/_%océemica/ anc/ ﬂoimone /Oro/%/éd in
Ceruica/ Cancer

By
JAYANTHI, K. V.

Thesis submitted to the Bharathiar University, Coimbatore
in partial fulfilment of the requirements

for the degree of Master of Science

Aprll 1987



) ficknowledgement




ASEKNSYLERSENRIS

I8 13 vith & Geep sense of heartfelt reverence
to Dr, Nirsala K, Wurthy, Bedo, (Hons,) (Mmsmalal),
HeBos (Zown)y PhuDe (Madras), Professor in BiowChomistry,

The author resords her sincere thanks %0

Hre, JomAPOGYERS, MeS0es MePhils, Assistont Professor of
BioeChenistry, Sri Avizashilingsm Howe Scisnce College
for Women (Awtonsmous), Colubaters, for her desp interess
 amt contineus encouragement given during the stmiy,

The suthor extends her heartfelt grasitude to
Dre Jemabal OArly MeAsy NeScyy Phel, (Madwasd, Post Gradunte
Professor in Dis«Chemistry, Sri Avinashilingan Home Science
Collage (Autonsmous) for Wemen, Coimbatore for her
valuabls guidenoe &t help,

™he aucther wishes te thank Dr. Rajesmel P, Devadas,
Medey NeBosy PheDs (ORdn State)y D,Scs (Madras), Dizecter,
Honopary Professor sad Dean of PostOraduate Stulles,

ri AvivAshllingsn Home Science College (Automomous) for demen,

Cotmbatorey for her keen intevest in this stuly,



The author is highly obliged to Dr, Lakshmi Sants
Bajagapaly MeS.. (Tennesses), PheD. (Madras), Principal,
314 mmmmm«u (Autonomous)

m(t&:m’

The auther wvishes te thenk the mmagement,
bMoechexistry department and cancer departaent of
Xuwppuswany Naidu Nemorial Hospitaly Coimbatere apl the
Wwwerwmmmm

mmn;ummwmmmmer
this sdy,



LIST OF CONTENTS
CHAPTER

LIST OF TADLES
L13T OF FIQGURRS

I IETRODUCTION

Iz REVIEN OF LITERATURE

1. CLASSIFICATION

3+ RISK FACTOHS ASSOCIATED WiTh
CERV1ICAL GARCER

&) INFECTION o HERPES ZIMPLEX VIRUS
ARD CERVICAL CAKCER

b) AGE AT PIRST COITUS AND SEXUAL
BEHAV IOUR

¢) MB INCIDENCE

4) USE OF CONTRACRPTIVHS
4. SANPIOMS

a) BLERDING

b) LEUCORRHEA

a) PAIR

4) URLIBAKY S¥MPTOMa
8¢ BIOCHBMICAL CHEAROES

a) PROTEINS

b) OGLYCOPROTEINS

o
*8

*0

s

*y

*9

*rh

e

L 4

R Z

L2

*»

20

-

*0

-%

20

*e

PME

Ee .

-]

5

u

S0 b6 EVEEER BEE



3. SEPARATION OF SERMM

4e SEPARATION OF PLASMA
6. BSTIMATION OF PLASMA ASCOREIC ACID
6s BITIMATION OF SERUM CHOLEITEROL

7+ BSTIMATION OF SERUM TOTAL CRREATININE

8+ BOTIMATION OF SHRUM TOTAL PROTRIN,
ALBRGN AND GLOBULIN
9. ROTIMATION OF SBAIN ZING
10, ESTIMATION OF SHRUM COPPER
11, BSTIMATION OF SERUM INON
12, BSTIMATION OF SENON MANGANRSS
13, BSTIMATION OF SHRUM PROLACTIN
M4, BSTIMATION OF SERUM BSTRADIOL
A8, STATISTICAL ANALYSIS

IV RESULTS AND DIacussion
1y DISTRIBUTION OF THE TARGET CERVICAL

S

L

e

L 1

&

.+

"

*$

L 2

L3

*e

£ 4 J

L4

L L

"

L2

*e

£ L ]

CARCER PATIINTS AMONG DIFFERENT 3TAOQBS ,,

B B EEEBBREEE BELEEESY EEEE §



2o BIOCHIMICAL AND HORMONAL CHANORS
a) CHANGES IN PLASMA ASCORBIC ACID
») CHANGES IN SHRIM CHOLETERAL
‘@) CHANGES IN SERUM TOTAL CRBATININE
d) CEANGES IN GERUM TOTAL PROTEIN,

ALBIMIN AND OLOBULIN
@) CHARORS IX SERIM ZINC
£) CHANGES IN SHRUM COPPER
g) CHANGES IN SEAUM IRON |
h) CHANORS IN SENUN NANGANESE
4) CHANORS IN SERUM PROLACTIN
J) CHANGES XN SHRUM NSFRADIOL

V SUOARY AND CONCLUSION

APPREDICES

PME

*8
*»

*e

"
»e
*e
%
3 ]
»g

L1

>4

EB8 e

B 6688832



LIST QF 2TABLES

TABLE PAOR

I DISIRIBUTION OF THE TARGEY CERVICAL

CARCER PATIINTS AMONG DIFFRRENT STAGRS 24
IZ  PLASMA ASCOREIC ACID IN mg/d - 88
Il  SRRUM CHOLESYEROL IN mg/43 »

IV GERUM TOTAL CREATININE IN mg/4) =
¥ SER'M TOTAL PROTEIN, ALBUMIN AND

GLOBULIN IN g/4 as
VI SERUM ZINC, COPPER AND XRON IN mg/dd ©
VII  SERWM MANGANESE IN ng/@l 4

VIII  SERUX PROLACTIN mg/ml) AMD BSTRADIOL
(rpe/md) e



FIGURE

112

IV

LXgT OF FIOURES

PLASNA ASCORBIC ACID IN DIFFEF
STAORS OF CBRVICAE CANCER

STAGRS OF CERVICAL CANCER

SERUM T0TAL CREATININE IR DIFFERNEND
STAGRS OF CE.VICAL CANCER

SBRIM TOTAL PROTEIN, ALBUMIN AND
GLOBULIN IN DEFFEHNT 3TAGKS OF
CERVICAL CANCHR

SERUN ZINC, COPPER AND IRON IN
DIFFERNENT STAGES OF CERVICAL CANCER

SERUM MANOANESR IN DIPFRIGNT
STAORS OF CEVICAL CARCER

m PROLACTIN IN CE:ivICAL CANCER
SEATM PROLACTIN IN CERVICAL CANCHR
SERUM BSTRADIOL IN CERVICAL CANCHR
SERUM ESTRADIOL IN CERVICAL CANCER

e

a6

.o

8

L1

*e

L3 ]

£

P 88§83 ¢



LIS? OF PLATES
FLATR - paeR
i+ CLINICAL APPRARANCE OF EPIDERROID

CARCINOMA OF CHRVIX IN BARLY A  °** 82
MODERATKLY ADVANCED STAGZRS



APFRNDIX

v

vix

LIST OF APPINDICES

ESTIMATIONOF PLAMM. ASCORBIC ACID

BSTIMATION OF SERUM CHOLESTEROL
ZAK8 METHOD

ESTIMATION OF SEiUM TOTAL CRREATINING
ALKALINE PICRATE METHOD
BETIMATION OF TORAL PROTEIN, ALBUMIN

MD CLOBILIN
BIURET METHOD

BSTIMATION OF SERUM ZINC, COPvER,
IRON AND MANGANBSE,
PIPRRYS METHOD

BSTIMATION OF SBAUM PROLACTIN
RADIO DOWND ASSWX



Introduction




I INTRODUCTIOR

Cancer is & disenge of tragic &imensions, IS is
& growth of sbnavmal celle, Uamelly eell diviston is
governsd by & complex set of controls, hen thess
controls £aily, & norsal eell becomss an abdmorwal cell
in vhich the exdered oell grewth, division st
differentistion arve lost, Instead, the sslls begin
te divide apd multiply relentlessly, proliferating and
WRasing into & Sumer OF camcer (Dss and Makhary, 1985),

Caveinowh of the wlerine eervix is the cmmenest
wlignancy seen smong women (8inch g% Aley 1983).
Menscayeinoms of endometrium rarks second emong the
common forms of ohnoer of the Yepreductive ergsns
(vWinston ant Vooldard, 1982),

In developing comtries, invasive eaneer of the
ubering oervix acopunts for spproximately five percent
of al) esnser deaths in wnen, Cervix camcer has bemn
showvn to oo mo¥e frequently in women of urban residence
of ymung age at fivst intercourse and of lJovw family
fnoeme level (3tanmley, 1l081),

penile hygiene alse play a role (Novak and Woodruff, AUAL),
Carvical oanoer has also been Associated with women



whe have borne many ehildyem Although no definite
relationship has been confimed (Sebastisn, 1983).

