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ABSTRACT
It’s common knowledge that, interferons (IFN) are crucial cytokines, which control various physiological processes
in many cells. On top of that, they are pivotal players in pathogenesis of many diseases, namely viral and
oncological. We have studied spontaneous and induced production of interferons in chronic hepatitis patients. In
chronic viral hepatitis C and B patients (CHCV and CHBV), the induced level of IFN-α and IFN-γ production was
significantly lower than in the control group, which gives grounds for suggesting that peripheral blood leukocytes
are exhausted in patients with chronic viral hepatitis.
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INTRODUCTION
Interferons play a key role in the pathogenesis of viral
hepatitis, being pleiotropic with cytokines.[7] [2] [1] IFN-α
prevails antiviral, antiproliferative and pro-apoptotic
effects, which makes it the first protective line against
viruses.[1] While the main functions of IFN-γ are
stimulation of macrophages, CD8 + cytotoxic T cells and
Th1 cells.[2] Given their important antiviral and
immunostimulating properties, IFN drugs have been
developed, and they have been widely used in the
treatment of viral hepatitis, but their effectiveness has not
always justified the side effects.[6] [8] [9] Since many
patients remain untreated, there is an urgent need to
further studying the pathogenesis, and to obtain new data
that will be the basis for developing new methods of
diagnosis and treatment.
It is well known that, spontaneous and induced
production of cytokines provides valuable information
about the functional state of immune cells. Therefore,
our laboratory studied spontaneous and induced levels of
IFN-α and IFN-γ in patients with CHVC and CHVB. It is
known that spontaneous production of cytokines is the
production of a specific cytokine by peripheral blood
cells in vitro, which indicates the in vivo activation of
immune cells in the context of infection or physiological
processes, and was more frequent in regions where
infections were endemic.[10]
Induced production of cytokines is the synthesis of
cytokines in vitro by mitogen activated leukocytes[11],
and indicates the preserved potential of immune cells.

www.ejpmr.com

Objective: to assess the level of spontaneous and
induced IFN-α and IFN-γ production in CHBV and
CHCV patients.
MATERIAL AND METHODS
We sampled blood from 29 patients (including 12 men
and 17 women) with chronic viral hepatitis (CHCV) (8
CHBV and 21 CHCV) in the department of chronic
hepatitis of the NIIEMIS clinic, the Ministry of Health of
the Republic of Uzbekistan. Diagnosis was established
on the basis of clinical and laboratory studies in the
hospital. Clinically, chronic hepatitis manifested by:
rapid fatigue (in 41% of patients), weakness (in 62% of
patients), decreased appetite (in 65% of patients), pain
under the right chest (in 72% of patients), flatulence (in
48% of patients), nausea (in 34% of patients), bitterness
in the mouth (in 24% of patients), headaches (in 17% of
patients). The laboratory parameters in the patients on
the average were as follows: Bilirubin 25.8 ± 2.9 μm / L,
AlAt 0.01 ± 0.05 mmol / l, AcAt 0.049 ± 0.02 mmol / l.
The patients' blood was taken to a sterile tube,
centrifuged for serum collection, and the level of IFN-α
and IFN-γ was determined using ELISA kit Vector-Best
(manufactured in Novosibirsk, Russia). To determine the
induced production of IFN-α and IFN-γ, the blood was
incubated at + 37 ° C in a sterile tube with nutrient
medium 199 and mitogen (viral antigens and ribosomal
fractions of bacteria, respectively) for 24 hours.
Incubation conditions for the determination of
spontaneous production of IFN-α and IFN-γ differed
only in the absence of mitogens. After 24 hours, the
tubes were centrifuged, the supernatant was collected
and the content of IFN-α and IFN-γ was determined
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therein. In parallel, the above manipulations were carried
out using the blood of practically healthy individuals,
who made up the control group (Table 1). The data
obtained were statistically processed using the Microsoft
Excel 2016 program, calculating the arithmetic mean
(M), the standard deviation (σ), the standard error (m),
the Student's criterion (t), and calculating the error
probability (P).
This research is carried out within the framework of the
project "Development of Highly Effective Methods for
Determining the Immunotropic Properties of Drugs Used
in Secondary Immunodeficiency Conditions (SIC)"
2017-2019.
RESULTS AND DISCUSSION
Data obtained on induced, spontaneous and serum levels
of IFN-α and IFN-γ production in patients with CHCV
and CHVB are provided in Table 1. There was no
significant difference between serum IFN-α and IFN-γ
levels in the groups.
Concerning spontaneous production, a significant
decrease in the spontaneous production of IFN-γ
compared with the control group in 5.4-fold (p> 0.05)
and 11.7-fold (p <0.05) was observed in patients with
CHCV and CHBV, respectively. Undoubtedly, this
suggests a suppressed potential of immune cells in
groups of patients. Nevertheless, this picture rather
shows increased spontaneous production in a healthy
group, because different processes in the body activate
the immune cells, which is reflected in vitro by
spontaneous production of cytokines, and this
phenomenon is often observed in people living in
endemic infections regions.[10]

