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HEE] BY RKAEFFRRABEABABAZHRETOPNXROERARLTRAGERAG ., Fixk ¥ SPFA
60 R SD K R REAL A AT B4 AR L AT RA R RKAZTHA EFRRIZIANTA. 412 2, SKAHK
SR ZTAEIHERARAER, 448 AE . ME XK E W ik f k& Eddy #ARE AR & % R E R (TWL);
Von Frey 5% 354 m /& /-4 i 18 (PWT) ; Randall Selitto 5% 34 ) AUAR M 3 50 A4 (MWT) 5 AL AT 2 48 46 ) 35 3 4p 22
F ik & (MNCV) Fo B LAY 22 4 § 1% & (SNCV); HE 2 & Ao ¥ 3R e 15 3¢ &40 ) A B A 2 95 22 5 T 453X 7 &40 MDA,
GSH.SOD,IL-18,1L-6 #= TNF-a 4% % 4L ; Western blot # i Nrf2 ,\HO-1,p-p65 = p65 H G KF, R Sxmuigik,
MAA K RARE AT ZHEHE TWL MWT,PWT . MNCV F= SNCV 2 Z B4 (P<0. 05) , f2. 4% . MDA, IL-18,1L-6 #=
TNF-a A% VL & pp65/p65 H & K-+ 2 FH & (P<0.05),GSH,SOD 4 & A & Nrf2 /7= HO-1 @ K F B EF B (P<
0.05); HAEEA ZAA L, AT IR EATH RIKA TUFEHFRRZANBTAXAAKR T BT EFLLETFELGY
P>>0.05), £ i 24 £ HF . TWL.MWT.PWT.MNCV #= SNCV £ % 4 & (P<C0. 05) , MDA I1L-1B,1L.-6 #e TNF-a 4 &
AR pp65/p65 E G Kk B FHAK(P<0.05),GSH.SOD 4% A & Nrf2 #= HO-1 & & K -F 2 % 9 & (P<<0.05), %&it
AT IR T i3 Nrf2/ARE i#& # Fo 37 4] NF-«B £ #24& DPN X R F L B4R A,

(;eﬁzm ¥ BRIk B B AR 22 9% K 5 k4T M R s Nrf2/ ARE i# 42 ; NF-«B # 12
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[Abstract] Objective To explore the effect of fasudil on diabetic peripheral neuropathy (DPN) rats and its possi-
ble mechanism. Methods Sixty SD rats were randomly divided into control group, model group, positive control group,
fasudil low-dose group, and fasudil high-dose group, with 12 rats in each group. High-fat diet combined with streptozo-
tocin was used to establish a diabetic rat model. After 8 weeks of administration, the fasting blood glucose and body
weight of the rats were measured. Eddy hot plate method to detect thermal withdrawal latency (TWL). Paw-Withdraw-
al Threshold (PWT) detected by the Von Frey experiment. The Randall Selitto experiment detects mechanical allodynia
(mechanical allodynia, MWT). Bipolar needle electrodes detect motor nerve conduction velocity (MNCV) and sensory
nerve conduction velocity (SNCV). HE staining and toluidine blue staining were used to detect the pathological changes

of sciatic nerve. The kit was used to detect the changes of MDA, GSH, SOD, IL-18. IL-6 and TNF-a content. Western
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blot was used to detect the expression of Nrf2, HO-1, P-p65 and p65 protein. Results

Compared with the control

group, the weight, number of sciatic nerve axons, TWL, MWT, PWT, MNCV and SNCV of the model group were
significantly reduced (P<C0.05), and blood glucose, the content of MDA, IL-18, I1L-6 and TNF-a, and the expression

of p-p65/p65 protein were significantly increased (P<Z0. 05) . and the content of GSH, SOD, and the expression of Nrf2

and HO-1 protein were significantly reduced (P<C0. 05). Compared with the model group, the weight and blood glucose

levels of rats in the positive control group, low-dose fasudil group and high-dose fasudil group were not significantly dif-

ferent (P>>0.05), the number of sciatic nerve axons, TWL, MWT, PWT, MNCV and SNCV significantly increased

(P<C0.05), the content of MDA, IL-18, IL-6 and TNF-a and the expression of p-p65/p65 protein were significantly re-

duced (P <C0.05), the content of GSH, SOD and the expression of Nrf2 and HO-1 protein were significantly increased

