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Abstracts  

Background: The aim to present study was performed to compare between the PCR method and Ziehl-Neelsen 

stain (Acid fast stain) for detection of renal patients with genitourinary tuberculosis.  

 

Methods:  A total of 50 renal patients with genitourinary tuberculosis were included in the study. The urine 

sample was collected from Nephrology and Urology word SS Hospital, IMS, BHU, Varanasi. The detection of 

Mycobacterium tuberculosis is used by Ziehl-Neelsen stain (AFB) and Polymerase chain reaction method. 

 

Results:  

The total number of disease patients was within 11 to 70 years (39.5 ± 14.4) age groups were studies. 

According to the results of PCR the highest percentage of tuberculosis patients in relation to the total number of 

disease patients was within 21 to 30 years age group (28%) followed by 31 to 40 years age group (16%), while 

the least percentage was detected in the age group 11 to 20 years (5%). It was also found that 33 males (66%) 

and 17 females (34%) with the ratio of 1.94:1 were infected with the disease. In this study Ziehl-Neelsen stain 

was negative in all patients but polymerase chain reaction for detection of Mycobacterium tuberculosis was 88% 

patients were positive. 

 

Conclusion:   Our study concludes that polymerase chain reaction is a superior technique detection of renal 

patients with genitourinary tuberculosis comparison to Ziehl-Neelsen stain. 
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Introduction 

Mycobacterium tuberculosis (MTB), the causal agent of tuberculosis (TB), is estimated to have infected one-

third of the world's population and every year causes 8 million new tuberculosis cases and 2 million deaths.
[1]

 It 

normally affects the lungs (pulmonary TB) but can affect other sites as well (extra pulmonary tuberculosis).
[2]

 

Genitourinary tuberculosis is the second most common extra pulmonary manifestation of tuberculosis, affecting 

8–15% of the patients among pulmonary tuberculosis.
 [3] 

From the kidneys, the lungs are affected during 

hematogenic dissemination, with consequent involvement of the bladder and ureters through regressive 

infection of the collecting system. The genital organs are complicated through hematogenic (epydidimus and 

prostate) prostate and epydidimus) or retrograde canalicular distribution. 
[3,4]

 The diagnosis is often delayed, 

specifically in developing countries, due to the growth insidious with only some  nonspecific symptoms, beside 

with a need of consciousness of physicians.
[5,6]

 Because of its dangerous evolution and late onset of symptoms, 

the diagnosis and cure are infamously delayed, resulting in significant morbidity (e.g. end-stage renal failure, 

testicular destruction and shrunken bladder.
 [7,8,9] 

Genitourinary TB (GUTB) is generally caused by metastatic 

spread of organisms through the blood stream during the preparative infection. Active disease results from the 

reactivation of the initial infection. The diagnostic criterion for genitourinary tuberculosis is the isolation of 

Mycobacterium tuberculosis from urine. This is not simple to achieve, as the discharge of organisms into the 

urine is sporadic and more prominently involves few organisms.
[10]

  Direct smears are frequently negative and 

do not discriminate tuberculosis from non-tuberculosis Mycobacterium. Culture, which is further sensitive, 

takes 6 to 8 weeks because of the slow growth rate of mycobacterium.
 [11]

 Although the Ziehl-Neelsen (Z.N.) 

stain is fast and low-cost, it lacks sensitivity. 
[12]

 Due to arrival of polymerase chain reaction (PCR) as a 

diagnostic tool, a new possibility has been opened for TB diagnosis.
 [13] 

PCR is a potential means to remove the 

sensitivity and specificity restrictions of mycobacterium traditional diagnosis methods. 
[14]

 In a clinical 

laboratory, it is desirable to use detection methods that have small complication and that are relatively easy and 

secure. The present study was performed aiming to compare between the PCR methods and other conventional 

method such as Ziehl-Neelsen stain (Acid fast stain) for diagnosis of renal patients with genitourinary 

tuberculosis. 

