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EPATITIS C virus (HCV) infection is considered a major public 

health problem all over the world, especially in Egypt. Blood is 

almost the only route for HCV diagnosis. It has been reported that 

HCV could be detected in body fluids including saliva which 

represents an easier route than blood especially in infants and 

children. This study aimed to: 1) Assess the prevalence of HCV 

infection among high risk group of Egyptian children. 2) Evaluate the 

detection of HCV antibodies (anti-HCV) and HCV RNA in saliva 

against their detection in serum among HCV positive children. 

Patients and methods: this study included 200 children (92 males and 

108 females) who were attendants of Haematology Clinic at Abu El-

Reish Hospital, Faculty of Medicine, Cairo University, they were 

receiving frequent blood transfusions during their treatment. Serum 

and saliva samples were analyzed for detection of anti-HCV by 

ELISA technique and for HCV RNA by a home made RT-PCR 

method. Liver function tests were performed also. Results of serum 

samples revealed that 134/200 (67%) children were anti-HCV 

seropositive, out of them 79/134 (59%) children had HCV RNA in 

their sera. Saliva samples of HCV infected children (n=79) showed 

that 53/79 (67.1%) and 31/79 (39.2%) were anti -HCV and HCV RNA 

positive, respectively. Prevalence of HCV infection was 39.5% of 200 

studied children. We can conclude that: 1) Prevalence of HCV 

infection among the studied children is considered high. 2) Saliva 

could play a possible role of biological fluids as a non parenteral route 

of intrafamilial spread of HCV infection. 3) More sensitive techniques 

could be developed to use saliva as a reliable route for HCV detection. 
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DNA is a polymer of deoxyribonucleoside monophosphates covalently linked by 

3'--› 5' phosphodiester bonds. DNA exists as a double-stranded molecule in 

which the two strands wind around each other, forming a double helix stabilized 

by H-bonding between bases in adjacent strands
(1)

 . In the Watson-Crick model, 

the bases are in the interior of the helix aligned at a nearly 90 degree angle 

H 
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relative to the axis of the helix. Purine bases form hydrogen bonds with 

pyrimidines, in the crucial phenomenon of base pairing. Experimental 

determination has shown that, in any given molecule of DNA, the concentration 

of adenine (A) is equal to thymine (T) and the concentration of cytidine (C) is 

equal to guanine (G). This means that A will only base-pair with T, and C with 

G. According to this pattern, known as Watson-Crick base-pairing, the base-pairs 

composed of G and C contain three H-bonds, whereas those of A and T contain 

two H-bonds. This makes G-C base-pairs more stable than A-T base-pairs
(1)

 .  

 

  

A-T Base Pair G-C Base Pair 

 

The antiparallel nature of the helix stems from the orientation of the 

individual strands. From any fixed position in the helix, one strand is oriented in 

the 5' ---> 3' direction and the other in the 3' ---> 5' direction. On its exterior 

surface, the double helix of DNA contains two deep grooves between the ribose-

phosphate chains. These two grooves are of unequal size and termed the major 

and minor grooves. The difference in their size is due to the asymmetry of the 

deoxyribose rings and the structurally distinct nature of the upper surface of a 

base-pair relative to the bottom surface. 

  

The double helix of DNA has been shown to exist in several different forms, 

depending upon sequence content and ionic conditions of crystal preparation. 

The B-form of DNA prevails under physiological conditions of low ionic 

strength and a high degree of hydration. Regions of the helix that are rich in 

pCpG dinucleotides can exist in a novel left-handed helical conformation termed 

Z-DNA. This conformation results from a 180 degree change in the orientation 

of the bases relative to that of the more common A- and B-DNA
(1)

 .  

 

HCV is one of the most frequent causes of liver disease with an estimated 

200 million persons in the world being chronically infected
(2,3)

 leading to acute 

and chronic hepatitis, cirrhosis and hepatocellular carcinoma
(4)

. HCV is 

considered the most common aetiology of chronic liver disease in Egypt, where 

prevalence of anti-HCV is ~ 10-fold greater than in the United States and 

Europe
(5,6)

 . In Egypt anti -HCV prevalence is estimated at 12% up to 18% in the 

general population and exceeds 30% among adults older than 30 years
(7,8)

 . Its 

transmission is clearly associated with the parenteral route; however, 
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epidemiological surveys demonstrate that body fluids other than blood, including 

saliva, might be potential sources of HCV infection
(9)

 . The detection of HCV in 

saliva was studied by many authors
(10-14)

 . Although the detection of anti-HCV is 

carried out on serum, the collection of oral fluid is non-invasive, safe, simple and 

cheap
(15)

. The aim of this study was to determine the prevalence of HCV 

infection among high risk Egyptian children and to evaluate the detection of anti-

HCV and/or HCV RNA in saliva against their detection in serum. 

