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Abstract

The current study was designed to investigate the immune status in hepatitis C virus (HCV) patients with persistently normal alanine
transferase activity (ALT) (patients with normal alanine transferase). For this purpose, serum levels and lipopolysaccharide (LPS)-induced

IFN-y, IL12 p70, IL12 p40 and IL-10 as well as NK cell activity were assayed in six patients with normal ALT, 22 HCV-infected individuals

with chronic hepatitis (CH), 13 cases of liver cirrhosis (LC) and 26 age-matched controls. Cytokine production was assayed with the whole

blood induction method. IFN levels were significantly lower in patients with HCV-infected chronic hepatitis and liver cirrhosis than in

controls (883L+ 11673, 777248912 and 20665 + 20948 pg/ml, respectivelyp < 0.05). However, IFNy production in those individuals

with normal ALT was not reduced (26874 25385 pg/ml). Although variation was observed, four of the six patients showed moderate
to strong IFNsy production. No intergroup differences were observed for IL12 p70, IL12 p40 and IL-10 production and NK cell activity.
Our results suggest that preserved Iyroduction in patients with normal ALT, in contrast to the reduction in chronic hepatitis and liver

cirrhosis, may be related to a slow rate of disease progression.

© 2004 Published by Elsevier B.V.

Keywords: Lipopolysaccharide; IL12 p70; IL12 p40; NK cell; Carrier; Whole blood induction method

1. Introduction disease for a long period, despite having a high viral load
[4,5]. HCV-infected patients with persistently normal ALT4o

The hepatitis C virus (HCV), a 9.4kb single-stranded, show a slower fibrosis progression rate than those with
positive sense RNA species, is the major etiologic agent elevated ALT[5]. This variation is not understood. 42
of non-A, non-B hepatitigl]. The most striking feature Although the mechanisms accounting for hepatocellulas
of HCV infection is its tendency toward chronicity. Most damage have yet to be clarified in detail, a pathogenetic rale
patients with HCV infection develop chronic hepatitis for host immune reactions has been outlip@d]. With ref- 45
(70-85%) and this progresses to liver cirrhosis (LC), and erence to this point, several immunoregulatory cytokines ate
often to hepatocellular carcinom@,3]. However, some  believed to be involved in the modulation of the complexs
HCV-infected patients display normal serum alanine trans- virus—host interactiofB]. Cytokines are produced by multi- 48
ferase (ALT) levels with no symptoms and signs of liver ple cell types such as NK cells, macrophages, €D4ells 49
and CD8 T cells. Responses are referred to as Thi-like

P . a1 TRR 55 a5 and Th2-like after the original description of the cytokinei
fax: fgfﬁ%ﬂggﬂtﬁg thor. ek 81-766-22-989: profiles produced by subsets of CZ cells[9]. Thl-like re- 52
E-mail address; takegosh@bb.cocone.jp (K. Takegoshi). sponses include IL-2, TNEk; and IFN+y secretion and are s3

