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The Lifter Institute of Preventive Medicine,

May 8th, 1912.

REPORT OF THE GOVERNING BODY.

lu presenting the 18th Annual Report, the first duty of the Governing Body is to refer to the great
loss the Institute has to deplore in the death of Lord Lister.

They need not enlarge on the far-reaching effect of his work and discoveries, as these have met with
a world-wide acknowledgment culminating in the impressive funeral service at Westminster Abbey, when
representatives not only of Science and Medicine, but of all that stands for the progress of civilisation
met from many countries to present their last homage to his memory. They desire rather to record
their appreciation of the debt which the Institute owes to him in its foundation, its aims, its guidance
and, not least, in the example of his unselfishness and of the imagination, patience and accuracy
which characterised his researches.

Joining with others quick to appreciate the importance of the work of Pasteur and Koch, Lister
helped to establish this Institute in the firm confidence that it would aid in the great work of carrying
those discoveries still further. He undertook the duties of the first Chairman of its Governing Body,
holding that post from 1891 to 1903, when advancing age led him to accept the Honorary position of
President of the Institute. He spared no efforts to secure adequate financial support for the estab-
lishment of the Institute on a firm foundation, and great was his_satisfaction when the munificent
donation of a friend to Science made that support assured.

His interest in the Institute continued to the last, and his approval of its work, founded on long
experience, has been shown by the generous bequest of £20,000 to its general funds.

The Royal Society have nominated Sir William Leishmann, F.R.S., to a seat upon the Governing Body
during the absence of Colonel Sir David Bruce, who has been appointed to command au expedition to
Nyassaland for the further study of Sleeping Sickness in that colony. It is anticipated that Sir David
Bruce will be absent from this country for two or three years. At the same time the Royal Society
nominated Sir William Watson Cheyne, Bart., C.B., F.R.S., to be the representative of the Society on
the General Council of the Institute.



Mr. G. Uday Yale, the didinguished Statistician, has consented to accept an honorary po3t on the
staff of the Statistical Department, whereby his great experience will be at the service of the department.

Several changes in the Scientific Staff have also occurred. Dr. F. A. Bainbridge having been
appointed Professc of Physiology in the University of Durham, has resigned his position in the
Bacteriological Department of the Institute. The services of Dr. G. F. Petrie have been temporarily lent

to the Government of Egypt to undertake an investigation into the epidemiology of Plague in Upper
Egypt.

Dr. E. E. Atkin, formerly a Beit Scholar, and Dr. W. Ray, formerly a Rhodes Scholar, have been
elected to fill the vacancies in the Bacteriological Stafl caused by these appointments.

The services of Mr. Sydney Rowland are still placed at the disposal of the Advisory Committee for
the Investigation of Plague in India.

The importance of Entomological Science in relation to Public Health and Preventive Medicine has
led the Governing Body to appoint Mr. A. W. Bacot, a distinguished student of Insect Bionomics, as
entomologist on their staff. Mr. Bacot will devote himself principally to research in connection with the

medical aspect of his subject, but it is also proposed that he should give at the Institute from time to
time a short course of lectures in Medical Entomology.

Mr. R. V. Norris, Mr. E. A. Cooper and Dr. Casimir Funk have during the year held the Grocers’,
Jenner Memorial and the Institute Scholarships respectively.

Turning to the current work of the past year, the Governing Body are glad to be able to report
continued development and progress in all the activities of the Institute. Individual researches as well as
special or organised investigations have both increased in number and importance. In addition to
the researches which have been conducted in the various laboratories, the general scope of which
may be gathered from the list of scientific papers published during the year which is appended to this
report, certain organised inquiries with which the Institute has been concerned deserve mention.

By arrangement with the Local Government Board, the Institute continues to co-operate with the
Medical Inspectors of the Board in the investigation of suspected typhoid carriers in this country.

The Bacteriological Department has also undertaken an investigation into the Anaerobic Flora of the
Child's Intestine. The work is being carried out by Dr. H. R. Dean, and the expenses of the research are
defrayed by a special grant from the Local Government Board.

During the year the Commission for the Investigation of Plague in India has continued its inquiries
both in India and at the special plague laboratories of the Institute at Elstree, which were placed at the
disposal of the Advisory Committee. In December this Committee issued a further volume of reports
including (a) a detailed account of experimental inquiries conducted in the Institute’'s laboratories as
to the toxic and immunising properties of the various constituents of the plague bacillus and the
application of the result to the immunisation of horses with a view to the production of curative
sera and to the preparation of prophylactic vaccines capable of standardisation, and (b) a minute

analysis of the factors influencing the prevalence of Plague in the Punjab, carried out in the Institute’'s
Statis ical Laboratory.



Ita 19LI, 3,243 samples of milk Ware examined for the presence of Tubercle Bacilli for the London
County Council, an increase of 296 over the number tested in 1910.

In addition to the General Scientific Staff and the holders of the Institute’s research Scholarships,
the following ladies and gentlemen have carried out researches at the Institute during the year: Mesdames
Norris, Parsons and Wood ; Misses Hole, Lane-Claypon, Pixell, and Smedley (Beit Scholar) ; Drs. Bayon
(Beit Scholar), Bosanquet, Brooks (British Medical Association Scholar), Cunningham, Funk, Martinez,
Nicoll (Ernest Hart Scholar, B.M.A.), Penfold, Priestley (Beit Scholar), Tarapurvalla, Tebbutt, Thomson,
Valladares, Visentini ; Messrs. Cooper (Beit Scholar), Cropper, Davies, Dunkerley, Harding, Hort,
Kirkpatrick, Lanchester, Martin, Morgan, Norris (Beit Scholar), E. H. Ross, H. C. Ross, Wingate.

The growing demand from holders of research scholarships and other private workers for opportunities
to work in the Institute’s laboratories is gratifying. The Governing Body recognise that, although such
hospitality, including in many instances the provision by the Institute free of cost of all facilities
necessary for the investigations, involves enhanced expenditure and greater demands upon the time of
the staff, it is a direction in which the general usefulness of the Institute has been increased.

The Governing Body have long felt that the expansion of the Institute’s activities rendered it desirable
to relieve the Director of some of the supervision of administrative and financial details, and they
decided to appoint another member of the Scientific Staff to assist him in this work. Mr. M. Greenwood,
Junr., has been selected to perform these duties and will, in addition to his scientific work as head

of the Statistical Laboratory, act as Secretary to the Governing Body. The new arrangement is working
successfully.

The progress of the Institute has also induced the Governing Body to take advantage of an offer to
acquire by purchase from the Executors of the late Sir Charles Lawes-Wittewronge, Bart., the freehold and
leasehold premises known as the “ Studios,” adjoining the Institute’s building at Chelsea. Though there
is no immediate necessity for adding to their laboratories, the Governing Body feel that in all probability

it will not be long before they may b3 glad of the power of expansion which the control of these premises
will afford.

At Elstree, the new Stables referred to in the last annual report are in use, giving loose box
accommodation for 20 additional horses.  New laboratories for the preparation of calf-lymph were
commenced in 1911, and are now occupied. The buildings are of one story with lofts above affording
accommodation for general storage. They include a large general laboratory, an operating room with top
light, a private laboratory for the bacteriologist in charge, a small room containing a gas engine to supply
power, a service room and a small photographic laboratory. Separated from the laboratory building by a
few yards is a calf stable capable of accommodating 12 animals. This is warmed from the main building.
The old calf stable and operating room has been converted into a quarantine stable for the calves prior to
their employment for the preparation of vaccine.

Owing to the increased output of the Elstree departments the Governing Body will shortly proceed
to the appointment of an Assistant Bacteriologist on the staff there.

The Governing Body also desire to mention that the Rev. G. N. R, Burrows having generously
offered to the Institute his collection of acari and insect parasites, they have gratefully accepted the gift,
and the specimens are now available for study in the Eutomological Department.



The Balance Sheet of the Institute for the year ending December 31st, 1911, is attached and shows a
satisfactory position, the excess of income over expenditure being at Blstree £4,671 5s. 4d., at Chelsea
£1,861 18s. 9d. During the year £2,475 6s. 6d. has been expended on the additions to the Stabling and
the new Laboratories at Elstree. The total sum of £393 13s. 5d. has been placed to the credit of the
Sinking Fund in the Chelsea and Elstree accounts.

The Governing Body desire, in conclusion, to acknowledge the effective and cordial co-operation of
the Director and all members of the Staff in the research work of the Institute.

HENRY E. ROSCOE.

Chairman.



Che Cister Institute

Dr. BALANCE SHEET,

£ s d £ s d
TO Creditors 814 5 7
To Loan from Bankers against Securities per Contra 9500 0 O
To Sinking Fund 3,366 3 2
To Capital Fund—
Including Donations, &c. received from the following—
Dr. Ludwig Mond ... £2000 0 O
The Berridge Trustees 46,379 10 1
Tho Grocers’ Company 10,000 0 O
Lord Iveagh 250,000 0 O
Other Donations 20,120 8 3
Jenner Memorial Fund 5768 0 11
----------------- 370890 2 1
Add
Balance of Chelsea Gardens Department Inoome and Expenditure
Account, being excess of Income over Expenditure, for the
year ending 31st December, 1911 ... 1,861 18 9
Balance of Elstree Department Income and Expenditure Account,
being excess of Income over Expenditure for the year ending
31st December, 1911 4671 5 4
———————————————— 6533 4 1
----------------- 377423 6 2
HENRY E. ROSCOE,
Chairman.
J. L. PATTISSON,
Hon. Treasurer.
£391 103 14 11

REPORT OF THE AUDITORS

We have audited the above Balance Sheet. We have obtained all the information and explanations we have required,
of the Institute’s affairs, according to the best of our information and the explanations given to us and as shown by the books of

London, 12th April, 1912.



of Preoentioe Medicine.
31st DECEMBER, 1911. Cft.

By Cash— £ s d £ s . d
At Bankers 319 110
In hand ... 26 13 5
345 15 3
By Investments (at cost)—
£5,000 Great Northern Railway 3 per cent. Debenture Stock ... 4570 11 O
£5,000 Lancashire and Yorkshire Railway 3 per cent. Consolidated Preference
Stock 4520 3 6
£4,900 London and North Western Railway 4 per cent. Consolidated Preference
Stook 5940 5 0
£5,000 Great Central and Midland Railway Joint Committee 3£ per cent.
Guaranteed Stock 5123 19 3
£2,900 New South Wales 3] per cent. Stock, 1918 2,897 16 O
£1,000 Cape of Good Hope 3J per cent. Stook 1,000 0 O
£1,500 City of Sydney 4 per cent. Bonds 1500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock ... 499 11 0
26052 5 9
By Investments, Lord Iveagh’s Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945 ... 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1949 ... 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1949 21,484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stook, 1935 24937 10 0
£26,100 South Australian Government 3 per cent. Consolidated Stock, 191G ... 24860 5 O
£25,000 Cape of Good Hope 3 per cent. Inscribed Stook, 1933-1943 2380 0 O
£25,000 London and South Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 ... 26,000 0 O
£25,000 Midland Railway 2J per cent. Preferred Converted Ordinary Stock .. 20375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock 25500 0 O
250,000 0 O
By Investments Jenner Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Go. 3 per cent. Debenture Stock “ B” 2,756 10 0
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 ... 2740 5 0
£300 11s, Liverpool Corporation 3 per cent. Stook 271 511
5768 0 11
By Investment, Sinking Fond (at 00St)—
£3,421 3s. lid. 2J per cent. Consols... 2972 9 9
(The above Investments, at the market value, 31st December, 1911, show a depredation .)
By Debtors... 4427 13 5
By-STOCK op Tuberculin, Mallein, Anti-Bacterial Vaccines, &c. .. 426 6 0
By Furniture, Fittings, Scientific Apparatus and Books—
As per account, 31st December, 1908 2,746 17 2
By Expenditure on Institute Building at Chelsea—
As per account, 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Queensberry Lodge Farm, Elstree —
Purchase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st December, 1910 17,053 1 10
Add additions during the year ... 2475 6 6
19528 8 4
Stock of Animals and Forage ... 603 17 9
Stock of Anti-Toxins, Bottles, &, 6,496 6 11
Stable Utensils, Farm Implements and Sheds, as per account, 31st Deo., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 466 1 3
Furniture, as per account, 31st Deoember, 1903 ... 215 8 0
7,919 15 3
£391,103 14 11

TOoO the members.

i? °ur opinion, such Balance Sheet is full and fair, and properly drawn up so as to exhibit a true and correct view of the state
we Institute.

COOPER BROTHERS & CO., .
Chartered Accountants. Auditors.



Che CQCister Institute «

Or. Cbelsea Gardens Department—income and expenditl
INCOME. £ s d
To Interest and Dividends on Investments 8713 13 0
To Investigation, Diagnosis and Analysis Pees, &c. 4808 17 O
To Sales of Tuberculin, Mallein, Anti-Bacterial Vaocines, &c. ... £1462 1 2
Add Stock of Tuberculin, Mallein, Anti-Bacterial Vaccines, &c., 3lst
December, 1911... 26 6 0
188 7 2
Deduct Stock of Tuberculin, Mallein, &c., 3lst December, 1910... 369 19 0
1518 8 2
£15,010 18 2
Dr. tlstree Department—income and expenditure
INCOME. £ s d £ s d
To Sale of Antitoxins, &c. 8,733
Add Stook, 31st December, 1911 6,257
14,990 8
Deduct Stook, 31st Deoember, 1910 5459 7 0
9531 1 3

£9,631 1 3



) Preuenttoe Medicine.

flIRE ACCOUNT for the Year

ending 3Ist December,

1911,

EXPENDITURE. £
By Rates, Taxes and Insurance 686
By Salaries and Wages of Staff 7,924
By Stationery, Printing, Postage and Advertising 296
By Office Expenses and Sundries 211
By Travelling Expenses 10
By Law Charges 5
By Auditors’ Pee 21
By Gas and Water 273
By Electric Light and Power 173
By Fuel 139
By Director’'s Laboratory Exponses, including General Apparatus 290
By Bacteriological Laboratory Expenses, including Apparatus 404
By Water and Bio-chemical Laboratory Expenses, including Apparatus 301
By Furniture... 29
By Culture Media 114
By Animals 560
By Animal House Expenses 372
By Repairs and Alterations to Buildings and Apparatus 232
By Library Expenses... 150
By General Stores 125
By Protozoological Expenses, including Apparatus 100
By Bad Debts 4
By Interest on Loan from Bankers 422
By Sinking Fund ($% per annum on £64,916 3s. Id., Cost of Buildings) 324
13,178

By Balance, being Excess of Income over Expenditure Transferred to Capital Fund (see Balance
Sheet) ... 1,861
£15,040

ACCOUNT for the Year ending 3Ist December, 1911

EXPENDITURE. £
By Rent, Taxes and Insurance 124
By Salaries and Wages 2,078

By Animals—Stock 31st December, 1910 £536 19 9

Purchased during the year ending 31st December, 1911 431 11 7

968 11 4

Deduct—Sales during the year ending 31st December, 1911 ... £70 15 2
Stock, 31st December, 1911 548 7 3

619 2 5
349
By Forage 1,127
By Stables and other Expenses 13
By Farm Expenses, including Furniture and Implements 27
By Gas, Water and Fuel 180
By Postages and Telegrams 36
By Laboratory Expenses, including Cost of Bottles, Chemicals and Apparatus 677
By Travelling Expenses 22
By Farm General Stores 47
By Farm Office Expenses and Printing 29
By Repairs and Alterations 76
By Sinking Fund (3% per annum on Estimated Cost of Buildings) 69
4,859
By Balance, being exoess of Income over Expenditure transferred to Capital Fund (see Balance Sheet) 4,671

£9,581
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR

ARKWRIGHT, J. A.

ARKWRIGHT, J. A

ARKWRIGHT, J. A

BAINBRIDGE, F. A

BAINBRIDGE, F. A.,and DUDFIELD, R.

BAYON, H.
BAYON, H.
BAYON, H. ... L o
BAYON, H. .. o o

BROOKS, R. T. St. JOHN

BROWN, J. W., and GREENWOOD, M.

CHICK, HARRIETTE and MARTIN, C. J.

Variations in the Virulence of different strains of Bacillus

Diphtheria. Journal of Hygiene, Vol. XI., 1911.

The Serum reactions (Complement fixation) of the M eningococcus
and the Gonococcus. Journal of Hygiene, Vol. XI., 1912.

Report on the Bacteriological E xamination of Eish during the
E pidemic amongst Salmon and Trout in the Summer of 1911.
Board of Agriculture and Fisheries Report.

The Action of certain Bacteria on Proteins. Journal of Hygiene,
Vol. XI., 1911.

An Outbreak of Dysentery. Journal of Hygiene, VoE X1., 1911.

Demonstration of Specimens relating to the Culture of the
Leprosy bacillus. British Medical Journal, Il., 1911.

On the Transmission of Leprosy to Animals by Direct I noculation.

British Medical Journal, 1., 1912.

Demonstration of Acid Fast Germs cultivated from cases of
Leprosy. Trans. Soc. 'Prop. Med. and Hygiene, 1912.

The Culture and ldentification of the Germ of Leprosy and the
Relationship of the Human Disease to Rat

Leprosy.
Trans. Soc. Trop. Med. and*Hygiene, 1912.

(See Hendbrson-Smith, J., and Brooks, R. T. St. John.)

An E xamination of some Factors Influencing the Rate of Infant
Mortality. Journal of Hygiene (in the Press).

On the “ Heat Coagulation” of Proteins, Part Il. The Action
of Hot Water upon Egg-Albumen and the Influence of

Acid and Salts upon Reaction Velocity. Journal of
Physiology, Vol. XLI11., 1911.



X

(I"COOPER, E. A, and FUNK, CASIMIR...

COOPER, E. A.

dudfield, r. e,

DUNKERLY, J. S

DUNKERLY, J. S

FUNK, CASIMIR .

FUNK, CASIMIR

FUNK, CASIMIR .

FUNK, CASIMIR .

GREENWOOD, M., Junk.

HARDEN, A., and MACLEAN, H.

/3

The Bactericidal Action of Cresols and Allied Bodies, and the
BEST MEANS OF EMPLOYING THEM. (An INVESTIGATION UNDER-
TAKEN FOR THE THERAPEUTIC COMMITTEE, BRITISH MEDICAL
Association.) British Medical Journal (in the Press).

E xperiments on the Causation of Beri-beri. The Lancet, Yol. Il.,
1911.

On the Factors concerned in Agglutination. Proceedings of the
Royal Society, B. Vol. 84, 1911.

The Relation between the Fixation of Complement and the
Formation of a Precipitate. Proceedings of tloe Royal Society
of Medicine, Vol. V., 1911.

(See also Ledingham, J. C. G., and Dean, H. R))

(See Bainbridgk, F. A., and Dudfield, R.)

On some Stages in the Life-History [of Leptomonas muscle
domestic.®, with some remarks on the R elationships of the
Flagellate Parasites of Insects. Quarterly Journal of
Microscopical Science, Vol. 56, 1911.

On the Occurrence of Thelohania and Prowazekia in Anthomyid

Fries. Centralbl.f. Baht., I., Orig. Bd., 62, 1912.

Note on the probable formation of Adrenaline in the Animal

Body. Journal of Physiology, Vol. XLIIL, 1911.

On the Chemical Nature of the substance which cukes Poly-
neuritis in Birds induced by a Diet of Polished Rice.

Journal of Physiology, Vol. XLII1., 1911.

The Effect of a Diet of Polished Rice on the Nitrogen and
Phosphorus of the Brain. Journal of Physiology, Vol.
XLIV., 1912

Studies on the Cause of Beri-beri (in the Press).

(See also Cooper, E. A., and Funk, Casimir.)

Statistical Investigation of Plague in the Punjab. Third
Report: On some of the Factors which Influence the
Prevalence of Plague. Journal of Hygiene (Supplement),
Vol. XI., 1911.

(See also Brown, J. W., and Greenwood, M.)

The Oxidation of Isolated Animal Tissues, Jourhal of Physiology,
Vol. XLIII., 1911.

HARDEN, A., and NORRIS, DOROTHY The Bacterial Production of Acetylmethylcarbinol and 2 @ 3

HARDEN, A., and NORRIS, DOROTHY

Butylene Glycol from various Substances, Part |I. Pro-
ceedings of Royal Society, B. Vol., 84, 1912.

The Bacterial Production of Acetylmethylcarbinol and 2 : 3
Butylene Glycol from various Substances, Part Il. Proceed-
ings of the Royal Society, B. Vol. 85, 1912.



HARDEN, A., and PAINE, S. G.

HENDERSON-SMITH, J.,
and BROOKS, R. T. st. JOHN.

HORT, E. C., and PENFOLD, W. J.

HORT, E. C., and PENFOLD, W. J.

HORT, E. C., and PENFOLD, W. J.

LANE-OLAYPON, JANET E.

LEDINGHAM, J. C. G.

LEDINGHAM, J. C. G., and DEAN, H. R.

LEWIS, F. C....

LISTON, W. GLEN, ana MARTIN, C. H.

MACALISTER, G. H. K.

MACLEAN, HUGH

MARTIN, C. H.iiiis
and ROBERTSON, MURIEL.

MARTIN, C. H.

MARTIN, C. J.

MINCHIN, E. A, ana THOMSON, J. 1)

MINCHIN, E. A., and WOODCOCK, H. M.

Action of Dissolved Substances upon the Auto fermentation of

Yeast. Proceedings of Royal Society, B. VoL, 84, 1912.

Typhoid Vaccine in Rabbits, with special reference to effect
of Dosage. Journal of Hygiene (in the Press).

The Dangers of Saline Injection. British Medical Journal,
1., 1911

The Relation of Salvausan Fever to other forms of Injection

Fever. Proc. lioyal Society of Medicine, Vol. V., 1912.

A Critical Study of Experimental Fever. Proceedings of the
Royal Society, B., May, 1912.

The Available Data in regard to the value of Boiled Milk as a
Food for Infants. Report to the Local Government Board,
Feb., 1912.

On the Survival of Specific Micro-organisms in Pupa? and Imagines
of Musca Domestica raised from experimentally infected
larva:: Experiments with B. Typhosus. Journal of Hygiene,
Vol. XL, 1911.

The Action of the Complement-fractions on the tropins of
Immune Typhoid Serum (in the Press).

(See Seidelin, H., anil Lewis, F. 0.)

Contributions to the Study of Pathogenic Amoeba: from Bombay.
Quarterly Journal of Microscopical Science, Vol. 57, 1911.

Report upon the E xamination of Rats in East Suffolk for the
Presence of Plague Infection in the Summer of 1911.
Report to the Local Government Board.

(See Harden, A., anil MacL ean, H.)

Further Observations on the Cascal Parasites of Fowls, with
some Reference to the Rectal Fauna of other Vertebrates.
Quarterly Journal of Microscopical Science, Vol. 57, 1911.

(See also Liston, W. Gilen and Martin, C. H.)

The Spread of Plague. British Medical Journal, Il., 1911.

(See also Chick, Harriette, and Martin, C. J.)

On the Occurrence of an Intracellular Stage in the Develop-
ment of Trypanosoma Lewisi in the Rat-flea. British

Medical Journal, I1., 1911.

Observations on the Trypanosome of the Little Owl (Athene
Noctua). Quarterly Journal of Microscopical Science, Vol. 57,
1911.



NICOLL, WILLIAM ... .

NICOLL, WILLIAM ...............

(y

NICOLL, WILLIAM .............. .

NICOLL, WILLIAM

UNORRIS, DOROTHY ....coecuees .

“PAINE, S. G....

PENFOLD, W. J..ooiiiiiiiiiieeen. .

* PORTER, AGNES ELLEN

JUPRIESTLEY, Hou,

-“ ROBERTSON, MURIEL

ROSS, E. Huooii .

Rowland, s. .. .

«EIDELIN, H., and LEWIS, F. C.

{Woodcock, h. m .. .

Woodcock, h. m

On a Unique Pathological Condition in a Hare. Proceedings of
the Zoological Society of London, 1911.

On Three new Trematodes from Reptiles. Proceedings of the
Zoological Society of London, 1911.

On the Varieties of Bacillus Coli associated with the House-fly
(Musca Domestica). Journal of Hygiene, Vol. XI., 1911.

On two new Larval Trematodes from the Striped Snake.
Proceedings of the Zoological Society of London, 1912.

(See Harden, A., and Norris, Dorothy.)

The Permeability of the Yeast-cell. Proceedings of the Royal
Society, B. Vol. 84, 1911.

(See also Harden, A., and Paine, S. G.)

Further Experiments on Variability in the Gas-forming power
of Intestinal Bacteria. Journal of Hygiene, Vol. XI., 1912.

(See also Hort, E. C, and Penfold, W. J.)

On the Question of the ldenuty of Pepsin and Rennet. Journal
of Physiology, Vol. XLII., 1911.

An Attempt to Differentiate the Diphtheroid Group of
Organisms. Proceedings of Royal Society of Medicine, Vol. 5,
1911.

The Division of the Collar-cells of Calcauea H etkrouokla.
Quarterly Journal of Microscopical Science, Vol. 57, 1911.

(See also Martin, C. H., and Robertson, Muriel.)

The development of a L eucocytozoon of Guinea-Pigs. Proceedings
of the Royal Society, B. Vol. 85, 1912.

Preliminary Observations on the Protective and Curitive Value
for Rats of the Serum of a Ho .se immunised with a Toxic
Nucleo-protein extracted from the Plague Bacillus.

Journal of Hygiene (Supplement), Vol. XI., 1911.

Some Notes on Indole-Reaction and Allied Phenomena. Journal

of Hygiene, Vol. XI., 1912.

A ;Reply to Miss Porter’'s note entitled “ Some Remarks on
the Genera Crithidia, Hkrpetomonas and Trypanosoma.”

Parasitology, Vol. 1V., 1911.

On an unusual condition observed in Halteridium. Zoologischen

Anzeiger, Bd. XXXVIII., 1911.
(See also Minchin, E. A., and W oodcock, H. M.)
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,

May 21&, 1913

REPORT OF THE GOVERNING BODY.

Tho Governing Body have the honour to presont their 19th Annual Report.

During the period under review, Sir Henry E. Roscoe expressed his wish to be relieved of the
duties of Chairman of the Governing Body; the distance of his residence from London and con-

siderations of health rendering it difficult for him to bo as much at the Institute as formerly.

Sir Henry, one of the Founders of the Institute, had been Chairman since 1903, when ho

succeeded Lord Lister. He had previously been the Treasurer of tho Institute from its commencement.

His colleagues, in acceding with rogrot to his wish, expressed their high appreciation of the
services he had rendered, and their satisfaction that he would still remain a Member of the

Governing Body.



At the unanimous request of the Board, Sir John Itoso Bradford accepted tho Chairmanship

in succession to Sir Henry.

A number of members of tho Institute having expressed the wish to present to tho Governing

Body a portrait of Lord Lister, the Council of the Royal College of Surgeons were approached to

allow for this purpose a copy to he made of Mr. \V. W. Ouless' fine picture in their possession.

The permission was cordially granted.

Mr. Dorofield Hardy was entrusted with the commission, and his faithful copy has now beon

formally presented to the Institute by the subscribers, and hung in the Board Room.

During the year the following changes in the Staff have occurred:—

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Il. R. Dean, Assistant Bacteriologist, has been appointed Professor of Pathology in

the University of Sheffield.

H. Maclean, First Assistant in the Bio-Chemical Department, has been appointed

Chemical Pathologist at St. Thomas's Hospital.

W. J. Young, of the same Department, has been appointed Bio-Chemist to the

Australian Institute of Tropical Medicine.
G. H. K. Macalister has been appointed to a research post in the Wellcome Laboratories.

H. R. Dean has been succeeded in the Institute by Dr. W. J. Penfold, and Dr. Maclean
by Dr. P. J. Hartley, Physiological Chemist to the Indian Imperial Institute of
Bacteriology.

Young has been succeeded by Dr. Robert Robison, Lecturer in Chemistry, University

College, Nottingham, and Dr. Macalister by Dr. H. Schitze, Beit Fellow.

The term during which Dr. G. F. Petrie’s services are at the disposal of tho Egyptian Govern-

ment has been extended until Docember 31st, 1913.

Mr. Sydney Rowland is still, with the sanction of the Governing Body, soconded for special

service under the Advisory Committee for the investigation of Plague in India.

Mrs. Wood has been appointed to the Grocers’ Company Research Scholarship at the Institute.

The Senate of the University of London has conferred the title of Professor of Experimental

lathology upon Dr. C. J. Martin; that of Professor of Biochemistry upon Dr. A. Harden; and that

Reader in Bacteriology upon Dr. J. C. G. Ledingham.



Turning to the current work of the past year, the Governing Body are glad to be able to
roport continued development and progress in all the activities of the Institute. Individual
researches as well as special or organised investigations have both increased in number and
importance. In addition to the researches which have been conducted in the various laboratories,
the general scope of which may be gathered from the scientific papers published during the vyear,
a list of which is appended to this report, certain organised enquiries with which the Institute

has been concerned, deserve mention.

By arrangement with the Local Government Board, the Institute continues to co-operato with
the Medical Inspectors of the Board in the investigation of material from suspected typhoid carriers

in this country.

In 1912, 3,232 samples of milk wore examined for tho presence of Tubercle bacilli on behalf

of tho London County Council.

The special plague laboratories at Elstree are still placed at the disposal of the Advisory
Committee, and the last report issued by the Committee includes a paper by Dr. A. T. MacConkey
on the preparation of antitoxic plague sera, five papers by Mr. S. Rowland, dealing with various
aspects of plague immunity and experiments relating thereto, and a study of the opsonic index

in plague vaccination by Dr. St. John Brooks.

In addition to the general scientific staff and the holders of the Institute's Research Scholar-

ships, tho following ladies and gentlemen have carried out researches at the Institute during the year—

Mesdames Norris and Werner, Misses Hole, Homer (Beit Fellow), Lubrzynska, Michaelis,
Pixell (Beit Fellow), Smedley (Beit Fellow).

Messrs. Armit, Cooper (Beit Fellow), Cropper, Cunningham (Agric. Research Scholar), Ewart,

Grey, Hort, Lapage, Morgan, Norris (Beit Fellow), E. H. Ross, H. C. Ross.

Drs. Bayon (Beit Fellow), Bosanquet, Braddon, Brooks, Castellani, Funk (Beit Fellow),
Gray, Jona (Beit Fellow), Macallum (Beit Fellow), Priestley (Beit Fellow), Ponfold,
Schmidt, Schitze (Beit Fellow), Shorwin, Tebbutt, Thomson, Tidswell, Weber.

Colonel Jennings, I.M.S. Major Christophers, 1.M.S.

The new laboratories at Elstree are now completely equipped, and the increased outputs of sera

and calf-lymph can be conveniently dealt with.

The Balance Sheet of the Institute for the year ending 31st December, 1912, is attached and
shows a satisfactory position; tho excess of income over expenditure being:—
At ChelSea ..o £784 : 2 : 8
At Elstree ... ... £5,478 : 12 : Id



During tho year £2,669 2s. 9d. has bean expended on the purchase of the lease of “ The Studios ”
adjoining the Institute’s premises at Ohelsea, and £927 Is. 5d. on additions to the Elstree property.

The total sum of £410 13s. 7d. has been placed to the credit of the Sinking Fund in the Chelsea and
Elstree accounts, and £39 10s. Od. has been written off the value of “ Tho Studios” lease.

The Governing Body desire, in conclusion, to acknowledge the effective and cordial co-operation

of the Director and all members of the Staff in the research work of the Institute.

JOHN ROSE BRADFORD,

Chairman.



Che Cister Institute

Dr. BALANCE SHEET,

£ s d £ s d £ s d
To Cbeditobs 1,375 19 7
To Loan from Bankers against Securities per Contra 7750 0 O
To Sinking Fund 3,870 18 9
To Capitau Fund—
Balance of Income and Expenditure to 31st Dec., 1911 13,155 C 11
Donations, &c., received from the following—
Dr. Ludwig Mond 2000 0 O
The Berridge Trustees ... 16,379 10 1
The Grocers’ Company 10,000 0 O
Lord lveagh ... 250,000 0 O
Other Donations 20,120 8 3
Jonner Memorial Fund 5768 0 11
————————————————— 377123 6 2
Add
Balance of Chelsoa Gardens Department Income and
Expenditure Acoount, being excess of Income over
Expenditure, for the year ending 31st Dcoember, 1912 781 2 8
Balance of Elstree Department Income and Expenditure
Account, being excess of Incomo over Expondituro for
the year ending 3IBt December, 1912 5178 12 10
-------------- 6,262 15 6
383686 1 8
JOHN ROSE BRADFORD,
Chairman.
J. L. PATTISSON,
Hon. Treasurer.
£396,683 0 O

REPORT OF THE AUDITORS

We have audited the above Balanoe Sheet. We havo obtainod all the information and explanations we have roguirod,
of the Institute’s aifairs, according to the best of our information and the explanations givon to us and as shown by tho books of

London, 10th April, 1913.



of Preoentioe medicine.
31st DECEMBER, 1912 Cr.

By Cash— £ s d £ s d
At Bankers 662 15 9
In hand... 36 15 0
699 10 9
By Investments (at costi—
£S,000 Great Northern Railway 3 per cent. Debenture Stock ... 4570 11 0
£9,000 Lancashire and Yorkshire Bailway 3 per cent. Consolidated Preference
Stock 4520 3 6
£4,900 London and North Western Railway 4 per cent. Consolidated Preference
Stock 5940 5 0
£9,000 Great Central and Midland Railway Joint Committee 34 per cent.
Guaranteed Stock 5,123 19 3
£2,900 New South Wales 3) per cent. Stock, 1918 2,897 16 O
£1,000 Capo of Good Hope 34 per cent. Stock 1,000 0 O
£1,500 City of Sydney 4 per cent. Bonds 1,500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 499 11 O
26,052 5 9
By Investments, Loud lIveagh's Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945 24,117 17 6
£25,000 Victorian Government 3 percent, Inscribed Stock, 1929-1949 ... 23875 0 0
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1949... 24484 7 6
£25,000 Now South Wales Government 3 per cent. Inscribed Stock, 1935 24937 10 O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 191G ..., 24860 5 O
£25,000 Cape of Good Hope 3 per cont. Inscribed Stock, 1933-1943 23,850 0 O
£25,000 London and South Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32,000 0 O
£25 000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2| per oont. Preferred Converted Ordinary Stook 20,375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock 25500 0 O
250,000 0 O
By Investments Jennek Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B” 2,756 10 O
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. 8tock 271 8 11
5,768 0 11
By Investment, Sinking Fond (at cost)—
£4,047 GCs 10d. 2J per cent. Consols 3,460 5 2
(The above Investments, at the market value, 31st December, 1012, show a depreciation.)
By Debtors ... 4,410 2 4
By Stock of Tuberculin, Mallein, Bacterial Vaccines. &c. 211 1 5
By Furniture, Fittings, Scientific Apparatus and Bookb—
As per account, 31st December, 1908 2,746 17 2
By Expenditure on Institute Building at Chelsea -
As per account, 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea 169 0 8
By Purchase of Lease of “ The Studios,” Chelsea 2669 2 9
Less amount writtenoff 39 10 O
2,629 12 9
By QUEENSBEimy Lodge Farm, Elstrek -
Purchase of freehold land and buildings and Expenditure new buildings,
as per account, 31st December, 1911 ... 19,528 8 4
Add additions during the year 927 1 8
20,455 10 O
Stock of Animals and Forage 556 15 11
Stock of Anti-Toxins, Bottles, &. 7,781 17 6
Stable Utensils, Farm Implements and Sheds, as per accou 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 ~  ............... 466 1 3
Furniture, as per account, 31st December, 1903 215 8 0
9,158 4 0
£396,683 0 O

TO THE MEMBERS.

In our opinion, such Balauca Shoot is full and fair, and properly drawn up so as to exhibit a truo and oorreot view of the Btatc
tho InBtituto.

COOPER BROTHERS & GO,

Chartered Accountants. ) Auditors.



Cbhe Cister Institute C

DI‘. CW sea Gardens Department.—-'NCOME AND EXPEf'
INCOME. £ s d
To Interest and Dividends on Investments 8,580 19 10
To Investigation, Diagnosis and Analysis Fees, &c. 4023 411
To Salos of Tuberculin, Mallein, Bacterial Vaccinos, &c. £1636 7 5
Add Stock of Tuberculin, Mallein, Bacterial Vaccines, &c., 3lst
December, 1912 211 1 5
1,847 8 10
Deduct Stock of Tuberculin, Malloiu, Bactorial Vaccines, &c., 3lst
December, 1911 420 6 0
1421 2 10
0
£14625 7 7
e n->
DI‘. O$tree Departm ent.— income AND EXPEND|TURE
_____________________________ e
INCOME. £ s d £ s d
To Salo of Antitoxins, &o. 9517 9 7
Add Stock, eilst Doccmbor, 1912 7634 14 0
17,152 3 7
Deduct Stock, 31st December, 1911 6,257 3 1
---------------- 10,895 0 6

£10,895 0 6



Preuenttoe medicine.

BITURE ACCOUNT for the Year ending 3lst December, 1912.

EXPENDITURE. £
By Rent, Rates, Taxes and Insurance 788
By Salaries and Wages of Staff 8,381
By Stationery, Printing, Postage and Advertising 189
By Printing of Collected Papers 211
By Office Expenses and Sundries 190
By Travelling Expenses 101
By Law Charges 10
By Auditors’ Fee 21
By Gas and Water ... 312
By Electric Light and Power 188
By Fuel 138
By Director’'s Laboratory Expenses, including General Apparatus 229
By Bacteriological Laboratory Expenses, including Apparatus... 355
By Water and Bio-chemical Laboratory Expenses, including Apparatus 230
By Furniture e 1
By Culture Media 158
By Animals... 589
By Animal House Expenses ... 344
By Repairs and Alterations to Buildings, including Workshop Expensos 234
By Library Expenses 144
By General Stores 168
By Protozoological Expenses, including Apparatus R
By Bad Debts 5
By Interest on Loan from Bankers ... 380
By Depreciation of the Lease of “ Tho Studios,” Chelsea 39
By Sinking Fund (i% per annum on {£04,916 3s. Id., Cost of Buildings) 324
13,841

By Balance, being Excess of Income over Expenditure Transferred to Capital Fund (see Balance
Sheet) 784
£14,625

Account for the Year ending 3lst December, 1912.
_______ oo

EXPENDITURE. £
Insurance 176
By Salaries and Wages . 2,082

By Animals—Stock 31st December 1911 £548 7 3

Purchased during tho year ending 31st December, 1912 241 4 5

789 11 8

Deduct—Sales during the year ending 31st December, 1912 15 0 0
Stook, 31st December, 1912 533 19 4

548 19 4
240
By Forage ... 1,092
By Stables and other Expenses 19
By Farm Expenses, |nclud|ng Furnlturo and Implements 04
By Gas* Water and F . 196
By Postages'and Telegrams 23
By Laboratory Expenses, including Cost of Bottles, Chemicals and Apparatus 757
By Travelling Expensos 17
By Farm General Stores 25
By Farm Office Expenses and Printing 31
By Repairs and Alterations ... 602
By Sinking Fund (£% par annum on Estimated Cost of Buildings) 86
5,416
By Balance, being excess of Income over Expenditure transferred to Capital Fund (soo Balance Sheot) 5,478
£10,895

(@)
-

EEEEEr50ow Rk rBEBEwvoocbhiBEEn?
~ ®» B woonvorowwrrowBrorooobBRoRwo?

~N NN

(@)
-

nNov
o

D



SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR.

AEKWEIGHT, J. A

ABKWEIGHT, J. A.

BACOT, A. W.

BROOKS, RALPH ST. JOHN

CHICK, HAEEIETTE...

CHICK, HAREIETTE...

CHICK, HAUEIETTE, and MARTIN, C. J.

CHICK, HAEEIETTE, and MAETIN, C. J.

CHICK, HAEEIETTE, and MAETIN, C. J.

CHICK, HAERIETTE, and MAETIN, C.J.

COOPER, E. A.

COOPER, E. A.

An Epidemic Disease affecting Salmon and Trout in England
D uring the Summer of 1911. Journal of Hygiene, Vol. XII.,
1912.

Natural Variation of B. acidi lactiui with respect to the
Production of Gas from Carbohydrates. Journal of
Hygiene, Vol. XII., 1913.

On the Bionomics of Fleas. Journal of Hygiene (Plague Supple-
ment), 1913 (in the Press).

D emonstration of Specimens relating to the Transmission of
Artificial Cultures of Leishmania infantum to Mice and
Eats. British Medical Journal, 11., 1912.

Tue Opsonic Index in Plague Vaccination. Journal of Hygiene,
Vol. XI1., 1912.

The Bactericidal Properties of Blood Serum. Journal of
Hygiene, Vol. XII., 1913.

The Factors conditioning the Velocity of Disinfection.
Original Communications Eighth International Congress of
Applied Chemistry, Vol. XXVI., 1913.

On the “ Heat Coagulation” of Proteins. Part llIl.. The In-
fluence of Alkali upon Eeaction Velocity. Journal of
Physiology, Vol. XLV., 1912.

On the “ Heat Coagulation” of Proteins. Part IV.: The Conditions
controlling the Agglutination of Proteins already acted

upon by Hot Water. Journal of Physiology, Vol. XLV., 1912.

l)ie Viskositat von Kasein-Solen. Zeitschriftf. Chemie u. Industrie
der Kolloide, Bd. XL, 1912.

The Density and Solution Volume of some Proteins. Biochemical
Journal, Vol. VII. 1913.

On the Relations of Phenol and Meta-cresol to Proteins: A
Contribution to our Knowledge of the Mechanism of
Disinfection. Biochemical Journal, Vol. VI., 1912

On the Relations of the Phenols and their derivatives to
Proteins. Part ll.. A Comparative Study of the effects
of Various Factors upon the Germicidal and Protein-
precipitating Powers of the Phenols. Biochemical Journal,
Vol. VII., 1913.



COOPER, E, A,

COOPER, E. A.

COOPER, E. A.

CROPPER, JOHN W.

DEAN, H. R,

DEAN, H. R,

FUNK, CASIMIR ...

FUNK, CASIMIR .

FUNK, CASIMIR ...

FUNK, CASIMIR

FUNK, CASIMIR .

FUNK, CASIMIR

GREENWOOD, M., Junk.

GREENWOOD, M,, Junr.

GREENWOOD, M., Junk.

HARDEN, A. ..

/13

On the Relations of the Phenols and their Derivatives to
Proteins. Part Ill.: The Chemical action of Quinone upon
Proteins. Biochemical Journal, Vvol. VII., 1913.

On the Protective and Curative Properties of Certain Foodstuffs
against Polyneuritis induced in Birds by a diet of Polished
Rice. Journal of Hygiene, Vol. X11., 1913.

On the Preparation from Animal Tissues of a Substance which
Cures Polyneuritis in Birds, Part I. Biochemical Journal
(in the Press).

(See also Morgan, Gilbert, T., and Cooper, E. A)

The Development of a Parasite of Earth-worms. Proceedings
Royal Society, B. Vol. 85, 1912.

ldiocy and Congenital Syphilis. British Journal of Children's
Diseases. Vol. IX., 1912.

On the Mechanism of Complement Fixation. Journal of Hyyiene,
Vol. X11., 1912.

The Preparation from Yeast and certain Foodstuffs of the
Substance the Deficiency of which in Diet occasions
Polyneuritis in Birds. Journal of Physiology, Vol. XLV., 1912.

Further Experimental Studies on Beri-beri. The Action of
certain Purine-and Pyrimidine-Dkrivativks. Journal of
Physiology, Vol. XLV., 1913.

The Nitrogenous Constituents of Lime-juice. Biochemical
Journal, Vol. VII., 1913.

An Attempt to Estimate the Vitamine-fraction in Milk. Bio-
chemical Journal, Vvol. VII., 1913.

Uebkk die physiologische Bedkutung gewisser bisher unbk-
kanntek Nahrungsbestandeile der Vitamine. Ergcbnissc

der Physiologie, Vol. XIII., 1913.
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Carboxylase. Biochemical Journal, Vol. V1L, 1918.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,

May 13th, 1914.

REPORT OF THE GOVERNING BODY.

The Governing Body have the honour to present their 20th Annual Report.

They have regretfully to record the loss through deatli of two distinguished members of Council —
Surgeon-General Sir Arthur Branfoot and Mr. William Hunting.

Dr. Ray has resigned his post on the Staff of the Bacteriological Department, and Dr. Sehiitzc,
a former Beit Bellow, has been appointed an assistant bacteriologist. Dr. G. F. Petrie, whose
services have for two years been placed atthe disposal of the Egyptian Government for special
investigations in connection with the spread of plague in Egypt, and Miss Muriel Robertson, who
has been working during the past two-and-a-half years in Uganda as a member of the Sleeping
Sickness Commission of the Royal Society, have returned to duty at Chelsea. Mr. Rowland is still
seconded by the Governing Body for special service at Elstree under the Advisory Committee for

Plague Investigations. Mrs. Frances Wood was reappointed Grocers’ Research Scholar during the
past year.

During the year under review tho munificent legacy, amounting with interest to £17,303 15s. 2d.,

bequeathed by the late Lord Lister to tho gonoral funds of the Institute, has been received from his



executors. This bequest has enabled the Governing Body to give practical effect to a scheme they
had for some time been desirous to set up, of making provision for the superannuation of members,
both of the higher and the subordinate staffs of tbe Institute on attaining the age of 65 years, or

in special cases that of 60 years.

Acting under Actuarial advice, they havo invested this sum as tho basis of a special Pension
bund, to accumulate at compound interest until such time—some years hence—as the pension claims
shall begin to mature. To the same fund they proposo to add annually from the general income of
the Institute the sum of £700 -each appropriation being invested at the time in similar manner. The
fund is calculated to produce by the necessary dates an income sufficient to enable the Governing Body
to provide for every one in their regular employment on reaching the age of 65, a superannuation
allowance equal to 50 per cent, of the average salary received during the last three years of sorvice;
and in some special cases a proportionally reduced allowance at the age of 60. But as the whole
expense of the scheme will be borne by the funds of the Institute, without contributory payments by
any potential beneficiary, it is provided therein that no legal liability to confer such pensions shall
rest on the Governing Body. They hope, however, that no untoward circumstance will arise, render-
ing it necessary for them to fall back on this reservation. Tho scheme further provides that no
claim to pension shall arise in regard to services terminated for any reason before tho ages above

mentioned.

In view of the new Department of Medical Research now being established by H.M. Govern-
ment in accordance with the provision in the National Insurance Act of 1911, the Governing
Body have been considering whether it would not be in the interest of Medical Science in this
country that they should recommend to the members of the Institute to offer, undor conditions, to
the nation, the organization and resources of the Lister Institute, as the nucleus of tho Government
scheme. At present, however, the Governing Body are not in a position to make any more definite

statement or recommendation on the subject.

Turning to the scientific activities of tho Institute, the appended list of papers issued from tho

various laboratories indicates tho scope and amount of research accomplished.

The Institute has also borne a share in several collective enquiries of importance. Dr. Lodingham
has continued to supervise the bacteriological examination of material from cases diagnosed as
typhoid fever, or suspected typhoid, in connection with outbreaks in this country. He has also
drawn up a report on the work as carried out by Dr. Theodore Thomson, of the Local Government
Board and himself, giving the results of a bacteriological examination at intervals of typhoid con-
valescents for several months after their discharge from the hospitals of the Metropolitan Asylums

Board. This report, which contains much information, showing the Ilength of time typhoid



convalescents remain infective, is published in the Annual Report of the Medical Oflieer to the Local

Government Board.

An extensive enquiry into the bacteriological and chemical purity of dried milks, creams and
foreign pasteurized milks has also been undertaken for the Local Government Board by tho
Bacteriological and Bio-chemical Departments. During the year 3,020 samples of milk have been
examined for the presence of tubercle bacilli for the London County Council, and a large number for

the Health Departments of various boroughs.

The investigations into plague, for the Administration of which the Institute, in conjunction
with the India Office and the Royal Society, is responsible, have been proceeding during the year
both in India and in this country, and the Institute’s special isolated laboratories at Elstree
continue at the disposal of the Advisory Committee appointed by the above-mentioned bodies.
During the year, the Committee has issued an Eighth Report of the Investigations carried out under
their auspices, as a special supplement to tho Journal of Hygiene. The Report contains papers
by Mr. S. Rowland on the influence of cultivation of the plague bacillus in various media upon
its virulence and antigenic properties, in which the great importance of the medium in which tho
bacillus is propagated upon the production of an efficient vaccine, is brought out. The effect of
similar variations on the conditions under which this organism is cultivated upon the facility with
which it is ingested by leucocytes, is the subject of a report by Dr. St. John Brooks. The volume
also contains a valuable monograph on the bionomics of fleas by Mr. A. \V. Bacot, Entomologist
to the Institute, and some interesting observations on the mechanism by which fleas transmit plague,

by Messrs. Bacot and Martin.

By arrangement with tho Metropolitan Asylums Board, tho research pathologist of that

Authority, Dr. Mair, is accommodated in the Institute.

Research workers in the laboratories, other than members of the staff, have included:
Mesdiimes Barratt, MacLean and Norris.
Misses Dalyell (Beit Fellow), Homer, Hole, and Lubrzynska.

Messrs. Cropper, Grey (Beit Fellow), Hirst, Hort, Lanchester, Lapage, Morgan, E. H. Ross,

H. C. Ross, and Sherwin.

Drs. Barratt (Beit Fellow), Bedson (B.M.A. Scholar), Bosanquet, Braddon, Brooks, Cooper (Beit
Fellow), Coplans (Beit Fellow), Ewart, Funk (Beit Fellow), Ingram, Jona (Beit Fellow),
Macallum (Beit Fellow), Mair, Martinez, Schmidt, Theisen, Thomson, Violle, de Wesselow,
and Zilva.

Major Cummins, R.A.M.C., and Majors Rost and Harvey, |I.M.S.

Captains Morrison and Ruthorfoord, I.M.S.



The Accounts and Balance Sheet of the institute for the year ending 31st December 1913, are

attached and show a satisfactory position—the excess of income over expenditure being :

At Chelsea £750 1 7.
At Elstree £4938 3 0.

The total sum of £410 13s. 7d. has been placed to the credit of the sinking fund in tho Chelsea

and Elstree Accounts, and £65 2s. has been written off the value of “ The Studios ” lease.

The Governing Body desire, in conclusion, to acknowledge the effective and cordial co-operation

of the Director and all members of the Staff in the research work of the Institute.

JOHN HOSE BRADFORD,

Gliairman.



Che Cister Institute

Dr. BALANCE SHEET,

£ s d £ s d £ s d
To Creditors 1,110 8 7
To Loan from Bankers against Securities per Contra ... 3,000 0 O

To Pension Fund—

Appropriation from Capital Fund (Lord Lister's Legacy)... 10,943 18 11

Interest and Dividends on the Investments of the Fund ... 359 10 3
Annual Contribution from the Institute .. 7w 0 (@
18,003 15 2
To Sinking Fund 4,391 17 4
To Capital Fund—
Balance of Income and Expenditure to 31st Dec., 1912 .. 49118 2 5
Donations, &c., received from the following—
Dr. Ludwig Mond 2000 0 O
The Berridge Trusteos .. 40,379 10 1
The Grocer's Company .. 10,000 0 O
Lord Iveagh ... ... 250,000 0 O
Other Donations .. 20120 8 3
Jenner Memorial Fund 5708 0 11
Lord Lister's Bequest to date ... .o 16943 18 11
----------------- 100,030 0 7
Add
Balance of Chelsea Gardens Department Income and
Expenditure Account, being excess of Income ovor
Expenditure, for the year ending 31st December, 1913 750 1 7
Balance of Elstree Department Income and Expenditure
Account, being excess of Income over Expenditure for
tho year ending 31st Decomber, 1913 4938 3 0
----------------- 5088 4 7
106,318 5 2
Deduct
Appropriation of Lord Lister's Bequost to tho Pension Fund .. 16943 18 11
----- _ - 389374 G 3
JOHN HOSE BRADFORD, Chairman.
J. L. PATTISSON, Hon. Treasurer.
£415880 7 4

REPORT OF THE AUDITORS
We have audited tho above Balance Sheet. We have obtained all tho information and explanations wo have required,
of the Institute’s affairs, according to the host of our information and the explanations given to us and as shown by tho hooks

London, 9711c March, 1911.



of preuentioe Medicine.
3lst DECEMBER, 1913. Cr.

By Cash— £ s d £ s
At Bankers 465 17 6
In hand... 25 8 8
491 6 2
By Investments (at cost)—
£5,000 Great Northern Railway 3 per cent. Debenture Stock 4570 11 0
£5,000 Lancashire & Yorkshire Railway 3 per cent. Consolidated Preference Stock 4520 3 6
£4,900 London &North Western Railway i per cent. Consolidated Preference Stock 5940 5 O
£5,000 Great Central and Midland Railway Joint Committee 3J per cent.
Guaranteed Stook 5123 19 3
£2,900 New South Wales 3] per cent. Stock, 1918 2897 16 0
£1,000 Cape of Good Hope 3J per cent. Stock 1,000 0 O
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1912/62 1500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 49 11 0
26052 5 9
By Investments, Lord Iveagh’'s Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945.. 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1919 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1919 24484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935 ... 24,937 10 O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916 ... 24860 5 O
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943... 23850 0 O
£25,000 London and South Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2£ per cent. Preferred Converted Ordinary Stock ... 20,375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stook 25500 0 O
250,000 0 O
By Investments, Jenner Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “B” 2,756 10 0O
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 ... 2740 5 0
£300 11s. biverpool Corporation 3 per cent. Stock 2711 51
5768 0 11
By Investments, Pension Fund (at cost)—
100 Shares (850) Morris and Essex Railway 1,760 0 O
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cont. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Groat Western Borrowed
Capital, 5 per cent. Preference Debentures 936 0 O
£1,875 Port of London 4 per cent. B. Stock 1,800 0 O
£500 Royal Medical, &c., Society of London Debentures ... 350 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 New York Contral and Hudson River Bonds 640 0 O
£3,000 Crompton & Co. First Mortgage, 9 per cent. Debentures 1680 0 O
£2,000 China Navigation Company Stock ... 2000 0 O
£800 Ontario and Quebec Railway 5 per cent. Debentures .. 984 0 O
Vincent House Mortgage... 425 0 O
£661 Madras and South Mahratta Railway 4 per cent. Debentures... 656 19 7
£500 Canada 4 per cent. Stock 492 11 0
By Cash Balance 142 711
18,003 15 2
By Investment, Sinking Fund (at cost)—
£4,745 3s. 8d. 2J per cent. Consols 3931 3 9
(The above Investments, at the market value, 31st December, 1913, show a depreciation.)
By Debtors... 4137 15 4
By Stock op Tuberculin, Mallein, Bacterial Vaccines, &c. 209 1 0
By Furniture, Fittings, Scientific Apparatus and Books—
As per account 31st December, 1908 2,746 17 2
By Expenditure on Institute Building at Chelsea—
As per account, 3lst December, 1910, including purchaso of freehold sito,£G,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea 169 6 8
By Lease op “ The Studios,” Chelsea, aS per last account ... 2629 12 9
Less amount written off... 65 2 0
2564 10 9
By Queensberry Lodge Farm, Elstree—
Purohase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st December, 1912 ... 20,455 10 O
Stock of Animals and Forage a7 5 7
Stock of Anti-Toxins, Bottles, &c. 9,087 15 5
Stable Utensils, Farm Implomonts and Sheds, as per account, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per aooount, 31st December, 1903 466 1 3
Furniture, as per account, 31st December, 1903 ... 215 8 0
10,384 11 7
£415880 7 4

TO THE MEMBERS.
In our opinion, such Balance Sheot is full and fair, and proporly drawn up so as to exhibit a true and oorreot view of the state
of tho Institute.
COOPER BROTHERS & CO., ;
Chartered Accountants. Auditors.



