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ABSTRACT 

Cervical cancer is the second most common gynecological malignancy worldwide. According to HPV Information Centre, Spain (Aug’ 
2014), in India approximately 1,22,844 women are diagnosed with the disease every year and of them 67,477 die due to the disease. 
The etiology is multifactorial. Malondialdehyde (MDA) is important peroxide which is a measurement of oxidative stress and can be 
a predictive in the early detection of cervix cancer or may help in developing a new therapeutic strategy. Cervical cancer has direct 
impact on the haematological parameters. This study has been undertaken to investigate the malondialdehyde (MDA) level and 
haematological changes at the first clinical presentation. Thiobarbituric Acid Reactive Substances (TBARS) assay was performed on 
the blood serum samples taken from the freshly diagnosed cervical cancer patients. For haematological changes, haematocytometer 
and Sahli’s method was followed. Mean MDA level in the serum of freshly diagnosed cervix cancer patients was found to be 
elevated than the healthy volunteers and was found to be 37.90 ± 4.23 nmol/ml. Mean RBC count was found to be 3.30 ± 0.49 
x106/mm3 which was comparatively less than the normal and mean WBC was found to be 10.65 ± 1.85x103/mm3 which was 
comparatively higher than the normal. The mean hemoglobin content was found to be 10.425 g/dl. MDA may have a predictive role 
in treatment response. MDA levels are higher in patients of cervical cancer and suffer from haematological derangements. Hence, 
measures to control oxidative stress and to increase blood profile should be taken. Increased LPO may be taken as associated 
predictive markers, thus suggesting that CaCx cases should get nutritive supplements to control the blood LPO level and maintain a 
positive balance of antioxidants for a better outcome in terms of delayed recurrence and better Quality of Life (QoL). 

Keywords: Cervical Cancer, MDA, Haematological changes, MDA, Oxidative stress. 

 
INTRODUCTION 

ervical Cancer is one of the most common 
gynecological malignancy worldwide. 
Approximately, 5,00,000 new cases are diagnosed 

every year with a higher rate of incidence among women 
of lower socioeconomic status especially in developing 
countries1. India has a population of 432.20 million 
women aged 15 years and older who are at the risk of 
developing Cervical Cancer. 1,22,844 women are 
diagnosed every year with cervical cancer and out of 
them 67,477 die from the disease. It is a multifactorial 
disease and several risk factors include Human Papilloma 
Virus (HPV) infection, early age of intercourse, multiple 
sex partners, smoking, oral contraceptive use and low 
socioeconomic status2. Chronic inflammation and 
infection over a long period of time have been recognized 
as a major risk factor for the initiation of Cervical Cancer3. 

Carcinoma of Cervix (CaCx) tends to occur during midlife 
in women with most of the patients diagnosed between 
25 to 65 years of age. CaCx rarely affects women under 
the age of 20. CaCx is said to be mediated by HPV but 
recent data published reveal the role of Oxidative Stress 
in CaCx. The imbalance between the pro-oxidants and 
antioxidants towards pro-oxidants is called Oxidative 
Stress4. Evidences have indicated that Reactive Oxygen 
Species (ROS) are involved in the initiation and 
progression of carcinogenesis5. ROS might be damaging 

the tumor suppressor genes or immunological defenses in 
our body. ROS can initiate the lipid peroxidation and DNA 
damage leading to mutagenesis, carcinogenesis and cell 
death if the antioxidant potential is insufficient6. 
Oxidative damage to proteins lead to formation of 
malondialdehyde (MDA) which may lead to 
carcinogenesis7-10. 

Increase in lipid peroxidation has been reported in 
patients with laryngeal and oral cancer11,12. Elevated lipid 
peroxidation and disturbed antioxidant activities have 
been reported in patients with malignant lymphoma13. 
Even in gastric cancer patients elevated erythrocyte lipid 
peroxidation with a concomitant decline in antioxidants 
has been published14. Increased MDA with 
haematological changes has also been reported in breast 
cancer15. These studies hint towards establishing a 
correlation between MDA and cervical cancer. 

Changes in haematological parameters such as RBC, WBC, 
Haemoglobin has been of relevant consideration in 
context of cancer patients. Haematological parameters 
with progression of disease has a significant pattern with 
slight deviation15 Changes in blood parameters might help 
us in establishing a better pharmacological management 
of the disease. 

