T he Lister Institute of Preventive Medicine

Balance Sheet
and
Accounts

December 31st 1956

FINANCIAL REPORT OF THE GOVERNING BODY

1. The Balance Sheet as at 31st December 1956 shows balances to the credit of the
various funds as follows: Capital Fund £651,143; Specific Funds £136,800; Bequest Funds
£13,912 and Contingency Reserve £49,069. The balance on the Sinking Fund for Freehold
Buildings of £95,302 is after charging the loss on sales of Sinking Fund investments amounting
to £4,691 and transferring from income and expenditure account £4,088.

2. The General Fund Income and Expenditure Account shows the income for the year as
£168,669 compared with £125,000 in 1955. Expenditure amounted to £146,794 against £141,841
last year. The surplus for the year is £21,875 compared with a deficit of £16,841 in 1955.

3. The year’'s surplus of £21,875 shown by the General Fund Income and Expenditure
account has been transferred to the Contingency Reserve.

4. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £8,754, £3,624 and £4,816 respectively.

5. Mkssrs. 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.

28th May, 1957.



BALANCE SHEET

(1955)
£ Capital Fund:— £ £
Donations, &c., received to date from the following:—
2,000 Dr. Ludwig Mond (1893) 2,000
16,380 Berridge Trustees (1893/98) .. 16,380
10,000 Worshipful Company of Grocers (1891) . 10,000
250,000 Lord Iveagh (1900) .. .. 250,000
18,901 Lord Lister's Bequest (1913/23) 18,901
7,111 William Henry Clarke Bequest (1923/6) 7,111
3,100 Rockefeller Foundation (1935/6) 3,100
22,669 Other Donations and Legacies (1891-1951) 22,669
General Fund Inoomeand Expenditure Acoount Accumu-
lated Surplus as at 31st December, 1955 .. . 321,655
Less Loss on sale of investments . . . 33,979
321,655 290,676
685,122 651,113
Specific Funds:—
95,905 Sinking Fund for Freehold Bmldlngs . . .. 95,302
36,259 Pension Fund .. . . .. 36,178
5,020 Re-endowment Fund .. . . . . 5,020
136,800
Bequest Funds:—
10,165 Jenner Memorial Studentship Fund . . . 7,932
8,360 Morna Macleod Scholarship Fund .. . .. 5,980 13,912
156,009 150,712
Specific Grants and Legacies Unexpended:—
772 Cancer Research Legacies (1937-50) .. .. .. .. 772
1,583 Royal Sooiety Grant (1951) .. .. . .. 1,033
3,722 Nuffield Foundation Grants (1952 6) 5,008
1,518 Guinness Lister Research Grant (1953-6) . . . 8,307
10,595 15,120
Contingency Reserve :(—
As at 31st December 1955 27,191
Add Surplus on General Fund Inoome and Expendlture Account 1956 21,875
27,191 19,069
Current Liabilities:—
21,806 Creditors and accrued charges .. . . . . 17,562
H. H. DALE, Chairman of Governing Body.
W AVERLEY, Hon. Treasurer.
£900,726 £883 606

REPORT OF THE AUDITORS

We have examined the above Balance Sheet and annexed Income and Expenditure Acoount which are in
all the information and explanations which we considered necessary for our audit. In our opinion these accounts
information required by the Companies Aot, 1918, and show a true and fair view of the state of the Institute's

London, 30th May, 1957.



31st DECEMBER 1950

(1955)
£ Fixed Assets i— £ £ £
Freehold Property at cost :
73,548 Land and Buildings, Chelsea .. 73,548
20,456 Queensberry Lodge Estate, Elstree - .. 20,456
2,049 House, Bushey e -e 2,049
96,053
(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 31st 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 (— I s h
nvestmel Cadl
606,421 General .. 559,614 559,614
Specific |
95,905 Sinking Fund for Freehold Bmldlngs 91,238 4,064 95,302
36,259 Pension Fund.. . . 34,799 1,679 36,478
5,020 Re-endowment Fund .. 4,941 79 5,020
Bequest :
10,465 Jennor Memorial Studentship Fund 6,530 1,402 7,932
8,360 Morna Macleod Scholarship Fund 4,841 1,139 5,980
762,430 701,963 8,363 710,326 710,326
(Market Value £715,015) -
Current Assets
27,003 Debtors and Payments in advance . 65,519
2,161 Bills Receivable B
10,607 Balance at Bankers and Cash in hand .. 9,236
39,771 74.755
(Notes : 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.
There is a contingent liability of £12,360 in respect of
investments not fully called up. There is an outstanding
capital expenditure commitment of £9,230 in respect of
building at Elstree).
£300,726 £883,606
agreement with the books of account. In our opinion proper books of account have b“ n kep ; tho

amplified by the information given in paragraphs 1 and 1 of the Financial Report of the Govern,ng £ y 6
anairs at 31st December, 1056, and of the surplus for the year ended on that date.

GOOPER BROTHERS & CO.
Chartered Accountants.



INCOME AND EXPENDITURE ACCOUNT

General

(1955) Total External
Expenditure Contributions
£ £ £ £
56,581 Salaries ana Wages ... 105,978 40,726 65,252
Emoluments of two members of the Governing
6,471 Body in an Executive Capacity 6,543 6,543
2,518 Premiums on Federated Superannuation Policies 4,164 1,501 2,663
3,071 Premium on Group Pension Policy 3,683 218 3,465
3,647 Rent, Races and Insurance 3,821 182 3,639
9,656 Gas, Water, Fuel and Electricity 13,577 2,567 11,010
1,803 Office Expenses, Stationery and Printing 2,583 201 2,382
210 Auditors’ Fee 242 - 242
1,392 Travelling Expenses ... 878 194 684
1,430 Biochemistry Expenses 3,086 880 2,206
Microbiology, Immunology and Experimental
1,144 Pathology Expenses 3,007 1,932 1,075
435 Biophysics Expenses 843 374 469
2,128 Virology Expenses ... 940 517 423
15,543 Serum, Vaccine and Vaccine Lymph Expenses 12,816 1,302 11,514
5,168 Animals 8,442 1,370 7,072
8,415 Animal House Expenses and Forage ... 9,417 1,314 8,103
15,532 Buildings, Alterations, Repairs and Renewals ... 12,466 628 11,838
620 General Apparatus and New Installations 1,801 - 1,801
912 Library Expenses ... . 1,028 - 1,028
931 General Stores 446 - 446
583 Staff Canteen Loss ... 1,010 159 851
- Blood Products Laboratory Expenses ... 1,436 1,436 -

Amount transferred to Sinking Fund for Freehold
Buildings  (including £3,664  Interest on

3,651 Investments) 4,088 4,088
Surplus transferred to Contingency Reserve after
charging to expenditure £6,944 for additions

— to property and equipment (1955 £14,694) ... 21,875 - 21,875

£141,841 £224,170 £55,501 £168,669

Nuffield Foundation Grants.

(1955) (1955)
£ £ £ £
Salaries, Wages, Laboratory 4,393 Balance at 1st January, 1956... 3,722
6,671 Expenses and Animals 4,714 6,000 Amounts received 6,000
3,722 Balance carried forward 5,008

£10,393 £9,722 £10,393 £9,722



for the year ended 31st December

Fund.
(1955) £ £
£
Interest and Dividends on Investments ;
29,755
27,794 General Fund
3,664
3,227 Sinking Fund 33,419
130,084
88 767 Sales of Sera, Vaccines, Vaccine Lymph, &c.
5,166
5,212 Rent...
16,841 Deficit transferred, to Contingency Reserve
£168,669
£141,841
Guinness - Lister Research Grant.
(1955) (1955) c
£ £ £ 4,518
9 Salaries and Wages 6,630 2,000 Balance at Ist January, 1956... 55,
Laboratory Expenses 2:581 10,000 Amount received ,
- Balance carried forward ... 8307 £17518
£i 2,000 "£17,518 £12£00 '



Pension Fund.
(1955) (1955)
£ £ £ £
1,461 Pensions ... 1,387 36,114 Fund as at 1st January, 1956 36,259
36,259 Fund as at 31st December, 1956 36,478 1,606 Interest on Investments (gross) ... 1,606
£37,720 £37,865 £37.720 £37,865
Jenner Memorial Studentship Fund.
£ £ £ £
Loss on realisation of 10,529 Fund as at 1st January, 1956... 10,465
investments 2,429 290 Interest on Investments Igross) 279
354 Stipend of Student... 383
10,465 Fund as at 31st December, 1956 7,932
£10,819 £10,744 £10,819 £10,744
Morna Macleod Scholarship Fund.
£ £ £ £
Loss on realisation of 8,138 Fund as at 1st January, 1956 8,360
investments 2,558 222 Interest on Investments (gross) ... 178
8,360 Fund as at 31st December, 1956 5,980
£8,360 £8,538 £8,360 £8,538
INVESTMENTS AT 31st DECEMBER 1956.
GENERAL FUND.
Balance Shoet Market
Value Value
£9,000 A.P.V. Oo., Ltd., 5 per cant. First Mortgage Deb. Stock, 1980/85 .. £8,698 £7,650
6,000 Albright & Wilson Ltd., Ordinary Stock Units of 5/- 5,168 5,550
£3,000 Allied Bakeries Ltd , 3 per cent. Unsecured Loan Stock, 1966/70 4,819 4,500
1,300 Associated Electrical Industries Ltd., Ordinary £1 Shares 4,498 4,968
£2,900 Australia, Commonwealth of, 4J per cent. Registered Stock, 1960/62 2,666 2,711
£12,000 Australia, Commonwealth of, 3 per cent. Registered Stock, 1972/74 12,121 8,460
£10,000 Australian Estates Co., Ltd., 0* per cent. Secured Loan Stock,
1971/76 9,848 9,550
£4,000 Bankers Investment Trust Ltd., Deferred Stock .. 7,806 11,320
£3,000 Birfield Ltd., 6 per cent. Unsecured Loan Stock, 1976/81 .. 4,976 4,975
£2,000 British Electricity 3 per cent. Guaranteed Stock, 1974/77 .. 1,898 1,470
£18,000 ,, ” 33 ., " " 1976/79.. 14,925 11,625



GENERAL FUND—continued.

3.000 British Oxygen Go., Ltd., Ordinary Stock Units of £1 .- e
£9,000 British Titan Produots Co., Ltd 5£ per cent Unsecured Loan
Stook, 1970/75 =
£20,000 British Transport 3 por cent. Guaranteed Stock, 1967/72 .
£15 000 » » »  1970/00 .. -
£10,000 Caltex (U.K). Ltd., 6 per cent. Guaranteed Loan Stook, 1971/76
3,300 Cater Brightwan & do., Ltd., Ordinary Stock Units of £1 ..
£5,000 George Cohen 600 Group Ltd., 6 per cent. Unsecured Loan, 1975/80
3,250 Debenture & Capital Investment Trust Ltd., Ordinary Stock Units

OF £1 o e
1,009 Dormin Long & Co., Ltd., Ordinary Shares of £1
£1,000 E.so Petroleum Co., Ltd., 5 Flrst ebenturo Stook, 1971/78 (60 per
cent, .
£3,000 Flowers é)reweries Ltd., 5} per cent. First Mortgage Debenture
Stock, 1970172 .o
£1,330 General Consolidated Investment Trust Ltd., Ordinary Stock .
£1,300 General Electrioal Co., Ltd., 6 per cent. Unsecured Loan Stock,
1976/8 L (50 per cent, paid) .
300 Hadfields Ltd., Ordinary Shares of £1
£200 Harrods Ltd., Ordinary Stook Units of £1 g -
£9,000 Hope & Anohor Brewories Ltd., 9& per oent. Mortgage Debenture
8tock, 1980/85 e )m
£3,000 Kennings Ltd., 3J per cent. Unsecured Loan Stook, 1J70/75
£10,000 Kraft Foods Ltd 3 per cent. Debenturo Stock 1965/75 ..
1.000 Lancashire Steel Corporation Ltd., Ordinary Shares of £1 ..
£10,000 R. A. Lister Ltd., 5 per cent. Unsecured Loan Stook, 1960/65
13.000 London & Montrose Investment Trust Ltd., Ordinary 5/- Shares
7,300 ” ” ” ” ” New Ordinary 5/-
Shares (Nil Paid) ..
£3,125 London Scottish American Trust Ltd Deferred Stock - -
7,700 London Trust Go., Ltd., Deferred 5/- Stock Units .
£1,570 Lowland Investment Go. Ltd., Ordinary Stock .. o L
22,500 Mercantile Investment & General Trust Go., Ltd., Ordinary 5/-
Stook Units .. . P
£9,000 Mitchell Cotts & Co., Ltd., 6 per cent. Unsecured Loan Stock,