 

Patients and Methods 
 

This study was carried out on 200 children (92 males and 108 females) 

whose ages ranged between 4-12 years (mean of 7.96 ± 2.6 years). They were 

attendants of Haematology Clinic at Abu El-Reish Pediatric Hospital, Cairo 

University, for receiving frequent blood transfusions. Paired serum/saliva 

samples were collected. 

 

Sampling of serum and saliva samples 

Serum samples, processed within 1 hour of collection by venous puncture, 

were stored at -80
0
C refrigerator till the assay. Each participant provided oral 

fluid specimen by Saliva Sampler (manufactured for Saliva Diagnostic Systems, 

Inc., Medford, NY 11763) by M.M.L. Diagnostic Packaging, Inc. Troutdale, OR 

97060). Saliva samples were collected by “Saliva Sampler” which was intended 

for the collection and the transport of saliva samples for medical and research 

purposes. According to the manufacturer
'
s recommendations, saliva samples 

were collected and stored at -80
0
C refrigerator till the assay. All studied children 

were subjected to thorough history taking, complete clinical examination and 

laboratory assessments including: 

Liver function tests 

AST, ALT, alkaline phosphatase, total proteins and albumin. Kits used were 

Bio Merieux, France. Total and direct bilirubin was measured by Boehringer 

Manheim kit, Germany. 

 

Markers for HCV 

Determination of anti-HCV by ELISA technique (using kit supplied by 

Murex; version IV) was performed for serum samples of all studied children and 

for saliva samples of anti-HCV seropositive children.  

 

Determination of HCV RNA 

Serum samples of anti-HCV seropositive children were tested for HCV RNA 

by a ‘direct’ home made RT-PCR method described by Abdel-Hamid et al.
(16)

 . 

Negative cases were repeated after HCV RNA extraction by using total RNA 

system of Promega isolation extraction kit (USA). Saliva samples of HCV RNA 

seropositive children (n=79) were assessed for the presence of HCV RNA by the 

same method described for serum samples after HCV RNA extraction from the 

start. 

 



Eman Serry et al. 

 

Egypt. J. Chem. 53, No.6 (2010) 

794 

Sensitivity of the technique was determined by studying the products of PCR at 

serial serum dilutions. Serum of an  HCV infected patient with viral load of 2.5 x 

10
6
 copies/ml and serum of a healthy HCV negative volunteer were used. At first 

100 µl of patient’s serum were added to 150 µl serum of a healthy HCV negative 

volunteer to obtain 1x10
6
 copies /ml dilution, then 20 µl out of this dilution were 

added to 180 µl of HCV negative serum giving rise to 1x10
5
 copies/ml and so on 

resulting in 1x10
4
 copies /ml and 1X10

3
 copies/ml. Then equal volumes (of the 

diluted and negative samples) resulted in a dilution of 500 copies/ ml which was 

repeated giving rise to 250 copies/ml. Out of this dilution 100 µl were added to 

150 µl of HCV negative serum resulting in 100 copies/ml then, 100 µl: 100 µl of 

negative sample resulted in dilution of 50 copies/ml. Dilutions of saliva of the 

same patient was also performed after HCV RNA extraction. The detection limit 

of the technique was 50 copies/ml as shown in the following figure. 

 

 
 
 

 
Dilution of a high viraemia case 

(2.5 x 106 copies/ml. Positive 

bands from 1 to 7 which have 

dilutions of 105, 104, 103, 500, 250, 

100 and 50 copies/ml, respectively. 

 
 
 
 

Statistical analysis 

The results were expressed as means and standard deviation (±SD). The 

student
'
s paired t test was used for pair wise comparison between values. p<0.05 

was considered significant. 

Results 
 

Among 200 studied children 134 (67%) children were anti-HCV seropositive, 

out of them 59% (79/134) children were also HCV RNA seropositive without a 

significant difference between anti-HCV seropositives and anti-HCV 

seronegatives regarding to age or gender. The prevalence of HCV infection 

among the studied children was 39.5% (79/200). 

 

Regarding to the results of liver function tests, no significant differences 

(p>0.05) were observed between HCV RNA seronegative and seropositive 

children in the activities of  AST (55.0 ± 36.3 U/L vs. 61.5 ± 44.0 U/L),  ALT 

(18.2 ± 10.4 U/L vs. 20.4 ± 14.2 U/L), alkaline phosphatase  (134.3 ± 64.4 U/L vs. 

111.7 ± 43.0 U/L) and in the levels of albumin (5.2 ± 0.8 g/dl vs. 3.6 ± 0.6 g/dl), 

total proteins (7.2 ± 1.2 g/dl vs. 7.4 ± 1.5 g/dl), total bilirubin (1.44±1.11 mg/ dl vs. 

1.48 ± 0.78 mg/dl), direct bilirubin (0.35 ± 0.17 mg/dl vs. 0.45 ± 0.27 mg/dl). 
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Salivary anti-HCV was tested for 134 anti-HCV seropositive children and 

results revealed that 68 (50.7%) children had anti-HCV in saliva as well. 

