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Abstracts — Chrysanthemum zawadskii var. latilobum (Compositae), which is called Gu-Jul-Cho, has been
used as traditional medicine in pneumonia, bronchitis, common cold, pharyngitis, bladder-related disorders,
women's diseases, and hypertension, etc. In this study, we have investigated various biological activities
of methanol extracts and their main component, linarin isolated from this herb. The antipyretic effect of
them was tested by Brewers yeast method and the antiinflammatory activities, with arachidonic acid, o-tet-
radecanoylphorbol 13-acetate and carrageenan. Their antipyretic and antiinflammatory activities were more
potent than acetaminophene and aspirin. They also showed stronger hepatoprotective activities than ones

of silymarin in mice.
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Fig. 1 - Structure of linarin.
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HEME - 7% 3 kg BT FBAIN Y
31 AR, BEE STtk Aekstmalol(E
3 He-232305) B3ty Sich.

4E B8 - BFE ICRAY AT 20£2 g, 25%2
g, AF = Sprague-Dawley|9] 5200120 g, 240
110 g2l Z& ARSBIGIT, AEFEL dAETE
GrlIM TS AR 2EE 2512°CHn 1Y
AR GIFARCo)st B8 TFC

A% & I - F28 8l 15 AYERS A
£3l9vt.  A-carrageenan, acetyl salicylic acid,
arachidonic acid(5, 8, 11, 14-Eicosatetraecnamide, free
acid, 99%), brewers yeast, Dimethyl Sulfoxide
(DMSQ), piroxicam¥} phorhol 12-myristate 13-acetate
(O-tetradecanoylphorbol 13-acetate, TPA)= ()4 sigma
chemical Co,, US.A)# olive oil(shinyo pure chemical
Co., Japan)ys AFE8FIEE =3 s-GOT, s-GPT &3
& commercial kit(Asan Pharm. Co. Seoul, Korea)
= AMEEITh A¥ 712 =Micrometer (Mitutoyo
Corp., Tokyo, Japen; accuracy 0.01 mm), Digital
Thermometer(Fluke, 50S), Plethysmometer(Ugo
Basile, Comerio-Varese 7150)S ARL-3}3C),

%% 9 linarin #2]78% 3 kg& TFIZAX7}
FAE 328718 0|88 MeOHE 60°Coll 44]
7Y 33| FESL, o3l oA g U AT,
A oo} ZRRFEES FEE 340 g& A
MeOH F2&9& FU Y%t ¥ odgs}ey, dojn
HAES pyridin?t MeOHZ 3] 427319 linarin
(42 @& ¥o) 1H-NMRE =%3s}o] nlusky o}
E&3 TLC A48l 53U Rfg Eelsle] U84
2 SR A% r3 AR 0E mp: 272~
274°C, '"H-NMR(DMSO-dy): 88.03 (2H, d, J=8Hz
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“H and 6-H), 7.132H, d, /J=8Hz, 3-H and 5-H),
6.90(1H, s, 3-H), 6.60(1H, d, /=2 Hz, 8-H), 6.43(1H,
d, J=2Hz, 6-H), 5.30~4.901H, br, s, w=15Hz,
1"-glucose), 4.63(1H, s, 1"-H rhamnose), 3.87(3H,
s, OMe), 3.80~3.30(9H, sugar protons), 1% 1
1.12(3H, d, /=6 Hz, rhamnose C-Me)°|t}.
Arachidonic acid(AA)YS 0|28 HZHkSo| AISS,
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Ta-Tb
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acetonel] 591200 pg/ml) 7 F 4 ugdo0 W, 2
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= TPA 5o} 308%¢] ATFAs5, 2t
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(DMSO : H,0=3: 7l 5o} AM33Ick, Ear thickness
£ TPA MXA(Ta)} HX)3(TY) 4, 5, 6, 18X7F
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3o} Winter'® 59} whilg AMgale) $32088 A
Al8tgict.

