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HE . B HWERLT TS La I 6930 %5 B8 % ke £ 40 it &, £ B P4501A1( Cyplal ) oAb 2
LB AR B4 B2 (Chmb4 ) R B £ R+ TiH-F S ML = eatE AALE . 7755 RBREF k2o
AR, RETH, S/ HBERALA, RET+HBEHHEEALLA . shRNA-NC4 ., shRNA-Cyplal 21,
AMPK #4548, shRNA—Cyplal+AMPK #4) # 48, shRNA—Chrnb4 28, shRNA—Chrnb4+AMPK 3 4) 7 41
W& HOC2 ta LBt/ B MeAER) , 254 Cyplal X Chmb4 FHAE, KA RF TRAMPK#pH A 422, AX miR
A dm R T EA. SR RAL, ELISA FAS N 40 6L M A2 BALH BALER E AR E R —B54%, Western
blotting #- 28 i&, ¥ Cyplal, Chrnb4, Caspase—2, Caspase—3, Caspase—9, p—AMPK#jkik, &R RFTH,
B/ SRR Rad T +Ebe/ B e LA 20 SOD B BRALAAR( P <0.05) , Rt T +dtl/ S Mg A 2048 B b/ %
PR LAAR( P <0.05) o ot T+&348/ & MR 41 MDA £ FR 40 Fo S48/ & IS AR R 405 & (P <0.05) . S48/
FEREA L Rt T+34/ 3 A A ROS A2 E B & (P <0.05), BFT+dtk/ & Re Al sik 348/ & 5
BRI EH(P <0.05), RETUH, S¥E/[MEAM, Rt T +E4E/ & e B 4 R AR BAn B AL (P <
0.05), RET+E4/ &R AR S/ SRR A ER(P <0.05) . BETH, St/ SEEAN RET+5
A/ % REAE A 21 Cyplal o Chrnb4 mRNA B F ik T AT & (P <0.05), RF T+ & IR A S48/
B AT 5 (P <0.05) . BE T4AFRE T +3548/ 5 Be AR 41 Caspase—2, Caspase—3, Caspase—9, Cyplal,
Chrnb4 & G 4855 £ A SH AT F (P <0.05), p—AMPK & G A8% & ik SH AP <0.05), &8/ & 05
A 20 p— AMPK & & A8 Rk AT B EAK( P <0.05), Caspase—9. Cyplal, Chmb4 % & A8tk ik B4 518
WIFZH(P <0.05), BFT+@&4E/ &8R4 Caspase—2, Caspase—3., Caspase—9, Cyplal, Chrnb4 % &Aastk A
TR S/ ZH A AT FH (P <0.05), p—AMPK & & ABX £k T8 S8/ & M5 A A5k (P <0.05), shRNA—
Cyplal £L:8 Ldm Ao o= F48 sIRNA-NC A AR (P <0.05) , AMPK #7471 2842 shRNA—Cyplal+AMPK #74] #
203 sSARNA-NC 283 7m (P <0.05), shRNA—Cyplal+AMPK 474 7 2848 AMPK 47 4 5] 2L &8 (P <0.05)
shRNA—Cyplal Z8 Caspase—2, Caspase—3. Caspase—9, Cyplal & & 483} % ik &8 shRNA-NC LK (P <
0.05), p—AMPK % & A8+ &% F 4 shRNA-NC 43 (P <0.05) , AMPK #p#) 7 28 Caspase—2. Caspase—3.
Caspase—9, Cyplal & &5 £ iA T4 shRNA—Cyplal+AMPK #4485 3 (P <0.05), p—AMPK & & Aasf %
X FH sShRNA—-Cyplal +AMPK #p#%) 7l 284K ( P <0.05), shRNA—Cyplal+AMPK #4540 Cyplal & & At &
X %5 shRNA-Cyplal LK £ 57 (P >0.05) ; shRNA—Chrnb4 285 JLZA JE 8 = 548 shRNA-NC L AR (P <
0.05) , AMPK #7 %] 7] 28 Fo shRNA—Chrnb4+AMPK #7 4] 7] 48 32 ssRNA-NC 838 Jm (P <0.05) , shRNA—
Chrnb4+AMPK #7245 AMPK 47 48) # 4L 144% (P <0.05), shRNA—Chrnb4 28 Caspase—2, Caspase—3, Cas -
pase—9, Chrnb4 & & 485 £ ik 4 shRNA-NC ZLEAK( P <0.05), p—AMPK & @485} & ik B4 shRNA-NC 28
F%& (P <0.05), AMPK 747 2042 shR NA—Chrnb4+AMPK #p4) 7 28 Caspase—2. Caspase—3. Caspase—9 Fatn
& FHShRNA-NC 25, p—AMPK & G485 Fi4 FH shRNA-NCZLEK( P <0.05), shRNA—Chrmb4+
AMPK #7%) #] 28 Chrnb4 & @ 28 shRNA—-NC 2B 54K, shRNA—Chrnb4+AMPK 4] 7] 20 Caspase—2. Caspase—3.
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Caspase—9., Chrnb4 2 & B3 £ A B4 AMPK #74) LK (P <0.05) , p—AMPK & & 83 £ 3% F4 AMPK 47
F I+ & (P <0.05) . sShRNA—Chrnb4+AMPK #7#] 5] 28 Chrnb4 & & 48 %t % ik & 5 shRNA—Chrnb4 41 £ £ 5+
(P>0.05), %518 Cyplal, Chmb4 55 RE TH-FOMampam =, Lk ThE2 @ 4 AMPR BRERAL, -5
LR REFT, BA I, REE Caspase—2 B i 42,
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The mechanism underlying the facilitation of nicotine on high-
glucose- and high-fat-induced cardiomyocyte apoptosis*

