WITN6405006_0001



:

'NATIONAL INSTITUTE
FOR BIOLOGICAL
'STANDARDS AND CONTROL

Report
for 1978-80

WITN6405006_0002



National Institute for
Biological Standards and Control

(A World Health Organization International Laboratory for

‘Biological Standards) -

NATIONAL BIOLOGICAL STANDARDS BOARD

Director’s Report to the Board on the work of the Instltute
from July 1977 to December 1980.

Holly Hill, Hampstead, London NW3 6RB :
Telephone: 01-435 2232 :
Telegrams: Nibsac, London NW3

Telex: 21911 (Nibsac Ldn)

WITN6405006_0003



The new
wing, b

workshope, eleciron micrescopy and phateg

§
z&g%}\k\ R

WITN6405006_0004



The polythene ca

reference n
peclive biofigic ¢ 2 g‘?:‘(n?[h:

ection. AMPOU

o during pi

PASETUS T

WITN6405006_0005



WITN6405006_0006



s

7%
83

B4

87

88

93
93

98

125

World Health Organization

The Pharmacopocias

“The Compendium of Licensing quulre'nem 3 for the ‘Vlanufacmre of

B;ologxca! Medicinal Products )
The Board and its Compaitiees

The Sir Henry Dale Lecture

Gther Institute Matters

Board and Staff Changes

Mernbership of Board Committees

Acknowledgements
Scieatific Colloguia
Sandwich Course Students
Institute Comumittees and Working Groups
Visiting Scientists

External Scientific Appointments

) Scientific Publications

Appcndxx 1.

stitute for Biological Standards and Control.
Appendix 2. - Responsibilities of the National Biological ‘}tandards

Board and the Departruent of Health and Social

Security in Relation 1o Licensing of -Biological
Products and Allied Functions. -

Abbreviations

Summary: Ameced::nts and Estabhshmcm of the National
Bislogical Standards Boardt and the National In-
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echmcul st,s‘ £
ola Brmgr. I incl(He«d Technician}
{from Aug 1978)
(from Dec 19773

{from Aung 1980}
Gui{iab Tech} :
¢ PhD \.mdenl
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mumdl Bmmglcai Srandards Board & respansible, an bebalf ol me
of the United Kingdom, for the provis iol
find nis, and for functions refated 1o
anteot of bmlog:ml bstanees used in hamie medicine: The Board came
g in duly H976 when irasswned & formal responsibititios under the
S}‘mﬁzudx ALY nf‘ EQ’H Al i%‘e e thes the National Invtitute for
‘he Instituge through which the
,“»,_m(w its functions, wmmled fromt the Medical Research Conneil i
oir foomerty belonged. An accownt of the fenty and establish
stine. and of-the Mational Blotogical Standards Board and iy
-‘Me;g 5, was given o the Director's Sirst repori, togeiher with refevant
mmd information: For yeadery onfamiline with ihis bankg,mund, a
faprovided af Apperdic Lipage 1213,
;m i work- of NIBSC i voncerned with ens ring the purity and
¢ where dppropriate safeiy of Bologicat PEC wusedd i human
Suek products may be defined #3 those whose puti v, potency and
canniod adequately be evatisated by physical snd chemival means slom
winde anibictics,  antivera, !}af,xen.ﬁ ancl viral vadtdines. blood
Wit erzyimes, hormones and other sudsian Fhelr potency can ssually
wu& oy by epmparison with a bm!mm bostandard preparation.
sssment of thetr purity and safety often requires cxamsingiion sor oy af
{produets, bul also of sourde matem!s, whnh i mEn imeiam:eh‘ are
wellas D-pravess sammes. .
e variery of di
ting ranpe-of schentific da kms at NiBSC ‘ﬁae Fastitute has five
Divisions: Antibiotics, Basterial Products, Blood Prodiscts, Hor
angd ¥iral Produsts; zsm} F;ve supporiing Sew ass Aninal Sereioes,
¥ ¥ g and Statistics, The work of
mdt’& v b dmdsd e threer eonrol, siandardisation
‘The control activities involve advice on standardisation angd
aids, the testing of tianulacivrers prodicts and the expmination
e an profosols, The work on  standsrdisation redpuires - the
reference materials, the study of as ay ‘metheds, and the
ative stady of prospective. standards- in arded 1o determine thelr
ned upitage. Approved dological standards ar
d by NIBSC o manufacturers and other wsers i the Uniited
throughow the world. - The Institute i5 8 Worid Health
Laboratory for Biological Standards, and in this capacity’ i
v orelate pactiontdely 1o International Standards for antibiofics
?ﬁ vescand sl certain Mood products and vaccine prepasations,
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atial basls upon which these activities 1
The Divector's frst ceport concerngd the work o fihi Tastitiee and the Bog
st yeat. from July 1976 to June £ this prosons veportrelaies o
crsning period (o the end of Tiecambar 1980, Despite the alringent ecoa
restraiats of thise vears, the period h e the consolidation of NIBSC ay
independent tnstitud snd s prowing nationat and intetiational repuiptians
asouree of scientific expeetise and sesearch fo the sandardisatipn und conly
of biotogical medicines. The process of consalidition has been addition
interesting begause i has taken place a1 a thne when varions fundamer
advanees in melecular bidlogy are being transtated inte practical by
wechnolony. The pate of the ¢ developments has been vapid, and alt by
medical £ ns are posding {0 adapl in va
huaology,
0 fin which is
going clinical wial in the Usited Kingdom, This technology i also
explored for the preparation of other hormenes and peplides, and of wy
il antigens that may yield new vaceines; many otherapphivations ave BR
emerst, The technigue of pr eparing hybridomas sehich produ
antbodies provides aspther development of significance.
have potential value for the purification of peptides, profecive arnige
aibher substances, and they, may also by exploited ag therapentic agents
example, to control the Enmune rosponse. When soupled with togie medy
suitable monoclooal antibodiss may prove ol valie o the teeaimen:
smours, careying the texin specifically. to twmonr opll targets, They:
fusther provide a supply of pure, specilic for use
standardisation of binlpgical substances. In parallel with - these bof
advatices, methods of chemical analysis and synthesis are growing
pawer o delerming he s wire of Bological moleeakes and o mamin
them i vitre, Tor Bie i medicine and elsewhers. The iipa
these and other developunents has beeome cienrly evidentat NIBSC &
period under review, and will be referved to-in anumber of places
repost, not least in relaiion the conteed of the therapeutie produsts of
technology. There can be Hide doubi thal theie advances witt v
ingrensing effect onevery aspeet of the work of the Instituge. :
The wark of NIBSC is peesente dncthe formeoof reposis on
depariments, covering, where appropriate, work on comiral of -
prodicts, standards and  standard o, e research, The preling
sections provide a more general voview of the Fastitute’s activities o the
threeanda-half vears, and draw attention {0 points that may he of g6
interest i the departimensal reports, where mmore detaled information o
fanod. A Briel acconnt isalso given of the work of the Natioral Bioll
Srandards Board and its commitiess; these inpiude the projeit o
concerned with the design and plasning of tew fatvoratories Torihe fa
wark on which had bein lo abeyanee when (e Previons Feport way i

Rescarch work provides the ¢

2

. ;n‘tkrol of Biéidgicai Products

s Board's Scientific Policy Advisory Commitice completed in 1979 its !'ruzk
of the: controb- work ‘of each MNIBSC department, The conclﬁsi:\r;‘
ihatothe control “activities were generally satisfactory bui‘*i‘m? :
sioR Was requir¢(§ in certain aveas, for example, in immunolo‘wv and\!he
4 products field: it has been possible 10 take on some of this added work,
iy by means of internal reorganisation.  As an example, it has bé*r;
to/increase the amount of controf work undertaken on gv!ood C\Eottf;’
Vi The ‘control lests on Factor Vil}, ssed i the treatment (\gi
whilia, have been instrumental in securing significant savings o ch
s drog bill through correcting potency levels of imported baiches which
ances were found alkNl BSC o be 20% Jower than that élain{éd

‘ imr‘n‘unaiog;« Section was established in 1979 to meet the need for
tention to this subject at NEBSC. The Section incorporates the former?
~Lab§;arqry, anq‘ control- of both provecation . test and ‘hypm
~al}ergt‘p preparations and associated research now forms part of the

ties of the new Section. The difficulties of controlling allergens are
page 56, but it is worth referring here to the collaborative ;v:xk :

- on this subject in progress between NIBSC and the scientists ‘of

;n;qfisgtqucrc ,bfi‘hef?qliaboration is seen by both the pharmaceuiicai
g-ébar‘a:ions, eneficial té théxr summen aim of easuring the quality

d’eveiopmgm] has beep the work on ’sweeps'—the tésfin of

\rodur.is !a%en from pharmacies and other points of 1;58. !%iosl

NlBSC are done on manufacturers’ products prior to releaée

in-process samples. The Board was concernied, however lhyax

n biological products could remain undetected by such tesl; and

pn!y 1_)}' tests on samples taken during the approved sheif E% fe (F(;r

x‘syb;e;:‘t 1o dests prior-to release, such checks might be (Eekloni :

hich d;{xf:nencics could be exposed, With the hélp of DHSS szaff}‘

i the licensed ‘bacterial -vaceines on the market in 19'1:8 weeres

. ] iences were found, and in ¢ g

the diphtheria component.of diphtheria. Ea:ami‘ :/r:kég;:?:cqltlxe?}::

s :e?ps’ have ' been compieted  on prepam!it.)n;s of

m){{;ﬂ;\ndxqc{l}xﬁr‘? grythromycin; neommycin, nystatin, and aiso on

Jeficiencies - were detected -in-a number of instances

! interest i the contamination of bulk nysiatin with
Theseyfmd,ixllu;hdcouid be .hazlgrdous to patients sensitive 1o .

B N gs ded, on advgce from the Board, to the DHSS

sion o the control over import:of certain bulk biological

3
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substances to include materials such as systatin, geniamicin and also insuls

A major new field of control work has recently opened with the introdd
of biological substances produced by ‘genctic engineering’. A clinical
certificate was recently granted by the United Kingdom Licensing Authority

the first ‘genctic” prodect introduced for medical use—insulin, This material i

“the rsolecufar - structure of “hwmaa insulin, and should therefore
therapeutic advantages over the bovine and porcine insuiins currently use
treatment of diabetes. The formulation of acceptable control requirements
the products of recombinant-DNA technology requiced careful consi
by the senior scientific staff of several of the disciplines represented at NIR
helped by outside experts. Such expertise was first secured by means

- workshop on genetic manipulation held at the Institute in November 197
which teading workers in the field from the United Kingdom and ove
{page 1) contributed to an. evaluation of the varions factors involy
producing a safe and effective drug by this new techniofogy. Second, Dr i
Greenaway, head . of ‘the Genetic Manipulation Laboratory. at the Iy

: Heaith Laboratory Service’s centre at Porton Down, has provided N}
with expert advice. {n devising control requirements care is needed to 5
adequate assurance of purity and safety whilst avoiding the impositio
over-cautious ‘controls that could lcad to unnecessary delays ‘and day
patients of ‘the potential benefits. The problems of dealing with g
products include the uncertain stability of the transforming plasmids. Chy
in plasmid -DNA could lead to the production by the transformed
organisms of ‘error’ peptides, i¢ molecules differing only stightly ‘in ¢
‘position o structure from . the intended ‘product and. which could
anforeseen, potentially hazardous, biological properties. ) .

The conirol procedures that were formulated, after much considerati
based upon those long applied to other products derived from living micra
" These depend upon the use of a seed-pool system, whereby a manui}
uses part of a frozen stock of approved, well-characterised micro-oryan
from which to culture each batch. For a transformed bacterivm the seed
normally comprise the host bacterium {Escherichia coli bas been used
and its transforming plasmids, the molecuiar structure. of “which hag

. established. ‘At the end of the calture cycle evidence should be prondde

the progeny remains unchanged in respect of both the host bacterium s
transforming DNA. The purification process, by which the required pro
separated from bacterial substances, including endotoxin and DMNA, b
to be well controlled. Thus, bacterial endotoxin in the final produ
cause severe reactions in patients, and intact DNA seguences .pyig

* hazardous. The specification of the product should demonstrate its moled

identity and integrity and, as far as possible, freedon from error peptide
As - experience -of the processes and ‘medicinal ~products® of g
‘engineering is gained it may. well prove possible, as with other hiol
products, 1o relax the initial control testing requirements. In the case of }
insulin, first reports of the clinical frials indicate that a safe and affectiy

4

s been introduced. Other medical drags prodoesd by recombinant-

g he ! :
A doubtless be introduced in the coming years, Humas

echnntogy ¥

w hormone produced to £ coff i already onder study; interforons ave
produced by the pew reehuology, and manufucture of the protective

of @ anmber of viruses and other micra-organisms 52 Held of active
againat, for example, cytomesalovirys,

et with the gerl of new vaeei
diis B and malaria, .
it 3 tably, recombinant-DNA. technology his captured public
inchemical synthesis are ako vielding biologioallvactive
. Tor examyde; that formerly bad 1o be extracied from
sues.  Toterestingly, - sembsynthetic human insplis has been
inro chinical trial almest in parailel with the genetically-enginered
e proviems of control of sich syattietic polypeptides are generally
sompion than thoseof ‘genetic” materialy, although caual attestion hias 1o
grto the correct identity of the final product and its purity in respect of

o peptides. ‘ '
ng the scientific advances of recent years in the methods for chemical
.~ high-performance liquid chromatography (HPLC) bas been of
{ar interest at NIBSC. This technigue offers the possibility of rapid,
inating analysis of mixtures of related substances, and sometimes of
i ion of molecules, which in turn offers for some substances the
v of cost savings from reducing and even eliminating the need for
wassay; HPLC has been extensively explored in the Chemisiry Section and is
ncreasing use in other departments, For example, the antifungal
{inn nystatin is a complex mixture, the individual components of which
-biological potency. The safe control of minimum quality therefore
wires analysis of the composition of the mixture to suppleraent bioassay,
yopriste chromatographic test procedures have heen developed to meet
= For control tests on polypeptide hormones, work in the Chemistry
as: shown that ‘HPLC can supplement (in the case of ‘insulin,
iin,. calcitonins) or replace {oxytocin) bioassay. HPLC has also
@ valuable role in examination of candidate materials for biological
2 and of changes occurring in standards on storage. s use is.also
explored. for - characterisation of polysaccharide vaccines. The
gy is now being adopted in pharmacoposial monographs and in

trot requirements, :

