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Abstract 
 

Aim of present study was to determine prevalence of   genital Chlamydia trachomatis in 
women of reproductive age group using PCR on urine specimen. First void 30 ml urine 
specimen from 160 women attending gynaecology OPD at KGMU, Lucknow were subjected 
to DNA extraction and PCR. 90 women had symptoms suggestive of genital tract infection 
(cases) and remaining 70 women were    symptom free and served as control. An  in- house 
PCR test by KL-1 and KL-2 plasmid primers was standardized on known   positive urine 
specimen. Statistical analysis was done by chi square test. 
 
In our study, prevalence of genital Chlamydia trachomatis was 9.3%, it was more in cases 
(11.11%)   in comparison to controls (7.14%) ( P >0.10). The difference between sympto-
matic and asymptomatic women is not statistically significant so we recommend universal 
screening of Chlamydia trachomatis in general population. 
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Introduction  
 
Chlamydia trachomatis is exclusively a human pathogen 
and is one of the most common sexually transmitted 
pathogen in United States with an estimated 4.5 Million 
new cases each year. It is common cause of urethritis and 
cervicitis. Infection with this agent can be asymptomatic 
in up to 80% of women which can make diagnosis and 
detection difficult [1] Left undetected and untreated 
chlamydia can ascend the upper genital tract causing in-
flammation and scarring in both male and female repro-
ductive tract and causes serious sequelae including PID, 
infertility, ectopic pregnancy, perihepatitis in females and 
epididymitis, proctitis and arthritis in men [2] The agent 
in the cervix may be transmitted to the neonate passing 
through the infected birth canal and an eye infection (in-
clusion conjunctivitis of the newborn) and chlamydial 
pneumonia of infants may develop [3]. Chlamydial geni-
tal tract infections have been associated with increased 
rates of transmission of HIV [4]. Therefore screening for 
genital chlamydia infection is a high public health prior-
ity. 
 
Reliable data on the prevalence of genital Chlamydia in-
fection in India is not available. Using conventional sero-
logic and antigen detection assays, a prevalence ranging 

from 30% to as high as 81% has been reported for chla-
mydia in asymptomatic women. 
 
Although many diagnostic modalities are present for de-
tection of Chlamydia trachomatis, none are 100% sensi-
tive. Each has its own limitations. Of the available tech-
niques, Nucleic acid amplification tests are most sensitive 
and specific. Polymerase Chain Reaction is an accurate, 
rapid and reliable method for the detection of Chlamydia 
trachomatis [5]. Polymerase Chain Reaction can be done 
on noninvasively collected specimens i.e. first voided 
urine sample (FVU). This allows their use in screening 
asymptomatic individuals who represent the bulk of 
prevalent infections [1] .Thus the aim of this study was to 
determine the prevalence of genital Chlamydia trachoma-
tis infection in sexually active asymptomatic and symp-
tomatic women using an 'in-house' Polymerase Chain Re-
action on urine specimen  
 
Subjects   and Methods 
 
This study was carried out in the postgraduate Depart-
ment of Microbiology, KGMU, Lucknow. Clinical sam-
ples were taken from OPD of obstetrics and gynaecology, 
KGMU, Lucknow  between  October 2003 to September 
2004.  
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Total 160 clinical samples were taken. Of which 90 sam-
ples were from symptomatic females with vaginal dis-
charge and 70 samples were from asymptomatic females.  
 
Inclusion Criteria  
 
Sexually active women (15-45 years) attending general 
Gynae, out patient department, having pathological vagi-
nal discharge acting as cases.and sexually active women 
(15-45 years) with no complaints suggestive genital infec-
tion such as vaginal discharge, perineal itching or lower 
abdominal pain acting as controls. Informed written con-
sent to participate would be obtained from each patient.  
 
Exclusion Criteria : Sexually in active women i.e.<15 
years or > 45 years, pregnancy, women who were men-
struating,women with cancerous or precancerous lesion of 
cervix and history of antibiotics intake in last 10 days. 
Stastistical analysis was   done by Chi square test 
 
Laboratory Techniques 
 
Specimen  
 
First void urine (FVU) ~ 30 ml (first part of the stream 
catch during any time of the day) would be collected in 
sterile plastic containers and would be transported to the 
laboratory as early as possible. In the lab centrifuged 
~30ml of urine at 3000 rpm for 20 minutes, discarded the 
supernatant and deposit was aliquoted in triplet and stored 
at –20°C till further processing. The detection of Chlamy-
dia trachomatis would be done by PCR. 
 
DNA Extraction  
 
Step 1: 500 μl of FVU sediment centrifuge at 12000 rpm 

for 20 minutes in a microcentrifuge at room tempera-
ture. Discard the supernatant  

 
Step 2: Add 500 μl of TDW, vortex, centrifuge at 12000 

rpm for 10 minutes, discard the supernatant .Repeat 
step 2 once again  

 
Step 3: Add ~ 300 ml of lysis buffer to deposit ,vortex 

properly, incubate in boiling water bath for 20 min-
utes., cool and add 10μl proteinase K (10μg/ 
μl),vortex ,incubated at 55°C in water bath for 2 hour 
and in last incubate at 100°C in water bath for 15 min 
to inactivate proteinase K.  