Zhao Jing', Guo Rui', Meng Zhi-jun’, Liu Cai-hong', Xie Yao-li', Liu Jing’, Cao Ji-min', Wang Ya-jing'
(1. College of Basic Medicine, Shanxi Medical University, Taiyuan, Shanxi 030000, China; 2. Department of
Clinical Laboratory, People's Hospital Affiliated to Shanxi Medical University, Taiyuan, Shanxi 030012,
China; 3. Department of Endocrinology, The Second Hospital of Shanxi Medical University,

Taiyuan, Shanxi 030001, China)

Abstract: Objective To explore the effects of nicotine on cardiomyocyte apoptosis and the roles of
Cytochrome P450 Family 1 Subfamily A Member 1 (Cyplal) and Cholinergic Receptor Nicotinic Beta 4 Subunit
(Chrnb4) genes in nicotine-induced cardiomyocyte apoptosis. Methods The cells were divided into control group,
nicotine group, high-glucose and high-fat model group, nicotine + high-glucose and high-fat model group, shRNA-
NC group, shRNA-Cyplal group, AMPK inhibitor group, shRNA-Cyplal + AMPK inhibitor group, shRNA-
Chrnb4 group, and shRNA-Chrnb4 + AMPK inhibitor group. The high-glucose and high-fat model of HOC2 cells
was constructed, transfected with Cyplal or Chrnb4 interference plasmids, and treated with nicotine or AMPK
inhibitor. Apoptosis, reactive oxygen species (ROS) and mitochondrial membrane potential were detected by flow
cytometry. The intracellular superoxide dismutase (SOD) activity and malondialdehyde (MDA) content were
detected by ELISA. Besides, Western blotting was used to detect the expressions of Cyplal, Chrnb4, Caspase-2,
Caspase-3, Caspase-9, and p-AMPK in cells. Results Compared with the control group, the SOD activity was lower
in nicotine group, high-glucose and high-fat model group, and nicotine + high-glucose and high-fat model group
(P <0.05). The SOD activity was even lower in the nicotine + high-glucose and high-fat model group than that in the
high-glucose and high-fat model group (P < 0.05). The MDA content in the nicotine + high-glucose and high-fat
model group was higher than that in the high-glucose and high-fat model group (P < 0.05). The ROS level in the
high-glucose and high-fat model group and nicotine + high-glucose and high-fat model group was higher than that in
the control group (P < 0.05), and that in the nicotine + high-glucose and high-fat model group was even higher
compared with the high-glucose and high-fat model group (P < 0.05). The mitochondrial membrane potential was
lower in the nicotine group, high-glucose and high-fat model group, and nicotine + high-glucose and high-fat model
group than that in the control group (P < 0.05), while that was even lower in the nicotine + high-glucose and high-fat
model group compared with the high-glucose and high-fat model group (P < 0.05). The mRNA levels of Cyplal and
Chrnb4 were higher in the nicotine group, high-glucose and high-fat model group, and nicotine + high-glucose and
high-fat model group than those in the control group (P < 0.05), and those were even higher in the nicotine + high-
glucose and high-fat model group compared with the high-glucose and high-fat model group (P <0.05). Compared
with the control group, the protein levels of Caspase-2, Caspase-3, Caspase-9, Cyplal, and Chrmb4 were higher but
the protein level of p-AMPK was lower in the nicotine group and high-glucose and high-fat model group (P < 0.05).
