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Mongolian drug hatagaqi-7 promotes ulcer wound healing in diabetic
rats via HIF-1a

DONG Chenghai*, CHE Ligeer", CHAO Riya, MAN Zhu" , BAO Yonglin, GONG Limin
(Hand and Foot Microsurgery, Affiliated Hospital of Inner Mongolia University for the Nationalities, Tongliao 028000, China)

[ Abstract]  Objective To study the therapeutic value of Mongolian drug hatagaqi-7 for wound healing of diabetic
ulcers in rats and preliminarily explore its molecular mechanism in regulating hypoxia-inducible factor-lae ( HIF-1a).
Methods Adult male SD rats were randomly divided into control, diabetes, Mongolian drug, and cytokine groups. Except
in the control group, the other three groups were treated with an intraperitoneal injection of streptozotocin to establish the
diabetes model. Ulcer wounds were prepared in the mouse back of the four groups. One week later, the Mongolian drug

group was treated with hatagaqi-7, and the cytokine group was treated with recombinant bovine basic fibroblast growth factor
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for 2 consecutive weeks. Fasting blood glucose (FBG), wound area, wound pathology, expression levels of advanced
glycation end products ( AGEs) , receptor of AGE (RAGE), HIF-la and vascular endothelial growth factor ( VEGF) ,
secreted levels of interleukin-1B (1L-1B), and malondialdehyde ( MDA) ,

capacity (T-AOC) were assessed. Results

interferon-y (IFN-vy) , and the total antioxidant
FBG of diabetes, Mongolian drug and cytokine groups was higher than that in
the control group (P<0.05), and no significant difference was observed among the three groups (P>0.05). Compared
with the control group, the ulcer wound area, expression levels of AGEs and RAGE, and
secreted levels of IL-18, and T-AOC and

expression levels of HIF-la and VEGF of the diabetes group were decreased (P<0.05). Compared with the diabetes

scope of unrepaired tissue,

IFN-y, and MDA in wound tissue of the diabetes group were increased,

group, the ulcer wound area, scope of unrepaired tissue, expression levels of AGEs and RAGE, and secreted levels of 1L-

1B, IFN-vy, and MDA in wound tissue of Mongolian drug and cytokine groups were decreased, T-AOC and expression

levels of HIF-1law and VEGF in Mongolian drug and cytokine groups were increased (P <0.05),

Mongolian drug group were better than those of the cytokine group. Conclusions

and indexes of the

Mongolian drug hatagaqi-7 promotes

ulcer wound healing in diabetic rats, the inhibiton of AGE and RAGE expression and induction of HIF-1 o are the possible

molecular mechanism.
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Table 1 Comparison of FBG levels of rats in each group

415 RT3 K RITER TR RITH 10K HITH 14 K
Groups 3 d after treatment 7 d after treatment 10 d after treatment 14 d after treatment
X HEZH
5.32+0.85 5.51+0.77 5.43+0.69 5.50+0. 48
Control group
Wi R . . .
41§§7j<1'§ﬁ‘ﬂ 18.38+2.57" 17.17+2.21° 18.03+2.52" 18.44£2.81"
Diabetes group
g A . .
Hﬂﬂ@rﬂ% 17.93+2.21° 18.15£1.94 " 17.77£2.41° 18.09+2. 41"
Cytokine group
e . .
AN 18.14£2.45" 17.89+2.52° 18.23+2.23" 18.10£2.32"

Mongolian drug group

T SXHRAL gL, " P<0. 05,
Note. Compared with control group, * P<0. 05.
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X 2H
Control group
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MR FH
Cytokine group

e
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Doas

Bl 1 A5 2R B s B

Figure 1 Back ulcer wounds of rats in each group

x2 SAKRMBZA B (n=8)

Table 2 Comparison of ulcer wound area of rats in each group

43 HIrH 3 K WWITH TR WRITH 10 R RITH 14 R
Groups 3 d after treatment 7 d after treatment 10 d after treatment 14 d after treatment
Xf MR 2H
3.23+0.52 1. 14+0.25 0. 85+0. 10 0.37+0.05
Control group
I TE T
A%ﬁﬁfﬂ 3.30£0.61 " 1.88+0.22" 1.46+0. 15" 1.1420. 18"
Diabetes group
A T
. 3.01=+0. 56" 0. 94=0. 15* 0. 40=0. 05* 0. 17+0. 02
Cytokine group
28254
,?Kjﬁ & 3.40x0. 48" 0. 68+0. 11* 0.210. 03" 0. 080. 01"
Mongolian drug group
T X RALEEE, * P<0. 05 SRERIEALLLE, *P<0. 05; SAINIR T4 AL, € P<0.05,
Note. Compared with control group, * P<0.05. Compared with diabetes group, *P<0.05. Compared with cytokine group, ¥P<0. 05.
X HEZH il b s 4 ML R -4 e
Control group Diabetes group Cytokme group Mongolian drug group

- - o R — - - -

TE Sk i AR B A g B IR,
2 AL R BB O A BAE A (HE G4 ()
Note. Arrow indicates unrepaired tissue, the arrangement is loose and chaotic.

