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Enzymological Evaluation of Oral Inflammation inhibitory
activity by Aloe vera peel extract

Chung-Sun Pack’, II-Hwan Ryu and Kap-Sang Lee*

Collage of Life Science and Natural Resources, Wonkwang University
'Department of Dental Hygine, Wonkwang Health Science College

To evaluate antiinflammation of Aloe vera peel, antiimflammation substances were extracted from Aloe vera peel
and identified, and we investigated the effect of the its substance the inhibitory effect on the activity of
hyaluoronidase, elastase, collagenase and prostaglandin endoperoxide synthase. The water extract from Aloe vera
peel were successfully purified with solvent fractionation, silica gel column chromatography, preparative thin
layer chromatography and UV spectrometer. Two purified active substances were identified as aloe-emodin and
barbaloin by Mass Spectrometer, '"H-NMR and FT-IR. Aloe-emodin and barbaloin. IC,, values of aloe-emodin
and barbaloin against hyaluronidase activity were 40 and 70 pg/mL, respectively. Leuckocyte elastase, which is
related to the destruction of various tissue, IC;, values of them were 50 and 60 pg/mL, respectively. IC;, values
of aloe-emodin and barbaloin against collagenase activity were 40 and 60 pg/mL, respectively. and IC,, values of
aloe-emodin and barbaloin aganist the prostaglandin endoperoxide synthase, which play an important role in
inflammatory reactions, were 40 and 70 pg/mL, respectively. Inhibitory effects of aloe-emodin, barbaloin and
aspirin against carrageenan paw edema were 74.9, 52.9 and 51.9% as inhibiton percentage, respectively, at dose
of 100 mg/kg and that of indomethancin was 49.7 at dose of 10 mg/kg. Cell cytotoxicity of barbaloin against
human gingival cells was lower than that of aloe-emodin. Aloe-emodin and barbaloin did not show cytotoxicity
against human gingival cells at concentration of 1.0 and 5.0 ug/mL, However, aloe-emodin and barbaloin showed
less cytotoxicity than chlorhexidine, which usually have been used as the agent of anticaries and
antiinflammation. These results suggested that aloe-emodin and barbaloin from Aloe vera peel have the effect of

anticaries and antiinflammation.
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dol F3] wol 27 mIe] AHHQ] Ade] He A
elastase(E.C 3. 4. 21. 37) ¥ AH collagens E3| 3= met-
alloproteinase= collagenthAle} ZA 3] Fa3F 4L
ZFahe collagenase(B.C34.24.3)7F #Aofsle 202 daA
U TH’®, o] % Hyaluronidase®} prostaglandin  endoperoxide
synthase™ ZFE, X154, BEF9] 45 T4 24 &4
o] #A3] Frisle A}z ] mawix Fdlol] &g 719A
2 Zgats A o] ade XNFEE XS 29
HF Bk F8% JEE e 4R dHA Utk 53]
A% X8 ARHA e v R =g FAAR] aspirin,
indomethacin 52 Hyaluronidase % prostaglandin endoper-
oxide synthase@4< FA3] stz 2Hg7]140] A A
o, ANFEF BEZHNA F3] Y collagenase’t 4
FET €A oy, dye] A a4t A
A gAE B4L TP AES die AFS dAelrh

B ATKNEL Aloe vera 718 AFA Y HIEE A
A== Aloe vera AEF 774 AL F3l= Streptococcus
mutansetol| d)dte] Aol 3t B Fel AA 8
o]&Z o] aloe-emodin ¥ barbaloinyd-2& H3IZ, 1 o &
4 2 sucroseE 71EE sl Ao FAo HPHSE Ao
Bh= GTase(glucosyltransferase) A&l &35 it 71H 3
B Tue,

£ dAre 9 2 2 A3, 2A9d AH At
£ YFELe gt Asjads gaste 2 9% AR
A e 7HeAdE HrketalAl S

