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FINANCIAL REPORT.

Tho Balance Sheet for tho year ending December 31st. 1945 shows balances to the credit of
the various funds as follows : Capital Fund £679,404 ; Contingency Reserve £65,329; Sinking
(Buildings Depreciation) Fund £66,737; Pension Fund £35,653 ; Jenner Memorial Research
Studentship Fund £9,859 and Bacot Bequest Fund £688.

Changes in investments during the year have been : —
General Fund:—£12,500 2% Conversion Loan, 1943/5 repaid.

£25,000 3% New Zealand Government Stock, 1945, converted into
£25,000 3J% New Zealand Government Stock, 1962/65.

£15,000 2]% National War Bonds and £10,000 3% Savings Bonds,
purchased.

Sinking (Buildings Depreciation) Fund :(—£9,600, 2% Conversion Stock, 1943/5 repaid.
£31,600 3% Savings Bonds, purchased.

Pension Fund:—£1,000 3% Savings Bonds, purchased.

Income for the year amounted to £94,102 compared with £136,393 in the previous year.
Sales of Sera, Vaccines, etc., were £69,654 against £113,398 in 1944.

Expenditure amounted to £73,773 being an increase of £4,513, on last year's figures. Higher
cost of Salaries and Wages and Animals mainly account for this increase.

Stocks of Sera on hand at December 31st have the nominal value of £12,323 and Horses of
£4,480, but these figures do not appear in the accounts.

Owing to the uncertainty of tho future the Governing Body has decided to placo the credit
balance on the year’s working, viz., £20,329 in the Contingency Reserve.



BALANCE SHEET

Capital Fund to 31st December 1945 :—

Donations, &c., received to date from the following:—

Dr. Ludwig Mond (1893) 2,000
The Berridge Trustees (1893/98) 46,380
The Grocers' Company (1894) 10,000
Lord lveagh (1900) .. 250,000
Lord Lister's Bequest (1913/23) . 18,904
William Henry Clarke Bequest (1923/G) 7,114
Rockefeller Foundation (1935/6) 3,400
The James Henry Stephens Bequest (per Lloyd s Bank Limited) (1938) 500
Dr. G. A. Davies Bequest (1938) 125
Other Donations and Legacies (1891-1934) 20,972
General Fund Income and Expenditure Account:—
As per Account at 31st December, 1944 320,009
679,404 "
Contingency Reserve . —
As per Account at 31st December 1944 45,000
Add Balance of Income and Expenditure Account, 1945 20,329
65.329 '
Sinking Fund to 31st December 1945 . .. . o - 66,737
Pension Fund to 31lst December 1944 34,679
Add Balance transferred from Pension Fund Income and Expenditure
Account, 1945 .. .. . . - - o 974
Jenner Memorial Research Studentship Fund,— 35653
As per Account at 31st December 1944.. .. . . - 9,549 >r
Add Balance transferred from Jennor Memorial Research Studentship
Fund Income and Expenditure Account, 1945 310
Bacot Bequest Fund i — 9
As per Account at 31st December 1944 667
Add Balance transferred from Bacot Bequest Fund Income and Expen-
diture Account, 1945 .. . .. .. . .. 21
a8
Creditors 5_%(
H. H. DALE, Chairman of Governing Body.
JOHN ANDERSON, Hon. Treasurer.
£863,62f

REPORT OF THE AUDITqgjl

We have audited the above Balance Sheet. We have obtained all the information and explanations ~0
which may be partly irrecoverable. Subject to this remark, in our opinion sueh Balance Sheet is full an$
the best of our information and the explanations given to us and as shown by the books of the Institute.

London, 30th May. 1946.



31stt DECEMBER. 1945

Expenditure on Institute Buildingb at Chelsea \— £
As per aocount 3lat December 1935, including purchaso of freehold site, £6,000 73,548
Freehold Land, Chelsea at cost (1912) 169
Lease of the “ Studios” Chelsea, as per last account 546
Less Amount written oil for the year .. .. 65
481
Queensbebry Lodge Estate, Elstbee—
Freehold land and buildings as per account 31st December 1912 .. . 20,456
Fubniture, Fittings, Scientific Apparatus and Books:—
*At cost less depreciation as per account 31st December 1920 2,472
Cost of Ultraoentrifuges, purchased in 1936, less amounts written off 340
2,812
General Fund Investments (at cost, less amounts written off) ;—
£80,000 4 per cent. Consolidated Stock, 1957 or after 74,273
£43,000 34 per cent. Conversion Stock, 1961, or after 42,918
£52,000 4 per oent. Funding Stock, 1960-90 45,662
£64,000 34 percent. War Stock.. 63,408
£37,000 Local Loans 3 per cent, Stock .. 20,829
£101,000 24 per cent. National War Bonds 101,000
£123,000 3 per cent. Savings Bonds 123,122
£3,000 Port of London 34 per cent. Reg. Stock, 1965-75 2,687
£8,000 New South Wales 4 per cent. Insc. Stock, 1912-62 8,040
£23,000 New Zealand Government 3J per cent. Inscribed Stock, 1962/65 .. 21,989
£26,100 South Australian Government 3 per cent. Con Stock, 1916 or after .. 16,800
£2,900 Commonwealth of Australia 34 per cent. Reg. Stook, 1950-52 2,724
£25,000 Viotorian Government 3 per oent. Con. Insc. Stock, 1929-49 19,800
£4,000 Western Australia Government 4 per cent. Inscribed Stock, 1942-62.. 4,081
£20,000 Southern Railway Preferred Ordinary Stock 13,500
£6,200 London & North Eastern Railway 3 per cent. Debenture Stock 3,961
£3,000 Gt. Cent & Mid. Rly. Joint Com. 34 per cent. Guar. Stock.. 3,623
£353 London & North Eastern Rly. 4 per cent. First Guaranteed Stock .. 500
£8,650 London, Midland & Scottish Railway 4 per cent. Preference Stock .. 7,960
£15,625 London, Midland & Scottish Rly. 4 per cent. Preference Stock, 1923.. 11,300
£18,750 London & North Eastern Rly. 4 per cent. First Preference Stock 13,028
£800 Ontario and Quebec Rly. 5 per cent. Permanent Debenture Stock .. 984
£3,400 Gas Light & Coke Company Ordinary Stock 3,638
605,827
8inking Fund Investments (at cost):—
£10,200 4 percent. Funding Stock, 1960-90 9,079
£20,500 34 per cent. Conversion Stock, 1961 or after 18,658
£38,800 3 per cent. Savings Bonds .. 38,827
Balance uninvested .. . 173
66,737
Pension Fund Investments (at cost):—
£22,000 4 per cont. Funding Stock, 1960-90 . . . 17,165
£18,000 34 per cent. Conversion Stook, 1961 or after 15,173
£3,200 3 per cent. Savings Bonds . 3,205
Balance uninvested .. .. . .. 110
35,653
senner Memorial Research Studentship Fund Investments (at cost):—
£2,650 Southwark & Vauxhall Water Co. 3 per cent. Deb. Stock “ B " .. 2,757
£1,596 Southern Railway 5 per oont. Preference Stock.. 2,740
£1,300 Liverpool Corporation 3 per cent. Stock, 1942.0r after .. . 1,097
£2,800 4 per cent. Funding Stock, 1960-90 .. .. .. .. 2,705
Balance uninvested .. .. .. .. .. 560
9,859
Pacot Bequest Fund Investment (at cost):—
£600 34 por oent. Conversion Stock, 1961 or after . .. . 595
Balance uninvested . . . . . 93
688
(The book value of the above Investments is, in the aggregate, less than their
market valueat 31st December 1945)
Stock of Animals .. . . . . (No valuo assigned)
Stock of Antitoxins . . . (No value assigned)
Debtors and payments in advance .. .. . .. Lad 41,054
Cash
At Bankers: On Deposit . .. . . . .- 1,000
Current Accounts .. . . . 5,266
In hand - . - . - - - .. 76
6,342
‘ Nothing has been charged for depreciation of Furniture, &c. since 1920 as new purchases made
during each year to a greater amount than the estimated depreciation (100 have been written off £863,626

40 the members.

teQuired. Debtors include large amounts duo from Government Departments which have not been agreed and
kud properly drawn up so as to exhibit a true and correot view of the state of the Institute’s affairs, according to
COOPER BROTHERS & CO 1 Auditors.
Chartered Accountants. )



INCOME AND EXPENDITURE ACCOUNTS

INCOME.
Dividends on General Fund Investments
Dividends on Sinking Fund Investments
Sales of Sera, Vaccines, &c. -
Rent
Dividends on Investments Ld

Dividends on Investments

Dividends on Investment

Balance of Legacy from John George Mills (1937)...

Grad

£
22,187

1,693
69,654
................ 568

£94,102

Pension

£
- - - 1,576

£1,576

3enner memorial Research

£
- 310

£310

Bacor

£
21

£21

Cancer Research

£
671

£671



for the year ending 31st. December, 1945

EXPENDITURE.

Rurd

£
Rent, Rates, Taxes and Insurance... . . .. .. .. .. 2,231
Salaries and Wages of Staff s . . - . .. 33,400
Premiums on Federated Superannuation Pohcms ™. . .. ™ .. 1,673
Stationery, Printing and Postage ... e . e . e e 313
Printing of Collected Papers 69
Office Expenses, Auditors’ Pee, and Donanons . . . . . 400
Travelling Expenses . . . . - . . 257
Gas, Water, Fuel and Electrlcny 2,566
Nutrition and Protozoological Expenses ... . . . . . 580
Bacteriological Expenses... - e . - . . . 116
Biochemical Expenses . . . . . . . 453
Bio-physics Expenses and Apparatus . . . . . . 600
Serum, Vaccine and Vaccine Lymph Expenses ... . e e e 6,983
Animals ... - .. .. - .. 8,388
Animal House Expenses and Forage . . . . . .. 9,880
Alterations, Repairs and Renewals . . .. - . 2,642
General Apparatus, New Installations and Furnnure . . . . 140
Library Expenses . . . . . . . . 384
General Stores ... . . 176
Amounts written off Lease of the “ Studlos " Chelsea and UItracentrlfuges 405
Sinking Fund (£% per annum on Cost of Buildings and Dividends on Investments) 2,117
Balance, transferred to Contingency Reserve 20,329
£94,102

£
Pensions . . . . . . . . . 602
Balance, transferred to Balance Sheet . . . . . . 974
£1,576

Studentship Fund.
£
Balance, transferred to Balance Sheet .. .. .. ... .. .. 310
£310
Bluest Fund.

£
Balance transferred to Balance Sheet 21
£21

£
Balance unexpended ... 671

£671
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Professor M. Greenwood, D.Sc., F.R.C.P., F.R.S.
pr. C. Il. Harington, M.A., Ph.D., F.R.S.

F.RS. ..

F.R.S.

1Sir Percival Hartley, CB.E.,, D.Sc.,, F.R.S...........c.......
J. Henderson Smith, M.B., B.Cii.eoccovvreniiiiiiiiieiieeeeeeee,
Professor M. J. Stewart, M.B., F.R.C.P., LL.D.

2

F.R.S.

liIKPKESENTING THE
Royal Society.

Royal Irish Academy.

Royal College of Veterinary Surgeons.
University of Cambridge.

University of Edinburgh.

British Medical Association.
Members of the Institute.

Royal College of Surgeons of England.
Members of the Institute.

. Victoria University of Manchester.

Members of the Institute.

University ot Oxford.
University of London.
Royal Agricultural Society.
Members of the Institute.

Worshipful Company of Grocers.

” »
University of Dublin.
Royal College of Physicians, London.
Members of the Institute.

n >



THE STAFF.

DIRECTOR :
*Atlan N. Drury, C.B.E., M.A,, M.D., F.R.S.

BACTERIOLOGY and SEROLOGY.

*H. L. Schutze, M.D., B.S. *A. N. Drury, C.B.E.,, M.AA,, M.D., F.R.S.

Muriel Robertson, M.A., D.Sc. (Protozoology). W. d’A. Maycock, M.D. (Jointly with Ministry
Emmy Kliknkbkrger-Nobkl, Ph.D., D.Sc. of Health).

Shirley J. L. Spooner, B.Sc.
(Research Assistant).

EXPERIMENTAL PATHOLOGY.

NUTRITION.

*Harrikttk Chick, C.B.E., D.Sc. (Honorary). Medical liesearch Council External Scientific

E. Margaret Hume, M.A. (Honorary). (Medical Staff :
_ liesearch _Councn External Scientific Staff). *S. S. Zilva, D.Sc. Ph.D., F.ILL.C.

Alice M. Copping, M Sc. h Assi J. R. Penney, B.Sc., Ph.D., AR.I.C.

Vanda R. G. Pond, B.Sc. (Research Assistant). H. A. Painter, B.Sc., A.R.I.C.

E. B. Si1ack, B.A. (liesearch Assistant).

Hannah Henderson Smith.

BIOCHEMISTRY AND IMMUNOCHEMISTRY.

*W. T. J. Morgan, D.Sc,, Pii.D., F.R.1.C., (Reader H. Laurkii, M.D. (Sweden). (British Council
in Biochemistry in the University of London). Student). )

Principal Biochemist, Elstree). K. A. Smith, B.Sc. (Research Ass_lstant).
Marjorie G. Macfarlane, B.Sc., Ph.D. M. M. A. Kadkr, B.Sc. (Egyptian Government
B. L. M. Synge, B.A., Ph.D. Student).

B. Ellinger, Dr. Phil, and Med. (Grantee). Alexandra Emanuelov, M.D. (MedicalResearch
Marion R. B. Waddell, B.Sc. (Research Assistant). Council Grantee).