The protein level of p-AMPK was lower but the protein levels of Caspase-9, Cyplal, and Chrnb4 were higher in the
high-glucose and high-fat model group than in the control group (P < 0.05). The protein levels of Caspase-2,
Caspase-3, Caspase-9, Cyplal, and Chrnb4 were higher but the protein level of p-AMPK was lower in the nicotine +
high-glucose and high-fat model group than in the high-glucose and high-fat model group (P < 0.05). Compared with
the shRNA-NC group, the cardiomyocyte apoptosis rate in the shRNA-Cyplal group was lower (P < 0.05), but that
in the AMPK inhibitor group and shRNA-Cyplal + AMPK inhibitor group was higher (P < 0.05). Besides, the
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cardiomyocyte apoptosis rate in the shRNA-Cyplal + AMPK inhibitor group was lower than that in the AMPK
inhibitor group (P < 0.05). Compared with the control group, the protein levels of Caspase-2, Caspase-3, Caspase-9,
and Cyplal were lower (P < 0.05), but the protein level of p-AMPK was higher in the sShRNA-Cyplal group (P <
0.05). Compared with the shRNA-Cyplal + AMPK inhibitor group, the protein levels of Caspase-2, Caspase-3,
Caspase-9, and Cyplal were higher (P < 0.05), but the protein level of p-AMPK was lower in the AMPK inhibitor
group (P < 0.05). There was no difference in the protein level of Cyplal between the shRNA-Cyplal + AMPK
inhibitor group and the AMPK inhibitor group (P > 0.05). The cardiomyocyte apoptosis rate in the shRNA-Chrnb4
group was lower than that in the sShRNA-NC group (P < 0.05), while that in the AMPK inhibitor group and the
shRNA-Chrnb4 + AMPK inhibitor group was higher compared with the control group (P < 0.05). In addition, the
cardiomyocyte apoptosis rate in the shRNA-Chrnb4 + AMPK inhibitor group was lower than that in the AMPK
inhibitor group (P < 0.05). The protein levels of Caspase-2, Caspase-3, Caspase-9 and Chrnb4 in the shRNA-Chrnb4
group were lower than those in the control group (P < 0.05), while the protein level of p-AMPK in the shRNA-
Chrnb4 group was higher than that in the control group (P < 0.05). The protein levels of Caspase-2, Caspase-3 and
Caspase-9 in the AMPK inhibitor group and shRNA-Chrnb4 + AMPK inhibitor group were higher than those in the
control group (P < 0.05), whereas the protein level of p-AMPK in the AMPK inhibitor group and shRNA-Chrnb4 +
AMPK inhibitor group was lower than that in the SIRNA-NC group (P < 0.05). The protein level of Chrnb4 in the
shRNA-Chrnb4 + AMPK inhibitor group was lower than that in the ShARNA-NC group (P < 0.05). Compared with
the AMPK inhibitor group, the protein levels of Caspase-2, Caspase-3, Caspase-9 and Chrnb4 in the ShRNA-Chrnb4
+ AMPK inhibitor group were lower (P < 0.05), but the protein level of p-AMPK was higher (P < 0.05). There was
no difference in the protein level of Chrnb4 between the sShRNA-Chrnb4 + AMPK inhibitor group and the shRNA-
Chrmb4 group (P > 0.05).
apoptosis. The mechanism may be associated with the inhibition of AMPK phosphorylation that leads to

Conclusions Cyplal and Chrnb4 are involved in nicotine-induced cardiomyocyte

mitochondrial dysfunction and increased oxidative stress, ultimately activating the Caspase-2 apoptosis pathway.

