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a .. D, flat e ti COO) i.-.) t'0t 07') :w 
l. al e D. > .Brasher (Head'Lechlrician)- 

e . t . t Nay 197 tc 0. t 1978)  M N ts il € csey Y Alte[C[18n, HNC 
•

. . _ 
d. 'l ('arke ('roe,  Fch Ys8(t} 

_ 
c. Bird (fromJvlatch 1980) 
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Joar' M, \L k (Ns 1 7 to Man l '9) uosuppiies 
F z yet^ zprom .t.:y1979) 8(A co ntantandSuppliesOfficer) 
Pat F 'ace (nnt l Sc =t 1980) ; 
Li J. Rob ,,.,on (until Oct 1978) lfromJune 1978) , .. 

ft'otat Oct 1979) 
.... , ; 'ta il Oct 19, 7)

CENTRALSiFE1J. ItSUPPLiES 
St9xa(unfil Nov 1978) 

Technical Staff
a ' C. Barkhanr (from Dec 1977) ..

Other Staff 
Cr i'zb to Oct 1979) 

Rachel Barrie (from Oct 1978)

X~l Ke•ii 
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ht r ret i y  si'an.t Officer) (from Sept 1978). c Marks (anti( April 1970) 

Ss n I. ; I: (g parr v z r. ~ 1980) - - j p. D. Maywixod (until May (978) 

J M 11 iso t :on P t) £r: g ,MLrrcer ((toils Oct 1977) 

1t Den. it r ( r t O 1 •191 L )ahner (hoot Nov i9'9). 

Lee NI I t i l +, (r, Perry (from Nov 1979); 

i•r n c s u a ri' , Feb 1980) (, Postle 
Jane Orp ts (1n . hiay 9S0) F. C. Slatlord (from March 1979) 

arga ei Sa r unt l 1 8) 
F lac se il it 1 r i 191 ; to May 1980) ~~,.Adminislrative,S(aff 

H,r he 1. N\.ttie,,n Itr. . (;miil June 19a0) `L ind'a E. Deeley(until.Feb1980) 

(< aatrral ire rov; Committee Clerk 
'Bruce Johnson (until Aug 1980) 

Pat Tuck a 
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Clare H •i Prolnct Equttsping Ealecn Dailey 
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R. Blake 8 Jagger (from July 1980) 
Susan Kehoe( front bet1977) 

J.W. 
(untilCook 

) SylviaA Lin key(from.April1980) 
J. H. 3. Cole u  Oct 1979) 

M. Martino(July 1979 to June 1980) 
k J J. Cole (until Sept 1979) 

J. McCamniond (until April 1990) 
R J 

D
C
. 

te nn Neil 
H. D. Cousins 
A. H. Etheridge

S Patti (from April 1979) 
Primus (from July 1980) 

A. George (i .o n Sept 1978) I Sharp (April 1979 to Feb 1980) 

W. Hoowl l (li e (SW, 1979) 
.1 1= ti ne 

M. Sullivan (from April 1,979) 
- 

F. Hmig '. (om , lau199)  
I. Ins ip (fr, m -Nn 1'r7) 
L. Jordan Worn N ,: 1 819) 

B. F.euytuols May X3'0)
) .crap (ut ti. 81:,V 1979)
J *1 r aagferd (until March 1979) 
A ES Lewin _ - 
C. 1 I is (until Oct 1978) 
J. Lindenaar 
P J Lot its (July to Oct 1979) 
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'r 2lr r. \•\'. .: t '.- ,\, . ..3 L. ., r .\S^:~k\o•, oa. ~~.«`....3d~;~ , y . .. ,. : ~ 

UU.ÔdUCJOU 

• la ical Standards.'latitxwl Bin S hoard is respnnslhie, on behalf oE' the 
Fiesitlt O tees of the United kingdom for the pro.ision of htttivpical 
srrnidartls efercnce areparPreparations and reagents. and For Functions related to 
,lit coinroittfhiplogtcal subsrattc.cs used in limran me iteinc. The horn d ''saw 
n7tU being in. Ally 1976 when it assumed it,  format iespotictbilittes tinder the  

B onus }c.iE Standards Act of 1974. At the tine time, the National Institute ror 
ft rical Standards stud Control (NIASf'), the lnsttt ie t roughu•Ai h d t 

c 1 separated n t ! ASi,e lit! 5. GC' it „ Et rr tcc,et tt t p at iron! the Medical Research ( onn it tp 
rhuh it formerl belonged. An account of the sill cedents and establishment. 
'if the insrliule and or the National B ologicat Standards )load and its 
'p ties. was given in the E)irectot'> first report, together with relent 
a ktrottnd utictrniation. For reader's unfamiliar with this baekground, 'a 
tttntttnry is prustded at Appendix I (page 1215. 

s:ienlif.c work of NIBSt is concctried will, c~suring the purity and
and. where:gtpropriate Safely, of biological products used it human .....: . 

Such products may be defined • ~ s c met as those + ho t purity, potency and 
iôbnnou adegtfalcly he evaluated by physicist ;efrd ti  means ;done. 
ligelude antit±ic}tics. antisera, bacterial and .lean t itna:, blood 
put; enzymes, hormones and other subsittnccs- 'Their potency can usually 

i ' ttved only by comparison with a biologist standard preparation, 
l ' uncut of their purity and safety often require* ex'ttrintition not only of 

rlllat products, but alto or source materials which in many instances are 
sine, as wellas in-prot.ttss samphts. 
'the wi  variety or different biological products 'necessitates 'a 

+ t <;.onrli ,g.range. of'scientific disciplines at NIBSC. The Institute hat live 
t2eif lie D s4 nG' Antibiotics, i isa~ Antihiottc Bacterial Products, Blott<t Products, Nur-
totes std Viral Products; and five supporting Sections Animal Services, 

f emu t•y Immunology, Standards Proeesstug and Statistics. The work of 
h t d psi iments can broadly be divided into three: control. standardisation 
iii e, :meat The control. activities involve advice on standardisation and 
camas £ mr tint is,.the testing of manufacturers' products and the examination 

rt duets cn protocols. The work on standardisation requires the 
ircpa - rioll or stable reference materials, the study of assay methods, and the ufat> nail e Study of prospective standards in order to determine their 
uttab illy and to agrce an assigned unitage. Approved biological standards are 
,4r+ t ts•ril d by NIBSC to manufacturers and other users in the United itg9c tar and throughout the world, The Institute is a World alealth l$anf tilt n Laboratory for Biological Standards, anti in this capacity its 
tllOnsi:ihtic11 relate particularly to lnternaliontti Standards for antibiotics ltd hzr ,;;ries, and also to certain blood products and vaccine preparations, 
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1 esearch work provides the essential basis upon which these activities to 

7 he l)iree£nr's first report  concernu: the work of the Institute and the Pao; 

in its tirsi year. from July i976 to June 1977; this present report relates tsr. 

ensuing period to the end ol" 1+cccmfx.t 1980. Despite the sEringeat econot 

restraints of these years. theperiod hay Seen the consolidation of NIBSC as 

independent 1nstistne and its growing natiomet and international reputation 

a source of aeientific expertise and research in the standardisation unit cool 

of biological medicines. "I'he process of consolidation has been additions 

interesting because it has taken place at a time when various tunda»rcr 

advances in molecular biology are being translated into practical I. 

technology. the pace of these devekspments has beets rapid, and all t 

medical organhratitttts are needing to adapt in carious ways ra meet 

challenges presented. Thus, rccotnhittant DNA technology, 'genetic ertgitrs 

ing', is already in use for the nsanufac;ttre of insulin which is currently isor 

going clinical ttint in the United Kingdom this technnloPv is also be 

explored for the preparation of other hormones and peptides, and of rots 

hial antigens that may yield new vaccines; many other applications are like! 

emerge. The teclmitlue of preparing hyhridomas which ptoduc:e ;nonoctt 

tt)tiixsdies provides another development of signitictnce 'l'hese anti¢o 

have potentiat valise for the purification of t> pttdes, protective antigens: 

tether substances, and they may also be exploited as therapeutic agents, 

exaasple, to control the itttrrtune response. \41t 'i coupled with toxic mo#eeu 

suitable monoclonal antibodies may prove of value in the unfit tried 

tumours, carrying the toxin specifically to tutnour cell targets They

further provide a supply of pure, specific reagents for assn in 

standardisation of brnlogicat substances. In parallel with (time hiding 

advancer. methods of chemical analysis and synthesis are growing in t 

power to determine the structure of biological mokxuics and to tntisnutac 

theta in vilrri, for use in medicine and elsewhere. The stimulating impact 

theve and other developments has become clearly evident at NIBSC in 

period under review, and will be referred to in a number of pltIes Icy: 

report, not least in relation to the control of the therapeutic products of 

technology. There can he little doubt that these advances will loss 

increasing effect on every asftect of the work of the Institute. 

'f he work of N113SC is presented here in the route of reports on eai'h ti 

depnriments, woofing, where appropriate, work net control oI biokI 

products, standards and Standardisattctn, Ratd FCSCarehi. The prL tntfl 

se ticros provide a more general review of the lnstitote's aclivstiet. in the; 

tierce-anti-a-half years, and draw attaentton to points that may he cif get 

interest in the departmental reports, where more detailed inforntai:orf cu 

found. A brief account is also given of the work trf the National l3iolr 

Stamdarcls Board attd its eonunittees; these include the project come 

concerned whit the acsigs and planning of new labor alories for rite iostj 

work on which had beefs in abeyance when the previous report was ps cl ai 

2 

---

:ontrol of iological Products 

rite Boards Scientific Pip cv ?dr 151 5' L'ortt5i t Cccar f r t 'i in 0 -N it, lie! 
eYictit of the control ass k •f earls NlB3c deperinesis he nr fusion. 
framed that the control ac.iv •pes were „ei rraay sa .tactot , but ih. t-

,tsimItion was required iii see",aul t :as, for iv s,'t an ttnnruuo S ,t;d the 
,g.snd products field. I, ha, been pp_stl>ic inn ,t., nn sosae of the; 5.Ic1ct5 v,prk:, 

s irily-by means 'ol'_ eternal re rgaaisstir s. ,As an cxasnp'e. it bps bees 
ssaible to increase thy st iui t_of ee r tt' sscc u, ter[Skes or blood clortins 
3etor VIII The control ft.- v .555  Facer A hi. tssci iis Ili, treatment of 
nIedsopltilia, have bee, i,t tr..mer Sr to r savings to the 
gt{jn`s drug bill throw It sorrectmg ttotcscs lee is ef i "sported hatches +which 
t asastyin_tances were fi,,.;.0 at NiBSC to etc (ilu tor;e boon that clouted 

Mgt 293. 
A isew immunology Section w es,ab ist d n-1 p; o to net' h( 'C5 f

gfi
or

ierattentiontothis subject at'itEh4, ih Sclien co po ate the t tamer 
geetss Laboratory, and Cetiiits.I i both pr vcotnta rt test ant I t>o. 

Gt3 dsingallergen preparations ai i s c.at I c s.rcF m .for t of the 
It ibslltirs of the new Section Ike d fft ah cs of cantr .Icing etterseiss are 

h&y"Alf' SI-pn page 56, but it is +p s tit c€  sing ter • to iSiC rottcbsr.itsve - -,ork 
kr a'arnttte on this subject r tie z , byte, rat NI RS( u i he ieritist of 
j to nianufaeturers The s •actor tio.' I tee by bosh the phet m uncai 
tt€hstr'yand NIBSC as ben stelae o tl_ it oar mitsia,m.f rust ing th_ pit ilily 

lleegett preparations.
Y4 ttiird developtn u h s it tt .' aai t on 'sweeps' the iC.sttiits of 

dgiessh prodtrc.ts taken testa pharmacies ant other foISts 
o 

u e. (L lost 
fCol tests at NIBSC are done n r anuf,^.cturcrs' products rte is. teBease 

!iron in-pro t aripics The Board sv,ss rosisss. sd, Is... asses, that  
I~lgte c, in biologics. prschtct , paid recasts itisdeteetch lit rnu i t. nrd 

cgaIed only by tests ott sansplet taker. during the approve;: ah ttl fe. For 
ii ' a tint Uot subject to tests prior to release, such chests midst bs the only 

fif93 Dywhiclm deficiencies could be esg..c:ac... S; its tP . 3.e p o, 0115k staff, 
-oh' all the licensed baerenat sir Pies n rite socket in l' 5 :ere 

t t~ and tested at NIBSC. D liciences !etc fours, and ;n cesnsequitnce 
fi'hbidfcxl in the diphtheria component oe din asst i' tsirs, ssc,tne in the 
fl lW*16'"  field 'sweeps' have 1 eerr e s si etc. r n prsper.sts.us is 
t 9d fern candletdin, erythresos in, ne in' ,ci n r t tar,. and a 0:1 

trneyelires. Deficiencies were detected it a nuraber :o ter n Ices 
1. .; Of special interest ii t la cc, stag m tt , (if bulk try rite n with 
rlaxrd erythromycin, whscts rOs id ic ii izttdssis to patient'. 'costive  to 

atgbtatrts. These findings heel; c t a:+.vic e rout the &rsrd, to Its, fy SS 
an extension of the control over t raps ' of t er t ato bulk bi .logical 
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sub L, lees tU net ad. nc<cterials su t nisi ti cit gee ciicciei an i ,40 moil 
A a ii once ' Pcid of watt-o1 r,vr} ice, r.c ntls o  . r WI 0. the it Irodttit 

of hiolori: at cut- Ftanees prodccceci he 'gettenc oaf cieering,.. A. . c finical t 

CertifiCatewa= recess :;y granted llyt:ie?died ktng-edorit Lceeccsine Authority 
i r It e lint ̀g ti c Product introduud let in of d c;c - n ilia 11  material 

th n of Luf it ,irtt tnr f it ;n in: u'il -laid t iii' d it erefnte. . ;It 

fi 
it . aptutac a vanta cove- the ho fine aril r 1rc 'cc ici its cu et fy used 
trL 3.t 11. elit U3GHahiete . II 4 forf'..ld Ii07. CI a...tltc, ill C CLf.tr:i)F1'Ct32 E. Cinnt8. 

!hr Isrodcct.; of rCcombina-l-DN,A lcchnc , ecrimic,; careful tiliside.I at 

`+y the cart cr : i +tfib tiff of acs rat of the icct.rlinvc represented at NIT.f 
lid ued b, outside e,perIs. Su _h , xpeiti v as f irst secured ',s leans a 
workshol on genetic manipulation held_at the Institute in Nov eiii er 19%9, 

' . .itgI 1 ,hch 1•^i,1ing v;orl i:. n; the field ftocc the d. itite:i .Kingdom and otets 
fp ec 91t contrit+hie I to :a ev-el.+.iri 7ci f tie various factors Involved 

prtdve ink a  ife and e1f:.Ct:i CL Ire g by tic .~ t  •:,.ci tology. Second, Di P, 

Cr,cciary 1,, lead of the riot -tic fvlaalif,uta:ian L lie raaory it the I cit 
1 Ih t,ah mate sry ,_,ss 's CC irc at Porton 550, ias :'•rouided NEii 

,...a. w.I l expert advice, In - evisint. contro l ri- pc event: care ̀ ic needed to see 
F, an quote assurance of purity ad s tet y wrtts: avoiding he intposu:otl a 

} 1 over -c..utious controls that c u d Ic:.d io tic cc , 1cfays and dept 
`<t < l.a,tcnts of the potential F+e tic lits. 'foe n? obl 1•i9 of det.iatg with . 'I,i'ti 

oratitmtsi:id de lit- incerti:in. tat ilityol' the trna storm :nt:Isfas rods .Chtati 
in eta;in.•I I NA could lead, to the productior by the tr ansformed ru 
o r fit iii of error' peptides, ie molecule viii fea fig rds sI 11 y in cc 

i tin or structure  the intended r acct and which uld a p I+ci 
unforeseen potentially hazardous biological croaierties 

The co-.trol procedures that were formulated, otter much con <toot r 
to- bawd u +ou those long applied to other products del iv d f: i+m tivir , t of 

These depend upon the use of a seed-pool system, whereby a inane fiat 
Curs part of a frozen stock -of approved, weal-c`:aracteticed anti is ngaii 
Iron, vshic`, to culture each bath 1 or a iraii 1forctced 05ctd11ctiu the vend wi 
normally coniprise tht, host bacterium lfi- }„-.- irr e ."has he,n used,,.t 
and its tram rorminc  t tactnidv the t'-teie u-ar clot dire of evht it has 

estabhshe I At the end of the culture cycle evidence should he 1 reividcd 
(lie progeny r_ar.anv us-oharctci ic re-cocci o -<tic t` e t st Iacterium in ; 
transforming; tDN:A. The purific ti nn rote . . by , hlch l icr required probe 
separated from cacterial substances, including endotoxin and DNA, has 
to be well controlled. Thus, bacterial endotoxin in the final product 
cause sevcac reactions in patients, and intact. DNA. sei~Iuences nit; 
hazardous. The specification of the product should demonstrate its moitG 
identity and integrity and, Ice far a.: possible, freedom, from error pepiidii5d 

As ex r nce of the prove es scud ,iedicinal products of g , 
euc,inotericy is gain d it may 'sell prove possible, tsr crith other hint. 
p c dt is 1 i r_]-Ox lice imftat toe irr tt-c-ttfici rec oar n eat i. Ili the case of iWe' 
in, tint first reports of She clinical Iru ts indicate thit a sate and ffectia, 

C 

4

drug has been introduced. Other medical drugs produced by recombinant--
I'c lA. technology will doubtless be introduced in the coining years. Finnan 
5oN1b hormone produced in .£ Coll is already under study, interferon are 

bc's, produced by the new t•_clmology, and tnanttfucturc of the protective 
anligcus of a ttnnther of viruses and other micro.•organisms is a field of active 
research with the goal or new vaccines against, for example, cytotnegalovirus, 

hit tt 11tis 13 anti malaria. 
,,though, justifiably, recombinant-DNA technology has captured public 

alrenti sti, advances in chemical synthesis are also yielding biologit.,alfy-active 
tttolvctilcv, cafcitonins, for exantpdc, that formerly had to be extracted from 
tadaial tts$ucs. lnterestieigiy, semi-synthetic human insulin has been 
ittt;tseluced into clinical trial almost in parallel with the genetically-engineered 
product The problems of control of such synthetic polypeptides are generally 
lessFoin4.iex Iran t1xseof' enetic' materials, although equal attention has to 
hg given to the correct identity of the final product and its purity in respect of 
efeir $t)tidcs.. . . 