ME ¥

Aloe vera YZ&9o| HX2|

Aol AR

Alek #2171

B Ao} A2 column chromatography-8 silica geli>
Kieselgel 60(70~230 mesh ASTM. Merck Art 7743)S AR
S99 ™, preparative TLCZ+ Kieselgel 60(Merck Art
57452 AME3IITH TLC spot <12 UV 365 nm g0l A
5% ethonolic-KOHE ZAAefo 2 ARE-ste] Blsint. &
Z gvle 9at o33t 15 Aleks ARSI B A Yol
ALE-3t  hyaluronidase, leuckocyte elastase, collagenase™
Sigma Chemical Co.(USA)A Y3 Al A=A Q=
prostaglandin  endoperoxide synthasex= £ Ao ZEEH
crude enzymes 3] ARESINTE A48 SR ©) %
%)= potassium hyaluronate, N-acetylglucosamine, p-dimethy-
laminobenzadehyde, DEAE-sephadex, hematin, NNN'N'-tet-
ramethyl-p-phenylenediamine  dichloride, arachidonic acid,
triethanolamine, 4-nitroaniline, Suc-Ala-Ala-Ala-4Na, 4-phe-
nylazobenzyloxy-carbonyl-pro-leu-gly-pro-D-arg(PZ),  tetracy-
cline, N-acetyl-L-cysteine™ Sigma Chemical Co.(USA)%A]
7))k ALg-slST.

g MEel 38, £l ¥ 7=

Aloe vera A ZRE FAF AL FIBA= AR
BE Ax}Ee] wpgiee)] wal Aloe vera AE 1kgs 15
ul gekol vk ® eeCold A B R FEE F AY
223 weke extract(f. NE AAF] Eol] S3A17|AL ethyl
acetate, ether, chloroform, butanol, isopropanol 59 -&"&
Aoz AMgsle] BYsAT. 848 2 ethyl acetate
FE2ES silica gel chromatography(2 kg, i.d
100 mm X 500 mm), preparative thin layer chromatography<
Bk, fr. ASH Fr. B 2883, UV/VIS EF4=A (Sec-
omam S1000, USA)E ©| &3t UV spectrum, FFEAL
Mass SpectrometerJEOL JMS-DX 303, USA)E #4{5}32
H, 'H-.NMR ¥2-& Bruker AM 300MHz Spectrometer
(USAYE AHg-ste] 24381 th. IR Spectrume Digilab Divi-
sion FTS-165 FLIR spectrometerS ©]-&-3t #A3 Az}
aloe-emodin? barbaloin®2 FEH] o}F A AT

column

Hyaluronidase &4 =38

Hyaluronidase(Sigma Chemical Co., USAYE 0.2M acetate
buffer(pH 3.5)°1 &) 1mlLY 8unit® A Z3AT. FHE
hyaluronidase 8% 50 puLoll calcium chloride &8 0.1 mL
ol 37°CollA 2087+ X514 hyaluronidaseE 873} Al
Att. o] wrgallo) 025mLe] potassium hyaluronateE ¥ 3L
AE8ES 0.1mLE $o] F £%FE 05mLE TE e 2
Egst 37°CAIA 4087 WAIA olf RS AR
2o hAl 02M acetate buffer(pH 3.5) 0.1 mLE ¥t =
2 wre-g Z2A)7]7] ¢33t 4N sodium hydroxide 0.1 mL
9} 0.4 M potassium borate 0.1 mLE Fo] FAUct.

o} golle] ethanold] =91 67mM p-dimethylaminobenzal-
dehydeE 3mL B3 37°Co|A 2087+ WA3t] #2¥ N-
acetylglucosamine A1 & 3000 rpmollA] 587 AHE
o] ofergol 93 AAsta JHEE AASL 585nm
oA FRF=E 2SI, i 4 AL v 4
of o3 A&l IC,, o2 FrIAL o IC2 84
g4& 50% At FEolth

control OD,,, — sample ODgg

A &8 = X100
e &0 control ODgg

Leuckocyte elastase2| &4 &M

leuckocyte elastase(Sigma Chemical Co., USAE 1M
NaCl-0.1% Brij353 &3 uiskEdo = Al iz
Y57 2mg/mlrt HEE Az B2 4 SE2
400 uL2] triethanolamine buffer(TEA, 05M/L, pH 8.0;
0.05% NaN, 025% polyethylene 6000)%+ leuckocyte
elastase AN 100 pL, FFF 300pL B Aloe vera H3
ZZE 100uLE NP 93 Z2E spamlaE o] &3}
o zA2sgA EEE F 12U Suc-Ala-Ala-Ala-4Na £
(3mM/L of dimethylsulfoxide) 100 uLE H7IstHvh 2 £
Eet2 Y spalaE 0|83l ZALHA EFe 58 W
SA71Z 405 nmelN FREE SAFIRAHD. ojn) 5o
L units % 1uM 4-nitroaniline®] WEEHE AoZ A3}t
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Collagenase &4 =3

