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m =

KA

E=588: SR T FEA TR R AR RN, M EIRYT A RCREA R . iR SE T -
&1 (PD-L1) Hbunl A B i S e e s ML, A4 B P e . BRI, ARS8 0] i X
Ak Je WA PD-L1 B0 6] 468 B A e /s BRUOA P 16 -

F % #% Balb/C BN BUEE 7 B B R LA S, s TR ARe (B SedRJE ) o B R Bk
(PD-L1 B dl) . Fi AR R+ PRI R BpT (BRA4L) . AEFRER K (BEAIA]) Kb, 224 )8, HE )

SRR, 485, MESA /DB, 250 MAR | TUNEL 2 . HE 3 (a6 fif
Jo8 21 21 CD4* 1 CD8* 4l L I3 i 1 L . 40 M 7R BB A RFAE, IF H qRT-PCR F1 Western blot £ il Jift Jg
HLCD3L, MWK AERKE T (VEGF) . HFHANEZPUER (Ki-67) . Btk 40l -2 FE P (Bel-2) |
Bax ik,

SR LN 44N R R ZE R E L (P>0.05), 4251, 2. 3. 48, S 254 /R
T RR W] /N TR, HLIEA AL bR (R AR /N TS B2 20 (1 P<0.05) , (H A~ 524 28 [i] i
JARTRICHI 22 5 (35 P>0.05) . 4545 25 20 IR ZH 1 rf CDA* 55 CD8* 241 Jfd L 1) By B A T 20 W) gt T v, L
T B AR YO 3 K AR JE 4 <PD-L1 bt Al <BR G20 (3 P<0.05) o 45 4 25 20 JW 96 2 200400 R O 1 SR B e
T ]I, ELTh s R B AR vk E R R JE 4 <PD-L1 B4 <65 4 (3 P<0.05) . HE Je o o, #
RUL b JRE A% K . TR . HEZV AR, 25 405 24 2 Ioh e 4 B 140 1 BAN [ R B P A 0 e L AR PR S v
RORIFFE S AE , A AN R N R . SEAY K, 42541414 CD31. VEGF . Ki-67
A Bel-2 mRNA 5 (1 &35 K F B B F K, Bax mRNA 5 (1R KK FH B &, HBEEGHMLL EiEts
AR B U R T A PR ZG AL, (H S 2G4 ) 22 S e e i e L (9 P>0.05) .
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Abstract
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Background and Aims: Regorafenib treatment for liver cancer inevitably presents side effects and
limited efficacy. Programmed death-ligand 1 (PD-L1) monoclonal antibody can effectively block the
"tumor immune escape mechanism" and exert significant anti-tumor effects. Therefore, this study was
conducted to explore the anti-cancer effect of regorafenib combined with PD-L1 monoclonal antibody in
a mouse model of transplanted liver cancer.

Methods: After establishing a liver cancer transplant model in Balb/C nude mice, the mice were treated
with regorafenib (regorafenib group), atezolizumab (PD-L1 antibody group), regorafenib + atezolizumab
(combination group), or saline (model group) for 4 weeks. Tumor volumes were dynamically measured
in each group during the treatment period. After 4 weeks, the transplanted tumors were excised from the
mice, and flow cytometry, TUNEL assay, and HE staining were used to detect CD4" and CDS8" cell
infiltration, apoptosis rate, and morphological characteristics of the tumor tissues. Additionally, qRT-PCR
and Western blot were employed to detect the expression of CD31, vascular endothelial growth factor
(VEGF), proliferating cell nuclear antigen (Ki-67), B-cell lymphoma 2 (Bcl-2), and Bax in the tumor
tissues.