£4,000 R. H. Noal & Go., Ltd.,’ *6i per cent. Unsecured Loan Stock, 1966/71
£25,000 New Zealand 31 per oent Stock, 1962/65 - Ld
*10,000 Norvic Shoe Go., Ltd., 5 per cent. Unsecured Loan Stock, 1970/70 ..
£10,000 Peninsular & Oriental Steam Navigation Go., 5 per cent. Debenture

Stock. 1975/80 e e .
£3,000 Port of London Authority—Port of London 3J per cent. Reglstered

Stock, 1965/75 -
£5.000 Powers-Samas, Accountmg Machines Ltd., 6 per cent. Unsecured

on . Loa*n Stock, 1975 78

¢0,000 Rio Glaro Investment Trust Ltd., Ordlnary Stock Units of 5/- o

20.000 River Plato & General Investment Trust Go., Ltd., Deferred Stock

*f,000 Ruston & Hornsby Ltd., 6 per cent. Unsecured Loan Stock, 1975/80
® Per cenL Savings Bonds 1955/65

n 1960/70 oo

*.000 Seooombe Marshall & Campion Ltd., Ordinary Shares of £1 -
.. .» Sphere Investment Trust Ltd., Ordinary Shares of £1

;m»ma Standard Trust Ltd., Ordinary Stock Units of 5/- Lad

Sterling Trust Ltd., Ordinary S to 0 K ...cccoocviiiiiiiiiicne
«10,000 Tennant Brothers Ltd., 6 per cont. Redeemable Debenture Stock,
1971 U OSSOV URUSORPPIO
**':60 Third Guardian Trust Ltd Ordinary Stock
#.n nnn prh°° Tea (holdings) Ltd., Ordinary Shares of 5/-
*10,000 United Gas Industries Ltd., 6 per “cent. Unsecured Loan Stock,
Pin aaa LA £ S SRR PSPPI
. ora Unlted States Debenture Corporation Ltd., Ordinary Stock -
Pin aaa Wostinghouae Brake & Signal Co., Ltd., Ordlnary Shares of £1
*ju,U00 Whitbread Investment Co., Ltd., 3] por cont. Guaranteed Debenturo
Stook, 1980/85
*0,000 Witan Investment Co. Ltd., Ordinary Stock

6,165

8,820
20,259
15,000

9,800
10,872

5.000

6,585
4,981

550

4,850
2,855

2,157
392
443

8,843
4,703
10.000
5,328
9,975
7,893

6,942
4,292
2,873

13,401

8,800
4.000
21,989
9,800

9,542
2,687

4,950
11,192

7,691
4.000
25,000
66,417
33,857
5,257
7,830
3,992
8,731

10,089
6,783
7,505

9,900
13,153
4,952

9,950
11,145

£559,614

5,325

8,505
13,700
10,275

9.800

8.312

5.050

13,243
5.050

600

4.800
4,185

2,407
360
475

8,730
4,225
8,900
6,750
9,337
12,187

4.312
10,781
6,930
4,239

19,687

9.000
4.000
20,625
9.250

9.250
2,160

4,950
17.250

11.000
4,040
21,875
52,045
28,533
4,875
14,043
7,301
18,000

9.900
11,137
8,156

9,800
17.800
4,375

9.900
13.800

£584,009



SINKING FUND FOR FREEHOLD BUILDINGS.

Balance Sheet Market
Value Value
23,000 British Electricity 3 per cent. Guaranteed Stock, 1971/77.. . £2,934 £2,205
£3,000 . 3 . 1968/73 . . 2,916 2,265
£3,000 Financial Timas Ltd., 5E per oent. 'Debenture Stock, 1980/86 . 4,900 4,875
£4,300 3 percent. Funding Loan, 1959/69 . . 3,876 3,577
£9,000 Gallaher Ltd., 6 per cent. Unsecured Loan Stock 1976/81 . 8,884 8,910

£10,000 New Zealand Loan & Mercantile Agency Co., Ltd., 5 per cent.
2nd Mortgage Debenture Stock, 1970/80 9,525 9,600
1.000 A. Reyrolle & Co., Ltd., New Ordinary Shares (N|I Pald) . 963 1,125
£3,500 3 per cent. Savmgs BondB 1955/65 . . . 3,518 3,062
£10,000 ” " " 1960/70 oo 9,622 7,850
£31,600 " " 1965/75 e 31,600 23,542
4,000 South Durham Steel & Iron Co., Ltd., Ordinary Shares of £1 . 5,329 5,200
£3,000 Third Guardian Trust Ltd., Ordlnary 'Stock . . 2,183 4,950
2.000 Union Discount Co. of London Ltd., Stock Units of £1 . . 4,988 4,700
£91,238 £81,861

PENSION FUND.

£3,000 British Oxygen Co., Ltd., 8] per cent. Debenture Stock, 1981/86
(50 per oent. pald) £1,421 £1,605

£3,000 Dowty Group Ltd., 6 per cent Unsecured Loan Stook 1977/82
(25 per cent, pald) " ' 757 757
£18,000 3] per oent. Conversmn Loan Stock 1961 orafter . . 15,173 12,690
£15.000 4 per oent. Funding Loan, 1960/90 .. 11,243 13,125
£3.000 Ruston & Hornsby Ltd., 6 per cent. Unsecured Loan Stock 1975/80 3,000 3,030
£2,200 3 per cent. Savings Bonds 1960/70 . .. . 2,205 1,727
£1,000 3 " " ” 1965/75 . . .. .. 1,000 745
£34,799 £33,679

JENNER MEMORIAL STUDENTSHIP FUND.
£1,000 A.P.V. Co., Ltd., 3 per cent. First Mortgage Debenture Stock,

1980/85 .. £850 £850

£1000 British Titan Produots Ltd 3 per cent. Unsecured Loan Stock
1970/75 .. 940 945
£1,000 Gallaher Ltd., 6 per cent Unsecured Loan Stock 1976/81 . 1,000 990

£1,500 General Electrical Co., Ltd., 6 per cent. Unsecured Loan Stock,
1976/81 (50 per cent pald) . 750 802

£1,000 Hope & Anchor Breweries Ltd., 5£ per cent. Mortgage Debenture
Stock, 1980/85 .. 990 970

£1,000 Mitohell Cotts & Co., Ltd., 6 per cent. Unsecured Loan Stock
1976/81 .. 1,000 1,000
£1,000 R. H. Neal & Co., Ltd., 63 per cent. Unsecured Loan Stock 1966/71 1,000 1,000
£6,530 £6,557

MORNA MACLEOD SCHOLARSHIP FUND.
£1,000 Agricultural Mortgage Corporation Ltd., 5 per cent. Debenture

Stook, 1979/83 . .. .. .. £958 £870
£1,000 British Guiana 3 per cent. Stock '1980/85 . . . 928 925
£1,000 3J per cent. Defence Bonds, Conversion Issue .. 1,000 1,000
£1,000 South Essex Waterworks Co., 5 per cent. Redeemable ‘Debenture
Stock, 1986/91 . 963 925
£1,000 Stockton-on-Tees Corporatlon B per cent. Redeemable Debenture
Stook, 1966 . 992 980
£4,841 £4,700

RE-ENDOWMENT FUND.
£5,400 3 per cent. Savings Bonds, 1960/70 .. . . . £4,941 £4,239
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ANNUAL GENERAL MEETING

OF
THE LISTER INSTITUTE OF PREVENTIVE MEDICINE

June 27th, 1957

REPORT OF THE GOVERNING BODY

The Governing Body has the honour to present its report of the work
of the Institute for the year 1956/57.

GOVERNING BODY

At its last meeting the Council re-appointed Sir Henry Dale and Sir Wilson
Jameson as its representatives on the Governing Body until 31st December,
1957. The Council accepted with much regret the decision of Sir Paul Fildes,
who had been a representative of the Council since 1941, not to offer himself
for re-appointment. The Governing Body take this opportunity of expressing
their gratitude to Sir Paul Fildes for his constant interest and wise counsel in
the affairs of the Institute. The Governors welcome Sir Charles Dodds as the
new representative of the Council.

Lord Balfour of Burleigh who, at the invitation of Lord Iveagh, became a
Governor in 1950 has also felt obliged to resign. The Governing Body learned
of this decision with regret and wish to place on record their appreciation
of Lord Balfour’s services and valuable advice, particularly in the financial affairs
of the Institute, during his period of office. In Lord Balfour's place Lord
Iveagh has appointed Mr. H. P. G. Ghannon as one of his representatives.

In accordance with the Articles of Association, Dr. D. McClean retired
from the Governing Body and was succeeded by Professor W. T. J. Morgan as
the Scientific Staff’s representative.

COUNCIL

At last year’'s Annual General Meeting two of the three retiring members,
Dame Harriette Chick and Sir Alan Drury, were re-appointed to the Council.
The third retiring member, Professor A. V. Hill, did not wish to stand for
re-appointment and Sir Charles Dodds was appointed to fill the vacancy. The
Worshipful Company of Grocers appointed Mr. W. J. Thompson as one of their
representatives in place of the late Professor S. R. K. Glanville.

The three members of the Council due to retire this year in accordance
with the Articles of Association, but who are eligible for re-appointment, are
Lord Iveagh and Lord Waverley, each a representative of the Members of the
Institute, and Major L. M. E. Dent, a representative of the Grocers’ Company.

The death of Sir Percival Hartley is recorded with regret. Sir Percival was
a member of the Scientific Staff of the Institute from 1913 to 1919 and again
worked at the Institute from 1949 to 1953.
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MEMBERS

The Governing Bod/ records with regret the deaths during the year of
Dr.J. O. W. Barratt, Professor Winifred Cullis, Professor J. B. Leathes, Professor
M. J. Stewart, Dr. J. Trevan, Mr. A. L. White and Dr. S. S. Zilva.

Dr. Zilva, who retired in 1950, had worked at the Institute since 1913.
Mr. White first entered the service of the Institute in 1899 and was appointed
Secretary in 1926, a post which he held until his retirement in 1949.

STAFF

Dr. J. Thomas, Miss P. M. Gibson and Mr. F. W. Parrish were appointed to
the Biochemistry department, Miss C. Shaw to the Blood Products Laboratory
and Miss J. Campbell and Mr. D. Kerridge to the Guinness-Lister Research Unit;
Mrs. N. D. Easterbrook was awarded a research studentship in the same Unit.

The University of London has granted recognition to Mr. B. G. F. Weitz
and Dr. W. J. Whelan as teachers of Pathology and Chemistry respectively.

Mrs. N. D. Easterbrook, Miss A. J. Thompson, Miss P. A. Turner and Mr. C.
Quadling resigned during the year.

In October, 1956, Professor A. A. Miles served on the Expert Committee
on Biological Standardisation of the World Health Organisation held in
Geneva.

Professor W. T. J. Morgan and Dr. W. M. Watkins attended the Congress
on Human Genetics held in Copenhagen, August, 1956.

At the invitation of the Pan American Sanitary Bureau, Dr. D. McClean
attended, as a consultant, the Seminar on Smallpox held in Lima, Peru, in
August, 1956.

Mr. B. G. F. Weitz attended the Conference on Zoonoses, organised by
the East African Medical Research Scientific Advisory Committee in Kampala,
Uganda, in January, 1956, and at the invitation of the Committee, opened the
discussion on Trypanosomiasis. Mr. Weitz also visited the Reyfik Saydam
Central Institute of Hygiene, Ankara, Turkey, as consultant on behalf of the
World Health Organisation, in connection with the problems of antitoxin pro-
duction in Turkey.

Dr. E. Nobel took part by invitation in a Symposium on L-forms held in
Lausanne, May, 1956.

VISITORS

The following visitors worked for short periods in the Institute labora-
tories; Dr. R. Arevalo, Director, Public Health Laboratory, San Salvador;
Ur. B. J. Bines and Mr. G. Jones, University College of North Wales, Bangor;
“r- S. Cmelik, Central Institute of Hygiene, Zagreb; Dr. J. P. Dempster,
h~perial College of Science, London; Mr. J. S. Gale, Department of Genetics,
Cambridge; Dr. S. Govindarajan, King Institute, Guindy, Madras; Dr. Y. Hamon,
Institut Pasteur, Paris; Mr. O. W. Heal, Durham University; Dr. S. Iseki,
The Gunma University, Japan; Dr. M. J. Naumovic, Institute of Hygiene,
Belgrade. Dr. G. Pontier and Dr. F. Sgambati, Instituto di Microbiologia,
Napoli; Dr. R. Pournaki, Institut Pasteur, Teheran; Dr. W. Sackman, Veterinar-
bakteriologisches Institut der Universitat, Zurich; Dr. H. S. Sodhi, Mr. J. L.
Fitton and Mr. C. C. Worrill, Evans Medical Supplies for Burma; Dr. J
apasojevic, Higijenski Institut; N. R. Srbije, Yugoslavia; Dr. N. Tulga, Reyfik
~aydam Central Institute of Hygiene, Ankara, Turkey.



The Governing Bod/ notes with satisfaction the successful continuance of
the researches under Professor Miles and Professor Morgan, made possible by
the benefaction of the Nuffield Foundation. Acknowledgment is also due to
the Foundation for its generous action in renewing the yearly grant to Professor
Morgan, for a further period of five years.