718-89L 20mM CaCl7t % 0.1M tris aminomethan
buffer(pH 7.1)*] 4-phenylazobenzyloxy-carbonyl-pro-leu-gly-
pro-D-arg(PZ) 1mge &3WAA AxdHom g4 a4
I mL ZHFl collagenase 0.15 unitZ -&a)A1H A=k ch.
Fhe] 24 AL thed 2o] Ale vera FEH 0.05mL

ot 714 &9 04 mLE 37°ColM 387 JEAR) & 0.05 mL
o] Fadg Hrtst 37°ColA 3047t WAz T whs- &
25mM citric acid €9 1 mLE A7iste &4 W22 A

s
AZl T, ethyl acetate SmLE lipophilic 28& &3}
H A ST, Gae B4 Asle oo ZF I
&S IC#HeE Hrtston olnf ICS EATA
50% Aslishke Fwolct.

A& &(%) = (A - BYA X 100
A: EZ9] ethyl acetate®2] &%
B: 2339 ethyl acetate=9] &%

H’\ H‘i

Prostaglandin endoperoxide synthasee| A =4

Arachidonic acid WAL &% A (rate-limiting step)$!
fatty acid cyclooxygenase 733} prostaglandin hydroperoxi-
dase o] 5Ug A prostaglandin endoperoxide syn-
thaseol] 2|3 Zwje]7] wjEol] F FFe| BAo] e &
MU R T4EAS S5 £ 100puLe) 54, 10l
9] 20uM hematin, 100uLe] A& 2 0.1M tris buffer(pH
8.00& WOl & o] 1mL7} =S siith 37°CellA] 5%
ZE A7 F 4710 10 mle] 20 mM NNN'N'-tetramethyl-p-
phenylenediamine dichloride 9} 10uL.9] arachidonic acidE
B3 611 nmollM FEEY W £5F 2 v 5ol
ARl FHE WMIl= 99 kg EFE FolA arachidonic
acidg Qe Tonkgog EHsle] oz EAS FUh

Prostaglandin endoperoxide synthase®] 73 1units 18¥-%
ok 1 uM2] NNN'N'-tetramethyl-p-phenylenediamine dichloride
& A7) ed Hod g4ckom sl FEHE Wl
A unit A2 THEE e Ao o) AHEEY] IC o=
Brrsrich, ol IC,2 E4EFE 50% Assh= TEo|
t}. Prostaglandin endoperoxide synthase] specific activity=
T mgd unit TE YEROH il 280 nmol
A FEEE S3AT,

Unit(s) = (AA4,/min)/13.5

AN, T 611 nmollA S8 W3S}

13.5: NNN'N'-tetramethyl-p-phenylenediamine dichloride 4%
sH 7}

2437k milimolar extinction coefficient

Carrageenan HFE K| {E
Aloe vera 34 8 % @X]U-J K
130 g2 7% Wisterdl $8(8) # 5
AR It AdHrE B4 Fo
% 1% carrageenan saline solution lmL _,_1_% et
Oﬂ ) slFA)sl "%%g F239 T} 1% carrageenan saline
solutiong F-AFSH] AAF FALE 1A]7F RS R 5AI77t
A thle] 48 =431}, 1% carrageenan saline solution
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2 Ased Aase PUT BUS SHAAG.
B29(%) = (Ec-EoyEo X 100 0

Eo = 1% carrageenan saline solution 537 &2
Ec = 1% carrageenan saline solution 1% 8%