BIOPHYSICS.

B. A. Kekwicic, D.Sc. Blood Filtration Unit: Medical Research
E. F. McCarthy, M.B., B. Ch., M.Sc. Council External Scientific Staff.
C. J. B. Bradish, B.Sc. (Research Student). Margaret Macicay, M.Sc., Pii.D.
B. Cinader, B.Sc. (Research Assistant). E1sie M. Richardson, B.Sc.
H R. Record, Ph.D. (Medical Research Council Margaret Jones, B.Sc.
External Scientific Staff).
PREPARATION AND STUDY OF THERAPEUTIC SERA and BACTERIAL YACCINES.
E. S. Duthik, M.A., M.B., Ph.D. M. Stack, B.Sc.
E. B. Standfast, M.A., Dip.Bact. M. Zorriassatkin, M.D. (Persia) (British Council
Keppie, Ph.D., M.R.C.V.S. Student).
PREPARATION AND STUDY OF YACCINE LYMPH.
McCilean, M.B., B.S.,, M.R.C.S. C. H. Lack, M.B., B.S.
H. Eagles, M.D., D.P.H. H. J. Rogers, B.Sc. Ph.D. (Beit Memorial Research
Fellow).
ADMINISTRATION.
Secretary - A. L. White.
Elstree Secretary and Estate Manager F. K. Fox. )
Assistant Secretary and Accountant S. A. White, A.L.A.A. (Royal Signals)
Librarian - Patricia J. Downman, A.L.A.
NATIONAL COLLECTION OF TYPE CULTURES.
(Medical Research Council.)
R. St. John-Brooks, M.A., M.D., D.P.H. (Curator). Mabel Rhodes (Assistant Curator).
R osamund Barnes, B.Sc.
Solicitor: Auditors :
E. S. P. Haynes, Cooper Brothers & Co.,
9 New Square, Lincoln’s Inn, W.C. 2. 14, George Street, Mansion House, E.C. 4.

*Recognised Teacher of the University of London.
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
June 19th. 1946.

REPORT OF TPIE GOVERNING BODY.

The Governing Body has the honour to present its report on the work of the Institute
for the year 1945/6.

GOVERNING BODY.

The Governing Body takes pleasure in recording the conferment of the honour of
Knighthood upon Dr. Paul Fildes and that for his conspicuous service to the cause of science
Sir John Anderson has been elected to the Fellowship of the Royal Society.

No change has occurred in the personnel of the Governing Body during the year. The
Council, at a meeting held on June 18th last, re-elected Professor H. R. Dean, Dr. P. Fildes
and Sir Henry Dale as its three representatives on the Governing Body until December 31st 1946.

COUNCIL.

At the Annual General Meeting last year, the three retiring members, Dr. A. N. Drury, Sir
Edward Mellanby and Dr. Harriette Chick, each arepresentative of the Members of the Institute,
were re-elected, and vacancies created by the deaths of Sir Humphry Rolleston, Sir Joseph
Arkwright, Sir John Ledingham and Lord Moyne were filled by the respective appointments of
Mr. V. Zachary Cope, Professor R. A. Peters, Professor A. V. Hill and the Earl of lveagb.

The three members of Council due to retire this year in accordance with the Articles of
Association, but who are eligible for re-election, are Sir John Anderson and the Earl of lveagh,
representatives of the Members of the Institute and Colonel Ralph Key Harvey, one of the
representatives of the Worshipful Company of Grocers.

MEMBERS.

Invitations to become Members of the Institute have been accepted by Professor A. C. Chibnall,
Dr. R. Cruickshank, Dr. R. A. Kekwick, Dr. C. H. Kellaway, Dr, J. E. McCartney, Professor A
A. Miles, Professor R. A. Peters, Dr. E. W. Todd, Dr. Marjory Stephenson and Dr. D. D. Woods,
during the year.

STAFF.

Dr. C. R. Amies, Bacteriologist in charge of serum preparation at Elstreo resigned his post
on December 31st 1945 and has taken up an appointment as Pathologist to the Giza Memorial
Ophthalmic Hospital, Cairo. Dr. A. Felix left the Institute in June when he took up a permanent
post with the Emergency Public Health Laboratory Service. Dr. D. W. Henderson and Dr. T.
F. Macrae also resigned early in 1946 and have respectively taken up appointments with the
Ministry of Supply and Messrs. Glaxo.

Dr. W. d’A. Maycock, Technical Adviser to the Blood Transfusion Service of the Ministry of
Health, has been appointed a part-time member of the staff whilst still acting in that capacity.
Mr. K. A. Smith has been appointed a research assistant in Biochemistry.

Mr. S. A. White still remains on active service abroad.



Dr. E. S. Dufchie, Mr. A. F. B. Standfast and Mr. M. Stack have joined the staff at Elstree to
undertake the preparation of sera and bacterial vaccines. Dr, Eagles, resumed his work at the
Institute on April 1st and has been temporarily appointed to tako charge of the preparation of
Vaccine Lymph during the enforced absence of Dr. McClean. Dr.0. H. Lack has been appointed
to assist in this work.

The Institute has lost the sorvices of two senior laboratory technicians during the year. Mr.
W. Siveil, first assistant in the Vaccine Lymph department retired in January after 50 years in
the Institute’s employment and Mr. G. Kauffman, head bacteriological laboratory assistant died
m March after nearly 40 years with the Institute.

All members of the staff evacuated to Cambridge, with tho exception of Dr. H. Chick and Mr.
Slack have returned to the Institute. Dr. Chick is still enjoying tho hospitality of Sir Charles
Martin and Mr. Slack that of the University Department of Biochemistry. To Sir Charles Martin,
Drofessor Ghibnall and Professor Harris the Governing Body again desires to express its
gratitude for the research facilities so willingly afforded to the staff of the Institute.

Various members of the staff have continued to devote time to different Committees set up
by the Medical Research Council. Dr. Drury has continued as Chairman of the Committee on
the Drying of Human Milk and as a member of the Industrial Health Research Board and the
Committee on Jaundice. He has also continued to maintain close contact with the Blood Supply
Depots administered by the Council on behalf of tho Ministry of Health. In addition he is a
member of the Colonial Medical Research Committee and of the Colonial Medical Committee of
the Colonial Office.

Dr. Zilva represents the Institute on the Accessory Food Factors’ Committee and is a member
of its Vitamin A and Vitamin D sub-committees. Dr. Chick is still Secretary of the main Com-
mittee ; also of its sub-committee on Opportunities for Nutritional Research in Post-war-Europe,
and Miss Hume remains Secretary of the Vitamin A sub-committee.

Dr. Robertson is a member and Dr. Macfarlane, Secretary, of the Council’s sub-committee on
Anaerobic Wound Infections.

Accommodation for the Blood Filtration Unit of the Medical Research Council, is being
continued at the Institute and in addition accommodation is being provided for the Council’s
Bacterial Chemistry Unit under the direction of Sir Paul Fildes.

The Governing Body, before surveying the scientific work carried out during the year,
oosires again to record its appreciation of the continued co-operation and collaboration of the
Institute with the Medical Research Council.

BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Antibodies. Dr. Schutze and Dr. Morgan have been investigating certain types of serum
antibody which have been described under such names as incomplete, immature or univalent.
Antibody of this kind attaohes itself specifically to its appropriate antigen but cannot proceed to
the agglutination or precipitation of that antigen. Such antibodies have generally been described
as occurring sporadically or as the result of some treatment such as heating and their presence
m all normal and immune sera, human or rabbit, have been demonstrated in all those so far
examined. It is intended to investigate what bearing, if any, these incomplete antibodies have
°n the immunological properties of tho sera, and how far their presence in tho absence of
agglutinating or precipitating antibodies indicates establishment of immunity.

Gas Gangrene, Dr. M. G. Macfarlane, in investigations of the effect of Cl. weclchii
Mpha-toxin (lecithinase), has studied the distribution of lecithin in muscle, by separation
M various fractions and determination of the lipoid constituents. Approximately 50 per
cent, of the total lipin and 80 per cent, of the phospholipin is found in tho insoluble stroma, »<,
the sarcolemma, but the myosin fraction also contains phospholipin hydrolysable by CI. icelchn
I°xin.  The presence of lecithin in tho contractile element is of interest in connection with tho
early loss of eontractility in muscle affected by gas gangrene.
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Hyaluronidase. In investigations of bacterial hyaluronidase Dr. Rogers [Beit Memorial
Research Fellow) has found that enzymic hydrolysis products of purified hyaluronic acid differ
according to the source from which the hyaluronidase has been prepared. This work together
with that of Dr. Hahn in Sweden suggests that each preparation of hyaluronidase may consist of
several enzymes, singly responsible for different stages in the degradation of the hyaluronate
molecule and which together can completely hydrolyse the polysaccharide to monosaccharides.
It is intended to investigate the relation of these various enzymes to the ability of micro-organisms
to attack and invade the animal body and also the chemical and immunological differences
between them.

Nuclear Structures in Bacteria. Dr. Klieneborger-Nobol has undertaken an examination
of the morphological, and particularly the cytological, characters of the group of Myxococci.
These investigations have, so far, brought to light a number of distinct characters in which spore-
forming bacteria, spore-forming Actinomycetes and microcyst-forming Myxococci differ. On the
other hand they have shown that the three mentioned groups have certain characteristics in
common, such as the chromatin distribution in some stages and the formation of “ fusion cell ” at
particular but different stages in their life cycles.

Cardiac Hypertrophy. Dr. Drury, in association with Miss Spooner, has continued his
observations on the cardiac hypertrophy produced by an arterio venous anastomosis.

Pyrogens and other reacting substances in material used for Transfusion.
Miss Spooner has been attempting to find a test which will detect the presence of such substances.
Investigations on the temperature, the liberation of histamine in the lung and on the deaminase
content of the plasma in guinea-pigs after intraperitoneal or intravenous injections of transfusion
fluids known to be pyrogenic or to produce other reactions in man, have not yielded results.
Substances suggested as possible substitutes for plasma for transfusion have been tested for
toxicity and antigenicity.

Muscle Ischaemia. Miss Macfarlane, in collaboration with Miss Spooner, has studied the
chemical changes in ischeemic muscle. It has been found that adenosine triphosphate is not only
dephosphorylated but also deaminated during the period of ischaemia and it is possible that the
degree of oodema, which results on the re-entry of blood to the occluded limb, can be correlated
with the degree of resynthesis of adenosine triphosphate.

Trichomonas Studies. Dr. M. Eobertson in collaboration with Dr. W. E. Kerr (Veterinary
Besearch Department, Ministry of Agriculture, Northern Ireland) has continued the investigation
of the passive transfer of immune body from the mother to her newly born calf by the ingestion of
the colostrum. The sensitisation of the skin of the calf by this means has been demonstrated.

The infection of animals vaccinated parenterally and the attempted re-infection of animals
having had an acute infection is being examined and it has been found that parenterally vaccinated
animals with circulating antibody and positive skin reactions are susceptible to the disease ; the
data as regards re-infection after an acute infection is not, so far, conclusive.

Desensitisation of the skin is also being studied and in addition to the already noted
desensitisation by injection of antigen or by absorption of antigen from a trichomonous pyometra
it has been found there is desensitisation of the skin of sensitised animals upon calving.

Investigation of the serological varieties of T. feetus and a connected study of the non-specific
antibody in normal bovine serum is being undertaken by Dr. Eobertson who is also carrying out
the growth of T. feetus, in mass, for a biochemical study by Dr. Morgan of the nature of this
protozoan antigen.

BIOCHEMICAL STUDIES.

Specific Blood-group Substances. Dr. Morgan and Miss M. E. B. Waddell have extended
their investigations on the isolation of tho human specific blood group substances and have isolated
the specific group O-substance. Chemical examination has revealed that the A and 0 substances
are very similar in chemical properties and, so far, no difference in chemical composition has been
demonstrated. The O-substance is antigenic when given intravenously to rabbits and induces
the formation of quite potent and useful anti-O sera which have been employed in the examination
of A, B and O erythrocytes.



Dr. Morgan has examined in some detail the anti-A rabbit sera induced by means of an
artificial antigen built up from A-substance of human origin and a conjugated protein component
of the bacterial somatic antigen of Bad. Shigae.

In collaboration with Surgeon Captain S. G. Rainsford, R.N., Dr. Morgan has investigated
the use of rabbit immune serum as a blood grouping agent under conditions which were to some
extent peculiar to the Royal Navy and included observations under conditions of special emergency
which followed D-day. They found that the use of mixed rabbit anti-A and anti-B immune sera
of high titre and avidity reduced the errors of blood grouping when donors were selected rapidly
from a group of untyped persons and the mixed serum proved of value in making more reliable,
in an emergency, the selection of blood for immediate transfusion.

Dr. Morgan, Miss Dodd and Miss Boorman, of the South-West London Blood Supply
Depot, have discovered an interesting phenomenon—the enhancement of the action of immune
haem-agglutinins by human serum. The titration end-point for immune agglutinins was
found to be considerably increased when certain compatible human sera wore used in place of
saline as a diluent. When naturally occurring iso-agglutinin was titrated in serum, however,
the titre was found to be the same as that observed using saline as diluent. The differentiation
of natural and immune agglutinin by their behaviour in agglutination tests suggests there is a
qualitative difference between naturally occurring and immune agglutinins.

