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F (STZ) ST AR R BURAL, 3T 5 BR BB i S MM, HI/E ALY 3 mmx7 mm 193597 011 #7. DFU KR
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SEEE 2 B, A BITFIRITHE 7 R B 14 KSR A4 K R R B s IR IR ( FBG ) JK -, S 8E 4 Ak G I B i 41 20
CD34 FRiB IO, HHAB AU A 25 B (MVD) 5 242 W4k 2% 3500 72 61 T 4120 MDA \SOD /K- ; St £ E 7T ( Western blot)
K QI Z Nef2 Keapl SEFARE, &R AIFH 0 KA KEAE 2 | B LG 5E X (P>0.05) , 44
DFU 41 Sal-L 41 ,Sal-M 4 ,Sal-H 41 \MET 41K R FBG /K441 F NC 41(P<0.05) ;38975 7 K %5 14 X, 5 NC
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Sal-L 4 ,Sal-M #1 Sal-H 41 MET 41 K RUAE FBG /K°F- MDA & Keapl &[5 R & ERE(L(P<0.05) , 4
A& CD34 FHYEZRML . MVD [ SOD % 7 (Nrf2 £ F K5 & 35 TH i (P<0.05) , JoH Sal-L 415 MET 4125 5%
Biit2# 3 X (P>0.05) , 4516 Sal ] R 3 655 Nrf2/Keapl 553 %, 8901 DFU K Bt EALAE 7, 48 3 81 i
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Effects of salidroside on the Nrf2/Keapl signaling pathway and
wound healing in rats with diabetic foot ulcer

JING Liang'* , QI Yongzhang’
(1. Department of Clinical Pharmacy, Qinghai University Affiliated Hospital, Xining 810000, China.
2. Plastic Surgery Clinic, Qinghai University Affiliated Hospital, Xining 810000 )

[ Abstract]  Objective To explore the effects of salidroside (SAL) on nuclear transcription factor-E2 related
factor 2/Kelch-like epichlorohydrin-related protein 1 ( Nrf2/Keapl) signaling pathway and wound healing in rats with
diabetic foot ulcer (DFU). Methods Diabetes was induced in rats by feeding of a high-fat and high-glucose diet and

intraperitoneal injecting of streptozotocin (STZ) , and the back of the foot was shaved and cut to the fascia to create an ulcer
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wound with an area of approximately 3 mmX7 mm to establish DFU rat model. The rats were randomly allocated to a DFU
model group; Sal-L (0.1 g(kg-d)), Sal-M (0.2 g/(kg-d)), Sal-H (0.3 g(kg-d)) groups, metformin group ( MET,
0.65 g/(kg-d) ), and set normal blood glucose wound rats as the control group (NC group), and all were gavaged daily
for 2 weeks. The body mass and concentration of fasting-blood glucose (FBG) of all the rats were measured on the 7th and
14th days of treatment; the expression of CD34 was assessed by immunohistochemisiry; the microvascular density (MVD)
of the wounds was calculated; the levels of malondialdehyde ( MDA) and superoxide dismutase (SOD) concentrations were
measured biochemically, and the expression of Nrf2 and Keap!l proteins in the wound tissue was measured by Western blot.
Results  Prior to the start of treatment, there was no significant difference in the body masse between the groups, while the
FBG of the DFU, Sal-L, Sal-M, Sal-H, and MET groups was higher than that of the NC group ( P<0.05). On the 7th and
14th day of treatment, the body mass, FBG, MDA content, and Keapl protein expression in the DFU, Sal-L., Sal-M, Sal-
H, and MET groups were higher than those in the NC group ( P<0.05) ; and the wound healing rate, CD34 positive cells,
MVD, SOD activity, and Nif2 protein expression were significantly lower ( P<0.05). The body mass, FBG, MDA content,
and Keapl protein expression in the Sal-L, Sal-M, Sal-H, and MET groups were lower than those in the DFU group ( P<
0.05); and the wound healing rate, CD34 positive cells, MVD, SOD activity, and Nrf2 protein expression were
significantly higher (P<0.05). However, there were no significant differences between the Sal-L and MET groups ( P>