carrageenan 7 302 Ao FF 9] &= dujct
9} 83E SAY F NEE BTEn, IBe
MeOH Ex.(500 mg/kg), linarin(100 mg/kg), piroxicam
(50mg/kg)E vehicle(DMSO : H,0=3:7)°} 59§ A}
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dfEEy AHP-AF 220110 g9 Sprague-
DawleyAd] 23] dorsal region®ll 20% brewers yeast
suspension(10 mi/kgrS FoI3k11(5.C), XIS Al
A3 1°CoVd 718 A ARgslo] grle
o g 3t

AREE A8 MeOH Ex.(500 mg/kg), linarin(100
mg/kg), acetaminophen(AAP 200 mgkg)S vehicle
(DMSO : H,0=3: 7l = AHE3I5lL, tizos
vehicleS Tt} 242k A8 A75Foe &,
307, 1, 2, 3, 4, 5ARE ol ALE 8N, A
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Arachidonic acid(AA)YE 0|88t ¥BHS - AAE
ol dFE dor|E BHE AAE BF] HAd =
AF o7 X5hE AAV} cyclooxygenase(COX) 9
lipoxygenase(LOY3 25 AA Aikd drFER! prost-
glandins¥} leukotrienes®] Z2 E5WhS-(hyperemia,
pain, edema, cellular infiltration)S F&sl1, o] &
T 6A17 A= Avpd AlEAA =9 COXs} LOS
Al SJafl Whgo] HAEY COX AAAlRT LO
AAAlel o] dgFo R AA=HE Rez daA Q)
TS AAS] SJgt HEHERE BE frEARle] wE,
B T3} eicosanoid A3 #AFE S, <o
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Table I - Topical anti-inflammatory activity on mouse ear
edema induced by Arachidonic acid

-3
Sample AT(HimS}(E 109 %l AA
Control 106+6.86 -
MeOH Ex.500 mg/kg) 38.9+3.09*+*# 63.30
Linarin (100 mg/kg) 51+4.33%** 51.89
Aspirin (200 mg/kg) 68.0+6.63** 35.84

Edema is expressed as increase in ear thickness (AT).
Each value represents the mean = S.E. of data from 12
experiments per group.

**Significnatly different from the control group (p<0.01)
#Significnatly different from the Aspirin group (p<0.05).
##Significnatly different from the Aspirin group (p<0.01)

Normal Control CCl,+Silymarin CCly+Linarin  CCl,+MeOH Ex.
Day 1 DMSO DMSO Silymarin Linarin MeOH Ex.
Day 2 DMSO CCl,+DMSO CCl,+Silymarin CCiy+Linarin  CCl+MeOH Ex.
Day 3 s-GOT and s-GPT checking
Dosage 0.1 mi/10 g 0.1 m{/10 g 30 mg/kg 50 mg/kg 250 mg/kg

Scheme 1 — Experimental schedule for antihepatoxicity effect on CCly-induced toxicities in mice

J. Pharm. Soc. Korea



TRz AEEY 607

MeOH Ex. 389x10° % linarin 51x10°0=
MeOH Ex.9} linarin Foj70l AA-R-EA 7 255
o A AR

TPA(O-tetradecanoylphorbol 13-acetate) €&
U2 A3 — TPA:S protein kinase C activatoro]™
oF vl E2 QA FA4XXSPH, protein kinase
C9] receptor Y=o TPA”} 283} arachidonic
acidZ7t T S B3 952 4o, PLA,
inhibitor, COX inhibitor, LO inhibitor % corticos-
teroids 5°] 959 AAEHE JUehll= Aoz &
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EdelA @A DNA 43 AZEES doqe
H s}
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2 AP E linarin®} MeOH Ex. 57,
piroxicam FoJe] W Azt TPAC st A ¥
£ T4 A Az