The Blood Group Research Unit and the Blood Group Reference Labora-
tories are still accommodated at the Institute, and Miss E. M. Hume continues
to edit Nutrition Abstracts and Reviews on behalf of the Medical Research
Council and the Commonwealth Bureau of Animal Nutrition, Aberdeen.

MICROBIOLOGY
PROTOZOOLOGY

Antigenic Structure of Trichomonas. Dr. Robertson has continued her
study of the antigens of Trichomonas species of protozoa by the Ouchterlony
precipitin technique in agar gels. The two serological varieties of T.fcetus
distinguishable by the agglutination of the live organisms have been found in
the gel diffusion plates to have many antigenic components in common. The
polysaccharide antigens of the two varieties, isolated by the method of Dr.
Feinberg and Dr. Morgan (1953), are however distinct. T.foetus and T.vaginalis
appear to have few antigens in common. The Ouchterlony method is useful
in studying aberrant strains of doubtful specificity.

Cytology of Amcebo-flagellates. Mr. Pittam has continued his study of soil
amoeba:, specially Noegleria gruberi, an organism whose flagellate phase can be
induced at will by diluting laboratory cultures with weak sodium phosphate
solutions A glass-slide method of culture was devised which permits of the
rapid fixation of the organisms in situ for histochemical or microanatomical
study The cell ribonucleates and desoxyribonucleates have been located. The
changing distribution of the mitochondria during the transformation from
amoeboid to flagellate form, and the peculiarities of the nucleokaryosome are

N[~ hasalso discovered a method of producing giant multinucleate Nxgleria,
which have certain advantages as objects of study.

WHOOPING COUGH BACILLUS

Assay and Identification of Protective Antigens. Mr. Standfast and Dr.
Horton have continued their work on the two antigens of Hsemophilus per-
tussis protective for mice and the two antibodies they elicit (1955 Report).
The two antigens can be distinguished by active and passive protection tests
in mice as determined by the intracerebral and intranasal routes of challenge.

Assays of vaccines carried out using the intranasal and the intracerebral
routes of challenge do not arrange protective vaccines in the same order of
ootency It is now known from the Medical Research Council clinical trials
fM RC Report, British Medical Journal 1956), that protective potency by the
intracerebral assay in mice corresponds to that determined by clinical trials

m (hA?teempts have been made to isolate the two antigens and hence to obtain
pure antisera, and to find an in vitro test that will distinguish them satis-

factorily; so far without real success.

Distinction of protective antigen and other antigens. Histamine-sensitizing
factor The histamine-sensitizing antigen (HSF) has proved to be distinct from
the antigen protecting mice against an intracerebral challenge (Dr. Horton,
1956 Report), but there remained the possibility that HSF was the antigen
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protecting mice against an intranasal challenge. This is not the case; the H$F
is distinct from both ‘intranasal’ and ‘intracerebral’ protective antigen.

Sublethal Intranasal Test. In addition to the ‘Intracerebral Mouse Test’
and the Tntranasal Mouse Test’, the ‘Sublethal Intranasal Mouse Test’ has been
used in Australia and Denmark. In this test the mice are killed after a sub-
lethal challenge and the numbers of viable Hxmophilus pertussis in the lung
are counted. The work started with Dr. Thow has been continued. The results
suggest that both the ‘intracerebral protective antigen’ and the ‘intranasal pro-
tective antigen’ may be involved in this test. The antibody to one brings about
the sterilization of the lung, either by preventing the primary lodgement of
the organism or by causing its total elimination—probably the latter, because
prevention of primary lodgement appears to be a property of antitoxin. Anti-
body to the other antigen, though unable to stop the organism lodging and
growing in the lung, in some way prevents its growth in the lung to the point
where a pathological condition results.

TYPHOID BACILLUS

Assay of Protective Antigens. Mr. Standfast has continued the investiga-
tion of laboratory assays of potency of Salmonella typhi vaccines, as part of a
collaborative study initiated by the World Health Organisation. Various
methods of assay have been used, both active and passive, on two vaccines tried
m the field. Although their behaviour in man was different (Ikic, Rep. 2nd
Congr. int. Biol.Stand. Rome, 1956, p. 311), these vaccines could not be dis-
tinguished by any of the commoner laboratory tests. They were however
distinguishable in the same sense as by the field trial, by a newly-devised test in
which a Vi-negative strain of S.typhi was used for the challenge dose.

INHERITANCE IN BACTERIA

Inheritance of Flagellar Characters, and of Flagella. Dr. Quadling com-
pleted his investigation of the spontaneous appearance of rare motile cells in
non-motile bacterial strains; he demonstrated the phenomenon in a consider-
able proportion of non-motile strains of species which are normally motile,
but not in strains of species like Salmonella gallinarum, which are normally
non-motile. He also showed that in flagellated bacteria induced to multiply
without synthesizing new flagella, the existing flagella are handed on for many
generations as active locomotor units. If they are amputated by violent
mechanical agitation, they will regrow, provided they have not been handed
°n for more than 2-3 bacterial generations; i.e., the flagella-synthesizing granule
nas a relatively short synthetic life, compared with the active life of the loco-
motor unit as a whole.

Madame de Margene and Dr. Stocker have continued their investigation
°f abortive transduction of motility to a non-flagellated Salmonella strain in
which the mutated gene causing inability to synthesise flagella is linked to a
gene determining flagellar antigenic character. The gene for flagellar synthesis
introduced by a phage particle is not replicated, but passes down one line of
descent to a single descendant, which, because it synthesises several flagella,
has in consequence several motile offspring, only one of which receives the

These motile offspring are susceptible to the immobilizing action, not only
°f antibody specific for the flagellar antigen latent in the recipient non-motile
strain, but also of antibody specific for the flagellar antigen of the motile donor
strain; showing that the donor genes for flagella synthesis and for antigenic
specificity of the flagella, which are linked on the genic fragment carried by the
transducing phage, are transmitted in the linked state for many generations.
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Mating-types and Gene Recombination in Escherichia coli. Studies of gene
recombination in Escherichia colt have hitherto been complicated by the in-
fluence of parental mating type. The mating type of a culture is characterised
by its fertility with other cultures, by its possession or lack of a transmissible
agent F (which makes its host fertile), and by its susceptibility or resistance
to ‘infection’ by such an agent. Using these criteria, Mrs. Bernstein has studied
nine strains of E.coii and identified at least one new mating type in each strain
examined.

There are diverse mechanisms determining mating type, some being easily
defined genetically and others being complicated by the presence of an F agent.
Besides cell mating-type differences, Mrs. Bernstein found that F agents them-
selves differ in many respects (Report, 1956), not only determining the fer-
tility of the host but also affecting frequencies of gene recombination. Mrs.
Bernstein also found that the zygote, or fertilisation nucleus, can form in either
parent in the mating pair but that often a majority will form in one parent
rather than the other, depending on the mating types of the parents. In many
crosses, one parent appears to contribute the ‘lion’s share’ of genes to the
recombinants, but there is no consistent correlation between the parent making
the major genetic contribution and the parent in which the zygote usually
forms.

Colicinogenesis in Salmonella spp. Many coliform bacteria produce coli-
cines, substances which kill certain strains of coliform bacteria; such antibiotic
producing strains are called colicinogenic. When a non-colicinogenic strain is
grown in a mixture with a colicinogenic strain, some of its cells may acquire
the colicinogenic property. The mechanism of this ‘infective heredity’ is un-
certain. If the colicinogenic property is determined by a chromosomal gene,
it should be possible to transduce it from one strain to another by means
of phage. As a first step in such an experiment Dr. Hamon grew various
Salmonella strains (known to be suitable as donors of genetic material by
transduction) in mixtures with colicinogenic coliforms, and isolated colicino-
genic Salmonella variants. Dr. Stocker and Mrs. Easterbrook find that the
transducing phage (PLT 22) multiplied feebly in these colicinogenic Salmonella.
That is, the ability to synthesise a colicine interferes with ability to support
the growth of phage. It is hoped that further study may elucidate the mechan-
ism of this interference; and perhaps give some information on the possible
evolutionary relationship between colicines, which seem to be proteins, and
phages, which can be regarded as living organisms.

BACTERIAL PHYSIOLOGY

Flagellar Structure. Preparations of purified flagella from normal and
‘paralysed’ (flagellated but non-motile) strains of Salmonella, prepared by Mr.
Porter and Dr. Stocker, have been examined by Dr. Beighton, of the University
of Leeds, by X-ray diffraction; there were no major differences in the patterns
obtained. The paralysis therefore probably does not result from inability of
the flagellar protein to exist in the ‘super-contracted’ state.

Flagella from bacteria of other genera have been prepared for X-ray
diffraction and other investigations; about 1% of the dry weight of a bacterial
crop may be recovered as flagella.

Antigenic and Toxic Properties of Flagella. Dr. Stocker is collaborating
with Dr. N. Datta and Dr. C. M. P. Bradstreet, of the Central Public Health
Laboratory, Colindale, in the investigation of the antigenic properties of puri-
fied flagella. Like flagellated bacteria they are potent immunising agents; a dose
of only 3x10-5 micrograms of purified Salmonella paratyphi B flagella stimu-
lated antibody production in more than half the rabbits tested; the equivalent
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number of flagellated bacteria (c. 3000) was also effective. Attempts to produce
paralysis of the immunological response failed, for injection of flagella in milli-
gram amounts killed new-born rabbits; this toxic property is being investi-
gated.

Biochemistry of Flagella. Bacterial flagella may be regarded as bacterial
muscles, and by analogy with other forms of muscle might be expected to get
their power from the break-down of high-energy adenosine triphosphate. Mr.
Kerridge has tested Salmonella flagella for ability to catalyse the break-down
of this substance, but so far with negative results; in this respect bacterial
flagella differ both from myosin obtained from muscle in higher organisms,
and from the flagella of algae and of fish sperm. This lends weight to the con-
tention that bacterial flagella represent an independent line of evolution.

Synthesis of Flagella. Bacterial flagella are known to consist of a protein
of an unusual amino-acid composition. Flagella may be amputated in live
bacteria, which become non-motile (see Report, 1956). The return of
motility to deflagellated cultures indicates the synthesis of the specific flagellar
protein. Mr. Kerridge, assisted by Miss Campbell, is using this index to test
the ability of various nutritionally-exacting mutant strains of Salmonella”™to
synthesise flagellar protein in media lacking the relevant essential growth-
factors. A tyrosine-requiring mutant did not recover motility unless provided
with tyrosine; and a leucine mutant behaved similarly. By contrast, both
histidine- and tryptophan-requiring mutants regained motility even in media
lacking these amino-acids (i.e., media which would not support their growth).
This is consistent with the reported presence of leucine and tyrosine in flagellar
protein, and the absence of histidine and tryptophan.

Bacterial Growth and Division. Mr. Perret has extended his studies of the
relationship between bacterial growth and cell division. When Escherichia coli
is grown in a synthetic medium with glucose as the growth-limiting nutrient,
cell division continues after the optical density of the culture has reached its
maximum. This ‘stationary-phase-multiplication’ can be observed directly under
the microscope; it is also revealed indirectly by an increase in the number of
bacteria per unit volume of culture. A similar phenomenon occurs when
bacteria growing in broth are rapidly and thoroughly washed free of nutrients
and resuspended in suitable solutions of inorganic salts; during a subsequent
period of one hour at 30°C. the optical density of the suspension slowly falls,
but the total count of bacteria may increase by more than 60%. These
observations seem to support the hypothesis (Report, 1956, p.9) that a bac-
terium can complete the later stages of cell division without drawing on
external carbon or energy sources.

Continuous cultures at constant population density occasionally manifest
behaviour contrary to that predicted by the accepted mathematical theory of
the system. Mr. Perret has continued a critical analysis of the basis of that
theory, and concludes that the anomalies arise from the use of an over-simpli-
fied kinetic model of growing bacteria. The total bacterial mass in a growing
culture must be treated as behaving kinetically not as a one-stage chemical
reaction, nor even as a linear open system capable of existing in the steady
state, but as a reticular expanding system capable of existing in the ‘exponential
state’. This more complex model appears to have properties which are closer
to experimental reality, but which also cast doubt on some common assump-
tions in bacterial physiology. For instance, there appear to be no grounds for
assuming that the concentrations of all intracellular molecular species maintain
constant mutual ratios during the logarithmic phase of batch culture; or for
rejecting the concept of a type of ‘master reaction’.
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NON-SPECIFIC URETHRITIS IN MAN

Dr. Klieneberger-Nobel, with the assistance of Miss Card and Mr. Blyth,
has continued the investigation of the aetiology of non-specific urethritis,
undertaken on behalf of the U.S. Public Health Authority, in collaboration with
Dr. G. W. Csonka of St. Mary’s Hospital, and Dr. J. K. Oates and Dr. R. D.
Catterall of the Whitechapel Clinic.

