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Effects of Furong Tongmai Capsule on Plasma SOD, MDA
and the Expression of NGF in Sciatic Nerve in Diabetic Rats
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[ Abstract ] Objective: To observe the effects of Furong Tongmai capsule ( FTC) on the plasma
superoxide dismutase (SOD), malondialdehyde (MDA) levels and the expression of nerve growth factor (NGF)
in sciatic nerve in diabetic rats, and to explore possible mechanism on diabetic neuropathy. Method: Wistar rats
were randomly divided into normal group and diabetic groups. The diabetic rats were randomly divided into model
group, FTC groups (0.7, 1.4, 2.2 g-kg ' accordingly). After treated 8 weeks, levels of plasma glucose, SOD,
MDA were observed. The NGF of sciatic nerve was detected by immuneoshistochemistry array. Result: The levels
of blood glucoses in diabetic rats were significantly higher than that in control group. Compared with model group,
FTC 1.4, 2.2 g -kg ™' groups showed increase in SOD were significantly. Higher level of SOD was found in FTC
1.4, 2.2 g+kg ™' groups than those in the model group, while the levels of MDA were lower in the FTC 1.4, 2.2
g +kg ™' groups than in the model group. By analysing the NGF of sciatic nerve, the positive rate of NGF expression
in sciatic nerve was significantly lower in model and FTC 0.7 g +kg ™' group than that in the control group. The
positive rate of NGF expression was significantly higher in the FTC 1.4, 2.2 g -kg "' groups than those in the model
and FTC 0.7 g-kg ' group. Conclusion: FTC may antagonise oxidative stress by increasing plasma SOD level and
reducing plasma MDA level. FTC could increase NGF expression in sciatic nerve in diabetic rats.
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I R K B HE IR JT DPN $2 1 S0 55 4R 4
1
1.1 Zh%  SPF Z{d 5 Mt Pk Wistar K R, 1A &
180 ~230 g, FM AL EE R K2 L8 s hot, s
YFATES SCXK (]J)2008-1-003
1.2 2§ 5000 Nk 2, Wb B RN K # B v N
PG B 4 A B B BRI HE S 100602, K iE b JE
W YT XS 0 DA AR, Bk AR
250.5 g, S48 H A i A 7K i s TR R A
L3 i BEMRML &R (STZ) , £ Sigma 24w,
fit*5 S0130; i F AL Y B AL B (SOD) i 5 & (it 5
20100811 ), N — ® (MDA) it % & (H#it =
20100813) , ¥ H R ot il A= 9 F 5% i 42 4t s NGF 4
FEA AR &, KOO LAY TRARA A ;K
B (=99.5% ), [H 25 5 Wk 2= 0 A IRA AL #it5
20090202, J6 7K & B, b # T E 25 4k T, it
2091020,

1.4 Y% HJPj 7600-010 4 A 3h 44640 Hr X ( H A
HIi 2\, JA3102-H F K- (1 i 3 i X 4%
J7), TS2N-53 0 B i ( B s R A R AR,
RM-2235 Z0419] i Pl ({8 [E Pk K ) , TKY-TKA 5 # 24
UL PR (2R 28 R BT B AT IR HD )

2 Hik

2.1 shiy By et sy fd e Wistar KR 80
HOFEFRBE SPF 921y 52 4 28 38 W P4l 3% 1 ], %R
(24 =2) C,brfEmBIMESE, 1 JE 5 AL 12 H
YR IE # 4 B 2H ( Normal 41) , 4% 68 H A w4 |, 1%
HERTAE 3 12 h, — R P 3 4 1% STZ 60 mg - kg™’
(STZ i FHRTFEC# , % F 0.1 mol-L™",pH 4.2 Ay JC T
FrRE R Wi ) , 1 W %o B 20 T A S5 B R A TR % T o
72 h J5 RASBOMLI I , U =167 mmol - L™, 5
BB R R e 1R R A A B 4, d ARt
FEPIET: 7 H B E R A bR 13 H R s & 5
EARH.