A &(%) = (So-Sc)So X 100 t1))
So = A& B]FRA Y FF
Sc = A& FoT9 f%%%

AMX2 MZe| =Y EIt

Aloe vera?|X FZ, AA|S aloe-emodin®} barbaloin®] <!
AL AFEAEY 5“4011 viAe dFE S5 S8k
] We) Fated HAAISIAT Al wigkE E8 &%)
H dAxe HARFEAEE Trypsin-EDTA0.05% trypsin,
0.53mM EDTA, Gibco/BRL. USAYENo 2 ﬂ\ﬂ‘é}ﬂ A E
e e o daREskd single cellE S 357831
t}. 342 celle microtest plate2] well(1X 10* cells/well)°ﬂ
27 1% FBS(Fetal Bovine Serum, Gibco/BRL, USA)°] X
st¥l DMEM(Dulbecco’s Modified Eagle Medium, Gibco/
BRL, USA)Z CO, Incubator(37°C., CO,, 5%., X, 100%,
Vision)oll A 24A]7F St wiFetict. Wiy & FAEHA &
S AXE AAS] f3 FBS7F TFEA 32 DMEMS R
AHE F aloe-emodind barbaloin®] ¥ DMEM(1%
FBS ¥3ht oA wiekstsith wiedF phosphate buffer solu-
tion(PBS)E £33 MTT(3-4, 5-dimethylthiazol-2-yl-2, 5-
diphenyl tetrazolium bromide, Sigma Chemical Co., USA)
SN 250 ul A 2k wellell ¥l 4rzF §<F CO, Incubator
oA wjokslgick. W] = MTTEY 2 A A3l3. formazon
AARL L3ix17]7]1 sl DMSO(Dimethyl Sulfoxide, Sigma
Co., USA)E 200uL¥ #H7FgH 3 96 well plate® &
ELISA analyser(Spectra MAX 250, Molecular Devices, Co.,

USA)E 570nmo| A FF=E &3t 542 Hrishs
o, A9z Haad] e AeEs Ao £oe)

AABIE L SAS systemol] 23 A 2SR
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A8 well®)

M ZEA=(%) = 9% welld]
3 (]

X 100

ARy

a

.

b}
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SIE MEQ &4

Aloe vera AARYTE B9F 4L 2= fr Az Rf 092
o} AL WL, fr BE Rf 07-05 2 =4 33
S Yepiglen, oW F&5€2 fr. A7} 0.17%, fr b7t
031%°13t}. )& EZ4) tig UV specrums 7P 2
I, BEF AY UV spectimiE 2227, 2554, 2864, 4322
oA 33 FulE vepliled, 8 B & 217, 2526,
269.6, 295, 358.1nmollA & FFoE vehhdo =T
FLIR spectumS H48 A3 fr. A 3300cm'olA OH
group, 1600 cm™tHe] aromatic C=C7} EAHA LT, 1028,
1084 cm™oll 4 C-O group®] FAHAL, fr. b= 3300 cm™ol
A OH group, 1675cm™olx C=0%} 1600 cm™ ¢ aro-
matic C=C7}F F1E2™ 1036, 1059, 1084 cm™'ellA C-O
group®] EAH AL}

E8 'H-NMR spectume #4413 23 fr A= 7-8ppm
Atolell JERIAL Q)& aromatic protons=e] 3 Bz
12 ppm 2] YL = HAZRE anthracene E342
1, 8¥o] -OH7)Z &= 3 3He) X|FE -CH,-9 proton
462ppmel A B £ giolew 780 ppmo wiplete 6
proton® 2, 271¢] doubletz U AzpA Vet e
7.70 ppm W= ©]% ring®] carbonyl group@e| conjugation
S 27 Qe 59 proton®E FAHATE. 11.94 ppm®] broad
singlet® 1,812 hydroxy”]9] proton® 2 FIHAoH, FF
T3 FF2EA 4X)5ke] aloe-emodin®E AL E
3 fr. BE 453 ppmolr WER}E doublerd 11 -CH,®
proton®.Z, 4.56 ppmolA] e singlet® 109 proton® =
3ol= Tt 6~8 Abeloll aromatic ring protonS©] VFERFAL
11.8ppm TH 9 I AEL C-glucosylated aloe-emodin
anthracene nucleusoll YERHB= fAFSH proton series WiE<1
ZAoT BHAXH, olAL 100 B4Vt B-glucose®} conjugation

H OH
Fig. 1. Structure of aloe-emodin and barbaloin

Table 1. Inhibitory effect on hyaluronidase activity of extracts
from Aloe vera peel