Results: There was no statistically significant difference in tumor volumes among the four groups of
mice before treatment (P>0.05). At weeks 1, 2, 3, and 4 of treatment, the tumor volumes in each treated
group were significantly smaller than those in the model group, and the tumor volume in the combination
group was significantly smaller than those in the two monotherapy groups (all P<0.05). However, there
was no significant difference in tumor volume between the two monotherapy groups (all >0.05). The
proportion of CD4" and CDS8" cells in tumor tissues was significantly higher in each treated group than
those in the model group, with the increase being in the order of regorafenib group <PD-L1 antibody
group < combination group (all P<0.05). The apoptosis rate of tumor cells was significantly higher in
each treated group compared to the model group, with the increase being in the order of regorafenib
group <PD-L1 antibody group < combination group (all P<0.05). HE staining showed large, deeply
stained, densely arranged nuclei in tumor cells of the model group, while various degrees of nuclear
shrinkage, reduced cell numbers, and patchy necrosis were observed in the treated groups, with the most
pronounced changes in the combination group. Compared to the model group, the expression levels of
CD31, VEGF, Ki-67, and Bcl-2 mRNA and protein in tumor tissues were significantly lower in the
treated groups. In contrast, the expression levels of Bax mRNA and protein were significantly higher.
The extent of these changes was more pronounced in the combination group than in the two
monotherapy groups, with no significant difference between the two monotherapy groups (all £>0.05).
Conclusion: Regorafenib combined with PD-L1 monoclonal antibody can effectively inhibit the growth
of liver cancer, and the intensity is greater than that of either treatment alone. This effect may be
achieved through the synergistic interaction of their different mechanisms of action.

Liver Neoplasms; Neoplasm Transplantation; Mice; Regofenil; Atezolizumab
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AR JE F0 VAR BR B HUIR 536 97 e RS MR 25 B R Y
ROCRAE T B — b ¥ ) 25 9 0 B R PR S T -
Fi {4 1 (programmed cell death 1 ligand 1, PD-L1) 5
PP R G RN VIAH G, Tz R T
AN, PD-L1 23 ¥ i 5 T AR i A T 20 i AR
FEHESET- AR 1 (PD-1) 254 nl i fif J8a 41 it 1l 3y ik
G FR G0 0 R R B0, AT {8 e R A i K A=
B FE RN AU T PD-L1 BT A] AT R BH K X Fb
SRR e R AL, WK R E A B R RSN
Fa Y1 HE"" . PD-L1 F40 F0 Bt b e 25 W B A 4l R
AT $ g ORI VA 9T A AR, T L AT AR BT R 24
Yoo )i, U 2 ) 0 B R RE AR .
I A AIF 53 ok S T 9 RS AR D BB A R Fi
X AE Je Bk A PD-L1 B4t iy B e 4 .

1 #MRERE

1.1 Sz

40 FUBEYE Balb/C #R /1N BRI A 1 9 407 3 50 50 06
SYAIRATF, 6k, HEE (20£2) g, ¥l
W5 SYXK (7)) 2022-0013; A AT HepG2 4 fif
BRI 1 3£ [E ATCC 22 A
1.2 W{FFEE

Hi AR JE W B FEH- 2 w5 B A Bk A S
W WA [ 72 [ Roche Diagnostics GmbH 5 Ji3 4 IfiL 175 F 1%
I HE W A 35 [H Gibeo 22 ®l 5 HTA CD4” APC HI CD8”
PE $T & 1 [ 2 [E eBioscience 2 7 ; Jp A 2 4T
(HE ) e 03205 G A AR S JIE S8R 7 R B A% i Y 3 9
dUTP J& A7 8] 1 R 3 45 38 (terminal deoxynucleotidyl
transferase mediated dUTP nick-end labeling, TUNEL)
PR &l A b E EESERRAEYPECARA
Al LA CD31. Ki-67. B—ZH g bk 9% [H F (B-
cell lymphoma factor, Bel-2) . Bel-2 XX &EH
(Bel2-Associated X protein, Bax) HIMLE N A K
T (vascular endothelial growth factor, VEGF) IR UNI4]
F ¢ [ Abcam 23 ) 5 15 I 5% 572 46 W H 78 [E Thermo
Fisher Scientific ; Y27 i i 55 H A Olympus ; Ve
A A A 5% 1 BD 23
1.3 EWHIE
1.3.1 HRBHABRENE L »mLh FEHE
ZBESCHERY S 35, HepG2 41 # FLRG 77, WA X4
199 41 B A 4K 8 N 2 x 107 AN /mL, TG B TR SRS E
0.5 mL 4 Jl B E AN AME LT, 4 d)54E

Tl BB A7 0] UL AR N 3~4 mm B0 098 45 45, 4 o B
#>1 em BPEE /N WAL | B S IEJE 4L, PD-LI
MBS A, FA 10 2. H AR A B
B i AR JE 20 me/kg, 1WR/d, #ZE4)E; PD-L1 41
/N BRUNE B S BT A R R B BT VE SR 0.2 mL/ H
LA d, g7k, 840 BRAEHA/DNRES
B % AR JE 20 mgkg J5, 1R/, HELE4E, EEE
SRR BT R A ER BT ST 02 mI/ H, 1 R/4 d, 3R]
SPTW, HELA N BN RS T R A
EhoKk I

