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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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The Earl of lveagh, C.B.,, C.M.G.
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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.
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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.
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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 elimination after oral than after intraperitoneal administra-
tion. This increase of nicotinamide methochloride elimination by tryotophan was considerably
reduced after application of “sterilising” drugs to the animals. Both facts suggest the participa-
tion of the intestinal flora in the biosynthesis of nicotinamide from tryptophan. Tryptophan
has no effect on the biosynthesis of nicotinamide by pure cultures of B.coli. In mixed cultures
from ceecum contents, however, tryptophan increases the nicotinamide formation in vitro.
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Metabolism of nicotinamide in various mammalian Species. Dr. Ellinger and Mr.
Abdel Kader investigated the metabolism of nicotinamide, nicotinic acid and nikethamide in
man, dog, cat, rat, rabbit and guinea pig. They found that nicotinic acid was aminated by
man, dog, cat and rat and nicotinamide de-aminated by rabbit and guinea pig. All species but
guinea pig methylated the metabolites to nicotinamide methochloride or trigonelline. Rabbit
and guinea pig were found to eliminate a hitherto unknown metabolite in very minute amounts
and from rabbit’s urine a new purplish blue fluorescent pigment was isolated after ingestion of
nikethamide.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Bacteriological Studies. Sir Paul Fildes has been studying the synthesis of tryptophan by
Bad. typhosum as a mutational phenomenon and with Mr. D. Kay is working on typhoid
bacterial viruses.

Dr. G. P. Gladstone has worked out a method for producing cell-free anthrax vaccine of
high potency. He is investigating the importance of methionine and vitamin B in the nutrition
of Bad. typhosum in overoxygenated cultures.

Dr. M. R. Pollock has continued his work on the growth requirement of H. pertussis and
the action of long chain unsaturated fatty acids upon micro-organisms in general. A study of
the mechanism of enzyme adaptation in bacterial cell suspensions, in collaboration with Mr. S. D.
Wainwright, is also proceeding.

Dr. D. Herbert and Miss J. Pinsent are continuing their work on bacterial enzymes and
are studying the effects of iron on the growth and enzymic make-up of bacteria.

Dr. G. A. Howard has isolated the unsaturated fatty acid which is produced by H. pertussis
and causes inhibition of its growth.

Dr. A. M. Staub continues the serological analysis of the anthrax antigen.

Miss B. Boughton is preparing derivatives of anthranilic acid with the object of finding
inhibitors of tryptophan synthesis.

Miss R. M. M. Jordan is investigating the growth requirements of Past, scptica and the
use of cell-free culture filtrates as a protective vaccine.

Mr. G. H. Smith has isolated pure tryptophan from Bad. typhosum and is following the
biosynthesis of tryptophan by isotopically marked compounds.

Nutritional Studies. Dr. S. S. Zilva, in collaboration with Mr. H. A. Painter, has sub-
mitted to a detailed scrutiny the observations made by some American workers that an excess
of /-ascorbic acid is necessary in order to break down fully aromatic amino acids in the body.
They could not obtain any evidence that such an excess is necessary for normal utilisation of
these products of protein degradation but found that an excess of vitamin C is required to break
down fully the aromatic part of these compounds only when they arc consumed in abnormally
high quantities. In the absence of /-ascorbic acid there is then an accumulation of the hydroxy-
phenyl compounds in the ceecum which passes into the blood stream raising the concentration
beyond a level consistent with their normal breakdown. This level can be raised to some extent
when excessive quantities of vitamin C are circulating in the blood. It is assumed that the
accumulation of the hydroxyphenyl compounds in the large intestine is due to a change in the
intestinal flora or in its action on these compounds and is brought about by the absence of
/-ascorbic acid from the diet. Bactericidal agents produce a similar effect.

In connection with the above investigation Dr. Zilva and Mr. Painter made a series of
observations of theoretical interest which led to the conclusion that p-hydroxyphenylpyruvic
ncid undergoes in aqueous solution a certain tautomeric change and that this change proceeds
differently in urine and in animal tissues.

Blood Group Studies. The work of this Unit under Dr. Race has been mainly devoted
to the Rh blood groups. Numerous rare allelomorphs at the D locus have been identified and
two more allelomorphs at the C-c-Cwlocus called cvand Cu have been established.
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Under Dr. Lawler the blood grouping of families with rare inherited diseases progresses.
This is a long term investigation done in the hope of detecting genetic linkage, if it exists,
between the disease genes and one of the blood group genes.

The work of Miss Sanger has resulted in the splitting of the MN blood groups. There are
now six recognisable groups on this system, instead of three.

The Unit works in close collaboration with the Ministry of Health Blood Group Reference
Laboratory.

National Collection of Type Cultures. The year was one of re-organisation and a start
was made to bring the Collection into line with the Medical Research Council’s intention that
its activities should be confined to maintaining cultures of medical and veterinary interest.
Arrangements were made for the transfer of the fungi to the Commonwealth Mycological
Institute and this was completed by the end of the year.

The Collection now consists of about 3,000 strains of bacteria and these arc being checked
for purity. About 200 new strains were added; some were new species, others were to replace
old strains that had become atypical. Over 8,000 cultures were distributed during the year.

A List of Species maintained in the Collection was prepared and will be published during
1948 by H.M. Stationery Office.

MINISTRY OF HEALTH

Blood Group Reference Laboratory. During 1947 this unit examined 8,700 tubes and
3,500 bottles of serum for suitability for blood grouping scrum. 75 litres of grouping serum
were issued.

Full Rh genotyping tests were carried out on 2,230 specimens of blood, and 1,070 specimens
of serum were tested for anti-Rh and other abnormal antibodies. Supplies of anti-Rh and other
special grouping sera were obtained from human donors and from immunised rabbits. One litre
of such sera was distributed.

Investigations were carried out on newly discovered blood group antigens and full blood
group tests performed on groups of natives of a number of foreign countries and especially on
the Basques.

In conjunction with the Blood Products Unit of the Medical Research Council and the
National Institute for Medical Research, the first stages in the preparation of International
Standard anti-A and anti-B grouping sera have been carried out.

In conclusion the Governing Body desires to record its 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.

H. H. DALE,

Chairman of the Governing Body.
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SCIENTIFIC PAPERS PUBLISHED FROM THE
LABORATORIES OF THE INSTITUTE DURING THE YEAR.

CHICK, H.

CHICK, H., CUTTING, M. E. M,,
MARTIN, C. J. and SLACK, E. B.

CONSDEN, R., GORDON, A. H.,
MARTIN, A. J. P, and SYNGE,
R. L. M

DUTHIE, E. S.

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

GRAY, C. Il. and KEKWICK, R. A. ..

KERR, W. R. and ROBERTSON, M....

KLIENEBERGER-NOBEL, E.

Note on Methods of Determining the Nutritive Value

of Proteins. Chemistry and Industry, No. 23, 1947.

Observations on the Digestibility and Nutritive Value
of the Nitrogenous Constituents of W heat Bran.

British Journal of Nutrition, Vol. 1, 1947.

Gramicidin S: The Sequence of the Amino-acid Residues.

Biochemical Journal, Vol. 41, 1947.

The Production of stable potent preparations of
Penicillinase. Journal of General Microbiology, Vol. 2,

1947.

Tryptophane as Precursor of Nicotinamide in Mammals.

Nature, 160, 1947.

The Formation of Nicotinamide by B. Coli. Biochemical

Journal (Proceedings), Vol. 42, 1948.

The Metabolism of Nicotinamide and Related Compounds

in Various Mammalian Species. (lbid).

Bilirubin—Serum Protein Complexes and the van den

Bergh Reaction. Nature, Vol. 161, 1948.

A Study of the Re-exposure to Tr. Fetus of Animals
ALREADY EXPOSED TO THE INFECTION AS VIRGIN H elFKRS,
with some Observations on the Localization of Anti-
body in the Genital Tract. Journal of Comparative

Batholoyy and Therapeutics, Vol. 57, 1947.

Isolation and Maintenance of an L I-like Culture from
Fusiformis necrophorus (Syn. Bad. funduliforme,
Bacteroides funduliformis). Journal of Hygiene, Vol. 45,

1947.



KLIENEBERGER-NOBEL, E.

» « eoe Fek

McCarthy, . F e,

MACFARLANE, M. G...ccciiiiiiiii,

MORGAN, W. T. Juiiiiiiiiinciiniee

» » oo oo

»

MORGAN, W. T. J.
and WATKINS, W. M.

PAINTER, H. A. and ZILVA, S. S.

SYNGE, R. L. M.

SYNGE, R. L. M. and TISELIUS, A.

Morphological Appf.arances of Various Stages in

B. Proteus and Coli. (lbid).

Ciiromatinstrukturen der Baktkeien und ihre biologisciie

B edeutung. Schweiz. Zeitschrift f. Pathologie und

Bakteriologie, Vol. 10, 1947.

Uber Kapsel-und Schlkimbildung bki Bakterien. (lbid).

E lectrophoresis in Medical Research. St. Marys Hospital

Gazette. November, 1947.

The Biochemistry of Bacterial Toxins: |Il. The Enzymic

Specificity of Cl. wclchii Lecithinase. 1. The

ldentification and I mmunological Relations of

L ecithinases present in Cl. oedemaiiens and CI.

sordelli Toxins. Biochemical Journal, Vol. 42, 1948.

Human Specific Blood Group Substances. 1lth. Inter-

national Congress of Pure and Applied Chemistry, 1947.

Mucoids as Components of the Human Erythrocyte

Surface. 6th. International Congress for Experimental
Cytology, 1947.

The Human ABO Blood Group Substances. Experientia,

Vol. I11., 1947.

The Detection of a Product of the Blood Group 0 gene
and the Relationship of the so-called 0 Substance

British Journal of

to the A and B Substances.

Experimental Pathology, Vol. XXI1X., 1948.

The Tautomeric Conversion of -Hydroxyphenylpyruvic
Acid. Biochemical Journal, Vol. 41, 1947.

The Synthesis of some Dipkptides Related to Gramicidin S.
Biochemical Journal, Vol. 42, 1948.

Adsorption Experiments with Gramicidin and Related

Substances : the Heterogeneity of Tyrocidine. Acta

Ghemica Scandinavica, Vol. 1, 1947.



PUBLICATIONS OF MEDICAL RESEARCH COUNCIL UNITS.

FILDES, P. and RYDON, H. N.

HARTMAN, 0, MOURANT, A. E.

and RACE, R. R.

POLLOCK, M. R.

RACE, R. R.

RACE, R. R, SANGER, R.
and LAWLER, S. D.

SANGER, R. and RACE, R. R.

Inhibition of Growth of Bad. Typhosum by Methyl

Derivatives of Indole and Tryptophan. British

Journal of Experimental Pathology, Yol. XXVIII., 1947.

The Rii Genotypes of a Series of Oslo Blood Donors.
Ada Pathologica et Microbiologica Scandinavica,

Voi. 24, 1947.

The Growth of H. Pertussis on Media without Blood.
British Journal of Experimental Pathology, Vol. XXV 11,

1947.

Sub-groups of Rii. Atti del 111° Congresso Nazionale della

Transfusione del Sangue, Milano, 1947.

The Rh Genotypes and Fisher’'s Theory. Blood. Journal

of Hematology, 1948.

Rh Genes Allelomorphic to C. Nature, Vol. 161, 1948.

Subdivisions of the MN Blood Groups in Man. Nature,

Vol. 160, 1947.






The Lister Institute of Preventive Medicine

Balance Sheet
and
Accounts.
December 3l1st 1948.

FINANCIAL REPORT OF THE GOYERNING BODY.

1. The Balance Sheet for the year ended 31st December 1948 shows balances to the credit
of the various funds as follows : Capital Fund £697,199; Specific Funds £111,711; Contingency
Reserve £70,778 and Bequest Funds £17,700.

2. Conversion of the Institute’'s General Fund and Jonner Memorial Studentship Fund
holdings of railway stocks into British Transport 3% Guaranteed Stock 1978/88 showed a book
profit of £1,624 and a loss of £754 respectively. The General Fund holdings had however been
severely written down in the past.

3. Income and Expenditure Accounts show the income for the year as £106,114 compared
with £82,651 in 1947. Expenditure amounted to £82,366 against £92,160 last year. Decreases
in Serum, Vaccine and Vaccine Lymph Expenses, Animal House Expenses and Forage, Buildings
and Alterations and General Apparatus and New Installations with increases in Gas, Water,
Fuel & Eleotricity and Biochemical Expenses accounted for much of the difference.

4. The year's surplus of £23,748 shown by the General Fund Income and Expenditure
account has been transferred to the Contingency Reserve.

5. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £8,020, £4,631 and £1,482 respectively.

6. Messes. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, he re-appointed.
H. H. DALE, Chairman of Governing Body.

JOHN ANDERSON, Hon. Treasurer.

Chelsea Bridge Road,
London, SW. 1L

26th April, 1949,



BALANCE SHEET

(1947)
£ Capital Fund £
Donations, &c., received to date from the following:—
2,000 Dr. Ludwig Mond (1893) 2,000
46,380 Berridge Trustees 11893/98) 46,380
10,000 Worshipful Company of Grocers’ (1894) 10,000
250,000 Lord Iveagh (1900) 250,000
18,904 Lord Lister's Bequest (1913/23) 18.904
7,114 William Henry Clarke Bequest (1923/6) 7,114
3,4C0 Rockefeller Foundation (1935/6) 3,400
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 Accumulated
Surpluses as at 31st December, 1947 .. 336,180
Add Surplus on Investments Converted 1,624
336,180 337,804
695,575 697,199
Specific Funds:—
72,171 Sinking Fund for Freehold Bmldmgs . .. .. 75,015
36,300 Pension Fund .. .. .. . .. 36,696
108,471 111,711
Contingency Reserve :(—
As at 31st December 1947 . 47,030
Add Surplus on General Fund Income and Expendlture Account 1948 23,748
47,030 70,778
851,076 879,688
Current Liabilities —
15,904 Creditors and accrued charges .. . . . 12,224
672 Balance of Cancer Research Legacy (1937) . . . 672
16,576 12,896
867,652 892,584
Bequest Funds:—
10,179 Jenner Memorial Studentship Fund ke .. . 6. 9,476
Morna Macleod Scholarship Fund :—
Isobel S. Macleod Bequest .. P, .. 1,500
William A. Maeleod Bequest .. M 5,966
Interest on Investments .. -. 260
6,750 — 7,726
672 Bacot Bequest Fund . . -- . 498
17,601 17,700
H. H. DALE, Chairman of Governing Body.
JOHN ANDERSON, Hon. Treasurer.
£885,253 £910.284

REPORT OF THE AUDITORS

We have obtained all the information and explanations which to the best of our knowledge and belief were
far as appears from our examination of those books. We have examined the above Balance Sheet and annexed
amount of £8,010 due from a foreign Government which has not been agreed and which may be partly irrecover-
given to us the said accounts (amplified by the information given in paragraph 5 of the Financial Report of the Gov-
Sheet gives a true and fair view of the state of the Institute’s affairs as at 31st December, 1948, and the Income and

London, 29tli April, 1949.



31st

(1947)
£

73,717

20,456
2,049

606,343
72,171
36,300

714,814

38,902
14,891

53,793

867,652

10,179
6,750
672

17,601

£885,253

TO THE

necessary for the purposes of our audit.

DECEMBER, 1948

Fixed Assets .— £
Freehold Property at cost:
Land and Buildings, Chelsea .. . 73,717

Queensberry Lodge Estate, Elstree H H 20,456
House, Bushey . .. e - 2,049

(Note: Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to

Revenue).
L easehold Property —
The Studio, Chelsea, at cost . . . 2,689
Less Accumulated amounts written ofi .. . . 2,383

FURNITURE, FITiiNGS, ScIKSITIFIC APPARATUS AND BOOKS:—
At cost less depreciation to 31st December 1920 ..

(Note: Additions and replacements since 3Ist December,
1920 have been charged to Revenue) ..

Quoted Investments and Uninvested Cash relating
to General and Specific Funds:—

Quoted Investments Uninvested
Cash

at cost less
amounts written off
General Fund 608,562
Sinking Fund for Freehold Buildings .. 74,954 61
Pension Fund . 35,544 1,152
719,060 1,213

(Market Value of Investments on London Stock Exchange £796,540)

Current Assets:—
Debtors and Payments in advance
Cash at Bankers and in hand ..

(Note : See paragraph 5 Governing Body's Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which
have not been brought into the accounts).

Quoted Investments and Uninvested Cash relating
to Bequest Funds ;—

Quoted Investments Uninvested
Cash

) . at cost

Jenner Memorial Studentship Fund .. 8,545 931

Morna Maeleod Scholarship Fund 7,606 120

Bacot Bequest Fund — 498
16,151 1,549

(Market Value of Investments on London Stock Exchange £15,983)

MEMBERS.

COOPER BROTHERS & CO,,
Chartered Accountants,

96,222

608,562
75,015
36,696

720,273

32,809
40,522

9,476
7,726
498

17,700

98,980

73,331

892,584

17,700

£910,284

In our opinion proper books of account have been kept by the Institute so
Income and Expenditure Accounts which are in agreement with the books of account.

Debtors include an
able. Subject to this remark in our opinion and to tbo best of our information and according to the explanations
erning Body) give the information required by the Companies Act, 1948, in the manner so required and the Balance
Expenditure Aocount of the General Fund gives a true and fair view of tho surplus for the year ended on that date.

Auditors.



(1947)

39,834
1,781
1,676
3,722

556
515
136
360
815
480
318
493

14,247
3,549
5,880

12,898
1,336

474
287
65

2,738

£92,160

&b
1,089
517

(61,606

300

10

£310

45

21

£21

INCOME AND EXPENDITURE ACCOUNTS

Salaries and Wages

Premiums on Federated Superannuatlon PoI|C|es
Rent, Rates and Insurance..

Gas, Water, Fuel and Electricity

Stationery, Printing and Postage

Office Expenses and Donations

Auditors’ Fee...

Travelling Expenses

Biochemical Expenses

Bacteriological and Experimental Pathology Expenses
Nutrition Expenses

Biophysics Expenses .

Serum, Vaccine and Vaccme Lymph Expenses
Animals

Animal House Expenses and P'orage

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

Library Expenses

General Stores

Amount written off Leasehold Property

Amount transferred to Sinking Fund for Freehold Buildings (including £2,420

Interest on Investments)
Surplus transferred to Contingency Reserve

Pensions .
Balance added to Fund

Stipend of Student .
Deficit on conversion of Investment
Balance added to Fund (1947)

Balance added to Fund

[ ]
Purchase of Furniture

Balance added to Fund (1947) ...

Jenner

Morna

General

40,241
1,535
1.959
4,341

468
437
136
340
1,740
541
399
597

11,657
3,951
4,569
4,792

685
623
446

65

2,844
23,748

£106,114

Pension

£
1,210
396

(61,606

Memorial

£
250

754

(61,001

Macleod
£
215

(E215

B acot

195

£195



for the year ended 31st December,

Fund.

(1947)
¢

21,981
2,314

53,514
4,842
9,509

¢92,160
Fund.
¢
1,606

¢1.606

Studentship

4
310

¢310

Scholarship

4
45

45

Bequest

4
21

21

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

Sinking Fund Investments ...

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

Deficit transferred to Contingency Reserve (1947)

Interest on Investments (gross)

Fund.

Interest on Investments (gross)

Balance Deducted from Fund...

Fund.

Interest on Investments (gross)

Fund.

Interest on Investment (gross)
Balance deducted from Fund ...

1948.

21,362

2,420
23,782

75,527
6,805

¢106,114

4
1,606

¢1,606

13
300
704

¢61,004

¢215

4
21
174

(6195
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THE GOVERNING BOOT.

Sir HENRY H. DALE, OM., G.B.E., M.D., F.R.C.P., F.R.S., Chairman.

Sir JOHN ANDERSON, P.C.,, G.CB., G.CS.l, G.C.l.E., MA.,, B.Sc.,
LL.D., F.R.S., Hon. Treasurer.

Professor S. P. BEDSON, M.D., B.S.,, F.R.C.P., D.Sc.,, F.R.S.

Professor H. R. DEAN, M.D., F.R.C.P., LL.D.

Dr. A. N. DRURY, C.BE, M.A,, M.D., F.R.S.

Sir PAUL FILDES, O.B.E., M.A.,, MB., B.Ch.,, D Sc.,, F.R.S.

The EARL OF IVEAGH, C.B.,, C.M.G.

THE COUNCIL.

Professor S. P. Bedson, M.D., B.S., F.R.C.P., D.Sc., F.R.S. Royal Society.

Professor F. W. Rogers Bbambell, B.A., D.ScC.................. Royal Irish Academy.
The President of the Royal College of Veterinary

YT o =Y o) 2 TSRO Royal College of Veterinary Surgeons.
Professor H. R. Dean, M.D., F.R.C.P., LL.D. University of Cambridge.
Professor T.J. Mackie,C.B.E., M.D., M.R.C.P., F.R.S.E. University of Edinburgh.
V. Zachary Cope, M.S., FR.C.S..ccoiiiii, British Medical Association.
Professor John A. Ryle, M.D.,, F.R.C.P. ... Members of the Institute.
The President of the Royal College of Surgeons Royal College of Surgeons of England.
Professor R. A. Peters, M.D., F.R.S. .. Members of the Institute.
Professor H. B. Maitland, M.D., M.R.C.S, L.R.C.P. ... Victoria University of Manchester.
Professor Sir Alexander Fleming, M.B., B.8., F.R.C.S,,

F R S s e . Members of the Institute.

Sir Henry Dale, O.M., G.B.E., M.D. F.R.C.P.,, F.R.S.
Professor Sir Howard W. Florey, M.A., Pu.D., M.B,,

B.S., F LR .S e University of Oxford.
Professor G. S. Wilson, M.D., B.S., F.R.C.P. University of London.
Sir William C. Dampier, Sc.D., F.R.S. Royal Agricultural Society.

Sir William Wilson Jameson, K.C.B.,M.D., F.R.C.P.,LL.D. Members of the Institute.
Professor A. V. Hill, C.H., F.R.S.
Professor H. S. Raper, C.B.E.,, D.Sc.,, F.R.S. ..
A. N. Drury, CB.E., MAA, MD.,, F.R.S......ooirrieeeeeeee,
Sir Edward Mellanby, K.C.B.,, M.D.,, F.R.S......................
Harriette Chick, C.B.E., D.SCueiiiiiiiiiiie e,
Sir John Anderson, P.C., G.C.B.,, G.C.S.l., G.C.l.E,,
M.A., B.Sc.,, LL.D., F.IR.S ..

The Earl of lveagh, C.B,, CM.G....c.cvvvviiiiiii. y. f

Professor S. R. K. Glanville, MA,, F.S.AA.......... Worshipful Company of Grocers.
Major L. M. E. Dent, D.S.O. fto i

Professor J. W. Bigger, M.D., Sc.D., F.R.C.P. .. University of Dublin.

The President of the Royal College of Physicians ... Royal College of Physicians, London.
Sir Charles J. Martin, CM.G., M.B,, LL.D., F.R.S. ... Members of the Institute.

Lord Horder, G.C.V.0.,, M.D., B.Sc., FR.C.P....cccceevrvrennn.
Professor M. Greenwood, D.Sc., F.R.C.P., F.R.S.

Sir Charles Haiungton, M.A., Pu.D., F.R.S......................
Sir Paul Fildes, O.B.E., M.A., M.B., B.Ch,, D.Sc,, F.R.S.
Sir Percival Hartley, CB.E.,, D.Sc.,, FR.S......................
J. Henderson Smith, M.B., B.Ch..coiivuiiiiiiiii e
Professor M. J. Stewart, M.B., F.R.C.P., LL.D.
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THE STAFF

DIRECTOR :
*Alan N. Drury, CB.E., MA,, M.D.,, F.R.S.

BACTERIOLOGY, SEROLOGY, and EXPERIMENTAL PATHOLOGY.
Ruth G. Wittlek, M.Sc., Ph.D.

*A. N. Drury, C.B.E.,, MAA,, M.D., F.R.S.
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(Reader in Biochemistry in the University of J. D. Feinbbrg, M.S., Du. V. M. (U.S.A.).
London). Principal Biochemist, Elstree. E. F. Annison, B.Sc. (Medical Research Council
Marjorie G. Macfarlane, D.Sc., Ph.D. Student). .
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(Medical Research Council of Ireland).
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Margaret P. D. Pile, B.Sc.

(Appointed Teacher of the University of London. *Recognised Teacher of the University of London.
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Mabel Rhodes.
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ANNUAL GENERAL MEETING

The Lister Institute of Preventive Medicine,
June 15th. 1949.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report on the work of the Institute for
the year 1948/9.

GOVERNING BODY.

It is announced with great regret that Lord Horder, owing to the increase of other demands
upon his time felt compelled to resign his seat on the Board on which he had served for fourteen
years. At a meeting held on January 19th, 1949, the following resolution of appreciation of his
services was recorded :—

“That the Governing Body learned with regret that the increase of other demands on
his time had obliged Lord Horder to retire from membership of their Body. They recalled
that Lord Horder on the nomination first of the late Lord Moyne and subsequently of the
present Lord Iveagh, had served on the Governing Body for fourteen years, and for longer,
indeed, than any other Governor at the date of his retirement. In accepting Lord Horder’s
resignation with great regret, they desired to record their grateful sense of the constant
interest which he had shown in the affairs of the Institute and of the value to their
deliberations of his wise counsel.”

As successor to Lord Horder, Lord Iveagh has appointed Dr. A. N. Drury as one of his
representatives on the Governing Body.

The Council at its last meeting re-elected Professor H. R. Dean, Sir Paul Fildes and Sir
Henry H. Dale as its representatives on the Governing Body until December 31st, 1949.

In accordance with the provisions contained in Section 185 of the Companies Act, 1948,
the Governing Body will, before the Annual General Meeting, convene an Extraordinary General
Meeting of the members when a resolution will be proposed for the purpose of altering the
Articles of Association by the insertion of a new Article to withdraw the Institute from the scope
of sub-sections i to 6 of Section 185 of the Act, which deal with the appointment of company
directors of 70 years of age or over.

During the year the Institute, being a recognised School of the University of London,
received a statutory visit of inspection from the Principal and appointed Inspectors of the
University. Certain recommendations were made with which the Governing Body wish to conform
and as these will affect the constitution of the Governing Body the members will in due course
be asked to approve alterations to the Institute’s Memorandum of Association for this purpose.

COUNCIL.
At last year's Annual General Meeting, the three retiring members of Council, Sir Charles
Martin, Lord Horder and Professor M. Greenwood were re-elected.
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 Harington, Sir Paul Fildes and Sir Percival
Hartley, each a representative of the Members of the Institute.

MEMBERS.
The Governing Body records with regret the deaths during the year of Dr. G. L. L. Lawson,
Dr. Marjory Stephenson and Dr. C. M. Wenyon.
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STAFF.

The Governing Body take pleasure in recording the election of Dr. W. T. J. Morgan to
the Fellowship of the Royal Society.

Dr. E. S. Duthie resigned on November 30th to take up an appointment as Assistant
Director of Pathology, Southampton General Hospital. Dr. W. d’A. Maycock has been
appointed Superintendent of the Elstree Laboratories and Estate.

Dr. R. L. M. Synge resigned in September on taking up a post at the Rowett Research
Institute, and Dr. E. L. McCarthy, on taking up a Fellowship of the Medical Research Council
of Ireland resigned in September, but has continued to work at the Institute since that date.

Mr. M. Stack left the service of the Institute in September on receiving an appointment at
Guy’s Hospital Medical School.

Dr. C. J. Bradish resigned his Studentship in November and has joined the research staff
of the Foot and Mouth Disease Research Station at Pirbright.

Miss S. J. L. Spooner and Mr. K. A. Smith on the completion of the tenure of their
Studentships joined the research staff of the Chester Beatty Institute attached to the Royal
Cancer Hospital.

Mr. B. Cinader, on the invitation of Professor Pillemer, of the department of Pathology,
Western Reserve University, Cleveland, U.S.A., has taken up a year’s studentship there and
Miss Ruth Wittier from that University has been appointed to a Research Studentship of the
Institute.

The Bacterial Chemistry Unit, under the direction of Sir Paul Fildes until his retirement
in March, 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.

Htemophilus Pertussis. Mr. A. F. B. Standfast has continued his work on the factors
involved in the virulence of H. pertussis for mice and the influence of these factors on the
immunizing properties of whooping cough vaccines. From the results so far obtained it would
appear that the factors involved in high virulence are not the same as those necessary for the
production of high potency vaccines.

The investigation of Kendrick’s mouse test for potency of vaccines has been completed and
the results are being analysed statistically by Dr. J. O. Irwin (London School of Hygiene and
Tropical Medicine).

V. Cholerte. Miss M. P. D. Pile has started an investigation on the part played by
cholera enzymes, such as the mucinase, on the potency of cholera vaccines.

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

The desensitisation studies have shown that temporary desensitisation of the skin of sensitised
animals takes place specifically by further absorption of appropriate doses of antigen and non-
specifically by parturition, upon injection of adrenal cortical hormone (C-Il oxygenated adrenal
cortical hormone) and after injection of sphingomyelin.

The differential white cell counts during these various conditions have been followed and a
correlation between desensitisation and a characteristic leucopenia usually, but not always,
accompanied by a rise in neutrophil cells has been observed. It is concluded that the white cell
picture in all these cases is related to the mobilisation of the pituitary cortical hormone complex

and the desensitisation follows as one of the results.
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The reaction of the white corpuscles of the blood to the injection of antigen during the
course of immunisation is now being studied. An investigation is being carried out into the site
of the non-specific agglutinin and the specific immune body in the different serum fractions
with the co-operation of the department of Biophysics.

Acknowledgment is due to the Agricultural Research Council for a grant to Dr. Robertson
which has enabled this work to be undertaken.

Vaccine Lymph. Dr. D. McClean has investigated the action of “Roccal” (a quarternary
ammonium detergent) on the bacterial contamination of crude vaccine pulp. The use of this
antiseptic was advocated by Ducor and it is employed in some laboratories in America. Dr.
McClean lias found that, when added to vaccine pulp, it acts as a bacteriostatic rather than
a bactericidal agent and it is, of course, ineffective against Ps. pyocyanea. When “Roccal”
is used as a spray on the vaccinated area during incubation it materially reduces the yield of
vaccine pulp. It does not appear to possess any advantages over phenol in the rapid purification
of vaccine lymph.

Dr. L. H. Collier has been investigating methods of preserving vaccinia virus without the
use of refrigeration. Preliminary experiments showed that desiccation of crude vaccine pulp
according to the method of Otten, with subsequent storage in vacuo at temperatures of 0°-4°C.,
22°C. and 37°C. did not result in a stable product. Material prepared in this way showed a
complete loss of potency when held at 22°C. and 37°C. for eight weeks, and considerable
diminution in potency when kept at 0° - 4°C. for this period. Work is now complete on the
production of highly purified elementary body suspensions for use in subsequent experiments of
this type, in which the virus will be dried from the frozen state.

With the object of producing a sterile vaccine capable of immunizing against smallpox
when injected intracutaneously, Dr. McClean has adapted a strain of vaccinia to grow readily
in the dermis. Dr. Collier is investigating the behaviour of this strain when propagated in eggs.

Experiments on the action of certain detergents on vaccinia virus have been commenced.

Bacterial Cytology. Dr. Klieneberger-Nobel has carried out an investigation on the
origin of the L-forms in bacterial cultures with some of the newer cytological methods. As a
result of these observations she has abandoned the symbiosis theory and has formed the new
conception that bacteria exist in an A-stage (bacterial stage) and an L-stage (pleomorphic,
amorphous stage).

Plasma Substitutes. Dr. W. d’A. Maycock and Miss S. J. L. Spooner have continued
work on dextran, the main concern being the study of the distribution of injected dextran in the
tissues, using for its detection an antiserum to Leuconostoc Mcsenteroides, with which degraded
dextran apparently reacts as a haptene. Dextran, as prepared for infusion, has been detected
in all tissues examined up to eight weeks following injection into rabbits in doses of 9 gms./Kilo.
After 16 weeks it was still detectable in the brain, bone marrow and skin, but not in other
tissues.

Experiments designed to study the urinary excretion of various batches of refined dextran,
prepared by acetone fractionation, have been performed in conjunction with Dr. C. Ricketts
(Medical Research Council Burns Unit).

In November Dr. Maycock visited America and Canada on behalf of the Medical Research
Council to investigate the use of ultra-violet light for the sterilization of plasma.

Slow constrictor substance in human plasma. Dr. A. N. Drury, Dr. M. E. Mackay
and Miss Spooner have been investigating the substance which is present in human plasma or
serum which gives rise to a slow constriction of the guinea pig's gut. When the serum is
fractionated with ether, the substance is found almost exclusively in the fraction containing the
fi globulins. Experiments are now in progress with a view to obtaining the substance in a
pure form.

Specific Antisera. Mr. G. F. B. Weitz has been continuing his experiments relating to
the study of precipitating antisera against the blood of man and animals with the object of
identifying blood meals of blood-sucking insects. Using the sera he has prepared he has been
identifying the blood meals of mosquitoes which have been received from abroad dried on
blotting paper. Further work has been carried out on the best means of obtaining sera with a
high degree of specificity.
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Staphylococcal coagulase. Dr. E. S. Duthie and Miss L. Lorenz have been engaged
in the production and investigation of the properties of staphylococcal coagulase. Conditions
under which variations in the yield of coagulase occur have been investigated, and it has been
found that good yields are obtained when the culture is grown in the casamino acid medium
described by Rogers.

The filterability, heat stability and resistance to varying hydrogen-ion concentrations of
coagulase have been established.

Coagulase anti-bodies can be evoked in rabbits by injections of coagulase, which can be
concentrated by suitable methods, but the results are very variable.

BIOCHEMICAL STUDIES.

The Blood Group Substances. Dr. W. T. J. Morgan and Mr. D. Aminoff have studied
the action of the periodate ion on an essentially homogeneous preparation of the human blood
group A-substance. There is a rapid loss of the serological activities and examination of the
oxidised material shows that of the component molecules potentially susceptible to oxidation
only fucose, galactose and part of the chondrosamine are oxidised. Formaldehyde and formic
acid but not acetaldehyde or ammonia are produced during oxidation. The amount of the
former substances produced can be used to estimate the chain length of the polysaccharide unit.
These substances are produced in approximately equimolecular quantities and agree with a
molecular weight of 1800 for the unit. Mild acid hydrolysis of the A-substance readily eliminates
the fucose and other evidence suggests that this sugar is a non-reducing end-group with a pyranose
ring structure. The two naturally occurring hexosamines, glucosamine and chondrosamine,
have been identified as components of the A-substance and their discovery represents the first
recognition of the two amino-sugars occurring together in one substance.

In collaboration with Dr. R. Grubb (Sweden), Dr. Morgan has examined the reactivity
of human erythrocytes and secretions with an anti-serum specific for a new human blood group
character known as “Lewis” and it has been observed that the so-called “Lewis positive”
character of a blood is intimately correlated with the secretor-nonsecretor status within the ABO
classification, “Lewis positive” adult persons being nonsecretors. These studies have also
revealed the presence of an additional soluble mucoid material the serological properties of
which indicate that it is a product of a gene allelomorphic with the “Lewis” gene. Dr. Morgan
and Mr. E. F. Annison have elaborated methods for the isolation of mucoid materials associated
with these new blood group characters and it has been found that in many respects the specific
substances arc similar to the group A-substance. Their frequent occurrence in a water-soluble
form in human tissue fluids and secretions has been largely responsible for the rapid progress
that has been made towards their isolation and identification.

Dr. J. F. McCrea is studying the power of the various blood group mucoids, and similar
materials obtained from human erythrocytes, to inhibit the agglutinating action of heated Lee
influenza virus. It is hoped as a result of these investigations to determine the nature of the
component of the red-cell surface which is responsible for the fixation of virus.

Toxins and Enzymes. Dr. M. G. Macfarlane has continued studies on the haemolysis
of erythrocytes from different species of animals by CI. welchii and Cl. heemolyticum toxins.
These toxins are known to be “hot-cold” lysins, so that the primary enzymic effect of the
heemolysin must be differentiated from the secondary lysis which occurs if the physical con-
ditions of the system are changed, e.g., by cooling or dilution. The enzymic effect has now been
correlated with the decomposition of the phospho-lipin of the cells, indicating that the primary
action is that of the lecithinases of the toxins, which potentiate the secondary lysis. The effect
of variation in the concentrations of enzyme and cells is being studied.

Dr. Macfarlane has also examined, in collaboration with Dr. E. W. Hurst (Imperial
Chemical Industries), the enzymic activity of concentrated suspensions of different kinds of
virus, obtained from infected allantoic fluid. Although results which were positive by com-
parison with normal fluid were obtained, they are inconclusive as it was not possible to rule out
the presence of enzymes liberated from the host cells by the action of the virus.

