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Abstract
  In the present study, the DPPH scavenging activity from the primary methods to estimation the antioxidants 
activity in the body by an inverse relation between them. So, the levels of DPPH scavenging activity is 
reduced in the patient with HPV16 genotype chronic cervicitis (G3= 43.01±2.74 in the serum, G3= 9.73±1.53 
in the mucus) and without (G2= 47.22±4.50 in the serum, G2= 15.51±1.41 in the mucus)compared with 
healthy women (G1= 64.79±4.87 in the serum, G1= 21.24±3.62 in the mucus), this is a return to lowering 
antioxidants in the patients compared with healthy women. The deterioration in the antioxidants levels can 
cause cancer in the future or delay the response of the medication to inflammation.
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Introduction

Chronic Cervicitis from the widespread diseases in 
gynecology, caused by delayed treatment or diagnosis 
(1,2). From the clinical symptoms for this disease 
include abnormal vaginal discharge, lower genital 
pain and constant lochia. chronic cervicitis occurs 
due to infected cervical by a pathogen (3,4). Human 
papillomavirus (HPV) is a common pathogen that 
causes chronic cervicitis. The high-risk HPV (HR-
HPV) is more than 180 genotypes that cause squamous 
epithelial hyperplasia because of the DNA of HR-HPV 
have the ability to synthesis oncoproteins that cause 
inhibition to tumor suppressor proteins such as “p53 and 
retinoblastoma protein (pRb)”. So, the infected by HR-
HPV can lead to “cervical intraepithelial neoplasia” or 
cervical precancerous lesions (5,6).

The chronic infection accompanied by increased 
free radicals and pro-oxidants, that have harmful effect 
to biological systems such as lipids, proteins and DNA, 
that cause ageing, cardiovascular disturbances, diabetes, 
and cancer (7). While the antioxidants are the compounds, 
act as free radicals scavenging either by prevention or 
conversion mechanisms (8). These antioxidants produced 
internally in living organs or intake by foods (9).

 α,α-diphenyl-β-picrylhydrazyl (DPPH) is described 
as a stable free radical due to delocalisation electron 
overall whole molecule (Figure 1). therefore keep this 
molecule from dimerization. The DPPH from the mainly 
methods to evaluation of antioxidants activity for the 
biological systems (10). 

Material and Methods

Study design: 

  The study design is a comparative study for 
healthy, chronic cervicitis patients with positive HPV 16 
genotyping, and patients without HPV. 

Sample collection:

   HPV 16/18 genotyping detection by real-time PCR 
by taken specimens as tissues by cervical scraping and 
as Pap smear with mucus by the physician in the hospital 
Imam Sadiq and maternity hospital and children in Babil 
province, where keeping in (2 ml) from phosphate 
buffer solution (PBS), in addition to serum for the same 
persons. The specimens collected depend on the criteria 
of chronic cervicitis such as age, number of pregnancy 
or abortion, infection delay, smoking, vaginal bleeding, 
lower abdominal pain and vaginal pH. 
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Sample size calculation:

  The sample size calculated by applying the following equation (11):

Where Z refer to Z-score (equal 1.65), d is the absolute marginal error equal 10%, P is the population (number 
of women that have cervicitis and undergo to cervical screen equal 8%), therefore the number of samples equal to 
twenty for each group, but have been taken more than 20 for the chronic cervicitis without HPV 16/18 and healthy 
control (Table 1). The samples were collected for a period of six months. 

Table 1: Groups classification.

Groups Description No. of the patients

G1 Women with chronic HPV16/18 cervicitis 20

G2 Women with chronic cervicitis 40

G3 Healthy women 40

Viral DNA extraction: 

Depended on viral gene-spin DNA extraction kit, can be extracted DNA and prepared to real-time PCR. 

Real-time PCR procedure:

  Have been used Bosphore HPV genotyping kit for real-time PCR to detect HPV 16/18 genotypes (12,13).

DPPH procedure:

Principle:

  DPPH has violet colour due to this delocalisation when dissolved in ethanol and absorbed at 517 nm. This radical can accept 
a hydrogen atom from antioxidants to reduce the colour intensity from violet to yellow colour depending on the antioxidants 

. 
Fig. 1: DPPH reaction with A-H.
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Procedure:

  With minor modify prepared the reagent 1 (R1), DPPH (0.1 mM) in absolute ethanol, and control from ascorbic 
acid (20 mg/dl), then the following steps (14): 

Reagent Sample/µl control/µl Blank/µl

R1 1000 1000 1000

Serum 100 ------- -------

Control ------- 100 -------

D.W. ------- ------- 100

wait for 20 min at 25ºC. within dark condition, read absorbance at 517 nm. The results can be calculated by the 
following relation:

Statistical Analysis

  The data were entered into SPSS program version 23 to get on the variables as mean, standard deviation 
(SD), standard error (S.E), confidence interval and “one-way ANOVA. A p value of ≤ 0.05 was considered to be 
significant”.

Results and Discussion

  The results for the sixty women that undergo to cervical screen represented only twenty from the patients that 
suffer from the symptoms that related with chronic cervicitis have HPV positive of 16 genotype only according 
to real-time PCR results as showing from the amplification plot (Figure 2). Where another forty also have chronic 
cervicitis but due to other causes than HPV 16/18 genotyping.

Fig. 2: Amplification plots of real-time PCR.

The DPPH results represented in (Table 2), were the results in G3 show the significant decrease in DPPH 
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scavenging compared with G1, and G2 compared with G1, also in G3 compared with G2.

Table 2: DPPH scavenging activity.

Groups
DPPH scavenging %
(Mean ± SD)

S.E
Confidence Interval 95%

P-Value

Lower Upper

G1

 

Serum

64.79±4.87 0.77
15.6187 19.5068 .000

19.3968 24.1588 .000

G2 47.22±4.50 0.71
-19.5068 -15.6187 .000

1.8341 6.5960 .001

G3 43.01±2.74 0.61
-24.1588 -19.3968 .000

-6.5960 -1.8341 .001

G1

 

Mucus

21.24±3.62 0.57
4.5929 6.8647 .000

10.1120 12.8945 .000

G2 15.51±1.41 0.22

-6.8647 -4.5929 .000

4.3833 7.1657 .000

G3 9.73±1.53 0.34
-12.8945 -10.1120 .000

-7.1657 -4.3833 .000

The investigations of this results may be due to the 
chronic infection in cervix cause increased the number of 
leukocytes in the location (mucus) of inflammation and 
this lead to elevated levels of reactive oxygen species 
(ROS) such as superoxide and hydrogen peroxide to 
destroy the microorganisms that cause this inflammation 
such as HPV, bacteria or fungi. Also depletion of 
antioxidants in the immunity defense process. 

Moreover, there are found significant lowering in G3 
compared to G2, because of the viral cause desquamation 
for the epithelial tissues in chronic cervical infection 
and maybe cause epithelial cells necrosis, then increase 
electron leakage from the mitochondria and depleted the 

antioxidants. Therefore, the lowering antioxidants in 
the body (serum) or cells lead to reduce the ability to 
scavenging DPPH compared with healthy persons.

Conclusion

In brief, DPPH scavenging activity from the primary 
methods to estimation the antioxidants status of the body. 
In the patients show the lowering in the antioxidants due 
to inflammation compared with healthy women. The 
deterioration in the antioxidants levels can cause cancer 
in the future or delay the response of the medication to 
inflammation.
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