1386-6346/$ — see front matter © 2004 Published by Elsevier B.V.
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required for generation of cytolytic T lymphocytes and NK normal ALT for more than 3 years with levels checked:
cell activation during the host antiviral immune response. every 2—6 months, despite being HCV-RNA positive. As2
Th2-like responses produce IL-4 and IL-10, which help aug- it is reported that the peak ALT distribution among norss
ment antibody production and inhibit development of the mal subjects is in the range 11-20IU48], ALT levels &4
Th1l response. It appears that the Thl response is activatedinder 291U/l were considered normal in this study. Manss
in the liver in response to HCV infection from earlier data HCV-infected patients with normal ALT demonstrate eless
[8,10]and an imbalance of Th1l and Th2 responses may playvation between 12 and 32 months of follow-{4®], and s7
a role in the development of chronicif¥1]. It has been re-  the mean observation period was as long .&8st51.2 years ss
ported that NK cells play an important role not only in the (range, 3-10) in this study. Needle biopsy of the liver was
early innate host defense against HCA2,13] but also in performed in one patient and tissue proved to be normad.
the associated hepatocyte injyty4,15] A contribution of (b) Twenty-two were patients with chronic hepatitis (CH)o1
host genetic influences in HCV infection has also been pro- Nine of the 22 were diagnosed with needle biopsies of the
posed in relation to disease progresdibd,17] liver and 13 with liver function tests. (c) Thirteen patientss
The current study was designed to investigate the immunewere with liver cirrhosis, four diagnosed with laparoscopies
status in hepatitis C virus patients with persistently normal biopsy of the liver and nine with liver function tests ands
alanine transferase levels (patients with normal ALT). Serum non-invasive imaging of the liver. Three had decompensates
levels and lipopolysaccharide (LPS)-induced IFNH.12 and 10 had compensated LC. One compensated LC case
p70, IL12 p40 and IL-10 by peripheral whole blood, and NK was complicated with hepatocellular carcinoma. (d) The
cell activity, were assayed in six patients with normal ALT, 26 controls without liver diseases were age-matched asd
22 cases of HCV-infected patients with chronic hepatitis, 13 otherwise comparable to the patients with HCV infectionioo
with liver cirrhosis, and 26 age-matched controls. Demographic data are summarisedlable 1 Although 101
the sex ratio did not differ between patients with HCV ine2
fection and age-matched controls, five of six patients with

2. Materials and methods normal ALT were female. Thirteen cases (patients with naes
mal ALT 3; CH 8; LC 2 had a past history of blood tranges
2.1. Patients fusion and periods after blood transfusion were long ms

36+ 1, 385+ 127 and 435 + 2.1 years, respectively.1o07

Forty-one patients with HCV infection positive for Titers of HCV-RNA did not differ between patients withos
anti-HCV antibodies and HCV-RNA (18 males, 23 females, normal ALT and those with chronic hepatitis or liver cirtoo
age: 683 + 8.4 years; range 52-85 years) and 26 controls rhosis. However, patients with normal ALT were less freto
(11 males, 15 females, age:.84- 11.1 years; range 50—-86  quently infected with genotype 1b HCV-RNA compared ta:1
years) were studied. (a) Six of the patients had persistentlythe chronic hepatitis cases. Two patients with liver cirrhosis

Table 1
Characteristics of subjects with HCV infection and age-matched controls
Item Control ¢ = 26) Patients with normal CH (n =22) LC (» = 13)
ALT (n = 6)

Age (year) 64.4+ 11.1 67.8+ 3.9 67.0+ 8.7 71.1+ 8.0
Sex (male/female) (11/15) (2/5) (12/10) (5/8)
Blood transfusion {/—) (3/3) (8/14) (2/11)
Years after blood transfusion 3601 38.5+ 12.7 43.5+ 2.1
Type of HCV-RNA (1b/2a/2b) (2/311) (18/22) (10/2/1)
Titer of HCV-RNA (2/3/11) (11/8/3) (5/711)

(k > 850/850-100/100 > KIU/ml)
Total bilirubin (mg/dl) 0.7+ 0.3 0.8+ 0.3 0.8+ 0.3 1.3+ 0.40%*
Albumin (g/dI) 47+ 0.3 46+ 04 46+ 0.3 3.8+ 0.8
ALT (U/l) 233 + 114 19.3+ 4.9 57.54 43.8** 72.94 52.8**
WBCs (mnT3) 5565+ 1424 4717+ 874 4110+ 847 3435+ 1478
Lymphocytes (mm?) 2130+ 679 1485+ 469 1582 + 341* 1221 + 626
RBCs (x10*/mm?) 447 + 52 400+ 36 441+ 48 387+ 72
Hb (g/dl) 13.7+ 1.6 125+ 15 13.6+ 1.7 12.6+ 2.7
Platelets &10*/mmd) 2254+ 45 19.5+ 4.7 16.3+ 4.5 8.6 &+ 4.4bx+

