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EF MAMs #£ 3 RVD1
MEZRBROINAMBES A TR0

B, K, O, 2R

HE BM HEHEZE DI(RVDL) Xt K RO UL
5 R T A VR DR ke LA Sk AR — P 5 0 1
IR (MAMs) fs2m, ik 430 2 18 A% SD K R4+
REALF R AR IR RVD1 41 B4 RVD1 4, &
2010 2, B H10 R 6 H it SD K BU/E A 4 B 40, K7 2
RVD1 41 A= 7 £ RVD1 21 4351 )8 i ik i 4T 50,100 ng/ml
RVDI, X 18 25 AR 20 2 [i] Ak 3 S 45 et ol R R 2% v i (PBS)
FEELT T 21 5% - WS OR M 200 R B L2 B - 3L
W BT , TIACKE — P4L (HE) 2 @R I R B0 L4 4

G A7 AL, Masson 42 £ 00 2% K B0 WLAE 20 P9 i SR T AR
ML, A v M SE A% T PR A WA 519 dUTP J5 A7 K sk Ar i
( TUNEL) #e @ K RO LTI T 0, s 44k S-P 3%
R B O LA 2 A AR AR B A G R 1 3 (LC3) Rk,
R B 5 BN ( Western blot ) ] € K B0 ILZH 4L LC3-
I /LC3- T LA | A W40 25 1 ( Beclin-1 , p62 ) R ik K, i
B E B LA K L0 ILZH 2L MAMSs 45 #4) 25 4k, Western blot
T2 K SROO L2 27 7P 2 280 4 15 25 11 75 (GRPT7S) L EAR
HEFT B 38 IE 1 (VDACL) JZRiiR R &8 A 2 (Mfm2) %
K, R SRR, IR RVDL 45 &5 &
RVD1 2114 K B0 LA 2L B-2F LB+ g 0% PR R AR (P <
0.05) , U JULET 4 W24 5500 LA B 5495 B Sk s | I DR 4 i
FHEH B8 /0 O ILZH 20 P9 TUNEL BH 44 20 B9 L 453k 20 (P <
0.05) ,L.C3 & A FHPERRE (P <0.05) ,LC3-T/1.C3- T LhfA
FH Beclin-1 & FHARXS F 3k i LN p62 2 FHAHX Fik a
(P <0.05) ,MAMs 25500 5%, AR R S | 43 L
WG (P <0.05) ,GRP75 .VDACI & Mfn2 & MY ik
¥ (P <0.05) ; 5% RVDL 4 H#, mliE RVDL 4
KEOHLAL B-2LZLWE T W 6 Mt — BRI (P <0.05) , 0
WLZH 2k WBH S 58405 | B SR 4 4 DU AR — 250 /D, 0 LA 21
P9 TUNEL BH M40 Ee ik 2> (P <0.05) , LC3 & [ P4 3R 3
J(P <0.05),LC3- 1 /LC3- I LA T+ H. Beclin-1 2 FAAHXT
Fikim A p62 MR IAE T (P <0.05) ,MAMs 45
PSR K E A it — R (P <
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0.05) , [Af, GRP75 . VDAC1 & Mfn2 & [ AH ) 26 3k & 247 33
—# FIH(P<0.05), &5i RVDI BEREIGS 2 K RO L
A B e, DO LA B R T 5 R SR AR AR DO, AR ik Lo
M — P BT R
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R — R UL E TR F ARG IR
GO R R L R 0 S Y B R O
JE B A O E TR O WLEF AR OB REAS
LAY FERIR — R0 B R GOk
— N 5 A B ( mitochondria-associated endoplasmic
reticulum membranes, MAMs ) J& PN Jit 0 1 26 67 44 4
I 22 ) P ) B 7 A, 85 U0 2 55 DA A JB ) 81 4
PRI AR B 5, o el fE s i i hls
HEEAF B L rF MAMSs 254 A 2 Al H e B i 3
IR, MAMs R G HE R IA > L HET, MAMS
T RE A S AH OGO L3 ) — D G HERE

