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autoimmune disorders and bacterial and fungal infections. In both
chronic Hepatitis B and Hepatitis C Virus infections, some reports
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show a close relationship between activation of Th17 lymphocytes and
the extent of hepatic damage instigated by the antiviral immune
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response. Vitamin D deficiency has been often described in persons
with chronic liver diseases. The strong Immunomodulatory effects of
Calcitriol (active form of vitamin D) in vitro, suggested a possible
therapeutic benefit in chronic hepatitis B infection and chronic
hepatitis C cases. Aims: to investigate the sera levels of Interleukin-17

and Vitamin D3 (as Calcitriol) in viral hepatitis patients and determine the relationships
between these biomarkers. Methods: Blood samples were taken from 70 chronic viral
hepatitis patients and 35 healthy controls. The patients group consisted of 34 chronic HBV
cases and 36 chronic HCV cases. All samples were quantified for (interleukin-17 and
calcitriol) by sandwich Enzyme-linked immunosorbent assay. Non-parametric statistical tests
(Kolmogorov-Smirnov test and Mann–Whitney test) were used by employing SPSS statistical
software. Results: Results revealed that the mean of interleukin-17 sera of patients was
(64.74ng/L) while it was (90.9ng/L) in controls with significant difference at (P<0.05).
Furthermore, there was a highly significant difference (P<0.01) between the HBV and HCV
groups, with means of (36.9ng/L and 70.1 ng/L) respectively. The mean of patients’ serum
calcitriol was significantly lower (P<0.01) than the controls’ (79.05 and 113.3 pmol/L,
respectively). The mean of calcitriol levels in HBV group was (44.88pmol/L), which is
significantly lower (P<0.01) than the mean of HCV group (92.2pmol/L). There was a highly
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significant positive relationship between 1,25 (OH)2D3 (Calcitriol) and interleukin-17 at pvalue (p< 0.01). Conclusion: serum levels of interleukin-17 were low in patients but were
higher in HCV patients than in HBV patients. Calcitriol and interleukin-17 are strongly
correlated in a positive manner, which implies that Vitamin D3 had a suppressive effect on
interleukin-17.
KEYWORDS: interleukin-17, HBV, HCV, Vitamin D3, calcitriol, viral hepatitis.
INTRODUCTION
Both Chronic hepatitis C virus (HCV) and hepatitis B (HBV) infections are responsible for
about 57% of incidences of liver cirrhosis and 78% of primary liver cancer incidences
globally and cause about a million mortalities per year.[1] Liver damage and disease
progression are believed to be induced by host immune responses in both, HBV and HCV
infections.[2]
The interleukin (IL-17) is a proinflammatory cytokine produced by CD4+ T helper 17 cells
via TCR activation and can stimulate the secretion of several other cytokines and chemokines
from a variety of cells. IL-17 is usually linked to tissue damage in autoimmune disorders and
bacterial and fungal infections [3]. IL-17 may also act as an important regulator for Th1 and
cytotoxic T-lymphocyte (CTL) responses in inflammatory bowel disease (IBD) [4], antitumor immune responses[5], and intracellular bacterial infections.[6]
Vitamin D goes through significant biotransformation within the liver. Because of that,
anomalous vitamin D metabolism can be assumed to be associated with chronic liver disease.
Vitamin D deficiency has been often described in persons with chronic liver diseases.[7]
The existing evidence on the beneficial and harmful effects of vitamin D supplementation in
individuals with chronic liver diseases is not sufficient and contrasting.[8] One meta-analysis
research of observational and interventional studies in persons with HCV infection reported a
positive relation between sustained virological response and high levels vitamin D.[9] On the
other hand, one study reported association between vitamin D levels and chronic liver disease
progression.[10]
The study aimed to investigate the levels of serum Interleukin-17 and Vitamin D3 (as
Calcitriol) in serum of viral hepatitis patients and to assess the relationships between these
biomarkers.
www.wjpr.net

Vol 6, Issue 6, 2017.

113

Abbas et al.

World Journal of Pharmaceutical Research

MATERIALS AND METHODS
Subjects
Seventy patients who were already diagnosed with chronic viral hepatitis B or C infection
with ages (18-80) years were taken in this study. Thirty-five apparently healthy subjects with
ages (3-80) years were also enrolled in the study as a control group. All patients were
attending the advisory clinic of Baghdad teaching hospital and were previously diagnosed
with chronic hepatitis.
Inclusion criteria were based on a positive enzyme-linked immunosorbent assay (ELISA) test
and a positive PCR viral load test for HCV or HBV. An establishment of chronicity of the
liver disease was done by abdominal ultrasounds, biochemical tests and clinical examination
by the physicians at the clinic. Exclusion criteria were based on presence of other viral
infections, history of smoking, recent disease onset (< 6 months) and other chronic diseases.
Measurement of interleukin-17 and calcitriol
All samples were quantified for (interleukin-17 and calcitriol) by using sandwich Enzymelinked immunosorbent assay kits manufactured by Shanghai labs - China.
Statistical analysis
Non-parametric statistical tests (Kolmogorov-Smirnov test and Mann – Whitney test) were
used by employing SPSS statistical software.
RESULTS AND DISCUSSION
Table (1) shows the baseline characteristics of the studied samples according to age, gender,
and type of virus.
Table: 1 The baseline characteristics of the studied groups.
Variables
Age
(years)
Gender
(*)

Range
Mean
Male No.(%)
Female No.(%)

Total No.
NS: Non Sig. at P>0.05.

