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WE : BY o E2E R FBEAREAZ LAY BT 1(SIRT1) /4 F B T4 X B F 2(Nef2) 43
538 F4Fp ) 28 0 T R BB WU VR ARG (MIRD) . 773%  #IR 32 X 8~ 10 A # 4 B A C57BL/6 /)
A, A MIRTAEA! 54 Sham 28\ MIRI 28 \MIR I+ % #£.7% /R 28 (MIR [+ £ #£.7% R ) F= MIRI+ £ 3674 R+EX527
28 (MIRI+ £ 374 R+EX527) , 5408 2. RAR B CHEN T LS F 450442 % (LVES) Fe 5 fn 52 (LVEE)
FRAE &) A9 BE T A ; R R BT S R R I IR B S Dy R e i SLER L 2B (LDH) A= ¢ Tl AR, #8465 Mldm
MeARAG A2 5 RO J Ve S Fe & (P14 &3k ) AR /s S ILZE 42 & 1 2 I3 Western blotting 4 X B F & 2
fN-ZF-1B(IL-1B) . @ @A % —18(IL—18) , B T4 X & & F PL A B 09 R L R B2 & & /K AR B 1 (Caspase—1) .
Caspase— 11, EALH R F & B )5 2L % & GSDMD, VAR SIRT1 N2 & & 69 £ A, 58 5 Sham 4104, MIRT
28/ .49 LVFS #= LVEF 4K (P <0.05) 3 5 MIRT 28038, MIR I+ £ 4674 R 4049 LVFS A= LVEF 7+ & (P <0.05); 5
MIRI+ £ #6748 R 2B L& MIR I+ % 3674 /R +EX527 4869 LVES 2 LVEF I$4% (P <0.05) . 5 Sham 28 }b 4%, MIRI 2
DR LDH Fo cTnl K -F 95 (P <0.05) ; 5 MIRTZE 4% , MIR T+ £ 4674 R 20 LDH #= ¢ Tnl K -F HA&(P <0.05); 5
MIRI+ £ 367% RULLE  MIRI+ £ 4874 /R+EX527 41 LDH 7 ¢ Tnl /K-F 71 % (P <0.05) . 5 Sham 2 b4 , MIRI 28
RS U T 48 IR A8 A (P <0.05) 5 55 MIRIZE /) RObER, MIR I+ % 4674 R 2003 U 28 40, ) (P <0.05);
5 MIRI+ £ #7% /R 2000 R A, MIRI+ £ 3674 R+EX527 20 £ =S lam i 4 FH 3 (P <0.05) . 55 Sham 283625,
MIRI 28> 69 IL—1B . IL—18 . Caspase—1 . Caspase—11.GSDMD & & #4854} £ 5 F 3§ m (P <0.05) ; 55 MIRIT £ 1L 4%,
MIRI+ % 6% R 28 IL—1B . IL—18, Caspase— 1, Caspase— 11, GSDMD % & A8 5+ £ i & AR (P <0.05) ; 5 MIRI+ £
FoB RALILE MIRI+ % 483% /R +EX527 L IL—1B . IL—18. Caspase— 1, Caspase—11 . GSDMD & & AB 3+ & ik & &
(P <0.05), 15 Sham #i 1L, MIRT 2844 SIRT1.Nrf2 & & A8 3+ & ik F AR (P <0.05) ; 5 MIRI 41 3b4 , MIR I+ %
Fi% REAH SIRT1 N2 & G A8t £ 38 735 (P <0.05) 3 5 MIRI+ £ #5% R4 LA, MIRI+ £ #6755 R+EX527 20
#9 SIRT1 . Nif2 & & A8 £ KA FHAK(P <0.05), 451 #4e% RiA T I8 4% Sircl /Nrf2 45 5 38 387 4] 20 JoL £ 1,
AR MIRI, BLA 22658 DEARIF AR R, b 16 s 57 o Ul o B 72 B45 4245 T 37 09 S 1R 3B .
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Abstract:
(MIRI) by inhibiting pyroptosis through regulating the silent information regulator 1 (SIRT1)/nuclear factor
erythroid 2-related factor 2 (Nrf2) signaling pathway. Methods Thirty-two healthy male C57BL/6 mice aged 8 to

Objective To explore whether metoprolol ameliorates myocardial ischemia-reperfusion injury