Carrageenan R0l 2|t ££F AE - carrageenan
o) &gt 55 oA AP ZI= Table M} 2t}

1 A¥oA MeOH Ex. $IF, linarin Fo7 %
aspirinF ol TolA 2A170|FRE] B {FAA3MA
Fasch. %l ASA Folio] 5599, MeOH Ex.
FojFo] 33.68 ¢ linarin 570 43.48%,°131t}.

carrageenan= sulfated polysaccharide® HZWhE-
o] AzpstA ZEr|AL ofF FAAE ¢ou}
Rosa'®e] 28} chemical mediator® histamine,
serotonin, prostagladins 2 kinins-2] 959 2
Aol Fosks Ao = FYEr). carrageenane] o
3t BE2 histamine™ serotonin % bradykinin©]
sk 27139} prostaglandinss®] arachidonate
A7} neutrophile mobilizations YoH RES
YJoyl= W= dokn gelA Ak Gilligan'?
L 27HE(2hyE<t substance PPt BER-Yol F
A% Z7P) vePdS 238193, Bileviciute™ o
amidated peptide?] %57} carrageenan 9% 152
oluel] 2vl] ol AAFE I 3080 FHiol =2t
A3 ZHAET 24/ 3H] 71 EHE EARE
B 7315t}h Bonta'®5-2 carrageenanl 9% 34
FFe FE 7I9A FAF 859 F WAA
prostaglandins® E-3t4e] 2Jaf viePE-2, Blackham,'”
Lo'®5-2 carrageenant =4 5o COX A7}
LO AAAET o a7} Qo] & Alely 7784

Table II - Topical anti-inflammatory activity on mouse ear edema induced by TPA

AT(mm X 10%) + S.E. %I TPA
Sample
4h 5h 6h 18h 4h 5h 6h  18h
Control 216.7+878 284.2+5838 367+9.78 365+36.6 - - - -
MeOH Ex. (500mg/kg) 100.8+6.21%* 143.3+569** 1855+7.30%* 264.5+16.75* 53.70 4965 4959 2767
Linarin (100 mg/kg) 153.1+7.71%* 162.9+520%*  206.4+6.42**  255+16.83* 29.71 42.96 43.87 30.14
Piroxicam (50 mg/kg) 146.7+9.48%* 2131+12.87** 204.6+4.61**  277+2559* 3242 2500 4441 24.11

Edema is expressed as increase in ear thickness (AT).
Each value represents the mean Z! .E. of data from 12 experiments per group.
*Significantly different from the control group(p<0.05)
**Significantly different from the control group(p<0.01)

Table III — Anti-inflammatory activity on rat hind-paw edema induced by carrageenan
Variation of edema(AV)

Group

1h 2h 3h 4h 5h %I
Control 28+3.42 108.3+6.34 144.4+5.96 159.4+6.06 158.1+8.80 -
MeOH Ex. (500mg/kg) 30.3+0.11 66.6£7.69**  858+0.11**  853+5.07** 84.7+6.82**  33.68
Linarin (100 mg/kg) 30.6+4.03 68.7+0.06%*  89.0x£6.20**  90.1x£537**  87.8x5.90** 4348
ASA (200 mg/kg) 20.3+3.06 48.3+5.75%*  54.9+1.99**  89.0£548%**  86.9+4.56**  55.99

Edema is expressed as change of paw volume(AV). Each value represents the mean * S.E. of data from 8 experiments per group.
**Significantly different from the control group(p<0.01). ASA: Acetyl Salicylic Acid

Vol. 45. No. 6. 2001
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QAo A2] pyrogenoll 213t prostaglandin 33 A
Z70] w0l glokx LA Yok

Brewers yeastoll 2Jgt € A3 Ax= Table IV
of Jehiict.

