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[ Abstract]

hippocampal mitochondrial quality control (MQC) in the rat model of post-myocardial infarction depression (PMD) and

Objective: To investigate the effects of modified Xiaoyaosan (JJIXYS) on behavioral abnormalities and

preliminarily explore its potential mechanism. Methods: A rat model of PMD was established by left anterior descending coronary
artery ligation combined with chronic unpredictable mild stress (CUMS). Rats were randomized into a control group, a model
group, a fluoxetine (FLX, 10 mg-kg') group, and low- , medium- , and high-dose JJIXYS (JIXYS-L/M/H, 1.12, 2.24,
4.48 g-kg', respectively) groups. Depressive-like behaviors were evaluated by body weight monitoring, sucrose preference test,
open field test, and forced swimming test. Hematoxylin-eosin staining and Nissl staining were used to observe hippocampal
histomorphology and neuronal changes. Enzyme-linked immunosorbent assay was conducted to determine the serum levels of
5-hydroxytryptamine (5-HT), dopamine (DA), interleukin-1 beta (IL-18), interleukin-6 (IL-6), and tumor necrosis factor-alpha
(TNF-a). The mRNA levels of MQC-related genes including peroxisome proliferator-activated receptor-gamma coactivator-1 alpha
(PGC-la), nuclear respiratory factor 1 (Nrfl), and transcription factor A, mitochondrial (TFAM) in the hippocampal tissue were
measured by real-time PCR. The expression of proteins related to the dynamin-related protein 1 (Drpl)/PTEN-induced putative
kinase 1 (PINK1)/Parkin signaling pathway was determined by Western blot. Results: Compared with the control group, the
model group showed restricted body weight gain, aggravated depressive-like behaviors, declined serum 5-HT and DA levels,
evident hippocampal neuronal damage and reduced Nissl bodies, as well as downregulated expression of MQC-related genes and
proteins (P<0.05). Compared with the model group, both FLX and JIXYS alleviated the above changes to varying degrees.
Moreover, the JJXYS-M and JIXYS-H groups showed more pronounced effects, improving behavioral performance, restoring
5-HT and DA levels, alleviating hippocampal pathological injury, and upregulating the expression of PGC-1a/Nrfl/TFAM mRNA
and Drpl/PINK1/Parkin signaling pathway-related proteins (P<0.05). Conclusion; JJXYS can significantly alleviate depressive-
like behaviors and neurotransmitter imbalance in the rat model of PMD by regulating hippocampal MQC and upregulating the Drp1/
PINK 1/Parkin-related pathway. This study provides experimental evidence for the intervention of PMD with JJXYS.

[Keywords] modified Xiaoyaosan; post-myocardial infarction depression; dynamin-related protein 1 (Drpl)/PTEN-
induced putative kinase 1 (PINK1)/Parkin; mitochondrial quality control
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Be-2- R B w5\ Wk (DAPL) & YL 40 M A% )5 3 o ff FH 9K
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% T H (STRING ) £ 4 22 5¢ BUAH [F] 48 25 () PPT ],
U3 a8 R B A R . S5 SR LL TSVAR R, 5 A
Cytoscape 3.8.0 ] H CytoNCA #fi {4 Xt PPI ¥ % i 17
2z o b, He b LLUBE ot P (DO 1R A % 0 PE i 45
b, T 0 8 D 2% o O B N . SR R
PRKN . PINK1 } Drpl 7£ PPI W &% rft H A7 % & 1
DC, #&75 H ] Gl B .