Amhara thescienti`te .advances of recent years in t -c tnetccecdc for chemical 
stialysis, high-perfornT nce liquid chromatography (HPL.C) has hccen of 
pprlieUhtr interest at NIr„>Cz This technique offers the pi ,asit tit v or rapid, 
discrinchsatittg analysis of mixtures of related substances, and soccoctccsccr1 of 
the ldentificationof molecules, which in turn offers for some rtilstareces the 
ppscii ihtO of cost s sing, from reducing and even eliminatin  aim need for 
Itioassgy. HPLC'has been extensively rr:ptc red in the Chemu. uy Sechot, and is 
fl(atding increasing toe ir, other departments, Fore ample, - tie at t:fui gal 
pt fparatlicn nystatin 1 a coaa.plex mixture, Ice individual vonrt005entu of wl,tcIt 
Cam' In: biological; potency The safe control of mrt.imum qu- tit; therefore 
tequtres analysis of he composition of the mixture to ui ltlemcrrt bioassay. 
•andApnrupriate chromatographic test procedures have tcen ;Developed to meet 
this nted< For control tests on polypeptide hormones, eort: in the Chemistry 
$usthin has shown that l-lPLC can supplement (in the case of insulin, 
gsnadorelin, calcitonms) or tet.t•ce ;oaytocin) bioassay, itPt,C has also 
piftiyedl a valuable role in exanun.,+ion of candidate materials for biological 
sfa3ttdatds and of chance s c cett ran : it- staaidards or. storage, Its use is also 

irr$_ explored for citanaemeriaattocc of ,olysaccharide vaccines. The 
tittathtdoletgy is noes l.eing adr p,cd in infimmacopoeial monographs and in 
WHO cnistrcil requirei-nenta, 

f.ieensing of pneumococcal vaccbee a, 11e United Kingdom in 1979 
inK-o&tctml a new field of work into Ni13SC 6 he precent vaccine cetatains the 
pggyhtedl capsular polysaccharides of 14 pn aieocccccci verotyrc:. Although 
xdt3ier.polysaccharide vaccines, against Hcernopli;lu in i enzac e tape b and 
ill hsttigococcl, have been licensed in other countries, the pneumococcal 
1Z 17 sration is the first in the United Kingdom Polysac tea i : at. tige as behave dfff eltilyfrom the familiar protein toxoids and schoc1a,tc'izl vaccines, and 
KPlt<absynce of suitable animal models, control has to depend very much on 

tFe l analysis. The contributions of both the Division of Bacterial 
: 

S . 
7 
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rrducs  and the C•hemis£ty Section wsrc necessary in nrlet to eattbhsh aj& f quality a  c rc!}uaed e+! a ain~pi.t.'tit po£etier rllc 
NiBSC the methods required Ice control testing. However, Iatsoratoty testis 

beriefl i n i r eronical 
and, in the case of s, is 

i 
prniiuct s a tier of risk: bete it j that 

cannot yet provide cnmple1t4y adequate evidence of the innntint eiucity they my the,.  facto  that  are firer being studied ill the studied 
iii

127''vlt 1tnsly ( human 
man of pncuntar(xcai polysaccharides; a ecnifirniatoiy test of the arnit;otl 

c 
s irc<timcnf of human o cancers. }lue,51r, the expariscts gained with interfewe ll

rtspbnsc in hum n vofurt ecs is also red relied. will doubtless be or future value, since the products of cellutine, could well 
Three control problems for viral pmduets have required special attentiotl a 

r
CE)tt1e 

into wider use. c lnes are, of giving a much greater yield 
l\t}3ziC.' lit the past three yrnrs. The first concerns control of the safety of I0' 

tissuus, andpabletslfll 

of ti iris titan primary besot: culture cells,  high gield in tarn permits a high 
poliovacesites. There had been tin increa`:f{1 failure rate sal batches of type II degree of puiifieation and a less costly giddier. the control of Ruses 
vaccine tested for neurovirtileace of NII)SC, which caused dii(heulues nve' prey ,ratigt!5 is therefore of much international interest, in both the 
vaccine supplies (page •N)). Comparative testtt(h showed that type Ill lacs'Ss I,harnttacettit industry and National control Iahoratos its, 
virus has become increasingly nettrovirulcnt with passage from Sahiti~ 

original seed virus. Other work led to a basic improvement in iri 

stew out silence test nitthad tpnge 44) which is expect ,i to secttrr inie
national approval, Research work is continuing on the features. tit 

distLitgttish virus From wild virus, At the preset lime it appears th vaccine 
suitable seeds will be available to ensure adequate supply of rive vaccine

acceptable safety. 
The threat posed in tile United Ktit'clorn It) • the spread of rabies acrd'

,t

I.itrope has created pressure to ensure adcquuit it ality contro of I;slit ti

vaccines. I ort unately, it much improved vaccine, sat artflf ctured in hump z~yW
diploid cells, has recently become available which can safety he its t icr pr

exposure vs ss tsation. I-low'eset, control testing in respect of poietiev casteiltl

depends upon all in i iso test which i,  iitisaii51 tc tory oss 1te to its ill pt rusts 

his lest also pasts .liff'ieulti x for NEBSC', owing its the lack of I tb( rnt 

facilities at Hampst,aii for handling the virus Control testing and asset sat

research hats therefore been don :.• by staff ttatellitls, to use the cot amnl 

laboratories of the PHf.S C_'entre for Applied lv}iciobinlosy anti Rexarc 
1 Ill' C ohnda Porton Down, and related avork has bcen carried out at 

'stit with the help of Dr C,eorge Turner, the support of the I lit pros di 
• NiRSC access to its laboratories is much appreciated, An in vitro test has It q \

been developed at Nf 1)SC which she aid enable reliance iii the itt vivo test to . 
reduced (pant. 47)

interest in stew of its tntr Ciit..,(illalfei an, ti $1)bject of current public 

potential has pies ruled it third control problem to the Division of Vi

Products. C'o ate at re(:t! iremems lid(s io he formulated for lttr.rfcr ins dcri 

Icorn trait formed cells lest inn 3r?mt, of the. ,ttenc ne of d virile itself (etpAhit,

ca tact ng ttfnlours, its. Epstein- (has r t'iins, , Moreover, the cells are stnlitila£ed; $ N( ' T ~' ~'• ., 

PTMhtce tnterfercit by infecting then] with a second situ's Is has been possi.

for the mane: at, diets to provide a high level of sit'illay assurance as a ttstlftt

tut purificallon that is possible by metros of mode n techtitgstes It!l; fs•`3
• 

shrotilalotaraplay, for example`.. The manufacturing protest cats also it: les, q',~Sr3 x! ,.-.; ;.. • :' _. 

for its power to exclude contaminatint, viruses or nucleic acids fruits ar 

~4pro luct. C treftil scan tilt evaluation of these questio is with the Ithelp lit: 

Viral Products Advisory Pastel (pace 9(1). has 1x'salhty t.stahlisltcd a b sus: 
from hiologcal such as cell hoc n

it 

cr i 
 ~,,v .'.-: <. •, the control of products derived systems , 
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thffac  when the s 149s 
support 

is in o p1isin9 to limited resources Dili' Yx pEepAmfions is therefore a compromise between the aims . .of 
has been able to givt less support to this field 'bon a's n ilsi. t en 1u l the 

x ofrragi tit Gtaifoglcal standardisatterr and of ensuring eissee ay 
Use

tie use of 
seer possible  help has been andgivenet for e>ample, in the force. of e see ~i stanslnfds 

advice, especially in the design and statistic"' analysis of cailabor ttVc see' $ 

sometimes by making: small trial batches of feeds. Or'ed amps.csles rr
reference preparation for study, and in a few instances by pr i iduzr t I ` * 

batch of 3-401X3 ampoules, for which a charge hat rccaist#y land to be en 

Clinical laboratories are also lncrcasingls i iertial kits 1s Ni

alternative to bioassays which, in many cases, we utd he beyond
`>̀w '~ Via..: • 

resources. The manufacturer provides us his kit a set 05 carefully gnat, z~y<,• ' 

reagents including a reference preparation Tier diagnostic kits are n ; :•;,' 

subject 10 statutory control under the 1tedi nzs.s Ref 196$, but the re re'

matertais provided in them should be 3t t au. in international units whe

these exist, Requests for interntt:tonal standards Gy marutlactw .fir 

diagnostic kite have formed a reeogmsahle part of the issues trade by Viµ ,

and its }predecessors MRC laboratories ayes the past decac'c. 

Tabie i !¢sues oJSrondara and S jerenee YrePnrrrrrons `
, sr 

Year 'No of WHO issues a a • ~ 
3Z 

'' *~ 

1977
St 3 97 i597s e' •- 

9 
\s 

7544 ~l 

97P 7552 489 4 
Q. . 

u➢~r 
"~ 

1974 9567  43 889

1980 
59 735   , 

tyF 
t-- - 

to 198(1 lTahte 1) lust under 6Of)O0 ampoules were cs ri d !t 
> y 

Standard I'rocessirtg Section {Sp5), iii which 8(t()<) were a i n• ~ 

national reference materials sent on behalf of WHO The issue, ul # v `

made to the various NIBS( departments for examuuetwn and iudt_ 

process of characterising and estahtishing standards the trims al na 

issues from SPS has fallen in recent years: in 1973-76 ttte ntrmt asS.,

iii eacc s of 100000 each year and in 1975 it was 161 250. This t all r `fe 

past a withdrawal from dose involvement with certain elinrcal rid l . y; 

siudses invnlviiig heavy demands upon issues of workisig Laud ~. . l .( 

tusttched reagents for exampic, for the assay of reproductive Eiortat, 

' lt' also excre#se, as they have always done, control over the r

ampoules issued in response to requests. Any limitations 11C 05 a

however to be imposed caul#onsly. On the one hand, siochs af.,. 

preparat'sons need to be conserved to ensure the tong-tcrrz a~ 
a, 

idcnt#cat standards, and to avoid the too frequent effort of x

> ̀  studies to establish replacements. On the other hand, standards at ~~ 

promote the adoption of agreed units of 
activity. The policy. 
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I # . Research 

The bYrxetf err , terwceri a. as, as he of .:. Jti i lea or NIBSC 

R ~s often diffic i t t fine f ] .tar area tt,a for . '{:Vp1 5e oreparat 

work for an intarnatto al colt abc ati e ups: y nay ash in aloe research : 

deve€c,pn?ens to estaah h gab ,.  l ,lx rato,y teals c toe_ t lice substance, t 

ltd :votkuscrgc ira.o that <fc, ntr  call o stealice's a' A large part 

- - NI BC cornrol activitie. a irevitity taken up onto . .ns>,rintr the po£en 

purity and safety of new biological tro.ur s or ct n w prc:cesces for tl 

mane fact are, cs,d the res'lutiott of t eas ..s,iir I sc i.ufie problems n 

ag'sat rcciui iessara s The . tctl,s ifs for "Oct ci teal tap of eatabtish.d prnxit 

are also studs 'd. Suva' orb often aires at de, it1sln sitpler and more edit 

11,05 tests, which na_, also .-'Duce or .Ihntinate ache ii tests—is st ti are eapein 

and undesirable or Inur,anita-trio reasons. _he .s paratis tsseen reset{ 

and other work beer's, a clearer with longs terser rustics tr•r ,'xarnple, 

characterise „lenical a iiologi al cubst,s ce or to est . . ash the virule 

markers rs :'fr. vitae from which an attsnuatesf v tc - i e is icing eveloped by 

plat s:sncutsaal inc.astry„ The separats .n is, houev t is sat :ppareri 
met fasameen biological gradual 'I ha r's.earctr unrelated to current 

tar m,rtion of the research activities of .he staff is indenendert cf the for 
funcrsons of the lasts alt, re t 'cast because the busts( ceauynlsec that 

isain.ai.. a staff crf high tAre, able to deal ',asap th:. difficulties 

. tandarstsin: -And ec ntr Piss' s to coisl,,ies i.iotc, scat psod•icts scientists it 

's aris in an etiviron .er in which Se s,ursstil of raceareh is fostered, 

Many of the research xcuvitie: of NI BS( are carried out in collatsgra 
S's 

V tf c..ielttists chess here. Links with tnc ble Ill - I Less ir it Council, espt'cl 

i ; Nat lair ; Instit ate tar Medical Reseany ,, remain strng. The Sinrnft 

TO 1visor has necked c osely in the parathyroid .and growth hormone fields 

tile Ken'scslv , ustitut (3r I. Llsayeaa and Dr Lucille Biteusky, Lh 

Laboratory lc 'Jyiac heenical sir The Division of Antibiotics and 
Chemistry 4.fix.n Ira fr'ar.e ,tie into€sect in joint studir.s with the laborii 

of the British Pharmacopoeia Cant Fire .)3V: 16 - bt Viral Prod 

- - has an r,nt orG..at ra. . <..a:. , research kiroyc t if, I r ogress on the genetk 

pollovii-uses with the university et i.eee;ter. cudl is as collaborating of 

poliss'aecine nearrsirisleece test serbs the control IltioratOrrea of Canada 

the Lnitcd States at An ier.ca. lithe present state e.f Is sass cake, it is pro. 

true that no laCorrctory tests can cntsrelv ensure the safety set c"te ttv nth 

any vaccine r_r in sees. .t) biological medicine. The re's s ns are omplex 

include, in the case ,t vaccines such problems as that of de uhng t* 

is tie- of a : ice tie account for immunogenic potent. a d safety al 

ayiii t iw p.a3;t -a when they can, at least in „ rt ,e defined 

d lac :,illy, 1 actors misting to usage influence the effecl.se. ess of v t 

F 12 

h as the age of the recipients, the number of doses given, and in some 
semI the skill oaf the v tcdittnar. The immunoloaieal background of 
i;opulattott i{t which Vat tttt c rife itself is also imtlSrrtattt, t 6t1: equenlfy, the 
of test of a eacehte is its safety and effectiveness in the field. Part of the 
It of the NiBSC departments concerned with vaccines therefore involves 
eburatiou in field studies, often in association with the Public Wealth 
ctrttohy Service and, in particular, its Eltiilntnicttogica) Research 
oratttty which has a strong interest in vaccine safety and effectiveness. 
te an'c numcrou. other research links between NII$SC and iat:vetsities, 
litais, itiedical schools and other scientific. laboratories, only a proportion 
,ltieh cats be referred to, at appropriate places, in she report. 
1. 11w research  activities in the Arltihisitics Division the work on anti-
our atttttuoacs, aimed at establishing means of assaying their anti,tuutour 
et, has been productive (page 22). Antibiotics such as bleornycin, fur 
's 'Ic. snake an essential ccuttrihutiOn to the excellent therapeutic results 
bairig'reported in leukaemia and Hodgkin's disease Anti'ttunour anti. 

lea hefticih cannot be asettyed by physico-chemical methods are currently 
ibeda potency on the basis of their anti-bacterial activity, but this does isot 
gss'ts ily reflect their anti-cancer potential. Clinical dosage based on anti. 
i ia1 activity is therefore liable to be unsatisfactory and possibly 
e,•tdiiig. Evidence is accumulating. from work iii many laboratories in-
ieig those of the Division, that anti-tumour action is a consequence of 
k elatnage by the productiout of oxygen-fees radicals. 'rise ability of anti-
tar along ioties to damage cell' ft  DNA may provide an assay of anti-

1taf activity, and such a test has been developed in she Division, bassi
i lease of maiortdiatdehyde. At the present stage of develupinctn, the test 
tyfinecise than anti-bacterial assays and, as an interim tt ensure, a search 
been.made for an indicator bacterial strain, the sensitivity of which to 
th t hibiiiiin by anti-tumour antibiotics parallels their effect on cell-free 

t tY uyrttphic techniques, in pttrtieular the use of HPL.C, have been 
o.ed for the analy is, characterisation and separation of anti-fungal 

