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Abstract— Effects of titrated extract of Centella asiatica (TECA) and epidermal growth factor (EGF) isolated
from the urine of pregnant horse on the proliferation of human epidermal keratinocyte in culture were studied.
An increase in the number of keratinocyte was observed with the treatment of TECA at the concentration
ranges from 1 ug/m/ to 100 ug/mi. Effects of low molecular weight EGF (LEGF) and high molecular weight
EGF (HEGF) on the proliferation of keratinocyte in culture were also studied. The number of keratinocyte
in culture was significantly increased with LEGF and HEGF respectively at the concentration of 10 ng/mi.
Simultaneous treatment of the keratinocyte with LEGF, HEGF and TECA led to the increased proliferation
ol keratinocytes resulting 96% of the effect of a positive control, EGF isolated from mouse submaxillary glands.
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212} (epidermal growth factor, EGF)Z Centella astatica
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Insulin, hydrocortisone, ethanolamine, phosphoetha-
nolamine, cefotaxime, bovine pituitary extract, MCDB
153, EGF 2 Hoechst 33258, (2-[2-(4-hydroxy-phenyl)-
6-benzyimidazolyl]-6-(1-methyl-4-piperazyl)-benzimida-
zol*3HC) Sigma Chemical Co. (St. Louis, MO, USA)
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AEL AH2slgdem, trypsin-EDTAE  Gibco Lab.
(Grand Island, NY, USA)A &2 A}&3}gic)h Titrated
extract of Centella asiatica (TECA)®} vl (HLER)
oA Beg AEAFEE 71K)+= EGF (low molecular
weight, LEGF) 2 2®2}5k2 712]+= EGF (high mole-
cular weight, HEGF)+< S-34)¢F F2] 3] Alo)| 4] A]-3-do}
A-8-3ksd o}
M| Zul 2t

AP Ee A9 Z3) (RE, foreskinyg 4T
o} 4] 0.17% trypsin-EDTAR <F 18417t A&l 3}e] dch
223 ZAIARAEE 2X10° cells/mle] == wjek
47)0 AHEs ] EHAAQAA} 10 ng/ml, insulin 10 ug
/ml, hydrocortisone 5X10~"M, ethanolamine 0.1 mM,
phosphoethanolamine 0.1 mM % bovine pituitary ext-
ract 34 -2 715 MCDB 153 wj kef-& A}-8-3}ed (Tsao
%, 1982; Boyces} Ham, 1983; Kano-Sueoka 5, 1979;
Kano-Sueoka %, 1981) 9A3 259} %7 FAIHE=
W k7)ol A EFF7) (95% air/5% CO)E 5F3t F
WA wloFsiglc) wjoke e wf 24dwjc} whte] FHh
DAY L wfj k] vl oks Az ol EsjdAR]
AL AHrzVvshA @ wiokdE AgEd o wikdE
g zelz: & el EAAAE Hrbegch
gt¥, NIH 3T3 A-f-olAEZ feeder layer2 (Greend}
Todaro, 1963) o]-&3ted ZrAPAHAELE wifstr]= st
At
DNA H2

DAGHHALE 447} vl okst & A E 2] DNA &
Labarca < ¥4 (Labarca®} Paigen, 1980)¢] ule}
Hoechst 33258, 2-[2-(4-hydroxyphenyl)-6-benzyl-imida-
zolylJ-6-(1-methyl-4-piperazyl)-benzimidazol- 3HCI) &
o] &-3}led fluorometer® A=kalglch.
HEZ+ £H

ZAYPRAEL] £= H 10/10 At =r} Aztg o
AP A-g o]f3te] wioker) o Y= 47HE A
o] A3 F 1 FJEFAES AE T2 sk
ANge| Fof & &1 =H

Al T A2 A} (SEGF)eF S-Z-Alef 2 5] Aol A
Ay BAjeke] b2 29 Za)AdAAelARl LEGF ¥
HEGFE £-& delsle] wigkssl AP ANE F
olgle] o g2 odelw gt w3 Centella asiatica®)
et F55 (TECAE 435 He|sle] widFa 7
APA F] Foslgiony, oJF EAY HAp& v
7AAT vBo] wiokd ® Ul2] DNA & 3§24
oo} wgith
SHXz