iR % DI (ResolvinD1, RVD1) &—F I [ o-
mega-3 Z AR R B G R A 5, WF9e") A,
RVD1 BB/ A8 B 9K 3R 1 51 e i v s 4 ffd 11
W5 24 i d2 10, 10 T Co MR S A D Jo R 0 45 ) P 2 4
LA K ML B & Az, SR T, RVDL RER7E &
XF O UH SR B O30 7E 0 B A A B, Rt 1%
W WSS RVDL X A SRR R RO AL S 52
W], R 56 3 T 20O L2 A5 R AH GBI, DASBI A 2
IO AT S BT R

1 HR5HEE

1.1 FEWH LIwPEH 30 H 18 Hil¥ SD K
AT 10 H 6 H il SD KR, ¥ et , f it g 25 Wi
FEITA BRTTAE F AL A2 7= B A& UE5 . SCXK (3i0)
20200007 ], S AR K BRI R T SPF AR SR =
[l A A IES : SYXK (E50) 2022-0013 ], 5 1] H 46
okl 45T 70 KRS AR IR EE A 22 ~ 24 °C X



M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

- 1891 -

MEER 45% ~55% ,OCIR/ I 12 h SCR RN IE
W ., RVDL ( 3% ChemeGen 72\ ), it 5.
CY10936 , 4% :98% ) , Lo JILZHEL B-2F FUWH I 1k
Tﬁ{mﬂﬁt?ﬂﬁ( AL R F YA A ) , Masson E =
5 TUNEL £ a9 T4 0 3 78] & (bt i B e 2
YA w]) JHE B @il & 47, 6- Pk k-2 -2 5 ng| e
(4" ,6-diamidino-2-phenylindole , DAPI) J4 sl | — 14 bk
FH 2 ( bicinchoninic acid, BCA) 25 & & i) & B
I 98 £ 45 ( polyvinylidene fluoride, PVDF) i f Hi k.
2RI H (electrochemiluminescence , ECL) i 82K
(LR RTINS AAe S-P ki &
(DU 3 B R AE W A A ), B R IE 812
(eponate812,Epon812) ( 3 [F Ted Pella 23 H] ) , B R
XUEASH S5 MR AT (AE USRI A= A 7)) | s
GePEVLTE TR (radio immunoprecipitation assay, RIPA)
R (R AEY) AT | iR RS A
F#H H 3 (microtubule associated protein 3,LC3) Z 77
FEPUIAR bt KB Beclin-1 £ wBEHIIR AT p62
Z e BEBUAR S PT N A BEE 1 2 1 75 ((glucose-
regulated proteins 75, GRP75) Z s BEHLIA bt AH
JEAKAS 4 B B 73835 1 (volt-dependent anion channel
1,VDACL) Z e BEBUAR e bt N L iR Ril-& 8 H 2
( mitochondrial fusion protein 2, Mfn2) £ e FEHIIA A
PO H I -3 -1 12 W & B ( glyceraldehyde-3-phos-
phate dehydrogenase , GAPDH ) £ 3¢ FEHTIA& K BAR 1o
ALY C A WL SRR IeG El’)LﬁS( YL [E Abcam 2
Al) .

1.2 Fik

1.2.1 sHHhopu b 30 518 Al
SD K LR Rl #e ik oy MR R4 IG5 & RVDI
A Al RVDL 4, A2 10 2L 55010 He il
SD K EAE R IRAL, 7% Gk T i 4 25570 & A1
i RVD1 2T 77 i RVDL 2K B 430 R e ke
50,100 ng/ml RVD1, 5542 pl, & H 1 %K, %R
LRI R 2H [a] I 5 S5 B PBS, R T 1 21 d, R
W2 12 h I, AR FE & 2H BT e I O i 21
21, W% A KRS, — W BT 4% Z R
BER I, o5 — R B T A TR IRIE T - 80 C
kAR