3.4 JIXYS¥iPMD ) GO . KEGG & 440 #r X4k
[ #0517 GO T fg & 4R 4 i, ALk 5 717 A~ i 2%
Z B, Hod Ay (BP)4 7584, 1B & 4 T 4LokL
N R VA E N = W AR G A ARG e 2 W VA N E N 3
W &R AR §7 S VKN (A S U N e o N 1
(MF)t 616 125 B , F 2 K br S AT M it E ik
Py I Ve A e H G S ALY B S R Sz R
B A % M4l (CO) 3434 H, FEE
AT 2R AR SRS R R BES 1] B 3 AR L 2 4R
N A - Tl A R B8 S 450 . DL P<0.05 R i 1 4%
fF, B BP MF fl CC P @ R HE A | S A4 H
EAT AT Ak 4 B o & T DAVID B 1 It 3k 48
206 %% B % & M KEGG % . #F— 25 iifi % P<0.05
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BT 15 4538 BRPEAT 0, 4 R R 2 RN T
BT LR R A WE B W R R TS LR
(AMPK) Wi 7. 2 ¥ 7 1 25 2 #2485 1 (mTOR) (Wi iR
Ik JUL I 3- % /AR (P B (PI3K/AKL) X3k 4E &
1 O (FoxO) .k 4 75 5 K + -1 (HIF-1) B %% ¢ A
F-kB(NF-«kB) TNF S 1755 (5 5 38 s . e [R] 40 45
FELAE T LR R [ W K BB AR S A G 3 B, $E R
JIXYS 1] Gl i3 2 5 MQC W5 & #4 # Z AR- B/
Dokt R B b
3.5 JIXYS X PMD K B — 1% 100 A 4 BT 4t 1 5 )
K B R AR R B R, 2 R SR
o 528 K, ST AR b, A5 4 K R4 T £ 1
1 A (P<0.05) ; 5 #5804 b %%, FLX 41\ JJXYS-L
4 JIXYS-H 4 & it & ¥ W B 7 & (P<0.05) .
5 FLX 4 b %8, JIIXYS-L 2 1A 5 & B i [ A% (P<

R2 JIXYSXH PMDEEXREREZUHZIM (x+5,n=10)
Table 2 Effect of JJXYS on change of body mass in PMD model

rats (x£s,n=10) g
21 541 /g ke EAIDN 4528 K

BT AR 2 196.19+10.03 340.65+20.18

IR 2] 201.51+8.74 254.64+11.81"

FLX 4 0.01 204.43+9.07 313.61+13.73%

JIXYS-L4H 1.12 200.87+10.42 295.05+11.86>%

JIXYS-M#4 2.24 202.72+12.31 320.50+16.83%%

JIXYS-H 4 4.48 195.80+9.98 318.50+19.55%

ST AR LAY P<0.05; 58 4 1L 82 P<0.05;5 5 FLX
2H A Y P<0.05; 5 JIXYS-L H 85 Y P<0.05( 4 3-% 10 [7])

SEOURCKCR RS sh S IE s 3 B R i (P<0.05) 5 5
JIXYS-L 4 %, JIXYS-M JIXYS-H 241 B 1 7} &5
(P<0.05). 5REGEIKSEEH, SHIRIZ i , FLX 4

K JIXYS-M . JIXYS-H 4 # 1k o) (8] ¥ 8] & 45 J4
(P<0.05),JIXYS-LA AR, FiRGEREKY],
v 3% AT 2 3% PMD K R RE AT A, o
JIXYS-M JIXYS-H 7| 7 4 A/E FH E A . 2558 W
#3.%4,

R3 JIXYSX PMD KR AEKBEERWFNE (v+s,n=10)

Table 3  Effect of JJXYS on consumption rate of sugar water in

0.05); 5 JIXYS-L 4l b4, JIXYS-M 41 14 it 5 B @
T (P<0.05) o bR 25 SR BT, sl i 12 HiAE 98 2L
3% PMD K BUR BT & 1 K A2 R, Horp JIXYS-M 4 4
FHARRT AR o WL 2,

3.6 JIXYSXf PMD K BAT A=A M 454
KERELAT hFfmir sk b, SHFARALEK,
B AL ZH 55 28 KM K IH AR W] W A%, ™3 S vh iz

By S B ST R R R Bl SR B R W] R /b L3 PMD rats Gk n=10) %
30 P UK e L I ) B SE K (P<0.05) , 4275 PMD K 415 il fit/g- ke HOR 28 K
HOELE BB [ RS RAT M. 5 BEAA 63.63£1003 647551121
FER 2 s, FLX 4H M JIXYS-M  JIXYS-H 25 # /K BERIZ 65.51:10.44 40.2349.21"
HFE X B A (P<0.05) , H dr JJIXYS-M 4 & FLX 41 0.01 66.73+9.94 55.35+9.95%
JIXYS-L 21 #F — 25 FF i (P<0.05) , 1 JIXYS-L 4 ¢ JIXYS-L#H 1.12 66.65+8.25 45.46+10.43
Bk Wi st b, SAEAE ] A FLX 41 JIXYS-M 41 2.24 65.37+9.59 56.44+12.37°%
K JIXYS-L JIXYS-M . JIXYS-H 413z ) 4% % 1 JIXYS-H 4 4.48 63.28+11.33 55.71=11.25%

