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Summary

I. Title

Development of technique for stability yield and antitumor compound

of Crotalaria sessiliflora L.

O. Objective and necessity of research and

development

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

urgently.
IM. Contents and scope of research and development

1. Development of technique for Stability Yield in Crotalaria sessiliflora

L.

For a crops of domestic native plant "Crotalaria sessiliflora L
" 1t was summarized a collection resources and cultivation
technics as followings. The distribution of Crotalaria sessiliflora

L. ranged in our country 96 areas, the lifestyle of collection



resources at individual the area did not have a difference. The
optimal temperature of seed germination is 25C, the germination rate
with GAs 0.2mM is 58%, it was higher than 45% of low temperature
treatment. The emergence rate from field condition is higher as 48%
in seed scratched for 15 minute than that of control as 35%. The
standard cultivation technique for Crotalaria sessiliflora L. crop, it was
excellent for growth to condition that clothing material is the black
vinyl, sowing time is May 20th and planting density is 20x10cm, and
amount of fertilized nitrogen is 9kg/10a. The optimal harvest time of
Crotalaria sessiliflora crop was on October 20th when completed grain
filling. on this time, fresh weight of above ground per plant was high
as a 379g, and flower bud contained seed take possess 49.8% with

189g of fresh weight.

2. Isolation and identification of antioxidant substance from Crotalaria

sessiliflora L.

As economic growth has brought higher standards of living, leading
to the increase in the aged population and thus higher interest in health
foods, there has been a steadily growing demand for food products
associated with adult diseases, robustness, and aging. The
Westernization of eating habits has lowered the incidence of infectious
diseases, but on the other hand such a change seems to be increasing
the prevalence of chronic degenerative diseases such as cancer, heart
troubles, hypertension, and diabetes. As a result, there is an increasing

public interest in cancer or other chronic degenerative diseases and a



growing number of medical studies have begun to focus on such
diseases. Recently, those studies are being considered more important in
the conduct of research into and development of Korean medicinal
plants, especially with significant attention given to physiological
activation. As this leads to an elevated interest in functional matters,
which are present in plants and provide great medical effect, many
studies are being conducted on natural matters in fruits or vegetables
as well as medicinal plants. Furthermore, the high consumption of
processed and instant foods has brought an increase in the use of such
food additives as antioxidants or preservatives for long-term
preservation of foodstuffs, and thus great emphasis has been placed on
the importance of medicinal plants and the necessity to develop them.
The Crotalaria sessiliflora L. has been used among other things as a
folk remedy or antidote for a number of diseases including tumors,
cancer, and chronic bronchitis. Among the components of the Crotalaria
sessiliflora., monocrotaline is contained in the seeds and other parts of
the plant, at ratios of 04% and 0.029% each, and has multiple
physiological activities with anticancer effects. In addition, the plant is
of great dietetic and nutritive significance in that it is rich in alkaloid
compounds and has a high level of physiological activity. This study
examined general components in different parts of the Crotalaria
sessiliflora plant and separated and refined antioxidants and single
substances (effective for vascular relaxing). When the plant was
analyzed for the contents of the components in its stem, leaves, root,
and seeds, the results in order showed 19.78%, 9.56%, 7.02%, and 6.78%
for moisture 2.2%, 2.5%, 0.6%, and 3.0% for crude fat; 10.5%, 10.8%,
6.15%, and 10.89% for crude ash; and 5.79%, 8.69%, 2.89%, 11.59% for



crude protein. In the analysis of antioxidant compounds in the
Crotalaria sessiliflora plant’s different parts, the study used a solvent
mixture of CH»Cl; and CH>OH (3:1) to measure total phenolic acid
content, electron donating activity, and SOD-liked activity and a
lecithin, deoxyribose oxidation system was used to measure the
antioxidant effects of those parts, so that we could know which part of
the plant has antioxidant effect. In order to draw or separate effective
components from the Crotalaria sessiliflora L. extract with al:l solvent
mixture of water and butanol was used after removal of sugar and fat
from the extract. From the decompressed and concentrated butanol
layer, 10 small fractions (Frl, Fr2, Fr3, Fr4, Frb, Fr6, Fr7, Fr&, Fr9, and
Fr10) were obtained using a column chromatography filled with
sephadex LH-20. The activity of each fraction was measured in the
same method as that used to measure the antioxidant effect of each
part. On Fr, Fr4, and Fr6 fractions being of higher activity levels, TLC
was done with a mixed solvent system of methanol, acetonitrile,
methylenechloride, and hexane (10:34:50:6 by volume). The TLC spots
were detected by visualizing them with a UV lamp and 5% H>SO; (in
EtOH). Monocrotalin is contained in the seeds and other parts of the
plant, at ratio of 8.86mg/100g and 9.18mg/100g each, and has multiple
physiological activities with anticancer effects. Among the components
of the Crotalaria sessiliflora., monocrotaline was purified by preparative
reverse—HPLC to isolated monocrotaline. Their purity was confirmed by
proton nuclear magnetic resonance((H-NMR) and carbon nuclear
magnetic  resonance(*C-NMR). On the other hand, the high
consumpution of processed and instant foods has brought an increase in

the use of such food additives as antioxidant or preservatives for



long-term preservation of foodstuffs, and thus great emphasis has been
placed on the important of medicinal plants and the necessity to develop

them.

3. Antitumor effect and toxicity of Crotalaria sessiliflora L.

10096 MeOH Ex-RFX. extract and leaf extract of C. sessiliflora L
showed the strongest inhibition of cell wviability in Hep3B cell and
MCF-7 cell. 100% MeOH Ex-RFX extract and stem extract of C
sessiliflora L showed the strongest inhibition of cell viability in HT-29

™_TPM cytotoxicity assay. 80% FEtOH Wa. extract

cell on CytoScan
and stem extract of C. sessiliflora L in Hep3B cell, 80% EtOH Soni.
extract and leaf extract of C. sessiliflora L in MCF-7 cell, and 80%
MeOH Wa. extract and stem extract of C. sessiliflora L. in HT-29 cell
showed the strongest inhibition of cell wviability on MTT assay. 60
mg/kg of C. sessiliflora L. extract induced significant decrease of the
number of 3AC compared to control on 1,2-dimethylhydrazine
(DMH)-induced aberrant crypt foci (ACF) in rat colonic mucosa. On the
other hand, 120 mg/kg of C sessiliflora L. extract did not induce
significant decrease of the number of AC compared to control on
1,2-dimethylhydrazine (DMH)-induced aberrant crypt foci (ACF) in rat
colonic mucosa. However, total number of ACF was significantly
decreased in the colon of rats treated with 30 and 60 mg/kg of C
sessiliflora L. extract compared to control for 8 weeks. But, 120 mg/kg

of C. sessiliflora L. extract showed decrease of total number of ACF in

the colon compared to control. In addition, AC formation was inhibited

_‘IO_



by treatment of 0.5 mg/kg monocrotaline (MCT) and 0.25 mg/kg
bleomycin. Also, in forced swimming test, 60 mg/kg and 120 mg/kg of
C. sessiliflora L. extract showed significant decrease of immobility time
compared to control and phagocytic activity was  showed
dose-dependent increase in 30 mg/kg and 60 mg/kg of C. sessiliflora L.

extract compared to control. 500, 1,000 and 2,000 mg/kg of C

sessiliflora L. extract exXhibited no toxicity after chronic

administration on rats. Therefore, thease findings indicate that C

sessiliflora L. extract may have chemopreventive effects via on

DMH-induced rat colon carcinogenesis.

IV. Suggestion on the result and utilization of research

and development

For a crops of domestic native plant "Crotalaria sessiliflora L ", it
was summarized a collection resources and cultural practice as
followings. The distribution of Crotalaria sessiliflora L. ranged in our
country 96 areas. The best pre-sowing treatments for Crotalaria
sessiliflora L. seed germination were seed scratched for 15 minute.
The standard cultivation technique for Crotalaria sessiliflora L. crop, it
was excellent for growth to condition that clothing material is the black
vinyl, sowing time is May 20th and planting density is 20x10cm, and
amount of fertilized nitrogen is 9kg/10a. The present study suggests
that C. sessiliflora L. extract may inhibit colon carcinogenesis in

initiation stage of DMH-induced carcinogenesis and the active

_11_



components are monocrotaline, hexanedioic acid and
bis(2-eyhylhexylester, bis(2-ethylhexyl) phthalate. Therefore, these
results can be use in development of functional food related with

antitumor effect.
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[(A2@sHA] = T 9N 49 Egrle &7

1. 312 798 o3RS 2 A BH

2 Ay A8H gyES 49 F& 315 =38 (National Crop

oo M
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bl
_|>L
=,
P

Experimental Station) <F q2002-2005d 7kA] wlijd A ul
stol st w3k W, 271, ¢, FAFLOR EFste] AA

F amlA A Azdtel IAARE At

8 E (Crotalaria sessiliflora L.)

+
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Crotalaria Sessiliflora L.
(Stem, Root, Leaves, Seed)
CH-Cl; : CH2OH (3:1)
i 40C 4hr
Extraction

l

Filtration

l

Evaporation

l

Freeze dry

l

Sample

Fig 1. Schematic procedure for extraction of

Crotalaria Sessiliflora L.

% W= FFS AOACH Folin-Denis(1)H-& o]&3te] H| A AFatsd

1r
B

5 W Alg FEFES ethanolS ©] &3l mg/mLE =9 %
EAAAgEZE o] &3AT. A5 0.1 mLel 2% Na,COs= 2.0 mL 73t =3
fod A2oA 308 AX3I F 750 nmolA FTFEE AT 0-1.0

mg/mLe FX9 cateching ©| &3] A5 A=A 33E AHFS 93

AgAe Ao, e sge 35 wa A
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(W) A=} Fols =A(Electron donating ability : EDA)

Foll Az o giksl 242 DPPH free radical A&7 9ol 23 7 #}3-¢
S(EDA)SZ A5t 24 FEWHd 9dte] FE¥ AlE= 05 mL
DPPH(1,1-diphenyl-2-picryl hydazyl) Al ¢F 3 mLE 7}sta, A-2oA 30

7+ "] & UV-visible spectrophotometer(Phanrmaca biotech Ultraspec

Me

3000 Engalnad)E ©]-83}¢] 517 nmeolA =433t}

EDA(Electron donating ability) (%) = 100 - ( % ) x 100

A AR A FYE
B: AE RAskEe] FE

(t}) SOD-liked activity

SOD #4244 AL F9d F=E AE 02 mLel tris-HCI
buffer(pH 85) 3 mL¢ 0.2 mM pyrogallolE 7}8te] 25Tl A 1087F WX
g F IN-HCIZ wbe& AA ARl % 420 nmellM  UV-visible
spectrophotometer& ©]-&3slo] =43} th

SOD-liked activity(%) = 100-[(A&H7tF9 3= / AZFH79

&35)] x100

(2}) Hydroxyl radical 27 %
FeSoy/EDTA &9, 2-deoxyribose, ¥%1¥ F% &, phosphate-buffer, H:O
£ =3, 2717 Fer wbgAlzl & TCAf(trichloro acetic acid)-& <3}

032

5% AGe F 343 YaA

2
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LA=B)

Hydrogen radical scavenging activity (25) = A
A AR FEZEE FHE

M
lo
o
ofd
F

B: AR F37}

(m}) Lecithin oxidation system

A lecithing chloroformel] ¢ & AA7FAE o] &3] &ujE ¢
A3 AAG 3 Bgd =5 2 mM FeSO,; 2 mM asocorbic acidE 3
7Fsle] Egkel & 37ColA 3087 incubating ¥ & Ak}

TBARS™ (2-thiobarbutric acid relative substance)ell 2]3}e] =A 3}t

(¥}) Hydrogen peroxide 4%
H0, &= IitsiAdel s FHste Aoz dexd o,

hydrogen radical AAZEAHL SODe| <93 A= FHikssio
peroxidase® H7bsto] &2 At AR A A HFHOR A E FA

A& & PBS buffer 0.1 mL, ethanol &=+ A|&& 02 mL 78 & 1.0
mM<e] HxO; 0.002 mLE 7}8to] 5& &< Wxsk & 125 mM ABTS[22’

azinobhis (3-ethylbenzthiazoline-6-sulfonic acid] 0.03 mL<®} peroxidase

003 mLE 7bebar 37°ColA 1023 w4121 F 406 nmoll A F3=5 =
Aottt

Hydrogen radical scavenging activity (%) = % x 100

A AE TR FHE
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B FE2ES A% A& Ho F 747 002, 0.05%FEE 4
Fol HArretgth A¥QETFoRE FEES YA HUEA e 24
THE AFeFon, HAZASIA R tocopherold A FALE A2 BHTE

24z 0.02%% H7bske] wasksinh 24 A5 S 60£2°Col A A st

o

ksl E 7HPeroxide  value: POV)() ¢} & o] F4k7HConjugated  linoleic
acid value: CDV)E FA43sto] 4t egs SHsglon, Aoz kst g3
£ Blasky] 918te] Ahne] Wl olste] Ab=Esiddv. & V1E S
o #AbstE7E7b 100(meg/kg oiDell =9ab= 7]7HS %71 {H(Induction
period: IP)o. 2 AAZ v, tixae] FE7Igbel tig 2} FE=o] 37t

A AfAe FENGOERY w2 v s

ol
_\:L_l‘
o
@,
2
=)

o

antioxidant effectiveness: RAE)E T3t}

IP of antioxidant added substrate
RAE = x 100
IP of the control

Aol AMR3 #+FE  Bacillus subtilistATCC 9372), Staphylococcus
aureus(ATCC13301), Listeria monocytogenes(ATCC19112), Salmonella
Enteritidis(ATCC13076), Pseudomonas flrourescens(ATCC11250),

