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Abstract

BACKGROUND: Metformin and Eomecon chionantha Hance both exhibit anti-inflammatory and vascular protective properties. Metformin has been proven to
promote tissue repair through various mechanisms, such as reducing oxidative stress.

OBJECTIVE: To investigate the antibacterial, anti-inflammatory, and wound-healing effects of metformin combined with Eomecon chionantha Hance on deep
second-degree burn wounds.

METHODS: (1) In vitro experiments: The effects of Eomecon chionantha Hance, Eomecon chionantha Hance + low-dose metformin (10 mmol/L), and Eomecon
chionantha Hance + high-dose metformin (100 mmol/L) on the level of reactive oxygen species in RAW264.7 cells (or L929 cells) induced by hydrogen peroxide
were detected. The effects of Eomecon chionantha Hance, Eomecon chionantha Hance + low-dose metformin (10 mmol/L), and Eomecon chionantha Hance +
high-dose metformin (100 mmol/L) on the scratch healing ability of L929 cells were detected. The effects of Eomecon chionantha Hance, Eomecon chionantha
Hance + low-dose metformin (10 mmol/L), and Eomecon chionantha Hance + high-dose metformin (100 mmol/L) on the expression of phosphorylated
nuclear factor kB p65 and nuclear factor kB p65 protein in RAW264.7 cells induced by lipopolysaccharide were detected. The inhibitory effects of Eomecon
chionantha Hance, Eomecon chionantha Hance + low dose metformin (10 mmol/L), and Eomecon chionantha Hance + high dose metformin (100 mmol/L) on
Staphylococcus aureus were detected by test tube double dilution method combined with agar dilution plate method and bacterial live and dead staining. (2)
In vivo animal experiment: The hemostatic properties of Eomecon chionantha Hance were observed by liver laceration model and tail amputation model of
SD rats. 16 SD rats were selected, and 4 deep second-degree burn wounds with a diameter of 2 cm were established on the back of each rat. Staphylococcus
aureus suspension was applied to the wound 4 hours after modeling. 24 hours after the bacterial liquid was applied, the rats were divided into four groups for
intervention, with four rats in each group: the modeling group was injected with normal saline subcutaneously, and the wound was wetted with gauze soaked
in normal saline. The Eomecon chionantha Hance group was wetted with gauze soaked in Eomecon chionantha Hance. The low-dose metformin Eomecon
chionantha Hance group was injected with 10 mmol/L metformin 1 mL subcutaneously, and the wound was wetted with gauze soaked in Eomecon chionantha
Hance. The high-dose metformin Eomecon chionantha Hance group was injected with 100 mmol/L metformin 1 mL subcutaneously, and the wound was
wetted with gauze soaked in Eomecon chionantha Hance. The subcutaneous administration time was 1, 2, 4, and 6 days, and the gauze was changed every day.
Within 7 days after administration, the wound healing, wound tissue morphology, wound oxidative stress indicators, inflammatory factors, and angiogenesis-
related protein expressions were observed.

RESULTS AND CONCLUSION: (1) Compared with the Eomecon chionantha Hance alone, metformin combined with Eomecon chionantha Hance had stronger
reactive oxygen scavenging ability, antibacterial ability, cell migration promotion ability and inhibition of nuclear factor kB inflammatory signaling pathway,

and the effect of Eomecon chionantha Hance combined with high-dose metformin was more obvious. (2) Eomecon chionantha Hance had a good hemostatic
effect, which could shorten the hemostatic time and reduce the amount of bleeding. Compared with Eomecon chionantha Hance alone, metformin combined
with Eomecon chionantha Hance could better promote wound healing, improve wound tissue morphology, inhibit inflammatory response and oxidative

stress response, and increase vascular endothelial growth factor protein expression, and the effect of Eomecon chionantha Hance combined with high-dose
metformin was more obvious. (3) The results show that metformin combined with Eomecon chionantha Hance can promote the repair of deep second-degree
burn wounds through antibacterial, anti-inflammatory, antioxidant, and cell migration promotion.

Key words: metformin; Eomecon chionantha Hance; burn; wound healing; oxidative stress; deep second-degree burn; engineered skin material

Funding: Youth Science Fund of Guangxi Hospital Division of The First Affiliated Hospital of Sun Yat-sen University, No. YQ2024026 (to LWQ)
How to cite this article: DONG CY, ZHOU TE, MO MX, LYU WQ, GAO M, ZHU RK, GAO ZW. Action mechanism of metformin combined with Eomecon chionantha
Hance dressing in treatment of deep second-degree burn wounds. Zhongguo Zuzhi Gongcheng Yanjiu. 2026;30(8):2001-2013.

