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Effects of Asiaticoside on Inflammatory Response and

Wound Healing in Rats with Diabetic Foot Ulcer
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Abstract Objective: To investigate the efficacy of asiaticoside (AC) on inflammatory response, wound healing and silent
information regulator 1 (SIRT1)/nuclear factor erythroid 2-related factor 2 (Nrf2) /heme oxygenase-1 (HO-1) pathway in
rats with diabetic foot ulcer (DFU). Methods: The DFU rat model was established by feeding with high-sugar and high-fat
diet,intraperitoneal injection of streptozotocin (STZ) and pressing with NdFe-B magnet. The rats were randomly divided
into diabetic foot ulcer group, asiaticoside low-dose group., asiaticoside high-dose group, asiaticoside high-dose + inhibitor
group,and metformin group,with 6 rats in each group,and the remaining 6 normal rats were used as control group. The
wound healing rate of rats in each group was measured. Blood glucose meter was used to detect the fasting blood glucose

(FBG) level of rats after dressing. ELISA was used to detect the levels of related inflammatory factors in the serum of rats

in each group. HE staining was used to observe the
Fe G0 H A R ETTRH T I (231200903) pathological changes of wound healing tissue of rats in each
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R ICh G E-mail: ckakc6@163. com levels of SIRT1,Nrf2,and HO-1 in wound healing tissue of

group. qRT-PCR was used to detect the mRNA expression
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rats in each group. Western Blot was used to detect the expressions of proteins related to SIRT1/Nrf2/HO-1 pathway in
wound healing tissue of rats in each group. Results: The wound healing rate and the mRNA and protein expression levels of
SIRT1,Nrf2,and HO-1 in healed tissue of rats in the diabetic foot ulcer group were significantly lower than those in the
control group.and the levels of FBG,IL-18,11.-6,and TNF-a were significantly higher than those in the control group
(P<C0.05). The wound healing rate of rats in metformin group, asiaticoside low-dose group,and asiaticoside high-dose
group were significantly higher than those in diabetic foot ulcer group.and the mRNA and protein expression levels of
SIRT1,Nrf2,and HO-1 in healed tissue were significantly higher than those in diabetic foot ulcer group.and the levels of
FBG,IL-18,1L.-6 ;and TNF-a were significantly lower than those in diabetic foot ulcer group (P<C0. 05). The effect of asi-
aticoside high-dose group was better than that of asiaticoside low-dose group (P<C0. 05),while there was no significant
difference between asiaticoside high-dose group and metformin group (P>>0. 05). SIRT1 inhibitor complementation exper-
iment showed that the inflammatory response and wound healing as well as the effect of SIRT1/Nrf2/HO-1 pathway on
DFU rats were reversed by AC (P<C0. 05). Conclusion: AC may improve the inflammatory response and wound healing in
DFU rats by activating SIRT1/Nrf2/HO-1 signaling pathway.

Keywords: asiaticoside;diabetic foot ulcer rats;inflammatory response; wound healed;silent information regulator 1/nu-

clear factor E;-related factor 2/heme oxygenase-1 pathway
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erythroid 2-related Factor 2, Nrf2)/Ifl 4L & & & 1 1
(Heme Oxygenase 1, HO-1) #6138 [, B A #4855 2
I AR S /N BR8] 2% 20 RS AZ RE T 5 DA SR 3264 PR
ANERPS RS SRR DN B RO AT R i
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ab181602) ; BCA i & ( i 3 = K, P0012) ; Multi-
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T A ] U L R4S 12 L, SRR AL
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AGAEE TWAPRAE, 5 4h 6 A RRALH 4% £
RHEEEE 24 h. SR HH 70% Wk T4 °C F k4
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W, 2 J5 # A PrimeScript RT reagent Kit with
gDNA Eraser 3 7 &, & B8 RNA BEA a9 36 H 4
DNA., Jf- 45 RNA S 5% i cDNA, | SYRB Premix Ex
Taq Il i 7 # 17 qPCR & &AW, A 27> g iF 5
SIRT1.Nrf2 fil HO-1 mRNA HI X} % ik &, 51 9 ¥
FIWFE 1,

