
 

 

* Corresponding author: Awaz A. Saadi, awaz.arshad@uod.ac 

DOI: 10.3269/1970-5492.2024.19.13 

All rights reserved. ISSN: 2279-7165 - Available on-line at www.embj.org 

EUROMEDITERRANEAN BIOMEDICAL JOURNAL  

2024,19 (13) 63 - 66 

(FORMERLY: CAPSULA EBURNEA) 

  Original article 

SERUM HSP 90 LEVELS OF CHRONIC HEPATITIS B PATIENTS ARE SUBSTANTIALLY          

CORRELATED WITH HBV DNA VIRAL LOAD 

 

Awaz A. Saadi 

 

The University Of Duhok, Kurdistan Region, Iraq 

A R T I C L E  I N F O 

Article history:  

Received 20 Apr 2024 

Accepted 30 Sep 2024 

Published 30 Dec 2024 

 

Keywords: 

HSP90, HBV DNA, HBs Ag. 

 

A B S T R A C T 

The highly conserved molecules that make up the mammalian HSP90 family of proteins are engaged in a 

wide range of cellular functions. HSP90 and its co-chaperones regulate vital physiological processes as 

apoptosis, hormone signaling, and cell cycle regulation. The aim of this research are to examine the 

critical function that HSP90 plays in chronic HBV patients and to determine the association between this 

protein type and other immunological and biochemical markers as well as the HBV DNA factor.  88 

chronic HBV patients were included in the trial, which ran from June to December 2015. The levels of 

ALT, AST, AFP, HBsAg, HBeAg, and anti-HBsAb were measured.  The results showed a significant 

correlation between HSP90 [mean of 4.909±10.4839] with the titer of HBV DNA in the serum 

[190943784.21±180568331.64] in the chronic HBV patients at (P=0.002) involved   in   the study [P=or 

<0.01]. the relationship between HSP90 and other serological and biochemical parameters are shown no 

significant correlation.  
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1. Introduction 

Heat Shock Proteins HSPs are a group of highly conserved molecules that 

are involved in a wide range of biological functions in the mammalian. 

They play crucial functions in maintaining cellular homeostasis, as 

evidenced by their distribution in different cellular compartments. It has 

been discovered that overexpressing HSPs helps cells survive and guards 

against protein deterioration or aggregation. In addition to heat shock, a 

number of factors, including as environmental and chemical factors, 

physiological causes unrelated to stress, and illness states, promote the 

expression of HSPs [1].  

Furthermore, studies revealed that multiple HSP families and related 

antigens can induce more potent polyclonal immunity than a single HSP, 

as has been demonstrated in the realm of cancer and some of infectious 

diseases [2,3].  

Members of the Heat Shock Protein 90 (HSP90) family are ATP-

dependent molecular chaperones that contains a homodimer biologically 

functional unit divided of three distinct regions linked by flexible bind. 

Each promoter contains a highly-conserved N-terminal domain (NTD) 

responsible for nucleotide binding, a middle domain (MD) important for 

client recognition and ATP hydrolysis and a C-terminal domain (CTD), 

which is the primary site responsible for dimerization [4].  

 

 

HSP90 chaperones control the stability and performance of client proteins 

implicated in cancer cell proliferation, survival, and cellular stress 

adaptation. Also, cell cycle regulation, hormone signaling, and apoptosis 

are important physiological processes that are controlled by HSP90 and its 

co-chaperones. In addition to being a crucial part of various signal 

transduction pathways, the HSP90 is now recognized as a crucial host 

factor for hepatitis B virus replication. Furthermore, HSPs as general and 

specially HSP90 and their cofactors have been shown to block both 

necrotic and apoptotic pathways through comparable methods. In order to 

cure neoplasms and other disorders. The experimental validation of these 

proteins may result in the expansion of existing protein interaction 

networks and the discovery of new processes. Diagnostic proteomic 

techniques may be used to therapeutically screen people who are at high 

risk of developing cancer as example of devastating disease and other 

serious chronic diseases because the creation of these big stable chaperone 

species appears to be cancer-specific, targeting such species is most likely 

to be advantageous [5].   

The steroids nuclear receptors pathway is another route by which HSP90 

may be implicated in cell survival. The interactions between HSP70, 

HSP40, and HSP90 stabilize the complex in the absence of stimulation to 

stop it from activating. These receptors' maturation, intracellular 

trafficking, and regulation are all affected by HSP90.  

