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Ajmalicine Artemisinin A=y Cath. roseus 37,000
Ajmaline shatetz| oA Artemisia  annua 400
Acinitine Ra. sementina 75,000
Berberine - Acotinum spp. n/a
Camptothecin Zhed of A C. japonica 3,250
Capsaicin SHE A Camptotheca acuminata 432,000
Castanospermine FEA=ZH Ca. frutescens
Codeine g EFA o ®| A Castanospermum  australe 750
Colchicine PRSP P. somniferum n/a
Digoxin & 2k Colchium  autumnale 17,000
Diosgenin ZHAH| Di.  lanata 35,000
Ellipticine AHZolEM A Dioscorea  deltoidea 3,000
Emetine SR Orchrosia  elljptica 1,000
Forskolin - Cephaclis lpecaccuanha 240,000
Ginsenosides 7| 2K H A Coleus forskolii 1,500
Morphine ZHEHA| Panax ginseng n/a
Podophyllotoxin TI™H| P. somniferum n/a
Quinine & 2k Podophyllum — petalum 340,000
Sanguinarine stakziz| ob | Cinchon.  ledgeriana n/a
Shikonin shu| 2 A Sanguinaria  canadensis 500
Taxol shdfo| 2 A K| L. enthrorhizon 4,800
Vincristine shobx| Taxus  brevifolia 4,500
Vinblastine Shul & H x| Cath. roseus 600,000

Shal & B x| Cath. roseus 2,000,000
1,000,000

n/a: not available. (Ravishankar®} Ramachandra Rao, 2000)
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ghof - hepAl A 33%, 7l A E - 58 42%, FLIHEE 24%

Natural products
(extract) 11 %

Products with
natural origins
(precursors for
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Synthetic Synthetic copies of
products 56 % natural products 9 %

(Source: Hosrertmann & Marston, 2000)
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W87] A28 ATE Aol 2000dd s FEE FeAE ARgs] W 75
o oldte AH7|eS Frsa o, AA 258 FE pilot-scale A ENEY]
g P A7 el dsa e
(%] A& Ax/7dge =iy AL AEF H7tE
Al Eff AR ALSE ATDXZE
Al A V. vinifera Pepin S(1995)

Anthocyanins

Betalaines

Crocin

Crocetins

Carotenoids Anthraguinones
Naphthoquinones

PSR
Vanillin
Garlic
Onion
Basmati
z=2E
I Fote

e Sbe AZHIbE

Capsaicin

Hdolg
Stevioside
Glycyrrhizin
Thaumatin

Euphorbia spp

D. carota

Pe. Frutescens

B. vujgaris

Cheno. Rubrum

Crocus sativus

Gardenia jasminoides
Lycopersicon  esculenturn
M. citrifolia

L. enthrorhizon

Va. planifolia
Allium sativum
Alllum_cepa
Oryza sativa_
Citrus spp.
Theobromo  cacao
Ca. frutescens

Ca. annuum

Stevia rebaudiana
Glyeyrrhiza glabra
Thaumatococcus danielli

Yamamoto &(1982)
Rajendran &(1994)
Zhong<} Yoshida(1995)
Klebnikov &(1995)

Berlin =(1986)

Sujata S(1990)

George2t  Ravishankar(1995)
Fosket2l  Radin(1983)
Kieran -5(1993)

Sim2}  Chang (1993)
Dornenburg?t  Knorr(1996)
Ohsumi S(1993)

CollinZt  Masker(1988)

Suvarnalatha 5(1994)
Cresswell(1990)
Townsley(1972)

Lindsey2t Yeoman  (1984)

Johnson =(1990)

Swanson S(1992)
Hayashi S(1988)
van der Welz} Ledeboer(1989)
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7N =} =4 2 A= AR (P ) e
Shikonin( Lithospermum
] 2%0] ( P 3HHE (1983) A A=A
rythrorhizon)
Berberine(Coptis japonica) SN A=
P Purpurin(Rubia akane "—‘B\_g A=
Catharanthine(Catharanthus roses) | 2F& A A=
& (F 55U o) oF & A A=A
Nitto Denko | S14H(AZ 1] <F) 721 F(1999) TEE
Kao o} A (Polianthes tuberosa) S}A-E(1994) A A
Kibun Kinobeon A(Carthamus tinctorius) | €] 2F35&(2000) AEA=2
A EAE 2~ & (F ) ©] FF(2000) A2 A=A
A FeATY | Peroxidase(lpomoea batatus) ZITA 9F (2002) 'x
AZAF,  HEF s -
CBNHlol o8] | 2hak 5 (2] ¥ TEE
s (78 &) 2002) -
npo] S8 Ik | 7EA Ay (AAZ ) 2 Y, FEE

(] Sus A% 1 SHAR AgTE 2

29 4%

e 20083 20123 2014
AA Al TR 8319 & 10459 & 11459 &
g A TR 11,7839 15,000 ¢ 17,0009 €
He 20061 20073 20083
TE TR 286091 ¢ 343291 ¢ 400491
Ty TE 17609 550021 € 246491
A AT AE, ook o] i x=RH2006)
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Line name

Scientific name

Explant type

31714 (AM)

Panax quinquetolius

Adventitous root, Cell

W2k (BDS)

Panax ginseng

Adventitous root, Cell

&t (CS)

Panax ginseng

Adventitous root, Cell

CBN 42k (CBN)

Panax ginseng

Adventitous root, Cell

@ WA 2= (7] e A2 o]§)

ep F-A w24 - 3/4 MS, 5 mg/L IBA, 50 g/L sucrose, pH 5.7 ~ 5.8
@ ME BIAZA  MS, 1 mg/L 2,4-D, 40g/L sucrose, pH 5.7 ~ 5.8

@ wiF =AY 100mle] ¥ 7} H7bE 300ml AHAEek~A
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AE; AM line, B)F; BDS line, C,G; CS line, D,H; CBN line

® DNA &, AxiEd7] #2494y
ep ¥217]17] : PA flow cytometry (Partec)
@ DNA % ¥
W3 1 : Nuclei Extraction Buffer
W 2 : Staining Buffer

HREE AR Y o2 Al
A
A ekelo] 4ufA 24 (85792) QFA A9l DNA 333 UEhd.

N2 678HI A Z(1187164) F-7 = #lell vlsl] E<Hg A o] .
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[3] Flow cytometryE o]&3%t 44t a sh7]4F A 2 A2 2<9le] DNA 3=

Line Type DNA mean value CV (%)
AM Cell 12175 = 1.80 420 + 054
A. root 8725 + 048 272 + 0.13
BDS Cell 11871 =+ 181 327 = 0.20
A. root 9252 + 093 284 + 0.13
CS Cell 16421 + 185 313 + 0.46
A. root 8793 + 1.15 241 + 011
CBN Cell 12268 + 1.18 317 = 0.22
A. root 8533 + 1.04 265 £ 043
100% -
80% 1
60% A oG2+ M
40% - as
20% - e
0% - T T T T T T T

Cell Root Cell Root Cell Root Cell Root
AM BDS CS CBN

[ At sh7)ar A 3 AlxeRle] Axddr] 4

() 71 =g Abak 8 Srak RS AT g AREd Al A Ao = SR A

Z AF¥EW $heF ¢ vanillin-sulfuric acid colormetric method (spectrophotometer, 540

nm)
W A w=Atol= shak B4 0 HPLC system (Waters 2695 module, 2996 detector)
& A x=Atol= 5% Rgl, Re, Rf, Rbl, Rg2, Rc, Rb2, Rb3, Rd, Rg3, Rh2 (117}

A Akl = gk (mg/g DW)

A A el = AP Ak (mg/L)

_ AA Aol =g (mg/gDW)X‘"




@ 11714 A weAtel= Fhe 24 A3, RE FAT 221(1.3573.35 mg/g DW)o] AlxE
2421(0.6570.92 mg/g DW)E T =4 &4 %A 53] PPDA Rd A :=Afo] =o A
& 5 Aol & B (FA< 0.1671.41 mg/g DW, AlE; 0.1470.40 mg/g DW)

@ 53] CS $AT oo & AmAe]= ek AAkwre] 242} 335 mg/g DW,
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Ginsenoside productivity (mg-L")

16 - OPPT-type Ginsenoside productivity
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@ 20-yr-old (CBN) 2}l wj<F 475F=fe] w

d 2 =
Wil 1-yr-old (CS) 212 ¢hvbgt Sap AAF=1d5 veEbd.

@ pH 50757 Alole] =i AAFTS 4o
20-yr-old; 0.8213)

@ EC 2075.0 Atolel =AM AT <9
20-yr-old; —0.9959)

3L BEWEE7Iol A 857t vl %F

AEFTA76 g/L), A=5(6.376.7%)2
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A; 1-yr-old (CS), B; 20-yr-old (CBN)
[1] vjE7] gt whE ARAhul &Fte] vlo] oomfj &~

I-yr-old 20-yr-old
120 80
_ y=101.39x - 497.08 70 | ¥y=43.887x-203.8
S0 R? =0.2983 3 R* = 0.8213
= a 60
:.f:" 30 :::5“
5 60 540
S z
= 40 230
] =20
= 20 %o
0 0L
50 51 52 353 54 55 56 57 46 48 90 92 5476 58 160" 02
pH pH
A B
1-yr-old 20-yr-old
120 ¢ 80
y=-37.659x + 183,93 70 y=-41.491x + 199.19
= 100 R*=0.9783 ~' R* = 0.9959
ol ";__hll
= 80 =5
E E 50
g 60 540
w0 Z0
5 220
P, . [
=20 10 :
0L 0
200 250 300 350 400 450 500 3.00 3.50 4.00 4.50 5.00
EC (mS/cm) EC (mS/cm)
A; 1-yr-old (CS), B; 20-yr-old (CBN)
S ==
[29] pHeF EColl & A3t w2 A A2 A
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(mg/g DW)

Total saponin content

MjeF7) kel wRE 27k ARAREl R ehelel ALEWA A mAtel = FaRA

AT
= AF¥Y $E o vanillin-sulfuric acid colormetric method (spectrophotometer, 540
nm)

A A =Abo] = g B4 @ HPLC system (Waters 2695 module, 2996 detector

A=Al = %% © Rgl, Re, Rf, Rbl, Rg2, Rc, Rb2, Rb3, Rd, Rg3, Rh2 (117}
A1)

e B A ALY

QA iAol = T?%"(mg/g DW)

TR AL

HjF7] 3ol Aol & F AFEY e 1-yr-old (CS) HRlolA &= AAF 5713t
o] 85 2H(15.20 mg/g DW)ell H= H ot 20-yr-old (CBN) 212 557xH12.05
mg/g DW)E Az 72ste 43S vehd.

L

vj k7] 7kel whel 1-yr-old (CS) #H¢le 6.45710.38 mg/g DW, 20-yr-old (CBN) &
01& 1157793 mg/g DW 9] F A=A ]— 1= SheFo] EA %o 1-yr-old & shFo] ¢
T =

178722 A g we} AMeAtol= AibeFe Ak F7hste] 852k 1-yr-old <

AL 1215 g/L, 20-yr-old ¢ A4S 687 g/l & H.9.
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Ginsenosides production (g/1.)
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("] vl F7) el W 2714 Abatulof 2klel & A Aol = Atk

(th vl omh sk A A Al = §F FAS A% A
D A=Aw 252 Aol o) fEE A BWo] ¥ (100-1-18)

@ WAz (7] e wiA 24 ol&)

ep F-Ag - x| 24 3/4MS, 5mg/L IBA, 50g/L sucrose, pH 5.7 ~ 5.8
@ vk =AY 100mle] wiA7F H7FH 250ml A&~ =
@ HEU=: 1g/flask
® urg g o} dEAH FFH
No. Classification Strain No. Strain Name
Mesorhizobium huakuilANM
1 GS1035 14158(T)
Bradyrhizobium
2 GS1514 ganzhouenseRITFR06(T)
Gram-negative Mesorhizobium amorphaecACCC
3 GS3037 19665(T)
Mesorhizobium amorphacACCC
4 GS336 19665(T)
5 EMML538 Azotobacter beijerinckii
6 CWH-2 Lactobacillus plantarum
7 G ositi LK]J-4 Leuc.sp.
8 Famposttive LOW 1 Bacillus sp.
9 CWJ-1 Bacillussp.
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W AEE2 GS1035, LKJ-45 ALt A FolA] dxz+9F v 4¢s 2

@ viole w2~ ABAtEE WHol A GS1035%F LKJ-4 A 7-¢ 45 & A9 vust
of Aikdol vigts. weEkA vE A7 vhol e Aol maAd Aot Azt
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120 D Fresh weight (g-L-1) ?
c k8
100
- i ?‘-..
=80 - - 62
= &
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60 | z
40 -3k
= - 2
20 1
-1
0 0
NT GSlds  GS1514  GS337 G833 EMAL CUHZI LKJ4 LHW-1 CWIl
Gram-negative Gram-positive

("] a2 A A2 5§ AAls A= s

[y 1]

NT GS1és  GS1sl4 csamy G833  EMMLE3S| CWH2 LKJ4 LHW-1
Gram-negative

[2] A FA2e] AgAE A 5 3‘% ﬁ%%

o

Dy moatter (%)
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EMMLS538

GS1035 GS51514 GS3037

[Z7] LA EH A2 | A5

S
DA 5Y F A AT 2 5 Aol AME Yol SAE

A pH ¥stE RS o, CWH-2, LKJ-4 HgFolA 7t oF -1, -22

@ A F
of Zazt e, ol vrHole] datow A7ty
W g & wjAY EC ¥slsE HokS i, GS1035, CWH-2, LKJ-4 A& FlA 7k 1.3

0.8, 149 57kt Ao = e

EC (mS/em)
s o o
- o o

&
o

o

GSI035  GSISI4  GS037  GS336 EMMLSM CWH2 LKJ4 LHW.  CWJ1
Gram-positive

CWH2 LKJ4 LHW-1 CWil

GS1035  GS1514  GS3W7  GS336 EMML
Gram-positive

Gram-negative

Gram-negative

[29] AR AgAE A & wjx pHe EC ¥3}



anillin—sulfuric acid colormetric method(spectrophotometer,
540nm)

W AAw=Atol= gk B4 0 HPLC system (Waters 2695 module, 2996 detector)

@ AM=Alol= 7% ¢ Rgl, Re, Rf, Rbl, Rg2, Re, Rb2, Rb3, Rd, Rg3, Rh2, CK
(127F4)

O g @ Ak Ay

= O =

ep A =Abe] = g (mg/g DW)

_  HPLCEA 3% (mg/L) x F&&v #3 (L)
FENZAEZT(g)

W A=Al = Ak (mg/L)

FTAPEW FHEFS CS1035, CS3037 Aol A 7S =2 A3
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Aol A a7e] ek TR gL 2o FFS BT 53] GS087 A
97 Y w24

©@ GS3037 A g7} & AFEY 3k PPDA|, PPTAH & WA w=Alol= &tko] 714 ¢4
Aoz YEhd

O
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o BT WA FA4: 3/4MS + IBA Smg/L + sucrose 50g/L + gelrite 2.5g/L, pH 5.7 ~

5.8
@ wigxd: x, 24+1°C
® 492

b FAE2 0.3MAlA AdAE F 3]HA]7]
vz 87 T 48

@ 2] mE 3= ARG ERAA 7MY =2 5SS SU

@ frelst &4 49 PVS3-10 &o] 7HF 3&5&o] =%
oA s At C4 =298 &
Aol AL BE A 7P FT Aoz Y

A, B: A3€9 AHe T 271€, D, E: A3g& g & 371€
C: B5&9 A % 144, F: B5&d A7 5 271
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=

Time to
storage
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0,1~ 12
0, 1~ 12
0,1~ 12
0, 1 ~ 12
0,1~ 12
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0,1~ 12
0, 1~ 12
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4°C
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Temperature
storage (°C)
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4%

714 %

s}
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Material

Root tip

Root tip

Root tip

Root tip

Root tip

Root tip

Root tip
Root cutting
Embryo
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(7] At w24 o] f)
3/4MS, IBA 5mg/L , sucrose 50g/L, gelrite 2mg/L pH 5.7 ~ 5.8
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9 4A% F A0MIEFe FE)

P

Investigation Treatment Ngfn?iflatt)ie:r? Bead germination No. of lateral
time (week) g/20 beads rate (%) roots/bead
3% 12.67+1.76b 63.3348.82b 1.2040.35b
4
5% 2.00+0.00¢ 10.000.00c 0.03+0.03b
3% 19.33+£0.33a 96.67+1.67a 2.98+0.87a
8
5% 11.33+0.88b 56.67+4.41b 0.98+0.25b

120 45
2.0 m3%SA O5%SA | _ 4 m3%SA  O5%SA
o g 35
£ 2
e 80 o 3
o =]
£ 60 S 25
E i E 2
3 40 215
oy e I
e 20 S I
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0 0
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[29] 4572 FH27F YA = A1 9] ODgy gholl M= 3

03
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ODgng alue
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Day 0 Day 1 Day2 Day 3 Day 4 Day 3 Day6
Growth days

[19] 4F 9] dAe7 Amnlexrk 23 AT A1 9] ODgy ghell 73]+

Conditioned
medum

Fresh MS
medium

Fresh MS
medium

Fresh MS
medium +
2% cellobiose

DAY 0 DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6
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(AP B-glucosidase AAF w2 i A7 FXo wWE I A x=AFe]=29] bioconversion
O A=m : HE line 24 BAE,  Lactobacillus  rhamnosusGG, Lactobacillus

sanfranciscensis, Leuconostoc citreum

R

H
b Helws%= @ ODgyo = 1, 0.02(20 pL/ 100 mL medium), 0.2%(200 pL/ 100 mL

medium) (v/v)
W A7) g 17d A
@ WYL= : Bioreactorol A 30€ 3 vjFd HAH 7 g/ 100 ml

@ wWF R ¢ 100mL  ARFAES WAz E2FE wikE (3/4AMS+IBA

Live bacteria (%%, v/v)

Treatments Lactobaillus Lactobacillus Leuconostoc
fﬁﬁm&@ﬁ s Sanfranciscensis citreum
Mon-treatment - - -
LR 0.02 0.02 5 -
LS 0.02 - 0.02 -
LC 0.02 2 x 0.02
IR 0.2 0.2 - -
LS 0.2 = 0.2 -
LC 0.2 : = 02
ZAL 5

[e)
=&

’

©)
b A A, A
@ WA zA} @ pH, EC =4
@ 2E# =A% : Malondialdehyde(MDA), Catalase(CAT), Peroxidase(POD)
@ B glucosidase, & AF¥EY Shaf

B
HPLC &4 : A w=Alo]= &2k

@
Oh AFEAA A AT AEF ole fFod Aol 7k YEhA &
@ AEF2 Le 02%(v/v)Aglol A 7 =9%+(12.3%)

®

W)X Ak 4] BECE BE A ol A3 Zasigoen, pHE 22714

Z

[€)

}

ki3

o}

@ F ALEY FEFE BE A FelA dxTrg =on, 53] 0.2%A2(35.2mg-g !



MDARANeIA Le A 78 AT e AeTE 19744 2% gragnst 7
7

s Aol vhehy
CATEA A WE A2l ol A 05974 Fastartr} 199 st gasts 7

F 29

[3] 3 AT Seiefe]l B nA= I

Treatment Fresh weight (g/vessel®) Dry weight {g/vessel) Dry matter? {%:)
Control 11.88 + 0.24 1.35 £ 0.06 11.39
Lr0.02 12.38 £ 012 146 £ 0.03 1177
Lr02 12.24 £ 0.94 141 £ 013 11.48
Ls 0.02 10.68 + 1.26 1.26 = 0.09 11.82
Ls0.2 11.94 + 0.59 143 + 0.03 12.01
Lc0.02 12,07 £ 1.29 1.40 = 0.03 11.58
Lc02 11.71 £ 1.28 1.43 £ 0.06 12.25

*Mean including 100 mL medium of 3/4 MS medium supplemented 24.6 uM IBA with 5% sucrose
"Dry matter calculated by DW /FW * 100

4.50 5.60
4.00 A ; 540
3.50 - 5.20 -
3.00 A 500
T 250 - '
g ]
‘g 2.00 - i
& i —Lc02 —Leo 60 A
= 150 Le 0. Lc 0.02 4.60 ol wenipili
(58] . i
1.00 - Lr0.2 Lr0.02 440 —Lr02 —Lr0.02
0.50 1502  —Ls002 420 1 1502 ~+Ls0.02
000 T T T T T 4'00 T T T
0 05 1 2 4 7 0 05 1 2 4 7
Days Days

[2™] st A s gol ECe pHoll mAl= 4%
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(2] 37FA] 3 ARt s dol MDA vAl= 9

Lc¢ 0.02 Lc 0.2 Lr0.02 Lr0.2 Ls 0.02 Ls0.2
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n 034 i
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£02 - -
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Treatments Treatments

[C2"] 37FA] 3 AR Ssu ol CATSE PODell wAl= 4%

e
L}

— — 2 [g=] (73] (75
Lo th O L, I - th
1 1 L 1 1 1

Total saponin content (mg-g! DW)

TN

Control Lr0.02 Lr02 Ls0.02 LIs02 Lc002 Lc02
freatments
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(3) 5old 71554 3% T% (ginsenoside (triol, diol, D/T %) 30% % %)
(7h Fa1x A& T3 A wigA gl e

O AEAE : 1-yr-old (CS) =1 Abakul ok

@ WAl s A ZF8H AP v 9 AR

: 0, 100, 200, 300 mg/L / 1, 2, 3 days

oot

® WA fw A
@ 250 A 29 WEA FARAL hRT w2 FEF Qolt AL
A ey

@ Flow cytometryE o]839] DNA &S EAa Azl QoA wjk: 39782l
(100-1-2, 100-1-18, 300-1-16, 300-2-8 &)=} 16¥1A] wj <+ 1702+<1(300-3-19) S
gk

€ 100-1-18 @<l (8ufA])o] o] o wj~ =m
b hel wel A BEE fdxe] &

M e A vheh ols WA

1]
=1

=

£0

20

Explant induded secondary roots (%)

S A R R RS L

N
o
uhy
ol
2

A sEsh PrIhe] wE Aol S P4 Festy 54



Mo, of secondary rootsfeamlart
-..|

T 1001 100-2 100-3 200-1 200-2 200-3 300-1 300-2 300-3

Treatment (moL.1-day)

Sacondary root lengih (om]

[£] 2313 Agszel e A viaA g
Goldncmg Exposure time No. of treated Ploidy'(%)
concentration (day) roots Tetraploid (4x)  Octoploid (8X) Hexadecaploid
(mg L etraploi oploi (160
0 (control) 0 40 100.0 0.0 0.0
1 40 95.0 5.0 0.0
100 2 40 95.0 5.0 0.0
3 40 87.5 12.5 0.0
1 40 85.0 15.0 0.0
200 2 40 85.0 15.0 0.0
3 40 82.5 17.5 0.0
1 40 87.5 12.5 0.0
300 2 40 90.0 10.0 0.0
3 40 92.5 5.0 2.5
600 300 ~ - 1200
count A | count fix B | count C
® el I e
a0 | 18 200 800
15
300 150 800
200 100 400
100 50 200 16x
O 9 50 100 150 20 20300 00 %0 100 150 20025636 O S0 100 150 200 250 300

A; iR, B; 8¥i A, C; 16w A, IS; HE-E=(HFYo})
[29] Flow cytometryE ©] &3 Al & vl 5=A] DNA $+5F 5| ~E 13



[E] Abarw e oj=A)9) 45 W% F vho] o)

. . Growth No. of
Polyploidy lines ~ FW (g/L) DW (g/L) %DW , Length (cm)
ratio lateral root
CT B¥d 53¢ 7.3 1391c 18k 28%¢
100-1-2 34.31c 6.29c 7420 16.10b 33 308b
100-1-18 HU8D 7.19%b 7.59%b 17.9%8a 4623 30508
300-1-16 R 7.680ab 815 17.66a 308 3950
300-2-8 PN¥a 6.87ab 6.860 18%a 308 3R5b

@ wigAEe AHwAto s g W AT B FA4 wHE 24

@b 100-1-18 <l WA w=Atol= TE(14.66 mg/g DW)o] 718 =gton o]= PPDA
60 O

Rb2¢} PPTAl Reol A A+e 74 LR
@ 100-1-18 =19l A mApo] = AAFE(186.60 mg/L)S thz ol Hls) oF 691(600%
T B FAE 2.

