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WE: BH WWEERATT X XSO N 0 5 88l (AF) 5380 5 A 4 AR SN 5 5 R T i 52
Fit 2018 4 1 ~ 12 HYEH & BB sE — s BB O U ANBHA 2 o KGR MO R K A ME AR 8255 50 4k
WFFEXT G, SRBUR Ao O HH LU0 T Massion Yo 4 WG LT AEAW AR BE 5 73 18 20O HRAH G b 2T 4R 40 L, o 20 B 40y
SHRRZL 10 7> mol - L™ ER&F 4R AT (ROS) 2 .10 ™ mol - L™" ROS 41,1077 mol - L™" ROS 41,10 ° mol - L™' ROS +
107 mol - L™"MERkHRTE B IS (FPP) 20 .10 ° mol - L™ ROS +10 7> mol + L™"FPP £ .10 " mol - L""ROS + 10> mol - L™
FPP 4, 53 A I E R 0 BE 25 M 3 IR AR S 0 R APHA% JR 15 5% 2 (DMEM ) 100 L, e85 5% 72 b, %o B 41 40 i
NS A R TR B 10% JiG 246 1375 ) DMEM,, 5% 3-(4,5- F BEmeme-2 ) 2., 5- 24 3 0 40 e 72 2 10 000 4% 2 i &7 4 40
MR HEFETE BL , Bdu 25004 2 )T 2R 240 i DNA & 1528, SEB 9 6 A8 it 28 G G 52 107 V6 A 0 45 2 1 2 41 240 i v 0 T4
KHENERIK, R KB OIERE AF 88 220 B 21 H B 2 59 B2 2 40 i 38 A= I 0178 38430 LA i A9 9
TR R A B (10.25 £1.10) % 45T H41 40 A 1 BT % HRZL (P <0.05) ,10 77 mol + L™'ROS +
10 mol - L™" FPP 44 .10 ® mol - L™" ROS +10 > mol + L™" FPP £H .10 > mol -+ L™' ROS + 10> mol - ™" FPP 41 #fi Jifu 33
B fiE 74 T BT ROS 41 (P <0.05) . 45T W44 DNA & iR K F 4 B 41 (P <0.05),10 7 mol « L™
ROS +10 > mol « L™" FPP 2 .10 ° mol + L™' ROS +10 ° mol - L™" FPP 21 .10 > mol + L™' ROS + 10~ mol - L' FPP 4
AL DNA G 3 i TRk EE ROS 41 (P <0.05) o 4T FZ 40 Mo 94 T2 2 A Bel-2 Ay T4 il 45 -1 (TAP-1) A
W FR PR TN BZH (P <0.05) , R4 T2 5 Bax FI Smac A% 3% 58 Y78 TR BE4 (P <0.05) 5107 mol + L™
ROS +10 > mol « L™" FPP 2H .10 ° mol « L™' ROS +10 > mol - L™" FPP 26 .10 > mol + ™' ROS + 10> mol - L ™' FPP £
BT IE T FE R Bel-2 1 TAP-1 [ AH X 3 1k 3 5 F % Bk B ROS 4 (P < 0. 05) , f2 Y8 T- 3L F Bax 1 Smac [ FHXT 3%
REPEF XN ROS 41 (P <0.05) . &5it  RUBMONERHE AF B3 00 400 b 4 201 3L 2 W 27 44k, ROS W]
DA A 1B % ST 24 240 B ) 14 58 R gk LM T

KW RO RN ;O Sl s S fF AT T B 58 s A T
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Effect of rosuvastatin on proliferation and apoptosis of atrial fibroblasts in patients with rheumatic
heart disease and atrial fibrillation ir vitro

DUAN Chang’en' , QIN Weiling® ,ZHI Mingxing' ,GUO Xiaoliang’ ,ZHOU Chaoyuan' ,HAN Peili'

(1. Department of Cardiovascular Surgery ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Henan
Province , China ;2. Department of Hematopathy ,the Third Affiliated Hospital of Xinxiang Medical University , Xinxiang 453003,
Henan Province ,China ;3. Department of Cardiovascular Medicine ,the First Affiliated Hospital of Xinxiang Medical University,
Weihui 453100, Henan Province , China)