Bacterial Antigens. Mr. K. A. Smith and Dr. Morgan have continued their efforts to
obtain an homogeneous preparation of the O somatic antigen of Shigella shigee. The material

ultimately obtained was free from nucleic acid and lipoid and it seems that neither of these
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materials is essential for the manifestation of antigenicity. The simplest antigenically active
material so far obtained consists of a complex of polysaccharide and a protein moiety. A more
detailed examination of the physical chemical and immunological properties of the material is
being undertaken.

Dr. J. D. Feinberg and Dr. Morgan have examined further the main serologically specific
components of two different group specific forms of Trichomonas feetus. Non-antigenic carbo-
hydrate materials which possess strong Trichomonas fecetus specificity have been obtained and
their general properties recorded. These materials have been used by Dr. M. Robertson for
skin-tests in experimental animals.

Gramicidin. Dr. A. T. James has investigated the nature of the linkages in gramicidin
D most susceptible to acid hydrolysis and has isolated from the partial hydrolysis products short
chain peptides containing ethanolamine, glycine, alanine and valine. The méthylation of
gramicidin to give the methyl ester reveals the presence of two hydroxyl groups in the molecule.
Examination by means of two dimensional chromatograms and counter-current distribution of
the acid hydrolysis of the methylated gramicidin shows the presence of six residues in normal
gramicidin and ten in the products obtained from gramicidin D. Attempts are now being made
to identify the break-down products of this latter material.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Examination of Sera. At the request of the Medical Research Council’s Pneumokoniosis
Research Unit, Dr. R. A. Kekwick has examined electrophoretically a group of sera from cases
of pneumokoniosis. The experiments were in the nature of a control, but some of the sera
showed substantial increases in tbe proportion of gamma globulin.

An investigation was carried out on normal human plasma which had been irradiated with
ultra-violet light, with a view to the inactivation of the factor giving rise to post transfusion
jaundice. Control and irradiated plasma, supplied by the Connaught Laboratories, Toronto,
Canada, were found to be indistinguishable on electrophoretic and ultracentrifugal examination.
Dr. E. F. McCarthy was able to find no deviation in osmotic behaviour between the control
and irradiated samples.

Dr. Kekwick and Dr. McCarthy showed that bovine plasma despeciated by a treatment
involving heating with formaldehyde was grossly altered in its electrophoretic and ultracentri-
fugal behaviour, and exhibited only 10% of the normal osmotic pressure.

Dr. Nicholas Martin (St. George's Hospital), has continued to use the facilities of the
laboratory for the examination of pathological sera, particularly in relation to liver failure.

Dr. McCarthy and Dr. Kekwick were able to show that the fluid of the rabbit blastocyst,
seven to eight days after fertilisation had occurred, was very similar in electrophoretic and
ultracentrifugal behaviour to normal rabbit plasma. The investigation was made at the
request of Professor Rogers Brambell (University College of N. Wales), who supplied the
material, and the implications of the findings are discussed in a paper by him.

Dr. McCarthy and Dr. E. I. McDougall (Rowett Research Institute, Aberdeen), have
investigated the effect of delayed colostrum feeding on lamb serum proteins, the immune
globulin content of colostrum and the presence of protein in tbc lamb’s urine. Lambs from
ewes immunised during the latter part of pregnancy with B. typhosus H antigen were either
allowed to suck at birth or were bottle-fed for varying periods and then fostered on to recently
lambed ewes. Colostrum showed a rapid decrease in immune globulin during the first 2-3 days
after lambing. Sera of sucking lambs showed a sudden increase in globulin, mainly y globulin
and in agglutinin. Immune globulin could be absorbed up to 29 hours after birth. After 48
hours, however, this is no longer possible. The urine of sucking lambs also showed a marked
proteinuria during the first day or two after birth. The protein present included globulin and
had an appreciable agglutinin titre.

Blood Clotting Studies. Mr. J. W. Lyttleton has continued the study of blood clotting
factors. Investigations have been carried out on the nature of antithrombin occurring in normal
human plasma. Electrophoretic separation of plasma components, together with fractional
precipitation by various agents, indicates that the activity is associated with the alpha-globulin
fraction. The role of heparin as an antithrombic agent is also being studied, and a possible
connection between the antithrombic and proteolytic systems of plasma is being investigated.



Ultrasonic Vibrations and the Protein Molecule. Dr. C. J. B. Bradish continued his
work on the effects of ultrasonic vibrations. Ultrasonic irradiation at frequencies of 500-1000
KC/S at 1-6 watts/ml. solution, in the presence of an air interface, produces no significant
change in the sedimentation behaviour of egg albumin, human serum proteins and human
carboxyhsemoglobin.  The electrophoretic behaviour of human serum proteins is similarly
unaffected. A slight coagulation of all proteins occurs during irradiation, without the properties
of the protein remaining in solution being altered.

Experiments with Helix pomatia haemocyanin and its dissociation products have failed to
confirm a splitting mechanism suggested by S. Brohult, the end product found being extremely
polydisperse.

Studies with viable organisms, especially Trichomonas foetus indicate a much greater sus-
ceptibility to ultrasonic irradiation, attributable to the fractional forces arising when the biological
unit is too large (15 ji) to follow the motion of the medium. Units smaller than 0.5 /x follow
the motion of the medium completely, and any modification in properties in them occurs as
a result of the numerous sequelae of cavitation.

Human Plasma and Plasma Products. During the year the Blood Products Research
Unit continued the preparation of dried human plasma and plasma fractions for clinical use.
Approximately 20,000 bottles of plasma, 3,000 bottles of fibrin foam, 3,750 ampoules of
thrombin and 750 ampoules of fibrinogen have been issued. In addition 2,500 ampoules of
gamma globulin have been sent to the Public Health Laboratory for clinical trial in cases of
measles. Plasma fractionation products may now be dried in ampoules which allow glass sealing
after they are nitrogen packed, and should prevent the deterioration of the proteins by moisture.
Miss N. M. E. Haysom has carried out the bacteriological tests on plasma and plasma products
and the subsequent classification of contaminating organisms.

Miss M. Nance joined the Unit in November, and has been in control of the biochemical
tests on the plasma fractionation.

Dr. E. A. McCulloch is investigating the incomplete type of Rh antibody, and the isolation
of the blood protein necessary to activate this antibody.

Dr. Kekwick and Dr. Mackay have adapted the ether fractionation to plasma, and clinical
trials of the gamma globulin so prepared indicate that the intramuscular injection of 250 mg.
will suppress measles in small children.

Work is in progress on the isolation of other plasma proteins.

NUTRITIONAL STUDIES.

Normal and synthetic diet for rats. Miss A. M. Copping assisted by Miss P. J. Crowe
has been studying growth of rats on normal and synthetic diets with a view to defining the
adequacy of diets in use for the rat colony and for experimental work on the vitamin B complex.

An effort has been made to obtain a growth curve for the normal stock rats and to calculate
the growth constant for the Lister strain of black and white rats according to Zucker’s formula
which permits the plotting of growth as a straight line based on the equation :

log W= —~ +log A

where W is the weight at time t, A the weight approached asymptotically in the adult animal,
log A the intercept of the straight line and k the slope of the line which characterises growth.
The value for k is obtained from the equation :

, log W3—og W,
.
b b

The k for the Lister stock calculated from the small sample we were able to study appears to
be rather greater than that found by Zucker for normal rats. For animals on synthetic diets
the values for k are irregular. No significant differences in growth have been found with different
sources of casein when liver extract was given or when the vitamin supplement was entirely
synthetic.
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Effect of Vitamins on Gastric Conditions. Miss E. M. Hume has continued her
studies of vitamin A in relation to the stomach of human beings and of rats. In the human
studies she has been assisted firstly by Miss V. R. G. Pond and later by Miss Crowe and in the
rat studies by Miss H. H. Smith,

In human beings, the cases of peptic ulceration or of gastric pain without ulceration,
treated with vitamin A as out-patients at the Royal Free Hospital, have been further followed
up. Healing of the ulcer has been demonstrated radiographically in some cases. Continuous
treatment for from 6 to 10 weeks seemed the most satisfactory. Prolongation of continuous
treatment for long periods caused relapse in a few cases. After an interval of from 6 to 12
months without treatment, pain might return, and another course of 6 weeks treatment was
then necessary.

The cases studied at the Medical Branch of the Post Office at Mount Pleasant in collabora-
tion with Dr. V. C. Medvei have also been followed up. In all, a good series of about 40
patients was obtained, and the results confirmed those obtained at the Royal Free Hospital. It
was planned to extend this series of observations and to maintain a control group simultaneously
with a treated group. Dummy capsules were obtained for this purpose but, with the coming
of the National Health Service, the clinic at Mount Pleasant was closed, and it has not been
possible so far to do more than follow up the cases already treated.

In rats, the search for the factor which prevents proliferation of the gastric epithelium when
the animals are deprived of vitamin A has been continued. Efforts to find the factor in casein
prepared in various ways have proved unsuccessful, and recourse has been had to flour diets
which were used some years ago in Cambridge, and with which proliferation did not take place
when the diet was deficient in vitamin A. Flour of 85 per cent, extraction has been used, one
sample bleached with agene and the other unbleached. In a preliminary experiment with 18
rats, epithelial proliferation was not quite absent but was very much less than with any of the
diets tried since the original observations were made in Cambridge. The lesions which did
occur did not differ greatly whether the flour was bleached or unbleached, and the rats receiving
unbleached flour did not survive any longer than those receiving bleached flour.

Biosynthesis of nicotinamide by intestinal bacteria. Dr. P. Ellinger with Dr.
Emmanuelowa have improved methods for the quantitative estimation of a number of intestinal
bacteria contained in feeces and ceecum content of rats. By means of these methods the effect
of changes of diet and of some drugs on the constitution of the intestinal flora has been investi-
gated and related to the urinary output of nicotinamide metabolites.

Effect of tryptophan on the nicotinamide formation in rats and bacteria. To
study the chemical mechanism of a potential direct conversion of tryptophan into nicotinamide
Dr. Ellinger and Dr. Abdel Kader have examined the effect of various methyl substituted
tryptophans on growth and nicotinamide synthesis by Bad. coli and mixed cultures from the
rat's ceecum content. All tryptophans substituted in the indole nucleus inhibit nicotinamide
synthesis in doses not affecting growth. The enzyme systems of Bad. coli responsible for the
synthesis of nicotinamide can be purified to some extent and freed from cell debris. Nicotinamide
is synthesised by this enzyme only if sources of nitrogen other than tryptophan are available.
This, as well as some other results, can best be explained by a kind of catalytic effect of trypto-
phan on the synthesis.

Metabolism of nicotinamide and related compounds as affected by diet. Dr.
Ellinger and Dr. Abdel Kader have found that on a cabbage diet, rabbits and other than
omnivorous animals, deaminate nicotinamide to nicotinic acid and methylate the latter to
trigonelline. When cabbage is replaced by oats no marked change occurs. When, however, the
animals arc fed on a meat bread diet the methylating mechanism is entirely, and the deamina-
ting mechanism partly, suppressed, but the aminating capacity of the omnivorous species is
not acquired. Return to a cabbage diet brings the metabolism back to its original condition
after some weeks.

Heredity of the nicotinamide methylating mechanism in rats. Dr. Ellinger has found
that in two strains of rats used by him in metabolism experiments, the daily nicotinamide
methochloride output and the response to injected nicotinamide show considerable quantitative
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differences. Both are low in an albino and high in a black and white strain, when the animals
are kept under identical conditions of diet and housing. This is caused by differences in the
methylating mechanism of the liver. By cross breeding the two strains it is found that the
differences in output are caused by hereditary factors.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Bacteriological Studies. The Medical Research Council's Unit for Bacterial Chemistry,
directed by Sir Paul Fildes, has continued work covering a wide field in the study of bacterial
growth and metabolism.

Subjects for research during the past year have been the purification and crystallization of
bacterial enzymes by Dr. D. Herbert; the “training” and mutation of typhoid bacilli to synthesise
tryptophan from ammonia by Sir Paul Fildes and the use of isotypes to follow the mechanism
of this synthesis by Dr. G. H. Smith; co-factors for growth of bacteriophage in coliform
organisms by Mr. D. Kay, adaptive enzyme formation by Dr. M. R. Pollock and Mr. S. D.
Wainwright, effects of trace metals on production of enzymes by Miss J. Pinsent, the isolation,
purification and synthesis of long-chain fatty acids by Dr. G. A. Howard and their role as
inhibitors or stimulators of bacterial growth by Dr. Pollock and Miss B. W. Boughton.

Dr. A. J. P. Martin has been temporarily attached to the Unit and has begun work in
collaboration with Dr. Howard on a chromatographic method for the separation and purification
of the higher fatty acids.

Nutritional Studies. Dr. S. S. Zilva and Dr. H. A. Painter have continued their investi-
gation on the effect of /-ascorbic acid and of bacteriostatic agents on the degradation of high
doses of /-tyrosine by guinea-pigs. They found that although in the absence of /-ascorbic acid
from the diet or on the administration of bacteriostatic agents to the animals there was an
accumulation of hydroxyphenyl compounds in the large intestine in both cases, the destruction of
these compounds in the body proceeded along different routes. In the former case these sub-
stances mostly entered the blood stream and were imperfectly degraded in the system, as the
/-ascorbic acid content of the tissues was below a certain level, the intermediate products of
degradation being excreted by the kidney : in the latter case the accumulated hydroxyphenyl
compounds did not enter the blood stream in large quantities but were mainly degraded during
their passage along the lower reaches of the gut, the remainder being excreted in the faeces.

An investigation extending over a period of seven years lias been carried out by Dr. Zilva
in collaboration with Mr. M. B. Crane (Sir John Innes Horticultural Institution), on the
influence of environment and genetic constitution on the formation of /-ascorbic acid in
tomatoes. The main conclusions were that light, probably of short wave-lengths, was chiefly
associated with the formation of /-ascorbic acid in the tomato plant and that the appearance of
lycopin on ripening did not play any part in this formation. Diploid tomatoes were found to be
more influenced by light in this respect than were tetraploid fruits. The reproducibility of
various observations made by previous workers has been established.

Zacho's claim that the existence of “vitamin P” could be demonstrated by the application
of negative pressure to the lumbar region of guinea-pigs on a scorbutic diet could not be con-
firmed by Dr. Zilva.

Blood Group Studies. The work of this Unit under the direction of Dr. R. Race has
been continued.

Allelomorphs at the locus for the Rh genes D and C having been observed without much
difficulty, a fairly wide net was cast for allelomorphs at the E locus, but so far without success.
Fortune, however, rewarded the work with some unexpected observations on the quantitative
gene antigen relationships : the gene E, for example, is influenced in the quantitative aspect of its
expression by the fellow genes D, C, etc., in its genotype.

Many absorptions and elutions of the mixed Rh anti-sera such as anti-D + C and anti-D + E
have been carried out in the hope of seeing somewhat more clearly the nature of these anti-
bodies.

The complete blood groups have been determined of many normal families, and of families
carrying disease genes. These family studies have helped to consolidate the position of the
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“new” blood group systems—Lutheran, Kell and Lewis, and the recent most important sub-
division of the MN system.

The long-term search for genetic linkage between blood group genes and disease genes
continues.

The observation of Andresen that the “Lewis positive” blood group, in adults, depends,
unlike all other known blood groups, on a recessive gene, has been confirmed and also the work
of Grubb and Morgan which demonstrated the very close association between the presence of
the Lewis antigen on the red cells and the absence of the ABH antigens in the saliva.

The unit works in close collaboration with the Ministry of Health Blood Group Reference
Laboratory under Dr. A. E. Mourant.

Owing to the generosity of Dr. L. K. Diamond, Miss Sanger was enabled to investigate in

Boston a very fine collection of antisera set aside for her at the Blood Grouping Laboratory, The
Children’s Hospital.

The National Collection of Type Cultures. The collection of yeasts was transferred
to the Institute of Brewing and the reorganisation of the Collection, started in 1946, has been
continued. Certain groups of organisms (Brucella, Micrococcus, Proteus and Staphylococcus)
have been checked in detail and atypical strains discarded. About 450 new strains have been
added to the Collection, and some 6,000 cultures distributed during the year.

Dr. Cowan and Miss Shaw have started a comparative study of the cultural characters
of micrococci, staphylococci, and sarcinas in an attempt to classify these organisms more satis-
factorily.

The Collection is now part of the Commonwealth Collections of Micro-organisms, set up
on the recommendation of the Commonwealth Scientific Conference of 1946, and acts as a

bureau for information on cultures of bacteria maintained in different laboratories in this
country.

MINISTRY OF HEALTH.

Blood Group Reference Laboratory. Under the direction of Dr. A. E. Mourant the
laboratory has continued to select, prepare and supply blood grouping sera of all kinds in increas-
ing amounts to the National Transfusion Service, the country generally, and numerous users
abroad.

Over seven hundred sera from cases of suspected immunization by pregnancy and by trans-
fusion have been examined. Among them a number of very rare and valuable blood grouping
sera have been recognised and made available for research.

Over one thousand specimens of blood from Africa, Iceland, India, Siam and other places
abroad have undergone detailed blood group testing as a contribution to the ethnological
investigation of the populations concerned.

The laboratory has helped English, Commonwealth and foreign laboratories to start blood
grouping work, by giving personal instruction, by supplying testing serum, and by blood group-
ing the laboratory staffs.

In conclusion the Governing Body desires to record its 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, and to congratulate them on the interest
and range of their scientific activities.

H. IT. DALE.

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

Balance Sheet
and
Accounts.

December 31st 1949.

FINANCIAL REPORT OF THE GOVERNING BODY.

1. The Balance Sheet for the year ended 31st December 1949 shows balances to the credit
of the various funds as follows : Gipital Fund £697,199; Specific Funds £114,912 ; Contingency
Reserve £73,807 and Bequest Funds £17,775.

2. The General Fund Income and Expenditure Account shows the income for the year as
£87,961 compared with £106,114 in 1948. Expenditure amounted to £84,932 against £82,366

last year. The surplus for the year is £3,029 as compared with £23,748 in 1948. The fall in
Sales accounts for most of the difference.

3. The year’s surplus of £3,029 shown by the General Fund Income and Expenditure
account has been transferred to the Contingency Reserve.

4. Stocks of Sera, Vaccino Lymph and Horses on hand at December 31st have the nominal
value of £6,309, £5,199 and £1,976 respectively.

5. Messrs. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, be re-appointed.

PAUL FILDES, Acting Chairman of Governing Body.

JOHN ANDERSON, Hon. Treasurer.

Chelsea Bridge Road,
London, S.W. 1

11th May, 1950.



BALANCE SHEET

(1948)
£ Capital Fund £
Donations, &c., received to date from the following:—
2,000 Dr. Ludwig Mond (1893) 2,000
46,380 Berridge Trustees (1893/98) 46,380
10,000 Worshipful Company of Grocers’ (1894) 10,000
250,000 Lord Iveagh (1900) .. 250,000
18,904 Lord Lister’'s Bequest (1913/23) .. - 18,904
7,114 William Henry Clarke Bequest (1923/6) .. . 7,114
3,400 Rockefeller Foundation (1935/6) 3,400
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 Accumulated
337,804 Surpluses as at 31st December, 1948 .. . . L 337,804
697,199 697,199
Specific Funds
75,015 Sinking Fund for Freehold Bmldmgs . . . . 77,931
36,696 Pension Fund .. .. . . .. .. .. 36,981
111,711 114,912
Contingency Reserve :—
As at 31st December 1948 70,778
Add Surplus on General Fund Income and Expendlture Account 1949 3,029
70,778 73,807
879,688 885,918
Current Liabilities
12,224 Creditors and accrued charges .. . . . 11,931
672 Balance of Cancer Research Legacy (1937) - . . 672
12,896 12,603
892,584 898,521
Bequest Funds:—
9,476 Jenner Memorial Studentship Fund 9,342
7,726 Morna Macleod Scholarship Fund 7,935
498 Bacot Bequest Fund 498
17,700 17,775
PAUL FILDES, Acting Chairman of Governing Body.
JOHN ANDERSON, Hon. Treasurer.
£910,284 £916.296

REPORT OF THE AUDITOR*

We have obtained all the information and explanations whioh to the best of our knowledge and belief
far as appears from our examination of those books. We have examined the above Balance Sheet and annex6
amount of £8,150 due from a foreign Government which has not been agreed and which may be partly irrecove"
given to us the said accounts amplified by the information given in paragraph 4 of the Financial Report of the G*']
Sheet gives a true and fair view of the state of the Institute’s affairs as at 31st December, 1949, and the Gonef*

London, lItli May, 1950.



31st

(1948)
£

73,717

20,456
2,049

608,562
75,015
36,696

720,273

32,809
40,522

73,331

892,584

9,476
7,726
498

17,700

£910,284

DECEMBER, 1949

Fixed Assets:— £
Freehold Property at cost:
Land and Buildings, Chelsea .. 73,717
Queensberry Lodge Estate, Elstree .- .- 20,456
House, Bushey .. 2,049

(Note: Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to

Revenue).
Leasehold Property —
The Studio, Chelsea, at cost 2,689
Less Accumulated amounts written off.. 2,448

Furniture, Fittings, Scientific Apparatus and Books .(—
At cost less depreciation to 31st December 1920 ..

(Note: Additions and replacements since 31st December,
1920 have been charged to Revenue) ..

Quoted Investments and Uninvested Cash relating
to General and Specific Funds:—

Quoted Investments Uninvested
I Cash

at cost less
amounts written off

General Fund .. .. .. .. 630,719

Sinking Fund for Freehold Buildings 77,801 130

Pension Fund .. 35,543 1,438
744,063 1,568

(Market Value of Investments on London Stock Exchange £763,174)

Current Assets :—
Debtors and Payments in advance
Cash at Bankers and in hand ..

(Note : See paragraph 4 Governing Body's Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which
have not been brought into the accounts).

Quoted Investments and Uninvested Cash relating
to Bequest Funds:—

Quoted Investments Uninvested
at cost Cash

Jenner Memorial Studentship Fund .. o 8,545 797
Morna Macleod Scholarship Fund .- 7,606 329
Bacot Bequest Fund - _ 498

16,151 1,624

(Market Value of Investments on London Stock Exchange £ 14,289)

TO THE MEMBERS.

necessary for the purposes of our audit.

COOPER BROTHERS & CO.,
Chartered Accountants.

96,222

630,719
77,931
36,981

745,631

33,135
20,840

9,342
7,935
498

17,775

98,915

745,631

53,975

898,521

17,775

£916,296

In our opinion proper books of account have been kept by the Institute so
Income and Expenditure Accounts which are in agreement with the books of account.

Debtors include an
able. Subject to this remark in our opinion and to the best of our information and aocording to the explanations
erning Body give the information required by the Companies Act, 1948, in the manner so required and the Balance
Fund Incomo and Expenditure Aocount gives a true and fair view of the surplus for the yoar ended on that date.

Auditors.



INCOME AND EXPENDITURE ACCOUNTS

General

(1948)
£ £
40,241 Salaries and Wages 39,318
Emoluments of a member of the Governing Body in a Managerial capacity 2.143
1,535 Premiums on Federated Superannuation Policies ... 1,359
1,959 Rent, Rates and Insurance ... 2.205
4,341 Gas, Water, Fuel and Electricity ... 4,890
905 Office Expenses, Stationery and Printing ... 1,315
136 Auditors’ Fee... 157
340 Travelling Expenses 360
1,740 Biochemical Expenses 1.144
541 Bacteriological and Experimental Pathology Expenses 458
399 Nutrition Expenses 299
597 Biophysics Expenses 370
11,657 Serum, Vaccine and Vaccine Lymph Expenses 8,484
3,951 Animals 5,939
4,569 Animal House Expenses and Forage 4,525
4,792 Buildings, Alterations, Repairs and Renewals 6,727
685 General Apparatus and New Installations ... 1,376
623 Library Expenses 470
446 General Stores ... 342
Staff Canteen Loss 70
65 Amount written off Leasehold Property 65
Amount transferred to Sinking Fund for Freehold Buildings (including £2,49
2,844 Interest on Investments) 2,916
Surplus transferred to Contingency Reserve after charging £5,202 for additions
23,748 to property and equipment included in the above expenses 3,029
£106,114 £87,961
Pension
£ £
1,210 Pensions 1,321
396 Balance added to Fund ... 285
£1,606 £1,608
Jenner Memorial
£ £
250 Stipend of Student 424
754 Deficit on conversion of Investment (1948J —
£1,004 £424
Morna Macleod
£ £
215 Balance added to Fund 209

£215 £209



for the year ended 31st December,

Fund.

(1948)
£

21,362
2,420

75,527
6,805

£106.114

Fund.

£
1,606

£1,606

Interest on Investments (gross):
General Fund

Sinking Fund

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

Rent ...

Interest on Investments (gross)

Studentship Fund.

£

300
704

£1,004

Interest on Investments (gross)

Balance Deducted from Fund...

Scholarship Fund.

£
215

£215

Interest on Investments (gross)

21,013

2,492
23,505

55,976
8,480

£87,961

1,606

£1,606

290
134

£424

209

£209



INVESTMENTS AT 31st DECEMBER. 1949.

GENERAL FUND.

Nominal lance Sheet
Value Value
£80,000 4 por cent. Consolidated Stock, 1957 .. £71,273
£43,600 3£ per cent. Conversion Stock, 1961, or after 13,511
£52,000 4 percent. Funding Stock, 1960-90 .. 15,662
£64,000 3J percent. War Stock, 1952, or after 63,108
£25,000 2£ per cent. National War Bonds, 1919/51 .. 21,750
£20,000 “ " " " " 1951/53 ... 20,000
£31,000 s e 1952/51 31,000
£45,000 1951/56 .. 46,595
£35,000 3 per cent. Savmgs Bonds 1955/65 .. 35,000
£78,000 " " " 1960/70 78,122
£10,000 " " 1965/75 10,000
£55,495 British Transport 3 per cent. Guaranteed Stock, 1978/88 55,195
£20,000 " " 1967/72 20,259
£4,503 British Gas 3 per cent. "Guaranteed Stock, 1990/95 3,638
£2,000 British Electricity 3 per cent. Guaranteed Stock, 1971/77 . 1,893
£3,000 Fort of London 3J per cent. Registered Stock, 1965/75 2,687
£25,000 New Zealand Government 3J per cent. Stock, 1962/65 21,989
£26,100 S. Australian Government 3 per cent. Consolidated Stock, 1916
or after . 16,800
£2,900 Commonwealth of Australia 3% par oent. Stock 1950/52 2,721
£12.000 N . " 3 per cent. Stock, 1972/71 12,121
£25,000 n 3 percent. Registered Stock, 1965/67 19,800
£800 Ontario & Quebec Rly. 5 per cent. Permanent Debenture Stock 984
£630,719

SINKING FUND FOR FREEHOLD BUILDINGS.

£10,200 4 percent. Funding Stock, 1960-90 .. 9,079
£20,500 3J per cent. Conversion Stock, 1961 or after 18,658
£3,500 3 per cant. Savings Bonds, 1955/65 .. 3,518
£3,700 " " " 1960/70.. 3,709
£31,600 " " 1955/75 . 31,600
£2,000 2J percent. National War Bonds, 1951/56 2,107
£3,200 2| percent. Treasury Stock, 1975 or after 2,870
£5,400 British Eleotricity 3 per cent. Guaranteed Stock, 1971/77 6,260

£77,801

PENSION FUND.

£22.000 4 per cent. Funding Stock, 1960-90.. 17,165
£18,000 3J per cent. Conversion Stock, 1961 or after 15,173
£2,200 3 per cent. Savings Bonds, 1960/70 .. 2,205
£1,000 3 e 1965/75 .. 1,000

£35,513

JENNER MEMORIAL STUDENTSHIP FUND.

£2,800 4 per cent, Funding Stock, 1960/90.. . 2,705
£1,986 British Transport 3 per cent. Guaranteed Stock 1978/88 . 1,986
£2,650 Southwark & Vauxhall Water Co. 3 per cent. “ B” Debentures.. 2,757
£1,300 Liverpool Corporation 3 per cent. Stock, 1912, or after .. 1,097

£8,515

MORNA MACLEOD SCHOLARSHIP FUND.

£1,000 3 per cent. Defence Bonds, 3rd Issue .. .. .. 1,000
£500 3 per cent. Savings Bonds, 1960/70 . . . . 500
£5,800 2J per cent. Treasury Stock, 1975 or after .. . 5,203
£900 British Electricity 3 per cent. Guaranteed Stock, 1971/77 . 903

£7,606

Market
Value
£81,200
40,984
55,640
59,200
25,311
20,325
31,126
45,675
31,825
75,660
9,500
49,916
18,100
1,009
1,880
2,865
21,875

21,011
2,958
11,220
21,250
908

£642,101

10,911
19,270
3,482
3,589
30,020
2,030
2,208
6,016

£77,529

23,510
16,920
2,131
950

£13,511

2,996
1,787
2,133
1,010

£7,956

1,000
485
1,002
816

£6,333
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
June 21st. 1990.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report of the work of the Institute for the
year 1949/50.

GOVERNING BODY.

The passing of the Special Resolution to alter the Memoradum of Association of the Institute
in December last has caused the following changes in the personnel of the Governing Body.
Dr. A. N. Drury, formerly one of Lord lveagh’s representatives on the Governing Body is now,
as Director, ex officio a member and in his stead Lord lveagh has appointed Lord Balfour of
Burleigh. Dr. W. T. J. Morgan has been appointed to the Governing Body as the Scientific Staff's
representative.

COUNCIL.

At last year's Annual General Meeting the three retiring members of the Council, Sir Charles
Harington, Sir Paul Fildes and Sir Percival Hartley, were re-elected.

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 Dr. J. Henderson Smith, Professor
M. J. Stewart, representatives of the Members of the Institute and Professor S. P. Bedson, who
represents the Royal Society.

The Governing Body records with regret the deaths of Professor J. A. Ryle, a representative
of the Members on the Council since 1941, and of Professor M. Greenwood, a member of the
staff from 1910 to 1919, a Member from 1931 and a representative of the Members on the Council
since 1938.

MEMBERS.

The death of Professor S. L. Cummins, a member since 1918, is recorded with regret.

During the year invitations to become Members of the Institute have been accepted by
Professor F. W. Rogers Brambcll. Dr. H. P. Himsworth, Dr. W. d’A. Maycock, Dr. M. R. Pollock,
Professor Lord Stamp, Professor A. R. Todd and Mr. A. L. White.

STAFF.

After over 50 years service Mr. A. L. White, Secretary since 1926, retired on the 31st
December, 1949. At a gathering on 9th January, Sir Henry Dale, on behalf of the Governing
Body and past and present staff, presented Mr. White with a clock and a cheque as a memento
of his long and valuable service to the Institute.

Dr. S. S. Zilva, a member of the Medical Researcli Council External Scientific Staff and an
honorary member of the Institute staff, retired in March. Dr. Zilva joined the Biochemical
Department in 1913 as a voluntary worker and during his long association with the Institute has
made numerous valuable contributions to the knowledge of the actions and properties of vitamins.
Miss H. H. Smith, who first came to the Institute in 1919 and who has always been closely con-
nected with the work of the Nutrition Department, retired in April.

Miss A. M. Copping resigned in September on taking up a post at King's College of Household
and Social Science.
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Dr. J Baddiley joined the Biochemical staff in September, 1949. Dr. D. Aminoff, Dr. E. M.
Thain and Miss W. M. Stanier were appointed Research Assistants, and Miss G. M. Harris and
Mr. G. Rummelsburg were appointed to Research Studentships.

Both Mr. H. J. Bunce and Mr. W. Taylor, after 31 years service at Elstree, have retired on
pension.

r- :
The Blood Products Unit, the Blood Group Research Unit and the Blood Group Reference
Laboratory (formerly Ministry of Health) of the Medical Research Council are still accommodated
;at the Institute.
The Bacterial Chemistry Unit has now transferred to the National Institute at Mill Hill and
the National Collection of Type Cultures, housed at the Institute since 1920, to the Central
Public Health Laboratory at Colindale.

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.

Hiemophilus pertussis. Mr. A. F. B. Standfast has continued his investigations into the
antigens of H. pertussis, in particular those involved in protection. Experiments carried out indicate
that the mouse protective antigen is distinct from the other known antigens, such as the Phase |
agglutinogen and the hsemagglutinin of Keogh and North. Attempts will now be made to separate
these antigens by chemical or physical means as preliminary experiments have indicated a method
by which this may be achieved.

Dr. F. Massri has started an investigation into the hsemagglutinins of H. pertussis. As their
potency can be demonstrated by a simple in vitro test, they lend themselves particularly well to an
investigation into the part played in infection and immunity of a single antigen. A method has
been evolved of extracting the antigen in an active form from bacterial cells and attempts are
now being made to purify the extract further.

Miss E. Rowatt is investigating the nutrition of H. pertussis with a view to (a) improving the
medium used for the primary isolation of the organism, and (b) the development of a medium
for the production of H. pertussis in bulk with the optimum antigenic content. Special attention
is being paid to the utilisation of amino acids during growth and an attempt is being made to
discover the source of energy for the growth of the organism.

Vibrio cholerre. Miss M. P. D. Pile has continued the investigation into the part played
by the mucinase and the receptor destroying enzymes of V. chole.rce in experimental infection and
immunity. Experiments are now in progress with a view to obtaining these enzymes in pure form
in order that in vivo experiments may be carried out.

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

The studies on the inhibition of the skin reaction in animals, naturally or artificially sensitised
against Trichomonas antigen, have been continued and further extended by experiments with
a synthetic antihistamine “phenergan.” Some considerable degree of inhibition was produced but
the mechanism is different from that brought about by the injection of adrenal cortical hormone
or sphingomyelin.

Work on the response of very young animals to vaccination with Trichomonas antigen is being
carried out with particular reference to the relation between the rise in titre and the disappearance
of antibody received passively from the maternal colostrum. There seems to be a tendency for the
appearance in the circulation of the new active antibody to be delayed until most of the maternal

antibody has disappeared.
Miss J. Clausen has begun a study of the in vitro growth of Trichomonas foetus.
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Vaccinia Virus. In collaboration with Dr. E. Weston Hurst (Imperial Chemical Industries),
Dr. D. McClean is investigating the possible relationship between *“iso-allergic encephalitis” and
post exanthematous encephalitis with particular reference to post vaccinial encephalitis. Groups of
guinea-pigs have been sensitised in various ways with emulsions of both heterologous and homo-
logous cerebral white matter with and without adjuvants. A few of these animals have developed
paralytic symptoms and the histology of their central nervous systems is being examined. After
a period which will exclude the occurrence of further cases of paralysis due to the sensitisation
alone, these animals will be infected with vaccinia virus adapted to the guinea-pig and watched
for the development of any abnormal symptoms.

In collaboration with Dr. C. H. Lack (Royal National Orthopaedic Hospital) and Professor
R. H. Thompson (Guy’'s Hospital), Dr. McGlean and Dr. L. H. Collier are studying the influence
of 2, 3-dimercaptopropanol (BAL) on the copper content of the tissues and on the proliferation of
vaccinia virus. The presence of 0.05 per cent, copper in highly purified preparations of vaccinia
elementary body suspensions has been reported and, since this copper can only be derived
from the host’s tissues, it is of interest to determine whether deprivation of copper will interfere
with the proliferation of the virus. Preliminary experiments indicated that the intramuscular
injection into rabbits of the maximum tolerated dose of BAL over a period of ten days significantly
increases the urinary excretion and serum content of copper and reduces the amount of that
element in the viscera. Intramuscular and intravenous injections of BAL over this period do not,
however, significantly affect the development of lesions of vaccinia. Local inunction with BAL
ointment, on the other hand, does diminish the vaccinial reaction as compared with lesions similarly
treated with capsicum ointment and plain lanoline; inunction with BAL causes a paradoxical local
increase in the concentration of copper in the skin which is presumably bound and is not available
to the virus. The histology of these vaccinial lesions is being studied. The in vitro treatment of
vaccinia virus with BAL significantly reduces the copper content of the virus but does not diminish
its infectivity when it is subsequently inoculated on a normal animal or in the embryonated egg.

Dr. Collier is continuing his investigations into the factors influencing the survival of vaccinia
virus under different conditions of storage. This work is being conducted mostly with purified
elementary body suspensions, although crude vaccine pulp, glycerinated lymph, lanolinated lymph
and material cultured on the chorio-allantois are also being studied. The mam factors under survey
are temperature, type of suspending medium, pH, the influence of drying from the frozen state,
and the atmosphere in which dried preparations are stored.

Results obtained so far indicate that there is little difference between liquid and dried material
as regards maintenance of infectivity when held at 0°-4°C., but suspensions dried in association
with certain protein solutions hold their titre better at 22°C. and 37°C. than do the comparable
liquid preparations.

Dr. Collier is also proceeding with his study of the behaviour of a dermal-adapted strain of
vaccinia in the rabbit and in the embryonated egg.

