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[ Abstract] Skin wounds are global public problems, especially in terms of the difficult healing of chronic wounds,
which may seriously affect patients’ lives. Most skin-wound animal models are currently established by physical method,
and different animal models have different biological characteristics. This review therefore classifies mouse, rat, and other
animal models of skin wounds according to the literature, summarizes and analyzes the construction of skin-wound animal
models based on physical method and evaluation indicators, and considers the advantages and disadvantages of different
animal models, to provide a basis for the rational construction of skin-wound animal models and drug research and
development.
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Table 1 Construction and evaluation methods of mouse skin wound model

Types of wound Mnu.se . Part Tool Time Evaluation methods Reference
model strain ~ Diameter
;HE ;IHC(TNF-a \VEGF) (4]
CSTBL/6 5 mm Back 4 Biopsy punch 14d Wound image analysis, HE staining, IHC (TNF-a, VEGF)
; ;HE s THC ( Dectin-1 , Dectin-
2, a-SMA, CD31 ); ELISA ( TNF-o, IL-17A, CXCLI,
. CXCL2,CCL2) 's]
CS7BL/6 3 mm Back 6 Biopsy punch d Wound image analysis, Hydroxyproline, HE staining, THC
( Dectin-1, Dectin-2, a-SMA, CD31), ELISA ( TNF-a,
IL-17A, CXCL1, CXCL2, CCL2)
[6]
BALB/c S mm Back ! Biopsy punch 10d Wound image analysis
Mouse full- ; HE ; Masson ; IHC ( CD31, Ki-
thickness _ 67) ; ELASA(TNF-a | IL-6) 7
skin wound BALB/c 10 mm Back ! 154 Wound image analysis, HE staining, Masson staining, IHC
model (CD31, Ki-67), ELASA (TNF-a, IL-6)
B JHE  ;ELISA(TGF-B1) -
KM 8 mm Back 2 8d Wound image analysis, HE staining, ELISA (TGF-B1)
[9]
db/db I mm Ear ! Biopsy punch 284 Wound image analysis
; HE ; Masson ; Western Blot
(MMP-1_MMP-2 MMP-9 TGF-B1) "
SKH-1 6 mm Back 2 Biopsy punch l4d Wound image analysis, HE staining, Masson staining,

Western Blot (MMP-1, MMP-2, MMP-9, TGF-B1)
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Types of wound Mou.se . Part Tool Time Evaluation methods Reference
model strain ~ Diameter
HE
5 [14]
C57BL/6] 6 mm Back Scissor, silicone d HE staining, situ zymography technique
splint
;HE ; Masson
; ; [1s]
C57BL/6) 5 mm Back 2 Silicone splint Wound image analysis, HE staining, Masson staining
HE ; Masson sITHC( «-SMA .CD31)
SKH-1 10 2 28 d ’ ’ : L18]
M Back Silicone splint HE staining, Masson staining, IHC (a-SMA, CD31)
Mouse excisional
wound splinting  C57BL/6 10 mm 1 - sHE - ;Masson (207
model Back Plastic splint Wound image analysis, HE staining, Masson staining
’ ; ;HE ;
ICR 6 mm 1 .. I11'd Wound image analysis, reactive oxygen species, HE (21]
Back Biopsy punch, .. . ..
-1e . staining, immunofluorescent staining
silicone splint
;HE ;IHC(a-SMA [CD31)
5 2 ; ; N [22]
db/db 8 mm Back Silicone splint 8d Wound image analysis, HE staining, IHC (a-SMA, CD31)
RT-PCR;HE ;IHC(CD31 MMP2 | -2)
NU/NU 12 mm Back | - 14d RT-PCR, HE staining, IHC ( CD31, MMP2, (24]
ac Cyclooxygenase-2)
HE THC (a-SMA .CD31 HIF-a) ;
20 mm X
B 1 - 2]
NBSGW 10 mm  Back Secissor Wound image analysis, HE staining, ITHC, fluorescence
microangiography (a-SMA, CD31, HIF-a)
MO“TB skin . HE ; Masson s THC ( a-SMA .
transplantation 20 X CD31
model NU/NU ST _ 28 d ) . . i, (26]
10 mm  Back Biopsy punch Wound image analysis, HE staining, Masson staining, IHC
(a-SMA, CD31)
;HE ; Masson ;IHC(CD31,CD68 ,
P63)
C57BL/6 10 1 - 144 (27]
T Back Wound image analysis, HE staining, Masson staining, THC
(CD31, CD68, P63)
4 1 14d [30]
C57BL/6 T Lower Biopsy punch Wound image analysis
Mouse ulcer knee
model
_ 2 14.d HE ; Masson [31)
Back Circle magnet HE staining, Masson staining
N HE  ;IHC(«a-SMA.CD31)
10 4 Hollow plastic 7 d ’ ; (2]
ek otlow plastic HE staining, THC (a-SMA, CD31)
tube, boiling
C57BL/6 water
sHE ; Masson ;s THC ( a-SMA (K14 |
Mouse burn B B . _ K10) [33)
model Vl:/h:i)le Bmltlng Wound image analysis, HE staining, Masson staining, THC
0 ater
t v (a-SMA, K14, K10)
HE (K14.K10) ; qPCR ( CXCLI . IL-
. 18 TGF-B1 ,MMP-9)
omys - hole - lraviolet 48 h [34]
Acomys V}()/ (])e v t?vll.o ot 8 HE staining, Immunofluorescent staining ( K14, K10),
radiation
oy aciatio qPCR (CXCL1, IL-18, TGF-B1, MMP-9)
Mouse linear BALB/¢ 20 = - - TS,: sHE ; .. . [35]
1 mm  Back TS, scar strength, HE staining, blood analysis
wound model
. o ( )

