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A Study of Serum Cytokines in the Patients
with Chronic Hepatitis B Virus Infection

Byung Ju Kim, M.D., Jae Sook Ma, M.D. and Tai Ju Hwang, M.D.

Department of Pediatrics, Chonnam University Medical School,
Kwangju, Korea

Purpose: The aim of this study was to clarify the serum cytokine pattern in patients with chronic
HBV infection in terms of their clinical state.

Methods: Intravenous blood samples were taken from 35 patients who were seropositive for
HBsAg for at least 6 months and 7 healthy controls. Samples were initially tested for serum ami-
notransferases and serologic markers for hepatitis B virus by EIA. Serum levels of interleukin(IL)-2,
tumor necrosis factor-alpha (TNF-q), interferon-gamma (IFN-y), IL-4, and IL-10 were measured
by ELISA.

Results: Among 35 patients, seropositive for HBeAg was 20 and for anti-HBe was 15. The
histologic diagnosis of 19 patients underwent liver biopsy were chronic persistent hepatitis (CPH)
in 10 and chronic active hepatitis (CAH) in 9. Serum IL-10 level in patients seropositive for HBeAg
was significantly higher than that in patients seropositive for anti-HBe (p <0.05). All measured
cytokine levels in patients with CAH were higher than those of patients with CPH. High values
of all measured cytokines except IL-4 were seen in patients with AST and ALT > 100 U/L. High
level of IL-4 was seen in patients with normal aminotransferase levels.

Conclusion: These results were thought to indicate that anti-inflammatory Th2-like cytokine (IL-10)
production in chronic HBV infection is related to circulating HBeAg rather than activity of hepatitis
and that Thl cytokines seem to be associated with the increasing activity of hepatitis. (J Korean
Pediatr Gastroenterol Nutr 1998; 1: 90~99)
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Table 1. Serum Aminotransferase Levels in Normal Controls and Patients with Chronic HBV Infection
Chronic HBV infection
Control
Total HBe (+) anti-HBe(+)
Number 7 20 15
AST (U/L) 22.8+3.7 132.5%£217.0 201.6+267.9 40.3+325
ALT (UL 11.8+15 213.1+451.3 345.9+565.6 35.9+40.6
Values presented as mean=SD.
HBV, hepatitis B virus; AST, aspartate aminotransferase; ALT, alanine aminotransferase
Table 2. Serum Aminotransferase Levels in Patients
W!’[h Chronlc HBV Infection according to Histologic e 1 Control
Diagnosis N Total
104 . 7 HBe(+)
CAH CPH A anti-HBe(+)
(n=9) (h=10)  value T 157
AST (U/L) 361.4+324.4 39.1£33.8 0.01 Lo
ALT (UL) 67447231 432297  0.03 - j ’—ﬁa
Values presented as mean=SD. 0
IL-2 N
HBV, hepatitis B virus; CAH, chronic active hepatitis; Froo IFN7y
CPH, chronic persistent hepatitis; AST, aspartate
aminotransferase; ALT, alanine aminotransferase 40- 3 Contral
Il Total
357 <3 HBe(+)
_ 301 A anti—-HBe(+)
g @54 o) ogol Ak W BEA 7l o5
At A& T Fajel wls] @3 AST 220+
(361.9+324.4 UJL: 39.1+33.8 U/L)S} ALTX|(674.4 151
10
£723.1 U/L: 43.2429.7 UL)7k <] 2ISMAl =3kt 5
<0.05)(Table 2). 0
IL-10
3. g3 Mo|Eslelel 55
HETAAM L2+ 84 pgmLl, TNF-a= 6.1  Fig. 1. Serum Thi (A) and Th2 (B) cytokine levels

pg/mL, IFN-y= 14.8 pg/mL, IL-4+ 34.3 pg/mL,
IL-102 3.2 pg/mLO]Qi_Tl fd Ao = IL2E
141 pg/mL, TNF-a= 7.7 pg/mL, IFN-v= 11.7
pg/mL, IL-4E 26.5 pg/mL, IL-10& 11.6 pg/mLZ
IL-105 AQJstaes FATAHOR {3k Aol
A HBeAg 44 3AA IL-2& 203
pg/mL, TNF-a= 8.6 pg/mL, IFN-y= 16.1 pg/mL,

in controls and patients with chronic HBV infection.