1.83.2 M@ ARARM E FE B2 W HT R 5 25 )
Ja . bR R RO & M KA (a) FIELAR (b)),
M A 2 V=172 ab? 8 B g AR R

1.3.3 R K 4 SO M Y 40 4R P S Jk ge B iR A TR
SU R AR e L, AR BE/INER, DR R
JEH A BRI H E T EPAE R, B,
A 0.1 we/L IVAIG R, ¥ 37 CREIREBE
L h, & 1% a4 10 /Y 8% 2 6 22 vh il 2 1k 0,
2 000 r/min #5010 min (F0FHE8 em), LFk L
W, A2 mL 2L M2, vK 1 ##E 10 min,
2 000 r/min &> 10 min (B 0242 8 em) , BifRih
GEOPIE VR 2 UK, K A BRI S B A, —
JA anti-CD4*-APC, 55 — % il A anti-CD8*-PE, 7K
G G 8 30 min, B BR R 9% vh O & 0k OB,
1 500 r/min .0 5 min (B0FERE 8 em), Fd LG
W, A 300 L B R R 22 vh R A0 i R, K
20 SR AT A

1.3.4 TUNEL % &3+ 5% aa pe A = & BG4 b
AL, HI 4 pm BN AT R, ZHIREN
20, BRI, T kA Ak S RE W R R
10 min, 4121 [ 7# /il Proteinase K T4FE K 20 wL, &
& PR EIEE 30 min, B R ER 8 vPRVE TR 2 IR
TUNEL J % 3 37 CH# 5 60 min, 1Rk 2% mh i
BE 2K, TN B o AL Y AR I B PR, 37 C
M & IR 30 min, BEMRERZE MM MR VE3 IR, JRK
K gs, WmPER IR E . BB T, R
6 35 0 14 J0RE B BH A 4006 . 40 608 T SR = BH 1 4
M E/ 2 B AR x 100% o

1.3.5 HEL &M EMWBARBER LS BAEY
ML, WG HE R S g, BT
WL A JIE A

1.8.6 qRT-PCR i # M CD31, VEGF, Ki-67 , Bax #=
Bcl-2 mRINA % i5  TRIzol i 51 32 B i 9 4 22 v 24
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33 &

RNA, K RNA ¥ 5% 5% i cDNA, DL ¢DNA by 15 iy it
Ty 8, RIVIEREERN: 8 pL cDNA, 10 pL
SYBRP Green mix . [ FiF5IH4 1 wlo 4544
95 °C FAEE 10 min, 95 CAEME10s, 60 “CiE K 1 min,
AT 40 DE IS . 272 iE 1T 15 CD31 . VEGF .
Ki-67 . Bax #l Bel-2 KV, S WL 1.

*z1 5|1¥F5
Table 1 Primer sequence
A SIBI]
F:5'~ACG CTG GTG CTC TAT GCA AG-3'
D3 R STCA GTT GCT GCC CAT TCA TCA=3'
F:5'~-CTG CCG TCC GAT TGA GAC C-3'
VECE R s_cec e e ema cea e16 Ty
_ F:5'~ATC ATT GAC CGC TCC TTT AGG T-3'
KT R S-GGG CGT GGG COA TAC TAA A-3
F:5'~GCT CGC CTT GAT GGT TCC T-3'
ax F:5'-AAT TCG CCG GAG ACA CTC G-3'
F:5'-GCT ACC GTC GTG ACT TCG C-3'
B2 S1-COC CAC COA ACT CAA AGA AGG—3'
cxpppy iS5 ACA ACT TG GIA TCG 166 AAG G-

R:5'-GCC ATC ACG CCA CAG TTT C-3’

1.3.7 Western blot #& | CD31
Bel-2 & G &%k BRI MRS, BTRE,

AR 2%, 4 °C 12 000 r/min &0 10 min (B0
A8 em), W FIHW, MEHEHAWE. 120V
fEIEH YK 1.5 h, 03 AR 2 h, 5% BEAR Y5k

VEGF . Ki-67 , Bax #=
E S|

HH1h, —P4 CHEFIIRHR,
5, Image J 73 #2547 K BEAH o

"W E L, B

1.4 FitFaiE
K SPSS 21.0 48 1 24 4 4 B 8 s, B LA
WE s brilE 2 (R xs) Fam, SN LB RS

KR 225081, 400 P 4R LSD-t ¥ 56, P<
0.05 W EFAHGIT%E L.