Streptococcal Capsulation and Virulence. In collaboration with Dr. McClean, Mr. G.
Rummelsburg is studying the cultural requirements of capsule producing streptococci with special
reference to their capacity to secrete hyaluronic acid and its relation to their virulence. This work
will also involve an investigation of the relationship between the factors necessary for the production
of hyaluronic acid by some streptococci and hyaluronidase by others and the relative parts played
by capsules in determining virulence on the one hand and by hyaluronidase in promoting local
invasiveness on the other.

Bacterial Cytology. Dr. E. Klieneberger-Nobel has carried out filtration analyses by Elford’'s
method of the L-form of Streptobacillus moniliformis and has shown that this growth form is
filterable through gradocol membranes which retain the bacillary A-form completely.

From these experiments it was concluded that the size of the filterable particles of the L-form
of Streptobacillus moniliformis ranges from 175 to 250 m./r. Therefore it would appear that the
size of the small elements ranges with that of the larger viruses while the bacillary A-form ranges
with that of Bad. prodigiosum.

Dr. Klieneberger-Nobel is now engaged on a study of the life cycle of various bacteria by
means of the phase microscope.



Dr. R. G. Wittier has been investigating the environmental conditions under which Phase |
and Phase 1V strains of Hcemophilus pertussis produce structures morphologically similar to the
“L” forms described by Klienebcrger-Nobel. It has been found that the addition of small amounts
of peptone, glycine, or other amino acids to Bordet-Gengou medium enhances the production of
the “L” form.

Work is now in progress on the significance of the “L” form in vivo and on the serological
relationship between the “L” form and the bacillary' form of H. pertussis.

Plasma substitutes. Dr. W. d’A. Maycock and Miss L. Lorenz have been engaged in
preparatory experiments for the investigation of the fate of dextran in the body after injection.
Several methods of extracting dextran from the various tissues have been examined and an accurate
method of determining dextran in rabbit urine has been worked out. Pilot experiments on the
effect of controlled acetone fractionation and hydrolysis on the molecular size of dextran in relation
to renal excretion have been performed in conjunction with Dr. Colin Ricketts (Medical Research
Council, Burns Unit) and, in collaboration with Dr. R. Drury (University College Hospital), similar
experiments on the effect of dextran of different molecular sizes on tbe histological structure of
various tissues are in progress. Data on the passage of dextran into the cerebro-spinal fluid are
being collected.

Dextran, which is to be used in the extended clinical trial under the aegis of the Ministry
of Health and Medical Research Council has been tested.

Specific Antisera. The work on the preparation of specific antisera for the identification of
blood meals of haematophagous diptera was continued by Mr. G. F. B. Weitz. A special journey
to East Africa was made in order to carry out investigations of the most suitable methods for the
collection of large volumes of animal sera from African wild mammals. These sera are for use
as antigens and they were preserved by freeze-drying when received in this country. This work is
to be continued until a fully representative collection of the African mammalian fauna has been
obtained.

A very large number of tests were made on the stomach contents of A. aquasatis from Trinidad
in co-operation with Dr. Senior White, the malariologist. The feeding habits of this species of
mosquito were studied by the precipitin reaction from catches made under normal field conditions
and were compared with the results obtained when experimental baits were used. The host
preferences of A. aquasalis studied in this way showed little resemblance to their normal habits
in the field except in regard to the anthropophilic index which remained constant. The presence
of cattle around habitations seemed to provide an effective means of protection to humans against
mosquito bites by this species. Less than 2% of the feeds tested gave no reaction with the antisera
used for identification and it is assumed that these feeds may have been made on a variety of
animals, e.g., birds, rodents or bats, for which antisera were not available.

A number of tsetsefly feeds originating from the forest inZanzibar were examined and the
results showed that the most important source of food of GI. austeni in that country was the
bush-pig.

In  connection with the precipitating antisera work is now in progress for the investigation
of thenature of non-specific precipitins which appear in the serum of rabbits after repeated
immunisation.

BIOCHEMICAL STUDIES.

The Blood Group Substances. Dr. D. Aminoff and Dr. W. T. J. Morgan have completed
their studies on the oxidising action of the periodate ion on the human blood group A-substance
and have applied the technique of quantitative paper chromatography’ to the acid hydrolysis
products of the material before and after periodate oxidation at different pH values. The results
indicate that at pH 5 only the chondrosamine end-group is oxidised, whereas at pH 7.5 the
neighbouring glucosamine and to a certain extent some additional chondrosamine is also involved.
Dr. Aminoff has investigated with some success additional methods for the separation of individual
mucoids from the mixtures of these substances which occur naturally in cyst fluids. Progress in
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this field becomes increasingly important as the number of blood group substances detectable sero-
logically in the native tissue fluids and secretions increases.

Dr. A. T. James (Beit Research Fellow) and Dr. Morgan have developed a quantitative
chromotographic technique for the separation of the two naturally occurring amino sugars, gluco-
samine and chondrosamine, which have been shown to be components of the different blood group
mucoids. The amino sugars, after liberation from the group substance by acid hydrolysis, are
converted to the 2 :4 dinitrophenyl derivatives by the action of 1 :fluoro 2 :4 dinitrobenzene. The
bright yellow derivatives arc then separated from the corresponding derivatives of the amino
acid components of the group substance and from each other by passing through a column of
kieselguhr buffered with the aqueous phase from the solvent system potassium borate (pH 9.8)/30%
amyl alcohol-chloroform. The chondrosamine molecule by virtue of a pair of Cis hydroxyl groups
forms a complex with the metaborate ion which, by increasing the solubility of the complex in
the aqueous phase, retards its movement down the column and allows a separation from the
glucosamine derivative to be achieved.

Dr. J. F. McCrca and Dr. Morgan are examining the materials extractable from the human
erythrocyte surface in order to elaborate a technioue which will allow the isolation and separation
from each other of the receptors responsible for the fixation of virus and the components which
carry the human blood group characters. The problem has so far proved to be a difficult one
and only limited progress has been achieved.

Mr. E. F. Annison and Dr. Morgan have continued their attempts to isolate the so-called O
substance which occurs in the tissue fluids and secretions of all sccretors within the ABO blood
group classification. The techniques developed earlier for the preparation of the group A-substance
have been employed and have allowed an apparently homogeneous preparation of this material to
be obtained. Physical and chemical examination of the so-called O substance indicates that it is
closely similar in composition and structure to the A-substance and that it is a polysaccharide-amino
acid complex.

Dr. Morgan and Mr. Annison have obtained in an essentially homogeneous condition the gene
product responsible for the recently discovered human blood group “Lewis” character. It was
reported last year that “Lewis” positive adult persons are “nonsecretors” within the ABO classifica-
tion and the discovery that “Lewis” positive persons secrete a specific water soluble gene product
shows that there are in fact no “nonsecretors” but that all persons secrete one or more of their
blood group factors in a water soluble form. The results of these studies on the “Lewis” system and
its relationship to the secretor-nonsecretor phenomenon within the ABO classification have allowed
Dr. R. Grubb and Dr. Morgan to suggest that tho “Lewis” genes and the genes of secretion most
probably belong to one genetical system. It is of considerable interest to find that on the basis of
its physical and chemical properties the “Lewis” factor (Leasubstance) is very similar to the group
A-substance and the so-called O factor. In view of the importance to our understanding of the
mechanism of gene action, the determination of the precise differences in these closely related
gene products is an undertaking worthy of serious study. The knowledge gained will be suitable
for examination in the light of the available genetical data and it is hoped that a useful con-
tribution to the biochemical aspects of human genetics will result.

Toxins and Enzymes. Dr. M. G. Macfarlane has continued a study of the variation in the
haemolytic capacity of the immunologically-distinct lecithinases present in Clostridial toxins
towards erythrocytes from different species of animals. It has been found that amounts, for
instance, of Clostridium welchii and Cl. cedematiens 8 -lecithinase which are equal when judged
by their activity towards an aqueous emulsion of lecithin, hydrolyse the phospholipin of intact
sheep or horse erythrocytes at very different rates, a fact which accounts for the differences in the
haemolytic action. This variation in the rate of attack upon a substrate held in a cell by enzymes
which are biochemically similar, but immunologically distinct, would appear to be a basic factor
in determining the virulence of a particular parasite for a particular host.

Dr. Macfarlane and Miss G. M. Harris have begun an investigation of the mode of action of
Cl. cedematiens toxin. Miss W. M. Stanier has been studying the production of Cl. cedematiens
toxin as a preliminary to the separation of the various components.
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Bacterial Antigens. Dr. Mosimann and Dr. Morgan have continued their work on O
somatic antigen isolated from cultures of Shigella shigce obtained by freeze-drying the living
organisms. The chemical properties of the extracted antigen gave no evidence that the earlier
preparations of this material, which had been derived from cultures killed with acetone, had
undergone any change due to this treatment. An examination by differential centrifugation of
the antigenic complex and its component polysaccharide and conjugated protein residues is being
undertaken.

Mr. D. A. L. Davies has started to investigate the autolytic enzyme system within cultures of
Shigella shigce and is attempting to obtain an enzyme preparation that will decompose the whole
O antigenic complex into its component residues and thus avoid the use of acid as described in the
earlier experiments. Mr. Davies is also studying the formation and nature of the classical “Shiga”
exotoxin.

During the year Dr. J. D. Feinberg and Dr. Morgan have isolated the dominant specific
substance from Trichomonas foetus and are now investigating the chemical and immunological
properties of this material.

Mould and Yeast Pigments. Dr. J. Baddiley and Dr. E. M. Thain have started chemical
investigations on the red pigments produced by adenine requiring mutants of Neurospora crassa
and Saccharomyces cerevisice. These substances are only formed when the organisms are grown
in the presence of limited amounts of adenine and are probably polypeptides in combination with
a highly unstable coloured group.

Coenzyme A studies. Dr. Baddiley and Dr. Thain are investigating the suggestion that
coenzyme A, the coenzyme concerned with acetylation processes in the living cell, is a phosphory-
lated derivative of pantothenic acid. The synthesis of the two possible pantothenic acid phosphates
is nearly complete.

Codecarlioxylase. Dr. Baddiley is attempting an unambiguous synthesis of pyridoxal phos-
phate, the coenzyme of bacterial amino acid decarboxylation and tryptophane synthesis. One
biologically inactive phosphate has been made and another isomer is in course of preparation.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Electrophoresis. In collaboration with Messrs. Hilger & Watts Ltd. (Hilger Division), Mr.
J. W. Lyttleton and Dr. R. A. Kekwick have developed a new form of U tube. This “flow
through” U tube is capable of semi-continuous operation for preparative electrophoresis, with
optical control in the standard Schlieren optical train. The advantages it displays are simplicity
of manipulation, the separation of samples without dilution and a minimum modification of
standard equipment for operation.

Muscle Proteins. Dr. G. Hamoir (University of Liege) made extensive studies of the muscle
proteins of the mirror carp. He was able to isolate a protein in crystalline form, similar to
tropomyosin. He was also able to show with the ultracentrifuge that the state of aggregation of the
myosin-actomyosin fraction was considerably influenced by the addition of ATP.

Immunological Studies. Dr. B. Cinader has studied chromatographically the hydrolysis
products from a streptolysin S preparation, which had been purified by fractionation in methanol
containing systems at low temperature. Nucleic acid, ribose and several amino acids were identified
as constituents of streptolysin S.

In collaboration with Mr. Weitz the beta and gamma globulin antitoxins from horse tetanus
anti-toxin are being studied. Following a preliminary salt fractionation of the anti-toxic serum,
electrophoretically pure samples of beta and gamma globulin have been prepared with the flow
through U tube, and their life and ability to pass the capillary membrane in vivo are being
examined.

Preliminary studies have been initiated on enzyme antibodies.

10



Blood Clotting Studies. Mr. Lyttleton has continued his studies of the anti-thrombic activity
of normal human plasma and the effect of heparin on this property,

A quantitative measure of anti-thrombic activity has been established and the kinetics of
the reaction studied. The role of heparin has been shown to comprise an immediate anti-
thrombic action consequent upon the formation of a reversible heparin-thrombin complex, and a
catalytic effect in conjunction with a co-factor present in plasma, causing further thrombin
inactivation.

The relation between normal plasma anti-thrombin, which is associated with alpha-globulin,
and the heparin co-factor is being further investigated.

Pathological Sera. Dr. N. H. Martin (St. George’s Hospital) has continued his studies of
sera from cases showing liver damage, with particular reference to the occurrence in such cases of
molecules of abnormal size and shape.

Human Plasma and Plasma Products. The Blood Products Unit has continued to produce
dried human plasma and plasma fractions for the Ministry of Health. In all, 18,500 bottles of
plasma have been prepared and dried. The plasma fractions prepared and distributed amount to
900 ampoules of fibrinogen, 3,300 bottles of fibrin foam, 3,800 ampoules of thrombin, and 3,700
ampoules of gamma globulin. Batches of gamma globulin have been divided, half the batch
concentrated by drying from the frozen state in bulk, reconstituted in smaller volume, bottled to
give 250 mg. per ampoule and held as a liquid. The other half batch has been ampouled before
drying in the ordinary way, in quantities containing 250 mg. A clinical trial will be made to
establish a comparison in potency between the material held in the liquid and dried state. This
trial will be carried out, as in previous years, by the Public Health Laboratory Service.

The ether fractionation system for human plasma proteins has been further developed by
Dr. Kekwick and Dr. M. E. Mackay to provide purified gamma globulin for measles prophylaxis.

By a three-stage process a product which is 90-95% gamma globulin is obtained, the overall
yield of gamma globulin being 80% of that present in the starting material.

A further purification provides elcctrophoretically pure gamma globulin in high yield.

Dr. Mackay has adapted the ether fractionation technique to isolate proteins of immunological
significance from bovine serum and plasma. A fractionation with sodium sulphate has also been
tried and it could be adapted to prepare electrophoretically homogeneous gamma globulin from
the serum of normal and immune cows.

Miss M. Nance, who has been responsible for the routine biochemistry for the Unit, has
continued the work begun by Dr. Record in attempting to isolate the antihemophilic globulin
precipitated with fibrinogen.

Miss N. M. E. Haysom has carried out all the bacteriological work for the Unit, and kept
the relevant records.

Mr. L. Vallet has been engaged in developing the apparatus and technique for the sterilisation
of plasma and serum by ultra-violet light.

NUTRITIONAL STUDIES.

Heredity of the Nicotinamide Methylating Mechanism in Rats. Dr. P. Ellinger has
continued his experiments on the heredity of the nicotinamide methylating mechanism in rats. It
can be shown by cross breeding that the height of the nicotinamide methochloride elimination is
controlled by heredity. There is so far no proof that it is controlled by a single gene and the
controlling factors are not associated with fur colour or with sex. The high nicotinamide metho-
chloride elimination is probably a recessive character.

One hundred and six offspring of fourteen matings of parents with high nicotinamide metho-
chloride elimination all showed the same high elimination. When, however, the male rats with
high output were treated with nitrogen mustard the day before mating with females with high
output some of the offspring showed a low nicotinamide methochloridc output, although that of
the treated fathers remained unaffected. In the following generations the nicotinamide metho-
chloride elimination returned to the original level. This phenomenon cannot be explained by a
point mutation, but it is conceivably produced by the effect of the nitrogen mustard on plasmogenes
or modifying genes.
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The Effect of Streptomycin treatment on the Intestinal Flora and the Nicotinamide
Status in Man. In collaboration with Dr. E. Nassau (County Hospital, Harefield, Middlesex), an
examination has been initiated by Dr. Ellinger, of the intestinal flora of tuberculous patients and
the nicotinamide mcthochloride elimination before, during and after parenteral injection of
streptomycin. No decisive results can so far be recorded, except that during streptomycin
administration the intestinal flora was affected significantly in all cases, the coliform bacteria
disappearing.

Metabolites of Nicotinamide. N-methyl-2-pyridone-5-carboxylic acid amide and quinolinic
acid have been reported to be metabolites of nicotinamide in certain species and under certain
circumstances. With a view to examining these claims Dr. Ellinger has started to develop assay
methods for both compounds.

Fat Soluble Vitamins. The work on fat soluble vitamins within the Institute during
the last ten years has devolved to a large extent on Miss E. M. Hume and, very appropriately,
she acted as Secretary to the International Conference on Standardisation of Fat Soluble
Vitamins held in London last year.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

L-ascorhic acid and the degradation of the phenolic group in L-tyrosine. Dr. S. S.
Zilva and Dr. H. A. Painter carried out an investigation on the rate of disappearance of the
phenolic group of L-tyrosine in the presence of suspensions of liver from saturated and from
scorbutic guinea pigs. The reaction proceeded at a higher rate when suspensions from livers of
saturated animals were used. This was found to be due to the presence of higher concentrations
of L-ascorbic acid per se and the action could be traced to the oxidation-reduction potential of
the compound. The kinetics of the reaction were studied in detail. The evidence affords con-
clusive proof that the higher requirement of L-ascorbic acid needed to degrade fully high doses of
L-tyrosine is due to a reaction which lies outside the normal metabolic processes of these animals.

The alkaline phosphatase concentration of the tissues of young guinea pigs during the
development of scurvy. With Mr. IT. R. Perkins Dr. Zilva has investigated the influence of
scurvy and of loss of weight in young guinea pigs on the alkaline phosphatase content of their
serum and the zones of provisional calcification. Whilst in loss of weight the decrease in the
phosphatase in all the tissues examined was similar, in scurvy the serum phosphatase fell with the
onset of the early scorbutic lesions, but the diminution in the enzyme concentration in the bone
tissues only became evident several days later, when the scorbutic condition was very acute. It is
assumed that the fall of the phosphatase in the zones of provisional calcification of young scorbutic
guinea pigs may be due to a disturbance in the function of the osteoblasts caused by local scorbutic
lesions. In scorbutic adult guinea pigs there is a fall only in the serum phosphatase. L-ascorbic
acid is not the direct regulating agent of the phosphatase content of the tissues; the latter depends
indirectly on the pharmacological action of the vitamin.

Blood group studies. The main work of the Unit under the direction of Dr. R. Race has
been the testing of about 400 persons for all the known blood groups. The results established the
serological independence of certain of the groups, an independence which had previously been
assumed but not proved. Immunisation of about 100 of these volunteers has been started in the
hope that some of them may produce new antibodies or antibodies whose existence is to be expected
for theoretical reasons.

The results of the family investigations of the past few years have been assembled and the
calculations which will show whether any of the blood groups are genetically linked arc about to
begin.

’ Further studies of the inheritance of the Rh, MNS and Lutheran groups have been made.
The inheritance of the “new” blood group “Duffy,” recently discovered by the Medical Research
Council Blood Transfusion Research Unit, has been studied in 60 families.

Mr. John Hall has been working in the Unit preparatory to studying the blood groups of
animals for the Agricultural Research Council.

The Unit is working in close collaboration with the Blood Group Reference Laboratory, under

Dr. A. E. Mourant.
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Blood Group Reference Laboratory. The Laboratory' has continued its routine work of
selecting, preparing and supplying blood grouping sera of all kinds to users in Great Britain and
abroad. There has been a considerable increase in the number of sera examined from cafees of
suspected immunisation by pregnancy and transfusion. Further examples of very rare types of
antibody have been detected and the sera containing them made available for use in research.
Detailed serological and genetical studies have been carried out on the more important cases, with
a view to publication.

Anthropological blood group studies have been carried out on persons from India, Ceylon,
Egypt, Northern Sudan, Ethiopia, Kenya and Spain.

The amount of instruction in blood grouping methods given to persons from laboratories in
England, the British Commonwealth and elsewhere has greatly increased. Laboratories beginning
to carry out Rh testing have been helped by supplying serum and by testing the blood of members
of the staffs of the laboratories. In one such case a new type of Rh antigen was found in the blood
of an Italian and has formed the object of a detailed research.

In conclusion the Governing Body desires to record its great appreciation of the manner in
which the scientific, administrative and technical staffs have worked together during the period
under review, and to congratulate them on the interest and range of their scientific activities.

PAUL FILDES,

Acting Chairman of the Governing Body.



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

AM INOFF. D., MORGAN, W. T. J.
and WATKINS, W. M.

ANDRESEN, P. H.,, CALLENDER, S,
FISHER, R. A, GRUBB, R,
MORGAN, W. T. J, MOURANT, A.
E., PICKLES, M. ana RACE, R. R.

CHFCK, H.

CHICK, H. and SLACK, E. B.

CRANE, M. B. and ZILVA. S. S.

ELLTNGER, P. and
ABDEL KADER, M. M.

GRUBB, R. and MORGAN, w. T. J.

Studies in Immunochemistry. The isolation and properties
op- the human blood group A substance. Biochemical

Journal, Vol. 46, 1950.

A notation for the Lewis and Lutheran Blood Group

systems. Nature, Vol. 163, 1949.

. The Lister Institute of Preventive Medicine. Endeavour,

Vol. 8, 1949.

. The Nutritive Value of the Proteins and a Survey of

the Methods in use for its determination. Ernahrung

und Verpflegung, Vol. 1, 1949.

. Importance of Proteins in Nutrition. Supplementary

N utritive Values of the Proteins of some common
foods. British Medical Association. Proceedings of the

Annual Meeting, Section of Nutrition, 1950.

Distribution and Nutritive Value of the Nitrogenous
Substances in the Potato. Biochemical Journal, Vol. 45,

1949.

The Influence of some genetic and environmental factors
on the concentration of Z-Ascoebic acid in the tomato

pRUIT. Journal of Horticultural Science, Vol. 25, 1949.

Tryptophan and the Biosynthesis of Nicotinamide. Bio-

chemical Journal, Vol. 45, 1949.

The Lewis Blood Group characters of Erythrocytes and
Body Fluids. British Journal of Experimental

Pathology, Vol. 30, 1949.



LACK, C. II. On the synergism of some gram-positive cocci and vaccinia

virus. British Journal of Experimental Pathology,
Vol. 29, 1948.

McCLEAN, D. “Purification” of Vaccine. Lymph. Lancet, Vol. 2, 1949.

McCULLOCH, E. A....

Demonstration of incomplete Rh antibodies by Alpha

Gilobutin. Nature, Vol. 165, 1950.

McCULLOCH, E. A, KEKWICK, R. A

The Separation of Beta and Gamma Globulin from human

and MACKAY, M. Plasma using systems containing E ther. Proceedings

of the First International Congress of Biochemistry,
Cambridge, 1949.

MORGAN, w. T. J. ... The surface structure of Shlgella shigee as revealed by

antigenic analysis. The Nature of the Bacterial

Surface. Buttorworth & Co., Ltd., London, 1949.

STACK, M. V. and MORGAN, W. T. J. The

preparation and properties of enzymes from Cl
Welchii (Type B) filtrates which destroy blood
group substances. British Journal of Experimental
Pathology, Vol. 30, 1949.

PUBLICATIONS OF MEDICAL RESEARCH COUNCIL UNITS.
BLOOD GROUP RESEARCH UNIT.

BOYES, J. W. FRASER, F. cC.

A pedigree of H ereditary progressive muscular dystrophy.

LAWLER, S. D. anda MACKENZIE, Annals of Eugenics, Vol. 15, 1949.
H. J,

LAWLER, S. D. and BERTINSHAW, D. A pedigree showing some rare Rii genotypes. Annals of

Eugenics, Vol. 14, 1949.

RACE, R. R. The three series of allelomorphic Rh genes. Proceedings
of tlic Eighth International Congress of Genetics.

Hereditas, Supplement, 1949.
RACE’ R. R_’ HOLT’ H_’ GOR|US’ AR Une agglutinine anti-S a la suite de transfusions
and BESSIS, M.... répetees. Comptes Rendus des Séances de la Société de

Biologie, Vol. 143, 1919.

RACE, R. R., LAWLER, S. D., L0S genotipos Rir.

de 223 dadores de sangre espafoles.

BERTINSHAW, D., GRIFOLS Medicina Clinica, Vol. 18, 1919.
LUCAS, J. A, IBARZ, R. M., and

OPPENHEIMER, W.



RACE R. R., SANGER, R.,, LAWLER, The Inheritance of the MNS blood groups: a second
S. D. and BERTINSHAW, D. series of families. Heredity, Yol. 3, 1949.

I wl ] The Lewis blood groups of 79 families. British Journal

of Experimental Pathology, Vol. 30, 1949.

SANGER, R. Subdivisions of the human MN groups. Proceedings of
the Eighth International Congress of  Genetics.

Hereditas, Supplement, 1949.

SANGER, R. and RACE, R. R. The combination of blood groups in a sample of 250

people. Annals of Eugenics, Vol. 15, 1949.

SANGER, R., BEUTINSHAW, D. Les Groupes sanguins humains Kell : fréquences géniques

LAWLER, S. D. and RACE, R. R. et recherches GENETIQUES. Revue d'Hématologie, Vol. 4,
1949.
SANGER, R., LAWLER, S. D. and L'Hérédité des groupes sanguins P chez 85 familles
RACE, R. R. Anglaises. {lbid).

BLOOD GROUP REFERENCE LABORATORY.

ANDRESEN, P. H.,, MORGAN, W. T.J.,, A NOTATION FOR THE LEWIS AND LUTHERAN BLOOD GROUP
MOURANT, A. E.,, RACE, R. R. systems. Nature, Vol. 163, 1949.
and OTHERS.

CHALMERS, J. N, MARSHALL, The ABO, MN and Rh blood groups of the Basque

IKIN, E. W. ana MOURANT, A. E. people. American Journal of Physical Anthropology,
Vol. 7, 1949.
MOURANT, A. E oo THE ETHNOLOGICAL DISTRIBUTION OF THE Rh anD MN BLOOD

groups. The Advancement of Science, Vol. 5, 1949.

It » e & Rh Faktor und Rh Nachweis, Zentralblatt fur

Bakteriologie, B a. 153, 1949.

n 1 P, ke Rh phenotypes and Fisher's CDE Notation. Nature,

Vol. 163, 1949.

PHANSOMBOON, S., IKIN, E. W. Human serum containing anti-N agglutinin. Lancet,
and MOURANT, A. E Vol. 2, 1949.

= 1 > > » The ABO, RH and MN B i1ood Groups of the Siamese.

American Journal of Physical Anthropology, Vol. 7,1949.

PRASAD, C. H., IKIN, E. W. The RH and MNS Blood Groups of some Students from
ana MOURANT, A. E. India. {lbid).



The Lister Institute of Preventive Medicine

Balance Sheet
and
Accounts.

December 31st 1950.

FINANCIAL REPORT OF THE GOYERNING BODY.

1. The Balance Sheet for the year ended 31st December 1950 shows balances to the credit
of the various funds as follows : Capital Fund £697,199 ; Specific Funds £117,899; Contingency
Reserve £88,843 and Bequest Funds £17,697.

2. The General Fund Income and Expenditure Account shows the income for the year as
£129,101 compared with £87,961 in 1949. Expenditure amounted t6 £114,065 against £84,932
last year. The surplus for the year is £15,036 compared with £3,029 in 1949.

3. The year’s surplus of £15,036 shown by the General Fund Income and Expenditure
account has been transferred to the Contingency Reserve.

4. The Bacot Bequest Fund has been closed, the balance having been used to defray part
of the cost of equipping the staff canteens at Chelsea and Elstree.

5. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £8,592, £4,845 and £1,862 respectively.

6. Messrs. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, be re-appointed.

HENRY H. DALE, Chairman of Governing Body.

JOHN ANDERSON, Hon. Treasurer.

Chedsea Bridge Road,
London, S.\W. 1

11th May, 1951.



(1949)
£

9,000
40,380
10,000

250,000
18,904
7,114
3,400
500
21,097

337,804
697,199
77,931
36,981

114,912

73,807
885,918

11,931
672

12,603

898,521

9,342
7,935

498

17,775

£916,296

far as appears from our examination of those books.

BALANCE

Capital Fund

Donations, &c., received to date from the following:—
Dr. Ludwig Mond (1893)
Berridge Trustees (1893/98)
Worshipful Company of Grocers’' (1894)
Lord lveagh (1900)
Lord Lister’'s Bequest (1913/23)
William Henry Clarke Bequest (1923/6)
Rockefeller Foundation (1935/6)
James Henry Stephens Bequest (per Lloyds Bank Limited) (1938)
Other Donations and Legacies (1891-1938)

General Fund Inoome and Expenditure Aooount Accumulated

Surpluses as at 31st December, 1949 ..

Specific Funds:—
Sinking Fund for Froohold Buildings
Pension Fund ..

Contingency Reserve :—
As at 31st December 1949 . . . . .
Add Surplus on Goneral Fund Income and Expenditure Acoount, 1950

Current Liabilities :—
Creditors and aocrued charges
Balance of Cancer Research Legacios (1937/50)

Bequest Funds:—
Jenner Memorial Studentship Fund
Morna Macleod Scholarship Fund as at 31st December, 1949
Add Balance of William A. Macleod Bequost

Balance of Income, 1950
Bacot Bequest Fund
(Note: See paragraph 4 Governing Body's Financial Report.)
HENRY H. DALE, Chairman of Governing Body.

JOHN ANDERSON, Hon. Treasurer.

SHEET

£

2,000
46,380
10,000

250,000
18,904
7,114
3,400
500
21,097

337,804

80,966
36,933

73,807

15,036

11,992
772

9,420

8,277

697,199

117,899

88,843

903,941

12,764
916,705 1

17,097

_—/Q
299448

—-——/

REPORT OF THE AUDITO&*
We have obtained all the information and explanations whioh to the best of our knowledge and belief 'v

We have examined the above Balance Sheet and anue*

best of our information and according to the explanations given to us the said accounts amplified by the info'Aji
Companies Act, 1948, in the manner so required and tho Balance Sheet gives a true and fair view of the state of
and fair view of tho surplus for the year ended on that date.

London, 16th May, 1951.



31st DECEMBER. 1980

(1949)
£ Fixed Assets:— £
Freehold Property at cost:
73,717 Land and Buildings, Chelsea .. 73,717
20,456 Queensberry Lodge Estate, Elstree 20,456
2,049 House, Bushey 2,049
(.Vole: Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to
Revenue).
L easehold Property (—
The Studio, Chelsea, at cost 2,669
Less Accumulated amounts written off .. 2,514
221
Furniture, Fittings, Scientific Apparatus and Books:—
2,472 At cost less depreciation to 31st December 1920 ..
--------- (Note: Additions and replacements since 31st December,
98,915 1920 have been charged to Revenue) ..
Quoted Investments and Uninvested Cash relating
to General and Specific Funds:—
Quoted Investments  Uninvested
at cost less
amounts written off
630,719 General Fund 645,644
77,931 Sinking Fund for Freehold Buildings 80,717 249
36,981 Pension Fund 35,543 1,390
745,631 761,904 1,639
(Market Value of Investments on London Stock Exchange £792,002)
Current Assets —
33,135 Debtors and Payments in advance
20.840 Cash at Bankers and in hand ..
53,975
898,521

---------- (Note : See paragraph 5 Governing Body’'s Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which
have not been brought into the accounts).

Quoted Investments and Uninvested Cash relating
to Bequest Funds:—

Quoted Investments Uninvested
at cost Cash

9,342 Jenner Memorial Studentship Fund .. .. 8,545 875
7,935 Morna Maclood Scholarship Fund 7,606 671
498 Bacot Bequest Fund — —
17,775 16,151 1,546

(Market Value of Investments on London Stock Exchange £14,597)

2916,296

TO THE MEMBERS.

96,222

155

2,472

645,644
80,966
36,933

763,543

41,581
12,732

9,420
8,277

17,697

98,849

763,543

54,313

916,705

17,697

£934,402

necessary for the purposes of our audit In our opinion proper books of account have been kopt by the Institute so
Income and Expenditure Accounts which are in agreement with the books of account. In our opinion and to the
tion given in paragraph 5 of the Financial Keport of the Governing Body give the information required by the
nstituto’s affairs as at 31st Decembor, 1950, and the Goneral Fund Incomo and Expenditure Aocount gives a true

COOPER BROTHERS < CO,,
Chartered Accountants.



INCOME AND EXPENDITURE ACCOUNTS

General

(1949)

£ £
39,318 Salaries and Wages 41,014
2,143 Emoluments of two members of the Governing Body in an Executive capacity ... 4,475
1,359 Premiums on Federated Superannuation Policies ... 1,377
- Premium on Group Pension Policy... 1,965
2,205 Rent, Rates and Insurance ... 2577
4.890 Gas, Water, Fuel and Electricity ... 5,244
1,315 Office Expenses, Stationery and Printing ... 1,522
157 Auditors’ Fee... 157
360 Travelling Expenses 316
1,144 Biochemical Expenses 1,838
757 Bacteriological, Experimental Pathology and Nutrition Expenses 833
370 Biophysics Expenses 1,164
8,484 Serum, Vaccine and Vaccine Lymph Expenses 8,998
5,939 Animals 7,268
4,525 Animal House Expenses and Forage 6,627
6,727 Buildings, Alterations, Repairs and Renewals 18,864
1,376 General Apparatus and New Installations ... 4,326
470 Library Expenses 782
342 General Stores ... 1,280
70 Staff Canteen Loss 338
65 Amount written off Leasehold Property 65

Amount transferred to Sinking Fund for Freehold Buildings (including (62,611
2,916 Interest on Investments) 3,035
Surplus transferred to Contingency Reserve after charging (611,006 for additions
3,029 to property and equipment included in the above expenses 15,036
687,961 ¢6129,101
Pension

6 6

1,321 Pensions 1,654

285 Balance added to Fund ... —

£1,606 (61,654

Jenner Memorial

b £
424 Stipend of Student 212
— Balance added to Fund ... 78

;6424 $6290

Morna Macleop

6 £
Stipend of Student 100
209 Balance added to Fund 117

.6209 @17



for the year ended 31st December, 1950.

Fund.
(1949)
£
Interest on Investments igross);
21,013 General Fund
2,492 Sinking Fund

55,976 Sales of Sera, Vaccines, Vaccine Lymph, &c.
8,480 Rent ...

£87,961
Fund,
£
1,606 Interest on Investments (gross)
— Balance Deducted from Fund
£1,606

Studentship Fund.

£

290 Interest on Investments (gross)

134 Balance Deducted from Fund...

£424

Scholarship Fund.
£

209 Interest on Investments (gross)

£209

21,815

2,611
24,426

97,108
7,567

£ 129,101

1,606
48

£1,654

290

£290

217

£217



INVESTMENTS AT 31st DECEMBER. 1950

GENERAL FUND.

Nominal lance Sheet
Value Value
£80,000 4 per cent. Consolidated Stock, 1957 .. £74,273
£43,600 3J per cent. Conversion Stock, 1961, or after 43,514
£52,000 4 percent. Funditig Stock, 1960-90.. .. 45,662
£64,000 3J percent. War Stock, 1952, or after 63,408
£26,000 2~ per cent. Funding Loan, 1956/61 24,750
£20,000 2£ per cent. National War Bonds, 1951/53 .. 20,000
£31,000 1952/54 31,000
£43,000 " " 1954/56 46,595
£35,000 3 per cent. Savmgs Bonds 1955/65 .. 35,000
£78,000 e 1960/70 .. 78,122
£10,000 1965/75 .. 10,000
£55,495 British Transport 3 per cent. Guaranteed Stock, 1978/88 55,495
£20,000 1967/72 20,259
£4,505 British Gas 3 per cent. Guaranteed Stock, 1990/95 3,638
£2,000 British Electrioity 3 per cent. Guaranteed Stock, 1974/77 1,898
£15,000 ,, 3} " 1976/79 14,925
£3,000 Port of London 3J per “cent. Reglstered Stock, 1965/75 2,687
£23,000 New Zealand Government 3J per cent. Stock, 1962/65 21,989 -
£26,100 S. Australian Government 3 per cent. Consolidated Stock, 1916
or after 16,800
£2,900 Commonwealth of Australia 3J per cent. Stock, 1950/52 2,724
£12,000 " " " 3 per cent. Stock, 1972/74 12,121
£25,000 3 percent. Registered Stock, 1965/67 19,800
£800 Ontario &Quebec Rly 3 per cent. Permanent Debenture Stock 984
£645,644

SINKING FUND FOR FREEHOLD BUILDINGS.

£10,200 4 percent. Funding Stock, 1960-90 . 9,079
£20,300 3jt per cent. Conversion Stock, 1961 or after 18,658
£3,500 3 per cent. Savings Bonds, 1955/65 . 3,518

£3,700 N " " 1960/70 . 3,709

£31,600 " " 1955/75 . 31,600
£2,000 2J per cent. National War Bonds, 1954/56 .. 2,107

£3,200 2| per cont. Treasury Stock, 1975 or after 2,870

£6,400 British Electricity 3 per cent. Guaranteed Stock, 1974/77 6,260

£3,000 N N 3 N " N 1968/73 2,916

£80,717

PENSION FUND.

