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&
E B KEERIE 2538 (Diabetic neuropathy, DN)Je& i FRI% W3 KAEZ —.
BTATCAAE B 5T R I 243 DU IS % s 77 ( Danggui sini Decoction, DSD )AE1 2%
FERE PRI AR 220 A8 5| RS 0 o ARSI 1 A DY 3 iz Tk 77 (DSD)XE IR
3R AL L FIE BEh — AL A (nitric oxide, NO) . —Z /L&A HF (Induced
nitric oxide synthase, NOS) . Hi % ALBE . i =AM 5 8 B A0 A A % 21 R
(nitrotyrosine, NT) & [ HIX J5 5 TVER TR iz A0 Z2 4T 520

ik BENRIER R (streptozotocin, STZ) 55 SD KR 1 BB R, 7N
TEF X HRZE, FERFAL, MmN (DSD )Y 4. 4Dy iz s s
EEE 12 A KRR RAEMLE, WEKREK. GERMERAK. B
LU RN R FROE BEAN AL B #2558 — 2L A& 15 (inducible nitric oxide
synthase , iNOS). #HZ& M —% (A &1 (neuronal nitric oxide synthase , nNOS) .
S-100(FHHEANfuAr EEE D FAEERKZEIR (nitrotyrosine, NT, FHALRIEK IR
EMEEED RILAMEH PGP9.5(Protein gene product9.5, &L 4Ebric V) Hiik s
I I e TR 3 e A2 2T 4. & T RT-PCR S8 7 K A B b 5 S 0 — 44k
BEH, PiEILEF (Mn-SOD,Cu-Zn-SOD) , HT-MHIEEH (Bel-2, Bax) mRNA
FIETEDL. L NO e Pl @A 4 24 P S NO =

iR, SXIRALMILL, B PRI LA DSD 4K SR AR #PZ INOS Al NT 2 1 3K54 &,
FZTHE (p<0.05) , B#EH INOS, Bcl-2/Bax, Mn-SOD, Cu-Zn-SOD mRNA #
BRET G (p<0.05) , JEEUNEE K WAL mE E D (p<0.05) : 5
PR AL, DSD 4K AR B #£: INOS Al NT 25 [ R4 8 2 £ K (p<0.05);
DSD A& #EH INOS , Mn-SOD,Cu-Zu-SOD mRNA 7K P31k . 2 B#K (p<0.05);
Ji T TR 2 Bz YA 2 £ A T AR R 35 18 (p<0.05) » SHEPRRALAMLL, DSD 41K
B A B AT 2 A8 1k (p>0.05).

2518 : DSD AES MR PE R K AL B 44 INOS AT NT 2 /K FIIRRIL; FHK
BHEH INOS , Mn-SOD, Cu-Zn-SOD mRNA /K FHIE#RE, FHEEHEH A NO
Ry 02000 W o K RIS T TUER 36 e PR 4R ZE VB 2K . B DSD 97 X b
PRI R SRR A0 B 3 S 2 BRI o Bt LBRATTIA S DY 308 ¥ ek 77 v g e ik 5
BRI K BRI 1) S - L S OR VB T R R I A 8 28
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Abstract

Abstract

Objective—Diabetic neuropathy, Diabetic neuropathy, DN) is one of common
complications of diabetes. Our previous studies found that angelica four inverse tonga
subtraction party (DSD) can relieve the pain caused by diabetic neuropathy.To
observe the effects of Danggui Sini Decoction ( DSD ) on hind legs of footpad
intraepidermal nerve fiber, spinal cord and sciatic nerve nitric oxide( NO ) ,inducible
nitric oxide synthase ( iNOS ).Antioxidant enzymes apoptosis-related proteins and
nitrotyrosine( NT) expression in diabetic SD rats.
Methods—Type I diabetic rats were induced by Streptozotocin ( STZ ). Rats were
randomized to 3 groups: control group, diabetic group, DSD group. Rats were
gavaged for 12 weeks. We detcet the weight,blood glucose,the tail length,the body
length and the tail root circumference. Using immunohistochemical methods to detect
the expression of iNOS ,nNOS,S-100, NT of spinal cord and sciatic nerve and hind
legs footpad intraepidermal nerve fiber by PGP9.5 antibody.Using Real-time
Quantitative PCR Detecting System to detectt the mRNA expression of
iNOS,Antioxidant enzymes ( Mn-SOD , Cu-Zn-SOD ), apoptosis-related proteins
(Bcl-2, Bax) in spinal cord. Using Nitric oxide detection kit detected total NO.
Results— Compared with the control group, The expression of iNOS ,S-100 ,NT in
sciatic nerve were increased (p < 0.05), as well as the mRNA expression of iNOS ,
Bcl-2/Bax ,Mn-SOD,Cu-Zn-SOD in spinal cord were increased (p < 0.05),and the
hind legs footpad intraepidermal nerve fiber area in diabetic and DSD rats was
decreased (p < 0.05); Compared with diabetic group,the expression of iNOS and NT
in sciatic nerve of DSD rats were lowered(p < 0.05), and the mRNA expression of
iINOS ,Mn-SOD,Cu-Zn-SOD in spinal cord of DSD group were increased(p < 0.05),
the hind legs footpad intraepidermal nerve fiber area in DSD rats was increased (p <
0.05). Compared with the diabetic group,There was no significant change in body
weight and blood glucose in the DSD group(p >0.05).