£ A#eA] MeOH Ex., linarin, acetaminophene
(AAP) oFo] BF 5o 308 THE] yeastel o3
HES FAA A AAAFE MeOH Ex Fov2
A Azl 24 Control group B} 0.95°Colt &
7F W9kor, linarin F47-& 3hE AAP T
I AR AERE-S BGivh AAP FoF2 SR
A AZ 7dFo] Ve linarin?t MeOH Ex. &
TN E Wk Nk webd MeOH Ex:=
AAPS} FAFEHAl 554 SlE #8o) Qe ZeE A
Z}5)0)x| 1, linarins: AAPRT} #& <oz AAPS}

AR #8885 Uehiglth = MeOH Ex.$}
linarin®) AAPRUT} R} ZAI7E 28-8 e 5 §)
& Zo% AlgErh

CClLoll 28t Zh=d FE - CClel g3 5L
microsome2] CYP450°l 2J8] CCl7} trichlormethyl
free radical( - CClyys /93t A€ radicale] O,
9} ¥h33}9] trichlormethyl peroxy radical( - CCl,0,)
< A o|Flo] nlEE e} 5o AE A7H
9 AHEE ] B4 et 2EF]
ot = vEEE=gel Yol 99 trichlormethyl
free radical( - CCly= mJEZEejo}e] DNAC) 242
oo nEZ=gele] 729 71Fd AR &4E ¢
71T she Zlow dejA U

PA% transaminase(s-GOT, s-GPT)S] &4 =%
2= Table VO 3t & AN izt AT
o Hl8] s-GOT, s-GPT A7} /g Al F71st
o CCloll o3t 540) FEdes ¢ & 3, &
4 2T silymarin F7 7 linarin §7,
MeOH Ex. FofTolM dizz®ot s-GOT, s-GPT

Table V - Anti-hepatotoxicity effect

GOT GPT
Normal 37.24+4.32 10.92+1.6
Control 435.04+7.48 518.32x6.72
MeOH Ex . wn# —
(250 mg/kg) 383.04+6.48 465.2+3.28

Linarin (50 mg/kg) 381.08x584*+#% 456.9+308%+*#
Silymarin (30mg/kg) 409.24+6.2**  475.68+6.48**
Each value represents the mean * S.E. of data from 10
experiments per group (karmen unit).

**Significnatly different from the control group (p<0.01)
##Significnatly different from the silymarin group (p<0.01)

Table IV - Antipyretic effects on brewer's yeast-induced fever in rats

Rectal Temperature (°C)

Sample
TO 0.5 1 2 3 4 5

Control 38.78 £ 0.07 39.62 £ 0.07 39.67 = 0.10 3958 £0.08 3935+ 005 3927 004 39.23 = 0.07
MeOH Ex. 39.13 = 0.14 38.67 £ 0.14** 38.5 * 0.08**38.27 T 0.15**38.21 + 0.12**38.13 = (.15**38.01 & 0.16**
(500 mg/kg)
L 39.05 = 0.14 38.91 *+ 0.07**38.91 % 0.04**38.64 * 0.09**38.18 = 0.06**38.21 = 0.13**38.15 * 0.13**
(100 mg/kg)

39.04 = 0.13 38.65 £ 0.09**38.38 * 0.09%*38.3 * 0.11** 38.31 * 0.13** 38.1 % 0.08**38.43 * 0.13**
(200 mg/kg)

Edema is expressed as rectal temperature.

Each value represents the mean + S.E. of data from 8 experiments per group.
**Significantly different from the control group (p<0.01) AAP: Acetaminophen
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1. Arachidonic acid®} O-tetradecanoylphorbol 13-
acetate(TPAYZ )83t ear edema 23} carrageenan
of 23t 3F 2 FHFAHNN ST I|FE T
71742 Aol 23 MeOH Ex.(500 mgkg)Sh
linarin(100 mgkgelX Freld UE AHAE AU
w2ba cyclooxygenase$} lipoxygenase Gl Z-&-
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Ex.(500 mgkg)$} linarin(100 mgkge] TF 4
WA A&HoE HIZES 2T U

3. CCLZ 7H38)S fast A¥elA s-GOT, s-GPT
2 #4R9E vl MeOH Ex.(250 mgkg)?} linarin(50
mkgt BF 724 Y& transaminaseZH 7S] 7
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