1.2.2 3 — AR B E N 2 KR os L4 2R B-F 5L
A EEEE POE A H R A O L i IR
LUt (g) : FRBIRAR (ml) 24 1 : 10 B ELBTINA
PO, BT UK 1 24# 30 min, B.OHL 4 C 12 000
r/min #5.0> 10 min, W EVEWR, (1 B-2F FUA H BE

T PRSI 7] £ 0 5 45 AL REAS Y B2 LB g 05
P HESTARE IR R Fie BRRE AR B v B T B R
1.2.3 HE &M KA CMARBEBEIFE
BT 4% 22 3 B [ 4 19 A5 AR RO LA
ZURLH IR AR CRE B, RS I
YRR A AR A BRI S um JR
LA R, T 60 CREFEFE T 30 min, BEEE KAk,
HEAT HE Jeta, Je@Zs s i n b A e B 1, =
T i B N WSO A 2V R IR R
1.2.4 Masson £ &IIK KK S L N IR IR
BRU 28 2 10 2% 2H R B0 LA 2800 e, o R /K 3
B, ¥4 B8 Masson Y& (a5 & 1 B 5 22 3%, A Mas-
son Y0 TR 2R YL (0, 3= U6 T4, i rh PR i
B, FIRBT 6 B T O NI U R LE
YEGURUE BB B8 T e I R AT SR ORI 35,
Image J FAF50 BT I SR AR EDURUE B0, 150 LZH 21
T 25 AL 438 ( collagen volume fraction, CVF) , CVF
= I I G T B H AU TR x 100%
1.2.5 TUNEL % &#m X 8o Mum g8 = Bkl
IR B AL B 5 RIUBEK B B, A
FEEM KBS, BB, R A TUNEL 25 £ 4 i
ONLAH B T, A TUNEL TAEW YL f5, PBS 15 Uk
J& , A DAPL L 40 MuA% , i I 2 S g & 3t )
[, IR, BT OO R AR WO T
O T S5O iR iC 4 iy TUNEL fH
PR T, 1 AT EhRIC 1 40 A%, BEL
P 6 MLEFITHEL, LA TUNEL FHPEAR % B 5 4
Mg H Z Feid > TUNEL FHE 4RI H A5
1.2.6 SHyE4a40 S-P &4 K RS WULL LR G w4 4R
B4 LC3 xiE HAKREONALY F & liKiE
W5 , BB W P o maFEAE & 3% i Ak
RIS P IR I A B R A B BRI Tk
YR, A s = I8 ] 30 min, ARG B 19 5
PIRBL LC3 Z ik (1 : 200) ,4 CF K.
FE—PUI, PBS WH UG TR ARG RIS 1 HUR
AR AR IC B L AE BT 1gG PR (1 < 200) ,37
CH¥H 30 min, PBS i5UE, (R AL DAB W4, J5
ARG G, PR i 7K 325 B i b MR e 3 [ 0
Bri T, o W e AR D LA U I BT HA TR
BT aEmEmaial LC3 & HHMERE, In-
age-Pro Plus F4:70 H 85 1 BH M 2% 35 DX 3 7 A IX 3k
Fe) 30 LC3 B A B MER
1.2.7 ZFH VIR KR RS LR K MAMs 7 %,
W AR 45 2H R RO ILEH U 3% 136 — 1 [ 7, 1%



- 1892 -

M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

BRI P 1 5 (o A YA AR R T A ot A T K
Epon812 fu3# | Y) By #U) R, [ 240 M, iE 47
PR DA Bl S MR AT e 0, S0 N TR, B 5
B N AT UG I HA IR | Image-Pro Plus B4 & 2 6
A — BT I 5 Lo A R A3 BT e hik — P i
PO (R DR A B 5 b AR i I A