SAA FoH AEE dRXEES HFS “one
way ANOVA” testZ slgich Pzlol 5% wl%td of %
Aoz Fejide] slvka #AsH )

z

A AAAFAZ A= gl TECAZE A
AR H AN EL] FA)e] )& E7F dolRr] At
wiFsla gle AR A ES TECAE 11000 ug/ml
Atolol| A gk WFAA Foiste] B9tk TECAE
S AlE AN E FA A NS el gl 50~
100 ug/mi 9] x4 Hde] axg Jehfict (Fig
3). TECA 1000 pg/ml-& Foi3}1S = uj#] o] TECA
AR o) AL B o} FAHAA L) A HE2
Besle 7oz wol wgeks] TECAE MHEFAS
e Ao @ walrh

A Ee] B 9 FAe ®X& LEGF
HEGF9] f3715 otolrr] $i3te] oln] Zs|dAelAt=
I F¥%o] AR @ ¢l VA ket
oA B8® FHHAAR (SEGPHE Y =ERE £
Aol =9l3leict. LEGF % HEGF:= 2 £2] urogast-
rone2 2 Qlulkel 4] HaHe] A EGFZ 451
ol gkl e A A A EL] FA | A= AHYs}
A=) 2z 1~20 ng/ml Abolel| A §Fg Eeldle]
v okslar gl ZHA A A Feo 2H8-A1A ®gkeh SEGF
= 10 ng/mioll A He AAFAAL FAANRE B
o LEGF % HEGF <& SEGF#} ulz7FAZ 10
ng/mioj| A FHd e AAFARAE FAEIHNE epligdc
(Fig. 1). LEGF % HEGF®] ZA#AAE ZFAax=
SEGFE 10ng/m/2 2H&-3tS e &3E 100%=
7+#319S w LEGF: 64.2%, HEGF+ 59.1%°]31c}

olell, LEGF\} HEGFS SEGFs} w4 Fojsiad z}
AGPAA L] Fao| @A s n|Xe 7S o}
B7] 95led zbzt oo %8 el FxedA 4
Foyslod Rgteh, 2 A3} SEGF 10 ng/m/g w5 7o
Fele W 2o} Z98 AAFYANE SAEHAE et
ook (A=be 2R 949

=3l TECA®| LEGFY} HEGFZ 37 Folslelg o
o] ZAYPHAE FAlel v]AE EAFE dolH 7] $15e]
HoAdele ARAYAET T4 594F Jehd 83
LEGF 10 ng/m/*} HEGF 10 ng/m/Z TECA 100 ug/
mie} A wekslar ol ZHA A A Ee] Foiste] R
gtk 7 7= LEGF 10ng/ml/, HEGF 10 ng/m/
TECA 100 ug/miE FAlol T3l wo] ZHAA
AE ZAEIANE Y2FoT AHEE SEGF 10 ng/ml
F2] 96.0% sigsldst (Fig 1, 2).

2t QA 0] Al v]x e AU E9-F
et slv AEL 2 A% FAld mEn
Qe ZAHAAE e DNAY ok AsFgeozy o
ol gtch, AR HAAE ) DNAQ k& Labarca 59
v (Labarca®l Paigen, 1980)] whe} calf thymus
DNAE Z32A2 3o DNA 38 Z/]7]e 98
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Fig. 1. Effects of SEGF, LEGF and HEGF on the prolifera-
tion of heman kerationcyte in culture. Control: cell number
of non-treated group (n=3~5): 4.6+ 0.6X10° cells/mi, All
values are significantly different (p</0.001}
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Fig. 2. Effects of the treatment of LEGF, HEGF and TECA
in combination on the proliferation of human kerationcyte
in culture.