When a particular ligand connects with its receptor, an ATP-dependent 

conformational change happens, causing transcription factors to go to the 

nucleus and activate target genes [6].  
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The main aim of this study to investigate the crucial role of HSP type 90 

in chronic HBV patients and to find out the relationship between this type 

of protein and other immunological and biochemical parameters and the 

correlation with the HBV DNA factor. The experimental validation of 

these proteins may result in the expansion of existing protein interaction 

networks and the discovery of new processes. 

 

2. Material and methods 

The present study included a total of 88 Chronic Hepatitis B patients 

(CHB), who were referred   to the infectious diseases unit at   Azadi 

Teaching   Hospital   in   Duhok/Kurdistan   region   in   Iraq   in summer 

2015.   A descriptive analysis   was   applied   for this   study. Informed 

consent was obtained from all patients and the study was approved by the 

ethics committee of the health directorate in Duhok city. The study 

protocol   conforms   to the ethical guidelines of the [7].  A serum sample 

was taken from each patient. Most practical work   in this study was   

performed   in   Duhok Medical Research Centre (DMRC) based on the 

immunological and biochemical analysis laboratory techniques and 

protocols, however, the rapid test for each of HBsAg, anti HBsAb, 

HBeAg, antiHBe Ag﴾HBeAb﴿, were measured    by    using    ONE    

STEP    Multi-HBV    TEST    DEVICE (PLASMATEC Laboratory 

Products) was applied in virology department in central laboratory in 

Azadi teaching hospital. Alternatively, quantitative HBsAg was measured 

by ELISA using HBsAg ELISA Test Kit, (PLASMATEC Laboratory 

Products), while quantitative HBe Ag and anti HBeAb were estimated by 

using DiaSorin LIAISON® HBeAg and LIAISON® Anti-HBe Kit using 

Chemiluminescent Immunoassay (CLIA) techniques. Both ALT and AST 

were estimated using Boeki Prestige 24i - Biolis 24i Kit. Human Alpha-

Fetoprotein (AFP) ELISA Kit, PRB-5058 96 assays). AFP level was 

measured using ELISA (bioactive products, HSP-90/HSPA9 level 

(formerly named as GRP75; HSPA9B; MOT; PBP74; mot-2) [8], was 

estimated by using ELISA [antibodies   company, Germany, 

(ABIN1115353   kit)], with   a detection ranges from (0.625ng/mL-

40ng/mL) according to the manufacturer guidelines.  The DNA from each 

sample was extracted using QIA gene (DNA   Extraction   company, 

Germany), QIA amp (virus   DNA   Blood Mini250 Kit, Cat No 955 134) 

according to the manufacturer guidelines. Then amplification for HBV 

DNA was determined by applying QIAGEN TQ for DNA Extracting and 

using artus® HBV RG PCR Kit 96V1, Roter Q Gene for Real Time PCR. 

Statistical   Package   for   Social   Science (SPSS) version   26   computer 

software was used for data analysis. The means and standard deviations of 

variables were calculated (significant level was set at p <0.01).  

 

3. Results 

In Table 1, it showed the age range was 14-67 years among the 90 chronic 

HBV samples and revealed a mean   of 31.09± 11.505, The highest rate of 

HBV infection was found among the group 25-44 years old [51 (56. 7%)]. 

Males had a greater rate compared with females: males [(53/58.7% and 

females 37/41.1%﴿] respectively.  

 

The serum HSP 90 level mean was 4.909±10.4839 its level was 

significantly increased with the titre of HBV DNA in the serum 

(190943784.21±180568331.64) in the chronic HBV patients at (P=0.002) 

involved   in   the   study, correlations with other parameters all are shown 

in Table 3.    

 

 

Table 1. Age groups and categories. 

 

 

Table 2. Mean of HSP90, serological and HBV-DNA parameters. 

 

 

Table 3. Correlation of HSP90 with HBV DNA, and the serological 

parameters 

The   mean   of   HBV   DNA   viral   load   was 3.2E+10±2.4E+11. Mean 

of HBsAg was (11657.7486), and mean each of HBeAg and HBeAb were 

(681688.11±253649.49) and (48912.90 ±184425.48) respectively. The 

biochemical parameters of the patients are shown in Table 4.  HSP 90 

levels   in   the   88 samples   patients and controls all together are   shown   

in   Table 3   according   to   the manufacturer   guidelines   and   the   

reference   range   of   HSP 90 Normal (0-40 ng/mL) and abnormal (>40 

ng/ml). The concentration of HSP90 was above the reference range in 

only 3 (3.3%), while 87 (96.7%) of the patients had the normal 

concentration of HSP90. In HBV viral load, most patients showed a high 

replicative DNA  47 (52.2%) over the limit of >2000IUI/mL, while 21 

(23.3%) were replicative   and   under < 2000IU/mL, but   above   500 IU/ 

mL.   
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Non detective patients were only in 2 (2.2%) and in controls results there 

were 22.2% in the 20 participants as shown in (Table 4).  The majority of 

the involved patients were HBsAg positive at detectable titres of 88 

(97.8%) but only 2 (2.2%) were negative for HBsAg that have been 

neglected from the study. HBeAg/antiHBeAb results [frequency and 

percentages] are shown in (Table 7). 