10 weeks were selected to establish the MIRI model and divided into Sham group, MIRI group, MIRI+ metoprolol
group (MIRI + Met), and MIRI + metoprolol + EX527 group (MIRI + Met + EX527), with 8 mice in each group.
The left ventricular fractional shortening (LVFS) and ejection fraction (LVEF) were measured by echocardiography
to evaluate the cardiac function in each group. The levels of lactate dehydrogenase (LDH) and cardiac troponin I
(cTnl) in mouse serum were determined by enzyme-linked immunosorbent assay to evaluate the degree of
myocardial cell injury. The number of pyroptotic cells in mouse myocardial tissue was detected by
immunofluorescence staining (propidium iodide, PI staining). The expressions of inflammatory factors IL-1p and IL-
18, as well as pyroptosis-related proteins Caspase-1, Caspase-11, and GSDMD were detected by Western blotting.
Results Compared with the Sham group, LVFS and LVEF in the MIRI group decreased (P < 0.05); Compared
with the MIRI group, the LVFS and LVEF in the MIRI + metoprolol group increased (P < 0.05); Compared with
the MIRI + metoprolol group, the LVFS and LVEF in the MIRI + metoprolol + EX527 group were decreased
(P < 0.05). Compared with the Sham group, the levels of LDH and c¢Tnl in mice of the MIRI group increased
(P < 0.05). Compared with the MIRI group, the levels of LDH and c¢Tnl in the MIRI + metoprolol group
decreased (P < 0.05). Compared with the MIRI + metoprolol group, the levels of LDH and cTnl in the MIRI +
metoprolol + EX527 group were increased (P < 0.05). Compared with the Sham group, the number of myocardial
pyroptotic cells in the MIRI group mice increased (P < 0.05); Compared with the mice in the MIRI group, the
number of pyroptotic cells in the myocardium of the MIRI + metoprolol group decreased (P < 0.05). Compared
with the mice in the MIRI + metoprolol group, the number of pyroptotic cardiomyocytes in the MIRI +
metoprolol +EX527 group increased (P < 0.05). Compared with the Sham group, the levels of IL-1p, IL-18,
Caspase-1, Caspase-11 and GSDMD in the MIRI group mice increased (P < 0.05) ; Compared with the MIRI
group, the levels of IL-1f, IL-18, Caspase-1, Caspase-11 and GSDMD in the MIRI + metoprolol group decreased
(P < 0.05). Compared with the MIRI + metoprolol group, the levels of IL-1f, IL-18, Caspase-1, Caspase-11 and
GSDMD in the MIRI+ metoprolol + EX527 group increased (P < 0.05). Compared with the Sham group, the
levels of SIRT1 and Nrf2 in the MIRI group mice decreased (P < 0.05) ; Compared with the MIRI group, the
levels of SIRT1 and Nrf2 in the MIRI + metoprolol group increased (P < 0.05). Compared with the MIRI+
metoprolol group, the levels of SIRT1 and Nrf2 in the MIRI + metoprolol + EX527 group decreased (P < 0.05).
Conclusion Metoprolol inhibits pyroptosis and reduces MIRI by regulating the SIRT1/Nrf2 signaling pathway,
demonstrating a significant cardioprotective effect and providing a new theoretical basis for the clinical treatment of
myocardial ischemia-reperfusion injury.

Keywords: myocardial ischemia-reperfusion injury; metoprolol; silent information regulator 1/nuclear factor
erythroid 2-related factor 2 signaling pathway; pyroptosis
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53 AT O ME R  E R R U S R
P87 AT~ 1 (silent information regulator 1, SIRT1 WA=
s 74 56 7 2 (nuelear factor erythroid 2 — related
factor 2, Nrf2) {5 5 i 1% 75 41 Jfd 1) Bt 4604 107 30 0 4
WA i R PR AR T . SIRTL 8 & S e AE
DTS Nef2, DT 8 i 40 i A4 40 S8 AL RE 1 O 0 % 4AL 1k
PHARALT . 20 AR T AR S S A A S —
FEPEA AL TR S, 7 MIRL e d 24 . 93k
B, AR T B A BE S 2 RO L 5™ DRk, AR
WIS & TE PRI S HE 1% /502 15738 3 445 SIRT1/Nef2 5
30 B A0 ) 240 AR T, BT RS MIRT, O SR 4TI K
AU I A8 99 T 18 7 3 AT 1) B AR R

