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A gcandardized Model of Partial Thickness Burn in
Domestic Pig
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A standardized animal model with an identical burn
wound depth is necessary to carry out a study on burn
wound healing. 1t should be easy to operate, reliable
and reproducible. The authors used pigs because they
histologically resembles human skin most. The method
of getting the pigs burned embodied a standardized
burn models by using a digitally controlled aluminum
thermal block designed by the authors. Nine pigs were
burned by maintaining the heat at 70°C for 10 seconds,
15 seconds and 20 seconds, respectively, and at 80C,
85T, 90, 95T and 100C, every 5 seconds, 10
seconds and 15 seconds, for a total of 54 contact burn
wounds. And another six pigs were burned at same
contact time and temperature (n=3). Another three pigs
were burned by maintaining the heat at 80T for 10
seconds to produce 30 more contact burn wounds
(n=30). After wounding, the burned skin was biopsied,
stained with H&E and observed under microscopy. Two
Pathologists measured the vertical distance between the
basement membrane and dermal tissue of the deepest
burned tissue. The depth of burn increased at a regular
Fhaﬁe in proportion to the temperature and the time of
Increasing temperature. The depth of 30 biopsies of the
burned tissue at 80 for 10 seconds was similar
St'atistically. Therefore, the standardized burn model of a
PIg, made by using digitally controlled aluminum thermal
Block s highly simple, reliable and reproducible for a
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standardized burn model, and will be very helpful in the
study of burn wound healing.

Key Words: Burn wound model, Aluminum thermal block, Pig
skin
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Fig. 1. Digitally controlled aluminum thermal block. (Left
arrow) Aluminum block has a coil built-in the core which enable
to heat itself when it is live with electricity. (Right arrow)
Controller has a microprocess built-in which adjust electricity
passing through the block and maintains regular temperature of
the Fock.
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Fig. 2. A figure of prepared back of pig age of 2 - 3 months.
Paravertebral muscle area was washed with dlsmfecled solution
shaved and cleansed with normal saline.
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Fig. 3. After positioning the pig on a level, a woodcase 1s
Placed on the area of designed wound area and the heated
aluminum block was applied to the site of wound through the
hole of woodcase.
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Fig. 4. A figure of postburn wound.

1 Pessbum 30 mins Posibun 6 bouts |

Fig. 5. (Above, left) Biopsy was proceeded in the order of

postburn 30 minutes, 2 hours and 6 hours. {Above, right) A
figure of biopsy at pmstbum 30 minutes. (Below, left) A figure
of biopsy at postburn 2 hours. (Below, right) A figure of biopsy

at postburn 6 hours.
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Fig. 7. Burn wound viewed from microscope.
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Fig. 8. Depth of burn wounds among three groups. It Was
highly correlated.
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Table |. Change of Depth of Burn with Different Time and Temperature

—

Depth of burn wound in each time of contact (at 70TC) (mm)

Temperature of

thermal block 5 Seconds (10 Seconds) 10 Seconds (15 Seconds) 15 Seconds (20 Seconds)

30 M 2 H 6 H 30 M 2 H 6 H 30 M 2 H 6 H

0T 0.1 0.1 0.1 0.16 02 0.2 0.3 0.3 0.33
80C 0.5 0.5 0.56 0.56 0.6 0.6 0.66 0.7 0.7

85C 0.8 0.8 0.83 083 09 0.9 0.9 1.0 1.03

90T 1.1 1.13 1.13 1.16 1.2 1.2 1.3 1.36 1.36

95C 1.3 1.36 1.36 1.46 1.5 1.5 1.56 1.56 1.6

100TC 1.73 1.76 1.76 1.8 1.8 1.83 1.86 1.9 1.9

30 M, biopsy at postburn 30 minutes; 2 H, biopsy at postburn 2 hours; 6 H, biopsy at postburn 6 hours

Table Il. The Depth of Burn Wound at 80C for 10 Seconds Repeatedly

Temperature of thermal block Depth of burn wound (mm)
0.5 0.5 0.5 0.5 0.5 0.5
0.6 0.6 0.6 0.5 0.5 0.5
80°C 0.5 0.5 0.5 0.4 0.6 0.6
0.5 0.6 0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5 0.5 0.5

7} Ed 2old o g4 wEs AgS &x  EF go] Bu W) Xy el e de A
s Aoz vg Brsky] PaldeE 2En’ gy 1 AAE BE) o, Aol FA w2 dE A
2o AL Q3]s B Hu: As Alds s TR AR ol BekA doldl 4% AAE o 8E
§AH8 222 ol g} AT, 3AS PE TG o A Yol AAE fFE7)dE e FEvE 4
e usiE A, obAsin A@Ade] ol ol o ok 4e dsE wes #x Eo AAE A4 2
A AdEGe e e 2AdME 3 FLS oY detslge 98 A AT WA S dsl7] o
gl eEo}Aol gy 2ony, A7lo] Z4E AYsle duHGe FHLE ]

