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I A A AR 2597 30 ok PINK 1/Parkin {5 2 38 J& 8 = 28 ki ik 5 g
RS PDPN K B AR B A 2 451 495 50 A FH AL A

, XNFEY, IH@, kIR, B, ZEXENY, x| FeER'S
P EHKFE, M 110847; 2. M TR ER, T 460 121000;
3.ATFTPEHRF WEER, M 110032)

[(WE] B WEIMBA A% % (JGFD) il i PTEN if5 5 {5 S 1(PINK 1)/ 42 %95 2 11 (Parkin) {5 5 3 [ 45 £
LA 1 0 3% 42 Ul 20 A P 0 DR ) T AR 28095 728 (PDPND) KRR A i #5040 09 VR T DL o 7 3 3 o M W 32 S 4 TR A 78 3R (STZ)
il % PDPN#LHY . Jl 6 J5 BEML 2> 4 JGFD & . K 714 21 (JGFD-H . JGFD-M .JGFD-L,39.6.19.8 9.9 g-kg"-d") . B 25 4 (%
FR I HE LA, 50 mg-kg'+d") B (PDPN) , I 748 HAL(CON) . WM R 2245 25 F 0 8 JAl o 43 R I F 1145 0.2 .4
8 A A B AR B 5 A A B LB 26 0.8 J R BRUPIL AR (I R HRI RE, 28 8 SR K BB 8 i 2245 T 2 5 9 R M40 (HE ) Yo £ W 42
Al R 2 2L BUTE TS 5 7 ST R B U0 2% SR AR [ /N A R o 5 4 5 B 928 30 7 (Western blot) 6 1 A8 5 4 46 21 41 PINK1
Parkin.p62 . ¥ £} Atg6 [7] R ¥ (Beclin-1) (U A OC 8 11 1 F84% 3(LC3) & 1 3R ik ; L AT 98O0 8 it R A Wl 5% 20 /2 17 (Real-time
PCR) #3415 15 # 28 20 41 PINK 1 . Parkin .p62 . Beclin-1 .LC3 mRNA K. Z558 5 CON 4 L%, PDPN 41 K B 4% I i) s 4 ot 42
B RRAR, 25 T W W 35 T TR (AN AR (G A R OB Sl GG R e NS A 4 41 21 PINK L Parkin
Beclin-1.LC3 % F 1 mRNA 2 ik 8 # P . p62 2 1 Al mRNA 35 53 TF 55 (P<0.01) 5 A8 15 #l 28 1 28 27 4k K B, 35 BEPE B b6
B 5 BB AUZ S5 R HE S RS O AL, SR A T S i, B o R A, U DT B0 R DL B | I AR ORT A W MA S . 5
PDPN 41 Lb 45, JGFD 4% 51 o 28 4 o 2t B Wb 15, 25 M il b A b B IR ( P<0.05, P<0.01) ; JGFD 4% 7] it 20 (LA ZH HLABCIRS 18 15 R AV
) 1 ) W 3 K 3 gl 2 4L e I R B bR A B 28 2H 47 PINK 1, Parkin . Beclin-1 . LC3 2 [ Hl mRNA 35 W] B 71 & . p62 &
1 F1 mRNA 3% 3% B i B IR (P<0.05, P<0.01) ; A B i 28955 FRA5L 03 104 7 [ A 35 o0 5 S 0 5 25 M 20 o0y S A | ok R A1 B 5 2
BCE B ROK M, JGFD-M 41 JGFD-H 41 vl WL H WEVA BRRZ5 4 . 5 LA 41 Hh 4, JIGFD-H 414 i 1t WA 32 T &7 , 25 1 i 4 B S A0
I B AL S R T AP A M 5 2H 40 PINK 1 2R 4 Il PINK 1, Parkin . Beclin-1 mRNA % % W] i F+ 5, p62 mRNA % ik U
A (P<0.05,P<0.01) . £58 : R 1K % 1% 1T BE A a3 0 7 PINK 1/Parkin {5 53 3 , 3 7% 4ok 14 [ W, ol 7 PDPD K [ 2k &
M5