Materials IC,, (ug/ml)
Aloe-emodin 40
Barbaloin 70
Indomethacin 8
Aspirin 30
Acetyl-L-cysteine 400
Tetracycline 500

oz A} 9 Ao RAAW, EFEF] H|W]
ME AdREs S Kol barbaloin®E F43UTE °lE
] mass spectrum B8 27 aloe-emodind FA]E I
FarE BxEke) 270908 18T benzylic alcoholof A
covt Fojd Urka A7)l [M-29]" IEE miz=241°014 &
015}4it}. barbaloin® FAEC] 418YS Felsilow
anthroneF-ollA 748pA YehtE [CHL0,19 F37F m/z
=256014 base peak® UERRTh 1 722 Fg 13 2t

Hyaluronidaseoll Ejgh Xisf &4

Hyaluronidase&/3 et Aloe vera FEE2| ANERE
2335 A= Table 19] Uebd viel Zth aloe-emodins
40 ug/mL, barbaloing 70 pg/mLe] ICwke WA 24
Az 2 ALFT Y indomethacin aspirin® 242t 8 ug/
ml, 80 ug/mLe] IC 7k Yehiled, 395 &40] U=
Aoz a7 acetyl-Lcysteine 2 tetracyclineS 77}
400 pg/mLek 500 pg/mLe} IC 7 YERAST. Aloe vera
2229 barbaloin ) ARFHEI Y HZHZOEA
AZA 9 aspirinZe Hl<F FEF &EA7F J2H, aloe-
emodin®] ZAS-oiE oF 20§e] &7t ol aloe-emodint
barbaloin® W2A ATz IF WA 2 dF9 H3AE
A BHe & Qe B%e M Zlow wddh v &
A AZNEAZ ALLET I aspirind} B]ZHZOIEA
@A9) indomethacin®] 73-$-¢t wl@ate] vhe B4 B4
s12 Uepllont indomethacino] e &4, AAY
o) 9AD Fo) B FFRAAF, ABRA B AT
o, 77153 387 AR F oI 222 fdse
& Zorgithd ofF S8 Aeiy BeEn.

]

Moo off 2

Leuckocyte elastaseoll cHst s &

Leuckocyte elastaseZ4 ol W&t Aloe vera F2ES] A&
#2 249 A3k Table 20 VER 819k 2T}, aloe-emodin
o 50pg/mL, barbaloin® 60 ug/mLel IC,7e VFERASIT
gAg 2 =2 AHLEHZ Y indomethacind} aspirin 77}
50 pg/mL, 100 pg/mLe] IC,Zte Ve ed, ¥d5 24
o] Q= Aoz A acetyl-L-cysteine 2 tetracycline Z}
7} 700 pg/mL 9} 800 pg/mLe] IC,wHs WERAIT.

olg|dt AT Al FriNs AT XBAR o &HIL
Qe HjAgHRoltA <A (non-steroidal antiimflammatory
drugs)7t 929 i 2 Il $5T B8 AdE
Holw gl AL I #E ¥ HHAE = &
2o 3 2T UE Aloe vera®) B 3FE FEZ T
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Table 2. Inhibitory effect on leuckocyte elastase activity of
extracts from Aloe vera peel

Table 4. Inhibitory effect on prostaglandin endoperoxide
synthase activity of extracts from Aloe vera peel

Materials IC,, (ug/mL) Materials IC,, (ug/mL)
Aloe-emodin 50 Aloe-emodin 40
Barbaloin 60 Barbaloin 70
Indomethacin 50 Indomethacin 10
Aspirin 100 Aspirin 45
Acetyl-L-cysteine 700 Acetyl-L-cysteine 400
Tetracycline 800 Tetracycline 750

Table 3. Inhibitory éffect on collagenase activity of extracts
from Aloe vera peel

Materials IC,, (ug/mL)
Aloe-emodin 40
Barbaloin 60
Indomethacin 50
Aspirin 100
Acetyl-L-cysteine 700
Tetracycline 800