Control:cell number of non-treated group (n=3~5): 52+ 1.1
% 10° cells/m!, L10:LEGF 10 ng/m/, H10:LEGF 10 ng/mi, T
100:TECA 100 ug/mi, L10T100:LEGF 10 ng/m/+TECA 100
ug/ml, H10T100:HEGF 10 ng/m/+TECA 100 pg/ml, All va-
lues are significantly different (p<0.001)

2 a4 Hoechst 332582 o]&3s}o] Akt whek
st ol ZARAFMA L TECAE 1 ug/misiA 1000
ug/mi7AA FEE gelste] o84S o, TECA 100
pug/ml EEo) A vkl E 2] DNA o] 714 =3tch
(Fig. 3). LEGF 10 ng/m/, HEGF 10 ng/m/ ¥ TECA 100
ug/miE E4ste] vkl AP Ee] FAGT A
£ Axue] DNAZL tiz=T9) 32uejgien ol A
Z24E HRsl 27 vlwsieds wel el 333
A AAE7) e AzpE SAToEN FAYAA
Fo ZANEE gol, B AY HIe gAs oS
A F3 Qe (Fig 2, 4).
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Fig. 3. The effect of TECA on DNA content of heman kerati-
nocyte in culture. (n=4)
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Fig. 4. Effects of the treatment of LEGF, HEGF and TECA
in combination on DNA content of human kerationcyte in
culture.

T10:TECA 10ng/m/, T100:TECA 10ng/mi, L10H10T10:
LEGF 10 ng/m/+HEGF 10 ng/m/+ TECA 10 pgg/ml, L10H10T
100:LEGF 10 ng/m/+ HEGF 10 ng/m/+TECA 100 ug/ml, *si-
gnificantly different (p<0.001)

2

B A7 e R AHSE AAFPIAEY] ul ok
Q) Heie] AARAALE A odA wloFE of AHf
ol 28| Fr}EAlo] EAlo]lgle) 2} o] EAl= X
g zA e LB ZAFPANEE N AEzzm FE
o BrlEsiA E9lHyE AfobdEEmitomycin CE
g 3T3 A-§olHELE feeder layerE ARE3fe] 7}
AYAANELE vioFgosy AT 5 Ak Aol
Axel 418 97] $5te] HIolk: AABPAAE &
o]uj#]2l MCDB 153 ¥¥ 3 wjA| & A}-&-gkt} (Tsao 5,
1982; Boyce¢} Ham, 1983; Kano-Sueoka -5, 1979;
Kano-Sueoka =, 1981). o]k MCDB 153 733 )
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A5 B AFdAE AHEgeEd Age A A
Aol E FolFAe] FA4E HE 5 A7) 34
3 ¥ MCDB 153 783 wi=]7} A A A E2] ul oo
AAFE 5% 5 Ak AFFAAANES] FIAA
of| A &q]ElE E w2 A ZE4l melanocyte= £ 2R
£ o AAIGAE 1/36 Axo]n] EI5HE &
Bl olEl Alxe] Helrl dvlA AF= A A
3¢} gads) FE (Weisse} Greep, 1977)5 7] w2 8
EA7} =X o). =3t A A AL v oka] w] A E-o
28k e9o] 1 Mixry} F Fwk opa) wlelgel £
2AME s 2 FAE dFEANH B AT
=% H=7EA] A Fol A cefotaximes ARE-3H4
< o ed(e AAE F U7 n| A= g o
FAE AL 4 qlgdch

AP PA 2 Ca?t oo e} £} 25
HE WA s Ca?t 57 1mM o]Atal o=
FaAAd e g AFHA 1 mM olstd e dsee
2 BAdcbn 48 gloh (Boyce®} Ham, 1983;
Rheinwald®} Ham, 1975). £ dF+= AzA-H52 3
9] FAo) x| 7]/e] 2] v E E A Ael}e)
AAdE H3e TECA2] E7F dolur] 23 odFo)
D2 ZAAPAAEES g W FAPgANES} BdS
HqL BH4E £ e C22" Fexzdl 0.03~01mM
At & A3 AL Alg-slgc)

#An]7 FA 27 std AP GAEE Abs ok
o] AfretAl el e Aehg o]FojulsbHA pave-
ment-f-A}8 €] (paving stone appearance)® 24
e e FAY ¢ 9tk =3 Y A
E2 Yefli= v}ty (polygonal)e|glom] A E9} A EA}L
o]2] 7kAe] T3S FHFY 5 itk