I% bas besn known Shat lman Gansed i aswosiated
with abnoraal produstion of a variety of eireulating
horwenes, protsins and ensymes (Msintire, 1984)., High
levals of sireulsting Lowune cowplexes (CIC) have been
seported in Whe seys of patients suffering from malignent
umm«ammmamm
(Sharma a8 Aley 1008).  The asssciation detween Herpes
Simplax virus and eersdoal cancer whs well iknown
(Kumari a8 Aley 1988). Sixty four and & half percent
wonen with cervical sarcinoms had Heypes Simplex virus «8
(HSVe8) antidodies aghinst 34,8 and 36,7 pereent wvommn
vith cervieal dysplasia and controls respectively
(Luthrs g% al., 1083).

There ware several immumnlogical atnormalities in
seIviekl canuer, There was & signifieant rise in serwm
1g0 levels in careinomm cervix patiemts (P < 0,00)).

The level Panged from 1000 te 2100 mg pereent with & mesn
1065.8 ng pereent r £63,18, Serum IgA levels varied
from MO ug pareent %0 430 mg pereent vwith & mean of
276,65 mg & 76460, The ¥alus of IgM yanged frem 100880 mg
mn&umaﬂr»m*a.aum
(Wﬁ“ﬁmh



The metn concantration of aseordiec asid in the
plast was signifisantly lever in the eases thmn in the
oontrols (0,36 against 0,78 mg/4l) (Rewmey, 1968).
Flasss folate and Decarotens vare alse foumdt teo de
signitioantly Jower in patients vith servical cmneer
when eompired te santrols (Ory gf Rley 1085), Hemogladin
Jevals in oaroinoms carvix patients were also signifisantly
redustion in the hemogledin levels vith the advancing stages
of the disease dus o exsassive blesding (Sharwa g A1+y3079).

The activities of aspartats amine srausferase and
alanine aminotrensferase in erythrocytes with and witheut
the addition of pyridom] phosphate were estimated in
bealthy controls and in Indian wemen vith sancer of wterine
servix, In patients with cervioal ocmeesr, £3.08 peroent
stimulation was observed indicating a deficiemey of
vittuin B8 where As in nevmal subjects it was negligidle
(1ess than 8 peveent) (Rammswany and Natarajan, 1984).

IS has Desn estimated that in women, 60 pereent of
all sanser is related to diet (Wateon et al,, 1986),
Serum selenium levels in patients wvith cervical canser
incretsed (P < 0.,001) from 19751082, The Walues wers
0s71 £ 0,08y 0.87 2 0,08 and 1,18 £ 0,08 dwring the years
1978~ 1080-81 andt 19088 respeatively, This incrense
asppeared %o corvelste with the estimeted daily intake



of selenium during these years, The level devrensed
um¢mzw)mmmormm
£rain was reduced (Sundstrom, 1988).

xtmmmmammuzuam
mgmn&m&ammm“‘armm
patients (Binceck, 1088).

In doudble blind condition, 47 yowng wmen with
mild or nodesnte dysplasia of the wterine cervix wers givem
supplanents by mseuth 10 mg folie seid, Femn biopsy
score of subjeots given folate, ware sigmificently better
than in subjests given mot folate suppliement, Fimal
better in sudjects given folste mypplemmnt (Butterworth gf Al.,
1883).

High doses of vitemin C given everyiay vithout
stopping as an adjwwt to conventional therepy improved
bealth and saxvival time of cancer patients
(Panling and Neertel, 1906).

In the preset study, twnty ens women with servix
Sotal protein, albumin, glebulin, sine, oepper, iron,
Ranganese, prolactin and estyradicl, Thess valuwes vere then
sompared with those of nine mermal woment whe served
as pesitive comtrols,



The sim of this study was to find eut the
bisehenteal sdmormelities in cervical ssneers Sush
preliminary studies may fyom the basis for impertant
laboratory alds %o the diagmesis of the disense,
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I1 RIWIEW OF LITERATURE

A Teview of litarature pertaining to the study,
‘Biochemical and Hormonme Profiles in Cervisal Cancert is
discussed under the following headings.

ie Clmgsification
8¢ Ineidence
3« Risk FPastors Associated with Cervical Cancer

a8) Infestion » Herypes simplex virus and
carvical caneer

b) Age at first coitus and sexwel behaviowr
e) Age immidence
4) Use of sontraveptives

4e Spmpioms
8) Blesding
b) Leu Corrhea
e) Pain
4) Urinary symptoms
8. Bleshemical Changes
a) Proteins
b) Glyeoproteins
s) Fag
‘4) Vitamins
@) Trace slsments
£) Bormotms



Carvical ssnter remming the most coumon sareimema
of all primary malignancy in the pelvis (Novak snd
Wooderuff, 1979), Whem Pecognisel esrly and suscessfully
treated, it is possidle to decreass significantly the
frequancy of cervieal eaneer (Stallworthy and Bourns, 1979).

The international classifiestion of the stages of
SImNeY of cervix is as follows,

Ihe oanesr camwt be diagnosed by elinical exguination,
1% includes early stromal irwasion and ocoult caneer,

This incluies all other stages of stage I,



Syage 11

The oarcinomn extands beyond the cervix but has
not extended on o the pelvic wall, 7The carecinoms
fiowvelves the vagina Mt not the lower third,

No obvious parsmetrial involvement is motieed,
2%ag8 Jlisb

In this stage, odvious parametrial involvement is poticed,
Ssaze JIL

The eareinoma has extended on te the pelvie wall,
On Pecital examination there 4{s no cancor fred space

betvesn the tumor an! the pelvic wall, The tumor invelves
the lowesr third of the vagima,

aamn llleh
muam«ummam
s%asn Lll-B
Extension on to the pelvie wall is observed,
dkaxe IV

The carcinoms has extended beyon! the true pelvis
or has involved the musosa of the hiadder or rectwm



e Clinical appearance of epidermoid car-
cinoma of cervix in early (above) and moderately ad-




24 - Ineldence
L, S

Mmuwmmumm
salignancy Geen smong women in Inin (Singh af Ale, 1083).

It asoounted fer 50450 peroent of all necplasms
of the dody and 30 pereent of All malignancies of the
femnle genital traet, A high percentage of cervical
earoinems, that is 8544, 26,6, 24,4, 30.8, 31,7 and 45,3 peroent
respectively have besn reported from Nepal, Bangladesh,
Burma, Thailand, Bengkok and Sri lanka, In India, the rate of
servical dysplasia has been found to vary betwesn 24.683
per 1000 women in contrast as reported from west, Tiws
imeidence of cerviocal canser in Indian women is the highest
of all cancers (Luthra g§ 8l., 1983),

Two hundred and seventy cases of sancer of servix
vete Tegistered in Amala Cancer Hospital and Researeh Cemtre «
Trichwr from November 1981 to Juwmnary 1985 (Suidheersn gt A).,1008).

mmﬁmm«mmaw
Naidu Memorial Hoepital, Coimbatore in 19088 was found te be
11.9¢ pereent,

Ughealthy eervix vas associated with higher inoidence
of ecorvical malignancy. A high inetdence of £3.4 peroent
wbealthy carvix wvas fourd at the gynseenlogy out patient
departaent of 9CB Medical College Lospital, Cutiack fryom
Hovenbar 1978 te Juns 1081 (Das a8 Rle«y 2904),



| Cervical csnoer used te be seen in women of child
bearing age, but in the past § years, 80 peveent of e¢linieal
oases have been in postemencpansnl phtionts (Elisabeth amd
Teper gk Aley 1078).

There was A& ssall desyeass in deaths from earoinoms
of the cervix in England ani Wales between 1970 snd 1976

mwwm-wt:mm«mmu
Japan was approximately ans - tenth that ef carcinoms of
uterine carvix (Ynjima gt 2l., 1068),

In the USA, in conmtrast %o ths Yemarkadls inerease

in the nmsbers of women Sreated fur careinsas « in « sibw

of the cervix, the nuber of patients vith invasive eervieal
caroinomn had decressed to 15,000 in 1930 fyom 19,000 in
1978 snd 804,000 in 1970, AfSer several decndes, as the mst
SONEOR ZYIAGCIAgIoN] CENGAT, SOTVIX canter is nov encowntered
to first place (Kissang,1988),

Cass contyel study by Dr, Buskley ant colleagues
suggested that servical cancer had sn infectious astiology.
Some concers of the penis and carvix may share a common



agtiologyy had been sugzested by the abservation that the
nmamuthmormm-nanm
of the sanser of oervix (Jexshan and Crembie, 1581).