IL-4% 33.5 pgmL, IL-10& 17.0 pg/mLo]x &
HBe @A ¥A<Q &AdAM IL2E 59 pgmL,
TNF-a= 6.6 pg/mL, IFN-y= 5.8 pg/mL, IL-4+
172 pg/mL, IL-10 4.3 pg/mLZ(Fig. 1, Table 3),
IL-109}o] HBeAg %A Q1 &Alol A & HBe &4
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Table 3. Comparison of Serum Cytokine Levels in Normal Controls and Patients with Chronic HBV Infection

Chronic HBV infection

(bg/mL) Control
(n=7) Total HBeAg (+) anti-HBe (+)
(n=35) (n=20) (n=15)
IL- 2 8.4+113 14.1+£36.3 20.3+46.5 59+11.4
TNF-a 6.1+0.3 7767 8.6+8.8 6.6+1.3
IFN-vy 14.8+7.4 11.7+£19.3 16.1£23.3 5.8+9.9
IL-4 34.3+31.9 26.5%44.1 33.5%¥48.9 17.2+36.4
IL-10 32453 11.6+18.7 17.0+21.8" 4.3+10.1"
Values presented as mean=SD.
IL, interleukin; TNF-a, tumor necrosis factor a; IFN-vy, interferon v
*x p<0.05, "1 p<0.05
Table 4. Serum Cytokine Levels according to His—
tologic Diagnosis of Liver Biopsy
351 1 CAH
CAH CPH 30 . CPH
(n=9) (n=10) o5
£ 20+
L-2 (pg/mL) 32.3+67.5 7.6+14.6 E
TNF-a (pg/mL) 10.8+12.8 5.9+0.2 ks
IFN-v (pg/mL)  22.0+31.6 47+64 189
IL-4 (pg/mL) 27.7+37.3 10.0£11.0 8
0
IL-10 (pg/mL) 25.7+30.4 4.8+56 IL-o TNF-a  IFN-y "
CAH, chronic active hepatitis; CPH, chronic persis—
tent hepatitis
B0 1 CAH
o5 B CPH
S0 FApe v '8H Y AA = UTHp<0.05).
_ 20
A 54 Y SRl A IL2E 323 pgnl, 2
1564
TNF-a= 10.8 pg/mL, IFN-y= 22.0 pg/mL, IL-4= s
1 .|
27.7 pg/mL, IL-10& 257 pg/mLo]lal w4 A& ’
A 7k B A IL2E 7.6 pg/mL, TNF-aE 5.9 %
pg/mL, IFN-v= 4.7 pg/mL, IL-4= 100 pg/mL, 0 IL-a =10
IL-102 B

4.8 pg/mLZ(Table 4), T 54 7+49
AN =2 BEFS EAoy FATAS
93t z}ol= w\/v\‘:]'(Flg 2).

g3 opm|:=Ho] EAXIF AR FApo A IL-
2+ 11.8 pg/mL, TNF-a= 6.5 pg/mL, IFN-y= 9.7
pg/mL, IL-4E 32.4 pg/mL, IL-10& 8.1 pg/mLo| A
I g olmizdo] A4 X7} 40~100 U/LS] &=}
o) A IL-2%E 2.6 pg/mL, TNF-a= 6.3 pg/mL, IFN-y

Z

Fig. 2. Serum Th1 (A) and Th2 (B) cytokine levels
in patients with chronic active hepatitis (CAH) and
chronic persistent hepatitis (CPH).

= 57 pgmL, IL-4= 223 pg/mL, IL-102 9.5
pgmLollom A ofm=o] EAXZE 100
U/L )4l 3ol A IL-2+ 36.6 pg/mL, TNF-a &
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Table 5. Comparison of Serum Cytokine Levels in Patients with Chronic HBV Infection According to Serum

Aminotransferase Levels

Aminotransferse levels (U/L)

< 40 40 ~ 100 > 100
(n=18) (n=10) (n=7)
IL-2 (pg/mL) 11.8+15.1 26436 36.6+77.2
TNF-a (pg/mL) 6.5+1.2 6.3+0.7 13.1+14.4
IFN-v (pg/mL) 9.7+133 57+6.0 2544354
IL-4 (pg/mL) 32.4+489 22.3+42 1 17.4+36.9
IL-10 (pg/mL) 8.1+117 9.5+9.9 23.5+35.1
2A7h & @Al viel IL-47F w2 &S 2
o ey I 8H ojuFo] &FA7F 100 UL AL A
= = = = 5k O
%l [ - IL-45 A3 Z& Ao|E7RRIle] 52 Bd= H
30 1 AAT F93 Zol= AATHFig. 3).
Z 251
220 = P!
164 -+ =
10
5- BH 1+ wholg st 49® AT A 4
= IL-2  TNF-o  IFN-y g3t AlX WS dorA= AT BY Y
glo] g 2o &gk 7ML &4 TE o Hmp
2 wolg 2o AAE AZY WY F7) <)
35 1 [ <40 .
-] - 0-100 WA BY 2 wheld s P F AuEA %
o . s BY 249 vlolels B HAA} A A
£ 20 o wlole o] Aefo] F7hA 2 gzt ATk,
%151 o shte 29 ulolEs S0 e 27 B
10 AZ 3ol HBe &7 7+ Aol HBc &€
5- o] £Ast Ea wAH WS Bag o
0 T 2 3 dAE dF BHeA %Eﬁ(healthy carrier
viron%]

Fig. 3. Serum Th1 (A) and Th2 (B) cytokine levels
in patients with chronic HBV infection according to
serum aminotransferase levels.
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