Variable data are meah S.D. values. Parenthesis denotes the number of subjects. Patients with normal ALT: patients with persistently normal serum

alanine transferase levels, CH: chronic hepatitis and LC: liver cirrhosis.
a8 P < 0.05, statistically significant as compared with the number for patients with normal ALT by Fisher's exact probability test.
b p < 0.01, statistically significant as compared with the value for patients with normal ALT.
* P < 0.05, statistically significant by the Mann-Whitney test as compared with the value of controls.
** P < 0.01, statistically significant by the Mann—Whitney test as compared with the value of controls.
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had a past history of high consumption of alcohol. Fifteen 2.5. Assay of NK cell activity 162
patients (patients with normal ALT 1; CH 11; LC 3 had

a past history of interferon therapy. Nutrient mixtures for  Preparation of peripheral lymphocytes and target cellss
hepatic failure (Aminoleban ER Otsuka Co. Tokushima, and the assays of NK cell activity were performed as prewis
Japan), which are reported to increase NK cell actifag}, ously describe@20]. Briefly, peripheral blood mononucleatss
were administered to six patients with liver cirrhosis. All cells (PBMCs) were separated from heparinised blood sy
those with HCV infection and controls were seronegative gradient centrifugation and adjusted tox110° ml~1. The 167
for HBsAg (enzyme-linked immunosorbent assay (ELISA)). K562 cell line, an erythroblastic cell line established fromiss
Informed consent was obtained from each individual, and chronic myelogenous leukemia, was used as the target sad
the study protocol conformed to the ethical guidelines of adjusted to 1x 10" mi—1. 170
the 1975 Declaration of Helsinki. Venous blood samples  NK cell activity was measured by chromium release assay.
from individuals were obtained in the morning in a fasting Two hundred Jul of PBMCs and 1Qul of K562 cells were 172

state. added to plastic microplates (Falcon, Oxnard, CA, USA) arvd
then cultured in 5% Cgat 37°C for 4 h. The effector-targetiza
2.2. Assay for HCV markers cell (E-T) ratio was 20:1. Maximal release (MR) was estizs

mated by culturing the K562 cells in 2% Triton X-100 (Ese
Anti-HCV was assayed with a CobasR Core anti-HCV Merk, Darmstadt, Germany), and spontaneous release (SR)

EIA kit (Roche Diagnostics GmbH, Mannheim, Germany). was measured by culturing the K562 cells without PBMCsss
The presence and titer of HCV-RNA was assessed by re-All assays were performed in triplicate. After incubation, thes
verse transcription-polymerase chain reaction (RT-PCR) us- microplates were centrifuged, the supernatant was remoued
ing an AMPLICOR GT HCV monitor version 2.0 (Roche and assayed using a gamma counter. Experimental release
Diagnostics GmbH, Mannheim, Germany). The analytical (ER) was calculated as the mean of results for triplicate cig
sensitivity of the assay was found to be 0.5 KIU/ml, and lin- tures. NK cell activity was expressed as EBR/MR—-SR 1s3
earity was indicated from a lowest titer of 0.5 to a highest x 100%. 184
of 850 KIU/ml. The HCV-RNA genotype was assessed by
direct sequencing using RT-PCR products of AMPLICOR 2.6. Satistics 185
GT HCV monitor version 2.021]. According to differences
in nucleotide sequences for the HCYrbn-coding region, Results are given as meanstandard deviation. Differ-1ss
HCV-RNA division was made into la, 1b, 2a, 2b, 3a and ences among the groups were assessed for significance with
others. the Mann—Whitney test. Differences in number of subjeats

among the groups were compared with the Fisher's exast
2.3. Whole blood induction method probability test. Correlations were calculated by Spearmarys

correlation coefficientsP < 0.05 was regarded as indicatzo1

One millilitre of peripheral blood was drawn and placed ing statistical significance. 192

in a heparinised tube. Within 1 h of sampling, 0.5ml hep-
arinised blood was cultured at 3€ for 24h in 5ml

RPMI-1640 medium (Gibco, Grand Island, NY) with 3. Results 193

lipopolysaccharide (LPS; dg/ml, Escherichia coli O55:

B55, Difco) as previously describg@2]. The culture su- 3.1. Cytokine serum levels 194

pernatants were stored at80°C until IFN-y, IL-12 and

IL-10 were assayed. Data for serum levels of IFN; IL-12 p70, IL-12 p40 195
and IL-10 in patients with normal ALT, patients withoes

2.4. Cytokine assays chronic hepatitis and liver cirrhosis and age-matched casw-

trols are summarised iffiable 2 Serum IFNy was de- 198

The culture supernatants and sera were assayed fortected in only six patients with HCV infection and fourss
their IFN-y, IL-12 p70, 1-12 p40 and IL-10 contents with  controls. While IL-12 p70 was more frequently detectedb
enzyme-linked immunoassay, following the manufacturer’'s in patients with HCV infection than in controls (patients1
protocols. IFNy, IL-12 p70, IL-12 p40 and IL-10 were  with normal ALT 5; CH 10; LC 7; controls 2P < 0.05). 202
assayed with a HUMAN IFNy ASSAY Kit (Japan An- IL-12 p40 was detected in all patients and controls, and
tibody Lab., Takasaki, Japan), QuantikineR HS (R&D serum levels were increased in HCV-infected patients witla
Systems, MN, USA), Quantikine (R&D Systems, MN, chronic hepatitis and liver cirrhosis (CH 168+ 754; 205
USA) and Human IL-10 US UltraSensitive (BioSource LC 1763 + 95.2; controls 808 + 49.5pg/ml; P < 0.01). 206
International, Inc., CA, US), respectively. The minimum No significant difference was observed for serum levets
detectable levels of IFNs IL-12 p70, IL-12 p40 and  of IFN-y, IL-12 p70 and IL-10, and proportions positiveos
IL-10 have been established as 7.8, 0.5, 15 and 0.2 pg/ml,for IL-10 between patients with HCV infection and coreos
respectively. trols. 210
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Table 2
Cytokine serum levels in patients with HCV infection and age-matched controls

Control @ = 26) Patients with normal ALTH = 6) CH (n = 22) LC (» = 13)
IFN-y detected 4/-) (4/122) (o/6) (4/18) (2/11)
IFN-y (pg/ml) 141.7+ 232.1 - 12.1+ 4.2 13.8+ 2.9
IL-12 p70 detected/—) (4/122) (5/1)* (10/12y (716)
IL-12 p70 (pg/ml) 1.3+ 1.1 12+ 1.2 0.9+ 0.4 1.6+ 1.0
IL-12 p40 (pg/ml) 80.8+ 49.5 138.4+ 94.7 168.4+ 75.4 176.3+ 95.2
IL-10 detected 4/—) (27/9) (5/1) (17/5) (11/2)
IL-10 (pg/ml) 1.9+ 1.7 2402 21+ 15 21+ 13

Variable data meatt S.D. values. Parenthesis denotes the number of subjects. Patients with normal ALT: patients with persistently normal serum alanine

transferase levels, CH: chronic hepatitis and LC: liver cirrhosis.
a8 P < 0.01, statistically significant by the Mann—Whitney test as compared with the value of controls.
* P < 0.05, statistically significant as compared with the number of controls by Fisher’s exact probability test.
** P < 0.01, statistically significant as compared with the number of controls by Fisher’s exact probability test.

3.2. LPS-induced cytokine production by peripheral 20665 + 20948 pg/ml, respectively,P < 0.05) (Fig. 1). 220
whole blood However, IFNs production in patients with normal ALT221
was not reduced (2629 +£ 25385pg/ml) Fig. . Al- 222

Data for LPS-induced IFNy IL-12 p70, IL-12 p40 though variation between individuals in IF{Nproduction 223
and IL-10 production by peripheral whole blood in pa- of patients with normal ALT was observed, four of the six4
tients with normal ALT, patients with chronic hepatitis patients showed moderate to strong IFNdroduction. No 225
and liver cirrhosis, and age-matched controls are sum- significant difference was observed for IL-12 p70, IL-12s
marised inFigs. 1-3 IFN-y production was significantly = p40 and IL-10 production between patients with HCV inz7
lower in patients with chronic hepatitis and liver cirrho- fection and controlsKigs. 2 and B or for the ratios of 228
sis than in controls (883 4+ 11673, 7772 + 8912, and Th-1 associated (IFNJ/Th-2 associated (IL-10) parameterssg

