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[ Abstract | Objective; To investigate the effects of Zhouluotong capsule (ZLT) on diabetic peripheral
neuropathy ( DPN) and advanced glycation end products (AGEs) and its receptor in mice. Method: Fourty KK/
Upj-Ay mice were randomly divided into model, ZLT (6.85, 3.43, 1.71 g-kg™'). Another ten C57BL/6 mice
were as control group. Mice were given intragastrically for 12 weeks. The general appearance, fasting blood-glucose
(FBG) and glycosylated hemoglobin ( HbAlc) were observed. Motor nerve conduction velocity ( MNCV ) was
observed. Pathological changes of sciatic nerve were observed by light microscope and electron microscope. The
content of AGEs was examined by fluorospectrophotometry. The expression of AGEs receptor ( RAGE ) was
examined by Real Time PCR and Western blot. Result: ZLT could ameliorate the symptom of model mice. High-
dose ZLT could decrease FBG and HbAlc (P <0.05, P <0.01). MNCV were increased (P <0.05, P <0.01)

[WFEEHI] 20120523 (002)

[ELTE]  FE 5" T K 2560 R B4 (20112X09101-004-02) ;4L o B 245 85 0 AHIT H 350 F (2011041)
[%— 1’E%‘] TS, T G TR O, DT I PR BT 25 R 98 5 FF &, Tel :0311-85901732 , E-mail : hxzhang76 @ sohu. com
[BIRIEE] &R, R R EI, AR B2 58 5 FF R IG R WDF5E , Tel :0311-85901715 , E-mail : gxd88@ sohu. com

-1

(o))

8 .



SRS, A« JA 265 30 IR 08 o M D D L o 22 I /D B A o 2 R A R 7 ) B B S ) B

and pathological lesions were alleviated in ZLT group. The content of AGE were significantly decreased (P <
0.05, P <0.01). The expression of RAGE mRNA and protein were significantly decreased (P <0.05, P <
0.01). Conclusion; ZLT has protective effects on DPN of mice via suppressing the expression of AGE, RAGE.
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BE K 5 JE BBl #2895 AE ( diabetic peripheral
neuropathy , DPN) J2& #l IR %% i Ry o DL 48 P OF A e 2
— AR i B G 10 4, DPN % 2 50 AT i ik
90% . Il PR 2 B 3 By DU IR G i B K98 23 R o6
i SR A, L R A B PR S 2 2Kk 55 Bl RE D Y
EBFEHZ " HET DPN AT JG 8 3 697 O7
5L IR IT OO R BNIG T o A DPN R & ALl
AR B, AR SR AE TSI Ay e M S ) S e Ak
S 3o ) 0 1Ak &K 72 ) (advanced glycation end
products, AGEs) [ J& & J& DPN JE i ¥ 55 22 J5i [l 2
—,AGEs JE U5 — J7 1 7l LA H B0 , & T L1 Y5
AGEs 3% {£& (advanced glycation end products receptor,
RAGE) Z5 &80 > o JA 4% 38 J 9 /2 16 I K 2 50 Oy
LAt bR K B rh 2 R DL R R R Y I AR
AN SR U7, A2 A5 USRI 4 R 2 A, BT
AEAEGEAT T WG PRAE ST, 00 25 F 52 3 B R 455 3R 07
DPN %447 8. ARS8 R A & 1T B8 IR
KK/ Upj-Ay /)N FURSE B, WL %% J] 2% i JiE 4 %) AGEs J&
TR G 32 A 3K 1) S ) Ay T 4% 3 K A ) T i BE 5
PEHE B AK A
1
1.1 z1¥ KK/Upj-Ay /ML, 30 ~40 g; C57BL/6
/NER,25 ~30 g, 240 SPF %, MEPE, 12 e, 1 T b
AR RLRR AR W R R A R A E L S R S
SCXK ( 51 )2009-0004 ,

L2 240 5ul) A 4500 % (£ K LG 24501
JBe Ay A PR 2 \) L 45 20100501 ) 5 4 Ak ifil £ & 1
(HbAlc) i & (Fg 50 & WA= ¥ BF 55 i, it 5
20111013 ) 5 %5 i 20 2 s D 3790 &0 (R ot 2 B A= 9
FUPT, it 5 20110702 ) 5 #F JE L & K 72 9 2 1K
(RAGE) 51#y ( B4 TAWH AR A 6l G ) ; Rdit
FLZ TL PR RAGE (Santa Cruz /A 7] ,sc-365154)
1.3 W& 7080 4 [{ gh 4 L r #r 4 ( H 57) 5 BL-
420F Az BRC AL AR 28 ) 5 26 20 OB B I (b
SOTHA F)) 57300 520G 5E B PCR AL (ABT A ) ;
BE R A5 73 BT A (Biorad ) .

