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HME BB Wi RERE (MC) EP 8 AF F B F la (HIF-1o)/Bi#k & 20 J0 5% -2/% 5% £ E1B 19-kDa#8 Z4E A % & (BNIP3) 13
5 il B ATIR S Ay 3235 (CHF) K Ros Lamfeifs a9 % ik R R AR F R4 CHFA , fa 25 4) (LP) 48 . MCA%
# % (LMC) 48 MC & #] & (HMC) 48 . HMC+HIF-1ai$ & 7 (DMOG) 20, K A AR B s g B AN S Ffe; R AHER & E 485,
TUNEL % 4 ]  JIUZE 28 955 32 25 B 4m BB o= W O R R BR B f 9% R I 9X 38 (ELISA) A& I 9% 3R 78 B T (TNF-o) . & 28 A~
# (IL) -1B . A2 A AL M H AL EE (SOD), 7 =8 (MDA) K -F; K A 5 8 & FPCRAZ M Bel-2 \Bel-248 X X% & (Bax) mRNAK F; &
Jl Western blotting# M HIF-1a .BNIP3 Beclin-1 & & 48 % & & 182443 (LC3) O A HER  L5RF Ramk CHFAX R £
& FAF IR KA A 4Z (LVEDD), £ 4 E K % KA A 42 (LVESD), 41 j2 A = % TNF-o . IL-13 . MDA ,Bax .HIF-10..BNIP3 Beclin-1
LC3T/ 1 RT3, £E 4oy (LVEF), £8 F 4% 55 % (LVFS).SOD Bel-27KF 4% (P < 0.05) ; 5 CHF448 %, LP4L . LMC
28 FoHMC 28 K R LVEDD \LVESD . 8 J2. /8 = % TNF-o. IL-1B . MDA Bax .HIF-1ac .BNIP3 ,Beclin-1.LC3 11/ | 7K 34 B 4%, LVEF .
LVFS.SOD Bel-27K-F 4+ % (P < 0.05) ; DMOG ¥ 8 55 & 1] @MCATCHF X S8 Musm 54 69 i EAE B (P < 0.05) J&5iE  MCid
i #pH) HIF-10/BNIP34Z 5 38 34, B & CHIF K R Ldm JRL i 45
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Minocycline alleviates myocardial cell damage in chronic heart failure rats by regulating the
HIF-1a/BNIP3 signaling pathway

JIANG Fan',ZHOU Hongyi’, WANG Feiyue',SUN Yuan', WU Guangming'
(1. Department of General Practice,Beijing Luhe Hospital Affiliated to Capital Medical University, Beijing 101149, China;2. Anesthesiology Depart-

ment, Beijing Tongzhou District Maternal and Child Health Hospital , Beijing 101101 ,China)

Abstract Objective To investigate the impact of minocycline (MC) on myocardial cell damage in rats with chronic heart failure
(CHF) by regulating the hypoxia-inducible factor 1o (HIF-1a)/B-cell lymphoma-2/adenovirus E1B 19-kDa interacting protein (BNIP3).
Methods All rats were randomly divided into Sham, CHF, positive drug (LP),low dose MC,high dose MC (HMC),and HMC+HIF-1a
activator (DMOG) groups. Cardiac function was detected using echocardiography. HE staining, transmission electron microscopy, and
TUNEL assay were used to evaluate myocardial pathology and apoptosis. Enzyme-linked immunosorbent assay was applied to quantify
tumor necrosis factor a (TNF-a), interleukin-18, superoxide dismutase (SOD), and malondialdehyde (MDA ). Quantitative real-time PCR
was used to detect the mRNA levels of Bel-2 and Bel-2-related X protein (Bax), while Western blotting was applied to detect the expres-
sion of HIF-1a, BNIP3, Beclin-1,and microtubule-associated protein 1 light chain 3 (LC3) proteins. Results Compared to rats in the
sham group, rats from the CHF group exhibited increased left ventricular end-diastolic diameter (LVEDD), left ventricular end-systolic
diameter (LVESD), cell apoptosis rate, TNF-a, IL-18, MDA , Bax, HIF-1at, BNIP3, Beclin-1,and LC3 I/ I with decreased left ventricular
ejection fraction (LVEF), left ventricular shortening fraction (LVFS),SOD,and Bel-2 levels (P < 0.05). Compared with CHF group, rats
from LP group, LMC group and HMC group exhibited decreased levels of LVEDD,LVESD, apoptosis rate, TNF-a, [L-18, MDA, Bax,
HIF-1a, BNIP3, Beclin-1,LC3 11/ T ,and increased levels of LVEF,LVFS,SOD and Bel-2 (P < 0.05). DMOG attenuated the protective
effect of high-dose MC on myocardial cell damage in rats of the CHF group (P < 0.05). Conclusion MC improves myocardial cell damage
in rats of CHF group by inhibiting the HIF-1a/BNIP3 signaling pathway.

