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[ Abstract | Objective: To observe the expressions of basic fibroblast growth factor ( bFGF ), serine/

threonine kinase ( Akt) and cystein-asparate protease-9 ( Caspase-9) in diabetic rat ulcer granulation tissues, in
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order to investigate the mechanism of Shengji Xiangpi mastic in promoting the ulcer healing in diabetic rats.
Method : The ulcer model of type 2 diabetic SD rats was established, and randomly divided into normal saline
group, vaseline group and Shengji Xiangpi mastic group. The ulcer model of normal rats was set up as the blank
control group. The rats in Shengji Xiangpi mastic group were applied with Shengji Xiangpi mastic and covered with
gauze, those in vaseline group were applied with vaseline and covered with gauze, and those in normal saline group
and blank control group were treated with physiological saline. The wound healing conditions in each group were
observed on 1, 3, 7, 14, 21 d after modeling, and ulcer tissues were collected. Hematoxylin-eosin ( HE) staining
was performed to observe the morphological changes in wound granulation tissues. Real-time PCR and Western blot
were used to analyze the expression of bFGF, emzyme-linked immunosorbent assay ( ELISA) was used to analyze
the expression of p-Akt, and immunohistochemistry was used to analyze the expression of Caspase-9. Result;
Compared with vaseline group and saline group, Shengji Xiangpi mastic significantly up-regulated bFGF expression
in ulcer granulation tissues of diabetic rats, increased p-Akt content, and inhibited the expression of Caspase-

9. Conclusion: Shengji Xiangpi mastic can promote ulcer healing in diabetic rats through bFGF/Akt/Caspase

pathway.
[ Key words |
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Caspase i % , ¥R 25 LG B 8 A 0 0 R 15t 9% 8 &
(Al BeVE ML
1 ##
L1z (@Mt SD KR, 5@ 9,28 d i, Ik
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BHE e 0y A R W), LS R R BRE/480) 5 A B 4k K
(BN RA 25 A FR 2w [ 25 #fE - H33021575)
L3 i S AUds  HEMRAE A R (STZ, L[ Sigma 2y
Al it 5 S0130) 5 f Bl Pk B 21 4 4f B A K I
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Abcam 73 7, 1L 5 43 5 & Ab8880, Ab6276 ) ; #8 4l
RNA $2 B ), 52 i 28 0% 8 &t R A 0 85 =X & N
(Real-time PCR) {5 & (49 T2 Ki%E A R 54T
) S 43 2 DI108B, DRR420A) 5 51 ¥ 751
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5|49 B-actin |1 5'-ACTCTGTGTGGATTGGTGGC-
3', F i 5'-AGAAAGGGTGTAAAACGCAGC-3", 155
bp, A LG8 A T A TR (i) By A PR #
B KR Akt 8 EEER G g% W (ELISA) 357 &
( il B Bh A W B3 A R A A it 5 F6501-A)
ABI7500 %152 B 24 )% 22 # PCR ( Real-time PCR) {%
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4K BRI 7 AR A RSS2 (D &) o
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B ERE g, R RUIOR I . A 2R RN AR L
R EL RN B A K B H LR AL,
C 201 D £H Kk BN A B SR K &b 440 . 43 A
B A5 1,3,7, 14,21 K0 £ 6 1 A A 1% 3, O
A FE K B, BBt 97 B TE P 2F A 2, WA VR DR A
#wH .
2.3 T WMEERZEHLUEN K% 10% B E
SE A T PR ZE L SRR A 2 20 B B K, SR D R
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eosin staining, HE ) e {0, fF 88 F W2 1,3,7,21
RAN [) 21 100 35 955 1) 1T PR 2F 2 41 O o
2.4 Real-time PCR $£ AR K5 K R 15t 55 A 2F 41 41
bFGF mRNA () £ik  FIH 4 RNA $2HUE 50 & 4 5
KRB 2 4L 8UREAS 2 RNA, R B 38 ) 4
F1 R 5%, cDNA L HEFTH 3G . BB FE P 995 C
30 8,2 )5 95° 5 5,60 C 34 5,40 MG 1 5 ke
JG  HE 60 ~ 95 °C %k 4T W i ith 2k 4 . AR B
Real-time PCR JFUif K6 0 25 5%, 4% B8 2 729 4 i 2
TRRA 2 TR A& R S A 20 bFGF mRNA 1 41 %t
Tk,
2.5 T H 9 Bk (Western blot) &5 I R B i5t
R ZFA 8 bFGF FE 1 #£35 ) SDS 2 fi K RSt
i R ZF AL 20 SR IBUR R 11 5 % 1 07 5 i 0 T 2 45 2
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2| PVDF B I, > 5 s 3 041 5 I A — 3t (1GF-1
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BT S AT S 4G, ELRF S [A) A B RO A LG B A BT AR AR B RO 2, O R R AT 4
T DA 2H S T R OB PR A B R K B YRR 4R RDIRET 4R SR B DB B W A BUR A B B
PRI ILE AR PR 78 2% T B R ROR e fE, B migE . W L.