The Role of Pleuropneumonia-like Organisms (PPLO). The association
of non-specific urethritis, in a substantial proportion of cases, with the presence
in the genital tract of a peculiar type of pleuropneumonia-like organism
(PPLO) has been more firmly established (cf. Report, 1955). Ninety-seven
strains have so far been isolated, all of the same morphology and growth type
in artificial culture; and all of the 50 odd strains so far tested belong to the
same serological group (as indicated by a complement fixation test with
selected rabbit antisera), which is distinct from that of PPLO of animal origin.

The PPLO was found in 32% of males, and 90% of females with acute
gonorrhoea; and in 47% of males and 81% of females with acute non-
gonococcal urethritis, vaginitis or cervicitis. It occurred only in a few of a
large number of patients with other pathological conditions. Urinary sediments
proved in some cases to be a more fruitful source of PPLO than urethritic dis-
charge. Of 100 adult male controls tested in this way, only three were positive.

Susceptibility of Human PPLO to Antibiotics. Mr. Blyth is investigating
the susceptibility of different strains of PPLO to antibiotics. All strains tested
were susceptible to antibiotics of the tetracycline group in concentrations
as low as 0.5 /,g./ml. of medium. Streptomycin in concentrations of 16/tg./ml.
and above largely inhibited the growth of all strains except two. However,
all the relatively sensitive strains showed a small proportion of resistant
colonies, which, when tested separately, withstood concentrations of up to
250 /ig./ml. of streptomycin.

Serology of Non-Specific Urethritis. Miss Card has made a survey of
human sera for complement-fixing antibodies against the human PPLO. The
incidence of positive sera among patients attending venereal clinics is 44% in
women and 17% in men. Among children and healthy adult blood donors the
incidence is only 2%. The distribution of antibody in general reflects the
distribution of genital infection with PPLO; and the distribution of both is
consistent with the view that this PPLO is at least associated with a venereal
disease.

Cytopathogenicity of PPLO. The frequent recovery of PPLO from patients
with non-specific urethritis raises the question of the action of PPLO on
living cells in vivo and in vitro. Mr. Blyth is studying the action of PPLO
on tissue cultures, and has shown that they can multiply in human amnion
cells. He is also investigating their pathogenicity for rhesus monkeys. Dr.
Collier found that some stock lines of human carcinoma cells (Hela strain)
maintained in different laboratories are contaminated by PPLO, and that this
contamination is transmitted with the Hela cells during repeated subculture of
the latter, without, however, producing gross cytopathogenic effects.

VIROLOGY
The establishment of a full range of tissue cultures for the virus researches
of the Institute has continued. Dr. Collier and Mr. Blyth have worked on the
propagation and maintenance of various human and animal cells in tissue
culture, including the adaptation of a line of human carcinoma cells (Hela
strain) to growth in media containing horse serum.
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TRACHOMA

In collaboration with Dr. C. Smith of the Institute of Ophthalmology, Dr.
Collier has begun a study of the aetiological agent of this disease. Material
from cases of trachoma is now being received by air from Gambia. Attempts
are being made to determine the best method of maintaining the viability of
the virus during transport by testing it in rhesus monkeys on arrival. Con-
currently, the material is inoculated into various tissue cultures and laboratory
animals in the hope of obtaining evidence of viral proliferation.

MEASLES

Dr. Collier has begun an examination of the behaviour of measles virus
in tissue culture.

VIRUSES AND NON-SPECIFIC URETHRITIS

Dr. Collier has examined urethral smears from over 50 male cases for the
presence of inclusion bodies, the material being provided by Dr. G. W. Csonka
of St. Mary’s Hospital, and Drs. j. K. Oates and R. D. Catterall of the White-
chapel Clinic. Although cytoplasmic inclusions were found in several cases,
none showing the classical appearance of inclusion urethritis were encountered.
This work will be continued, together with attempts to isolate infective agents
by inoculation into tissue cultures.

VACCINIA VIRUS

Irradiated Vaccines. Work recorded in recent Reports on the inactivation
of vaccinia virus by ultra-violet irradiation without destruction of its immu-
nizing properties has been continued. Technical difficulties were encountered
in freeze-drying batches of inactivated virus in a form suitable for human
immunization. These difficulties have now been overcome and it is hoped in
the near future to have sufficient material for trials in human volunteers.

Dr. McClean and Dr. Kaplan are continuing their collaboration with Mr.
H. J. M. Bowen and Mr. T. Horne of the Atomic Energy Research Establishment,
Harwell, on the antigenicity of dried vaccinia virus irradiated with gamma rays.
Inactivation by gamma rays may be directly proportional to exposure, i.e., a first
order reaction. Complete inactivation curves for this virus are being con-
structed as an essential preliminary to experiments on the antigenicity of the
irradiated virus.

In contrast, the inactivation of vaccinia virus by ¢S-propiolactone is not
directly proportional to the exposure to this substance, and the degree of
inactivation varies widely in successive experiments—a result similar to that
predicted by Sven Gard from his studies of the inactivation of poliomyelitis
virus by formaldehyde.

Dried Smallpox Vaccine. Dried smallpox vaccine that will resist the
hazards of transport and storage in tropical temperatures and which can be
used in such climates to maintain reserves of potent vaccine for use in sudden
epidemics is now in general use.

The results of the combined laboratory and clinical trial of dried vaccines
sponsored by the World Health Organisation have been published. The trial
on the dried vaccine produced by the Lister Institute has been extended by
Dr. McClean and Dr. Kaplan in collaboration with Wing Commander R. M.
Cross, R.A.F., and Professor A. W. Downieand Dr. K. R. Dumbellofthe Depart-
ment of Bacteriology, Liverpool University. After two hours exposure at
100°C., or after two years storage at 45°C., this vaccine still produced 100 per
cent, successful vaccinations in the field.
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Vaccine Production in Tissue Culture. The successful development of
tissue culture methods for the routine preparation of vaccine would result in
considerable economy in production and a vaccine free from contaminating
bacteria and the other products of tissue inflammation. The growth of vaccinia
virus in cultures of bovine skin, by the methods developed in Sweden, has
yielded concentrations of virus too low for bulk vaccine production. Moreover,
the supply of bovine embryos in this country is too irregular to permit the
use of this method for vaccine production. Dr. McClean, Dr. Kaplan and Miss
Thomas have accordingly investigated the suitability of chick embryo cell cul-
tures for this purpose. In simple stationary cultures of cells obtained by tryptic
digestion of embryo tissues, virus titres of about 10s infectious units/ml. can
be obtained using a rabbit-adapted strain of virus as seed. The optimum con-
ditions for large yields from such cultures are under investigation.

Titration of Vaccinia Virus. With Dr. G. Belyavin of University College
Hospital Medical School, Dr. Kaplan has completed a statistical study of the
titration of the virus by pock counting in the chorio-allantois of the chick
embryo. Although this is the most sensitive titration generally available and
is more reliable than titration in the rabbit skin, it was found that counts did
not conform to theoretical expectations and that no valid estimate of the
overall coefficient of variation was possible. Nor was it possible to assess
the intrinsic reproducibility of the test.

Dr. Kaplan is investigating the titration of vaccinia virus by intravenous
injection of chick embryos and, with Miss Thomas, by plaque counts in mono-
layer cultures of chick embryo cells.

Reproductive Cycle of Vaccinia Virus. Adequately quantitative work is
impossible in the chick chorio-allantoic membrane because the number of
cells infected with virus cannot be determined. Dr. Kaplan has therefore trans-
ferred these studies to monolayer cultures of chick embryo cells. Results so
far obtained have supplied information relevant to the problems of vaccine
production in tissue culture and should provide information about the time
relations of the appearance of various antigens in the reproductive cycle of
the virus.

BACTERIOPHAGES

Antiviral Antibiotics. Dr. and Mrs. Asheshov continued their investiga-
tion on antiphage substances produced by actinomycetes, in the hope that they
may prove useful in the study and control of animal viruses.

In the light of evidence (Report, 1956) that rutilantins, produced by
actinomycete A220, have a significant action on influenza virus in the chick
embryo, their production on a larger scale in a purer form, for more extensive
trials, was undertaken in collaboration with the Antibiotic Research Station
(Medical Research Council, Clevedon, Somerset). A close and continuous
collaboration between the two units has been established, Clevedon carrying
out the chemical processing. The actinomycete A855y, though different from
A220, produces substances that have proved to be either identical with, or
very closely related to, rutilantins. Further work on this mould has been
deferred until the fuller investigations of rutilantins are concluded.

The actinomycete A803 has been studied in detail. This mould seems to
produce at least three active substances—(1) an antiphage substance chemically
related to rutilantins but having an entirely different range of antiphage
activity; (2) a substance of different chemical character and biological activity
with a limited but pronounced antiphage activity; and (3) a substance with a
very wide range of antibacterial activity (including Gram-negative organisms).
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The isolation of these substances for preliminary biological tests is under in-
vestigation.

Virulence of E. coli Bacteriophages. Mrs. Easterbrook is searching for a
‘temperate’ phage related to the T2.T4.T6 group of £ coli phages which,
unlike their bacterial host, and unlike animals, plants and other viruses, contain
hydroxymethyl-cytosine in their deoxyribonucleic acid (the substance which it
is believed determines hereditary properties). The known phages of this
group are all ‘virulent'—always killing their bacterial host. A ‘temperate’ phage
of this group, i.e., one capable of setting up a hereditary symbiotic relationship
with its bacterial host (lysogenicity), would be of considerable interest, as a
means of testing whether the possession of hydroxymethyl-cytosine is neces-
sarily associated with virulence of bacteriophage. So far, 49 temperate phages
have been isolated from 300 coliform strains tested; none of them, however,
was serologically related to the T2.T4.T6 group.

IMMUNOLOGY AND SEROLOGY

DISTRIBUTION OF ANTIBODY IN PLASMA PROTEINS

Animal Sera. Dr. Mackay has completed the first part of her investigation
into the identification of bacterial agglutinins with the electrophoretic com-
ponents of sheep serum, which was described in a previous Report.

A Tiselius apparatus with a long centre section cell allowed a more critical
appraisal of serum fractions produced by precipitation with ether from immu-
nized sheep, and showed the presence of gamma globulin in the G2 which
contained both ‘natural’ and ‘induced’ agglutinin.

Efforts were made to separate the components of G2 by sub-fractionation;
both G2/1, electrophoretically 45% alpha globulin, 41% beta globulin and
13% gamma globulin, and G2/2, 44% beta globulin and 55% gamma globulin,
were obtained. Agglutinin titration showed that the ‘natural’ antibody was
equally distributed between the two fractions, but the ratio of ‘induced’ anti-
body in G2/1 to G2/2 was | to 4.

The results suggested that the ‘natural’ antibody was associated with beta
globulin, and the ‘induced’ antibody with gamma globulins. This was con-
firmed by the presence of ‘induced’ agglutinin only in G3, which is 90% gamma
globulin, and contains no beta globulin.

Human Sera. Dr. Maycock, Miss Turner and Mr. Rodican, have begun an
investigation of the partition of staphylococcal a-haemolysin antitoxin and
diphtheria antitoxin which occurs during the small and large scale ether frac-
tionation of human plasma.

SEROLOGICAL IDENTIFICATION OF INSECT BLOOD MEALS

Tsetse Flies. Mr. Weltz and Miss Lee-Jones have continued the study of
natural feeding habits of tsetse flies, made in co-operation with the staff of
the East Africa Tsetse and Trypanosomiasis Research and Reclamation Organisa-
tion. They have confirmed many of the results obtained in 1956. At that time
samples were obtained from engorged flies caught by the standard methods of
baiting and the catches contained only 3 per cent, females instead of the 50 per
cent, expected. Dr. J. P. Glasgow and Dr. P. Isherwood at Shinyanga, Tanganyika,
have developed a new method of catching engorged flies from their resting
places very soon after feeding. This method regularly yields equal numbers of
male and female flies. In order to determine the validity of the results derived
from the old method of catching, tests were made of blood meals of monthly
catches of G. swynnertoni from a specified area made by both the new and old
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methods: the same feeding habits are indicated by both methods. There appear
to be no seasonal differences in feeding habits.

In all, some 5,000 blood meals were identified.

Mr. Weitz is investigating the antigenic structure of trypanosomes. At
present the work consists chiefly in devising suitable techniques for the study.

Mosquitoes. About 50,000 identification tests have been made on mos-
quito stomach contents, chiefly on behalf of malaria control schemes.

ANTITOXIN PRODUCTION

Refinement of Therapeutic Antitoxins. Dr. Dolby has completed his
studies on the adsorption of inactive material from pepsin-refined antitoxic
horse sera; and activated fullers’ earth is now in routine use for this purpose
in the large-scale production of antisera.