2 of pneumococcal vaccine in -the United Kingdom in 1979
a new field of work into NIBSC, The present vaccine contains the
apsular polysaccharides of 14 pneumococcal serotypes. 'Although
ysac charide vacel fnst A influsnzae type b and
i, have been licensed in other countries, the preamascoccal
1 s the first in the United Kingdom. Polysaccharide antigens behave
A from ‘the'familiar protein toxoids and wihole-bacterial vaccines, and
cae rof. suitabls animal modeis, contro! has to depend very much on
nalys;s. ‘The ‘contributions of both the Division of Bacterial

s
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Progucts and the Cheristey Scation were necessary in order 1o establish oy
MIBSC the methods reguived for coptral tosiing. However, laboratory testing
SHRAGE Yei prov ompletely adequate evidence of the Immunoge
ot of phesmiacoceal polysaccharides; » confrmatory fest of the:
fesponse in human voluateers s also reguired. . . ;
rew control probiems for virgl praduets favey quired special sttention g
NIBSE i the past three years. The Tirst coneerns control-of the safety of ifw
poliovaceines. Thepe had been anincreasing failure vage of baches of type
vaceine tested for nesrovinglence at NIBSC, which. caused difficulties o
vaccine supplies {page 403, Compaiative testiug showed thay type Hyace
virgs Was hecoms increasingly nenrovirslent with passage. from Sabi
original seed virus. Other work Ted 1o A basic improvement in
sewrovinlence test methad {page. 4d) which is expecied o secure i
national “approval. - Research -work s contining o e Featuray thy
digtinguistvaceine virgs from wild virtis, Al the presess (ine i appears
yuitable seeds will be available to ensure adequate sugply of live vactioe
acceptable yafety. . . . .
The theeas poséd o the Linited Kingdom by the spread of rabics - aon
Europe has cromed pressure (o ensure adeguate quality control of Tabi
vaceings. Portunately, & mueh improved vacsine, manufachued. in hun
Jiploid cells, has recently hecoms available which can safely be ussd feoy
prposure vaceination, Howeves, control testing invegpect of potgucy turrent
depends upon an v vvotest which s unsaiistRerony owiig yo it imprech
Thy 1est also g Aiffienities for NEBSC, owing 10 ihe Jack of lebor
facilines 3t Hampstcad for Handling the virns, Control testing aad assoo
research has therefore been done by stafl wavelling 1o nse the con
laberatoriss of the PHES Centre for Applied Nicrebinlogy and Res
Porton Down, wnd selated work has been garried ouf 2t PHES, Cof
with the help of Dr George Turner. The support of The PHL
NIPSE aceess to s Jaboratories Is much appreciated. An in viten tosh has
heen developed 3t NIBSC which shanid enabie reliance on the in vive fest
reduced (page 473 S ‘ ke
Intorferan, & subject of enrrent public buerest in view of s antboay
porential, has presented o third controt problem o the Prvision of Wi
Produsts. Tontrol renuiremons Nad to be formualated for inierferons do
from transtormed cells beating some of the genaine o & virus isel] capabl
susing tamours, the Epstein-Bars ;. Mareover, the cells are stimulage
oraduce interferon by infeeting them with a second virus. i hag been possil
For the mamniaciurers to provide a high fevel of guality assurange asayes
the purification 1hat i possible by mess of mudern teehnigues~afil
chromatography, for example. The manufaciuring process canalsa b
for itg power to exclude contaminating viruses or aneleic acids Trom
product. fig evaluation of these questions, with the el e
Viral Products Advisory Panel {page 90}, has possibly extablished & b
the controb el products derived from Diolopical sy s suchias

6

: al. The degree of quality asswranee reguived of 3 biolog

roduct 5'a nratter of rigk: benefit judgemeni-and, in the cas of iiterferon
< ahiy iufluenced by the fact that they are first being studied in this
£ + of homan caners, However, the experience gained with interferong
il doubiless b of future value o singe the products of celt-dnes could well
: 3] wide?( nse. ’I‘l}us, I<ines are capatde of giving # much greater vield
primary fissuc cultere cells, and high yiek! i tueypermis a high
caliqny andd a4 less costly product, The control of  these
therefore of much inteosutio inferest, In both the

adustry and National control lpbératories. ’
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ditfieult when the substance is in plasma, Owing tol

has Boen able Lo give less suppart o this figld than mportance justid

where possibie help has been given, fot sxample, tn the form of she

advice, cspecially in the desigh and statistical anatysis of collabiorative &

someties by raaking small trial baiches of fre g

reference preparation for study, and in g fow ISTANCES

saich ‘ol 3-4000 mnpoules, for which a vharge hay rermiy

Ctinical laboratories are atsy increasingly us commerciat
alteraative o HIONESRYS which, in ‘many Cases,

resourees. The mapufactarer provides in his kit aoset o

repgents including a reference preparaticn. Theve dagnd

subiect 10 statutory control nader the Medichr o1 1968, hut the refu

materials provided in them shoubl e calibrased in sternational unis wig

these - exlst, Reguesis for Snternational standards by manniRehurey

Giagnostic Xits have formed repognisable part of the iasuies mage by

and its predecessors MRC Iaboratpries over the past decadde,

- Table k. Jssues of Standards and Reference Preparations

No of WHO issues “Fotal No of &

in 1980 {(Table just wnder 000 ampoules were

Standard Processing Seetion (SPS), of which KO were
sational reference materials sent.on hehalf of WHO. Th

fnade 1o the vavions MIBSC deg s for €

progess of o cising and establishin

igsties from SPS has fallen i vecent yedl

i sxcess of 100000 cack yeur and in 1975 8w

part a withdrawal from close involvement with certain clinical o
studies involving heavy demands upon. issaes: of workipg 8t
matched reagents, for example, for tie assay of reproductive-ho
stalf alse exercise; as they hiave always done, conlrol over he
ampoules issped in response. [0 reguests, Any Hmitations
wowever, to be imposed cauticusly. On the one Yand, stock
Cpreparations need 1o be conserved o gnsire the long-tern
identical standards, and to avoid the loo-fraquent effort ¢
studies to csiablish raplacements, On the other hand, standards

- prowpte the adoption: of -agreed units ‘of activity. The @ |
. 10 e

e »pg{:;)arzzqanls‘ is thercfore & compromise befw
a5 hialogical standardisation and of ensurin conoms s

¥
sa

of

nelneds, g economy in the
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Research

The borderlines between research and the other activities of NIBIC
often difficult to define, in standardisation, for example, the preparais
work for an international collaborative assay may well involve re earch 4
development to establish reliable laboratory tests for the active substance, 4
this work merges into that of designing the collaborative assay. A farge part
NIBSC control activities is inevitably taken up with ensuring the potency
purity and safety of new biclogical products; or of new processes for thg
manufacture, and the resolution of the associated scientific problems 1y
again require resesrch, The methods for control testing of established prodi
are also studied. Such work often aims at developing simapler and more el
tests, which may also reduce or eliminate animal tests—which are expens
and undesirable for humanitarian reasons. The separation between resey
and other work becomes clearer with longer-term studies, for example,
characterise chernically a biological substance or o establish the virule
markers of 4 virus from which an attenuated vaceine is being developed b;
pharmacentical indastry, The separation is, however, most apparc
research unrelated fo current and foreseen biological products. Th
proportion of the research activities of the staff is independent of the fo)
functions of the Institute, not least because the Board recognises th
maintain a staff of high calibre, able to deal with the difficulti
standardising and controlling new complex biological products, scientists §)
work in an environment in which the pursuit of research is fostered.

Many of the research activities of NIBSC are carried out in callabar
with scientists elsewhere. Links with the Medical Research Council, sspe
its National Institute for Medical Research, remain strong, The Horm
Division has worked closely in the parathyroid and growth hormone field
the Kennedy fmstitute {Dr 3. Chayen and Dr Luciiie Bitensky,
Laboratory for Cytochemical Assays). The Division of Antibiotics a
Chermistry Section are freguently involved in joint studiss with the labordl
of the British Pharmacopoeia Commission. The Division of Viral P
has an important grant-aided research project in progress on the gerel
polioviruses with the University of Leicester, and is also cotlaborating
poliovaccine neurovirulence test with the control taboratories of Canad
the United States of America. In the present state of knowledge, itis p
true that ne laboratory tests can entirely ensure the safety and ef fogtiv
any vaccine or, indeed, any biological medicine: The reasons are conpl
inchude, in the case of vaccines, sach problems as that of decidin
qualitics of a vaccine account for jmpuunogenic potency and safety,
assaying these quaiities when they can, at least in part, be defin
ditionally, factors relating to usage influence the effectiveness of ¥

12

he recmiems, the number of doses piven, and in some
f the vaecipmor. The tmmunological J)aakgmuu‘d of
accines aee used is alsodmportant, Coaseguently, the
eine 5 its safety and #Ffoctiveness in.the Geld. Part of the
5 the NIRSC deprrtments concered with vaceines therefors inv*ﬂvf
in .ﬁe}d studi 3 often dn sssociation with the Public H:eéiltg
Sczmce and, fv particular. it Epidemiological - Res m} H
which has-a strong interest in vaceine safery aiid eff N Lr‘;es:
rumerens other regearch finks betwpen NIBSE and 1;:2;\1:?‘ £ 5.
tals, medical schools and other scientifie lahoratories amiya 1,"3 xu‘t’-tw
o can e referred Lo, at appeapriate places, in the report, Proparfien
hie roseaed af:l.i&‘i‘ti&!i iy the Astibjatios Division the work pe ant
ihiotics, ﬁumzd‘at establishing migans of a ,sa_véxu;; their alx:i~tmng;:;
o produciive: (page 223 Antibioties such as teomyein ) for
anessendial contribution to the excelient thc’r:kpmtyi\. re;xshs
s -slisease, Antix i
ssayed by physico-chenvical methods i;?}l rrft?:;v
sency on }hc basis OF their andi-bacterial acrivity, miu does(m;t
t their ant caneer potential. Clinical dosage b :.d ot anti-
1 ' hafbi& W be unsatisfaciory and possibly
s accumtlating, from work Gs many aboratories ine
B ) ] fon s a consedquence of
e by the production of osvgensfree radicals. The abitiity of a
:;E{mum ta damage cell-free DNA-may provide an eew;y of ants
ik aetivity, mndf b 2 test hrs been developed i the Di\;fsyi’an msné
ot aimas%m dvhy_dg ALTRE present stage of dcv-eiu\p;‘m:ntﬂgh«; tx;t
thun anti-hacterial : -and, 8340 Inteyim measure ;Mear‘;
ade foran ndicator bacterial sirain, the sensifivity of "whiin:fv ‘E“\
ion by antbtumons antibioties pavallets their effect on {:eii«iro;

: ph’zc techpigues, {0 particular the use of HPLC, have been
Drthe analysls, characterisation aod. separation a:)f’ami-‘fun‘v{
;ce*f\i?’y}(;[;i; }?"\ﬁ w;ra fyciir.xees. The cofl-planet centrifuse, dcmlcm%:i
iii% . !I: m‘zipli;c‘::?f* £, s tieing Furiher exploted for the separation of

1 <3r “Bacierini Froducts, siudies on the tosicity of Berdetaiin
‘frrm‘ex:i\thm there is variation betwees different v‘accinc{ in
- manifestations caused by this nism, but also fimt
o me:‘s ;}é signifi ance were not 1o be found (page 25), With
e epdotonin, which is an acospled canse of pyrexia, the
attonship tnetwegn the various toxins of the oreanism ané 1}:§
sl s assochated with the vaceine probably cannor be
] 3‘} i:;‘;( meafas of smpmv_ing the safety of pertessis
i t{, ce ‘wt‘u.ies», meablx lieg in basie work aimed a1
: i¢ pmtccm‘e antigens and at puritviog these for use

13 ‘
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as a vaccine. This has been the basis for rnuch international reseacch in the

20 vears and, althongh steady progress has been made, the aim has yet to
achieved. It has been decided to begin basic work on this organism in
Division with the object of identifying protective antigens expressed on i
surface of the organism under iz vivo conditions of growth, ;

Work referred to in the previous report on the potency assay of bacter
vaccines used as immunostimulants and on the vibriocidal test for thuols
vaceing potency completed. Studies of BCG strains used in vaceines
prevent tuberculosis have continued, aithough effort in this direction & to
decreased; use of the vaccine has been stopped in some local authority axe
the United Kingdom and general national use couid come 10 an end.