Abstract: Objective To study the effect of rosuvastatin( ROS) on the proliferation and apoptosis of atrial fibroblasts
in patients with rheumatic heart disease and atrial fibrillation ( AF) in vitro. Methods  Fifty patients with rheumatic heart
disease and permanent AF in the Department of Cardiovascular Surgery of the First Affiliated Hospital of Xinxiang Medical
University from January to December 2018 were selected as the study objects. The left auricular tissue of patients was obtained
and the degree of fibrosis was observed by Massion staining. Then the fibroblasts isolated from the left auricular tissue and then

were divided into control group,10~° mol + L™'R0S,10 "° mol - L™" ROS group, 10" mol + L™" ROS group,10 > mol - L™
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ROS +107° mol - L™ farnesyl pyrophosphate (FPP) group, 10 ™° mol -+ L™' ROS +10 > mol + L™' FPP group,10 ™" mol + L'
ROS + 107> mol « L™" FPP group. The cells in above intervention groups were given 100 wL Dulbecco’s modified Eagle
medium ( DMEM) containing the corresponding final concentration of the above drugs and co-cultured for 72 hours jthe cells in
control group were given the same volume of DMEM medium containing 10% fetal bovine serum. The proliferation and DNA
synthesis of the fibroblasts were measured by 3-(4,5-dimethylthiazol-2-yl ) -2, 5-diphenyltetrazolium bromide and Edu method
respectively. The expression of apoptosis related genes were detected by real-time fluorescence quantitative polymerase chain
reaction. Results The left auricular tissue of the patients with rheumatic heart disease and permanent AF showed the obvious
proliferation of fibroblasts and some cardiac myocytes appeared apoptosis and dissolution. The collagen volume fraction was
(10.25 £1.10) %. The proliferation ability of fibroblasts in all intervention groups was lower than that in the control group (P <0.05),
the proliferation ability of fibroblasts in 107 mol « L™ ROS + 10> mol + L' FPP group,10 ° mol + L™' ROS + 10> mol - L' FPP
group,10 > mol + ™' ROS + 10° mol - L' FPP group was higher than that in the corresponding concentration ROS group
(P <0.05). The DNA synthesize rate of fibroblasts in all intervention groups was lower than that in the control group (P <0.05),
the DNA synthesize rate of fibroblasts in 107 mol + L™ ROS + 10> mol - L' FPP group,10 ®mol -+ L' ROS + 10> mol + L™
FPP group,10™° mol + ™' ROS + 107° mol + L™" FPP group was higher than that in the corresponding concentration ROS
group (P < 0.05). The relative expression of anti-apoptosis genes Bcl-2 and inhibitor of apoptosis protein 1 (TAP-1) in
fibroblasts in all intervention groups was lower than that in the control group (P <0.05) ,the relative expression of proapoptotic
genes Bax and Smac was higher than that in the control group (P <0.05). The relative expression of Bcl-2 and TAP-1 in the
107" mol - L™" ROS + 107° mol - L' FPP group,10 ® mol - L™' ROS + 10~ mol -+ L™" FPP group,10 ~* mol -+ L™' ROS +
10 mol + L™" FPP group was higher than that in the corresponding concentration ROS group (P < 0.05), the relative
expression of Bax and Smac was higher than that in the corresponding concentration ROS group (P <0. 05). Conclusion
There is obvious fibrosis in the left atrium tissue of patients with rheumatic heart disease and AF,and the ROS can inhibit the
proliferation of fibroblasts and promote its apoptosis.

Key words: rheumatic heart disease;atrial fibrillation ; rosuvastatin ; proliferation ; apoptosis

0> F B 3l (atrial fibrillation, AF) 2 —ff 4 & W,
RO B, 2 2 b I O IR 18 L
FEARZ — o DESSH A A 22 A 5 AR 1R
RIEEYIRS, BE M RO P 4H 2R 1 B0 L
TR T K 20 M DK TR 4T AL i At L T2
Yo H i PR f Ry |2 W — 2B R 25, £
TR R T BN A A S T R
PERL AR A BRI TR U S AR,
R BT UESE ABTT 2R 25 AMBHA BT AL T
R B/ INR DI RE , [6] i SR A 00 11 ok 2T 4 20 Jfd 3%
B R A By a5 AR TIRE  TEBIGE O LET A 72
PERE AR B AR . AT IS E BT R A A
1T (rosuvastatin, ROS) X X4 O BESRG £F AF & A
O 5 JILET A 20 M A S 15 58 K 0 T ) 5 0, LA A i
K IR IT 25 e PR (B IR