[REAR ] o VA DR B BB A 2206 78 5 IR RE R IR % v 5 4Rk [ W, PTEN I 5B 8 RS 1 (PINK 1) /A 4 7% 2B A
(Parkin ) {5 510 i ; A& B #2110
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[ Abstract] Objective: To observe the mechanism of Jiawei Guizhi Fuling decoction (JGFD) in
alleviating sciatic nerve injury in painful diabetic peripheral neuropathy (PDPN) rats by regulating mitophagy
through the PTEN-induced putative kinase 1 (PINK1)/Parkin signaling pathway. Method: The PDPN model
was established by intraperitoneal injection of streptozotocin (STZ). After modeling, the rats were randomly
divided into JGFD high, medium, and low dose groups (JGFD-H, JGFD-M, JGFD-L; 39.6, 19.8, 9.9 g kg'-d',
respectively) , a positive drug group (lipoic acid capsules, LA; 50 mg-kg'-d"'), and a model group (PDPN).
A blank control group (CON) was established. Drug intervention was administered continuously for 8 weeks
after modeling. Measurements included body weight and fasting blood glucose of PDPN rats at weeks 0, 2, 4,
and 8, mechanical pain threshold and thermal pain threshold at weeks 0 and 8, and motor nerve conduction
velocity at week 8. Hematoxylin-eosin (HE) staining was used to observe the morphology of sciatic nerve tissue.
The ultrastructure of mitochondria and autophagosomes was observed by transmission electron microscopy.
Western blot was performed to detect the protein expression levels of PINK1, Parkin, p62, Beclin-1, and LC3
in sciatic nerve tissue. Additionally, real-time quantitative PCR (Real-time PCR) was performed to detect the
mRNA expression levels of PINK1, Parkin, p62, Beclin-1, and LC3 in sciatic nerve tissue. Result: Compared
with the CON group, the PDPN group showed a significant decrease in body weight at all time points, a
significant increase in fasting blood glucose, significantly shortened mechanical pain and thermal pain
thresholds, and significantly reduced motor nerve conduction velocity. The protein and mRNA expression of
PINK1, Parkin, Beclin-1, and microtubule-associated protein light chain 3 (LC3) in sciatic nerve tissue was
significantly reduced, while p62 protein and mRNA expression was significantly increased (P<0.01).
Pathological changes included edema of sciatic nerve fibers, segmental demyelination, loose and disordered
arrangement of the myelin sheath layers, significant swelling of mitochondria, reduced electron density,
disappearance of cristae, and absence of typical autophagosome and autolysosome structures. Compared with the
PDPN group, each JGFD dose group showed a significant increase in body weight and a significant reduction in
fasting blood glucose (P<0.05, P<0.01). The mechanical pain threshold and thermal pain threshold were
significantly prolonged, and motor nerve conduction velocity was significantly increased across all JGFD and
LA groups. The expression levels of PINK1, Parkin, Beclin-1, and LC3 proteins and mRNA in sciatic nerve
tissue were significantly increased, while p62 protein and mRNA expression levels were significantly decreased
(P<0.05, P<0.01). Pathological damage to the sciatic nerve was alleviated to varying degrees, with a relatively
intact myelin sheath morphology and intact or slightly edematous outer mitochondrial membrane.
Autophagolysosome structures were observed in the JGFD-M and JGFD-H groups. Compared with the LA
group, the JGFD-H group showed a significant increase in body weight, a significant reduction in fasting blood
glucose, a significant increase in motor nerve conduction velocity, a significant increase in PINK1 protein
expression and PINK1, Parkin, and Beclin-l mRNA expression in sciatic nerve tissue, and a significant
decrease in p62 mRNA expression (P<0.05, P<0.01). Conclusion: JGFD may alleviate sciatic nerve injury in
PDPN rats by activating mitophagy through the regulation of the PINK 1/Parkin signaling pathway.

[Keywords] painful diabetic peripheral neuropathy; Jiawei Guizhi Fuling decoction; mitophagy; PTEN-

induced putative kinase 1/Parkin signaling pathway; sciatic nerve injury
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& H B E W 2 68 g 22 803k W AR v SR R R
PR S R Tz IR T 5 U Y T iR 58 PDPN
FER M H B ERE ., HAT, 51 & PDPN &
BLH ¥ A 52 4 W BH ki i B W S50 A S AR R T
fE B2 A5 7] fE 2 530 PDPN W H S ML =2 —, 5
PDPN [ & 4= K B AT 4310 o Sk ik A w2 —Fh
PEPEPE H W BE 0% 88 ] 1 BR 2 B8 52 B A ZRL A, DA
7 24 5 4 R 1A T RE 00 4 sh 257470 IR 9E & L, B
T ZORL AR W5 BB A% 22 fif b 25 B M KU . PTEN
75 58 B 1 (PINK 1)/ 45 7% 9% & 11 (Parkin) 5
53 IR LR IR M ) 22 iE i B 5 A Lok
A W R K RS PINKI 38 24 28 R0 AR [ W Y
W Ak e 2R A R R 5 5, Parkin /E Ry
R RN E R ERC TRl S R S ¥ A NP A
T M G 1 1 085 3(LC3) &5 & R B L W /A
5 TR AR 25 B W il 2 3 ok R AT R h Sk ik A
Wi LA 4 15 40 M A2 25 Bk, 9 # PINK 1/Parkin
{5 5 38 % T T 3R R AR ) DA g A R b 8 4
1 vl BE 2 B i PDPN B B B R4 2 —

% BE 2545 TR 2010 4F K A 297 5 &
5 PDPN fiy 44 0 “ TH VB G I "1™, UM 8 HR 41 4%
PR PDPN JEAR AL ARk
B2 253R 97 PDPN YT AU U) A 32 th BN R ey 2>,
RIEZ RN 2 oy 22 0 s Il R AR R R s X T
20 B 0 XS] A 4 ARCR O D B AR
i (A BN ), I DR B I ] T PDPN YR YT,
AT AR R A I A R R A A R
27 B 8% WO TR P DN T8 5 A7 150 b 2 AR B0
Wy 5-35 (0 e A I 6 3K K T DT 28 i 9 L R
R A A DT 900 ) 5 AE o A S 38 DA ZORE AR 13 W £
BE MR BRI R FE A AR %5 7 38 52 PINK 1/Parkin {5
5 R T AR 1 R A R A i P 4 1Y
YEHIBL
1 ##
1.1 3% SPF YUt Wistar K L 80 H , 8 B #% , &
BTt (200+20) g, W [ il T RAEEWHEARFRAF,
S B W4 K IE S SCXK (1L)2020-0001, 54 4]
I TIL T Hh & 25 K2 S5 3 ) vh o0 SPE B b
T 37 20 0 2 1 (20+2) °C , HXHE B 50%~60% , A
WA R 12 h, 25 WA R B A oK VIRE . )
Yy 525 2800 7 R 2 R Bl ) S A8 B2 D s it
T (L HE S 21000042023071) .
1.2 259 MREERARZE G HER 10 g(4#t 5
2303081) %5 10 g(#Ht5 2211271) A4S}z 10 g(Hit

. 44 .