Four areas of study are covered by the main vesearch programme of
Division of Blood Producss {page 313, In the work on bloed-clotting e
and their inhibitors it has been shown that binding to phosphclipid
protect clotting Factor Vi from inactivaiion, a finding which has po
olinical applications in the treatment of Factor VIH-resistant haomo
Success in this work could lead to substantial cost savings for the Nati
Health Servi

In the fibricolysis field the place of chromogenic peptide subste
indicators of Tibrinolytic activity has been examined, and they have also.
found of use in the assay of antithrombin 1 in plasma. Assays are v
sought for fibrin fragments which may indicate the severity of intray
coagulation. ‘ - :

The mechanism of platelet-vessel wall interaction is being studied in
collaboration with the electron microscopy unit—iz this work the seg
electron microscope has been especiaily valuable. A new finding is that
normal endothelium -is -highly resistant to the -¢ffects of thrombin i}

supports Dr . P. Thomas’s hypothesis that the main. capse of:
thrombosis in the presence of stasis is local generation of thrombin
endothelial damage. '

Investigations of the mechanism by which heparin acts is the fourth
area of rescarch in the Division, Heparin analogues and fragments wh
be of greater value clinically than heparin itself are being studied, iy
junction with the Chemistry Section. These substances are used in mad
prevent thrombaosis, but control of their potency is insecure because:t
for their effects 15 not understood. The ideal preparation should
clotting but not cause haemorrhage, and low molecutar weight preparatif
heparin.have been shown (o possess such promising gualities in
systers. There are important potential clinical applications of this wor
prevention and treatment of cardiovascular disease. ;

Part of the research work of the Hormones Division (page 36} i
to the detailed characterisation of peptide hormones, especially by asd
their biological action.: Preparations -of “certain pituitary - hotwo
example, consist of a comnplex mixture of chemically similar molecul
of which may be artefacts formed by degradation, but others repd

z@d prQ@s&biy funcrions! hete cgeneity, The selection of nuteriad
onal standard 1o represent 'the hormed rfnre poses the
X woleculols) should the siandard te com-

sor topic of a‘es:fa;ch in the Division is the mechanism of sction of
mones. o l,‘.“"’ )szergr;; ccl} ek with syathetis ‘fmgmemsr af k
phin hi \\}\m‘llmn aniquely, ACTH o, nduces steroidogen i1
; eHs !;m thlxqm sletovtable cAMIP accudation; ihisﬂcmikﬁ‘ be
s o two different types of hormone receptor and s the . first ol
m{ hai may. be @ general phenvmenan in the adienal fe»‘pds}swﬂ o
¢ The descisitisation of targer coli 1o their hormsane, which i
et f FIRTEY, appeary 10 be dup G
fhumetinnof anusleotids binding proteis (MER component in ﬂ;s
or systeny in cell membranes, Muckeated red el desensitised
2 NERGIR ST
AVETRSS restorerd by their fusion with noa.
| A dated NBP. This now mode! syster
fate how 3 Bormone reglates ils owa r GHET i sysit,m‘
0§ rs":ﬁi;arc:h a1 the D‘wisipn includes the development of better
‘ Fog wxamplfs, preparations of human growth-honnone ex-
1~ :huma}l “g}zmds contain cesidual amounts of unwanted othier
TGRS .x;ﬁ;pit‘. methods are being developed 1o detect mx;
a;mpiu:ﬁ hormones which maest be controlied 19 ensure that
- frested »vmh growth hormome do not devékm puberty
z,e} tvive and in vitre assay techinigues will mise he required
> ﬂmmgm srowth hormone made by recombinant-DNA
ich ;9:1! tobably soon be onetinieal tripl A new bicassay for
vdope’d, based on !h‘g_ mgaswrement of the cAMP
A eomparison of results from this new biogssay and the
Frasthod ﬁv&alcd the presence of an ‘ervor nei;tidc
1 udy o the methods of detecting s 5
rational sud i iNg PYrogens in
g;pdﬁg;;(znsx %)emg co-grdinarsd. A provaisis anw ni’i.hod
& ) pyn;g;m on plasma 2ise i mice, is undeér stody gs a
4 rg.g?lacexnﬁxxx for the present rabbit test. e
! " ;;’Sngi,}m' mainiaing a Mrong vesearch interest in the
433, Referene fwm made In the discussion on sian.
3 4 tor assay of the antlpen cor £ 5
o retha A3y . et of in-
Aexy ’m;;}’e f work which conld equatly well be included n
f euh .E’Z{r-m researci. in 1980, and extending into 1981,
i eraix;t[_‘smﬁaﬁgy‘i}ep&rtm@ﬁiefchefﬁurca‘u of Biolagic '
e i I{,gtcct gdms o‘f the cellular response to ‘inﬁu‘\éna:
mxgﬁezl i tm‘gi kxll:;r Iymphotyte activity, !‘biim\'c(;
sl pm;fx»c Sytotonie Tocell responses were also
ificance o these effects in navural and vaccine-inducerd
uether study. : . o
: 5 alse: beent ven much atiention in recent years,
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The supply of live vaccines has been ancertain owing to a variety of lacty
including the limitations of the neurovirulence test in controliing vaes
safety. Poliovascine is, very rarely, associated with poilomyelitis in yaecin
in consequence there has been renewed national and isterational interest
inactivated vaccines. Of much potential interest is the programme on tl
genetic characterisation of polioviruses (page 45). With the use of
oligonucieotide maps it has been shown unequivocally that fatal ¢
paralytic peliomyelitis have been caused by viruses closely related to Saby
vaceing strains. With support from an MRC grant, collaborative work with
J. Almond (Leicester University) atms at cloning the genome of polioviru

I strains. Of basic interest, this work could abso lead to applications iny
_construction of stable live vaccine strains, and in the production of puri
antigen for use in vaecin here is also the possible outcorne of in vi
techniques which could replace the costly in vivo neuroviralence fest.
autoradiographic zone-size enhancement technigue has been developed |
assaying ‘the antigenic potency of inactivated poliovaccing. The method
considerably more sensitive and precise as well as being less costly than
current in vive methods, which it could well supersede, provided correla
with human immunogenicity can be demonstrated.

The Division has long had an interest in the standardisation of interfer
but the growing international studies of their clinical use, especiali
treatment of cancers, has stimulated a research programme tc characterise,
different interferons by use of monoclonal antibodies {page 47).

The study of polysaccharides and other carbohydrates continues to
major interest of the Chemistry Section {(page 53). Much evidence has b
obtained to show that heparins and other glycosaminoglycans prevent &
coagulation not only by action upon clotting Factor Xa..

HPLC techniques, and their applications to the analysis of bivdog
substances, are a sccond long-standing interest of the Section. The method
successfully been applied to the separation of insulins and to analysis §
variety of peptides, including the assay of a cornbined preparation of oxy!
and ergometrine. In carbohydrate anatysis HPLC has been used for separaiy
of glucose oligosaccharides, The analysis of larger molecules,
piycoprotein hormones, aliergens and polysaccharides, is now being sjuid
means of size-exclusion chrematography under HPLC conditions. 3

The fmmunology Section has been much concerned with setting
technigques for the production of monoclonal antibodies from hybridoma;
fines {page 58). Monoclonal antibodies have been produced again
membrane markers of human white blood cells and have potential appl
in the standardisation and control of these antibodies, which are now fi
clinicat use, for example, in the treatment of leukaemia and graft rejsct
Promising results have also been obtained in the preparation of hybriddl
synthesising antibodies against rat pituitary and hypothatamus cell Ten
antigens. The application of hybridoma clones to the standardisuiion
allergen extracts is also being explored. In collaboration with the iy

16

afthe Agit Division, NRRC
ik This apparates is usod. for 1he
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the peptide antibiotics, the coil-planet centrifuge, the development ‘ef whi;
was referred to in the Director’s first report, has proved of much value {
Newland). Although the first objective of this work is to conirol variation
proportional composition; uitimately it may allow a quantitative nieasuremsy
of the different componenis which might repiace the need for biclogical a
~An the case of oxytetracyciine {A. H. Thomas} and gentamicin (. de Ros
HPLC procedures developed collaboratively in the Division may be acc
by the Britisk Pharmacopoeia Commission as replacements for bioassay.
Physico-chemical analysis s also being applied to the choice of mats
for standards, When a first international standard is-established for-a
antibiotic; the choice of material is usually limited to one source by reaso
patens rights. When a replacement standard is required, perhaps 15 or 20
later, there may be many international sources of production; some ma
licensed developments of the original manufacturing pro and others:
have been developed independently. The choice of a suifable replacement
be influenced by the behaviour oi available materials under biological 3
conditions, but a carefu} chemical examination may be more revealing.
sample of nystatia, of pharmacopocial quality and high potency, was sevi
considered as a replacement for the First International Standard for Nyst
However, the material was shown by an HPLC procedure under develup
in the Division to have a composition which was quite atypical and would
heen unsuitable as an internation . . e
Based on work in the Division and colinborative assays the folley
reference preparations were established in the period under review: fnow
AZ/B2 (JRP): Erythromycin (2nd 18); Candicidin (IRP); Streptomycin
1Sy Tobramycin (IRP); and Mystatin (British 8). Work s in_progres
_reference preparations for Amikacin, Bleomycin AS and Sisomici
Staffin the Division played a major part in formulating the 1
‘CGuality Assessment of Anti-tumour Antibiotics which have been pu
WHO: ; : L .

Research o .
Interest has been renewed in the polyene antitiotics, -which reporge
immunociogical “adiuvant and - hypocholesterolaemic _activities, " and
synergistic . with © certain anti-tumour _drugs. Work -has - therefore
‘undertaken atterapting  to..correlate - polyene ‘structures  with  big
properties, inciuding their effects on cell membranes, The results sugge:
their action may he due to potassinm ion release following membrane i
{A. H. Thomas).  Chromatographic techniques, espe 3
developed to improve the quality control of these antibiotic

- Work has:continued -on the critical evaluaiion of t

- general cell cytotoxicity, as demonstrated by the Lilling of bacteria,
more specific anti-turnour” property. of ability to damage DNA (J
“Gutteridge, D, Shute). The aim of this workis the development ©
methods for assaying anti-tumour activity of blcomycin and other anti
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3 gewrzﬁbels‘fs for their thempeatic use in a1 was
‘cn}afnage 0 the detg bleomyoin leads (@ i baiicv h;‘
Hes 3;’“"‘ loss was closely parallelsd in different simix); {;E‘
-hEee sygtems, and sugpesied g sintilasity of wetion oy iﬁ«
o anud o 2} whew one oF the active COMpoRENtE on th; »
i comple s?cs’ed by a simple remaval of ane mcshy% p‘mu‘p‘,
: ¥ ocenered, which highli protilen 2
3 asmx}r{c!xf e thecancer cell. These i;han;:ge hiz:}}iifé(;hégzz {:}:{v‘:fi ﬂ%
st Mvcobactorion smegmatls, but 1085 61 activite as ;:’ o
pifis, - Faealh studles of DNA damage mopitored 150 «cei;‘?s :
of makvmh;ﬂdg_ﬁydc vorfirmed that loss of mliﬁtv as sncaf
sub ~. was fhgn’:are ikl reﬁe_clian of & change in :,ml'&tam‘our
the drug complex. sz the anti-bacteria) assay in present use iy
.cg e precisio the shori-terin future by ass
s seleerion of bacterial strains with 2 sen by to émbmma 3
; 1‘«;): u‘ysra‘ll:f:l_ irovitro damage 1o ENA appears 10 be @ iiswk‘m;
¢ a more satisfactory assay method dence continues t?: 7}3 e
nthe 1 on (1ML Gatteridee with ] “‘F

5, the demaging

cet ool able to withstand. than normal celts

i e s also cn}%;ahomimg with other workers (I D, Blaks.

. tef B Armsteong, Oslo} on the role of Free radicals in
{{q{m&_!;x:(ﬂl( ase states of the retina and of joims, © S

v ol established procedived exist for the HPLC separation of both
214t g, but these are all of a guaiitative natwe, The
 dnd acrpiabon required 10 allow these procedisres 107b¢ used

waihj & precision equal fo - that ‘which eart be obtained
¥ iscon (?grablc, regnirag  very - carefnl 'mnzr"o% ?\.

| and is anmportant feld of stedy i the THgs A\n (A0H

de Ros ”'. lr‘v‘; possible that standard preparations '(;f ‘ihé
sponents af heteropeneous, potentially toxcantibiotic mnﬁicxé o

S Cgemanticin, neomyoin and i i
i ik yein, polymyxin, wifl be requin
58 of 1?;6\;ﬁxcﬁ;mx@e&gmemenw image wnalyser has f;ce.:)qcievigépeci
5 gs;;uz i é&\‘cap be emploved for measuring zonesoffnkabition
Heas 1?1 :,n-suy between areay of growth and inhibition, eg -
u;.g;: zsu oF wh;’&? using Psendomonas aeruginoss for
1 preersion of assays has been geaprally improvid
m suliure medium sed, ' ‘ai‘ly PO,
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‘Bacterial Products Division

The work of the Division has undergone a degree of te-orientation towirds
biochemical approach to the problems of bacierial vaceiaes, DrE. Griffn
an-established worker in ‘bacterial biochemistry, has joined the Division
-with Dr K. Redhead is extending to Bordesella pertussis his previvus st
the effects “of iron ~on. bacteral - pathogenicity. - The _physiclogical -
morphological states in whick bacterky act as pathogens iz vive often d
from those found in laboratory culture; an understanding of such 2
the whoaping-cough bacillus is Tikely to improve knowledge of the anti
important in profection. Thus a successful microbial pathogen must p
the ‘capacity to ledge and flourish in the human body, where the concentiay
of free iron, an essential element for bacterial growth, “is extremely
Certain pathogenic bacteria have been shown 1o possess the capabif
adapting rapidly to a low iron environment, with the formation of sur
molecules capable of chelating iron atoms and which may act as prota
antigens. it is largely because these antigens remain unidentified that imy
pertussis vaccines have not yet been developed. LTI
A comparable biochemical re-orientation “has -occurred with the e
licensed bacterial polysaccharide vaccines that ‘arg necessarily conro]
largely by analyses of the melecular characteristics of the polyscet
antigens of which they are comprised. The need for physico-chemical m
has resulted in close collaboration with the Chemistry Section.

