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gdgo] E7dA ddHeox i
A& Aol "R AF

LB LERLE
% 2] 83}

2480 A4 Afd mAE TS A7) ek B A¥EE AANE4
t}, 2~25 kg2 New Zealand White rabbit 8% ¢ 38 9o A3l
o] Fol 2X2 cm A7]9] HRE FAGA] F4E F AN LA F 7
FaoE BT HEE BN A=ZE EAFA 2, dE Fds AAd
TE A Az2 YIRS AN %5 FEE GiEr] 9o F4
T 14d7tA) 29 DAL= AR WAL AU, P Y T 21de F
4 FAE AEHAUX5 om) QBAEES FAFGY. B4 A4s 9373
5 4 ZH= student t-testZ AT FY % F 1499 A A7)
BAEE EOF oA 30 £ 26 wE A ISE EOF F9 73 +
46 B2 F94 A FRen (p<0.05) A9 AAAEE EASL ToF

N
ox I

rir



oA 27 £ 08 ke/ser2 AEANHAFE TF 29 175 £ 05 ke/Ser 2T}
+94 AA HTHp<0.05).

oo dAF Aee g4EE AHREE Aol Afd #FY9F I¥%E €
Aoz didrt.

T A AE AR B TR ARA=



"

A

AE Z OEFE e

II.

11

.. 14

at

15

23

r

oR
d..o



ditder FHe ATV, B, ARV, 49, 57 2 AFE7 9
SAS AXEAN AFEch & gAE &0 ST AFEE FAd AFHH
o] A|Zre] AREHA @A BAHE WAL VELR EAE TE Acd
(Probst9} Miller, 1993). 349 A= F4 W 8 FF, o], A4 AH,
+% o (Pavletic, 1993) AA <] HFoA FHAzAY BFASY} 2o R =
e JEee 24 9% dEvh(Xe o], 1996). F AF AR T 9%
719 717kg 9o A Fo AFE £XY = UHDegreef, 1998). 9%
71 Jbes we], Ao g9 &3 glol Ave Ao e ARE FA
AN ed Ego] AvHA TS99 3], 1993).

Aol #Ase AfHE BN HHade] F¥ By BEAY
collagen® AW ol Ao QAR F/ld Bz, 3 A4, 4AA
AA #&# myofibroblast &2 &84 oajA F4e) WA Dy} we}
A g WA QAAREE FARY FA AH AEE HHE £ AW
(Cohen® Mast, 1990; Mutsaers 5, 1997). B4 A#Hd 4% 2 89 F
A e et dF §& #FAAAL FHorm A9AY Ihd £AFAE
AL ETH(Waldron# Trevor, 1993). 28 34 X#& B3 02 Aldsts 4
AA, 2FA, G D o] EAAAN FA4e] N{HE AAANE ¥ ohiFH F
FE 39 FFEe AR F AR A7 7€ AFADC(E, 1983 Swaim
%, 1987, 1990; Cooper %, 1991; Harari, 1993). &4 AFE &X3}7] Y& Al
48} chlorhexidine gluconate$} polyhydroxide® 4 W2 =32-g& 233A
v, g A2 a) wgdtd g o] AsHY|E @h(lee F, 1988 9 F,
1992). A(1993)e] A4 A& FAHOE AwHI e FodnAG A=y