Canoer of the osrvix was mers frequent in lower
mmuwmm-wmmug;m
(Bammes, 1930). |

Herpes simplex virus « B (HSV « 8) Iad deen implivated
as & potential agent in cervical caveinogenssis, Induwetion
of chromosomel damage by HSV was first reported by Hamper
and Elltsen in 1961 (Murthy gt ale, 1988),

Aseording to Nelmiok (1974) women with NSV « 2
antidodies vere about 4.8 times more likely to develop
~ emoer of oervix than are women without antibodies to this
virus, LSV infection ineretsed the musoeptibility of cervieal
cells to undergo dysplasic shanges (Masani, 1982),

be Ags

A mamber of stuiles have shown that early age st first
sexwal intercourse to bde a riak factor for cerviscal camwer,
susceptidle thon older cervix to carcinogenic effeet of
whatever sexvally transmitted agent ceuses cervical camoer
{Thomas, 1036).



iR

(uaseni, 1982)s

¢+ Ak Jngidence

The incidence of cervieal eancer inereased with
6% risk of developing cervical cancer were vomen Aged over
disease (Hobbs g% Ale, 1088).

A pelative pisk for cervical sancey was obeerved in
(IMPA) for more tham § years, DMPA iz a lorg acting stereid
preparation used as & eontyaceptive (Thowms gt ale, 1988),

Debawsens and associates concluded theiTisk ef
Was net signifisantly differens from (hese using intre.uterins
devices (IUD) (Gepalakrishman and Virker, 1980).

a. Blesting
Intermenstrual bleeding is & conmen aymptom, This
bleeding may be inoremsed by contmet after coitus, doushing or




insertion of a diaghwags, later, severe blesding ovcurs
and the patient becomes anmmie,

Chief symptos is a wvatary, often sffensive blood
tinged or blood stained discharge, This may be present for
several monthe and may have a foul odowr,

o patn

Pain 43 a 1ate symptom dut once it oscurs, it may bDecome
severe s intractable, redisting from psivis and lower
‘mm&ﬂl‘lis

Urirary sympioms may Sake the form of frequency,
aimmlmmammmwum |
"mgm)a

% Jreteins

Total serum protein lavels 414 wot differ in cervieal
sancer patients though the serum Albumin values wvere lowered
{ < 3,0 /1), Serum globulin values were raised and the
valuss paralisled the advenoement of the disease, This is
indicative of non spesifis infeetion,



There was & significant rise in serwm 130 levels
to 2100 mg percent with & mean 156,87 pereent & 263,18,
The velue of serum I0A 414 not Aiffer significantly.
The rise in IgO with the advaneing stages of the disense
was partly attributed to the loeal infection (Sharwe gt al, 1979).

be Shveonroteins

Servm glycoproteins were signifieantly inereased in
carvical sarcinome, mmmwmuenummu
factor for the appeaprrnce of extra glycoprotein bands
in the electrophoresis of serum swwples (Balasubremenism
and Govindarajuluy 1077).

A linear increase of ssrum sialic acid with pregression
of A malignent M in cervical earcinoms patients
had been reported, Serum sialiec acid was elevated in
sancer of cervix (3.8 pmol/ml) &3 compared o metehed
control group of normal vomen (1.8 £ 0,25 mol/ml)
(Maity ak al., 1933).

Thess acidie sugars (sialic acid) vere secreted in
iarge quantities dound to glysoproteins eg:s serum amd mucus
glycoproteins or to oligoseccharides of urine and milk,

Fot much 13 Joown eithar abewt the regulation of sialie
asid biosynthesis (by hormones) or the reasons for increased
sialylation apd sialyl transferase activity obsarved in
cancer cells (Schauer, 1008).



‘.m

mmmmsm,nmmum
EDL cholesterol in plasss (44 wg/200 ml) vas signifieantly
lower than values in healthy controls, Total shalestarol
(866 mg/100 ul) was significantly greater (Audistio gt al., 1988),

Fon esterified cholesterol hyperexsretion in urine

otoured with “ﬁﬂ‘ carcinoma of cervix including carcinosm
in situ (Acevedo, 1975).

do Yitemins

Vitenin assssmment was made in 78 patients with

witreated cincer of wterine cervix, Ascorbic acid was lov in 67
peresnt of patients, Plases folate and resinol were slse
significantly lov (OFF g% Ales 1986).

The mesn ecncentration of aseorbie Scid in the plasse
wes significantly lowes in the cases tham in the contrels
L1488, 0,30 against 0,75 ‘”ﬁ. (Romney, 1088),

Porty five pereant of patients had an elevated level of
STUR BSAn CY/En YRtis and patients with adveneed disease
were more likely to have & highsr ouw/sn Fatio., Serum irom
showed a stage related decreanse (0rr st Al.y 1088).

Patients with wntreated servical cancer had high
serua ferritin valuwes, Upper limit of ferritin for controls



ws 108 ng/ml, Ferritin values decrsased to the normal
range four wesks after treatment in many patients
(Takugt g% Ale, 1081),

The serun selenium in patients seemed to be mainly
depandant on dietary factors, The mean serun salenimm
conoentration in patiemts with owrvix cancer increased from
the year 19751088 and deersased in 1083 when the smount of
sedenimn rich grain was reduced (Sundstrom, 1988),

f« HoImpnes

Comstdering the incidence of caneer in different Sissues
of the body with respect te muls and fumale, hormones
have been indicated to be some of the cnuses of such disease,
There is evidence that prolonged stimmlation te cel) division
acts 85 one of the faotors causing the tissusto become
eareinomous, The estrogens not only stimmlate the growth
and differentiation of socessory sex orgins but alss ether
tissues of the body (Chatterjee, 10M0),

Meliapus g% &) (1976) using the indivest peroxidase
labeled Seshniquey demonstrated on HEO o 1ike swbstgnes in
frosen tissue sestions of most cancers, Data indicated
subtance less frequently than other tumers, if sntishel
antibody is reliadle (DusZen-Teai, 1088),



Experimeatal Procedure




Il BXPERIMENTAL PHOCEDURE

Ths experimental procedutes relating to the stuly
“Blochenical and Herssne Profiles in Cervical Capoer”
are presented in the following sequence,

1. Selsetion of sudjests

g, Collestion of blood

3, Separstion of sermm

4« Separation of plasma

5 Estimation of plasma agcordic asid

Ge Estimntion of serum cholesterol

7+ Estination of serum total creatinine

3. Bstimation of serus tetal protein, &lbumin end
giodulin,

9. Bstimation of serum sine

10+ Rstimation of serum copper

11, Estimation of serum iren

12, Estimation of sSerus BANEAINSe

13, Estimation of serum prolaotin

14, Estimation of serum estyadiol

18, Statistical anslysis

Sixtesn cervieal cancer patients undergoing treatment
in Xuppuswaay Naidu Memewial Hompital apd five similsy
patients in Govermment Hospital, Coimbators participated



is
for the present study. Mthn.mmmm

The blood was collected as follews (Oser « 1978).
Tied a toumiquiet (of soft rubder tubing or a striy of
bandngs) tightly around the arm of the patient, & couple
of inches above the elbow, Had the subject olench his
£ist fimmly, washed the skin surface ahout the preminent
vein on the Amner surfase of the eldow vith 70 pereent
alechol allowed te ary, kel the vein immedile by pressing
on it vith the thamd belov the elbov And inte the vein
insertef & shayp sterile hypodermic neefile am irwh to &
half long which vas attashed to & &ry sterils syringe
of suitahle sapaeity, The msedle should penetrate the vein
from the cutside st an angle of 60° vith the surfase
W or to the sfde, As soon as ths hlood wvas seen
%o enter the syringe, retrasted the plwnger siswly wtil
the desired amount of Blood had entered the syrings. Bafore
had the patiemt umelench his fist and on the akin, at the
point of entrance of the needley held in place & mmall pad



of foldel pwase modstened with 70 pevesnt alsohol,
vithirew the nesdle, detached 1t from the syrings apd
the sikin pmwture. It 15 impertant that the pressure be
naintained for & mintmwm of 8 nimmtes, to prevent the
formation of a painful hematome 8t the site of puncture.

The blood arter being transferved to & smtrifuge tude,
was allowsd to clets The clot was removed and cemtrifuged
serms was frosn $i1) used for amalysts,

£

sube inte which hiced was sollected, The plasms was

method using 8y 4 dinitre phenyl hydrastne (Vardey af al.,1000).

ke Gtalds ave presented in Appemiix I.