(P<C0.05). Conclusion Fasudil may play a protective role in DPN rats by activating the Nrf2/ARE pathway and inhibi-

ting the NF-kB pathway.
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Bl R 9% T B #4506 A8 (Diabetic peripheral neu-
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FEIRF & (WST-1 ) W B w5t 2t 5 A4 ) 1/ 0F Y
BT IL-18.1L-6 Al TNF-oELISA #3285 £ W [ 26 [
Biovision, BCA il & A rg mt gl AE YR A IR A

Al Nrf2 FUAF HO-1 Huik g B X5 Rl o A
PR F] L p-p65 HLiA T p65 Hiik Iy | 3¢ F Cell Signa-
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TR RREFSFEREER. 72 h 5, KEZEE3EK 12
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1.6 Von Frey 528 &% it . % /] Von Frey
T 0 % 2 DR ST 8 s 7 A s HE RS A 3 e )
VIR B . AR 2GSE R A A 2R B B B v ARk 22
W58 FH, fF K BRE W PR B 20 min &5, Von Frey
JE 3 56 0 85 X8 T P R T v i o R 82 1 i Hs g 3R
W, BT UE T iH e s sh o B R (4 sl 4%
) 1 B R 7, BIR He -4 B 1B (Paw-Withdraw-
al Threshold,PWT),

1.7 Randall Selitto 528 2% CHk™ , % ] Ran-
dall-Selitto 32l & ML A# M 9 52 4 B (Mechanical allo-
dynia, MWT) . 8 € HUBME D 3 BB . A 254505 . 4%
£ H K EE 2 J5 » A Randall-Selitto Ji oz A X J5 B
2 It I 4R 252 185 hn 4 F g 00 38, 80 TR 0 i ie st 8l
P SN OTCF- 45 [ g il ] sl 4 1) 19 B K T
Bl MWT,

1.8 &L 5 3 F (Nerve conduction velocity, NCV)
Rl 2G5 E5 RS L300 I L Z 4 (50 mg/ke) I JEETE
SRR R B o ANV EMOZ 61 5 B 5 22 8 A D AR i pil 2. 2
5 SR R FH U AT B (24.Go) XoF A B i 28 R 47 B
RISV o B R S R Gk MR H SO .
N TACSEPA R S Z M A BE S . 2 s pf 4% 3
(Motor nerve conduction velocity, MNCV) (m/s) = i
B/ MO v AR ), B M 22 45 T 3 BE (Sensory nerve
conduction velocity, SNCV) =E 55 / H i itk .

1.9 HE Be @kl A & #i 2205 B2 8 il RIS 2y
SEHUE .30 I H 288 (50 mg/ k) IR BV SRR R K
BRI B KR i, BCHS A B R, 400 2 3R I T
FE BB EERS K, W RE W], AU n L )
RO R . &JERO) R TR DT, AsEu
TOFOR R R TR I R K 2R K IR U R IR L IR OR
FP AW YA 15 min, YI K b 1 min, 1903 R
LB 3 s Jn AKIREE  PHEL G IR G (0 10 s S5 s
DK e . U0 R RS B K W R B K & B b
EXN T E NIRRT S UK -

110 FCRS e 8 g o A6 00 A pf 22 il o8 i ORI
e A PR 2, 10 D0 B R I G 2H 2L R R D K f
XM AR TG TSRS D R I R, AT A
WL =K, MAR R EROR. B R ET
60 CHRAE TP IF A 40 min, AWK EERVI A FE. 1%
M2 CWEIr AL 3 s. YT R 6 B8 09 0 B 7K . — TP R i 7K i
iR Y E SN T ST UL -8

1.11 MDA .GSH 1 SOD & &l & AL # fh £,
P T 2 WOH , hl  H ZU5 0, AU 3R B0 i B
W R4 MDA LGSH A1 SOD A 132 57 £ 156 B 5 fir

75 K 3 W MDA LGSH 1 SOD B & &
1.12  IL-1B.IL-6 fil TNF-o S &IE A4 HIE,
J B PR AL, 53828 07 J5 L AR ELISA 1270 & i B
s, 2 M 1IL-18.11L-6 Al TNF-o & &,
1.13  Western blot ¥ Nrf2, HO-1.p-p65 F1 p65
K BB AR A, B S A
1 mmol/L 7 B KL 6% fE 40 1) RIPA 24 2% wh i, 78 %%
TRAJE VK BB 30 min, B0 U4 ¥ T . BCA it
FR GRS - VR EE MR RE L ARLE BT R L B 30 pg
FEHE A BE R EFEFLN, 3517 SDS-PAGE Hi Ik F1 5%
FEHEAE, S MERR W #s = 31 3 h. BEJS A Nrf2
P&+ 10000 \HO-1 HLf& (1 = 1000) . p-p65 Bk (1
2000) \p65 L& (1 = 1000) F1 GAPDH Hp & (1 = 5000) ,
FACHEMTHE LK. AR P : 5000,
BT E 1 h )5, B BUR R Gkl & 4500,
Image J FAF53 B 4 45 1 2500 B K BE AR

