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BE BRY AR & R MR 3T ko B B A 22 9% 30 Rle R IT 2R 2 INK A= p-INK & & A 09 %h, ik ik 7 B9 db/db
Mok SR 120 R R AR 2 AR F R A R A B KA & F KA FAF A, BM 24 R, RIEF A T A db/m Ak
K24 A AEFM, BA M EFML T EFRBRAMK, MAFEEHE B, FEH T8 meke, 57 FLH 6.8 gkeg. FPHTHA
3.4 glkg M&FTHA 1.7 g/kg, s HbAnifAE 55 20/ TR AAB R BT ] (35 FhAb 245 ik F | fe i BT & INK & p-INK & & & A
FRAF, GRS EF AR A B B A e R TR BRI 4R ROR R AR BT ) 39 B 4545 , MNCV i 3 B 35485,
& TNF-a #o IL-1B /K-8 2 &4, INK Fo p-INK % & k2 8% F &, £ 53 LA %1t 5 &L (P<0.05), i X e ks &2 A T4
Jrof ) B AR 22 9% N R, T A G m LB S AP B AE Sk B dR 48 H R R USRI 1], 4K e i TNF-o Ao IL-1B R, 2 d0 TR
INK #= p-INK & & £ i .
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Clinical Effect of Tianyang Fumai Decoction on Diabetic Peripheral
Neuropathy in Mice and Its Effect on the Expression of INK
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ABSTRACT Objective: To explore the clinical effect of Tianyang Fumai decoction on diabetic peripheral neuropathy in mice and
its effect on the expression of JNK and p-JNK protein. Methods: 120 cases of mice were selected as the observation subjects, they were
divided into the model group, lipoic acid group and Tianyang Fumai decoction high, middle and low dose group according to the random
table method, 24 cases were in each group. Besides, 24 7-week-old db/m male mice born in the same litter were selected as normal
group. The plantar thermal response time, motor nerve conduction velocity, serum factor and the expression of JNK and p-JNK protein
were compared and evaluated in the six groups. Results: Compared with the normal group and the model group, the plantar
thermosensitive reaction time was significantly shortened, the MNCV speed was significantly increased, the serum TNF-a and IL-13
levels were significantly decreased, and the expression of JNK and p-JNK protein were significantly decreased in the lipoic acid group
and Tianyang Fumai decoction group, the differences were statistically significant (P<0.05). Conclusion: Tianyang Fumai decoction in
the treatment of diabetic peripheral neuropathy mice can effectively increase the motor nerve conduction velocity, shorten the plantar
thermosensitive reaction time, reduce the concentration of serum TNF-« and IL-1, and then down-regulate the expression of JNK and
p-JNK protein.
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FEELRNA B H R AR TG O, B pU R e e 2P, DPN
SRR S 2%, vl e S BRI A 5 0 L SR L R S
AR S W W I K= e 1 R TR S I S R R U
AN, c-jun FAAR G N (NK) & — 2 8 1 i, ot
(p-INK) J5 AT /M B i B SR Ao A (5, S fipL Ay
WAAEIN o FURTIG ARAT B 1R R 1 TSR SR EL Bl
A A A5 VE 25 R TR BEVE T T DPN, - HL3 ] 7™ A — s i R
R, BRI 2 XL S S AS T 3R B 14 9 R TR i S
JSE i ARYE A BB L T 24575 790 DR R 2 4 7P A0 i
JRZ R, REAE bz R FA TR A 5 245677 DPN 1l
PREY: ALY P 2575500, A I B ER B, 196 I 45 2 Ak, H i
UHE)" 2 DPN i RIAYT o AR SCHIHXT DPN /I [l A7 2% %
JEXF INK 1 p-JNK # HRIBHIRN , 5 7ER T DPN Ak HL
(14 RSP BH AR ki A AR 7288, Al AT PRI S PR Al

L ORI i3

1.1 ##

111 SE3esh¥  WOSRAREIY R 7 JEEY db/db /NRR 120 A
R 30~45 g, ¥Rl G5 J2 SPE, [RIHHIESE 24 H db/m [A]
B M N RIS ST SR SR IRFE A R I TR S A
FAVFA] SCXK (31)2017-0005), /INEUERIFR 25 18 - L JH A} it
AT KR i 20~25C B B R 45~65%, 6 12 h
BRIE .

