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Summary

I. Title

Development of Anti—arthritis Nutraceutics from Phyllanthus urinaria

II.Objective and necessity of research and development

Purpose of this study was development of functional food associated with Anti—arthritis
through investigation of compound having an Anti—arthritis activity and evaluation of
Anti—arthritis effect using PFPhyllanthus urinaria L . crop. Recently, medicine reduced side
effect of Anti—arthritis agents are developing because of a lot of side effect of
Anti—arthritis agents. However, because of variety of side effect and high price of
Anti—arthritis agents, development of a functional compound without side effect is required

urgently.

II. Contents and scope of research and development

1. Development of cultural practice in Phyllanthus urinaria L.

For a crops of domestic native plant "Phy/lanthus urinaria L.", it was summarized a
collection resources and cultivation technics as followings. The distribution of Phyllanthus
urinaria L. ranged in our country 35 areas, the lifestyle of collection resources at individual
the area have a difference. The optimal temperature of seed germination is 25C, The
optimal Storage period is 10month and and The optimal Storage temperature is 25C.
The standard cultivation technique for crop, it was excellent for growth to condition that
clothing material is the black vinyl, sowing time is May 10th and planting density is 20X10
cm, and amount of fertilized nitrogen is 6kg/10a. The optimal harvest time of a Phyllanthus
urinaria crop was on October 20th when completed flowering time on this time, Yield of
Phyllanthus urinaria is 562kg/10a

2. Isolation and identification of Anti—arthritis substance from Phyllanthus urinaria L

For separation of Phyllanthus urinaria L bead active component total exclusive of seed
and seed extract nature of B — Sitosterol that is separating and refine saponarin that is
material of flavonoid system assumed by unknow peakl because uses ethyl acetate layer
which vitality was good after demarcation by chloroform, n—hexane, ethyl acetate, butanol,
and is known as that effect is in inflammation and clause arthritis use . From the
decompressed and concentrated chloroform layer, 4 small fractions (Frl, Fr2, Fr3, Fr4) were
obtained using a column chromatography filled with sephadex LH—20. TLC was done with

a mixed solvent system of Toluene : Ethy acetate : Formic acid (4: 5 : 1 by volume). The



TLC spots were detected by visualizing them with a UV lamp and 5% H.SO. (in EtOH).
That is, Fr.1 concentrates 1—20 fraction and Fr.2 concentrated each thing from 21 times—
thing of 23 times, Fr.3 is thing of 24—27 times, and Fr.4 20 times — to 30 times by same
method. Fr.1 could get colorless needle crystal when achieved recrystallization in hexane
and F (rate of flow = 0.65) that this could was known as compound I, and confirm in 254
nms, 334 nm waves separates and refined Compound I through HPLC (u—Bondapak C 18
3.9x300 mm ; Flow rate 0.8ml/min ; Inject vol . 20ul ; Detector, 280 nms). 1H-NMR
spectrum of compound I measured by Varian Unity lnova 300MHZ (Varian Inc . Palo Alto,
CA . USA), and used CHCI3—d6 solvent and appeared by parts per million. This analysis
result of compound with NMR is as follows : IH-NMR (300MHz, CDCI3) d § : That have
0.68 (3H, s, 18—CH3), 0.81 (6H, d, J = 6.9Hz, 26—CH3 and 27—CH3), 0.84 (3H, d, J = 6.3Hz,
29—CH3), 0.92 (3H, d, J] = 6.6Hz 21-CH3), 1.01 (3H, s, 19—CH), 3.52 (1H, m, H—-3), 5.36 (1H,
br, s, H=6) proton these 29 3 — Sitosterol Ro that is surface of the earth material being
observed confirm .3 — Sitosterol relationship content appeared high in quantitative analysis
wave and supercritical extract. In addition, material of unknow peakl assumed by
Saponarin was shown the highest content at ethyl acetate floor of Hoekmul total exclusive
of seed and seed minute, and unknow peakl was not detected in supercritical abstraction
method that was useful in abstraction of vegetable property sterol. Is rescuing and
sympathize now alien substance. Is going to investigate interrelation of 3 — Sitosterol
course saponarin if alien substance rescues and is sympathized, and rescue and sympathize
saponarin for the first time in this plant. All these results suggest that further studies of
Phyllanthus urinaria.. will reveal its availability as both a natural antioxidant and an

anticancer agent and its potential for prevention and treatment of anti—inflammatory.

3. Anti—arthritis effect and toxicity of Phyllanthus urinaria

To examine anti—inflammatory effect of Phyllanthus urinaria extract (PUE), evans blue
was injected into tail veil of mouse. Then, extravation of evans blue in abdominal cavity
was measured the absorbance at 620 nm. 50, 100 and 200 mg/kg of Branch Ex of P
urinaria extracted with CHCl3:MeOH(3:1) showed a dose—dependent decrease of extravation
compared to control group. 200 mg/kg of Branch Ex. of P. urinaria extracted with
CHCl3:MeOH(3:1) showed a significant decrease of extravation compared to control group.
50, 100 and 200 mg/kg of Seed Ex. of P. urinaria extracted with 80% MeOH showed a
dose—dependent decrease of extravation compared to control group. 200 mg/kg of Branch
Ex. of P urinaria extracted with 80% MeOH showed a significant decrease of extravation
compared to control group. Therefore, it is suggested that 200 mg/kg of branch ex. and

200 mg/kg of seed ex. of P urinaria have an anti—inflammatory effect.

To examine anti—arthritis effect of P urinaria, it was administered orally for 8 weeks
in FCA—induced arthritis rat model. Then, inhibitory effect of inflammatory paw edema

investigated in FCA-—induced arthritis rat. Beta—sitosterol, a ingredient of 2 urinaria,



inhibited significantly FCA—induced paw edema. Also 500 mg/kg of PUE1 (group 4) and
250 and 500 mg/kg of PUE2 (groupb and group6) induced a significant decrease of paw
edema. In AST level, group2, group3, group4 and group6 showed a significant decrease of
paw edema. To examine tissue damage and inflammation, lactate dehydrogenase(LDH) and
creatinine kinase(CK) was measured. LDH level was decreased significantly in group2,
group3, group4, group7 and group8 compared to control group. CK level was decreased
significantly in group2, group3, group4 and group6 compared to control group. Therefore,
PUE2 exhibited a beneficial activity of arthritis and these findings may provide th
pharmacological basis of the clinical usage of PUE in treatment of arthritis.

Finally, the repeated 28—day toxicity study was performed to evaluate the safety for
three dosages (250, 500 and 1,000 mg/kg) of PUE orally administered to rats. There were
no treatment—related effects on mortality, clinical signs, body weights, organ weights,
hematology, blood biochemistry, necropsy, and histopathology of all animals in both sexes.
Based on these results, it was concluded that the repeated oral administration of PUE for
28—day might have no toxic effect in rats. In the condition of this present study, the
no—observed—adverse effect level (NOAEL) was considered to be over 1,000 mg/kg/day for

both sexes.

IV. Suggestion on the result and utilization of research and development

For a crops of domestic native plant "Phyllanthus urinaria ", it was summarized a
collection resources and cultural practice as followings. The distribution of FPhylianthus
urinaria L. ranged in our country 35 areas, the lifestyle of collection resources at individual
the area have a difference. The optimal temperature of seed germination is 25°C, The
optimal Storage period is 10month and and The optimal Storage temperature is 25C. The
standard cultivation technique for crop, it was excellent for growth to condition that
clothing material is the black vinyl, sowing time is May 10th and planting density is 20X10
cm, and amount of fertilized nitrogen is 6kg/10a. The optimal harvest time of a Phyllanthus
urinaria crop was on October 20th when completed flowering time on this time, Yield of
Phyllanthus urinaria is 562kg/10a. In the Phyllanthus urinaria extracts(PUE) and
beta—sitosterol treated group, the paw edema was decreased. In the 500 mg/kg of
Phyllanthus urinaria extracts and beta—sitosterol treated group, neutrophil, lymphocyte and
monocyte level were decreased significantly compared to control group. These results
suggest that inflammatory reaction of arthritis induced by adjuvant could be inhibit by 500
mg/kg of PUE and beta—sitosterol in rats. Therefore, these findings may provide the

pharmacological basis of the clinical usage of PUE in treatment of inflammation.
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& Z7F 20cme] F3F 10, 15, 20eme} Z%F 30cmell F=7F 10, 15, 20em] 648, 22 AJH] A

3, 6, 9, 12kg/10a 5 5A g2 3t A2 F s 2EsLE 93 x&:A7= A
T A-FE FEAA ADE JS AuiriE AEE 2712 AN s ds HA
3171 ﬁoPO%, 228 g FgolAAu, AEAs A A7, AxEA 7 ATE 7 S
Aok A ASEALLS A 20 F4 3o 2AEGIH

[A2@EHAA] ¢ & & 49 £29 BV« &4
L. A¢Te Ax, TAY oAFHEL R AT

oS TLe FAAR

OPF

2 &

—E]

A A 3+ (National Crop Experimental
S st Axe} FAFES B/ A
e
S

of o]-g-at3ltt.

B Ago]| AlgH o1 Ee Y &= A
Station) ¢F&2HE A E A oA 2006 XH Hl
23k & o Ad Axste] FAAER ZHE

N

o

ﬂﬂ‘j\j(AACC 08—01)0.& =A3}AU T} X]H“J zA L

Z 9 450/659] Z71A] n—hexane & 7}l 5 § 40CoA Ads= gt ths, Al
0.1g9n—hexane 5 ml 7} 412 % 2N—KOH methanol 100 ul #7}8ke] 3000 rpmolA] 107 A4

& AbZol g ARS-3}e] gas chromatography® A8t o, EAZAL Table 13 2t) HF714 24
0.5 g9 A8 9 ml HNO; 1 ml H;0,Z 7}8F & microwave digestion system(MPR—300/12S,
Milestone Co., Italy)ollA AHEsste] A A7 3 A|l85 SHFE 50 nl HE F ICP(Inductively
Coupled Plasma, Thermo Jarrell Ash Co., USA)= FA13}$931, Ca, Mg, Na, P, Fe, Zn, K, Ses9] ICP
ETA 2% (AnApex Co., Ltd, Korea) 0.2 Z34S 2 $ AXkssit

B
Kjeldahl® (AACC 46—10) Z3F2
5%
Kel

fiE

A

fo & fu i

_15_



Table 1. Operating conditions of gas chromatography for analysis fatty acid composition of

Phyllanthus urinaria seed dried by different methods

[tems Conditions
Instrument Hewlett Packard Series II 5890
OVEN 180°C(5 min)—10TC—-230C(5 min)
Injection temp 230C
Detecter temp 250C
Column Innowax (30 x 0.25 x 0.1)
Analysis time 15min

() 9720 Az, B AYBY 54

O A& Az, T2 F5& A=

okt wyos o9& A%, £AE Shaking incubater(NB—205V. N-Biotth INC.
Korea), sonificator(JAC 4020, Jinwoo, Korea), Water bath, Heating mantleS 7]7] %2 A}-&3}
o] FE3Ih o7& dAx, T2 100 g& 80% MeOH, CHCl; : MeOH(3 @ 1)&3-8m 2000
mlE 7}5}e] Shaking incubaterol A 25C, 40C &% ZHoA FE3+$ 3L, sonificator & &%
2 25CE 1A 3 F%390m, Water bath 60C, Heating mantle 80Coll A Ztz} &35+
U BE A AAA 3Rk AA Fdetdltt. 29 FEES oY 45018 2% 65T
A FE Yo, F& 3 ARE o3 (Whatman No.2)F 40ColA 7ds=(Rotary
evaporator N—1,000, EYELA)3l] &wlE A3 AAAZ & &4 AXVE o]&3slo A=
= 2t FEEY FEES AL 9o, 71x¥ AR E methanole AFESle] mg/ml=z 2A &

0.45 gm membrane filter2 A o33k TS 7k Bxo| AR5}t

Phyllanthus urinaria L.

(Total exclusive, Seed)

! 80% MeOH, CHCl3 : MeOH(3 : 1)
40C 4hr

Extraction

l

Filtration

l

Evaporation

l

Freeze dry

l

Sample

Fig 1. Schematic procedure for extraction of Phyllanthus urinaria L.
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(2) Fasks =7

b HAsd 3gE 4T

A FFE AOACS] Folin—DenisH & ol&ste] HIAMAZ stk oA5-7& dx, T4 F
=55 methanolE ©] €3] mg/mLE ¢ & EBEXAGE o] &3t AR mLo] 2%

1 0.1
Na;COsE 2.0 mL 7}slal &38slo] ALoA] 30% AA3 & 750 nmollA] THE=E
t}. 0—1.0 mg/mLe &%9] cateching ©]&3}o] A59 H=
4galom BE 4L 33 W A9a9.

