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Experimental study on the
Anti-inflammatory and wound
healing effect of .Ulmus parvifolia

Abstract

No Seok-seon
Dept. of Oriental Medicine
Graduate School, Taejon University
Ulmus parvifolia(UP) is important
prescriptions that have been used in oriental
medicine for stomatitis and wound healing. The
study was done to evaluate the inhibitory
effects of cytotoxicity, formation of superoxide
on the and neutrophil,
prostaglandins(PGE2), interleukins(IL-1 8),
collagenase activity and synthesis of collagen
and DNA.
The results were obtained as follows:
1. UP was not showed the proliferation

macrophage

difference of human fibroblast and monocyte in
all concentrations to be experimented and in
result, it was concluded that they have no
cytotoxicity.

2 UP inhibited the formation of superoxide to
2206 at 0.01%, 52% at 0.001% in the mouse
monocyte.

3. UP inhibited the formation of superoxide to
6% at the concentration of 0.001% as compared
with control in the human monocyte.

4 UP was not showed the proliferation
neutrophil in  all

difference  of human

P

ER&E**

concentrations to be experimented and in result,
that they inhibited the
formation of superoxide.

5. UP was not
difference  of

it was concluded
showed the proliferation
human monocyte in  all
concentrations to be experimented and in result,
concluded that they inhibited the

formation of prostaglandins(PGEz) in the human

it was

monocyte stimulated with E. coli.

6. UP was showed the all concentration of
inhibiting the production of interleukins(IL-18)
to slight in the human monocyte stimulated
with E. coli.

7. UP influence on collagen synthesis and
total protein in fibroblasts to at the slight of
0.05%, specially to excellent to 0.2%.

8. UP inhibited the collagenase activity to
20% at 0.19%, 31% at 0.2%, 45% at 0.5%, 24%
at 0.019% respectively.
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0. BB 2 Hk

1. ##

1) AR

Bl 2 FAamRe] S#s%e 2558
ol fle MALZE RE FI4E HRERE R
sto] 320mee] WRMES KESIND, MiFMmn
TEERS BERAMAA 4% 389 R BE
Fakr I MEERS B 35m petri dishel
A EEHCOR AESHA WBAst #AskgTth

2) B

4% 8iA#S female hairless mouse(LG#}8t
e vlolew dF4) 18ule]lE B 24+3T,
HE&RE 551t5%, MEEIE 10-1204r, B9
(07:00-19:00), FBE 150-200 lux® HTER #BHYH=E
M oe2g ERER(FAUAISE(ENE BB
REMNAL KKE AFE 22 AFEA BERA
At BWAF % o 1LEBHM BHEAM IE{EA
Aow JRAHAMS —HMREE BEs @RI
BHS EE EASAT

3)

B FHY BHE AHARRK WEBEAHK
oA AT # Rt fFMstdT

Prescription of Ulmus parvifolia(UP)

Bgy £ BHE()
BEK Ulmus parvifolia 150
2. i
1) BHEH

#EKE HBSS REHEE BHRAA ABRE
= & gl o=k 01, 001, 0.001, 0.0001%
BRES fUEste] BR FASAT

2) &im H mES MEoEERE

O Bl oBsE
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®AR7 HuRfEHA vixe BE 3

2HEE e BET RALZYH 7A4E
FgEmE FRste 320mee BERMES HKES
A, FKEY BRMNKE 1200rmo A 104 ¢
BOSET #o —AMLE g AMK RBIE
%e Eldsld — ko2 RPMI 1640 i) 101
o HERZ BEFT #d S0 EHOTEE
ficoll-paque(pharmacia biotech) 12mé& #HMT #
of Y ME 0mE HE HEE FIA
Zmsted 1600rpmel A 307 5 ELOEER #
o Mol HaY FES BESt BEiZEKI &
Y 1S FogA HET ohdo 3¢ RPMI
1640 3#E FHmsti 800rpmelA 104 B¢ &
O A7 e EHRES el RPMI 1640 5
#E 10me #Hmste ¥ =YWA pipetting®d &l
800rpmell A 107 &< JOSEET #el LRES
Wzl RPMI 1640 #5308 FEnsted pipetting &
#ol 24-well plates] 10° cell/well2 ¥Fatx
95% &7], 5% Coz, 100% RE FETAM £H
Mo HEESIAT

@ ttamike] oEsg

2HEE e BEY HASLZYEH F7A4E
HEEHz fFAste 320me FEMKS HRES
At H&Ed BEODKS 1200rpmol A 1045 F¢¢
BOSET % —AMNLE SE] AMIX BE
WS st —kpyo® RPMI 1640 i} 101
9 HEZ HEY #d S0me JELAEE
ficoll-paque(pharmacia biotech) 12me-& #HMTF £
o] HEY ME 30me TEe HEF FAHA
Fwmstd 1600pmoll A 304 B BOOEES £
ol msel 4% LEWY Hikwk 2
ficoll-paque® BrEt L e AmE=R 2 dEH
mEkel m—&< RPMI 16408 #msti PBS £
EE ol BRAZ) 3% dextran 20m-S #mste] 10
4 SoF wmoA MEAD kel FHAMBKIT &
B %S Bt 1200rpmoliA 104 F<t E
DoE A7ln ER%S Wtk delsle ARk
B HEshr] st WA 02%< PBS &#&#% 10
nS 308 T EEF %o 16% PBS BERS
ZA] FHmEle ZEWoE EEAZ %k MRE
e 1200rpmel A 105 5 BUSHE A &
o FigWS walE HEOR KR BMmME T

o FEE3 #d RPMI 1640 g gHmsto
pipetting @ #ol 24-well plates] 10%cell/well2 2
Fatx 95% F71, 5% Cog, 100% RE fE44ETl
A EENOZ HEESACH

@ MrEFMia SRk

ERARIA 4% 38 € AR SEFIERS 9
BHE #i#EM#S ERL 35m petri disholl A EER
o2 mwstA $9BA3le penicillin, streptomycin,
fetal bovine serum 10%E &3+ DEME b
oM 2E B HEY e, uige] B2 #iF
MARE trypsin BES 29 EHEIY Hall mF
aH BmE Hmstd 29 pipetting¥ ol A}
2§ culture bottleo] MIE ¥F 3t subculture
Ao