0 5|= Introduction

1T 3 0 1 W PR B o s LR e i R A B, B
TR PR R TTBE B 4 H 1 B2 Jok B g 1) e 2 4
BB AT 2 ), 3 U TS AR e IA B3 AR
A E AT AR, KM FURE M E%
SUE A B2 T BE RS 2 SR FsE N B,
I 2 VA DA A7 3508 57 1 /N B Bk R B T Uk
YU R o 98 i 2% Tk Jsz 87 50177 ) THY 4 IR Al N G
LSRRI

TOHURUNYE T 2 O PR LA AR AT 1T ROR %
e, BR T RRAR MU R Ah,  — H OUICEE Bt 28 Al
A SUESE S AR 2 DR, 3 = IO

2002 | PEHERTIEHAR | 5530% | 5E8H | 2026538

I 1L ISERE 1 T 40 R 0300 e PR 2 21 54
SR AT AT LIS, FFOURT LAY T
LRI IPIR AL TS SRR AT
B PR DNA IR . 1K ¥ B
AR, SIS RM BRI A, AR
RIS BRI SRR
L LR 5 5 L T R R .
e 0THT 5 50 SR A1 05 1A 2 T e
B 5 96 0 LT (R4 4144 5 90 5K B 2
ST T, LR TR £ F AT R
A .

BV 4 LK 5 ORR — 1 UL 2 A



WHREE PEEfTEAR @2
- Chinese Journal of Tissue Engineering Research  www.CITER.com
i, ERIEGURAE AR AR R i 9O0E, R0 DR SR BOR Ak, Ve PR A [ 2 AH K SR BRI 2 21

THBCE IR 1L R R BT A B TR e B AR,
LA e e O B T 0 585 o B A 0 e it

1 #EF1/55E Materials and methods

1.1 R4 RAPUERSELS, BN AP, £
A LR IR F B R R 5 22 0 M, AL IR 9 LU R A ¢
R

1.2 BFIE AbE 26T 2024 42 2-10 A THEFR}
KA A B0 78 Bt 56 &

1.3 ##+

1.3.1 sEEeshYy 28 K {i@ R SD K, SPFZL, 6 J
W%, R 220-250 g, )T PHEALRZE LI S H
O, A YFATHE S SYXK E 2020-0004, K R
T %1 SPF I P R B} K 2= SR 58 Zh ) by, TR
(2542)°C, VBJF (4522)%, 12 h/12 h A2 & 6ms & .
ST REAT PHER K LR AN YRR 510 2 R
S, iS5 oh 20241009, A SL I8 I TERRIE T
AT A FARERAE, B KPR BE 8> 34 1 9
IR ML

1.3.2 4. R 54E EHER ZH XU (Sigma, 3%
), /K E 2G4 () IEMPZERAF, FE )
RAW264.7 41 fifd . 1929 4Hfifd. CCK-8 37l & ( FE4E/R,
HE ) TEAE (T RERRZERAR, FE );
B S A B A Bl ) B T T TE
AR A AT /S8 R R A MR R AT
BT o I A 25 1B ELISA W F & (R 3E=, T )
%A T kB(nuclear factor kappa B, NF-kB)p65. I
FeAKH - A(Abcam, 3£ ); DMEM #5555, I
Mi&. B Al (Gibco, 3KE ); 3M ZEHIECEL (91 )8
TRIERNHEH RA T ); N-1001 BUjgik 78 kAL (-
W2 BB TR A A ) LC-15C T & 250 A 243 ( H
KB EEATE] ) CO, G FRAR (/K ), LR RIS (2
7] LSM900, [ ); EZ IR TIENL ( LR IRAX
AR AR, FE ) 4 EHIEFR(FEERR R A A,
EH ).

1.4 Fik

1.4.1 If/KERFIE HS g MKEF 25415 100 mL
LR TR IR e AT K IR $E AL, FRELAR A -
H R E] 60 s, $REUETIE] 120 min'*™, 2, EE AR 4y
BN 70%, FhIERRE, FEIE L AR AU BRI
FERZ R, R4 45 2 oK B 0K . it —

EATAE L, Pl R AR S A K B 4y, B
MKFLE 5, £ -40 CTFHZTE 24 h, EBRKRH
T 515 B 240 1 K B0
1.4.2 4HHEE:FE RAW264.7 410 5 1929 41 ff ¥y fd
F &R 43 50 10% R4 I35 4.5 g/L 6 %5 b8 i = bl
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SEMEREEXREAREEN: SH4EFE7
RECBITHAHLR, /AT R, &8ss, —H
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Figure 1 | Effects of different concentrations of metformin and Eomecon chionantha Hance on the growth of L929 cells and RAW264.7 cells
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Figure 2 | Protective effects of the metformin and Eomecon chionantha Hance on cells under oxidative stress conditions
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Figure 3 | Effects of the metformin
and Eomecon chionantha Hance
on nuclear factor kB p65 protein
expression levels in RAW264.7 cells
induced by lipopolysaccharide
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Figure 4 | Effects of metformin and Eomecon chionantha Hance on scratch healing and migration of L929 cells
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Figure 5 | Inhibitory effects of metformin and Eomecon chionantha Hance on Staphylococcus aureus
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Figure 6 | Effects of metformin and
Eomecon chionantha Hance on wound
healing of deep second-degree burns in rats
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Figure 7 | Effects of metformin and Eomecon chionantha Hance on the healing quality of deep second-degree burn wounds in rats (hematoxylin-eosin

staining)
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Figure 8 | Effects of metformin and Eomecon chionantha Hance on the expression of vascular endothelial growth factor A, tumor necrosis factor a, and

interleukin-1B in deep Il degree burn wounds of rats in each group
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Figure 11 | Evaluation of the hemostatic performance of Eomecon chionantha Hance
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