(W) dA Fos =74 (Electron donating ability : EDA)

7+ A 8.9 6&*&5} 45 DPPH free radical 27Woll 98t #Axg o5 (EDA) & 43}
v}, 7z} =Zu sl FZ=% A5+ 0.5 mL DPPH(1,1—diphenyl—2—picryl hydazyl) A]%F
3 mLE 7}sla Nioﬂf\i 3047+ #x] & UV-—visible spectrophotometer(Phanrmaca biotech
Ultraspec 3000 Engalnad) & ©]-&3}4] 517 nmolA S35t}

lo

A
EDA(Electron donating ability) (%) = 100 — ( ) x 100

A AR H7EY S8 =
B: A& FH7Y] §3 =

(t}) SOD-liked activity

SOD f+AHd SAS 24 5= A= 0.2 mLoﬂ tris—HCI buffer(pH 8.5) 3 mL¢} 0.2 mM
pyrogallolE 7}sle] 25Co A 1087 Wxdk & IN-HCI=Z w8 AA A7l $ 420 nmeol A
UV —visible spectrophotometer% 0]36}04 =4 S}Oﬂf/}
SOD—liked activity(%) = 100—[(ANEH7}Y] 4= /A 8FH 79 &3 %)] x100

(2}) Hydroxyl radical 2~7%

FeSos/EDTA €9, 2—deoxyribose, 7} &%=, phosphate—buffer, H.0.& &3, 2417+ &<t
RE-3-A1Z1 - TCA(trichloro acetic acid)8-%¥} TBA(thiobarbituric acid)& %<& ¥il 15 7h<
& 3 F&8 BAA 532 nmol M FHES 54

=45 Z4de] B B4 v,
(

A — B)
Hydrogen radical scavenging activity (%) = 4_ x 100

At AR FATNEY FAE
B: AR FAZE FHE

(v}) Lecithin oxidation system

A lecithing chloroformd] ¢l ¥ AA7IAE o] g3sle] &ujE 4A3 A|AT 3
FEE, 2 mM FeSO4, 2 mM asocorbic acidE H7}ste] Z3g3l
incubating ¥ ¢ ¥4Fs} A4S TBARSW (2—thiobarbutric acid relative substance)oll £]&}¢]
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%4390,
(4 — B)

AT AR TR FE R
B: AR H7hre FE =
(3) A7 Az, TA FE=2] FA0 et st a3 54
At AEF(10ml) o o7& 449 FE=S 1% F7kste] 60Tz BashuA, 19 7+40
= Apge] A (A7) TBARS) & 497 AAsioltt, Bdh Abl7h dojus JRs dopnr] 98 1
T Ao 28U AU A RS EA ST

L A9TE 35F

=

9] Sephadex LH-20%3 2 ygdA A

YA F== 450/65

7}, A94E FE52] Sephadex LH—20%8
o] &Ll A%, FAE 80% MeOH, CHCl; : MeOH(3 : 1)&g-&1j,
72t FE 5 58 9 S st 8 2 52 945 2Y 80% MeOHS &vij=
7}sle] shaking incubatoro] Al 4A)17FR 3utE =259t} 259 AaRE o1 & A= 3
&) ¢aHow Bttt

t}S chloroform, n—hexane, ethyl acetate, butanol®l

hydroxyl radical scavenging, hydrogen radical scavenging)<

- =
e} |
FEE9 free radical &A% (F dHA=3F, Axao

o fa AT 22 27
o] Lo A%, E2 FEES chloroform, n—hexane, ethyl acetate, butanol® 3 =
gAdo] £ ethyl acetate =& ©] 83} unknow peakl &2 FAH Y= ZElH o= A& 9
=42 saponaring g GA ol Jdow, A5 2 A A ant e Aew dezl
0|83l chloroform i3 EZFE A& 2lst7] fste] Silica gel
=7 A 7]1, chloroform %2

)& Abgstel 7
Ethy

B—Sitosterole] & &

column chromatography ©l| sephadex LH—20< 4 x 50 cm7}A

5% 2 g5 loadingsl o™, Z7]8 vl chloroform @ methanol (100 :

AdomRyY ggebiA 60ml¥ #8S FHstL o5 TLC (( oluene
1)) A7l & UV 254 nm, 334 nmoll A &<l & A—-E 7}# £

sttt
acetate : Formic acid (4: 5 :
stelom, 95%—HySO= A & FAREE 78] &date] 479 A8 (Fr.l-Fr4)o=
S FE3 Aolw e o R Fr2x: 21HEE-23HY A
7L7L lr:zg}ca]jr' o]% Fr.1<

otk &, Frle 1-20 28588

Fr.3& 24-27H° A, Z28]3 Fr.ds 20H-30H7MAe] A&
hexaneoll Al AAAstE TS vl T IAdAS 45 F AL
3} 3L, 254 nm, 334 nm IFolA Q& 4+ AdAE F(Rf=0.65)5 HPLC(u—Bondapak Cis
3.9x300 mm ; flow rate 0.8 ml/min ; inject vol detector, 280 nm)E %3] Compound

o= 3= Iolzh

0

., 20ul
& e A4 sk
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(U™ A Fr& &g - ZA) Fo] don, FAo] =L ethyl acetate®} butanol & 5S o] &3}
o] open column chromatography, TLC, HPLCE %3] ZAEZL &y - AA T, &
unknow peakl o2 FAE = ZgR ol A% EAQ saponaring Ax9 A B
acetateol A 7 & TS Ko, o]TS o]&dte] Y - AA Tl A=)

=

Phyllanthus urinarialleaves)

80% MeCH 40°C 4HR
fittration

Extracts

Dissolved in H 0

Extracted 3 times with CHCL

extracts
H,0 [ayer CHCIL, [ayer
Extracted 3 times with n-BuCH | Evaporated into  vacua
extracts
n-BuCH [ayer
H,C [ayer n-BuCH soluble [ayer
Evaporated
extracts
Silica column chromatography
{chloroform : methanol = 100: 10)

Frd
Frl

Fig 2. Scheme of extraction and solvent fractionation of chloroform extract from
Phyllanthus urinaria L. (Total exclusive seed)

2}, TLC #4

TLC A8 2 ZlEbAeke 57 % B4E Aoke A§e9a, TLC plates MerckAHe]
precoated kieselgel 60 F254(layer thickness 0.25mm, 20x20 cm, Merck Art. No. 5715)E A&
3} t}h. Compound I Toluene : Ethy acetate : Formic acid (4: 5 : 1, v/v/v)ZAA 7|
ato] 2el &9t B4 UV 254 nm, 334 nmollA &9 31331, 5% Fatg9e =y &
Aajo] el sl

S
A5 AFS 98] HPLC(High Performance Liquid Chromatography)Z & thS Table
29] 2o w2 EA3FY . &, mobile phase:= methanol : water(80 : 20) ©|4 uBondapak
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Ci5(3.9 x 300 mm) AFE A& om, 280 nmell A 2047+ S48k

Table 2. Operating conditions of HPLC for analysis Compound I from phAyllanthus urinaria

total exclusive extracts

Items Conditions
Instrument Young—Rin Associates
Column uBondapak Cis (3.9%X300 mm)
Mobile phase methanol : water = 80 : 20
Detector UV 280nm
Flow rate 0.8 mL/min

3. #EYAZFA 2 = T

7LoA =

(D) 298 F== A=

o9& Ax 100 g2 2000 mL 9 FHGTE 40C water batholl A 4A17F 5ot &3 &
&5tk B—Sitosterol?] AL o]-&3te] chloroform &3 EZFH v TElatr] 9lst
o] Silica gel column chromatography ©| sephadex LH—20S 4 x 50 cmZ7}A] 3 Al7]aL,

chloroform 2 &% 2 g& loadingst 2™, A7)-& = chloroform : methanol (100 : 10)&
AFgEte] AT, AdowrE  g@bHA somR  HIS  =Hsa o5
TLC((Toluene : Ethy acetate : Formic acid (4: 5 : 1)) 7§ % UV 254 nm, 334 nmelA &
Q¥ A-E 7bA e aholom, 95%—HoSO.= BN F fFAHES %
23] (Fr.1-Fr.4) o2 Wrdth & Fr.le 1-20 B82S 5338 oy 2

21HE-E —-23He] A, Fr.3+= 24—27H9 A, 183 Fr.4+= 20 -30WH7

o °l¥ Frld hexaneO*W Aagas £ o o) APPe A& 5 dgen o
S & Iolg} 3k91aL, 254 nm, 334 nm el A el 3 S Sl

(2) HPLC ¥4

Preparative reverse—HPLC(High Performance Liquid Chromatography)+ Table 3¢ %4
o2 HFH3 . =, mobile phasei= methanol : water(80 : 20) 9|4 pBondapak C18(3.9 x
300 mm) Z#& AFEEon, 280 nmolA 2087 S5
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Table 3. Operating conditions of HPLC for analysis Compound 1 from phyllanthus urinaria

total exclusive extracts

Items Conditions
Instrument Young—Rin Associates
Column uBondapak Cis (3.9<300 mm)
Mobile phase methanol : water = 80 : 20
Detector UV 280nm
Flow rate 0.8 mL/min

(3) GC/MS +4
Compound IS Preparative reverse—HPLC systemol| &3l #F 3l 53 =

2 B S4sg

Table 4. Operating conditions of GC/MS.

== GC/MS

Items Conditions
GC Agilent 6890N(USA)
Column HP 5MS, 0.5 mm * 30 m * 0.25 um

Held 200C at 2 min, temperature programed at
Column temp 10C/min to 300C and held at this point for a

futher 30 min

Carrier gas He
Flow rate 1 mL/min
Injector volume 1 ul
MASS Agilent 5973i (USA)
MS quad 150C
MS source 230C
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(4) NMR T2E4 2 574
'H-NMR spectrum< Varian Unity lnova 300MHZ(Varian Inc., Palo Alto, CA., USA)Z&
7 st om, CDCls—ds& & A8 3313l ppm &9 = LEF AT

4. TAETH &4
B oot AilE SAS systemsS ©]-&3t] ANOVAEA & o =0.05°14] Duncan's

multiple range test® A #HASA}.
[A3AEFAA] J¢-F& FEE & FEE € ¢4AAH AT
1. RAEH FRYAE &H

FBAAR L ASTFE FERE SAUGLZEE ofels} o] 558 ATl AL,
1) Total Ex. extracted with CHCI5:MeOH(3:1)
2) Branch Ex. extracted with supercritical fluid
3) Branch Ex. extracted with CHCl3:MeOH(3:1)
4) Seed Ex. extracted with 80% MeOH
5) Total Ex. extracted with 80% MeOH

. Al e

Colorimetric assay (@]t evans blueZ7} @5iH-go o HAU=ZE FoxE Ho] A
Ae 4TS ARE FATHES 37h
o ANeY

Multi—Screen System : 96 well plate format

e As 2 A

(1) 2A5%

ICRAl Mouse, male 553, 180v}Z]
(2) AloF 2 AH]
21 %] :  Elisa reader (Molecular Devices Co., U.S.A.), Centrifuge
(Hanil Co., Korea)
AleF @ Evans blue(Fluka Co., Swiss), Acetic acid(Sigma Co. U.S.A.)

mk A
(1) apit AAAIZ ICRA vhg-20 o975 FE= 50, 100, 200 mg/kgs 77701 g
A A d gl o] A X3S 4% evans blueE 0.1 ml/10g b.w. 8o 2 wa] FJuhyz A
Abstal T,

(2) 208 5 AgA Ao 3Aske] A F3 0.6% acetic acid= 0.1ml/10g b.w. o=
W FASEA T

o

uus
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o B2 F3}¥ evans blue

—_
110

el

(3) 208 &
Fat7] 4
FA .

S

o] 5mle] Ae]

S

=
=

Fol 630 nm

Al-8-3

=
=

}o] Elisa reader

S

&

]

24

(4) 2,000 rpmoll 4] 10&3F

B7MV &

g},

(e}
AR

gl

F3 P<0.0521 A5 9]

S

}o] Student's t—test® EA 3¢

S

3} M

—_
file)

ﬂo
B
B

9] in vivo FFAHElA BEYQ &7 79

7‘;% =

2. 99T<&

714 F) AR EE ofgel o] 3FS Ale Lol

by mhy o mh

_5.2 Z.E _&.E

.mw _WW .@w

u A A
T
7 oF ofF oF
MW T 8T
o~ ~
‘AWA_W — a [ap}
)A

[~

T

o

o

A

Freund's complete adjuvant(FCA) 3|3}

X
Nlo

22!

el
;OO

Jmo

)

Simple—Screen System: Single format

2k As 3 A

A

(1) Al

SD Rats, male 559, 7201}

Tr
T

=K

i
o
<

wK

B
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%

o]
Ho
gadl

)

bt

S

YItE U o] E A o|X|eof 1nfy]A o] ALS

¢

op

R

fFelvaeohE, & A9

s=& ARG

243

—_

A=
Ry

]
—_—

(4) Aol 74 2 A AE

@O AlFe]

o]

=
=
(mg/kg, oral)

;i
o

o

H

o

1101-1109

G1

1201-1209 50

G2

beta—sitosterol

250

1301—-1309

G3

oo
N
i
4

o

500

1401—-1409

G4

250

1501—-1509

G5

o
N
i
i

o

500

1601—-1609

G6

250

1701-1709

G7

iy
N
N

<
o

500

1801—-1809

G8

A

@ 7NA

AA AL 2

BR

fi’e)

MAEE P

3l 7 A2

£ 71A

SEEDE:

Tl

oo

vl A

wEeeltt

A&

AL A

=i
=

g

(2) A% =A

ruge]

_Zrl

B
bl

Gl

NS

Plethysmometer&

<
T

T

;0\_

Flot.

fi7e)

iy

il
B
-
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I
o
o
)
O

o}
U

)

~

o)

o
W
o
Ead

,_._&O

143t ek,
DEBED

=
73

]

shal P<0.05%

S

}od Hematoxylin & eosin stain

°

H71

9

17}

[}

3L

o] Student's t—test® = A A €

=
o

=

7} Wi

V1=

|

G

g},

B

file)
0

X
B
™

R

o 4 B a7

A=

FE=

3. J9T<&

7k Al

of A&

s

FZ % (Phyllanthus urinaria extract, PUE)<S

T

o

™

oy
&

—_
fi%e)

bl =3 R A

S

ol

A<
LTE

o

=

o}

=
S

25 18.6~23.3C, JUl5% 35.2~67.1%, 71315 10~153]/hr, ZHA|ZF 124]