114 Geit2eatr RA SPSS21. 0 # i ik 47 84k 4t
HOME AR R L (0 £ ) R, 241 18] Fe R 3
R Za0r AR WM HE R LSD: K5, P<
0.05 NEFHGI¥E L,

2 #HR

2.1 JEEFHLRXT DPN K B BT & AN i B 2K 7 1 5%
M) 5 HE ZE A b o ABE  2 K R R i 3 3 PR AIR (P <<
0. 05) . IfiL B i 35 T+ 55 (P <<0. 05) 5 PHAE X BEZH 7L 47 3B
IRARR )t 20 0 2 7 b R v 0] o 2 K R AR Rl i K
S ERBAA A L2 R TG L (3 P>>0.05)
AT Hh IR e 7R e 2 KRR AR R Il B K T 5 0k AT b R
MAEHM L Z R TS IT22E L (P>0.05, I
=1,

F1 SAARGREMMBKFLE(xts)

Table 1 Comparison of body weight and blood glucose level of rats in

each group
20 51 n AT () 1L 4% (mmol /L)
Xf B 2H 12 518.37+34.52 5.68+0.41
i 4 12 411.65+36.49C  25.21+1.56%
P o) HR 2 12 429.24+33.08 22.78+1.62
& b IR AT 4 4 12 417.82+37.38 23.4341.32
T A R e ) 2 Al 12 423.94+35.14 23.1841.46

X B e #R, D P <<0. 05

2.2 WLEFHLRXT DPN KEAT M= sm 5 X i
HAH BRI H R TWL.MWT fl PWT & 3 &A%
(P<C0.05) ; 5HERUZH A0 b, BH X BEA L 2 67 Hb 2R 1K
R B R A MR SR R Bl TWL, MWT 1
PWT 3 T (P <C0. 05) 5 59 & #b R MK 57 4 41 41
P E AP bR SRl A KR TWL.MWT # PWT &
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FEIE (P<<0.05), W2,

2.3 P& HL/RXT DPN KBl MNCV il SNCV (1 5%
M 5 R AR H L, B AL 41 K B MNCV fiT SNCV i
FRRAR (P <C0.05) s S5 41 M L, BH P XS R AL L 2 &7
bR AR R B 2L ik T bR R & 4R B MNCV #
SNCV & TF 5 (P<0. 05) ; 5 3 & 1 /R A 57 12 4 4
Fb L 15 &7 bR = ) i 4K B MNCV fil SNCV i 2% 7t
fm(P<C0.05), W# 3,

2.4 BREPHLZR X DPN R BRL AL B Bl 28 g B 2 A8 4
LRl R IR - D Gl Nl = WA = o U Z2F 4 o Y T
AL HEFN BB RS RS IE R . P E R 40 i Y a3y
AY, G5 H SEREVE B L B S I L 5 0 IR A L, B A

®2 BEHARRITAHASHHMERGCEs)

Table 2 Comparison of behavioral parameters of rats in each group

21 5 n TWL(s) MWT(g) PWT(g)
i e 4 12 4.8440.36  110.8649.54 321.5725.84
BRI 21 12 1.9140.02%°  67.24+5.3°  83.78+7.03%
B A ot 1 4 12 4.23+0.35%  96.51+7.62% 187.09414.36%

WAFHRIRAIRE AL 12 30140277 79.27+5.847 122.51410.457
BEP MR IR 12 3.86+0.3297 92.64+6.5077 149, 47412, 6277
TE: 5 IR e, D P <<0. 05; BRI H e, @ P<<0. 05 5 15 &7 # R AR
R L, @ P <<0. 05

®3 HAAR MNCV M SNCV KL (x £5,m/s)
Table 3 Comparison of MNCV and SNCYV of rats in each group

415 n MNCV SNCV
X AL 12 64.6245.79 58. 1344, 84
580 4 12 35.5442.34® 35.4242.76%
B 41 3 1 28 12 57.2345.25% 53.7244. 26%
7 LR A ) 12 43.48+3.69% 42.93+3.12%
TR AT LR 0 i 4L 12 51.0644.13%9 51.82+4, 0399