®4 JIXYSX PMD KR I LIITAHF L R EAKREE MR ILR B FNE (3£5,2=10)
Table 4 Effect of JJXYS on behavioral changes of PMD rats in open field experiment and static time of forced swimming in each group of

rats(x+s,n=10)

o 5] 4 1B ) A% B/ R /5 min TLAL R B/ /5 min B EEE /cm+ 5 min”! #e 1R I ] /s + 5 min™!

A lerkeg g oR 5528 K 50Hk 5528 K 50Hk 508 K 550K 5528 K
8 F A 152.55414.34 145.99412.99  29.00+4.00 31.80£5.14 3 066.86=210.66 3 044.39=177.41  96.76=15.43 98.59-17.89
] 135.4913.59 69.74=7.12"  30.40+4.53 14.60£0.97" 3 000.86+210.01 1 983.94+177.79" 103.99+14.34 249.25+17.84"
FLX 4 0.01 148.47+9.67 128.46+8.51 30.10+3.54 28.30+1.06 3 071.19£211.07 2 787.95+185.36° 102.59+13.76 163.2019.54?)

JIXYS-L4 1.12 140.42+15.27 110.81+8.95>% 27.90+4.68 18.70+0.82%> 3 253.70+228.07 2 297.70+183.28%> 106.13+20.78 226.17+18.11>
JIXYS-M#H 224 145.90+11.68 131.15+8.35>% 29.50+4.30 27.00+0.82>* 2 991.93+211.27 2 885.92+182.03>" 94.24+14.57 161.06+19.46>

JIXYS-HZ 4.48 151.12+11.40 130.11+7.87>% 30.70+5.50 27.80+0.79%% 3 054.47+211.99 2 970.38+187.72>" 97.48+11.39 158.57+19.43%

3.7 JIXYS X} PMD K 5K 2H 21 27 K v i 22 oe AR 4k

SRR, 2O B, M 2 n HES LR AR 2 8
2 21K BT 5 HE e (L4521 o, BT A 21 il 4 41 4

BB O ST ARA B, R 44
. 25 .
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45K ZE L, Pl 28 TC HE B B B AS B 38 43wl 28 6
U AL E TR Y O YN TR AT R
5 RIRY 2 AH b, FLX 2 ik 41 29 s 3L ol A% A T ok 3
i 22 ST HES B o R . JIXYS-L 4 ik H AL E A IR,
AT5 AT L Jah B 4% H S W5 JIXY S-M 4] Bk 3 v — A 4
SR, L AUEE R R T e R . JIXYS-H 41 Bk 3% e o W
b, P ST HES B FLIN i B 5 W e H
G X IRATY 8% B8 45 0 S i, B R 6k R A G 2 24 5 1Y
BEAE R AR

UK BG5S e [IR/MEGE @ 25 ] 8RR FAR
20K R S 4L 2 i 400 JE I/IMAR S A L YL

HE

Nissl ¢

A B C

LN R TR TR NI W i B2 v = = R 2
RERY . S5ET AR R, SRR 5412
JE B/ A Y £ B S UR 55, B D R A ot e
G/ 5 R S B SRS 4R R p e ot A AR
ez, SR A, FLX 48 FC/MA 3L (0 5 i
43 A 3 B S 1 T, # 2 ot D RE R A A B — 2
o JIXYS-LJE [/ B R 20 A ik 52 B AT A
T Jay 3 e 40,95 55 IR 4 JIXY S-M/H 4 J2 [G /A 3 £,
WS B AR  Ar A BOh S)  W & T Dy Re R AR B i ek
F BRI A 4. JIXYS X PMD K Bl 5
AR, UL L,

D E F

WA R T AR B A, CFLX 4 ; DJIXYS-LA ;EJIXYS-M 4 ; FIIXYS-H 4 (K 2 . & 3 [A])