8A), & 200~300 Lux®] EEAFSAA A}

9 4]

o

—_—

<

£o)

7N A

1101~1110
2101~2110

1201~1210
2201~2210

1301~1310

vhe] 5

10
10
10
10
10

(ml/kg)
10
10
10
10
10

Male

Female

Male

Female

Male

o (mg/kg)

500

1,000

r
N

all
o
.ZT
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Female 10 10 2301~2310
Male 10 10 1401~1410
Female 10 10 2401~2410

2,000

v, o]y
AREAe AT £l g EUE o851 kgD 10 mlo] BHOZ 2897k F 78 WR(AT)F
o soint
a9
(1) A 3 A4S

BE Fod 2 gilxde] AEEE W& Ether vFAAI & H42 & AAsta gF A% v,
H, A%, FA gk 3 (‘/V\)Oﬂ st Wty HALE 98] H&E S4-S A Al th
(4) Ny HAL

PRz Bjswo gy a3t gdAd = 2 ml& EDTAV} g-f3H HFHo FHalol &4
Z==27](Hemavet, USA)&E #A1slH a1, 1 ml«] AL sodium citrate’} $H-¥ vacutainer®l

o)
)

7ﬂﬁ?—r(Total erythrocyte count : RBC)

Al A~ (Hemoglobin concentration (Hb)
FvtE A2 EX| (Hematocrit @ Hct,PCV)

¥ 24 (RBC indices)

Ha A 8% (Mean cell volume : MCV)
B3| =28 % (Mean cell hemoglobin : MCH)

AT A EZFEZNFEE (Mean cell hemoglobin concentration : MCHC)

oh
A)
)

E})

F WIS (Total leucocyte count : WBC)

Q/\Tﬂr (Platelet : PLT)

W& 5= (Differential WBC count)

FWAIZF (Prothrombin time @ PT)

25 Zg 2" A7 (Activated partial thromboplastin time : APTT)

HEHHmE

ru&‘;l lm_l

NS X
1m r

é
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OR-ERELEIER
oF 7 mie) Folg ALolN $TA T A4 Pelg Bal RS welele] Az
)

™
7] (Hitachi 7060 Japan)& ©¢|&3lo] v 22 58S 545G

Items Test methods
— Total protein (T—protein) — Biuret
— Albumin (ALB, g/dL) — Bromcresol green
— Albumin/globulin ratio (A/G) — Albumin/Globulin ratio
— Total bilirubin (T—BIL, mg/dL) — Azibilirubin
— p—Nitrophenylphosphate substrate (DEA

— Alkaline phosphatase (ALP, U/L)
buffer)

— Aspartate aminotranferase (GOT, U/L) |— JSCC method
— Alanine aminotransferase (GPT, U/L) |- JACC method

— Creatinine (CREA, mg/dL) — Jaffe method

— Blood urea nitrogen (BUN, mg/dL) — Urease GLDH method

— Cholesterol (CHOL, mg/dL) — COD—HDAOS

— Triglycerides (TG, mg/dL) — GPO—-HDAQOS, Glycerol blanking

— Glucose (GLU, mg/dL) — Hexokinase method

— Calcium (CA, mg/dL) — OCPC method

— Creatine kinase (CK) — JSCC

— Sodium (Na, mmol/L) — Ion selection electrode

— Potassium (K, mmol/L) — Jon selection electrode

— Chloride (Cl, mmol/L) — Jon selection electrode

(6) A7l 54 2 SA4ad

BE 55 ] A Sob8 HALE A A8 Sof A& (Heart),7Hliver), A7 (kidney), F-21(
adrenal gland), B]%(spleen), 33k (testis), Fax(ovary), F- 33 (epididymis), &1 (thymus), A&
(uterus) 2 & (lung)oll gk F+AE S43F3H

Ab AE59] E A A 2

AT, dATAAA, dAqAEeA AAL 2 7S FY Aol geiA e Ak sEA4E v

wsl7] §1%F Levene's testE AASA L, #AFe] TAAol A AF one way ANOVA

testE AAlet] fre]ido]l #HE=EA /’\}ﬁﬁﬂgi Scheffe A4S AASATE Levene's test
L

A7} Hato] o]hHolW AIFHAAHOE Dumnett's AAL A}
SPSS(Base 10.1 User's Guide, USA) SAIX 2135 o] 8-3Lo] 4~33}
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Fig 1. Status of distribution in Phyllanthus urinaria L.

A& (Phyllanthus urinaria L)< =% 1948 2202 AAA R %, T, 2
A, BEd = Pt x]OﬂOH AAsaL glow, XgHqom F AolEs Hola o -
ghol| AP Sf= A& Phyllanthus urinaria L.t}

i1, 291 Yt A97E A BEE 2ANE AYEA S o9& ARA =
i AFETH SEE A A97HA vt A=l Bx&a glow 3 Afge 35

N Aol AT
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Table 1. Status of distribution in Phyllanthus urinaria L.

Location The number of plant distribution
N33°—34°, E126° —127° 1
N34°—35°, E125° —126° 1
N34°—35°, E126° —127° 3
N34°—35°, E127° —128° 2
N34°—35°, E128° —129° 1
N35°—36°, E126° —127° 1
N35°—36°, E127° —128° 8
N35°—36°, E128° —129° 1
N35°—36°, E129° —130° 1
N36°—37°, E126° —127° 1
N36°—37°, E127° —128° 8
N36°—37°, E129° —130° 1
N37°—38°, E126° —127° 4
N37°—38°, E127° —128° 1
N37°—38°, E128° —129° 1

Total 35

AR R W A B

Table 2. Expenditure of collection resources and environment in FPhyllanthus

urinaria L.
] ] ] Environment of collection site
Collection site Collection place ; X
Height(m) Earthiness
Korea 3 125 — 253 Sandy loam
Brazil 7 213 — 300 Sandy soil
Paraquai 5 236 — 350 Sandy loam

T R WAR A oA9TE FAAY £Pe T
v gRAd AFESE B8 A9l AN 3
FARQE dole) nebd, stebsto] 24FAA 2% 1

).

& YA BAE Aol Fe A, AGE Ege] AT 90
A, w4 5 TRl AgAe] Asa gol, e A J1E AR Pl B8

_29_



th o9 7E FPA

1t

i
4
Jm
o,
BN
>,

(1) 5 54 o 97E FA4Y duE 54

Stem length Female flower of lower leaf male flower of upper leaf Pistil and calyx Stem and bady

Capsule of Flat-globose
Pollen of stamen Leaf of oblong type Capsule and Calyx type, Three room capsule

red protuberance

Fig 2. Morphological charater of in Phyllanthus urinaria L.

Sl AREeA o7& ABA GeE 5ol el J1Fe] FolsA % 7]
Ak glo] o 7% SAMbe el Ha gk

T2t F A4 o9 TE FAAAS FAT F PetAnd 9 ANANAL o) &, o %
Tzo gy, 9 % v U B, 29 A9 NERDIA HH 54 S8/

o AFolA Y] FEEANES Qokstd ofeior Erh 2 EA F¥o] @ 15—-40cm, 20cmi 9],
10—40cm, 10—30cm// A E3IH 10—30cm, AA 2 o2 FHeo] Wo] Yar €L Qe ga7] ¢
7—17/3=7mm, 5—10mm, 5—15/2—5mm, 5—10/2—5m 5/ ZA°]5-10m YH]2—5m. F&F : OFF—%
T, GolF, A5, dF, Bl S T O 9A-9A T © 49-Hdd, AAARE) S5/ FE
Ao O A7 delF © 94 94 © 92 A @9 0 AYgS, F9H, ofFE S,
HAAY ACfls 5/ S8 (FdHe] Jdovt wig- &), A ¢ A o A 5/ HAL 8
g 17bs), Ae17E, @A S/ ARE1TE, shate] gl 3k Z—%Z#H, &

al

<1

29k 5/ el 3
ARk Qle] Tt H2A Fo] AWl o] Hal A Fol FAT X g shtol
$7] witel SIS AT F fle. GE oY, dEREd 25, 25 A 5/ 4] ot
Fiol 28, 2o r 1Y) oy g€ 1, 32 5/ A, 34, dEdvE 37 A
oA 2dE FeE 9. FE L Rod, 7HA SRl 2-37) Rold T/ dHEel &
o2 d9FKd 3-4/MAE 142 I, AAE gz Fe9, & 307 ol A8k £l
= AR gojA e X B o] 2 o]F=E J9F 3-4MAE 192 |, A= g=
wEg, e 37 okl S fdle AR HolA e X R 29 0 JE ST 6
N S/ X 671, A Fgol FH2Hol AW, 7% 67] Tl ofF ¢ 54 Mol 9l
= M) 7-89, 799, 7-10¥ 5/ 7-8€¥. FF : Ay}, HyY, Jdow FF, 34, {4
T&, Aedul, 523 2= 5/ A 382 El, HAEeH, Agde =34 9]
Aol Aol E7)7F U & % ot A @A o =z oojzh AsAl A= 2449



N 7R B W kg, RedE Aol gla g
o aok A% itk NEENA o] $ze vjshe] LT
A o 9TE AEIHE AW FAAR F oW B

Z7Ao] 42 — 43cm= il 7 2ol BA| 47 we EX

Ocm o] o2 a1, AL Aol FX|47F @oton, getato] FHFS = 64

amz FARY FoA F7+ A7lolH, AL o]y, 12HEAST) S 2 Bl £1E B g
He

YERNITHIES, 1713)

=
= —1 O
1l A 158 e S0 A A el AR AREAS 2 Askeleh,
e Ao KeN )
R =1 = —_
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Table 3. Growth characteristics of collection resources in Phyllanthus urinaria L.

Collection Plant No. of Leaf
site height ) length Leaf color
branch
(cm) (cm)
Korea 41.4 19.8 10.65 Green
Brazil 90.7 3.3 18.5 Dark green
Paraquai 80.1 5.5 10.5 Dark green

Korea Brazil Paraquai

Fig 3. Growth characteristics of collection resources in Phyllanthus urinaria L.

() 7% FUAR B3 2y
E 39 A AA Fusk B F lE §Fe vebte] £PFel 1.93 mgmlE 7HY
=7 e om, Bekdol 1.65 mg/mD), $Fo] 149 mg/mlE 7HY W S etk

[e) [e)
T o o=

Superoxide dismutase (SOD) FAFEA & Ietd}o] 78.38% = 714 w2 FAE HEUYAL
H

Bekd 58.67%), = 46.81% =ol™, Ak FEES] SOD FAFEo] 85.3%<1 WA Aot
Hlaste] & w) o9& FEEC] K3k FE=9 SOD ARl HlE va W AgE
HHER AT



Table 4. Antioxidation effects of Phyllanthus urinar extract prepared by mixture solvent

. Total phenolic §OD—liked Hydroxyl Hydrogen
Collection Jeid contents activity EDA radical radical

site scavenging scavenging
(mg/mL) (%) (%) (%) (%)

Korea  174340.003 45.65240 64.772 84.627£0.043 52.91540.941
Brazil  174340.003 45.65240 64.772 84.627+0.043 52.915+0.941
Paraquai 1 72340.004 61.80540.982 92.160 94.719+1.358 23.790£0.400

J

o¢7&9 FEE0] g DPPHO & AAgoss S48% A3 setato] 67.27%, =
50.88%, Ttetito] 34.80%0lw g k& H AEArA o ks AEEel tigk Aol ¢
St XmA e} SAHS At A EAdo] 20%7REe] S-S Wagh uiel s olF =
& AxFosS BolFa Qlth Hydroxyl radical A~A &A1 vlelzto] 95.80%, Bet2 81.64%,
gk 81.54%01™ gh=al oFx e tigh kst anE Mg Ad A, A, o4y o
52 hydroxy radical 2&7%5°] 90% o]/dolttes Aol vud o oAfFE FEFES
hydroxy radical 2A&A L& FASHAY =& A3E YeEl ATt Hydrogen peroxide &A S
Ao Betd 36.27%, B 36.07%, dj? 33.66%°1™ Yoo 2o ¥ ye] itz A4
55.6 — 66.6%%F Hwd W thh w2 FFS HEhlAoh

2. AfT< FTA Lo}5A

o] oz Ayl Hprd o) A7 3mmola AFol] 3 —6H o] EAZ g3l Eal= A
oln], Zo] 1.05 — L.3mola FHFE 0.29g Welolt},

Table 5. Germination rate to temperature condition in Phyllanthus wurinaria L.

Temperature condition 15C 20C 25C 30C

Germination rate(%) 12 32 68 54

o] -&F 2] oA 28 25-30TC W ol A 54—68%2] Wol&S BPon ZHol 50% =
HA metaA of &L gFA V= 4894, 5w 29T 59 9
o7 3t HAT(E 5).
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Table 6. Germination rate to Storage period and temperature in Phyllanthus urinaria L.

Storage Smonth 10month 15month
period and Control
temperature 15—25C 5C 15-95C  5C 15-95C 5C
Germination

rate(%) 65.8 35.9 62.2 2.1 50.7 0.6 15.6

oA9-TE TAY AHFS 0.29g W =E wAEA e &stw, mjAEA; ol oA HA A
o8 Aol g2 Ao Ak Hi4e oAFTE TAS AV, HE st 5T
2 15-25TCeA Z+z} 5, 10, 16709 A% 5 spFg A3}, Tx4] wol&- 15-25CTAH%, 1074
4 o] Fo= Wolgo] 2% olstE FA38| A5t HArh. Aol TR ATE S 10711%J lhis
ol Ao g FHY, FA AFFAZAL 5C, 10/1Y & Aew Ft A (E 6

3. 47 ¢A Are g

(D A4 =271 778

Table 7. Growth characteristics to sowing time in Phyllanthus urinaria L.

