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Preparation of Antiinflammatory Herbal Drug, SKI306X.

Kwang Sik Park’, Hwan-su Kim, Jae Suk Ahn, Taek Soo Kim, Pyeong-uk Park,
Wie-jong Kwak, Chang-Kyun Han, Yong-baik Cho, and Key H. Kim

Life Science Research Center, Sunkyong Industries,
Suwon, Kyungki-Do, 440-745, Korea

Abstract— Antiinflammatory activities of the solvent fractionates of several herbal medicines were in-
vestigated and SKI306X was prepared from the active principles of three herbal medicines. Prunella vul-
garis, Trichosanthes kirilowii and Clematis mandshurica. SKI306X was shown to have strong inhibitory ef-
fects on acetic acid-induced pain, carrageenan-induced paw edema and adjuvant-induced arthritis.
LD50 of SKI306X was more than 5g/kg in rat, so generally nontoxic. Chemical analysis revealed that
oleanolic acid and rutin, which are known to have various antiinflammatory activities, were contained
in it. These results suggest SKI306X may become a useful drug for the treatment of inflammatory

diseases such as rheumatoid arthritis.
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386 wA . ES  ohiA . Zuls whas  SelE - s 28w 1Y

M Molo| ME - Feolnzt Ex7ME grekyA © & plethysmometer (UGO BASILE TYPE 7150)
wh BRI, FAEIEEY Febset FoFuiAbd, = &AMl ZAEk BEAEE AHEsaT 1,23
3 ok (AoF) tirbd, B2EE Sulelelr o of A AlEA|= carrageenan §o 3AI7F Fo] BEo
£ AE8 g MHS V| 2Ese] FEF FHEo] & A&E A Hretda A5y 13 A2 E 500
Ao 7159 & A% HalEan L3t g5 4 mg/kg, 23 FAAE 200 mg/kg BHOE AT Foo
o} pedstel Ful9] sheAol 1 oke] Zgo] Bad sttt
Aeke ZAF BT S 600 o5 Aeke] HEE A Oh HE AIE - v 95 A8 kubos9 Ad-
ol et 2t7 & o] 2AHg E{71%S ZEE 2 juvant-induced arthritis A1E el whek A sk
Moz Azt dlojel ol ~%& AR 7} Aok o} ¥ B Ao A3 vk 5] ZgAEAE
5 EFE AASI oj2g AR E vl e R T 2" Mycobacterium butylicum-& mineral oiloll &
Airtels Bd AsAl Ee HE 12 A2 2417l Freund's complete adjuvant (Difco. 0.1
A it Aok 53 F& A sk ml/200 g rat, FCA)E AH&-3tAtt. 71g#l 5o &%

AIZIIE ¥ SKI306X2| F& — 2} A2 100gS & HEE 15959 200 mg/kg 232 A|EE viY 13
A S F 1510 B2 33 I8 2Z3h 53 sl on Adjuvantoll o8] L= F-Fof &4
2 et &5 B4 Azt BugygE dx olE & Plethysmometer AH-&3ke] Z33}3] ok
12} A Al s ARgSEATE 13 S A Al - 23 A AT 2 AlE - sodium citrate %"“% B
Ao 7h ool REE| upE B BlwAlE S K5 A AMRE FAL71E o] &ated HF o] Mo FHoERE
o2M ¢ FEE Y HEtE BYEL vhvo] HAE AEatar 200 goll A 10 ¥+ Yalde]e i e
Gt ek HEEE Aok 1 kg 23] 4 FEIN Platelet Rich Plasma (PRP)E {1t} % PRP
FE2ANE YA ol U THIE T X % 2.000 g ol A 1023 A 914 2elste] A& A9
3t P& R 33| FEsto] AL SKI306XS] &2 3+ 45 Platelet Poor Plasma (PPP) & €1 ©]
AR e 3% Aok AR, BTt stnaE 9 Fe o A2 PPPx P4ut §37 d3d 4183 PRPE &
2 Esln 9 FEIYY FENS Ansin ¥ 27 2 x10% cell/ml 57} 5|25 §]@,8]-ML _
Yok olale HEHS & 3 REgR 33] &} #adt $HE collageno & fstlon -3l A
Ll E F5 AAE 4 Az L Platelet aggregometer® AHE3lod turbido-