+52209123) #k1 10 g (45 2302011) KA 10 ¢
(5 2301311) 8 € 30 g(Ht 5 2211151) \ZF 1
30 g(4it 5 2210142) (L R Al 30 g (it 5 2303252) |
oMb B 15 g (It 5 2202232) 4 15 g (it =
2209193) 4= g 15 g(#t5 2212201) . JF3 15 g(t 5
2202071) A Z 10 g(H &) KE 10 g(Ht 5
2304273) 4, DA RO W AL T BE 2 R [ R
e Bt , 840 7 v s 24 R 2 T B2 Be T AT v 2 0
M E M AE o HE AL T R 2 A B R BE B B 2
S5 b L AT I S A 4 A O T B RR BUER R,
A 8 £ & K 2 i 0.5 h, FI 7 30 min; il A 6 5 75 18
K RIZE 25 ming BT 2 0, o DR AR, 5 0T 2 IRUEWR ,
W An AR R R 46 2 0.99 g-mL (AR A 3,
TIRD) L H ) e R e A A 1.98 gemL | R R R
Wedi 2 3.96 g-mL"' . B¢ W2 i 28 (VL I8 0 Rl 254
B 2N 7], [ 25 M 7 H20100158, #LA% 0.1 g/kr , it 5
230603) .

1.3 i 8RB R (STZ) .9 K E -0 (HE)
e o 50 & AT IR M2 v (0.1 mol- L, pH 4.5,
TEw ) (AU R FE R A R AL 55 50 5 R
S8050.G1120.C1013) ; PINK1 #i {4 . Parkin #7 & .
p62 Bk I BE Atg6 [ R P (Beclin-1) i f4 (I =
J8 A= W) e R A RS\, B85 4 i Dl 23274-1-AP
14060-1-AP 18420-1-AP ,11306-1-AP) ; LC3 I /Il it
& . B-WL3h # A (B-actin) LK (EE CST A A, B
I3 3R 127415 .4967) ; BAR i A 4L ) i (HRP) A5
(9 LU A T S S i Bk A 1 (1g) G Tris- H &R + ¢
B 7 R £ - 5 TN 045 9% 2 (SDS-PAGE ) SWE = 43 #F it
HL UK 2% vh M . 5xSDS-PAGE % [ b FE 25 vh W .
SDS-PAGE #E J& P # il #5471 & \BCA M & ik
A7) & R B ECL Ak 2= ROt ilR & (k) i
BE [ W A — P L 4] DNA A R 5 36 7 5
WA & 8 AR (AR i 9 k% SYBR Green 52 i)
96 1 I A T BE =X Y (Real-time PCR) il VR i
(R R AR ECA RS, 585 550
GB23303., G2152, G2075., G2037. G2026., G2020,
G1102.G3337.G3326).

1.4 %% PowerPac™ %Y H il i, Pk 4% 8, I . Mini-
PROTEAN® Tetra % Hi Jk & | Trans-Blot" % 54 E[J ## |
C1000 %! Real-time PCR 1¥ ( 2& [ Bio-Rad 2 # ) ;
ACCU-CHEK® Performa 7 Ifif 4% ( 1 [& % [C 51 ik 4>
) 3 HT7800 Y 3% 4 H + W 73 5% ( H A% Hitachi 24
A]); EM UCT AU U] 7 Al ASP 6025 54 = 7 fig 21
UK HL CEG1150H %4 7 5 A1 HE AL . EM AC20 &1
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g e A ML (78 [E Leica /A A ) ; Von Frey T £F 2 22 il g
ACC i B R 2= AR A BR A R ) ; PL-200 2 $45) i
IO 78 BB A RN | ) s BX-43 AU I B 8 35T
BX-53 #1 %% ¢ & i 5% ( H A& Olympus /A 7] ) ; Tanon
5200 A4 [ sk 2% KO/ AR A i R G2 ( LR
([P

2 FHik

2.1 S5 80 H SPF 4 i M Wistar K R i&E
NP SR 1R SR FH B MLEC T 320 47 45 141 (CON
20,12 HO)FERIAL (68 H) o YAl 2 J& I AE 1K
B2 I BT S 0 R A B, T R 4 R S
PDPN K il i B 1 2, 5 28 60 K R ik A 1 2 (8
R BRSO LA G B ) o e 3 Ak ) A B i
PLEC 7 22 10 A AL ZH (PDPN 40) | FHE 25 9 41 (B
EMRMEHE LAY IR EER AR X % L )
24 (JGFD-L .JGFD-M .JGFD-H# ) , 54145 12 H |
22 LR ATEE 7E PDPN & BRI 1 KIF
AHEE BH LR CIFE8H. HiaiRESH (P
2 B S G 5 vk 2R )P0 RN R B A 3% T AR T B 1 4
R B AE , LA 445 25 7] & 0 50 mg-kg'-d”,
JGFD-L 41 45 2557 5 9.9 g-kg'-d"' (LUK A #1t,
T [A ), JGFD-M @H 4 25 7 & H 19.8 g-kg'-d",
JGFD-H 4 %4 25 %) & 4 39.6 g-kg'+d'. CON 41 Al
PDPN 2 45 7 S5 81 0.9% AE #LER K .