£22,000 4 per oent. Funding Stock, 1960-90.. 17,165
£18,000 3J per cent. Conversion Stock, 1961 or after 15,173
£2,200 3 per oent. Savings Bonds, 1960/70 2,205
£1,000 3 " ” " 1965/75 .. 1,000

£35,543

JENNER MEMORIAL STUDENTSHIP FUND.

£2,800 4 per cent, Funding Stock, 1960/90.. 2,705
£1,986 British Transport 3 per cent. Guaranteed Stock, 1978/88 1,986
£2,630 Southwark & Vauxhall Water Co. 3 per cent. “ B” Debentures.. 2,757
£1,300 Liverpool Corporation 3 per cont. Stock, 1942, or after 1,097

£8,545

MORNA MACLEOD SCHOLARSHIP FUND.

£1,000 3 per cent. Defonce Bonds, 3rd Issue o oo 1,000
£500 3 per cent. Savings Bonds, 1960/70 .. oo ot 500
£3,800 2£ per cent. Treasury Stock, 1975 or after .. oo 5,203
1974/77 .. 903

£7,600

Market
Value
£82,000
41,965
55,770
60,320
24,937
20,225
31,504
46,350
35,437
77,025
9,700
50,779
19,000
4,111
1,925
15,450
2,895
25 375

21,532
2,958
11,460
24,375
932

£666,025

10,939
19,731
3,544
3,654
30,652
2,060
2,272
6,160
2,903

£81,915

23,595
17,325
2,172
970

£44,062

3,003
1,817
2,226
1,073

£8,119

1,000
494
4,118
860

£6,478
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THE STAFF
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*Sir Alan N. Drury, C.B.E.,
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J. F. McCrka, M A.Sc., Ph.D. (Australia).
Naomi Datta, M.D., Dip. Bact.
D. A. L. Davies, B.A.

R. A.

A. P.

NUTRITION.
Harriett» Chick, D.B.E., D.Sc. (Honorary).

E. Margaret Hume, M.A. (Honorary).

(Medical Research Council External Scientific Staff).

BIOPHYSICS.

*R. A. Kekwvick, D.Sc.
B. Cinader, B.Sc., Ph.D.,

(Beit Memorial Research Fellow).

J. W. Lyttlkton, M.Sc., Ph.D. (New Zealand).

BLOOD PRODUCTS RESEARCH UNIT.

Margaret E. Mackay, M.Sc., Pii.D. (Medical
Research Council External Scientific Staff).
Nancio, M.Sc. (Medical Research

Margaret
Council External Scientific Staff).

L. Vallkt, B.A.

H. R. F. Arnstein, B.Sc.
8Jean Addey, B.Sc.

E. A. Caspary, B.Sc.

PREPARATION AND STUDY OF THERAPEUTIC SERA (ELSTREE).
W. d’A. Maycock, M.B.E., M.D., (Superintendent of Elslree Laboratories and Estate).

G. F. B. Weitz, M.R.C.V.S.

] Lisa L. Lorenz, B.Sc. (Research Student).

PREPARATION AND STUDY OF VACCINE LYMPH (ELSTREE).

*D. McCikan, M.B., B.S., M.R.C.S.
L. H. Collier, M.B., B.S.
A. P. MacLbnnan, B.Sc. (Marna Macleod Research Scholar).*

\Appointed Teacher of the University of London.
*Recognised Teacher of the University of London.

8§Working at Elstree.



PREPARATION AND STUDY OF BACTERIAL VACCINES (ELSTIIEE).

A. F. B. Standfast, M.A.. Dip.Bact. Margaret E. Rowatt, B.Sc., Ph.D.

Margaret P. D. Pile, B.Sc. (Public Health Laboratory Service).
Dorothy H. Card, M.Sc. F. L. Masri, M.B., Ch.B. Dip.Bact.

(Egyptian Government Student).

BIOCHEMISTRY (ELSTREE).

D. E. Dolby, Ph.D.

RESEARCH UNITS HOUSED AT THE INSTITUTE:—

MEDICAL BESEABCH COUNCIL.

Blood Group Research Unit.

B. B. Race, Ph.D.,, M.B.C.S., L.R.C.P.
Ruth Sanger, Ph.D., B.Sc.

Helene A. Holt, B.A.

Joan S. Thompson, B.Sc.

Blood Group Reference Laboratory.

A. E. Mourant, M.A., D.Puil., D.M.
Dorothy M. Parkin, M.R.C.S., L.B.C.P.
E lizabeth W. lkin, M.Sc.

Juan W alby, B.Sc.

ADMINISTRATION.

Secretary and Accountant - - - S.A. White, A A.C.CA.
Elstree Secretary and Estate Manager - F. K. Fox.
Solicitors: Auditors:

Field, Eoscoe & Co., Cooper Brothers & Co.,

52, Bedford Square, W.C. 1. 14, George Street, Mansion House, E.C. 4.



ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
June 14th. 1951.

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report of the work of the Institute for
the year 1950/51.

GOVERNING BODY.

As successor to Professor H. R. Dean, who had resigned owing to pressure of University
work, the Council at its last meeting elected Sir William Wilson Jameson as one of its repre-
sentatives on the Governing Body. The Council also re-elected Sir Henry Dale and Sir Paul
Pildes as its other representatives until 31st. December, 1951.

The Governing Body takes pleasure in reporting that the honour of Knighthood was con-
ferred on Dr. A. N. Drury in the King's Birthday Honours of 1950 and that he was recently
elected a fellow of the Royal College of Physicians.

COUNCIL.

At last year's Annual General Meeting two of the three retiring members, Dr. J. Henderson
Smith and Professor M. J. Stewart, did not seek re-election to the Council. The third retiring
member, Professor S. P. Bedson, was re-elected. Dr. Muriel Robertson, Dr. A. A. Miles, Lord
Balfour of Burleigh, Dr. J. E. McCartney and Dr. W. T. J. Morgan were also elected to the
Council as representatives of the Members of the Institute

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 Professor E. J. Conway, The President of
the Royal College of Veterinary Surgeons and Professor H. R. Dean, representing the Royal
Irish Academy, the Royal College of Veterinary Surgeons and the University of Cambridge
respectively.

MEMBERS.

The Governing Body noted with pleasure that a member of the Institute, Professor T.
Dalling, was knighted during the year.

The death of Lt.-Col. Glen Liston, a member since 1931, is recorded with regret.

Mr. A. F. B. Standfast has been elected a member of the Institute.

STAFF.

It is recorded with pleasure that Dr. P. Ellinger has recently been appointed Professor
Emeritus and Ehrenburger of the Academy, Dusseldorf.

Dr. D. E. Dolby and Miss D. H. Card have joined the Elstree Staff. Mr. S. A. White,
formerly Assistant Secretary, was appointed Secretary in October. Mr. M. Crumpton and
Mr. A. P. MaelLennan were awarded a Research Studentship in Biochemistry and the Morna
Macleod Scholarship respectively. Miss M. F. Kelleher, Miss J. Addey and Mr. E. A. Caspary
have taken up temporary staff appointments.

Miss W. M. Stanier and Dr. D. Aminoff resigned during the year.

The Blood Products Research Unit, the Blood Group Research Unit and the Blood Group
Reference Laboratory of the Medical Research Council are still accommodated at the Institute.

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 Instnute.
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BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Hcemophilus pertussis. Mr. A. F. B. Standfast has continued his investigations into the
antigens of Hcemophilus pertussis. A survey of the main characters of freshly isolated strains
has shown that each of these characters can and does vary quantitatively and that they vary
independently of one another. Therefore the presence of one character, even strongly marked,
is not evidence that another character will also be strongly marked or even present at all.

The mouse protective antigen, which may well be the antigen responsible for the protection
of children against whooping cough, can only be assigned by the somewhat complicated and
time consuming mouse protection test. No satisfactory alternative test has been found. With
this handicap the work of isolating and purifying the protective antigen must proceed slowly.

A serological investigation of strains of high and low agglutinability (within Phase 1) has
been started. Gross absorption tests have shown that only one major antigen is involved in
these strains. A complicating factor is that either type of strain may be of high or low
agglutinogen content as measured by quantitative absorption. It is hoped that this work will
throw light on the mechanism of agglutination.

Dr. E. L. Masri has continued his investigation of the haemagglutinin of 3. pertussis. The
conditions for its production in solid and liquid media have been studied. Extraction of the
bacteria with sodium acetate followed by precipitation with cold methanol and absorption on to
red blood cells has resulted in a purified preparation of the antigen in an active form, which has
enabled some of the chemical, physical and biological properties to be investigated. The purest
preparations appear to be free from other antigens. Preliminary tests suggest that the protective
properties attributed to the heemagglutinin have been due to contaminating antigens.

Dr. M. E. Rowatt has been investigating the amino-acid metabolism and growth require-
ments of 3. pertussis. The oxidation of glutamic acid has been studied in particular and it has
been shown that avirulent strains form a product which is not formed by virulent strains in
guantities detectable under the conditions used. This compound has not yet been identified.
It contains nitrogen but not sulphur and it is not a common amino-acid, a peptide or a volatile
amine. Growth of avirulent strains of 3. pertussis has been obtained in semi-defined media
using small inocula.

Miss D. H. Card has started an investigation into the growth requirements of the murine
strain of Mycobacterium tuberculosis (vole bacillus) with particular reference to liquid media.

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

The studies on the inhibition of the skin reaction in animals sensitised to Trichomonas
antigen have been continued. Various substances have been studied in addition to “ phenergan,”
such as, sphingomyelin, cortisone and adrenocortico-tropic hormone. (A.G.T.H.)

Cortisone and “ phenergan” (a synthetic antihistamine) have both been examined as regards
their capacity, when mixed with the testing fluid, to prevent the local reaction in the skin.
Phenergan when added to the testing fluid inhibits the reaction while cortisone does not.

The observations on the white corpuscle reaction and the accompanying desensitisation of
the skin found during and immediately after parturition have been completed.

Work on the response of very young and old animals to vaccination with Trichomonas
antigen is being continued.

Miss J. K. Glausen has continued her work on the growth of Trichomonas feetus in vitro.

The metabolic end-products of T. feetus have been investigated, the organisms being grown
under semi-angrobic conditions. The acids present in the medium after growth have been
extracted and identified by means of paper chromatography. Succinic and acetic acids were
present in the used but not in the fresh medium.

The gas evolved by the organisms contains a high percentage of hydrogen and a little
carbon dioxide. Little if any ammonia is produced. Tests for other nitrogenous end-products
have not yet been made. The factors in serum essential for the growth of T.Jeetus are heat-
stable, water-soluble and non-dialysable. Other work has included testing the ability of different
sugars to act as sources of carbohydrate, and the effect of oxygen tension in the atmosphere on
growth.

Some comparative studies have been made with the flagellate Strigomonas oncopelti.
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Mr. A. E. Pierce has commenced an electrophoretic and serological study of normal and
immune bovine sera. Cattle and rabbits have been immunized with Trichomonas feetus antigen.
The normal and immune sera obtained from these animals have been examined and subjected to
various methods of fractionation and absorption.

Experiments have also been carried out on the passive in vitro and in vivo sensitization of
the guinea-pig uterus with immune sera prepared in the rabbit and bovine. Serum fractions
prepared by salt fractionation have also been examined for their ability to fix passively in the
guinea-pig uterus and produce a characteristic anaphylactic response in the Dale bath, and
typical symptoms of anaphylaxis in vivo. Immune bovine serum and serum fractions have also
been injected into calves, and intradermal tests carried out to detect any fixation of antibody in
the dermis.

Experiments have also been started on the possible use of excised strips of the bovine uterus
in the Dale bath.

Vaccinia Virus. In collaboration with Dr. E, Weston Hurst (Imperial Chemical Indus-
tries) Dr. D. McClean has continued his investigation into the possible relationship between
‘" iso-allergic encephalitis ” and post-vaccinial encephalitis. In the first experiment it was hoped,
by very light sensitisation of guinea-pigs with both homologous and heterologous cerebral white
matter with and without adjuvants, to show that subsequent vaccination precipitated paralytic
symptoms and the typical histological changes in the central nervous system. The results were
disappointing ; there was no evidenco that vaccination influenced the development of encephalitis.
A second experiment with groups of guinea-pigs more thoroughly sensitised is now in progress.
Eumsdeu’s observation that many sensitised animals which manifest no paralytic symptoms, but
nevertheless show the typical histological changes, has complicated the planning of the time
intervals between sensitisation and vaccination, the selection of the optimum time at which to
sacrifice for autopsy and the assessment of results.

Mr. L. Vallet and Dr. McClean have begun an investigation of the inactivation of vaccinia
virus by ultra-violet light with a view to determining whether the treated virus is still antigenic.
A preliminary dose of an antigenic preparation of killed virus might reduce the incidence of
complications in those vaccinated for the first time at school age or in later life.

In collaboration with Dr. C. H. Lack (Eoyal National Orthopaedic Hospital) and Professor
B. H. Thompson (Guy's Hospital), Dr. McGleau and Dr. L. H. Collier have continued their
study of the influence of 2, 3- dimercapto-propanol (BAL) on the proliferation of vaccinia virus.
The inhibition of virus lesions in the skin by inunction with BAL reported last year has been
confirmed, but the interpretation of the results has been complicated by the gross variation in
the copper content of the skin not only from rabbit to rabbit but also in different areas of skin in
the same rabbit and also by the observation that although both sodium di-ethyl dithio-carbamate
and 8-hydroxy-quinoliue aro even more effective than BAL in binding the copper in the skin,
they completely fail to inhibit the virus lesion. Thus it appears that the action of BAL on the
proliferation of the virus cannot be due to the removal of available copper. In order to determine
how BAL acts on vaccinial infection, the action of the virus on intracellular enzyme activity is
being investigated ; in the first instance it has been shown by Warburg's direct method that the
Pyruvic oxidase activity of rabbit brain is increased when it is infected with vaccinia virus.

Dr. Collier is continuing his investigation into the conditions affecting the stability of
vaccinia virus under different conditions of storage. It has been found that freeze-dried prepar-
ations of elementary bodies suspended in digest broth or in 1% peptone, and freeze-dried
suspensions of vaccine pulp in distilled water hold their titre for long periods at room temperature,
and deteriorate comparatively slowly at 37°C. Such preparations, together with a glycerinated
suspension as issued for routine use, are being submitted to field trials on groups of hitherto
Unvaccinated children. In connection with this work, an examination is being made of the
influence of flocculation of vaccinia virus on its infectivity.

Dr. Collier has elaborated a technique whereby infected chick embryos can bo given
repeated doses of chemotherapeutic agents by the yolk sac route, and will shortly conduct a
series of experiments on the chemotherapy of vaccinia, using in the first instance a series of
thiosemicarbazones.



Streptococcal Capsulation and Virulence. An attempt is being made by Mr. A. P.
MacLennan in collaboration with Dr. MeClean to define the conditions under which Group A
and Group 0 streptococci produce capsules, both in culture and in animal body. The problem is
being approached from two directions ; the progressive simplification of broth media in which
capsulation is maximal, and the step-wise elaboration of a simple defined medium in which
capsulation does not occur. It has been found that capsule production by some Group A and
Group G strains is not limited to serum-enriched media but occurs also in digest broth and even
in peptone water.

The question whether capsule loss as cultures age is enzymic in nature, is under examin-
ation because of its bearing on the chemical relationship of capsular substance to the hyaluronic
acid obtainable from streptococcal culture supernatants. Later work will aim at clarifying the
relationship of capsulation to virulence.

Diphtheria antitoxin. Sir Percival Hartley has been investigating the properties of different
kinds of homologous and heterologous diphtheria antitoxins. The whole natural serum, the /3
and y globulins prepared by electro-phoresis, the globulins prepared by precipitation with
neutral salts, and refined antitoxins prepared by the peptic digestion of diphtheria antitoxin
(made, respectively, in the horse and in the guinea-pig) have been included in the studies. In
comparative tests in guinea-pigs the behaviour of these different antitoxins towards toxin and
towards virulent living cultures (the antitoxins”being injected before or after the toxin or culture)
has been studied.

The effect of peptic digestion on the properties of diphtheria antitoxin has been investigated;
it has been found that, in addition to losiug the property of passing the placental barrier and of
sensitising guinea-pigs anaphylactically, the dispersal in the animal body, its retention and rate
of elimination are very much altered after digestion with pepsin. An explanation for the changes
produced by peptic digestion on the antitoxin molecule has been offered.

It has been shown that passive sensitisation in vitro can be effected and demonstrated by
guinea-pig intestine as well as the uterus. Thus, the range and application of this method of
study is greatly extended, as animals other than young virgin females can be used.

It has been shown that gravis strains of G. diphtheria isolated on Tyneside require more
antitoxin for their control than certain other gravis strains and experiments have been
conducted to see if a comparative test for virulence could be based on the observations.

Bacterial cytology. Dr. E. Klieneberger-Nobel has carried out an investigation both by
phase contrast microscopy and in stained preparations of L-form production. It has been shown
in Hcemophilus Morax-Axenfeld that prior to L-form production the bacterial filaments produce
double spirals which bring different bacteria into juxtaposition. A fusion then takes place which
is followed by L-form development. In Proteus vulgaris some filaments disintegrate under
certain circumstances into granular forms which, it is suggested, by means of fusion likewise
produce L-forms. In both cases the L-phase reproduces the bacillary phase. Dr. Klieneberger-
Nobel is now engaged in a study of the effect of bacteriophage on L-form production.

Dr. R. G. Wittier has continued the study of the L-form of Hcemophilus pertussis. It has
been found that the L-form retains to a large extent the virulence, toxicity, and serological
specificity of the bacillary culture from which it is derived. Furthermore, it has been found that
the L-form appears regularly in mice during the second or third week after intranasal inoculation
with Phase | bacillary form of H. pertussis. The bacillary form is rapidly transformed into the
L-form when injected into mice immunized with Phase | vaccine. L-forms isolated from the
mouse revert to the bacillary form on Bordet-Gengou medium. The L-form of H. pertussis
appears to be more resistant to ageing and the action of immune bodies than the bacillary form.

Specific antisera. Mr. G. F. B. Weitz has expanded his investigations on the preparation
of specific precipitating antisera for identification tests on the blood meals of various blood-
sucking insects so as to include a greater variety of mammalian species. To this effect studies
were made on the presence of common antigenic factors in the serum protein of various
mammals. By means of absorption technique, it was found that two types of antibodies are
present in antisera prepared in rabbits. One type of antibody is characterized by its ability to
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react with the serum proteins of all mammals and can be readily absorbed from the antisera with
mammalian antigens. The second type of antibody complex reacts only with the serum proteins
of mammals which are closely related to the species concerned. The latter type of antibody i3
difficult to remove by ordinary absorption methods but can be eliminated by cross immunisation
experiments. Thus a highly specific antihuman serum was prepared in a chimpanzee which
could be of great value for the distinction of serum proteins of man and higher apes in blood
meals of tse-tse flies.

The work on feeding habits of A. aquasalis in Trinidad has been continued with Major R.
A. Senior White, the Government malariologist, and well over 4,000 blood smears have been
identified. Collaboration with workers in East Africa, involving identification of tse-tse fly
meals, has increased as antisera against East African mammals becomes more available.

The possibility of using Azoproteins as labelling materials under experimental conditions for
the identification of members of a single species is being investigated in collaboration with
Dr. M. G. Macfarlane.

Plasma substitutes. Dr. W. d'A. Maycock and Miss L. Lorenz have investigated the
renal excretion and disappearance from the blood stream of fractions of dextran of different
average molecular weights : 22,000, 124,000, 220,000, 700,000, 3,000,000. The blood levels, in
the first hour after injection, fall by some 40% to 60% except in the case of the smallest fraction.
Only a small part of this fall is accounted for by renal excretion of the dextran, and hremodilution
due to the passage of tissue fluid into the circulation does not appear to be significant. In the
case of the smallest molecular fraction, about 60% of the injected dextran is excreted within the
first hour. After the first hour the curves of disappearance from the blood stream for all fractions
are similar; the largest molecular fraction taking some six days to disappear, that of mol. wt.
124,000 some three days. The smallest molecular fraction is cleared from the blood stream
within 24 hours. The excretion of dextran is accompanied in the first few hours by a diuresis,
which is not detectable if 24 hour samples only are measured. Dextran can be detected sero-
logically in the urine for several weeks after the plasma has been cleared of dextran.

It appears that in the first few weeks, after intravenous injection, the dextran which is not
excreted, is distributed throughout all the tissues of the rabbit, including the brain, spinal cord,
and cerebro-spinal fluid. The heaviest deposits are found in the liver. In heavily loaded animals
dextran has been detected serologically in saline extracts of the following tissues : at six months
after injection, brain, spinal cord, bone-marrow, lungs, liver, kidney, skeletal and cardiac muscle,
stomach, lymph glands; at nine months after injection, cerebro-spiual fluid, bone-marrow,
skeletal muscle, kidney, liver and lymph glands; at 12 months after injection, brain, cerebro-
spinal fluid, liver, kidney and lymph glands.

Histological examination of the tissues of rabbits given various doses of the fractions
mentioned above, and of dextran prepared for transfusion has been carried out in collaboration
with Dr. R. Drury (University College Hospital) and has revealed no significant morphological
changes attributable to dextran.

The excretion of dextran into the stomach has been studied in patients in collaboration with
Dr. G. M. Bull (Post-graduate Medical School of London).

The examination of dextran used in the extended clinical trial under the segis of the Ministry
of Health and Medical Research Council has been completed.

The chemical methods used for the quantitative estimation of dextran have been further
investigated. It has been shown that the Hint Thorsen Method which is used for the estimation
of dextran in blood, is not reliable when large quantities of plasma or serum are used, and that
the method cannot be used for the estimation of doxtran in saline extracts of tissues. A method
is being devised for the estimation of dextran in tissue extracts.

Slow constrictor substance in human serum. Mr. Y. E. S. Gabr, in collaboration with
Bir Alan Drury and Dr. W. T. J. Morgan, has been investigating the chemical nature of the
substance present in human serum which has a slow constrictor action on the guinea-pig’s gut.
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BIOCHEMICAL STUDIES.

The Blood Group Studies. Dr. E. E. Annison and Dr. W. T. J. Morgan have succeeded
in isolating and characterising the gene product responsible for the “ Lewis”. Lea, blood group
character. The material is a mucoid very similar to the human group A-substance described
earlier. The main components, fucose, galactose, glucosamine and chondrosamine and eleven
amino-acids, appear to be common to both substances and further studies are being directed to
determine the amounts of each of the components present in the group substances. Dr. Annison
has carried out preliminary experiments on the oxidation of the Lea substance with the periodate
ion in order to compare the behaviour of this substance with that of the group A-substance under
similar conditions.

Mr. B. A. Gibbons and Dr. Morgan have continued their attempts to isolate essentially
homogeneous preparations of the human blood group B-substance from ovarian cyst fluids, but
the difficulty of obtaining group B cyst fluids has considerably hindered the investigation and
only limited progress can be reported. It seems probable that the group B material is composed
of the same carbohydrate and amino acid residues as have already been reported for the group A
and “ Lewis ” factors. The isolation of the human group B-substance as an essentially homo-
geneous material and the comparison of its properties with those of the human group A-substance
is important as it will allow for the first time the products of allelomorphic genes to be compared.

Mr. M. J. Crumpton has undertaken the preparation of further specimens of the so-called
O-substance which occurs in the tissue fluids and secretions of all secretors within the ABO blood
group classification and in preliminary studies has commenced to investigate the action of
enzymes obtained from Cl. welchii culture filtrates on this material.

Dr. Winifred Watkins and Dr. Morgan have completed their studies of the action of perio-
date on a number of different blood group receptors on the human erythrocyte surface. The
relative susceptibility of the receptors to the action of periodate was measured by the loss of
agglutinability with the homologous serum and by the fall in the power of the treated erythro-
cytes to absorb the corresponding antibody from solution. The M, N and Rhesus (D) receptors
are readily destroyed during treatment with 0 001 M periodate at pH 5 for 15 minutes, whereas
the A, B, H, P. Lea and O receptors are not appreciably inactivated. Treatment of the red-cells
with stronger periodate solutions at more acid pH, demonstrated that the “ Lewis ”, Lea, and
group P factors are most resistant to oxidation with periodate. The investigation was under-
taken in the hope that some insight would be gained into the nature of these blood group factors
(M, N, P, Rhesus (D)), which do not occur in a water-soluble form and which up to the present
have remained unidentified chemically ; for various reasons it has not been possible to do this.

Dr. N. Datta is attempting to isolate from soil and from fermenting farm compost, micro-
organisms which when grown in vitro will liberate into the culture fluid an enzyme which will
decompose the human blood group substances.

Dr. J. E. McCrea and Dr. Morgan have collected from 50 litres of human group 0 erythro-
cytes about 1 g. of a lipo-carbohydrate material which possesses considerable group activity as
well as a pronounced capacity to inhibit the agglutination of chicken red-cells by heated LEE
influenza virus. Material isolated from group AXB cells shows similar activity against the virus
but displays no significant power to neutralise a human anti-0 serum. Methods for the separa-
tion and purification of these two biologically active components of the erythrocyte extract are
being devised.

Dr. McCrea has completed his studies on the physical and chemical properties of the mucoid
which he has obtained from sheep submandibular glands and which has been shown to possess
immense activity in the virus inhibition test. As little as 0 005 mg. of the purified mucoid com-
pletely inhibits 5 agglutinating units of heated influenza B (LEE) virus in the standard test with
fowl erythrocytes. The material contains 10 3% N, yields 13-6% reducing sugars, as glucose,
after acid hydrolysis and 12% chondrosamine, which is the only amino-sugar present.

Bacterial Antigens. Mr. D. A. L. Davies and Dr. Morgan have continued their work on
the isolation and examination of the O somatic antigen of Shigella shiyae. Evidence has been
obtained that in some recent preparations of this material, enzyme degradation has occurred and
has brought about important changes in the chemical nature of the native antigenic oomplex.
The detection of these changes and the detailed examination of the resulting antigenic material,
have caused considerable delay and little progress in this field of immuno-chemistry can be
reported.
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Dr. Datta has studied the immune response which arises in rabbits after the inoculation of
lyg. of a purified preparation of the O somatic antigen of Shigella shigae. Intravenous injection
of the material gave a better response, as measured by the agglutination reaction, than antigen
given subcutaneously. It was observed, however, that the number of doses administered had a
greater influence on the antibody titres finally obtained than did the route of inoculation. The
studies are being extended to include an examination of the formation of specific “ Shiga”
precipitins and lysins in these experimental animals.

Toxins and Enzymes. Dr. M. G. Macfarlane has continued a study of the biochemical
factors involved in the action of the Clostridial toxins on cells or cell constituents which may
determine the difference in virulence of the toxins on different species of animals. | he action of
Cl. welchii toxin on suspensions of mitochondria prepared from the liver tissue of mice, guinea-
pigs and rabbits has been examined. These particles, which are lipoprotein in nature and carry
many of the important enzymic activities of the liver cell, are readily attacked by the bacterial
lecithinase, with a concurrent decrease in some of the enzymic activities. Detailed examination
of the consequences of the toxic action on the succinoxidase activity of the mitochondria has
revealed differences in the behaviour of mitochondria from different species of animals, those from
mouse liver for instance, being much less affected than those from guinea-pig liver.

The probability that these differences reflect differences in the structure of the particle,
which may be species-specific, is being investigated in collaboration with Dr. Datta by the
preparation of immune sera.

Dr. Macfarlane and Miss G. M. Harris have examined the effect of Cl. oedematiens toxin
on various isolated oxidation and glycolytic systems of muscle, without detecting any action
which could account for the toxicity in vivo. The toxin, however, appears to have an inhibiting
action in some circumstances on the cytochome oxidase of mitochondria, but the specificity and
exact mode of this action has not yet been determined.

Studies on Coenzyme A. Dr. J. Baddiley and Dr. E. M. Thain have continued their
studies on the structure of coenzyme A, the factor which participates in biological acetylation
processes. This coenzyme is believed to be a dinucleotide composed of adenosine, pantothenic
acid, a sulphur-containing substance (probably thioethanolamine) and two or three phosphate
groups. The enzymatic degradation product of coenzyme A which is active in promoting the
growth of Acetobacter suboxydans is now shown to differ from pantothenic acid —2' or —4'
phosphate or the 2' : 4'— diphosphate, all of which have been synthesised. The behaviour of
these phosphates towards acid and alkali has been investigated and conditions ascertained under
which coenzyme A would give rise to these compounds if such groupings were present in its
molecule. Methods have been developed for the separation and identification of the synthetic
phosphates, their hydrolysis products and related substances on paper and it was found that acid
and alkali hydrolysates of coenzyme A contain a compound indistinguishable from pantothenic
acid —4' phosphate. The presence in coenzyme A hydrolysates of adenosine —5' phosphate
and thioethanolamiue has been confirmed and a tentative formula has been advanced.

Codecarboxylase. Dr. Baddiley and Dr. Thain, in collaboration with Dr. A. W. Bodwell
of Cambridge, have proposed a new formula for codecarboxylase (pyridoxal phosphate). It was
found that the intensity of the yellow colour of a suspension of a Lactobacillus producing
codecarboxylase from pyridoxal was a good indication of the amount of coenzyme formed. The
suggestion from these observations that natural codecarboxylase gives yellow solutions is
supported by the marked yellow colour of synthetic pyridoxal phosphate in neutral solution.
This colour, together with the absence of phenolic properties in the phosphate, is consistent with
the presence in the molecule of a phosphorylated hydroxy-methylene-ketone structure. A
formula incorporating this foature has been advanced.

Dr. Baddiley and Mr. A. P. Mathias are attempting a synthesis of the alternative phosphory-
lated hydroxymethyl structure.

Nucleosides. Adenine thiomethyl pentoside, the sulphur-containing nucleoside first
isolated from yeast, has been shown by Dr. Baddiley to be 5'-deoxy-5'methylthio-9-£-D-
ribofuranosyl adenine. This has been confirmed by synthesis. Starting from inosine, the
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structure of which is fully established, a methylthio group was introduced by known chemical
procedures into the terminal 5'-position of the sugar residue. The product was identical with
hypoxanthine thiomethyl pentoside, obtained from the natural adenine nucleoside by deamination.
Similarly, starting from adenosine a series of reactions led to the production of a 5'-methylthio
derivative identical with adenine thiomethyl pentoside.

Hydrogenolysis of Thioamides. Dithioesters have been shown by Dr. Baddiley to give
rise on hydrogenolysis with Baney nickel to hydrocarbons. Under similar conditions, however,
thioamides behave in a more complex manner. In dioxan solution the expected secondary
amides are formed, along with other unidentified products. In alcohol hydrogenolysis proceeds
to the stage of hydrocarbon and amine, che latter then being ethylated by the solvent.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Equipment. Dr. J. W. Lyttleton has developed a diffusiometer for the measurement of
the diffusion constants of macromolecules using an interferometric system of the Gouy type for
the registration of the diffusion.

Dr, R. A. Kekwick, in collaboration with Messrs. J. & E. Hall, Ltd., Dartford, Kent, has
been developing and testing a new design of freeze drying plant for the dessication of human
plasma.

Electrophoresis and Ultracentrifuge Studies. In collaboration with Professor F. W.
Rogers Brambell (University College of North Wales), Dr. Kekwick has been studying the
changes in maternal sera and embryonic fluids in the rabbit following the injection of brucella
antisera prepared in rabbits and bovines. The injections have been made in various sites, such
as into the maternal circulation intravenously, and into the uterine lumen in order to discover
the permeability of the various embryonic membranes to such agents and consequently the
mechanism of the transfer of antibodies from mother to foetus.

A number of human specific blood group substances, isolated by Dr. Morgan and his
colleagues, have been examined. The results have influenced the methods of purification adopted.
Some physico-chemical characteristics of purified products have been measured and it would
appear that as a group the substances have a molecular weight of 260,000—300,000 and that the
molecules are very asymmetrical in shape.

Dr. N. H. Martin (St. George's Hospital) has extended his work on pathological sera from
patients with liver damage.

Immunological Studies. Dr. B. Cinader has been studying the inhibition of Gl. Walchii
lecithinase by equine antitoxin with reference to the differentiation of activities of the beta and
gamma antibodies, using a manometric method of estimation.

With Mr. Weitz work is continuing on the interaction in vivo of totanus toxin and antitoxin
in the mouse.

Ultra Violet Irradiation of plasma. In relation to the ultraviolet irradiation of plasma
to inactivate the hepatitis factor, it has been claimed that the concomitant prolongation of
clotting time was due to increased antithrombic activity. The effect has been studied by Dr.
Lyttleton and Mr. Vallet, and it has been established that there is no increase in antithrombin
following irradiation, but that the prolongation of clotting time is the result of modification of
the plasma fibrinogen.

Human Plasma and Plasma Products. The Blood Products Unit, as in previous years,
has prepared dried plasma, and plasma fractions for the Ministry of Health.

Mr. Vallet has developed apparatus for the sterilization of plasma with ultra violet light.
The method is now in use in the routine production of dried plasma.

Miss M. Nance has continued her work on the fibrinogen fraction of human plasma.

Dr. M. E. Mackay has completed the work on the fractionation of bovine serum and plasma
with ether. It has been found possible to separate beta globulin, gamma 1 and gamma 2
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globulins from a mixture of beta-gamma globulins. A series of fractionations on plasma samples
from individuals before and after immunisation with blood-group antigens has been carried out
for Dr. P. L. Mollison (Medical Research Council Blood Transfusion Research Unit). In
collaboration with Dr. Kekwick a method has been developed for the recovery of serum albumin,
and work on the purification of albumin is in progress.

Dr. N. H. Martin has studied the calcium binding properties of protein fractions prepared in
the Unit.

NUTRITIONAL STUDIES.

Heredity of the Nicotinamide methylating mechanism in rats. During the year
Professor Ellinger's earlier results on the heredity of the nicotinamide methylating mechanism in
rats have been considered statistically and additional information needed to complete the analysis
has been obtained. It is not yet possible to summarise the results of the statistical analysis.

Observations on the effect of nitrogen mustard on the heredity of the nicotinamide
methylating mechanism has been continued and extended to include the effect observed on
female rats and on the later F generations of the offspring of nitrogen mustard treated males.
The effect of nitrogen mustard treatment on females and their offspring seems to be far less
distinct than on males. This might be due to the fact that the treatment causes either sterility
within a few days of the treatment or, with smaller doses, no visible effect at all. The effect of
the nitrogen mustard treatment on the later progeny of treated male rats seems to persist for at
least six or seven generations.

The Metabolites of Nicotinamide. A new method for tracing unknown urinary meta-
bolites on the basis of estimating extinction curves with a photo-electric photometer is in the
course of development by Professor Ellinger and Miss M. F. Kelleher. The investigation is still
in its preliminary stages.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Blood Group Studies, It seems beyond doubt that blood groups afford at present the
most direct approach to the study of the human germ plasm. With this in mind the work of
the Blood Group Research Unit is directed towards finding “ new” blood group systems and
towards filling gaps of knowledge in “old” ones.

The first problem is being approached by the testing of sera of persons known to have been
immunized by pregnancy or transfusion. It is in such sera that antibodies defining “ new ”
antigens have in the past usually been found. As a more active measure the Unit is giving
small injections of blood to more than a hundred volunteers in the hope that some of them may
respond by making antibodies to antigens yet unknown or only guessed at.

The following example shows what is meant by the filling of gaps in blood group knowledge.
For six years there has been much argument whether the three pairs of the Rh complex are
separable or not. Recently the Unit was fortunate in being sent a sample of blood from a
person who, after much study, was found to lack two of the three parts, which parts are therefore
evidently separable. Further, the missing antigons presumably reflect a small deletion in the
Rh chromosome. Deletion is a phenomenon familiar in species which have been well studied
genetically but no good case has previously been made for its occurrence in man.

The Unit has spent a good deal of time on the elucidation of the manner of inheritance of
the blood group antigen called “ Kidd ” discovered in Boston, Mass.

Analysis of several hundred families, whose blood groups have been tested during the last
four years, has made it seem very probable that the genes for the eight systems of blood groups
are carried on different chromosomes. The ninth blood group system, Kidd, is being investigated
from this point of view.

Dr. R. K. Waller of the Medical College of Virginia, Richmond, Virginia, and Miss Marion
Lewis of the Children’s Hospital, Winnipeg, Manitoba, have spent some months working in
the Unit.

The Unit is in very close collaboration with Dr. A. E. Mourant of the Medical Research
Council Blood Group Reference Laboratory. As in previous years much help has been given by
Professor R. A. Fisher (Department of Genetics, Cambridge).
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Blood Group Reference Laboratory. The Laboratory has continued to supply blood
grouping serum of all kinds to the National Blood Transfusion Service and other users at home
and abroad. It has had to face greatly increased demands for anti-A and anti-B grouping serum.
The Transfusion Service has also increased its demands for sera of animal origin and for the
standardization of Bh grouping sera and the investigation of routine serological problems, thus
necessitating a further increase in the technical and maintenance staffs.

