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THE im balance of T-he lper (Th) lym phocyte cytokine
production  m ay play an im portan t role in  im m uno-
path ogenes is  of pe rs is ten t h epatitis  C virus (HCV)
in fection . To know  w hether an  im balance betw een
Th 1 and Th2 cytokine s  is  pre sen t in  chronic  HCV
in fection , serum  leve ls  of Th1 cytokines , in ter feron
gam m a (IFN-g ) and in te rleukin  (IL)-2, and Th 2 cyto-
kines , IL-4 and IL-10, w ere m easured using enzym e-
linked im m unosorben t assay in  th is  s tudy. Eigh teen
in dividuals w ith  ch ron ic HCV infection, 11 healthy
subjects  as  norm al controls  and 10 ch ron ic HBV
in fected patien ts  as  disease controls  w ere  observed.
Th e results  showed that th e leve ls  of Th2 cytokine s
(IL-4 and IL-10) were  s ignificantly in creased in
chron ic  HCV in fe cted patien ts  com pared w ith norm al
con trols  (IL-4: 30.49 ± 17.55 vs . 14.94 ± 13.73, pg/m l,
P<0.025; IL-10: 50.30 ± 19.59 vs . 17.87 ± 9.49, pg/m l,
P<0.001). Sim ilarly, the  levels  of Th1 cytokine , IL-2,
w as also e levated in  in div iduals w ith  ch ron ic HCV
in fection  w hen com pared w ith norm al controls  (IL-2:
118.53 ± 95.23 vs . 61.57 ± 28.70, pg/m l, P<0.05).
How ever, Th 1 cytokine  IFN-g level w as  not s ig-
n ifican tly changed dur in g HCV in fe ction  (IFN-g : 28.09
± 15.65 vs . 24.10 ± 15.61, pg/m l, P>0.05). Fur-
therm ore, th e elevated levels  of Th 2 cytokine s  are
greate r than Th 1 cytokine s  in  HCV infection. Th us,
the  s tudy in dicates  that an enhanced Th2 responses
are  pre sen t durin g chron ic HCV infection , wh ich m ay
partly be responsible  for th e pers is tence of HCV
in fection .
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Introduction

Hepatitis C virus (HCV) infec tion has  be en con-
firmed to be  the  major ae tiologic  agent for post-
transfusion hepatitis  all ove r the world. One of the
charac teristic fe ature s is at least half of the  infe ction
to become  chronic.1 – 3 The  high mutational rate of
the viral genome is cons idere d to be  re sponsible  for
persiste nt HCV infec tion.3 The inability of the host
immune function to e liminate  an organism is also
an important cause for persiste ntive form of
infe c tion.4 However, little  has be en learned about
the host ce llular immune  re sponse  to HCV. The  role
of the  immunoregulatory cytokines in chronic  HCV
infec tion is recently be ing stressed.5,6 In this study,
to better know  the profiles  of cytokines production
in individuals  w ith chronic HCV infec tion, w e
measured serum leve ls of T-helpe r lymphocytes
(Th)1 cytokines interferon gamma (IFN-g ), inte r-
leukin (IL)-2, and Th2 cytokines IL-4, IL-10 in such
patients.

Subjects and Methods
Subjects

Eighteen patients w ith chronic HCV infection w ere
included in this  study. The  diagnosis  of chronic  HCV
infec tion w as based on the seropositivity of HCV
specific antibody and HCV-RNA for at least 6 months
of ³  2 times dete ction. There  w as no se rologic
evidence  of co-infection w ith othe r hepatotropic
viruse s. Other possible  cause s of hepatocellular
injury, such as alcohol, drugs and autoimmune
diseases  w e re  also ex cluded. No immunoregulatory
agents we re  administe red in recent 3 months be fore
enrolment. The charac te ristics  of 18 chronic HCV
infec te d individuals we re  summarized in Table 1.