1 RS

1.1 (OEAOCEALAMIKE £ 2018 4501 A
2018 4 12 JTE8 & B Beoh— Mt s BE B O 1ML
SNRHRIZ O AR A O E R K A1 AF 23 50 4]
HRFFEXRS G, AEE IR 2019 AR O I P2
PR ERAE FE ) 112 W S T ARG ST br e, BT AR Beia
IPIT A DB UIBR T AR . RAPRBUERE O IEZEOH-
H R O R £h 2% ™ YK ( phosphate buffered saline,

PBS) & i, # A 41LUR T 40 g - LT Z R
EWARAF I TSR YL 0, 75— B 0 2H S A R
FEFTAMIRE % o A2 B B BE AP TS Lo
B, 5 B R R AT M R E A

1.2 FERXFISEE ROS W H R REH 2
A R E (E 2575 120170008 ) | b5k R A0 7ok B
P& IR 35 77 £ ( Dulbecco’ s modified Eagle medium,
DMEM) | Jif /= IfIL 15  J 25 11 il P I e D il ) 5 [
Gibco /N 7], £2 15 % 15 JE Jig (farnesyl pyrophosphate,,
FPP) Iy A F i £ AW R IRA AL S-S b2’
i SE SR IENERZ T (5-ethynyl-2'-deoxyuridine , Edu ) 2 fifg
BEFEAS IR & B T M B A MR B A R
), Masson G (3] & 1 B AU 5T I B R A PR
ARG NBOEE A S e TR B 22 CST 4],
3-(4,5- 1 L e mE-2 ) -2, 5 2 3 Y G e R 1k
[3-(4,5- dimethylthiazol-2-yl ) -2, 5-diphenyltetrazolium
bromide , MTT ] 411 L4 5 Az 200 Jfd 25 1A A6 D0 1X50) 65 0 B
Lt = R AW RHECA R 7], TRIzol 1y A 3£ [
Invitrogen/\ ) , SEE 9 G 8 B B8 A Wil S b ( real -time
fluorescence quantitative polymerase chain reaction,
qRT-PCR) 208 & W F b RARAE AR A BR A A 5
CO, fHIEIHFRAH W A 3£ [ Thermo 24 7], B bR LI A
R NIERHA R A

1.3 ACEHARAFEARERN ALoHHANR
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40 g - L™  ZRHEE 0 B AW s V) G i
MR Masson Je @ iR G EULII Ef T (0, sk b)
TETCILAE X IRBE L E £ 5 D ANE S LB (x400) , H
Image Proplus 6.0 #4473 #i It I 25 #2438 ( collagen
volume fraction, CVF) , CVF = Jiig Ji. 252X T A3/ 8% S 41
PFH AL x 100%

1.4 EOEHALKTHEARSBREF 5K
ST Ty ) T 22 3 0 R 1 3 B 2 0 HE 4 41
BT e, A0 B IO PBS S8 vh il [ 52
PRI BT RN 0. 07 g - 17" 2R 1 i F0
0.04 g - L™ I1 BB JREEAY I 1L, 37 C A1k,
AR AL LU AL BRI A & IR T4 50 10% Jif 4 1l
A DMEM 153235, 58 /0 & J5 3 000 r + min ™' B
L 10 min, 3 FEH, A SR TR0 80 10% Jig 4 1.
I DMEM 5555, & T 37 CH BN 5% CO,
FE AR A PR % 90 min U RE 246 it R Sk 21 4k 40 i , 28
GBTNPIE R R O BB IR e e 1 S 24 S5 e 4l
ik 95% LA b o TSI R A 2 A0 I BUAT 4E 40
Jii, I 2 ME YL 12 b 520 o S — 3

1.5 LBHERSASIBERE BOTE: KK
LA RR T 96 FLANM S FEAR N (5 x 107 L7,
FfL 100 pL) , BT 37 CEHERBR3E 5% CO, 5%
FEARZERT 7,24 h Jo W5 B 73 08, 4 20 43 Sy o B
20 .10 mol - L.™" ROS 4 .10 ° mol - L.™" ROS 4,
10 7 mol - L™" ROS #H; 107 mol - L™'" ROS +
10”°mol - L™" FPP 4, 10°° mol + L™'" ROS +
10 mol - L™" FPP £, 1077 mol - L~' ROS +
107° mol « L™"FPP 41, 435l A 5 X 1o A 2 9 i
25%9)%) DMEM 100 wL, #473:55 5% 72 h, X} BR2H 40
TR 25 B S AR AR B 10% R 2F 1ML 75 i DMEM,,
e 8 AL U,

