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PD-1 #1 PD-L1 ik 518 HBV Eye
FHE BFE 975 28 R B A8 AH 6

#WAE HRIE Mg Tk £HE KR HER

[#ZE] B#M WFREFHEILTZ5r -1 (programmed death-1,PD-1) J H 3
ZEPCAA (programmed death-1 ligand , PD-L1) 33k 5 JHfE 5 A8 #2 B2 19 ¢ &R, FH 4R
HIGEKE Y, Fix A EERIERE M HBV JBye 137 6], 518 1 2 B AT 4
(CHB) & 102 f], iG st 1L (LC) B 25 4, 12 m 2tk 52 (ACLF) [
10 {5, Hivp 102 5] CHB 5 g 22 BilF7 A2 K, RAE /T H Gl ~ G4, 4
AEALRREE 430 SO ~ S4, fat R T B 10 5], U 66 1 0% 4 25 A1 JA] Al #0442 240 Jifd
(PBMCs) , it 2040 Hd ALK PBMCs 22 1f1 PD-1 A1 PD-L1 BHAEZ0 MY U451 2L S N = 41
MI$T I (HLA) B 5 % HLA-A2 FHPE %) PBMCs it A4 HBcAg {R4PMEFR T d,
A PE #5312 89 HBV iy L R A7 K- R R &2 & & (& HBV $i it F {7 Ik A HB-
cAgl8-27) i A 4l Mg {3 31 %& CD8 ™ T i iy % LA Sz CD8 Fi PD-1 XX FH 1 4 ffd.o
ELISA 5l PBMCs 553¢ VS IFN-y, H# CHB LC ACLF =4{[a] LI K A [A]
JHeH 2V AR R 2 8 (] PD-1 PD-L1 ,CD8 * 4 )y £ = Al PD-1 k7K [ IFN-y 7K
Vst , #58 fE CHB.LC 1 ACLF 4] PD-1 7£ PBMCs 22 i 14 22 ik FH M %R 4y
MR (55.4 £16.5)% (54.3 £21.9)% (45.5 £26.5)% , S{EREXT R 4,
PAE 43 514 0. 000,0. 001,0. 0715 =21 PD-L1 ik MRS58 (41.7 +
17.7)% (33.4 +17.9)% (26.6 +11.8)% ,FIX}FEL 48, P B 4514 0. 006 |
0.252.0. 854, 62 {4 HLA-A2 PHM: B &5 ) CD8 " T 40 g bb 51 43 5l (1. 6 =
1.0)% (3.1 £1.6)% (3.3 £1.7)% ,LC 41f1 ACLF 41 P & & T CHB 41
(P< 0.05);PD-1 FHIE400 5 CD8 * T Ay LL Bl 45 2H 18] L B B G124 2 55 —
2 PBMCs 5557 iR IFN-y S bR RS2 2 7 o AR I 250 4T 4
L FEEE Ry CHB (i35 (8] PD-1 PD-L1 ik & K] B 411222 5, {H PD-L1 YE RJE
Gl MZ-4efl SO W E R RBHAA R E & it 12 HBV B E PD-
1 1 PD-L1 &3R8 Bl FFNER AR 5 PD-1 Rik/KFEToxk,{HE HBV fiF
P CD8 ™ T 4 i & & PD-L1 FRiktA5
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[ Abstract] Objective To study the expression of programmed death-1 ( PD-
1) and programmed death-1 ligand ( PD-L1) on PBMCs in chronic HBV patients with
different clinical types and pathological changes. Methods All of 137 chronic HBV
infection subjects including 102 with chronic hepatitis B (CHB) , 25 with liver cirrho-
sis (LC) and 10 with acute on chronic liver failure ( ACLF) were enrolled in this
study. Histology features of 22 CHB patients have been desmonstrated by liver biopsy.
PBMCs were isolated from fresh blood samples. HBV-specific T cells were expanded in
vitro in 64 patients with HLA-A2 positive. Flow cytometry was used to detect the HLA-
A2 type, the expression of PD-1 and PD-L1 on PBMCs and PD-1 on HBV specific
CD8 " T cells. IFN-y was assayed by ELISA. Results In groups of CHB, LC and
ACLF, PD-1 expression on PBMCs were (55.4 £16.5)% , (54.3 £21.9)% and
(45.5 +£26.5)% , compared with control, P values were 0.000, 0.001 and 0.071,
respectively; PD-L1 were (41.7 +17.7)% , (33.4 £17.9)% and (26.6 %
11.8)% , compared with control, P values were 0.006, 0.252 and 0. 854, respec-
tively. Sixty four cases were HLA-A2 positive. The proportions of HBV-specific T
cells were (1.6 £1.0)%, (3.1 £1.6)% and (3.3 £1.7)% , respectively. In
CHB, LC and ACLF subjects of HLA-A2 positive, significant differences were found
between LC and control, ACLF and control (P < 0.05); There were no significant
differences in PD-1 expression on HBV-specific cells and IFN-y levels in cell culture
medium. PD-1 expressions on PBMCs were similar in CHB patients with different de-
grees of liver pathological changes, but PD-L1 expressions were higher in G1 and SO
patients than that in other patients. Conclusions PD-1 and PD-L1 expressions were
up-regulated in patients with HBV chronic infection. The degree of liver damage may
be correlated with HBV-specific cells and PD-L1 expression but not correlated with
PD-1 expression.