Escherichia coli( ATCC15489)% S 27 Al&3 a2 ASul A= nutrient
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broth®} agar(Difico)E AF-&3}91 .

o~

ol FE=e FH

k)

PR
-

Ao g uf x| Z4HH (disk plate mothod)® =
AstAtt. & 479 AEE FEEAA dEES AHESte] 5% vEE X

43k & 045 pm membrane filter(Milipore Co., USA)E o] 3} A3}, d

N

¥ paper disk(Toyoseisakusho, 8 mm, Japan)el 20 uL® &5A At}

X

e

el olE&S s A FduhA ol paper disks CE A7

=

W
(@)
o

C9] incubatoroll A 4847+ ®jk3t t}

dlo

, A°CE LA A 1AIRE WA 5
73

disk ¥ 9] clear zoned A& =&A3lo] dd S vush
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oX,
A\
ol

%5 9] Sephadex LH-20%3 2 Ao

Do
l-u G
w
i
o

7F gUE FEE 9 Sephadex LH-20+

dulE FEE 100 g2 2000 mL ¢ /42 40C water batholl A 44]
b Bt FE3 F sAHor RBI3I n-butanol TS FE39] open

column chromatography©ll sephadex LH-202 4 x 50 cm7}A] SR A7) a1,

butanol £8E 2 g loading3dl¥tlh. A7I&vwl= chloroform : ethanol
(100 = 0 - 0 : 100z £=3AY. EFHIT A&EE UV-vis
spectrophotometerel] 2J8l] FF3d-S &2 sgon, e A4 F8E

e mobA %} FER F ARE AgATh

R

Crotalaris Seemiflora I
l CH, T, “ENOH (3:1), 40 AHE
Extrachion
| isabeud in 1,00, Extractied % Sme with CHCY,

Extracts
| |
H.01 by CHOL, by

| | | Evapromalied indo vacinm
| sBuOH layes Extracts

H, 0 lyer

Bl H sobable bryer evaponbed veouim

Fadracta
Sl cxlammn chromategraphy (CHCY, - BN

Fri Fri Fr= Frd - 31 |4 Frid Fri Fr¥ Fro
RE=1]] [2-3% M- (RN (MR IR (21133 (13065 (19F7-153) (M2

Fig 2. Scheme of extraction and solvent fractionation of n-butanol

extract from Crotalaria sessiliflora L.
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g 2559 free radical AA%F (F HETH, HAAFo5, SOD-liked

S

activity, hydroxyl radical scavenging, hydrogen radical scavenging)S =

et et

ok TLC &4

ol £9kd Frl, Fr4, Fr6e] #&8E A& MeOH : Acetonitrile :

S AA
CH:Cly : Hexane (10 : 34 : 50 : 6, v/v/v/v)& A&z AL3+5T).
e

TLCA9] spote UV-Lamp® #2913 & 5% HoSO4in EtOH)ZE A 5} ¢]

spotS g1ttt

2}, HPLC #4]

HPLC(High Performance Liquid Chromatography): tF3 Table 19 *
Aoz BA3s9tt. =, mobile phasex methanol @ H.O(40 : 60) oA pn

Bondapak C18(3.9 x 300 mm) ZH& AFE3F¥ o, 280 nmoll A 20&3F
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Table 1. Operating conditions

of HPLC.

Items Conditions
Instrument Young-Rin Associates
Column uBondapak Cis (3.9x300 mm)

Mobile phase MeOH : H>O = 40 : 60

Detector UV 280 nm
Flow rate 1.0 mL/min
3. EEAA 2 #+x A
71 A B
) 23 F2&E Ax
FuUE FEE 100 g2 2000 mL o] S/F4%E 40C water batholl 4] 4A]
H e FE23 F FFHAY. FF ¢ £ butanolZ2 3L Open

column chromatographyell sephadex LH-20S 4 x 50 cm7}A] R A7) a1,

¥ & 2 g loadingstith. A7)&vl+= chloroform : ethanol (100 : 0 -

0: 10005 g&39th £33 A8 UV-vis spectrophotometerel] ¢

A FrUEe #el stglow, Lo wge] BARE HelA aY E
F OARE Agste] s 34 As BHol wFQ Frl, Frd, Fré

ARz e
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2) HPLC ##

Preparative reverse-HPLC(High Performance Liquid Chromatography)+
Table 19] Ao 2 HF3 A}k =, mobile phase™= methanol : Hx0(40 :

60) o4 pBondapak C18(3.9 x 300 mm) Z#HE& AF&3F oW, 280 nmol
A 2087 2439,

Table 2. Operating conditions of HPLC.

Conditions

Young-Rin Associates

Items
Instrument
Column pBondapak Cis (3.9x300 mm)
Mobile phase MeOH : H2O = 40 : 60
Detector UV 280 nm
Flow rate 1.0 mL/min
A HEH

[e] = =]
% 2339

3) GC/MS &4
Preparative reverse-HPLC systemo®l ] 3}

_33_
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Table 3. Operating conditions of GC/MS.

Items Conditions
GC Agilent 6890N(USA)
Column HP 5MS, 05 mm * 30 m * 0.25

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

futher 30 min

Column temp

Carrier gas He
Flow rate 1 mL/min
Injector volume 1 pL
MASS Agilent 59731 (USA)
MS quad 150C
MS source 230T

4) NMR 7% %4 9 =A

A 2S5 7d% =3 'H-NMR spectrum

ok
o

A3

g
o
AN

Varian Unity lnova 300MHZ(Varian Inc., Palo Alto, CA., USA)®Z =4

&t 3lom, DMSO-ds&"i& AR&sk3lal ppm @92 YERHIT

BC-NMR spectrum< Varian Unity Inova 75 MHz(Varian Inc., Palo

Alto, CA., USA)Z =A 39 o, DMSO-ds& " (Aldrich Chemical Co.,

Milwaukee, WI., USA)E Al-&3}9 3 ppm @92 YeERNA T
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[A1AFZA] AL EE EAY ¢ 2 SA7AA WA= |F

1. A EFE o] && in-vitro NIEEFY 53

7}. CytoScan™

1.1 ZF AEFE 1 x 10" cells/well®] =2 9331 96well plateo] z+zh

-TPM Cytotoxicity Assay

100ulE A 718te] 5% COs gas, 37°C2 incubatoroll A 2441 7F viFst & 7z
zrol  welld] 10% FBS g% RPMI 1640 cell culture mediumo®l
negative, positive control ¥ 7} &4 FHE TIES To FEHEFATE

= 1025 05, 1.0mg/m)=E H7FskA .

2) Negative controlZ+ culture medium®S, positive controlZ+ cell

deathE F%3l= Adriamycing =925, 5.0, 10ug/ml) & 713+ o

3) 5% CO, gas®} 37°CY] cell culture incubatorol]l 4] 48h &<F Hj &3+
£ well€ Phosphate Beffered Saline(200ul PBS/well)® 23] A oW

ta
52

£

4) FolodE= PBSE AlASH7] Y3t clean paper towelZ %4 PBSE A
A AT}

5) Iml9¢] CytoScan Solution-I°l 20ul sodiumdodecylsulfate(SDS) solution
& sz 2M CytoScan'™ Solution-1 solutiong FH|g & zhzhe]
welle]l SDSE 343 CytoScan'™ Solution-1 solutions 25ul®  # 7}38h

I 587 incubation A]Z Tt}
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6) CytoScan'™ Solution-II solutions Z+7te] wellell 200ul & A7}

7 incubation* 71 & 620nmel A SHE=E =

] AdAEHR =AHMTT assay)

=
T

+

Y32 1 x 10° cells/well®] =2 w331 96wellol 2z 100ulS

) Z‘} kﬂq_“[*e
A7teke] 5% CO. gas, 37°C9] incubatoroll A 24A17F w3t & &u] 7
M REHEE BRSOl Sl EMEATEE 1 025 05, 1.0 mg/mD®
A7rsk oot

BS ¢¢F&do= 254 Aol & MTT

2) 43A1F Wit & 7F wellS P

€N (2mg/ml)< 200ul
o449

5
111z =3

A F]skal 44
DMSO(Dimethyl

H  formazam©]

pus

Sulfoxide)9} ethanol&

Z} welloll A7}l ot

oo
i)
[\l
(@)
(@]
=
i

FAER A s (%)= A

55 100%= A3t %

o8] #IH Colonic Aberrant Crypt

2. 1,2-Dimethylhydrazine®]
o &dw &5

Focidl W3 UE F&=
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cage)dll 3vtg]¥ @il AFSE ]

2 °C, BdUlF%E 55 + 5 %, d&Fx" (127 HF, 12A7 &%)

A
it
oo
N
N
ofl
rO
1o
>
Ho
r {
o
rlo
rlo
k
)
N
[+

A= FoATLE GvE FEES 30, 60, 120 mg/kge] o= ¥
Aol gastel DMH vhA 9 %o 179 28 877 w134 37

o
2939t A NETFOEE bleomycing DMH %o 353 ZRE Ad=

T 13], 250 ug/kg®] &#Fo2 HAFAHAL U= AxEE
A ¢l monocrotalined 05 mg/kgd] € %o DMH Fo] 35F T3E AY

FTEY7MA WY 13] FoH AT (Scheme 1).

No. 0 1 2 3 ~ 10 wk
Group Treatment
of rat ’ ‘ ‘ ‘

1. Control 8 | | Corn oil |
DMH DMH DMH

2. DMH alone(20 mg/kg) 8 | | Corn oil \
DMH DMH DMH

3. DMH -—> 30 mg/kg 8 | | C. sessiliflora L. |
DMH DMH DMH

4. DMH --> 60 mg/kg 8 | | C. sessiliflora L. |
DMH DMH DMH

5. DMH --> 120 mg/kg 8 | | C. sessiliflora L. |
DMH DMH DMH

6. DMH --> 250 ug/kg 8 | | Bleomycin |
DMH DMH DMH

7. DMH --> 0.5 mg/kg 8 | | Monocrotaline ‘

DMH DMH DMH
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Scheme 1. Experimental protocol for colon carcinogenesis in rats.
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polycarbonate 7] ©] %] (400x250x200 mm)ell 8vjg]® Yo 7ZA& 7
o} AR& AT

D+ T4

ICRAl mouse 5vF8] & 3t #o 2 txE, 120 mg/kg, 60 mg/kg, 30
mg/kg ¢ €HTE AAIAY HELS FHAR AFE3 05% CMCE
B Fosk ATk

2) AgEd Fd
30mg/ke, 60mg/ke, 120mg/kge] & #H o2 05% CMCel &E3to] 10ml/kg2
2o F 237 ICR moused] AT Folslth

bas

ol

3) AT

Fa5s A" 9 mouseE 9 23-25 T F9 ES AL
300x420x500mm ZL7] ] E7tE U] E Ao Ao A2 wE=# A 107 &
Qb #FB AT
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e
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e
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Z+3 30 mg/kg, 60 mg/kg, 120 mg/kge] 3¢HA|

< India ink €4S FAHE T AR 3 4 e)

SdLe 01 g o 100 Mo TFFTE Yol ZA 3

N
>,
ofo
2
i

4) India ink A}
oA mAm o 2 3| A3k India inkE 10 g9 AF @ 0.1 MY %S A

2kate] FAbsl ol

5) OD=4
3 3}

India ink FAF &5 %
of g FolA 40 we] NS FHE NaxCOsz £ 4 mlol] ¥

ioh B R F 2 10

38

J[Nv

=A Ne

woll Z2t me] g
a2 B=A 600 nmIpgel A OD(Optical density)E 54 st NaxCOs3
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o
shan gk, A%, W, A, FA, A, A, FaE D8, Ho e

g, W7o,

$A%Ee] Bojsuozyy AP 4o F 2 mle EDTAZ F48 F
=

Bol FHétol d72-EF47](Hemavet, USA)= #4631, 1 mlo] dof2

N334 7] (Coagrex—100S, Japan)s o]&3te] PT 9 APTTE A3}
At
- 2"+ (Total erythrocyte count : RBC)

|
gk
Jé

2~ % (Hemoglobin concentration (Hb)

- JulE =B EA (Hematocrit : Het,PCV)

- A8 5#4 (RBC indices)

- HyHET84 (Mean cell volume : MCV)

- Ju A R =20 (Mean cell hemoglobin : MCH)

- HaAIT I EEFENEE (Mean cell hemoglobin  concentration
MCHC)

- ZWE 4 (Total leucocyte count : WBC)

- @4% (Platelet : PLT)

- 2w E 5= (Differential WBC count)
- DA H T4 (Reticulocyte count)

- ZZEFRAZE (Prothrombin time @ PT)
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- REIHEERZH2EIAZL (Activated partial thromboplastin time :

APTT)

ol "oy ser A}

A4 weE Ba 4Ye el
g3tel et pe GBe

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

- Alkaline phosphatase (ALP, U/L)

p—Nitrophenylphosphate

substrate  (DEA buffer)

- Aspartate aminotranferase (GOT,

- JSCC method

U/L)
- Alanine aminotransferase (GPT,
- JACC method
U/L)
- Creatinine (CREA, mg/dL) - Jaffe method
- Blood wurea nitrogen (BUN,
- Urease GLDH method
mg/dL)

Cholesterol (CHOL, mg/dL)

COD-HDAOS

Triglycerides (TG, mg/dL)

GPO-HDAOS, Glycerol blanking

Glucose (GLU, mg/dL)