Conclusion—DSD may decrease the overexpression of iNOS and NT in sciatic nerve
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Abstract

of DM rats ,decrease mRNA overexpression of iNOS ,Mn-SOD,Cu-Zn-SOD in spinal
cord of diabetic rats and partly reverse the loss of hind legs footpad intraepidermal
nerve fiber .furthermore,DSD may improve the thinner situation of the tail root
circulation in diabetic rats.DSD treatment had no significant effect on blood glucose
and body weight in diabetic rats.DSD may improve the oxidative-nitrative stress of
the nerve in diabetic rats to treat the diabetic neuropathy.

key words: Danggui Sini Decoction (DSD); diabetic neuropathy (DN); Oxidative-

nitrative stress
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W FR 5 1 22 9% A (diabetic neuropathy , DN) & H# FR 9 (diabetic mellitus,DM)
B WIS RE 2 —1,

DN AJ 580 5 (K@ e . PR VAR . IR B ORI A
AT e S B . 7538 R0 5 BRIE U . 50%~75% 2 B T B bR
FRZIF ARG LI, F ELE PRI AH 28003 22 1043 5 N 25 bl JHC b b Ja s o 6 £ e A
TEEG . DN FEHE R B T R R EIL 50%, F) 2030 4, 45Bk DN B AEo#
EE] 2.36 (LA BAEFREKP, (UEE 45 DN ML st EiL 109 12
FoePl, B 2 BURE RO (E A ERVGHE A 94T, Hok DN ABCK R KOl p
PRI B — BOR A Z A A dn e 2 B R E A E, 5-10 NSRRI
25%~50%7, HRERAIHE PRI [ 4 AR IS 5~8 SESET RN 29 %~
44%, UL DN )53 1000 AH 24 B 2L

DN RN ECN R %, 2 5 2 J0lE 5% B R AR W0E BB 2 (advanced
glycation end products, AGEs) 2kl 2 . HH ¥ C(Protein kinase C, PKC) ¥
TR A K. Brownlee™ 2 H 1 BRI I RAE MG —HLHI 220G, A NZki ik
FL A 3o i o LA 72 A e A v IR 5 S I B 457 - S EORE PR A R 5 R
(AL RN BB FCUESE, W PRI R 1 Py S A S 5™ 1O, i AUk R T
LA 3o AR I PO 403 55 S R R 2 B o Ao 28 I TR D 2 B A R 06 e 49 A 1)
FEFERU A AMPZ Py AR A 1 ROS S04 7= A 1 B M F T g
HE DR 93 1 2 AR T R I 57 — LR T A SR A RO T DL S B 4 R R T
W2 AR B, RERAEE S IR T, WTIRES T 2 s S 2 21 4E
FARE A

HATIEIK - DN (36I7 FBOTIAYN 3 AN 7T BEFEIAYT . RPRETR 7 AR X
RIRHLRIHRYT o« JRAE LR T RER AT LU 1% DN BIRT , (B35 R 47 197 3
. DN 2 3 SR O P A 5 0 v SR R . DR SR 0 1 2003 A [ 1 9
LA T TR ST LARH -5 b5 o] [ o 220995 A 308 8 45 VR W 30 6 1 e 39 B g A
SR H BTG PR b 0 R 2RI AR ) T T F B BT LABRATI AR 2R B AL

1
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ERFAVERNGTT TS, AR ALGTT KT