Serum cholesterol was estimated by Zak's method

"Qkaline Piovate Nethed” (Yarley st Ales 1990) the detalls
of whioh are given in Appandix IXI,

The Sot§l protein, allumin and globulin level in
Serum was estimated by *Piuret Methed! (Varley et al., 1980),

The details are given in Appendix 1V,

- 9+ Bahinndisn.of. 00T 5500°
Zhe serwa sine level was sstimated dy “Piper's Methed"
(1060) in Atomis ibsorptisn Spectyophotometer,
 The details of the method is given in Agpenidix V,

ide

The serum eepper level was estimated by "Piper's Nethod®
(1969) in Atomis Adsorption Spectrophotomster, the details
of which ave presented in Appeniix V,



I mownt of irom in serum wAS estimated by "Piper's
Method® (1900) in Atamic Absorption Syeotrophotoneter,
the details of wvhich are given in Appeniix V,

- The servm content of manganess wis sstimated by
"Piperts Method®™ (1989) in Atomic Adsorptiom Jpestrophetemeter,
The 4etails of the method is given in Appeniix ¥,

The smeunt of prolactin in serum wags estimated dy
"Radio Immeo Assay” (Diagnostic Products Corpovution (DPC) -
1986). 7The details of the mothod is givem in Appendix VI,

The amownt of estyadiol in sevus Was estimated by
 "Radss Immno Assay” (Diagnostie Products Corporetion (DFC) «
- 19858) the details of which are presented in Appendix VII,

"Wt tests vere conducted Vharever necessary teo
oheck Af the results ware signifisant using the formulas



s moon of senpleo » 8
tmber of obssrvations in semple - 2
= muber of obseyvations in smmple « 8

= S%anderd devistion of smuple « A

R I
. |

« Stmdard devistion of ssaple « 8

If the mmber of cbservations in sample «1 and 8
(n3 and ng) &¥e equal, then the formuia used wass

S s

s o

[
el
= motn of semple « 3

standard deviation of seaple « 1
Sandard devistion of mmple « B

X,
X = mewn of sempls » 8
8
s






Results and Biscussion




IV RESULYS AND DISCU3S3IOR

The results pertaining to the study on “Biochemical
and Hoymene Profiles in Cervical Canosr are disoussed
in this ehapter,

Patients with servieal sancer were stuiied, 7IThey
ware distributed under the I, II end III stages of cervical
canoer depeniing on the severity of the conditien, Their
hormana) shanges, Assorbic aeid in plamss and cholesterol,
total areatinine, tetal protein, &ldbumin, globulin, sine,
Copper, iren, mengansse, prolastin and estradial in serwmm
were estimated, The herwones, prolsotin and estradiol
wvare sstimasted by Radie Imsuno Assay, The values obtained
vere compared with those of norsal individuals vhe served
~ &8 controls to see Whether there was any signifisant ehange
in servm and plasmm levels of the above mentioned parameters,
Ihe main aim of the adove study was to find out any possible
biochenical marker vhich may be useful in the eariier
diagnosis of ocervieal) cancer,

Sixtesn patients undergoing trestment in Kuppumweay
Faidu Memorial Hespital smd five simdlar patients in
Governa nt Hospital, Coimbators participated for the present



stuly, These pationts could de divided in three different
stages of servieal cancer mmmely stage I, stage IX amd
stage 111*, 7The distridution of patients &ccoxding to
the differont stages of cervieal cancer a¥e presented

in Téble I,

TANLE X
DISTRIBUTION Or THE TARGHET CERVICAL CANCER PATIENTS AMONO
PERENT STAORS

Z R 8 &2 g 8 S B8 B3 S8 S SRR ST RS R YR ES

3““. of mﬂl Cancey

smx dtage II stag-xn
LR B R R B A B BN IR B S K Y DN RS BE B R BN AN R BB AN AN N NN R AR
Hunber 8 ? 9 a1
Age in Years 4867 26.81 4048

B RS EEERS SRS RS RS ENER SRS ER DR

The wonem patients wers 26 to 67 years age, Nine
apparently notsal healthy wonen of the seme age group were
subjected to mimilar investigations for comparison, These
vonen served as positive contro) groups,

* « The scientific basis for the classification of stages
Iy II and IIX of cervical cancer is discussed in pages
785, Chapter 11 « Review of literature.



Low dietary intake of aseorbic aeid by women with
eervical cancer, significantly decrensed the plases
ascorbic acid contentration as Feported by Romney et al. (19886).

Table 1I presents the mean plasma Sscorbic aeid
levels in sormal individuals smd patients with different
stages of cervical cancer, Figure I depicts the same
diagramationlly,

It was seen from Table II that the plasma assowbic
acid was decrensed in cervical eancer patients (0.4 mg/dl)
compared to novsal (1.4 mg/dl),  The decrerse vas
significant at 1 pereent level in all the three stages,
but no significant difference was noted betwesn the
different stages. The severity of cervical oancer 4id mot
stke any further ehange in plasme agoorbie ssid level,

The above Tesults wers in agreement with those of
lemnsy 8% Aley (1088) who reported that the plammsa ascordie
seid was significantly Jower in patients with cervieal
cancer (0036 mg/dl) compared to controls (0.76 mg/dl)e

Thus plasma ascorbic acid may be used as an indicator
in diagnosis of cearvical cancer, In the presant study,
the dietary intake of assorbdic scid were not knowm,



TABLE II
PLASMA ABCORLIC ACID IN mg/el

’.ﬂHNOlB'ﬂEﬁ#zlﬁﬁﬁﬁgagﬁﬁﬂﬁ B T 8 By

. Ascorbic Acid | seatistionl
ﬁ%::‘m " Mean & 8D mﬁ"”' Significence

Q#ﬂ'"QQ’O‘*".0*“0"."“'."."

Hormal dod 2 0,88
(8) (ay) By hy 708
% Vs 9 Do33%¢
Saxvigal Cangar
Stage I Ot £ 04 8 v, a4 - 1040%
®y dy  Bv,e ons
itage IX O 2 04 b, v, 4 ong
(e) | (o)) e Vg @y o3
stage LI Out £ 0407
(d) (&)

Onﬂltnu'nnﬂ.nnnuznasmnamwtunussn

*¢ « Significant at 1 percent lsvel
H3 » Hot Signifioamt
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Table IIX an? figure II pressnts the serum cholesterol
levels in mormal individuals and cervical cancer patients
of different stages,

In cervieal cancqr, serum cholesterol levels were
incrensed significantly at 1 paveent level vhen compared to
 no¥mal subjests (183 mgy/dl), Fo significant differences
vers noticed between stages I (280 mg/8l) and IX (258 mg/dl)
and stages I and III (845 mg/dl) vhereds betwesn stages II
and III there was & signifisant decrease at § pereant level,

Auf1e10 gi AL.(1988) Yeported serwm cholesterol
value of 288 mg/dl in cervicel canmcer patients which was
higher compared to controls,

Fat being a sols factor in earcinogenesis, it is
essential to yestrict fat intake (Bansal, 1986).

Marshall gt 2ley (1084) Peported that the index of fat
cansumption was positigely m&am with the risk of
Geveloping cerviocal oancer, The increAse in serum
cholesterol may be dus to Mministration of steveid drugs,

but the exnct reason for the inerease in serum cholesterel
18 not imown,

derum chelesterol levels may thus aid in diagnesis
of cerviocal cancer,



TABLE IIX
JERUM CHOLBSTRHOL IN mg/d}

‘Iﬁﬂ‘ﬂ&ﬂﬁﬂﬂﬁﬂﬁﬂmﬂ‘#ﬁﬂuﬂﬂﬁﬁ&'ﬁa&&ﬂ‘ﬁ

Chalestarol Oroups
Metn: ¢ 8D Compared

Statistieal
Signifioance

Newmal 188 2 15,5
() (a) v
Cexvionl
Soesr
Stage 1 280 £ 94,98 6, ve
(b) ()
8% 4
Stage I1 258 2 449 by v, e
(e) (e3)
stage III 848 2 13,0 b vy &y
(a) Q) ol ve 0

787"

28,17%*

K (and
1,86 NS

0.703 K8
2.2¢4°

B8 EREERESERERE D ERES SRS I RS S YRS R S XM

*  Jignificant at & pereent level
*  Significant at 1 pereent lesvel
K3 Not Significamt
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The changes in sermm total crestinine of mormal
Andividuals and cervical eancer patients are presented
in Table IV, Figure III indicates the same dingremstically,

In the present stuly, the serum total creatinine
was found to be intreased in patients with cerviecal
oamcer compared to normal individuals (1.0 mg/4l), The
inoveAse was significant at 8 percent level in stage II
(1.6 mg/dl) and a$ 1 percent level in stages I (1,82 mg/dl)
and 111 (1.75 mg/dl)s There was no significant change
between the different stages of cervieal cancer,

The increfise may be prodably due to inoreased mmscle
bresk down &nd urasaia moticed in the cases of cervical
cancer patients, Thus there may be one or more reRsons
for the inereasc in serum total oreatinine,

derum total creatinine may hence serve ns a tool for
diagnosis of cervical cancer,
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TALLE IV
SERUM T0TAL CREATININE IN mg/d)