Estimation of HCV RNA in saliva was performed to only 79 HCV RNA 

seropositive children and results revealed that 31/79 (39.2%) children had HCV 

RNA in saliva as well. The frequency of serum HCV RNA positive samples of 

anti-HCV positive children was 59%. The frequency of HCV RNA in saliva 

samples among serum HCV RNA positive children was 39.2%. These are 

represented in the following table. 

 

 

Negative Positive 

No. % No. % 

Anti-HCV detection in serum by ELISA (No=200) 66 33 134 67 

Anti-HCV detection in saliva by ELISA (No=134) 66 49.3 68 50.7 

Serum HCV RNA detection (No=134) 55 41 79 59 

Salivary HCV RNA detection (No=79) 48 60.8 31 39.2 

Frequency of anti-HCV and HCV RNA in serum and saliva of the studied children. 

 
Discussion 

 
HCV infection is the most common cause of chronic liver disease in 

Egypt
(17,18)

 . Children transfused repeatedly with blood or blood products are at 
high risk for HCV infection

(8,19,20)
 . The search for HCV in body fluids other than 

blood is important
(20)

 . The usage of oral fluid for detection of anti-HCV could be 
a useful tool for epidemiological purposes, especially when blood collection is 
difficult (small children, injecting drug users, haemophiliacs) or for field 
collection of samples in developing countries. Although reliable tests to detect 
antibodies in serum are used widely, assays for testing oral fluid are not available 
commercially at present 

(15)
 . 

 

This study was conducted to assess the prevalence of HCV infection among 

high risk group of Egyptian children as well as to evaluate the detection of anti- 

HCV and HCV RNA in saliva against their detection in serum among HCV 

positive children. 

 

Among 200 studied children 134 (67%) were anti-HCV seropositive, out of 

them 79 (59%) children had HCV RNA in their sera.  Anti-HCV seropositivity 

reflects prior  HCV  infection but not necessarily a current liver disease
(21)

 . It is 

in agreement with Sehgal et al.,
(22)

 who stated that infection risk for HCV 

increased significantly with infusion with large amounts of infected blood or 

repeated percutaneous exposure to infected blood. Our results are also in 

accordance with El-Raziky et al.,
(23)

 as they studied 105 Egyptian children who 

were anti-HCV seropositives to determine the outcome of HCV infection. 

History of blood transfusion was found in 77% of 105 children and HCV RNA 

was detected in 58.1% of 74 children among whom 54.1% had persistently 

elevated aminotransferase (ALT) levels. They concluded that blood transfusion 

remains a major risk for HCV transmission among Egyptian children. They 

added that HCV infection is not always benign in childhood period and ALT 

levels remained elevated in half of the children and histological abnormalities 

were detected in three quarters of HCV RNA positive cases. 
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Regarding to the prevalence of HCV infection, our data showed that 67% of 200 

children were exposed to HCV infection and 39.5% of 200 children (59% of 134  

anti-HCV  seropositives)  acquired  HCV  infection with  HCV  viraemia. In 1993,  

Khalifa et al.
(24)

 detected a high prevalence of HCV infection among multiply 

transfused Egyptian children; it was 83% in patients with haemophilia, 73% with 

thalathaemia, and 60% with hypoplastic anemia. Most of our children were suffering 

from thalathaemia. Therefore, this prevalence reduction in our study may be because 

of the exclusion of high-risk donors and testing of donated blood for anti-HCV which 

have reduced the estimated frequency of transmitted HCV infection. A study from 

UK investigated the feasibility of surveying HCV infection among healthy children 

using an oral fluid specimen. It was found that 2.8% were anti-HCV positive. It was 

concluded that oral fluid collection is the more acceptable to children
(25)

. Their 

children were healthy children at low risk while ours were at high risk. No significant 

differences were observed between HCV seropositives and seronegatives in 

accordance to age, gender or liver function tests. This is in accordance with 

Goncalves et al. and Hermida et al.
(26, 27)

 . 

 

To evaluate the detection of anti-HCV and HCV RNA in saliva against their 

detection in serum, our results of serum samples revealed that 134/200 (67%) 

and 79/134 (59%) were anti-HCV and HCV RNA seropositive, respectively. 

Saliva samples of HCV infected children (n=79) showed that 53/79 (67.1%) and 

31/79 (39.2%) were anti-HCV and HCV RNA positive, respectively. Previous 

studies showed controversial results. Some showed lower values while others 

showed higher ones but most of them agreed that HCV RNA can be detected in 

saliva of HCV positive patients. Our results of HCV RNA detection in sera 

(59%) and in saliva (39.2%) were higher in saliva samples than those observed 

by Goncalves and his coworkers
(26)

 who found that 82% of 39 HCV positive 

patients (chronic hepatitis and cirrhosis) had HCV RNA in serum samples, while 

8/39 (20.5%) had HCV RNA in saliva samples. They observed total concordance 

between HCV genotype detection in serum and saliva samples from the same 

patient. Maticic et al.
(28)

 reported that frequencies of HCV RNA in sera and 

saliva samples of 48 chronic hepatitis patients were 100% and 35%, respectively. 