“ Gramicidin S.” Dr. Synge has continued the study of the structural chemistry of
“Gramicidin S.””  An analysis of the products of partial hydrolysis is in progress and is being
controlled by synthetic work. On the basis of this and collaborative studies of Dr. Crowfoot,
Oxford, Dr. Martin, Leeds, Dr. Sanger, Cambridge and their colleagues, "Gramicidin S” is
tentatively formulated as consisting of the amino-acid sequence -a-Z-valyl-f-ornithyl-Meuoyl-d-
phenylalanyl-Z-prolyl- occurring either once (cyclopentapeptide) or twice (cyclodecapeptide) in a
closed peptide chain. A number of crystalline derivatives of “ Gramicidin S’ have been prepared
for use in Dr. Crowfoot's crystallographic studies.

Bacterial Antigens. Dr. Morgan, assisted by Mr. K. A. Smith has recommenced his
investigations on the nature of the O somatic antigens of some Gram negative bacteria.

Purification and Concentration of antitoxin. Mr. Stack has investigated the nature of
the non-protein nitrogen in preparations of refined and concentrated antitoxin prepared by the
Pepsin process. As much as 10-20 per cent, of the total nitrogen is in this form and its removal
“y methods of absorption is being investigated.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Human Fibrinogen and Thrombin. Dr. Record (Medical Research Council) is studying
the breakdown of fibrinogen under the influence of serum protease, with particular reference to
changes in molecular size. The effect of various factors on the clotting of fibrinogen with

thrombin has been examined with a view to the definition of a standard fibrinogen preparation
for the assay of thrombin.

Tetanus Toxin and Antitoxin. Mr. Cinader is investigating tetanus toxin and antitoxin
Bnd their mutual reaction. A method of concentrating tetanus toxin by alcohol precipitation at
ow temperatures has been devised as a preliminary stage in the purification of the toxin. It has
con demonstrated that one of the spurious indicating points observed in the flocculation reaction
ctween crude tetanus toxin and antitoxin is due to the H-antigen of Cl. tetani and its antibody.

> Reppie is collaborating in this research on its bacterial aspects.

Freeze Drying. Mr. Bradish and Mr. Cinader have made a detailed study of drying

onditions in the centrifuge desiccator. The effect of “ gelling " prior to freezing on the quality
fhe dried product in solutions of fibrinogen and gelatin received some emphasis.

. collaboration with Messrs. J. & E. Hall, Ltd, Mr. Bradish has designed and is supervising

0 erection of a centrifuge freeze drying apparatus with a capacity of 500 units 10 ml. volume.
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Feetal and Maternal Blood. Dr. McCarthy, working in association with Dr. Popjak
of St. Thomas’ Hospital has mada further osmotic pressure measurements and electrophoresis
analyses on normal and lipaemic human and rabbit sera, and with Mr. Moore (Medical Research
Council of Ireland Grantee) has made some preliminary electrophoretic observations on early
foetal and maternal sheep sera.

Studies on the osmotic pressure measurements on foetal haemoglobin havo been continued by
Dr. McCarthy.

Human Plasma and Plasma Products. The Unit for the preparation of plasma and
plasma products administered by the Modical Research Council on behalf of the Ministry of
Health has been in continuous operation during the year.

The tray drier, originally designed for the drying of penicillin has been adapted for drying
fibrin foam and other materials under aseptic conditions. Throughout the year a steady output
of human fibrinogen, fibrin and thrombin has been maintained. @ The residual ether-extracted
plasma proteins havo been issued for transfusion.  Clinical reports indicate these materials have
been found extremely satisfactory in surgical practice.

Dr. M. Mackay (Modical Research Council) and Dr. Kokwick have experiments in progress
designed with a view to extending the ether precipitation method to the separation of immune
globulins for therapeutic use.

The filtration of large pools of human plasma from hundreds of donors has been discontinued
and unfiltered plasma for transfusion is now distributed for drying from pools consisting only of
plasma from ten donors.

Routine biochemical tests have been made by Miss E. Richardson (Medical Research Council)
to investigate the effect of storage under various conditions on liquid and dried plasma. These
have included studies of inorganic phosphate, total non-protein nitrogen, urea and amino-acid
nitrogen.

Miss M. Jones (Medical Research Council) in collaboration with Miss Spooner, is investi-
gating the possibility of delaying the absorption of penicillin by incorporating it in fibrinogen
products.

The Army Authorities have presented to the Institute, on long loan, the human plasma
drying plant used by them during the war. Part of this plant is being erected for the purpose
of drying human plasma for civilian needs.

NUTRITIONAL STUDIES.
Nutritive value of different Food Proteins.

i. Wheat. Dr. Il. Chickand Mr. E. B. Slack have continued their work on the growth-
promoting value for young rats of the proteins in wheat. This work was extended in view of the
changes introduced by H.M. Government by which a progressive reduction took place in the
percentage of wheat grain included in National flour. A set of biological tests, made with flours
(of, respectively 70, 80, 85 and 100% extraction) milled from the same grist, confirmed the results
of previous work in showing a progressive increase in the growth-promoting value for young
rats of the proteins of these flours, The results of analyses at the end of the trials showed that
the proportion of the ingested nitrogen which became finally incorporated in the tissues of the
growing animals was increased from 23 to 27 per cent as the degree of extraction of flour was
raised from 70 to 100%.

ii. Wheat bran. The superiority in nutritive value of the proteins in the whole wheat
flour over those in white flour made a study desirable of those contained in the outer coat of the
grain, more especially in the aleurone layer, which, in the ordinary milling of wheat, is separated
with bran and contains about 16% of the total protein of the grain. Biological tests of diets con-
taining a large proportion of commercial bran, which includes the aleurone layer, are difficult to
carry out and to interpret, owing to the large proportion of indigestible matter present. Attempts
were therefore made to prepare a nitrogenous concentrate from bran, which could be incor-
porated in a diet, but these were unsuccessful. Accordingly, the nutritive value of a diet
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Containing white flour as source of protein was Compared with a similar one in which
one-fifth of this flour was substituted by bran. The result showed an advantage of about 25%
in the utilisation for growth of the nitrogen in the bran-white-flour mixture, although the
oo-eflicient of its digestibility was lowered by the admixture with bran.

iii. Protein Hydrolysates. At the request of the Protein Requirements Committee
of the Medical Research Council, biological tests were mado of the nutritive value of the
nitrogen as contained in hydrolysed casein compared with that of the nitrogen present in the
untreated material. The results showed a determination in the nutritive value of the nitrogen
of the hydrolysates which possessed less than one-third of the value of that of the original
casein. The growth-promoting value of the enzymic hydrolysate was greatly improved by the
addition of a small amount of cystine, suggesting that the deterioration during hydrolysis might
be due, at least partly, to the destruction of sulphur-containing amino-acids.

iv. Milk Substitutes for use as Infant Foods. Biological tests with young newly
weaned rats were made, at the request of the Medical Director of the European Regional Office of
U.N.R.R.A., of the nutritive value of the proteins contained in a series of “ Maltavena”
Emergency Baby Foods, designed to replace milk, in circumstances in which milk may be
Unobtainable or in very inadequate supply. The common ingredient of these preparations was
an extract of malted barley which provided about one-third of the total nitrogen. The
remaining two-thirds were derived from wheat flour and skim milk powder, the total amount of
protein in these foods being arranged to be about equal to that in human milk. The results
showed that the proteins in the foods containing wheat flour and skim milk powder and one
containing wheat flour and dried human serum were much inferior in value to those of the milk in
the standard diet, but those in the food containing soya flour had a value only very slightly
inferior to that of milk proteins. This result is presumably due to the effect of the supplementary
action of the proteins contained in the different foods (malt extract, wheat flour, soya flour)
included. In addition, the preparations containing soya flour contributed a valuable amount of fat
to the diet and an adequate supply of B vitamins. These milk-substitutes baby foods would,
however, need supplementation with Vitamins A and D.

v. Amino-acid composition of the Potato protein “ Tuberin.” Under the guidance
°f Professor Chibnall and his staff, Mr. Slack has made a quantitative analysis of the amino-acid
composition of Tuberin, the protein contained in the raw squeezed juice of potatoes and separated
by heat coagulation at the iso-electric point. Preliminary tests on the nitrogenous compounds
present in the protein-free filtrate after coagulation of the tuberin in potato juice indicated
Presence of cystine and methionine and the amounts are now being investigated ; if present in
significant quantity, this fact would account in part at least, for the supplementary nutritive
action found by Chick and Cutting to oxist between the protoin and non-protein fractions of
potato juice.

Biological estimations of Vitamins. Miss Copping, with the assistance of Miss Pond,
nas carried out biological tests of materials for their riboflavin and vitamin B, content on behalf
of the Vitamin B Sub-committee of the Accessory Food Factors' Committee as part of comparative
studies of biological, microbiological and chemical methods of estimating B vitamins. Tests
~re also made of barley products for a special infant food being prepared for distribution by

In connection with the development of satisfactory methods for the biological estimation of
vitamins, further investigation of the method for estimating vitamin B,, has been made by Miss
°pping. Owing to wartime changes in the liver extracts available for certain of the dietary
supplements required in this test, the method as originally devised became unsatisfactory,
nrough the kindness of Dr. Robinson and Dr. Emery of Glaxo Laboratories new liver extracts
Qre obtained and these are being used in further tests. If a satisfactory method is evolved it will
fP-eatly assist in solving the problem of the relative biological activity of the analogues of vitamin

Vitamin A.  Miss Hume, assisted by Miss Pond, has undertaken chemical investigations
°n vitamin A



NICOTINAMIDE AND RELATED COMPOUNDS.

Nicotinamide supply by the intestinal flora of man. Attempts are now being made
by Dr. Ellinger in collaboration with Dr. Schitze and Dr. Emanuelov (Medical Research Council
grantee) to investigate which species of bacteria are most concerned with the nicotinamide
supply and how variation in diet and administration of drugs affect the composition of the
intestinal flora as well as the urinary elimination of nicotinamide methochloride. For this purpose,
methods of assay worked out first on rats, are now being applied to human volunteers in collabor-
ation with Dr. S. W. Hardwick of West Park Hospital, Epsom.

Formation of nicotinamide from nicotinic acid. Investigations on tissue slices has
shown that the amide was formed from the acid in kidney and brain but not in muscles, heart-
muscles, spleen, pancreas, blood, intestinal mucous membrane or liver. When glutamine was

added in large amounts in a number of experiments, the liver was ablo to form nicotinamide
methochloride from nicotinic acid.

The influence of diet and drugs on the elimination of nicotinamide methochloride
by the rat. The influence of some dietary factors connected with the development or cure of
pellagra, of some drugs which might affect the bacterial flora, and of carbon tetrachloride which
might affect the methylating mechanism in the liver, has been investigated by Dr. Ellinger,
using the rat as experimental animal.

Factors influencing the nicotinamide methochloride test in man. The absorption
of nicotinamide when administered to human beings by various routes has also been studied in
collaboration with Dr. Hardwick. It has been shown that in normal individuals the absorption
is quick and equal from subcutaneous tissue, stomach and rectum. They are, however, individual
cases with delayed absorption or destruction in stomach and rectum. The role of methyl donators

in the methylating mechanism has been studied by administering methionine in addition to test
doses of nicotinamide.

Assay methods of nicotinamide and related compounds. With Mr. Abdel Kader
(Egyptian Government Student) separate estimations of nicotinamide, nicotinic acid, trigonelline
and nicotinuric acid in the same medium, are being undertaken.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Interfering substances in the Roe and Kuether method for the determination of
ascorbic acid. Dr. Zilva in collaboration with Dr. Penney has examined critically Roe and
Kuether’'s method for the estimation of ascorbic acid. They were able to extend the specificity of
the method because of an observation that some non-ascorbic acid reducing substances reacted
more rapidly than the vitamin under certain conditions. They also found that by utilising this
differential behaviour of the reaction and by simultaneously performing an assessment by Lugg’s
method, with corrections suggested by Snow and Zilva, the specificity could be further increased.
In addition such procedure supplied some useful information concerning the chemical nature of
the interfering substances. The existence of reducing substances hitherto unknown is indicated.

Metabolism of vitamin C. Utilising the newer chemical methods and particularly the
knowledge acquired concerning the chemical nature of the reactions, Dr. Zilva in collaboration
with Dr. Penney has resumed his work on the metabolism of vitamin C. The immediate purpose

of this inquiry is to discover objective criteria for the condition immediately preceding the
appearance of scorbutic lesions.

The influence of vitamin C on the metabolism of amino acids. Dr. Zilva in
collaboration with Mr. Painter has been studying the influence of vitamin C on the metabolism of
certain amino acids. Much time has been devoted to the improvement of the methods of

estimation of these amino acids in order to attain the specificity and accuracy required by an
investigation of this nature.
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Miscellaneous researches. Work is in progress on the part played by diketogulonic
acid in the metabolism of the young applo and tbe influence of light on the vitamin 0 content of
maturing tomato on the plant and in storage.

Investigations on practical problems for the Fighting Services have been concluded during
the year.

National Collection of Type Cultures. The Collection continues to be accommodated
at Elstree laboratories. During the year under review there was a substantial increase in the
number of cultures distributed to workers at home and abroad, amounting to over 5,700 compared
with some 4,500 in the previous year. Over 200 strains were lodged by correspondents for
maintenance or investigation.

In conclusion, the Governing Body desires to record its great appreciation of the manner
in which the Director and all his co-workers, of tbe scientific, official and technical staffs, have
worked together during the period under review to ensure the smooth resumption of the normal
activities of the Institute. The transfer from conditions of war to those of peace has involved,
and will still involve, difficulties of supply and of readjustment; but the Governors are confident
that the Institute is well embarked on a career of new and expanding service to science and to
the community.