111) , tstouuiycitss and tetraryelines. The roil-planet cenn il'uge, developed 
Muionwith MRC stuff, is being further exploited for the separation of 

gtiihtlblilifi; r.aiti loves.
e Division of Baeleriid Products, studies on the toxicity of ffordenhia 

tft*vaecines affirmed that there is variation between.different vaccines in 4itttterotrs tattle manifestations caused by this organism, but also that a, taaf•dtfferesces of significance were not so be lotted (page 25). With 
gslejttion of the endotoxin, which is an accepted cause of pyrexia, the t~tsf by relationship between the various toxins of the organism and the> tr)iogi a! tilt apes associated with the vaccine probably cannot be in field studies. 'the fret[ means of improving the safety of pertussistvitist not redtieing effectiveness, probably ties in basic work aimed ,it rl the nature of the protective antigens audat purifying these for use 

13 
s: 

33 
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as a vaccine. This has beer the basis for much international research in the on htsio c ati s end probably functional tetc}eneity. 'fhc selection of materit 7t? vests and )thou h 'toady 5rts'rse fits been n ade, the a ire has yet to .'for tin interns randl standard la represent 'the ho[ tnUaM therefore >oSrs. Jh 
il l d, tt is, n  d t cs ::. t t s~; t at- , n h a.,•sm in t, fundsmental quest .ion— of which S l ab(s) should the siandard l;re cons lest tI sOth the of es's of id ,it; wn prof, etc ,. sits ns es.ressed Ott t sett? 
w is of 'he rk n ;:n e do , d , e u r.io gaOihcr topic of teseat•ch at the livision is the mechanism of• action o 

s et a t fc s to :n II c I S ac cr, of r1 f Dittoes w of at phkit, harmoths on then large cells. Work with synthetic fragments o aeel t rr e x: nn r- r I'St s ❑c .nn tfl t ti t : ie: i  t otyyto(rophin has shown IIS it uniquely, AC "I Hrt„ induces stet Diann+encsay it vsS' inC pc .en e 3, ;.o tpl tee:.. Ct ttdCt f LCL stair. u .cl ;n ,'aeelnes, 0efud.eoite", Cells Intt without detectable cAMIP aecumtdation; this could b, 7r e to .er it is fate cclitI 0ued ati(nth I y- in Ehl C!9r .CLI>tl t to (,vaxCtke. for two difforicat type* of 1101`11tUpe receptor and is the first oh 
dz l t d ❑ I ut ,nri s t s: mop of what tnay be a general pltenoatennn in .he stircnaf res star Ic ih In t. . Is  d -m am r« na or ti use a c ,n to n cad. done. the dcscrasitisation of riuget cells to their hormone, which is 

r >u at .as of to !y e oeeres h tY n stn r ,.t n o rsmote o   with certain physiok thl al and disease state', al>pears to be due u 
c , >oJ rc ,,> i-c [ nth: c t 1 it d s, titttit fac bg4k,sred function Of a nueleaude binding protein (NB1') eonaponeru in the nos rhoir inh, a it t cen st t iha `lo hr > t o h,spholipids 3 tone ret;eptor system in cell membrane Nit It. etret# red cells desenstuscd plot it cl tut € et r s II i-nm it n t.ten f din t (itch has posse ,c'cht>Itmaie had their reslxnnsivcness restored by their fusion with non-h t ' a al: ph attnns in the to. Its eft o a o 0 i -resi,taut ttacrnophi ; llh fdo.Yed c tdis containing fresh aictivitated Nl3P, This new model system 

ucec to [h ,irk could -cad Sc;u.stanli t :so t tings for the ~(a,U' \mi l iuetdatehowah(irmoneregulatesitsownreslxmse, 
! E oil . r: i •ty )hsr l topic of research in the t)ivisiott includes the dcveko .tnent of hetter n t e .ibrlrr}res fl lit the of cc of It to we c ocilitc sutast aces il sheds F nt p p p• exam le, re arations of luunata tawlh hannon ex-incx er. t {lb [ii;t a - vi ih c~ t ,> tat,.~r It sate also 

, 

Ii , ,d rt li t t, It s ar t,t of 'it it r r .ut tff a :Easrlii A .t7s arc 
ttp2rrir~a Inim an glen& contain residual .tnaounts of unwanted i+then 

;koamot3 s, simple methods arc bring developed !4 defect' c°on- ht for tt rte Ii ne  fi t wl,;if Wady r tc tc Sit c cesrrl v ei iottavt<e (tit Cottad'nrophte hormones which must be controlled to ensure that 

co l h mcch v, :n of t s sse! sca!I interaction is ctnr tu¢icd n e  
tttdru treated with vtowth hormone do not develop pttbetiy t' )dust) I its i in vivo and in vitro assay techniques will also be required colttbor tt it irate the e€ II rn nncroseopy unit l t or the Sc Portirak 0r hennnn growth hormone it  by recombinant-I)NA- :elects on nice s ,pe ha b n peet I ly va(uah n a mrmg is that iy 'which will probably six  be on clinical tr l. A new hioas', y for normal cede he .un is at hl re astlnt to to et us it [f on bin tt qulZav ,has been developed, based on the tttt tsureineni of the cArV 

a supports U k 
"i tr of i is h : ,. u e .,c of ve i3ot #aa:tcnal tells .:\ comparison of results irons tin new bioassay 

thrombi <i ; if : es nc f .t ; i lc.cal gen e er .tion r . thro etn and ttranaeopociai method revealed the presence of an `,,,or, 
peptitd the 

endah teal d m ,c. a lOive micro atiorat study of the methods of detectin g 
lnv ,ttgari n, of the tcc sat ,t Uv which heparin acts is the fourth 8 Pyru ens in 

h .gtattc,t• pteparatic+ns is being era-ordinarl d. A promising new method. at e r _e. E in .h et it's If y -rte anfittest and r t =nertt.; a h ,, Tf,Yylh effect of pyrOget:a on phsnia not. in titter, is ttrud i study be of -.r ::ter v ;.n.~ cat 7 t is f 3n Y I •.in n It el - hint c[ td t t t 
 

2 otnical replacement for the present rabbit test, 
 as <3 

jut uion :ith th Cher tr 5 It i atc.e r: bs anccs: re se in tm ,  tc+n of Oral Producer maintains a strong resear h interest in the pr sent tl;ro he is., flu c, fret c it .ii su[e.ra e is csurt- 1. . . :au v t Chris (page 43), Referenut was Made' in the discussion. on slen.... i ifs it c€ ct is trot w ie Moot Th id I p tzr is n -herald f i t:fo diet imprawed methods for assay of the antigen cottett (if %a clo in b t n t t h z's-it ac nit :oes too u.rar scr. Eat prepsr eta . aeu.•••an'exantple Of work which could ectually well bc. included its he arm hiv been I> it i t p ss ss ae prem isin _ qualities in c: i- .rik ,jatniter the heading Cl rescarclt, In i9lO, and extending into 1981; ss tar I he i P t t ni p?tan❑ clinic l a Ilcations of this work .Y ttis;1ietttd of the Virofa gy 9 partulCal of the Bureau of Biolopacs pr r -t floe stud  [r ttstteitt -.r calif t t u! .r dl i0lutg worker initiated studies of the cellular resfxtnse to ttfuennt a[ o: th r e r h so, x of the Nor "n, es It sic frays 36) is it 55cft3teciites stimulated natural killer lymphocyte activity, followed it ,he detailed c aracteris ion of >c. Maid hcrmnnr e: penally by Ina [f} intexlere>n g ttfte i.yioioaic "P -tell rtlxlnsex weir also It a bxilo5, e 1 uc ion rsari tao, of pert a u y tit at,r, h town rd the significance Of these eiiitcts in natural and vacerue induced Is ,> cot i t it a ,ous t res mixture of chetnt at .tnttl,r n tae rites "Afteid Ter fit her study 
Itch m b, t:re is t> formed by degradat ion, of but oti _rs t Pit's, ,y 55 .paltoviru etas also been given much attention in recent years

is

w u, . t 

3 ) 5
f3 

n...m.,,.,,. , 
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• The supply of live vaccines has been uncertain owing to a varsety of facts, 
indudh'ti: h _ I's tations of the ner.ro.;trulcnce test tr .,!strollitig VOCC 
safct . 4'oli r t:: rr r' in Cs icesit i s. it sir'- of tt is in v#leeiii 
Ir consequence there has .,ten rcnek.d -sett Sn_I at d international interes 
it t t at 1 sac., rc ri suss .otitstt 1 m es t t.: t -;:;o.atitssc on 

n a ., sort,,' c .i to , goil'-, r, ;s t v t ith the cm of 
'lsos url_onF. ri yaps a has bee. shot,m re., sits oca lv that fatal cases 

p sal -tic pcliorsyelitis hale beer catsed bs viruses closeiY related to ;ht 
vsstrsi u stiatas. \, nthsupport Roc an MRC t t dl . b .' auv tr'c'ri, with 
F ,I ion:t (t tt t -rt a crttyt aims atelonit t-ct rn cat n,t )trust.
I stains, (f (psi: inter Y this work could o load to Fit p itc tions in 
e nstructior. of 5tab1e live va~cinc strains, and in the arc ,action atpunt 

• an n I ,r as, is t c. . I teas salt) iii,, ,oc,ib!,, ruFus ti : of in V 
t ,trntgt.,s a his 'C c.,r d re-r i ss, h, costly ,n stvo ❑c.tcivil a elc.e test. 
a troradirser seraph','  .size enhancement t,chn:que has : ccn d,veloped 
assaying thc a rtigenic potency of t tactiveted poliov ,Scistui,. The meshes 
5-sass tei,tirl)  tot_ sensitive and r scsise as ss.' ,is i'ci t ; Ic.::, costly than .
c rat in t:vr methods, which it could will i- t es-edo, prrsvided correlal 
with human tmrssuncrgvttiCrty can be dernonst-ated. 

fi'c Livi Son nos tong had an interest in t_l - tar_:jariisartion of interfere 
but th.' Ito siss„ iruernational striic•s of tbhr slits: - . ti use, especially 
t  t ,era sit c rt:cers; ('as timdated a research p ro;'ra--.rive to characterise 
d fernt m l erferons by use of :nonoclonl antibodies (page 47t, 

The stud o' po'ysacc.arisles and other ,,arbohydrates continues to t 
e.a;ar ira,xcst of the• hc•nretr-e Section (pies- 511 Much evidence has is 
o'tained to he v t iat 'sep srr t . aid .then g yc saminoglycans prevent his 
coagulation not only by action upon clotting Pastor Xa . ; 

HPLC tec.,utgcc.,, Oral their -ipplr,sstiotts to the analysis of prolog 
substances see-C _ se-oste,,l issag stanrtit:g tnterest of the Section. 1'he method' 
successfully been applied to the separation of insulin and to analyrsis

v trtety of peptides, ncludng including the assay of a con:bmaf c epaitttion o; .15e1! 
ad raotrtrtrnr , l❑ carbohydrate analysis HPLC has been used for separal 

,aces c It tsaccharides• The analysis of larger molecules, such as
giacoprotein hit', rnones, allergens and polysaccharides, is now being studio 
is earl c,f size etch sior nre,a rte r -h, under HPLC conditi ons. 

The .:;a. ,,, s<. !< ', <_c , seen n uch concerned auo setting% 
techrslques !or tie prods cnorz of monocionai antibodies front hsbridotna'a 

lines tpage fish (Ioi.xioraal attibodies ,as, iCen produced against 
it r LiaIi. .tart,r,r Oi ha rims wh a otood cell td ha, . atcntizI -ipplicolt 
in the stand _rd is-ascii  anti control of t,.esc antihi,di s, which arc now firi 
clinical tae, for example, in the treatment t of ruhaemia anti graft s-- iron 

a P=otrising results have also been Obtained in the preparation of iybiidil 

sy ill u;rsing antibodies against to t sit y and hypothalamus colt inetttrt 

anti . cos. The apphcatir n of h hr..:onta clones to the standardte:ttioti 

a let  extracts is also being ex-lo.ed. -In collaboration with the Divissic 

liT 
is - y 

I t llh1 
cR 1M 

L 

sl 

f fits diY-nnrrincns for einit" 0g*eiriNt mietwteupy.. Cw1ssrtrt.Ycs! Sc r tt'orkshop, Nitt5i' 
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In, pepli ares 'for as, the cc'.i-planet centr tug ^, tiec. c v,,Iopliwrtt of wh 

w,-, is errc;i t:, 'n the Lanectcir'e f i t report, i i., ;inus' . j ci much value 

- - N aI..adl. _A:.bra' pIt  tie fit s t , o;rat's c at -hie work is i" cantral varialross 

pr'p .rtit nal ".otispo iron, ;lhiltich:efy : may -tile + -:a ' ua ils t ills e crteaiiirern 

of .he drifcre.il comporents a•hiel inr-.ht i sip: see the need. I'm biological ass 

tic tiro car . t rrytcii i ., liar • ; _ ft. T'Esosrta } , ,d ;estai seat (I'. de Ros 
I-{PI Y- l roc our e P =vnt rrp ci colic cioratst etc cn [,e iii,' lea r ay be aserp 

b, the firitssl Pharmacopoeia t inlr en z a: rei.lac: nlents l ar ma say 
c i cal ,u icy r. „I t I p d o it h cc of natet. 

f r t srcfte 1F teen a tit r.7t1'. tai intl = lnd. are, : cliii fred for it 1 
a if i ic e the c oire or n- tier al u teal c I  led t . one c a  by reason 
patent tigistr When a replaceneri st tdr.ci is teciurred, per ap' if irr 20 ye 

later, tlie'evrco I1c tacit) I.nerllal csl tti tot ccS C 1 Jroe,t Chill; or,lie may 
hoer cd live opmerrte the cri. tr,tl ❑ trsi0 act r.rot' p oc 'and ethers n 
have en de I pets nefepnecenili The ehcc cc of a su taF cc rcpla es rcntj 

be m .aenced b. lee _behest :ocr or a airabte ni,:urale •seder •tol cgs it as 
9 i = e.Onciti Pns, . ut a cate.c.i eflet , tea Ct ilS, nftl aka it e Ire terse icse,aling, . . 

•- sample of m ,coin, of PllnFi, ea..np < n d.ui?,.v and high } n'ency, ,ras Sit io 

.,o.isiaered a a rap' ,,ce tent let- tire .F rst lnl erecttotal Sri ccslacd: for Nystai 

Hoes eset, the ratter al ss tiC shanan by ..n 1-IPI a pieced r re cne_r icce'elolliit 
i t the l)teteiotc to hccee v atrtrcptrstldttt i f  ' h • .i, smile atvpnc i and would ltl 
Steen t ue' 'ita,ie it t' rt inter arts nal stand -'rd. - ' 

lit, ns on ,so k n tie l)te ision- :Ind eoltatorative a ,lye the follow, 
t I ase tee ye n UUl101es eete n- all slued in the period under tat':ca tlieorny 

,. T2/P2 T2/P2 tJRPT I rslhroricyctrt iii.-t 1 Candictd,n ffRP i replomvcin'4 
Taf'ritncyeitr liP Pl aid Nys at l , Br sh SI V. 'ark is in progress- 

~ . relercr. C of sat i ti is os ym Nei n .33eo it` em Ar ciiid Sit omun 
hiatt it , td e D i t cii t iaresi a mac  p in n for..,uial n it : Guideline,, 

a 
C ,tciit It Aese meson, of hat tan enact r 'sat f set c's ,thich has _ been p ib,isl ell 
is HO. 

sa 
11

J'y ••arch i 

learesl has ea rents ad in the ps.vene anti f ,c oca., r h cia rerortediyc-
ttd in;nnrfoloeie ii ad cue ant and iyl cchole letolaeniic ec tiv ties and,-

Sr htr -sie viol cerl ,tiii aft t-t uo.r Ji gs. ,`- iri has therefore 
tar E tl.tkcn dternptinc to air elate- pe-rly it t'ticntres - villa bni4P 
prop rtiee, f r,eiicduick theft effects ten cell mem branes The e',hl s t c ttl 

their he list t> Oct a5e far on release tel toes lug me •bran :y'itractionco 
('s l7, Ph9nt Phrt its u)~ pests, l hntc tie e c.~ ~a Is H'LC t Ii 

des e .opcitciml -vefh I ia ;.yeenrroiofthe ; n .btoli '= 
tct,MM 

• f̀i•
dl irk ita oahnoie oil nee its it :;va vu an „f the re ti it) 

:' gene., I ::eil ytoto-s cis , ..0 -era u tstran:d i's i ,e li lt get S i I I t • h15 

en tic :ii e nti-Liii stir pre}: IC) Jf tits its in Tan Jc . .I 1

{Viet Ogg, f, l t: t  The airs 1. Ili , \,ors is the de,.l Op area of 1 , viii 

. ., endhod.c lci te yi is ti lt -lutnaur ac:,s it, n bleamycin and', either of ll tiq 

2 
>, i3 

i; _ 

ics to provic a secure basis for their therapeutic use in satin, it was 
it that oxidative damage to the drug hfcontycin lead. Enaetivaiioll to of 
gky r• acuvnles. This loss was closely paralleled ill dirl'erent strains of 
51e 1 ill ':ll-tree system s, and SL•gfested a sintilarily of fiction for th:. 
urea and in vitro; (2) when one of the active eonlpouents of the 

it, cotnpl>.x was altered by a simple removal of one meihyl groap, 
at ,that it S its activity Occur'ell, which highlighted problems of ilsul$ 
as models for the cancer cell. These changes included a large increase Ea against M,trrbiIClcrfutn ,rrrtexrrantis, hilt lost of activity against .ruf?!7(is, Parallel studies or DNA dantirge monitored in it eelf•frce t .release Of mafottdialdehyde confirmed that loss of activity as Sects Sith'n1,S' was the more likely reflection of a change ill anti-£tlrnotar ye ,he drug consplcx. .As the anti-bacterial assay in present use is 
to roc ,natchecl in precision in the shurt-term future by assays of anti 
clrvtty, selection of bacterial strains with a sensitivity to anti-tumour K ivilicti Parallel irr ylrrn damage to DNA appears to be a useful 
In a more satisfactory assay method. E.vident:e continues Lu grow, 