[ Key words] Chronic hepatitis B; Liver cirrhosis; Acute on chronic liver fail-

ure; Programmed death-1
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Tor M. &P ESET 20 71 (programmed death-1, PD-1) K H: 32 2L {A PD-LI
SEE AR AN AR E 52—, R Ras S T 401 e g sk ia s I E , 2
SPEUR TSR S IR e kR 1 B AL 2 — . PD-1,PD-L1 ik 5 1E 44
HBV e PR 2R B A S R M AN . ASBIFSE H BYTE T8 Al A 7] ik R
KA HBV JRReE LR AN [ JFEH S A8 A2 2 1) 3 e 1 £ RUTFR B B SN AL L
& T 41y PD-1 PD-L1 {33k HBV Hp5ek CD8 ™ T 4 jifd ke Je JH: PD-1 ki 22
5, %0t PD-1 PD-L1 35K 55 IR AL AR B A 56 2 I 3o

RMETE

— X4

137 1&g HBV &L 2008 4= 6 H 2 2009 4F 3 H rp Il KA (& 26 — =
Bel YRS B3 AR 17 ~ 65 % | Horp g £ B4R ( chronic hepatitis B, CHB )
B 102 B, FFAE AL (liver cirthosis, LC) (&34 25 4], 18 fin 2 ¥ JH 32 ¥ (acute on
chronic liver failure , ACLF) f23% 10 f5i], 2 Wibr ST & (120 B R BEIR TR ™)
FEHERR A I HAB 205 5 JHIV JERYL | 3 B Sis Ve 45

Tk

1. PBMCs 73 &5 : BUH 22 ST BE T S ik M. 10 ml, PBS SR/ FE, 2248 in A
10 ml Pk EL 40 i 73 =23 ,2000 v/ min %36 250 20 min, /N W ECRAS 4012
PBS V% 3 IRG EH &, THECR MZ A

2. HLA-A2 BIRIUEE B 1 x 10° 4 PBMCs 5 10 wl #2185 H ( phycoery-
thrin, PE) #R10Hi-HLA-A2 , 35 T #6FF 20 min, PBS PR — K, 1A 200 ul
PBS H &5 A . B PR AR 1A O R

3. PBMCs & PD-1 PD-L1 &) . Bt 1 x 10° 4~ PBMCs , KK PE $ric iy
$t-PD-L1 M3 H 85 H (allophycocyanin,, APC) #x12 i $T-PD-1 20 ul, B RECIEE
20 min,PBS % 1 I, A PBS 200 wl g2 5 bt N4n SR , B0 brAs i
25 AR

4. HBV %imtk CD8 ™ T 4 fif & 4 M M PD-1 45 : B HLA-A2 PR 8 35 ) fif
ST EJ) PBMCs, il A 3724 (RPMI-1640 5 10% Jif 4= I35 4% 9+ 1 L IR SJBe i)
FE, LT x 10° AN/FLE R AP T 24 FLAR, IR I A F 4L F 41HE A K -12 (inter-
leukin-12,1L-12) (100 pg/ml) } T 20 HBcAg (10 pl/ml, 4fifF > 99% ) ,37°C 5%
CO, E[alFE 7 d, T56 3 KAMMATEAH A A A/ %= -2 (interleukin-2, IL-2) (50
U/ml) , U1 x 10° ASETRAIM, LA PE A3ic HBV $1JR 07 K- R R A1k
(& HBV PrJR R KA HBcAg18-27, 51 2y FLPSDFFPSV ) 10 pl, REYEIEE 10
min, PBS R 1 K, N A 545 & R 2¢ )t & (fluorescinisoth-iocyate , FITC ) #r12 4T -
CD8a 10 wl #1 APC FricPi-PD-1 20 l UK _EREYEIE R 20 min, PBS WP 1 IR, 0
A PBS 200 pl FEESE B, &2 AR, DAk EL 4 i1, 314 10 000
A~ CD8 "4 fifd, [A] By 114 CD8 1 HBV $t it 38 037 JIK- T SR A4 52 A 44 XU IH 4 4 Jitd >y
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HBV 53y CD8 ™ T i, k553 CD8 ™ T 4l FHMESR = TR S5 CD8 4t
BHYER) T 40/CD8 " 4 x 100% . LUFpSe4t CTL 20 i i BH A 40 M o % 42, 4
M PD-1 323K