AP E B 2D A4 v|HE 2 F9 ZH
A7+alz} (LEGF, HEGF) % TECA2] 72 oolH )
5t oln] EHAJAQAR 7 Ayo] A= Hu
HIaL ole, v~ sheradell A Felsl bk 6,045
2] polypeptided] SEGFE <ANZEAR B Q74
=gt FHoole A3 EAA A} (Keratinoc-
yte Growth Factor, KGF)E A}-4-3131& o] 7z 8] AlA)
X9 25| o] ke B (Wille 5, 1984)7}
glort B AT SEGF= AYAEZ #ut ofu)z)
Aotz 2 k& g Fo) AT distoirx Bds

£ zZr=viz od=lA gl7)e] (Cohen, 1962; Cohen,
1965; Carpenter®} Cohen, 1979) SEGFE Wjzx=EAZ
A &l s} o

SEGF+ 10 ng/miel| 4] 2 ZAed P xe] Zxrle
fredtg e (Fig 1) ol#d Ak o2 9729 A7}
(Rheinwald®} Green, 1975; Marchese, 1990; Wille =
1984)2} UX3S FAg o sl

debzel A Eelgl 2 9] urogastrone- Wbl g
A EGFE 451 9loend JAPXA| L] 220

v A& A7) 7| Ee] o £9F dolrgks o LEGF
9 HEGF7} ztzt SEGF$} mlt7}A2 10 ng/miel| ]
o] FAYAHAE F4 E3s Jehfgles, SEGF
10 ng/mlol| st LEGF+ 64.2%, HEGF+ 59.1%¢°]
ar} (Fig. 1). Y7l 714 2] LEGF, HEGF+ %], A A
HA ol A FA}eFe] Aelo] whe} FEE Zo A}
AP AE F2o] v]HE AP F24 e H
o]7} idvh

A A AFA 2 23 )= Centella asiatica?)
FE2EE MAZPAZE FAEHE el gl 2} LEGF
v} HEGF ¢} ¥ & Foi3l9 € o] I B9 34 $319¢
& T it (Fig. 2, 4).

23 LEGF 10 ng/mi<} HEGF 10 ng/m/E TECA 100
ug/mie} B8 Sy ZAYMAE FAENE=
T2 2 A8} SEGF 10 ng/m/ &3+2] 96.0%¢]] ] &-5}ed
SEGFs} A9 22 Axe H7E Jeluz 7443y
HAZS FA9 9lo] o5& SEGRE dAsie] A4
sl Hhakx Qg 5 9ok (Fig. 2, 4).

dn]d FF A4 og Z9APAAaRt TECA#
DAYRAE F4 a9 3sr] dste] eosin
U AES T AL 5] A 22 DNA
o2 AeFslck wiokEel AAPAAHE LEGF 10
ng/ml, HEGF 10ng/m! % TECA 100 pug/mls =&
FA7 A9 A Eue] DNA#ZRS 279 32w 0]
(Fig. 4) ol AESF5 A3 dzTd vmd e
W] zhel 333 A8 dAFHI)H NEFE EAFL
EN DAYPAA L] FAAHEE ol B A A9
eAS J & S U9k £ AF A9 gabgzql
LEGF+} HEGF% AJ#t 29l polypeptided] E3]AJAF
F21912Fq] SEGF#} nml3rx| & A H A E Y] F4]8
A7l A4-E U 9E g dsden LEGF,
HEGF % TECAE- &4} SEGF2} A9 553 (96%)
a9E 9L F T 9 4 dsich

A Af-2) FEdte] EGFE A8 &= o E YAl
=AFL] AAYAPA Z g FEolt AQE 7199
FAAEAAY ARAAE B AFAEe oH-F A dste
W ApFo] palEloxel & A2 A=)

ZALe g5

® AFE BAF FAHANA UG e
FUAANAANDTZ o) TR ole] FAF=ZML.
=3 Ade] Bag ARE ATse] T4 upRals)
o 34 uhabg ) e TAAQ Ul bel 2AE o)A
e AWt et A AR e
Huith
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