Increased MDA is responsible for Oxidative Stress. If the 
level of MDA goes on increasing, a critical level will come 
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above which the cells will have a permanent oxidative 
stress. 

This could cause genomic instability and adaptation of 
cells to oxidative stress which in return can provoke 
malignancy. 

The evaluation of Oxidative Stress and haematological 
derangements could significantly contribute in the 
planning of appropriate treatment and in increasing the 
patients Quality of Life16. 

MATERIALS AND METHODS 

Subjects 

Patients were enrolled from Department of Radiotherapy, 
Mahavir Cancer Sansthan & Research Centre, (MCSRC), 
Patna, India, after the Ethical Clearance from the Human 
Ethical Committee, MCSRC, Patna. 

Patients were explained about the study and the consent 
was taken prior to the start of the study. 

Patients were selected as per inclusion and exclusion 
criteria set before the initiation of work and strictly 
adhered. 

Inclusion Criteria 

Patients who were ready to sign the consent form and 
had confirmed histopathological investigation of 
Carcinoma of Cervix were included. 

Exclusion Criteria 

Patients who were not ready to sign the consent form 
and those of Stage IV were excluded initially. Patients 
with previous history of hysterectomy, existence of any 
comorbidity, with a history of prior treatment for cancer, 
any previous associations with a chronic debilitating 
disease like HIV, TB, or patients on other medications like 
insulin were excluded from the study. 

2 ml of Venous blood was taken in EDTA vials from 
subjects on the very first day before the initiation of 
treatment. 

Estimation of Lipid Peroxidation (LPO) Levels 

Thiobarbituric Acid Reactive Substances (TBARS) Method 

Serum of 31 Cervix Cancer patients and 10 healthy 
volunteers were assayed for lipid peroxidation by 
determining their malondialdehyde (MDA) levels. MDA 
level in each cervix cancer patients were estimated by 
standard procedure with slight modifications of 
Ohkawa.17 

Blood samples were centrifuged at 3000 rpm for 10 min 
to obtain serum. 2.5 ml of 10% of TCA was added to 0.5ml 

of test serum, incubated at 95 °C for 15 min and the 
solution was centrifuged at 3000 rpm for 10 min. The 
supernatant was collected and 0.675% of TBA was added 
to the same and incubated again at 95 °C for 15 min. The 
color reaction was obtained to measure optical density 
using spectrophotometer at 532 nm and the amount of 
TBARs was calculated with the help of standard 
procedure. 

Haematological Parameters 

RBC and WBC Count 

100 µl blood from cervical cancer patients were taken 
and dilution of 1:200 was made by using EDTA and saline. 
Single drop of blood solution prepared was put on 
haematocytometer chambers and counted under the 
microscope. 

Haemoglobin Count 

It was carried out using Sahli’s method. 20 µl of blood was 
mixed with N/10 of HCl in the haematocytometric tube 
and few drops of distilled water was put in the solution 
upto the level marked (color matching). 

RESULTS 

Table 1: Characteristics of the CaCx patients at the time 
of first Clinical Presentation and Control 

Characteristics No. (%) 
Patients Control 

Median age, yr 
(range) Comorbidities 52 (29-65) 44 (32-60) 

Diabetes Mellitus 3 (9.68) 0 

CA 125 1 (3.22) 0 

Histopathological features 

Squamous carcinoma 30 (96.77)  

Adenocarcinoma 1 (3.22)  

Grade  

I 7 (22.58)  

II 13 (41.94)  

III 11 (35.48)  

Patients and Control 

The clinical and pathological characteristics of patients 
are summarized in Table 1. The age and comorbidity 
distribution of the patients and controls were similar. 
Patients were of median age 52 years and lies between 
the range of 29 to 65 years. 

3 patients were suffering from diabetes mellitus and 1 
had a positive CA 125. 30 patients had Squamous Cell 
Carcinoma and one of them had Adenocarcinoma. The 
patients were further categorized under different grades. 
7 patients of Grade I, 13 patients of Grade II and 11 of 
Grade III were observed. 
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MDA Levels and different Grades 

 
Figure 1: Shows increased level of MDA in patients during 
their first clinical presentation than compared to that of 
healthy volunteers. Mean MDA in Cervical Cancer patient 
was found to be 37.90 ± 4.23 nMol/ml. 

