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having multiple sexual partners (4). The 
study was designed to detect the 
prevalence of molecular 16 and 18 
genotypes of HPV among Iraqi patients 
exhibiting abnormal Pap smear findings 
by utilizing endpoint real time PCR. 
 
Subjects and Methods 
 
     This study was carried out during the 
period between the 1st of   April 2015 
until the end of April 2016 within the 
University of Baghdad / Institute of 
Genetic Engineering & Biotechnology 
for post Graduate Studies and the 
National Cancer Research Center. It 
included 100 Iraqi women; 90 of whom 
were complaining from gynecologic 
problems where their Pap smears 
revealed abnormal cytological findings 
(Group 1). A Healthy Control (Group 2) 
consisted of ten apparently healthy Iraqi 
women from whom Pap smears were 
obtained. The patients were examined in 
the Outpatient Gynecology department 
of the Medical City Teaching Hospital. 
For each patient, a structured 
questionnaire containing different 
demographic and clinical variables was 
completed.  Criteria for inclusion in the 
study comprised the following: 

- Age range between 25 to 60 
years 

- Having regular menstrual cycles 
- No history of endocrine disease 
- No use of medication or oral 

contraceptives. 
Pap smears which were collected from 
the cervix of these patients, were 
immediately dipped in absolute 
methanol for a minimum period of 20 
minutes then stained by Papanicolaou 
stain (5). That was followed by 
microscopical examination of the 
specimens by a competent 
cytopathologist who categorized the 

cellular findings according to the 
Bethesda System into: WNL (Within 
Normal Limits), ASCUS (Atypical 
Squamous Cells of Undetermined 
Significance), LSIL (Low Grade 
Squamous Intraepithelial Lesions), 
HSIL (High Grade Squamous 
Intraepithelial Lesions) and Carcinoma. 
The same specimens were then 
subjected for HPV detection (6).  
 
Genomic DNA isolation 
  
     Total DNA (genomic, mitochondrial, 
and viral) isolated from the Pap smear 
samples for molecular studies was 
examined utilizing genomic DNA 
purification kits of Qiagen ( QIAamp 
DNA Mini Kit  / Germany). This kit has 
been used by other researchers in a 
similar study (7).  After genomic DNA 
extraction, agarose gel electrophoresis 
was adopted to confirm the presence 
and integrity of the extracted DNA (8).  
 
Real Time PCR for qualitative 
detection and genotyping of HPV 
       
     The PCR-based methods have been 
used successfully for the detection and 
typing of genital HPV genotypes in 
clinical specimens including Pap smear 
findings.  For Real time amplification 
with Rotor-Gene 3000/6000/Q, Tubes 
were transferred into the carousel of 
Rotor-Gene 3000/6000/Q. The first tube 
was placed of strip N°1 in A1 and 
followed by the others so that the first 
tube of the strip (mix “16, 18, 31”) was 
in position 1 or 5 (A5, B1, B5, C1 etc). 
for that method, software 1.7 Build 67 
was utilized. 
 The Program Rotor-Gene 2000/3000 
was applied as follows: 
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A. Reaction Volume (μl): 13 
B. Hold: 95º - 15 min 
C. Cycling: 45 cycles 

95º – 15 sec 
60º – 30 sec 

Fluorescence detection was 
obtained at 60°C on the channels Fam 
(Green), Joe (Yellow), Rox (Orange) 
and Cy5 (Red).      The adjustment was 
made according to the fluorescence 
channel sensitivity: Channel Setup, 
Calibrate (Gain Optimisation for Rotor-
Gene 6000), Auto Gain Calibration 
(Optimisation) Setup, Calibrate 
Acquiring (Optimise Acquiring) and 
selected perform Calibration 
(Optimisation). Before 1-st Acquisition, 
the calibration was performed for the 
first tube on the channels Fam (Green), 
Joe (Yellow), Rox (Orange) and Cy5 
(Red) and the selected target sample 
range 4FI – 8FI. In the column Name 
program was inserted positioning the 
tubes in the carousel of the Rotor-Gene 
2000/3000. 
 