E1 JIXYSX PMD XRiEZHALK M (HE,Nissl, x200)

Fig. 1 Effect of JJXYS in hippocampus of PMD rats (HE,Nissl, x200)

3.8 JIXYS X} PMD K [ 5-HT K& DA 7K ¥ i) 5 i

BT AR b R 2 KRR 5-HT AT DA /K
- B B R B A (P<0.05) . S ETRI A L4, FLX 41 &
JIXYS-L . JIXYS-M JIXYS-H 4 IfiL. % 5-HT #l DA 7K
XL T (P<0.05) . i —2P I R L JIXYS-L
ZH DA JKF B B K T FLX 2H (P<0.05) ; JIXYS-M 4
5-HT /K FB & & F FLX 41 Al JIXYS-L 41 (P<0.05) ;
JIXYS-M 40 F1 JIXYS-H 44 DA /K F 5 8] & & T
JIXYS-L 41 (P<0.05) . 45 AL 4278 , JIXYS 7] ot
PMD K BB 25 pf 28 38 T S 8, T JIXYS-M 4
XF 5-HT Fl DA % 2l 3% ¢ Wl &, JIXY S-H 44 %F DA
M HETFHE IR 2 . W3R 5.

F£S5 JIXYSX PMD KR IMERHEKIBIREN (v+s5,n=10)

Table 5 Change in depression-related indicators in rats (x=+s,

n=10) ng-L!
20 51 Fl /g ke 5-HT DA

T A4 155.79+6.68 147.1745.16
AT 2] 102.07+4.37" 91.94+2.64"
FLX %1 0.01 125.43+13.03% 126.11+7.90
JIXYS-L 4 1.12 119.86+8.93% 115.89+7.88>%
JIXYS-M £ 2.24 137.53+12.25%%% 131.16+8.11>%
JIXYS-H 41 4.48 125.92+9.11% 128.20+9.14%%

.26.

3.9 JIXYSXf PMD K[ IL-18.1L-6 . TNF-a /K1
o 5B TFORA R, B A2 KR IL-18.
IL-6 & TNF-a 7K V-3 8 & T+ 55 (P<0.05) . SR 4
Fe# , FLX 40 K JIXYS-L JIXYS-M JIXYS-H 4 I
R AT R 7K P BB AR (P<0.05) o i — 20 LA
SR JIXY S-L 4 IL-18 1 TL-6 7K ¥ B i 25 T FLX
20 (P<0.05) ; JJXYS-M 24 IL-18 1 IL-6 7K *F- 2 B &
filX F JIXYS-L 41 (P<0.05) , H TNF-a /K F B @ AKX F
FLX 241 #1 JIXYS-L 21 (P<0.05) ; JIXYS-H 41 IL-18 7K
B AR T FLX 41 #1 JIXYS-L 41 (P<0.05) , 1L-6 7K
S B A F JIXYS-L 4 (P<0.05) , TNF-a /K F- B i
ik 7 FLX 41 (P<0.05) . 45 H #ox , JIXYS #] ik 5%
PMD K BURAE W, H o JIXYS-M 2 %F TNF-« /1Y
AR A B S, JIXY S-H 4 4 TL-18 Y B A% 1 F %% 2%
the Wike.

3.10 JIXYS X} PMD K i B 41 21 IBA-1 .GFAP %
KRR ST RA e, B K R S 414
IBA-1 Fl GFAP BH 4 2 2k 1 A 34 B Jd 34 i ( P<0.05) ,
PEIR /N B 0T 40 L R L O I I 4 L Y O Ak . SR
HUZH H 8, FLX 4 & JIXYS-L . JIXYS-M \ JJIXYS-H
2 IBA-1 Fll GFAP & ik 7K °F 2 B b % 1% (P<0.05) .
HE— 25 B R L JIXY S-L 41 IBA-1 Fl GFAP 353
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R 6 JIXYSXI PMD K R K EHKIEIRHI I (3£5,7=10)
Table 6 Effect of JJXYS on inflammatory indexes in PMD rats