@ 100-1-18 A2 A x=Afe]l= AR #-d FHAAH(PegSS2 PgSEZ PPDS2,
PPTS)?] 2 TdEE Hol 9 435 siddh

€@ welA 100-1-18 2Fele nlo] @ wj
A 2Folele goldk

= =

[>
©
o
X
¢
h
>
o
f
ox
o
X,
2

o) /by $53 gu)



[3] Ababul k< 8 Al ekl el M eAlo]l = =

F, — PFD [ PPT

resicat i Re Rf Rg .
gy D) Ry Rb; By Re Rl Ry Rh; g 'y DS |

cT Losd" O2%c 1.1da 009 Ol O0da 0.5 T 1864 QOTR Qs 02Ib
10042 1pdb 051k O 046b Dd8a O0Gsh 0%k 100=1=2 Lide oot 0fib  008L
100-1-18  400a 009 O3%b 08fa 0% O0% G4l 100-E=1 5 473 0432 LiSa O.Tia
J00-1-16 L1Ebs OSb O.04b 0I5 0. 00%b O Joo-1-18 186 0%k Od4b  0.2%
30018 L7ded Oube 0006 0296 00la OUI0L  G.4da B50-1-8 I 0126 bida 030b

Dhifereas ey withios & cobams imbeste uguifinnly &femcn o P 003 acoondng
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i 3
roa . ;
I 3 s Rdta & } 4 = lufs 1
i f —— ¥ o I ey Y DR Mars EN| (W 1 i
I . A - o | A A T T T
, T e
(L™ I-l-
1 £ : g
o n
& a -
11 B WA
=k .: o ™ | =1 ] En:l.'
1Al AL L Rl AIN
| = - T ETRITUITAETIE T e ey e e e e e S g
[Z2] 2Habe ok 88 A gkele] HPLC A =2vtE1#

A . . - < D R
k= i . i | i
i £ }s |t

ot ! i

20, 20,

A; PgSS2, B; PgSE2, C; PPDS2, D; PPTS
(=] Ababuf <t gul A=l o] A w=Abe] = A4

(W) epd 2AES S8 Ao sdwolAl @Yl 5=
1

o
T

AAEE =

—yr-old (CS) 21, 20-yr-old (CBN) 2}l AH4bul] &+

Fes A% Aekd 2AM7

30, 50, 75, 100 Gray

Tirees otes Dastan's ssbiple rmge i (o= )



& AAS SHoA 50 Gray A2l Al 278 gFQlo A BF thExTFHT =& Zo 7 yE
ool wigErlel ebd Aea S2EEE A Edow FEM AXEdS
o] whalx] e xstel] 7)2F Aoz Az,
1-yr-old 20-yr-old
o 100
95 o

£ 890 a0

85 85

80 80
75
70 70
. 65 65
60
55
50

Secondary root-inducing
capacity of explant (%)
-~
o

Q 20 30 50 75 100 30 50 75 100
Treatment (Gy) Treatment (Gy)

o
(5]
o

(28] Aok A A7lel e e 2 FEs

w
a
]

B a 2
75 120 ab
£ —
E . 100 3 oo Gy
£ 20 - g
'té'n i E 020Gy
g E B0
815 'é‘f B30Gy
e z
2 Z &0 |50 Gy
B 10 g
r m75 Gy
5 = a0
E | 100 Gy
5
20
o 0

1-yr-old 20-yr-old 1-yr-old 20-yr-old

(th) Ababel g =ddol A gl A
O =dRoelA =l A A3}

@) 1-yr-old (CS) =l Abatujdol HAvbd =AM EE & 23 5 67] =9l =
o] FAAE st s. (20-1, 30-3, 75-7, 100-1, 100-15, 100-22)

@ 20-yr-old (CBN) =kl Ababujefarel Zvbd AbAelE 3 A & 37] @Qle] =



Aol FAHAE Astd . (75-5, 75-8, 75-11)

@ Aud wE Sdvo FYA9 Foas YAFS gETe e Fldgw, &
Dol MALAIOIE AL AIE Dyrold (CS) b9l EAmol A
e e wgou 20-yrold (CBN) #ele] el +4A: 7id 7
BT ol AekA EAb] wE GFo] 2t eheld whol ovj st M FHE
g3t Awsol vEA 488 AoE F4H,

@ FAMAfol= AArEFS o H]ste] 1-yr-old (CS) ¢ 20-13} 100-15 EHo

>

Surmber of Inleral roots/ecplnt

A F=A ekl A 2.3u] (230%

s7h =2

TA5 HEHL

B
60 12
50 4 1 a
b -
10 b 3
b 3
4 d 4 %.
: g
20 d _E
10 H S
o CT  I0-1 30-3 757 100-1 100-15 100-22 fT 55 7‘!-i 5=11
€T 20-1 30-3 757 1001 100-1% 100-22] CT 755 758 11 o )
1-yr-old 0-yr-ol L y
Trestment (Gy+Line number . Treitaent (Oy)-ié wnibes
. = A= S ==
A; S, B BAlE
- _ - PN -
(9] Awn sdwe] FAA ) Z2as) A
A B
a8 T
" 3 z |
E—;': a -é-éw
- 0
32 3 < ¢ &
< 10 f ’ E 30
E 15 . E20 1
=10 3
5 2 1o
: E o
CT 201 30-3 757 100-1 100-15 100-22] €T 758 758 711 & X 301 03 TR IR0 1001510032 T TIH 2
1-yr-old T=yr-old yr-old
Treatment (GyFLine mumber Treatment (Gy)-Line number
A; 4 o], By A mAbol = AabeF
[Z27] A EAWo] AL S o8k A Aol = AL




ol due] gEgasd AL = &
(1) Pilot-scale A2FAl 2=8lo| A g+t st vlo]l w2~ o A4k
) AEAF: AR
(Lh) wiA] 24 (Lab scaledll A 7] A= wjx])
@ 3/4MS, 5mg/L IBA, 50g/L sucrose, pH5.7~5.8
(Th) w712k 47
O (1 2A, 1~40¢) A EAG 713
@ (2 &4, 41~47%) Elicitation 7]7F, Methyl Jasmonate 200uM*] ]
(2h) ® % &7]: Pilot-scale A E4H-S-7]
(v ¥7]1&5%: 0.1vvm

(v H=%: 5 & 10g/L. medium

No. Type krath™) Vol.(L)
1 500
5 Balloon 6.69 1.000
3 500
1 Drum 6.25 1.000
A

Ballo Type - Drum Type




(Ab) Blo] Qw2 FAL A}

O AEHFS7] Typeo] wWE AAFEA Lo nlo]ow| A& ZAMEE A3 Balloon type©]
Drum type®ll H]3] vlo] w2 AikeFo] 6~8% HE =4 YESS. Balloon typed]
AERFE- 7= Drum typeol Hl8] ¥H&-7] W59 dead zoneo] # il wjFel o] ulnho]

5ot xS} golb vtol ol gatel E&Holem A7t
Biomass(kg)

No. Type Vol.(L)

FW DW
1 Balloon >0 © -
2 400 1,000 115 105
3 Drum o0 > =
4 1,000 100 9.7

@ Balloon type 1,000L AEH-S7]E tFoz HEFo| wE ANFAL vlolow s
ZAMSE A3} 5g/L. medium A2 -9 49 AT 115kg, AEFT2 105kg= e,
10g/L medium # & 79 A$ AT 13vkeg, dEF2 124kg= nlo] o w2~ AAA

o = Wb

Inoculum Biomass(kg)
density (g/L) FW DW
5 115 10.5
10 135 124

(oF) AR A 23 oA Q14 AFEU (XA Aol =) ShEF vl A4
@ % AFEY: anillin-sulfuric acid colormetric method(spectrophotometer, 540nm)
@ A x=Atol=: HPLC system(Waters 2695 module, 2996 detector)
@ A x=Atol= ZFF ¢ Rgl, Re, Rf, Rhl, Rg2, Rbl, Rc, Rb2, Rb3, Rd, Rg3, Rh2,
Compoud K (13%)
() T W A Ay
D A=Al = $e(mg/g DW)
_  HPLC¥AH %%(771%L)

(1) #4243}

© ARbAre] F AR S 55.86mg/g DW, xlAlk=Abe]=(13%) &
23.72mg/g DWe g e, PPTA A x=Alo]=(5%)= 1.80mg/g DW, PPDA %

M =Ato] =(7%)E 21.91mg/g DW, Compound K 32 0.01lmg/g DWo 2 L E
1}



@

oAy <litel F AFEWY ShaRe 2877 mg/g DWolr ZA Aol =(13F) §Ee
963mg/g DWe g yeld. PPTAH XA x=Ale]=(5%)%= 359mg/g DW, PPDA Zl A
Aol = (7% )+ 6.03mg/g DW, Compound K g#2 0.003mg/g DWo. & YERG

@ AAFADI 6T 4] FALUN A=A E(13E) FFS v A3 F A
EIE 1940, A mAFo] =(13F) = 2.46W 7 =4 YERE

T2 Ak o] Ak

Rgl 0.89 1.45

Proto Re 0.55 1.74

panax Rf 0.11 0.06

triol (PPT) Rhl 0.11 0.04

Rg2 0.13 0.30

Gin Rbl 6.22 3.84

senoside(mg/ Rc 3.34 0.42

Proto Rb2 711 1.58

g dry wt) panax Rb3 0.87 0.06

diol (PPD) Rd 3.24 0.08

Rg3 1.08 0.05

Rh2 0.06 0.04

Compound K 0.011 0.003

Total Ginsenoside 23.72 9.63

= Abxd 55.86 28.77

= AFE L S (mg/g) Ginsenoside &t2f(mg/g)
60 §
50 60
40 5.0
30 0
20 .
10 10
0 0.0
PNETE ol at o Mems ay T

t}. Agrobacterium Ri-plasmidE o] &3 EA #
(1) drellgfote] % % Rol gene 4t

(71

vhe| glol A= st A st AEAYAME(KCTC), Sh=auAEREAE
(KCCM) ol Al &+ 571x] ~E ¥ l9 Agrobacterium rhizogenes



() wA =4
@ LB medium : 10 g/L sodium chloride, 5 g/L yeast extract, 10 g/L peptone, 15 g/L
agar
@ Nutrient agar : 3 g/L nutrient broth, 5 g/L peptone, 15 g/L agar
(Th) wi FH
O 7] A

d Atelol LA A ol WEEs ol&sto] =T F F2Qlulol B oA ul
wgfste] wrelgol dAMA R F7]al 2774 H

AV
ne
(k]|
fru
i
Ll

o}
(2}) Plasmid DNA 3% : AccuPrep® Plasmid Mini Extraction Kit(Bioneer, K-3030)
O AAufA AN wdE wE ol 1 mIE 15 ml FEO AFste] AR F wiA =

| A st
@ drelgol | AlEFE 2 dlAdS A A g
Q) oNEr2S o]g3te] A% & Plasmid DNAS A A sh.

(v TFE2AANTS(PCR)
Al PlasmidE Taq polymerase mix¢t 7] t]zQlE xeto]lw (Forward, Reverse)

o Egsto] WeAIZ.
@ .2Zgto]w : Ri-plasmid rol A gene, rol B gene, rol C gene
@ THELAAATE =1 ¢
27|19 (9HTC, 58) — {H4 (95T, 30%) — EHGET, 30x) — TH(72C, 1))
FT5(47TC, o)

(nh) 47]

@ 2% o}7t2 Q2 o]-§ DNA 4t= A7]1& &<l

@ @9 : 100 bp DNA ladder
A Nippon Genetics Europe (Midori green)

@ Rol gene AH= =7] : rol-A (248 bp), rol-B (652 bp), rol-C (490 bp)

(AH) Rol gene Ariol - &ol Ay}
@O KCCM 11879 2~E @ <l2] Plasmid DNA°| A rol A, rol B, rol C gene AFjo] &eld.

@ KCTC 2744, KCCM 11683 =E# Q19| Plasmid DNAYIA rol A, rol C gene?]

o] efstAl Z<lH.



(3] B9e Agrobacterium rhizogenes 2~E @ €13} vl &Fuj 2] ZA]

Strain No. Culture medium, temperature
KCTC 2744 LB medium, 25C
KCTC 12403 LB medium, 30C
KCCM 11683 Nutrient agar, 26C
KCCM 11743 Nutrient agar, 26C
KCCM 11879 Nutrient agar, 26C

. :

Imitiated iOrrermight culiure
Lgralaridrium Firizafmiea il LH medinm
1] L in lxmkl LB moedi

im wollid LB medjum (38 ", 180 rpm shaker)

[L]] A A &} A Ao 2+2y HEH Agrobacterium rhizogenes

[3] Rol gene Zelo]m A2~

Primer name Sequence (5—3)
rol A-F CGTTGTCGGAATGGCCCAGACC
rol A-R CGTAGGTCTGAATATTCCGGETCC
rol B-F ACTATAGCAAACCCCTCCTGC
rol B-R TTCAGGTTTACTGCAGCAGGC
rol C-F TGTGACAAGCAGCGATGAGC
rol C-R TGTGACAAGCAGCGATGAGC

>
w
(o}

P

Fiie

O

-----

rol A — 248bp

(R R] ]

rol B - 652bp

rol C — 490bp

L a b c L a b c

A; KCTC 2744, B; KCTC 12403, C; KCCM 11683, D; KCCM 11743, E; KCCM 11879
[29] A7 5S 53 A rhizogenes Plasmid DNAW rol gene 4% % &<l



(2) Agrobacterium rhizogenes Ri-plasmidE ©]&3F 2HF B F%
(7hH =rE ol A5 KCCM 11879 ~E 2
(W) AEAs o Abakal g 8uj Al 2kl (100-1-18)
(th) A1 =7
@ Wz 8iA : 3/4 MS, 50 g/L sucrose, 3 g/L gelrite
@ BAT = wjA 0 3/4 MS, 50 g/L sucrose, 500 mg/L cefotaxime, 3 g/L gelrite

%
7] At wrE ol A A o] W EES o] &ste] = 5 F2QliHlol B oA mj<k
=

AA A A GdZF2UE bl whH o} o Au) ]

©
_1![2
Y
_,CL

BA 8l ] 2 mlE 100uM Acetosyringone®] E°]%l+= MS A u %] 18 mlet
%%Lé}oi F2" 7oA vl F(26C, 150rpm)
“LE%]E]O} iAo 172cm= Add A3k wig& 309 b HEFstal, EdTE
A R ] R K G B o
EotE AEE wA = Afelgste] BrElgolE AAAAFIL, SolHom
o] FA Lol FahEHE BT FAMNAE A
L

(7h)

O ety B2 HE 5T 437 A F 600 HE MA F 59 AL FAANAS A
Elg=ig

@ FAAZE gl wAZ AdeS F o 2 BT FAMA AT 44, (7€ F)

@ HFT Add 24 FHMAIY DNAE FE38+9 rol gene Ao &2l oA, (778
4 3)

A, tix7 HiA], B, &
[1] A= 24



Z]

(1) 24 B4 F552 HPLC AZ2vEL
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grom 76% &= 1:30 H| &= F

oﬁ
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%

FE=U(EW, =825 S0f-A & H &0 IE SHASs 8
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'y 7 g i
R s LOCH, T - lL s
& @ o™ oy~ JJT

[ 1 HO™ Ho~ Ho™ Y

o "o OH CH
benzaldehyde vanillin Protocatechoic acid 4-hydroxybenzoic acid Benzaldehyde

o]
o M o =

P ey S O T - | ro g g A
_,lr \W,- No) [| /T .-l = rr /-.b?._.f-;a_,-ﬂ\.m [ et 2]
) Ho A ] ) Ho™

HO HO HO T/
O OH OH
OoH
Bencelc acie vanilicacis (@)-Caffeic acid Caffeic acid Methyl caffeate
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NOESY Spectrum of 7 (MeOD, 800 MHz)

[29] 4059 33E #2 2 284

HO.
O Bh (o] /’\\=/\/0\H/R Ho
HO._ A~ &
y
Y\l/\ HOJK(Ctha B 0.0
O OH 3.R=CHy HO™ ™y
4.R = {CH;LCH; OH ={_ .
1 2
8 6
HO,, N
£: [
7 ¢ 9
UsEe i ] NRsgsE
= oy M= =
[Z29] CyclobutaneA 4 9% (A+f3t3tE 3%)
OH a S a
R Ry Rz == -OH
HO HO His 0
S Ry R; OH
25.Ry=H,Ry=0H 29.Ry=H, Ry=0H 34
2. R=H 26.Ry=0H,R;=0H 30.Ry=H, Ry =0CHj
23. R=0H 27 R, =H, R, = OCH; 31.Ry = H, Ry = NH;
24. R=0CH, 28Ry = OCHy, Ry = OH 32, Ry = OH, Ry = OH

33, Ry = OH, R = OCH;

[721¥] Flavonoid %4 9% (Xf3taE 7%)




1. Ry=Ry = OH

12, Ry = 0GIu Ry = OH
13. Ry = OH R; = OGlu
14, Ry = OMe Ry = OGIu
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2. ol 71l Ao} \l F*
7k 71673 ookl ®m A
(1) 7154 F4 2ddine) A 2 Adx=A 573
(7h) el 71 Ao} A EAZEE FHT F5
DO AEAE : o 7IvUA o} F ¥F(pallida, angustolia)®] | HAHA(0.5-1cm)
@ BRI ZA : MS + sucrose 50g/L+ gelrite 2.5g/L, pH 5.7 ~ 5.8
@ A=

. Auxin (uM)

Leveling NAA BA
1 C - -
2 NO.5 2.69 -
3 N1 5.37 -
4 N2 10.74 -
5 N3 16.11 -
6 N4 21.48 -
7 105 - 2.46
8 11 - 4.92
9 12 - 9.84
10 13 - 14.76
11 14 - 19.68

@ AdA¥

@b ol 71 Ao} sl (Echinacea pallida) w59 F4< +%2& IBA 4.92uM A&+
AN 7H =kow NAA Aol vl IBA Ae]7F ¥82 fEol &332 ot}

W o 7Aoo} FFAEZ B ol Echinacea angustblia) +=%5° HAL FE&2 IBA
4.92uM ATl A 7 =%k ew, NAA Aol es FA8To] FevA &t

€ o 7IulA o} SFAEZ Y o Echinacea angustlia) &% Bvla o 71U Ao} I}&]th

(Echinacea pallida) %% 9 $-A< fFE2&0°] 49 o] ¢ =94t

1
=
o (Ve

=z
rool Formmsth

Ve quamey el mddycntitious

’ C LE] i [+ (4] Nas Xl Ni K3 C lax i I i} Nat X1 N3 X1
Treaimint Treatmend

(2] 7)1 dl A o 32 W Echinacea pallida) S} T 2~E &2 oW Echinacea angustolia)

FEe AT fEol WAL 4RFAA 4T



[Z2"] F FF9 olZIuAoF dHelA e FA4T

(th) ek Aol o3 ar)sd B gl A

O AZA= A7 o} EF3F#E o Echinacea purpurea) &2 4
@ iR 24 @ 3/4MS + IBA 4.92uM + sucrose 30g/L, pH 5.7 ~ 5.8

@ #vpA Z=AF=F 0, 20, 40, 60, 80, 100 Gray

(ch 292

@ FAA w vk ALFeAN 2 wASe] @A Fastdon, 60Gy o4
Avh A TAAE S0l M gk,

@ FA el nlste] v Ao S 7H$9} dol7b skt ol zvhadel 9

[3] #Arbdd Aol o3 S 24 &g ¥t

Gamma ray Lateral root Number of Length of
treatment induction lateral roots lateral roots
(Gy) rate (%) (ea) (cm)

0 R3.0+4.8 21.842.2 1.8£0.1
20 329452 95127 1.1£0.2
40 2.0+2.0 1.0+0.0 0.3+0.0
60 0 - -
&0 0 - -
100 0 - -




O AEAR o 7|UlA o} EF3d oH( Echinacea purpurea) %2 HFA
@ wiAZEA @ 3/4MS + sucrose 30g/L, pH 5.7 ~ 5.8

Leveling Auxin (uM)

IBA NAA
1 11 4.92 -
2 12 9.84 -
3 14 19.68 -
4 16 29.52 -
5 N1 - 5.37
6 N2 - 10.74
7 N4 - 21.48
3 N6 - 32.22

@ F =3 EFetE o=

oft

< IBA 9.84uM A g 7ol A 742} 50.0 mg/g DW$ 351
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[29] 3 =7 FAge] Aol vA= 9%
T £
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(28] F =7 #A4T W F dled SR o= g mA= dF

(3) Bold 7|5AER stk S - o 7IUlAoF FA T caffeic acid F=A 5F 5 20% 5
7l

(7}) Elicitations &3l Sol4 754 &4

O AEAF: o 7|UA o} Z3FuoH Echinacea purpurea) %9 HA

@ HlA ZAL: 3/4MS + IBA 4.92uM + sucrose 50g/L, pH 57 ~ 5.8

@ wiF =AY 100mle] W A7} H7Fe 300ml A2t E ek~

@ HE=Ur: 7 g/L

©® AT

o) &F FZ=9(yeast extract) : 0, 100, 200, 400(mg/L)

@ 7] EAH(chitosan) : 0, 100, 200, 400(mg/L)

€ 2Fe] A Ak(salicylic acid) : 0, 100, 200, 400(uM)

@ "l e =}~ E o] E (methyl jasmonate) : 0, 100, 200, 400(uM)

2]

T

e

&

ol\



® 24
eh B F=H A
cozge wmatel &R FZo Azl @ oAl ¥gel Ao @A
b= Bolx gkt
AW FE9 Aol o)s) BT vholouja vzl ws) syl ot
B ST
L EE FE99] FEM Aol wolx itk
[3E] ol 71l Al o} F-Ag-9] vlo] Qw2 mX|= X FEH Mo J3F
Concentraion Fresh weight Dry weight Dry matter
(mg/L) (g) (g) (%)
0 7.21+0.22 0.65+0.01 9.07+0.20
100 6.24%0.32 0.58+0.02 9.27+0.18
200 5.91+0.34 0.55%0.03 9.30+0.20
400 6.33+0.18 0.59+0.01 9.35+0.14
(%] 85 F=9 A7t 7 Qa3 FE2A gafol ml A= d3
Caffeic acid d@rivatives
Concentration (mg/g dry biomass)
(mg/L) Ciftaric acid ~ Chlorogeric acid ~ Echinacoside  Gdaicacid ~ Total
0 0.36+0.01 0.10+0.01 0.36+0.00 0.26+0.03 1.07+£0.04
100 0.29+0.01 0.35+0.01 0.43+0.02 0.24+0.03  1.31+£0.03
200 0.29+0.01 0.36+0.01 0.33+0.01 0.29+£0.04  1.26%0.04
400 0.16£0.01 0.23+0.01 0.21+0.00 0.18+0.01  0.78£0.02
0.50
5 045 3 ::T-:::-t:;::ii:ri-l
% 0.40 a h a l:hl:hinnt_'.midr
:E ~ chionic acd
fE.

Control

YE100




@ NER A
ANERS] FE} FAEEE 2T e A7luAloh 34
IR ok SAREE A e Fgel vhol 2o
Aol aTel na 61% ol gastgo, 7=
AEES ThE 4% B

3}04 400mg/L
4 FEt FH85%

e > FlJ

[3E] ol 7]vlAlo} F-Ad o] npolemjzel m A= 7|E4F Ao J&

Concentraion Fresh weight Dry weight Dry matter
(mg/L) (g) (g) (%)
Control 7.21+0.22 0.65+0.01 9.07+0.20

100 5.83+1.78 0.55+0.03 9.43+0.26

200 3.66+0.55 0.30+0.01 9.0611.24

400 2.65+0.14 0.25£0.04 9.71+1.43
(%] 714 A7k A At fmAl el vxE o

Caffeic acid derivatives

Concentrat (mg/g dry biomass)
10N
(mg/L) Caftaric acid  Chlorogenic acid ~ Echinacoside  Cichoric acid Total

0 0.36+0.01 0.10+0.01 0.36+0.00 0.26+003 1.07£0.04
100 0.25+0.00 0.35+0.00 0.36+0.02 0.25+0.01 1.21+0.02
200 0.19+0.01 0.19+0.01 0.32+0.01 0.21+0.01 0.91+0.02
400 0.09+0.00 0.08+0.00 0.14+0.00 0.10+0.00 0.42+0.00




Conlents of calfeic acid derivatives

Control

CH100

CH200

8 Caftanc acd
& Chlcrogenic acid
m Echinacosids
o Cicheric aad

CH400

[Z"] 712k A7t bl ikt A kel v 9%

[Z2"H] 71=AE A el 93 7]

& et A

LA B FIREE Ao}

LAY FEL FREE

UM Al oA gETel s 53% o) B ol s
2

Cwbdol e Adte] Bl Erlaes BT

4
o 7] v Ao} 3

[3£] el 7]dlAlo} F-A o] vlo] e uj 2o m X &= A At A2l
Concentraion Fresh weight Dry weight Dry matter
(uM) (g) (g) (%)
Control 7.21+0.22 0.65+0.01 9.07+0.20
100 6.98+0.05 0.62+0.01 8.87+0.12
200 4.49+0.18 0.46+0.02 10.25+£0.30
400 2.94+0.17 0.30+0.01 10.21+0.43




[3] deda A7k b e)itat F=A el A= dF

=<

Caffeic acid derivatives
(mg/g dry biomass)

Concentration
(mg/L) Caftaric acid ~ Chlorogenic acid ~ Echinacoside  Gdwricadd  Total
0 0.36+0.01 0.10+0.01 0.36+0.00 0.26£003  1.07£0.04
100 0.28+0.01 0.40+0.00 0.25+0.00 0.29+0.00 1.21+0.00
200 0.23£0.04 0.26+0.02 0.30+£0.01 0.26+0.00 1.06+0.05
400 0.08+0.00 0.08+0.00 0.14+0.00 0.10£0.00  0.42+0.00
0.45
a ® Caftaric acid
g 0 a & Chlgnogenic adid
j?a_ 0.35 A
Eﬁ - # Cichoric ac
3=
g; 0.25
_._3 ;"‘ 0.20
; 0,15
E
é 10
005 49
0.0 -

Control SA1M SAZ00 SA400

(] el 22k ezt A s fEA el MAE 9P

@ vEAsRY o E A
R s
A} FAAD Ho] P4
AP ARe e FE} FE

400uM A 2] ol A = o

Hl &l 40% o] <
wr o] WExARYolES Frv) F R B



[3£] el 7lvlAl e} F-Ad o] mpo]l emje] m A= mAAARYCE Ao

Concentraion Fresh weight Dry weight Dry matter
(uM) (g) (g) (%)
Control 7.21+0.22 0.65+0.01 9.07+0.20
100 6.25£0.25 0.59+0.02 9.48+0.13
200 4.95+0.23 0.48+0.01 9.72+0.22
400 3.65+0.23 0.40+0.02 11.01+0.27

[32] W2 A=EU & A 7F Fha )it} FmA] daFol vA= &

Caffeic acid derivatives
Concentration (mg/g dry biomass)

(mg/L) Ciftaic acid ~ (homgeric acid — Echinacoside  Gidric acid—— Total

0 0.36:0.01 0.10+0.01 0.36+0.00  0.26+003  1.07+0.04
100 0.22+0.00 0.25+0.01 0.32+0.02  0.37+001  1.17+0.02
200 0.18+0.00 0.27+0.06 041+0.00  020+0.01  1.07+0.05
400 0.09+0.00 0.25+0.04 023+0.06  0.13+0.00  0.71+0.05

D45 SCAaw aad

2 ® Chictogenic acid
® 0,40 o a a mEchinac onde
‘E o Cichoric acid
§

Control MI100 MI200 MJ400

[Z29] AEAAmdelE A7t | Jakat f5=a] gkl vA|

rr

3 %




@O AEA= 7N o} EF3F oW Echinacea purpurea) #&° F-A

@ WA 24 - 3/4MS + IBA 4.92uM + sucrose 30g/L, pH 5.7 ~ 5.8

@ wjF =AY 3L AERST]

@ HELE 7 g/

® w17 ¢ 3%

©® A= F39, 110, 120, 130, 140, 150C

@ A4

@ A L=t FABEE AU oL BTl Al AAHAY. ok £Et F
drs FAT el e & Aol auEHA7] widl Aoew F54.

a: air compressor, b: air reservoir, ¢: air after cooler, d: air filter system, e: air dryer, f: airflow
rsr;er:::;rg: membraneﬁlte!', h: glass sparger, i: medium feeding port, j: DO sensor K: pH
[3E] €A E7F 714k F2A4 daFel] v A= G
Caffeic acid derivatives

Temperature (mg/g dry biomass)
0 CAftaric aad (hlorogenic acid Echinacoside Gdic aad Total
0 0.68+0.04 0.65+0.23 0.19+0.02 7.95+£076 947+057
110 0.41+0.00 0.09£0.00 0.13£0.00 0.37+0.00 1.01+0.00
120 0.53+0.02 0.09+0.00 0.12+0.01 0.70+0.01 1.44+0.03
130 0.66+0.05 0.10+0.03 0.12+0.01 0.49+0.01 1.37£0.08
140 0.55+0.05 0.35+£0.04 0.13+0.00 0.17+0.00 1.20+0.02
150 0.37£0.06 0.16+0.04 0.15+0.02 0.16+0.02 0.84+0.07




Contents of caffeic acid derivatives (mg/g DW)

7.00 A

6.00 {

1.00 +
0.80 ~

0.60 -

I
CT 110 120 130 140 150

0.40

0.20

0.00

l = Caftaric acid = Chlorogenic acid mEchinacoside = Cichoric acid

("] SA27F A efatat F=A el A= 9F




3. AlEleto}a] ofE] 7}
715 SR A

Ao el A W AFED 7Y

(1) 27 A

5 Ald o] o}l 7H- A
3

7

b A=
ol

() : 1.0MS, 1.0mg/L NAA, 50g/L sucrose, 2.3g/L gelrite, pH5.7~5.8

L Zeay ey

pgze] wa 2 A4S 2 2ol

@ Aol st o fdl FATE 3F Ao AU dAstel $5E el
2 A F43

() MSHIA 5 2ol e vho] el AL A3
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Sucrose concaentratiom
[19] &429 s & Adefolr oty 7 AT S M B Hol

(oh) H=Agz ol w nfolemjs AL A}

O A=AFE =2+ NAA 05, 0.75, 1.0mg/L / IBA 1.0, 1.5, 2.0mg/L

® Aﬂeﬂa}o}/\] OFEI 7742 NAA 1.0 mg/L AgolA v Agg-9F nlaste] A
T desol = YEwen S Uit dojk M e Aor e
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G5 Asel denEd A 27 A4
(1) BEUSI]) A28 o 17154 NBUE BAHTH AA3
(h) A B Az Aol AlobE] 7H g 2

(W) vig7]: 3L A=4-8-7] (working volume 2L)
(th) &7l&w%: 0.1vvm
(2}) wiF717E: 457(28Y)

O 1 @A, 1~214) A=874 7|3

@ 2 9A, 22~284) Elicitation 713}, Methyl Jasmonate 200uM =] €]

(h) iR 1OMS, AEAHT2E(SATF 2 s AT 9F), 50g/L sucrose,
pH5.7~5.8

(Bh) mlo] Qw2 FAF A
T4 AAHASE fete] 54 wEE Eyste] 37 wYgs A3 NAA
Img/L A2l A A F(222g) % =% (22.85g)¢] 7V =A vebd

PGRs (mg/L) Biomass(g)

No. NAA IBA FW DW
1 1.0 0 229 22.85
2 0.75 0 229 22,67
3 05 0 208 20.10
4 0.25 05 173 17.56
5 0 1.0 150 15.60
6 05 05 212 21.74
7 0.25 1.0 188 1897
8 0 15 168 16.39
9 0 2.0 158 15.87

[, o3 %
(2) 7154 TAFY FAL A NFED T3
(b Mol ol e AR AT of g WEABA FEHE T vl
O HPLC #A4zx7 : (Column) LICHROCART 250-4 HPLC- CARTRIDGE



LICHROSPHER 100 RP (250mm x 4mm, 5um)
: (Detector) UV 206nm

=

@ Triterpenoids ¥+%

: Madecassoside(MS), Asiaticoside(AS), Madecassic acid(MA), Asiatic acid(AA)
() frEdE S 24 A3
@O AEetolr o}E]7F A 2] Triterpenoids S AN Ay} BE A FolA ofA
ZAEA B e FFe BS

@ <k
3o & IBA 1.5mg/Lol Aol sty

ol HS o =

PGRs(mg/L) Triterpenoid 3+ %(%)
No.

