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ABSTRACT 

Hepatitis C virus (HCV) is a major etiological factor 
in chronic hepatitis, affecting up to 24% of blood donors, and 
about 75% of chronic liver diseases patients in Egypt 
Tuberculosis (TB) is an air born disease, caused by M. 
tuberculosis. The two epidemics fuel each other. together 
making the leading infectious causes of mortality worldwide. 
The present study aimed at the detection of 55 kDa 
circulating TB antigen (TB-Ag) using Western blot and 
ELISA technique among chronic hepatitis C (CHC) patients. 
Serum samples from 264 CHC patients in addition to selected 
100 healthy individuals were used as controls. All serum 
samples were screened for HCY NS4 antigen (HCV NS4-
Ag), 176 CHC patients out of 264 were positive for HCY 
NS4-Ag, and total sera of 100 healthy controls were negative 
for HCV NS4-Ag. The 55 kDa TB-Ag was identified using 
Western blot technique. The 55 kDa TB-Ag was screened 
utilizing ELISA in 176 CHC patients ·and 100 healthy 
controls. Detection rate of TB infection was 46% (81 of 176 
patients) among CHC patients, while it was 3% (3 of 100 
individuals) in the healthy controls. No significant correlation 
(p>0.05) was shown between the serum TB-Ag levels and the 
HCV NS4-Ag levels. Our results explained that there is a 
relation between HCV and TB infection, so the high TB 
prevalence and recurrence in Egypt may be due to the 
elevated incidence of HCV throughout the country. 
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INTRODUCTION 

HCV was first identified in 1989, as the virus responsible for 
most transfusion-associated non-A non-B hepatitis [WHO (1997)). The 
World Health Organization has declared HCV a global health problem, 
with approximately 170 million people (3%) of the world's population 
infected with HCV. Egypt has the highest prevalence of adult HCV 
infection in the world, averaging about 15% to 25% in the general 
population [El-Raziky et al., (2007)). HCV is mainly transmitted 
through contact with infected blood. In Egypt, the major route of 
exposure to HCV appears to be the injection of antischistosomal 
treatment, although schistosomiasis was the major public health problem 
in the past, HCV has become the most significant problem in Egypt 
[Frank et al., (2000)) . Due to the lack of efficient prevention, such as 
therapy and vaccines, an accurate early diagnosis is essential for the 
preventing transmission of the disease [Li et al., (2007)]. HCV 
infection has been associated with a number of extra-hepatic 
manifestations, including hematological. dermatological and renal 
disorders, autoimmune manifestations and neurological disorders 
[Hoofnagle (2002)). Lung involvement has also been integrated into 
this list. HCV infection is etiologically involved in the development of 
several pulmonary abnormalities [Erturk et al., (2006)]. 
Mycobacterium tuberculosis (M tuberculosis), the cause of TB, spreads 
through the air, is the most effective pathogen on earth, infecting about 
one-third of the world's population. in large measure because of its 
latent state [Paul & Stephen (2002)1. About 2 billion humans with 
latent disease generally are not ill but serve as a pool from which about 
8-1 0 million active cases of TB are drawn annually, and approximately 2 
million people are died each year [Gautam et al., (2007)). AttaUab et 
al., 2003b & 2005 identified the target 55 kDa TB-Ag in different body 
fluids of pulmonary and extra pulmonary TB patients. The aim of the 
present study was the investigation of TB infection using the target 55 
kDa circulating TB-Ag among CHC patients. 

MATERIALS AND METHODS 

Samples: 
Serum samples of 264 CHC patients (aged 20 to 65 years, mean 

age 40.3.9 ± 8.579 and median 39) were collected. They were 191 males 
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and 73 females. In addition to selected 100 serum samples from healthy 
individuals (74 males and 26 females) were included as controls. Each 
subject in the present study had negative antibody test results for HA V, 
HBV, and HIV. All patients with CHC were positive for anti-HCV 
antibodies (100%), and all of 100 healthy individuals were negative for 
anti-HCV antibodies. 

SDS-PAGE and Western blot: 
Serum samples were subjected to SDS~PAGE, at 50 !lgllane, 

using vertical slabs of 12% polyacrylamide (Laemmli (1970)), 
according to (Attallah et al., (2003b)] . 

Detection of HCV NS4-Ag using ELISA: 
HCV NS4-Ag was deteded according to Attallab et al., (2003a). 

