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ABSTRl\CT 

Earlier studies by this author in 1976 provided evidence of an 

association between an infective, sexually transmitted agent, the 

Herp1Js Simplex Virus Type- 2 (l!S\T-2) and human carcinor.ia of the cervix, 

irrespective of r;eographic location or ethnic origin of the 

individuals. Similarly, HSV-2 related antigens were demonstrated 

by tho indirect immuno-fluorescent teclinique in desquamcited cells of 

carcinoma of the cervix tissues from tumour bearing patiGnts . 

7o hithlicht the potentials of the detectlon of tumour antif:ers 

in tu::nour-be2.rint': patients ao aid to early diar,nosis of the. cancer, 

isolation and purification of the Tumour f\ssociated Anti&er:.t (TM) 

of human cancer of th(; cervix were 2-tternpted by immunolor;ical and 

physicochen"ical procedures in this study. Tuo antige:-1 (JrE.par,ations, 

one the Soluble Ariticens (SA) , and the other, the Membrane Bounr.i 

Arn, ie;cns {hBA) were prepared from a pool of cancer of tht:: cervix 

(CaCx} tissues. The; soluble antigtms were extracted by homogenizatio:: 

in Earle ' s Balanced Salt Solution (EBSS) containine antibiotics, 

and the membrane-bound antigens w~re solublised by 3-molar potas::.;iL1;,J 

chloride ( 3 Violar KCl) • 

For isolation and purification of T.t-'\A, procedures for the 

purification of proteins were explored. These include physico

chemical stepwise ammonium sulphate frac tionation, sephadex ion 

exchan;._8 chromatography, scphacryl S-200 gel filtration, and affir-iti 

chromatot raphy to eliminate the normal tis.sue components of the 

antigen fractions. Hyp(;;rimmune rabbit sera w~re then prepared 

ae,ainst lhe partially purified TAt. 
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Imr.iunodiffusior, studies J employ int hyperirr..mune rabbit sera 

prepared ae;ainst the partially purified TA.A were useci to demonstrat0 

turnour associateJ antir;ens in the various cancer antigen preparations, 

and Circulating Tumour 1issociated Anti.gens CC-TAA) in the sera of tur.'lour

bearinE patients. The TAA in the cancer tissues show8d lines of 

identity with tht;) C-TAA in patients sera. Techniques involvinr. 

adsor•ption by immuno-preciµitation-in-gel \-rith Normal Cervix (NCx) 

tissue an tir;en prcpara tions, and pooled Normal Human S1;;:ra {NBuS) wer-e 

utilizecl for the removal of antibodies to MCx and NHuS in the 

rabbit sera, after wbich th0re were no reactions \:lith NCx 

indicating tt,o specificity of Ti\..A. for CaCx. 

A comparison of the soluble and 3 Molar KCl €Xtr£:cts of tt-.;: cancc:r 

anti,; 1.:ms by imniuno-precipi ta 1.:.ion reaction, using adsorbed hyp1Jrimr:1vne 

rabbit s1:a:.ra prepared against the partially purified Cacx TAA, 

demonstrated three TAA (TAA-1, close to the central antisera i,ell, 

'fAA-2, intermediate and 'fAA- 3, close to and curving towards the 

peripheral antigen W(:;11) ir.1 the soluble antigen preparation . O~ly 0n0 

TM (probably idf:mtical to the TAA-3 of the soluble antigen) ~-,as 

c~ecion2trated tn the 3 Molar KCl E:ixtract . 

Using th~ rabbit antisera against the partially_purified CaCx 

'fM., adsorbed with NCx and HHuS, 1·esul ts of coded sera showed that 

irnmunodiffusion reaction was able to dt:tect circul;tting TA;\ in ?5.O 

per c:mt of patients with cancer as compared with 5.6% in women uit.h 

benign e;ynaGcological diseas<.:?S, 1 • 4% in pree,nan t wom0n and o. 0% i11 

healthy control women . Tho rcsul t indica t€s that the test tlas r.,;rea t 

potential for irnmunodiaenosis of cancer of cervix. Al thoue;h thE: 
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sensitivity of the test method was low, the specificity was high, and 

could provide a means of early diagnosis of neoplastic changes in the cervix. 

The detection of Circulating-TA.:\. as tumour markers in sera of patients, 

may some day become routine, and thus make earlier diagnosis of cancer 

possible. Indications are that immuno-dia~i1ostic procedures can be designed 

in ways that are reproducible, simple and reliable. Such serological tests 
. 

would extend our present ability for detection and lllOnitoring of malignancies. 

l' 
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CH/\P1'i~TI 1 

rn 1.'l-<tJDUC'i'ION 

'l'h~ natural bistori of curcinoma of the uterin~ cervix has 

been extensively investigated , and the gradation frori the norrJ:tl 

cell throu..,:i1 intraepitheHal no0r1l..:.stic changes (dysplcsia ar;d 

carcino:1iP in-situ) to invasi v~ carcinorx1 of the cervix h&s been 

well docurn,,;ntcd . This progressior. is SUf:.:f'ested by the peak ac.e 

distr-ibi,;U or! of <.lysplasias, "1hich vrecec<.ls by ~;everal year-s that 

for ca.rcbor:1c. in-situ, \·Jhich in turr: also precceds by many years , 

tbr:. OJ' invasive carci:ion=a ( !~ah1r;ia3 et al, 1 ~tlO) • Similar pr ogr f:Ssio~

ha~ also been observed ir: rr:ouse 1:;o<lcls in which chc,cical carcincl"e:.nl:> 

bave t,ecn appliec. to th2 cervix ( Chris topcrson, 1969) . 

It is beli1:.wed that this cc:1 cc:rous chanee is initiated 1Jy tbi::: 

introuucLion or m, oncoeenic ai~eni: b, the per.is into the milieu of tr.e 

and Oalman, 1960; Rot,dn 1 1067). 

intraepith(-lial carcinot::a of thE: cervix is thought to originr1t.e 

lie at thn squamo-columnar junctior: 

tbrou1h this "unknown-stirmlv:'!': (Fluhmann, 1960; Johnson et al, 1%l;) . 

Tbe:se proliforn,.e in ur clbnorrnal f ashion to form neopl~·w tic sub-cylin<.leric 

cells wt.ich :;;radually c:evelop into carcinoma in-situ, which fo turn 

imaae th~ stror-ia, and ult.-imat.oly develop into clinically invasive 

( Johnson 6t al, 1960; Koss et al, 1963: Jol:u:so:.-, , 

1969; llull<a and Kupper, 1971). 
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Such a progression of disease does not awear to be an inevitable 

process (Ashley, 1966 ; Nah~ias et al , 1980 ) and indeed, it is accepted 

by eany inv,estit:ators that dysplasi~ can r>egress in vary int frequencies, 

and that not all cases of carcinoma in- situ progress to invasive cancer 

(Copplcson and Reid , 1967 ; Gusberg and Frick, 1970; Johnson, 1969) . 

Nevertheless, ample evidence had accumulated to indicat0 that when 

invasive cancer occurs , it i s practical ly always preceede<l by a 

pre-invasive phase in its development , and that clinical progress:i.on of 

aysplasia and .carcinoma in-situ to invasivG cancer of the cervix ~xists . 

Various clinical (Fox , 1967; Hall and Walton, 1968 ; Richar t and 

Daron, 1969 ), epidemiologic (Johnson et al , 1964 ; Baron and Ricl:':ar t, 1971; 

Hulka and Kupper, 1971} and l aboratory studies (Hichart, 1967 l ha,1..; 

now provided substantial evidence to support the view that cer vical 

cysplasia, carcinoma in-situ and invasive carcinoma of the cervix 

represent a single spectrum of neoplastic change. 

It i s knowp that the normal cell contains a definite 

complement of ar.tir,ens {Hollinshead et al, 1972; Frenkel et al, 1972) , 

and the metamorphosis which occurs in the cervix tissue as it proeresses 

from the normal state, through a dysplas tic stat e and carcinoma in-situ, 

to in'lasi ve carcinoma (Fox, 1967; Richart, 1967 ; Ha ll and Walton , 1968; 

Johnson et al, 1968 ; Richart and Baron, 1969; Daron and nichart, 1971; 

Hulka and Kup,er, 1971 ) may be accompanied by t he acquisition of new 

antircnic substances. Indeed , in cells of animal tumours induced by 

DNA oncogenic viruses, transplantation antigens specific for the 

inducing virus have been demonstrated (Hellstrom and Hellstron, 1969) , 
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and Herpes Sirnpfox Virus 0-:SV) antie;ens have been detected by im.vr.uno

fluorescent techniques in cells exfoliated from cer\"ical lestons 

(Royston and nurelian, 1970; Adelusi et al, 1976) . 

l!.xperimental evi dence has accumulc.. ted, supportin6 the occut·rei,ce 

of structural changes on cellular membranes or within the endoplasm of 

indi vidual cells durine. neopl~sti c transformation (Gross, 1943; ~cley , 

1')53; Prehn and Main, 1957; Klein et al, 1960) . The expression of 

n~oanti g~:ls which are not exprC:!ssed by their normal cell counte r parts, 

at l eas t in the adult host, r esults in an anti(~nic distinctness, and 

an e luci<.iatiot: of an immune respons1:: . 

Various reports of tumour-specific or tumour--associatec! antigens 

hav~ now accummulated. Abelev (1963, 1968), described the Alµha-Fe t o

Protein {AFP) associated with hepatomas; Gold and Frecrr.an ( 1965) an~i 

Thompson et al ( 1969 ) demonstra ted a Carcino- Embryonic l\nti;:·en (CE/..~ 

of thE: human di&;estivc systera. Hells t.ron et al , { 1968, 1970) demonstrat.:.c 

ant i t.ens present in human neurot1lastoma; Levi et al, ( 1969) and Levi 

(1 971) described ant i genecity of ovarian cysadenocarcinoma carr ied in 

tissue culture; McHeil et al, (1969) described cross-reactivity 

bet ween the benign ovarian mucin and extracts of colon cancer , and 

Order et al, ( 1971} described evidence of tumour associated an tigtms 

of Hodgkins diseas~ . 

Other workers have provided evidence for the presence of tumour 

anti gens in carci noma of the cervix (Aurelian et al, 1971; Fr C:nkel et al, 

1972; Aurelian et al, 1973; feorino and Palmer , 1973; Gall et al, 1973; 
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Chane ct a l , 1974). Gc:.ll et ,:1, ( ·,973) were able to demonstrate t:t~our 

antigens i n all women with carcinoma of cervix but nc.t in those with 

normal cervix, while tho othct'5 ::ere able to demonstr ate t umour 

a.--:.~ieens induced or r e l atcci to 1:sv -2 . 

Carcinoma of the cervi>: uteri is one of the rrost conmo;1 canc-J~s 

in women throue;hout the worl d. Indeed, it is by far the couuno.1~ . .st 

fe.111ak malignancy encounter(;d in tUgeria, excluding the lymphor>eticl.l~:' 

tumours ( Edini:;t on and Hendrickse- , 1970) • Because of its frequency anc..l 

accessibility to methods of enrly ·detect ion, c2.rcinoma of the cervix 

fr al.long the P10st thoroughly studied of all human malignant diseases , 

ana its natur·al history has been extensively investigated. 

In the developed world , detoction of cancer of the cervix has 

~n accomplished without r emoval of tissue, mostly by cytol oglc 

examination of exfoliated cells, and in some ins tances, by direc t 

mar,nified observations made wi tb the colposcope . As a r esult , the rriortali ti 

associated with the disease has decreased significantly in those places 

wherE: these early detection m~thods are a vailabl e . 

HowE:!ver, in spite of its cor.irnon occurrence in Nigeria, carcinoma 

of the cervix still consti tutes one of the least studis d diseases , 

and the mortality associated with it has shown little or no decline 

because of the absence of these early de tection methods. Rather, the 

intraepithelial and early invasive stages of the disease are very 

infrequently detected by the traditional methods of history taking, 

speculum examination, palpation and probing, and even that , onl y when 

the patients decide t o report in hospital. 
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The valu.e of .;ia:-·ly detecti0n and theref'orti, treatmEm:.:. of 

carcinoma of the cervix has nev£r bee,1 ir. do:.lut. It is ger;e1•cl:i.;· a,~,r·s::,Jd 

that c~z·cinomn of cervix is uni4ur~ :Ln tha\:. it is per-1:aps the onl~ omc,3; 

of the female f:Cnltal tract wh5.ch c~n bci d;;:·tected before it b1.;cc·~r,, !.; 

invasive . °1'h<;! r~ce;nt dev1:ilop!11-2;n t of routin·a c1 to logic screcnin2· of 

poptthiticns with ccrr.plet:?ly normal appeurine cBrvix has l c:d to t~1e 

tiiaenosis of' !'.iany ca.f' t:s o.C' ve·:·y <:?arly c<Jr.c-:-:r {in-situ) b~;fOn) th~ 

symptomaLolof,Y of overt diseasE:; :1e:cP.m'j apparent {Tho!!!son et al, 1972). 

The r,iost comI1r(~hensive in·,estigation of a patient 1.ri th cellulm· 

atypia has inc:luck:id col.ct co:1isa i:ion as t:ie ultiiuate procedure nec:::ss:wy 

to establish a definitive histolo~;ic <lic:f;n~si.s, especially in cases of 

in-situ carcinoma. In Il:n~dan, th~ preference has always been m1.•:tir;l:~ 

pu~ch biopsies of thi;; squamo- columnar junction if the turi!vtlr is 

clinically obvious, ( Hhich ha.p;)e:is to b9 most often) , or con<:.; biopsy 

wht~re the cervix is suspect on clinical ex~_mi.na tior1. For w~ri.ow, , ... ~as ·)ns; 

cytologic scrcer.in.:_:; methods have beer• on a limited scope (Act0lus-1.., 19'i6 ) • 

Even then, the value of coni.sation ba.s been limited by the 

demonstrated residual ca~·cinoma, in-situ carcinoma or- dysplat,i:;l in 

post-conisation hysterectomy specimens, sugg-esting that the total i::-=tf!'1t 

of the dise::,se in iO to 30 p0r cent of cases was not demonstrated or 

eliminated by this procedure (Silbar ano Woodruff, 1966; Singlt.:,ton an•:: 

Rutlede:e, i 96f.}. Furthermore, conisa tion demands hospi ta.lisation and 

gtmeral anaesthesia, and is occnsionally complicated by post-opera. ti ·1,; 

bl..:ed:i.n,c~ and lat€: cervical dysfunction , Colposcopy on the othEH' hand, 

thoush valuable, espucially when complem(mted by other methods 
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(Navratil et al, 1958; 'fhomson et al, 1972) is available only in 

limitec centres. 

If procedures less traumatic than conisation and less exJ:iensive 

than colposcopy, can determine accurately, the presence and extent of 

the neoplc.,stic process, the more operativ<: procedure of conisati.on with 

its attendant hazards, could be greatly reduced, if not eliminated 

completely (Christopherson et al, 1967; Sabatelle et al, 1969; Ch2nnen and 

Hollycock, 1971). There is the need tht~refore, for a search for other· 

diat-,nost.ic techniques for carcinoroa of the cervix. 

f,s ;;i_ consequence of the der·1onstration of tumour associated i:lnti~ens 

1r. a variety of human nEtoplasms by serological techniqUt;S, the prospect 

of emplo:rinL these antii:);ens i,s diagnostic tests hns been investiLat(~c, 

extensivdy in 1•ecent years. Each of these tumour antigens types--

viral antigens, lr-anaplanta tion antigens, membrane bound and cytoplas:dc 

antigens, carcino-embryonic antigens--anci tht antibodies directed 

againsl them, have been detC;1ctE:d on a sufficient variety of animal and 

human canc-a>rs to warrant consideration for their use in i1nmunodiagnost.ic 

procedures (Bahrin and Price, 1976; 1977; Ristow and McKahan, 197?}. 

A model system has been established to investigate tht; fen3ibHi ty 

and reliability of Tumour Associated Antigcris (TAA) aetectior! as a 

diafl;nos tic procedur·e. Ray ( 197 4) ; Megaw ( 197 4} and I bra him et al , ( 1975} 

usinf Herpes Simplex Virus 1'ype-2 (HSV-2) associated hamster tumou:~ 

(Nahmias et al, 1970), demonstrated the presence of tumour sp0cific dntig~ns. 

The technique of inununodiffusion and im.muno-electrophoresis, ui th or 

without immuno- adsorption in gel (Ibrahim, 1969) were used to escablish 
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tht poBsiblc applic.).tion of 1'iiA in ir:11nunodiasnosis of co.nc(.>t'. 

Supplelf.cntal r ese:::.rch de:mons tr·,• t.t:d cross-reacti vi t; t-e t"N1;;:.u tt·: 1 : .:1 l, i~ ·.::ns 

of the cervi:: ( Ibrr·h i :a e t 21: ·1 9 /6) . 

Thf:: r 1:iwards for- :i.solati.oa :md purification of tur,1ou'.:" an•~:i.~·ens ?r.1 

tw:.our sp~cifi c un t ibodi.~s co~!J.d be cor,side r ;1 ble. Purifkd m::1.t.c rin:·. 

m;;y facilHate thl'-l d€term:i.nation of the enct relaticnshir, b~i.;Fe<>'1 th;:; 

ar.ticens of virally induced tLUr.ours and the cause of 1;;a l iF-.,.oancy. The 

prospects of a reliabl e diagnosi tc t~st r::ay improve wi t.L the. 

av~ilabili r.y of purified l'eagerats (Ibrnhim et a l, 1979) . Purif:icnt:.0:.-1 

riay inprove the detection of frf'c anti.gens or nnt i ~rn-anti~ody r,c:-,pl•~xes 

ir: the circulation of tuMour-Li::aring patients. This infor!",ialior ms.:i· 

rcv(; ... l t!w extent of tLc dise.a:-::e, the existence of metastasis ana 

prc.vid 2. a pro~nos t ic indicator. 

The eventual establist:menl of HSV-2, ')r any other virus, a s the.: 

causaiiVG agt1nt of a human neor,lasm will first require ... a systercatic 

atter.1y.i~. to isolc>.tE: and S(;!parate the various tumour associ ate<.! ar1'.:.i{~:em, 

of the specific hurran 1r,,ili~ar,c~r . The pres1::P t r 0s .)arch is dir<::.cted 

towar~s the, pur:i.ficat.ion of tll! .. Our associ ated anti~ens of carci i:oi~1c of 

cervix tissuE-:s for inimunisc. tion of rabbj. ts .:.nd the oxplora tion of' the 

possibility of usi~s the an~Lsera tc detect TAP. in th<:i circulation 

of !10·..ien with carcinc:na of C'}rvi.x. 
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CHAPTER 2 

REVI FH OF THE LITEHiTURE 

The curren t concopt of' the:: s enesis and natural history of c~rcboma 

of the cervix 8.ccepts that nE::oplastic transformation occurs over a p~:-ioo 

of timt . It is bdicved that cancer dE:velupment is initiate(,; witli tb:; 

transform£: tion of a sine·le cell from normal, through dysplastic ct•ll 

and carcinoma i n- situ, to i nva~ivc.: carcinoma (f'ox, 1967; J ohnso:.1 et. 31, 

19CP; Hichart an<.I Darron, ·,969; Hulka and Kupper, 1971; 

Bar r on and Richart, 1971), although contr overnies still exist about this 

( ,Richart, 19(;7; Johnsen , 1969; . Through gen~tic alterations , t~ie 

abnormal cell r;i ves rise to a mul tiplicl ty of similarly altered ct:?lls 

(Levi, 19"/1 ) . 

Such genetic transformation would induc~ thf~ synthesis of' l~(:t-t 

prolein species - antigens - not expressec by their nomal counterr,>arts, 

and these new antigens would in turn be expecl:.cd to provoke imrr.u:1c 

i'l-.!sponse by their host. The proe.;ression anc proliferation of the 

rnali:_:n8ncy may be due to i:npain-uent of iMmunolo~i c resi:;ons,:s of th~ hose 

(Levi, 1971 ). Thus , the earl:> fundamental events of malignancy appear 

to be an alteration of the initial cell by acquisl tion of new antigens , 

followeJ by illlmunoloc:i c failure of tht:1 organis1.1 to the newl :l acquired 

antigens. The alteration of the first cancerous cell subsequentl~· 

involvus escape frorn resulator:, mechanisms , and changes in the relation 

of \..he rualignant cell with its adjacent cells , leading to prolif'~'ration 

and invasion (Levi, 197 1 ; Nahffiias ct al, 1980) • 
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SGveral reports of' experimental evidences have now accummuh:t ed 

t.o support this theory of the occurrence of structt1ra l changes on the 

Ct":llula r rr,embran~s or within the endoplasrn of the individual cells 

during neoplastic transfonna tion. The expression of nee-antigens whic'.·! 

.-.rt:: not expressed by their normal counterparts, at least ir. tb~'- adult 

tiost, results in an al'!Li t!enic distinctness (Gross, 1943 ; Foley, 1953; 

Kl.Jin et al, 1960; Hellstrom and Hellstrom, 1969; Lovi et al, 1969; 

Order ct al, 1971; Aur elian et r.l, 1971; Frenke l et al, 1972}. 

~- 1: TUMOJR SPI:;CII-'IC ANTIGENS IiJ 11r I MAL 'fUMOURS 

Th<~ Study o f tumour immunology, and more part.icuiarly of' tur,;our 

associ.a l-Bd an t igens, hus ulways r(;'liE:<l heavily on transplar.tatior: 

experiments an,.l e f fol·ts t.o ir:nnunize animals with tumour tissues or 

rclatee: a11tigen propc.1ralions. This was probably first successf ully 

demonstrated between H,75 and H:/76 by a Russian veterinarian, 

H.A. ~!ovinsky, who successfully trans planted ;:i malignant tumour from one 

animal to another {Shimkin, 1955; Gross, 1970}. Although the 

transplants di<l not take in all the animals inoculated, tbe wvr-k 

suzgcst.Jd that the t umours themselves might be antigenic (He llstron; 

anu Hellstrom, 1967). 

'rber~ was little attet1tion paid tc these and other reports on 

the transplant,?tion antigens howevcc, until the beginnin~ of the twentie-c.h 

century ~,he~ large scale studies conducted in the United Statt1s 

( Loeb, 1902) and other centres (Bashford and Russel, 1')10) confirmed 

tht carlfoc report s. It should be noted however, that histocompatibility 

genes anc the anticens deten:,ined by them had not, as y~t, been r0vort<.1cl . 
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1'hus, i:.hc invesrigators failed t.o distingJish be tween normal tfasue 

transplantati or. and tumour- lrnnsplahtation r esponses . 

By the early 19L10' s, various investigators hc1d es t.abl ist,~ . .:: tha-., 

suscep'~ibility to tumour transplants ,-:as e:enetically cor,trollec (LH tlo 

d al, 19111) . Thes{; r E-por-ts , coupled •,•ith earlier finding,s of' Lor:-b 

&,d Wri~_ht , (192r~; Loeb and King, (1929) a.ncl Buttner, (1935)t-iho : ·orkeu 

with nr.:,rm.:il t.isou~ tra:~sp l anls, produc€d the concept of r.is tccm-~=!.titilii.:y 

ar.ti~_,.,ns which are controlled by sp~cific histocompatibility gf::r.es 

(Gorer, 1961) • 

The credit for the production of the first clear-cut evidenc~ cf 

th~ existence of 3 'fu:nour-~pecifj_-: '.'ranspl a::1tation AntigE.:n ( TS'ifi.) .N:oi;;s 

to Gross ( 1943). Using an immune s8.rcoma , de::1ignnted S-37, s ~vera1 

iu-brecl syngcnE:ic mic-::: wer<:: inoculated, most of 1-'hich developed turuoucs . 

Aner spontaneous 1·er.ression and recovery, .:it tempt to re- transplan t the 

sai:.e tu11our in these animals 1-.ias unsuccessful in many ins tanc<:s , Hhlle 

control animals (micE: of the s ame strain receiving their firs t inoculntion 

of the tt.1111our) all -~evel ope<l tumours . It was concluded that th0 

il'liinunH.y in the test tmimals was directed specifically against thf. 

tumour us,~d for inoculation . 

Ho~ever, it was Prehn and :-la in ( 1977), who clearly demonstrat.ad 

that a TS'l'f1 indeed did exist, when thoy induced tumours with 

methylcholanthrene , anC: the tumours produced sp0ci fic immunity in the 

anirials into which the::;e were transpl ant ed. It was also found th.::t 

diJ'ferE•nt methylcholanthren1_; induced sarcomas had individually distinct 

tumour antit~cns which, accordini to trunsplantaUon t:Jxperiments , did 

no, cross-r8act. 
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It, was nor until the study of Klein et al, (1960) that hetarot;eneit:, 

could be co1nple t ely rul(;;)<.i out in demonstrating a tu!l101Jr 

transplnn;;,ation antie,1:m I whc'.'.1 ,:-;;:ircornas wore induced with 

After- several tree. tr:;cnt with irradi.-i ted tur:1i:,u:0 cells 

f'ror.i Lh<.· sarcomas i uduced I the ori~inal host aniwal ,ws challe,nr:o,.: Hit!. 

th"' s::ir.:c tur.·our which tiatl ut=i:in erO\;inG .i n the isologous animal. It'!!liur.it.y 

was cle::tcly demonstr~tad, and ti',cre wns no cross- immunity for ~my of the: 

different t11ethylcholant:.hrEm<~ induced tumours produced . Serur,. fror;1 ::i.n 

illlnt:ne m1k.al had nc (;ffect on sarcot;la cells b vitro, but neutralis2ti.0:1 

coul..; be achieved with the lymph node cells of the immune animal. 