EESREREZERERESDERRERESBESESDRBEEEEEaRRE

oroups  Statistieal
Creatinine Compared  Significamce
Mean » 5,0,

P A T E R E T T Y Y N N T N W I - W

Normal 1,0 £ 0,3
(a) (ny) o vg by 4,98%*
Searyical Capesr
Stage I 1,88 » 0,33 a8 v' ‘1 2.,78*
(b) (bl) 53 s 41 J.86%*
dtage 1I 18 2 0.6 B v, 0e788 K3
() (ey) b vy &y 0278 N3
Stage 111 1478 £ 048 s v, ox1 0.83 B8
(d) (a3)

anauunuauanu&muanzuatauﬁtaaama:g.g

* « Significant at 8 percent level
*  « Signifieant at 1 percent level
B3 « Not Significant
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Table V and figure IV depicts the levels of serum total
protein, albumin and globulin : in normal individusls and
patients with cervical canoer,

Total serum profein levels increased significantly
at 1 peresnt level in different stages of cervical cancer
(844 g/41) compared to noymal women (7.02 g/4l), Mo
signifisant differences vere noticed betwsen the different
stagesn,

The sbove results vers in contrast to those of
Sharea &5 Alsy (1979) vho reported that the serum total
protein levels d4id not dAiffer significantly in cervical
eancer pationts,

Aldumin.

It was seen from Table V and figure IV that the serum
albmin level was decreased in the different stages of
carvieal sancer at 1 pereent level when compared to normal
subjocts (4.2 g/dl), ‘There vas significant decrease
noticed between stages I (3,8 g/dl) and IIX (3,8 g/al)
at 8 percent level,

The results thus obtained were in agreemsnt vith those of
Sharma g% 4l (1079) who reported a lower value of 3 g/4l vhen
compared to normnl (4 g/¢1).



TABLE V
SHRUM TOTAL PROTEIN, ALBUMIN AKD GLOBULIN IN g/d1

% e RS DB S Ee S Es R RR S8 8RS E SN AT SRR Ry

| dtatistical

b e o el Orouwps  aignificance
Total  gpgetn Globulin

Protein

@ W DWW SIS WS W WP eSS RS

Normal 708 0.2 ‘:ﬂ
0+34
(a) (a ) (a)
Saryianl Cangar
3tage I 842 0,26 3,5
4
0s16
(b) (h) (bg )
dtage 1I 8420.43 3.3
¥ 4
0.2
(o) (o ) (eg)
Stage III 8.3 3.2
.4 4
Owvd 0428
(a) (41 ) (4g )

2,82
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(s )

0.8
(b3 )
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0.827
(e3 )
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0e33 -
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8 v by
HY¥%%
®) Vg 4y
b vy 0
by vg 4y

0 vg 43

ag Vg by
8 Vg O
g Vg 4p
by vy op
bg vg &g
% Vg Og
‘3':”3
83 V5 93
83 vg 43

by v, o3
by vy 45
63 vy d3

9.6%%
7+81%¢
7.80%¢
0 Bs
O«48 NS

0449 R3

§.81%*
6,7%e
1,69 K3
2,84
0.8 RS
10e1%*
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0412 N3
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Significant at 5 percent level
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Slakalin

In cervical cancer, serum globulin level was found
te be increased (5.0 g/dl) when compnred to normal
(2.82 g/dl) ant this incresss was significant at 1 pereent
level, Dut thore was no significant difference motieced
between the difforemt stages of cervical cancer,

mms agreod with those of Sharma gt Al., (1979)
who reported an imcressed serum globulin level in
cervical cancer patients (3,0 g/dl) ocompared to normal women
(249 g/81)e |

The am results indicate that the serum total
protein, albumin md globulin levels may serve as an
indicator for diagnosis of the disense,

dtudles suggested that dietary sinc was associated
with an increase in the incidence of cancer at sertain
sites. derum xine levels in such cases were found to be

The serum xinc level in nowmal individusls and cervieal
oancer patients are presented in Table VI amd figure V,



In the present study, there was a significant decrease
in serum winc level in stage III (77.6 ng/dl) when eompared
to normal (98.5 pg/dl) and stage I (13646 pg/0l)s The
decrense was significant at & percent level.

The decreass may be due the dedilitating disorder or
renal failure noticed in cervieal cancer, Prased (1948)
suggested thot this trace elament sine may have a role
in regulation of prolactin releSise, ITreataent with sine
lovered serum prolastin level,

The results wvere in agreexent with Orr gt al., (20885)
vho reparted a decreased serum sine level in cervical
canoer pationts (84 ng/dl) against control women,

Table VI and figure V depicts the serum copper
devels in normal) individuals and cervical cancer patients
in differant stages, »

In this study, 1t was seen that there was &
significant incyease in serum coppsr level in stage II
(153 mg/al) at 5 percent level and in stage IIX (20 mug/dl)
&t 1 percent level when compared to nevmal (114,7 mg/dl).

The increase parallelsl the sdvancement of the disease
and 1t is in the onder,

wge I < Stage IX < sSeage LI



The results agreed with those reported by
0rry g 2ley (1985) who reported a valus of 160 ng/dl
in cerviocal cancer patients vhich was significantly
higher than in ocontrols, 7his high levels of copper
might have been asseciated vith post menopausal stage,
as the levels vere found to de low in owvulating females
&s Feported by Pandey st 8l.s (1986).

The levels of sermm iron in novmal individuals
apd in different stages of cervical esneer are presented
in Iable Vi, Figure V depicts the ~ diagramatically,

A significant decrease in serym iron level was
noticed in stage III (49,3 ng/dl) yhen oompered to
mormal (07.8 ng/al) stage 1 (108,83 pg/dl) and 1II (35 mg/dl).
The decyense was significant at 1 percen
this decrense was prodbabdly dwe %o
Bleeding inoretised vith the al

These valuss are Alse in agresment vwith that
reported by Orr gk ale, (1985)
86 ng/dl. This value was signifiex
norsal controls,

Thus the serum iron level may serve s & tool
for diagnosis of cervicRl cancer,




SEHUM ZINCy COPPiit AND JIRON
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dtage 1

(v)

tage 11

(e)

Stage 11X

(4)
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TABLE VI

Mean £ 3,0,

Zinc Copper Iven
93¢8  11l4,7 97.8
2 L 4 -4
Ged 13,7 15,8
(21 ) (ag) (ag3)
13646 9240 102.3
- k4 2
53,0 33,0 16,0
(b ) (bg) (b3)
8640 183,0 85,0
X b4 2

- 4040 17,0
(&3 ) (eg) (e3)
7746 10,0 49,3
- * *
25,0 35,0 3.3
(4 ) (ag) (4g)
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* ignificant at 5 pereent

®* 3ignificant at 1 percent lev

N5 HNot significang
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bl Vg 61 B, 76*
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Yable VII and figwre VI indicates the serum
nangenese lovels in both noemal individwnls apnd
patients with oervical ocancer in different stages,

it vas sesn that the serus manganese level
was incretsed in stage II (1,51 ng/dl) of cervieal
cancer compared to novmal (0.98 ug/dl), Thia
increAse was signifieant at 5 pereent lsvel, There
wvas no other significant changs with respect to
manganese in the differont stages of cervical cancer,
The increase noted may be due to the post mencpausel
stage of the patients,



TADLE VI1
SERUM MANGANESE IN png/d)

.'.launuaacsagaﬁa:gmu:scaauuzcuzda
Experimental Hanganese Groups Statistiocal
Samples Mean » SD compared Significance

P W R RN N R W W R W R R B N Y W W BN B R R B

-»
(a) 0ed0 '
(a) YD 0430 N3
Seryical Cancer 8, %% 2.7
Stage I 1,02 & 0,29 8 ve &4 1,86 N3
) (by)

Stage 11 1,61 & 07 by v, % 1488 N3

(e) ('1 ) b]. V' d‘j. 1,8 N3
Stage III 1.37 2 0486 o) vg 4y 088 N3

- (8) (43)

t.nwwaa‘.zﬁntﬂwnwummwwwnzm::g:&mauauw'

* Gignificant a% 5 percent level
B ., BNot dignifieant
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Prolastin is the sdenohypophysieal lactogenie
hosmone, It hes gntigonodotropic action in humans,
The antigomadal astion of prolactin is apparent,
for szample, in the frequent occurance of tmenorrhes
in hyperprolactinemic states, Although the couse
(White and Handler, 1088).