3) Cytotoxicity test

4% 309 AR #WEE PH  primary
cultured MM MKSE Fe MESBE &
#% monocyteE 24-well plated] 10%ell/well =
=2 223 g 10% FBS7t 4F%¥ DEME %
RPMI 1640 3ol X a5 BEYS 9GS
7o BmE FEY EmE Bl 2485 5
¥ #o] HBSS @EBEKOZ uigd £2 M
RS s o8 mEe 86=A &S MEM
B 09E HmE G, REKS ABREE 100
LB Hmd ohe 24N X&) el HBSS £
wEwel B®AZY MTT(methyl thiazol-2-yl-2,
5-dipheny! tetrazolium bromide)&# 05mé-E #
wellel Y3 48R0 Fob $EID %Kol MTT #EK
& Brkst formazon &GS BEAIZZ] Ao
DMSOE 500uL4 sttt Plate® & E€
o] microplate reader= S570mollX BHHEES JE
sttt gWEmEozE W Bt HRERKC =
o]glA] ¥ MEM HEE welld FASIH =2
S EEERT HWREHNO HI g4 HESH

£

4) Macrophage @ neutrophil®! superoxide 4
B EE

24-well plateZ s % welld HBSS #
wwmwel ®HEAY AE9  macrophage 2

neutrophil, mouse macrophage(ATCC TIB 67)€
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4 KHABRE GEBRWFRS &L B8 £1%

10°cell/well SIA oz} o] #mstzn FMLPE
BEstI 37CoA 154 &< #m&sle BHEE #
B3 theol

* macrophage 10°7) 0.45m¢

*. FMLP 10°M 0.05me

cytochrome C, superoxide dismutase, HBSSE
ST o] RE & 37CA 1040 RiEs

3

* AEWHE X 103R#5 0.1me
*. cytochrome C 0uM 0.1mé
*, superoxide dismutase 30ug 0.1mé

*, HBSS solution 1.01mé(¥2 = FEH)

FlE ALY opsonized zymosan AE RXEE
1.3 mg/me HA 1nt-& FHmstn KESPAA 37T
A Q0o RET A, 4T 1040 P KE
S ZiAIY thge) 47T, 1500rpm, 10min. E%F
WO % ER®ES  550molA optical
densityE HIFEST superoxide anion®] 4£EKES
95 Ao 9slo HEAC.

-2 AO0.D,
0 7="310

A0D.=(B-D)-(A-C)=(B+C)-(D+A)

x 103 (nmoles/ 10 ®cell. min)

A |BOHER) BEXE) C D
cells 05me | 045m¢ | 045m¢ | 05me | 0.45me
cytochrome C | O.1n | O0.dmf | Olme | Olm¢ | Odmt
SOD - - - 0.1nt | 0.1mt
FMLP(10° M) 005me | 0.05mt 0.05m
Zymosan - 0.1mé 0.1m¢ - 0.1m¢
FA R - - 0.1me -

RRER 04m¢ | 03m¢ | 02m¢ | 03me| 0.2me
£ 2  1100m| 1.00m¢ | 1.00m2 | 100me| 1.00me

5) Biamikel prostaglandins(PGEg) 4 ol
oA = HE

MmN SEd MK EZAnRE 24-wel
plates] 0.8m¢ FEinatel 10°cel/well HEE ¥5F3}
3 RPMI 1640 =2#b 20048 ZHINg welle HIB
B, E. coli LPS(250 ppm) 10089} #&egz(1, 0.1,
0.01, 0.001%) 100 E Hmet wells EHFHO=
slod 24 EF<F #233F) 4%, arachidonic acid 50
WE Hmete 304 Q¢ o BEYY 449 ¥

-ol9-2~ IgGE HEBE AL 9%6-well plated] blank
wellell 508 &AW (09% NaCl, 01% A miE
albumin, 0.5% kathon-g& &H3les 0.IM % &
WBR)ES wmomstn, £40, 1, 2, 4, 8 16
Zpg/wellwelldl = 509 EE BES SRBR
< Hmd O3 EEE welldl LY MHEER
508 #pnsla, blank welle Fatdst 25 wellol
50429] prostaglandins(PGEz) el ¥ 3 &S #Hm
T g 4ToNA 3R B HEFEAD % SES
Al 50149 prostaglandins(PGEz)  conjugate
peroxidaseE blank well8 A3 ZE welldl &
mEte] Al 4TA 185 59 #85A % ®
HREBEO005% EY 208 aFsts Bt £F
B ph75) 22 4 st #H@lA 15089
BEBE(20%2] twdEEnto]=o] R 3, 3
", 5, 5 -HEzdHAd/IEFME FA
Hmsta 25CoAM 304 < #EANR 1M 3
b 100442 #HE # microplate reader® 450mm
AX BHIEEES BAIESA Hhdl T2 LEHIe &
XE (D)ol blanks] BXE #H(BE e o
100& ¥3ld % @22 Zgrsted JeEhddch

6) BEfzmmikel interleukins(IL-12) 4ol 0|
ANe BB

mgel A 483t MK BEHANKE 24-wel
plates] 08mé #FHmat] 10°cell/well HEE £33}
I RPMI 1640 #2#s 200p0E #Hmngh wellS ¥HEB
B E. coli LPS(250 ppm) 10048 &I well
¢ LPS(250 ppm) 100489+  indomethacin,
LPS(250ppm) 10048} #BEHK(Q, 01, 001,
0.001%) 10048 #FHEmE wells BREHOZ 3o
24R5RT Z9F 3 E 4, arachidonic acid S50uE
ametel 304 &< ol E#EIO Interleukins
(IL-18)9] k7t HWEE 96-well plate] welldl
ErErswe(0, 10.24, 25.6, 64, 160, 400pg/wel)E 50
R HmE oS BB welldl LiEd MR EE
¥ S0 Hmalx, 2EE welldl 509
biotinylated antibidy reagent® #HmF o& 25T
oA 3R T MRAZ K HREEERSE 3
Bl #EWsla, streptavidin-HRP conjugate® =&
wello] #Emste] thA] 2B5ColA 304 B MREA
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REKE7T fisfefd] vAe B® 5

# T HHEEEER O R 3 BEHEst R 10048
MESES S Hmstn 25T BEEAAA plate
7S dol® AME 3045 FY HRAIT
0.18M 34k 10005 Zpng # microplate reader
2 450mollM BEEE HESe] BEEERY Bk
B g o% standard curved fEBLE] BEERF O
interleukins(IL-18) £HES BESIIT.