. Emerg Plant Branch Shoot .

Sowing ence . No. of . Yield

. height length weight Index

time rate branch (kg/10a)

(cm) (cm) (g/plant)
(%)

Apr. 20 52 54.5 26.1 49.8 110.7 161 100
Apr. 30 69 57.5 27.3 51.6 123.1 213 132
May 10 89 50.3 24.1 50.7 84.3 285 177
May 20 89 46.6 22.0 43.0 123.2 252 156
May 30 90 40.7 19.3 34.9 47.9 221 137

E72 2006 109 AFe FAE 2007 A=A A2 A2 AR 30 X 15em, AlH]
F(kg/10a) : 7-4—3—2,000(N-P-K—-EH)) & A|&3 & FFA7|HE 49 T, o, 58 A, T,
shaoll Zhzt ShEst & AS 2 SRS AR Aol mEA|vE S 59, Tl ¢
Fotglom, ol 39 Ao o & FAO| WolA o] 25— 30CE L oldd FAfol
o, webA 49 BFRTE 7] 2o] Asete] o 9-gE oA 9T o] fAFg 54 o] %
7F EFo] Eo} FFo] T4 H Ao=w o Hr
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(2) AXAE 75

Table 8. Growth characteristics to planting density in Phyllanthus urinaria L.

Planting Plant Branch Shoot )
. . No. of . Yield

density height branch length weight (ke/102) Index

(cm) (cm) (em)  (g/plant) —°°
20 X 10 57.8 28.3 53.6 144.4 506 184
20 X 15 53.8 28.0 51.5 134.9 409 149
20 X 20 52.4 27.4 47.2 144.6 392 143
30 X 10 42.0 22.7 34.8 158.8 348 127
30 x 15 47.7 24.8 44.8 169.8 334 121
30 X 20 45.3 26.3 37.9 138.8 274 100

H8E A& AFANEEE  FHslrl st s¥EFEel AlH|Z(kg/10a)

7—4—3—2,000(N-P-K—EH])Z A|-&3 3 AYAUx= 20 x 10, 15, 20cm, 30 X 10, 15, 20cm = 2z}
ZF 93t 3 A5 9 FRe 2ARRE Adold, @A 2 A9 30 X 20cmol A
WA 4R Sl ol on, AT 20 X 10emo A $HL 506kg/10aR A2 (30 X 20

em) KT 84% =5 T

%

sk
g

(3) A& AMA 51

72 AFTEY AANRES 78] fske] 59 Tl AAAE 30 X 15emell H 4
HIEE 0,3, 6,9, 12kg/10a 212 A& & AF B s 2ARE A3}, 24 6kg/10a A&7
of @HA G o] 376keg/10a2 FH|FHT} 80% T H AUtk

Table 9. Growth characteristics to amount of fertilized nitrogen in Phyllanthus

urmaria L.

algpljir;gtei(r)ln }f)elfgriltt No. of ]lgerigtcf? \iziogofft Yield Index

(kg/10a) () " ) (gplany K10
0 39.4 20.9 34.2 53.2 209 100
3 48.2 26.2 46.1 118.3 284 136
6 50.7 28.8 47.9 132.6 376 180
9 45.7 25.0 41.3 125.9 274 131
12 40.7 22.9 36.2 103.3 262 125
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(4) ol2 9 I EAu7]&

A = Aol A5 Bst o] glow, dEAgul= 2w Al b A7t
1 e Fx TS afdow oA ¥ 4 glon, I IEAgN gitr EYFEEES
g Yrg FF 2 AFFHZ adrt A Ha 9l

o] S-T&2 ALAEZA Auirise] MEEA koo, X 102 o9TE AwiAl
AR At 7t gEARE YSEALS AR Aot IEAEE A5 4
Aui7E AREo] 88.6% % Fy B Ay AYuiEY Eskow, 2, EASF, 2AY T §
o] AFo]l ¢ Aow yehgth FH2 AN E Yyt s 2 o] -5

of Lo et 57% =5EHE A3E B

Table 10. Growth characteristics to mulching materials in Phyllanthus urinaria L.

Emergence  Plant Branch  Shoot )
. No. of . Yield
Treatment rate height branch length  weight (ke/102) Index
(%) (cm) (cm)  (g/plant) %
Black PE
mulching 88.6 58.9 27.5 50.2 132.6 412 157
Straw
mulching 83.5 54.3 25.4 48.7 127.8 378 144
Non
mulching 65.3 52.7 21.5 46.0 121.6 262 100

Table 11. Comparison of growth characteristics between seedling and transplanting in Phy

llanthus urinaria L.

Emergence Plant o o Branch Shoot Yield
Treatment rate height bra'nch length weight (ke/102) Index
(%) (cm) (em)  (g/plant)
Seedling 65.3 46.4 21.5 40.6 134.5 385 100
Transplanting 99.6 59.5 27.0 48.0 192.7 468 122

* Sowing time : Seedling — Apr. 20, Transplanting — Jun. 20

wh $EAE £ R Az T3
E 12 o975 FHAVEE AHS 2AG Astolv], As] A< 89 209 5
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Table 12. Growth characteristics of harvesting time in Phyllanthus urinaria L.

s

3 4 5

Days after drying
Fig. 4. Dry matter ratio by temperature condition

_36_

Harvesting Plgnt No. of Branch Sh.OOt Yield
times height branch length weight (kg/102) Index
(cm) (cm) (g/plant)
Aug. 20 58.9 26.5 40.2 132.6 412 100
Sep. 20 58.9 28.4 49.7 147.8 478 116
Oct. 20 58.9 31.5 52.0 161.6 562 136
4= 9GS AARE AFAM A7) 40, 45, 50, 55C FAAA AxpRES
A3 Hi RS 29.5% SEd5E 55C 29, 45-50TC 39, 40CoAA= 7] A28
100
. 90 =—t=40T
X 80 .
3 20 === 45C
g e T est
5 50
g 40
£ 30 Ly A
> 20 |
O 10 |
0

in Phyllanthus urinaria L.
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[A2EETHA] A¢7<€ 7 & 849 £29 2971« &¥

il

IR O ECIDELEER I B

7} o4 97s Az, FA49 olsetd 54

o9& Azl FAko AR B A= Table 13 2o} FEEHS d% 7.3%, F
b 6.3% % F-Ho| mE £ el Aolrt Adss & 7 AMT Z3)E FHS dx
9.17%, T2 8.12%, =AW SFe HAx 12.27%, FAF 21.37%, =94 shako HXx 5.25%,
A 3.89%% YErwth T e Ag- AYuHs ded o5& dAx, A AL B,
Ba, Ca, Cd, Fe, K, Mg, Mn, Na, P, Si, Zn &%&S ICPE AH&3ste] 543 23+ Table 2,3
I 2 Aal 249 A A 294 FEY DS A9TE TS 297 450/659] 2719

A FEsto] YA sto] i S5 Allskal Al AR siSith dnb Al FEGE vE, 244,
fer7h i, 2AY) 8 7R ”

o7& TAHe drt
o7& T 45 5
2ke] 75 #7152 vluAl 82 = #7} linolenic aci
A Jebstth 20719 hexane FF 27 Bl1WA] hexane FE=9 49 A7PE =8kow, v, =4
L7k Apke] g Hsd RS Uiy 2HES As 1 7
As G4 sl webd A8 2HE] o] w2 294 = Wiel o £

3

%)

Table 1. Proximate composition of Phyllanthus urinaria L. (%)

Moisture Crude fat Crude ash Crude protein
(%)
Total,
exclusive 7.3 12.27 9.17 5.25
seed
Seed 6.3 21.37 .12 3.89
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Table 2. Mineral contents of Phyllanthus urinaria seed by different methods
(Unit : mg%)
v AR | A5 Al B Ba Ca Cd Fe K
3.1017| 8.812 1.447 1.559 813.2 1.657 4,913 1051.4
mg/kg HF| 142.1 23.3 25.1 13108.9 26.7 79.2 16948.8
IR el S PN A Al B Ba Ca Cd Fe K
3.6675| 7.266 1.591 1.542 952.4 0.1263 | 5.143 1280.8
mg/kg FHF4k| 99.1 21.7 21.0 12984.3 1.7 70.1 17461.5
A Als Al B Ba Ca Cd Fe K
4.5363| 48.02 | 0.3625 | 1.196 411.6 0.008 39.14 221.6
mg/kg HEa| 529.3 4.0 13.2 4536.7 0.1 431.4 2442.5
Table 3. Mineral contents of ZFPhylianthus urinaria seed by different methods
(Unit : mg%)
R RREE Mg Mn Na p Si Zn Hg
3.1017 211.4 4.37 8.577 159.92 12.23 2.849
mg/kg | HFwk | 3407.8 70.4 138.3 2577.9 197.1 45.9 0.0824
ANER- | A 55 Mg Mn Na P Si 7n
3.6675 250.8 4.211 6.331 194.92 11.7 3.168
mg/kg | HZEk | 3419.2 57.4 86.3 2657.4 159.5 43.2 0.0619
A N Mg Mn Na p Si Zn
4.5363 169.7 5.047 2.391 276 11.44 3.498
mg/kg | HFF# | 1870.5 55.6 26.4 3042.1 126.1 38.6 0.0159
Table 4. Proximate composition (%)
Moisture Crude Fat
Extracts yield of oil (%)
(%) (%)
Total, T?ta!, 69.09
exclusive 6.08 2.40 CcO2 exclusive )
seed seed
Stem -
Total,
Stem 5.39 0.86  |CO2+EtoH| €Xclusive | 79.59
seed
Stem -
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Table 5. Z4A FAE o] &3t AFE& FTAFe] Uk E B4
>~ H
T
oA-1E TA 4.2
o
(KOH H| =45 =7 | FER) | ZAW (%)
mg/g)
A5 7+ 4.0 0.914~0.921(1.471~1.474| 103~118 0.1} -
o] §-7<% SCF 1.31 0.927 1.481 196 0.1667 16.8
o] 9<% Hexane 2.25 0.931 1.48 193 0.0718 20.1
Table 6. ZUA FAE o] &3 oL FAFe] A WA B4
ZA (%)
oA-TE TA 19.7
R W2 %) 2 HZF(mg/100g)
campaster|stigmaste [3—sitoster
Cl16:0 | C18:0 | C18:1 C18:2 |(C18:3
ol rol ol
35.0~50.(35.0 ~50.
A71E8 71% [7.0~12.0/3.5~6.0 0.5 - - -
0 0
o] 1<% SCF| 6.4 6.2 11.4 16.8 59.1 0.9 68.8 45.6
o &
6.5 6.0 11.2 17.4 58.9 0.4 30.2 22.2
Hexane
2. 94¢T¢€ Az, FA FEFE9 LA
7F Az, A FEE ditskE
(1) &%

o] - ¢] 80%MeOH, CHCl3 : MeOH (3 : 1) 3-8l A 32(CO,, Alcohol), H]Al,
Zu| A o] odte] BEoWE FE3 AP} 80%MeOHONA HE 26.69%, A 6.60%,

CHCl3 : MeOH (3 : 1)ellA ®*x 10.25%, TAF 21.16%,

%9l

A FE2(A% 1.50%), 1A, Z1)A

w2(Hx 29.94%, 36.99%)= & FWH =20 webs gl 2 Apol7h vrERR

.
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Table 7. Yield and contents of FPhylianthus urinaria

Yield(%)
80%MeOH 26.69
Total, exclusive seed
CHCl3 : MeOH(3 : 1) 10.25
80%MeOH 6.60
Seed
CHCls : MeOH(3 : 1) 21.16

Table 8. Yield and contents of Phyllanthus urinaria (treatment of S.F)

Yield (%)

COq

1.50

Alcohol

2.17

(2) Az

Table 9. Antioxidantive Effect of Phyllanthus urinaria

H

3 580 Pus

Total phenolic
acid contents

SOD-liked
activity

EDA

Hydroxyl
radical
scavenging

Lecithin
oxidation

(mg/mL)

(%)

W.B(T.60C)

1.997+£0.004

63.090£0.598

92.026

94.884%0.330

27.509£0.144

W.B(S.60C)

1.442%0.006

59.846+1.446

42.226

95.434£0.343

31.597£0.359

S.N(T.257C)

1.723%£0.004

61.805£0.982

92.160

94.719£1.358

23.790£0.400

S.N(S.25C)

1.429£0.004

66.867%0.851

53.015

94.251£0.333

23.601£1.715

S.K(T.25C)

1.692£0.019

50.893£0.022

89.145

95.682£0.265

23.233%0.140

S.K(T.40C)

1.934%0.015

78.379%£1.172

67.273

95.804£0.172

36.073£2.018

S.K(S.40C)

2.244+0.009

75.431%£0.212

35.584

95.740£0.277

35.682£1.466

S.K(S.257C)

1.704%0.001

60.714£1.010

69.447

95.562£0.126

26.022£0.136

H.M(T.80C)

1.962%0.000

07.694£0.167

92.377

95.792£0.082

23.789£0.926

H.M(S.80C)

1.443%£0.001

55.990£1.629

34.103

95.187%£0.333

26.762£1.436
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O ZF =T

F Hle=d T2 dx WB60TC) F2x3o0A TA= SKQOC)FExddA 71 =4
Ehgkon, dx SK(25C), 2 SN(25C) FExAANA 7 e TS UEdY. #Hls
shetES AEAkde diEY e AAdEHE2A s Fx9 Ay 7sE A g
t} Kang 59 AFHuAMo] o3td FUES &2 Sz FE53 45 F9o e H=d
F 0.71-0.99mg/mlE S8E A vaste] & wf FEHY 2= o HE=gEo]
OEA SAES & F UdAdnt

@ AAFo] 5 (Electron donating activity)=4

A& FE=o| tigk DPPHel| 93t HAAsoss
92.37%, EAF S.K(25C) 69.44% = H& HAAFF
H.M(80C) 34.10% = 7H¢ w2 245 yehli o
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@ Hydroxyl radical &7 %

o] $-FtL&o] FELEo| thdt hydroxy radical 2AZFAE HM(80C) 95.79%, =4 S.K(257C)
95.56% = 7P Eokom, Az, FA % SN(25C) 94.71%, 94.25% = 7} W& Avts v
of FATh F=ak oFx Qe ek ks ayE gAe Ay AuE, A, oy dES
hydroxy radical &271%°] 90% ©o]’deldtt= Ay} vuwgd uf o9-5& FEE9 hydroxy
radical 2AEAHS FABIAY & 235 YERSIT.