Miss Lanham has undertaken an investigation of the loss of antitoxin
occurring during the various stages of the refining process. In this connection
she has compared different methods of preparing pure samples of albumin and
globulins from horse serum by fractionation: and has investigated the con-
ditions for obtaining on filter paper a constant dye uptake by the various
fractions with a view to making quantitative analyses of whole sera by the
paper electrophoresis technique.

Proteolytic Enzymes for Refining Antisera. In the course of further
attempts to separate fractions from preparations of the enzyme pepsin with
optimal activities on haemoglobin at pH 2 and 3.2, Dr. Dolby has tried the
effect of partial inactivation of the enzyme by heating it, either alone or in
the presence of sodium cyanate. Activity at both pH’s is lost at the same rate.
Adsorption on various materials under differing conditions of salt concen-
tration and pH have also failed to separate the activities.

Experiments by Miss Lanham are in progress on the kinetics of peptic
digestion of the albumin and globulins separated from horse serum.

EXPERIMENTAL PATHOLOGY

MECHANISMS OF INFLAMMATION

Dr. Wilhelm, Professor Miles, Miss Sparrow and Mr. Mill continued their
work on substances that increase capillary permeability, particularly the globu-
lin substances already identified in mammalian sera.

Permeability Factors in Mammalian Sera. The permeability factor, activable
by dilution, and Its Inhibitor, present as such in guinea-pig serum, are not
substantially changed during streptococcal bacteraemic infection or during
shock induced by the histamine-liberator, compound 48/80.

Dextran sulphates, with molecular weights of 150,000-1,000,000 and sul-
phur contents of more than 10 per cent., induce anaphylactoid shock in guinea-
pigs, and in the serum from such animals, the permeability factor cannot be
activated by dilution. In vitro, dextran sulphate prevents the activation of
the precursor of the permeability factor.

The permeability factor in guinea-pig and rat serum is an a-globulin, that
in rabbit and human serum is a yS-globulin. All are active in guinea-pigs, rats
and rabbits, but their potency varies considerably according to the test animal.
In general, the guinea-pig, rat and rabbit permeability factors are most potent
in the homologous species. The intravenenous injection of large, shocking
doses of the guinea-pig permeability factor into guinea-pigs, induces no histolo-
gical changes detectable 48 hours later.
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Rat serum contains an inhibitor of the rat permeability factor, and like
the corresponding guinea-pig inhibitor, is an a-globulin with low inhibitor
potency. The rat serum inhibitor antagonises the rat and guinea-pig per-
meability factors in rats, but not in guinea-pigs, whereas the guinea-pig
inhibitor antagonises both permeability factors in each species.

Mr. Mill prepared essentially homogeneous preparations of human per-
meability factor with a relatively high and consistent potency. Tested in
guinea-pigs, the human permeability factor, like those from the guinea-pig, rat
and rabbit, is highly susceptible to soya bean trypsin inhibitor, unaffected by
the antihistamine drug mepyramine maleate, and like histamine, is moderately
antagonised by sodium salicylate. An inhibitor fraction was separated from
human plasma, but the active component was not identified.

The Pharmacology of the Serum Permeability Factors. Dr. Sparrow demon-
strated that preparations of dialysed guinea-pig serum diluted in saline
induce a delayed slow contraction of the isolated guinea-pig’s ileum. The best
response was obtained with dilutions of 1/90, and is substantially similar for
dilutions held at 34°C. for 10-90 min. The contractor substance is antagonised
by small doses of soya bean trypsin inhibitor, by high doses of the fraction
containing the guinea-pig serum inhibitor, and partly antagonised by high doses
of sodium salicylate. It is unaffected by mepyramine maleate and the protease
inhibitor in ovomucoid.

The guinea-pig serum fraction, G2/IR, with high permeability-increasing
potency, has little effect on the isolated guinea-pig’s ileum, but induces a
delayed slow contraction of the isolated rat’s uterus; this effect also is antago-
nised by soya bean trypsin inhibitor and by the guinea-pig serum inhibitor.

Dr. Sparrow investigated the effects of these serum preparations and of
histamine on the isolated mammalian heart. Small doses of histamine markedly
increase the amplitude and slightly increase the rate of contraction; and
moderately increase the volume of perfusate passing through the coronary
vessels. Similar but less marked effects are induced by guinea-pig serum. The
guinea-pig serum fraction, G2/1R, has no substantial effect; and even after
incubation with guinea-pig serum, the mixture has less effect than guinea-pig
serum alone.

The guinea-pig and rat serum fractions with high permeability-increasing
potency induce hypotension in guinea-pigs, rats and rabbits, but not always in
proportion to their permeability-increasing potency.

Other Permeability Factors. Other permeability factors, e.g., histamine,
S-hydroxytryptamine and compound 48/80, like the serum fractions, also vary
considerably in potency according to the species of test animal. Histamine is
highly active in guinea-pigs and rabbits, and 5-hydroxytryptamine and 48/80
in rats. Dr. Sparrow and Dr. Wilhelm demonstrated that, in the rat, the sus-
ceptibility of 5-hydroxytryptamine and compound 48/80 to inhibition by locally
injected mepyramine maleate and lysergic acid, and the results of perfusing
isolated rat hindquarters or treating pieces of excised rat skin with the per-
meability factors suggest that 5-hydroxytryptamine increases permeability, at
least in part, by liberating histamine; and that 48/80 does so partly by libera-
ting histamine and 5-hydroxytryptamine.

Mr. Mill found that the inflammation induced by chemical irritants develops
more quickly than that induced by ultra-violet irradiation; and that the res-
ponse to chemicals, unlike that to ultraviolet light, is inhibited by an anti-
histamine drug.
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Permeability Factors in Therapeutic Antitoxins. Mr. Rodican has con-
tinued his investigations of substances in refined antitoxic horse sera that
increase the permeability of blood capillaries in the rabbit. A method of assay
with limits of error of + 20% has been developed. Chromatographic separa-
tion of the antitoxic preparations yielded several active fractions. Part of the
active substance is isolable by precipitation with phosphotungstic acid.
Virtually all the active material is contained in the non-protein portion of
antitoxin and is produced during the pepsin treatment of the antitoxin.

MECHANISMS OF INFECTION AND DEFENCE

The Decisive Period in the Early Stage of Infection. The period of 4-5
hours, in which the fate of newly introduced bacteria is to a large extent
decided, was deduced from the inability of substances damaging the local
defences to affect the issue when the infection was more than four hours old.
Professor Miles finds that local infections established for four hours or more
are also insusceptible to augmentation of the defences by various non-specific
stimuli, thus providing further evidence of the decisive nature of these early
defences. Dr. Burke and Professor Miles completed their survey of vascular
changes in the skin of the guinea-pig during the first few hours of local in-

fection.

The Stimulation of Non-Specific Immunity. Increase in non-specific immunity
is readily measured by titration of the challenge bacteria in the skin
of the guinea-pig, in which several different bacteria can be tested simul-
taneously. Professor Miles finds that non-specific immunity rises with the
injection of bacterial vaccines or endotoxins, with hyperthermia, and during
the course of an ultimately fatal streptococcal bacteraemia. The immunity is
largely indiscriminate, being effective against a variety of Gram-positive and
Gram-negative bacteria, and therefore unlikely to be due exclusively to any
one of the various humoral antibacterial factors that have been described as
effective against either one or the other of these groups of pathogens. The
analysis of this non-specific immunity continues.

Relation of Specific Antibacterial Immunity to Allergic Hypersensitivity.
Dr. Cunliffe studied the effect on non-specific resistance to infection of the
‘immediate’ local anaphylactic reaction in the skin of guinea-pigs with a view
to estimating the role of anaphylactic events in the defences of animals speci-
fically sensitive to the invading pathogen. He also studied the changes in non-
specific immunity, in specific immunity and in ‘immediate’ and ‘delayed’ hyper-
sensitivity to intracutaneous Brucella melitensis, in guinea-pigs undergoing
immunization with a Brucella vaccine.

PLASMA TRANSFUSION SUBSTITUTES

Dextren. Dr. Maycock and Miss Turner have continued the investigation
of the antigenicity of dextran. Attempts to demonstrate the formation of
antibodies in rabbits to small molecular weight dextran have not been success-
ful. However, increases of nitrogen, précipitable by dextran, of the order of
20-50 /tg./ml. have been observed in the sera of human volunteers injected
subcutaneously with 1.0 mg. of highly purified dextran of molecular weight

about one million. m
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BIOCHEMISTRY

THE HUMAN BLOOD GROUP SUBSTANCES

The molecular nature of the water-soluble blood group substances. The
demonstration by Professor Morgan and Dr. Watkins, that in the tissue fluids
and secretions of group AB secretors a large proportion, if not all, of the
macromolecules of blood group substances possess both A and B specificities
(Report 1955), has been extended to the H and Lea serological properties,
when these occur in the secretions with A or B substances. By the use of
animal and plant specific precipitating reagents there were found in group A2
persons, whose secretions possess both A and H specificity, molecules which
carry both these properties and others which carry H without A specificity.
Similarly in ALea (or BLea) individuals some free Lea molecules and others
which have both A and Lea (or B and Lea) specificity appear to be present.
These observations suggest that the blood group genes function at a late stage
in the biosynthesis of the mucopolysaccharide molecules and compete for a
common preformed substrate.

Inhibition of cross reactivity with anti-Type XIV pneumococcus serum.
Inhibition reactions with simple substances have been widely used to study the
relationship between chemical structure and serological specificity and, in
general, the preferential inhibition of a precipitation reaction can be taken as
an indication that a similar structure is present in the antigen under investi-
gation. The A, B and H blood group substances, when slightly degraded, pre-
cipitate with anti-Type XIV pneumococcus horse serum and this cross reactivity
was believed to be due to the presence of both galactose and N-acetyl
glucosamine in the Type XIV polysaccharide and the blood group substances.
Professor Morgan and Dr. Watkins therefore tested the capacity of three
known /3-linked disaccharides of galactose and TV-acetyl glucosamine, and a
number of other sugars, to inhibit cross precipitation. 0-/?-D-galactosyl-
( I=M)-JV-acetyl-D-glucosamine gave considerable inhibition whereas the other
two disaccharides possessing 1.3 and 1.6 linkages respectively were scarcely
more active than galactose alone. It was therefore inferred that cross reactivity
is attributable, at least in part, to the presence of /6-linked 1~M galactosyl
N-acetyl glucosamine units.

Microbial Enzymes and Blood Group Substances. In blood group studies
known disaccharide structures are required for serological inhibition experi-
ments and to serve as model substrates in enzyme reactions. Dr. Watkins has
examined the capacity of the enzymes in extracts of the protozoan flagellate
T.foetus to synthesise disaccharides by transglycosylation.

By incubation of the extracts with melibiose and N-acetyl glucosamine
a new disaccharide was produced which from its chromatographic behaviour
appears to be O-a-D-galactosyl- ( |~>6)-./V-acetyl glucosamine. Replacement of
iV-acetyl glucosamine by N-acetyl galactosamine leads to the formation of a
second disaccharide. Attempts to isolate these compounds in sufficient quan-
tities for chemical identification and serological examination are in progress.

Miss Gibson and Dr. Watkins are examining the conditions for the maxi-
mum separation, by zone electrophoresis on starch columns, of the enzymes
in extracts of T.foetus which destroy the serological activity of the blood group
B and H substances.

A new method for the preparation of blood group substances. An alterna-
tive procedure which does not involve the use of phenol for the isolation of
the specific blood group substances is long overdue, because with one exception,
almost all the group specific mucopolysaccharides described in the literature
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which have been thoroughly examined by chemical, physical and immuno-
chemical methods have been treated with phenol at some stage in their pre-
paration, and may all therefore to some extent have been modified. Miss
Lawton and Professor Morgan have elaborated a method for the isolation of
blood group substances from ovarian cyst fluids, saliva, etc., which uses the
powerful proteolytic activity of the enzyme ficin at pH 7 to remove the non-
specific protein, leaving group substances to be recovered by dialysis and simple
fractionation from aqueous solution by inorganic salts or organic solvents.
Blood group materials prepared by this method have the same qualitative and
quantitative composition and specific activity as have those prepared earlier
by the phenol procedure. However, the solubility of the ficin treated materials
in 90% phenol, their low viscosity and their behaviour in the ultracentrifuge,
reveal that the group specific materials after treatment with ficin are more
polydisperse and of a smaller molecular size, although remaining electro-
phoretically homogeneous.

Enzymes Solubilizing water-insoluble mucopolysaccharides. Mr. McLoughlin
and Professor Morgan have continued their studies on the solubilization of
water-insoluble mucopolysaccharides at pH 7 by the action of the enzyme,
ficin. Although the underlying process which brings about the solubilisation
has not yet been established, much progress has been made in determining
the best conditions for bringing into solution a number of biological systems
such as gels of paramucin, stomach mucus and mucus epithelium, with the
result that several large preparations of human blood group substances have
been successfully obtained from materials which were completely intractable
before enzymic treatment.

