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[ Abstract | Objective: To investigate the effect of Tongxinluo capsule on adhesion molecule in diabetic
peripheral neuropathy KK/Upj-Ay mice and its mechanisms. Method: KK/Upj-Ay mice were randomly divided
into model, Tongxinluo low-, middle- and high group (4, 2, 1 g-kg™'). C57BL/6 mice were selected as control
group. Mice were given intragastrically for 12 weeks. Motor nerve conduction velocity (MNCV) and sensory nerve
conduction velocity ( SNCV ) were detected. The content of intercellular adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1 (VCAM-1) in blood were detected by flow cytometer ( FCM). The expression
of ICAM-1, VCAM-1 and nuclear factor kappa B (NF-kB) in sciatic nerve were examined by real time PCR and
Western blot. Result; Compared with control group, MNCV and SNCV were slower, ICAM-1 and VCAM-I
contents in blood were increased and ICAM-1, VCAM-1 and NF-kB expression in sciatic nerve increased in model
group (P <0.01). Compared with model group, MNCV and SNCV were faster and ICAM-1 and VCAM-1 contents
were decreased in Tongxinluo middle, high group (P <0.05, P <0.01). The expression of ICAM-1, VCAM-I1
and NF-kB mRNA and protein in sciatic nerve of Tongxinluo group significantly decreased (P <0.05, P <0.01).
Conclusion; Tongxinluo capsule ameliorates diabetic peripheral neuropathy via inhibiting adhesion molecule

expression in the diabetic peripheral neuropathy mice, and this is due to down-regulating NF-x«B.
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¥R 5 B B 4 9 28 ( diabetic  peripheral

neuropathy , DPN) Ji Ilfi PR I 4 PR f £8 35 d5c 3 UL 1) 12
VI R 2 —  H R R 10% ~90% A4
o Z2 1 IE B 2% B DPN & s AL il J2& 22 IR 3R T 2L
UEARWESE Wk, DPN GB35 v 22 2 B 20 5, 4 i i
IR 6 B 23 1 (ICAM) |, P-3E$% %5 7 THis ™, 36 b
g3 F I & DPN H SR ALH Z — . I K05
7RI U 25 B B RE S Pl s% DPN BB 2 59 IR PR AE IR 42 5
Mzl D . KK/Upj-Ay /b BUR —ff B @5
R (Ay) 2848 1 A & 2 BOBE DR 9 /N BRBE TR, 28 35 il
W 5E R B KK/ Upj-Ay /N & DPN (1955 B 52,
QA B 2 2T AE AR ) R TR IR R A A AR
PRI, oM 2 e e 2 Ak %1 L ORIRITIZ IR YT
PR #2255 728 (9 VR HIBL I, 28 3 >Rk HT KK/ Upj-Ay /)y
FA DPN Bl 4 A 8 BiF 5% 38 0 28 IS 3 X7 DPN /)N ]
R 53 0 2, JT A0 A R 5T AR T AL .
1 ##
1.1 ¥ SPF 2% C57BL/6 HE/NEL,25 ~30 g,
10 H; SPF 2% KK/Upj-Ay M /N ,30 ~ 40 g, 40
¥ 74 st A2 BREA W) 28 |, & A& IE 5 SCXK-
( £1)2009-0004
L2 255 550 80 %2 (A KIS 25
B A BRZA | 5 20110501 ), 248 At 8] 5 B 431
(ICAM-1) , IfiL & 40 Ji %6 B 73 -1 (VCAM-1) FZ I
F-kB(NF-«kB) 519 ( L E TAWE AR LA A
A ), ICAM-1 ( Lot abl124759 ), VCAM-1 ( Lot
ab174279) #1 NF-kB ( Lot ab195505) — 4 ( Abcam 2\
Ao
1.3 Y% PowerLab B4 {7 FIL (AD Instrument
] BB S BT AL (Biorad 23\ ), 7300 #4551
& it PCR AX (ABT 2w ) , Epics XL B i =0 48 i {X
( Beckman Coulter 22 7] )
2 [k
2.1 #hWsrd 5425 ¥ 40 HiEPE KK/ Upj-Ay
/N R S T I BEAE (FBG ) 43 S 455 B 20 3l 0 45 1
o ARG 4, 53 CSTBL/6 /NER A X BRZH , 20 10
Ho g MG EA S0 ig 45 TH254,2,1
gokg ™R O S (R 25 REC ] 0.4,0.2,0.1
grmL ™' ig RFUN 10 mL-kg ") BOARIAL RIS B4 ig
TR AR B H TR ESE 12 ],
2.2 FBGME RW@H4iR)a, 558, um, I