Keywords minocycline; HIF-1a/BNIP3 signaling pathway; chronic heart failure ; myocardial cell
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18 k0> 113238 (chronic heart failure, CHF) 2
O JUE T 5 BSOS 52 400 75 S ) I PR 245 IE , HLRP AR
Sy JIE R S5 R AN D BE S 5 B0 B G S o N
Fi I3 TR AL A B4R 5 D F Lo (hy-
poxia-inducible factor 1o, HIF-1at) J2& 5 % Y] 7 5
F, RESS T T B AE T LB A M A7
Btk I 241 i 967 2/ 5 FEE 1B 19-kDaf] HAF I 45 1
(B-cell lymphoma-2/adenovirus E1B 19-kDa interacting
protein, BNIP3) JEHIF-1a I ¥if# 1) B L K], 2 55 400
JAET I AL I, 50 RS A L i A5G
BT BB A6 JUL L FEEVE VA 15 2 BNTP3
3 FNHIF-1o0 35, B2 T 2ok (4058 7 M T2 2 A
Wit , TR L OLAR L 452475 K I PR 2R (minocycline,
MC) Z—Fl BABLA AR/ FIpT AL v /1 i Y
HREMN Y, AR 2 RGP o R YR
5 U LA 095 25 AT RLAF R FRRG3R . MC
FE A 30 1o 410 1 1 22 9 AE 8035 O IR A K R )
) S HAMHRREAT A AHMCAECHF R EAAHL 1 i A
B o R, AT 5 15 AR PRI MG 757 B 38 1 11 42
HIF-1o/BNIP3{55 530 [ 52 fif CHE A BRI O JULZH L 45
o

1 MR5FE

L1 EEAUA

PR ETCX2300 5 WA I A R G
B A PR A, SpectraMax iD5 Z I RERFFRIA H 3¢
By A (HI) ABRA R, ckx 538 B 5 BT
W A b AR R FRA W)L A AR CFX 965t
SEPCRIL B IR R ZE-GelDoc Goll) HAF1AK
A i () AR
1.2 ER2ah 5108

MCI F 75 42 A1) 1 25 A BR 5T AT 28 | 5 S8R
A (losartan potassium tablets, LP) & F [ ¥ 5 25 ] il
2 FRZA W) 5 — F Bt H 22 R (dimethyloxallyl gly-
cine, DMOG) 4 H 2 []MedChemExpress/\ ] ; HEGY
W B2 A IR BR A W) s TUNELZ i 3
TGN %) L F 40 I S 3 -1B (interleukin- 1B, TL-
1B) TR IRAE R Fo (tumor necrosis factor o, TNF-ot)
ELISAG 57 & 0 F bt R ERH A RA vl 5
B E A (superoxide dismutase, SOD) A& —
I (malondialdehyde , MDA ) £ il i3] & 1) H [FZh58E