F& E7 9 A3t 4 Xf AE vad AF4 Ag FFdaA7 A
gAdrEyt g ARE FA5A S



Bae] FrHoE ARSHE o Y AF F 5 99 BHAE MAHE
Z glE FAle] A g4 o2 WRE o3t T4 ARKE FIddTT
A7t HA2e AYHZ ek Ao AR, 1985), £ FA(EL, 1988), Aloe
Vera(Rodriguez~Bigas &, 1988), A+%]X (Nordback %, 1990), yeast glucan(®}
%, 1994), sphingosylphosphorylcholine(Sun &, 1996), activated macropharge
supernatant(Wilson %, 1996) 2 Helium-Neon laser(Allendorf &, 1997) &
Abgste 4 ARE FAANAT BF A8 279 growth factorE /el
ZAARo R ARt FAe vyt £ PI(Galiano F, 1996; Benn F,
1996; Stoll 5, 1997; Jeschke 5, 1999), Chen 5(1999)¢] deoxyribonucleoside
E B3 AHEES o Aol Fd# JFgFe FA
e B, tEEY T go] ¥4Y B4 = AR g4 BAY
A FAelv F2/F FQ, JHEEYSR e 34 g8 ¥ 5 gt
Ede Aee w9 Axpt #AAA JF@EE)F2E /A e, g4«
L GZ@B)Y TEE olF3 o 20 A~100,000 Adl clE2E T A7)
o] AFEFE 7tAM AT QWAL A 500~1,700 m'/goll gt ¥4
tro] 23 9l ohgd MF2 84 F(activation)el] & wEeixith o]d
de ATl Qe R QA D AR R FXEAE) AHE Re
GBI, 1996). 719A 104171735 H GRS ALEF 7]2e] vk 2 B4
EE F2 AEc] @3ld ZAo2A ot BFAZ ol SHUHEH
5, 1996). &= Fejol whet g WE{(Pauly, 1997), 218§ 4 #AFAHA
(HE §, 1996), dPQAAM Ab&ste wix] A7HE ¥&(Matsuhashi, 1995;
Baltch, 1995) 2 9339 Fa4d 438 5o 84HE AHETH(Puig, 1998).
23t @43 AR S AN BADL 5t FHOER AMETE £ e T4,
oo ALy Hae b FEL2(MESA, 1997) oFeA AT AL
S| ZAgEA7F E¥(wood charcoa)& A, &AW T2 Xgd &&o=
AHEgE 71 E9o] 9ltH(Hall#} Baldwin, 1993). B3 F2BZHE, 1610)dl= H&
(HER), TEGER)E, Ex(FIAdgusrF s, 1994 TR
GFRR) I FAH(mpR)E B0 949 APk AH&stdrh

fle



Hode Aoy F4e Rel, AAd AHE37]E 3 (Chaves-Olarte 7,
1997), Dean 5(1992) camphor®] 5 A A= ASH L in vivo 49&
=3 D239t 92394 pyrethrin, pyrethroid insecticide 2 cholecalciferol €
5 Ao 2T AFAZ A3 (Whitterm™ Carothers, 1997) 7H3 ¥
A3t EIES LA AY IR 2GHE &7 A% AMgs=n I3
Abg W E7L F718E FAlolth(Liebelt, 1999). 43¢ U2 FZE2AE AF
#e A9 2 Aoz HREFe GEo] Fo @ wox BHEE ATFY
gozd gdd F9 FE FEF ¥FE A5 EIHVF di(Watson, 1987). F
Z24d9 % &7 99 Sologub 5(1989)¢] BN 3= H4& FUH F
gAer TR 3 FHUE B2 JdETNA greasest Z4%A £ <&
3 XTE €L dzedH vudte 9% BEel pasigy, 849 493
2 A=7t @& 7t9E st AH7E E0H S AF5HA AT 2
AME #derd AW NRE FEFLE AHESA fvh HAIE ¥R AF
T} ol MEE A4 e 9% deA, P F49d, ddE 2 49
AS7HA BHEE ALY XN Z4E 2iddtE FEE Qo] 1988).
g oA E TS A5g 8oz AMGIE Ao dE AAHY
A4d A4S AX 2 545 ATE A¥te APe dgez ¥ 499
Fwol 3 2uvt g FEe|vh (A3 #A, 1998). BA 4TS 98 NEA
2 Abgske e AR ALERE W AAd nAE 4% R 2 FE V1A
o tig Q77 B3