Figure 2 Pathological changes of ulcer wounds in rats of each group ( HE staining)
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H1IL-18 IFN-y MDA 7K T B PR 41, T-AOC
(K-8 TR 2H ( P<0. 05) H.32 24540 K 9%
B L F IL-18  IFN-y . MDA 17K AR T 4= K A
T4, T-AOC WK P FAKK T4 (P<0.05),
L4,
2.6 HAKXREZCEF HIF-1a, VEGF &Rk K
FHEE R

Wi PRI 20 K BRIt 97 A 1 41 21 b HIF-1a, VEGF
IR KR T X B2 ( P<0.05) ; 522540 AR KA

X HR 4 PER I 4E
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AGEs

T K BBz O 2 2 HIF-1o VEGF B3R IA7K
- TR IRIR AL (P<0. 05 ) H.52 25 41 K Bt 97 6] 1ol
HZH HIF-1a \ VEGF B ZRIXIKFm TAERKK T4
(P<0.05), WKl 4,55,

&3 FARMB AL AGEs \RAGE
RIBWHLEL (n=8)
Table 3 Comparison of AGEs and RAGE expression in

ulcer wound tissue of rats in each group

2H 51
43 AGEs RAGE
Groups
apiliEs
*HRA 0.23+0.03 0. 18+0. 02
Control group
Tl B 4 . .
. 0.90=+0. 12 0. 84+0. 10
Diabetes group
YA T4H
. 0. 51+0. 06" 0. 44+0. 05
Cytokine group
L . ,
= 0.320. 05* 0. 240, 03*

Mongolian drug group

X IRAL I, © P<0. 055 SHEIRBAL AL, *P<0.05; 5 i
TALILE, “P<0.05,
Note. Compared with control group, * P<0.05. Compared with diabetes

group, #pP<0. 05. Compared with cytokine group, $p<0.05.

MM A 145 FHA
Cytokine group Mongolian drug group

RAGE

e -—.

B_aCtin “ - -

B3 SHKERBZAIHLEH AGEs 1 RAGE A% Lk &

Figure 3 Electrophoresis of AGEs and RAGE in ulcer wound tissue of rats in each group

R4 SURRBITEH A T IRAE I BRI AR LB (n=8)

Table 4 Comparison of inflammatory and oxidative stress indicators in wound tissue of rats in each group

2H 5
(:E}JJ IL-18 (ng/mL) IFN-y(ng/mL) MDA ( nmol/mlL) T-AOC(IU/mL)
>TOups
pogiEs|
0.76+0. 09 1.32+0. 16 1.76+0. 20 4.41£0.72
Control group
PRI 4L \ .
.ﬁm% 3.29+0.52" 5.51+0.62° 7.35+0.94 2.01+0.35"°
Diabetes group
i R 20
. . 2.21+0. 32* 3.59+0. 44* 5.09+0. 72* 3.16x0. 42*
Cytokine group
S ' '
.Xﬁj 1.31=0. 18" 2.02+0. 32% 3.15£0. 55" 3.86=0. 36"
Mongolian drug group
TE SRR LEE, * P<0.05; SHEIRAAL UL, "P<0. 05; AR T4t e, € P<0. 05.

Note. Compared with control group, * P<0.05. Compared with diabetes group, *P<0.05. Compared with cytokine group, P<0. 05.
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Figure 4 Electrophoresis of HIF-1ae, VEGF in ulcer wound of rats in each group

®5 HARBBHEITHALUD HIF-1a VEGF ZIAHY HAL
Table 5 Comparison of HIF-1a, VEGF expressionin

ulcer wound tissue of rats in each group

415

HIF-la VEGF
Groups
i HE 2
. i 0.91+0. 12 0.83+0. 10
Control group
W PRI 21 . .
.* R 0.15+0.02° 0.23+0.03 "
Diabetes group
YA ¥
Wi 0. 40=0. 05* 0. 58=0. 07"
Cytokine group
2541 |
- 0. 67£0. 08" 0.79+0. 10%

Mongolian drug group

T SRR LIRS, " P<0.05; SHEPRIRALILEE, *P<0.05; 54 A
FULILE, €P<0.05,

Note. Compared with control group, * P<0.05. Compared with diabetes
group, *P<0.05. Compared with cytokine group, ¥ P<0. 05.
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