7) EHEFMiEe total protein ¥ collagen &L
HlsE

A% 388 LR #WEEYE primary culture
3 W MIES 24-well plated] 10°%ell/well =
T2 233 g 10% FBS7F &% DMEM 3
ool A g Fot HEF OE HfFY HumE
FrEES B E Eele] 24K B BRI &
HBSS #fEnKes vigd e MEES ik
3t MmiE} prolineo] BAFHA ¥ MEM #
H 08mE &M ohy FAHEIZ ascorbic acid
7 REES &% ABREE HSnd 93
C-proline(104  CD100E HEEY HEKLZ
MRS wEsllth 24rsRo] AT #o #ES
B collagen HEES BFIESIAY. WA st
wEAEY SRES BESZ st 4 welld
BERS 2 o] HHA FREA ¥3 UEH
28 #HHEY cold buffer(Tris~-Hel 0.05mol/L,
NaCl, 0.05mol/L, phenylmethylsulfonyl fluoride
03mN)2 2450 BH-S SETE b £% 100
£ sy vialel el 10me¢
scintillation coctail® ¥ i quuid scintillation
counter(LSC)Z 14 ¥AbsS WEIAY. Mg
A EEAEY ARES @Jﬁﬁ}ﬂ st s
EHKS WHEH £ welldl 0IN NaOH %
phenylmethylsulfony! fluoride 0.3mNE #pngr o
& 60TNA 304 B #fFsle] M-S wEAl
7 # MEBERS ¥% Bl HME BHa¥
W@y 2% ¥ #HHEY cold buffer(Tris-Hcl
0.05mol/L, NaCl 0.2mol/L, CaCl 0.05mol/L,
phenylmethylsulfonyl fluoride 0.3mN)ZE 24
ELS T Ug &% 1004E  Hehd
counting vialel 2ol 10me9] scintillation coctailS:
Yol LSCE 15M @A S HEAG. MR

o oy

counting

- 4 collagen EEHS AHEE WESZ] A3t
o BEE 7Y HRgRE ¢ MESERS £
%  100gf Hyste 15m¢  microtubed] Y23
collagenase buffer(0.05M Tris-Hcl, 1mM CaCl, ,
0.3mM phenylmethylsulfonyl fluoride),
collagenase®¥3&(100ppm) 100488 gk #hell 3
B F<t 37ColM #EAA collagens &3]
BN g SEEA ¥ EAES BREst
71 $i8led 50%9] trichloroacetic acid R 1%
tannic acidg &HdE BES 500 Hme o
of 4o 304 Tt BN &l 1000xgel A
5o EOSE A7 O ERRSE WE o9&
o] 100u4E Fstel counting vialdl Heol 10mee
scintillation coctails 2o} LSCZ 15 WA S-S
B st ot
8) e RREHE BIE
i{ﬁ 309 FRe #E=%E primary culture
L MRS 24-well plated] 10°cell/well =
2 B33 o8 10% FBS7t €#8¥ DMEM X
ol A BT T HEI ded HFe mmE
RS B e AEste] 24BFR B HET #
HBSS £frwez vigd £ @IS ik
3 the 1MmiFH prolineo] HEHA ¥ MEM 3%
# 08mS #HME % FEHE ascorbic acid 3
BREES &% RREF 100E HZmd 9& H
8 —thymidine(10z Ci) 1005 HET HERS
2 e mmEsIUT. 4RRe] BB ® &
wellel 0.IN NaOZ #mst o 60CelA 304
o #tirete] AMES BEAD # &% 1004
= Hysted  counting  vialel @l 10mé]
scintillation coctail® ¥l LSCZ 14MH WAs S
HlEste] Mfae KEEES WESIET

9) Collagenase {&tE HIE

25789 1.5m¢ o) MEZTF X (eppendorD el 2%l
e collagen ¥EES o} ZF(azocol)EH 100pLE
£4% Gt & A9 dASTZREE blank2
RS, S EHE HRS (FRE7] A8o 3
Mol HFHoE SigmaZHE BEAT collagenase
type | 1 (=¥ EEW (collagen #ARTEERE: 315
units/mg)$ 10, 100, 200ppm™ Al Fnalz FE

b1k
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6 KHABRE REPHEASN &XE B8 F1%

HO R tetracycline ¥ BRBEHE &% HHGRE
10044 EE¥ESESL  collagenase(100ppm) 100444
BRI % EEBK0.05M Tris-Hel, 1nM CaCl
2, 18)8 HRMEEO 500uHA Hmsta 37T
fEEEA A 18K B¢ REAIIL JQAEZFH
£ 10000gol M 54 B9 FOSEAA SBEHZA
&L collagene A7 F8E collagen® &
Hte LB®ES ISt 520nMelAd ®EES F
Eete] EREUE HRS PRy EEHROR
1y ERY EHEES BBl ERED HE
o BREEEES HEFESIAD.

Im. &/ 8 W &

1. Cytotoxicity test

1) B9 human fibroblastoll %3 Migsut
o vlxe BE

Abshe] @iHESFiERne] B HI Kak W
HWEE WES7] $8ted 0001, 001, 0.1%¢] B
B2 240 T BET &R BERF2 2 B
oA IR SHFEMe] BREAXM Aelst
e Aoz Jed kEgE Miastel de A
°2 e (Table ).