~urtht:t'tl!Ore, thosu untr,:ia tecl ar:iri,als had no nou trali5inb effect, ariJ 

nc·ither did i11unune lymph node cells which had been !<illec.l . 'I'bw-, 1 it w,s 

beli,JVC(' Lbai: these irll:lut1t.: r(}&cti ons could be attributed t..<l the 

a.'lti~cnic distinct::.;:_~s of thEJ C!Xj.;ression of neo- antic;<;.ns in the cancer 

tissue:: , bm: wh:1 ch were not expressed by their normal counterparts, 

at least iu the ac!ul t animal . 

Lack of immu:-:0logic cross-reactivity consistently rcport~d for 

twours iriduct..<l by the same acent , even when diffe:-ent turo1;)urs had 0een 

induu·t'. by t:he a[ent in the Eanie animal, was at. tri bu ted to thei I' btdnc 

chemically induced (Klein et al , 1960; Old and Doys':!, 1964; Bo ldwin ,~n<.l 

Barker, 19fl, Baldwin ct al, 1971; Leono.rd 1 'i975;Lo Gerfo , 19·16) . 

A major break througb \.as !"lade in tumour s pecific transplantation 

anti,~cn study when Sjogren et al, ( 1961) 1 Har king with pol yoma virus. 

inc:uc~c turnoui ·s in in-breJ mice , demoilstr?.ted that adult anirn<"'.1:J 

illDuniZf:'<l ili tb the polyor'la virus wore res istant to transplanta·cion Hit;1 
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lyor.1a tumoui.~ c-;lls. They attributed this findine; to the prc,se!1ce > 

the polyoma tumour cells, of specific antigens dieterrcineci by the 

J,. pa1~al1el study by Habel ( 1962) not only confirmed th1s, 

that the rE-~sistance produced 1,-ms specific. 

Other studies (Sjogrer;, 1961} showed ircmunization with tumour· 

cells induced resi tance to the pclyoma virus-induced tui:ilours, and the t 

all tumours produced by the polyoma virus in the satl!e strain of e nir:Jals 

showed antic;enic cross-reactivity. Similarly, Huebner et al, (1963) 

demonstrated cross-reactivity for tumours induced by adenovirusas, and 

between tumours induced by different but related adenovirtises, even 

ir. virus-f r ee tumo:.1rs. It was thus concludzd that tuJ1'Jours inducecl by 

one viru~ con t.ain thE: sarae characteriS;tic cellular anti13:cn t cve(l 

across spE,cioB virus ( Old a~d Bo:-,, se, 1964) • 

Fucthc r work on the tumour specific tr·ansplantation antic;ens wr;s 

demonstrat s d by Hell:::trom ( 196~~) when he shoi,;ed that antibodies i;.o 

polyor::a virus-induced tumour cells had a stroncly limiting effec i;. OP- the 

:·rowth of the tumour cells in vi t ro, whe reas, c1nti viral antibody did not. 

It was sug,£;estcd that the virally-induced lu1;1our sp€cific transplantation 

anti:-,;<::n was not uecessa?"ily vi rnl material itself, thus confirmins th<:; 

,:iarlbr studies of rlabul ( 1962) which sur;50sted that the de tectable 

prc-t:ence of the virus itself was not necessary for· immunity. Ha ther, 

it was post ulated that the ·,1irally 'crnnsformed cells may lose certain 

normal antigens and gain ne\•J ones, with the infor:r.ation for t he nm-, 

antii;0ns now residing in the genome of the transfomed ce lls. 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

13 

The r.iechanism o.r virus- induccC: cell t r ansformati on , and the nature: 

tht co,m:ion antigens produced wore not clear until Rowe.? ( 196'!) 

nstr:.:. ·Jeu u d0finH0 distinction between '".he typos of tl.!1Tto'..l1~ c:.nt ::.;!B:-iS 

l,;N,11. virus~-induced an<l fUlA virus-induccc tun·ours . Sinc~i 

discuss0d wore n;:,t of the transplantation typ1:: , it wris 

t.ha\: tbB '.-ert'l :1'fU!r1our Associc:, ted J1ntigr:ol1S (".::Af:,) 1
' 

n.11 lim!OUr- relat ed antigens . 

:TUMOUR ltSSOCH'l 'E!J A:-iT1Gi::?iS Iii iiUt--i.h1J C1\NCER: 

Up till now, most of t h.: evidence for virn.l etiology of cc.nee. 

bas bc':)n confined to anilTlc.ls . Hm..,ever , various experimental reports 

of cross-reactin: or tumour-specific antigens of human cancer have 

start,:;d accunulatinr;. Kle in et al, ( 196G} denonstrated tumour specific 

ir.r:.iuw3 reactions in Durkitl lymyhona patients by the f'lembra!1£.. 

munofluorescence r eactions . Hellstrom e t al, (~96C , 1970)demonstratect 

anti!,,1;ns in human neuroblastom,, 1 1-1!-iile Levj_ et al , { 1969), described 

antie,enicity oi' ovarian serous cy.stadcnoma . 

Other studies of tumour antigens include the descriptior. of 

cross-reactivity between t he beni~i ovarian mucin and extracts of colon 

cancer (t:cNeil e l al, 1969), the f 1ndine of n.ntii;ens in maligm,n1, 

melanc.ro (Morton et al, 1970; J ehn et al , 1970; Carrell and TheilkasEo 1 

1973) and th~ report of immunt response i n urinary blRddcr tumours 

{Bubenik et al, 19?0 l. Similarly , OrdE.!r et al ( 1971) described evidence: 

of tumour ,.ssocinted antis.1.ms 0f Ho<lgkins disease, and Levi ( 1S71) , 

aerrJonst 1·ated the pre::;enc1:: of tumour anti6ens in carcinoma of cerYix by 

th€ precipitin-in-gel method . 
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Apar'- fro!': tl1e nor ct·oss-reactinc; , individual anc tumour 

speci! ic ariti,::;ens of cl~et'lically-j.n<.i(ACf'1d tumcurs, and tbt: cross-react.it\· 

of t.u1:1our asf·oci.atGrJ aritic;ens wen~ delincr:tcd. Designated ti)e 

bt,t!:: associ.ut+Ji wi t.h certain c::nccr·ouD co.;dit1ons in human$. 

i'erhap.--; the fir ·g\, of -~h<:!~e to be dfr•ectly associ:i.tc;'.l wi tl: 

cancerous condition i,8.s th.::? l'.lpho F~ ~o Protein (ArP), a glyc:)p"otcin 

f uund in the f,~t.al .$erur.-i of all spcc ic:E.: of r..,~mmals, includ:Lr,( r:1,~n , ,:•nC: 

synthcsi~ed in th,j i:'e t~l liver, but whic~1 di3aµpears .soon afte r bir·-cr.. . 

At-clc:.1- (1963) , der'lonst r;::. l:cd the pr1:;3enc0 of th~; anti~tm , 2.ssociac0:.J 

with a pr·ir:;ary trar.spbntabl'-' mouse h(;!patom;:i. which ha<.: been induc0d 

wit!, ortho-aminoazc toh1ene i1~ c
3 

H. mice, ~nd 1!:i.th ser,'. and tissuss ot· 

r~cipien t nnimals, but ~1ot i.:-1 t~:-=· tissues er· sr:?ra of normal adult atiima:;,.s. 

It i:as po:-;tul:ited tnat thE:; prt!scnc.8 ol' the, anc.igcns !ilie:;ht inc.ic2.k 

nsim~lifi.catiorr: of the tumol1r cell antit1:en::; and possible clG-rcpr~:=.;sion 

oi ::ones t.h.:it are acLi ve in 0mbryonic d0v~lop:.1ent , but norn,all:y tur!·H:.:c 

off in adult life,. 

1atarin1Y 1 ( 1964) found t!:e antit:en in a s.f.oci.1tion 1-!ith hur~c'\n 

h1::patorr.as , and Ab£1,.w ( 1'.)71), ;.'ound it 2,,ssoci...ted witb Malit:,rn"nt tcrz.to!l:a& . 

Cucrei, :. s taast ics (Uuitin , 19'{2) indicc:1tcd that 40 to 80 per ceut. of 

hepa to:~as a11d 25 r, t=;r cent of fllalignan t t e ra tomas in aduJ. ts, car. be 

,:fotuct-2<.i by the presence of 1-,.r f . In children, these figures could 

ris~ to 90 per cent and 75 per cent rcspcctl.vcly . llow(;)ver, there is thi.; 

di:Jadvantac:i! thut the d~toction of l'.FP ris ;:,_ diao1ostic tool could be 
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t(;d by the preser:c~ of the protein in ree,;..:.:nerativc hc.;patit::.s ~·.;id 

,ain cth.:r non-ccmcerous disor·dE:rs. 1··/overthcle~s, the d~tection of' 

couL' have diap1ostic vah:c if a t'C,chniqu0. witb limit~d sensE'<.v:l.t.y 

Gel<, and i·r(;-::-d1,10.n ( 1965) and Thumpscn ot nl ( 1969} d:c:·tr.on.strntd 

antir:cn associ;.:. t 0d with cn~cer. This e;lycopr.-otcin, t~·i..., 

antip:n {CSA), norrr,: .lly pr·o(~t.•cel.1 by ti,c t ~t~l l:!..·.,ur

ut,:::ro t and round only in ti'ace ai:.C·ur:ts in 

normal ad:.11ts, wag founcl ir. as:::c,ciation with humar, colonic: canc~r. 

It h r.01-J known to b1;; as.s0cir t°:;d with cancc t' of' th~ ~ntire lcr·?th t:,f the 

alim1,,ntary t!'w.:t, _;)t:ncrc;F.:s, breaf:t a!1d ')roi:chi..s (Gold, 1971; 

Rt:yen::;oro et al, 1972) • 

Since th~ opplication 0f CEii dicits antibody f'or(;1at.ior! (Cchi, 

1967), a sir.1ple technique, for <ir,i:::onstratior: of CEt-1 has b(:corr.e avaih .. )J.c, , 

~nd usti o:C this as a dia::,?10stic tool has bm:in greatly enhanced by th.~ 

d~vdopment of radioimmunoassay technique t'or- the detectior: cf Cf~A i.: ewr~ 

of patients ( Thor,1pson Bt al, 1969). Bm1ever, elevat0d lew~ls of Cf.!', can 

be found frequently i:, conjuction Hi th non-maligriant lesions such as 

benign polyps, ( including hemorroidal polyposis) alcoholic cirrhosis 

or the liver, tsastric ulcers, pu.lmonary emphysema and ulc~r8.l-ive <.;olitis 

(1\.:mp et c:il, 1974). Low levels of CEh have 3lso been reported in 

normal tissues (Ho,:ors, ~976), and in sera from 10% of normal individuc,ls 

('l'~rry ot al, 1974). 

A varhity of other ;_imbryonic antigens have been described ( Cinnder, 

1972; Buitin, 1972) although most of thes0 have not been shown to he:.vt? 

any ch:ar diagnostic value t1ith regards to the particular tur:1our. 
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nnt-ie,cns h~vt? b.:::en f cund in a::,soci;\tion 1-1j th cm·tain -:rni:;!al 

For •.::xa:nple, Brawn ( 1970) , dor.ionntratE..J embryonic anli&~ns 

ialcC with methylcholanthreu~-induced murine sarcomas, and 

win E-.t al, ( 1971 ) , dcscribe.ci ar: embr~'onic eri tigen associated i:i t:1 

.oa·:0 dyE:-in<2uccl; rat licpatm~ias . The pres one;;; of cross-r-c.,:"J.c tin: 

onk antieens i n lhc cheuicr!lly-induceC tu:nou1·s 1:r ovidccl evicl\;nce 

~ chemi cally-induced Tunour ll.ssocia ted Antig!J1,s muy not n(·Cissc:1--ily 

;.:ach ~um~ur. 

T!'!t! demonstration of iI:l!:1unoloc:icnl reaction~ of pre;['TI-:.nt h:,nst(:r 

with the surface of cells +..,ransfor-1r1t:!d by Simian virus- 40 muff ano 

1970) , nnd th.,- demonstration or fe:tal a ntigen capable of' inciucinL 

hy ai:ainst the virus-i,,duced t.ams L~r tumour cell:; ( Coggi!\ E:. t ul , 

ttiat ,?mbryonic ant.:i£;ens are probably u:1i versall y 

neoplastic t:issues although they mr1y be dii' rcn·ent fr0m li..m,cur

specii'1c for a particular tu:nour, or turncur5 

1nduc~c1 by particular virus ( Tin:~ et al, 1972) • 

HSV-2 AS.SOCI A'1VD AN'i'I GEWS IN CM.:CER OF THE CERVIX: 

In 1964, studios of an infant with neonatal Herpes Simpl ex virus 

infection, and his r;1other's cervica l HSV infection , led to ft.:rtbu1· 

Uni v0rsil:.y ,.:;r-oup \ll iich provided tb.? firs t 

betwe<:!n tht.. virus and cervical ncoplasia . 

Wu& bas(:<..i on t h(i obse rvation that wome:i cytoloc;icallj1 

c~nital h~rpes had a great er f req~ency of cervical 

neoplasi n than i10rncm in the glmertil .populatic,n (tlaib c t al, 1966: . 

The l ater discovtry (Nah,-i,ias and Dowdle , 19681 tl;,lt about 95 per cen t 
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of cas,_o of nmi tnl hcrpt..;s simplex virus infection ar1:: caused ,~y c: 

viral t ypE:, Herpes Simplex . Virus Type-2 (HSV-2) , c:s dis .. bet 

isolr1tcd from most .non-genital her petic infect ions (HS'.i -1 l _. 

tht-- me:ans for compar-int, the frequency of I!SV-2 antibodies 

in womer1 \-:itl!, an:l without , cervical ne:opl2.sia (Nahmias ct el, 1$700~ . 

Oer.:ographic surveys on cancer t..)j the cervix hnve establi.sl,,.::i.; 

pati(.rns of high risk that stron[ ly sug£,.cs t that the cisease r:iay be a 

vener\•al dis<.:ase (Boral, 1974; Nah::,ias e t al, 1980). tJunerou.:s e vi.:,e;::·-.::,.;:G 

have nuw accumulate<, to show that HSV- 2 ie a venereally t r ansmit::.ec 

dis1:.;-t,<;;•j (Hutfie lu, 196bi Hawls t~t al, 1971; Josey ~t al, 1972; Duenas <:t c.l 

1972; Aclc:lusi et al, 19?(·b; Kessler, 1977 ; Doll , 1977) . It has th~l~ b~cr •. 

postuk t cd t.ha t this virus mie;h t be an ini tia tlrl[-" or promo ti;:1g 

ea:•cinot:,<-nic agent t r ansr.!i t t.€:d to the fer.·rtle f r om tht. c,al e durinz 

s~xual int.::rcourse. 

Vari ous multicentric approaches, frD!l! s<.:.rolo5ic ar,j epi<lemicloc;i:: 

stuc:fos (Rawls, et al 1969; ;1urelian tt al, 1970; Nahmias et al, 19?0lJ; 

Royston <ln~ J\1..1relian, 1970; Nahinias c t al, 19'/2; Rotkin , 1973; 

iidclusi et al, 1975; ?Jahmia~~ e t al, 19?6; Adolusi et al, 1981) t.) 

rolecular studies (i•'eorino ancl Palmer , 1973; Anzai et al, 1975; 

f,urelian et al, 197(1 ; Camacho and Spear, 1978; Heise ~t al, 197S ; 

Shoi·tl~nc! <::t al, 1979), have been employed to substanciate thisassoci.:.Uo~: . 

How~ver, despite nll the studies, no dcfini ti ve cause and effect 

associ~tion hus bean establi shed. 

Th0 oncoI;,enic potential of HSV-2 has bscn demonstrat0d by Lht.: 

report thal intraperitoneal anc intrathoraci.: inoculation of newborn 

hamster1.3 with the virus has been shown co b0 associated with the: 
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tlcpm0nt of undiffurentiatel..l sarcomas at th~ situ of inoculatiu.1 

al, 1970). Such tumour ~<J.rirt£ hamsters hnvc b::en sh():,m 

to po~::ioss HSV- 2 an tibodi2s in th~ir sera and liSV- 2 anti! ens co.r. bt.! 

of tutnour cells ( Ropp :md Duff, 19 .... 3; 

1975) • Direct f;cnitnl inf'ccU.on witll th0 virus h~t, r.: 1-~~c 

produce lesions identical to .~typia and c~rcinom'l in~-:::itu 

(tlahr::ias et al, 1970c; Mmtoz, 1973) . 

'i urth,.:r cor.vincinc; evidt:;incc of the oncog(111ic pct0n ~ial of 

btl:)n provi.<leo by th~ transform.:1 tion of har,:stcr cell:; i:·. vitro 1,y 

(Duff ancl Rapp, 1971, 1971b). Sitailarly, the virus ha~; been 

shown to r.,~ansfor m r adMcIJab , 1974) and mcuse (!\imura e.; al , 19'6) c,Jll 

lines deriv1 \d frur,! these: transformation:.,, 1-1i:2:-:. 

other :-rnimals , ~wve been shewn to produce tuz11curs 

1';)74; SJ.:innE:-r·, 197'•; Cop~le ~nd i·1cDoup:all, 1976}. 

between HSV- 2 and most , if not all cell.?, 

ExperimentclJ transfona:.t ion w.:s achieved by 

el1111inai .:.~t_"; viral infocti vi ty , such as by ul tr;;:violet inacti Vcl l,ion 

(Duff and Papp , 1971) , or by usine a subgrnomic sequence: of viral LJ.'1 

(CSC!..icho and Spear, 197._:) . Of possible releva11cc also was the in vitro 

demonstrc1tk·1 of <.:efective m;It 01' some of the virus strains (.RcJizman 

and Furlone, , 197'd . 

'Jarious attempts to dutect HSV- 2 antigens in ccrvic3l celis or 

biopsy spGcir.1<.·ns ha·,e been performed bf imrnunofluor€scence , ir,4:1ur,0-

peroxidc.te and r:adioimmunoassay techniques . _.'or example, the indirect 

iamC'fluo:esccnc0 tech;1ique was ar,plied to cxfoliat<::d cells (T<eyston 
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and Aurclian, 1970; Aurelian, 1973; Adelusi et al, 1976 ) , at1d the. 

anlicornplimentary imnunofluor~sccnco technique was applied to biops:r 

materials (Chiane, t-:t, al, 1974; N::i.hmiu~ et al, 1975). On t h1:: d ,h'; r i1~nd , 

exfoliaLcd Cervical cells from patients uithout carcinoma of t~,e cer•vix 

<iili not sh0w E!videncE:i or vircl antir;E:n!:1, except in t i:os~ wor1e:, diab'Tlvsc .. 

clinically as liaving hc rpt.:tic c1;;rvici tie , liowovcr , .problems of no~

speci15.c posi ti vc fluore::;cunce have been known to mask such studit.s 

( l·!ahmias 'j t al , 198!) ) • 

HSV-2 is c:i l )'.'.f~ virus, and th~refore , unllkely t o bG der11ons trc1teu 

in transformed cells . However- , signi!'icant po1•tions of the viral 

r;eno1:i-:. and readily i f\cnt ifiabl,.? virally iriduced RNA, havz bee,, f ouP-d 

in canoJ1~ celle by ·-,olecular biolo.sical studie:J, us;,ng hybr:idiza tion 

techniques (Frenkel e t al, 19'(2 ; Collard e~ al, 19{3; !-~inson e t al, 

197G; Coppk and :':c1)ougall, 11)76). Unfortunntdly, thf: de:t._::,~tion of 

viral ~, !A or ~,.:f, in cancer cells by molecular hybridiz.:i.tion techn iques 

wao lir.iit,.)d by thtc sensitivity of tht:· assays, sine~ if only ~ small 

fraction of the vir .. •.1 · .enome i,as pres~nt in t he cancer t.is::me, lhe 

assay would no t b.:::, ~cnsi ti ve enour;h to allow 1 ts detection . 

Furthermc,re, the cance r tissuu beinr; t e sted need to be examin<::tl for 

t:hr~ Pl'Or.>ortior- of car:C,H' celln and normal cells , since it \·:as crucial 

for t he assay that.. cancer cells should comrriso lh~ largE: majority of 

CAlls in tl,t.: tissues. In case of in-::;i tu taybridization techniques 

p.?rforr,1P.d on t issue sections ( McDougall et. al, 1330) , problenie of 

non-specific. positive react.ions ,K:rc alst.> limi t..inr:, factors. 
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HSJ-2 anti[;':n~, cxpre::ised in tumour cc-:lls have been sug~t.,~t':J•.'. to 

c2pable of stirnulatinb specific immUijd Y'E::8ponsE.;s as the tr2usi'01'1.i-::d 

11~ carrying tt10m multiply. ·nie::.:a antibodies might b1.: less rondily 

t111Julc!.t ed by productive infection, .:wen with multiple recurrl;nces 

Tli1.1s women w:ith carcinoma of cervix might t!'isi: 

founc; to pos!,E:~r, antibodies to these antigens in high frcquc11cy :.i·!?.!: t.,!a'.:. 

occurtn~ in wom,..,n witb primary or recurr<::nt inf~ctions. This theorj' ~-:as 

used tr, explain i:.hoe: fir-ding~ of hig.her frequ~ncy of ..:intibo<lit::s c.o :,e:J.rlyn 

or 11non-vi1·on 11 antig:cns reported by some invs stiP;:ator;: {Sabir: n.1d 

rarrrJ, 1973; Hollins:1ead et al, 1973; ,o'.\.urbli,•n et al, 19'!4}. !t, s, . ..>uld 

be st:-cts\.!d thnt these r esults require confirmation, sire(~ the !ni ti<='.l 

made could not be reproduced by so,::~ workers 

(&bin, 19·:4). 

Increasinr: evidence for the presence of herpes simplex virus 

c .. \.~cinoma of the uterine cervix haf~ nuw 

accwn.~ukted (Gnll a:-1d Hain0s; 1974; Ibrahir.1 et al, 1975; Hot:t(:r 

and Dcch..:cty, 1976; Notter et al, 1978). Among these antiger1s, th!; 

membmn0 assodat t;;d HSV-TI.f. (Ec llinshead ct .::-.l, 1972, 1973, 1S?6} 

has bf;l:)O c'.emonstratec! in cancor of the corv: .. x and in human cult.ur,::d 

cells in"t:cted with herpes virus, but net in control tissucr; or 

cultur~s (Hollinshead et al, 1972, 1973). 

Antibcdie,s ';o HSV-'I'A.'\ ha·1e b01m f(>Und ~-.t much hi~?:h frt~'l'.lt;nc:~{JS in 

sera cf patiGn~s l-1ith squamous c:1Pcinor,1as of the cervix than in control 

sere:> or so2rc1 from p,ttients with other types . 1~· malignancj.es ( i<vt t1;;r and 

Docherty, 1976; l:lollin:::head et al, 1976) , 130 recent identif:i.ca l.ivn ,. 

separation an,:i char2cterisation of' th~ t~,,o {J<').lypeptide chaim: ~,!ti~h 
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HSv~:.rJl.f1, pernitted th<:; prodl1ction of' highly specific hyperimr.1urn.: 

to thesi? antigc;;ns (Hollinshead c·t ,c.l, 1976; :t-:ollinsLeac. 

an<.! Stei1e1rt, 1979) , and such an tisera bav8 been us~,d to ascertain 

whetl'!e:· HSV-,Til.f. could be dumor,strated in cell lin,~s of ruman carci;:10i;)as 

of the cervix ( i\uer-sperg €:it ul, 1980) • 

1hu~, the weit:ht of circum.stnntial evidence supporting ttie 1·olc.; 

of htrpos simplex virus typt:-2, in human carcinona of cervix h~s 

incrtJased , based on thesr.: various studies. iiowev0c .avidcncc st:pportin2, 

a similar· role for many othm·· Dj;;\ v.iru.ses as etiolo~;ical af.i.ents of 

human canc0r is lacking ( Hango.n et al, ·196S;;) • 

• 4: COMMOt~ Ait lICE~JS OF !tW-2, OT-1 itim C/\RCINOHA OF Ti,E cmw:::: ... : 

1· ollo~·Tin:~ thE· various reports on the nssocia tion of r;cr:.i taJ. herp(;s 

sir.ipl• :X virus infection with c;::.ncer of the: c<ervix (tJahmfos <;t ,:1, 19U0 I, 

t1nd Lhe <lemonst.ration of tumom' associat~d antigens (T,'1£\) in sev,:;.r•f.i.l 

animal and human c:i.1 :cer-s by a varie:ty of in-,,i tro urn~ in-vi •,o t1cch:1.1.que~ 

(Hellstr·om and Hells tr-om, 1969 ; Cinadf.:r, 1972; Notter c:mcl Docbcr"ty, 19?(,; 

Noti:.E;r et al, 197~-), ~tlGmpts 1·10.·e mad1,,; to show TAA ir1 sercoi:.:c:!s pr-odt1c\,;<.i 

after inoculation of nc:wborri humsters with herpes simplex viru~ iY'.'·f:-2 

(:-Jahri;ias et al, 1970) , l)y t.he immunoadsorptior..-in-gel m~ tho~1
. ( Ibr:,.hirr. 

et. al, 1 S'75). Various physir::o-chemical methods wer0 applied f\)r th~ 

preparation and purificati(.}n c.f the antigens. 

