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Abstract: The communicable Hepatitis C Virus (HCV) infection causes global health problems and deaths due 

to transmission by blood and body fluids and general symptoms include loss of appetite, fatigue, fever, 

abdominal pain, swelling, jaundice, and dark urine.This study contains a detailed study about the potent 

biochemical biomarkers for the diagnosis and detection of HCV infection. It includes the biochemical profiling 

relating to the HCV infection among both the genders of the human population is included in this paper.96 (5ml) 

EDTA blood samples of suspected HCV infected patients were collected from the different hospitals in 

Dehradun, Uttarakhand, India. The RNA extraction was performedwith the help of QIAamp Viral RNA mini kit 

(Cat. no. 52904). The HCV RNA quantification was achieved using the machine named Rotor Gene Q5 Plex 

Real-Time PCR and master mix was prepared by the Artus Amplification Kit from Qiagen.Out of 96 samples 

collected for HCV RNA biochemical profiling, 58 cases i.e., were found with the heavy load of virus and the 

study had 38 cases in which target virus was not detected. The biochemical investigation was performed on 96 

cases with a high viral load of more than 34 IU/ml (≥34 IU/ml). The cases belonging to age 21-40 and 41-60 

years were found to be most prominent among 35 and 37 cases respectively due to the repeated exposure to 

infected blood and the age group of 0-20 years was found to be least susceptible due to the protective antibody 

titer against HCV due to the vaccination in early age. 

Keywords: Hepatitis C Virus (HCV); Real-Time Polymerase Chain Reaction (RT-PCR); Biochemical 

profiling; SGOT; SGPT; Alkaline phosphatase; Bilirubin; Globulin 

 

Introduction 

The contagious liver disease is caused by an 

endogenous, infectious viral agent called the 

Hepatitis C virus (HCV)(Nelsonet al., 2011). 

Hepatitis C Virus (HCV) is related to the 

global health problem due to the symptoms 

like chronic liver diseases, progression to 

cirrhosis and hepatocellular cancer (Kuriyal et 

al. 2019). It acts as an etiological viral agent 

that is transmitted by blood and blood 

transfusion. Such blood transfusion can occur 

by contact with the infected body fluids, 

sharing needles and other items which came in 

contact with the infected individuals. The 

common symptom includes loss of appetite, 

fatigue, fever, abdominal pain, swelling, 

jaundice, and dark urine (Mahmood et al., 

2013). It belongs to the Hepacivirus genus 

https://doi.org/10.51220/jmr.v16i3.25
https://doi.org/10.51220/jmr.v16i3.25
http://jmr.sharadpauri.org/
http://jmr.sharadpauri.org/
https://mjl.clarivate.com/search-results?issn=0974-3030
https://mjl.clarivate.com/search-results?issn=0974-3030
mailto:drshwetasahni@gmail.com
mailto:drshwetasahni@gmail.com


J. Mountain Res. P-ISSN: 0974-3030, E-ISSN: 2582-5011              DOI: https://doi.org/10.51220/jmr.v16i3.25 

Vol. 16(3), (2021), 241-250 
 

 

©SHARAD        WoS Indexing 242 

within the Flaviviridae family. Its viral 

structure is enveloped with a single RNA 

positive strand of 50 nm diameter and 9.5 kb 

genome (Fujimoto el al. 2012). The internal 

ribosome translates the polyprotein encoded 

by the genomic RNA which is later on 

followed by cleaving itself with the help of 

viral proteases into the ten mature viral 

proteins(Moriishi and Matsuura, 2012).The 

viral protease cleaves the remaining part left, 

producing the six non-structural proteins in 

which NS3 protease is also present (Honget 

al., 2018).  

As the liver isthe main organ being infected by 

HCV, a liver function test is performed to 

examine the liver dysfunction (Akram et al., 

2017).Liver function test inspects the presence 

of different enzymes activities like enzyme 

aminotransferases is found five times greater 

than the normal limits in the tissue and body 

fluids which indicates hepatitis in patients. 