Keywords: diabetes mellitus; cardiomyopathy; nicotine; cardiomyocyte apoptosis; Cyplal; Chrnb4

B PR 9 0 UL (diabetic cardiomyopathy, DCM ) J&
5 R AR — B R R O R 2 B, FLRRAIE 2 R 1Y
20 I R RET 5k Dy i R A, e 00 o BB a0 )
VB RIS 4 ) R R IR o IR AR O i 7 95 0 2 AR
Wi PR B 037 75 6 LR Je il TR A R 25
FE Y, R BB o 2 Y A RS
CIEU K R 88 T mok el T2 & F e &4
55 0 JUL R0 T R o 6 95 6 A DA L 7B 9 9 T B
i RS, H e it T 42 #F DCM 1 AL il 38 A 17 45
5. AW BN, 4 6 2 il P4501A1 (Cyplal ) Fl
P25 5T 2 T IR A2 14 B4 W 3 (Chrnb4) 1Y 2235 5 %8
A 5 AR % DA OGO (X 2 A4 S R B AR #F DCM
PEJE, EHT M ARARIE o ASHIE ST L 5 b e A0
TS OFf PR B AL ) AT 40 ML S 50, BAER T et T
X DCM #9521 & Cyplal F1 Chrnb4 78 H: w0 (4 48 FH AL
i, SR W ARRE Y DCM BB 3 096 97 SR A i S

1 RS

FEHRIFNEE
HOC2 4 il (BNCC353655 , T WAt 44 81 B¢ A= 4 B

1.1

FABRZAF]) , DMEM 5% 4> = 4l 3% 5% 55 (KGM 128008,
LI A YRR AR A, BEE I R
(T1300, L R ERHEARA A ), 1 x WL L&
1 W (phosphate buffered saline, PBS) (0.01 moL, pH
7.4) (KGB5001 , VLI LB AE W H ARG R A ) | i 2
W5 (G116307, LBl hr T A (b BHE e A FRA DD
P e R TR (HY-N2341, &8 MCE/A ), Je iy T (54~
11-5, AR ERE A W H R A FR A w) ), AMPK #1011
#] (P5499-5MG, 3 [i Sigma—Aldrich 2 & ) , DCFH-
DA (HY-D0940, Z€ [& MedChemExpress 23 7] ) , Cyplal
A1 Chrnbd T4 FURL (_F 135 IR R 2= R A W] ) |
JH TR ) & (AP105-100Kkit , B 4 BERL AR 9 57 A 145y
£ B2 2 Hl ), Reactive Oxygen Species Assay Kit
(KGTO10-1100 assays , V1. 5 9L 3 A= W F7 AR B 10 A PR
INE]) JC=1 SR S e A7 4G I 75 £ (BB-4105, I
N E YRR R A A ), N D
(Malondialdehyde, MDA ) izt 7] £ (MM-0385R1, & 7X
Mg G A= W) B BCA R 2 | ), A AR ) B AL il
(superoxide dismutase, SOD ) izt 7] £ (MM-0386R 1, i
DU S B YR A BRZN F] ), ChamQ Universal SYBR
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qPCR Master Mix (Q711-02, R 5% i ME B8 2= ) B B I
Oy A BRZ A ), 48 45 RNA $2 BUR 7 & (CW0581M) |
Trizon Reagent (CWO0580S , VT. 75 5 Ay 1 20 A M) B¢ I
A RN ] ) , HiSeript I Q RT SuperMix (R223-01) |
SYBR qPCR Master Mix(Q711-02, Fg 5% ME#E 2 M1 Bl
F A FR A F) ) , 50 x TAE 25w (T1060 , Jb 50 &
¥ % P A MR HE ), 6xDNA Loading Buffer
(GH101-01, dt st & A G W E AR KM AR A A,
50 bp DNA Ladder{MD108 , KA A= b R (A6 50 ) A BR
N Fl], Gsafe Red plus #% iR 4 ¥} (GK20002, 3%
GLPBIO 28 &) , B R # (75510-019, 32 [H Invitrogen
N, RIPA 4 24770 (C1053 , Jb 53 1) 3 56 4
ARA R F]) , BCA 8 H & 70 & (CW0014S , TLJ5
JE At 28 A= W R B A FRZA W) ), GAPDH (TA-09,
T EEmAEY R ARARA A, 1/2000) , Anti
Cyplal (DF3565, 1/500) . Anti Chrnb4 (DF9698, 1/
500) . Anti p~AMPK (AF3423,1/500) . Anti Casepase—2
(DF2908, 1/500) . Anti Casepase—3 (AF6311, 1/500) .
Anti Casepase—9 (AF6348, & [# Affinity /A ] , 1/500) ,
B PEBRE M G (H+L) (ZB-2301, b s 2 & 45 = W)
FEARARAF, 172 000) , i 2840 i 5 B /L [NovoCyte
2060R , 3 A% A= 9 (Bt M) A BR 2 \]], PCR AL [CFX
Connect™ , 1A 5& A= 1y 5 22 7 i (W) ERAA], E
HHL KA (DYY-6C, Jb 5t i N — XA T ) 4k 2% &0
A 5 B8 [Chemi DocTM XRS+ , {H 5K A= fiiy B2 7% 7 il
(i) A BRAF .
1.2 ZAfES4