1.6 MTT XK FLEMPERIIGHE TR B 1.5
TP B FR I S AN ML, T2 LG FR 45 AT 4 h I
FELMA S g« L7 MTT 20 pL, BT 37 CEHREU>
5% CO, BEFRFAURLLEE S 4 h J5 40k, WF s 5+
HE, JCRH PBS 22 vhifi v gk 3 3, TEALANA 150 pL —
FIEEAR, 20 4R 1R 5T, BEFR AN 490 nm K AL
WO REME . WO REEERK , 20 M 7 i 0 R
1.7 Edu ;£ A4E40A DNA §%F H“1.57
TP R SRS AL A, ™A% 4 IR Edu 50 & w15
HATHEAE. TR WA 2 h B MA
100 L% 50 wmol Edu A58 &R F5K , M4l i35 2 h
JaW T LG, JCE PBS % Pl B Tk B A4
A1 Edu 23 F, fiTA 200 pL 40 g - L™ 2R
I [ 72 30 min, JOR PBS 27 ik S &6 VR Ja A
2 g LT'HE MR W 50 pL, i3 K= 5w s

5 minf5FEE IR, A 200 WL 3255 5 (R FR 75k
0. 5% TritionX-100 ) i % , JCH PBS 2% Mk G we )5
A100 pL 1 x Apollo gt g WK, EIEIFE 15 min
JaFE% FIEW L, AT x Hoechst 33342 J Wi , % i
WO R RS PRI & 30 min J5# 5 IS, LE
PBS ZZ i i Uk 5 o< 6 1 B WA T 145, Edu
PEAN A 2 206, 18 Edu B 20 i 550t 11 55 40 i
DNA 5 a3, 4 DNA 5 a3 = Edu FHPESHML/ 3
Hoan i S x 100%

1.8 qRT-PCR E#iN A £ 4E 40 B A X & F
WL ST IR G SR 72 h A AL A0, JCTA PBS Z2ih
W2 TEUESG TRIzol VAL HUANMLEL RNA, 22 20512k
I3 GG T B BN BRI L VKA I RNA 546 )5 5
o 4= B8 qRT-PCR 3250 & 15 4 150 B AS 00 3 T AH ¢
B FRIR, R 20 WL SWAAR R BEA T s 90 A5
.95 CHiZEM: 40 5,95 C 55,60 °C 30 s;3H:40 4>
TEER, 3 45 A5 WO BE e T 20 A, BE D YRR R 3R
ORI 2702 r M. B 3R R K P 2 R R H il
TS i &0 B ( glyceraldehyde phosphate dehydrogenase,
GAPDH) 5 #7553 51| 4 : Bax (155 bp) Eii 5117
51k 5'-CCAGGATCGAGCAGGGCGAA3', N iif5 |4
% %] & 5'-CGGCGGCAATCATCCTCTGC-3"; Bel-2
(179 bp) L5197 51 5'-GGACGGGGTGAACT-
GGGGGAG-3', FiiEg| W5k 5'-CAAAGGCATC-
CCAGCCTCCGTT-3"; J# T= #1 #l &2 H-1 (inhibitor of
apoptosis protein, IAP-1) (151 bp) L5441 N
5'-GGCCTCTGGGCAGCAGGTTTASY , T iiEa | 731 %y
5'-ACCCATGCACAAAACTACCTCCCG-3'; Smac (160 bp )
S 15k 5'-TTGCCAAGGCCAGGACCTCGT-3', T
W5 ¥ 7 5k 5'-GGAGCACGAAGGCGAGCAGC-3';
GAPDH (161 bp) U7 5| ¥ /% % B 5'-GCCGCGC-
CCCCGGTTTCTAT-3', F iz 51 4 I# %1 2y 5'-ACGAC-
CAAATCCGTTGACTCCGAC-3',

1.9 GHFSEAMEE BT SPSS 18.0 Siil Hol i
Gt e THE VORI AR + FRdEZE (2 25) R
7, 2R ) 22 S LU BCR T B R R 5 2200 # T HEOER
HESRER, R Y K55 P <0.05 HERAHL

-9
2 #R

2,1 EOBALAFENREE AWK L
Masson 2 (.45 5L g 7, KU O I £ AF 350
WLET Yt Y 2140, S 2T 2 e i £, o0 UL B
Y A% AR K HHES ZE L , 20 e B) J5 o 80K o it 4
Y T ISR D T 4 B) B, 3505 40U UL 20 M 5 i, T D 2%
UMM (10.25 £1.10) % .
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E1 XGRSO RE AF 25 Z 0 B A4 ( Masson 3§
1, x400)