Examples of a great variety of hsemagglutinogens have continued to be found and made
available for blood grouping purposes Quantities of sera both for routine issue abroad and for
research purposes have been dried through the kindness of the Blood Products Besearch Unit.
The Laboratory thus now holds dried qualitative standard preparations of nearly all known
human blood group agglutinins.

Selected cases arising in the course of routine work have been studied in detail and papers
prepared for publication. Anthropological blood group studies have been carried out on natives
of Spain, the Canary Islands, Nigeria, Uganda, Kenya, India, Pakistan, New Guinea, Columbia
and New Mexico.

Instruction has been given in blood grouping to about forty pathologists and technicians
from laboratories in Great Britain, the British Commonwealth and other places. Large numbers
of tests have been done for laboratories in Europe and the British Commonwealth.

In conclusion the Governing Body desires to record its great appreciation of the manner in
which the scientific, administrative and technical staffs have worked together during the period
under review, and to congratulate them on the interest and range of their scientific activities.

HENBY H. DALE,

Chairman of the Governing Body.






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

AMINOFF, D. ana MORGAN, W. T. J.
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BADDILEY, J., TRAUTH, 0.
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CHICK, H.
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Studies in Immunochemistry. The oxidation of the hdman
BLOOD GROUP A SUBSTANCE WITH THE PERIODATE ION.

Biochemical Journal, Vol. 48, 1951.

The Separation and identification of small amounts of

MIXED AMINO SUGARS. (lbid).

The Hydrogenolysis of Dithioesters and Thioamides.

Journal of the Chemical Society, December, 1950.

The Synthesis of Purine Nucleotides. Meldola Medal
Lectures. Royal Institute of Chemistry, Monographs

and Reports, No. 8, 1950.

Purines. Thorpe's Dictionary of Applied Chemistry, Vol. 10,
1950.

Serine. (lbid).

The Synthesis of Pantothenic Acid —2' and —4' Phos-
phates as possible degradation products of Coenzyme

A. Journal of the Chemical Society, February, 1951.

A possible structure for Codecarboxylase. Nature,

Vol. 167, 1951.

The Structure and synthesis of Adenine Tiiiomethyl
Pentoside. Synthesis of 5'-M kthyltiiio-lnosine.

(1bid).

Supplementary Nutritive Values between the Proteins
of some Common Foods. Journal of the American

Medical Women’'s Association. Vol. 5, 1950.

The Causation of Pellagra. Nutrition Abstracts and

Reviews, Vol. 20, 1951.

Beta and Gamma Globulin Tetanus Antitoxin of the

H yperimmune Horse. Nature, Vol. 166, 1950.



ELLINGER, P The Bole of Intestinal Floua and Body Tissue in tue

Biosynthesis of Nicotinamide in Rat and Man.

Experientia, Yol. VI/4, 1950.

HAMOIR, G. Fish Tropomyosin and Fish Nucleotropomyosin. Biochemial

Journal, Yol. 48, 1951.

KEKWICK, R. A, Physico-Chemical examination of blood-group A substance.

Biochemical Journal, Vol. 46, 1950.

KERR, W. R.,, ROBERTSON, M. A Study of the White Blood Corpuscles in Bovines at
and McGIRR, J. L. Parturition with a Consideration of the Evidence
of the Aciion of the Adrenal Cortical Hormone

(Cortisone]. Journal of Hygiene, Vol. 49, 1951.

klieneberger-nobel, e. On Streptobacillus moniliformis and the Filtrability of

its L-form. Journal of Hygiene, Vol. 47, 1949.

» - Methods for the study of the cytology of bacteria and
pleuro-pneumonia-likb organisms. Quarterly Journal

of Microscopical Science, Vol. 91, 1950.

macfarlane, M. g e The Biochemistry of Bacterial Toxins. 4. The L hcithinase
Activity of Clostridium hemolyticum toxin.

Biochemical Journal, Vol 47, 1950.

W n The Biochemistry of Bacterial Toxins. 5. Variation in
HAMOLYTIC ACTIVITY OF IMMUNOLOGICALLY DISTINCT
LKCITHINASES TOWARDS ERYTHROCYTES FROM DIFFERENT

species. (lbid).

________________________________________ Nature and relationships of the specific products of the

HUMAN BLOOD-GROUP AND SECRETOR GENES. Nature,

Vol. 166, 1950.

Morgan, w. t. j. The Inactivation of the blood-group receptors on the
and WATKlNS, W. M. HUMAN ERYTHROCYTE SURFACE BY THE PERIODATE |ION.

British Journal of Experimental Pathology, Vol. 32, 1951.

PAINTER, h. a. and zilva, S. S. .. The Influence of L-Ascorbic Acid on the disappearance
of the Phenolic Group of L-Tyrosine in the presence
of guinea pig liver suspensions. Biochemical Journal,

Vol. 46, 1950.



PERKINS, Il. R. and ZILVA, S. S. ... The Influence of scurvy and fall in weight in young
GUINEA PIGS ON THE ALKALINE PHOSPHATASE CONTENT OF
THE SERUM AND THE ZONES OF PROVISIONAL CALCIFICATION.

Biochemical Journal, Vol. 47, 1950.

PUBLICATIONS OF THE MEDICAL RESEARCH COUNCIL UNITS.

BLOOD GROUP RESEARCH UNIT.

BERT'NSHAW, D., LAWLER, S. D,, The combination of blood groups in a sample of 475
HOLT, H. A, KIRMAN, B. H. people in a London Hospital. Annals of Eugenics,
and RACE, R. R. Vol. 15, 1950.

COLL'NS, J.O., SANGER, R.,ALLEN, Nine blood group antibodies in a single serum after

F. H. and RACE, R. R. multiple transfusions. British Medical Journal,
Vol. 1, 1950.
LAWLER, S, Dot The Inheritance of the Lutheran blood groups. Annals

of Eugenics, Vol. 14, 1949.

LAWLER, S. D., BERT|NSHAW, D., Inheritance of the Rh blood groups: 150 families tested

SANGER, R. and RACE, R. R. with anti-C-c-CwD-E and anti-e. Annals of Eugenics,
Vol. 15, 1950.
RACE, R. R. The eight blood group systems and their inheritance.

Cold Spring Harbor Symposia on Quantitative Biology,

Vol. XV, 1950.

RACE, R. R.,, HOLT, H. A. The Inheritance and distribution of the Duffy blood

and THOMPSON, J. S. groups. Heredity, Vol. 5, 1951.

RACE, R. R., LAWLER, S. D. L0S genotypos Rh de 223 dadores de sangre espanoles.
BERTINSHAW, D, GRIFOLS Medicina Clinica, Vol. 13, 1950.
LUCAS, J. A,, GRIFOLS LUCAS,
V., IBARZ HOQUETA, M. and
OPPENHEIMER, W.

RACE, R. R. anda SANGER, R. B lood Groups in Man. Blackwell Scientific Publications,
Oxford, 1950.

RACE, R. R., SANGER, R. A probable deletion in a human Rh chromosome. Nature,
and SELWYN, J. G. Vol. 166, 1950.



ROSENFIELD, R. e. VOGEL, P.
and RACE, R. R.

WALLER, R. K. and RACE, R. Ii.

Un NOUVEAU CAS D'ANTI-FYa DANS UN SERUM HUMAIN. ReVUC

d’'Hematoloyie, Vol. 5, 1950.

SiX Blood group antibodies in the serum oe a transfused

British Medical Journal, Vol. 1, 1950.

patient.

BLOOD GROUP REFERENCE LABORATORY.

AGOSTI ROMERO, L., IKIN, E. W.
and MOURANT, A. E.
CEPPELLINI, R., IKIN, E. W.
ana MOURANT, A. E.
COOMBS, H. I, IKIN, E. W,

MOURANT, A. E. ana PLAUT, G.

DONEGANI, J. A, DUNGAL, N,

IKIN, E. W. ana MOURANT, A. E.

UONEGANI, J. A, IBRAHIM, K. I,
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Les Giioupes Sanguins ABO, Rh et des Galiciens
(Espagnk N.O.). Revue d'Hefnatoloyie Vol. 5, 1950.
A new allele of tiie Rh gene E. Bolletino dell'Institute

Sieroterapico Milanese, Vol. 29, 1950.

British Medical Journal,

Agglutinin anti-S in human serum.

Vol. 1, 1951.

The Blood Groups of the lcelanders. Annals of Eugenics,
Vol. 15, 1950.

The Blood Groups of the People of Egypt. Heredity,
Vol. 4, 1950.

A RARE BLOOD GROUP ANTIGEN OCCURRING IN NEGROES.
British Medical Journal, Vol. 1, 1951.

A SECOND EXAMPLE OF THE “ DuFFY” ANTIBODY. British

Medical Journal, Vol. 1, 1950.

Journal of

The use of blood groups in Anthropology.
the Royal Anthropological Institute, Vol. 77, 1947.
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The Lister Institute of Preventive Medicine

Balance Sheet
and
Accounts.

December 31st 1951.

FINANCIAL REPORT OF THE GOVERNING BODY.

1. The Balance Sheet for the year ended 31st December 1951 shows balances to the credit

of the various funds as follows : Capital Fund £700,463 ; Specific Funds £120,848; Contingency
Reserve £76,153 and Bequest Funds £17,896.

2. The Investments held in the General and Specifio Funds and Bequest Funds showed a
depreciation of £72,838 at the date of the Balance Sheet.

3. The General Fund Income and Expenditure Account shows the income for the year as
£107,801 compared with £129,101 in 1950. Expenditure amounted to £120,491 against £114,065
last year, The deficit for the year is £12,690 compared with a surplus of £15,036 in 1950.

4. The vyear's deficit of £12,690 shown by the General Fund Income and Expenditure
aocount has been written off against the Contingency Reserve.

5. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £8,282, £5,961 and £3,159 respectively.

6. Messrs. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, be re-appointed.

H. H. DALE, Chairman of Governing Body.
WAVERLEY, Hon. Treasurer.
Chelsea Bridoe Road,
London, SW. 1.

16th May, 1962.



BALANCE SHEET

(1950)
£ Capital Fund :— £ £
Donations, &c., received to date from the followmg —
2,000 Dr. Ludwig Mond (1893) . . . 2,000
46,380 Berridge Trustees (1893/98) . . . 46,380
10,000 Worshipful Company of Grocers’ (1894) 10,000
250,000 Lord lveagh (1900) .. 250,000
18,904 Lord Lister's Bequest (1913/23) 18,904
7,114 William Henry Clarke Bequest (1923/6) 7,114
3,400 Rockefeller Foundation (1935/6) 3,400
500 James Henry Stephens Bequest (per Lloyds Bank Limited) (1938) 500
21,097 Other Donations and Legacies (1891-1951) 21,172
General Fund Inoome and Expenditure Acoount Accumulated
337,804 Surpluses as at 31st December, 1950 .. .. .. 337,804
Add Surplus on Investments sold .. . . 3,189 340,993
697,199 700,463
Specific Funds;—
80,966 Sinking Fund for Freehold Bmldmgs .. .. .. .. 84,091
36,933 Pension Fund .. .. . .. .. .. 36,757
117,899 120,848
Contingency Reserve :—
As at 31st Deoember 1950 . 88,843
Less Defioit on General Fund Inoome and Expendlture Acoount, 1951 12,690
88,843 76,153
903,941 897,464
Current Liabilities —
11,992 Creditors and accrued charges 6,457
772 Balance of Cancer Research Legacies (1937/50) 772
— Balance of Royal Society Grant (1951) 3,282
12,764 10,511
916,705 907,975
Bequest Fundsi—
9,420 Jenner Memorial Studentship Fund 9,710
8,277 Morna Maoleod Scholarship Fund 8,186
17,697 17,896
H. H. DALE, Chairman of Governing Body.
WAVERLEY, Hon. Treasurer.
£934,402 £925.871

REPORT OF THE AUDITORS

We have examined the above Balance Sheet and annexed Inoome and Expenditure Aooount which are in
all the information and explanations whioh we considered necessary for our audit. In our opinion these accounts
ation required by the Companies Act, 1948, and show a true and fair view of the state of the Institute’s affairs at

London, 19th May, 1959.



31st DECEMBER. 1961

(1950)
£ Fixed Assets £ £ £
Freehold Property at cost:
73,717 Land and Buildings, Chelsea .. .. .. .. 73,717
20,456 Quoensberry Lodge Estate, Elstree 20,456
2,049 House, Bushoy . .. .. .. 2,049
96,222
(Note : Additions and replacements since 1912 at Elstree
and 1935 Jai Chelsea have been charged to
Revenue).
L easehold Property :(—
The Studio, Chelsea, at cost 2,669
Less Accumulated amounts written of! .. 2,579
155 — 90
Furniture, Fittings, Scientific Apparatus and Bookb :(—
2,472 At cost less depredation to 31st December 1920 .. 2,472
(Note; Additions and replacements since 31st December,
98,849 1920 have been charged to Revenue) .. 98,784
Quoted Investments and Uninvested Cash relating
to General and Specific Funds:—
Quoted Investments Uninvested
at cost less Cash
amounts written off
645,644 General Fund .. 649,501 649,501
80,966 Sinking Fund for Freehold Bqulngs . 80,717 3,374 84,091
36,933 Pension Fund . . . 35,543 1,214 36,757
763,543 765,761 4,588 770,349 770,349
(Market Value of Investments on London Stock Exchange £696,450)
Current Assets :—
41,581 Debtors and Payments in advance .. .. 33,803
12,732 Cash at Bankers and in hand .. . . 5,039
54,313 38,842
916,705 907,975
(Note : See paragraph 5 Governing Body's Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which
have not been brought into the accounts).
Quoted Investments and Uninvested Cash relating
to Bequest Funds
Quoted Investment*  Uninvested
at oost Cash
9,420 Jenner Memorial Studentship Fund .. . 8,545 1,165 9,710
8,277 Morna Maoleod Scholarship Fund .. .. 7,606 580 8,186
17,697 16,151 1,745 17,896 17,896
(Market Value of Investments on London Stock Exchange £12,618)
£934,402 £925,871

TO THE MEMBERS.

agreemont with the books of account. In our opinion proper books of aocount have been kept. We have obtained
amplified by the information given in paragraph 5 of the Financial Report of the Governing Body give the inform-
31st December, 1961, and of tho defioit for the year ended on that date.

COOPER BROTHERS < CO,,
Chartered Accountants.



¢£129,101

1,654

.£1,654

212
78

£290

100

117

INCOME AND EXPENDITURE ACCOUNTS

General

r £
Salaries and Wages 44,289
Emoluments of two members of the Governing Body in an Executive capacity ... 5,256
Premiums on Federated Superannuation Policies ... 1,490
Premium on Group Pension Policy... 2,708
Rent, Kates and Insurance ... 2,529
Gas, Water, Fuel and Electricity ... 6,145
Office Expenses, Stationery and Printing ... 1,654
Auditors’ Fee... 157
Travelling Expenses 426
Biochemical Expenses 3,420
Bacteriological, Experimental Pathology and Nutrition Expenses 430
Biophysics Expenses 776
Serum, Vaccine and Vaccine Lymph Expenses 11,282
Animals 6,013
Animal House Expenses and Forage 6,906
Buildings, Alterations, Repairs and Renewals 19,462
General Apparatus and New Installations ... 2,189
Library Expenses 779
General Stores ... 767
Staff Canteen Loss 623
Amount written off Leasehold Property 65
Amount transferred to Sinking Fund for Freehold Buildings (including £2,701
Interest on Investments) 3,125
Surplus transferred to Contingency Reserve
£120,491

Pension

£
Pensions 1,782

£1,782

Jenner Memorial

£

Stipend of Student —
Balance added to Fund ... 290
£290

Morna Macleod

£
Stipend of Student 308

Balance added to Fund



for the year ended 31st December, 1951.

Fund.
(1950)
£ £ £
Interest on Investments (gross);
21,815 General Fund 22,414
2,611 Sinking Fund 2,701
25,115
97,108 Sales of Sera, Vaccines, Vaccine Lymph, &c. 74,621
7,567 Rent ... 8,065
— Deficit transferred to Contingency Reserve after charging to Expenditure
£19,235 for additions to property and equipment 12,690
£129,101 £120,491
Fund.
£ £
1,606 Interest on Investments (gross) 1,606
48 Balance Deducted from Fund ... 176
£1,654 £1,782
Studentship Fund.
£ £
290 Interest on Investments (gross) 290
£290 £290
Scholarship Fund.
£ £
217 Interest on Investments (gross) 217

Balance Deducted from Fund... 91



INVESTMENTS AT 31st DECEMBER. 1951.

GENERAL FUND.

Nominal Balance Sheet Market
Value Value Value
£80,000 4 per oent. Consolidated Stock, 1957 £74,273 £72,000
£43,600 3J per oent. Conversion Stook, 1961, or after 43,514 35,752
£52,000 4 percent. Funding Stook, 1960-90.. 45,662 51,220
£25,000 2J percent, Funding Loan, 1956-61 24,750 23,188
£64,000 percent. War Stook, 1952, or after 63,408 51,840
£35,000 3 per oent. Savings Bonds 1955/65 .. 35,000 32,200
£78,000 " " " 1960/70 .ot 78,122 68,055
£10,000 " 1965/75 .. 10,000 8,425
£55,495 British Transport 3 per oent. Guaranteed Stook, 1978/88 55,495 43,009
£20,000 " 1967/72 20,259 16,000
£2,000 British Eleotr|0|ty 3 per oent. Guaranteed Stook, 1974/77 1,898 1,670
£15,000 3J . 1976/79 14,925 13,425
£4,505 British Gas 3 per oent. Guaranteed’ Stook, 1990/95 3,638 3,480
£25,000 New Zealand Government 3" per oent. Stook, 1962/65 21,989 22 875
£26,100 S. Australian Government 3 per oent. Consolidated Stock, 1916
or after .. 16,800 17,617
£2,900 Commonwealth of Australia 3£ per cent. Stook, 1950/52 2,724 2,929
£12,000 . 3 per oent. Stook, 1972/74 12,121 9,900
£3,000 Port of London 3J per cent. Registered Stock, 1965/75 2,687 2,535
£800 Ontario & Quebec Rly. 5 per oent. Permanent Debenture Stook 984 792
£4,000 Bankers Investment Trust Ltd., Deferred 8took 7,806 6,800
£3,250 Debenture & Capital Investment Trust Ltd., Ordinary Stook .. 6,586 6,094
£1,125 General Consolidated Investment Trust Ltd., Ordinary Stook .. 2,359 2,306
£2,500 London & Montrose Investment Trust Ltd., Ordinary Stook .. 7,893 8,375
£2,500 London Scottish American Trust Ltd., Deferred Stock 6,942 7,000
£750 London Trust Co., Ltd., Deferred Stook 3,230 2,963
£1,090 Lowland Investment Co Ltd., Ordinary Stook 2,593 2,398
£3,750 Mercantile Investment & General Trust Co. Ltd., Ordinary Stook 13,401 10,875
£5,000 Rio Claro Investment Trust Ltd., Ordinary Stock 11,192 9,875
£2,500 River Plate & General Trust Co., Ltd., Deferred Stook 7,691 6,813
£3,500 Sphere Investment Trust Ltd., Ordinary Shares 8,211 7,000
£1,550 Standard Trust Ltd., Ordinary Stook 2,862 2,906
£5,000 Sterling Trust Ltd., Ordinary Stock 8,731 7,250
£6,000 Third Guardian Trust Ltd., New Ordinary Stook 7,913 6,930
£3,000 United States Debenture Corporatlon Ltd., Ordlnary Stook 12,553 10,800
£4,000 Witan Investment Co. Ltd., Ordinary Stook . 11,289 10,240
£649,501 £585,537

SINKING FUND FOR FREEHOLD BUILDINGS.

£10,200 4 percent. Funding Stook, 1960-90 .. 9,079 10,017
£20,500 3i per cent. Conversion Stook, 1961 or after 18,658 16,810
£3,500 3 per cent. Savings Bonds, 1955/65 .. . 3,518 3,220
£3,700 ” " " 1960/70 3,709 3,228
£31,600 ” " 1965/75 31,600 26,623
£2,000 2J per cent. Natlonal War Bonds, 1951/56 2,107 1,993
£3,200 2J per oent. Treasury Stook, 1975 or after 2,870 1,920
£6,400 British Eleotrioity 3 per oent. Guaranteed Stook, 1974/77 6,260 5,344
£3,000 . ” 3 ” ” ” 1968/73 2,916 2,542

£80,717 £71,727



PENSION FUND.

£22.000 i pet oent. Funding Stook, 1960-90.. 17,165
£18,000 3J par oent. Conversion Stock, 1961 or after 15,173
£2,200 3 per cent. Savings Bonds, 1960/70 .. 2,205
£1,000 3 " . N 1965/75 .. 1,000

£35,543

JENNER MEMORIAL STUDENTSHIP FUND.

£2,800 1 per cent, Funding Stock, 1960/90.. . 2,705
£1,936 British Transport 3 per cent. Guaranteed Stock 1978/88 1,986
£2,69) Southwark & Vauxhall Water Co. 3 per cent. “ B” Debentures.. 2,757
£1,300 Liverpool Corporation 3 per oent. Stock, 1942, or after 1,097

£8,545

MORNA MACLEOD SCHOLARSHIP FUND.

£1,000 3 per oent. Defence Bonds, 3rd Issue .. . 1,000
£500 3 per cent. Savings Bonds, 1960/70 . 500
£5,800 2£ per cent. Treasury Stock, 1975 or ‘after . 5,203
£900 British Electricity 3 per cent. Guaranteed Stock 1974/77 903

£7,606

21,670
14,760
1,920
842

£39,192

2,758
1,539
1,762

891

£6,950

1,000
436
3,480
752

£5,668
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
Jure 19th. 1952

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report of the work of the Institute for
the year 1951/52.

GOVERNING BODY.

No change in the personnel of the Governing Body has taken place during the year. At its
last meeting the Council re-elected Sir Henry Dale, Sir Paul Fildes and Sir Wilson Jameson as
its representatives on the Governing Body until 31st December, 1952.

The Governing Body takes pleasure in recording the conferment of a viscountcy on Sir John
Anderson in the New Year's Honours and of the title of Professor of Biochemistry on Dr.
W. T. J. Morgan.

COUNCIL.

At last year's Annual General Meeting two of the three retiring members of Council, Professor
E. J. Conway and the President of the Royal College of Veterinary Surgeons, were re-appointed.
Professor E. B. Verney was later appointed by the University of Cambridge as its representative
in succession to Professor H. R. Dean.

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 Professor T. J. Mackie and Mr. V. Zachary
Cope, representing the University of Edinburgh and the British Medical Association respectively,
and Dr. Muriel Robertson, a representative of the Members of the Institute.

The resignation from the Council of Dr. J. E. McCartney, who has gone abroad, has been
received with regret.

It is recorded with pleasure that a member of the Council, Professor R. A. Peters, was
knighted during the year.

The deaths of Professor J. W. Bigger, the representative of the University of Dublin, and of
Professor H. S. Raper, who had worked at the Institute during the early years of the century and
who had been a Member of the Institute since 1931 and of the Council since 1941, are recorded
with regret.

MEMBERS.

The Governing Body noted with pleasure that a Member of the Institute, Dr. H. P. Hims-
worth, was created a K.C.B. in the New Year’s Honours.

By the death of Sir Charles Sherrington, whose association with the Institute goes back to
1894, the Institute has lost a distinguished Member. In that year, as Professor Superintendent
of the Brown Animal Institution, he co-operated with Dr. Armand Ruffer of the Institute in the
production of the first antiserum against diphtheria to be made in this country. Sir Charles
Sherrington had been a Member since 1918.



STAFF.

Mr. H. R. F. Arnstein resigned.during the year. Miss S. M. Evans has taken up a temporary
appointment with the Blood Products Unit.

Dr. J. Baddiley has been granted recognition by the University of London as a teacher in
Organic Chemistry and Dr. D. E. Dolby as a teacher in Biochemistry.

Next year, when he has completed his distinguished term as Director, the Governors will be
able more fully and appropriately to acknowledge the Institute’s debt to Sir Alan Drury, for his
devoted and effective discharge of the duties of that office. At the present stage they mention
only, and with regret, the fact that the year under review is the last complete one of his tenure,
and offer in advance a welcome to his successor, Dr. A. A. Miles, who is to take up his duties in
October next.

The Blood Products Research Unit, the Blood Group Research Unit and the Blood Group
Reference Laboratory of the Medical Research Council are still accommodated at the Institute.

The Governing Body, before surveying the scientific work carried out during the year, desires
again to record its appreciation of the long standing and continued collaboration of the Medical
Research Council with the Institute, as well as the more recently initiated location of certain items
of research in the Institute by the Agricultural Research Council and the Department of Scientific
and Industrial Research.

Apart from this support from the Public Funds, the Governors are able to welcome new
evidence of the generous recognition which the achievements of the Institute, as a centre of
medical and biological research, are receiving from charitable trusts and scientifically enterprising
industry. The Royal Society of London, from trusts which it administers, has granted £3,500
towards the special equipment of a research on the chemistry of haptenes and antigens. The
Nuffield Foundation has made two grants over terms of years— £3,000 annually for 5 years, for
the support of Professor Morgan’s immuno-chemical studies on blood groups, bacterial and
protozoal antigens; and £1,000 annually for 3 years in support of Dr. Baddiley’s investigations of
a coenzyme. And, only recently, the Governors have gratefully concluded negotiations by which
they have accepted a charitable endowment from Messrs. Arthur Guinness Son & Co. Ltd., for
the establishment in the Institute of a Guinness-Lister Research Unit, to deal with a range of
fundamental problems of microbial synthesis and general microbiology. A single grant of
£ 10,000 is to be provided for initial equipment, and an annual grant of £ 10,000 for maintenance,
for a period of 10 years in the first instance. To all those concerned with the support of the
Institute’s activities, from these various external resources, the Governors make grateful acknow-
ledgment.

BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Haemophilus pertussis. Mr. A. F. B. Standfast has continued his investigations into the
antigens of Hcemophilus pertussis. The role of various antigens and some fractions, isolated from
H. pertussis, is being followed by studying the antibodies formed in rabbits immunized with these
fractions.

Dr. F. L. G. Masri has concluded his investigation of the hemagglutinins of H. pertussis. In
the purest form obtained the hemagglutinin was unable to protect mice against infection by the
intracerebral or the intranasal route. Rabbit serum prepared against the purified haemagglutinin
was unable to protect mice passively though it had a high neutralizing titre for hemagglutinins
in vitro.

Dr. M. E. Rowatt has continued her investigations into the amino-acid metabolism and growth
requirements of H. pertussis, and has shown that certain rough strains of H. pertussis form orni-
thine and arginine during the oxidation of glutamic acid. These strains contain urease. Other
rough strains and smooth strains do not have urease nor form ornithine and arginine from
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glutamate although one of these compounds is generally present in cells harvested from solid media.
The strains forming ornithine are not agglutinated by antisera against the other strains.

Certain growth factors have been shown to be required by rough strains grown in a partially
defined medium.

Dr. J. M. Horton has started the chemical fractionation of H. pertussis with special reference
to the “protective antigen.” Various methods for isolating polysaccharides have been tried and
some success has been obtained with a formamide extract. This extract will protect about
25% of mice against infection. Attempts are being made to increase its antigenicity. Experiments
are in progress on a serological analysis to determine the correlation between the “protective” and
other antigens.

Dr. D. E. Dolby has collaborated with Mr. Standfast in the production of a combined vaccine
of protamine precipitated diphtheria toxoid and H. pertussis as an alternative to the use of alum
precipitated toxoid, and has begun to collaborate with Mr. Standfast and Miss Horton in the
study of the antigens of H. pertussis with special reference to the chemistry of the heemagglutinins.

Vole Bacillus. Miss D. H. Card has continued her investigation into the growth require-
ments of the murine strain of Mycobacterium tuberculosis (Vole bacillus) and has started to investi-
gate the drying of living vole vaccines from the frozen state with a view to the production of a
stable potent vaccine.

Trichomonas Studies. Dr. M. Robertson has continued her study of trichomoniasis in
cattle in collaboration with Dr. W. R. Kerr (Department of Veterinary Research, Ministry of
Agriculture, Northern Ireland). The effect of A.C.T.H., cortisone, sphingomyelin, acetyl-
sphingosine and the synthetic antihistamine phenergan in inhibiting the skin reaction in cattle
sensitised to trichomonas antigen has been investigated. N-acetyl-sphingosine, recently isolated
from crude sphingomyelin by Harington and Fisher, retains the desensitising effect of the crude
product and has much the same order of potency as cortisone acetate of Merck. The lymphopoenia
associated with the injection of A.C.T.Il. and cortisone occurs also with sphingosine and the three
substances are also alike in failing to produce the desensitisation effect until some hours after the
injection. Phenergan has a different action and desensitisation is observed as soon as the injected
drug itself is present at the site of the introduction of the specific testing fluid (hapten).

Work is in progress on a study of the elimination from the circulation of an antibody passively
acquired from the colostrum in newly-born calves and the reaction of very young animals to
injected antigen. Research is also being carried out on the origin of antibody found in the uterus
of infected cattle and in animals where antigen has been introduced into the uterus.

Dr. J. D. Feinberg and Professor W. T. J. Morgan have completed their preliminary studies
on the development of a method for the differential extraction of a specific substance from
Trichomonas feetus. Extraction of the freeze-dried organisms with anhydrous diethylenegycol
results in the isolation of the specific substance essentially free from other material, in a yield of
1-2%. Further extraction with ethylenegycol gave a glycogen-like material, which was devoid of
specific T. feetus serological character. This substance is obtained in a yield of nearly 10% of the
weight of the organisms used and is presumably a reserve carbohydrate. The purified specific
substance has been used in extensive experimental work in cattle by Dr. W. R. Kerr and Dr. M.
Robertson. It has proved to be a valuable reagent for experimental work on trichomoniasis and
for studies on the fixation of anti-bodies in the skin and on desensitisation.

Mr. A. E. Pierce has continued the electrophoretic and serological investigation into normal
and immune bovine sera and serum fractions.

The changes in the serum proteins following active immunization with Trichomonas feetus
during the period immediately before parturition, and upon subsequent calving are being studied.

The passive absorption of homologous and heterologous antibodies by the calf during the first
twenty-four hours of life; their subsequent elimination, and the active development of serum
proteins by the calf are also being investigated electrophoretically and serologically.

Miss J. Clausen has continued to work on the growth in vitro of the flagellates Trichomonas
feetus and Strigomonas oncopelti.



The glucose consumption of these organisms has been measured and correlated with the
growth and pH curves of the cultures. The growth of S. oncopelti has been compared in the
presence and absence of glucose. When glucose is available non-volatile fatty acids are produced
as products of fermentation. In the absence of glucose ammonia production has been demon-
strated.

Other work has included the investigation of serum as a source of growth factors for T. fcetus.
Morphological studies of this organism have also been made.

Vaccinia Virus. The investigation by Dr. D. McGlean in collaboration with Dr. E. Weston
Hurst (Imperial Chemical Industries Ltd.) into the possible relationship between “iso-allergic
encephalitis” and post-vaccinial encephalitis failed to establish any connection between these two
conditions. There was no significant increase in the incidence of paralytic symptoms in those
groups of guinea-pigs vaccinated after sensitisation with cerebral white matter with adjuvants
compared with those sensitised pigs that were not subsequently vaccinated. Histological examina-
tion of the brains and spinal cords of the vaccinated and unvaccinated groups of animals also
failed to reveal any significant difference in the incidence of demyelinating lesions.

Dr. McClean, Mr. L. Vallet and Dr. L. H. Collier are continuing their investigation into the
antigenicity of vaccinia virus irradiated with ultra-violet light. Both vaccine lymph and purified
elementary body suspensions have been irradiated and completely inactivated so far as can be
judged by tests on the rabbit skin and in the embryonated egg. Groups of rabbits immunised with
these preparations have developed a relative insusceptibility to vaccination as compared with
normal rabbits and a significant rise in circulating virus neutralising antibody. Further experi-
ments are necessary to ensure that this apparent antigenic activity of the irradiated material is
not due to small doses of living virus undetected by the tests for inactivation. It is also necessary
to find out for how long after immunisation the circulating antibodies can be detected. There
is some evidence that the irradiated material deteriorates in storage. The antigenic stability of
preparations dried from the frozen state is under investigation. If the preliminary results can be
confirmed and extended it is hoped that a preliminary immunisation with irradiated virus may
provide a basal immunity that will modify the reaction to subsequent vaccination with living virus
and so reduce the incidence of complications, particularly of primary vaccination in later life.

Dr. Collier has almost completed his investigation into methods of preserving vaccinia virus
at room temperature and at 37°C. Further experiments have confirmed the elhcacy of peptone
and digest broth as protective agents for freeze-dried vaccinia, and samples of virus dried in 1%
and 5% peptone have been shown to retain some activity after more than two years' storage at
37°C.

The minimum dose of virus necessary to ensure 100% successful human vaccinations has been
ascertained, with the object of defining the maximum permissible deterioration of freeze-dried
vaccine stored at room temperature.

An investigation into the influence of freezing and drying on the physical state of vaccinial
elementary bodies is in progress.

Bacterial Viruses. Dr. Dolby has continued studies on the reproduction of bacterial viruses
which he was formerly pursuing at the University of Leeds. A survey has been made of the
action of enzyme inhibitors on Dact. coli. B and the T series of bacteriophages to discover substances
which differentially inhibit growth of either bacterium' or phage, and it has been found that certain
substances, such as arsenite and borate, as well as the acridine compounds already known to be
active, will delay the multiplication of phage at concentrations which do not affect the growth
of the bacteria. This inhibition is, however, only temporary. A compound which appears to have
the opposite effect of inhibiting bacterial growth without altering that of the virus is sodium
malonate.

Streptococcal capsulation and Virulence. Mr. A. P. MacLennan is continuing work
on the factors controlling the production of hyaluronic acid by capsulated Group A and Group C
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streptococci. In all strains examined a liberation of capsular hyaluronic acid into the culture
medium occurs during the log phase of growth and is usually followed by rapid destruction of
the polysaccharide. Although there is some indirect evidence that this destruction of hyaluronic
acid may be due to the production of hyaluronidase in ageing cultures, so far no direct evidence
of the presence of this enzyme has been obtained. Aeration of the culture of one Group G strain
increases the amount of hyaluronic acid produced and delays its destruction; the possibility that
this is due to the inhibition of enzymic action on the polysaccharide is being investigated. There
is no simple relation between capsule size and the amount of hyaluronic acid produced.

Preliminary work on a partially defined medium suggests that acetate is effective in promot-
ing continued growth on sub-culture of several Group A and Group C strains in this medium.

Diphtheria antitoxin. Sir Percival Hartley has been investigating the passage of different
kinds of diphtheria antitoxin to the offspring and milk of actively and passively immunised
pregnant and lactating guinea-pigs

When pregnhant guinea-pigs are injected with diphtheria antitoxin of different kinds from
different animal species there is at first a transfer of antitoxin to the serum of the mother.
Homologous antitoxin passes more easily, and persists at a higher concentration and for a longer
time, than heterologous antitoxin : the latter cannot be demonstrated, either in the mother’'s milk
or the serum of the offspring, after a few days: the property of homologous antitoxin of passing
to the milk or serum is very adversely affected and much reduced by peptic digestion.

The milk of guinea-pigs actively immunised against diphtheria antigens contains diphtheria
antitoxin, the concentration being about one tenth of that of the serum : it is preserved at an
almost unchanged, and usually high, concentration during lactation. Actively immunised mothers
will “adopt” and suckle the young of normal animals; but evidence for the transference of
diphtheria antitoxin by ingestion, in these or any other young guinea-pigs, has not been obtained;
on the other hand, transference of antitoxin by the placental route in guinea-pigs can be shown
and seems to be the natural method of antibody transfer in this species. By co-operation with
Mr. Pierce, however, it has been shown that diphtheria antitoxin made in the horse, after ingestion
by a day-old calf, appears in the serum of the calf a few hours later, and can be detected in the
serum for several days. The offspring of actively immunised guinea-pig mothers contain diph-
theria antitoxin usually at a somewhat higher concentration than their mothers, but this antitoxin
appears to be “passive” ; it varies in concentration in the young at birth, but it is lost after varying
times afterwards.

Diphtheria antitoxin appears after injection in the milk of lactating guinea-pigs : again,
homologous antitoxin passes to the milk more easily than heterologous antitoxin, persists longer at
a higher concentration, and this property is almost lost after peptic digestion of the homologous
antitoxin.

A further investigation of the most favourable conditions for the passive sensitisation, in vitro,
of guinea-pig intestine with antibody, so that more extensive and more prolonged studies on the
reaction to different antigens could be followed, has been conducted.