Sonirol . Lo
in 197880, manufacturers’ protocels and sames were examined from gy
of 1364 ‘batches of licensed bacterial products, including vaccine i
anthrax, - cholera, diphtheria, pertussis, pneumococcal infections, 12
tuberculosis and typhus, as well as tuberculin preparations and huma
apimal antisera. - S PR : :
The grant of a product licence in 1979 for the sale of a polyvatent vaccl
the . immunoprophylaxis ~of = pneumococcal infections - necessitate
introduction of novel methods of quality contrel fora vaccine. Not on
the new vaceine contain more antigenic serotypes, 14 in all, than any
previously marketed for human use, but all were polysaccharides of
immunogenicity in laboratory animals and liable to spontaneous disst
to smal} and inefficacious molecules. Further, the only certain meth
potency assay. known for the vaccine involved the jruupisation and
sampling ‘of human subjects and the estimation of the vaccinees’ @i
- tesponses by a radioimmunoassay reputed o cost £15 000 for cach
- tested: : SN .
The [Hvision undertook the development of a double-diffusion tes!

24

the identification of cack of the 14 polvsa in the final vaccin
ek :z,;n{ was elaborated intw asemibqursiative provedure wmsfluxi{;ii?f
ate of i}ie quantity of each palysucchasdy pmx:én‘l, Siini;i{.a?zmu-; W
el invmunosorbend LISAY was developed 1o plwe‘!h:
ssay for the extimation of preumipcoceal s uman
| The method wats used for @ vaccing Poteney assay conducted in'a small
soltntesrs from olider NEBSC sttt Clear evidenes of the ;i:zec?iéeﬁi
QHORIC pOlgeey assay usin 54 was obtained fogether wi i
sipstian of the ¢ e teted baich of vaf;:‘ins. ‘3"51( :
; myc?:igatr: the antibody e PONSER 10
accing ol various . grol 3 ShT i
case or treatment Of thsease, may bf:t‘j:isxu ng{; g :;:Ire:es he,
: afection, R praakiny .

8 Chemistry Scc%ksn undertook a range of chemical and physical tests
¢ certain crucial tesis such as gel filiration, and examining- batr"he% ‘(s;
g;:;(‘fu;gg‘ type-specific. polysaccharides “by other procedures «;Zxc‘; as

rotation, chmmatography and - chemical = analvses  of \Rpeslcii:if:
chiarides. It is expected that a detailed profile can be assemﬁied for

e ofpoiysacchaﬁde in cach batch. The tests at present in use may
xiension Lo ensure batch to batch repreducibility of the vaccine zindy
ourse, sOme of these tests may be replaced by others which are mort;
kand‘ag‘cumie. As part of the collaborative programme longer-terra
are-inprogress 1o isolate sub-fractions of the poiysa;‘charides‘ 0
ne their biological properties, and to try to correlate- these ith

senfoal parameters. : " e
mmaaion'of bacterial vaccines coliected from pharmacies and points
a3 made in 19?8{9. The vaccines included tetanus and diphtherié~

and pertuss: vaccines and combined preparations of these antigens, |
was detucted in diphtheria toxoid and subsequently other balck;és; :
-cine were found to have an identical fault, which was remedied
Hvigion now provides a sterifity testing and micmbia}‘idemificatior;
o) ‘the“lnstit‘uie. mainly for the purpose of control tésting T

sion fed to the establishment during 197880 of 1 iti
W B § g 197880 of the British .
eparation for Tetanus Antitoxin for the Flocculation Test, the

Sekn fA A working reference preparation of human
. up for'.use “in the titration ¢
2 antibody. L ; - “of‘ Pmumowccal

imoif the “toxicity of pertussis vaccines (J, Hooker ‘with P.“
involved tests of several different activities: adenylate cyclage
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stimulation, inbibition of weight gainin mice, heat-tabile toxicity, endote
activity, histumine sensitisation and the induction. of lymphooyios
“hyperinsulinacimia, hypogiyeacmia and pyrexia. These properties were oy
to be irregularly variable between ditferent batches, and the yange was iy
in British and North American vaccines, The seven-day weight gain test
tiyperinsulinaemia were found to be the.most sensitive in dg \g cliffe
between vaccines and each production batch of pertussis-containing vag
for use in the United Kingdom is now tested for these properties, and o
§
deviations do not occur. in the course of this work it.w
hyperinsulinaemia response caused by perty iy vaccine was not du
_impuaired insulin clearance, and was characterised by -a subsequent refra
period of ‘one t¢ 1wo hours in which hyperinsulinacmia could  no|
reproduced, e o J ‘
Research on cholera vaccines explored the vibriocidal antibody
an alternative to the mouse protection test for the assay of va
(A, W. Ford with L. Alterman}. The vibriocidal response was foungd
reproducible with a dose response 1o the vaceine which was correlated wit
protection response. The vaccines for use in field trials in Bangladesh
examined in @ varety. of laboratory . tests that raight relate ot
inciuding the vibriocidal response. The vaccines included toxocids. of:
different strengths, whole vibrio vaccine and various combinations of
The velative value of the different laboratory tests. as indicators of
should emerge when the field triai results become available. Work an ¢
vaccines has been discontinued, both to make way for new work and in
the low priority Tecently accorded to the use of vaceine in the infery
control of the disease, . . R .
Studies of BOG vaccine (T. W, Osborn with 8; Clarke) have occupi
“attention and have established the morphological variability of the
strains in carrent use.. Whether this v sifity. fs phenotypic or e
selection of genotypes from a mixed culture is undet study. Alihoug!
of BCG in at-risk individuals may well continue, it is not unlikely that {
be removed from the national vapcination programme within a few
Work on BCG is therefore being wound down in order ta give &l £
more pressing questions, :
Tuherculin tines have required examination {T. W. Qsborn) in View.
variabiiity of the results that have been detected in their field use{Dr
St Mary’s Hospital, Paddington), traced in part to.a variability of ¢
the tines, It was shown that release of tuberculin in the skin required
tines be adequately coated and properly applied to the skin.
- Coltaborative field studies have been made on diphtheria anc
Cantitoxin responses {F. W Sheffield and M. Melville-Smith, J, T
These studies have, in general, provided valuable evidence that the veie
vaccination scheduies in use in the United Kingdom are continuingt
satisfactory immunity. 1t was shown that the booster dose of diphtiert

aidvised arschpal entrv" a8 pertai i
8 . sehi : S certainly. peeded i pe
ey aRTEOXUEWere (o be maintained (o sch S ehikten
fitis} antibody. fevels wave Tound o
iy vels aund gencrally e e Jess'§
1, el . ound gencrally 1o e o need b
et :’ 1:%;;} tﬁﬁh i)h‘c‘b\mwsé, did Il 10 ensur .c{‘;mims:’d\iKﬁn\iiﬁ;‘i‘)?
»;mm.u “i:,. . :m;c*mva!hh wimmuiising children who had "
e Sed it Bancey. This work swas faci! the §
anised in infancy Hiated by the introduct
ELISA echaique forthe Hoin and z!wclu;zii:i}(i?:{:
s copy {13

ed AF | Jevels of
chiidven. The leanis (ang

_ cstublished “har
CWTOR Environimeni of te
‘te form 4 high-aff iton” chelalor.
by its phono! bty A o chigh-affinity fron ohelator
}}’i!hi;z;i?r;x;x%}hf .tor‘wh;ch iy swiiched on by Jow iror congi mx,:;m;\,
SHRINE has naw begun fwith K. Redhead) 10 exansine the cf‘féczé
4 which colomise surfaces. < Vibric
on o ather pathogens whi sl H wh as, Vibed
qﬁe@;ﬂ{!ﬁ B. pertussis; at the same time the study of k‘afj‘)
an a:,.‘,immmﬁél model, & being conmnued, 11 is 2 reasp <lbl¢;
2 QNS wing in the respicatory tract differs from ba
\ the, ! eted orsur ¢
< acting as protective aniigens.
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| ‘Blood Products Division

"Having been established as 2 new Division in 1976, the past three years h
seen the consolidation and development of Blood Products as a s¢pa
department of the institute, and also an element of expansion into new figid
A growing scientific reputation is reflected not oniy in its publications but i
in the number of scientific visitors :who have come for short periods
attachment “for training or collaborative research. In 1980, the [

. welcomed -on long-term - sabbatical ' leave Dr  Anne-Marie: Fischer,
Professor Josso’s faboratory in Paris, Dr Klaus Hiller from Professor Ciract
faboratory in Munich, and Dir Neville Marsh from the Queen Elizaty
‘College, Londoxn. . S LU
< Inits review of the work of the Division in 1378, the Scientific ¥
_Advisory Committee (supported by Professor A. L. Bloom, DrJ. 1. Cash, §
Williara Maycock and Mr 3. G. Watt) concluded that there was an urgent i
to expand upon the excellent basis already established in order to under

“increased - activities in several areas. These included -further- work
standardisation, control and research on bicod-clotting factors, and copty
the products of the National Blood Transfusion Service’s plasma Fractiong

laboratories.” Uinforiunately the finance necessary to support such sxpansig

has not become available, and only by means of an element of reorganisy
of work within the Division has it been possible to accommodate some of
developments. “An -additional ‘laboratory has been commissioned for:
Division by means of reorganisation within the Institute, and is currenily
particularly by visiting workers. . : ) ) SR

A Blood Products Advisory Panel {membership, page 83} was esigh
to give advice-in resolving scientific problems of standardisation and &
At its first’ ameecting | in - December 1979, the  Panel  considered
standardisation of Factor VIiI and advised that this required well-calib
working standards, which are currently provided by NIBSC to manufag
‘and also to the baemophilia clinical laboratories of ‘the National Hg

“‘Service. The clinical use was considered likely to grow, and this demand
possibly be met by the Biood Transfusion Service with help from NIBSC
necessary collaborative -studies - for allocating potency.: The: Panel

" considered the evaluation of prekallikrein activator in samples of gl
protein fraction ‘and albumin. The standardisation of urokinase, whic

- complicated by the existence of two forms, high and low molecular w
which behave differently in assays, was also discussed. A two-day sl
meeting was also held, in Getober 1980, to examine means of improvi
standardisation of Factor VIII concentrate, and is further referred to
section on control. - B B R

28

on received protocels and samples of some 730 batches of blood .
in the period under review. About half of these were of Factor Vii]
25% concerned albumirg the remainder included samples of heparin,-
IX, streptokinase, urokinase dnd other products. A vatiety. of dcfectg
found including excessive amounts of prekallikrein activator in albumin
Controt requirements for wrokinase prepared from tissue cultures of
s were formudated with staff of the Viral Products Division.
pimportant recent development in control work has been the examination by
Drvisiot pf prpmcois and samples of blood products manufactured by the
s fractionation laboratories of the National Biood Transfusion Service.
ow possible {o compare the materia! (albumin, plasma protein fraction,
or VHI -and Facior [X) produced by these National Health Servicé
vicories at Blstree, Ouford and Edinburgh with  commercial blood
and a fruliful dislogue with the Blood Transfusion Service
fasturers has been established. These products of the Biood Transtusion
ave been fpund to be generally of excellent quality . ‘
je period under review has seen a continuing increase.in the number of
of Factor VIH controlled, Materlal i3 currenily cxamined from five
il firms and three Blood Transfusion Service faborate The
: of ‘commercial albumin and plasma’ protein fraction: received for
ng has also shown a steady increase over the three years, and numerous -
hes of albumin from the Blood Transfusion Service are also now.
atnined. There has been some increase in the number of batches of heparin
ve been submitted for-control purposes, while other drugs, such as
ikinase, urokinase and ancrod, have remained relatively stable in the

f batches received. .. N :
been a particutar problem in the period under review in réachihg
tient on potency estimates with the USA manufacturers of Factor Vii}
ate, This is of importance, not only o ensure that clinicians are’
i with mate;ial of -consistent potency, but alse because of the cost
eHces, as price is determined ‘per unit’. NIBSC estimates of potency
‘between 20 and 30% less than those of the American companies.
mately haif of the total National Health Service usage of Factor VIl
haemophiliac population is met by imported American products. It is
et precise. figures, but a conservative estimate would be thai -
st in excess of 30 million units of Factor VI are imported each vear
¢ USA alone, representing a drug bill approaching £3 million. The
has been that the American manufacturers have been using a Factor
f\dex_rci prep}ared by the Burean of Biologics, US. Food and Drugs
tration, which has been a plasma standard inappropriate for assayiﬁg 3
{¢ material, The use of this standard also introduced an additional
©y step in the standardisation procedure for the American manu-
& While reductions have been secured in claimed potency levels, in
;th the ;esults of NIBSC scientists, clearly this was inhéremly an
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S unsatisfactiory smxmm;x‘ in Octobier 19 80 @ mce&mg was held =t N y
attended | presentatives of the U5 drug e panies invohaed, together wi
representatives of the LS Bureau of Biplogie ot her Eupopean and UR ma
Facturess, and slisicians who use Factor Vil The problom was explored §
HOME dmth and x; bncamc Lk:m tha: tha main atumblmo b%ock as the
rnterp
standards 3 waﬂ gemmﬁ}r w"ml ﬁm if
igation were omitted, pud the
solely-against the inernational *xtandfszd @ sign
¥ “apsesd 4t theend of the meeting that the Burean of Bhiptogl
e their owst Facter VTS andard. 1t was alsa agrestt thay
the WH(G Ay adard shewld be ¢ available by NIBSC to-U
manutdnmers for caiibraling their house standards, and it is antict
weT probkm,m lhe futare. o