NAA IBA MS AS MA AA Total

oAy WE A EA 2.43 2.27 0.61 0.52 5.83

1 1.0 0 0.44 0.22 0.00 0.05 0.71

2 0.75 0 0.53 0.26 0.01 0.10 0.9

3 05 0 0.42 0.23 0.01 0.04 0.7
4 0.25 0.5 0.29 0.16 0.01 0.10 0.56
5 0 1.0 0.42 0.10 0.04 0.11 0.67
6 0.5 0.5 0.40 0.15 0.01 0.07 0.63
7 0.25 1.0 0.44 0.21 0.14 0.23 1.02
8 0 1.5 0.50 0.35 0.15 0.25 1.25
9 0 2.0 0.55 0.32 0.13 0.24 1.24

() SolA 7sded &

=
o
(7h Aeetota]obE]l7F F-A L 5ol4 7oA Ed 78 B ofAd HEAEASY T v

8—acetoxy—1,9—pentadecadiene-4,6—diyn—-3-ol
Araliadiol

(Wh) A& 5 Aldetola] ol 74 2

(th) WA =4 1.0MS, 1.5mg/L IBA, 50g/L sucrose, pH5.7~5.8

(2h) wFg7]: 3L A ERS-7](working volume 2L)

(mh) F7]1&5%: 0.1vvm

(B}) w713k 45(28Y)

O Q 24, 1~219) AEAT 717t

@ (2 &4, 22~28%) Elicitation 717}, Methyl Jasmonate 200uM =] 2]

(b So1d NsHEd 79
OIS EX
1 100% MeOH = 1gAl5 & 100ml = F

@ AEHaL

y



$01g/ml FE= Az, TLCe HPLC <l
HPLC &+4x7
: (System) Waters 515 pumps & Waters 717 Autosampler
. (Column) Phenomenex Gemini-NX 5y C18 110A
: (Mobile phase) MeOH:Water (70:30)
. (Flow rate) 2ml/min
D (N EFE) 0.1g/ml,

: (A& Injection) 30ul

(oh) Bold 758D 24 AT)

8-acetoxy—1,9-pentadecadiene-4,6—-diyn—-3-ol
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B-acetoxy-1.9-pentadecadiene-4,B-diyn-3-ol

Ghemical Formula’ Gy7H2203
Exact Mass: 274 1569

4.JL_._J~,_._4 I.JLL
9 8 7 6 L] 4 3 2 1 (] PPM
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(€] stek& % % (H NMR)
Y [
OH P
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B-acetoxy-1.9-pentadecadiens-4,6-diyn-3-ol
Chemical Formula Cy7H3:045
Exact Mass: 274.1569
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Antiproliferative Constituents from Umbelliferae Plants VIL."
Active Triterpenes and Rosmarinic Acid from Centella asiatica

Miyako Yosnipa, Masahiro Fuchicami, Tsuneatsu Nacao, Hikaru Oxase, Kazuhisa Matsunaca,
Jiro Takara, Yoshiharu Karuse, Ryota Tsuctinashi, Junei Kinjo, Kunihide Minasui, and
Toshihiro Funoxa®

Faculty of Pharmacentical Sciences, Fukuoka University; 8-19-1 Nanakama, Jonan-ku, Fukuoka 814-0180, Japan.
Reccived August 25, 2004; accepted October 18, 2004; published online October 19, 2004

ve constituents in the MeOH extract from ( erial parts of Cenfella asiatica were inves-
ated. Activity ded fractior of MeOH extract resulted solation of ursolic acid lactone, ursolic
acid. pomolic acid, 2a3@-dihydroxyurs-12-¢n-28-oic asiatic . coroselic acid.
rosmarinic acid. Antipreliferative activity of the isolated compounds against human gastric adenocarcinoma
(MK-1). human uterine caj ma (HeLa). and murine melanoma (BI6F10) cells was estimated.

The antiprol;

Key words  Centella asiatica; antiproliferative activity; Umbslliferac; triterpene
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araliadiol

Chemical Formula: CysHa002
Exact Mass: 232 1463

) 8 7 4 3 2 1 ] ppm

"lr J ‘“‘”‘*T“l 1[ B e
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araliadiol

Chemical Formula: Cy=H200
Exact Mass: 232 1463
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Inhibitory Effect of Human Breast Cancer Cell
Proliferation via p21-Mediated G, Cell Cycle Arrest
by Araliadiol Isolated from Aralia cordata Thunb.

Ao s Wesing Cheng' . TiagYu Lin ' Yen-Haseh Teng . Fang-Hua O *. Pincju Clueh . Yiet Hilsing Koo *.
Sheng-Yang Wang *
LTI The aiBistinns s Sxied st theend of the ariie

Abstract However, the expression of phosphorylited p53

v ({Ser15) and Chik2 was not altered n MOF-7 cells.

A new polyacetylenic compound, araliadiol. was  These findings indicate that araliadiol exhibits its

isolated from the leaves of Araliz cordate Thunb. growth-inhibitory effects on MCF-7 cells through

(Araliaceae). The structuee of araliadiol was defer-  downregulationof cd k4 and cyclin Ds. and upreg-
tn be 3(SIB(R}-pentadeca-192)-diene-  lationof 2 1%4-%5" by a p53-independent mech-

4.6-diyne-38-diol by MS. NMR_ IR and IV spec-  anism,

troscopic analysis as well as Maosher ester meac

tioe. Araliadiol displayed & significant inhiitory

effect an the growth of a human breast adenocar-  Abbreviations.

cinoma cell line (MCF-7), with an Ko vakie for ¥

eytotoxicity of 641 pgimL Cell cycle analysis re-  MCF-7;  hufman breast adenocarcinorma ¢ «l
vealedthat the proportion of cells in the Gy phase line

of the cell cyde increased in 4 dose-dependent  1Cso: half maximal inhibitory concentration
manmer (from $4.7% to T20X) afier 48 h exposure ks cyclin-dependent kinase

to araliadiol at dosages ranging from 0t S0pM. Okl ek inhibitors

The results suggest that araliad 3-[45-dimethy khiazol 2 y1j-2.5-
cycle progression of MCF-7 & the dipheny ketrarolium bromide
After treatment with arali retinoblastama protein

af retinoblastorma protein { a-methoxy-a-triforomethyk-
inhibited, by hemylacety

afeyelin Dyand cydin-dependent kinase 4 (cdkd)  DMAP:  dimethylaminopyridine

and an increase in the expression of p2 1WA 51 pi; propidiumiodide

(4) Pilot-scale BAHA| =R A & A
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(\h) wlx1Z4(Lab scalecl A 7] Axte v =)

@ 1.0MS, 15mg/L IBA, 50g/L sucrose, pH5.7~5.8

(th) w717k 35 days

O 1 @A, 1~28Y) A=4F 713

@ (2 @A, 29~35%) Elicitation 7]}, Methyl Jasmonate 200uM=] 2]
(2h) w % &7]: Pilot-scale A E4H-8-7]
(m}h) ¥ = 5g/L. medium
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2 Drum 6.25 500
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8-acetoxy-1.9-pentadecadiens-4 6-diyn-3-ol

Chemical Formula: €17Hz203
Exact Mass: 274.1569

169.23

4 T

Chemical Formula: C17Hz205
Exact Mass: 274.1569

L0

Vol
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= \ OAc

1 c 15
e €7
OAc G5
c-ac-6)
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araliadiol

‘Chemical Fermula: CysHagOp
Exact Mass: 232.1463
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T aTE TUBLLTAMNEY IH HH%:,F . 1237"
<PUE AFE HYY G-
[ A& T Az | A EHba) | Al EELEEELEEE MATIEF OIE .« 34ha
| 73 | 2506 | o€ | 36 | 8 | SRS B 13
N | 3" _— - - - AT} ;414,246
7 20 ' 29 | 6| 32 ' C}O|TH &I T A AFEE
3 + 3 + shal 1 50 . 952 { EL ‘F“I k) 4 o é (i 29.98kg/ha
6 | 7 | @ | s | 10 |
17 a6 g4 | 70 176 .
[ 123 426 | 10 214
| e | 07 T o 5 36 | 34 |
£% - pEULI yngND

(4) 7371 A2z g ojFda s AR, d4 2F53 Pilot-scale 258 A 1)
GAZRE o] 8T A 1E W8] 13 FE/FOR OF 60kgd] AN FTS FAP
2= oh:],

T O

LR 3t
(2} 60kg FW/1E EHS7113| £87|E)

[29] Pilot-scale A& 8 v FA]2=8lS o] &35t AAF



Julshe opzl e} 2o

a

L

W

7 Ang

,AO

w} 2}A]

(A4l F )

0.1

]

<
=0

H

Z2 vl %

H] &2 Al x)

600

[3£] A4k Bl

(AFF4D)

1

I
=0

H

2+ 2] v

Ry

9l

3.4
29.98
414,246

H

A3t @A (ha)
o9 w5
A2} (kg/ha)
A7t

o)

al

Ay A
it

[

Ak o] ol bt

i

R

of ¥

L
.

= S
o | 3 2
Ao 03p)
o <
=38
R Lo o) 0
Tl o | 2o
TS8R
ﬂ:_/n 0
(@]
e | &3
Nfo o o | o
7
w8 838
ol S = o
2
oF « =
i = IS
2
AN
e |
s B R
=0 =0

(1) ol v
(71 =

T

~o
o
oF
el

N
o

il

@O 71s/NEo]l ud A3

el

B
4r




o abglel wd ANEAYH, HH, FA )} A AN, AEER, A
A% 52 o 4o s

@ WA ARG BA A GE Golur] 8 FAANGORA AGL AFS Aun
steh. g AN WER A %

°](‘16717)

r
4
4

el =

EF(F84 =) ‘16 BAF | 17 BAF SHE 16 Ay | 17 B SHE

Akt 112 121 8.7 360 379 0.4
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g gl AR, 2 ARE o] mid FUbste Ao ® e T Nutrition Business
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@9 sk A =IFY %
(3] A= ARz At a5
17/18 | 201318
S 2016 2017 2018
SZTE CAGR
e HAEZH 627.2 5488 673.6 3.8 3.0
-Eg s dE 3381 357.2 382.5 7 6.4
= S S 22 ... [ s S . ) .=
s | - olF|HlAlO 8.2 8.4 8.5 22 23
V- 7.2 74 7.5 1.8 5.3
l--_-a:;-énn-----------------------------5--.-D ------------ 5: --Jl ------------ 5--1-----------71-.2 .......... ._:} ......
-2z 2Y 2.5 26 27 47 16
-de s 26 7 26 1.5 3.2
- 7|Et B2 AR 139.2 140.2 138.8 1.0 -0.9
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ouZ(Lds 22 ) 916.5 926.0 9353 1.0 1.2
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FHA Q10 8.8 8.9 8.9 0.7 3.8
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(EhH FdAd Ax AE

) —’F%XHﬂi](NPV‘ Net Present Value)© 7HE7|7F 2 wj&FA7|3F &<
AAGA Ao R ke FHOR NPV7ZE 0 o] A5 F214 ]

AFdell = NPV7ZE 20997 o2 onth ame oo e

lm
10

M w

4

E(IRR; Internal Rate of Return)> 7713 2 Mj&F4 77 < AFd =
A& 002 Tt=& ojzx-& 2 [RRo] NPV AFd Al 9] HQl-&<21 4.10% K th
A= Aoz Fosit} 2 AFoA] IRRS 4.86% 2 4.10% KT 202
Ao SE)
E(ROL, Return on Investment) F2Fgh zpdel thgk 9] v &S LEY
2 A = EFA7IT St AFdTsE dAMA FAAE N
AEui A ZHe] AA7FA] FA NS Z o] AHA ST ROIZE 100% K.t
Aoz Fsoh E ARG A ROI= 109.80% = 100% K.t} X2
O

L
_lgrﬁi‘l

2

N

?8 ox,
rir o

2L 0 (g ot Hr o
2
fézw

ool o A U o = o
ox lo

4 E Ry
18y oft
oX 19 o |

o

(ko] wigh

(o,
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¥] AAAR FA
N7] 2k e
" 1= | 2&F | 3x | 4x | 1x | 22 | 3% | 4x | 5xF | 24
T Y ys | uE | dUE | ¥E | 4E | dE | 4E | 4E | ds | @3
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
o & o 2,097 | 3,194 | 5290 | 6,984 | 9,626
o) & 47} 1,469 | 2,238 | 3,707 | 4,894 | 6,745
&) 316 | 482 798 | 1,063 | 1,452
Fddoldy 311 | 474 | 786 | 1,037 | 1,429
HelA 5 42 75 137 | 187 | 266
Zy 7L Ay ZH 1
F }}2 ald 182 | 276 | 458 | 605 | 833
o
SHAAEZ
381 | 200 | 381 | 308 | 480
7z
A E A =) &
t ;1 1= 968 | 688 | 1.244 | 1,240 | 1,824
MEH A&
o 560 | 560 | 560 | 560
o
T2} 3] 5= 5,359
FEFE
- -560 | -560 | -560 | -560 | -898 | -211 | -519 | -93 | 5,052
A7FAS 0.9606 | 0.9606 | 0.9606 | 0.9228 | 0.8864 | 0.8515 | 0.8180 | 0.7858 | 0.7548
& A 71X -538 | -538 | -538 | -517 | -796 | -180 | 424 | -73 | 3813
NPV 209
IRR 4.86%
ROI 10%80
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AL 29.98kg/ha, A

A

kil
AAkEFL 600kg/ha, AAE7H= 0

e

1™

2o

APA7EE 414,246
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(4) g BEE9 in vitro 84 S AATAH A4
7hH 4% $F #47] (Aggregometer)E ©]| 83 BHE Z=HHS o] g&3te] 7zt B IFYE 9
daRSHANES HFet =
Sample % (ug/mL) A3l & (%)
0% EtOH Fr. 400 -
10% EtOH Fr. 400 -
20% EtOH Fr. 400 12.7
30% EtOH Fr. 400 32.7
50% EtOH Fr. 400 7.3
100% EtOH Fr. 400 -
Aspirin 100 92.7

=, = H 3 =] )=
U FE55 4 2859 AE B4

W oRHEY HY BALS 9Iskel HPLC B4 59344 2.
@ Column : Thermo Scientific Acclaim™ Polar Advantage II, C18, 5um, IZOA,

4.6x250mm

@ Mobile phase

P Water

© Acetonitrile
RT A B
0 90 10
120 50 50
130 0 100
135 0 100
140 90 10
145 90 10

@ Flow rate : 1.5 mL/min

@ Column Temperature : 40C
(® Injection volume : 100

® Detection : PDA

@ Quantification : 205 nm

(2) 2oyt &ud FEE<9] HPLC i€ v]
7hH Z & FEES 20 mg/mL solution® @ A Z3 & HPLC-PDAZS o] &3 I &
gdy @ ALFIEANS TP 5.
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SWE
S3E
—Rbl S7E

Conc. (%)
RT SWE S3E S7TE
NG R1 26.212 0.4 0.4 0.3
PNG 28.198 3.3 5.6 6.3
Re 29.731 2.8 4.2 4.4
Rf 42.716 - 0.1 0.2
Rh1l 47.342 0.4 0.4 0.0
Rg2 48.824 0.6 1.0 1.0
Rbl 54.807 4.0 7.9 8.9
Rc 56.621 0.7 1.2 2.1
Rb2 58.95 2.4 5.4 5.9
Rb3 59.801 0.3 0.7 0.8
Rd 61.683 1.7 4.2 4.9
F2 73.157 0.3 - -
Rg3 76.549 0.5 0.1 -
Rg5 92.209 1.2 - -

NG R1: Notoginsenoside R1, PNG : Panax notoginsenosides

bl 2.

ol

(th) AFsbaj e 2889 2t7be] HPLC Z23tdde 53
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|

SE_DO

I
SE_D10
\
‘] SE_D20
|
1I
I
| ~ — M e
m SE_D30
iy
“‘t"'«-:._. -
L‘ SE D50
/ |
g L _5
SE_D100
= LM'\;M.W ;I'-"Il.'...!.l.,‘_h _ll‘!H__._q__[.lll_ﬁ-‘-__”’.,_h___,l__ﬁ_ I"'i__L : _I__ | AL L s oo |

SE_DO; 0% EtOH Fr.; SE_DI10; 10% EtOH Fr;
SE_D20; 20% EtOH Fr; SE_D30; 30% EtOH Fr.;

SE_D50; 50% EtOH Fr.; SE_D100; 100% EtOH Fr.

(2h) B 7Fed 1059 ginsenosidesel thste] A =i & 3ot

— 108 —
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Conc. (%)
SE_DO0 SE D10 SE D20 SE_D30 SE D50 SE D100

NGR1 - - - - 2.1 6.8
PNG - - - 2.5 10.8 -
Re - - - - 2.3 -
Rf - - - - 0.6 1.9
Rhl - - - - 2.4 5.5
Rg?2 - - - - 5.7 7.2
Rb2 - - - - - 0.7
RDb3 - - - - - 0.2
Rd - - - - - 4.1
Rg5 - - - - - 1.7

NG RI1: Notoginsenoside R1, PNG : Panax notoginsenosides

= A &
AR kit FE Y] A A ginsenside Rg3 % Compound K &5

@D Ginsenoside Rg3, 20R-Rg3, compound K¢ #HAAES &el3t Ay 625 ~ 1000
pg/mL F% F=Fol A ZHzE 09999, 1.0, 1.09] R*#E 1o

............

0 500 1000 1500 G 500 1000 1500 8 500 1000 1500

Area Rg3 20R Rg3 Comp.K STDEV Rg3 20RRg3 Comp.K % RSD Rg3 20RRg3 Comp.K

62.5 307,499 387,521 565,732 62.5 15,984 4,523 22,072 62.5 5.198 1167 3.901
125 591,114 757,597 1,101,280 125 1,599 3118 51,415 125 0.270 0412 4.669
250 1144885 1485775 2,119,375 250 1921 593 44,293 250 0.168 0.040 2.090
500 2244156 2,891,048 4123083 500 8,165 9,444 36,088 500 0.364 0.327 0.875
1000 4384091 5717526  §110119 1000 13991 15,989 19,572 1000 0.318 0.280 0.241

@ ¥F=g939 UV spectrum, retention time, molecular weight &9 ZA3} Rg3,

20(R)-Rg37t AR EAGL s, WEEAe] FAHE compound K 27}
% ol A, AR Fol EARA Bt AL FAFAL.
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Standards (500 ppm) 02 = E
180 = Jé
150 = Ll = _| i z
s E : Compound K =
|| MeNal+ Rg3  20RR3 5/ (MeNalv - T
wof | | 807.4 W g / [M+Nal+ 7" 6454 |
e e 8074 ﬂ

- 110 -

Sample 1 (o)
: o 3 7894
; 3 7894 E
5 i = il
= 1 |
Sample 8 (208} 3| bvr
) =
;g JJLJL
= is S
ofg ' 1lg e she L she &le BT R Tale o o100 1300 1400 1500 E00  17%0 200 | 1s00 | 2000
Q@ g FEE Ax T T AsE GAEE AIEHse] Rg3, 20R-Rg3,
compound Kol thsto] A= A4S s Ay, ofgiel 22 Y A xRl T
ol 92e sy,



mg/g

51 1A} == (0] 2HH) s1
s§2 1X == (0]2t%) 52
53 24} F=Z9 (0] 2H) 53
sS4 24} == (0] 2t=) 54
S5 1K ==2 55
S6 2% s=E o2 56
§7 25 sH5E 0t §7
S8 HE = 58
Ext O M= HE 5%2(170322) b«

%
51 15 == (0] 2HH) s1
52 1% == (0]21%) 2
53 24} == (0] 2HH) s3
54 24} == (0]2tF) s4
55 1 5= 55
56 124 5% 8 o 56
57 124 sZ2 ojits §7
58 HE s=E S8
Ext 0| HZE =HE s%2(170322) Ext

(4) )\})\LHHO
7h A1 U
@ Column :
@ Mobile phase

@b Acetonitrile
W Water

XBridge™, C18, 5um, 4.6 x 250mm

Rg3
0.249
0.253
0.004
0.004
1.514
2.147
2.116
4,971
1.688

Rg3
0.025
0.025
0.000
0.000
0.151
0.215
0.212
0.500
0.169

20R Rg3
0.052
0.052

0.312
0.471
0.467
1.098
0.358

20R Rg3
0.005
0.005

0.031
0.047
0.047
0.110
0.036

RT A B
0 50 50
20 50 50
21 52 48
31 52 48
35 100 0
40 50 50
45 50 50

- 111 -

Comp. K

Comp. K

FEEZ5H ginsenoside Rg3, compound K, Rkl, Rgb &A™ 7



@ Flow rate : 1.0 mL/min

@ Column Temperature : 35C
® Injection volume : 10x0

® Detection : PDA

@ Quantification : 200 nm

(U4) AFAE  ginsenoside Rg3(Rg3), compound K(CK), ginsenoside RkI1(Rkl),
ginsenoside Rgb(Rgb)oll wlsle] 125 ~ 500 ug/mLe] % FoAl AAA S &<l
3 A¥ ZFZ 0.9997, 0.9996, 0.9998, 0.9996¢] R? #< Hol s|d FEolA o3t

4H4e BAL AAHG 2.