BEPRIRAE R R T “YH W7 Va0 R A Bl e AR A I PR b BRI
PR ARG RA . KGR, AR AT R 4, (HEA A DU
ol PRAEIR (i 8 e RO A 12003 5 BT R LA B 52 2 B, B R T e,
TPk S, AENE, Bk BRI B RAC SRR . (1%
w) B oo “TRRIE, KA, MANEsEz. 7 QEROITER) B -
“TRIRIEE, BASMNE,  ANRIR, BkAiakgaE, FHmNEs, AT 5
AV, BHRAAE A . 7 VDY E A B A L A, T P iR A T
R ¥ < D A1(117: v 2 11 11 8 e S D 1 P B s 17 Szl S P = £
AN Rkl WL, ISP IE A DN OFR R L. AR ARIEHHIE L
TR, R =4 V5 DY 33 3 ot W PR J TR A 20 AL R A TR T o SRANTE SR
Wit PR S S8 AP 45 SR S 7 - 24 Y DU 390 97 0 T L 8 A i s 4o 2200 A2 S8 T
RAS RGE SRR, PR ML AR R AR, SOE s RUR STt e,
Bert SRR e R R IE DU N AR PR R
51 B PSR AT A TRV R (A A o 3 ARV (R S 4 SRR vk
HIHVUEZ B Wagner 0 ZhE R A2 B B AR, I Sk B LR A28 2 IfL355
WERACLRT=, FFEREHE PRI L A2 — s IR TT o BATRT I Zh 4 SR 7
ZER TR« A DU 7 k7 AT A S R s K B A LA s o e SR AR i it
i, AEANREME IR F AR L, I HL AT LE i F0 1 A 10 e 2 G AR SEAI A SOKE K]
T IRV G A R LW PR #ih R A o EadR i I 2 A F 24 A DY ¥ 35 DR BR
TR 405 BRI =R 2. BT R 7 24 VA DY s s e A
el 5] 0B ) 1 ANSY 231 5 I R TV B 1 1 0 3 S 1 P v 1
2T, WEEIARE, BRI, BREAERIEE. PO RE I s ls
PRIT VA DU N % K B DN AR A K HL
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1. DN #izS iR

1.1 DN BYHE&

i J 9 40 2203 28 W PR PR B 5 LRI IR RORE 2 — o i A8 AT R R PR 48 K A
FIRNZE, JE UM I Hb iz oy B o A 22093 70 A2 o i LIRS, ok BT LR s
PREHAZI 50% LA .

1.2 DN % &#LE

LR PR o 223 78 B AR AL S B, P RESE 2 RN R L 2 545
B, AR IR SR AT AL A O o K00 U v RRE I 2 T 5
RS B LR Y R EE . PKC IS i 240 3 SO A B 1 107
L, BVRAFHRLN . RZNG FERE RT3 EOH R 150 R
EYR G N IRABRIMERE . ARG, A IR, B FE &AL T
R E RN
1.3 R

TP B AN T RE A 20 2 A e AR 1, A A e 2 T R A T B
SRR BT R B BER, DL ACHESE P A SR B A T R U o B R p
PSR, R R HEE . AEME. S, e R ] 2
R FARYN G LT BRI A G A RO 2 TR A . B R R
J&, FIUCAHNTALTERMBER A YENE o, TERBRELT 470V (1 R I 7 A2 MR A
BEE AL, FAENEERC, R A — ARG SIEE, WA RICHAE 2
RS PR T Wo AT INE R BRI 22003 28 PRI R AR AR B A SR B P 2
JiETE i BE S PE 2 44948 (chronic inflammatory demyelinating polyneuropathy,
CIDP) , H FZ UL 2 R VERIE . BB o2k, SRR M CIDP RMEET
H EAESZ R, EERIUNANEE S SRR A A . BRI 2
SRR F TR AR AR R, MR R AR EARME, B4l
B kD, PR E AT R AN MU PR ZE N AR T B R ML, B R A R,
JCIRMNIEZE, AU n] R A ISR RN AEA . A B R DUS REE N, EEN
AR R