(X+s5,n=10) ng-L"
FSIEES
53 “J%I IL-18 IL-6 TNF-a
/g kg
i F R4 100.39£6.89 182.48£9.82  567.18+32.09
FERLZ] 169.73+5.59"  295.74+6.67" 921.66+15.33"

FLX 41 0.01 126.11+4.24”  228.22+6.69” 755.01+14.94%
JIXYS-LZH 1.12 140.96+4.38% 279.44+7.60** 726.21+8.47%
IUXYS-M#H 2.24 127.75£3.39>% 218.30+9.62>* 604.68+28.83%>%

JIXYS-H#H 4.48 118.23+3.38%%%220.22+4.18%% 713.38+38.53%%

B i 8 T FLX 4H (P<0.05) ; JIXYS-M 24 #1 IIXYS-H
2l IBA-1 F1 GFAP 3£ ik ¥ B W AKX T JIXYS-L 41 (P<
0.05) . &5H R, IIXYS 7] 3 4% PMD K B 5 i

TG00 0 S5 5 A 0 e 2 S RE B, e R
EHBGEE B . R T K 2.

Fz7 JIXYSX PMD K RiED AL IBA-1.GFAP KRR EMNF M

(x+s,n=3)

Table 7 Effect of JJXYS on fluorescence expression of IBA-1 and
GFAP in hippocampus of PMD rats (x+s,n=3) %
41531 Fit/g-kg! IBA-1 GFAP

BFERA 0.22+0.04 2.75+0.35

H R 41 1.42+0.06" 9.01+0.38"
FLX 2 0.01 0.63+0.08% 4.60+0.31%
JIXYS-L 4 1.12 1.11£0.13%% 7.28+0.35%
JIXYS-M 4] 2.24 0.61+0.12> 4.71£0.90*
JIXYS-H#H 4.48 0.67+0.11%% 5.31+0.74*%

2 JIXYS X PMD A RiE DAL IBA-1.GFAP F LB E M (IF, x600)
Fig. 2 Effect of JJXYS on fluorescence staining of IBA-1 and GFAP in hippocampus of PMD rats (IF,*x600)

3.11 JXYS X} PMD KB MQC #H ¢ 2 [ mRNA %
KK SRF ARG A, B4 K R S Al
41 PGC-1a \Nrfl A1 TFAM mRNA 3 ik 7K 3 2 0 &
FEAK(P<0.05) . SHIAAL L4 FLX 41 Bk 48 bRy
B & 7F 7 (P<0.05) ; JIXYS-L 41 1/¢ TFAM mRNA %
KA 715 (P<0.05) ,PGC-1a Al Nrfl B2 A T #4
PN R HG I 2E R X IIXYS-M 4 fil JIXYS-H
20 PGC-1a  Nrfl #l TFAM mRNA % ik ¥ B & 7} /&

(P<0.05) . # — 2 i W oR, JIXYS-L 41 Nrfl F1
TFAM 7K F # B] A T FLX 20 (P<0.05) ; JJXYS-M
20 PGC-la ] i /& T FLX 4 , H PGC-la, Nrfl #il
TFAM ¥ 8] & 25 T JIXYS-L 41 (P<0.05) ; JIXYS-H
ZH PGC-1a Nrfl Fl TFAM 7R B 8 55 F JIXYS-L 41
(P<0.05). %5 %4827% ,JIXYS 1] 2k 3% PMD K Bl i 5
H 2 MQC #H X B W R ik 7w, H o JIXYS5-M,
UXYS-HHAAEHB N R, K8,
. 27 .
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& 8 JIXYS Xt PMD K R i 5 A  PGC-1as Nrfl, TFAM HJ SEHH B T B (P<0.05) , #2715 PMD K B T 41 41 28
mRNARBRIR (e Al RS2 A0 32 W O AT S I 3 8
Table 8 Effect of JJXYS on mRNA expression of PGC-1a, Nrfl " .