BLA ) TARBFFE T ; S S PCRIR & [ AR S
WA (B5t) A PR A HIF-1a BNIP3  Beclin- 142
AP U A 6 3 1152 5%3 (microtubule-associated
protein 1 light chain 3,1.C3). B-actinfg ZH 14 H J&
abcam/A ] ; B AT A AL W B AR 1L L S PTG F
I FEE R AR A A
1.3 sy

85 HSPFZLSD K B H ] Fig 07 31 B 5t 3k 52 5 3y
WA BN B (4 ATHIE S : SCXK SCXK (1) 2019-0004 ]
PEAE, YoM A (160 + 20) g 7R TR E24~26C |
M 50%~60% 1 PR 58 H i) 77 AR F R 4 i AR R R
27 FRF T b R I e P 2 AR B Y S L, dik S
“}12024LH-KY-004.,
1.4 ik
1.4.1  #STCHFR FUBAY : FH 1956 HEZ-4H (40 me/ke)
JRTERS H K B, 38 43 2l I L R BRI T A Y
A, R R M e b i) o 73 R
KT B sk K AMEZ1°80.9 mmfy “L” 7Y
P EE S 205 5 T 2% 2= E Sk, # it L7 B
TR R 5 32 S KRE G A AR A IR Bl kRN A2
35 Bl ik 2 (B E AT 45 3L, /O B Sk TE
kgizs G H ARBEIRERFRR Q1R/Ad),
HEE3 do R A 12 - K BRI AR AD) O 5 ST BREE 4
AT EFAR AENEF AR, 48)5, SlH kK
AT 60 H s A BRI 26 25 9 1M 735X (left ventricular
ejection fraction, LVEF) <50% , 7715 K SLCHFA Y 42
B, BB R R H 829
142 432 RS 2 0 1 A5 T 1) K BB AL 43
CHFZ .\ FHTEZ5Y) (LP) 4 MGl (LMC) 20 . MC
F AR (HMC) 20 . HMC+HIF-1o3815% 7 (DMOG) 41,
4125, LPZHRE 40 mg/ke LP 7, LMCZH FIHMC
L3 WIE 5 25 mg/kg .50 mg/kg MC®', HMC+DMOGZH
SETE H 50 me/kg MC, FEHE B P9 7 51 me/kg HIF-1a
BTG FIDMOG™ {14 F A 40 FICHF4 Jk BUE s i
SAERAIERK . 1R, FE4H
143 O IIREFEARKIIN : R IR 555 H5 , R
B (1905 T L Z240) -4 3 & T EMZ, ML
70 Bl R 34 % 20 3 JE 30, e ik T 5k R )
25 (end-diastolic volume, EDV) F1iz 4 A 1] 25 1
(end- systolic volume, ESV)  ZE /L ZEEF AR NAE (left
ventricular end-diastolic diameter, LVEDD). Z&.[> &
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W4 RN 4L (left ventricular end-systolic diameter,
LVESD), Jf 3155 26 .0 %8 i il 45 52 % (left ventricular
shortening fraction, LVFS) FILVEF, LVFS=(LVEDD-
LVESDYLVEDD x 100%, LVEF= (EDV-ESV YEDV x
100%,

1.4.4  HEZ @R R RO SO RS 0T
RERINES TS , A FE BT A K B GO B4 B A2 A
O B 6 R K R0 % B T4%2% B P i [
FE TR LU T-80 CA&H K1 e i 2
LT A I U], WS 7K AGJS R 2R AR R
I I, PR BE . ORI T K LB i
JE R RS D N SUE R L

1.4.5  ELISAKGI K BLC L2 TNF-o IL-18.S0D
MDAZK-: BUZRAF 6 HOR BRI 200 2%, i APBSHF
JESTHE T4 °C 10 000 r/min 250015 min, WEE 3%
W 4% BRELISATR R & #5245 20 BRI SE TNF-oc IL-18
SOD .MDAZKF-,