AR A AN [F] 08 7 325, W At B o3 S T REAH el T
SN i A EA T IR ey B R
HEZH IE 5 B5 95, AR B 5 8 vy T 4 A8 ) B 2 5
AN 6 wmol/L JE iy T AL B 26 h; = BH/ = g AR A
HAE N PR 4H E Rl B N 33.3 mmoll/L B 44 Bl AN
500 wmol/L A7 2 Fis 3 [R] A 24 b Je oy T+ b v
RS RY 2] E ) R AT LAl VRN 6 pwmol/L JE il T 4b
B2 h 5, I 33.3 mmol/L 7 % ¥ F11 500 wmol/L i fil
i i e [F] b 3 24 WY

FH Cyp1al 55 K55 30F 40 J 52 50 53 241, 5 40 53
shRNA-NC 41 . shRNA—Cyplal £ . AMPK 317 i 51 41 .
shRNA-Cyplal+AMPK il 5 2H . shRNA-NC Z{ % ]
HOC2 41l A % %% shRNA-NC J5i k7 48 h; shRNA-Cyplal
41 2R I HOC2 4il Al %% Y« shRNA-Cyplal Jii ¥ 48 h;

AMPK 1 il 71 20 >k F§ AMPK 1 il 1] Dorsomorphin—
2HC1 4k B HOC2 4ff i 24 h; shRNA-Cyplal+AMPK ]I
il 350 2H SR FH HOC2 41 i %% & shRNA-Cyplal Jit 4 48 h
Ja . % i AMPK #11 #1 55 Dorsomorphin—2HC1 4b P 4 fitg
24 h,

FH Chinb4 F PR 55 30E 55 50 43 40, #4053
shRNA-NC 1 . shRNA—Chrnb4 41 . AMPK 411 1l %I 41 .
shRNA-Chrnb4+AMPK 1l 52 . shRNA-NC 41k H
HOC2 41 il #% 4% shRNA-NC JFi 7 48 h; shRNA—Chrnb4
20 % FH HOC2 41 Jid %% %% shRNA—Chrnb4 [ K7 48 h;
AMPK 1)1 ] 5 41 5% F§ AMPK 41 i %) Dorsomorphin—
2HCI 4b P HOC2 4 Jifd 24 h; shARNA—Chrnb4+AMPK 41
il 771 25 2R FH HOC.2 40 Jif 5% 4« shRNA—Chrnb4 5Kz 48 h
J& , & AMPK #11il] 7] Dorsomorphin—2HC1 4b 2 41 fifd
24 h,

1.3 FHik

131 A e A b e E R E (ROS) KT %
HRT = 1 000 TG IfiL ¥ K5 7% 524 B DCFH-DA , fifi H:
ZL W FE 10 pmol/Ls W 2 40 B, i A F RE 4 Y
DCFH-DA , 37°C 5 72 % 4 % & 20 min; JC Il (14 15
FEIVE ¥, 22 BR £ 4% 1 DCFH-DA ; PBS ¥t % , LA
1 500 r/min &> 5 min, 3% F &K ; 300 wL PBS &
S, T AL, A6 A L ROS 7K.