2.3 fEbrka

231 —BOREME WEIFICRESARRIKE .
ROK HEDRAR O, 25 F 45 4K SRR Y R U A pietR
BT LG LR

2.3.2 PRJT LR AS HEOOME HROK BRUR bk a0
AR LKE, B ERE E A0 2 4
il 5 8 A A5 4 R BRAAR JBT A R S I R K O AR £k
1 0L o

2.3.3  HLBR SR B (E R R A AL AR R T
0 K BRI A RS S 4 A 3 R B e
Von Frey A #2 FEH R KR LR, HEHF 4225
i ST . Bk U IS 6~8 s, 24 B 45 JE S I
MR BH R 2R B, 90 s R B BB 5 4 R RN Y
B, RS 5 Y, OCT- B0 AE S K BRPLBR B (A, 44
i G 0 T 9 < R A AR AN K B 55 eClE IR S L
PN NG T S R 2 N 2. 3 T A [ 2
B 15 min A 1 VR, RIS UK, BT 359 (L4 S R LR
TR B (E > o Ay LB VE A 25 0 R A 8 JE s Al
R ERATL AR I 12 {0 FAVT o {2 A O

234 IIMAEFHRE BIHEHALERE

12 h, K BUE I 41 20% 54030 (4 mL-kg™) REE S
A B [0 22 467 3 3 e A T T A DD 3 A g A
25 A% AN R TR) R G AR B R 2 5 A R
SRR B BT R B — B R L AL =75 B
FREAT B 5 Mg 1 om &b 4l B ik b 5 9%
S8, 1.5 % R 0 AR R L 0.1 ms 9% 9, B 2 S
IR 5 s LB
235 AHMSHLUEERFIE B8RS
Je L A R A & 12 by, I8 8 1 5 2% 1 B H 2
(150 mg-kg™) JBR A, B4 ‘B B 28 00 T 22 3R 5 [
FE LG MR TCOK SRR A S i 4 pm D)
L AT HE Je o, 3 ) T2 WA T 4 W
A B 2 B 2 AR A
2.3.6 B i HL BT LS LR R RN F I /N A R 1 4
55 8 JH 45 25 45 IS, OB O 1k [ I, B 1 mom? B fif
A oy i 25 2 SR T R B I W [ W R R 27
PR (PBS)VEE BE , 1% Hk 2 ikt O % 0 [ 2 2 h, S BERR
FEE K, AR R a3, ) 4 60~80 nm MY 1, il
T2 i TR 2 T A AR TR AT e 0, 35 B PR T SR 4 b
PRI /N 2 F R
2.3.7 HEHEREEENIT T (Western blot) K il K B Ak
B # 28 PINK1 , Parkin . p62 . Beclin-1 . LC3 & 1 # i&
KV SRS A G UM 7 W IR, BG4 A
P ST WA A RIPA 2 fif 1 42 B
L, BCA B [ A6 0 38 590 6 6 D 2 1 vk 3 )5 i
THE AR HHE N LR, 24 SDS-PAGE B H
YK T 5 B 2 PVDF R, 45 5% Wi A5 958 B BT 1 h )5 ik
TR E 43 5 A —$L PINK1(1:1 000) ,Parkin
(1:2000) ,p62(1:5000) ,Beclin-1(1:5 000) ,LC3
(1:1000), 42 B-actin(1:1 000),4 °CIEF 1% ;
AZHi(1:5000), R FHEE 1 h; %N ECL B3,
A2 RO GIE R I, R S K BT S R R
2.3.8 Real-time PCR £ ill KX B Ak B #f 28 PINK1 .
Parkin. p62 . Beclin-1, LC3 mRNA 3 ik /K F %
8 JH 45 2 B A S5 BOME 7 1 R T, BT 4 Al i i 45 4
VPR 1T WA W HEBUE RNA, K il BE Z< RNA ¥
I I — b — 5 B JE N 4] DNA 2B 5 300 5% 53K
) & AR VLB T PCRAY (A7 2 I, 33 % 5) 52 A
J& , AR 98 ¥ 3 B9 PINK1 . Parkin. p62 . Beclin-1.,LC3
RS 3R R B i R SE OB €6 B e k)
#: SYBR Green Real-time PCR Tl J& ¥ i34 B - ¥k 47
PCR 4" # J Jij , PCR X Wi 2% {4 : 95 °C 1l 48 7 30 s
95 °CAE 1 15 s, 60 °CiR K IE i 30 s, 3L 40 P 1E 35 .
. 45 .



30 55 214
20244 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

AR 2R G I A O, SR 27440k AT A N S o A
T mRNA K 5190 F 51 i 5 D038 48 0K A= W B
BARAF BRI G M. F1WFIILE 1.

*1 5l9F5
Table 1 Primer sequence
519 JPH(5"-3") K /op
PINKI  F{i#f TGCAATGCCGCTGTGTATGA 113
T TCTGCTCCCTTTGAGACGAC
Parkin [}l CAGCTAAACCCACCTACCACAG 164
T CATCCGGTTTGGAATTAAGACA
p62 - GCTATTACAGCCAGAGTCAAGGG 105
NI TGGTCCCATTCCAGTCATCTT
Beclin-1 ¥ AGGAGTTGCCGTTGTACTGTTCT 178
T GTGTCTTCAATCTTGCCTTTCTCC
LC3 I if TTGGTCAAGATCATCCGGCG 175
Fi# AGCCGAAGGTTTCTTGGGAG
GAPDH ['}if CTGGAGAAACCTGCCAAGTATG 138

T GGTGGAAGAATGGGAGTTGCT

2.4 GBI EAT B R SPSS 23.0 T4
AT TR R x5 Foom iR IES A B 22
FFE SR B R 2007, 48] e g e i

T2 MKREREKZSZHN PDPN KREREBAFHFNE (v+s,n=12)

P22 59k (LSD) K 56 5 AN Wl J2 1F 2540 A Rl 25551
FHAES B L, P<0.05 KR ZE A G55 L,

3 &R

3.0 R E: A AR % 1 %) PDPN K B — IR 75 1Y 5%
M) CON 41K BURS # & 8K, = N 2 850, TR VoK .
HEJR IE %, BRI 65 . PDPN 41k BURS i 25 55
BN IR G R ROK CHE DR WY 53, B R A T
e H% 6L, 5 PDPN 4] b % , JIGFD 4% 7 5 41 Al
LA ZH A PR 25 0 B R R $4 8 s, o o
ZR G HE L.