Hexokinase method

Calcium (CA, mg/dL)

OCPC method

Inorganic phosphorus (IP)

Fiske Subbarow method

Lactate dehydrogenase (LDH)

LD : LD(L-P)

Creatine kinase (CK)

JSCC

Sodium (Na, mmol/L)

Ton selection electrode

Potassium (K, mmol/L)

Ton selection electrode

Chloride (Cl, mmol/L)

Ton selection electrode

v Frled 4 2 Saa7
BE sEo dsEl FAA S04
(liver), A& (kidney), A1

e

( adrenal gland), ®]*&(spleen),

AARE Sl A (Heart), 3F

L3} (testis), W&
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A=)

(ovary), *-3L%H(epididymis), ¥ (barin), ¥ 38} (pituitary grand), &4
(thymus), 7734 (thyroid gland), % 34 (prostate), A3 (uterus) 2 ¥ (lung)
of tigt FAE F43FA Tt

A} AEe] BAA

i
2
s}
:Oé
>
rr

solelx71AL Sl Alslety PAl @ | Feke]
Aol ZAAS vwsly] 93 Levene's testE AA s ar, EAEe] 3
Aol AAA AL one way ANOVA testZ AAEte] Fojido] A
AFEHA 02 Scheffe AAS AAISAT Levene's test 23 &4ko] o4
Aol AFSHAH S Z Dunnett's A4S AASA WEsty Ay BA
2 el e Fisher's exact probability test® 7 AsAuth =

AEA S SPSS(Base 10.1 User’s Guide, USA) EAZZ 188 o] &3}

o Fqatert.

rE
—1> r

of
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S} & (Crotalaria sessiflora L)& F3o 1dA ZEo=

Fa Aol 71 ZAE ol
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9l tH(Table 1).
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The number of plant
distribution

Location
N33°-34°, E126° -127°
N34°-35°, E125° -126°
N34°-35° E126° -127°
N34°-35°, E127° -128°
N34°-35°, E128° -129°
N35°-36°, E126° -127°
N35°-36°, E127° -128°
N35°-36°, E128° -129°
N36°-37°, E126° -127°
N36°-37°, E127° -128°
N36°-37°, E128° -129°
N36°-37°, E129° -130°
N37°-38°, E124° -125°
N37°-38°, E126° -127°
N37°-38°, E127° -128°
N37°-38°, E128° -129°
N38°-39°, E127° -128°

Total

© — —
CDCﬂNOjQD[\DNNOOOJCD@»bOJOJ@OJ}—‘

Table 1. Status of distribution in Crotalaria sessiliflora L.

iz Aurle g dTs A% A A= % 19 dys EEXES

Table 2. Expenditure of collection resources and environment of

native site in Crotalaria sessiliflora L.
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Collection Environment of native site

Collection site
place  eight(m) Acidity(pH) Earthiness

Gyeonggi 1 253 6.8 Sandy loam
Suwon
Chungnam 9 300 6.7 Sandy soil
Yesan
Gyeongnam 2 350 6.5 Sandy loam
Hamyang

Z 2014 FUES Fd 253 - 350 mol BXESH, AME 2 AL Eo|w
pH 65 - 6.8¢1 E%o|A AAe= Aoz FAEAT. E3]  AAA oY

Table 3. Growth characteristics of collection resources in

Crotalaria sessiliflora L.

; Stem Branc
Collection Flowerin Pl.ant diamet Leaf No. of h Sh.oot
. g height or length branch length weight
site date  (cm) (cm) & (g/plant)
(mm) (cm)
Gyeonggi /o 19 431 61 73 156 396 389
Suwon
Chungnam
Aug. 18 421 65 72 183 352 325
Yesan
Gyeongnam o] 456 64 76 143 415 352
Hamyang
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Table 4. Germination rate to GA3s concentration and cold

treatment in Crotalaria sessiliflora L.

Treatment Control 0.02mM 0.2mM 2mM Cold
treatment
Germination
32 45 58 52 45
(%)

Crotalaria 2 =EA= E84 FHS Hole 3ox HiFo glon,
83 Fd gty e s F3 4 KNO; 2 acetone 52 A3t £
Folv WHORE ol&HI on E AFdAE duE A

57 Aol Al Ftol2 A8 ¢ v T Ao o3 wols FHAH
S AAsAT 2ot A &S 10 - 19 e & gxz 5 10, 16%
npEel & FA ol gS HAS A FAE 35% gt FuEAd 157

Al 7h wolg 48% = HEA = TA Pols FY 7IEol HAtHTable

Table 5. Germination rate to seed scratched treatment in

Crotalaria sessiliflora L.

Treatment S5min. 10min. 15min. Control
Germination
38 42 48 35
(%)

* seed scratched treatment : sand friction for 5, 10 and 15 minutes

3. &g Aurie AE

i)
T
it
rlo
2
o,
1>
o

24 A7) &el AREA ggton], SuE 423
g 7|uA A& AEANIIE L FE), ANDE, DA
N@e FaF AT Table 6, 7, 89 2k Al FAZ A A ¥

w7E Bst Hol glow, vEAul= 2= Al 7P A7 A s
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Table 7. Growth characteristics to sowing time in Crotalaria sessi

liflora L.

Yield

Sowing Emergence Pl.ant ‘Stem o o Branch Sh.oot (kg/10a)
time rate height diameter branch length weight ——
(%) (cm) (mm) (cm)  (g/plant) Fresh Index

Apr. 20 13.2 249 55 12.1 20.5 324 143 100

Apr. 30 25.1 24.2 4.8 11.7 21.0 35.7 298 208

May 10 20.7 29.4 5.1 13.1 23.8 39.7 275 192

May 20 421 31.1 5.3 13.2 24.5 385 541 378

Table 8& FUE Auje] AAUEZ 73l A =
7F 10, 15, 20cm¢} Z37F 30cmell 577+ 10, 15, 20eme] A Z A0 F 3] ZAFA]

g 3 TAE 49 T I F ASS A Aol AAUE

1w M

AR S-S A el Aolsk ggor, £ 2qAguTRd o
A A E7E = A e SuE Ao A A D EE 20x10em7F A &k
Table 8. Growth characteristics to planting density in Crotalaria

sessiliflora L.
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Planting Plant Stem Branch Shoot Yield(kg/10a)

. . . . of .
density height diameter branch length weight

(cm) (cm) (mm) (ecm) (g/plant)  Fresh Index
2010  23.0 5.1 127 169 32.7 313 272
20x15 237 5.1 13.1 17.2 34.9 223 193
2020  22.2 54 132 162 36.6 175 152
30x10 215 5.0 135 155 30.7 196 170
30x15 215 5.0 140 16.7 36.8 156 135
30x20 215 5.1 145 139 35.9 115 100
Table 9% d4 AHFEdE FuE YK Fulgo Hste] 2 A

= 12kg/10a Aol Fastes AFS Bt AMFEdE ASEALS
9kg/10a A olA %7 264 en, B7 52 mn, TAF 1397, 495 34.2g/
F2 A% 9 Sl 4 Srenh

Table 9. Growth characteristics to amount of fertilized nitrogen in

Crotalaria sessiliflora L.
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Yield(kg/10a)

Nitrogen Plant Stem of Branch  Shoot
application height diameter bra‘nch length weight
(kg/10a)  (cm) (mm) (em) (g/plant) Fresh Index
0 26.3 49 12.3 22.1 23.7 227 100
3 22.4 51 12.8 20.0 314 301 132
6 26.5 5.0 13.1 229 32.0 306 134
9 26.4 52 13.9 20.3 342 327 144
12 26.1 5.8 13.1 22.3 289 276 121

Table 10, 11, 12 &uy= v AujrlE NS s 7| 2AdF2A

Hola Aujsl AupAjufe] YEEAAS Wlwstglon, £ 272 Auj7]

2 209 o4 AN F A%

YA} A uTt 5ol WEH FEAGAOM, o4 F EF AR

&2 956%% %A vebdth SRAANI K S5t HY AT

oA BpEe] AAUEE 20<10m7t AFF AoE ekkon], Ao
%

= WA ANFR e 4Re AEHA ZuoAE

tlo
BN
>
R
i)
=
o
=
)
rII.
2
rO
o
Ho
rlo
Ho
2l

ot ARl dAgon, BuhEe ASoE $9% BAHe wEHY

omf 2% Bk yjEIdo]l aEH

Table 10. Comparison of growth characteristics between seedling

and transplanting in Crotalaria sessiliflora L.
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Emergence Plant Stem Branch Shoot

Treatment rate height diameter br:l’l((t)}i; length weight Index
(%) (cm) (mm) (em) (g/plant)
Seedling 40.2 26.4 5.1 145 20.6 34.5 100

Transplanting 95.6 69.5 11.2 270 440 92.7 268

* Sowing time : Seedling — Apr. 20, Transplanting - Jun. 20
Table 11, 12 s FIA7|EZ BKS 2AG Aolw, 7sty] #
2 84 209 F&T = 2%, 474 T AT AFol FAsten, sty
Fe o= 89 209 ey RT BFTol FUbste] F
I AET 102g904 181gez Z7F gtk T2 55719 10€ 20%

TN AR ATl 37.9g/F M wmkow, AT AATNA
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Table 11. Growth characteristics to harvesting time in Crotalaria

sessiliflora L.

Plant Stem Branch Fresh weight(g/plant)
Harvesting 0. O
times height diameter branch length Flower
(cm) (zm) (cm) Leaf Stem Total
bud
Aug. 20 150 2.7 6.1 11.3 5.2 5.0 - 10.2

Sep. 20 235 3.7 115 171 6.1 6.2 6.5 18.1

Oct. 20 285 5.1 119 221 6.3 127 189 37.9

Table 125 212 AKA7E ARFFL 24 AR F 953
Fe 8¢9 20¢9] 1.05, 99 209 1.06, 10€ 20¥] 1.04 mg/mLZ A]7]
M Aol7h Ao, TR F8A7E FZ 2 DPPHo o3 473

Aot &S AT e Aeatdo] 20% vt &8s Bagk A
| =2 84S BoF3 ) hydroxy radical &A%
42 10¢ 2090l FE FEEANA BI5%E TH oo, dmak of
Zol| ot s anE HAs A uR, AbE, 24T dEL
hydroxy radical 2~7%°] 90% oot Axe} v AIE e
Wi e
g} E 9] hydrogen peroxide A2AEA2 10¥€ 20¥9] 83 FEEA
71.42%=2 717 =dom, dA 4EstAIQl tocopherol, sesamol®] 67.42,
6857% HUbE E& AA}E HolFon, Yoo 59 ¥k e Filkst
g 556 - 666%HTE =& AE Hol HAEZA Y kst 4A)
ks . SOD fAIEAE 109 209 =3t
SFAIQl sesamolR.t} v]§- =7 A4
FFE=9 SOD frArEA o] 85.3%<1 A¥tel vluste] & uf e

f

=
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S
olf
et
poY
o
fu
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X
™
)

bt
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e
oy

20
=

JF
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FAVE FEEE SOD 4 Bl HEEHAL B AFS JEUY

, superoxide anion A A% =2 EAS dF3lal d5S AFT = A

Table 12. Antioxidative activity of Crotalaria sessiliflora L. extra

cts according to harvest time

Harvesting 1°@  TBARS RAE SOD DPPH
" Phenols (%) TBARS (%) (%)
1mes (mg/mL) ° (%) ° °

Aug. 20  1.05+0.000 95.58+0.03 63.04+0.43 89.53+1.64 51.95
Sep. 20 1.06£0.002 95.66£0.09 69.3310.35 94.64+0.75 39.297
Oct. 20 1.04£0.001 95.75+0.08 71.42+0.46 97.71+0.32 35.487
Tocopherol 1.63+0.001 97.19+0.05 67.42+0.18 98.34+0.26 51.086

Sesamol  4.75+0.002 94.35+0.05 68.57+0.18 72.77+0.78 58.997

(A28 FH#A] EHE 7 FEEHE 29 2d7e &H

1 gu4E F9d oSy 2 8y

7 Ehtg B olsetd 54
Fpzel weW AR BHANRE Table 13 2ok FEFEL 27
19.78%, < 9.56%, el 7.02%, A 6.78%= HF-9Ho| mE 7o gk

Aol7h Qigieh, &8 FHFE A 1089%2 7HF B, W 6.15% 7
A gtk =AW FFe A 362 b BRI, Wel 06%2 b A
UErSTE 2o e A 11.59%, 9 8.69%, =71 5.79%, HEl 2.89%

2 weelA b wsk
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Table 1. Proximate composition of Crotalaria Sessiliflora L.

Moisture Crude fat Crude ash  Crude protein
(%)
Stem 19.8 2.2 105 5.8
Leaves 9.6 2.5 10.8 8.7
Root 7.0 0.6 6.2 2.9
Seed 6.8 3.0 10.9 116

U guEe #dE FEE Y84

1) #9998 FEE9 Fd3s

h e

1} & ] methylene chloride, ethanol &3 &ujo] ¢]sle] Foj¥=

]

A= E7) 300, 9 328, FA 290 W) 177%) #oz Hod

e
e
L

2 &l Aols A FIYARE <delA F&o] VM 1S AoR YEN

t}H(Table 2).