5k GRCAELA] LLH, FLX 4 ATP &5 5 R IC-1 LB {3y
W 4 71 55 . ROS K- B 2 [ 1 (P<0.05) ; JIXY'S-L 41

and TFAM in hippocampus of PMD rats (x+s,n=3)

A /f.“f;-' PGC-e Nrfl TFAM ATP & W12 T} & \ROS /K W] 2 B 5 (P<0.05) , {H
BT AL 1.00+0.11 1.00£0.10  1.00+0.26 JC-1 o AH ok 35 22 S+ o 4e it 24 B X5 JIXY S-M 4 Al
2 0.5240.14"  0.46£0.15"  0.40+0.08" JIXYS-H 241 ATP & & & JC-1 b EH I BT & , 2 5
FLX 41 001  0.83£0.10  0.87£0.16"  1.01+0.04” HA 514 2 L (P<0.05) , o ATP & & ¥ & T
JXYS-LAL 112 0.69:0.11 0.60£0.15  0.75£0.21> FLX 240 F1 JIXYS-L 4 ,JC-1 HeAE 7R3 5 F FLX 41 Al
UXYS-M#L 224 1084013774 1.11£0.12%  1.0320.15%% JIXYS-L 21 (P<0.05) ; JIXY S-H 20 ROS 7K - [ %5 #¢
IXYS-HZL 448 0.94+0.122%  0.85+0.21>%  0.97+0.08>" U2 B B B AR AN, IR IR F FLX 4L R JIXYS-L 4, 25

S EA G E L (P<0.05) . 45 R4 R, 1IXYS 7]
3.12  JIXYS X} PMD K R 5 21 41 ATP J 28 ki A M 3% PMD K R M D 41 84U 4R kT 1k )k B A, H R
DfeRE SETARHE A SR R R SHS X YS-M 4 H JIXYS-H 4/ i d . W9
ATP & f5 J JC-1 £1/4% 5% LB 2 B g BE I, ROS 7K IV 5 R B A R

®9 JIXYSI PMD KR i D HREMKINBIEFREIRH I (X=5,n=3)
Table 9 Effect of JJXYS on mitochondrial function index in hippocampus of PMD rats (x+s,n=3)

215 Fli /g ke ATP/pmol- g JC-1( 2L/ 58 6 1L Al) ROS
B F AR 4 4776.04+115.99 4.19+0.25 8 230+1 020
A 2 2377.75+108.21" 1.33+0.12" 19 680+2 140"
FLX 4 0.01 3 400.72+104.14% 1.81+0.18% 14 260+1 480%
JIXYS-L4 1.12 3873.16+113.17% 1.59+0.15 15 830+1 920
JIXYS-M 4] 2.24 4626.06+111.38%3% 2.69+0.22%39 11 740+1 360
JIXYS-H41 4.48 4527.98+117.95%% 3.40+0.28%39 9 480+1 080>

3.13  JIXYS %} PMD Kk f Drp1/PINK 1/Parkin i % Parkin, PINK1,LC3 } Beclin-1 % ik ] &2 7} & , p62
SRR 8 S N N i i N R R B % [ (P<0.05) ; JJXYS-H 4 Drpl .Mfn2 ,Opal .
Drpl il p62 # 1 3% ik W] & F+ & , 1fi Mfn2 . Opal . SOD2 ., Parkin, PINK1.,LC3 } Beclin-1 B & J} & ,
SOD2 . Parkin.PINK1.LC3 #1 Beclin-1 & [1 5% i5 W] p62 B B [ AIL, 22 5 H A S it 2 & L (P<0.05) . i
i BFEAK (P<0.05) . S5HEEAIA L5, FLX 41 Drpl Ml — 5 F A R JIXY S-M 4 Fl JIXY S-H 41 £ %035 b
p62 W i A , Mfn2 .SOD2 . LC3 F1 Beclin-1 B i J BMIXYS-LA#—LkE . 45 4R, IIXYS Al
i (P<0.05) ; JIXYS-L #1 Drpl. Opal. SOD2, 7 PMD KRR S 42 MQC Ml L H K ik, K
PINK1.LC3 & Beclin-1 35 1 & F+ i , p62 B i [ JIXYS-M . JUXYS-H | & A A/FE & W W . W
£ (P<0.05) ;JIXYS-M 2 Drpl .Mfn2 ,Opal .SOD2, #F 10, 3.