Analysis of Blood Group A Substance: The products of partial acid
hydrolysis. In an attempt to learn more of the detailed chemical structure
of human blood-group substances and the relationship of structure to serolo-
gical specificity, the products of the partial hydrolysis of these important
materials have been examined in some detail by Dr. C6té and Professor Morgan.
Of the disaccharides liberated two, 0-/f-D-galactopyranosyl-(1—>-3)-N-acetyl-
glucosamine and the corresponding disaccharide containing a (1_M) linkage,
were readily identified as they had been isolated earlier from the carbohydrate
components of human milk and meconium. Further disaccharide units were
isolated and identified as 0-/3-N-acetyl-D-glucosaminoyl-(1—>-3)-D-galactose and
the corresponding O-a-N-acetyl-galactosaminoyl-galactcse, and a material
which is most probably L-fucosyl-(1—>-6)-N-acetyl-D-galactosamine. Other
disaccharide units remain to be isolated and identified. The examination of
these hydrolysis products in agglutination inhibition tests showed that O-a-N-
acetyl-D-galacto saminoyl-( 1*/J-galactose is a structure more closely associated
with blood group A specificity than any that has been identified so far.

Dr. Crimmin has studied the rate of liberation of fucose from the blood
group substances by the action of mild acid. The fucose was separated from
the other products of hydrolysis by adsorption chromatography on charcoal-
celite columns. The results indicated that there was a rapid release of fucose
during the first 12 hours but that ultimately the whole of the methylpentose
present was liberated.

Dr. Crimmin and Professor Morgan have examined the purest preparations
of blood group substances for the presence of sialic acid and have found in
most instances between 2 and 3% of this substance. The significance of the
presence of sialic acid is not known but it is possible that a small amount of
this material in the group mucopolysaccharides might be responsible for the
virus inhibiting capacity of some preparations of blood group substances.
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The quantitative determination of amino-sugars. In the course of investi-
gations involving the quantitative paper chromatography of hexosamines
present in the specific blood group substances, Mr. Ruszkiewicz observed that
contrary to previous reports, the two hexosamines, glucosamine and galacto-
samine, give different colour intensities per unit weight when determined by
the method of Elson and Morgan. Carefully purified galactosamine and a
synthetic specimen of this material gave 90-92% of the colour intensity
developed by an equal weight of glucosamine.

Plant seed haemagglutinins. Lt.-Col. Bird and Professor Morgan have been
attempting to purify the anti-A hasmagglutinin prepared from the seeds of
Dolichos biflorus and first described by Colonel Bird. Fractional precipitation
of the seed protein from aqueous solution with ethanol at low temperatures
has given highly active and specific haemagglutinin preparations, which are
yet to be completely characterised. Lt.-Col. Bird is making a serological
evaluation of these agglutinins which have already found application in routine
blood grouping, and in blood group research. The purified preparation is also
a powerful and specific precipitin, of potential value in the study of the blood
group substances.

CARBOHYDRATE STUDIES

Starch-metabolising Enzymes. Dr. Whelan and Dr. Walker have investi-
gated several of the starch-metabolising enzymes, using radioactive sugar
substrates. The first such enzyme was D-enzyme, found in potatoes. This
has the property of splitting starch-like molecules (“donor” substrate) into
two portions, then joining one portion to an “acceptor” substrate which may
be any of a number of sugars, including radioactive glucose. It was not known
which portion of the donor substrate was joined to the acceptor, nor the
nature of the linkage used in joining the fragments. The problem has now
been solved by using radioactive glucose as the acceptor and small starch-like
glucose polymers (maltodextrins) were prepared, in which all or only one of
the glucose units is radioactive. The radioactive maltodextrins are now being
used to determine how such molecules are split by enzymes and by acid and
the pattern of breakdown by salivary a-amylase has been determined. In
maltodextrin molecules containing more than one linkage, acid preferentially
hydrolyses the linkage remote from the glucose unit carrying the free reducing
group, i.e., the so-called non-reducing end linkage.

Although all linkages in a maltodextrin are of the same type, it is known
that when a maltodextrin acts as a donor substrate for D-enzyme, certain of
the linkages cannot be split. By using radioactive maltodextrins it was shown
that there are two such resistant linkages, one at the non-reducing end and
one penultimate to the reducing end of the maltodextrin.

Chemical Synthesis of Polysaccharides. Mr. Hagq has developed a method
whereby derivatives of glucose can be made to polymerize, yielding polymers
containing up to 10 glucose units. The type of linkage can be controlled and
a variety of polymers has been made, some previously unknown, others occur-
ring in nature. These include yS-1.6-linked glucoses, occurring naturally in a
lichen polysaccharide; a-1:2 linked glucoses, a linkage that is also formed by the
dextran-synthesizing enzyme; yS-l:2-linked glucoses, occurring in a bacterial
polysaccharide. The constitution of the a-l:3-linked diglucose, nigerose, has
been established for the first time by chemical synthesis. This linkage occurs
in dextran, in an Aspergillus polysaccharide and in a lichen polysaccharide.

The chemical synthesis of glycogen-like polysaccharides is in progress.
They are intended for enzymic studies and will be free from many of the
disadvantages of natural glycogen.
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Periodate Oxidation and Structural Studies. Dr. Warsi has completed
his studies of the periodate oxidation of monosaccharides. The oxidation,
leading finally to a mixture of formic acid and formaldehyde, is a stepwise
process in which the constituent carbon atoms are removed one at a time,
beginning with the reducing carbon atom. This discovery promises to aid in
the analysis of radioactive monosaccharides when it is desired to determine
the radioactivity associated with each carbon atom.

The fungus Pachyma Hoelen was shown to contain 95% of a polysaccharide
consisting entirely of /3-glucose units joined through I:3-linkages.

Molecular Weights of Polysaccharides. The controlled periodate oxida-
tion of polysaccharides promises to be a very sensitive and accurate means of
determining molecular weight. Mr. Parrish is investigating this method using
a series of oligo- and poly-saccharides of known molecular size, which were
obtained by enzymic synthesis.

Specificity of Carbohydrases. A slight modification in the structure of
a carbohydrate, which can be effected by chemical methods, often impairs or
destroys its susceptibility to attack by a given enzyme. Mr. Abdullah is study-
ing the relative effects on enzyme action of modifying the various groupings
present in starch-like molecules, with a view to discovering the manner in
which these substances are attacked by carbohydrases.

PHOSPHOLIPIDS OF HEART MUSCLE

Acetalphospholipids. Dr. Macfarlane and Mr. Gray have continued their
studies on the phospholipids of ox heart muscle. It has for long been considered
that the main phospholipids in muscle and in brain are the classical glycero-
phosphatides, kephalin and lecithin, in which two fatty acids are esterified with
glycerol, the remaining hydroxyl of which is esterified with phosphoric acid
to which a nitrogenous base is attached. In the last few years it has become
apparent that a large part of the ‘lecithin’ and ‘kephalin’ has not the
classical structure but consists of acetal phospholipids, in which one of the fatty
acid chains is replaced by a fatty aldehyde. These compounds have not yet
been obtained pure and the exact nature of the aldehydogenic linkage is
unknown. The work on this subject was begun from a consideration of the
possible biochemical action of bacterial toxins on these substances, but it is
clear that the structure, physiological function and biosynthesis of the acetal
phospholipids is a problem of great general interest.

The first step was to obtain the acetalphospholipids pure, a matter of
great difficulty owing to the similarity of their properties with those of the
‘classical’ glycerophosphatides with which they are associated. Mr. Gray
developed a method of partition chromatography on secondary cellulose acetate
in which only organic solvents are used, a method which should be of general
interest for lipid chemistry. In this way samples of choline-containing acetal-
phospholipid (acetal-lecithin) of about 80% purity have been obtained; the
efficiency of the separation of acetal and classical lecithin is limited by the
fact that both components are really families containing a variety of fatty acid
residues; it may be possible to overcome this by variation in the solvent
mixtures. Mr. Gray is also carrying out degradation studies by enzymic and
chemical means to show conclusively, by comparison of the lyso lecithin with
that formed from lecithin whether the aldehydogenic fatty group is on the

a or /3-position of the glycerol moiety.

Phosphatidic Acids. The constitution of cardiolipin, the complex phos-
phatidic acid used as an antigen in the Wasserman test, has also been studied.
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This substance was considered by Pangborn to contain four glycerol, three
phosphoric acid and six fatty acid residues, the fatty acids comprising approxi-
mately one oleic and five linoleic acid residues. Dr. Macfarlane and Mr. Gray
have made several preparations of cardiolipin, whose serological potency was
kindly determined by Dr. A. E. Wilkinson of the Venereal Diseases Reference
Laboratory; the analysis of these preparations indicates the constitution as a
complex containing three glycerol, two phosphoric acid and four fatty acid
residues which would leave one free hydroxyl group on a glycerol residue.
Moreover, examination of the mixed fatty acids by various techniques in this
laboratory, and definitively by Dr. A. T. James of the National Institute for
Medical Research, indicates that the fatty acid composition is more variable
than suggested by Pangborn; linoleic acid is the principal component (60%),
together with palmitoleic, oleic, linolenic and small amounts of C2) acids,
making up at least 90% of unsaturated acids in the compound. Degradation
studies to establish whether a free hydroxyl group is present are in progress.

During this work the inositol-containing glycerophosphatide described by
Faure was isolated from ox heart muscle, and its structure as a complex con-
taining one molecule of glycerol, phosphoric acid and inositol and two fatty
acid residues, one saturated and one unsaturated, was confirmed. This phos-
phatide, which constitutes about 5% of the total phospholipid of ox heart
muscle, is also probably a family in which the unsaturated fatty acid residue
may vary, and it is of peculiar interest in that these acids are highly unsaturated
and include a considerable amount of arachidonic acid. As with the acetal-
phosphatides, the function and biosynthesis of cardiolipin and the glycerophos-
phoinositide have yet to be elucidated.

BIOPHYSICS

HUMAN PLASMA PROTEINS

The antihoemophilic factor. Dr. Kekwick and Dr. Wolf succeeded In
separating from human plasma a concentrate of anti-haemophilic factor of
sufficient potency to justify clinical trials. The method of separation involves
a slight modification of the fractionation system using ether as a precipitant,
devised by Drs. Kekwick and Mackay, by which at least 90% of the antihaemo-
philic activity of human plasma is now precipitated with the fibrinogen fraction.
By simple ancillary procedures a further purification provides material having
20-25 times the potency of fresh plasma on a dry weight basis, which can be
dried from the frozen state with negligible loss in activity. The dry residue
retains its activity almost unimpaired for several months and dissolves readily
after such a period giving 100 ml. of a solution equivalent in activity to
1,000 ml. of fresh citrate plasma. The possibilities for further purification are
under examination.

With the co-operation of several clinical colleagues at hospitals in the
London area, six patients were treated with the antihaemophilic factor pre-
paration with considerable success up to Christmas 1956. The conditions
encountered were haemorrhages into the joints, muscles and stomach, prophy-
lactic treatment preceeding single and multiple tooth extractions and a cond-
ition entailing radical surgery of the rectum and adjacent buttock tissue.

Christmas factor. Mr. Caspary is examining methods for the assay of
Christmas factor. At present a modified thromboplastin generation test is
being used, which has the advantage of requiring no plasma from patients with
the disease, but which is accurate only to £25%. The prothrombin conversion
ratio method can be used to assay this factor but requires plasma deficient in
Christmas factor. A search for an artificial substrate is being made.

23



Normal plasma is being fractionated in the hopes of finding material
suitable for therapeutic use. The prothrombin fraction and the globulin sub-
fraction G2/1 have Christmas factor activity.

Mr. Caspary has also followed the level of Christmas factor in the plasma
of patients with the disease during treatment by transfusion with normal
plasma or serum, to obtain information about the persistence of the activity
in the blood-stream and the effective dosage for the treatment during
haemorrhagic episodes.

Hypogammaglobulinemia. During the year the Medical Research Council
set up a sub-committee to arrange for the collection of information on cases
of hypogammaglobulinaemia occurring throughout the country, with a view
to establishing the authenticity of reported cases and to organising a clinical
trial of prophylactic gamma globulin.

Dr. Kekwick, and later Mr. Vallet, undertook to establish by moving bound-
ary electrophoresis the gamma globulin content of serum samples from sus-
pected cases. These same samples were also assayed at two other centres by
serological methods which if they correlate well with the necessarily definitive
electrophoretic results, should provide a less time consuming method for the
assay of gamma globulin. The serum gamma globulin levels in patients were
also determined at specified intervals during the course of treatment.

Pathological sera. Professor Martin has examined sera containing abnor-
mal amounts of proteins with a sedimentation coefficent of 17S or more. The
condition of patients with such sera is referred to by Waldenstrom as macro-
globulina™mja and is usually associated with high levels of gamma globulin.
It would appear at present that no clearly defined clinical syndrome is asso-
ciated with this abnormality, though it occurs predominantly in elderly people.