It was of int~rtJSt therefore, to ascertain whether llSV-2 relr; ,:ec! 

antic,ens could be detected in the sarcomas produced aftGr !ISV-L!ocul::u~5.ur. 

int<' ha::nst0rs . Ibrahim et al, ( 1976) deruonstrated cross-reactivH.y 

between anti HS'J-2 se~"a 2.nd the HSV-2. a3sociuted hamster tu1nor,rs WT-I 
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CT-II}. Anti HSV-2 ser'.lr• also reacted uy pnssive l1:=1emaglutinc-t.icr. 

pt.a ifiea TAA of OT-II, whereas, anf_.i HSV--1 s.zru!:l did n0'· ~--j::.ct 

th ; .. ny of r.ll1_, bamst:i r !:.Uf;JOUrD . Ads<,irption o f the anti BS\' - 2 scr:.1r. 

th HSli-2 ret-::ov<:,. hcmologou~ roactivit,y ::,s well as heterolorou~ r-.::uct,ivL,y 

th the HSv- 2 associated hamst.(.;l' tumour::;. I'his indicates thE. pi·0s0::i.c~ 

COt,'IT'.Ct~ antif,C:!l1~ be;:tw,~en HSV- 2 , OT-I ,:.nd o·r-II . 

Usin~- th,~ 1::ame \,::!chniquc {Lc:i, 1971; Itwahir: et al , 1976} 

prepar€d af::·cinst parti.'3.lly purified cancer oi' ccrvL~ !.1rt:p::-:rati0, :s, 

w:L tl~ yOOlf.d r,0ri.1c1.l t.n'.1.an plaG:r.c>. and nurcnal c e rvix pr,:;para t.io.~:::1 , 

1:tth cancer· of the cervix tissm ar: tigcn. 

thus indicatin,.., th<: prescnc.;e of Tf,A in the "nti1-.;:n 

fro:n s ever:-11 c~ncer tissues . ,'abbi~ a1:ti::,er~ to norr.:al 

cervix, similarly adsorbed, did not reac t uith the test antit_-··ens or 

Thas8 finc!ings SUf:f:er.tc<.! -...i1at a11tisc,ra prepared us,iins;-, 

ca.'IC(;)r· of th~? cervix contair.::: ;:~ntibodies to TA11, &nd that tl1e13'.::: antibodi1;s 

are not presen t in anti nonnal cervix sera. 

Subsequent resenrch hns demonstrated cross-reactivity Detw1.:,.:n ~he 

anti,;1::n::; of HSV-2, IiSv-2 associa te<: huruster sarcomas and hur.ia:-: (.;,.r,co.:" 

of' th, . ce::rvix {Ibr-abi:, s t &l, 1976; Adr;ilusi, 1982). Hypa rinmw1c r·c2ubil. 

antie.;:.·ur"' to IISV-2 reacted wit.l-J I!SV-2, 01'-I and OT-II (HSV- 2 assocwteJ 

~;;tur sarconas) ..!nd ca.r.c1;;r of cervix; and a precipi tin lirJe of ~nr:~ial 

iclr,niit) was noted betwee n !ISV-2, OT--I an<l OT- II and CaCx . Th~ 

conv,.r·s._, was f..tlso observed, where antiserum against CaCx. r(;actod 1Ji tL 

~V-2, but not witn HSV- I. 

Adsorption of the anti HSV-2 serum with HSV-2 elin,ina.tE:d tb6 

react.ion with CaCx. , su~es ting that :-i·ie comm,)n an ti gen may be specil'ic 
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Simllarly, antis~PUPl to CaCx. ri:actC!d witL ast .. 2 assod~~t~d 

trr tUmours, and adsorption of the.:) sert.Jm with CaCx. antip.:1.:':1s l'8i·:oved 

th holf:Oloe,ous antl hererc,lv(:'.OUt, rec!.cti vj t:,,. How•:ver, ao.sorpL.on c,r :.:1.s 

1.-1i th O'L'-I or CT-H did not elimim.1 t(; r~acti vi ty ,,,i tt 
At;ti. OT-I or anti O'r-II .sera, adaorbcd \.Jith CaCx did 1~<.:t 

l1~1L 2te reactivi:...y with th(i hC<l,JStcr tumour prep~r;;-.tior:s :::ith1;;;r. 

rezult~ <)f the studies sut;;gested therefo1·c, that bc,th co:-t,..,c:-. ctrn'. 

present in the human and ha;nstor tm:1oun, 

to HSV-2'. TAAOiollinshcad et. al, 1972; f.~ah.~i~u_; 

et al, 19?5; Ibr·ahim ct al, 19''6). 

'l'he d smons trc:. i:.ion or circulating- tumour associu t~d an ti[',8lt ( C -·J j.._h 1 

in th~ sc.,:rf\ of tu~nour bearine ha:1sters (Ibrahim et. al, 1975} Ha:;; 

equally significant, and was achieved by r(~actint; antise!'t! against. 

purifi.<Jc! O' ... -II tumour assc;.ciate(: antir;t:n with t.ur.~our beu·irl:; ho.i"l.3tE:~' 

sc~rur:! (TBHS l, using th1£J pr0cipitin-in-sel technique also. Thhl showc.c:.i 

a pat.tern of idonti ty wHh fi.1A of OT-I and OT-II. Similarly, th~r:~i ',!::.[, 

a pattern {Jf identity when ur.adsorbed antise rum aeainst Tl?.IIS wm; 

re:icteJ against the purifieti Tfl,~ of ()T--II, whereas the same antiscrun, 

adsorbed with norr.1al ha.ms ter· s e rum ( m1s l still roactcd with 'l'Di-\ ~ a~: 

well as th-:: cruc.ie OT-II tumour antieen prvparation, but not:. wit!! '.··.?IiS. 

'!'he results of those various stu<lics thu3 d,;)monc trc. t:f:1~; furth,.1' 

tf1t poseible role of HSV-2 in human cancer o~ the cervix. Hom.:ver, c 

definitiv8 causal r<~lationship would still r~quire confirmatory studies. 

The isolation, purification and charact,c ri,Sf.l.tion of tumour assocfo t(j<'. 

antirr.ns in c:.1.rcinoma of c<::rvix, mieht bE.i ona way to dcmonst1'at.., this 

rela tionsi1i p. 
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2. 5: 'l'FMOUf? ASSOCH'i'ED l-\iorfIL£ ns H T C!Ul!CCI; U/ THi:. CERVIX: --·-- ·- --· ·---------------·----·-------
In order• to explore ;·:0s~~ ru;p<)nses to its m2 li,.-:,;nancy and 

simul tc:.rn;ou~ly attain a. do~pE.:r und<0rst:mdi.ng of ttE: cancerons prcc~;;,., 

lt.self, ~spc.cially with r~r;s.r(; :;.; to th,;i ,tcq~dsi.tion of new ant-i~s! .. ~~ 

subs·•.n!'.co::-; .:lu:~ing the proc(.!St, oi' t1"ansfrJrr:-:1atic.m, tlie '.'\nti~c.1icit:i of . 
:._;yricH:;c0lc,::;ic tunour,g waE: studied, to searc~l for and isolc·.te tu:r.our spec;.r::c. 

anti2;cni:: (L0vi., i9'i' 1). One of tbe aim:-; of this stu<:J , incid~Gt-~lly t 

WE'.S to isolate t issue antir,,ens r.c)t pr0sent in nurr,1z.l tissl.!G::, foi101·1il.\~ 

which t umour specific ant.ibo;;j_E::::; 1-1ould be produced. 

tunour antir ens in squamous c<';.ll carcinom.~ of t::e ci.::.rvix. Evid~:~c,::: w12 

shoPn that the an".:.i!::ens u0r0 specific, th:1t is, qualitatively dis'cbct, 

rat her ::.ha!1 quantitative incr\)asB.s in norr.1ally present ti~sue cotipcnent,3, 

Iri1:1unolot,;ic comparit:,on of equi v&lent fractions c:·lutcd frcx., S,:,;phadc~~ 

gels shoue,j antig1Jnlc non-identity of the fractions deriveu fron nc,-:::hl 

tissuc:s wi 1...:i those from tltmour Us.sues. 

·1'he possible ar,pl:i.cation 0f any specific difi't,rences whic11 nie:h;.. 

exist, in particular, tbe r·otQt. i:.ia1 us ,:: of ttKi tumour speciEc an~ig(;r,s 

'fhus, it , ias ckt<~r::iinE;d that once th<.:i tumour specific antigenic 

fractions, and antibodi.€.s .1.gainst t i1err, wor e uvailablc, Lr::::vi ( 197 i) 

pr·occ:oded to invE:~st igate t he: s,:;ra of p:1tients suspectGd of hu•: ir.:; n.e 

particulcir mallr~nancies for the prcsenc0 of c:i.rcul:::tin£ antit.<~i:::i in t.r•c 

hopE: tha!. the firidings would correlnte with tlA: post-opcrutiv0 

patholoLical diugnosi~. 
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A r~odel was esi:.ablis~ed to invesU[:abs the fe::1sibi1Hy and 

reliabili t y of TM. cletec~ion as a diagnostic mcithcd. Hay ( 197l,) and 

i~·~~aw ( 1974) cl.::!",1onstratcd the presence of 'i'P.A in HSV-2 associated h:J.rr.s\.:cr 

s.::rcorrms, usl.nc; the tochnique o? imt1'tmoclif!~usio!"! and irr.r.nunc-<:ductroµh(1resi:;;, 

with anc: wit'.1out ir.unu11oadso:rption-in-,·;el tllethcc. This ha!:: now i:::~eI. 

confirme:d to b;::; a simple rr.cthod for deroon5tra Un.;:, 1'J:U~ in carcinc,: 1a uf 

c~rviY. ( Ibrahim et al, 1979) • It •·:as es tablisbed that unadsorbed r,·.bbi t 

anti CaCx. m-:!ra reactec \•!ith CaC:x. anu normal cc:Jrvix antit;Gns. {;ow·.:.)·re:r, 

artu in-gel adsorption ot the ,mt-isera with ncr-!1'1al tissue extract, an-.i nvr.-~:c;:l 

s~r-um, prt,cipitin reactions apIJeared monospecifically with th,;·, tur:~our 

antisens. Furthermore, the an ti-nomal tit;sue serum, wben c•c:~ori:1e<! \1i th 

norr,:al tissue, did not r~act with any test antigen, :;md ar.ti CaC;,. ser ... , 

a-:.1so:·l>ed w.i.th the homoloe;ou.s tumour antir.ens, die! not react \vi th t}:0 c~.nc~~· 

prepara t ion . 

At.te1:1pts were rnadt to ,)artially purify the TM. prep:1red f'ror,, CaC}~ . 

(Ibt·ahim et al, 1979) by awmonium .sulphate precipi tat.ion and JE::!',!!. exchac .G 

chro!llatoeraphic ~ethods . The two frac'.:..ions oL,tained follcwirw D£i-',?:

cellulo::,e had TA.A activity, but. wert: only partially purified, as the 

unadsorb<:J M1ti CaCx. s0ra prepared from these still re;act0d i;Hh ca.ex . 

uni: norr1al ce!"vi:~. However, t.he antisera preparel~ WE:re nore readily 

adsvrbu .: with normal human plasm2. c'nd normal cervix than the .. mt.ise:ra 

prep~re;c1 a.3ainst. th(' Cl''Ude 2.nti~-8n e:;:tr,,ctf.1. In addition, it WcJ.S f•..>unc~ 

thnt the volume cf the innocula c1s well as the numb0r of inj0ction3 nr~c:::o<;\, 

to prep..irs the antfae:ra were les;j than t ho.se used with th0 crudc-, :::.nti:~er. 

preparations. 
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i:-'urther a·~tempts ha·:c been mac.le to purify th.a CaCx. ·;u1. (Adelw i, 

19[1}. In adc!ition to tht> ammonium sulph::., te precipitation an<J D.2.1-u., ion 

rxchm1g0 Chrof!latoi_:r-aphy, for isulatior, or p1..irifie<.l TAJ~ ;.1sed by lbr-..:!·,b 

et al ( 1979), other methods of purificution oi' proteins wc;rc Bxpl0red, 

a lot of impui'i t.i~s l'ron1 the tu~.,our ~nti5en~, the TM, were onl.y pt:rt:i . .::lly 

purif'J.ed , as thes(;; still reac t·.::C: t1l th C:!r: U sera to nori~2.l cerviY. ,.,_nd 

norrual human serur1. hftx.:r innnur: isn tion of ~·abbi ts, the U,"adsorl-ed 

anti C.:.Cz. ser2:. still r oact,:,c i-,:i. th Cn.Cx. and l·1Cx. P.s in previous 

expm•imt.:nts , the antis.::ra prcpHr0<.l against the partially f.iUrli'ied T,t.fl. ()f 

the CaCx. were more readily actsort·-::d with normal humc::.1: se ru:11 .me; 

nCl!'i·:al c~rvix. E'urtlv~rmor<?., the numb1::r of precipi tin lines wH,h CaCx. 

w.:s still inconsistent, varying- fro1-:. one t0 three, depenc.lii .::., t·r, th·s 

va::-i.1Jus antiser2 er:d antiB"onn. 

The c1m~onst;ratio::1 of ••'I " 1.l,d. in the circulation of tumour L>ce.::-ing 

pati::nLs ttddod yet another dit1ension to tl:c study of tumour in-:!'"lun,,l.:1gy. 

Circulatfog tumour :~ssoc:iatud antigens (C -'I'nl,) have been d0monstr2c0c.; 

in the sera of irn:!ivi<.~uals with humaY:. cancers (Hellstrom and H~ll.3t:•on, 

1972; Cinac.ier 1 1972) , al thouEh m:my of i:-,hese an ticens {!ere prubabl:," 

also txpreseed in fetal tic sue~ (Gold, ·; 971 ; CinaC.:er, 1972) ~.ml p:·,~enaw-~, 

has bsen showr! to leac: to th0. dE:velopment ,:if prer.;nancy-a3socht ted 

ar.ti~:;€n~ that may cross-react ·.,i th the car.cm' antic;ens (Rosen et al, 

1975). However, tht:' demon3tration of C-TAA in th0 sera of tumo'.l!' ~,e3.l'in:. 

har.isccrs (:!:brnhim et al 1 1975) has encoura ,,E:d the exp.loraticm of t.b·~ 

possibility of dc~tectin:; 'fM. in tht, circulation of women with neoplasia 

of the cervix ( Ibrahirr. 0t v.l, 1979; tldelusi et al, 1982) • 
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2'{ 

Adsorlic<.l rabbit, an tisl."!ra t.o CnCx. \ems n,, ted to d~ t,ect C- u.:i 

lrl the sera from patients uith cance r of th<::: cer-vix, but not fr011 i1or;;:r:.l 

control ser .. ::.. That the ~(-~A dc.i-eclecl in the circulation ot· thi:- c:mc"'r

is relnted to t~e '!'J:.J\. • .,f CaCx. Mls sur:r;estt:d by the ptd:,tc.rr o: 

wi t.h onE; of the:; preci;,i tin lines in the cancer 'r:issue > a1~d 

tht adsorption-in-: el tschnique hd.s proven to be specific ,,nci. c:t vnlt'.0 

in t,ho clet~c.tion of C-'l'Mi in human cancers. 

~.6:P_9TE!·ti.'~P.L QF C-TP.t~ DE1':·;CTIOtJ IN IMMUNODIJ\GNOS.IS Of l:t,:ICER 

Consequent on the detectitm of elevated levels or the various 

tur,our associ.ate:c: antigeriS ill a vari...ity of hum2.n malignancies (Lev:. Gt 

al, 196~'; :!cNdl et al, 1969; Order ct al, ·1,;71; Levi, 19'(1; Cii1::tder, 

1972; Ibr:..ihir2 <:. t al, l 979) , the prc,~:r--1;.ct oi.' E:riplcy inc; the:.:;-~, anti:,;ens 

hav~; be1:1:1 invcsticate,:,i (.Xtensi vely in r,.::ccm c year& ( BalawL ~!'le : ric0, 

197G; Ristrow and McKha11n, 1977; Ibrahim et al, 1979; Adelusi, 1981; 

Melusi ct,; al i 1982). 

To date , the ,,.1,osl.. promisinE, procedLU'(: for t~1•J diagnosil" '.J.. ·::~n~~r 

appf.iar(~d to be the detciction of circulating TAi'. iri thE;; s.;;r.l of tip1our 

bearfo,:; patients (Ibrahim et al, 1979i Adelusi, 19G1) wbcm it wat, fe:l'nd 

that with unco,.tecl sera, all but ,me cf 59 (Ibrahit!l t:t al, 197S) and an 

3'. lAcklusi, 1981) scrn sampl,_:::S from normal indi victuals yielded ncf~ati V:J 

r~ac'.~ions f,.:.,1~ TAfi. On th·3 other band, 8. ,,igh 1~erce:":tace of the;: seru:t 

sai'iµbs from cancer path:nts s!iow0d positive reactiot,s. 

'!'hfJ c'.ctectic1n of C-'J'i\J\ in significant perccntag.o of t h€ sera fror11 

wort:ri with invasi vt:: carcinoma of the c::.irvix at var::..ous s ta ;.:;-:;s of 

dev~lopment, and fr-or.i iromcr; iii th in-r,;i tn cr:mcer ancl cervical dy~,plas.i .. ~, 
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provi ~e a r.,sa1,s for the •..1ctecti0n of prc-invasivt:, naopl'-:.:..ia 0f 

th,2 cervix. It has been SUf;gosted that such serol.ocic tost mip:ht 

~iffere:ntiate b,,;tween women wit.r1 cervical oysplasia li~~ely \.0 devf.:lop :: ,c, 

carcinoma of u:rvix ;:;.rid those wlac; would not (l,Jahr.:ias et al• 1980) • ~ucb 

; study could nlsc, d€:monstr:¼te t. procres~i vc declint: in t.hc de tc:ci.;i'Jt! 

of' C-TAA in post-ol)erat.ive ser·a from patient,s 1dth carcinom8. 01' c,:,•vix, 

tbus sugg~?stin~ that potential 9rc0:nostic vn.lue of thcj rrocedure cyi.:J;,~. 

Tht; findings that fower injections were required fc1r thr.: 

prcpar-aci on of ancisera against: tbc pa.r-tially pt1rified TAA of U,C'X. 

than a;:.-ainst th~ c.rudf;) antigen preparation, nnd th<:~ observatior• thr,t t.h~ 

r.:itbi. t anti:::1~ra again.st tbE: p2.rtially purified .Ce:Cx. 'i'All 1-,orE. ffi(.,r-r: 

rca(tily :.:tdc?orb<::d tl1an thosE~ ct~ainst the crud'i'. ant.Jgen p:;·q::-2.1'ation 

(Ibi'ariim 1~t al, 1979; A<.1elusi, i 981), would sur~cest tha. !_. us0 of' fur.-t:1u 

l)t:l'ification of 'Ia.A as ir!'linunoger, :1ivht l<;.;a.d to the pr·oduct}.cn of 

mor1·• specific antiscra against ca::::x. TAi', . This might thus kac' to 

det€ction of C-TJ.\A morr-, specifically. Even though so1r:ci of th'·,.sc 

circulc.1.ting ,mtie:ens so far h,~vc i~'roven to be embryonic in uat1.::c~:: 

(Cinf!<\.r , 1972; Lausch ,1:1d !:t\PP, 1974), other cii-culc.tting ~nti,se:~s ir. 

tho~ patfont.<: have bet:n shown t0 bo tumour specific (Holl.insha.d e::. :i.l, 

19"(2; Hab;1ias 1;t al, 1975; Ibrnhi:·: 1..:t nl, 1976). 

2, 7:0BJECTIVES OF STU1:.,Y: 

1'o d~ t~, there is no defini ti vu inf'or:!la tion .::.~ to the nu1,it;;:,r ar 1\~ 

typ{1S of TAA in cancer of the cervix• ~lthough Jroe;r0ss is continuin:..~. 

ana ~Al! mny eventually be standard labor~t0ry t~ols for diagnosis ca.rid 

llnd immunothcrapy of cance r. 'i'here is no doubt that th1.c rewc.,r--Js of 
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isolc1tion and purificatior_ of tur.1our associated antigen::: and tu1.:our 

specific antibOCii~s would bE. considerable. 

The purified TAA woul d facilitate the dc teri:1ination of th(' 

exo.ct r,;lationship br~tween the antigens of virally-induced tumours. 

and the cause of cancer. rurth~ruore, the prosµects for a reli able 

diat{nostic test l'lay improve with the availability of purified antii::ens 

for prc>duction of monospecific antibodies aeainst C,1.Cx. fo;:- t!1e 

detC,;ction of free antirens in the circulation of ca11cer patients . 'i"nirf 

information may relate to the extent of C:isease, the cxister!ce of 

metastasis or may provide n prognostic ir.dicator . 

The results ol;tained so far are promist.nE; for the develop1Jt:.mt 

of a procedure for early diac010::.is and monitoring µrogncsis of r.,atier.ts 

with carcinor~a of cervix. It is the aim of this study to explore t-hc 

poss i bility of further purification of the c;mcer of c£rvix 

,y other physico-chemical met.boas. Thus , the preparation of monospec.i.!'ic 

antibod:i.es against the CaCx. antigens would enhance the detection of 

circulatinc: TAA in the sera of cancer patients, and hence, aid in the 

early dia~·;n:)si s of' the disease. 
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• Cl-iAPTER 3 

MATEI<IALS AND ME1'llODS 

~ 1: STUDY MA'iEP.lALS 

The ~tudy population and spEcimens consisted of t he follo, r...n~ : 

a) Study Populat~ ' 

i) The cancer bearine; patients were 36 parous women who 

have clinically and his topa t holor-ically confirn:ed invasive 

carcinoma of the cer vix. Ttic:se are patients attending the 

rynaocolo(..ical clir!ic of t.he University Colleee Hospilal, 

I badan, tiir,eria. Th(;y are all ~aeerians, of various ethnic 

ori•;ins . Their a(Jes ranged betw<'en 25 and 66 years, \·Ji th a 

r.iean of 40 years . The clinical stages of their disoc::.se vaciei.: 

fro,,: I to IV (Fl(:0 Classification) (Table 3 . 1) . The 

pathologi cal gradin[r of their rr.alicnancies ranged fro::n. I to III. 

ii) There were 1R parous women with ben1gn e;yr.aecological 

probl~tos and with no clinical or cytological evidenc(: of 

cercinorna of cervix. 1 heir a,~es ranged betwecr 25 anci 55 yF.:afi~, 

with a i ,ean of 35 years , and were n:ostly fr01n the same- area!.' 

anu socioeconomic clasee~ as the cancer patients(Table 3.2). Their 

cOMplaints were for benign gym:.ecoloe:ic diseases sue!' as 

erosion or the c~rvix, ccrvicitis €tc. and were selectca ~.ainly 

from the rou t ine r.,ynaecoloeic clinics. 
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TABLE :3 c:l 

AGe (Years) I II{a) II (b) III IV Total 

~ 25 1 1 0 0 1 3 

26 - 35 2 4 2 0 9 

36 - 45 1 1 6 4 0 12 

46 - 55 0 1 3 2 1 7 

56 - 65 0 0 2 2 0 4 

66+ 0 0 0 0 1 1 

'total 4 7 12 10 3 36 

2 
X = 29. 73 on 20 df 0.10 > P>0.05 

Ag~ incidence and clinical stage of disease j_n patients 

with Carcinoma of the Cervix . 
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Socio-Economic 

Class I II (a) II ( b) III IV Total 

t:pper 0 0 0 0 0 .) 