Che Cister Institute c¢

Dr. Cbelsea Gardens Department—income and expf{

INCOME. £ s d

To Interest and Dividends on Investments inoluding £359 IGs. 3d. on Pension Fund Investments 9192 011
To Investigation, Diagnosis and Analysis Foes, &c.

455G 11 O
To Sales of Tuberculin, Mallein, Bacterial Vaccinos, &e. £1,150 12 2
Add Stock of Tuberculin, Mallein, Bacterial Vaccines, &c., 3lst
December, 1913 o 10
1,059 13 2
Deduct Stock of Tuborculiu, Malloin, Bactorial Vaccinos, &c., 31st
Docember, 1912 211 1 5
1,418 11 9
To Kent of Rooms to the Metropolitan Asylums Board 33 0 8

£15,200 10 10

Dr. OS$tree Department.—income and expendituke
INCOME. £ s d £ a d
To Sale of Antitoxins, &c. 8534 3 1
Add Stock, 31st December, 1913 8,920 8
17454 4 9
Deduct Stock, 31st Docember, 1912 ... 7034 14 C

9,819 10 9



i Preoentioe medicine.

JITuRE ACCOUNT for the Year ending 3lst December, 1913.

Q

EXPENDITURE. £ s d.
By Rent, Bates, Taxes and Insurance 814 11 7
By Salaries and Wages of Staff 8,108 3 2
By Stationery, Printing, Postage and Advertising 204 11 0
By Printing of Collected Papers 191 8 4
Office Expenses and Sundries 143 1 6
By Travelling Expenses 10 6 5
By Law Charges ... 16 18 6
By Auditors’ Fee ... 21 0 0
By Gas and Water .. 325 511
By Electric Light and Power 171 13 9
By Fuel .. . . 111 13 6
By Director's Laboratory Expenses, including Goneral Apparatus 206 1 3
By Bacteriological Laboratory Expensos, including Apparatus 257 11 6
By Water and Bio-chemical Laboratory Expenses, including Apparatus 211 16 3
By Furniture 4 4 5
By Culture Media ... 89 3 2
By Animals 580 6 7
By Animal House Expenses 322 5 2
By Repairs and Alterations to Buildings, including Workshop Expenses and Tools 577 10 11
By Library Expenses 149 17 11
By General Stores .. 158 15 0
Protozoological Expenses, including Apparatus ................ 100 6 2
By Bad Debts 6 2 2
By Interest on Loan from Bankers... 234 12 4
By Annual Contribution to tho Pension Fund £700 and Interost on Ponsion Fund Investment 1059 16 3
By Loss on Sale of Pension Fund Investments 21
By Depreciation of the Loase of “ The Studios,” Chelsea & 20
By Sinking Fund (£% por annum on £61,910 3s. Id., Cost of Buildings) 324 11 7
11510 9 3

By Balance, being Excess of Income over Expenditure Transferred to Capital Fund (see Balance
Sheet) 750 1 7

£15,260 10 10

ACCOUNT for the Year ending 3lst December, 1913. Cr.
EXPENDITURE. £ s d
By Ront, Taxes and Insurance 212 11 3
By Salaries and Wages 2161 5 5

By Animals—Stock 31st December, 1912 £533 19 1

Purchased during tho year endiug 31st December, 1913 91 15 0

625 14 4

Deduct —Sales during tho year ending 31st December, 1913 .12 0 0
Stock, 31st December, 1913 ... 166 18 4

478 18 1
146 16 0
By Forage-.m 1123 14 1
By Stables and other Expensos 6 2 1
By Farm Expenses, including Furniture and Implements 57 4 7
By Gas, Water and Fuel ... 183 18 8
By Postages and Telegrams 2719 2
By Laboratory Expenses, including Cost of Bottles, Chomicals and Apparatus 659 6 3
By Travelling Expenses 18 5 3
By Farm General Stores 443 6 1
By Farm Office Expenses and Printing 26 1 4
By Ropairs and Alterations 128 15 7
By Sinking Fund ($% per annum on £17,221 0s. 0d., Estimated Cost of Buildings) 86 2 0
4881 7 9
By Balance, boingoxooss of luoamc over Expenditure transferred to Capital Fund (soc Balance Sheet) 4938 3 0
£9,819 10 9



SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR.

ARKWRIGHT, J. A. .. e= On the Agglutination of Watery Extracts of Bacteria. Journal
of Hygiene, Vol. XIV., 1914.

ATKIN, E. E.cceevevevee ... On the Constitution of a Bacterial Habmolysin. Biochemical
Journal, Vol. VIII., 1914.
BACOT, A. W. ... A Study of the bionomics of the common rat fleas and other

species associated with human habitations, with special
REFERENCE TO THE INFLUENCE OF TEMPERATURE AND HUMIDITY
AT VARIOUS PERIODS OF THE LIFE HISTORY OF THE INSECT.
Journal of Hygiene (Plague Supplement I11.) 1914.

BACOT, A. W. ... On the Survival of Bacteria in the Alimentary Canal of Fleas
during Metamorphosis from Larva to Adult. Journal of
Hygiene (Plague Supplement 111.) 1914.

BACOT, A. W. ... The E ffect of the Vapours of Various |nsecticides upon Fleas
(Ceratophyllus fasciatus and Xenopsylla cheopis) at each stage
IN THEIR LIFE HISTORY AND UPON THE BED BUG (CillleX Icctlllarius)
in its larval stage. Journal ofHygiene (Plague Supplement I11.)
1914.

BACOT, A. \V, and MARTIN, C. J. ... Observations on the Mechanism of the Transmission of Plague
by Fleas. Journal of Hygiene (Plague Supplement I11.) 1914.

BEDSON, s. p. ... The Effect of Nuclein on the Normal Antibody. Journal of
Pathology and Bacteriology, 1914.

BROOKS, R. ST. JOHN ... The Influence of the Medium in which the Plague Bacillus is
Propagated upon the Tfacility with which it is ingested by
H uman Leucocytes. Journal of Hygiene (Plague Supplement

111.) 1914.
BROWN, J. W. GREENWOOD, M...... A Study of Index Correlations. Journal lioyal Statistical Soc.,
and WOOD, F. Vol. LXXVII., 1914.
BROWN, J. W., and LAL, MOHAN ... Aninquiry into the relation between Social Status and Cancer

Mortatity. Journal of Hygiene, Vol. XIV., 1914.
(See also G reenwood, M., Junr., and Brown, J. W.)

CHICK, HARRIETTE ... ... The Factors concerned in the Solution and Precipitation of
E uglobulin. Biochemical Journal, Vol. VII., 1913.

CHICK, HARRIETTEand LUBRZYNSKA. The Viscosity of some Protein Solutions. Biochemical Journal,
EVA s Vol. VIII., 1914.



CHICK, HARRIETTE, and MARTIN, C. J.

COOPER, E. A.

COOPER, E. A.

DALYELL, E.

FUNK, CASIMIR

FUNK, CASIMIR
FUNK,

CASIMIR

FUNK, CASIMIR and MACULLUM, A. B.

GREENWOOD, M., Jun.

GREENWOOD, M., Jun.

GREENWOOD, M., Jun.,& BROWN, J. W.

GREENWOOD, M., Jun. and WOOD, F.

GREENWOOD, M., Jun, and WOOD, F.

GREEN WOOD,M.,Jun.,&YULE,G.UDNY

Tue Precipitation of Egg-albumin by Ammonium Sulphate. A

CONTRIBUTION TO THE THEORY OF THE “ SALTING-OUT " OF PROTEINS.
Biochemical Journal, Vol. VII., 1913.

The Preparation from animal tissues of a substance which cures
Polyneuritis in birds induced by diets of polished rice.
Biochemical Journal, Vol. VII., 1913.

On the Protective and Curative properties of certain food-
stuffs against Polyneuritis induced in birds by a diet of
Polished rice. Journal of Hygiene, Vol. XIV., 1914.

The isolation in pure culture of certain intestinal anaerobes.

Journal of Pathology and Bacteriology, 1914.

Studies on Beri-beri. VII.: Chemistry of the Vitamine-fraction

from Yeast and Rice-polishings. Journal of Physiology,
Vol. XLVI., 1913.

Uber die physiologische B edeutung gewisser bisher unbekannter
Nahrungsbkstandteile, der Vitamine. Ergebnisse der Physio-
logie, Vol. X111. 1913.

Fortschritte der experimentellen Beriberiforschung in den
Jahren, 1911-1913. Miunchener medizinischen Wochenschrift,
1913.

On the chemical nature of substances
of various foodstuffs which give a colour reaction with
Thosphotungstic and Phosphomolybdic Biochemical
Journal, Vol. VII., 1913.

from alcoholic extracts

acids.

The Factors which determine the Rise, Spread, and Degree of
Severity of Epidemic Diseases. Proceedings International
Congress of Medicine, Section XVIII., 1913.

Report to the Council of the National Pig Breeders’ Associa-
tion ON THE PRESENT STATE OF KNOWLEDGE OF SWINE FEVER
WITH SPECIAL REFERENCE TO THE AVAILABLE STATISTICS. London,
1914.

A Second Study of tue Weight, Variability and Correlation of
the Human Viscep.a. Biometrika, Voi. IX., 1913.

On changes in the recorded Mortality from Cancer and their
possible interpretation. Proceedings lloyal Society of Medi-
cine (Epid. Section), 1914.

The relation between Cancer and Diabetes Death-rates

of Hygiene, Vol. X1V., 1914.

Journal

On the Determination of Size of Family and of the Characters
in Order of Birth from Samples taken through Members of
the Sibships. Journal of the Royal Statistical Society, Vol.
LX XVIIL., 1914.

(Sec also B rown, J. W., Greenwood, M., and W ood, F.)



GREY, EGERTON C..ocoiiiiiiiiiiiiiiiiieeeeees Thb Production of Acetaldehyde during thb anaerobic fermen-
tation of Glucose by Bacillus coli communis (Escherich).
Biochemical Journal, Vol. VII., 1913.

GREY, EGERTON C..oociiviieiviieeeeecieee, The Decomposition of Formates by Bacillus coli communis. Proceed-
ings Royal Society, B. Vol. 87, 1914.

GREY, EGERTON Cu..cooiiiiiiiiiiieeiieneeiees The Enzymes which are concerned in the decomposition of Glu-
cose and Mannitol by Bacillus coli communis. Proceedings
Royal Society, B. Vol. 87, 1914.

HARDEN, A. and MACALLUM, A. B.... On the Action of Coagulating Enzymes on Caseinogen. Bio-
chemical Journal, Vol. VIII., 1914.
HARDEN, A. and ROBISON, R. A new Phosphoric ester obtained with the aid of yeast-juice.

Proceedings Chemical Society, Vol. 30, 1914.

HARDEN, A. and NORRIS, R. V. The Enzymes of washed Zymin and Dried Yeast (Lebedeff). Il.
Reductase. Biochemical Journal, Vol. VIII., 1914.
HARDEN, A. and YOUNG, W. J. The Enzymatic Formation of Polysaccharides by Yeast Prepara-

tions. Biochemical Journal, VII., 1913.

JENNINGS, E. oo See Ross, E. H,, and Jennings, E.

LAL, MOHAN e, See Brown, J. W. and Lal, Mohan,

LAPAGE, G. ... See Woodcock, H. M. and Lapage, G.

LEDINGHAM, J. C. Guooeoeeeeeeeeeeeeeeenns On the Bacteriological Supervision of Enteric Convalescents

DISCHARGED FROM THE HOSPITALS OF THE METROPOLITAN ASYLUMS
Board, February, 1909, to February, 1911 Report of the
Medical Officer to the Local Government Board, Appendix B,

No. 1, 1914.
LEDINGHAM, J. C. G.,  toeeeeeeeeeenn. Note on the Mathematical analysis of Lag in Bacterial Growth.
and PENFOLD, W. J. Journal of Hygiene, Vol. XIV., 1914.

LUBRZYNSKA, EVA and SMEDLEY.IDA The Condensation of Aromatic Aldehydes with Pyruvic Acid.
Biochemical Journal, Vol. VII., 1913.

(See also Chick, Harrietts, and L ubrzynska, Eva.)

MACALLUM, A. Boooeoeeeeeeeeeeeeeeeeeeeeee e (See Funk, C., and Macallum, A. B. ; also Harden, A, and
Macallum, A. B))

MacCONKEY, A. Tt On the American Method of Standardizing Tetanus Antitoxin.
Journal of Hygiene, Vol. XII1., 1914.

MaoLEAN, IDA SMEDLEY  .oevoeeveen. The Estimation of Pyruvic Acid. Biochemical Journal, Vol. VII.,
1918.
(See also Lubrzynska, Eva and Smedlky, lda.)



Martin,C.j. ............ *

NICOLL, WILLIAM ... -

NOIIRIS, R. V.

PENFOLD, W. Jeievierieieneenns

PENFOLD, W. Jirriiiiiiieiieeeeeeen,

PENFOLD, W. J.

PENFOLD, W. J., and VIOLLE, Il

PORTER, AGNES ELLEN

ROBISON, R -

ROSS, E. Il., and JENNINGS, E.

ROWLAND, S

ROWLAND, S.

ROWLAND, S.............. .

SCHMIDT, HANS

SCHMIDT, HANS

SCHMIDT, HANS

A Simple and Convenient Form of Bicycle Eugometek. Journal
of Physiology, Vol. XLVIIL, 1911

(See Bacot, A. W., and Martin, G. J.; also Chick, Harbiette, and
Martin, C. J.)

The Blood Volume in Ankylostomiasis. Journal of Hygiene,
Vol. X111., 1914.

The Hydrolysis of Glycogen iiy Diastatic enzymes. Il. The
Influence of Salts on the Rate of Hydrolysis. Biochemical
Journal, Vol. VLL, 191LiS.

(See also H arden, A., and Norris, R. V.)

The Nature of Lag in Bacterial Growth. Proceedings Inter-
national Congress Medicine, London, 1918, Bacteriological Section.

The Inhibitory Selective Action on Bacteria of Bodies Related
to Monochloracetic Acid. Journal of Hygiene, Vol. XI111., 1918.

The Agglutination of Red Cells by Bacteria. Proceedings
lioyal Society of Medicine, Pathological Section, 1914.

(Bee also L edingham, J. C. G., and Penfold, W. J.)

A Method of Producing Rapid and Fatal Intoxication with
Bacterial Products, with special reference to the Cholera

vibrio. British Medical Journal, 1., 1914.

On the Behaviour of Amylase in the Presence of a Specific
Precipitate. Biochemical Journal, Vol. VII., 1918.

(See Harden, A., and Robison, R.)

The Presence of Intracellular and Free Amoeboid Parasites
in Noguchi's Cultures of Sp. pallida. British Medical
Journal, 1., 1918.

The Influence of Cultivation in Serum-containing media upon
the Virulence and Immunising Properties of the Plague

Baciltus. Journal of Hygiene (Plague Supplement 1IL), 1914.

The. Morphology of the Plague Bacillus. Journal of Hygiene
(Plague Supplement I111.), 1914.

Influence of the Medium in which B. pestis iS Propagated upon

its Virulence. Journal of Hygiene (Plague Supplement I11.),
1914.
Quantitative Relations in Capillary Analysis. Biochemical

Journal, Vol. VII., 1918.

The Inactivation of complement by mechanical agitation. Journal

of Hygiene, Vol. XI111., 1918.

COMPLEMENT ACTION IN REGARD TO SURFACE TENSION. Journal of
Hygiene, Vol. XI11., 1913.



SCHUTZE, H. L Spontaneous Phagocytosis and thk influence thekeon of acids
AND ALKALIES WITH EXPERIMENTS ON CATAPIIOUESIS. Journal of
Hygiene, Vol. XI1V., 1914.

SHERWIN, J. A. Hoiiiecee, Complement fixation reactions in Eclampsia. Journal of Hygiene,
Vol. X1V., 1914.

SMEDLEY, IDA, & LUBIHIZYNSKA, EVA The Biochemical Synthesis of the Fatty Acids. Biochemical
Journal, Vol. V11., 1918.

(Bee Maclean, Ida Smedley also Lubrzynska, Eva, and
Smedley, lda.)

VIOLLE, H oo See Penfold, W. J., and Violle, H.

WOOD, FRANCES .., The Course of Real Wages in London, 1900-1-2. Journal of the
Royal Statistical Society, Vol. LXXVII., 1918.

(See Brown, W. J., Greenwood, M. and W ood, F.; also Greenwood,
M. and W ood, F.)

WOODCOCK, H. M ..o On “ Orithidia” fasciculata in hibernating mosquitoes (Culcx
pipiens) and the question of the connection of this parasite
with a Trypanosome. Zoologisclien Anzeiger, Bd. XLIII., 1914.
WOODCOCK, H. M. Further remarks on the flagellate parasites of Culex. IS

there a generic type, Crithidia ? Zoologisclien Anzeiger,
Bd. XLIV., 1914.

WOODCOCK, H. M., and LAPAGE, G.... On a Remarkable New Type of Protistan Parasite. Journal of
the Microscopical Society, Vol. 59, 1914.

YOUNG, W. J. e, (See Harden, A., and Young, W. J.)

YULE, G. UDNY ecveeiieeens (See Greenwood, M., and Yule, G. Udny.)
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ANNUAL GENERAL MEETING

OF
The Lister Institute of Preventive Medicine,
May 12th, 1915.

REPORT OF THE GOVERNING BODY.

The Governing Body have the honour to present their 2ist Annual Report.

The “ coining of age” of the Institute would, in any case, have made 1911 a memorable year in
its history, and would have suggested in this Report a review of its growth and progress. The
outbreak of the great European War, with its resulting demands upon the Institute, as upon every
other section of the British community, so overshadows all other interests that it is felt that those to
whom this Report is addressed will prefer to hear more of the immediate part the Institute has taken,
both collectively and individually, in the service of the country at this crisis. The Report will,
therefore, go more into detail than has hitherto been usual.

Immediately after the declaration of war, in August last, the Staff of the Institute requested the
permission of the Governing Body to place their servicos atthe disposal of the Army Medical
Department in whatever capacity might be deemed suitable by the Governing Body and the Director
General of the Army Medical Service. This feeling was enthusiastically seconded by the whole of the
research workers in the Institute’s laboratories. The Governing Body thereupon caused a communication
to be addressed to the War Office to the following effect:—

“That the Lister Institute offers to the Army Medical Department at the cost price of
labour and materials its available stock of anti-tetanus and anti-dysentery sera, and anti-typhoid
vaccine, and to continue so long as may be necessary to manufacture the same medicines to
the utmost of its capacity.”

“ That the Director of the Institute has been authorised by the Governing Body to grant
leave of absence to any member of the higher or lower staffs of the Institute and scholars
volunteering for military service during the war—the Governing Body undertaking to make good
to any accepted volunteer the loss to him should military pay be less than he was receiving
from the Institute.”

At the same time, a list of volunteers, containing particulars as to their age, training and
capabilities, and whether available for foreign service, was transmitted to the Director General, Army
Medical Service. The offer to supply sera, etc., at cost price, was gratefully accepted by the War
Office, and the Director General informed the Director of the Institute that he would gladly avail
himself of the patriotic offers of the staff as occasion arose.

A large supply of sera and vaccines was at once requisitioned by the Army Medical Department.
In consequence, the pressure on the Elstree laboratories was severe. It was cheerfully met by Dr.
MacConkey and his staff, supplemented by several willing volunteers from tbe Chelsea headquarters.
In the same spirit, Dr. Alan Green, in charge of the calf lymph branch at Elstree, placed his
laboratory and stables at the disposal of tbe serum department, and arranged, with the approval of
the Governing Body, to carry on his own work in temporary premises at Bushey. Later on, the Board
found it necessary to increase the Elstree staff by the temporary appointment of Dr. Zilva (who had
been for some time working as a research student with Professor Harden) as scientific assistant to
Dr. MacConkey. It was also necessary to add considerably to the number of horses used in the
preparation of the sera—so many as 60 being required in the production of the tetanus anti-toxin alone.

At Chelsea, the demand for anti-typhoid vaccine also entailed much extra labour, especially on
the bacteriological staff, but it was met with equal goodwill and energy, and fully satisfied.

In the eight months ending on the 31st March last, The following deliveries were made to the
Army and Navy Medical Departments, viz..—

Army.
Tetanus anti-toxin L 102,340 doses.
Diphtheria anti-toxin  ........cccciiiiceees e 18,500
Anti-typhoid vaccine L 770,000 .
Navy.
Tetanus anti-toXin = .oeiiiees e, 18,300 N

besides considerable quantities of other prophylactic preparations to both Forces.

The Institute was also able to afford assistance to the Army Medical Department in connection
with the manufacture and distribution of anti-typhoid vaccine at the R.A.M.C. College at Millbank. On
the outbreak of war, a considerable portion of the military staff usually engaged in this duty were



mobilised, and the department left short-handod, at a time when onormous demands were being made
upon it, if the expeditionary force was to be inoculated prior to embarkation The Governing Cody,
therefore, at the request of Colonel Sir William Leishman, deputed a bacteriologist and two laboratory
attendants to work at Millbank for the time being.

Turning now to the military service rendered by the personnel of tiie staff and workers at the
Institute, the following list will show to what extent the “ Lister ” has been privileged to respond to
the national call:—

Scientific Staff.
Dr. J. C. G. Ledinoiiam

Dr. W. J Penfold In charge of_t_he PathoI(_)gicaI and Bacteriological Sorvico of the King
Dr. P. Hartley George Military Hospital, Waterloo.

P

Mr. S. Bowland | .

Dr. G. P. Petrie | Lieutenants, B.A.M.C., Prance.
B

Dr. B. Eobison Lieutenant, B.A.M.C., Dardanelles.

Scholars and Voluntary Workers.

Dr. M. Coplans Captain, B.A.M.C., France.

Dr. P. Bedson ... Lieutenant, Northumberland Fusiliers.

Dr. E. A Cooper Lieutenant, B.A.M.C., Prance.

Dr. E. Grey Lieutenant, Boyal Fusiliers, Salisbury Plain.

Dr. E. C. Hort... Physician to the Military Fever Hospital, Addington, Surrey.

Dr. C. de W esselow Lieutenant, B.A.M.C., France.

Dr. W. W. Ingram Lieutenant, B.A.M.C., France.

Dr. Eisie Dalyell Physican and Bacteriologist to the 2nd Serbian Belief Fund Unit.
Subordinate Staff.

T. Ayling Private, 10th Middlesex, India.

J. Ayling Private, 10th Middlesex, London.

D. Bevis Private, Yeomanry, England.

H. Brunden Coast Defence.

B. Bird Private, 13th City of London, London.

S. Cummins Apprentice, Boyal Navy.

Il. Drew Stoker, H.M.S. “ Crescent.”

H. M. Green Sergeant, 10th Middlesex, India.

Il. Green Private, Motor Transport, London.

T. Horwood Private, Motor Transport, London.

V. L. PICKERINt Private, Army Service Corps, London.

A. Morgan Coast Defence.

D. Quaife Private, B.A.M.C., France.

W. Ward Private, Bedfordshire Begiment.

F. Williamson Private, B.A.M.C., 1st General Hospital.

To all on the list, the Governing Body desire to express their appreciation, and they congratulate
Dr. Ingram on gaining the Military Cross for distinguished service as a Medical Officer in the field.

The, wish to congratulate Mr. S ?

The valuable services rendered by these mobile labora ones y Biold Marshal Sir John
diseases, and the detection of bactérial carriers was cordially acknowledged by lie

French in a recent despatch.

In connection with the war sorvices rendered by the Institute and its staff, the Governing Body

g. that it is appropriate to record the pleasure with which they learnt that their late Chairman,

Ir John Bose Bradford, was selected by the War Office as one of the consulting Physicians with the

[my in Franco. Sir John has been absent from this country since September list, and it is an

,2dod pleasure to his colleagues that his services have been recognised by the bestowal upon him by
the King of the honour of a C.B.

The Institute h.s el.o been ei service in “»*i".*1Zofmonte." ThrtotlnvI.tSioS" 1
WRRIER WSRL A HVERESR L S0me2IEN, I8y the CANAHIARKCAMENent encamped LRg)
Salisbury Plain. In responso to a request from the Medi anitary Officers of the contingent in
lent the services of Dr. Arkwright and Dr. Schutze ~ VBulford, and superintended
a bacteriological investigation of the epidemic. Dr. Arkw g P Hospital, in which bacteriological

lho fitting up of a Jaboratory there in connectio ith N . was shortly afterwards joinod b
examllnatPon pof0 patljents coqu Be adequately carple\(ljyout. Dr. A >'1 y ! Y



Dr. Schitze, and with the assistance of four Canadian Medical Officers—Captain Rankin, Captain
Ellis, Captain Shanks and Captain Lomer, undertook a bacteriological examination of the throats of
over 1,400 troops. Thirty “carriers” were discovered and isolate!.

Subsequently, tho services of Dr. Penfold were requisitioned in connection with an outbreak of
the same disease in Salisbury itself, where he worked in conjunction with Dr. Johnstone, of the Local
Government Board, and Dr. Pison, Medical Officer of Health to the town.

It became apparent early in the present epidemic that anti-meningococcic sera available in this
country were of little if any value in the treatment of the cases. The Institute, therefore, made
special efforts to immunise horses as rapidly as possible with strains of the organism isolated from
the present epidemic. The results with the new serum are promising, but time has not yet permitted of
an analysis of sufficient cases to speak quantitatively.

In response to an appeal from the British Red Cross Society, the Governing Body were glad to be
able to help the Committee of the King George Hospital in approving the acceptance by Drs. Ledingham,
Penfold and Hartley of the control of the Pathological and Bacteriological work of this new large
Military Hospital in South London. Pathological and bacteriological laboratories have been provided at
the Hospital under tho direction of Dr. Ledingham and towards their equipment apparatus has been lent
by the Institute. The Chelsea laboratories will also be used as a base for the preparation of culture
media and the carrying out of investigations requiring further facilities.

Another important subject, connected with the food supply of the country which has for some time
been under the consideration of the Board of Agriculture, the Treasury and the Royal Society, namely
a scientific and experimental enquiry into swine fever, and the means by which this disease may bo
controlled, has also given the Institute an opportunity of being of servico at this juncture. Tho
Governing Body have, in response to a special request from the Royal Society, seconded for this
investigation Mr. Greonwood, tho Institute’'s Statistician, and Dr. Atkin, an assistant Bacteriologist.

In the early summer the services of the Institute’s Entomologist were placed for a period of
one year at the disposal of the Colonial Office, and in July last, Mr. Bacot proceeded to Sierra Leone to
take part in an investigation into yellow fever.

The Scholarship held by Mrs. Wood in the Statistical Department has been temporarily suspended,
as her services were requisioned by the Board of Trade to superintend the compilation of Statistics of
unemployment due to the outbreak of tbe War.

It will be seen, therefore, that the exigencies of the War have greatly depleted the Staff of the
Institute. Nevertheless, through the energy of the Director and of his colleagues remaining at Chelsea,
who have with the same public spirit, subordinated their special investigations to the more pressing
national needs, adequate arrangements have been maintained for dealing with the various requisitions
of the Army Medical Department and carrying on the ordinary routine investigations of disease in
connection with civil practice, the volume of which shows no signs of diminution.

The list of scientific papers by members of the Staff, published during the year, is appended.
This is shorter than usual, and comprises, for the most part, work accomplished prior to the outbreak
of war.

The Governing Body feel assured that the members of the Institute will fully appreciate both the
patriotism of the Staff, and also the policy of the Board in seconding those whose services could be
temporarily employed more usefully elsewhere.

Another matter of great interest to the Institute during the year under review was the
recommendation by the majority of the Governing Body to the members of the Institute to consider
favourably the suggestion of an amalgamation of Funds, Forces and Management with the new
National Department of Medical Research established in accordance with the provisions of the Insurance
Act of 1911.

In their last Annual Report, the Governing Body mentioned that this proposal was under their
consideration. During the early partof 1914 it was the subject of several conferences between the
Board and tho representatives of the National Committee, and of the Treasury. The Governing Body,
however, were divided in their viewsof the advantages of such an alliance. On the final division, at
a full meeting of the Governing Body, five of the Boardwere in favour of submitting the proposal
as a definite recommendation to the members of the Institute, and two were against this. Among
the latter was Sir John Rose Bradford, the Chairman of the Governing Body. In consequence of the
vote, but to the regret of his colleagues, Sir John felt obliged to resign both the Chairmanship and
his seat on the Board. Sir Henry Roscoe was accordingly invited to accept the Chairmanship, and
this he kindly agreed to do.

Eventually, on the 18th November last, the proposal was submitted to the members of the
Institute at a specially summoned General Meeting. After a discussion lasting some time, a division
was taken, and, although a majority of the votes of those present were in favour of the suggestion,
it was rejected on a poll, 39 voting against the Resolution to 32 in favour.



The majority of the Governing Body, though regretting the rejection and still firm in their belief
that the amalgamation would be to the best interests both of the Institute and of the country, felt that
it was inadvisable in face of the adverse vote and under the circumstances of the War, to ask the
members for a reconsideration of the proposal, and a notice to that effect was issued to all members of the
Institute. They, the majority of the Governing Body, hope, however, that at some future time, when
more attention can be given to the case for the proposal, the vote of last year may not be considered as
barring a further friendly discussion of the suggestion.

At a subsequent meeting of the Council of the Institute to fill the vacant seat on the Governing
Body, Sir John Rose Bradford in consideration of the decision of the Members upon the proposal for
amalgamation accepted re-nomination, and was unanimously re-elected.

The vacancies created in the Council by the lamented deaths of Mr. William Hunting and Surgeon-
General Sir Arthur Branfoot and the resignation of Mr Horace Brown, have been filled by the election
of Colonel Sir William B. Leishman, C.B., Professor R. T. Hewlett and Dr. L. C. Parkes.

No changes during the year have taken place in the personnel of the scientific staff.

The seconding of so many of the headquarters staff for War duties has enabled the Governing Body
to accommodate temporarily in their Chelsea laboratories on terms acceptable to both sides, the
Bio-chemical Staff of the National Committee for Medical Research.

THE BALANCE SHEET.

The Accounts and Balance Sheet for the year ending 31st December are attached. The form of
accounts has been somewhat varied from that of previous years, in order to show more clearly the new
Pension and Contingency Accouuts. It will be seen that during the year the balance of the Loan from
the Institute’'s Bankers originally advanced to meet the expenses incurred in building the new wing,
bas been repaid, and that the cash in hand has enabled the Governing Body to further strengthen the
Pension account by placing to its credit (in addition to the usual annual subscription of £700) £1,000 of
the War Loan Stock, and, at the same time, to start a Contingency Reserve account with a similar grant.

The balance of the excess of income over expenditure at Elstree transferred to the Capital Fund
°n December 31st, 1914, is less than usual. The volume of the ordinary commercial business during
1914 was, however, but slightly less than in previous years, and the smaller balance is accounted for
partly by the higher cost of production during the latter half of 1914, but principally because the
Governing Body have written down more severely than usual the value of the stock in hand. They
were advised to do this, as the price charged to the War Office on the basis of “ cost of labour and
materials” is less than cost price, and, therefore, lower than that at which the stock has been
previously valued, while at the termination of the War the Serum Department will, owing to the
nature of serum production, inevitably be left with supplies of particular sera in excess of the normal
demand.

The War has necessarily increased both the cost of wages and of material, especially in glassware
and fodder. These facts may require some adjustment in the selling price of the Institute’s manufactures,
but the Governing Body have cause to be well satisfied at the present crisis with the financial
position of the Institute.

In conclusion, the Governing Body wish cordially to thank the Director and all grades of the
otaff of the Institute for the willing and energetic manner in which everyone has met the altered
conditions and the extra work imposed by the great emergency. They realise especially how great
must have been the strain on the Director to carry on the ordinary routine work of the Institute
With his depleted staff, and at the same time to conduct negotiations in regard to the new activities
referred to in this Report. They wish to acknowledge also how much both the Governing Body and
ms colleagues in the laboratories owe to his wise and sympathetic advice.

0 The Governing Body recognise also the disregard of self which has been shown by several of the
otaff in consenting to remain at their home posts and deal with the difficulties here, while their
hesire was to take service if possible at the Front.

Research Workers in the Laboratories, other than members of the Staff, have included:

Mesdames Barratt, MacLean, Norris and Wood.

Misses Dalyell (Beit Fellow), Lodge, Schwab and Turner.

Messrs. Cropper, Grey (Beit Fellow), Henley, Hort, Morgan, E. Il. Ross and H. C. Ross.

Drs. Barratt (Beit Fellow), Bedson (B.M.A. Scholar), Brooks, Cooper (Beit Fellow), Coplans (Beit
Fellow), Cordova, Ewart, Ingram, Onodera, Kakehi, Macallum (Beit Fellow), Mair, Matsui,
Schmidt, Thaysen, Thomson, de Wesselow, Zilva.

Major Harvey, I.LM.S., Captain Rutherford, 1.M.S.

HENRY E. ROSCOE,
Chairman.



(Dc Cister Institute

Dr. BALANCE SHEET,

£ s d £ s d £ s d £ s d

To Ceeditobs ... 972 7 11
To Pension Fund—
Lord Lister’'s Boquost as per Account, 31st
December, 1913, appropriated to this Fund
from the Capital Fund .. 16,943 1811

Interest, Dividends and Annual Contribution
from the Institute to 31st December, 1913 1,059 16 3
----------------- 18,003 15 2
Balance of Lord Lister’'s Bequest in 1914 ... 256 16 1
Interest and Dividends on the Investments
of the Fund during 1914 . 1,269 1311

Annual Contribution to the Fund from the
Institute for tho year ending 31st Dec.
1914 ... 700 0 O

Special Contribution to the Fund from the
Institute’s Surplus, 1914, viz., {61,000 War

Loan Stock, costing ... 945 6 8
—————————————————— 3,171 16 8

21,175 11 10
To Contingency Fund (1914) 945 6 8

To Sinking Fund to Decomber 31st, 1914 4,928 1 10
To Capital Fund to December 31st, 1914-
Balance of Income and Expenditure to 3i1st
December, 1913 ... 55,106 7 O
Donations, &c., roceived to dato from tho following—
Dr. Ludwig Mond (1893)... 2,000 0
The Berridgo Trustees (1893/98) ... 46,379 10
The Grocers’ Company (1894) ) 10,000 0O
Lord lveagh (1900) 250,000 0
Other Donations (1891-1907) 20,120 8
Jenner Memorial Fund (1899) 5768 0 11
Balance of Lord Lister’'s Bequest (1914) ... 25 16 1
Add 389631 2 4
Balance of Chelsea Gardens Department
Incomo and Expenditure Account, being
excess of Incomo over Expenditure, for the
year ending 31st December, 1914 2,251 19 6
Less
Appropriated as under
Special, Contribution to the Pension Fund
as above 945 6 8

w O O = O

Contingency Fund, as above 945 6 8
-------------- 1,890 13 4

Balance of Elstree Department Income and 361 6 2
Expenditure Account, being excess of
Income over Expenditure for tho year
onding 31st December, 1914 ... 2003 7 5
2364 13 7
Deduct 391,995 15 11
Appropriation of Balanco of Lord Listor's
Bequest to the Pension Fund ... 256 16 1
------------------ 391,738 19 10

HENRY E. ROSCOE, Chairman.

J. L. PATTISSON, Hon. Treasurer.

£419,760 8 1

REPORT OF THE AUDITORS
We have audited the abovo Balanco Sheet. Wo have obtained all tho information and explanations we have required,
of tho state of the Institute’s affairs, according to tho best of our information and the explanations given to us and as shown

London, March j9th, 1915.



of Preoentioe Medicine. /
31st DECEMBER, 1914. Cr.

By Cash— £ s d £ s d
At Bankers 2506 2 6
In hand... 39 01
2545 8 7
By Investments (at cost)—
£5,000 Great Northern Railway 3 per cent. Debonturo Stock 4570 11 O
£5,000 Lancashire & Yorkshire Railway 3 por cent. Consolidated Preference Stock 4520 3 6
£4,900 London &North Western Railway 4 per cent. Consolidated Preference Stock 5940 5 0
£5,000 Great Central and Midland Railway Joint Committee 3£ per cent.
Guaranteed Stock 5123 19 3
£2,900 New South Wales 3J per cent. Stock, 1918... 2,897 10 0
£1,000 Capo of Good Hope 3J per cont Stock 1,000 0 O
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1942/62 1500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 499 11 O
« 26052 5 9
By Investments, Lord lveagh's Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1045... 24117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1949 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stook, 1929-1949 24484 7 6
£25,000 New South Wales Government 3 por cent. Inscribed Stook, 1935 24937 10 O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916... 24860 5 0
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943... 23850 0 O
£25,000 London and South- Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32,000 0 O
£25,000 Great Northern Railway 3 per oent. Preference Stock, 1898 260000 0 O
£25,000 Midland Railway 2£ por cent. Preferred Converted Ordinary Stock ... 20375 0 O
£25,000 East Indian Railway 3 per cont. New Debenture Stock 25500 0 O
250,000 0 O
By Investments, Jenner Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 por cent. Debenture Stock “ B~ 2,756 10 O
£2,660 South Eastern Railway 3 por cent. Preference Stock, 1898 ... 2,740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock ... 271 511
5768 0 11
By Investment Contingency Fund (at cost)—
£1,000 war Loan, 3£ per cent. Stock, 1925-1928 ... 945 6 8
By Investments, Pension Fund (at cost)—
100 Sharos ($50) Morris and Essex Railway 1,760 0 O
£2,583 Grand Trunk Railway Company of Canada Consolidated Stook 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowed
Capital, 5 per cont. Preference Debentures ... 936 0 0
£1,875 Port of London 4 per cent. B. Stock 1,800 0 O
£500 Royal Medical, &c., Society of London Debentures ... 350 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 New York Central and Hudson River Bonds 640 0 O
£3,000 Crompton & Co. First Mortgage, 51 per cent. Debentures ... 1680 0 O
£2,000 China Navigation Company Stock ... 2000 0 O
£800 Ontario and Quobec Railway 5 per cent. Debentures .. 984 0 0
Vincent House Mortgage... 425 0 0
£661 Madras and Soutu Mahratta Railway 4 per cent. Debentures 656 19 7
£500 Canada 4 por cent. Stock ... 492 11 0
£700 Western Australia 4 per cent. Stock, 1942-1962 .. 08 7 0
£600 Union of South Africa 4 por oent. Stock, 1943-1963 .. 504 2 0
£1,200 Great Northern Railway 3 per cent. Debentures 891 2 9
£1,000 War Loan, 31 per cent. Stock, 1925-1928 945 0 8
Cash Balance 185 6 2
21,175 11 10
By Investment, Sinking Fund (at cost) —
£5,451 19s. 7d. 21 per cent. Consols 4517 8 3
(The above Investments, at the market value, 81st December, 1914, show a depreciation of approximately 160,000.)
By Debtors... 4,493 16 1
By Stock op Tuberculin, Mallein, Bacterial Vaccines, &c. 298 211
*By Furniture, Fittings, Scientific Apparatus and Books—
As per account 31st December, 1908 2,746 17 2
By Expenditure on Institute Building at Chelsea—
As per acoount, 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea 169 6 8
By Lease op “ The Studios,” Chelsea, as per last acoount .. 2564 10 9
Less amount written off .. 65 2 0
2499 8 9
By Queensberry Lodge Farm, Elstree —
Purchase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st December, 1912 ... 20,455 10 O
Stock of Animals and Forage 882 18 6
Stock of Anti-Toxins, Bottles, &c. 5474 12 4
Stablo UtenBils, Farm Implements and Shods, as per acoount, 31st Dec. 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 466 1 3
Furniture, as per acoount, 31st December, 1903 215 8 0
7177 1 5
* Noti ‘ne hfts been cha?ed for depreciation of Furniture, &o. since new purchases to a greater amount
than the estimated depreciation (10%) made during the year have been written off. £419,760 8 1

JO THE MEMBERS.

u® “ur opinion. such Balance Sheet is full and fair, and proPerIX drawn uP so as to exhibit a true and correct view
by the books of the Institute.

COOPER BROTHERS & CO.,
Chartered Accountants.



Che! Clster Institute

Dr. Chelsea Gardens Department.—income and expend!”?
ju
INCOME. £ s d
To Interest and Dividends on Gonoral Investments 8,730 17 O
To Interest and Dividends on Pension Fund Investments 1,209 13 11
To Interest and Dividends on Sinking Fund Investments 125 10 11
To Investigation, Diagnosis and Analysis Fees, &c. ... 450G 17 10
To Sales of Tuberculin, Malloin, Bacterial Vaccines, &c., £3,301 11 3
Add Stock of Tuberculin, Mallcin, Bacterial Vaociues, &c., 3lst
December, 1914 208 2 11
3599 14 2
Deduct Stock of Tuberculin, Malloin, Bacterial Vaccinos, &c., 3lst
December, 1913 29 1 0
3,390 13 2
To Bout of Rooms to tho Metropolitan Asylums Board 200 0 O
£18,223 12 10
Dr. 0%tree Department.—income and expenditure
INCOME. £ s d £ s d
To Sale of Antitoxins, &c. 11,282 17 O
Add Stock, 31st Docombor, 1914 5306 12 4
10589 9 4
Deduct Stock, 31st Doccmbcer, 1913... 8920 1 8
7,009 7 8
£7,009 7 8



| Preuentioe Medicine.

JRE ACCOUNT for the Year ending 3lst December, 1914.

EXPENDITURE.
By Rant, Rates, Taxes and Insurance
By Salaries and Wagos of Staff
By Stationery, Printing, Postage and Advertising
By Printing of Collected Papers
By Office Expenses and Sundries
By Travelling Expenses
By Law Charges
By Auditors’ Pee ...
By Gas and Water
By Electric Light and Power
By Fuel ..
By Director's Laboratory Expensos, including Goneral Apparatus
By Bacteriological Laboratory Expenses, including Apparatus
By Water and Bio-chemical Laboratory Expenses, including Apparatus
By Furniture
By Culturo Media ...
By Animals
By Animal House Expensos
By Repairs and Alterations to Buildings, including Workshop Expenses and Tools
By Library Expenses
By Genoral Stores ...
By Protozoological Expensos, including Apparatus
By Bad Debts
By Interest on Loans from Bankors

By Annual Contribution to tho Pension Fund £700 and Intorost on Pension Fund Investments

By Depreciation of the Lease of “ The Studios,”’ Chelsea

By 8inking Fund (;% per annum on £64,916 3s. Id., Cost of Buildings and Intcrost on Sinking

Fund Investments)

By Balance, being Excess of Income over Expenditure Transferred to Capital Fund, as under—
By Spocial Contribution to tho Pension Fund being £1,000 War Loan Stook

at acost of £945 6 8
By Contingency Fund do. do. do. 945 6 8
By Balance, transferred to Balance Sheet 361l 6 2

ACCOUNT for the Year ending 3lst December, 1914.

EXPENDITURE.
By Rent, Rates, Taxes and Insurance
By Salaries and Wages

By Animals—Stock 31st December, 1913 £466 18 4
Purchased during tho year ending 31st December, 1914 559 13 5
1,026 11 9
Deduct—Sales during the year ending 31st Dooembor, 1914 .. 1718 9
Stock, 31st December, 1914 ... .. 8712 C 4
890 5 1
By Forage

By Stables and other Expenses

By Farm Expenses, including Furnituro and Implements

By Gas, Water and Fuol ..

By Postages and Telograms

By Laboratory Expenses, including Cost of Bottlos, Chomicals and Apparatus

By Travelling Exponses

By Farm Goneral Stores

By Farm Office Expensos and Printing

By Repairs and Alterations

By Sinking Fund (£% por annum on £17,221 0s. 0d., Estimated Cost of Buildings)

By Balanco, being excess of Income over Expenditure transferred to Capital Fund (soo Balance Shoet)

£
869
8,568
309
190
110
36
30
21
342
161
135
144
569
149
17
162
579
400
277
99
140
107
8
4
1,969
65

15,971

2,251

£18,223

210
2,240
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR.

ARKWRIGHT, J. A. .. ... The Interpretation of Epidemiological Observations by the
Light of Bacteriological Knowledge. (Contribution to a
discussion on Cerebrospinal Meningitis held at the Royal
Society of Medicine, 1915.)

BACOT, A. W. ... The Influence of Temperature, Submersion and Burial on the
Survival of Eggs and Larvae of Cimex lectularius. The
Bulletin of Entomological Research, Vol. V., 1914.

BACOT, A. W. ... Observations on the length of time that Fleas (Ceratophyllus
fasciatus) carrying Bacillus pestis in their alimentary canals
are able to survive in the absence of a host and retain tue
power to re-infect with Plague. Journal of Hygiene (Plague
Supplement 1V.), 1915.

BACOT, A. W. ... Further Notes on the Mechanism of the Transmission of Plague
by Fleas. Journal of Hygiene (Plague Supplement 1V.), 1915.

BACOT. A. W. ... Notes on the Development of Bacillus pestis in Bugs (Cimex
' Iectularius) and their power to convey infection. Journal of
Hygiene (Plague Supplement 1V.), 1915.

BACOT, A. W., PETRIE, G. F., and The Fleas found on Rats and other rodents, living in association
TODD, R. E. with Man, and trapped in the towns, villages and Nile boats
of Upper Egypt. Journal of Hygiene, Vol. XIV., 1914.

BACOT, A. W., and BIDEWOOD, W. G. ... Observations on the L aevae of Fleas. Parasitology, Vol. V1., 1914.



BEDSON, S. P.

BRADDON, W. L., ana COOPER, E. A.

BRADDON, W L., ana COOPER, E. A.

BROOKS, R. st. JOHN

COOPER, E. A

COOPER, E. A

DALYELL, E. JEAN

EWART, R J.

GREEN, A. B.

GREY, E. C.

HARDEN, A, ana ZILVA, S. S

HARTLEY, P.

LAPAGE, G

LEDINGIIAM, J. C G.

LEDINGHAM, J. C. G.

See L edingham, J. C. G., and Bedson, S. P.

The Influence of the total fuel value of a Dietary upon the

QUANTITY OF VITAMINE REQUIRED TO PREVENT B eHI-BEKI. British
Medical Journal, vol. 1., 1914.

The Influence of Metabolic Factors in Beri-bbri. Part . The
EFFECT OF INCREASING THE CARBOHYDRATE RATION ON THE
DEVELOPMENT OF POLYNEURITIS IN BIRDS FED ON POLISHED RICE.
Journal of Hygiene, vol. X1Vv., 1914.

See M acalister, G. H., and Brooks, R. St. John.

The Curative Action of Autolysrd Yeast against Avian Poly-
neuritis. Biochemical Journal, vol. vili., 1914,

The Relations of Vitamine to Lipoids. Biochemical Journal,
Vol. VIIl., 1914.

See also B raddon, W. L., andCooper, E. A

Obligate Anaerobes in the Alimentary Tract of Infants. Journal
of Pathology and Bacteriology, vol. x 1X., 1914.

The Influence of the Age of the Parent on the Vitality of the
Chitd. A First Study. Journal of Hygiene, vol. x1v., 1914.

The Resistance of the Vaccine Virus to Filtration. Journal of
Hygiene, vol. X1v., 1914.

The Volumetric E stimation of Carbon in Aliphatic Substances
in the Wet Way. Trans. Chemical Society, 1914.

The Enzymes of W ashed Zymin and Dried Yeast (Lebedeff).
1. Peroxydase, Catalase, Invertase and Maltask. The
Biochemical Journal, vol. viil., 1914.

The Determination of the Composition of the different Proteins
of OX and Horse Serum by the method of Van Slyke. The
Biochemical Journal, vol. viil., 1914.

The Sterility of Normal Urine in Man. The Journal of Hygiene,
Vol. XIV., 1914.

See W oodcock, H. M., and L apage, G.

The Experimental Production of Purpura in Animals by the
Introduction of Anti-blood-plate Sera. The Lancet, 1., 1914.

The Bacteriology of Cérébro-spinal Meningitis. (Contribution
to a discussion on Cerebrospinal Meningitis held at the Royal
Society of Medicine, 1915.)



LEDINGHAM, J. C. G. and BEDSON, 8. P.

MACALISTER, G.
BROOKS, It

MACCONKEY, A. T.iiiiiiiiiieee .

H., and
St. JOHN

MINCHIN, E. A., and THOMSON, J. D.

NORRIS, DOROTHY ...cooiiiiiiiiiiiiieiiee :

NORRIS, R. V.

PENFOLD, W. J...

PETRIE, G. F.

RIDEWOOD, W. G

ROWLAND, S.

ROWLAND, S.

ROWLAND S,

ROWLAND, S.

ROWLAND, S.

ROWLAND, S.

ROWLAND, S.

E xperimental Purpura. The Lancet, I., 1915.

R eport upon the post-mortem examination of Rats at |lpswich.

The Journal of Hygiene, Vol. X1V., 1914.

Tetanus: its Prevention and Treatment by means of Anti-tetanic

Serum. British Medical Journal, 11, 1914.

The Rat-trypanosome (Trypanosoma lewisi) in its relation to the
R at-flea (Ceratophyllus faseiatus). The Quarterly Journal of
Microscopical Science, Vol. 60, 1915.

A Note on the Bases of Gaswohk's Coal-tar, which are believed
TO BE THE PREDISPOSING CAUSE OF PITCH CANCER, WITH SPECIAL
REFERENCE TO THEIR ACTION ON LYMPHOCYTES, TOGETHER WITH A
Method for their Inactivation. Part l.—Auxetic Action.

The Biochemical Journal, Vol. VIII., 1914.

The Hydrolysis of Glycogen by Diastatic Enzymes. Part 111.—
Factors influencing the end point of the Hydrolysis. The
Biochemical Journal, Vol. VII1I., 1914.

On the Bacteriology of Four cases of Typhus Fever. Journal
of Hygiene, 1915. (In the press.)

See Bacot, A. W., Petrie, G. F., and Todd, R. E.

See Bacot, A. W. and Ridewood, W. G.

Further Experiments on Vaccination against a Body-strain of

Prague. The Journal of Hygiene (Plague Supplement 1V.), 1915.

Immunisation by Pseudotubercle. The Journal of Hygiene (Plague
Supplement 1V.), 1915.

Immunisation by Living Avirulent Cultures (Strong). The

Journal of Hygiene (Plague Supplement 1V.), 1915.

The Influence of Race on the E fficiency of the Antigen. The
Journal of Hygiene (Plague Supplement 1V.), 1915.

On the Failure to Vaccinate against a Virulent B ody-strain
even with an Antigen prepared as far as possible under body
conditions. TheJournal of Hygiene (Plague Supplement 1V.),
1915.

The Protective and Curative Value, against infection with a
SERUM RACE OF PLAGUE, OF THE SERUM OF A HORSE IMMUNISED
WITH NUOLEOPROTEIN EXTRACTED FROM A STRAIN OF PLAGUE
Bacilli propagated on Serum protein. The Journal of
Hygiene (Plague Supplement 1V.), 1915.

Ultra-violet Light as a Germicide in tiie preparation of Plague
Vaccine. The Journal of Hygiene {Plague Supplement IV.), 1915.



SCHMIDT, H, ... Studies on the E ffect exerted by Shaking on Serum. The
Journal of Hygiene, vol. x1Vv., 1914.

SCHM'DT, H. e Studies on the Inactivation of Complement by Shaking. The
Journal of Hygiene, vol. X1V ., 1914.

SCHMIDT, H. e, .. Studies on the Berkefeld-filtration of Complement. The
Journal of Hygiene, vol. X1V ., 1914.

THAYSEN, A Co e, .. Researches on the Inhibition produced by certain sera on the
Coagulating power of Rennet. The Bio-Gliemical Journal,
Vol. IX., 1915.

THOMSON, J. Do - See Minchin, E. A, and Thomson, J. D.

TODD, R, E..cooveeeeeeeeeee e See Bacot, A. W,, Petrie, G. F,, and Toad, R. E.

WOODCOCK, H. M

...................................... Studies on Avian Heaemoprotozoa. Ill.— Observations on the
D evelopment of Trypanosoma noctuce (of the Little Owl) in
Culex pipiens; with remarks on the Other Parasites
occurring. The Quarterly Journal of Microscopical Science,
Vol. 60, 1914.

WOODCOCK, H. M., ana LAPAGE, G. ... Observations on the Life-cycle of a New Flagellate, Helke-
simastix fcecicola, n.g., n.sp.. together with Remarks on the

Question of Syngamy in the Trypanosomes. Proceedings of the
Jtoyal Society, B, vol. 88, 1914.

ZILVA, S S.

The Rate of Inactivation by Heat of Peroxidase in Milk. The
Biochemical Journal, vol. vii1., 1914,

See also Harden, A, and Zilva, S. S.
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ANNUAL GENERAL MEETING

OF

The Liifter Institute of Preventive Medicine,
May 17th, 1916.

REPORT OF THE GOVERNING BODY.

The Governing Body have the honour to present their 22nd Annual Boport.

During the year 1915, the institute suffered very heavy losses by the death of Sir Henry B. Boscoo,
the Chairman of tho Governing Body, and of Mr. J. Guard Pattisson, the Honorary Treasurer.

Sir Henry Bo3eoe took an active part in the foundation of the Institute, first as Treasurer and
then as Chairman of the Governing Body, and had been intimately concerned with its welfare through-
out the whole of its history. Mr. Pattisson had been Treasurer since 1899, and had, especially of late
years, devoted much of his time to the interests of the Institute. They had worked steadily together
for the advancement of the Institute, with the satisfaction of seeing the completed building entirely
freed from debt in 1911.

Surgeon-General Sir David Bruce was elected Chairman of tho Governing Body, vice Sir Honry
E. Boscoe, and Lt.-Colonel G. W. Addison was appointed by Lord Ivoagh as his representative on
tho Governing Body vice Mr. J. Guard Pattisson, and was elected Hon. Treasurer.

Sir John Bose Bradford is still acting as Consulting Physician with tho Army in Franco.

The vacancy on the Council caused by the lamented death of Sir Henry Boscoe, has been filled
by the appointment of Professor Arthur Schuster, F.B.S., as the representative of tho Victoria
University of Manchester.

In pursuance of the policy adopted by the Governing Body in 1914, the Institute has continued
to devote its energies almost entirely to War work ot various kinds. In view of the importance of
retaining the services of the subsidiary staff, application was made to the Ministry of Munitions, as
a result of which badges for War work were issued to the majority of the workers, both at Chelsea
and at Elstree.

At Cholsea, in the Director’'s Department, Miss Chick with tho assistance of Miss Bhodos has
been largely occupied in the manufacture of agglutinating sera, for tho uso of the Army and Navy
Medical Services. The following sera have been issued to a total amount of over 10,000 phials, and
have boon largely used for diagnostic purposes with satisfactory resultsi—

B. typhosus, M. molitensis,

B. paratyphosus A, M.  parainolitensis,
B. paratyphosus B., B. enterit.,, Gartner,
B. dysenteriuo, Flexner, B.  suipestifer,

B. dysenteriae, Y., V. cholere,

B. dysenterie, Shiga, Haemolytic sera.

In addition to this a large number of cultures of meningococci received from various epidemics
in England and France, have been tested and despatched to Elstreo for the manufacture of anti-
meningococcic serum.

Another series of researches undertaken by this Department has boon diroctod to tho examination
of various foodstuffs for tho presence of vitamines in view of the occurrence of deficiency diseases
(beri-beri and scurvy) in some areas of tho War. Up to tho present time various dry, portable
foodstuffs have been oxamined with the view of ascertaining those most suited to the cure and pre-
vention of these diseases among the troops.