2.2 MEEE BRI 48 HOK L, BEPLA
Sy A PR AR ok L 2L | A A K A1 L L A
RITAL, 12 K, w12 B3R5 4l
WK B E | FE IR 2. 2% ey,
w2 37 £HL 70 ik e - BRI R T AR L R e
R BRI S5 000 i IR L 2525 0.7 gokg ™ (AE2Y
FAMSE ) P AR A 25 1.4 g-kg ™ (Y
TR 2 G253, B A 25 2.2 g-kg ™'
A2 TN 303 545300 et ), 52 24 1 ok Jie 4 D 7%
187K T ) RS T e (1 TR B TR L o T 2 S
MR K . KEUEE & 10 mL-kg ™', AWEH
1, HESE 8 JA . SR IbT ] B el ARk, D T AR
LRI (24 £2) Co 5200 300 16 R 08 0 1 &%
A R BE 254

2.3 FRAAEER A KRBT HEE 8 FE, S MK
R I 1B, L 3% i B 4l 40 mg-kg !
B T T RR T, ) AU B2 B 5 B R I OE b
o, Bt 5 1 B K, SR I 43 B T LA AR R I a0 3
SOD, MDA I [ i (TC) , H M =B (, TG ) , 1% % i
% 4 1 0 [ B2 (LDL), w5 % JE g & 1 e
(HDL) . ZJ5 T i T J5 50 i 9F f ik, £ JF L
A, B2 R e B 2, BB 3 B B 40 B U 2 em
PZE T RA 4% rhvk TR R E W N AT

NGF 2 2 A 45
2.4 WEFR AR KO
2.4.1  (bE KE 40 TIRITRT GRIT R BUB R

I, R OB A0 ot At o O ot AR PR
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Sl KR L 43 B 103 , SR H 57 7600-010 42 { h 4= {k
ST AT A
2.4.3 I3 ME SOD, MDA  {i i} 752N 43 %6
TEHEAT R I, 45 A o R ™ A% 4 300 & 10 I 45 O R
#AT o
2.4.5 AR ARTE I E AL B 2 NGF () R ik
AL P A BBR A [ E 48 h, A WA A i A
UL S SRR AT 4 pm L2 Y) R, B A K
3% H,0, EiRME 10 min, 5% 1F & (L2 i35 £
10 min 5, i1 —Ht TAEW 37 °C 60 min, $K J5 I =4
TAEW T 37 CHEHE 20 min, il A SABC 37 CIBH
20 min, Ji BT C ) 09 DAB RG], =R WAL 5
T AR B I B A] o R AR A K ) 1 P O AR
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TR . AR oR T R E RNk BE AL LA
10 A~ fF 58 (400 x ) P BT, &5 A P07 31 % 100 >4
J, AL 3t 1 000 A 26, BHPE 4 ML < 5% S5 0 47,
5% ~24% F 1 43,25% ~49% 2 43, >50% N 3
IR HMTCE O 0 73 RN 1Ay RO 2
Gy AR R 3 43, AR A A BRI W B M AF 4. 0
S RBATEC =), 1 ~2 0 s e C +) .2 ~4 23 Bl
Pe(H) R T 4 70 Jy i FHAE (H) , A SCRL =3 73l
MR

2.5 Zitdrik oRAI SPSS 17.0 BA{F R GEAL B, it
TERER M & =5 RoR, 4L E] e BCR M T 22007, H
B 75 X LR R X ¢ A 50, SR H R H X
K 56 SRS B B3R 15 0B, P < 0. 05 A5 GE i1 78 3

3 R

3.1 X HEPRAE R U E ARSI A% 2R T

AT I ] 1 oK feT FH B 24, VR T AR A 4 A2 SR 5 ik
0.7,1.4,2.2 g-kg "2 5% M4 Ho &, IS 2 I 3
T, 3 B 45 4 1) I AR L TS T2 45 AR R
WE LB B 2ZER ., /)7 8 MG, F4¥A 3 ~4
HAET b Jo 2% 5%, BRI ok 0.7,1. 4,
2.2 g-kg ™" 4L I BE 5 A 9T R B OC W B 25 R R R
A EAGENK0.7,1.4,2.2 g-kg ™" HLTA] i B LA TE
Gt S ANk 0.7,1.4,2.2 g-kg 4 5 X Id
Y1 Hhd, R B s e R A S SR K 0.7, 1. 4,
2.2 g-kg A RF A LG E X (E L),

3.2 XPBEPRE R B AR A se e BARLZL 5 SR 5E ik
0.7,1.4,2.2 g-kg "4 5 1F % Xt B4 H 45, TG K F
& 7 (P <0.01) ,TC,LDL, HDL &4t & X, %
T E Rk 0.7,1.4,2.2 g- kg 41 4 u) Fb AR
TG,TC,LDL,HDL /K b G iH i L (R 2) .