'S in file Division (J. M. C. Gutteridee with Dr B. Haliiweifl, King's l,onion) and elsewhere, that the action of many anti itnnou 
s is to iiamage DNA by their ability is pttrlicipate, in the presence of of ions, in the formation of f)xygfil•f1'eC^3a licills, the damaging which cancer cells are Ices able to withstand than normal cells •sets reciclge is also collaborating with other workers (Dr E), Shake tf itaf Prof D. Armstrong, Oslo) on the role of free radicals in -,site damage in diseaseslates of the retina and of jc,ints• 
ser of e ttibhshecl procedures exist for the IIPI,C separation of both if, And neomycin•,' bill these are ail of' a qualitative nature.. 'E'lle -itt and adaptation required to allow these procedure, to by used rely with a precision equal to that which call be obtainer! sgi ally in considerable, requiring tern careful control ofsal detail and is at,  im)x>rtanl field or study in the Ehvisinn (A. It. P. de J+o sit Jr is possible that .laniard preparations of the 
eonlpottentsot'heterogerieous, potentially tnx cantthicltict.otttp}exes )dtdieill, gentamicitl, nettnsyein and polyn)vxin, will be required, Of Ill, miclo-rneaeulemenrs image analyser has been developed Il 1, 
dbrrdge)sotilatitcanheemployedformeasuringzunesof:nhibition fills contrast in density between 

x 
areas of growth and inhibition, egperiod cm f a:cuhafton o• when using Pseudo,nortt s flerltgrnoaafor1 rat henlcallin. the of precision assays has been generally iinprovcci, ei Yg in culture medium used. 
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Bacterial ProduelProducts Division 

The work. of ito' Di' den hat uedr one a d ,tee o re-orientation toward 
bpi rheinleal approach to the problems of bacterial vae.'inei. Dr E. f;riffit 
at, aciatit7 bed sorter iii i,acteriat buttenaieIt}, has joined tht: Division a 
with Dr 1<K. lt. c0! .at, is i tending to I, eErte?I r, <ttseie nit previous studies 
the ffeets of iron nn. bacterial ttithopvn .1tv. The physiological 
morphological state ii winch bacter-1 act t. t<_,thigers its vivo often dif 
fret : .,it,' tail, d ir: labni ,too' culture; an cedar, I a.ndi.ea of such chic 5gcs 
th whoc,airo - -yeah bacillus is Badly to inai e v • keovdceiee (if the antigi 
ite!por_an: in protection Thus is successf;al microbial cat.+.gen must pnsS 
the c oa ty to ludg and flourish itt the human pod'  abets the e neenteati 

P b r 
Of tt6 J T37I a 1 t tins ii .ci t for 01.1 eta grctYth i extremely tk 

t crt. i i t) it' .i ,,tore .,act r a h h  sho n o po=, - ,s the capability 

u £ adapting -ari tit tc, a ,w roi. c'ivir enren v th the fe manor; of s n•F, 
m_lec-des ca it .e ?t_c'ate:tog ii it ..tt2...a:nd which may ,act as pi0th 

t : at t gut It i or . -is bur se phi sc n c s r rtst,Q unideattfted that imp ii r
Iii , r,. +amine t . ve rot at beet it I Pei 
A corn car.:blc hr ef'rrtcal re on at tot fl ) ci~l anal s ih the Iir, ;Y 

been', a . bacterial Ualt ,iccharide vecon" thi.i are all - lately tit t if 

a be . t .ry.,_:a i„ 1 ii C' ci lar c,+aracteristics of the pill SaCcfrin 
i d _ ar n- a•. <,t t ocr they re on t ri d. Ch nt d or ph v co chcrote ii 'iii lit 

r h resutted ianion celmihvration .sit" the t_.t cn istr; SECt1: R. -

7 - - Control

In 19, 8 fil, niarofactuers pretocolt and sampiassv: re astttitted front a t 
of 1314 batches of ltd ns d bacterial pro-iiactt, l iclirltni vaccines agog 

^`- anthrax chit r t •]itch t ItirD Ica ltOs it S pnvaitioviccal infections I tan) 

ton_rc il~ -,is and tphu,, a+well es tabercir!m art drat  as and t, nmdtt 

animal antist a. if 

I he brJnt of a atoduct license ii t, „ i or thes„le af a adyvalent V a.cittr 
the nit, - ups >ptr o P lcs tar i of ia t t11IC,c CC,il llit CCtlil1t.i necessitated "{ 
eat e xc el t!on of not.-I imethod , of yu lity coi i trcl fir a enactor, Not only, 
the new ,accinu conatunone :ant get c serotypes, '4 in all, than any tan.. 
previcirste teat fated liii stair to n ,, bat all v IF l7 'ty t h trt.t s 0 

nr V r ins of - tli t} In l atJ r titr, an'rins tiled liable to st. [ nt , ors f I l 

to milt and tneff,cacions tooled ate, further, the -only certain ti etl,ts 

'vaceme h(t potency,ass'Y known for he insulted `tae irnr•.rzi.isatizln and 
sanei?tine,, Gt 7L.Itan st,t 1 ce:s ❑nd the Sitin..t.,te of it', v..cctnces' ant': 

rent or:.es b1 a radioirnnta iron S'up re; ti ed o cost £l M-01 for each cSV 

to tell 

Fhe Li,vise n , tesicrto e th development ut .a uuubfe cttf fusion w It

L, 24 

ii 

al 

3c. the identification of each of the la poissaccharides in tine final vaccine, 
of tieihgtlwaselabo atedintoasemi•quatttitativeInoreclitre  whichprovitfes 
fair c thttate of the quantity of each polysaccharide present. Simultaneously, 
1 ilt.;; n c l3F,i ed itnmunoao'beat assay (1'1 ,NSA) was developed to ieplace the 
tdiattnn1iu,ua5say for the estin,atiota of pncumlcoccal antibodies in human "ate method was used for a vaccine Ixtfeuey assay conduett.'d in a small 
!o i> of ynhtnteers from older iNIBS('staft. Clear evidence of the practicality "an c-Ccluotaic ixttortcy assay using f.i..ISA wits obtained, together with a ,p0tisir*tion of the efficacy of the tested batch of vaccine, The Ci1.JSA 
Fin tjuc is now being useti to itivestigate the antibody responses to teamtvtensl polysaechat'idc vaccine of various groups or vaccitnecs who, 
jpttse of disease or treatment of diseasi•, may he considered at high risk front 

tintu ocialinfection. 
'he Chemistry Section undertook a range ,if chemical and physical tests, 
~Catiny certain crucial tests such as Sc fit t a'_en, and esanaiirir' hatches of 

ihdividu l type-spec? ic.. robs rc ti linac ry 0th, ro.edures tuch as 
pile&I' rotation, chrnntia;cgraphv and cItnau ic,if analyses of st"ctfic 
anotitccharides,  It is expected that a ,ictailes; pii,fil a Et -,csciststca fer 
iii type of polysaccltariie in each batch The €sets at pre eat in use mat 
4e-tirc. extension to er surc batch to batch r pt -lueibt ty atthe aectne. and,
,tit course, soitte OF ttscseIcsts may fir rayi ecd by uthus wtttctt ar, mere 
et*ific and accurate Ae part of the c dlc> orate,c prat.ta t ic lcx 6, r tort 
rules are in pregres to t, elate s,;t fractio.3s of the 7afl9ac ha idc .o 
feethine their bioic tea, ft r,, `rtaes, ancf to try to cetreiatc these with 

fi 4•chi tl p :ra i t 
~

ma 
 eatam na,ron of r ct rte's va core's c clfeelecf from pherritacics in t ]'cunt= 

use was made in f S ) I he a,ee net snc:udcd tetanus end diphtheria P7ids and pertussis l l ns and ceiabittnd praparatotis of the e nn- ens W-POlipttev was detected n c,inhtheria toe's l tint sou c eL t ply 01 tnt hatchet thisante vaccine were fcainti to hate a,, idt nticai fan! r ch mat r tc l.ed he Division now Pr ivi lea to _tertlity ies ing and rstcrt--hint is ❑tifie tine 
for the lnstitt to it ti, I)' fur the p..cpo'e of 4dt.lrot teetiits f i. '1 

k ns). 

it`fdirds 
i te5 in the Division led to the establishment urtaing l et s dl) 01 the Eritish tepee Preparation for Tetanus raztuaxsn Per the Fhuu'ati+ i 1-'t th ef €nfyrnationaf Standard for Pertutsis Vaccine and the putative I t British ni}And for Pertussis Vaccine, '1 esoiki.,g reference prepir ,ion of pas aaat t$C1,fi was also set up  for use in thr titratiot i f ra"utaus_.•_cat $ ecltarldeantibody. 

h) tinns of the toxicity of rs:rtisds van liar 13 llooker with P. ,1 on} involved tests of several differ at activities sclenyt it ester 
3 , 

15 

25 
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• . . _ ., .._ .. ..... 

st mu4tiien, j ilt,tntion o, ii eight Bain in ton  r „tt Eabdc , ex,ciiv endct( 

....en, tiLt ;an,_ sin u: :tio, ar.; the it_t -,snn c f 1pntphocysc 

h ten,'in lip <.a'in ,a, hv,i, oh es,mt it  ia rio a. Iliac 'srcoert ins were fit 

to be j  re.ttl . ly 'as ab hetw, n oil "creel ba ct zs, aitd ha an was sin'. 
• in ho itsh and 'titti A e isstn vt ci ic 1 Ia s•ten- la v cciii gain 'test

•

. 

h t-c ,nsulin - r i. tern °stcncl to fl lost n tiio,: i t d- ,cline diffrefa 

hetwcen'saccines andcud' prc;dtictitxi batch c. p,.rtu: is-eontauring Voc 

Ior use in the L ii ed h:ngc.orr is no,, IChtetl i a- that. 'ln't,ccties, and for 

ui lustion vi rat ~ivt. i uli and b p, , ' it,' s ii t sc i , et zit: ibet cigrtifih 

c,c i 'Lens Sio not occur Irl the ri tes,- o.` th?s i ,rt it n en ,tabtished that 

hyiteritisiarr . m;a ntis sit e.:.aus.ed by lie ,rti -ts vac_tne uaas not _dui 

• r,paued ill n clearance and ss • sue raet n by a 'aL aqent rePran 

period isi erie two tours in rhich by - in' tili reistisiss could nOt 

reprvduccd 
Research c n cholera vac insa e pi cu the si5tid ertt, t; ttbady :espvai 

an alternatis t o tit. r c u, ora _cc ,a test s ,, ii. is t of vaccine fall 

{A W. For,' uitl: I : !'t.--+,ant ! ,.c eihr st.jii reel tare was. feite t 

reprodrteshle with a de po,t.,- to the vaccine which 51St, correlated will 

. pross•ctio--^..response. -i he sacein, s .for use i t aaid ruts u d :an@ladesh 

~'.e,1 ll 7nCll In ,S 3~tc 1' i  l&ibitr.tl,ry toofl tSi ,isig it i.€ati_ to pole 
- `. litchi n; lb ilist  el i -once Th. vac i e, inr`: d 1 tour idsof t 

cii to cat is piths, whale it rio sac in an i n, is ai bin bons of tR 

The _tuInivc vai,,e ef. the II in it tai _rato  test, ct' indi -.tore. of ye<ti~ 

sh its .i wit the ft  ti is I ltc ,acct. nC , t it l it, S or s c ,: i:1ti 
F - th to mak s v fcr i ss , to : z and -. ei4 cc„ s t.~.. been is  nU l•ne ., . 

ti I vv it it it, cen„1 lice rii  t, t•:e use ctracci c in the ,:,i, tilt 

c<iet,ot ul the it ase 
x i tudi<s t 55 c vicctitc iT. 4v' ,;,,.rn itb Clerk 's vic eccimcd r 

itei boil and have estahlisheI th .r: tiff rIto 'tic al vartabi.ity of the ,itffi 

strnrs in .current use Whether this vrtta iii is. pitch srypic Or tJr' 

c ..Ilan o f en it C iron a tilts ' ,taiturc t .iu..., stu,iy. Althc thB 

of E : t t in t r..: indi :Plums "iii ' ieIt coati itc, it is n  nlikely th tt s, 

be removed tr nt the natioral unction pr ivr:inw e within _a s e 

Rork: on l3 41 s i t !<t,;,bein wirind uow❑ ii Oras,r to give ., .riftti 

not,. iii  sitii tl t,cstti,itt 
Ti en ufin t ic ha e it  Per` a m nazi it "i'. `ir, ftc nor i5 t' 

vsrt _, nt. , t ti ,. i csui s Ii at as be n aete, ted in ;he  Ii lis 'in s I. Id 

St lstary ,, H n itel, .:f dd ngtan i d itt ti i t to a. v a tLlity i I til~ 

St t n . It t di v, th d cici e r t t i t u ui in th hilt rC I  it 

title it  u't I co ec sit l pr in I nts tee in the ssir. ?. 

Cr is ,ir it e it Id sit iii h an is it fta e -n diphtheria a t 0, 
rc F at tit ssit. rs: I o es It Vt Sh<i` kits tr 1t lvtchili'- St th ,l, 'i ii 

7h c(u lies tat. lit nerd,pr c3 is ti it [ht_ih ai 

vi r till its h ci t as i i r e in the I sit d F in do it  c Ott se ? f

s,tiyiaut 'i i t .m .iut,ity It as she vn _ha, the ho ti it  i , ai'- i3 1111 

i ` " 312

WITN6405006_0028 



7 
~ ~ Blood Products Division 

Hann o'en 'a al i .hcd nesv Division in i076, ..the past three years at 
seen the coast iei tiot and develor ment of Blood Products as a separ 
department of he Institute, and also usa el er ie t of axpasnsiott into new fief 
.y growing s,,inntiftc retool at ion n in relented nog ely in as publications .but a 
in the ranther of scientific vol ors -.ant: have ,tree for .short periods 
attachment for training or cot ah .rat ve resrarc i In 9980, the flivisi 
wekoinnd ou hot Ec to Sabbatical leave 1_J Anita- Mar a: is I' ocher, fn 
`Prof .,tor van's I t_orrt tr • in Paris, P's f(taus Miller fermi Pit feasor Grail 
laboratory in Munich,' and Dr Neville Marsh from 'the Queen Elizab~ 
College, London. 

In its review of the work of the Division to ,97$, the Scientific i'ol 
Advisory Committee (supported by Professor A. L. Biootrt. Dr J. D. Cash, 
vr'/ittrro.ri Maycock and Mr t_ G. *„'aft) r;cinclu led that the to vj,sa an urgent nl 
Its exstand upon the encelient basis already established in order to uaderts 
increased activities in several areas. TI.ese included further work 
standardisation, control and r scareh or biood to tar factors, and control 
mitt: products of the National Blood TiTransfusion races; loattia ftactionatl 
laboratories. Unfortunate,y the finance necessary to :up.-ort such expttns 
has not become available, and only by .leans sal an element of reoreartisati 
of worn within the Division has it been possible to a" coinr,odate some of lb 
devel pit casts. an additional laboratory has he .n commissioned for 
Division by means of reorganisation within the Institute, and is currently tit 
particularly by visim tog workers. 