TE A - 2 ¥ A% in vivo TWE 2HE A metric methodell wh} 54skAvE " HAUA| AREEH
32 Koster?] writhing methodoll wel 2 A1513 Aliie] HE37 1 mg/ml o)}
v} yheRs) dashd ICR AFlol 24 AluE 9y & hyaluronidase #A AI® - hyaluronidase®} &4
gFog A Foalk vbg 1 A o) 0.6% acetic & o] Eae Agoi <) 71#<l potassium hy-

acid 2] HAFHAL AF 10g F 0.1ml
By Z=aEigiup, Bk EAL |

fako g
108 F6) 1034 7}
9 AF7} YERHE= stretching® B2 A E = ARS
o] 7L 9155 HHATE 13 A4 Aore] ol

2 500 mg/kgo.2 4 Folsteiom 21} FAR DS
200 mg/kg o2 AAStATE 7} A¥ o] HWiis
gule] & i,

M 9= AIE -F4A 9= A18ES Winter 9] %
Wollwbzt AAlskeieh AlE 200 g W2l 9] bplague—
Dawley?l #7lol 7} A &g 4 3o 4 Fol
B3 1A7HE 71924 1% carrageenan £ (0.1
ml/rat) & #F5 5 dupetol]l 53 FASRITH Car
rageenan TARE BFAEH= REo] LA S A7

ol 11\1_‘

-

flo

aluronateol A 4vhel N-acetylglucosamined glu-
coxazoline HFZAE WA F p-dimethyla-
minobenzaldehyde (DMBA)Z 4] «41} 585
nmoll A FHEE Fd¥ozs Sdsht thers] A
31 hyalutronidase® calciume] =3 }*‘ acetate
buffer’dell A} 37°Ci2 204¢F preincubationste]
A3tAlZ] % Zhzhe] WA} 7| H 24 potassium
hyaluronate& 718k ¢F 4087} 714 incubations}
Tt 21% NaOH<f potassmm borateZ 7}3fe] yh-g-
£ FAANYI100°CR 7HEEF DMBAR A A &
B5E FAEdh Y WAl Ase 54 1 mg/ml
o]t

SKI306X9| X|EME =24 - dok H3HAIR]l SKI
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Table I — Effects of water extracts from several herbal medicines on acetic acid-induced pain. carrageenan-induced
edema. platelet aggregation(PLT) and hyaluronidase activity (HYA)

Ay oF o &} ™ AHEE-$l Pain"  Edema' PLT®  HYA?
=t Chrysanthemum indicun S ++ ++ ++ +
T8 Angelica koreana g ++ T4 “y .
A% Millettine lignum =7 ++ + + +4+
I Northosmyrnium japonicum g + + ++ +
a A Sophorae angustifolia g + ++ + +
=L Davallia martesii LUE)! + T+ + T4t
8k Lonicera japonica = + + + bt
R Rhaponticum uniflorum u ++ + ++ ¥+
= & Aralia cordata LLRS) + 4 + r+ +
vl & Portulaca oleracea = + ++ ++ .
A Vitex rotundifolia A + 4+ + 4 T4 +
= 7 Chaenomeles sinensis A ++ ++ + 4+
=ty Paeonia moutan Ul ) + 4+ ++ 444 b4
S Cocculus orbiculatus m 4 ++ o+ +
% % Akebia quinata =7 + + + + 4
wo# Phellopterus littoralis LUl + + ;4 +
2 g Dictamnus dasycarpus e + ++ + 4+
LI Angelica davurica ] +4 T 4 N
"l sy Dioscored hypoglauca L) ++ + + +
AR gE Belamcanda chinensis we + Ty 4 s
A A} Torilis japonicus FYRY + 4+ + 4 + +
AHFE Cajanus indicus 1 a) T+t PR . 4
& A Morus bombycis %7) + + + ‘t
A A Asiasarum_ heterotropoides RES +++ 4+ ++ ++
&t Phlomis umbrosa B + + + n
% Cimicifuga heracleifolia wia) ++ +++ + 4+ + 4+
A o) Magnolia kobus A + 4 + + +
A Forsythia suspensa Ey ++ ++ + -+ + ++
Skt Arctium lappa AN + + 4 44+ +
e Clematis mandshurica e +++ ++ ++ ++
HERS Lonicera japonica %7 + 4+ + + +
154 Lonicera japonica Q) + + + +
#p ook Phaconia japonica s o+ 4 4 "
oA ol % + + + +4+
Ha Sambucus williamsii EA% + 4 + 44+ 4+
o Justicia gendarussa e ) + 4+ + 4+ + ++
EA Aurantium nobilis =1 ++ + 4+ 44+ n
o]z} Xanthium strumarium P +++ + ++ +
M ovp Gastrodia clata e + T - ‘s
X 3 Ap Rubia akane WOk + 4 b4 + 4 it
G K Trichosantes kirilowii UL +++ + 4+ ++ ++
-, Lycopus lucidus o) I o+ 44 b+
BEdd Swnilax china Ha) + + 4+ + 4+ + 44+
g Patrinia scabiosifolia B + + 4 o+ PR
¥y Taraxacum officinale B ++ ++ + +++
[ B Prunella vulgaris ® + 4+ + 4+ 4+ + S+
gt Albizzia julibrissin 43 + + o+ + +
3 & 4] Erythrina indica e + T4+ " Tt
# 4 Scrophularia buergeriana o] + 4 - 4 i
Ha M Corydalis turschaninovii EEE)| ++ + bt +
I Shizonepeta tenuifolia 2 & + 4+ + ++ + 4+
& s Scutellaria batkalensis B + F+ + +++ + 4+
3 4 Siegesbeckia orientalis o +++ +++ + 4+ +++