Upper Middle 0 1 0 0 0 1 

Lower Mil dle 3 1 5 4 1 14 

Lower 1 5 7 6 2 21 

Total 4 7 12 10 3 36 

Analysis of Socio-economic classes of pc1tients wi.th carcinor.1a 

o~ cervix in relation to the clinical stage of the disease. 

x2 = 7 .63 on 8 df 0.50> P >- 0 .. 30 
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iii) 

iv) 

33 

There were 72 prel(nant women , whose ae;es r &n['..e<.i frOii! 

rn to 42 years, with a mean of 28 years . These we.re 

mainly worr,en with normal pregnancies selected froi, t:;10 

antenatal clinic of the University College Hosr,ital , Ibadan , 

and the parity of lhe women ran[,~ed from l to 5. i ':..'able 3. 3 l • 

Tbe hea lthy control wom0n consisted of 36 wo.-:~n from 

the Family Plannine Clinic of the Uni ,·ersi ty ~olle::,e 

Hospital , Ibadan, Nigeria. Tr!ese had no ,:,vnaecologic 

problems . Their al-es ran€ed :-rem 21 to Li O years, ui th 

a Mean of 36 years, and their parity ranged fron; 0 to 4. 

b) §_tudy Sr.,(.)cimens: 

i) 

ii ) 

Cancer Tissue Biopsies - Invasive carcinol'!1a cf 

cervix tisstAe biopsies were 0btain€.d fron c2-1:,c~1· patients 

in the study porulatior. at the tir110 of surr:.:cry. IJnd~r· 

s tcffilc: conditions in the operating theatrt.::, patients 

were anc~esthesized , clcanea and drapped . Th~ va,_:=in~ 1-1as 

swabb<:-d cl~an and bioµsy specimens wvre tav.en from thu 

cervix by punch for ceps or as \-ledge resections . Tbt:se 

w~re kopt in ste rile containers and st.or1;;J at - 20° 

centigrade until .processed . 

1Jorrr,al tissue biopsies - Nor mal cervix tissue 

biopsi~s w~rc obtained from &bout 10 post hysterect~~Y 
• 

specic1ens of puticnts with uterine fibroids or ruptli,'ed uteru: . 

The specimens were collected under scerHG condition3 and 

treated as in the cancer tiss Jes above . 
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'i'ABLE 3 .3 

0 1 2 3 4 

/.( 20 2 1 0 0 0 

- 25 2 6 8 2 0 

- 30 1 6 12 1 2 

- 35 1 2 7 4 2 

- 40 0 2 4 1 2 

0 1 0 1 0 

6 20 31 9 4 

Age incidEmce and parity of pregnant women in 

the stud". _ • ~-- .:t 

2 . . . 
X = 35.06 on 25 df 0.10 > P .> 0.05 

5 Total 

0 3 

0 18 

0 22 

1 17 

1 10 

0 " C. 

2 '/2 
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iii) 

35 

Su1:u,~ Spec i mens - Serum samples w~re obtain~d fro~ all 

the four groups in lhc study population. Under ste1.'.il~ 

conditions 10 . 0mls . of blood were obtained from eacl1 f;at ient 

by v~:ne- puncture.:. f.ach specimer. of l.Jlood wa::1 r...llowo<.! to 

clot, at r-oom temperature and seruin was obtained fro~ :..:lo ttea 

blood by -:e n t.. rifu{~~tion . All sera were stor ed fo 1.0ml 

aliquots, with two crops of 1: 10,000 1:iothiolate add(,d to .;~ch 

via l to serve as prcserva ti vet und t he speci;nens were: kept 

at -20°c until t~st€d, 

3.2: nssvr-: ANTica::~: PHEP.O.HATION 

Th1:: followine procedure llas usE-u for the preparation of 
. 
ant igen;-,; from normal and c~~ncer tissues . 

a) Tumour Tissue An\.ii:;cns 

i) Th<:; cancer tissue biops if~s from all the turnour-be;:;."1ri0s; 

ii) 

r.•aticnts in the study popul ation W(;re pooled togethE:r and 

placed in a sLerilc: p~tridish. i~ecrotic portions and 

fa tty tissues werE, carefully rerr:ovcd as far as po:: ::dble 

and discarded . 1'ho..; r-umainin1 • t issues were wei[)1ed for 

purpos(;;s of determining the weight/volUf.'lG (w/v) ra~ . .i,) 

U ssue .suspension in Earle ' f; Bcllanced Salt Solution 

(EBSS ) for homo;~·en isa tion . 

The t issues were then riinced thorou{!'hly in about 5 

to 10 nls. of EBSS contain'lng 100 uni ts of Penicillin/. ,1. 

and 1CJ,"l;:,• of Strcptomycin/rtl (or such a value of EJSS 

that wir. pt,:rmi t thorough mincine of the tissues} usinz: 

sterile sca l pel and pair of scissors. The minced t i ssue:? 
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iii) 

iv) 

v) 

vi; 

vii) 

thru: timE:s with EBSS b:; centrifu;satio:1 at 5(;0 x ,.• ror 3(, 

minutes. 

A 20 per cti,,l. {w/v) tissL\r,:; sut~pension in F:BSS wa.r, 

run~ of ::me 1,1inut1:;, for s<::v~ral cycles; usil![.!: th-=: :Sur:!ma~ 

Polytron Homol·,enizer. 

'1'h1: ho!oc2:er:ate was c1;:ntrifugcd at 20,000 x , .• for 

30 minutt;?s at t.i 0c. to yh:ld Sup.ernatu-1 and Pell<~t-7 . 

Suporr;a tc-1 was s1~(Jrod in th~ fr-QeZ~r. 

PE:llet- ·1 was re::: -suspended in EL,SS to one-tenth of the 

orieinal vol-..111~1::: in a flask, anC: the Ct~llt: ruptured by rat:: r: 

freezini:': ar:d thaHing thr<=c times ire m, 11acc.:tcn,.::-dry :lee;; 

bath. ·.n:c basf.: of' th\; flask contair:ing thG mat,::ri.al w,~.'? 

cm:tpletely emr.18rscd in the •~ai::etcmc-Jry ice" ba tL.. 

The ri:sult.ant n:at<::rial wns ccntrifue,ed al 20,000 x g. 

for 30 m:'...nu tes at L; 
0c, to ~·ield Supt:r-n~ te-2 and Pcllr,:t-2 . 

conc,mtrated 10-fold by <:::.alysis against polyeth;1lenc &1:Ycvl 

20,000 : Cabowa.x fl&.kes) • The re ten ta te 11a,s dia.ly.:.-Gci a!.:;;..!inst 

Ph ~~ .osphate BuffeNd Saline {PBS) pH 7 .6 for 4S hour~ at '"' _,. 

'i".'i;is was then desir:nated as the Soluble J1.r:tige r1 (!::-:.) 

iJreparatior,. 
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viii) 

h) 

37 

Pellet-2 was re-susr:,ended ir: 3-Molar Pot&s.dL1~;, Chlorlo;.:: 

(KCl) in the proportion cf 5ml. KCl p0r grar.1 (of ':.h;.; i!'1itic:t.l 

,..,eight) of the tissue. A few Crystals of Dcoxyribon11cl\;,<is--, 

( DHA-c1 . .se} wer(:: sprinkled to this, to prevent aggrei;ation 

{!-1eHzer E!t al, 1971 ) , and th0 suspension reta.i.ncd ~ t 4 °c 

for 48 l-,ours, with periodic ,:-iixinB. 

The consE)quent matcr:i.al was cenlrifuged et 2C',OOC- x 2• 

for 30 minute,", at 4°C, to yield Supernatt:J-3 ar.d P,~llc<:,-3. 

Pellct-3 was discarde<l. 

x) Supernate-3 was dialysed for 24 hours r-i!:'.":ainst 200 

vt:ilumes of de-ionized water at 4 °c, with sev6ral cb,n,r..;e~ of 

the dialysa t(,. Th,~ .rosul t~nt propnra tio~, wa~ 

concenLr2tcd 4-folrl as above, a nd re-diulysod a~ain. Tbi~ 

w.::.s d~signa t~1'" as t.be M8rnbrane Bound l',nti;::e::n (M})J\.) prE:ipar-.:.tio:;. 

I!]_ Normc.l Tissue Antigen~--

i) 

ii) 

iii) 

Thf; normal cE:rvix specimens from all the:: it:clividw::l 

post-operative biopsies in the study were ;)oolcd together 

and placed in u ctcrilc pC::tridish. Thes<::. wore weigl1Gd as aoo'\/,-:.. 

The: tissues ;.1eN then minced thorou3hly as for· the 

cancer tissue~, and the various .steps for the prq)~.irn tion 

of the Soluble An tiz.:ens (SA) ,md the ~1embrane Bound .Ai. tigens 

(MBA) were followed as above. 

However, both the Sil c1nd the MBA for the normal C(~rvical 

tissues were pooled c.ogethcr after the prep,i rations for 

purposes of immuniuition and the various tests. 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

38 

Antisera were prcpnred, usinb two rabbits for each of the.; 

follO\-linr . immunogens: 

2.} Crude St. of the canc f-, r tissues 

b) Crucic MGA of the car1ccr· tissues 

c) Partially puri f'.ied SA of tho cz:nce r tissues 

cl) Partially purified HBA of thG cancer tissues 

€.) Crud~ ,:ormal cervix ( pooled SA and ~IDA antigen preparn tion} 2nd 

f) Pooled norma l bi .. \!nan Si:!rum. 

Im,-ntmisation Procedure 

i) Twelve ( 12} uduh rabb.i..ts (3 to 5 month-old NeN 7.ealand w~ii':-·,.;> 

rabbi ts, each wei[.;hing 1 o to 12. 5 kilocrams) were 1Jle:d I,wior 

co the initiation of the p1•ocess of immunization. 

ii) Thea: immunizing inoculur.· consisted of 1.0ml of the cru<lc anti[y . .:n 

pn,paration, or O. 5ml of thl'.~ partially purified anti:::;ens, 

emulsified in an equaJ volume of complete Fr-:.ii.md' s Adjuvan-i:.. 

Each 1~abbi t rec8i vect 3 to l1 intramuscular injections of tll~ 

immuno;;en at 10-day int(;;rvals . 

iv) 1'o maintain adeguate levc-:1;~ of antibodies in each caso, on(') 

boaste r dose of the ir:~m:inogens w6ro injecte:d, without ndjvvant, 

at 15 to 20-day inte:rvuls. 

Collec t.:ion of lm t ise r a 

i) S1;.;rum samph,s were obtained f t·om each rabbit by simple, inc~sior 

opening of the e~1r marginal vein before each booster dose:. 

ii) \then (.;ach rabbit ha~ developud adequate precipi tin re.action by 

the Irnrnunodiffosfon Aclsorption (IDA) technique, larc0 blood 
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A1iTISERti Plff P/\:lA'!'IOl' 

Antisera w.:Jre prepared , usine. two rabbi ts for each of tl1e 

follo1-Jini i mmunogens: 

a) Crude Sh of the canc~r tissues 

t.,) Cruoc Ml3A of the car1ccr tissues 

c) Partially purif.ied SA of the cz.ncer b.ssues 

<l) Partially puri fied 1,1n1~ of the CRt~cer tissues 

~) Crude 1~orr~ill cervix (pooled SA and Mli.A antiec-:n pr1:;parP.tion} 8.?:"ld 

f} Poolce! no~ll hurr,an S(;rut( .. 

Irm!lur.isc:.t.ion Pr ocedure 

i) Twdve ( 12) aduh rabt-its (3 to ~ mont h-old N~1-1 ?.;;;aland w~1i '>..: 

raboi ts, each weii;hing 10 to 12. 5 l<ilot,rarns) were bl~d p1·ior 

1.,0 the initiation of the proce1-1s of immunization . 

ii) Th<: irrimunizint inoculu;.• consi sted of 1 • 0ml of the cruC:~ antiL:,un 

pr<:-paration, or O. 5ml of the partially purified anti:~cms, 

emul sified in an equa] volur.'IE: of complete Frcund's Adjuvant. 

iii) Each rabbi t r€.!c(::i vE:id 3 to '• in tramuscul.:l r injections of thu 

irnmuno~en at 10- day i nt.1::rvals. 

iv) 'l'o maintain adequate levels of antibodies in each cas0 , one 

boaster dose of the i2rn·.mogens wur1; inject1;;d, without adjvvant. , 

at 15 to 20--day in torvuls . 

Coll~ction of Antiser a 

i) s~rur:i samplt..·s were obtained n·om ~ach rabbit br sir:ii.,lc inci sior. 

openint: of the e:ir mar ginal vein bofore- each booster dose. 

ii) ilh~n 1..ach rabbit has devclop<.;d adequci te prccipi tin rcactiori by 

the Imrnunodiffosj on A'.'.1sorption (IDA) tachniquc, larLe blood 
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i:,repara.tions (S.~ and i1Uf. 1 116r2 ~ubjectcd to ~h~ followir:r :: tepa: 

5.0 uls. of i'i.lton::d 'i:5 dilutl0n of Bio- ii;;,.d ~)rot~ill :::s~ay 

( lf'O u]) of ch-2 anti!_:;(;n pr.-eparation (or dilutions of tiiis, :d' l-h<:, 

protein concontr~~tiorL ;.,ia::; too higb to te ,~e;i,1 off ii'1 t he 

off fror~ tti1: sJ;€ctr-or,,e::tor, tisine: th•d contr·ol to GtanJaruise '::.I·.~ 

equipment. 'G1~ i>rOt(',:~ii c.::>N.entration was thon dut.errr.in~d fro1,, 

2xa~pl1-; - If the; p1·i)t<.!ir. absorbence w;1s O. 73, and i,,H· 

.,,. 

concentration at O.?J 

1 ;l1 dHutloL 

~oncen tc~~ tion 

cancer; 1.:,raticr: 

= 120 .0 u:;/C. l ns:~. 

-::: 120 . 0 X 4 u3:..-C.1~::l. 

= 480 ug/0 . 1 nil 

= 4 . 8mg/f.!1 . 
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Ar.l!lionium Sul pha te Fractiona t ion 

The protein concentration of the an tiger) prepurD tions, fror.~ 

(Mfat) of the cancer tissue:;; Here ~:,.c.:justod to nbout 10 to 12 t,ji::l 

by further- consor11..ration • and tob.11 protein c<mtent calculat.!:d fron 

the volum€ of the ar:L.igen prtlparat ion. Ea<;h w~,s U-1E".r1 subjt::cted t.o 

i:ractio,1t:tion tJith solit1 am,:1onium sulphat~. 

From the total volur,;c of th€ z.nt:Lien prei)aration > the ar.i0·mt s 

oi' arr1r1onium sulpi1ai,-::: crystals requil'i'::<I for protein vrecipitat.i on 

at 20, 50 an<.l 70 p~r r;ent so.turation \verc determined fror,·, stan<.'.:::.r<ls 

pf.r lit.1:;r ('i'able 3 .4J. ·i'he ammonium sulphate cryst~ls Her<-: addGC 

slo\1ly .:o ec;1ch ,mtiE:;en ;:;reprn·ation (SA and ~-illA) > \Tith rc,pJd ;.;.;t.J.rrir .. : 

ovtr a period of 10 minute3 at o0c ( in ice bath), to e;i ve 20 pt:r c"mt 

satur;::Uon. ;\ftcr stir1·ing for a further- 30 minutes, th~ prc.:ci~itc:t.,.? 

',.·;~.'1 ,..,. "1'Jo,,,.·,,a• by centr1· 1·u · ,, tJ· or' at ..... 0 000 x .. "'t 4°c for -,... .,.,1· nti+- e" -- • '"'" , t,c.. . l • ,:; ' e,. u ...,,_, '" .., •'. 

:."iQ"1; ammonium sulphnto crys\,al:; Wi.:.:re th1~n added to the sup,..:rn~timt 

to brini,: the saturation to 50, o.nd ,~ext to 70 per cent s.::.t.ur:1tion, 

the susp,.:nsion bein~ ccntr.ifuged at 20,000 x r,. ~,t 4°c for 30 

rdnutet> on ~ach occ.:;.sion. 

ih1.i pr{:cipi tat0s at 20, 50 ::md 7C p<:!r cent saturation;:; w1;;rc 

dissolved in mini:12.l volur10.s (5.0r.ils.) of 0.02 molar PH~ pH ~ .6. 

Each of th·jse, ;:m<i ttl0 s~pt:;rnatant nftcr 70 per cent saturatior., 

wen dialys1act individuallr 2:~.ainst PBS pH 7 .£, over a 48 l'.cJur period. 

with frE:quent charig~s of buffer. Ench specimen was them t1..:sted for 

CaCx. 'T.Ait acUvity by the immunodiffusion adsorpUon (ID/,) ir: gel 
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i.ectmiqu,J , Th(; pcott-~in conc,_:mLra.tior. of oacl! fractiori was next 

det~r:ni::ieo, arJt.i those: rr;activ1-, fr;:ctions {with \'AA activity) ,,,sr:; 

subjec t..i;::ct to th(,; nE>Y.;., s to_:.8 0f purification . 

pw Se_ph:1~ex A-25 Ior, ~;~cl.a1r<;i_~b£.O,:!p~:::rap1~~L. 

the Hu\-acti vt:: fr·.:1ctions ( 20···50't end 1,0-70% .:iminoniurc sulph::i ti-~ 

precipi ':.at,!) fron the ~olublo Antif~enn and KCl cxtrectud ;-:JFb:~z.::c 

Bounr.: Anti:::;<.ms (Tal:.,lc 3. 5) Wlc!re pUI"11)1:?<; sepc::rately into a mlu1m 

(50 Y. 1.(, err.,) uf Diethyl n.r1ino- e:thyl (DE.IIE) Seph:.<l1'lX A-25 (Phat'l'l8ch1 

f in~ Chcu•ical~ , A!·~, Upp sale., Sweden) Ion !·:xcbancse Chroma to;~! ·;:.pro~· 

colu'lln f.:quilibr·2.tE;< .. with 0.02 Molar 'I ris HCl , (pH e.o) buff, .. :r• . 1·~"' 

flow r·ate of t!11-; buffer· wa5 c~libr~t.cd to 30 . 0r.11 per hour. 

1) Preparation aud Packing of. 55)lumn - The nmo~mt of Ion 

Exchtm ·1c:r (cE:.1) r~quil'~ic\ wa~ stirred into an cxc<::&s of st ,.r•Ur.,, 

buffer ('l'ris HCl, 0. 02 Holac, pH C. 0) and swoll<.m ov-,t· n 

48 hour period , at roon: temperature . Vigorous .s trirrint:.. ~ ;as 

cwoic.l..::.l! in order not to dat:iage the gel beads . The buff0r uaf 

rG.movul an<! r·cpluc;:d witi: fr€s h buffer several timen d:irin~, 

thu swe:llin: i:,1.-rioct (u!iin;; a Buckner funnel) , to ensure.; 

equilibrni-ior1 of the; ?,el with tht buffer . 

The column was set up verticcJ.lly, with the bed support 

coverc:-d by about 1 cen t imeter of elucnt to 0nsuro that 1-:0 c).ir 

rcr.sains in, of' under thf- bed support, and that the colurm. 

ouu~t is closed. The swoll€:ri gel H2s mixed tboroughl.y with 

th~ buff,.,r to facilit:it<:: easy pouring, and avoid trappin,• air 

bubbles. This \ 1as pou::-ed gently down the column (du,m the slcte or 
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TADLE 3. 5 

.ca. Cx Antigen Ar.m~. Sulphate Precipitation 

- Prep . 0 - 20% 20 - 50% 50 - 70% 

Soluble Antigen - ++ + 

Membrane Boum! 
Antir:en - + + 

Demonstration of TAA activity in t he arnmonium sulphate 

fractions of the CaCx antigen preparations. 

> 70% 

-

-
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th .; c!1romator-;rapbi<.: 1,,ube to avoid bubble t'orr>:c: tion}, and allo~·,ed tr 

st.::bilis(:; . l!.xccss elument was r~r-iovod and r.ior0 gel w.:i.r.. pourd in 

::-·(::peutcrtly unlil th& 1·equircd r1eight of the colur,ir: W[;>.S r e ecl1t~ C1 , 

r ... 'he colur:m was thon set up in colc! chamber ( 4 °c) and 0qd librat-Jd 

w::.Ch th~ sla!"tin~; tufft::r OVE;Y- a p1:;rj_od o( 12 hours . ·;his also 

stabilized the bed. 

ii} Sep..1ra:.ion oi' Antie,8ns ,... 'l'hG colurm wat· connected to a fraction:., 

collector (LKB 2112 Rcdirac) dcsicne<l to deliver con~tant velu!":::s 

'fh1:: c.lum~nt {l'rts I!Cl, 0.02 t"'.olar, ptI t.C) was also conrccteu to t.!1 ·~ 

of thE: ,_-,:.:1 , usinr a capillury t ubing . ':'he abnorbe:ncc/Fluoresc,.:r!CC 

analyser (?.~corder) , havint_ b~0r, ,,armed uµ for a bout 2 hours 

prior to thf~ f r actior, coll.,;c tion to adjust: to optimuc,1 uor!dnp 

cundiLlons, was adjusted to a larqp current of 340 milliar:1pc . The 

sensitivity an~ bas~lice of th~ recorder were a~justed as 

appropriate anct the chc1rt speed wati s~l.:. o t 3. 0 cm . per hou .... . 

iii) Souium Chlori<;e Continuous Crndient, Elusior. - E.o~ lusion Has pe1-forn1cu, 

us:.nt, a linear gradic.-mt of 0 . 02 to o. 1 Molar 1 ris HCl pl! L 0 

containin.•, 1 • 0 Molnr soai~M chloride. for tt;is procedur,;,, , ,m equal 

amount of 0 .1 Mol ar ) Tri:;; i·!Cl, pll B.O w2.::; connected to 0.02 :·lolo.r 

'1'ris HCl, p~! 0 . 0 , usiri1r tl:e $ame gradient apparatus for '.:.he solutions. 

This was connected to the column wi th thf. 0.02 Molar Tris HCl, 

pH 8.0 buffor b0akcr neY.t to the colunm, and a total of 200 ml. of 

the :.,rc:idi<·:mt was rt::1 thrcue;ti . Separation of afltigcn fr-acti on 

collect.ec fo tubl.~ within the r ecor ded peaks was pooli::d, concer:tra tcd 
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a2;ainst carbowflx, dialysed against PBS, pH 7 .6 and testGd for·: 

a) Tiu\ activity, using adsorbE;d anti-CaCx. serum by the IJ:t t.echniy'...:e, 

b) purity from normal tissu-.; ant:i.genic components, using 

un;idsorbe:l:. anti-t;cx and ariti-~NHuS scr:1 

c) t.he protein concentrations and 

dl titer of TAA activity. 

s~phacryl S-200 Gel Filtration 

Each of the acav~ fractions fron-; the DEAF: Sephadex A-2:~ Ior 

Fxcilan~o Chroriato~raphy were n8xt pun:p(;;:d separately inte a colu;;-ir. 

( 100 Y. 1. 6 en!) of Sephacn· 1 S-200 ( Pi1an:1acii..l. Fim; Cll0•i1icals, AB, 

Upps,11~, Swed<:m) e;<"l filtrZ1t..ion colUir.n, equilibrated Fith 0.02 Molar 

1'ri~: HCl, pf: c-.0 bu1fu1·. The flow rat,e H,-1s calibrated to 6.0 r.il. 

i) _!>_ropr1ration and Pacl~_!le;; of Column .~ Sephacryl S-200 i,.::is 

hydratod with 0.02 Molar Tris HCl, pH 8.0 over a period of 3 

days, <~.void inc: t::Xces:, i ve stirring to prevent rupture of the g1.:;;l 

beads. Thi:l g{:l was w:1shed three time:s with more buffer, c'.nd 

the final gel slurry (1 parl- buffer to 2 pnrts S(;ttlcd gt;l), 

w;:is <.le-al!ratcd b~fore packing. 

'i'he colL1Mn tube u;::s mount<~d vertically and the ~k2cJ ~'P'"-C\~ 

under the nvt and in the tube fillad with eluent. The sl -..rry 

was poured eently into th0 column, fitt~d with a flm: adaptor 

at the bottom, and a F.:;el and eluent reservoir which :1c1d bt:e!, 

previously filled to approximately 15 per cent of its h13i~) 1t 

Wi'C,h buffer, at;. the top. The gel was allowed to settle for 
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;;,,bou~- 20 r1i~1uter, prior to the ope:·,int; of thr:, column outlet. 

Hydrost.-itic pressure, r!easured fr•om th0. liqut<l level irJ the 0cl 

rc.sct·voir GO th0 tip of the outlet tubing, W,::'.s mnintain.:Ki <".t 

15 cm. ~!.13hin2: of tb .. u;~·)l cont.i.~-:mec! until a constant ~"J,;ight 

{approximat:::l!' 100 cm.) Hc,s attainea, at which tim(! rm upp&:.' 

flow a<..1aplo,· wa.:i intullc~<J. TlK. column was fut.her Qq'Jilibr·r. t0d 

by pass,:,,:e of two bee: voJ.um~s of' th~: T.rts HCl tuff<;..,~ . 

Li) _S: .. parai.·.ion y.£ Ant.j ~=,,.:m-' ., Th"' TAA-:1.ctiv3 prep~ratiorn: as 

pr·.:.:viouely frt,cUonut....;d by De;,::.:, SepnadBx A-25 I01~ Exc!·,2.nt,(:) 

Chromat.o~::i·nphy, was 0~.ch applit:d t.o th~ bottrnn of th: ~;,:.il be; by 

capilht?"i t.ubir:,'.". 'i'lw col".Jmn wa:'1 connected to th(., fract::.o;i 

collectcr (D:B 211?. lkdirac) and the elm;nt, with the vacious 

adjustth,~nLr or lar,:p current .2!l~d set!sitlvity. Th2 ,~ilt.i.;,:t1n HctS 

c.lutcd. by Ui-)War:.1 fJ.ow of &.G ml p€:.r hour. I-rotd:1 conccntr~tlon 

in i.:1e 0f r'lucn t i1:1s r,.onitorod and recorck:d by an ul Lra vivl..: i, 

an~lys::r . 