0.05). Conclusions
Keapl signaling pathway.
[ Keywords ]

Sal may increase the antioxidant capacity and promote wound healing in rats with DFU via the Nif2/

salidroside; diabetic foot ulcer rats; nuclear transcription factor-E2 related factor 2/Kelch-like

epichlorohydrin-related protein 1 signaling pathway; wound healing
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14 d.
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5°C TW#E , TBST 28 Ml PERsfs o (o Mg v F 0L
B4 RIFE ] Image J AR HTEE A K BEAE,
1.4 FitEHZE

SEBSECE AR AT REGORE, DUOT S5 bR i 22 (2 £
s )N, 3B I SPSS 25.0 #Ab AT S it b, £
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Hrf Sal-L 15 MET 2 R KR ITFE XL (P>
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MET 27 G245 L (P>0.05) .
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X (P>0.05), WLIE 4,/ 5, 6,
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Figure 1 Comparison of body weight and FBG level of rats Figure 2 Comparison of FBG level of rats in each group
4 p y g
in each group 254 = NC4 NC group
- abcde E DFUZL DFU group
100 = NC4L NC group T 207 abed By gaee METZ4L MET group
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3 § 807 abcde @88 MET4 MET group % = Sal-M#H Sal-M group
;E}/ En 60 abed o Sal-L# Sal-L group é  Sal-H4 Sal-H group
g g abcgbjde ab ap T . Sal-M# Sal-M group =
EE 407 = a i i Sal-H4 Sal-H group
= § ab ab
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7d 14d
5

o
I

7d 14d

.45 NC 4 HEE,* P<0. 05; 5 DFU 4l Lk, P<0. 05; 5 MET

Hilia

°P<0.05; 5 Sal-L 41 b #5,'P<0.05; 5 Sal-M 41 Lk

5,°P<0.05,

3 BAREEIEASH L

Note. Compared with NC group, *P < 0. 05. Compared with DFU

group,

bP < 0.05. Compared with MET group, °P < 0.05.

Compared with Sal-L group, ‘P < 0.05. Compared with Sal-M

group,
Figure 3

‘P < 0.05.

Comparison of wound healing rate of rats in each group

75 NC 4 #E,°P<0.05; 5 DFU 4 1L % ,"P<0.05;
MET #1448, °P<0.05; 5 Sal-L 41 L4, "P<0.05; 1 Sal-M
A I#,©P<0.05,
4 FARREITAL MVD HAL
Note. Compared with NC group, *P < 0. 05. Compared with DFU
group, "P < 0.05. Compared with MET group, °P < 0.05.
Compared with Sal-L. group, P < 0.05. Compared with Sal-M
group, ‘P < 0.05.
Figure 4 Comparison of MVD in wound tissue of

rats in each group

FE:A:NC 41;B:DFU 41;C:MET 41;D:Sal-L 41 ; E: Sal-M 41 ;F; Sal-H 4.,

E 5

FHKR 7 d BEHAHULE CD34 5 A F£A L

Note. A, NC group. B, DFU group. C, MET group. D, Sal-L group. E, Sal-M group. F, Sal-H group.

Figure 5 Comparison of CD34 protein expression in microvessels of wound tissues of rats in each group on day 7
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L5 MET 22 7 A2 2 L (P>0.05) , H UL
K7 148,

2.5 BAKXKRETMALF Nrf2, Keapl EHRKIE
EE

IRYT 7 d. 14 d, 5 NC 41 He#, DFU 41K B A
LR Nief2 25 1355 1 B R (P<0. 05) \Keapl
EHFREETE (P<0.05) ;5 DFU 41 Hb %, Sal-L
2H Sal-M 4 . Sal-H £  MET £H K FL 8 i 24 £ N2
EHF IR WFERIN(P<0.05) , Keapl HHE KR
T ERFR(P<0.05) , Hirf Sal-L 415 MET 412556
Giit=A R L(P>0.05) LK 9 & 10 & 11,

s gsea
‘.”é Fas Ay %{

1E:A:NC 41;B:DFU 41;C:MET 41; D Sal-L 41;E:Sal-M 41;F:Sal-H 41,
6 AR 14 d QEALRUM A CD34 & F &Ik AL
Note. A, NC group. B, DFU group. C, MET group. D, Sal-L group. E, Sal-M group. F, Sal-H group.