Table 2. Yield of Crotalaria Sessiliflora L.
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Sesamol i} e

Tocopherol [ Ha

M.C [ ¢

Seed 5 § cd

Root " = I
Leaves 5 H b

Stem [ W d

0.0 2.0 4.0 6.0 8.0
total phenolic acid by catechin(mg/ml)

Fig 1. Total penolic acid contents of extracts from each part of

Crotalaria Sessiliflora L.. M.C, monocrotaline.
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Fig 2. Electron donating ability of extracts from each part of

Crotalaria Sessiliflora L. M.C, monocrotaline.
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Fig 3. Hydroxyl radical scavenging ability of extracts from each

part of Crotalaria Sessiliflora L. M.C, monocrotaline.

n}) Hydrogen peroxide &7]%

Hydrogen peroxide A7&A& SODel 9l3te] AAE HAzlEirs
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Fig 4. Relative antioxidative effects of extracts from each part of

Crotalaria Sessiliflora L. M.C, monocrotaline.
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(days)

Fig 6. POV and CDV of corn oils containing with the Crotalaria
sessiflora L. extracts. —— Control, —o— BHT 0.02, —a— Leaf

0.05, —e— Stem 0.05, —=— Root 0.05.

Table 3. Induction Period(IP) and relative antioxidant
effectiveness(RAE) of the corn o0il containing various
concentrations of Crotalaria Sessiflora L. extracts storaged at

60+2C for 30 days
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RAE

IP

19.4 100

Control

129

25

BHT

20.8 107

Leaf 0.02

23.1 119

Leaf 0.05

20.5 105

Stem 0.02

22.1 114

Stem 0.05

20.5 106

Root 0.05

189 97.2

Root 0.02
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Table 4. Antibacterial activity of the extract of Crotalaria

sessiliflora L.

Inhibition zone (mm)

LeafEX StemEX RootEX

Gram positive

Staphylococcus aureus T+ Tt 4

Bacillus subtilis ot o+ it

Listeria monocytogenes T+ i 4
Gram negative

Salmonella typhymirium + + ++

Pseudomonas florescens NN it N

Escherichia coli + +

- ! no inhibition (-8 mm), +: slight inhibition (8~9 mm), ++: moderate
inhibition (10~11 mm), +++: heavy inhibition (12 mm-).

. 23

gupme] R AMARS BAG A3, AN 23 (1080%), =AW
(3%), ZSWMA(ILE%) Gl =7 ZAHUCM, FEFFS 7]
(1978%)1 4 = ZAEo] Ropd Y Fol t=A veu 33
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2. @Y E FFE9 Sephadex LH-20% 8 % y&A =3

7} BUE 32E 59 Sephadex LH-2083lo) 93t 23 & A%

e

UE n-butanol FFE 2 g loadingdle] chloroform :  ethanol
(100 : 0 - 0 : 100)2.2 &%3F A]|REE UV-vis spectrophotometerel] 2|3

=
Trds &% Adde dedFig Do, 22 9] BYE

<& 3
o] Fro 2 Rold ¢t 53 ¥ ARZ Agsialtt
3':-;' ~ Fri Fri . Frs
a W m -
i-_ME -'.-5i | | ¥ m
14 ! %11 ¢ e
= - l Fr4 m'% L PI'".!:—. Frio
g L] ' rra [l 1y
o I_ |:"- III
: I 1)
u.ﬁ,L Fri !
ik

L "h-ﬂﬂhln-l‘luuu-ninm--.--u_d.nuhm.in-

1 1121 31 41 §1 61 71 8L 31 10LEL112 003l 04116116007 118LERLS0]

Eluent wolumn (ml.)

Fig.7. Silica chromatogram of each fractionation prepared by UV.

spectrum.
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complexE &Asto] olg9 AAZELES 7HX3 Qo] XA ksl

o AAE BIESE A7 98] silica gelE ©]&3+9] chloroform :

ethanol (100 : 0 — 0 : 10002 Frl - Frl0 7}x¢] E4& Ao 7z} 23y

M

His s 4% 2%+ Fig 8% 2k #Hsd 3 ES sesamol(4.55
mg/mL) > Frd(298 mg/mL) > tocopherol(2.24 mg/mL) > Frl(1.34
mg/mL) > Fr5(1.07 mg/mL) > Fr10(1.00 mg/mL) > Fr3(0.97 mg/mL) >
Fr7(0.93 mg/mL) > Fr8(0.91 mg/mL) > Fr6(0.86 mg/mL) > Fr9(0.74

mg/mL) > Fr2(0.68 mg/mL) > monocrotaline(0.49 mg/mL) =2 % et

uot dEstEEe] Sy datksl gdele WS AV ke Rae)
atste] ¥ wl, F s EEe] ol we Aol Hold s EHE
MR I e AoR o dEn
Sesamol | = a
Tocopherol  C

M.C = |

Fr10 :* f

Fr9 ﬁ* i

Fr8 :l gh

Fr7 j gh

Fré : h

Fr5 :* e

Fra [ 3 b

Fr3 :l) fg

Fr2 :I-i

Fri /—————1d

0.0 1.0 2.0 3.0 4.0 5.0

total phenolic acid by catechin(mg/m1)

Fig 8. Total phenolic acids contents of each fractions purified

from glass column chromatogram in Crotalaria Sessiliflora L.
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M.C, monocrotaline.

2) AA}F o] 5 (Electron donating activity)=%

ARFol5e] &4  DPPH(,1-diphenyl-2-picryl hydrazi) radical 4
AR o R FAHs+=d DPPH+ A W radicals st o EFF

2 olrz=

A polyhydroxy WeFsE 3}gtE, WS olwl ol ols) 3t

9, radicalo] &~AH A& Aol EAE =, o] AEE IAsEA 9
FhEyosoer ZHse Wyolth olwe DPPHY A% hydroxyl

radical® FAFste] free radical 24 A 3o g3} DPPHSF v

I
=
U3 A7 DPPH scavenger &S =#3 Ay

—& (
e
it

lo
i
o
o

Fr4(69.15%) > sesamol(39.71%) > tocopherol(32.83%) > Frl(31.56%) >
Fr10(31.33%) > Fr3(26.96%) > Frb(25.67%) > Fr8(22.25%) >
Fr6(20.73%) > Fr7(19.67%) > Fr9(1842%) > Fr2(12.88%) >
monocrotaline(10.83%) =2 = Frdoll A =7 vewn ojds A= =

Ao FEEol 9HB3%0 AATdes et Bud F ol 9%

ruE

e} vlushH vk ol 7]Ee] d4EshAIQl tocopherolo] Lt sesamol
H

St (Fig. 9).
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Electron donating activity(%)
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—>—Frt —m—Fr2 —A—Fr3 —X—Fr4 —E4—Fr5
—e—Fr6 —R—Fr7 —=—Fr8 —e=—Fr9 —+—Fr10
—T1—M.C —a—Tocopherol —&4—Sesanmol

Fig 9. Electron donating ability of each fractions purified from
glass column chromatogram in Crotalaria Sessiliflora L.

M.C, monocrotaline.

3) Hydroxy radical &7 %

Hydroxy radical( - OH) A&7%52  2-deoxyribose oxidation methodel
o5 A5l Hydroxy radical> 44 FollA WkS-Ao] Zrsle] A

A sl Fod 4B o

poy
(o

2 484 Aok guE dFEES
sephadex LH-20¢] ©J3l] &gt +% &9 Hydroxy radical ~2A&4S =
A3 A3}, monocrotaline(94.23%) > tocopherol(94.12%) > Fr6(94.08%) >
Fr8(93.99%) > Fr7(93.90%) > Frl0(93.77%) > Fr9, Frb(93.70%) >
Fr3(93.66%) > Fr2(93.04%) > Frl1(92.97%) > sesamol(92.19%) >

Frd(92.15%) o= 4 59| =4t ofx <3} f 5o x=its Aot



Hlaste] & oo gy ¢ FEEY BEIeo =2 FF9 hydroxy
radical 271E/4S& Hol= ZoR Kol duio= FdE #rt ofye,

Farst Aol w2 =dol v FwHol A& ALz AgdEy (Fig

10).
Sesamol = g

Tocopherol = =- ab
M.C E Boa
Frio [ B de
Fr9 B e
Fra [ B b o
Fr7 [ B ocd
Fré = =}+— abc
Frb b B e
Fra = B~ g
Fra [ = e
Fra F B f
Fri E '—0‘—|f

90.0 91.0 92.0 93.0 94.0 95.0
TBARS (%)

Fig 10. Hydroxy radical scavenging activity of each fractions
purified from glass open column chromatogram in Crotalaria
Sessiliflora L.

M.C, monocrotaline.
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S SODe 93] HAE HABFAE peroxidaseE H7bste] =
A2 BAANA HFTHOR S JANAFE 8 S

7

e
2

i

2
b
He

o

B A543 sesamol(65.73%) > Fr6(63.51%) > tocopherol(63.26%) >

monocrotaline(61.39%) > Frb5(60.71%) > Frd(57.82%) > Fr10(54.93%) >

Fr3(49.74%) > Fr8(42.60%) > Fra(42%) > Fr7(41.32%) > Fr2(41.23%) >

Fr1(3758%) <22 Fr6 ¥8Eo] sesamol®Eth= 2t o v} tocopherol @}

A8t hydrogen radical A~7A%S WeEH AT (Fig. 11).

v e

(== atee]

o | B
Feia

i | | i8]
i

LE : S

L

rael |

e

Fa § i

Fast =& |y
| = . .
L] (o] ¥ llm:' Ilﬂlﬂﬂi} = ] NI

Fig 11. Hydrogen radical scavenging activities of each
on the peroxidation of egg yolk lecithin.
M.C, monocrotaline.
5) SOD AFEA
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gk A3} tocopherol(97.34%) > Fr4(94.18%) > Frl(92.79%) >
Fr2(87.30%) > Fr8(79.34%) > Frl0(79.33%) > Fr3(7844%) >
Frb(72.22%) > Fr7(70.93%) > Fr6(65.76%) > Fr9(64.76%) >
monocrotaline(46.82%) o2 F ¥E &y Ax FoFo] =AW Frd

o4 E2 SOD FAFEA S YElAY (Fig. 12).

Sesamol E—/———®& N

Tocopherol ] a
M.C B g
Fr10 B d
Fr9 B+ f
Fr8 m d
Fr7 H e
Fr6 M f
Fr5 H e
Fr4 I b
Fr3 H d
Fr2 B C
Fri 1 b

0.0 50.0 100.0 150.0
SOD-liked activity (%)

Fig 12. SOD-liked activities of each fractions purified from glass
open column chromatogram in Crotalaria Sessiliflora L.

M.C, monocrotaline.

t. TLC £4

(

}arsl @A o] E=9td Frl, Frd, Fré #3 F&%5S 71X

rlo

TLC #4

[e:

MeOH : Acetonitrile : CHsCly : Hexane (10 : 34 : 50 : 6)& A7} &uj=

TLCE AA sttt TLCAY spote UV-Lamp® ¢138F & 5% H,SO,=
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J
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13. TLC npatten

3 7

of

3} Frl, Fr4, Fr6 ¥3 F& & 371X

isolated Fig 14. TLC patten of

fractions from n-butanol extract of Crotalaria Sessiliflora L.
Crotalaria Sessiliflora L.

2. HPLC ¥4

HPLC #4] Z3y+= v} Fig 15, 163 Zt}. Silica gelg o] &3 33
ZE9 AF F40] 2 EHYFE 2 3nddd e B4 o] ¥
AL, 22 A 2 I 27F yeutth mebA dAakst el 2 B 7
< F40] =& EHQ Aow AAHAAY o EFo g F o AHA]
o A7t AEH R FPE ool & Aot}
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Fr 1 Fr 4

=T

Fig 15. HPLC analysis of fraction from Crotalaria Sessiliflora L.
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leaf stem

(fede Saad

Fig 16. HPLC pattern of each part from Crotalaria Sessiliflora L.
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3. e AA & 7= &3

7} HPLCE o] &3t 9= &2 - AA

FugerE AEHow A 24
2 o]gstel Table 17 2L zhow 77t FFETL B

=

compound 1(11mg), 2(13mg)<

CEEE]

Fig 17. HPLC chromatogram of isolated from Crotalaria Sessiliflora L.
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. LC - GC/MSH4

LC - GC/MSE x5y 939 #e& gdsty] falA dad F45
Fo]A fragmentatione #2413 A3} Monocrotaline] adipate$t 91%9]

A HERRAT (Fig. 18, 19).

L Wi

L
i

By i

a b nk

Fig. 18 LC/MS chromatogram of n-butanol fraction from
Crotalaria sessiliflora L.
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figs 18 4 K8 A% W8 HE 48 A8 WE BN 5% B4 5% 25 EE O ME 3
SLATE
o [ ]

I S = (IR 118 — - el el M W i 4l
e HE 0 HH SN NN S R TR O N el O N T e

Fig. 19 GC/MS chromatogram of n-butanol fraction from
Crotalaria sessiliflora L.
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Fig 20. GC/MS chromatogram of Monocrotaline
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sl o] 78k fractionol] EAEHE WA o] BAS Tz

213l 'H, BC-NMR(nuclear magnetic resonance

spectrophotometer) & #2391t} 'H, "C-NMR spectrum< Varian Unity
Inova 300, 75 MHz(Varian Inc., Palo Alto, CA., USA)Z &4 3o,
DMSO-ds& "} (Aldrich Chemical Co., Milwaukee, WL, USA)S A}-&3}%

3l ppm ©9E JERY ST

D A +x A4

7h) m A 24 o] 'H-NMR(300MHz, DMSO-ds) S
] & 1.07(3H, d J=7.33), 1.18(3H, d), 1.31(3H, s), 1.83(1H, m), 1.94(1H,
s), 243(1H, d J=11.38), 458(1H, d

2o

m), 3.70(4H, m, d, q), 4.26(1H,

J=11.47), 4.98(2H, s), 6.05(1H, s)ollA OH”] ¥ 3}& protono] 2374

T NE 23

=AY

3 A= Fig 249 2ol

8, BC-NMR(75 MHz, DMSO-d6)& =4
& 175.35, 17451, 13564, 13391, 79.04, 77.39, 76.01, 74.86, 61.49, 59.12,

53.60, 42.59, 33.19, 22.70, 18.37, 14.55% carbon®] 167] #& = At

g 24 Adt

=3

}) Monocrotaline t3te] 'H-NMR(300MHz, DMSO-ds)
Fig. 22, 237} 7+e] & 1.21(3H, d J=7.08), 1.29(3H, s), 1.39(3H, s), 2.08(2H,
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m), 259(1H, g J=855), 2.80(1H, g J=7.08), 2.87(1H, s), 3.21(1H, m),
349(1H, dd J=14.90), 3.838(2H, d.d), 4.38(1H, s), 467(1H, d J=12.69),
4.89(1H, d J=11.72), 5.05(1H, m), 6.04(1H, s)°l Al protone] 237] ¥z =
.

