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Effect of Gynura divaricata Aqueous Extract in Diabetic Foot Model Rats

YUE Tun"?, WANG Lei*, LI Jing’, SHU Chao-lin*>, MOU Hua-ming’ "
(1. North Sichuan Medical College, Nanchong 637000, China;
2. Chongqing Three Gorges Central Hospital, Chongqing 404000, China)

[ Abstract | Objective: To investigate the effect of Gynura divaricata aqueous extract on foot injury in
diabetic foot (DF) model rats, and explore its possible mechanism. Method: A total of 80 SD rats were included
in the study. Among them, 8 rats were randomly selected as control group, while the other rats were given with
high-fat and glucose feed and intraperitoneally injected with low-dose streptozotocin ( STZ) to establish the rat
model of diabetes; then, the model of DF was established by ligating their lower extremity vascular and making foot
surgery. The model rats (n =40) were randomly divided into model group, metformin group (0.2 g-kg™'), and
Gynura divaricata aqueous extract groups (16, 8, 4 g-kg™'). The healing of ulcer were observed on day 1, 4, 7,

14, 21. After 28 days, the immunohistochemical method was used to observe the angiogenesis of the ischemic lower

[ AK] 20171124(012)

[(E€WMB] FRMHSF S RAERBER B A €5 (—8) (cstc2016shmszx130074 ) ; K Tt 2 o E 25 591 H (2Y201703065 )
[E—1EE] R TEEM L, BT, IO L% 75 [ BFSE , Tel :0235-8131119 , E-mail ; yuetun_happy@ 163. com

[EEEE] " AREW L, FEEI, NS08 5% 17 B 58, Tel :0235-8131119 , E-mail : mouhm2002 @ aliyun. com

- 134 -



55 24 %5 8 W PESXEAFFERE Vol. 24, No. 8
2018 4F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

limb muscles. The content of intercellular cell adhesion molecule-1 (ICAM-1), C-reactive protein ( CRP),
interleukin-6 (IL-6), IL-18, tumor necrosis factor-a ( TNF-a), endothelin-1 (ET-1) and thromboxane A,
(TXA,) were determined by ELISA, and NO and nitric oxide synthase (NOS) content were determined by nitric
acid reduction method. Real-time PCR and Western blot were used to determine vascular endothelial growth factor
(VEGF) mRNA and protein expressions in ischemic lower limb muscles. Result; Compared with the normal
group, the wound healing in the model group was delayed, while that of the G. divaricata aqueous extract group;
Compared with the normal group, the microangiogenesis, serum NO and NOS levels, and VEGF mRNA and protein
expressions in the model group decreased, whereas serum NO and NOS levels, and VEGF mRNA and protein
expressions in the G. divaricata aqueous extract groups increased (P < 0.05, P <0.01); compared with the
normal group, ICAM-1, CRP, IL-6, IL-18, TNF-a, ET-1, TXA, levels in the model group significantly increased
(P<0.01), while those in the G. divaricata aqueous extract groups decreased (P < 0.05, P < 0.01).
Conclusion: G. divaricata aqueous extract could promote the foot wound healing of DF model rats, and its
mechanism may be related to the inhibition of inflammation, the regulation of vascular endothelial function, the
increase in the expression of VEGF, the promotion of the angiogenesis in ischemic tissues, and the improvement of
the blood supply of the lower extremity.

[ Key words | Gynura divaricata aqueous extract; diabetic foot (DF); inflammatory factor; endothelial
dysfunction; vascular endothelial growth factor ( VEGF)
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Table 1 Effect of Gynura divaricata aqueous extracts on rate of wound healing in DF rats(x +s,n=8) %
21 51 Ak /g kg ™! #4 R TR %14 K %21 K
EH = 27.16 £2.99 51.16 £6.70 78.58 £8.05 91.75 £5.05
LY - 16.53 £1.95% 34.11 £3.33% 48.73 £5.71% 70.90 9. 022
S0 F KA 16 22.90 £2.09* 44.34 £4.36% 72.68 +6.98% 86.32 +6.13%
8 19.29 +1.53% 39.81 £2.61% 60.02 +7.89% 81.90 +5.47%
4 19.08 1. 65> 34.89 £3.67 51.31 £5.37 76.70 £6. 65
I UIR 0.2 20.53 +1.79% 39.88 £3.07 59.28 +8.17% 81.87 +5.49%

WS ERHA D P<0.05,2 P<0.01; WA HE P <0.05,P<0.01(£2~4).
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Fig.1 Wound healing of different time points in DF rats

K2 SBEEKEYX DF XRMEANKREXEFHIHM (v +5,n=8)

Table 2 Effect of Gynura divaricata aqueous extracts on vascular endothelial related factors in DF rats(x +s,n =8)

21 51 FlhE /g kg ™! ET-1/ng-L "' TXA,/ng-L~" NO/pmol - L~ NOS/U-mlL "