++ -+ strong inhibition (relative activity order: 1~11). ++: moderate inhibition (relative activity
order: 12~32). + slight or no inhibition (relative ativity order: 33~53). "dosage: 200 mg/kg. p.o.. °

test concentration: 1 mg/ml
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Table II — Effects of water extracts(WF) and butanol! fractionates(BF) on acetic acid-induced pain. carrageenan-in—
duced paw edema, platelet aggregation(PLT) and hyaluronidase activity(HYA)

Pain” Edema” PLT” Hya?

8 o ot o

WE BF WE BF WE BF WE BF
AL Cajanus inducus B A A B B B B B
18} Trichosanthes kirilowii B A A C A A B B
2 o Justicia gendarussa A A A B B C B B
3 A Stegesbeckia orientalis C A A B B A A A
IS Prunella valgaris C A A C C A A A
A A Clematis mandshurica A A C B C A B B

" Percent inhibition A: »25~50%, C: (25%. dosage:
* Percent inhibition A: >70%. B: 40~70% C: {40%.

306X 1g & 2N-H,S0, (in 50% Ethanol) 1 Io] %91
T R GRE o) 83te] 7HE Aol A 2417 F<k 7}
A1zt Ethanolg 724 s%3ted A7 g %

29 diethyl ether® 33| &30 & 948 Fa9
H,0& A&t} o] % diethyl etherZ 738k 2
AFE methanolell %2 & A4 RS 74Z4 Com~
At Compound [ IR.

pound I&

Mass ¥ HPLCE & ol &3 771848 & H gl

2 A& 9dct g flavonoid 9] #9l2 98]
Alaked a2 HPLC ¥4

Uv A9 93t peak #418 A
H] sk c}

2=

e

Z=ak
<]

£ B3 &% E 79 retention times
24 SHAME - SDA 83 E o] &&drt. Fol7t
o) &2 AF 5 g/kg FH 02 dhod FH| x
0.662=2 3.3g/kg. 2.2g/kg. 1.5g/kg. 2 1.0g/keg
KT 509 Fol 3-8 d¥ystn 13] 454

=
shelek

v} SKI306X9] Fof Hake 20 ml/kgo &

\__

E<|

a

o

4 4ot 535 48 U BRI 2 -
AT ek 600 F o] AJekE whAl HEaolr]As
15lof] Gol& oz p8st 7}
153 —“-4 Aok HEHor Attt
o A a i,
2 R AEo|gle A
oﬁ‘jg ’*P%—?—ﬂ‘% Table [ofl LFeRAT}, Ajok
el 14 Bl T
o] AAEA o™ in viv
a249% 9A il
NSAID+= collagenEo 2= f
H'__J_Oﬂ u}_j}_ll 12

'uN ”U>'

Ho] ,_ 7-15)__

g

X
i

ﬂ o ui
L
n o2

%E

l—nﬂ ol

= =

A&

\_

200 mg/kg. p.o.
test concentration: 1 mg/m!