1 RS

MRS
FEFER IR (S [ By 7 1) B ol 24543 BRZA w1, 1 24 0
¥ :H32025391, %25 . HY-17503B, LK% : 25 mg/ ),
SIRT1 # il 5% EX527 (3£ [ Cayman Chemical 23 ] , 5%
+5:10010275) , CCK-8 I G [ A A b= FH (1 ifg)
HIRAH, 525 CKO4], PLY i & ( LI E A K
Y HEHARABR A AL 75 C1052) , FLER A B
(LDH ) A8 03 770 & (R st 2 AR 9 T AR 5% T, 4%
5. A020) , .0 WLALES 25 [ 1 (cardiac troponin I, ¢Tnl)
3 ) & (95 [ Abcam A A, 48 5+ ah246529) .
SIRT1 Pt ( 3£ [ Cell Signaling Technology 2\ #) , "
51 8469) , Nef2 HT {& (% [ Abcam A 7] , 5% 5 .
ab62352) , FET-AH G HE H 2B M2 iR 1Y R & 2R 5 1
JK f# W 1 (cysteinyl aspartate specific proteinase—1,
Caspase—1) (5775 : 5¢-56036) | ¥ [t Z 2 1) K 4 A TR
R F K f# B 11 (cysteinyl aspartate specific proteinase,
Caspase—11) ( % 5 : s¢-56038) ( 3 Santa Cruz
Biotechnology 7 w1 ) , 1 A6 bt K & 11 (caspase ) 5 4
fi# 75 11 ( Gasdermin D, GSDMD) $i {4 ( 2% 7 = /& 4= ¥y
HEARABRATF 575 :20770-1-AP) .
1.2 IRz

TEH 32 H 8 ~ 10 Ji W 4t 5 MM C57BL/6 /1N B,
TRHE 20 ~ 25 g BT A/ A PG 22 5200 K52 52 5 5
Yoo, S5 B W A 7 UF AT IE 5 (SCXK : PR 2022-
0020) o 5 56 1if 97 A5 /s BRUIE I M 4] % 7 d, T 3 A 05
TREE (22 +2) °C JBJE 50% ~ 60% , A G IR JE 1 (12 h
JEHR/12 b BRI ), LU/ PR R R S 25 R T

1.1

Yoo DUbR I S 50 2 4 e ek R G TR RO 7K I ATk
ANERSE B AL T FEIR A o FESCIR T R v, A
TECI B sh W A B A ) (P AR N R LR AR B oR
T AT ) K B PG 45 v B R B 40 B S B A Atk o 1Y) S
HE LA SR A B R, 7R LR
/N R RR e | T AR R Ak 359 08T I B S 56 B
PR3P 5 48 R R, 0820 Bl 4 1% 98 % I 9 R
N SEESEE R /N BUAL B A A GE TR, R AR
HA AT 122 SR AU T 5
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131 DRAMIRIER S L KA GAOZEN Jr ik
A MIRT A RS . R FH 55 36UE W A RR % /DN BR, I S it

B BN BN TR AL, DA4E SRS I
WP D RE . TETCBERAEZRAET X/ B ¥ 2 4 7
IO M AR, B 55 TR 30 Bk e iy R 52, i A
T Aff 45 e S DAY S AR B Jk 22 i R 52 30 min, 375 S50 L
BRIL o R A SR AR R I R, R R I i LA
ST o 0 o TR I ST BE AR R R AL
JULBR AL o P 0 U I OB S O 1 R 45T
PUAE R ARG G o P T AR R A 2 7 4 12 1
TR B ERAEHLIE AT

132 Sk R H/NRMEVL S N4, A
8 H . Sham £l X 32 Jiti HF g F AR A Je P4 76 1K 3h Bk

MIRT 25 S it L JIL ke i -9 3 2 AR R A7 25 4+
s MIRT+ 5 5 1% 7K 4 14598 11 AT 30 min [ J1 74 4 56
FLI% K (10 mg/kg) 5 MIRI+ 36 B 1% /R +EX527 4 14 3
TE T 30 min J8 15 114 SEFE 3 /K (10 mg/kg) [ 1 45 T
SIRT1 #1415 EX527 (10 mg/kg) -