In 1995, Sugimura
(29)

 and his coworkers found that HCV RNA was detected in 

44% and 36% in sera and saliva samples, respectively of 76 patients with chronic 

hepatitis. Although HCV RNA detection in sera of 15 chronic hepatitis patients 

was 100%,  salivary HCV RNA frequency was  26.6%  as reported by Becheur 

et al.
(30)

. In Italy, Mastromatteo et al.
(31)

 found HCV RNA in 44% of their 

examined saliva samples and 39% of these were found serum HCV RNA 

negative. In 1999, El -Medany et al.
(32)

 found that the frequencies of anti-HCV 

positivity in serum and saliva samples were 82.2% and 37% of 45 chronic liver 

disease patients vs. 72.2% and 13.6% of 44 non liver disease patients. Among 59 

patients coinfected with HCV and human immunodeficiency virus (HIV), HCV 

RNA was detected in  76.3%  and in  37%  in sera and saliva, respectively (Rey 

et al.
(33)

. Another study reported that HCV RNA was detected in 75% and 0% of 

sera and saliva samples, respectively of 102 HCV- HIV-coinfected patients 
(34) 

. 

In Japan, Suzuki et al.
(20)

 quantitatively determined HCV RNA in 31% of saliva 
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samples and in 85% of gingival crevicular fluid (GCF) of 26 HCV positive 

patients. They observed that 46% of GCF samples had viral titers similar to or 

greater than those observed in the sera. So, HCV RNA detection in GCF may be 

a promising mean for HCV diagnosis by using body fluids. 

 

Detection of HCV RNA in saliva of 39.2% of our children is lower than 

those reported by others. 

 

In Spain, Eirea et al.
(11)

 reported that the prevalence of HCV in saliva of 75 
HCV patients and 75 HCV-HIV-coinfected patients was 52% and 65%, 
respectively. They concluded that there was a trend toward a higher HCV RNA 
prevalence in the saliva of HCV-HIV- coinfected patients. In Italy, Fabris et al.

(35)
 

reported that HCV RNA was detected in sera of 39/45 (86.6%) and in saliva of 
22/39 (56.3%) of 45 patients with chronic hepatitis. They added that in all of the 
latter, the presence of HCV RNA was restricted to the cell fraction of saliva. We 
used whole saliva samples of our children. In 2002, Hermida et al.

(27)
 reported 

that salivary HCV RNA prevalence was 52.4% of 61 HCV RNA seropositive 
patients. They applied a highly sensitive technique with a detection limit of 10 
HCV RNA copies/ml, while our detection limit was 50 HCV RNA copies/ml. 
Diz Dioz et al.

(10)
 demonstrated HCV RNA in saliva samples of 26/ 44 (59%) of 

patients with chronic hepatitis and Lins et al.
(9)

 reported that HCV RNA was 
detected in 100% of saliva samples of chronic hepatitis patients with viraemia. 
The lower frequency of HCV RNA in saliva samples observed in our study may 
be attributed to a fact that their studies were generally based on patients 
diagnosed with chronic HCV infection while our study based on children at high 
risk “receiving frequent blood transfusions”. Also, it may be due to a quantity of 
HCV RNA in saliva samples below the level of PCR sensitivity. Various studies 
have compared viral load in sera of HCV infected patients with the presence of 
HCV RNA in saliva and found a positive correlation

(11,14,27,35,36)
. However, some 

studies did not find this correlation
(9,33)

. On the other hand, other investigators 
reported that they were able to detect HCV in saliva samples from patients but 
could not detect HCV in their blood

(20,31,37-39)
. A possible explanation for such 

findings is the fact that HCV can replicate in oral epithelial cells in patients 
without HCV in blood

(39,40)
. In addition, in our study sera of anti-HCV 

seropositive children were analyzed for detection of HCV RNA in serum and 
positive cases only (n=79) were further tested for the presence of HCV RNA in 
saliva. Therefore, some number of our children may be misdiagnosed owing to 
the presence of infected serum-negative but saliva-positive subjects for the 
presence of the virus and we did not evaluate them. The variations in HCV RNA 
frequencies in saliva samples in different studies may be also due to the sampling 
methods used. In one study, oropharyngeal washes were used as the sampling 
method giving 20% HCV RNA positivity

(41)
 , whereas in another publication, 

oral sponges (Salivette and Omnisal) were used, but the authors were unable to 
detect HCV RNA in the saliva of HCV and HIV coinfected patients

(34)
. Cell-free 

saliva samples from anti-HCV positive patients resulted in 20.5% positivity
(26)

. 
We used whole saliva samples. 
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Finally, our detection of HCV RNA in saliva of HCV infected children suggests 

a role of oral fluids in intrafamilial spread of HCV infection. A large number of 

hepatitis C carriers were reported in whom no route of infection can be 

identified
(27,42)

. This suggests a possible role of biological fluids in intrafamilial 

spread of HCV
(31)

. In Egypt, Mohamed et al.
(8)

 studied the incidence of HCV 

infection and associated risk factors. They found that 67% of seroconverters were 

younger than 20 years of age and they suggested that transmission of HCV is 

occurring between family members by unknown routes. They suspected a role of 

saliva in intrafamilial transmission. Saliva can contain a range of infectious agents 

and despite of several antimicrobial mechanisms, transmission of these can occur
(19)

. 