Patients
HBV
HCV
(18-70)
(23-80)
37.83
45.96
18 (54%) 21(58%)
16(46%) 15(42%)
34
36

Total
(18-80)
37.89
39(56%)
31(44%)
70

Controls
(3-80)
42.06
18(51.4%)
17(48.6%)
35

The study cinsist of a total of 105 individuals were taken in two groups, 70 patients with viral
hepatitis B and C, and 35 apparently healthy controls. The patients group had 39 males (56%)
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and 31 females (44%) while the control group had 18 males (51.4%) and 17 females (48.6%).
34 of the patients were infected with HBV while 36 patients had HCV infection. The mean
age of the patients group was 37.89 years (37.83 for HBV and 45.96 for HCV) while the
control group with mean age of 42 years. It is shown that the highest percentage of the
patients group was males.
Levels of Interleukin 17 (ng/L) in studied groups
Descriptive statistics of serum levels of IL 17 (ng/L) are listed in table (2) which shows the
summary of IL-17 levels in both patients and controls.
Table: 2 Sera levels of Interleukin 17 (ng/L) in studied groups.

(*)

Parameters
Groups
Range
5% Trimmed Mean
Median
Interquartile Range
Mann-Whitney U test
Asymp. Sig. (2-tailed)
S: Sig. at P<0.05

Interleukin 17 (ng/L)
Patient
Control
(17.36-785.87) (32.28-664)
64.744
90.996
50.751
60.211
46.576
39.411
Z = -2.139
P = 0.032 (S) (*)

The mean of IL-17 in sera of patients was (64.74 ng/L) while it was (90.9 ng/L) in controls.
The medians of the two groups were (50.75 and 60.21) ng/L respectively. Moreover, the pvalue of the difference between the patients and controls was (0.032) which is significant.
Table 3 shows the serum levels of IL-17 within the patients group and the comparison
between the HBV and HCV groups.
The mean of IL-17 serum levels in HBV group was (36.9ng/L), which is nearly half of the
HCV group’s mean (70.1ng/L). The medians had a similar behavior to the means, which
were (28.59 and 60.58) ng/L respectively. The p-value of the difference between the two
groups was highly significant (0.0).
Present results indicated that patient group had a lower trimmed mean than the control group,
this may be attributed to their responsiveness to treatment or efficiency in the immune system
because treatment responders tend to have lower IL 17 expression as concluded by an Iranian
study done in 2016,[11] That result suggests a shift in immunity towards the TH1 side rather
than TH 17.
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Table 3: sera levels of IL-17 (ng/L) in patients group.
Descriptive statistics
Range (Max.-Min.)
5% Trimmed Mean
Median
Interquartile Range
Mann-Whitney U test
Asymp. Sig. (2-tailed)

IL-17 (ng/L)
HBV group
HCV group
(150.66-17.36)
(785.87-45.53)
36.99
70.11
28.59
60.58
21.34
31.33
Z = - 4.321
P = 0.000 (Highly significant)

It was also suggested that antiviral treatment lowers the levels of IL-17 in patients’
serum.[12],[13] This decrease in IL-17 seems to favor the survival of subjects under
treatment.[14]
The differences between the means of the patients and control groups (Z = -2.139) were
significant at (p<0.05) which is most likely due to the important role that IL 17 plays during
the chronic viral infection in indicating liver damage as explained previously in the literature
review chapter.[12]
Results also showed a highly significant decrease (P <0.01) in trimmed mean of IL-17 serum
levels in HBV patients when compared to HCV patients group (Z = - 4.321). In agreement,
Sousa[15] found the mean of IL-17 serum level in HCV patients to be (96.8ng/L) while Du[16]
found the mean of Il-17 in HBV patients to be (38.9 ng/L), which is lower than in HCV
cases. The reason of this difference could be attributed to stimulation of Th17 cells by the
HCV through expression of thymic stromal lymphopoietin (TSLP) which is essential factor in
the differentiation and proliferation of Th17 cells.[13]
Levels of Calcitriol (Vitamin D3) (pmol/L) in studied groups
Descriptive statistics of the Calcitriol (pmol/L) parameter are listed in table (4) which shows
the summary statistics of the studied parameter in patient and control groups.
Table: 4 Sera levels of Calcitriol (pmol/L) in the studied groups.
Parameters
Groups
Range
5% Trimmed Mean
Median
Interquartile Range
Mann-Whitney U test
Asymp. Sig. (2-tailed)
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Calcitriol (pmol/L)
Patient
Control
(20.1-631.31) (39.14-546.67)
79.055
113.317
62.82
87.74
73.945
43.679
Z = -2.683
P = 0.007 (HS) (*)
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HS: Highly Sig. at P<0.01