F£10 JIXYSX PMD X RiE D HE Drpl/PINK1/Parkin i 3% F B R ix K FEHEIE (Fs,n=3)

Table 10 Protein expression levels of Drp1/PINK1/Parkin pathway in hippocampal tissues of rats from each group (x+s,7=3)

a3 ?ﬂlil Drpl Mfn2 Opal SOD2 Parkin PINK 1 LC3 p62 Beclin-1
/g kg /Bactin /Bactin /Bactin /Bactin /Bactin /Bactin /Bactin /Bactin /Bactin

BT AR 1.13+0.03 121022  1.01£0.08 1.03+0.06 1.30+0.04 1.03+0.04 1.00+0.05 1.60+0.05 1.01+0.06
R 2 223+0.04"”  0.63£020" 0.70+0.16"  0.66+0.09"”  0.60£0.08"  0.65+0.09"  0.58+0.07"  1.83+0.10"  0.39+0.11"
FLX 41 0.01 0.92+0.03  0.96+0.24> 045+0.19°  0.90+0.06>  0.41+0.07”  0.53+0.08”  0.89+0.13>  1.41+0.04*  0.61+0.07*

JUXYS-LZ4H 1.12 2.67£0.06*% 0.75£020  0.85+0.09>> 1.51+0.07>> 0.59+0.08"  0.78+0.11>% 0.91+0.11*  0.93+0.11>* 1.10+0.05>>
JIXYS-M4 224 3.74+£0.06>> % 1.1240.25>% 1.69+0.06>>* 2.02+0.11>** 0.81+0.06> > 1.42+0.07>>* 0.89+0.11>  1.50+0.05%>% 1.51+0.09%>¥

JIXYS-HZH 448 2.92+0.4%>% 1.20+£0.25>% 1.20+0.09%>* 1.50+0.05>> 0.80+0.052 % 1.38+0.14%>* 1.72+0.05%>* 1.01+0.05%>* 1.50+0.08%>*¥

.28.
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3 ROt GRBN. | S
p62 | 60 kDa
Beclin-1 . 62kDa
p-actin %” W ) KDa

A B C D E F
B3 KAKAXRIEDHL Drpl/PINKI/Parkin i# 8 FE 5 RiL Mk
Fig. 3 Protein bands of Drpl/PINK1/Parkin pathway in

hippocampal tissues of rats from each group

4 itit

R 22 B BF 58 2 B, PMID 1 % 1B 5 A0 4 0
T IOE R B2 TG R RS S RE | R 8 i 5 A i 3L
T 2R R T fig e i 25 D) AE OG0 M BRI K it
G AE A AR L 30 P el ki i B R R 1
Ih R J5 A0 B 3 Ak, B IR A 28 oo 2R AR AR A
5200 Al X RN 28 fik ) B8 , S PMID JB ) B
FERhY . ANHIgE A5 R E W], JIXY'S AT B B 2 3E PMD
KB IR EEAT Ry A 2 e B4 . - S-HT .DA /K
S I 5 B, HEAE FH AL AT BE S P PGC-
1a/Nrfl/TEAM %l #1 Drp1/PINK 1/Parkin i #% . 34 5
35 MQCH K.

MQC il 12 13 ) I 42 L b AR A W 5 W B g 2
SR TSR AR B AR B R W BR AE AT AR RE R
R HE R (0 25 1 58 B PE S e i AR S, 2 M 28 JT A B
PO 3 TR A T R AR T RE RS 1 SC B 4y 7 L A
PGC-la fE N4 i 4= 4 & A 5 a2 AR i i i
A R LA SR T S B IR SR R P Nefl B R R
e 28 PR s 55 7 TFAM 1Y 323K, O 28k 1A 8k i o
BRI I G A 5 B I R LA A DL SRR L, £RORE
AT 45 1) 25 0 5 T RE R S K T sl 2 i s, Horp
Drpl /- S 28 R AR 2445 Mfn2 1 Opal 47 5 £k ki 14 it
G T L) P A7 0 2R A BB A5 SRR 1R I 45 v
BEAT 85053 B I HE N L4 58 B TR SOD2 1 Sk

SRR KL BT A YOG S BT AR A0 T S e R AR T BR
ROS HEAH 40 fk W Y g T 5 M Zebi ik & A D fig 52 it
I B W AL i PINK L 76 A1 B8 A% a2 B3R O 47 25
PO Parkin, X AMEHE H 172 R ARG, 21T 3)
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