1.2.8 Western blot 3| & K RS WLLE LR A "% 48 %
FaL5 MAMs ARk & G K& M - 80 CvkH T HL
AR B LA ZURE i, A RIPA 2R 11 24,
WEEEA) 3% 5 , vk b8 30 min, B5.0HL 4 °C 12 000
t/min &0 15 min, B EIH B AFEAR B8 H,BCA
DR E s SRR WA, R A A
10% SDS-PAGE &8l 14 FLEE [ f5 |, BUA5 i 30 g &R
FIINRE, i Yk 20 8 5 U T B B9 401, % &= PVDF
6, R 5% BEIRAE Wy =R EA 1 b, LIk /D AR R 5
HZES . MAFRS 4 —$0(1 : 1 .000),4 CHE
B, F—HUW, TBST Ve, ARG BT 10 % 7
ZHi(1:5000), FiRFE 1 h, TBST FHRUER, K
F ECL 52, B AR 52 30 iU IF O A7 B %
Image-Pro Plus AT EH E/‘J%%j‘f(ﬁﬁ, LI H B HE
F5 WS & GAPDH WK HE Sk % H & H
AEX ik,

1.3 %itF438 i GraphPad Prism 8. 30 /4
AT I L R ST, FFE IESA MR
PRI IR £ B s (x 25) T, RIWHH KTy 2%
ST AT Z A B B E ge i T, SR LSD- A 56
HATA R PIPEIE LS, P <0.05 #om2ER A5
2 H#R

2.1 EAXBRONALR B-FABEFETELE
FHKREC AL B-2FFUM T G ez M 22 R A
Gt FE X (F=264.127,P <0.001) ., 5% R4 [t

B TR RO LR B-2F FURH MG 1T (P
<0.05) ; SHEBIZH LA, K50 i RVD1 45 0 75

xR RRHLA

RVDI1 2 K FUC WLZH 20 -2 FLMHT B 06 T A (P
<0.05), HE#l& RVD1 KO ILHZ B-2F3
B B PEAR TR & RVD1 (P <0.05), VLK
]O

25 "
I ,

. T =
{
. T
e 7 T
(=)
=
SIRIUS
=
on
&

S5k

0

1 2 3 4

B1 SAXRROIAR B-FIEHFEHFERNLER
1% HR2E ;2 B 3 (574 RVDL 40 ;4. @574 RVDL 4,5
STHRLALLER . * P <0.05; 5B 4 L2 .7 P <0. 05; 5 {iK5 & RVDIL
A LL# P <0. 05

2.2 ZFAXRBOINALFEESETHERL LR
HE Yo 25 3 5 oR | S B 41K R0 LA 21 45 4 75
BAT , O LA 7 55 HE B, G 68,350 50 5 A8 70 2 K R0 L
LR A AR, O LA 4EHES 2L H A Wi, 0
LR IRERFE K I B G ; SER2H L8, I i
RVDI1 41 5 &7 & RVD1 41K 5O WLEF 45 .0 L an
MBS B WA Bk, A, =Rl RVDL 41K B
WAL AUk T X B, R UL B i, WLIE 2,
2.3 BAXROMALRKESFERRFERLLE
Masson Y225 /R | 440 K ELOLALZ CVF Z ]
EREGHFE X (F =314.259,P <0.001) , X} H
ZH R RO LA U N A L B 38 3 e 1) J DR 4T AR
TR 20 A B LA 2 P A R 0 e P e D 2 4405
FLUCVE THE (P <0.05) ; SR A e, IG5 &
RVD1 41 5 & # S RVD 1K U0 WLAL 21 9L 1

{57 ERVD 14, A ERVDI14L

B2 HRAXBROINALFEESFEL HE x100
SRAET K IRIE kO LA L
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JE SR AT A ORI i 82 CVF B4R (P <0.05) , H.
f=flE RVD1 4% CVF L TLHI & RVDI 41 (P <
0.05), W3,