2 JiE

2.1 W 5%4 KK/Upj-Ay /NiL,40 H 3%

Zhouluotong capsule; diabetic peripheral neuropathy; advanced glycation end products;

25 W MBEAE (FBG) 430 4 41 BRI 4] 4w o
R4, 73 CSTBL/6 /NERCh A IR 2H, B4 10 B
Shi . JRGE R B R AL I S S T (B
2, F A )6.85,3.43,1.71 g-kg ™ Ay JA 4 il Jig
PN I RIBL Y2 o TR B ZEIROK, B H 1
WL 12 .
2.2 iR WA/ MR, R 1 G
RE A KRR,
2.3 FBG Jt HbAlc i & H 1 WiE FBG; 4
2y 45 FRBUIL , #3579 4 A LR I 2 1 W P 9 HbAlc
i,
2.4 MpE 4L S pE (MNCV) sE DY A2
SEAT /N BURR R S ORF B2 R 5 3 4 AR B E SR A,
T A7 A1 11D 328 37 A 9 R AR, A BRES (3  ) AN AE
JEJRC AR 2 k1] 43 S 4 A IS S F AR, I8 S AGH 1 E A
SIAE HLAV [ LA i 3% AR ) B S (mm) B3 L 1 3
BEAHERMBRMZ 2 At(ms) RITHE
MNCV ], AE[EIFE 1 min, &5 d 3% 3 R BCH P 1y
{H, 1 H MNCV,
2.5 JEAEAME BUNRAR B E R o E
SE L, AT HE Je i B T b, B B0 g HOB
55K
2.6 PG 6O BRI A2 Ak B 2 AGEs
BUEOHCAR A2 100 mg, BT RE, 45 503K, B 0
J&  FETUTE I A - EE 4 C ki, S ks
AV RS JEG (290 U-mL ") () HEPES ¥ 37 C &
AL 24 h, B0 B R 370 nm/440 nm JEK (K
SR/ ) TR 2 4 6 6 B I A 28 Ok i
. AGEs &it L4 1 mg Bl 2 MR (HYP) fr % 2%
S B Ry — T R A, AU (arbitraryunit) R,
HI AU/mg HYP,
2.7 ZtxE R PCR J7ikillE RAGE mRNA 3% 36
WIS BRUAR B i 25, SR BB RNA J5 HEAT 3906055 5 |
M ,qPCR 473, ) GAPDH £k 4 2, RAGE 3|
Y ¥ :5'-TGGCAAAGAAACACTCGTG-3", F i :5'-
AGGAGAAGGTAGGATGGGTTC-3', 7= ¥ F Br 119
bp; GAPDH &[4 : 4% :5'-TGCTGAG TATGTCGTGG
AGTC-3", F ii: 5'-TGCTGAGTATGTCG TGGAGTC-
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30,77 By 143 bp, G S8 RS  #E A4 B i,
P xF R B E S 1, 5 X B2 AT LA B AR X
#{H RQ T4t #r .

2.8 Western blot =/ RAGE M F+Eik  HUN
BRLAL B A 22 R OISR 2 1, ML UK A% 7% 2 PVDF JiE,
Ji5 1 WA P4, A RAGE .GAPDH — 4 (1:200) ,
JEIMAKHRE B — 4T (121 000) , W5 %, {2 KOt ik
. GAPDH /E NS IR, X & AT 4, HE I
WG/ NS IG5t i

2.9 GiitEorHr SER DL x £ s FoR, R SPSS
11.5 8547 ANOVA 43 H7 4L # AT Dunnett 4555, DL
P<0.05 hERABEN,

BERIZE , 3 ) i T 25 10 R B Gt 2% 2 L (P <
0.05,P <0.01) ; BRI /)N R (B K 2 3 /& T
PR, ) 258 21/ BB B B K i IR TR A 4 .
HhORERLZL R AL R R S — R RAE
o, W#HE1~3,

3.2 FBG Jz HbAlc 97454k #ifl4] FBG B i &
TRFRRZE, A 4% 3 v R i 2 AE VR T 12 JA i FBG 1]
WAL (P <0.05); B R 4] HbAlc W] & T IE#
W, 4E25R97 12 A G, SRR A e, S 4% 38 R i
24 HbAlc W] BREAL(P <0.01), WK 4,