@ Hydrogen peroxide &4

o]-¢-7 9] hydrogen peroxide 227842 M %, TAF B WB(60C) 27.50%, 31.59% = hydrogen
peroxide 227 o] =) vrelskom, A =S K(25C) 23.23%, =AF SN(25C) 23.60% & 74 W& k4]
S W) o F-74&2] FEEof 3 hydrogen radical 2752 Yoo 5(11)2] X% 33| o] &Alks} A
55.6 — 66.6%2F W wf thA w2 ARES eI

® SOD-liked activity

SOD A & X%}_Oﬂ/ﬂ—‘: W.B(60C) 2&x7A0- 2= SN(25C) 2270
249 e, A% SK(25C), 4 HM(80T) F&xddA te 84< ug
¢ SOD WA}%HJOl 85.3%91 B A3H(13)9 vlaate] B u ofoT&e] 2z
A} =289 SOD GAMEA o HE)] thah e ATFS e T
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Z9E 32 F flavonoidE 'Otk 05 9 WHE-3HH oFAEE complexE Aol o529 &
AZES 7 AL Qlo] A A8 Fikstel] gk akstAl R 2 delA Q)

A e AAEFLEAR] Sesamol oA 7 =) ‘/}E}Mﬂ“ﬂ P.U.S(CHCl3:MeOH
1) oA 7bd e dhee YJeRdaL, f a4 w2 B-Sitosterol> 1.122 mg/mle] HFS o}
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Table 10. Contents of extracts from phyllanthus urinaria

Total Hvd 1
_1 ydroxy o
phenolic acid SOD. 1.1ked EDA radical Le@thm
activity . oxidation
scavenging
contents
(mg/mL) (%) (%) (%) (%)
P.U(80% MeOH) 2.522+£0 78380%1.172 67.273 94.162%£0.004 67.080%£0.329

P.U.S(80% MeOH) 2.24240.002 75.431£0.212 35.584 94.82540.066 63.865+2.574
P.U(CHCI3:MeOH 3:1) 1.27340.002 89.440+0.661 14.918 90.40240.069 56.042+0.931
P.U.S

(CHCI3:MeOH 3:1)

0.983£0.002 86.362+0.551 51.049 61.964%0.101 24.438+0.602

S.F(Alcohol) 1.128+0 91.308+0.602 4.038  90.270%£0.131 21.727£1.698
S.F(COz) 1.023£0.002 88.604£0.680 4.711  90.757£0.682 70.837%£0.493
Sesamol 0.408%0.003 54.372%£1.898 84.779 91.243%0.005 75.097%£0.164

Tocopherol 2.254%0.005 82.919+0.200 89.204 92.835%0.130 84.431+0.657
BHA 4.395%£0.002 23.352+4.015 91.150 92.835%0.130 84.973+0.329

B—Sitosterol 1.122%£0.003 89.456=£0 2.242  91.685%+0.00549.070£1.041

o,

Ak A) 91 BHA A
A4S e AT

SOD fAFEA S S.F(Alcohol) FFoA S A4S Yedda, g

@ Superoxide dismutase (SOD) A& 54
of| & 2
7 w2 g8 Below, faid <l B-Sitosterol> 89.456% = =

rlo

@ A sole
of§-7&9 FE& g DPPHe o3
A 7P =& dAakeoles Belen, FaAdEdd B—Sitosterol o] 2.242% = 7}% ;}% 27

2 hehngie.

@ Hydroxyl radical 27&4 =4

o] 9-F& 2] FEE 3 hydroxyl radical 244 L P.U.S(80% MeOH) FEEA 714
=9kon, P.US(CHCI3:MeOH 3:1) FE=A 7H¢ w2 235 BHo FA1, Fadied B8
—Sitosterol& 91.685% % & A4S Kol oo 3 WA ¥ oo ol g, kst g
ol =2 =40 o iEH S FHoE AZtE o A

]

® Hydrogen peroxide &~A<d 54

19759 hydrogen peroxide A71€/d-2 I AAESAIQ] BHAON A hydrogen peroxide Z~71&4d o]
7Hg =7 YElsker, SF(Alcohol) FE&ol 7P W &4 Btk fadwel B-Sitosterol

49.070%2] &S LERAL
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lative distribution of WP {.m)

B 3lZa Cumu

P

Kag

X0

146.10

T8.6b

Yield (36)

Yield(%)

29.894

G.P*

36.99

powder of SSviamifus uringrg
** - Uirafine-powder of PRyliandfus urinaria

up**
: General

U.P ext.

"

= oldlsh g,

FE8 47

S.F (CO2) + water' S.F (Alcohol) + water

S.F (Alcohol)

S.F (C02)
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S.F(Alcohel
S.Fco2)FEE (Alconol) =2 N i

7@ 41 §F(C0,)

Fols= 3l t}& chloroform, n—hexane, ethyl

=S Aol 37t = Aoe= &
2] % B-Sitosterol®] A AL o] &3] chloroform #3 E2ZXE AES Egstr] Y5t
Silica gel column chromatography © sephadex LH—20S 4 x 50 cm7Z7MA] =3 A]7]aL
chloroform #& &% 2 g2 loadingd}$ 2w, A7)-&ml+= chloroform : methanol (100 : 10)
Abgsle] AQEYY. AdoziE  L£@ddEA 6omR  BEIS SHEn
TLC((Toluene : Ethy acetate : Formic acid (4: 5 : 1)) A7} 3 UV 254 nm, 334 nmol A
9l F A-E 7b4 2] s om, 95%—1L,S0,2 WAL F §AR T Edete] 47)9]
8 (Frl-Fr.4)o 2 vrol A 553 5 A5E AREsSITth

=%z u 3 3
O7'<‘60]_1_

©
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Az &9 Hsdxks A Z3 Sesamol(0.77mg/mL), BHA(0.60mg/mL),
BuOH(0.46mg/mL)s= S % YElE o™ Hexaned} Water o4 (0.008mg/mL, 0.061mg/mL) =
71 3EA yeEgoewy, A BIEELS Sesamol(0.90mg/mL), BHA(0.72mg/mL),
EtOA(0.51mg/ml) =02 e on, HexaneToll A (0.069%)2 7Hg WA YeERRth

SODS}F frAMRE &3 &lo] superoxide anion®] E4S <Al A2 5 = FA=He &
5SS =43 A3 Tocopherol(98.62%), CHCI3(97.22%), Hexane(96.83% )0 52 UEF O™,
BHA(11.81%)7} 7% & dA4& Yelyodrh. ANEIE9 AP Tocopher01(95 30%),
EtOA(84.34%), BuOH(73.33% )%= .2 el o™, BHA(32.05%)7F 713 e 248 eh)gl
=3

DPPH$} oA5-7& FEEY +9=5 W3AIAH DPPH scavenger 4 543 A3
EtOA(91.51%), BHA(90.39%),% ¥ AAE ol ss Blo™, Hexanes oA (18.84%) = 7+
e 48 Rtk A BEES EtOA(89.80%), BuOH(83.25%)F oA & AAEq5S 1
o, CHCl:(17.79%) 5l 7 w2 245 depddd.

oJ9-F&  ®EF9  Hydroxyl radical AAZAHE AT A3, BHA(98.52%),
Water(98.40%), Tocopherol(97.93%), BuOH(97.90%), EtOA(97.34% )% <o & YEltomn,
Sesamol©](94.49% )% 7F4 & A4S Bt A 2359 A9 Tocopherol(97.09%),
Water(97 05%), BuOH(96.89%) =2 = YEISE O, Sesamol(90.25%)°] 7} w2 &4 e}

At AT E FEEY BEFo] 2 9 hydroxy radical 2AZA S Hol= ZHow
l“io} AGTE FEEAT s o] w2 B o fiEo dS AR A7tE o
Ep=

Hydrogen radical 274 &A-& SODol| & AAE sl 4E peroxidaseE #H7}ste] &
I AAFAR FAAA HFTAH R AHE JAXNATFE THE SAHse AR 2 AP4
7} BHA (57.27%), Tocopherol(50.37%), Sesamol(42.91%), Hexane(34.73%), BuOH(31.09%),
EtOA(B0%) o2 7]E9] atsiAl Hohe tha We A4S vetdlen, CHCls SollA 7H
o S WY A 23 E2 749 BHA(88.60%), Tocopherol(83.78%), Sesamol(82.07%),
BuOH(76.84%)2] &4& Hlow, CHCLZ A (56.09%)% 7H¢ W& 248 Yehii. o]
g A9z 5 ), A9FEode Fe2-58 Fol U= B-Sitosterol R ofuz}, ol 7}HA|
71574 Edo] @Wol EAY o R A5 ETh
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Table 11. Antioxidant Effect of fraction of P.U.(80%)

Total phenolic| SOD-liked Hydroxyl Lecithin
. .. EDA radical A
acid contents activity . oxidation
scavenging
(mg/mL) (%)
CHCI3 0.140£0.004 | 97.216%0.284 43.356 96.901+0.002 | 24.178%+1.676
Hexane 0.008£0.002 | 96.826+0.346 18.836 97.221%£0.037 | 34.727+0.079
EtOA 0.276%£0.011 | 82.743%+1.906 91.507 97.3444+0.071 | 29.996%1.646
BuOH 0.461£0.020 | 66.670%2.096 86.712 97.909%£0.036 | 31.092+0.417
Water 0.062%+0.00 | 59.503%£2.274 41.978 98.401%£0.036 | 18.365%0.352
Tocopherol | 0.222£0.005 | 98.622%£0.135 87.414 97.9344+0.071 | 50.366%+1.030
Sesamol 0.766+£0.018 | 40.064+2.267 82.918 94.4914+0.066 | 42.907%+0.808
BHA 0.602%£0.011 | 11.806%£0.982 90.387 98.5244+0.001 | 57.269%1.505

Table 12. Antioxidant Effect of fraction of P.U.S.(80%)

Total phenolic| SOD—liked Hydroxyl Lecithin
. .. EDA radical A
acid contents activity . oxidation
scavenging
(mg/mL) (%)
CHCl3 0.139£0.001 | 71.183£0.978 17.789 95.591£0.057 | 56.087£0.044
Hexane 0.055£0.000 | 72.931%£0.288 18.596 94.903£0.114 | 57.271£0.248
EtOA 0.508£0.000 | 84.337%£0.578 89.801 94.498+0.229 | 75.041£0.115
BuOH 0.358£0.000 | 73.332%£0.279 83.254 96.885%0.172 | 76.839£0.351
Water 0.219%£0.000 | 70.968%+0.000 48.264 97.047£0.286 | 72.631£0.052
Tocopherol | 0.224+0.000 | 95.306%0.061 39.038 97.087x£0.000 | 83.783%£0.367
Sesamol 0.905£0.000 | 47.815%£1.070 79.762 90.251£0.172 | 82.067£0.215
BHA 0.718+0.000 | 32.051£1.813 86.558 95.510£0.172 | 88.603£0.084
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o} TLC &4
TLC #42 F=d, 338, 1838 F=55% 743l B-Sitosterol — Hexane :
EtOA(65 : 35, v/v), Saponarin — EtOA : MethylEthyl Ketone : Fomic acid : Water(50 : 30
210 1 10, v/iviv) 2 AETE TLCE AASA T TLCAHY Spot2 UV—Lamp= 32l3t
% 5% H.SO.= 247y drAlslo] spoto &9 31th. TLC A3 £33 FEEA 384 o=
RiX7F 2 sddde 45 ST &+ AUt E oy

—Sitosterol & FAGEHT, 1 9ok @& 7|54 EdEC] EATS &9l sioen, A& oy
7HA 245 WY - 54 Tl Aok

53], Fr.1& hexaneol X AAASIE FdsS ol A9 JAdAHS €2 F ANy o=
s}t Io]g) 319l A, silica gel TLC 72l Rfgk2 0.65(EtOA @ Toluene : Fomic acid = 5: 4:
1, v/v/v)) 2 YEFRETE

ML
rlo

FEHE, Supd TLCHH
Mobile Phase
Hexane : EtOA(65 : 35, v/v)

FEUHE, & TLCIE
Mobile Phase

EtOA : MethylEthyl Ketone :
Fomic acid : Water(50 : 30 : 10
10, v/v/v/v)