Moreover, these enzymes are not normally 

present in the serum sample,and if present, 

liver damage is suggested.The problem with 

HCV relates to the late diagnosis due to which 

proper and timely treatment is not given to the 

patients. It happens because of late visual 

symptoms which in turn causes high mortality 

and morbidity rates (Moustafaet al., 2012). 

This causes the disease burden within the 

population all around the globe.To provide 

proper treatment and improved survival rates, 

early diagnosis is necessary. According to a 

study HCV has become a global health threat 

and holds fifth and ninth position among men 

and women causing Hepatocellular carcinoma 

(HCC), respectively (Mittal, 2013).It causes 

cancer-related mortality by becoming the 

second most dangerous disease in the world by 

diagnosing more than half a million cases 

every year (Nomairet al., 2019). Also, it 

cannot be denied that HCC has become one of 

the major risk factor of HCV. It is very 

difficult to diagnose Liver cancer and hence it 

calls for better approaches to diagnose primary 

liver cancer efficiently and successfully (Qin 

et al., 2010). Due to the absence of potential 

biomarkers for early diagnosis, HCC is 

thought to be nearly incurable (Ressomet al., 

2012).The liver is the main hub for 

metabolization and conditions like liver 

damage or HCC disrupts very basal, primitive 

and important processes of metabolism which 

includes glycolysis, gluconeogenesis, 

etc.chronic HCV infection disruptsthe normal 

functioning of the metabolism and lead to 

abnormalities within the process (Chen et al., 

2019).This disorder in the normal processing 

function of the body can be used in the 

prognosis of HCV infection(Bugianesiet al., 

2012). 

During the malignancy of HCC cells, 

increased demand for energy is fulfilled by the 

glycolysis process. Also, the process of 

gluconeogenesis causes the increase in 

turnover of glucogenic amino acids like 

glycine, alanine, etc and some free fatty acids. 

This property is used in metabolome analysis 

which provides a better approach and good 

potential in finding the alternatives for early 

diagnosis of HCV and HCC. Another 

approach of lipidomic analysis can provide a 
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new biomarker for diagnosis as some studies 

suggest that downregulation of FA oxidation; 

certain saturated lipids catabolism which 

shows high AFP level seen in patient serum 

sample (Björnsonet al., 2015;Beyoğluet al., 

2013; Pattersonet al., 2011).HCV is known 

fora symptom like a steatosis and it 

encourages lipidosis to make the environment 

rich in lipid which is in favor ofthe virus to 

grow rapidly. This synergistic effect of HCV 

infection with lipid turnover helps in the 

activation and expression of specific 

transcription factors which are involved in the 

increase of FA, triglycerides and cholesterol 

(Syedet al., 2010).Also, overall disruption in 

metabolism gives rise to the possibility of 

many disease progressions such as type 2 

diabetes mellitus in inclined individuals, 

nonalcoholic fatty acid liver disease and 

already mentioned HCC (Kaddai and Negro, 

2011; Fu and Prasad, 2014).This study 

contains a detailed study about biochemical 

profiling and investigation to search for potent 

biomarkers for the diagnosis and detection of 

HCV infection. The research in this paper 

includes the data relevant to the different age 

groups among both the genders of the human 

population.  

 

Materials and Methods 

This study considered 96 (5ml) EDTA blood 

samples of suspected HCV infected patients. 

These samples were collected from the 

different hospitals in the Dehradun, 

Uttarakhand, India, including the OPDs and 

IPDs of Gastroenterology, Medicine, 

Gynecology, Pediatrics, Tuberculosis, Chest 

and Surgery. 96 EDTA blood samples were 

collected and the RNA was extracted from the 

QIAamp Viral RNA mini kit (Cat. no. 52904). 