(Fig. 3. 230
3.3. NK cdll activity 231
% \
* No significant difference was observed for NK cell aes2
— s tivity between patients with HCV infection and controlsss
‘E 8000 ’ (Fig. 3. 234
s

e o 3.4. Correlation coefficients between IFN-y and other 235
S 6000+ . variables in controls and patients with HCV infection 236

o o o
3 40004 Correlations of IFNy production and other variables (agez?
e ° . sex, genotype and titer of HCV-RNA, peripheral blood anabs
g g o o ysis, liver function test, IL-12 p70, IL-12 p40 and IL-1Qa39
= 20004 % . ° production, serum levels of IL-12 p40 and NK cell actiw4o
L . ° 8 : ity) were assessed in 26 controls and 41 patients with H&Y
# . gj 5 infection (Table 3. Among controls, IFNy production was 242
0 e H oo L) positively correlated with WBC, lymphocyte count, RBCgs
Control Patients CH LC IL-12 p70, IL-12 p40 and IL-10 production, and negativebgs
(n=26) norx';r ALy (122 (0=13) correlated with serum IL-12 p40 levels by Spearman’s coss
(n=6) relation coefficients. However, among patients with HCMs

Fig. 1. Production of IFNy by lipopolysaccharide-stimulated peripheral infection, the IFNy prOdUCtion was correlated not Only withaz
whole blood in patients with normal ALT, HCV-infected individuals R_BC’ IL-12 p70, IL-12 p40 and IL-10 prqducnon b_Ut §_|S®48
with chronic hepatitis, liver cirrhosis cases and age-matched controls. With genotype of HCV-RNA. IFNy production was signifi- 249
Cytokine production was assayed by the whole blood induction method. cantly lower in patients infected with genotype 1b (30 cases)
Small circles represents a single subject. Mean cytokine concentrationsthan those with 2a and 2b (11 cases) (6832 10118 and 251
are illustrated by horizontal bars. Patients with normal ALT: patients with 21844 4+ 19977 pg/ml, respectively,P < 0.01)_ With re- 252

persistently normal serum alanine transferase levels.0.05, statistically . . .
significant by the Mann-Whitney test. IFfNproduction was significantly spect to age, sex, titer of HCV-RNA and liver function tests

lower in patients with HCV-infected chronic hepatitis and liver cirrhosis, there were no significant correlations with IfNsroduction 254
but not patients with normal ALT, than in controls. (Table 3. 255
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Fig. 3. (a) Production of IL-10 by lipopolysaccharide-stimulated peripheral whole blood and (b) the ratios of Th-1 associatgdT{iFNassociated
(IL-10) parameters in patients with normal ALT, HCV-infected individuals with chronic hepatitis, liver cirrhosis cases and age-matched Cytukais.
production was assayed by the whole blood induction method. Small circles represents a single subject. Mean cytokine concentrations argyillustrate
horizontal bars. Patients with normal ALT: patients with persistently normal serum alanine transferase levels. No significant differenceveddabser
IL-10 production and the ratios of TH-1 associated/Th-2 associated parameters between patients with HCV infection and controls.