8 9 0o

Fig 1. TLC pattern of Phyllanthus urinaria
* 1. : B—Sitosterol, 1—1 : Saponarin
* 2. : P.U(80% MeOH)
* 3. : P.U.S(80% MeOH)
* 4. : P.U(CHCI3:MeOH 3:1)
* 5, ¢ P.U.S(CHCls:MeOH 3:1)
* 6. : S.F(CO,)
* 7. : S.F(Alcohol)
* 8. : NANO—P(MP)—80%MeOH
* 9, : NANO—P(UP)—80%MeOH
*10. : NANO—P(MP)—-CHCl3:MeOH 3:1
*11, : NANO—P(UP)—-CHCls:MeOH 3:1
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39y TLCHH
Mobile Phase
Hexane : EtOA(65 : 35, v/v)

f 23 4 6 6 78 8§10 11 12 13 14 16 16

-

w8 TLCHE

Mobile Phase

EtOA : MethylEthyl Ketone :
Fomic acid : Water(50 : 30 : 10
210, v/v/v/v)

-1 2 3 48 6 7 8 8 1011 4213 M4 1616

Fig 2. TLC pattern of Phyllanthus urinaria
* 1. : B—Sitosterol, 1—1 : Saponarin
* 2. : P.U(80% MeOH) — HexaneZ
* 3. : P.U(80% MeOH) — CHCls%
* 4. : P.U(80% MeOH) — EtOAZ
* 5. : P.U(80% MeOH) — BuOHZ
* 6. : P.U(80% MeOH) — Water3
* 7. : P.U.S(80% MeOH) — HexaneZ
+ 8. : P.U.S(80% MeOH) — CHCls%
* 9, : P.U.S(80% MeOH) — EtOAZ
+10. : P.U.S(80% MeOH) — BuOHZ
*11. : P.US(80% MeOH) — WaterZ
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£ -Sitosterol A -Sitosterol

7 -Sitosterol § compound I (Fr1. A&} A -Sitosteral f compound | (Fr1. A1 ¥F)

Fig. 3. TLC pattern of Compound I
% Mobile Phase(EtOA : Toluene : Fomic acid = 5: 4: 1, v/v/v)

2}, HPLC &4

HPLC(High Performance Liquid Chromatography)+ s o] Ao =2 EA3139 k. =, mobile
phasei= methanol : H,O(80 : 20) A4 (u—Bondapak Cis 3.9%300 mm) ZHS A3 o,
280 nmell A 203F 433t

— un no peakl &(EA}=Ho] 59 s

55 A%) H& gt o= AlE9 &4 saponarin® F4
o, AR Ay Adxo A EEE T ethyl acetate FolA 7FY & S H o,
HPLC A& 43 dielA HE H3Ao A =4 2854 Tl & ol=4do] x4 I
" B-Sitosterol ¥} saponarin® FHBAE T T AFGo|w, o] AEAAE AHFo=E
saponaring 7+&-54 = AA.)
— un no peak2 = EAFFo] (414.7)%1 A FEZ B-Sitosterol = W om, TLCZ &4
B 39l & sephadex LH—20 column chromatographyS %3 €& Fr.1S hexaneol A A2
A3ts FdRS W T IAEE S 7 Ao o F = Iolg Gtk o] &g
% I+ MeOH : H,O = 80 : 202 542 = p-Bondapak Cis (3.9%300 mm) Prep—HPLCE

AAIEFe] compound IS = &8 A A &t

g
=t
=

r_{
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unknow peakl, B—Sitosterol(unknow peak2)=® FAE+= X F &2 HPLCHHE

1280.9222 -

& et [mv]

— ‘ 7 33.8374 — S— —

22.2688
| |
E 107007‘
ol
"
| \
} ~0.8683
|
| |
-12.4369 — S— 4 = = I
2.00 3.00 4,00 5.00 [} L’G 7 ‘DO 8 :JD 9.00 L he9 e : OOMW [ th‘l.OO 800 & 0
N[z ‘ - B i
Saponarin(S.T) f-Sitosterol(s.T)
Fig 4. HPLC pattern of Phyllanthus urinaria
Unknow peal@
( g -Sitosterol) :;knnw pEAK]
4 =Sitosterol
.f’
Fr1. (compound I) P.U.S(CHCI;:MeOH 3:1)

Fig 5. HPLC pattern of Phyllanthus urinaria

4 -Sitosterol i
| - 4 -Sitosterol
Unknaw peak 1 / Unknow peak 1/

\._ 'f | |

S.F(CO,) S.F(Alcohol)

Fig 6. HPLC pattern of Phyllanthus urinaria
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Unknow peaki
4 -Sitosterol

. ' l 3 -Sitosterol
T {
/ i § Big) 2 o

Unknow peaki

NANC-MP(CHCIy:MeCH 3:1) NANO-UP{CHCI;:MeCH 3:1)

Fig 6. HPLC pattern of Phyllanthus urinaria

. 4 -Slaskersl
2l 5 ¥ Unknow peai |
Unknow peaki) ) R
\E 3
P.U{Eﬂﬁ.f.l-lé;anﬁb p.utﬂrr:u:umﬁ;ﬁ{amm
Fig 8. HPLC pattern of Phyllanthus urinaria
Unknow peak?
( 8 -sitosterol) :;knnw peakt
4 -Sitosterol
i
; g
Fr1. (compound I) P.UEEEHEIE:MEQH 31)

Fig 9. HPLC pattern of Phyllanthus urinaria
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+ Unknow peaki

Unknow peaki

/

P.U i(80% MeOH
(s Meck) P.U.S(80% MeOH)

Fig 10. HPLC pattern of Phyllanthus urinaria

Unknow peaki
Unknow peaki ’

177 S e :/

P.U.5(80%, Et0AS) P.U.S{80%, BUuOHZ)

Fig 11. HPLC pattern of Phyllanthus urinaria
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o OTL&RE FE HFHow ANEEAR dezl B-Sitosterol & HF AA
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L

s

Fr1. (compound [)

Fig 12. HPLC chromatogram of isolated from Compound I.
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Fig 13. GC/MS chromatogram of Phyllanthus urinaria
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Fig 14. GC/MS chromatogram of Phyllanthus urinaria
3995112 RT. 161189 AV 10 SB: 65 103153, 211266 NL: T.69€3
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Phyllanthus urinaria
(SEI==C|= HF2 222! Saponarin2=5%)
Fig 15. LC/MS chromatogram of Phyllanthus urinaria
(unknow peakl)
b, NMR %24 2 54
B2 =33 Compound 1 & ExF&Fo] (414.7)¢1 X EZ
TLC o2 EZo 'S &9l & sephadex LH—20 column chromatography=
Fr.1& hexaneolX AAAsIE Fdstie ol 749 IAdAS 4= + A
[o]g} 3ttt o] 33E 1S MeOH : HoO = 80 : 20 o] 5o =

=
mm) Prep—HPLCE %4
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'H-NMR spectrum- Varian Unity Inova 300MHZ(Varian Inc., Palo Alto, CA., USA)Z =4
S9108, CHCl—ds &) S AHE 513131 ppm TH912 LRI,

(1) "AEAS ++% AA(Compound 1)

(7} "] A& 4 (Compound 1)l 1TH-NMR(300 MHz, CDCI3) =423} §: 0.68(3H, s, 18—CH3),
0.81(6H, d, J=6.9Hz, 26—CH3 and 27—CH3), 0.84(3H, d, J=6.3Hz, 29—CH3), 0.92(3H, d, J=6.6
Hz 21—-CH3), 1.01(3H, s, 19—CH), 3.52(1H, m, H-3), 5.36(1H, br, s, H-6)% Zt= # o=
proton®] 297§ #Z =t (1H-NMR ©H|o]E Protona 3H¢lo] m o}, &z o] <ol

ob BAS A% B4 Folvl A2 F o AAln U8

3]

o{w
M

(W) unknow peakl &(FA&Ho] 5955 AL) &= ZEtHw-ol= AlEFe &4 saponarin® @
FA4 %™, Melting pointi= 229-231TC2¢] H{ o], ([a]25D —33 (¢=0.50, DMSO—d6)), positive
ionol A LC/MSA 213 =243} 59559 B35S zt= Ao 2 eyt

(Saponarin® # FA %+ un know peakl S AHFL 2do] HJa, 245 54 o Id=.)

Phyllanthus urinaria -Molecular : C,y H;, O
- Molecular Weight : 414.7

Fig 16. 1TH-NMR(300 MHz) spectrum of Compound I / Structure of B—Sitosterol

(unknow peakl = Ze}H =] =715 2] &4l saporarin® = 4

HO —3f

Synonym @ Saponarin(6-c—glycosyl-7-o—glucosylapigenin,
Chemical family - Flavonoids

Molecular formula : C27H30015

Molecular weight : 594 52

Fig 17. Structure of Saporarin
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Table 13. '"H—=NMR chemical shift of the compound—1I isolated of chloroform fraction from

Phyllanthus urinaria L. (300MHz, CDCls—ds) Compound —I

Proton (§ H)
0.68(3H, s)

0.81(6H, d, /=6.9)
0.84(3H, d, /=6.3)

0.92(3H, d, /=6.6)

1.01(3H, s)
3.52(1H, m)
5.36(1H, s)
gt 2 FEEH mE o 9FE FEEY S e g4
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Table 14. Antioxidant activity of Compound—I

ound 1)

Total
. . SOD-liked Hydroxyl radical Lecithin
phenolic acid activity EDA scavenging oxidation
contents
(mg/mL) (%) (%) (%) (%)
S.F(Alcohol) 1.128%0 91.308%+0.602 4.038 90.270%£0.131 21.727%+1.698
S.F(CO2) 1.023+0.002 88.604%0.680 4.711 90.757+0.682 70.837%+0.493
Sesamol 5.114£0.025 61.243+3.7565 87.027 49.020+3.865 46.453£0.596
Tocopherol 2.268%£0.018 97.350£0.130 90.130 83.333%+4.160 42.718%+0.197
BHA 4.237+0.018 56.328+5.768 85.599 67.647+4.159 55.500%2.166
BHT 4.174%£0.013 97.094%+0.136 90.503 62.745x2.773 47.436%0.864
B—Sitosterol(comp
1.122+0.003 90.389%£0.951 8.504 72.549x2.773 49.070£1.041
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= dl=A e HAGRSAICl Sesamol oA 7FE A UERG oW, faA Rl
—Sitosterol<> 1.122 mg/ml®] 32 YeEbAT 7= 35t A
A=A =N ToFe 729 A2 7155 7HA A Yt
H=3hgt=o] S aAkst avtebs 9 E dAAVE dvke Bl w
o FFo] =& Ao] Hold s adE VHA AL S o=

SOD FAFEA S A AgAkelAIQl Tocopherol oA 97.350% % 7H8 & A4S YERS
a1, SR EAESkAQl BHAOA 71 W 848 B o faAi<l B-Sitosterol(compound

© gAe Yel A wEbA, Compound—I2 superoxide anion A7 %5 9]
— Nees ddd + At
o7& FE=Zo tizk DPPHOl 93 dAeoes 54T Za= FAFASA
BHTA A 90.503% % 7Fg =& AAFA5E 2o, SF(Alcohol) FE&°] 4.038% = 7}
e S et B FEES dAEo TS vlagk 43 17.22% olon,
°Fg % ’—4%1}%9] FAkstgd A =EAlo] g Aol ostH ELA o SFHS AlQd A=
Aol 20%w|Whe] &S Hargh vpe} vl alshy tha v dAxpE ol TS HoFal QT

o 9-F&9] FEFE U3 hydroxyl radical 2AE4 2 S.F(CO,) FEEl4 90.757%= 7}
A =9kom Sesamol FE=Eo|A 49.020%% 7FE Fe AE Ko Fa, FERAES B
—Sitosterol(compound )& 72.549% % %<& AS HAT, o2k 2kx Qo rj AF3
HE GJAs Ay A, A, 243 52 hydroxy radical 2245 °] 90% ©]/dol Atk
At vud o o3& FEE9 hydroxyl radical 2AZAFS HReAY thh v AT
& YeEhl A

o959 hydrogen peroxide 227 &AE SF(COz) A 70.837%= hydrogen peroxide A7 &4 o] 7}
= Uelon, AAaakelAI Tocopherol ol 4] 42.718%= 71¢ W& A& BLh fraidwel
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nl. HPLC#A17]71E o] 83k 3—Sitosterol, Saponarin %

Table 15. Contents of B—Sitosterol in Phayllanthus urinaria extracts prepared from different
methods

(un no peak?2) B—Sitosterol(mg%)
P.U.S(CHCI3:MeOH 3:1) 717.91+£0.017
S.F(CO2) 765.73£0.017
S.F(Alcohol) 1068.0%£0.015
NANO—-MP(CHCI3 : MeOH 3:1) 1127.70+0.015
NANO—-UP(CHCI3 : MeOH 3:1) 4070.08£0.000
P.U(80% MeOH, Hexane%) 795.09£0.017
P.U(CHCI3: MeOH 3:1, Hexane%) 762.22+0.017

Table 16. Contents of Saponarin in Phyllanthus urinaria extracts prepared from different
methods

(un no peakl) Saponarin (mg%)
P.U(80% MeOH) 1.08+0.025
P.U(80% MeOH, EtOAS) 4.85+0.188
P.U(80% MeOH, BuOHZ) 1.32+0.070
P.U.S(80% MeOH) 2.08£0.003
P.U.S(80% MeOH, EtOAT) 8.5410.127
P.U.S(80% MeOH, BuOHZ) 2.17£0.013
S.F(CO2) -
S.F(Alcohol) -
NANO—-MP(80% MeOH) 0.99£0.057
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[A3AF-FHA] A¢7€ F2EY & 3dF £ ¢34 A+
L. 2AER FRIAE 53
7hoogTE FEEE BAYR FE oA 54