133 b Resmairn ORISR O 3
I (transthoracic echocardiography, TTE ) PFA% /N B .0
JUEDIRE o A T v A0 7 % S S I 0 A 3 5 I 0
% (1eft ventricular ejection fraction, LVEF ) 1 25 .0» & 4
Tl 45 %5 2% (left ventricular fractional shortening, LVFS) ,
()R JH i B0k A 92 W o 4 3 00 /) L, 97 2L 7Rt
fiff (lactic dehydrogenase, LDH ) A Tl 7K, PEAS O L
AR M DR
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o R E BT A0 A R -18 (Interleukin-18, 1L-
1B) . 141/ 2% ~18 (Interleukin—18, IL-18) , B2 T4
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% % [ Caspase—1. Caspase—11, GSDMD Az SIRTI .
NRF2 5 [ AH X} #2 35 5 . Western blotting 5 il [ i&
BRIk BR D B - E N ) R By B R, AL
I TR) B4 2 P, H B ks L R 18 A 80 V
29 30 min, FREF LR IE A 120 V5 2R JHAE TR 54 1k | 5
JEE FL R 15 22 SR 90V, e BSEEE 18] R 90 miin 5 K A 4 1)
PVDF i % i 5% Wi Jg 343 350 2 h 8 B 4500 N
SR, —PE P 4 °CIFF 12 h; FIRFEIR
TBST e 7 min/¥K , 3K, — P H 2 h; E IR
TBST Y& 7 min/IR , 3 1K 5 fb 5 KO0 ARE G A I 2%
7 ; Image Lab 73 B 25715 K BEAH -
14 Sit=FiE

BOYE 23 M7 SR ) SPSS 22.0 4t i 4:  Hr E 8
T Bl DA = bR 25 (v 2 s) RoR, HRESCR 7
ZAYHT, P L] LSD—t K 36 . P <0.05 22 55 A

Giiter L

2

%5

2.1 EFERITIMROAEIIBER R
Sham 2H . MIRI ZH . MIRI+ 2% 45 1% /1K 2H Fll MIRI+ 26
FOIJR+EXS527 474 LVFS I LVEF Fo&s, 225 225081,
SWAH G E X (P <0.05) . 5 Sham 20 %5,
MIRI 41 LVFS #l LVEF F#{I% (P <0.05) ; 5 MIRI 41 [t
A, MIRI+ 92 6 3% /K 4 1) LVFS fil LVEF J 5 (P <
0.05) ; 5 MIRI+ & $63% /R 4 Fb 5%, MIRT+ 36 46 % /K
+EX527 ZH 1Y LVFS F LVEF J#K (P <0.05) . W31,

1 AHANRHILVFSFILVEFLLE (n=8,xzxs)
bl LVFS/% LVEF/%
Sham #H 32.31+3.20 75.12+1.23
MIRI£H 19.12 +3.18" 40.41 + 1.20"
MIRI+EFE3% /K40 22.13+591% 60.24 +2.10%
MIRI+JE L% /R +EX527 41 21.32+2.03% 43.10 + 1.30%
F{H 58.130 29.680
P1H 0.001 0.002

i . @45 Sham 4L L #52 , P <0.05; @5 MIRI 41 FL %5, P <0.05;
@5 MIRT+EFLIK IR GL L, P <0.05,

2.2 EFERIFTOAAMRGIEER RN

Sham £ . MIRI £H . MIRT+ 35 4T ¥ /K 2 F1 MIRI+ 3
FEIK IR +EX527 419 LDH Al ¢ Tnl 7K - LUER , 26707 253
Mr, 22 2 58 i% 78 L (P <0.05) . 5 Sham 41 L4,
MIRI 41 LDH F ¢Tnl /K F-F+ 5 (P <0.05) ; 5 MIRI 40 Lt

B, MIRI+ 2E $E 7% /K 4 LDH il ¢Tnl 7K F P& % (P <
0.05) ; 5 MIRI+ € 4L 3% /R 41 He %, MIRI+ 25 36 % /R
+EX527 41 LDH F1 ¢ Tnl ZKEFFE (P <0.05) . W3R 2.