W SR K, OP<<0. 05; 5 A A L, @ P <0, 05; 5 ¥ &7 Hh
IRARFIE 4 He g . @ P <<0. 05

R B A B P 2 R W M i L O A ] R
R I LR 2 i i Al = R 48 o R
TS 200 L e T L S G el 2 R A S A O L L RO
B Tl 5 B B S5 AR (P <<0. 05) 5 5 R0 20 48 L, [H
P X B 2 B b 2R AR R A 4 L 3 AT MR S R AR
B AV R T 2 B A A Ak 18 AN ) R R I O A R A
Ak HEZ) TR0, bl 25 B A A0 R s R R L 4% 4 KRR
22 B0 2 W35 T (P <<0. 05) , A BH R X B8 2H Fn
T b 2R e ) e 2H 0 ANOR B O W 5 R T b R AR
70 B ZH AR LU T b R R R R 2 KRR A B 2R B A
ARG B HE— 20 i L Al SR A 3 T (P <<0. 05)
UL 1.2 FiEE 4,

E 1 HEZLEBRMNLEMEFEZELE0X)
HE staining was used to detect the pathological changes of sciatic nerve
ALK IRAL B BIAS L C. PR B AL 5 D. B8 &7 MR AR B 415 B 2 A7 b /K i ) 2 41

Figure 1

.

B2 BAEXRRERGRULSHEMITHE400X)
Figure 2 Toluidine blue staining was used to detect the number of sciatic nerve axons

ALK HRA B AT C. BT BRZH s D, 1 &5 b /R ARG St 2 5 E. 3k 8T 12K 5 R A

2.5  PEFHURXYT DPN K BRUAR 5 4 2 S Ak I I8 Y 52
5% AL A Fb L B 21 KRR AR B A 2 1 40 MDA i
F T (P<<0. 05), GSH #1 SOD & & i F Rk (P <

0. 05) ; SAEAYLH AR bL , P X BB ZH |y &F b ZR A 57 1 2H
BT MR i ) 2K AR 2 gl 4R MDA I 3
K (P<<0. 05) ,GSH 1 SOD & & i # JH5 (P<<0.05);
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Table 4 Comparison of the number of axons in each group of rats

4L n A 5
R 12 81.3347. 26
Bl 12 36,624,017
Bk i 41 12 71.47+5. 24%
TR G L R A 4 12 55.86+4, 922
AT H R ) k2 12 68.76+5. 2329

S RA LR, OP<<0. 05; HEIR A L, @ P <0. 05; 5 %47 Hb
JRAEF 4 e . @ P<<0. 05

55 VE G R AR ) AR L VR AT M R T R R A R LA
B2 40 MDA & 3 AL (P <<0.05), GSH
SOD &8 B EFEm(P<<0.05, WFES,

x5 BEHXRLBEWMESTHUNBREHEEE (xxs)
Table 5 Comparison of oxidative stress response of sciatic nerve of rats

in each group

Z: ]| n MDA(nmol/mg) GSH(pmol/mg) SOD(U/mg)
X B8 4 12 0.5840.03  86.5243.69  4.87-£0.41
Al 12 0.8940.06”  53.74£4.17% 2.2640.17%
FEPE X i 12 0.6040.04%  76.3545,28° 4,18+0.35
HAFM/RMRRI B4 12 0.7440.05%  62.63+3.84% 3.25+0.217
AR EFIEE 12 0.63+20.04%9  72.95+5.02%9 4.05+0.33%¢

5 A, QP <0, 05; 5HIRI A H#E ., @ P <C0. 05; 5 1% £F # /R K
A L, © P <<0. 05

2.6 WEFHL R X DPN K BLAL B Bl 28 48 RE S 1Y) 5%
M 5T AR ZE AR LE AR 2 K BRI R TL-18.1L-6 i
TNF-o & W3 FF 5 (P <<0. 05); 5 # R 4 M 1, FH
PR B 1 £F b IR AIG ) 0 2k AT b R R ) A 4L K
BRI H TL-1B.1L-6 Fl TNF-a 7 & i F A% ; 5 ¥
BT b JR AR S 2H A LY L vk BT bR 5 7 S 4R BR il i
IL-1B8.IL-6 Fl TNF-o 7 & i 3 FEAR (P <<0. 05), W
%6,

*6 BAARRERMMLLE(xL s,pg/mL)