7}7ko] o] 9% FEEE (D Total Ex. extracted with CHCl3:MeOH(3:1); @ Branch Ex.
extracted with supercritical fluid; @ Branch Ex. extracted with CHCl3:MeOH(3:1); @ Seed
Ex. extracted with 80% MeOH; & Total Ex. extracted with 80% MeOH)= 20+ oI
evans blueE mh9-29] mzl BMow Flata HFUNE FE¥ T extravasations 620 nm
B4 -2 =43 A3 Total Ex. extracted with CHCl3:MeOH(3:1)2] 50, 100, 200 mg/kg &
o2 ST 712 1.038340.0980, 1.4457+0.18859} 1.4567+0.2583 2. % tfZ+(1.314440.0980)
Hlus] &5 &4 AAE YAl EdY (Fig. 1). Branch Ex. extracted with
supercritical fluide] 50, 100, 200 mg/kg 5o 533 =7} 242 2.1638+0.0521, 2.0020+0.0973
7} 2.0258+0.1822% thZ7H(1.3144£0.0980) 3} vl s &F o]&2 9 742 Yelf#] St
(Fig. 2). Branch Ex. extracted with CHCI3:MeOH(3:1)¢] 50, 100, 200 mg/kg T+ 4=
7} 247+ 2.009940.0868, 1.2275+0.1983%} 0.8628+0.2465%= thZ-(1.3144+0.0980) 3} H| L3l 8-
«12140 s HErdlen 200 mg/kg FoATY AF SAGH R FYA U= 23 (p<0.05)

= XA (Fig. 3). Seed Ex. extracted with 80% MeOH®2] 50, 100, 200 mg/kg T+ &
%Eﬂ 717} 1.174140.2492, 0.885910.2506%} 0.4883+0.0468 2 thZ(1.314410.0980) 3} 1] nLa)
|F =49 #HAE yEElew 200 mgkg Tl Be FAGHoE FodUE A
(p<0.01)Z Bt} (Fig. 4). Total Ex. extracted with 80% MeOH<2] 50, 100, 200 mg/kg
Folie S3w7F 22 1.0383%+0.0549, 1.445740.188563 1.4567+0.2583°. % thx+
(1.3144%0.0980) 3 vlaws] &% &A1 A4S YEhA] 23t (Fig. 5). Wb, o7&
F%% o Branch Ex. extracted with CHCl3:MeOH(3:1)3} Seed Ex. extracted with 80%
MeOH7}F 200 mg/kgel Al A aA7}t gl Ao = Ads i,

o

[

25

20 H

05 4

Ao i Ack-dvced Evaes B e Bitravasatbn

oo

contd  Tol B Told Br D Told Bc.200
fmgkg oab

Fig. 1. Extravasation of intravenously given Evans blue toward the peritoneal cavity for
Total Ex. extracted with CHCl3:MeOH(3:1).
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Fig. 2. Extravasation of intravenously given Evans blue toward the peritoneal cavity for

Branch Ex. extracted with supercritical fluid.
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Fig. 3. Extravasation of intravenously given Evans blue toward the peritoneal cavity for
Branch Ex. extracted with CHCl3:MeOH(3:1).
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Fig. 4. Extravasation of intravenously given Evans blue toward the peritoneal cavity for
Fig. 5. Extravasation of intravenously given Evans blue toward the peritoneal cavity for
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(Fig. 6).
FEE 54 Ay, o9& AEEAEQ beta—sitosterol FAT(G2)S 2T (G| ¥-F
= AASA AN oW, 500 mgkge] AFTEIFEE FAT(G4) H 250, 500 mg/kge]
ol ¢-TE2FEFE FoIT(G5, GOl A dixatd Hl& dAG HFo FAE FESHIAC
(Fig. 7).
AST FXollM G2, G3, G4 2 G6 Fojato] iz

ol WYY A3l Y3t 175 AE AGTEFEFEC] = Ax
Ao Wt dFow A AX g 2§ B4 {5 WS 918ke] Lactate
dehydregenase(LDH) % creatinine kinase(CK)E A3t A3 LDH <+X+= G2, G3, G4, G7

2 G8 Foliol A gzt Hlste] o4 Y FaE vEdon, CK FAE G2, G3, G4
2 G6 ZolFoA tzad HlEte] G4 Q= A2 Uit uleld, o epsEsno
FolE dFoR ¥ AE P THEHE SEE avt e er dddn (Fig 8
and 9).

W& Foll A neutrophil, lymphocyte 3 monocyte:= lysosome EAE WE3)
o] sty e} ASukE B HANS I AEHEY. nebd 9 A ARE BdE)
WMy 222 Z43 23 monocyter G2, G49F G5 Foltol A A U= 7
.1, neutrophil& G4, G5 % G6 FowolA o4 e #4E WEbIAL, lymphocyte= G4

= i=
Folwol A w4 e #AAE UElth F, deTeFEw] Fo= FCAR #1548 95+

O

ul

ASIA 7| HA FAFAELY HAES JAeE Ao I} (Fig. 10, 11 and 12).

ZA T LA EzTF(GLe A g AFMEe iy 9 doido] AFHE MG
o= A% FIF Fasl HAEHNOH G2 FATE ol AFAH ] HHE AA S T
okst QML) FHFol AFHATE o]e wiRTAR G4, G5 B G6 FoATdA ATAHE H
fo® Qg gl 3t 43t hERT(GL)d Hte] AAE] FAYYSS Feld = gl
Aok 2y G3, G7 ¥ G8 Folwol e R (G vl gk galdol ¥k 43}
= #EE 5 ogldn

weba, FrbEol= wAgle] MAE g
Ao B4 9 x48A W 58
B 9% Aol U A9H FEAS

A,
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Table 1. Mortality and clinical signs

Week(s) after treatment

Group Mortality
1 2 3 4 6 7
Gl - - - - - 0/9*
G2 - - - - - - 0/9°
G3 - - - - - - 0/9°
G4 - - - - - - 0/9°
G5 - - - - - - 0/9°
G6 - - - - - - 0/9°
G7 - - - - - - 0/9°
G8 - - = - - - 0/9°
— ! No death
® 1 No. of dead animals/No. of total animals
Table 2. Body weight changes
Body weights (g)
Group
Week 0 Week 1 Week 2 Week 3 Week 4
G1 258.9+2.8 308.7%x4.9 350.0+6.4 385.1%£7.9 412.9£9.7
G2 258.3+2.9 304.4+£5.4 346.8+7.6 384.4%+9.3 413.2%+11.8
G3 259.0x3.0 309.3%x4.5 350.7+4.8 389.5+6.4 416.1£8.0
G4 259.1+£2.8 305.4+3.1 339.5+5.4 377.7£5.9 402.0£6.5
G5 258.6+3.0 311.2+£7.0 347.2+11.7 391.7x15.2 421.7x16.1
G6 259.2+2.8 306.6+5.8 346.44+8.7 379.1+£10.2 406.0£9.8
G7 259.1£2.9 305.8+4.9 343.3+6.4 380.7x7.5 405.5+7.8
G8 260.1£3.1 311.1+4.6 352.3+£6.6 390.0x9.0 421.6%10.0
Body weights (g)
Group
Week 5 Week 6 Week 7 Week 8
G1 441.1+10.5 458.2+11.1 477.2%x11.5 490.7x11.2
G2 443.3+10.9 458.2+12.1 483.3+13.2 495.9+14.4
G3 444.8+£8.9 457.9£8.7 480.0£8.9 492.0£9.8
G4 429.4£6.6 445.9+7.2 465.2x7.6 476.7x10.7
G5 452.0+16.2 471.0+£16.9 493.0+17.9 509.3+18.2
G6 434.9£9.1 453.4+10.0 478.5+10.6 494.2+11.8
G7 431.4%£8.5 441.1%£6.9 463.1%£9.5 476.7+10.3
G8 448.2+11.1 464.1+12.0 484.3+13.0 495.4+13.4

Values are mean=SEM
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Fig. 6. Photographs of paw joint
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Fig. 7. Paw edema inhibition after test items on FCA-—induced rheumatoid arthritis
rats for 8 weeks
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AST level(U/L)

119.60
103,22
8789 gsss  gsso 9171 sgia %071 l
Gl G2 G3 G4 G5 G6 G7 G2
Fig. 8. AST level after test items on FCA-—induced rheumatoid arthritis rats for 8
weeks

LDH level(U/L)
15,40
11.78 11.86 12,80
11060 10a3 10.22
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Fig. 9. LDH level after test items on FCA—induced rheumatoid arthritis rats for 8
weeks
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Neutrophil level(K/ul)

2.43
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2.02
166
140 I 151 148
&l G2 G3 G4 G5 GH G7 GE
Fig. 10. Neutrophil level after test items on FCA-—induced rheumatoid arthritis rats
for 8 weeks

Lymphocyte level(K/ul)
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Fig. 11. Lymphocyte level after test items on FCA—induced rheumatoid arthritis
rats for 8 weeks

_67_



Monocyte level(K/ul)
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Fig. 12. Monocyte level after test items on FCA-—induced rheumatoid arthritis rats
for 8 weeks

(G7]
Fig. 13. Histological analysis of paw joint after test items on FCA—induced
rheumatoid arthritis rats for 8 weeks
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3. A& FEEY AN Wt A7

SD F=of 3t oJ-FEFEE(PUE)S 45 Wb AF5Fo 5A4A18S 500, 1,000 2 2,000
AT Fo T Yehys [y SAAsiel Fals-

AA=d Foar EFoA Hold whgh g5

WAbE = HEE A AT} (Table 3). oz

T} (Table 4). &7 2 7] ddf 2

A= WSk YER A ¥kt (Table 5-8). 7

AE daagy Wl BEE A gkokt)

Z 2 BE R fFo4 9
A

A Ed T

o

T o
N
&

(s
ET -
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=
Hd
g
Mo T
>
>,
2
9

2 BT 2T FlRAA NN 434 AXHEL, A2 GF

N ) = o = -, O ]
A xS w44 HEA, AAAE B4 R @A Ay FxPdo] dEEAY. vE
of F49 ¥ 9 dHA HF, FAle voket A4 ¥A Fxs, Ay HEA A5A
E S AFY T4 dFo] BHEHATE I AR AL HolA 7 BAFH YE X 9
SAo] #AFL o5 wiAWHE Ry APt vk {94 Aol7t glow AUz
HHEFo] SAAF A &3] #2E = Woltt (Table 13).

ol Aol AyE F3gte] B uw, o] $-FLEFEE(PUE)S 500, 1,000, ¥ 2,000 mg/kg/day &%
o8 457 AFE NHE R3S o), fo3t whel HAo] {fEXA ggora FIgw

(NOAEL, No observed adverse effect level)< 2,000 mg/kg/day ©]Ae =2 #etw it}

Table 3. Mortality and clinical signs in rats administered orally with P warinaria
extract(PUE) for 28—day

Dose No. of

Drugs (ng/ke) onimal Sex Mortality (%) Clinical signs
Control 0 10 Male 0% (0/10%) -

"""""""""""""""""" 500 10  Male 0% (0o/10) -
PUE 1,000 10 Male 0% (0/10) -
2,000 10 Male 0% (0/10) -
Control 0 10 Female 0% (0/10) -

"""""""""""" 500 10 Female 0% (0/10) = T
PUE 1,000 10 Female 0% (0/10) -
2,000 10 Female 0% (0/10) -

" Values are expressed as number of dead animals/total number of animals.

—, No abnormality detected.
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Table 4. Rat body weight during the repeated 28—day toxicity study of P urinaria
extract(PUE)

No. Body weight (g)
Dose of
Drugs . Sex
(mg/kg) anim 0 week 1 week 2 week 3 week 4 week
al

Lontrol 0 . 10 .Male 229.2£10.1283.2412.2 340.7£22.5 393.9+32.9 420.1140.8
500 10 Male 228.9£10.0 281.1£14.3 337.0£16.1 383.8+20.0 409.3£24.0
227.6£9.8 276.6£15.2 329.1+28.8 379.1£39.9 404.5+43.5

228.0£9.5 277.6£12.7 334.8+22.4 387.84£30.0 415.2£34.1

Female 183.5+5.4 181.9+57.6 217.2+£9.9 236.6£13.0 249.9£15.5
PUE 1,000 10 Female 183.8+£5.4 200.4£6.5 216.1£9.6 233.0£14.3 243.3+£14.8

2,000 10 Female 183.7£6.0 199.9+8.1 220.7£12.8 239.1£16.6 250.0+17.3

Values represent mean=®S.D.

Table 5. Absolute organ weights in male rats administered orally with P urinaria
extract(PUE) for 28—day (Unit; g)

Dose (mg/kg)
Organs 0 500 1,000 2,000

Liver 11.80£1.86  11.39%1.17 10.98+1.57 11.43+1.43
Kidney (left)  1.53+0.16 1.43+0.18 1.40+0.15 1.45+0.12

(right)  1.5240.16 1.4440.15 1.4140.13 1.4840.12
Spleen 0.68+0.13 0.7440.15 0.64+0.09 0.7640.12
Adrenal (eft)  0.0440.01 0.0340.01 0.03+0.01 0.04%0.01
gland (right)  0.03%0.00 0.03%0.01 0.0340.00 0.03+0.01
Testia (left)  1.6340.13 1.67+0.14 1.58+0.09 1.59+0.15

(right)  1.65%0.12 1.5140.34 1.5940.09 1.5940.13
Lung 1.5240.16 1.50+0.14 1.48+0.18 1.59+0.10
Heart 1.3340.20 1.3140.13 1.2540.12 1.3240.12
Thymus 1.00+0.12 0.97+0.17 0.97+0.20 1.0140.17
Prostate 0.43+0.09 0.4440.06 0.44+40.08 0.4240.12

Values represent mean=*S.D.