 

Materials and Methods 

Patients 

Fifty patients clinically suggested to have renal tuberculosis were chosen from the Nephrology and Urology 

Department, Sir Sundar Lal Hospital, Banaras Hindu University, Varanasi during September 2012 to December 

2016. They were suffering with dysuria, hematuria, flank pain and pyuria. The study was approved by Institute 

of Medical Sciences, Human Research Ethics Committee, Banaras Hindu University, Varanasi, India. All 

participants were thoroughly informed about the objective of the study, as well as the risk and precaution. 
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Written consent was taken from each patient. For each patient, early morning urine samples were collected on 

three consecutive days. The specimens were collected, pooled each patient’s samples and centrifuged at 3000g 

for 20 min. Supernatant was removed and the pellet was divided into two parts. First part was used for AFB by 

the Ziehl-Neelsen method and other part was used for Polymerase chain reaction analysis.  

Ziehl-Neelsen stain (AFB) 

Purpose: Applied in the manifestation of acid-fast bacteria belonging to the genus 'mycobacterium', which 

contain the causative agent for tuberculosis. 
[15] 

Procedure 

1. The neutralized material was smeared over a clean and sterile glass slide. 2. The smear was made dry, fixed 

and covered with carbol fuschin and was gently heated steaming for 10 minutes. Precaution was taken not to 

make the strain dry.3. The slide was washed with running tap water. 4. Then the running stain was decolorized 

by adding 20 % sulphuric acid drop by drop till no more stain come off. 5. Then the smear was counter stained 

with methylene blue (0.5 gm in 100 ml DW). The solution was kept for one minute and then washed with 

running tap water. 6. Then the slide was examined by light microscope under oil immersion objective to see any 

bright rod like structure again blue background.   

DNA extraction and Quantification 

Bacterial DNA was extracted from urine sample by Mycobacterium tuberculosis commercial available Kit 

(Shanghai ZJ Bio-Tech Co., Ltd.) and Quantification of DNA was done by Qubit 2.0 Fluorometer (Invitrogen 

by life technology made in Austria).  

PCR for the detection of M. Tuberculosis 

Primer sequences IS6110 

Two oligo nucleotide primers within the IS6110 sequence (24), designated primer 41 (20 bp; 5'-

CCTGCGAGCGTAGGCGTCGG-3'; located at nucleotides 935 to 954) and primer 43 (21 bp; 5'-TCAGCC 

GCGTCCACGCCGCCA-3'; located at nucleotides 638 to 658) were synthesized at the Centers for Disease 

Control (Atlanta, Ga.). A total of 85 µM of reaction mixture was overlaid with 50 µl of mineral oil prior to the 

addition of 25 µl sample DNA. The reaction mixtures contained 1.5 mM magnesium chloride, 10 mM Tris-HCl 

(pH 8.0), 0.1% Triton X-100, 50 mM potassium chloride, 200 µM (each) nucleotide (dATP, dCTP, dGTP, and 

dTTP), 0.5 µM (each) primer, and 2.5 U of Taq polymerase (Promega Corp., Madison, Wis.) was overlaid with 

50 µl of small oil before to the adding of 25 µl of sample DNA Extracts from serial dilutions of M. tuberculosis 

were amplified at 30, 35, and 40 cycles to determine the optimum number of cycles.
[16]

 The amplification 

procedure was performed as follows. Each cycle consisted of 94°C for 2.2 min for denaturation and 68°C for 

3.25 min for annealing and primer extension. On the basis of these optimization studies, extracts from clinical 

samples were subjected to 35 cycles of amplification. Negative and positive controls were included in each 

amplification experiment. 
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Amplification products were analyzed by electrophoresis in an ethidium bromide stained 1.5% agarose gel.
 [17]

 

The amplified product of the expected 317 bp fragment was considered positive for the presence of M. 

tuberculosis. 

Statistical analysis 

Data were analyzed using SPSS, version 16 (SPSS Inc., Chicago, IL) for windows, which were included 

statistical tables (frequencies, percentages and Pearson correlation) 

Result  

According to the results of PCR shown in Fig. 1, the highest percentage of tuberculosis patients in relation to 

the total number of disease patients was within 21 to 30 years age group (28%) followed by 31 to 40 years age 

group (16%), while the least percentage was detected in the age group 11 to 20 years (5%). It was also found 

that 33 males (66%) and 17 females (34%) were infected with the disease. 

