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Summary:Twenty one cases of cancer cervix, 8 of ovarian cancer and 7 of cancer corpus and 22 normal �~� 

matching control cases were included in the study. Malonaldehydle MDA which is a by-product produced 
during lipid peroxidation was estimated in blood and cervical, ovarian and endometdal ti ssue of cancer 
and control cases to determine the free radical injury in genital cancers in comparison to normal cases. 
MDA level were elevated to 0.47 ± 0.47 in cervical cancer to 0.6 ± 0.39 in carcinoma endometrium and to 
0.86 ± 0.31 in ovadan carcinoma in comparison to 0.1 ± 0.2, 0.1 ± 0.18 and 0.9 ± 0.12 in normal cervix 
endometrium and ovm·y respectively. Same changes were observed in the serum. Levels were elevated 
in cancer cases with low haemoglobin, low socio-economic status, multiparae and cases with low bod 
weight indicating co-t·elation of nutritional status to free radical injury. 

lntroduction: 

The role of free radicals can be traced back to the ori gin 
of life on earth. when 3-5 billi on years ago the basic 
chemical components of lif e were produced by free radi 
cal reaction with the help of solar radi ati on. 

The recogniti on of organic free radi cal by Gomberg in 
1900 led inexitably to the specul ati on that free radicals 
ma) be in volved in li ving system. 

Recently. free radicals have been impli cated in most of 
human diseases including myocardi al infarcti on, renal 
fai lure. septicaemia and carcinogenesis. 

Free Radicals are fo und to be in volved in both initi ati on 
and promotion of multi stage carcinogenesis. These highly 
reactive compounds can act as initi ater and/or promoter, 

cause DNA damage. activate procarcinogens and a!· ·,·· 
cell ular anti ox idant defense system. 

They also stimulate li pid peroxidati on by attacking the fatty 
acid side chain membrane phospholi pids speciall y at ar
eas of several bonds as in arachidonic acid. (Fig. I ). 

Fig I shows proposed sequence of events leading to cel
lul ar death after li pid peroxidati on (Young and �S�e �g �e �r �~� 

1999) . 

There have been reports on study of f ree radi cal inj ury in 
relati on to oral cancer and colon cancer but l iterature is 

scanty on study of free radical injury in relation to �g �e �n�i�t �~� 

cancers. Cervical cancer is one of the most common of 
all genital cancers. It is believed that the natural hi story 
of the cervical cancer starts with development of ,.,., ; lrl 
dysplasia referred as CIN l and passes through stet; 

Fig. 1: Connection between LPO and Tissue Damage 
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moderate and severe dysplasia referred to as CIN II and 
Ill and then carcinoma in situ. Up to thi s stage changes 
are considered reversibl e with the degree of reversion 
-:ecreasing or increasing with severit y of the conditi on. 
Further progression to invasive carcinoma is irreversibl e. 

The current hypothesis of natural history of cervical cancer 
postul ates that unknown carcinogenous as well as 
e:>-ogenous sti rnu I i act over extended peri od of time frame. 
If action of these stimuli can be prevented. progression 
of neoplasia can be stopped. 

With th1s aim. the study has been planned to criti call y 
evaluate indirect evidence of free radical injury to epithelial 
tissue in cervical, endometri al and ovari an cancer by 
esti mating (MDA ) malonaldehyde. 

lVlateria l and Method 

Stud) included 21 cases of cancer cervix. 8 cases of 
O\ arian cancer. 7 cases of cancer corpus and 22 normal 
matching controls. The control cases were those of 
d) sfuncti onal uterine bleeding for cancer cervix and ovar-

free radical injury in genital Mali gnancy 

ian cancer and prolapse uterus for endometrial cancer. 
Samples of cervical tissue, ovarian tissue and endome
trial ti ssue for matching control with carcinoma cervix, 
ovarian cancer and endometrial cancer was removed !'rom 
healthy cervix of DUB case. ovary of women recovered 
for benign conditi on after abdominal hysterectom; and 
endometrium from cases of prolapse uterus be!'ore �h �y �~ �

terectomy 

A detailed history was taken and systemic. abdominal 
and vaginal examination were done. Cervical biopsy wa.., 
done for cancer cerv ix cases in OPD. endometri al 
curettings !'or carcinoma corpus and ovanan bi opsy were 
done in O.T. during di agnosti c D & C and laparotom; . 
Part of biopsied ti ssue was sent for hi stopathology and 
part along with blood sample was sent to laboratory at 
4"C temperature for MDA estimati ons. 