By co-operation with other members of the Institute staff, the production of human diph-
theria antitoxin for therapeutic use and the changes in the electrophoretic pattern of the serum
of human beings as a result of active immunisation against diphtheria, have been investigated.
In association with Dr. W. d’A. Maycock and Dr. G. H. Tovey (S.W. Regional Blood Transfusion
Centre, Bristol), diphtheria antitoxin of human origin has been obtained from actively immunised
and re-immunised (“boosted”) medical students in Bristol. It is proposed to estimate the antitoxin
content of different batches of this material, to dry the plasma, and to use the material in cases of
diphtheria. In association with Dr. R. A. Kekwick, the electrophoretic curves of the serum of
five human subjects, before and after hyperimmunisation with diphtheria toxoid, have been
determined. Arising out of this investigation, the local reaction following the intracutaneous
injection of different kinds of diphtheria antigen has been followed in normal and immunised

guinea-pigs.



Bacterial cytology. Dr. E. Klieneberger-Nobel has continued to study in detail the various
ways of L-form production in bacteria. She is now engaged in an examination of Lederberg’s
so-called “sexual” strains derived from E. coli. K12 She is following up the development of the
zygotes and the connection of this phenomenon with the L-form production in bacteria.

Miss Wittier has brought to a conclusion her work on the L-form of hcemophilus pertussis.

Specific Antisera. Dr. B. G. F. Weitz has continued the study of the antigenic pattern of
sera of human and animal origin. When sera are inoculated into rabbits a homologous and a
heterologous antibody can be demonstrated in the antiserum; the characteristics of these anti-
bodies have been determined by means of absorption tests and made it possible to formulate the
antigenic make-up of the sera. The results of these experiments are being confirmed by anaphy-
lactic tests by Sir Percival Hartley and Dr. R. I. N. Greaves (University of Cambridge).

The use of the “cross immunisation” technique has been employed on a large scale to prepare
specific antisera against sera of various members of the family Bovidtz.

Thanks to the co-operation of Dr. C. H. N. Jackson (Acting Chief Entomologist, E.A.T.T.R.O.
Shinyanga, Tanganyika), it has been possible to prepare antisera specific for the sera of Impala
(/Epycerus melampus) and Reedbuck (Redunca redunca) in goats and sheep and for Buffalo
(Syncerus caffer) in calves.

Further experiments are now in progress for the preparation of specific antisera against the
sera of numbers of other bovids in calves, sheep, goats, and also in tropical animals, namely,
Reedbuck, Dikdik and Duiker. Antisera prepared in this way have given completely specific
results and will be used for the identification of blood meals of various tsetse flies.

Identification tests of blood meals of A. aquasalis have been continued and experiments are
in progress to determine the longevity of blood meals in mosquitoes, mites, midges, lice and ticks,
in co-operation with Professor P. A. Buxton (London School of Hygiene and Tropical Medicine).

Plasma substitutes. Dr. Maycock and Miss L. L. Lorenz have continued the investigation
of the fate of dextran after intravenous injection. A method has been developed by Miss Lorenz
for the determination of dextran in urine and aqueous tissue extracts, which permits the deter-
mination of 0-25 mg. dextran/ml. of urine and 0T mg. dextran/gm. of tissue (wet weight). The
chemical and serological investigation of many tissue extracts awaiting examination has been
started and it is evident that most of the dextran which can be recovered from the tissues is in the
liver, bone-marrow, lymph glands and spleen.

Using the serological method for the detection of dextran the excretion of dextran in the urine
of rabbits has been observed for long periods after dextran can no longer be demonstrated sero-
logically in the plasma.

The reports received from hospitals using the dextran supplied by the Ministry of Health
and Medical Research Council have been analysed. A number of sera from patients who have
reacted to dextran infusion are under investigation.

Slow Constrictor Substance in Human Serum. Mr. Y. E. S. Gabr, in collaboration with
Sir Alan Drury and Professor Morgan, has continued his investigations on the chemical nature
of this substance. Various methods of purification have been tried and the possible relation of
this substance to serotonin is being investigated. During one of the chemical procedures an active
choline-like substance is produced; this is also being examined.

BIOCHEMICAL STUDIES.

The Blood Group Studies. Mr. R. A. Gibbons and Professor Morgan have found that
certain mucoid materials obtained from secretions of persons belonging to group B are relatively
inactive when titrated by the usual iso-agglutination inhibition technique using naturally occurring
/3-agglutinin but possess high activity when similarly tested against rabbit or human immune
anti-B sera. The B substances isolated from three cyst fluids obtained from “secretors” belonging
to group AjB behaved similarly. Treatment of an essentially homogeneous human group B sub-
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stance, which inhibited satisfactorily both normal and immune anti-B agglutinin, with a weakly
alkaline buffer, pH 7.8, at 120° for a short time, gives rise to a material which possesses negligible
activity when tested with natural /3-agglutinin but retains full activity against both rabbit and
human immune anti-B agglutinin. The chemical changes brought about by this treatment are
being studied. The results indicate clearly the importance of examining serologically preparations
of blood group B substance or their partial degradation products, with both natural and immune
group agglutinins, before concluding that the specific serological B character is absent or has been
lost during the isolation of the material.

Dr. Winifred Watkins has studied the reactivity of the O and H receptors on the surface of
erythrocytes from group O cord bloods and the capacity of the saliva and meconium from new-
born infants to neutralize human anti-O sera and anti-H reagents of human, animal and plant
origin.

Professor Morgan and Dr. Watkins have found that the anti-H agglutinins in eel serum, an
antibody frequently used to agglutinate O and A2 cells preferentially, is inhibited in its action on
O cells by the simple methylpentose, L-fucose. The examination of sugars possessing structures
similar or closely related to that of L-fucose revealed that the most active derivative was a-methyl-
L-fucopyranoside which, at a dilution of 1:50,000, inhibited a standard agglutinating dose of the
H serum. The implications inherent in the observation that simple sugars bring about inhibition
can have practical significance since inhibition of the agglutination of cells by a naturally occurring
heterologous serum which is brought about by biological materials of unknown composition, such
as secretions or cell extracts, is usually interpreted as indicating the presence of a specific hapten
or antigen. It is evident, however, that the observed inhibition may be due to the presence of a
simple sugar and not to the specific hapten or antigen.

Mr. M. J. Crumpton and Professor Morgan have continued their studies on the enzymic
decomposition of the human blood group substances. Using enzyme preparations of known speci-
ficity attempts have been made to identify the enzyme system responsible for the rapid decomposi-
tion of the group substances by filtrates from CI. welcliii type B cultures.

Mr. G. J. M. Rondle has studied the action of hypoiodite under strictly controlled conditions
on the blood group mucoids, and has followed the oxidation of certain groups within these com-
plex substances and determined the influences of the changes brought about on the serological
properties of the materials.

Toxins and Enzymes. Dr. M. G. Macfarlane has continued her investigations on the effect
of CI. welcliii toxin on the enzymic activities of mitochondria of liver and kidney. The systems
studied, in addition to showing how this toxin may affect the metabolism of tissues, afford further
evidence of the existence in mitochondria of some form of membrane limiting the access of sub-
strates to the mitochondrial enzmyes, which has been suggested by other workers from electron
microscope and other studies. Thus, in the absence of added cytochrome c, /)-phenylenediamine
but not ascorbic acid is utilised by the cytochrome oxidase system; this selective permeability is
in some cases altered by treatment with CIl. welchii toxin, e.g., the permeability to ~-glycero-
phosphate, indicated by the phosphatase activity, is increased.

Arising out of these findings, the capacity of the mitochondria in a suitable energy-producing
system to concentrate ions selectively against a gradient is being investigated in conjunction with
Dr. A. G. Spencer (University College Hospital).

Studies with Dr. N. Datta on the immunological specificity of liver and kidney mitochondria
from rat and mouse failed to reveal any definite species or tissue specificity in these particles;
Forsmann antigen was present in mouse but not in rat mitochondria.

Dr. Macfarlane and Miss G. M. Harris have investigated the lecithinase present in culture
filtrates of Cl. bifermentans, to establish conclusively that this enzyme is of the same biochemical
type as that of Cl. welchii toxin. The interest of this identity lies in the fact that the CI. bifermen-
tans enzyme has been shown by Miles and Miles to be non-toxic, in contrast to the Cl. welchii
lecithinase which is highly toxic to many species of animals.

Miss Harris has also continued to examine the effect of Cl. cedematiens toxin on metabolic
systems in vitro.
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Coenzyme A. Chemical aspects of coenzyme A have been studied further by Dr. J. Baddiley
and Dr. E. M. Thain. The cyclic pantothenic acid - 2': 4' phosphate has been synthesised and
found to differ quite markedly in its general properties from the 4'-phosphate and is not identical
with a substance produced by alkaline hydrolysis of coenzyme A. However, under the conditions
employed in the hydrolysis this cyclic phosphate is converted into the 4’-phosphate. Its failure
to stimulate the growth of A. subox. eliminates it as a possible structural unit of the coenzyme.
These studies have now been extended to the isolation, in sufficient amount for analysis and direct
comparison, of certain degradation products of the coenzyme. An alkaline hydrolysate gave
pantothenic acid - 4' phosphate and also the cyclic phosphate. Purification of these fractions is in
progress. The cyclic phosphate is an artifact, having arisen through intramolecular phosphory-
lation.

The position of the third phosphate group have been demonstrated at 2' or 3' in the adenosine
moiety by periodate titration.

The preparation and chemical study of a number of thiolacetates supports the view that
coenzyme A functions by accepting acetyl at its terminal SH group. The thiolacetates acetylated
amines in dilute aqueous solution under very gentle conditions. In collaboration with Dr. Kekwick
it has been shown that serum albumin can be acetylated with a thiolacetate on its free amino
groups without degradation of the molecule.

A new and convenient synthesis of pantetheine (Lactobacillus bulgaricus factor) has been
effected through /l-alanyl-2-mercaptoethylamine.

Dr. Baddiley and Mr. A. P. Mathias are attempting the synthesis of a possible natural pre-
cursor of coenzyme A, namely, pantothenyl cysteine.

Codecarboxylase. Dr. Baddiley and Mr. Mathias have completed an unambiguous syn-
thesis of codecarboxylase (pyridoxal phosphate). This synthesis shows, beyond doubt, that the
phosphate group in pyridoxal phosphate is in ester linkage with the 5-hydroxymethyl group.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Equipment. A Spinco preparative ultracentrifuge has been installed in the Biophysics
laboratory and has been used in the purification of specific blood group substances and bacterial
antigens. The degree of purification achieved has been assessed by parallel measurements with
the Svedberg ultracentrifuge.

Mr. E. A. Caspary has continued the development of the diffusiometer with the Gouy inter-
ferometric optical system. The apparatus is now in use for the measurement of the diffusion
constants of macromolecules, though slight modifications are planned in the system on the basis
of the experience obtained.

Mr. Vallet and Dr. Kekwick have been concerned with the design and testing of large-scale
equipment for the aseptic fractionation of human plasma, in collaboration with Messrs. Aluminium
Plant and Vessel Ltd.

Electrophoresis and Ultracentrifuge Studies. The studies of human specific blood
group substances and bacterial antigens isolated by Dr. Morgan and his colleagues have been
extended.

Dr. N. H. Martin has continued his work on pathological sera from patients with liver
damage, and has also followed electrophoretically the changes occurring in the sera from these
patients subsequent to their transfusion with human serum albumin provided by the Blood Pro-

ducts Unit.

Human Plasma and Plasma Products. Miss M. Nance and Dr. Kekwick have developed
a method for the further purification of fibrinogen. A product has been obtained, virtually free
from plasminogen and plasmin, which appears to be 97.5-98.5% clottable on a nitrogen basis.
The ultimate level of clottability attainable is a matter of considerable interest in relation to the
clotting mechanism. Such preparations will be used for physico-chemical characterisation mea-
surements, and also in studies on the purification of plasminogen.
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In collaboration with Dr. Dacie (Postgraduate Medical School) quantitative studies have been
initiated by Dr. M. E. Mackay and Dr. Kekwick on the antihsemophilic globulin of normal human
plasma. This material is precipitated almost completely in the crude fibrinogen fraction obtained
from plasma by ether fractionation, and the fibrinogen purification procedure mentioned above
may Yyield fractions of high antihaemophilic potency. No loss of activity occurs as a result of freeze
drying crude preparations.

Immunological Studies. Utilising the inhibition of Cl. welchii lecithinase by equine anti-
toxin and antitoxic globulin fractions derived from it, Dr. B. Cinader has been able to make
guantitative studies of the neutralisation curves and Danysz phenomenon in regions far removed
from the neutral zone. The results can be interpreted in terms of the formation of a limited
number of types of toxin-antitoxin complexes, and have an important bearing on the interpreta-
tion oi dilution ratio data. The effect of removing the lipid from the antitoxin has also been
studied.

In attempting to decide whether the enzyme inhibition is of a competitive or non-competitive
nature, the inhibition of cl. bifermentans lecithinase by CI. Welchii antitoxic globulins has also been
examined.

Human Plasma and Plasma Products. The Blood Products Unit has continued the
preparation of dried human plasma, and plasma fractions for the Ministry of Plealth.

Since the last report was made, two methods have been evolved by Dr. Kekwick and Dr.
Mackay for the concentration of human serum albumin from the residues left after the globulins
have been precipitated.

The limit of solubility of ether in aqueous solutions, which is reached at 19 volumes per cent,
at 3.5'C., made it difficult to precipitate albumin from the protein solution remaining after the
removal of globulins from citrated plasma. The decisive factor is the low protein concentration.
Recovery of 70-80% of the total protein was achieved by the addition to the globulin supernatant
of ethyl alcohol to 25 volumes per cent., this with the ether already present bring the total solvent
concentration to 34 per cent.,, at pH 5.0, lonic strength 0.017, and - 5'C. The precipitate is
soluble in water, and is 86% albumin, contaminated with alpha, beta, and gamma globulins.

The second method depends on the decrease in solubility of some proteins in combination
with certain metal ions. It was found that the addition of zinc acetate to a concentration of 0.02 M
at pH 5.5, 10.037, and 185 volumes per cent, ether caused the precipitation of 80-86% of the
total proteins of the globulin supernatant, the precipitate being 80% albumin.

Dr. Mackay has developed the method to separate the components of the crude albumin con-
centrates. As a result of these combined studies, three albumin preparations are now available.
Crude albumin, precipitated by ethyl alcohol or zinc, which is essentially a concentration of the
globulin supernatant. This crude albumin may be subjected to further fractionation when the
globulin may be removed, leaving a solution which is 96% albumin and 4% beta globulin, and
from this electrophoretically pure albumin may be obtained.

Enzyme studies showed that the bulk of the plasma choline esterase was concentrated with
the crude albumin, and in further fractionations, with the globulins of this fraction. Work is in
progress on the isolation and concentration of the choline-esterase rich protein. The work on
choline esterase has been carried out with the collaboration of Dr. N. H. Martin and Mr. R. G. O.
Kekwick (St. George’'s Hospital).

The crude albumin precipitated by alcohol and the 96% albumin have been used clinically
by Dr. Martin.

Biological activity of certain plasma fractions. Sir Alan Drury and Miss M. W. Blewett
have been examining the various plasma protein fractions for substances of biological interest, in
addition to those known to be due to the protein constituent. One fraction constricts the guinea-
pig's gut and also constricts the perfused mammalian vessels. (This is under examination by
Mr. Y. E. S. Gabr). Attempts are being made to discover the source of origin of this substance.
Another fraction inhibits the guinea-pig’s and rabbit’s gut, inhibits the rabbit’'s heart and constricts
the perfused mammalian vessels. It is hoped that these observations may help to resolve the com-
plexity of the effects of serum which have been known for many years.
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NUTRITIONAL STUDIES.

Heredity of the nicotinamide methylating mechanism in rats. During the past year
Dr. P. Ellinger has completed his experiments on the heredity of the nicotinamide methylating
mechanism in rats. The results have now been analysed statistically and are being prepared for
publication.

The detection of urinary metabolites hy the spectrophotometer. A method has been
developed by Dr. Ellinger and Miss M. F. Kelleher for tracing urinary metabolites by determining
extinction curves of urine with a spectrophotometer. The method has been applied to the meta-
bolites of salicylic acid and of nicotinamide. An unknown substance appearing in the urine after
an oral dose of nicotinamide has been observed by this method and is now being isolated.

MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Blood Group Studies. The Blood Group Research Unit has continued to study blood
groups from the genetical, as well as the serological viewpoint.

The attempt to immunize volunteers with small injections of blood has been continued; by
this means it was hoped to stimulate antibodies for new blood group systems, and to fill in some
of the antibodies missing from the systems already known. One hundred and twenty-five volun-
teers failed to make the desired antibodies.

A serum sent by Dr. Levine of New Jersey proved to be the first example of the anticipated
anti-s, an antibody which we were trying to make in the volunteers. The inheritance of the antigen
recognised by this antibody has been studied extensively. Anti-s makes the MNSs the most useful
of all blood group systems in human genetics and problems of identity.

Many families have been tested to give further information on the inheritance of the more
recently discovered blood group systems. Five hundred families have been analysed for linkage
between the blood group genes, and from our results it seems probable that the genes for the nine
blood group systems are carried on different chromosomes.

The Duffy system has been studied in a quantitative way by means of an anti-Fya serum
which happily distinguishes the blood of homozygous FyaFyafrom heterozygous FyaFyb people.

The Unit has continued to do blood groups for outside workers interested in twin studies, and
in families with inherited abnormalities.

Recently the Unit has been investigating blood samples, sent by Professor Bhende of Bombay,
which are disclosing a new allelomorph of the At A2B O blood groups.

The Unit is in close collaboration with Dr. A. E. Mourant of the Medical Research Council
Blood Group Reference Laboratory. As in previous years much help has been given by Professor
R. A. Fisher (Department of Genetics, Cambridge).

Blood Group Reference Laboratory. The Laboratory has further increased its output of
blood grouping sera of all kinds to meet the demands of users in Great Britain and abroad.

A hitherto unknown antibody in a serum sent from Berlin for investigation has been identified
as the expected anti-Fyb and an account has been published. Further investigations have also been
made on a newly discovered blood group antigen in Africans.

Serum has been collected and tested in order to make National Standard preparations of
anti-C, anti-D and anti-E.

In order to enable the Blood Transfusion Services to meet demands for special and rare
groups, one hundred donors from each of the eighteen blood transfusion centres in Great Britain
and Northern Ireland have been tested for all known blood groups (except Kidd). The results
have been classified and supplies from any donor will be made available in any part of the United
Kingdom where they may be needed.
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Anthropological blood group studies have been carried out on persons from Borneo, the
Channel Islands, India, Kenya, Nigeria, Tanganyika and Uganda.

Instruction to persons from laboratories in England and other countries has continued and
specimens have been tested for, and serum supplied to, numerous laboratories abroad in order to
help them in setting up their own testing services.

In conclusion the Governing Body desires to record its great appreciation of the manner in
which the scientific, administrative and technical staffs have worked together during the period
under review, and to congratulate them on the interest and range of their scientific activities.

H. H. DALE,

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

Balance Sheet
and
Accounts.

December 31st 1952

FINANCIAL REPORT OF THE GOVERNING BODY

1. The Balance Sheet for the year ended 31st December 1952 shows balances to the credit
of the various funds as follows : Capital Fund £700,463 ; Specific Funds £123,709; Bequest
Funds £18,058 and Contingency Reserve £55,813.

2. The Investments held in the Gonoral aud Specific Funds and Bequest Funds showed a
depreciation of £84,369 at the date of the Balance Sheet for which provision has not been made.

3. The General Fund Income and Expenditure Account shows the income for the year as
£103,532 compared with £107,801 in 1951. Expenditure amounted to £123,872 against £120,491
last year. The deficit for the year is £20,340 compared with a deficit of £12,690 in 1951.

4. The year's deficit of £20,340 shown by the General Fund Income and Expenditure
account has been written off against the Contingency Reserve.

5. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £7,200, £5,307 and £3,132 respectively.

6. Messrs. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, be re-appointed.

H. H. DALE, Chairman of Governing Body.

WAVERLEY, Hon. Treasurer.

Chelsea Bridge Road,
London, S.W. 1

14th May, 1953.



(1951)
£

2,000
46,380
10,000

250,000
18,904
7,114
3,400
500
21,172

340,993
700,463

84,091
36,757

9,710
8,186
138,744

772
3.282

4,054

76,153

6,457

£925,871

all the information and explanations which we considered necessary for our audit.

BALANCE

Capital Fund

Donations, &c., received to date from the following :—
Dr. Ludwig Mond (1893)
Berridge Trustees (1893/98)
Worshipful Company of Grocers’ (1894)
Lord Iveagh (1900) ..
Lord Lister's Bequest (1913/23)
William Henry Clarke Bequest (1923/6)
Rockefeller Foundation (1935/6)
James Henry Stephens Bequest (per Lloyds Bank Limited) (1938)
Other Donations and Legacies (1891-1951)

General Fund Income and Expenditure Account Accumulated
Surpluses as at 31st December, 1951 ..

Specific Funds:—
Sinking Fund for Freehold Buildings 87,294
Pension Fund .. . . . . .. 36,415

Bequest Funds:—
Jenner Memorial Studentship Fund 10,000
Morna Macleod Scholarship Fund . . . 8,058

Specific Grants and Legacies:—
Balance of Cancer Research Legacies (1937-50)
Balance of Royal Society Grant (1951)
Nuffield Foundation Grant (1952) .. 3,000
Less Expenditure 924

Contingency Reserve
As at 31st December 1951 . . .. . ..
Less Defioit on General Fund Income and Expenditure Account, 1952

Current Liabilities
Creditors and accrued charges .. e

H. H. DALE, Chairman of Governing Body.

WAVERLEY, Hon. Treasurer.

SHEET

£ £

2,000
46,380
10,000

250,000
18,904
7,114
3,400
500
21,172

340,993
700,463

123,709

18,058
141,767
772
2,905
2,076
5,753
76,153
20,340
55,813
11,321

£915.117

REPORT OF THE AUDITORS
We have examined the above Balance Sheet and annexed Income and Expenditure Account which are in

In our opinion these accounts

information required by the Companies Act, 1948, and show a true and fair view of the state of tho Institute's

London, 19th May, 1953.



31st

(1951)
£

73,717
20,456
2,049

90

2,472

98,784

649,501

31 001
841091
36,757

9,710
8,186

788,245

33,803
5,039
38,842

£925,871

DECEMBER 1952

Fixed Assets
Freehold Property at cost :
Land and Buildings, Chelsea
Queensberry Lodge Estate, Elstree
House, Bushey

(Note : Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to
Revenue).

L easehold Property \—
The Studio, Chelsea, at cost
Less Accumulated amounts written off..

Furniture, Fittings, Scientific Apparatus and Books:—
At cost less depreciation to 31st December 1920 ..

(Note: Additions and replacements since 31st December,
1920 have been charged to Revenue) .. .

General, Specific and Bequest Funds.

Quoted Investments at cost, less amounts
written off and Uninvested Cash :(—

Investments
General .. 640,291
Specific :
Sinking Fund for Freehold Bmldmgs 84,593
Pension Fund.. 35,543
Bequest :
Jenuer Memorial Studentship Fund 8,545
Morna Macleod Scholarship Fund 7,606
776,578

(Market Value of Investments on London Stock Exchange £692,209)

Current Assets —
Debtors and Payments in advance
Bills Receivable
Balance at Bankers and Cash in hand ..

(Note : See paragraph 5 Governing Body's Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which

have not been brought into the accounts).

TO THE MEMBERS.

agreement with the books of aocount.

£ £ £
73,548
20,456
2,049
96,053
2,689
2,669
2,472
98,525
Cash
640,291
2,701 87,294
872 36,415
1,455 10,000
452 8,068

5,480 782,058 782,058

33,079
792
663
34,534
£915,117

In our opinion propor books of account havo been kept. We have obtained

amplified by the information givon in paragraphs 2 and 5 of the Financial Report cf the Governing Body give the

affairs at 31st December, 1952, and of the deficit for the year ended on that date.

COOPER BROTHERS, & CO.

Chartered Accountants.



(1951)

£
44,289
5,256

1,490
2,708
2,529
6,145
1,654
157
426
3420
430
776
11,282
6,013
6,906
19,462
2,189
779
767
623

65

3,125
.£120,491

1,782

(£1,782

£

290

£
308

(E308

INCOME AND EXPENDITURE ACCOUNTS

General

£
Salaries and Wages 48,415
Emoluments of two members of the Governing Body in an executive capacity ... 5,407
Gift to former Director 2,000
Premiums on Federated Superannuation Policies ... 1,584
Premium on Group Pension Policy... 2,991
Rent, Rates and Insurance ... 2.278
Gas. Water, Fuel and Electricity ... 8,292
Office Expenses, Stationery and Printing ... 1,459
Auditors’ Fee... 157
Travelling Expenses 788
Biochemical Expenses 2,707
Bacteriological, Experimental Pathology and Nutrition Expenses 2,415
Biophysics Expenses 804
Serum, Vaccine and Vaccine Lymph Expenses 11,964
Animals 5,476
Animal House Expenses and Forage 7,371
Buildings, Alterations, Repairs and Renewals 11,642
General Apparatus and New Installations ... 2,326
Library Expenses 750
General Stores ... 1,050
Cost of New Lease 263
Staff Canteen Loss 444
Amount written off Leasehold Property 91
Amount transferred to Sinking Fund for Freehold Buildings (including (£2,780
Interest on Investments) 3,203
(£123,872
Pension
£
Pensions 1,918
(£1,948

Jenner Memorial

£
Balance added to Fund ... 290

Morna Macleod

£
Stipend of Student 345

.£345



for the

Fund.
(1951)
£

22,414
2,701

74.621
8,065

12,690

¢£120,491

Fund.

£
1,606

176

(E1,782

year ended 31st December

Interest on Investments (gross);
General Fund

Sinking Fund

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

Kent ...

Deficit transferred to Contingency Reserve

¢£12,718 for additions to property and equipment

Interest on Investments (gross)

Balance Deducted from Fund

Studentship Fund.

E
290

Interest on Investments (gross)

Scholarship Fund.

£
217

91

j£308

Interest on Investments (gross)

Balance Deducted from Fund...

1952

24,836

2,780
27,616

67,687
8,229

after charging to Expenditure
20,340

¢£123,872

E
1,606
342

¢£1,948

290

217
128

£345



INVESTMENTS AT 31st DECEMBER 1952

GENERAL FUND.

Nominal Balance Sheet
Value Value
JJ J £80,000 4 per cent. Consolidated Stock, 1957 £74,273
<JJ £43,600 31 per cent. Conversion Stock, 1961, or after 43514
J J £427800 4'~lil:en6. Funding Stock, 1960-90.. 35,932
IWHAIOQ fr_""> Faadiag flna;nr MifeW ' 24,750
Jj £64,000 percent. War Stock, 1952, or after 63,408
y J J £36,000 3*per cent. Savings Bonds 1955/65 .. 35,000
v/-'7 £78,000 " ” 1960/70 .. 78,122
Jj J £10,000M*n it* atry ” 1965/75.. 10,000
jy J £55, 495 British Transport 3 per cent. Guaranteed Stock, 1978/88 55,495
y /v v /£ 20,000 " N 1967/72 20,259
J \/J £2,000 British Electrmty 3 per cent. Guaranteed Stock, 1974/77 1,898
JJ £15,000 31 1976/79 14,925
mJ J £4505 British Gas 3 per cent. Guaranteed Stock 1990/95 3,638
J J J £25,000 New Zealand Government 3J per cent. Stock, 1962/65 21,989
yt J £26,100 S. Australian Government 3 per cent. Consolidated Stock, 1916
or after .. 16,800
\J Jj £2,900 Commonwealth of Australia 4J per cent. Stock, 1960/62 2,666
[ 7 «"£12,000 3 per cent. Stock, 1972/74 12,121
/ Jj £3,000 Port of London 3J per cent. Registered Stock, 1965/75 2,687
\JJ £800 Ontario & Quebec Rly. 5 per cent. Permanent Debenture Stock 984
./ J £4,000 Bankers Investment Trust Ltd., Deferred Stook 7,806
L Y " £3,250 Debenture & Capital Investment Trust Ltd., Ordinary Stock 6,586
JJ J £1,125 General Consolidated Investment Trust Ltd., Ordinary Stock 2,236
Jj J £2,500 London & Montrose Investment Trust Ltd., Ordinary Stock 7,893
t/V J £2,500 London Scottish American Trust Ltd., Deferred Stock 6,942
it/ £?60 London Trust Co., Ltd., Deferred Stock 3,230
J J £1,180 Lowland Investment Co. Ltd., Ordinary Stock 2,683
*, 7 £5,625 Mercantile Investment & General Trust Co. Ltd., Ordinary Stock 13,401
S J J £5,000 Rio Claro Investment Trust Ltd., Ordinary Stock 11,192
« -y J £2,500 River Plate & General Trust Co., Ltd., Deferred Stock 7,691
I'vl, £3,500 Sphere Investment Trust Ltd., Ordinary Shares 8,211
J J £1,550 Standard Trust Ltd., Ordinary Stock 2,723
»/ SJ,£5,000 Sterliug Trust Ltd., Ordinary Stook 8,731
, *~E5,750 Third Guardian Trust Ltd., New Ordinary Stock .. 8,663
* J 7 £6,000 United States Debenture Corporation Ltd., Ordinary Stock 12,553
J V i V£1000 Witan Investment Co. Ltd., Ordinary Stock 11,289
£640,291
n
SINKING FUND FOR FREEHOL D .DINGS.
n £4,500 3 percent. Funding Stock, 1959-69 . 3,876
77 £10,200 4 ” . 1960-90.. 9,079
- J £20,500 3J per cent. Conversmn Stock, 1961 or after 18,658
j J  £3,500 3 per cent. Savings Bonds, 1955/65 . 3,518
£3,700 N " " 1960/70.. 3,709
JJ £31,600 " " 1965/75 . 31,600
£2,000 2J percent. National War Bonds, 1954/56 2,107
\sv, £3,200 2] per cent. Treasury Stock, 1975 or after 2,870
i £6,400 British Eleotricity 3 per cent. Guaranteed Stock, 1974/77 6,260
J \/J £3,000 3 1968/73 2,916
£84,593

Market
Value
£69,600
34,444
41,370
23,375
49,920
32,550
67,080
8,400
42,732
16,100
1,660
13,350
3,469
23,000

17,618
2,958
9,600
2,505

772
6,260
6,012
2,250
7,500
6,625
2,921
2,301

11.109
9,500
6,000
6,300
2,790
8,125
8,809

11,100
8,200

£566,305

3,915
10,047
16,195

3,255

3,182
26,544

1,975

1,856

5,312

2,520

£74,801



PENSION

Nominal
Value
i , £22,000 4 per cent. Funding Stock, 1960-90..
* ' A £18,000 3J per cent. Conversion Stock, 1961 or after
J J £2,200 3 per cent. Savings Bonds, 1960/70 ..
y J £1,000 3 ” " " 1965/75..

FUND.

Balance Sheet
Valuo
£17,165
15,173
2,205
1,000

£35,543

JENNER MEMORIAL STUDENTSHIP FUND.

/ ~ N £2800 4 per cent, Funding Stock, 1960/90..

'S J J £1,986 British Transport 3 per cent. Guaranteed Stock, 1978/88

\l 4 J £2,650 Southwark & Vauxhall Water Co. 3 per cent. “ B” Debentures..
y j J £1,300 Liverpool Corporation 3 per cent. Stock, 1942, or after

2,705
1,986
2,757
1,097

£8,545

MORNA MACLEOD SCHOLARSHIP FUND.

ZV j, £1,000 3 per cent. Defence Bonds, 3rd Issue
£500 3 per cent. Savings Bonds, 1960/70 ..
J JJ £5800 2% per cent. Treasury Stock, 1975 or after

y 3

£900 British Electricity 3 per cont. Guaranteed S“tock, 1974/77

1,000
500
5,203
903

£7,606

Market
Value
£21,670
14,220

1,892
840

£38,622

2.758
1,529
1,789

864

£6,940

1,000
430
3,364
747

£5,541
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
June 18th. 1953

REPORT OF THE GOVERNING BODY.

The Governing Body has the honour to present its report of the work of the Institute for
the year 1952-53.

GOYERNING BODY.

At its last meeting the Council re-elected Sir Henry Dale, Sir Paul Fildes and Sir Wilson
Jameson as its representatives on the Governing Body until 31st December, 1953.

Dr. A. A. Miles, as Director, is now ex-officio a member of the Governing Body in place of
Sir Alan Drury who resigned on 30th September last.

COUNCIL.

At last year's Annual General Meeting Dr. Muriel Robertson was re-elected as a represen-
tative of the Members. The British Medical Association re-appointed Mr. Zachary Cope as its
representative and Professor D. Whitteridge was appointed to represent the University of
Edinburgh in place of Professor T. J. Mackie who had resigned.

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, the President of the Royal College of
Surgeons and Professor H. B. Maitland representing the Royal College of Surgeons and the
Victoria University of Manchester respectively, and Professor Sir Rudolph Peters, a representative
of the Members of the Institute.

The Governing Body noted with pleasure that Mr. Zachary Cope was knighted during the
year.

The death of Sir William Dampier, who had represented the Royal Agricultural Society
since 1947, is recorded with regret.

MEMBERS.

During the year invitations to become Members of the Institute were accepted by Sir Hugh
Beaver, Professor G. L Brown, Professor E. J. King and Dr. C. J. Virden.

The Governing Body records with regret the deaths during the year of Dr. S. W. Allworthy,
Dr. W. E. Gye, Dr. J. Henderson Smith and Dr. C. H. Kellaway. Dr. Allworthy was a Fellow of
the College of State Medicine and became a Member of the Institute in 1894, when the College
and the Institute (then the British Institute) amalgamated.

STAFF.

The retirement of Sir Alan Drury, announced in last year's Annual Report, took place on
30th September, 1952. At a meeting of the Governing Body it was resolved: “ That on the
retirement of Sir Alan Drury front the Directorship of the Lister Institute, the members of the
Governing Body desire to express to him their deep sense of gratitude and admiration for the
distinguished and devoted service which he has given to all the interests of the Institute and its
staff during his term as Director. When Sir Alan accepted the appointment in 1943, in succession
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to the late Sir John Ledingham, the governors were aware that they were entrusting the direction
of the Institute's scientific programme and the responsible supervision of its affairs to one who had
previously had no direct knowledge of its activities and its problems. They were the more
impressed by the promptitude and quiet efficiency with which Sir Alan was able to assume the
functions and responsibilities of the directorship and to become the trusted adviser of the
Governors on all the matters of policy which have called for their decision during the difficult
period of readjustment at the end of the war and during all the years that have followed.

Under Sir Alan’s leadership the Institute has enjoyed a period of steady progress and well-
planned development. Such changes and innovations as have been needed have been carried out
with all proper consideration of special interests and traditions. He is leaving the Institute now,
at a time when important new enterprises have been launched and others are in immediate
prospect; and for these, and the outside support and interest which have made some of them
possible, the Institute is especially indebted to Sir Alan’s far-sighted initiative and enterprise and
to his wisdom ir. negotiation.

Sir Alan takes with him the very hearty gratitude and good wishes of the Governing Body
and all who have been in any capacity concerned with the affairs of the Institute during his
Directorship. He leaves the Institute with its reputation enhanced and its activities expanding
in the service of science and the community. The Governors hope that, during the years of
activity yet before him, he will have a full enjoyment of the new opportunity which he has now
accepted for research in a congenial and related field.”

Sir Alan Drury has been succeeded as Director by Dr. A. A. Miles, formerly Deputy
Director of the National Institute for Medical Research.

The Governing Body recognized the desirability of appointing also a Deputy Director of the
Lister Institute, and they were glad to find that Professor W. T. J. Morgan was willing to add
this contingent responsibility for the Institute to that which he has held so long, and with such
distinction, as a departmental chief.

Dr. D. L. Wilhelm, Dr. M. W. Schachter and Mr. K. B. Linton have been appointed to the
staff. Dr. Margaret Mackay, Dr. A. E. Mourant and Dr. R. R. Race were appointed Honorary
members of the staff and Dr. R. A. Gibbons was also given a temporary staff appointment. Miss
N. Czeczowiczka and Mrs. M. Gibbons have been appointed as Research Assistants and Dr. G.
Owen and Mr. G. A. Jamieson have been awarded Research Studentships. Miss M. F. Kelleher
and Mrs. G. M. Lewis completed the tenure of their studentships during the year.

The University of London have granted recogntion to Dr. Miles as a teacher of Pathology
and Bacteriology and to Dr. W. d’A. Maycock and Mr. A. F. B. Standfast as teachers of
Pathology and Bacteriology respectively.

Dr. P. Ellinger retired in June, 1952, and the Governing Body learned with regret of his
death shortly afterwards.