 
 
 

Results and Discussion 
 

Age distribution 
 

     The age of all women was 
categorized as those who were less than 
30 years old versus those equal to and 
over 30. Table 1 revealed that 28% of 
the study groups women in general were 
less than 30 years old while 72 % were 
equal or over 30; the difference in the 
age of women in both groups was not 
significant. The results agreed with 
those reported by Wright in 2014 (9) 
who displayed that the aging is a risk 
factor for persistent infection. In this 
study, the rate of persistent of high-risk 
infections for women older than age 40 
was 50%, compared with a persistence 
rate of 20% in women younger than age 
25.  
 
Pap Smear Cytological Findings  
 
The distribution of the study sample 
according to the cytology examination 
is illustrated in (Table 2). 

                     
                       
Table (1): Distribution of the Study Groups according to Age. 

 
 
 
 

 
 
 
 

  

            

 

 

 

 

 

 

 

 

Group 
NO. 

Age group 
(years) 

Study group The sub groups 

No. % 

Group 1 Group 2 

No. % No. % 

1 Less than 30 28 28 26 28.88 2 20 

2 Equal and over 30 72 72 64 71.12 8 80 

Total 100 100 90 100 10 100 
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Table (2): Distribution of the Study Sample according to Cytological Examination. 

Cytology Number Percentage (%) 

Group 1 Group 2 Group 
1 

Group 2 

ASC-US 21 0 23.33 0 

HSIL 18 0 20 0 

LSIL 20 0 22.22 0 

WNL 28 10 31.11 100 

Squamous 
Carcinoma 

3 0 3.33 0 

Total 90 10 100 100 
 

WNL: With normal limited, ASC-US: Atypical squamous cells of undetermined significance,  
LSIL: Low-grade squamous intraepithelial lesion and HSIL: High-grade squamous intraepithelial lesion. 

           
All ten Pap smear specimens 

obtained from Group 2 (apparently 
healthy women) showed cellular 
changes within normal limits (WNL). 
On the other hand, Group 1 revealed 
that Pap smears exhibiting lesions in the 
forms of WNL, ASCUS, LSIL, HSIL 
and Squamous Carcinoma were 
observed in 31.1, 23.3. 22,20 and 3.3% 
respectively. According to the Bethesda 
Terminology (5), specimens exhibiting 
evidence of koilocytotic atypia, 
suggestive of HPV infection, are 
categorized within LSIL together with 
mild dysplasia or CIN I.   
      The severity of the diagnosis was 
based on the degree of replacement of 
the normal stratified epithelium with 
mitotically active basal-like epithelium 
(≤1/3 = CIN1, ≤2/3 = CIN2, >2/3 = 
CIN3). CIN was viewed as a stepwise 
progression, with a high probability of 
transition from the more minor to more 
serious cancer precursors (10). The 

frequencies of the demonstrated Pap 
smear findings in the present study are 
higher than what was reported in 
previous studies from Iraq obviously 
attributable to the fact that all patients 
included in Group 1 were symptomatic 
patients who had serious gynecological 
problems in the form of chronic 
persistent infections, cervical erosions, 
dysparunia and bloody vaginal 
discharge (2, 11).  
 
Real Time PCR for qualitative 
detection and genotyping of HPV        
  
     Real Time amplification test for 
qualitative detection and genotyping of 
Human Papillomavirus (16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59,66 and 68) 
in the urogenital swabs and biopsies 
(Sacace, Italy).  Relevant approaches 
yielding comparable results were 
practiced by other studies (11, 12). 

 
Table (3): HPV Genotypes Detection Dyes utilized in the Study. 

 

FAM JOE ROX Cy5 

16 31 18 IC 

39 45 59 IC 

33 35 68 56 

58 52 66 51 



     B
PCR
geno
 
 

y analyzing
R for qua
otyping of H

g the results
alitative de
HPV it was r

Figure (1): Q

Figure (2): Q

 Iraqi Journ 

s of real tim
etection an
revealed tha

Quantitation 

Quantitation d

nal of Biotech

me 
nd 
at  

th
cy
(F
 

 

data for cycl

 

data for cycli

hnology          

here were 
ycling cha
Figures 1 , 2

ing Green ch

ing Yellow ch

                      

four Quant
annels (Pe
2, 3, 4) . 

 
hannel (FAM)

hannel (JOE)

                     

titation dat
er dye fi

) 

 
). 