2 & R

2.1 MR ERRNpEIH R NEL R

YR A AL/ MR AR LR, 2 R TGIT#
B (P0.05), 4251, 2. 3. 488, IRdEE
ZH . PD-L1 B470 20 FIEK A 20 /)N BRI R 4R AR 2 B dd /s
TRIALA, H G 2H /0N B RS R R /N T B
dEJE 41 F0 PD-L1 B 20 (3 P<0.05), F X AE e 4
F1PD-L1 5451 21 /)N B 98 1K FR 25 55 TC 48 1 2% 2 &
(¥ P>0.05) (£2).
2.2 BhEALR T CD4F1 CD8 A2 ia1E

SR R, FAEJEdl . PD-L1 B gu gl A
HX A 41 CD4* Fl CD8* 441 f L 5 22 B B sy (33 P<
0.05); HEiXAEJEA L, PD-L1 B34 CD4*
CD8" 41 Jifi [t 19 Ft & (P<0.05) 5 5 % % dE J 41
PD-L1 B2 He g, 1A 4 CD4* Fl CDS* I i L 1] 3
ThE (3 P<0.05) (#£3),

x2 BHMBRAEESMEERLER (1=10, cm’, % + )
Table 2 Table 2 Comparison of tumor volumes at different time points in each group of mice (2=10, cm’, ¥ + s)
215 EE2iili 452 14 452528 252453 )4 B4 )
i EEE] 0.53+0.04 0.44+0.06 0.73+0.08 1.02+0.11 1.3120.14
Bk e 4l 0.57+0.09 0.35+0.06"% 0.62+0.07"? 0.91+0.08"? 1.060.11"-2
PD-L1 B0 0.55+0.08 0.36+0.05"+% 0.60+0.07"+% 0.89+0.09"-% 1.04+0.12"-
BA 4 0.56+0.05 0.29+0.05" 0.56+0.06" 0.74+0.08" 0.88+0.07"

1 1) SRR [LAS, P<0.05;2) 58420 T, P<0.05

Note: 1) P<0.05 vs. model group; 2) P<0.05 vs. combination group

K3 KBEANRMEHALA D CDLFICDS AL BILLE (n=10, %, % +s)

Table 3 Comparison of CD4" and CDS8" cell proportions in tumor tissues of each group of mice (=10, %, x + s)

2H 5] CD4* CD8*
FERIZH 5.60+1.22 4.95+1.05
Hi kAR e 4l 20.48+5.73"Y 18.37+6.14"-%
PD-L1 4l 28.89+5.30"-2% 25.38+7.64"-2Y
A4 58.76+11.49" 44.75+12.69"

TE: 1) SR AR, P<0.05:2) Fh AR R 4L AL, P<0.0553) SHEG L HEEL, P<0.05
Note: 1) P<0.05 vs. model group; 2) P<0.05 vs. regorafenib group; 3) P<0.05 vs. combination group
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2.3 MEAAREETELE

B LT B 2R e an i, Fe ik

JE4L . PD-L1 S 4 ABC & 20 b 83 4 21 nl DL B i

A O (K1) SEMA R, Fn

XARJE AL . PD-L1 S 4 B 41 40 i 94 T R 4 1]
HRIEH

i AR JE AL

I T

BT (¥ P<0.05); SHidkdE 4l b, PD-LI
A MM T R (P<0.05); a4l
M PD-L1 Bl thde, BEA AT %4 m (¥
P<0.05) (#£4),

o

Figure 1 TUNEL staining for detection of tumor cell apoptosis (x400)

x4 BEANDNRMEARTFHEATELE (=10, %, x+5)
Table 4 Comparison of apoptosis rates in tumor tissues of
each group of mice (n=10, %, x + s5)

it 14.59+2.40

B BNE [ 31.48+7.31"
PD-L1 i 42.96+8.70"-2+3
AR 68.3329.27"