H. H. DALE,

Chairman of the Governing Body.
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The Lister Institute of Preventive Medicine

LONDON, SW. 1

Balance Sheet
and
Accounts.
December 3lst 1946.

FINANCIAL REPORT.

The Balance Sheet for the year ending December 31st. 1916 shows balances to the credit of
the various funds as follows : Capital Fund £679,404; Contingency Reserve £56,539; Sinking
(Buildings Depreciation) Fund £69,433; Pension Fund £35,783; Jenner Memorial Research
Studentship Fund £10,169 and Bacot Bequest Fund £651.

Investments of the General Fund have been reduced by the sale of £10,000 2]% National War
Bonds 1949/51.

Gross Income for the year amounted to £101,624, compared with £94,102 in 1945. Costing
adjustments on sales under Government contracts accruing during the years 1942/5 amounting
t° £10,070 have been deducted from this sum, leaving the nett income at £91,554.

Expenditure amounted to £100,344 against £73,773 last year, the increases in Salaries
Wages, Gas, Water, Fuel & Electricity, Serum, Vaccine & Vaccine Lymph Expenses,

-Buildings, Alterations, Repairs & Renewals and General Apparatus & New Installations being
Mainly responsible.

The year’'s debit balance of £8,790 shown by the accounts has been transferred to the
Contingency Reserve.

. Stocks of Sera on hand at December 31st have the nominal value of £14,404 and Horses of
»m724. These figures do not appear in the accounts.



BALANCE SHEET

Capital Fund to 31st December 1946 :— £ £
Donations, &c., received to date from the following:—
Dr, Ludwig Mond (1893) . . . . . 2,000
The Berridge Trustees (1893/98) . . . 46,380
The Grocers’ Company (1894) . . . . 10,000
Lord lveagh (1900) .. . . . . . 250,000
Lord Lister's Bequest (1913/23) 18,904
William Henry Clarke Bequest (1923/6) . . . 7,114
Rockefeller Foundation (1935/6) . . . 3,400
The James Henry Stephens Bequest (per Lloyd’s Bank Limited) (1938) 500
Dr. G. A. Davies Bequest (1938) . . .. . 125
Other Donations and Legacies (1891-1934) 20,972
General Fund Income and Expenditure Account :(—
As per Aocount at 31st December, 1944 .. .. .. 320,009
------------- 679,404
Contingency Reserve .—
As per Account at 31st December 1945 . . . 65,329
Less Deficit on Income and Expenditure Account, 1946 .. .. 8,790
------------- 56,539
Sinking Fund to 31st December 1946 .. .. .. .. 69,433
Pension Fund to 31st December 1945 35,653
Add Balance transferred from Pension Fund Income and Expenditure
Acoount, 1946 .. .. .. .. .. .. .. 130
Jenner Memorial Research Studentship Fund\— 77 35,783
As per Acoount at 31st December 1945.. . . . . 9,859
Add Balance transferred from Jenner Memorial Research Studentship
Fund Income and Expenditure Account, 1946 .. .. 310
Bacot Bequest Fund \— . T 10,169
As per Account at 31st December 1945 .. .. .. .. 688
Less Balance transferred from Bacot Bequest Fund Income and Expend-
iture Account, 1946 . . . .. . .. 37
651
Creditors oo Ld L e 17,363
H. H. DALE, Chairman of Governing Body.
JOHN ANDEBSON, Hon. Treasurer.
£869.342

REPORT OF THE AUDITORS

We have audited the above Balance Sheet. We have obtained all the information and explanations we have
ments which have not been agreed and which may be partly irrecoverable. Subject to this remark, in our opinion,
the Institute’s affairs, according to the best of our information and the explanations given to us and as shown by

London, 2nd June, 1947.



31st DECEMBER. 1946

Expenditure on Institute Buildings at Chelsea \— £ £
As per account 31st December 1935, including purchase of freehold site, £6,000 73,548
Ereehold Land, Chelsea at cost (1912) 169
Lease op the “ Studios” Chelsea, as per last account 481
Less Amount written oil for the year 65
----- 416
Queensbehrx Lodge Estate, Elstree—
Freehold land and buildings as per account 31st December 1912 .. 20,456
Furniture, Fittings, Scientific Apparatus and Books:—
At cost less depreciation as per account 31st December 1920 2,472
General Fund Investments (at cost, less amounts written gJ')
£80,000 4 per cant. Consolidated Stock, 1957 or after 74,273
£43,000 3£ per cent. Conversion Stock, 1961, or after 42,918
£32,000 4 percent. Funding Stock, 1960-90 45,662
£64,000 3~ percent. War Stock.. 63,408
£37,000 Local Loans 3 per cent, Stock .. 20,829
£91,000 2J per cent. National War Bonds 90,751
£123,000 3 per cent. Savings Bonds 123,122
£3,000 Port of London 3£ per cent. Registered Stock, 1965-75 .. 2,687
£8,000 New South Wales 4 per cent, inscribed Stock, 1912-62 .. 8,040
£25,000 New Zealand Government 3" per cent. Inscribed Stock, 1962/65 .. 21,989
£26,100 South Australian Government 3 per cent. Con. Stock, 1916 or after 16,800
£2,900 Commonwealth of Australia 3() per cent. Registered Stock, 1950-52 .. 2,724
£25,000 Victorian Government 3 per cent. Con. inscribed Stock, 1929-19 19,800
£4,000 Western Australia Government 4 per cent. Inscribed Stock, 1912-62.. 4,081
£20,000 Southern Railway Preferred Ordinary Stock 13,500
£6,200 London & North Eastern Railway 3 per cent. Debenture Stock 3,961
£5,000 Gt. Cent & Mid. Rly. Joint Com. 31 per cent. Guaranteed Stock 3,623
£353 London & North Eastern Rly. 4 per cent. First Guaranteed Stock .. 500
£8,650 London, Midland & Scottish Railway 4 per cent. Preference Stock .. 7,960
£15,625 London, Midland & Scottish Rly. 4 per cent. Preference Stock, 1923.. 11,300
£18,750 London & North Eastern Rly. 4 per cent. First Preference Stock 13,028
£800 Ontario and Quebec Rly. 5 per cent. Permanent Debenture Stock 984
£3,400 Gas Light & Coke Company Ordinary Stock . 3,638
------------ 595,578
Sinking Fund Investments (at cost) :—
£10,200 4 percent. Funding Stock, 1960-90 9,079
£20,500 3] per cent. Conversion Stock, 1961 or after 18,658
£38,800 3 per cent. Savings Bonds 38,827
Balance uninvested . . . . . . 2,869
------------ 69,433
Pension Fund Investments (at cost):—
£22.000 4 per cent. Funding Stock, 1960-90 .. 17,165
£18,000 3-i per cent. Conversion Stock, 1961 or after 15,173
£3,200 3 per cent. Savings Bonds . . 3,205
Balance uninvested . . 240
------------- 35,783
Jenner Memorial Research Studentship Fund Investments (at cost):—
£2,65!) Southwark & Vauxhall Water Co. 3 per cent. Deb. Stock “ B ” 2,757
£1,596 Southern Railway 5 per cent. Preference Stock.. 2,740
£1,300 Liverpool-Corporation 3 per cent. Stock, 1912, or after .. 1,097
£2,800 4 per cent. Funding Stock, 1960-90 2,705
Balance uninvested 870
------------ 10,169
Bacot Bequest Fund Investment (at cost):—
£600 3] per cent. Conversion Stock, 1961 or after 596
Balance uninvested 55
(The book value of the above Investments is, in the aggregate, less than their
market value at 31st December 1916)
8took of Animals .. . . (No value assigned)
Stock of Antitoxins ok . (No value assigned)
Debtors .. . o - o o 58,210
Cabh:—
At Bankers: . L L - - 2,384
In hand ' .- e - - - - 73
------- 2,457
Nothing lias been charged for depreciation of Furniture, &c. since 1920 as new purchases made
during each year to a greater amount than the estimated depreciation (10°0) have been written off £869 342

To the members.

si”Rlre™ Dflbtors include largo amounts due from a foreign Government and from British Government Depart-
th u®a'anoe Sheet is full and fair and properly drawn up so as to exhibit a true and correot view of the state of

®books of the Institute.
COOPER BROTHERS & CO.,

Chartered Accountants. Auditors.



INCOME AND EXPENDITURE ACCOUNTS

Dividends on General Fund Investments
Dividends on Sinking Fund Investments

Sales of Sera, Vaccines, &c.

Less Costing adjustment on 1942-5 contracts

Rent

Sale of Library Books

Deficit transferred to Contingency Reserve

Dividends on Investments

Dividends on Investments

Dividend on Investment...
Balance transferred to Balance Sheet

Balance of Legacy from John George Mills (1937)...

general
£

22,540
2,272
73,422

10,070
63,352

1,995
1,395

91,554
8,790

¢100,344

Pension

£
1,597

¢1,597

3enner memorial Research
£
310

¢310

Beook

£
21
«7

58

Cancer Research

- - - 671

(671



fop the year ending 31st. December,

EXPENDITURE.

Fud

Rent, Rates, Taxes and Insurance...

Salaries and Wages

Premiums on Federated Superannuation Policies
Stationery, Printing and Postage

Printing of Collected Papers

Office Expenses, Auditors’ Fee, and Donations
Travelling Expenses

Gas, Water, Fuel and Electricity ...

Nutrition and Protozoological Expenses
Bacteriological Expenses...

Biochemical Expenses

Bio-physics Expenses

Serum, Vaccine and Vaccine Lymph Expenses
Animals

Animal House Expenses and Forage

Buildings, Alterations, Repairs and Renewals
General Apparatus and New Installations

Library Expenses

General Stores

Amounts written oil Lease of the “ Studios,” Chelsea and Ultracentrifuges
Sinking Fund (E% per annum on Cost of Buildings plus Dividends on Investments)

Fud

Pensions and Gratuity
Balance transferred to Balance Sheet

Studentship Fund.

Balance transferred to Balance Sheet

Bluest fud

Purchase of Furniture

Account.

P&lance unexpended

1946.

405
2,696

¢100,344

1,467
130

¢1,597

310

¢310

58

.58

4
671

671
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ANNUAL GENERAL MEETING

The Lister Institute of Preventive Medicine,
June 20th. 1%47.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report on the work of the Institute
for the year 1916/7.

GOVERNING BODY.

No change in the personnel of the Governing Body has taken place during the year. The
Council at its last meeting re-elected Professor H. R. Dean, Sir Paul Tildes and Sir Henry
Dale as its representatives on the Governing Body until December 3lIst 1917.

COUNCIL.

At last year's Annual General Meeting, of the three retiring members, Sir John Anderson
and the Earl of Iveagh, representatives of the Members of the Institute, were re-elected and
Professor S. R. K. Glanville was appointed by the Worshipful Company of Grocers as one of its
representatives in succession to Colonel Ralph Key Harvey.

The three members of the Council due to retire this year in accordance with the Articles of
Association, but who are eligible for re-election, are Major L. M. E. Dent, a representative of the
Worshipful Company of Grocers, Professor J. W. Bigger, who represents the University of
Dublin, and the President of the Royal College of Physicians, London.

MEMBERS.

The Governing Body records with regret the deaths during the year of Lord Mildmay of
Flete, who had represented the Royal Agricultural Society on the Council since 1928, Sir Joseph
Barcroft, Sir Almroth Wright and Dr. H. L. Schiitze, formerly a Beit Memorial Research
Eellow, who joined the bacteriological staff of the Institute in 1913 and was elected a member
in 1936. Invitations to become members of the Institute have been accepted by Dr. D. W.
Henderson, Dr. A. B. Rosher and Dr. M. G. Macfarlane.

STAFF.

The Governing Body takes pleasure in recording the election of Dr. Muriel Robertson to the
Fellowship of the Royal Society in recognition of her many valuable contributions to
bacteriology and protozoology.

Dr. Eagles, Dr. Keppie, Mr. Slack and Miss Waddell have resigned their appointments and
have taken up other research posts. Mr. G. F. B. Weitz, has joined the Elstree staff and Miss
8- L. J. Spooner, Mr. D. Aminoff, Mr. K. A. Smith and Mr. B. Cinader appointed to Research
Studentships.

Mr. S. A. White resumed his duties, after four years’ war service, in August.

Mr. H. G. Wellington, Chief Engineer since 1913, and Mr. W. A. Lee, Elstree stableman
since 1909, have retired on pension. The Governing Body records with pleasure its appreciation
of the many years of faithful service they have given to the Institute.

Dr. Drury is a member of the Medical Research Council and the Agricultural Research
Council and is also a member of various committees of these Counoils. In addition, he is a
member of the Colonial Medical Research Committee, and of the Colonial Medical Advisory
Committee of the Colonial Office.



Dr. Chick has continued to act as secretary of the Accessory Food Factors' Committee,
and Miss Hume as secretary of the Vitamin A sub-committee.  Miss Copping is a member of
the Vitamin B sub-committee and also gives half her time to editorial and general work
connected with “ Nutrition Abstracts and Reviews.”

The Medical Research Council’'s Blood Products Research Unit, and also its Bacterial
Chemistry Unit under the direction of Sir Paul Fildes, are still accommodated at the Institute.
In addition accommodation has been provided for the Council's Blood Group Research Unit and
for the Blood Group Reference Laboratory of the Ministry of Health.

The Governing Body, before surveying the scientific work carried out during the year, desires
again to record its appreciation of the continued co-operation and collaboration of the Medical
Research Council with the Institute.

BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Haemophilus Pertussis. Mr. Standfast is undertaking an examination of the character-
istics of H. pertussis, in particular the virulence, colony appearance and capsule formation, to see
if this organism undergoes dissociation due to inherent or environmental factors, and to determine
if any of these factors influence the immunizing potency of vaccines.

Gas Gangrene. Dr. Macfarlane has been investigating, with Dr. Keppie, the quantitative
distribution of antitoxin extractable from the tissues of rabbits, guinea pigs and rats immunised
with Cl. welchii toxoid. It has been found that in all three species the lung has the highest
antitoxin content relative to the serum titre, but there are differences between the species with
regard both to the content in other tissues and the relative proportion of antitoxin in the /?- and
my-globulin fractions of the immune sera.

Hyaluronidase. Dr. Rogers has continued his investigations of the bacterial hyaluronidase.
It has been found that the chemical properties of the hydrolysates produced by hydrolysing
purified potassium hyaluronate with hyaluronidases, differ according to the source from which
the enzyme has been obtained. The simplest explanation appeared to be that hydrolysis was
not brought about by a single enzyme but by a number of enzymes acting in series. To prove
this hypothesis the potency of various samples of hyaluronidase from different sources was
measured by (a) the rate of viscosity reduction and (b) by the rate of liberation of reducing
sugars. The results obtained using these two methods were different and it is concluded
that in the case of streptococcal and staphylococcal hyaluronidase, more than one enzyme is
involved.

During the course of this work a new method has been devised whereby very highly potent
bacterial hyaluronidase can be produced using only very small amounts of hyaluronate.

Nuclear Structures in Bacteria. Dr. Klieneberger-Nobel has examined cultures of
Fusiformis necrophorvs and has obtained an Z~-like culture from two of the strains which
resembles closely the L, organism from Streptobacillus moniliformis. Both these strains are
similar to the Streptobacillus vioniliformis cultures and are either associations of two dissimilar
organisms living in close symbiosis or are modifications of the strains. If the latter case, it must
be assumed that an organism can be derived from the parent cultures which is filterable, forms
small reproductive granules and no longer contains bacteria proper.

Pyrogens and other reacting substances in material used for Transfusion.
Miss Spooner has been continuing her observations upon reacting substances found in transfusion
material, and has been chiefly concentrating on the liberation of histamine and adenosine from
the perfused lung when such substances are intravenously introduced. In addition she has
given help in the testing for toxicity and antigenicity of possible substitutes of plasma for
transfusion.



Dr. M. Mackay and Dr. Mayoock are investigating certain batches of ether-extracted human
plasma, which have been found to cause leucocytosis and have a pronounced irritative
action when injected into the unanaesthetized rabbit.

Plasma Substitutes. Dr. Maycock has been investigating batches of dextran, prepared
by Professor Stacey at Birmingham University, and comparing their antigenic and blood-pressure
restoring properties with those of Swedish dextran, with the object of obtaining material suitable
for clinical trial as a substitute for human plasma in certain types of case.  More recently some
dextran commercially produced in this country has been examined. All the dextrau so far
investigated has been closely comparable to the Swedish material in its restorative effect on the
blood pressure level in the bled anaesthetized animal and the absence of antigenicity.

Muscle Ischzinia. Dr. M. G. Macfarlane, in collaboration with Miss Spooner, continued
a study of the chemical changes in the muscles of guinea pigs and rabbits during and after a
period of ischaemia.  The results suggest that the maintenance of the cycle for the metabolism
of carbohydrate is a crucial factor in maintaining the normal permeability of the muscle fibre
and that the changes leading to clinical shock after the release of a tourniquet may arise from
failure to re-establish this cycle, as indicated by the failure to resynthesise the adenosine-
triphosphate decomposed during ischaemia.

Trichomonas Studies. Work on trichomoniasis in cattle has been continued by Dr.
Robertson in collaboration with Dr. W. R. Kerr (Veterinary Research Department, Ministry of
Agriculture, Northern Ireland).

Re-infection of a group of animals which had had infections of varying severities was
carried out during the past year. The results at present indicate that subclinical infections
convey no immunity against re-infection. Acute infections do seem to afford some degree of
protection against re-infection, but the immunity is not of long duration and broke down upon a
third exposure.

Studies on sensitisation and de-sensitisation have been continued. De-sensitisation of the
skin at parturition has been confirmed and is being further studied.

Facilities were put at the disposal of the Institute by the Microbiological Research
Department, Porton (Ministry of Supply) for working out the bulk production of Trichomonas
feetus.  This problem has now been solved and a method has been evolved by means of which
bulk quantities of the organism can be satisfactorily produced. This material affords a substanoe
for the biochemical study of the antigen by Dr. Morgan and Dr. Feinberg.

Vaccine Lymph. Dr. Lack has been investigating various methods of eliminating
the bacterial flora of vaccine lymph. Various antiseptics and the adsorption of the bacteria
with a variety of adsorbents have been tried, but so far no method of rendering the lymph
bacteriologically sterile without reducing the amount of the virus has been found. During these
investigations it was noted that certain bacteria, particularly staphylococci, enhanced the
proliferation of vaccinia virus in experimental animals. This adjuvant effect appeared to be
proportional to the hyaluronidase produced by the organism. Furthermore, the spread of
bacteria appears to be proportional to the hyaluronidase production when staphylococci and
virus are injected together, but not when the staphylococci are injected alone. The adjuvant
action of hyaluronidase-producing streptococci and the virus appears to be even more striking,
and is being investigated.

Work has also been carried out on the cultivation of vaccinia in the chorio-allantois of
developing chicks and on the agglutination of fowl red cells by egg lymph which is inhibited by
neutralising antibody.

Penicillin. In a study of the conditions governing the formation of penicillinase by
prganisms of the subtilis group, Dr. Duthie has shown that maximum production of this enzyme
18 obtained only when penicillin is added continuously during the growth phase of the bacteria.
Enzyme production depends on adaptation during growth followed by lysis. Similar
experiments in the case of penicillinase-producing staphylococci showed no comparable degree of
adaptation following the addition of penicillin. The possibility of producing an antiserum
against staphylococcal penicillinase is being investigated, since it is likely that this may be of
therapeutic value,

Mr. Standfast has also undertaken work on the possible mechanism of penicillin action with
rOgard to the inhibition of enzyme activity of bacterial suspensions by penicillin.
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BIOCHEMICAL STUDIES.

Specific Blood Group Substances. Dr. Morgan and Mr. Aminotl have shown that the
electrophorebically homogeneous A-substance, which Dr. Morgan and Dr. King isolated from
commercial hog mucin some years ago and showed to possess 0- as well as A-specificity, is in
faot a mixture of two mucoids. All attempts to separate the component A- and O-substances
failed, but a new approach gave the required evidence. Individual pig s stomachs were examined
for A- and O-specific blood group character and it was found that of 32 stomachs examined the
mucoid material obtained from 17 possessed A character with only weak or no O-specificity,
whereas the remaining stomachs showed O character alone and were without A-specificity. ~ It
thus became clear that the A-0 specific character of the original material was due to the mixed
nature of the commercial gastric mucin used The results reveal that the chemical and physical
techniques employed are unable to separate the specific A and O blood group substances from
mixtures in which these mucoids occur together. Dr. Morgan and Mr. Aminoff have examined
further the human A, B and O substances occurring in pseudo-mucinous ovarian cyst fluids.

Dr. Morgan is studying the relationship between the reactivity of erythrocytes of all human
groups to agglutination with anti-O sera and the capacity of individuals to secrete the so-called
O-substance. The secretion of 0 substance by individuals of genotype A,B is of considerable
interest and forms the subject of new investigations on biochemical genetics which Dr, Morgan
is now undertaking.

Dr Morgan and Mr. Stack have prepared and examined culture filtrates from CIl. welchh
(Types A, B, and 0) and have found them to contain enzyme systems which will rapidly destroy
the specific serological characters of the purified A, B and O substances. The enzyme which
attacks the A and B substances is thermolabile and its inactivation enables a preparation of an 0
specific enzyme to be obtained. The chemical changes taking place during the enzymic
destruction of the specific serological characters of the group substances have been investigated
together with the action of the enzymes on erythrocytes and stroma of all genotypes.

Gramicidin and Tyrocidine. In July last Dr. Synge was given leave of absence
to work in the Fysikalisk-Kemiska Institutionen, 1Jpsala, Sweden. He has studied the adsorption
properties of naturally occurring peptides especially gramicidin and tyrocidine. The former
appeal's to be homogeneous when examined in alcoholic solution by the technique of “ front
analysis ” recently developed by Tiselius. Tyrocidine proved not to bo homogeneous. Dr. Synge
has also been engaged on the elaboration of techniques for the separation of peptides containing
aromatic amino-acids from those not containing them and for the differentiation of higher
peptides from lower ones containing the same amino-acids.

Bacterial Antigens. Dr. Morgan and Mr. Smith have isolatod a further quantity of the
0- somatic antigen of Bact. Shigae and are elaborating methods suitable for the step-wise
degradation of this polymolecular complex which was earlier shown to be a macro-molecule
containing phospholipin, polysaccharide and conjugated protein. Special interest is attached to
the conjugated component particularly as to the nature of the unidentified prosthetic group.
Electrophoretically homogeneous polysaccharide has been quantitatively examined for the
component sugars which were previously identified as N-acetyl hexosainine, d-galactose and
1- rhamuose.

In collaboration with Dr. Zakrzewski, Dr. Morgan has continued his work on the “ non-
agglutinating ” antibody and has followed the formation in rabbits of this type of immune-body
after the injection of small quantities of Bact. Shigae and of its purified O-somatic antigen and
specific polysaccharide and conjugated protein components. The sera obtained are being examined
to determine if the presence of "non-agglutinating” immune body is associated with the
establishment of immunity.

Dr. Morgau and Dr. Eeinberg, in collaboration with Dr. Robertson, have elaborated methods
for the isolation of the main antigenic component from Trichonomas fastus and have succeeded in
obtaining an antigenic complex in amount sufficient to allow preliminary chemical studies to be
undertaken and the nature of the immune-body induced in response to its inoculation into rabbits,

to be investigated.



BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Blood Clotting Factors. Dr. Record has continued to study the purification of human
fibrinogen with special reference to the proportion specifically clotted by thrombin, and to the
content of active and unactivated proteolytic enzymes. The molecular kinetic properties of many
preparations have been examined and correlated with the chemical data.

Dr. Paul Owren using as basic materials the standard preparations of the Blood Products
Unit, examined the further purification of prothrombin with a view to obtaining it entirely free
from Factor V.

Tetanus Toxin and Antitoxin. Mr. Ginader, in collaboration with Dr. Keppie, has
continued his studies on the interaction between tetanus toxin and antitoxin. With a view to
obtaining antitoxic sera showing only one end point by flocculation, horses have been immunised
with purified toxin and with toxin-antitoxin floccules. The characteristics of bleedings taken
during the course of immunisation are under examination.

The ratio of the L + values for the mouse and guinea pig wa3 found to bo smaller for the
y-globulin than for the ,8-globulin antitoxin.

Freeze Drying. Mr. Bradish has studied the vacuum sublimation of ice in a tray drier and
has shown that the rate of vapourisation per unit area per unit time, although 2 to 4 times greater
than that obtained in the centrifugal and transfusion bottle driers, is only 1/400th of the ideal,
theoretical maximum. This apparent anomaly is related to the fact that molecular collisions
with the condenser surface are not all effective in condensation, i.e. the condensation coefficient
is less than unity.

The tray and small centrifugal freeze-drying plants have handled a considerable volume of
material for Institute and outside workers. An experimental transfusion bottle head has been
incorporated with the 500 bottle centrifugal freeze-drier mentioned in the last report and both
have been subjected to preliminary trials.

Ultrasonic Generator. Mr. Bradish has constructed an ultrasonic generator in which
X-out quartz discs are excited to vibration at the resonant frequency (500 KC/S-1 MOJ/S) by
the application of high radio-frequency voltages. Preliminary ultrasonic intensity measurements
have been made in terms of the radiation pressure on a spherical obstacle suspended in astanding
Wave system. An investigation of the influence of ultrasonic vibrations on the protein molecule
is being undertaken.

Feetal and Maternal Blood. Dr. McCarthy, in collaboration with Dr. Cuthbertson of the
Rowett Institute, Aberdeen, has carried out electrophoretic analyses of sera and serum fractions
from foetuses and newborn lambs of ewes kept at different levels of nutrition. Osmotic pressure
studies of haemoglobin were continued.

Human Plasma and Plasma Products. The Unit for the preparation of plasma products
administered by the Medical Research Council on behalf of the Ministry of Health has been in
°peration during the year and a steady output of human fibrinogen, fibrin and thrombin has been
rnaintained.

In October last the erection of the Army drying plant, which had been lent to the Institute
by the Army on long loan, was completed and from that date there has been a regular output of
dried plasma for transfusion.

Dr. Mackay and Dr. Kekwick, using the ether precipitation method, have developed a
Procedure for separating the immune globulins from human plasma. The procedure is quite
suitable for large scale production and immune globulin separated by this method is undergoing
~berapeutic trial in association with the Public Health Laboratory Service of the Medical
Research Council. Preliminary results in the prophylaxis of measles indicate that the product
contains the immune globulins for this disease.



NUTRITIONAL STUDIES.