©Phe pmin nigrnati § Srandard estatdished in i”!é;}.l'ai m;ee VEAFS WS
first latgrr swence Proparation. for Antithrombin U ix 1979
cotablished were the first British standard for Blabd
ViiERelated Auntigen, Hamias, for fpuminoassay the T, Bth
ish ‘-}tandax ds for Biood Coagulatine. Factor VI Plasms, Human an
dard for Factor ViH Concentiaic, Human. The W
lmunanonal Standards thal are nomost demand are thase for Hn;}si’.
“Factor Vi concernteat and both of these witl need o be mptn e within
hext two vears, Discussions are alred dy ukmt, place with various e
scientists about how best to conduct the collaborative stusties, and ox e
of standard that wouid be the maost ap: propriate for these {wo amportant dru
There is a confinuing and extensive need for.the British Standard for Fac
Vi, which is snpplmd 4 working standard w0 the UK Blood Translusio)
Service Plasma Fractionation Laboratories and alse 1o those labovatori
the ” National Heplih  Service involved with thel  freatment
hasmophm«t patignts. The Standard & splaced 0 avernge ahout Dove ey
18 ponths. Brigsh ¥ orking Standerds for Fatter Y and Factor 1K¢
y have also been catiliched and these ars nsed by the prodost
“lavoratuories ut Eistree, Oxford and Edinburgh and by WIBSC, Byt
i i ing with the poteney estimaivs of 4
smmr Y and: Factor £ On'th
te rrm:noml >Lene Cthe decmon as w dade Gt pricople that i ’M?ulﬁr
amr Vi plasna standard aswell as the e
¥actm aborative study i i progress
; h{\*ma Amed i“o: 20 lmpmva,d pimmm standard, and the decision has b
laken to replace the ex;simg glveerolhased plasmis stmdard, whis
“inherently unstable, with a suitable freeze-dried phmvsm &ccdlabm mwasi
“of 3 pew plasmit standard isin progress. i
’l"here are mgmm problems in rbifmm ) to dgreemem on me Sldhd‘li’d. 3
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l\ and. mumro'nbu. Hl (,_} 1h\ bicchen
gen o fibrin angd theremoval of ﬁhrm b\'
interaction, with particul
. L and its analoeues
on blood-clotting Factor VI has demsonstrated that its bmdm" o
pholipid can protect the facter from inactivation {T. W. Barrow
CrRemball-Cook, C.A Hoaleton and "E. Jray). A propottion cof
pat have Factor VIH inhibitors in. their blood and their
difficult, sometimes requiring very large doses of exbensive F;ic:(\f .
The possible ;lppht tons -of the protective effect ofphosphciipiﬁ:ére N
¢ along these Jines could lead to substantial ‘

savings to the National I e, The researgh into the relationship »

en glxosphohpld and blood coagulation is continuing with the aid of an
t gr'mt A nmntu of: LoElaborau\«. wori/shops ant E‘L assav‘of‘

ne appaxem '\c«wevcr, tha[ htpaxm oS not ac[ sl d} on antx
and. that other mechanisms also “exist in the  plasma for
tivated clotting M‘ ors. The ability of heparin and: heparin

: bject of particularstudy,

fvsi has
) Phxl.o) 'md it l“as been shown that they have Cerm‘ 1] :;)ii?;:gé?;f
y.of antithrombin {11 in plasma and are of ) distingugshingv igh
v imolecniar weight urokinase, A new mdmsmmum)meu i assay was
bped (with M. Spitz) which obyiates the need 16 label either antigen or
mproved assays are being _qongh_i for the measurement of the high-

T

WITN6405006_0030



molecular weight fibrin fragment (cros‘ linked X-oligomers) which may sery
as a yardstick of the severity of intravascular coagulation and thrombosis,

defect and in variant fibrinogen
merisation s and thrombin binding sites of
has been carried out using fibrin monomer immobil
appears 1hat the activities of fibrinogen associated with its polymerisation and
thrombin-binding properties play an important part in the malfunction of
variant molecules, ) ; o : o
‘A detailed siudyis ju progress (2. PU Thamas, with R, E. Merton) of th
mechanisms - of  experimental - platelet-vessel - wall - jnteractions. - dn- ¢}
collaboration with the electron microscopy unit (O, Hockley, with C. Raigent
an ultra-structural study has been carried out-of the response of the venou
‘endothelium ‘to-various forms of stasis, rmechanical injury and high doc
_concentrations of the enzyme thrombin. In contradiction to published resut
using tissue culture, it has been shown that the normai endothelium is highly
resistant fo the effects of thrombin, either in the presence or gbsence of stas
This s animportant “finding in rejation -to .the pathogenesis of
thrombosis. I3.-P. Thomas had suggested previously that the prime cause ¢
venous thrombi developing in the presence of stasis is the local generation of
thrombin and not endothelial celi damage. The fact that thrombin s abie te
- produce stasis thrombi without damaging the vessel wail is entirely consisie
with the well-recognised finding at autopsy that the veins are usually normat
Upatients with deep vein thrombosis. AT o RSN Ll
CThe mechanism by which heparin and teparin analogues 'prevent
perimental venous 1bi has “also been - stadied (D0 P Thomas, T, 3
Barrowcliffe, ~with ‘B E. Merton), -Au ideat -antithrombotic. agent - shogld:
prevent clotting without promoting haemorrhage, and significant progress.
this end has been made in the past three years, Using specially prepared 1o
“molecular weight “heparin, it ‘has been found possibie to. prevent vend
thrombi with_Jevels that have essentially no cffect on overall clofting;
observation may have important clinical implications. :

cientific developments are now. taking place which are liable to affect the
Drk_“’f the Division profoundly. These inchude, for example, synihesis of

ormonally-aetive polypeptides. of small ‘to-moderate chain lengih for chinical
e;'ex;:lg)xtaIIOII of geneticgnginsering in micro-organisms to synthesise larger -
slypepiides: the discovery of new growth: factors and the éndo:phjns: the.
ation that several peptide hartones act within 1he nervous system as well
: intestinal ‘tract; and advances is the methods by which the
concentration of these and other hormone analytes can be assaye-d in:clinical
ccimens. Tfie Division’s work programrse, discussed hé]ow, aiready rcfk:c(s
amber-of these developments,” butresources wifl have (o be ‘ca’rcfuliy
aged 10 ensure “that - the: important - therapeutic products - of these
 adeguately be standardised and controlied, )

nan irxsuiin;prepared from amino-acid chains produced in Escherichia ;-éli
enctic mzn}lpula(ion tas presented the most important new problem., This
uct is the forerunner of other peptides and proteins made‘.by hccmbinz{ni-

" 5 -and the principles of their control hadt to he formulated.
as.an endocrmn’,ogicul probiem ondy in 'so far as this first medical
t.of genetic engineering happencd to be 4 hormone. it also has 10 be

linis often inj
of ‘the popu be approach 10 its coatrol was
by the scientific staff of NIRSC, heiped byadvice from a
crab etigist, DrP..J. Greenaway, {CAMR, Porton Down), and by a_
rkshop Beld at NIBSC in 1979 {page $1). ft was copcluded-that the new
oL measures. should be based firmly. upon the establishy pringi
tab products from Hve organisms {page d). The report
iy i triads ol the new hsman insulin appear highly prorr{iéing,
addition ter sy dnsutin wade by genetic engineering, semi v‘}m‘neli"
it sl manafactired by chiernical modification of puxe’ pozciné insuiix;'
ﬂlis» required control. Recently Jniroduced ‘analvtical methods. such as
:;ui' have beon of great uiility i evatuating the purity of these ‘e;nd other
t i”rgs‘mr the introduction of insulin identical with the hurman hormone,
hars been an almast complete changeover to masyuficiure of high ~puri[\:' :
lins of ﬁarww‘zna bovibe arigins. Prior to th cha‘x:zgeover,'an anaiyncéi
¢ af conventions! insulin Weparations had reveated a high proportion
€ on. S
nisiry Section, using techniques such as’
rofogusing and HPLC, has exposed the relative i :
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of ‘certain synthetic peptide products, such as tetracosactide, human. an
salmon calcitonins ‘and desmopressing in a oumber of insances work |
~collaboration. with -manufacturers® sciemisls has cff’ected ~impmvcmems i
'quam) ofthese products.
<o During 1978-60, some 850 E)atghcs of raaaufacturers’ hurmom pl()dLh.[
“intended for mednc'u use were examined in the l.)umon, including 582 batche
of insulin. Findings in the Division led to withdrawal from the. market or
“release incthe case of batches of jasuling gomcmrom‘;m and human growt
~hormone: Control of human growth hormone has required much attention
and.a research programme ‘aimed at m'prmmg ,m(‘ s,mp! fying its wnm
‘estlrg s ir proarcss (pa{ie 38). .

,Smndards . :
. Many of the: procedures for lhg preservation of bmlogn‘ai rcurcnce materiy)
“and their characterisation by international, or nasioral, collaborative stu

were first developed in the former MRC Division of Biological Standards, an

improved over some 20 years, more recently by the work of various WIBS
departments incled the 8 ics Section and the Standards Pro

Section. The principies based ‘o0 this long experience formed a major part o

guidelines. for the 'preparation. and establishment ol reference mate
* published by WHO in 1978 for international use. - .

“The need for reference standards 1o endocrinoiogy is.evi

work.on endogenous -hormones and in. clinical

Jaboratories to velate their results in equivalent units: ana

in'the assay of hormones in clinical laboratories T

growing ‘rapidly, as -m m\porlame of et mdar:

appreciated, often as

laboratories. - Moreove r,

‘those hormones that are ,e!crogeneous, scaree, unsrgb!e or d fi('uit or.co
to standardise. Although NIBSC resources are, in the main, appropriate tc

raainty in-the control of ‘therapeutic products and in research,

“possible 1o give some help in this growing ficld. Thus, working standard

been  prepared for the assay, of human thyrotropin and prolactin,

collaborative work ‘with the Supra-Regional Assay Service has supported.
f sl rcgien_a! assay l::borawries which,a the

workmg standm ds.
“Based to.a cousiderable extent upon wml' in ﬂu Dmsion the fuxlow

'HQ reference materia ‘were - establistied during the period July 197
Decernber 1980: Ist TRP of Placental Lactogen, for. Immunoas
Qmiocm‘ for Biocassay; st {3 for »’\rgm ne \'2\50[‘7RS i

. for Bioassay; st 1KP of

sy le P N
ay: Ist IRPof Chorionic (mnadmn,phm for hrmm;oa A !sz IRPm‘\

i et Hgman Sor Immuneigsayy ls IRF of LM, Bain | Huitar

41&( IS for Desmppressing: 2o ARE of
ef-Gonadereling fer Bioassa

1‘1@r wo‘k o1 hormnne s .:nddrdb i I!\e pen(n:l umier review mc}udﬂ thc -

o .
Samplcs of m zhiy
5 &re U
llm ha\e hit hen o servad s :
s t as-national
mdnd ;vh;;: e not suitable for stindusdising the
standard of human insulin is alio now £ .
auired and
;xg:. 1eg{tn 1o set up appropriate Britich and uxtm nnimn i pze> l{ 5
anghamind AL Bristow), gl
At VEYeRE prograrmme of work o 4 pmsp zsw mm:’wrcl for
o e H*:E m\oiflrophuﬂmr Qassay, prepared b
pitded it y f
een (R ab( ration et veen that firie and NIBSC
rr:mfmpffzg "Smm {Pcu i no mxdsiv i ’n}abl sOUres. N L;g&a!y xrxfm
i !;1?; !!Vh:;rrﬁ? ;atmv csfd ai IRP, 1he possibility has been
ront & skdesfraction of the provods
qh lmrmonc fram | Iummu piliitary glayds (i* p ﬂw;i :;:““;i:‘?

ein: LFH;‘{I;);?E ’Sll:r:flasd for (ornmtmpbm w}mh Wk prc;mmd iw the
¢ porcine origin, was shown by exirapa
o 3 ;ihegx!fd‘}x’nont i5. 10 have a halfhle of 2800 years é;?rg?r:
¢ of the high stabitity which is som ! ¢
: Ctirmes rmwbw whe eptides ay
i ate conditions. g p e
Assaysof parathyroid horm
/ 1A one are vaug ab) f
&f‘fe r::xfmi dmgmas ufcimm! h¥poparathyroidism, for which a n(urr;bI
mmersial assay kit are marketed. The provisi d i
ity difficuls because of the extreme !
! me searcity of supply of the human
Ti’h Kih L:i obisinable only from care 'ldLn(\mas emoved-ai onci :xr!:‘mn
; $ :gdd:;: v;"is §et up ¢ years  ago. with  lntérnational
g z\, has Efeen widely used. fn 1980 02 mig of purifisd
mmm,"d E} eof O Arnandy and as beer distributed into 2000
S 4 *dlmd An extensive collaborasive stady, in which this
8 !p.;ri by bioassays and radioinmung Cwith the research
e o caL dueds and with sers from selecicd suiients, showed that it
Ve as an mwrnaum‘»ai wfe*enuf zmpamiwn M ?Qmelh

i gﬁzr;;c; ézrfng)tmphm lnwrnafmnni Reference Prepam!mm o
ks 'gmt; ;atmriephmf i}, and of the e and B sulnidits, were
M me',} A iy WHO follow toekEsive international
th. Sl (8 af.g;(lmmlg DR, Bangham and J2. {iaines ~Las). Ia
IR Sowas mmpareai, Iy & wide range of invivo and
ese;)mr a\mys and varipug mnmmoa says, with codeid
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samples-of serum and, urine of Jearly and late pregnancy, and with . the
internaiionat Standard for hCG for Bioassay. This latter standard is used for
bioassay of preparations . of KBCG for clinical administration; the new IRP g
used to calibrate kits to detect. pregnancy and. for monitoring patients foy
choriocarcinoma. P S : By
The international Standard (established in- 1964} is an impure matey|
which also contains o and f subunits of hCG, whereas the new 1RP consists o

much more highly purified material. The unit assigned to.the latter was based |

on results of in vivo bioassays, since the hormone hCG* consists of thos
“gtycoproteins which have high bielogical potency i olagsical in vive bivassays
itherto,  the. sensitivity of preguancy tost kits has been calibrated
comparison with the International Standard; the replaterient of the latter wi
the new IR has led to the need to recalibrate certain assay kits with the IRE:
“hCG and/ors the IRP of hCG subunits N R S
~“Work is also in progress on reference preparat tons for: argigine vasopressin
- corticotrophin, folticte stimulating hormone, ruman growth hormene, huma
“urinary  kininogenase, insulin C-peptide, -luteinising _hormone, porcin
-pancreatic kininogenase, prolactin and seereiin. o e