:·he discharf~Cd mafcrfa.l w2.s ccllected in 

us,:.; of the f:rilction collector, and tht.; :i.ndi •:idu~l frac':.i.on[-: 

collected in tuve~i within lhc r<::corded peui:s were pooled ancl 

conci::mtr8.ted ~~f'olJ and dialysdc.l aeainst PBS pfl 7. 6. Each 

fractior. was then tested for TAA activj_ty, purlty, prot <a:i:i 

co11cei-!tr<1tion and tite r of TAA activity as before. 
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<:;) Affinity Chromator:r::-.µhy 
.. --

Loub, ?-io, us:.} ..-.. ct.lv~i:.cd '.iith carbof:iimide HCl , at ttcid 1:!1, was 

use~i to irr.:nob.:i.li~e both ;:ir;ti-NCx and ,;~.nti-;·:IluS in a conv{mfor,t 

onE--:;;t0p coupliq~ metho-:l . 

'fh0 rc::quired amount of fr1.~eze-dried powclcr of hH-Sr.:1A1,iro~2 4I~ 

( 1 fJ::t. of powd-3r for cv0ry 200 ~1r-. of proteir, to b0 couplc:.:i ) , w:~s 

;-;•.Jollen in 0.5 dol,ir hi.Cl ~;olution on a glass filt.;:;;r, 2no w,;,.sl1cd 

for 15 ,dnl.!t.(::,; with th,; ~amt.: soluti.on. J\pproximc·.tely 200 r:iJ. 

solu~ion ,._•a.s &ck.:eJ in ~Jev,?.rnl aliquots for each ~!J'am of dry ;:•01 1r.,·~r, 

and 10C 1:,!!~:. of the dd.,;d inatr;;rial : ·,we a fin:.:.l e(:l volume of 

1-! 1.-hyl-3-(3-dimcthyl-r..Minopror,/l) c~.ri)odiinici~~ {EDC') : .vdroc~_loridlG 

The ser:., to b ... , coupled (rabbit ar;ti-:-1cx s<;;rur:~ flnc- r,1bbit 

ant.i-NH1...1S serum, which hc!d beon partially µurifi,,ct by 2.rnr·,oniL:r 1 

.sulph::i.te frn<.-U.onation Lt 50 per- cen,·. saturation, 2nd th~:i_r 

[:,cl slurry ( 100 mg. per r;n. of gel) . 'l'ht: .pE of the 1~iY.tt:.rcs wer0 

~cjust .... cJ tc 5.0 by aociinc di.Int€ Q.2 l'.olar I-lCl, anc: ti11:: rni~ :turcs 
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r·1e:. 3. 2 

PARTIAL PUIUflCA TION OF CaCx TAA 

CERVICAL CANCER TISSUE 
I 

' • SOLU8L£ ANTIGEN KCL ElCTRACHO MEMBRANE·BOUND ANTIGEN 

~ ' AMMONIUM SULPHATE PRECIPITATION AMMONIUM SULPHATE PRECIPITATION 

' 
I 

I ' 
I 

TU ACTIVE !AA N[GATIVC TAA ACTIVE TAA NEGATIVE 

l l 
DEA£ Sf PHAOEX AlS DEA[ SEPHADEX AlS 
ION f XC HANGE CH ROMA TOG RA PHY 

I 
ION EXCHANGE CHROMA TOG RA PHY 

l 
TAA ACTIVE 

1 
SE PHACRYL SlOO 

GEL FIL TRA TIO~ 

l 
I 

TAA ACTIVE 
f 

AfflNIIY CHROMAT OGRAPHY 

TA A* ACTIVl!Y 

l 
TAA NEGATIV E TAA ACTIVE 

l 
SEPHACRYL S200 
GEL Fil TRA TION 

J 
I 

TAA NEGATIVE UA ACIIVE 

Aff INITY CHtOMA TOGRAPHY 

lAAf ACTIVITY 

l 
TAA NEGATIVE 

l 
TU NEGATIVE 

... 

Summary of Step.Wise Purification Procedures of 
thE: cacx. Anti~r.s. 
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3 . 5 : .<;:1~ROLOGIC TES'f~-; 

a) Imom1odiffusi.o:, 

i he Ouchtcrlony iticroiromuno-precipi tation tect:1,iquc of 

doubk clii'f'u:don iP a(,,ar, d~scribec. by Ibrahi·11 ~m( !.1~mmor.. { 19t-:- ) , 

w~!:::: i'ollow~(J . h• ::--ch.::.med slide!; ( 35 x 75rnm) i,-!P.re co:c. t.cd with 

0.2 pe~ cant susp~nsio3 or noble a1.:ar (vifco Labor2torh~'i} 

in faoraLe bufi'~r, pi: i\ ,6 and 2 1101:~cl to dry at room tumr,•:.!"ature . 

l, 3. 5 ril. .:3arr.pl~ of 1. 0 per cont r1E:l t(..d .'.![,ar in Bora t.J buf'fer' , or 

a 1 • 0 per cer. t :1r,aro2t.: ou~;n..:nsi01' in Dar vi tRl buffer-, ;,H r • S 

WEI s prep::red on1~0 ·Jac-l: .slid(i . Once- th~ gel had harJei":t:.d , th.::: 

sl5d~s ,,,ere kGpt in r.umidifi,:u chambe r0 an1..1. s 1,ored nt 4°C. 

A z:~a.inltJ.ss stlKl tsnplatc lras used to cut a p.,-_t tE:r·n of Ct ntral 

WC:!ll ( 7 r.1,..,. in diarnett.>r i I ar.d six r,0ri pl1e:ral w..:ills ! 5 !•tr., each i 

in t.h0 g:e;l , tLr~ dist.,..1r,cc bt-tw,~e:n the c8ntr,-. l m~l ~ 2nd <~£:ch 

peripheral well, and betwcc:n adjc:car:t p1::ripheral we::lls bEine: 

5 •nm. In r.:r::meral, homologous .:lnc heLerol ogous anti6en 

preparations W<..>re in tr-.>duc(.;;d in t.o the. peript•eral wo l.:.s, m!d 

t(;st antiserum into the cen t.ral i-iell. hll slid...is were: 

i ncubated in hu:aidified chambt~rs at. 37°c , and the t·esul~-s ~c.ad 

and r8corc!~~1 daily for '-! ..:.i:.iy.$ . 

b} J1dsorpt.ion- in~G(:1l In:rwnopr<::d.pi ta ti<.m Techniqur:::: : 

1ho immunoadsorp tion-in-gel techniqu<::! dcscribec., by 

Ibrahim (1969) was us<Jd. Thu procedure is design~d to eli!71in:itc 

cross- activity b(:t~1Gcn antis~rum prepa red a~~ainst tumo~1r a:,tit;e::n 

extrz.cts an<: norn:al ttssu:_ .:ind norm .. ~l serum L1ntiLrens ('lluno1.1r

coritm:1iuan ~-.s) • 
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Adsorption of an;,i-tumour antisera was achieved by the 

introduction of the adsorbirig antir,un C·iCx ar:d NHuS in se;:qus::ncr::) 

into t.t-1::i cent.cal v.:el l, follow<::d I.JJ incubation at 37°C f'or 

120 minut,~s . T!le i ntroduction of NCx .into the ccr..tr(ll well 

and incub:-, tion was foliboHcci by aspiratior, of th,; t·es.i.du.-.1 i·,:('~~ 

before repl acerr;1e.;l"!t wi:h NHuS and incubatiun . lifter tile 

z:spiration of all r esidual adsorbin1~ anti3~n, the antis,Jru.~. 

t o be c,ctsc t ·bed (i:.nti- Co.Cx 0erum) was introduc;)d .into t.hc central 

well , aPd the p3riplwr al wells we1~e filled wi til tho 

hocolo1;ous 3n t.igen pr epar ation and .:: ppropri ate cont:~01.s wi t:1 

which t,o dct-~rr·iine t hi-3 ado~uncy of thE, adsorption process . 

Th(;. test :-:lides ;,it:r~ incubat.ed in i.uraidified chaob0rs 

a t 37 .°r, for 24 to 96 hours , ar:d thu results read ,n1J 

recorded daily . 

c ) }:L,muno~el ectrophorcsis fechnique: 

A moGification of tho sin::le dimc:nsio·-1 immunoelect.!'ophorvsis 

(I!~ ) method d~ tailed by Ibrahim and 1-1 0.mi:1on ( 196[b) w.::.s used . 

Pr€-cle2nec! glas~ slides ( 50 x 75 mm) \TC r e coated and layered 

\.lith O. 1 r.il. of agar as descr ibed for im1.mnodi ffus.ion . 1, 

template wr..s ,::m1ployad to cut, two centra l troughs {2 x 50 mm} , 

and three wells ( 5 r:un . diameter) at a distance of 5 t,lli.. betHcer , 

<:uch trouc,h and well ( on(-] uell between the two t rout,hs and cne 

well outside each trough), a bout midpoint of thv trou ~;hs. 

Ench outside we:11 was f i lled uith a fraction of the test 

antigen pr-~paraticn and the central 1-:ell with thl.! con t rol 

antir:r.m preparation. The slides were placed in an 
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el.::·ctrophoretic tank (, ,elr:an) , and electrode tri·d£C: s w~r <:: t.1.:H11, 

wir!tttes nt 5 ·,1olt~ p•;r centimeter· of ~·al U,\!3 demon;:;trn t ed 

by .1p:,ro1-0d.2tc dyt": ). Constant ;;owc r W-:\'3 suppliet! Ly ·- pcF0t• 

sourr.:.:, ( Ct- lt:•,.m l ;od0l J f-;201 ) • 

tfr.,."r elec t.rophorosis , the slit!~::: \1<.:re trt,i.1st0;:-rec! t':) 

'hur115.difkd cl1:.mber-s aml lhe r:;el from the troue;bs rl" !Ove,:: . Th~, 

trour;ll~ w,~rt: .d.11<.:,d \.'i th th~ tes t_, c.n t:iscrur:1, an,, the slid<.,:::, 

vJ~!r<.:: ir,cuba t.ed cl t 37°c for 24 to 96 hours and i;h0 rE:.3ul b r •.:.2.c! 

~nd r '.'COrd00 daily . 

c) Itel : cry;_ ior:-ir,--G~l Ir1r.1u""OelE.ctr_ophoresi s Tecl.niquc : 

_The sin..:,l~ ' 1ii,:er:s ion ir;munoch:ctror,horesis (IE\ 1···::tlioJ 

w2..s (:--•.rriec ou.t ,:s a bovE. . After i!ll1mmc~l:-:c trophoresis , thc 

slides w::· re transfc..rrcc'. to hur:i.r:iified ct,(:.mbers anc:' the £.,eJ 

froM the trou::.~is rcmov"d . Ad~:orpt ion of th(; anti-tum0Lir .1 nt iser~ 

i-!.::s carried out in tl1i:: t r our;hs wi tl~ t-:Cx 3.n<l NEuS , c.·.s d~kile(. 

above ( ~·,dsorption- i n-~~:01 irrunun::>predpitation). ,'.;,f t1,.!." th(; 

asj)ira tion of tbE:; rt:r.in2n ts of t-hr~ ad~orbing a n tir.:cns, th<: 

L.i:,t ant is:.; rurr: to l')e ~d..;orbed t,as i ntroduced into tltJ t.rou,:~hs 

an~ t he 5lioes .,:en: i ncub::it.c d ir. humi dif'iE::G cha"1ber :it 37cC 

1'or r.4 Lo 96 hours , ,:ml th,, 1'~sul ts \,Wre r~ad ~md rE:cor".!ect dally . 

e) Jk&ding and l:ecc.'cin.\ c- i' Re sults: 

'.fo ·1h,ualise th-3 (.'rc cipi tin bands in t he ir- eel bac~u·ourn.1, 

t!:,e slide 1,ms pos i ticr.ed at an oblique ,:u~le to a flc•Ui.'e~C·3nt 

d~sk lamp, and a 4J~ ,-k-., ;· 1ifyi 11c,; lens was used a::-: ar, aid i,:; 
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vieHint: the precipi tin band~ in the slides. A daily reco1'd 

of' r.ho bands wt~s kept on prop~rod she:;;ts with pnLterns H, ... ::..d(, 

afte~ the tompl&te. 

·:·c photorrar,h tho pr0cipitin band~ in their gel 

t-ackf_ rou;1c! 1 a viuwi1,: box with <iF.trk fie le; illumin~ tion i-ms t,;s-:.:d . 

tia1.: insi.JE or' tht" box. A 35mr.~ .rc.flt..x cam(.;rn wi tr. an extr·emd.y 

i-;. 13(,-,3G) w2.s LIS~(: fer' ~-f,ldnt" permann; t rGcord.s. 

3.f: CLHiICO-P.l\l':!OLOCIC Srt'UDE.:s 

a) Gliriical Stucifos! 

Clird.cal d~tc:1 tJer~~ colL!cted .,'.'rom each pa.tit.mt vtt!' 

regard to a!_'u, :rnd r;0cio-0conorn:Lc st<-~ tus bt;.sc:d on l,hG l1., v<.:J. ot 

e<~·..1ca tiori, occ.;upn t.ir,n and f::1rr:ily incomo. DE: toils of the coital 

pract,icc Herl'; nssessu'. i,ith regardf3 to the marital st.:. tu:1 end 

the numbGr of m:::irriar.:es, t.he clr,_;e at fi.rst coi t.us, r,...:r:1be1' oi' 

Sf;;X par·tnccs 2.n<.l frcqut:ncy of coi t.1ls pi.;r' rn:iek. fhc: m:r:1ber 

::>f' precnanci0s, inclu,.linc abortior:s, i:l.S well as the :itwber cf 

livin,_ children wer-E.: ascertained (Appendices III and IV} 

All th<.: v::itic:mts were examined clinically. 

Dur-inc. polvic t:xanination, cervical and posterior va~·i;,al so11e,.r.s 

were mncie on clean microscopic slldes ( 25 x 75 rr.m) • These 

\1ere fixE:;1 in a.ce~:one at 4°c and kept until processed for cytologic 

cxamina tion by the Papanicolau r:ieth".Jd. Microscopic (.!Xa~ina tion 

~-·as Ptirfornic-d a!, previously dcscr·ihea (Adelusi, 1976. ) . Durin~ 

th0 clinical 0xaminaticn , the stare of the malignancy or th,. 
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cervix P·'IC'O Clat:~ification) Vi'f.i a~sessed, ar:J biopsy \llale1 kb 

(punch , cone or wed:,~) uere tai,c?~ for- histopatholo~;ic e,~a1! ir.ation . 

ti) t_istopatl":_?l?: , ic Studies: 

The r.iicroscop:i.c tliurnosis of the mc1lirnancy wa:~ b;; .. :_ ~d 

ori the l-!•10 cl.ie.t" di,.:. ractnri~ tics oi' abnort,~ .. ~li ties in ti.-:) 

const:i t.uen~- c~lls, an<1 tl, c ubnor1 ,al arc.hi t ee t ure of Lhe t i ssv~ 

Cells . Th<= his tolo;:-5.c t.ype of cell ~m.s deterr::ineu on ,Il:8tbe:r 

it ~w~ epid-E;F-.~oid or uuc :~n ~.ecretin[':, well-difft:r~ntit t.cLl 

cylinderic cells . 1J&st:r.! on the c,dlul;;r arcLJi tectu~'E:, GradGs I, 

ll or· III H•.:-,~...: rccoiniss:i (l.c,~ltlsi, 1'.l?S ). 

i) ~·rad(.! I (Ker ~Unisiri.,_; Carcinoma) .. This was charact~.ri::::<-·J 

by 2. pr·edominance of larr-,~ &.bnorr.•a l <c;pi thElial c01lf, vi ;:.L a hi?·t 

,:lc,~re::e of plGomov>phis r.1 , biz:?.arc , <::long.at<:, and caudu l.0 fcrr:is , 1-•it!1 

:·,oder·at~ly l::lrf~, byp1;;rc.l!oomaLic, coarr.e ly franu&l.r, d1r-or,1at i n 

nuc l e i. I solat~,c: nuclei anr.i sync ytie were r e latively r;rt. a.-:-:l 

~pith~lial pear ls and i sol a.tcd cell ktratinis.::tion w~r.:, pr::-s,.:nt. . 

Jt low r:1Hol.ic inclex was corrlfilOiily observoci . Tbis his to lo ic 

st r ue t.urc, 1.-,a~: tl1a t o ... · a \lell di ffl-!:r.;n tit:! tecl so,1arnous c:...,11 

carcinom"' of th-_· cervix . 

ii)· Cra<..\<; II ( Lar-5e C8ll non-~ ra tirl,i.sinc: Carcinona) - This , .. , .. ~ 

charac tcris.:d by :xm:, a bnormal basophilic (~pi thelial c . .ill.s, 

var yi(1(:' i r, size . f. hJ.r;h ,:uclear. cyt cplasmic ratio wae char~-tc tcristic. 

The nucle i w0r<~ opaqu~t wHh Ct.Jars& chromatin patte r n and r're\;Uent 

r1icro nucl eioli . Isolated r1uclei t,ml syn cyti &. Here rnor·t1 c<x,0,~o n U1ar .. 

in th~ other t.wu t,ra des . Tr.-..r<:.: Hf's a differe11tiatcd ::;quz.!'lo;;s c~ll 
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car·cinoma with ran.! isolat0d cell kerat.inisation , and no ~.i::,iU:elial 

pearl~. 'i'ht:"~e was a distinct variation in cell size, and modE:,ratel:, 

l1igh mitotic inde x. The histolog1<- structl'rc: in thi::, was \:.tat cf 

poorly diffor•.ml ia~cd squarroue:_ c<.:11 c~ci_~ of th<:: cer•v.i.~: . 

J:.~i ) GruuG III (5 1:all ci:.11 Carcinoma) - Thi~ ~-,.:i s charact\':risE: :.' 

by p?"--:donimmcc uf un1f'or-~ly :.;;.1all basophilic: c~.lls wj_i,;-; c:1 :-ii~ 1:1 

nuch·ar-cytoplt.swic ratio . The nuclei w0re opaque or conr·s~ly 

g r a nular. :·iac.ro nucl.;ol.:. and syncyt.ia wc-:re not RG comr:ion a[; i;1 

<. rad·.: II. Ths histolOf::.J.C,.:l acchii:.ect.urc was ccmarkablu for the 

unifor riity c,f cell and nucl,:iar :.:ize;. Epithr:!lfal µoc1rh, and 

isolc>. t cd k8ra ti~izcd ceils wer.-J not obse:rvt!d , and u. tir.b mi i:-otlc 

inde;x was comwon . The '1istoloLiC structure 

undiffc-rentiat,:.c.i cell c.:trcinor:1i:i of trYj cervix 

was that of 

Fir.ally U1e results of the detection of circulatinc; TAJ-. (C-T1\l\} in 

thE' ser2 of tuwour- bearing patient.s H<:!r0 corrdlrtlcc w.ith the variou;:: 

clir,ico-patholo,.:;-ic .findines t µar·ticularly the clinical star.~~ and grade 

of the diseast:: , and the: findinr,s ',!·~re analyse:cJ s tatistically . 

• 
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CHAPT.-~t< t, 

!iiSl1LT~-·- . 

'i'wc rabbits were ench hyperinr:iunized with: 

a) r· .. ;_1cie Scluble Ar,tir..:en (Si~) c.f t!Y~ carcinoma of cervi::,,: (Ct:.Cx . ) lbsw: : 

b) Cruel::. Vc.~1bran1.:: B0t:Ld Ar:Uc:;en rnr.,'\} of th0 CaCx tis~U(;.' oreparatiou;,; 

c) Cru•.:,., H:i.xtu1'(;: cf th~ SP. and ~-mA of the c;:;r,ccr us,_iue prep!lraric,ns i 

c; 'lb,,; :::,'lrtially ;.;,ur·:i.f'i&<.i SA preparation of Lb1~ caticer· tissue; 

f) Norua1 Human Sen.t';1 ( \·C:.!'.::) JK>O 1 .. 

partic:.lly purified Nl.iP. .C~r· .:my immunisation µrocedure0. 

Subsr..;qu<::.i1, t(, th<:.: ti·,i.rd ir..jGction, th,~ rabbi ts 1::avE i:nr.:llnovrecipi--

ta tior: i"-ac i:. ions with the homologous antigens and t-J(·:re i:;i v,.;n !;vost.~r doses of 

the Lppropr·j_at& immuno~(;r.-. 'J'he reactions inten3ificd wit'.1 th(..-3~· 

subs~:qusnl irn,,unisatioris, ~nd stabiUs(::d by: ti-1;.; fifth or sixth irn ... cul3t'.!. .} t. 

The· l:1c1st. stronk:JY reactive ant.i~·c:rum of each antigr;;n was utiliBed ~·01' 

4.1: uEMOi'1.STRATION OF TAA. D{ CA!JCER TISSUE PnEPJi.HATIOr,1.s : 

in a pilot study to detlOHstra te T f'.J. iri CaCx . tissu0s, immunodifi:'usion 

(ID~ i: 1.:: tts of the rabbit antiserum aga i llst the crude r.:ixture of tl~e ~l 

a:1d t-lHA of Lhe canc1Jr antie;<.m prcparati 0•1f dem::mstratt:.!d t: to 10 

< : ' 
im111unopr<?cipitfr _'i.ines with th·.:: same c- ant er antigen preparation , 
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FIG. 4.1 

NCxT ~ CaCx 

NHuS qt_TO 
00 

Rabbit anti CaCx 

a 

NCxT ~ CaCx 

NHusopo 
0 0 

Rabbit anti NC x 

b 

NC~T CaCx 

NHuS 

0 

Rabbit anti NHuS 

C 

Schematic Representation of Immunodiffusion 

r.eact ions of Rabbit anti-CaCx, anti-ITex and 

anti-NHuS scra al}linst Cervical Antit en 
Preparations . 
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NCxT O ~ CaCx (SAi 

NHuS O ~(O CaCxlMBA) 

00 

NCxT 

NHuS 

120 min. 

120 min. 

Rabbit anti CaCx 

Schematic Representation of Inlnunodiffusion Reactions 

Between Adsorbed Rabbit anti- CnCx Sera with CaCx 

Soluble and Membrane Bound Ant4ens . 
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Vhtm tnE. canc&r- antii3en µreparation was titrated to show at. 

·.h::~t u:i.lut5on the vnl'ious TAf1 woulcl cease to be der:1~)nst.·ated wit~t 

~b;:; c1~:.:d0 cr1ncc1· antisera, 1 t n;:,s found that the cono;ntra tion oi th] 

only at 1 : 2 rJ:i.lutiori . lh-:.· tiL~r3 of the three 'iiiA in the cance:-· ,.mti;•en 

pr,;:ipar-['.tion wurL- rcc0rd<:.:d th~r-,~f'ore as 16, e and 2 resp13ctiv<.lly . 

ilo:10 0i. th~ pr<:-i!llmun~ ·'3~ru;.i samples ~eacted with ei t'.1er th<:· 

rorr.010: ·.ous or c1ct~rolo1.:,,1us a.n ti,:en prepa::-a tions . 2i~il ..:rly , tl1 C:: !·:::!bbl t 

cm~.isr;ra a1,"ainsc the t'.Cx antigvr; pr·Jparat.ion and t.ht. :-JHu,S 1 wllP.P adcort,<.::! 

w:'.. th bo~h th0 JlCx tissue prep:;.ra tian ~nd Il."HuS cons<.=cu ti vely B.t aboy1.;, 

failed to r(;act wi. th th·.: hcnoloc,:;us as Hell ri.s the heretolo3ou~ ,.ntiger. 

~:-e9ura tions . 

4 . 2:PAR'i'IALLY Pt.1f(!.fIE0 1'.:'Ul. :iCTI\.'ITY : 

Iw.mur.u':i.ffusio t: {ID) i"tnd irnmunodif'fusion at!sorption ( IV,'\ )-ir-f:.:l 

tL.s.,, ~-?t::r':. c.Jrrh.d out or- t.~.E: various partially purifiGd specimens of 

a) ~-'ractionation of' ';.'J'.A by Ar,~oniurn Sulphat, .. .- Precipitation: 

Th"' 1'AA of CaCx. wur<: constantl1 pr(icir,itate:d at salt saturaticrm 

to b~ presGnt i n tb•J 2J to ~O pc:·· c··.in t amrno!'1il1i,! sulph,, h sa tur~ tion 

fraction howev<:r { T~ble 3. 5) • 

Imrr.uno(liffusion adsorption i.n - f!,~l of rabbit ar:ti - C2Cx . (1!ith i:Cx 

and tJHuS , each t·or 120 minutes ) , ~bowed 3 TAA ( TAJ\ ., .. 1 , -2, anc: -3) w.i ;:;; 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

63 

FIG. 4.3 

NCxT Q Q CaCx (SA) 

~ 
NHusO~O o-zoi,, 

20 - SO,. ~ 0 CaCx (MBA) 

NCxT 120 min. 