In the present study, the estimation of hormones
vere sarried out by Redieo Immuno Assay (RIA). Serum
projactin and estradiol were sasayed in 6 patients
only,as the proesdurs was sophisticated and costly.
Hence the data could not be amalysed for the different
stages of aervical eancer as is done for other
bicchemical parameters,

Table VIII and figure VII depicts the valuss
of serma prolastin in normal individuals and cervical
olneer pationtss

In the study, the lavel of serum prolactin
wag found to be increfsed (185.9 ng/ml) in earvieal
cancer patimnts compared to normal postmenopausal
women (15 ng/ml). The nermal values were obtained
from the pamphlet provided along with the RIA kis,



TABLE VIIX
SBRUM PROLACTIN (ng/ml) ARD ESTRADIOL {pg/ml)

B2 E AR S EDTSERE DR SRR R RN SRR

Samples Memn s 3D Menn & 3D

LA L R L 2B N L B B AN BN S I B B R B BN JE B SN B b IR AR L K R

Normal 18,0 14,0
Cexvical Cancer 1549 2,0
o 2 b4
19,0 i.4

=B E S EBI RS EESE 8RR RS SRR RS 2T



FIG-VE

SERUM PROLACTIN IN CERVICAL CRANCER
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Prolactin hormone levels between 154100 ng
per ml might be due to drug intake or other diserders
that interfers with normsl hypothalamns inhidition
of prolaetin seevetion, Levels greater than
100 ng/ml almost always indicated a tumer as Feported
by Zervas mmms& Ales (1980),

. dynder snd Rose (1964) reported that high
fas diot significantly increfsed mean proisstin

dermm estradicl levels in normal individuals
an cervieal cancer patients are presented in
Table VILII and figurs YIII.

Following menepause, clinteal evidence of
reduced mmmmmmmzm
Ciroulating estrediel levels decrease’ from & mesn
MmmM of 120 pg/al to M pg/ml
mwmmummmcmmum
Sparveffay 1088)e

In the present study, serum estradiol was
found to be desrensed (2 pg/ml) in cervieal cancer
patiants compared to nomal menopausal sudjects (14 pg/ml).
The reason for the decresse in serm level of estradiol
seamad to be inconclusive,



ESTRADIOL  IN  Pg /‘ml
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Summary and Conclusion




V SMARY A CONCLUSION

Ihs sumary of the results obtained from the study
‘Biochemical and Hesmone Profiles in Cervical Cancer!
is discussed in this chapher,

mm«nﬁmﬂmmw
Fajdu Memorial Hospital and five similar patients from
Government Hospisal, Coimbatere, participated for the
present stuly, These vomen patients were of various
stages of cervical oanter, Avcording te the degree of
severity of the disease, they were divided inte |
different stages as stage I, II amd III, Among the
21 pationts who participated for the study, § of them weve
of stage I, 7 women of stage II and the Pemaining
9 patients of stage IIl of cervisal cancer, Rxeept one,
all the others were of postmeonopausal age,

he main aim of the present study was teo find out
whsther thore were sny significant changes in the
emnstituents of servm and plasma in cervical cancer
patisnts, The selected biochemical paremeters
incliuded aseerbic aeid (in plamse), chelesterol, total
oreatinine, total protein, aldumin, glotulin, sino,
ocopper, iren and mengmnese (in serum), Sesides these
hetmones like prolactin and estradiol were alse armlysed
in the patients serum. The values odtained were



conpared with those of ne¥mal healthy wvemen who
served as positive controls, Though inconclusive,
the results obtained indicated that the above mentionsd

parameters nay sexve as 4isgnestic Sools for cervical
canter,

The changes noticed in the sslected paremeters
ares stmyarised as follows,

Pilamee ascorbic acid was found to be decreased
significantly at 1 peveent level in cervical caneer
patients (Os4 mg/dl) vhem compared to the control growp

(1.4 mz/a3)e
Cerxvical cancer < mo¥mal control group,
However, there wvas no significant change motices

betveen stages I, XX and III of cervical canser,

Plamma ascorbic acid level was @iet dgpendant,
Hencey low intaks of ascorbdic scid by cervieal oancer
patients 1led to a decresse in plamma level, DPut in the
present study, there was no knowlsdge about the dietary
{ntake of ascorbic acid by the patients,

In cervical cancer, the shenge in serum cholesterol
Jewels dependec on dietary fat consumption smd also on the
aaount of steroid preparation drugs administered dy the
pationts,



In the presmt study, thets was & signifiosnt
ineretse of cholestarcl levels notioced in cervical
canver patients at 1 pereent lavel compared to novmal
individuals (188 mg/4l)e There was mo significent
difference betwesn the various stages exsept that,

a decrease at 5 percent level was moticed betwesn
stages I1 (263 mg/dl) and IIXI (245 mg/él).

As theye aay be mere than one reason for the
increase in serum cholesterol in cervical oancery the
axsct Peason for the increass in the present stuly
soemed ts be unsertain,

zm"mmMMmegmny
associnted with inevessed muscls bireakiown and alse

It was seen that the serum total creatinine in
cervical emoer incretised significantly cowpered to
nosaal subjects (1.0 mg/dl). The increase was
significant at § peroent level in stage II (1.6 mg/dl)
and at 1 pereent lovel in stages I (1,92 mg/4l) and
11X (175 mi/41), liowever, there was no signifiemt
changs between the various stages of cervical eapser,

The above results sugpested that the increase
An serum total oreatinine msay be probably due to the
musele reakiowun and weaemia noticed in cervical
eancer patients,



The results obtained in the present stuly
showed & siznificsnt ineremse in serum total protein
&% 1 pereent level in cervigal cancer patients
(Bs4 g/41l) compared to those of norwal vewen (7,02 g/41).
There was nwo significant difference bdetvesn the various
stages of cervical sancer,

Cervical cancer > noTeAl control group.

Katle sertm total protein ineressed, albusin level
vas found to be significamtly decressed in cervicel
eancer compared to normal individuals (4.8 g/é8)). The
deoyedse was signifioant at 1 psrcent level, Detwesn
stages I (3.8 g/d1) and IIX (3.8 g/4l), & significant
defrease at5 percent level was alsc noticed,

Globulin level in serus showed a significant
AncPotse at i percent lsvel in eervical caneer (5.0 g/dl)
compared te the cantrel group of women (2,82 g/dl).

Ro signifisant difference was noticed betwaen the different
stages of cervical cancer,

Cervical onncer > normal control group.

Perheps, the results of the above mentionsd serum
proteins may also serve as a diagrostic tool for the
disense,



Serum sine level was found te be low in cancer
pationts, The ineidence of ecancer 4m associated
vith dietary intake of mine, On the other heand, this
trace element also played a rols in regulation of

In this study, the level of serum sinc decreased
in cervical cancer patients compared to normals (98.5 mg/dl).
The decrease was significant at 8 percent level and 4t
was predominently noticed in stage IIl (77,6 mg/dl).

The above results indicated that the decreass
may bo associated with deblitating disorder or reml
fallure as seen in cervical eancer patients,

Thei Pesults obWained in the present stuly showed &
signifiomnt increase in servm copper level in cervical
eancar patients compared to norsal wouen (1id.7 ng/dl).
The increase was significsnt at & pereent level in
stage II (158 ng/dl) and at 1 parcent level in atage III
(210 mg/dl)e Ihe inevease thus pavelleled the
advancement of the diseams as,

Stage X < Stage 11 < dtage 11X



Jtulles suggested that the serum copper levels
nevensed in cancer, Perhaps the inoreass in serum
level may also be diet depemdent, bBut the dietary
intake of copper in this study is mot known,

Haecding is one of the chiesf symptom notieed in
patients with cervieal cancer, Owing to this loss,
the sermm iren lavel decrenses,

 In the present stuly the serum irom level was fourd
to Do signifieantly decreased in the patiomts coupared
to normal control growp, The decrease was significant
at 1 paveent level in stage 1II (49.9 pmg/dl) compared
to normal (97.5 ng/dl) and the ether two stages., This
elearly indieated thnt the decresss was associated
with exsesaive bleeding partioilarly in the advanced
stage of the diseass,

Henoe the ssrum iron level may bLe used as &
sarker in the 4iagnosis of cervieal cancer,

Altheugh there was no evidence for change in serum
menganesse lavel in cervieal pancer patients, an attempt
wvas sade to analyse this trace elenent i{in serum,

The results obtained showed an increase in stage II
(1,51 pg/al) compared to normal (0.96 ug/dl)e This



inoretse wvas significant at § paresrt lovel, There was
no significant change betwesn the different stages of
carvical eanser,

Ths insretiss noted may be indicative ef the post
nenopaussl stage of the patients studled,

Prolactin was assayed in serum by *Radio Imwuno
Assay' using the kit purehased from ‘Disgnostic Producss
Corpozation (DPC), Owing to the sophisticated and costly
procedure,y the hormene eould not be analysed in the serwm
of all patients stulied. Ihe assly vas centufted for
6 partisipants only and hence could mot be sorted out
into differont stages of cervical cancer,

IS vas seen that the prolactin level increased
in patients with cervical cancer (15,9 £ 19 ng/ml) compayed
to normal individwals (15 ng/mld.

