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Effect and mechanism of Jingwanhong Ointment on diabetic foot rats
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Abstract: Objective To explore the effect and mechanism of Jingwanhong Ointment on diabetic foot rats. Methods Select 40
healthy rats, divided into control, model, Jingwanhong Ointment, and rhEGF groups, each group had 10 rats. The diabetic foot model
was established in all rats except the control group. All rats were given the drug on the 2nd day after modeling, and the area around
the foot wound was cleaned with normal saline before the drug was applied. Rats in the model group were applied with normal saline
every day, and were routinely fed with rats in the control group. Jingwanhong Ointment group applied 3 g/kg Jingwanhong Ointment
every day to cover the wound, rhEGF group was given rhEGF external solution 4 000 U once daily. Rats in each group were
continuously given drugs for 15 d. The wound healing was observed by foot images of rats. AGEs, RAGE, and blood glucose levels
were determined by ELISA. The pathological expression of HE staining was observed. Western blotting was used to detect the
expression of CTGF, ERK, and P-ERK proteins. The mRNA expressions of HMGBA, HMGB1, ERK1 and ERK2 were detected.
Results Compared with the model control group, the wound surface of Jingwanhong Ointment group and rhEGF group were reduced
after treatment, and the effect of Jingwanhong Ointment group was the most significant (P < 0.05). Compared with model group, the
expressions of AGEs, RAGE, and blood glucose in serum of Jingwanhong Ointment group and rhEGF group were significantly
decreased, and the decrease of AGEs, RAGE and blood glucose in Jingwanhong Ointment group was the most significant (P < 0.05).
The skin structure of rats in the control group was intact, and collagen content was rich, while the skin structure of rats in the model
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group was damaged, and there were a lot of inflammatory and necrotic tissues. In Jingwanhong Ointment group, the epidermis growth
rate was faster, wound tissue growth was active, and the number of capillaries and fibroblasts increased. The tissue structure of rhEGF
group was slightly intact, and the inflammatory extract decreased. Compared with model group, the protein expressions of CTGF, ERK
and p-ERK in Jingwanhong Ointment group and rhEGF group were significantly decreased, and the decrease was most significant in
Jingwanhong Ointment group (P < 0.05). Compared with model group, mRNA expressions of HMGBA, HMGB1, ERK1 and ERK2
in Jingwanhong Ointment group and rhEGF group were significantly decreased, and the decrease was most significant in Jingwanhong
Ointment group (P < 0.05). Conclusion Jingwanhong Ointment can promote the wound healing, reduce the wound area and the
expression levels of AGEs and RAGE in diabetic foot rats, and its mechanism may be related to the inhibition of HMGB and ERK

related pathways.
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W (pH 4.4) DLTE /30N 1% 5 B 5 B IR 1 0 R
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=1 5HF% Fz2 FEXBRUGER (n=10
Table 1 Primer sequences Table 2 Wound area of rats in each group (n =10 )
L AL eIzl B} . BT AYmm?
HMGBA F 5-ACATGAGTGCAGCTTGTTCC-3’ 2L filks U o
R 5-TTGTCTCTTGTGGCCTTCTGT-3’ - =
HMGBI F 5-GCAGCAGTGTTGTTCCACAT-3’ A — — —
R 5-CGGCCTTCTTGTTCTGTTTGT-3’ e —  1856(4.64,23.20)* 1848(4.62 2310y
ERK1 F 5-GCAGCGTTCCACATGAGTTT-3’ FOLEE 3gkg! 1849 (462, 23.11 532(1.33,665)"
R 5-GTGGCTTGTCTCTCTGTICTT-3 thEGF 4000 U 1857 (4.64, 23.21)"* 902 (226, 11.28)"*
ERK2 F 5-CCAACAGTACTCTATGAAGAC-3’
R 5-GCTGGACGTACTTCCTCATC-3’ Sxf e *P<<0.05; SEERAILE: "P<<0.05; S5
B-actin F 5-GTAAAGACCTCTATGCCAACA-3’ PoE AL *P<005
R 5’-GGACTCATCGTACTCCTGCT-3’ #P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs

110 HitrFEHE

% GraphPad Prism 8.0 #4347 G810 47,
FE IER AR ETORILL x £ FoR, Z4LAEL
BRI Z 0T, AR ELECR A LSD-t A6 56
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Mann-Whitney U #5556 .
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2.2 FAXRIIED AGEs. RAGE. gk

L5} e 2H bR, AR OK BRI H AGES RAGE.
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Fig. 1 Wound healing of rats in each group

FAHCE KRS T AGEs. RAGE. Ik /K T &3
PR (P<0.05); SR 4 E Lh#, rhEGF 41K
R IME ' AGEs. RAGE. /K FEEFE (P<
0.05), HL#% 3.