Experimental infections by HCV contaminated saliva inoculated in non-human 

primates
(43)

 and HCV transmissions following human bites 
(44,45)

 have been reported. 

 

These findings obtained provide important implications for medical 

personnel regarding HCV transmission in health care settings as well as for HCV 

epidemiology, as the origin of the HCV viral infection remains unclear in up to 

40% of cases 
(20)

 . 

 

Acknowledgment : We are grateful to Prof Dr Ahmed Abbas Raouf, the principal 

investigator of DANIDA project at Liver Institute for offering all the laboratory 

facilities and reagents. 
 

References 
 

1. Champe, P.C., Harvey, R.A. and Ferrier, D.R., DNA structure replication and 

repair. In: Lippincott's Illustrated Reviews, 4, 395 (2008). 

 

2.    Lauer, G.M. and Walker, B.D., Hepatitis C virus infection. N. Engl. J. Med., 345, 

41 (2001). 

 

3.    Wang, C.C., Morishima, C., Chung, M., Engelberg, R., Krantz, E., Krows, M., 

Sullivan, D.G., Gretch, D.R. and Corey, L., High serum hepatitis C virus (HCV) 

RNA laod predicts the presence of HCV RNA in saliva from individuals with 

chronic and acute HCV infection. J. Infect. Dis., 193, 672 (2006). 

 

4. Penin, F., Dubuisson, J., Rey, F.A,, Moradpour, D. and Pawlotsky, J.M., 

Structural biology of hepatitis C virus. Hepatol, 39 , 5 (2004).  

 

5. Frank, C., Mohamed, M.K., Strickland, G.T., Lavanchy, D., Arthur, R.R., 

Magder, L.S., El Khoby, T., Abdel-Wahab, Y., Aly Ohn, E.S., Anwar, W. and 

Sallam, I., The role of parenteral antischistosomal therapy in the spread of hepatitis 

C virus in Egypt. Lancet, 335, 887 (2000).  

 

6. Strickland, T., ELhefni, H., Salman, T., Waked, I., Abd EL-Hamid, M., 

Mikhail, N., Esmat, G. and Fix, A., Role of Hepatitis C infection in chronic liver 

disease in Egypt. Am. J. Trop. Med. Hyg., 67, 436 (2002).  

 

7. El-Gaafary, M., Rekacewicz, C., Abdel-Rahman, A.G., Allam, M.F., El-

Hosseiny, M., Abdel-Hamid, M., Colombani, F., Sultan, Y., El-Aidy, S., 



Can HCV RNA Be Detected in Saliva… 

 

Egypt. J. Chem. 53, No.6 (2010) 

799 

Fontanet, A. and Mohamed, M.K., Survillance of acute hepatitis C in Cairo, Egypt. 

J. Med. Virol, 76, 520 (2005).  

 

8. Mohamed, M.K., Abdel-Hamid, M., Mikhail, N.N., Abdel-Aziz, F., Medhat, A., 

Magder, L.S., Fix, A.D. and Strickland, G.T., Intrafamilial transmission of 

hepatitis C in Egypt. Hepatol, 42, 683 (2005). 

 

9. Lins, L., Almeida, H., Vitvisk, L., Carmo, T., Parana, R. and Reis, M.G., 

Detection of hepatitis C virus RNA in saliva is not related to oral health status or oral 

viral load. J. Med. Virol, 77, 216 (2005).  

 

10. Diz Dios, P., Castro, A., Rodriguez, I., Reforma, N.G., Castro, M., Eirea, M. and 

Hermida, M., HCV clearance patterns in saliva and serum of patients with chronic 

HCV infection under interferon plus ribavirin therapy. J. Oral Pathol. Med., 34, 308 

(2005). 

 

11. Eirea, M., Dios, P.D., Hermida, M., Rodriguez, I., Castro, A. and Ocampo, A., 

Detection of HCV RNA in saliva of HIV-HCV coinfected patients. AIDS Res. Hum. 

Retroviruses, 21, 1011 (2005). 

 

12. Elsana, S., Sikuler, E., Yaari, A., Shemer-Avni, Y. and Margalith, M., Salivary 

HCV-antibodies; a follow-up cohort study of liver disease patients. Clin. Lab. 47, 

335 (2001). 

 

13. Lucidarme, D., Decoster, A., Delamare, C., Schmitt, C., Kozlowski, D., 

Harbonnier, J., Jacob, C., Cyran, C., Forzy, G., Defer, C., Ilef, D., Emmanuelli, 

J. and Filoche, B., An inter-laboratory study of anti-HCV detection in saliva 

samples. Gastroenterol Clin. Biol., 27, 159 (2003).  