MDA Estimation 
It was measured as MDA /TBA reacti ve materi al 
photometricall y. The basis of the test is that TBA reacts 
with MDA (Thiobarbituric acid), (Gutteridge & Halli well. 
1990) a secondary oxidation product of polyunsaturated 

Table 1: 
Age dist r ibuti on in vari ous stud y gr oups 

Age Control 9cage Cancer o/c Ovarian % 

cerv1x cancer 
,!/ 30-..J.O 4 18. 18 7 33.:B 6 75 

41-50 9 40.91 6 28.57 12.5 

51-60 3 13.64 4 19.05 12.5 

'fl() 6 27.27 5 19.05 

�~ �u�.�O�O �I� 

Fig II :Age di str ibuti on in var ious study groups 
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acid, having 3 or more double bonds. MDA forms a sta

ble pink chromarophore with TBA with an absorption 

maxima at 535 nm by PMQ II spectrophotometer. Five 
percenL homogenate of the tissue was made by mixing it 

wit h 0.1 N acetate buffer and centrifuging it. Then 0.2 ml 

of supernatent was taken and incubated in a water bath 

at 37"C for 90 minutes. The sample was then mixed with 
2 ml of 67% ofTBA and heated on boiling water bath for 

I 0 minutes. The pink colour that developed was read at 
535 nm in PNI II spectrophotometer and optical densities 
were noted. Extinction coefficient of E I em= 1.56 x I 05 

cm2 mol-l was used to measure the amount of MDA 

produced. 

Obsenation and Results 
Table l shows age di stribution in various study groups. 
It shows that malignancies were more common in 5'11 

decade. (Fig.2) 

Table [l shows that majority of cases were from low in

come group 91.5%. (Fig.3) 

Table II 
Percentage distribution of socioeconomic status 

in the study groups 
Socioeconomic group 

Low Income group 

Middle Income group 

p < 0.001 

Cases 

33 

3 

%age 

91.67 
8.33 

Table III shows percentage distribution of parity in the 
study group. 

Maximum number of patients were from rural populat1c 

and were with parity more than 3. (Fig.4) 

Table IV shows Hb% taken as representative of nutri
tional status and respective MDA levels as representa 

tive of free radical damage. It shows that MDA levels 
were higher in patients with Hb% less than 8 gms in com 

parison to non-anaemic patients with cancer. 

Table V shows comparative profile of mean MDA �l �e�v�e �l�~� 

in relation to nutritional status. The finding in Table V Cl 

ordinate well with Table IV observations. It shows that in 

cases with lower than prescribed normal weight accord
ing to Life Insurance Corporation Table, had 13 times 

higher oxidant stress in cancer tissue as compared to 
normal tissue while those with overweight showed lower 
values. 

Table VI shows comparative profile of mean MDA lev

els in various study groups of cancer cervix, cancer utem 

and cancer ovary. 

Table VI shows that average MDA levels taken �a�~� rep

resentative of free radical damage are seen to be much 

higher in cases with carcinoma than in controls in all types 
of genital cancers and the levels are statistically sig1. ·· 

cant when compared with controls in both serum a •. 
cencerous ti ssues. (Fig. 5, 6, 7) 

Fig 3 : Percentage distribution of socioeconomic status in the study groups 
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Table III 

Percentage distribution of parity in the study group 

Number Urban 

3 

7 

26 

N o. 

2 

4 

8 

Table IV 

% 

66.6 

57. 1 

30.7 

Correlation of Hb % to free radical levels 

Hb % 

<8% 

8. 1 -9go/c 

9. 1 - I 0 go/c 

10.1 - II g9c 

> II go/c 

Average MDA levels incases 

0.98 ± 0. 12 

0.65 ± 0.42 

0.56 ± 0.4 1 

0.3 1 ± 0.38 

0.60 ± 0.56 

Number 

3 

18 

Fig 4 Percentage distribution of parity in the study groups 
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Table V Comparative profile of nutritional status and free radical levels in the study groups 
Tissue MDA levels Serum MDA �l�e�v�e�l�~� 