T 1) SRR AL, P<0.0552) ST AR B4 UL, P<0.0553) 15
RGeS, P<0.05
Note: 1) P<0.05 vs. model group; 2) P<0.05 vs. regorafenib group;

3) P<0.05 vs. combination group

2.4 PhEHARSERTY
PR ZH PR A A% R . Y. HES AR Ee

’_\—,‘[Eﬁ. ¥

E2 BhEEALAH

KAEJE 4L, PD-L1 B4y 41 R A 21 if s 40 i b 3R
) B2 3 00 A A 4 . AR ACHRE D, RR IR BE A ek
s, BCA AR SR e (2),
2.5 PhEEALR B mRNARIEER

SRR, Hi AR 4l . PD-L1 By gl
I 4 41 CD31. VEGF. Ki-67 Fll Bel-2 mRNA % ik 7k
FREAK, Bax mRNA FikKFTFE (P<0.05); 5%
X HdE JE 4 PD-L1 Bt 41 [ AL, X G 4 CD31,
VEGF, Ki-67 fll Bcl-2 mRNA F3A7KEFEMK, Bax mRNA
FRKFEFFE (P<0.05); Fi % dlEJE 41 f1 PD-L1 #
HiL4 CD31. VEGF. Ki-67. Becl-2 #l Bax mRNA 323k
K- EAE, R TGFE L (B P>0.05) (#£5),

E# & (x400)

Figure 2 HE staining of tumor tissues (x400)

x5 HAMNRMBALKHTCD3, VEGF, Ki-67. Bel-2F1Bax mRNAKELEE (n=10, % + 5)
Table 5 Comparison of the mRNA expression levels of CD31, VEGF, Ki-67, Bcl-2 and Bax in each group of mice (=10, x + s)

AL 1.00+0.03 1.00+0.05

Hi kAR B4l 0.64+0.06">) 0.63+0.09"?)
PD-L1 247040 0.61+0.06" 0.57+0.08"?
i ey 0.37+0.07" 0.44+0.09"

1.000.04 1.0020.05 1.00+0.04
0.52+0.07"? 0.68+0.06"? 0.59+0.08":?
0.55+0.08"?) 0.73+0.06"> 0.55+0.06">
0.46+0.05" 0.52+0.07" 0.41+0.05"

T 1) SR AL P<0.0532) SIS 4L AR, P<0.05
Note: 1) P<0.05 vs. model group; 2) P<0.05 vs. combination group
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2.6 MEALHERRIEER

SRR R, B AEJE 4l . PD-L1 A HT
644 CD31, VEGF ., Ki-67 Fl Bel-2 5 14 3¢ 35 B A%
Bax & 1 £ ik FH & (P<0.05) ; 535 %Ak )¢ 41
PD-L1 4l lb 4, BEA 4 CD31, VEGF, Ki-67 fil
Bel-2 8 H &AL, Bax FEH R BT E (P<0.05);
i % A JE 41 1 PD-L1 #4141 CD31, VEGF. Ki-67,
Bel-2 l Bax & (1 Rk LA, ZR LG IF¥E X
($P>0.05) (K3) (£6),

R ZH W RIER4] PD-L1Bhidl  BEAA
D3l WD TR R e

vior W —— L
Ki67 o W
G — — —
| = - e

B3 Western blot #& il ff /8 2 £ &1 CD31. VEGF. Ki-67.

Bel-2 71 Bax & A &%
Figure 3 Western blot analysis for protein expressions of
CD31, VEGTF, Ki-67, Bcl-2 and Bax in the tumor

tissues

®6 HHNFRMEALRCD3L, VEGF, Ki-67. Bel-2FBax EAKFLLE (n=10, % + 5)
Table 6 Comparison of the protein expression levels of CD31, VEGF, Ki-67, Bcl-2 and Bax in each group of mice (n=10, ¥ + s)

215 CD31 VEGF Ki-67 Bel-2 Bax

[T EilES) 0.81+0.08 0.57+0.06 0.85+0.09 0.91=0.09 0.35+0.06

S Ak e 0.34+0.06"% 0.22+0.05" 0.56=0.06" 0.48+0.08"? 0.78+0.08"?
PD-L1 fipidl 0.31+0.07"- 0.25+0.06"% 0.57+0.08"? 0.5120.06"? 0.79+0.08"?
A 0.120.04" 0.14+0.05" 0.09+0.02" 0.37+0.06" 0.96:0.09"