 
Step 4: Purification of DNA by Phenol Chloroform ex-

traction and DNA precipitation by ethanol. 
 
Step 5: Purity Check of Extracted DNA was checked by 

spectrophotometer 
 

Amplification  
 
A pair of chlamydia trachomatis specific oligonucleotide 
primers KL1 and KL2 [6] based on cryptic plasmid 
(Synthesized by Bangalore Genei India) was used. 
Amplified product size is 241 bp. 
Primers have following base sequences 
KL1, 5' – TCCGGAGCGAGTTACGAAGA-3 
KL2, 5' – AATCAATGCCCGGGATTGGT-3' 
 
Amplification reaction  were performed in a final volume 
of 20 μl.  5 μl of extracted DNA was added to 15 μl of 
PCR mixture containing 
 
d NTP  (100μM) = 0.8 μl (100 μM each dATP, dGTP, 
dCTP, dTTP) 
Primers KL1 (0.01 μM) = 0.24 μl (24 pmole) 
Primers KL2 (0.01 μM) = 0.24 μl (24 pmole) 
Taq Polymerase (3 U) = 0.3 μl (0.9 U) 
PCR buffer 10x = 2.0 μl (1x) 
Dissolve in 11.42 μl of TDW. 
 
Note: dNTP, Taq polymerase & PCR buffer (Synthesized 
by Bangalore Genei India)   
 
Amplification mixtures were subjected to 35 cycles of 
amplification on automated thermocycler (TECHNE, 
porgene)  
 
Amplification cycle as followed  
Initial denaturation for 5 min at 94°C 
Next 35 cycles for 1 min at 94°C  , 2 min at 50°C and 3 
min at 72°C 
 
Last extension for 10 min at 72°C 
 
Analysis of amplified product by 1.5% agarose gel elec-
trophoresis (Figure 1) 
 
Results  
 
The study group comprised of 160 subjects of sexually 
active age group (15-45 years) attending the gynaecology 
out patient department. Ninety women presented with 
symptoms suggestive of genital tract infection which in-
cluded vaginal discharge, with or without perineal itching, 
lower abdominal pain or urinary complaints. These were 
taken as cases. Seventy women attending the family plan-
ning clinic, infertility clinic or coming for contraceptive 
counseling or follow through cases of abortion or delivery 
and laparoscopy ligation were taken as controls. They 
were without any symptom suggestive on genital infec-
tion. There were 10 (11.11%) positive cases as against 5 
(7.14%) positive controls according to FVU PCR find-
ings. (Table 1)  
 



Mittal/ Agarwal/Jain/Verma 

                                                                                                                   Biomedical Research Volume 21 Issue 3     302 

 
Table 1. Distribution of subjects according to pcr finding 

  
 

Cases 
 

Control 
 

Total (N=160) 
 

 
FVU PCR finding 

(N =90) (N = 70)  
Positive 10 

(11.11%) 
5 (7.14%) 15 (9.38%) 

Negative 80 
(88.89%) 

65 (92.86%) 145 (90.62%) 

 
 

 
 
Figure 1: Analysis by 1.5% agarose gel electrophoresis 
of the PCR products. The 241 bp DNA corresponds to the 
specific chlamydial amplified plasmid DNA sequence. 

Lane 1 & 8: Molecular weight marker 1000bp ladder 
(Phix174/Hae III Digest 

Lane 2: Positive control (Chlamydia trachomatis) 

Lane 3: Negative control 

Lane 4,6  & 7: PCR amplicon negative for Chlamydia 
tracomatis DNA 

Lane 5: PCR amplicon positive for Chlamydia tracomatis 
DNA 

 
Discussion 
 
In our study, the prevalence of genital chlamydia infec-
tion was found to be 9.3%. The prevalence was more 
among symptomatic population (11.11%) in comparison 
to asymptomatic population (7.14%). ( P>0.10). In the 
past studies in India, the prevalence among women hav-
ing vaginal discharge was reported to be 12.2%  by using 
conventional serological methods [7]. Malathi et al., 
(2002) also reported the prevalence of Chlamydia tra-

chomatis in women with mucopurulent cervicitis as 4% 
by using PCR on endocervical swabs [8] in India. Anova 
et al., found Chlamydia trachomatis infection in 8% of 
women attending for termination of pregnancy [9]. Quinn. 
et al., demonstrated the prevalence of Chlamydia tra-
chomatis was 12.8% in women attending STD clinic [10]. 
Toye B et al., showed the prevalence of Chlamydia tra-
chomatis infection in women to be 7.9% [11]. Bontis, 
Vavilis, Panidis [11] has found the overall prevalence of 
CT infection of 4% in asymptomatic women [12]. 
Paukku, Puolakkainen, Apter [12] has seen the prevalence 
of 5.6% in asymptomatic women by FVU PCR assay 
[13]. 
 
Conclusion 
 
In our study this difference between symptomatic and 
asymptomatic women is not statistically significant so we 
recommend universal screening of Chlamydia trachoma-
tis in general population. 
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