Control Cancerous tissue Control Cancerous tissue 

Over weight group 

Under weight group 

0. 11 ± 0.22 

0.05 ± 0.01 

0.54 ± 0.43 

0.64 ± 0.46 

0.1 1 ± 0.22 0.48 ± 0.-W --
0. 1 3 ± 0. 1 8 0. 60 ± 0.44 

p < 0.05; p < 0.001 

Table VI Comparative profile of mean MDA levels in various study groups 
Study Group No. of Cases Average MDA level 

Cases Serum Tissue 

1 a. CA Cx 21 0.45 ± 0.45 0.47 ± 0.47 

2a. CA Ut. Corpus 7 0.53 ± 0.35 0.6 ± 0.39 

3a. Ovarian CA 8 0.75 ± 0.30 0.86 ± 0.31 • 
Controls 

lb. Cervical ti ssue 22 0.12±0.21 0. 1 ± 0.2 

2b. Endometrial tissue 22 0. 12 ± 0.21 0.1 ± 0.18 

3b. Ovarian tissue 9 0.24 ± 0.29 0.09±0.12 

Fig 5 Comparitive profile of mean MDA levels (Cervical tissue) 
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Fig 6 Comparitive profile of mean MDA levels (Endometrial tissue) 
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Fig 7 Comparitive profile of mean MDA levels (Ovarian tissue) 

1.4 �~� Ovarian CA 

1.2 
1111111111 Ovarian ti ssue 

0 1.0 
Vl 0.8 +I 
c 
c;:l 0.6 v 
�~� 

0.4 

0.2 

0.0 

Blood Ti ssue 

Table VII Comparative profile of mean MDA levels in various stages of cancer cervix 

Clinical Stage Average MDA levels 

Blood Ti ssue 

IB 0.963 ± 0.487 0.11 ± 1.06 

ll A 0.075 0.074 

II B 0.89 ± 0.39 0.89 ± 0.39 

-L III A 0.42 ± 0.4 0.54 ± 0.51 

5. lil B 0.58 ± 0.053 0.60 ± 0.55 

6. IV A 1.035 1.034 

Table VIII 

Comparative profile of average MDA levels and histopathological grading in cancer cervix 

HPE Average MD A levels 

I. Non Keratini zing squamous cell cancer 

Keratini zi ng squamous cell cancer 

p < 0.05 

Table V II shows that MDA levels were higher in ad

vanced cancer stages than in early stages but the di f fer

ence �w�a�~� not stati sticall y signifi cant. 

Table VIII shows that MDA levels were found to be 

higher in poorl y differentiated non-keratinizing squamous 
cell cancer than in well differentiated tumour of cervix 

(Fig. 8) �w �h �e �r �e�a�~� same f indings were not observed in other 
L �d�l�c�e�r�~ �.� T hi s could be due to small number of cases in 

�t�h�i�~� group. 

Discussion 

As earl y as -+ SO BC. Hippocratus formulated a concept 

0.89 ± 0.39 

0.33 ± 0.40 

that cancer resulted from di sturbance and unbalance of 

the "4 humors" and an excess of b lack bi le or 

" melenchole". He also appreciated the importance of diet 

in health. Shakespeare saying that " Man begins to die the 

day he is born", stands true in case of free radicals. Free 

radicals which are our inseparable partners since evolu

ti on of lif e but paradoxicall y, also relate intri cately to de

generati on and death. Though they are needed for proper 
functi oning of certain essential system of organi sm their 

role in carci nogenesis is strongly proposed in both initi a

ti on and promoti on. A lready variou:. studies on role of 

free radicals in cancer stomach (Salim 1992), Colon (Salim 

1992), breast (Palen et al 1994) and oral cavit y (Garewal 

and Schantz, 1996) are avail able in lit erature. 
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Fig VIII Comparitive profile of mean MDA levels & Histopathological grading in cancer cervix 
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Studies on role of female genital cancer are sparse and 

mostly pertain to cervical dysplasia (Singh and Gaby, 

1991 ). So the study to generate on ground information on 
role of free radical in etiology of gynaecological cancers 

cervix, ovary and endometrium was undertaken by meas

uring serum mal on aldehyde, a stable end product of free 

radical damage to cell lipids. 