ESPS
oo
e
IR
HIR
21K

AR PR A LR B2 75 45 B W DR PL AR 5 C. 4 DR A= BRER K 20 5 D. BRI 2H (18] 2 [d])
Bl £NKEENBERFERARRZAFHLAREFHHE(HE, x100)
Fig. 1 Effect of Shengji Xiangpi Mastic on pathology of wound granulation tissue( HE, x 100)

3.2 AR LG EE BRI O R N 244 bFGF U, EL WS T WS PR AR PR Eh K 4 R B FR O ML Ak 4
mRNA FI bFCF # A RR MM QIR F AR (P <0.05) s B R AE LR BB A ST KI5
Bt A ZF 4140 p bFGF mRNA Hl bFCF SR IATT  H—2, TH 3,7 R\ g, RI5 28 TR, W
T, B PR AR LG B 45 3,7 KRBk m £ 1,2,/ 2,

F1 EUNEEEXNRERFEAREEAFHARS bFGF mRNA RIZMFIM (X +5,n=3)
Table 1 Effect of Shengji Xiangpi mastic on expression of bFGF mRNA (x +5,n=3)

4 51 Fl/ (o/ R 1d 34d 74d 14 d 21d
8] - 1.00 +0. 09 1.60 0. 11 1.55£0.02 1.43 £0. 04 1.26 0. 06
PR A WL e 7 2 1.00 +0.08 1.46 +0.08*>%  1.5120.11>%  1.36 0. 10 1.29 +0.02
B R L bk 2 0.96 0. 08 1.17 £0. 08 1.36 £0. 08 1.48 £0.05 1.51 £0. 08
W5 PR A= 3 R K - 0.96 +0.07 1.19 £0.07 1.33 £0.09 1.33 £0.07 1.53 £0. 06

T AL P <0. 05 5 5 PRI A B K 41 LR P < 0. 053 S M AR L AR AL ) P <0.05 (£ 2 ~4 ) .
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F2 ENSEENHERFRAREHAFHLAR ODFGF EAREMZM (2 +5,n=3)
Table 2 Effect of Shengji Xiangpi mastic on protein levels of bFGF (x +5,n=3)

21531 F/ (/OB 1d 34d 7d 14 d 21 d
LAY - 0.73 0. 02 1.11 0.1 1.43 +£0.02 1.20 £0.02 0.71 £0.24
W5 R A WL 2 0.65 0. 10 1.12£0.21*%  1.24+£0.05>%  1.10 0. 13%% 1.08 £0.07
PR 5 FL - Ak 2 0.63 +0. 04 0.71 0. 05 0.99 +0.09 0.88 0. 16 0.90 0. 13
W R 24 R K - 0. 64 0. 04 0.73 =0. 06 0. 80 0. 05 0.94 0. 08 0.74 £0.13
WFGE _ 18 kDa 3.3 A JULG B xR DR K BRI 9 PR ZF 2 4L p-Akt
1d . SRR B E A& R BB A 2 2L p-Akt
e | I ' - 15 50 S F WA B T 3 Kk
s N < e AT RS O TR . SR A
p-actin — e EBIES 1K, p-Akt 28 ik K 5 4 8 41 K
wor [ - (<%0 CRE 3,714 KRR A LA
74 ‘ TR p-Ake 20 508 JR G A 3 4 Ak 2, DR % L 1
pocin. | 5400 41 i P <005, W2 3,
e or [ hkba 3.4 L% s 7 M SR A B A 1A S 4 4 o
pracin | okpa Caspase-d kfRm 15K BURI L 4R A
bFGF — . AR R B J5 Caspase-9 BH M 41 Jild 34 i (P <
21d , 0.05) ;5 M FR Jg A B8 25 7K 201, W IR 5 JL L Ak 201 A
poo [ 101