Figure 2: Shows levels of MDA in different grades of 
Cervical Cancer. MDA level in grade I was found to be 
33.12 ± 2.12 nMol/ml, in Grade II was 40.72 ± 2.91 nMol/l 
and in Grade III patients was found to be 37.47 ± 3.55 
nMol/ml. 

Haematological Derangements 

Figure 3: Represents Mean RBC 
count was comparatively lower in 
the CaCx patients than compared to 
the normal. In healthy volunteers 
mean RBC Count was found to be 
4.36 ± 0.32 × 106/mm3 and in CaCx 
patients the count was 3.30 ± 0.49 × 
106/mm3 which was significantly 
lower. Decrease in the count showed 
a definite ascending pattern in 
different grades. 

Figure 4: Represents mean WBC to be 
7.25 ± 1.0 × 106/mm3 while in CaCx 
patients the WBC count was 10.65 ± 
1.8 × 106/mm3. WBC count is higher in 
patients but without any definite 
pattern. 

Figure 5: Represents Mean 
haemoglobin level in CaCx was lower 
than that found in healthy volunteers. 
The normal mean level of Hb in healthy 
volunteers was 14.28 ± 2.29 g/dl and in 
the patients was found to be 10.61 ± 
1.32 g/dl. 
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DISCUSSION 

There are sufficient experimental evidences to justify the 
contribution of Free Radicals during process of 
Carcinogenesis which is caused by damaging DNA 
synthesis and repair mechanism18,19. The study on free 
radicals has been extensively studied in Oral, Layngeal, 
Malignant Lymphomas, Gastric and Breast Cancer11-15. 
Studies have also been performed in Cervical Cancer to 
study the same. The present study goes in conformity 
with the earlier studies. Elevated LPO in Cervical Cancer 
has been reported. But, whether elevated MDA is 
involved in pathogenesis of the disease or is the effect of 
the disease is still questionable. Several studies suggest 
that during cancer treatment, there is gradual increase in 
Oxidative stress16. Chemotherapy and Radiotherapy 
which is used for the treatment of carcinoma of cervix are 
responsible for increasing the MDA level. If it could be 
established as an intermediate of pathogenesis then we 
can use this concept as a new therapeutic approach. As 
increased ROS is detrimental to cancer cells and thus it 
contributes as an anti neoplastic agent. Oxidative Stress 
may also affects the normal cells. So, we should work to 
promote it as a Pharmacological insult. Oxidative Stress in 
future may be explored as a potent therapeutic 
breakthrough for carcinogenesis. Establishing the etiology 
of cancer has major scientific, clinical as well as public 
health concern. 

There is gradual increase in MDA level in Grade I and 
Grade II but a sudden decline in the Grade III is 
remarkable change during cancer progression. The 
gradual increase in LPO is self explanatory but a sudden 
decline requires further study to establish the cause18,19. 

The study revealed that most of the patients has 
decreased level of haemoglobin. Most of the patients 
having Cervical Cancer comes from low socioeconomic 
status and poor hygiene. This may be correlated because 
majority of patients of carcinoma of cervix comes from 
low socioeconomic background are malnourished with 
poor hygiene level. It has been reported that malnutrition 
and folate deficiency leads to suppression of immunity20. 
Folate deficiency is responsible for decreasing immunity 
which might have given opportunity to HPV infection 
which is considered to be most important factor for 
causation of carcinoma of cervix. Infection will lead to 
increase in strengthening the defense mechanism which 
results in increased WBC21. 

In a nutshell, Cervical cancer is a multifactorial disease. 
MDA may be a new etiology in the pathogenesis of the 
disease. This may be exploited as a new therapeutic 
approach. As per current scenario, MDA level can be 
controlled by increasing the antioxidant level and folate 
supplementation. Future study is thus required at the 
pharmacological level to explore it as a new potential 
therapeutic approach22. Further study at a larger scale on 
different disease conditions are required to establish the 
fact.

To conclude, haematological derangements are 
significant at the first clinical presentation with elevated 
level of LPO. Elevated LPO can be used as a Predictive 
marker for disease progression. 
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