The analysis of the results also showed that the induced
production of IFN-γ was significantly suppressed in the
CHVC and CHVB groups, being 8.4 (p <0.001) and 7.4
(p <0.001) times less than the control group,
respectively. The synthesis potential of IFN-α tended to
decrease more than 2-fold in the groups of patients with
chronic viral hepatitis relative to the control group.
Consequently, it can be concluded that in patients with
CHVC and CHCVV, as expected, the production
potential of these interferons is significantly depressed,
especially IFN-γ.
In recent years, the interest in immune cells exhaustion
has increased, and there are many excellent works
describing the molecular basis of their dysfunction.[3] [4][5]
For example, with prolonged viral infections plasmatic
dendritic cells, which are the main producers of IFN-α,
lose the ability to produce IFN-α in large amounts.[12]
Moreover, hepatitis B virus polymerase and HBx protein
can bind signal proteins of the DDX3 and IPS-1 receptor
pattern, thereby inhibiting the synthesis of interferon.[6]
Moreover, production of IFN-γ by T cells is decreased in
patients with some chronic infections[5], which is
reflected in our results. Due to the long-term stimulation
of T cells by antigens and cytokines, an increase in the
expression of suppressive receptors on their membranes
is observed, and the most prominent agent is
programmed cell death receptor 1 (PD-1)[4, 5] It should be
noted that, experimentally blocking PD-1 led to a
significant increase in the production of interleukin-2 and
IFN-γ, both in peripheral T-cells and in tissue-resident Tcells.[3] As with many different therapies, the
monotherapy of the PD-1 blocker yielded modest results,
unlike the combination therapy.[5]

Table 1: Results of serum, spontaneous and induced interferon production.
Cytokine Type
Control
CHCV
serum (pg/ml)
17,854,7
12,70,3*
IFN-α
Spontaneous (pg/ml)
14,73,5
14,10,8*
Induced (pg/ml)
112,9  38,2
46,57,3*
serum (pg/ml)
14,91 1,85
12,4 1,6*
IFN -γ
Spontaneous (pg/ml)
224,26 86
41,4 21,6*
Induced (pg/ml)
1310,68 124,24 154,8 67,3***
Reliability in comparison with control group *(p>0,05);**(p<0,05);***(p<0,001)
CONCLUSION
Analysis has showed that in patients with CHCV and
CHVB, the induced level of IFN-α and IFN-γ production
were profoundly decreased in comparison with the
control group, which gives grounds for assuming the
exhaustion of peripheral blood leukocytes in patients
with chronic viral hepatitis. As the exhaustion of immune
cells is an pivotal problem not only for chronic viral
diseases, but also for oncology, the urgent need to
develop complex diagnostics and effective therapy in the
future is emphasized.
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CHVB
15,72,1*
14,21,2*
45,912,3*
8,2 2,7*
19,055,3**
176,7 66,2***

REFERENCE
1. Maher S.G., Romero-Weaver A.L., Scarzello A.J.,
Gamero A.M. Interferon: Cellular Executioner or
White Knight? // Curr. Med. Chem. – 2007; 14:
1279-1289.
2. Takaoka A., Hayakawa S., Yanai H. Interferon
signalling network in innate defence //Nature– 2003;
424: 515-523.
3. Ye1 B., Liu X., Li X, Kong H, Tian L, Chen Y. Tcell exhaustion in chronic hepatitis B infection:
current knowledge and clinical significance // Cell
Death and Disease – 2015 – 6 e1694;

11

Rozumbetov et al.

European Journal of Pharmaceutical and Medical Research

4.

E. John Wherry and Makoto Kurachi. Molecular and
cellular insights into T cell exhaustion // nature
reviews | immunology 2015; 15: 486-499.
5. Hashimoto M., Kamphorst A.O., Im S.J., Kissick
H.T., Pillai R.N. CD8 T Cell Exhaustion in Chronic
Infection
and
Cancer:
Opportunities
for
Interventions //Annu. Rev. Med. 2018; 69: 301–18.
6. Lim K.H., Park E.S., Kim D.Y. Suppression of
interferon-mediated anti-HBVresponse by single
CpG methylation in the 50-UTR of TRIM22 // Gut
2017; 0: 1–13.
7. Guidotti L.G., Chisari F.V. Immunobiology and
Pathogenesis of Viral Hepatitis //Annu. Rev. Pathol.
Mech. Dis. 2006; 1: 23–61.
8. Soza A., Heller T., Ghany M., Lutchman G., Jake
Liang T. Pilot study of interferon gamma for chronic
hepatitis C // Journal of Hepatology; 2005; 43(1):
67-71.
9. Markus H. Heim. 25 years of interferon-based
treatment of chronic hepatitis C: an epoch coming to
an end // Nature Reviews Immunology 2013; (13):
535–542.
10. Walker D., Jason J., Wallace K., Slaughter J.,
Whatley V., Han A. (Spontaneous Cytokine
Production and Its Effect on Induced Production).
Clinical And Diagnostic Laboratory Immunology,
2002; 9: 1049–1056.
11. 11. Katial R.K., Sachanandani D., Pinney C.,
Lieberman M.M. Cytokine Production in Cell
Culture by Peripheral Blood Mononuclear Cells
from Immunocompetent Hosts // Clinical And
Diagnostic Laboratory Immunology –1998; 5(1):
78–81.
12. Zuniga E.I., Liou L.Y., Mack L., Mendoza M.,
Oldstone M.B. Persistent virus infection inhibits
type I interferon production by plasmacytoid
dendritic cells to facilitate opportunistic infections.
// Cell Host Microbe – 2008; 4: 4 – 86.

www.ejpmr.com

12