2 APAAME FRd d¥F o2 AEFS FEsn A 48 EdE
B35 ggde] A4 Afdd PIE 4FE 2AEG
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AE of 6A9E, AF 225 ke2) New Zealand White
rabbit 875 ¢ 74 fio] ArRdslen, AtRe ES AR F4 AT F
A ¥ 1243 ARH dAsa A f2E FHE RS

Xylazine HCl(Rompun®, #Zule]95}5t 5 mg/ke)Zt ketamine HCl(Ketalar

® FRFY, 0 )€ 2D 25 FAsG ANk A7 oS ER) F
F ATAANN #F¢ FECR 427 2 cm A A FE A
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StEE 2X2 cme) 272 AR S AR s
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i) S F 14714 29 Ao AYPEH dE:Fe A =ZUE &
l2 2 94-& GS-700 Imaging Densitometer(Bio-Rad, UK)Z &A%t &
bRl AL A BE A4S v AEE 2ASA

oX,

O

tatel olzt=

5
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A T 21dA o) FF FEol FAA LEEF IX5 wn A7|2 F99
A w39} oA 9N (ER) NE(2E)E $A8 AHE3t9 Rheometer(Stable
Micro Systems, USA)E o] &3la] 10 my/sec 52 AFHAEE &A 3o v
Askgich.

A4 WAA ABAEE student t-test2 EA 35}



m. &8 ¥

1, e HHol s}

gdeor AT AP AAdsE AAE dzey 33 ¢ F
W3 &3 Al7jd Y 949 ¥aE Figure 19 YeERK 34 /2 & 2
A GHEE AHEF T Y W] JAPFE AT THT f9
4 A AATHE<0.05). B HAL Y7 dRTAAM A ¢ F A
ez fastPed 6-8d 7100 B4 Ao FA8 Zad}At 2
T AL F53a 10480 dFTAME 178 wE F H2 93 30%, o
TrAAE 123 we A4 L Uy 4H%9] Helg Bt WAyE &3
Zt A9 dYe 94 #Hdo]l T4 A2 F 1048 A v 344
A 2R F94 AA AR THp<0.05).



450
—e—Saline treatad group

400 —o- Ativated charcoal treated group

o x

300 p

260

200

180 |

Wound area(mm?)

100

50

Day after wounding

Figure 1. The wound area in the activated charcoal-treated group
decreased significantly compared with that in the saline—treated group.
Contraction of the wound area in the activated charcoal-treated group
showed a similar pattern with the saline—treated group. But the wound
area in the activated charcoal-treated group was considerably decreased
on the 2nd day after wounding compared with the in the saline—treated
group, *p<0.05, **,p<0.01.



2. B4 BHXe Zas

Fd a3 2d PR FAT A WAL 4 F4 A7) Aelg
Zos Wre] A4 WAL vady WEEE YeEd FEe 7d £EE
& Figure 29 YeELACH ddjA oz Fibe] wAe] W& A AH 2V|E
T Aol Axata] e ARV APE A FF FE F 6Y ol F
L 5SS FFY ¢ AMh AY K AF 29 AbolY £E5LS AY
o] 1370%, zTol 477% < EQen A4 fd F 12-149 Alejd=
APy fzFol A4 64.15% % 47.20% 2 F4 F5 &S B F4 4
A7 29, 2~49, 183 12~14Y Alolo] A9 FA ¢H&] 2T
HlE] 3% $rH(p<0.05).



80 r —— Saline treated group

—o— Activated charcoal treated group

Percentage of contraction

Days after wounding

Figure 2. The percentage of wound contraction in the activated charcoal
treated—group was higher than that in the saline treated—group. In 0-2,
2-4 and 12-14 days, wound confraction was significantly higher in the
activated charcoal-treated group than that in the salne—treated group.
During 12-14 days after wounding percentage of wound contraction in
activated charcoal-treated group and saline—treated group were 64.2% and
47 .2%, respectively. *,p<0.05.