Fig. 1
with AF ( Masson staining, x400)

2.2 FEAMAHEMMEIGHEES ZHRNEL 5T
TLH AN LG TR e ) R T X IR, Z R A Gt ¥ &
X (P<0.05);10 "mol - L™" ROS +10 °> mol - L'
FPP 20,10 ° mol - L™" ROS + 10> mol + L™" FPP
2 .10 > mol + L™" ROS +10 > mol + L ™" FPP £ 4 fg
WAFRE SIS T e BE ROS 4, 22 A it =
X (P<0.05),

£ 1 BEMFHEMABEHEEE LR

Left atrial tissue of rheumatic fibrillation patient

Tab.1 Comparison of proliferation of fibroblasts in each
group (x%5s)
451 WG

23 N B2 0.512 +0.018

0.449 £0.015"
0.396 £0.013"
0.387 £0. 016"
0.482 +0.024®
0.478 +0.027%
0.458 £0.022%

n
8
1077 mol - L=' ROS £ 8
10 7% mol - L™! ROS 41 8
10 73 mol - L~' ROS 4 8
10" mol - L' ROS+10 5ol - L~' FPP 4] 8
10 ®mol - L' ROS+10 7> mol - L™' FPP 4] 8
10> mol - L™" ROS+10 > mol - L~' FPP 4 8

T 157% (I BRAL LA P < 0. 055 55 % ¢ ROS 41 L P <
0.05,

®3 BEMAEMARATHEIEERRELR

2.3 REMFHEME DNA SREEH SR NE
2, HTHLHANML ) DNA & SORBL T X IR, 22
BEGFE X (P<0.05);10 " mol - L™' ROS +
107° mol + L™" FPP #4{,10™° mol - L™" ROS +
10 7 mol - L™" FPP £, 107> mol - L™' ROS +
107" mol + L™" FPP 141l DNA & B3R ¥ 5 T % b
WE ROS 4, 2 A Geil# i (P <0.05),

FT2 HBEMTHMA DNA §REES

Tab.2 Comparison of DNA synthesis ability of fibroblasts

in each group (x%s)
T 20 DNA
415 "
fEE BE%
ZE X R 300 0.667 +0.047

8
1077 mol + L™' ROS 41 8 300  0.561+0.033°
10 7% mol - L~! ROS 41 8 300 0.557 +0.043°
107% mol - L™' ROS 4 8 300 0.524+0.037°
10" mol + L' ROS+10 3 mol - L~" FPP4 8 300  0.597 +0.041*"
10 °mol - L-' ROS+10 > mol - L= FPP4{ 8 300  0.621 +0.051*"
10" mol  L™" ROS+10 > mol - L' FPPZ4] 8 300  0.654 £0.046™

T 528 PO R AL FLAE P <0. 055 5% BE kB ROS 41 AP <0. 05,
2.4 BHAMALEMBRATHXEERRIE 45800
F3, KT AT -5 A Bel2 A1 TAP-1
AR Rk T I T R RE A, 2 M T2 55 A Bax il Smac
MFAXS Gk ¥ T A, Z2 R A%t # 8 X
(P<0.05);1077 mol + L™" ROS + 107" mol - L'
FPP 21 .10 ° mol - L™" ROS + 10> mol - L' FPP
2 .10 > mol - L™' ROS + 10 mol - L ™" FPP 2H 4 }fu
BRI T- R A Bel-2 0 TAP-1 AN A = 3 i T4
PR E ROS 4, {2 8 1% ] Bax 1 Smac [ A1 X
KT XN E ROS 4, 2R A FIT¥E X
(P<0.05),

Tab.3 Comparison of the expression of apoptosis related genes in fibroblasts in each group (x£s)
2H 5 n Bax Smac Bel-2 TIAP-1

25 AT IR 8 1.27 £0.12 1.20 £0.11 0.99 +0.15 0.98 +0.17
107 mol - L~ ROS 41 8 1.77 £0.15° 1.46 £0.17* 0.80 +0. 13" 0.81 0. 10°
10 % mol - ™! ROS 4 8 1.86 +0.20° 1.66 +0.15° 0.71 £0. 14* 0.69 0. 128
10 7% mol - L™' ROS 41 8 1.97 £0.16* 1.91 £0.14* 0.63 £0.17* 0.58 £0.11%
10" mol »+ L' ROS +10 > mol - L~! FPP 4 8 81.47 £0.21% 1.39 0. 12 0.92 +0.14® 0.90 +0.16*
107 ° mol - L™" ROS +10 7> mol + L~! FPP 4 8 1.58 £0.19% 1.48 £0.22 0.81 +0.12% 0.79 +0.15%
10 > mol - L™ ROS +10 "> mol - L ™! FPP 4] 8 1.63 £0.16% 1.64 £0.13% 0.79 £0.16% 0.67 £0.13%