NH u S 120 m i n • 

Rabbit anti CaCx 

a 

NCxT Q Q CaCx (SA) 

NHuS Q d(Q ,>-ro,, 

>70,. Q I() CaCx (MBA) 

NCxT 120 min. 

NHuS 120 min. 

Rabbit anti CaCx 

b 

Schematic Representation of lmmunotiiff'usion Adsorption

in-'Jel Reactions between anti-CaCx Sera and fu.'ll'lOniUUJ 

Sulphat,~ Fractions of cacx 3oluble Antibons. 
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FIG. 4.4 ---r ---------

NCxT Q ~n CaCx ( SA) 

~ 
NHusO O O 0-200/o 

> 1001oO ~ 20- so °lo 

. I 
NCxTQ ~o CaCx (SA) I 

~ 
NHxO O O >700/o 

SO-70Cfpvo CaCx ( MBA) 

NCxT 120 min. NCxT 120 min . 

NHuS 120min. NHus 120 min. 

Rabbit anti Ca Cx Rabbit anti CaCx 

ScbMe•ic Repreaentation of Inmunodittuaion Adaorption
in-Gel Reactions ot Rabbit anti-cacx Sera with .Alllnonim . . 

Sulphate Fracti.ona or caez Membrane Bound Antigen. 
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Tf,BLE 4. 1 

ANTIGEN Volume Protein Total I.D. eorm~ents 
ml mg/ml Proteir. Titer 

mg 

CaCx (SA} 375 mg 

0 - 20% 3.5 15.0 52 .5 No ·.1 P_.~ 

20 50% 4.0 38.0 152.0 16 , 8,2 Active 

50 70% 3 r-· • J 32.5 113.t 16,8,2 Active 

> 70% 2.5 10.0 25.0 No 'iAA 

CaCx (!'IDA ) 196 ffiJ:i', 

0 20% 5.0 4.5 22 .5 No ,:'JI.A 

20 - 50% 5.0 7.0 35.0 8 Active 

50 - 70% 10.0 t1. 5 45.0 f, Activ£: 

> 70% 6.0 5.0 30.0 No TA.A 

Protein concentrations lilnd titer of TAA activity in th.a 

amrnon:i.um sulphate fractio1~s of CaCx antigens. 

act:LvH,y 

TAA-1,~·2 t! .... 
--.J 

TAA-·2 ,-2 & " ~.j 

ac;;.iv2-ty 

·------· 

ac i.;ivii:.y 

'?AA (?'!AA~3J 

T.l\.A ( : tAA-3, 

activit~, 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

66. .. 

bl DEl1E Ior. Exchange ChrowD.tobraphy -

Whon the 20-'/0o/-. ammm.!ium sulphctte fraction of th,.: Solubl::i 

imtlgen preparation va~ p~ts~ed through thf., DEAE A-25 Ion Exch:.:i.:1t;e 

Chromato~'-raphic colunm, V-·E' d'flu<;>nt r·0cord contc\ined eight 

individual p(.::al<s U\ to !I}, u·,r1.:1; bci'or,.:; and five c:.fter tL:) ~~odhi!i: 

CLloridl: 1.:lution (Fie. , •• 5). 

fo1munodiff'u,3ion ,l'..lsorption in-r;~l of the .tndivi.t''.ual fr<.:.t:tions 

pooled froli! th'.: pe;aks .Lndic::tt(!d the pre:.:cnce of i:nn:unc,lot:,icull:r 

:'(iact.iv-~ prot.0ins r,iil:Jd r: four- of the eir;,.l-\t ;.1cuks, two before 2.di 

t-wo :if~~er th~' So lit,u,1 Cllloridt: elution. fr::c~:ion:-, A a:1d :J, 

de&ignr,tt,<! 1.-ht "Unbound Fr<!ctions" of tri1= SA propar;:,.ticm, 

dc1,1onsi:ratc:,·: prG·::ii:,i tin lines, both identical t,o r:~;,-2, :-,n,.: 

sbow.__,d prc~cjpitir, linc-.s id0r:',;icvl to IJ\f.-1, (fie,. ,,.6}. 

On th8 oth1c:r hand> ti1-= 20- 70% a!""'.moniur11 ~ulphatn fraction of 

th~ i ;<.:mbran~ Bound Ant::_gen pr~p:.1r'1tion \.he:1~ passed throuEh 

,\-25 Ion Exchani:::~ Cll.ror-1utocc::tphy, produced five inrlividud p-:::a;,.:s 

(A tc C}, two before ::m,: tbr,..:e after Socii.lm Chloride ,~lu~ioi: 

(fig. 4. 7). 

fr1munocliffu:; .Lon a<lsorp·~.ion in-eel <>f ti1.e indi vidw:il fractil.:ns 

pooled from thl3 p0aks indicated th(; pru·ence of irnr~unoloi~icaily 

reActiv,.; protein~ Hithfo two of th"° nv,~ peaks, both befor<.J tht~ 

Sodiur.i Chlor-iac elution. Frnc: Lions ,. ·ir.d e designakd 11Unbo•.rnC 

Frac:.ions11
, demonstrated prccir:>itin :·.ine:s both identical to TnA-3 

(Fig. 4 .8). 
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• A • • • • • C • I .,. .._...-,-.--..-

lLUTION YOLUlll IFIACTIOHI 

Proi ile or the tE.AE loo r..xchtul(e CnraJato raJ)h)r or tne 

20-7(11, Ar.lnonii.i Sulphate Fraction 01' th6 Ci\Cx ._oltible 

Ant1cen Preparat1a-: . 
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NCxT 120 m in. 

NHuS 120 min. 

Rabbir an t i CaCx 

NCxT 120min . 

NHuS 120 min . 

Rabbit anti CaCx 

Iaunod.ittusion Adsorption-in-gel Reaction Between 
llbbit ant1.caex sera and the DEAE. Ion Eltchange 

Glraaatcsraphic Fractions. ot t~e CaCx Soluble JintiGen 

Preparation. 
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-

8 

ELUTED FRACTIONS . 

Profile of the DEAE Ion Exchan&e Chromatoe;raphy of 

the 20-7~ An:monium Sulphate Fraction of the CaCx 

t1embrane Bound Antigen Preparation. 
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NCxT Q Q CaCx (SA) 

NHuS Q ~ Q Fr A 

Fr B Q Q CaCx (MBA) 

NCxT 

NHuS 

120 m In . 

120 min. 

Rabbit anti CaCx 

Irmnu110uif .1.'usion Adsorption-in-gel Hcaction Betueen 
Rabbit anti CaCx Se~a and the Di.::AE Ion Zxchan&e 
Chromato ,raphic Fractions of the CaCx Membrane Bound 

Antie,en Preparation. 
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The protein concentr:?.tions and the total prutein con'Ler.-~ ct 

th€: various fractions obtained from the DEAE A-25 Ion Exchar.l_,1:; 

Chromatography of both tho soluble and membrane-bound ci.ntigens 

preparations are shown in '.i'able 4.2. Of the 90 mg. of tot;:.l protG.in 

reco:rC:ed tr·om the Soluble lmtic;e11 prepriration, TAA activity was f"rotmc: 

in the 2'f.6 mg. of fractions ft anci B (Unbound} and the 30.,, rot;. 

of the fractions D and r:: (flour.ct). On the other hand, of the 25. (' r-.: • 

i-ecorded from tho Mer!!brane~Bound Antigen, TM,. activity was dezii•)~st:.:·,.~,ed 

in the 12.2 mg. of the fractio1:s A and B (Unbound). Th6 titers of t ile 

various fractions were as shc .. n1 in Table 4 .2. 

the 11 bound11 anc i;unbound 11 fractions from the Soluble Anticen 

preparat ions of the CaCx. Antigen, w..::re pooled separately to increa:.;c. 

the amount of material for the next stac::e of purification. 8imilar-l.:1 , 

the 11 unbount1 ·,, fractions from the Membrane-~bound Antigen preparation ·;1en~ 

pooh::<!. When the purity o:' the various fractions were teste...1 for• 

by reactint; these with um,dsorbetl rabbit .::mtis0ra aga.ins c i~C~c fa1O f,TT·!uS, 

~ach of the purifii:Ki antic;ens shoued ir.m1unoprecipitin react10ns 

(Fig. 4.9). Although the lr:1pure state of the antigens preparations 

wer·3 thus demonstrat.ed, the number of t.he precipitin lines at:ains·c 

anti-NCx and anti~,:'.:luS s~ra were much ~less than with the crude antic.,en 

preparation. 

Occasionally, tber~ were some ir:consistencies in the prE:.:ciDi tin 

lines in the IDA tests of the partially purified SA and. !~I::A prerJarndons 

with the numbers varyine from one to ti,o, showing that TAJ\.-·3 (occasionally, 

TAJ\··2 i has been lost. in the process of' l)EAE A-25 Ion Exchanu=~ 

ChrOti'!Ztography of the SA preparation . The three pooled fractions, 
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TABLE lt,2 

----
Volume Protein 'fotal I.D. 

t,;,rJ'IcE!·,f ml nf·:/ml ri~otein 'riter ~~0}'·i?1;1~1'!'1.S 
mt 

CaCx (Si.) 

Frac;..ion f.. 2.5 4.3 10 -~~ 4, 2 . ~.cti,.re ·:,,'A: • 2, 3 

r-_ . ., 3.0 /4 .6 13.8 !, ,2 Active '~AA 2, .) 

C 2.0 3.5 7.0 No 'l"ftA E'.ctiv.,;cy 

D 2 r; ·~ 6.G 1?.0 4,2 Actiw., Tr.A 1, 2 

B 2.0 6.7 13.4 4 Active ~Al-. 1 

f' 2.0 5.7 11.4 t,lo TJ,A Accivity 

(' 1.5 4. () 6.0 t~o '!f..t, ActtvitJ 

fl 2 i;: . ., 3.3 9.5 l',;o TM, l\ct:i. vj_ ... y 

CaCx ( t-!B.il) 

l:'raction A 2.0 3.0 6.0 2 Act.:i ve TA,~ 3 

B 2.0 3.1 6. 2. 2 Jktive T/':f.. 3 

C 2.0 1.5 3.0 t10 1.AA Activity 

D 2.0 ?.2 4.4 ~Jo 'fAii 1\.ctivity 

E 1.5 3.6 5,4 ro T/l./\ Activity 

Pr•otein concent rations and tit.er of TAA activity in th~ DEAF: 

Ion Exchange Chromatoe;ra;::,hic Fractions of CaCx antigens. 
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flt . lt .. 9 

NCxT Q6f aCx(SAI NCx~~aCx (SAi 

NHusill o,uri~nd) NHuSCJU'OsA(unboundl 

MBA(unboundl O OsA(Bound) MBAlu~lnfpsA (Bound) 

Rabbit' anti NCx Rabbit' anti NHuS 

Scficuatie Representation of luirunooiffuaion, liea~tion 

ol ,,abbi.:. anti-? <.:x and anti-l-il·JU.'-j Dt:r.a a.fJ'linst the 

m-.AL Ion xcl-n...-e Lbramatot~rephic Fni.c:tions 01· \.he 

cac~ 'iAA, to ~at. for le~l purification. 
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FIG. 4.10 

...,__ .__...,_......,,._c~ ... 0 -. ..... 1 ..... ...... ,---. 

ELUTED FRACTIONS . 

Profile of the Sepbacryl S-200 gel Filtration of the 

Partially Purified CaCx TM Fractions. 

r 
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FIG. 4.11 

MCxTQ ~CaCx(SAl 

MtuSQ O QFrA 

FrC~Fr B 

NCxT 120 min. 

NHuS 120 min 

Rabbit anti CaCx 

NCxT Q ~ CaCx (SA) 

Mt,SQ QjOFr D 

Frf O OFr E 

NCxT 120 min. 

NHUS 120mln 

Rabbit anti CaCx 

Schcrietic P.epresentation of Immur:Od1ft'us1on 

Adsorption-in-gel of nabbit anti CaCx Sera with the 

Gel-purified DEAE "unbound" Fractions of the CaCx 
Soluble Antigen Preparation. 
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FIG. 4.12 

NCxTQ ~CaCx ISAl. r«:xrO ~ CaCx (SA) 

~so O; 0FrA ~so Q'\ QFr o 

Fr C O .QFr B Cc:Cx(MBA}O\ 0Fr E 

NCxT 120 min 

NH S 120 min. 

Rabb it anti CaCx 

NCxT 120min. 

NHuS 120min. 

Rabbit anti CaCx 

Schematic Representation of Immunodif'f.usion Adsorption-

1n-iel of Rabbit anti CaCx Sera withe the gel-purified 

DEAE "bound" Fractions of the CaCx Soluble Antigen 

Preparation. 

• 
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Fr CO OFr B 

NCxT 120min 

NHuS 120min 

Rabbit and CaCx 

78 

FIG. 4.13 

NCxT()~ CaCx ( SA l 

NHusO O O Fr D 

Fr E Q rc5 CaCx {mBA) 

NCxT 120 min 

NHuS 120 min 

Rabbit anti CaCx 

Schematic Repreaentat1on of Immmod1ttusion Adaol'ption-
1n..gel between Rabli t anU CIICx Sera and t.be gel..puritied 

DEAE •unbowld• Fractions of the C8Cx Membrane Bound 

Antigen Preparation. 
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~rc1ction 

(SA J round 

Frc1ct1.on ~ ., 

}'. 

D 

~ 
CACx ( !-~!.,; _i Unb0t,r:c: 
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C 
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C 
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litl 
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1 roi.,ein 
tag/ml 

I; • 5 

1. 6 

1. 3 

o .... ' 

I • J 
1 r. . .., 

,; • 7 

0.5 

C. 5 

1,2 

1.0 

0 ~· -~ 
1.D 

0 .2. 

fotal 
Prot.-iin 

1. l' 

3.2 

2.0 

2. 1 

1. 2 

2.£ 
2.C 

1.:; 

1. 0 

o .• ? 

2,1, ,-. 
.: 

2.a ,. 
1 • 2 

2. {J 

1.6 

~ 

,:' 

r.r.,. 

2, 1 

?, 1 
.. 
r. ,~clive ·ri-\!t 2 

2 ,'\ct.j ve TA:: ~ 

No TliA .i!ctivic.;, 

Active TAi 1 

·'fO ';'_6 /1_ ActiVJ. t y 

lio '.:. Ali ac;;i vi l!' 

i4'o Tl!A ACtivi t51 

_'io :-:t!J ACti 1•i ;~, 

.i-ictive T.4A ~ 

1~cti ve TAA ':, ~· 
No T/\ll Activi,.i 

~·Jo ':a'A~\ ActlvL,y 

1-;(, ..... 
l .H.,lo, Act i vi'_::-

er·. er· purir .i.e.::.:., .'.u. ~ :..i~ .. ..,b 3-JJ.Jhc.cryJ. ~-; . 2~~ J;d fil t ra Lion. 
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AntigE.-n, showin£; TAA activity identical to Tl\A,.2, and TAA-3, ha(: 

5. 2 me. of' protE::in, while fractions D and E, which had TAA acti vi.ty 

id,=mtical to TAA-2, cuntain'3d :i.3 r:;e;. On the other hand, t..he to ~.:tl 

protein conte::-it of l~he Hbound11 fraction of the Solubh:i Antige,·; 

prepan,.tion uith 'fAA activHy identical to 'nJ\h.1, was 2.6 :.11g. :'.nd t;he 

tractions A and B of the nunbounut: Membrane Bound Antisen r.;re;:-,:·.ration 

wHh TJ\/1. activit~' iden.ticaJ. to TA./\. .. 3, contained 4 .4 mg. of' ;)roteins . 

l'he 'fAA ti t r~r var:!.ed from ·1 t.o 2 only. 

fractions D and C of the 1··unbound 1; fraction from the Soluble 

An\:.if,j(:n-. l're1,>aration were pooled and labelled 11Soluble Antigen-1 1
:. 

Similarly, fractions D and E of the sane fraction vere pooleci and 

designated 11Soluble !mtir,cn-2;:, and the active fraction A of t::e 

11 bound;·, fraction was designated "Soluble Antigen-311 • 'l'he active 

fractions 1~ ancl & fror.: the Membrane Bound Antigen was still desi~-natec; 

11Membran0 Bound An'~it;en 11
• 

Test of purity of the various fractions w2.s evaluated by 

reac· •. :i.r:c these with unadsorbed antis.era prepared against :·Jex 

and NHuS by the immunoprecipitin in-gel Y'ea.ction ffic_:. 4. 14). Bach 

of the fractions still reac·~ed with anti-l-lCx and anti-NHuS sera. 

However, precipiti:1 lines were much fewer, limited to only two or tr..r0e 

lines, and the intensity uas faint. 

d) ilf'fir:i ty Chroma tograpl'"!y -

All the four fractions, three from the Soluble and one :'rum 

the:i Hembrane Bound Antigen preparations, shot-md 'l'AA activity a f ter 

affinity chromatoe;rapr.y. Irnrnunodiffusion adsorption in-gel reaction 

of antj ... :::::.ex. sera agaim:-t the fractions :.~howcd that Soluble A.:-i ti,3:en-1, 
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NCxT ~acxlSAl 

MBAO v-osA-1 
SA-30 QSA-2 

Rabbit anti NC,c 

oo 
oOo 
00 

81 

~~CaCxlSAI 

t.eAO O SA-1 
~ 

SA-30 0SA-2 

Rabbit ant-I NHus 

0 0 
oQo 
00 

Incuncx!if 1\.;:.io.! •• t.~tior.3 of • <J.Ubit anti KCx and 

ant.1 ll.uS :A:ra with t~o various Lel- purifiel! 1ract.tona 

of Cc,.C>.: ·:u to test for the level of purification. 
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demonstrated one or two precipitin lines identical to TAA-2 and TAA-3, 

while Soluble Antigen-2 demonstrated only one line identical to TAA-2 

and Soluble Antigen-3 showed one precipitin line identical to TAA-1. 

On the other -hand, the Membrane Bound Antigen Fraction demonstrated 

only one precipitin line identical to TAA-3 (Fig. 4.15). 

The protein concentration and the titers of the TAA activity in 

the various fractions are shown in Table 4.4. The protein concentration 

in all the fractions were rather low, and the titers of TAA activity 

were mostly in the undiluted fractions. However, the TAA in each fraction 

was still identical to those before affinity chromatography , althoue~, 

there was a tendency for TAA-3 in the Soluble Antigen-1 to disappear. 

When the fractions were reacted with the unadsorbed anti-NCx and 

anti-NHuS sera by the immunodiffusion tests, each fraction still produced 

precipitin lines {Fig. 4. 16), demonstrating the presence of sorae normal 

components in the fractions. However, in each case, the number of 

precipitin lines was limited to only one or two with either antiserum, as 

compared with the precipitin lines when the crude at,tigen preparation was 

reacted with these unadsorbed antisera. Furthermore, the precipitin 

lines were very faint. 

In summary, therefore, (Fig. 4.17), the "unbound11 fractions passed 

through the Sephacryl S-200 gel filtration of the Soluble Antigen 

preparation produced two samples: 11So,1uble Antigen-1, which appeared to 

be TAA-2, but contaminated by TAA-3 and Soluble Antigen-2 which appeared 

to be TAA-2; while the 11 bound11 fractions of the same process yielded only 

one sample, the Soluble Antigen-3, which appeared to be consistent with 

The 11unbound 11 fractions of the Membrane Bound Antigen yielded only one 

sample which appeared to be consistent with TAA--3. 
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FIC. 4 .15 

NCxTO ~ CaCxlSA) NCxTO~ CaCxlSAl 

NHuSQ U(o SA-1 NHuSO p (0 SA -
3 

SA-
2 
~ CaCx(MBAl MBAO O NCxT 

Schematic Representation of In.tunod1ffus1on Adsorption~ 
in-gel reaction betiieen rabbit anti ca.ex Sera and the 
CaCx TAA fractions obtained afte:r affiri:J. ty Chro1m t,0graphy. 
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1\:JTIGF.t·! Volume Protein T~tal Pr o,.,ein I.D. CO!-'il'JE!Pl'S 
ml mg/ml r,1g Ti.ter 

C::Cx {Std 

.Solubl e Antigen 1 
( Unbound) 2.0 0. !> 1.0 1 iictive Tt,p._ 

Solubl e Antiaen 2 
(linboun<l) 2.0 0.8 1.6 2 Active TM. 

Soluble Antigen 3 
{Bound} 1. 5 0.6 0.9 2 Active J.'f\A 

CaCx (!-!BA ) 

Me1:1brane Bound 
!'.\nti gen (Unbound) 1 .o 0.5 0.5 1 Active TAr. 

Pr otein concent rations and t i ter of TAA activity of CaCx ?AA 

fract ions after a f finity Chromatography • 

• 

2 (?3; 

2 

1 

3 
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NCxT~aCx(SA) 

MBAO LQJ QsA -1 

SA-30 Q SA-2 

Rabbit- anti NCx Rabbit anti NHuS 

Ianun0c:iU'usion ooctions L>&tween habbit. anti .ex and 

ant:i-ntn.1~ Gcra aoo tb4t eac~ ta rr.ctions oota1ned after 
I 

affinity ChrQ:la.tO raphy u, teat tor the leV<::l of 
purifieotim. 
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l Arnrn. Sulphatt 
Aoctionotion 

2. [~on] 

86 

FIG. 4.17 

) •zM 

Cacxns.u. 

~ 
SA MBA 

20-~-7 ... l0-~-70% 

·~· ,~, 

A B O E ~/ ~ 
r=-~----. T~-2.-~-2.~ TAA-1 TA4-1 TAA":_3 TAAS 

1 :;,•:_ ~ y -~ -~ 
B C O E 4 

4
/ \ 

~-2,-3 _;Z,-l; ~ TAA-1 TAA-3 TAA~3 

< [:=..] ~ ~ rlfl ---v= 
9l'aphy T4A • 2 ?-3 "" • 2 ,..,. ~ 

' ,_. •-·1 TAA-3 

Analysis of the Results of Stepwise Purification of 

cacx Tissues Antisen Preparations. 

, 
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Further purification could not be continued because the samples 

were too small to yield meaningJ'ul -. results. 

Single Dimension I mmunoelectrophoresis : 

Irmnunodiffusion adsorption of rabbit anti-CaCx. sera with 

the electrophoresed fractions obtaineci fror:1 affinity chromatography 

demonstrated one or two precipi tir, lfoes each (Fig. 4. 1'8). The Soluble 

Antigen fractions 1 and 2 showed two precipi tin lines each, while the 

others showed one line each, although, there were more than one line 

occasionally. 

When the electrophoresed fractions were r eacted with unadsorbed 

anti-NCx and anti-NHuS sera, ther e were two or three lines with each 

fraction (Fig. 4.19). With the resolution of the various proteins 

in the fractions, it was easy to demonstrate the impure state of the 

various fractions. However, there were tauch fewer lines with these 

fractions than with the crude cancer antigen preparation. 

A ssample of the pooled TAA-active fractions of the partially 

purified cancer antigens wmich was used to immunise rabbit, yielded 

antisera which reacted with both the CaCx and NCx antigen preparations. 

However, the volut!le of the inocular (0.5 ml) as well as the number of 

injections required for producing adequate i mmunoprecipitin reactions, 

were much less than those used with the crude antigen preparations. 

Also, the antisera prepared against these were more readily adsorbed 

in-gel with pooled normal human sera and normal cervix antigen 

preparations. 
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Adsorbed arti CoCx 
S.ra 

Adsorbed arti CaCx 
Sera 

Ads«bld anti CaCx 
S•ra 

Adsorbed anti CaCx 
Sera 

88 

FIG. 4.18 ---·--

0 

SA-1 

CaCx (SA) 

SA - 2 

SA-3 

(a) 

CaCx (SA) (bl 

MBA 

Schematic Representation of Immunoeleetrophoresi:, Rea<:tion 

of Adsorbed Rabbit anti-Cacx Sera and the CaCx TAA after 

affinity ChromatoeraphY. 
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Fl<,. 4.19 

I.JnadaarNd. ar,t; NCx 
Sero 

Unodllorbed anti NCx 
Sero 

Unadsorbed anti NCx 
Sera 

Unadsorbed anti NCx 
Sero 

Unadlorbed arti tk,S 
Sero 

Unod9orbed anti NtuS 
Sera 

Unadsorbed anti NHuS 
Sera 

Unodsorbed anU tiMuS 
Sera 

.Ji -¥w e<:: 
::::::.=-.::::,0 :-"/ 
--;;,--

---
o__,.,, 

:.-;s:::::5i ~ 
.__?'o ~ 

~ 
0 

0 ~ ----:::::;;.;.~ iiail ~ 
0 

__:::!!, 

:5.:z:2 
• 

SA-1 

NCx 

SA-2 

SA-3 

NCx 

MBA 

SA-1 

NHuS 

SA-2 

SA-3 

NHuS 

MBA 

(al 

lb) 

(cl 

(d) 

; 
r 

• 

Scher,;atic ,epre&11mtat1on of Imr.runoelO'ctrophoresis 

• eact100 of ;abbit anti-t-.Cx and anti- t:i,us ~era anu 
the Caex TAA after arrtnity ebrQnatorra~hy to test 

f'or level of purification. 
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: DEMONSTRATION OF C-TAA IN SERA CANCER PATIEM'i'S : 

The r esults obtained when adsorbed rabbit anti- CaCx. sera prepared 

t the partially purified TAA were reacted by immunodiff 1i n with coded 

from cancer patients and healthy controls are presented in Table 4 .5. 

ulating-TAA was detected in 27 of 36 (75%) sera from cancer patients. 

