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FHETP' ., wEW, A, x£4EL.E ALALRELE OFl AT #E!
Q. ZHPEHRFEPHEL SRR, B8 A 230038;
2.EBMPEARERRER, B S 230038)
(REIAY FANEXEABATIEEAGHLENMALIMBTHY A . KAAKREBRAABRNEZR
% (diabetic peripheral neuropathy, DPN)#9 L%l ., ik K 120 R SD XA S A EF A BAH, KEIER
THLED P RN FUAFTEEA RASKREEFEEEH RS GRAHRALELNBARKAARE, R
BiaFTHaESY 8 A, it 244 % i F (motor nerve conduction velocity, MNCV) #2342 B2 B B 14 %
HDPN R EFA . XAABBEEAEAREINERRKA0FLA A4 E%E GE-1 (matrix metalloproteinase 1,
MMP-1) | i #& 3F %6 B -F-o (tumor necrosis factor-o, TNF-o) . & 8 8.4~ %-1 (interleukin 1,1L-1) . % 4 4 &
# 1% & -1 (monocyte chemotactic protein 1, MCP-D4 %, £ SLHEFHAE BABKXRAELEZEE
18 2 &9 & (P<C0.05) ,MNCV 2 % F K (P<0.05), fr & MMP-1,TNF-o,IL-1 #= MCP-1 3 & ¥ # & (P<<
0.05), X Y3#H% THest DPN X K49 MNCV 42 &2 & B {4 & f2 8 MMP-1,TNF-o,IL-1 # MCP-1 #
BAABEENFHRME(P<0.05), FRNENAARANALIALRRNYFAX A, FARAMNETREEAR
THEL P4 s DPN X £4) MNCV . 2E2 & B & o5 MMP-1, TNF-q #o IL-1 69 2 i AR b 4%, £
HEAGTFEL(P<0.05), it ARPEBATHELELTAG DPN.ANH EAHL I LG EARBFRER

X EREAAARAMNEEMME.
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5 PR % i Bl ¥ 42 %5 7 (diabetic peripheral neu-
ropathy, DPN) R ¥8 IR B # I 09 3 R AE 2 — , BB IR
JEHAR 5.10.20 /5 DPN K445 558 30%.
60 26,90 %M, 3 I RAFAE b DU i 328 3 R LR B
YRR R B B BT, AT BRI B R K K
R ZNHEER,"EXWEBELEERE. PEHE
§7 DPN 37 & TR AWM BE S0, B %8,
DPN gy EEUE R IS M FEE AN £, ERBERE T
PR ABARS , BASRSEMNGEL EBZIR,
AR R W, 38 K18 M 367497 DPN ST,
ALBEALEH DPN KEER, FEPAHEBTHE
P RS, MEL B S FEE, RO i 2
R4 B H B B-1 (matrix metalloproteinase 1,
MMP-1) , it 98 35 3t B -F-o (tumor necrosis factor
alpha, TNF-o) . 5 4 i /i £-1 (interleukin-1, IL-
D, B4 M # kB F-1 (monocyte chemoattrac-
tant protein-1, MCP-D) F &, Wit EEABE T

BEME -BRERMF¥ELTIHE (81273646)
EEEN ZHET (987, 8, MLHEE
BIEEE . B E B, shengm_66@163. com

WriE DPN mVE FRALE . L o e BK N A 7
B i& DPN $2 4 S0 50 4K 8 MBI 2R .

1 ##

L1 ZRAY R TP (EE 30 g, 81l
15 g, 4P BER AES 12 g, EHE BRI
%9 @) HERMEZRKEE K8 E B # H O
B4, HS 20140914 PEERE - P EIM AL ARL
&, fit 5 130825A ; i A5 & b8 4R AR 45 e 1) Be
8100 g FM P EHER 17.5 ¢, KEB ER. X
HH10.0g, B 7.0g, EXW12.0g, 8 2.5 ¢,
B3 BEHL 0.5 ¢, MM 15.0 g, Fik R IEAE
£5.0 g HERMPEAKRESYE ML,

1.2 XKz SD AR 120 B, &R E 220~
280 g, 1R . WHRZBE LR P L. L=
A[ES : SCXK(#5£)2011-002,

1.3 N KLEF B BRIEE E (streptozotocin,
STZ): & F Sigma 24 7, #it & 20140505422;
MMP-1, TNF-q. IL-1, MCP-1 A Bt 4 5% 4 #r iR 7
&5 E-30641, EEMHEYRERRA AR
fit; Powerlab8/30 A M E S RERXLK . M AH T
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ADInstruments 4 7=,