1 59k o g 7}x) 3 walo] AASglch Gorman 5 8k A@ske Aol weba shdel golrh Wt 9%
© A2 Yoz ¥ uhr7](brass metal bar)E A  F LR JHAE 2o @ /2@ R 2FTIT 2
TEE BE 2o g 71947 L o] 2 o] &3ld FH 7lﬁ slahe 98 7ALol] oA Aujo] e U317
el 10-19 mme] %384 e s, Kistler 5 Zo] Aol HAFL, 1 FAAM =7

_113 w
ox

,ﬂ
Ee)

e i
ET
(iF >

YA AE thdog, 9A% exo Yo g}”ﬂ* l! -?Jrﬁ}/%l g3 dsl717k = “‘:E. 3
|22 A4% 717 (burning apparatus)s o] &3le] # 78] o5& AYHoZ ZAHAY F §le
o gt Bl sla =2 ol HA) &gk Ee Hu 4 AASe AF ez HAE o &3 e
BN ol gel) B 22 A dgay 34 UE AR A% e 9 Ao A uks]

5L =
?l_"'l[q, Singer E'2 g2 e 94 LEE ot} g AE AlZ T ot AR FAE E9FE 7}

uj

—_—

_Ti uﬁ ruln Dl‘t", c"-‘

2 7)<
¥ 2o g2y oy 7)(aluminum bar)Z o] 7h2 AJ3 A, :{jr]g} 7] ¢] 4 E ] FANZE viszsta, HEhA|
VA Rzgae g T A8e Yyioz E W Zo| ZE3l), €2 A3 FAlE AEe Fhly
28 o) g S A7} Zolr] I g3 A27]2 o5, Ades el 4Rt wel XEEH X,

F}_

& 7 e
e 28 5 glom Aplel Jroz sl 332 Asle] 9 Aol =vlsh W B A {415
: a1z o 2 3AS 9187 olF e Aol t}. 3 E—?ﬁl o o] Yol F7|E Al AH



712

A Qe dol Jae wA s, ole A4 Al vhx
vl chifol Au 3l Ao TS vlAE HLE, ZF Ak A
F 19 i A7 ol 2 delg hdnh 28D A2
o w3 ”EH*’—].E?_E o] 714 Foluk F72el ®

e BE T FA40] FrojA ez A% -:Efﬂl
sl 7 ATE Aoz FelA Yok

AAES SE UelE W T4 A% shig 4

il 2 ol A% gl dusidoll nE s

i

o Mafo] EEE B4 RS LAL BEAINA) A
ol W% e dede 4L O U Az 7}
7k A4RERA 47 22 53 dgezd 9 A

2

o
N,
tio
t
W,
Ol
-_1_J'
o=

oy
ol
t_.
_u'
o
o

o)
WY,
S5
rir
Y
e

1°=1 ARE AFerzd g2

o}
Fa52 Sl = WA sle 71 2do] Al
HE Bel FEEe ARl dge tEHo] dRuE &
5 A7 EAARE A . ol F59drE
we wol 2ol 7HAAAM HF gde ddle e
*”rﬂ.‘l %/w TEE 7Mdsa O 258 O H T+ lﬂ*-

Jﬁ
o e

1%L 74 7] w i) o) A 33

-

4
g 3} ;} Zdo] ARE AT £ AA FAFS %5]@4 Al
= 25| HAH7] dFo tekdl WisS Asld
T Ae Ao Y 293 4 dF0|Fe nge F
Av)a dAEAe] F7) qio),! He A7l 84S gJa
7 A 7B RA A BAR 9F okY e xE 29 £
A2 d-

of A¥olM HMAEL 712, AE 2} 30mm 1 Ak
Bl A T 3ol AA e ]f—‘-JJﬂ 1ol F&
ouu &k ul2] o] s|R]olA] 8-107]2) FAL AL 3 9l
O el 27] & ¢FnwERe] av)d g gone
"‘"ﬂﬂ} 4o me} tefg Av)Z AL 2 Ao}

AE 332 dele PR HAe HEFongng
M52 o8t o ¥4 v Nty e Q4 )
WA Yo S Y 4 Yo, el s za0
2 glAe 3 S THE 27} 9lolA] 19 npe o
2o AolE FY F 9&5111:1-. AAE g2z =)
LHE3E 2loll o] A7igl2 ¥ A8 Nog 33 s)iao}
Shot. slukshd Z2lo] £5E 8909 Zlo)s) g 2E] o
T YE s 28 4 7] mgoly

dFvlE BEL 2RV 0CY o Hzs= A7k

ol €7 2] 2H8 8] 2] Vol. 31, No. 4, 2

BA el 0.lmm FAZ s A4t

U2 Hon 3

g¥n| Ao 2 AASUS Hole FIFoTr &abo) 3
ghejo] QI EEZF 80TClM 5-10%3F 348 Qg-
744 02- 0.6mme| Zolx 34} Aol WEo] iy
ole zA%He e fEATF AFIAL 80T
152 o]/ 32 As| 7 85Col|l A 5x o] a4e o
31e 7% 0.6-1.9mm Zlole] 3 o] WEo] Ay
ot ool A LA HFe &4 dUSS AEe
T AUApTE YA DAl M £ A e, 1871y