- 06 -

Tongxinluo capsule; diabetic peripheral neuropathy; adhesion molecule; nuclear factor-xB

WA 22 o

2.3 B AL T (MNCV) AU b 4 1% &
B (SNCV) Wl R4 2 4551, /N U I i
S L Z 4R RR B, 3% #% Power Lab Az B g 54X,
iz Bl i 22 A% T R 0 PR i SR PR A AR A /DN BRUA
As Y B 2 A0 Sk AR 43 A A /DN BB A A
JERES 2 kIR, 90 % BUE i 2 A Sh E R . BE IR ]
B 1 min, B4 3 W4 {H . MNCV = B id 5%
P, A D B 5 I L T 3 0 A s AR AL TR I 2 2%
JRDE A 25 A T R ) AR R R T (R R
L0 SR HUA T i A i VI Ak, SNCV = Jill i
e 5 1 3% fE AR [ B B DAVER AR 30 o

2.4 [y ICAM-1,VCAM-1 i £iE  BUNR4A
I, 43 25 40 JE I BSR4 M, i A PMA RIS 8 R
L5 bk EEL 40 A, 7 R 9 X A0 RSORS00 400 i, Exp32 4K
1A 35 343 B 240 B, 1 A T 3R B 10 000 A4 241 g,
A5 ICAM-1,VCAM-1 [y 5RiK

2.5 % ICAM-1,VCAM-1 1 NF-kB mRNA {3
ik SRR AS R T AN R O A R 4 B LR
RNA $2¢ 12050 & 10 B A R A7 30 5 % S I, % 6 o
qPCR L ¥ # . ICAM-1 5% I % 5'-TTCCGCTA
CCATCACCGTGT-3", F W 5-AGGTCCTTGCCTAC
TTGCTG-3", 74 F B 84 bp; VCAM-1 3| ¥y . -1 5'-
GGGAGACCTGTCACTGTCAACT-3', R W 5'-
GGACTTTATGCCCATTTCCTC-3", 7= ¥ K Bt 129 bp;
NF-kB 8] #:. I W 5'-GCGAGAGAAGCACAG
ATACCA-3", T ¥# 5-GGTCAGCCTCATAGTAGCC
AT-3" 7= Jy Bt 168 bp; )12 I GAPDH 54 I iff
5'-TGCTGAGTATGTCGTGGAGTC-3", T ¥ 5'-TGC
TGAGTATGTCG TGGAGTC-3", f= 4y K Bt 143 bp, H
IR B I BT e BRZH R o 1, LA X
#H{E RQ I T4t #r.

2.6 Kl ICAM-1, VCAM-1 1 NF-xB & {4 () %
i IR AT A BN R O B 2R 2 B ELA
E, 2 Ty m k% 2 PVDFE 5, FH G 05 0 3
M, A ICAM-1, VCAM-1,NF-«xB fil GAPDH — ¥,
JEIMAARRL B — 90, A7 K OGHE B o X 4fa 2R 4T
4, A 53 A kAl P OB EE AR, DL H B
ICAM-1,VCAM-1,NF-«xB F1 GAPDH Py % B8 W 5 Jif
1B e T 383t 53 47 o

2.7 GArEa AR x s Fox, R A SPSS
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11,5 #5347 ANOVA 737 Ak BEAT Dunnett #5355, LA
P<0.05 h25AREE,

3 #£R

3.1 4/ FBG M54k 4525 )5 12 JA, 5 X R
4 FBG(5.51 +0.88) mmol- L' Fu#, A5 70 41 /)N B
FBG(17.54 +2.79) mmol - L', Bl B F} & (P <
0.01) ;3 02520 FBG S5HEIAIZ LL A T ks, B
ZR TG FE X,

3.2 & 4/NEL MNCV,SNCV 454k 5 X R4 Lk
B BRI ZH MNCV ,SNCV B 18 (P <0.01) ;38 .0
ghrp W A4 5 R R ZH e MNCV, SNCV B i 384 b
(P<0.05,P<0.01), W31,

#1 EOERELLE 12 F xRS B E M 25T KKUpj-Ay
INER MNCV,SNCV T (x +5,n=10)