3 A} & 4 v
AARNO R aloe-emodin® indomethacin®t A2} 77L& &4
A AFE BYom, aspirinETF 271 L& g4 A

HE EAT

Collagenase0i| CHEH X3l &4

CollagenaseZdoll 3t Aloe vera FEFE9 As|E&4E =
A3 AFHE Table 39 YeERH nke} 7t} aloe-emodin
40 pg/mL, barbaloin® 60 pg/mlLe} IC 7S YEpiSTH <
A2 F2 AMEET Y& indomethacin® aspirine ZHzt
50 pg/mL, 100 ug/mLe] IC,7He HeEpA oY, s &4
o] sl Aoz U#A acetyl-L-cysteine 2 tetracycline> Z}
7+ 700 pg/mLot 800 ug/mLe] IC, 7ke YERNUTE Aloe-
emodine indomethacin °ff W3] b HE& EAEA AsE
BEon agpirindthe 28] o] F2 484 A B2
$th. Barbaloin® indomethacin®.the 2F7b BFQEA aspirini
e =2 3484 A3lE itk

Prostaglandin endoperoxide synthase0il CHigF sl &
prostaglandin endoperoxide synthaseZ-3o W3 Aloe vera
FEE AHEAAE 2T A= Table 40 Yepdl vie}
7}, aloe-emodin 40 ug/ml, barbaloin 70 ug/mlLe] IC,,
S Yot dAE $2 ARES e indomethacin
# aspirin® ZHz} 10 pg/ml, 45 pg/mle] IC, 7S YERS]
t}. Aloe-emodin aspirind} M]3t A4AEY A& BIJS
U gd= g@Ado) e Aom 4EA acetyl-L-cysteine 2
tetracycline® Z}7} 400 ug/mio 750 ug/mLe] IC, 2k Le}
o] aspirin, indomethacin®l] H]&f Bl2d e gAZA A
e e 28y, o5 oA EAT 4 A
74k B2e-S Fuksly] wjief| o Rag-§ HaAst &
BE Aloe vera® 1 %9 & & UL AL AT

Table 5. Antiinflammatory activity of Aloe materials

Marterials ~ Dose (mg/kg, i.p) Sweelling(%)  Inhibition(%)
Control - 62.6 145 0
Aloe-emodin 100 295+3.2 529
Barbaloin 100 157118 74.9
Indomethacin 10 31.5+1.8 49.7
Aspirin 100 30.1+0.6 51.9

Carrageenan 53 oM 3

Bajg AR carrageenan %% A Ed= AF 110~
130 g8 75 Wisterdl $8(8) FE AHEsld #58
AR &L 24 FASAR o]&HI Y= indomethacin
2 aspirin?} B2 A7 Table 5901 VR

Aloe-emodine 100 mgkge] FAFOE 529%2] A A4
2 Jehfglon o] AA &= indomethacin® F 1/100]91
om, AspiringE FARE S Bth WM barbaloin®] 7
© 100 mgkgd] FOHOE 749% JALHE UERIIH
o] A FHAE= indomethacin® oF 1/50]1% oM, Aspirin®] °F
158 &S Jehfo] Blud 95T FEF B Zde
Aoz vetdn)

QIFX|2M = Chet 54 ot

FUEE gdZ FAo] e AeZ HI7HE aloe-emodin
3} parbaloin®] SIAXL AFRAE e SHARE &
7Val7] e 23S NEEAe] Fis Table 674 2l =
aloe-emodin® barbaloin® H7} F27) E7ieel wEl A=
o] gAe 7+ e aloe-emodin®l M]3 barbaloin®]
Aol vl e Aoz H7FEAY. aloe-emoding®] 737

e

Table 6. Cell activity of aloe-emodin and barbaloein on human
gingival fibroblast cell

Concentration Relative cell activity” (%)
{(ug/mL) Aloe-emodin Barbaloin
0 100.0£0.95® 100.0+1.57°
1 100.5+0.07* 101.0£0.77*
5 99.7+0.59* 101.2+0.27°
10 16.1£3.43° 30.8+3.31°
20 18.3+6.38° 37.6+£2.44°