—

Billoth' 7} A|A18, 1%, 2%, 3% .ﬁ]”‘:’%—fﬂo}] A5
A3 Zgslo HW, =
70CeA 10-20%7 H&% ZEE}’Q‘% SU"Ccﬂm 5-10%
7t AZE 2wdge aocoﬂfﬂ 15# 1f~ 52 85T 5
Z ol g HEAFIY ¢
= 24 =H3Aok
AAs o] Aol e Hole TE £
[FEF0] A9 vFe} HFde AT A
&, O3 B & A @ g7k 9 A3l
TEE 349 Hole T 7 HF AHE 59
sl & Al % ] E59 2EE 4 1 259 Wy
e AT e S| Zolrh oo, 554 2
s —‘E%E‘M] 1 S ddle AE Z2A E ol
A1 Zbe] WsiRbEA dAG v E sMge] ZolF. oA
2 A BYS Lx9 HE ANOZ, AHEC] 1ot}
I2HE AFEEEE IR EEE olﬂa}oq a4¢ 9
ﬂ_% o &) =] E) gloli :Q}QI-
7] 4] 3131-—‘5—% FATAA FAL= 7&%“-5]-71 9J5te
80°C oA 1027t

d

xl%m}z] Fue o4 ARsh HREAE A0
# AFSol Mo 1 Bokg AuH ez 43
A% FEAYAANE Be BAREC] YAk I
483 AFSo)ME 53 Bl s Aol 3l
AFHS 5¢ AP d2ToR ol ABES A
3 2 B3E vlm, ATEAGAT AP BAolAE N
o] Zol7l BYsitine & & glomz MRS AE
84 23 A7 A9SS 2y £48v]de Tzt A
Rtk ek oh)eh SAF A HH S B4 1oIE ]
A gAe] e @50l YoiN BARHen FelE
T2 F8E A9 AN BRE FE gE A= AW

AAEL ARFSo] Tokat x|z g Ao EEsE e



g dglen o] Rl BE HAxde wEsig).
agng o] 3 Ed= G]%EM = AEES A
4oz H7te F 9l B ok AR Fe Ao
N w85 ol8E Zlez vdisia 9o
V.8 E
g}k A 5"‘]%‘3‘1] 5l ATE QA= wleA] X F
g 3 = B l 2381t} o] ZHL 22to] 43,
& ool A E TR 22 22tel)A

grr 22 Zo|R 3 Aol AUEe ZHolojof &
o}, AAEo] 1gkg & 1“4 rde Algle] kel zA

Fo g she, A 1gkslo] A

1T—
=4 —'-%Dl%‘f%%ﬁﬁ sal-f’s}% W3, A
&

REFERENCES

1. Singer A], Berruti L, Thode HC, McClain SA: Stan-

dardized burn model using a multiparametric histologic

I

02

713

analysis of burn depth. Acad Emerg Med 7: 1, 2000
Kaufman T, Sagher LU, Wexler MR: Deep partial skin
thickness burn: a reproducible animal model to study
burn wound healing. Burns 16: 13, 1990

Brans TA, Dutrieux RP, Hoekstra M|, Kreis RW, du Pont
JS: Histopathological evaluation of scalds and contact
burns in the pig model. Biuns 20: 548, 1994

Sullivan TP, Eaglstein WH, Davis SC, Mertz P: The pig
as a model for human wound healing. Wouird Repair
Regen 9: 66, 2001

Chvapil M, Speer DP, Owen JA, Chavapil TA: Identi-
fication of the depth of burn injury by collagen staina-
bility. Plast Reconstr Surg 73: 438, 1983

Brigham PA, McLoughlin E: Burn incidence and medical
care use n the united states: estimates, trends, and data
sources. [ Buri Care Relbil 17: 95, 1996

Gorman PJ, Saggers G, Ehrlich P, Mackay DR, Graham
WP III: Effect of topical nitrogen and flubiprofen in the
rat comb burn model. Ann Plast Surg 42: 529, 1999
Kistler D, Hafemann B, Schmidt K. A model to repro-
duce predictable full thickness burns in an experimental
animal. Burns 16: 297, 1988

Hu RH, Yu YM, Costa D, Young VR, Ryan CM, Burke
JF, Tompkins RG: A rabbit model for metabolic studies
after burn injury. | Surg Res 75: 153, 1998