*2 AH/NBEHLDHFIcTnl Kk F LB

(n=8,x+s)

215 LDH/(U/L) ¢Tnl/(ng/L)
Sham 41 204.14 + 30.29 7.98 +0.72
MIRT 4 1079.17 +31.84Y  29.86 +2.917
MIRI+E I /R 2 465.21 +39.87% 16.17 £2.13%
MIRI+ZEFEIRIR+EX527 4] 725.02 +30.85% 25.80 + 1.64%
F1H 13.981 39.687
P1H 0.001 0.000

1 . D5 Sham 4 IL#, P <0.05; @5 MIRI 26 L%, P <0.05;
@5 MIRI+FEFLIE /R4LELEE, P <0.05,

2.3  EILERANE MIRIXT AL B £ T B9 B0

Sham 41 . MIRI 21 . MIRT+ 5 T ¥ /R 20 F MIRI+3€
FEI& IR +EX527 21 (1 0 L AR T2 48 i 232 53 51 Ry (2.0 +
0.12)% . (26.0£1.20)% . (15.1+1.41)% . (193
2.04)% , S A LHR , &7 250, ZR A G E X
(F=134.105, P =0.001) . 5 Sham # [t %%, MIRI 4 .
JUUAE T 40 M A i (P <0.05 ) 5 5 MIRT 41 Hb %5, MIRT+
& FE 9% 7R 410 WUAE T 40 B #0d > (P <0.05) 5 5
MIRI+EFE I /R 4 HL B, MIRT+ 5638 /R +EX527 £H 0>
WUAE T 4l 5T (P <0.05) . WLIE 1.
2.4 EHE/RIEE SIRT1/NRF2 {5 518 B X1 4 iy
ETREFHEXEARENZM

Sham 4 . MIRI £H \ MIRI+ 3 T ¥ /R 20 F1 MIRI+3€
LI R +EX527 4O WLAH 8 R AE R 7 TL-18 . 1L-18
BV R IA G e, & 200, R A G
B X (P<0.05), 5 Sham 4] L%, MIRI 41 A9 TL-1B .
IL-18 & FI AR X F a8 5 39 in (P <0.05) ; 5 MIRT 41 Lk
B, MIRI+EHE 18 R 4 Y TL-1B L IL—-18 2& [ A X 23k
i AR (P <0.05) ; 55 MIRI+ 364614 JR 41 LU 3¢, MIRT+
EFEIE IR +EX527 219 TL-1B IL—18 25 [ A X 26 35 &
THE (P<0.05), W3,

Sham £ . MIRI 21 . MIRI+ 3% §€ 3% /K 4L F1 MIR1+ 5%
FE & /R +EXS527 40 WL 4 20 b £ T 6 G B A
Caspase—1 | Caspase—11, GSDMD 5 FH A Xf 3 ik & [
B G EM, ZERASITFE L (P<0.05). 5
Sham #H It % , MIRI 41 1Y Caspase—1 ., Caspase—11 .
GSDMD 25 {4 #H % 2 3k &34 fin (P <0.05) 5 5 MIRT 41
L #5 , MIRI+ 36 6 ¥ /K 2H 19 Caspase-1 | Caspase—11 .
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517 1) SRAL, A5 SIS R O LI M S AL R A o
DAPI Merge
o - -
o - -
MIRI+SEFEI /R H

MIRI+FEFEI/R+EXS527 41

LIS RO
ERE/RANE MIRI S A O ET

=l 1

£R3 4HNMEHIL-1B.IL-18 BEAMBXRILELLEK

( x200)

x4 44/ B Caspase-1.Caspase-11.GSDMD EH

(n=8, x%s) HWREELE (n=8,x=xs)
215 -1p I-18 2051 Caspase—1  Caspase—11 ~ GSDMD
Sham £ 20.17 +3.08 30.36+ 1.93 Sham 2] 043+0.12 0.19£0.12 0.17+0.31
MIRT 4] 189.05£2.017 14621 + 4.60" MIRIZH 1.61+0277 1.23+0.10° 0.72+0.12"
MIRI+SEFEIE /R4 15042 £3.97%  117.03 + 6.34% MIRI+EHEIR /R4 0.97 £0.14% 0.67 +0.03% 0.41 £0.07%
MIRI+EFEIHR+EX527 £ 17001 +£4.15%  108.42 + 5.09% MIRI+3E4HEI& JR+EX527 40 124 £0.719 0.720.11% 033 +£0.18%
FAH 9.320 16.102 FAH 78.103 239.910 25.916
P{E 0.000 0.001 P1H 0.001 0.000 0.001