The template for HCV quantification was 

served by extracted RNA using the machine 

named as Rotor Gene Q 5 Plex Real-Time 

PCR machine. After the amplification and 

quantification, further analysis regarding viral 

load is estimated. The master mix was 

prepared by the Artus Amplification Kit from 

Qiagen for the HCV RNA quantification. The 

HCV RG Master reagents naming A and B 

with reverse transcription enzyme were used 

for specific amplification of 5’-3’ untranslated 

region (UTR) at 240 bp region of HCV 

genome. The biochemical investigation is 

performed using RT-PCR in this study to 

understand the biochemistry behind the HCV 

infection. 

 

Results 

The viral load was studied using the RT-PCR 

to quantify and detect the presence of HCV 

RNA in the patient serum sample. The 

amplification curve is studied for studying the 

HCV RNA Viral load (Figure 1). All 96 

samples were studied for the biochemical 

profiling using the Rotor-Gene Q-QIAGEN-5 

Plex Real-Time Thermal Cycler. Out of 96 

samples collected for HCV RNA biochemical 

profiling, 60.42% i.e. 58 cases were found 

with heavy viral load whereas 39.58%, i.e., 38 

cases were such in which specific target for 

HCV infection was not detected (Figure 2). 
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The biochemical investigation was performed 

on 96 cases which includes SGOT (Serum 

Glutamic-Oxaloacetic Transaminase), SGPT 

(Serum Glutamic-Pyruvic Transaminase), 

Alkaline Phosphatase, albumin and globulin 

with high HCV RNA viral load i.e. more than 

34 IU/ml (≥34 IU/ml) and also cases in which 

target was detected were also considered. The 

parameters related to SGOT, SGPT, Alkaline 

phosphatase, Bilirubin and Globulin were 

found to be elevated in 58 cases with more 

than 34 IU/ml (≥34 IU/ml). The elevation of 

46.55% was found in 27 cases, 41.37% was 

found in 24 cases, 43.1% was found in 25 

cases, 24.13% was found in 14 cases and 

26.66% was found in 12 cases.

 

Fig. 1 

 

Fig. 2 

Figure 1. Amplification curve for the high viral load of HCV in RT-PCR machine. 

Figure 2. Pie chart depicting the percentage of cases found with high HCV RNA viral load and 

    Target not detected (TND). 

A correlation between the HCV RNA viral 

loads concerning biochemical profiling was 

established in this study in which 96 cases 

were considered for biochemical profiling for 

the presence of HCV viral load. 58 cases were 

found in which HCV RNA viral load was 

greater than 34 IU/ml (>34 IU/ml), on the 

other hand in 38 cases, no target was detected. 

The analysis states that the 58 cases with HCV 

RNA viral load were greater than 34 IU/ml 

(>34 IU/ml), the levels of SGOT, SGPT, AP, 

Bilirubin and Globulin was raised by 46.55% 

in 27 cases, 41.37% in 24 cases, 43.1% in 25 

cases, 24.13% in 14 cases and 39.65% in 23 

cases, respectively.. The evaluation of the 

levels of SGOT, SGPT, AP, Bilirubin and 

Globulin in 38 cases in which target was not 

detected was found to be 39.47% in 15 cases, 

21.05% in 8 cases, 34.21% in 13 cases, 

23.68% in 9 cases and 13.15% in 5 cases 

respectively as shown in Table 1. 

According to the study performed above, it is 

revealed that people with age group 21-40 and 

41-60 years were more prominent in getting 

the HCV infection. 80% infected patients 

belonged to the 21-40 years age group and 

54.05% infected patients belonged to the 41-

60 years age group (Table 2, Figure 3). 
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Table 1: Comparative results interpretation for biochemical investigations and HCV RNA viral load.  

Category of 

cases 

Total 

no of 

cases 

Range of  
1SGOT (14-

36) U/L 

Range of 
2SGPT (9-12) 

U/L 

Range of 
3AP (38-

126) U/L 

Range of 

Bilirubin (0.2-

1.3)  mg/dl 

Range of 

globulin (2.3-

3.5) g/dl 

Upper value of  

normal range 

96 46 (47.91%) 39 (40.62%) 31 

(32.29%) 

25 (26.04%) 29 (30.20%) 

Lower value of  

normal range 

96 16 (16.66%) 11 (11.45%) 21 

(21.87%) 

23(23.95%) 26(27.08%) 

Normal range 96 34 (35.41%) 46  (47.91%) 44 

(45.83%) 

48 (50.00%) 41 (42.70%) 

HCV RNA 

viral load 

58 27(46.55%) 24(41.37%) 25 

(43.10%) 

14(24.13%) 23(39.65%) 

Target not 

detected. 