®1 EFRERKEMERFERREE MEHZE (3 +5)

7 WHE/g IfiL B /mmol + L ™!
20 57 n
/grkg ' -d TR IT T BT E VR IT T BT R
EH# - 9 196.5 +14.9 228.4 +8.59 4.88 £0.27 4.88 £0.62
A - 9 205.7 £17. 1 196.0 +17.9% 23.13 £3.95% 24.51 £2.90%
593 Tk 0.7 8 199.7 £11.9 193.6 +11.8% 23.85 +3.50% 25.13 £2.21%
1.4 8 199.7 £14.6 196.3 +14. 1% 24.74 £3.13% 23.69 £3.23%
2.2 9 200.6 +13.9 195.3 +15. 7% 24.43 £3.71% 24.78 +2.13%
T S X IE 4 He e P <0. 01,
*2 EFBEREEXERFARMDA.SOD K& MDA B&I (v +s)
bk 1l fi§/mmol - L.~
izl n SOD/U-mL ™" MDA/nmol-L "'
/g-kg™'d TC TG LDL-C HDL-C
EH 9  2.28+0.20 0.35 +0.09 0.39 +0.06 1.27£0.20  171.251 £17.756 5.716 £0.723
ey 9  2.30+0.28 0.99 £0.27%  0.45£0.10 1.20£0.13 104.275 +6.959% 7.414 £0. 636>
&2 i ik 0.7 8 2.21+0.23 0.95 £0.28%  0.37 £0.08 1.28 +0.22 108.536 +4.062% 7.230 £0.240%
1.4 8 2.06+0.18 1.08 £0.26%  0.39 +0.03 1.28 +0.13 136.775 £8.539%%  6.180 +0.728%
2.2 9  2.08+0.36 0.94 £0.20 0.37 £0.11 1.29 £0.10 144.583 +13.035"*  6.051 =£0.877%

T S IE WX R4 " P <0.05,7 P <0.01; 54 H5EmIk0.7 g-kg ' 41D P <0.05,4 P <0.01,

3.3 XPHERROP R BULTE SOD, MDA Hy52M IRJT7 8 (P <0.01),MDA K- FHFEAL (P <0.05) 5 545

JiJa Wi A 5 0E F X B4 AR e, SOD JK F- B B [
flk(P <0.01) ,MDA /K % F+m (P <0.01) , &
SEIMPK 0.7 g-kg ™41 5B A H L, SOD KV TG B
FHOE MDA K EF AR, EoRE kK 1.4 g-
kg "SRRI R R K 0.7 g- kg™ 4l LK,
SOD 7K 20 i F1 25 (P <0.01) , MDA 7K & %
(P <0.05), Ho@Elk2 2 g-kg "4 H5HER L K
5 Ik 0.7 g-kg ™ 4 HEE, SOD K-35 A & T &
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Wk 1.4 g-keg "4l A, SOD, MDA /K- K58 i 5=
(£2),

3.4 XPHERR K BAR B 28 NGF i b Rk
M NGF 78 K FUAL B #h 28 1 40 rh 3658 3 B 7E 41
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PR IR, BHM: R 88. 9% ;9 Al #5570 21 K B A 1 pf 4
girp 1 FIBHPE RIS, FHME SR 11. 1% ;8 ) &2 7% 18 ik
0.7 g-kg "ZFAMEFE 16, BHMESR 12.5% ;8 il



PR BT, A5 0 7 38 Ik e A A B R R BUIML TR SOD, MDA 7K 37 A% A 5 4 22 NGF 235 (1) 52 i)

Sk 1.4 g-kg  ALBHYER L 6 B, BHYER 75% ;9
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66.7% . fERIZH K A 5 ik 0.7 g-kg ™' 41 FHE %k
BB AT XTREZE (P <0.01) ; 1‘%*”@&5}2@%0 7
gkg "HPIAM LG ER, HRE

1.4,2.2 g-kg "4 PHME KW 8 w5 T2 I A2 5%
WK 0.7 g-kg "4 (P <0.05); 5% B4 A B4
WS Eomk 1.4,2.2 g-kg ™ 4L AR C 4
eSS (E ),

ALK REAL ;B BERIAL; C A S8 ik 0.7 g-kg ™" 45D ANk 1.4 g kg ™ 41;E. oKk 2.2 g kg ' 40
Bl SEERREMNSHEARLTHE NGF REAKNSN (REAK, x400)