132 AX@miaRtbnmed kg ess  BiE
JC-1 SR A B i, Ao A6 ) G v W 1, L JC-1 T
VEWE s WCAE 4R, FIm A 500 wL JC—1 T A W A 7 200 i
R FRAMEE 15 ~ 20 min; A 2 000 t/min #.0> 5 min , 4§
M, 1 x Incubation Buffer 3% %% 2 X ; 500 pl 1%
Incubation Buffer & 7400, F AL,

1.3.3  ELISA %450 &1 fe, A SOD & M A= i & MDA
G MU S U I A A OC TR IR
25 F1 L B vEFL AR S L o B vEFLAK A 0.0 u/
mL. 12.5 u/mL. 25.0 u/mL. 50.0 w/mL. 100.0 u/mL F1
200.0 w/mL ¥ & 1) 50 wL b5 dE 5, B 5 AL TP A
50 WL REAR IR AT, A 100 WL B bRt 7 o 38R B 3
M, 37°CHEE 60 min; #5 3HHB5E, PRI BERR , 78 R
o lEmA R AT AB& S0 pL, R4,
37°C, #6515 mins 1A 50 wL 2 1E W ;450 nm
PRI A AL FE A

134 SR RAEZZREEE R EEN Cyplal.
Chrnb4 mRNA A8 & 5 & $EHUCA 41 75 00 40 il
RNA, Fifi Ji5 AR 4l % 1o 1) 3 2 533 70 & ol W 5 ok
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cDNA, FNA SRR Z, 75 PCRAX LA . AR5
NI SRR . Tkl A R GE (i
BOARAF G, SIMFIIEL,

x1 519F5
ElE7AN
HEIH Bit7)egdl
J&/bp
1EI]: 5'-GCCATGTACGTAGCCATCCA-3' 20
B-actin
JZIA] : 5'-GAACCGCTCATTGCCGATAG-3' 20
1E[ : 5'-GGCATCCTCTTGCTACTTGG-3" 20
Cyplal
S 5'-CTCTTGGTCATCGTGGTCATA-3' 21
1EM : 5'-CCCGGTACAACAACCTGATCC-3' 21
Chrnb4
) : 5'-GATCTGTTCTCGCTCATTCACACT-3' 24
1.3.5 Western blotting #] & & & ik K-F ¥4

20 4 I A g, R BEEE L DL 12 000 r/min 25
O 15 min, YRHESIIK . B LIEW, ARE BCA LG &
Ul BH A5 0 B MR RE TR VR A IR A I
AT A AR, Ik, . InA—4t,
4CHR; MAZSL, FWHFEF 1 ~2he M ECL
BECTREG. H Image J 343 M7 45 55t K AL
1.3.6  AX@e AR a8 WO 40
PBS ¥E# 2%, A1 500 t/min 250> 3 min; Sl AT
f 1 x Binding Buffer 300 wL, =240 4% 4
ML AN A 3 wL Annexin V-APC 15 pL 7-AAD,
IRA); EIRBOEHEE 10 ming AR AY 1 x Binding
Buffer 200 wL, R&%27, ALK

1.4 HirFFHE

B 23 BT R FH SPSS 20.0 Ge it # i . iR
DIFEL = bR 22 (x £ s) Fon, HOBCHIT 220007, #F
— WP LA LSD-t ki 5 . P <0.05 8 25 5% A 4i it