“Research L . i .
Research inthe Division has three main themes: =0 o
(V). Theidentification and characterisation of peptide hormones
jt is now. recognised that several of the pituitary hormone extracts comai
“number of molecules which are chemically closely similar o each other. Som
- of these forms are kKnown fo be artefacts produced by the extraction or s1o7a)
of the material, bui several hormones in simple. extracts from fresh tiss
appear 1o be naturally heterogeneous. 11 the case of peptide hormones such
hGH, prolactin, parathyraid ‘hormone and - pasirias, the formy may
- different pieces ‘of the same original mofecule. nsulin, for example, 1
portion of the precursor molecule proinsulin. Bt the glycoprotein hotrr
TSH, FS8H, LH and chorionic gonadotrophin show. intrinsic heterogens
and the chemical nature and the purpose of the heterogeneity is not yet:ful
understood, This poses the fundamental question: what: molecules, in'w
< ralative - proportions, - comprise ‘the hoomone'? - This " question reust.
considered each time a hormone preparation is selected to serve as a ref ref

©material, in the case of ihe gonadotrophing -FSH and ‘LH, several high
“ purified. preparations. made by {eading laboratories have: been assayed b,

< variety of # vive and in vitre bioassays, receptor binding assays and imnui
assay. The potencies of these extracts have been shown to differ by as mucl
“five-fold in different assay procedures. Following their separation by
focusing, individual components of ‘FSH! and of *LH" have been fur!

toassays and radiolmmunoassd
< {P; L Storring, Y. Mistry, with Pr E, Diczfalusy and Dr AL Zaidi, Stockholn

Results show that *FSH" and *LH 1 all preparations, and in the exiract
fresh pituitaries, are heterageneous, 1t has yet 0 be studicd whether ea

36

“assayed-using very sensitive in vitro cell

g 3 and whether
e @ means of subtle modulation of hormone -
Att;mptsvara being reade to isolate a factor causing the release of cortico-
rophin {ACTH) from cells in the pituitary, analogous to the releasing factors

for T8H o the.gor{admrqphins. Although promptvelease of corticotre) }3i';
23 een observed, it has been difficod o fsolaie any one active ae:}liﬁé? B'y‘

g very gs\z»n‘tle,;mmd methods, an extract of frozen parcing hy}mt‘halﬁémi‘a

as been obm.med ‘which shows very marked aciivity in the detegtion §§st 3;1
woed assiy ol oorticasterone reledsed from adrenal colls treated with medis me
rom piluitary cells exposed to the extract). Claims have Eeen made that vaSO: :
x‘xs a prirte refeaser of corticotrophin, but the vaéopressm in theextract
fucied accoutited “for less ‘than 1% of the releaging activilky‘of the ;vhole

xtract. Work s in progress, using HPLC, to separate the active components

y.the extract _and in blood (1. Montague, D. Schuisterand A. F. Bristow),
Mec-han_ ms.of action of peptide hormones on m@p!. cells ) fo
otrophin {adretial corticotrophic hormore, ACTH), a Hinear peptide of
3 amino acids, tauses accummulation of cAMP in adrenat cortival cells when it
iduces them to produce corticosterone. ‘Using synthetic fragmemsgf ACTH
rom Dr Schwyzcr, Zurich) and ‘dissociated adrenal 'cells; it was shb\;/n that
CTHs» mdl\xces steroidogenesis with to observable cAME accemulation.
{oxreoven ‘ACTHe.2e more effectively inhibited ¢cAMP accumulation e!;(’ileci -
Y both ACTHy. and ACTHs.2 than steroidogenesis. This supgests twé ﬁew'
oncepts kof hormone target-cell mechanisms; (1) that CAMP is not n&cés&lri.ly
1 essential compenent of this target ¢l response to its agonist hormone; and
}.that on adrenal cortex cells there are two types of hormone recepéo’r “f')r
(;TH,;one cAMP-dependent and the other acting by‘ anotherunknm;b
wch:gn:srn(Q Schulster, M, Satmon and S, Fatih). - S
“Recent studies suggest that rapid phosphorylation of targct cell memﬁraneq
ay be 4 component of the response to peptide hormones aciing via cAMEP -
1m|_11auon. tlsing bovine adrenal cortical cell membranes it was shown that
hlp 10 secqnds ACTH induced the phosphorylation of several membrane -
ieins, and. only a smalf amount of cAMP was produced ‘when extensive
fosphorytation oceursed, Thus ither cAMP is highly mmparmiémx!?seé -
hitt the region ,of the membraae where adenglate is‘camig s with profein
3565, 0 }\ CTH-mediated membiane protein phosphorylation can 6ccux't5 »
anising independent of cAMP (A, Bristow and M. Sabmon). S !
ious work has sho\sfw that hormone-deperdent cAMP sccumulation i
2 'n?vcd- bygcycpims whwh» are mobile within: the rmcmhranc tipid ‘matrix.
tin c_ei! Susion such receptors can migrate and become conpled with the
i gm‘aydagt:a_f a f@m;gﬂ cell type. This work hes been solely concernied
e c.ou,kplmg of receptors o adenviate cyclase, A peptide hormone
; egidm its xmrgeli ¢all’ recepior nciivates the N coupling protein for
i o repulatory m?wm} and cAMP. Human mature réd cells have N
ein. bgt have lost their cAMP system and have no f-adrenergic receptors
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TurLev red cells have adrenergic rucamcrs N protein and CAMP. T th
EXPO to too: much isoproterenct :they . become dﬂaemmsed and fail
respond. Experimenis have shown that if such cells are fused with human re
cells {usin viras) their S-adrenergic  responsiveness s - prompily:
restored, This:suggests that the deficiency of N pr()tew has been remedied b
-+ the supply from the red cell, and that N ‘protein is an important regulator o
* the response of’z tarLet celi to its peptide bormone (M, Salmon, C. Wilson, )
Schulster e s S ST
(3)  Assay .ne.’hw’a/og} . ST . . S ;
" Humarn growth ormone -Growth hormeone’ is probably a mixture of simila
“peptides - which stimulate_increase in growth ‘of long bones and muscle
dlthou;,h the p«mcular biological effects of each peptide are no: known, Th
potency of ¢ al premranom is assayed in st which depends on increas
in'body weight. This assay is imprecise and costly and anin vitro alternative
~being sought, First a study was made gsing cytochemical procedures i vitre
responses, of which showed a quantitative relationship to a previous injectig)
in-yive of hRGH (G, Limbrey and D..R. Bangham, with Dr . Chayen and b
L B'tcmky fuennedy Institute). The ‘increas ‘activity of «the enzyme §
glmosc phosphate dehvdrogenase {6 GPD) in epiphyseal cartilages, liver
skin were, selecxed !or studv The e.[ecb of n(»ll on the: ckm and lncr wcrc

Ied by somalomedm pLj)l&dt_S produc&d in |e§p0nse o the hGIl
Another. control prablem with _preparations cof AGH is the need €
suitable test/to show hat they contain an-acceptably low level of contamin

on with other pituitary hormones, such as goaadotrophins, which a
Usexual maturity, thyrotrophin, which could induce hyperthraidism, and.va
n, which could cause water retention. ‘Bioassays for these hormon
“faborious, costiy and insensitive, and would not'detect denatured fornis w
~could theoretically lead to auio-imunune disease -when they were. injecte
repeatedly for menths on end. Althpugh radioimmunoassay procedures
sensitive enough for this purpose, they are so difficult to standardise is
rake thern unsuitable for formal control tests. With the aid of 8 research.g
from DHSS, siraple immunoprecipitation procedures have been dcvekrped*fo
countrob tests {G. Lirmbrey and D, R. Bangham).
onin and perathyroid kormone A new invivo bioassay for Laxulon
2 on the increase in cAMP as the response si
much more rapid.and less costly than the conver
y of calcitonin, based on calcium ievels in rats (3, M. Zanelii,
. By comparing results of bmassav involving th
: ent responses, an error: peptide whis
nol (lk othcr was. de tectcd ina per sration of‘ synlhenc salmon calcitonin,

38; :

Medures it is possnbie to xdum(y 4nJ analyse the nalure and nmmg 0!‘
of celfs and tissues exposed to hormones or other substances. It has

wwi thae parailyroid Bormone (PTHY activates different Sryres i
distingt parts of .ihf kxdncy conveluted. tobales, - Using che £8P0

panse, intact (1-84) PTH cavses twn sequential phases of enzyme potivity,

agment =34 I{ witioh elicits only the sarly phase,
1 is inactive in }m’cs, elicits only the fater stag

wxsh varions pmtm 2 of the hormone suggia thay Gells -+

s for the mrbu crininal end of

& numnmc h hma rep,anieé us bm}ﬂ aly- inert-wperhaps 2 foodback

chanian concerned. with contral of hormone «:f{“u:t and c,ermxnly :
ponadent of the cAMP-mediated bivlogical response <
The 6GPD response has been used - to develop an cxlrcmelv sens‘tlve‘
forictact PTH in piayna With this method it ha been shown thatin
SIS chyperparaibaroidisn: with high levels of immuno-reactive
ide, the level of biologically setive PTE s 10 Fact n-)rmal(C Atber, U M. E
i, with Dr 4. Chayen and Dr L. Ritensky
2 m.n of pyrogens:- Contamination of b:olom al promus with hauer al
oloxins (pyrogens) gives rise to practical problems, of protecting the safety
the p‘zlu-nt of “the cost of the steps necessary ‘to, -minimise the nsk of
ion, ‘of testing for pyrogens, and of the loss of expc i
‘hey ﬁui the statutory pyrogen les‘ : s

: he presem official test for pyrogms involves rneasmemem 01 the-
Iy temperature in Qfoupq of vabbits after the fost specimen has been it njsctied
encitsly. Rabbits have 16 be housed in special sond tions, they are costly,
sient is difficude wo standardise, Preliminary experiments sugpested that
¢ depression of plasmig zine concontration was another character
mic rcagtlon capablc of dcvclaymem ‘nto a rehahk test m

alier, ng’n‘xs tiu ;:;rta acivanta ok b«:ms’ senmzve slho to pymgena from »

- > bacteria, Evatuation on this promisiag tesr (5. Boobls and B B,
1) i being rmude with the variows coded endotoxing included inalarge ‘

study comparing the LAL tost and the statutory tast 1 rabbits,

association with WHO (R.E. Hartley, ¥ R Bangham and M, ¥V,
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Thiy Dividion, which forms the largest of the NIBSC det
modest expansion in 1978, with the recouiimens of ag
techmician o underiake wmk o rah s anyd epail
steadily westwards aéro fope since World War 1
' nrobahiy reach e Channel coast off mmc 1 )
ed by this advancd, )
ugh this work hd& bc‘tﬂ hampnred bv the absence of
A mbnmh TR
: vlased, andwith the PHLS mhc aropicy m Colinds
Qmi Partan {)ovm ha< w dled mades Inthe case of hepatin
- the dnrrody i B virus was foreseen, :md the
‘ucquzamml of tre ne vl dcm!npmcm af ltdmlq
- eontroland standardis opnised ws tasks of hi i :
With the approval of the Board, ihe [ it was aecatded the si!e n H?ﬁ
of World Health Organization Collaberating Labortory for Viral Beo s
The ttle can be regarded »s formal recognition. ol the inih('n;e of the
Divigion’s scientific staff on international \mndmdmnnn and con
Ammxg the dumeroes siemific umb L?h with whxch h\. i x
) 2 : £ < Aheonire
involved in the perivd under eview, the b‘*icheml pallml u\m
mainly of tvpe HI; were fou;ld dx(;\”@‘){ m{h\. excessively e
- "
i nsmumce noy release i iz again m‘
it linihe. a-supply of svaccine of acnemamc neurovitulence. A res
programime was undertaken which demonstraied that type 1 vaceine
hed wndergone an increase in aeuravirulence dusing passage i e culti
Chiviand other fmdmp,s stiranlated i senrch for a safer seed vsrus‘fromwi
m prepare ‘balches of vaeeine, and alio to-a detaiied stady of 1he nuer
test This work, further desoribed -on page 44, Has led toa
Amprovement i iy essentisl e, w1rhthe\zddejadvama&c lhd(!‘!