Table I. The effect of HGS on the cell cytotoxicity

Concentration

0.1% 0.01% 0.001%
Test Group
control 0.118+0.028
UP 0.147£0.028 0.137+0.010 0.131=0.010

P-value > 0.05

* UP : Ulmus parvifolia

2) #®%BE &7} human monocyte?] cytotoxicity®ll
LIEE-Z -

Aol Bz Bl WI Kage] MR
2E Waestrl 9849 0001, 001, 0.1%9 BESE
904 T BB BR BRHS ZE BEAA
AN monocyte?! cell viabilitys] A Alojrt ¢l
e Aoz JelY REEE MlEBH] UE A2
2 YEg(Table ).

Table II. The effect of HGS on the cell
cytotoxicity in the human monocyte

Concentration 01% 001% 0001%
Test Group

control | 02860087

UP 04580012 | 014620006 | 03030000

P-value > 0.05

2. Macrophage %
B AlE

1) % B 7} mouse monocyte?] superoxide 4
ol viA & g

Zymosan AZ HF#F mouse monocytes
superoxide 48l HE REK S KRS 001%%
0.001%% BEANX EEEI BHE REES 22%9
52%9 MHIEEE JEIGTHTable ).

Table M. The effect of HGS on the
formation of superoxide in mouse monocyte

neutrophil®] superoxide 4

NO Treatment | A B C D |superoxide %
Group(%) | (OD) |(OD)|(OD) | (OD)! (moles) | ~
1 control 013 [ 01921 0137 | 0.142 2429 100
UP 00Ol | 013 |0181] 0137 | 0.142 1.906 78
31 UPOO0L | 0136 [0166] 0137 | 0142 1.190 48]

2) ¥E 7 human monocyte?d] superoxide 4B
o nlX= ¥

Zymosan AZ #H/# % human monocyted]
superoxide 4] HT KAKA HEE 0001%
92k 00001%9 |ECNAM KB FHFR KREES
0.001% BENM 6% AR Ue A=
YELtH(Table V).

Table IV. The effect of HGS on the
formation of superoxide in human monocyte

O Treatment| A B C D |superoxide %

Growp (%)| (OD) |(OD)| (OD) | (OD) | (rumoles) |
1 control | 0566 | 0692 | 0.540 | 0488 8476 100
2 1 UP 0001 | 0566 | 0682 0540 | 0.483 8000 [}

3 [UP 0.0001 | 0566 1 0.717 | 0.540 | 0488 9667 | 114
3) #E 7T human neutrophil® superoxide 4B
o] VX
Zymosan A= HFIEF human neutrophil
superoxide AEC] HI REEY HEE 0001%

- 842



BmEEIT fikfEfd v 8 7

9} 0.0001%<] BEEANAM EHEI R 2 BE
A superoxide 45 #MHHE/ gl o2 Ug
Y Table V).

Table VI The effect of HGS on interleukins of
human monocyte stimulated with E. coli LPS

Treatment Group |F ¥ | EH¥R .

Table V. The effect of HGS on the %) ©oD) e LA )| %

formation of superoxide in human neutrophil blank 0194 | 0.019 | 624889 | 33

control 0579 | 0.023 1908.222 | 100

No| Treatment | A B C | D |superoxide; . indomethacin 0.01 | 0.665| 0019 | 2196.000 {114

Group (%) | (OD.) [(OD)| (OD) {(OD)| (nmoles) indomethacin 0.001 | 0571 | 0.011 1881.556 | 99

1 control | 0565 | 0634 | 0515 | 0536 5619 100 indomethacin 0.0001 |0.530 | 0.011 1746.000 | 91
2 1 UPOOOL | 0556 |0.738] 0515 | 0536 7714 | 137 UP 0.01 0568 | 0.013 1871.556

UP 0.0001 | 0585 [0.719( 0515 | 0536 6810 | 121 UP 0.001 05231 0.026 1721.556 | 90

UP 0.0001 0547 | 0.003 1801.556 | 94

3. &AaEY Eamske prostaglandins(PGE2) N " 5 o

po] UA T g 5 ®agrt #eFEmEe  total protein 2

E. coli LPSZ2 #&% human monocyte]
prostaglandins(PGE) ¢l 4gol ¥3 HEgkd X
- BREE ABmY KR OEZE  BREAA
prostaglandins(PGE,) 48 MEEE7T gle 22
2 YeldtH(Table VI).

Table VL The effect of HGS on prostaglandins of
human monocyte stimulated with E. coli IPS

collagen &S vl & B

ABae] MMl total  protein B
collagen &gkl HE WELe - WEE W
gesl7] 9lsto] “C-prolines B4 % MRl
BEEE 001, 005, 0.2%%] BENA 24650 E¥E
3 R 005%Y FEodME e SHE (B
AN7le BB AN 53 02%9] FRAAME
ascorbic acid 0.05, 0.2F Eo]A 2ot 4% &3

Tfea““(";;t) Group (ﬁ’; g{fg PGEzx(pg) | % 7} & Aez Yt (Table V.
. o0 T oois | w0 1ot Table VI The effect of HGS on the
control 0012 | 0.011 236.670 | 100 synthesis of total protein and collagen in
indomethacin 0.01 0.187 0.030 57.223 24 human fibroblast
indomethacin 0.001 | 0046 | 0012 | 179229 | 76 _
indomethacin 0.0001] 0033 | 0012 | 199.124 | 84 Treatment total m?ﬂ m@ mﬂage': collagen
UP 0.01 0002 | 0010 | 255.249 | 107 o {cpro/1 protein | (epm/10° |
Group(%) %)
UP 0.001 0003 | 0006 | 254875 | 107 cell) € cell)
UP 0.0001 0.00L | 0005 | 257.324 | 108 control 380 100 x6 100
P-value < 0.0005 ascorbic acid 0.01 4046 121 324 121
4. e HEizamERe interleukins(IL-18) ascorbic acid 0065 298 € 247 92
o ascorbic acid 02| 1457 43 124 40
ER PIAE B UP 001 306 ® % | 9
E. coli LPSEZ H#3F human monocyte] UP 005 06 16 317 106
interleukins(IL-18) 4B HE REKY X8 - UP 02 5858 176 59 176

HBEE HEY SR REK B REJAAM 94
stAl= @Al %kz7re] interleukins(IL-18) 4B
MEE7 g Aoz JehgcH(Table VID.