=3k C-NMR(75 MHz, DMSO-d6)S 243 Z 3= Fig 259 o]

6 17534, 17451, 13564, 13394, 79.02, 77.41, 76.00, 74.87, 6153, 59.13,
53.62, 42.60, 33.21, 22.71, 18.36, 14.54% carbon®] 1671 #+2+¥ 91t}

olgf3t R ®4 Ay Table 594 K uel ko] 318k o]
CisH2sNOg ©lH, #2382 325.359] Monocrotaline® 2 4o, 33t

T%+ Fig 269 #th

‘__,.::"H
3H
y
¥
AH
\ aH
e
H
% 1H T.MS
i 1HY /

, #
IH NN IH 1H
\. \“'.:\. l!l | \I )

Fig. 21. 'H-NMR (300 MHz) spectrum of the Crotalaria

sessiliflora L.

_87_



3H
.-"III-
T ;3[']
1H 1H J
?H
omso-é6 | 1\  H |y
A\ i\ 1H
].H '._ll.'|ll'| HIII".I ].I'II II'.I l 4
xal v L \ L

Fig. 22. 'H-NMR(300 MHz) spectrum of the Monocrotaline
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Fig. 23.'H-NMR spectrum of monocrotaline from Crotalaria
sessiliflora L.
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mwmeM |
N 1] ® 1] an o =

m 16 15 i L

Fig. 24. BC-NMR(75MHz) spectrum of the Crotalaria

sessiliflora L.
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DMS0-df ——

DMS0-db

1A L L L1 [+ IH i il it i =
Fig. 25. BC-NMR(75MHz) spectrum of the spectrum of the
Monocrotaline

Table 5. '"H and ®C-NMR chemical shift of the Crotalaria Sessiliflora L

(300 and 75MHz, DMSO-d6)
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Crotalaria Sessififlora L.

Proton and
Carbon

MNO. 4 H 8 C

1 6.05(1H, 5) 175,35

2 4.98(2H, 5) 17451

d - 135,64

4 1. 5801H, 4 1=11.47 19841

2 42601 H, ) T

; 3.T0(4H, m. d. g 14
TE.01

B 2A3(1H, 4 J=11.38) 74,86

. 1.94(1H, m) BL4D

10 63,12

1 1 43(LH, m) ca o

12 4250

]13 13L03H, ) 43,10
29,70

T L18(3H, d) g

16 1.07(3H, d J=7.33) 14.55

Table 6. 'H and C-NMR chemical shift of the Monocrotaline
(300 and 75MHz, DMSO-d6)
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Monocrotaline

Proton and
Carbon

NO. d H d C
! B.04(IH, o) 175,34
2 h0%6 IH, m} 1T4.51
3 £.80([H, d J=11.72) 135.5¢
4 LETOIH, d I=1260) 133.0¢
2 4200 [H:x) .02
b LAR(IH, deb 77.41
7 D400 I Ad J=14.900 TE00
8 2210 IH, =) TR
] 2ATUH, &) BL5
10 Z.00M [H. o J=7.08) £9.13
11 2.59(1H, q ]=8.55) B3.62
12 20807, m) 42.60
13 LAMIL %) 33.21
i; L2, &) ﬁ‘;lﬁ
16 1-21(3H, d J=T.08) 14.54
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Monocrotaline

CisH23NOg MW: 325.35

Fig. 26. Structure of monocrotaline from Crotalaria Sessiliflora L.

2. B 938 Monocrotaline ¥

T2E 57439 momocrotaline] &4 EZol#E AL FTHIAL W
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FZEE 4 Monocrotaline?]

18 mg/100g, 7]

9.30 mg/100g, **
Zgse]  pyMz

A BUE e
73 BT Qo] 9

Table
6.70mg/100g, L A of| A 8.86mg/100g, o =
e Aoz e

monocrotalin 3 &Fo]

Table 7. Content of monocrotalin in each parts

Monocrotaline(mg/100g)

Leaves 9.18
Stem 9.30
Root 6.70
Seed 8.86
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AEF AL

4 . 7}

ol

By &9 744 A+
M Crotalaria Sessiliflora L. 2} A %

BMTea bag A=

B UEL oo 350 9o d& o] &3 7Fa4Ad A3 A9 5%
MEtsl= Aol AGs Aoz ygyt, 2 AFAx} dS& ol &
Crotalaria Sessiliflora L =} A%+ Fig. 19} 22 #Ho g Ax 3t

Crotalaria Sessiliflora L.

!

Washing
!

Drying (40C)

l

Gruning
v

Tea bag

Fig 27. Preparation procedure of Crotalaria Sessiliflora L.
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[Crotalaria Sessiliflora L. ]

[Crotalaria Sessiliflora L. ]
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[Crotalaria Sessiliflora L. tea bag]
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[A1AFEFA] AP EY 49 F R S471A vA= S

1. FAEF AEFH A&

™

7}. CytoScan' " —-TPM Cytotoxicity Assay

kel

D tMEZFol gt FEZ&udE, 2590 ANx5g A7
7F) Hep3B Cell line(Liver Cancer Cell)

Hep3B A3 025, 05 1 mg/ml %2 80% EtOH 80°C, 80% EtOH
Soni., 80% MeOH Wa., 100% MeOH Ex-RFX. #u & F&&, 18 &
Y& e =AE2e MCT(Monocrotaline, St. Louis. MO, USA)}
ADR(Adriamycin, St. Louis. MO, USA)S %% (25, 50, 10 ug/mh=
48X 7 AEE T AE AES(%)S CytoScan'"'-TPM Cytotoxicity
Assay Mo® ZAAT. tixad Hus] 244 Suys FEEE T

0.25, 0.5, 1.0 mg/ml X< 80% EtOH Soni. &

i\
e
rlo
off
=
1o,
i
ax
o
H ok o

AE AEEZZ 81.1%, 795%, 645%)% w24 UA HaAHo
(p<0.01), 1.0 mg/ml v =2 80% EtOH 800C F=%, 1.0 mg/ml 5=
80% MeOH Wa. =& 0.5, 1.0 mg/ml %2 100% MeOH Ex-RFX.
FEES 247 1.0 mg/ml, 1.0 mg/ml¥} 0.5, 1.0mg/mle] FxolA AE A
E&o] 77} 55.6%, 60.8%%F 79.6%, 45.8% 2.2 o4 A& 2ol (p<0.01)

E et vk 250 50, 10 ug/ml X9 ADRY MCTE AHE AES
o] Z+zk 589, 45.8, 382%<} 68.7, 59.1, 49.2% = UFxvI vl FTE 9
Aoz fosk xo](p<o.o0nE Rt (Fig. 1).

FFN
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120

Hep3B Cell line(Liver Cancer)

100 ™ I - T
T T
*% *%
80 M= =
*%
*k
*% o I *%k
60 - = i -
*%k el
*%
T *%

40

20 -

Cell Viability
(% of untreated negative control)

o
10ug/ml H %

P EEE EEE EEE EEE EEE EEE
£ 9o 900 D0OD DD ODD DD
S 23 a33 EEE EEE EEE EEE
(&] . = i n n o 0 1o N VO vWwo
N 10 NBL T Nge Nge Nge Nge

oS o S o

ADR MCT 80%EtOH 80%EtOH 80%MeOH 100%MeOH
80°C Soni. Wa. Ex-RFX.

Fig. 1. Cell viability of Crotalaria sessiflora L. extracted from
various solvents and extrection methods in Hep3B cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell viability was measured by
CytoScan™-TPM  Cytotoxicity —Assay  Kit'™. Values represent
Mean+SEM. *p<0.05, **p<0.01 compared to control.

dup=o FoE(dd, e, 7)) FE=0l oiA 025 05 1.0 mg/ml
&R o, ek &7 FEE2 AE AESo] Z7; 728, 54.8, 46.7%,
68.1, 66.4, 50.5%, 62.2, 57.4, 465% = Wxa 3 vl FE |EHOZ fF
oA = Aol (p<0.05, p<0.01)E YEFHHH(Fig. 2).
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1}) MCT-7 Cell line (Breast Cancer Cells)

120
Hep3B Cell line{Liver Cancer)
=
o 100r T
| .
el
[
[=]
u S
2 @ .
2 o
39 . o=
mg ok ool - R
5 B]- o il e _—L - -
=] . ok
] ke T ok
a— T
< 40 T
[
3
[ .
o
£ 0t
=
I:I —
& EFEEE EEE EEE EEE EEE
e EEE EEE DL ELEE O EEE
S DD o DoS oo Don oD
e =SS =SS EEE EEE EEE
U o Nes NSS g wong w\mno
NInT mMnT N AN o N e
[—] = =
ADR MCT Leaves Roots Trimks

Fig. 2. Cell viability of extracts prepared from different sections of
Crofaldria sessifipra L. in HepdB cells, Cells were incubated in RFMNI
1640 medium containing 10% FEBES for 48h and ADR{Adriamycin,
MCT (Monocrotaline ), or Crptalaria sessifiora Lo Exfracts was added to the
medivm, Cell viakility was measured by CyfaSm:nm—]?M Cwtotoxicite
Azsav Ki#™ Values represent MeanzSEM, *p=<0.05, **p<0.01 compared to

control,
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MCF-7 Ao+ 0.25 05 1 mg/ml %2 80% EtOH 80°C, 80%
EtOH Soni., 80% MeOH Wa.9} 100% MeOH Ex-RFX. &4E FEE°
M AEE] 2447 64.3, 58.8, 44.9%, 80.3, 73.1, 71.1%, 67.0, 59.8, 55.49
¢} 637, 566, 41.2%% Wz Hlus T gEAHA FoFd Ha

X L

(0]

(p<0.01, p<O.05)E HAa, ol¢t wp7EA= 25 50, 10 ug/ml §%
ADR#} MCT®9 60.2, 50.8, 39.7%%} 72.3, 59.6, 49.1% M X &L =3k O

Za3 vl ws] 93 A (p<0.0D)E e (Fig. 3).
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Fig. 3. Cell viability of Crotalaria sessiflora L. extracted from
various solvents and extrection methods in MCF-7 cells. Cells
were incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.

Extracts was added to the medium. Cell viability was measured by
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CytoScan -TPM  Cytotoxicity  Assay Kit™. Values represent
Mean+SEM. *p<0.05, **p<0.01 compared to control.

X

0.25, 0.5, 1.0 mg/ml %] &, ¥ =7 FEE2 AX AEE
t 792, 533, 42.4%, 74.8, 60.4, 455%¢%} 73.7, 56.9, 50.5% % o Zat

0]

S

;

T

|
3 FE oEAA AX AEES F4 AdE #FHA2(p<0.05 p<0.0D)E
ElWitt (Fig. 4).
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Fig. 4. Cell viability of extracts prepared from different sections
of Crotalaria sessiflora L. in MCF-7 cells. Cells were incubated in
RPMI 1640 medium containing 10% FBS for 48h and ADR(Adriamycin),
MCT (Monocrotaline), or Crotalaria sessiflora L. Extracts was added to
the medium. Cell viability was measured by CytoScan™-TPM
Cytotoxicity Assay Kit™. Values represent MeantSEM. #p<0.05,
*#xp<0.01 compared to control.

t}) HT-29 Cell line(Colon Cancer Cell)
dza+d vas) 025 05 1 mg/ml %2 80% EtOH 80°C, 80%
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EtOH Soni.,, 80% MeOH Wa.9} 100% MeOH Ex-RFX. U E FE5E9
ME AEES 47 725, 695, 44.0%, 64.6, 62.8, 51.2%, 77.7, 74.4, 48.3%
o} 783, 63.2, 364% = F& °|EA A g A (p<0.01, p<0.05)F YEL
War, o<t mpxrkAl 2 25, 5.0, 10 ug/ml 5= ADRY} MCTY A EZABE
& 247 554, 49.2, 32.9%%}F 564, 52.3, 43.0% % YEN} 2T v w3
93 2 (p<0.0)E Bt (Fig. 5).
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Fig. 5. Cell viability of Crotalaria sessiflora L. extracted from
various solvents and extrection methods in HT-29 cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell viability was measured by
CytoScan™-TPM  Cytotoxicity —Assay  Kit'™. Values represent
Mean+SEM. *p<0.05, **p<0.01 compared to control.
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B2 FZEAE 025 05 1.0 mg/ml 5%9 A3 7] FEE9
AT WER0] 7h7t 579, 541, 34.7%} 495, 456, 37.0%% Wz} W

5 oEAQ ME AEEY Y4 e A (D<0.05 p<0.0D)E HHE
g3k AE AEEL 05 mg/ml¥ 1.0 mg/ml &%=
7

0%=2 AR Fo3 #A(p<0.0DE Btk

(Fig. 6)
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Fig. 6. Cell viability of extracts prepared from different sections
of Crotalaria sessiflora L. in HT-29 cells. Cells were incubated in
RPMI 1640 medium containing 10% FBS for 48h and ADR(Adriamycin),
MCT (Monocrotaline), or Crotalaria sessiflora L. Extracts was added to
the medium. Cell viability was measured by CytoScan™-TPM
Cytotoxicity Assay Kit™. Values represent Mean+SEM. #p<0.05,
*#xp<0.01 compared to control.