 

14. Wang, C.C., Wang, W.J., Chang, T.T. and Chou, P., Community based study of 

hepatitis C virus infection and type 2 diabetes: an association affected by age and 

hepatitis severity status. Am. J. Gastroenterol, 158, 1154 (2003).  

 

15. De Cock, L., Hutse, V., Verhaegen, E., Quoilin, S.V. and Enberghe, H. and Vranckx, 

R., Detection of HCV antibodies in oral fluid. J. Virol  Meth, 122, 179 (2004).  

 

16. Mohamed Abdel-Hamid, Daniel, C. Edelman, W. Edward Highsmith, and Neil 

T. Constantine, Optimization, assessment, and proposed use of a direct nested 

reverse transcription-polymerase chain reaction protocol for the detection of hepatitis 

C Virus. Journal of Human Virology, 1, 58 (1997). 

 

17. Al-Sherbiny, M., Osman, A., Mohamed, N., Shata, M.T., Abdel-Aziz, F., Abdel-

Hamid, M., Abdel-wahab, S.F., Mikhail, N., Stoszek, S., Ruggelr, L., Folgorl, A., 

Nicosia, A., Prince, A.M. and Strickland, T., Exposure to hepatitis C virus induces 

cellular immune responses without detectable viraemia or seroconversion. Am. J. 

Trop. Med. Hyg, 73, 44 (2005).  

 

18. El-Raziky, M.S., El-Hawary, M., Esmat, G., Abouzied, A.M., El-Koofy, N., 

Mohsen, N., Mansour, S., Shaheen, A., Abdel Hamid, M. and El-Karaksy, H., 

Prevalence and risk factors of asymptomatic hepatitis C virus infection in Egyptian 

children. World J. Gastroenterol , 13 (12), 1828-1832 (2007).  

 



Eman Serry et al. 

 

Egypt. J. Chem. 53, No.6 (2010) 

800 

19. Ferreiro, M.C., Dios, P.D. and Scully, C., Transmission of hepatitis C virus by 

saliva. Oral Dis. 11, 230 (2005). 

 

20. Suzuki, T., Omata, K., Sato, T., Miyasaka, T., Arai, C., Maeda, M., Matsuno, T. and 

Miyamura, T., Quantitative detection of hepatitis C virus (HCV) RNA in saliva and 

gingival crevicular fluid of HCV-infected patients. J. Clin. Microbiol. 43, 4413 (2005).  

 

21. Habib, M., Mohamed, M.K., Abdel-Aziz, F., Magder, L.S., Abdel-Hamid, M., 

Gamil, F., Madkour, S., Mikhail, N.N., Anwar, W., Strickland, G.T,, Fix, A.D. 

and Sallam, I., Hepatitis C virus infection in the Nile Delta: risk factors for 

seropositivity. Hepatol, 33, 248 (2001). 

 

22. Sehgal, S., Patricia, L. and Allen, J., Hepatitis C in children. Pediatr Nurs. 30, 409 

(2004).  

 

23. El-Raziky, M.S., EL-Hawary, M., El-Koofy, N., Okasha, S., Kotb, M., Salama, K., 

Esmat, G., El-Raziky, M., Abouzeid, A.M. and El-Karaksy, H., Hepatitis C virus 

infection in Egyptian children: single centre experience. J. Viral Hepat, 11, 471 (2004).  

 

24. Khalifa, A.S., Mitchell, B.S., Watt, D.A., El-Samahy, M.H., El-Sayed, M.H., 

Hassan, N.F., Jennings, G.B., Hibbs, R.G. and Crowin, A.L., Prevalence of 

hepatitis C viral antibody in transfused and nontransfused Egyptian children. Am. J. 

Trop. Hyg. 49, 316 (1993). 

 

25. Chatzipantazi, P., Roy, K.M., Cameron, S.O., Goldberg, D., Welbury, R. and 

Bagg, J., The feasibility and acceptability of collecting oral fluid from healthy 

children for anti-HCV testing. Arch. Dis. Child, 89, 185 (2004).  

 

26. Goncalves, P.L., Cunha, C.B., Busek, S.C.U., Oliveira, G.C., Ribeiro-Rodrigues, 

R. and Pereira, F.E.L., Detection of hepatitis C virus RNA in saliva samples from 

patients with seric anti-HCV antibodies. Braz. J. Infect. Dis., 9, 28 (2005).  

 

27. Hermida, M., Ferreiro, M.C., Barral, S., Laredo, R., Castro, A. and Diz Dios, P., 

Detection of HCV RNA in saliva of patients with hepatitis C infection by using a 

highly sensitive test. J. Virol Meth, 101, 29 (2002).  

 

28. Maticic, M., Poljac, K., Kramar, B., Seme, K., Brinovec, V., Meglic-Volkar, J., 

Zakotnik and Skaleric, U., Detection of hepatitis C virus RNA from gingival crevecular 

fluid and its relation to virus presence in saliva. J. Periodontol . 72, 11 (2001). 