1.4.6  TUNEL: K L0 JUUAH A 3 T2 50 - B
2o A D) 7 AT S K Ak, A FHTUNELAS I 3t
F & i KR W) I3 CTHIEE
20 min, PBSHES , IAS0 pL. TUNEL T AE# ,37 °C
HEEIFE 1 he PBSHRUKIEGES IMADAPIZL (A5 min,
5 IR R B, ZE9EO0 AN TSI IR,
I AT,

1.4.7 B FEBEIEE A B0 WL S B A+ -
KEVOMAZHI R (1 mm?) G [ 5E 7E2.5% 1% 1%
SR PR L 2 T 1% DU SR ARk R 2
J K, I AL 3BAE REARS i v o el FH A U0 e L DD R
WD) A EEEESO nm), 73l 1 R Bl Ik AT G R s ot
VIR AT YL 60, 7635 S0 H B B WA R B O LZ 21
LRAIE ST A WA

1.4.8  SEIFE SPCRAGIN K B0 LZH 2 HBax  Bel-2,
caspase-3 mRNAZR IE /K- AR AF 196 2 R A A4
D=, FTRIzolZ: 2 BUBRNA, 2R J5 IRNA K B4,
I — A 1 S A B PCRAS 1) 0 L #1020 WL i) A
IR Z I AR 8 3R] & 10 B 4 150 B g Ry kAT
P31 LUB-actinh ] 2, R 127 2995 1T FEmRNAY
AN 2R I5 5, 5197 5N W :Bax, 1F 1157 -ATGGA
GCTGCAGAGGATGA-3’, 2 [1]5 -CCAGTTTGCTAG
CAAAGTAG-3" ;Bcl-2, 1E [7]5 -GAGGATTGTGGCC
TTCTTTG-3", JZ [f]5° -AGGTACTCAGTCATCCACA-

3’ ;caspase-3,1E11]5 -GTGGAACTGACGATGATATG
GC-3", 2115’ -CGCAAAGTGACTGGATGAACC-3" ;
B-actin, 1E[1]5" -AAGATCCTGACCGAGCGTGG =37,
S5 -CAGCACTGTGTTGGCATAGAGG-3" .
1.4.9  Western blotting# il < B0 JILZH 2L FP HIF- 1
BNIP3 Beclin-1 LC3%E [ 334 : BUL IR A0 %,
TNARIPAZE (M 24 B T vk - 24 2138, 12 000 1/
minfZ (>15 min, B35 W, FIBCAR T & 2 & H
R, IR BRI B A 0k AR 1 L SR IS FHSDS-PAGE
HE IS 4 B8 B 1 T, O 18 5% Z=PVDFRE 5 B FH 590t
NRAE WA AE =36 T B b, BiJS 5 —PUA BRI (HIF-
la \BNIP3 Beclin-1.LC3 B-actin, FL 1 : 1 000)
TEACT T S, 15 1L FE P RlgC P Bl
(1 : 500) 7E = FFE2 h, IS ECLE S 25210
min TEHER LG RS 554 , I LUB-actin h N 2,
& Image) 143 e 4 1 RB 7K
1.5 Giiteeot

K HGraphPad Prism 9.0 {44 4758110 #, 11
R Dx £ s8R, Z24 R BRI R &5 2247
e, 2EL 18] P 1 L4 I Tukey” s20 4T, P < 0.05 9 22 5347
geiter i Lo

2 HR

2.1 MCXFCHF K LI RER 50

S FARL A H, CHFZHLVEF  LVFSFAIR, LVEDD
LVESDJ} & (P <0.05) ; LPZH \LMCZH FIHMCZHLVEF
LVFSHCHFZ 7} 5, LVEDD \LVESD4% CHF 41 [ A%
(P <0.05) ; HMC+DMOGZHLVEF .LVFSH] & ik THMC
24, LVEDD .LVESDH] i /5 THMCZ (P < 0.05), .3
1.
2.2 MCXfCHF K BLC WU U BT &