The research on anaerobic organisms isolated from cases of gas and other gangrene occurring
among wounded soldiers, undertaken by the Director in co-operation with Miss .Robertson, has been
completed by the latter, and a paper embodying the results has been published.

Miss Eobertson has now undertaken an investigation with the object of ascertaining whether
an organism isolated by Dr. Penfold from cases of typhus confers immunity against that disease.

The Bacteriological Department has again prepared a considerable quantity of typhoid, paratyphoid
and cholera vaccines for military purposes, and researches are now being carried out on the
disinfecting action of hypochlorites, by Dr. Schitze, and on the prophylactic use of Dysentery
Vaccines, by Dr. J. D. Thomson. Under the arrangement reported last year, two of the bacteriolo-
gical staff, Dr. Penfoldand Dr. Atkin, and Dr. J. D. Thomson, a voluntary worker in the Institute,
have beenseconded tothe King George Hospital to undertake the pathological and bacteriological
work. Dr. H. M. Woodcock, Assistant in the Protozoological Department, has been appointed Honorary
Protozoologist to the King George Hospital and is engaged in a research on the prophylaxis of
Amoebic Dysentery.

In the Entomological Department, Mr. Bacot, having returned from West Africa in October, 1915,
has been engaged in investigations on the bionomics of lice, with the special object of devising simple
means of sterilising clothing and preventing infection.

At Elstree, the energies of Dr. MacGonkey and Dr. Zilva, and since January, of Miss Homer,
have been largely taken up in providing antitoxins for the use of the Army and Navy.

As mentioned in last year’s report, cultures wore obtained of strains of meningococcus isolated
during the epidemic ofcerebral meningitis which occurred early in 1915, and also of strains isolated
from cases which haveoccurred still more recently. These cultures have been used for the immunisa-
tion of horses and the serum so obtained has been tested in recent cases with satisfactory results.
A largo amount of this serum has been supplied to the War Office. Large use is also being made
of the Institute’s anti-dysentery serum.

A new bottling room has been added to the Institute at Elstreo and is now ready for use. New
stables for 11 horses have also been built, and the total number of horses has been increased to 76.

The Governing Body are greatly indebted to the Hygienic Laboratory of the United States of
America, Public Health Department and to its Director, Dr. j. E. Anderson, for the generous manner in
which, after the outbreak of war, they placed at the disposal of the Institute supplies of standard
diphtheria antitoxin and standard tetanus toxin.

During the year ending March 31st, 1916, the following quantities of sera and vaccines have
been delivered to the Army, the Navy and the Australian Forces:—

Australian

War Office. Admiralty. Qovernme

Diphtheria antitoxin (Doses of 9,000 U.) 38,828 800 —

Tetanus antitoxin (Doses of 500 U) 176,300 8,836 400

Anti-dysentery serum (Doses of 20 c.c.)... 35,200 2,040 36

Anti-streptococcic serum (Doses of 10 c.c.) 2,000 450 —

Anti-memngococcic serum (Doses of 30 c.c.) 4,750 90 1,140

Anti-plague serum (Doses of 20 c.c.) 2,650 — —

Agglutinating sera (Phials of 1 c.c.) 10,206 210 —
Bacterial vaccines (c.c.), (Typhoid, Mixed

Typhoid and Paratyphoid, Cholera, &c.) 51,500 8,000 98,000

Large quantities of culture media have also been supplied to various Military and Red Cross Hospitals.

The proposed investigation into Swino Fever referred to in last year's report was ultimately
abandoned at the request of the Board of Agriculture.

As in the preceding year, the lecture room of the Institute has been placed at the disposal of
the R.A.M.C., who have regularly employed it for the instruction of their units, and laboratory
accommodation has also been provided for their practical classes.

During the year the Calf Lymph Laboratory has been removed from the temporary premises at
Bushey to Hayle, Cornwall, and Dr. Green has taken up his duties there. The removal of this
laboratory arose from the fact that the laboratories at Elstreo were required for other work. Suitable
promises have been acquired in Hayle for a period of five years and, so far, the arrangement is
working extremely well.

Throughout the year the Bio-chemical Staff of the National Committee for Medical Research has
occupied several laboratories in the Institute. Laboratory accommodation lias also been placed at the
disposal of the Ministry of Munitions for the carrying out of work connected with the supply of
Munitions of War.



A list of the scientific papers by members of the staff, published during the year, is appended.
It is necessarily much shorter than usual.

As in the previous year, many members of the staff have been engaged in special War work
either at the front or in military hospitals at home, and a list of these is given below.

Early in July, 1915, the Director was gazetted to the Australian Medical Service, and in August
proceoded to the East, where he has since been actively engaged as Pathologist to the Third Australian
General Hospital, first at Lemnos and then in Cairo. In December last Dr, Ledingham was appointed a
member of the Mediterranean Advisory Committee on Tropical Diseases with the rank of Lieut.-Colonel,
and left King Georgo Hospital to take up this post.

The following list gives the names of members of the staff and workers at the Institute who
have been employed elsewhere on military service:—

SCIENTIFIC STAFF.

Prof. C. J. Martin, Lt.-Colonel, Australian Medical Service, Egypt.

Dr. J. C. G. Ledingham, Lt.-Colonel, R.A.M.C., Advisory Committee on Tropical Disoases, Egypt.

Mr. S. Rowland, Major, R.A.M.C., France, at first in charge of Mobile Laboratory and now
investigating wound infection.

Dr. G. F. Petrie, Captain, R.A.M.C., Bacteriologist to No. 7 Stationary Hospital, Boulogne.

Dr. R. Robison, Captain, R A.M.C., Sanitary Work, Egypt.

Dr. J. A Arkwright, Captain, R.A.M.C., Pathologist to St. George’'s Hospital, Malta.

Mr. M. Greenwood, Captain, R.A.M.G., Sanitary Work.

Dr. P. Hartley, Lieutenant, R.A.M.C., Sanitary Work, France.

UlLi. Vv 0. J7 UuL»

Dr. E. E. Atkin,

Dr. J. D. Thomson,

Mr. J. W. Brown, Statistical Department, Munitions’ Ministry.

In charge of the Pathological and Bacteriological service of the King
George Military Hospital, Waterloo.

SCHOLARS AND VOLUNTARY WORKERS.

Dr. M. Coplans, Captain, R.A.M.C., in charge Mobile Hygiene Laboratory, France.

Dr. P. Bedson, Lieutenant, Northumberland Fusiliers, wounded at Suvla and invalided homo,
since transferred to R.A.M.C.

Dr. E. A Cooper, Captain, R.A.M.O., Sanitary Work, France, invalided home.

Mr. E. Grey, Lieutenant, Royal Fusiliers, wounded at Suvla and invalided home.

Mr. E. C. llort, Physician, Military Fever Hospital, Addington, Surrey.

Dr. C. de Wesselow, Captain, R.A.M.C., Franco.

Dr. W. W. Ingram, Captain, R.A.M.C., wounded and invalided home, now
Pathologist, Hampstead District Military Hospitals.

Du. J. O. W. Barratt, Captain, R.A.M.C., Sanitary Work, at first in Egypt and now in France.

Dr. Eisie J. Dalyell, Bacteriologist to the Typhus Colony in Serbia, then to the Addington
Park War Hospital, Surrey.

Dr. R. St. John Brooks, Pathologist, County of London War Hospital, Epsom.

Mrs. Frances Wood, Board of Trade.

SUBORDINATE STAFF.

T. Ayling Private, 10th Middlesex, India.

J. Ayling Private, 10th Middlesex, Gallipoli and Egypt.
D. Bevis Private, Yeomanry, France.

H. Blunden ... Coast Defence.

It. Bird Private, 13th City of London, France.

S. Cummins Apprentice, Royal Navy.

1. Drew Stoker, 11.M.S. Crescent.

H. M. Green... Sergeant, 10th Middlesex, India.

H. Green Private, Motor Transport, London.

T. Horwood ... Private, Motoi Transport, London.

V. L. Pickering Private, Army Service Corps, London.

A. Morgan Coast Defence.

D. Quaife L.-Cpl., R.A.M.C., France.

W. Ward Private, Bedfordshire Regiment.

F. Williamson Sergeant, R.A.M.C., 1st General Hospital.

The Governing Body are highly gratified that so many of tho staff havo boon utilised in this
way. They consider that those who aro temporarily employed olsewhere are doing good and patriotic
service, while they aro also gaining experience which cannot fail to bo of value, hereafter, in dealing
with the problems of Preventive Medicine.



CHANGES IN STAFF.

In May, during the temporary absence of the Director, Dr. Harden was appointed as Deputy
Director, and was confirmed in this position when Dr. Martin was gazetted to the Australian Army
Medical Corps, in July.

Miss Fletcher was appointed in June to act as Secretary to the Governing Body until further
notice, vice Mr. Greenwood.

Dr. J. Henderson Smith, who returned to the Institute in May, 1915, after an absence of some
months on sick leave, has unfortunately again been compelled to give up his work owing to illness.
Under these circumstances the Governing Body decided with regret to accept his offer of resignation
as from March 31st, 1916.

In April, 1916, Dr. W. J. Penfold resigned his position on his appointment as Officer in control
of the Federal Serum Institute, Melbourne, Australia.

In June, 1915, Miss Rhodes was appointed a whole time Assistant in the Director's Department,
and in April, 1916, Miss Hume was appointed a temporary Assistant in the same Department.

Miss Homer was appointed temporary Assistant at Elstree, and took up her duties on January 1st,
1916; in January, 1916, also Dr. Elsie Dalyell was appointed temporary Assistant in the Bacteriological
Department, a position which she resigned in April on her appointment as Bacteriologist to the
Women'’s Hospital in France.

In October, 1915, Mr. Bacot returned to the Institute, having successfully accomplished his
work in Sierra Leone for the Yellow Fever Commission.

Dr. Emma Buckley was appointed to the Jenner Scholarship in August, with a special proviso
that she should be liable to help in the routine and special service obligations of the Institute.

The Governing Body regret to have to record the death of Professor E. A. Minchin, F.R.S.,
who occupied the Chair of Protozoology in the University of Loudon, and was an honorary member
of the Staff. His valuable collection of pamphlets and books was purchased by the Institute and has
been added to the Library, and in addition to this a collection of apparatus was also taken over. Dr.
H. M. Woodcock has been temporarily appointed by the University as Acting Head of the Department.

Research workers in the laboratories other than members of the Staff have included:—

Mrs. MacLean, Miss Hume, Miss Buckley.

Messrs. Cropper, Hort, Ross and Drs. Barratt (Beit Fellow), Brooks, Cordova, Kakehi,
Tsurumi, Maik, Thaysen, Seligmann, Watabiki, Matsui, Thomson, St. John Brooks.

Captain Corfield.
ACCOUNTS AND BALANCE SHEET.

The Accounts and Balance Sheet for the year ending 31st December, 1915, are attached, and it
will bo seon that the financial position of the Institute continues to bo thoroughly satisfactory.
The selling prices of many of the Institute’'s preparations wore increased on January 1st, 1915, to
meet tho higher cost of production duo to War conditions, but the stocks of sera, vaccines, &c.
have again been valued on a low basis, with a liberal allowance for supplies in hand which may
not be required after tho War.

The Reserve for Contingencies has boon substantially increased, out of tho surplus income of the
year, and the Governing Body have, as in 1914, made a special contribution from the surplus to
the Pension Fund.

The Governing Body desire, in conclusion, to thank the Deputy Director and every member of
the Staff remaining at home for the way in which thoy have successfully met the various difficulties
arising out of tho War. This has involved a considerable degree of self-sacrifice on the part of tho
workers at the Institute and the Governing -Body heartily appreciate the devotion whioh they have
shown.

DAVID BRUCE,

Chairman.



Dr.

TO Chedxtobs
To Pension Fund—
Lord Lister’'s Bequost

Interest, Dividends and Annual Contributions
from Income Accounts to 31st Dec., 1911

Intorest and Dividends on the Investments,
and Annual Contribution from Income
Account, 1915

Special Contribution to the Fund from the

Institute’s Surplus, 1915, viz,, £1000
War Loan 4J% Stock, costing...

To Contingency Fund to December 31st, 1915
To Sinking Fund to December 31st, 1915
To Capital Fund to Deoember 31st, 1915—

Balance of Income and Expenditure to 3lst
December, 1914...

Che

Cister Institute

BALANCE SHEET

£ s d £

17,200 15 O

3,974 16 10
21,175

1762 5 3

57,471

Donations, &o., received to date from the following—

Dr. Ludwig Mond (1893)

Tho Berridgo Trustees (1893/98) ...

The Grocers’ Company (1894)

Lord Iveagh (1900)

Other Donations (1891-1907)

Jenner Memorial Fund (1899)
Add

Balances of Income and Expenditure
Accounts, 1915, Chelsea Gardens

Elstree

Less
Appropriated as undor :—

Special Contribution to the Pension Fund
as above

Contingency Fund

DAVID BRUCE, Chairman.

G. W. ADDISON, Hon. Treasurer.

We have audited tho abovo Balanco Shoot.

2,000
46,379
10,000

250,000
20,120
5,768

3456 11 9
7,130 14 8

94 13 11
7,256 10 3

s. d. £ s. d. £ s. d.
2,112 5 9

11 10

19 2
23902 11 O
8,201 16 11
5569 17 5

07

00

10 1

00

00

8 3

on

391,738 19 10

2,366 2 3
394,105 2 1

£433,891 13 2

REPORT OF THE AUDITORS

We havo obtainod all tho information and explanations wo havo required,

of the state of tho Institute’s affairs, according to tho boat of our information and tho explanations given to us and as shown

London, 29th March, 1916.



of Preuentioe Medicine. f
31st DECEMBER, 1915. Cr.

By Cash— £ s. d £ s d
At Bankers . . . . . . - 2363 8 1
In hand 52 010
2415 8 11
BV Investments (at cost)—
£5,000 Great Northern Railway 3 per oont. Debenture Stock 4570 1 O
£5,000 Lancashire & Yorkshire Railway 3 per cent. Consolidated Preference Stock 4520 3 6
£4,900 London &Northwestern Railway 4 per cent.Consolidated Preference Stock 5940 5 0
£5,000 Great Gontral and Midland Railway Joint Committee 3£ per cent.
Guaranteed Stock 5123 19 3
£2,900 New South Wales 3i per cent. Stock, 1918 2897 16 0
£1,000 Capo of Good Hopo 3; per cent. Stock 1,000 0 O
£1,505 7s. 3d. Now South Wales 4 per cent. Stock,1942-62 1,500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 49 11 0
26,052 5 9
By Investments, Loud lveagii’'s Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1915 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1949 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1919 24484 7 6
£25,000 New South Wales Government 3 per cont. Inscribed Stock, 1935.. 24937 10 0
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 24860 5 0
£25,000 Capo of Good Hope 3 per cent. Inscribed Stock, 1933-1943 23850 0 O
£25,000 London and South-Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32,000 0 O
£25,000 Great Northern Railway 3 per cont. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway per cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 East Indian Railway 3 per cent. Now Debenture Stock .. 25500 0 O
250,000 0 O
By Investments, Jenner Memorial Pond (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B ” 2,756 10 0
£2,660 South Eastern Railway 3 per cont. Preforonce Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 271 511
5768 0 11
By Investment Contingency Pond (at cost)—
£8,200 War Loan, 4™ per cent. Stock, 1925-1915 .. . . . 8,163 13 3
By Investments, Pension Pond (at cost)—
100 Shares (D50) Morris and Essex Railway 1,760 0 O
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowed
Capital 5 per cent. Preference Debentures 936 0 O
£1,875 Port of London 4 per cont. B. Stock 1,800 0 O
£500 Royal Medical, &e., Society of London Debonturos .. 30 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 New York Central and Hudson River Bonds 640 0 O
£3,000 Crompton & Co. First Mortgage, 5J per cent. Debentures .. 1680 0 O
£2,000 China Navigation Company Stock.. . 2000 0 O
£800 Ontario and Quebec Railway 5 per cent. Debonturos. 984 0 0
Vincent House Mortgage 4425 0 0
£661 Madras and South Mahratta Railway 4 per cent. Debentures 656 19 7
£500 Canada 4 per cent. Stock .. 492 11 0
£700 Western Australia 4 per cent. Stock 1942-1962 698 7 0
£600 Union of South Africa 4 per cent. Stock 1943-1963.. 54 2 0
£1,200 Great Northern Railway 3 per cent. Debentures .. 891 2 9
£3,700 War Loan, 4J per cent. Stock, 1925-1945 3639 11 O
Cash Balance 218 1 0
23902 11 O
By Investment, Sinking Fund (at cost)—
£4,200 4J per cent. War Loan, 1925-1945 . 4199 2 5
(The above Investments, at the market value, 31st December, 1915 showadepreuatlon of apprommately £75,000.)
By Debtors 11,583 11 7
By Stock of Tuberculin, Mallein, Bacterial Vaccines, &c. 320 7 6
By Furniture, Fittings, Scientific Apparatus and Books—
As per account, 31st December, 1908 . . . 2,746 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account, 31st Docomber, 1910, including purohaso of froehold site, £6,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea 169 6 8
By Lease of “ The Studios,” Chelsea, as per last account .. .. .. 2,499 8 9
Less amount written of! .. .. .. .. ). .. . 65 2 0
2434 6 9
By Queensberry Lodge Farm, Elstree—
Purchase of freehold land and buildings and Expendlture on new bmldmgs
as per account, 31st Decombor, 1912.. . . . . 20,455 10 O
Stock of Animals and Forage 1,025 17 1
Stook of Anti-Toxins, Bottles, &o. 2919 0 6
Stablo Utensils, Farm Implements and Sheds, as per account, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per aocount, 31st Decombor, 1903 466 1 3
Furniture, as per acoount, 31st Decembor, 1903 .. . . 215 8 0
4,764 8 2
* Nothing has been charged (or depreciation of Furniture, &o. sinoe now purchases to a groater amount
than the estimated depreciation (107J made during the year have beon written oil. £433,801 13 2

TO THE MEMBERS.

In our opinion, such Balanco Sheet is full and fair, and properly drawn up so as to oxhibit a true and correct viow
by tho books of tho Institute.

COOPER BROTHERS & CO.,

Chartered Accountants. IAudltors.



Che Cister Institute t

Dr, Gardens Department,—income and expendi
INCOME. £ s d
To Interest and Dividends on General Investments 8,998 17 O
To Interest and Dividends on Pension Fund Investments... 1,062 5 3
To Interest and Dividends on Sinking Fund Investments... 231 2 0
To Investigation, Diagnosis and Analysis Fees, &c. 3G59 O 2
To Salos of Tuboreulin, Malloin, Bacterial Vacoines, &c. ... £451G 5 5
Add Stock of Tuberculin, Mallein, Baotorial Vaccines, &c.,
31st Deoomber, 1915 320 7 G
. . . . 4,836 12 11
Deduct Stock Tuboroulin, Malloin, Baotorial Vaooines, &c,,
31st December, 1914 208 2 11
4538 10 0O
To Rent of Rooms 742 4 3
£19,231 18 8
Dr. ngtree Department.—income and expenditure
INCOME. £ s. d £ s. d
To Sale of Antitoxins, &c. 19,290 8 11
Add Stook, 31st Docombor, 1915 2478 10 O
21,708 18 11
Deduct Stook, 31st Docombor, 1914 5,306 12 4
1G4G2 6 7

£16462 G 7



f Preocntiue jMedicine-

URE ACCOUNT for the Year ending 3lst December, 191C.

EXPENDITURE.

By Rent, Ratos, Taxes and Insurance

By Salaries and Wages of Staff ...

By Stationery, Printing, Postage and Advertising ...

By Printing of Collected Papers

By Office Exponses and Sundries ...

By Travelling Expenses

By Law OhargeB...

By Auditors’ Fee

By Gas and Water

By Electric Light and Power

By Fuel...

By Director’'s Laboratory Expenses, including General Apparatus

By Bacteriological Laboratory Expenses, including Apparatus

By Water and Bio-chemical Laboratory Expenses, including Apparatus

By Furniture

By Culture Media

By Animals .

By Animal House Exponses

By Repairs and Alterations to Buildings, including Workshop Exponses and Tools

By Library Expenses

By General Stores

By Protozoological Expenses, including Apparatus ...

By Bad Debts

By Annual Contribution to tho Pension Fund £700 and Interest on Pension Fund Investments

By Depreciation of the Lease of “ The Studios,” Chelsea

By Sinking Fund (3% per annum on £61,916 3s. Id., Cost of Buildings and Intorost on
Sinking Fund Investments)

By Loss on Sale and Conversion of Investments representing various Funds

By Balance, boing Excess of Income over Expenditure, Transferred to Balance Sheet-

ACCOUNT for the Year ending 3lst December, 191

EXPENDITURE,
JJy Kent, Rates, Taxes and Insurance
By Salaries and W A g @S ..ottt e

By Animals-stock 31st Deoember, 1914 .......cccooiiiiiiiiiiiiiiiie e 872 6 4
Purchased during the year onding 31st Docember, 1915 ... 262 1 2
1134 7 6
Deduct Sales during tho year onding 31st Docombor, 1915 15 2 6
Stook, 31st December, 1915  .............. 986 6 4
1,001 8 10

By Forage

By Stable and other Expenses

By Farm Expenses, including Furniture and Implements
By Gas, Wator and Fuel.................

By Postages and Telegrams .
By Laboratory Expenses, inoluding Cost of Bottlos, Ohomicals and Apparatus

By Travelling Expensos

By Farm General Stores...

By Farm Office Expensos and Printing

By Repairs and Alterations

By Sinking Fund (3% per annum on £17 221 0Os. Od Estlmated Cost of Bundlngs)

By Balanco, boing Excess of Inoomo over Expenditure, Transferred to Balance Shoot—

999
7,410
295

208
539
377
557
93
111
42

9
1,762
65

555
974

15,775
3,456

£19,231

132
1,998
14

24
239
28
2,725
20

41

43
798
86

9,331
7,130

£16,462
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR.

ARKWRIGHT, J. A. ... ... Grouping of the Strains of Meningococcus isolated during the
E pidemic of Cerebro-spinal Meningitis in 1915. British Medical
Journal, Vol. I1., 1915.

BACOT, A. W. ... The Temperature Necessary for the Destruction of Lice and
their Eggs. British Medical Journal, Vol. I., 1916.

BARRATT, J. 0. WAKELIN ... Thrombin and Calcium Chloride in Relation to Coagulation.

The Biochemical Journal, Vol. IX., 1915.

CHICK, HARRIETTE ... ... The Preparation and Use of Certain Agglutinating Sera. The
Lancet, 1916.

EWART, R. J. ... The Influence of the Age of the Parent at the birth of
Offspring on the age at which they are attacked by some of
the Zymotic diseases, with special reference to the Epi-
demiology of Scarlet Fever. The Journal of Hygiene,
Vol. XV., 1916.

GREENWOOD, M. (junr.) and The Statistics of Anti-typhoid and Anti-cholera |noculations,
YULE, G. UDNY and the Interpretation of such Statistics in general. The
Proceedings of the Boyal Society of Medicine, Vol. VIII., 1915.

HARDEN, A., and NORRIS, R. V. ... Tun Reducing Enzymes of Dried Yeast (Lebedeff) and of Rabbit
Muscle. The Biochemical Journal, Vol. IX., 1915.

HARDEN, A., and ZILVA, S. S. ... The Reducing E nzyme of Bacillus coli communis. The Biochemical
Journal, Vol. IX., 1915.

HARTLEY, P ... The Free Amino Nitrogen of the Different Proteins of Ox and
Horse Serum. The Biochemical Journal, Vol. 1X., 1915.

JONA. J. L ... A contribution to the Experimental Study of Fever. The
Journal of Hygiene. Vol. XV., 1916.



KAKEHI, S A Comparison of various strains of the Bacillus pseudo-tuber-
culosis rodentium (Pfeiffer), with special reference to
certain variation phenomena. Journal of Pathology and Bac-
teriology, Vol. XX., 1916.

LEDINGHAM, J. C. G,, and Serological Tests in Dysentery Convalescents. British Medical
PENFOLD, W. J. Journal, Vol. 1., 1916.

LEDINGHAM, J. C. G.,, PENFOLD, W. J.,, Recent Bacteriological Experiments with Typhoidal Disease

and WOODCOCK, H. M. and Dysentery. British Medical Journal, Vol. Il., 1915.
MACCONKEY, A. T The Prophylaxis of Tetanus: a Summary. British Medical Journal,
Vol. I1., 1915.

MACCONKEY, A. T, A Plea for the Collective Study of Tetanus. Journal B.AM.C.,

Vol. XXVI., 1916.

MACCONKEY, A. T., and ZILVA, S. S. ... lodine in Tetanus. British Medical Journal, Vol. I., 1916.

MARTIN, C. J. s M emorandum on the prevalence of different forms of Dysentery
at Mudros West, with suggestions for their therapeutic

treatment. (Privately printed.)

MINCHIN, E. Ao Some details in the Anatomy of the Rat-flea (Ceratophyllus
fasciatus Bose.). Journal of the Quekett Microscopical Club,
Vol. X11., 1915.

minchin, €. @. Address to the Zoological Section: The Evolution of the Cell.
Proceedings of the British Association for the Advancement of
Science, 1915.

NORRIS, R. Y. See Harden, A., and Norris, R. V.

PENFOLD. W. J. Two Cases of Dysentery in Children due to B. dysenterice of

Flexner Type. British Medical Journal, Vol. Il., 1915.

See also L edingham, J. C. G. and Penfold, W. J.; Ledingham, J. C. G,,
Penfold, W. J., and W oodcook, H. M.; and W oodcock, H. M.
and Penfold, W. J.

ROBERTSON, MURIEL

Notes upon certain Anaerobes isolated from W ounds. Journal

of Pathology and Bacteriology, Vol. XX., 1916.

SCHUTZE, H. e lodine and Sodium Hypochlorite as Wound Disinfectants.
British Medical Journal, Vol. I1., 1915.
SMITH, J. HENDERSON ... Tun ldentification of the Pathogenic Members of the Typhoid-

Colon Group of Bacilli. British Medical Journal, Vol. IL, 1915.



THOMSON, J. D.

WOODCOCK, H. M.

WOODCOCK, H. M., and PENFOLD, W. J.

YULE, G. UDNY

ZILVA, S. S.

Attempts to produce a Safe and E ffective Bacillus dyscnteriac
(Shiga) Vaccine for Prophylactic Purposes. British Medical
Journal, Vol. 1., 1916.

Observations on Coprozoic Flagellates, together with a
suggestion as to the significance of the Kineto-nuclbus

in the Binucleata. Phil. Trans, of Boy. Soc. B., 1916.

Further Notes on Protozoa in Infections occurring at the King

George Hospital. British Medical Journal, Vol. 1., 1916.

See also L edingham, J. C. G., Penfold, W. J., and W ocodcock, H. M.

See Greenwood, M. (junr.), and Yule, G. Udny.

See Harden, A., and Zilva, S. S.; and MacConkey, A. T.,and Zilva, S. S.
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ANNUAL GENERAL MEETING

OF

The Lifter Institute of Preventive Medicine,

May 16th, 1917.

REPORT OF THE GOVERNING BODY.

The Governing Body have the honour to present their 23rd Annual Report.

During tho year 1916, Surgeon-General Sir David Bruce has acted as Chairman of the Governing
Body. At their Annual Meeting the Members of the Institute elected as their representatives on tho
Governing Body Major F. W. Andrewes vice the late Sir Henry E. Roscoe, and Sir E. Ray Lankester vice
Sir W. Osier.

Colonel Sir John Rose Bradford throughout tho year has been absent, acting as Consulting Physician
with the Army in France, and since November, 1916, Major E. H. Starling has also been absent in Salonika.

In pursuance of the policy adopted by tho Governing Body in 1914, the energies of the Institute
have been almost entirely devoted to routine War work and to investigations bearing on problems arising
out of the War.

Preparation of Vaccines and Sera.

The preparation and distribution of sera and vaccines has been continued on the lines pursued during
the previous year. At Chelsea, in the Director's Department, Miss Chick, assisted by Miss Rhodes, and
for a short period by Miss Dalyell, has continued the preparation of agglutinating, haemolytic and anti-
human precipitin sera, and the examination of cultures derived from cerebrospinal meningitis and various
intestinal infections in different parts of the War area.

In the Bacteriological Department Dr. Schitze and Mrs. Barratt have been engaged on the prepara-
tion of typhoid, paratyphoid, cholera, melitensis and plague vaccines for military purposes. At Elstree,
the production of sera has continued throughout the year under the direction of Dr. MacConkey, assisted
by Miss Homer and, until November, by Dr. Zilva, and the quantities of various sera shown below havo
been supplied to tho Military and Naval Authorities during the year ending March 31st, 1917. All tho
diphtheria and tetanus antitoxins issued during this year have been refined.

Australian
War Office. Admiralty. Imp. Force.
Diphtheria antitoxin (Doses of 2,000 U.)............... 20,900 1,524
Tetanus antitoxin (Doses of 1,500 U.) ............... 83,400 252 A 30
Anti-dysentery serum (Doses of 20 C.C.) .c...cooueee. 74,200 192 —
Anti-streptococcic serum (Doses of 10 c.c.) — 608 —
Anti-meningococcic serum (Doses of 30 c.c.) 5,350 60 200
Normal horse serum (Doses of 10 c.c.) 388 70 —
Agglutinating sera (Phials of 1c.c.) ..o 4,663 82 70
Bacterial vaccines (cc.), (Mixed Typhoid and
Paratyphoid, Cholera, etc.) ......cccccceviiiinnenn. 2,000 4,270 ... 35,360

Large quantities of culture media havo also been supplied to various Military and Red Cross Hospitals.



At the requost of tho War Ofliee two kinds of univalont anti-meningococcus serum were prepared from
strains supplied for that purpose, and those have been found to be efficacious for curative purposes.

A feature of this year has been the regular monthly supply of anti-dysentery serum to the War Office.
Satisfactory accounts of the usefulness of this serum have been received from Col. Sir John Rose Bradford
from France.

Research.

In addition to the production of sera and vaccines, a considerable amount of scientific research lias
been carried on in the various departments on subjects directly arising from the War. In the Director’s
Department Miss Chick, assisted by Misses Delf, Hume, Lodge, Skelton and Tozer, has carried on an
elaborate series of investigations into the distribution in a large number of food materials of the accessory
substances which prevent beri-beri and scurvy, with special reference to the suitability of these foodstuffs for
incorporation in the rations of the troops. Many reports on these subjects have been issued to the War
Office, two papers have been communicated to the Royal Society on the subject by Miss Chick and Miss
Hume, and it has been found possible to give advice to many enquirers on these important subjects.

The Biochemical Department has also taken a share in similar experiments dealing with the best way

of drying foodstuffs, the presence of accessory factors in beer, and the chemical nature of these elusive
substances.

Miss Robertson completed her experiments on the relation of the coccus isolated by Dr. Penfold to
Typhus fever, and came to the conclusion that this organism was unable to confer immunity against
Typhus. An investigation was also made on the influence upon the resistance of guinea-pigs to
infection by B. perfringens of previous vaccination with heated or attenuated cultures of this organism.
Miss Robertson’s main energies have, however, been devoted to an investigation carried out in connection
with tho Tetanus Committee of the War Office, which is referred to below.

In the Bacteriological Department, Dr. Schiitze has collaborated with Dr. Thomson in the continua-
tion of the experiments undertaken by the latter on the prophylactic use of dysentery vaccines, and has
also worked on the reliability of the agglutinin absorption test in the diagnosis of B. typhosus. Mrs.
Barratt has also commenced some work on the members of the Suipestifer group.

In the Entomological Department, Mr. Bacot has been largely employed in testing insecticides for
use at the Front, and has published several Notes on this subject as well as providing the War Office with
a series of Reports. In recognition of the service which he has rendered in this way he has been
requested by the War Office to accept the position of Honorary Adviser on Entomological questions.
Another enquiry of great economic importance at the moment has been commenced into the possibility of

utilising the larvae and puparia of house flies instead of grain as food lor poultry, and encouraging
preliminary results have been obtained.

At Elstree, Dr. MacConkey has carried out a number of researches on bohalf of tho Tetanus Committee
ot the War Office, and Miss Homer has continued her work on tho concentration of anti-toxic sera, and
has published several valuable papers on the subject.

Committee on Tetanus.

Duiing the year a Committee for the study of Tetanus was formed by tho War Office under tho
Chairmanship of Sir David Bruce. Tho Institute has made a grant of £500 to this Committee, and has
also placed at its disposal a research room. The main object of the Committee is to study the occurrence
and treatment of Tetanus arising from wounds, and experimental work is being carried on with this
object on behalf of the Committee in various laboratories. At the University of London Dr. Golla, with
the aid of several collaborators, has made experiments on the best modo of administration of Tetanus
antitoxin, the chemical nature of the toxin and the effect on it of various reagents, the mode of distribution
of the toxin in the nervous system, the electrical response of the nerves of infected animals, the treatment
of infected wounds with antiseptics and various other aspects of the subject.

Professor Sherrington at Oxford is making a very detailed investigation into the relative value of

different modes of injection of the antitetanic serum in arresting Tetanus, the experimental animals
employed being monkeys.

A considerable amount of experimental work has also been dono for the Committee at the Institute.
At Elstree, Dr. MacConkey and Miss Homer have worked on the duration of the passive immunity
conferred by a prophylactic dose of antitetanic serum. At Chelsea, Miss Robertson has made an
extended and laborious investigation into the presence of B. tetani in wounds, both of cases showing and
not showing clinical symptoms of Tetanus. A large number of these cases have shown the presence of an
organism of the morphological characteristics of B. tetani. Many of those organisms, however, did not
produce tho specific toxin, and Miss Robertson is now engaged in collaboration with Lieutenant Tulloch
in a detailed investigation of the naturo of these organisms and their relation to B. tetani.



Throughout the year the Biochemical Staff of the National Committee for Medical Research has
occupied several laboratories in the Institute. Laboratory accommodation has also been placed at the
disposal of the Ministry of Munitions for a portion of the year, the Canadian Army Medical Corps, the
Australian Army Medical Corps and the Tetanus Committee.

A list of the scientific papers by members of the staff and by members of the Tetanus Committeo of
the War Office published during the year, is appended.

As in the previous year, many members of the staff have been engaged in special War Work either at
the Front or in Military Hospitals at home, and a list of these and of workers at the Institute who have
been employed elsewhere on Military service is given below.

SCIENTIFIC STAFF.

Prof. C. J. Martin, Lt.-Colonel, Australian Army Medical Corps, France.

Dr. J. C. G. Ledingham, Lt.-Colonel, R.A.M.C., Advisory Committee on Tropical Diseasos,
Mesopotamia.

Dr.G. F. Petrie, Captain, R.A.M.C., Bacteriologist to No. 7 Stationary Hospital, Boulogne.

D r. R. Rodison, Captain, R A.M.C. (T.), Sanitary Work, Egypt, now invalided home.

Dr.J. A Arkwright, Major, R.A.M.C., Pathologist to St. George’s Hospital, Malta.

Mr. M. Greenwood, Capt.,, R.A.M.C. (T), Sanitary Work, and Health of Munition Workers’ Committee.

Dr. P. Hartiey, Captain, R A.M.C. (T.), Sanitary Work, France.

Dr. E. E. Atkin, | In charge of the Pathological and Bacteriological service to the King

Dr.J. D. Thomson,) George Military Hospital, Waterloo.

Mr.J. W. B rown, Statistical Department, Munitions’ Ministry.

Dr. H. M. W oodcock, Protoxoologist to Advisory Committee on Tropical Diseases, Egypt.

SCHOLARS AND VOLUNTARY WORKERS.

Dr. M. Coplans, D.S.0., Captain, R.A.M.C., A.D.M.S. Sanitary, France.

Dr. P. Bedson, Lieutenant, Northumberland Fusiliers, wounded at Suvla and invalided borne,
since transferred to R.A.M.C.

Dr. 13 A Cooper, Captain, R.A.M C. (T.), Sanitary work, France, invalided home.

Mr. E. Grey, Lieutenant, Royal Fusiliers, wounded at Suvla, and invalided out.

Mr. E. C. Hort, Physician, Addington Park War Hospital, Surrey.

Mr. A. L. de Wesselow, Captain, R.A.M.C., France.

Mr. W. W. Ingram, M.C., Captain, R.A.M.C., wounded and invalided homo, now Pathologist,
Hampstead District Military Hospitals.

Dr.J. O. W. Barratt, Captain, R.A.M.C. (T.), Sanitary Work, at first in Egypt and now in Franco.

Dr. Eisie J. Dalyel1, Bacteriologist to the Women’s Hospital, France, and now in Malta.

Dr. R. St.John Brooks, Pathologist, County of London War Hospital, Epsom.

Mrs. Frances Wood, Ministry of Munitions.

SUBORDINATE STAFF.

T. Ayling Private, 10th Middlesex, India.

J. Ayling Private, 10tb Middlesex, Gallipoli and Egypt.
D. Bevis Private, Yeomanry, France.

R. Bird Private, 13th City of London, Franco.
S. Cummins Apprentice, Royal Navy.

H. Drew Stoker, H.M.S. Crescent.

H. M. Green ... Sergeant, 10th Middlesex, India.

E. Green, Private, A.S.C., France.

T. Horwood ... Private, Motor Transport, London.
V. L. Pickering Private, Army Service Corps, Franco.
D. Quaife L.-Cpl., R.A.M.C., Salonika.

W. W ard Private, Bedfordshire Regiment.

F. Williamson Sergeant, R.A.M.C., 1st General Hospital,
It is gratifying to know that during the year Captain Coplans has receivod the D.S.O., and

Lt.-Colonel Martin, Captain Robison and Captain de Wessolow have been mentioned in despatches.
CHANGES IN STAFF.

The Governing Body regret to have to record the death, while on Service in Franco, of Major Sydney
D. Rowland, R.A.M.C., who had been a member of the Staff since 1898.

During tho year, the Misses Delf, Lodge, Skelton and Tozer have boon appointod temporary assis-
tants in tho Director’'s Department to assist in tho researches on scurvy and beri-beri.



Dr. Emma Buckley resigned her Jenner Scholarship in August on her return to Australia.

Research workers in the laboratories other than members of the Staff have included: Mrs. Barratt,
Dr. Emma Buckley, Dr. Elsie J. Dalyell, Miss Field, Miss Hempl, Captain Bell, Mr. Hort, and Drs.
Cordova, Goadby, Thaysen and Tsurumi.

ACCOUNTS AND BALANCE SHEET.

The Accounts and Balance Sheet for the year ending 31st December, 1916, are attached, and show a
considerable excess of income over expenditure due to the fact that the War Office requirements for the
supply of sera, etc., have been on a greatly increased scale, while the ordinary activities of the Institute
are necessarily, to a large extent, suspended. The stocks in hand at the end of the year, many of which
will become almost useless when the War is at an end, are valued on the same low basis as in the
previous year.

The Governing Body have again made a special contribution of £1,000 to the Pension Fund, out of
the surplus income of the year.

In accordance with the Government request, the following securities have been deposited with the
Treasury:
£800 5% Perpetual Debentures, Grand Trunk Railway.
£800 5% Debentures, Ontario and Quebec Railway.
£500 4% Canada Stock.

The following securities were sold, and the proceeds re-invested in 5% Exchequer Bonds;
100 Shares ($50) Morris & Essex Railway.
£800 New York Central & Hudson River Bonds.

In conclusion, the Governing Body have pleasure in recording their appreciation of the manner in
which the whole of the Staff have exerted themselves to meet the large demands for sera, etc., made by
tho Military Authorities, and to carry on the research and experimental work necessary for any develop-
ment of preventive medicine, whether for War or Peaco time use.

DAVID BRUCE,

Chairman.
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Dr. BALANCE SHEET

£ s d
To Creditors
To Pension Fund—
Lord Lister's Bequest ... .. 17,200 15 O
Interest, Dividends and Contributions from
Income Accounts to 31stDee., 1915 .. 0,701 16 O
Special Contribution to the Fund from the
Institute’s Surplus, 1910, viz., £1,000
0% Exchequer Bond, costing .. 1,000 0 O

Interest and Dividends on the Investments,
and Annual Contribution from Income
Account, 1916

To Contingency Fund to December 31st, 1916
To Sinking Fund to Deoember 31st, 1916
To Capital Fund to December 31st, 1916—

Balance of Income and Expenditure to 31st
December, 12%15...

Donations, &c., received to date from tho following—
Dr. Ludwig Mond (1898)
Tho Berridge Trustees (1893/98)...
The Grocors’ Company (1894)
Lord lveagh (1900)
Other Donations (1891-1907)

Jenner Memorial Fund (1899)
Add

Balance of Income and Expenditure Account, 1916
Less

Special Contribution to the Pension Fund,
as above

DAVID BRUCE, Chairman.

G. W. ADDISON, Hon. Treasurer.

We have audited the above Balanco Shoet. We have obtainod all

London, 1st May, 1917.

59,837

2,003
46,379
10,000

250,000
20,120
5,768

18,365

1,000

d £ s d £ s d
4205 1 7
10
1 8
26,985 2 8
8,201 16 11
6,144 12 11
210
00
10 1
00
00
8 3
o1
394105 2 1
2 5
00
17,365 12 5
411,470 14 G
£456,007 8 7

REPORT OF THE AUDITORS

tho information and explanations we have required,
of the stato of the Institute’s affairs, according to the best of our information and tho explanations given to us and as shown



of ymunithn' pteMciue.
31st DECEMBER, 1916. Cr.

By Cash— £ s. d. X
At Bankers 2874 u n
In band 18 0 4
2892 12 3
By Investments (at cost)—
£5,000 Groat Northern Railway 3 per cent. Debenture Stock 4570 1i O
£3,000 Lancashire & Yorkshire Railway 3 per cent. Consolidated Preference Stock 4520 3 6
£4,900 London &Northwestern Railway 4 per cent. Consolidated Preference Stock 5940 5 0
£5,000 Great Central and Midland Railway Joint Committee 3i per cent.
Guaranteed Stook 5123 19 3
£2,900 New South Wales 3i per cent. Stock, 1918 2897 16 0
£1,000 Cape of Good Hope 3] per cent. Stock 1000 0 O
£1,503 7s. 3d. New South Wales 4 por cent. Stock, 1942-62 1,500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 499 11 O
£3,000 6 per cent. Exchequer Bonds 3,000 0 O
£14,000 Treasury Bills 13,248 15 o
42301 0 9
By Investments, Loud lveagh's Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1915 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1949 23875 0 0
£25,000 Natal 3 por cent. Inscribed Slock, 1929-1949 24484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935.. 24937 10 O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 24860 5 O
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943 23850 0 O
£25,000 London and South-Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32000 0 O
£23,000 Great Northern Railway 3 per cent. Proferenoe Stock, 1898 26,000 0 o
£25,000 Midland Railway 21 por cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O
250,000 0 O
By Investments, Jenneii Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B ” 2,756 10 0
£2,660 South Eastern Railway 3 per oent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 271 511
5768 0 11
By Investment Contingency Fund (at cost)—
£8,200 4J per cent. War Stock, 1925-1945 8,163 13 3
By Investments, Pension Fund (at cost)—
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stock 1733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowed
Capital 5 per cent. Perpetual Debentures (deposited with Treasury) 936 0 O
£1,875 Port of London 4 per cent. B. Stock 1800 0 O
£500 Royal Medical, &c., Society of London Debentures .. 850 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£3,000 Crompton & Co. First Mortgage, Si per cent. Debentures.. 1680 0 O
£2,000 China Navigation Company Stock.. 2000 0 O
£800 Ontario and Quebec Railway 5 per oent. Debentures (deposited with Treasury) 984 0 0
Vincent House Mortgage 425 0 0
£661 Madras and South Mahratta Railway 4 per cent. Dobentures 656 19 7
£500 Canada 4 per cent. 8tock (deposited with Treasury) 492 11 O
£700 Western Australia 4 per cent. Stock. 1942-1962 698 7 O
£600 Union of South Africa 4 per cent. Stock, 1943-1963.. 54 2 0
£1,200 Great Northern Railway 3 per cent. Debentures .. 891 2 9
£3,700 4J per cent. War Stock, 1925-1945 3639 11 0O
£3,200 3 per cent. Exchequer Bonds 3200 0 O
£2,100 6 per cent. . . 2,100 0 o
Cash Balance 400 12 8
26,985 2 8
By Investments, Sinking Fund (at cost)—
£2,000 Treasury Bills 1901 5 O
£4,200 4i per cent. War’'stock, 1925-1945 ’ . . L 4199 2 5
6,100 7 5
(The above Investments, at the market value, 31st Deoermber, 1916, showa depreciation ot approxiinately £113,000.)
By Debtors 12074 2 7
By Stock op Tuberculin, Mallein, Bacterial Vaccines, &c. 218 5 5
By Furniture, Fittings, Scientific Apparatus and Books—
As per aocount, 31st December, 1908 2,746 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account. 31st December, 1910, including purcliaso of freehold site, £6,000 70,916 3 1
By Purchase op Freehold Land adjoining “ The Studios,” Chelsea 169 6 8
By Lease op “ The Studios,” Chelsea, as per last account .. 2434 6 9
Less amount written off .. 65 2 0
2369 4 9
By Queensberry Lodge Farm, Elbtree—
Purchase of freehold land and buildings and Expenditure on now buildings,
as per account, 31st December, 1912.. " 20,455 10 0
Stock of Animals and Forage . , " " 1,488 2 1
Stock of Anti-Toxins, Bottles, &c. 2539 9 0
Stable Utensils, Farm Implements and Sheds, as per account, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 466 1 3
Furniture, as per account, 31st Deoember, 1903 .. 215 8 0
4847 1 8
= Nothing has been charged for depreciation of Furniture, Ac. sinoe new purchases to a greater amount
than the estimated depreciation (IOVo) made during the year have been written off. £456,007 8 7

TO THE MEMBERS.
In eur opinion, sueh Balanco Sheet is full and fair, and properly drawn up so as to exhibit a true and correct view
by tho books of tho Institute.

COOPER BROTHERS & CO,,

>Auditors.
Chartered Accountants.



I'nitcv institute of!

Dr. INCOME AND EXPENDITURE ACCOUNT4.’

INCOME. £ s d
To Interest and Dividends on General Investments 9250 7 5
To Interest and Dividends on Pension Fund Investments... 1,382 11 8
To Interest and Dividends on Sinking Fund Investments... 1™ 11
To Investigation, Diagnosis and Analysis Fees, &c. 2,402 10 1

To Sales of Tuberculin, Mallein, Sora, &c., and Stock at 31st December, 1910, less Stook at
31st December, 1915 31G05 8 7

To Rent of Rooms in tlio Institute 1,121 14 6



UtnnmtixTc litetocme.

(ton the yean ending 31st December, 1916. CI\

EXPENDITURE. £ a d
By Rent, Rates, Taxes and Insurance 1,451 82
By Salaries and Wages of Staff ... 11,083 1
By Stationery, Printing, and Postage 357 1
By Printing of Collected Papers ... 103 5
By Office Expenses and Sundries ... 182 14
By Travelling Expenses ... 109 14
By Auditors’ Fee 26 5
By Gas, Water and Fuel... 912 1310
By Electric Light and Power 199 15 4
By Director’'s Laboratory Expenses, including General Apparatus ... 253 14
By Bacteriological Laboratory Expensos, including Apparatus 257 2
By Water and Bio-chemical Laboratory Expenses ... 34 9
By Serum and Calf Lymph Laboratories Expenses, includingApparatus and Cost of Bottles 4,330 7
By Culture Media " 433 19
By Animals 42 9
By Animal House Expenses 3,256 12
By Repairs and Alterations to Buildings, including Workshop Expenses 1,150 19 10
By Library Expenses 58 10 1
By General Stores 183 14 11
By Bad Debts 314 0

By Annual Contribution to the Pension Fund £700 and Interost on Pension Fund Investments 2,082 11 8

By Depreciation of the Lease of “ The Studios,” Chelsea ... 65 2 0
By Sinking Fund (J% per annum on Cost of Buildings and Interest onlnvestments) 574 15 6
By Loss on Sale of Pension Fund Investments - 61 6 O
By Balance, boing Excess of Inoome over Expenditure, Transforrod to Balance Sheot... ... 18,365 12 5

£45,987. 0 2



SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR.

ANDREWES, F. W. .. ... The Intrathecal Route fob the Administration of Tetanus

Antitoxin. (In the Press.)

ATKIN, E. E. & BACOT, A. W. ... The Relation between the Hatching of the Eggs and the
Development of the larva? of Stegomyia fasciata [Aides
calopus) AND THE PRESENCE OF BACTERIA AND YEASTS. Parasi-
toloyy, Vol. IX., 1917.

BACOT, A. W. ... The Use of Insecticides against Lice. British Medical Journal,
Vol. 1, 1916.

J The improvement of Fly-spraying Fluids and the Control of

Experimental Trials. British Medical Journal, Vol. Il., 1916.

R The Report of the Epidemiological Investigation undertaken

for the Yellow Fever (West Africa) Commission for the
year August, 1914, to July, 1915. Yellow Fever Commission,
Investigators' Report, Vol. 111., 1916.

A Contribution to the Bionomics of Pediculus humemus (vestimenti)
and Pediculus capitis. Parasitology, Vol. IX., 1917.

The Louse Problem. Proceedings of the Royal Society of Medicine,

1917.

See also Atkin, E. E. and Bacot, A. W.

BRUCE, SIR DAVID ... ... Notes on the Incidence of Tetanus Among W ounded Soldiers.
British Medical Journal, 27th January, 1917.
) " The Intramuscular versus the Intrathecal Route in the Treat-

ment of Tetanus by the Injection of Antitoxin. (In the Press.)

CHICK, HARRIETTE, & HUME, E.M.M. The Effect of the Exposube to Temperatures at ob above 100°C.
UPON THE SUBSTANCE (VITAMINE) WHOSE DEFICIENCY IN A DIET
causes Polyneuritis in birds and Beri-beri in man. (In the
Press.)

The Distribution in Wheat, Rice and Maize Grains of the
substance the Deficiency of which in a diet causes Poly-

neuritis in birds and Beri-beri in man. (In the Press.)

CORDOVA, R. F. ... The Therapeutic Value of Hypochlokouh Acid. British Medical

Journal, Vor. I., 1916.



DALE, H. H. it HARTLEY, P.

DALYELL, E. J

DREW, A H.
GOLLA, F. L

GREEN, ALAN B.

GREENWOOD, M.

GREENWOOD. M. & YULE, G. UDNY A Quantitative Study of

HARDEN, A.

HARTLEY, P....
HUME, E. M. M.

HOMER, ANNIE

KELLAWAY, C H, o -

KAKEHI, S .. - -

MacCONKEY, A. T.

MacCONKEY, A. T. k HOMER, A.

Anaphylaxis to the separated Proteins of Horse-serum. Bio-

Chemical Journal, Vol. X., 1916.

Note on the Preparation of Agglutinating Serum for B.

dysenterice (Suiga). Lancet, Vol. 1., 1916.

Sec Penfold, W. J., Woodcock, H. M., and Drew, A. H.
A COMPARISON OF SUBCUTANEOUS WITH INTRAVENOUS AND INTRATHECAL

Administration of Tetanus Antitoxin in Experimental

Tetanus. (In the Press.)
The Australian E pidemic, 1914. Journal of Hygiene, Vol. XV., 1916.

The Outbreak of Cerebro-Spinal Meningitis at Salisbury in

1914-15. Proceedings of the Royal Soc. of Medicine, Vol. X., 1917.

A Statistical Note on Col. SirW. L eishman and Major Smallman’s
A nalysis of Recent Oases of Tetanus in the British Expedi-

tionary Force, (in the Press.)

Bacteriological Water Analysis.

Journal of Hygiene, 1917.

Conditions of Activation of washed Zymin and the Specific

E ffect of certain actions in Alcoholic Fermentation. Bio-

Chemical Journal, Vol. XI., 1917.
See Dale, H. H. and Hartley, P.
See Chick, Harrietts and Hume, E. M. M.

On the Concentration of Antitoxic Sera. Biochemical Journal,
Vol. X., 1917.

An Improved Method for the Concentration of Antitoxic Sera.
Journal of Hygiene, Vol. XV., 1917.

On Factors limiting the Extent of the Concentration of Anti-
toxic Sera by the fractional precipitation Methods at
present employed. Journal of Hygiene, Vol. XV., 1917.

The Reaction of Sera as a Factor in the successful concentra-
tion OF ANTITOXIC SERA BY THE METHODS AT PRESENT IN USE.
Biochemical Journal, Vol. XI., 1917.

See also MacConkey, A. T. and Homer, A.
Sec Martin, C. J.,, Kellaway, C. H. and Williams, Eleanor.

The E ffects of Vaccine Sensitised with Homologous |Immune
Serum, as compared with those of Non-sensitised Vaccine.

Journal of Pathology and Bacteriology, Vol. XX., 1916.

Note on the Keeping Qualities of Therapeutic Serums. British
Medical Journal, Vol. 1., 1917.

On the Passive Immunity Conferred by a Prophylactic Dose of

Antitetanic Serum. Lancet, Vol. I., 1917.



MAHTIN, C. J. e Observations on the Pathology of Barcoo Rot (Veld Sore?),
with suggestions as to treatment. Journal of the Royal

Army Medical Corps (In the Press.)

> Concerning the Pathology and Etiology of the Infectious

Jaundice common at the Dardanelles, 1915. British Medical

Journal, Vol. 1., 1917.

MARTIN, C. J. & UPJOHN, W. G. D.... The Distribution of Typhoid and Paratyphoid infection amongst
Enteric Fevers at Mudros, October — December, 1915.
British Medical Journal, Vol. Il., 1916.

MARTIN,C.J.&WILLIAMS.F.ELEANOR Types of Dysentery bacilli isolated at No. 6 Australian General

Hospital, Cairo, March—August, 1916, with observations on
the variability of the mannite fermenting group. Journal

of the Royal Army Medical Corps. (In the Press.)

MAUTIN, C. J.,, KELLAWAY, C. H. and Epitome of the results of the examination of the stools of
WILLIAMS, F. ELEANOR 422 GASES ADMITTED TO No. J AUSTRALIAN GENERAL HOSPITAL,
Cairo, for Dysentery and Diap.rhiea, March to August, 1916.

Journal of the Royal Army Medical Corps. (In the Press.)

PENFOLD, W. Juiiieieeeeeeeeeeeee e Etiology of Typhus (Preliminary Communication). Trans, of the

Society of Tropical Medicine t£ Hygiene, Vol. IX., 1916.

PENFOLD, W. J.,, WOODCOCK, H. M. The Exgystation of Entamoeba histolytica (tetkaoena) as an

and DREW, A. H....oooiiiiiiiiiinnnn, INDICATION OF THE VITALITY OF THE CYSTS. British Medical
Journal, 1., 1916.
ROBERTSON, MURIEL ... Notes on the Vaccination of Guinea-pigs with B. perfrinijens.

Lancet, Vol. XXI., 1917.

in N Notes on Typhus. Journal of Pathology and Bacteriology,
Vol. I1., 1916.
TSURUMI, M. e A Contribution to the Study of Amboceptors and Receptors.
Second communication on Heterologous Immunity to Malig-
nant Mouse Tumours. Journal of Hygiene, Vol. XV., 1917.
) Third Communication on Heterologous Immunity to Malignant
Mouse Tumours. Journal of Hygiene, Vol. XV., 1917.
UPJOHN, W. G. Do, See Martin, C. J. and Upjohn, W. G. D.
WOOD, FRANCES oo, The Increase in the cost of food for different Classes of
Society since the Outbreak of War. Journal of the Royal
Statistical Society, Vol. 79, 1916.
WILLIAMS, F. ELEANOR oo See Martin, C. J. Kellaway, C. H., and Williams, F. Eleanor,
and Martin, C. J. and Williams, F. Eleanor.
WOODCOCK, H. Muoooieeeeeeeoeeeeeeeeeeeeeeereren See Penfold, W. J., Woodcock, H. M. and Drew, A. H.