AA 4P o] B4V EA H Brpde 3 L 4
Z FHolA A% =29 matrixE %‘H%‘ii%ﬂ 7148
A2 AgSohs B A Y 2 g e
o] Aih= EH}_%OH gt A &2 eEhR oH 7))
Alge] AAEE w9 HrEsIArh Aol 44 20%
ool &3t 11H77}ZH A= +++2 3AEY
3, U2 40%00 Feh 329 A9 AlsE 42 &
AlEkdTt Salsol] okl ALY A9 e 3 40%

23R 539 7HA) 9] Alsis + & EAI8k] Table [ofl 1
ERQITE 2E o4 AlEe] 79 carrageenan o]
A S o] A A &S A& ko2 9yl

2%t HM Mo 63 MY 3 EAHXE A4 - 53F

Yok A% FE o) tha 14 44 Aol ujeh 7} why
Aoke] A8 shekahan 23t A Al S 919 6% Ao
Wy Ale skt goF B ARS e
5919) g BYL Holi= ¥l Aok 948 g
lodof & Hog AMZLct 62 Aok M 7)Fxoe 7
% Avpelol i @A FREA] e HHA

shopx o) w9l AJakAle] 7 Ald
dHog udFet gyt shanxe] P 4%
249 YehlYl e 53] shat
varulonidase 4 914 20|
18R (FH7<0), Rlal 9 Akt 743k 2192}
S LERIR e e TE 3
AEHA vhebuie A
hyaluronidase 24 <ia] A& 7y} o
3ol vlsl AAso R Wy 2F8o] ekgll o) WEol

WOk ulS- §48 B etk o)} 2 Autz

©.

W

15

i

in vivo Al

Zastol A Hakk a 9N, 8 L sni
T A
A1 A A E L AlaA o F zlaskeivt

22f 734 oo AR shak s[¥, At @
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]
“91‘4 o5 AL;O!] oh H 52
&, 35*54 3 A 2-& 2 hyaluronidase 2

Al%% A5k 2™ in vivo A1) Aaby A AE0] 50%
ojakel 74 A, 25~50%¢] 7% B, 26% wlwkel AL
C= 307}3}31E¥ In vitro Alg AN = A8
70% ©17%421 49 A 40~T70%9<! 735 B. 40% wluiel
7% C2 Zrlslgdot (Table II). BEE W 935 &
92X adjuvant-induced arthritisoll thgt o] 24

A&7} Randall-Selitto’s test™oll W& Hg 28-S 7
gatdon 6% Aok BEHEC ot heat-induced
pain'®ell Wi wkg- HEw AAsdch 1 Ax} )
6% Aofe] Herg B 4§]r” Rl
2 9 gzol el SREER
o et on 6% &3 heat*mduced pain®l

A= =,
T
239 58 29 o

Ag g‘k

tafA= iRl vl BAEH R oAl A
& vleR =] 94utt (data not shown).

Aok EBtHIo] M= - v Frlel s BEEES 58
Hog zHr] Yslre Wl el Agshs vy
A RHE AR U A cheket AuldA & s A
of ¥gha7} R} A& Aojuliz Aol B AT

ANAi= Aad 9 A5 3EE 7| oRsta WY gzt

& SZ AARE, Tx GARNEe Ay B4E
el wEY & AwS A7) 6% Aol #4 ¥
£ o) g8 Aol Bitalel e Amaglon 1 A%
6% Aot A9 A AR $nie UAW Ao} F
Hl2 EPste) A5 FEea B3 FE FELm

Table III — Effects of several combinations on acetic
acid-induced writhing

Dose Writhing s
Group (mg/kg) counts %inhibition
Control - 20 = (5) -
100 14 + 1(3)*" 30
Aspirin 200 12 + 2(5)** 40
400 7+ 1™ 65
100 14 + 2(5)* 30
COM 1 200 11+ 3(7N* 45
400 8 + 2(5)** 60
100 14 + 2(5)* 30
COM I 200 12 £ 1(3)* 40
400 9+ 2(6)* 55
100 13+ 2™ 35
COM 1III 200 12 £ 3(8)*" 40
400 10 + 1(3)** 50
100 12 £ 2(6)™" 40
COM 1V 200 9+ 12 55
400 8+ 14> 60

" obtainded from 8 mice in each group. COM 1.

COM II, COM IIT and COM IV are described
in the text.