5. WFEHSUG KL S Hlop A A R AT A 5 S BROEA T TP U A, SO 98 1T
G, 8 AU B R e T @, AR O PR R BiR 7 58 ) AT RAE 73 Al

LR 3]
= Gt e hb

K SPSS 13. 0 it o r At AT 2 s A oo A, SRR A £ s TR X
Z U 1A 45 3R 22 S R BN 3R 7 2270, 4L W) B 80022 SR FH S REAS ¢ 6, DA
P < 0.05 MAEGIESR

#H R

— ARG RZETY 83 PBMCs Z1f PD-1 PD-L1 (33K H#K

ARG RS T Pk HBV e Z (8] PD-1 #l PD-L1 Sk AL 7
SC,{H CHB A1 LC 20 B35 1 PD-1 223k 0 5l T3 IR, T ACLE 25 55 fidt Fje st it
LW RGeit 7225 . CHB 4] PD-L1 R IXH 5 T X B4, LC 470 ACLF 415
XF R AR Ge i A (LR 1) o

F 1 HBE MG H PBMCs A PD-1 F1 PD-L1 3K L (x )

%k HRI(H/ ) FiR(E) ALT(U/L) AST(U/L) PD-1(%) PD-L1(% )
CHB 102 85/17 33 +£10) 264 +357 227 +547 55.4 +16.5° 41.7 £17.7°
LC 25 25/0 40 £10 185 +278 166 + 169 54.3 £21.9° 33.4+17.9"
ACLF 10 9/1 39 £13 568 +646 522 £799 45.5 £26.5" 26.6 £11.8"
X R ZH 10 6/4 27 £5 - - 26.1+18.0 25.1+22.0

T ST AL, P < 0.05;" P > 0.05; -7 fRAA M

— HBV ¥i54E CD8 " T Ziiffd PD-1 ik e IFN-y il 3¢

HE—25 %) 137 184 HBV J&YLE Hh i 64 5] HLA-A2 BH% & % #E1T PBMCs
B SR Kl HBV RSP CD8 ™ 41 i %k 2 A1 PD-1 23k 7KF, FER I 40 B 15 77 138
HIFN-y 7K, 2558 LC 41 F1 ACLF 41 HBV FE54E CD8 ™ T 4H g% &t B g & T
CHB 41, P {43504 0. 003 (¢ =3.1,95% C1 0.5 ~2.4) f10.002 (¢ = 3.2,95% CI
0.6~2.7), =24 HBV %51t CD8" T 4 fifi £ M PD-1 fIRIAE LK i ¥#EF,
ACLF 2 IFN-y /KB =T CHB 41f0 LC 41, (HEG i E X(LF 2) .

2 HLA-A2 BHY:#E HBV £ CD8 ™ T 4iijifg \PD-1 &3k I IFN-y /Kb (% +5)

1% ARk HBV CD8 * T 4iffs (% ) CD8* T PD-1(% ) IFN-vy( pg/ml)
CHB 52 (3310 1.6 1.0 76.1+9.8 98.8 £84.2
LC 6 40 £10* 3.1+1.6" 77.7+8.2 67.2 £115.1
ACLF 5 39+13 3.3+£1.7° 68.2 +£19.8 140.7 £97.5

:* 5 CHB A 1L, P < 0.05
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= SRR Z S PBMCs Ziii PD-1 PD-L1 Zk ARG

Xt 22 G EAT T UKL, L RAETE S (G) 7024 1.2.3 4 TUA ), $i 4T
AEALRERZE(S) 70 0.1.2.3 .4 il AR SAE S 27 4E AL A i JR s PBMCs K1
PD-1 SR 22 7 040778 3, PD-L1 FIKAE G1 Hl SO S B HAh 8 2 5, (HC
G AR (3 3) o HE—2Bxr A 6 il HLA-A2 FHE A R T HBV 45544
CD8 ™ T #f i kices hJH: PD-1 A1k, AR EGE i 58 Xo

=3 AR AL PBMCs il PD-1 PD-L1 Rk AL (1 £5)

