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Abstract: 
In situ hybridization assay was performed from 22 chronic hepatitis-C virus(CHC) 

patients (9 males and 13 females) (all of them known to be positive for anti-CH 

antibodies and high transaminase levels(GOT,GPT)) in order to study the 

necroinflammatory activity and detection of HCV-RNA in the sections of liver 

biopsies. The results showed that the percentage of infected cells were ranged from 

(10-100%) with mean value of 61.77%. The HCV-RNA was detected in the 

cytoplasm of hepatocytes. 
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Introductio: 
Blood borne non – A, non – B hepatitis 

was first recognized in mid 1970s 

[1,2]. Hepatitis –C virus (HCV) was 

first identified by molecular cloning of 

the virus genome in 1989 [3]. 

        HCV is a non – cytopathic 

hepatotropic member of the 

flaviviridae that cause acute and 

chronic hepatitis, and hepatocellular 

carcinoma [4]. HCV has been 

classified as a hepacivirus based on its 

genomic organization and genetic 

homology with pestiviruses and 

flaviviruses [5]. 

Several reports have described the 

detection of HCV RNA in liver tissue 

by the techniques of in situ 

hybridization and in situ PCR  [ 6 , 7 , 

8, 9] . 

ISH technique was initially introduced 

in 1969 [10; 11], for the localization of 

DNA sequences. After 20 years 

Macvill described non – radioactive 

protocol to detect mRNA transcript in 

different tissue[12]. Currently the 

diagnosis is based on specific Ab 

detection (anti – HCV) in serum and 

several nucleic acid – based 

technology are undertaken to detect the 

prevalence of circulating virus genome 

[13]. The detection of virus genome 

and viral protein in liver sections is an 

additional diagnosis procedure [14]. 

Nevertheless, the detection and exact 

localization of the HCV genome in the 

liver and in the other tissues may have 

a key role to understanding the 

pathogenesis history of HCV infection 

[15, 16].  

For this purpose the aim of this study 

was: 

Detection of HCV RNA by in situ 

hybridization assay in CHC sections of 

liver biopsies in Iraqi patients.  

 

Materials and Methods: 
In Situ Hybridization Test: 

Replication of the hepatitis C virus in 

the hepatocytes of liver biopsy was 

detected by using the RNA probe 

hybridization / Detection system – In 

Situ Kit that was a complete 

hybridization immunodetection 

system, incorporating the biotin- 

streptavidin amplification technology 
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that recommended by manufacture 

(Maxim Biotech, Sanfrancisco). 

Principle: 

The method involved deproteinization 

of fixed tissue sections mounted on 

slides, hybridization of the target 

nucleic acid sequence with a RNA 

probe labeled with biotin, and 

detection of the hybridized probe by 

adding enzyme- conjugate 

streptavidin-AP followed by adding a 

suitable enzyme substrate (single 

component BCIP/NBT solution) which 

produced an intense blue signal 

appeared at the specific site of the 

hybridized probe that was visible by 

light microscopy. 

 This streptavidin-AP conjugate 

directly linked to the biotinylated 

probe, providing a rapid and highly 

sensitive detection method [17]. 

 

Assay Procedure: 
1- Tissue Preparation: 

 The slices were backed (after 

positioning the sections of liver biopsy 

on slides treated with egg albumin to 

adhere the tissues) in a vertical position 

at 70◦C for 1 hour or 60-65◦C 

overnight. 

 The tissue sections were 

deparaffinised by immersing the slides 

sequentially in the following solutions 

at room temperature for (Xylene, 100% 

Ethanol, 95% Ethanol, 70% Ethanol, 

Deionized distilled water). 

 The slides were placed in the 

boiling citric buffer (1X) for 3 minutes, 

boiled by hot plate,then,the slides were 

immediately transferred to deionized 

distilled water at 20-25◦C and washed 

three times for 2 minutes each, then, 

the slides were dried. 

 Enough (1X) proteinase K was 

added to cover the tissue sections and 

incubated for 10 minutes at 37◦C. 

 The slides were washed in 

deionized distilled water for 3 times, 

2minutes each. 