2 A&

2.1 YA RKEBEH B ER SDHEAKR
120 2L BEHLIEE 15 RAERIEH A, F LA @ iRk e
Fo HAKBENHBHRE 2 ARG, RAEIERAKS
STZ 77 B & i PR s K RUASEY , B 25 B e 4 4 &
Ja, KBEE 12 h, Al pH 4.5 9 0. 1 mmol/L ##
NG R EE STZ, 4% 35 mg/kg M IE 4524,
72 h EFEEMBE=>16. 7 mmol/L #F4/EH STZ ES
IR AR BRI FEH 4 d 55 2 K% 35
mg/kg BREEH STZ, M2 LB EERETH
WAL, S R RAT 90 HERBH R AR, BR
SRR B K B BENL > A R , 0P 46 e 0t BR 4, )94
TR P LR .

2.2 HKHANEBEEFE SMEAEETERRES.D.
BRI BHAKRAFHEH 9.0.4.5.2.25 g/kg H &
(HAETFRAGKHAEN 18.9. 4.5 EFH
2, BN K B3 P A 8 0. 225 mg/ke) B B
BH EFAMERMARKREZRATRIEAET,
HEEBA SR, LTRBIERIERHAN, KA KR
ST EIRRE RS,

2.3 ARERBERAEMNNE LAGSH. K
R B FTAL 3 BRI P9 » 5% HH L 35 L A 4B 1B Y
(Farapinik 2 O ok il KB M 20 CTE4aH#
REBEAKSA 2 cn, REF KBS MESN &
H K T B SR KR B K IR B S R R R B
2.4 MAMBEFEEWE A% 8 AKX KB
WL, TEZE 0 B U300 4 A\ B AR, 76 BR 3 G ) A 2 R UG
55 Tk [E o3 B4 A D R AR 3 5 Powerlab 8/30 44y
FEIERAGERE, IDFEE w2 A shER
ALREAR I, T8 B e R AR B BB, R BB 3
2 1% % & B (motor nerve conduction velocity,
MNCV). MNCV=1ig 3 H 1} 2 [ # ¥ & (cm) /3 {E
AR (9, A H AR MNCV 197254k,

2.5 XKML E MMP-1, TNF-¢.IL-1.MCP-1 & &
WE L% 8 A 3 Bk BUm , K MKt
MW & MMP-1, TNF-¢.IL-1 . MCP-1 & &, ™
W& i HR IR A % 3 AT iR & U BE R 4R

2.6 HitE K RA SPSS17.0 ®KF#iT4
. EEATERMH YR EIRESEGED"H#
Tt ¥R, B TXREYHRITHWHAILR,
R ENRS R 3 M EE., OEFAMBRA.
FKRABWAMSEER R, QERMAMEIAEET
B ERAEH - RALEAREFESTERRENX
ROHMBPLEHERA LSD K (Jr £ FEH R

Dunnett’s T3 8635 (F ZARF0) ; @ P4L e f
PR TE . PN EA . RABEEFZ06,.4
FHHLE LKA LSD KK 3R Dunnett’'s T3
. P<0.05 RREZRAASKITEE L.
3 #R
3.1 HARKRERBERMEM MNCV g O
BANRKEZN: SEFHUE  HAEAARWEZERR
¥ B8 B # I+ (P<<0.05),MNCV B E TR (P<
0.05), QEHBERTHRNERXR KAWEET
FaLxt DPN K B MNCV Fl{Z B iR B B {8 #5%
BLEA B R 8 H 2K ¥ (MNCV. F=7.30,P=
0.001;#2 5 B R{E : F=262. 60, P=0.000), &
5 2 P8 E T B8R 7R DPN KR MNCV
MM EBE SRNEEABBETEARRERRE
BEMRNREE. ORIFERTER S P8k
BORE L AN R ) B B 13 B R 7 B0 AN B e xot
DPN X B MNCV 142 & 8 & B /9 %% 07 48 H 3%
ERYWEAEKIT ¥ B XL (MNCV.F=3.16,P=
0.040; 2RI RH . F=492.53,P=0.000), &%
1% 30 B B I3 RR T UL Xt DPN K B MNCV 4
BN 5 AR AR 4 (P>0. 05), k. h BRI EH
¥R T BURLFE X DPN K RIZR I8 5 B A a3 1
AR B (P<0.05), B#EL,

1 SEKRMNCVHEZRBERMELRTES)

A g n  MNCV/(m/s) ZERBEB{E/s
E B 8  39.85%5.81 33.680. 57
B 8  30.93%3.04%  49.62+0.52°
W & 8 43.25+2.76 42.29+0.38