6. W7 collagenase &l P A= B8

Collagenase fEi:ol HE MEBRE HWHRH7
g3t BREKES 001, 0.1, 0.2, 05%] HAEBE
Al 1885R $¢ BRI &R, positive control2
FA3 tetracyclined 0.1%2] WEANA 80% M
S RE Udegue] M Bdn, REKE 05%9
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8 AHBXEE RWHEWRH #E 78 F1%

BECAM 45%9 HMHIBEE vetdon 0.2%9
BREAME 31%, 01%9] BREAME 20%9 #W%)
BRE vetdlon, 001%2 BREAAE ®REK7t
24%9 MHFBRE Ve HTable X).

Table X. The effect of HGS on the viability
of collagenase in human fibroblast

Treatment i B 9% activity
Group © (S, of %
(%) D') D) control
0.00
blank 5 0.04
0.13
control 4 0.002 100.00 100
) 0.02
tetracycline 0.1 7 0.04 3R87 2
. 0.10
tetracycline 0.01 5 0.006 73660 H
004
UP 05 3 0.006 HoF 155)
0.07
UP 02 4 0.002 %90 69
0.9
UP 01 3 0.009 690" 80
0.10
UP 0.01 g 0002 R34 76
a : P-value < 00005
b : P-value < 0.001
¢ : P-value <001
V. # &

wRad A nES HESE RESR <EWA
& >V nE, ogeldn Hzx2 ERE
P EREel  dstd  KARET, o
7—10,17—20), Dg7.13.l7,18), Dgzll,l«i,lﬁ‘ls) % 041'-}] ﬁ@"]
BEASQT. —gMmez nduEge] GEs BR
H3 miEe M e A$E nE, oo
= g@Es Y2y a3e FEel nERY o
B3 R8s ngeet stgen, hRd ol HH

3 BBiel oA nEel BAEY AL oiFeld
2 Sged® ne pdio @Fge] BT
BEolH By nfolay BT & don B
g},

A W3 REFES 4FRE <AR>Pe)
e nES ERste PR 2 kS ¥ FEERo
2RI, 7 FLROEY LEE 53
BT BARIBR HEE 0% ESIEY R
Bl #ELEHE OF2 K71 LEEA
of nE&HEo] BT} st Lzl NS KK
Jde s wgon, TP LEEAS ER
o=z Hakrh

K& Ve LEESHe, WO ZTREHS,
wUe LEgsstd nfel BAeIRIL sglx,
#Pe LEER Ruohid FRI Bt BR
pE] BAES EROZE nfEo] BAITR i
o] #Ke Rt FEFEES FEA OES &
o 2 EHT A0 RO #—53 ®Eamolaln
BRI &% rgswy s RANE @
A #E RE hEL FEaly] Aoz sy,
BYe LEEsste BEEES KRz #Rs
Ak,

B BV EMBHT/pol e stden, &
o “LiEEm hEEE THEBRA SEERTE
st pfEe] RES k- - FHEZ Eostd #
Batd sl ols Bl #45 Y MEEReld Lig
o #FRY Fe oYy BRI =23 FV:
#3 m2 KEEEd “KE L#, GE FHE
HFEE LAY st nEe EiEd maEA
= ERadn, w0 =ZEARS XY REoR
BokAE w0 Lo EMmT B FEd BV
o] mamz mEsgd. ¥¥e LkE£T B
#eke, WY BAY B2 Efadn, ®Y
& W79 hEREA JAME Dol BHE T
ATE B oS S8 g

R =20 pae mYe kB, B
DRk B #ol /JMgd nXe As
g FRoz uton RWE m¥ #e mzgo
U Eke BEE BYe LAkEBoZ BY hE
o 8= LMEAY EBY Ao EENNL,
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WE 7t HigefEfo vl E 9

BEYe Y o e uit AY: R
Efstd BES AW #° 2% NES Y
F A3 #BRT Aol Hgols EES L-4-
THEZ Yol REgsAad.

LLES fashd BHS =HAR, ODREH W
LEgEs,  LE, BK AREE, EES
g hEE REREE THREK BE EX
Zoz EAY & Aded, BEWIHE pES O
kel # hEARR, BREXE 2 AR
D Bl Utz EEET

FEkel Hatd AmRE OoER BEY EiE
WD, 192, B, BEE 3 REH BBl A
. o]lAL WH, F AF WR:s oEd: B4
st=d B A WA KRRKY kaf 5L #HEY
B 717te 29s & HEo R #MENE Bl
Hz @8 oo Fourist olfa ek BER
vE FolUeld Hmeol Hr7E . Y RE
o] fEHS mET mEoz EFE 2y, BHES
2ol mHirAel wal Jevn EEEe A
Bkl mEro] Bolu FEfE-S Wi gkl @K
S polHA FHES Hlael SIstH MES R

BAL, BERSY B AsE BSH BEC 7
A @EfEO] WAL BEEE REMNOE RUIM
s EEEC BoSn kEd AL Ue A
Bl PLAS %Al He FALStD FHL, LES B
e HaAE ool gHEdo] &l WA
‘:}7—11,16—21)).

LAk HOS W m E B R N B K
BHE ool sn sged W ol AJA
dow WY #iLrt B & kapTel B
me =RA9n, &£V EET #RY BES @
2late] EE|Q LE#HFEY d= HERS £A
A3, EEoz FEL MANE XA ¥ AL
it +7t gEaty] wWEolet st BErhigS EM3
o AZE Gt HER fidln EEo2 #BKAT
o ®ahd WFS matta el o R B
ﬁ g%4,21,33,37~39,42—43,47—48)% 0“ 9]3“ @EQ‘HI] %}:
tt.