Fig. 1 Distribution of tuberculosis patients among different age groups 

 

 

The first method by using Ziehl-Neelsen stain for detection of Mycobacterium tuberculosis. In this study Ziehl-

Neelsen stain was negative in all urine specimens. Second method by using PCR for detection of MTB was 

88% patients were positive (table 1) 
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Table.1 Comparison between polymerase chain reaction and Ziehl-Neelsen stain according to suspected 

TB patients 

Methods  Frequency of 

positive cases 

Percentage % Significance 

Ziehl-Neelsen 

stain (AFB) 

50 0 0 41.667 

(p<0.001) 

Polymerase 

chain reaction 

50 44 88 

 

Figure 2. Gel electrophoresis for PCR product of 317bp (1.5%) agarose for 15 minutes at 100 volt. 

 

 

 

Figure 2 explained the agarose gel picture of PCR products of renal patients with tuberculosis patients. Lanes 1 

to 14 contain PCR products of patients and Lane 15 contains DNA marker in 100bp. Internal control band was 

formed at 100bp and positive band at approximately 317bp. Lane 1 exhibited negative control while Lane 14 

positive control. This figure showed that Lanes 3, 4, 6, 7, 8, 9, 11, 12 and 13 were positive and 2, 5 and 10 were 

negative. 

 

Discussion 

Renal tuberculosis is the most general site of extra pulmonary tuberculosis. This disease can result in cessation 

and destruction of renal mass and remedial can lead to obstruction, strictures and infection causes’ renal 

functional loss and failure. 
[18]

. Renal tuberculosis is still one of the major health problems in the many 

countries. One of the standard reasons for the malfunction of tuberculosis control programs is incapability to 

detect infectious cases early sufficient. Mycobacteria are typically present in relatively tiny number in the 

majority clinical samples including urine.
 [19]

 The first method by using Ziehl-Neelsen stain for detection of 

Mycobacterium tuberculosis. In this study Ziehl-Neelsen stain was negative in all urine specimens (table 1). 

317bp 

100bp 
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Although the Ziehl-Neelsen stain is rapid and easy on the pocket, but it lacks sensitivity. The  detection of 

tuberculosis is based on conventional methods i.e. examination of Z N staining smear and culture on 

Lowenstein Jensen (L J) medium, while the detection  criterion for genitourinary tuberculosis has based on the 

isolation of Mycobacterium tuberculosis from urine. This is not easy to obtain, as the discharge of organisms 

into the urine is sporadic and, more importantly, involves few organisms. Consequently, single specimen was 

probable to be false negative and at least 3 first morning specimens should be collected to provide the highest 

yield.
 [20] 

Another highly developed method such as polymerase chain reaction (PCR) has been useful in this 

study. Moreover, the results of this study agreed with
 [21]

 who reported that a significant variation has been 

noticed between PCR and Ziehl-Neelsen stain for detection tuberculosis infection. Furthermore has found that a 

significant difference with PCR and Ziehl-Neelsen stain for investigating renal tuberculosis and the percentage 

of positivity were lower when using Ziehl-Neelsen method.
 [22]

 PCR was supported that incidence of renal 

tuberculosis in males is more than females due to their excessive revelation to the sources of tuberculosis 

infections.
[23]

 

 

Conclusion 

 PCR is a technique used to amplify very small quantity of a specific genomic sequence fast. The occurrence of 

a very small number of bacteria may be detected within few hours, the elevated sensitivity of PCR is mainly 

useful in paucibacillary situations such as extra pulmonary tuberculosis (renal tuberculosis).
 
Also establish that 

PCR was not only rapid but also more correct than conventional methods for the detection of M. tuberculosis, 

then, PCR is a rapid and sensitive instrument to detect Mycobacterium tuberculosis in urine samples for 

Urinary tuberculosis patients. 
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