W, BRI A LR e B 4H5E 3,7,14,21 K Caspase-9
e 4 D 2 5 R 2
B2 ANREERRAEA RSN AR FCF O RN MG (P <0.05), ASRHEALES I

Fig. 2 Effect of Shengji Xiangpi mastic on protein levels of bFGF % 4,

>
w
(@]
&)

£33 ENEHEEMERFEARBRHAFHASD p-Akt FEHHM (2 £5)

Table 3 Effect of Shengji Xiangpi mastic on p-Akt content(x +s) ng-L
451 FE/ (/OB n 1d 3d 7d 14 d 21 d
MY - 20 49.21£5.35 62.17 x4. 11 57.60 = 1. 85 45.21 +2.67 43.24 +3.47
W IR A L4 1 7 2 22 41.02 £0.67" 61.39 £1.87%3)  56.69 £2.03%%)  46.12 +2.28%%  43.61 £0.57
W5 PR L bk 2 23 40.97 +1.81"V  54.31+2.60 46.21 1. 85 40.00 £2.76 37.87 £3.96
W5 PR A 3 R K - 22 40.84 £2.85"  53.05+1.88 48.84 +0.72 39.30 £1. 85 34.09 £2.50

x4 ENGHEBEXNERRXRRHRFHALA S Caspase9 FREMMEH I (v +5)

Table 4 Effect of Shengji Xiangpi mastic on positive cell rate of Caspase-9(x +s) %
20 5 Fl/ (o/ Bk n 1d 34d 7d 14 d 21 d

A - 20 0.18 £0.03 0.19 £0. 04 0.21 £0.02 0.22 +0.03 0.21 0. 03

WEIR G A WL e 7 2 22 0.24 +0.03" 0.350.07>%  0.26 £0.05%%  0.24 £0.03>3 0.23 +0.05*%

W5 PR LAk 2 23 0.29 0. 04" 0.38 £0. 06 0.32 +0. 08 0.31+0.07 0.28 +0. 04

B IR A R 3R K - 22 0.27 +0. 04" 0.39 0. 04 0.27 0. 05 0.30 0. 07 0.33 +0.07

4 itig B ) @A ANEE DR 2 0 B TR L R AZ e L E G AR

BE PRI 55 2 R R P BT RO R B 1 R I Y A R R 2 LU AL
UL H FCBOE T — RO R BRI R AT L A AR G 4 5, R SR (1 i R A
ML AL A6 18 2 I, o N R e 2 s i M A SE S AT A%
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) A A8 4 B 3k R T 2 o 4 Y % 0 i PR [
Z 5. BT, X2 50 41 G 5 o A T
WA & MAPK f1 Jak/STAT & 48, B4R, Wk
WS — NSRBI ERE SRR, W
PI3K/ Akt {5 5 38 1% , 1% {5 5 8 % 75 94 5 40 Mo 2F K
WamE T 7 A A B EAE N . PI3K/ Akt i i,
T 3 ST A0 R AR P A A0 L S AL R O i, AR LA R
HEAVEH & B A0 M A i B AR T 28 PI3K/ Akt 3 %
o R L G f 5 T A L PI3K/ Akt 3l
SEK 4 S50 T S T AR S A 40 R 9 B 2 BT RS o
bFGF g —Fh 2 5 1 4 37 /4 B T 38 4 K 9 7, o 3
GRARGSA R, TS TR 9 PI3K/ Ake i B, 7 4
LM A K AR A A B AT B 4 A R v ok 4
HEBEMMER,