A Blood Products Advisory -Panel (nen:ber hito, fstge d91 was estabitt 
to 8i se advice in rs olvin scientific .vrobletxss of st andardtsat.on and cottli 
Al its first ro eting in December t97€, ti Panel considered 
-scan{ ar tcetior of Factor VIII and advised that this regr,ired well-ealtheai 
working standards, which are currently provided by NIBSC to roanuf ietuf 
and tilso to tic haernolhilia clt ical laboratoiice of the National IIei 
Serve e:. The clinical use wet, considered likely to grow, and this demand mi 
possibly he met by the Blood Transfusion Service with help from NIBSC iqi 
necessary ; collaborative studies for allocating potency. The Panel ,a 
eottai,lered the evaluation o= prekallik rein activator in. samples of pli
protein fraction rand albumin, The standardisation of urokinase, w'ueh 
coot ilic.ted by the existence of two forms, high and low molecular xeij 
which behave diitsrently _n assays, was also discussed. A two-day sciettii 
mart tnt was also held, in ! ctober I Fist) to cn atmnc swans cf intpra vingl 
standardisation of Factor Vill concentrate, and is :further 'referred to till 

section on control. 
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t . pi vision received protocols and samples of some 730 hatches of blood 
„ i : in the period order re ' ar. Abcait h. .i1 0f m t,s_ „re of F,,,,ot VIt 

:t _,st''oconcerned aibm nin the ,emainder ind-eded.:are-tile 01 h: a'r;n 
tX sii7tO lt3'Sc, ,'San zse <ind Other products, A sarie y tI it deem' 

• . and tn'ludincg damn5 s of pi,.t ,il i:CT.. tt acti''a F r in til suss 
Control 'regr -re items for  o,cpt.red from tssut, cult ares  or 

renal celia were forrnui tee wish staff of tae Z ir,,s rob t Dtvisi n 
utmpoRtant recent devt top.nie it in contrut wotIt has here the exam-oat;on h' 

y4sion of protocol' alit samples of blood prods t ann ufactrared bti'th 
t el ractionatia;rt laboratories of the Na.ioi,al blood Tear sfrdon Se,via 
t w possible to compare the material talhistnttm,:p as -ia protein fractie 1 

- VIIf and f'ac,r €Xt pt _diced by .these Naticnty➢ H_xlth Service 
''tries at P.istrt fora and Pit nh t. 'i as i,h conime c l ,;loud 

";i and a fruitfu: dialogue with the Blood Transfusaot Service 
lgcturers has bee estalt;tshed, These products of the Blood Tr nstusi it 

ice have been found to be generally of ceclotit gnasny 
lie period under review has seen a coat nuir:g increase in the nunrher of 

Les of Factor Vlll controlled. Material is currently examined from five 
rites,vial firms and three Blood Transfusion Service laboratories, The 

p Eoiin; of commercial albumin and plasma protein fraction received for 
nn has also shown a steady increase over the three years, and numerous 'kiting

rs of alhumi:i from the Blood Transfusion Service are also floss'
titan •d. There hiss. beast 'oil's i cr,.its in the tiumber of batches of heracin i 
! have been submitt5d for control ptarpos •while other drug, .uch s

e{>lokinase. urokina e ttnti ancrod, have en,airi,2d relatively stable in the 1 
jl rof batches reco ved. . 

trre has been ats trttcuiar problem in the per rod u,,,lcr review in reaching
jy inept on potency estimates with the USA imiamimtfa,ctsrcrs of Factor VIII 
a trentrs=te. This is of importance, not only to snore that c inicians are 
&4dcll with material of consistent potency but also because of the cost 

eclticn ry as p-icc iv ctctcrntnmd 'par u it t*'IEBSL estimates of potent 
jinge between 71 and '33v , less than those of the -.nerican co p attic, 

4, simately halt of the total National Health Service 'usage of . aceitr VIII 
-llsehaemophais, population is trier by imported .3niericast. prodtt ts, it.  is 

iptrd to get precise ltgimrs, bi't :t cortscrvative estrtaate :would be that 
ñiewliere in excess of 30 nmtll,on units of Factor VIII are imported each year rat fate USA alone, representing: a drug till approaching €3 million. The 

$gblent has been that the American manufacturers have Lees using n Factor 
C4fl rtandatil prepared by the hureaai of Bir,lor;ics, US hood "t td Drugs 

tntnistra inn, which has been a plasma standard ̀ uianpropriete for as.5,yin4 
'ottceht:ate material, the rase oh thi„ standard also. introdntced an additional 
1E,'egsary step in the standardisation ptocedctre for the. American inanu-rer,, While reduction, have been ecure 3 in eiainied c otene. levels, in ping with the results of NIBSC scientist cearly this was in.ierently art 
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unsatisfactory situation. In Oct(>ber 1981) a meeting was held at NIUSC, 

attended by reprcvcrttatives of the US drug companies involved, t.ogettrer with 

representativ s of the t)S Bureau of liioicigica, other F ttrolxcm and UK Nana. 

facturers, and clinicians who use Factor Vill, 'T'he problem was explored in 

some depth and it became clean that the main stumbling block was the 

intcrptNit'ton of an additional Sandard, namely an Amerlean national 

standard, It way generally agreed that if this intermediate stage of stattelard- 

iyntion were omitted, and the US cornprnrercilibrated their house srandarc 

solely against the Irtternati()nal Standard, a significant imptovenreni woofs 

ensue. It was agreed at the end of the meeting that the Bureau of Biologici 

would no longer issue their own Factor V I It standard. It was also agreed t€1a. 

the WHO international Standard should be made available by NI BSC to U 

manufacturers for calibrating their house standards, and it is anticipated tha 

there will be fewer problems iii the future. 

Standards 
The main new inter national St andard estahlfshccl in t be past three years was lb 

first International Reference Preparation for Antithrombin III in 1979. Air. 

established were the first Briti.11 Standard for Blood Coagulation Parte 

VIII ,R.lated Antigen, Ilttrnatt, for Ihimunaassav-, the 7th, 5th and 9t 

British Standards for Blood Coagulation Factor VIII. Plasarut, Human and 

tartish Working Standard for Factor Vi ll ('oncentrate, Hum rn. The V. Fit 

International Standards that are in most demand are those for l-lepnrin an 

Factor VIII concentrate, and both of these will need to be replaced wrthitl ti', 

next two years Discussions are already taking place with various intermte 

scientists about how best to concluet the ec?llaburaiier studies, and on Site kit 

of standard that would be the most appropriate fort Item 1wo :r.?portant drug, 

• There is a conrinuine and extensive treed for the British Standard for Fact,. 

VIII, which is supplied as a working standard to file UK Blood Ffan.lusic 

Service Plasma € [action anon L.abc?ratories and also to those laboratories i 

the Natrona: Heatih Service involved with the treabnettt I 

haemophiliac patients, 'The Standard is rz{>Iticcd on average about once eves 

Ill months. British Working Standards for Factor Vlll and Factor iXca 

centratcs have also been estat hshad and these are used by the productir 

laboratories at Fistree, Oxford and bdinbtrrgh and by NIBSC. By this urea, 

there is s'cry little diificttlty in agreeing with the potency estimates of II 

United Kingdom manufacturers of Factor VIII and Factor IX. On the i 

tern ational scene, the decision has been Made in principle that it. would 

highly h desitablc to have a Factor VIII  plasma standard as well as the a istil 

Factors VIII le to have., atrtnciard, and a collaborative study tarn  progress. 

There is a need for an improved plasmin standard, and the decision has be 

taken to replace the existing glycerol-based plasntin standard, which 

inherently mlstsbke, with a suitable freeze dr led plasintn• A eollaborat)vesttt 

of a new piasmin standard is in progress. 

There are ongoing problems in relation to agreement on the standardrsati 
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of hepar n and ttrokinase. It is of interest that both these drugs which are of 
svllelt.dd ering character. share a commonr feature that both high and low 
rmmt?.lceefar weight forms are produced. The pi went standards are a nrtsture(if 
the high and low molecular weight locusts. and it is uncertain whether a mixed 
5t;tttdard wilt prove s tisfactor) for calibrating material that is ottly of either 
high or low rtolceatfar weight. t)istl ssi4rr is taking place on this issue, and the 

stsioir is well represented on the various sub-comrni t es tilt he lnternational 
g>ctety' for 'tlrrornhnsis motel Haetnosrasis itrai considers ihesc. artd related 
isiatters. 

gesearch 

.me mam at  of research in the Division Fall into form broad categories: (1) 
the study of blgpd clotting factors and then inhibitors, in tstrtictdar Factors 

and IX, and .t tim it 'n rotnibitr I11; (2) the biochenusicy of the conversion of 
fiirinogctl to fibrin and the removal of frhrin by_fr'brin sl ysis; t3) the platelet- 
scssef wall interaction with p trticulat'rcference to senors thronrbegenesis; 
and (4) the m chanistn of action of heparin and its analogues: 

3 he work on hliood clotting Factor V Il1 has rlcrnonstr„rcd that its binding to 
,hrmspholipid can protect the factor front inactivation (T. W. Batrowcliffe. 

ith C. Kemhall- ors C.A.A Fgglcton and E. Gray). A propotiion of 
haemophdia patient. have Factor VIII inhibitors:ut I:.heir blood and flint 
Treatment is difficult, sometimes reaarrng very large doses of expensive Factor 

Iii. The possible rrpplicrstions of the protective effect of phospho pid are 
ihetefore explored. Successful wok k along these lines could lead to substantial 
dfct savit gs to fire National Health Service. The research into the relationship 
'between phospltolipids and blood eoarul, t-on is continuing with the aid of an 
vIRC project grant. A number of co€lahorausc workshops on the assay of 
clotting factors have been field which were helpful in identifying causes of 
major variations ut tesu',ts between different laboratories (T. V.'. Jtarrowclif€e 
aadT. B. L. Kirkwood). 
> The binding of heparin to arrtithrornbin III, the main physiological inhibitor 
t)f dotting, has been studied and various :cotnmercially prepared anti-
3 ircmbins have been examined (T. 4b`. Barroweliffe, wth C. A. Eggletonl. it 
has+ become apparent, however, that heparin does not act solely oft anti 
lire robin III .and that other n echanisn s also exist in the plasma for 
neriiralising act ivated clotting tutor,. The ability of heparin and heparin 
analogues to release lipoprotein lap use has been as subjest of particular study. 

The development of new method ?logs for stading fibrino vsis has oc-
Pupied much attention (P. J. (,affney, with F. Joe anti M. M.ahmoud). The 
yatue of chrorrtogeric substrates as indicators of fibrinoiysis has been explored 

.Iw h.R. D.Philo) and it has been showynthat they, have certain advantages for 
illy assay of antithron hip ill in plasma and are of use in distinguishing high 

unit low molecular rvsight urokinase. A new radiohnnrunometric assay was 
deselt)peci (with M. Spitz) which obviates the need to label either antigen or 
rfhtibrxty. Improved assays are being sought for the measurement of the high-
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molcc t. as weight fat ran tray uc.ar tcras :.at a ieonters) which may sere 
as 3 patf.lick of the set. at a' at' a t tal a: t larecag at  and tarn hosis. 

. .'^ A.stt't . kr a'at" a,= 'a W. . C t t tci w h . e of th- Fur:etiona
defect a c is :act i v.: clot t :rt ge r:c ]a u ixat at. au. n of pelt' 
nterisat.a tc:: t d t vc,iL u t t air:_ _.tun n r.n -1 ,In,t c.ua and molecule 

- has bP a ,a, led , t a,sin;- I ~ha - rncm t.at t..`.'aa ,l..es1 c,n .,c•lc vinat plates. I 
a appear Iii 0the a, 'tataticaof fit aa'en as an, .ted a th`tanra ear ati .n am 

n_ tr:;; throinf it I is .lit prep tie p it art. _ptoahaat poi, ,n the It tact on o 
variant me Icc,tle, ., 

A clef ul - :ud it pr ?. F [h th r 1 r or,l of th 
mechat s"l s 'il' s eair:set to 'al ate e s alt aui •rc: a a'as. .it cloy 
co€labc a s at ill in a m ic at  )1 a at a 1L E c l y v n ha gent 

rt ultr. ,t: tat .aa,-t .u..a h.. c>..an catraca our of t rt c t,u, c ;*frhe sea at, 
'endotn n.ra to. auoas fo 'n o via s, mechr u l as a  high Lar 

..,his:tt.ha, concen a ion; at attn en yn tt ra.a,aban In ac-atr 3a is a to puitliftcd aesuit 
.k usirg.. tale_: a tiatic, .t has f,,. at .,a ca a .h ,.t Inc neat .a Cad aLa a, n is night 

resist'nt t It' _i cc 3f th nrr tl n, ea h nit  pac.: n e is a) enee of Stasis 
. a. as t> iti a  ta I =troling t❑ re.,,iia a.`to ale pa 10 ae:is of cenou 

thromc vsa I at at =aa as u ac f a .vie tsl r , t .cte at eause o 
l i a r.. vatatoaaa .9t.un. "i a,sc .,;g ,.a t„a c I, p p~escnac at Ua ~ t _cal pa ucaition a 

s  thrombiat rid nr ia letaa c t'tn ac L an f I ih ,T !h o , b:n is able t 
produce sis IN ar, n :th tat 1 t a taint t c vet et a , is cnt..e€y-corsi ten 
wlthah as II Iegu a d fin 1t, .at ,tut)psy th :a at' a v„ at wire 3s uslty flora  at i 

ns~ pa[ientnwtt a ca at  m 
js The rr c font l a y hi ti tat tat a a! rrep at at  at I 5Ln a 
"' perin e ltd seaaot , . . c_ ri ll h., also been suaa: w (L P ot,:as. T. Vt 

Barroe,l.i fc, a t : i'. L. t c, ono. .at i t 3.ci ;a alit ayf?otac agent shout 
pa  1 ta t . al:toaat Ier .a< ta.a, h, to rh;af+c ta t - a? at Ia nl progrecy fa 
thic end has teen m die in the Cast thr e ea' ..  idsitata alteci Its pr au`cd.to, 
molecular weight ha ' iarin, it l a -e a toulad 3o at c:: to 1 ':cat s^near 

: thrombi with is Is 1'wt ',a e ss tat all no cacao on as aata dolls t :hi 
~. observation may u. lnlp -, . tua t c.:,;t at m talicatt oat t ~ 

at

hIt 

a; 

r.. 
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}-Hormones Division 

gctcntific developments are now taking place which are liable to affeet the 
York of the Dis'tsion prolaut.diy."These include, for example, synihests of 
horinom llyactive polvpeptides of p aaa,t to aTiodcrate chain 'ength for clinical 
;e; exploilatioat. of'genetie engni ern,; tat  n r^,.Ii sy 'thesiselarger 

poltpepttdes the discovery of new grna I tt ft 'a tac 1 h- c ado Icti a,; the 
er.arlisataon that cvcr tl peptide heian ones apt th a ate tiers 'aa' vcten- ;is'ateII 

on the gast a, aaateaainal taact a aaad ado' ace a tip ri.etlurdi by isr ah the 
f0ncentriattOn o, hate and raher hoc aacrac ,aaa !)acs, an a as ii aiCrcal 

citnens TheLb ''is n as art, pa tan tat ;n + c a,ss a i la's' h reads: I a fleets 
a. 2umbea at these es or,mcrts bu -re a Ca at 11 avc to he a' 'efutlly 
Managed to ensyte ah.at tic a tan h _rataei 'tIp rlr aata eat. of thesr 

veloprnenls can ad , ualelt 'a at t t l;: '', at, tapl CON,,. ptt-

mall insulin-pa'ep cd irorn .a. atn-,ac:,t c lawns "to tacos, in d. hrrirdiit3toll 
re'rieaic ntanipulatl In It is pr nr cl alas; , o t ip; t t tail a cv i 1 ❑ . 'this 
duct is the fare m ter of a thcl pepti es ncl pretea rr r f by ec a t irant-
A techno u y and t9 t at pipt c a t s it coa.rrr h a t_ ha IC, ca. _ulat-cd. 
s was an Cduct liiis tc.l t ic lc-n cc IS all_„ I r ,tcis itr't medical 
duct of genetic c an -wring - appcncrl to i c a la, 'a ,n, a a' .t ,t',r has to he 
re in mind that itip,, at, is Ito' my acted its 'o orthre t•res dtat, ; far years on 

in aline 3'Sn"0 tat the pcpu,atau:r The appr ,ic.a -[e its coatrkd +vas 
sderea in detail by the tici can ilap ,raft a I NiC;a,, I .r u liv advice from a 
rtabaal geneticist, Dr P:_J. (-'I c,asvrsv t 5v411. P,iac,❑ Ilows),:and by a 
'kshop held at NllS(' in 1979 (page hit, It as ,oaa,latdcd that the new 
trot measures st:oulo he.hasecl firmly alta.att I[.e a'tat..s'ieat principles aft. 
trot of raedieitaat products from live (IT  as ati >.at ). ''the reports of 
first dune al trials of the new human insa a app-,:r `It h t promising 
t addition ta hrnnan insulin irraade by genetic .tag ne r 's masynitaet Wit tiisidili n tanuffletilred by clrcmacat most ific,ittot all Ana.: porcine Instil It 
ati;o required conarot. Recently introduced stinlvhad ar tethnds, such as 
..C, have been of .,rear utility in evaluating the purity of these and other 
facts, 
pgrl from flie inu'oduction of insulin identical with the human hormone, 

has_ irecit an atrnact complete changeover n n tat  of high parity 
Itngafporcio, and bovine orag,us Prior to this chiutgcover, an analytical 
et' Al conventiona€ irasuhn Itreparatioas had revealed a high proportion 
Other protein comlK Merits and with marked deamidation, 

dark in the Division, with the Chemistry Section, using techniques suciaas 
raphoresis, electrofocu<:ng and HPLC', has esposed the relative impurity 
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yt of certain r c, J t • st,ct as tctr act t an an k$toaS'ty .lst IRF of Ctim ionic (onadotrophin, for fit .muno,Sa • ts{ IRf cif' 3•ftrtnan, r salmon c- it „air s:,in ii a r  Ih F ,:u k In;: Win for I mntunoassay: Ist Ike of 1 1i. Htnn:in i itultdry} ftN coliabol it I7 It t at .3c. tars' sc,nr is ha, e1 .ec._d opt to it n  t3ttluiOai0av Ist IS for Des ttlpressiis: 2ntf 1Rfl of I,5Ht1 H, f[nman quality t I Y pre 3t ts. I'a€aittu < tot 040 555 1st 1Rf' t f( o  iadorelin, for 137oassay, 
flu n 0 so i t ~, 0 tI t au[_ u r ' h i it c products  {?ther;work on hormone standards in the 1:cti5 i1 ender review Includes dtr 

sic intend + t r r ,cd cal use ,:-, ui .I,: th ?I isi t , ut, d n ;,2 batches Zfo1lowing examplest.
r . of cnswin . it ,I rigsin [t D.,i, I)n ;-d ro t tth 1:a .al rri itla n atKetot on j, t lint Samples of highly -purified bovine and porcine insuinis are under 

release ut :he Lase of b !uh t I; , c r co ur i , at 1 it iinan growl study to replace the Less pure materials that bar's hitherto served as national horinoue Control of, i t ,rii o f set : l I I F e b Is c 1LI n. I such attet none inrrrn tOn-if stfndards nd which are not suitable 127r standtt dtsit: the p : Ip:,ft ln, its ct ntrol and a r aarch {7rotly. .~ Ai.t.d 5It r raring .t;, ~~ t purifold insulins, A stAttdard of hues n Insulin is ah;o now requircit 
s testing is it•. progr .s 1, at ..e 3:', ,Ind iii # a' b Run to set np appropriate Banish and iJulia nationtti R BfI4na !a dA F 3 ` pt'eliaraFions 