ANIMAL SERUM PROTEINS

Serum globulins in young rats. More detailed electrophoretic examination
of the sera from young rats (Report 1955), showed that in addition to the
abrupt fall in the serum gamma globulin from 18 to 24 days after birth, there
is a sharp but temporary increase in beta globulin. Taken with other evidence,
this prompted a re-examination of the distribution of antibody after immuniza-
tion of animals of various ages for differing periods with a Salmonella pullorum
vaccine. Antibody in the rat may be associated with both the beta and gamma
globulins, and it probably appears initially in the beta globulin. In this work
Dr. Kekwick is collaborating with Professor Rogers Brambell and Dr. R.
Halliday, University College of N. Wales.

BLOOD PRODUCTS LABORATORY

The installation of equipment in the new laboratory was almost completed
during the year. Dried plasma and plasma fractions were prepared in gradually
increasing amounts for the National Health Service.

The large scale fractionation of plasma by the method of Kekwick and
Mackay has given rise to problems not encountered when handling smaller
volumes. To improve the separation of protein precipitates in large-scale
fractionation, methods of continuous flow centrifugation have been examined
by Mr. Vallet, and a technique has been designed for the resuspension of
precipitates without preliminary removal from the centrifuge bowl. The large-
scale freeze-drying of plasma fractions was very slow because ether from the
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fractions was difficult to remove from the pumping system. Experiments with
air-ballasted pumps and a liquid nitrogen trap showed that pumps of low oil-
capacity fed with an accurately controlled supply of air through a flowmeter,
gave results comparable with those in which a liquid nitrogen trap in the
pumping line was used to collect ether before it could contaminate the pump.
The bore of the pumping line was found to be another limiting factor in the
rate of ether removal.

Fibrinogen. Mr. Vallet and Dr. Painter succeeded in recovering useful
quantities of fibrinogen from plasma separated from outdated blood. This
fibrinogen can be used for the treatment of fibrinogenopenia associated with
premature separation of the placenta, long standing intra-uterine foetal death,
and amniotic fluid embolism. Considerable quantities of this fibrinogen were
prepared and used during the year.

Gamma Globulin.  Mr. Vallet has investigated the removal, by treatment
with kaolin, of the traces of fibinogen in gamma globulin. These traces are
slowly converted to fibrin, and their removal should result in preparations of
more stable solutions of gamma globulin.

Hypogammaglobulineemia. At the end of 1956, the responsibility for the
electrophoretic examination of sera from patients in the therapeutic trial
organised by the Medical Research Council Working Party on Hypogam-
maglobulingemia was taken over by Mr. Vallet from Dr. Kekwick.

Stabilizers of Serum Albumin. Mr. Vallet has continued to study the
thermal stability of human serum albumin with special regard to the preserva-
tion of concentrated solutions of heated albumin. A sensitive test for heat-
denatured albumin is being developed. It was observed that the protein of
the slow-moving component which appears in the electrophoretic pattern of
albumin heated without stabiliser is insoluble at pH 5.4. In albumin solutions
of low ionic strength at this pH, heat-denatured material, at concentrations
in excess of about 3 mg. per 100 ml, produces a turbidity which can be
measured nephelometrically. Under standard conditions this gives a measure
of heat dénaturation.

Prothrombin. Dr. Painter has investigated the adsorption and elution
characteristics of prothrombin with the object of introducing an adsorption
step into the routine procedure for preparing thrombin. The purity of the
thrombin is thus improved and it has been found that prothrombin, after
adsorption and elution, remains stable in the dried state. Different adsorbents,
mainly salts of barium, and the optimum concentration of citrate for elution
from each of them, and other factors, such as pH, were examined.

Anti-heemophilic Factor. Dr. Painter and Miss Evans have adapted Dr.
Kekwick’s method of preparing anti-heemophilic factor for medium scale opera-
tion, and several batches of this material have now been used successfully for
controlling bleeding during various surgical and dental operations on hamophilic
patients. The preparation of large quantities of A-H.F. presents many diffi-
culties and it is unlikely that more than very small amounts can be made for
some time to come. The responsibility for allotting available supplies will be
assumed by the Medical Research Council Haemophilia Committee.
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BLOOD GROUP RESEARCH UNIT

This year, as in past years, the work of the Unit has been directed mainly
by chance. Samples of blood presenting varied problems arrive by post from
colleagues in Britain, the United States, and elsewhere: it so happens that this
year the resulting investigations have been mostly confined to white people
and to the ABO system and to the MNSs system.

A gene that modifies the expression of the blood group gene A. Dr. W.
Weiner, of the Regional Blood Transfusion Service, Birmingham, sent two
samples of blood that were peculiar because no anti-A was to be found in the
serum of either though, judged by red cell tests, one donor belonged to group
O and the other to group B. Judged, however, by their saliva one was group
A and the other AB—which fitted with the antibodies present. The groups
of their families fortunately disclosed the genotypes of the two donors: the
first was AO and the second A3, nor was there anything peculiar about the A
genes for in other members of the families their behaviour was normal. The
findings can most simply be explained by postulating the existence of a pair
of modifying genes, Yy unlinked to the ABO locus. The homozygote yy does
not affect the activity of the B gene but it inhibits that function of the A gene
which normally results in A antigent being present in the red cells; yy does not
interfere with the other known function of A genes—that which results in
A antigen being present in the saliva.

Another possible modifying gene. In collaboration with Dr. A. Cahan, of
New York, a family with the very rare and weak form of A called Ax was
studied. The father’s group is Ax that of his son is A2B and that of his son’s
daughter is Ax.

For an A2B person to transmit Ax does not fit the pattern of the normal
inheritance of the ABO genes. Some other gene (not y) must be modifying
the expression of the gene A

Chimera blood. In cattle dissimilar twins usually share a circulation
In Gtero. One effect is that primordial red cells from one twin settle down
in the other; for the rest of the life of the animal these immigrant cells produce
red cells which are genetically alien to the host—so the blood is a mixture.
Another effect, if the twins are of different sex, is that the cow becomes a
freemartin, due, it is thought, to the hormones of her bull twin.

Four years ago the Unit was involved in identifying a human example of
mixed blood. On enquiry, the owner of the blood replied that she had had
a twin brother who had died 25 years before. Another example has now been
found at the North London Blood Transfusion Service. This time both twins
are alive aged 21, and of different sex. Samples of blood were kindly sent
by Dr. J. D. James and his colleagues and the red cells were separated by a
technique developed in this Unit. Of the red cells of the male twin 86%
were Aj, MS/Ms, CDe/cde, Fyb Fyb, jka jkb and 14% were O, MS/MS,
cDE/cde, FyaFyb Jkalka: 99% of the cells of his twin sister belong to the
O lineage and 1% to the A lineage. Tests on the saliva showed that the A
series belong genetically to the male and the O to the female. The 1% of
A cells in the female has prevented her producing the anti-A expected of
ordinary group O people—an example of “acquired tolerance”. Dr. W. M
Davidson showed that ancestors of white cells too must have been successfully
grafted, for the male twin has some polymorphs with female “drumstick*’
nodules.
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Hermaphrodite blood. Though the females of male-female chimera pairs
are not freemartins it seemed worth testing the blood of intersexes whenever
possible. In collaboration with Dr. C. N. Armstrong of Durham University,
we have been able to test five pseudo-hermaphrodites and one true herma-
phrodite. The true hermaphrodite was of an ABO group not previously des-
cribed (red cells O, saliva B, serum anti-A only). It is difficult to believe that
such ah extraordinary ABO group finds itself merely by chance in a body so
extraordinary in other ways. It seems reasonable to expect that in time the
two conditions will be seen to be connected.

Pernicious aneemia. The blood grouping of families with pernicious
anaemia (in collaboration with Dr. Sheila Callender of the Nuffield Department
of Clinical Medicine, Oxford), mentioned in the last report, showed a non-
significant preponderance of group A amongst the sufferers. The excess of A
was seen to be significant when the results of several centres were pooled and
analysed by Dr. Fraser Roberts.

Anti-M and anti-N sera.  This investigation was precipitated by the
arrival of a particularly powerful human anti-N serum sent by Dr. W. Hirsch
of Haifa. Human anti-M sera did not react with N cells in any observable way.
Anti-N sera on the other hand, though specific for N at certain temperatures,
did agglutinate M cells when the temperature was reduced or when the cells
were treated with enzyme; M cells absorbed anti-N and gave it up on elution.
The simplest explanation seems to be that the anti-N molecule will fit the M
molecule when assisted by temperature or by enzymes. It is curious that this
behaviour of human anti-N appears to be paralleled by rabbit anti-N and even
by the anti-N present in the extract of the seeds of a Brazilian plant Vicia
graminea.

The antigens M/a and Vw. These two rare antigens are part of the
MNSs system. They were thought to be identical but recent work, in collabora-
tion with Dr. J Wallace of the Blood Transfusion Service, Glasgow, and
Dr. J. Mohn of the University of Buffalo, has shown them to be different.
About half Mi(a+) people are Vw+ (and the genes responsible accompany
the genes Ns) and about half Mi(a+) are Vw— (and the genes responsible
accompany the genes MS). It seems that the MNSs system is at least as com-
plicated as the Rh system.

Rh antibodies. Dr. Hackel has been analysing by absorption and elution
methods the complicated Rh antibodies found in the serum of two persons
of the genotype -D-/-D-. In both sera the antibodies anti-C. anti-c, anti-E
and anti-e and anti-f have been demonstrated—the most complicated mixture
of Rh antibodies yet analysed.

The Unit has continued to collaborate with Dr. Eliot Slater and Mr. James
Shields of the Genetics Unit, the Maudsley Hospital, in testing the blood of
twins taking part in a psychiatric investigation. For the supply of routine but
often very scarce antisera the Unit is indebted to Dr. Mourant and the Blood
Group Reference Laboratory. Innumerable samples of blood, without which
the work would be impossible, are very kindly given by the staff of the
Institute.
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BLOOD GROUP REFERENCE LABORATORY

The Laboratory serves as reference centre for blood grouping problems
and supply centre for grouping sera for the United Kingdom. It also acts under
the auspices of the World Health Organisation as the world reference centre.

The continued increase in the demands of clinicians in the United Kingdom
for blood for transfusion has been reflected in the demands for grouping serum,
which are greater every year than the one before. The growing use of trans-
fusion in the British Colonies and in other countries overseas had led to a
further increase in demands for ampoules of dried serum. Laboratories over-
seas have been helped to start their own services by the supply of sera and the
testing of red cells of staff members. Large numbers of specimens from
laboratories in Great Britain and overseas have been examined for red cell
antigens and for antibodies, both for clinical reasons and in order to select
and identify sera suitable for use as diagnostic reagents.

Dr. Parkin has continued work on the effects of reconstituted dried plasma
on red cells. Clinical trials have been planned in conjunction with the Medical
Research Council Burns Unit at Birmingham. Her previous discovery of a
family in England and Ireland with the exceedingly rare “Bombay” blood group
(apparent red-cell group O, with anti-O in serum) made it possible for the
laboratory to arrange for the transfusion of a baby in Holland with blood from
one of the only two known potential donors in Europe.

Miss lkin has carried out grouping tests for anthropological purposes on
blood from persons in Jersey, Spain (Basques), Malta, Arabia, Socotra, India
(Malayalis), Ceylon (Veddahs), Sarawak (Land Dyaks), and Uganda (various
tribes), and from Burmese residents in England.

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.
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THE LISTER [INSTITUTE OF PREVENTIVE MEDICINE

Balance Sheet
and

Accounts

31st December 1957

FINANCIAL REPORT OF THE GOVERNING BODY

1 The Balance Sheet as at 31st December, 1957, shows balances to the credit of the
various funds as follows: Capital Fund £645,706; Specific Funds £132,718; Bequest Funds
£14279 and Contingency Reserve £73,494. The balance on the Sinking Fund for Freehold
Buildings of £93,044 is after charging the loss on sales of Sinking Fund investments amounting
to £7,074 and transferring from income and expenditure account £4,816. The Re-endowment
Fund has been increased by donations during the year amounting to £1,690.

2. The General Fund Income and Expenditure Account shows the income for the year as
£193,274 compared with £168,669 in 1956. Expenditure amounted to £168,849 against £146,794
last year. The surplus for the year is £24,425 compared with £21,875 in 1956.

3. The year's surplus of £24,425 shown by the General Fund Income and Expenditure
account has been transferred to the Contingency Reserve.

4. Stocks of Sera, Vaccine Lymph and Horses on hand at December 31st have the nominal
value of £6,378, £1,613 and £4,984 respectively.

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

H. H. DALE, Chairman of Governing Body.

HUGH BEAVER, Hon. Treasurer.

CHELSEA BRIDGE ROAD,
LONDON, S.W.I.

21st May, 1958.



