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1. R EZ R, WA K YDTTREX S8 3005, 410208; 2. M EZ RS B ER; 3. MEE e b ER:

[(WBE] B Ktk mEFESRETIREXT O TRAERIG . FiE 46 RAEEFHBHZ R G LI
A am (8R), FAEAM (19 2) F=3MA grddph] Alidsia (19 R), wAEE W4 R 55 F 4
Re & A B 2 AN G MR SRR A0 KARA, 3MA B e 4ph) A A2 A2 bk kA gk b A A B o A )
F3MA £ R iE 4k, AR A6 R, WA AR SRR & 16 R, ¥ F AL 5 h AL A 20 Fo dn
kAR EF A A F L, 3MA B 498 A 20 5 A SMA L0 A2 SMA+Amek M & A A4, HM8 R, vk kiEd A
A 4 Fn AMA+ ek IR 7S F A S A AL T ek REF AL LR AL T AH2.269kgEF, EAKHET
3.4mlkg ZABREE, H#B2R, BL848, LHERENREBRGEXTRERKREL, FRAZ-HF4
(HE) #&tm i gaRmmE P T, o308 Pelletier #F 4. Mankin 7 2347 AL F-AE; Al &40 % %
WERRFAMR T AEAAEG [AEAARART (ATGT). AR XS T8 Atg6 B 241 (Beclin-1), #%
MEZFG 182443 (LC3) ] ABRTHEXEY [BHRE@BBE-2 (Bd-2), FHAREGH3 (Caspase3) |
mRNA 2 &G kA KT, R LHraarki, BAM LKL TRETREHGA L, Pelletier 74 & Mankin
oIt &, KA ML P Beclin-1, LC3, ATG7. Bel-2. Caspase-3 mRNA &ix 349+ %, Beclin-1. LC3. ATG7.
Caspase-3%& & &k & (P<0.053% P<0.01), HSAEAMLE, Mok hEF A H AL T RE B HE,
Pelletier #F £~ & Mankin #F 2 B4k, % B 41 20 P Beclin-1. LC3. ATG7. Bel-2 mRNA R % & 2 & 7 &,
Caspase-3 mRNA & & & £k A8 (P<0.05 3 P<0.01), 5otk F A S A 4k, 3MA+mek ik F 4
47148 Pelletier i %~ . Mankin #F 2 Ft %, #%F 42 ¥ Beclin-1. LC3. ATG7. Becl-2 mRNA B & & 4% ik 1%,
Caspase-3 mRNA £ Ft& (P<0.05% P<0.01). ZHi® MR BREFASANFHRE X T RO XTRTEA
BAPAE R, HAUHR T A B SRR B ARl 4e I T R ALY
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DERATH T ARAE R KT, RGN,
KATTIRE U, ARSI T S KOABLHY, D
R b 3 A A R B A W A R R 3MA Sy T SRS it
PRIT NN 15 A 2 A 5706 KOA G dss 1 575 808 1Y
S K T REAEAILE],  DUBA A I % 754 A 50 Y
I R BN FH AR AL RS2 R . AP S ip s 2y
K23 W10 B2 01 & it o (18 2 4% 5 . LLBH-
202006190001) .

1 MREAZE

1.1 4

46 N SEPMEMERTIY = KA, 3 AW, R
1 2.0~2.5 kg, W TR BE 2 K22 sh ) S v
Ly, SLESYFTUES . SCXK () 2020-0005-
P P gER IR, iR (2240.5) °C, JERamrt a4
K12 h, ERPERSE T RIETFRTK.

1.2 %

TR 3 2 A B 700 A 1801 i s 2 R 22—
JEBEBE 2SR, WS 220190064, 5.
20191111, 7254l MiG6g, RAFA 18 g, Ft
fh12g, 4 ME6g, d¥3g, FEI6g, JIIE6g,
RE12g, %512, WE:3g, BiX6g, FAT10g,
HH3g, HH12g, P15, HIKEAEG g,
AR12 g, #HE6g, WANMI2g. FH250 ml, &
A 25 0. 664 o/ml, [ BEFPHIH 3MA (3 [ Sigma 23
A, 5. M9281-100MG ).