SEandards irrrcritotrrdanAff'ivevearlprogamincnfwUrkon t rt7s A far Slaty of the prof. el;ires rot the t,re Cr ition of b oh :cc :.! r,,`et -nee m<I II -. i 1115 051 lets. (#- 24:_Oriictlttaphin) iitr Iii issa , rr arcdhv C 
f:cF;tnu~trd 

Il p (. c.i1' he+ and their charact-IfSdt10 ! i7 II (er.l<(11 `t 'r T'a 1 ) al COi afOCa11 C slid .. ~aW. #ICen co737plOed in Loliabora{ion bi;1WcCt! (ha. firm ancf NiltSf ti 
t 
1'. € were first devul« I i r It c 1 11111 I Is';I-•I v:at ,( € it 

Fe 
° , tandards at d s ornngt. ' . -

.intprttted t t i : it 0 ea s n rr c I ti,ir rsy I t ; ,, t Irious hl13St (95rlt itjsaol n Since there is no readily aynlltlblr source tat hitrtii t depaitn vu , r,:c lit a :[its ret xi an th aria is Prix sinv p;iI first ltutivn 
a 

L:7I-I for the prtrparatian of an Iffy , the pis ihii"sty ha, been 
t g Section I `IL' Grit {, >. t,;isv f, t ta li P tg I'rrie 1 e I  -,ned a m at-ut Sat i t t'><5rtlhlC;. Of isolttlinl; AITH. ftom a side.-fraction. Of the pros, due 

gnldelii Ic r 111c 1 c1ar,tli.. and c 1 tP t 7911 111 cal [' :fefenvi ma LI I it used to „ fslfa~t kr. W{ft hornlorne front ;hani:iii pililitari glands II`', f... S{Orri f ng anil 'r 6 of 

Thc cc or r fence vi ad a t in a xr x• cue is v it in Three man The In.crnaliot:a• Standard for Corticotrophin, whieh was firepaicd by the 
a areas; for alt pa e:Ic it II er I N ti ;c m t . t ic t2te research , Oh -ash 1 :n 1959 and is of porcine origin was shown, byec7rapmiattoA-.i' .taiR 

eta work on n<.; I ni: he it 
hr trilots 

cCeleratcd clegrai8~uon tS. to have a hail its of 2>tt t years a ;# j I h! s s:: 1 nvn,.i. Ii It., It  :l ar7dard tlabor tone, to rr rt th r r t n e millet the stability which is sametimef nssihic when ~; 
ri pep[1tl~s iE[t ii theasta cut l v i me xs .r, t i d !abt a x n to ❑t die hell  area i y , cpLefi Its rrc ze-dried u t 1 Pt narrate conditions. 

grotvina r pidly s h i;I , c tat s I [ d,I f i s. , oaring more t p y p, nurrnJururhyrcidhormrmtr:vl uOf .a at httoiithormonc arevau{lbtc, n 
apprcsta ' oftcI I I ul I t i s a t i t sc I I u ,ng .pate oluf f thetlifferretia# diagnoses of chnieal hypopar thsroidis Si for which a nuinber N.. 1 i or• I ,r i s. ",1oi 'a r, m nr d ra ,r .c t r. it ttorkl L tandar l for 'd ct?tntnercrit assay kits are marketed. The provision of a 
t73c Sc'. h iii or  Intl 3r helvia a ala S r ,'t [ vi hi t' or to ,e E11t :Or COStla 

standard has bee ttsu1itfi lift cult because of the extreme scarcity, of sitppiy ;>f Ellr ltuman npriate to th. to ant ,i is I < t h Iv if i. nu a r wtt:., which is obtsivable, only front rare adenontas.remove t 
p I, vi r n It of t t u In SI F c+ it is l ut t pF v ;r , ;Ira nil nded for its a; epere[ioli ai3 r sr'lrch stand :nd was set up three years ago, with FntL•matioYlaF ni ii:it in h c co tr o t t r I I c rt iv and. it,. e rci it :ha,  bee a hthn. itic+n; and this has ls5en widely used. 'ht I9'it 13.2 nip of •" purified po. ;it Ir to i ;r I hc thi : it I g1 t.• tp l icit, t l , a ikin tandard haUr Ci itii Sit donated (Prof C. .Arnattd) and has been dsstributad into d(Itt7p 

4 e 
l;', 

bccr. lep I i th _I. ,I I i n I U ,r i< in a:;.i trotactin Fits 3 pnuci and freeze -tiered. Alt e+ttt:nsive Colfabofaliss study - u. , sn which this anal cUllat7/ I I ."c r Ith the t re Res t f ; ti 4 r - e has sapportcd Ih was c:oi tap ated by bioassays and radiou intrunoassay with the rC5(ar~3iI ` sste u R1IidSUd; Inca s{alidatds 

, 

dc vii ol rrt it of pe Ia ;t. r t,li na. as is tL u a r ;'hi: i ?s the 
is1 1 t. f' YL,

and with sera from  pit inits,.showt'd flint it, ,„ .sutiablc' toServc as at, iiilCrnational .• bccA>ni M1-. ct a1~ a tt I{ ..h 5 r~ p. .idinl, prrinaP reference repat titan I3• M Zane111 Gaines-fias), _if£t, t
ta 

-srncf.u,s t. crc  t n,I,,! ,IP,oFaunic: .:i.uh ;.a prepare their oi* 
we>ri ln, I ad a. bA Cl t,rrorur gonadotropftiet International Rcterence Pee paratiottx 

Bast 10 a -at a rat, at u • to r iii it; 111 vi isintt, the ftmltow t alt (:hontznte G.onadoli'nplritt (hCf;); and of the'a and subunits, 
wereti

NHL) I i ni d urn fciiid iuly 1977 

Iksembci t iRp ?I' L,.cw,il tot itr 1 It 15 fc r 
xc1v ttsalgRed,units by WHO follnwttt5 att,:rtettstve tnter)7ak{Ixtrilive study (p, L. Stirring, tI: I ut c :I, ,tmc 

for 5 It [1 t _ f 
I-, R. Rangham and R. Gaines-lJas).i 3hud'v the n w 1R#' of hCG Oi suocin, for Iii ass .,, I t a 1r1 in c i i rrc III iii 

7i'ai

wits compared by a wide t loge 0$ in vivo and for La inc Vasoprc.:lit fur , o,: ..  ,,. t ? o t .. clI l it ,.II y... receptor assays and various intmimoassays.. with codes'.
34 ££ 5 
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samples ofserum and urine o1 early and late pregnancy, and with the 

International Standard for aCC, for Flioasaay. This latter standard is used for 

bioassay of preparations of hCG for clinical adm rt stration; the new IRP is 

used to calibrate kits to detect pregnancy and: for monitoring patients for 

choriocarcinema. 
The International Standard (established in 3960) is an impure material 

which also contains o and i7 subunits of hCG, whereas the new I RP consists of 

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

on results of in vivo bioassays, since the hormone 9tCG' consists of these 

glycoproteins which have high biological potency in classical in vivo bioassays. 

Hitherto, the sensitivity of pregnancy test kits has been calibrated by 

comparison with the International Standard; the replacement of the latter with 

the new ! HP has  d so tis  rtccd to recalibrate certain assay kits with the IRP of 

hCG and orthele Pofh('(, subunit. 
Work is also in progre s o to Li SIC prepat altons tor. arginine vasopressin. 

corticotrophin follicle sit rnu)ttt hurt ,i e `nstuan rowthhormone; harnar 

w urinary kininergtnasc, insulin C-pc• lid inteinistng hormone, porcini 

r pancreatic kinmogenase, srclact_n :.rid cv _., r'. 

Research 

rz> Research in the l) vision has Arc rr t.n the se - 

sg :(1) The identificuiro?r and c ac,r cf = is io n' (Per it hr rfnones
e 

# 3' 
It is n  r corn} ec that se er '. ci t` pr it .r} e ni x extracts r;oniain m 

it .;numhe I r .o le: ,:lit It rc i, --m;c tllo ci nit to each other Sorri 

Otthe c fa or tirc Lit .e+n. ii rtcfact p .'1uve~d h it e ext ac.ton.or eta ag, 

of the nt t ii 1 , ut se era h [nonce in staple e nets hont fresh tissu 
ry

P appear to c islet It herz:ru menu, ! [5c is >f pt c her rnon  such 

.. hGH, Irelicuie, ,.,r.,ih,rrn. horm(nc ,t.t/i petrtr the forms may b 

t~ differ t pieces of 'aesart e r [Etna m sic cufe, En ul r. for example, rs 

portiot of thr precuaor melcr le _b it su It but tl i.,'cs xvtein hormone 

TSH. , Sti -H and chorionic glnladoll yhirr show nttrin heterogeneity 

: and the cl,r'iiieat eattire an Ilk orycce ci tue i e[ rn :ne Is is ts01. yet 'all 

3 Y sunder to .. tIn 'is es the fu dancer al uue.aticn eh .t: sr o€e_u€es, in wt;a 

relativr p 0port on , com r the h it tist e, .c,tiou must b 

considered c .r h t rnv a ho=r c r e p t.parao i ,s 4c c ed n.1;cr A e as a referene 

.,„ H mater I itt Ih; or.. of the c cnadotroplstsi. VgH and I . t, several high) 

puri3'tcd p eprt of made by ieading labotatu'ies h ee beer assayed by 

varlet e I rr t is and to ,[1 c toassays r epto ii Jut assay• aid

-: assay, lit I er ,rc, f sues c...ra..ts lave sawn mho ,n to differ by as much

five to din differ nt ass to proeednrec Potutwrng heir separation by'isaelectn 

s focision individ t cis ip SC is of 1 ti nnct of k =t' have been hirtIn 

. assayed u,Engvery ,ensiti ii ill? sell l oa: aye ancf radioirnmunoa>sa,+ 

(P. 1.. Storring, \ Misiry, ,: slit D-r F'. i> ti isv .Ind Pt r\. Zaicti, Stockholm 

.Results show that `FSIt' rind 'LH' .in all preparations, and In the extracts C 

fresh pituitaries, are heterogeneous. it has yet to be studied whether ea 
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individual form of such hormones has differing biological actions and whether 
their secretion as mixtures provides a means of subtle modulation of hormone 
action. 

Attempts arc being made to isolate a Factor causing the release of eortice.-
irophin (ACCT-I) from cells in the pituitary, analogous to the releasing factors 
for TSII or the gonadotrophitts. Although prompt release of cortieotrophin 
has bee;; observed, it has been difficult to imitate any one active peptide. By 
using very gentle, rapid utsthods, an extract of frozen porcine hypolhalaamus 
has been obtained which shows very marked activity in the detection system 
used (assay of corticosterotte released from adrenal cells treated with medium 
from pituitary cells exposed to the extract). Claims have been made that vaso-
prc, sin is a prime releaser of corticotrophin, has t is vasopressin in the extract 
studied -accounted for Jess than Ivy of the releo'.ing activity of the whole 
extract. Work is in progress. using tiPLC to ceparuic the .ctive components 
in the extract and in blood In. Mont gve L` yelinisucr and A. F. Bristow). 
O Mechanisms of croon of p (,o. r r Cl i r=t cells 
Corticotrophin (adrenal eorticotrol'hic brit n .,e, if PH), a linear peptide of 
39a111ino acids, causes a cur.,mlatto ot cA'utF in adrenal cortical cells when it 
induces them to produce aotticv to n.:. Fv m synthetic fragments_ of ACTH 
(from Dr Schwv'er Zw ich) andiii .,. . i tt ct wires si cas, it was shown that 
ACTI-I, mduces stern c7eene-ts with r observah cAMP accumulation. 
Moreover Af l H_,.1, more effects ely inhi ute,l cAMP ac cure at on elicited 
by both ACTH, s. ar d Ac. :'Its .r than steroidogoscei his .;ti cats two new 
concepts or hormone  t ar et cell mechanisms (I) i t e \NIP is not necessarily  
an essentialco rpc=net ofait's target cell response to ti a ,nisi ormone; and 
(2) that on adieu  c r es_cells there are two types t 1 rn.oue receptor for 
ACTH, of cAhtt' 0c1ict,stent and the :ctlr r .actin f, another -unknown 
mechanisrr P 9th ut.tee M habitats sari P. t',ttht 

Recent st esl . s xtgt,est that rapid phospl orslatiott of hovel cell mew francs 
may  a tttinroncisl ot the re0 once to p pttde hormones aetrng via cAMP 
stimulation I t uv* herein adren<.t cortical cel l text I colIc,, n ,vas shown that 
within 10 seconds AC PH induced the phosphurylation ,:'P several membrane 
proteins, and only a small amount of cAMP was produced when extensive 
phosphoiylation occurred. Thus either CAMP is highly compartmentalised 
within the region of the membrane where adenylote is contiguotet with protein 
ki maces, or ACTH-mediated membrane protein phosphorylatioa can occur by 
iii elt inisins independent of cAMP (A- Bristow and M. Salmon). 

Previotis work has shown that hornmone.depcndant cAMP accumulation is 
mediated by receptors which are mobile within the membrane lipid matrix, 
t)ur€t•,g cell fusion such receptors can migrate and become coupled with the 
adenyhuc cyclase of a foreign cell type. This work has been solely concerned 
will, the coupling of receptors ti, adenylate cyclase, A peptide hormone 
binding to its target cell receptor activates the N coupling protein (or 
nucleotide regulatory protein) and cAMP. Human mature red cells have N 
Protein but have lost their cAMP system and have no (1-adrenergic receptors. 
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Turkey red cells have adrenergic receptors. N protein and cAMP. If they are 
exposed to too much isoprolcrenol they, become desensitised and fail to 

vi respond. Fxperiments have shown that if such cells are fused with human red 
cells (using Sendai virus) their ;)-adrenergie responsiveness is promptly 
restored, This suggests that the deficiency of N,protein has been remedied by 

• the supply from the red cell, and that N protein is an important regulator of 
the response of a target cell to it, peptide hormone (M. Salmon, C. Wilson, t), 
Sehulster). 
(3) Assay rnerhodology  
Hnmmm growth hormone `Growth hormone' is probably a mixan'eofsimilar 
peptides which stimulate increase, in growth of 

long 

bones and muscle
• 

;'. 
although the particular biological effects of each peptide are not known. The 
potency of clinical preparation, is assayed in a test which depends on increase 

• in body weight. This assay is imprecise and costly and an in vitro alternative 
is 

being sought. First a study :was made using cytocherraical procedures in vitro,; 
responses of which showed a quarntlative relationship to at p:evi0US iniect;on. 
in vivo of hGli (G. Linlbrey and D. R. Bangham, with Dr J. ('hayenand Dr. 
L. Bilensky,'taennedy,  Institute). The increase in activity of the enzyme 6. 
glucose phosphate dehydrogenase (6 GPI)) in epiphyscal cartilages, liver and 
skin were selected for study. The effects of ihGH on the skin and liver were 

so 

rapid as to suggest that they were direct effects of the hormone and note 
mediated by somalomedln peptides produced in response to the hCM. 

Anothercontrol problem with preparations of hGH. is the need for 
a

•  

' 

suitable test to show that they contain an acceptably low level of cots amen t; 
lion with other -pituitary hormones, such as goeadotrophins, which accdua(e 
sexual maturity, thyrotrophin, which could induce hyperihroidism,_and + ; 

a? 

• pressin, which could cause scaler retention, Bioassays for these hormor a
• 

€i 
laborious, costly and insensitive, and would not detect denatured forms which 
could theoretically lead to auto imtn tnc disease when they were injected 
repeatedly for months on end Although radioimnimioassay procedures are 
sensitive enough for this purpose, ;they are so difficult to standardise as ti>. 
make Ihern unsuitable for formal control tests. With the aid oft research gran( 
front DHSS, simple imniurirmrecipit_ation procedures, have been developed fur:;
useascontrol tests (C's. Limbiey and D. R. Banghant) 

• Cnlcilonin and porgfhyroid hornton;' A new it, vivo bioassay for. ialcitonirlll 
has been developed depending on the increase in cA'vl1> 

as 

the response signal 
• in the kidney This assay is touch more rapid and less costly than the convene 

tonal bioassay of cake carts, based on calcium levels in rats (J, M. Lancl t B; 
Rafferty and P. M. (ones). By comparing results of bioassays involving (he 

( two different responses, an error peptide which was acttvc in one system hat' 
not the other was detected in a preparation of synthetic salmon catcuonin, 

s, ;; .Various other metabolic ':events in cells can he measured by cytochem a( 
.procedures. Using fastidiously ecialrolled conditions, identified hiochetri cat 
changes can he stained quantitatively and the inlcttstty of the slur itt 
individual cells measured with 

a 

mire scope densilome er With su 
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procedures it is possible to identify and analyse the nature and timing of 
iespoave of cells and tissues exposed to hormones or other substances. It has 
Veen shown that parathyroid hormone (PTH) activates different enzvtnes in 
three distinct parts of the kidney coutvoltitcd ttabtden. Using the GM'!) 
response, intact 11-84) PTH classes two sequential phases of enzyme activity. 
The fragtiiwnt 1-34 P'1'1-(, which is active in vivoo, elicits only the early phase, 
and the oxidised ltot'tnone, which is inactive in vivo, elicits only tilt inter stage. 