Rg3 CK

Rkl Rg5

(th) Rg3, CK, Rkl, Rgbel diste] 500, 250, 125 ug/mLe F% oA 2
chromatogram< 2H¢18}91 32, blank® Al EoAe] aA=ZwtET138HS 23t Ay} 470

o AEAN BF Solye] Hello] AFEAL FAIAL.
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ofgf o] el o] Rg37F 0.58%, Rklel 0.70%, Rgb7t 3.20% &= AeS glst

o o
A=

Content (%)

Rg3 Compound K Rkl Rg5

23
o
ofr
A%
Mo

0.58 - 0.70 3.20

2. ol 71 vl Ao} wl F<*
7F & FAH mE £33
(1) 24 =1
hH 2t Als 9 28 =9 HY 4S9t HPLC 45 3
@ Column : INNO column, C18, 5um, 1204, 4.6x250mm
@ Mobile phase
@ 0.1% Trifluoroacetic acid
W Acetonitrile

i

ol

RT A B
0 90 10
60 10 90
65 0 100
70 0 100
75 90 10
80 90 10

@ Flow rate : 1.0 mL/min

@ Column Temperature : 40C
® Injection volume : 200

® Detection : PDA

2) ol7IdA et 5 =3 &9
(7h) Az ol ZIdA obel g 10 goll &, 30% ol&hE, 70% clgha & 15 w& 718t 3
AIZE Eet R R 5 Azl
FE&1 T& (%)
100% = 17.7

30% olle-& 33.4

0% & 29.4
() el7IdlAloF FE =2 F242S & a3+
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4.00

3.004

2,004
2

27188

1.004

0.00

T
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 £0.00 5500 60.00
Winutes

(th) 7] HPLC/PDA Z=Z 3 oA H o] o 7]y Ao}l v fte] F4 -2 unknown A&
7} chlorogenic acid, crypotochlorogenic acid, caffeic acid, chicoric acid 1 Ao =
= A=

(3) 7l o} F-9d F=E= B g FE=9 HPLC 223 vlal

(7h) &4 A5

@ ol 71l Ao} 2] 70% cl&a F=E

@ ol ZldlAlo} A4 70% Aes FE25

@ ol Zld|Alo} v 70% N&e FE2E

@ ¥+% . 1,3-dicaffeoylquinic  acid(cynarin), echinacoside, cichoric  acid,
3,4-dicaffeoylquinic acid(Isochlorogenic acid B), 3,5-dicaffeoylquinic

acid(Isochlorogenic acid A), 4,5-dicaffeoylquinic acid(Isochlorogenic acid C)
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060
0zs5]
0504
0454
040
035

E 3304

025

154
104
05

184 3]

el

Echinacea_root

Loaor

m

A
3

10,126 O3

16,093

045

0404

0354

1104

005

004

T T T T T T T T T T T T T T
Q03 200 400 GO0 500 1000 1200 1400 16000 1800 2000 2200 2400 2600 2500 0.0

Echinacea_X| A5

C

el Tt

R

P R

L T
Q03 00 400

T T T T T T
500 500 1000 1200 1400 1600 1500 2000 2200 2400 200 2800 30.00
hnuses

1.00
030
0Ed
0404
204

000

"C Echinacea_Hj 2F2

Pt

Al 3-dicaffoylquinic acid, B:echinacoside, C:cichoric acid, D:34-dicaffeoylquinic acid,

E:3,5-dicaffeoylquinic acid, F:4,5-dicaffeoylquinic acid
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(W) A% A2 dF

3% (mglg)
% %) AFMAeL  elFAlel o7 Ao}
P2 e A3
Cynarin 2.09 - -
Echinacoside 1.82 - -
Cichoric acid 15.07 83.55 12.40
Isochlorogenic acid B - 12.49 -
Isochlorogenic acid A - 3.12 -
Isochlorogenic acid C 0.84 4.57 -
(4) ol 7|l Ao} wlF< &5 A=
(7h) el ZIvlA o} vl (E. purpurea)®] FEAE F49<S 93ste] 30% Oﬂ‘i‘rg

o]8-3}o] D101 column chromatographyS S=333le] 100% water eluenti-

ethanol eluent7}#] & 10712 £ ES A 23 .
3= o] T4 T&(%)
ECNCA_F1 3.38 loading 33.1
ECNCA_F2 1.04 water 10.2
ECNCA_F3 1.27 water 12.5
ECNFA_F4 0.49 10% ethanol 4.8
ECNFA_F5 0.71 10% ethanol 7.0
ECNFA_F6 0.56 20% ethanol 5.5
ECNFA_F7 0.43 20% ethanol 4.2
ECNFA_F8 0.48 30% ethanol 4.7
ECNFA_F10 0.74 50% ethanol 7.3
ECNFA_F11 0.53 100% ethanol 5.2
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(%)

Chlorogenic

acii Caffeic acid Echinacoside  Cichoric acid
ECNCA_F1 - - - 0.1
ECNCA_F? - - - 4.1
ECNCA_F3 - - - 42.5
ECNFA_F4 - - - 85.8
ECNFA_F5 - - - 73.9
ECNFA_F6 - - - 13.6
ECNFA_F7 3.4 - - -
ECNFA_F8 - - - -
ECNFA_F10 - 0.2 - -
ECNFA_F11 - - - -
= e g it
I l
= Es - Jm F10
1 Fe . ﬂ F11

3. HE S
A A

(7F) Column: Acquity UPLC BEH C18, 1.7 ym, 2.1 x 100 mm

(\}) Mobile phase
@O Water
@ Acetonitrile

RT A B
0 80 20
5 65 35
15 35 65
25 0 100
27 80 20
30 80 20

(t}) Flow rate: 0.5 mlL/min
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(=)
(7h)
(1h)
(Ah)
@
@
®
@

Column Temperature: 40C
Injection volume: 5 ul
Detection: 200nm

QDa condition

Probe temperature : 600T
Capillary voltage : 0.8 kV
Ionization : ESI, Positive
Dynamic range : 500 - 1100

[29] ¥ ¥4 4 chromatogram

0900 010 E
ouss M+H]*257.3 s .
551 s DK2T2 | i EZEQP, 200 pg/ml
o 1 . [M+H]*316.3 |[V4+H]+259.3
z " [M+H]+;275.3\!
D040 o
oo \ 5
" M
oo M
graal
2 2h 2o | Bo0  B00 1000 1200 | 1400  1BRG 00 | D00 | D00 Sheh | 600 SO0 | 30
ot 2 "
= L YE BB | ‘ HESYD 2xzg
007 O
D08 BB
= =
0IBD- Qe
f¥a el QLm0
s °°‘°J
Fril ] 0 k e e——
- Zho tha  Bbe  Ebo 0® 1260 1460 1ee0 W0 D90 o0 T4ed mm = sm O e ik i A s TS, Tebd= i ke TR e e
. e : i
i HE 0% fH2FES G HEFH 70% OEH2xEE
iy [M+H]+;257.3 o [M+H]+;256.3 [M+H]+257.3
ol é 03
3 = b5 0.5
04
oD o
om0 =5 [M+H]+263.4
oo o
oo =2
o 2l TRk TER TRER TR ke “C:V ke T RE TR a4 RN EW x'occ.o;— zho  wk wlo 2k dobe  dzed u'c? i8bo  jzho  Zoog | Zbo  Z4m 2600 =O  fom
3z =] = == 1 vi=] o [ S T
U HE AT FEEY RAES A g FUt
(1) 3% 74 F=2&5 Ax
O F B = o o] H 5 = =1 0
(7h A€ etolrlolE 7} vt fFadE FA4S fste 24 F S FEES Ax
=] [e]
SFA =
=z = >~ > =)
() 10 goll S/ 70% oles &H4S 2+7F 100 mL & H7hste] 3413 &

S ke RAW264.7 Ao A, 96 well plated] 2 x 10° cell/well=
Gt =, ARE AFstar 48417 v et MTTAHE AEES

. 1 A= 8] ®olA uEus mkel o] HEW YT FEEE AXE
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AEEL 100%0] HsHE b, AE A4S YehgA 2SS o

MTT

180.00
160.00
140.00
120.00
100.00
80.00
£0.00
40.00
20.00
0.00

200 100 200 100 200 100 200 100

HE HE HA HE X3

nor LFS HNMMA indo == E% [Water) r— i e g2 T .

(70%ETCH) [TO%RETOH] (Water)

B39 9502 10000 1322711414 14423 11493 11630 11121 15578 10645 13107 10029

(W) LPSZ d5W8S 23 RAW264.7 A ZA, 96 well plated] 2 x 10° cell/well =
7

wsko] 2447 Wi -, A RS AEletal 48413 wfFete]l NO2) A4 oAl &3t
= WE ST 70% et FEEoA 7HE =2 NO 44 ¢

A mrtE 2
NO
20.00
100.00
80.00
§0.00
40.00
oo0 [ 1
00 | 100 | 200 100 | 200 | 100 | 200 100
nor | LPS NMMA indo [mfffﬂm HE (Warter) ??ia';fj gi::i"}

BXS2 965 10000 5416 10155 77.34 8981 7553 BS.02 | 37.72 | 6653 | 5234 94.23

(3) & =2 A7t

(7V) Propionibacterium acne 2 Staphylococcus epidermidis o thale] HA A5 A&

(+h)

FTEE 33 P oacne 2 7] 279 37C <SlFHlolE oA reinforced clostridial
Al & o] st wiFstRA oW, S epidermidist= 7] %719 37C <Ql5H o] Bl ol A
nutrient brothE ©|-8-3}o] wj&FslH, A|5e] & a5 H7ksh

Al efolAlolE]7F H Algefola]olE] 7} FA ol 70% olgts FEEo sk
Staphylococcus epidermidis®y Propionibacterium acne o W3F s &A] S H7}
st A g7t gleol FAEAS.
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(4) DPPH 2tz 27% 37}

(7h) 0.1 mM 22—dipheny1—l—picrylhydrazyl 190 peoF A& 10 plE H7Fsk 3 9FAlof A
307F REEAIZL F, 517 nmollA F3EE SAste] gy Zd AASS Jksh

(L) Aldetolr]ole] 7} 2 Ald gfolr]olE] 7} B o] 70% A ehE FEEof ois DPPH
gz A A4S Jrkst A3 RAS FEEo] Ao e 2t g+

HE 23S E=
IC50
185 + 4.6 1840 + 9.8
(ug/mL)

(5) w9 4 7}

(7F) 0.1 M sodium phosphate buffer 220 w0 <} A& 20 WS 7k & 15 mM
L-tyrosine 40 xf, 1,500 unit/mL%2 #|Z%¥ mushroom tyrosinase 20 plE A 7}3F &
37ColA 1587F WkS- A7l 5 490 nmoll A 355 =A3ste] A% dopachrome)
F= B

(1}) 1000 pg/mL &% FolA Aldeolrlole] 7 FE2E 2 Al detolr|otg 7 4T F
=29 tyrosinase A3 E¥E Hrisk Ay 2 Ad a37F o] ERlE A=

e
HE B3 s

Inhibition
(%)

26.6 £ 1.7 30.6 £ 11.5

(th "Hebd A4 oA a23E Hrtstr] & #eo Wefent *1]E(B*16 melanoma cell)2]
i Felo] 50, 100, 200 pg/mL s % FEoR Aelstal, 39z wjdE F ALE EF
Moz Asse] W §/1ZNE AZE woll RARHF F WS F2aw
& %9 Wehde] 448 JEFEAIN) ImLe 7lae] oF 10859 2ol ehd
2 molil 400 nmelA FHEE FAHste] A4E W 4 w9l AT

2 0% TS FEE BF AXE 548 Bl
FEEL 200, 100, 50 pg/mL FEE A
] s BAS HE 0%8E F2=
200, 100, 50 pg/mL FE=& M Al Zk7t 654, 29.1, 225%9] Wb AA oA Z)

I = = e e | = =
(Th BEF== 2 HERAIFEES
=]
B
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S HYS o] A3E Folo] HWERAIFEES AU 7ol ot "Hehd A
20 S dAB TAaFro] Fly o] mul gy 9SS Rl
100 =
e
80
60
40
20
0
200 100
Mormal Kojic W ML EE ME T
acd  (70% EtOH) (70% EtOH) ({Water) (Water)
Inhibition of melanin synthasis (%)
— ********
20 {
60 B i
40 =
I
20 '
D T T
200 100 50 200 100 SO 200 100 200 100 50
MNormalKejic e 5 = e s bl wE HEFED
acid  (70% EtOH) (70% EtOH) (Water) (Water)
6) 5 /A 55 H7}
b FEANA 255 el sk MMP-1 2 MMP-3 w@de 4 As| svje}

5 st A 5. 40 mm AlE w Y FHAlol 2ml ]
DMEM Hj9fel & @1, Q7 frobA 22 o 12 x 109 =2 HEF F 37T, 5%
COy B7olA 24212 ot Wgetl g 7 F UVBE 144 m/em® A0 2 2AMG
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T OANBE T3 v R wA st 3UzF vt vigFAS 3| =Ete] 4T, 7500
pm Ao A 5E7F A EF s o] MMP-12 MMP-3¢] ©wlz &2k H3sls 349]
A=

(L) 2Rl A A g A7 frotAl 2 A FAelatel] vls] MMP-1 g o] A

deFol of 2u) Frtstl o, A& AR AR g MMP-1 @helge] A4 F7}
WERAT 70%N S FEE HE 70% &S FEE 200 ug/mL F== A
Al 747 58.6%, 231%<] MMP-1 ©d A4 A axs JeERglen, MMP-3
chul g o] A ko] Qloj M= WERAT 70%0) e HE 0% S FEE2 200

==
pg/mL A 2] Aol Z42zb 36.9%¢<F 22.3%9] @i A As) a3t e eeleh

MMP-1 production (ng/mL)

60 o *rAK

40 =
20
0
100 200 100
A2l RHelH 32 38 HESED s
Ha| =xa|  (70% EtOH) (Water) (70% EtOH) (Water)
MMP-3 production (pg/mL)
Kok ko .
800 o  kkkk
600
400
200
0
200 200 100
A2 w9l o 4B dERYT YUERBD
He| FXe2) (70% EtOH) (Water) (70% EtOH) (Water)

(th) 40mm A E viE HA ol 2mee] DMEM HjFeRS @ <l17kA
10°9] =52 HE3 I 37T, 5% CO, A A 2443 s
144 mJ/em®e. 2 ZAVEFQA AL, A 87F F3E mj A2 wAshe] 3U7F mjgE S o

-
jus)

oo
[

-
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(=)

=

Hjokol S 3]4=5le] 47T, 7500 rpmlE S5EZF dAEYsEle] B I ZEEahA
(Procollagen Type I C Peptide EIA Kit, Takara, Shiga, Japan)¢] w2 dls]zk =
st glgh

Aol 2=AF A d AP oA Es Aol FA Ll Bl Bl 1 Zm I
Aol Aol dAsHA Hgasklon, ofFA Faw B 1 ZRI ad
HE 0% N8s F== 200 ug/mL

AR e HERADL 0% 8 F55 2

A2l Al 4z 1275%9F 96.6%<] EFY 1

W, A7 ARE FEte] WEQ

Al #gste] Byl 1 2] S FHA7| 2, A 3

7} MMP-3¢] #Hde gAsE 28S B, 75 A4S a8z dusta, A4
k3

d FES Adake 2t dee Ed

Procollagen type I production (ng/mL)

. Fedesk
800 - *kkk
600 :
400
- | . - . .
0
200 200 200
TR T2l HE E HERED YEs8
2| P2 (70% EtOH) (Water) (70% EtOH) (Water)
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3E. Al 28&7|®: VIS AHAEE US|t H AFIHE FI A FZ
A3k e (F=A )

(1) A= 2w - (Adventitious roots of mountain ginseng)

A5 2k (Mountain ginseng)
& Panax Ginseng C.A Meyer
R o gl =

AR A odi

A A1 7] 2002 10¢¥ 25¢
RESEE

(2) YAIE] 714

(3) dAlEe AxY: =Eu s

(4) Azx=&sH

A x5 34, 4% AFdte
A = AR AxRE
!
3 2= e T4 5(70:25) %8,
60T, 8AIZF
!
o7 2 3|4 300 mesh
!
R et s A%, 60T, 8AI7H
22 =
l
o] 3} 300 mesh
!
! ;é; ;ﬂjg ABEE
!
o] 3} 300 mesh
!
HE 5 &&=, 60 Brix
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AR FEE FEUY JERA BAY Y
(D) AExEd 40 44 2 Ay defdolA
b AEAE
& vk g Rg3(S) Rk1 Rg5
CAS No. 14197-60-5 494753-69-4 186763-78-0
EA-A CpH72013 Ca2H70012 Ca2H70012
AL 785.01 767.00 767.00
A Z A} Chromadex Chromadex Chromadex
p— - /%‘l:‘-;t'"- Hie ‘j_f CHy
\H - > ~NE N CH 3 "‘iljll_-‘
HO. If;:l\-:c r‘;‘H L: ‘:ll\ If:‘f P-x
?i};}l /(; 9:;, CH,‘/ |'U~|' UU,L:\;;‘I::_.-' oo
Hc)j_o‘D | I:‘IJH .
W i B
OH ::-'L/
() B4
@ #41744]: HPLC(Agilent)
@ A7 C18(250x4.6mm, 5um, YMC)
@ 7171+ =1
Method
Flow 1.0ml/min
Detector UV 200nm
Oven .
temperature 35T
Injection 1040
ALk
} A(ACN) B(Water)
(min)
0 50 50
20 50 50
Mobile phase 21 52 48
31 52 48
35 100 0
40 50 50
45 50 50
(th ANGE 2 7F
AA e W 7FEE AT AE 7led 95 2 Ve d AdAHe B f
2 AR5}
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by S| Yo T = 2= =
1 A] 2~ Bl A 8 A auAe] FxFHAE 2.0% o]t
WA FAAN ] A EEAE 2.0% ]
2 = 0] 4 Rg3, Rkl, Rgd AZ ARkl 9385 T+
ﬁ A7} glojof Fhu.
3 A% 3 # A5 (R2)=0.99 ]
4 i 5]5% vt : 100 £ 5.0%
0 897 =R 20%  ol3

(2 A2
21 S

O A&=d A

&
=)
i)

w
=)
2

o
=
>
—_
A
S
Lo
off
F
[S—
S
=

=
3

—
3
%
ofl
ol
s
off
H
it
kN
Y
et
kel
N
&
flo
>
1%
off

|

[«

T2 gafsted AetstA S0MIZ &
0.45umI B & o] F}sfe] oo g

S 5%S 3} Rg3, Rkl, Rgh E+%F
Fo] AEsA 10mLz sl EFgoz st

@b Rg3, Rkl, Rgb #EF#<S 7F#4i Rg3, Rkl, Rgb sE&A 60?g/mL, 80?g/mL,
100?7g/mL, 120?g/mL, 140?7g/mLZ ZA3F &R (A& 5% 60%, 80%, 100%, 120%,
140%)S 7z+7} 3312 )3te] A o] X peak areas 7FA Al 3] AFAS 3]

@ AEA

@b Rg3, Rkl, Rgb ¥+%< 7IA 1 Rg3, Rkl, Rgb HE=EA 80?g/mL, 100?g/mL,
120?g/mL 2 ZA3 ZFHAFE5E 80%, 100%, 120%)= Z+2433]|% F=Uste] o

o] peak areas 7FA3l 3 G5&S Gkt

FT=do g FE 16mg/mL, 20mg/mL, 24mg/mlL ZA|3 HAS
149552 80%, 100%, 120%) 224334 Fdste] dojX] Data®l peak area 3 peak
7

(7\ = =1 T A
|8 Az ", B2 Hak 2 A 2 JAE e
A

>

2 FoFseesd I AP s =AlE He % REds TP A 24
GAE WAt dF Alde AR
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)=
21 %2+ (Rg3, Rkl, Rgd) &% 14 A4S
of o] A %A% (Rgl, Rbl, Rgd)¥ t& 74< gget

A 7R gk 7|
Rg3 45mg/g ©|%
Rgb+Rk1 54mg/g ©]7

- Blank solution(methanol, water)®] Z=ZwlE 13 = Rg3, Rkl, Rgb peak’l A=

- T4 gg Rg3, Rkl, Rgbe W FFAIE

= YA 3 peak®s HEHA FSS &Qlsh

8.434, 22.869, 24.994+t0] a1, ¥

[e)
93 JHoAe DADAHEHS] Eo| 34 B% 200nmeS 913

ARG FEE SS9 oigk Reg3, Rkl, Rgbo] wHFEAIZFE 8344, 22.894,
=

-Rg3(S)E 607140pg/mL =% W9 WA HPLC &4slo] 321 A#AAS

25.042+0l 3, FElE ¥A AAoA e DADAHER o] 342 EF 200nmY <=

3lo] 3}

et FF:FH 71548 959 HPLC profiledl A 8] 929 wFFA|ZHY 5o
Bgo]l FAFL FAG

4414

e
-4

s}
=

CABAZ2)E 099797010 BT AT AZAsh ARAN] A FEAGE

]
L=

95% A= -3k o= Hghsto] Aol A

N

Rkl 607140ug/mL &% W9l WelA HPLC ®A3te] 39243 JaAFE 73
S BAT2)E 099655017 E A Aol o ASA ek YAk A} xEAA =

95% A F7F o2 AHstste] Ao A==

- RgbE 607140ug/mL 5% H<l elA HPLC #Asto] 3743 ZaAsTE +F
CABAFE2)2 09975401 B F Al o F ASA ek v AIbe] A xERAE

®

=
95% A2 T3k oz Hgstel Mol AFY

A A A EA

[oRR=Ae]

- Rg3(S)¢] RSDE 0971.7% = e
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- Rk19] RSDE 12715% = veEhd
- Rg5¢] RSD¥ 0471.3%= e

-RSDE B5F 20% olul= A 33t

DADT A, 5igeZ00.5 Ref=off (G 516518032006 51580328 20 18.03.20 17-25-S80A0000008 )

AN

5 0 15 20 25

TN BT R T T T T der vy [ B e e e

T - e v M e =
5 0 15 20 25

=

3 an min

Water

35 <0 min

DAD1 A, Sig=200.9 Ref=off (G9V6 S 160326\G 5160526 2016-03-26 17-25-661A0000010.0)

AU § — - P— Standard
5 [ 2 Rg3(S) E
40— :
« I N s
-
10-2
o
5 0 15 20 25 30 35 a0 min
BAD1 A, Sig=200.9 Ref=off (G5\65180326%0 5180326 2018-03-26 17-25-55\AD000011 D)
mAU |
2000
1500 - T . — e —
: : Rg3(S) i Rk1 - Rg5
1000 - :
N - -7 =
500 5 3 "é\'bg'
& F @
o= _ Lo
5 10 15 20 25 30 35 a0 m
=
[Z1¥] So]7d
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Peak area
=3
3
(=1

y=4.731x - 1.860
r2=0.99797

70

Peak area
8
o

80 90

100

&% [ppm]

y=1.571x - 6.997
r?=0.99655

120.0
100.0
80.0
60 80 100 120 140
5T [ppml]
1600.0
1400.0
y=10.220x - 2.487
1200.0 r’=0.99754
E 1000.0
£ 8000
& 600.0
400.0
200.0 g
60 70 80 90 100 110 120 130 140
5 [ppm]
[219] %414
TE 80% 100% 120%
% % (ug/mL) 80 100 120
Injection 1 | 99716 | 98374 99.043
Injection 2 | 98458 | 101.623 |  93.132
Injection 3 | 98801 | 108.830 |  96.183
B
98991 | 102942 |  96.119
3 & (%)
A At 99,351
3] E(%) '
s o
= 96.1197102.942
TZH%)

[2™] Rg3(S) A 3HA]
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T 80% 100% 120%
&&= (ug/mL) 80 100 120
Injection 1 102.151 100.306 101.303
Injection 2 101.594 111.253 102.788
Injection 3 106.924 97.123 102.152

e
3225 (%) 103.556 102.894 102.081
AA Gt
3 48(%) 102.844

9~ 0

TE ~
7H(%) 102.0817103.556
[Z%™] Rkl A g4

T 80% 100% 120%
& %= (pg/mL) 80 100 120
Injection 1 100.148 102.731 101.371
Injection 2 99.537 103.172 98.680
Injection 3 102.032 106.577 100.645

A
3)228-(%) 100.572 104.160 100.232

AA
3 _,F%O%) 101.655
-1~ o
T ~
T7H%) 100.2327104.160
[2¥] Rgb B4
T 1 2 3
& %= (pg/mL) 80 100 120
Injection 1 431.60 567.10 806.10
Injection 2 430.70 574.60 814.30
Injection 3 444.30 560.70 821.30
Average 435.53 567.47 813.90
S.D 7.61 6.96 7.61
%RSD 1.7 1.2 0.9
(298] Rg3(S) AYUA
[3%] Rkl A4
T 1 2 3

& = (ug/mL) 80 100 120

Injection 1 1183.80 | 1553.90 | 1776.20

Injection 2 115750 | 1540.70 | 1802.80

Injection 3 117850 | 1508.00 | 1821.00

Average 1173.27 | 1534.20 | 1800.00
SD 13.91 23.63 22.53
%RSD 1.2 15 1.3
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(3%

] Rgb A

Al

)o] ™

FEA2 At

T 1 2 3
& %= (pg/mL) 30 100 120
Injection 1 1555.20 | 1952.70 | 2332.30
Injection 2 1549.20 | 1960.20 | 2350.70
Injection 3 1587.40 | 1944.70 | 2364.20
Average 1563.93 | 1952.53 | 2349.07
S.D 20.54 7.75 16.01
2%RSD 1.3 0.4 0.7
(3] AdAd A4
e st (mg/g)
Rg3(S) Rkl | Rgb
477 36.96 | 6.97
4.83 36.99 | 6.93
KYE 476 3702 | 6.82
477 36.35 | 6.92
4.90 3714 | 691
4.66 3890 | 6.64
490 3793 | 6.78
HSM 4.86 3718 | 6.57
492 3749 | 6.74
497 37.22 | 6.716
=4 #(mg/g) 4.83 3732 | 6.80
S.D 0.09 0.68 | 0.13
RSD(%) 1.92 1.83 1.93
oh 2B FEE w59 5497
(1) AA 7 @3] Fo] 54AF
hH As 2 W
O Aok & A=
b AFEAL S F2E s d(EaAF AYHRgAdT 4
TFAETF(HEFFEFTA(F)E AHE AT
Q@ AdsE
b HATES FALYNE vio] oM FaE 54
Sprague-Dawley [Crl: CD(SD)])ES A}-&3s}4itt
W AIdsE2 =% 23+3C, FUlF% 55+15%, 37134 10-203] /hr,
(8h-20h) 5—! Z% 150-300Lux® A5 & @72 4
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Ao A AR AT

s

=0
it
<

gt Aol vl

oz

Zt subE]) 2

P
T

5000 mg/kg & %o 2 Sprague-Dawley

AldedS 2000 3

of &3] <y

@ 2

o

e

ol

mK

}ol 5000 mg/kg<

5|

& e

grew A

=
=

71 A3

B!

il
il
=y

A2 (F 16-20 AIZHAIA 9 Ul

s

& Fol Aol

bel 91 el 44 Folsat. Ad

S

°o]-&

KeR
=

FAb

i

I o AARE A H

A2

B ATRE EUE

—
fite)

vze)

FA T

]

[e]

P FEE 39S Sprague-Dawley #H=o w3

w JERtE A4S Qolry] st Sl

ol A A}

bl ot

5]

el
B
—_
fi%e)

i}

;01_
o)

Il
ol

ot

oM I Al

.
4

!

wK

&)
=

@ = A

= A AT

2+
© 5000 mg/kg Foutol A

o

)
w
B

1S Sprague-Dawley #=0j

[e)
24

T 55

& ool Az wol, A

5000 mg/kg ©]3a}¢]

EERFED

KeN
=

F E5F 5000 mg/kg

oF
=

KeR
T

| AF#(Approximate Lethal Dose, ALD)

A

o
e
)

ol
6

)

—
file)

=)
Nro
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CLINICAL SIGNS

GROUPS (mg/kg)
DAYS SIGNS
G1(0) G2 (1250) | G3 (2500) | G4 (5000)
MALE
1 Normal 575 5/5 5/5 5/5
2 Normal 5/5 5/5 5/5 0/5
Diarrhea 0/5 0/5 0/5 5/5
3-14 Normal 5/5 5/5 5/5 5/5
15 Normal 5/5 5/5 5/5 515
Terminal sacrifice 515 5/5 5/5 5/5
FEMALE
1 Normal 5/5 5/5 5{5 a5
2 Normal 578 5/5 515 0/5
Diarrhea 0/5 0/5 0/5 5/5
3-14 Normal 5/5 5/5 5/5 5/5
15 Normal 5/5 5/5 5/5 5/5
Terminal sacrifice 5/5 5/5 515 5/5
The day of admirustration was designated Day 1.
Number of animals with the sign / Number of animals examined,
[3E] 8484
VRINALYEIS MALE
1E8Ts | mEsuLT | GRaDE SACLIPS imofla/ dn
G1 {0) G2 (500) | G2 (1000) | G4 (2000) | G5 (4000)
KET x 3 2 0 ] 0
- 1 2 1 2 4] 2
T+ z 0 z 3 5" ¥
B3 1.010 Q 3 1 o [+ o
1.018 1 1 1 a ] Q
1.020 2 1 0 0 1
1.025 3 ] 2 + 3 a
=1.030 4 0 o 2~ ¥
oM 6.5 Q 0 o 0~ 3" 1
7.0 i o 0 i 2 e}
7.5 2 Q Q 3 1] 1
B.O 3 1 3 1 ] 2
B.5 4 4 2 1] '] 1
URIMAL T EIS FEMALE
TESTS | AESULT | GRADE o ho
&1(0) G2 (500] | &3 (1000} | G2 (2000) | GS (4000)
HET - a 5 3 4 5 4
= 1 ] o 1] 0
1+ 2 ] o 0 1]
5G 1.010 ] 4 4 3
1.015 Qe 1 3 1 3
1,020 g 0 0
1.02% | o e} 1] 1 @
pH 55 0 ] o <] o <]
7.0 Qo o & o o
78 z 0 i] 1 0
8.0 3 1 2 1 L]
8.5 4 3 4 3 3 4
=80 - 1] [1] 1] o
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(%] Z71% %