1 of 18 (5 . 6%) of the sera from patients with benign 

cological diseases and 1 of 72 (1.4%) of sera f rom pregnant women, 

ed any precipitin reactions, when treated in the same manner. None of the 

from 36 healthy controls showed any precipitin reactions. 

In all the sera from cancer patients where Circulating-TAA were 

trated, the precipitin lines were idenlical to those s hown by the 

tissue antigen preparations used as controls in the template. This 

d tend to show that the :ci,rculating1 TAA being demonstrated in the sera 

are the same as those present in the cancer antigen 

Analysis of the precipitin results in the cancer patients in relation 

the clinical stage of the disease is shown in Table 4 .6 . Overall, 

175%) of the patients in Stage I , 6 ( 86%) i rl Stage Ila and 9 ( 75%) in 

positive reactions . Furthemore, 7 (70%) of the patients 

and 2 (67%) in Stage IV showed positive reactions . However, 

statistically significant association between the clinical 

disease and the detection of Circulating-TAA in the cancer sera. 

The majority (35) of the cancer tissue were of the squamous variety 

When the histopathologic grading of the specimens 
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TABLE 4.~ 

----------+-----------------------·--
Serur,l Specimens 

Cancer Patients 

Patients with 
Cynecol. Diseases 

Pregnant Women 

Healthy Controls 

no. of Serum No. of Positive % of Posit.ive 
Speciniens Specimens Reactions 

36 27 75.0 

1d 1 5.6 

72 1 1. 4 

36 0 o.c 

x2 = 102 .. 94 on 3 df P < O. oo 1 
Imrr.unodi f fusion reaction between adsorbed rabbit anti CaCx 

Sera and S(jra fror,; Cancer Patients and Contrc.:.ls. 
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TABLE 4. 6 

CaCx: No. of Serum No. of Positive o/o of f-ositive 
Clinical Stage Samples Reactions Reactions 

I:..: 4 3 1~.o 
Il(a) 7 6 65.7 

II ( b) 12 9 75.0 

III 10 7 70.0 

i.V 3 2 66.7 

36 27 75.0 

2 
X = 6.73 on 4 sd 0.20> P;> 0.10 

Immunodiffusion reactions betweeri adsorbed rabbit anti CaCx 

Sera and Sera from Cancer Patients, in relation to the clir:ical 

stage of disease. 
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were analysed, 4 of the tissues were placed as Gr.ade I, 5 as Grade: 

the remainder, 27 were classified as Grade III. No association coul 

be found between the detection of Circulating-TAA in the sera of pal 

and the pathologic grade of the disease. 
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CHAi'TER 5 

DISCUSSIO!J 

'1 he concep-!:- that the norr1«::l celJ. contains a definite cor;1plerient 

of ant iL;ens, the his tocompa ti bili ty antie;ens ( Hollinshead et al, 1972; 

l· renkcl ct al, 197 2) , and that the metamorphosis t..;hich occurs durinf, 

neoplasc.ic transfornation induces t he synthesis of new antigens not 

norr.1ally expressl3d by their normc.l counterparts (!lellstrom and llel13tr01-1 , 

1969; Levi et al, 1969; frenke l et al, 1972), is nm , univer sally acce ~~ed • 
. 

fhe r·esults of the .stucy of Levi { 1971) on the anti!..,Cnicity of squc~!'lotw 

cell carcino:.-,1a of the cet"vix u t eri s uu ested the exi.s t<:..nce of s uch t u: ·10UP 

spccif1 c a!'!tigens, and the later s tt:·.:!ies of Ibrahim et al, ( 1979 ) ; 

{ 198 i); Adelu.si et al, ( 11;,=.;2) nave confirmed this findin6 • 

I N CANCE.-i or CERVI ~~ '£ISSUE PREP/I.RATIONS: 

Tho results of t.he current study has ione further to provide evi ,ience 

ar.lic;ens of carcinoma of cervix tissues arc qual:l t atively 

f r om ,rat hcr than mere qu2.ntj ta~·,ive increases in, nornally present 

of normal cervix l.issue components. Immunological comp2.? ison of 

obta ined from the cancer tissue antigen preparatior1s shm·:ed 

distinctness and non-1den,,ity to fractions deri.ved fror:1 ri(';rt.:c:1 

Hyp~rimmune rabbit., an t..i anti- CaCx ser: . .uo , i-,hen unadsorbed 1 reactel1 

CaCx, NCx antieens, as well as ,mus pool. However, the s;u:-:e anti'.:crur.: 

~1;el w.itb '. JCx a nd NHuS , clernonstr:.1 tod pr ecipitin r e2.ctions 

On t!:':a other- h:1~1d, hyrer:'..mrnur.e rabbit serum preparec. agains t 
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NCx, when similarly a.dsorbed with NCx and N!-luS, failed to react with both 

NCx and CaCx antigen preparations. This would tend to confirm that antiserci. 

prepared against CaCx contain antibodies specific for CaCx tumour a$sociated 

antie;ens, an<l that such antibodies are not present in anti-NCx se1'2.. 

According to Rawlins (1977) , the possibility that the reactions observed in 

these studies could be attributed to HL/\. is unlikely since the extPa.ctcd 

anti1~en preparations frorr. a pool of normal cervix from healthy cor.trol:; were 

used in adsorbing and testing the anti-CaCx sera. 

There are now, convincine biochemical an<! iromunochemical evidence for 

the existence of one or more CaCx TA.A in the.? soluhle extracts of the cancer 

tissues . Indeed, the preser,t work has confirmed the earlier findings of 

Levi ( 1971) on the antigenicity of squamous cell carcinoma of the cervix, 

and Adelusi (1981) on the number of TAA {TAA-1, -2 ancl -3) in the cancer 

tissues . The tumour s.ssociated antigens ar1c: thought r,o be non-structt:ral 

antigens present in all DNA virus- induced tumours, and possibly in some m:A 

virus-induced tumours as well (Tucker, 1979) • 1'hey are found within the 

nucleus and cytoplasm of the tumour cells, ar~d the cell membranes. Their 

chemical composition is not known (Deinhardt, 1974) . 

,he antiserum utilized throughout these investigations was prepari::id 

against a pool of all the three supernatc fluids obtained as part of the 

tumour antiren extraction process. This practice was established sub~equent 

to the observation that in addtion to one or two corr.n,on tumour-specif:.c 
t 

antigens, each of the supernates contain TAA which are distinct from 

those demonstrated in the other preparations . 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

96 

This phenomenon mny be attributakal.e to the nature of tht:! cellul2.r 

components r!:ll eased by the differe!",t antigen extraction procedure~. The 

Soluble; Anticen (SA) i~ the product of slmple homogenisati on p1•ocesscs \-;l1ich 

release: Lhe intr·acellular antigen components. These ,:;yt;oplasmic ot· nu~lea~· 

antigens may represent enzymes or ether proteins ectopically expr<=sse(·: b/ t:.~;c 

cancerous cells (Tucker, 1979 ) . 'l'he KCl-extra.cteci ttembranc i3ound Anti.::,en 

WEA) or. the other hand, is the solubilised cell r.iembrane antige:-i. This ha~ 

been suggested to represent the released tumour rejection antigens (i<eisfeld 

et al, 1971) , membrane antigens ca;>able of eliciting an iI!l!'11unclogical attack 

on mali1:;.1a.nt cells. 

Several other investigators h,n-e employed the 3- Molar !<Cl to extract 

Soluble Anticens from tumours . In s tudies with maligm:nt melanoma, 

Roth et al, ( 1975) founci that the 3-Molar KCl extracts exhibited a 20-fold 

increase in antilenicity over that of the crude antigen preparations. 

Stroehmann et al ( 1977) su;_;gested tha t the KC! extract.ion is superior to 

papain digestion because biolohical activity of tbe proteins is r etained . 

Meltzer et al (1971) showed tr.at 3-Molar KCl solubilised antigens retained 

their specificity and remained st.able at 4°C f or several months . ~!atsol'} 

et al ( 1975) raised ant,i!Jera in rabbits to fractions obtained from KCl 

extraction of a variety of histological types of lung tumours with which 

they uere able to detect 2 ?AA in Lunb Cancer Tissues, and Roddie et al, 

(1975) demonstrated the presence of TAA in KCl-solubulised extracts of 

lung tum.ours, usinc; human leukocyte micration inhibition assays ir. agarose 

gels, and concluded that antiBens r e leased by KCl extraction wen~ 

more specific than those obtained by sonication of the tissues. 
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In the present study, the TAA obtained froo the Membrane Bound Antigen 

tion (designated TAA- 3) was found to be distinct from the other two 

the Soluble Antigen fraction, in cor,tradistinction to the 

of (Tucker 1979) who found no difference between the Soluble 

the KCl extracts of cacx. antigens. Furthermor~, purification of the KCl 

readily achieved . Even though it has been suggested that 

KCl extracted TAA can be a source of false positive reactions if this 

from the test system (Leonard et al, 1972), this was not 

case in this study . 

It is hoped that the Soluble Antigen and the KCl extracted Membrane 

d Antigen would eventually be purified individually in large enough 

tities for immunisation of rabbit to produce antibodies . Further, it 

that the individual antisera will be t ested to determine which 

is capable of detecting Circul~ting-TAl\ in the sera of tumour 

IFICATION OF TAA IN CANCER TISSUES: 

Investigations in area of research on Tfu\ :1ave employed myriad of 

techniques in attempt to purify TAA in human cancers . Various methods of 

purification employed in this study, including Ammonium Sulphate precipitation, 

~phadex Ion Exchange Chromatography, Sephacryl S-200 gel filtration, and 

Affinity Chromatography, resulted in partially purified invididual TAA. 

Fractional precipitation of the antigens by arm1onium sulphate was 

applied routinely as a preparatory step for further purification. Several 

~rtinent facts were established by the repeated application of this procedure . 

Most notable is the consistent extraction of 'l'AA i;_1 the 20-7f1t,, saJt -saturation 

.. 
~ .. 
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This is different from the results of Ibrahim et al, (1979) where 

consistently extracted in the 20·~50% saturati,l'!. The reasons 

Investigations with various cancerous t i ssues suggest that the point 

of saturation at which a particular TAA i s precipitat ed by ammonillI'l sulphate 

oay be unique to, or characteristic of, the type of malignancy or its 

associated antigens . The majority of the tumour-specific antigens of lung 

cancer for example, precipitate cons istently within the 60-70 per cent 

saturation range whereas thos e of carcinoma of cervix were known to precipi

tate within the 20- 50 per cent saturation (Tucker· , 1979) • 

Since the protein precipitation by amrw:1i ur,1 sulphate is based on the 

charge on the proteins , the present technique has been able to precipitate 

TAA with higher affinity f or the tt
3
o+, that is 1 greater charge, by precipitatin 

these at the higher saturation (50-70%). It is possible, however, that the 

ianunoprecipitation test, regarded as the lease-·· sensitive of the serological 

techniques, may not have detected the TM present in the ot her fractions in 

the study of I brahim et al ( 1979 ). 

Attempted purification of TAA by colQrru.1 chr omatography techniques 

achieved a degree of success not attained before by the more simplistic 

approaches employed by earlier studies (Tucker , 1979; Ibrahim et al, 1979). 

Indivi dual TAA, designa t ed TAA- 1, TAA- 2 and TAA- 3 , were isolated . Although 

these were s t ill not completely purified, it was possible to eliminate the 

non-reactive proteins to a great extent. However, the production of purified 

material to t his degree by these procedures also resul ted in eignificant 

loss in the total number and concentration of detectabl e tumour- associated 

reactions . For example , the TAA-3 of the Soluble Antigen preparation was 
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iably lost in the process, suggesting that this additional TAA remained 

the unused fractions, although the loss of detection may be attributable 

the poor sensitivity of the immunocliffusion test procedure. 

Sephadex Ion Exchanges are derived froi: neutral Sephadex by introduction 

groups attached by other linkages to the glucose units of the 

Proteins and other biological substances are not denatured by 

polysaccaride net work, and hence the tumour specific reactivity 

affected , However, separation of proteins vary with variations 

strength , temperature, column bed height and diameter as well 

Hence, it is essential that care should be taken of these 

rs in the purification processes in order to achieve adequate separation 

TAA, 

While Sephadex A-25 Ion Exchanges separate the proteins according to 

r electrical charges, Sephacryl S-2OO gel filtration on the other hand, 

them according to their molecular weight , It would be easy to 

the molecular weight of the TAtl on this basis. Even though this 

not .caliberated in this study, the TAA were found to be in the group of 

weight proteins. 

Affinity Chromatography, on the other hand, offered a unique method 

the elimination of normal tissue and seru~ reactions without any 

loss in the number of discerni0le tumour specific reactions. 

ation of normal tissue and serum antigens was readily achieved by a 

gle process once the optimum conditions of ligand preparations had been 

The technique ofers the possibility of achieving separation 

are difficult or even impossible to separate when less 

. ific techniques are used, because it exploits the unique specificity of 
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biological i nteract ions to isolate proteins and glycoproteins. 

In principle, the technique can be used to isolate either of the 

components of a reversibly reacting systeo . Tims by coupling of one component, 

B 
the antibodiesto NCx and NHuS, to an isoluble matrix, AH Sepharose-4 , 

(Pharmacia Fine Chemicals) while still retaining its specific binding activity, 

it was possible to eliminate, substantially, the NCx and NHuS components 

of the CaCx TAA from the partially purified fractions . 

Affinity Chromatography is a type of adsorption chromatography in 

which the bed material has biological affinity for the substance to be 

isolated . The specific adsorptive properties of the bed material are 

obtained by covalently coupling an appropriate binding ligand to an insoluble 

matrix . The binding ligands in this case, anti-NCx and anti- NHuS, are then 

able to adsorb from solution, the substances to be isolated, the NCx and 

muS components of the CaCx. antigen preparation . 

Separations are rapid, since in most cases, onl y small bed volumes 

are required. The high specificities of the separations derive from the 

:iatural specificities of the antigen- antibod:: · ~ystem. Affinity 

Chromatography provides opportunities for the isol a tion of substances 

according to their biological function , and thus differs radically from 

conventional chromatographic t echniques in which separation depends on gross 

physical and chemica l differences between substances • 

However, as in previous studies (Tucker, 1979; Ibrahim et al, 1979; 

!delusi, 1981}, removal of reactivity against anti-NCx and anti- NHuS sera 

~s incomplete. The hyperimmune rabbi t antisera prepared against a poor of 

some of the purified fractions, when unadsorbed, stil l r eacted, however sl ight, 
. 

vith normal tissues as well as normal hum2~1 ser-mn . Similarly, 
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pedmmune rabbit antisera prepared against NCx and Imus also reacted with 

th€ purified fractions, siL"nj_fyin~ tbe inco.:;pleteneas of purification. 

It was notic1;:;d however , that the antisera obtained from immunizir..:; 

with the partially purifkd TAA .were more readily adsorbed i-.ritt 

NHuS than chose from the crude antigen pr·eparations. Also; the) 

dose$ of irnrJuno~er. as well as the number of imr-iunisations o.f rablJits ui th 

partially purifie<.i TAJ\ Here less than those wit.h the crude antig<~r:s. 

Greater effort at. isolating inciividual and !)Ure TAA, by such o~!ler 

methous of pm~ification of proteins, such us Isoel0ctric foucssinb, nay 

be essential, for the production of anti - TAA which is specific and cap~~blt, 

of detecting Circula~ing-tAA in the sera of tumour-bearin~ patients . 

On ':.he othi::r' hanc, therG is the ne,~d to loo!{ for a rr.ore easily purifiab:i.2 

tissue antigen specimens, such as a continuous cancer cell line t-:hi-:11 Kill 

contain le~s normal tissues and normal human sera. 'i'his is HOrthy of f urtb~z· 

sturJy follotiing the use of antibodiE:Js to the continous cancer cell lint: 

(C
4
II) to detect Circulating- TAA in the ser~ of patients with canc~r of ~he 

cervix (Ade lusi et al, 1902) . 

DEi EC1 ION Or CIRCULA'fING--TAJ\ IN SERA Of CANCER PA'i'II::NTS: 

The concept of transformed cell acquiring ne\J antigenic substances 

no\: noroolly present in the normal tissues and which are shed into circul.,,t.:i.or; 

(Levi, 1971), can be explored in the immunodiagnosis of malignancy . The 

demonstration of Circulating-TM in the sera of t umour-bearin6 patients 

(Ibrahim et al, 1979; Adelusi, 1981; Adelusi et al, 1982) has added yet 

another dimension to the study of tumour immunology. 

Using a modification of the technique of Ibrahim (1969) and Ibrahir:: 

et al, (1979), the results obtained in this study, when adsorbed anti-CaCx 
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sera prepared against the partially purified CACx TAA, were reacted with 

sera from cancer patients, patients ~~th benign gynaecologic diseas~s1 

pregnant wom?r. .:md healthy controls, indicated th.:;.t Circulating-TAJ\ c:1n. be 

de!i,-'·-i-str·ut'"' j in t!:l.:. se:"a of canc0.' patients, but not in healthy centre.le. 

'!'b-8.t the '£!\.A detected in the cancer patient sera are related to ch•: 

TA:i of C2.Cx . is suggested by the pattern of identity with one of the c~c:· . 

precipilin reactions . This find .inc; is consistent with the findincs of' 

Ibrahira et al, {1969) and Adelusi, (1981} . llowever, Circulating .. TA!, 

was appareni:.ly detected in t,he ser-a of non-cancerous patients, some ot' who1;: 

•,!t:re prca:nant women . This amay be indicative of an embryonic antie~n, 

e'3peci<..i:.:y if all the affected tissuEs arc of siPJilar embryonic origin. 

If this is the cas8 1 then th€ false positive controls could represent 

sera from women who wer~ or had been pregnant, analogous to Gold•s observation 

in 1971. On the other hand , it is also conceivable that the control srci..:p 

included women with cancer undetected by the routine Pap Smear as pre3ently 

practised, Sera from preenant wonen were included in as much as it has 

been shcim that. pregnancy may lead to the deve lopment of pregnancy associated 

anti.;ens that cross--react. with cancer anti.gens (Rosen et al, 1975}. 

In tt1e present study, Circulatir,g-TAA was detected in a significantly 

hi~1 percentage of sera from women with invasive carcinoma of the cervix 

at various stal3es of development . However, there was no sie;nifica11t 

relatio;1ship between the detection of Circulating-TAA and the clidca: 

stage or pathological grade of the disease . Tucker ( 1979) and Ibrabir: 

et al, ( 1979) on the other hand, \-,ere able to find di ff'erences in the 

detection of Circulating-TAA between women with .invasive carcino~na and 
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carcinoma in situ, as wsll as those with post operative 

i\ possible r eason for this discrepancy is the fact that there 

no case of in-situ carcinoma in the present study. Furthermore , since 

the cases in this study are invasive carcinoma, it is possible that oncE: 

invasiv,J carcinoma has been established, there may be no qualitative 

distinc~ness in the detection of Circulating-TAA in the sera of the turr.our 

bearinrr patients . 

With the development of the 11Pap Smear" test fer cancer of the cervix 

screenin{! in 19-43 , epidemiolot,ists predicted that the incidence of inva~ivc 

carcino;na of the cervix i n the Uni ted States would be clo~e to zero by 

the early 1970's. Inspite of the routine widespread use of this smear test 

however , cancer of the cervix is the second most common malignant disease 

of women in the United States today (Goldbere and Gravell, 1976) . 

In ~Jigeria, one the ot her hand , despite the fact that the diseasE:: is the 

commonest malignant disease of women (Edington and Hendrickse, 1970), the 

Pap Smear test i s yet to be es tablished, much less, have any effect in 

reducing the incidence of the disease. 

On t he other hand, cytolo5y hns many problems , First it requires t!ia t 

all women from adolescence onwards have repeat cytological screenini at. 

fre<;uent int ervals. One of the major probelms is that of obtaining- 11 Pap Smea r's 

in those women who are at highest risk of developing carcinoma of the cervix . 

Since such women, mostly in the low socio- economic classes, are the l east 

likely to seek preventive services , this approach requires a gi·eat deal of' 

public education and community effort, apart from the problern of the enorr,ous 

cost of routine screening prograw.mes which include cost of educatln~ qualifie~ 
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rsonnel for this. Indeed, it is now thought that certain cancers of the 

~rvix may have accelerated growth rates (Silverberg, 1977), and cytologic 

JCreening may not detect premalignant changes in these cases. 

It is hoped that the detection of Ci rculating-TAA as tumour markers 

fu sera of patients, may some day become routine, and thus make earlier 

tagnosis of cancer possible. The results of the present study indicate 

lery high specificity, and potential i!Jl.munoctiagnostic application of these 

~sts not only in the early diagnosis of cervical neoplasia, but also in the 

follow- up of post-surgical cancer patients. Indi.cations are that inrm.;no ... 

tiagnostic procedures can be designed in ways that are reproducible, simple 

md reliable. Such serological tests would extend our present ability for 

detect i on and monitoring of malignancies. 

IELATIONSHIP OF CACX TAA TO ONCOFETAL ANTIGENS: 

The discovery of Circulating-TAA in sera of cancer of cervix patients 

those of other cancer patients has raised the specter of embryonic 

TAA, especially if all affected tissues are of similar embryonic 

Indeed, it has been suggested that the majority of human tumour 

described to date are fetal antigens (Tucker, 1979). 

Since the first association of fetal anti13en with cancer was made by 

when he found an Alpha-Feto-Protein (AFPi, a glycoprotein 

in sera of new born mice, associated with a transplantable 

se hepatoma induced by ortho-aminoazololuene , various other fetal antigens 

ve been described in animals and man (Tatarinov, 1964; Gold and Freedman, 

1965; Thompson et al, 1969; Brawn, 1970; Balwin et al, 1971; Fuks et al, 1974; 

ung et al, 1977; Von Kleist et al, 1977). Costanza and Nathanson {1974) 
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defined fetal antigens as "Biologic material identified through imrauncloe,ic 

means that is found in botb malip:nant tissue and in embryonic, fetal anc 

plancetal tissue, but which cannot be detected in adult non-malignc>.nt. tis.3ues 

in amount.s ~reater than 10.0ug/!.rtl.". 

It is believed that in mali~r.ant tissues, fetal antigens are locat0d 

mainly in c~ll membrane { Lausch and Rapp, 197 4; Tucker, 1979) , al thouc::,h ~1 

few types are found only in the cell cytoplasm (Tucker, 1979). Loth types r:iay 

enter body r1uids and b-=: incorporutcd into normal cells, and are usually 

detect,ad by seru1:1 assay . Because in experimentally induced hepator.•c:is: so,1f, 

!'etal antigens, especially AFP, have been detected before the appec::.ra:1<::l' of 

cancer cells, it has led to speculation that perhaps, some carcinor'etal 

alterations may preceed malignant transformation (Hirai, 1975). Sell and 

Skelly (1976) have also suggested that since non-carcinogenic compouncl3 do 

not produce APP elevations , it may be supposed that the induction of AFP 

production by chemical carcinoBens is related to the carcinoienic process. 

Recently , Goldenber~ et al> (1978) reported the presence of a 

beta-globulin associated wi~h cervical and colonic tumours which was 8lso 

present in normal adult an•.l fetal kidney and liver tissues . This antigen 

was shown to be idenUcal to beta oncofetal antigen (BOFA), first d~scribed 

by Hische anc Mach ( 1975). Antiserum to BOFA and antiserum to Ca~x. ar.tigon 

were shown to demonstrate a line of identity when reacted against carc1.1oma 

of cervix tissue antigens using the ID techn~que. However, the antigen clic; 

not cross-react with CEA , AF'P or Colon- associated tumour antigens. 

Since in the study of Ibrahim et al, ( 1979) it was sho~\rn that no cross

reactivity was observed between the CaCx antigens and any of the fetal a:1ti&,ei:-s 

test~J, including CEA, AFP, HCC or B-microglobulin, no further cross-r8activity 
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1 were performed in this study. Ever. thou3h the study of Goldenberg at 

l (1978) demonstrated quantitative increase of the Beta-globulin in 

inoma of certix tissues, because it is iilso present in large amounts in 

al adult liver and kidney tissues, it no longer qualifies as an Oncofetal 

~en. Other workers (Ting et al, 1972) have i ndicated that although Fetal 

~ns may be expressed in tumour cells, they are different from Tumour

lfic Antigens that are specific for a particular tumour, or for tumours 

:ed by a particular virus. However, further work is still required, 

1fore, to determine the specificity and relationship of CaCx. TAA to the 

. Antigens. 