3.2 MR E AL AR 25 1% % PDPN K B R R 25
MR KSR S 4525 0.2.4.8 8,5 CON ke,
PDPN £f {4 J5i & Wb 3 K& AIK | 25 16 1l Wl 3 7 v (P<
0.01). #3254 8J&,5 PDPN 4 H %, IGFD 4% 5 &
ZH PR B B B TR (P<0.05,P<0.01) ;5 LA 4] o4,
JGFD 4% 71| i 21 & ot 1 B &8 7+ =5 (P<0.05, P<0.01) .
45252.4 88,5 PDPN 41 L %, JIGFD 45 7| i 4l =5
i I8 B [ AR (P<0.05, P<0.01) , 4425 4 8| IGFD-L
HEEMBEZEF TSI R 25208, 5LAH
b #¢ , JIGFD-H 41 %5 I8 1 9% W] 2 A1 (P<0.05) 5 45 2)
4. 88,5 LA %, JGFD-M 41 \JGFD-H 41 55
1A B 5 B AR (P<0.05,P<0.01), WL3E2.3 3,

Table 2 Effect of JGFD on body weigh levels in PDPN rats (x+s,n=12) g
215 Fl /g kg 0 & 2 45 8 Jil
CON% 366.25+27.15 397.92+30.34 441.17+23.00 491.25+14.32
PDPN ] 296.25+57.41" 287.58+51.93" 278.50+43.20" 276.67+42.76"
LA 0.05 279.17+20.76 295.08+26.12 279.17+20.76 281.75+18.50
JGFD-H 41 39.6 293.33+38.69 285.25+34.44 328.83+29.83%% 348.33+26.72%%
JGFD-M 4 19.8 295.42+29.19 289.75+54.75 321.25+26.38>% 331.67+23.09%%
JGFD-L 4 9.9 290.83+35.41 295.33+51.10 307.25+45.57%% 339.17+43.06>%
T 5 CON 4L " P<0.01; 5 PDPN 41 L 4% 2 P<0.05,> P<0.01; 5 LA 41 L4 ¥ P<0.05,> P<0.01(3& 3-% 7[])
F3 MKREEKSZI PDPN KR EZE MK FHZNE (xs,n=12)
Table 3 Effect of JGFD on fasting blood glucose levels in PDPN rats (x+s,n=12) mmol-L"!
il /g kg 0 2 )4 4 8 J
CON#] 4.71+0.54 4.83+0.45 4.80+0.61 4.97+0.48
PDPN 41 24.39+5.67" 25.83+4.71" 24.96+5.11" 26.66+4.81 "
LA 0.05 24.43+3.89 23.98+4.49 24.75+4.00 25.61+3.66
JGFD-H # 39.6 23.33+4.40 20.18+2.79>% 20.90+2.96>% 19.36+2.14%9
JGFD-M 4 19.8 23.23+4.00 21.04+3.63% 19.85+2.50%% 20.49+3.79°9
JGFD-L £ 9.9 24.38+4.13 21.75+4.96% 23.47+4.74 23.08+4.66%

3.3 MIMREERL DX 17 % PDPN K BRUAL AR g 50 1 7 34
JEEERE 425088 ,5 CON4 L4, PDPN
. 46 .

ZHAILARR B L BAR B M I 5 46 (P<0.01) . 4 2
8 J& , 5 PDPN 41 %5, JIGFD 4 #4241 (LA ZH WLk I
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B P B W . 3E K (P<0.05, P<0.01) , JGFD-L

AU B (22 S B Ge i Lo Wk 4,

R4 MRERREFI PDPN K R EBREMNLEHENZIW (F+s,n=12)

Table 4 Effect of JGFD on mechanical withdrawal threshold value and thermalgesia liminal value in PDPN rats (x+s,n=12)

ML 1 /g ARG A /s
41 51 Flt /g kg
0 8 JA 0 8 JA
CON# 13.03+3.04 12.37+2.84 27.69+1.20 27.45+1.45
PDPN £ 6.31+3.31" 5.43+2.89" 13.73+2.88" 11.18+1.83"
LAZ 0.05 6.39+3.44 7.89+3.167 13.85+5.94 18.15+3.29%
JGFD-H 41 39.6 6.3843.67 8.75+3.12% 13.48+3.14 18.64+2.64%
JGFD-M 41 19.8 6.38+3.10 8.52+2.69% 13.85+3.37 18.23+4.12%
JGFD-L 4 9.9 6.39+2.94 7.59+3.09 13.81+3.95 17.70+2.83%

3.4 JNWREE A AR 25 3% % PDPN K Bz 8 415 5
W 4525 8 JF, 5 CON 4] L4, PDPN 414z
Bl M AL T 8 T 3 018 (P<0.01) ;5 PDPN 41 [t
5, JGFD % R it 41 LA 4135 2h ¥ &A% S o i 1) 3
HPL(P<0.01) ;5 LA 4 L%, JGFD-H 44z zh #h &
e S U B B PR (P<0.05) . WL S,