YULE, G. UDNY See Greenwood M. and Yule, G. Udny.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,

May 15th, 1918

REPORT OF THE GOVERNING BODY.

Tho Governing Body have the honour to present their 24th Annual Report.

During the year 1917, Major-General Sir David Bruce has acted as Chairman to the Governing Body.
Maj.-Genl. Sir John Rose Bradford has again been absent and Major Starling was also absent during a large
portion of the time.

As in previous years of the War, the energies of the Institute have been almost entirely devoted to
routine War work and to investigations hearing on problems arising out of the War.

Preparation of Vaccines and Sera.

The preparation and distribution of sera and vaccines has been continued on the lines pursued during
former years.

At Chelsea, Miss Chick and Miss Rhodes have continued the preparation of agglutinating sera and
the examination of cultures derived from various infections in different parts of the War area.

In the Bacteriological Department, Dr. Schitze and Mrs. Barratt have been further engaged on the
preparation of cholera and plague vaccines for war purposes.

At Elstree, the production of sera has continued throughout the year under the direction of
Dr. MacConkey, assisted by Miss Homer and since August by Mr. Roger, and the quantities of various
sera shown below have been supplied to the Military and Naval Authorities during the year ending
March 31st, 1918.

Oversea

War Office. Admiralty. Forces.
Diphtheria antitoxin (Doses of 2,000 U.) 69,800 2,076 2,548
Tetanus antitoxin (Doses of 1,500 U.) ... 84,200 265 2,182
Anti-dysentery serum (Doses of 20 c.c.) ... 57,750 130 122
Anti-streptococcic serum fDosos of 10 ¢ c.) — 509 586
Anti-moningococcic serum (Doses of 30 c.c.) 28,774 132 140
Normal horse serum (Doses of 10 c.C.) ...cccceenneee 1,704 100 20

Agglutinating sera (Phials of 1 c.c.) 3,293 — —
Bacterial vaccines (c.c.), (Cholera, Plague, &c.)... 119,750 3,486 34,355



At the request of the War Office, Antimeningococcic serum has been put up in separate phials con-
taining sera prepared from Types 1., Il., IlIl. and IV. of the Meningococcus and a large quantity
of these type sera, and also of the four types mixed for uso where diagnosis is not clear, has been supplied.

In order to meet the requirements of the War Office additional accommodation for forty-two horses
has been added during the year.

Owing to the great shortage of male labour, an application was made to the Women’s National Land
Service Corps, as the result of which seven women workers were engaged at Elstree and have been housed
in cottages belonging to the Institute.

In the Calf Lymph Department there has been a continuous and increasing demand for Calf Vaccine,
in many cases for the use of the troops, and it is satisfactory to know that the returns show that its use
has been attended with very good results.

The amount of Calf Lymph supplied to the Overseas Forces during the year was 12,500 tubes.

A considerable quantity of culture media has again been supplied to the Addington Park and King
George War Hospitals, and also to various workers engaged in research on War problems in the Institute.

Research.

Besearch in the various laboratories of the Institute has been continued on the main lines indicated
in last year’s report, and a number of papers, a list of which is appended, have been published by members
of the Staff.

The investigation on scurvy and beri-beri has been continued in the Director’'s Department, under the
direction of Miss Chick, and a considerable amount of additional information has been acquired and
reported on. The experiments on the same subject in the Biochemical Department have also been
considerably extended, and several papers, embodying the results obtained, have been published.

An investigation was also carried out in the Biochemical Department on behalf of the Food Production
Committee on the use of yeast foods in baking.

Miss Bobertson, in addition to a considerable amount of work carried out in connection with the
Tetanus Committee of the War Office, which is referred to below, has continued her investigations on the
anaerobes of wounds, dealing especidly with the Vibrion scptique in respect to its power of producing
toxin and its serological relations.

The two lines of work in progress last year in the Bacteriological Department, namely, the prophy-
lactic uses of dysentery vaccines and the serological classification of the Suipestifer group, have been
continued by Dr. Schiitze and Mrs. Barratt respectively.

In the Entomological Department Mr. Bacot has again been largely employed in testing insecticides
for use at the Front, and has now commenced important work on the transmission of Trench Fever by
the louse. The Entomological Laboratory has also been utilised for tbe instruction of Officers of the
B.A.M.O. in insect work in relation to hygiene, and a large amount of advice on this subject has been
given.

At Elstree, owing to the shortage of experimental animals, it has not been possible to carry out much
research work, but Miss Homer has continued her work on the methods of concentration of antitoxin, and
has again published several papers on this subject. Mr. Boger has also been engaged in the investigation
of the methods of testing antimeningococcic serum.

In the Calf Lymph Department at Hayle problems of storage of lymph and methods of maintaining
and raising the virulence of seed lymph are under investigation.

Committee on Tetanus.

During the past year the War Office Committee for the study of Tetanus, under the chairmanship of
Sir David Bruce, has continued its work and has received a grant of £750 from the Institute.

At the University of London Dr. Golla has continued his investigations in various directions.

Professor Sherrington, at Oxford, has continued his work on the action of anti-tetanic serum in
arresting tetanus in experimental monkeys, and has published a paper on the subject.



Miss Robertson has worked during the year at the Institute on the occurrence of B. tetani in wounds.
The results of the examination of 252 septic wounds were embodied in a paper published in October, 1917.
It was found that many of the cases showed a non-pathogenic organism, which is morphologically
indistinguishable from B. tetani, hut can be distinguished from it by cultural and serological reactions.

Captain Tulloch, working at the Institute on behalf of the Tetanus Committee, has continued the
investigation of B. tetani isolated from men suffering from Tetanus, and has succeeded by serological
methods in differentiating that organism from others which, though similar to it in morphological
characters, are non-pathogenic. A cultural method has been devised which assists in the investigation of
wound exudates with a view to demonstrating the presence of B. tetani.

This work shows that the designation B. tetani really comprises at least three groups of organisms
which differ inter se in their serological reactions. The bearing which this may have upon the prophylaxis
and therapeutics of Tetanus is at present the subject of enquiry.

Work is also being conducted with the object of determining the role which organisms, other than
B. tetani, frequently present in wound exudates, play, possibly as adjuvants or as deterrents, in the
pathogenesis of Tetanus.

Trench Fever Committee.

A Committee for the study of Trench Fever was formed in Docomber last by the Director-General,
Army Medical Service, and consists of the following :—

Major-General Sir David Bruce, Chairman.
Dr. J. A. Arkwright.

A. W. Bacot, Esq.

Major W. Byam, R AM.C.

Sir W. M. Fletcher, K.B.E., F.R.S.
Lt.-Colonel H. French, R.A.M.C.
Lt.-Colonel D. Harvey, CM.G.,, RA.M.C,

The Committee at once set to work to solve the problems of the causation and spread of the disease,
and in view of the already widespread belief that the body louse was the guilty agent, steps were taken to
put this theory to the test. The experiments so far carried out seem to show that infection is not directly
conveyed by the bite of the louse, whereas when the excreta of the louse are brought into the blood the
typical disease develops. Moreover, the louse only becomes capable of conveying infection about twelve
days after being itself infected.

Trench Fever is an exceedingly important disease from the man power point of view, and the dis-
covery that the louse is one, if not the main, means of its spread may lead to its eradication. Enquiries
are now proceeding as to the best method of disinfesting soldiers of lice in the field.

The expenses of the enquiry have been borne by the Lister Institute.

During the year the Biochemical and Applied Physiology Staffs of the National Committee for
Medical Research have occupied several laboratories in the Institute, and laboratory accommodation has
also been placed at the disposal of the Canadian Army Medical Corps, the War Office (Cerebro-spinal
meningitis laboratory), The Australian Army Medical Corps, Captain Henry and the Tetanus Committee.

As in the previous year, many members of the staff have been engaged in special War Work either
at the Front or in Military Hospitals at home, and a list of these and of workers at the Institute who
have been employed elsewhere on Military service is given below.

SCIENTIFIC STAFF.

Lt.-Colonel C. J. Martin, Australian Army Medical Corps, No. 25 Stationary Hospital and
member of New Advisory Council on medical matters in France.

Lt.-Colonel J. C. G. Ledinoham, R.A.M.C., Consulting Bacteriologist, Bagdad.

Captain G. F. Petrie, R.A.M.C., Bacteriologist to No. 11 General Hospital, Italian Expedi-
tionary Force.

Captain R. Robison, R.A.M.C. (T.), Hygienic Laboratory, Genoa.

Major J. A. Arkwright, R.A.M.C. Pathologist to St. George's Hospital, Malta; now returned
to the Institute.

Captain M. Greenwood, R.A.M.C. (T.), Welfare Department, Ministry of Munitions.

Captain P. Hartley, R A.M.C. (T.), No. 25 Stationary Hospital, France.

Lieutenant E. E. Atkin, R.A.M.C., B.E.F., India.

Dr. J. D. Thomson, in charge of the Pathological and Bacteriological service to the King George
Military Hospital, Waterloo.

Mr. J. W. Brown, Statistical Department, Ministry of Munitions.

Dr. H. M. Woodcock, Protozoologist to Advisory Committee on Tropical Diseases, Egypt.



SCHOLARS AND VOLUNTARY WORKERS.

Captain M. Gop1ans, R.A.M.C., A.D.M.S. Sanitary, France.

Captain P. Bedson, Northumberland Fusiliers, wounded at Suvla and invalided home; since
transferred to R.A.M.C.

Captain E. A. Cooper, RA.M.C. (T.), Sanitary work, France, invalided home, now at Hygiene
department, Aldershot.

Mr. E. Grey, Lieutenant, Royal Fusiliers, wounded at Suvla, and invalided out.

Mr. E. C. Hort, Physician, Addington Park War Hospital, Surrey.

Captain A. L. de Wesselow, R.A.M.C., France.

Captain W. W. Ingram, R.A.M.C., wounded and invalided home, now Pathologist, Hampstead
District Military Hospitals.

Captain J. 0. W. Barhatt, R AM.C. (T.). Sanitary Work, in Egypt, France, and now in Italy.

Dr. Eisie J. Dalyell, attached R.A.M.C., 63rd Gen. Hospital, Salonika.

Lieutenant R. St. John Brooks, R.A.M.C., Pathologist, County of London War Hospital, Ep3om.

Mrs. Frances W ood, Ministry of Munitions.

SUBORDINATE STAFF.

T. Ayling Private, 10th Middlesex, India.

J. Ayling Private, 10th Middlesex, Gallipoli and Egypt.
D. Bevis Private, Yeomanry, France.

R. Bird Private, 13th City of London, France.
S. Cummins Seaman, Royal Navy.

H. Drew Stoker, H.M.S. Crescent.

H, M. Green ... Sergeant, 10th Middlesex, India.

E. Green Private, A.S.C., France.

T. Horwood ... Private, Motor Transport, London.
V. L. Pickering Private, Army Service Corps, France.
D. Quaife L.-Cpl., R.A.M.C., Salonika.

W. W ard Private, Bedfordshire Regiment.

F. Wiltiamson Sergeant, R.A.M.C.. 1st General Hospital.

It is gratifying to know that during the year Lt.-Colonel Ledingham has been made C.M.G., and
Captain Hartley has received the Military Cross.

CHANGES IN STAFF.

During the year, the Misses Gardiner, Pilgrim and Davey and Mrs. Plimmer wore appointed
temporary assistants in the Director’'s Department to assist in the researches on scurvy and beri-beri.
Miss Skelton and Mrs. Plimmer have resigned their appointments.

Miss Cayley was appointed as temporary assistant and seconded to the Tetanus Committee.

ACCOUNTS AND BALANCE SHEET,

The Accounts and Balance Sheet for the year ended 31st December, 1917, are attached. The excess
of income over expenditure was less than in the preceding year, although larger supplies of sera and
vaccines were produced and sold, which is accounted for by the increased cost of labour, forage, bottles
and materials generally. It was also found necessary to increase, at Elstree, as a temporary measure,
stabling and store accommodation.

The financial position of the Institute continues to be quite satisfactory, and the Governing Body
have been able further to strengthen the Staff Pension Fund by a special grant of £1,000 out of the
surplus income of the year.

The following investments were paid off during the year and have been replaced by War Loans, viz.:

£500 Royal Medical, etc., Society of London Debentures.
£425 Vincent House Mortgage.

In conclusion, the Governing Body have again pleasure in recording their appreciation of the manner
in which the whole of the Staff havo exerted themselves to meet the large demands for Sera, etc., made by
the Military Authorities, and to carry on the research and experimental work necessary in any develop-
ment of preventive medicine.

DAVID BRUCE,

Chairman.



Dr.

To Creditors
To Pension Fund—
Lord Lister's Boqueat

Interest, Dividends and Contributions from
Incomo Accounts to 31st Dec., 191JT

Special Contribution to the- Fund-from the
Institute's-Surplus, viz..—
blOQD 5% National War Bond, 1922,

NOE ot sy - e
Interest and Dividends on the Investments,
and Annual Contribution from Income
Account, 1917

To Contingency Fond to December 31st, 1917
To Sinking Fond to December 31st, 1917
To Cai'itai. Fund to December 31st, 1917—

Balance of Income and Expenditure to 3lst
December, 1916...

Donations, &c., received to date from the following-
Dr. Ludwig Mond (1893)
Tho Berridge Trustées (1893/98)
The Grocers’ Company (1894)
Lord lveagh (1900)
Other Donations (1891-1907)
Jenner Memorial Fund (1899)
Add

Balance of Income and Expenditure Account, 1917
Less

DAVID BRUCE, Chairman.

G. W. ADDISON, lion. Treasurer.
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250,000 0 O
20,120 8 3
5768 0 11
y Xy t«T'V_ Y
414470 14 6
14114 19 8 Aie ru
VvV J3JifirYyY
17600—0—0
**7*4-49-8 3/
--------------- a.
Y/Z/. . fPY
X L4737 0—6——
W L LS R o e S

REPORT 7OF THE AUDITORS

We have audited the above Balanco Sheet. Wc have obtained all tho information and explanations we have required,
of tho state of the Institute’s affairs, according to tho best of our information and the explanations given to us and as shown

London, April 19th, 191b.
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31st DECEMBER, 1917,

ffa«*

BY

By

By

B

Cash— £ s. d.
At Bankers 1,210 18 1
In hand 443 3 3
Investments (at cost)—

£5,000 Groat Northern llailway 3 per cent. Debenture Stock 4570 11 o
£3,000 Lancashire & Yorkshire Railway3per cent.Consolidated Preference Stock 4520 3 o

£4,900 London &Northwestern Railway 4 per cent. Consolidated Preference Stock 5940 5
£5,000 Great Central and Midland Railway Joint Committee 3) per cent.

o

Guaranteed Stock 5123 19 3
£2,900 New South Wales 3i per cent. Stock, 1918 2,897 16 o
£1,000 Cape of Good Hopo 3£ per cent. Stock 1,000 0 o
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1942-62 1500 0 o
£353 North Eastern Railway 4 per cent. Guaranteed Stock 499 11 o
£3,000 6 per cent. Exchequer Bonds, 1920 3,000 0 o
£4,300 3 per cent. National War Bonds, 1922 47809--¢ -
£23,600 5 percent. War Stock, 1929-1947 24324 16 2
Investments, Loud lvjlaoh’s Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1949 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1949 24484 7 6
£25,000 Now South Wales Government 3 per cent. Inscribed Stock, 1935.. 24937 10 0O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916

or after 24860 5 0
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943 23850 0 O
£25,000 London and South-Western Railway 4 per cent. Preferred Converted

Ordinary Stock 32000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2J per cent. Preferred Converted Ordinary Stock 20,375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O
Investments, Jenneb Memorial Fund (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B ” 2,756 10 0O
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 271 511
Investment Contingency Fond (at cost)—
£8,700 5 per cent. War Stock, 1929-1947
Investments, Pension Fond (at cost)—
£2,583 Grand Trunk- Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 por cent. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Wostern Borrowed

Capital 5 per cent. Perpetual Debenture Stock (deposited with Treasury) 936 0 O
£1,875 Port of London 4 per cent. B. Stock 1,800 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 0
fijjlaoD Ciwmpton- te O w ftw t Mortgage; pos oont, Babonfuros - N0~ ‘O
£2i60Q (‘faina Navigatira-Onrnpany Btncir e r----—-- 9,0000 O
£8000ntarioandQuebeoRailway5percent.DebcnturoStock (deposited with Treasury) 984 0 O
£661 Madras and South Mahratta Railway 4 per cent. Debentures 656 19
£500 Canada 4 per oent. Stock (deposited with Treasury).. 492 11
£700 Western Australia 4 per cent. Stock, 1942-1962 698 7
£600 Union of South Africa 4 per cent. Stock, 1943-1963.. 504 2
an 270 Great Northern Railway 3 per cent. Debenture Stock 891 2

3 per cent. War Stock, 1929-1947 8,672 16
fin enn ®Per oen* Exchequer Bonds, 1920 2,100 0
7=+0*7 3 per cant. National War Bonds, 1922 . o 7500 0
“ A <fA-3 A, 9?_}'_
r -

Ifin*, STMENTB' Sinking Fund (at cost)—
52 nnn 6L °bht. National War Bonds, 1922 700 0
£6,300 5 per cent. War Stock, 1929-1947 6,106 7

D ebtors*6Inve8tmentsiat the market value, 81st December, 1917, show a depreciation ol approximately ;110,245.)

Stock of Tuberculin, Mallein, Bacterial Vaccines, Ac.

Furniture, Fittings, Scientific Apparatus and Books—

As per account, 31st December, 1908 ...
E xpenditure on Institute Buildings at Chelsea—

As per account. 31st Deoember, 1910, including purchase of freehold sito, £6,000
Purchase of p»behold Land adjoining “ The Studios,”’ Chelsea

Lease of The Studios,” Chelsea, aS per last account .. .. 2M69 1 9
Less amount written off >t 65 -2 0

Queensberby Lodge Farm, Elstree—

Purchase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st December, 1912.. .
Stook of Animals and Forage

1,576 19
Stook of Anti-Toxins, Bottles, &c." v " 2,015 11
Stable Utensils, Farm Implements and Sheds, as per acoount, 31st Dec., 1903 138 1
Laboratory Apparatus, as per account, 31st Deoember, 1903 466 1
Furniture, as per account, 31st December, 1903 .. 215 8

= Nothing lias been charged for depreciation of Furnitun = &c. since new purchases to a greater amount

than the estimated depreciation (1070) made durin” the year have been written oft.

TO THE MEMBERS.

In our opinion, such Balance Sheet is full and fair, and properly drawn up so as to exhibit a true and correot view
by the books of the Institute.

COOPER BROTHERS & CO
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JJtetcv  sinstitute of

Dr. INCOME AND EXPENDITURE ACCOUNT

INCOME. £ s.d.
To Interest and Dividends on General Investments 10,654 18 O n
To Interost and Dividends on Pension Fund Investments . 1,550 1810 S
To Interest and Dividends on Sinking Fund Investments . 342 19 5 iro
To Investigation, Diagnosis and Analysis Fees, &c. 2,006 M «rSr'N=>
To Sales of Tuberculin, Mallein, Sera, &c., and Stock at 31st December, 1917, less
37,210 14 O /.1

Stock at 31st December, 1916

To Rent of Rooms in the Institute 805 14 8 fje. "i ?

£52,571 14
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for the year ending 31st December, 19It.
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By

EXPENDITURE.
Rent, Rates, Taxes anti Insurance
Salaries and Wages of Staff ...
Stationery, Printing, and Postage
Printing of Collected Papers ...
Office Expenses and Sundries
Interest on Loans
Travelling Expenses ...
Auditors’ Pee
Gas, Water and Fuel
Electric Light and Power

Director’'s Laboratory Expenses, including General Apparatus

Bacteriological Laboratory Expenses, including Apparatus

Water and Bio-chemical Laboratory Expenses

Tetanus Research Expense™ n

Serum and Caff Lympl'rT7aocoTatory”Expelises, including Apparatus and Cost of Bottles
Culture Media

Animals

Animal House Expenses aud Forage ...

Repairs and Alterations to Buildings, including Workshop Expenses
Temporary Stables and Sheds for War Work o
Library Expenses

General Stores

Bad Debts

Annual Contribution to the Pension Fund £700 and Interest on Pension Fund Investments

Depreciation of the Loaac of “ The Studios,” Chelsea

Sinking Fund ()% por annum on Cost of Buildings and Interest on Investments)
Contingency Fund

Balance, being Excess of Income over Expenditure, Transferred to Balance Sheet

1,910
13,022
436
62
116
49

51

26
1,104
279
284
251
101
695

404
480
5,126
687
2,778
94
281

2,250
65

753

27
14,114

£52,571
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR

BACOT, A - - - - - A SIMPLE MEANS OF ASCERTAINING IF A STERILISING HOT IS HOT
ENOUGH TO DESTROY LICE AND NITS IN CLOTHING OR BLANKETS.
British Medical Journal, Voi. IL, 1917.

A Note on the period during which the Eggs of Stegomyia
fasciata (Aedes calopus) from Sierra Leone stock retain their

vitality in a humid temperature. Parasitology, Voi. X., 1918.

BROOKS, R. St. JOHN - - - The Influence of Saturation Deficiency and of Temperature
on the course of Epidemic Plague. Journal of Hygiene,

Plague Supplement V., 1917.

CHICK, HARRIETTE, and The Distribution among Foodstuffs (especially those suitable
HUME, MARGARET - for the rationing of Armies) of the substances required for
the prevention of (@) Beriberi and (b) Scurvy. Transactions

of the Society of Tropical Medicine €«Hygiene, Vol. X. 1917.

CHICK, HARRIETTE, HUME, E. An estimate of the Antiscorbutic value of Milk in Infant
MARGARET, & SKELTON, RUTH F. Feeding. Lancet, Vol. I., 1918
EWART, R. J. - - - The Influence of the Age of the Parent at Birth of Child on

Eye-colour, Stature and Intelligence. Journal of Hygiene,

Vol. XV1., 1917.

HARDEN, A. and ZILVA, s. s. - e The Alleged Antineuritic properties of u-Hydroxypyridine and

Adenine. Biochemical Journal, Vol. XI., 1917.

1IEMPL, HILDA . . . . Some Proteolytic Anaerobes isolated from Septic W ounds.

The Journal of Hygiene, Vol. XVII., 1918

HOMER, ANNIE - - Further observations on the influence of Phenol and of
Cresylic acid on the concentration of Antitoxic sera by the

Banzhaf (1918) Process. Biochemical Journal, Vol, X., 1917.

A Note on the use of Indicators for the colorimetric deter-

mination of the Hydrogen lon concentration of Sera. Bio-

chemical Journal, Vol. XI., 1917.



HOMER, ANNIE

«

HUME, E. MARGARET

MARTIN, C. J.

MARTIN, C. J. & WILLIAMS, F. E.

NICOLL, W.

ROBERTSON, MURIEL -

SKELTON, RUTH

WILLIAMS, F. E.

ZILVA, S. S.

BRUCE, SIR D.

F.

Papers

On the Influence of the Heat Denatuuation of Pseudoglobulin
and Albumin on the Nature of the Proteins appearing in Con-

centrated Antitoxic sera. Biochemical Journal, Vol. XI., 1917.

Improvements in the Concentration of Sera. Journal of Hygiene,

Vol. XVII., 1918.

See Chick, Harrietts and Hume, Margaret; also Chick, Harrietts,

Hume, E. Margaret, and Skelton, Ruth F.

Observations on the Pathology of Barcoo Rot (Veld Sorb?);

with suggestions as to treatment. British Medical Journal,

Vol. 1., 1917.

Types of Dysentery bacilli isolated at No. 8 Australian General
H ospital, Cairo, March—August, 1916, with observations on
THE VARIABILITY OF THE MANNITE FERMENTING GROUP. Journal

of Hygiene, Vol. XVI., 1918.

On the Occurrence of Hydatid Cysts in Monkeys. Barasitology,

Vol. X., 1918.

Recent Researches into the Aetiology of Typhus. Proceedings

of the Boyal Society of Medicine, Vol. X., 1917.

Notes on the Occurrence of B. tetani in Wounds. Transactions

of the Society of Tropical Medicine and Hygiene, Vol. XI., 1917.
See Chick, Harriette, Hume, E. Margaret, & Skelton, Ruth, F.
See Martin, C. J. and Wirtiams, F. E.

See Harden. A. and Zitva, S. S.

Published by Tetanus Committee.

Importance of early prophylactic injection of Antitetanic Serum

in “ Trench Foot.” British Medical Journal, Vol. 1., 1917.

Third analysis op cases of Tetanus treated in home military

hospitals. Lancet, Vol. I., 1917.

Fourth analysis of cases of Tetanus treated in home military

hospitals. Lancet, Vol. Il., 1917.

Fifth analysis of cases of Tetanus treated in home military

hospitals. Lancet, Vol. Il., 1917.



BRUCE, SIR D.

GOLLA, CART. F.

RANSOM, b r. F. .
SHERRINGTON, PROF.

TULLOCH, W. J.

»

- The

Papers

Interim Report of War Office Trench Fever Committee.

Published by Trench Fever

Tetanus in Home Military H ospitals.

An analysis OF 1,000 cases.
Trans, of the Society of Tropical Medicine and Hygiene, vol x1.,
1917. Summary in British Medical Journal, vol. 1., 1918.

Sixth analysis of cases of Tetanus treated

in home
hospitals.

military
British Medical Journal, vol. 1., 1918.
Analysis of Recent Tetanus Statistics. Lancet, Vol. ”, 1917.
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ANNUAL GENERAL MEETING

The Lister Institute of Preventive Medicine,

Jure 11th, 19109.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present the 25th Annual Report.

CHANGES IN THE GOVERNING BODY.

In July, 1918, a Special Meeting of the Council was called to elect two members of the Governing
Body, in place of Major-General Sir John Bose Bradford, and Sir E. Ray Lankester, who, owing to
absence from London, were unable to attend meetings of tbe Board. Sir James Kingston Fowler, K.C.V.O.,
and Professor W. Bulloch, F.R.S, were elected to fill the places of Sir John Rose Bradford and
Sir E. Ray Lankester for the remainder of the year.

In February of this year the Governing Body learned with great regret that, owing to the pressure
of other business, Viscount lveagh found it necessary to resign his seat upon the Board. Lord lveagli
has appointed Lt.-Col. Hon. Walter E. Guinness, M.P., to be a member of tbe Governing Body in bis place.

STAFF.

Professor Martin, on being released from military service on January 1st, 1919, resumed tbo Director-
ship of the Institute, and Professor Harden was relieved of the office of Deputy Director.

Dr. Ledingham, who has been Consulting Bacteriologist to the Mesopotamian Force, returned from
Baghdad in May and took over charge of the Bacteriological Department.

Since the beginning of 1919 other members of the Staff have been gradually demobilised, and with
the exception of Captain M. Greenwood and Captain P. Hartley have taken up their duties at the
Institute.

As in the previous years during the War, the Governing Body has made a number of temporary
appointments to enable tbe depleted Staff to carry on the work of the various departments. Some of
these workers have resigned their appointments to continue their pre-war academic duties, but Mrs.
Barnes, Miss Davey, Dr. Delf, Miss Homer, Miss Hume, Mr. Roger, Miss Runge, Miss Tozer, and Dr.
Zilva, are remaining as temporary members of the Staff during the whole or part of 1919.

RESEARCH WORK.

As in recent years the energios of the Institute, apart from manufacture or routine work, havo boon
devoted to investigations bearing upon problems arising out of tbe War. A short summary of the scientific
activities of the Institute will now bo given and further details of those completed will bo found in the
various publications included in the appended list of the scientific papers published during the year.
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B acteriological Department.

The energies of the small remaining staff of the Bacteriological Department have been largely
devoted to carrying out the routine bacteriological examinations, which the Institute undertakes for the
London County Council and other public bodies and the production of very considerable supplies of plague
and cholera vaccine, etc., for the War Office, and the Government of Egypt.

During the whole of the year Dr. Arkwright has been working as a member of the War Office
Committee on Trench Fever and has been investigating with Mr. Bacot the virus of Trench Fever and
the transmission of the disease by lice. In December, Dr. Arkwright went to Londonderry to obtain
material from cases of Typhus Fever for examination and experimental inoculation into animals.
Subsequently he and Mr. Bacot made observations on the nature of the virus and the transmission of
the disease to monkeys and guinea-pigs by means of lice.

Dr. Schutze has continued his researches into the differences, relationships and variability of the
members of the group of bacteria comprising B. paratyphosus B. and' B. suipestifer, a research
stimulated by problems arising from observations made upon outbreaks of food-poisoning in the Army in
France. Dr. Schitze rendered valuable assistance in connection with these outbreaks by supplying the
bacteriologists engaged in investigating them with special agglutinating sera against strains of bacilli
of the food-poisoning group.

Miss Muriel Robertson, of the Protozoologieal department, who during the War has turned her
attention to bacteriological problems, has continued her researches upon anaerobic bacteria which infect
wounds. Particular attention has been paid to the reactions of Vibrion septigiie, and to the production
of toxin by this anaerobe. Miss Robertson lias made standard samples of this toxin, which have been of
assistance in preparing and standardising the sera issued to the Army from the Serum laboratories of
Messrs. Burroughs Wellcome & Go.

Miss Robertson was invited in March, 1918, to become a member of the Anaerobic Committee,
originated by the Medical Research Committee to collect the results of work on gas gangrene already
obtained and to co-ordinate future investigations. She is Secretary of this Committee, which
is at present preparing an extensive publication upon “ The anaerobic infections of wounds and the
bacteriological and serological problems arising therefrom.” Much of the work of collecting and arranging
the material and editing the publication has fallen upon the Secretary.

In September, the Governing Body gave Miss Robertson six weeks leave of absence to go to Paris on
behalf of the Anaerobic Committee. The object of the journey was to acquire information upon the
advances in the study of the anaerobes and upon the use and preparation of curative sera made by
Hr. Weinberg and his colleagues at the Pasteur Institute.

Much of our present knowledge of the pathogenic anaerobes has been acquired since the beginning

o the War. [n the acquisition of this information Miss Robertson has taken a prominent part. During
le last four years she has isolated, scrutinised, and maintained for distribution, type strains of anaerobic
ac eria from wounds. These have been in constant demand by workers in other laboratories both in

nX> Trwr,at?d abroad and she is at present making type collections for distribution to various Universities
and Pathological Schools.

Biochemical Depart{fiNnT.

, u " iel,L0Bearch carried on in this Department has been exclusively concerned with the accessory food

ac ois, jeir piopeities, and the effects on various animals when deprived of them. The experiments in
wilh thn ,« neai laVe been continued jointly by Dr. Harden and Dr. Zilva, and seven papers dealing
eonhinetinn Y IL n a .,'len Polished during the year. In addition to this a paper was published in
of TnfnnHlo q'. " W*“1on the preparation from lemon juice of a highly potent extract for use in cases
litrlif on fhr ' IUVN | r' Adva has also carried out independent research on the action of ultra-violet
to disease  acc®sory factors, and on the effects of various dietetic deficiencies on animals’ immunity
| ia als® co-operated with Dr. Still in therapeutic experiments with accessory factors, and

nourished on deficient'chetsW th Wo118 the derital changes occurring in animals when

In addition an investigation of the effect of cold storage on the fat soluble accessory factor of Butter,
the expenses ol which are defrayed by the Cold Storage Committee of the Department for Scientific and
Industrial Research was commenced in October. It involved the examination of the samples at
considerable intervals, and will be concluded during 1919.

Miss Homer has continued her researches into the principles underlying the practice of the
concentration ot anti-toxic sera, dealing in particular with the effect of hydrogen ion concentration and
temperature on the precipitation of protein and of antitoxin from heated sera by ammonium sulphate
and by sodium sulphate, and the way in which the antitoxin is distributed among the precipitated
proteins of the sera under various conditions. These experiments are of fundamental importance in tho
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economical production of a concentrated anti-toxin preparation as free as possible from non-anti-toxin-
bearing proteins. Experiments have also been made as to the toxicity of cresylie acid in sera, and the
interesting observation has been made that this antiseptic is less toxic in the presence of refined sera
than in that of crude sera. The results of her investigations have been embodied in a number of papers
published in the Biochemical Journal, etc.

D epaktment of Expkiumental Pathology.

An experimental investigation of Scurvy was begun in the Autumn of 1916, by Dr. H. Chick, in
response to an appeal for help from the Military Authorities. Since then it has been expanded so as to
include other deficiency diseases, and at present the vexed problem of the cause of Pellagra is being
attacked along the same lines. The essential technique is to rear animals (guinea-pigs and monkeys) on
a diet deficient in one respect, but adequate in all others. The greatest care is taken of the animals and
the adjustment of their diet. The ingestion of a full and balanced diet deficient only in the particular
constituent concerned, is controlled by daily weighings and ensured, if necessary, by hand feeding.
Monkeys “ take the bottle” readily enough with a little training and guinea-pigs when necessary are fed
from a pipette. This type of work is extremely exacting and a large number of experiments, each one
often extending over three to six months, has to be undertaken to obtain a satisfactory answer to each
question.

A considerable temporary staff of workers was, therefore, secured to collaborate with Miss Chick in
these researches, and the following lines of enquiry have been undertaken.

1. A Study of natural foodstuffs, in order to determine quantitatively their relative antiscorbutic
efficiency.

2. Attempts to devise the best method of preserving lemon juice in order to retain its original
antiscorbutic potency. (Miss Davey).

Lemon and Lime Juice.—Prom the experiments with guinea-pigs and monkeys, the fact
unexpectedly emerged that the juice of the West Indian lime both when fresh and preserved,
is greatly inferior to that of the lemon. Mrs. Henderson Smith has undertaken a historical
enquiry—searching past records for evidence of the relative merits of the juices of these two
fruits in the prevention of human scurvy, particularly in the case of Arctic exploration.
Her researches have brought to light the fact that at the time Scurvy was successfully
combated in the British Navy and Mercantile Marine, the “lime juice” distributed to the
sailors was made from lemons.

Experiments are being undertaken to ascertain the best methods of preserving lemon juice in
order to retain its antiscorbutic virtue as much as possible, and considerable progress has been
made towards a solution of this problem.

Boot Vegetables.—The necessity arose in 1917 and 1918, owing to restriction to importation of
oranges and lemons of finding a cheap substitute for the orange juice used largely as anti-
scorbutic for infants nourished on artificial food, and a survey was made of the juices of the
commoner root vegetables. Swede juice was found to be the most effective, and not much
inferior to orange juice; the other vegetables investigated in order of merit are the potato,
carrot, and beetroot; these are greatly inferior to swedes, and the juice of the last-named was
found powerless to prevent scurvy in the largest doses that could be administered.

3. A study of the antiscorbutic and growth-promoting properties of cow's milk ivith special
reference to infant feeding, and a comparison of the value of raw, heated and dried milk
in this respect. (Mrs. Barnes and Miss Hume.)

This research is now almost complete, and the experimental work with guinea-pigs has been
confirmed with monkeys in this case also. The results show conclusively the marked
inferiority of dried milk, even when of recent date, to raw milk or “scalded” milk, as regards
antiscorbutic value. The difference as regards growth-promoting properties is much less
marked.

4. An investigation of the laws governing loss of antiscorbutic properties during heating of fruits and
vegetables, and the application of the results to methods of cooking.
(Miss Bunge, Miss Gardiner and Dr. E. M. Delf.)

In connection with the work on the effect upon fruit and vegetables of exposure to heat upon the
anti-scurvy accessory factor during the ordinary processes of canning, Miss Campbell lias
been attached to the laboratory at the request of the Food Production Department of the
Board of Agriculture. A report on the subject has been furnished to the Director of Food
Production, and a papor dealing with those results of permanent scientific value is in course
of preparation.
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The results show that canned vegetables (cabbages and French beans) have lost all but a
negligible proportion of their original value. Seeing that the food value of these products is
also small, the practice of canning vegetables must be regarded as opposed to principles of
national economy. Canning fruits, however, would appear to be a useful practice; the
investigation is here incomplete, but evidence is accumulating that tinned oranges and
tomatoes are a valuable source of the antiscorbutic factor.

5. Loss of antiscorbutic value during drying of vegetables. (Miss Skelton and Dr. E. M. Delf.)

Dried vegetables were found to be deficient in antiscorbutic properties, the degree of loss
depending chiefly upon the disorganisation of the tissues during drying, but to a small extent
also upon the time of storage. The result is in accord with the experience of the British
Navy in tiie XVIlIth century and in several military campaigns dating from the same period.

The work described under 1 and 5 is now practically complete, and several papers have been
published; that under 2, 3 and 4 is still incomplete. From time to time, as information was obtained,

memoranda have been forwarded to various Government Departments concerned to aid administrative
action.

In addition to the work detailed above, the Department has undertaken, at the request of the Food
Investigation Board of the Department of Scientific and Industrial Research, to investigate the effect of
cold storage lor long periods of time upon the anti-scurvy and other Yitamines contained in some natural
products. The cost of this work, which is already begun, will be met by a grant from the Department
of Scientific and Industrial Research.

An important feature in this nutritional research has been the introduction of the quantitative factor,
which, while enhancing enormously the value of the results obtained, increases correspondingly the
dilliculty of the work. Neglect of this method in the past has led to conclusions which may be quite
erroneous. For example: in studying the changes in antiscorbutic content during cooking, it is evident
that if the foodstuff in the amount given contains, when raw, a large excess over the minimum required,
any loss sustained will not be assessed or even detected if the residual amount in the cooked ration is
still in excess of that minimum. In estimating the relative antiscorbutic value of any given series of
foodstuffs, the first step necessary is to determine experimentally for each substance the minimum daily
ration which will protect the experimental animal from scurvy under the conditions of the experiment.
An accurate estimate of the loss sustained by heating, drying, or other methods of preservation can then
bo obtained by a comparison between the minimum rations required before, and after, the operation in
question. The determination of these minima involves a large number of experiments, but these are
necessary if the results obtained are to be other than misleading.

Dr. John Haldane, F.R.S. and Professor Kellas have beon studying the adaptive physiological
mechanism whereby “acclimatisation” to low barometric pressure is brought about, as observed in
ascents of high mountains. The enquiry was carried on by means of the Institute’s large pressure
chamber, the gift of the late Dr. Ludwig Mond.

Entomological Depabtment.

During the year the major portion of the time of Mr. Bacot was occupied in work connected with
the War Office Trench Fever Committee and problems concerning the destruction of lice in the Army.
In his capacity as Honorary Advisory Entomologist to the War Office, Mr. Bacot carried out numerous
experimental tests of processes and methods aiming at ridding the troops of lice.

During the summer months, with the aid of Corporal George Talbot, R.A.M.C., an investigation
concerning the efficiency of various preparations for repelling the attacks of mosquitoes was carried out
in this laboratory. The mosquitoes utilized for the trials were Stegomyia fasciata, of the stocks brought

by Mr. Bacot from Sierra Leone. The report was submitted to the War Office, and a paper, based on the
observations made has been published.

Very largo numbers of lice have been reared throughout the year in order to supply the extensivo
needs of the 1ranch Fever Committee’s work proceeding at Hampstead and at the Institute, as well as to
piovide loi the experimental tests connected with louse destruction referred to above.

Normal lice, with unblemished past, were also supplied to the American Red Cross Trench Fever

Research Commission, to Captain Nankivell and, more recently, to Sir John Rose Bradford’'s research
party at Etaples.

COMMITTEE ON TETANUS.

The War Office Committee for the Study of Tetanus, under the Chairmanship of Sir David Bruce,
has continued its work and has received during the year a grant of £583 12s. 3d. from the Institute.

The investigations ol' the Committee during this period have been mainly directod to the study of the
inter-relation of the various anaerobic bacteria and tetanus.

7



The Chairman continued his analyses of cases of tetanus occurring in Home Military Hospitals.
During 1918, 292 cases occurred. During the same year there were some 380,000 wounded men sent to
England from Prance. This gives an incidence of 8 per 10,000 wounded. When this is compared with
the first three months of the War, 20,701 wounded, and 153 cases of tetanus, an incidence of 74 per
10,000, it will bo seen that the incidence of cases of tetanus to wounded has dropped to a tenth of the
former rate. This drop has been chiefly due to the prophylactic use of anti-tetanic serum. There have
been some 1,450 cases of tetanus among tho wounded sent to England during the War, but for the serum
there would presumably have been some 14,000.

The rate of mortality among these cases of tetanus has also fallen in a similar manner. The ratio of
deaths to cases during the first year was 58%, whereas during 1918 it fell to 25%.

TItENCH FkVEK COMMITTEE.

During the year the Institute has contributed the sum of £1,606 14s. towards the expenses of this
investigation into Trench Fever.

This extraordinary disease, which suddenly appeared among our soldiers in the trenches, seemed to
be a special creation of the War. It was, so far as could be ascertained, a new and unknown disease.
It had not previously been recognized and described. In all probability it existed to a small extent in
Flanders before the War, but had not been recognized as a distinct disease, being lost in the confusion of
rheumatism, neuralgia, and such terms. Under war conditions the small number of cases occurring
quickly changed into large numbers, so that it is no exaggeration to say that Trench Fever was one of the
most important causes of sickness and invaliding in the British Army during the Great War. Trench
Fever, as this Committee was the first to prove, by direct experiment on man, is carried from man to man
by the louse, and the sickness caused by the fever and by the general effects of lousiness were
estimated at one time at from 70% to 90% of the whole sickness in the Army. From this it will be seen
how important a factor in War is the louse. The louse may be said at times to have removed almost as
many men from the firing line as the poison gases, high explosives, projectiles, and bullets of the enemy.
In the next war under similar conditions it will be as necessary to supply apparatus and means to koep
our men free from lice, as to provide shells or observation balloons.

The Committee, since the last Annual Report, has confirmed and added much to the knowledge
previously reached, of the way in which the disease is spread by lice. So far, there is no evidence that
the disease is spread in any other way.

The work of Mr. Bacot and others on the destruction of lice by a moderate degree of dry heat has
been confirmed by practical experience on a large scale with hot air chambers for disinfesting soldiers’
clothing and blankets. This method devised on the basis of knowledge acquired in the laboratory, has
been used very successfully by the Armies in France, and appears to have largely abolished Trench Fever.

Much doubt and great difference of opinion have existed as to the nature of the virus of Trench Fever,
but researches during the past year have gone far to establish tho view that the causal micro-organism
belongs to the class of very small bodies called Rickettsia, which has till recently been little studied and
still needs much investigation.

Some work has also been done on Typhus Fever on account of the great similarity between Typhus
and Trench Fever, as to the properties of the virus and the mode of spread.

Indeed it seems probable that the work on Trench Fever will throw much light on Typhus Fever—
a disease of great importance and extreme severity in many parts of the world.

Committee on Accessory Food Factors.
[Appointed jointly by the Lister Institute and Medical Research Committee. ]

This Committee was constituted early in 1918 with the objects of gathering together from all
countries and rendering rapidly available, experimental knowledge on this subject; of providing machinery
whereby valuable observations upon outbreaks of Scurvy, Beri-beri and other deficiency diseases, hereto-
fore mostly buried in official reports, might be brought to light for future guidance; and of co-ordinating
further investigations upon the subject.

The Members are:— Professor F. G. Hopkins, F.R.S., Chairman.
Dr. H. Chick, Secretary.
Dr. J. C. Dbummond.
Professor A. Hahden, F.II.S.
Dr. E. Meklanuy.

()



The following corresponding Members have been appointed—

Colonel w. wW. 0. Beveridge.

Dr. A. J. Chalmers, Khartoum.
Colonel S. L. Cummins.

Dr. H. D. Dakin, New York.

Dr. J. C. G. Ledingham.

Dr. Chartes Todd, Cairo.

Major Norman White, I.M S., Simla.

A survey of the present state of our knowledge upon accessory food factors and deficiency diseases
has been made by the Committee and is now in the press. This Monograph has been written to suit the
needs of the general scientific and medical reader.

A scheme of co-operation with the Army Medical Department has been arranged by means of which

Officers in contact with outbreaks of deficiency disease on active service abroad may forward accounts of
these occurrences directly to the Committee.

A similar connection has been established with the responsible medical authorities in our tropical
Colonies with the help of the Colonial Office.

The Committee has worked in conjunction with the Oils and Fats Committee of the Food

Investigation Board, Department of Scientific and Industrial Research, and is represented on that
Committee by Dr. J. C. Drummond.

A memorandum on the food value of margarine was drawn up jointly with the Oil and Fats
Committee and forwarded to the Ministry of Food, in March, 1919. In this document was set forth the
urgent reasons why the control of the Ministry as regards the proportion of animal fat to be included in
margarine should not be relaxed.

Other documents issued by the Accessory Food Factors’ Committee are the following:—

(a) A memorandum containing results of work from the Lister Institute, on the relative anti-
scorbutic value of Lemon Juice and Lime Juice (since published, Lancet, December, 1918)
was forwarded to the Army and Navy Medical Services early in October, 1918.

(b) At the same period a memorandum setting forth the reasons why increased imports of frosh
fruit were desirable during the coming winter, was forwarded to the Food Controller.

Serum Department.

During the first half of 1918, the researches of Miss Homer on the concentration of anti-toxic sera,
referred to in connection with the work of the Biochemical Department, were carried on at Elstree.
Dr. MacConkey has also been experimenting upon the more practical sides of the concentration of anti-
toxin, and particularly upon the substitution of sodium sulphate for ammonium sulphate in the process,

a problem with which he became suddenly confronted owing to the failure of supplies of the latter salt
in 1918.

< By means of sodium sulphate, antitoxin was concentrated six times; the final product contained 14%
of protein, was clear and almost colourless. The antitoxin content does not decrease any faster than in
other antitoxin preparations.

A large amount of work has been done by Dr. MacConkey and Mr. Roger to test various methods which
have been suggested for the standardisation of anti-meningococcic sera. This is a most important
requirement for the proper serum therapy of meningitis. No parallelism was discovered between the
~glutiuating titre of the serum, and the apparent success of its administration to patients. In Dr.
MacConkey s hands, the method of titrating the sera against definite weighed quantities of dried
meningococci of various types suggested by Lt.-Col. Gordon, C.M.G., of the Central C.S.F. Laboratories
of the War Office, was disappointing, owing to the irregularity of the results. A modification of the
method in which filtered extracts of meningococci wore employed as "toxin” was also unsatisfactory.

PRODUCTION OF SERA AND VACCINES.

Up to the time when hostilities ceased, the Serum Department was working to the limit of its capacity to
supply the requirements of the Army. Since the Armistice the demands of the War Office have diminished
and in the case of Tetanus Antitoxin ceased, but that for other sera is still considerable. The quantities
of sera, etc., supplied to the Military and Naval authorities, Local Government Board, etc., during the
year ending March 31st, 1919, were as follow :(—
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War Oflieo. Admiralty. Overseas Forcos. Govt. Board.

Diphtheria Antitoxin (Doses of 2,000 U.) 44,850 2,247 3,900 —
Tetanus Antitoxin (Doses of 1,500 U.) 00,312 710 100 —
Antidysentery Serum (Dosos of 20 c.c.) 93,720 400 — —
Antistreptococcic Serum (Doses of 10 c.c.) ... 2,850 2,594 4,200 —
Antimeningococcic Serum (Doses of 30 c.c.) ... 11,491 24 1,160 —
Agglutinating Sera (Phials of 1c.c.) ... 576 51 220 —
Bacterial Vaccines (c.c.), (Cholera, Plague,
Inliuenza, etc.) 91,225 3,851 603,000 53,000

Calf Vaccine (Vaccinations) — — 21,000 —

GENERAL AND FINANCIAL POLICY.

During the winter the Governing Body lias been considering the future policy of the Institute, and
a committee of the scientific members of the Board was appointed for this purpose.

The Governing Body has decided to restrict the work undertaken by the Diagnosis Department to
examinations and analyses desired by Public Bodies and proposes in future to limit the latter as far as
possible, in order that the Institute may be able to devote its whole energies to medical research.

The Governing Body has long felt that the Institute suffers from its want of contact with the
practical problems of disease and has decided that a research hospital in connection with the Institute
would add greatly to its usefulness. By Section 3 (d) of the existing Memorandum of Association, how-
ever, the Institute is specifically debarred from having a residential hospital, although it may treat as
out-patients persons suffering from disease. = The Governing Body therefore proposes to ask the members
to amend this section of the Articles of Association so as to remove the disability.

The Governing Body has also been considering for some time whether the designation “ Lister
Institute of Preventive Medicine” adequately indicates to the mind of the public the nature of its
activities. The Governing Body has arrived at the conclusion that it does not do so, and that the words
“ Medical Research '’ would convey to all persons more clearly the nature of the work carried on in the
Institute than the words “ Preventive Medicine.”

Owing to the greatly increased cost of maintaining laboratories at the present time, and the difficulty
of profitably carrying on the business side of the Institute on account of the enhanced price of labour and
materials, the Governing Body will ho obliged in future to curtail its activities, and unless it finds itself
in possession of further funds, will not be in a position to continue to afford the same advantages to
research workers as it has dono in the past.

The endowment of the Lister Institute is small compared with that of the Pasteur Institute and
llockefellor Institute, and income derived from endowments is, for many reasons, preferable in the case of
an institute such as the Lister to one derived in large part, from the results oi trading. The Institute has
not received any substantial sum by way of endowment since Lord Ilveagh s munificent gift in 1899, and
the Governing Body believes that the more clearly the public understands the scope of its work, the more
likely it is to receive support.

The Governing Body therefore proposes, for the consideration of Members, a modification in the final
portion of the name of the Institute, and that in future it shall be called “ The Lister Institute for Medical
Research,” and is summoning a Special General Meeting of the members, at which the Chairman will
propose Resolutions amending Section 1. of the Memorandum of Association, stating what the name of tho
Institute shall be, and Section 3 (d) which specifically excludes tho establishment of a residential hospital
from the category of the objects of the Institute.

Inasmuch as the provisions contained in the Memorandum of Association constituted the conditions
on which Viscount Iveagh made his gift of £250,000 to tho Institute in 1899, no alteration can be made in
the Memorandum of Association without his consent, or that of the person in whom the right of appoint-
ment of his representative on the Governing Body is vested. Lord lveagh raises no objection to tho
change in tho title, and has signified his agreement with the proposal to have a hospital, provided special
funds are found and the ordinary funds of the Institute are not made use of for this purpose.

The Accounts and Balance Sheet for the year ended 31st December, 1918, are attached and although
they show a satisfactory position, tho change from war to peace conditions must be expected to materially
affect the results in future. The large Army contracts will disappear and all work, whether of research or
in tho production of sera, etc., will involve greatly increased cost, as compared with pre-war times. Tho
Governing Body has decided to raise the prices of the Institute’s products, but it does not see any reason
to suppose that the increased cost of production will, in tho near future, be compensated either by
increased sales or enhanced selling prices.

Dilapidations to tho Institute’s property at Chelsea and Elstree have not been made good sinco 19 Ll,
and a considerable sum will bo required to be spent this and noxt yoar upon reparations unavoidably
postponed during tho War.
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The Governing Body has been informed that the Institute is liable for payment of Income Tax under
Schedule D. on profits resulting from the sale of sera to the Government, and they have, therefore, placed
a sum of £6,000 to a special reserve fund, to meet the probable claims for Income Tax to tho 31st December,
1918. Further payments to a considerable amount have still to be provided for, the tax being based on
three-year averages.

When the Pension Scheme was formed it was decided the fund should be re-valued five years later by
a Fellow of the Institute of Actuaries, who should report to the Governing Body upon the adequacy of
the fund to meet the expected claims upon it. This has been recently done, and in accordance with the
recommendation of Mr. W. Palin Elderton, F.I.A., an additional sum of £1,000, making £1,700 in all, has
been added to the fund for the year 1918.

The following investments of the Pension Fund have been paid off or sold during tho year, and
replaced by War Bonds, viz..—
£3,000 Crompton & Co., 5J% debentures.
£2,000 China Navigation Co. Stock

resulting in a profit of £2,468 15s., and bringing the value of Lord Lister's gift to the Institute up to
£19,669 10s.

In closing its report for the last of the years during which our country has been at war, the Govern-
ing Body records its appreciation of the work performed, often under considerable strain, by the members
of the staffs who have remained at their posts. By so doing it has been possible for the Institute to
enormously increase the production of sera, vaccines, etc., to meet the requirements of our soldiers and
sailors, and to carry out important investigations demanded by the state of war and by the limitation of
our food supplies. The Governing Body is aware that such work has often been performed under great
difficulties due to want of trained assistance and limitation of the supply of necessary materials.

It also desires to express its recognition of the valuable help rendered by those who have tem-
porarily filled gaps occasioned by the absence of tho regular staff on military sorvice. In most cases such
positions have, of necessity, been filled by women, and the Governing Body realises that the Institute
could not have met the demands upon it and taken its share in the divers scientific investigations, upon
the successful prosecution of which our national existence has depended, had it not been for tho help
afforded by women who have successfully undertaken duties ranging from the conduction of an original
research to tho grooming of a restive horse.

DAVID BKUCE,

Chairman.



Dl BALANCE SHEET

£ s d £ s d £ s d
To Creditors ... 3155 511
To Pension Pond—
Lord Lister's Bequest ... 17,900 15 O
Profit on Salo of Investments 2168 15 0
----------------- 19,669 10 0
Interest, Dividends and Contributions from
Income Accounts to 31st Dec., 1917 13,035 6 6
Interest and Dividends on tho Investments,
and Contribution from Income Account,
1928 3220 19 5
35925 15 11
To Contingency Fund to December 31st, 1918 8,228 18 1
To Sinking Fund to December 31st, 1918 7660 4 6
TO Income Tax Schedule D. Reserve Account... 6,000 0 0
To Capital Fund to December 31st, 1918—
Balanco of Income and Expenditure to 3lst
December, 1917... 90;317 14 11
Donations, &c., received to date from the following—
Dr. Ludwig Mond (1893) 2,000 0 O
The Berridgc Trustees (1893/98) ... 46,379 10 1
The Grocers’ Company (1894) 10,000 0 O
Lord lveagh (1900) 250,000 0 O
Other Donations (1891-1907) 20,120 8 3
Jenner Memorial Fund (1899) 5768 0 11
Add 421,585 14 2
Balance of Incomo and Expenditure Account, 1918 11,700 2 1
Less
Incomo Tax Schedule D. Reserve Aooount... 6,000 0 O
5701 2 1
430,286 16 3

DAVID BRUCE, Chairman.

G. W. ADDISON, Hon. Treasurer.

£491,257 0 8

REPORT OF THE AUDITORS
We have audited the above Balance Shoot. We have obtained all the information and explanations we have requirod.
of the state of the Institute’s affairs, according to the best of our information and the explanations given to us aurl as shown
London, 22nd May, 191!).
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of Jfrouentiw pieMane*
31st DECEMBER, 1918. Cr.