Rheometer(Stable Micro Systems, TA-XT2 Texture Analyser)E ©]&34
A i 5 21dAd EA4E AARE AA 4= Figure 33 2ok AP T
9] AAFEE FT 270 kg/Sarel RN hELL HITF 1.7 kg/bore 2 AP T
S} AAFAEN dxzTe AFAR=C vE 3B% T FHE RolH #7994 A
Al = A HP<0.05).

4.0 r

e
S 30
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. i 2m
= 1 L. lhl "
% 175 1|u1m" ! "mmmul
- + ot
. L """ml“
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Saline treated Activated charcoal
group treated group

Figure 3. Tensile strength of the activated charcoal-treated group was
significantly higher than that of the salne—treated group on the 21st day
after wounding. *;p<0.05.
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o) el EANNS AF AdE 4% FFEE B FHY AW
AFoe Az AL G0 FE Aol oot AA o]F HRAL A
F= Tole it (Kleczynski 5, 1986). gutd o= Ax IoEd:E & E
E #FE Ao A e 88 AR A5 2 FF MR oFiT AZY ¥
TE AYEtA @ol A AFE AN HRIjswik F, 1985 Dyson &, 1988;
Dyson &, 1992; Gates®t Holloway, 1992; Palvetic, 1993; Vogt &, 1995). &
AENA dzTdes 58 EAS 3 FUL, 49LdE A2 RS AFA
oz Zol AAE F EUReRE F&% ZUE HAE dzddN 344 A
F7F el g ojol & Aot 4F FAE FHTE iR IXERE
AHEEE AETAA o gl AT B AP Fe] EHEE dx T
i E-A1A venous leg ulcerdl] A}8-3 Wunderlich®} Orfanos(1991)¢] Q7oA
E zinc 918 ZAAXAE W3 TdF FAHA gl vl ALY
o] Zhstden T8 24 BF 5o AL o] ¢ A5 ARE
e T

Z FAA FAY FEE AL L F 6Y olFd §433 Flste AHE
B3k ol o S(1992)0) v A(1993)9] Aol Fd % F 1494 3
# FAY &S B Adds gE AEe 2iv B 4gdAN 38
i 3 29 7R B £EHL AYTAA 34519 wE 14%, ARZA
3809 mi2 5% FHEHATE APTAA dhxTo vE Ad 9 F 279
el #&gozA A e 29 JHeAel RelAn AEF WE 23]
Hie dE AL Y £ Y& ALz GAET Madison 5(1991)0] e
el B4 FES e A9 FAd 2 F 8RR e AR
F7et A FE F 129 ~14Y Abolo] F FFHe] AR & 494
A AR FEHL L HL T 4d~6Y Aol E AW A} 4 AER
B AAFez FFHF&o] Frtem APHUTT 64--8Y Aleld] £EHEES
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o ~49 Abole] $£&& Rt} F71eld 8d AdE 69 A s APTL 2
9%, WETL 0% F£&2&¢ 1Yo A4 #¢ F A4 93 Foke B
AeM T T F AQEd ol FA BA 9 Tl FF A
Qe T Ao 4 B9 2F A AFE FIY AR AR
Lee S(1986)°] 719 wi&(HM) 9 ¥ d 2X2 cn9 F4L HFE3d F3 A+
E7E #E3 Al f2F4 mesh gauges 60%, H4HT< nitrofurazone ¥
= 64% 2 nitrofurazone THE AHEI A4/ & £EEE YEHAY
B A Z4 7Y F 12949 £F58L d2TdA 66%A d¥TS
70%% 2] AdA nittofurazone X UE AHRPE of A FHERY ¥L