3.5 IR E AL AR 25 17 % PDPN K B AR B bl 22 41 41
LM CON4LAR 5 M 2 HEF 4 557 VB %,
P LT YEBE R R G W S A )T B AT A A
03 W0 b 28 e 1, I [ 0 B A 2 2549 ; PDPN 4
A b 22 B R HE SR AL CTC R, 2R 2R HE K B, KN
AN— BB B AR A G O B nl W2 &
i J e BT B M E B L b 28 41 /)N s JGFD 4% 5 i
ZHF1 LA 415 PDPN 21 L%, A 1 i 28 HE 21 35 3 5%

9 4

A B C

RS NMHEERKZTHXNPDPNAREHHEESEENIN
(X+s,n=12)
Table 5 Effect of JGFD on motor nerve conduction velocity in

PDPN rats (x+s,n=12)

4151 /g ke & B G At B /m e s
CON# 43.57+4.82
PDPN 4 21.25+2.74"
LA 0.05 27.10+1.20%
JGFD-H 4 39.6 29.97+1.38°%
JGFD-M % 19.8 26.92+1.70%
JGFD-L 41 9.9 24.96+2.52%

B 2 AT o BE WY UL K B0 K Ak B
22975 BRAV 405 296 A [) A B ok 3% , i H 2L JGFD-H 4
o R E . WK1,

¥ :A.CON4 ;B.PDPN 4 ;C.LA %H ;D.JGFD-H % ; EJGFD-M 4 ; F.JGFD-L 2H ([& 2 #1 [ 3 [q] )
1 kAR RE A3 PDPN X RALFHELARARSFHIHM (HE, x400)
Fig. 1 Effect of JGFD on morphology of sciatic nerve in PDPN rats (HE, x400)

3.6 JNWREE KL AR 25 17 X PDPN R Bk Rz AR Fi1 [ ek
INK B I AE A BRI CON 26 ] LB 45 1 A5 45 1
SERE 5 IE A0 M 45 4 8 R TR B AR R, SOk Rk 2
¥ 58 B HE 5 B0 RN T ok D SR [ i
PH [ W /NMA S5 . PDPN 4] U8 35 A 2 25 k9 HE
FIAS AL, B0 BE Y L 55 A0 5 R YR L T K Bk
TS o A N Rl QNG = e £ o S R
O PR D BT ) R AR R A MRS R .
PDPN 4 [t #¢ , JGFD £ 7] 12 24 Al LA 25 7] Ul 46 8 P
AR Ry 52 | 55 I 40 25 4 A Ry 2 B, O IR

A 5E #E Y H BR OK I, JGFD-M 41\ JGFD-H 4 ]
U g B AR A A . WL 2,

3.7 MR KL PR X5 1% PDPN K L AR B 4 4 4
PINK 1/Parkin &R f4c [ Wi {5 5 38 I AH OC 25 11 R 35K
SRR 4525 8 i, 5 CON 4 Lt %, PDPN 41 A 5
B 25 4 41 PINK 1, Parkin . Beclin-1.,LC3 & H % 15 i
EREAR, p62 1 Kk % JH i (P<0.01) ;55 PDPN
A H B, JGFD 4% 77 & 41 LA 41 A B 4 4 41
PINK . Parkin, Beclin-1,LC3 5 H % & ] & F &
(P<0.05,P<0.01),p62 7 1 32 ik i FF# I (P<0.01),
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2 IERAERFRE A3 PDPN K R &R F0 B /M B REMR 8 (& 59515, x8 000)

Fig. 2 Effect of JGFD on mitochondrion and autophagosome in PDPN rats (TEM, x8 000)

JGFD-L 414 B #i 2 41 Beclin-1 . LC3 H (1% K 22 LA PINKIEARB R ETF &, ERARITYE
SRS 5 LA L JGFD-H 4L A5l L(P<0.01). W& 6.3,

R 6 KA KRZEFH X PDPN X R PINKI/Parkin & #i fk B IE {5 S B BEXE B REKFHHI (3£s5,1=3)
Table 6 Effect of JGFD on PINK1/Parkin mitochondrial autophagy signaling pathway related proteins levels in PDPN rats (x+s,n=3)

215 Flh/g kg PINK 1/B-actin Parkin/B-actin p62/B-actin Beclin-1/B-actin LC3T/LC3 1
CONZ 0.93£0.12 0.76+0.08 0.22+0.11 0.87+0.06 1.11+£0.41
PDPN 4] 0.27+0.10" 0.33+0.05" 1.19+0.18" 0.17+0.09" 0.34+0.05"
LAZ 0.05 0.48+0.07> 0.58+0.05> 0.70+0.18> 0.57+0.01> 0.71+0.11%
JGFD-H % 39.6 0.77+0.15>% 0.69+0.03" 0.43+0.12> 0.71+0.20> 0.88+0.06"
JGFD-M % 19.8 0.65+0.04> 0.62+0.11% 0.64+0.14> 0.51+0.30” 0.69+0.05
JGFD-L 9.9 0.50+0.08% 0.48+0.11% 0.70+0.29” 0.45+0.26 0.54+0.15