1) B T AL, P<0.05;2) IR G AL LA, P<0.05

Note: 1) P<0.05 vs. model group; 2) P<0.05 vs. combination group

3 i #

HOHG, R X 697 2 & F R YIBR,
HREFHBRFEHRZHE AT P, K TREG
HFRYIE, ARBVIBREESZ L, SEREF
R R E R 70%" , Fi AR R iR R R
FERIRIT R 1 IR IT 259, AR & A7 4 1T Ik
B @A M & X dE Je vl i 8 ) VEGFR1-3 .
TIE-2 . FGFR %5 2 8 5 & ¥ 5 s 4 FUes i s
4F, PD-1/PD-L1 1 il 57 45 2% Pk b 9o S8 35 0936 97 1 Ok
T A A, 38 A A b SR A M e e ki, BN T 20
b0 B 928 8 245 L 3K 380 9 Ik ek 8 1 g O0n B o R
BT PD-L1 AR, 740 B AT 6 A B A 2R R
P FL AR B A R I R YT 2, AR B o o
7 R A R /N B A 335 G R AR JE B PD-LI
BB BTIEIE R .

AW 38 o W N B R R R B, ek
JE 4. PD-L1 Sy 41 FEK A 20 /0N B 38 1A FRU7E 45 24
1, 2. 3. 4R S5E A g/, HBA 4
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i R B /N 22 . F U T DL B X 3R JE B A PD-LI
WPl R EBOIEER , BIRIT ORI T — A
2 o S Re 2H 2 B A gl 25 R . AR TR 2 ik e 4
MRz R Y. HESIE AR S AR e 4l . PD-L1 R
Pt 28 FVEK A 2 P RE A0 A b B [ AR B A A A 4
YA D L ROIR IR AE AR, B A A I Rl e
A8 fe W . TUENL e 45 B o, F R AE e 41 .
PD-L1 S350 4 A A 28 /) B i 982 200 Jf 08 1 2R 5 A A
TR, HBCA AT R &, Ui
XA RS PD-L1 B nl B S MR AN - G
DL g5 SRnr A, B IR e BA PD-L1 40 nl A 2k
FEDURF AR L, 5 5 hoJsd 20 B O T MR e, HL B
SRR TR —HZ.

I BRI 521222055 L 22 R /N 43— 30 ) 245 49 3k
B AP R A a5 R R TG T A R 22 R 0 e A Y
o P2 Tl P 358 v ) A 928 AT LT e 4 D TR) 0 vk s VR
BTk — B, ARG KL T R 2 4 rh G A
MR IR, R R, SRR R, H
XAE e 4l . PD-L1 Mgy 41 fEK & 41 CD4* F1 CD8* T
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g A b ) 2 TR, AERA AT R R R E,
Fit X AR JE BX A PD-L1 S5t n $1 5 9 1 A B8 v S 3%
211 DR A R e oS 1o B > ] e P g |
Jh Fi S AR Je HAT P A AR s AE A, i A BF 5Pk
S, TR A 2SR I I I 2 A Ay iR A AR
HE7E R 7R 4, T ELAE BT AE R 55— 3H f g bR e
G 2 20 M BEL L R A B A, il A PR A 4 A
FAEEMHIR A sh, PD-1/PD-L1 2 [8] A AH T4
FH 2 A 5 b J8 1 B0 5% O 28 10 o RS 0 2 ZE ML
AR T VR T 0 M 2R A0 24 A T R 40 T RE
M 5 B S T 37 % A, T PD-L1 St i A BH 1k
PD-1 F1 PD-L1 {454 vl {f T 40 e b F 3G RS, W
T 25 0 3 20 B . DR bt B IR JE BX A PD-L1 Bt
ELA T 2 Y o e O, ] e e e i A
92 16 30 1) VE H

I A5 A R Ay ik JRE 200 i ) bR 44 A AL R 65 1
AR, RN kAR R
S ml, 1 VEGF F1 CD31 /& 1 8 A2 p¥ A9 3 22 45 i
Yol — T AR SRR W], VEGE f 1 ad Rk
A 2 AR AT B Xl X A 20 6 T T ) B R
Ki-67 J2& 4 Jd 1 5% 1Y B 22 AR A5 25 11, Bax Al Bel-2 J&
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