ABBOLUTE lg) & RELATIVE %) ORGAN WEIGHTS

PARAMETERS

GRIUPS (mg/ka/day)

a1 (o)

G2 (500)

G3 (1000)

G4 (2000)

G5 (2000)

Body welghts (gl

3626122480

3636722048

3798522769

2112185

3746322630

Kidnay=laft 1.3144£0.0540 1.373020.0705 1377540058 1.501820.1461™ 1.512840,0887"
% to body weight 0.383820.0243 0.37820.0288 0.384120.0204 0.30200.0824 0.4042 40,0138
Fidney=right 1.208720.0608 1.345220.093 TAD2A20.1076 1.455140.167d 1.556040.1107"
% 10 bady waight 0.3500=0.0213 0.3808=0.0201 03703200317 0.360840.0408 0.4187£0.0214"
ABSCLUTE (a) & RELATIVE %) ORGAN WEIGHTS FEMALE
PARKIETERS GROUPS (malka/day)
a1 o) G2 {500) 32 (1000) G4 (2000) G5 [4000)
Body waights (g IEaEeL10.60 2356021205 22T ARE5.84 RAGRL1A04 2301141003
Kidnay=laft 0.8240=0 0438 0.8078:20.0887 0.8388=0.0018 0.78Ta=0.0780 0.815220.0873
% to body wiipht 0.358120.0134 0.3808=0.0219 0.387820.0300 0.3507=0.0241 0.354320.0084
Igney=right 0.852820.0750 0.804120.087 0,828520.0231 0.827220.1248 0.857120.0M8
% to body weight 0.370420.0223 0.383120.0215 0.3M920.0188 0.387320.0487 0.371920.0218
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A
=

(2)

Ho
ot
~

14 52 (SPF) H= (

gt

=
=

Sprague-Dawley [Crl: CD(SD)])

= 55+15%, 718l 10-208]/hr, =" AIRE 124)3F

s

A4 =

Z5% 150-300Lux =

l
=N

(8h-20h)

T o) A Ak

H

=0
ool
<

T Aol H

7 suhe))e

=
T

Zhe] 2] ek 9kar, 5000 mg/kg Fof 7ol

=

v}

16-RA-684] A3}, A}

b=l

=

Z

A AL B

. olgl & FH) 2=

=
=

HhEF O 2 4000 mg/kg/day

A3}g

& &7

CEET Y

EICREE IR

o5

—~
o

W

2}

Py
1oH

() A

-

W
Bk

Tor

=

#5lo] A

<2 4000 mg/kg/day Folat A #Holl A

T

I oA e

%

Il
all

o
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®

G715 & 2000 mg/kg/day o Folwt FAANA ¢S NG Ao L AosE
of FT7HE SF-NkS AHAd e W A £E FoAd WIS Wi AdE
Aol ot FFo=z Fostrt, w3, QA dE F 1000 mg/kg/day ©17d FoAT
Zlol A #&E KET 2 SG¢ 57k 1000 2 2000 mg/kg/day Folt A olA B
¥ pHO #Aae &F-88 FuAdo] FEEA ol A=A o ddFolgtal i
@37 = oAE Sy, A7l A TR Sk AdE ¥WEY JhsAdel IS Aem FA
Eig=

olie] Axz Mol AbAbufSt

mg/kg/day ©|&} ¢ %%Ei 2 F7r
Folat FANA Al
HhE A orRo] A A

mg/kg/dayE & Fo 7 HAEE A

CLINICAL SIGNS

GROUPS (mg/kg/day)
DAYS SIGNS G1 Ge G3 G4 G5
(0) (500) (1000) (2000) (4000)
MALE
1 Mormal 5/5 B/5 5/5 Bif5 5 /6
2-14 | Normal 5B 515 5/5 5/5 0/5
Compound—colored stool 0/5 0/5 0/5 0/56 5/5
15 Normal Bil'5 5[5 5/5 S 0/5
Compound—colored stool 0/5 Q.1'5 ay5 0./'S 5.5
Terminal sacrifice 5/5 5/5 55 55 5/5
FEMALE
1 Normal 5/5 5/5 B B 5/5 5/5
2-14 Normal 5/5 5/5 5/5 55 0/5
Compound—-colored stool 0/5 0/5 0/5 0/5 5/5
15 Normal 5.5 5/5 575 5/5 0.5
Compound—colored stool 0/5 0/5 0/5 0./5 5/5
Terminal sacrifice bt 5/5 5/5 5/5 5/5h

The day of first treatment was designated Day 1.
Number of animals with the sign / Number of animals examined.
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URINALYSIS MRS
TESTS |RESULT | GRADE GROUPS (mg/kg/day)
Gl (D G2 (500 G3 (1000]) | G4 {2000) | G5 (4000)
GLU = 0 5 5 5 = 8
BIL - 0 5 s i 3 >
KET - 0 3 2 0 g G
S 2 1 2 0 =
i+ 2 0 2 3" 5" £l
SG 1.010 0 3 1 o a g
015 1 o 2 c
1.020 2 1 1 0 0 ‘
el 3 0 2 4 e 3
=1030 | 4 0 0 ‘ = :
pH 6.5 0 0 0 0" 2
=0 0 0 1 2 a
7.5 2 0 a 3 o 1
8.0 3 1 3 1 D =
8.5 4 4 2 0 o
URINALYSIS FEMALE
GROUPS {mg/kg/day)

TESTS

REZULT

GRALE

G2 (500) | G3 (1000) | G4 (2000)

G5 (4000}

GLU - 0 5 5 ) = °
BIL - 0 5 : 8 8 2
KET - 0 5 2 il ) -
- 0 0 ) 0
1+ 2 0 0 1 o 0
o a0 0 4 4 1 3
015 0 3 1 3
020 2 1 o 1 0
025 3 0 0 ° ] 9
e 6.5 0 0 0 0 0 0
7.0 0 0 g E 2
7.5 2 1 o . 1 g
8.0 3 1 2 ‘ v
85 4 3 4 3 2 i
=5.0 5 0 0 0 0
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(3] &7

T

ABSOLUTE (g) & RELAT

(%) ORGAN WEIGHTS

MALE

PARAMETERS

GROUPS {mg/kg/day)

G1 (0}

G2 (500)

G3 (1000}

G4 {2000}

GE (4000]

Body waights (g)

362.81+24.80

363.97+20.49

382.11+18.50

374.83+25.30

Hidnsy—lsft

% to body weight

1.314420.0540

0.363620.0243

1.3730£0.0705
0.3762£0.0285

1.3775%
0.3641£0.0254

1.5128+0.0887"

Kidney-right

% to body wseight

1.288710.0669
0.3580£0.0213

0.3695+0.0201

1.4024+0.1076
0.3703+0.0317

1.4551x0.1674

0.3808+0.0405

0.4157£0.0214"

=
(1]
o
Q
T

UTE (g} & RELATIVE (%) ORGAN WEIGHTS

FEMALE

PARAMETERS

GROUPS (mg/ka/day)

G3 (1000}

G5 (4000}

Body weights (g)

227821584

230.11+10.03

Kidnsy-laft

% io body weight

0.8978+0.0857
0.2805£0.0218

0.8368+0.0518
0.3678+0.0300

0.815210.0373

0.35430.0084

Kidnay-right

% to body weight

0.624040.0436
0.3584x0.0134
0.8 0.

0.3704+0.0223

0.5041 £0.0887

0.0215

331

0.8485+0.0231
0.3719+0.0183

0.3673x+0.0387

0.8571x0.0758

- 139 -



B

o

Lol =4 ¢l

A

=

=

sherh

A Beagle dog

rx

o

o]

~) O
N BH T
T P i
o . ™o - .
L, o T v M T mw ] 5 g %
N B o i S op T wh =0 s
< X T oge 7 9 (o - ce 0
< o o oo — TR Mo ) 4 o
N T LU s e
M, X — N Mg A. < Md_u -
< 4 N wol gD 5T F
‘;Wﬂ 4 m A o0 — @o Bogs 6a oF <
2 o ph A N o ol
B C o ow g SO0 > <
= oy T B g o 7% =
—n © o0 = " o E R i g% w©
" - ~ it W 5 T 8 | o X T
oK Te o o o S o o A
~ o B L ww Dl FE
o I - L= *wT % o -
s & o R e S 7k v
ol O =y 2
ol Ak ode La LT R
ok oo o L W o =
OW M.U ™o ﬁo O#E 17_.0 T X = ~ io ‘UI -
=) e < < ™ ﬂ
" o WM T o
dm Ty ER® - A W= %
ol w® = % 5 o < i o
- ny =« w75 P L
o TE OEwm BT S o
- m 20 4UIA o %o iy W NOR s I_M [
& 9 s < ol  w
SIY 2T S Bx TF : i X
M o NGo—= o, X * u- oy =7 %
HoD L 0 o) a S = Ty
3 2 o _ N T ninS "
i) Uh o Mo b W il
M SR T on o © T O < o
o g g Jd< T A e
) R B %gJL%ﬂ N bz
o} ol ) - = B T )
h T o= oy P = WK = oo
oK = N — RS
o)) < do Nz T g ™ e 2 <
N —_— W S T U F - -
2z cp w58 gaal “EoTx
o 8T X 0% T e b T
P8z £z Tl T o x P T
B s ;‘loﬁ o Y Pﬂl m 5 ﬂAI ny <t N ._rolu o !
- = 0 S W %o op or _Mﬂ < oy < o}
< ™ ER T O

©
&)
@) Al
&
&)
@
(h)
@
@

— 140 -



3, S ARAe wolmz APEAd 99 dgoz B gu, A
dow J) = FEZEFY WUR Astd S42E flo] AnE 94w AZel o4
TR} fud S 9la 12, B AN A ol gFaelt AF W, F3id)
Mol o4 27 Sol BwEA egty] W S4480 o Aol ojd AFEA
el u WAl Eo BeA 54 o o Az,

% oA Feol F o

EX 1000 mg/kg ¥
ol WMet® #ekslar, 2000 2 4000 mg/kg
5 S-S Adalo]l Aojd xqoi Hol A &4

ﬁ%
o o g8
o Ml rlo

=
[¢}
w, & Algzzstel A Al

DE (dose escalation)' < ©]-&3lo] @3] AFo3519<

4o 93k ggoZ 3000 ¥ 4000 mg/kg FAT FHNA AFIEAD g FET}
HdE = A

AFdEAD ot o] AFHA B HUEFS oA 2000 mg/kg, &7 ol A

CLINICAL SIGNS [1™

GROUPS (mg/kg) ANIMAL IO 3IGNS QB3ERVED ON
MALE
&1 {1000) 1 Mormal DAY 1 (0.5-8 hra}, 2-7
G2 (2000) 2 Meormal DAY 1 (0.5-8 hra), 2-7
FEMALE
Mormal DAY 1 (0.5-5 "rs, 2=7
i A o
il ¥ Vemiting DAY 1 (B hr)
Marmal DAY 1 (0.5-6 hrs), 2
PR
G2 (2000} 4 Remaining of food DAY 3-T

Days are thoze from the 17 dosea Day (DAY 1)

CLINICAL SIGNS [2™]

GROUPS (mo/kg) ANIMAL ID SIGHS OBSERVED ON
MALE
Meormal DAY 1 (1-6 hrs), 2-15
G1 (3000) 1 Vomiting DAY 1 (0.5 hr)
Terminal sacrifice DAY 15
Mearmal DAY 1 (1=-8 hrg), 2=-15
G2 (4000) 2 Vomiting DAY 1 (0.5 hr)
Terminal zacrifice DAY 15
FEMALE
Mormal DAY 1 (1-6 hre), 2-15
G1 (3000) a Vemiting DAY 1 (0.5 hr)
Terminal sacrifice DAY 15
Mormal DAY 1 (0.5=-6 hrs), 2=15
(4000) : ; LY
G2 14000} i Terminal sasrifice DAY 15

Ciaya are thoss from the Ewac-:pad Day (DAY 1),
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(3] dnF 4
Table 1. Clinical signs
CLIMNICAL SIGMNS MALE
0 AYS SIGNS GROUPS (mgskgsdawd
[CRERATH) G2 (V507 G3 (15003 G4 (30003
1-19 Mormal 15 /15 10 /10 10/ 10 15415
20-22 Maormal 15 715 10 710 10 /10 os158
Salivation o/15 o/ 10 o,/10 15 718
23-38 Mormal 15 /15 10 /10 10 /10 0/18
Salivation os15 os10 o/s10 15 /15
Compound-colored stool 0/15 0o/s10 0/10 15715
39 Mormal 15 715 10 /710 10 /10 0o/s18
Salivation 0o/s15 o/s10 o/s10 7418
Compound-colored stool 0o/15 0o/s10 0./10 15 /15
40-66 Mormal 15 # 15 10 /10 10/10 0/15
Salivation 0o/s15 o/s10 o/s10 15 415
Compound-colored stool o/15 o/s10 0o/10 15 /15
67 Mormal 15 # 15 10 /10 10/10 0/18
Salivation 0/15 o/s10 0o/10 11 /158
Compound-colored stool 0o/156 0o/s10 0./10 15 /156
E8-91 Mo rmal 15715 10/ 10 10/ 10 o/1s
Salivation 0/15 o/10 0o/10 15415
Compound-colored stool 0o/s158 0o/s10 0./10 15 /156
g2 Mormal 15 /15 10 /10 10 /10 0/18
Compound-colored stool 0/15 o/s10 0o/10 15 /715
Terminal sacrifice 10 /158 10 /10 10 /10 10415
93-112 Mormal 575 - - 545
113-119 Mormal 4,5 - - 5/5
Loss of fur 145 - - os5
Bite wound 145 - - os5
120 Mormal 4 /75 - - 545
Loss of fur 175 - - o/5
Crust formation 145 - - os5
Terminal sacrifice 575 - - 575
The daw of first treatm ent was designated Daw 1.
Number of animals with the sign / Number of animals examined,
—! Mot applicable.
Table 1. Clinical signs
CLINICAL SIGNS FEMALE
bAvE CIGNS GROUPS (mg/skg/day?
G110y G2 (7507 G3 (15003 G4 (30003
1-19 Mo rmal 15 /15 10410 10/10 165 /15
z20-z2 Mormal 15 /15 10410 10/10 0/158
Salivation os158 as10 os10 165 /15
23-38 Mormal 15 /15 10 /10 10/10 0415
Salivation 0/s15 o/s10 o/s10 15 /18
Compound-colored stool 0/s158 os10 o/s10 15 £ 15
39 Mormal 15 /15 10 /10 10/10 0415
Compound-colored stool 0/s158 os10 o/ 10 15 £ 15
40-66 Mormal 15 /15 10710 10/10 0/18
Salivation 0o/18 o/10 o/10 18 715
Compound-colored stool 0/s158 os10 o/ 10 15 £ 15
67 Mormal 15 /15 10710 10/10 0/18
Salivation 0o/18 o/10 o/10 127158
Compound-colored stool 0o/s158 o/s10 o/s10 15 7 15
EB-8B2 Mormal 15 /15 10 /710 1i0/10 o/s158
Salivation 0/158 o/10 o/10 16 /15
Compound-colored stool 0o/s158 o/s10 o/s10 15 7 15
83-92 Mormal 15 /15 10 /710 1i0/10 o/s158
Salivation 0/158 o/10 o/10 16 /15
Compound-colored stool 0/s158 os10 o/s10 15 £ 15
Loss of fur 0/158 o/s10 o/s10 14156
93 Mormal 15 /15 10410 10/10 0/158
Compound-colored stool 0/s158 os10 o/s10 15 £ 15
Loss of fur 0/158 o/s10 o/s10 14156
Terminal sacrifice 10 /15 10,710 10710 10 /15
94-119 Mormal 578 - - 578
120 Mo rmal 575 = - 5 /5
Terminal sacrifice 5 /5 - - 5 /5

The daw of first treatment was designated Dayw 1.

NMumber of animals with the sign # Number of animals examined.

—! Mot applicable.
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Table 2. Body weights

BODY WEIGHTS (g)

MALE

GROUPS tmgkg/day)

DAVS G1 (o) G2 (7500 G3 (1500) G4 (3000}
1 201, 23£7.46 201 .65 £6.59 20043 £6.07 700,42 £6.25
7 255, 228,30 264,07 £9,59 257.15+9.81 262.26+11,02
14 316.25+11.94 331.01+13.93 321.84+12.19 329.25+18.75
21 365.94+15.07 388.97+17.33 375.93+10.46 382,86 +25, 09
28 401,79+18.24 433,33+23.60° 417.35+26.15 422 99429, 53
35 437.05+24,54 470,73+26.06 454.63+30.58 458.56+31,78
42 463.60+27.91 502.46+32.00 4B4.05+34.57 481.75+37.47
49 487.50+31.51 531.88+39.73 510.82+38.91 507.58+40.04
15 508.49+35. 42 5EA. 15+42.90° 532.06+42 56 531,73+42 6A
63 523.15+41,18 5B1.56+46,18° 5545144532 552 BO+45, 94
70 538.09+41,63 597.06+52.65° 570.28+47.18 571.15+48, 20
77 EE5. 19+44,77 620,39+50.69 5BA.17+48.71 586.68+40,63
a4 5EG.B1+48.27 £36.98+53.05° E03.70+52.07 E01.72+50.32
a1 570.00+48,32 F43, 79+59 24 605.00+53.25 606, 70+53, 30

GAIN 368.77+50.28 441 05+59.08° 404.57+52.30 406.28+49,09
[ 15 10 o 15
91 574.76+47.01 - - 500.72+43.12
ag 5A4.66+49.29 - - 599,99+44,13
105 5AO0.34+ 46,37 - - E11.63+45. 48
1z G02.65+53,70 - - 622 B7+48, 43
114 609.12+64.60 - - E27.43+48,33

GAIN 34.36+20.45 - - 36.71 =10.60
™ 5 - - 5

The day of first treatment was designated Day 1,

Gain is body weight on Day 81 — body weight on Day 1 or body weight on Day 119 — body weight on Day
a1,

Data are expressed as Mean = S.D.

—! Not applicable,

+= Significant difference at /<005 levels compared with the Vehicle control,

Table 2. Body weights

BODY WEIGHTS (g) FEMALE
DAvs GROUPS (mag/ka/day)
G1 (o G2 (750) =3 (1600) G4 (30000
1 149.08+x6.10 160.77+£8.47 150 49+6.21 151.16x£7.80
7 173.25x11.34 171.21 £6.64 171.89x8.80 174,33x8.15
14 197.33+13.62 199,568+ 12.64 197.57+10.83 199.94+13.23
21 213.41+13.59 217.99+17.47 217.79+10.82 221.15+16.61
28 228.91+18.96 228.98+15.87 230.75+13.31 235.38+22.07
35 239.91+21.30 237.16x£19.97 239.90+17.43 247.10x21.10
42 250.60+x23.09 250.59+£20.92 252.25+16.09 266.49x21.89
49 257.22x21.54 265,97+x23.18 257, 72x15.77 266,11 24,20
56 2B6.57+24.29 262.01 +£22.78 Z2656.15+20.92 27261 +25. 74
B3 276.55+27.54 268. 566+ 23.30 272.853+22.10 279.37+27.50
7o 278.86x26.48 274. 41 £26.69 277.54+20.46 284.43+28.36
77 283.11x25.91 277.47x28.04 280.91 £19.57 290.92+30.88
84 287.95+28.86 278.28+x26.80 283,52+ 22,65 295.00+31.50
91 287.79+27.42 278.84+26.49 282.75+23.87 295.78+31.57
GAlN 138.71+24.28 128.08+22.20 132.26+22.85 144 62+28.84
M 15 10 10 15
a1 272.65x32.13 - - 292.67+29.97
98 280.36x30.79 - - J00.24+29,99
105 280.00+30.72 - - 300.72+30.78
112 283.76x32.14 - - 301.70+30.09
119 282.77+28.35 - - 307.58+32.78
GAIM 1011587 - - 14.90+£19.46
M 5 - - 5

The day of first treatment was designated Dav 1.
Gain is body weight on Day 91 — body weight on Day 1 or body weight on Day 118 — body weight on Day 91,

Data are expressed as Mean = S.D.

—! Mot applicable,
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Table 3. Food consumptions

[E] AR A A

FOOD CONSUMPTIONS (g/head/day) MALE
DAYS GROUPS (mg/kg/day)
G1 (D) G2 (750) G3 (1500) G4 (3000)

1 32.45+11.77 2621471 24,59+1.44 25,002 44
7 24,771,770 27.01£1.32 26.10x2.07 27.00+£3.12
14 26.86+1.72 30,81 +1.91 28.02+2.11 30.08+3.57
21 2B.14£2.11 28 46+3.30 2774245 28.88+2.79
28 2B.31£1.71 28 40+2.26 2817226 29.18+2.33
¥k 25.96+1.94 28.40+3.07 2744221 27.89+2.49
42 24,42+1,97 28,392,735 26,90+1.37 26,4512, 70
43 23.81 281 28, 72+3.73 26,0322, 71 27.46+2.06
58 23.45+3.24 28 05+2.81 26,65+3.53 75,59+2.55
63 22.83x2.26 25 86+2.09 24,56%1.61 25,51 +2.89
70 21.71x1.74 25,23+3.06 24,40+1.96 24,69+3,.22
77 24.58+2.84 27.90+2.53 26.70+3.35 26.69+2.87
B4 21.76+2.20 24,19+2.66 22,692,656 28,11£2.24
80 24.60+1,79 28.61+3.49 24,47+2.23 2724202
N 15 10 10 15
98 26.18+2.99 - - 22.71£1.78
105 23.82+£4.11 - - 24,53+1,42
12 26.89+1.46 - - 28.98+2.77
18 22,63+2.36 - - 21,98+2.15
N 5 - - 5

The day of first treatment was designated Day 1,

Data are expressed as Mean = S0,

- Not applicable.

+ Significant difference at A<0.05 levels compared with the Vehicle control,

Table 3. Food consumptions

FOOD CONSUMPTIONS (g/head/day) FEMALE
GROUPS (mg/ka/day)
DAYS
G1 (O G2 (7500 G3 (1500} G4 (3000)

| 16.28+2. 52 15.87+0.86 16.00£1.39 15,98+2.14
7 15,19+1,82 15.98+1.51 15.52+1.03 15,28+0.79
14 15,91 +1.43 14,62+2.04 15.69+1.80 16.46+1.56
21 16.72+2.37 16.45+1.73 16.27+£2.55 16.98+2.14
28 14,85+1,84 16.B1+1.67 16.02+1.38 16.70+1.82
35 1460219 15.44+1.78 15.27+£2.35 15,78+2.57
42 16.20£2.13 14,09+1.83 15.15+2.00 1710251
L] 14,400,939 14,06+1.80 14,35+1.01 15,03+1.99
56 1272201 14,48+1.73 14,68+1.62 14.61+1.25
63 13.59+3.31 13.130.95 13.05+£2.48 12,78+2.43
70 12,35+1.84 11.67+1.24 11.75+£2.09 12,53+1.63
77 13.83+1.70 14,01 +1.96 13.23+£1.03 14,189+£2.33
84 11.61+1.09 12.48+1.36 11.71£2.43 13.55+1.64
90 14,41 £2.80 13.64%1.63 13.22£2.14 15.49+2.85
N 15 10 10 15
98 12,79+0.51 - - 14880527
105 15.19+0.25 - - 15, 27+2.04
12 1415+2.37 - - 16.50+1.73
118 11.13£1.52 - - 13.81+1.48
N 5 - - 5

The day of first treatment was designated Day 1,

Data are expressed as Mean £ S0,
- Not applicable,

=+ Significant difference at A<0,01 levels compared with the Vehicle contral,
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Table 4. Water consumptions

(3] =A%

WATER CONSUMPTIONS (g/head/day) MALE
D AYS GROUPS (mg/skg/daw
G1 (o G2 (750 G3 (1500} G4 (30007
1 2514217 29.,88x2,59° 25, 16x2.51 30,27+2,83
7 27.82+3.85 29,52+2,89 28,59+3, 37 32.35+4,14
14 28.73+£5.06 32,80+3.57 29,00+4,26 36.00+5,85
21 28.25+3.24 33,413, 45 33.32+4 .34 36,83+5,36™
28 30.66+4 B8 39,05+4,58 31,773,562 38.83x6.02
35 27.30+3 .69 32,18+2.53 29,62+4 .47 37.36+89.45
42 27.64+3 32 31,992, 75 28,93+3.50 35,52+7.25°
49 27.04+5 51 31.04+3,8989 29,20+4,49 36,97 7. 72"
56 23,95+4 36 28,72+1,58 26,48+2 61 35,436,663
63 23.23+3.18 26,20+3,60 24.08x2,97 32.51x7.51
70 24,.62+3 20 30,01 %585 22,852,772 32,207, 00
77 24.94+4 75 26,85+3,.30 24 52+4,16 29.,98+6,56
84 28,51+9,87 31,95+4,88 24,87x6,88 35,69+8,23
90 29.18+3.50 34,32+1,80 27.92+4,16 36.52+5.83
M 15 10 10 15
98 36.77+5 .46 - - 30.63+x4,03
105 41,87+9 44 - - 31.61x8.20
112 33.46+8.24 - - 34,38+6,33
118 28.,37+4 26 - - 26.65+2.82
M 5 - - 5
The daw of first treatment was designated Daw 1.
Data are expressed as Mean £ S.D.
—! Not applicable.
+/++ Significant difference at ~<0,05/~<0.,01 levels compared with the ¥Yehicle contral,
Table 4. Water consumptions
WATER COMSUMPTIONS (gfheadday) FEMALE
GROUPS (mg/kgiday)
DaAYS
G1 (0} G2 (750) G3 (1500) G4 (30000
1 20,09+4.69 18.09x3.11 18.98x2.83 189.17x1.94
7 18.75+£3.27 18.35+1.56 19.650+2. 48 19.02+2.88
14 21.60+5. 895 17.12+251 18.40+2. 00 ?5.96+6.38
21 21.37x4. 16 20, 74+x517 22,2415, 32 24,39+6.80
28 17.650+£2 20 21.39x3.45 20020x2 43 24,744,307
35 19.02+4.21 20.09x2.80 20,787 32 22.75+x5.80
a2 21.85+4.13 18,50+ 3.66 21.72+9. 43 24,07+6.35
43 18.96+3.57 21.81 +£8.30 16.57+3. 52 Z23.00x7.80
56 14.87+£3. 34 17045491 17.683x3.05 20.33x3.00
63 14.92+3.60 14.82+1.88 16.75+£4. 43 18.40+4.94
7o 17.41 £4.86 18.17+5.59 16.78x3. 10 1799417
77 15.30+3.93 15896415 14.19+3. 28 16.08+4.66
84 1B.76£2.17 21.11 x561 17.94x216 22.17x4.47
an 19.94+5 74 21.80+5.06 18.28+4.12 24.93+R(.31
] 15 10 10 15
98 19.00+£2.59 - - 21.65x3.94
105 21.08+1.45 - - 21.42+1.83
1Mz 19.65+2 77 - - Z26.05+6.16
118 14.37+0.91 - - 20.34+4.22
] 5 - - 5

The daw of first treatment was designated Daw 1.