rhEGF4 000 U

#*3 BUEARMBES AGEs, RAGE. Mm#ERE ( x+s )
Table 3 Expression of AGEs, RAGE and blood glucose in serum of rats in each group ( x #s)

21 531 n/ R & AGESs/(AU-mg™?) RAGE/(mg-mL 1) TFE/(mmol-L 1)
it & 10 — 0.16+0.03 0.18+0.04 4.1240.39
FETY 10 — 0.75+0.18* 0.7740.18* 27.75+6.18"
WA E 10 3gkgt 0.38+0.08* 0.36+0.09% 10.5541.68*
rhEGF 10 4000 U 0.4740.12#4 0.4940.13#4 19.64+3.20"*

HXt AL P<0.05; SHBAKE: "P<0.05: 5 TAKBALE: “P<0.05
#P < 0.05 vs control group; "P < 0.05 vs model group; *P < 0.05 vs Jingwanhong Ointment group
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B2, RUEAIMIZIEED: hEGF 4K RALS

MRS e, RIER BV A AL, B4R
KB ZE, WE 2.
24 FHHXROMFELSH CTGF.ERK, p-ERK &
BFRIEKF

55 HRZR LA, AR ALAH K R A 44 CTGF.
ERK. p-ERK HHARXEZETH (P<0.05); S5
R S, s B H K RENGHS F CTGF.
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ERK. p-ERK HAKIERZRFL (P<0.05); Hxi¢
FICE ML, rhEGF 41K R EeM5G414-H CTGF.

Dy ERK. p-ERK % [I#ATFE (P<0.05), W3 4.
5 » I 3.
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= wa o MRNA FiA7kF
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Fig. 2 Results of HE staining (>200)

HMGBA. HMGB1. ERK1. ERK2 mRNA #it & #
T (P<<0.05); HERIALLE, HAAREHRK
A4 HMGBA. HMGB1. ERK1. ERK2
MRNA FIAFEK (P<0.05); 554 HEH L E,
rhEGF 41 K i 815 4121+ HMGBA. HMGBL.
ERK1. ERK2 mRNA FiAFtE (P<<0.05), W& 5.

x4 BEAROMGLALDT CTGF. ERK, p-ERK ZEAKIL ( X =*s )
Table 4 Protein expressions of CTGF, ERK and P-ERK in wound tissues of rats in each group ( X =s)

#H5 n/ A Frili=S CTGF ERK p-ERK
it iR 10 — 0.1940.03 0.1640.02 1.09+0.03
i elt] 10 — 2.11+0.12* 2.58+0.09% 2.79+0.21%
HITORE 10 3gkg? 1.10+0.06%" 0.3540.05*" 1.56+0.09%"
rhEGF 10 4000U 1.65+0.09"4 1.40£0.07%4 2.03+£0.15"*

SRS *P<0.05; SHRAILE: P<0.05; SRGLKEAE: “P<0.05
#P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs Jingwanhong Qintment group

CTGF s IS s am— 1.5 10°
ERK e S S S o o 10¢
pERK e WD o g 5.7 10°

3 g

W DRI A2 A W PRI B SR 1 B 22
AN I UL R 7 IR A IS o 20 B R T A kT,
HiiFE#HFRAAZEMEHE, FBUKW IR
1B, EEEk, AR R 2 I R AR S

practin 18XI0 R B SMIEE O G RIS, T A4 A5t
WR BN RACEA MEGFA00U S L O T A B SU A, BT B

3 CTGF. ERK. p-ERK EAFRIAER
Fig. 3 Protein expression of CTGF, ERK and P-ERK

AT GLAE A HHAE B AR B PR, BB R A2 5 81
(710 S <) 1V PR VIR E 2R R 7 S M ol P
WEFERTR, PRI R 78 H AT A, HRO SR A

*5 BEAXRGHALAS HMGBA, HMGBL, ERK1, ERK2 mRNA Fi& ( x s )
Table 5 mRNA expressions of HMGBA, HMGB1, ERK1 and ERK?2 in wound tissues of rats in each group ( x s)

25 n/ A Fillk:s HMGBA HMGB1 ERK1 ERK2
it 10 — 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
TR 10 — 3.15+0.25% 3.31+0.28* 2.56+0.20% 2.74+0.22%
WAEAR €= 10 3gkg? 1.82+0.10" 1.86+0.12* 1.41+0.08* 1.5240.09*"
rhEGF 10 4000 U 2.36+0.17%4 2.48+0.19% 2.08+0.11%4 2.16+0.12#4

Hxt AL P<0.05; SR "P<0.05: HRAKBALE: “P<0.05
#P < 0.05 vs control group; “P < 0.05 vs model group; *P < 0.05 vs Jingwanhong Qintment group
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