Yo pgrme Wi HAAIIL BEASEE

Edte hEREY B BAEOES wB#stA ¢
@a shaAA Ll BEKESE Bdge FAS

=Y ot BHE BEXE BEYT A2 BEE
o 70 ARk REEMARES HHRESR
gutoluel LEEfs THEEKAE L - TER
fasrsle] EEE#CE HPRKBE S, PHREE
= WFBEGRS, TEEAKA:s AKBEALS &
At

DLES 43 pnEe HBREoEZ ®EY 9
e FHEA EHY U BREK #PEEE
Bz H, Nk HEIA K&Y BROZ
Balojop & Aoz ENET.

nEol EAE BHozt KEBOR WA
Tk ZHEAE LAY U FREE EERERR B
e, BAERE, OEZEd TEREER, AR
#ol HEEKE, GHRES ERsY HHEEAA
oo EEoZ BRE THEEE LEES EAR
EY o mBmsks, B, WTEPB, e
BRE, MBAKA, HHAEREN EMEL HKRT
o] FRAHNEH 2 REC o HFHEKX #
hAFK, HRBk BFd wHel #HRAAA
1,14—15,21,31,37.39,42,45,48-49).

FEEEEdA OoRsxe RiEY BRE 2 71d E
Heol wat ofg] 72 sk Bt Nk
(stomatitis simplx)2 BHEe 4% ERK =2 2
= naxe] FEEERCIZIE vl I o BEE
B, Amn, BEE SBEE B2 S3 B, it
By, Baw fERel JdAME F4AIT ERES
NiEgagEe] afmo s Bk BHREY H@Eol +
78 ALz 98 Un nFol migstod sigs
B2 Holn NACdE BB REREC vty
= A$E Ao

BB 1A% (stomatitis ulcerosa)S KL
of i, EHMES Holt ZE NAKY Moo=
K%, BT 2ol KRl R ds dWe &A%
g Bolu FERol ROWT Aol= @kt 0N
geolat BTk FEHRS DR Bol Ay
nEe THEAEHA B gigs &3S JEtY]
T g

ol ZEME M4 (stomatitis aphthosa)S 1 HEXs
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10 KHXRE BEBHRESF (0K B8 B1%

Bol #LFES 71 ERV 92 BEF 2L BE
el EE & mm FES] RN S Wi
2 HARY RES HEste Ao H#old K
e ToHsY BRI 4B =t HEGE &
Boz MZHD dov RNoW BN, RYWEE
L OEBRAE RS, M BB, $F, ¢=24H7),
BB, ANABAA Lo HR, AR, BIAH
ANE FBAC ERS B NAKS HEEE
ez sto X2 OEKE, B EHEEY &
ol 2-10mme] EHF WA FEEFY HER 38
T BFol s AEE B fEel Ut
HEE e AT MHERKY Ko T2 #HE9
BIES W @EFel §457 Ade PAKAEY K
o] pgel Ytk &l ool @Eel W
Hol e A$7F ¥ —HmeR KL &k
ol Xzt |Hmel REMKCIEAN HEA =22
ol AN dET] dE o g4 HEE oz
El(chronic recurrent aphthae)2}Z%E 3},

HEM [0 #R%(stomatitis gangrenosa) KE
{cancrum oris)olZtnE 3ted N ¥ HEI
HBEIRS ALY 2-58k NRAA F B4
o FEE T4t 259 B 2 B%Ep
ZolM YelUY 53] {1, B, §H9% TH
Frol #EEHE F97) o ERE Dk, e
BEDHE S FEey KAV AA ZX3I AR=R
A EEpe] EibEo] #HEHE o0

hEBOR B4AHT DAKE X2 K &
HE £ &£8S TH= FHRNAY 2L BEL
JAEE HMERTLEZN FHiol Foh Kk nA
%K X2 ERERY ERE K o3 B
o widls &£B%7T U DAY BB &
By #EA Eingch. npskaED gEERel B
o2 BiERC o EEEF EE AL @
KHgo 2 il =Y kel BEEol 4A EE
ORS EwF7t Mg,

BREEE —4% Tk o F=FUFo B
2A, skE Hiln #e FEHFIT AIR
A zete] BRE 2A6 8 £7EE& HA $Ed
g} Ao BE 8HC wWiedH ¥ BEE
Wz GEE Forgitt. HMEE A E B -sitosterol,

phytosterol, stigmasterol 2] sterolffs} #HE 2
felhi Feol &8 = A

F2 B, KB, PNBRoZ B, FIK, @&
W, HEE BRE TEE $9 &R/ oA
MERE, WS, BHREY, 18, A8 £ BRst
o KEE 2 ESA 3, HES BEY Ba#He
o 2e Re wAA d97Y LIk gol &
BEE HEE BRE, FKkss & d&d o
A%, &% BE, B %% BH#Esicd EHY
F degga BEE

oldl FEEE KK EBHH WRE Add in
vitro 92 ARSS] BMHMIFMEM, HiME S
mEkel BF o] HZMEE FFHT MadtER,
superoxide 4 #HIZE, immuncassayE FIH
3 prostaglandins(PGEz) % interleukins(IL-14)
HR SR, “C-proline® FIHE collagen &
B 9 ’H-thymidineS FUHS IS (THELE
¢l DNA &8, collagenase &M MHIMEES A
e HEmE ool I HMRES ME mEsiA

wEFe Mg gotir] $8td human
fibroblast®} human monocyte #£FEl ¥ 4|
HEE WESI Y HEND BEREY ZE B
EoAM ol fle o2 JElY @igsttel ol
= Aoz YelytTable I, Tablel).