- 105 -



2}) ICs values of various extracts(CytoScan -TPM Cytotoxicity

Assay)

ot

tefgt TR FEES 7HAAL 3T AR g AlExEEE 54
xwt Hlws] AE AEES] JAE ek
EE ote FEEY 52 50% 9Als = (1Cs)
2 80% EtOH 80°C F%E(Hep3B: IC5=1.50 mg/ml, MCF-7: ICs5=0.77
mg/ml, HT-29: IC5=090 mg/ml), 80% EtOH Soni. F%E& (Hep3B:
IC50=4.06 mg/ml, MCF-7: IC5=20.84 mg/ml, HT-29: ICs=1.33 mg/ml),
80% MeOH Wa. FEEHep3B: ICs=1.75 mg/ml, MCF-7: ICs=1.80
mg/ml, HT-29: IC5=1.11 mg/ml), 100% MeOH Ex-RFX. 5% & (Hep3B:
IC50=0.95 mg/ml, MCF-7: 1C5=0.63 mg/ml, HT-29: IC5=0.68 mg/ml), &
FEE(Hep3B: IC5=0.77 mg/ml, MCF-7: IC5=0.68 mg/ml, HT-29:
IC5=0.47 mg/ml), 2] F= & (Hep3B: 1C5=1.26 mg/ml, MCF-7: 1C5=0.81
mg/ml, HT-29: 1C5=0.60 mg/ml), =7] %% (Hep3B: 1C5=0.80 mg/ml,
MCF-7: IC5=0.93 mg/ml, HT-29: IC5=0.26 mg/ml)2.& e} Hep3B
AEet MCF-TA 2= 100% MeOH Ex-RFX. FFE7 FEE0]A, 1
g]32 HT-29 AZolAE 100% MeOH Ex-RFX. $&E7 7] FEE
AEES A tHTable 1).

A g AR A

pul

H
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Table 1. ICso values of various extracts determined by

CytoScan™-TPM Cytotoxicity Assay

Cytotoxicity (ICsp, mg/ml)

Extracts
Hep3B Cell MCF-7 Cell HT-29 Cell

80% EtOH 80 °C 1.50 0.77 0.90
80% EtOH Soni. 4.06 20.84 1.33
80% MeOH Wa. 1.75 1.80 1.11
100% MeOH Ex-RFX. 0.95 0.63 0.68
Leaves 0.77 0.68 0.47
Roots 1.26 0.81 0.60
Trunks 0.80 0.93 0.26

. MTT Assay

D SAIES g FE=8md, F5590d SAx 294 A

7F) Hep3B Cell line(Liver Cancer Cell)

Hep3B Aol 0.25, 0.5, 1 mg/ml 5%=<] 80% EtOH 80°C, 80% EtOH
Soni., 80% MeOH Wa., 100% MeOH Ex-RFX. &u& F&E, 181
MCT (Monocrotaline) 2} ADR(Adriamycin)S TX=® (25, 50, 10 ug/mb=
ABAIZ A e F AE S48 (%) MTT Assay Ho®E 433t

Hep3B AlZol A= 025 05 1 mg/ml &% 80% EtOH 80°C, 80%
EtOH Soni., 80% MeOH Wa.®} 100% MeOH Ex-RFX. &u& F&E°
M EZ A&l Z+2F 70.8, 65.0, 58.8%, 70.1, 61.3, 59.5%, 68.0, 64.6, 51.8% <}
75.3, 69.4, 57.2% %2 RT3 Hud FE oEZHQ F3 AME F2 89

A2 (<0.0DE HAL, ofet vpzrkx= 25, 5.0, 10 ug/ml %< ADRY

!
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MCT] 749, 61.0, 42.0%< 70.2, 558, 50.9% A ZZ=24& w3 hxa7
Hl el 98 7+ (p<0.05, p<0.01)Z e tH(Fig. 7).

Hep3B Cell line(Liver Cancer)
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Fig. 7. Cell proliferation of Crotalaria sessiflora L. extracted from
various solvents and extrection methods in Hep3B cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell proliferation was measured by
the MTT assay. Values represent MeantSEM. *p<0.05, **p<0.01
compared to control.

s F oE:A Y AE FAES] Fo4 Ade FAO<00DE UEU
of gigk Alx AEELS 025 05 mg/ml¥ 1.0 mg/ml 5=l
A 24z} 671, 664%9 33.0% % EAITH R Fo3% A (p<0.0DE B
H(Fig. 8).
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Fig. 8. Cell proliferation of extracts prepared from different
sections of Crotalaria sessiflora L. in Hep3B cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell proliferation was measured by
MTT assay. Values represent MeanzSEM. *p<0.05, **p<0.01 compared

to control.

1}) MCT-7 Cell line(Breast Cancer Cell)

MCF-7 AXoA= 025 05 1 mg/ml %2 80% EtOH 80°C, 80%
EtOH Soni, ¢ 100% MeOH Ex-RFX. &U}E FEE9 NE Z24&
ZyZy 772, 64.7, 30.2%, 80.7, 45.1, 28.8%¢<}, 85.8, 46.7, 31.6%= wZT I}
Hlus] w5 of&2Q Fogk Alx F2&9 A (p<0.01, p<0.05)E ES
3, 80% MeOH Wa. =& 05 mg/ml¥ 1.0 mg/ml =AM 4z
49.1%% 259% % Ao R FogA Ade HA&(p<0.0DE HERUTH =
sk 25 50, 10ug/ml F%<9 ADR¥ MCT< 61.9, 458, 32.8%<} 65.3,
59.3, 51.1% AxF4 &L Wz vus Fod Z2e<00DE Eiid
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(Fig. 9).
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Fig. 9. Cell proliferation of Crotalaria sessiflora L. extracted from
various solvents and extrection methods in MCF-7 cells. Cells
were incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell proliferation was measured by
the MTT assay. Values represent Mean+SEM. *p<0.05, **p<0.01

compared to control.

pold FEZo|ME 025 05 1.0 mg/ml FEe 9 el 7] &
2o AE 2280 247 664, 353, 31.6%, 73.1, 595, 45.6%St 64.4, 43.0,
293%% WxEd vus FE e AE 2489 f4 e pa

(p<0.0)E YEFHTH(Fig. 10).
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Fig. 10. Cell proliferation of extracts prepared from different

sections of Crotalaria sessiflora L. in MCF-7 cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell proliferation was measured by
MTT assay. Values represent Mean+SEM. *p<0.05, **p<0.01 compared
to control.

t}) HT-29 Cell line(Colon Cancer Cell)

2.5, 50, 10 ug/ml F%° ADR¥} MCTe] AE F2]&o] Z+7t 697
589, 29.9%¢< 704, 62.3, 532%= e tiZza wlas] fold fha
(p<0.05, p<0.01)E B ow, o]et w72 0.25 05 1 mg/ml =
80% EtOH 80°C, 80% EtOH Soni.¢} 80% MeOH Wa. ZuE FEE°
AE AEES 77 712, 644, 58.3%, 705, 627, 589%St 685, 647,
521%% Wiz Hlas] Fx oEAA Fold #TA(p<00DE RATh

T3 100% MeOH Ex-RFX. #&=&9 4 -Fol+= 0.25 05 1.0 mg/ml 5%
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o] MEZEAgo] 7tz 783, 69.8, 57.5% = tx# Hlus] A A o=
93 72 (p<0.01, p<0.05)= YWtk (Fig. 11).
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Fig. 11. Cell proliferation of Crotalaria sessiflora L. extracted
from various solvents and extrection methods in HT-29 cells.
Cells were incubated in RPMI 1640 medium containing 10% FBS for
48h and ADR(Adriamycin), MCT (Monocrotaline), or Crotalaria sessiflora
L. Extracts was added to the medium. Cell proliferation was measured
by the MTT assay. Values represent Mean+SEM. *p<0.05, **p<0.01

compared to control.

ol F&EE9 AHA$oe 025 05 1.0 mg/ml =9 < =7, g
FE2E AxE F2480] 77t 738, 60.6, 33.2%, 729, 544, 36.3%%} 70.3,
470, 39.0% 2 dzTH vus)] T oEHQ AX FA4E& F9I4 A=

i
B
)
A
o
()
=
Ll

el o (Fig. 12).
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Fig. 12. Cell proliferation of extracts prepared from different

sections of Crotalaria sessiflora L. in HT-29 cells. Cells were
incubated in RPMI 1640 medium containing 10% FBS for 48h and
ADR(Adriamycin), MCT(Monocrotaline), or Crotalaria sessiflora L.
Extracts was added to the medium. Cell proliferation was measured by
MTT assay. Values represent Mean+SEM. *p<0.05, **p<0.01 compared
to control.

2}) ICs values of various extracts(MTT Assay)

3

rot
N

3% FAEe B AETHE I, e FEEE0 o
Zarst waE] A SA &) oAlE dehhlen, A S48l 50%7t
+ o] w591 50% o AE=(ICx)< 80% EtOH 80°C +=
% (Hep3B: IC%=2.76 mg/ml, MCF-7: IC%=0.62 mg/ml, HT-29: ICs=2.41

A
Shd
e

Hrs

rr

i

3%

ol

mg/ml), 80% EtOH Soni. F=%&(Hep3B: I1C3=2.98 mg/ml, MCF-7:
IC5=0.52 mg/ml, HT-29: IC5=2.68 mg/ml), 80% MeOH Wa. F=%&
(HepSBI 1C5=1.33 mg/ml, MCF-7: IC5=0.54 mg/ml, HT-29: IC5=1.35
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mg/ml), 100% MeOH Ex-RFX. %% (Hep3B: 1C5=1.87 mg/ml, MCF-7:
IC5=0.56 mg/ml, HT-29: 1C5=1.72 mg/ml), & F=&Hep3B: IC5=0.62
mg/ml, MCF-7: IC5=0.40 mg/ml, HT-29: IC5=0.61 mg/ml), B8 F&&
(Hep3B: IC5=0.59 mg/ml, MCF-7: IC=0.80 mg/ml, HT-29: ICs,=0.59
mg/ml), 7] F=E(Hep3B: IC5=0.54 mg/ml, MCF-7: 1C5=0.42 mg/ml,
HT-29: 1C5=0.55 mg/ml) &= e} Hep3B A3+ 80% MeOH Wa.

=% =7 FEEMA, MCF-7 AlZoA= 80% EtOH Soni. F%F= 3

it

HS

FETFONA, Ao ® HT-29 A4+ 80% MeOH Wa. F+Z&

=olA 7HE A3 AxSAE] AAE e tHTable 2).

(0

7] F

X

Table 2. ICsp values of various extracts determined by MTT

Assay
Extracts Cell Proliferation(ICs, mg/ml)
Hep3B Cell MCF-7 Cell HT-29 Cell

80% EtOH 80 °C 2.76 0.62 241
80% EtOH Soni. 2.98 0.52 2.68
80% MeOH Wa. 1.33 0.54 1.35
100% MeOH Ex-RFX. 1.87 0.56 1.72
Leaves 0.62 0.40 0.61
Roots 0.59 0.80 0.59
Trunks 0.54 0.42 0.55

2. 1,2-Dimethylhydrazineo] ¢]3] 2% Colonic Aberrant Crypt
Fociol ti& &UE FEE9 e 55

Al A 7S et RE A¥dsEsol A

oot
w M
Y,
=2
~N
r [o]
r
O,
]
ox
)

o)

).

He= 5olAQl 44542 #EHA Fdn (Table
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R L CIE

o W dgwel A (ACFSF ACe =4)

Bzl SD HEollA ACF7F dd HdsA &gstem, DMH &
Folatol A= ACEF7}F Fig. 39l A8 25t ACFU ACe] s=Ate] wh
2 BFS u, DMH @ FolitelA 371 olatel 47 ool ACE
skal= ACFY v 27} 94314313 32.7+#4.182 A ® ¥4, Sy E&E +
=& 30, 60, 120 mg/kg FoATANAM= ZZ 543797, 33.0+9.85,
72.3+21.073% 16.3+6.12, 11.3+2.73, 19.3+9.822 EIY 60 mg/kg Fo 9
A DMH ©55%o 73 vus] F24 = ACF 9 4 (p<0.05)E
et =3 Bleomycin 73 FUE FE2E9 XEEZESA MCT ¥
oA Z+Z 25.819.20, 6.8+1.802.2 tiZT ol DMH wEFofTtol H] 3|
o4 e ACF ¢ #4E bt (p<0.05). HEd & ACFe 4
w25 de 45, DMH ©@5Fo]atel A 1433412572 W ACF
HAdol fx%ar, 30, 60, 120 mg/kgel FUE FEFE Fo %, bleomycin

Foat 3 MCT Folure ZkZb 70.7+12.88, 47.7+15.38, 91.7+30.34,

!
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36.0£8.02, 3254742 I F ACF & udetlloem, 120 mg/kg®] &
UE FE55 FoaS A Tl DMH @55l 7 vlas)] 9
A e dEH T ACF 9 74 (p<0.05, p<0.01)E =3ttt (Table
6, Fig. 13, 14).