HEGL A 25 5 s BT ARG I ST B i 46
15 ; CHFALO WU LU 4RO HES ) T, ELER 3 20
PR, IFAEA AE 40 IR 1 s LPZH . LMCZH FTHMC
200 WLZH 2 b 48 RS AR D0 240 e ik o 2, ¢
SiE 2 352 9 98/ 0 s HMC+DMOGZH U LA M 351 5 1 765
5 CHFH B AR, WA .
2.3 MCXFCHFR B0 ILZH 2T TNF-o  IL-18.SOD |
MDAZKF- [ 5%

CHFZH.O LA TNF - IL-18 MDA ZK P45 11
FARA T, SODAK P H A T AR FEAK (P < 0.05) 5
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C+DMOGZITNF-o IL-18 . MDAZKF-H i 15 THMCA
SODZKCEB AL FHMCA (P < 0.05), 32,

LPZH . LMCZ FIHMCZH TNF-o \IL- 18 . MDA 7K 45
CHFA F&A% , SODZK -4 CHFH T (P < 0.05) ; HM-

F1 BEONBEIEIRILE (x+s, n=12)

Tab.1 Comparison of cardiac function indices in each group (x+s, n=12)

Group LVEF (%) LVFS (%) LVEDD (mm) LVESD (mm)
Sham 83.67 £5.45 55.92 +3.65 2.87+0.28 1.26 + 0.07
CHF 32.33+2.71" 28.42 +1.73" 6.25 = 0.62" 4.47 £0.39"
LP 73.25 + 4.817 46.17 +3.30” 3.53+0.317 1.92 +0.17%
LMC 56.83 +3.54"7 35.92 +2.757 5.06 = 0.452" 3.24 +0.14*
HMC 73.58 + 4.89” 43.33 +3.45” 3.58 £0.327 2.03+0.12”
HMC+DMOG 3833 £2.812 27.42 +1.83" 5.71 £0.56" 4.14 £0.16”

1) P <0.05 vs. sham group;2) P < 0.05 vs. CHF group;3) P < 0.05 vs. LP group;4) P < 0.05 vs. HMC group.

A, sham group; B, CHF group; C,LP group; D, LMC group; E, HMC group; F, HMC+DMOG group.
Bl HEFREENEHOCNBRARKFELS x400
Fig.1 HE staining was performed to detect the pathological morphology of myocardial tissue in each group x 400

*K2 BAOGMALHTNF-a, IL-1B. SOD. MDAKTE (x+s, n=6)
Tab.2 Levels of TNF-x, IL-1B, SOD and MDA in myocardial tissue in each group (x+s, n=6)

Group TNF-a (pg/mL) IL-1B (pg/mL) SOD (U/mL) MDA (ng/mL)
Sham 52.64 + 4.38 72.48 +9.26 54.93 +3.62 3.25+0.23
CHF 162.48 + 12.53" 214.69 +24.57" 16.87 + 1.76" 7.25+0.47"
LP 71.34+5.47” 87.53£9.12% 47.54 +3.377 4.12 £0.28”
LMC 127.56 + 16.64%" 168.37 + 18357 30.15 = 2.63” 5.37 £0.34*"
HMC 72.80 = 5.58” 89.14 = 6.35” 46.83 +3.14% 4.14 £0.25”
HMC+DMOG 145.82 + 15.577% 196.46 + 18.57”"% 23.76 +2.317% 6.43 +0.427Y

1) P < 0.05 vs. sham group;2) P < 0.05 vs. CHF group;3) P < 0.05 vs. LP group;4) P < 0.05 vs. HMC group.

28.69% + 3.54% .11.05% + 1.23% , 5 CHF 4] L 4% .