After optimization of the reaction conditions, flat-bottomed, polystyrene, 
microtiter plates (Costar. USA), were coated with diluted serum samples 
in coating buffer to bind overnight to wells of ELISA plates. After 
blocking, 50 J.d (per well) of 1 :200 dilution. in PBS with 0.5% (v/v) 
Tween 20 (PBS-T20), of a human serum samples were added to each 
well. Serum from healthy persons was used as negative controls. The 
plates were incubated at 37"C for 2 h, washed, and then incubated, at 
3iC for l h, with Anti-rabbit lgG alkaline phosphatase (Whole 
molecule, Sigma), conjugate developed in goat was diluted ( l :700) in 
PBS-T20 containing 0.2% BSA. After washing, the substrate (p-nitro­
phenyl phosphate in 0.1 M glycine buffer; pH I 0.4) was added and the 
plates incubated for 30 min at 37" C. Optical densities (OD) were read. at 
490 run using a microplate autoreader (Metertech Inc, USA). The cut-off 
OD for ELISA positivity was set as mean 00 plus three SD for the sera 
from healthy individuals (cut-off= 0.2). 

Detection of TB-Ag using ELISA: 
After optimizati.:>n of the reaction conditions, flat-bottomed, 

polystyrene, microtiter plates (Costar, USA), were coated with diluted 
serum samples in coating buffer to bind overnight to wells of ELISA 
plates. After blocking, 50 )ll (per well) of 1 :75 dilution, in PBS with 
0.2% (v/v) Tween 20 (PBS-T20), of human serum samples were added 
to each well. Serum from healthy individuals was used as negative 
controls. The p~ates were incubated at 3iC for 2 h, washed, and then 
incubated, at 37 C for 1 h, with Anti-rabbit IgG alkaline phosphatase 
(Whole molecule, Sigma), conjugate developed in goat was diluted 
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(1 :500) in PBS-T20 containing 0.2% BSA. After washing, the substrate 
(p-nitro-phenyl phosphate in 0.1 M glycine buffer; pH I 0.4) was added 
and the plates incubated for 30 min at 37"C. Optical densities were read 
at 490 run using a microplate autoreader (Metertech Inc, USA). The cut- c 

off was set as mean 00 plus three SO for the sera from healthy 
indi\-iduals (cut-off= 0.3). 

RESULTS 

Identification of the TB-55 mAb target antigen in serum samples 
using SDS-PAGE and Western immunoblotting assays: 

SDS-PAGE separates proteins by size alone. Because sodium 
dodecyl sulfate is a negatively charged ionic detergent binds to protein 
in direct proportion to molecular weight. Antigenic extracts from sera of 
TB infected individuals were subjected to SDS-PAGE. and Western 
blotting was carried out to determine the target epitope of TB-Ag. The 
coomassie blue stained separated polypeptides have a wide range of 
molecular weights ranged from 215 kDa to 18.3 kDa. The gel was 
visualized and photographed. see Figure 1. The target antigen of the 
TB-55 mAb was identified by the Western blot at 55 kDa in serum 
samples from CHC patients according to {AttaJiah et al., (2003b)). 

Detection of HCV NS4-Ag in serum samples of CHC patients using 
ELISA: 

ELISA technique of (AttaJiah et al., (2003a)] as a sensitive and 
specific assay was used to detect HCV NS4-Ag in serum. Diluted serum 
samples in coating buffer were allowed to bind overnight to wells of 
ELISA plates. Specific antibodies to HCV NS4-Ag were added and then 
alkaline phosphatase conjugated goat anti-rabbit lgG were applied. All 
of 264 patients with CHC were tested by ELISA for the detection of 
HCV NS4-Ag against sera collected from 100 healthy individuals. 
Serum samples of 176 CHC patients (67%) out of 264 were positive for 
HCV NS4-Ag, and all of l 00 healthy controls were negative for HCV 
NS4-Ag, see Figure 2 and Figure 3. 

Detection ofTB-Ag in sera of CHC patients using ELISA: 
It has been suggested that immunoblotting is not suitable for 

routine detection of TB-Ag. Certainly, for laboratories with limited 
resources, this could prove difficult. TB-55 mAb was used as a probe in 
ELISA to detect TB-Ag in serum samples. Detection of TB-Ag using 
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ELISA is a simple, rapid, and a qualitative assay technique. Serum 
samples of 176 patients with CHC were tested by ELISA for the 
detection of TB-Ag against sera collected from 1 oo· control individuals. 
The detection rate of TB infection was 46% (81 of 176 patients) among 
CHC patients, while it was 3% (3 of 100 individuals) in healthy controls, 
see Figure 4 and Figure 5. 

Correlation between TB-Ag levels and HCV NS4-Ag levels in sera of 
CHC patients: 

A total of 81 selected cases showing positive ELISA results for 
both TB-Ag and HCV NS4-Ag were included for the correlation. There 
was no significant correlation (P>0.05, r :::: -0.093) was shown between 
the serum TB-Ag levels (00) and the HCV NS4-Ag levels (00), see 
Figure 6. 

215.0-+ 
120.0-+ 
84.0-+ 
60.0-+ 

39.2-+ 

28.0 ... 

18.3 ... 

1 2 3 4 5 6 7 8 

Fig. (1): Coomassie blue stained SDS-PAGE showing the polypeptide 
pattern of serum samples of CHC patients and selected 
healthy controls . 