LReW mcmod mqmres ihc s m" Iuver amrmls

- s0metimes a num"\cror‘ne
e ob W{‘fd ina »mg.ie winter. Almajor improvement ha
Been doveloped in the Ixvision, whereby the protective antigen ¢an
quantified o4 pef diffusion fest hy mmmnmn wnh a dx«rduense
ference preparstion. S .
* Contre} ‘

Theidns muie is greatly helped in tormuhimg comroi tesis and requirernen
in lha complex field ()F viral products by its Vsra: Pm L

40

@ 90}, which was Js)med in: 1974 hy Professar M. G University of
r HL Stert (St Georgy Hospital) 4nd Professor N P, £
yoof Cambridee) Resrctmbiy the death of e k. S
n:sl mc‘mmx securred- i 180, Dy Harris wag )
R Establishiment, Parton Do, The p met
‘i Uder Teview ajd eonsidered the n{s{wnweh
&.m,e test, control fex]mremmh for mtz' fe 1S and lhe mepara{m
itis B surface antigen standue :
)wmg, to the ;aownim} haaands of \'n s vaceines alt b«:clms n;»m "amn ml i
ited Kingdom, and thoss imporied, are. examised B the Di ion; bath
-king the manufacturers protogals andesting finai pr ums,buikhsm .
© samples, a5 wutiav the eell subsirates in wh;cmm‘ VaeRing viruses are
Forcertiin veceings an added meys of P
i strains of humian diploid el lis for culiuting the sl
ThescL ts were developed and characterised § i e division {and
MRC predecessant: the work un the MRC-cells was completed.in 1979, By
sailable teat methods thise cells are Free fromy extrancons virases and other
semahities and can Be nwvui:;d 1o manyix as ar.z.cpiami
rites Yor cul!urr. of vaoding virus, In the period yader review, 3 oial of
s samples of MRE-S cells and 11 of MRC 7. colly have been issied. in migay
ses for the purposes of vac neproguciion. At the same time, 234 culturacof
andiplold cells werereceived from mannfactiy far vontrol Wty
rthe routing manufacture of poliomy
ay vioeines, and for fhy preparaion.of experimentat herpes v
The standa Hsation of killed inflnenza vaccines has been Putonia sounder
uotmg by the intreduction of reference preparations’ of influenza. virus
spegific: for mdwsdual sermy;zcs {page 42}, Contm{ of these

Hgen content i NHEPOZrAmITeS of

197879 a toral u? &3 oty of ;mcnmwd s
ns wem examineﬂ a NIR i
inth
il*{;‘i o he mm ent i ane e pect ar meil : 8
ving 197679, several preparatinng of poliovirus vace ine were found tobe
e\t:cwmalem and were not approved for' releas :
tured in the United Kingdom were released for dzznc"a!
Ammug the balance buween the potential benetits and risks of
rievon produets is influenced by the fact that the TRt mEnt of Cancerd is the
' subliect of these frials, their ssandardisation and contral has’ reguired
Lare; notdeast Bevay they are prodused Trom so es such as ymphio-
1oid celly, ‘which are wnusual even in’ e biological fiefd, 1 oduces:
i i o human Lancers, derived from. tym-
- have boenaf uriformly high pu iy and potency. The
of interferon dosage depends upon the gse of a sdiable standacd
this respect; standards citablishe hy s.»ifh&l’ mll’tbamuv
i NIB‘EC have pmwd ;nvaiuablc

WITN6405006_0035



“The routine testing of inactivated cell culture rabies vaccines has continued
By the mouse protection test several batches of vaccine have been found low iy
potency. This test has been found to gwc variable Tesults with wide confidence
Hmits, and ‘progress ‘has been made in establwhxng a more securs test for
controlting the effectiveness of this important vaccine {page 47). :

Monitoring of measles, rubella and mumps vaccines, especially for potencv
-and stability, has continued. A manufacturer’s batch of live vaccine represen
the progeny, in very. great noumbers, of an approved seed virus known to-be
“capable of yielding a safe and effective vaccine. Sorae, or all, of this progeny.
‘conld possibly “have reverted to viralence. Safety ‘testing of live vaccines
~depends in large measure on demonstrating ‘that the vaccine virus has n
- reverted and is identical in its properties with the seed virus. By this criterio
and other tests, these vaccines have generally been of acceptable quality, bu
~Joss of potency was detected in two batches of rubella vaccine, which were
- consequently withdrawn from use by the manufacturer. The potency lossw
attributed to contamination of the ampoule stoppers by butylated hydrox
toluene; routine testing "of the stoppers for this substance has now been
adopted by the manufacturer. B

Standards . ; . o RIS T SN
A ‘major improvement in standardisation of influenza vaccinegs has be

developed in the Division. Formerly, the main protective haemagglutinig
antigen of these vaccines was assayed in hacmagglutination units by com-
parison with the international standard. This method is imprecise and rests on
a biological activity, agglutination of red blood cells, which does not closely
relate to immunogenic activity.-The new method, based on immunoassay of

. hacmagglutinin antigen by single radial diffusion, gives

is-applicable to inactivated vaccines of all types; it has been adopted by WHO
for_international use, The technique requires the preparation of 'a purifi
reference antigen whenever a significant change oceurs.in a prevalent v

0 straing with the aid of 2 Specmc WHO grant suitable raference antigens are

: provxded by MNIBSC -for the mternatlonal contro! of 'inactivated -influenza
‘vaccines, ;
The Dmsxon “has collaborated with the PHLS in several studies on the
_immunogenicity and acceptability .of ‘new influenza vaccines and ‘the
- formation obtained has been of value in helping formulate the DHSS annual
recommendations Tor immunisation against influenza. Influenza vaccines
- greatly improved -purity have -been manufactured in recent. years. Thesg
‘surface antigen’ vaccines contain only the haemagglutinin and neuraminid
antigens of the virus, and have been found to have good immunotogicdl
propemea and gencrallv to be of fower reactmty than purified w}mic-x i
vaccines, :
Mew reference vaccines for pohomyehm vitus types 11 and i have be
Jdentified, and ‘work is ‘continuing to establish a suitable type T referen
; Tbese rcfereuce viruses prcmde the vardstuks 0f sdfety against whlch 1

A R

eurovirulence of batches: ef pcﬁm\mwmc § dwmxgﬂsu :
“roference prepamtwns areggreed m!emahonaliy, and 1o this ¢ad the {)
s been nvolved in coimbmame ‘shudie vith the conerad L:hmmo
her ecottntries and with WH
i ; l“mtms [l auriﬁx sntigen iiax be,en. { enarcts :
studtied i sm interoational collaborative study organised from N!BSC
af *v‘iwsur} group {page 91 The material user, heaten
immm varsier, was provided by 1309, §. Dane. The results of |

studware at present beipg analysed, but the preparation shoukt beofvatue
ﬁ:; control of the new hepatitis B vaceines and in the the standardisation of

NS YN Wm‘«d‘ with R W
wmm and T. C‘m mran )Th: pratesiive effm Finflueenza vaceines sannnt
fably b forecast and mgy well be influenced hy the speciliciiy: of
emizplotinin. antigens mesml Work on the antigenic charaeteri &ion

nftuenzn virnses has therefore continued, us 18 conventional seralogy and.
ore renunitly, ot celonnl mehodics (mm M ‘Spitzy . The informaton
i kb
£ s el ruses has alsocontributed (o the
suploprient of a stamptitied and scientifi feal Hy refevant nnmmdutur systen:
dopied by WHO For international use. o

Improvements have beon sought in muhml fnr Tt ,ning‘ami‘hodv, .

ponses 1o nfluenza infsction, and the rebationship of these responses 1
etertion hias continued ueder study. A inathod based -hwnm{v\:xsm
©has breen: found generally more senskiive and veli 1e than mnvmnmw‘
:mdygiutm:gtmﬁ nhibition tests, and has besn used to
e cattibodics elicited in voluniesrs by vacting ERmmpls arein progressto
e more clesrly the paravieters. of the antibody respanse Lo vascieation
ch best correlate with immime status, H was found that vaceines evaked
dammamiv BR-haemaggiuting anttbodu,s witlel were reactive
sub?vpe. together with Strain-specific gntibodiey divected against prew‘ ¥
consterecd influgnza viruses of the same whnr’ Thes fmdmga pzsmaic; 3
uclm he Bmited protective. efficacy sometinies assoc .te& i ﬂuen,za
furing periods of amtigeniv deift, :
llar inpmanity o 1980 seientists in the Division, fed by Dy FUA Ennis, a
visitar from the US Burean > Biologics, in collaborstion with thy MR'(“ -
wpmen Cold Rescarch Unit, Salisbury) and the Unjversity of Sheffield,
ew;?m:,d i volunteers the fymphoryte responses 1o live and inaciivated
ines (F, A Bonis, G, C, Schild, with Yi-Hua i, D. Riley), Natusal ki
?ﬂwhncvte actmly was significaatly invrensed shortly after infection, and was
ed with the appearance of interferosn, wim:h may have mduwed the
celt activity, Vacciueg aisa eva *ed @ virgs specxfa‘ HL.
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Lviot&xu T eli fesponse; mse iymph(mytes mmc'u abe impor ant inanindds:
for recovery from nflu § ujar imrmm
may e a desirable g
- persistence of this ymphmyuu P .me Fniiawmg %3

o against chatlenge.
“Genevie stdies (1. Oxtord, G ,Schzid wuh‘l‘ (‘ veoran, R, N Nc“mam
and 0. Major) New influgnze o

- agslutinin and: neursminidase surface anngem {urmm antigenic shi

’ '!osslhly by genetic recombinath bctwem lhe mﬁueawza A wrmm whxch exd
“in nature in human or animat | :
-haemaggiviinis and nenraminidase antigens are ummmii iahz)r,. and thess

niigens demonstyate part dchanges {antigenic deilt) \mu igh !‘reqncmc

nsiderably less iy kaown about the effecty of genetic variation inthe s

resnaining virsl genes which sode for internal components and o
proteing. Determination of the gene sets responsible for vuhifmce is dirs
selevant to the development and control of live atte Fvaea

* chavacterisiiinon of @ series of recombinant viruses of known vxmimw

4t was established that virglence ‘may involve soveral of the viral gel
incinding That coding Yor haemapghutinin. This work has relevanee 10‘
of five inflnenzn vaccines which require 1o be d xmmuaagemc and noy

andalso mcapah’wof reverting 1o virplence,

Extensive genetie, biological and biockemics diiferem;u have been deted
ameng influenza A and 8 viruses prevalent within a single epidemic perio
‘Even in ontbreaks in a single town or sehool both influenza A-and B vins
five been detected with marked sfractural differences. in thelr proteins ap
i{Ms. Acproportion of HINT and H3N ox oxamtined hid g lemperatine

fivi {45} phenstype. Siace 18 propertics: hast been  assockded Wit
" ahtenuation and-have been used 10 select strabiy For use a8 h\'c vaceines, it W
be of interest 16 determine which genes are respuy ible for the f& phenot
‘and 1o investigate the conparative virulenceof the
~been extended 10 include analysis of individual genes by Toligonuclentide
mapping and RMA i;ybradmuan technigues whzch would be expecied to detect
single mutations, A mamber of viruses isolated over the previous 40 years have
ticen included i the study, which may enable an cvolitionary pdmwav ol
{szdavmual g;mes 0 be sl ah!mhed -

muowm, SR
Nmrawmhmemm P keeve,l . Tarrn.., v, %mmm with 8. Mm Jort,
“ORidiey.) In part a vesult of coltaborative stutdies over the prst three yeoars

between NIBRC, US Bursaw of Biologics and the: Bureau of Biolog
Canada, sp improved test bas been established. Previons methods we
_imprecise and could not readity distinguish vaccinies near the borderline 1ol
neyrovinilence awcmamiuy. Inothe revised method, the spre.ad of ¥
spee ek mns i me centmt nervous gystom {rom vaccine virgs

with that of a reference virus in the same test; previcus ruthods dld ‘not
routinely include a reference virus in each test, Thc studies showed that the.
lesiorsenres were relatively independent of the-dose of virus given, ‘and.
estimates of neurovirulen uid -be: obtained “using only one.or two it
doses of virus, enabling a reduction in the numbers of monkeys used compared
o previous procedures, There was good agreement between the ‘relative
sivities of reference. and “test vaccines in tests performed in the three
ﬁoliaburatmt, iaborateries. Recommendations for the use of the tequue the
i -data and suitable refercnce virus ave been made 1o, -
WHO, and it is anticipated that the revised test system wiil be adopied for’
nternationatuse, © o B . s T s

enelic characterisation (P, . Minor with 5. F. Jeffries.) The use of Ti-
igunqcl_eotide mapping has made it-possible to identify poliovirus strains
ambiguously. Uneguivocal evidence was provided for the fiest tirme EHat
ruses isolated from the central mervous system of fatal cases of poisomw.l tis
sociated with recent vaccination were closely related to Sabin vaccine sirains,
collaborative study. (supported: by an MRC research prant) has started
th Dr J. Almond, Leicester Linjversity, with a view to cloning the genome of :
ected type TH poliovirus strains. This work should lead toan understanding :
the nature of the attenuation of the vaccine virus and, in consequence, ‘the
jacement of the costly in vive neurovirulence test by ia vitro methods. It
to-the production of poliovirys proteins as a new forem of -
ated vaccine, or to the gomtmuon of stable, live vaccine stmms byf
ccambinant-DMA technology. N

4?:.': geric analysis (G, C, Schild, M. Spat? 5 M. Wood, D 1. M grath, wbim
‘John.) Renewed interest in inactivated poliovaccine has arisen because
€1e have bun dlﬂlculnes in the a.Jpply of hve vaccines and because. dvances

n children lc»llovung two doses :
\ts for Lontmllmg the pctency of ‘these vaccines are at present
tandardisation. being hampered by incomplete knowledge of
ructare of poliovituses. The Division has therefore embarked
on studies to improve understanding of poliovirus anngemc delcrmmdnl and
hczrt shationsh : 5
e xated w;ih the mfact virus msncle’
d '1g1£mm. o the
smn suggest ,a more cmﬂplua saf o, Animafs immmn with puritied
ipen pamcies,wm found to develop ncutralising an inbMy almost a5
uently as those ioimumised with D antigen. With the trpunrology Section
eral kybridoma coll fines have been developed with specific regctivity for
tipens of poliovires type 11 strains. Analysic of vi
g"ms has re*vcaied our popt.}anom of particles. The& 1ndudc two dxstmct