CHFZH.C LML T3 (47.77% + 5.29%) Bl EFEAK (P < 0.05) s HMC+DMOGZH L LA i 94 1= 5
TR (2.58% +0.15%) T+ (P < 0.05) ;LP4L IMC  (38.47% = 4.89%) HHMCAL ] B T+ (P < 0.05), 1L
ZH FTHMCZH 44 ff 94 T2 53 91 910.83% + 1.12% . K2,

2.4 MCXFCHF AR B LA M8 T H 520
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A, sham group; B, CHF group; C,LP group; D,LMC group; E, HMC group; F, HMC+DMOG group.
E2 TUNELENEHEOMAMEAAEAT x 400
Fig.2 TUNEL assay used to detect the apoptosis of myocardial cells in each group x 400

2.5 MCXTCHF K BRCr UILZH 2L AA [ W PR 52 )
B F AR LA AR 1 5, CHFZLC L 21
LRI IREER Z 45, 1 WER B3 TN LPZH .LMCZL 1

HMCH 0 WLZH U rh Sk AR SE R PR A2, 1 WA ik
/b s HMCA+DMOGEH U LA B R AR 25 4 2 461, 1
PRECE RN, WIS,

A ,sham group; B, CHF group;C, LP group;D,LMC group; E, HMC group; F, HMC+DMOG group.
E3 FEHEERNESEHONARERIEBEERL x20 000
Fig.3 Mitochondrial autophagy in the myocardial tissue of rats in each group using transmission electron microscope x 20 000

2.6 MCXTCHFX B0 IL4L 41 HBax , Bel-2 , caspase-3
mRNAZEE K- 52

CHFZL U ILEH 2 Bax | caspase-33R K KR
FARATHE , Bel-2/KFEARFARAFEAL (P < 0.05) 5
LPZH \LMCZH FTHMCZH Bax \caspase-33%3i5 7K -5 CHF
A FEAR, Bel-23 35 K P8 CHF 4L T (P < 0.05) ;
HMC+DMOGZ Bax , caspase-33¢ ik 7K - 8L HMCZH T+
1 Bel-232 35 7K E A HMCZH AR (P < 0.05), L33

2.7 MCXFCHFRFLOILHZUH HIF-1a . BNIP3 Bec-
lin-1  LC3%E A A5

CHF 4.0 L4 22 FF HIF-1a . BNIP3  Beclin-1
LC3M/ T KB A F AR T (P <0.05) ;LPAL,
LMCZ] FIHMCZIHIF-1a .BNIP3 ,Beclin-1 .LC3 11/ 1
% 1k BCHF4H F% % (P < 0.05) ; HMC+DMOGZ HIF-
1o, BNIP3 Beclin-1 LC3 11/ T FEABHMCA T (P <
0.05), WL.I¥l4 . 5k4.
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R3 BAGAALARBax, Bel-2 mRNAKE (x+s, n=23)
Tab.3 Levels of Bax and Bcl-2 mRNA in the myocardial tissue in each group (x+s, n=3)

Group Bax mRNA Bel-2 mRNA Caspase-3 mRNA
Sham 0.98 +0.12 1.03+£0.18 1.02 +£0.09
CHF 1.91+0.14" 0.35 +0.03" 2.15+0.17"
Lp 1.21 +0.08” 0.89 +0.05” 1.28 £0.10”
LMC 1.45£0.117 0.58 +0.08”" 1.63 £0.22%%
HMC 1.25+£0.15% 0.88 + 0.06” 1.32£0.18”
HMC+DMOG 1.67 +0.26”% 0.46  0.09°" 1.96 + 0.42%"%

1) P < 0.05 vs. sham group;Z)P <0.05 vs. CHF gr011p;3)P <0.05vs. LP grnup;4)P < 0.05 vs. HMC group.