  
 

23      
  
  
 

ta for 
igure) 



 
FFigure (3): Q

Figure (4): 

 Iraqi Journ 

uantitation d

Quantitation

nal of Biotech

data for cyclin

 

n data for cyc
 

hnology          

ng Orange ch

cling  Red cha

                      

hannel (ROX

annel (Cy5). 

                     

 
X). 

  
 

24      
  
  
 



 
Figur
Sacac
 
After
value
Rote
softw
(ENG
our 
value
obtai

re (5): Final r
ce. 

r these ste
es through t
rgen for e

ware (HPV 
G) v.1.3 Sa
device (La
es for the 
ined the fina

Table 

results analyz

eps, we ass
the report o
each chann

Genotype 
acace) was 
aptop).  By

computer 
al result for

(4): Frequenc

R

N

C

 Iraqi Journ 

zed by using t

sessed the 
of the device
el. Then th
14 Real-T
initialized 

y inserting 
program, w

r each samp

cy of HPV wi

RT-PCR 

Positive 

Negative 

Total 

Chi-square 
value 

P-value 

nal of Biotech

the software 

ct 
e -
the 

TM 
in 
ct 

we 
ple  

 
w
ty
of
fr
re
(2
sh

 
 

ithin the Stud
 

Number 

23 

77 

100 

--- 

--- 

** (p<0.01). 

 

hnology          

HPV Genoty

whether pos
ype of HPV
f this st
requency o
esults for G
23/100) and
hown in the

dy Sample ac

Percentage (

23.00 

77.00 

100% 

12.952 **

0.0014 

                      

ype 14 Real-T

sitive or ne
V-HR (Figur

udy indic
of positive
Genotypes 1
d (77/100) 
(Table 4). 

ccording to R

(%) 

 

                     

 

TM (ENG) v.1

egative and
re 5) .The re
cated that 
e and neg
16 and 18 

respective

RT-PCR 

  
 

25      
  
  
 

1.3 

d the 
esults 

the 
gative 

were 
ely as 



 
     O
that 
utiliz
kits 
detec
clinic
time 
cycle
each 
least 
detec
excit
is al
samp
the p
nucle
Then
PCR
the 
meas
fluor
SYB
PCR
previ
whic
need
the 
meth
accur
conv
 
 

Our approac
used by o

zed several 
based on 

ction of HP
cal utility (

PCR is c
er with the

sample wi
one spec

ct the fluor
ted fluoroph
lso able to
ples, thereb
physicochem
eic acids 
n the reacti

R instrumen
intensity 

sured with 
resces (suc

BR Green) w
R products. 

ious trial, w
ch had the
ding a pair 
amplificatio

hod is more
rate for 

ventional PC

Figure (6)

ch was con
other inves

commercia
real-time P

PV infectio
(13). In this
arried out 

e capacity 
ith a beam 
cified wav
rescence em
hore. The th
 rapidly he

by taking a
mical prop
and DNA 
on is run i

nt, and after
of fluo

a detector; 
ch as dsD
will bind to

In accord
we utilized
e advantag
of primers

on. That c
e sensitivity
real time 

CR (14). 

 Iraqi Journ 

): Frequency 

nsistent wi
stigators wh
ally availab
PCR for th
ons and the
s study, Rea
in a therm
to illumina
of light of 

velength an
mitted by th
hermal cycl
eat and ch
advantage 

perties of th
polymeras

n a real-tim
r each cycl
rescence 
the dye on

DNA dyes 
o all dsDN

dance with 
that metho

e of mere
to carry o

cost effectiv
y and high

PCR th

nal of Biotech

 
of the Vario

ith 
ho 
ble 
the 
eir 
al-

mal 
ate 
at 

nd 
the 
ler 

hill 
of 

the 
se. 
me 
le, 
is 

nly 
- 

NA 
a 

od 
ely 
out 
ve 

hly 
han 

C
 
  

be
ge
us
It
 
R
 

1-

2-

3-

4-

5-

6-

7-

hnology          

us HPV-HR 

Conclusions

  In this stu
een used 
enotypes yi
sing globa
taly). 