3.3 Ml SEERAL 55X R R AR
RIZH MNCV B R t8 (P <0.01) , A 45 @ fik . b

3 HR FiE 4l MNCV 5884 L B W i 3 e (P < 0.05,
3.1 —RARAE S MR g, B A2 /)N AR EE B P<0.01), W5k 4,
T X B (P <0.01) 5 J8 2538 20 /) UK AR T
F1 FHRBEREXN KK /NREEHZM(x£s)
/g
4 51 F /g kg ™! n
24T 4 )8 58 A %10 J %12 )8
hogiidt - 10 25.12 +1.05% 26.65 +1.11% 28.23 +1.05 29.31 £2.50 30.40 £2.76
i 95 - 9 34.35 £1.97 36.47 £2.08 42.16 £2.82 45.17 £3.29 46.94 £2.25
JE 4 3 1.71 9 35.22 +2.09 37.37 £2.20 41.47 £2.67 43.99 +3.32 44.62 £3.58
3.439 9 34.68 +1.70 36.79 + 1. 80 40.67 2. 67 42.94 £3.72 43.92 £3.67
6.85 9 35.12 £2.74 37.27 £2.92 40.63 +1.50 42.01 =1. 64" 42.22 +1.48%

SRR A P <0.05,2 P <0.01(K4~5).

£2 RBELKEREN KK /NRIBKENZNE £3 BELEREX KK/NREEENZINE
5] it BoKHE/ g/ R @3 Gl BEd/ g/
JeckgTl ZGRT WA M 108 12 JeckgTl ZGRT WA M8 108 124
it B - 3.2 3.4 5.30 5.00 5.6 it - 2.5 2.5 3.20 3.80 4.2
Y - 13.1 13.9  17.00 18.00 19.5 H Y - 5.1 5.6 5.80 6.20 6.8
JE 45 38 1.71 13.7 13.9  14.9 14.8 14.9 JE 45 38 1.71 5.3 6 6.1 5.9 5.9
3.43 14. 1 14.6  13.9 14.1 13. 8 3.43 5.1 5.7 5.7 5.3 5.3
6. 85 14.2 2.7 11.9 11.8 12. 4 6. 85 5.3 5.7 5.7 5.5 5.2
*4 FELBERTEI KK /MR FBG,HbAle, MNCV By S50 (& = 5)
| FBG/mmol -1 ! HbAlc MNCV
21 5 n
/gkg™! 24 i 54 ) 5 8 Jil %12 A /% /mes!
it iR - 10 5.99 +1.33% 4.98 +0.89% 5.97 +1.01% 6.12 =0.98% 3.98 0.78%  24.85 +4.23%
R Y - 9 12.59 +2.68 11.92 +2.84 12.57 +3.51 11.47 +2.89 9.53 +1.29 5.20 +1.49
i 4% 3 1.71 9  12.06 +2.08 11.96 +1. 64 11.80 +1.91 10.32 +1.89 9.12 +0.99 7.71 £1.81"
3.43 9 13.50+1.50 13.29 +2.87 10.92 2. 90 10.18 +2.77 8.90 0. 82 9.74 +1.83%
6.85 9 12.08 £2.13 11.92 +2.28 10.13 £1.32 8.58 +1.47" 6.35=1.14>  10.71 +1.81%
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3.4 R gE HE B (5 R %) IR 24 46 8 5
R BT, 45 R IR 5 Y A AR O3 A B M 2 B R R
FA e Tl AR S R TR O — A, B R JE s A 4% T RE
W) S Bt Lo AR Al o LB S s TE R 2/ RS
= 20 L ) A ORI DU A A R S R e T 4R N A
LR AT R 22 O TN R ORI
L S R IR 2 T A O A 9 B K R A A IR R
I LT YRR SR TR IG SR N LI, R 78 4 A= ) Al
LA S Bt e SRR IR R EA A B R R A
RO BEREAE /N A SOk A b ik R 4% 3 201 6 4 1
N B A B B K A B R AT B R SR R R

T JEL o 2 T A N R D AT A B R 2| ok A
JE Pk A Ak, DA Rl o B, LR 1,

3.5 AEM4 AGEs & it \RAGE ik BIRI4] Lk
XTHEZH AGEs & 1t ] &8 3 Jin (P < 0.01) , J& 4% i fig
i EREE AGEs &4 (P <0.05,P <0.01) ; 6 4]
/N AR 5 M 25 RAGE mRNA 335 U] 5 55 T % B 40
(P<0.01), 5B L5, JH 4538 41 RAGE mRNA
FEEIKEH B TR (P <0.01) ; Western blot 4
WREIAIA] RAGE & 1R AW W T4 (P <
0.01), 5 A2 Mo 4, J8 4% 38 | & 57 i 4 RAGE
EEHRBWE TP <0.05), L&kS,