1.3 Z&XAEALS

A SEIEN 7 (ATG7, #%5: 10088-2-AP) .
H W B FIERE Atg6 [A 2 1 (Beclin-1, it -
11306-1-AP) . B ik [ 4 ig 988 2 (Bel-2, #Iit 5 :
12789-1-AP) . B-WBhHEH (B-actin) Filik (5.
66009-1-Ig) . HRP-F 4T [ I[gG (L5 : SA00001-
1) . HRP-FEHi e 1gC (L5 : SA00001-2), 3 [H
Proteintech 2 &) ; UM RE M 172553 (LC3, it
51 ab192890), FE[E Abcam 2S5 KRR H
fii 3 (Caspase-3, #t5 . #9664), FERE CST /A ;
4% Z B WEE (LS. 70081800), JIHFEE 4 MRk
HABRAHE; AR (HE) YJaidHla (it
5+ C0105S) . RIPA 2@ (#t*5: POO13B), 3
ZREVEARARAF; LML (EDTA,
fit'5 . MB2514), v [E R E SEAE R A PR 7
Trizol IXF] (5. 15596026), &[] Thermo 23 Al
UltraSYBR Mixture (fit*5: CW2601) . mRNA j¥i%%
FikH & S cw2569), thEJLGTEE MR}

AR H; SuperECL Plus #8 8 & G (it .
K-12045-D50), Z£[E Advansta A7) ; @20 TR A
B (5. 200801), ZMEIFRHEARRAF .

G IRELCHL (R WA A BR A
A), B HI650R); AEWFE S (rhEHTIN
AR A PR A E], A5 BioPrep-24); #EtE it
RCPAY (ZE[H Thermo A F], %% . PIKOREAL96);
HLUKAL PGS —A0E8 ), B DYY-2C);
YIFHL (W4 fessmBHE A RA R, B5 . YD-
315); Wi (Motic/a ], A% . BA210T).

1.4 o, EER T &

46 R bLEC 7R IE s A A (8 1)
WO ARLZE (19 ) F3MA [ W 30 5 50 v A 4
(19 H) o MU AL 2% 2 B Videman 3 A5 7% 1
TRl 5 A B R 0 [ A s BT
EN, KEANERIEEBRET E1em, FFLk
[ 72 6 J8 o 3M WG 0 ) 71 2 A 4 A R A Y
Feml 2% Cheng S5 5k M FREBIEE 1, 4 KU
5 mmol/L 3MA [ WEFP I 0. 5 ml &5 5, %%
A TEREERI R 6 8 . dERLE RS, G ALLR HIBE
PUE v h Pk vE 3 H Al ad i e T X 52182
KBS R B A R, AR AR 2 G
AR BRIEUSRG AR, BRSSP HR A W
BCE TS A3 DU AR, RURE OO, PR
B

WA BRI T 16 R, SRABENLECT Rk
V65 S R 2 0 A A AR A Rl R 3 A A A AL
3MA H BERI GBI 538 SMA 411 3MA+JnR A
WA E AR, M8 H . Mg & A A R4
3MA-+TIBR A 27 25 A 750 21 S 35 45 T IR i 0 2 2E
HGRNERY, MESH (LR Iks) " ik
R, R AE 255 R 2. 26 g/kg, AHY
FARE 70 kg AR, HARKHLS T 3. 4 mlkg
K, BH2WK, 4.

1.5 WERIRAFA T ik

1.5.1 2% 3 F KARH UK & Pelletier #F 4
HEH ARG, KR, TR ERE PRI
TAZAL, BRI, AR T R Kk
0L AR Pelletier PV 230 bR 1> PEAl 25 4H S 5G4y
POFRAE N . 043 XWIHDOEH, AEFEME; 1
gy KWIHRSE, A/ HEAREK; 245 X
TR, SRS R ZE )R 34
KATE B N, SRR ICEIRZ ;s 44y FoE
SRR WSS A RN T R A R 4 Rk
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WEHE M THER M, /T4 HTE2EqRT-PCR
M Western blot £ .