4. Discussion concentration has any effect on disease progreg&idh 268
there is a report that viral genotype exerts an influence 2as

It is reported that there are several factors that could havea higher rate of progression was found among personsziao-
an impact on progression of chronic hepatitif23]. In this fected with genotype 1f25]. In this study, only two of six 271
study, age at infection was suspected as being almost thepatients with normal ALT, in comparison with 80% (28/3%)2
same between patients with normal ALT and patients with of patients with chronic hepatitis and liver cirrhosis, weres
chronic hepatitis judging from years after blood transfusion. infected with genotype 1br@ble 1. 274

Regarding sex, there is moderate evidence to indicate that The immune status has been investigated with reference
the rate of progression of liver disease is lower among fe- to variation between individuals in the rate of progressiors
males than malei23,24]and in this study, although the sex of HCV-infected chronic liver diseases by a number of io#7
ratio did not differ between patients with HCV infection and vestigatord15,23,26-29] It is reported that percentages afs
age-matched controls, five of six patients with normal ALT CD8" T cells[15] and&y TCR™ T cells[15,26], NK cell 279
were females. Although there is no evidence that the viral activity [15], and serum IL-10 level29] are higher in car- 280
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Spearman’s correlation coefficients between Hrldnd other variables in controls and patients with HCV infection

Iltems IFN<y production
Controls ¢ = 26) Patients with HCV infectionn(= 41)

Age NS NS
Sex NS NS
Type of HCV-RNA (1b/others) - 0.512
Titer of HCV-RNA (k > 850/850 > KIU/ml) - NS
Total bilirubin NS NS
Albumin NS NS
ALT NS NS
WBC 0.415 NS
Lymphocyte 0.434 NS
RBC 0.490 0.310°
Hb NS NS
Platelet NS NS
IL-12 p70 production 0.510 0.716*
IL-12 p40 production 0.474 0.408*
Serum IL-12 p40 level —0.420 NS
IL-10 production 0.493 0.35%
NK cell activity NS NS

NS: not significant.
* P < 0.05, statistically significant.
** P < 0.01, statistically significant.

riers with normal ALT than in those with chronic hepatitis
C. However, other authors described percentages ofy[FN-
positive CD4" T cells [28] and IFN+y production[27] did

conserve the immunological competence for Thl-like cys
tokine production. Although variation between individuatss
in IFN-y production of patients with normal ALT was obsis

not differ between these two groups. Therefore, the questionserved, four of six showed moderate to strong H-Nroduc- 316

remains controversial.

Immunomodulatory functions of IFN-in HCV infection
are not fully understood. Recently, Thimme et [80] re-
ported IFNsy mRNA to be detectable only in the livers of

tion. We here strictly selected long-term patients with nat
mal ALT to be comparable with those demonstrating chronig
liver disease. One reason why we found a difference, while
other investigators did not, might be because Hrlgro- 320

chimpanzees that cleared or controlled the disease, raisingduction was assayed via the whole blood induction methad

the possibility that IFNy might perform non-cytolytic an-
tiviral effector functions during HCV infection. On the other
hand, previous studies indicated the progressive liver injury
seen in chronic HCV is associated with the upregulation of
intrahepatic IFNy, a Thl1-like cytokine and with down reg-
ulation of IL-10, a Th2-like cytoking10]. In this study, the
proportions positive for serum IFN-and IL-10, and serum
levels of those cytokines did not differ between patients with
HCYV infection and controls. To gain further insight into
Th-cell responsiveness in HCV infection, mitogen-induced
production by peripheral mononuclear cells, which is con-
sidered to reflect the individual immunological competence,

instead of by isolating peripheral mononuclear cells frose
peripheral blood. The advantage of the whole blood indues
tion method is in evaluating immune competence whichsig
reflective of the in vivo conditiofi36]. 325

Although the mechanisms of IFNMproduction by periph- 326
eral whole blood in response to LPS stimulation are not futly
understood, IL-12 is the main stimulatory cytokine. Kantos
et al.[37] reported that dendritic cells from HCV-infected29
individuals produce lower levels of IL-12 in response tao
LPS compared to those from normal controls, and this may
lead to low IFN+ production by CD# T cells. However, 332
in the present study, there were no significant differencesin

has been assessed. Most investigators have found that palL-12p 70 and IL-12 p40 production between patients withs

tients with HCV infectior{31-33] especially with advanced
liver diseasg34], display deficient IFNy production by pe-
ripheral blood mononuclear cells on stimulation with various
mitogens. However, patients with chronic viral hepatitis may
display strong release of INfr-by peripheral blood T cells
[35]. In the present study, IFNproduction was significantly
lower in patients with HCV-infected chronic hepatitis and
liver cirrhosis than in controls. However, IF{production

in patients with normal ALT was not significantly reduced,
indicating for the first time that patients with normal ALT