The table shows that the patients group had a trimmed mean of (79.055 pmol/L) while the
controls had trimmed mean of (113.317 pmol/L) for serum Calcitriol. Additionally, the
medians of the two groups were (62.82 and 87.74) pmol/L respectively. The p- value of
differences between the two groups was highly significant (0.007).
Table 5 shows the levels of Calcitriol in HBV and HCV infected subjects within the patients
group.
Table: 5 Sera levels of Calcitriol (pmol/L) in the patients group.
Descriptive statistics
Range
5% Trimmed Mean
Median
Interquartile Range
Mann-Whitney U test
Asymp. Sig. (2-tailed)
(*)
HS: Highly Sig. at P<0.01

Calcitriol (pmol/L)
HBV group HCV group
(20.1-229.64) (37.1-543.8)
44.88
92.2
30.1
85.1
39.54
59.7
Z = - 4.136
P = 0.000 (HS) (*)

The table shows that the mean of HBV (44.88 pmol/L) is nearly half of the mean of HCV
group (92.2pmol/L), with the medians of the two groups (30.1 and 85.1) pmol/L respectively.
The Mann-Whitney p-value of the two groups was highly significant (0.000).
Present results indicated high differences between patients and controls when comparing the
two means (Z= -2.683) thereby establishing that the two groups were significantly different
(P = 0.007). They also showed decreased levels of Calcitriol in patients group when
compared to controls which is in agreement with an American study in 2010[17] that found
high prevalence of vitamin D deficiency in CLD patients in comparison to controls. This was
most likely due to decreased liver function in chronic liver disease patients and possibly some
degree of liver fibrosis.[18]
Results also indicated a significant difference in the serum levels between the two groups
with a higher trimmed mean in HCV group but both are below the mean of the control group.
Similar to this result, the reported mean of vitamin D by[19] of HBV patients were lower than
the reported mean of vitamin D by[20] of HCV patients, both in Egypt.
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This difference is due to vitamin D3 being more related to the viral load of HBV rather than
the HCV viral load, indicating a functional relationship between it and HBV load.[21],[22] Also
reported that vitamin D levels were not related to HCV load in patients (p= 0.903) which
consolidates the current result.
Pearson’s Correlation Coefficients between studied parameters
Table (6) shows Pearson’s correlation coefficients, with their significance level among the
studied parameters (IL-17 and Calcitriol), in patients, and control groups.
Table: 6 Pearson’s Correlation Coefficients between studied parameters in each group.
Groups

Studied Parameters

Pearson Correlation
Controls Calcitriol (pmol/L)
Sig. (2-tailed)
Pearson Correlation
Patients Calcitriol (pmol/L)
Sig. (2-tailed)
(*)
Correlation is significant at the P< 0.01 level (2-tailed).

IL-17
0.229
0.186
0.970
0.000*

Results show that weak correlations were accounted with no significance at P>0.05 between
studied parameters in control group, while within patients group, strong, highly significant
and positive correlations were accounted between Calcitriol (1,25 dihydroxy Vit. D3) and IL17 (p<0.01).
As we have previously known in the literature review chapter that 1,25-dihyroxyvitamin D3
or Calcitriol is the active metabolite of Vitamin D.[23] And some patients may have low
Vitamin D level while having normal or even elevated serum levels of 1,25 dihyroxyvitamin
D3. Therefore, it does not reflect the body stores of Vitamin D but is used to examine the
activation level of Vitamin D.[24]
Present results showed strong and highly significant positive correlations between levels of
Calcitriol and IL-17 (p<0.01). This is most likely due increased activation of Vitamin D into
1,25(OH)2D3 (Calcitriol) by activated T-cells, Dendritic Cells (and probably also B cells).[25]
This increased activation is most probably to counteract the increased expression levels of IL17 because Calcitriol was found to suppress inflammatory cytokines such as IL-17 while
selectively promoting anti-inflammatory cytokines like IL-10 and promoting expression of
CTLA-4 and FoxP3 in-Vitro.[26]
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Another study in Egypt agreed with this result and found that Vitamin D suppresses IL-17 in
Patients with Chronic Hepatitis C Liver Disease.[19] Also, a research found that the antiinflammatory effect of Calcitriol caused an improvement in the therapeutic response to
Interferon and Ribavirin treatment in chronic hepatitis Patients.[27]
CONCLUSION
Serum IL-17 was lower in patients group relative to controls, but was higher in HCV patients
than in HBV patients. Calcitriol was lower in patients group; this decrease was more evident
in HBV group than in HCV-infected group, which suggests a functional relationship between
HBV and Calcitriol serum levels. Patients with increased serum IL-17 had high activation
levels of vitamin D evidenced by increased serum 1,25 (OH)2D3 (Calcitriol) which implies
that Vitamin D3 had a suppressive effect on IL -17.
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