Data are expressed as Mean = SD.
—! Mot applicable.

++ Significant difference at ~<0,01 levels compared with the Vehicle control,
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Table 6. Urinalysis

[3]

274}

URINALVSIS (MAIN GROUPS) FEMALE
GROUPS (ma/kg/day)
TESTS RESULT GRADE
G1 o 52 (750 G3 (15000 Ga (3000)
(=] - o 5 5 5 5
BiL - o 5 5 5 5
KET - o 5 5 5 5
sG =1.005 o o 0 1 0
1010 1 a 5 3 o
1.015 2 i 0 i 2
1.020 E] o o o 3
aH 6.5 0 o 0 o 0
7.0 1 o 0 o 0
75 2 [ 0 [ 0
8.0 3 i 0 o 1
65 a a 5 5 a
PRO - o 5 5 5 5
URO 0.2 o 5 5 5 5
NIT - [ 3 5 5 3
L 1 2 o o 2
oLo - o 5 5 ) 5
e 1 o o i o
CLARITY - o 5 5 5 5
VOLUME (mL) 8.8+29 10.6x3.0 8.0+2.1 90x2.4
COLOR-Yellow 5 5 5 5
N B 5 B 5
GLU: Glucose, BIL: Bilirubin, KET: Ketone body, SG: Specific gravity, PRO: Protein, URC: Urobilinogen,
NIT: Nitrite, BLO: Occult blood.
+ Significant difference at A<0.05 levels compared with the Yehicle control
G BIL KET PAO ARG T BIO CLARITY
RESULT _ GRADE (mg/dL) ¢ (mg/dL) tusan
= TNegatve. TNegatve. .2 Teaative Tegatve Clear
i 00 15 A Trace &I Cloudy
¥ A & Bosiive A i
i 30 HA, Srmail Cloud
2 Tod A, Winderais Turbid
3 £ =300 i) WA Larme Gither
NA Not applicable. S Slight.
Table 6. Urinalysis
URINALYSIS (RECOVERY GROUPS)
GROUPS (mg/ka/day)
TESTS RESULT GRADE ALE FEMALE
Gi (o) G4 (5000) G1 (D) G4 (3000)
GLU - ] 5 5 5 5
BiL - 0 5 5 5 a
i 2 i ] i i
KET - 0 T T 3 ]
pa i Z 2 2 i
it g 2 2 & @
56 =1.005 0 oy 0 [
i.gia i 5 5 E]
i.0i5 2 ] 3 i
i.020 ] 5 o
i.025 i ] i i
21030 5 ] T o
Cal 6.5 ] ] ] 1 0
70 i g ] o 5
75 2 i ] 5 5
8.0 Z 2 5
85 i Z 2 5
EEX) 5 i 0 i
PRO B 0 3 4
S i 2 o
i Z ] 5 i
2 5 i i o
URO ] 0 5 5 5
NIT - 0 5 5 a
T i ] i i
BLO - ] ) 3 5 5
L7 i i 2 i i
CLARITY - 0 5 5 5 5
VOLUME (i) 16.0+3.2 [EN-EEK] [N EN] T4.0+2.0
COLOR-Vellow 5 5 5 5
] 5 5 5 5
GLU: Glucose, BIL: Bilirubin, KET: Ketone body, SG

NIT: Nitrite, BLO: Occult blood

+ Significant difference at /<0.05 levels compared witl

h the Vehicle control,

pecific gravity, PRO: Protein, URO: Urcbilinogen,

G PRO URO NIT BLO CLARITY
RESULT  GRADE (g /ALy (mg/dLy CEU/dLY
- Megatlve Tegative 0.2 R Tegalve Clear
i 100 15 1.0 NA Trace S1_Cloudy
+ A, NA NA, Fositive NA
i+ 250 30 2.0 NA Small Cloud;
2+ 500 100 4.0 NA Moderate Turbid,
3+ =1.000 =300 =80 NA Larme Other
Table 6. Urinalysis
URINALYSIS (MAIN GROUPS) MALE
GROUPS o
TESTS RESULT GRADE (ma/ka/day)
G1 (D) G2 (750) G3 (15000 G4 (3000)
GLU - 0 5 5 5 5
BIL - 0 5 5 5 5
KET - [n} 3 3 2 4
+ /- 1 2 2 2 1
1+ 2 o 0 1 o
G =1.005 0 o 0 0 0
1.010 1 3 4 a} 2
1.015 2 2 1 4 3
1.020 3 o 0 1 0
pH 65 o o o a} o
70 i o [ o g
75 2 1 o a} o
8.0 3 o o 1 o
8.5 4 4 5 4 5
PRO - [n} 1 3 2 3
+ /- 1 4 2 1 1
1+ 2 o 0 2 1
URO 0.2 0 5 5 5 5
NIT - 0 5 5 5 5
BLO - o 1 o 3 3
+ /- 1 4 4 2 2
iT 2 o i i i
CLARITY - 0 5 5 5 5
VOLUME (mL) 14.6+3.9 15.2+4.1 10.6+3.0 15.6+4.1
COLOR-Yellow 5 5 5 5
N 5 5 5 5
GLU! Glucose, BIL: Billrubin, KET: Ketone body. 5G: Specific gravty, PRO: Protein, URO: Urobilinogen.
NIT: Nitrite, BLO: Occult blood
GLU BIL KET PRO URO NIT BLO CLARITY
RESULT | GRADE ¢rg/dL) (g /dL) (ma/dL) (EU/dL
= Negative Negatve Negatve Negative 0.2 Tegative Negatve Clear
i 100 NA Trace 15 1.0 NA Trace, Sl Cloudy
+ NA HA NA NA A Baskive A A,
i 250 Small 15 30 20 NA Small Cloud
2+ 500 Moderate 40 100 4.0 NA Moderate Turbid
=1.000 Large. =80 =300 =80 NA Large Other

3%
NA: Not applicable, SI: Slight.
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Table 7. Urine sediments

(%] Aejets A}

URIME SEDIMENTS (MAIN GROUPS)

GROUPS (mg/kg/day)
TESTS FESULT : GRADE
G1 D) G2 (750) G3 (1500) G4 (3000)
MALE
- 1] 5 4 5 5
RBC
+/- 1 0 ! i i
WBC - 0 5 5 5 5
EPITHELIAL
CELL - 1] 5 5 5 5
CAST - 0 5 5 5 5
N 5 5 5 5
FEMALE
RBC - 1] 5 5 5 5
WBC - 0 5 5 5 5
EPITHELIAL - 0 5 5 5 4
CELL +/- 1 0 0 0 1
CAST - 1] 5 5 5 5
N 5 5 5 5
Grade: Aesult; RBC {meanAield) WBC {meanAield) Epithelial Cell Cast {meanAield)
0 - 0 0 0/20 fields 0
1 +/= =4 =5 Few?0 fields 1
2 1+ 5-8 6-20 Around | Aew fields 2-5
3 2+ 9-30 21-50 Fewdield 6-10
4 3+ 31=(local} 51=(local) 10-20Aield 11-30
5 1+ Al over the fields Al over the fields 0= Aleld EIES

Table 8. Hematological test

HEMATOLOGICAL TEST (MAIN GROUPS) MALE
GROUPS (ma/ka/day)

TESTS UNITS

G1 (0} G2 (750) G3(1500) G4 (3000)
RBC 10°/uL 8.64+0.59 8.58+0.37 8.59+0.36 8.61+0.39
HGB g/dl 14.8£0.6 14.8+0.5 14,8403 14.8+£0.4
HCT % 44.4+1.5 44,9+1.9 451+1.3 44.841.3
MCWV fL 51.6£2.2 F2.3+1.2 E25+1.9 E2.1+£1.0
MCH [al=] 17.1£0.7 17.2+0.3 17,3206 17.2+0.5
MCHC g/dL 33.2+0.9 329403 32.89+0.3 33.1+£0.4
ROW % 14.1+£0.7 14.0+0.5 13.2+05 14.1+0.9
HDW a/dl 297+0.24 2.91+0.20 2.72+0.15 2.87+0.22
RET % 2,75+0.49 3.05+0.55 2.69+0.29 294+0.39
PLT 10°/uL 909.6+125.1 927.5+97.9 B891.8+39.8 978.5+102.9
MPY fL 5.34+0.29 5.19+0.25 5.28+0.30 5.25+0.27
WBC 10°/uL 10.41+£4.27 10.67+1.92 9.85+1.65 10.79+2.09
NEU % 20.84£5.6 20.8+7.7 1655+4.0 18.4+5.9
NEU 10°/uL 2.2+1.3 22409 1.5+£0.4 1.9£0.5
LihA % 73,3259 734484 T4 75.31+6.4
LihA 10°uL 7631 7.811.5 7715 B.2+2.1
MONO % 3.65+1.58 3.55+1.20 4.26+082 3.99+1.44
MONOD 10°/uL 0.37+0.16 0.39+0.18 0.42+0.10 0.42+0.13
EOS % 1.19+0.57 1.19+0.28 1.21+0.44 1.13£0.42
EOS 10°/uL 0.12+0.05 0.13+0.04 0.12+0.04 0.12+0.04
BASO % 0.29+0.10 0.26+0.08 0.27+0.08 0.35+0.11
BASO 10°/uL 0.03+0.02 0.03+0.01 0.03+0.01 0.04+0.01
LucC % 0.82+0.41 0.82+0.36 1.01£0.40 0.93+0.42
LucC 10°/uL 0.08+0.04 0.09+0.05 0.10+0.04 0.10+0.06
PT sec 9.0£0.3 8.8+40.4 8.9+0.3 8.7+£0.4
APTT sec 14.0+1.0 14.2+1.0 13.8+1.1 13.8£0.9

N 10 10 10 10

Data are expressed as Mean £ S.D,
+ Significant difference at A<0.05 levels compared with the Vehicle contral,
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Table 8. Hematological test

HEMATOLOGIC AL TEST (RECOVERY GROUPS)

GROUPS (ma/ka/day)

TESTS UNITS MALE FEMALE
G1(0) G4 (3000) G1 (D) G4 (3000)

RBC 10°/4L 8731030 8.80+0.60 7.64+024 772+0.25
HGB g/dL 15105 14.9+0.8 14.1£04 13.9+£0.4
HCT % 46.8+1.9 46,323 42.3+1.7 42.2+1.2
MCY fL B3.6+2.3 B2 7+1.6 B5,4+0.8 ba.B+2 2
MCH pg 17.3+0.7 168+0.5 18.5+£0.4 18.0+0.B
MCHC a/dL 32.2+0.4 32002 33.4+1.0 33.0+£0.3
RADW % 13.4+0.5 136x0.8 12.5£0.9 12.2£0.3
HDW g/dL 275+0.11 2.72+0.15 2.57+0.40 2.41+0.14
RET % 2861085 2.82+x0.71 2.95+1.45 2.43+0.13
PLT 10°uL 954.6£69.2 878.8£135.8 1027.0£154.1 1000.2£69.0
MPY fL 540012 5.30+0.10 B.68+0.15 5,36+0.17
WEBC 10°uL 11.44+2.688 11.97+£3.1 B.55+2.05 5.70+£0.96
NEU % 20.5+5.1 23.8+3.1 13.1£41 16,055
NEU 10°AL 2,308 2.8£0.5 09+0.4 0.9+0.3
LM % 73.8+5.9 70420 82.4+4.3 79.6%6.3
LM 10°L B8.5+2.6 B8.5+£2.3 E4+1.8 4.5+0.89
MONO % 356x1.44 3.60+1.20 2.90+1.02 3.50£1.39
MONO 10°L 0.38+0.12 0.45+0.24 0.19+0.10 0.19+0.08
EOS % 1.34£0.63 1.28£0.18 0.92+0.38 1.12+0.38
EOS 10°uL 0.15+0.05 0.15+0.04 0.05+0.01 0.06+£0.02
BASO % 0.26+0.05 0.24+0.05 0.20+0.10 0.20+0.07
BASO 10°L 0.03+£0.01 0.03+0.01 0.01+£0.01 0.01+£0.00
Luc % 0.50+0.00 0.62+0.41 0.52+0.36 0.60+0.44
Luc 10°AL 0.06+£0.01 0.08+0.07 0.04+0.04 0.03+0.03
PT seC 7.9£0.2 8.0£0.3 74+02 7.4+£0.2
APTT sec 13.3+1.4 14.0+0.9 12.65+1.3 12.2+0.7

5 5 5 5
Data are expressed as Mean £ SD,
Table 8. Hematological test

HEMATOLOGICAL TEST (MAIN GROUPS) FEMALE

GROUPS (mg/kg/day)
TESTS UMITS
Gl (D) G2 (750) G3(1500) G4 (3000}

RBC 10°4L 7.52+0.38 7.E65x0.40 756027 7.52+0.39
HGB a/dL 13.9+0.4 13.8x0.7 13.8x0.4 13.6x1.0
HCT % 41,3x1.3 40,7£1.7 41.0+£1.0 40.3£2.8
MCW fL 54.9+2.7 B3.3+1.2 B4.2+1.4 53.5+20
MCH pg 18.5+£0.9 18.1x0.4 18.3x0.5 18.0+£0.6
MCHC a/dL 33.7x0.5 33905 33804 33.7+£0.5
RD'Y % 124x1.1 11.9£0.3 12,003 12.0+03
HDW g/dL 2.39+0.08 2.45+0.08 2.42+0.07 246+0.13
RET % 2.46+0.45 220032 2.16x0.41 220+0.30
FLT 10°4L 696, 4+60.1 956,0£69.2 981.7£99.2 947, 4+91.6
MPY fL 5.68+0.43 5.38+0.18 5.46+0.34 5.49+0.43
WBC 10°L B8.36x2.11 B.93+225 7.83x219 6.83+1.53
MNEU % 11.6+6.2 12.0£3.0 14165 18.2£11.4
MNEU 10°4L 1.0£0.6 0.68+£0.3 1.1x0.5 1112
Lh % B83.4%6.1 82.3£3.2 80.6+7.4 78.6x£129
Ly 10°4L 7.0x£2.0 5.7+1.9 G.4x21 Baf1.2
MOMNOD % 277112 3.54+1.23 3.47+1.13 3.74+0.83
MONO 10°L 0.22+0.08 0.25x0.11 0.26+0.08 0.25+0.07
EOS % 0.90+0.32 0.98+0.31 0.86x0. 21 0.91+0.28
EOS 10°4L 0.07+0.02 0.07x0.02 0.06x0.01 0.06+0.02
BASO % 0.22+0.04 0.17+0.08 0.17+0.07 0.18+0.10
BASO 10°L 0.02+0.01 0.01+0.01 0.02+0.01 0.01x0.01
LuC % 1.08+0.48 0.96x0.36 0.84x0.27 1.45£1.66
Luc 10°/L 0.09+0.04 0.07+0.04 0.07+0.04 0.11+0.16
PT sec 7.5+0.2 7.3+0.3 7.3+0.3 7.6+0.4
APTT seC 12.3+0.7 11.3+0.97 11.3+0.687 12306

10 10 10 10

Data are expressed as Mean = S.D.
++ Significant difference at £{0,01 levels compared with the ¥ehicle control,
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Table 9. Clinical hiochemistry test

CLINICAL BIOCHEMISTRY TEST (MAIN GROUPS) MALE
TESTS UNITS GROUPS (mg/kg/day)
Gl (@ 2 (750} G3(1500) G4 (3000}
AST UL 109.7+24.1 97.3+15.5 100.3+24.0 100.4+187
ALT UL 267+4.5 2B.7+8.4 271.6+4.7 28.5+3.9
ALP UL 9402257 88.2+£23.3 89.8+£22.0 88.2£11.7
CPK UL 257.6£133.6 2227978 240.3£140.7 218.9+£117.6
TBIL ma/dl 0.15+0.04 0.13+0.02 D.12+0.02 0.13+0.02
GLU mg/dl 150.6+18.7 155.0+20.9 164.1£27.0 152.2+10.6
TCHO mg/dl 72.0£19.1 83.1x16.8 74.9£125 79.2£21.7
TG mg/dl 6012222 71.6£23.6 70.1£33.6 72.2¢21.9
TP g/dL 11x0.28 6.2210.22 6.13+0.31 6.13+£0.30
ALB g/dL 3.00+0.12 3.06+0.12 2.99+0.15 3.03+0.12
A/G ratio 0.96+0.05 0.97+0.03 0.95+0.03 0.98+0.06
BUN mg/dl 135£1.3 12.4%1.7 13.1£1.8 120£1.9
CRE ma/d 0.45+0.04 0.4410.04 0.43+0.03 0.41+£0.04
P ma/dl 6.61+0.54 6.76+0.33 Bl +0.41 6.84+0.58
Ca™ ma/dl 10.11+0.30 10.28+0.23 10.165+0.28 10.21£0.27
Na™ mmol/L 141.8+1.1 140.8£1.1 141.2£09 141108
KT mmol/L 4.5620.14 4.6810.18 471019 4,70£0.24
cr mmaol/L 103.8+1.7 103.4+1.6 103.5£09 103.3£1.9
N 10 10 10 10
Data are expressed as Mean £ S.D.
Table 9. Clinical biochemistry test
CLINICAL BIOCHEMISTRY TEST (MAIN GROUPS) FEMALE
GROUPS (mg/ka/day)
TESTS UNITS
Gl (D) G2 (7500 G3 (1500} G4 (30000
AST UL 110.8£23.5 113.9£57.7 109.3+£29.4 118.7£26.5
ALT UL 201+£3.8 229+11.4 22.746.9 220156
ALP uA 41,3492 47.9+12.8 436£16.2 51.5+8.4
CPK UL 328.6+186.7 237.4484.5 297.6+177.6 11.2+121.3
TBIL mg/dL 0.19+0.03 0.16+0.03 0.17+0.03 0.16+0.02
GLU mg/dL 1323£15.4 125.8+19.6 21,1201 2312184
TCHO ma/dL 73.0£181 7324179 75.4£17.2 72.3£23.7
TG mg/dL 367+7.2 35.3+8.1 38.4%5.9 38.3+10.2
T g/l 6.43+0.28 6.25+0.31 B.26+0.31 6.36+0.51
ALB a/dL 3.49£0.19 3.34+0.21 3.40£0.22 3.32£0.40
A/G ratio 1.18+0.07 1.15x0.07 1.19£0.08 110013
BUN ma/dL 145917 16.841.8 16.3£2.6 14611.7
CRE mg/dL 0.48+0.04 0.50+0.03 0.48+0.03 0.45+0.03
P mg/dL 6.45+0.66 6.45+£0.48 6.65+0.40 6.90+£0.29
Ca™ mg/dL 10.31+£0.28 10.2040.30 10.10+0.33 10.23£0.36
Na® mmal/L 142.4+1.1 142.2+1.1 141.4+3.0 142,540.9
K™ mmol/L 4,38+£0.30 4.43+£0.30 4.61£0.21 4.64+0.32
cr mmal/L 105.4+1.7 106.6£1.9 10B.1+1.9 104.9%1.1
N 10 10 10 10
Data are expressed as Mean + SD,
+ Significant difference at ~<0.05 levels compared with the Yehicle control,
Table 8. Clinical biochemistry test
CLINICAL BIOCHEMISTRY TEST (RECOVERY GROUPS)
GROUPS (mg/kg/day)
TESTS UNITS MALE FEMALE
G1 (D) G4 (3000) G1 (D) G4 (3000
AST UL 146.1+55.8 127.1£189.8 93.4+22.5 79.7+10.7
ALT UL 32.1+#125 37.1+86 24,471 17.9+1.9
ALP UL 64.8+7.4 B5.4+87 430111 34.6+6.8
CPK UL B02.6+238.6 400.4+81.1 2046£152.7 243241122
THIL mg/dL 0.14+0.03 0.14+0.04 0.18+0.03 0.17+0.00
GLU ma/dL 1Nn71+75 127.6£18.0 129.3£14.3 137.648.1
TCHO ma/dL 76.8+£29.3 70.6+40.4 B28+24.2 78.4125.8
TG mg/dL 64.6+9.5 78.B+25.5 384+12.1 35.0+8.2
TP o/dL B6.17+£0.27 6.08+0.24 6.39+0.50 6.4410.24
ALB g/dl 3.02+0.16 2.99+0.08 3.50+0.30 3.52+0.11
A/G ratio 0.96+£0.07 0.97+0.07 1.22£0.10 1.20£0.08
BUN ma/dL 12.4+£1.0 12.3x09 18.3£31 14.2+3.2
CRE ma/dL 0.42+0.03 0.43+0.05 0.52+0.06 0.47x0.01
P mg/dL 6.29+0.18 6.37+0.19 5.39+0.42 5.61+0.26
Ca™ ma/dL 981+£0.19 89.70+0.27 9.69+0.56 9.87x0.17
Na™ mmaldL 143.1+0.8 142.7+0.5 140.0+1.5 140.8+1.2
K mmol/L 468+£018 4.52x0.4 4.23+0.23 4,450.25
cr mmaldL 103.2+1.0 103.2+1.5 104.2+2.5 104.7+1.2
N 5 =] =] 5

Data are expressed as Mean + 5D,
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Table 10. Absolute and relative organ weights

ABSOLUTE (g) & RELATIVE (%) ORGAN WEIGHTS (MAIN GROUPS) MALE
GROUPS (mg/kg/day)
PARAME TERS
Gl (D) G2 (750) G3 (1500} G4 (3000}
Body weights (g) 541.91+48,88 B12.61+56.68" 579.83+£51.30 585.45+54.48
Adrensl gland-left 0.0306+0.0052 0.0325+0.0060 0.0302+0.0027 0.0270+0.0029
% to body weight 0.0057+0.0011 0.0053+0.0009 0.0052+0.0006 0.0046+0.0007

Adrenal gland-right
% to body weight

0.0295+0.0045
0.0055+0.0010

0.0317+0.0055
0.0052+0.0009

0.0292+0.0037
0.0050+0.0005

0.0280+0.0051
0.0046+0.0008

Pituitary gland
% to body weight

0.0125+0.0016
0.00230.0004

0.0137+0.0015
(0.0022+0.0003

0.0119£0.0017
0.0020+0.0002

0.0138+0.0031
0.0024+0.0005

Thymus

0.2517+0.0663

0.3190+0.0826

0.3286+0.1066

0.3281 +£0.0750

% to body weight 0.0465+0.0116 0.0521 +0.0128 0.0568+0.0184 0.0562+0.0121
Prostate gland 0.6787+0.1960 0.7862+0.2473 0.7266+0.1605 0.8093+0.1450
% to body weight 0.1276+0.0430 0.1295+0.0421 0.1249+0.0216 0.1390+0.0253
Testis-left 1.8708+0.1931 1.9589+0.1232 1.9044+0.1827 1.937740.1676
% to body weight 0.3465+0.0358 0.3218+0.0300 0.3307+0.0419 0.3331 £0.0384
Testis-right 1.86685+0.1768 1.9917£0.1510 1.8945 40,2265 1.9375+0.1348
g
% to body weight (0.3459+0.0305 0.3273+0.0365 0.3289+0.0479 0.3331£0.0345
Epididymis-left 0.7126+0.0596 0.7637+0.0520 0.7303+0.0958 0.7579+0.0684
% to body weight 0.1326+0.0171 0.1253+0.0103 0.1263+0.0159 0.1306+0.0186
Epididymis-right 0.7175+0.0582 0. 7734 £0.0581 0.7077+0.0723 0.7575+0.0821
% to body weight 0.1335+0.0165 0.1269+0.0121 0.1226+0.0134 0.1303+0.0179
Spleen (0.9330+0.3693 0.9694+0.1210 0.89689+0.1269 0.9585+0.1656
% to body weight 0.1714+0.0645 0.1579+0.0079 0.1544+0.0131 0.1630+0.0181
Kiddney-eft 1.6299+0.1638 1.8378+0.1563 1.7651 £0.22684 1.8618+0.2520
% to body weight 0.3013+0.0273 0.3007+0.0198 0.3027+0.0294 0.3177+0.0261
Kidney-right 1.6113£0.2366 1.8383+0.1488 1.76556+0.2307 1.8450+0.2203
% to body weight 0.2970+0.0299 0.3009+0.0199 0.3024+0.0246 0.3151£0.0221
Heart 1.5501 £0.0832 1.8167£0.18737 1.719240.1508 1.7696£0.21577
% to body weight 0.26878+0.0272 0.2974+0.0296 0.2972+0.0196 0.3027+0.0310
L 1.7179+0.1440 1.8741+0.2625 1.7883+0.1689 1.8930+0.1956
g
% to body weight 0.3182x0.0287 0.39234£0.0413 0.3089+0.0205 0.3255+0.0444
Brain 2,1586+0.0889 2,2744£0.0945 2 1565+0.0838 22501 £0.1339

% to body weight

0.40110.0377

0.3737+0.0331

0.53740+0.0294

0.3865+0.0327

Liver
% to body weight

13.4397+1.5485
2,4789+0.1742

16,2661 £2, 2696

2.6492+0.2423

15,7252+ 2 6354°

2.70100.2877

16,8893+ 1.9224°
2.7284+0.1550

N 10 10 10 10
The body weights were measured right before necrop sy after overnight fasting,
Data are expressed as Mean + SD.
+/++ Significant difference at A<0.05//<0.01 levels compared with the Vehicle control.
Table 10. Absolute and relative organ weights
#BSOLUTE (g) & RELATIVE (%) DRGAN WEIGHTS (MAIN GROUPS) FEMALE
GROUPS (mg/ka/day)

PARANE TERS a1l G2 (750) Ga (1500) Ga (a000)
Body weights (g) 280.75+20.24 265.90+27.02 271.05+23.05 2682.98+33.37
Ovary-left 0.0379+0.0105 0.0409+0.0073 0.0408+0.0073 0.0423+0.0076

% to hody weight 0.0134+0,0032 0.0155+0.0031 0.0151 +0,0030 0.0150+0.0028
Owary-right 0.03686+0.0085 0.04170.0100 0.0440+0.0096 0.0458+0.0065

% to body weight

0.0137+0.0026

0.0160+0.0047

0.0162+0.0029

0.0163+0.0025

Adrenal gland-left

0.0345+0.0048

(0.0354+0.0052

0.0345+0.0020

0.0385+0.0075

% to bhody weight 0.0123+0.0018 0.0134+0.0024 0.0130+0.0014 0.0139+0.0022
Adrenal gland-right 0.0327+0.0048 0.0312+0.0040 0.0321 +0.0042 0.0367+0.0058
% to hody weight 0.0117x0.0018 0.0119x0.0020 0.0118+0.0013 0.0130+0.0020
Pituttary gland 0.0147+0.0018 0.01530.0021 0.0161 +0.0025 0.0183+0.00317