 The slides were dehydrated by 

immersing them sequentially in the 

following solutions at room 

temperature (70% Ethanol, 95% 

Ethanol, 100% Ethanol). 

 The slides were dried by 

incubating them at 37◦C for 5 minutes.  

 

2- Hybridization and Detection: 

 The working cRNA probe/ 

hybridization solution was added to the 

tissue sections. A cover slip was placed 

over each slide. Positive and negative 

tissue controls and positive control 

probe should be included. 

 The slides were placed in an oven 

at 70◦C for 8-10 minutes in humidity 

chamber partially opened to denature 

the secondary structure of RNA. 

 The slides were placed in humidity 

chamber and incubated at 37◦C for 

overnight to allow hybridization of the 

probe with the target nucleic acid. 

 The slides were soaked in 1X 

detergent wash buffer at 37◦C until the 

cover slips fall down. 

 1-2 drops of RNase A (15μ/ml) 

were added to tissue section, incubate 

at 37◦C (in humidity chamber) for30 

minutes. 

 The slides were washed by protein 

block (prewarmed) at 37◦C for 3 

minutes, 3-times. 

 The excess of buffer was wiped off 

carefully from around the tissue 

sections. Then 1-2 drops of conjugate 

were added to tissue sections and 

incubated at 37◦C for 20 minutes (in 

humidity chamber). 

 The slides were rinsed in detergent 

wash buffer for 5 minutes. 

 The excess of buffer was wiped off 

carefully from around the tissue 

sections. Then, 1-2 drops of substrate 

were added to tissue sections and 

incubated at room temperature for 20 

minutes in dark place. 
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 * A blue colored precipitate was 

formed at the site of the probe in 

positive cells. 

 The excess reagent was tapped off, 

and the slides were rinsed in 2-3 

changes of distilled water. 

 The slides were counterstained by 

using Nuclear Fast Red (NFR) for 30 

seconds to study morphology. 

 The slides were rinsed in distilled 

water for 1 minute. 

 The slides were dehydrated by 

sequentially dipping the slides in 

graded alcohols: 95% ethanol, then 

twice in 100% ethanol, and then in 

xylene. 

 The slides were mounted by DPX. 

 The cells were examined 

microscopically under oil emmersion 

lens for scoring. 

 

Results and Discussion: 

          Twenty – two HCV chronically 

infected patients ( 9 males , and 13 

females ) who attended at the 

Gastroenterology and hepatology 

Teaching Hospital were investigated , 

who were submitted to liver biopsies 

before starting antiviral therapy . All 

individuals were known to be positive 

for anti – HCV antibodies and high 

transaminases levels. The mean age of 

male patients was (38.5 ± 21.5) years, 

and of female patients was (33 ± 27) 

years. Liver biopsies from CHB 

patients used as negative tissue 

controls. 

          The necroinflammatory activity 

was detected with all liver sections, 

ranging from mild to moderate score 

that examined in the hospital 

laboratory. 

 The results shows that the percentage 

of infected cells ranged from (10%) to 

(100 %) with mean value (61.77 %). 

The detection of HCV RNA by ISH 

was mainly found in the cytoplasm of 

hepatocytes (fig 1.1). 

This result is in agreement with 

Carvallo et al [16] who found that the 

localization of ISH signals was 

cytoplasmic or perinuclear, and HCV 

RNA detected in 8 of 10 patients (80 

%). 
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Fig 1.1   : ISH result of HCV in hepatocytes .A- control of HBV biopsy 

(40X). B- the specificity of riboprobe for HCV infection (100X).stained 

with (Nuclear Fast Red (NFR)) 

A 
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In some studies, only a subset 

of biopsies from patients with HC 

stained positive for HCV RNA, and a 

small percentage of hepatocytes 

appeared to be infected [6,18]. In other 

studies, HCV genomes were found in 

over 90 % of biopsies from infected 

patients [19], suggesting that HCV 

infection may be more widely 

disseminated in human liver than 

previously thought. Previous studies 

have reported a wide rang in the 

percentages of hepatocytes positive for 

HCV RNA in positive liver; the reports 

have also presented conflicting data on 

the correlation among hepatic RNA, 

serum RNA, and hepatocellular injury. 