Though = inconclusive, this slight inerease may be
associated with drug intake or othey disorders that
interfere the normal hypothalamus inhidbition of

43 mot known,

Serun estradicl was also assayed by RIA as
that done for prolactin.



tashcpmtm;,mmzdmrm
to be lowered in. cervieal cancer patients (B pg/ml)
compared to norwmal (14 pg/ml).

There is no evidence for the chenges in hormone
devel in cervical cancer, But an sttampt has Deen made
in this study to ses whether cervioal cancer was
hovmone dependant er not,

Further stuly in this f1eld ean prove vhether
cervical eemcer Fesults in any abnermalities or on the
ocourenes of cervieal canser, Fer this, progrestarove
lavels may also halp inc'dlagnosis.

Besides these, quantitative intake of dietary
mm«ummmnwum,zmm
ad sanganose mAy alse help in conclwuding the results,

Thus, Miechemical markers may aid in the diagnosts
of esrvical oancer and for this, further stuly is Tequired,.
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APPEEDIX I
ESTIMATION OF PLASMA ASCORBIC ACID
ROE AND KUETHER (Varley, 1976)

FRLECIVLE

The ascorbic anid is converted to dehydroasepwbis
asid by shaking with norit and this is then coupled with

3, 4 dinttrophenyl hydrasine in presence of thiowres

as & mil)d yeducing agent, Sulphuric acié then converts

the dinitrophenyl hydrasine into a yed compound vhiech is
assayed colerimetrically,

Dissolved 2 g of the s0lid in 100 ml sulphurie
acid (1 part of sulphuric acid added to 3 parts vater),
AMded 4 g thioures and shwok to disselve, Filtered vhen
necessary and kept in the refrigerator, 7o check shsther
mough thiouTes was presenty &dded the resgent drop by
drop to £ ml mevouric chleride. solusion containing
10 g/iitro, A copious presipisate of meyourous chleride
formed after Adding 2-8 Arops.

Plased 800 g Norit in & large fiask, added a litre of
hydrochlorie asid (100 ml concentrated acid » 900 md



water), heated to botling and filtered with sestion,
Transferred the oase of norit %o & beaker, sdded & 1ite
of water, stirred thovoughly snd filtered, Repeated
until the washings showed s megative test for Fe®X fons.
Dried overnight as l10w190"C (net higher),

S SIEUUS. AP

Mded 900 n)l coneentrated soid te 100 ml water,

Prepared & stock standard by dissolving 80 mg in
100 m} omlic soid splution « 40 g/liSre,

Por the working standard diluted £ ml of this %0
100 ml vith the acid used, This solution contained
10 mg/iitre,

Te 6.0 m) TCA in 8 comtrifuge tubs 8dded 2,0 m)
plasms slowly with constant stiFring to produce a
fine suspmsion, stood § sinutes, semtrifuge! then added
300 mg norit to the supewraatant fluid, dShook vigerously
and filtered, Placed 2,0 nl of the filterate into
ench of £ Sest tubss. Kept ome for the blank and to the

other, the test, added 0.5 miy By 4 dlintvophenyl
hydrasine reagent, Steppered ant placed in & water bath



at 37°C for exnctly 3 hours, Removed and pleced

both test and blank in $0eecold water snd added

2.6 nl sulphuric acid drep by drop, taking adout

half & minute t 40 soy %0 that there wes ne appreciable
rise in Semperature, Finally added 0,6 al diinmtrophenyl
hydrasine to the blank, Mimed well the contents

of both tubes while still in iced vater, Remeoved

and after 30 minutes read 2t 540 nm against the blank,
As stanfapd, trested 0.8 » 2,5 ml of the werking
standard in the ssme way &s the test, |



APPENDIX 1I
R:TIMATION OF SERUM CHOLESTEROL
ZAK'S METHOD (Varley,i978)

Cholosterol reacts with ferric chlsride in the presense
of consertrated sulphuric asid to give & pink solour,
The intensity of the colowr prodused 1s direstly propertional
to the amount of cholestercl present and is read at

1, STOCK FERRIC CHLORIDE REAGHNT

840 mg of pure dry ferric chloride was whighed
and ddsmolved in 100 ml of glacial acetic meid,
2, FERRIC CHLORIDE PRECIPITATING mm

10 ml of the stock ferric ehloride was taken in a
100 ml standard flask and made upto the mark vith glacial
acetic acid,
3, YERKIC CHLORIDE DILUTING HEAGRHNT)

8.8 nl of the stoek ferric chloride was diluted
%o 100 ml with pure £iaeial agetic acid 4in a 100 m)
standard flask,



4+ STUCK CHOLESYEROL BOLUTIONs

100 mg of pure 4ry sholestercl was talken in a elean
dry 100ml standaxd flask and dissolived im 200m} of

10 m1 of the stoek standard wastaken in 8 100 md
stendard falsk containing 0.5 ml of the ferris chloride
stock reigent and mode upto the mark with pure galeial
acetic acid, 1,0 ml of this solution contsins 100/mg
of cholesterol,

0.5 to 2.5 ml of working standard cholesterol was
pipetted out into a saries of clean dry test tudbes, The
total voluan of sach tubs was upto 8,0 ml with ferrie
chleride 4iluting reagent.

To 0ul md of the serum added 4.9 ml of ferric
chloride precipitating resgent and mixed well, Allowed &o
stand for a while and centrifuged, Iransferred 2.8 ml of the
clear supernatuph inte a 4ry test Sude added £,8 ml of
diduting reagent, Mixed well. The tubes were kept im cold
water and to each tube Mdded 4.0 ml of concemtrated sulphuric
neid drop by dvop, The solutions were mixed well, The
tubes were allowed to come to Foom Semperature, A blank
Va8 8l%0 sizultansously prepared by teking 5.0 ul of the



APPENDIX II1
BSTIMATION OF SERUM TOYAL CREATININE
ALEALINE PICRATE METHOD (Varley 8 8l 1980)

Creatine when trefted with an alkaline pierate
sclution forms & red coloursd complex, This is kmown
as Jaffe's resction, The intensity of the colour developed
1s conpared in the colorimeter At 840 mm. |
Blood contains both ereatinine and erestine,
Creatine is converted by boiling for one hour in the presence of
pieric acid, The total creatinine is fow out
from vhich ths smownt of ereatine is caloulated,
REAGENTSs

1. 0,04 M Ploric Asid,
24 0,076N Sodiwm Hydrosxide.
3. isenk. 35andard |

100 mg of creatinine was dissolved in NJ10
hydrochloric agid and made wto 100ml with the same,
4o WORKING STANDARD

N A

240 ml of the stosk standard is diluted to 100 ml
with wter, '



To 3.0 ml of vater, added 2,0 ml of serus, 1,0 ml of 10
peroent sodium tungstate solution and 2,0 ml of 2/3N
sulphuric asid, Kept for 10 minftes and centrifuged.

3,0 ml of the supernatant was pipetted out into a test
tube, Tubes containg 0.8 to 2.5 ml of the working standard
solution vers made upto 3.0mlwith water, |
Along with this a blank was also prepured,

AMded 1,0 ul of 0,04 ¥ pieric acid o all the tubes and

140 ml of 0,75 N sodium hydroxide and left for '

20 minftes for the colour to develop. Shook

well and the oolour developed was compared with the

standard against & reagent blank at 8540 nme



APPENDIX IV
BSTIMATION OF SERUM TOTAL PROTEIN, ALBIMIN &S CLOBULIN
miuhey mevior  (Varlsy g% al., 20m0)

The solorimetric method for protein estimation
mokes uge of Diuret reagtion, Substrates whieh econtain
~COlilia group joined dlrectly on though a single earbon or nitroge
nitrogen atom gives 8 bdlue purple colowr which is ]
different for 4ifferent proteins, The resction takes its
name from the complex forwed that is Biuret,
HBAGENT S

Ao I

Ae STUCK BIURS? REAOSNTs

Dissclyed 455 of Roshells's slt im about 400 md
of 0,28 scfium hydvexide and lig of eopper sulphate
pentahydrate, siirred continuvosly until the solution was
complete, Added Bg of potassimm fodide snd made upto
& 1itre with 0.2 sodium hydroxide,

Dilute 200 ml of stoek reagent to & 1itre with
0.2 § soliwm hydroxide which contained 8g of potasasiwm
iodide por litre,



3, STANDAND PROTEIN SOLUTIONs

N

Weighed 400mg of albumin an Gissolved in 0.9 peroent
sodimm ehloride selution s0 that 1,0 ml of this solution
sontains 4,0 ng of protein,

Qe 0,9 PEICENT SALINR,

8, 28,5 PERCKNT SODIWM SULPHATE SOLUTION:

PROCKDURES |

Into a serious of test tubes pipetted out 3,8 to B8 ml

of standayd protein solution, The volusmm was then made Wpto
8.5 nl with vater, Into snother tast tube added 0.2 ml
of serum and diluted with 0,9 percent ssline %o 8.0 ml
From this 2.5 ml of the solution was taken for the experiment.
How added 3,0 m) of diluted Biuret reegent to all the tuhes
Along with these blank was XX alsp taken, The colour developed
was read at 500 rm colomrimetrically after 30 minites.