x1 Sl¥FE3
E2S Y5 (5-3") K
/bp
SIRT1-F  TAGCTAGCTAGTATTCCGA
SIRT1I-R  GCTAGCTAGCTATCAAGTT 1o
Nrf2-F  GATGATGCCAGCCAGCTGAA
Nrf2-R  GCGACTGACTAATGGCAGCAGA 199
HO-1-F  ATTTGTCCGAGGCCTTGAA _
HO-1-R  CCAGGGCCGTATAGATATGGTA o0
GAPDH-F AGCTAGCTAGCTGTCGGA L6

GAPDH-R GCGAGCTAGCTGACTAAC
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FHE R 2 295142937  9,784-0. 649
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Nrf2 1l HO-1 mRNA %3k 7K - (1 5% i
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Rl m FTRTFERETRAEA,. 236 %i%E X
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il 3 L (P>>0. 05) ; BV w4 8 5] i+ 410 i 55 41
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TF A4 22 B GEH B X (P<00. 05) L& 4,
2.5 B R X4 40K B T T 4 214U SIRT1/
Nrf2/ HO-1 il B4 56 25 14 9 3% 0
DR A2 0% 4L 1 K LR T A 4 4140 SIRT

X4 FEEBEMNRAARUNTERAAL S SIRT1.Nrf2 1 HO-1 mRNA RiEKFEHZW(n=6.7L5)

2H 5 SIRT1 Nrf2 HO-1

X B2 1.024-0. 14 1.0140. 15 1.024-0.13

B PR 95 2 1tz 2 0.3240.04" 0.2940.03" 0.4140.05"

FE B 4 0.57+0.07% 0.49+0. 06 0.63+0.08”
FHE BT R 0.88+0.10%% 0.734+0.082% 0.91+0.09%%

AR R = 7 = 0 A R A 0.62+0.08" 0.5020.09" 0.74+0.07"
TR 0.89+0. 122 0.752+0.102% 0.92+0.112%
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Nrf2 1 HO-1 H H £ BKF B &K T X RAE, 2 7A
GiitFE L (P<0. 05) , U FAF LR 4] RS S
R, F X4 A9 SIRT1.Nrf2 Al HO-1 A
FEIR K5 T WE PR 15t 9 4 . HOBR S R s R A
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0.05), BRI B iF Rl i 4 5 — H OSUIRA 22 = o e it 2
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Flmd, Z R AT E L (P<0.05), WK 3 fiE 5.

SRTI () *=== = SN "= T
N2 Sl e Sy W Sy
HO-| S e e S W GEEE
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A B C D E F
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HO-1 EH®EXEANRIE

x5 ZAAXBRUERASALA D SIRT1/Nrf2/HO-1 BHBRBX(ZBANRIE=6.TL5)

20 5] SIRT1 Nrf2 HO-1

R 2H 1.3540. 18 0.94+0.16 1.45+0. 21
Wl PRI 2 15 9 21 0.3240.03" 0.1940. 04" 0.6540.06"
TR R R &= 40 0.59=40.08” 0.404£0. 062 0.89=40.09”
TR B & ) o 4 0.9940. 1229 0.7340.10%% 1.2640, 139
FRUES 2 3 700 2k 4 410 1 90 2 0.63240. 09" 0.4940, 07" 0.95240. 09"
Z ORI 1.02+0.117 0.75+0.09" 1.29-+0. 14"

T D 53 B AR L . P<<0. 0552) 585 R0 B B AR L, P<<0. 055 3) 5 B3 B R A 2B A0 1L, P<<0. 05;4) 5 T B4 & )