By Cash— M s. L. £
At Bankers 2144 8 7
In band 3514 5
2180 3 0
By Investments (at cost)—
£5,000 Great Northern Bailway 3 per cent. Debenture Stock 4570 11 O
£3,000 Lancashire & Yorkshire Bailway 3 per cent. Consolidated Preference Stock 4520 3 6
£1,900 London &NorthWestern Rail way 1 per cent. Consolidated Preference Stock 5940 5 0
' £5,000 Great Ooutral and Midland Bailway Joint Committee 3i per cent.
Guaranteed Stook 5123 19 3
£2,900 New South Wales 5J per cent. Stock, 1922-32 2897 16 0
£1,000 Cape of Good Hopo 3£ per cent. Stock '1010 0 O
£1,505 7s. 3d. New South Wales 1 per cent. Stock, 1942-02 1,500 0 O
£353 North Eastern Bailway 1 per cent. Guaranteed Stock 499 11 0
£3,000 6 per cent. Exchequer Bonds, 1920 3,000 0 O
£7,300 5 percent. National War Bonds, 1922 7,300 0 O
£25,600 5 percent. War Stock, 1929-1947 24324 16 2
60,677 111
By Investments, Loud lveagh’'s Donation (at COSt)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945 24117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stook, 1929-1949 23875 0 0
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1949 24484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935.. 24937 10 0
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 24,860 5 0
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943 23850 0 O
£25,000 London and Souta-Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2) per cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O
—_— - 250,000 0 O
By Investments, Jenneb Memorial Fund (at cost)—
£2,651) Southwark and Vauxhali Water Co. 3 per cent. Debenture Stock “ B ” 2,756 10 0O
£2,660 South Eastorn Railway 3 per cent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cont. Stock 271 51
5768 0 11
By Investment Contingency Fund (at cost)—
£8,700 5 per cent. War Stock, 1929-1947 8228 18 1
By Investments, Pension Fund (at cost)—
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stook 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowed
Capital 5 per cent. Perpetual Debenture Stock (deposited with Treasury) 936 0 O
£1,875 Port of London 4 per cent. B. Stock 1,800 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 Ontarioand Quebec Railway 5 percent. Debenture Stock (deposited with Treasury) 984 0 O
£661 Madras and South Mahratta Railway 4 per cent. Debentures 656 19 7
£500 Canada 4 per cent. Stock (deposited with Treasury).. 492 11 0O
£700 Western Australia 4 per cent. Stock, 1942-1962 698 7 0
£600 Union of South Africa 4 per cont. Stock, 1943-1963.. 54 2 0
£1,200 Great Northern Railway 3 per cent. Debenture Stock 891 2 9
£9,200 5 per cent. War Stock, 1929-1947 8,672 15 3
£2,100 6 per cent. Exchequer Bonds, 1920 2,100 0 O
£5,500 5 per cent. National War Bonds, 1922 5500 0 O
£4,700 5 per cent. National War Bonds, 1923 4700 0 O
Balance Uninvested 1,763 1 8
35,925 15 11
By Investments, Sinking Fund (at cost)—
£700 5 percent. National War Bonds, 1922 . " . . 700 0 O
£6,500 5 per cent. War Stock, 1929-1947 6,106 7 6
6,806 7 6
(The above Investments, at the market value, 81st Deoember, 1018, show a depreciation ol appr nately £106157.)
By Debtors 20,717 19 4
By Stock op Tuberculin, Mallein, Bacterial Vaccines, &c. 5 2 9
By Furniture, FiTriNos, Scientific Apparatus and Books—
As per account, 31st December, 1908 2,746 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account. 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase op Freehold Land adjoining “ The Studios,” Chelsea 169 6 8
By Lease op “ The Studios,” Chelsea, as per last account .. i 2304 2 9
Less amount written off .. . . . 65 2 0
2239 0 9
By Queensberry Lodge Farm, Elstree—
Purchase of freehold land and buildings and Expenditure on now buildings,
as per account, 31st Docember, 1912.. 20,455 10 0
Stook of Animals and Borage 1,764 10 11
Stock of Anti-Toxins, Bottles, &c. 1,787 12 1
Stable Utensils, Farm Implements and Sheds, as per acoount, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per acoount, 31st Deoember, 1903 . 466 1 3
Furniture, as per account, 31st Deoember, 1903 .. 215 8 0
4371 13 7
* Nothing has been charged for depreciation of Furniture, &c. since new purchases to a greater amount
than the estimated depreciation (1070 made during the year have been written off. £491257 0 8

TO THE MEMBERS.
In our opinion, such Balanco Sheet is full and fair, and properly drawn up so as to exhibit a true and correot view
by the books of the Institute.
COOPER BROTHERS & 0O,
) Chartered Accountants) w““uo,se
13



| toter onotitute of

Dr. INCOME AND EXPENDITURE ACCOUNT

INCOME. £ s d

To Interest and Dividends on General Investments 10,844 14 9

To Interest and Dividends on Pension Fund Investments 1520 19 5

To Interest and Dividends on Sinking Fund Investments 351 5 0

To Investigation, Diagnosis and Analysis Fees, &c. ... 2,288 17 10
To Sales of Tuberculin, Mallein, Sera, (fee, and Stock at 31st December, 1918, less

Stock at 31st December, 1917 41,696 11 1

To Kent of Rooms in the Institute 936 12 8

mE57639 0 9

(14)
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for the year ending 31st December, 1918.

By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By

EXPENDITURE.
Rent, Rates, Taxes and Insurance

Salaries and Wages of Staff

Stationery, Printing and Postage

Printing of Collected Papers

Office Expenses and Sundries ...

Interest on Loans

Travelling Expenses ...

Auditors’ Fee

Gas, Water and Fuel

Electric Light and Power =

Director’s Laboratory Expenses, including General Apparatus

Bacteriological Laboratory Expenses, including Apparatus

Water and Bio-cheinical Laboratory Expenses

Tetanus Research Expenses

Trench Fever Research Expenses

Serum and Calf Lymph Laboratory Expenses, including Apparatus and Cost of Bottles
Culture Media

Animals

Animal House Expenses and Forage

Repairs and Alterations to Buildings, including Workshop Expenses

Library Expenses

General Stores

Bad Debts

Contribution to the Pension Fund U1700 and Interest on Pension Fund Investments
Depreciation of the Lease of “ The Studios,” Chelsea

Sinking Fund (4% per annum on Cost of Buildings and Interest on Investments)

Balance, being Excess of Income over Expenditure, Transferred to Balance Sheet

(I,

£
2,075
16,956
303
153
147
25
31
26
1,363
234
432
861
467
583
1,606
6,455
389
890
7,704
631
51
472
25
3,220
65
761
11,701

JE57,639

8
18

0
2
3
9
3

16
5
9

17
7

18
8

12

14

13

15

10
6
4

4

12
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR

ARKWIIIGHT, J. A, BACOT, A. and
DUNCAN, F. Martin

ARKWRIGHT, J. A. and
LEPPER, Elizabeth A.

BACOT, A. - - - - -

BACOT, A. and LINZELL, L. -

BACOT, A., and LLOYD, L. -

BACOT, A. and TALBOT, G. -

Preliminary Note on the Association of Rickettsia Bodies in

Lice with Trench Fever. British Med. Journal, Vol. I1., 1918.

The Association of Rickettsia with Trench Fever. Journal of

Hygiene, Vol. XVIII., 1919.

The Minute Bodies (Rickettsia) found in Association with
Trench Fever, Typhus Fever and Rocky Mountain Spotted

Fever. Transactions of Society of Tropical Medicine and

Hygiene, Vol. XI11., 1919.

A Series of Sixteen Cases of Blackwateii Fever occurring in

the Eastern Mediterranean. Trans, of Society of Tropical

Medicine and Hygiene. Vol. XI., 1918.

The Essex

Mosquitoes and the Danger of Malaria in England.

Naturalist, Vol. XVII11., 1918.

The Unreliability of Sulphur for the Destruction of Lice in

Clothing. British Medical Journal, Vol. I1., 1918.

Lice: The Diseases Carried by them and the Measures
available for the Protection of Children and Civilians.

School Hygiene, March, 1919.

(See Arkwright, J. A., Bacot, A, and Duncan, F. Martin, also

Grant, J. T., and Bacot, A)

The Incubation period of the eggs of Haematopinus asini.

Parasitology, Vol. XI., 1919.

Destruction of Nits of the Clothes Louse by solutions of
Cresol-soap emulsion and Lysol. British Medical Journal,
Vol. 1., 1918.

The Comparative E ffectiveness of certain Culicifuges under

Laboratory Conditions, Parasitology, Vol. XI., 1919.

The Survival Period of Lice and Nits (Pediculus liumanus) when
submerged in Tap Water and W ater containing 1% of Salrt,
at various temperatures. British Medical Journal, Vol. L,
1919.
(16)



CHICK, Harriette and DELIA E. Marion

CHICK, Harriette, HUME, Eleanor M.,

and SKELTON, Ruth F.

CHICK, Harriette, HUME, Eleanor M.,
SKELTON, Ruth F., and SMITH,

Alice Henderson

CHICK, Harriette and RHODES, Mabel

DELF, Marion and SKELTON, Ruth F.

DELF, E. Marion and TOZER, Frances M.

DUNCAN, F. Martin

GRANT, J. T. and RACOT, A.

GREENWOOD, M.,

» «

GREENWOOD, M. and TERR, A. E.

GREENWOOD, M. and
THOMPSON, Cecily M.

HARDEN, A. and RORISON, R.

The Antiscorbutic Value of Dky and Germinated Seeds.

Biochemical Journal, Vol., XIIl., 1919.

The Antiscorbutic Value of Cow’s Mitk. Biochemical Journal,

Vol. XI1., 1918.

The Relative Content of Antiscorbutic Principle in Limes and
L emons, together with some new facts and some old obser-
vations CONCERNINO THE VALUE OF “ LIMK JUICE,” IN THE PRE-

VENTION of Scurvy. Lancet, Vol. Il., 1918.

An investigation of the Antiscorbutic Value of the Raw Juices
of Root Vegetables, with a view to their adoption as an

ADJUNCT TO THE DIETARY OF INFANTS. Lancet, Vol. Il., 1918.

The Anti-scorbutic Value of Cabbaoe. |Il. The Effect of Drying
on the Anti-scorbutic and Growth promoting properties of

Cabbage. Biochemical Journal, Vol. XII., 1918.

The Anti-scorbutic Value of Cabbage. |. The Anti-scorbutic
and Growth promoting properties of Raw and Heated

Cabbage. Biochemical Journal, Vol. XI1., 1919.
(See also Chick, Harrikttk and Delf, E. Marion.)

(See Arkwright, J. A., Bacot, A. and D uncan, F. M.)

Experiments concerning the E fficiency of Hot-air Huts for
the disinfestation of Blankets and Clothing. Journal of

the Royal Army Medical Corps, Vol. XXXI., 1918.

On the E fficiency of Muscular Work. Proceedinys of the Royal

Society B. Vol. 90, 1918.

The Epidemiology of Influenza. British Medical Journal,

Vol. 11., 1918.

A Report on the Causes of Wastage of Labour in Munitions
Factories employing Women. Medical Research Committee,

Special Report Series. No. 16. 1918.

Problems of Industrial Organisation. Journal of the Royal

Statistical Society, Vol. LXXXII., 1919.

An Inquiry into the Prevalence and Aetiology of Tuberculosis
among Industrial W orkers, with special reference to
Female Munition W orkers. Medical Research Committ e,

Special Report Series. No. 22. 1919.

An Epidemiological Study of the Food Problem. Proceedings of

the Royal Society of Medicine. Vol. XI., 1918.

The Antiscorbutic Properties of Concentrated Fruit Juices.

Journal of the Royal Army Medical Corps, Vol.,, XXX1L, 1919.



HARDEN, A. and ZILVA, S. S.
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HARDEN, A., ZILVA, S. S
and STILL, G. F.

HARTLEY, P

HOMER, Annie
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HUME. E. Margaret

LEDINGHAM, J. C. G.

An Investigation of Beer fok Antineuritic and Antiscorbutic
Potency. Journal of the Institute of Brewing, Vol. XXIV.,
1918.

The Differential Behaviour of the Antinruritio and Anti-
scorbutic Factors towards Adsorbents. Biochemical Journal,

Vol. XI1., 1918.

A Note on the Susceptibility of the Antiscorbutic Principle to

Alkalinity. Lancet, Vol. Il., 1918.

Note on the Etiology of Scurvy in Guinea-pigs. Biochemical
Journal, Vol. XI1., 1918.

The Antiscorbutic Factor in Lemon Juice. Biochemical Journal,
Vol. XI1., 1918.

Accessory Factors in the Nutrition of the Rat. Biochemical

Journal, Vol. XI1., 1918.

E xperimental Scurvy in the Monkey. Journal of Pathology and

Bacteriology, 1919. (In the Press.)

Infantile Scurvy. The Antiscorbutic Factor of Lemon Juice in

Treatment. Lancet, Vol. 1., 1919.
(See Martin, 0. J.,, Hartley, P., and Wirtiams, F. E.)

On the Concentration of Antitoxic Sera by the salting out of

the Heat-denaturated Serum Proteins with Sodium Chloride.

Biochemical Journal, Vol. XI1., 1918.

On the Concentration of Antitoxic Sera. Journal of Physiology.

Vol. LIL, 1918.

On the Toxicity of Cresylic Acid. Journal of Physiology, Vol. LIL
1918.

A Note on the Nature of the Proteins associated with Anti-

toxin in Antitoxic Sera. Journal of Physiology, LIL, 1918.

Further Observations on the Properties of Antitoxic Sera.

Journal of Physiology, Vol. LIL, 1918.

On the Separation of Antitoxin and its Associated Proteins
from Heat-denaturated Sera. Biochemical Journal, Vol.
X111, 1919.

On the Increased Precipitability of Pseudoglobulin and of its
Associated Antitoxin from Heat - denaturated solutions.

Biochemical Journal, Vol. XI111., 1919.

(See Cnhick, H., Hume, E. M., and Skelton, 11 F.; also Chick, 11,

Hume, E. M., Skelton, R. F. and Smith, A. H.)

A “Reversion” Phenomenon in Bacterial Fermentation. Journal

of Hygiene, Vol. XVII., 1918.
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LEPPER, E. A.

LINZELL, L.

MARTIN, C. J.,, HARTLEY, P.

WILLIAMS, F. E.

MARTIN, C. J. and WILLIAMS, F. E.

RHODES, Mabel
ROBERTSON, Muriel

»

SKELTON, R. F.

SMITH, Alice Htinderson

»m

STILL, G. F.
TALBOT, G.
TEBB, A. E.
THOMPSON, 0. M.

TOZER, F. M.

TULLOCH, W. J.iiiiiiiiiieee,
WELLS, F. Mo,

WILLIAMS, F. Eorriiis

ZILVA, S. S.

ZILVA, S. S. and WELLS, F. M.

(See Arkwright, J. A, and Lepper, E. A)
(See Bacot, A. and Linzkll, L))
(See Bacot, A., and Lloyd, L.)

An E pidemic op Fifty Casks of Influenza among the Personnel
of a Bask Hospital, B.E.F., France. British Medical Journal.

Vol. I1., 1918.

Agglutination in the Diagnosis of Dysentery. British Medical

Journal. Vol. 1., 1918.

The Chance of recovering Dysentery Bacilli from the Stools
ACCORDING TO THE TIME ELAPSING SINCE THE ONSET OF THE

Disease. British Medical Journal. Vol. I., 1918.
(See Chick, H. and Rhodes, M)
Notes on Vibrion septique. British Medical Journal. Vol. I., 1918.

Serological groupings of Vibrion septique and tiieir relation to

the production of toxin. (In the Press.)

(See Cnhick, Il., Hume, E. M., and Skelton, R. F.; Cnhick, 11,
Hume, E. M., Skelton, R. F. and Smith, A. H.; also

Delf, M. and Skelton, R. F)

Beer and Scurvy. Some Notes from History. Lancet. Vol. 11.,

1918.

A Historical Inquiry into the E fficacy of Lime Juice for the
Prevention and Cure of Scurvy. Journal of the Royal Army

Medical Corps. Vol. XXX11., 1918.
(See also Chick, H., Hume, E. M., Skelton, 1L F., and Smith, A. H.)
(See Harden, A., Zilva, S. S. and Still, G. F.)
(Sec Bacot, A. and Talbot, G.)
(See Greenwood, M. and Tkhb, A. E.)
(See Greenwood, M. and Thompson, C. M.)
(See Delf, E. M. and Tozer, F. M)
(See Papers published by Tetanus Committee.)
(See Zitva, S. S. and Wells, F. M)

(See Martin, C. J.,, Hartley, P., and Wirtiams, F. E.; also
Martin, C. J., and Wiltliams, F. E.)

The Action of Ultra-violet Rays on the Accessory food factors.

The Biochemical Journal, vol. XI111., 1919. (In the Press.)

The Influence of Deficient Nutrition on the production of
Agglutinins, Complement and Amboceptor. The Biochemical
Journal, Vol. XI11., 1919. (In the Press.)

(See Harden, A., and Zilva, S. S.; also Harden, A., Zilva, S. S,
and Stint, G. F.)

Changes in the Teeth of Guinea-pigs due to diet. Proceedings
of the Royal Society, B., Yol. 90, 1919.



Papers Published by the Tetanus Committee.

BItUCE, SIB DAVID . . . Seventh, Eighth and Ninth

Analyses of casks of Tetanus
TREATED IN HOME MILITARY HOSPITALS. British Medical
Journal, Vol. 11., 1918.

R R . . . “Tetanus.” War Medicine, American Bed Cross Society, Paris,

December, 1918.

GOADBY, SIB KENNETH . . The Bacterial Flora of War W ounds. British Medical Journal,
Vol. 1., 1918.
TULLOCH, Ww. J. . . . Concomitant anaerobic infections in tetanus. British Medical

Journal, Vol. 1., 1918.

The Isolation and Serological Differentiation of B. tetani.

Proceedings of the Royal Society, B. Vol. 90, 1918.

Papers Published by the Trench Fever Committee.

ARKWRIGHT, J. A.. . . « (See papers published from the Laboratories of the Institute.)
BACOT, A .ottt
BACOT, A., and LLOYD, L..

BYAM, wW. AND OTHERS . . . Trench Fkvkr - a louse borne disease. Transactions of Society of
Tropical Medicine and Hygiene. Vol. XI., 1918.

0 . . . . Trench Fever. Oxford Medical Publications, 1919. (In the Press.)

Memoranda and Reports forwarded to various Government

Departments during 1918

1. Memorandum upon the Use of Germinated Pulses (Duall) in the Prevention of Scurvy on Active

Service.

Forwarded to the Director General, Army Medical Service, January 4th, 1918.

2. Report on Sample of Lime Juice (Official issue) prepared in Bombay, received from the India Office,
October 17th, 1917.

Forwarded to the India Office, February 20th, 1918.

8. Report on Anti-scorbutic Value of Dried Cabbage, prepared at the Dunnlngton Farm Produce Factory.

Forwarded to the Food Production Committee oj the Board of Agriculture, May ;17th, 1918.

4. Memorandum upon the Anti scorbutic Value of the Juice of Lemons and Limes, and the superiority
of the former.
Forwarded to the Director General, Army Medical Service and Naval Medical Service, The India
Office, Ministry of Food, etc. October 5th, 1918.

5. Memorandum containing results of Experimental work carried out by Dr. E. Marion Delf, to
ascertain the influence of a small concentration of Citr c acid (05%) upon the deterioration
in anti-scorbutic value taking place during the cooking of germinated pulses and other
VEGETABLES. (SUGGESTED BY MAJOR GuKIG, 1.M.S))

Forwarded to the India Office and War OJjice, December 7th, 1918.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
May 12th, 1920.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present the 26th Annual Report.

THE GOVERNING BODY.

There have been no changes in the membership of the Governing Body since the date of the last
Annual General Meeting, when the Council re-elected Professor Andrewes, Professor Bulloch and
Sir James Kingston Fowler to represent the members until December 31st, 1920.

Sir David Bruce was abroad from November, 1919, to May, 1920, and Professor Starling was appointed
temporary Chairman during his absence.

In March, Professor Starling left on a visit to India, at the invitation of the Government of India,

to advise it regarding a projected “ All-India Institute for Medical Research” and Sir James Fowler was
appointed Acting-Chairman, in his stead.

COUNCIL.

Professor A. Schuster, who represented the University of Manchester, resigned during the year and

the University has appointed Professor H. R. Dean, a former member of the Staff of the Institute, in his
stead.

The Governing Body have to record with sorrow the death of three members of Council, viz.,
Professor Sir W. Osier, Professor W. S. Greenfield and Dr. J. Sidney Turner. Professor Osier represented
the University of Oxford and was for many years a valued colleague on the Governing Body. Professor
Greenfield, who represented the University of Edinburgh, took an active interest in the early career of
the Institute, and Dr. Sidney Turner was one of the members of the Committee which was instrumental

in founding the British Institute of Preventive Medicine in 1889 and has served upon the Council of the
Institute since 1903.

The Universities of Oxford and Edinburgh have not yet appointed representatives to replace
Professor Osier and Professor Greenfield.

The three members who retire by rotation, and who are eligible for re-election, are the representatives
of the Universities of Cambridge and Edinburgh and the British Medical Association, with which learned
bodies the nominations rest. The mombers at the Annual General Meeting will, therefore, be called upon
to elect only one representative upon the Council in place of the late Dr. Sidney Turner.

STAFF.

The two mombers of the Staff, Dr. Hartley and Mr. Greenwood, still remaining on military service at
the date of the last Annual Meeting have been demobilised. Both these gentlemen have, howover, since
resigned their appointments, Dr. Hartley being appointed to take charge of the research laboratories for
bio-chemistry sustained, by Messrs. Burroughs, Wellcome & Co., and Mr. Greenwood to a medical
inspectorship at the Ministry of Health where a department of medical statistics is in contemplation.

Miss Cecily Thompson and Miss Hilda Woods, formerly temporary assistants in the department of
Statistics, have also resigned on receiving appointments in the Ministry of Health under Mr. Greenwood.

The Governing Body has not thought it advisable, owing to the greatly increased cost of maintaining
the Institute, to fill the positions thus vacated and for the same reason it is improbable that it will continue
to have a department of medical statistics at the Institute in the near future. Mr. Greenwood and his
staff are for the present accommodated at the Institute by arrangement with the Ministry of Health so
that his former colleagues still have the advantage of his expert statistical knowledge on occasion.
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During the war, the position of assistant bacteriologist at the serum department has been held in
succession by Miss Homer, Dr. Zilva and Mr. Roger. The last mentioned resigned in October last, and
in order to diminish the strain upon the bacteriologist-in-charge, the Governing Body considered it
advisable to secure the services of a more experienced bacteriologist who could relieve Dr. MacConkey of
some measure of the responsibility attached to the position. To this end, they have transferred Dr. Petrie,
who began his career on the stafi' of the Institute at Elstree, in 1904, under the late Dr. George Dean,
to the serum department. It has also appointed a clerk to the serum department in order to relieve
Dr. MacConkey and the central office of the work of record-keeping, petty administration and accounting.
Mr. J. W. Brown, formerly an assistant in the statistical department has been transferred to Elstree for
the purpose.

The transfer of Dr. Petrie and the departure during the last few years of Dr. Henderson Smith and
Dr. Penfold, who have accepted appointments elsewhere, has seriously reduced the staff of the Bacterio-
logical Department. Upon this department has fallen the burden of a considerable amount of routine
investigatory work for public bodies and the manufacture of large quantities of prophylactic vaccines for
the Ministry of Health and other public authorities in this country, or its colonies and dependencies,
thereby curtailing the time available to the staff for their own researches. Nevertheless, the Governing
Body regrets that, owing to the depreciation in the value of money and the unsettled financial conditions
prevailing, it has not so far, felt justified in in aeasing the permanent staff of the department. It is not,
however, unmindful of the position of affairs and also of the considerate way in which Dr. Ledingham
and his colleagues have met the great demands upon their time in order to supervise and carry out the
unusual amount of routine work which has been required of the department.

Miss Homer, who was a temporary assistant in the bio-chemical department during the latter years
of the War, has left the Institute. During her stay at the Institute, Miss Homer continued to devote
herself with success to the elucidation of problems connected with the concentration of Antitoxic Serum
commenced by her whilst at the serum department. Miss Homer’s researches will be referred to when
considering the scientific work of the Institute during the year.

Dr. Zilva, another temporary assistant, continues to work in the bio-chemical department under
Dr. Harden, and his salary is found by a grant from the Medical Research Council. In consideration
of the valuable services rendered by Dr. Zilva to the serum and chemical departments during the war,
he has been appointed an honorary assistant whilst he continues to work in the Institute.

In the department of experimental pathology, several minor changes in personnel have occurred.
On account of the restriction of the food supply during the war, Dr. Chick, in 1916, gathered together a
number of scientific and medical women to work with her upon accessory food factors and more particularly
to ascertain the content of the various vitamines in different foodstuffs and the effect of cooking and
preservation upon them. Most of these ladies held collegiate appointments elsewhere and have had to
return to their pre-war duties. Mesdames Barnes, Davey, Delf, Price and Runge have left on this account,
and Miss Henderson Smith and Miss Rutherford have temporarily joined the staff of the department to
assist to carry on this work.

Some members of the staff have been seconded for scientific service abroad. In August last, at the
request of the Accessory Eood Factors’ Committee, appointed jointly by the Lister Institute and the Medical
Research Council, Dr. H. Chick was granted leave to proceed to Vienna to study diseases due to food
deficiencies, which are so rife in that unfortunate city. The object of Miss Chick’'s mission will be
discussed later when dealing with the work of the Committee on Accessory Food Factors.

Miss Chick was accompanied by Dr. Elsie Dalyell, a Beit Fellow, who before the outbreak of war
was conducting researches at the Institute. In February of this year the personnel of the mission was
increased by the transfer of Miss Margaret Hume, a temporary assistant in the department, to Vienna.

In March, 1920, the services of Mr. Bacot, entomologist to the Institute, were lent to a commission
appointed by the League of Red Cross Societies which proceeded to Poland to investigate the etiology of
typhus fever.

Miss Fletcher, the librarian and private secretary to the director, resigned in August, 1919, and
returned to Australia. The Governing Body accepted her resignation with regret, for not only had she
rendered valuable service to the Institute in both capacities for several years, but, during the absence of
the director on military service, had acted as secretary to the board to their complete satisfaction.
Her position has not been filled, the care of the library being, for the present, undertaken by the chief
clerk with a member of the scientific staff as honorary librarian.

Miss Rhodes has also resigned on being appointed, by the Medical Research Council, assistant
curator of the National Collection of Typo Cultures which is located at the Institute and subsidised
by the Medical Research Council.

Dr. R. St. John Brooks, formerly a research student at the Institute, who has been appointed
Curator of the National Collection by the Medical Research Council, has been made an honorary member
of the staff of the bacteriological department so long as the collection is located at the Institute.p

S



RESEARCH WORK.

The scientific activities of the Institute have not yet reached the pre-war level. This is to be
accounted for to a large extent by the diminished staff, and the correspondingly increased demands upon
those remaining for the performance of routine duties. This fact has already been alluded to in the caso
of the bacteriological department in which its operation has been most marked. Another factor which
lias been contributory is the considerable amount of re-adjustment at the Institute contingent upon the
war, but the most important cause which has been operative is the scarcity of research wmrkers. For
five years past the supply of young tnen suitably trained and willing to devote a few years to medical
research has been seriously curtailed and those who have sought the hospitality of the Institute have
done so, more with a view to learning methods of investigation prior to resuming or entering upon
scientific research. In this direction the various departments have performed a deal of useful post-
graduate instruction, particularly to colonial officers who have served in the war, but the actual return
for this labour is not yet.

The investigations on accessory food factors which are being carried out at the Institute, the nature of
which is described in some detail below, were materially assisted during 1919 by grants from the Medical
Research Council and the Governing Body is glad to report that the Council has allocated a further very
substantial sum towards their continuation during the present year.

It is the practice of the Medical Research Council to subsidise researches, the programmes of which
have received its approval and the heads of the departments of biochemistry and pathology are responsible
to the Council for the appropriate expenditure of these grants.

Depaktment of Bactehiology.

On his return from service Dr. Ledingham was invited by Sir David Bruce, the Chairman of the
War Office Trench Fever Committee, to assist the committee in its work, and he took up the question of
the transmissibility of the trench fever virus to laboratory animals, using for the most part lice excreta
collected by Mr. Bacot from lice fed on experimentally infected volunteers at the New End Military
Hospital. Though the results have been in the main negative, so far as one can judge from the temperature
charts in inoculated animals, there have been a few striking exceptions both in guinea pigs and rabbits in
which a definite febrile phase has intervened after an incubation period of 7—It) days. The actual proof
of transmissibility however, even in the apparently successful cases cannot yet be held as established and
a further series of experiments in the same direction is contemplated. There is a danger that the trench
fever virus may perish in the near future unless facilities be given for its occasional propagation in man
with a view to the renewal of the stock of infective lice excreta. In the course of his work on this
question Dr. Ledingham has been able to establish the fact that the peculiar coccoid bodies (Rickettsia)
found in the excreta of lice fed on trench fever patients and to the study of which Dr. Arkwright and
Mr. Bacot have notably contributed, are capable of being agglutinated in a similar manner to bacteria in
general by the sera of immunised animals. This fact will be of great assistance in further experimental
studies, but owing to the virtual disappearance of trench fever it does not seem likely that the reaction
can be effectively tested from the diagnostic point of view.

Dr. Ledingham was some months ago invited to join the “ Pathological Methods” Committee of the
Medical Research Council. Dr. Arkwright has maintained his connection with the Trench Fever
Committee now about to be dissolved owing to the closure of the New End Military Hospital. The
records are now in the Lister Institute and decision is awaited as to the form in which the final report is
to appear. Some work in tabulating the material has already been done by Dr. Arkwright.

Dr. Arkwright has also been engaged in a study of certain problems in bacterial variation and has
elicited the fact that cultures of dysentery bacilli and probably other organisms of the great coli-typhoid
group which agglutinate perfectly uniformly with the respective immune serum when tested in the mass,
may as the result of examination of individual colonies, be found to consist really of two types of
organisms, the one re-acting like the parent mass, the other possessing little or no serological affinity with
it, though in other respects similar. The demonstration of these variants in cultures will certainly have
to be reckoned with in connection with modern attempts to classify bacteria on serological grounds. Dr.
Schitze has continued his researches on the serological interrelationships of the Salmonella group of
organisms to which the paratyphoids infecting man belong, in addition to many others associated with, or
responsible for disease in animals. Some results of bis work he has published during the year. Many
problems however remain for solution and the research is being continued.

Dr. Lepper, who was some months ago elected to a Beit Fellowship, is carrying out an experimental
enquiry into the pathogenesis of bacteriai infections of the bladder and urinary tract.

Major Gloster, 1.M.S., is engaged in the preparation of diagnostic sera for pneumococcal types with a
view to the classification of the pneumonias prevalent in this country. Information on this subject is not
available and in view of the success obtained in U.S.A. with the serum treatment of pneumonia, urgently
requires investigation.

In the last report, mention was made of the valuable work carried out by Miss M. Robertson during
the War on the anaerobes associated with gas gangrene. The Anaerobic Committee which was originated
by the Medical Research Council and of which Miss Robertson acted as secretary, published its final
report in the Autumn of 1919 and sets of cultures collected by Miss Robertson and described in detail in
this report have been distributed to universities and scientific institutes at home and abroad. This
collection is particularly valuable as being the outcome of the critical collaboration of the members of the
Committee. A set has been deposited with the National Collection of Type Cultures and will bo main-
tained by the staff.
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Miss Robertson has also made a special study of Vibrion septique strains especially from the stand-
point of serological relationships and toxin production. This research has recently appeared and the
important fact has been established that the toxin elaborated by strains differing in their agglutination
relationships can be neutralised by an antitoxin prepared by immunisation with the toxin of any member
of this group. In Tetanus strains also this law would appear to hold and the point is one of very great
importance in the manufacture of antitoxic sera.

Miss Robertson has given instruction in anaerobic studies to many workers including Dr. Duke,
Uganda Medical Service and Col. Fairley, A.A.M.C., while the hospitality of the department has been
tendered to the following workers for shorter or longer periods; Capt. Watson, of the Canadian Vet.
Service, to complete a study of Epizootic Lymphangitis, Dr. Marjorie Little, Miss Dorman, Major Seddon,
A.A.V 0. and Major Inglis.

D epartment of Biochemistry.

Much of the work in this department has been a continuation of the programme of experiments on
accessory-food-factors outlined in last year's report.

There are reasons for supposing that rickets and xeropthalmia in children and osteomalacia in adults
may be due to deficiency of the “ Fat-soluble A” factors in the diet. This supposition has been strength-
ened by experience gained in many countries subjected to food restrictions during and since the War.
Experiments made in the department upon monkeys, to which a diet deficient in this respect was admin-
istered for upwards of nine months have, however, so far thrown no definite light upon this question.
In one animal general oedema developed but it is not certain that this was caused-by the deficiency in the
fat-soluble A. factor. The experiments are being repeated with various modifications.

Experiments with the fat-soluble factor have hitherto been rendered somewhat indecisive owing to
the necessity of administering the fat-soluble factor associated with the fat in which it occurs. By
employing, as a source of the fat-soluble factor, an alcoholic extract of green leaves and carrots, both of
which contain it in considerable amount, Dr. Zilva proposes to avoid this uncertainty.

Endeavours are also being made to isolate the active principles responsible for the actions of both the
fat-soluble factor and the anti-scorbutic substance. All attempts have hitherto failed here, as elsewhere,
hut further efforts are being made.

An estimate of the antiscorbutic requirements of the monkey has been concluded and has led to tho
interesting result that this animal requires the same absolute amount of orange-juice to prevent the onset
of scurvy as the guinea-pig, an animal of about one-eighth its weight, although-the time of onset of the
disease is very different, being about three weeks in the guinea-pig and two months in the monkey.

From the experience of clinicians as to the amount of orange juice which it is necessary to administer
daily to a child to obviate the occurrence of scurvy when the diet is otherwise devoid of antiscorbutic, the
requirements of the human organism are probably much nearer to those of the monkey than of the
guinea-pig, but an exact determination of this point has not yet been made.

Experiments have also been made on the need for accessory factors among frogs and insects, partly to
ascertain how far down the animal kingdom the need for these factors extends, and partly with tho hopo
of finding an experimental animal with which results could be obtained more rapidly than heretofore.

Adult frogs appear to require the water-soluble factor, hut the relations for larval frogs have not yet
boon made clear.

The question of the production of the water-soluble accessory by yeasts has also been under investi-
gation and preliminary results have been obtained which indicate, in opposition to some results published
in America, that this accessory is actually produced by yeast in a medium originally quite free from it.
In this connection the remarkable impulse given to the growth of yeast in synthetic media by the addition
of small quantities of materials such as milk and lemon-juice, is being investigated by Drs. Sato and
0. K. Wright in order to ascertain whether they act by the direct supply of a suitable food material, by
affording time for adaptation of the yeast to the synthetic media, or by supplying accessory food factors.
It is probable that these results will be of considerable interest in relation to many problems of bacterial
growth.

It is generally recognised that a deficient diet renders the subject more liable to disease but no exact
study of the relative importance of the various constituents of the diet in this respect has yet been made.
This is now being done by Dr. Zilva, animals being kept on diets deficient in definite constituents and
their susceptibility being tested by their capacity to produce agglutinins and other anti-bodies in response
to immunisation as well as by direct infection.

The concentration of orange-juice so as to preserve its antiscorbutic properties has been investigated
by Dr. Robison, who has found that this juice by rapid evaporation at a low temperature can be reduced
to a dry residue without suffering appreciable loss of its antiscorbutic power and that this residue still
retains a considerable degreo of potency after storage for two years in the dry condition. The preparation
on a commercial scale of dried fruit juices of high antiscorbutic power appears to be quite practicable and
should prove of considerable value where an antiscorbutic food is required in a highly concentrated and
stable form.
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The experiments on the effect of cold storage on the fat-soluble factor in butter, undertaken for the
Food Investigation Board have been concluded and a report is in course of publication. The importance
of accurate information on this point, in connection with the importation of butter from Australia and
New Zealand will be obvious.

In addition to the work on deficiency diseases outlined above, the constitution of the hexosemono-
phospbate found in yeast-juice and the structure of hexosediphosphoric acid are being worked out by
Dr. Robison and the function of aldehydes in alcoholic fermentation by the Hon. F. R. Henley, these
questions being of considerable importance for the intimate comprehension of alcoholic fermentation and
probably also of the chemical changes produced by bacteria.

The research into the principies underlying the concentration of antitoxins by fractional precipitation
with neutral salts, undertaken by Miss Homer during the past few years, and referred to in
previous reports, has been continued by her during the year. Further useful results have been attained.
Hitherto, the process as employed in serum laboratories has been largely empirical and large quantities of
antitoxin have often been lost during refinement for reasons which have escaped comprehension.

The action of sodium sulphate, which possesses an advantage over ammonium sulphate in that it is
not necessary to remove the last trace of this salt by tedious dialysis, as is the case with ammonium
sulphate, has been studied. The relation between concentration of the salt and the proportion of antitoxin
carried down with the protein precipitated has been quantitatively determined under avariety of conditions.
As a result of this investigation it is possible to refine and concentrate antitoxin with a loss of less than
3 per cent, as compared with 20 per cent, by the older processes.

The distribution of antitoxin in the protein fractions in the case of the serum of a horse immunised
against diphtheria, tetanus and dysentery respectively, has been studied. Considerable differences have
been discovered in the relationship of these various antitoxins to the serum proteins. These have been
provisionally determined. The results are important and indicate that a routine process of concentration
which affords excellent results with say, diphtheria antitoxin, will, if applied without modification to
other antitoxic sera, be followed by serious loss of the active substance. Two papers giving an account of
these experiments have been published during the year.

Department of Experimental Pathology.

The main work of this department has been the continuation of the researches commenced by
Dr. H. Chick, in 1916, upon diseases due to deficiency of accessory food factors. The programme outlined
in the last Annual Report which was largely concerned with the content of various foodstuffs in antiscor-
butic and the influence of heating and preservation upon this principle, has been to a large extent com-
pleted by Mesdames Barnes, Chick, Delf, Hume, Rhodes, Henderson Smith and Rutherford, and it is now
possible to give the approximate value of a number of common articles of diet.

The following list summarises the results of some of these laborious experiments. The value attached
represents the conclusions from hundreds of observations each extending over 3—6 months, but nevertheless
is susceptible of a considerable error owing to the idiosyneracy of the animals subjected to experiment.
For purposes of comparison the average value of 1 giam. of lemon juice is given as 100 :

Fresh Lemon Juice 100
Fresh Orange Juice 100
Fresh Cabbage Juice =100
Ripe Onion... 100
Fresh Swede Juice 60
Fresh Turnip Juice 60
Green French Beans, uncooked... 30
Germinated Peas ... 30
Carrot Juice 7
Beet Juice ... 7
Potato, boiled 30 mins. 7
Grape Juice RV 5
Fresh Cow’'s Milk......ccooooeeeeeeniiinn. 1 to
Dried]|Cow’'s MilK.......ccccoeveerennnenn. less than 0'5

By a similar series of experiments the influence of heating and drying upon the antiscorbutic value
of cabbage, fruit juices and milk has been determined by Mesdames Delf, Barnes and Hume. In the case
of vegetables drying even at low temperature was found to reduce their value to 10 per cent, or less of the
original, but in acid fruit juices the factor is much more stable. The cause of this is not yet clear for on
healing and drying cabbage, artificially made of the same acidity as the fruit juices, rapid destruction of
the active principle occurred. Dried milk was found to possess less than half the antiscorbutic value
of fresh milk and a monkey developed acute scurvy on a maximum diet of dried milk and was cured by
the same quantity of fresh, a result of obvious import lor infant feeding.
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The value of three Indian dried fruits, tamarind, coccum and mango was evaluated by Dr. Chick and
Miss Hume and found to be equal to that of fresh carrots or cooked potatoes.

Early in the year an attempt was started by Dr. Chick and Miss Hume to produce pellagra in live
monkeys by feeding them on a diet in which the protein was derived from maize. The diet was deficient
in protein of good biologic value but complete in every other respect. The experiments lasted in each
case over six months. All the animals gradually lost in weight and became very weak. One of them
developed cutaneous lesions strikingly like those of pellagra in the human subject and two others patches
of dermatitis of the same nature. The loss of weight was stayed by the daily addition of tryptophane
and diamino acids but otherwise no improvement was noticed. In the case with the severe skin lesions, a
dramatic cure was, however, brought about directly casein was added to the diet.

These experiments are of interest as supporting by experiment, the conclusions arrived at by
Goldberger in America and Wilson in Egypt.

The histology of the bone lesions occurring in animals due to deficiency in antiscorbutic and fat-
soluble factors, both separately and together, has been undertaken by Miss Tozer. Hitherto, her results
have been published as appendices to various papers by other workers in the department, but she is now
engaged in the preparation of a full account of her observations, which have an important bearing upon
the pathology of rickets and scurvy in young children.

At the beginning of the year 1920, a valuable addition to the workers upon deficiency diseases
occurred by the accession of Dr. Helen Mackay, who was appointed a Beit Fellow from that date.
Dr. Mackay is engaged in observations upon the prophylaxis and cure of rickets by dietary means at an
infant clinic of which she is Medical Officer and is endeavouring to produce rickets in young animals
experimentally by diets deficient in various directions, with a view to contributing to our knowledge of the
etiology of this common disease fraught with so many evil consequences to the population.

After an absence of four years on military service, Dr. J. O. Wakelin Barratt resumed his tenure of a
Beit Fellowship and has been continuing the investigations he was previously engaged upon in the
department, upon the coagulation of blood. These have, during the year, been more particularly con-
cerned with the essential nature of the action of thrombin upon fibrinogen and the mechanism of subse-
quent fibril-formation. An account of Dr. Barratyls recently obtained results appears in the current
number of the Biochemical Journal.

The histological study of a large amount of pathological material showing a great variety of types of
broncho-pneumonia following influenza which was collected by Major Patterson and Dr. Martin in Franco
during the epidemic of November—December, 1918, was commenced by the former but suspended owing
to the departure of Major Patterson for Australia to take up the position of Director of the Institute for
Medical Research attached to the Melbourne Hospital.

A critical examination of Barger’'s method of determining in capillary tubes the molecular weight of
a soluble substance when but small quantities are available has been made by Dr. Yamakami. The method
gives sufficiently accurate results but the equilibrium appears not to be brought about entirely by
differences in vapour pressure as was supposed. With this method, the molecular weight of casein has
been determined by Dr. Yamakami.

Dr. Yamakami has also investigated the pathology of so-called haemolytic fever. When haemolysis
occurs in man, both in blackwater fever and in Raynaud’s disease, it is associated with a rise of temperature.
This he finds to be due to the pyrogenetic action of some constituent of the blood corpuscles other than
the Inemoglobulin.  These researches have recently been published in .the Biochemical Journal and
Journal of Pathology.

Work has also been carried out on methods of adjusting the reaction of culture media, &c., to any
desired hydrogen ion concentration and the influence of subsequent sterilization and keeping, on the
reaction. A simple and rapid method of attaining this end with sufficient accuracy has been developed,
which should be useful to bacteriologists and others.

The nature of acidosis and the share of the plasma proteins in carrying CO,2in the body has also
been undor investigation. Incidentally a method of titrating the available bases in serum, suitable for
clinical use, has been arrived at.

Colonel Stewart, I.M.S., is continuing his observations on the life history of Ascaris lumbricoides
and the mechanism of infection of man by this parasite, in the department. An account of his previous
experiments appeared recently in Parasitology.

The hospitality of the department has also been extended to Sir J. Rose Bradford and Drs. Bashford
and Wilson; to Dr. Nathan Raw, Lt.-Ool. Fairley, A.M.C., Major Kellaway, A.M.C., and Major Douglas,
A.M.C., over various periods for their researches.

The transfer of Dr. H. Chick and Miss M. Hume from the department to Austria and the work
they are engaged upon will be described under the heading “ Committee on Accessory Food Factors.”

©)



Department of Entomology.

The most important part of the work carried out has been Mr. Bacot’'s contribution to the research
on the etiology of trench fever (see Trench Fever Committee). He has had control of the entomological
side of the enquiry and been responsible for the supply of infected lice, the superintendence of feeding
them on patients and the collection of their excreta for further experiments.

The appearance and distribution of Rickettsia bodies in the insects after being fed on patients has
been studied in further detail and has confirmed the opinion arrived at, that such bodies do not occur in
lice unless they have had a meal of blood from a patient suffering from the disease. They appear first of
all in immense numbers in the stomach of the insects 8— 12 days after the meal, the time varying with
the temperature at which the lice are kept  Their occurrence in the stomach and gut thus corresponds
with the period at which the lice are found to become infective. They are not discoverable in the sections
of the insect anywhere else than in the alimentary canal.

A trial of Colonel W. G. Liston’s method of destroying vermin by means of HCN. gas was carried
out by Mr. Bacot and Lt.-Col. Liston, it was found effective, but it was also found that in the temperate
climate of London, either the concentration of HCN. or the time of exposure must be considerably
increased beyond that required in Bombay, where the original experiments were carried out.

Other experiments which have been made by Mr. Bacot on the destruction of lice, are the determin-
ation of the survival periods of lice and nits when submerged in salt water, tap water, lysol, and kerosene,
and after subjection to varying pressures of S0.2 These experiments which were undertaken in view of
their urgent military need, are described in detail in papers by Messrs. Bacot and Talbot, the titles of
which appear in the list appended to this Report. The incubation period of the eggs of the horse louse,
Haematopinus asini has under various conditions, been determined by Messrs. Bacot and Linzell.

After extensive experience with a great variety of insecticidal substances, Mr. Bacot is more and more
confirmed in his opinion that to destroy vermin, recourse should be had wherever possible to the applica-
tion of dry or moist heat. It is not necessary to heat to an extent that would be detrimental to clothing,
55°C. for 30 minutes being amply sufficient.

For some months Major Boyd, R.A.M.C., was attached to the department in order to study methods
of entomological investigation.

Department of Protozoology.

Owing to the death of Professor Minchin, in 1916, the absence of Dr. Woodcock on military service,
and the fact that during the War Miss Muriel Robertson turned her attention to the bacteriology of
anaerobes infecting wounds, as presenting problems, the solution of which was urgent in the interest of the
wounded, protozoological work at the Institute has, until recently, been in abeyance.

On the death of Prof. Minchin, Dr. Woodcock was appointed by the University of London, “ Acting
Head of the University Department of Protozoology,” but it is doubtful whether the University now has
sufficient funds available to continue the professorship and even supposing an adequate sum to re-establish
the chair wore forthcoming, it would not necessarily be attached to the Institute as heretofore. The
Governing Body is in negotiation with the University and hopes that some arrangement may be made to
establish a readership in the meantime and attach this to the Institute. It is of opinion that such an
appointment should be held by one who approaches the subject of protozoology from the broad stand-
point of general biology.

Dr. Woodcock returned to this country in the summer of 1919, and is at present accommodated at
the Institute. He is engaged in working up the extensive material illustrating various phases in the life-
history of the malarial parasites which ho collected in Palestine.

Miss Robertson’s energies were, for the first half of the year under review, devoted to the completion
of her work on the bacteriology of the anaerobes, to which reference has already been made and to the
publication of the report of the Anaerobic Committee of the Medical Research Council of which she was
the Secretary.

Miss Robertson has now turned her attention once more to work on Protozoa and is engaged in a
research upon the mechanism of the immunity to Trypanosoma leivisi, so readily acquired by rats. Should
she be successful in interpreting the means by which these animals protect themselves against this
trypanosome, it may be possible to apply the knowledge to the treatment of the fatal trypanosome
infections of human beings.

During the year Lt.-Col. Fairley, A.M.C. (Assistant Director, Research Institute, Melbourne Hospital)
and Dr. Sulez (Government Bacteriologist, Danzig), had the advantage of studying methods of protozoal
research in the department under Miss Robertson.
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Department for the Preparation and Study of Anti-toxic Sera.

During the year much work has been carried out in order to find a method of standardising anti-
meningitis serum and antistreptococcus serum, but hitherto without any great measure of success. Jn
tiie case of the latter serum some encouraging results have, however, been obtained.

The method of standardising antidysentery serum adopted in the department has given fairly con-
sistent results during the year. Unfortunately, reliable clinical reports concerning the use of this serum
are difficult to obtain, so that the value of laboratory tests as a measure of therapeutic efficacy cannot be
arrived at. Until such reports are forthcoming we shall not make any progress in the knowledge of
either the administration or the preparation of this serum.

The experiments as to whether antitoxic serum saturated with sodium chloride would prove stable
enough to be used as a standard antitoxin have been proceeded with during the year. The brined
Diphtheria antitoxin and the brined Tetanus antitoxin have retained their original potency during the
twelve months and proved quite as stable as the standard sera sent out by ihe U.S.A. Government
laboratory at Washington. These salted sera have proved a great boon. It has been possible to include a
“ standard-antitoxin” control whenever a test of antitoxic sera was carried out (a proceeding which could
not previously be carried out on account of shortage of standard serum), and thus check results more
closely. Some of these salted sera have been sent to the Hygienic Laboratory, U.S. Public Health Service,
Washington, with the request that they compare them with their standard sera. If, as is hoped, the
comparison prove favourable, then brined serum will come into use in every serum laboratory to supple-
ment the supply received from the Central station. Brined Antidysentery serum is now being studied
with the same object in view, and the possibility of exploiting the method in the case of vaccines is also
being tested.

The investigation of the best routine method of concentrating antitoxin by means of sodium sulphate
has been continued. Our knowledge of the subject has been thereby considerably extended but the
problem is not yet completely solved. The solution appears, however, to be approached and a good
routine method is in sight.

Prior to 1915 it was the practice of all serum laboratories to obtain “ standard ” diphtheria antitoxin
from an official German source, and each batch of serum issued was evaluated by comparison with such
standard antitoxin. When this supply was no longer available, the Public Health Service of the U.S.A.
undertook the provision of standard antitoxin for the use of manufacturers in America and generously
placed this also at the disposal of serum laboratories in allied countries. In 1907, the Public Health
Service of the U.S.A. defined a unit of Tetanus antitoxin in terms of which the potencies of all anti-
tetanic sera sold in the States must be stated. This unit proved to be vastly more satisfactorj than those
previously employed and was adopted by the Institute shortly afterwards. Since then, through the
courtesy of the Director of the Public Health Service, supplies of standard tetanus toxin for the use
of the serum department have been received from time to time as required.

The Governing Body desires to again express its thanks to the Director of the Hygienic Laboratory,
U.S. Public Health Service, Washington, for his great kindness in continuing to supply the Institute
during the year with standard tetanus toxin and antitoxin and with standard diphtheria antitoxin.

Department for the Preparation and Study of Anti-Variolous Vaccine.

The problem of the cultivation and identification of the specific organism of vaccinia has been pro-
ceeded with. Its solution is still hampered by the fact that, under artificial conditions, the virus loses its
virulence, and thereby its ability to cause specific results in vivo. The experiments indicate that the
organism can be propagated, although it is no longer capable of producing its specific effect. Evidence
that certain animal products are especially congenial to the virus of vaccinia, has opened up an encourag-
ing avenue and this is being explored.

A practical difficulty in the manufacture of antivariolous vaccine which is frequently encountered in
hot and dry weather, is the hardening of the vesicular surface. This occasions a diminution of both the
supply and potency of the yield. It can bo successfully met by the simple expedient of applying vaseline
to the vaccinated area at the time of inoculation.

COMMITTEE ON TRENCH FEVER.

During the past year the Institute has contributed the sum of £622 19s. 6d. towards the expenses of
this investigation into Trench Fever. Further observations have confirmed the experience of the Com-
mittee gained during the previous year. As far as circumstances have permitted, the work has been
carried on in connection with the New End Hospital, Hampstead, up to the time of closing the hospital
by the War Office in the middle of March, 1920.
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Dr. Arkwright and Mr. Bacot have continued and extended their observations on the peculiar small
micro-organisms discovered both by Topfer and themselves in the intestines and fasces of lice some time
after feeding upon a patient suffering from trench fever. These microbes conform to the description given
by Ricketts, of those found by him in ticks, fed upon cases of Rocky Mountain fever, and by Ricketts and
Wilder in lice fed upon typhus patients.

This microbe can be seen in the excreta of lice which have been fed a few days previously on a patient
and the probability that it is the causal organism has been increased both by repeated observation of
its close association with the disease and their absence in the excreta of normal lice and also by Dr.
Ledingham’s experiments with animals already referred to in this report. The immediate importance of
acute trench fever as a cause of inefliciency ceased with the armistice and the consequent increased
opportunities for cleanliness and disinfestation. The disease itself—trench fever—has almost disappeared
as an acute disease. The knowledge gained by its investigation is, however, valuable both for future
guidance and as a help to elucidating the closely aualagous problem of the etiology of typhus fever.
Mr. Bacot is at present in Poland where he is making use of knowledge acquired whilst investigating
tronch fever, in an investigation into the etiology of typhus fever under the auspices of the League of
Red Cross Societies. The importance of ridding the population of this country from lice has been very
much emphasised by the work of the committee and the means of doing this have been learnt largely as
the result of Mr. Bacot's work. The fact that trench fever has not been introduced into this country by
returning soldiers must be to a great extent due to the advice which the Trench Fever Committee has
been in a position to give as to the real danger from lice and the simplest methods of destroying them.

Communications have been made on the subject of trench fever and its cause by Mr. Bacot and
Dr. Arkwright to the epidemiological section of the Royal Society of Medicine, and to the Society for
Tropical Diseases and Hygiene, in February, 1919, and more complete papers on this subject have
appeared in the Journal of Hygiene, April, 1919.

COMMITTEE ON ACCESSORY FOOD FACTORS.

(Appointed jointly by the Lister Institute and the Medical Research Council.)

This Committee, the formation, objects and personnel of which were described in the last report, is
still alive. It has issued a valuable monograph on the present state of knowledge concerning accessory
food factors containing a bibliography of the subject to date, and a shorter memorandum on the import-
ance of accessory factors in food for the guidance of those engaged in the administration of food-relief to
famine-stricken districts. The latter has been, and the former is being translated into German by the
public health authorities at Vienna.

In August, 1919, the committee requested the Governing Body to allow Dr. Harriette Chick, the
secretary to the committee, to proceed to Vienna, accompanied by Dr. Elsie Dalyell (a Beit Fellow), to
study deficiency diseases there and particularly to ascertain how far conclusions arrived at by laboratory
experiments applied to mankind. Permission was granted to Miss Chick to transfer her investigations to
Austria. The Medical Research Council voted a sum sufficient to meet the expenses of the investigation
for several months and through the kind offices of Sir William Goode, in charge of the food relief work of
the Supreme Economic Council, both ladies were attached to the British Relief Mission in Vienna.
Recently the working party has been increased by the addition of Miss M. Hume, an assistant in the
department of experimental pathology.

The Committee has received two interim reports from Vienna indicating that the amount of material
for study is almost overwhelming. In this famine-stricken city 70—80 per cent, of the children, from
1 to 4 years of age, suffer from rickets and cases of infantile scurvy and osteomalacia are abundant.

Miss Chick has been successful in establishing cordial relations with the medical profession and
public health authorities in Vienna and has, in consequence, obtained every facility for her investigations
in the Viennese clinics and hospitals and the active collaboration of their staffs.

The mission has concerned itself chiefly with the study of scurvy, rickets and osteomalacia. An out-
break of infantile scurvy occurred during October and November, 1919, and the mission had the opportunity
of treating several cases in the infant ward under the charge of Professor von Pirquet. A variety of
substances found by experiment on animals to be the most potent antiscorbutics, were added to the diet,
and the results were gratifying, cures being more rapid and more complete than those usually obtained in
the clinic and other hospitals.