The results show that all cancers were more common in 
women with low socio-economic status viz. 91.67% and 

in multiparous women. These factors further confirm the 

role of poor nutrition, local trauma due to early sexual 

activity and STDs in genital cancer specially that of cer

vix. Hi gher MDA levels in anaemic group provide clini

cal evidence in favour of distributed oxidant/antioxidant 
balance in gynaecological cancer. This observation is 

consistent with the observation, that MDA level were 
found to be 13 times higher in cancer tissue obtained from 
women having lower weight than normal with cancer than 

in overweight women with cancer according to Life 

Insurance tables. These facts confirm the observation 

that nutrition has a great role and its deficiency may 

aggravate free radical damage. 

Role of micronutrients like carotenoids, vitamin C and 

vitamin E in cancer prevention in human is less clear but 
diet studies by Dorgan and Schatzkin ( 1991) suggested 

protective effect of fruits and vegetable on risk of cancer 

at several sites, as B carotene in lung cancer and Vitamin 

C in oral and oesophagal cancer in both diet and plasma 

studies. 

THE JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

11111111111 Keratinizing squamons cell cancer 

• 

HPE 

Pal an et al ( 1994) showed inverse association between 

the plasma levels of B carotene and tocoferrol and 

increasingly severe graded cervical histology and 

emphasized role of these micronutrients in �p�a�t�h�o�g�e�n�e�~�~�~� 

of intraepitheliallesions and cancer of cervix. Pal an et al 

( 1994) further stated that these antioxidants appear to be 

essential nutritional requirements impli cated in 

pathophysiology and carcinogenesis of these human 
organs by showing lower level of these micronutrients in 

cervical and endometrial carcinoma tissue than in adjacent 

nonneoplastic tissue. Similarly Charmuszko et al ( 1990) 

reported significantly low level of serum retinol in ov,•r

ian carcinoma patients viz 31.1 ± 7.5 against 52.8 ± 11 .0 

in control group. 

MDA levels were found to be significantly higher in 

patients with malignancies than in those without (Fig 2. 3 

and 4). Both blood and tissue MDA levels were reported 
to be higher in tissue taken from endometrium in carci

noma than in normal endometrium and showed a direct 

co-relation between oestrogen and progesterone receptor 

levels in tumour tissue and that lipid peroxidation rate 

variation in endometrial carcinoma could be due to 

involvement of free radicals in hormonal carcinogenesis 
mechanism (Bershein et al. 1996). Balasubramaniyam at 

al. ( 1994) studied lipid peroxides, glutathione content mid 
activities of antioxidant enzymes in patients with carcinoma 

of cervix and compared it with those in normal. Their 

observation suggested that there is impaired antioxidant 

status in carcinoma of uterine cervix. All these data further 

suggest that free radial injury is increased in malignancy. 
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The cases\\ ith cancer exhibited similar and higher levels 
of MDA both in tissue and serum. But samples from 
noncancerous tissue did not always exhibit similar 
uiiiformity of MDA levels in tissue and serum. It may be 
�· �· �e�a�~�o�n�a�b�l�e� to presume, a greater exchange of end 
products of I i pid perox idation due to broken barriers 
between cancerous tissue and general circulation. 

The comparison of MDA levels in various study groups 
at different stages hints at this answer. MDA level do not 
show significant difference according to the stages. This 
means that despite progression of disease and its spread 
to nearby tissue the free radical levels have remained 
cte\ated to similar magnitudes. The elevated levels of 
MDA are therefore more reasonably causative rather 
than the outcome of the cancer. 

increased MDA levels in poorly differentiated tumour 
than in keratinizing well differentiated tumour of cervix 
�m�c�~�y� be explained by local disturbance in homeostasis in 
case of poorly differentiated cancer though the same re
sults 'v\ere not found inCa body, it may be due to less 
number of cases. Huda et al. ( 1993) estimated plasma 
level of antioxidant nutrients retinol and tocopherol in cases 
with eli fferent grades of cervical carcinoma and found 
that the levels of vitamin A and E were low and constant 
in all histological grading of cervical cancer. This needs 
to be further evaluated and confirmed by more studies. 

Conclusion 

Thi\ \tudy gives a convincing support in favour of 
etiological role of free radical injury in genital cancers. 
The role of nutrition. poor in antioxidant factors, may 
further prone to malignant changes in patients who are 
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already more at a risk of endogenous and exogenous fac
tors causing free radicals stress and injury as in cervical 
cancers. Outcome of present study have significant appeal 
for validation through repeated and enlarged studies which 
includes scope of chemoprevention by antioxidation 
supplements to high risk patients showing dysplasia. 
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