2 #R

2.1 #&%HSOD.MDA .ROS. ZHfABEFE {ir LL 12
XTHRZH | Je il T4l . mbl/ s iR Al 2] 5 e oy
T NS BRI ZH SOD K kR, 407 24007,
ERAGIHFEX(P<0.05), Bt TH., @S
NEASSHIZE | Je T T + 7 W/ h IR S 280 2 5 Xof TR 4 A
(P<0.05), JEv T+ b/ B AR 50 20 45 v B/ v P
BRI FEAI (P <0.05) o 4540 MDA /K- Lb#e, &7
ZoHT, ZRAFITHFEX(P<0.05), BHT+5
W /125 Mg A% 750 2 A o) HRZ 0 s A/ v B A AR 2 T
(P<0.05), &4 ROSEHILE, & Emir, %
SAE G R X (P<0.05), mE/mEIERAE . e
T+ B DR AR 2H B R A T (P <0.05), JE
T+ v A R A R A B v R R R R A T
(P<0.05) . #HLRARBER AL LI, &7 257
M, 2R A% EL(P<0.05), i T4H. &
W/ MR A2 | TR T+ e W e s A AR 2 A o R
HFEAR (P <0.05), JE it T + 1= Wi/ e g B Y 4 3¢ 5
W/ BB R PR AR (P <0.05) . WFELFE L, 2.

®1 KHASOD.MDA.ROS.ELHKEBEAIAKPLLE (x+s)
415 SOD/(ng/mL) MDA/(nmol/mL) ROS/% RRLIR A /%
poyist::l 1.71 £ 0.07 1.01 £0.05 64.1+15.8 6.91+0.10
el T 1.52+0.12 1.10 £ 0.01 98.6+19.3 6.40+0.23
TR R R 20 1.49 £0.10 1.20 +0.08 194.7 £17.5 439+0.20
Je T T+ R R R 2 1.31£0.08 1.30£0.10 218.6 +26.3 3.02+0.10
FiE 6.871 6.080 107.600 341.000
PiE 0.003 0.004 0.000 0.000

22 RH T XS /S S HIC2 48K Cyplal.
Chrnb4 mRNA. & B & p—-AMPK Caspase-2 /i 1=
EREXEARIEKEHZM

XREAL Jeqt T AL s s IR R A S e T +
B RS R4 Cyplal A1 Chrnb4 mRNA ik HL K,
GI W, ERAFRITERE L (P<0.05), JehT
Y1 BE MR A AL L JE A T+ R W e A A 2 A

X R TR (P <0.05) , Je il T + ey B/ ey A 1 720 2 42
1o B/ R R T ZH T R (P <0.05) o 45 4 Caspase—2 .
Caspase—3 | Caspase—9 , p—~AMPK , Cyplal , Chrnb4 & [
FAXS Skt LB, 205 22 00 0, 22 S A G it o B L
(P<0.05), Je ity T 4L e it T + v B/ ey fig 452 24 441
Caspase—2 | Caspase-3 . Caspase=9 , Cyplal , Chrh4
P A X 2% 38 o 3 0] B 20 s (P <0.05) , p-AMPK 4R

+ 20
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250 250 90 120
200 J 200 \ 80 * h‘
|~ |
150 l |, 150 I|1 60 \ 80 ( ﬂ
100 \ 100 .' \ 40 | ' \H
[ \ ( 1\ | 40 .
50 r ! 50 [\ 20 |" T]l | |
| s | | /
0 r|l A 0 F; W, 0 ..u"l L!u. 0 a “\l
10" 10? 10° 10* 10° 10° 10" 10" 10* 10° 10* 10° 10° 10" 10" 10* 10° 10* 10° 10° 10" 10" 10* 10* 10* 10° 10° 10’
X HR 2 Jedi T4 THARIZ Je ity T+ 2
1 &RHAROSEELLKE
7.3 7.3 3 3
10T 01 0 10716, ) 1071 o1 0 1071 02
107 { 0.00% 87.20% 101 0.00% 86.09% 107 1 0.00% 79.79% 1071 0.00% 73.44%
6 6
- 10 ;I 10 EI 10°
= = g
~10 10° _ 10°
Q3 Q3 04 03 : 03 4
0.00% - 12.80% 0.00% T 13.91% 1.29% ~ . 18.93% 2.02% 24.54%
10°8 10%% 10° 10% A
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