Table 3. Change in body weights of rats treated with DMH alone
or in combination with C. sessiliflora L. extract.

Body weights (g)
Dose
Groups  (mg/
kg) _
0 wk 1 wk 2 wks 3 wks 5 wks 8 wks 10 wks

Control 0 1422458  2029+7.1 259.3+11.0 313.0+16.1 374.4+26.5 424.7+437.7 491.7+33.1

DMH 20 139.4+7.4 1986127 249.5+18.7 300.5+23.6 372.6+37.0 447.6+46.8 476.3+73.5

30 143.0£7.9 204.1+12.1 260.4+13.7 312.4+16.4 360.1+21.4 440.8+24.9 535.1+32.3

C.
sessiliflora 60 141.6+7.3  2025+10.2 261.0£16.0 317.4+235 372.7£32.9 447.0+54.4 512.1+81.7
L. Ex.

120 1389+7.0 196.2+104 250.0+13.8 300.3+18.3 364.6+30.4 441.1+42.9 519.0+55.9

Bleomycin 025 132.2432.3 199.149.8 254.1+11.6 304.6+14.3 382.0+24.0 448.6+38.7 490.2+30.2

MCT 05  1384+83 1931+13.0 2484+158 299.9+186 377.0+25.7 438.7£32.1 490.9£41.5

Values are mean and S.D.
Significant differences as compared with control group, *p<0.05
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Table 4. Absolute organ weights of rats treated with DMH and/or
C. sessiliflora L. extracts.

Organ weight (g)
Dose

Groups  (mg/
kg) Liver Spleen kidney (Rt.) Heart Thymus Lung

Control 0 10.75%1.41 0.59+£0.12 1.33+£0.13  1.40+£0.08 0.44£0.01 1.58+0.09

DMH 20 12.26%£2.62 0.83+0.23 1.40+0.18  1.57£0.20 0.45+0.08 1.67£0.46

30 11.41+£0.58 0.67+0.06 1.37+£0.14  1.38£0.06 0.61+0.17  1.54£0.15

C.
sessiliflora 60 12.89+1.51 0.73+0.14 1.47£0.08 1.58+0.09 0.61+0.14  1.65%0.15
L Ex.

120 12.03£1.07 0.68+0.16 1.39+0.15  1.53%£0.18 0.55+0.15  1.50%0.15

Bleomycin 0.25 11.90£0.07 0.62%0.02 1.33£0.12  1.44+0.05 0.45%£0.05 1.72%+0.16

MCT 0.5 12.74+1.40 0.87+0.04*  1.424+0.28 1.45+0.18 0.39£0.06  1.80%+0.30

Values are mean and S.D.
Significant differences as compared with control group, *p<0.05
Table 5. Relative organ weights of rats treated with DMH and/or

C. sessiliflora L. extracts.

Organ weight (g%)

Dose
Groups
(mg/kg) Liver Spleen kidney (Rt.) Heart Thymus Lung
Control 0 2.35%0.30 0.13+0.03 0.29+0.03 0.31+0.02 0.10+0.004 0.35+0.02
DMH 20 2.53£0.71 0.17£0.06 0.29+0.05 0.32+0.05 0.09+0.020 0.35+0.12
c 30 2.14+0.12 0.13+0.00 0.26+0.03 0.26+0.00 0.11+0.027 0.29+0.05

sessiliflora 60 2.53+0.10 0.14+0.01 0.29+0.03 0.31+0.03 0.12+0.010 0.33+0.06
L Ex.

120 2.35+0.48 0.13+0.05 0.27+0.06 0.30+0.07 0.11+0.031 0.29+0.06

Bleomycin 0.25 2.36+0.03 0.12+0.00 0.26+0.03 0.29+0.01 0.09+0.009 0.34+0.03

MCT 0.5 2.59+0.08 0.18+0.02 0.29+0.03 0.30+0.02 0.09+0.008 0.37+0.03

Values are mean and S.D.
Significant differences as compared with control group, *p<0.05
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Table 6. Effect of C. sessiliflora L. extracts on the colonic
aberrant crypt foci formation induced by DMH in SD rats

No. of Total ACF

D
Groups 0S¢ Total ACF/colon
(mg/kg) > < 3AC > 4AC
DMH 20 94.3 + 14.31 32.7 + 418 143.3 + 1257
30 54.3 + 7.97 16.3 + 6.12 707 + 12.88"
C. sessiliflora . .
LE 60 33.0 + 9.85 11.3 £ 273 477 + 15.38"
X.
120 72.3 + 21.07 19.3 £ 9.82 91.7 + 30.34
Bleomycin 0.25 29.7 + 617 6.3 + 1.86" 36.0 + 8.02™
MCT 0.5 25.8 + 9.20" 6.8 + 1.80" 325 + 742"

Values are mean and S.D.
Significant differences as compared with control group, *, ** : p<0.05 or p<0.01

200

MH, 20 mg/kg
sessiliflora L. Ex., 30 mg/kg
sessiliflora L. Ex., 60 mg/kg

N

D
tzza C
C

150 | B C. sessiliflora L. Ex., 120 mg/kg
E=3 Bleomycin, 0.25 mg/kg
[ MCT, 0.5 mg/kg

No. of ACF

< 3AC 3= 4AC  Total AC

Fig. 13. Effect of C. sessiliflora L. extracts on colonic aberrant
crypt (AC) formation induced by DMH in SD rats. *, #*
Significantly different from DMH alone at p<0.05 or p<0.01.

V) ®
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© D)

Fig. 14. ACF is observed in the colonic mucosa of rats treated
with DMH (methylene blue staining, X40). A, ACF with 2AC; B,
ACF with 4AC, C, ACF with 6AC and D, ACF with 8AC.

3. BUE FIE WYrle T4 B AT (BAFIFHAF)

(365.2
o] Agele txwrt s
= veh A &9kt (Table 7, Fig. 15, Fig. 16).

Table 7. Immobility time (Sec.)

Groups Male Female

Control 365.2£24.49 327.4+48.99
30 mg/kg 267.0 £74.76 141.4 +67.79
60 mg/kg 179.8+67.12 * 163.2+75.58
120 mg/kg 176.2+42.96 * 188.0 +72.27

* The differences between control and treatment group were
statistically significant (* p<0.05, Mean = SE).

Fig. 15. Immobility time of male group
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Fig. 16. Immobility time of female group
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I 1089 "A Tl o3k Aol dFH A skt (Table 8).
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Table 8. Result of mean optical density

Dose (mg/kg)

Sex Tir.ne
(min) Control 30 60 120
Male 2 0.0932+0.00183 0.0864+0.00384 0.0955+0.00542 0.0862+0.00552
10 0.0970+0.00527 0.0854+0.00548 0.0992+0.00486 0.0902+0.00503
Female 2 0.1010+0.00754 0.0857+0.00392 0.1013+£0.01200 0.0892+0.00594
10 0.0939+0.00808 0.0861+0.00641 0.0936+0.00599 0.0837+0.00783
Table 9. Result of Corrected phagocytic index "a”
T 2 Male Female
Control 2.8513+0.1653 3.1071+0.3298
30 mg/kg 3.1472 +0.4329 2.8722 +0.2568
60 mg/kg 3.7680+0.3095 =* 3.4431+0.2180
120 mg/ke 3.0658+0.3602 3.1254 +0.4668

L. Corrected phagocytic index "a” 23}

g dzdYd 4 AFEEF FoAT9 0D ©]&3Fe] Phagocytic
index K& Attsta, w29 ATy HF 2 ko] FAE Ftstd

Corrected phagocytic index A4+ tHTable 9). 7 9
Hlwske] 60 mg/kg7hA =
120 mg/kg FoATe] B9 23]
17). A 4 7ht 2

i?__
fols A3E wolx ekakrh(Fig. 18).
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Fig 17. Corrected phagocytic index "a” of male group
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Fig 18. Corrected phagocytic index "a” of female group
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PSS BFEA Fokow, AA7IZE Fot A4 B NAbs =S BEE

A ket
Hste

(Table 10, 11). Zx+ 2 Foj BFoA Fola wtdt A Fo

=} 5}

=

=

=
T

sl (Fig 19, 20).

Table 10. Mortality and clinical signs in rats administered orally
with C. sessiliflora L. extract (CSE) for 28-day

Dose No. of

Drugs (ng/kg) animal Sex Mortality (%) Clinical signs
Control 0 5 Male 0% (0/5) -
500 5 Male 0% (0/5) -
CSE 1,000 5 Male 0% (0/5) -
2,000 5 Male 0% (0/5) -
Control 0 5 Female 0% (0/5) -
500 5 Female 0% (0/5) -
CSE 1,000 5 Female 0% (0/5) -
2,000 5 Female 0% (0/5) -

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

-, No abnormality detected. CSE, Crotalaria sessiliflora L. extract

Body weights (g)

450

400

350

Fig. 19. Body
with CSE for

r —@— Control
—O— 500 mg/kg of CSE
|l —%— 1,000 mg/kg of CSE
—<7— 2,000 mg/kg of CSE

weight changes in male rats administered orally

28-day. Body weights were measured every 7 days
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after administration of CSE. The results are shown as meanzS.D.

280 —@— Control

—O— 500 mg/kg of CSE
—W¥— 1,000 mg/kg of CSE
—— 2,000 mg/kg of CSE

260 -

240

220

200

180 -

160 -

Body weights (g)

140 -

120 -

100 1 1 1 1 1
0 1 2 3 4

Week(s)

Fig. 20. Body weight changes in female rats administered orally
with CSE for 28-day. Body weights were measured every 7 days

after administration of CSE. The results are shown as meanzS.D.

Table 11. Evolution of the mean rat body weight during the
repeated 28-day toxicity study of CSE

Body weight (g)

Drugs Dose No'. of ox TR
(mg/kg) animal Day 1 Day 28
D1-D28 (%)

Control 0 5 Male 151.6+4.3 366.8+22.7 242
500 5 Male 152.3£5.5 340.3+£9.4 223
CSE 1,000 5 Male 146.6+3.2 366.9+£30.9 250
2,000 5 Male 152.1+4.8 339.2+37.9 223
Control 0 5 Female 126.2+3.1 230.2+8.9 182
500 5 Female 126.6%6.7 227.9426.7 180
CSE 1,000 5 Female 126.7£59 240.3+8.0 190
2,000 5 Female 126.9%5.6 236.5£10.4 186

Day 1 (D1), before administration; Day 28 (D28), 28th days after
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administration. Values represent mean=S.D.

oo a2y o7 At FRoEH R YEhA 29kt (Table 12, 13,
14, 15).

Table 12. Absolute organ weights in male rats administered orally
with CSE for 28-day (Unit; g)
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Dose (mg/kg)
0 500 1,000 2,000

Liver 11.23+1.20 9.36+0.42" 10.41+1.87 9.35+1.29"
(left)  1.39+0.07 1.16+0.06™ 1.18+0.17 1.18+0.12"
(right)  1.40+0.11 1.17+0.12° 1.24+0.22 1.20+0.15°
Spleen 0.75+0.15 0.57+0.06 0.55+0.03" 0.65+0.15
(left)  0.034+0.005  0.029+0.005  0.027£0.003  0.029+0.003
(right) 0.034+0.005  0.031+0.006  0.028£0.002  0.029+0.005
(left)  1.52+0.09 1.55+0.16 1.49+0.06 1.48+0.17

Organs

Kidney

Adrenal gland

Testis .

(right)  1.54+0.09 1.54+0.14 1.46+0.06 1.48+0.18
Brain 2.08+0.06 2.06£0.20 2.13+0.07 2.02£0.10
Pituitary gland 0.015+0.002  0.012+0.002  0.014+0.004  0.016+0.004
Lung 1.49+0.13 1.46+0.14 1.37+0.16 1.34+0.15
Heart 1.22£0.11 1.23+0.08 1.27+0.17 1.29+0.16
Thymus 0.63+0.10 0.57+0.05 0.59+0.14 0.63+0.06

. (left) 0.013+0.005  0.015+0.009  0.013+0.004  0.011+0.003
Thyroid gland .
(right) 0.013£0.006  0.016+0.011 0.012+0.005  0.011+0.006
Prostate gland 0.58+0.11 0.56+0.06 0.52+0.16 0.50+0.16
(left) 0.39+0.05 0.40+0.05 0.38+0.05 0.39+0.04

Epididymis .
(right)  0.40+0.06 0.43+0.05 0.38+0.04 0.38+0.06

Values represent mean=S.D. Significant differences as compared with control:
“p<0.05, “p<0.01.

Table 13. Absolute organ weights in female rats administered
orally with CSE for 28-day
(Unit; g)
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Dose (mg/kg)

Organs
0 500 1,000 2,000
Liver 6.82+0.32 6.95+0.99 7.16+0.45 7.10+0.37
(left) 0.82+0.05 0.85+0.09 0.88+0.05 0.87+0.08
Kidney
(right)  0.81%0.05 0.84+0.07 0.89+0.05" 0.88+0.06
Spleen 0.49+0.08 0.52+0.11 0.60+0.08" 0.55+0.05
(left)  0.044+0.008  0.040+0.007  0.035+0.005  0.037+0.002
Adrenal gland
(right) 0.039+0.006  0.037+£0.009  0.035+0.006  0.035+0.004
(left)  0.056£0.021  0.060£0.025  0.054+0.011 0.049+0.012
Ovary
(right) 0.055+0.014  0.058+0.021  0.054+0.011 0.056+0.012
Brain 1.96+0.07 2.00+0.12 2.08+0.06" 2.00+0.07
Pituitary gland 0.158+0.005  0.020+0.015  0.013£0.004  0.019+0.005
Lung 1.13+0.07 1.06£0.11 1.20+0.06 1.18+0.07
Heart 0.88+0.08 0.95+0.20 0.96+0.11 0.92+0.06
Thymus 0.57+0.11 0.57+0.13 0.63+0.13 0.61+0.15
(left) 0.017+0.006  0.012+0.006  0.012+0.002  0.013+0.007
Thyroid gland
(right) 0.018+0.008  0.011+0.003  0.012+0.005  0.014+0.005
Uterus 0.39+0.06 0.45+0.17 0.53+0.19 0.50+0.19

Values represent mean=S.D.