With the co-operation of Dr. Zafi, the Physician in Charge of a Home for 500 Infants, in Vienna,
certain additions were made to the diet of children suffering from scurvy. As extra antiscorbutics, raw
swede juice, orange juice, or neutralized lemon juice wore used, extra antirachitic material was given in
the form of butter and cod-liver oil; to some children both these extras were given. The effect after two
or three months was so encouraging that the scope of the experiment was continually enlarged at the
desire of Dr. Zafl, so that there may soon be no untreated infants left to serve for comparison.
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In Vienna, not only scurvy, but rickets, developed with great frequency in breast-fed infants, often
less than six months after birth. An experiment is in progress by which mothers, nursing young infants,
are provided with a daily ration of butter (50 grams) and raw swede (30 grams). Careful investigations
made in New York by Hess and Unger, in 1917, afforded statistical evidence in favour of the common
belief that cod-liver oil has an effect in preventing rickets, and it is proposed to make a similar investiga-
tion in Vienna, where almost all children of the poorer classes over one year old are rickety. On the
same lines a precise study is being made in the University childrens’ clinic ; where Professor von Pirquet’s
so-called “Nem” system of nutrition is adopted. Under this system the energy value of the diet is
nicely adjusted to the needs of the growing child, hut no attention is paid to the vitamine value.
Professor von Pirquet has assigned to the mission six cots in a ward served by a kitchen in which all food
is prepared with laboratory exactness and subject to regular analysis.

It appears that osteomalacia became a common disease in both sexes and at all ages in the spring
and summer of 1919. The cases that then occurred improved during the later part of the summer, but
patients again became numerous about the beginning of December. Formerly the disease was rare and
confined to pregnant women in Vienna, as elsewhere, but enquiry showed that it had been present almost
continuously during the war in many of the convents of the city, where, especially since the revolution,
groat privation as regards both food and fuel has been suffered. In one convent a large proportion of
nuns were, in December, 1919, found to be suffering from the disease, some of them in a very severe form.
Between twenty and thirty cases were treated in three groups: One received extra calories in the form of
sugar and cereals, another, extra food in the form of vegetable fats, the third, extra fat containing “ fat
soluble” accessory factor in the form of butter, eggs and cod-liver oil. The results obtained during the
first two months are held to make it probable that deficiency of the “fat soluble” accessory factor is the
cause. An enquiry begun at the Allgemeines Krankenhaus in January, 1920, is considered to point in
the same direction. Cases there are under the care of Professor Schlesinger, who is of opinion that the
disease is probably nutritional and due to some special deficiency in the diet rather than to general under-
nourishment. He, therefore, seems to be approaching the opinion formed on the experiments here, in
India and in America, as to the importance of the accessory food factors, experiments which it would
appear, have hitherto attracted little attention in Vienna. Another enquiry is in progress in Professor
Wenckebach’s clinic. Cases of osteomalacia are selected from among those applying to the medical
departments of the insurance benefit societies and it is proposed to institute a trial, on a large scale, of
the value of cod-liver oil.

Dr. Chick has given several lectures to medical, scientific and pediatric societies which were followed
by interesting discussions. A large number of physicians related their personal experience of deficiency
diseases during the War, and put on record many significant observations concerning “ hunger-poly-
neuritis,” “ hunger-oedema,” and scurvy. The fact that recent work on the subject of accessory food
factors is not well known in Germany and Vienna is to bo accounted for by the circumstance that it has
been published almost exclusively in English and American journals, which have for some time been out
of reach of Austrian and German readers.

The Committee on Accessory food factors has met from time to time with the idea of co-ordinating
the work of different observers which is supported by grants from the Medical Research Council, or carried
out at the Institute. In this way each investigator is made acquainted with that which is taking place in
the different laboratories and an economy of effort obtained.

On Dr. H. Chick’s departure from this country, Professor Martin was appointed a representative of
ho Institute on the committee and Professor Harden undertook the secretaryship.

NATIONAL COLLECTION OF TYPE CULTURES OF BACTERIA AND PROTOZOA.

The importance to biologists generally and to bacteriologists in particular, of having some reliable
bureau to which application may be made for authentic bacterial and protozoal cultures is one that cannot
be underrated, especially at a time like the present when so much attention is being devoted to the study
on improved lines of fundamental principles in bacteriological technique and to the systematic classifica-
tion of bacteria. In the past the needs of workers in this connection have never been fully met though
the Lister Institute has for many years assisted workers both at home and abroad so far as the resources
of its own private collection permitted.

The Medical Research Council have had this question under consideration since its inception and with
the object of supplying what is after all an urgent national need, have recently proceeded to the establish-
ment of a National collection of type cultures of bacteria and protozoa. By arrangement with the
Governing Body, the collection is housed at the Lister Institute, which provides accommodation and ail
facilities for the work of the collection. The Governing Body have placed the part time services of Dr.
Ledingham at the service of the Medical Research Council to be director of the bureau. Dr. Ledingham
willl be responsible for its efficient management. Dr. R. St. John Brooks has been appointed by the
Medical Research Council to the lull time post of curator and Miss M. Rhodes to that of assistant curator.
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It is proposed to collect and maintain bacterial strains from all departments of bacteriology, human,
veterinary and economic, but for some time to come the efforts of the staff will be directed more particu-
larly to the securing of fully authenticated strains responsible for, or associated with disease in man and
animals. Particular attention will he devoted to ensuring accurate pedigrees. Cultures will be supplied
on demand to all workers at home or abroad and as a rule a nominal charge per culture will be made to
defray postage and media. At present the bureau is in a position to supply strains representative of at
least the common human infections. At a later date it is proposed to prepare a catalogue for publication.

PRODUCTION OF SERA, VACCINES AND ANTI-VARIOLOUS LYMPH.

During the year ending March 31st, 1920, considerable demands by the Military and Naval Authorities
were received for sera, although as anticipated, these were somewhat less than those of the years during
which the war was in progress.

An enquiry from the Ministry of Health as to whether the Institute would undertake the preparation
of influenza vaccine was received at the end of 1919, and the Institute has supplied that Department
with 1,550,000 c.c. of this preparation. Large quantities of plague vaccine have also been supplied to
the War Office.

The quantities of the Institute's products supplied to the Army, Navy and Ministry of Health, is set
forth below:—

Overseas Ministry of
War Office.  Admiralty. Forces, &C. Health.

Diphtheria Antitoxin (Doses of 2,000 U.) 20,700 ... 1,115 .. 7,026 —
Tetanus Antitoxin (Doses of 1,500 U.)... 100 872 ... 3,216 —
Antidysentery Serum (Doses of 20 c.c.) 76,582 605 ... 1,370 : —
Antistreptococcic Serum (Doses of 10 c.c.) 14,300 504 ... 9374 .. —
Antimeningococcic Serum (Doses of 30 c.c.) .. 12,603 8 .. 1020 . —
Agglutinating Sera (Phials of 1 c.c.) 1,352 87 500 .. —
Bacterial Vaccines (c.e.), Plague, Influenza, & 295,650 552 ... 10,000 . 1,550,000
Normal Horse Serum (Doses of 10 c.c.) 500 84 90
Anti-plague Serum (Doses of 20 C.C.) wccuenee. 1,900 312 250 —

The preparation of antivariolous vaccine has continued during the year as heretofore. The demand
has increased steadily and been accompanied by occasional requests for large quantities. It has been
possible to supply all requirements.

The bulk of the antivariolous lymph produced by the Institute is destined for our Crown Colonies
and most of it is despatched to tropical Africa. For many years particular attention has been dovoted by
the department to the production of avaccine which, even after transport and sojourn in a tropical climate,
shall retain sufficient potency for successful vaccination. According to the satisfactory reports received
from medical officers in Africa, these efforts have been successful.

GENERAL AND FINANCIAL.

In the last annual report the proposal to change the name of the Institute to the “ Lister Institute
of Medical Reseatch” was discussed. A resolution to effect the necessary alteration in Section I. of the
Memorandum of Association was proposed by the chairman at an extraordinary general meeting called
for June 11th, 1919, but did not meet with the approval of a majority of the members and the motion
was lost.

At the same meeting a resolution to modify Section 3 (d) of the Memorandum of Association so as to
get rid of the disability to establish a hospital in connection with the Institute contained therein, was
carried unanimously. The resolution was conlirmed by a second unanimous vote of the members at the
second extraordinary general meeting on June 25th.

When, however, the Governing Body proceeded with the necessary legal formalities to have the
amendment approved by the Court, the Institute’s legal advisers expressed the opinion that owing to the
omission to specifically mention in-patients at the beginning of the sentence it was questionable whether
the amendment as drafted would permit the Governing Body to establish a residential hospital, As this
opinion was confirmed by counsel, the Governing Body decided to re-draft the wording of the amendment
and submit it again to the members. As the matter was not urgent they have postponed doing so until
the present annual general meeting and have called an extraordinary general meeting for the same date so
as to avoid summoning the membors to attend for purely formal business.
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The amendment to Section 3 (cl) which was passed last June reads:—

“ To treat persons suffering from disease or threatened therewith in buildings of the Institute or
“ elsewhere as OUT-PATIENTS, especially in cases where similar treatment cannot conveniently be
“ obtained at any London hospital, but nothing herein contained shall authorise the establishment or
“ maintenance of a residential or in-patients’ hospital out of any funds of the Institute other than
“ such funds as shall be specifically subscribed for that purpose.”

The one the members will be asked to vote upon at the extraordinary general meeting is identical
with the above with the words “KESIDENTS OR IN-PATIENTS OR” inserted before OUT-PATIENTS.
Counsel is of opinion that with this addition the amended section will give the Governing Body the
powers it seeks.

The accounts and balance sheet for the year ended 31st December, 1919, are attached and, in-so-far
as they show a small balance of income over expenditure, are satisfactory.

The sales of the Institute’s products during the year were £5,974 less than in 1918, a diminution
smaller than was anticipated. It was expected that the requirements of the Army would have fallen off
more rapidly than has been the case. They amounted during the year to £18,700, as against £23,505
for 1918.

Expenditure, on the other hand, shows an increase of about £6,655, attributable to many causes, of
which the return of members of the Staff during 1919, and consequent increased activity of the Institute,
the great increase of rates and taxes—two year's income tax under Schedule D, being defrayed out of the
revenue for the year—the unusually heavy repairs to buildings, which could not be attended to during the
War and lastly, the steady rise in the cost of labour and materials, are the more important.

The Governing Body is glad to be again able to set aside £1,700 for the Pension Fund in accordance
with the recommendation of the Actuary referred to in the last Annual Report.

During the year £5,100 6% Exchequer Bonds and £18,200 5% National War Bonds, which appeared
in the list of investments of various funds in the Balance Sheet for the year ended 31st December, 1918,
and also £450 5% National War Bonds purchased in January, 1919, have been exchanged for 4% Funding
Stock.

The Governing Body cannot conclude its report without again expressing their appreciation of the
cordial assistance which it has received from the director and all the members of the staff in carrying
on the work of the Institute during a period of exceptional difficulty.

JAMES K. FOWLER,
%

Acting-Chairman.
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gi&ter
Mi BALANCE SHEET

£ s d £ s d £ s d £ s d
To Ckeditohs .. .. .. .. .. 2,509 12 4
To Pension Fund—
Lord Lister's Bequest .. .. .. 17,200 15 O
Profit on Sale of Investments 2,468 15 0
---------------- 19,669 10 0
Interest, Dividends and Contributions from
Income Accounts to 31st Dec., 1918 . 16,256 5 11
Interest and Dividends on the Investments,
and Contribution from Income Account,
1919 . . . . 3471 7 9
39,397 3 8
To Contingency Fund as per account 31st Decem-
ber, 1917 .. . . 8,228 18 1
To Sinking Fund to December 31st, 1919 8,464 16 7
To Income Tax Schedule D. Rkseiive Account .. 6,000 0 O
To Capital Fund to Decomber 31st, 1919—
Balance of Income and Expenditure to 31st
December, 1918 .. . 96,018 17 O
Donations, &c., received to date from the following—
Dr. Ludwig Mond (1893).. .. 2,000 0 O
The Berridge Trustees (1893/98) .. . 46,379 10 1
Tho Grocers’ Company (1894) . , 10,000 0 O
Lord lIveagh (1900) - 250,000 0 O
Othor Donations (1891-1907) . .. 20,120 8 3
Jenner Memorial Fund (1899) o 5,768 0 11
Add 430,286 16 3
Balance of Income and Expenditure Account, 1919 859 12 10
431,146 9 1

JAMES K. FOWLEIi, Acting-Chairman.

G. W. ADDISON, Hon. Treasurer.

£495,746 19 9

REPORT OF THE AUDITORS

We havo audited the above Balance 8heet. Wo havo obtained all the information and explanations wo have required,
of the state of tho Institute's affairs, according to the host of our information and the explanations given to us and as shown
London, tOih April, 1920.
J6



of Ifixeturntiue ptcbiciue.
31st DECEMBER, 1919, Cr,

By .Cash— £ S 4. £
At Bankers 9322 10 7
In hand 6119 5 9,384 10 O
By Investments (at cost)—
£5,000 Great Northern .Railway 3 per cent. Debenture Stock 4570 1 O
£5,000 Lancashire* Yorkshire Railway 3 per cent. Consolidated Preference Stock 4520 3 6
£1,900 London &Northwestern Railway 1 per cent. Consolidated Preference Stock 5940 5 O
£5,000 Great Central and Midland Railway Joint Committee 3t per cent
Guaranteed Stock 5123 19 3
£2,900 New South Wales 5J per cent. Stock, 1922-32 2,897 16 O
£1,000 Cape of Good Hopo 3£ per cent. Stock 1,000 0 O
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1942-02 1500 0 O
£353 North Eastern Railway 4 per cent. Guaranteed Stock 499 11 0
£25,600 5 percent. War Stock, 1929-1947 24,324 16 2
£1j,875 4 percent. Funding Stock, 1900—1990 .. 10,300 0 O
60,677 111
By Investments, Lobd lveagh's Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1945 24117 17 6
£25,000 Victorian Government 3 per oent. Inscribed Stock, 1929-1949 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 3929-1949 24484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935.. 24937 10 0
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 24860 5 0
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1943 23850 0 O
£25,000 London and South-Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32,000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 u O
£25,000 Midland Railway 2] per cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O
----- 250,000 0 O
By Investments, Jenner Memorial Fund (at cost)—
£2,65J Southwark and Vauxhall Water Co. 3 por cent. Debeuturo Stock “ B ” 2,756 10 0
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 2711 5
5768 0 11
By Investment Contingency Fund (at cost)—
£8,700 5 per cent. War Stock, 1929-1947 8228 18 1
By Investments, Pension Fund (at cost)—
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowed
Capital 5 per cent. Perpetual Debenture Stock 936 0 O
£1,875 Port of London 4 per cont. B. Stock 1,800 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 Ontario and Quebec Railway 5 per cont. Debenture Stock 981 0 O
£661 Madras and South Mahratta Railway 4 per cent. Debenture Stock 656 19 7
£500 Canada 4 per oent. Stock (deposited with Treasury) .. 492 11 0
£700 Western Australia 4 per cent. Stock, 1942-1962 698 7 0
£600 Union of South Africa 4 per cent. Stock, 1943-1963.. 594 2 0
£1,200 Great Northern Railway 3 per cent. Debenture Stock 891 2 9
£11,200 5 per cont. War Stock, 1929-1947 10558 18 O
£17,800 4 per cent. Funding Stock, 1960 -1990 14,153 10 6
Balance Uninvested 1,494 16 2
— 39,397 3 8
By Investments, Sinkinu Fund (at cost) —
£7,350 5 per cent. War Stock, 1929—1947 6,916 12 7
£1,900 4 percent. Funding Stock, 1960—1999 1468 4 1
8,384 16 8
(The above Investments, at the market value, 31st December, 1919, show a depreciation ot approximately £125,624.)
By Debtors 12,122 16 10
By Stock op Tuberculin, Mallein, Bacterial Vaccines, &c. 37 13 8
By Furniture, Fittings, Scientipic Apparatus and Books—
As per aocount, 31st December, 1908 2,746 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account. 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase op Freehold Land adjoining. “ The Studios,” Chelsea, as per
aooouut, 31st December, 1912 169 6 8
By Lease op “ The Studios,” Chelsea, as per last aocount .. . .. 2239 0 9
Less amount written off .. . . .. .. .. .. 65 2 0
2173 18 9
By Queensberuy Lodge Farm, Elstree—
Purchase of freehold land and buildings and Expenditure on now buildings,
as per account, 31st December, 1912.. 20,455 10 O
Stook of Animals and Forage . . . . . 2809 9 3
Stock of Anti-Toxins 1655 2 6
Stablo Utensils, Farm Implements and Sheds, as per account, 31st Deo., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 466 1 3
Furniture, as per account, 31st December, 1903 .. 215 8 0
5284 2 4
* Nothing 1ms been charged for depreciation of Furniture, tfo. since new purchases to a greater amount
than the estimated depreciation (10vo) made during the year have been written off. £495746 19 9

TO THE MEMBERS.

In our opinion, such Balance Shoot is full and fair, and properly drawn up so as to exhibit a true and correct view
by the books of tho Institute.
COOPER, BROTHERS & CO., \Auditors
Chartered Accountants. |
(17)
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INCOME AND EXPENDITURE ACCOUNT

INCOME.

Interest and Dividends on General Investments
Interest and Dividends on Pension Fund Investments
Interest and Dividends on Sinking Fund Investments

Investigation, Diagnosis and Analysis Fees, &e. ...

Sales of Tuberculin, Mallein, Sera, icc., and Stock at 31st December,

Stock at 31st December, 1918

Bent of Booms in the Institute

(18)

£ s d
11,255 18
1,771 7
393 18
3,408 O

o o © N

1919, less

35722 7 2
902 111

£53,153 14 5



jtvmumtixtc I™leMcute.

for the year ending 31st December, 1919.

By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By

EXPENDITURE.
Rent, Rates, Taxes and Insurance
Salaries and Wages of Staff
Stationery, Printing and Postage
Printing of Collected Papers
Office Expenses and Sundries ...
Travelling Expenses ...
Auditors’ Fee and Accountants’ Charges
Gas, Water and Fuel
Electric Light and Power
Director’s Laboratory Expenses, including General Apparatus
Bacteriological Laboratory Expenses
Water and Bio-chemical Laboratory Expenses
Tetanus Research Expenses
Trench Fever Research Expenses
Capt. Bashford's Research Expenses
Serum and Calf Lymph Laboratory Expenses, including Apparatus and Cost of Bottles
Culture Media '
Animals
Animal House Expenses and Forage
Repairs and Alterations to Buildings, including Workshop Expenses
Library Expenses
General Stores
Bad Debts
Contribution to the Pension Fund LITOO and Interest on Pension Fund Investments
Depreciation of the Lease of “ The Studios,” Chelsea
Sinking Fund (\"% per annum on Cost of Buildings and Intorest on Investments)

Balance, being Excess of Income over Expenditure, Transferred to Balance Sheet

(19)

8,148
19,673
464
154
145
29

78
1,517
220
476
491
338
114
622
50
5,482
147
804
6,986
1,728
143
421
11
3,471
65

859

L53.453
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES
OF THE INSTITUTE DURING THE YEAR,

ARKWRIGHT, J. A - A Criticism op certain recent claims to have discovered and
cultivated the Filter-passing virus of Trench Fever and of

Influenza. British Medical Journal, Voi. I1., 1919.

V ariation of Bacteria in relation to Agglutination by Common

Sart. Journal of Pathology and Bacterioloijij, Voi. XXI11., 1920.

BACOT, A. W. - The Fleas found on Rats and their Relation to Plague. Journal

of the Hoyal Sanitary Institute, Voi. XL., 1919.

BACOT, A. W. and LINZELL, L. - The Incubation Period of the Eggs of Haematopinus asini.

Parasitology, Voi. XI., 1919.

BACOT, A. W. and TALBOT, G. - - Experiments on the destruction of Lice and Nits. British
Medical Journal, Véi. I1., 1919.
BARNES, ROSAMUND E. and A Comparison between the Antiscorbutic properties of Fresh,
HUME, E. MABGAItET Heated, and Dried Cow's Milk. Lancet, Vol. Il., 1919.
» > Relative Antiscorbutic Value of Fresh, Dried, and Heated
Cow’s Mitk. Biochemical Journal, Vol. X111., 1919.
BARRATT, J. 0. WAKELI1N - The Action of Thrombin upon Fibrinogen. Biochemical Journal,

Vol. X1V., 1920.

CAMPBELL, MABEL E. D. and The Antiscorbutic and Growth-promoting Value of Canned
CHICK, HARRIETTE Vegetables. Lancet, Vol. IL, 1919.

CHICK, HARRIETTE - Die Rolle der Vitamine in der E rnahrung. Wiener Medizinischen
Wochenschrift.  Vol. XXXII1I., 1920.

CHICK, HARRIETTE and - Note on the importance of Accurate and Quantitative measure-

HUME, E. MARGARET hunts in experimental work* on Nutrition and Accessory

Food factors. Journal of Biological Chemistry, Vol. XXXIX ,
1919.

» > The production in monkeys of Symptoms closely resembling
those of Pellagra, by prolonged feeding on a diet of low
Protein content. Biochemical Journal, Vol. XIV., 1920.

(20



CHICK, HARIUETTE and

DALYELL, ELSIE

CHICK, HARRIETTE, HUME, E.

MARGARET & SKELTON, RUTH F.

CHICK, H. and DELF, E. M.

DALYELL, ELSIE

DELF, ELLEN MARION -

GREENWOOD, M. -

HALDANE, J. S., KELLAS, A. M.

and KENNAWAY, E. L.

HARTLEY, P.

HARTLEY, P. and MARTIN, C. J.

HARDEN, A. ana ROBISON, R.

HARDEN, A. and ZILVA, S. S.

Ubek die Verhutung des Skorbuts. Mitteilungen des Volks-
gesundheitsamtes im Staats amt fur Sozialc Verwaltung.

No. 1, 1920.

Uebkr die Geeahr des Skorbuts in Wien. Wiener Klinischen
Wochenschrift.  Vol. XXX.I1., 1919.

The Antiscorbutic value of some Indian Dried Fruits: (€)]
Tamarind, () Cooum, (C) Mango (“ Amchur ”). Lancet, Vol. I1,,
1919.

The Antiscorbutic value of dry and germinated seeds. Bio-

chemical Journal, Vol; XIIL, 1919.

Von den Gewichtskurven einiger Falle von Sauglingsskokhut
in Wien. Wiener Medizinischen Wochenschrift. Vol. XXXIIL,
1920.

(See also Chick, H. and Daltyerln, E.)

E ffect of Heat on the Antiscorbutic Accessory Factor of

Vegetable and Fruit .Tuices. Biochemical Journal, Vol. XIV.,
1920.

(See also Chick, H. and De1f, E. M)

Sydenham as an Epidemiologist. Proceedings of the Mogul Societg
of Medicine, Vol. XII., 1919.

E xperiments on Acclimatisation to reduced atmospheric pressure.

Journal of Physiology, Vol. LI1IL, 1919.

On the Agglutination of B. Influenzae (Pfeiffer) by the serum
of patients suffering from Influenza. Medical Research

Committee Special Report Series. No. 36.

The rate of disappearance of diphtheria bacilli from the throats
AFTER AN ATTACK OF THE DISEASE J CONCLUSIONS ARRIVED AT FROM
OBSERVATIONS UPON AN ADULT POPULATION, B.E.F., FRANCE.

Journal of Hygiene, Vol. XVIIL, 1920.

The Antiscorbutic properties of Concentrated Fruit Juices.

Part Ill. Biochemical Journal, Vol. XIV., 1920.

Oedema observed in a monkey fed on a diet free from the Fat-

soluble “A” Accessory Food Factor and lowin’ Fat. Lancet,

Vol. I1., 1919.

The Antiscorbutic requirements of the Monkey. Biochemical

Journal, Vol. XI1V., 1920.

Dietetic Experiments with Frogs. Biochemical Journal, Vol.



HOMER, ANNIE

HUME, MARGARET

KELLAS, A. M.

KENNAWAY, E. L. -

LEDINGHAM, J. C. G.

LINZELL, L.

MARTIN, C. J.

5

»
ROBISON, R.
SCHUTZE, H.

SKELTON, RUTH

TALBOT, G. -

A Comparison betweenl the Precipitation of Antitoxic Sera by
Sodium Sulphate and by Ammonium Sulphate. Biochemical

Journal, Vol. X111., 1919.

On the Association of Antitoxins with the Proteins of Immunised

Horse Serum. Biochemical Journal, vol. X1V., 1920.

Vitamines, or Accessory Food Factors, in their relation to

Infant Feeding. Maternity and Child Welfare, Sepfc.-Nov., 1919.

(See also Barnes, Rosamund E. and Hume, E. Margaret; Chick,
Harriette and Hume, E. Margaret and Chick, Harriette,

Hume, E. Margaret and Skelton, R. F.)

(See Haldane, J. S., Kkllas, A. M. and Kbnnaway, E. L.)

Dysentery and E nteric Disease in M esopotamia. Journal of the

Royal Army Medical Corps, Vol. XXX V., 1920.

Agglutination Experiments with Trench Fever Rickettsia.

Lancet, Vol. 1., 1920.

(See Bacot, A. W. and Linzell, L))

The Preparation of Sorensen’'s Phosphate solutions when the
Pure salts are not available. Biochemical Journal, Vol.

X1V., 1920.

Observations on the Influence of Various Conditions on the
reaction of Culture Media, with a description of a simple
method of approximately adjusting the reaction to any
desired ph. Journal of Pathology and Bacteriology, Vol.

XXI111., 1920.

L imitations to the Accuracy of determining “ Agglotinin units”
(Dreyer) encountered in practice. Journal of Pathology and

Bacteriology, Vol. XX111., 1920.

(See also Hartley, P. and Martin, C. J))

(See Harden, A. and Robison, R.)

The Paratyphoid B. Group. Lancet, Vol. I., 1920.

(See Chick, Harriette, Hume, E. Margaret and Skelton, R.)

(See Bauotr, A. W. and Talbot, G)



WOODCOCK, IL M. New Classification of Trypanosomes: A question of nomencla-

Turk. Lancet, Vol. 1., 1920.

- Note on the Relative Proportions of amoebic and bacillary
DYSENTERY AMONIi THE TROOPS OF THE EGYPTIAN EXPEDITIONARY
Force during the season of 1917, together with some
remarks on the question of CYTODiIAGNOsis. Journal of the

Royal Army Medical Corps, Vol. XXXIV., 1920.

- Notes and Comments on my Malarial E xperiences while with
the Egyptian E xpeditionary Force, 1916-1918. Journal of

the Royal Army Medical Corps, Vol. XXXIV., 1920.

YAMAKAMI, KUMAO - Barger’'s Microscopical Method of Determining Molecular
W eights, Part |. The Principle of the method with
REFERENCE TO THE MOLECULAR AND IoNIC ATTRACTION OF SoLUTE

for Solvent. Biochemical Journal, Vol. XI1V., 1920.

- Barger’'s Microscopical Method of Determining Molecular
W eights, Part II. The Molecular Weight of Casein.

Biochemical Journal, Vol. XI1V., 1920.

- On Haemolytic Fever. Journal of Patholoyy and Bacterioloyy,
Vol. XXI11., 1920.

ZILVA, S. 8. - - (SeC Harden, A. and Zitva, S S)

Memorandum Published by- the Committee on Accessory

Food Factors.

The Importance of Accessory Factors in the Food. Some facts concerning Nutrition, for the Guidance

of those engaged in Administration of Food Belief to Famine-Stricken Districts. m ]9]9
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THE STAFF.

Director :

*Professok C. J. Martin, C.M.G.,, M.B., D.Sc., F.R.S.

Department of Bacteriology :
*J.

C. G. Ledingham, G.M.G., D.Sc., M.B., F.R.S., Dactariolo/jist-in-Ghicf; Professor of Bacteriology
J. A Arkwright, MA., M.D., B.Sc., Assistant Bacteriologist.

in the University of London.
E. E. Atkin, M.B., B.A,, »

S. P. Bedson, M.D., B.S,,
H.

L. Schutze, M.D., B.Sc.,

Mary M. Barratt, M.B., Ch.B. " " (temporary).

Department of Bio-Chemistry :
*A. Harden, D.Sc., F.R.S., Professor of Bio-Chemistry in the University of London.
R. Rohison, Ph.D., F.I.C,, Assistant.

S. S. Zitva, Ph.D., M.Sc,, A.l.G,, , (honorary).

Department of Experimental Pathology :

*C. J. Martin, CM.G,, M.B., D.Sc., F.R.S., Professor of Experimental Pathology in the
Harrietts Chick, D.Sc., Assistant.
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Eleanor M. M. Hume, » (honorary).

Department of Entomology :

A. W. Bacot, F.E.S., Entomologist to the Institute.
Honorary Adviser on Entomological Questions to the War Office.

Department of Protozoology :

Muriel Robertson, M.A., Assistant.

Department for the Preparation and Study of Antitoxic Sera [Elstree]:

A. T. MacConkey, M.B., B.C., D.P.H., Bacteriologist-in-Charge of Serum Laboratories.
*G. F. Petrie, M.D., Assistant.

Department for the Preparation and Study of Anti-Variolous Vaccine [Hayle]:

Alan B. Green, M.AA, M.D., B.C., Bacteriologist-m-Charge of the Anti-Variolous Vaccine Laboratories.

Secretary and Accountant:

Assistant Secretary:
George Cooper.

A. L. White.
National

Collection of type cultures.

(Medical Research Council).

Director:
Professor J. C. G. Ledingham, G.M.G., D.Sc., M.B., F.R.S.
Curator: Assistant Curator:
R. St. John Brooks, M.D., D.P.H., M.A.

Miss M. Rhodes.
* 4 recognised Teacher of the Universita of London.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
Jure 15th, 1921

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present the 27th. Annual Report.

THE GOVERNING BODY.

No changes in the membership of the Governing Body have taken place since the date of the last
Annual General Meeting, when the Council re-elected Sir Frederick W. Andrewes, Professor Bulloch and
Sir James Kingston Fowler to represent the members until December 31st, 1921.

COUNCIL.

The Universities of Oxford, Cambridge and Edinburgh, and the British Medical Association have
appointed Professor Georges Dreyer, Professor G. H. F. Nuttall, Professor J. C. Meakins and Sir Dawson
Williams as their respective representatives upon the Council.

At the last Annual General Meeting the members of the Institute elected Sir Walter M. Fletcher as
one of their representatives upon the Council in place of the late Dr. J. Sidney Turner.

The Governing Body has to record with sorrow the death of Lord Moulton of Bank, who for
many years represented the University of London on the Council. The University has nominated
Dr. John Fawcett as its representative in his stead.

The three members, who this year retire by rotation, but who are eligible for re-election, are the
representative of the Royal College of Surgeons, and Sir Thomas Barlow and Sir E. Ray Lankester, both
of whom represent the Members.

STAFF.

During the year the title of Professor of Bacteriology has been conferred upon Dr. Ledingham by
the University of London. He has also been elected a Fellow of the Royal Society.

Dr. Arkwright has been seconded to take charge of an investigation into Foot and Mouth Disease
which is being undertaken by the Ministry of Agriculture.

Dr. S. P. Bedson, late of the College of Medicine, Newcastle-on-Tyne, has been appointed an
assistant in the Bacteriological Department.

Dr. Harriette Chick has again been seconded for service abroad. Accompanied by Dr. Dalyell
(Beit Memorial Research Fellow), Dr. H. Mackay (Beit Memorial Research Fellow). Miss Hume and
Miss Henderson Smith (temporary assistants in the department of Experimental Pathology), she proceeded
to Vienna in October to carry out further studies on diseases due to food deficiencies, under the Accessory
Food Factors Committee, appointed jointly by the Lister Institute and the Medical Research Council.

Miss Tozer, who has for some years been an assistant in the department of Experimental Pathology,
has resigned on appointment as lecturer on cytology and histology at the University of Liverpool.

Mr. G. Cooper, late assistant secretary, has been appointed Secretary to the Institute, and Mr. A. L.
White, late Chief Clerk, Assistant Secretary.

Mr. J. W. Brown resigned his position as Clerk to the Serum department on taking up an appointment
with the Battersea Borough Council.



RESEARCH WORK.

Tho investigations on Accessory Food Factors which have formed a large part of the work of tlio
departments of Experimental Pathology and Biochemistry, and are briefly described below, have again
been materially assisted by grants from the Medical Research Council to Professors Martin and Harden
towards the expenses of work carried out under their direction.

Department of Bactekiolohy.

Dr. Ledingham has continued his investigations on the problem of transmitting the virus of trench
fever to laboratory animals, having been fortunate in securing some fresh virus from lice fed on Mr. Bacot
during his attack of trench fever contracted in Warsaw in April, 1920. The results were, as before,

indecisive, only isolated instances occurring in rabbits, guinea-pigs, and goats in which a transmission
was apparently successful.

More recently Dr. Ledingham has in collaboration with Dr. Woodcock resumed his investigation of
purpura. It has been demonstrated that in mammals the inoculation of the corresponding anti-blood-plate
serum has the property of producing an outburst of purpura simultaneously with a disappearance, partial
or complete, of the platelets from the circulating blood. In view of certain physiological and morphological
peculiarities of the blood of birds, for example, slowness of clotting and apparent absence of elements
morphologically similar to blood-plates in the mammal, it was decided to enquire whether certain elements
of avian blood, known for many years as thrombocytes or spindle-cells could be similarly acted upon by
the corresponding antiserum with consequent production of purpura. The difficulty of isolating those
thrombocytes from the other blood elements in sufficient concentration for immunisation purposes has
been much greater than in the case of mammalian blood-plates. ' It has, however, been possible to secure
an antithrombocyte serum sufficiently potent to produce when inoculated into the pigeon, a typical
purpuric eruption with disappearance of the thrombocytes from the circulating blood.

Dr. Bedson, who formerly collaborated with Dr. Ledingham on purpura in mammals, is engaged in
working out some of the many problems remaining for solution in connection with the experimental
production and possible cure of the purpuric state.

Dr. Arkwright brought to a conclusion his work on bacterial variation, which has now been published.
It was hinted in last year’s report that Dr. Arkwright's demonstration of the lack of serological affinity
exhibited by organisms emanating from the same parent culture but appearing on plates as colonies of
different form, would have to bo reckoned with in the serological grouping of species in general. This
has proved to be the case, and Dr. Schitze, who in recent years has devoted much time and labour to the
study of the serological relationships of the salmonella group of micro-organisms, finds that the “ state”
of a culture as determined by the relative proportions of organisms which appear as “ rough” or “smooth”
colonies on plates, influences very greatly the results obtained from serological analysis. Further study
of the property of “roughness” is being undertaken.

Dr. Schitze has also shown that it is possible to determine the blood group of an individual from
specimens of the dried blood and in a published paper deals with its application to medico-legal practice.
With Dr. Zilva, of the Department of Biochemistry, he is also conducting certain experiments to test

whether some forms of induced malnutrition in animals are associated with increased susceptibility to
bacterial infection.

Dr. Atkin has been collaborating with Mr. Bacot on various questions connected with the properties
and propagation of the virus of typhus fever.

Dr. Lepper (Beit Memorial Research Fellow) has carried out an interesting research on tho production
of lesions in the urinary system by organisms of the colilorm type intravenously injected. She has
examined the conditions which favour a settlement in the urinary system of organisms so injected and in
a paper recently published she shows that while certain organisms isolated from cases of cystitis in man
appear to have a selective tendency to infect tho kidney when intravenously administered, others require
some preliminary disturbance of the kidney, such as that occasioned by a temporary constriction of the

ureter. For an effective involvement of the urinary system so short a period of obstruction of the ureter
as ten minutes'is sufficient.

Dr. M. Cowan (Beit Memorial Research Follow), commenced work in the department in February last
upon the serological grouping of Streptococci.
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Dr. J. Pratt-Johnson (Johannesburg) has worked in the department on methods of preparing
lipovaccines. He employed a type of B. suipestifer, which was extremely virulent for rabbits and com-
pared the antigenic value of alipovaccine made with this organism with that of the ordinary type in saline
suspension. So far as agglutinin production was concerned, a somewhat higher response was obtained
with the saline vaccine, but neither variety of vaccine gave the slightest protection to the immunised
animals against an intravenously injected dose of the living organism.

Dr, Kanai (Kitasato Institute, Tokio), has been investigating the claims made by Besredka for the
efficiency of orally administered vaccines as immunising agents with special reference to B. dysenteriac,
Shiga. With this organism lie has attempted oral immunisations of rabbits, but so far, the results point
to the great superiority of the subcutaneously immunised series, when tested by the intravenous adminis-
tration of the live organism.

Dr. Khaled (Hygienic Institute, Cairo), has undertaken the investigation of the remarkably close
affinity which Evans has shown to exist between the causative agent of Mediterranean fever (M.mclitensis,
Bruce), and that of abortion in cattle (B. abortus, Bang.) The strains for this research have been placed
at his disposal from the resources of the National Collection of Type Cultures.

Dr. Barratt, in the intervals of her work in the diagnosis department, is enguged in a systematic
investigation of the organisms of the diphtheroid group. The results will be placed at the disposal of the
Pathological Methods Committee of the Medical Research Council on which Professor Ledinghum con-
tinues to act. t

Other workers to whom facilities for study have been given are Colonel A. W. M. Harvey, I.LM.S.,
Dr. Hans David (Stockholm) and Mr. E. Il. Fenwick, C.B.E., F.R.C.S.

D epartment of Biochemistry.

In 1920, as during the previous two or three years, the work of this department has been to a largo
extent concerned with the access >ry food factors.

The work of Professor Harden and Dr. Zilva on the influence of a diet free from the fat-soluble factor
was continued, and a condition of the eye resembling the keratomalacia observed by Bloch in infants
subsisting on a diet which was low in the fat-soluble factor, was successfully obtained in some of the
experimental animals.

Perhaps the most obvious necessity in work upon the fat-soluble factor is a sound method by which
quantitative comparison can bo made of the amount of this vitamin in various materials, or in the same
material after various modes of treatment. A method of this kind is being worked out by Drs. Zilva and
Miura and they have good prospects of success. They have already succeeded in establishing the im-
portant fact that cod-liver oil is about 250 times as potent as butter-fat and there can be little doubt that
the acknowledged therapeutic value of cod-liver oil is due to this.exceptionally high potency.

The absence of the fat-soluble vitamin from most commercial samples of lard suggested an investiga-
tion, which has been carried out by Dr. Zilva in conjunction with Dr. J. C Drummond and Captain J.
Golding, at Reading, on the influence of the diet of pigs on the production of the fat-soluble factor in pig
fat, and the influence of a rigorous deficiency of the accessory food factors on the rearing of pigs. It has
already been ascertained that pigs fed on grass produce afat which contains the factor, in contradistinction
to those animals which received a diet poor in the principle, and further that the process of preparation
for the market causes a loss of the factor present in the crude fat.

In view of the destructive influence of oxidation and bleaching, and of the results obtained in the
foregoing investigation, Drs. Drummond and Zilva submitted a scheme to the Accessory Food
Factors Committee, appointed jointly by the Institute and Medical Research Council, for an investiga-
tion of the methods employed in the preparation and purification of edible oils. A substantial grant has
been made by the Medical Research Council and they have already visited various oil mills and lard
factories in- England where extremely useful information was obtained. A visit to Northern Norway
is planned for the early summer, in order to study the production of cod-liver oil, so that the best method
for the production of this highly active oil may be devised.

Dr. Zilva has also' continued his work on the extraction of the fat-soluble vitamin from vegetables,
and by treating carrots with alcohol and ether has succeeded in obtaining an extract which is potent in
very small quantities. Continuation of his work on the action of ultra-violet rays on the fat-soluble factor
has led Dr. Zilva to the conclusion that the inactivation which had been previously observed, was duo to
the ozone produced by the rays from the atmospheric oxygen. This is in agreement with the results of
other workers which has led to the conclusion that this factor is readily inactivated by oxidation.
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With regard to the antiscorbutic vitamin, the former experiments on beer have boon ropoatod. The
results confirm the earlier conclusion that beer is practically free from this vitamin.

The behaviour of both the antiscorbutic and antineuritic factors towards ozone has boon investigated
by Dr. Zilva who found that ozone inactivates the antiscorbutic in a similar manner to the fat-soluble, but
that the antineuritic is decidedly more resistant to the influence of this gas than the other two factors.
As an outcome of these observations the study of the influence of exposure of the antiscorbutic factor to
atmospheric oxygen was undertaken and the interesting fact was revealed that it was unstable under these
conditions. Experiments are now in progress in which the action of heat under aerobic and anaerobic
conditions is being studied and results already obtained point to the fact that the data on the action of
heat on the antiscorbutic factor in food-stuffs will have, in future, to be reconsidered with reference to the
degree of aeration which may occur during the process. The behaviour of these two vitamins on dialysis

has also been investigated by Drs. Zilva and Miura, in order to establish an approximate conception of
the size of the molecules of these active principles.

Experiments by Professor Harden on the production of the water-soluble or antineuritic factor by
yeast grown on media free from the factor have shown that these organisms can synthesise the factor.
A considerable amount of progress has been made in the work carried out by Professor Harden in
conjunction with Mr. Bacot, on the nutritional requirements of insects, but the subject is a somewhat
difficult one and further work will bo necessary before any definite conclusions can be drawn.

In addition to this work on the deficiency diseases, progress has been made by Dr. Robison in his
study of the liexosephosphates of yeast-juice and by the Hon. F. R. Henley in Ms work on the function
of aldehydes in alcoholic fermentation, several papers having been published on this latter subject.

The hospitality of the department has also been extended to Mrs. Norris, Professor llata, Drs. Sato
and Wright, and Mr. A. C. Bescoby.

Department op Experimental Pathology.

The principal work of the department has continued to be concerned with animal nutrition and the
pathology of deficiency diseases.

The antiscorbutic value of sweetened condensed milk has been determined by Miss Hume by experi-
ments on monkeys. This widely used product seems to retain its antiscorbutic properties unimpaired.
The sample examined was a well-known brand which in its preparation is concentrated by boiling in vacuo,
thus avoiding the destructive action of high temperature and oxidation upon this sensitive vitamin.

Miss Tozer has been engaged in the study of the pathological histology of rickets in monkeys, and in
the various degrees of disorganisation and cessation of osteogenesis occurring in laboratory animals
submitted to different dietary deficiencies. Before leaving to take up her appointment at the University

of Liverpool, Miss Tozer collected together the most significant part of her observations, and these have
now been published.

Experiments on the influence of storage at different temperatures, upon the antiscorbutic virtue of
various fruits and fruit-juices were continued by Miss Davey. She has completed her observations
which have extended over three years, and published the results.

The etiology of rickets is being studied from several points of view. Professor Korenchevsky
(Petrograd), has examined the histology of the glands of internal secretion in monkeys in which the
disease was produced and compared them with those of normal animals. There was no indication of any
abnormality except in the case of the parathyroids. The observations of McCollum that rickets is pro-
duced most readily in rats by deprivation of the fat-soluble vitamin A. and simultaneous reduction of the
calcium in the diet has been confirmed. The effect of various deficiencies in the diet separately and in
various combinations, upon the growth of the animals, the structure of their bones, and the calcium
content of their skeletons, has been studied and has afforded interesting and important results. Further,

the influence of removal of the different glands of internal secretion upon the results in the above con-
ditions, is being determined.

Earlier in the year under review, Professor Korenchevsky was engaged in ascertaining the influence
of thyroid feeding and removal upon the progress of tuberculosis. In some series of observations a
moderate excess of thyroid appeared to be beneficial, but the icsults in other series were negative.
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Dr. E. M. Luce, who is working with Professor Korenchevsky, is engaged in a research upon the
histology of the ductless glands in animals in which rickots has been experimentally produced, and in other
animals subjected to the influence of a deficiency of fat-soluble vitamin A. alono.

Dr. Helen Mackay (Beit Memorial Research Fellow), who is now working with Dr. H. Chick, in
Vienna, carried out a series of experiments in which she brought up two litters of kittens, one upon a diet
of bread and milk, the other upon the same diet, but in which the butter-fat was removed and replaced by
olivo oil. This last diet was one similar to that which when given to puppies, was followed, in the
experiments of Dr. Mellanby, by the onset of rickets. The kittens did not develop rickets, but those
which were fed on a diet in which olive oil replaced butter-fat grew hut little and becamo marasmic.
Both series were carefully nurtured. The calcium and other mineral content of the two diets was the
same.

Dr. Mackay also carried out a series of observations upon ricketty children attending the out-pationt
clinic of a hospital to which she was Medical Officer. The diets of these children were augmented in
various directions by special foods prepared at the Institute, and careful observations of their weight and
condition recorded. The conditions for close and continued observation were not satisfactory and much
labour was lost. Miss Mackay concludes from her observations that rickots is a dietetic disease, but that
some other factors, and not a deficiency of fat-soluble vitamin A. alone, is concerned in the production of
the disease.

Drs. Martin and Robison have been occupied in re-examining the question of the biological value of
different proteins by experiments on man. That different proteins must have very different value for
repair or growth is obvious from the difference in the amount of particular amino acids which they contain,
and the apparent inability of the body to synthesise the more complex ones. Previous experiments on
biological value for adults are, however, open to criticism on several grounds. The amount of protein in
the form contained in different foodstuffs which is necessary to maintain nitrogenous equilibrium, must be
known with considerable accuracy if this information is to bo a useful guide in dietetics, but hitherto this
degree of accuracy has not been attained. The value of the nitrogen in the protein contained in wheat
and milk has been determined. The experiments have in each case, extended over some months.
Incidentally, the research has opened up a number of interesting avenues in the domain of metabolism
which are being explored.

Dr. Robison has also determined the biological value of gelatin as a sole source of nitrogen. His
results do not confirm the older observations on this subject.

Dr. J. O. W. Barratt has been studying the intimate nature of fibrin formation in fibrinogon solutions
and its bearing upon gel-structure generally. Ho has also continued the investigation of the quantitative
relationship in the action of complement and amboceptor in haemolysis and similar reactions. Dr. Barratt
was occupied with this enquiry prior to the War and the first part of his results was published in 1913.

Lt.-Col. F. H. Stewart, 1.M.S., has been following up his discovery that the embryos of Ascaris
lumbricoides, after hatching out in the intestine migrate at once to the lungs. After passing the first stage
of their development in the lungs, where they occasion more or less pneumonia, they are coughed up and
swallowed and can now continuo their development to the adult stage in the intestine of suitablo animals
such as the pig. The developmental changes in the Ascaris embryos during their journeyings and the
route to the lungs commonly taken has been worked out.

Miss A. Homer has made a further contribution to the subject of concentration of antitoxin. In the
procedure commonly employed, the serum is subjected to a preliminary heating during which more or less
of the proteins are denaturated and can then be removod by precipitation. It is during this stage that
considerable loss of antitoxin may occur. Miss Homer has determined the rate of this loss according to
the temperature employed.

Department of Entomology.

Since his return from Poland, Mr. Bacot has beon occupied with work upon the development of
Rickettsia bodies in insects, more especially those associated with trench and typhus fevers, using material
which he obtained in Warsaw. At the commencement of the year attention was concentrated on a
parasite of the bed bug (Cimex lectularius) which was discovered, in collaboration with Dr. Arkwright,
while experimenting on the possible conveyance of trench fever by bed bugs. This parasite shows many
similarities to Rickettsia and in its development comes nearest to liickettsia proivazeki, which is thought
to be the causal organism of typhus fever;, it has apparently, however, no second host, being passod on
from one generation of the bug to the next through the egg. In collaboration with Dr. Atkin, attempts
wore made to cultivate the parasite, but so far they have proved abortive.
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Mr. Bacot finds it comparatively easy to transmit typhus from monkey to monkey by injecting the
contents of the gut of infected lice, hut so far has succeeded but onco by allowing infoctod lice to food
upon an animal. The striking discrepancy in the successful transmission by the two methods suggests
that it is only in certain stages in the development of the parasite within the insect that the lice can
transmit the disease.

The hospitality of the department was extended to Dr. H. D. Hacker, Medical Entomologist to the
Federated Malay States, for the study of the conditions determining the successful spreading of oil
films as a means of exterminating mosquito larvae.

Department of Protozoology.

Dr. Woodcock has completed the examination of the protozoological material collected by the
“Terra Nova” Antarctic expedition. This is now published. He is investigating tho life-history of
several new eoprozoic flagellates, particularly with reference to the occurrence of syngamy in these lowly
forms, and more recently has been collaborating with Professor Ledingham in a cytological study of
thrombocytes in birds and frogs.

Miss Robertson has compiled the account of the bacteriology of anaerobes infecting wounds, for the
medical history of tho war. She has been investigating the influence of pyronin injections on trypanosome
infections and finds this drug only causes the disappearance of the parasites from tho blood when
administered at certain periods of the disease. She has confirmed the interesting observation of Worjbitzki
that pyronin causes the disappearance of the kinetonueleus in trypanosomes and is endeavouring to
ascertain the significance of this phenomenon. The conditions determining the acquisition of immunity
to trypanosomes are also being studied on rats infected with Tryp. lcwisi.

Department for the Preparation and Study of Antitoxic Sera.

The problem of producing reliable standard antitoxins in liquid form, simply and easily, is being
followed up. The method introduced by Dr. MacConkey and referred to in previous reports seems to bo
proving satisfactory, as the samples have continued unaltered during the year—that is, three years in all.
The same method appears to be applicable to toxins also. @ The minimal lethal dose of “brined”
dysentery toxin has remained steady for the last 10 months and the results with diphtheria toxin are such
as to raise hopes that this may be stabilised in the same manner.

Experiments on the refinement and concentration of antitoxin have been continued throughout the
year. Although all diphtheria and tetanus antitoxin issued by tho department is now refined, and if
necessary concentrated, the procedure is far from perfect and often occasions considerable loss and trouble.

The toxigenic features of strains of diphtheria bacilli isolated from superficial lesions in horses by
Captain Minett, have been studied by Dr. Petrie. The occurrence of true diphtheria bacilli from such
superficial sores does not appear to be very uncommon and serves to explain why so many normal horses
contain small amounts of diphtheria antitoxin in their blood. Some of the strains proved to be excellent
toxin producers.

The Governing Body desires, onco more, to convey its thanks to the Director of the Hygienic
Laboratory, U.S. Public Health Service, for his kindness in supplying the department with standard
toxins and antitoxins.

Department for the Preparation and Study of Anti-Variodous Vaccine.

An important point bearing on the successful use of anti-variolous vaccine is the length of time that
it can be stored without loss of specific activity. It has been known for some time that anti-variolous
vaccine stored at a temperature below freezing point, c.g., at—8°C, will retain its potency for a much longer
period than a portion of the same vaccine stored at a temperature above freezing point, c.g., at 10°C.
Evidence, however, has been obtained that anti-variolous vaccine stored at —8° to 10° C. for from 6— 12
months, has become more sensitive to subsequent deleterious influences. This is especially shown when
anti-variolous vaccine so stored is used in tropical climates; the vaccination results then tend to be
markedly less satisfactory than the results obtained from the use of more recent anti-variolous vaccine of
approximately the same original potency. This of course has a special significance in the treatment
of anti-variolous vaccine destinod for use in the tropics.

A new method of preparing dry anti-variolous vaccine is being developed. So far this has given
encouraging results; if these are established, it is probable that anti-variolous vaccine, so prepared,
may be more resistant to tropical conditions than anti-variolous vaccino prepared by the method more
generally in use at tho present time.
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COMMITTEE ON ACCESSORY FOOD FACTORS.
(Appointed jointly by the Lister Institute and the Medical Research Council.)

This Committee, which now consists of—

Dk. Harriette Chick (Lister Institute),

Dr. Drummond (University College),

Professor Harden (Lister Institute) Secretary,

W. B. Hardy, Esq. (Pood Investigation Board),
Professor Hopkins (University of Cambridge), Chairman,
Dr. MacPadden (Ministry of Health),

Professor Martin (Lister Institute), and

Professor Mellanby (University of Sheffield),

has mot on several occasions during the year.

Many assurances of the value of the monograph on Accessory Pood Factors, compiled by the
Committee, have been received from scientific workers and medical men, and it has been reprinted moro
than once in response to the large demand for it here and in America. It has also aroused great interest
in European countries, where scientific men have not had access to the important results gained by British
workers in this subject during recent years. In view of their value for students in this country, the
Committee arranged also for the translation and publication of two papers by Dr. Bloch, of Copenhagen,
on xerophthalmia and on carbohydrate dystrophy in children. These have appeared in abbreviated form
in the Journal of Hygiene and British Medical Journal respectively.

The work of the Committee comes into close relation to the industrial applications of science which
fall to the Pood Investigation Board of the Department of Scientific and Industrial Research, and
Mr. W. B. Hardy, F.R.S,, Director of the Board, has accepted an invitation to join the Committee for the
better organization of the studies near the common boundary. The work done by the Committee has
also been co-ordinated with that of the Food Department of the Ministry of Health by the appointment
of Dr. A. W. J. MacFadden, C.B., in charge of that department.

The expenses of work in this subject are heavy because of the large number of carefully controlled
feeding experiments that are required, yet perhaps no other research work has greater or more fundamental
importance than this, whether because of the immediate importance of the knowledge already being won
for the maintenance of health and the control of “deficiency diseases,” or because of its significance in
the study of primary biological laws of metabolism and growth. The Committee has recently recom-
mended, and the Medical Research Council provided, a number of grants for the ensuing financial year.
Among these are grants to Professor Martin and Professor Harden for the payment of special assistants
in the departments of Experimental Pathology and Biochemistry at the Institute. The work in progress
in these departments is reviewed above.

A grant has also been approved towards the expenses of a combined investigation by Dr. Drummond,
of the Physiological department of University College, and Dr. Zilva, of the Lister Institute, into the
causes of the disappearance of vitamin A. from various vegetable and animal oils during the process of
their preparation and refinement for use as foods. This disappearance is a matter of moment as such oils
are being increasingly utilized in the dietary of individuals, especially the less well-to-do, in substitution
for animal fats.

At Cambridge the special expenses of Professor G. Hopkins in his well-known studios of the relations
of food deficiency to growth have been provided. The stability of accessory food factors under varied
conditions is being examined; results of great biochemical interest and of immediate practical value in
relation to the treatment of materials for food have been obtained during the past year. Some new
constituents of body tissues are also being investigated, and the part played by them in nutrition.

At King's College, Dr. C. Da Fano is working on the histology of the ductless glands and the central
nervous system after the onset of deficiency diseases, towards the expenses of which agrant has been made.

Mission for the Study of Deficiency Diseases in Vienna.

As mentioned in the last Annual Report, Dr. Harriette Chick, Dr. E. Dalyell and Miss M. Hume
spent the larger part of the year studying deficiency'diseases in Vienna.

Many interesting facts were collected with regard to infantile scurvy, and the antiscorbutics which
had been recommended for infants as the result of animal experiments were given extensive trials with
extremely satisfactory results. Highly encouraging and suggostivo results were obtained from the treat-
ment of nursing mothers with butter or cod-liver oil and antiscorbutics; in many cases their infants, who
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had failed to thrive before the treatment of their mothers, made instant improvement, which was main-
tained. The weight of the babies which had previously been far below normal at once began to approach
normal. Cod-liver oil gave better results even than butter. Children, so backward that at three years of
age they could not even sit alone, were themselves given butter and lemon juice. In a few weeks they
began to shako oil the lethargy in which they had lain for months, in many cases even for years, and in
six months all could stand and many could walk.

The increased prevalence in Vienna of rickets among infants and of late rickets among young adults
supports.a dietetic theory of the etiology of this disease. No other external circumstance in this city,
other than the food deprivations of the last few years, is found to account for this increase, and many
general observations point to the same conclusion. But in the work during 1919-1920, with one
exception about to be described, none of the observations yielded direct evidence upon this point.

