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Changes of skin mechanical properties and reuse of denatured dermis after deep second-degree burn
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[Abstract] Objective * To investigate the changes of skin mechanical properties after deep second-degree burn, and study the feasibility of composite
transplantation by using denatured dermal acellular matrix. Methods * The deep second-degree burn models in SD rats were constructed, and then the
full skins were harvested after 3 h and 3 d, respectively, to compare the skin modulus of elasticity and ultimate load with normal skins. In addition, the
structural differences of the dermal matrix were also compared. The composite transplantations were conducted by using the normal or denatured dermal
acellular matrix, and then the general and histological structures of living skin grafts were observed. Results - The moduli of elasticity of the normal skins
and the skins 3 h and 3 d after burn in SD rats were (8.7+6.4) MPa, (7.2+2.7) MPa and (2.7+0.3) MPa, respectively. The ultimate loads were (107.1441.7) N,
(81.5£10.8) N and (42.2+7.0) N, respectively. Both indexes were significantly reduced in the skins 3 d after burn compared to the normal ones (P<0.05).
In the acellular matrix of denatured dermis 3 h after burn, the pore structure was still similar to that of normal one, and the appearance and histological
structure after healing from composite transplantation were similar to those of the control group. Conclusion - The early denatured skin tissue after deep
second-degree burn maintains the similar mechanical properties and histological structure to the normal skin, which is a potential source of acellular
dermal matrix for composite transplantation.
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Tab 1 Modulus of elasticity and ultimate load in normal and burn skin groups
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Fig 1 Acellular dermal matrix made from normal group and 3 h after burn group
(H-E staining, x200)
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Fig 2 Appearance of survival skin grafts 2 weeks after composite transplantation

with acellular dermal matrix
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Fig 3 Histological observation of survival skin grafts 2 weeks after composite transplantation with acellular dermal matrix (H-E staining)

G B R HRL R =, TR RS i vk
R e (S8 B O B IDRRRH v 1L B A5 . i R%
REGOIHE, TR L H I, LA
S0 P AL PN B AR BT 2 A M G R 45 4 4 U
B, OV A el A ROR S A . A SREIER, EADE
T TR A R, (8 SR 2 PR IR A B
(AR GR el 00 =R N0 e i o = 1 KB 12
B2 &AL T, RAbSe s Y R B, IR M D
JRE R (WS TP eSS 2T A A LB 2T 2
Aoy tt, SIEFBISBERA D E SR ATh, 3K
(RIS wNERSTA S QI ERN TR iPNTW 4N Pk S
Rt B 15 1] Bk PR sER P ASE 2 A R AT 55 1 B

JRAHZEA K, ALK 3 d J BOBR A S AR fa e A W T s

http://xuebao.shsmu.edu.cn

[l B2 2 2R Ry e R AT B . T B, (R D fA P %
Sy R . FIREE RIS SR SV 15 Ja e oA P B
FAAEREAT P B R o ST M, IR VR R e
R SR I AR A — i R AR, (ELSRAY D
PR R S AE W B 2 s BRI S, O AT At
it DI B PR A B R . JRIE SRR B e Jek e 5 i [A]
FEON I SCHREA I — D BRI, R ER A )
PR A B E, X AT RE L AR W AT A I
B A R R B B AL 2 —

DAFEAR 2 WFF0HT CL 22 TIE S B B S IR T 1
MR, RAOTEAARE " kB, Aot s,
PR IT AR FRE, RAF T AN E 2 T AR s B
BHAZ SN B AR R, HaREE 12X EE
MITER . AWRotidad E % 572V FOR i dm At By 21
ML LLIR A B, 78 1 B A T R R T L 2 B A S

AR (B 2019, 39 (11)



1242 | L#ZBASFSE (B2

FEEtk, B ARG R, RABIRE T SIEH AR
REAHLLHIALBR S H . BRIt H P v: RO b A e i
RePt, 5AKERITER—IHTE A, (HRERES5IE
WA E AR DA A ROR, AR 5 IR B AR P
e Bt G ThT & A O R S B AR & o PTOL, PR PR E R A7)
PREFA A SE BV ALESEE, RS A AFE R Bk 1F
L R AR BRI R 2 — ., TR GE], FIH
WP FLRC A T A R R AR T AR DI SC BT 1E

R aieses . shascys )y 2= I R FTARIE S8 P K

2019, 39 (11)

S A EERI O R, T4 R BORSRSE R I EE X 5
FHAEN . Anfal s 4 R (BB 2Rk B3R
FE, SHLORE R GERT IR A B P BB ) 7SI R R A
FEIIRRSE T ARETS; B0, REIEEE A
AIREE—BIGE, SEUEY:, SUREREEE S BRI RAE X
BLo X EE[alARPR A 1 IR A B . AH AR 28
BRI LB AT R A R A B ' o OB A BRUEA T [ R el
A TR b 5 LA TE AR PRI o B IR S A T —
SENIER, BEAAFIHAe AR SE A R, SN2 A T

FAEGIEE R R rh i E B, (BOVA TR 2 RIETREM B O EERa s, rTRexHe b o gl m e &2 A A
e, AOREAASMERE S BB HEEHTERTE  —ENEL,

777777777777777777777777777777777777777777777777777777 %& . ég < 3 - ﬁjk
(1] BhRE, 4, XS, %5 MR RALRITESE : B “BOb 4™ 2080 (7] XUSEIF, Bk . it LT e an i VA i sni ). h e Zx s

AR 2 L 2007, 23(1): 6-13.

2] #EWeIT, #pte, KR S AR TEEUE S R R R 1B S TR e ]
Akl s ik |, 2001, 17(1): 60-61.

[3] xi3E, #ITT , #p2ite . KRR 1T EELE O 1 ff B 28 M B2 25 B 1A
FT8EE [T]. rhAelRp 245, 2005, 21(1): 14-16.

[4] Bt dveoT , H0RE % RS RO K B R ISR TR
SRR I T8O g [T]. rhARiR i 24 |, 2005, 21(1): 27-29.

[5] XuF, Lu TJ, Seffen KA. Thermally-induced change in the relaxation behavior
of skin tissue[J]. J Biomech Eng, 2009, 131(7): 071001.

[6]  JiRf , TRl% , Seffen KA. B RAALUNNFATARAE : 1. hiEAT4 D] 76
TSR F (BE2ERR ), 2008, 29(3): 247-252.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2002, 18(11): 244-246.

[8] b, SESCH, 33, % . AR RS HFE Y A 4 D SRU R IE UL [T
[BE A4 1%, 2004, 19(1): 61-64.

[9] Wang ZY, Wei J, Yuan B, et al. The change of break modulus drives human
fibroblast differentiation in 3D collagen gels[J]. Front Biosci (Landmark Ed),
2014, 19: 727-733.

[10] BRI, HF . R R . RSN R 5y e 28 [ A A5 Kk 1 £ 4 A 1
YA T AN (7). rhARss 24k, 2005, 21(3): 238-240.

[11] FfRA: . R TE LR T - LT AE AR % 5 R 5 5% 5 [D]. |-
i biEASE RS, 2006: 1-102.

[WeFaEHE ] 2019-04-03 [AXHE ] wET

Vol.39 No.11 Nov. 2019