1.5.2 HEF &AM XY REPARBE HRER
4% 2 B PRI 2 24 h )5, 10% EDTA I
XTREATEAT 6 JRI IS, ARV EE Bk, —HIoR
B, BEEMY SRR EK, RARE K
TRETpRR (e, BREEWRETERG LK , KA H 2R
WE P B R, AR USRI RERIE, R
FH Mankin $F 43 20 W) V0 PPl OG5 30 BOE 2 A8
fbo 1) BBEEH: JeBWEIT, REHIAAR
PRI 1 73, ZEBRURIAREAT)IZ 24, HBIR
KRS ETE 30, HBRIEEEAZIE 45, AR
JEWHIES5 58 2) BB Baa st o, 2K
HORECER 20T 1 4, R R R A R A 1] 2
gy, B B3, R sE e it 45
3) Y. P@IERIH0sy, PR Rt 1
gy, Jee b EEGR T2 4y, Y IR 1T 3 4
4) LR WL SR 0, ZELIT
gy, BE T IERAMZI 255 R AT, 1T
Sy, BRI 5

1.5.3 gRT-PCRAM LC3. Beclin-1. ATG7. Bel-2.
Caspase-3 mRNA &5 H0.025 g BH 4, it
Trizol 7543 B 4 44U B RNA, 30055 5% 8 ¢DNA J&
AP AR R, i SYBR 1T qRT-PCR )X
N, BEPAH X Fak R 2 2. Bk
W TAY TREABRAF S, VL B-actin NNZ,
ARSI HE B 1,

#1 qRT-PCREIYF5

514 JF3 (5'-3") K bp

LC3 ¥ ACGTCCACCCAATCAGTCC 195
T  TTACTGGCGACTCAGAATGCAA

Beclin-1 ¥ TGCCCTATGGAAATCACTCGT 172
T GTCTCGCCCTTTTCAACCTC

ATG7 ¥ CTGTGCGTTTCATGGCTCCT 143
N  GCCCCTGGAAGCTTAACACA

Bel-2 ¥ GACGACTTCTCCCGGCGCTA 171

I ACACATGACCCCACCGAAC

Caspase-3 [l ACGTGAAGAAATCATGGAACTCA 95
T CATCACCGTGGCTTAGAATCACA

B-actin Fi#f  TGGCCGAGGACTTTGATTGT 170
T  TTACACAAATGCGATGCTGCC

T LC3, EAMHRER 15485 3; Beclin-1, HWRICHI T B
BEAg6 MR Y 1; ATGT, HAWRAHICHEERE 7; Bel-2, BIRLLANAEIR 2;
Caspase-3, VWA IRE A 3; B-actin, B-NNEM,

1.5.4 Western blot 754 ] LC3. Beclin-1. ATG7.
Bel-2, Caspase-3 & & & i&  BYHL 0. 025 ¢ #KH 4l
41, 300 wl RIPA Zfift i T A= W) B i 289 B A b
SN ) HORZS, VK B 10 min )5, 4 °C
12 000 r/min &0 (E5.02E4E 8 cm) 15 min, M E
W, MEEA A SR . SDS-PAGE %5 HL Ik /0 5
5. ¥ ZEPVDF I, 5% BUARW k1A, InA—3t
I.C3 (1:2000), Beclin-1, Bel-2, Caspase3 (1:
1000), ATG7 (1:500), W&, 4 Cil#& . PBST
VE—HO N 3 RS, BB =40 (12 6000)
H, EIERIEE 90 min, FRHKIERE3 U, BEJE ECLAL
RN WA, B 4 Image J v1. 8. 0 51 {4
T3 2% 3 b
1.6 “%itsFik
BG4 R R4 L URRPRSE . T 5
AT B AT By 225500, RV R Jr 257
Br, Turkey KpS0ak ASEAT Z HELLEL, T7 22 A 55K
F Games-Howell £ 56, 2559 LI B +hrUE 2 (xxs)
R AFFA IEA A W R ] Mann-Whitney U K
5, SR LA (DU oA BR iR ) RoR . P<<0. 05
R 2EFAGIT L
2 HR

2.1 A R E W ERE KRE LR Z Pelletier
EE ANt

GO KA SRS R, 25 I T ey
R, B, 5Pk, BRI
SMA 4, Foeg RMMRE JoOLEE, Ia M KE %
T AR, BB X T i Eg s SR
B, IRl s 2 A A R A B SMA+ IR AN A AR A
FR2H AR e TDHDRE B P %, R DL B S i e
RN, HEHA LB, BRI R 3MA 4] Pelletier
Wadtm (P<0.05); SBIRIZELLAL, Inokphis
A A G 2 Pelletier AR FEAR (P<<0.05); Sk
ME A AR A, 3MA+IR G 27 A= A 7 21
Pelletier i3 7+ (P<<0.05).
R2 HEARIERN AT Pelletier PEAF FLAE [43,M(P,,,P,.) ]