% to body weight

0.0053+0.0007

0.0058+0.0010

0.0059+0.0007

0.0066+0.0014™

Thymus
% to body weight

0.2512+0.0753
0.0901 +0.0282

(0.2450+0.0534
0.09210.0169

0.2336+0.0398
0.0870+0.0182

0.23340.0709
0.0815+0.0185

Uterus (with cervix)
% to body weight

0.7636+0.2217
0.2768+0.0978

0.6269+0.1549
0.2403+0.0762

0.6660+0.3273
0.2438+0.1084

0.7079+0.1997
0.2504+0.0597

Spleen 0.5184 +0.0558 0.50668+0.0948 0.4931+0.0819 0.6499+0.4335
% to body weight 0.1650+0.0183 0.1917+0.0387 0.1818+0.0254 0.2363+0.1771
Kidney-left 0.8613+0.0693 0.8487+0.0931 0.8826+0.1122 1.0106+0.06647

% to hody weight 0.3079+0.0305 0.3217x0.0408 0.3265+0.0387 0.3600+0.03407
Kidney-right 0.86557+0.0587 0.867530.0786 0.6796+0.1046 1.0035£0.0943™

% to body weight

0.3054+0.0190

(0.3317x0.0392

0.3251 +0.0332

0.3566+0.0318™

Heart 0.909680.0471 0.92730.0711 0.6781 +0.0662 0.9536+0.1355
% to hody weight 0.3252+0.0226 0.3521+0.0472 0.3245+0.0142 0.3373+0.0318
Lung 1.2440+0.1032 1.212640.1273 1.2310+0.0809 1.2535+0.1236
% to body weight 0.4441 +0.0359 0.45868+0.0676 0.4555+0.0323 0.4461 +0.0509
Brain 1.9850+0.1039 1.8853+0.0976 1.9868+0.0731 1.9679+0.0693
% to hody weight 0.7113+0.0743 0.7526+0.0739 0.7383+0.0741 0.7024 +0.0698
Liver 7.0372x1.1858 6.79168x0.8482 6.76560+0.7352 7.8710+1.3442
% to hody weight 2.50700.3799 2.5687+0.3592 2.4922+0.1408 28081 £0.5795
N 10 10 10 10

The body weights were measured right before necropsy after overnight fasting,
Data are expressed as Mean £ SD,
++ Significant difference at A<0.01 levels compared with the Vehicle control,
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Table 10, Absolute and relative organ weights

ABSOLUTE (g) & RELATIVE (%) ORGAN WEIGHTS (REC OVERY GROUPS) MALE
BARAMETERS GROUPS (mg/ka/day)
G1 (D) G4 (3000}
Body weights (g) 577.59+53.55 595.62+£44,57
Adrenal gland-left 0.0314+0.0025 0.0287+0.0029
% to body weight 0.0055+0.0007 0.0050+0.0006
Adrenal gland-right 0.0255+0.0049 0.0281 +0.0028
% to body weight 0.0052+0.0009 0.0047+0.0005
Pituitary gland 0.0141£0.0011 0.0136+0.0016
% to body weight 0.0024+0.0002 0.0023+0.0003
Thyrmus 0.2588+0.0651 0.2531 £0.0736
% to hody weight 0.0455£0.0149 0.0421 £0.0101
Prostate gland 0.7734+0.2050 0.8034+0.1563
% to body weight 0.1339+0.0316 0.1346+0.0221
Testis- left 20147+0.0932 1.8593+0.1356
% to body weight 0.3525+0.0469 0.3124+0.0125
Testis-right 1.9972+0.1123 1.8683+0.1394
% to body weight 0.3432+0.0436 0.3137+0.0045
Epidiclymis-left 0.7858£0.0418 0.7642+0.0483
% to body weight 0.13730.0164 0.1285+0.0046
Epididymis-right 0.8022+0.0359 0.7625+0.0808
% to body weight 0.1404+0.0183 0.1279+0.0063
Spleen 1.0315+0.0726 0.8518+0.0782
% to body weight 0.1797+0.0175 0.1605+0.0171
Kidney-left 1.7072£0.1711 1.7764£0.2268
% to body weight 0.2960+0.0158 0.2586+0.0380
Kidney-right 1,.6386+0.1160 1.7616£0.1746
% to body weight 0.2848:0.0170 0.2964 £0,0291
Heart 1.6335+0.1126 1.7384+0.2144
% to body weight 0.2843+0.0241 0.2813+0.0176
Lung 1.8985+0.1859 1.8636+0.2031
% to body weight 0.3250+0.0143 0.3125+0.0198
Brain 22310£0.1008 2.2675+0.0996
% to body weight 0.3906+0.0534 0.3817+0.0217
Liver 14,121 4+ 1, 6681 14,5983+1, 4155
% to body weight 2,4455+0,1880 2,448820,1049
N 5 5
The body weights were measured right before necropsy after overnight fasting,
Data are expressed as Mean £ S.D,
Table 10, Absolute and relative crgan weights
ABSOLUTE (g) & RELATIVE (%) ORGAN WEIGHTS (RECOVERY GROUPS) FEMALE
GROUPS (ma/ka/day)
PARAME TERS G1 (0 G4 (3000)
Body weights (g) 270.48+30.51 289.71+£30.99
Qvary-left 0.0415£0.0130 0.0388+0.0071
% to body weight 0.0153+0.0036 0.0134+0.0021
Ovary-right 0.0434+0.0093 0.0416+0.0055
% to body weight 0.0160+0.0023 0.0144+0.0018

Adrenal gland-left

0.0367+0.0055

0,0378+0,0066

% to body weight 0.0136+0.0017 0.0132+0.0028
Adrenal gland-right 0.0307+0.0052 0.0344+0.0026
% to body welght 0.0113£0.0014 0,0120+0.0019
Fituitary gland 0.0164+0.0032 0.0160+0.0027
% to body weight 0.0068+0.0011 0.0062+0.0007

Thymus
% to body weight

0.1833£0.0355
0.0679+0.0120

0,1863+0,0604
0.0645+0,0217

Uterus (with cervix) 0.7294+0.1813 0.5668+0.1013
% to body weight 0.2740£0.0797 0.2030+0.0335
Spleen 0.5212+0.1490 0,6065+0,0217
% to body weight 0.1808+0.0394 0.1768+0.0224
Kidney-left 0.8426+0.0269 0.9349+0.1135
% to body welght 0.3141£0.0294 0,3225+0.0120
Kidney-right 0.8438+0.0274 0.9291 +0.0785
% to body weight 0.3152+0.0367 0.3214x0.0110
Heart 0.8951£0.0862 0.9675+0.0483
% to body welght 0.3316+0.0123 03361 +0.0281
Lung 1.3576+0.1158 1.4226+0.1375
% to body weight 0.5041£0.0350 0.4932+0.0464
Brain 2.0046+0.0610 1.9908+0.0715
% to body weight 0.7477+0.0754 0.6947+0.0914
Liver B.4237+0.9232 7.0615+0.7961
% to body weight 2.3662£0.0837 2.4378+0.1247
N 5 5

The body weights were measured right before necrop sy after overnight fasting,

Data are expressed as Mean £ S.D,
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Table 11, Necropsy findings

=2

] A

NECROPSY FINDINGS

MAIN GROUPS
GROUPS (mg/&kg/day)
ORGANS FINDINGS -
G1 (O G2 (750) 33 (1500) G4 (3000)
hALE
Mo gross findings 9 10 10
Spleen Increased size 1 1] 1]
Partially bulged area on the middle 0 0 i 0
Liver Iobe
bulged area adhesion with the
, 0 1] 1 0
diaphragm
M 10 10 10 10
FEMALE
Mo gross findings 8 g g 7
Uterus Retention of clear fluid 1 1 2
Increased size 1] 1] 1
Spleen Rough surface, partial yellaw
: \ 0 0 0 1
discoloration
N 10 10 10 10
RECOVERY GROUPS
GROUPS (mg/kg/day)
ORGANS FINDINGS -
G1(0) G4 (3000)
haLE
Mo gross findings 4
Loss of fur{dght front leg) 1
Anpearance Partial crust formation on loss of i
fur region
M 5
FEMALE
Mo gross findings 3
Uterus Retention of clear fluid
N 5
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Text-table 1. Histopathological findings corresponding to gross lesions

Organs Gross lesions | Group (Individual ID ) Histopathological findings

Main group

Liver Bulged area G3 (334 Nodule, hepatodiaphragmatic
GIED) Hematopoiesis. extramedullary

Spleen Inereased size
G4{#90) Necrosis, diffuse/focal
G1 (#53.58)

. . . ) G2 (#72) _— .

Uterus Retention of clear fluid b Dilation, luminal
G3 (#76)
G4 (01, 94

Recovery groups
Skin Loss of fur(front leg) Gl(#13) Normal
Uterus Retention of clear fluid Gl(#62. 63) Dilation, luminal
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T dCEaAeE Aty FEAR Het

—-Aminoanthracene (2-AA, Sigma-Aldrich Co.), Benzolalpyrene
(Bla]P, Sigma-Aldrich Co.), Sodium azide (SA, Sigma-Aldrich Co.),
2-Nitrofluorene (2-NF, Sigma-Aldrich Co.), 4-Nitroquinoline-1-oxide (4NQO,
Sigma-Aldrich Co.), Acridine Mutagen ICR 191 (ICR-191, Sigma-Aldrich Co.)<
AF-&-3t 3 T

@ dd+t

b A3 2~Eld 274 752 Salmonella typhimurium TA100, TA1535, TA9S, TA1537
(Maron and Ames, 1983) 2 EHEZR Q74 752 Escherichia coli WP2 uvrA
(Green and Muriel, 1976)5 A}-&8-3}%3t}.

W Ago] Ag¥ F+= Molecular toxicology, Inc. (157 Industrial Park Dr, Boone,
NC 28607, USA)°lA 79 5 @2 v ddAT2A A & Afujdst A
= Algoll AFgeFATt.

@ AlgS 93 T2 Anjdol= 25 % Oxoid Nutrient broth No. 25 AF-&3 ) o]
% FZ2wA(Minimal glucose agar plate) 15 % Bacto agar (Difco)$}
Vogel-Bonner medium E % 2 % glucoseE &3 AS AEZ Y490 x 15 mm,
Aupas dat)oll 256 mLA g AS AFEetH T AT (E. coli)e] A5 Hok Y
3k #H v Ao 0.1 % L-tryptophan®]< 0.25 mL/LZ % 7}s A& AFE31S )

@ Top agars= 0.6 % Bacto agar$} 05 % NaClE ZAstgon, Axdal #F8& top
agarol 7t 100 mL% 10 mLe] 0.5 mM histidine-biotin & # 7}3s}i th.

= AEE A sEs gRAAEAS AFWE 16-VG-688PIol A EAE 3 22
k. =+ 1 he S EHME AFS5H

JHog Azt 5 o dFo ity T%
AL A A8 2 vHE lo] AlFdEAS sty A& AaE AR ZAS
o},

@ oAn|Alg e A= 5 - 5000 pg/plate?] 8 ©HA =5 A om, AFdEA Ay A
top agarﬁr e u 2 HH A5 A ZHoEd A AA ogFEE BT 1
Ay BE oA AHE Al AL AFEA dgron AG Al ZYOENAE

=]
=
A AEEA 2 Qe B BEHA Bk,

@ webd, FAEAA = v Ades TS, 54 R FdETE 298,
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Test Chemical Dose Colonies/plate [factor]™
Strain Treated {ug/plate) With S8 mix Without S8 mix
0 153 = 3 145 + 3
50 160 + 2 111 167 £+ 3 [ 1.1]
150 161 =+ 2 13 163 + 41 11]
TA100 Test article 500 186 =+ 1 1.2 1] 183 + g F 121
1500 198 =+ 2 18] 16 + 3 [ 10]
5000 186 = 4 1.2] 160 £ 2 [ 1]
0 16 + 3 14+ 1
50 18 £ 3 0.81 17 + 11 21
150 14 £ 1 0.81 6 £ 30 141
TA1535 Test article 500 18 + 2 i | 13 & 3 [ oEl
1500 15 + 3 1.0 ] 12+ 20 098]
5000 13 £ 3 081 15 £+ a3 11]
0 26 =+ 1 22 + 3
50 27 =+ 3 1.0] v+ 2§ 08]
150 19 + 3 0.81] e0 £ 2 098]
TAGE Test article 500 - 2 0.8 1] 19 + 20l o08]
1500 19 + 2 0.7 1] 18+ 21 08]
5000 19 + 0 07 17+ 301 08]
0 10 + i 7T+ 1
50 10 +£ 2 0.9 1] T+ 11 11
150 10 + 1 1.0 ] B+ 11 01
TA1537 Test article 500 10, + 2 1.0 1 g + 2 [ 131
1500 12 = 1 1.2 ] TE 1 LF 91}
5000 12 = i 1.21] B+ 1.[ 121
0 20 =+ 1 17 £ 1
50 19 + 2 098] 17 £ T § 1071
£ colf 150 16 =+ 2 081 15+ 21 09]
WPE wt Test article 500 17 = 2 081 17 % 21 101
1500 20 =+ 1 1.01 16 &+ 30 1:01
5000 21 = 3 1.0 ] 17 £+ 3[ 10]
Positive controls
TAID0 24 1.0 1923 =+ 3z 126 ]
TA1535 244 20 117 £ B 73]
TAGH BlalP 10 128 + 3 5:0 1]
TA1537 2-AA 10 163 + 12 167
WP2 ek, 2-AL 6.0 07 £+ 8 [ 53]
TA100 SA 0.5 437 + 26 [ 28]
TA1535 SA 0.5 222 + 16 [ 159]
TAG8 2-NF 2.0 208 + 3 [ 941
TA1537 CR-191 0.5 04 + 7 [ 1561
WPZ ity 4NQO 0.5 te2 £ 18 [ 10.7]

Test article’ T2 FTEE SSY
a) Three plates/dose were used. MNo. of colonies of treated plate/Mo. of colonies of negative control plate
Abbreviations
2—A4 P—amincanthracene: SA, scdium azide: BlalP, benzo[alpyrene; ICR-191, acridine mutagen ICR 191: 4NQO,
4-Nitroguinoline—1—oxide: E—NF, 2—Nitroflucrene.
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(6) AA Al Ad

G AREAL AFNFE FEE FFAEFALG APAAT LN RYAR B
FAE (N FFETY(FNE A3
@ oA A

@ AIAEF
op B AJdo) = 9Z Chinese hamster®] Aol EoA &3 CHL/IU AXFE At
&3t ok

/‘ﬂi—zro ,q]\ ZNE' m -sﬂzsﬂ 74

3t A}
AAstd o 1 Ax IMA modal numberi 25 oW, EAF7)= oF 1541 A|zb

© j| o 2 Minimum  Essential =~ Medium®ll GlutaMax -1 supplement,

penicillin-streptomycin % Fetal Bovine Serum< % 7}slo] A3}

® 29wy

@2 AR AN B AT AL ATU 16-VGOWPIIA LA} 22
WYoE tAREA A % NAG sl APRAL Aol e ARG TAR
A4,

&) OEﬂ‘ﬂ]/\l?ﬂ a3 B 213174] Ao = BEA skt 2y &
= RICC kel 45 + 5 %

< R
Fok ol Ndae A

A 2] Al
st Aok
(3] A=AE
Treatment | Metabolic | Treatment time — Dose of test Pasitive control
series activation | recovery time (hrs) article (ug/mL) and dose (ug/mL)

+ 6-18 0, 1125, 2250, 4300, 4500 Bla]P 20

2 - £-18 0, 500, 1000, 2000, 2250 ANQO 0.4

3 = 24-0 0, 200, 400, 800, 900 ANQOC 0.4

() 2923

O NFEIA 7Iee BF TSk Aol S Aee A, A el sl
of mE ANFEA Az GuAe] TEY L $1 oS sk F1e FaAN
o} Azl v BASH oz folapl Fkeh Rkon, o Ase P4
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[32] A=A A

592 CHL Aol

CRE R

48647 Azl

Abarretions ZR+EQ M. perrent metaphass®
Dioas Mo, oells | Chromoscms Chromatid BICC
; i +Eaps —i{zaos .
lpamL} | sccaminsd trps trpe Tthera| Gace Mo %)
cab CES ctb b ] Mo Mo
100 ¢ O G i o a a 0
o 100 o a o a [k o rD-_ -{,DD -{,DG o0
tmsan) | (00 | (o) | foood | dood | foood | fo.m) hings i i
= N ; il i (0.00 %) | (0.00 % 10,00 %3
] o a a a 0 o o o o
1485 100 (4] o i} 1 [+ o ID-.:“ -;E. -;E. -
{maen) (0.3 | (o) | (Do) | fOE) | (00) | 1O.O) T o TR B
(000 %) (06D %) 10.60 %)
100 o O o 0 0 0 3 0 0
SaEd 100 [ ] a a %, o rD-:_ '.:]Dg '.:]D[; Pl
s oy | o 0 | e HE \a.L (LESE 0.0
wmsan, | WP W00 | 0N 08 | OO | 90 | wonss | oo {0.00 %}
b o a o [H] a o a o]
100 o O o 0 " ] o 0 0
43ed : .03 (0.0} (0.0} =
[ — oy iy ¥ ! e (0.0 (0.0l k- "-_ , ) b
{maan] [0 10.0) {00 0.0} 0.0y [D.0) (0.0 93 (0,00 %) (000 %)
100 4] O o 1 o 8] 4 1 1
T 100 o Q o 1 o o o 1 1 7
" o (0. {1._0} {1._0%
m=En] (oo | ¢omdy | (o) | ©1o0) | (0.0 0.3
= $ (0.0 %) (1.00 %) (1.0%)
100 o 1 1 36 s, 2 o 2z Forc
20 100 o 2 1 23 v, ] o 18 18 -
2lalP (0.3) (B0 E) [20.5) .
N (maan oy | ¢v.B} | (1.0} | (BS.6] | (0.0 1. e s _x; .
\mee | R = W Yl oo | tensosw | (2o.E0w)
s+ Significantly different from the negative control at /00,07 (Fisher's exaot tast).
Tasat articie: MEHHIEID £F&E =59
al S—hour treatment — 18—hour recovany.
bl Inciusive/sxolusive gaps. 100 metaphases ware examined per oulbure.
P Polyploid
ER: Endoreduplication
Elal®”: Benzolal ovyrene (positive control article)
RNCE (56):
Inoreass in numbar of oela in treated culiures (finai — starting)
Selative Inoraase in Cell Count = = 100

Inorsass in numbsr of cella in control cultures (final — starting)

Saps: Chromosome bype + Chromatid yps gaops
osb Chromosome tvpe breaks
asel Thromosome WDe sachanges
ot Chromatid tvpa braaks
otal Chromatid tvpe exchanges

Dther: Metaphases with more than 10 absrrations {including gap=a) or with chromosome fragmentation
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[32] tHAFZA3 A W4 -E-64] 3t

A2

Aberrations PRP+ER Mo. eberrant metaphese™
Dogs | Mo, cells | Chromosome | Chromatid i e RICC
warml) | sxeminad type wos Dthere| Gapa Ma. 1%
osb oES cib ote Mo Mo
100 o ke (¥ 1 a 0 o 1 [
7 100 4] a 0 { a i LEG,:-. .:IE.-. -:,GE- 100
imean) | (0.0} ]| 00u0) | (00.G) | [0.6) | (0000 | 0.0 o Wi AR
sl I ks ween | ool | (00w 0:50 %]
1040 4] a { a i Q { i
10 ¥ 0] 0 (& o
£ 0 0 0 a 0 N . Em ﬁﬂm &
imeen) | (0.0 | (0.0 | 0.0 | w00 | coon | w0y | 02 i s
- i I i e s T (oo %) | (0,00 %) 0.00 %)
100 D 0 0 a i [ o
100 a i | a 0 [k i i
o (0.0} (0.5} {05} m
{mean) o) | 1o | fo.oy | 10 {00y | (o0 e EA FaT
can) || 00 | A0 08 e |00 | oo tos 10:60 5%
1040 Q a 0 { a i Q { (i
10 0 0] (5] [
E0H ; i = | 5= (0.0} 'EIEG' zne- o
{meen} | (0.0} | (0.0 0) | fooy | toay | (o) el o gl
oan) | {0 0} | 1oL . " %1 oooxy| tooow {0.00 %]}
100 0 i 0 0 a a0 (i 0 0
100 a 0 a 0 0 0 0
PRGN (0.0) 00 0o 4G
imean) | (0.0} | (0.0) | (0.00 | to.0) | (0.0) | {0.0) 5 st g
o e | oo | (000w {0.00 %)
100 [ 1 23 1 ) 0 18 16
0.4 100 1 a (v & P 0 i] 18 18 ==
ANCO : . (o.00 (17.4) (7.0 =T
vmeen) | (0B} | G0 oy | (24.4) | (1. {0.0) : 1
aEn 0.5 Bl | (2.2 | (24.0)] (1.8) o (0.00 %) (1700 5] (17.00 %"
w4 Significantly different from the negative control at A<0.01 {Fisher's exact teail,
Tast artiola: MEHIMH2 58 S==
a} §—hour treatment — T8—hour recovery.
b) Inclusivelisxcluaiie gaps. 100 metaphasas were examined per oulture.
PP Polyploid
ER: Endoreduplication
4400 d-Hitroguinoline—1-oxide {positive control artioks)
ST {5%):
Inoreaze in numbsr of csila in treated culturas (final — starting
Aelative Inorsass in Cell Count = % 100

Inoraass in number of calls in control cultures [final — starting)

SGapsl Chromosoms typs + Chromatic tvpe gaps

oab:
o=a;
oiT

ooal

Chromosoms tvpe brasks
Chromoscms type sxohanges
Chromatid typs braaks

Chromatid bvpe sxohanges

Dthar: Metaphases with mors than 10 absrations {including gaps) or with chromascomea fragmentation
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[32] tHARRA Al Wl &-2471 3 A g

Abarretions PB+ER | Ne. sbarrent metaphase®
Cioas Mo, oslle | Chrompoaoms | Chromatd +Cana iR RICC
lpoi/mbl) | examined t¥pe tvDe Cthers| Gape Mo. (%)
cab DES cib cta Mo Mo.
160 4] i 4] ) o O o o 0
o 100 (] i D a o a o [ n'.:“ . 0 . 100
msen) | o | o) | ooy | ooy | e | ooy [ 199 - w0
y [0.00 %) V00 ) (0.00 %!
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0 0 o ] 0 0
200 100 d ] o 0 ] a | ,;c.-.-. : Ddlﬂ ; ! Dﬂc - o3
{m==n) {00} | t0.0) | (0.G) | (G0 0.0} (0.0) ki T PeCag
e s g.00%) | (0oo% | (0.00%)
120 4] 0 o 3 o o o G 0
Cr 3] o 3 C
400 100 a 0 o a ..JC.».-. e -UEC- a2
imeen (o) | ooy | ot | oo | ooy |t i N peeial
{m ] (0 L0.0) | 0 (0.0 0.c 10.0) (0.00 %) 1000 %) 10.00 %
100 (¥] Q o 0 o a o G 0
300 100 v a (v] 0 ] a ||3c.~. : ||3I:.~ ; 'UEU' o=
ARG (0.GF | tO.0} | 100} | £0.01 (:10.0) t0.0) (0.0 ) 000 ) (0.00 %)
120 4] 0 o B () o o 4] 0
100 8] a o a o a o 8] o
B0 ) (0.0 [0.0) t0.G} h
{msan) {00y | {0.0) | (0.GF | (0.0) | {0.0) (0.0 o WL i
g ) = N = [0.00 ) 000 55 {0.00 %}
100 E a o 17 B a O 18 18
0.4 100 1 0 o 24 B 1 1 18 17 gz
ANDC . ; . : ’ [0.B) (18.01 [17.6)
(mean (1.8} | (0D 0.0} | {20.8} | 16.B} {0.B) L ! = M
R ¥ Wb = ' | toso %) | (1800 %) | (17.50 %
s Significantly different froem the negative control &t AXC.01 (Fisher's sxact test].
Taat artiote: AHIZT £5E SsS0
al Bd—hour treztment — O—hour recovany.
b} Inciusives/exclusive gaps. 100 mstaphases wars sxamined per oulturs.
2P Polyploid
ER: Endoraduplication
AN A-Nitroquincline—1—ocxide (positive controd artiole)
AICC {S6):
Incraase in numbsar of cells in freated culiures {final — stariing)
Aelative Increass in Cell Count = x T

Inorease in number of oells in contral cuttures (final — starting)

Gapsl Chramosoms type + Chromatid type gaops
osb: Chramosome typs braaks

osa! Chromosoms wps sxohangas

ot Chrematid tvps bresks

ote: Chromatid twoe sxohanges

Other: Metaphasea with more than 10 absrrations lincluding gapal or with chremosome fragmentation
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(7) =23 A4

Oh Az 2 P

e AFEDLS ST FE2E sTA(ETAT AEgsAdFi)on FPAZ Ht
FAFE (e R E A (F)E AFSsAtt

@ SA WxE=A=Z Cyclophosphamide monohydrate [CPA, Sigma-Aldrich Co.]& A&
Ea=d

Q@ AdsE

b AFHEES @AELE vloleFEololl A FFHe 5EAWAA FA(SPF) A=

(Sprague-Dawley [Crl: CD(SD))E A}-&3Ft}.

@ /\164513% o 23i3°C }\]'EH 55+15%’ B
(8h-20h),2 %% 150-300Lux® 75+ G971 1]
Ao A Al = AT

314 10-203]/hr, Z‘ﬁ/\]ﬂ 12A17F
DPATE A2FRAKTY 25

@ med B ARAE 8FY 7 BB ALgadon, duAd Astel uet AF
S 712 & 5000 mg/kg/dayE ¥ Ao n{FoR AU, FHE 2 2 3§l
NP A Eohel AW P

[E] AN 4
: smi | mmms | SOOS =5E

NEZ | 28 E2y SE8S (mL/ka/day) (nafkalday) EHgs | EFHEE
G1 M & 1-6 10 0 2 E3
G2 " 6 7-12 10 1250 2 z3
G3 M 6 13-18 10 2500 2 ZF
1 6 19-24 10 5000 2 3
6 25-30 10 40 1 EE

Al >;
(1]
Ir

lophosphamide monohydrate)
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O 2 Ago A&t &FHY oA, /A T 2000 712e] PCEE o= MNPCEE
o

AT A7, APEASE 5o BE FollA] FANZRT Hls] SAgH R Fo
st gFoEHoR FUEAY, & &% ol FAT PSS EhiA %
Fov g FARAAY NES VHAINA EI Aoz dsrt

@ wed AREAE S FEE s59e 2 AdxAd
o)

i
Sprague-Dawley #E=9] ZFA|Fo] A S FitslA] &= Zow AlgHL

[E] 28 #30% 9 AEEY

a0

Dose Animals per MNPCE/2000 PCE PCE:RBC Ratio (% Control)

(mg/kg/day) Dose (Mean+8D) (Meanx5D) y J
0 B 083 £+ 1.17 053 = 0.01 100
1250 B 100 £ 0.83 054 + 0.02 101
2500 B 0.33 £ 0.52 055 % 0.02 102
5000 & 0.83 = 0.75 055 = 0.01 102
CPA 40 B 66.17 £ 7.83 0.36 = 0.02" 67

Test aricle: LHEH2E =&52 =582

Vehicls: Sterils distillad water for injection

Vehicle and Test article were orally administered to rat for two consecutive days.
CPA was orally administersd to rat once on tha day of the 2™ admin.