 

29. Sugimura, H., Yamamoto, H., Watabiki, H., Ogawa, H., Harada, H., Saitoh, I., 

Miyamura, T., Inoue, M., Tajima, K. and Kino, I., Correlation of detectability of 

hepatitis C virus genome in saliva of elderly Japanese symptomatic HCV carriers 

with their hepatic function. Infection . 23, 258 (1995). 

 

30. Becheur, H., Harzic, M., Colardell, P. et al., Hepatitis C virus contamination of 

endoscopes and biopsy forceps. Gastroenterol Clin. Biol.  24, 906 (2000). 

 

31. Mastromatteo, A.M., Rapaccini, G.L., Pompili, M., Ursino, S., Romano-Spica, 

V., Gasbarrini, G. and Vanini, G., Hepatitis C virus infection: other biological 

fluids than blood may be responsible for intrafamilial spread. Hepatogastroenterol, 

48, 193 (2001).  



Can HCV RNA Be Detected in Saliva… 

 

Egypt. J. Chem. 53, No.6 (2010) 

801 

32. El-Medany, O.M., Abdel Wahab, E.K.S., Abu Shady, E.A. and Gad, El-Hak, N., 

Chronic liver disease and hepatitis C virus in Egyptian patients. 

Hepatogastroenterol, 46, 1895 (1999).  

 

33. Rey, D., Fritsch, S., Schmitt, C., Meyer, P., Lang, J.M. and Stoll-Keller, F., 

Quantitation of hepatitis C virus RNA in saliva and serum of patients coinfected with 

HCV and human immunodeficiency virus. J. Med. Virol, 63, 117 (2001). 

 

34. VanDoornum, G.J., Lodder, A., Buimer, M., Sargent, S. and Thieme, T., 

Evaluation of hepatitis C antibody testing in saliva specimens collected by two 

different systems in comparison with antibody and HCV RNA in serum. J. Med. 

Virol, 64, 13 (2001). 

 

35. Fabris, P., Infantolino, D., Biasin, M.R., Marchelle, G., Venza , E., Terribile, 

W., Marin, V., Benedetti, P., Tositti, G., Manfrin, V. and de Lalla, F., High 

prevalence of HCV RNA in the saliva cell fraction of patients with chronic hepatitis 

C but no evidence of HCV transmission among sexual partners. Infect., 27, 86 

(1999).  

 

36. Mariette, X., Loiseau, P. and Morinet, F., Hepatitis C in saliva. Ann. Intern. Med., 

122, 556 (1995). 

 

37. De Cock, L., Hutse, V. and Vranckx, R., Correlation between detection of 

antibodies against hepatitis C virus in oral fluid and hepatitis C virus RNA in serum. 

Eur. J. Clin. Microbiol. Infect. Dis., 24, 566 (2005). 

 

38. Roy, K.M., Bagg, J. and McCarron, B., The effect of saliva specimen collection, 

handling and storage protocols on hepatitis C virus (HCV) RNA detection by PCR. 

Oral Dis., 5, 123 (1999).  

 

39. Savldi, E., Gargiulo, F., Marinone, M.G. et al., HCV RNA occurrence in saliva of 

odontoiatric HCV seropositive patients. Minerva Stomatol, 50, 71 (2001).  

 

40. Arrieta, J.J., Rodrigueuz-Inigo, E., Casqueiro, M. et al., Detection of hepatitis C 

virus replication by In situ hybridization in epithelial cells of anti-HCV positive 

patients with and without oral lichen planus. Hepatol, 32, 97 (2000).  

 

41.  Puchhammer-Stockl, E., Mor, W., Kundi, M., Heinz, F.X., Hofmann, H. and 

Kunz, C., Prevalence of hepatitis C virus RNA in serum and throat washings of 

children with chronic hepatitis. J. Med. Virol, 43,143 (1994). 

 

42. Ferreiro, M.C., Prieto, M.H. and Dios, P.D., Sporadic transmission of hepatitis C 

in dental practice. Med. Clin. (Barc); 123, 271 (2004).  

 

43. Abe, K. and Inchauspe, G., Transmission of hepatitis C by saliva. Lancet; 337, 248 

(1991). 

 

44. Dusheiko, G.M., Smith, M. and Scheuer, P.J., Hepatitis C virus transmitted by 

human bite. Lancet, 336, 503 (1990).  



Eman Serry et al. 

 

Egypt. J. Chem. 53, No.6 (2010) 

802 

45. Figueiredo, J.F., Borges, A.S., Martinez, R., Martinelli, A.L., Villanova, M.G., 

Covas, D.T. and Passas, A.D., Transmission of hepatitis C virus but not human 

immunodeficiency virus type 1 by a human bite. Clin. Infect. Dis., 19, 546 (1994). 