_70_



Table 6. Absolute organ weights in female rats administered orally with P urinaria
extract(PUE) for 28—day (Unit; g)

Organs Dose (mg/kg)
0 500 1,000 2,000

Liver 6.33%£0.67 6.44%£0.65 6.31x£0.77 6.37%20.51
Kidney (left) 0.84%+0.11 0.85%0.08 0.82%0.05 0.86%£0.06

(right) 0.86%£0.04 0.86x0.08 0.84%0.06 0.88%+0.07
Spleen 0.47x£0.09 0.47x£0.09 0.46x0.06 0.42%+0.14
Adrenal (eft)  0.04£0.01 0.030.00 0.04+0.01 0.04+0.01
gland (right) 0.04%0.01 0.03x£0.00 0.03%£0.01 0.04%0.01

(left) 0.075£0.016 0.072%+0.021 0.071£0.010 0.067%£0.019
Ovary (right) 0.069%£0.013 0.072£0.012 0.066x0.015 0.060+0.009
Lung 1.16+0.13 1.15+0.11 1.14£0.08 1.20£0.19
Heart 0.87%£0.07 0.87x£0.37 0.88%+0.12 0.89%£0.10
Thymus 0.36x£0.08 0.37x£0.07 0.36x0.06 0.37%£0.14
Uterus 0.50%£0.07 0.52£0.18 0.52%0.08 0.56%+0.17

Values represent mean®S.D.

Table 7. Relative organ weights in male rats administered orally with P urinaria

extract(PUE) for 28—day (Unit; %)

Organs Dose (mg/kg)
0 500 1,000 2,000

Liver 2.85%£0.20 2.83%£0.17 2.77x0.17 2.82%10.18

Kidney (left) 0.37£0.03 0.36x£0.03 0.36%£0.03 0.36x0.02

(right) 0.37£0.03 0.36+0.02 0.36%£0.03 0.37%£0.02

Spleen 0.16+0.02 0.18%£0.03 0.16%£0.02 0.19£0.03
Adrenal (eft) 0.009£0.002  0.008+0.002  0.008£0.002  0.009+0.002
gland (right) 0.008%0.001 0.008%0.002 0.009%£0.001 0.009%0.002

. (left) 0.40%£0.03 0.41£0.03 0.40x£0.03 0.39%£0.04

Testis (right) 0.40£0.04 0.38%£0.08 0.40£0.03 0.40%0.04

Lung 0.37+0.02 0.37£0.03 0.38%+0.03 0.40%£0.02

Heart 0.32+0.04 0.33+0.02 0.30%£0.03 0.33%£0.02

Thymus 0.11+0.02 0.11+0.02 0.11+0.01 0.10x£0.03

Prostate 0.24£0.04 0.24£0.04 0.25%0.06 0.25%£0.05

Values represent mean=®S.D.

_71_



Table 8. Relative organ weights in female rats administered orally with P. urinaria
extract(PUE) for 28 —day (Unit; %)

Dose (mg/kg)
Organs
0 500 1,000 2,000

Liver 2.78%+0.34 2.70£0.17 2.71£0.20 2.64£0.10
Kidney (left) 0.37£0.05 0.36%0.02 0.35£0.03 0.36%£0.02

(right)  0.38%0.04 0.36%0.02 0.36%£0.03 0.37£0.03
Spleen 0.20£0.03 0.20£0.04 0.20£0.03 0.18£0.06
Adrenal (left) 0.027£0.037  0.014+0.001 0.016+0.003 0.015£0.002
gland (right) 0.017£0.003  0.014%0.001 0.015+£0.004 0.015£0.003

(left)  0.033£0.007  0.030£0.008 0.031£0.005 0.045+0.050
Ovary (right) 0.030£0.005  0.030£0.005 0.028+0.007 0.025+0.005
Lung 0.51%0.05 0.48+0.04 0.49£0.04 0.50£0.08
Heart 0.38£0.03 0.37£0.03 0.38£0.06 0.37£0.03
Thymus 0.16%0.04 0.16£0.03 0.16%£0.02 0.15£0.05
Uterus 0.22£0.03 0.22£0.08 0.22£0.03 0.23£0.06

Values represent mean=®S.D.
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Table 9. Hematological findings in male rats administered orally with P urinaria
extract(PUE) for 28—day

Dose (mg/kg)
Parameters Unit
0 500 1,000 2,000

WBC K/ul 6.88xt1.61 7.13x2.42 7.16+2.36 7.54%+1.61
"""" Neutrophil  K/u  1.2340.45  1.2340.53  1.1340.56 1184032

Lymphocyte K/ul 5.35%x1.15 5.508%+2.22 5.71x2.11 5.99£1.51

Monocyte K/ul 0.17£0.07 0.18£0.06 0.19£0.08 0.21£0.06

Eosinophil K/ul 0.07£0.02 0.07£0.04 0.06%£0.03 0.08+0.04

Basophil K/ul 0.01£0.01 0.01£0.01 0.02£0.01 0.02£0.01

RBC M/ul 7.53%£0.28 7.52%£0.28 7.69£0.28 7.61£0.35
Hemoglobin g/dl 14.5+0.6 14.6+0.5 14.6x+0.6 14.7+0.6
Hematocrit % 41.9£1.6 42.6x1.2 42.6+1.6 42.7£1.6
MCV fL 55.7£1.7 56.7£1.6 55.3x2.1 56.2£1.5
MCH pg 19.2+0.7 19.5%0.7 19.0£0.8 19.3£0.4
MCHC g/dl 34.4£0.5 34.4%0.9 34.4%£0.4 34.4£0.3
Platelet K/ul 1139485 1213%89 1168+101 1186£120
MPV fL 8.5+1.5 8.3£1.2 8.2%+1.2 8.3x1.1
Prothrombin
time sec 17.2+0.4 17.1+0.6 16.8+0.4 16.9+0.6
APTT sec 20.6£0.9 21.0x2.4 18.3£5.5 19.7+1.9

Values represent mean®S.D. WBC, white blood cell; RBC, red blood cell; MCV, mean cell

volume; MCH, mean cell hemoglohin; MCHC, mean cell hemoglobin concentration; MPV,

mean platelet volume; APTT, Activated partial thromboplastin time.
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Table 10. Hematological findings in female rats administered orally with P. urinaria

extract(PUE) for 28—day

Dose (mg/kg)
Parameters Unit
0 500 1,000 2,000

WBC K/ul 6.19+2.36 5.41£1.50 5.65+£2.38 5.884+2.03
""" Neutrophil  K/ul 0704025  0.62£0.40  0.7940.37  0.76£0.30

Lymphocyte K/ul 5.19+2.39 4.57%£1.40 4.60+2.01 4.89£1.80

Monocyte K/ul 0.1440.07 0.12+0.04 0.121+0.06 0.11£0.04

Eosinophil K/ul 0.09£0.03 0.06£0.02 0.08+0.05 0.07£0.02

Basophil K/ul 0.02£0.01 0.01£0.01 0.01£0.01 0.02£0.01

RBC M/ul 7.81£0.34 7.69£0.30 7.51£0.44 7.52£0.32
Hemoglobin g/dl 14.9£0.6 14.7£0.8 14.6%0.7 14.6£0.5
Hematocrit % 42.811.5 42.31£2.5 42.0x2.4 41.9£2.0
MCV fL 54.7x1.1 55.1+2.4 55.9+1.2 55.7£2.3
MCH pg 19.0+0.5 19.2+0.7 19.4%0.3 19.5+0.6
MCHC g/dl 34.8%£0.4 34.8£0.6 34.8+0.8 35.0£0.7
Platelet K/ul 1175%£169 1288+145 1257£205 1300£140
MPV fL 9.3%£1.0 9.2+1.1 9.2+1.3 9.56%+1.1
Prothrombin
time sec 16.5+1.4 16.8+0.4 16.8+0.5 16.9+0.4
APTT sec 18.1£1.0 18.9+0.7 18.9£+1.6 18.1£1.0

Values represent mean®S.D. WBC, white blood cell; RBC, red blood cell; MCV, mean cell

volume; MCH, mean cell hemoglohin; MCHC, mean cell hemoglobin concentration; MPV,

mean platelet volume; APTT, Activated partial thromboplastin time.
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Table 11. Blood biochemical findings in male rats administered orally with
urinaria extract(PUE) for 28—day
Dose (mg/kg)
Parameters Unit

0 500 1,000 2,000
ALT U/L 26.5t4.1 27.0£6.0 28.414.6 29.5%5.1
AST U/L 88.2+12.3 100.2+23.6 108.7x£27.7 105.9£22.1
ALP U/L 459.4+£55.9  446.4%£89.7  523.6x86.1  491.5%66.0
Total bilirubin mg/dl 0.1£0.0 0.1£0.0 0.1£0.0 0.1£0.0
Glucose mg/dl 160.8+24.3  149.6+15.0  153.8%£18.9  152.1£19.2
Total protein g/dl 5.6%+0.3 5.6+0.1 5.6£0.2 5.6+0.2
Albumin g/dl 2.4%+0.1 2.4%0.1 2.56%+0.1 2.4%0.1
flbumin/Globuli g/dl 0.7£0.0 0.8%+0.1 0.8%+0.1 0.8%£0.1
T o t a |1
Cholesterol mg/dl 54.2+7.2 60.2+4.7 64.5£8.0 62.3+4.6
Triglyceride mg/dl 51.7£31.8 58.3%£31.9 61.0£38.1 55.5£38.5
Creatinine mg/dl 0.5%+0.1 0.5%0.0 0.5%0.0 0.5%+0.0
BUN mg/dl 10.1+1.1 10.2£+1.4 10.7x1.4 10.4£1.2
Calcium mg/dl 9.940.3 9.9+0.2 9.94£0.2 10.0+0.2
Sodium mM 142.2+1.4 141.8%+1.3 141.6+1.2 142.1£0.9
Potassium mM 4.310.2 4.310.3 4.310.2 4.31£0.4
Chloride mM 107.1£1.8 107.1£1.7 106.6+1.6 106.8+1.0

Values represent mean®S.D. ALP, alkaline phosphatase; AST, aspartate aminotranferase;

ALT, Alanine aminotransferase; BUN, blood urea nitrogen.
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Table 12. Blood biochemical
urinaria extract(PUE) for 28—day

findings

in female rats administered orally with Z2.

Dose (mg/kg)
Parameters Unit

0 500 1,000 2,000
ALT U/L 21.4£4.8 18.4%£2.6 21.0£8.5 21.2+3.3
AST U/L 101.0£19.7 106.0+20.4 92.6+26.5 104.9£32.2
ALP U/L 328.9+67.8 242.0%£111.3 272.4%+62.0  287.3%£52.5
Total bilirubin mg/dl 0.1£0.0 0.1£0.0 0.1£0.0 0.1£0.0
Glucose mg/dl 134.0£25.3  131.4%£13.1  139.2+£20.7 138.3%£11.6
Total protein g/dl 6.4+0.2 6.2+0.3 6.410.3 6.3+0.3
Albumin g/dl 2.910.2 2.910.1 3.0+0.2 2.9£0.2
flbumin/Globuli g/dl 0.9%£0.1 0.9%£0.1 0.9%£0.0 0.9£0.1
T o t a 1
Cholestero] mg/dl 70.4+£14.8 68.5+13.4 75.8+£11.5 68.7+11.5
Triglyceride mg/dl 41.6£60.8 11.7£3.8 14.7£7.8 12.9£8.6
Creatinine mg/dl 0.5%0.1 0.5£0.0 0.5%0.1 0.5%0.1
BUN mg/dl 12.3+1.5 13.4£2.0 12.0+2.2 14.0£2.4
Calcium mg/dl 10.3%£0.3 10.1£0.3 10.3%0.3 10.3%£0.3
Sodium mM 140.1£1.4 141.0£1.3 140.4£1.0 140.6%+1.0
Potassium mM 4.21+0.3 4.410.4 4.3+0.4 4.3+0.4
Chloride mM 105.812.4 105.5%£2.1 106.4%2.4 106.7£1.9

Values represent mean®S.D. ALP, alkaline phosphatase; AST, aspartate aminotranferase;

ALT, Alanine aminotransferase; BUN, blood urea nitrogen.
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Table 13. Histopathological findings in rats administered orally with P urinaria
extract(PUE) for 28—day

Dose (mg/kg)

Organs Signs 0 500 1,000 2,000
(n=10) (n=10) (n=10) (n=10)

perivascular / inflammatory cells,
Liver Fatty change, Peribile ductular + + + +

inflammatory cells

Heart Myocardial inflammatory cells + + + +

Cortical vacuolation, Cortical

Kidney tubular basophilica, Inflammatory + + + +
cells
Male/Fema T
/ Extra medullary hematopoiesis,
le Spleen . . + + + +
Hemosiderosis
Adrenal ) .
Cortical vacuolation + + + +
gland
Prostate L
Interstitial inflammatory cells + + + +
gland
Pacreas Inflammatory cells in acinar + + + +
Lung Peribronchiolar BALT + + + +
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