2 AN B F2 F 2199 S 9RAEE Tl 27 £ 08
kg/Scm, HEFOl 175 £ 05 ke/berE AP 77 iz Aleld #24 A=
ZHolE HEH(p<0.05). F4e AH #A A=Y AFZE7HMutsaers 7,
1997) d@ o]l TR Eol 4 ARV 4HTAN o % W&
€ ¢ %+ dUth Nordback T(1990)°] A&1& A7 20mm] dF e FA
A frol A2FAE W A F5L AP E 2AEHA 4 2o Bl £33
Hao e AAZEE A& ZAR TH ZAleA] @2 LA A
ol7} fiivh v & A AFFAAE Ad B3 4 H QA=
78 25 888 7 AU+

Be Bde A AR F R AF F A=Y BHEE Y FHe=
ARG AT BE Fa4g FAZE el ARE AN olF FAE AL
a7 a Aol 222 F4AA A AVPAM AFE He A7 F
5 A F AL wEo]l dEtHMadison &, 191). 8492 #F gFo=
el ekAlgE g e adze B ©A 48 e gAE WA
A Apgste Eden AL IFU RF Bl HENS A A ANE
AFEAY #RIgbs T4 FAE FLAINA FevH(Thrash®t Thrash,
1981). =3 W5 231719 oldg AoaAY Iad A% TN, 5%, +F

2 G5 Fol RS E W S g8 R Af FHeE AR 25X

1o
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B2 Agstde 73448 vehdA FevH($R &, 1992, Hall# Baldwin,
1993) £ 439 HdYTANE FA4AA FE A{F AF e AQIAY F4
T B AR YA T ol WIS BF T F UG A TR
o] Za e FAY A IAH FAAM Y dF(e], 1981 £, 19DY F
Aol AR R 9o AAd E4ee AMESS W AEy x4 v
e ¥ A A7 5 Aol 2d=2g g4y e 448
7] 918td B B2 d77t 9oy AL AsdY.

B AR AR Mol e &7 FEHEAA gFEFEH 2d € ZEE
g EAFH B AR H5E A3t P FH zHoBRY P4
o Zgate dAHS dFAA A AwE FAY ALz fgEnt
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Baere] A4 Afd vAE TS 2AE7] A8A EZY T AEF

& 0 F BYY WY Ba% ARES BFAGAD Y HL F 4
Y5y BYTE A8E T AN FRY0 Pge) wHe) pade ¢

F Aget BYBE AET FANE 34 4% F 2UARH 29 A A2
9 AUAdSE AR FRo 34 980 w94 YA A e
(p<005). BHTL A§F Tol ¥ A% 271%H We P4 $5& 1o
27 27 Fadol AHVL T ¢ AN B ¢ F 2194 WG AP
AEE BHEE ST Tol AAHIFE A4S Fuo H94 A B
tHp<005) OO Mol BHWS FHY A% W HHoz Agdt: A

31 A9PEs wel FAAA B Af 4o

o] Ao 7] £&&
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Abstract

This study was performed to investigate the effect of activated charcoal

on wound healing in an artificially induced skin wound model. Full-
thickness skin defects (2cmX2em) were made in two different areas on the

back of eight New Zealand White rabbits. Eight of 16 wounds were
treated with gauze—implanted activated charcoal granules, and the others
were ftreated with gauze-soaked saline. Wound areas were measured
every other day for 2 weeks after the wounding. Statistical analysis was
performed with the student #~test. The mean percentage of wound
contraction on the 14th day in the activated charcoal-treated group and
in the saline treated group were 93.5% and 81.7%, respectively. The
mean value of tensile strength on the 21st day after wounding, in the

activated charcoal-treated group was, 2.7 kg/5¢m? and 1.7 kg/5cm? in
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the saline treated group. Significantly reduced wound area (p<0.05) and
high tensile strength value (p<0.05) were observed In activated
charcoal-treated group compare with those in the saline treated group. In
summary activated charcoal significantly reduced the wound area and
increased tensile strength in the rabbit skin wound model. These results
suggest that application of activated charcoal in skin wounds will promote

wound healing.

Key words : Activated charcoal, Wound, Healing, Rabbit, Contraction, Tensile

strength
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