References

Internationa
Cancer. Gl
Statistics. L
Al-Alwan, 
Cervical D
follow-up s
Med. Baghd
Al-Alwan, N
Cytology 
Detection a
Cancer. E
Journal, WH
Comprehen
guide to es
Library C
World Heal
Bibbo, M
Comprehen
Moyer,V.; 
(2012). Scr
Preventive 
recommend
internal med
Brestovac, B
and Groth
extraction 

                      

 

genotypes. 

s 

udy an effec
for detec

ielding high
l diagnosti

al Agency 
lobocan (201
yon, IARC Pr
N. (1995). 
ysplasia: a l
study of 252
dad Univ.; 37:
N. (2001). Co
and Huma

as Screening 
Eastern Med
HO, EMRO, 7
sive cervical 
sential practic
ataloguing-in-
th Organizatio

M. and Wil
sive Cytopath
Preventive, 

eening for ce
Services   

dation statem
dicine, 156(12
B.; Wong, M.
, D. (2014)
method sui

                     

ctive metho
ction of 
her sensitivi
ics kit (Sa

for Researc
12). World C
ress.  
The Fate of

long-term cyt
2 patients. J
: 237-244. 
olposcopy, Ce
an Papillom

tools for C
diterranean H
7 (1/2): 100-10
l cancer cont
ce – 2nd ed. 

n-Publication 
on, 2014. 
lbur, D. (

hology:Elsevie
U. and Tas

ervical cancer
  Task   

ment. Anna
2): 880–91, W
.E.; Costantin
). A rapid 
itable for h

  
 

26      
  
  
 

od has 
HPV 

ity by 
acace, 

ch on 
Cancer 

f Mild 
tologic 

J. Fac. 

ervical 
mavirus 

ervical 
Health 
05. 
trol: a 
WHO 
Data. 

(2014). 
er. 
sk, F. 
r: U.S. 

Force 
ls of 

W312. 
o, P.S. 
DNA 

human 



  
 

27 Iraqi Journal of Biotechnology                                                            
  
  
 

papillomavirus detection. J Med Virol., 
86(4): 653-657. 

8- Sambrook, J.  (1989). Molecular Cloning: A 
Laboratory manual. Second Edition. 
(Plainview, New York: Cold Spring Harbor 
Laboratory Press). 

9- Wright, J. (2014). Cervical intraepithelial 
neoplasia: Terminology,   incidence, 
pathogenesis, and prevention. Lancet, 370 
(9599):1609-1621. 

10- Mark, S. and Nicolas, W. (2013). Human 
papillomavirus (HPV) infection and the 
multi-stage carcinogenesis of cervical 
cancer. Cancer Epidemiol Biomarkers Prev. 
22(4): 553–560. doi:10.1158/1055-
9965.EPI-12-1406. 

11-  Al-Rubaiee, N. and Al-Alwan, N. (2006). 
Application of the Behesda System for 
Cervical Cytlogy Reporting. J Fac Med 
Baghdad, Baghdad Univ., 48 (1): 41-47. 

12- Venceslau1, E.; Bezerra, M.; Lopes, A.; 
Souza, É.; Onofre, A. ; De Melo C.; Jeraldo 
,V. and Onofre, F. (2014). HPV detection 
using primers MY09/MY11 and 
GP5+/GP6+ in patients with cytologic 
and/or colposcopic changes. J Bras Patol 
Med Lab, 50 (4): 280-285. 

13- Villa, L. and Denny, L. (2015). Methods for 
detection of HPV infection and its clinical 
utility. International Journal of Gynecology 
& Obstetrics. C. 7: 94(suppl 1):S71–S80. 

14-  Julie, L.; Kirstin, E. and Nick, S. (2009). 
Real-Time PCR Current Technology and 
Applications. Caister Academic Press. ISBN 
978-1-904455-39-4. 

 
 
 
 
 
 
 
 
 