25 51 ik Pelletier iT-43-
2 HHA 8 0.00 (0.00, 0.00)
AL 8 3.00 (2.75, 3.00) *
il B A A AL 8 1.00 (1.00, 2.00) ”
3MA 4 8 3.00 (3.00, 3.25) ¥
SMA+IIBRA T 25 A 45 7 41 8 2.00 (2.00, 3.00)

W oa) H5EA4HE, P<0.05; b) S, P<
0.05; ¢) Himekp g2k AR, P<0.05,
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2.2 ARk BRR AR R IR A & Mankin 7R
2 AR
@1?( (095 BRI 1 3 49 A S 4R AR
, BHAXT G RIS IER, B

mﬁgm%,%ﬁm@ﬁﬁ,@% % RN
Mg R, HAG)EZERL, W2 &
25 3MA R AT DXFN 4R S DX 4 N =S TG 22
PR A b, o] AR R IR A s ekl
WA EARARERIEOLHE, RILHBHEE, 4
LUEERY S IR, SR AR X 45T 3MA+
TR h 3 AR A R AL R E R IR D 2R, 8
SYIZEZEAEL, F A X AT UL AR R A . 3R,
S HA R, FAIZH AT 3MA 4H Mankin BF43 T 5
(P<<0.05); SEIRIZELER, Jmwkpmyg 274 & 4
F 3MA+ i Bk ot 3% 25 A= 4 57 41 Mankin 3F 43 B G
(P<0.05); ShnwRphsarA G4 s, 3MA+N
BRI G ZR 4R A5 4H Mankin R4 715 (P<<0. 05) o
2.3 B4 R E T AR 4 LR Beclin-1, LC3.
ATG7. Bel-2, Caspase-3 mRNA & ik tbiz

Faw, SEAME, BRI RCE AL

Beclin-1, LC3. ATG7. Bel-2. Caspase-3 mRNA 3
*ﬁﬂ%(%&ow LR R, R
A R 2 SRR 42 Beclin-1, LC3. ATG7,

F3  HUARMATEALE Mankin P53 HER [43,M(P,,,P.0) ]

215 ki Mankin 143
140 4 1.00 (0.00, 1.00)
FERIZ 4 9.00 (8.75, 10.00)
TERA 2 AR G 3R 20 4 5.00 (4.00, 5.25) "
3MA 4 4 10.50 (9.75, 12.00) *
3MA+IITRA G 2 A A 1 41 4 6.50 (5.75, 7.25) V'

ca) G E, P<0.05; b) HHIEI4ILE, P<

0.05; c) L PRl G Ay A AR A L, P<<0. 05
Bel-2 mRNA ik #) T+ 5, Caspase-3 mRNA 3R ik [%
. (P<<0.01); 3MA 2H % # & 20 21 ] Beclin-1.
LC3. ATG7. Bcl-2 mRNA £ AHJ[EAK, Caspase-3
mRNA kT (P<0.053 P<<0.01). Skl
{ﬁi‘f’r’_fc G AL HE RS, SMA+IBR 1% 25 £F 45 750 2H 4
B 41 Beclin-1, LC3. ATG7. Bel-2 mRNA %
ljjﬂjl;%ffﬁ, Caspase-3 mRNA £k (P<<0.01),
2.4 AW R KT AR R 4L 4 Beclin-1, LC3.
ATG7. Bel-2. Caspase-3 & & & ik b

LC3 A 43 T 200 I AU, ASBASELALC3 1L/

LC3 T #BREAELLRKFE. £5xn, A4
B, BRI R E 40 Beclin-1, LC3. ATG7.