Nutritive Value of Wheat Proteins. Dr. H. Chick and Mr. Slack, as the result of
previous biological tests, found the growth-promoting value for young weanling rats of the mixed
proteins from the whole grain to be about 20% greater than that of those from the endosperm (white
¢lour of 70% extraction of the grain.) In these tests, comparison was made between the effects
of a series of diets, adequate in other respects, but containing equal sub-optimal amounts of nitrogen
derived solely from the different flours studied. In a later series of experiments, an attempt has
been made to lower the proportion of protein in the whole wheat diet until the performance of
the rats should be equal to that of those receiving a white flour diet containing 2 0% nitrogen
(about 12% protein) on dry weight. When the whole wheat flour diet contained 1'5% nitrogen,
the rate of weight increase and the relation between this rate and the amount of nitrogen
ingested was found to be equal on both diets, thus indicating about a 25% advantage for the
proteins of the whole grain.

Mr. Slack continued his studies on the amino-acid composition of the potato protein
tuberin and on the amino compound present in the non-protein nitrogenous substances of the
potato.

Miss Copping and Miss Pond have been investigating the problem of obtaining complete
synthetic diets for rats, suitable for use in estimating the factors of the vitamin B complex
biologically

In connection with researches which Dr. Chick has been carrying out at Cambridge,
estimations have been made of riboflavin in various barley products.

Miss Pond has been assisting Miss Hume in studies on the investigation of the effects of
fat-soluble vitamins on gastric secretion.

NICOTINAMIDE AND RELATED COMPOUNDS.

The fate of nicotinamide methochloride in the rat. Prom earlier experiments it was
known that 15 per cent, of nicotinamide methochloride ingested orally and 60 per cent, after
parenteral injection appeared in the urine of man and rat, the remainder not being accounted for.
Dr. Ellinger has noted its elimination in the rat's bile and its total destruction, even the splitting
up of the pyridinejing by intestinal baoteria.

The effect of M-amino-methyl-benzene-sulphonamide (‘* Ambamide” ) in vitro on
intestinal bacteria. Dr. Ellinger, in collaboration with Mr. Abdel Ivader and Dr. Emanuelowa,
showed that in pure and mixed cultures, growth, acid formation and the production of nicotinamide
by Bad. coli were stimulated by this substance in smaller and inhibited in larger concentrations,
while nicotinamide consuming bacteria such as Proteus and Streptococci were inhibited by it even
in small concentrations.

Nicotinamide supply by the intestinal flora of man. The investigation of the
contribution of intestinal bacteria to the nicotinamide requirements of man was continued by
Dr. Ellinger and Dr. Emanuelowa, with the co-operation of Dr. Gladstone. It was possible to
observe a parallelism between the relative densities of the Gram-negative rod {Bad. coli)
population of the gut and the urinary elimination of nicotinamide methochloride, both of which
were considerably decreased after succinyl sulphathiazolo and increased after ambamide intake.

The effect of tryptophane in vitro on intestinal bacteria. The finding that
tryptophane feeding of rat and man increases the urinary nicotinamide methochloride output has
led to a study of the effects of d-I-tryptophane on pure cultures of intestinal bacteria in vitro by
Dr. Ellinger and Mr. Abdel Kader.

Nicotinamide deficiency after oral administration of penicillin. The observation of
the occurrence of “ black tongue ” in a patient treated with penicillin by oral administration by
Dr. F. M. Shattock of Three Counties Hospital, Arlesey, Beds., gave rise to biochemioal
examination of this case. It could be demonstrated that oral administration of penicillin
to this patient, whose nicotinamide status had been low beforehand, caused an acute nicotinamide
deficiency which ceased after the discontinuation of penicillin or after administration of
nicotinamide but which could be reproduced by renewed oral penioillin administration.
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A comparative study of the utilisation of various nicotinamide derivatives by
mammals, insects and bacteria.  This was carried out by Dr. Ellinger and Mr. Abdel liader in
collaboration with Dr. G. Fraenkel of the Department of Zoology, Royal College of Science.
The investigation showed that mono- and di-alkyl and mono-aryl derivatives of nicotinamide
could be utilised by the rat, but not di-aryl and cyclohexyl derivatives ; a number of bacteria
could utilise mainly nicotinamide and nicotinic acid and the behaviour of the insects was
intermediate between that of mammal and bacteria. It was shown that insects and some
bacteria were able to methylate nicotinamide.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Bacteriological Studies. Sir Paul Fildes has continued his analysis of the stages of
synthesis of tryptophan with a view to devising antibacterial substances operating at particular
stages,

Dr. Gladstone, in collaboration with Dr. Rydon and Mile. A. M. Staub, has
continued investigations into the production of immunising antigen in anthrax cultures, Further
investigations have also been made into the relationship between the production of cellular
antigens of Salm. typhii and the constituents of the culture medium. A method for the
mass production in synthetic media of typhoid organisms having their full complement of
antigens is being worked out.

Dr. Herbert and Miss J. Pinsent have been exploiting M. lysodeikticus as a source of
enzymes liberated from the cell and in particular, have purified bacterial catalase for the first
time.

Dr. Pollock has continued his work on factors governing the development of enzymes.
He has also clarified concepts of the function of some of the constituents of bacteriological
culture media especially in the case of H. pertussis.

Dr. Rydon has been working with Sir Paul Fildes on antibacterial substances in the
tryptophan series and is also studying the biosynthesis of anthranilic acid.

Mr. Smith is engaged on the preliminary stages of the use of isotopes in analysing the
processes of biological synthesis.

Nutritional Studies. Dr. Zilva and Dr. J. R. Penny, in collaboration, endeavoured
to find out whether it was possible to correlate the ascorbic acid content to the tissues of guinea
P'gs with the onset of scurvy. It was found that the variable low values associated with the
pre-scorbutic condition could not be utilised as an objective criterion for this purpose. The
mvestigation reveals several points of theoretical interest.

With Mr. Painter, Dr. Zilva has been investigating the influence of ¢-ascorbic acid
In vivo on the rupturing of the benzene ring in ;-tyrosine.

Work on the part played by diketogulonic acid in the metabolism of the young apple and
“he influence of light on the vitamin G content of the maturing tomato, on the plant and in
storage, as well as exploratory work on several other problems, is in progress.

Blood Group Studies. The work of this Unit, under Dr. Race, has been almost entirely
confined during the year to the Rh blood groups. The main subject of study has been the
allelomorph of D, known as D". It appears that there are several allelomorphs with similar but
Dot identical effects which produce Du blood.

Similarly at least two infrequent allelomorphs at the C-c-Cw locus are emerging.

Blood from 1,000 unrelated persons has been tested with all the available varieties of anti-Rh
sera, with the view to establishing with more accuracy than before, the gene frequencies in
“his country, and to collect material to test Fisher's theory that the rarer gene combinations
have arisen as the result of crossing-over.

Rather small series of blood samples from Oslo, Cairo, Barcelona and Latvia have been
“ested, for ethnological purposes, with the various Rh genotype sera.

National Collection of Type Cultures. The National Collection of Type Cultures,
~hich is still housed at Elstree, lost the services of its original curator when Dr. R. St. Jolin-
Brooks retired in October 1946. His successor, Dr. Cowan, took up his duties in January 1947.

11



During 1946 the collection supplied more than 7,000 cultures to workers at home and abroad
and helped to re-establish culture collections in several of the countries formerly occupied by
German forces. Additions to the collection numbered 131 strains and included a set of
serological types of Streptococcus facalis from Professor A. Grumbach of Zurich.

MINISTRY OF HEALTH.

Blood Group Reference Laboratory. This unit, under the charge of Dr. Mourant, has
been concerned with the supply of standard A, B, O and Rh blood grouping sera. In addition
it lias been preparing to supply the rarer type of sera required for blood grouping work.
It has also been concerned with the investigation of difficult cases, and has co-operated very
closely with the work of the Medical Research Council’s Blood Group Research Unit.

In conclusion, the members of the Governing Body desire to record their great appreciation
of the manner in which the Director and all his co-workers, of the scientific, administrative and
technical staffs, have worked together during the period under review. The results of that work,
as here presented, give them confidence in the continued value and distinction of the Institute’s
service to science and to humanity.

H. H. DALE,

Chairman of the Governing Body.

12



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

AMINOFF, D., MORGAN, W. T. J. and

WATKINS, W. M.

CHICK, H., and SLACK, E. B.

ELLINGER, P.

ELLINGER, P., and
EMMANUELOWA, A.

ELLINGER, P., FRAENKEL, A,
and ABDEL KADER, M. M.

ELLINGER, P., and

HARDWICK, S. W.

ELLINGER, P-, ABDEL KADAR, M.M,,
and EMMANUELOWA, A.

ELLINGER, P., and SHATTOCK, F. M.

HUMPHREY, J. H....

Specific Serological Characters of the Mucoids of Hog

Gastric Mucin. Nature, 158, 1940.

Malted Foods for Babies. Trials with Young Rats.

Lancet, Vol. Il., 1946.

The Fate of Nicotinamide Methochloride in the Rat.

Biochemical Journal, Vol. 41, 1947.

The Fate of Nicotinamide Mkthochloride and the Effect of
Liver Poisons on its Elimination Rate in the Rat.

(1bid).

The Formation of Nicotinamide from Nicotinic Acid bv the

Rat. (Ibid).

E ffect of p-Amino-Methyl-Benzbne-Sulphonamide on Bio-

synthesis of Nicotinamide. Lancet, Vol. Il. 1946.

The Utilisation of Nicotinamide Derivatives and Related
Compounds by Mammals, Insects and Bacteria.

Biochemical Journal, Vol. 41, 1947.

The Nicotinamide Saturation Test. British  Medical

Journal, Vol. 1., 1947.

Intestinal Bacteria and their Production and Consumption
of Nicotinamide as Affected in Vitro by ¢(i-Amino-

Methyl-Benzene-Sulphonamide  (Ambamidk). British

Journal of Experimental Pathology, Vol. XXVIII., 1947.
Black Tongue and Oral Penicillin. British Medical
Journal, Vol. I1., 1946.

Nicotinamide Deficiency after Oral Administration of

Penicitltin. (Ibid).

Studies on Diffusing Factors. 1. The Kinetics of the
Action of Hyaluronidasis from Various Sources upon
Hyaluronic Acid, with a Note upon Anomalies
Encountered in the Estimation of N-Acetyl-Glucosa-

mink. Biochemical Journal, Vol. 40, 1946,



HUMPHREY, J. H....

KLIENEBERGER-NOBEL, E.

b

MACFARLANE,

McCarthy, e.

» :5

M. G., and
SPOONER, S. J. L.

f., and popjak, g.

MORGAN, W. T. J.iiiiiiiiniiiii

MORGAN, W. T. J. and SCHUTZE, H.

PAINTER, H. A. and ZILYA, S. S.

PENNY, J. R. and ZILVA, S. S.

popjak, g. and McCarthy, e. f.

ROGERS, H. J

Studies on Diffusing Factors. 2. Tub Action of
Hyaluronidase preparations from various sources upon

some substrates other than Hyaluronic Acid. (lbid.)

The Life Cycle of Sporing Actinomyces as Revealed by a
Study of their Structure and Septation. Journal of

General Microbiology, Vol. 1, 1947.

Cytological Study of Myxococci. (lbid.)

Chemical Changes in Muscle During and After |lschaemia.
British Journal of Experimental Pathology, Vol. XXVII,
1946.

Osmotic Pressure of Foetal Sheep Haemoglobin. Nature,

Vol. 159, 1947.

E nzymic D ecomposition of A, B and 0 Specific Blood Group

Substances. Nature, Vol. 158, 1946.

Non-Agglutinating Antibody in Human Antisera to Sh. Shiga
and S. Typlii. British Journal of Experimental

Pathology, Vol. XXV 11, 1946.

The Influence of (-Ascorbic Acid on the rupture of the
Benzene ring in high doses of (-Tyrosine consumed

by Guinea-pigs. Biochemical Journal, Vol. 41, 1947.

The Fixation and Retention of Ascorbic Acid by the Guinea

Pig. Biochemical Journal, Vol. 40, 1946.

Osmotic Pressures of Experimental and H uman Lipaemic
Sera. Evaluation of Albumin-Globulin Ratios with

the Aid of Electrophoresis. (lbid).

The Influence of Hydrolysates of Hyaluronate upon

Hyaluronidase Production by Micro-Organisms. (lbid):

An Analysis of the Products Formed During the
Hydrolysis of Hyaluronate by Enzymes and Acids, with
Observations on the Nature of Amino-Sugar Released

from the Polysaccharide. (lbid.)



ROGERS, H. J. and

KNIGHT, B. C. J. G.

SYNGE, R. L. M.

Tue Recognition of Material Present in Horse Muscle

Affecting the Formation of a.Toxin ry a Strain of

Clostridium tvelchii. {lbid.)

. Partition Chromatography. The Analyst, Vo). 71, 1946.

PUBLICATIONS OF MEDICAL RESEARCH COUNCIL UNITS.

GLADSTONE, G. P....

HANBY, W. E. and RYDON, H. N. ...

POLLOCK, M. R.

. Immunity to Anthrax: Protective Antigen Present in
Cei.l-Fi.ee Culture Filtrates. British Journal of

Experimental Pathology. Yo). XXVII, 1916.

The Capsular Substance of Bacillus anthracis. Biochemical
Journal, Vol. 40, 1946.

ee Adaptation of ‘Nitratase” in Washed Suspensions of
Bacteria. British Journal of Experimental Pathology,

Yol. XXV 11, 1946.






The Lister Institute of Preventive Medicine

LONDON, SW. 1

Balance Sheet
and
Accounts.
December 31st 1947.

FINANCIAL REPORT.