Mean = S.E.(S.D.) *(P{0.05). **(P<0.01)

Table IV — Effect of several combinations on carrageenan-induced paw edema

Percent seelling after carrageenan injection

Grou Dose
P (mg/kg) 1h 2h 3h 4h 5h
Control - 29+ 3 57t 5 76+ 5 86 1+ 7 86 = 6
100 251 1 41 + 27 51 + 4™ 54 + 3™ 57 + 3**
Aspirin 200 21 + 4 33+ 3™ 39 + 3" 42 + 3™ 45 + 2**
400 18 + 4* 29 + 5 33 + 5™ 34 4 5 37 + 4™
100 25+ 3 515 64 £ 5 68 + 5 65 + 6"
COM 1 200 22+ 2 45 £ 5 49 £ 6™ 53+ 6" 51 &£ 7**
400 22 + 1 42 + 4* 47 + 4 49 + 4** 46 + 4™
100 29 + 2 58 16 67+ 6 72+5 67 = 5”
COM 11 200 25+ 3 51 £ 6 62 £ 7 65+ 6" 62 + 6"
400 24+ 2 42 + 2% 54 + 2** 61 + 2™ 57 + 4™
100 25 £ 3 49 + 4 61 + 4" 67 =7 64 - 6"
COM 111 200 25 4 2 50 + 2 67 + 3 72t 47 68 + 5°
400 25 + 2 45 + 4 55 + 5~ 60 + 5" 56 = 6™
100 30 +£3 50+ 6 61 + 47 63 + 6" 62+ 6"
COM IV 200 27+ 4 51 £ 4 59 £ 5 64 = 6" 59 £ 5**
400 25+ 5 46 + 3 53 £ 3™~ 54 + 3™ 52 + 3™
*P: o{0.05. **: P{0.01, significantly different from control group. COM I. COMII. COM III and COM IV

are described in the text.

Vol. 39, No. 4, 1995
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Table V— Effects several extracts on acetic acid-in-
duced writhing

Increase in paw swelling (%}

Days

Fig. 1 —Effects of combinations of herbal extract on
FCA-induced arthritis in rat.
A left hind paw edema, B: right hind paw
edema. Animals were daily treated with 200
mg/kg of extracts for 15days. Each point
represents the mean value obtained from
eight rats. Control(® —@)  aspirin(Cc—0),
COM I(m—m) COM II(Aa—A) COMIII(c—
o), COM IV(a—A). COM . COM II, COM
11T and COM IV are described in text. *: P<0.05
**: PX0.01. Significantly different from control
group.

Dose Writhig counts %inhibiti
o1 on

Group (mg/kg) (Mean value)”
Control - 20 + 1(5) -
100 16 = 3(7) 20
ASP 200 13 + 3(8)** 35
400 6+ 1(3)** 70
100 18 + 1(4) 10
PV 200 15+ 1(4* 25
400 14 £ 1(3)** 30
100 15 + 1(3)** 25
TK 200 13 + 2(5)** 35
400 11 £ 2(4* 45
100 14 £ 1(2)** 30
CM 200 13 + 2(5)** 35
400 10 + 2(5)** 50
100 13 + 1(3)** 35
SKI 306X 200 12 + 2(5)** 40
400 9 £ 1(4* 55

" obtained from 8 micein each group. ASPL aspirin.

PV: Prunella vulgaris, TK. Trichosanthes kirilowii, CM.:
Clematis mandshurica. Mean + S E. (S.D.) *(P<0.05).
*(P<0.01)

Table VI— Effects of several extracts on carrageenan-induced paw edema

Percent swelling after carrageenan injection

Group Dose
{mg/kg) 1h 3h 4h 5h
Control - 34+ 3 512 78 + 4 86 + 4 84 +4
ASP 100 24+ 3 38 + 4 57 £ 5** 60 + 6 60 + 6%
200 21 + 2* 30 + 2** 44 + 3** 51 + 5** 54 + 6**
400 18 £ 2** 27 + 3™ 39 + o** 41 + 2 40 + 3**
100 31 +4 47 + 4 67 + 3* 70 + 3* 64 + 4**
PV 200 3844 52 % 4 70+ 3 70 + 4* 67 + 3*
400 30+ 4 4 +5 58 + 4** 57 & 3% 55 + 5%
100 31+2 51+ 5 67 + 8 0+ 7 65 + 7*
TK 200 31+3 43+ 6 62 + 7 63 t 6* 60 + 5**
400 31 +4 4 + 5 56 + 8 57 + 6* 55 + 5**
100 33+6 54 + 7 731 8 71410 67 + 10
CM 200 31+3 49 + 6 66 = 7 68 + 7* 68 + 6*
100 30+5 45+ 5 61 + 5* 62 + 7* 56 + 6**
100 29 + 2 4745 59 + 8* 58 + 8** 54 + 9*
SKI306X 200 20 £ 5 4+ 6 51 £ 6™ 49 + 7 47 £ 7
400 27+ 3 38 4 3 48 + 5** 48 1 5** 44 + 5**