IR T RR AR 8
EIEERTERFAE 8
KA THRSERNE 8

HSEHE R, » P <0.05; SEBAHE, # P<
0.05; 5 B4 8, A P<C0. 05,
3.2 HBHIME MMP-1, TNF-¢.IL-1 1 MCP-1 &
B OFEBMEEMEW.5SEFHE S
A R E MMP-1,TNF-q.IL-1 #1 MCP-1 ¥ § £ ¥
H(P<0.05, QEHABBETENNEN XK &
1385 7% 7 BB % DPN K R Jfil 5 MMP-1, TNF-q.
IL-1 #1 MCP-1 #9305 ¥ B A B3 B 0 7] & K
(MMP-1:F=20. 30,P=0. 000; TNF-: F=18. 35,
P=0.000;1L-1: F=10. 08, P=0. 000; MCP-1,.F=
8.93,P=0.000) , KA E T8 7 Bk 7 2 FE K
DPN X B i1 7 MMP-1 1 TNF-o 8938 £ A1 , 15 5
B F L1 800 &, 50 &KL E
MCP-1 #B M Btk . O & 388 T BORL A1 P 44 ik
BN H L A o L ) B EE AR R T SR X DPN

45.47+8.16%
40.10+8. 38*
36.2114.432

48,5840.35%4
46,5310.38%2
44,68+0, 24%40
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KB E MMP-1, TNF-o #1 IL-1 B985 5 B &5
i, ZR Y EA %% 8 X (MMP-1. F=6. 06,
P=0.003; TNF-a: F=8. 74, P=0. 000; IL-1. F=
4.21,P=0.014) , P EHEFE T B0 1 7 & K
M MMP-1 #1 TNF-o B30 8 & fF F B 4 %
(P<<0.05), B A B9 7 OB &5 1K ) & P& K . 38

MMP-1 1 TNF-o« MR N 5 P& KHE Y (P>
0.05) RN B R i 78 1L-1 M3 B BT 9 46
Jit 4 (P<C0. 05) ; AN TR ) B B 19 B 8 7° JBURL 1K
H MCP-1 N 5 R HLER, 2R IKIT¥E
M(F=0.775,P=0.518), L% 2,

%2 &AMF MMP-1 TNF-o.IL-1 f1 MCP-1 & Rt (x+s)

e

4 n MMP-1/(ng/L) TNF-o/(ng/L) IL-1/(ng/L) MCP-1/(ng/L)
F % 8 98.514+ 7.54 83.63%2. 64 59. 81+ 5.23 152. 06+ 3.22
B OA 8 109,12+ 5.69° 94, 24+4.82" 76.11% 6.99° 182.33+16. 68"
e R 8 97.30+ 6.94 85.86+3.43 67. 43+ 8.69 158. 43+ 9.68
KERBRTBAEANE 8 94, 21410, 85*% 79. 26409, 857 56.42% 5.06° 161.23+10.50*
ERERTEARRE 8 83.30+ 4.01%2 73.06+1.15%% 63.93+10. 46* 161.95+ 5,997
EHBRTEREANE 8 95.73% 6.20" 84.68+3, 92* 64,55+ 5.07* 156. 05+ 8.08*

E:SERALE, » P<0.05; 5ERMLE, # P<0.05; 5 P& k4l i, A P<0. 05,

4 itig

B PR A R T4 P B 5 3R A 4 X B A X A R T
FIEM—FIMRMERL. R DAL — AT
BB R, B 2030 FE S H 3. 53 [LHEIRR R
#U, DPN 2R B E RMIFREZ—. B,
X R ERUESE W RR & B &R o
MERK A EERARES) N —RIMESE A
fE, DPN &4  KBRPHAAEEKERN R EMAME
BE . SUKXKERMEHNF(TNF-«.IL-1,MCP-1 %)
5EAMKG MMP-D) RE 45 F &ML AS MM
HEFRP N EB—RINARERESF (mE
b R AR R R E QKRS WA R %
BEVK KA. TNF« B—FEEHEBEEWAR
FHEMEAT EAYEEOEREE T, B RIL-1,
IL-6 .C R NiBH K& M, M 5] & DPN, 5 IL #1
C KRB A, TNF-o 5 # 2548 2 ) B 56 B
gl # db/db DPN BB /NE M A B L A,
TNF-a, IL-1B, IL-6 #1 MCP-1 f#) K ¥ 3 % Br 1%
™ fE STZ % 5 f 8 IR 7% K B 8+, IL-18 A
TNF-a mRNA £iES#E", GE, REHTE
DPN R P BB EEER . ALBRRA STZH A
EIRERN T EERERREKEER ERER. 5
EFARE BRFRER KK MNCV B B &K, 2
B 6 B B (5 7+ &, It % MMP-1, TNF-q. IL-1 fI
MCP-1 ¥ B EHE. SR % DPN H & & # 5
U, HmEREE FAIgES 5T DPN WAL RE.