38 15 (39.47%)  8 (21.05%) 13 

(34.21%) 

9 (23.68%) 5 (13.15%) 

1SGOT= Serum glutamic oxaloacetic transaminase, 2SGPT=   Serum glutamic pyruvic transaminase 

3AP = Alkaline phosphatase 

Table 2: Age wise distribution of Hepatitis C Viral infection. 

Age group (In years) Total cases Cases with HCV RNA 

viral load detected 

TND 

0-20 06 (6.2%) 02 (33.33%) 04 (66.66%) 

21-40 35 (36.45%) 28 (80.0%) 07 (20.00%) 

41-60 37 (38.58%) 20 (54.05%) 17 (45.94%) 

Above 60 18 (18.75%) 8 (44.44%) 10 (55.55) 

Total 96 58 (60.41%) 38 (39.58%) 

 

 

Figure 3. Age-wise distribution of high viral load and TND for Hepatitis C Virus. 

Discussion 

The use of biochemical markers is one of the 

most potent methods as there are many 

biochemical and metabolic changes that occur 

during the HCV infection.There are numerous 

conflicts reported with the reverse 

transcription PCR (RT-PCR) method 

involving alanine transaminase (ALT), 

histological inflammation degree and the 

levels of HCV RNA in the serum. It is a very 

well-known fact that RT-PCR is a very 

sensitive and reliable method of diagnosis and 
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detection. The clinical significance is linked 

with patients suffering from chronic HCV 

infection and elevated ALT levels in the 

serum. The most heavily present biochemical 

marker, ALT is present within the liver and 

released into the bloodstreams only during 

some infection or injury to the liver. Hence, 

whenever there is an elevation of ALT in the 

bloodstream or serum levels of a patient, 

problems with the liverlike infection or tissue 

injury are generally suggested. Such patients 

are veterans for liver function tests to confirm 

the elevated levels of enzymes in the blood or 

serum which is not normally present there. 

The SGOT are found in many tissues of the 

body like the liver, heart, muscle, kidney and 

brain. Its level is increased in the bloodstream 

only if some damage has occurred to the 

tissues. Liver injury marks the high levels of 

SGOT. This study reveals that among the three 

groups HCV genotypes,nit was the SGOT 

serum level which was found to be varied 

greatly whereas other biochemical parameters 

were mostly unbalanced, although change 

remained non-significant as reported earlier. 