Table 6 Comparison of inflammatory response in each group of rats

4531 IL-1B 1L-6 TNF-«a

X 1 4 27.3940.21 29.2440.23  75.9245.88

T2 2 54.45+3.937 58.374+4.16% 221.374+19. 647
FFL P % 6 24 32.87+2.199 30.4842.74% 119.8749.41¢

HEFHRMRFEE 46, 143,529 49.2543.77% 172.39413.57%
AR E AR 35,2743, 039934, 0343, 1199 125, 13410. 99%¢

AH G BHPE X BB A | 3 7 il R UG R o 4 92 & 1 R = )
B4R AR 2 Nref2 f HO-1 & H K7 2 & T
B (P <{0.05), p-p65/p65 K /K B F AL (P <
0. 05) ;15 7 &7 M /R IG5 52 4 A0 L, 25 T bR = 77 2 41
KA E M2 Nref2 fil HO-1 & HKF B E T
(P<C0. 05), p-p65/p65 & 7K F i & [F ik (P <
0.05), WLIE 3.4 1K 7,

)7\‘%\95"% %/44\‘\\\&
B e e
7 ) XN X
A o @\X \g’g\ A

HO-l e ~ = iy o SO

GAPDH 4P TS TS SN

B 3  Western blot #&ill X R & & #MEZH Nrf2 1 HO-1 EARIZ
Figure 3 Western blot was used to detect the expression of Nrf2 and HO-

1 protein in rat sciatic nerve

\\1’@}&)’ y&"\qb‘ V\L@X
LN C e N .
/‘RX W {@;{‘}7 &%\ :% ‘@}

p—p65____-—__——.

(RS g —,

GAPDH . G G SN S

4 Western blot # il K 55 4 & 4 & 1 p-p65/p65 B A &KX
Figure 4 Western blot was used to detect the expression of p-p65/p65

protein in rat sciatic nerve

®7 FHKR Nrf2 HO-1.p-p65 M p65 EHKFELLE (x £5)
Table 7 Comparison of Nrf2, HO-1,p-p65 and p65 protein expression

in each group of rats

W SXRA R, OP<<0. 05; 5 RA L, @ P <0. 05; 5 % &7 b
JRAGH B4 e # . @ P<C0. 05

2.7 JEEPHBRXT DPN KRR AR-E M4 Nrf2/ARE Fl
NFE-«B A2 W52 50 AT A L A5 78 21 KRR Al
Pt Nref2 Al HO-1 2 FI K- 2 R AIL (P <<0. 05)
p-p65/p65 F 17K F- 8 2 Fh iR (P <<0. 05); S EERI 2

20 5 n  Nrf2/GAPDH HO-1/GAPDH  p-p65/p65
Xif HE 21 12 1.18%+0.10 1.042+0.09 0.15+0.01
AR 24 12 0.2640.02°  0.2840.03Y  1.12+0.11%
B % B 4 12 1.3540.12°  1.0740.10°  0.17+0.02%
AP HURIEFIRA 12 0.5940.04%  0.5540.04%  0.6240.05%

AR E R AL 12 1.3740.1399 1.1240.13%9 0.1940.02%9
50 R L4, D P <<0. 055 SHERI L4, @ P <C0. 05; 15 B &F M R 11K

il 4, @O P <<0. 05

H+




< 514 HHES 2022 F 4 A % 34 %% 48 Med ] West China, April 2022, Vol. 34,No. 4

3 itig

50 R A 00 S A L DR 9 o LG A5 S A DR S
I & E A H, DPNOCH AT R % L & 0 % 10 HE .
DPN iy 784 355 381 35 90 A 40 6 A7 8 #f 28 2F 4 75 A4
LI R R VANE G2 T o | B N o 18 A < B
GEH KWL DPN W & 4 5 Z R HLHA 56 i B
SR L ST 15 5 3 I 00 P i S I SRR A A
BEALE B 4 T 3005 R 2 Jre ok 78 b i b 22 400 4
ST HR 5% 7 109 25 5 %k DPN #4948 FH B H: AT BE A9 1 T BL
il X FIF &R H DPN R 25 A 2R L,

Bl L& /R8T 2 T2 M — R 5 h A
2 RGP I RE IR L A 55 B R 180 L P XU A AR
ST B G 8 I B A 2 R R
LA UESE s . 35 &7 Hb 2R 1 175 T B A1 B B £k
6 S0 B M AR 2 RV I B R L Wk T MR A T A
IT LB M B B f 5 4 8 (Experimental autoim-
mune neuritis, EAN), & /R 7] B B0 #H EAN /)
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