1.1.2 {¢8  DP-YLS-6B & GBIV ERHGH AL, AU HT W RRAES A5
A RS ) s MHY-22579 BigEX G5 43 A, b st SEAAURHE A [
5 E] 5 TG-16S T s O il,  FIgH B ER & RA R
WD-9413B B g 158 & 4, dbati R AR A BRA A
MD3000/8 A5 5-RAAILZR S, I SRR RAT

1.1.3 254 KRMHEMKGE T MR 10 g, R 5 g, 4B HR
10 g, WA S g, BEAMFE 10 g, %227 15 g, b 12 g, 112K 3
15 g, 1125 10 g, #ifc 15 g, 2419 12 g, B3 10 g, 5% 10 g, AS
10 g, F+5 12 g, MBI E 15 g, M8 g, FIE S g A HE 15 ¢
F19 BRA M, LIZEROKRAE B2, e s lm F &
0.68 g/mL . 154 0.34 g/mL FEKI & 0.17 g/mL BIZ5 ; iy
PRI SR RE 2 AT PR 7] b ESC S 257 H20133253,
JK%:0.3 ¢/ K,

114 &% WREIFRIEN T -a (TNF-o), HAMEAE -1p
(IL-1B) Mk S e iR &, g 44 MR A BRA w1 5 INK Al
p-INK BATTRERLAR, Bk G J5 AL, 5 1E Abcam /A ],

1.2 KA %

TECI B A T &N R 1 )G T W St T
5 BT, HaS B MEE= 11.1 mmol/L ¥ 120 HAE R /N
SRBENL A BAEIZ B oE R4 (78 me/ke) K FHE k7168 g/ke) |
(3.4 gkg) ALHIEA1(1.7 gke), 45255 DI 5/ BUK LT
R P00, 440 24 L [RIRT R 24 HAES db/m /NECAIE R
4, IEHAFBTLST 10mL/kg F8K, TiA25444 T 10mL/kg
A2, 4 HRET 1R IELR4 2 8 il
1.3 IMZEIEHR

13.1 BRMBREEE FRe—KEB AL HE, ik
FIREWIRAY B EIRIE N 55°C 0 MR TR BB (EH5 K/
JCE TR RO 28, LA/ B R E 3h A k7N
SIS N 0, B FUNRE S E 3 WK, FF1RIRR 20 min, 3
GRSl
132 IZFMEERFEEMNCV)  Tifa—KHE B A5
Ji 8 F MD3000/8 7 {5 5 R AEAL IR R G . 1 ek i /N
ATAMEMAANT [F52 , 10 s H i A B, 40 B CEE /IS BB ST A8 i
28 TSN I D SRS B 5 SR el AR S /DN BRA A e 264 1
P SRR A SRR, A 3 K, (] f% 5 min,
MNCV= P& Al (B (em)/ & A AR (s).
1.3.3 M3& TNF-o # IL-1B TG K E 4254
Jr, B ESh KON 2 mL B THoEEE H, TG-16S R B L
3000 rpm, 5 min, M E SV, T FH R G 8 1 I /0N BRI 37
TNF-o F1 IL-10 W& &, P45 4% R AR AERRVE AR I
134 INK #1 p-INK EARIE TH)o —KMEB AL G,
PR AL SE, EWBUN IR SR, RREES, W
SDS-PAGE BEHL IS, FLIK S8 545 , %85 22 PVDF g [
FH Western blot 15 INK Fl p-JNK £ [ F35 15 00 , S 5
RGN 0 I OB I 55 R L (INK T p-INK) AT Py
SR A A
1.4 GEit=Za0h

K SPSS23.0, i1 B (v )RR , Z2H WA T A R 25
Fr 2200k, I LA T LSD-t K 56idk, DL P<0.05 H2ZE A 5

PES-SE
2 BR

2.1 4R/ B R s B2 B 18] Eh 4%

SIER ML, BRI /N BRI s (] B B 4E K (P<0.
05); SHRAIL A L, B2 FR AN K BHE Mk iz 41/ R IS $VgUx
O[] 2% {08 2 45 (P<0.05) , RIS K e il 3= 1.
2.2 &4H/NF MNCV b3k

HIEHAME, #E4H /N MNCV 85 B i 45 5 (P<0.
05); S AL M EL , B2 BR AL AN K FH & ik iz 41 /N B MNCV i
JFEFS i AR S (P<0.05), R4 S S HEL LR 2,
2.3 KHPMRIMFE TNF-o F0 IL-18 tEEL

