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Study Using Needle-Biopsied Liver Tissue

'ato|stuistal 3 Al aist Al Ji Yoon Bae - Hyung Kyung Kim : Hanna Kang - Ha Rin Cheong
JIERO|fR L oMM RS LTSt Al Dong Eun Song - Sun Hee Sung - Heasoo Koo - Woon Sup Han
Jeong Kyong Lee' - Tae-Hun Kim? « Kyu Won Chung® - Min-Sun Cho

Departments of Pathology, 'Radiology, and ?Internal Medicine, Ewha Womans University School
of Medicine, Seoul; *Department of Internal Medicine, St. Mary’s Hospital, The Catholic University
of Korea College of Medicine, Incheon, Korea

Background : Regulatory T cells (Tregs) may contribute to the immunological hyporespon-
siveness against hepatitis B virus (HBV), and this can result in chronic infection. Tregs sup-
press the T cell responses directed against HBV and they protect hepatocytes by down-reg-
ulating the immune responses that cause liver damage, but the role of Tregs has not been
well characterized. Methods : Fifty four patients were selected and classified into three groups
(12 were in the immune-tolerance phase, 35 were in the immune-clearance phase and 7 were
in the asymptomatic virus carrier phase). We examined the frequency of CD3+, CD4+ & CD8+
T cells and forkhead box P3 (FoxP3)+ Tregs in the needle-biopsied liver tissue by performing
immunohistochemistry. Results : The FoxP3+ Tregs were mainly located at the portal tracts.

M $:20009 8¥Y 49 In the immune-clearance phase, the frequency of FoxP3+ Tregs was significantly increased
Azl 1 20099 102 26 compared to that of the immune-tolerance group and the asymptomatic carrier group. Increased

FoxP3+ T cells were observed in the patients with a higher histologic inflammatory index. No
"“°'X17<} A correlation was observed among the numbers of FoxP3+ Tregs, the serum alanine amino-
4 158-710 /‘15’“] T EFF 911-1 transferase level, detection of HBeAg and the HBV-DNA viral load. Conclusions : FoxP3+
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R regs may play important roles in suppressing the immune response to and the com-
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Intrahepatic FoxP3+ Tregs in Chronic Hepatitis B
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Table 1. Clinical characteristics of the patients at the time of
liver biopsies

i Immune- Immune- Asymptomtic
Patients tolerance clearance carrier
(n=254) (n=12) (n = 35) (n=7)
Age (yr)? 20 (11-35) 32 (18-59) 19 (18-20)
Sex (M/F) 10/2 29/6 7/0
ALT (IUL)? 27.6(13-44) 4035 (47-2,288) 35.2 (24-45)
HBsAg positive 12 35 7
Anti-HBs positive 0 0 0
HBV DNA 4,05 x 10° 2.84 x 10° 0

(copies/mL)? (8.1 x 10°- (0-3.4 x 10°)
5.6 x 10%)
HBeAg positive 12 29 0
Anti-HBe positive 0 28 7
HI index® 1.8(0-3) 4.1(1-8) 1.4 (0-3)

*Mean values (range).
M, male; F, female; ALT, alanine aminotransferase; HBV, hepatitis B
virus; HI index, histologic inflammatory index.
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Table 2. Comparison of the numbers of intrahepatic T cells in
each clinical phase

Immune-
clearance®

Immune-
tolerance®

Asymptomatic
carrier®

CD3+ PT 9114 £8886 227.09 +67.07 111.24 = 76.11

L 14.38 £ 9.74 4522 + 16.25 23.37 = 4.54
CD4+ PT 31.98 + 2953 84.88 + 34.33 33.24 + 23.90

L 6.16 = 2.70 17.42 + 8.85 7.34 £ 3.28
CD8+ PT 39.18 £ 41.00 86.47 + 20.82 41.77 + 29.95

L 6.27 + 3.80 19.80 + 8.08 11.01 + 451

*Numbers of positive cells/hpf, mean = SD.
PT, portal tract and periportal area; L, lobule.
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Fig. 1. Comparison of the numbers of intrahepatic CD3+, CD4+, and CD8+ T cells of the portal tract and the lobules in each clinical phase
(m, immune-tolerance; =, asymptomatic carrier; o, immune-clearance). In both the portal tract (A) and lobules (B), the immune-clear-
ance phase shows greater T-cell infiltration than the immune-tolerance group and the asymptomatic carrier group.