Reports suggesting no relationship 

between the level of HCV RNA in the 

liver and degree of hepatocellular 

injury have led to the hypothesis that 

HCV may not be a cytopathic virus 

[5,20,21,22]. However, other reports 

have suggested a correlation between 

HCV RNA and, or HCV antigens in 

the liver and the degree of liver injury 

[7,23,24]. 

          Chang et al [5] reported that the 

positive signals were located outside 

the nuclei, confirming that the signals 

resulted from In situ hybridization (IS) 

detecting of cytoplasmic RNA and not 

plasmid DNA. They showed a 

cytoplasmic localization of the 

granular signals which represents HCV 

genomic RNA and 73 % of 

hepatocytes stained positive for HCV 

genomic RNA by ISH.  Rodrigeus – 

I  ٌ nigo et al [25] found that the 

percentage ranged from 0.04 % to 83.3 

%. 

            Revie et al [26] reported that 

the ISH results suggest that the positive 

strand of HCV is synthesized at or 

migrates to the plasma membrane and 

that the negative strand remains in the 

cytoplasm. RNA – dependent RNA 

polymerase contains a transmembrane 

segment which is anchored in the 

membrane. Non – structural proteins 

and positive strand RNA have also 

been found associated with the plasma 

membrane. These results suggest that 

the site where HCV is fully assembled 

is probably in or near the plasma 

membrane of the infected cells. 

Probably HCV – RNA is synthesized 

in the cytoplasm and migrates to the 

plasma membrane for the final 

assembly. The completed virion is then 

released into the extra cellular space. 

            The association between 

histological index activity , serological 

markers , serum and liver HCV – RNA 

content could be used to assess the 

effectiveness of anti – viral in CHCV 

[27] , and ISH providing a solid basis 

for diagnosis and control of patients 

under anti – viral therapy. 

           Carvallo et al [16] reported that 

ISH performed constitutes a reliable 

method of HCV detection and 

localization of HCV in tissue, since it 

allows identification of specific region 

of the viral genome with high 

confidence. On the other hand, 

comparing results between HCV RNA 

detection in serum and liver by RT – 

PCR and ISH, respectively, a lower 

sensitivity of the second method was 

observed. This could be expected since 

ISH does not include amplification of 

viral genome.    
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ج في خزعات الكبد للمرضى -التنخرية للفايروس نمط دراسة الفعالية الالتهابية
 In Situ hybridizationالعراقيين والكشف عنها باستخدام تقنية 

 
 *دغنيمة صادق محم                   *العزاوي  رغد حربي

 **نوال مهدي الخالدي
 

 جامعة بغداد. -كلية العلوم -* قسم علوم الحياة
 بغداد.-تشفى الجهاز الهضمي وامراض الكبد التعليميمس** 

 
 
 لخلاصة:ا

مريضا مصابا بالتهاب الكبد الفايروسي نمط )ج( لـ )  22لـ  in situ hybridizationتم اجراء اختبار 
وارتفاع مستوى انزيمات  anti-Hc IgGانثى ( )مسبقا اظهروا جميعهم نتائج موجبة لاضداد 13ذكور و  9

GPT,GOTك من اجل دراسة الفعالية الالتهابية التنخرية والكشف عن وجود الحامض النووي الرايبي ( وذل
في المقاطع النسيجية لخزعة الكبد. اظهرت النتائج بان نسبة  (HCV-RNA)نمط )ج(  التهاب الكبد لفايروس

(, وان الحامض النووي الرايبي قد تم %61.77وبمعدل ) %100الى  %10الخلايا المصابة تتراوح ما بين 
 الكشف عنه في سايتوبلازم الخلايا الكبدية.   

 
, خزعات  In situ hybridizationج , تقنية -: التهاب الكبد الفيروسي نمطالكلمات المفتاحية

 الكبد.
 

    

       

 

 

 

  

 