2.4 FAARONAMRATIEE TUNEL Jesh
RN, AR BRO NI TUNEL FH: 408 Fe i 2
] 25 S A Geit 24 L(F =478. 841 ,P <0.001) , #
RIZH K FLOWLZH LY TUNEL BH M 20 i e 43 ( 64. 28
+6.04) % 2T X4 (2. 16 £0.22)% (P <0.05) ,

O ILA R T B e AR 2 E A (ISR RVDT 4
L@ liE RVDL 41K U0 L4219 TUNEL BH - 40
MEEC](19.87 £1.79)% . (12.30 =1.16) % ¥y /b
(P <0.05), Lo HILAH i 08 7 32 20 30 441 5185 &=
RVDI 41 b4, & 77 & RVD1 41 K Bl gl 4t
TUNEL BHP: 20 il b 5] i — 259800 (P < 0. 05) , 0 L
IfE T, IR 4,

2.5 BAXRONALANBMEKELE HrEd

A 1 2 3 4
B 401
*
30 T B3 SAXROIAARKRARREER Masson x 100
A : Masson & (545 20 A RO WLAL 42T Sk Ak, S8 60 355 Sk A0 R IR
s 20k AT B SARF OIS CVE Giitgh 1. X IR ;2 AR
% 3.4 RVDI 4 ;4. & 74 RVDL 4 ; 5% B2 AL, * P <0.05; 54
RIYL LA . * P <0. 05 5K & RVD1 4Lt .~P <0. 05
10 F n
oLb——
1 2 4
Xof A T fKFIERVD14] = ERVD 141
TUNEL
DAPI
Merge

B4 FBAXBROUNARBTHRNMER TUNELx100
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A 1 2
B 40
#A
s 0l T L
B #
= 1
E 9
o
e
con
Q
= 10}
%
0
1 2 3 4

b S-P AR R, & A KB WL ZUN Wb
PLC3 AN RZMZRA G E L (F =
288.645,P <0.001) , 5X} R4 b A, B 40 KRR
DL 1LC3 B MR R (P <0.05) ; 51
RI Ho A 57 RVDL 4 5% 574 RVDIL 40 KB
DL 1LC3 PRI (P <0.05) , H &
FHE RVD1 41K FLO LA 2L LC3 & 1 BT R 5
FKFHE RVDL 41(P <0.05), W5,

Western blot #1025 5 i 7 | 4% 20 K B0 ILZH 2L
P LC3-T/LC3- T Fef Beclin-1 1 p62 25 HAHXT %
R Z M ZERA G E L (F =56.241 .89.472
132.418,3 P <0.001) , 55X B4 oA, BRI K
FUCLZHZ N LC3-T1/LC3- T HfH FF#, Beclin-1 &
HARXT A B TR p62 & AMX FikE (P
<0.05) ; SHIAIA b G RVDL 415 i ) o
RVDI1 2H K ELOIZHEZIN 1LC3- 1 /LC3- T Wl T,
Beclin-1 £ AT ik 5 1T p62 & A A XT3k
(P <0.05) ; 51K RVDL 41 beA, il i
RVD1 ZHAFCO AL LN 1L.C3- 1 /LC3- T U ek —
T E, H Beclin-1 2 MY ik 8 EH p62 H
AHXT AR R (P <0.05), WK 6,
2.6 FBAKXKBOMALRN MAMs THIFR LR
BEHFHRBE MRS T R, 5% R Fge A2 K B
DL MAMSs S5H B, o 2R i 4 43 L
D(P<0.05) ; SHEAIZH HAE G RVDL 457
Fli RVD1 41 MAMs Z5 #9500 B2, i ok A ] K

