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Abstract                                                                                                                                    

Background: Chlamydia trachomatis (C. trachomatis) is one of the most worldwide prevalent 

causative agents of bacterial sexually transmitted infections (STIs). The majority of Chlamydia 

trachomatis infections are not detected; thus remain untreated. This causes the infection to 

spread to the upper genital tract of infected women leading to pelvic inflammatory disease. 

Objective: To perform molecular detection of Chlamydia trachomatis among sexual 

transmitted infections patients in Khartoum.                                                                                           

Materials and methods: This was a health facility based, descriptive, cross-sectional study; 

conducted to among STIs patients in Khartoum (Sudan), during the period from November 2016 

to August 2017. Fifty patients with STIs symptoms were included in the study. Their age range 

was from 15 to 45 years. They were 30 females and 20 were males. Clinical and demographical 

data was collected using a structural questionnaire. 50 urine specimens were collected from 

sexually active symptomatic patients and investigated to detect the outer membrane protein gene 

of Chlamydia trachomatis using the conventional polymerase chain reaction (PCR) technique.                                                                                                                        

Results: Out of the 50 urine specimens investigated, 8 (16%) were positive for Chlamydia 

trachomatis. Most of the positive cases (75%) were females.                                                                                                                                                        

Conclusion: As per this study, Chlamydia trachomatis was prevalent among STIs patients in 

Khartoum.                                                                                                         
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Introduction 
Chlamydia trachomatis is a strict intracellular bacterium that depends on sexual replication. It is 

one of the most frequent worldwide urogenital pathogens. This bacterium is one of the common 

causes of bacterial sexually transmitted infections. Prevalence rate of C. trachomatis infection  
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among sexually active women in developing countries is high. According to the American 

Center for Disease Control and Prevention, about one million C. trachomatis infections are 

reported annually among sexually active young women in the United States only1.                                     

Most of the infected individuals are asymptomatic, hence the majority of these infections are not 

diagnosed or treated. This may lead to pelvic inflammatory diseases, ectopic pregnancy in 

pregnant women as well as irreversible female infertility. The etiological relation of pelvic 

inflammatory diseases (PIDs) with microorganisms is not completely determined, however, 

some microorganisms (C. trachomatis, Mycoplasma genitalium, and Neisseria gonorrhea) have 

been shown to colonize the lower and upper genital tracts of women with PID. Nevertheless,                       

C. trachomatis is more frequent than other organisms causing symptomatic PID2,                                         

PID can induce infertility and ectopic pregnancy disorders. These disorders may be due to 

destruction of cilia and blocking of fallopian tubes.. Therefore, detection and control of               

C. trachomatis infection are needed to prevent development of its sequelae. The duration of tubal 

inflammation and damage may occur as a result of these two important factors that hinder 

efficiency of Chlamydia control programs. This study aimed to detect the frequency rate of 

Chlamydia trachomatis in Khartoum (Sudan) by conventional PCR.  Although Chlamydia 

infection widely spread among a considerable number of people in Sudan, few studies had 

prevalence of rate Chlamydia in Sudan.  

Materials and methods      
This was a health facility based, descriptive cross-sectional study. 50 patients with signs and symptoms of 

STIs were included to detect Chlamydia trachomatis in Khartoum (Sudan). Urine specimens were 

collected in sterile containers from females suffering from vaginal discharge, dysuria, peri-vaginal 

etching, and pelvic pain. Also urine specimens were collected in sterile containers from males suffering 

from urethral discharge. All specimens were transferred into Eppendrof tubes and preserved at - 20 °C 

until used.                                                                                                                                                                         

DNA extraction: Total DNA was extracted by using the magnetic beds (Magna Medics-

Germany) according to the protocol of the manufacturer. Briefly, a 200 μl sample were added to 

150 μl lysis buffer (LB 1) and mixed well, after that the mixture was incubated for 15 minutes at 

room temperature and mixed again. Then a 350 μl lysate were added, followed by 40 μl MagSi-

DNA 300ng/ml beads suspension, and 440 μl Binding Buffer. The final mixture was mixed by 

pipetting up and down 5 times and incubated for 10 minutes at room temperature in an automated 

mixture machine. Then the tubes were placed in the magnetic separator for 3 minutes and the 

supernatant was removed. A 400 μl wash solution one (WS1) was added to new sterile Eppendrof 

tubes, the beads pellets were re-suspended by pipetting up and down 5 times , the tubes were 

placed in the magnetic separator and was then attracted to the magnetic beads for 3 minutes. The 

supernatant was removed, 400 μl wash solution two (WS2) was added to the Eppendrof tubes, the 

beads pellets were re-suspended by pipetting up and down 5 times, the tubes were placed in the 

magnetic separator and was then incubated for 3 minutes and the supernatant was removed. Then 

the tubes were placed open at 56 °C for 10 minutes to completely dry the wash solution. 100 μl 

Elution Buffer (EB) was added and preheated to 56°C, beads were re-suspended                                                                                                                                       
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by pipetting up and down, incubated for 10 minutes  at room temperature, tubes were placed in 

the magnetic separator and incubated for 3 minutes. The elutes were transferred into new 

Eppendrof tubes and stored at -80°C until used.                                                                                          