Table 1 Changes of MNCV, SNCV in diabetic peripheral

neuropathy KK/Upj-Ay mice after treatment of Tongxinluo capsule
for 12 weeks (x £s,n=10)

2 5 H /g kg ! MNCV/m-s ™" SNCV/m-s ™!
X R - 24. 44 0. 06% 20. 8 +3.52%
iR - 5.43 +1.01 6.29 £1.19
bR g 1 6.16 £1.12 7.08 £1.05
2 7.82 +1.63" 10. 14 +2.09%
4 9.54 +1.77% 11.86 £1.75%

TS " P <0.05,7 P<0.01(£2~4 ),

3.3 [y ICAM-1, VCAM-1 & & Asfb i
24 ICAM-1, VCAM-1 S &M & TX A (P <
0.01) ; 5AIRIZ LA, 80 % & i 4l ICAM-1,
VCAM-1 5 EHEETKR(P<0.05,P<0.01), U,
*£2,

F2 BEOEKELHAE 12 B3R EE®Z% T KKUpj-Ay
INR ICAM-1,VCAM-1 £ 8T (s +5,n=3)

Table 2 Changes of ICAM-1, VCAM-1 contents in diabetic

peripheral neuropathy KK/Upj-Ay mice after treatment of

Tongxinluo capsule for 12 weeks (x +s,n =3)

2090 Fld /g kg ! ICAM-1/% VCAM-1/%
popiist - 1.17 0. 15% 2.47 +0. 407
LY - 6.10 = 1.04 9.57 +1.53
i L 2% 1 4.90 £0. 46 8.10 +0. 60
2 3.07 £0.51" 6.77 0. 64"
4 2.17 0. 427 4.93 +0.83"

3.4 AEH#Z ICAM-1,VCAM-1 fil NF-xB mRNA %
ik M4 ICAM-1,VCAM-1 1 NF-«B mRNA % ik
B v T R (P <0.01) 5 S RIT 40 [ 4%, a0 2%

i B A 4] ICAM-1, VCAM-1 1 NF-xB mRNA % ik
3 FRE(P <0.01) 1 38 O 25 {57 FE 41 VCAM-1 Al
NF-kB mRNA ikt 5 2 R (P <0.05,P <0.01)
W33,

x3 BOERELRHE 12 X ERREEEB#EZ%E KKUpj-Ay
INFR A8 F # 42 ICAM-1,VCAM-1 #1 NF-«B mRNA 1t RiZ S
i (x £s,n=3)

Table 3 Changes of ICAM-1, VCAM-1 and NF-«kxB mRNA
expression in diabetic peripheral neuropathy KK/Upj-Ay mice after

treatment of Tongxinluo capsule for 12 weeks (x +s,n =3)

Fiilbere ICAM-1 VCAM-1 NF-«B
21 51
/gkg ™! /GAPDH /GAPDH /GAPDH
Xt B - 1.01 £0.13%  0.92 £0.08%  0.97 0. 11%
R - 4.84 +0.32 4.63 +0.78 4.12+£0.32
% 1 3.68 £0. 57 1.91 £0.42Y  2.32 +£0.43%
2 2.74 £0.28%  1.85£0.18%  2.56 +0.35%
4 2.17 £0.24%  1.52 £0.14%  1.21 £0.12%

3.5 A2 ICAM-1,VCAM-1 fil NF-«B % [ %
ik ALAYZ] ICAM-1,VCAM-1 Ml NF-«B # H 3R ik Hl
BE TR (P <0.01); 5BIALH &, O 45
K o R4l ICAM-1 fil NF-«B AR L B E T
F(P<0.05,P <0.01) ;3.0 %% & 57 i 4 VCAM-1
HHRIKEE TP <0.05), WK 1,%4,

