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Acceleration of Wound Healing on Scald Burn Skin
Using Irradiation of TDP and Skin Spread of Myrrha
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The present study was conducted to determine whether skin spread of Myrrha and Tending Diancibo Pu (TDP)
irradiation have a remarkable effect on the cell regeneration as well as wound healing following dermal scald burn
injury. Burn injury was induced on dorsal surface (TBSA 15~20%) by scald burn in rats. Postburn concentration of
serum protein was significantly decreased compared with sham-treated, double treatment with Myrrha and TDP was
significantly increased the protein concentration compared with that of burn control. The content of keratinocyte growth
factor (KGF) at 48 h is higher than that of at 24 h, and double treatment with Myrrha and TDP was the most effective to
increase the production of KGF in all experimental groups. Morphologically, epithelial regeneration and dermal collagen
synthesis by fibroblasts were accelerated in Myrrha and TDP treated group compared with burn control at same time
postburn. At 48 h after burn, all dermal connective tissues are recovered to new collagen fibers in case of Myrrha and
TDP double treated group. The data suggest that double treatment with skin spread of Myrrha and TDP radiation have a
remarkable effect of to accelerate cell regeneration and wound healing in case of scald burn skin.
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3} AL AFRAEY 7H5A ME (mesenchymal cell)ET}
FEAgeHA sed olgld dage AE AFAlA
o ¢J3) o]FolXE Aoz Ul Urh (Smola et al., 1994
Lugar and Schwarz, 1996). ¢|A & A2 Fo S35 7|52
GdFels AR ZFAME (keratinocyte)?} HFEAE
w5 dE T, AARIRAERE fibroblast growth factor
(FGF), keratinocyte growth factor (KGF), epidermal growth
factor (EGF), 28} 3! transforming growth factor (TGF)&°] &
2]z ZAEelt} (Maas-Szaboeski et al,, 1999; Jimenez and
Rampy, 1999). FGF&= 273, 3¢ 2 oh2 g 7-2%e] A5 Z
8 ALgEo] gron, KGFe A4 AtefollA] Hi7 Aw x|
o] Ag £XIF 87 opg} Bl A% S¥Y &Y 9
-9} Cushing syndrome®] &4 372229 A#& FXlsh=
202 BEAHTY (Duan, 1997). 1P3 £ A7AEY ol
AToNA IR Rl Boks =¥ E 2N KGR A4
71t tEol s Af7t FXHE AE BEIHN
o} mebs B AgoAs 3K AR o RAe 347
H, 93 F& T ANEY FFAFINE ZRA ezt &
TDP (Tending Diancibo Pu) &7 A Z}3} (Cheng et al., 1998;
Noh, 1991) ZAFeke] TDP A7} Boke] 14 #3A4
AFRE AsAE F ASTHE HESA 3ok
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E dgo] A3 TDP A7) ShinShin SSM-96BTES
AHEE T, ARURE T #7448 TR AT A
= AHEEIITE Be Sy dhojaoiEt Baxdstug
HE &% 300gS FFTol Ao

5 3PS 250420 g9} Sprague-DawleyZ 3 3IFHES
o] 83} ketamine hydrochlorideS E7 Foj5te] w7

+ % 5& (dorsal surface)d] ©E ATHL 15~20%
(total body surface area; TBSA, 15~20%) HE& & t}&
(Spector, 1956), 100T =2 10%3F d3Are 7bshaic) s
< FES 108 & 7 744 2 TDP 2AKY} B¢ =¥ g8 4
Al8tSith TDP &Ah= A8 300 mm, EANRS] £% 250~
280CE 1587 3 dRo] ALtk 3 S5 & 4]
T AAEL 18], 48417 X2 24X 7HH 07 28] %
ARttt &S] B ZF JiA F BoF B 5 g8 AlE
AF42 9=y 3 F 2 3 2437 X2 4847 A
AT BF 3 Do) 13) LESHAT. ABF AL
T, WZET, TDP RANE, B9 =¥, 223 TDP XA}
Y EX HYPFOZ FHT)