A standapd graph was drawn by platting concentration on
X.axis and colorimeter readings on Yeaxies, The amount of
protoin present was ealsulated,

PRECIPITATION .¥ GLOBUNING

Globulin was precipitnted by mixing 0.2 ml of
serum with 4.3 m) of 22,5 percent sofim sumlfate solution.



Stoppered the test tubes and left in the incudator
at 40°C, PFllltered the solution next day using whatman

Fo.428 Tilter paper, Took 2,5 ml of the filterete and

earried out the experiment as for the test, The concentration
‘of gram percentage of albumin present in gledufin free filtrate
was determined from the greph,



A ENDIR ¥
RSTIMATION OF SERUM ZINC, GOPPER, IHON AND MANGANESE
| PIPEKS METHOD (1969)
PRINCIPLIs

Serum on digestion with triple seid (nitrie acid,
sulphutic aeid and perehloric. acid in the ratio of

9321l ) liberates into solution the trace tlmeu
mcsaw:

140 ml of the seum sample was &kmmaum kjeddah:
‘aigestion flask which was preciously vashed vith glass
distilled vaicrand dried and to this vas added 0 ml
of triple acid, The mixture was shaken and digested on
‘& sand bath with oconsstional shaking, The digestion
was sontinued till no more brown &Jri\ese\’/dvedt- The am_ma
aixhcre was transferred to & 26 ml standayd flask, the washings
teing done with deble distilled was water, This solution was used
for analysing the trace slements, using $he Atwomic
Adgorption Spectrophotometer.
WWE FOR mm ARALYS3ISe
hmmmmwammmmmmm
Jsap quadrants,
£e Depressed the relevant LAP. selscted the hutton for
the lamp Deing used and set the METER SELECT %o the
some lAmp,




3. Switehed on the instrument, et the lamp at the
desired cusrrent and allowsd to stabiish for

w ninttes, |

4o Set the indloator unit in the TRANMISSION mode
with the select switeh in *NORMALS

S+ Set the monochromitor to the wavelength required
with the relevant slit opeding and using & gain

setting to give approximately 80 parcent I reading,

6e Select the desiredmode of operation on the indicator
unit $.0. AUSURDANCE OR TRAHSMISGION,

7+ delected the desired mode of *Auto 100* mede and
trimned the *SET 100' te read 0.0 Absortance
or 100 percent transmission, ‘

8. Lighted the fhame,

9. Nebulised the sample inte the flame,



APPENDIX VX
BSTIMATION OF SERUM PROLACTIN
HADIV DMNUNO ASAY § DPC 1985 )

PRINCIPLRY

Mmtawmuanmm
Redio Immuno Assay where in 126 I prolastin eompetes for
s fixed time with prolactin &n the patient ssaple
for sites on prolactine specific antibody, The
antibody being immobilised to the wall of a polypropylens
tube, decanting the supernatuné suffices to termimate the
compettition and to isclate the antibody « bound frection
of the Yadio labelled prolatiom., Counting the tuds in a
gtmna counter then yeilds & number which converts by way
of a ealilwation curve %o A measure of the prolactin present
in the patient ssmple, '
MATERIALS SUP. LIBDs

—————

de FROLACTIR AHTIDODY COATED TUBEBs

folipropylene tubes coated with antibedy to mlm.ta
meamnpmmsmaummnc C.
“e BUFFSRED (125 1 ) PROLACTIN:
" One vial of iyephilised iodinated prolactin.
Reconsituted each vial by addtion a measured 110 ml of
€istilled vater. let stand for 10 mindtes, then mixed by




gentls inversion, Stored regrigerated at 4°C,
3s PROLACTIN CALIBRATORSs

Seven vials, labellsd A through O, of lyophilized
calibrators in processed human sermm, Thirty minutes
prior to use, resconstituted the sero calibrator ! with
6,0 ml distilled weter and sach of the remaining
calibwators B through G with 3,0 ml distilled water,
Mizeé by gentle inversiion stored refrigerated as 4°C

The salibvators were prepired in human sermm which
had bean stripped of prolactin by affinity chromatography
They represent 0, 5, 10, 20, 50, 100 and 250 ng of
prolactin por ml (ng/ul), Intermediate calibration
points can be obtained by mixing ealidrators in suitable

proportions,
PROCEDULRe

All ocomponents ware kept at normal room temperature
prior to use,
Ay PLAIN TUBLSs

Labeled four plain (uncoated) 12 x 78 mn polypropylene
tubes T (total counts ) and H3B (nom speeific binding) in
duplicate,



8, COATED TUBKS: |
fabeled 14 prolactin antibody coated Subes A (maximws
binding) and B through O in duplicated, Labeled additional
antibody coated Subes, also in duplisate, for eontrols
and patient staples. |

CALLIBRATOR {d} B ¢ D B 4 | ¢

ng¢/mle O 8 W 20 8 10 =200

3, Pipetted 200 /x} of the mero calibrator A imto the NiB
sand A tubes and 20Q/%l of esth remaining caldrator
control and patient ssmpls into the tubes prepared
pipetted directly to the bottom, |

4y Added 1,0 m)] of buffered (185 I) prolactisn to

every tudbe, Voritexel Ddriefly and gently,

S.(8et the 7 tubes aside for counting at step 6,

They require mo further processing)

8, Incubated for 18 hours at rrom temperature.

(The tubes were covered with para film),

6, DECANTED THOBOUOk

Using & fomm Gecanting rack, deoantsd the contents
| of all Subes (execept the 7 tubes) &and a lowed them %o
drain for £ or 3 mimutes, Then struck the tubes sharply



on absorbant paper to shals off all residual droplets.
7+ Comted for 1 minute: in & ghuma countsl,



APPENUIX VIX
RATIMATION OF SHRUM E3TRADIOL
RADIO IMMUNO AS3AX (DPC, 1985)

PRINCLPL»

The coat « A count estyadiol procedurs is based on
antibody coated tubes, 126 I labeled estredial competes
with estradiol in the patient sample for antibody sites,
Afser insubation, sepiration of bound from free is
schived by simply decanting, The tube is them counted
in & gamna counter, the counts being inversely related to the
‘smount of estradiol present in the patient ssmple, The
quantity of estredial in the sample is detemmined by
ocomparing the counts to & standard curve,
MATERIAL SUPPLIEDS
1, BSTRADIOL § ANTIBODY COATED TUBSS:
Polypropylene tudbes coated with sntidody to estradial
vere packaged in sip-lsek bags, stored refrigtrated as 4° C.
8, BUFFERED (125 I) RSTRADIOLs

Ones vial of dedinated estradiol in liquid form,
Heoh vial contained 105 m) stored refrigérated at 2e8°C,.
3, ESTRADIOL GALIBRATURS:

e

One set of 7 vials, labeled A through O of processed
humen serum, 7The calidwatgrgj contained 5 ml, and the
Femining ealibrators B through G each contained £ ml
stored refrigirated ot S8



The ealidrators comtained respectively O, 80, 80, 150,
800y 1800 and 3600 PAoOgFames of sstimAte estyadiol per mle
(pe/nl) in processed humen serum, equipvalenily 040,07y 0.18,
OBy 1484, L84, 6,61 and 13,20 n wol/14S, |
Intermedists calibration points ware obtained by mixing calibraters
mmmnpmmw. |

mwmummwmmuuu
m&

~ 1abeled 4 piain (meoated tubes ) 12 x 76 mm,
polypropylane tubes T (total counts) and NSE ( non specifie
Binting ) in duplieates,

8, COATLD TUBES)

Labeled 14 estredisl antibody coated tubes A
(maximum binding) and B through O in duplieate, Ladeled
addtional antibody coated tubesy alsc in dwplicate,
for controls and patient samples,

CALIDRATORS 4 E € b B F O
{uB)

pa/ml 0 20 80 150 8500 180 3600



3. pipetted 100 . ml of the mwre calibrator
A into the HSB and A tubes, and 100/ul of esch
remiining calibrator, control snd patient
stmple into the tubes prepared, Pipetted
directly to the bottom.
4s0340d 1,0 m) of buffered (125 I) estradiol to every
tube, vortexed,
Selnsubated for 3 hours 8% room temperature,
G.Doomnted thoroughly, :
7sComted for L minuts in a gamea cownter,
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