DPN ABERZ, PEBEAHNK L, HE R
XEFEAMEERY ., FEKKRERTELS
W R “THIBAR « KR IH BT « BIE"“HER - B
W RN HBR - BEUY ., HEERILEL
S B ERE L BHRE 2k RO A, AR I L 5t BEL 4K R A

i 5% LAHCAS R ¢ 72 BE 107 3% %F F DPN /MR R 1 15

ZUT, H EFRLEXHARES T AB/ESHK

BH L35 I 38 4% B9 36 57 TR U, B 1 e oA ol ) EE R MR T

PR, THPEHERMEBE TR, 2REMT HES

s HIAH AR Z ST REAh L, 3 LI, B REAT

i, %A TR AR AL, SEERA,

HARE B BRAR ERIEE AR

Pm SER A, B R E YRS SIE ML AERT R

B 25 5 X% I e T I 4 I, E 8 R S #00E L AT 0k

RN R XGRS L, EE AT+

SRk CHEFEHYERRIIZI, AT REHZ .
ALK E 0 DPN KB4 T8 IE8EE 7 Bk

AP VEARESAYL, MEEARETEAEKE

BKFZ, BGRER, KRR THRY DPN X K

# MNCV M2 B R B S f 300 B A 39 B sl &

#REitE, X+ DPN X Bt # MMP-1,TNF-q,IL-1

MCP-1 #4934 R 1 3 B A B B 9 7] 2 K 84, A (8] 57

BEXNARBERHBOIZ2AALARMERRFR. Kbk

LHABET HEX R P, WKL HER

TRAL S X G A L M E X ERE

B, AR R EIDER 7 B S P8R [ 18

PREGRUN 2 AR B R MR, ZRE

B, B I B T BORL AE 98 & DPN, H LI 0T fE &

B AEREETREER SENE—RNXER

BTG ES DPN 5 R4 E FH 4 2 B 1 E 24

KE,
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Action Mechanism of Qiguitangtongning Granule in Regulating Inflammatory
Factors to Prevent Diabetic Peripheral Neuropathy

LI Dao-wei', SHEN Guo-ming®, WANG Hao', JIANG Ai-juan®, WANG Liang®, YOU
Liang-zhen', WANG Qin', HE Ying'

(1. Clinical School of Integrated Traditional Chinese and Western Medicine , Anhui University of Chi-
nese Medicine , Anhui Hefei 230038, China; 2.Graduate Division, Anhui University of Chinese Medi-
cine, Anhui Hefei 230038, China)

[Abstract Objective To investigate the effects of prophylactic administration of Qiguitangtongning Gran-
ule on related inflammatory factors and to explore its action mechanism in improving diabetic peripheral
neuropathy (DPN)., Metheds One hundred and twenty Sprague-Dawley rats were randomly divided into
six groups: normal control group, model group, high-, medium-, and low-dose Qiguitangtongning Gran-
ule groups, and methylcobalamin group. A rat model of diabetes was reproduced using intraperitoneally in-
jected streptozotocin combined with high-fat feed. Prophylactic administration of corresponding drugs was
performed for 8 weeks. Motor nerve conduction velocity (MNCV) and tail-flick threshold temperature
were used to evaluate the improvement in DPN. Enzyme linked immunosorbent assay was applied to deter-
mine the serum levels of matrix metalloproteinase-1 (MMP-1), tumor necrosis factor-¢ (TNF-a), interleu-
kin 1 (IL-1), and monocyte chemotactic protein 1 (MCP-1) in rats. Results Compared with the normal
control group, the model group had significantly increased tail-flick threshold temperature (P<C0. 05), sig-
nificantly reduced MNCV (P<C0. 05), and significantly increased serum levels of MMP-1, TNF-q, IL-1,
and MCP-1 (P<C0. 05). In DPN rats, the effects of Qiguitangtongning Granule on MNCV, tail-flick
threshold temperature, and serum MMP-1, TNF-q, IL-1, and MCP-1 were significantly dose-deﬁendent
(P<C0.05), and the dose-effect relationship varied between different doses and indices; different doses of
Qiguitangtongning Granule and methylcobalamin had significantly different effects on MNCV, tail-flick
threshold temperature, and serum MMP-1, TNF-¢, and IL-1 in DPN rats (P<C0. 05). Conclusion Qigu-
itangtongning Granule can prevent DPN. Its action mechanism may involve regulating the complicated in-
flammatory factor network, and its effect has a significant dose dependence,

[Key words]diabetic peripheral neuropathy; Qiguitangtongning Granule; inflammatory factor; motor nerve

conduction velocity; tail-flick threshold temperature