5% AU BRALELE P <0. 05 5 50 vk BE ROS 41 H45P <0. 05,

3 itig

Y24 M1k, AF KA B BRVTHL ] 1% S+ 2> B
{Hi% ZHFTE4E R 2 CAESL, O b BT 2k 20 0 3o 35 1
FEAE AF (&4 R R F v e 2 AR .
DAL FBAF RAENBREEZ —, 1
& AF 5 R AL M R I T B R, —H M AR
HEo LT GEAN N i i S AR R £ AL S BR A 42
AU JUE B T 3 A% S I S5 7 A 005 0 T

i ] DA B0 JLER i 18] 1E 5 32 122 69 B3I R 400 i 0
TR T BUE LR AL T AR AR
LT AF BE SO GR] UK LT SR U A A
R IE O IR AL
BTS2y m] e gk 4 A5 Y I A A A
0 D R ol B O TSR ) A 0 B, DA T A1 I
T L[] It AT 2 T ML T ey 35 e AR
WFFEUESE , TSR 25 W) BAT Z2 B 35 1L LA AT i 25
HUEEVERT, NPT R PRI 3 6 /1N 3 Bk ot 1 A AL
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BEHL PR R RIS P R A i T Re &, o DL
ROS (4 F s ™ o SHIN 250 3l 1o A7 e b 1T 57 iR
VR ST S5 4 K BB, 45 LIESE ROS 7] LA
SAAR AR TR LT 2 R 20 IR 7 ( L4 -
2.4.5.6 .12 17) FlHi 41 g 5 9% 3 R 7K F, BA
B PR TR TR . WANG & 1
5T % B, ROS AT LA 20k 38 0 LR 6 5% G B 00 o
28 Fy E 0, v 0 LA BB S 4% 00 T RE S R
GENG %" Ryt 8], ROS B A Ht AL A b 3 i
P Bz A0 AR R 7 2 R O RE D, AT LUA AR 9P IR %
JE B 2 6 A Ik PN 2 A B 363405 o A9
MTT 355 T ROS X KB AE O R £ AF B350
IR FR T 4 200 A P B B S, B ROS AT LAAT 4%
S A0 A SN B, L 25 A T3 P 38 3 2k
A S T R Y R A RO 3R] FFP U Al
DASEHLILALT o Ak, DNA F) & 5K A 70 40 i 43 24
L3, VR BLZ0 3% 8 B 1 049 5 — T BE 4%, Edu 7]
ATE DNA & il 1 2 PR 5 8 AL 3R 7R 41
B R B I, LA AR AR Y DNA 4 B 5 R
S MR I 3 At e T . ASHIEST R Edu EE
52 ROS X KB CMER 1 AF 835U JIE BT 2 41 i
PRANSE B B R MTT 353 AR — 5, Bel-2 5
W s T T A 40 M U T T, R T
RREIES AR TR, T IR AR R T P R 1
(A FE AT D43 S 20 9 12 90 4l 25 1 ( Bel-2 AT Bel-
XL %) M P8 -2 14 ( Bax 25) , B AT TAT AT A ] U8
RS IR —RAK AR A AL AR HE R R E —
PERT . Smac R—FEEMRMATEN, S50
IR T ) U S, He v Rk T i S bRd 4 e A 1
S 0 g 20 Xk b 2 A T 25 W0 1 BB P 5 TAP A
R E R R P TR R Rk ), HETE 4
SE 8 ML IAP-1 2 TAP IR iz —" o AT %
B, ROS A LU AT U8 T2 5L Bel-2 H TAP-1 ()
Fe3K AR HEPI TR D Bax 1 Smac (1323, HE i 40
AT £ 00 P P £ K5

25 Tk, ROS W] LUAG R0 il RGO JIE 9
AF 8% 0o BLET 4 20 i PR SN 3, 375 S T
(3t 3, 3B T RE A 7T 2 25 W) 4 28 00 U 2T 4 AL
PR s KB RO R B AF S8 3505 1 7 2 22 AL
il Z—
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