Note. Wound image analysis included. Wound area, wound h

ealing rate, and wound contraction rate. ( The same in the following tables)
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Table 2 Construction and evaluation methods of rat skin wound model
Types of Rat Diameter  Part Tool Time Evaluation method Reference
wound model strain or area
;s ELISA (IFN-vy, TNF-a | IL-1B,
IL-6 . IL-10.SOD ) ; HE ; Masson
sTHC( v2. 3.a-
SMA (Ki-67)
30 mm . 14d  Wound image analysis, ELISA (IFN-y, TNF-a, [37]
Back Biopsy punch IL-18, IL-6, IL-10, SOD, Glomerular-
stimulating hormone ), HE staining, Masson
staining, THC ( Laminin gamma 2, Desmoglein
Wistar 3, a-SMA, Ki-67)
. ;HE ; Masson
8 mm Back Surgical blade, 21 d  Wound image  analysis, HE  staining, (8]
ac scissor Masson staining
;HE ; IHC ( VEGF) ; ELISA
(IL-1B . TNF-a) 01
6 mm Back Biopsy punch 14d Wound image analysis, HE staining, THC
(VEGF), ELISA (IL-18, TNF-a)
Rat full-
thickness TS; HE j ( >
skin wound 40 mm - - Lo]lagen-3‘0L-.Sl'V[A) ) o [40]
model Back TS, HE staining, immunofluorescent staining
(fibronectin, Collagen-3, a-SMA)
. ; HE ; ( van
8 mm Back Biopsy punch, 19d  gleson, VG) [43]
ac silicon film Wound image analysis, HE staining, VG staining
SD
HE ; Masson ; [HC ( CD31, CD45,
10 mm? _ CD86.,CD163) [44]
Back Glass coverslip HE staining, Masson staining, IHC ( CD31,
CD45, CD86, CD163)
;HE  ;TUNEL
20 mm Back - 21d  Wound image  analysis, HE  staining, [47]
o TUNEL staining
Lewi 6 _ HE ; (Ki-67) [a1]
owis mm Back Biopsy punch HE staining, immunofluorescent staining ( Ki-67)
HE ; Masson ;THC(TNF-a) [49]
SD 18 mm Back Copper block 3d HE Masson staining, IHC (TNF-a)
Varian
Rat burn 30 mm X ;MDA ;SOD; ELISA (1L-6 \EGF)
model Wistar =, Haunch Varian linet 40 d  Wound image analysis, MDA, SOD, ELISA (IL- [s0]
mm aunc arian linear 6. EGF)
accelerator
; HE ; IHC (CD16, CD86
(1.2 mm) 74 CD206,CD31) [51]
Oral Metal ball Wound image analysis, HE staining, IHC
Rat oral uleer D (1.2 mm) (CD16, CD86, CD206, CD31)
model ;HE
H [8]
6 mm Oral Glass tube 4d Wound image analysis, HE staining
N , ;6
b o b
52-66
b |: :| o] 3 ]
1 ~2 4
[59-66]
’ ;2 ~
N ’
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30%