From the clinical records of the University Kinderklinik (directed by Professor v. Pirquet) it was
apparent that infants remaining for more than 4—6 months in this institution usually showed some
degree of rickets. In the hospital the general hygiene and care of the babies is irreproachable. The diot,
controlled in every detail, is generous as regards calorie value, rich in sugar and other carbohydrates, low
in milk, and consequently low in milk fat and the fat-soluble accessory factor. By the generosity of
Prof. v. Pirquet, the Mission was permitted the use of G beds from March to June, 1920, in which back-
ward and undernourished children were observed upon diets of calorie value equal to the Pirquet standard,
but containing adequate supply of milk fat and vitamines. The progress of these patients was satisfac-
tory, and they showed no development of rickets.

“ Hunger Osteomalacia,” a disease prevalent in Vienna, in which the bones undergo softening and
distortion was also studied. The Mission was inclined to believe that this disease was the effect in the
adult of the same causes as those responsible for rickets in children, a belief to some extent shared by the
medical profession in Vienna. Many cases of the disease were cured by treatment with different fats,
cod-liver oil, butter, rape oil, olive oil and margarine, and on the whole it appeared that the curative value
of these fats stood in the order of the degree to which they are known to contain the vitamin A.
Papers on these observations will shortly be published.

The Mission returned to England in Juno, 1920, and reported to the Accessory Food Factors Committee.
A short summary of some of their results was contributed to the discussion upon “ Vitamines in Clinical
Medicine,” at the meeting of the British Medical Association, at Cambridge, in July last, and aroused
considerable interest.

In view of the importance of the preliminary results obtained by Dr. Chick and her colleagues in
the face of many difficulties, of the excellent relationships which they had established with the medical
profession in Vienna and the various food relief organisations there, and of the abundant opportunities
for further study, it was decided, upon the strong recommendation of the Committee, that the investiga-
tions should be continued on a larger scale during the winter and that the special object of the enquiry
should be to throw further light upon the causation of rickets and to ascertain the part played in it by
dietary factors. Dr. Chick put forward a programme for further work during 1920—21, involving
observations upon a larger number of children, and including a series upon “ Pirquet” diets to act as
controls. Miss Chick's proposals were approved by the Committee and in view of the responsibilities
to be undertaken, the staff was increased by the addition of Dr. Helen Mackay (Beit Memorial Research
Fellow), and Miss Henderson Smith, 11 R.C., to the personnel. Tho plan of the investigation met with
the sympathy and active co-operation of Prof. v. Pirquet who offered for the work a first-class clinical
ward of 20 beds in his own clinic. This offer was gratefully accepted, and infants have been under
observation in the ward since last November, The cost of tho upkeep of this ward is borne by the
Klinik, and no charges have been permitted to the Mission. Results from those investigations are just
beginning to accumulate after six months’ interval.

Extra accommodation was also arranged at the Amerikanische Kinderheilstatto at Meidling, Vienna
(Primararzt Dr. Racli), where a hut has been equipped as an infants’ ward. This hospital is under the
general direction of Prof. v. Pirquet and is staffed with personnel from his own klinik. All diets are
controlled, as in tho Kinderklinik, on the Nem system of v. Pirquet. It has been found necessary to admit
children at a much earlier age than was originally proposed, as some degree of rickets was so often found
to bo present in children of four months and upwards that for prophylactic work the age of admission
had to be reduced to three months or less. This has rendered tho provision of suitable nursing staff more
difficult and has increased the risk and anxiety associated with intercurrent disease, and the total number
of cots for admission of cases has been reduced to 60 instead of 100 as originally planned. The clinical
work is associated with systematic X-ray photography. In this the Mission is fortunate in having the
co-operation of Dr. Hans Wimborger, Radiologist to the Klinik. The results obtained so far are very
suggestive, and it is hoped that definite and valuable information will accumulate during the coming
months.



The work initiated last year at the Landes Central Kinderheim is also being continued on a larger
scale. In this institution which contains about 500 children and 200 nursing mothers, rickets is almost
universal and specially good opportunity exists for treatment upon a larger scale. As it is not possible to
control the diets in detail, the observations have consisted in watching the effect upon the onset of rickets,
of enriching the diets of mothers and children by the addition of the food stuff's whose value is to be
studied. This work is being carried out in one section of the Institution by Drs. Dalyoll and Mackay and
Miss Hume with the co-operation of Dr. Max Zarfl, as before. The remaining section of the hospital
serves as a control. The materials used have been tested for vitamine content by Dr. Zilva, at the
Institute, and include butter and margarine as well as cod-liver oil both in the natural condition and after
treatment with oxygen at a high temperature to destroy the fat-soluble accessory factor contained.

In cases of mothers or infants whose condition offered points of special interest, the growth-promoting
properties of the mothers’ milk has been tested by experiments with guinea-pigs. This work is being
carried out by Miss Hume, at the University Kinderklinik, where laboratory facilities and a supply of
animals have been provided free of all cost to the Mission.

Post-mortem material is being investigated at the Pathological Institute of the University by
Professor Erdheim, who is specially interested in this aspect of rickets, and by his assistant, Dr. Adolf
Feller. The material for examination is selected by Dr. Dalyell and Dr. Mackay in collaboration with
Dr. Feller.

The League of Bed Cross Societies has given £2,000 for the hospital maintenance required in this
work and material contributions in the form of hospital supplies. The Lister Institute has allocated
£3,000 and the balance of the expenditure incurred by the Mission, including the salaries of Dr. Dalyell,
Miss Hume and Sister Henderson Smith, and estimated at about £5,000 will be borne by the Medical
Besearch Council.

The Mission has been afforded the most generous hospitality by Professor Dr. Clemens v. Pirquet and
his staff and has had the great advantage of the co-operation of all departments of the University
Kinderklinik. Without this help it would have been impossible to carry out the investigations. It is
indebted to the Society of Friends for undertaking the entire transport of stores from England, and for
continual help in various ways from the members of the Friends’ Mission in \7ienna. Sir William Goode
and members of his staff on the Separations Commission in Vienna, have frequently afforded valuable
help in official matters and in the problems of postal communication and transport; and the investigation
has been materially assisted by donations of foodstuffs from the Marrickville Margarine Company, Ltd.,
and Messrs. Prescott & Co., both of Sydney, New South Wales.

Tho Committee has also under contemplation an enquiry with the co-operation of Dr. MacFaddon, of
the Ministry of Health, into the influence of an increased ration of milk upon the growth and well-being
of children in an institution in this country.

NATIONAL COLLECTION OF TYPE CULTURES.*

("The National Collection is subsidised by the Medical Research Council and is at the service of
bacteriologists and others throughout the Empire.)

The National Collection of Type Cultures has now been in existence for over twelvo months and there
is reason to believe that the work of the staff has been greatly appreciated by workers both at home and
abroad. The collection of cultures at present maintained amounts to over 1,000 and these include a
considerable number of organisms associated with economic and industrial processes and with plant
diseases. A catalogue of the cultures has been made and will shortly be published by the Medical
Bosearch Council.

A selection of 500 authenticated cultures of fungi which are of importance in plant pathology and
technical mycology, has been made by a special committee of the Mycological Society, and arrangements
have been made for the collection to be maintained and distributed by the curator.

PRODUCTION OF SERA, VACCINES AND ANTI-VARIOLOUS LYMPH.

During the year ended 31st March, 1921, the demands by the Military and Naval authorities wero,
as anticipated, practically negligible, the sera and vaccines supplied being for outstanding contracts.

No extraordinary demands for sera or bacterial vaccines have been received during this period. In the
case of anti-variolous lymph, however, in addition to usual demands, a number of large orders were
received from Crown Colonies, all of which it was possible to execute.

(12)



GENERAL AND FINANCIAL.

Tho Amendment to Section 3 (d) of the Institute’s Memorandum of Association, passed by tho
members at Extraordinary Goneral Meetings held on November 10th and December 1st, 1920, was
approved by the Court in Fobruary, 1921. This Section now reads:

“To treat persons suffering from disease or threatened therewith in buildings of the Institute or
“ elsewhere as residents or in-patients or as out-patients, especially in cases where similar treatment
“ cannot conveniently be obtained at any London hospital, but nothing herein contained shall
“authorise the establishment or maintenance of a residential or in-patients’ hospital out of any
“ funds of the Institute other than such funds as shall be specifically subscribed for that purposo.”

The accounts and balance sheet for tho year ended 31st December, 1920, are attached and, as will be
seen, show a substantial balance of income over expenditure.

The sales of the Institute’s products during the year were £13,826 more than in 1919, an increase
much greater than was anticipated, and due, in a large measure, to the demand for Influenza
vaccine by tho Ministry of Health referred to in last year's report and increased demands for anti-
variolous lymph from West Africa.

Expenditure shows an increase of £5,530 18s. 2d. but includes a special contribution of £5,000
to the Pension Fund, against £1,000 last year, and £3,000 towards the expenses of the Investigations of
the Accessory Food Factors Committee, in Vienna. Rent, rates, taxes, insurance, &c., serum and lymph
laboratories’ expenses, and animal house expenses show reductions of £1,832 10s. 9d, £2,425 10s 5d.
and £1,424 16s. 5d. respectively, while there is an additional expenditure of £1,437 18s. 4d. for vaccine
laboratory and an increase of £2,762 3s. lid. for repairs and alterations. Included in this last item is a
considerable expenditure incurred in the renovation of the Institute’s property both at Chelsea and Elstree
to make good dilapidations of the past seven years.

The following changes in investments during the year have been made:—For General Account,£20,000
Local Loans 3% Stock were purchased; for the Pension Fund, £10,325 Funding Loan 4% Stock and for
the Sinking Fund, £1,300 of tho samo Stock were bought in addition to the amounts shown in the
accounts for the previous year.

A boquest of £250 under the will of the late Mr. Thomas Munday has beon received and the
Governing Body has been pleased to elect the Rev. Wm. Gladding Alcock, one of tho deceased’s executors,
a life. member of the Institute.

The Governing Body desire, in conclusion, to acknowledge the effective and cordial co-operation of
tho Director and all members of the Stall' in the research work of the Institute.

DAVID BRUCE,

Chairman of the Governing Body.
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Dr, BALANCE SHEET

£ s d £ s d £ s d £ s d
To Creditors .. . .. .. . 4750 1 8
To Pension Fund—
Lord Lister's Bequest .. . 17,00 15 0
Profit on Sale of Investments . 2,468 15 0
-------------- 19,000 10 O
Interest, Dividends and Contributions from
Income Accounts to 31st Dec., 1919 .. 19,727 13 8
Interest and Dividends on the Investments,
and Contribution from Income Account,
1920.. 7,400 11 7
---------- — 40,803 15 3
To Contingency Fund as per account 31st Decom-
ber, 1917 8228 18 1
To Sinking Fund to December 31st, 1920 9,307 6 2
TO Income Tax Schedule D. Reserve Account .. 0,000 0 O
To Capital Fund to December 31st, 1920—
Balance of Income and Expenditure to 31st
December, 1919 .. .. .. . 90,878 9 10
Donations, Ac., received to date from the following—
Dr. Ludwig Mond (1893) 2000 0 O
The Borridgo Trustees (1893/98) .. 40,379 10 1
The Grocers’ Company (1894) 10,000 0 O
Lord lveagh (1900) 250,000 0 O
Other Donations (1891-1920) 20,370 8 3
Jenner Memorial Fund (1899) 5768 0 11
Add 431390 9 1
Balance of Income and Expenditure Account, 1920 14,889 6 10
----------------- 446,284 15 11

EBNEST H. STARLING, Acting-Chairman.

G. W. ADDISON, Hon. Treasurer.

£521,380 17 1

REPORT OF THE AUDITORS

We have audited the above Balance Sheet. Wo havo obtained all tho information and explanations wo have requirod.
of tho state of the Institute’s alfairs, according to the best of our information and tho explanations given to us and as shown
London, 21st March, 1921.
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of tyvevmtiw IljMefricine*
3lst DECEMBER 1920. Cr*

By Cash— £ s. d. £ s. d
£10,000 Throe Months Troasury Bills 9844 3 4
At Bankers 8,196 13 9
In hand 63 0 10 18,103 17 ii
By Investments (at cost)—
£5,000 Great Northern Railway 3 por cent. Debenture Stook 457011 O
£5,000 Lancashire & Yorkshire Railway 3 per cent. Consolidated Preference Stock 4520 3 G
£1,900 London &Northwestern Rail way 4 per cent.Consolidated Preference Stook 5940 5 0
£5,000 Great Central and Midland Railway Joint Committeo 31 per cent.
Guaranteed Stook 5123 19 3
£2,900 New South Wales 5J per cent. Stock, 1922-32 2897 16 0
£1,000 Gape of Good Hopo 3.) per cent. Stock 1,000 0 O
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1912-02 1500 0 O
£353 North Eastern Railway 1 per cent. Guaranteed Stock 499 11 0
£25,600 5 percent. War Stock, 1929-1917 24,324 16 2
£1y,875 4 percent. Funding Stock, 1960—1990 .. 10,300 0 O
£20,000 Local Loans 3% Stock .. 9962 0 7 70,639 2 6
By Investments, Lord lveagh's Donation (at cost)—
£25,006 2s. 6d. Now Zealand Government 3 per cent. Inscribed Stock, 1915 24117 17 G
£25,000 Victorian Government 3 por cent. Inscribed Stock, 1929-1919 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1919 24484 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935. 24,937 10 0
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 24,860 5 0
£25,000 Capo of Good Hope 3 per cent. Inscribed Stock, 1933-1913 2380 0 O
£25,000 London and South-Western Railway 4 per cent. Preferred Converted
Ordinary Stock 32,000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2.) per cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 East Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O 250,000 0 O
By Investments, Jenner Memorial Fund (at cost) —
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B 2,756 10 0
£2,660 South Eastern Railway 3 por cent. Preference Stock, 1898 2740 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 271 511 5768 0 11
By Investment Contingency Fund (at cost)—
£8,700 5 per cent. War Stock, 1929-1917 8,228 18 1
By Investments, Pension Fund (at cost)—
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 4 4
£1,937 Grand Trunk Railway Company of Canada 4 por cent. Guaranteed Stock 1,733 12 4
£800 Grand Truuk Railway Company of Canada Great Wostern Borrowed
Capital 5 per cent. Perpetual Debenture Stock 936 0 O
£1,875 Port of London 4 per cent. B. Stock 1,800 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 Ontario and Quebec Railway 5 per cent. Debenture Stock 94 0 0
£661 Madras and South Mahratta Railway 4 per cent. Debenture Stock .. 656 19 7
£500 Canada 4 per cent. Stock (deposited with Treasury).. 492 11 0
£700 Western Australia 4 por cent. Stock, 1912-1962 698 7 0
£600 Union of South Africa 4 per cent. Stock, 1943-1963.. 54 2 0
£1,200 Great Northern Railway 3 por cent. Debenture Stock 891 2 9
£11,200 5 por cent. War Stock, 1929-1917 10,558 18 O
£28,125 4 percent. Funding Stock, 1960 -1990 .. . . 21,359 17 10
Balance Uninvested . 1695 0 5 46,803 15 3
By Investments, Sinking Fund (at COSt)—
£7,350 5 percent. War Stock, 1929—1947 6,916 12 7
£3,200 4 percent. Funding stock, 1960—1990 2331 3 7 9,247 16 2
mateiy £151,110))
By Debtors 8636 7 7
By Stock of Bacterial Vaccinss .. 40 9 9
By Furniture, Fittings, Scientific Apparatus and Books—
As per account, 31st December, 1908 2,746 17 2
Less Sales during the year 275 0 0 2471 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account. 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea, as per
account, 31st Deoember, 1912 169 G 8
By Lease of “ The Studios,” Chelsea, as per last account .. 2,173 18 9
Less amount written off .. 65 2 0 2,108 16 9
By Queensberry Lodge Farm, Elstree—
Purchase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st Docember, 1912.. 20,455 10 O
Stock of Animals and Forage 1,168 18 G
Stock of Anti-Toxins and Bottles .. 5802 ¢ 2
Stable Utensils, Farm Implements and Sheds, as per account, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 . 466 1 3
Furniture, as per account, 31st December, 1903 ., 215 8 0 0
7 700 1K
* Nothing lias been charged for depreciation of Furniture, «.. since new purchases to a greater amount
than the estimated depreciation (10°/0) mado during '‘the year have been written oil. £521,380 17 1

TO THE MEMBERS.
In our opinion, such Balance Shoot is full and fair, and properly drawn up so as to oxhibit a true and correot view
by tho books of tho Institute.
COOPER BROTHERS & CO,, \Auditors
Chartered Accountants.’
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Dr. INCOME AND EXPENDITURE ACCOUNT

INCOME. £ 8. il

To Interest and Dividends on General Investments 11,582 19 10

To Interest and Dividends on Pension Fund Investments 1,706 11 7

To Interest and Dividends on Sinking Fund Investments 431 16 0

To Investigation, Diagnosis and Analysis Fees, &e. ... 5361 11 0
To Sales of Tuberculin, Mallein, Sera, &c., and Stock at 31st December, 1920, less

Stock at 31st December, 1919 53698 8 2

To Bent of Rooms in the Institute 232 0 0

(E73013 6 7
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for the year ending 31st December, 1920.

EXPENDITURE. £

CI\

s. d.

By Rent, Rates, Taxes and Insurance 6,315 12 4
By Salaries and Wages of Staff 19597 11 5
By Stationery, Printing and Postage 569 19 7
By Printing of Collected Papers 133 14 9
By Office Expenses and Sundries ... 288 5
By Travelling Expenses ... 25 8
By Auditors’ Fee 40 0
By Gas, Water and Fuel 1457 17 10
By Electric Light and Power 227 4 0
By Experimental Pathology Laboratory Expenses, including General Apparatus 711 8
By Bacteriological Laboratory Expenses ... 379 1 3
By Vaccine Laboratory Expenses, including Bottles 1437 18 4
By Trench Fever Research Expenses 319 9
By Water and Bio-chemical Laboratory Expenses ... 237 9
By Accessory Food Factors Committee, Vienna Investigation Expenses 3,000 0
By Serum and Calf Lymph Laboratory Expenses, including Apparatus and Cost of Bottles 3056 14 7
By Culture Media 27 3 7
By Animals 1267 11 4
By Animal House Expenses and Forage 5561 11 2
By Repairs and Alterations to Buildings, including Workshop Expenses 4490 17 7
By Library Expenses 191 10 6
By General Stores ... ... . . e 552 16 7
By Bad Debts 518 6
By Contributions to the Pension Fund ¢£5,700 and Interest on Pension Fund Investments 7,406 11 7
By Depreciation of the Lease of “ The Studios,” Chelsea 65 2 0
By Sinking Fund ("% por annum on Cost of Buildings and Intorest on Investments) ... 842 9 7
By Balance, being Excess of Income over Expenditure, transferred to Balance Sheet ... 14,888 6 10
(273013 6 7

(6%))



SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES

ARKWRIGHT, J. A

ARKWRIGHT, J. A and BAGOT, A

ARKWRIGHT, J. A, ATKIN, E. E.
and BACOT, A

ATKIN, E. E

BACOT, A

BARRATT, J. 0. W.

»

»

OF THE

INSTITUTE DURING THE YEAR,

The Bacteriology of Cerebro-spinal Meningitis. British Medical

Journal, Vol. I1., 1920.

V ariation in Bacteria in Relation to Agglutination both by Salts
and by Specific Serum. Journal of Pathology and Bacteriology,

Vol. XXI1V., 1921.

A Bacillary Infection of the Copulatoey Apparatus of Pediculus

humanus. Parasitology, Vol. XII1., 1921.

An Hereditary Rickettsia-like Parasite of the Bed Bug (Ciinex

lectularius). Parasitology, Vol. XII1., 1921.
See Arkwright, J. A, Atkin, E. E. and Bacot, A

On the Probable ldentity of Rickettsia pediculi with Rickettsia

guintana. British Medical Journal, Vol. 1 1921.

See Arkwright, J. A.,, Atkin, E. E., and Bacot, A.; alsO Arkwright,
J. A.,, and Bauot, A

The Action of Sodium Hydroxide upon Coagulation of Fibrinogen.

Biochemical Journal, Vol. XV., 1921.
Die Struktur der Gele. Kolloid Zeitschrift, Vol. XXVIII., 1921.

Brownian movement of fibril formation. Proceedings of the Physio-

logical Rociety, Journal of Physiology, Vol. LV., 1921.
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CHICK, HARRIETTS and
DALYELL, ELSIE

CHICK, H. and HUME, E. M. -

COWARD, K. H ..

DALYELL, ELSIE

DAVEY, A J. -

DRUMMOND, J. C, GOLDING, T,
ZILVA, S. S. and COWARD, K. H.

DRUMMOND, J. C

GOLDING, J.

HAItDEN, A. and HENLEY, F. R -

HARDEN, A. and ZILVA, S S -

TIIE PRESENT POSITION OF VITAMINKS IN CLINICAL MEDICINE. Brilith

Medical Journal, Vol. Il., 1920.

The Influence of overcooking Vegetables in causing Scurvy among
Children. British Medical Journal, Vol. Il., 1020.

Eine Skorbutepidemik untku Kindern im Alter von 6 bis 14 Jahren.

Zeitschrift fur Kinderheilkunde, Band XXVI., 1921.

The production in Monkeys of Symptoms closely resembling those
of Pellagra, by prolonged feeding on a diet of low Protein

content. Biochemical Journal, Vol. XIV., 1920.

See D rummond, J. C., Golding, J., Zilva, S. S., and Coward, K H.

Also Zitva, S. S, Golding, J., Drummond, J. C., and Coward, K. H.

See Chick, H. and Dalyell, E

Determination of the minimum doses of some fresh Citrus Fruit
Juices which will protect a Guinea Pig from Scurvy, together
WITH SOME OBSERVATIONS ON THE PRESERVATION OF SUCH JUICES.

Biochemical Journal, Vol. XV., 1921.

The Nutritive Value of Lard. Biochemical Journal, Vol. XI1V., 1920.

See Zitva, S. S., Golding, J.,, Drummond, J. C. and Coward, K H.

See D rummond, ,I. C., Golding, J., Zilva, S. S., and Coward, K H.

Also Zilva, S.S., Golding,J., Drummond, J.C. and Coward, K. H.

The E ffect of Pyruvates, Aldehydes and Methylene Blue on the
Fermentation of Glucose by Y east Juice and Zymin in Presence

of Phosphate. Biochemical Journal, Vol. XIV., 1920.

The E ffect of Acetaldehyde and Methylene Blue on the Fer-
mentation of Glucose and Fructose by Yeast Juice and Zymin

in Presence of Phosphate and Arsenate. Biochemical Journal,

Vol. XV., 1921

The Salt E ffect in Alcoholic Fermentation. Biochemical Journal,

Vol. XV., 1921.

Note on the Production of Vitamin B. b$ Yeasts. Biochcmica
Journal, Vol. XV., 1921.
(19)



HENLEY, F. R. -

HOMER, ANNIE-

HUME, E. M. -

LEDINGHAM, J. C. G.

tl

LEPPER, E. H. -

LODGE, OLIVE -

MACKAY, H. M. M.

MIURA, M. -

RAW, NATHAN -

SCHUTZE, H. -

STEWART, F. H.

STILL, G. F.

Sec Harden, A. and Hentley, F. R

- The Heat Inactivation of Diphtheria Antitoxin. Biochemical

Journal, Vol. XI1V., 1920.

- Comparison of the growth promoting properties for Guinea Pigs
of Certain Diets, consisting of Natural Foodstuffs. Bio-

chemical Journal, Vol. XV., 1921.

- Investigation of the Antiscorbutic Value of Full Cream Sweetened
Condensed Milk by Experiments with Monkeys. Biochemical

Journal, Vol. XV., 1921.

- - See also Chick, 11. and Hume, E. M.

- - The Cultural Diagnosis of Entérica in Inoculated Individuals.

The Lancet, Vol. L, 1921.

The Etiology of “ Diarrhoeas” under War Conditions. Medical

History of the IVar. Pathological volume.

- - The Production of Colifobm Infection in the UrinaryTract of

R dibits. Journal of Pathology and Bacteriology, Vol. XXI1V., 1921.

- - See Woodcock, H. M., and Lodge, Olive.

- - Observations on Cases of Rickets in anOut-Patient Department.

British Medical Journal, Vol. Il., 1920.

The Effect on Kittens of a Diet deficient in Animal Fat.

Biochemical Journal, Vol. XV., 1921.

- - See Zilva, S. S. and Miura, M.

- - A Tuberculosis Immunising Vaccine. British Medical Journal,

Vol. 1., 1921.

- - Hakmagolutination and its Medico-Legal Bearing, with Observa-
tions upon the theory of lsoagolutinins. British Journal of

Experimental Pathology. Vol. Il., 1921.

- - On the Life-History of Asearia lumbricoides. Parasitology, \Wl.

X1, 1921.

- Sec Zilva, S. S. and Stili, G. F.
(20)



TOZER, F. M, -

WOODCOCK, II. M.

WOODCOCK, H. M. and
LODGE, OLIVE

ZILVA, S. S

ZILVA, S. S., GOLDING, J.,
DRUMMOND, J. C., & COWARD, K. H.

ZILVA, S. S. and MIURA, M. -

ZILVA, S. S, and STILL, G. F.

The Effect of a Diet Dkficiknt in Animal Fat on thf. Honk
Tissue (Rib Junctions) of Kittkns. Biochemical Journal, Vvol.

XV., 1921.

The E ffect on the Guinea-pig of deprivation of Vitamin A. and
OF THE ANTISCOIIBUTIC FACTOIt, WITH SPECIAL REFERENCE TO THE
CONDITION of thk costochhondrai, junctions of the ribs.

Journal of Pathology and Bacteriology, Vol. XXIV., 1921.

Helminthic Infections in relation to Pellagra. The Lancet,

Vol. 1., 1920.

D ysentery Statistics: A Reply to Dr. Wenyon's Letter. Journal

of the Royal Army Medical Corps, Vol. XXXV., 1920.

Parasitic Protozoa. Reports British Antarctic (Terra Nova)

Expedition. Zoology, Vol. 6, 1921.

The Extraction of the Fat Soluble Factor of Cabbage and

Carrot by Solvents. Biochemical Journal, Vol. XIV., 1920.

The Action of Ozone on the Fat Soluble Factor in Fats. (Pre-

liminary Note.) Biochemical Journal, Vol. XIV., 1920.

The Influence of Aeration on the Stability of the Antiscorbutic

Factor. The Lancet, Vol. I., 1921.

Seo Drummond J. C., Golding, J., Zilva, S. S., and Cowahd, K. II.

Also Harden, A. and Zitva, S. S.

The' relation of the Fat Soluble Factor to Rickets and Growth

in Pigs. Biochemical Journal, Vol. XV., 1921.

The differential Dialysis of the Antineuritic and the Anti-

scorbutic Factors. Biochemical Journal, Vol. XV., 1921.

A NOTE ON THE RELATIVE ACTIVITY OF THE FaT SOLUBLE ACCESSORY

Factor in Cod-Liver Oil and Butter. The Lancet, Vol, I., 1921.

Orbital Haemorrhage with Proptosis in Experimental Scurvy.

The Lancet, Vol. 1., 1920.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
May 3rd, 1922

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present the 28th Annual Report.

THE GOVERNING BODY.

No change in the membership of the Governing Body has taken place since the date of the last
meeting, when the Council re-elected Sir Frederick W. Andrewes, Professor Bulloch and Sir James K.
Fowler to represent them until December 31st, 1922.

Sir David Bruce has been elected a representative of the Governing Body on the Executive Council of
the British Empire Exhibition, 1923.

THE COUNCIL.

Mr. Seymour Conway, one of the representatives of the Grocers’ Company upon the Council has
resigned, and Mr. George Iv. Morice has been appointed by the Company in bis stead.

No other change in the personnel of the Council has taken place, the three members retiring by
rotation at the last meeting, Sir E. Ray Lankester, Sir Thomas Barlow and the President of the Royal
College of Surgeons, England, having each been re-elected.

The members who retire by rotation this year, but who are eligible for re-election, are Sir Frederick
W. Andrewes, one of the representatives of the Royal College of Physicians, London, Professor 11 R.
Dean, the representative of the Victoria University of Manchester and Professor S. G. Shattock, a
representative of the Members.

STAFF.

Dr. Arkwright who since November, 1920, had been in charge of an investigation into Foot and
Mouth disease under the auspices of a Committee appointed by the Ministry of Agriculture, returned to
duty in October. Towards the end of the year, the Governing Body was requested by the Director General,
Egyptian Medical Service, to place the services of Dr. Arkwright and Mr. Bacot at the disposal of the
Egyptian Government for six months in order to study the etiology of Typhus fever. This request it was
pleased to grant and Dr. Arkwright and Mr. Bacot left in January for Cairo. The Governing Body grieves
to state that the investigations had been in progress only two months when both Mr. Bacot and Dr,
Arkwright contracted the disease, which in Mr. Bacot’s case proved fatal. The condition of Dr. Arkwright
was a source of grave anxiety for some days but he is now making a good recovery. Beyond the know-
ledge that it happened in the course of their experiments with infected lice, it is uncertain how either of
them acquired the disease.

By the death of Mr. Bacot the Institute has lost one of its most valued investigators and his comrades
one of their best friends.

Miss Muriel Robertson has been absent from the Institute during the greater part of the year on
account of illness. The Governing Body is pleased to report there is good reason to hope that Miss
Robertson will soon regain complete health.

Dr. llarriette Chick has continued to work in Vienna where she is in charge of an investigation into
those diseases of young children which there is reason to believe are caused by qualitative food deficiencies.
The genoral direction of the enquiry is in the hands of the Accessory Food Factors’ Committee, appointed
jointly by tho Lister institute and the Medical Research Council and will be referred to later. Miss Chick
is accompanied by Dr. Elsie Dalyell (Beit Fellow), Dr. Helen Mackay (Beit Fellow), Miss E. M. Hume
and Miss Henderson Smith, all former workers in the department of Experimental Pathology.
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RESEARCH WORK.

Before proceeding to review the scientific activities of the various laboratories of the Institute, the
Governing Body desires to record its appreciation of the support rendered by the Medical Research
Council to some of the enquiries in progress.

Apart from contributing tho major share of the expenses incurred by the Accessory Food Factors’
Committee in Vienna, for which Committee the Medical Research Council is responsible jointly with the
Institute, the Council has generously assisted the experimental investigations on rickets and accessory
food factors carried out in the departments of Experimental Pathology and Bio-chemistry, under tho
direction of Professor Martin and Professor Harden respectively, by providing two full time investigators,
Professor V. Korenchevsky and Dr. S. Zilva, and three assistants, Dr. E. M. Luce, Miss Lowe and Miss
Soames, as well as contributing towards the cost of the experiments. Without this co-operation, it would
not have been possible to finance the investigations on the same scale out of the revenue of the Institute.

Department of Bacteriology.

Dr. Ledingham has undertaken a study of proteolytic bacterial ferments and more especially
of B. pyocyaneus with a view to elucidating certain phenomena of inhibition and lysis which have
recently been studied in connection with the transmissible lytic body or “ bacteriophage ” of Twort and
d’'Herelle.

Dr. Ledingham has also shared in the production of a compendium of knowledge on the subject of
Diphtheria, which for some considerable time past has been engaging the attention of the Bacteriological
Committee of the Medical Research Council, of which committee he is a member. In this latter work
he has received much help from Dr. M. M. Barratt, who has made a special study of the cultural
and biochemical properties of diphtheroid organisms.

Dr. Arkwright on his return in October, 1921, from special duty under the auspices of the Ministry of
Agriculture resumed his investigations on the virus of Typhus fever in conjunction with Mr. Bacot. As
mentioned above, advantage has been taken of an offer of tire Egyptian Government to continue the work
in Cairo.

Dr. Schitze has published his work on the factors which influence the constancy of serological
grouping and has, in collaboration with Dr. Zilva, been studying the influence of nutritional deficiencies on
susceptibility to tuberculosis.

Dr. Atkin, who is responsible for the preparation and standardisation of the various agglutinating
sera employed for determining the identity of micro-organisms, has been engaged in attempting to devise
means whereby the keeping qualities of such sera may be improved.

In conjunction with Mr. Bacot he has also carried on experiments on the mechanism of infection of
Typhus fever by lice, referred to in some detail under Entomological Department.

Dr. Bedson has in the course of the past year published several important papers on experimental
Purpura. He has demonstrated by serological methods the cell-specificity of the mammalian platelet and
has proved that in the production of purpura by anti-platelet serum, baemagglutination plays no essential
part. That in the production of purpura at least two factors are concerned, is shown by the fact that
purpura can be produced by inoculating an agar-serum digest into an animal which, some hours previously,
has received an injection of anti-red-cell serum. Neither of these substances can independently produce
purpura, though the former can effect a very considerable, though temporary, removal of platelets from
the circulating blood.

Dr. E. H. Lepper (Beit Fellow) has continued her work on coliform infections of the urinary tract
and means of treating them. She is at present studying a very potent inhibitory and lytic ferment which
she has found in filtrates of urine from cases of coliform cystitis.

Dr. M. Cowan (Beit Fellow) has been engaged in the study of Streptococci with special reference to
virulence, haemolytic activity and serological affinities. She has recently demonstrated the dissociation of
Streptococcus into “rough” and “smooth” varieties which appear to be associated with remarkable
variations in virulence.

Dr. Pratt-Johnson (Johannesburg) completed two studies, now published, on (1) the antigenic value
°f lipovaccinos as compared with that of ordinary saline suspensions, and (2) on the capacity of live non-
virulont organisms to confer immunity against virulent forms of the same species.

Dr. S. Kanai (Kitasato Institute, Tokio, and now of the Health Bureau, League of Nations, Geneva)
brought to a conclusion his work on the comparative value of the oral and subcutaneous methods of
immunisation against B. dysenteriae, Shiga. He was able to show that carbolised vaccines administered
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subcutaneously are far superior to heat-killed vaccines administered orally, and in a further communication
now in the press he traverses the work of Olitsky and Kliglor, who claimed that it was possible to separate
the exotoxin of B. dysentcriac, Shiija, from the so-called endotoxin and to distinguish their respective
pathological roles.

Dr. Z. Khaled (Hygienic Institute, Cairo) completed his investigation of the remarkable affinities of
B. abortus and B. melitensis. Immunisation of the monkey with B. abortus was found to protect against
subsequent infection with B. melitensis.

Dr. J. Segal (Paris) has confirmed the observations of Kusama that in the infective blood of guinea-
pigs inoculated with the typhus virus, the latter is intimately associated with the platelets. Red cells,
leucocytes and cell-free plasma are apparently innocuous. Mr. Bacot and he have shown further that lice
inoculated intrarectally with guinea-pig platelets containing typhus virus, develop Rickettsia which can
again initiate infection in the guinea-pig.

Dr. G. Shwartzman (Odessa) worked in the department for six months on inhibitory substances
produced during bacterial growth.

Dr. Parthasarathy (Bangalore) carried out in collaboration with Dr. M. M. Barratt a comparative
series of Sachs-Georgi tests in suspected syphilis. The results will shortly he published.

Miss D. B. Steabhen, B.Sc. (Lond.) has been granted a Jenner Memorial Scholarship tenable at the
Institute, and has commenced experimental work on certain problems connected with the influence of
colloids on immunity and their therapeutic use in certain infective processes.

Dr. Mona Ross (Sydney) held the Grocers’ Company Research Studentship at the Institute for a few
months in 1921 and assisted Dr. Schitze in his work on “ rough” and “ smooth ” varieties of Salmonella
strains.

The hospitality of the department has also been extended to the followingMr. E. H. Fenwick,
C. B.E., F.R.C.S., Dr. J. Sevi, Dr. M. Martland, Dr. M. Martin, Dr. S. Yabe, and Dr. B. P. B. Naidu.

D ui'aktment of Bio-Chkmistry.

As in the previous three or four years, much of the attention of this department lias been concentrated
on the problem of the accessory food factors and many of the questions referred to in last year's report,
have been the subject of continued investigation.

Professor Harden and Dr. Zilva are investigating the presence of the antineuritic and the antiscorbutic
factors in barley during the various stages of the malting process. They are also extending their work on
the production of the antineuritic and antiscorbutic factors by lower organisms, and are examining various
fungi and algae in this respect.

A joint investigation has also been commenced by Professor Harden and Dr. Robison on the combin-
ation of carbon dioxide with water, a subject of great importance with respect to the question of the
hydrogen ion equilibrium in blood.

Joint work by Professor Harden has also been carried out with Mr. Bacot to which reference is made
under the heading of Entomological Department.

Dr. Robison has continued his work on the. hexosephosphates, but his main attention has been given
to experiments on the biological value of proteins, carried out in conjunction with the Director.

Dr. Zilva has continued his work on the effect of inactivation of the accessory factors by heat and
has ascertained that the antiscorbutic factor can withstand, under anaerobic conditions, such drastic
treatment as acid hydrolysis for several hours. This is expected to be a great help in the chemical
investigation of the principle which ho is now pursuing in collaboration with Miss Boas.

Dr. Zilva and Dr. Miura have completed their work on the quantitative estimation of the fat soluble
factor, and the method devised is proving of great value in tue investigations on cod liver oil, etc., to
which reference is made below.

In conjunction with their investigation on fats and oils, Dr. Zilva and Dr. Drummond, of University
College, visited the main Norwegian fishing grounds in the Lofoten Islands and oil' the Finmark Coast,
where the conditions under which cod liver oil is prepared were studied. A great quantity of material
was collected which is now in course of being examined at the Lister Institute and the Physiological
Institute, University College. It has already been ascertained that a high vitamin content is character-
istic of liver oils of other gadoids such as coal-fish, haddocks, etc. It is also found that the cod liver oils,
obtained from fishes caught off the Finmark coast after spawning, are just as potent as those obtained in
the Lofoten area during the spawning season. The seasonal variation in the potency of the liver oils
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is being systematically pursued and accordingly material collected in various localities is being investigated.
A number of oil-bearing seeds and oils used in the manufacture of margarine have also been examined
and a communication on the subject is now in the press.

At Reading, Dr. Zilva, in collaboration with Dr. Drummond and Captain Golding, is studying tho
etiology of rickets in pigs. So far, it has not been found possible to produce the characteristic lesions of
rickets in these animals by an experimental diet, but a number of valuable observations on the effect of
deficiencies in Fat-soluble A. and mineral matter on the growth and development of tho pig, have been
made and have formed the subject of a recent paper. The same collaborators, working with the advantages
afforded by tho Department of Dairy Research at University College, Reading, are also studying the
influence of the diets which farmers give to cows upon the vitamin-content of their milk. The importance
of knowledge upon this matter for infant feeding need not be emphasized, for evidence is rapidly accumu-
lating to show that the cow is but a store-house of these essential dietary adjuncts and derives them from
her food. The research is necessarily laborious, but important quantitative facts have already been
ascertained.

Dr. Zilva and Dr. Schutze are pursuing their work on the influence of malnutrition on susceptibility
to bacterial infection.

Mr. Henley has continued his work on alcoholic fermentation and a paper has been published on tho
cognate subject of the influence of phosphates on the oxidation of Glucose.

For some time past experiments have been made by Dr. O. K. Wright on the relation of vitamins to
the growth of yeast. This stimulant has been supposed by Williams and Bachman to bo identical with
the Water-soluble B. vitamin and the former has gone so far as to recommend the observation of its effect
upon the growth of yeast, as a convenient method for measuring the amount of this vitamin present in
any product. Dr. Wright's observations do not support this and in a recent paper on the nature of this
stimulant to the growth of yeast, evidence is adduced which indicates that it cannot be regarded as
belonging to the class of vitamins at all.

Miss M. Boas (Grocers’ Company Research Scholar) and Dr. H. D. Kay (Beit Fellow) have recently
commenced work in the department.

The hospitality of the department has also been extended to Dr. Greig Smith in addition to those
workers mentioned above.

Department of Experimental Pathology.
The principal work of the department has been concerned with Animal nutrition.

Professor Korenchevsky lias continued the study of rickets and particularly the role of deficient diet
in the production of the disease. He finds typical manifestation of rickets can lie produced in young rats
by various modifications of their diets and corresponding pathological lesions in the case of adult animals.
The disease is most readily produced by a combined deficiency of the diet in animal fat and calcium or
phosphate, but as first discovered by Mellanby, deficiency in “ Fat soluble A” alone or some principle with a
similar distribution may produce the same result, tho most severe lesions being produced when the diet of
the mother is impaired in the same way during the period of pregnancy and lactation.

On account of the numerous indications that the activity of the parathyroid glands are in some
obscure way concerned with the metabolism of calcium, and the definite statements by Erdheim and others,
to the effect that removal of these glands occasions the lesions of rickets, Professor Korenchevsky has
examined this question. The results have been, so far,-entirely negative. Animals which have survived
removal of the parathyroids, whose diet has been carefully attended to, have grown perfect skeletons.
Nor has the removal of the parathyroids appeared to influence, in any way, the progress of the disease in
those animals in which it has been induced by a deficient diet.

The opinion being not uncommonly held that rickets is an infectious disease, the possibility of
producing it by various infections has been explored, but without result. An occasion for testing this view
of the etiology of rickets was provided, as a community of rats was discovered in which an outbreak of
rickets had spontaneously occurred. In view of Morpurgo’'s statement that he had isolated a specific
micrococcus from animals, the subjects of such a spontaneous outbreak, the inoculation of which was
followed after some weeks, by typical rickets, the tissues and organs of these rats were searched for
evidence of infection. No support for Morpurgo’s view was obtained, the organs of the rats being sterile.

Professor Koronchevsky has confirmed and extended tho observations of Mellanby, and of McCollum
and his co-workers in the United States of America, and it appears that, whether rickets can be produced
in other ways or not, if a diet deficient in certain definite respects is fed to rats for a sufficient period, the
lesions characteristic of rickets appear. It can be cured by adjusting the diet so that it is rich in tho

active principle, whatever it be, contained in tho fat and milk of animals and in largest amount in the
liver oils of fishes.



With the assistance of Miss Carr, Professor Korenchevsky is ascertaining the conditions under which
rickets may occur on a purely milk diet, such as given to young infants, and the influence of prolonged
boiling upon the value of a milk diet in maintaining normal bone formation.

Jointly with Dr. Goldblatt (Beit Fellow) he is investigating the influence of parathyroidectomy upon
the resistance of rats to infection by the tubercle bacillus.

Dr. Ethel Luce (now a Beit Fellow, but previously receiving a grant from the Medical Research
Council) has assisted Professor Korenchevsky in the very laborious histological work connected with the
researches mentioned above, She has also been studying the histology of the various ductless glands, in
animals which received an insufficient supply of either Fat soluble A., calcium, or inorganic salts, or
various combinations of the three. In some of these animals rickets had developed. Altogether, the
glands of 90 rats have been histologically examined, but the only noticeable changes were in the parathy-
roids. These organs were universally enlarged beyond the normal variation for animals of the same age,
the most striking difference in size being in the case of those rats in which the calcium in the diet was
deficient. The enlargement is duo to hyperplasia, suggesting an adaptation of this organ to increased
activity in the presence of'diminished calcium supply. Incidental to the above research, Miss Luce has
determined the relation of the combined size of the parathyroids to age and weight in animals fed upon a
normal diet.

Dr. Goldblatt (Beit Fellow) is engaged in a study of the quantitative relation of Fat soluble A. to
the development of experimental rickets. It is usually impossible to ascertain to what extent the diot of
an infant which develops rickets has been deficient in this principle, but from the work of Drummond and
Coward and Miss Chick (referred to under the Accessory Food Factors’ Committee) it is clear that the
value of milk is determined by the food the cow receives. This varies greatly with the season of the year.
Dr. Goldblatt's experiments will, it is hoped, determine the influence of dosage of Fat soluble A.
upon the growth of the animal, and upon the calcification of the skeleton. The influence of sunlight upon
the development of rickets in animals upon a deficient diet is also being investigated. In all these
enquiries Dr. Goldblatt is being assisted by Miss K. M. Soames.

Dr. Barratt, to whom the hospitality of the laboratory has been again extended, has continued to
study fibril-formation in fibrinogen solution. Ilis interesting observations have been recently published
and he is now engaged in investigating the intimate mechanism whereby various anti-coagulants inhibit
fibrin formation. Dr. Barratt has also been endeavouring to ascertain the essential nature of the processes
involved in the transaction between an agglutinin and its appropriate antigen. The observations so far
made, have formed the basis of a paper on the theory of agglutinin estimation, recently published in the
British Journal of Experimental Pathology.

Dr. Martin and Dr. Robison have continued their experiments upon the minimum nitrogen require-
ments of man under various conditions and the ability of different proteins to fulfil these requirements.
The lack of dependable information on this latter point, capable of application to human beings, has been
felt during recent years, when the problem of most economically rationing institutions, refugees and even
communities has been urgent.

Attention has been concentrated on—

(1) Milk as a typical mixture of animal proteins, specially adapted for nutrition,
(2) Wheat, the commonest European foodstuff, and
(3) Gelatin, on account of its known deficiencies in certain amino acids.

The experiments were made upon the observers themselves. Each one of them occupied throe months
or upwards.

On taking a diet of carbohydrate and fat containing sufficient calories to meet their energy require-
ments, the urinary output of nitrogen fell in a regular and ordinary manner susceptible of a simple log-
arithmic expression to less than 2 grams. On resuming an ordinary nitrogenous diet the reciprocal process
occurred.

The income and expenditure of nitrogen over periods of a week to ten days when various quantities
of nitrogen in the form of wheat, milk, and gelatin were eaten, were determined. About 11 grams of
nitrogen in the form of whole wheat bread had to be absorbed to cover the minimum nitrogen expenditure
and remain in equilibrium. This could only just be attained without artificially increasing the proportions
of proteins in the whole meal flour. In the case of bread, the ratio of bread nitrogen absorbed to body
nitrogen saved, remained constant whatever the amount eaten until equilibrium was gained.

The value of nitrogen as it exists in milk, and of gelatin was determined. Milk proteins were found
to have a valuo nearly twice that of those of wheat, but the experiments indicated that the amount of
nitrogen expenditure covered was proportionally greater on the smallest quantities. Gelatin as a sole
source of nitrogen was found by Dr. Robison to be much less valuable than found by previous workers,
who, for the most part made their observations upon dogs. It slightly diminishes the negative balance
when added to a diet of pure fat and carbohydrate, but this small effect is not increased whatever tho
amount of gelatin consumed. Gelatin, however, usefully supplements other proteins and when omployed
in that way covers much more of the expenditure.
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It is proposed to extend the observations to other foodstuffs but it is not anticipated that the samo
labour will be necessary. Much time, hitherto, has been necessarily utilised in overcoming the errors of
experiment, settling theoretical points and ascertaining the conditions under which the observations must
be made, if they are to be comparable.

The limiting factor for accuracy in such metabolism experiments, is the accounting of the 1to T5
grams of nitrogen excreted in the faeces. How much of this is unabsorbed foodstuff and how much
excretion from the body ? Much must belong to the latter category for the nitrogen excreted by the
bowel during a nitrogen-free diet was never less than one gram. The form this nitrogen is in, is being
investigated.

The opportunity afforded while the experimenters were living on a nitrogen-free diet, was taken
advantage of by Dr. Robison to determine the distribution of the nitrogen among the various constituents
of urine. As Folin observed, the reduction in nitrogen output is almost entirely accounted for by
diminution in the urea, which in the present case fell to less than 1 gram per day.

In the course of some of the above nutritional experiments the lack of a sufficiently satisfactory
method of estimating small amounts of sulphur in the urine was felt. Dr. Robison, ably assisted by
Miss Carr devoted much time and ingenuity to overcoming this difficulty.

The main results of all the above investigations upon nitrogen metabolism have recently appearod in
a series of papers in the Bio-cliemical Journal.

Mrs. Burbury is engaged in determining the effect of ingestion of protein in various forms and
amounts upon the basal metabolism of man.

The hospitality of the department has also boon extended to Dr. Lumsden.

Department of Entomology.

Mr. Bacot, whose recent lamented death from typhus contracted in the course of his researches is
referred to above, has been working at the morphology of the whole group of Rickettsia organisms and the
relations of the pathogenic to the non-pathogenic ones. Prior to his departure for Egypt to invostigato
the entomological side of the epidemiology of Typhus fever he had, in collaboration with Dr. Atkin,
devoted a large portion of his time to the question of the infectivity of typhus virus. One of the
outstanding problems in connection with typhus fever is the mode of infection. It is now generally
accepted that the louse is the infecting agent, and previous workers have been able to infect monkeys by
smashing lice, previously fed on a typhus patient during the acute stages, and rubbing this into the abraded
skin.  Very careful experiments have been made by Mr. Bacot to see whether monkeys could be infected
with typhus by the simple bite of the infected louse, taking great care that the excreta were not allowed
to come in contact with the skin and compromise the result. The technique was similar to that employed
by Bacot and Martin in their determination of the mechanism of infection of plague by fleas. As far as
the experiments go, there is no evidence that infection is produced during the act of sucking, although it
has been found possible to pass the virus of typhus from one monkey to another, by the injection of
monkey-lice infected by feeding upon an animal known to havo the disease.

Tbo vitamin requirements of insects havo also been the subject of investigation in conjunction with
Professor Harden, in the hopo that loss expensive mothods of assaying those active principles of unknown
chemical composition might be arrived at. The experiments show that Vitamin B. is necessary for the
development of Drosophila and indicate that this insect might he used for the titration of this vitamin.

Department of Protozoology.

Owing to the absence of Miss Muriel Robertson on sick leave, the activities of the Protozoological
department have been restricted.

Dr. 1. M. Woodcock, Acting Head of the Department of Protozoology, University of London, has
been accommodated during the year. He has been engaged in acytological study of the cell-inclusions in
the lymphocytes known as Kurloff bodies, and the Negri bodies which occur in nerve cells in the course of
rabies. Dr. Woodcock’s observations and conclusions have recently been recorded in the Journal of the
Royal Army Medical Corps. He is at present engaged in an histological enquiry with the object of
elucidating the formation of the colloid produced in the thyroid gland.

The hospitality of the department has been extended to Miss Dixon, of the University of Manchester;
to Miss Nutt, a lecturer at the Battersea Polytechnic, and to Dr. Cossery, of the Hygienic Institute, Cairo,
who have worked under Dr. Woodcock’s direction. Miss Dixon has been studying early stages in the life
cyclo of the Grogarines of Millipedes, and Miss Nutt is continuing Dr. Woodcock’s work on the coprozoic
Uagellates and the cytological phenomena occurring during syngamy in those protozoa.
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Department por the Preparation and Study of Antitoxic Sera.

Work on the concentration of antitoxic sera by means of Sodium Sulphate has been continued and it
has been found most convenient to isolate the antitoxic globulins in solution, precipitate them with acetic
acid, and then treat them in the usual way. Sodium Sulphate is not so good a food for organisms as
Ammonium Sulphate and this inconvenience of the latter is avoided. Another point in favour of the
sodium salt is that for equal concentration of protein, the final product is less viscid than is the case with

Ammonium Sulphate.

Although from a solution containing but 50 units of Diphtheria antitoxin per c.cm. there has been
obtained a solution containing 1,600 units per c.cm. and although a concentration of 8 to 10 times is
common for certain parts of the process, the impression is gaining ground that, no matter what process is
used, if it is desired to recover the maximum amount of antitoxin (i.c., to have a total loss of 5% or less)
one must be content with a concentration of 3 to 4 times as measured by the volume of the original plasma,
and the volume of the final product.

The study of the standardisation of antidysentery serum has been prosecuted as far as circumstances
allowed, and although a really satisfactory method has not yet been found, results sufficiently constant to
permit of the antitoxic titre of antidysentery serum being tested, before and after concentration, by tho
Sodium Sulphate process has been obtained. A refined antidysentery scrum is now supplied by the
department and it is hoped that this will prove a success therapeutically. It would materially advance
the antitoxic treatment of Dysentery, if physicians would be good enough to report the effects of anti-
dysentery serum, used clinically. Without such information, it is not possible to correlate therapeutic
effect with the results of laboratory tests.

Endeavours have been made to obtain a satisfactory stable, fully-diluted, solution of Diphtheria toxin
for the Schick test, but though one batch has been produced which has, in the cold, kept stable lor
five months, it remains to be seen whether similar success can be attained with regularity.

The “ brined ” antitoxic sera, the keeping qualities of which received mention in previous reports,
have retained their titre unchanged during the year. The time during which they have remained constant,
is now four years.

The Governing Body desires, again, to convey its thanks to the Director of the Hygienic Laboratory,
U.S. Public Health Service, Washington, for his kindness in supplying tho department with standard
antitoxins and toxin.

Department for the Preparation and Study of Anti-variolous Vaccine.

The new method of preparing and tubing Dried anti-variolous vaccine alluded to in tho last report, has
given good results and vaccine prepared by this improved method is kindly being tested by Medical
Officers in two or three stations in the Tropics.

A considerable proportion of the vaccino made in the department is destined for use in tropical
countries. Apart from the difficulties of maintenance and transit in hot climates, there is an increasing
volume of evidence that strains of Variola vary in different parts of the World and at different times.
Some degree of immunity to all is produced by vaccination, but it is not improbable that the best immunity
is one aroused by a vaccine possessed of not too distant relationship to the strain of variola which is
endemic. By the kind co-operation of some Medical Officers of Colonial Governments, special strains of
Anti-variolous vaccines havo been raised from variolous material obtained from patients in their districts,
and these are being studied with the object of obtaining the best immunisation of tho populations.

COMMITTEE ON ACCESSORY FOOD FACTORS (VITAMINS).
(Aiipointed jointly by the Lister Institute and the Medical Research Council).

This Committee, which now consists of—

Dr. Harriette Chick (Lister Institute),

Dr. Drummond (University College),

Professor Harden (Lister Institute) Acting Secretary,
W. B. Hardy, Esq. (Food Investigation Board),
Professor Hopkins (University of Cambridge) Chairman,
Dr. MacFadden (Ministry of Health),

Professor Martin (Lister Institute), and

Professor Mellanhy (University of Sheffield),

has met on several occasions during the year.
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In view of tho great progress made in the study of vitamins, since the publication of tlio Committee’s
report on the state of knowledge of the subject in 1919, it has been decided to issue a revised report.
This will be edited by Professor Harden and its preparation is now in progress.

The expenses of work in this subject are heavy because of the large number of carefully controlled
feeding experiments that are required, yet perhaps no other research work has greater or more fundamental
importance than this, whether because of the immediate importance of the knowledge already being won
for the maintenance of health and the control of “ deficiency diseases,” or because of its significance in
the study of primary biological laws of metabolism and growth.

Tiie Committee has recently recommended, and tho Medical Besearch Council provided, a number of
grants for the ensuing financial year. Among these are grants to Professor Martin and Professor Harden
for the payment of special assistants in the departments of Experimental Pathology and Bio-chemistry at
the Institute. A grant has also been made to Dr. Drummond towards the expenses of the work at
University College and the department for Dairy Besearch, University College, Beading, on the influence
of the food of the cow on the vitamin content of its milk and on allied problems.

Further grants have been made to Drs. Drummond and Zilva, to enable them to continue their
important investigations on fats and oils used for the making of Margarine, and on cod liver and other fish
oils, to which reference was made in last year’s report. The expenses of their experiments on the otiology
of rickets and scurvy in pigs, which are being carried out in conjunction with Captain Golding at Beading,
are also being defrayed by the Medical Besearch Council, on the recommendation of the Committee.

An investigation of the specific advantages of milk, as an addition to the diet of boys, has been
approved, and is to be carried out under the direction of Dr. Cory Mann, during the coming summer, in a
charitable institution in which, from lack of funds, the amount of milk supplied to the boys is minimal.