[tgstil(s of such studies with various portions of the hormone suggest that cells 
passers a second site in one or more receptors for the arboxy-'tertninal end of 
he hormone, hitherto regarded as biologically inert-..- perhaps 

a feedback 
iteehanistn concerned with control of hormone effect and certainly 
ridepcndeut of the eAMP-mediated biological respoutse. 

The 6GPD response has been used to develop an extremely -sensitive 
iioassay for intact PTH in plasma. With this method it has been shown that in 
atients with pseudoh, perpatsthyraidisnt with high levels of intmuno-reactive 

,pride, 

the level of biologically active. PTt-t is in fact normal (C. Ather, 1. M. 
>anelli, with Dr.l. Chayen and L)r L..Bitensky). 
P ii't' ion t>i pyrtige'n-s Contamination of biological products with bacterial 
;ndotoxins (pyrogens) gives rise to practical problems, of protecting the safely 
if`ihe patient, of the cost of the steps necessary to minimise the risk of 
rortaminalion, of testing 1'or pyrogens, and or the loss of expensive or scarce 
sroducts if they fail the statutory pyrpeen lest, 

Endotoxins elicit a general body systemic response, of which fever is one 
otriponent. The present official test for pyrogens involves measurement of the 
Bally temperature in groups o!'rabbits after the teat specimen has been injected 
fitrsvent)usly. Rabbits Itave to be housed in special conditions, they are costly, 
ltd the test is difficult to standardise, Preliminary experiments suggested that 

lie 

depression of plasma line concentration was another citaraeteristic of this • 
ysternic reaction capable of development into a reliable test in mice (R. E. 
lartley, S. Poobis and 1). R. Bangham). 1t is almost as sensitive as a comtner-
iat t.imulus alneoh ycyte lysate (LAL) test for bacterial endnioxine and, unlike 
be latter, it trite the great advantage of being settritive also to pyrogens from 

a n-iaosttiv bacteria. Evaluation on this promising test (S. Boohis and B. L. 
tcnning) is being made with the varintts trilled endotoxin5 included in a large 

i crFiatu taitvt study comparing the l.Al.. test and the statutory test in rabbits, 
rganeted 

in association with WHO (R. E. Hartley, D. R, Bangham and MV, 
iussettl. 
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Viral Products Division 

This t)ivision, which forms the largest of the NIfdSC dcl.aiitnents, secured 
modest expansion in 1978. with the iccruitrnnnf nt an additional scientist am 
technician to undertake work on rabies and hepatitis. Rabies has s, rent 
steadily wcstwitrds across Europe since World War il. and in tittle twit 
probably reach the Channel coast of France. Because of the threat to else 
united Kingdom posed by this advance, high priority was given to research t>t 
rabies vaccines. Although this work has been hampered by the alsencc of 
Category A laboratoav in which to handle the virus, collaboration with the 

sw Lister Institute, until ti closest, and with the PHIS labaratorics at C olindttl, 
and Parton Down, has ettabled progress Its he muds, In the caste Of hepatitis, 
the introdttctinu of vaccines ef,a inst hepatitis 0 virus was foresee![, and the 
acquisition of the necessary skills and development of teeltttigises for thcit 
control and standardisation were recognised as t r;ks of high priority. 

With the approval of the Hoard, the Division was accorded the ule in 198ti 
w of World Health Organization Collaborating Labetatory for Viral Reagents, 

The title can he regarded as formal recognition of tile influence of the 
#)ivfsion s scientific staff ors international standardiseti ?ti attd control. 

Amnttg the tltitllcrotts seienttfic problems with which the Divt ,tilt has # een 
Involved in tile period strider review, tile control of Live poliovatcctne lilt$ 

• required great attcmian: A number of rrlanuf"aeturers' batches of pctlia+accin, mainly of type III. were found at NIBS( to be excessively neuroyirident with 
twee in consequence not released. "#-his safeguarded the public agair+st the 
increased risk of vaccute-.Issociafed poliomyelitis, but alto led to dd'1lttlt€es in: g.. rnairttainfnv it supply of vaccine of acceptable neurovitulcrn'e. A research 
progratmne was undertaken which demonstrated that type III vaccine virus 
had undergone an increase ill neurovirulence during passage in tissue cetltine; 
This and other findings stimulated it search for it safer seed virus front which' 
to prepare britches of vaccine. and also to a detailed study of the mtero 
virulence test. This work, f'tirther described on page 44, has led to a tint, 
damental improvement in this essential test, with the added advantage that them 
stew method requires the vise of Icwer animals.  

Coturo# of the Imnr+unogenicity of influenza vaccines is difficult owing to 
the antigenic variability of the causative viruses-•-sometimes a number of new.: 
epidemic variants are observed in a single winter. A:n::)or improvement has; 
been developed in the Division, whereby the protective antigen car bee.. 
gttantilicd in a gel diffusion test by comparison with a cbaracterised:i 
reference preparation. 

Control 
Tile lnstitute is greatly helped in formulating control tests and requirernents 

ill the complex field of viral products by its Viral Products Advisory Pane!, 
40 

(pagte 90). which was joined in !979 by Ptofcssor N. (irisi tUrtiversily of Glasgow) Professor H. Stern (St George's Hospital) and Professor N, P. F. Wildy It ittvcrsrty of Cambridge), lkatrettahty, the death of Dr R. J. C, #1 !)lit, rr v',iltled pallet ttietnbet•, Occurred in 19#!0, Or l'larris was n rmerly ieretstr of the Medical Research f slat hshmrnt, Portort Dowu, fie pastel met fotir times in the period under review and ct>nsidered the poliomyelitis nCnratt silence test, control itoluirementc for interferon anti The preparation of a ftcpa itis ft surface antigen statistard. 
Owing to the potential haaarde of virus vaccines all batches man to file United Kingdom, and those im ported are x

tred 
F t e, amrned its [he Division, both by chit: ing the manufacrerrr's' protocols and testing final nt•adtte,t ff s, in Flrtx:N~Y samplCS, as well aw the cell \irbsrrate5 in which the vaccine viruses are viruses, ttilttired. For certain vaccines an added of meads ensuring safety derives f'rotrt (lsn ot'the NIRC-5 and MRC'-9 strains of human diploid cells for culturing the vaccine virus, These cells were developed and characterised in the division fand it V#RC predecessor); the work on the MRC-Cells was completed ill 1979. €3v all asaflebie test methods these culls are free front exiraneotes vh•uses and other abnormalities told mitt he provided to mnnntCetulrers for rise as acceptable sulntratcs for culture of vaccine virus. In Ike period under review, a total of 199 samples of Vtf2C 4 cells and 11 of MMRC 9 cells have b c!tt issued, tip malty eases for the purposes of vaccine production At the salve lithe, aid cultures [)! )hifnan di€r€tlid cells were received front nlafti+fae'tttrer5 for control tests. M1t 5 cells are now in use for the routine tnunufactttre of p+>liomycfitts rabies and rubella Vtu cores, and for the preparation of experimental herpes virus vaccine The standarclisattan 01' killed in#iucnrtt vaccines has been put on a sounder looping by the iittraduction of ieferencc preparations of influenza virus haemagglutinins specific for individual serotYI)m (page 42). Conirisl of these now raceit+ee includes the assay of antigen content in ntin•ogrammes of taet`t3Fgluttnill antigen, During 1978--79 a total of ti3 lots of inttc[ivttfed in laenza vaccine' Imigens were examined at NI9ISC, the ogle number reflect ittg tti cyanic varumons of [lie virus in these years, Of these vaccine' batches five west luttrtd lobe ilefictent in one respect ar another. During 1978-79, severtil preparations of po!iov€rug vaccine were found to be inac.cepialaty ncurovirulent and were not approved for release. )nterferons manufactured in ttie United Kingdom were released for clinictdi.31 in 1979. Although the balance between the potential benefits and risks of rteeferon prtxlmcts is influenced by the filet that The treatment of cancers is the lien sut>leef of these irtals, their 

y; 
tie 

standardisation and control has requiredrear cure, not least because they are produced from sources such as tytnpho- lastwd cells, which are unusual even in die biological field, IT rrx€uctssled and released for clinical 
i)

trial in human catnccrs, derived from n ty ii rotifizstoid cells, have been of uniformly high purity ttntl Potency Thefintuon of interferon dosage depends upon the use of a sultabfe Ti#atidarderiratiart; in this respect, standards established by earlier rOU bora[ive ark .0 NIo5C have proved invatuablc.
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The routine testing of inactivated cell culture rabies vaccines has continued. 
By the mouse protection test several batches of vaccine have been found low in 
potency. This test has been found to give variable results with wide confidence 
limits, and progress has, been made in establishing a more secure test for 
controlling the effectiveness of this important vaccine (page 47), 

Monitoring of rneasles, rubella and mumps vaccines, especially for potency 
and stability, has continued. A manufacturer's batch of live vaccine represents 
the progeny, in very great numbers, of an approved seed virus known to be 
capable of yielding a safe and effective vaccine. Some, or all, of this progeny 
could possibly have reverted to virulence. Safety testing of live vaccines 
depends in large measure on demonstrating that the vaccine virus has not 
reverted and is identical in its properties_ with the seed virus. By this criterion, 
and other tests, these vaccines have generally been of acceptable quality, but 
loss of potency was detected in two batches of rubella vaccine, which were 
consequently withdrawn from use by the manufacturer. The potency loss was 
attributed to contamination of the ampoule stoppers by butylated hydroxy-
toluene; routine testing of the stoppers for this substance has now been 
adopted by the manufacturer. 

Standards 
A major improvement in standardisation of influenza vaccines has been 
developed in the Division. Formerly, the main protective Itaemagglutinin;': 
antigen of these vaccines was assayed in haetnagglutination units by coin 
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 
haentagglutinin antigen by single radial diffusion; gives improved precision and 
is applicable to inactivated vaccines of all types: it has been adopted by WHO 
for international use. The technique iequires,tfite preparation of a purified.
reference antigen whenever a significant change occurs in a prevalent virus.z 
strain; with the aid of a specific WHO grant suitable reference antigens cue; 
provided by NIBSC for the international control of inactivated influenza's 
vaccines. 

The Division has collaborated with the PHIS in several studies on the.
immunogenicity and acceptability of new influenza vaccines and the in. 
formation obtained has been of valise in helping formulate the DHSS annual 
recommendations for immunisation against influenza. Influenza vaccines of 
greatly improved purity have been manufactured in recent years. These:. 
`surface antigen'. vaccines contain only the haemagglutinin and neuraminidase,'. 
antigens of the virus, and have been found to have good imntunological;l 
properties and generally to be of lower reactivity than purified whole-virus i 
vaccines. 

New reference vaccines for poliomyelitis virus types It and III have been;; 
identified, and work is continuing to establish 

a 

suitable type I reference .t 
These reference viruses provide the yardsticks of safety against which the; 
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oeurnvirulcnce of batches of poliovaccine is tested. It is advantageous if these reference preparations are agreed internationally, and to this end the Division 
11,15 been itsvolved in coltaborattve studies with the eontrisl laboratories of 
atber countries and with WHO. 

A. reference preparation for hepatitis ft surface antigen has been prepared 
turd studied in an international collaborative ;study orgttttiscd from NIBSC 
with the support of an advisory group (page 9I). The material used, heated plasma front a human carrier, was provicfeti by 1)r D. S. Dane. The results of 
use study are at present being analysed, but the preparation should be of value 
in the control of the new hepatitis B vaccines and 

in the the standardisation of 3i:fgttosrte tests for hepatitis B surface antigen. 

Research 
rr4FtUehz/s 

Anrigenii' analysis (G. C. Schild, ,1. Oxford, .1, H. .Wood, with R. W. 
Newman and T. Corcoran,) The protective effect of influenza vaccines cannot 
reliably be forecast and may 

well be influenced by the specificity of the 
haemagglutinin antigens present. Work on the antigenic characterise?ion of 
inflttenea viruses hits therefore cootinttecl, using conventional serology acid. 
more recently, monoclonal antibodies (with H. Spitz). The information 
obtained on antigenic relationships ltetwcen viruses has also contributed to the 
development of a simplified and scientifically relevant nom ncfature system 
adopted by WHO for international use. 

lmproventeitts have been sought in methods for measuring antibody 
responses to influenza infection, and the relationship of these resipt)ttSfS to 
preteetioti has conthitted understudy. A inethod bascd on radtai-haentolysis to gels has been found generally more sensitive and reliable than conventional 
haertagglutinrtriatt-inhibition tests, anti has been used to analyse the specificity 
of iheantibodies elicited in volunteers by vaccines. Attempts are in progress to 
define more clearly the Iwranrelers of the antibody response to vaccination 
which best correlate with itunntne status. It was found that vaccines evoked 
predominantly anti-haentttgglutinfn antibodies which were reactive within a 
subtype, together with str`rht-specific aintibodies, directed against previously 
encountered influenza viruses of the same subtype, These findings provide a 
clue to the limited protective efficacy sometimes associated with inlluenra saceiacs during periods of antigenic drift. 
Cetiultrr immunity In 1980 scientists in the. Division, lei by far F. A. Einnis a visitor front the (IS Bureau of Biologics, in collaboration with the MRC 
Common Cold Research Ullit, Salisbury, and the University of Sheffield, 
investigated in volunteers the lymphocyte responses to live and inactivated 
vaccines (F. A, Ennis, G. C. Sciutd, with Yi-Hue Qi, D. Riley). Natural killer 
I,ympitocyte activity was significantly increased shortly after infection. and was 
associ,"ted with the appearance of interferon, which may have induced the killer cell activity, vaccines also evoked a virus specific, HLA-restricted, 
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cytotoxic •t'-cell response; these lymphocytes appear to be important in animals 
for recovery from influenza infection. The stimulation of cellular immunity 
may be a desitahle quality in vaccines and it will be interesting to determine the
persistence of this lyntp l(icytic response following vaccination and whether it 

• correlates with protection against challenge. 
• Generic studies (J. Oxford, Ci, C. Schild, with T. Corcoran, It. N. Newman 

ant] I). Major.) New influenza A viruses with completely changed hates. 
• agglutinin and ncurantinidase surface antigens (termed antigenic: shift) arise 

possibly by genetic recombination between the influenza A viruses which exist 
in nature in human or animal hosts. In addition, the genes coclitsg for the 

• haemagglutlain and ncuraminidase antigens are unusually labile, and these 
• antigens demonstrate partial changes (antigenic drift) with high frequency. 

Considerably less is known about the effects of genetic variation in the sly 

remaining viral genes which code for internal compmienls and non-structural
• proteins. Determination of the gene sets responsible Inc virulence Is directly 
• relevant to the development and control of live attenuated vaccines. Iiy genet ir 

chafaeterisatictn of a series of recombinant viruses of known virulence for nnan 

it was established that virulence toay involve several of the viral genes. 
• including, that coding for haemag glulinin. This work has relevance to control 

of live influenza vaccines which require to be immunogenic and non-virulent, 
and also incapable of reverting to virulence, 

• Extensive genetic, biological and biochemical differences have been detected 
among influenza A and li viruses prevalent within a single epidemic period. 
Even in outbreaks in a single town or scisool both influenza A and B viruses

have been detected with marked structural differences in their proteins and 
ItNAs. A proportion of FIlNI and V43N2 viruses csatnined had a t.etsiperature. 

• sensitive (rs) phenotype. Since is properties have been associtttrtl wit
attenuation and have been used to select strains for use as live vaccines, it will . 

• be of interest to determine which genes are responsible for the is phenotype, 
and to investigate the comparative virulence of these viruses. The studies have 
been extended to include analysis of individual genes by "f';-olit.onueleotidc 
mapping and ItNA hybridisation techniques which would be expected to detedt. 
single mutations. A number of viruses isolated over tl:e previous 40 years have; 

been included in the study, which may enable an evolutionary pathway Of ,
individual genes to be established, 

pot.rwaztsts 
lveurovirulence tests (P. Reeve, L. F. Tufts, V. Scagroatt, with S. Marsden.' 
J. Ridley.) In part as a result of collaborative studies over the past three years 
between N1t3SC, the US Bureau of Biologics and the Bureau of Iliologics, 
Canada, an improved test has been established. Previous methods wets'; 
imprecise and could not readily distinguish vaccines near the borderline for 
neurovirttlence acceptability. In the revised method, the spread of viruy. 
specific lesions in the central nervous system from vaccine virus's compared 
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with that of a reference virus in the same test; previous methods did not 
routinely include a reference virus in each lest. The studies showed that the 
lesion scores were  relatsvely''ndependent of the :dose of virus given, and 
estimates of neurosisulence could be obtained using only one or two input 
doses of virus, enabling a reduction in the numbers 

of 

monkeys used compared 
;to previous procedures. There was good agreement between the relative 
activities of reference and test vaccines in test, performed in the three 
collaborating laboratcrics. Recommendations for the use of the technique, the 
statistical analysis of data and suitable reference vii sites have :been made to, 
WVFID, and it is anticipated that the revised test system will

 be adopted for 
international use,

(,ereiic ehardcre rivet ion  (P. D. Minor with S. F. Jeffries. The use of T:-
oligorucleot€de mapping has made it possible to identify poliovirus strains 
unambiguously. Unequivocal evidence was provided, for the first time that 
viruses isolated trout the central nervous system of fatal cases of )o€iomyelitis 
associated with recent vaccination were closely related to Sabin vaccine strains. 