The Accounts and Balance Sheet for the year ended 31st December, 1947 are presented
in a form consistent with the requirements of the recent Companies Act. They show balances
to the credit of the various funds as follow : Capital Fund £695,575; Contingency Reserve
£47,030; Specific Funds £108,471 and Bequest Funds £17,601 which figure includes the funds
of the Morna Macleod Scholarship received under the Wills of Mr. W. A. and Mrs. I. S
MacLeod during the year.

General Fund Investments have been increased from £595,578 to £606,343.

Income and Expenditure Accounts show tho nett income for the year as £82,651 compared
with £91,554 in 1946 a reduction mainly accounted for by reduced sales. Expenditure amounted
to £92,160 against £100,344 last year. Increases in Gas, Water, Fuel & Electricity and Serum
Vaccine and Vaccine Lymph Expenses and decreases in the amounts expended on Animals,
Animal House Expenses, Buildings and Alterations and General Apparatus and New
Installations accounting principally for the difference.

The year’s debit balance of £9,509 shown by the aooounts has been transferred to tho
Contingency Reserve as in the previous year.

Stocks of Sera on hand at December 31st have the nominal value of £18,458 and Horses of
£2,356. These values do not appoar in the accounts.



BALANCE SHEET

(1916)
£ Capitai, Fund :— £ £
Donations, &c., received to date from the following :—
2,000 Dr. Ludwig Mond (1893) 2,000
46,380 Berridgo Trustees (1893/98) 46,380
10,000 Worshipful Company of Grocers' (1891) 10,000
250,000 Lord Iveagh (1900) .. 250,000
18,901 Lord Lister's Bequest (1913/23) 18,904
7,111 William Henry Clarke Bequest (1923/6) 7,111
3,1CO Rockefeller Foundation (1935/6) 3,100
500 James Henry Stephens Bequest (per Lloyds Bank Limited) (1938) 500
21,097 Other Donations and Legacies (1891-1938) 21,097
General Fund Income and Expenditure Account :—
As at 31st December, 1944 .. . - 320,009
Add Surplus on Investment Redeemed 16,171
320,009 336,180
679,101 695,575
Contingency Reseeve .—
As at 31st December 1916 56,539
56,539 Less Defioit on Income and Expendlture Account 1947 9,509
47,030
Current Liabilities (—
16,691 Creditors and accrued charges .. .. 15,901
672 Balance of Cancer Research Legacy (1937) . .. . 672
16,576
753,306 759,181
Specific Funds .—
69,433 Sinking Fund for Depreciation of Buildings . . oo 72,171
35,783 Pension Fund .. . .. .. .. 36,300
105,216 108,471
Bequest Funds:—
10,169 Jenner Memorial Studentship Fund e 10,179
Morna Macleod Scholarship Fund \—
Isobel S. Macleod Bequest .. . L e 1,500
William A. Maclood Bequest .. e .. 5,205
Interest on Investments e P, P, 45
Bacot Bequest Fund .. e
10,820 17,601
H. H. DALE, Chairman of Governing Body.
JOHN ANDERSON, Hon. Treasurer.
£869,312 £885,253

REPORT OF THE AUDITORS

We have audited the above Balance Sheet. We have obtained all the iniormation and explanations we have
which may bo partly irrecoverable. Subject to this remark in our opinion such Balance Sheet is full and fair and
the best of our information and the explanations given to us and as shown bythe books of the Institute.

London, 13tk May, 1948.



31st

DECEMBER. 1947

(1946)
£ Fixed Assets :— £ £ £
Freehold Property at cost :
73,717 Land and Buildings, Chelsea 73,717
20,456 Queensberry Lodge Estato, Elstree 20,456
— House, Bushey 2,049
(Note : Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to
Revenue).
00,222
Leasehold Property :(—
The Studio, Chelsea, at cost 2,669
Less Accumulated amounts written off .. 2,318
416 - 351
Furniture, Fittings, Scientific Apparatus and Books:—
2,472 At cost less depreciation to 31st December 1920 .. 2,472
(Note : Additions and replacements since 31st December, - 99,045
97,061 1920 have been charged to Revenue) ..
595,578 General Fund Investments at cost less amounts written oft ;.— 60S 343
(Market Value 13656,633)
Current Assets :—
— Stocks of Sera and Horses—no value assigned —
58,210 Debtors and Payments in advance 38,902
2 457 Cash at Bankers and in hand .. 14,891
--------- 53,793
753,306 759,181
Specific Funds :—
Investments at cost (Market Value £123 968) 107,083
Cash at Bankers .. . 1,388
105,216 108,471
Bequest Funds :—
Jenner Memorial Studentship Fund Investments (—
Investments at cost (Market Value £8,881) 9,299
Cash at Bankers 880
10,169 e 10,179
Morna Macleod Scholarship Fund Investments:—
Investments at cost (Market Value £6,263) 6,703
Cash at Bankors 47
------ 6,750
Bacot Bequest Fund Investments :(—
Investment at cost (Market Valuo £633) 596
Cash at Bankers . . 76
651 e 672
10,820 17,601
£869,342 £885,253

TO THE MEMBERS.

required. Debtors includo an amount of £17,285 due from a foreign Government which has not been agreed and
properly drawn up so as to exhibit a true and correot view of the state of the affairs of the Institute according to

COOPER BROTHERS & CO.,

Chartered Accountants. Auditors.



INCOME AND EXPENDITURE ACCOUNTS

General

(1946)
£ £
39,596 Salaries and Wages 39,834
1,677 Premiums on Federated Superannuation Policies 1,781
2,069 Rent, Rates and Insurance... 1.676
3,042 Gas, Water, Fuel and Electricity ... 3,722
446 Stationery, Printing and Postage ... 556
659 Office Expenses and Donations ... 515
136 Auditors’ Fee... 136
330 Travelling Expenses 360
819 Biochemical Expenses 815
456 Bacteriological and Experimental Pathology Expenses 480
580 Nutrition Expenses 318
637 Bio-physics Expenses 493
10,694 Serum, Vaccine and Vaccine Lymph Expenses 14,247
5,973 Animals 3,549
9,344 Animal House Expenses and Forage 5,880
17,362 Buildings, Alterations, Repairs and Renewals 12,898
2,760 General Apparatus and New Installations 1,336
324 Library Expenses 474
339 General Stores ... 287
Amounts written off :
65 Leasehold Property ... 65
340 Ultracentrifuges -—
2,696 Sinking Fund for Freehold Buildings plus Interest on Investments 2,738
£100,344 £92,160
Pension
£ £
1,467 Pensions and Gratuity (1916) 1,089
130 Balance transferred to Balance Sheet . 517
£1,597 £1,606
Jenner Memorial
£ £
— Stipend of Student 300
310 Transferred to Balance Sheet 10
£310 £310
Mobna Macleod
£
Transferred to Balance Sheet 45
£45
Bacot
£ £
58 Purchase of Furniture
Transferred to Balance Sheet 21

£58 £21



for the year ended 31st December,

Fund.
(1946)
£

22,540
2,272

63,352
1,995
1,395
8,790

=£100,344

Fund.

1,597

£1,597

Interest and Dividends (gross);
General Fund Investments ...

Sinking Fund Investments ...

Sales of Sera, Vaccines, Vaccine Lymph, &c.

Bent ...
Sale of Library Books ...

Deficit transferred to Contingency Reserve

Interest on Investments (gross)

Studentship Fund.

£
310

£310

Interest on Investments (gross)

Scholarship Fund.

Bequest

£
21

37

£58

Interest on Investments (gross)

Fund.

Interest on Investment (gross)
Transferred to Balance Sheet

1947.

£92,160

1,606

£1,606

310

£310

£45

£21
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ANNUAL GENERAL MEETING

OF
The Lister Institute of Preventive Medicine,
June 16th. 1948

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report on the work of the Institute for
the year 1947/8.

GOVERNING BODY.

No change in the personnel of the Governing Body has taken place during the year. The
Council at its last meeting re-elected Professor H. R. Dean, Sir Paul Fildes and Sir Henry
Dale as its representatives on the Governing Body until December 31st, 1948.

COUNCIL.

At last year's Annual General Meeting, the three retiring members of Council, Major
L. M. E. Dent, Professor J. W. Bigger and the President of the Royal College of Physicians,
London, were re-elected and Sir William C. Dampier appointed by the Royal Agricultural
Society in succession to the late Lord Mildmay of Flete.

The three members due to retire this year in accordance with the Articles of Association,
but who are eligible for re-election, are Sir Charles Martin, Lord Horder and Professor M.
Greenwood, each a representative of the Members of the Institute.

MEMBERS.

The Governing Body records with regret the death during the year of Professor J. Mcintosh,
who had been a member since 1931.
No new members have been elected during the period under review.

STAFF.

Dr. Muriel Robertson retired from the service of the Institute on attaining the age limit
in April last. At a meeting held on March 24th last the following resolution was minuted :

“That the Governing Body on the occasion of Dr. Muriel Robertson’s retirement from
her appointment with the Institute desires to offer her its warmest wishes for a long
period of health, happiness and continued activity and also to record its appreciation of
the high value of her work during her 39 years’ connection with the Institute, first as
Assistant to the late Professor E. A. Minchin, University of London Professor of Protozoology
and since 1910, as a member of the Institute’s scientific staff, during which period she has
made many notable contributions to scientific knowledge, the value of which has been
recognised by her election to the Fellowship of the Royal Society.”

The Governing Body note with pleasure that Dr. Robertson is continuing her work in the
Institute in an honorary capacity under a grant from the Agricultural Research Council.
Dr. C. H. Lack resigned in January on taking up an appointment as Pathologist at the
Royal National Orthopaedic Hospital and Dr. L. Il. Collier has been appointed as his successor.
Miss V. R. G. Pond resigned in May and Miss P. J. Crowe has joined the staff of the Nutrition
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Unit in her stead. Miss S. J. L. Spooner, former Research Student, Miss L. Lorenz and Miss
M. P. D. Pile have taken up temporary staff appointments.
Mr. C. E. Groom retired on pension in December after 28 years’ service at Elstree.

The Bacterial Chemistry Unit, under the direction of Sir Paul Fildcs, the Blood Products
Research Unit and the Blood Group Research Unit of the Medical Research Council are still
accommodated at the Institute, as is also the Blood Group Reference Laboratory of the Ministry
of Health.

The Governing Body, before surveying the scientific work carried out during the year, once
again desires to record its appreciation of the continued co-operation and collaboration of the
Medical Research Council with the Institute.

BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Haemophilus Pertussis. Mr. A. F. B. Standfast has continued his work on the character-
istics of H. pertussis, investigating the virulence for mice of freshly isolated strains.

Dr. J. O. Irwin, London School of Hygiene and Tropical Medicine, has carried out a
statistical examination of the results obtained so far on 40 strains, which shows that the difference
in virulence for mice is statistically significant and the arbitrary divisions of high, medium
and low virulence can be made.

A further series of freshly isolated strains is being tested to try and determine if the factors
involved in virulence also influence the immunizing properties of whooping cough vaccines. At
the same time, an investigation of Kendrick’'s mouse test for potency of whooping cough vaccines
is being carried out.

Bacterial Cytology. Dr. Klieneberger-Nobel, working on study leave at the Hygiene-Institut,
Zurich, devised methods which allow the demonstration of capsules, slime envelopes of bacteria
and mucoid substances surrounding and embedding capsulated organisms. It has been shown
that capsules are distinct from the other mucoid materials. On her return, she extended these
investigations and with the co-operation of Dr. F. Kauffman (Copenhagen) has examined a
number of his serological typed strains from the Coli- and Salmonella- groups. She has shown
that all the Coli strains possessing an A-antigen produce a delicate capsule or capsular edging.

Pyrogens and other reacting substances in material used for transfusion. Dr. M.
Mackay and Dr. W. c’A. Maycock completed their investigation of certain batches of ether-
cxtracted plasma which had caused reactions in human beings, and found that they contained
dangerously high concentrations of sodium citrate.

Miss S. J. L. Spooner, using the liberation of histamine in the perfused guinea pig's
lung as an indication of tissue damage, has tested certain materials used for transfusion and
known to give reaction in man, such as human plasma and serum, and casein hydrolysates. None
of the transfusion materials tested liberated histamine from the guinea-pig lung.

Plasma Substitutes. Dr. Maycock has continued his investigations of dextran. All the
experimental batches received have been found to be non-toxic and non-antigenic and no
clinical or histological changes have been observed in animals after large doses. The disap-
pearance of dextran from the blood stream appears to follow approximately the same course
as that reported by the Swedish workers. No effects on the opsonic activity of leucocytes or
resistance to infection nor evidence of renal damage have been observed. A precipitating serum
has been prepared which will detect dextran in low concentrations in human and rabbit serum
and urine, and in various tissue extracts. Arrangements have been made with the Medical
Research Council’s Blood Transfusion Research Unit and Burns Unit for clinical trial of the
material. Miss Spooner has co-operated in some of this work.
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Trichomonas Studies. Work on trichomoniasis in cattle has been continued by Dr. M.
Robertson in collaboration with Dr. W. R. Kerr (Veterinary Research Department, Ministry
of Agriculture, Northern Ireland).

The study of re-infection in cattle revealed the presence of specific Trichomonas antibody
in the uterine secretion of animals which had been infected with Trichomonas foetus and also
in animals which had had Trichomonas antigen instilled into the uterus. This localisation of
antibody is being further studied and attempts are being made to elucidate its source.

The work on desensitisation has been continued and the blood picture in regard to the
leucocyte counts in being correlated with specific desensitisation by absorption of antigen and
with non-specific desensitisation at parturition.