The pasteurisation of milk is rapidly becoming generalised in tho milk trade in this country. Tho
commercial plants used vary in detail, and it is considered by the Committee to be of importance to
ascertain the effect of pasteurisation, by different methods, on the accessory food factors contained in milk.

A sub-committee has been appointed to collect information, and suggest a scheme of research, on this
important question.

The Mission for the study of deficiency diseases in Vienna has continued its labours during the year.
The constitution of the mission and its programme of work were dealt with in some detail in last year’s
report. The conditions prevalent in Vienna since the war have made many special opportunities for study,
and the scientific value of this lias been greatly enhanced by the fact that the work of the mission—based
on a consideration of the probable rble of accessory food factors—has proceeded side by side with that of
tho Viennese school, which bases its dietetic principles without reference to these factors. The conduct of
the investigation on scientific lines has been made possible by Professor Pirquet’s well-organized system,
by which the composition of hospital diets is carefully controlled with quantitative accuracy. A com-
parison of two different dietetic treatments, the results of one controlling those of tho other, is thus being
carried out under what are equivalent to experimental conditions.

Latterly, the main object of tbe mission has been to determine the influence of diet and other
conditions, such as light, and fresh air, upon the incidence and cure of rickets. Pickets displays a definite
seasonal incidence, and the observations have been accordingly divided into a summer-autumn period and
a winter-spring period. As, however, both the amount of sunshine and fresh air which the children enjoy,
and the content of the milk in Vitamin A. vary in the same direction with the changing climatic conditions,
an effort is being made to discriminate between tbe effects of light and diet respectively. Two parallel
series of observations on children are being carried out simultaneously under precisely similar conditions,
except that the diet of the cows furnishing tho milk to each series varies. In the one case, the animals
are being fed upon the ration usually given to cows confined in stables in winter time ; in tho other, as

much green fodder as can be procured is added to the cows’ ration, with appropriate adjustments of
the other constituents.

The two special milks, as also the ordinary winter supply of the city of Vienna and the dried milk

used, are systematically tested for vitamine content by moans of nutritional experiments with rats, by
Miss Hume.

The observations of the Mission in Vienna are approaching completion. Much interesting informa-
tion has been obtained. A full report of the work will be produced as soon as the present series of
observations is complete and will, the Committee believes, form a valuable contribution to the solution of
the difficult and vexed question of the causation of rickets.

The work at the University Kinder Klinik has involved practically every department in the Hospital
in addition to tho ward set aside for tho purpose, e.j., laboratories, X-ray, light therapy and out-patients’
department, Kkitchens, etc., and tho mission is deeply indebted to Professor Pirquet and to tbe medical,
nursing and subordinate staffs in each section for their continual and willing co-operation.
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NATIONAL COLLECTION OF TYPE CULTURES.

Tho scope and activities of the Collection have greatly extended during the past year. The cultures
maintained number over 1,200 and on tho average over 300 cultures are despatched monthly to all parts
of the world. A catalogue of the Collection has recently been published by the Medical Research Council
(Special Report Series No. 64, 1922.)

GENERAL AND FINANCIAL.

During the earlier part of 1921 the Governing Body had under consideration the desirability of
modifying the rules of the Institute’s pension scheme for the scientific staff, so as to bring it into line with
that of the Federated Superannuation System for Universities and University Colleges, now nearly
universally adopted by academic institutions. The Federated Superannuation System is a contributory
scheme, the institution providing each year 10% and the beneficiary 5% of his salary. These contributions
are invested in an endowment or annuity policy in an approved Insurance Company. The outstanding
advantage of the Federated Superannuation System is that when a member of the staff of one of the
Federated Institutions transfers to another, the provision for superannuation benefits is continuous, thus
any hindrance of movement on account of loss of Superannuation benefit is avoided.

The Institute’s original pension schema bocime effective in 1913 and is described in the Annual
Report for that year. It was non-contributory and based upon that of the Civil Service. Its defect was
that it was of no advantage to the majority of the younger members of the scientific staff who must pass
on to appointments elsewhere.

The Governing Body had to bear in mind, that, unless the Institute joined the Federated Super-
annuation System, it would be prejudiced in the future in filling its junior posts. Admission to the
Federated Superannuation System was accordingly applied for, and this being granted, it was decided
that in the case of all future appointments to the scientific staff the provision for superannuation should
be in accordance with the Federated System.

The Governing Body also decided that in the interests both of the Institute and the scientific workers
it was desirable that the same method should be applied, from now onwards, in the case of the oxisting
staff.

The scientific staff having declared their willingness to transfer to the Federated System, it was next
considered whether the prospective liabilities of the Pension Fund in respect of them, could be commuted,
and thus avoid tho complication of having concurrently two methods of providing superannuation benefits
for the same persons.

Acting under actuarial advice, the Governing Body allotted from tho Pension Fund, to each officer, an
amount equal to the calculated liability of the fund on his or her behalf. The total sum required for this
purpose was £13,620. Of this amount £13,515 has bean paid to the Equitable Life Assurance Society in
the form of single premiums for endowment or annuity policies, and National War Savings Certificates to
the value of £75 have been purchased on behalf of a member of the staff not at present insurable. The
policies and National War Savings Certificates are held by the Institute on behalf of the various members
of the scientific staff as long as they remain in the service of the Institute. Thereafter, they will bo dealt
with in accordance with the rules of the Federated Superannuation System.

The superannuation benefits for the administrative and subsidiary staffs will be provided from the
pension fund as heretofore. The only liability now devolving upon the fund in respect of the scientific
staff is the payment, as annual premiums, of a sum equal to 10 per cent, of their salaries so long as they
remain at the Institute.

Tho Accounts and Balance Sheet for tho year ended December 31st, 1921, show a balance to the
credit of tho Pension Fund of £34,338 9s. 9d. and of the General Account of £448,336 18s. 7d.

There has been a considerable falling off in tho sales of Sera and Vaccines during 1921, as compared
with 1920, which, however, was an exceptional year in this respect, and excluding stocks the total nett
receipts from this source have been only £27,731 against £50,334, the approximate individual decreases
being Bacterial Vaccines £18,000, Anti-variolous Vaccine £3,500 and Sera £1,000.
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The expenditure for the year has been £44,156 Is. 5d. against £58,124 19s. 9d. in 1920. It will be
noted that the Income and Expenditure Account does not include that of the Pension Fund, which for the
first time is shown separately. Bent, Bates, Taxes and Insurance (including Corporation Tax £1,012,
which the Institute was called on to pay for the first time), Salaries and Wages, Printing of Collected
Papers, Gas, Water and Fuel, Electric Light, Water Laboratory, and Library Expenses, show a total
increase of £778 12s. 2d. while the accounts for Stationery, Printing and Postage, Vaccine Laboratory,
Serum and Calf Lymph Laboratories, Culture Media, Animal House Forage, Bepairs and Alterations, &c.,
show a total decrease of £6,080 18s. 3d. Nothing was contributed to the expenses of the Accessory
Food Factors’ Committee this year, and only the usual annual contribution of £700 to the Pension Fund.

During the year the following changes in investments have been made: For General Account,
£11,200 5% War Stock, for Sinking Fund £1,250 4% Funding Stock, were purchased.

For the Pension Fund £3,500 Local Loans 3% Stock were bought in April, but in October this was
sold in addition to £11,200 5% War Stock and £1,625 Funding Stock in order to raise the necessary funds
to purchase the Superannuation Policies and National Savings Certificates on behalf of the scientific staff,
referred to above.

In conclusion, the Governing Body desire to express their appreciation of the cordial co-operation of
the Director and all Members of the Staff in the work of the Institute.

DAVID BBUCE,
Chairman of the Governing Body.
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@ite Bieter 2mistituto
Dr. BALANCE SHEET

£ s d £ s d £ s d £ s d
To Creditors .. 2020 5 1
TO Pension Fund—
Lord Lister's Bequest .. . . 17,200 15 O
Profit on Sale of Investments 2468 15 0
-------------- 19,609 10 0
Interest, Dividends and Contributions from
Income Accounts to 31st Doo., 1920 .. 27134 5 3
Balance of Income and Expenditure A/c 1921 1,154 14 6
Deduct 47958 9 9
Purchaso of Staff Superannuation Policies 13545 0 O
" " National Savings Certificates 7 00
-------------- 13620 0 0
-------------- 34338 9 9
To Contingency Fund as per account 31st Decern-
her, 1917 .. 8,228 18 1
To Sinking Fund to Deoomber 31st, 1921 10,197 17 9
TO Income Tax Schedule D. Reserve Account.. 6,000 0 O
To Capital Fund to December 31st, 1921—
Balance of Income and Expenditure to 3ist
December, 1920.. 111,760 16 8
Donations, &c., received to date from the following—
Dr. Ludwig Mond (1893).. 2000 0 O
The Berridge Trustees (1893/98) .. 46,379 10 1
The Grocers’ Company (1894) 10,000 0 O
Lord Iveagh (1900) 250,000 0 O
Other Donations (1891-1920) 20,370 8 3
Jonner Memorial Fund (1899) 5768 0 11
Add e 446,284 15 11
Balance of Income and Expenditure Account, 1921 2052 2 8
————————————————— 148,330 18 7
ERNEST H. STARLING, Acting-Chairman.
G. W. ADDISON, Hon. Treasurer.
£509,122 9 3

REPORT OF THE AUDITORS
We bave audited the above Balance Sheet. We have obtained all the information and explanations we have required,
value of £14,590 11s. 0d., being held by the Institute on behalf of the Scientific Staff. In our opinion, such Balance Sheet
to the best of our information and the explanations given to us and as shown by the books of the Institute.
London, March 16th, 1922.
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of ywvciu'utiin' pteiricine.
31st DECEMBER, 1921 Cr.

By Oasii— £ s d : s.
At Bankers: Deposit Account 1,000 0 O
Current " 588 2 6
In hand 53 3 1 6,938 5 10
By Investments (at cost)—
£3,000 Great Northern Railway 3 per cent. Debenture Stock 1570 11 O
£3,000 Lancashire* Yorkshire Railway 3 per cent. Consolidated Preference Stock 1520 3 6
£1,900 London &Northwestern Railway! per cent.Consolidated Preference Stock 5940 5 0
£5,000 Great Central and Midland Railway Joint Committee 3£ per cent.
Guaranteed Stock .. 5123 19 3
£2,900 New South Walos SJ per cent Stock 1922 32 2,807 16 0O
£1,000 Cape of Good Hope 3) per cent. Stock ,OUO 0 O
£1,505 7s. 3d. New South Wales 4 per cent. Stock, 1912-02 1500 0 O
£353 North Eastern Railway 1 per cent. Guaranteed Stock 19 11 O
£36,800 5 percent. War Stock, 1929-1917 31,104 16 2
£12,875 1 percent. Funding Stock, 1960—1990 .. 10,300 0 O
£20,000 Local Loans 3% Stock 9962 0 7 80,719 2 6
By Investments, Lord lveagh’'s Donation (at cost)—
£25,006 2s. 6d. New Zealand Government 3 per cent. Inscribed Stock, 1915 24,117 17 6
£25,000 Victorian Government 3 per cent. Inscribed Stock, 1929-1919 23875 0 O
£25,000 Natal 3 per cent. Inscribed Stock, 1929-1919 24181 7 6
£25,000 New South Wales Government 3 per cent. Inscribed Stock, 1935 21,937 10 O
£26,100 South Australian Government 3 per cent. Consolidated Stock, 1916
or after 21,860 5 0
£25,000 Cape of Good Hope 3 per cent. Inscribed Stock, 1933-1913 23850 0 O
£25,000 London and South-Western Railway ! per cent. Preferred Converted
Ordinary Stock 32000 0 O
£25,000 Great Northern Railway 3 per cent. Preference Stock, 1898 26,000 0 O
£25,000 Midland Railway 2] per cent. Preferred Converted Ordinary Stock 20375 0 O
£25,000 Bast Indian Railway 3 per cent. New Debenture Stock .. 25500 0 O 250,000 0 O
By Investments, Jenneh Memorial Fond (at cost)—
£2,650 Southwark and Vauxhall Water Co. 3 per cent. Debenture Stock “ B 2,756 10 O
£2,660 South Eastern Railway 3 per cent. Preference Stock, 1898 2710 5 0
£300 11s. Liverpool Corporation 3 per cent. Stock 271 51 5768 0 11
By Investment Contingency Fdnd (at cost)—
£8,700 5 per cent. War Stock, 1929-1947 8228 18 1
By Investments, Pension Fund (at cost)—
£2,583 Grand Trunk Railway Company of Canada Consolidated Stock 765 1 4
£1,937 Grand Trunk Railway Company of Canada 4 per cent. Guaranteed Stock 1,733 12 4
£800 Grand Trunk Railway Company of Canada Great Western Borrowod
Capital 5 por cent. Perpetual Debenture Stock 936 0 O
£1,875 Port of London 4 per cent. B. Stock . . . . 1,800 0 O
£3,400 Gas Light and Coke Company Ordinary Stock 3638 0 O
£800 Ontario and Quebec Railway 5 per cent. Debenture Stock 984 0 O
£661 Madras and South Mahratta Railway 4 per cent. Debenture Stock .. 656 19 7
£500 Canada 4 per cent. Stock .. 492 11 0
£700 Western Australia 4 per cent. Stock 1912-1962 . . . 698 7 O
£600 Union of South Africa 4 per cent. Stock, 1943-1963.. 501 2 0
£1,200 Great Northern Railway 3 per cent. Debenture Stock 891 2 9
£26,500 4 percent. Funding Stock, 1960—1990 20,126 5 2
Balance Uninvested 645 G 7
" of Staff Superannuation Repayments, outstanding 376 19 0 34338 9 9
By Investments, Sinking Fund (at cost)—
£7,350 5 percent. War Stock, 1929—1917 6,916 12 7
£4,450 4 percent. Funding Stock, 1960—1990 .. . . . 3279 11 4 10,196 6 11
(The above Investments, at the market value, 31st December, 1911, showadepreuatlon of apprt mateiy £126,654.)
By Debtors .. .. .. .. 839 8 4
By Stock op Bactenal Vaccmes .. 43 11 0
*By" Furniture, FTitings, Scientific Appaeatds and Books—
As per account, 31st December, 1920 2471 17 2
By Expenditure on Institute Buildings at Chelsea—
As per account. 31st December, 1910, including purchase of freehold site, £6,000 70916 3 1
By Purchase of Freehold Land adjoining “ The Studios,” Chelsea, as per
account, 31st December, 1912 169 6 8
By Lease of “ The Studios,” Chelsea, as per last account .. 2,108 16 9
Less amount written off .. 65 2 0 2013 14 9
By Queensderry Lodge Farm, Elstree—
Purchase of freehold land and buildings and Expenditure on new buildings,
as per account, 31st December, 1912.. 20,455 10 O
Stock of Animals and Forage 1,390 9 O
Stock of Anti-Toxins and Bottles .. 6,223 11 8
Stable Utensils, Farm Implements and Sheds, as per account, 31st Dec., 1903 138 1 4
Laboratory Apparatus, as per account, 31st December, 1903 466 1 3
Furniture, as per account, 31st December, 1903 .. .. .. . 215 8 0
8433 11 3
* Nothing has been charged for depreciation of Furniture, &c. since new purchases to a greater amount
than the estimated depreciation (HP/Q made during the year have been written off. £509,122 9 3

TO THE MEMBERS.

The Superannuation Scheme for tho Scientific Staff provides for Life Policies and National Savings Certificates to the present
I8 full andl fair, amd properly drawn up so a8 to exhilit a true emdl eorrect view of the statte of tho Tnstitete’s affdirs, attordiiig

COOPER BROTHERS & CO,,

Chartered Accountants IAUdltorS
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1 ioler 3notilute of

Dr. INCOME AND EXPENDITURE ACCOUNT

INCOME. £ s. d
To Interest and Dividends on General Investments 12,436 0 9
To Interest and Dividends on Sinking Fund Investments 479 18 0
To Investigation, Diagnosis and Analysis Fees, &c. ... 4678 12 1
To Sales of Sera, Vaccines, &c., and Stock at 31st December, 1921, less Stock at
31st December, 1920 28,304 3 3
To Rent of Rooms in the Institute 309 10 O
£46,208 4 1
or. Pesion fund income and expenditure account
£ s. d.
To Interest and Dividends on Investments 1,972 10 3
To Contribution from General Fund 700 0 O

£2,672 10 3
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Jtecxumtutc pteMchte.

fopthe year ending 31st December, 1921.

EXPENDITURE.
By Rent, Rates, Taxes and Insurance
By Salaries and Wages of Staff
By Stationery, Printing and Postage
By Printing of Collected Papers
By Office Expenses and Sundries ...
By Travelling Expenses ...
By Auditors’ Fee
By Gas, Water and Fuel
By Electric Light and Power
By Experimental Pathology Laboratory Expenses, including General Apparatus
By Bacteriological Laboratory Expenses
By Vaccine Laboratory Expenses, including Bottles
By Water and Bio-chemical Laboratory Expenses, including Apparatus
By Serum and Calf Lymph Laboratories Expenses, including Apparatus and Cost of Bottles
By Culture Media
By Animals
By Animal House Expenses and Forage
By Repairs and Alterations to Buildings, including Workshop Expenses
By Library Expenses
By General Stores e
By Bad Debts
By Contribution to the Pension Fund
By Depreciation of the Lease of “ The Studios,” Chelsea
By Sinking Fund (I % per annum on Cost of Buildings and Interest on Investments)

By Balance, being Excess of Income over Expenditure, transferred to Balance Sheet

for the year ending 31st December, 1921.

By Annual Premiums, Superannuation Policies
By Loss on Salo of Investments

By Balance, being Excess of Income over Expenditure transferred to Balance Sheet
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SCIENTIFIC PAPERS PUBLISHED FROM THE LABORATORIES

OF THE INSTITUTE DURING THE YEAR.

ARKWRIGHT, J. A. and BACOT, A

BACOT, A.

BACOT, A ana HARDEN, A

BACOT, A ana SEGAL, J.

BARRATT, J. O. W.

Stages of Rickettsia in the Sheep Ked: Melophagus acinus.
Transactions of the Royal Society oj Tropical Medicine and

Hygiene, Vol. XV., 1921.

D etails of technique in following Weiol's plan of feeding lice
INFECTED WITH THE VIRUS OF TYPHUS FEVER, 1Y THE RECTAL

injection.  British Journal of Experimental Pathology, Vol.

1., 1922.

Wood Tar Oils for the Destruction of Lice (Pediculus humanus)

on Hair-clad Areas. British Medical Journal, Vol. Il., 1921.

See also Arkwright, J. A., and Bacot, A.

The Vitamin requirements of Drosophila. I. Vitamins B. ana C
Biochemical Journal, Vol. XVI., 1922.

D evelopment of Rickettsia after Intraiiectal injection of lice
WITH GUINEA PIG PLATELETS CONTAINING TYPHUS VIRUS. British

Journal of Experimental Pathology, Vol. I11., 1922.

The Theory of Agglutinin Estimation. British Journal of Experi-

mental Pathology, Vol. Il., 1921.

The Structure of Gels. The Physics and Chemistry of Colloids
AND THEIR BEARING UPON INDUSTRIAL QUESTIONS. (Report of
the Department of Scientific and Industrial Research.
Stationery Office, London, 1921.)
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BARRATT, M. M.

BASILE, c....

BEDSON, S. P

CHICK, HARRIETTE and
DALYELL, ELSIE

COWARD, K. 11

DALYELL, ELSIE and

CHICK, HARRIETTE

DAUTREBANDE, L., & HALDANE, J. S.

DUUMMOND, J. C

DRUMMOND, J. C, and ZILVA, S. S

«

GOLDING, J., ZILVA, S. S,

DRUMMOND, J. C. &COWARD, K. H.
HALDANE, 1 S

HARDEN, A

HARDEN, A. and HENLEY, F. R.

HARDEN, A., and ROBISON, R.

Se0 Parthasarathy, P., Barbatt, M. M., and Ledingham, .I. C. G.

The Pathology and Pathogenesis of Spirochaetosis icterohaemorr-
hagica. Journal of Pathology and Bacteriology, Vol. XX1V., 1921.

Blood Platelet Anti-Serum, its specificity and role in the E xperi-

mental

Part 1.
and Bacteriology, Vol. XXIV, 1921.

Production of Purpura.

Journal of Pathology

Blood Platelet Picture in Scurvy, with particular reference to

the Platelet. British Medical Journal, Vol. 11, 1921.

Blood Platelet Anti-Serum, its specificity and role in the E xperi-

mental

Part 11.

Production of Purpura.

Journal of Pathology
and Bacteriology, Vol. XXV., 1922

Observations on the Influence of Foods rich in Accessory Factors

in Stimulating Development in Backward Children. British
Medical Journal, Vvol. I1., 1921.
See Dalyell, E., and Chick, H.
See Golding J., Zilva, S. S.,, Drummond, J. C,, and Coward, li. H.
Hunger Osteomalacia in Vienna, 1920. Its relation to diet. The

Lancet, Vol. Il., 1921.

Sec Chick, H., and Dalyell, E.

The E ffects of Respiration of Oxygen On Breathing and Circu-

laiton.

Journal of Physiology, Vol., LV., 1921.

See Zitva, S. S, and D rummond, J. C.

The Nutritive Value of the Edible Oils and Fats. I. The Oil

bearing Seeds and Crude Vegetable Oils.

1922.

Journal of the Society
of Chemical Industry,

Il. Relation of the Fat-soluble Factor to Rickets and Growth

of Pigs. Biochemical Journal, Vol. XVI., 1922.
See Dauthebande, L., and Haldane, J. S.

See Bacot, A., and Harden, A.

The

Function of Phosphates in the Oxidation of G lucose by
Hydrogen Peroxide. Biochemical Journal, Vol. XVI., 1922.

The Antiscorbutic Properties of Concentrated Fruit Juices.
part IV. Biochemical Journal, Vol. XV., 1921.



HENLEY, F. R

HUME, E. MARGARET and

NIRENSTEIN, E.

KANAIL, S

KHALED, z.

KORENCHEVSKY, V

LEDINGHAM, J. C. G

LEDINGHAM, J. C. G. and
WOODCOCK, H. M.

MARTIN, C. J. and ROBISON, R.

MIUHA, M.

NIRENSTEIN, E

PARTHASARATHY,

P,

BARRATT,

M. M,, and LEDINGHAM, J. C. G.

PETRIE, G. F

P1UTT-JOHNSON, J.

See Harden, A., and Henley, F. R.

Hunger Osteomalacia in Vienna, 1020. Treatment with Cod-Liver

Oil and Plant Oil. The Lancet, Vol. Il., 1921.

Dysentery Immunisation in Raubits by the Oral and Subcutaneous
Methods. British Journal of Experimental Pathology, Vol, IL,
1921.

Further Experimental Studies on Immunisation against B. Dgsen-
teriae, Shiga and its Toxins. British Journal of Experimental
Pathology, Vol. I11., 1922.

A Comparative Study of Bovine Abortion and Undulant Fever,

from the Bacteriological point of view. Journal of Hygiene,
Vol. XX., 1921.

E xperimental Rickets in Rats. British Medical Journal, Vol. II.,

1921.

Sec Partuasabathy, P., Barkatt, M. M., and L edingham, J. C..G.

The Production of Purpura in Birds and Amphibia by Inoculation
with Thrombocyte Anti-Sera. Journal of Pathology and

Bacteriology, Vol. XXIV., 1921.

The Minimum Nitrogen expenditure of man and the Biological
VALUE OF VARIOUS PROTEINS FOR HUMAN NUTRITION. Biochemical
Journal, Vol. XVI., 1922.

Seo ZILVA, S. S.,, AND MIURA, M.
See Hume, E. Margaret, and Nirenstein, E.

A BRIEF EXPERIENCE WITH THE SaCHS-GeOROlI TEST WITH NOTES ON
HISTORICAL DEVELOPMENT OF FLOCCULATION METHODS FOR SYPHILIS.

British Medical Journal, Vol. I., T922.

The Toxigenic Features of Strains of the Diphtheria Bacillus
inoculated from Houses and fuom a Mulk. Journal of Hygiene,
Vol. XX., 1922.

Comparative Immunity Tests with Saline Vaccines and L ipovaccines.

British Journal of Experimental Pathology, Vol. I1., 1921.

e Further Studies on the Production of Immunity in Babbits against

an Organism of High Virulence for the Sfecies. British
Journal of Experimental Pathology, Vol. Il., 1921.
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ROBISON, R.

SCHUTZE, H. e,

SEGAL, J.

> ‘e -

THOMSON, J. D. and

AVOODCOCK, H. M.

AVOODCOCK, H. M..................

AVRIGHT, O K

ZILVA, S. S
»l »
A n

ZILVA, S. S ana DRUMMOND, J.

ZILVA, S. S ana MIURA, M.

C.

The Value of Gelatin in relation to the nitrogen requirements

of Man. Biochemical Journal, Vol. XV1., 1922.

Distribution of the Nitrogenous Constituents of the Urine on

LOW Nitrogen Diets. Biochemical Journal, Vol. X\T., 1922.

The Estimation of Total Sulphur in Urine. Biochemical Journal,

Vol. XV1., 1922.
See Harden, A., and Robison, R.

Also Martin, C. J., and Robison, R.

The Permanence of the Serological Paratyphoid B. Types, with
observations on the non-specificity of Agglutination with

“ Rough” variants. Journal of Hygiene, Aol. XX., 1922.

The Association of Typhus Virus with the various blood elements.

British Journal of Experimental Pathology,\o\lll., 1922. (

Sec also Bacot, A., and Segal, J.

The Parasites of Malaria. “ The Practice of Medicine in the

Tropics.” By Byam & Archibald, Vol. IP, 1922.

E ndemicity of Intestinal Protozoa. British Medical Journal, Vol.

1., 1921.

Il. Notes on Coprozoic Flagellates. Archives de Zoologie Experi-

mentale et Gcnerale, Tome 60, 1921.

An Introduction to the Study of H.kmatophagy. Journal of the

Royal Army Medical Corps, Vol. XXXVII, 1921.
See Ledingham, J. C. G., and W oodcock, H. M.

Also Thomson, J. D., and W oodcock, H. M.

The Action of Yeast-growth Stimulant. Biochemical Journal, Vol.

XVI1., 1922.

Conditions of Inactivation of the Accessory Food Factors.

Biochemical Journal, Vol. XVI., 1922.
See Drummond, ,T. C.,, and Zilva, S. S.

Also Golding, J., Zilva, S. S., Drummond, J. C., and Coward, K. H.

Vitamin—A content of QOils prepared from Livers of the Cod,

Coal Fish and Haddock. The Lancet, Vol. Il., 1921.

The Quantitative Estimation of the Fat-soluble Factor. Bio-

chemical Journal, Vol. XV., 1921.
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ANNUAL GENERAL MEETING
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The Lister Institute of Preventive Medicine,

May 16th, 1923,

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present the 29th Annual Report.

THE GOVERNING BODY.

No change in the membership of the Governing Body has taken place since the date of the last
meeting, when the Council re-elected Sir Frederick W. Andrewes, Professor W. Bulloch and Sir James K.
Fowler to represent it until December 31st, 1923.

THE COUNCIL.

Lord Northbrook, the representative of the Royal Agricultural Society upon the Council has resigned,
and Professor W. Somerville has been app .inted by the Society in his stead.

At the last meeting of the Council, the retiring members, Sir Frederick W. Andrewes and Professor
S. G. Shattock were re-elected as representatives of the Royal College of Physicians, London, and the
members of the Institute, respectively, and at a later date Professor W. W. C. Topley was elected by the
University of Manchester in place of Professor H. Dean.

The three members who retire by rotation this year, but who are eligible for re-election, are
Sir Walter M. Fletcher, one of the representatives of the members of the Institute, Professor G. Dreyer,
the representative of the University of Oxford, and Dr. John Fawcett, the representative of the University
of London.

STAFF.

The Governing Body is pleased to state that Dr. Arkwright, whose illness from typhus was reported
last year, is now fully recovered. Dr. Muriel Robertson lias again been absent from the Institute for some
months on account of illness. The Governing Body is pleased to report that her health has improved and
she has now resumed her duties.

Dr. Schutze, of the Bacteriological Department, Dr. R. St. John Brooks, Curator, and Miss M. Rhodes,
Assistant Curator, of the National Collection of Type Cultures, all of whom unfortunately contracted the
newly discovered Californian disease, Tularaemia, have been absent for varying periods during the year.
Dr. Schitze and Dr. St. John Brooks have recovered, but Miss Rhodes, who has had several relapses, is
not yet sufficiently well to resume her duties.

Dr. Harriette Chick and Miss E. M. Hume returned from Vienna in June, having completed the
investigation into rickets and other diseases of young children caused by qualitative food deficiencies,
which they and their colleagues have carried out under the general direction of the Accessory Food
Factors’ Committee, appointed jointly by the Lister Institute and the Medical Research Council. The
outcome of this investigation will be referred to under the scientific activities of the Institute.
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RESEARCH WORK.

Before proceeding to review the scientific activities of tho laboratories of the Institute, the Governing
Body desires to record its appreciation of the support rendered by the Medical Research Council to some
of the enquiries in progress.

During 1922, the Council has defrayed, with the exception of the salaries of Dr. Il. Chick and Dr.
Helen Mackay (Beit Follow), the whole of the expenses incurred by the Accessory Food Factors’ Com-
mittee in Vienna, for which Committee the Medical Research Council is responsible jointly with the
Institute. The Council has also assisted the experimental investigations on rickets and accessory food
factors carried out in tho Departments of Experimental Pathology and Bio-chemistry, under the direction
of Professor Martin and Professor Harden respectively, by providing two full time investigators, Professor
V. lvorenchevsky and Dr. S. Zilva, and three assistants, Miss Soames, M.Sc., Miss Carr and Miss Pickersgill,
as well as contributing towards the cost of the experiments. Without this co-operation, it would not have
been possible to finance the investigations on tho same scale out of the revenue of the Institute.

Department of Bacteriology.

Professor Ledingham has been investigating certain problems in normal immunity with special refer-
ence to that exhibited by animals such as the rat and mouse, to C. diphtherice and its toxin.

The recent occurrence of laboratory infections with B. talarensc contracted by three workers in the
Institute while conducting passage experiments with the virus of Tularaemia, necessitated the elaboration
of some method of serological diagnosis. A suitable antigen was not then available, but from the organs of
infected mice which teemed with B. tularense, suspensions of the organism were prepared by a special
process. These proved entirely satisfactory, and by their aid, the diagnosis was established. A note on
the method, together with observations on the experimental lesions in mice and guinea-pigs, has been
published. Professor Ledingham has also continued his work on the Bacteriological Committee of the
Medical Research Council and the monograph on Diphtheria, on which the members of the Committee
have been engaged, will, it is hoped, appear in the course of the summer.

For this monograph, Dr. M. M. Barratt, working under Professor Ledingham’s direction, has com-
pleted an investigation of the cultural and biochemical properties of diphtheroids, and is now engaged in
bringing to a conclusion another enquiry on behalf of the Medical Research Council into the relationship
between toxin-production and virulence as exhibited by virulent strains of G. diphtheriac. In this work
she has received valuable assistance from the staff at Elstree.

Dr. Arkwright returned to work in September 1922, after convalescence from typhus fever contracted
during researches into this disease at Cairo. Since his return he has been able to complete the observations
made by him and the late Mr. Bacot, on the etiology of typhus fever, and these have now been published.
A further communication on the morphology of Rickettsia prowazeki in lice has recently appeared. He is
at present engaged in further studies of those phenomena of variation recently discovered by him in B.
dysenteriae, with special reference to agglutination of the variants by salts and serum and the action of
d'Horelle’s “ bacteriophage ” upon them.

Dr. Schiicze returned to work in September 1922, after a prolonged leave of absence on account of
illness. Shortly after his return to duty, lie contracted Tularaemia while undertaking a passage experiment.
Fortunately, tho infection in his case was not a severe one and he was able to return to active work in
November. Since then he has resumed his former investigations (1) on antigen-analysis in the Para-
typhoid B. group and (2), in collaboration with Dr. Zilva, on variations in resistance to tuberculosis
observed in the rat under dietetic control, with more particular reference to tho content of Vitamin Ain tho
diet. He has also carried out a number of experiments on the inhibitory effect of various fatty acids on
the growth of the tubercle bacillus in artificial media.

Dr. Atkin concluded and published in collaboration with the late Mr. Bacot, certain observations on
the infectivity of typhus virus contained in infected lice. He has recently been investigating
meningococcal types from the standpoint of their viability on artificial culture and some interesting
relationships have emerged from this work.

Dr. Bedson has continued his studies on the mammalian blood-platelet. He has published papers
dealing with the histogenesis of the platelet and with the factors which control or modify immunity to
antiplatelet serum which was recently discovered by Professor Ledingham to occasion universal purpura,
if injected into animals. With Dr. Zilva he has investigated the effect on the platelet-count of diets
deficient in fat-soluble A., but has been unable to confirm the work of Cramer, Drew and Mottram, who
record very material changes in tho number of platelets under similar experimental conditions.



Dr. E. H. Lepper (Beit Memorial Research Bellow), Inis, during the final year of her tenure of the
fellowship, made a careful investigation of the mode of production of bacteriophage and its rate and course
of action on sensitive bacilli. The bacteriophage with which she worked was obtained from the filtered
urine of a case of cystitis due to B. coli. Two communications dealing with the factors which control the
production of bacteriophage and with its velocity of reaction, have recently been published.

Dr. M. Cowan (Beit Memorial Research Fellow) has continued her work on virulent and non-virulent
types into which individual strains of streptococci can be split. Mice immunised with the non-virulent or
“R” type acquire acertain degree of immunity against the virulent or “ S” type. Rabbits treated with the
live “ R” type or with the Killed “ S” type have not, so far, yielded serum which protects mice from infection.
The work on which she has been engaged has avery obvious bearing on serumtherapy in streptococcal infec-
tions and horses are being immunised at Elstree both with the “ R” and “ S” types in order to ascertain
whether the resultant sera differ in their protective action. These “R” and “ S” strains remain stable
when frequently subcultured. There is evidence, however, that in freshly isolated strains left for long
periods without subculture the non-virulent “ R ” type tends to become dominant.

Miss D. Steabben, B.Sc. (Lond.), was awarded a Jenner Memorial Research scholarship by the Institute
in 1922 and had commenced research on the influence of various organic and inorganic colloids injected into
laboratory animals with a view to elucidating the physiological basis of so-called “ shock ” therapy and
non-specific vaccine therapy. This work has necessarily been suspended since September, 1922, when
Miss Steabben’s services were requisitioned for the National Collection of Type Cultures in the absence of
the staff through illness. It will, however, be resumed shortly when she recommences her studies for the
Ph.D. of the University of London.

Miss M. Johnston, B.Sc. (Lond.), is collaborating with Dr. Bedson in an experimental research on
immunity to antiplatelet serum and the problem of anti-antibodies generally.

Miss M. K. Semple, M.B. (Edin.) is investigating methods of modifying the hydrogen-ion concentration
of fluid serum-media with a view to their improvement lor testing the fermentative activity of bacteria.

Dr. T. Toda, M.D. (Okayama), of the Nippon Yusen Kaisha line, has carried out and published some
experimental work on the carriage of the cholera vibrio by the ship cockroach. Cockroaches, after ingest-
ing cholera vibrios, cease, as a rule, to excrete them in the fasces after two to three days. He has also
tested the possibility of blood-grouping by means of the platelets. These elements, however, were not
found capable of being relegated into four groups by means of red-cell-typing sera.

Dr. Iv. Nain (Kashmir), has examined the cultural and biochemical properties of a series of micro-
organisms recovered from various bacterial diseases of plants. The cultures were placed at his disposal
by the National Collection.

Dr. A. Coyle (Lahore), has been given a plan of study and research in preparation for the degree of
Ph.D. of the University of London in Bacteriology.

Dr. Z. Khaled (Hygienic Institute, Cairo), returned to the Institute in January 1923, and facilities
were given him to carry out some further experiments on cross-immunity effects in goats with B. abortus
and B. melitensis. The experiments are approaching completion.

The hospitality of the Department has also been extended to the following —Dr. E. Knight, Dr.
Martland, Dr. K. S. Krikorian (Department of Health, Government of Palestine), Mr. D. T. Mitchell,
M.R.C.V.S. (Government Veterinary Department, South Africa).

Department op Experimental Pathology.

Professor Korenchevsky, who has been working in the department on the experimental production
of rickets in animals during the last three years has collected together his observations up to July 1922.
These have been published in the form of a monograph “ On the Aetiology and Pathology of Rickets from
an Experimental Point of View ” by the Medical Research Council, from whom the professor receives a
whole-time grant. The monograph is of value, not only because it records the author’s valuable observa-
tions but because it includes an excellent resumé of the experimental work of others upon the metabolism
of calcium and phosphate and its relation to rickets. It also contains a review of the literature and a
nearly complete bibliography to date.

Since the publication of the above, Professor Korenehevsky has, in conjunction with Miss Carr,
repeated and extended his earlier experiments to show that rickets is produced in young rats by a
deficiency of anti-rachitic fat-soluble vitamin alone, even when the calcium and phosphate in the diet is
optimal or excessive, provided this deficiency is commenced at a sufficiently early age and the mothers
are not too well fed during pregnancy and lactation. If, however, the mothers are given cod liver oil or
abundance of animal fat whilst the foetus is forming and the young are being suckled, sufficient stores of
the anti-rachitic vitamin are accumulated by the offspring to carry it over the period of susceptibility to



rickets. The experiments point to a fact of importance, namely, that, in smalt animals, a properly
constituted diet in the mother during pregnancy and lactation can protect her offspring from rickets.
They suggest, that in industrial districts where rickets is prevalent, experiments should he made in the
prevention of rickets by giving to the mothers during pregnancy and lactation, cod liver oil and calcium
phosphates.

The investigation by Professor Korenchevsky and Miss Carr on the influence of heating and ueration
of milk, as in the commercial process of pasteurisation, referred to in the last report, has been proceeded
with. The growth-promoting and anti-rachitic factors are found to be much less sensitive to oxidation
in milk than when contained in butter. Animals fed ad. lib. upon milk which had been heated to 99°C.
and vigorously aerated by bubbling air through it for 7 hours, grew as well as those fed upon fresh milk
and developed as good skeletons. However, by quantitative experiments, slow destruction of the fat-soluble
vitamins could be shown, but the rate was not such as to indicate any serious damage in this direction
to the nutritive properties of milk by pasteurisation.

The research upon the changes induced in the glands of internal secretion by diets deficient in
Vitamin B. which was commenced 18 months ago by Professor Korenchevsky has been recently published.
The most important changes found are as follows: hypertrophy of adrenals, and atrophy of thymus and
spleen (confirming McGarrison). Some new facts have emerged, viz., persistence in the spleen of the
germ centres, often accompanied by an increase in number and size; frequent hypertrophy and hyperplasia
of the cells in these islets; the frequent hypertrophy of the thyroid gland and of the secretory interstitial
cells of the testicles; increased number and hypertrophy of the large light cells of the pituitary body.

Dr. H. Goldblatt (Beit Memorial Research Fellow), is also engaged in investigating experimental rickets.
The study of the quantitative relation of the fat-soluble anti-rachitic factor in the diet to the development
and calcification of the bones, referred to last year, has been completed. The results show that this dietary
factor plays a very important, if not dominant, role in the deposition of calcium in the bones. When
other constituents are maintained constant, a quantitative relation is shown between the amount of the
organic factor in the diet and the degree of calcification of the bones.

Following on the discovery by others that irradiation with ultra-violet light cured or prevented
rickets, Dr. Goldblatt has, in collaboration with Miss K. M. Soames, studied the effect of the rays from a
mercury-vapour quartz lamp upon the growth of rats receiving a diet deficient in fat-soluble A. Rats on
a diet very deficient in fat-soluble A scarcely grow, but if irradiated daily by the mercury-vapour quartz
lamp, grow very much better and for a longer period than non-irradiated rats on the same diets.
Irradiation stimulates temporary resumption of growth if a rat has ceased gaining weight on a —A diet,
but the rays cannot effect an indefinite continuance of growth. Therefore, the conclusion is reached
that the rays do not effect a synthesis of fat-soluble A, but merely economise the action of that which is
already stored in the animal. Gain in weight under the influence of irradiation is always accompanied
by improvement of appetite. Another investigation is now under way to determine the minimum amount
of fat-soluble A which must be present in the diet, before irradiation with the mercury-vapour quartz lamp
will effect as good growth and calcification of the bones, as that of control rats receiving an optimal
quantity of fat-soluble A. As light exerts such a striking influence upon growth and calcification of the
skeleton when the diet is faulty in the direction mentioned above, a study of the effect of keeping rats in
complete darkness was made and it was found that if their diet is normal in every respect, they grow as
well and their bones develop, and calcify, as well as those of rats kept on the same diet in daylight, or
irradiated daily by the mercury-vapour quartz lamp.

An animal fed upon a good diet is able to store considerable quantities of fat-soluble A, and the seat
of this accumulation has been investigated. Storage of fat-soluble growth-promoting factor is found to
occur to a large extent in the liver of the rat and there is a quantitative relation between the amount of
fat-soluble A in the diet and that which is stored in the liver.

In conjunction with Dr. Zilva, Dr. Goldblatt is also engaged in determining the rate of destruction
by oxidation of the growth-promoting and anti-rachitic property respectively, in cod liver oil. MacCollum
has recently shown reasons for supposing that these two properties reside in two separate vitamins.
The research is being undertaken to elucidate this question by a careful series of quantitative observations.

Dr. Ethel Luce (Beit Memorial Research Fellow) has completed her study of the influence of diets
deficient in fat-soluble A and calcium, upon the development of various endocrine glands, which was referred
to in the last report. The results have been published in the Journal of Patholoyy during the year. Since
June 1922, she has been engaged upon an intensive study of the influence of the diet of a cow and of the
amount of sunlight to which the animal is exposed, upon the content of her milk in fat-soluble, growth-
promoting and anti-rachitic factors. The cow is maintained at the Serum Department where the strictest
control of its diet and environment is secured. To differentiate between the operation of diet and sunlight,
the animal has been kept on “ winter food” during summer when it lived out of ttijfi’'s, ancl*i5n the same
food in darkness, and it is proposed to reverse these in the near future. The research, Jpliich it is proposed
to continue for at least 18 months, is affording some interesting information which cannot fail to be of
value in infant feeding.



Wilieii working on the influence ot light on rickets with Dr. Chick in Vienna, Miss Margaret Hume
made the analogous observation that ten minutes’ daily exposure to ultra-violet light enabled rats to grow
normally for some two months when deprived of fat-soluble vitamin. These observations were
published simultaneously with those of Dr. Goldblatt and Miss Soames already referred to above. Miss
Hume subsequently made the discovery that it was not necessary to directly irradiate the rats, but that if
the empty jars were irradiated and the rats introduced immediately afterwards, the same beneficial
influence upon growth was secured. This rather astounding observation was twice repeated by Miss
Hume in the department with careful control observations, after her return. Experiments were devised
and carried out to ensure that it was indeed some influence temporarily impressed upon the air by the
radiations, which was responsible for the action. This was found to be the case. The preliminary
observations have appeared in a recent number of the Biochemical Journal. No interpretation of them
is forthcoming at present. It is being sought after, for it may be surmised that herein may lie the secret
of those subtle changes in climate to which mankind, and certain individuals in particular, are susceptible.

Miss M. Boas, B.Sc. (Grocers’ Company Research Scholar) is engaged in studying the metabolism of
calcium and phosphorus in the rat. So far most of the time has been occupied in developing a technique
of sufficient accuracy. The numerous difficulties have been surmounted and it has been possible to keep
a reliable balance sheet for normally nourished animals over periods of two months, at a time when they
are rapidly growing. It is now proposed to follow by the same method what happens when the intake
of calcium and phosphorus is modified, or the anti-rachitic factor in the diet diminished.

Dr. J. O. W. Barratt has continued his study of the action of anti-coagulants in inhibiting fibrin
formation. The problems involved have presented considerable difficulty and progress has been slow.
Considerable time has been given to an attempt to devise methods designed to cover the whole range of
concentrations available for experiment. Part of this investigation, is, however, now in a fairly advanced
state and the remainder is also nearing completion.

Dr. T. Lumsden has been re-examining the question of the precise nature and situation of the
central nervous mechanism which subserves respiration. There were many laeun® in our knowledge of
this part of physiology, and not a little confusion owing to variations in the results of experiments with
different types of animals. A first series of experiments have been recorded in the current volume of the
Journal of Physiology (p. I>3). By making sections of the brain stem of the cat at different levels and there-
after observing and analysing the type of respiratory movements, Dr. Lumsden concludes (1) that in the cat
the central respiratory mechanism consists of (u) a part below the striae acoustic® which when working
alone causes gasping respirations. The nerve cells producing this effect may be spoken of as the gasping
centre ; (b) a part at the level of the striae acoustic® which sends out impulses causing a series of
prolonged inspirations: the prolonged inspirations may be called apneuses and the nerve cells producing
them the apneustic centre; (c) a part in the upper pons region which inhibits the activity of the apneustic
centre and so produces normal respiration: the nerve cells having this effect may be called the
pneumotaxic centre: (2) that the posterior corpora quadrigemina have in the cat no appreciable
influence on respiration.

Department of Biochemistry.
Accessory food factors have again been the subject of alarge proportion of the work of the department.

Professor Harden has been engaged on the revision of the report issued by the Accesssory Food
Factors Committee in 1919 on the state of knowledge on this subject and it is hoped that this will be
issued at an early date.

The work on the antineuritic and antiscorbutic factors in barley has been continued by Professor
Harden in conjunction with Dr. Zilva and lie has also been engaged in the investigation of the mode of
action of the growth stimulant of yeast.

Dr. Robison lias continued his study of the properties of hexosemonophosphorie acid and has
been engaged in conjunction with Professor Harden in studying the relation of this substance to the
fermentation process. He has also made the interesting observation that growing bone contains an
enzyme which hydrolyses this compound with liberation of phosphoric acid, and is studying the bearing
of this observation on the problem of the deposition of calcium phosphate in bone formation.

Dr. Zilva's work on the chemical nature and properties of the antiscorbutic factor has made further
progiess. This principle is inactivated by treatment with absorbents at a certain hydrogen -ion
concentration. There is evidence that this inactivation is due, not to absorption, but to surface oxidation.
He has also found that oxidation of the antiscorbutic factor proceeds rapidly in alkaline solutions whilst
in solutions of higher hydrogen-ion concentration this oxidation is greatly retarded. These results are
being followed up with the object of solving some practical and theoretical problems, especially with
respect to the preservation of antiscorbutic solutions.

(8)



The joint investigation of fats and oils lias been continued by him in collaboration with Professor
Drummond, of University College. The material collected in Norway has been tested out. A variation
of about twentyfold bas been observed in the potency of the larger number of oils which have been examined
and this variation seems to be due to some biological factor still not ascertained. The ultimate origin of
the vitamin found in active liver oils was traced to unicellular marine organisms which are consumed by
copepods, larval decapods and molluscs; these in turn are eaten by the caplin and squid which are
consumed by the larger fishes. Investigations are also in progress on the deodorisation and hardening
of active oils without inactivation.

In the summer, Dr. Zilva visited Newfoundland where facilities were offered by the Newfoundland
authorities for the investigation of the methods of preparation of cod liver oil in that Dominion. Experi-
ments were carried out to tost the methods from the point of view of preservation of the vitamin
potency of the oils. Different fishing stations were also visited in the island and material systematically
collected. Laboratory investigations show that Newfoundland oils are of very high and uniform potency,
and that the method of preparation prescribed and enforced by the Newfoundland Ministry of Marine
and Fisheries throughout the Dominion, has no deleterious effect on the vitamin. The refining processes
used are also up-to-date and are favourable for the preservation of the vitamin potency. Dr. Zilva is also
engaged with Dr. G. F. Still in a clinical study of the therapeutic value of certain liver oils of which the
vitamin potency has been experimentally determined, and with Dr. Schitze is continuing work on the
influence of malnutrition on susceptibility to bacterial infection.

In collaboration with Dr. Bedson, he has repeated the work of Cramer, Mottram and Drew on the
influence of a deficient supply of vitamin A. in the diet, upon the amount of blood-platelets in the blood
of the animal. They were unable to confirm the observations made by these authors that a marked
diminution in the platelets takes place as a manifestation of the deficiency of this vitamin.

A chemical reaction, ascribed by Bezssonov to indicate the presence of vitamin C, has been studied
by Dr. Zilva and Mr. Kay. Bezssonov's observation, if correct, would be of great importance. It
appears, however, that the reaction is in reality due to some substance other than vitamin C, but
usually accompanying it, and that the reaction cannot be used as a test for this principle.

At Beading, the work with Dr. Drummond and Captain Golding was continued on the effect of
deficiencies in fat-soluble A, the antiscorbutic factor and mineral matter, on the growth and development
of the pig, as was also the investigation on the influence of the vitamin content of the food of the cow on
the vitamin potency of the milk.

Mr. H. D. Kay (Beit Memorial Fellow) has been studying the decomposition of carbohydrate
derivatives by B. coli with the object of ascertaining the effect of changes in constitution on the nature
of the products. The introduction of oxygen into the molecule leads to diminution in the amount of
alcohol and to increase in the amount of acid formed, the most oxidised substance tested, saccharic acid,
yielding no alcohol. He has also investigated the reversibility of the action of urease and has succeeded in
definitely proving for the first time that this enzyme produces urea (although only in small quantity)
from ammonium carbonate solution.

Mr. Henley has continued his work on the chemistry of the early stages of alcoholic fermentation and
Professor Hemmi has also been engaged on this subject.

Department fob the Preparation and Study of Antitoxic Sera.

The problem of procuring a uniformly good diphtheria toxin for the immunisation of horses, which
still remains the principal anxiety of all manufacturers of anti-diphtheria sera, has been continued as
usual. Of recent years the tendency has been to attribute the variations in yield, to alterations in the
constituents and method of preparation and sterilisation of the culture media, on which the Bacillus
diphthcrice is propagated. It seems that this view has been stressed too far, for, if in the preparation
of beef-water, the meat and water be autoclaved for 3 hours at a pressure of 30 Ibs. the inhibiting
effect of this treatment upon the subsequent production of toxin is very slight, if any.

The toxigenic power of diphtheria bacilli isolated from the throats of carriers is being investigated.
The toxins obtained so far have varied in strength from less than 1 M.L.D. per c.c. to 200 M.L.Ds.

er c.c.
P The study of the stability of solutions of diphtheria toxin for the “ Schick ” test has been proceeded
with. Fully diluted solutions of one particular old, well-ripened toxin keep stable for months in England,
when stored under proper conditions, or if sent short distances by post, but when sent long journeys, e.g.,
post to America, complete reliance cannot be placed on them.

A routine method for the concentration of serum has been worked out which gives satisfactory
results—a concentration of 4 to 6 times and a final product which remains clear, with a loss of antitoxin
of under 5 per cent. Dr. MacConkey’s “ brined standard serum,” referred to in previous reports, has
remained stable for a further period of 12 months.

Some work has been done on Bamon’s method of testing in vitro the unitage of diphtheria antitoxic
sera. The results so far confirm those of the author. Similar results have been obtained with a con-



centrated solution of antitoxic globulins, so that the method is available after concentration, which is a
routine procedure in the department. The method seems much more convenient than that previously
suggested by Nicolle et alii.

For preliminary testing of tetanus antitoxin it has been found convenient to use a fresh liquid
tetanus toxin diluted with an equal quantity of pure neutral glycerine. Such a mixture appears to remain
stable for a considerable time. A tetanus toxin precipitated by ammonium sulphate was dissolved in
distilled water and then mixed with an equal quantity of glycerine. This also remained stable until it
was all used up, i.e., for 12 months.

It has been suggested that concentrated antitoxins are not so rapidly absorbed as the natural serum.
Experiments have, therefore, been carried out to study the absorption of diphtheria antitoxin from the
subcutaneous tissue of the rabbit. The investigation is not yet complete, hut so far as can be judged at
present it appears that, at any rate during the first 24 hours after administration, the concentration of
protein is not of much importance. The rate of absorption at this time seems to be influenced more by
the volume of the liquid in which the antitoxin is contained than by anything else.

The stock of dry powdered bodies of dysentery bacilli (Shiga type), which bad been used as a “ test
toxin” for some years, having been exhausted, there has been used in its place a dry powdered *“ toxin”
obtained by causing Na2S04to act on a filtered extract of dysentery bacilli (Shiga type), collecting, drying
and powdering the precipitate. The M.L.D. of the powder for rabbits of 1000— 1500 g. is 0-5 milligramme.
The technique of using this completely soluble “ toxin” differs slightly from that previously used, in that
the mixture of “ toxin” and serum must not be injected immediately after mixing, but an appreciable time
must be allowed for the “ toxin ” and serum to combine.

The Governing Body desire, once more, to thank the Director of the Hygienic Laboratory, United
States Public Health Service, Washington, for his continued kindness in supplying standard toxin and
antitoxin.

Department for the Preparation and Studv of Anti-Variolous Vaccine.

During the year the threat of a variola epidemic in England led to increased demand for vaccine.
This has been met in a normal way. Considerable quantities of vaccine have also been despatched for
use in Russia, with satisfactory results.

A series of experiments with a non-breakable pattern of vacuum flask, which it was hoped might
give good service in the tropics, demonstrated that no useful purpose would be served by using it for
insulating vaccine from heat for more than a few hours. Experiments on the depreciation of vaccine to
which calcium carbonate had been added to neutralise the acid formed during storage, are in progress.
So far, the depreciation has not been appreciably slower under these circumstances.

A further series of experiments, following those referred to in the last report, has demonstrated that
while minor differences in the immunisation value of a stock lymph against different strains of African
variola exist, a high degree of immunity is conveyed against all those experimentally tested. The view
put forward by some Medical Officers of the Colonial Service, that the variola of native West Africans is
not the same as the variola of Europe, is not supported.

THE ACCESSORY FOOD FACTORS' COMMITTEE.
(Appointed jointly by the Lister Institute and Medical Lesearch Council.)
Studies of Rickets in Vienna, 1919—1922.

These investigations have been referred to in two previous Annual Reports of the Institute. A com-
pleted account of them has just been published by the Medical Research Council as one of their Special
Report Series (No. 77), but, in view of the Institute’s joint responsibility for the work, it will not be out
of place to briefly summarise their origin, nature and results.

In 1919, Dr. Harriette Chick visited Vienna to investigate the various deficiency diseases prevalent
in that unfortunate city and to see whether it might not be a useful opportunity to study human diseases
due to food shortage, in the light of experimental knowledge accumulated during the war. On
Miss Chick’s suggestion the Accessory Food Factors’ Committee considered the practicability of
undertaking a lengthy enquiry into rickets in children at the University Kinderklinik, in Vienna.
At the period when the investigation was under consideration, 1919— 1920, much interest had been
aroused by the work of Mellanby, who concluded from his experimental work on puppies, that rickets
was primarily a deficiency disease. Dr. Mellanby defined the nature of the deficiency and placed great
stress upon the importance in the diet of an adequate supply of fat soluble vitamin A, or some principle
of similar distribution, for prevention of rickets in young growing mammals. The usual sources of this
vitamin in the diet of an infant are in milk and in milk fat, and as is usual at times of privation in large
cities, the milk supply of Vienna had suffered severely both in quality and amount during the last year
of the war and the period which followed the armistice.

Dr. Chick had succeeded in establishing such cordial relationship with the medical profession in
Vienna and notably with Professor v. Pirquet, the distinguished Director of the University Kinderklinik,
that the Committee decided to carry out observations on a considerable scale in Vienna to ascertain
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whether Mellanby’s conclusion from experimental work upon puppies, namely, that rickets can he induced
hy a specific deficiency in die