HCV infection and controlsKig. 2). Rather, the cases withsss
detectable serum IL-12 p70 and serum levels of IL12 p#6
were higher in HCV-infected patients with chronic hepatis7
tis and liver cirrhosis than in the control$aple 2. It has sss
been speculated that down-regulation of IFNbroduction 339
in HCV-infected chronic liver diseases is secondary to e
hibition of IL-12 activity due to increased IL-12 p438]. 341
As for Th2 associated parameters, which inhibit develapz
ment of the Thl response, no significant variation was aks
served for IL-10 production and the ratios of Th-1 associatee
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Fig. 4. NK cell activity in patients with normal ALT, HCV-infected in-
dividuals with chronic hepatitis, liver cirrhosis cases and age-matched
controls. Small circles represents a single subject. Mean NK cell activ-
ity is illustrated by horizontal bars. Patients with normal ALT: patients
with persistently normal serum alanine transferase levels. No significant
difference was observed for NK cell activity between patients with HCV
infection and controls.

IFN-vy/Th-2 associated IL-10 between patients with HCV in-
fection and controlsKig. 3). Concerning IFNy production

by NK cells, Tseng and Klimpel reported that cross-linking
of CD81 on NK cells by HCV envelope protein E2 resulted
in reduced IFNy production in response to IL-12 in vitro
[39]. However, in this study, NK cell activity was not dif-
ferent between patients with HCV infection and controls
(Fig. 4). Our data thus suggest that deficiency in IfN-
production observed in HCV-infected chronic liver diseases
may be independent to deficiency in IL-12, abundance in
IL-10 or weakened NK cell activity. Other immunoregula-
tory factors, such as IL-18, IL-15 and TGF[9], might be
involved in the down-regulation of IFN-production.

In order to cast light on possible mechanisms of pre-
served IFNy production in patients with normal ALT, fac-
tors, which were positively correlated in controlable 3,
such as WBC, lymphocyte count, RBC, IL-12 p70, IL-12
p40 and IL-10 production, and negatively correlated serum
IL-12 p40 levels, were also assessed in patients with nor-
mal ALT, and those with chronic hepatitis or liver cirrhosis
(Table 1 Figs. 2 and R However, there were no significant
intergroup differences, indicating no connection with IfFN-
production in patients with normal ALT. In this study, IFN-
production was significantly lower in patients infected with
genotype 1b than in those with 2a and 2b. Only two of six
patients with normal ALT were infected with genotype 1b,
which may thus, in part explain the preserved I§Nvo-
duction, although, mean IFN-production in 1b infected
patients with normal ALT was as high as that in 2a and 2b
infected counterparts (data not shown). Westen{é0pre-
ported that genetic factors substantially influence production
of cytokines induced by LPS and that the cytokine profile
may be connected with the outcome of meningococcal dis-

eases. Variation in IFN- production among patients withs7s
normal ALT and controls, as observed in our study, might
be a reflection of genetic influences. Although it is genese
ally thought that IFNy, a Thl-like cytokine, is associateds1
with progression of liver injury10], animal experiment re-3s2
vealed that IFNy reduces extracellular matrix deposition iss3
liver fibrosis by inhibition of hepatic stellate cell activations4
[41]. Preserved IFNy production in patients with normalsss
ALT may be interpreted, not as a hazardous expression, dgeit
as a good prognostic indicator. 387
In conclusion, our results suggest that preserved 1FNss
production in patients with normal ALT, in contrast to these
reduction in chronic hepatitis and liver cirrhosis, may heo
related to a slow rate of disease progression. A further stughy
with a large number of patients with persistently normab
ALT levels is necessary to confirm the present results and
to clarify the underlying mechanisms. 394
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