AF. IEW#4H;B,G BRI C,H. A% 1.71 g-kg "40;D, 1 A4 3.43 g-kg "4 E, ). %00 6.85 g-kg ' 4
E1 RF%KEREX DPN/INRLBHMALEHMNEN(A-E HE 8, x200;F-J. B x5 000)

*5 BHKBEREIN KK/IMRELFWHE AGEs 82 . RAGE RiAH M (2 =)

= AGEs RAGE
215
Jgokg ! /AU/mgHYP mRNA HH
PORi - 10 10.49 + 1. 862 1.09 £0.09% 0.25 0. 04%
Y - 9 24.70 +4. 46 6.26 £0.22 0.81 0. 09
& 453 1.71 9 19.30 =4.09" 4.57 +0.21% 0.75 0. 11
3.43 9 16.91 +3. 122 1.81 +0.17% 0.58 £0. 08"
6.85 9 15.62 +2.97% 1.56 £0.26% 0.51 £0. 08"
4 ifig 55 R Sy — A, F AU A B B 4 il A P R MK,

F R 34 2 i) DPN Sh# b il | 7 52 56 v 3
IR T A A& 1L BUBE JR 5 KK/ Upj-Ay /N, %71
LA 0 LB L R B BT AR
SR W R AR AL KK /) AR 1 1 28 4 5 R 1] 0
18 SC B EE B HR o3 s 1 M 22 Bl OB AL, A, R

22T YA 2 R B 4G TR Tl A R A 2 R A, T
P 25 o Y 25 A 4 R W] KK/ Upj-Ay /N BT B
() ) B b 25 38, 45 4 DPN (08 B AL R R T
KK/Upj-Ay /N LT DPN, 145 DPN i BF 5%
PRAL TR A
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DPN J2 H ifil 5510 38 53 4 1218 & J8 I 1 ) — b
WH PR s 48 M 91 & A , DR I e AR i o4 475 2 Bl 76 DPN
(B A bt 2 — 7 TR AT LB B 4 e 2 AR IR
I7 12 JR I R R R T AR I AR A SR A 21
IR T R, 2% I ) 4650 R4 ) I8 KT 2% A
AR AR R 15 4 T o ) I AT 0 % 3 R 4% 3 i
PR AR A T A S R AR Y
B D5 PR T A A e 0 2T A 0 2T S B
Ranvier 2% U 6 145 4 O 40 03 35 U0 A 56 FR A1 46 R
B2 F /N Bl 20 5 ol B 0 [ B R A K B
2% 30 21 i 25 2T A DN S S D AT A B 02D e 4
BREE Ak A B 2 2T Y B AR Y R U,
TANGE R M EDIE, WA FE 4% fE 95 2% DPN /) B
(I RE Sz 45 K, 3% T JE %38 XF DPN [ B VA 16

DPN ) % 95 BIL 1 1 A B 0T, 5 TA O 1o 0 5 | ke
ZICELR PRI AR 3L 55 AGEs JE Al 1k
LUK EE U C R T SR AR 2 DPN B R BN
A FEERE WA ORI 2 F ST R T, RS R R
it} b 2 1k 7 3% AGEs (99 )l 6 DPN i 35 T 21
VEFI, Jeve 2 W IR 5 s 3% 0 IR H 2 2 ke &
P BB M 2 4 8 AGEs K7 W21 2 AGEs &
HOH PR 9 A 28 9 A2 B9 ML 32 22 & . AGEs 78 5 Xif #if
SRR E S5 0 R S a0
fE I AGEs Z 1Kk (RAGE) 45 4 J5 #0% 41 i 19 15 5 1%
SR A L, A0 ) AGEs/RAGE % v] LWtk 28 fif
W DR 3 T FEL e 25 78 10 o AR S 6 4 SR S U A R 4
/NER AL B P2 AGEs 7 it \RAGE R B 7+ 5,
49 g 1 3 MK AGEs, RAGE ik, 36 W] J# 4 i it
DPN (1) i 33 VE -5 400 o 2 il b 322 1k 5 30 AGEs B 1%
A%, JA Y@M AGEs, RAGE ik, n LA il
AGEs X Ax 8 #f 28 vh 8 11 BT 1Y iz i A 2 fig, 9 4l
AGEs 5 RAGE 254, Jl % A F i 2451 007, 48 v b 4
e S0 B R M R AR
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