*P:€0.05. **: PX0.01. significantly different from control group. ASP: aspirin. PV: Prunella vulgaris. TK:

Trichosanthes kirtlowii, CM: Clematis mandshurica

J. Pharm. Soc. Korea
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Increase in paw swelling (%)

Days

Fig. 2 — Effects of SKI306X and herbal extracts on FCA-
induced arthritis in rat,
A left hind paw edema, Be right hind paw ede-
ma. Animals were daily treated with 200 mg/
kg of extracts for 15days. Each point
represents the mean value obtained from eight
rats. control(®-—@) aspirin(: ), hot water
extract of Prunclla vulgaris(wm— m ) Trichosanthes
kirilowii (& &), Clematis mandshurica (0—n),
and SKI306X(A-—a), *1 P{0.05, ** P{0.01. Sig-
nificantly different from control group

COMI (1:2:1), COMII (5:1:1), COMIII (1:1: 3)
COMIV (1:1:1)& AE3}2 E]’ o]" E3kAle o sl
W& 24, Carrageenan-#% 4 9% ¢ FCA-&
SoukAl A Zol) 2 RS H) . HES Al olg 429
HEARE A EFolM 5 723 e vehy
Qo iﬂlﬂﬂ«] E b= 3] ek} (Table I11).
2ejul H4 95 (Table V) 2wk 9220 %’"Or—
(Fig.1), COMI °] 7} 431 g8
COMI collagen® 2 {53 317 &4
A A3 wrtely e} collagenell &8t 23
e A 74sh odx 2HE-S R
xide anion®ll thek vbe)zh 7] 2Hg 9l W 3534. 2}
|59 4= 9438yt (data not shown). wat
A dtell My staik, HEHE e M iz *§°

Vol. 39, No. 4, 1995
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Average body weight gained )]

Days

Fig. 3 — Weight gains of rats during the administration
of SKI306X and herbal extracts. Animals were
daily treated with 200 mg/kg extracts for 15
days. Each point represents the mean value
obtained from eight rats. Naive control(®—e
FCA was not treated), control(©—0), aspirin
(w—m) hot water extract of Prunella vulgaris
(A—A), Trichosanthes Kirilowii(D—0), Clematis
mandshurica (A—2), and SKI306X(O— ).

=0 1:2:]1 Egetd 53 F 24 BEEurg B
2stod Az COMIE SKI306Xet MHatn
qee A%H oz Aasg

SKI306X2} EHt AJoro| §HA HIM — 7)4] ghobre]
Hiol ofalel |, st HEE-S Ao okeat
Aol 9% 2w Folels 29U 98} A7)
2o} ol g5l o MEso} gtk o2 RE A

%3 SKI306X St 714 &HoFA] ajdbel] wh tiub Aj ok
ote] vlar of g AYS HAASIYE 1 A3 SKI306X
7= WEAE (Table V), FA4E5A 3 (Table VD) 2
FCA arthritis A1 (Fig.2) oA v Aekxof vls)
24738k A= 2o LR o qu 81:_75[_ o] o] &35k

f o e =
g]qk 7H”L°l 7}L o

o7
*115 FCA —ro'%:i A AF %}i ool lojubA] of
*ct (Fig.3).

24 F4 AlE - SKI306Xlthsr A7 34 =4
ANPE g 2 W Y 7IzbEt R Fol
o Rl A HAR 2Rl QaFEabel wt
HE A ok ZE oFE Rl ol
ol sz AF s} vhebubA] gbokeh whela #F
oAlM A 5-oiA SKI306X 2] LDy 34 914 AHg

#o] 1.000802) 5.0 g/kg 14 Ao & Absglch
SKI306X2| X|EME 24 - Compound 12 Li-



392 vral - g - QbAlA - Pelgs - whd s 2ol F - s - 28 - 7Y
I ponin#F <ol = #to)zh A 2R-E v 23 o)efdt 8¢
& Z 48S e Ao r ¢ flavonoid®] ¥#FQ ru-
w ® 7 tin@® ® §ashm gl Rl walgon] B A% 3
o‘féb r 2ke] 0.2% ol4kel Aoz AT (Fig. 4B). 3h4,
o \k SKIS06XA£A| 2R7l Q4 348 22 58
| A o) §otol PR} FEY F FEI FULE LAR
K X g Azshs Agolw, A AR A B9
: B oleanolic acid®t rutin Q4 o4k =l AN
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