As normal controls , 11 healthy subjects  w ho w ere
ne gative for both serum anti-HCV and hepatitis B
virus (HBV) marke rs w ere  se lec te d w ithout a clinical
history of hepatitis and w ithout symptoms or signs  of
live r dise ases (seven males and four females ; mean age
32 years , range  20–47 years). Also, 10 chronic
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hepatitis B patients (seven male s and three females,
mean age  38 years , range  23–56 years) w ith no
se rologic  evidence  of HCV infec tion w ere  rec ruited as
disease controls, w ho had se ropositivity of HBV
markers  and abnormal liver te sts for more  than 6
months.

Methods

Serologic  detec tions of HBV markers , anti-HCV (a
second-generation test) w ere  carried out using com-
merc ially available  enzyme-linked immunosorbent
assay (ELISA) kits (Sino-American Biotechnology Com-
pany, Louyan, China). The procedures w ere  per-
formed according to the manufac ture r’s instruction.
Serum HCV-RNA w as de termined by reverse  tran-
sc ription polymerase  chain re ac tion (RT-PCR). Briefly,
RNA w as  ex tracted from the  samples  by s ingle  step
method as  de sc ribed previously.7 The amplific ation
w as done after an initial denaturation  ste p (94°C,
5 min) by 32 cycles  (94°C, 30 s; 58°C, 30 s; 72°C,
1 min) and 5 min at 72°C in a the rmocycler (Perkin-
Elmer Ce tus, Changsha Branch, Changsha, China).
The amplified cDNA fragments w ere  analysed on a
1.5% agarose ge l. The  bands were  visualized by
ethidium bromide staining.

Quantification of se rum cytokines w as measured by
ELISA using commerc ially available kits (Genzyme,
Shenzheng Branch, Shenzheng, China). The se ra w ere
stored at –30°C until assay (in 3 months) and each
sample w as  ex amined in duplicate. The  assays we re
performed follow ing the  manufacturer’s instruction.

Statistics

Data w ere  analysed by non-parametric te st and
ex pre ssed as  mean ±  standard division.

Results
The serum leve ls of IFN-g , IL-2, IL-4 and IL-10 were
measured in patients w ith HCV or HBV infection and
normal controls. As show n in Table 2, Th2 cytokine s
(IL-4 and IL-10) leve ls  w ere  significantly inc reased in
chronic HCV infec ted patients compared w ith normal
controls  (P<0.025, P<0.001). Similarly, the leve ls of
the Th1 cytokine , IL-2, w as  also e levated in individuals
w ith chronic HCV infec tion w hen compared w ith
normal controls (P<0.05). How eve r, Th1 cytokine
IFN-g le ve l w as not s ignificantly changed during HCV
infec tion (P>0.05).
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Table 1. Details of individuals with chronic HCV infection

Patient Sex
(F/M)

Age
(years)

Blood transfusion
history (time)

Anti-HCV HCV-RNA ALT(U/L)*

1 F 30 yes (1995) + + 150
2 F 23 no + + <40
3 M 68 yes (1995) + + 138
4 M 40 yes (1993) + + 184
5 M 42 yes (1989) + + 66
6 F 27 yes (1990) + + 180
7 M 58 yes (1995) + + 158
8 M 49 yes (1992) + + 252.2
9 F 51 yes (1991) + + <40

10 F 61 yes (1989) + + <40
11 M 26 yes (1995) + + 60.5
12 M 44 yes (1992) + + 760
13 M 45 yes (1993) + + 48.5
14 F 28 yes (1994) + + 74.3
15 M 38 yes (1994) + + 742
16 M 43 yes (1994) + + 48
17 F 54 yes (1990) + – 71.7
18 F 66 yes (1990) + + 129.8

*ALT: alanine transaminase, normal value £  40U/l.

Table 2. The comparison of serum cytokines in three studied groups

IFN- g (pg/ml) IL-2 (pg/ml) IL-4 (pg/ml) IL-10 (pg/ml)

Control 24.10 ± 15.61 61.57 ± 28.70 14.94 ± 13.73 17.87 ± 9.49
HBV infection 32.48 ± 19.99 56.75 ± 20.04 21.44 ± 11.23 31.16 ± 17.15**
HCV infection 28.09 ± 15.65 118.53 ± 95.23* 30.49 ± 17.55** 50.30 ± 19.59***

*,**,***: P values <0.05, <0.025, <0.001 compared with normal controls respectively.