The Blood Group Research Unit and the Blood Group Reference Laboratory of the Medical
Research Council are still accommodated at the Institute. The Blood Products Research Unit
has, as the Blood Products Laboratory, become one of the departments of the Institute.

Mention was made last year of grants over terms of years which had been made by the
Nuffield Foundation, in support of a group of researches under Professor Morgan’'s direct
leadership, and of another group, under Dr. Baddiley in the same Department. Abundant
evidence will be found in the present Report of the fruitful researches which have already been
financed from these most welcome benefactions.  Acknowledgement is now due to the same
Foundation for its further generous action, in making a grant of £3,000 per annum for five years,
to provide for the financial needs of a scheme of researches under the personal leadership of the
new Director, Dr. Miles, on natural chemical agents which affect the permeability of the endo-
thelial walls of the capillary blood vessels, and contribute thus to the physiological and pathological
vascular reactions to various kinds of irriation and injury.

Progress has also been made towards the effective opening of the Guinness-Lister Research
Unit on Microbiology and the Governors are glad to be able to report that Dr. B. A. D. Stocker,
of the Department of Bacteriology in the London School of Hygiene and Tropical Medicine,
has accepted appointment as the first Head of the Unit.
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BACTERIOLOGICAL, IMMUNOLOGICAL AND PATHOLOGICAL STUDIES.

Haemophilus pertussis antigens. Mr. A. F. B. Standfast lias studied the effect of toxin by
the intranasal and intracerebral routes in mice in an attempt to explain the difference in virulence
of H. pertussis Strains tested by these two routes. Toxin appears to play little part in virulence
by the intracerebral route ; by the intranasal route it appears to be of considerable importance
by reason of its ability to paralyse the cilia of the epithelium, and so enable the organism to make
its primary lodgement in the lung.

Dr. J. M. Horton has continued her work on the chemical fractionation of H. pertussis to
extract the protective immunizing antigen. Polysaccharides extracted by formamide, alone or in
conjunction with globulin, proved to be. inactive although preliminary experiments had indicated
some activity. Fractional precipitation by ethanol from tryptic digests of the cells and soluble
extracts from disintegrated cells, are being investigated.

The protective antigen, previously shown by Dr. Masry (1952 Report) to be distinct from
the haemagglutinin and the toxin of H. pertussis, Nnow appears to be distinct from the agglutinogen
also. The protective action of rabbit antisera to the whole bacillus is unaffected by absorption
with purified agglutinogen ; and purified agglutinogen will not immunize mice actively. Alkaline
extracts of H. pertussis yield a polypeptide antigen that appears to be antigenically pure
agglutinogen.

Variation in the potency of protective antisera with the route of administration of antiserum
and infecting dose indicate that more than one type of antibody is concerned ; the role of anti-
toxin in protection against intranasal injections is under investigation.

Dr. M. E. Rowatt has worked on growth media for H. pertussis and allied organisms.
H. pertussis, Phase | and IV, H. parapertussis, and two atypical Haemophilus spp. all use glutamic
acid during growth, but whereas both phases of H. pertussis, after using up the glutamic acid of
the medium remove certain other amino acids, the other organisms do not. In H. pertussis,
Phase I, ammonia formation and glutamate removal are approximately equivalent in the early
stages of growth H. parapertussis, H. hronchisepticus and the two atypical strains contain
urease, but H. pertussis does not. H. parapertussis was the only species to form a brown pigment
from tyrosine in washed suspension.

Sheep red blood corpuscles contain a growth stimulant for Phase | cells growing from small
inocula in Cohen’s medium, and the serum an essential growth factor for large inocula growing
on Cohen’s medium solidified by agar.

Miss K. Cook and Dr. Rowatt have investigated modifications of sheep blood Bordet-
Gengou media and liquid media with a view to improving the protective potency of vaccines
grown in them. The role and the strain of H. pertussis used, and the method of killing the
cells, has also been studied.

Mr. Standfast and Miss K. Cook, in conjunction with Dr. J. O. Irwin of the London School
of Hygiene and Tropical Medicine have continued their investigation of the mouse test for potency
and whooping cough vaccines for the M.R.C. Whooping Cough Committee. Reasonably precise
estimates of potency can be obtained only with eight replicate tests ; attempts to develop less
expensive and time-consuming tests have been unsuccessful.

Vole Bacillus. Miss D. H. Card has continued her investigation of the growth requirements
of the murine strain of Mycobacterium tuberculosis (Vole bacillus), and the drying of living Vole
Vaccine from the frozen state, in order to produce a stable, potent vaccine.

Trichomonas Studies. Dr. M. Robertson has continued her study of Trichomonas foetus in
cattle in collaboration with Dr. W. R. Kerr (Dept, of Veterinary Research, Ministry of Agricul-
ture, Northern Ireland).

A study of the active and passive sensitisation of the uterus of the cow by T. foetus antigen
has been completed. Active sensitisation occurs only when the Trichomonas or its antigen is
introduced into the uterus itself. Antibodies in the blood circulating alone, produced by injection
°f antigen by other routes, do not sensitise the uterus. Passive sensitisation of the uterus could
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be achieved only by local treatment; namely the instillation of a high titre antiserum against 7.
foetus into the uterus. The active sensitisation of the uterus appears to be due to the local produc-
tion of antibody in response to the instilled antigens.

The fate in calves of maternal antibody to T. foetus and Br. abortus, acquired via the
colostrum, has been investigated. The half life of the anti-bodies in the circulation of the calf
varied between 15-50 days, depending on the dose of colostrum and the state of the animal;
but in each animal the two antibodies disappeared at the same rate.

An example of “ immunological paralysis ” was discovered in the calf, in which large doses
of T. foetus antigen before the 21st day of life, inhibited agglutinin production on subsequent
reinoculation of antigen, when the animal was immunologically mature.

Dr. Jane K. Clausen completed her work on the growth in vitro of the flagellates T. foetus
and strigomonas oncopelti. The serum necessary for the growth of 7. foetus can be replaced by
a heat-stable extract of horse serum ; the growth factors in the extract are under investigation.

Mr. A. E. Pierce has continued the electrophoretic and serological investigation of normal
and immune sera, and fractions prepared by salt, alcohol and ether fractionation. Changes in
the serum proteins of pregnant cows and heifers (normal and immunized) from months to
the termination of pregnancy have been related to the development of antibodies in the udder.
The immunological reactions of calves after the absorption of heterologous proteins with the
colostrum and the possible passive transference of antibody from mother to foetus in atero are
also being studied.

Dr. J. G. Feinberg has devised a medium for the bulk growth of bacteria-free Trichomonas
vaginalis to provide material for isolation of the dominant antigen by methods used in earlier
work with T. foetus. He has also investigated methods of isolation of 7. vaginalis from clinical
material.

Vaccinia Virus. Dr. D. McClean, Mr. L. Vallet and Dr. L. H. Collier have nearly completed
their investigation of the antigenicity in monkeys and rabbits of vaccinia virus inactivated with
ultra-violet light. Experiments in progress are designed to establish the fact that the consistent
antigenicity of irradiated preparations is not due to traces of living virus that have escaped
detection. The antigenicity of irradiated virus can be preserved for at least six months at 4°C.
by drying the preparations from the frozen state; storage experiments at higher temperatures are
in progress. Circulating antibody is detectable for at least twenty-two weeks after immunization
with two spaced doses of irradiated virus, and a single subsequent reinforcing dose is followed by
a secondary immune response. If the current experiments confirm that the results so far obtained
are not due to traces of living virus, it is proposed to try this material on human volunteers, and
to observe how far the reactions to subsequent vaccination with living virus are modified.

Dr. Collier has continued his investigation of methods of preserving vaccinia virus. Purified
virus freeze-dried in 5% peptone is capable of yielding 100% successful primary vaccinations
after storage for four months at 37°C. Such a vaccine can be manufactured economically, and
is shortly to be used in a large scale trial in which the three Services are co-operating. Should
this trial prove successful, it is hoped to issue dried vaccine to tropical countries in place of the
lanolinated lymph used at present. The dried vaccine would also be useful for epidemic reserves.
Other investigations by Dr. Collier have included the correlation of various methods of titrating
vaccine, and a study of autointerfercncc by this virus.

Bacterial viruses. Dr. D. E. Dolby has continued his work with theTseries of bacteriophages
inBact. coli B. By applying a method of dilution of infected bacteriain saline, whereby intracellular
bacteriophage is released, the course of inhibition of virus multiplication by enzyme inhibitors,
such as arsenite and borate, has been studied. It has been confirmed that in conditions where
the growth of the bacteria is unaffected by the inhibitors, multiplication of the bacterial virus
may be delayed without affecting the final titre.

Streptococcal Capsulation. Continuing his work on streptococcal capsulation, Mr. A. P.
Maclennan has obtained direct evidence for the presence of a hyaluronidase in cultures of a
capsulated hyaluronic acid-producing C. streptococcus. It had previously been found that several
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strains of group A and C streptococci produce hyaluronic acid which is destroyed in ageing
cultures by a thermolabile agent. The hyaluronidase can be concentrated by protein precipita-
tion of culture in serum-free media and the concentrate shows considerable activity by the
standard methods of hyaluronidase assay. The pH optimum of 6.0 agrees with that of known
streptococcal hyaluronidases although other evidence suggests that the enzymes may not be identical.
In this group C strain the enzyme is produced from the early stages of growth onwards and the
appearance of hyaluronic acid and capsules represents an excess of synthesis over destruction. The
degree of aeration of the culture profoundly influences the relation of synthesis and destruction.

Diphtheria Antitoxin. Sir Percival Hartley has investigated the properties of different kinds
of diphtheria antitoxin. Antitoxin produced in actively immunised guinea-pigs can be readily
demonstrated in the milk of immunised mothers; it readily passes into the circulation of normal
guinea-pigs on intraperitoneal injection, but not at all if it is fed, even from birth, when such
antitoxin-containing milk is the only food the normal offspring receives.

Attempts were made to establish a colony of actively immunized guinea-pigs that had lost all
circulating antitoxin, but not their basic immunity to the toxin, with a view to studying the
immune state of the offspring. However, immunized mothers had antitoxin in high titre that was
passed to litters in three successive pregnancies. The response to intracutaneous injection of
different diphtheria antigens was studied in normal and immunized pigs, with a view to a simple
method of testing antigens for their power to raise the immunity of immunized but “ lapsed ”
animals, and for the absence of power to produce violent local reactions.

Microbiology. Dr. E. Klieneberger-Nobel has concluded her investigation of Lederberg's
auxotrophic strains derived from E. coli “ K12.” Morphological evidence of sexuality in these
strains, such as, for example, zygote formation, was not found. Dr. Klieneberger-Nobel is studying
mixed infections in mice. Organisms of the pleuropneumonia group pathogenic for other animals
are harmless when injected alone into mice, but with virus of ectromeha they aggravate the
symptoms of this disease and themselves grow abundantly in the peritoneum and the organs
of the mice. Non-pathogenic strains, however, are not potentiated by the virus.

Diagnostic Antisera for Insect Blood Meals. Mr. B. F. G. Weitz has continued his study of
serological methods of identifying meals of blood sucking insects by precipitin tests in a large
number of insects and ticks concerned with malaria, filariasis and relapsing fever from Kenya,
Tanganyika, Nigeria, Trinidad and Mauritius.

Investigation of the specificity of the precipitin reaction in regard to the identification of
serum proteins of closely related species were confirmed and a number of antisera were prepared
in East Africa in bovids against the serum of other related bovids. The relatively low level of
sensitivity obtained with some of these antisera was probably due to the similarity of the proteins
involved. However, a large number of experimental feeds of GI morsitans were identified and
the results are being studied in relation to the movements of the game in the area in which the
flics were caught.

The specific inhibition of the agglutination by anti-protein sera of red blood cells treated
with tannic acid and coated with serum proteins is being studied as an alternative to identification
by the precipitin reaction.

Slow Constrictor in Human Seruin. Mr. Y. Gabr has elaborated a method for the isolation
of the smooth muscle slow contractile principle of human plasma. The active material appears
to be a long-chain fatty acid. The isolated substance is markedly haemolytic for human red
blood cells

Plasma Substitutes. Dr. W. d’A. Maycock and Miss L. L. Lorenz have continued the
investigation of methods for the estimation of dextran, particularly in tissue extracts. It is
evident that, within a few days of intravenous injections of dextran into the rabbit, in amounts
comparable with those given in clinical practice, dextran is present only in the liver, spleen,
lymph glands and bone-marrow, in quantities which can be measured chemically.
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In order to study the total amount of dextran retained by the body, the disappearance of
intravenously administered dextran was followed in mice; after a dose of 60mg./kg. about 5%
remains in the mouse at 2 months and a trace after 4 months. Examinations were made of sera
from normal individuals and from patients who had been given infusions of dextran, for preci-
pitating and agglutinating antibodies to dextran or L. mesenteroides.

Experimental Pathology. Dr. A. A. Miles is studying the nature of the immunity of blood
capillaries to the permeability-increasing action of histamine that is induced by prior treatment
with histamine and histamine liberators ; with special reference to the liberation of histamine in
anaphylactic animals.

Dr. D. L. Wilhelm and Dr. Miles are investigating the changes in capillary endothelium and
cement substance induced by histamine and other substances that increase capillary permeability.

In collaboration with Dr. M. E. Mackay, Dr. Wilhelm, Dr. M. Schachter and Dr. Miles are
studying a large molecular substance found in alpha globulin fraction of guinea-pig serum that
has proved to be a powerful inducer of increased capillary permeability in the guinea-pig.

Dr. Schachter is making a pharmacological survey of similar substances in the sera of various
mammalian species with a view to correlating permeability factors with those responsible for the
Brodie phenomenon.

BIOCHEMICAL STUDIES.

Human Blood-group Studies. Professor W. T. J. Morgan and Dr. W. M. Watkins have
examined the reactivity of saline extract of certain plant seeds against human red cells of
known phenotype and have studied the inhibition of these reactions by preparation of the human
blood group substances and simple sugars of known constitution. The agglutinins present in Lotus
tetragonolobus, Laburnum alpinum and Cytisus sessilifolius seeds reacted preferentially with
group O cells and agglutination of these cells was inhibited by human and hog H-substance. The
Laburnum and Cytisus agglutinins were not neutralised by any of the simple substances tested,
but the Lotus agglutinin was inhibited by a-methyl-L-fucopyranoside to a higher titre than
by the H-substance and was also neutralised to a lesser extent by other sugars possessing struc-
tures similar to that of L-fucose. The anti-A agglutinins extracted from Vicia Cracca and Lima
bean seeds were inhibited by human A-substance and less strongly by N-acetylchondrosamine
and methyl-N-acetylchondrosaminide. Extracts of Sophora japénica seeds agglutinated both
A and B cells and absorption experiments indicated that the agglutinin reacts with a structure
common to the A and B receptors. The agglutination of A or B cells by the Sophora extract
was inhibited by either A or B substances and slight inhibition was also obtained with N-acetyl-
chondrosamine and with sugars possessing related structures. These results lend support to
evidence obtained from chemical investigations that L-fucose is of greater importance for
H-specificity than for A and B specificity and suggest that the N-acetylchondrosamine configura-
tion may play an important part in A-specificity.

Dr. Watkins has examined the action of cell free extracts of autolysed Trichomonas foetus
cultures on the human blood group substances. Extracts of both T. foetus var. Belfast and
T. foetus var. Manley have been found to contain enzymes which rapidly destroy the serological
activity of A, B, H, Lea and Lehsubstances. Similarly prepared extracts of the protozoa
Trichomonas vaginalis and Strigomonas oncopelti were without action on the blood group
mucoids. The properties of the enzymes present in the T. foetus extracts are being examined.

Mr. Knox and Professor Morgan have attempted to determine whether in secretions derived
from *“ secretor” persons belonging to A2 the specific determinant structures which are
responsible for the A and H serological characters occur together on the same mucoid molecule
or independently on separate molecules. Mucoid materials isolated from two ovarian cyst fluids
belonging to the sub-group A2 have each been fractionated from aqueous solution by the addition
of alcohol or acetic acid. The ratio of the A and H serological character in the fractions, as
determined by inhibition experiments, indicated that no part of the mucoid preparations possessed
A or H activity alone. These investigations arc being extended and an artificial mixture of
mucoid materials, each of which possesses a single serological character (A or H), is being
included for study
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Dr. R. A. Gibbons has continued to study the chemical nature of the mucoid responsible for
the group B serological character of human erythrocytes and secretions. A method for the
determination of the amount and nature of the amino-sugars in the group substance has been
investigated and the technique, which involves the use of an ion-exchange column, is being
applied, in collaboration with Mr. Rondle, to study the separation of the amino-sugars present
in other blood group substances.

Mr. O'Dea and Dr. Gibbons have elaborated a micro-method for the estimation of
formaldehyde liberated during the oxidation of serine, simple carbohydrates and polysaccharides.
After the removal of excess periodate and iodate by the addition of lead tetrathionate the addition
of chromotropic acid gives rise to the formation with formaldehyde of a coloured complex which
is quantitatively determined spectrophotometrically.

Dr. G. Owen has commenced work on the serology and immunochemistry of the “ Lewis”
blood group factors with the intention of characterizing more fully these interesting biological
materials.

Mr. Crumpton and Professor Morgan have studied an enzyme system in culture filtrates of
Clostridium welchii (Type B) which destroys the serological activity of human and animal blood
substances. Considerable purification of the enzyme preparation has been achieved by its repeated
fractionation from solution in weak phosphate-citrate buffer (pH 6.9: phosphate 0.05 M), by
ammonium sulphate, and by dialysis against the same bulfer at 2°C. The purified enzyme
contains a /l-galactosidase, a /3-glucosaminidase, and a weakly reacting a-glucosaminidase but no
«-galactosidase and reducing sugars are not liberated from methyl fucoside by the enzyme
preparation.

The chemical changes associated with the enzymic degradation of homogeneous hog H
substance have been investigated, using the enzyme preparation before and after heating at 55°C.
for 10 minutes. The heated preparation is unable to destroy the serological activity or liberate
reducing sugars from human A substance but is nevertheless more specific in its action on the
H substance. Hog H substance treated with both enzyme preparations, loses its viscosity and
serological activity, and fucose, N-acetyiglucosamine, galactose and an N-acetylchondrosamine-
galactoside are liberated. Similar experiments are being carried out with essentially homogeneous
blood group substances of human origin.

Mr. C. J. M. Rondle has continued to study the oxidation of sugars and mucopolysac-
charides by alkaline hypoiodite. Particular attention has been given to the conditions required
to ensure quantitative and reproducible results and it has been found that a low temperature and
carefully controlled pH are essential. The results of a similar investigation using blood group
substances of both animal and human origin indicate that a small but definite amount of reducing
sugar is present and that the reducing end-group is part of an amino-sugar. Further work is in
Progress to extend these observations and determine the precise character of the amino-sugar
involved.

Toxins and Enzymes. Dr. M. G. Macfarlane, with Dr. A. G. Spencer (University College
Hospital), has studied the osmotic properties of mitochondria isolated from rat liver by differen-
tial centrifugation. On incubation in a medium containing an oxidisable substrate, such as
glutamate or succinate, with Mg ions, inorganic phosphate and adenylic acid, the mitochondria
maintained a higher concentration of Na+ and K+ than that of the external fluid, and swelling
was prevented. In the absence of adenylic acid, there was no concentration gradient, and swelling
and agglutination of the mitochondria occurred. It is concluded that the secretory action is
linked with the capacity for oxidative phosphorylation, in some way at present unknown. This
study is now being extended to mitochondria from rat kidney.

Mrs. G. M. Lewis (nee Harris) and Dr. Macfarlane continued studies with Cl. oedematiens
toxin, in an attempt to find out the biochemical action of the lethal toxin. The action in vivo
appears predominantly to be some effect on the vascular permeability causing oedema. The
action of the toxin on the activity of respiratory enzymes and coenzymes, and of other enzymes
such as choline esterase and carbonic anhydrase, which may be concerned in the maintenance
of the normal permeability, was therefore examined, but no effect was observed which would
account for the toxicity.
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Cocnzyme A. Dr. J. Baddiley and Dr. E. M. Thain have continued their study of the
chemistry of coenzyme A. Two phosphate esters of pantothenic acid have been isolated from
the products of alkaline hydrolysis of coenzyme A, and identified as pantothenic acid-4' phos-
phate and pantothenic acid-2": 4' phosphate by comparison with the synthetic compounds.

Unambiguous syntheses of pantetheine-2', -4', and -2': 4' phosphates have been effected. A
new method for the formation of cyclic phosphates has been discovered, and applied to the
synthesis of pantetheine-2":4' phospnate. Trolessor Lipmann and co-workers in America have
tested the synthetic phosphates of pantetheine and report that only the 4' phosphate is active as
a coenzyme A precursor in a liver enzyme system. This property is characteristic of a fragment
of coenzyme A produced by enzymic fission of the pyrophosphate bond ; therefore the activity
of the synthetic compound provides convincing proof of the previously proposed structure for
coenzyme A.

In collaboration with Dr. J. G. Buchanan experiments have been initiated with the object of
synthesising the mixed pyrophosphate, b-dephospfio-coenzyme A.

Ihe biological origin of Coenzyme A was studied in a strain of Lactobacillus arabinosus which
synthesises small amounts of CoA when incubated with pantothenic acid. If, in addition, cysteine
is supplied, the capacity for CoA synthesis is greatly increased. Cysteine could not be replaced
by 2-mercaptoethylamine, nor by a variety of other thiol compounds. However, pantetheine was
more active than pantothenic acid plus cysteine. Pantothenylcysteine seemed the probable inter-
mediate in the formation of pantetheine. Several methods for the synthesis of this compound
were attempted by Dr. Badddey and Mr. A. P. Mathias, and a route yielding a fairly pure
product was discovered. A new method which it is hoped will obviate the difficulties experienced
in these attempts, is under investigation. Pantothenyl-cysteine was only very weakly active in
stimulating the synthesis of CoA. This indicates that cysteine is functioning as a specific source
of sulphur. The following derivatives have been prepared: pantothenyl-2 hydroxyethylamine,
pantothenyl-aminoacetaldehyde, pantothenamide,panlothenyl-<i-ai;d-,d-alanine,panlothenyl-glycine,
and pantothenyl-serinc. Reports of the tests of pantothenyl-serine are not available. Pantothenyl-
glycine was utilized by the organism for the synthesis of CoA. The remainder were inactive. A
study of the mechanism by which pantothenyl-glycine (and serine?) is converted into pantetheine
is planned.

Active Methionine. It has been shown recently that the coenzyme participating in biological
transmethylation reactions in which methionine is the methyl donor is S-(5-adenosyl)-methionine.
Dr. Baddiley and Mr. G. A. Jamieson have obtained chromatographic evidence that thiomethyl-
adenosine is one of the decomposition products of active methionine and are seeking to obtain
this product in crystallisable quantities. An attempt to synthesise the inosine analogue of
active methionine has also been initiated.

Pénicillium islaiulicuin polysaccharide. A polysaccharide material obtained by ferric chloride
precipitation of the culture filtrate of P. islandicutn has been examined by Drs. Baddiley,
Buchanan and Thain. Contrary to expectation, it has been shown to be closely related to luteic
acid, an acidic 1:6-/J-polyglucose derivative previously obtained from P. luteum. Acid hydrolysis
gave glucose as the only monosaccharide component. Malonic acid has been isolated from an
alkaline hydrolysate, and titration of the polysaccharide indicated that the malonic acid was
present as malonyl hemi-ester residues. The compound shows interesting colloidal properties in
the presence of certain metallic salts.

Phosphorylation. The removal of phenyl groups from substituted phosphoric esters by
sodium in liquid ammonia or organic bases is being investigated by Drs. Baddiley and Buchanan.
The influence of a neighbouring hydroxyl or tosyloxy group on the lability of these esters is also
being studied.

Transamination. The rdle of pyridoxal and pyridoxamine in the chemical interconversion of
amino- and keto-acids has been studied by Dr. Baddiley. Co-ordination compounds between
pyridoxal, metals and amines were isolated and it was shown that pyridoxal forms metallic
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co-ordination compounds with many amino acids. A complex composed of one mol. pyridoxal,
1 mol. pyridoxamine, a metal, an amino acid and a keto-acid was proposed as an intermediate
in metal-catalysed transamination. It was suggested that a similar complex may participate in
biological transamination.

Toxoflavin. The yellow pigment of Bacterium bongkrek is highly toxic to animals. The
structure proposed for this pigment, toxotlavin, bears a formal similarity to the purines and also
to riboflavin. The possibility that it may inhibit competitively redox systems involving riboflavin
is to be examined. Drs. Baddiley, Thain and L. Szabo are attempting to synthesise toxollavin
and analogous structures.

BIOPHYSICAL AND PHYSICO-CHEMICAL STUDIES.

Equipment. In collaboration with Messrs. J. & E. Hall, Dartford, Kent, Dr. R. A. Kekwick
has completed developmental work on a new design of freeze drying plant to be used for the
production of freeze-dried human plasma in the Blood Products Laboratory.

Diffusion, Ultraccnirifugc and Electrophoresis Studies. Mr. E. A. Caspary has completed
the construction of a dilfusiometer with a Gouy interferometic optical system. Using this in
conjunction with the ultracentrifuge he has studied the molecular kinetic properties of highly
purified fibrinogen There is evidence that the fibrinogen molecule may disassociate into smaller
units in solutions containing less than 0.5 g. fibrinogen/100 ml.

In collaboration with Professor F. W. Rogers Brambell, F.R.S. (University College of North
Wales) Dr. Kekwick has concluded a study of the embryonic fluids of the rabbit.

Blood Plasma Fractionation. Miss M. Nance is studying the purification of plasminogen
from human plasma using the purified plasminogen free fibrinogen mentioned above as a
substrate for assay purposes.

Immunological Studies. Dr. B. Cinader has continued investigations of toxin-antitoxin inter-
uction, with special emphasis on the inhibition of Cl. welchii lecithinase by antibodies produced
in the horse.

The inhibition of CI. bifermentans lecithinase by CIl. welchii antitoxin was studied in two
systems. In the first, enzyme and antibody were allowed to combine in the presence of substrate,
and in the second in the absence of substrate. In the former case the course of the reaction is
consistent with an enzyme-antibody combination ratio of 1.0.

Dr. Dolby is studying the fractionation of antitoxin horse sera and plasma by organic
solvents with special reference to the antitoxic properties of the fractions isolated and the effect
on them of the methods used in the large-scale preparation of antitoxic globulins. He is also
investigating the Kinetics of peptic activity under the conditions used in this process.

Human Plasma and Plasma Products. The Blood Products Laboratory has continued the
Preparation of dried human plasma and products derived from plasma fractions for the Ministry
°f Health.

In preparation for the move to new laboratories at Elstree a complete revision has been
made of the techniques used to make the preparation and fractionation processes of the pilot
Plant stage suitable for large-scale work. The equipment for the ultra-violet irradiation of plasma
has. been improved, particularly with devices that ensure a uniform level of irradiation.

Dr. Mackay has continued her work on the separation by ether precipitation of the serum
protein rich in pseudocholine-esterase. The enzyme activity was found to be quantitatively
associated with the alpha globulin. A fraction consisting of 84% alpha globulin has been isolated,
and is now being subjected to a further fractionation. This work has been carried out in
collaboration with Dr. N. H. Martin, and Mr. R. G. O. Kekwick (St. George's Hospital).

Work is in progress on the sub-fractionation of human gamma globulins, with particular
reference to the isolation and concentration of the blood grouping antibodies.
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MEDICAL RESEARCH COUNCIL EXTERNAL SCIENTIFIC STAFF.

Blood Group Studies. The Blood Group Research Unit continues to study the genetical and
immunological aspects of blood groups. New blood groups are being sought by investigating
antibodies formed by transfused people, or by women who have had children suffering from
haemolytic disease of the newborn. Many of the sera thought to contain a new antibody arc
found to contain mixtures of known antibodies.

Two new antibodies have been found, one of them, anti-Jkb, in a serum sent by Dr. Gertrude
Plaut of the North London Blood Transfusion Centre. An extensive study was made of a serum
from Dr. P. Vogel and Dr. R. E. Rosenfield of New York, containing an antibody which shows
the Rh groups to be yet more complex than appeared before.

An association has been demonstrated between the presence of anti-H in serum and the
absence of A,B, or H antigens from saliva.

The Unit has collaborated with the late Dr. R. K. Waller in identifying the Rh genotype
-D-/-D- in a white Virginian family. The only other example of this genotype was discovered by
the Unit three years ago in a British family.

The Unit has collaborated with Dr. B. H. Kirman of the Fountain Hospital, Tooting, with
Dr. J. N. Waiton of the Royal Victoria Infirmary, Newcastle-upon-Tyne, and with Dr. Eliot
Slater and Mr. J. Shields of the Maudsley Hospital, Denmark Hill, in twin investigations and
searches for linkage between disease genes and blood group genes.

The Unit is in close collaboration with Dr. A. E. Mourant of the Medical Research Council
Blood Group Reference Laboratory. As in past years,’ much help has been given us by Professor
Sir Ronald Fisher (Department of Genetics, Cambridge).

Blood Group Reference Laboratory. The Laboratory has further increased its output of
blood-grouping sera of all kinds to meet the demand of users in Great Britain and abroad. The
Laboratory has now been recognised by the World Health Organization as the International
Blood Group Reference Laboratory.

Sufficient of the anti-D serum has been collected for the establishment of National and
International Standards. The results of grouping tests on 2,000 blood donors forming a National
Panel have been classified. The first example of the expected anti-Fyb was discovered and a
second case of anti-Jka was found.

Anthropological blood group studies have been carried out on Lapps, Yemenite Jews,
Northern Sudanese, the Ewe and Ashanti, the Nigerians, the Shona and the people of North-West
Pakistan. A special survey has been made of the peoples of India and Africa ; and Miss E. W.
Ikin in collaboration with Dr. H. Lehmann (St. Bartholomew's Hospital) has surveyed blood
groups of the Andaman Islanders.

Extensive investigations have been made of two antigens, so far found only in negroes, which
further subdivide the MNSs blood group system.

Dr. D. M. Parkin is working on a possible relationship between blood groups and the life-
span of skin homografts, and a study of blood group antigens of familial occurrence.

Courses of instruction to persons from laboratories in England and other countries have been
given ; and specimens have been tested for, and serum supplied to many laboratories abroad, to
help them in setting up their own testing services.

The Governing Body are glad again to recognise the growing output of important and
distinguished work from the different Departments and the devoted, loyal and co-operative effort
by all the staffs of the Institute to which such a result bears witness. Such a healthy growth of
activities, in a period of steeply rising costs inevitably gives cause for some anxiety on financial
grounds; but the Governing Body will explore every possible source of such additional revenue
as may be needed to meet any proper development.

H. H. DALE,
Chairman of the Governing Body.
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The Lister Institute of Preventive Medicine

Balance Sheet
and
Accounts.

December 31st 1953

FINANCIAL REPORT OF THE GOVERNING BODY
1. The Balance Sheet for the year ended 31st December 1953 shows balances to the credit
of the various funds as follows: Capital Fund £699,666; Specific Funds £131,683; Bequest
Funds £18,215 and Contingency Reserve £14,716.

2. The Investments held in the General and Specific Funds and Bequest Funds showed a
depreciation of £21,651 at the date of the Balance Sheet for which provision has not been made.

3. The General Fund Income and Expenditure Account shows the income for the year as
£110,251 compared with £103,532 in 1952. Expenditure amounted to £121,348 against £123,872
last year. The deficit for the year is £11,097 compared with a deficit of £20,340 in 1952.

4. The vyear's deficit of £11,097 shown by the General Fund Income and Expenditure
account has been written off against the Contingency Reserve.

5. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £7,544, £4,342 and £4,144 respectively.

6. Messrs. Cooper Brothers & Co., the retiring Auditors will, subject to the provisions
of the Companies’ Act, 1948, be re-appointed.

PAUL FILDES, Acting Chairman of Governing Body.

WAVERLEY, Hon. Treasurer.

Chelsea Bridge Road,
London, SW. 1.

20th May, 1954.



BALANCE SHEET

(1952)
£ Capital Fund :— £ £
Donations, &c., received to date from the following :—
2,000 Dr. Ludwig Mond (1893) 2,000
46,380 Berridge Trustees (1893/98) . . % 46,380
10,000 Worshipful Company of Grocers’ (1894) 10,000
250,000 Lord lveagh (1900) 250,000
18,904 Lord Lister's Bequest (1913/23) 18,904
7,114 William Henry Clarke Bequest (1923/6) 7,114
3,400 Rockefeller Foundation (1935/6) 3,400
500 James Henry Stephens Bequest (per Lloyds Bank Limited) (1938) 500
21,172 Other Donations and Legacies (1891-1953) 22,035
General Fund Income and Expenditure Account Accumu-
lated Surpluses as at 31st December, 1952 340,993
Less Amount written off and loss on sale of investments 1,660
340,993 339,333
700,463 699,666
Specific Funds
87,294 Sinking Fund for Freehold Buildings . .. 90,555
36,415 Pension Fund .. .. 36,108
Re-endowment Fund 5,020
131,683
Bequest Funds:—
10,000 Jenner Memorial Studentship Fund .. 10,290
8,058 Morna Macleod Scholarship Fund 7,925 18,215
141,767 149,898
Specific Grants and Legacies :—
772 Balance of Cancer Research Legacies (1937-50) 772
2 905 Balance of Royal Society Grant (1951) 2,492
Nuffield Foundation Grants (1952-3) 10,000
2,076 Less Expenditure 6,194 3,806
— Guinness-Lister Research Grant (1953) 7,500
Less Expenditure 7,389 111
5,753 7,181
Contingency Reserve
As at 31st December 1952 . . . .. . 55,813
Less Defioit on General Fund Income and Expenditure Account, 1953 11,097
55,813 44,716
Current Liabilities :—
11,321 Creditors and accrued charges .. 11,697
PAUL FILDES, Acting Chairman of Governing Body.
WAVERLEY, Hon. Treasurer.
£915,117 £913.158

REPORT OF THE AUDITORS

We have examined the above Balance Sheet, and annexed Income and Expenditure Account which are in
all the information and explanations which we considered necessary for our audit, In our opinion these accounts
information requirod by tho Companies Act, 1948, and show a true and fair view of the state of the Institute’'s

London, 94th May, 1954.



3lst DECEMBER 1953,

(1952)
£ Fixed Assets £ £ £
Freehold Property at cost ;
73,548 Land and Buildings, Cheisea .. 73,548
20,456 Queensberry Lodge Estate, Elstree . . 20,456
2,049 House, Bushey . .. 2,049
o ) 90,053
(Note : Additions and replacements since 1912 at Elstree
and 1935 at Chelsea have been charged to
Revenue).
Furniture, Fittings, Scientific Apparatus and Books:—
2,472 At cost less depreciation to 31st December 1920 .. 2,472
--------- (Note: Additions and replacements since 3lst December,
98,525 1920 have been charged to Revenue) .. 98,525
General, Specific and Bequest Funds.
Quoted Investments at cost, less amounts
written off and Uninvested Cash
Investments Cash
640,291 General, .. 620,917 — 620,917
Specific :
87.294 Sinking Fund for Freehold Buildings 88,089 2,466 90,555
36,415 Pension Fund .. 35,543 565 36,108
Re endowmont Fund 4,941 79 5,020
Bequest :
10,000 .Tenner Memorial Studentship Fund 8,545 1,745 10,290
8,058 Morna Macleod Scholarship Fund 7,606 319 7,925
782,058 765,641 5174 770,815 770,815
(Market Value of Investments on London Stock Exchange £743,990)
Current Assets \—
33,079 Debtors and Payments in advance 31,385
792 Bills Receivable 4,148
663 Balance at Bankers and Gfish in hand 8,285
34,534 43,818
(Notes : See paragraph 5 Governing Body's Financial Report for
nominal values of Sera, Vaccine Lymph and Horses which
have not been brought into the accounts.
There is a contingent liability of £2,250 in respect of
partly paid shares).
£915,117 £913,158

t0O THE MEMBERS.
agreement with the books of account. In our opinion proper b'.oks of account have been kept. We have obtained
Amplified by the information given in paragraphs 2 and 5 of the Financial Report of the Governing Body give the
affairs at 31st December, 1953, and of the defloit ior the year ended on that date.
COOPER BROTHERS & CO.
Chartered Accountants.



INCOME AND EXPENDITURE ACCOUNTS

(1952)
£
48,415 Salaries and Wages
5,407 Emoluments of two members of the Governing Body in an executive capacity
2,000 Gift to former Director
1,584 Premiums on Federated Superannuation Policies
2,991 Premium on Group Pension Policy...
2,273 Rent, Rates and Insurance ...