The finding that many tumours have antigens common to fetal tissues 

1ot to normal adult tissue, has led to speculation that perhaps oncogenic 

es are able to cause re-expression of fetal r.ntigens in transformed 

(Goggin et al, 1970; 1971) and that virally induced tumours possess 

n antigens (Sjogren, 1961; Habel, 1962; Leonard, 1975; Lo Gerfo, 1976). 

idually distinct viral TAA have been derr.onstrated in mammary virus-

ed tumours of mice (Heppner et al, 1976) an<l in polyoma induced tumours 

et al, 1976). 

IATION BETWEEN HSV- 2 AND CARCINOMA OF THE CERVIX: 

Another angle of looking at the development of a system for determining 

xistence of TAA in CaCx. is the causal relationship of HSV-2 in the 

is of Carcinoma of Cervix . The excessive cross-reactivity among cancer 

ens, even across spieces lines (hamster and ht:...:ian) tend to indicate a 

etiology for some human cancers, particularly the cervix . The cross

ivity of antigens of ~arcinoma of cervix with anti HSV-2 serum, but not 

HSV-1 serum, tends to implicate HSV-2 as the viral etiological agent in 

(Adelusi, 1982). 
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Many oncogenic DNA and RNA viruses are highly i mmunogenic and produce 

hormonal and cell-mediated immune responses (Herberman, 1977}. Indeed 

presence of HSV-2 related antigens in 

oliated cancer of cervix cells (Royston and .l\urelian, 1970; Nelson, 1974; 

et al, 1976; Boll et al, 1978). Significant 

teins of HSV-2 viral genome and readily identifiable virally induced RNA 

been found in cancer cells by molecular biolocical studies, using 

idization techniques (Duff and Rapp, 1971; ;,;unyon et al, 1971; Frenkel 

al, 1972; Minson et al, 1976; Couple and 1•lcDongall, 1976). 

The association between HSV-2 and carcL1oma of the cervix was strengthened 

the cross-reactivity between the antige~s of, and antisera prepared against 

virus, HSV-2 associated hamster tumour, the tumours developing following 

ulation of HSV-2, implicating the virus as a causative agent (Nahmias et 

, 1970), and human cancer of the cervix, (Ibrahim ct al, 1975). The 

rved cross-reactivity suggests _th~t H~V-2 ma~ bc _e~i~logically involyed 

carcinoma of cervix. The inter-relationship 
t , • •• 

ween the virus and cervical neoplasm is further strengthened by the 

tity between the precipitatio11s of the TAA of CaCx. and HSV-2 (Adelu_si, 1982). 
' ' . . \ .. 

Thus the weight of circumstantial evidence supporting the role of Herpes 
.,. ' . - . ' . 

lex _Virus _Type-2 . {HSV-2} in human carcinoma of the cervix has incre?sed, 

on these various studies. On the contrary,, evidence supporting similar 

e for many other, DNA viruses as etiological agents of hwnan can_cer is lacking. 

is possible 1;.hat the use of _further purified cancer of th~ cervix antigens 

be precipitated more specifically by antiscra prepared_ aga:1,nst HSV-2 ant~gens. 

swou~d fur,ther. assist in establishing a possible causative association i. 

virus and carcinoma of the cervix. 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

1ce 

Eluci1
•
1.ation of both tee initial carcinogenic and subsequent ir1irnune 

t.kns in host-tumour interaction has been partially impeded b:t the- lack 

'11.eto..1led inm1unochemica.l characterization of the tumour specific antiEenic 

'the produc'.:.ion a.nd c.vailabilit-y of purified -water-sol\;.bl~ 

ur antigens of CaC-x. \.Joule\ 'oe a Sib"nificant advance in this dir-ect:i.on s 

may ultima.t€ly lead t.o a molecular basis for immunotherapy cf cancer. 

CIFICITY A.ND SEHSITIVIT"t OF 'IMMlil-~0DII\GNOSIS OF CANCER 

Irnmunodiffusion, with adsorption-in-gel, was the standard procedure 

adopted for the demonstration of' TAA in the cancer tissues, th1:; test of 

purity of the CaCx. antigen, and the den;onstration of Circulating;-'i'AA in the 

tumour-bear:i.ng patients in this work. This technique proved to be 

reliable, reproducibl0 and inexpensive, when applied to thes<:: ir.vi.lstiza-

1.t was easy to a.dsorb the anti-Ca.ex. ser'um with NCx and NHuS, th;J::; 

red1.1cin;; the number of anti-normal reactions in the resultant seri.ll'.1. !::-eq_u0ni.ial 

~so~pt ion , as employee! in th.a study was able to minimize any delet,erio1.1s 

effects of exc~ssi ve adsor~t.ion . 

r\o~eve-r, i-.-;-munociffusion is !'eoJarded as one ci: the 1.east sensit:..ve: 

~erological tests, inspite- of its very high degree cf speci:fici t:y. The 

l'ossibiHty exists therefore, that some TAA could be found in low concent.m

tions in normal and fetal tissues by more sensitive immunological reactions, 

such concentrations which may be too low to be d,.::tected by immunodiffusfon. 

Bell ( 197 6) , investir:,a tiang human lung cancer, for example, found that the 

'1on-reactive normal lung and fetal lung antiget, preparations gave precipitin 

reactions when their protein cont ent was adjust•Ki to five times that of th..; 

reactiv0 lung cancer preparation. 
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r hand, TAA may be present in tumour antigen suspensions, 

remain undetected because of super-imposition 

excess or noi1-precipi ta ting reactions . The 

tion- in-gel by . homologous anUserura on the e.1udd~t:i:on 

r t issues or in sera of cancer patients has not been ascertained. 

ty of mechanical inhibition or adsorption of minimally cross-

- TAA which identifies patient ident ity between a TAA and a normal 

adversely affect the total respo~se i~ these tests. It is 

factors may account at least i n part, for the occasional 

number of tumour specific r esponses recorded from the 

Unequivocal demonstration of purity 

ily require the application of more sensitive techniques . 

nt in the sensitivity of this i1.'lll1uno-diagnostic technique 

the purification of the antiscra being produced at present 

CaCx TAA. However, the de tection of the 

require the use of a more sensitive 

, such as the Enzyme Linked Immuno-Sorbent Assay {ELISA). Using 

in all probability, would be increased . 

se , a new approach to the whole probler,t of the specific! ty of 

que of ilTITlunodiagnosis of carcinoma of cervix may be in the new 

t of monospecific antibodies. 'I'his i nvolves immunization of mice, 

cells wit h myeloma cells, to produce 

cells of the hybrid. This in turn produces monospecific 

the antigens, and can be applied to detection of 

sera of tumour- bearing patients . Even though it is 
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early sta;ges with regard to CaCx. TAA, it promises to ue a probable 

problem of specificity of' the immunodiagnostic te:st, 1.hile 

to be the solution to that of the sensitivity of the systere . 

TI011 OF FALSE POSITIVL:: REACTIONS 

Host of the false positive reactions in the sera of non-cancerous 

viduals could be attributable to: 

C- reaclive protein (CRP) 

Rheumatoid factor (RA) 

(HLA) 

Bacterial contamination of reagents, and 

Allotypes of human irnrnunoglobulins (Tuci<:er, 1979) • 

t cancer patient s e ra as well as sera fror,~ many individuals with ncn

ig.iant conditions contain CHP. Since CRf' is a foreign prot.ein in huuan 

, occasionally, it elicits an immune response, resulting in the p1•odvction 

f circulaling antibodfos to cnr. 

A nuir.b~r of rabbit antisera u3ed in these studies contain CxRP, ~n 

anir.ial protein analorous to human CRP. The appearance of this protc2.n in 

rabtits was prob~bly the resul 1, of a traumatic response to antigen iP-je:.ction, 

since Sherman ( 1969} has shown that subcutaneous injection of incomplete 

Freunc.i 's adjutant may trigger off production of CxRP. It is i mportant, 

~erefore, to determine the preser.ce of CxRP in the rrtbbi t antisE:rum because 

it ir.ay r eac t with human anti-CRP in sera . Fortunately I anti-CRP in the test 

removed by adsorption with human CRP. In an earliar-

stuay (Ibrahim et al, 1979) 1 t his possibility w2s found to account for sone 

of the false positive results. However, adsorption of the test ser2 i ;1 this 

study r<.,movcd some of these f a lse positive r esults . 
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Sor.ie positive reactions with normal human ser.a, had been attributeci to 

failure of adsorption procedures to eliminate antibodies to histo

atibility antig(;ns and allotypes of human immunoglobulins ( TuckEir, 1979) • 

is hypothesis 111as supported by the fact that after adsorption of anU~CaCx. 

a single normal serum that was known to give a false posltive 

reactivity with that serum was no longer observed, but reactions 

sera with s-imilar reactions were not eliminated. i,rith the 

of anti-sera vrith both pooled normal cervical antigens and poolec.; 

nornial human sera cousecutively over a longer period ( 120 minutes ea~h) for 

this study, it was possible to eliminate these false positive results t.c a 

Because rh!:iurnatoid factor is an anti--irra:1unoglobulin, any screeninc 

study for Circulating-TAA in the general population using cur~ently 

available reagents, would require the testing of all positive se;r;:. for 

the presence of lhis factor. Thi~ is especially s~ gnificant because, i~. is 

estimated tr.at only 25% of those whose sera are RA positive actually hav<~ 

any clinic~l evidence of rheum.a toid disease (Ball and Lawrence, 1961 ) . 

Further(!lore, previously nogo. ti ve test St~ra was noted to becone positive upon 

becoming contaminated with bacteria (Hirata et al, 1973) because bacter:.&l 

lipopolysaccharides of gram negative bacilli cross•-react with human 

transplantation antir;£:n$. However, in the study of Adelusi (1981), neither 

the presence of rheumatoid factor in the sera, nor bacterial contamination 

of the sera could account for any false positive results. 

From the results obtained so far, this study appears promising for the 

development of a potential procedure which could be employed, not only for 
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osis of Carcinoma of the Cervix, but also for monitoring the 

s of patients after surgery for example . Indications are that such 

designed in a way that is simple, 

ible and reliable, and would extend our present ability for detection 

cies. A large scale s~ro-epidemiologic study, using antiserum to 

tissue antigens , especially fairly purified TAA, would 

d to confirm the study. Furthermore, some of the positive cases, 

ly of the non-malignant cases (Severe dysplasia and carcinoma in-situ) 

be of great value for follow-up study. 
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CHAPTEH 6 

SU: i!1ARY AND CONCLUSI0:1S 

~unodiffus i on, with adsorp cion- in-Gel, was the technique eH1ployec.i 

·s WOPt< to demonstrate the presence of 'i'umour Associ.:ited Anti{:;er.s (TI.P.) 

types of antigens ( the Soluble Antigen and the Membrane Bow,c 

prepa1·ed f rom a pool cf Carcir.orna of Cervix tissues, and 

tin.'.:, ~Tw ·our Associa ted An ti gens ( C- TAA) in the sera of tumour-beariq_. 

Hyperi mmune rabbit, sera prepared against part i ally purified 

adsorbed with non:1al cer·vical tissue ( NCx) , and poolec: norrna:i. 

produceC: precir:itin reactions wit.h CaCx. anti0ens, anc! 

ser·a of roost patients with carcinoma of cervix, using this technique , 

'rhe absence of reac ti vi Ly of hyperimmune rabbit sera prepareri agains c 

and tlHuS, adsorbed with the honologous an ti gen pre par::. tions, whe!'1 

with NCx or the cumour an tigen preparations , indicate the tur,1our-

ecne::;s of the '!'AA in the tumour extract pr eparation . Cvic!ence i1as 

present s tudy which suggest~ that carcinor..a of the 

x uteri possess soluble antigens specific for the tumours , anL 

against t hese antieens ~,ere shown to detect up to 75 . Co/. 

ce:' bearing patients . 

To ir.prove the specificity of the test method , preparation of 

antibodies woul <l require the extraction and isolaLio~ 

ivi~ual and pure TAA, so thal the presence of minute amo~nts of the 

:ens, in nanogram an:ounts , mic;ht be revealed earlier in the circulation 
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er bearing patients . To improve the specificity of the antiserui·, 

various methods of protein purification, including Amr.1onium Sulphate 

onation, DEAE Ion Exchange Chromatography, Sephadex gel fil tra ti on 

finity Chromatography ~-,ere eMployed in this study . These enhanced the 

tion of individual, even if only partially pure, CaCx . T,1A. 

te goal is tc pursue the isolation of individual and highly purif'led 

to be used as i!llDlunoi::ens , to produce specific ariti-TAA antibodies 

ble of detecting Circulating-Tl\A in the sera of tumour bearing patientY.> . 

, the pro6ress of pu tien ts with pre-cance1·ous lesions would be: follo:.,eri 

and immunologically. 

The possibl e approilchcs to control of cancer of the cervix include: 

a) Eradication of the causal agents; 

bi Pr-evention of transmission of the disease, whether or r.ot the causal 

agents are knoim; and 

cl Early detecti on and treatment of the disease , preferably 

in its pre-invasive forr·~ . 

three approaches , the most desirable 1n tile long run is the .firsc. 

as at now, the causal agent is yet unknown . Indeed it is 

present stage whether cell transformation involves the knowr. 

beinr susceptible to infective agents causing the cell transformation 

the devel opment of completely new anti13ens . And this is worthy or s t udy. 

As re~ards the seconc al terna ti ve , on the basis of epidemiolorical 

disease may be ''sexually transmi tted" , it i.s likely that 

l abscention could prevent the disease, but this will be very unethic2l 

The third approach, which is the one curr")ntly employed 



UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

115 -

or cytology in most places, is associated with a great number of 

il!lllunodiagnostic screening test which is cheap, 

le and reproducible will not only overcome most of the problems 

ted in the study, but is most likely to benefit the group of women 

likely to be affected, the low socio-economic group of women. 

ffUsion adsorption-in-gel was found to be simple, reliable, 

cible and inexpensive even,if it is one of the least sensitive 

There is need for improving and increasing the 

icity and sensitivity of the TAA, and hence, the antiserwn to the TAA to 

tests. 

based on the findings reported in this study, a sero-diagnostic 

test for Circulating-TAA in the sera of carcinoma of cervix 

The immunodiffusion test for the detection of 

ting-TAA has a good potential as a diagnostic tool for cancer. 

tions are that immunologic procedures can be designed i n such ways that 

aimple, reliable and reproducible. Such serologic tests would extend 

present ability for detection and monitoring of malignancies. This would 

'Of particular interest also in such other malignancies as ovarian cancer 

llhich there is no reliable diagnostic test at present. 
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DNP. 

DN-ase 

EBSS 

El:C 

r'CA 

HLA 

HSV-2 

ID 

EP 

KCl 

MBA 
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I~PPENDIX I 

ABHEVIATIONS 

Alpha Fetoprotein 

Beta Oncofetal Antizen 

Carcinoma of Cervix 

Carcinoma of Cervix Serum 

Carcinoembryonic Antigen 

c. -Reactive Protein 

Circulating Tumour Associated Antigen 

:·labbi t. protein analogous to Human CRP 

Diethylaminoethyl-cellulose 

Deoxyribonu~liec Acid 

Deoxyribonuclease 

Earle's Dalaoced Salt Solution 

1-Ethyl-3-( 3 •. l)imethyl-aminoproyl} Carbodimidh18 

Freund's Complete Adjutant 

Human Leukocyte Antigen 

Herpes Simplex Virus Type-2 

Immunodiffusion 

Immunodiffusion Adsorption 

Imrnunoelect:rophoresi.s 

Potassium Chloride 

Hydrochloride 

• 

KCl Solubilised Membrane Bound Antigen 
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CT-II 

FNA 

S.D. 

TAA 

TBHS 

Tris-HCl 

TSTA 

144 

Sodium Chloride 

Normal Hamster Serun 

Normal Hurnan s~rurn 

HSV-2 Associated Hamster Tumours 

Phosphate Buffered Saline 

Penicillin-Streptomycin-Neomycin-Bacitracin 

Rheumatoid arthritis factor 

nibonucleic Acid 

Soluble Antie;en 

Tumour Associated Antigen 

Tumour Bearing Hamster Serum 

Tris {Hydroxymethyl} aminomethane-Hydrocblorid3 

Tumour Specific Transplantation Antieen 

• 
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APPENDIX II 

Earl's Balanced Salt Solut i on (EBSS) 

50 ,0 ml Earle's basic sal t. solution 

5.0 ml Antibiotic solution (PSNB) 

0.5 ml Mycostatin suspension 

455 .5 ml Stel"i lE: deionized water· 

50C . O ml Tota l VolurJe 

Final pH is adjusted to 7,6 with 8 . 8% NaHco
3

• EBSS with 3:{ 

antibiotics requires 15,0 ml PSl'D anci 434 , 5 ml. sterile dH
2
o in the ,°.Jove 

formula . 

A11til.Jiotic Solution ( PSNB} 

In 50 ml EBSS ( 1X), dissolve the following.:·· 

5 x 106 units Penicillin G. 

5 . 0 E.Jn, 

5.0 grr. . 

5 X 
6 10 units 

Streptomycin sulphate 

Heomycin sulphate 

Bacitracin 

Solution is diluted to 200 ml. with additional EBSS , and filter 

sterilized Willipore 10 . 22 um). Concentra tions in the final PSt~l: ~o:;.ution 

ar,: as follows : -

Penicillin G 

Streptomycin 

Neomycin 

Daci '.:.racin 

25 ,000 u/ml 

25, 000 mg/1:11 

25,000 mg/ml 

250 u/ml. 

• 
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Mycostatin Suspension 

Mycostatin {Squibb, Nystatinl 500,000 units is suspended in 16.t> i;;l 

final concentration of approximately 30,00C u/::nl. 

aseptically since mycostatin can neither b~ aut~claveJ 

0,01 Molar Phosphate Buffered Saline {PBS) pH 7,6 

0 . 45 gm -; NaN
2

Po
4 

1.HO gm Na2H P0
4 

8 .50 f.:.10 NaCl 

0 .20 gr,1 NaN
3 

Jeionized water is added to brine; the final volume to 1 liter. 

Solution is terilized by autoclaving . 

0. 12 Molar Tris HCl Duffer ~I 8 . 0 

2.42 g:m Tris (Tham) 

Deionized water is added to bring the volume to 1 liter. 

pH is adjusted to 8.0 with HCl. 
• 
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APPENDIX III 

PATIENTS' DATA 

N~me {Initial s Only) 

Hospital ~lo . 

Personal History: 

i) Age {In years) 

1 ) 20 

2) 21 - 30 

3) 31 - 40 

4) 41 - 50 

5} 51 - 60 

6) 60 

ii) Socio-economic Status 

1 J Upper Class 

2) Upper Middl e 

3} Lower f1iddl ~ 

4) Lower Class 

Gynaecologic History : 

i) Mari:al Status 

1} Single 

2) Married 

3) Separa tee! 

4) Divorced 

5 ) Widowed 

cz __ J 

I l Z I 7 z ·7 · 
1 2 3 4 5 6 

/-= 
9 

/ I . 
10 

• 
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.. ' Ho. of marriages (if married) -11, 

1) Don't know 1:::7 
11 

2) !Jone 

3) 1 

4) 2 

5} 3 

6) 4+ 

iii) Age at first coitus: L....L_ _____ / 

1 ~ Don't know 12 13 

2) Under 11 

3) 11 - 15 

4) 16 - 20 
'i l ~, 21 - 25 

6) 26+ 

iv) No. of sex partners: L_/ 
1) Don't know 14 

2) 1 

3) 2 

4) 3 

5} 4 

6) 5+ 

v) Frequency of intercourse~ 

1) :)on't know 

2) 1 

3) 2 • 
4) 3 

5) 4 

6) 5+ 
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vi) Consorts Circumscissi<m: 
C-7 

1) Don't know 16 
2) Yes 
3) ~!o 

vii} No. of Pregnancies: I~ 
1) 0 17 

2) 1 

3) 2 

4) 3 

5) 4 

6) 5 

7) 6 

8) 7 

9) 8+ 

i1:xamination Findings: L:;7 
i) Clinical Presentation: 18 

1) ?-lorr.1al cervix 

2) Cervical Erosion 

3) Cervicitis 

4) Ulcerative growth 

5) Fungating growth 

ii) Clinicopatholo~ic stage / ;/ 
1) No malignancy 19 • 
2) Star;e I 

3) Stage II{a) 

4) Stage II (b) 

5) Stage III 

6) Stage IV 
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iii) Histologic type: /7 
1) Well diff. Sq. Cell Ca. 20 

2) Poorly diff. Sq. Cell Ca. 

3) Undifferentiated Ca. 

4) Adenocarcinoma Cx. 

5) Adenosqua~ous Ca. 

6) Otbers. 

iv) Pacholoc;ical Grade: 
L7 

1 ) C-rade 1 21 
2) Grade 2 

3) Grade 3 

4) Others. 

• 
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APPENDIX I V 

BRIEF CLINICAL INFORMATIO.! OH STUDY POPULATION 

Geographic Places of Origi n 

All the women included 1~ the study population are 

Nigerians. 110 (68 .5%} of the se were from the Yoruba 

speaking area of the country while the rest came from 

other parts, including the Ibo speaking (10.1%), Edo 

speaking (7.6%), Hausa speakin ~ (5 .8%), Itsekiri speaking 

(2. 8%) and other areas {5. 2% ). 

Age Incidence 

For the cancer bearing women, the a g es ranged between 

25 and 66 years, with a pea!< age incidence of 36-45 years, 

(Table 3.1) and a mean of 40.2 ye a rs. Similarly, the 

youngest woman with benign gynaeco logical problem, but 

no cytological evidence of carcinoma of the cervix, was 

24 years, and the oldest was 55 years. The peak age 

incidence was 36-45 years wi th a mean of 35.6 years. 

On the other hand, the ages of the pregnant control 

women ranged from 18 to 42 years, with a peak age incidence 

of 26-30 years (Table 3.3) a nd a raean of 28.4 years. 

The healthy control women we re aged 21 to 40 years,.with 

a peak age incidence of 26-35 years and a mean of 36.1 years. 

3. Socio-economic Status 

Analysis of the cancer bearing women according to 

their socio-economic classes, based on the computation 

of their level of education , amployment opportunities 
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and total f!'mily income, showed that the majority of 

these were from the lower socio-economic classes 

(Table 3.2). Even though a few of the women with benign 

gynaecological problems, pregnant women, and healthy 

controls were classified as upper socio-economic classes, 

there was not much difference in the distribution of 

these women on socio-economic basis, as compared with the 

cancer bearing women. 

4. Marrital Status 

Of the cancer bearing women , 30 (83 .3~ ) were married, 

•while 2 were divorced and 4 were widowed as at the time 

of the study. On the other hand, all the 18 women with 

benign gynaecological problems were married, while 25 of 

the healthy controls were married, 7 separated and 4 were 

single women. The marrital status of the pregnant women 

were not separately ascertained as at the time of the study. 

5. Coital Practice 

Analysis of age at first coitus among the cancer 

bearing women showed that 7 ( 19 .5%) of these were known 

to have commenced heterosexual coital activities in ~arly 

life (11-15 years), as compare d with the healthy control 

women where 4 (11.21) were known to have commenced 

heterosexual activities at the saMe ago period. It was 

found that the cancer bearing woaen had intercourse more 

frequently than the healthy co r. trols, I 
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Whereas 14 (39.21) of the cancer bearing women had 

intercourse three or more times a week only 6 (16.81) of 

the healthy controls had intercourse three or more times 
I 

a week. It was dir'ficult to ascertain the frequency of 

intercourse or the age of onset of coitus among the 

pregnant women, hence this was not analysed. Similarly, 

in view of the inconsistent a nswers obtained with regards 

to the numbers of coital partners among most of the subjects 

this also was discountenanced. 

Obstetric History 

Many of the women under study were multiparous. 

However, while 18 (50.0%) of the cancer bearing women had 

six or more pregnancies, or.ly 5 (27.8%) of the women with 

benign gynaecological problems 1 18 (25.0%) of the pregnant 

women and 7 (33.4%) of the healthy controls have had six 

or more pregnancies. 

Clinical Symptoms in Cancer Bearing Women 

Abnormal vaginal bleeding was the commonest complaint 

(56.0%). This varied from postcoital and inter-menstrual 

bleeding to postmenopausal bleeding . Others include 
• 

foul smelling vaginal discharge (35.4%), weight loss 

(33.6%), Pelvic pain (28.0%), and urinary symptoms such 

as dysuria, frequency and Hematuria (22.4%). 

Gastro-intestinal symptoms, Insomnia and peripheral 

edema were also complained of by a few of the women. 
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Clinico-pathologic, Stage o f Disease in Cancer Bearing Voaen 

When the clinico-pathological stage of carcinoma of 

cervix was analysed, it was found that only 4 (11.2i) or 

the patients presented in Stage 1, while 7 (19.6%) 

presented in Stage II(a), 12 (33.6%) presented in 

Stage II(b) and 10 (28.0%) presented in Stage III. The 

remaining 3 (8.4%) women presented in Stage IV (Table 3.2). 

Even though there was not much difference between this 

distribution and an earlier study (Adelusi, 1976), there 

was never-the-less, a slight improvement in the number 

of patients reporting early for investigations, and a 

slight reduction in the very late stages (stage IV) of 

the disease. 

• 