Es5 BARRONMALBEREY LC3 RIEKRWLER S-Px100
A S-P P 452 K B LA 2L LC3 FHPEZR IS B 4540 KR
WA L.C3 25 A FRPHRGE 45 0% 51 0 R4 ;2 BRI ;3 5] RVD1
2 ;4 . 7E RVDL 4 5X R LLEL . * P <0.05; 5EIAIA Lh# . P <
0. 05 ; 5154 RVD1 41 L% ."P <0. 05

HA I (P <0.05) ; 5L & RVD1 HHLE, =&
Fli RVDI1 2 MAMs 254 552 | ok iR i K
HAr e (P <0.05), WE 7,

A 1 2 3 4 ku
LC3-1 19
LC3-1I 17

Beclin-1 78
p62 60
GAPDH 36
B 1.0r mmi
2 *
0.8 N3

:ﬂﬂﬂ' B4 #A

)

®

'

=

{I

e

LC3-11/LC3- 1 Beclin-1 p62
6 SEAXROMALNBEEBEXEAREIRULER
A BHKRFUOHLAS F 1Le3- T \LC3- 11 Beclin-1 il p62 & H HL
KA B A AR BUL LA LC3-1/1C3- 1 HEAH |, Beclin-1 FI p62
HE MR R IR RGO AR  1 X R4 ;2 BRI ;3 K & RVDI 415
4574 RVDL 41 5 X5 BRATLLEL . * P <0.05; SRR LB " P <
0. 05 ; 515 & RVDIL 414 .~P <0. 05
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A 1 2
B 05

0.4 F #A
u uu T
,ﬁ
¥ 03}
2;2
5 L #
<
=

0.1} _

0
1 2 3 4

Western blot #1025 5 i 7 | 45 20 K B0 L4 2L
P GRP75 \VDACI \Mfn2 2 [ A X} 365k 5 2 7] 22 53
HGitE L(F =112.457 64.193 45.208 , ¥ P <
0.001) , 55 M4 bh g, A5 280 20 Kk B0 L2 21
GRP75 VDAC1 J& Mfn2 & FHAHXT FEE N (P <
0.05) ; SRRV [, IR i RVD1 2 5 & 50
RVD1 4 K B0 L4 2 GRP75, VDACT K Mfn2
FEEMXT R AR L (P <0.05) ; B4 RVDL 4
KELZHZIH GRP75 VDACT Kz Mfn2 5 [ AR X
FRE TR TR RVDL 4(P <0.05), WA
8,

3 itig

KT RVDL TR M B P i IR E  E A 4k
i, BIAN, Wang et al 7 #F57 2B RVDI gk T P25
RN OO BEREE B O LA L R T AL
ARSI S AE | A IR P J5t 0 1 AT G 5 Sa-
las-Hernandez et al'®' $5 1 RVD1 BERSHI ] 1M 5 &7k
L5000 M BT 2 40 A O I 20 AR hE PR 1 5
MR E N, RO 2R Y I B T2 i
MEHLEE , 5 E R RVDL AR 2K
BUJ A 45 2R R O LA LN B -2 FUBE Y S

B7 HAXRONALRRN MAMs EHTHUNELER
A B AR B WL WLZEZ MAMs £549 18, E &l x 10 000, T 1A
%20 000; B &40 KB OWLZHZ MAMs 5 20 7R K 0 40 e S8 145 51

L% IRAT ;2 BT ;3 AIH i RVDL 41 ;4 . &5 % RVDL 41; 5% 41

. * P <0.05; SAHIZH R P < 0. 05 ; 5% 5] & RVD1 4H 4k .~P
<0.05

A 1 2 3 4 ku
GRP75 74
VDACI1 30
Mfn2 86
GAPDH 36
B 1.0

n |

12

0.8 3

=4

WA RIS &

GRP75

8 BAKRROINMALN MAMs HHXELRERNER

AR FO LA LU GRPTS , VDACT  Mfn2 ZE [ HL 3k 457 ;
B &4 KB ILALZ GRPTS  VDACT Min2 & (A Xk i 48145
1 IR 2 AL 3 KR RVDD 4154 =572 RVDL 413 5
FTEAIHEE . * P <0.05; SHIRYL L. # P <0.05; 5% & RVDI
P <0. 05