Lanes 1-2: Serum of healthy control individuals. 
Lanes 3-8: Serum of patients with CHC. 

Molecular weight marker includes: Myosin (215.0 kDa), 
phosphorylase B, ( 120.0 kDa). Bovine serum albumin (84.0 kDa), 
Ovalbumin (60.0 kDa), carbonic anhydrase (39.2 kDa), trypsin inhibitor 
(28.0 kDa), and lysozyme ( 18 .3 kDa). 
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Fig. (2): The optical densities (at 490 nm) of serum samples tested for 
HCV NS4-Ag using ELISA. 

Al-Dl wells: Negative control sera. 
El-Hl wells: Positive control sera. 
A2 to H12 wells: Selected 88 out of264 screened serum samples. 
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Fig. (3 ): Detection of HCV NS4-Ag in sera of CHC patients positive for 
anti-HCV antibody and controls negative for anti-HCV 
antibody using ELISA . 
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Fig. (4): The optical densities (at 490 run) of serum samples tested for 
TB-Ag usir-g ELISA. 

Al-Dl wells : Negative controls. 

El-Hl wells: Positive controls. 

A2 to lll2 wells : 88 serum samples out of 176 HCY infected patients. 

12 

• 



• 

HCV-TB Coinfection 81 
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Fig. (5): Detection of the 55 kDa TB-Ag in sera of CHC patients infected 
with HCV (176 patients) and healthy controls ( l 00 individuals) 
using ELISA. 
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Fig. (6): Correlation between TB-Ag levels (OD) and HCV NS4-Ag 
levels ( 00) in sera of CHC patients co infected with both 
HCV and TB (n = 81, r = -0.093. p>0.05). 

DISCUSSION 

HCV is a notorious virus for its ability to evade the host immune 
system and leads to persistent infection in the majority of the acutely 
infected patients [Cerny & Chisari (1999)J. Chronic HCV infect:on is 
associated with multiple extrahepatic manifestations as well. including 
recently recognized effects on the lung. Chronic viral infection may 
increase the risk for development of accelerated lung destruction • 
[Kaoazawa et al., (2003)] . Chronic HCV infection is also associated 
with both direct and indirect effects on pulmonary tissue {Moorman et 
al., (2005) }. However. further studies will be required to confirm the 
localization and replication of HCV in lung tissues [Kanazawa et al., 
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(2003)]. TB and viral hepatitis are two of the commonest coinfections 
[Padmapriyadarsini et al., (2006)]. Studies concerning TB-HCV 
coinfection are limited, especially for detection of TB infection in HCV 
patients, but there were few studies described the diagnosis of HCV in 
TB patients. Richards et al., (2006) declared that HCV coinfection was 
common among patients infected with TB, 22% were found to be HCV 
seropositive among those infected with TB. Kuniholm et al., (2007) 
determined the prevalence of HCV antibodies among TB infected 
individuals to be 12%. In the present study, sera of 176 CHC patients 
out of 264 were positive for HCV NS4-Ag developed by Attallah et al., 
2003a; they had not received interferon treatment before sampling. All 
sera of selected 100 healthy individuals were negative for HCV NS4-
Ag. Neither physicians nor patients had any information about past or 
recent history for infection with TB; they informed us just about HCV 
infection. For diagnosis of TB, antigen detection assays can give a more 
accurate indication of current infection rather than past infection [Zheng 
et al., (1990)]. Attallah et al., 2003b & 2005 developed a simple and 
rapid immunoassay for the direct detection of a circulating 
mycobacterial antigen in sera of TB infec ted individuals using ELISA. 
TB-55 mAb was used as a probe in ELISA to detect TB antigen in 
serum samples. In the present study, we used the circulating 55 kDa TB­
Ag for detection and screening of TB infection in HCV patients. WHO, 
(2007) estimated that TB incidence rate in the general population of 
Egypt, was 251100000, using sputum smear microscopy for AFB 
detection. In the present study, the detection rate of TB infection was 
found to be 46% (81 of 176 patients) among CHC patients, while it was 
3% (3 of 100 individuals) in the healthy control group. In addition, no 
significant correlation (p>0.05) was shown between the serum TB-Ag 
levels (OD) and the HCV NS4-Ag levels (OD) in sera of CHC patients 
infected with both HCV and TB (n=8l). Since therapy for 
schistosomiasis was the major cause of the extensive · distribution of 
HCV in Egypt, we suppose that HCV epidemic may be a possible reason 
for the emergence and recurrence of TB infection in HCV patients, due 
to its impact on the immune system, in addition to delay in TB 
diagnosis. Further studies are needed to assess the impact of the high 
prevalence of HCV infection on prevalence, diagnosis and treatment 
outcomes of TB, especially in high risk populations as Egypt where 
HCV is the major epidemic. 
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