 

 

Table 4. Correlation of HSP90 with biochemical parameters 

 

 

Table 5. HBV-DNA status 

 

 

Table 6. HSP90 levels in the   HBV patients and controls enrolled 

 

 

 

Table 7. HBe Ag and HBe Ab status among patients enrolled 

 

 

4. Discussion  

The HSPs' anti-apoptotic characteristics are largely responsible for their 

cytoprotective effects. The carefully controlled programmed cell death 

machinery’s many proteins can directly interact with HSP specially type 

90, which can then stop the apoptotic process at certain sites [6]. 

Therefore, targeting HSP90 is a promising approach for the management 

for cancer diseases and other disorders.  

This fact leads to study, investigate, and find out precisely of the HSP90 

prospective roles that they may play within pathophysiology process. 

From this study it is shown that the highest incident in the group between 

25-44 age group in 56.7% of the samples have been used, which indicate 

that is mostly the transmission is perinatal 8. According to the relationship 

of HSP 90 and HBV DNA viral load, it has been found that a highly 

significant correlation between the two markers (HSP  90 and HBV DNA) 

P value =0.002 (P ≤ 0.05_ and this finding has been supported with other 

study that showed the same correlation with different types of heat shock 

proteins such as HSP 70 [11]. Quantification of serum HBV DNA has 

become a pivotal marker to guide the management of the HBV carriers in 

order to identify different risks in terms of disease progression to select 

candidates for antiviral therapy and treatment5. The findings 

demonstrated that HSP70 expression was significantly higher in CHB 

than in healthy controls, and this was positively linked with HBV DNA 

copy counts 11. Also, HSP70 and HSP90 are both down-regulate by small 

interfering RNAs which can significantly inhibit HBV production as it has 

been found by Liu et al. [8, 12] 

Furthermore, as it is known that HBV mRNA, which contains the HBV 

genome and serves as a template for HBV replication, and HBV total 

mRNA levels both rise in response to HSP90 overexpression, showing 

that HSP90 overexpression may encourage replication. This is 

demonstrating that HSP90 overexpression can facilitate replication. 

[13,14] 

The anti HBeAg status revealed a higher positive rate (57 63.3%) among 

anti HBeAg (HBe Ab) than positive HBeAg rates (9 10%). Chronic 

hepatitis B infection has two phases, early replicative phase with active 

liver disease, and non- or low replicative phase with normal liver disease. 

However, as is shown that most HBV cases are within the stage of 

transition of Immune-control phase and inactive carrier state which is an 

outcome of the immune-active phase that usually marked by 

seroconversion from HBeAg to anti-HBe positivity and characterized by 

low (< 2000 IU/mL) or undetectable serum of the parameter HBV DNA, 

normal ALT levels, and disappearance of liver necro inflammation. [15] 

In HBV DNA results it showed a highly replicative HBV DNA at 47 

52.2% and that is a conformation characteristic that most patients in active 

stage of chronicity of the infection. When these markers are tested 

simultaneously, a testing profile is created that can be used to distinguish 

between acute and chronic infections stage the disease and determine who 

might benefit from treatment, track the disease's progression or response 

to antiviral therapy, and identify people who would be eligible for HBV 

vaccination or re-immunization [16,17]. In other immunological factors 

that have been used in the study showed no significant correlation 

between HSP 90 and each of HBs Ag, HBe Ag, and antiHBe Ag as shown 

in Table 5.  In fact, the capacity of exogenous antigens to penetrate the 

endogenous loading route of MHC Class I molecules and hence prime 

CD8+ T lymphocytes is the most intriguing aspect of the uptake of HSP 

chaperoned peptides by APCs. [18] 

HBV Vaccination actually represents the best strategy to prevent infection 

worldwide [19, 20]. 
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5. Conclusions 

All these findings determine the reason of developing novel therapeutic 

drugs in HBV to improve patient outcome by investigating the indicator 

and the crucial role of HSPs as general and type 90 specifically via 

studying and having more researches in this kind protein, and the 

relationship between the other type specially HSP70 and HSP90 as it has 

been showed the association between these types of HSP in different 

researches in cancer. 
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