4 itig

DPN {955 K R4 95 HL A1 9 oK 52 2 1, H A 2
TA 2 B4 A 3 25 5L T 5 Bk 0 44 107 9 L it A
e i f5k 2 A K IR T B = 4 & 0 R R R
DPN 19 3= 2055 B AR 1k J2: TG B8 # #h 28 2F 4k 5l 28 A8 1,
FC I S A B 2 £ B Y T B A 4 B
W, DL RS A SRR R K E s, ©
A WG 32 WA FR % 20 0 1 B0 S B 2 0 A I 1] A%
RS 1 ~2 BNAT &R A B R
5 BT 4 L I Fl T IV DL e 20 T A T2 A
B Bt R K, el 2 A Nz, 8 S N e
TR L LT A RE R 2 W R HESI ALY . e
T 41O B M 28 A2 K PR (ChNGE ) 34 77 W JR s
R M2, 45 R Bk WNGF 1] R[] B2 BE 1 06
I PRAE AR, B ol 3 M s A SR, A RS R B,
NGF BEA 3 K B P26 J) B o 28 o i A% 26 i % it
EEPE T KW NGE #2214 45 £
Jri Xt DPN 28 & 4 . P 25 NGF 9§ mi £ 28
I HE S 0 R, QR R i 28 B R % K L NGF
T K W ok, B R B R b
,f/';)gﬁm

W& B G DPN g 45, (5 % Hol IR 3% B A5 4
Wo (EEBERYTICHE B H AL E LT 2R
A7 I UK . DPN J& o I 2 < il 3 BEIE”
SN RE VW o XS R R BEL 4% 4 R A AL
52 5 1 Pk e 20 A 2% ok 4 7 T KO L b 45 B am
ML B YIS AR LB S B T
SR b I 2E B 25 T AT, 3 A B i I
SR SIORIL 8

AR SZ 88 R P43 60 B i 0 5 K BT SOD,

MDA 7K, 95 21 A6 75 W o K B Ak i Bl 22 NGF &

ik, b A2 S K B 4 3R J7 DPN 42 {3658 (0 B SAK 5
ARSI b 7 1 A A AR RLIORE | TG & 3 1E
PR IESE DMK RS BT o B WF 98 4%
| STZ-DM K BUAE W fe 8 o] BV il 300 A - i 22 %
MR T e . RS2 R DM 445 0E W ou
HEZHAH L 7E 8 JEI I I SOD 7K - B i B AL, MDA 7K
TR TS, NGF KB B R R, $E o TR )G 8
JELAR P 4Rk IO U8R o B BT R Bl 22 BT A R D Y R
o NI A 230 Ik I B8R 7 I, b LR AR YT 4R
B 5 8 R 455 0 26 A [ SOD 7K °F- FF &, MDA /K F
TR U8 A SR G Dk i e 3 A T A AL 0 NGF
PHA: R IR B e I A 2 B8 = A e T o . 25 b
02 o JUK e 4% W R 2 38 3 A P AU TR I LR R 2
(46 52 A XLUEE L 6 DPN G897 /ER . DM 40k
5 T 25 IR T 2 K BRUZE OB IR R SR X TC T
2250 PR 2 2% K I X DPN (4365 97 7 F R 2 38
b 2 TERE R AR R A R AR

O 2R JUK JC 4 Xof W DR Pt 28 5 28 B A 2 22
rhel o SRR R R S5 #E A TR RS v ny gk —
O3 FoKF [ B A T 2 o AR T BLEL . 05 4b,
AR B B, rh R &R 9T 41 % MDA, SOD,
NGF (5% e W 58 P 1% 0] 2 v 97 20, i v L 6
IR AL JC B 25 R, AT e s PR R R T D
CIEEcR Z =gy v @8

[ &% 3Tk ]

[ 1] Vincent A M, Russell ] W, Low P, et al. Oxidative
stress in the pathogenesis of diabetic neuropathy [ J].
Endocr Rev, 2004 ,25(4) :612.

- 279 -



H19 B 1 b SRS A R R
2013 4F 1 H Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 1
Jan. ,2013

BB RO T el O IO 3 R RO DD RE R AR

M AR RERETT B’
(1. HMPEHRFEZBARESKR,) M 510405;
2. FMPEBRFE—ERESFRE, M 510405)
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o PR HE 7 0 LA 4E HE S ZE L, e (TR TR 24, 7T DL I 288 % 43 i LR, 0 20 JUL 67 446 R L 40 8 5 WA SR W0 v AR o L R A
LA PR 0 LA GE M R R ] Bside . 5518 DO R0 W BB 4 A HF KR LVEDd #1 LVEDs, 3% 2.0 JJLE A8, T 2K
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