Collaboration with Dr. W. T. J. Morgan and Dr. J. D. Feinberg on this subject is being
continued. A haptene has been produced which has proved to be a useful substance for intra-
dermal injection and is being used for the skin tests of experimental animals.

Vaccine Lymph. Dr. C. H. Lack has completed his investigation of the synergism of certain
gram positive cocci and vaccinia virus. He found that hyaluronidase is one of the principal
factors in the enhancement of mixed virus and coccal infections. His observations explain the
increased yield of vaccine pulp and virus due to the presence of cocci in routine production
of vaccine lymph and may shed some light on the fulminating streptococcal and staphylococcal
infections associated with smallpox. During the course of this investigation fibrinolysis by thirty
strains of staphylococci was studied and it was found that, like steptococci, some staphylococci
bring about lysis of human and rabbit fibrin clots by activating plasma trypsin.

Specific Anti-Sera. Mr. G. F. B. Wcitz has been carrying out experiments relating to the
study of precipitating antisera against the blood of man and animals with the object of identify-
ing blood meals of blood-sucking insects.

Preliminary work has been chiefly concerned with the methods of dosage in rabbits with
the view of obtaining a high degree of specificity. Even under optimum conditions such sera
provided only relatively low specificity. Studies are being followed on the use of various species
of animals as producers of precipitating serum and the value of these in obtaining a higher
degree of specificity.

The absorption of non-specific fractions is also being studied.

Enzymes. Dr. E. S. Duthie and Miss L. L. Lorenz have studied the inhibitory action of
normal and immune sera on pancreatic trypsin and on bacterial proteases, and have shown that
while the normal serum inhibitor is associated with the albumin fraction, the inhibitor against
bacterial proteases in either normal or immune sera is associated with the globulin fraction. The
majority of bacteria produce a non-substrate specific protease which is inhibited by serum and
certain pathogenic bacteria produce, in addition, a specific gelatinasc which is not inhibited.
The latter is closely associated with the collagen splitting enzyme, but is not identical with it.

BIOCHEMICAL STUDIES.

The chemical basis of blood group specificity. Dr. Morgan and Mr. D. Aminoff have
continued their studies on the nature of the human specific blood group substances and have
isolated the group A-substance. Judged by its behaviour in the ultracentrifuge and electro-
phoresis apparatus, by its serological and chemical properties and by the products of acid and
alkaline hydrolysis, the material is homogeneous and is therefore suitable for detailed chemical
examination. A start has already been made on the isolation and identification of the component
sugars, amino sugars and amino-acids.

Dr. Morgan has attempted to clarify the position of the so-called O-substances and determine
the relationship of this substance to the group agglutinogens A and B. As a result of his
investigations it would appear that the material designated as O-substance throughout the
literature is not a product of the O gene but is a primary or basic substance, heterogenetic in
character, which is present in the majority of erythrocytes. It is proposed to call this material
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“H-substance” and, with the assistance of Mr. E. F. Annison, methods are being developed for its
isolation from pseudomucinous ovarian cyst fluids. During the course of this work Dr. Morgan
detected in red-cell extracts a substance with the serological properties of a true O-substance,
a product of the O gene. This substance, hitherto undiscovered, has been considered by many
workers to be absent from the erythrocyte surface owing to the recessive character of the O
gene. The isolation and characterisation of the O-substance is being vigorously pursued.

Mr. M. Stack and Dr. Morgan have continued their attempts to separate the enzymes in
filtrates of Cl. welchii which inactivate the serological characters of the blood group substances.
Although the separation has not yet been accomplished satisfactorily, very potent enzyme
preparations have been prepared and used to destroy the serological properties of stroma,
erythrocyte extracts and purified group substances. The decomposition of certain mucoids on
the erythrocyte surface is closely associated with the wider problem of the mode of entry of
viruses into cells and useful materials and data have been passed on to Dr. Chu, of the London
School of Hygiene and Tropical Medicine, who is studying this aspect of virus infections.

Toxins and Enzymes. Dr. M. Macfarlane has studied the lecithinase present in culture
filtrates of CL cedcmatie.ns Type A and Type B. It has been found, by isolation of the hydrolysis
products, that these enzymes are similar in their biochemical action to Cl. welchii lecithinase, but
that the three enzymes are immunologically distinct from each other. Cl. hcemolyticum toxin
also contains a lecithinase, which is probably the main lethal component and is antigenically
similar to Cl. cedematiens Type B lecithinase.

The establishment of the identity of biochemical action of lecithinases which are immun-
ologically distinct is being exploited by investigating, in the haemolytic system, the mutual effect
of type-specific groups in the bacterial enzyme and species-specific groups in the red-cell on
the actual degree of haemolysis produced by nominally equal amounts of the enzymes. The
striking differences observed in these relatively simple “host-parasite” systems seems pertinent
to the general problem of virulence.

Dr. Macfarlane has also resumed work on the enzymic activity of viruses which was
interrupted in 1939.

Bacterial Antigens. Mr. K. A. Smith and Dr. Morgan are attempting to devise new
methods for the isolation of the O-somatic antigen of Shigella dysenteriai which will yield a
homogeneous antigenic complex suitable for step-wise degradation, for if any significance is to
be attached to the isolation of certain substances in small yield the purity of the antigenic
complex is of prime importance. The identification of the prosthetic group of the conjugated
protein component of the antigenic complex is the immediate task.

Dr. Morgan and Dr. Feinberg have now collected a sufficient quantity of Trichomonas foetus
to enable the preliminary observations concerning the nature of its antigenic complex to be
repeated and extended. The immunological aspects of the work are being developed by
Dr. M. Robertson.

Gramicidin and related peptides. While at Fysikalisk-Kemiska Institutionen,
Uppsala, Dr. Synge, in collaboration with Dr. K. O. Pedersen, carried out some diffusion
measurements on these substances. Since returning, Dr. Synge has continued studies of gramicidin.
New stoichiometric data have been obtained, which in conjunction with new crystallographic
data of Dr. Crowfoot, Oxford, and the above-mentioned diffusion studies, have led to a revised
picture of the over-all composition of the gramicidin molecule. Further studies of partial hydro-
lysates of gramicidin have led to the identification of various peptides. Work begun at Uppsala
on new techniques for separating such peptides is being continued. Special attention has been
paid to optical inversion in this work and an ultra-micro procedure, making use of D-amino
acid oxidase from the kidney has been developed for determining the optical character of amino-
acids.

Dr. A. T. James is studying non-peptide linkages in gramicidin and associated problems
concerning the mode of incorporation of the ethanolamine residues.

The Institute has acquired during the past year a Tisclius-Claosson interferometric apparatus
for adsorption analysis arid general use in chromatographic work.
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BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Blood Clotting Factors. Dr. Paul Owren has obtained more purified preparations of
Factor V from bovine plasma by a method involving precipitation by ether at low temperature
with control of pPl and ionic strength.

Mr. J. W. Lyttleton has examined the purification of human thrombin by ether precipitation,
and has been able to improve the stability and purity of the thrombin by the removal of con-
taminating serum protease. Preliminary studies have also been made on the purification of
bovine fibrinogen by precipitation with ether at low temperature.

Tetanus Toxin and Antitoxin. Mr. Cinader has continued his studies on the interaction
of tetanus toxin and antitoxin in collaboration with Dr. Weitz. Flocculation values have been
distinguished by the aid of absorption tests; L +/L f values, dilution ratios and mouse-guinea pig
ratios have been determined for a series of sera taken during the course of immunisation, for
several hyperimmune antitoxins and for the isolated ft- and y-globulins from the sera. The
y-globulin appears to have a higher L+/Lf ratio, to flocculate faster and to be more avid than
j8-globulin as measured by both animal tests.

Ultrasonic Vibrations and the Protein Molecules. Mr. C. J. B. Bradish has been
examining the effects of ultrasonic vibration on various proteins in aqueous solution, with
particular reference to the dissociation reaction of the hemocyanin of Helix Pomatia. These
experiments have been controlled by measurements with the ultracentrifuge. Some attention has
been paid to the design of a suitable cell for use in irradiation and to the measurement of the
energy density of the ultrasonic radiation.

In collaboration with Dr. M. Robertson and Dr. Fcinbcrg a soluble antigen has been
obtained by the ultrasonic irradiation of saline suspensions of Trichomonas feetus.

Electrophoresis of Sera. In collaboration with Dr. C. H. Gray (King’s College Hospital),
Dr. R. A. Kekwick has examined a group of sera from patients with differing types of jaundice.
It has been established that a small but definite fraction of the bilirubin migrates with the
a-globulin in addition to the bulk of the bilirubin which migrates with the albumin. It was
further demonstrated that the binding of the bilirubin by differing plasma proteins bears no
relationship to the nature of the direct Van den Bergh reaction.

The distribution of human plasma proteins in malnutrition has been determined on a
large group of sera obtained from cases of malnutrition in Germany. This forms a part of an
extensive general survey being carried out by Professor R, A, McCance and Miss E. M. Widdow-
son (Dept, of Experimental Medicine, Cambridge).

Facilities have been extended to Dr. Nicholas Martin (St. George’s Hospital), for the electro-
phoretic examination of pathological human sera.

Foetal and Maternal Blood. In collaboration with Dr. W. Goddcn and Dr. A. Dalgarno
of the Rowett Institute, Dr. E. F. McCarthy has continued his electrophoretic investigations on
sera from pregnant ewes, their foetuses and lambs. Osmotic pressure measurements have been
made on protein fractions obtained from the sera.

Human Plasma and Plasma Products. During the year the Unit administered by the
Medical Research Council on behalf of the Ministry of Health has tested and prepared 20,000
bottles of dried human plasma for issue to hospitals. The production and distribution of
fibrinogen, fibrin foam and thrombin has continued and 2,400 bottles of fibrinogen, 5,000 bottles
of fibrin foam, and 500,000 units of thrombin have been made for clinical use.

Miss B. Balfour has undertaken the bacteriology for the Unit and is investigating the
characteristics of a coljform organism isolated from plasma which grows freely at 3°C. and
will coagulate plasma at room temperature.

Dr. Mackay and Dr. Kekwick have continued their work on the ether fractionation of
plasma proteins. A method for the separation of /?- and y-globulin has been devised and the
bacterial, virus and blood group antibodies in the different fractions have been assayed. A method
for the preparation of an albumin fraction to be used in serological work is also being
investigated.



NUTRITIONAL STUDIES.

Synthetic diets for rats. During 1947 Miss A. M. Copping and Miss V. R. G. Pond have
continued their investigation of complete synthetic diets for rats. It is now clear from the results
that some factor other than the known members of the vitamin B complex is required for normal
growth, but the research on this point has been seriously hampered by lack of supplies of purified
casein.

Biological estimation of Riboflavin. A co-operative experiment was undertaken on
behalf of the Vitamin B Sub-Committee with Dr. Coward of the Pharmaceutical Society and
Dr. Kon of the National Institute for Research in Dairying in order to study the biological
method of estimating riboflavin in cereals. A satisfactory result has been obtained.

In connection with human metabolism studies being made by Professor McCance and his
colleagues of the Medical Research Council Unit at Wuppertal Elberfeld (British Zone, Germany)
samples of breads have been tested biologically for the riboflavin content for comparison with
microbiological estimations made at Wuppertal.

Effect of vitamins on Gastric conditions. Miss E. M. Plume, with the assistance of
Miss H. Plenderson Smith, has continued her studies of vitamin A and vitamin D in relation
to the stomach, in both rats and human beings.

A study is being made of human subjects with peptic ulceration diagnosed radiographically,
or who have pain without ulceration though they may or may not at some previous time have had
proved ulceration. Some preliminary studies were at first made on out-patients at the Royal
Free Hospital with satisfactory results. More recently subjects have been obtained through the
co-operation of the Medical Service of the Post Office. Dr. Roberts, the senior Medical Officer,
has permitted Dr. V. C. Medvei of the Medical Branch of Mount Pleasant to collaborate in
the research. The completeness of the records and the continuity of the service allow the cases
to be followed up indefinitely if desired. The results already obtained confirm the claim of
others that great benefit can be conferred in certain cases. Treatment with vitamin A has had
no consistent effect on the gastric acidity. In this work Miss Hume has had the assistance of
Miss Pond and the staffs of various departments of the Royal Free Hospital.

In cases where vitamin A treatment has been unsuccessful, it is intended to try treatment
with moderate doses of vitamin D.

In the experiments with rats deprived of vitamin A, the difficulty of finding again the
factor which was present in the partly purified casein used in the earlier experiments, and which
prevented proliferation of the gastric epithelium, has not been wholly overcome. The factor
appeared to be present in unpurified casein but is not the same as a factor in certain liver fractions.
These fractions do, however, contain a factor which is necessary for the growth of rats, which
is removed from casein on purification, and which is not present in dried brewer’s yeast. It is
of practical importance that a convenient source of this factor should be found for inclusion in
synthetic diets for experiments of all kinds in which purified casein is used.

The Biosynthesis of nicotinamide by the intestinal bacteria. Dr. P. Ellinger, in
collaboration with Mr. Abdel Kader and Dr. Emanuelowa, studied the influence of a number
of amino acids added to an ammonium lactate medium on the production of nicotinamide by
a number of strains of B.coti in vitro. Of all amino acids examined only ornithine increased
the formation of nicotinamide up to 10 times and arginine and glutamine to a lesser degree.

Tryptophan as precursor of nicotinamide. Dr. Ellinger and Mr. Abdel Kader con-
tinued their investigations on this subject. In rats tryptophan produced a far greater increase
of the nicotinamide methochloride elimin