EH - 53.91 +8.30 69.25 +9.27 63.33 +9.32 25.52 +4.11
ML - 97.68 +9.56% 101.66 +11.73% 27.22 +3.87% 19.24 +1.99"
S0 F KA Y 16 67.96 =7.18% 79.59 £8.59% 48.07 £2.95% 22.90 £2.16%
8 76.91 +7.12% 85.36 £8.73% 41.76 £4.09" 20.46 +2.07

4 88.53 +7.40% 94.46 £12.03 39.99 +3.36" 19.53 +1.84

UK 0.2 89.53 +5.86% 96.36 +11.26 44.27 +3.84% 21.20 +1.78
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F3 EBEEHKRYI DF XKRKERFHRM (v £5,n=8)

Table 3 Effect of Gynura divaricata aqueous extracts on inflammatory factors in DF rats(x +s,n =8)

415 Ftk/g kg ™! ICAM-1/ng-1,"" CRP/pg L~ IL-6/ng- 1~ IL-18/ng-L~" TNF-a/ng-L "'
iEH - 2.35+0. 16 2.05 +0.21 59.52+ 9.06 25.83 £2.63 16.97 £2.07
LAY - 7.99 +0. 38> 10. 35 +0. 79 144.03 +12. 42% 114.26 +8.96% 47.03 +3. 697
4 X0 B KR 16 3.92 +0.35Y 5.15 0. 40% 82.90 +10. 84 61.38 £6.94% 26. 17 +3.76%

8 4.27 +0. 45" 5.66 0. 424 108. 35 = 12. 56" 74.68 +8.80" 34.34 +3. 69"
4 4.24 +0.32% 5.96 =0.32% 118.59 +12.56% 83.97 +7.54" 39.36 +3.82%
U 0.2 7.29 £0.36Y 9.26 +0.39 129.59 +11.20% 95.35 +8. 99 40. 64 +3. 86"
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I A8 B S0 22, 6 X8 B K B2 W AR A 4R AR I A
O PR AR WA 2,

B2 £BEEKREY DF X RIS EA L H £ M & o R0 (Fredl
k., x200)

Fig. 2 Effect of Gynura divaricata aqueous extracts on

neovascularization of lower limb ischemia tissue in DF rats

(IHC, x200)
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e e s
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A B © D E F
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Fig.3 VEGF protein expression of lower limb ischemic tissues in

DF rats
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F4 EBEEXEUXNARTRKMALN VEGF mRNA R EH1H
WRIZEBHHM (2 £5,n=8)

Table 4  Effect of Gynura divaricata aqueous extracts on VEGF
mRNA and protein expression of lower limb ischemic tissues in DF

rats(x +s,n =8)

ikl R /g-ke /GAP\;EHGanRNA /GA;/]];:I(;FEE

EH - 1 0.67 0. 11
i - 1.32 +0.06" 0.91 0. 08"
4 X9 HOK Y 16 5.65 £0.20% 1.63 +0. 24"
8 3.52£0.36Y 1.42 +0.09"
4 1.72 +0.39% 1.26 +0.10%
UK 0.2 4.99 +0. 12%) 1.60 +0.22%
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ER, 52— R

ARSI R I T K B 3 B ET-1, TXA,, NO,
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ICAM-1,CRP,IL-1,IL-6, TNF-a 7K % F} &, NO, NOS
IR AR, U8 BB PR s R B s i s b 4 5 | Il 4 N
Kt , SR AE N F B i, % DF Bt A A .
SIS SRR, &Y E FOKARY) &R R IR YT 41 ET-
1,TXA, 7KFFEAR, NO,NOS /K F+ i, 4 i & ¥R 7
44 ICAM-1, CRP, IL-1, IL-6, TNF-a %5 & B & X F
BERIZH . f AT DL, 42 X8 B REOK ) T 48 & NO,
NOS & Jj H-BEAR ET-1, TXA, , R4 1l 48 N Bz, 3 i ¢
iE A R, A2 HE 1A N N B 0 B8 &2, dE S il A &
AR I RE T, 0 R RE R NE, PR R S 5 95 1Y R
&,%F DF B RAFHIIRITROR .

G 8 4 Ak G oA W T S ot 2H 2T A i A R AR
5 G0, K R I 2 20 VEGF mRNA i 8 [ () 8 35 1%
B, VEGF 2 5% Wi if %8 5 A8 0 S8 B 7, & % Ak 5
%375 VEGF mRNA 1 VEGF (& &4 %, VEGF
mRNA 73458 VEGF 5 H i 4 K B ¥ [8] (4 P [&] £
FH AR P9 B2 AR 40 B A0 408 A6, 1 n ik o A8 T B4 T B
PR A Bt , Ay e i 28 20 SR AR HE 4B I A T K TR 2
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