AHE (inflammation)& &3] & 4 ST R
2 BA mald KIEFHEME REI ABREE
He % 2 SoESR] BCHEERY &8
Bfge —®oelth AWM HE HER, {LE,
£PBY BEE EHsie 489 KEA sty
Mg BB dio KERE &5 BE, 88 &
fgol YeA 8o KfEol dold #HMAAME
wA mERME UYEUYM EMEl R
myE7r st ololM mAEEES] FRHEol |/
ste] mif o BEOE ool nEERS @l
MEEger gHAc olud Moy BER
RETsAEEA AN Bksle LBET FEA o3
IR, A% QMRS BRI obvlnl EHHE
B MEERSE Jdom olBdA R k&
Akt gl KiE RS HASHA Ho,
KiEol 2l Y FEF U HEMKRE Bol vst
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A g

KIS WEIBI7 H8l EREe BHE EBE
miseiERer st BEsl MoHste gud BE
ol  ¥3  anti-inflammatory, E#d] ¥ 3
antipyretic, #5E°] ¥ 8 analgestic drugZ FHEE
ol Aty KEKMER Ml R BEKE RERE|
M= e od EXE #HEA HAXNe T2
7t Ho] gto v superoxide, prostaglandins
(PGE2), interleukins(IL-18),
histamin, bradykinin, plateletactivating factor,
tumor necrosis factor %ol HEH3IE Ao=2 Uw
A Qe

R#IE L RERE FHHE £E AHE At
o BEAde AHZo=kH RKEME ERAT &
B ge Elfefol FRE Jifidle HlA2HZ]
=¥ RREE EHESA EAET Uk olg
3 nAHZO|=H HFIKEBET XE2 M
2 EBZMKe AR BMmIERY cyclooxygenase
M¥xd 9t SHEE prostaglandins(PGE2) ]
£ IWEEEE EAS S oAnT

BiFel Waeol X = prostaglandins(PGE2) 9] 4
ol W@ AWE#ES lipopolysaccharideo] ¢ &}
o %= interleukins(IL-18)o & 3te] FigR=
= Aol ¥ A interlevkins(IL-18)Y MM4LES
malske Woest @ws #irEn dAa®. a3
31 prostaglandins(PGE)E K &MY &A% A
MRS HFERste H4Ese EHEA collagen &
BEES SMEA7IE collagenased] AHE FHA
A e BEAIGE®

KEERE BRAdM HED EHEe Fmide
collagen®] &Hol £83%F &L e Aoz ¢
24 &4, collagen SHS MHIFMHinS] Hik
7 i BEtel don FEpel = collagen
aEol M st B Collagend] &S <T &R
& WA collagen BHEFY T 25te] mRNA
7} AAME D, mRNAE BRI A procollagen
peptide® ®HE 3 H}E hydroxylation¥ glycosy-
lation BRS¢ AA triple helix® HESA 8.
Procollagen TH#e @i AEE SWE
procollagen peptide mKEEEERA odtod &

collagenase 9]l

3 HMEE tropocollagen - FES A2 gy
ALFI2 #1375 collagen S LSS, o #
#S2 lysin® hydroxylation BT ZX&ES

o 93ty EfkEo] i T/L T8I
collagen BEEe aRan ™,
Superoxidet macrophage 2 SE =

monocyte ¥ neutrophil® phagocytosis @EEo A
BaHE RBEYE SEY RESYS2 @8R
o] Bol FEY #H$9 collagen, hyaluronic acid
2 proteoglycan® #2  #MiESN BEERSY
depolymerizationoll #%& vl& ®xt of=}, M
fael EHE, %, 23n MEE EE BRs
el Ee Jed &+ 9n”. 53 niFelMe
el o8 e Zeart EEEO 10-208 0]
Biastn nEskel #asEo iRol HFoiXn o
R PR BASY BEMAM Himel EmE
of @R R otele] &Mk mitkEl, BT,
XEMRR stdEs Eggl, Pank £&
fmastE KIEMIEZ BmslA Bh olF EiLE
2 fEnike KEFEHEA st &
{t5 o] superoxideZ MAEAIE HHst £8BE
e BEANNE FEIR EFEHEoER  ¥%HA
superoxide® 41d 4 & superoxide
dismutase}t #2 HER{LHS] BAFol EdstA i
TEZ AG”,

Zymosan AZ F#3 mouse monocyted
superoxide 480l ¥ HEEd ZRE 001%%
0.001%2] EEAA T LR REEES 22%%
52%° M%IKES YElRTHTable ). %=
human monocyte®! superoxide 4ol W HKe
B ®BE RAKE 0001% BEAAMYT 6%¢
MEIZET A A2 UEtH(Table V). £3
human neutrophil superoxide &gt HE ®REK
o] HEE 0001%$t 00001%2] WENA EERT
R pE @EdA superoxide 4B WHEIREZT
glE Rez ueldtH(Table V).

Prostaglandins(PGEz) %14 53| PGE:x #
ffEol #EBS e Al arachidonic acid %<
—fEo =z wWe| ®igel Pol MEIE WE=Z ¢d
# 91}, Aspirin® indomethacine cyclooxy
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12 KHARE GEEARH &% 278 F1%

-genase-29] A% MEWEA L2 prostaglandins
(PGE2)®] 4HE #1dlsle Aoz &34 o
864 Indomethacing positive control® 8
9] prostaglandins(PGE2)9] 45 MEIKEE HE
T BR RAKE 001% BEAA 11%E ey
prostaglandins(PGEz) 45 MR s Re
2 et (Table VD).

Cytokines®] —#E<! interleukins(IL-18)& #
fESRAz Sl MABE Weol EolA 8t prostaglandins
(PGE2) 9] 458 FEists Aoz delA slo &
fEol  BAEESIE  F83%  cytokinel® &R
interleukins(IL-14)¢] 4B #HSIE FHE £
Eio| Bl BT st @¥s #THI oy
O gmim FoME KPIL, HEKTF, AET
9 ORE mlitpol RIES EAMHE cytokined
£5 Mlel %B7 ATn Hwed v YA E
coi LPSZ  #E$ human  monocyte?
interleukins(IL-14)9] 4o B3 R e
KBS EHRY AR ZE BEJdA gdaAE
et 9kzhe] interleukins(IL-18) 45 MHIRKR
7} AE Aoz UEtHTable V.