WITN6405006_0037

5 harvests using these



populations - of - rapidly. sedimenting  (RNA~ Lormmmg) ] TERFERODH
N . sedimeniation values of $5S8 and 1308 with D and C i
LN C o cespectively, and twp popu}duons of slowly sediameating empty. pariickes (80
and 708), also with Dand © antigenic agthy ctively. Although b and £ are mixtures of different interferon molecules, but single molecular species
_particles Gifferin thelr mujor antigenic dsterminanis, they tave been fonsd 1o rove more cifective in certain situati Theref e .
deterrainands in common. Moreover, among 8 panel ‘of 12 may.y ertain situations. ‘Tharefore, it Is.necessary. to
POSSERs some 4 provide effective purification procedures for each interferon species and there
}hommk i antibodies to poliovirms type 1L those with the ‘highest virus may be as many as 20 of these, Monoclonal antibodies have proved valuable
reutralising activities reacted equatly well with D and € particles, whilst three for purification purposes, and a programme of research at NIBSC. aims 10
wmonoclones wlt.h sg)ec‘ﬁc [} antigen ze.{m ty were inefficient in virus neutrai: ovelop and characterise such antibodies to alpha-interferon {lymphoblast.
“isation. These findings supgest that antigenic determinants relfvam to neutra; origin), - betadinterferon  (fibroblast - origin} - and -gamma-interferon (T -
isation are present on D and C particles and thal both may Lomrlbuxc e thc iymphocyte origin) (A. Meager, G, C. Schild, M. Spitz). The monaclonals.
inunynising p?lenttal of vaccincs. will be of value in the characterisation of interferon amixturcs, and for
Moneclonal antibodies have proved to be of “‘e‘" value in the precise congrolling the ‘potency of preparations in guantitative radio.i mmmxoassays
characterisation of poliovirus strains. A potentially iruportant finding is that s 'mernatlves to the Lonvenuon.xl antiviral assays.
collection of eight type 11 viruses, ali designated ‘Saukett” and used as seed for ’
B : ; the manufacture of inactivated vaccines, ‘were antigenically heterogeneous:
o . = - S~ - Such differences may help to explain ﬂsscrepanae which have been reported
; : . < Cbetwesn antigenic vontent and immunopeniciy toman for diftferent vace
Other potential uses of monectonal antibodies are as reap i
absorbent columun chromatogeaphy meahmds for the commprcial pmpczraurm
of vaceines, and for immunoassay of antigenic content of vaccines.
Assay (], M. Wood, G. C. Schild, with U, Dunleayy.) Inacti
“vaccings are convennona‘iy assayed in tests of  their antigemicity in smal
laboratory animais. These ¢ are imprecise and variable from laboratory to
§ labr}mt iy, Awtoradiographic zone size enbancement (ZE) techmigues;
'upon ingle-ratinl-diffusion, have been developed to pmvnde an; aixcmam
ay system, The ;>ui ovirus ZE test depe: .
- for antibody of vacchne -aotigens and- radivacth Y PES VIRUSES : :
preparations. Studies to establish standarid antigens for s ‘with this methcd There is growing interest in the development of vaccines for a number of
arg in progress, employing vactines which have begn xtensively studied i horpes . viruses, -including Epstein-Barr virus, - cytomegalovirus {CMV), -
huinian volunteers, in order 16 siake ‘correlations beiwean dn. vitro antiy varicella zoster (VZV) and herpes simplex virus {HSV}. The Division has. =
" _content and antigenicity in man. herefore begun studies relevant to the future standardisation and control of
“Field studies ~ {D. 1. Magrath, with ‘A, John,) In surveys carried out with th these products (A, J. Garrett, with D. Warren, D, Melzack). Electropharetic
" Avon Health Authority and the PHLS, terum samples from children aged 7 paiterns of oligonucleotides derived from the endonuclease digestion of DNAs
~ 16 years have been stustied. Over 80% of the ehildren had gutibody 10 all thre are being used to. characterise strains. of HSV: and. CMV, and possible
*yirns types, Sive per gent of children lacked antibody to tvpe 1 virss, Som improverments in the methods are being studied. It should then be possible to.
200 ehildren were given & tinoster dise of cither inactivaled or live, atenugl differentiate between vaccine and wild strains of virus, and .10, extend
vasting. Anibody responses 1 @ single dose of live vaceine were good is epidersiciogical work ‘on VZV and ‘CMV -already in. progress. at various
children with Hittle of no antibedy, but legs good when the prevhrmt aretibod spitals. An infectivity assay has-been de"elovd for, VZV ‘which will be
Hiire was hetween 1710 and 1/32. Following inactivated vaccine high levels o pplicable to potency assays of experimental vaccmeS. currently undergomg
“antibody were induced in more than 95% of children irrespective of the pre udlies in Vdrlous countries, mdudmg Britain,
" boest titres. 1n the United Kingdom pnmdrv vaccination againsi polio achieve: .
pem(s,mg adequate levels of antibody in a high proportion of childres, but liv
“vaceing administered at schoot h,a\'mg is less effectwe than mactlvatﬂd vacein
in boom'\g anubody levels : .

TONS are mrre*\dv bem studied in clinical trials against various h\UV\dﬁl
ediated diseases. At present, preparations ust-d Lllnxcally

or the antlgen content of rabies vaccmcs is undar ';rudy and an assay for
lycopretein antigen based on single-radial-immunaodiffusion (SRD) has
been devised (M. Ferguson, G. C. Schild, with P. I. Yates), Plots of zone area
against relative antigen concentration were lingar, and the method was found to -
be of suitable sensitivity for in vitro potency assays of inactivated, cell culture
rabies vaccine, Studies to determine the relationship between the antigenic
content of »acc:nm in SRD tesis and their lmmunO;,emcnv m rman and animals
€ m progie . .

s pa‘r‘f_‘ of ‘the ongoing MRC study on the ~long-tefm protective effects of :
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“in 1964, was coatinued in coliaboration with the P
~confirmmett that s high fevel of protection had beeny maint
antibpdy tonseasics virus in school children and yanng aiduits, aiso with th
< PHLES, ss-beingeniended. The objective is th determine whether the use of th
accine has restricied gl infoction in ynvaceinated stbjocts, resulti
anincreasing number of suscepsib voung sdultsiso far, npevidence of such 'y
trend has been detecteq . . - e R
Muddies on the s ity of ‘methods for detecting extraneous agents
rovaslés vacgines have Jed to the development of a test foravian leuroses b
mating reverse transcriptase (A, §; Oareet). . .

RUBELLA . . : . :
Since 1977 annual surveys of rubeila antibody in young aduit blood donor:
and university students have been carried out with the PHLS (M. Clarke, wit
J0EBowstred), The proportion of susceptible females §s low (239}
reflecting vageination at school age. In contrast, aaiang males of the same ag
groups, - 15220%  were * seronegative. The  rasulis supgest that routing
vaccination of females at ‘school age reduces the circulation of wild rubel]
. viruses. Susceptible males provide a potential source of infection Tor at-
fernales in the community. | ) B SO

CELL SUBSTRATES . R -
Studies have continued on detection of the potential for tumprogenicity an
the presence of extrancous oncogenic viruses.in cell subsirates used for vaccin
productivn {A. J, Garrett, J. P. Jacobs, with J. Hilliez). The use of immuno
deficient {T~-B+} mice was found to be efficient for the detection o
noropenic potential of vell cultures. Usel sereening tests were developed
Sbased onthe defection of the enzymes thymidine kinase and wridine ¥inase,
Anduced after nfection of cells with some DNA viruses, and reverse teafs
seriprase” characteristic of -the RNA tgmpur. viruses. Th possibificy
extending the Hfesspan of diploid fibroblasts by the use of modi Hed growh
medivon has aiso been examined. In sonwe isdances the life-span was increqsed
by about 40% compared with propagation in a standard mediwm., RN

FLECTRON M3 ROSCOPY - T
Fhis unit i available'to provide a servicy to all NIBSC departments, 1t
administratively tocated within ihe Divigion 'of Viral Products, for swhose work
igclrop microscopy s essential. - The unit i provided with A Phillips 205
veloetron miicroscope, afid acquisition of 3 Phitlips S0 Bcanning

trogt microseape in 1980 has permitied expluration.of its potential for the ©

al of cell eultures, . S
Seanning clectron microscopy (SEM) s o ly. new technigue
ad t_her_e are Tew proven meth for specimen preparation or accep&éd
iteria :for defining ‘a_ well-preserved ool Three femin' st cultured u.
ponolayers-have been chosen whith. by correlation with fish At
ission electron microscopy, seem to het pical of normal eells
hould be uniform in shape and size and stand erect: {2} the cell mombrane
hould be a uniform structure ‘with po irregudar finles or cracks: eeli
metions should show close contact with adiacent cotls, Considerable progress

been made in developing techniques vhal gan raartingty secire the ctfic it
foptimal preservation. Normal cell caltures sre being studied 1o ¢ shythe
mgg.of features which characterise theiy noemal susrface morplm}mg; HE .
ticipated that this aew. methodology wifl provide a vable added Sonl for
cking the health of celt cultures used i yirns vaceing proguction. S
he use of SEM for detection of infectinn fn cell cufiures also b
3 sma have been found o possess
Hebsshaped badies o the cell surfaces,
: sual icrovifions struetice. Fhe sersitivity of these
+ of detecting infection in comparisen, with established methody is fo.be

arice £ virus-afected cells nader SEM s alse under smcfy.and

md;ngsl smpest that the technique; together - with necative-
g e tragsmission electeon microseopy, alio has patential use. for

Ol purposes, o R : RS

ning efectron microscopy is also proving of value in the study of venous
rombosis (see page 32), L : : AR
e lnspiu_te’s ,tzimiggraphy service (D, Meredith) is located  with the
ctron microscopy unit, Hs Himited Tespurces are coming under increasing

o with the grm{s’ing use of photographs to record the results of, for
ampie, clectrophoretic analyses used in pontrol festing. - :
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- Animal Services Section

st of full-time Headd of this Seetion has been tield open, owing 1
finncial constraints, stace Jamary 1977, 11 hag beert possible fo maintain
work of the Section at o high standard oniy by means of 5 nuinber of cont]
butory faciors. the: Section i on two sires, the sugl animal
Hampsiead and the primiate accommodation at the MRC National e
for Medical Research, Mill Hill, where wmost-ol the technical staff concer
with the hushandry of the b : are MRC sta

reryis i L Sheffi
4

o his own work when the previous Head of the Arimal Services Seciior

carly in 1977, Third is the contribution of Dy L. £ 165, who i5 respon

for ranch.of the NIBSC scien ok at Ml HIll and-who glso sels

i Fourth s the contribution of the technisal day

Cullinghare, Head Technizian of the Section g
ect absence of a4 full-time Fead is not, However, sat

fagrory and the Scientific Policy Advisory Commitegs, Tollowing its review o
the Section with the help of Dt € Coid (0RC Northwick Park), recommende
that the vacancy be {illed prior io (he movs to € - where alf e NIBSC
animal services will be Jozated in one usit, . s FL
“The Section at Hampstead is concerned entirely with the hug adry-of smal
laboratory animals. A breeding colony of NIH ymice for use in the pertus:
_vaccine potency test was disbanded in 1979, refiance instead being placed upot
bought-in animals. Only # very limited amount of breeding is now carried oy
fora few strains that arc not readiiy obtainable from accredited dealers.”
Animal usage has declined over the past five years, not feast owing to ¢

_-development of in vitro techaiques at NiBSC to replace in vivo methods,
the same time, the guality of animal husbandry has been steadily improve

- Greater attention has also been given to the training of the technical staff,

- efforts ‘are being made, especially with the help.of €. Chapman of the V
Products Division, to.integrate the Animal House staff inio the work of
laboratory technicians. R - : - .
. The detailed planning of the Clare Hall Animal House has been given m
attention by T. Cullingham, F. "W Sheffield and L. F. Taffs, aided by advi

- from Dr C, R. Coid. There are considerable complexities to the design of
reodern animal house, due not only to the need ' to provide well-spa
accommodation with “conditions - of “temperature control -and  ventitat
suitable for a. range of different animals, but also to ensure that infect

~eannot be transmitted. : - : .

hie primary objective of the work of the Section is the application 0;;';
nd chemical technigues it the tharscteriation and-analysis of biolopica)
$, with tl_'xe intention of complerienting and, insome cas ‘uihméxéﬁw
replacing, bnqiog_xcal assay. These techniques are applied 1 prc:au'cts'{ecm: v
2d o wnder. consideration for ficensing, 10 materialy wbiect iy
adidates for pharmacopoeisl mnsnag aphs, and 15 the a:d;z\;‘n ! g
-uctlig'a;.anglg‘;sis %f selected complex ogical products, - :
€ peniod under review the host im orfant rechnical dev
been the general appreciation of the power gf hngh gy:r‘fo‘:rrtii\gg ;:;3 i;;n;g?(tn:as
ography AHPLC) in the analysis of ‘many substances of interest 10 the
Fhis technique, which was inteaduced into the Section & an early
! ?;ge‘ﬁf its de'velmimcm,*ha,\; boen under inréusive investisation i has been
acorporated into NIBSC eontrad tests Tor siany products or example, polv
peptide hormones such as salcitoning and tetracosaetria, and antibios ;xgzsfh
e ap}z}_wmiun o the examination of bacterial
eing studied, her i ctant deve 3¢
1S use Lan be predicted over ;ie next ?h an%ﬁ::s;; 'Z’.p‘o' rant flc\{dopn,sm‘g .
A §1gmﬁcnnr change in emphasis of the Section’s work has arisen throy h‘
introduction - of “bagterial polysaccharide vageines inte the. l}niigci
famm. These vaccines cinsot be tested {0 animal models. and controf

epends upon physicat ang chenvival characterisation, Although there

3 ARpar 10 be a major safety hazard in their use. the chemical controf

: >ptea:j &t pl‘csmi‘ does et reflect the current stage ol‘-develop'ment of poi?—

haride analysis, and the application of more modern methods o their
s in propress. . o IR

department has responsibility for taseh “con e
tehes of which used ig the !,56‘!1:\-':3 l;;g;: gnm g
hatanees that have been exasined in cani
chade: “amoxveilling carbenicil axacitli

C3) paRimae

1 Prad

MY profamine fwirtk
sakeatonin, seractide: and
1Ho S eNamined woee found
ety lory fail yeon s i sm;iﬁqmimxsf S
2 e fon i freqyzmgly involved 'in the mvestigation of ad hoe control
mgm‘ f}'hose)\sz‘zfd;?ﬂ in rhe‘rpm k!htt“f;’ veurs include the identificasion of
HIGIYCDY as 8 comtamipant of yslatin, and confirmation thay the foss of

v of'a bateh of rubella vaccing was attributable 1 the anti-viral action

vinted: hydroxytoluere present in excessive AMONRES I the rubber

5 : -
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