Significant differences as compared with control: “p<0.05.
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Table 14. Relative organ weights in male rats administered orally
with CSE for 28-day

(Unit; %)

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

Liver 3.03£0.20 2.79+0.08 2.94+0.20 2.81+0.10

(left) 0.36+0.02 0.35+0.01 0.34+0.04 0.36+0.02
Kidney

(right) 0.38+0.04 0.35+0.02 0.35+0.04 0.36+0.03
Spleen 0.20+0.04 0.17+0.02 0.16+0.02 0.20+0.06

(left)  0.0091+0.0011 0.0086+£0.0017  0.0078+0.0016  0.0088+0.0013
Adrenal gland

(right)  0.0092+0.0010  0.0094+0.0020  0.0080+0.0012  0.0091+0.0017

(left) 0.41£0.01 0.46+0.04" 0.43+0.06 0.45+0.04
Testis

(right) 0.42+0.01 0.46+0.04" 0.42+0.05 0.45+0.04
Brain 0.56+0.03 0.62+0.06 0.61£0.08 0.61+0.06
Pituitary gland 0.0040£0.0005  0.0034+0.0004"  0.0039+0.0009  0.0048+0.0011
Lung 0.40+0.02 0.43+0.03 0.39+0.03 0.41+0.03
Heart 0.33+0.04 0.36+0.01 0.36+0.02 0.39+0.02
Thymus 0.17+0.02 0.17+0.02 0.17+0.04 0.19+0.02

(left)  0.0036+0.0014  0.0044+0.0025  0.0038+0.0015  0.0033+0.0007
Thyroid gland

(right)  0.0036£0.0016 ~ 0.0048+0.0029  0.0035+0.0014  0.0033+0.0019
Prostate gland 0.16+0.03 0.17+0.01 0.14+0.04 0.15+0.04

(left) 0.105+0.012 0.120+0.015 0.110+0.021 0.116+0.009
Epididymis

(right) 0.108+0.014 0.126+0.011 0.108+0.017 0.115%0.012

Values represent mean=S.D.

Significant differences as compared with control: “p<0.05.
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Table 15. Relative organ weights

orally with CSE for 28-day

in female rats

administered

(Unit; %)

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

Liver 2.96+0.09 3.04+0.18 2.98+0.16 3.01+0.14

(left) 0.36+0.02 0.38+0.02 0.37£0.02 0.37+0.03
Kidney

(right) 0.35+0.02 0.37+0.04 0.37£0.01 0.37+0.02
Spleen 0.21+0.04 0.23+0.03 0.25+0.03 0.23+0.03

(left)  0.0190+0.0036  0.0175+£0.0027  0.0147+0.0024"  0.0155+0.0008
Adrenal gland

(right)  0.0171£0.0027  0.0162+0.0037  0.0146+0.0029 0.0149+0.0018

(left) 0.024+0.008 0.026+0.009 0.022+0.005 0.021+0.005
Ovary

(right) 0.024+0.006 0.025+0.007 0.022+0.005 0.024+0.005
Brain 0.85+0.05 0.88+0.07 0.87+0.03 0.85+0.06
Pituitary gland 0.0069+£0.0020  0.0089+0.0064  0.0054+0.0018 0.0080+0.0020
Lung 0.49+0.02 0.47+0.03 0.50£0.02 0.50+0.03
Heart 0.38+0.03 0.41+0.05 0.40+0.05 0.39+0.01
Thymus 0.25+0.05 0.25+0.03 0.26+0.06 0.26+0.06

(left)  0.0073+0.0031  0.0057+0.0035  0.0051+0.0010 0.0056+0.0027
Thyroid gland

(right)  0.0080£0.0040  0.0048+0.0020  0.0051+0.0019 0.0057+0.0021
Uterus 0.17£0.02 0.21£0.10 0.22+0.08 0.21+0.09

Values represent mean+S.D.

Significant differences as compared with control: “p<0.05.

o, deety v
PR HEE L RE Folid A fol4 g BAsH wats B
A dTh "] FZ ] 500 mg/kg Tl A WIS TFT L TG
ujal el gl rasQTh m#, FAel 5009,

- 129 -



ortt (Table 16, 17).

Table 16. Hematological findings in male rats administered orally
with CSE for 28-day

Dose (mg/kg)
Parameters Unit
0 500 1,000 2,000
WBC K/uh 10.12+£2.26 7.36£0.85" 8.37+1.42 9.09+1.79
Neutrophil K/l 3.94+0.77 2.73+0.74" 3.62+0.71 3.50+1.19
Lymphocyte K/ b 4.15+1.57 3.12+0.46 2.90+0.50 3.81£1.28
Monocyte K/pl 2.01+0.41 1.50+0.27 1.81+0.49 1.76+0.69

Eosinophil K/t 0.020+0.016 0.020+0.009 0.020+0.011 0.017+0.005

Basophil K/pt  0.0050+£0.0055  0.0017+£0.0041  0.0033+0.0052  0.0050+0.0055
Reticulocytes % 2.33+1.03 1.66+0.53 2.10£1.07 9.34+1.64
RBC M/l 7.12+0.48 7.48%0.31 7.38+0.49 7.13£0.87
Hemoglobin g/de 16.70+0.99 15.95+0.31 15.93+0.63 15.28+1.59
Hematocrit % 47.77+3.02 47.60+1.17 47.70+£4.07 46.72+3.85
MCV fe 67.13+1.55 63.67+1.62 64.58+2.05 65.95+4.66
MCH pg 23.55+2.15 21.35+0.87 21.62+0.72" 21.60+2.48
MCHC g/dl 35.07+2.89 33.52+0.97 33.53£1.75 32.85+4.21
Platelet K/ul 475.8+424.3 2142+139 362.5+319.6 260.2+73.4
MPV fe 4.13+2.86 3.30£0.51 3.13£2.04 2.32£1.02
Prothrombin time sec 19.30£2.34 15.93+0.42" 14.98+1.32 15.88+0.54"
APTT sec 23.23+3.33 19.37+1.53" 19.77+1.15 19.48+1.46"

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. Significant differences as compared with control: “p<0.05.
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Table 17. Hematological findings in female rats administered
orally with CSE for 28-day

Dose (mg/kg)
Parameters Unit
0 500 1,000 2,000
WBC K/uh 457+2.43 4.33£0.84 453+1.04 4.91+0.96
Neutrophil K/l 1.38+0.75 1.28+0.25 1.43+0.42 1.55+0.51
Lymphocyte K/ b 2.22+0.99 2.32£0.64 2.13£0.59 2.25%0.46
Monocyte K/ul 0.97+0.78 0.73+0.17 0.97+0.17 1.10£0.22

Eosinophil K/pt  0.0100£0.0110  0.0067+0.0082  0.0083+£0.0041  0.0050+0.0055

Basophil K/l 0.00£0.00 0.00£0.00 0.00+0.00 0.00+0.00
Reticulocytes % 1.70+0.89 1.60+0.66 1.61+0.76 1.65+0.61
RBC M/l 6.37+1.14 6.44+0.65 7.17+0.66 7.23£0.38
Hemoglobin g/dl 15.30+0.90 14.97+0.62 15.34+0.37 15.45+0.32
Hematocrit % 40.45+8.01 40.45+4.50 45.85+4.21 46.67+2.64
MCV fe 63.35+3.55 62.75+1.53 64.03+1.89 64.58+1.05
MCH pg 24.72+5.03 23.40+1.94 21.58+2.10 21.43+1.18
MCHC g/dé 39.10+8.04 37.23£3.14 33.78+3.34 33.23£1.92
Platelet K/l 375.8+404.0 631.8+459.6 544.7x477.8 421.0+393.9
MPV fe 4.95+3.17 457+2.64 3.33£1.61 2.87£1.39
Prothrombin time sec 15.62+0.93 15.97+£0.97 16.05+0.61 16.22+0.29
APTT sec 16.74+1.26 15.17+1.29 16.62+1.09 16.78+1.17

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 18. Blood biochemical findings in male rats administered
orally with CSE for 28-day

Dose (mg/kg)

Parameters Unit

0 500 1,000 2,000
ALT u/ ¢ 33.8+4.4 32.3+3.1 30.3+3.3 30.0+3.4
AST u/ ¢ 83.0£7.6 87.3+12.5 90.8+20.5 87.67+9.7
LDH u/ ¢ 267.8+215.4 333.2+275.2 500.7+418.2 419.0£124.3
ALP u/¢ 325.0+39.0 460.5+112.1° 259.0+£97.2 460.3+40.3
Total bilirubin mg/d 0.062+0.032 0.080+0.023 0.072+0.034 0.082+0.031
Glucose mg/dl 147.3+18.5 126.8+16.4 134.5+20.4 132.0£12.2
Total protein g/dl 5.40+£0.25 5.38+0.10 553+0.21 5.43+0.20
Albumin g/dl 2.324£0.17 2.33+£0.05 2.32+0.10 2.35+£0.06
Albumin/Globulin ~ g/d{ 0.75+0.06 0.78+0.04 0.72+0.04 0.78+0.04
Cholesterol mg/dl 77.7+12.4 87.5+13.1 86.0+23.4 80.5£17.8
Triglyceride mg/dl 64.2+26.45 71.8£19.26 64.7+26.27 63.3£26.0
Creatinine mg/dl 0.52+0.04 0.52+0.04 0.48+0.04 0.48+0.04
BUN mg/de 10.3+3.5 10.3£1.3 10.8+2.1 9.7+1.6
Calcium mg/de 9.77+0.36 9.68+0.24 9.95+0.21 9.73+0.20
Sodium mM 143.5+1.1 143.2+1.2 141.8+1.2 141.7£1.0
Potassium mM 4.60+1.15 4.01+0.26 4.13+0.27 4.17+0.46
Chloride mM 105.8+3.3 106.8+1.3 107.7+2.3 108.2+1.0

Values represent mean+S.D. ALP, alkaline phosphatase; AST, aspartate
aminotranferase; ALT, Alanine aminotransferase; BUN, blood urea nitrogen;
LDH, lactate dehydrogenase. Significant differences as compared with control:
“p<0.05.
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Table 19. Blood biochemical findings in female rats administered orally
with CSE for 28-day

Dose (mg/kg)

Parameters Unit

0 500 1,000 2,000
ALT u/¢ 21.3£2.5 22.0£2.9 23.0£5.5 25.0£2.2"
AST U/ 2 87.0+22.1 90.3£17.8 87.5%6.7 92.3+9.1
LDH u/¢ 559.2+411.9 645.5+382.8 521.5+195.3 450.0+£245.0
ALP u/e 248.2+63.1 260.2+14.1 280.0+£74.9 209.0+54.6
Total bilirubin mg/de 0.05+0.03 0.06+0.02 0.06+0.03 0.07+0.03
Glucose mg/de 119.0+20.5 109.2+16.9 114.2+7.9 110.8+6.3
Total protein g/de 5.88+0.24 5.72+0.23 5.93+0.23 5.88+0.21
Albumin g/dl 2.67+0.10 2.58+0.12 2.63+0.14 2.55+0.16
Albumin/Globulin ~ g/de 0.80+0.00 0.83£0.05 0.80+0.06 0.77+0.05
Cholesterol mg/de 74.7£14.2 66.0+9.7 70.0£11.9 83.7+11.3
Triglyceride mg/dd 22.0£13.6 17.7+6.6 20.5£8.3 275+14.9
Creatinine mg/dl 0.60+0.06 0.72+0.13 0.58+0.08 0.48+0.04™
BUN mg/dl 15.0+2.9 19.746.2 14.8+2.3 11.7+1.3"
Calcium mg/d¢ 10.1+0.3 10.1+0.2 10.1+0.1 10.1+0.2
Sodium mM 143.8+1.7 143.7+1.0 144.3+1.5 144.2+1.5
Potassium mM 3.85+0.17 4.12+0.30 3.91+0.17 4.05+0.30
Chloride mM 106.7+0.8 108.2+1.2 109.7+2.2 110.3+0.8
Values represent mean+S.D. ALP, alkaline phosphatase; AST, aspartate
aminotranferase; ALT, Alanine aminotransferase; BUN, blood urea nitrogen;

LDH, lactate dehydrogenase. Significant differences as compared with control:

“p<0.05, “p<0.01.
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Table 20. Histopathological findings in rats administered orally
with CSE for 28-day

Dose (mg/kg)

Organs 0 (n=5) 500 (n=5) 1,000 (n=b5) 2,000 (n=b)

T = T S o S S S S S S S S S S

Male Heart \ - - - - - - - - - 1 -
Liver F - - - - - - - - - -1 -

Female
Lung P - - - = - - - - - 1 -

-, No finding; +, Minimal; ++, Slight; +++, Moderate
V, vacuole formation; F, fat globule; IP, interstitial pneumonia.

Values represent as number of specific lesion
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