Caspase-3 IR Thm (P<<0.058 P<<0.01),
Bel-2 A EKEZ R LGB X (P>0.05), 5
B L A, IR il 3 25 A A A A G e 4l 2

T Wik IR N RWACE T A2 HYL; B C RIS Ar LA 5R4L; D, 3MALL; B, SMA+IRA G 2 2L 45740

B SHRBC R
F4 BUARBEATHE AL Beclin-1,

HEVHE QL2550 (x100, x400)
LC3. ATG7. Bel-2, Caspase-3 mRNA ik 4L [/B-actin, x+s/M(P,,P,;)]

kil B Beclin-1 LC3 ATG7 Bel-2 Caspase-3
2 HH 4 0. 92+0. 21 0. 83+0. 23 0.86 (0.66, 1.00) 0. 82+0. 14 0. 86+0. 14
FERIZ 4 2. 44+0. 62" 2. 10+0. 41" 1.66 (1.38, 2.06) “ 1. 22+0. 22" 4.510. 72"
IR i 2 A A 4 4 4.79+0. 82" 3. 80+0. 74" 2.35 (2.01, 2.66) " 1. 89+0. 23" 1. 90+0. 23"
3MA 4 4 1.360. 22" 0. 98+0. 18" 0.49 (0.41, 0.61) 0.52+0. 15" 5.55+0. 719
IMA-+ERA I 75 2E A 41 4 2.33x0. 40" 1.97+0. 49" 1.27 (1.24, 1.50) © 1.29+0. 229 3.210. 317

W LC3, fUEMISEEEH 155E3; Beclin-1,
AR E MW 3; B-actin, B-WshEH.

a) HESA4lE, P<0.01; b) SERI4] A, P<0.01;

I W R T I B A6 i) R ) 15

c) HEMAILE:, P<0.05;

ATG7, HWEMIEIER 7; Bel-2, BUKMANAERE 2; Caspase-3,

d) Snmkah g A A A4 g, P<<0.01,
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R5 BARBEETHEHL Beclin-1, LC3. ATG7. Bel-2. Caspase-3 35 1761k LA (%+s)
ikl Sk Beclin-1/B-actin LC3M/MC3 1 ATG7/B-actin Bcl-2/B-actin Caspase-3/B-actin
25 4 4 0. 1920. 07 0. 7320. 28 0. 1620. 03 0. 4320. 14 0. 4020. 06
k| 4 0. 47+0. 06" 1. 53+0. 04" 0.22+0. 01" 0. 64+0. 07 0. 95+0. 15"
Tl A A A R4 4 0. 65+0. 05’ 2.30+0. 06" 0.310. 03" 0. 90+0. 03/ 0. 54+0. 15"
3MA 41 4 0. 28+0. 06’ 1. 070. 09° 0. 15+0. 03 0.38+0. 127 0.99=0. 14
SMA+IBRAN I 2 AR 5 77 20 4 0. 4520. 08°/ 1. 66+0. 19" 0.210. 02" 0. 58+0. 09" 0.72+0. 12

W LC3T, T RCEMHCHEN 183 ; LC3, T AR HOCHE T 1 5483 5 Beclin-1, HWEXHESFBEE: Atg6 M AP 1; ATGT, HME
MIEFER 7; Bel-2, BUKEANAEIRE 2; Caspase3, MR EHME3; B-actin, B-NshEHA.
a) SR A4E, P<0.01; b) 5% A4IE, P<0.05; o) SHEMAHE, P<0.05; d) SHEM4HE, P<0.01; o) Smekiid

FEARIA R, P<0.05; f) SmeRmmiE 24 A m4 i, P<0.01.

Beclin-1. LC3. ATG7. Bel-2 % 1 %35 ¥ Th &,
Caspase-3 1 M FEIAFBEA (P<<0.05 5 P<0.01) ;
3MA A i B 441 Beclin-1. LC3. ATG7. Bel-2
FEHRIBFEM(P<0.05) . 5wk yg 2548 574l
LLAS, 3MA+INR Al 16 27 A= A ) 4 S i dl glrh
Beclin-1, LC3. ATG7. Bel-27E Rk (P<
0.053 P<<0.01) . £ 2H % 515 35 2H 41 Beclin-1
LC3. ATG7. Bel-2, Caspase-3 % HEIKE WA 2-3,

Beclin-1 | s e SN W S | 60KD

LC31 o — o Wo— 14KD
LC3II e e QD — — 16KD

ATG7 W— — — 68-78KD

S — — — o— w— "
.A B C D E ’

A, A4 B, BRI C, MeRBE AR A4l D,
3MA4L; E, SMAHMBRAMIEZF L&A LC3 T, T BMASHCE
FUR2EE3; LC3M, TAMGUAE MG 1 584% 35 Beclin-1, HBESE
BT IR Atg6 R 24 15 ATGT, EMGEAHSEIEA 75 B-actin, B-HL
HEHA.