PINE I- o 3.8 MK KE A IR %5 % PDPN K B4R B b 28 21 41

. - PINK 1/Parkin £k K7 {& [ Wi {5 5 38 % 40 ¢ mRNA £

Parkin. [ o9 D @) == @ap . 2 1D: AT I 4258, 5 CON4L L4 , PDPN 41

P62 - “ o * - Q2D A B 28 41 41 PINK 1, Parkin , Beclin-1,LC3 mRNA

Feik U] B AR, p62 mRNA ik B % 7H 5 (P<0.01);
5 PDPN 41 L #%, JGFD 45 5 & 21 (LA 241 Ak B dp e 2
ol . LE ¥ T 1 s 41 PINK 1, Parkin ., Beclin-1 . LC mRNA % ik 8 i FF
s (P<0.05, P<0.01) , p62 mRNA % ik i # F# 1K

(P<0.01),JGFD-L 4 4 # £ 41 21 Parkin mRNA 3£
o ABoc b BT ‘ k% RGN 5 LA 41 H %, JIGFD-H 41 4

i; FHEKR PINKI/Parkin R A B EESEREXEARIE % 2% 41 41 PINK 1 . Parkin . Beclin-1 mRNA 3 ik i
# It (P<0.01) , p62 mRNA 3£ ik I & & ik (P<

Fig. 3 Electrophoresis of proteins associated with PINK1/Parkin
mitochondrial autophagy signaling pathway in each group of rats 0.01 ) o B—IL%‘% 7o

Beclin-1 @ « o sy SN sn sese 52 kDa

[-actin - — — — w— 1) kDa

R T MIRER RS Z X PDPN KR PINK1/Parkin £ #i A B 1 {5 5 18 B 40 X mRNA RiIAKFHEIE (F+5,n=3)
Table 7 Effect of JGFD on PINK1/Parkin mitochondrial autophagy signaling pathway related mRNA levels in PDPN rats (x+s,n=3)

215 F /g kg PINK 1 Parkin p62 Beclin-1 LC3
PDPN £ 0.26+0.02" 0.27+0.03" 4.09+0.21" 0.28+0.03" 0.28+0.03"
LAZ 0.05 0.39+0.09” 0.48+0.10> 3.24+0.40” 0.61+0.04> 0.75+0.03>
JGFD-H 41 39.6 0.82+0.04>% 0.81+0.02%% 1.61+0.18% 0.76+0.05>% 0.84+0.05"
JGFD-M £ 19.8 0.78+0.05>% 0.70+0.02%% 2.42+0.12>% 0.48+0.05>% 0.57+0.09*%
JGFD-L 9.9 0.46+0.07” 0.34+0.06" 3.25+0.31Y 0.36+0.02%% 0.38+0.04>%

1 1% CON 41 48 b5 mRNA #H X R i5 & 2h 1

4 it BT FHT PDPN R A5 L 25 43697 o 3, 4K i

PDPN 2B R ERHR N R —  RIA % KRECRARNE . BA M R T A Y

TN T B Ak & A R AR B I CBRBOIE A SE BV R — Bl T B IR 9T R IR 2 R P A LA 22
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A8 250, 3 Ik AR A 28 41 2 R AR AL L B R
ORI A I S M R B AR e R R
£ Z W5 X PDPN A 58 H B TR S 4 S BHPE 25 9
il 07 WO A S 50 5 PR S TR AE W P2 .
HIBIF 5 v 22 R F I s 8 53 STZ % W £ 57 PDPN K i
B vk i) R SR T R, SRR, R
JH R i 7 5t /5] i STZ 48 37 PDPN gh 4 M A | B 1%
V5 G AR R EU L N e S S N Cat i 3L 1
S KRR H B 22 9 BV RO, A B % PDPN £
B FE AR 2 — T RE 41 Sk A A 28 R G
T B 20 M, 1 o 45 JE] L of 20 25 b A o BE O T & 1
BRI AR S5 6 45 I Il M >16.7 mmol L, #L
B 1 2 AR 1 I R >50% 5 il i [
B, G 50 B 218 Bl i B TR AR B R A A 4
A2, 254 FIWT PDPN K RS B2 75 iy o AR5
545 B 7R, PDPN 21 K B %S I il b /K OF & 3% -7t
Al il 280 S 2 Ak T B LB B0 PR
{8 35 B AIG A 1 20 b 22 2 iR B, 6 22 B b
Ji , HE BT BT IR R A A2 45 HE S R R
L, 35 I 40 B 245 48 W YR M 5 K ik % 8 5 U B PDPN
KR AT o

SRORL AR 2 4 L RE A A 0 R 6% 4R 45 40 i fE
iR S EONES S TR NIEN VSR TR NSO R BriEe L dn
W, 0 2 28 4 1 5 D) fE A 1) 2ok AR 1 AT 1R R
TR 0 B R P AR A S 2R R A R 2 10 56 e 45 HIL
il , 7 PDPN & /E iof 7 vh 47 i 3 22 A 400 bl
RET 2 LR RIS £, 2k R a2 21030 1, 5
filf J) [ ok 22t AR o L e T AE AN R AR
40 i Ty e B 1 R4 B . LC3 R BB Atg8 H
WERIIE Y, 25 A R 4G | 2E 3R RN SR A I R
MFIE A LC3 1 et I il 2 &I X LC3 1T, 2k
B 5 20 B W /N RS b, R LC3 TT/LC3 T /& 4 b fk
KA AW EZ S TR ED . pe2/SQSTMI J& —Fliiz
R AE A, EPEE A W2 K (p62/SQSTMI) 2
LC3 1Y it #5F 2 — , BEAZ i [ Wi/ IMA % 32 51 15 il 1k
P A A . BRI p62 R H Rk i 5 [ TG 1
PAAH Y, Beclin-1 76 [ W o 35 22 5 5 5 4% 32 A
AL R FE R R VR TR R A B B K
ER, 524 AR A R A g, 5
LC3 454 Wi 40 i 5T N 459, [5 I Beclin-1 Rk 5
I K SF- 2 BEAHOEY S B N ORI
it (R W B A 2R A 1 gk R v T o TR B O O L R
B H mR 2R R [ W R B B T SR T
DY, ARSI R PR A REA AR IC R B A B AR