% P (/%) Fh(2) PD-1(% ) PD-LI(%)
RAETG BB (G)
1 3 3/0 38 £12 59.5£13.5 53.4£17.4
2 9 9/0 29 £9 56.9+15.0 37.7 +21.8
3 6 6/0 319 56.9£3.5 29.0 8.1
4 4 2/2 36 £8 59.7+8.8 34.9+14.4
UL (S)
0 3 3/0 36«11 52.4x16.4 50.1+20.6
1 4 4/0 29 £12 58.9£3.4 44.4£4.5
2 6 6/0 28 £5 56.5+14.6 34.4£26.4
3 7 5/2 3248 58.2+7.8 29.5+2.5
4 2 2/0 42 x4 67.3£1.6 39.4£23.3

T & 48] HL#, PD-1 i PD-L1 RIAIKP- TS24 25 5+

i

BFSEE], 22/ B PR L A0 ML kS DR S 9 (LMC ) e X HIV
e HPE IOV Jfesft PD-1 A PD-LL{ERTRERESHIE T 410 1545 i 4235
JEAT EEORAEEE FHE T AR M AE R . HBY Jfe A PRI K
FGRIRT 0 T SR S0 125 0 I 58 IS P L 5608 S L 23 4 A 4 14 )
L S EOR U BRRE RO IFAL TR . 1 HE HBY 2 3 ROV I B 4, S 1t
I RBE S 52 2 5 T Al T 0 1 PR 900 A5 4 0 0 i R , o
HBY PR AR S HENT e IFRE8 IFREILSE . F 04 BFIE R, HBY A
HeRFLEIRAS 15 PD-1/PD-LI SBHIE , 760 £ BAF S84 , HBY 45 524k CD8 ™ T
0L PD-1 5 AR P S 484 (], PD-1/PD-LI #5435 (110 HBY Jgtife
SHPE CD8* T AR IR/ e F I, S SECHLAR A BEAT RO R HBY F
TP A ) T B 2 —

AT B AN AR MRHE HBY 3 716 B % PBMCs 221
PD-1/PD-LI {43k 2% 5, 5552 i35t e HBY B4 PD-1 PD-LI 2 kA (e xt
FRALWT G TG, 5 LA BF T4 S, BUR PD-1 335 Ll HBY it
oot (LR, 7R i HBY J e /R 71 PR % 22 1] PBMCs 171 J% HBV

S CD8 " T A1 PD-1 MIFIAEILTEH 022 5, BL0T PD-1 Fib kP55
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12 VE HBV JEL 4 1Y A IE M LT 4EAL 2 B nT B O JC E A e, BT R Al
PBMCs ] PD-L1 &3k BH & 5 T S XF B2, (56 sl A Ak S8 DL S8 i &
P R PD-L1 AL TREAT R4, SRR BB A L BG4 L, 7
7~ PBMCs 2% PD-L1 33K /KRl R85 I HE 48 5 Al (1) 2R 4Efb R S AR G . [RIT,
LC ZH1DL K ACLF #H (R 3% HBV 550k CD8 " T 4 k& Bl . & T CHB 4, $2/R
HBV $¢ PR B T 9k B 40 il ( CTL) Jiz b7 B SRy {i BRI 2l PR -4k A1 ACLF
SR AR FEAR B T B B i R R 2 —

SRyt —2 B PD-1 1 PD-L1 5 BER S M BRI R, AR LR T
LHLUASTR) RAE TG Bl 1 I 2F dE AL 7 08 v & R R |5 PBMCs #1fi PD-1  PD-LI1
PR35, 45 R BRI SR IE MAF4EL R RE e A A], PD-1 ik To g E k2
5t {5 PD-L1 {33 7E RAE FIEF 4t AL 5 BH 2 1) B8 3 FR AR 31 , 7E M AR B 217 G
SO S H sy, S5 ETIR A AL A I bE vl 2 35 b PD-1 35K A [R] T PD-
L1 BB LT G, #t—25 4878 PD-L1 3235 0] 68 -5 Tk 5 AE A1 £F 4k 4k 7™
HREE AR, PD-L1 BHUATEE T I RE O Rk EEEA, HERiEH A
T R ) S e 350407 , WL G HBV T 35 S 2 31403 1) — R g bR 3 5 . PD-1
FH E A PD-L1 23527 598 P HBV B & B2V AR B B A 47
T A G WIS Ao 05 B g /b, PD-1/PD-L1 {335 /K 518 1 HBV L&
JHE S8 5E I A1 AEAFE E 17 R R A T itk — 5T
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