In chronic  HBV infec ted patients , se rum leve ls of
IFN-g , IL-4 and IL-10 were  highe r than those in normal
controls, though only IL-10 leve l reached a statistical
difference (Table  2). Furthe rmore , the  e levated leve l
of serum IL-10 was smalle r in HBV infected patients
compared w ith that in HCV infected patients .

The  se rum leve ls  of IFN-g , IL-2, IL-4 and IL-10 have
not been found to be  re lated to se rum activity of
alanine  transaminase (ALT) in HCV infec te d individ-
uals (Table  3).

Discussion
It has  been demonstrated that Th lymphocyte s may be
subdivided into Th1 and Th2 cells based on the
distinc t patte rns of cytokine production.8 Th1 cells
produce  IFN-g , IL-2 and lymphotox in w hich promote
ce ll-mediated effe ctor responses; w hereas Th2 cells
produce  IL-4, IL-5, IL-6 and IL-10 cytokines w hich
influence B-cell deve lopment and can augment
humoral re sponses. Cytokines re leased by one  type  of
Th lymphocyte population can dow n-re gulate the
functions of anothe r Th population. Th1 re sponse s are
associated w ith immunity or resis tance  to infe ction,
w hile  Th2 responses are  as sociated w ith the progre s-
sion or persis tenc e of infe ction.9 ,10 A shift of Th1 to
Th2 response s has be en implicated in the pathogene-
sis  of some  infectious diseases , such as human
immunode fic ie ncy virus infe ction, mycobac te rial and
protozoal diseases .4,1 0

Inflammatory cytokines play an important role in
pathogenesis of hepatitis B.1 1 How ever, the  reports
on the  manner of cytokine s in chronic HCV infection
are  rare. The  current study showed that the increased
production of Th1 (IFN-g and IL-2) and Th2 (IL-4 and
IL-10) cytokines are  present in HCV infec tion, suggest-
ing Th ce lls  are  activated in  vivo due to HCV
infec tion. This re sults is  in agreement w ith another
observation re ported by Cacciare lli.6 It is  also note d
that the  e levated leve ls of Th2 cytokine s are greater
than Th1 cytokines in HCV infec tion. In view  of
ne gative re gulation of Th2 cytokines for immune
functions,4 w e cons ide r that enhanced Th2 re ac tion is
at least partly responsible for immunopathogenesis  of
chronic HCV infec tion. We  also propose  that
enhanced Th2 re sponse s in HCV infection may allow
the human host to suppress  the inflammatory/
immune re sponses,12 ,13 resulting in reducing the
hepatic tissue  injury through dow n-re gulation of the

inflammatory/immune  re ac tion and leading to inabil-
ity to e liminate the virus. This  is one  possible
ex planation w hy HCV infection te nds to be  a chronic
condition. To further e luc idate the role  of these
cytokines in immunopathogenesis of chronic  HCV
infec tion, the leve ls of mRNA ex pre ssion for intra-
hepatic Th cytokines are  currently pe rforming.

Similarly, an incre ased production of IL-10 w as
observed for chronic HBV infec tion in the  study.
Based on the results  in this study, enhanced Th2
responses, howeve r, are  obviously w eake r in HBV
infec tion than in HCV infection. It is poss ibly one  of
the cause s that the chronic  feature is  more  common
in HCV infec tion than in HBV infec tion.
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Table 3. The relation of cytokines and ALT in HCV infection

ALT (U/L) IFN- g (pg/ml) IL-2 (pg/ml) IL-4 (pg/ml) IL-10 (pg/ml)

>100 25.94 ± 14.77 132.36 ± 107.08 36.71 ± 21.74 51.97 ± 24.46
£ 100 30.24 ± 16.20 104.71 ± 79.31 24.28 ± 8.11 48.63 ± 11.01

ALT: alanine transaminase, no significance difference in each group.