SIER AL B /NI TR TNF-o A1 IL-18 /K34 8
F FFHP<0.05); SRR AT L, 6o FR AL AN K BA & Bk iz 24 /N R
M3 TNF-o0 A1 IL-18 B T B (P<0.05) , PEAHEUE K e i UL
#* 3.
2.4 FHNR INK 7 p-INK EERIALLE

SIEFAMEL, #RA/NR INK M p-INK AR EHE
LT (P<0.05); 5T L A L, A7 S R 2 RN K PE R KA A1/ BR
JNK Al p-INK 25 [ 2635 i 3 T F#(P<0.05), EANEUE K 4 i HE
I.3¢ 4, Western blot LA 1,

3 3t
DPN M B 4 B UL T R A , 32 %8 B R 28 3B

Bz S [ B2, IR Z RN A O shid et 22 |
WUTE T3 B TRESFREAR , 4 AN S S Wi T il 155 o 2 TR
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Table 1 Comparison of plantar thermal response time in six groups of mice (n=24, xs)

Groups

Plantar thermosensitive reaction time(s)

Normal group (10 mL/kg distilled water)
Model group (10 mL/kg distilled water)
Lipoic acid group (78 mg/kg)

High dose group of Tianyang Fumai decoction (6.8 g/kg)
Tianyang Fumai decoction medium dose group (3.4 g/kg)
Tianyang Fumai decoction low dose group (1.7 g/kg)

F

P

11.45+ 2.09
21.89+ 3.53*
17.87+ 2.91*
1491+ 3.21*
15.23+ 3.23*
17.39+ 2.19*
34.762

<0.001

Note: Compared with the normal group, *P<0.05; Compared with the model group, “P<0.05.

3R 2 NEHNER MNCV BUE LR (n=24, x5)

Table 2 Comparison of MNCV values in six groups of mice (n=24, xzs)

Groups MNCV(/s)
Normal group (10 mL/kg distilled water) 28.65% 5.09
Model group (10 mL/kg distilled water) 16.31% 3.76*

Lipoic acid group (78 mg/kg)

High dose group of Tianyang Fumai decoction (6.8 g/kg)
Tianyang Fumai decoction medium dose group (3.4 g/kg)
Tianyang Fumai decoction low dose group (1.7 g/kg)

F

P

2376 4.87*
29.89+ 8.01%
24.02+ 6.34*
2247+ 5.02%*
17.527

<0.001

Note: Compared with the normal group, *P<0.05; Compared with the model group, “P<0.05.

% 3 ANA/NR IS TNF-o 70 IL-1B8 EEEB(n=24, x+s)

Table 3 Comparison of serum TNF-« and IL-1 values in six groups of mice (n=24, xzs)

Groups

TNF-« (ng/L)

IL-1B (ng/L)

Normal group (10 mL/kg distilled water)
Model group (10 mL/kg distilled water)
Lipoic acid group (78 mg/kg)

High dose group of Tianyang Fumai decoction (6.8 g/kg)
Tianyang Fumai decoction medium dose group (3.4 g/kg)
Tianyang Fumai decoction low dose group (1.7 g/kg)

F

P

351.09+ 35.21
491.65+ 53.82*
379.43%+ 44.63**
429.11% 58.32%*
431.78+ 66.19%*
443.51% 45.32%*
22.181

<0.001

51.87+ 13.21
69.79+ 14.09*
53.69% 13.65%
60.67+ 12.01*
60.81+ 13.87*"
61.32+ 10.09*
5.889

<0.001

Note: Compared with the normal group, *P<0.05; Compared with the model group, *P<0.05.

HHE AN B R A A, PR FIN2Y DPN
RS B DRI R Jk s B2 <0 DU 45 IR AN
' BH R TRV R A S PRV R AR s TR U & VB PR 2% D& T
T R 22 R s YR DU 5K Pk 46 BHL 2 388 DS , BRI T DPN AR
DL DU IRRA J58 B LTE 7 AR o TR PRS2 bk i ELAT 4 b B
PH 54 538 Dk 4% 22 DI, FT #2035 DPN I R FRAE , DA
HRIEIRYT DPN, HEERIWE A/ iR H F db/db /)N FRAE AR
FREIAEAST , HL 7 JEE A2 A7 /INERIF I 3 30 DPN SR, Jg Bk A8