Figure 6 Comparison of CD34 protein expression in microvascular tissue of 14 days in rats of each group
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s DFUZ DFU group
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5 T T abed zill_J a_ll_o abed Sal-L#H Sal-L group
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£ T
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-
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.5 NC 4 e ,*P<0.05; 5 DFU 4 L #,"P<0.05; 5
MET 41 [L#8,°P<0.05; 5 Sal-L 4 b % ,P<0.05; 5 Sal-M
2 #,°P<0. 05,
B 7 4R A m S A A O O
FEPR(MDA) 4K
Note. Compared with NC group, *P < 0.05. Compared with
DFU group, P < 0.05. Compared with MET group, °P <
0. 05. Compared with Sal-L group, *P < 0.05. Compared with
Sal-M group, °P < 0. 05.
Figure 7 Comparison of oxidative stress related indexes in

wound tissue of rats in each group( MDA)

40 1 mm NC4L NC group
=8 DFU# DFU group
_ 30 T abed | ) MET#4 MET group
En T abc?ib-?—de . ZEII_J %II_J T Sal-L#4 Sal-L group
% 20 4 2 %,l.) zﬂ.] T + . Sal-M4H Sal-M group
5] T i Sal-H#H Sal-H group
104

.5 NC 4 %, P<0.05; 5 DFU 41 tb%:,"P<0.05; 5
MET 21 Lb#E,© P<0.05; 5 Sal-L 41 1b#,"P<0.05; 5 Sal-M
ELEL, °P<0. 05,
8 ALK LA T 2 24 Al
WA AR b (SOD) Hedk
Note. Compared with NC group, *P < 0.05. Compared with
DFU group, "P < 0.05. Compared with MET group, °P <
0. 05. Compared with Sal-L group, ‘P < 0.05. Compared with
Sal-M group, “P < 0.05.
Figure 8 Comparison of oxidative stress related indexes in

wound tissue of rats in each group(SOD)
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Figure 9 Expression of Nrf2 and Keapl protein in

wound tissue was detected by Western blot
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B 10 AARBAImAL D Nef2 R K iR
Note. Compared with NC group, *P < 0.05. Compared with
DFU group, "P < 0.05. Compared with MET group, °P <
0. 05. Compared with Sal-L group, ‘P < 0.05. Compared with
Sal-M group, °P < 0. 05.

Figure 10 Comparison of Nrf2 protein expression in

wound tissue of rats in each group
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#,°P<0. 05,

B 11 SARBAMALH Keapl KL R L
Note. Compared with NC group, P < 0.05. Compared with DFU
group, "P < 0.05. Compared with MET group, °P < 0.05.
Compared with Sal-L group, ‘P < 0.05. Compared with Sal-M
group, °P < 0.05.

Figure 11 Comparison of Keapl protein expression in

wound tissue of rats in each group

3 it

PV B T A5 2 2 A 2R L R A H  &6
R A LA AT S B T A B A i SR I, A A
Z/b K gl 2 DFU RIS, B ka5 A 2F
HAUVE RO MR A K, T EIIETRAN, DFU
J IR T YW, 20 R AL R
PRI IAYT DFU SRV A28 30 I Ais 25 1 AR AL,
T MSE K Sal SR AL G 254150 R 3 B3 M L oy
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R A5 A bR S 2 A AR AT s AR
FEARIE , Sal TAE HE fil 20 21 P I 28 AR 5 ik
PR 288 7 R 72 s, A i ke o 45340 ) 1 2215 O
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