C. trachomatis by PCR detection:  One pair of oligonucleotide primers (Cinnagen - Iran) specific 

for a region of the C. trachomatis gene (accession No. AB695165.1), coding for the major outer 

membrane protein (MOMP). The sequences from 5’ to 3’ of these oligonucleotide primers were 

as follows:                                                                                                                                                                  

Forward: 5’-CCTGTGGGGAATCCTGCTGAA-3’                                                                                     

Reverse: 5’-GTCGAAAACAAAGTCACCATAGTA-3’                                                                                      

A master mixture (iNtron - Korea) containing 15 μL of dATP, dCTP, dGTP and dTTP, 5μL KCl, 

10 μL Tris-HCl (pH 8.3), 2.0μL MgCl2,  with final reaction mixture of 50 μL for each sample 

briefly; 1.5 μL of each primer (3 μL), 2.0 units of Taq DNA polymerase enzyme, and 13 μL of 

extracted DNA. The DNA amplifications were carried out using thermo cycler (Bio Rad - 

USA)in total of 40 cycles, briefly. Each cycle composed of sequential incubations at 94°C for 

one minute for DNA denaturation, 52.4°C for 1 minute for annealing the primer to the templates 

(Based on gradient PCR), and 72°C for 30 seconds for DNA chain extension. At the end of the 

40 cycles, the samples were kept for another 7 minutes at 72°C for completion of the extension 

of a DNA chain.                                                                                                                                                                  

5-μL amplified-PCR products were subjected to visualization using1.5% agarose gel in ethidium 

bromide electrophoresis (Sigma, Germany). A DNA ladder (SinaClone, Iran) was also run 

simultaneously to confirm the size of the amplified product of 103 bp (Fig. 1). 

 

 

Fig. (1): Chlamydia trachomatis DNA result (104 bp) on 2% agarose gel. 

DNA marker (Lanes 1, 10 , 16) 100 bp                                                                                                             

Positive samples (Lanes 2, 4, 6, 7)                                                                                                                     

Negative samples (Lanes 3, 5, 8 ,9 ,11, 12, 13, 14 and 15)                                                                       
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Results           

The fifty patients investigated were in the age range 15 to 45 years, with mean of 30. Most of  

the population studied were in the age range 20-28 years age range (Table 1).                                                

30 patients (60%) were females and 20 patients (40%) were males. 8 cases (30%) were found 

positive for C. trachomatis. Positive C. trachomatis cases were 2 (25%) males and 6 (75%) were 

females (Table 2). 

Table (1): Frequency rate of C. trachomatis detected according to age incidence 

 

Age incidence  

(years) 

 

Positive 

 

Negative 

 

Total 

15-19 1 (12.5%) 8 (19.1%) 9 (18%) 

20-28 4 (50%) 10 (23.8%) 14 (28%) 

29-37 1 (12.5%) 6 (14.3%) 7 (14%) 

38-45 2 (25%) 18 (42.8%) 20 (40%) 

Total  8 (100%) 42 (100%) 50 (100%) 

 

Table (2): Frequency rate of C. trachomatis detected according to gender   

 

 

Gender 

 

Positive 

 

Negative 

 

Total 

Males 2 (25%) 18 (42.8%) 20 (40%) 

Females 6 (75%) 24 (57.2%) 30 (60%) 

Total 8 (100%) 42 (100%) 50 (100%) 

 

Discussion        

C. trachomatis is one of the most prevalent causes of sexually transmitted infections. It is the 

major cause of urethritis and cervicitis, as well as their sequels such as PID and tubal infertility.  

Generally, Chlamydia trachomatis infections are more destructive for reproductive health of  
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women than men. The routinely used detection methods have low predictive value, and the 

prevalence rate of these organisms is showing much increase due to asymptomatic presentation 

of most infected patients. To solve this problem a rapid and cut off detection methods are 

needed3.                                                                                                                                                           

In this study, the frequency rate of Chlamydia trachomatis infection among STIs symptomatic 

patients was 16%. A study conducted in Khartoum by Arbab and his colleagues4 reported 74% 

frequency rate of positive Chlamydia trachomatis detected in endo cervical swabs collected from 

Sudanese women and investigated by cytological examination.                                                                                                                                          

Another study5 reported a 50% frequency rate of Chlamydia trachomatis detected by Pap smear 

testing. These findings were higher than our findings.                                                                                                                                 

Previous studies were conducted to detect genital Chlamydia trachomatis infection using PCR and 

immunofluorescence methods in infertile and non-infertile women. Chlamydia trachomatis was detected 

in 23 (15.3%) infertile women and in 7 (3.5%) non-fertile, healthy women. Using indirect immune 

fluorescence tests, a positive test titer of 1:16 was detected in 34 (22.6%) of infertile cases and 9 (4.5%) 

of controls. C. trachomatis was detected by PCR in 48 (32%) infertile women and 13 (8.7%) among 

controls6.                                                                                                                                                                           

In the present study  C. trachomatis was found to be one of the main etiological factors leading to 

sexually transmitted infections.                                                                                                                         

Conclusions: As per this study, Chlamydia trachomatis was prevalent among STIs patients in 

Khartoum.                                                                                                                                                 
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