B A D 2 A AT 25 6] PP A Gk A 1 g T e AR Ak .
AR S G 45 B 5 7%, PDPN 4153 S H 455 WL 2% Al L £k ok
DA B S G, R R AU RS DT 2 2, WL R D
iR 1 I AR ) /MR Z5 48, LC3  Beclin-1 £
K AR, p62 3k T, ULEH #E PDPN B T 4 b {4
A g 7 2

PINK 1/Parkin {5 5 f# & ] 45 SR04 [ Wit 11 3¢
BRI AR . PINKI R —Fh i B QR SF 1) 22 5 R /5 2 1R
B U, A6 2R A 5 475 1 [) Wl 38 ok 1 o 2k A4 1
P& M A/ R AT B B AT B, Parkin
JE—Fh E3 92 FE LR, A HUIR S R 2 A T 40 R
4 28 i 32 ) %5 PO SRR T g R AR S B0 R
PR SZ A0, LA R B R V2 AR, L 2R Parkin 25 1 00 )
PINK 1 #4 55 AL 51| 2 P& b AR AP I, 51 5 k44 b
R H ez Bk, & B F LR IRRE S 5 75 1 iy
LC3 55 12 , 7% Wik [ fif £ B /A% . PINK1/Parkin {5 5
i A G R g AR B O S S TR AR
iR p62 45 A HE A U Z LR IR B R o ARSI 45
SR ,PDPN 24 PINK 1 . Parkin 2 35 P& A , UE I 5 4
AR ZS T PINK 1/Parkin {55 5 38 [ 1T fig & 21410 il .
I, 42 PINK 1/Parkin {5 %5 38 B 0% 4k0 14 1 Wit i
7 975 B 302 405 26 K 4, T & PDPN A Bl iR P 2 — ¢

S 27K PDPN UH g T Vi o SERE 7Y WE . T T
s H A FEDT B B BRI 7 B, 48 KRS I A5 ik
RIFE, RN . HIEARFHL N B a7, e
AR R ST A N R AR AR 5 DR R Ok
TN A, B R BB e 2 bR WS R R R 2R
VO AR AR, AR I A, SO R OB S R
B G SR AN B WS e 4 TR R I 8
FED AR AR R B A R, o BE A
e 2R R R RO B i ok R B LA
P RRAAR TS DAL A S FARZ BT .
RRLIR [ WA A A, TE VR St T BR IR AT
IO, S B0 B a5 RRE R A K, 2 AR R
W2 4% . R, PDPN K2 < B4 Wil A9 B L Al v fi
55 2Ok 22 45 ZOR AR 1 R R A OGO BF SR
ST SRR R PGB PDPN Y kAR, o
<2y & PDPN W T Wi 2 F Bt 22 — R £k
LR [ W D T AT 5K IR YT I . AR IR AR
it W SR T DL R B AR G B LT i 3 4
ZRIRYT ISV RO i (4 I g ) e B b
RARZE Ty ik, A 5256 16 FH v 25 52 05 0 R A s AR %5
W LARERL 28 e R Al EF A 8 4% 0k R 2 T,
{7 AL PR AR AT TR I ARG 2 P S AT SR I E
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Zo, A A R SE DT AR RN R R B R R R
P RZAENLB N, WA S 25 T AT A E ik, R
Z KRB RMAGM LR 8 R Y] E RS Z ).
ENSR R E TN 11N R A4 AT E U E =N
BRL — MR 75 R A B b 20 H A 47, B K WL AR
B AR B, 3 Pz sh M 4 A% T T iR T
It IR A OB K SF 2R B R R R AR K 17 9T AL
5 E WA Y A B B s A S R
S 2 IR K S O T ROCR AR TR R . HIL
W7 0 eR EE B AR 25 7 BE 0 B3 T R PINK,
Parkin . Beclin-1 ,LC3 & 4 fil mRNA #£ ik, FF (K p62
VR mRNA 3k 5 37 55 #3560 U 58 0] 0L 4k 1A A i
TERESCE RMOK M A MR RS . A5 A AR S
50 285 SR A 0 ok B A AR 457 3R J7 PDPN 1] Rl 38 1 i
2 PINK 1/Parkin {5 53 [ 42 = Zb0 & [ Wi AKF , A
M & P2 08 4 Al B i 2 453405 VB I Bi7 i PDPN

Zi 1T IR ek EE R R 25 v AT AR GE e T
PINK 1/Parkin {5 7 1 [ & 3k , 006 Lk A W 0l %
AL W 2 3405, A PDPN H S 24536 97 F L4k K A
Wi o HE S T R AR — e 2%, L R AR,
TR RE A% IR 25 736 97 PDPN H A W 76 L 3%, vl g 2
HA & MIRIT R Z — . (AL WA — &
B JR BR 1, PDPN & 5 i 2 rp ok AR I ik R R 2
7T A A AR5 3 1 R AR B W B TF PDPN iy 3L
53 A= W A WL A o Je SR AT

[FIzgEmze] ASCRALAATH B4 .
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