1. 4 HETHRERI N ZE

BRI A G R R IR, W53 2N R AL AN 22 R Sy A P e 2
ZRMEF B, LS 2 N R%, HOUREREEIE. il #. WA
T ESE . B B ohRE AL R . AR R,
X ERHEAT PR A T RE R I R BIURE PR 12 JA IR BRI T AR B A RIS B A
FHE (MNCV) FUE R RS AZ AL Sl (SNCV) Bkig,  #7E iik
B O BT R R, Al (B K ) .
1.5 MEEKEFRLD
M2 A AT (nerve growth factor, NGF)ZMRESEMIZE, 2RI KR H 14
T 5 A R A RGN SE BRI T RE I AT R . phE K
¥ (NGF) HERA LA AIRET, BTG 5RIEEM AN b RRe 5 M 2 Ak 2
&, REW IS M E ek, RIEMAEFRIERY. G SR 1E
W PRI 1 22995 70 B 2 RO RO BN R o, I I 2 by B 8 A K PR 7
(NGF) ik 58/ Fl NGF 755 F A8 A 4 3h 2R (1 s BRAR s 522 vy
B 110 R R 2 R A W PROPR T, v R 5 2Rk = 5 B0l SR /R A 28 e S A ) 25 E 40 i
A % NGF J&/b, NGF FlEEfIsZ (& TrkA S8 A1) TR, F H NGF i fikiz
sz IEESERMEAERKIT (NGF) ALAEH4ERE IE 5 1R = &
A ThREIT LI B8 R E b & b I I T A . A 523038 W NGF BB, &
D PIER kA HIFREY, B S BURE R . BRI SRR, NGF IE
W IIRESZ L, FEMMI DGR RIS TR, Emes . s & A ok ,
R FHNE N ZE TR, FARZ, PR LA AT 42 An . vk AR,
73K 28 SRR T B PRI A8 R AR R R I B BRI 3R . A SEBG S FH NGF - HufA sk
TrkA oA, T B K BR e 28 o JARIBA I S S22l 25% 728, itk 2 25 ik
b R IRARE A B B D 44%. TR 4510 PIUETE NGF B8 IR 15 CHEM
25 245 AR ity R0 5 (e N T 4 2 25 X TR AR o A ST 7 Sk R R A
MR E BENL Y N ARIAGTT R NGF 97 4, Seibss AP, NGF RE (i
HEK R AL S A K U SE AL s & s IR A4k, A1 K I NGF
A eI it TrkA-VEGF-CD34 38 i 5 HAth 8475 (2 14 O B P A= Jo R o 428 o I A7 2 ok

[30]
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1.6 DN SEL-FHILR

R AR AR S 52 LA N SFEFIHE PR SIS R B 1w 4
BARY, R SRR SR RS PRI . R O C RO . RO
FEIAARD, WA E IR E . XL S8 ROS A Z, BiEk
YIRS ERAE, SRR MR IEAR R Rk
A YR B WL A1 A (1 R S0 5 7 m BRIRAS R =i = 2 [ e . 17 ROS
FEPAET AR, IEWEOLN, PURRHTEACEEL CAT. SOD. GSH AJ PAil
O R B AR T AR Y ROS, i BA ROS BB IRNE BRAL T — 2 Al
F2 MRS, ROS MF=A3E2, WA T X PP, B4 S RO
THEI ROS Fl RNS BEME 3010545 BN LT 4R AR 5T, 5 308 Bl 20 b 9 FA) e 21 A
TR PRV BB o ) R 4 22 P A PR 5 A N A0 5 S S22 R 2 G (R N i
SECTTESE R SN AT 2 0= B R PR S, 5 0 PRI eh 2805 AR A
(R 2 MR 47 <0, SOD f24% Mn-SOD Al Cu-Zn-SOD. Mn-SOD f£7£ T2k
&, Cu-Zn-SOD FF1E T4 o 2R A= A 1 42U B B 74 SOD Ak A%
AR EAE, T AR I R A I S A EO SRR BTRL, &
P A B ORI SN B B 2, A SRR 2 VA T A BT RE AT
(K1 oA i S RV SRR G PR E R R A AR
Hho IXELE EEEHE RN I ROE A SURYE T A HIER .

BRI R RAE SIS Y R R R I — R R (NOD (74, —&A
IR SEURH B 1 1P 38 S A Bt SE R IR 6 o 7 S8 ORI PR PR PR 7 11 45 2
22 R DL AR AU R S 1 = AR 3 2 o i IR 26 5 kS T H S A6 AT
Ak, X ARSI ARSI BL (Nitrative stress) o i AL THEREEA £ Fhal
L P A A4 R 1 R RS AL AT A 64K, DNA SRR, 20 (5 5 12
RHRTFE IR -2 bE 5 & [ (poly ADP-ribose polymerase, PARP)JIE, ZekifATh
REZAL, dHMRAIIRIEAIE .

NO & H NOS #6774, NOS 5 =AW A : Py jz A — S AL 4§ (Endothelial
nitric oxide synthase, eNOS), #f1% ! — %1k %5 i (Neuronal nitric oxide synthase,
nNOS), #%SH —% LA A (Inducible nitric oxide synthase, iNOS). A #f75¢
TR R R % 8 I IS NF-KB R3S I INOS f#ik, MM NO =4, H H
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