(1956)
£

2,000
46,380
10.000
250,000
18,904
7,114
3,400
22,669

290,676

651,143

95,302
36,478
5,020

7,932
5,980

150,712
772
1,033
5,008
8,307

15,120

49,069

17,562

£883,606

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

Capital Fund:—

Dr. Ludwig f4ond (1893)
Berridge Trustees (1893/98)

Lord Iveagh (1900)

Lord Lister’s Bequest (1913/23)

Less Loss on sale of investments

Specific Funds:—

Sinking Fund for Freehold Buildings

Pension Fund

Re-endowment Fund

Bequest Funds:—

Jenner Memorial Studentship Fund...
Morna Macleod Scholarship Fund

Specific Grants and Legacies Unexpended:—

Cancer Research Legacies (1937-50)
Royal Society Grant (1951)
Nuffield Foundation Grants (1952-7)

Contingency Reserve:—
As at 31st December, 1956

BALANCE

£
Donations, 8<c, received to date from the following:—
............................................. 2,000
....................... 46,380
Worshipful Company of Grocers (1894) 10,000
................................................................ 250,000
18,904
William Henry Clarke Bequest (1923/6) 7,114
Rockefeller Foundation (1935/6) ..ccevveceeeeeevenne 3,400
Other Donations and Legacies (1891-1954) 22,669
General Fund Income and Expenditure Account Accumu-
lated Surplus as at 31st December, 1956 ............. 290,676
........................................ 5,437
285,239
........................... 93,044
32,964
................................................................ 6,710
132,718
8,038
........................................ 6,241 14,279
............................ 772
...................... 347
5,489
Guinness Lister Research Grant (1953-7)....cccoviiiiiiinnnnn. 9,812
49,069
Add Surplus on General Fund Income and Expenditure Account, 1957 24,425

Current Liabilities:—
Creditors and accrued charges

H. H. DALE,

HUGH BEAVER, Hon. Treasurer.

Chairman of Governing Body.

SHEET

645,706

146,997

16,420

73,494

22,810

£905,427

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 the Institute’s

London, 23rd May, 1958.



31st DECEMBER 1957

(1956)
£

73.548
20,456
2,049

559,614

95,302
36,478
5,020

7,932
5,980

710,326

65,519
9,236

74,755

£883,606

Fixed Assets:—
Freehold Property at cost:—
Land and Buildings, Chelsea........cccviiiniiiiniiieniieeie e
Queensberry Lodge Estate, EIStree......ccocviiieiienciieciieninnns
House, Bushey

(Note: Additions and replacements since 1912 at Elstree
and 193S at Chelsea have been charged to
Revenue.)

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.
Investments and Uninvested Cash:—

Quoted at
cost, less Unquoted
IO at’ cost
written off
General—
Quoted in Great Britain ............... 469,275
Quoted Elsewhere 39,523
Unquoted . 49,545
Specific—
Sinking Fund for Freehold Buildings 87,601
Pension Fund ... 31,746 -
Re-endowment Fund 6,590 —
Bequest—
Jenner Memorial Studentship Fund 5,340 1,940
Morna Macleod Scholarship Fund... 5,060 —

645,135 51,485

(Market Value of Quoted Investments—
£656,016)

Current Assets:—
Debtors and Payments in @dVanCe.......cccovvnenninencinennns
Balance at Bankers and Cash in hand ...

£ £
73,548
20,456
2,049
96,053
2,472
Cash
558,343
5,443 93,044
1,218 32,964
120 6,710
758 8,038
1181 6,241
8,720 705,340
............... 76,966
............... 24,596

(Notes: 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.

There is a contingent liability of £19,931 in respect of
investments not fully called up. There is an outstanding

capital expenditure commitment of £2,460.)

TO THE MEMBERS.
agreement with the books of account. In our opinion proper books of account have been kept. We have obtained
amplified by the information given in paragraphs 1 and 4 of the Financial Report of the Governing Body give the
affairs at 31st December, 1957, and of the surplus for the year ended on that date.

COOPER BROTHERS & CO..
Chartered Accountants.

98,525

705,340

101,562

£905,427



(1956)

£
65,252

6,543
2,663
3,465
3,639
11,010
2,382
242
684
2,206

1,075
469
423

11,514
7,072
8,103

11,838

1,801

1,028
446
851

4,088

21,875

£168,669

(1956)
£

4,714
5,008

£9,722

INCOME AND EXPENDITURE ACCOUNT

Salaries and Wages
Emoluments of two members of the Governing Body in an
Executive Capacity
Premiums on Federated Superannuation Policies .............
Premium on Group Pension Policy
Rent, Rates and Insurance ... .
Gas, Water, Fuel and EI€CtriCity . ...cccooviiiiniiiniiniiiiieseeiene
Office Expenses, Stationery and Printing ...
Auditor's Fee
Travelling Expenses .
BioChemistry EXPENSES oo
Microbiology, Immunology and Experimental Pathology Ex-
PENSES ottt et
Biophysics Expenses
Virology Expenses
Serum, Vaccine and Vaccine Lymph EXPensesS...........
ANIMAlS e
Animal House Expenses and Forage .
Buildings, Alterations, Repairs and Renewals.......cccccoovenieinns
General Apparatus and New Installations ...
Library EXPENSES  .ooociceiieiiiieie e
General Stores
Staff Canteen LOSS....cccovneiiniineninens
Blood Products Laboratory Expenses..
Amount transferred to Sinking Fund for Freehold Bwldmgs
(including £4,392 Interest on Investments and Under-
WHtiING COMMISSION) ..ot
Surplus transferred to Contingency Reserve after charging to
expenditure £18,698 for additions to property and equip-
ment (1956 £6,944) i

Total
Expenditure
£
116,637

7,074
4,189
3,430
4,092
13,534
3,059
326
899
2,690

3,671
455
1,347
15,956
8,608
10,294
23,290
2,432
790
722
1,365
2,155

4,816

24,425

£256,256

NUFFIELD FOUNDATION GRANTS

GENERAL
External
Contributions
£ £
48,037 68,600
- 7,074
1,721 2,468
318 3,112
270 3,822
2,340 11,194
257 2,802
- 326
190 709
398 2,292
2,517 1,154
101 354
919 428
987 14,969
963 7,645
1,156 9,138
446 22,844
— 2,432
— 790
— 722
207 1,158
2,155
4,816
— 24,425

£62,982 £193,274

(1956)
£ £ £
Salaries, Wages, Laboratory 3,722 Balance at 1st January, 1957... 5,008
Expenses and Animals... 5,519 6,000 Amounts received ... 6,000
Balance carried forward 5,489
£11,008 £9,722 £11,008



for the year ended 31st December 1957

FUND
(1956)
£ £ £
Interest and Dividends on Investments:—
29,755 [T o =T = I S U o e [T 32,435
3,664 SINKING FUNA o e 4,236
36,671
Underwriting Commission:—
— General FUNd .ot aeeae e 995
— SINKING FUNA e e 156
1,151
130,084 Sales of Sera, Vaccines, Vaccine Lymph, &C......cc.oovviiiiinnnnnnn. 149,925
5,166 |30 o N AR 5,527
£168,669 £193,274
GUINNESS-LISTER RESEARCH GRANT
( 1956) (1956)
£ £ £ £
6,630 Salaries and Wages ... 8,697 4,518 Balance at 1st January, 1957... 8,307
2581 Laboratory Expenses 3,798 13,000 Amount received 14,000
8,307 Balance carried forward 9,812

£17,518 £22,307 £17,518 £22,307



(1956) (1956)
£ £ £
Loss on realisation of invest- 36,259 Fund as at 1st January, 1957
- MeNts .o 3,858 1,606 Interest on Investments (gross)
1,387 Pensions 1,380 - Underwriting Commission
36,478 Fund as at 31st Dec., 1957... 32,964
£37,865 £38,202 £37,865
JENNER MEMORIAL STUDENTSHIP FUND
£ £ £
Loss on realisation of invest- 10,465 Fund as at 1st January, 1957
2,429 ments s — 279 Interest on Investments (gross)
383 Stipend ofStudent .................. 334
7,932 Fund as at31st Dec., 1957 8,038
£10,744 £8,392 £10,744
MORNA MACLEOD SCHOLARSHIP FUND
£ £ £
Loss on realisation of invest- 8,360 Fund as at 1st January, 1957
2,558 ments - 178 Interest on Investments (gross)
5980 Fund as at 31st Dec., 1957 6,241
£8,538 £6,241 £8,538
INVESTMENTS AT 31st DECEMBER 1957
Balance Sheet
Quoted:— Value
£9,000 A.P.V. Co. Ltd. 5% First Deb. Stock 1880/85  ............. £8,698
£500 Associated Commercial Vehicles Ltd. 5}% Unsecd. Loan Stock
1977782 e 501
6,000 Albright & Wilson Ltd. Ordy Stock Units 5/- 5,168
£5,000 Allied Bakeries Ltd. 5% Unsecd. Loan Stock 1966/70 4,820
1,500 Associated Electrical Industries Ltd. Ordy. Stock Units £1 4,498
£2,900 Australia, Commonwealth of, 4\% Reg. Stock 1960/62 2,666
£12,000 Australia, Commonwealth of, 3% Reg. Stock 1972/74 12,121
£10,000 Australian Estates Co. Ltd. 6J% Seed. Loan Stock 1971/76 9,848
£5,000 Birfield Ltd. 6% Unsecured Loan Stock 1976/81 ............... 4,977
£500 Bowater Paper Corpn. 54% Conv. Unsecd. Loan Stock 1978/82 531
£15,000 British Electricity 3|% Guaranteed Stock 1976/79 ............... 14,925
3,000 British Oxygen Co. Ordinary £1 Stock Units ... 6,165
£5,000 British Petroleum Co. Ltd. 6% Convertible Debenture Stock
1976/80 (E20 P aid) .o 1,229
2,500 British Tabulating Machine Co, Ltd. Ordinary £1 Shares 5,391
£20,000 British Transport 3% Guaranteed Stock 1967/72 ... 20,259
3,500 Cater Brightwen & Co. Ltd. Ordy. £1 Stock U nits.............. 10,872
£5,000 George Cohen 600 Group Ltd. 6% Unsecured Loan 1975/80 5,000
22,750 Debenture & Capital Investment Trust Ltd. Ordinary £1 Stock
Units 6,585
4,000 Dorman Long & Co. Ltd. Ordinary £1 Shares ... 4,981

PENSION FUND

£
36,478
1,663
61

£38,202

£
7,932
460

£8,392

5,980
261

£6,241

Market
Value

£6,975

450
5,175
4,375
3,562
2,740
8,220
9,450
4,800

445

10,800
4,875

1,250
5,156
13,500
7,087
4,825

13,081
4,550



400
200

£5,000
£4,500
6,280
300
£9,000

£5,000

£5,000
4.000
12,500
£10,000

£2,000
7,700
700
300
30.000

2.000
£9,000
£25,000
£10,000
300

400
£10,000
£3,000

40.000
22.000

£4,000
£12,000
£66,300
£12,000
6.000
4.000
12.000
£7,500
£10,000
£6,750
450
11,250
£10,000
£10,000
5,534
400
10.000
3.000
£10,000

£9,450

£9,000
£10,000
£10,000
£10,000
£4,000
£5,000

£5,000

GENERAL FUND—continued.

First Bank Stock Corporation Common Shares of $10 ............. 4,623
First National City Bank of New York Common Capital Shares of

P20 e bbbttt s 4,603
Flowers Breweries Ltd. 5£% First Mtge. Debenture Stock 1970/72 4,850
General Electric Co. Ltd. 6% Unsecured Loan Stock 1976/81 4,408
Greenfriars Investment Co. Ltd. Ordinary 5/- Stock Units 2,873
Hadfields Ltd. Ordinary £1 Shares  .....cccccriiiiiiieieneieee e 393
Hope & Anchor Breweries Ltd. 5$-% Mtge. Debenture Stock

T1980/85 e ettt en 8,843
Imperial Chemical Industries Ltd. 5£% Conv. Unsec. Loan Stock

TOTTITO ettt et e 4,962
Kennings 5}% Unsecured Loan Stock 1970/75 4,703
Lancashire Steel Corpn. Ltd. Ordy. £1 Shares 5,328
London & Montrose Investment Trust Ltd. Ordinary 5/- Shares ... 1,394
London & Overseas Freighters Ltd. 6% First Mtge. Deb. Stock

1963/82 (20% Paid) e 2,025
London Scottish American Trust Ltd. Deferred Stock 2,778
London Trust Co. Ltd. Deferred 5/- Stock Units......... 4,292
Marine Midland Corporation Common Shares of $5 4,953
Montana Power Co. Common Shares of no par value 5421
Mercantile Investment & General Trust Co. Ltd. Ordinary 5/-

SEOCK UNIES oo 13,401
Metal Box Ltd. Ordinary £1 Stock Units 5,189
Mitchell Cotts & Co. Ltd. 6% Unsecured Loan Stock 1976/81 ... 8,800
New Zealand 3J% Stock 1962/6S  ..