EH TR I & B, A0 45 5 B PR A ALK LAY
M ZH A bFGF 1y 33k, 4% i B S AR 7K AIL T 488 Y
20, B T AT S BL T PR 2 WLG i 4 bFGF 2%
A B DR A R ER K 2H BB PR L A2 A L b
I, HES 3,7 Kikmg. 25 R, bR & 5w
bFGF 3K TV , 1 25 WL G2 B 7 AT 412 a0 s ke L 35t
% 234 41 b bEGF #9335 . bFGF 7] B /EH T
BRI oS R D OB SO R S i A NI T B U K (P <
A AR L RS i U 1 O |
T A A B AE A o

bFGF ] 3 o 5 HpR 5 1 2 A R =R 2 A P
WM Z RS RFHEZ R ESESEE, 25
IRV O R S 7 I X O o ) O e o
FZ K (FGFRs) & — A8 H B, Hh FGFRI &
bFGF iy E &2k . Akt /B4 PI3K/ Akt 38 [ Y
TFWHHLE [, JE PI3K/ Akt 5 S S B a0,
W5 R B bFGF 1] 38 o 3% 4k PI3K, #f — 20 P06 Akt,
AL ) Akt 5% 8% 1) 20 B BT sl 40 M A Y, i — 200
LA O L= L T e U R o Y T RS Y
AT 35 B A2 145 397 A 4R T L A S e 4 R
T T F A WLG R A AR 1 T A 2E 41 41 bRGF
FR MR, 7T F U p-Akt JEE E K, Bk, EHY
AW LG B2 7% T Rl 4% 5 bFGE A9 & it i
% PI3K/ Akt {55530 %, {12 7F B0 £F 4 4 i . 9 B2 40 i
F9 435 B0 LT, T A L5 2, bR T AR

73— JiTH ,bFGF {2 JE AL N Akt 28 1 1) W 2 1k
J& G AR Akt BB ELEEM ] Caspase-9 MG M, AL
B gt b n] & B, A LG S T R R T Y 2E 4141 p-
Akt % ik 1[5 BF, #0 ] T Caspase-9 1) 3 ik,
Caspase-9 2 2l il U8 1= (1% J7 2h 3, [ I 3 2 280 0

Akt F]ffi Caspase-9 1 serl96 {i s BERR AL , 2% 259
HET W R W AE S, 0l Caspase-9 By £2 U8 T A
I, Sangawa 25NN HFSY & B WS AL RS Akt 7T 3 —
H Wi R {1k Caspase-9, H Caspase-9 H# iz fk /K FE 5
p-Akt BUIEAI S, #F 0 Caspase-9 [ 3% PI3K/ Akt
T R, 2B HE W AR LR KR AT
bFGF/ Akt/Caspase ¥ 12, 1 #fil Caspase-9 fi£ ¥ T-1E
FH AW Caspase 1% £ 1 ¥ A1 9K S0, ek 20> 210 Jifd
T,

A WLG BB A A4 BE K R R (O R
B LR CHIA A s P R A
AT A A, 407 B AR U B 3 IR I
ZINR, S RN T AR TR . (BE SR AL ) ik
HAGRBZEZ KR ZM P, Bt a2
— IR W S A S A . TR IR
o RE A PR A A TR 1 O D 2 S B0 A R R B
i I A S e 2 YRR R e 5t g R B A T 2H 21
bFGF,Akt, Caspase-9 Rk & #7, E & T, AL
% B¢ B ] b bFGF 2 3k, ¥E 1l 3@ 3 bFGF/Aky/
Caspase 18 i, {2 JE LT 25 40 M | 9 K2 40 i 0 38 9 1
Fo , DT 325 21402 S50 PR 15 97 €1 T 1L 58 38 A= i 80CR: 5
[) I e o 7% A B Akt 1] Caspase-9 9 3235, 41 4l
Caspase Z¢ Ji 5 [ 18 A1 SR S0, ok /0 200 Jd o T, 3
[Fi) £ 326 48 b s X A ) T AT
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