 

 

 ( Received 2/2/2010; 

accepted 8/8/2010)  

 

 

سةةفو ةةفوضاةةااوا   ةةا ووامكانيةةتواجا ةةحواض ةةاموواضفةةجس وض يةة س 

 ضمتك رينويااضججنوبفقلواضحمواذاضمص يينواض

و
ووووو و**آمةةةةا واضب ةةةة س  وو*شةةةة يكواضك ةةةة اس  و*غب يةةةةا وماريانةةةةاوايمةةةةانوسةةةة   

وو***أحمحورؤسفوس*واب اهيموزيح

كليممةلل–قسممالكيمي يمماءلكية ممويةل*لكليممةلكيطمم ل لل–لةلكيطبيممةـممـاءلكيحيويـممـقسممالكيمي ي

ل–كليمةلكيطم لل–ل(وحمة لمممضكالكيمةمل)قسمالكطفاما ل** لجامةةلكي نوفيمةلل–كيةلومل

ل.مصضل–كيقاهض لل–كي ةهةلكيقومىليلمبةل***ولةةلكيقاهض جام

ل

بينهماللضوسىلجلفىلج يعلمنحماءلكيةمايالومم تنتشضلكلاصابةلب ضالكلايتهابلكيمبةىلكياي

 كينشمضك لمم لكثيمض نشمضفى وقمة.لليتشخيصم مصمضلويةمةلكيمةملهمولكي صمةئلكيض يسمىل

لي ثم لكيمىى بكيلةما بينهما ومم  كي ختلامةلكيجسما سموك   فمى كيايمضو  ذيم  وجمو لكيةل ية

 يىي ل.كيولا  لولكطفاا  حةيثى فى وخصوصا لليلتشخيص يلتةكو  كيةم م  مسه  وسيلة

 بقسمالكيمةم مممضكا وحمة  علمى كي تمض  ي لمم  فام لمما تى علمى كيةئكسمة همى  مجضيت

 نسمبة يةئكسمةللكيمةم مم  مةوضمة ك يما  ينقم لكيقماهض  بجامةمة كيطم  بمليمة فاما طك

لومقائنتهمالبلةمابها يم  كي  ما   جسمامطك وكمىي لج كيمبمةى  كيايمضو بةمةوىلصمابةلإك

 كياحمص  لوتما كي ضضمى كيتمائي  مخمى وقمةل.بهما كيخاصمة كيمةم عينما  فمى بوجو هما

لمينممي " : مثمم  كي ختلاممةلكيمبممة وظمما   قيمما  تمما وقممةل.مممنها يممم  كلينيمممىلإك

 بضوتينما  -ميبمومي ل-كيقلموى كياوسماا  -ممينوتضكنسمايضي لمسمبائتيت-كمينوتضكنسمايضك 

 ج يلايمضو لكي  ما   جسمامطك  لالا  ع م  تما وقمة ."ومباشمض  كليمة صماضكء -كليمة

 ق نما(ل.ل٪ل76لبنسمبة)للفاما طك مم  فام  431 فمى إيجابيمة فوجمة لفاما طك يج يمع

 فمى يم  كيتضكك مىلكيتسلسلى بايتااع  يلايضو ل" RNA"لكينووى كيحامض ع  بايبحث

لصمابةيلإ تةضضموك م م  ٪لل97 بنسمبة)لفام ال 67 فمى إيجابيا للفمانلفاا طك ءلايهؤ كيةم

لل.(كيةئكسة عليها مجضيتلكيىي  كلها فاا طك مج وع م  ٪ل37و9 وبنسبة بايايضو 

 

 يةابها عينا  فى فبحثنال. باي ضا باياة  مصيبوك قة كيىي لفاا طك ي ثلون وها

 وكانمت يم لوىكينمو كيحمامض عم  وكمىي  ج يلايمضو  كي  ما  لجسمامطك وجمو  ع 

لكي  ما   جسمامي لباينسمبة(ل٪ل76و4 لبنسمبة)لفام ل39/67ل فمى إيجابيمة كينتيجمة

ليلايمضو ل" RNA"لكينمووى يلحمامض باينسمبةل٪ل2و37 لبنسمبةفام لل34ل/67و

 باياةم  تةضضموك قةلكيةئكسة هى  مفاا  م ٪لل76 لمن ينا يتبي  هنا وم ل. ج كيمبةى

 ومم ل.فاا كلا ك  م ل٪ل37و9لفة  ي ضابا منها مصي  وقةلبايايضو لصابةي 

 مقم  منهما مم  بمايضمالكي تقةملكيةايا يةو  باينسبةلمضتاةة تةةلكينسبة هى لمن يتبي  هنا

 يةماب فمى ناسم  كيايمضو  ظهوئ فإن كينتا ج هى  وم ل.مخضى  ئكسا فىللسبق م ا

 يمبةىك بايايضو لكيةةوى إنتشائ فى يلةاب ما يةوئ يشيض باي ضا كي صابة كيطاا 

 بةمض فمى كيمةم مم  بمة  ل كيتشمخيص فمى منم  سمتاا  كلا ي مم  مؤشمض فهمى وكمىي  ج

ل. كيحالا