Also, a low level of globulin is observed in 

HCV infection which marks for cirrhosis i.e., 

advanced liver disease. The levels of globulin 

can vary from up and down although it has 

been seen that the low level of globulin can 

cause edema. The fluid accumulation can 

occur in the abdomen (as ascites) or it may 

accumulate in the leg. Such low levels of 

proteins in the blood also indicate the 

problems with liver and impaired functioning 

of the liver. Another potent biochemical 

marker is the alkaline phosphatase. The 

alkaline phosphatase high level is not linked 

with inflammation or damage. Also, the high 

level of alkaline phosphatase can occur during 

the blockage of flow in the biliary tract or 

build-up of the pressure in the liver. Gallstone 

or scarring can cause such blockage and 

pressure in the bile ducts. By the overall 

biochemical investigation and study, it can be 

clearly stated that the biochemical marker 

levels like SGOT, SGPT, alkaline 

phosphatase, bilirubin and globulin are 

increased in significant amounts in the 

serum/blood of the patients with high HCV 

RNA viral load cases whereas such elevation 

is observed in the case of target not detected in 

the current study. Viral infection also varies 

with the age of the individuals and their 

immunity. There is always a risk factor of 

developing steatosis, cirrhosis and 

hepatocellular carcinoma associated with the 

HCV infection (Licataet al., 2019).The cases 

of age group 41-60 years had the highest HCV 

RNA viral load with 37 cases in the present 

study. This occurs because of the repeated 

exposure of the blood infected by HCV 

infection.Also, the cases belonging to 0-20 

years were found to be least susceptible with 

only 2 positive cases of HCV infection was 

found. It might occur because of protective 

antibody titre due to HCV vaccination at an 

early age.Many approaches are being explored 

for treating HCV and new studies revealed the 

importance of marine products for the 

synthesis of silver nanoparticles (SNPs) 

withinvitro anti-HCV NS3 helicase and 
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protease activity (Shady et al., 2020).SNPs are 

being used in many multi-therapeutic targets 

and their applications in treating the 

HCV(Haggaget al., 2019).Although, there is a 

wide chance of silver toxicity due to which 

this method is not yet widely accepted but they 

provide wide range of pharmaceuticals acting 

as anti-bacterial and anti-viral agents (Amin et 

al., 2012; Sekhar et al., 2018). 

Besides the approaches present, it is very 

important to search for more advanced and 

proper approaches which can be used in the 

successful and accurate diagnosis of HCC. The 

field of metabolomics provides a potential for 

searching newer biomarkers that can be 

proved in the successful and timely diagnosis 

of HCC and HCV. This field of metabolomics 

belongs to the small molecular intermediates 

study and study of the product of metabolism. 

This method allows exploration to diseases of 

various kinds which includes small gene 

changes and protein expressions(Nomairet al., 

2019). Another biomarker can be based on 

lipidomic analysis as aberrant lipid 

metabolism is observed in HCC patients who 

cause unusual AFP levels, high concentration 

of saturated triglycerides and low 

concentrations of polysaturated triglycerides in 

the tissue sample of patient serum sample (Li 

et al., 2017; Lin et al., 2017). 

Even after successful diagnosis, the viable 

treatment needed exploration of anti-HCV 

drugs and vaccines but this task has not been 

proven to be easy for time being (Shady et al., 

2018).Drugs can be developed by targeting the 

protein degradation machinery of HCV (de 

Wispelaere et al., 2019).The drugs used in 

anti-HCV like Sofosbuvir, Ribavirin and 

Remdisivir etc. are also being tested against 

COVID-19. Mostly, GTP derivatives are being 

used as specific inhibitors against COVID-19 

(Elfiky, 2020). Different molecular targets 

related to miRNA are also being explored to 

treat HCV infection (El-Maraghyet al., 2020). 

 

Conclusion 

Hepatitis C Virus causes liver infection. Any 

infection in the liver tissue causes the liver 

enzymes to be released in the bloodstream 

which does not occur during the normal 

functioning of the liver. This release in the 

bloodstream causes the variation of serum 

biochemistry and this deviation from normalcy 

is used as a potent biomarker for the HCV or 

HCC diagnosis and detection. Regarding the 

biochemical investigation, a new era in the 

coming future would define the potential of 

various biochemical markers. As the 

biochemistry of humankind is very well 

defined when we consider the state of 

normalcy and also the case of disease or 

infection, any disruption within the tissue or 

organs causes an interruption in the overall 

biochemistry of the body. Such changes or 

disruptions are needed to be detected 

accurately for the early diagnosis. The 

biochemical findings also included SGOT, 

SGPT, Alkaline phosphatase, Bilirubin and 

Gobulin parameters found in the HCV RNA 

viral load cases. The study of metabolomics 

and lipidomics also provide great potential in 

the HCV or HCC diagnosis as HCV infection 
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directly causes changes in carbohydrate and 

lipid metabolism. Such changes in metabolism 

can be seen atthe cell or tissue level. Extensive 

study of such changes can help us to determine 

the different levels of biochemical factors and 

markers and the causes behind their abnormal 

presence or absence and increase or decrease. 
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