PCell activity was measured after 24 hour of incubation.
YMeantstandard deviation and means with the same lettered
superscripts in a column are not significantly different at the 5% level
by Duncan's multiple range test.
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A7FFE7) 1, 5, 102 20 ug/mLolAd M Ee] 4o tz
o tg AUz FAHFCE 1005%, 99.7%, 16.1% 2
183%%2 UEREOY 1 2 SpgmLart SEolie tzed
98 2] (p<0.05)7F Sl Aoz Hr1=E ). Barbaloin
9] A% MEZHL 1, 5 102 20ug/mLoA 101%,
101.2%, 30.8% %2 37.6%= UEe™ 1 9 5ug/ml F7t
FEAME aloc-emodin Zo] R FH Ao
(<0.057} Ut 23 10 2 20pg/ml HF7F5EAA
aloe-emodin?} barbaloin® X5 A|Z&A ] 22 As) &
e UepRdEd ole AA7EA Aok 2 XY o
AEAZ AEEE e FA 2 FFAEC] e 3FF
A FAXCE gFHY ¥ Felth & chlorhexidine(F
% 20 pg/mLye QAXE MEo ths] 54 HeRIE $
o= EEtal @A Hoke-A B XFH oA X EAZE Jf
Z dd] ARRE I Y™, A 2092 chlorhexidineo] 1.0 2
0.0 pg/mLE=oNA QAR M2 48 752 2 99.7%
A e Z0& HIFI o] B AFor FF,
A3 aloe-emodin®]t} barbaloin Bt} © 71E3 =48
e Aer HrFEh. 3 Heidemann®’2] B3] 2]
3l aloe-emodin® CHO(Chinese hamster ovary cell)<]
chromosome aberration test®} Sallmonella reverse mutation
test?] in vitro testolA T 100 pg/mle] FE=oA E4L vel
W 2™, Chinese hamster V79 cell# NMRI mice bone
marrow cell®] micronucleus test, wister rat bone marrow

R
3

—

==y

chromosome aberration test, mouse spot test & in vivo
testoll A 2000 mg/ked] TR BA4LS UEA] gtz
HIstch

wW2tX Aloe vera HZBNAN FZ, AAT aloe-emodin}
barbaloin2 #A 7P BEHo® AGHIL glom X]ofd
A, FAEIAEY we] B vzl Fo oY 7 #
218-& ZIsl= chlothexidine®] thA] AAAZ 71540l
D& Aem Atgdr

0]

Ql:

Aloe vera BAZRE FNEE =
3 A Sl e £ B, 543N, 9459 &
H 2480 UF A EHE 2T

Aloe vera Al FZES &ujol wat £Ys193, 84
o] 3% ethylacetate® silica gel column chromatography
9 preparative thin layer chromatographyS %3] % 714 &
A=2S AR BAE F 7B 242 UV spectrum
7 FTIR, 'HNMR, % Mass spectrtum 242 E3) aloe-
emodin¥} barbaloin®. 2 FA 3N T}t Alve vera EEE 9]
hyaluronidase 3AMNE 543 A3 aloe-emodine 40 pg/
mL, barbaloin 70 pg/mLe] IC,z-2 YeRNAh Leucko-
cyte elastase 24 A:ME FHT AFHAc aloe-emodin
50 pg/mL, barbaloim 60 pug/mLe] IC,#te YERNSILE Col-
lagenase &/ A& 54 A= aloe-emoding 404g/ml,
barbaloine 60 ug/mLe] IC, &2 JERISITh 3 prostag-
landin endoperoxide synthase &/ AME A A=
aloe-emodin2 40 pg/mL, barbaloin 70 pug/mL2] IC, 72

YeRfIth AE ©]43 carrageenan® F-5 A& aloe-
emodin®] 7~ 100 mg/kge] FAFOR 529%2] AATAE
Uehiglom, o] AA &3 indomethacin®] F 1/100]%}2.
™, aspirindhe AR 24L& 2ok U barbaloin®] 73
100 mg/kge] FAHOR 749%] JAEHE Ve
o] oA &7 indomethacin®] °F 1/50]%1.2™, aspirin®] °F
159 23S Jehfo] 3 g5 S4E 2 AL
kA, QA XA E thE SA4L aloe-emodin Tt bar-
baloin®] A7 vepgom o] F 71 &4 1 ¥ 5pg/ml
FEAME SA40] A3 vehdx] gort 10 B 20 pg/mLel
AE =40 e Aoz eyt a2y AEEHL Us
chlorhexidin®] PIEIAME folFog EAo] e Zo=z 1}
EpRgtct.

olAre] A3E Kol aloe-emodin I} barbaloine 352
FEF FAo] 5T gotol} XeAxe] F4o] vl
A ol 77y oAz Re] N sFsAdo]l I AL
k=20

HAle| 2

B =5 200188 9FRANE wu g XHe®
PR eH, ol FA=FHUT
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