B2 &HRES T HA Beelin-1.LC3  ATG7 2 1 HL UK

Bel-2 S— C— e 25-30KD

Caspase-3 . — e o | 19KD

ﬁ—actin - R - R 42KD
A B C D E
H: A, ZSE4; B, BOBAL; C, nuksyE S AE AL D,
SMA4L; E, 3MA+JIIE 2 A5 70415 Bel-2, Bk A0AEIE 2;
Caspase-3, “PIRZMRE 1[F3; B-actin, B-NZIE.
3 HHRELT G HL Bel-2, Caspase-3 £ F H Pk
3 iFig

S PRABUZE i) B v 2 24 R B S B — PR B 44

LR F AR GIRIGIT &%, $2 1 KOA fF1E
CREL RS T AURHLRRAR T MEEDURL, A
o, B EEERE, —BJFL WL RS, TR
WA FT, B 2R, Wk BN, AR
e, SNk . RN A, IR, FE L IRAMAT,
TS5, dem B, T ZBOEM RS,
SEC KL . B UBELE” R Y. ik
I 27 A G R A2 B A 7 Pl 2 AR Rl AT 2
Yrimusi . SRR A J5 o DI S 2k
BRIE . AUTERLIR IR s B XL, ZOUREXUBRIE, 2
Vo WHEREOE, HEZ; AR R
AL AIEANITE, RATE, AEMLE . ITE L HAT.
MIHAFRMTG L, RE . HHR ASHME . F1 X
KOA “HE. . 7 BUHL, MR a4 & FITE
MG A GIEEAL L, DS 5 NS, HHEAMaE
Wz Jy, iy T e, s HAMEZD), nA
BA ORI, BRI K A ek gy, B
UERIE | BRI 2 2. ARG 1 R, ik
T 2 A B 50 AT YD SC AT W S AE R K,
RAEFLIL, R B O T RE AR RAEIR o AWT5E
ZiR W, KOABIRIGBICTT I 32 R, SCT74K
B RIS TCOLEE, BRI 3 T ] 72 0
HE e (R SH S5 M o3 JZ AL, nl W 2 d i 2
Pelletier P53 % Mankin PF4r Y4825 AL TR, TESE
AWM KOA SRRV S i) o T LUAnBR %
TR TG, RS 2 AR G 50 A B4
PR FARIZ U i 243, Pelletier PPAMFAI, HE 4%
R HA G5 73 2 HOTE W, HE B A X5,
Mankin PE4FFEAG,  $2 75 BRI TG 25 A5 A0 ol LU
RS KOA FOB i BE , X G 1 3| B O g
ROV

FI R 1 R A i R S R A R R e rp E
PR BRI, X G114 1 e A A6 AN ] 2240
PITRATVE 22 R — R AR R, T
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T R i 7 5% 14 200 B 2 N 2R 1 TR 4 R g i K
SERTHE AN, AR IR N IR R E , F AR
TE W A W ZE A B . LC3 J& H MR 1Y 3B
gy, AIroh 1 ARUAUID BU A, 24 3 W sas i, 1
R LC3 #5175 3 5 W IR Bk £ B e kA7 45 4 28 g 1T Y
LC3 IR 2T A WA -, JF Bk —ad B nl iy
ATGT A5 2 AR#FFELLLC3TM/LC3 T FmEH %
KK, Beclin-1 &iX — i B0y 5 — R,
T SZREAEEYMHEAER, SEmesE [ vEir
B, 5 AMER LR RIEMDE ™, AR B
N, MEAEAA, SR HCE T A KT, X
Y5 Sasaki FEAFFT A5 A Y ML, FTRESE LR LA 40
It G 32 A5 b A ) DR 255 Wil P9 O P SR B 5 5 5 T T
DL hm ok b 3% 25 AR G R T BUS L Beclin-1. LC3.
ATG7 mRNA JefR IRk — 0 B E 5, e
BRI TG A A A R AT AR W, O rT A A B e
I TE BRI T BT VER