- 1896 -

M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

PERRAG , O JULEF 2 5.0 LA A 2 A5 B 00 | W e i)
W B EF A ORI D, B A, RVDL BERS A A5k 35
FERBONMZHIME

FI WS — P 32 A2 A6 T FOAZ 40 B b i AR i
A, 30 3 Y Tl A L 1% Ao 2 00 1 A0 25 R B T
EL1 H WETE R 1O LA 8L 2 B, 25 30D
LA B AR A ARG, f2 fl 0o LA M 8 T, FH I, 358 A
WA B T8 2% 3 S AR OGO LA B 0 T 0 JIE A K %
YA O N — B A WEREOE, TR
PE LC3- T 85 1538 i Wl B Ik 2 B i 1) 240 1 36 TR i
LC3- 11, 3 X F [ W AR 1) A il Fn e K 28 6 E 2
I, LC3- 11 /LC3- T Ho {B B IG5 BA A w32 BRTOT
ISR 8 1k 6 3 2 K RO LA 8L AT R i & o
LC3 FHHBHMR T M, LC3- T /LC3- T L1 F %, Be-
clin-1 X R & T, p62 2 AR & T
P&, TUNEL Frict (0o WLAH B 8 T34 hm, LA b 25 SR 136
A3 K RO WL 2L 0 [ ) AR B A%, 385 10 WL
M TS, M RVDIL AL P AY 5% K RO L
LC3 A BHIPERE N, 13- 1 /0C3- T HfE TH , Be-
clin-1 25 (AN FEak & T p62 & AT ik
T JH, TUNEL A7 590 JULAH it 08 7= BF S s /b | iz 45
SR RVDI REfEHE o & K RO LA SN B Ik
L LWL T

MAMs f-FZFh AT g, R SRS AR
TG RTS8 R RS 2 | A A X
SBHR R I 10 B AR M I PR LAk, MAMSs
R BE G, oA N ZES Y
KA MAMs AbE5 85 T B S0 | PR I I 1 38 5
X, 18 5B 3 E T MAMs fE 98 2% i 5 2 M L2
it ARFIEY R HIV-L G TAT & 5%
FRZTCAN 2 WK MAMSs 5 4, 5132 7% 7 4 (reac-
tive oxygen species, ROS) F 88 St AL N 38 , i As
MAMs AH ¢ 8 H R 35, AT 5 BRI B 2,
MAMs 8T8 B T PR J5T Do I A b ) B b S 2
F1K T A 4 L 6 7 R o A — R, R,
MAMs | 638 1 o 1) e 2k sl e 26 2 1 22 () AH B A
FH o IBr 2 S B0 MAMs 25 44 F1 I 68 9 % 3R,
VDACI il GRP75 5B/ ERYILEE 1,4,5-= 8%
iR 1 BUSZARAH EAE L, 585 85 1 A o 54 5% 31
RpiR b, X T4+ MAMs 454 5 Tife & X &
FN M2 7E MAMs A3 %€ 07, i i T A m] U5 i S
T8 RN 2 A AHAB I LR R 5 Minl 3% 420 ok
I AN RE R, D BB 2 23 BRAR Lo 14 fl
BRCRITFFLRRIER, BEIR MAMs™ | %5

2R R, 5 2 R RO LA 21 MAMs 4544 B Ay
d R IR K E 43 ek 2D, GRP75  VDACT J2 Mfn2
FE AR R T, SO L4 SN MAMs 45
W5 Y)REZ W, BLAk, Zead RVDL Ab B i 5 2 K R
D WIHZ MAMs S5F9 %80 B3, o SRR i K H 47
Fe3a o, [lEE, GRP75 . VDACT K M2 75 [ AH X 2%
kbt B D RVDL BEAE I 5 58 5% K RO
WAL MAMs , O L ZUR BRI
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To investigate the effects of RVD1 on autophagy and apoptosis

of aging rat cardiomyocytes based on MAMs
Zheng Yang, Huang Yubing, Huang Wenxia, Li Haitao
(Dept of Cardiovascular Medicine, Hainan Provincial People's Hospital ,Haikou 570311)