8,292 Gas. Water, Fuel and Electricity
1,459 Office Expenses, Stationery and Printing
157 Auditors’ Fee (Two years)

788 Travelling Expenses

2,707 Biochemical Expenses

2,415 Bacteriological and Experimental Pathology Expenses
804 Biophysics Expenses

11,964 Serum, Vaccine and Vaccine Lymph Expenses

5,476 Animals

7,371 Animal House Expenses and Forage

11,642 Buildings, Alterations, Repairs and Renewals

2,326 General Apparatus and New Installations

750 Library Expenses
1,050 General Stores
263 Cost of New Lease
444 Staff Canteen Loss
91 Amount written off Leasehold Property
Amount transferred to Sinking Fund for Freehold Buildings (including £2,836
3,203 Interest on Investments)

(123,872

¢
1,948 PensionNs
1,948
slenner

¢
290 Balance added to Fund

Mobna

£
345 Stipend of Student

345

General

51,122
5,478

1,822
3,361
2.634
7,787
1,436
315
875
1.739
913
680
13,431
6,731
7,396
9,139
1,218
789
749

473

3,260
¢121,348

1,913

Memorial

£
290

Macleod

£
350

¢350



for the year ended 31st December 1953

Fund.
(1952)
£ £ £
Interest on Investments (gross);
24,836 General Fund 24,423
2,780 Sinking Fund 2,836
27,259
67,687 Sales of Sera, Vaccines. Vaccine Lymph, &c. . 74,921
8,229 Rent ... 8,071
Deficit transferred to Contingency Reserve after charging to Expenditure
20,340 ¢£10,001 for additions to property and equipment 11,097
(6123,872 .£121,348
Fund.
£ £
1,606 Interest on Investments (gross) e 1,606
342 Balance Deducted from Fund ... 307
¢61,948 £1,913

Studentship Fund.

1) £
290 Interest on Investments (gross) L. 290

Scholarship Fund.

£ £
217 Interest on Investments (gross) 217
128 Balance Deducted from Fund... 133

(6345 £350



INVESTMENTS AT 31st DECEMBER 1953.

GENERAL FUND.

Nominal Balance Shoet Market
Value Value Value
£80,000 4 per cent. Consolidated Stock, 1957 . . . £74,273 £74,800
£43,600 3£ per cent. Conversion Stock, 1961, or after . . 43,514 37,496
£32,000 4 percent. Funding Stock, 1960-90.. . . . 25,995 32,480
£64,000 3J percent. War Stock, 1952, or after . . . 63,408 54,240
£36,000 3 per cent. Savings Bonds 1955/65 .. . . . 35,000 34,125
£69,600 " " " 1960/70 .. . . . 69,723 63,684
£38,300 " 1965/75 .. . 33,857 34,278
£55,495 Brltlsh Transport 3 per cent. Guaranteed Stock 1978/88 . 55,495 46,894
£20,000 " 1967/72 . 20,259 17,300
£2,000 British Electr|C|ty 3 per cent. Guaranteed Stock, 1974/77 . 1,898 1,770
£15.000 3} 1976/79 . 14,925 14,100
£4,505 British Gas 3 per cent. Guaranteed Stock, 1990/95 . . 3,638 3,852
£25,000 New Zealand Government 3J per cent. Stock, 1962/65 . 21,989 23.875
£26,100 S. Australian Government 3 per cent. Consolidated Stock, 1916
or after .. . 16,800 18,662
£2,900 Commonwealth of Australla 4| per cent Stock 1960/62 . 2,666 3.001
£12.000 ' 3 per cent. Stock, 1972/74 . 12,121 10,260
£3,000 Port of London 3J per cent. Registered Stock, 1965/75 . 2,687 2,685
£800 Ontario & Quebec Rly. 5 per cent. Permanent Debenture Stock 984 816
£4,000 B inkers Investment Trust Ltd., Deferred Stook .. . 7,806 8.002
£3,250 Debenture & Capital Investment Trust Ltd., Ordinary Stock .. 6,586 7.313
£1,125 General Consolidated Investment Trust Ltd., Ordinary Stock .. 2,236 2,537
£3,750 London & Montrose Investment Trust Ltd., Ordinary Stock .. 7,893 9,750
£2,500 London Scottish American Trust Ltd., Deferred Stock . 6,942 7,375
£1,500 London Trust Co., Ltd., Deferred Stock . . 3,229 3,780
£1,130 Lowland Investment Co Ltd., Ordinary Stock 2,683 2,578
£5,625 Mercantile Investment & General Trust Co. Ltd.-, Ordlnary Stook 13,401 12,853
£5,000 Rio Claro Investment Trust Ltd., Ordinary Stock . . 11,192 10.875
£2,500 River Plate & General Trust Co., Ltd., Deferred Stock . 7,691 7.313
£3,500 Sphere Investment Trust Ltd., Ordinary Shares . . 8,211 8,969
£1,550 Standard Trust Ltd., Ordinary Stock . .. . 2,723 3,255
£5,000 Sterling Trust Ltd.. Ordinary Stock . . . 8,731 10,775
£6,750 Third Guardian Trust Ltd., Ordinary Stock .. . 8,663 8,808
£3,000 United States Debenture Corporation Ltd., Ordlnary Stock . 12,553 13,110
£1,000 Witan Investment Co. Ltd., Ordinary Stock . 11,145 9,220
£620,917 £600,831

SINKING FUND FOR FREEHOLD BUILDINGS.

£4,500 3 percent. Funding Stock, 1959-69 . . . . 3,876 4,185
£10,200 4 " ,» 1960- 90.. . .. .. 9,079 10,353
£20.500 3J per cent. Conversion Stock, 1961 or after . *. 18,658 17,630
£3,500 3 per cent. Savings Bonds, 1955/65 . . . . 3,518 3,412
£6,700 " N N 1960770 ..t 6,454 6,131
£31,600 " 1965/75 . . . .. 31,600 28,282
£2,000 2] percent Natlonal War Bonds, 1954/56 .. .. .. 2,107 2,025
£3,200 2J percent. Treasury Stock, 1975 or after .. 2,870 2,064
£6.400 British Electricity 3 per cent. Guaranteed Stock, 1974/77 .. 6,260 5,664
£3,000 3 " 1968/73 . 2,916 2,685
£3,000 Third Guardian Trust Ltd Ordlnary Shares, 5/- paid.. . 750 1,650

£88,088 £84,081



PENSION FUND

Nominal

Value

£22.000 1 per oent. Funding Stock, 19GO0-90..
£18,000 3" per cent. Conversion Stock, 1961 or after
£2,200 3 per cent. Savings Bonds, 1960/70 ..

£1,000 3 1965/75 ..

Balance Shoet
Value
£17,165
15,173
2,205
1,000

£35,543

JENNER MEMORIAL STUDENTSHIP FUND.

£2,800 1 per cent. Funding Stock, 1960/90..

£1,986 British Transport 3 per cent. Guaranteed Stock 1978/88
£2,65) Sour.hwark & Vauxhall Water Co. 3 per cent. “ B” Debentures..
£1,300 Liverpool Corporation 3 per cent. Stock, 1942, or after

MORNA MACLEOD SCHOLARSHIP

£1,000 3 per cent. Defence Bonds, 3rd Issue
£500 3 per cent. Savings Bonds, 1960/70 .
£5.800 2£ per cent. Treasury Stock, 1975 or “after .
£900 British Electricity 3 per oent. Guaranteed Stook 1974/77

RE-ENDOWMENT FUND.
£5,400 3 per cent. Savings Bonds, 1960/70

2,705
1,986
2,757
1,097

£8,545

FUND.

1,000
500
5,203
903

£7,606

£4,941

Market
Value
£22,330
15,480

2,013
895

£40,718

2,842
1,678
1,961

943

£7,424

1,000
457
3,741
797

£5,995

-~  £4941
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ANNUAL GENERAL MEETING

OF

The Lister Institute of Preventive Medicine,
Jure I7th. 194

REPORT OF THE GOVERNING BODY

The Governing Body has the honour to present its report of the work of the Institute for
the year 1953/54.

GOYERNING BODY

At its last meeting the Council re-elected Sir Henry Dale, Sir Paul Fildes and Sir Wilson
Jameson as its representatives on the Governing Body until 31st December, 1954. In accord-
ance with the Articles of Association Professor Morgan retired from the Governing Body and
was succeeded by Dr. D. McGlean as the Scientific Staff's representative.

The Governing Body has noted with pleasure the appointment of Dr. A. A. Miles to the
rank of Commander of the Order of the British Empire and also the conferment on him of the
title of Professor of Experimental Pathology.

COUNCIL

At last year's Annual General Meeting the three retiring members of the Council, The
President of the Royal College of Surgeons, Professor Il. B. Maitland and Professor Sir Rudolph
Peters, were re-elected. During the year Sir Merrik Burrell was appointed by the Royal
Agricultural Society as its representative in succession to the late Sir William Dampier.

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 Professor Sir Alexander Fleming and Sir
Henry Dale, each a representative of the Members of the Institute, and Professor Sir Howard
Florey, the representative of the University of Oxford.

MEMBERS

The Governing Body records with regret the deaths during the year of Professor E. P.
Cathcart, Dr. M. H. Gordon, Dr. T. W. Lumsden, Professor F. C. Minett and His Grace the
Duke of Westminster.

STAFF

Sir Percival Hartley retired in October, 1953. As announced in last year's Annual Report
Dr. B. A. D. Stocker was appointed head of the new Guinness-Lister Research Unit, which
began work at the Institute on 1st October last. Mr. C. J. Perret and Mr. C. Quadling were
appointed to the staff of this Unit.

The Governing Body takes pleasure in reporting that the University of London has
appointed Dr. R. A. Kekwick a Teacher in Chemical Biophysics and that the Council of the
Chemical Society has awarded Dr. J. Baddiley the Corday-Morgan Medal and Prize for the
Most meritorious contribution to experimental chemistry in 1952.

Mr. B. Weitz was appointed to take charge of the Serum Department in succession to Dr.
W. d’A. Maycock who has now taken charge of the Blood Products Laboratory.

Mr. J. Rodican was appointed to the Serum Department, Dr. 0. Kaplan to the Smallpox
Vaccine Department, Miss D. Thow to the Bacterial Vaccines Department and Mrs. L. Lam
(nee Lorenz) to the Blood Products Laboratory. Miss J. M. Bishop joined the Elstree staff to
assist in the work undertaken on behalf of the Colonial Office. Mr. A. P. Mathias was given
a temporary appointment in the Biochemistry Department and Mr. M. Ruszkiewicz was
awarded an Institute studentship.

During the year Mr. M. J. Crumpton and Mr. A. P. MacLennan completed the tenure of
their studentships and Miss K. Cook and Mr. J. D. Pearson resigned their posts.
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Dr. A. Felix of the Public Health Laboratory Service and Dr. and Mrs. I. Asheshov,
formerly of the New York Botanical Gardens, are now working at the Institute.

Professor Miles, at the invitation of the United States Army authorities lectured at the
Army Medical Service Graduate School, Washington, in April. Professor Miles also attended a
meeting of the expert committee on Biological Standardisation of the World Health Organisation
in Geneva.

A meeting of the Organising Committee of the 5th International Congress on Blood
Transfusion in Paris was attended by Dr. Maycock. Dr. McClean attended the Conference on
Immunization at Frankfurt organised by the European Office of the World Health Organisation
and at the invitation of the Colonial Office Mr. Weitz went to Malaya to attend a conference
on the epidemiology of Yellow Fever.

The Blood Group Research Unit and the Blood Group Reference Laboratory of the Medical
Research Council are still accommodated at the Institute.

The Governing Body notes with satisfaction the successful continuance of the researches
under Professor Morgan and under Dr. Baddiley in his department; and under Professor Miles,
all of which is made possible by the generous benefaction of the Nuffield Foundation.

MICROBIOLOGY

Haemophilus pertussis antigens. Mr. A. F. B. Standfast and Dr. Jean Horton have
continued their work on the chemical fractionation of 11 pertussis to isolate the antigen inducing
protection in mice. Antisera to ethanol precipitates of phenol extracts or of tryptic digests of
the bacillus protect mice passively ; and mice injected with the fraction from tryptic digests are
actively immunized.

The relation of two antigens obtained from extracts of cells broken in the Hughes press—
Pillemer’s protective antigen and the haemagglutinin, is being investigated.

The distinction of the agglutinogen and the protective antigen (1953 Report) has been
further confirmed by adsorption experiments with purified agglutinogen and with bacilli that
have lost their surface agglutinogen; agglutinin is not protective, and protective antibody does
not agglutinate.

Dr. M. E. Rowatt has worked on the growth of H. pertussis in media containing blood.
Freshly isolated strains will not grow on Cohen’s medium solidified with agar even after
extraction of the agar with methanol or pretreatment of the casamino acid with charcoal. They
grow when blood, serum, or certain preparations of charcoal are added. Some preparations of
albumin can replace serum. Organisms grown on blood Cohen agar are better than those grown
on serum Cohen agar as an inoculum for liquid Cohen's medium. Growth in the liquid medium
is improved by the addition of 1/1,000 blood; and lysed red cells promote growth more effectively
than serum. The effect is not due to catalase.

The improvement in growth on blood media obtained by pretreating the casamino acid with
charcoal proved not to be associated with removal of oleic acid, as measured by microbiological
assay with a Corynebacterium species.

Mr. Standfast and Miss K. Cook, in conjunction with Dr. J. O. Irwin, of the London School
of Hygiene and Tropical Medicine, continued their investigation on the mouse test for potency of
Whooping Cough Vaccines for the Medical Research Council Whooping Cough Committee.

Vole bacillus. Miss D. H. Card has continued her investigation into the growth require-
ment of the murine strain of Myco tuberculosis.

Streptococcal Capsulation. Mr. A. P. MacLennan has concluded his work on streptococcal
capsulation. A hyaluronidase was isolated from cultures of a capsulated, hyaluronic acid
producing, group C streptococcus. Some capsulated group A strains produce a similar enzyme.
The group C enzyme is rapidly destroyed at 37° in the absence of its substrate, hyaluronic acid.
It is antigenic, giving rise to antibody which neutralizes the activity of the enzyme but which
is inactive against other streptococcal hyaluronidases and against the testicular enzyme. The
appearance of hyaluronic acid and capsules represents an excess of hyaluronic acid synthesis
over destruction by the enzyme. There is no evidence that the formation of the enzyme depends
on the presence of hyaluronidase-producing mutants.
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Protozoology. Dr. M. Robertson has continued her study of Trichomonas foetus in cattle
in collaboration with Dr. W. R. Kerr (Department of Veterinary Research, Ministry of Agriculture,
Northern Ireland). The duration of the “immunological paralysis,” induced in calves under
three weeks old by the injection of large doses of T. foetus antigen (Report 1953) is being measured
in the now mature animals.

Dr. Robertson is investigating the antigens of the two serological varieties of T. foetus by
moans of the gel diffusion method of Ouchterlony. This method is also being used to study the
inter-relations of different strains of Tetrahymena species which have been cultivated in bacteria
free media.

Mr. R. W. Nichol has studied the life cycle of Gopromonas subtilus, a colourless, euglenoid,
flagellate from the faeces of toads. Gopromonas has been isolated, and maintained in continuous
culture with two bacterial species. Syngamy has been observed, and the process followed to the
first division of the resulting zygote, thus confirming the early work of Dobell (1908).

Mr. D. Knight has worked on ciliates of the Tetrahymena group and on Stylomchia species.

Dr. J. G. Femberg has prepared about 100 g. of freeze-dried Trichomonas vaginalis
organisms. A part of this material has been extracted successfully with diethyleneglycol and
ethyleneglycol and specific substances of high serological activity recovered. The materials have
not yet been characterised chemically. Phenol-water extraction of the whole culture has yielded
serologically specific protein fractions and a serologically inactive nucleic acid. The culture
characteristics of T. vaginalis in various media have been studied and a new morphological
character of the anterior flagella reported.

L-forms of Bacteria. Dr. Klieneberger-Nobel assisted by Dr. S. Tuncman, has studied a
number of L-phase strains isolated from Fusiformis, Proteus, Salmonella and Streptobacillus
species, with special reference to their filtevability, their antigenic relationship to the bacterial
phase, the conditions governing their reversion to the bacterial phase, and their general relation-
ship to pleuro-pneumonia-like organisms. In collaboration with Mr. F. W. Cuckow of the
Chester Beatty Institute, she has begun a morphological investigation of the filterable phase of
organisms of the pleuropneumonia group and of L-forms of bacteria, by electron microscopy.

Bacterial Genetics. Dr. B. A. D. Stocker, assisted by Mr. C. Quadling, has continued his
investigation of the genetics of the Salmonella group. Testing the interactions of different
non-flagellated strains to produce flagellated forms has proved the existence of’ several further
“Fla” genes, regulating the presence or absence of flagella. Three of these newly discovered
“Fla” genes prove to be linked to a gene regulating the antigenic specificity of the phase 1
flagellar antigen. Tasting the interactions of some of these strains, interpreted on a hypothesis
of linear gene arrangement, has permitted mapping of the linear order of three different "Fla”
genes and of the antigen-determining gene; and has made possible the first experimental test of
the hypothesis that the Salmonella genes which can be transferred from cell to cell by phage
particles are arranged linearly. Other work in progress includes experiments on the isolation by
micro-manipulation of individual cells made motile by transduction, the transduction of resist-
ance to streptomycin and to sodium azide, and the examination of new Salmonella phages for
use in transduction experiments. Genetically “tagged” variants of a strain of S. paratyphi B
have been prepared by transduction. In collaboration with Dr. G. G. Meynell, of the London
School of Hygiene, these are being used in experiments on virulence in mice.

Bacterial Chemistry. Mr. J. Perret has been occupied in modifications of his “ Constant
Population Density” apparatus, and other apparatus required for researches on adaptive enzyme
formation.

Vaccinia Virus. Dr. D. McClean, Mr. L. Vallet and Dr. L. H. Collier have continued
their investigation of the antigenicity of vaccinia inactivated by ultra-violet light. The possibility
existed that the immunity produced in rabbits might be due to traces of living virus. The
maximum amount of living virus likely to have escaped detection by the sampling method used
was determined statistically; rabbits inoculated with 5-10 times this amount of live virus
suspended in serum or broth, failed to make a definite immune response. When, however,
similar small doses of living virus were given with suspensions of over-irradiated virus, powdered
glass, or killed Ghromobacterium prodigiosum, there was a definite increase in circulating antibody
and a modification of the response to subsequent vaccination in the majority of rabbits. The
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dose of living virus, was, however, much greater than could have escaped detection in the
irradiated vaccines which regularly produced immunity in the previous experiments. An attempt
is now being made to determine the smallest dose of living virus which will provoke significant
antibody formation when given with large particulate matter.

Dr. L. EL Collier has concluded his study of methods of preserving vaccinia virus. A vaccine
consisting of partially purified virus freeze-dried in 5% peptone is satisfactorily stable on storage,
conforming with the standard of potency required by the Therapeutic Substances Regulations
after incubation for at least one month at 37°C, whereas glycerinated lymph becomes useless
within a few days at this temperature. This vaccine has been tried extensively by the three
Services of the armed forces with satisfactory results. A technique of large scale manufacture
has been devised. The dried vaccine will be available for use in hot climates and will partially
replace the glycerinated lymph held as epidemic reserves in this country.

Dr. Collier is continuing his work on auto-interference by vaccinia virus. When mixtures of
heat inactivated and fresh vaccinia are injected intracutaneously in rabbits, the dead virus
interferes with proliferation of the living vaccinia. The histology of the skin reactions is being
investigated in collaboration with Dr. Janet Niven of the National Institute for Medical Research.

In collaboration with Dr. J. 0. Irwin of the Medical Research Council Statistical Unit, Dr.
Collier has completed a study of the accuracy of the pock counting method for titrating vaccinia
virus in embryonated eggs, and of the relation between dilution of virus suspension and number
of pocks produced on the chorioallantois.

Bacterial Viruses. Dr. D. E. Dolby has continued his study of substances inhibiting the
multiplication of the T series of bacteriophages in Bad. colt B. The inhibition of phage multi-
plication by borate differs from that of arsenite and cyanide, and depends on the oxidation-
reduction potential of the medium. In addition, arsenite affects a late phase in the reproduction
of the virus, inhibiting phage-production even when added shortly before the bacteria begin to
burst.

PATHOLOGY

Plasma Substitutes. Dr. W. d’A. Maycock and Mrs. L. L. Lam have investigated the
mechanism of the prolonged urinary excretion of intravenously injected dextran, in rabbits and
mice, after dextran is no longer detectable serologically in the serum, and the uptake of intraven-
ously injected dextran by, and its rate of disappearance from, certain tissues, particularly the liver.

Pharmacology of Serum fractions. Professor A. A. Miles, Dr. D. L. Wilhelm, Dr. M.
Schachter and Dr. M. E. Mackay have investigated large-molecular substances present in normal
guinea-pig serum, that have biological effects in the guinea-pig. Simple dilution of guinea-pig
plasma or serum activates substances that increase the permeability of the capillaries and fix
histamine so as to modify its action on the isolated guinea-pig intestine. The serum also contains
an inhibitor of the permeability effect. Ether and electrophoretic fractionation of the serum
yields lipoprotein alpha globulins that increase capillary permeability and produce a typical
hypotensive effect in the whole animal, and fix histamine. The permeability factors produced by
dilution and by fractionation, and the hypotensive factor, are antagonized by soya bean inhibitor,
and by a natural inhibitor present in an alpha-globulin associated with the albumin fraction; and
on other grounds appear to be identical. The identity of these factors with fibrinolysin cannot yet
be established. The histamine-fixing substances appear to be distinct.

The role of these substances in mediating the vascular phenomenon of inflammation and
shock is under study; they are not histamine-liberators.

The investigation has been extended to similar substances in other mammalian sera, tested
in the rat, guinea-pig, rabbit, cat and dog. The species inter-actions of the biologically active
proteins in these sera are complex and diverse. Dilution activates histamine-fixing substances in
many sera. Permeability factors are present without activation in most sera, though those of
man and rat contain a dilution-activable permeability factor as well.

Experimental Pathology. Dr. Wilhelm and Professor Miles are studying the changes in
capillary endothelium and endothelial cement substance induced by agents that increase capillary
permeability. Dr. Wilhelm has investigated the regeneration of tracheal epithelium in rats
deficient in Vitamin A, and, in collaboration with Professor G. R. Cameron, F.R.S., of University
College Hospital Medical School, has studied the vascular pattern of scar tissue in rat skin.
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Venoms. In collaboration with Dr. Thain, Dr. Schachter has studied an unidentified
smooth muscle stimulant in wasp venom. Analysis of preparations, including some purified by
chromatography, indicates that the stimulant is probably a peptide and that its various
pharmacological properties are due to a single substance. Its chemical composition is under
investigation.

IMMUNOLOGY

Antitoxins. Dr. Dolby has begun a survey of methods for removing the inactive poly-
peptides which are produced during the pepsin treatment of antitoxins and which contaminate
the final product. Salt precipation methods have not proved satisfactory, but some improvement
can be obtained by low-temperature alcohol fractionation. Adsorption methods are now
under investigation.

He has also continued his study of the Kkinetics of pepsin activity, particularly fractions
that are optimally active at pH 2 and 3'25.

Toxin-Antitoxin Reactions. Studies on the iutereaction of Cl. welchii antitoxin and
Cl. welchii lecithinase have been continued by Dr. Cinader. The Ehrlich Phenomenon has been
analysed in the terms of this system and has proved to be due to an expression of the shape of
the neutralization curve.

Simultaneous addition of substrate and antitoxin to toxin has been studied in systems
having the same relative but different absolute concentrations. In regions of high antigen excess
the equilibrium depends much less on the absolute concentrations than it does near the neutral
point. The absorption of enzyme and antibody by enzyme-antibody floccules has been studied.

An apparatus has been constructed for electrophoresis of antigens and antibodies in agar for
subsequent serological analysis by the gel diffusion method. Electrophoretic components have
been localized in the agar strip by making imprints on filter paper, staining and scanning. By
using this technique, three electrophoretic components with antibody activity were demonstrated
in CI: welchii horse antisera.

In collaboration with Mr. B. Weitz, the method is being applied to the inter-action of horse
antigen and its corresponding rabbit antibody.

Identification of Insect Blood Meals. Mr. Weitz and Miss J. M. Bishop have con-
tinued the research on suitable methods for the identification of sera of closely related mammalian
species.

P The inhibition of agglutination by antisera, of red blood cells coated with the corresponding
serum proteins after treatment with tannic acid, has proved to be highly specific and of sufficient
sensitivity for application in identity tests of sera ingested by blood sucking insects. The
specificity is such that the sera of closely related species such as warthog, bushpig and domestic
pig, and of man and several species of monkeys, can be readily distinguished.

Investigation with feeds from Glossina fed on various known species of animal proved that
the technique could be used without significant loss of specificity even after partial digestion of
blood meals.

The application of these techniques to mosquitoes is being investigated, particularly in
relation to possible vectors of virus disease, as a help to establish the main reservoir hosts
concerned.

BIOCHEMISTRY

The human blood group substances. Professor W. T. J. Morgan and Dr. W. M. Watkins
have studied the action of a partially purified enzyme preparation obtained from Trichomonas
feetus on certain of the specific blood group receptors on the erythrocyte surface. The T. feetus
enzyme inactivates the H specific structures and those responsible for M and N specificity but is
without action on the A, B, P or S receptors. Treatment of Rhesus (D) positive cells with the
T. feetus enzyme leads to the development of specific agglutinability in saline with incomplete
anti-D serum. The enzymes responsible for the inactivation of the H and M receptors can be
differentiated by inhibition tests. The destruction of the H character (8 inhibited by L-fucose
and D-galaotosamine whereas these sugars do not inhibit the inactivation of the M receptors.
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Erythrocytes which have had their H-receptors destroyed by the T. feetus enzyme are no longer
agglutinated by the PRB strain of influenza virus. The treatment of red cells with the same
virus does not bring about the destruction of the H-specific structures.

A potent human 0 cell agglutinin with H-specific character has been examined. The
behaviour of this agglutinin with authentic A+At and AtO red cells confirms the belief that
anti-H agglutinins do not detect a product of Bernstein's 0 gene and that within the ABO
system the homozygous (AA, BB) or heterozygous (AO, BO) nature of the cells cannot be
determined by anti-H reagents.

Dr. Watkins has examined methods for the purification of the enzymes obtained from
Trichomonas feetus which destroy the serological activity of the human blood group substances.
Purification of the enzyme preparation has been achieved by fractionation at 0° with ammonium
sulphate and by fractionation at —5° with ethanol. Further work is in progress to determine
the chemical changes associated with the enzymic degradation of the blood group substances.

Mr. Knox and Professor Morgan have investigated the effect of weakly alkaline (pH 8+4)
conditions on the blood group substances. It is known that they lose their serological activity
on heating at this pH and that this change is associated with a decrease in viscosity and the
formation from the N-acetylhexosamine components of a chromogen which gives a colour with
Ehrlich’s reagent. Heating in alkali appears to bring about a general depolymerisation to yield
a series of dialysable fragments and the material which is precipitated by 60% ethanol from these
diffusible substances has weak serological activity. When the heating is not too prolonged the
indiffusible part of the blood group substances does not differ significantly in chemical com-
position from the untreated preparation. After mild alkaline treatment of the group substances
with barium carbonate, a series of at least four chromogen-containing oligosaccharides have been
detected in the diffusate and attempts are now being mads to separate these oligosaccharides and
identify their component sugars.

Mr. G. J. M. Rondle has continued to study the oxidation of blood group mucoids by
hypoiodous acid. The amount of free reducing group found in these substances has been much
greater than might have been expected from the particle weight, and the presence of at least
forty carbohydrate chains in the intact molecule is indicated.

A number of serologically active mucoid materials have been analysed before and after
oxidation and ion-exchange chromatography has been used to obtain individual assessments on
the oxidised materials of the proportion of N-acetyl glucosamine and N-acetyl galactosamine
present. There is no association between hexosamine ratio and immunological activity ; and the
serological properties of the blood group mucoids do not change significantly after oxidation with
hypoiodous acid

Dr. R. A. Gibbons, Mrs. M. N. Gibbons and Professor Morgan have isolated and purified the
blood group substances from a number of ovarian cyst fluids derived from individuals belonging
to blood groups Alt A2, B, Aj"B, and 0. Fourteen materials, all of which are essentially homo-
geneous, have been briefly analysed chemically and compared, and their behaviour towards mild
acid hydrolysis has been briefly examined.

Mrs. M. N. Gibbons has started work on the quantitative precipitin technique for the deter-
mination of the purity of the blood group substances. She has also investigated Somogyi's
reagents of varying alkalinity for the determination of reducing sugars, and colorimetric reagents,
including catechol, amino-guanidine, and anthrone, for the determination of sugars in strongly
acid solutions. Of the colorimetric reagents investigated only anthrone holds promise of being
useful for the quantitative estimation of galactose in blood group substances.

Mr. O'Dea has completed his studies on the liberation of formaldehyde from carbohydrates
during oxidation with periodate. Small amounts of disaccharides and a number of polysaccharides,
including glycogens and dextrans, have been oxidised and the formaldehyde determined by the
method described in last year’'s report. Examination of the disaccharide maltose and the
polyfuranoside galactocarolose has shown that certain structures, which arise in many oxidations,
combine with formaldehyde and give a reduced yield of this substance. The inclusion of small
amounts of p-hydroxybenzaldehyde in oxidation mixtures prevents the combination of the
liberated formaldehyde with the active structure in the oxidised sugar.

By varying the conditions of oxidation, a selective method has been developed for the
estimation of the non-reducing end-group in polyfuranosides, and applied to the estimation of
furanose ringform in monosaccharide solutions.
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Dr. G. Owen has isolated blood group substances from meconium and compared their
properties with those materials isolated from ovarian cyst fluids. The wall of the alimentary
tract has been examined for its content of group substance in an attempt to account for the large
amount of blood group substance in the meconium. Dr. Owen’s work on the nature and immuno-
chemistry of the “Lewis” group substances has been stopped owing to the lack of potent
“Lewis” Leaand Lebblood grouping sera.

Toxins and Enzymes. Dr. M. G. Macfarlane has continued her studies on the osmotic
properties of kidney mitochondria ; these particles when respiring, like liver mitochondria, can
maintain an internal concentration of ions higher than that of the medium but are less stable on
isolation than liver mitochondria. Dr. Macfarlane is also continuing studies on the mechanism
of action of cI. welchii lecithinases and other lecithinases on tissue components.

Methods for purifying cL. welchii lecithinase, for use in this work, have been explored with
the assistance of Miss N. Czeczowiczka. After preliminary concentration of the crude toxin
with ammonium sulphate, and fractionation with acetone in presence of calcium salts, which
removes much of the pigment, the lecithinase can be co-precipitated with lecithin in presence of
acetone, and recovered in fair yield, with considerable separation from other antigens present.
Almost colourless products, containing up to 18,000 LD50 per mg. N have been obtained but
complete separation from other antigens has not been achieved.

Bacterial Antigens. Professor Morgan and Dr. D. A. L. Davies (now of Microbiological
Research Department, Porton) have completed and published their work on the 0 somatic
antigen of shigella dysenteries (Shiga) Antigenic material, which separated on centrifugation
between 25,000 and 100,000 g., contained 4-5% N and 0-83% P and was free from detectable
impurities as shown by fractional solubility tests, electrophoretic examination and behaviour
in the ultracentrifuge. The antigen has a particle weight of the order 107. An uncombined,
undegraded specific polysaccharide was recovered from the bacterial extracts; the substance
was not deposited from aqueous solution after prolonged centrifugation at 100,000 g. Professor
Morgan is now studying a lipopolysaccharide which can be dissociated from the whole antigen
and which is an extremely powerful pyrogen. Intravenous injection into rabbits of 0-00! ug.
brings about a rise in body temperature of 0-6° and induces the formation of high titre Forssman
heterophile antibodies.

Coenzyme A. Drs. J. Baddiley, J. G. Buchanan and E. M. Thain have continued their
efforts to synthesise coenzyme A. Several routes, based upon known methods for pyrophosphate
synthesis, have been explored without success. The cause of these failures is uncertain but a
thorough investigation on model substances is in progress. In this way it is hoped that the
interfering groups in the intermediates will be recognised and then modified accordingly.

Dr. Baddiley and Dr. A. P. Mathias have confirmed that pantothenyl cysteine is a precursor
of CoA in Acetobacter suboxydans. The 4'-phosphate of this substance has been synthesised.
This is active as a CoA precursor but less so than the unphosphorylated peptide. The signifi-
cance of this finding is being examined by Drs. D. E. Hughes and W. S. Pierpoint of Sheffield
University. Also in collaboration with these workers, Drs. Baddiley and Mathias have found
that cysteine-deficient cells of Lactobacillus arabinosus will phosphorylate pantothenic acid, giving
the 4'- phosphate. However, this is not used by this and other microorganisms as a CoA
precursor when supplied in the medium.

Cytidine Nucleotides. An investigation of the nucleotides in Lactobacillus arabinosus has
been made by Dr. Baddiley and Dr. Mathias. Dried cells of this organism were examined by
'paper chromatography and ion-exchange methods. The nucleotide fraction was composed largely
of the 5'- phosphates of adenosine, uridine and cytidine. Cytidine-5' phosphate has not previ-
ously been found in nature, except as a structural unit in ribonucleic acid. When fresh, rapidly
growing organisms were extracted with boiling aqueous alcohol no oytidine-5' phosphate was
found, but the following nucleotides were present: diphospbopyridine-nucleotide, adenosine-5'
phosphate, uridine-5' phosphate, adenosine-diphosphate, uridine-diphosphate,. Several other
phosphates of uridine, adenosine and guanosine were tentatively identified. Two cytidine
nucleotides (CPX and CPY) were present. These were very similar in their properties and have
been shown to be derivatives of cytidine—5' phosphate in which a group (X and Y respectively)
is joined in ester linkage with the phosphate residue. These substances are being investigated
in more detail.
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Riboflavin Precursors. The course of riboflavin synthesis in Eremothecium ashbyii is being
studied by Dr. Baddiley, Dr. Buchanan and Dr. R. E. Handschumacher and Mr. R. Hodges.
This mould normally produces large amounts of riboflavin but a mutant has been obtained which
forms only small amounts of the vitamin. It is hoped that riboflavin precursors will accumulate
in the mutant and that these may be identitied. Experiments are in progress in which suspected
intermediates labelled with C14 are supplied in the medium. Methods have been developed for
the location of isotope in the riboflavin formed.

The chemical synthesis of certain purine nucleoside precursors is being attempted. It is
believed that some of these precursors may be common to both purine nucleoside and riboflavin
formation in the mould.

Active Methionine. Dr. Baddiley and Mr. G. A. Jamieson, in collaboration with Dr. G. L.
Cantoni, of Western Reserve University, Cleveland, have fully substantiated the proposed formula
for active methionine. The presence of a sulphonium group was established by electrophoresis
and its position with respect to the adenosine residue confirmed by hydrolysis of active
methionine to “ adenine thiomethyl pentoside.” Dr. Baddiley and Mr. Jamieson have synthesised
S-(5'-deoxyadenosine-5')-methionine (active methionine) from *“adenine thiomethyl pentoside”
and 2-amino-4-bromobutyric acid. This is indistinguishable from the natural substance for the
enzymic methylation of nicotinamide and for choline synthesis.

Cyclic Phosphates. The steric factors governing phosphate group migration and cyclic
phosphate formation in sugars have been studied by Dr. Baddiley, Dr. Buchanan and Dr. L.
Szabo. It has been observed that glucosides readily yield 4 : 6-cyclic phosphates and attempts
are being made to correlate this finding with the acid-catalysed migration of phosphate groups
from position-6 in certain sugars.

Bacterial Decomposition of Thioethers. Dr. Baddiley and Dr. Handschumacher have
observed that an as yet unidentified bacterium hydrolyses tbioethers (adenine tbiomethyl pentoside
and methionine) to mercaptans and hydroxy compounds. The nature of this unique reaction is
under investigation.

BIOPHYSICS

Diffusion, Ultracentrifuge and Electrophoresis Studies, Dr. R. A Kekwick in collabor-
ation with Dr. J. A. Bonnell (M.R.C. Unit for Research in Industrial Medicine, London Hospital,
E. 1) has studied the serum and urinary proteins from a series of cases of cadmium poisoning.
The urinary proteins appear to be of much lower molecular weight than any of the serum proteins,
which have normal electrophoretic characters.

Mr. E. A. Caspary has continued the physico-chemical study of purified human fibrinogen.
It has been established that the molecular weight of human fibrinogen is 341,000 £ 10000. In
solutions containing 0'15 g. protein/100 ml. or less, the molecule disassociates into units of the
order of 100,000 molecular weight.

Acetylation of fibrinogen with 2' acetyl thioethylacetamide has shown that the reactivity
towards thrombin changes with the degree of acetylation. The electrophoretic mobility of
acetylated fibrinogen is higher at alkaline pH values than that of the untreated material.

Human Plasma and Plasma Products. During the past year, the Blood Products