ICAM-1

VCAM-1

NF-xB

GAPDH

()
w
IS
W

Loxt 4152, BTG, EO% 1 g kg™ 434 EOY2 g kg™ 415
5. W% 4 g-kg

B 1 4 F#% ICAM-1,VCAM-1 1 NF-«xB EEREHNTH

Fig. 1 Changes of ICAM-1, VCAM-1 and NF-kB protein

expression in sciatic nerve
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HHr X DPN W I7 A TTRR 15, 2R 97 AL
NETHNGIT . feg b EZAER YT DPN LA EAE W
W2 BRI R AS K 2
DINGVIN. UL o SO L AN N € e S I O DI L
A () KR 7 B £ O L 8 4 1k 2 T
B, BUACZY BT 5T 2 WD 3E 0 4% B 4 T3 R I AL B
D, A VR 72 27 5 2035 TN B 40 S D e, i 3 Bk R
A PR Pk it X f I 48 ) fig 5 45 A o8 B SR AE .
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x4 BOEKRBLHARE 12 BXHERREE#EZ KT KKUpj-Ay /M
R BHHEZ ICAM-1,VCAM-1 f1 NF-xB EARIZEHHI (x £,
n=3)

Table 4 Changes of ICAM-1, VCAM-1 and NF-«xB protein
expression in diabetic peripheral neuropathy KK/Upj-Ay mice after

treatment of Tongxinluo capsule for 12 weeks (x +s,n =3)

. Fiil==s ICAM-1 VCAM-1 NF-xB
A /g kg ! /GAPDH /GAPDH /GAPDH
X 1 - 0.17 £0.03%  0.36 £0.04%  0.33 £0.05%
(% - 0.78 £0. 12 0.73 £0. 11 1.33+0.18
3O 4 1 0.40 £0.07"  0.62 +0.09 0.81 +0. 12"

2 0.41 £0.07"”  0.54 £0.08 0. 63 +0.08%
4 0.28 £0.03%  0.42+0.05"  0.48 £0.08%

RECIR T EL AT 4R R R e D BRI
WRFE 4 R R, B R E 2 RO IR KK/ Upj-Ay /) B
A o 20 A G R T AR % T A i
Tt DPN /)N EUIZ 30 2845 Sl 3 ARE fh 22 4% 5
B 511 PRARE (932 25 DPN 58 35 bh 28 4% 5 3 12 AR
B, S WA B E O %I B R
KK/ Upj-Ay /I B , 58 I 388 0 45 1 4 3 4% R 9 J#
] it 228993 738 B 98 9V T2t 7 WA ) 22 1 g G
L]

DPN ) % 56 BIL ] 14 oA B B, ok 6 22 19 30F 4
W JHL: 296 ML 22 TR 2 T 8, A3 35 L L L 7% 20 ik o
T G 2 b 28 2k KN T B = 45 3T $ 30 DPN
(A 7 BIE A T, R R S Y BRI S
240 6 16 85 B 40 -1 S8 TH s, B O AT I o IR
AR, B R E N EREES . 2
T L G SR B 43 T 19 335 00 78 48 SR G Bl 10 4 B K I,
B R TP R T AR T QO R R 0 9 A8 A
B PR 30 Bk R A AL 25 . BEI > TP IR B A
T G e BR R R A R R 5 1 0 PR v 1 1k
IHRAEA Ko ICAM-1, VCAM-1 [7] J& T 4 % Bk 2 A
R, F BB  T, £ H WF5 £ W DPN /]
BRI 9 ICAM-1, VCAM-1 75 & 8 3 7H 5, A 5 o
2 ICAM-1,VCAM-1 mRNA 185 ([ £ 5 E 7
LR B M4 T 75 DPN 1 & A kR bl T LA
Fil o 30 2% IS 4% 45 7 DPN /N BUG 7 5, I
ICAM-1,VCAM-1 & & Ak & £ ICAM-1,VCAM-1
IR B AR, 7 0 30 00 4% i 4 T LA 4 B % SR
BB 4> 723k, R yr DPN AR H 5 () s 40 60 40 g i)
435 ICAM-1 Fil VCAM-1 % HI4H %

S I — L B TIPTS5 Sk
P2 45 KR W] NF-xB iR 78 16 DPN mh % 45 5 2 AR H
.08 .

DPN /NEL A #i 45 NF-xB mRNA F1 8K [ 3 ik ¥ 7F
e O B R B I ] NF-kB Rk, s w b
ZMF TR NF-kB 3842, 16 1L 1) NF-xB L 8 25 Bt 43
THYFRIK 5 A 25 A5 40 1, 38 4 245 g 34 AT 41
il NF-kB 3842 400 i 6 B 43 - 09 8 3R 38, 0 5] L
AR . X — ML B B, X 257 DPN SR YT L
B 43 F 3R AR A5 TR AR LRI B T LA
W Ry W8 PR I R T6 97 4 At H 5 1 BRI il
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