1 2 3 4 5 6

HIF-1a

BNIP3 s .'- C— 22x10°
Beclin-1 R - — . - . 52%10°
Le3l . .- 610
Le3 i T — . —— 15 10

1,sham group;2,CHF group;3,LP group;4,LMC group;5,HMC group;6, HMC+DMOG group.
B4 FAOMALFHIF-1x, BNIP3, Beclin-1, LC3ERFRIEFR
Fig.4 Protein expression of HIF-1a, BNIP3, Beclin-1 and LC3 in myocardial tissue in each group

R4 BHEOIMALHHIF-1a, BNIP3, Beclin-1. LC3 I/ | EEMEMFRIEE (x+s, n=23)

Tab.4 Relative expressions of HIF-1a, BNIP3, Beclin-1 and LC3 I/ | proteins in myocardial tissue in each group (x+s, n=3)

Group HIF-1a/B-actin BNIP3/B-actin Beclin-1/B-actin LC31/1
Sham 0.87 +0.13 0.93+0.15 0.79 +0.11 0.82+0.13
CHF 1.92 £0.23" 2.14+ 035" 1.89 £0.27" 2.01£0.29"
LP 1.12£0.13” 1.19+0.15” 1.04 +0.08” 1.12+0.07”
LMC 1.46 £ 023”7 1.62 0317 1.47 + 026" 1.51+0.18"
HMC 1.13 £0.08” 1.21 +0.10” 1.05 £ 0.06” 1.12 £ 0.08”
HMC+DMOG 1.68 +0.26™ 1.87 +0.277 1.67 +0.23” 1.71 +0.19”

1) P <0.05 vs. sham group;2) P < 0.05 vs. CHF group;3) P < 0.05 vs. LP group;4) P < 0.05 vs. HMC group.

CHFJ2 0o AN B2 HE 6 A2 B AR5 SR % i v o
MR B — RN RAEAR A2 45 0052 PRIME | ki 55 Fn
B R A, HG 2 s AL S AR 2 2 A BT
CHF A ML A T4 2006 97 CHF A 285 L, MC
TR RE U AR IR FEN A Z — R T
HA VR IIRESN, b BA B A Ve 5 R,
MCTE L B I - 450 3 sh A A v 2 $ O 4 i

2R R 1) D RE o AR BIF 58 #5717 CHF R RBEHY, 2%
B 7R, CHF4H K Bl fLVEF \LVFSF% fiX,LVEDD .
LVESDF} 1 , HLVEFMK T50%, .0 L40 A HES 25 L
FLER A IR, A1 9 E 4 v i, [R] s 2 44 41 i
FTNF-o IL-18 e MDAJK 3F- T 5 , SODi 4 [ I,
$E/RCHFRL Y 37 i) I LPAIMCT T /5 , LVEF
LVFSTt &, LVEDD \LVESDR# A, .0 AL 41 i HE 51] 4%
5, JNE A MLIE I >, TNF- TL-18 & MDA K - [
%, SODIE P FF 5 . $ R MCHRE B8 A 20 i 32 CHF K R
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(8.0 DIy R , D020 UL L 8 B 8 Ak 17 453 47 Ut
Hh AECHF R BUL L Z O ILAT I 7% S Bax |
caspase-37K 2 TH 5, Bel-27K B AR ; LPAIMC T
K BB O UL AR M 08 T 3% [ Bax | caspase-37K - [
15, Bel-27K - T, 2 7sMC AT 38 5 1 i CHF A R
JULZAH ML 7 BELLE R B 0 T 308 o

HIF-looz: 8 R 1A 8 2L () L N 22—, FL e 8
SR T R B A (AR AR SR LR, A
BNIP3/1) #5 15" . BNIP3FiBeclin-1&Bel-23E P 5
F1R) 200 Jf A6 T 4 56 2K 1, BNTP3 Y 2 35 il % 1 YR Bl -2
FiBeclin-12 [B] B9 A0 EVE H , f# 25 Beclin-131155 5
Wi. LC37E F MR AR B B AR BLC3 M BRZ, 5
3, BPLC3- 1T, LC3- 10w )i AR A £, B 2
W O R S R B Y kg R HIF-
1o/BNIP3:8 AT 1 ] W 78 1 sl 1P 2 3 453 4 v
S 5 LA FH 00, F 2T 6 3 A 3 F R HIF-1/
BNIP3/Notch i B A5 1 17 552 fifeaife i A g A< oK
R R 28T 1 AR BIF 9T 45 2R B, CHF ALK
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