Hel B42 growth factorg FIA st Ml
o ®EES R#ESAY collagen EEHES &S
REA71= Haez HRAZ A aHu
growth factor®l EEFKEMAEME 13 WHE H
olglA o & EfEM dEiME &3
AR gL BEeZ LY RE BEY #
WES REANZDoZ HE %R I s
3 ok olo] R BELlA ElfeMol Ax
Z23 gy LEHO EXkHL e EiFeo
TR ARl 4B Mg dE geA e
centella asiatica®} asiaticoside® w/F#HE HER
2 EFAER 9ou™, x| miHMol collagen X
HEY SRS (BEFIE ®ET AT

AEsol  iESFMEMEAA  total  protein
collagen A #H3F KK HEE WHRIVI
38t “C-proline® B2T #MIEERE KA
£ 001, 0.05 02%2 MEANA 240H RES &
£ 005%9 EEAME ot AS {(EiEAT]
B R AAR B3I 02%9] BEAAME

m
=

ascorbic acid 005, 02ME A 2o} 9% &3
7t e Aoz JedoH(Table VD).

Collagen ZEAEE HRAIIIE  collagenase=
HKIE B okt EfLol BiFe] o, ¥ %
fE #FW WHEY prostaglandins(PGEz)l] 2 3t
collagenase EEF7t EHAL Hol MEANAN &
e # MEsAE=2 SWIE collagenase:™
metalloprotenase %9 3tU=E KFHMAA BE
Eko] E#mEE Aoz delx glon, E3] O
B 3 R &fEel v BEY nEREY &
HRZIWHW Aol BEFEEd el &dd Ao HEHD
slod, T3 4ol Emeol wal collagenase
Ero] mmEE Aoz ged Yot
Collagenase fEE AHFZ = piEER]
tetracyclineol 7H4 g2l deix 1ou™, R
FHE W AR THEEbke] LB § ElfFRAel
BESo BRols & L A EuEC KW AR
7} ats] fEfTohd) glon FEEO)A collagenase
o MR dE Aoz degg®,

Collagenase fEHEel HE MAHISRE HFHES7
st &EEE 001, 0.1, 0.2, 05%] HEaEEEl
A 1885 Fot RIEI AR positive contralZ
A% tetracyclined 0.1%9 BEIA 80%2] #Hl
FHERE Yol A Ed3 positive control
fERE tetracycline 0.1%9] BENA 80%2 1
FHRE deErdo 7 2%, REKE 05%9]
EEAA 45%Y MEZRE Jebdlon, 02%Y
REANME 31%, 01%] BEAAME 20%9 #H
HEEZ Jeyon], 001%9 mEAME HREE7}
24%9] MHHRE el Table K).

Llbel RS #48 i REET EXENY
BAEFAEY B fle Aoz JvEyon
macrophage 9 neutrophil, monocyte
superoxide 4EgIEISt prostaglandins(PGEz) 3}
interleukins(IL-18)9] 48L& MWHstE Aoz v
o} g 71 {LBRF7 BtisolA nOEHKE
U Hgitol doius &KFE el KiEe] REAE
WHEelY BHE @M ¥ HBEsrl A amR
7t MENR BHAD &RV ] taES
= O &R/ A Rez BRI 53
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Bea 7t total protein R collagen SHE (i
A7le HBAM 02%e FxoAE positive
control?! ascorbic acid 0.05, 0.2%9 FEZlA
o "gY93d axyt e AR dEydn, &
collagen proteing A 71 collagenase &S
nEshs Aoz ol BAMECIY RELE B
EE UL HBS BAR HHEly] fsto] MinsF
ffel ®AEol fAFET WIFIY EAESI RKIAES
RFi7E #iAmoE KEHe KEDNHEVNE o=
Ao HE dE Aoz FEATH

LlEe] ERERZ REKe WMEE BEH, 7
KEE pee] omE EEERAAM fHFY £f N
ks B F2 ¥R & Aoz EEH"
=3

V. #& &

‘Ege mafERAd plAe KRE MHUEY
A in viro 22 AEe] MMSFEN, B
M, PramiRe AFHo HEEERE AT
cytotoxicity, £ PHIAEE,
immunoassayE F(f% prostaglandins(PGEz:) 3%
interleukins(IL-18) 45 #$I%E, “C-prolineE
FIAE collagen &8 2 *H-thymidineZ FIA%
MAIEAE (RHEEQY DNA &8, collagenase &
# SRS NEsE BEHS ¥ &R oH%
2e fFwme 4k

1. BAagE ZE BEAA fiaEkel s A
o2 Yeigt,

2. Mouse monocyte?] superoxide dg(ol st
o BREEE 001% BENA 22%, 0.001% #EF
oA 5299 MEIHXES UERRTH

3. Human monocyte® superoxide #4:gtol #3sl
o REEE 0001% BEANMT 6% HEHBRIL
e Roz uveht)

4. Human neutrophil superoxide fptel ¥ 3}
BREEE IS BEAAM superoxide 4B HHIAL
27t 9 Aoz veyt.

5. E. coli LPSZ #I8,% human monocyte?

superoxide

prostaglandins (PGE2)® #pel #3ld Rags
ZEREAAN £ MHHENT e Aoz g
W

6. E. coli LPS2 ##3 human monocyte®
interleukins(IL-18)9} 45l 3l ZE BE
A gre] £ MERE ' A2 U
o},

7. REKE BHESFMEY  total protein R
collagen &H-& 0.05%9 FZAME %Y &K
S RiEANIIE BET UAAMR 53] 02%9 =
A E g4 ads e AR HERT

8. Collagenase &E¥Eo] Hal ®KEKE 05%9Y
BEAAM 45%2 MEKEE Jebdon, 02%9
BEAMNE 319%, 01%9 BEJNME 20%2 #H
MBS Ul on 001%9 BEdAE KREE7t
24%9 GRS Ve

LlEel #REE &9 24W RAgs KES
1,0, MiAel fisktEAel Auwryoz FRI o
o EERAME fife nipmEE de EBRE 5
2e Aoz BRI

2% XK
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