VFZ 5 EOUESE 4R I T B T T R
(R K e F kTR ) Bel-2 61k FRAR i Al S 8L ki ik
JEC B 3 O PR B IR, MRS AN R C R = Al
W, BEJE PO R U OCEE AT R Y Caspase-3, 24
YRR I A T 2, 5 Bel-2 & Caspase3
B AR T HR A S A A PR T K o AT
N, TS AY, BERY B2 EHRIALES,
Caspase-3 mRNA M 25 1R A8 0, $2/57F KOA
B AR T R T KR T Y, I R s
FHEAGMTOG, S THT-MEEANRE, #£
IS IR % 2 24 A3 590 T R 2o 00 o) 4 40 B 9 ok
SR E R AT R YRR

it — 2B BAE, ARG B LE R 3MA
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) on Autophagy and Apoptosis-related Proteins of

Articular Cartilage Tissue in Rabbit Model of Knee Osteoarthritis
ZENG Fan'?, CHENG Baiyi’, WANG Kang’, DUAN Hang'?, KUANG Gaoyan’, LU Min'’
1. Hunan University of Chinese Medicine, Changsha, 410208; 2. The First Hospital of Hunan University of Chinese Medicine;

3. Huaihua Hospital of Traditional Chinese Medicine, Hunan Province

ABSTRACT Objective To explore the possible mechanism of Jiawei Duhuo Jisheng Mixture (JDJM , fiiwk s i 25

H 4 %)) in the treatment of knee osteoarthritis (KOA).

Methods Forty-six male New Zealand white rabbits were

randomly divided into blank group (n=8) , conventional model group (n=19) and 3MA autophagy inhibitor model
group (n=19). The conventional model group used polymer resin plaster bandage for immobilization of the right
hindlimb to establish the KOA model, while the 3MA autophagy inhibitor model group used the autophagy inhibitor
3MA by joint cavity injection additionally to establish the model, with a period of six weeks. After successful model-
ing, the conventional model group was divided into model group and JDJM group, while the 3MA autophagy inhibitor
group was divided into 3MA group and 3MA+JDJM group, with eight rabbits in each group. Both the JDJM group and
the 3MA+JDJM group were given 2. 26 g/kg of JDJM by gavage, while the other groups were given 3. 4 ml/kg of dis-
tilled water by gavage, twice daily for four weeks. The cartilage of the knee joints was observed, and the histopatholog-
ical changes of cartilage were detected by hematoxylin-eosin (HE) staining and quantitatively evaluated by Pelletier’s
and Mankin's scoring criteria, respectively. The mRNA and protein expression levels of autophagy-related proteins in-
cluding autophagy-related 7 (ATG7) , autophagy key molecule yeast Atg6 homolog 1(Beclin-1), microtubule-associ-
ated protein 1 light chain 3 (LLC3) and apoptosis-related proteins including B-cell lymphoma 2 (Bel-2) and cysteine
protease 3 (Caspase3) in cartilage tissues of rabbits were measured. Results Compared to those in the blank

group , the cartilage damage in the model group was obvious ; the Pelletier score and Mankin score significantly in-
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creased, and the mRNA expression levels of Beclin-1, LC3, ATG7, Bel-2 and Caspase-3 as well as the protein ex-
pression levels of Beclin-1, LC3, ATG7 and Caspase-3 significantly increased (P<<0. 05 or P<<0.01). Compared to
those in the model group, the articular cartilage damage was improved in the JDJM group; the Pelletier score and
Mankin score were reduced; the mRNA and protein expression levels of Beclin-1, LC3, ATG7 and Bel-2 significantly
increased, while those of Caspase-3 in the cartilage tissue were reduced (P<<0. 05 or P<<0. 01). Compared to the JD-
JM group, the 3MA+JDJM group had higher Pelletier score and Mankin score, lower mRNA and protein expression
levels of Beclin-1, LC3, ATG7, and Bel-2, and higher Caspase3 mRNA expression level (P<<0.05 or P<<0.01).
Conclusion JDJM has a protective effect on the articular cartilage of knee osteoarthritic rabbits, which may be
achieved by inducing cartilage autophagy and inhibiting apoptosis.
Keywords knee osteoarthritis; Jiawei Duhuo Jisheng Mixture (HIMi% 2744 %]) ; autophagy ; apoptosis
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