FERO BRI A2 Bl TR TR G B IR B2 A R AL
S RNk REH AR 2577, IR P A AEE
KM | PR B A AR S5 BT TR ANE B Z D, S 221
Mo LA BT L2l MRS B IR S A A B SRRSO A TN, B0
HAT R IR AR NS BA i UM A 7 I,
P15 G A R I 2 RO VE IO, PRV B AR
PR, T H R REIE 245 AR =, J5 50 v v 25 Rl R A A
{15 LAY I EHE B R 3 ik ¥ 7k LI PR L i TE R B
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Table 4 Comparison of expression of JNK and p-JNK protein in six groups of mice (n=24, xzs)

Groups INK p-JINK
Normal group (10 mL/kg distilled water) 0.46+ 0.12 0.69+ 0.11
Model group (10mL/kg distilled water) 2.10+ 0.43* 2.34% 0.33*
Lipoic acid group (78 mg/kg) 0.79+ 0.19** 1.14+ 0.29*%
High dose group of Tianyang Fumai decoction (6.8 g/kg) 1.23% 0.34* 1.05+ 0.23**
Tianyang Fumai decoction medium dose group (3.4 g/kg) 1.18% 0.31* 1.56x 0.32**
Tianyang Fumai decoction low dose group (1.7 g/kg) 1.45+ 0.32% 1.63% 0.45%*
F 83.307 84.741
P <0.001 <0.001

Note: Compared with the normal group, *P<0.05; Compared with the model group, *P<0.05.

43 kD - - - e— — w0 actin

48 kD — — e—
53 kD e SEEm sees Sew s o amm  NK

D = . e - e K
A B C D E F
B 1 AANBRERHZ T INK B p-INK EAFRIEER
Fig.1 Expression of INK and p-JNK protein in dorsal root ganglia of
six groups of mice
Note: A: normal group (10 mL/kg distilled water);
B: model group (10 mL/kg distilled water); C: lipoic acid group (78
mg/kg); D: Tianyang Fumai decoction high dose group) 6.8 g/kg);
E: Tianyang Fumai decoction medium dose group (3.4 g/kg);

F: Tianyang Fumai decoction low dose group (1.7 g/kg)

SNk R T DPN &YT (1 S0, A SCHR-T R B E kiz X DPN
INEUINRR PR R4 B HoXE INKC AL p-INK EE I RIB 2, S7ER
I PRYAY T BT SRR .

ARSI FE R, B BRI P A ki 21/ B RS VU
JOLER 18] dh S A, B R A RN K BH A2 ik 41/ B MNCV 3
R B, B RR AL AN K BH & ki 41/ UM i TNF-o il
IL-18 B2 TR (P<0.05), 78 K FHE bz ol A 3 /N R
DPN i R AERE AR , AR /N BRARAE SN o S BT A Ay, A0 i
FNZ 5 H 1T DPN R A R R R, T o R 2 RAR P4 Ak
I, AT A RO BRALA N 8 R R 5 T DL o 4 e AL A
PRI e B2, 3R LA A 55 3 Thi e 3% DPN JEIRED, A
SCHFFEZE A R BRIk T 5 Bt~ R B AH I I PRI 7%, EL
e AT R TR -E R AL, i — DR S R B A ki I R A
Bk, BRI RIS Bk h LA S SRR
AL A DR I B A AL S BN

DPN ) &I tIL i 5 Sk 52 2% , 7T 5 108 2 KT  RAE S
B AR NI A GRS, INK IR A J5 S 15 B, AERLIAR
ARG Ak SR T SR R A AR R A AR e,
L2 FRRAFT R, INK R 7 R AR IR B A 5 T AT AL A
GBEUIRE M5 RAENL . A SCHFFE W, 5 15 5 AU L, B
RIZH/INER INK I p-JNK 2 (HFRA W] . FFH(P<0.05); SHRIZH
AHLE, BRAEERAL AR BH A kiz 28/ B INK AT p-INK 85 [ 3R35

B3 T RE(P<0.05), #78 K FHA bkiz vl A 2K INK F1 p-JINK
HHFRIE . MOCHERTFERIIPY, INK H 1 33K S HLA S AE SN,
SEIEARSC, w24 550 Al a2 R A S AR AT, B T )
INK PRI st 72, T 9 INKCAT p-INK 4 3238 KF-, JF AT [A]
FEAE TR PH A I i 36 o AR TN PR P 53 K T A 478 105
DPN Iffi RY 7 R 1,

LR LRI, B Tk % B s Tl Rl ok 22 72 /) BRURT A
RN HAZ Bl ph 2o A B 457 T R ARHUST I I T]  FEEA1
Hifn i TNF-o A1 IL-1@ ¥ B2, 2E 1T 9#1H: INKC A p-INK 25 H
#Kiko
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