A collaborative, study (supported by an MRC research grant) has started 
with Dr J. Almond, Leicester university, with a view to cloning the genome of 
selected type iII poliovirus strains, ']'his work should lead to an understanding 
cf the nature of the attenuation of the vaccine virus and, in conseuuence, the 
replaceosernt of the costly in vivo ncurovirulencc test by in vitro methods, it 
could also progress to the production of poliovirus proteins as a new form (if 
Inactivated vaccine, or to the construction of stable, live vaccine strains by 
recombinant-DNA technology. 

,4n11gonie analysis (G. C. Schild, N1, Spitz, J. M. Wood, D. 1. M ucrath. with 
A. John.) Renewed interest in inactivated poliovaccinc has arisen because 
there have been difficulties in the supply of live vaccines and because advances 

to 

biotechnology 'riots enable the :large-scale commercial production of 
vaccines of improved potency and purity. Such vaccines have been subject to 
extensive field trials in developed and developing countries and have been 
,found to he satisfactorily immunogenic in children hollowing two doses. 
Laboratory tests for controlling the potency of these vaccines are at present 
unsatisfactory, standardisation being hampered by incomplete knowledge of 
the antigenic structure of polioviruses. The Division has therefore embarked 
ion studies to improve understanding of poliovirus antigenic determinants and 

their relationships to virus structural proteins. Classical studies suggested that 
'the essential iimninsising antigens are associated with the intact virus particle 
(D antigen) rather than empty capsids (C antigen), Investigations in the 
Division suggest a nsore complex situation. Animals immunised with purified 
C antigen particles were found to develop neutralising antibody almos3 as 
frequently as those immunised with D antigen. With the Immunology Section 
:several hybridoma cell lines have been developed with specific reactivity for 
aritigcns of poliovirus type III strains. Analysis of virus harvests using these 
reagents has revealed lour populations of particles. These include two distinct 
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populations of rapidly sedirnenling (RNA containing) particles with 
sedimentation values of 55S and 1305 with D and C antigenic activity 
respectively, and two populations of slowly c tt€rtrentiag empty particles (S0S 
and 705), also with D and C antigenic activity respectively. Although D and C 
particles differ in their major antigenic determinants, they have beer' found io 
posses:; some determinants in common. Moreover, among a panel of 12 
monoclonal antibodies to poliovirits type Ill, those with the highest virus 
neutralising, activities reacted equally well with I) and C particle's, whilst three 
monoclones with specific 1) antigen Ecactivity were inefficient in virus neutral-
isation. These findings suggest that antigenic determinants relevant to neutral-. 
isation are present on D and C particles and that both may contribute to the 
immunising potential of vaccines. 

Monoclonal antibodies have proved to be of great value in the precise 
characterisation of poliovirus strains. A potentially important finding, is that 

a 

collection of eight type III viruses, all designated `Saukett and used as seed for 
the manufacture of inactivated vaccines, were antigenically heterogeneous. 
Such differences may help.to explain discrepancies which have been reported 
between antigenic content and smmtunogenicity in man for different vaccines. 
Outer potential uses of monoclonal antibodies are as reagents in imttttino-
absorbent column chromatography methods for the comenetcial preparation 
of vaccines, and for immunoassay of antigenic content of vaccines. 
Assay (J. M. Wood, G. C,Sehild, with U. Dunleavy.) Inactivated poiiovirus 
vaccines are conventionally assayed in tests of their antigenicfty in small 
laboratory animals. These tests are imprecise and variable from laboratory to 
laboratory. Atttoradiographic zone size enhancement (ZE) techniques, based 
upon single-radial-diffusion, have been developed to provide an alternative it'' 
vitro assay system, The perhovirus ZE test depends upon a competitive affinity 
for antibody of vaccine antigens and radioactively-labeltad U antigen 
preparations. Studies to establish standard antigens for use with this rnethcul 
arc in progress, employing vaccines which have been extensively studied in 
human volunteers, in order to snake correlations between its vitro antigen 
content and antigenicity in man. 
Field studies (D. 1. Magrath, with A. John,) In surveys carried out with the 
Avon Health Authority and the PHIS, serum samples from children aged 7-
16 years have been sturlied. Over 80th o€' the children had antibody to all t€free 
virus types, Vise per cent of children lacked antibody to type Ill virus. Soma 

200 children were given it booster dose of either inactivated or live, attemtated 
vaccine. Antibody responses to a single dose of live vaccine were good it! 
children with little or no antibody, but Less good when the pre boost antfbndt 
litre was between 1/10 and 1/32. Following inactivated vaccine high levels of 

antibody were induced in more than 957u of children irrespective of the pre 
boost titres. In the United Kingdom primary vaccination against polio achieves 
persisting adequate levels of antibody in a high proportion of children, but live 

vaccine administered at school leaving is less effective than inactivated vaccine 

in boosting antibody levels. 
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1N1'ERFERr3VS . . .. .. . - _..:.. .. . 
Interferons are currently being studied in clinical trials against various human 
cancers and virus-mediated diseases, At present, preparations used clinically 
are mixtures of -different interferon molecules, but single molecular species 
tray prove more effective in certain situations. Therefore, it is, necessary, to 
provide effective purification procedures for each interferon species and there 
may be as many as 20 of these. Monoclonal antibodies have proved valuable 
for purification purposes, and a programme of research at N€hSC aims to 
develop and characterise such antibodies to alpha-interferon (lymphoblast 
origin), beta-interferon - (fibroblast origin) and gamma-interferon (T 
lymphocyte origin) (A. Meager, G. C. Schild, M. Spitz). The monoclonals 
will be of value in the characterisation of interferon mixtures, and for 
controlling the potency of preparations in quantitative radio-inunmtoassays 
as alternatives to the conventional antiviral assays. 

RABIES 

Studies to develop a more reliable protection test are in progress. An in vivo 
test for the antigen content of rabies vaccines is under study, and an assay' for 
rabies glycoprotein antigen based on single-radial.iminunodiffusion (SRD) has 
been devised (M. Ferguson, G. C.Schild, with P. .J. Yates), Plots of zone area 
against relative antigen concentration were linear, 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 vaccines in SRD tests and their immunogenicity in man and animals 
are in progress. 

HEttPFS VIRUSES 

There is growing interest in the development of vaccines for a number of 
herpes viruses, including Epstein-Barr virus, cytomegalovirus (CMV), 
varicella zoster ;(VZV) and herpes simplex virus (HSV). The Division has 
therefore begun studies relevant to the future standardisation and control of 
these products (A. J. Garrett, with 1). Warren, D. Mielzack). klectrophoretic 
patterns of oligonucleotides derived from the endonucleasedigestion of DNAs 
are being used to characterise strains of HSV and CMV, and possible 
improvements in the methods are being studied. It should then be possible to 
differentiate between vaccine and wild strains of virus, and to extend. 
epidemiological work on VZV and CNIV already in progress at various 
hospitals. An infectivity assay has been developed for VZV which will be 
applicable to potency assays of experimental vaccines, currently undergoing 
studies in various countries, including Britain. 

MEASLES 

As part of the ongoing MRC study on the long-term protective effects of 
measles vaccine, serological study of persons immunised 15 years previously, 
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in 196i4, was continued in collaboration with the PHIS (M. Clarke). The study 
confirmed that it high level of protection had been ninuiained. A survey of 
antibody tomelsies virus in school children and young adults, also with the 
PHLS, is being exrettdcd. The objective is to determine whether the use of the 
vaccine has restricted natural infection in ctnvaceittated subjects, resulting 

in 

an mcreastng cumber of stcac2ptibleyoung • rltills; set far, no evidence of such a 
trend has been detected 

Studies on the Sensitivity Of methods, for detecting extraneous 'agents ill 
measles vaccines have led to the dccloinnent of a lest for avian leucoses by 
estimating reverse transcriptase (A. 1. Garrett). 

RUBEt.I A 

Since 1977 annual surveys of rubella antibody in yo:tng adult blood donors 
and university students have been carried out with thePFILS(M. Clarke, with. 
J. E. BBotrstred). The proportion of susceptible females is low (2-3",a), 
reflecting vaccination at school age. In co7ntrast, among males of the same age 
groups, 15-20% were seronegative. The results suggest that routine 
vaccination of temates at school age reduces the circulation of wild rubella 
viruses. Suscepfibie males provide a potential source of infection for at-risk 
females in the community. 

CELLSUBSrRAras 

Studies have continued on detection of the potential for tumorogenicity and. 
the presence of extraneous ottcogenic:viruses in cell substrates used for vaccine: 
production A. J, Garrett, J. P. Jacobs. with J. Hillier). The use of irnmuno-. 
deficient (T-Ba-)`mice was found to he efficient for the detection of 
ntittorogenic potential of cell cultures. Useful screening tests were developed 
based Ott the delcctirttt of the enzymes thymidine kinase and uridine ktttaie,-. 
inclttced after infection of cells with .some DNA viruses, and reverse Iran.. 
scriptase characteristic of the RNA tumour, viruses. 'The Ixr..sihility of3 
extending the life-span of .diploid fibroblasts by the use of modified growth_ 
medium has also been examined In some instances the life span was increased' 
by about 4O°hr compared with propagation in a standard medium. 
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l(Ll(CFRON MICROSCOPY 
This unit is available to provide a service to all NIBS(' departments, it 

is administratively located within the Division of Viral Prrxlucts, for whose work electron microscopy ia essential,, The unit is provided with a Phillips 201(' ttxutsiutssiun electron microscope, and acquisition of a Phillips 501a scanning ekdiron microscope in 198(1 has perrtttt€ed explerralion of its potential for the control of cell cultures 
Scanning electron microscopy (SEMI is still a relativel nevv Y technique pm and there are few eri methods=. for spi•cimcn preparation p or accepted criteria for defining 'a well-preserved cell, Three features of cultured cell r? onoiayers have beets chosen which, by correlation wills light and lrOns. mission clectronmicroscopy, seem to he typical of normal cells; (1) microvilii should be uniform in shape and size and stand ert'ct: (2) Elie cell tnemhrane should be a uniform structure with no irregular hales or cracks: (3( 

cell junctions should show close contact with adjacent cells. Considerable progressh€as trees tirade in developing techniques :hat can rottinioly secure these criteria of optimal preservation. Normal cell cultures are being studied to establi<h the.range of features which characterise• their normal surface mmphvlogy. it is anticipated that this tress methodology will provide a valuable added tool for 
:heckiirg the health of cell cultures used 

Eric virus vaccine production. The use of SEM for detection of utfix'tion ill cell cultures is also being ;tplo cd. Cultures infected with ntvcoplasma have beou found to possess : angled filamentous structures arid blehashaped bodies opt the cell surfanw, :nd also an unusual single large ntic ovil)otts structure. 'I he sensitivity vf'tltese n alts of detecting infection in comparison with estithlisited methods is to be ' r estigaled, 
I'ite appearance of virus.infected-cells under SFM is also under study and nlirtiinary findings suggest that the technique, together with negative-

:wining and transrnission electron microscopy, also has potentit l use for• ohtro) purposes, 
Scanning election microscopy is also proving of value in the study of venous hrornbosis (See page )2). 
Fire Institute's photography service (U. Meredith) is located with the ectro;r microscopy unit. Its limited resources are coming under increasing yes arc• with the growing use of photographs to record the results of:. foe.. .. .......sample, clectrophoretic analyses used in control testing. 
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v l ẑ~< Animal Services Section 
, tF . 

Tile post of full tine Head of, this Section has been held open, owing to financial constraints since .1anuary 1977. It has lneen'possiblc to maintain tlto • work of the Section at a high standard only by tncans of a number of contri 
butoty factors. First, the Section is on two sires, the small animals at 
Hampstead and tile primate accononodation at the MRC's National Institute' 
for Mediertl Research, Mill Hill, where most of the technical staff conc(tncd', with the hu:;handy of the laboratory primates are MRC staff. Second is the supervision of the Animal House at l lampstead by Dr F, W. Sheffield, Head'; 
of the Bacterial Products Division. Dr Sheffield took on this task in additions, 
to his own work when the previous Head of the Animal Setvices Section left 
early in 1977. Third is the contribution of I)r I.. F. Taffs, who is responsilile For much of the NIIISC' scientific work at Mill Hill and who also acts as; 
Veterinary Adviser to NIBSC fourth is the contribution of thetechnical staff involveii capeetalty of Mr T ('irllitritharr,, Head Techtile an of the SeerlotI at-s 
Hampstead. The continued absence of a full-time Head is not, however, s tis•; 
factory and the Scientific Policy Advisory Committee, followutg its review of ^ the Section with the help of Dr C. Cold (CRC Northwick Park), rteommended i 
that the vacancy be filled prior io the move to (lure Hall, where all f lle Nlti 1C 
animal services will he located in one unit. 

The Section at Hampstead is concerned entirely with the husbandry of stoat 
laboratory animals. A breeding colony of NIH truce for use in the pertussisit 
vaccine notencytest was disbanded in 1979, reliance instead hieing placed upon 
bought in animals. Only a very limited amount of breeding is now carried out:'. 
for a few strains that are not readily obtainable from accredited dealers.'' 

Animal usage has declined over the past five years, not least owing to the b 
development of in vitro techniques at NIBSC to replace in vivo methods At 
the same time, the quality of animal husbandry has been steadily improved 
Greater attention has also been given to tile training of the technical staff, and
efforts are being made, -especiallywith the help..of C, Chapman of the Viral` 
Products Division, to integrate the Animal House staff into the work of the.,; 
laboratory technicians. 

The detailed planning of the Clare Hall Animal House has been given much .; 
attention by T. Culhngham, F. W. Sheffield and I. F. Taffs, aided by adv cc 7 
from Dr C. R. Cold There are considerable complexities to the design of ab 
modern anneal house, due not only to the heed to provide well-spac d e 
accommodation with 'conditions of temperature control and ventila ions 
suitable tor.; a range of different animals, but also to ensure that inlectieit;a 
cannot be transmitted. is 
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Chemistry Section 

The primary objective of the work of the Section is the application of tsllysieat and chemical technique, to the ChaeaeterlSFfhnn and analysis of brillogiral product , with the imeniron of cttrinplernetiring and, in Some eases. nitimatcls replacing biological assay. These teellniqucs are applied to products recently Incensed O, under: consideration for licensitl to materials subi v t to nr candidates for pharntacerptneial morlggraphs, and to the ccttnpnsitional andstructural analysis of selected rotnplcx biological products, In the period tender review the most important technical deve€opmerit has been thegenerat appreciation of the power of high Incrfnrmame liquid chrorn togs, by (Itp( Ct itt the analysis of many sitbstimces of interest to [he institute, This Iccltrique, which was introduced into the Section at art early stage of its development, has been under intensive ittvestigatign and has been Incorporated into NIIiSC. control tests for ntanv products, for example, polypeptide hormones such as rtfcitoahns and tetracl7Sacpin, and antibiotics :suchas gentamicin. and :nystatin. Its applictuion to the examination of bacterial polysaccharide vaccines is being studied, and further important developmt.ntsin its use can be predicted over the next three-year period. • A sigrtificnnt change in emphasis of the Section's work has _arisen throughthe introduction of bacterial polysaccharide vaccines into the Unitedkt tgtlonr. These vaccines ctinnot be tested in animal models and control natty depends upon physical and 
• 

chemical characterisation .'Although therelees-riot appear to be a major safetyhaxard in their use, the 
• 

chemical controlcr pre at present does not reflect the current stage isf development of polyucsh,ride analysis, and the application of more modern methods to their l taracteristilion is in progress. 

ontrol 
Ire department has responsibility for batch control of rhy opapain, all arches Of which used in the tjK have been examined analyficahy. Other thstances that have been examined in conjunction with other departments elude: amoxycillin, rarbeniciilin, etoxacillin anti gentamicin (with Anti. --roues); premoctxrti vaccine (with Bacterial Products); protamine (vialfool Prtxi(r ctrl; and desnlopressin, gonadorelin, kdcatgniiz seracti(it and t acosa:Irin (hill, Hormones). A number of samples examined were found hr unsatisf tctory, f'aifblg tocomply with thcir specifications.The Seetiott is freelllc'ndY involved in the ntvesti¢!atiotr of fad hoe' control 9h1en15• Those stltilled the Iit past three years include the identification of ihrontycin as a contaminant of nystatin, and confirmation that the loss of leucy of a hatch of rubella vaccine was anttbutahle to file atlti•vteal action Uittytated hydrox)toluene in present excessiye amounts in the rubber
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