Abstract Objective To explore the regulatory effects of ResolvinD1 (RVD1) on autophagy and apoptosis of car-
diomyocytes in aging rats, and the effects of RVDI] on mitochondria-associated endoplasmic reticulum membranes
(MAMs) of myocardial tissue. Methods Thirty 18-month-old SD rats were randomly divided into model group),
low-dose RVD1 group and high-dose RVD1 group, with 10 rats in each group, and another 10 6-month-old SD rats
were selected as control group. The low-dose RVD1 group and high-dose RVD1 group were injected with 50 ng/ml
and 100 ng/ml RVD1 through the tail vein, respectively, control group and model group were injected with the
same amount of phosphate buffered saline (PBS) for 21 days. The B-galactosidase activity of rat myocardial tissue
was determined by p-nitrophenol method, the histopathological changes of rat myocardial tissue were detected by
hematoxylin-eosin (HE) staining, and the collagen deposition in rat myocardial tissue was observed by Masson stai-
ning, apoptosis of rat myocardial cells was detected by dUTP in situ end labeling mediated by terminal deoxynucle-
otide transferase (TUNEL) , the expression of autophagy marker microtubule-associated protein 3 (LC3) was detec-
ted by immunohistochemical S-P method, the ratio of LC3-II /LC3-1 and the expression of Beclin-1, p62 in rat
myocardial tissue were determined by Western blot, the structure of MAMs in rat myocardial tissue was observed by
transmission electron microscopy, the expression levels of glucose-regulatory protein 75 (GRP75) , volt-dependent
anion channel 1 (VDAC1) and mitochondrial fusion protein 2 (Mfn2) in rat myocardial tissue were determined by
Western blot. Results Compared with model group, (B-galactosidase activity of myocardial tissue decreased in low-
dose RVDI group and high-dose RVD1 group (P <0.05), myocardial fiber breakage and myocardial cell damage
were significantly alleviated, collagen fiber deposition was significantly reduced, and the proportion of TUNEL posi-
tive cells in myocardial tissue decreased (P <0.05), the positive rate of LC3 protein increased (P <0.05), the
ratio of LC3- I /LC3- 1 increased, the relative expression level of Beclin-1 protein was up-regulated and the rela-
tive expression level of p62 protein was down-regulated (P <0.05), the structure of MAMs was tighter, and the
percentage of MAMs in mitochondrial circumference also increased (P <0.05), the relative protein expressions of
GRP75, VDACI and Mfn2 were up-regulated (P <0.05). Compared with low-dose RVD1 group, B-galactosidase
activity in high-dose RVD1 group further decreased (P <0.05), no obvious damage was observed in myocardial
tissue, collagen fiber deposition was further decreased, the proportion of TUNEL positive cells in myocardial tissue
decreased (P <0.05), and the positive rate of LC3 protein increased (P <0.05), LC3-1/LC3-1 ratio in-
creased, Beclin-1 relative expression level was up-regulated and p62 relative expression level was down-regulated
(P <0.05) ,the structure of MAMs was more compact, and their percentage in mitochondrial circumference further
increased (P <0.05), the relative expressions of GRP75, VDACI and Mfn2 were further up-regulated (P <
0.05). Conclusion RVDI can activate autophagy, alleviate myocardial apoptosis and collagen fiber deposition,
and promote mitochondria-associated endoplasmic reticulum membranes in aging rats.

Key words aging; ResolvinD1; mitochondria-associated endoplasmic reticulum membranes; cardiomyocytes; au-

tophagy ; apoptosis