41 #H e, P<<0. 05,
3 3tig
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PRI L5t 97 B B AE 3~5 N KR mik 65%. F
200 WY B E AT TR, BB AESE 5 4RI B T2 %
IR 5020 ~70 % . it E PR T RN AR R R 45 S AL
SR T T E M AT R R, P, SR AT DU S0A YT
Bl DR s 25 9 (4 24 ) A+ A e

MEFFEREEP S ERENALGY. B T I
W= O EA DA B R el o DL R B D i
FR9 T BE [ I A 0 1) A AE RTS8 T L I8 L 15 5
P05 4% B A R b o AR AR i
TR BRI AL 5t 9 R BB B R B AR T R AR A A

Ra A 7 T (VR S5 R R B S A b R 4 s T
W R 9 2 15t 92 R BRI B T AL R R AIR s U I L 3% A
FRVES 0 6T T PR 2 15 97 K B 43 1 R LB R A
BAAETAER . 0% RN A% PRI Bt K R A 1w A
A R SR T L R E SN 27 K R AR L R
20 it 1R - R A0 1 ) 1 20 20 e 1 35 T 4 U AR i R A
w0 T A O 2 B BRI A 5T o IR
RRG e N RN TR e A i e ) RS E A
JICZT 2 240 P 0 6 240 10 400 7 i, I TL-1B8.11-6
TNF-a 7K 5 3 8 T X AL B w Ab B4 KRR
4 40 352 0 BH 80 L 1L-18.11-6 . TNF-a 7K i 1K
TWE R R Bt 21, B B i i A1 S UK
ZHAH L TC I 25 S, 3R W RR Y B X RE DR 9 R 15t 95 K
BRI 98 P s o2 & HE A kA
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SIRT1/Nrf2/HO-1 J& B A # 55 19 #4 £i, SIRT1
5 Nrf2/HO-1 {55 K Z M AFFE % VI L& L, SIRT1 A
PLIEAT Nrf2 Jo B Ui 0 35 P9 0 B S il pE 01100 Nirf2
B — i Sk TR o, LR 08 BT A 5 B S Ak T RN 240 i O
P18 22 A 55 I ] SR AR 3O . HO-1 2 —Fp R
il L RE 8 Ak i 21 8 (7 AR — S Ak IR SR R AN
RN EAR: S RSE=RIANAL SAVES .37 NS E A LA
OIS AP T 0L S 0L o B A5 48 M 400 I DR 1 L R I TR
MR ANE AR G S A A e B TR M AT Ak
Ji A K R ] DL 5 SIRT1/Nref2/HO-1 38 #% 310 1 35
PR AR5 5 0 I AE P Rz 40 B Rz - T) 3 5 4 oAk, 3R T A2
HERE PR /N B AL A ASBIRSE OB R A2 15 95 AL
fIATA A4 H SIRT1,Nrf2, HO-1 mRNA Fl&E [ %
IR KPR TR B RS B A A S A
SIRT1.Nrf2 Fl HO-1 mRNA Fl1% 11335 K F B % 5
T0E R e 2 5t 9 21, R WS B X SIRT1/Nrf2/
HO-1 38 #% B A BOE 1FE ], B b E B R 50 o 0 31
TS A R T B s i e SIRTL ) 4 550 [ % 52 55
AP B B e R AR 2 A RS R S
MU SIRT1 . Nrf2 F1 HO-1 2635 8 F % T HFH B
R AL M R RER TR PR ES THRERET S
il 20, 3 W RR 5 B o PR v R I8t 9 K R T AR
15 SIRT1/Nrf2/HO-1 i BAE FA %,

Zi BTk BV B R] RO A 3OS SIRT1/Nrf2/
HO-1 {55 38 ¥ , {508 JR A 12 15t 97 KB A A 52 g K )
T A A 16 DU B kst . ASHIESE A 1 AR S L X IR
g A 5t 9z R VR OF B AR 1 HOAR G AR LR (B ¢
TARE R 19 5 2R FIPL B A R dk 2L 52
5% 3k
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