Table 3 Construction and evaluation methods of other animal skin wound models

Types of
animal

Types of wound Breed Size

model

Part

n

Tool Time

Evaluation method

Reference

Rabbit

10.4 +
0.6 mm

Rabbit full-

thickness skin New Zealand

wound model white rabbit

6 mm

20 mm X
20 mm

15 mm

White rabbit
Rabbit ear

hypertrophic
scar model

New Zealand 7 mm

white rabbit

Back

Ear pinnae

Back

Ear ventral

Ear ventral

Scalpel 12d

blade

Biopsy punch

Surgical 14 d
scissors,
forceps

Scalpel

Biopsy punch 0d

Wound image analysis,
HE staining, VG
staining,  biochemical
(' Aspartate
aminotransferase ,

analysis

Alanine aminotransferase) ,
blood analysis

; HE
Wound image analysis,
HE staining

. HE
;TS

Wound image analysis,

HE staining,

TS, Hydroxyproline

HE s Masson ;
SEI; THC (
\a-SMA)
HE staining, Masson
SEI, IHC
(' Proliferating cell

staining,

nuclear

SMA)

antigen,  o-

HE ;SEI

HE staining, SEI

[52]

[57]

[58]
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3
Types of . n - 3 .
. Types of wound Breed Size Part Tool lime Evaluation method Reference
animal
model
; HE
30 y ; Masson
Yorkshire mm 12 . 28 d Wound image analysis, (s8]
. 30 mm Back Scalpel L
porcine HE staining,
Masson staining
; HE
; Masson ; THC
) . 20 mm X _ (CD31) [59]
Large white 20 mm Back 6 28d Wound image analysis,
crossbred ..
. HE staining, Masson
poreme staining, THC (CD31)
;IHC (-
Large white S0 mm x 6 - 21d SMA). . .. (0]
bred 50 mm Back Picrosirius red staining,
crossbre IHC (-SMA)
porcine
; HE
. Porcine full- H H
Porcine . .
thickness skin 40 y
wound model Yorkshire mm 8 28 d Wound image analysis, tet]
. 40 mm Back Scalpel .. L
porcine HE staining, Picrosirius
red  staining, Iron
colloid staining
; HE
25 mm X
etrai _ [62]
P]elialn 25 mm Back 8 284 Wound image analysis,
poreine HE staining
; TS; HE
Masson ; Verhoff
Lanyu = m;n6>< 25 mm Back 20 Sealpel Wound image analysis, [64]
porcine mm ac Sealpe TS, HE staining,
Picrosirius red staining,
Masson staining,
Verhoff staining
; HE
20 mm X 4 B 28 d [65]
Sheep 20 mm Back Wound image analysis,
HE staining
Sh Sheep full- ; HE
“P " thickness skin . ; IHC ( CD3, CD20,
wound model 40 mm X 42 d Ki67) [66]
Bergamasca 40 mm Back Scalpel, square Wound image analysis,
sheep guide model HE  staining, THC
(CDh3, CD20, Ki67)
. . B1) . Mark  (CD31.CD34.
, Ki67 .PCNA ,a-SMA K10 ,K14) .
. o (MMP-1/2/9 ,Collagen-3 SEI)
2 b o ’
b
’ N ( IFN_’Y N ) ’
TNF-a 116 . 11-10) ( VEGF .EGF . TGF- , .
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