Table 3. Comparison of the frequency of intrahepatic FoxP3+ Tregs in each clinical phase

Immune-tolerance®

Asymptomatic carrier? Immune-clearance®

No. of FoxP3+ Tregs PT 423 =594 571 £592 2231 £ 15.27
L 0.77 = 0.66 1.33 = 0.99 3.77 £234
FoxP3+/CD3+ (%) PT 501 + 385 511 £ 274 9.29 £5.19
L 6.81 =795 6.73 = 4.88 8.40 = 4.70
FoxP3+/CD4+ (%) PT 10.98 £+ 6.63 16.08 £ 5.13 2572 £ 13.70
L 12,69 + 8.54 24.44 + 27.27 20.21 + 10.04
“Mean =+ SD.
FoxP3, forkhead box P3; Tregs, regulatory T cells; PT, portal tract and periportal area; L, lobule.
Table 4. Correlation of the FoxP3+ Tregs of the portal tract and the histologic inflammatory index
No. of FoxP3+ Tregs® FoxP3+/CD3+ (%)* FoxP3+/CD4+ (%)*
HI index 0-2 (n=24) 5.82 = 6.49 532 = 3.58 15.29 + 10.26
3-5(n=21) 22.06 = 14.00 9.13 £ 5.37 24.45 = 13.69
6-8(n=9) 29.84 + 17.50 11.32 £ 4.73 29.36 £ 12.98
p-value 0.000 0.002 0.006
*Mean + SD.

FoxP3, forkhead box P3; Tregs, regulatory T cells; Hl index, histologic inflammatory index.
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o AL Fo0F B Atelddle BAA Sw7t it p=
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Fig. 2. Immunohistochemical staining for forkhead box P3 (FoxP3) in the liver tissue of a patient with chronic B viral hepatitis. Representa-
tive tissue sections are selected. FoxP3+ regulatory T cells (Tregs) are more infiltrated at the portal tracts (A, C, E) than at the lobules (B,
D, F). The greater number of FoxP3+ Tregs shows in the immune-clearance phase (E, F) rather than in the immune-tolerance phase (A,
B) and the asymptomatic carrier phase (C, D).

A 7V E9tOrk FAF oIl YAp=0601, p=0079), AT 8 o2 JARE(HBV-DNAS) %, HBeAg ¥ o,
ALT) 9] 431 Sofugleh, 53] 7 B9s] FoxP3+

Fod+ Treg®l 218 HEe} TAISM HE BT U AN Tregs®) A8 457} 7 472 $AHZ 499 Aolg 0
& x| E24e| o2 FQonE o MusdT 2484 9 PHES} A 2
% A% 9E2IY), FFE ERY), TE GEH0%)

% UGS FoxP3+ Tregs A% AESH 2898 93 8 OF ey 4 29 B2 eGS0 FoxP3+ Tregse)
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Fig. 3. Comparison of the numbers and percentages of intrahepat-
ic forkhead box P3 (FoxP3)+ regulatory T cells (Tregs) in each clin-
ical phase (m, immune-tolerance; =, asymptomatic carrier; o,
immune-clearance) at the portal tract. The numbers of FoxP3+
Tregs and the ratio of FoxP3+/CD3+ and FoxP3+/CD4+ cells are
higher in the immune-clearance phase than that of the immune-
tolerance phase (°p = 0.000, °p = 0.023, °p = 0.001), and the
number of FoxP3+ Tregs is also higher in the immune-clearance
phase than that in the asymptomatic carrier phase (°p = 0.009).
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Fig. 4. Correlation of the intrahepatic forkhead box P3 (FoxP3)+
regulatory T cells (Tregs) infiltration of the portal tract and the his-
tologic inflammatory index (histologic inflammatory [HI] index). A
positive correlation is noted between the HI index and the numbers
of FoxP3+ Tregs (A), FoxP3+/CD3+ (%) (B), and FoxP3+/CD4+ (%)
(C), respectively (p = 0.000, r = 0.413 [A], p = 0.001, r = 0.205
[B], p=0.002,r=0.171 [C]).
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