2. €F & HHE g%

T s i 44 2 A 3 Yehbe 8 S o
HAe] dFe FAH] Yl AAY wusHoz Ky
A oh-2, A2 3087 WA F 3,000 pm o E 208-7F
dH2std HE AHIATE AHT H O bicinco-
ninic acid®?} BHSAIA 562 nmoll A EFEE SAeta ¢
B2 & (gd)S A2FSHE Brown 59 WM (1989)] U}
Fie=y

3. mRx

A
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= U KGFO| BHEY

HFZ2 W KGF YA E=E Fetsly] 3to] human
KGF immunoassay kit (R&D, MN, USA)Z AHg-319th 5|5
Z2& &3} 40 m pH 74, 50 mM potassium pho-
sphate & 7}8te] =2 313 3 3,000 pmO 2 10837 944
Y& o3 AT AFHSAT AHT ATHCE assay
procedure®l] e} A] 23} microtiter plate reader (BioRad 550,
CA, USA)E o] &3lo] 450 nmoll A SFEE £A4%1 X
= TF FHEE 7T O At #9F (pg/0.25 g of
tissue)S AAMSIATE
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824 HZE ZA] 10% neutral buffered formalin®] 373 A]

Protein Concentrations in Serum (g/dI)

24h 48 h

Postbum
Time

Fig, 1. Protein concentrations in the serum after burn injury and
the changes of the concentrations by irradiation of TDP and skin
spread of Myrrha. Each bar is expressed as mean £+ S.E. The
numbers of determinations are in the parentheses. B: Burn, T:
TDP, M: Myrtha b: P<0.01; c: P<0.001, significantly different from
sham in same postburn time. d: P<0.05, significantly different
from burn in same postburn time.
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Fig. 2. Contents of KGF n the skin tissues after burn injury and
the changes of the contents by irradiation of TDP and skin spread
of Myrrha. Each bar is expressed as mean + S.E. The numbers of
determinations are in the parentheses. B: Burn, T: TDP, M: Mymrha.
b: P<0.01, significantly different from sham in same postburn
time. d: P<0.05; e: P<0.01; f: P<0.001, significantly different from
burn in same postburn time.
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Fig. 3. Sham-treated skin tissue in rat. Masson's trichome, scale
=100 um. Tissue structure is intact. K: keratin, E: epidermis, D:
dermis

Fig. 4. Postburn skin tissues in rats. Masson's trichome, scale =
100 um. (A) 24 h; Epidermal cells and dermal fibroblasts are
being shrinkage and necrosis. New collagen synthesis (arrow) is
found around some fibroblasts under the basal lamina. (B) 48 h;
Cell regeneration in basal layer, the number of fibroblasts and
collagen synthesis are increased compared with them of 24 post-
burn group. .
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Fig. 5. Postburn skin tissues treated with TDP in rats. Masson's
trichome, scale = 100 pm. (A) 24 h; Cell regeneration is found in
the basal layer, and formation of keratin granules in granular layer
is incomplete. (B) 48 h; Basal layer, spinous layer and in part of
granular layer are composed by regenerated cells originated with
basal layer. Dermal connective tissue is exchanged for new colla-
gen except very rarely part.

Fig. 6. Postburn skin tissues treated with Myrrha in rats. Ma-
sson's trichome, scale = 100 um. (A) 24 h; The oval shape of nuc-
leus is found in some epithelial cells of spinous and basal layer.
Collagen formation in dermis is partially done by fibroblasts. (B)
438 h; Iregular thickness of epidermal lining, regeneration of basal
layer and activation of spinous layer are shown. Dermis, about
half area, is filled with new synthetic fibers.

48A|ZF TDP ZAME (Fig. SbyS BUlo] AE F4he) FEo)
Flsta, 219 f Aol A - EHlE FEA AR AY
A EFOR FRHAYATN IhHon Huoz dMd 4
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Fig. 7. Postburn skin tissues treated with both TDP and Myrrha
in rats. Masson's trichome, scale = 100 pm. (A) 24 h; From basal
layer to horny layer, the cells of each layer are distinguished from
them of he other layers. Dermis is filled with new synthetic fibers,
(B) 48 h; Epidermis is composed to four layers exactly and all
dermal connective tissue is filled with new collagen. But the colla-
gen fibers are not bundled.
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TDPE XA} (Ahn and Park, 1997; Cheng et al., 1998) &
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