1 : D5 Sham 21 LS, P <0.05; @5 MIRI 4 FL#, P <0.05;
@5 MIRI+EFLE IR, P <0.05,
GSDMD # [ AH % 3R ik S FEAIK (P <0.05) 5 5 MIRI+ 3
FC 1% R 41 kb 3, MIRI+ 3€ 4T ¥ /R +EX527 41 /)
Caspase—1 , Caspase—11 , GSDMD & FH A X 22 15 5 T+ &
(P<0.05). W34,

Sham 2l MIRT 4 . MIRT+ 3 4T 3% /K 41 Fll MIR1+ 38
FEU IR +EX527 2.0 LA U1 SIRTL , Nef2 25 11 AH X
RIKT IR, & 200, ZRAZRITFEEL(P<
0.05) . ‘5 Sham #f H. % , MIRI £ # SIRT1 , Nrf2 5 1
AHX 26 35 B K (P <0.05) 5 55 MIRT 4 F %5, MIRT+ 3%
o R4 B9 SIRT1  Nef2 2 AR X A R T (P <
0.05) ; 5 MIRI+ 32 4L 3% /R 41 L 5%, MIRT+ 36 4B % /K
+EX527 21 1) SIRT1 . Nef2 25 [ AH X K35 f R (P <

. @5 Sham 4 HL 4, P <0.05; @5 MIRT 4L L #5, P <0.05;
)5 MIRI+EFLIE /R AL, P <0.05,

0.05), WLFEs5,

#x5 44E/NMRHSIRTI N2 EZEBHEMNRIEZELER
(n=8, X+5s)

215 SIRTI Nif2
Sham 21 1.68 +0.28 0.69 +0.13
MIRI#H 0.54 £0.017 0.11 £0.03"
MIRI+ZE4EI% SR 2E 1.42+0.67% 0.39 + 0.04?
MIRT+ LI R +EXS27 41 0.71 £0.02% 0.16 + 0.06
F{E 56.842 89.902
P1i 0.001 0.001

4 : D5 Sham 41 HL 4L, P <0.05; @5 MIRT 4 L #¢ , P <0.05;
35 MIRI+ZE4EI% /R4 L4, P <0.05,
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4 4 /N BB TL-18 . IL-18 | Caspase—1 , Caspase—
11.GSDMD \SIRT1 | Nrf2 £ [ KL WL 2.

T-15 s —— D

s

.

11 kD

45 kD

Caspase—1

43 kD

Caspase—11

GSDMD

N2 s

-ﬂ-b
A -t

A B ¢ D
A: Sham#H; B: MIRIZH; C: MIRI+354E18 /KR40 ;
D: MIRI+3EHGI%/R+EX527 41
2 AZH/NREIIL-1B.IL-18.Caspase-1.Caspase-11.
GSDMD.SIRT1.NM2 B H &KX

53kD

110 kD

SIRT1 110 kD

GAPDH 37kD

3 iTig

MIRT J& 21 O WURE BB 36 97 2ok 72 v AN AT sk A 1Y)
PR, BRI E A 0 K 2R A Y sr s et
MIRT ) 5 58 2R 45 43,35 ROS Pk F1 8 45 M 4% £
TR T RE A5 | [ W 5 5 SRR P A M AE AR T AR
K, Hi AR T S — o B R e A e st T O K
EL 28 7% Wl AU B O i A 0 , 0 2 MIRT #6445
R AR MY, 40 M £ T S 258 1 Caspase—1/11
A S RE /IMATE B2 GSDMD FY 24 i I 1L, MK
1M 175 5 412 28 1 40 M PR 4 TL-18 i TL-18 B K 2
B, 3 — 25 0 ) 96 RE K2 N RN 20 AU A5, #E MIRT
L BETTRE S AT R IR T L T, G, IR R
FE T2 FE MIRL A iy BAR 43 F BLAD, 6 L2 a4k &
Caspase—11 {5 1) 8 i /IMASIE 1, BUA BIF 58 BB

SIRT1/Nrf2 {55 5 38 [t 76 4H i LR 37 o i 4 F ok
A7 B S, SIRT /2 —Fh NAD 4K i 1) 20 25 1
R OBACHET, 1z 25 40 M0 AR R ORI L R E
FNY B o AR A el AR . O IR 45 NF-k B il Nif2
NS, SIRT ANUA HLRAE T, b v] LR 4R
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