Bone mamow smears were prepared about 24 hours after the final administration.

=+ Significantly different from the negative control group at P<0.07.

Abbreviations

PCE: Polychromatic enythrocyta

RBC: Red biood cells (polychromatic srythrooyte+normochromatic srythrocyta)
MNPCE: Micronucleated polychromatic erythrocyte

CPA: Cyclophosphamide monohydrate (positive control article)

7hH AdEAA MY FEEFSH(DK-MGARIOD)S &= A H 25
2} A :g‘_

= 1. 1l [e]
WS = BystdA AFEsith AldEA Eﬂf‘fL HuEd 2
) , 237l

2212°C, ’5 5 40-70%, 27134 123]/A1%, 29 F7] 1243, 2%
2 ZAHY. AFE5EE pelletd LHAIEE Foslgon, 5=
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54 AFASES sttt 2 A4S SEUTN dFs=AdTAYAYH s=4F
£ ¢ 93] (Institutional Animal Care and Use Committee, IACUC)2] <<l 3o &
7139 FF2F A 3 A (Standard Operation Procedures, SOP)ol| w2} <=8 =] i t}.

(7F) In vitro 4% 3 94 25 H7}

@

@

() Ex vivo €429 $H 9

@

T H==2RE 8834 citrate dextrose £ %(0.8% citric acid, 2.2% trisodium
citrate 2 2% dextrose ¥)o] E Al o] AS AT AES 170 goll A 7
=1 AAE ?3‘}“’4 saﬂ;f)]'% AL T 120 gollA 7TE GAREFE HoldeE HIF
5 A AAT. HS A7) f8 350 gollA YA wElske] platelet-pour plasma

(PPP)= Al A 6h‘, platelet*rich plasma (PRP)E 4%tk &3 AT Tyrode's
buffer(137 mM NaCl, 12 mM NaHCO;3; 55 mM glucose, 2mM KCl, and 1mM
MgCly and NaHPO,, pH 7.4)& # 7}t 3 x 10° platelets/mL2] washed platelets<

fia=gean s

I3 $3HS aggregometer (Chrono-Log Co., Harbertown, PA, USA)E A}-&3}o]
Borne] H©x=# WHHol wet =A3YY. =, washed plateletse 37T 9
aggregometer WollA 1,200 rpme = wHFSHA CaClbe *83te] pre-incubationdt
S A FEE TS (125, 250 == 500 pg/mL) 2 FAFEEEES (125 250
T 500 pug/mL)¥ wFSAIAT 3E7F WESA7l F collagen (0.625 pg/ml),
adenosine diphosphate (ADP, 2.5 yM) %+ thrombin (0.1 unit/mL)< 7Fste] 3=
frEetHA SHEEE SAsEAT Svirts 7HE 100% S & e = A Y

=4 B Blasde] A ZHtE A

2,

e W7t

H=(n = 6/group)ell A FEESSA 2 HuEAdd FAFEETF AL 250
= 500 mg/kggi H] 1L oFE-9] aspirine 50 mg/kgl = 7L 74

npx] e Fo] 408 % 1 g/5 mL/kg9 urethaneS o5 W= Folste] vl A7),
2 HE 8314 citrate dextrose £ (0.8% citric acid, 2.2% trisodium citrate 2
2% dextrose Fr)ol © A @] FAE AHASATE ol F in vitrool Ao & WU
o2 3 x 10%latelets/mL 2] washed plateletsS W= th. Washed plateletsg 37C 9
aggregometer WollA 1,200 rpme. & WHFeFHA] CaClys 88t pre-incubationdt
% collagen (0.625 pg/mL) T+ ADP (25 uM)E 7tste] S-S fF=stdA 83t
SHEEE SAHSIT e T 2T 559 SHEd U sE2E AFEE
=

=29 gAZHRE A

g
z
IR

3t dense granules #H]o W3t AU T FEEF
FE=N ex wivo @] Felstr] ¢s] ATP 4 St
plateletsoll collagen (0.625 pg/mL) =& ADP (25 uM)E 7138t 1S FE39 2
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Al
=

o kS = = 2] st a1
t} dag Yo EoE ATPYS ATP 4 7]E(Biomedical Research Service

2™ luminometer (GloMax 20/20; Promega, USA)Z =4

il
>
0l
it
o
e}

$H AL Fob BAo AHEEHE

-1T= -

i

)

O]'M E]’
(t}) In vitro Thromboxane B, A4 A &% A7}

@D TXBx= &Alol o8 @45t F=& T3
=1

= =
collagen ¥ ADPZ FA4A#$F S FEste FAHAA FAH AT

@ In vitrol = A= 234 x 10%ells/mL)S 37CAA] 387 A HEA (AFAba) ok
FEETFY e THAFE

g %o%"“ﬁ% Hk&- A7 & collagen (0625 pg/mL) 2
ADP (25 pM)Z $3<S FE39t. Indomethacin (100 pM)¥} 27F2- 25 mM
EDTAZ #®WFgS AHXAIZ]ZL 12,000 golA 5&E7F YAEE3 & TXBAA S
ELISA¥M o2 =A3Adct. Lok 7usk 100% AAl o] tha e A gE=

| BN
(125, 250 E+= 500 pg/mL) ¥ B EZA (200 uM indomethacin)®] A &S A AT
ol
AN

(2}) Ex vivo Thromboxane By, 44 A &% A7}

O Ex vivoll = 747 AdEA Fo T AFH3F 4234 x 10°%ells/mL)S collagen
(0625 ng/mL) ¥ ADP (25 uM)Z $HS FE39] TXBAAY HFS ELISAH o2
AstArt. SuiRks Tk A did &3d AFEH(250 =+ 500 mg/ke)
H] 252 (50 mg/kg aspirin)®] A &S A A 8T}

A

PR |

(v}) e ga A RS H7t

O delgw ofAES WS 9% LAL da ANES W7 AN AFEAQHE
MFrEEEs5 2 FAFEEEEEA0)S 370 ATRY A=erE AAY

= 8% sodium citrate S A}-& 6}‘34 sodium citrate : blood = 1 : 99] H]
&S o AdS 1, 2500 rpmol A 1587 AR sl A dntS HsY F
& HASTAEA7] Vetscan VSPRO (AbaX1s Inc., Union City, CA, USA)E
prothrombin time (PT)¥} activated partial thromboplastin time (aPTT)S =743

n

(vh) 23MA 25 Bt

O #=m = 69group)el AHMSFIFEETSY 2 TAFEEFFALS 77 150,
250, 375 X+ 500 mg/kg o 2, H L oF= Q1 aspirine 30 mg/kgl. 2 3537+ AGFoIS

A Y ol 408 1 g/5 mL/kg® urethanes -5

heatmg pad (36737C) fdA A& FAIH 5 Ae9es =A% &, +
-?4 n FA G A EAS Bt d3 9o Laser doppler flow probe (AD
Instruments, Colorado Springs, CO, USA)E #zsla /7547 Ao &7 =
gelstAnt. wpxjat Fo] & (Aol A Al 35% FeCl3Z T3] A4l 3
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B Collagen (0.625 pgiml) @WMADP {25 pM) O Thrombin (0.1 U/imnl}
jo0 — — - x He
e Ldd am " -
-~ 80 T 1
=:' - ww : .
E (1] : T - S
E
Ely
& -
i
B ] -
wee
20 . en
T 1
0 = B
ERG (pg'ml) - 125 250 () - . -
DR-MGARID] (pgml) . 125 250 S00
B 120
m Collagen (0.625 ng/ml) @ADP (2.5 pM)
100 L Gl
& Rk
80 =
=
e ETES
= z ok L]
£ 60 . WEK T T
g
Ei J_ FEE
1 | T
< T
40 I T
£Ek
20 =
ERG (mgkg) - 250 500 - .
DE-MGARI01 {mg'kg) - - - 250 500

Aspirin (mgkg) - -

Figure 1. Effects of the extract of Korean red ginseng (ERG) and DK-MGARIO1 on
the agonist-stimulated platelet aggregation /n vitro (A) and ex vivo (B). (A) Washed
platelets were pre-treated with either ERG, DK-MGARI101 or vehicle for 2 min in
presence of 1 mM CaCl,, and stimulated with collagen, ADP or thrombin for 8 min.
(B) Washed platelets obtained from vehicle, ERG, DK-MGARI101 or aspirin-treated
rats were incubated at 37°C with continuous stirring and stimulated with collagen or
ADP for 8 min. Graph represents the mean * SEM of experiments performed on six
independent days with n=1 on each day. *p<0.05, **p<0.01 and ***p<0.001 compared
with vehicle(FeCls alone) control (Dunnett’s multiple-range test).
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mCollagen (0.625ug/ml) @ADP (2. 5uM)

=
= - e
= 5 | A kE -
2 I
= T HEE wE*
3 3 | )
- |
= 1 [
2
1
o
ERG (mpke) = 250 S0 = »
DE-MGARI0] (mgkeg) - - - 250 500 -
Aspirin (mgke) - . " A " 50

Figure 2. Effects of the extract of Korean red ginseng (ERG) and DK-MGARI101
on ATP secretion ex wvo. Washed platelets obtained from vehicle, ERG,
DK-MGARI101 or aspirin—treated rats were incubated at 37°C with continuous
stirring and stimulated with collagen or ADP for 8 min. Following termination of
platelet aggregation reaction, the concentration of ATP was assessed using a
luminometer. Results represent the mean = SEM of experiments performed on four
independent days with n=1 on each day. *p < 0.05, **p < 0.01 and =***p < 0.001

compared with vehicle (FeClsalone) control (Dunnett’s multiple-range test).
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(4}) Thromboxane B, A4 <

2L

olr

| &5 "7t

D Cyclooxygenase 74 25 %3 arachidonic acidZ5E 2] thromboxane Ax(TXA,) YAl &
407 SA3E 93 23 feedback loop mechanisms©|th Tl 2o] TXA,= A&
T dav gAE AR SR 2y 2 Aol s TXA e o=
HolA 7] wjio] thAAFE 2l thromboxane Bo(TXBo) A S A&tk 2 A3 in
vitroo| A Abbul ot s 9 FAFEEFF | collagen (0625 pg/mL) %
ADP 25 uyM)Z FE2% TXBAAS &HFEH o2 {FoeA #ZAaAII= AR 1
EbtthH(Figure 3A). 53], ¥=®¥ oAl gzt QlojA i dEFEEF
EE 55 vl A st e, 1EE(G00 ug/mhe] Ak
< indomethacin (200 pM)°ll &7

SN 25 gaHoZ TXBAAS dAs = v, 2kt

=

2y Fany Ao S5 9 hFigure 3B).

4
"
i
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4000
1500 mCollagen (0625 pg'ml) BADP (2.5 uM)
3000 |

2500

2000 T e

1500 e

L]
I 3 - Lab
T . mas
1 R0
500 |
0 e
- 124 230

Thromboxane B2 (pg'ml)

I

ERG (peml) R 135 230 00 .
DE-MGARIOD (pg/ml) R 200 .
ladoipeclancua  phl) R 2141
4000 )
B m Collagen (0.625 ug/ml)  @ADP (2.5 uM)
3500 |
= 3000 [ P
; - - ) .
= 2500 o
= o
2 2000 ] i
= *Ex o -
E Yaan
E 1500 ‘ - wxn
(= | [ ——
1000
5000 T I I
0
ERG (mgke) R - 250 504 - - -
DE-MGARI01 (mgke) R - - - 250 S00 -
Aspirin (mekg) R . - . - - 50

Figure 3. Effects of the extract of Korean red ginseng (ERG) and DK-MGAR101
on the thromboxane B, production during platelet aggregation in vitro (A) and ex
vivo (B). (A) Washed platelets were pre-treated with either vehicle, ERG,
DK-MGARI101 or indomethacin for 2 min in presence of 1 mM CaCl,, and
stimulated with collagen or ADP for 8 min. (B) Washed platelets obtained from
vehicle, ERG, DK-MGARI101 or aspirin—treated rats were incubated at 37 °C with
continuous stirring and stimulated with collagen or ADP for 8 min. Aggregation
reaction was terminated by adding ice-cold 2.5mM EDTA and 100uM indomethacin.
The mixture was centrifuged, the supernatant used and the concentration of
thromboxaneBo(TXB,) was measured using a TXB, EIA Kkit(Rrepresent resting
platelets). Bar graph shows the mean + SEM of at least 3 independent experiments.

*p<0.05, **p<0.01 and =***p<0.001 versus vehicle(FeCl; alone) control (Dunnett’s
multiple-range test).
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et s SAFEEFFA(125, 250, 375 F=+= 500
mg/kg) T U EZQ aspirin (30 m 3TFL AR FH, FeClss A&
MNd&Es B7F & 45 A dAgue WA 4 = (prothrombin
time, PT)¢ €214 7 Z(activated partial thromboplastin time, aPTT)el] v x]&= <
S BEASAY. 2 A¥ PTE SAFEE55N(2407375 mg/kg)d aspirin (30
mg/kg) FolwellAl BAH R FosiAE Fot BAFTS Fod dEa(FeClsfr
aht)oll B8] SaAzto]l tha A" Ao ® el th(Figure 4A). WA aPTTE At
G 59 2 oaspirinel 9 FrFeA= vk, ARG
FsHdo] vl - AowE yEwth 53 2507375
ZHy 375 mg/kgd SAFEEEFFAL aspirin (30
TS BT (Figure 4B). wEkA A G EFE5E
Jolga A EH= ddAoZ Yl FEPT)ET
S HAEHE AoR o AXITH
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1411 o th

-
(== ]

Prothrombin time {sec)

FeCl; 125 250 375 500 125 250 375 500 30 (mg/kg)
il DK-MGARLOL ERG Aspirin

160

140
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100

o )]
= o

]
(=]

Activated Partial thromboplastin time (sec)
(5:]
o

(=]

FeCl, 125 250 375 500 125 250 375 500 30 (mg/kg)
cirl DK-MGAR101 ERG Aspirin

Figure 4. Effects of the DK-MGARI101 and extract of Korean red ginseng (ERG)
on the blood clotting ex wvo. Prothrombin time (A) and activated partial
thromboplastin time (B) were measured using citrated blood (Veterinary Diagnostics
VetScan VSpro). *Significantly different from vehicle (FeCls alone) control(2<0.05,
Dunnett’s multiple-range test). *Significantly different from vehicle(FeCl; alone)
control(P<0.05, Fisher's LSD test).
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O dd F A 370 AFELD Fol A 73kl A &ujt = (FeCly F2ah), A4
HEFEFEE2s5d 2 TAFEETFY FoALY BE FEAA oS4 HEH
2 gFgkow, AlFel wish wek AvstA FUMetE AAAH AEE UERT
35%°] FeClsE A4l filter paperg &% EWel 521 ol FAv7F |l 59 &
W dRE SR A, @RS HAA =dA oF 307 Fell= A9 550l #A
w2 otk (Figure 5). olo] M3 A EFEas5Fd B IAFEEEFIAS
3T ATFAS sEAAE §FYEHoE dFFAATE Ao, HuEAQ]
aspirin (30 mg/kg)el SJ3iA % gLt PN a7t FAFATE DA A [
2 &%l 2ol 30 mg/kg aspirin > 500mg/kgi Al Y FEEFTEHA > 500
mg/kg TAFEEETEY = 375 mg/kg N SFETFEEFTEFA > 47 mg/kg TAF
EEE5 > 250 mg/kg MM FTFEEEHY = 250 mg/kg THFEETFY
> 125 mg/kg AN FTFEETEY > 125 mgkg TAFEEEFAY] o S

oleld Fa ANENE FFHow syl S8l FFIE 10% ek WolA A
How AAY AOE AL AN S W A ORI (FeClyf
ol A o] 26,0290 wBlsl, 125, 250, 375 % 500 mg/kge] MMM EIFEETEY F

o= A4HYHFigure 6). WebA A GRS
gAdPY NN LA SRATAO, 55 500
mg/kg?) AN FLFEREF Fol A AA FERY ARAAA} Ao

ZAA T 30 mg/kg?] aspirindll HE7tE %S BT}
Xr=
[e)

f

FeCl:; & 7Fst & 4087 @7 SAES v A9 Sado= ddxe g4
s JFes 949 H 7247 1 mme Ao w ddste] d@dHol(mm)et 3
(mg)E =743} thrombus % #F(mg/mm)S &3 tH(Table 2). 2 23, o

Folio| A St = (FeClyrbt) el 0.99£0.08 mg/mmeol ¥l 3f
5 53] ofgk Ag JfAIAE e &FolEAd W= W EelA

gk G EFEEEEAL 375 mgkg °lFodA, THAFEEEE

mg/kg ool Fod dHFTEF TV GAEHAT. Aspirin (30 mg/kg) A

frolet dded ARaArt e
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7F ot #EHO A wel platelet plugsollA dFEES AwElE blood clots
(thromb)) 2.2 7= 4 AAEA e AA|g o] et 7tsA S BoFth(Figure 7).

o

15 thrombi W9 platelet plugs®t blood clots©] ZA|st= WAL v &2 &3 4
, S 2 (FeCly- i) ol A= d3o] 7153k platelet plugs?t 20.88% % =FA] s}
dloll M]3l aspirine 42.32% %, DK-MGARI101 125, 250, 375 % 500 mg/kgol A&
} 29.25%, 33.39%, 27.60% % 37.22%%, ERG 125, 250, 375 % 500 mg/kgol A=
F 2057%, 26.21%, 35.80% % 40.99% = Y EFGTE At Q] H]alo| A vre 8
(125-250 mg/kg)°l A+ DK-MGARI101°], 31-8%(375-500 mg/kg)ol A= ERG7} <
g AEgE Uitk 2ev a8l A platelet plugs®] A A1 G2 o ARk
ERG7} B &2 Aoz ##H a1, platelet plugset blood clotse] AA| H] &A=
S o 27 (FeClsf-2H) 100%, DK-MGARI101 125, 250, 375 % 500 mg/kgoll A= 2+
7} 99.61%6, 91.99%6, 86.12% % 95.28% =, ERG 125, 250, 375 % 500 mg/kgol A+ 7+
7} 98.24%, 100%, 99.05% % 100%= UElFo=ZH o] &9 Hl&S Fctstd &4
S 7= 07 aspirin > DK-MGAR101 > ERG €2 & platelet plugs A4 H &
=2 Aoz YEytH(Figure 8).
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Figure 5. Time-course of carotid arterial blood flow following FeCls application
outside the arterial wall. DK-MGARI101, extract of Korean red ginseng (ERG) or
aspirin were orally administered for 3 weeks prior to FeCls exposure. @, vehicle
(FeClz-induced)  control, A, 125 mg/kg DK-MGARI101;, H, 250 mg/kg
DK-MGAR101; V¥, 375 mg/kg DK-MGAR101; €, 500 mg/kg DK-MGAR101; 2,
125 mg/kg ERG; [, 250 mg/kg ERG; Vv, 375 mg/kg ERG; 500 mg/kg <, ERG; O,
aspirin 30 mg/kg.
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Figure 6. Time to occlusion of carotid arteries after application of FeCls outside the
arterial wall. DK-MGARI101, extract of Korean red ginseng (ERG) or aspirin were
orally administered for 3 weeks prior to FeCls exposure. *Significantly different
from vehicle(FeCls alone) control(<0.05, Fisher's LSD test).
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Table 2. Effects of the DK-MGARI101, extract of Korean red ginseng (ERG) or
aspirin (30 mg/kg) on the thrombus weights of rats orally administered for 3
weeks prior to FeClsexposure.

Group Dose(mg/kg) Thrombus(mg/mm)
FeCls alone 0 0.99+0.08
"""""""""""""""""""""""""""""""""""""" 125 087005
T
375 0.65£0.10%
"""""""""""" 50  077x005¢
"""""""""""""""""""""""""""""""""""""" 125 083008
"""""""""""" 250  078+0.05%
ERG 3,5 0.67:004x
"""""""""""" 500  073011x
................... + sp1r1n30078i()06*

*Significantly different from vehicle (FeClsalone)control(£<0.05, Fisher's LSD test).

DK-MGAR101 DK-MGAR101 DK-MGAR101
Vehicle{FeCly)
(125 mg'kag) (250 mg/kg) 373 mgikg) (500 mglkg)
.
N o i )
' f'!j_ -3 '{f
-g- ~ ‘ Ilf.-.
I R
Aspirin (30 mg/kg) ERG (125 mg/kg) ERG (250 gikgi ERG (375 mglkg) ERG (500 mg/kg)

Figure 7. Representative findings of arterial thrombi produced by
FeClsapplicationoutsidethearterialwall DK-MGAR101, extract of Korean red ginseng
(ERG) or aspirin (30 mg/kg) were orally administered for 3 weeks prior to
FeClsexposure. v¢: platelet plug (gray), *: blood clot (reddish).
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AL A€kl Al obE] 7}

(D) A5 2 3y

(7].) /\1 o3| ]H =

wpeFre] AEAE FA

@ AeekolAobEl 7t 48 A, AeekolAobE] 7t u] %

(W) 28y

Method
Column LICHROCART 250-4 HPLC-CARTRIDGE
LICHROSPHER 100 RP(250mm x 4mm, 5¢m)
Flow 1.0ml/min
Detector UV 206nm
temopgf;}ture 28¢C
Injection 200
NEL:
. A(%) - Water B(%) - ACN
(min)
0 80 20
15 65 35
Mobile phase 30 35 65
35 20 80
40 20 80
45 80 20
55 80 20

(2) 24

(7h AldetepaobE] 7F wj gtk A EAle] HPLC 24= Fste] 7|Eo 44 3

triterpenoids(madecassoside, asiaticoside, madecassic acid, asiatic acid) %< W]

3 A} A Ex

Aol vl 8] v Ftoll A triterpenoids - WAl YERE
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Mol S04

N,
) ; |
P .
N ?I I\ i i
o Sl — L
" » = » " -
Triterpenoid 2 2(%) X (times)
o
HE Madecassic  Aslatic Total
Madecassoside  Aslaticoside E0l8E1 £0|d=z2
acid acid triterpenoid T T
HE YD 0.35 0.82 0.08 0.20 1.45 28 34
HE MEH 2.14 2.15 0.86 0.71 5.86 1 1

(W) 22, AdldefoprobE] 7 v Fell A A= Aol wis) °f 30v] =A YEs 5ol

T 27HA S %

(th F=gvjdEE v RS w  triterpenoids A A TFHS Water<100% EtOH<100%
MeOH<50% EtOH %% %714
(2H) FE8vld SoldE IS v usdS W Water<50% EtOH<100% EtOH<100%
MeOH <o =2 714
e e R i 2olde | BolHE
R Triterpenoids 1 2
HE(%)
B | #¥9 | 290 B Area Aren
jos 0.27 0.62 0.06 0.17 1.13 7103 | 1167.65
MeOH
100%
wFH e 0.18 033 0.08 07 0.76 585.2 a54.9
(2%} Tank) A,
0.54 1.03 0.07 0.27 1.9 1110.15 14.5
EtOH
Water 0.05 0.14 0.02 0.07 0.28 0 0
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o}, fﬂ%‘ﬁ}o}*l olE] 7} Yt 522 ICID T A
(1) = A sdFd = ACID) A
(7h AL 2017.09
(1}) INCI™8: Centella Asiatica Adventitious Root Extract
(t}) INCI Monograph ID: 32414
(2}) Trade Name: Centella stem cell culture

Personal Care 5 Products Council

On-Line INFOBASE >> Ingredient Database

Centella Asiatica Adventitious Root Extract

. INCI Name: Centella Asiatica Adventitious Root Extract

INCI Monograph ID: 32414
- Def' nition: Centella Asiatica Adventitious Root Extract is the extract of the adventitious roots of Centells asiatica
- SAFETY/REGULATORY INFORMATION
+ Chemical Class(es): Bo al Pro i
+ Reported Functi I8 o
« Ingredient Sourca[s] Plam
« Trade Name(s): Click here 1o view full list of Trade Names

o -

Centella Asiatica Adventitious Root Extract Trade Name(s):

+ Contalia Stem Call Culture (Dongkook Pharmacautical Lid )
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7} ol 7]l Al o} uj
(1) in vitro ¥ =
hH As 2 "W

stol=dlol®] EE+e 50ml, 15ml, 1ml

S )
I 1
|
i
5 AE
i HE
B 141
- | :ii
f i i
Pl i
31
R il
i3 :;‘
2| 3
< i o il
w -t 2o il
e i E L
a0 S 1
aq il g0
ol 24
S 2]
EQ i
= -

("] AF AR

O HEAE 2 FE

NP2ALe o 7|dlAo} Mg FEE (25F%, 30% Etol %%, 70% EtOH 3
==)e AHSskiTh

HAds=2 7 Balb/cAl AF(n=5)E At-&stATH

ERin

MTTH

SPFol A Ab53k 8582 Balb/cAl A (male)®] HIZS Fdtol AF=Fe] Faf
HBSS &) &3 &7]o] Y, AMew 27 ddsto] gd HFAxE defor
THEt Filter® o] #sto] HBSSoHell Al W Al =gkt v A1= Al 1,000 rpmell A <
Aeddn Axs dmged 2 meel #He dMF F A Ax 2 ANEG
(95%0] 4 AFEE). AX F=g 2 x 106/mz 2431, o A #5 T =5 =

=B %‘,“:ﬁ 55 Bt nFAAE dgdS 24 well plated] ¥l ZF wellnlt} 1
50 102l Con A (2 pg/meoll ) o 7| Ul Ao} widt A5 (&

[e]

q%%% 30% FEtOH —%%% 70% EtOH FZ&)E 500, 250, 125, 62.5, 31.25 pg/ml
FrE Yerh g x2a 3 A C025%,37CHl k7)ol Al 2441 7F vioksich, vl 32 4
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/\]7& ol ZF wellvtth A5 0.7 mME Wl FBSE 334 &2 RPMI 1640 v <
B 07 ME B FA MTTY (5 mg/ml)ES 50 w/welle] o= Eil 4A7F &<t
]5‘—? Hjeksith, Mg 5 5 wellrbth 1 mle] AHY ofolAZ2HmE Yo HepA
AQA7E kds] gald wrpA] & 17l £ 96 well plateo] W w7}
well2 3 welldl Y 570 nm 34 ELISA(enzyme-linked immunosorbent
assay) reader® ZA3th H= G HS vlE 1 m ¥ v]o] A o} Y FE
A2 570 nmol Al 4 st}
W Y Cell proliferation (EZ-CyTox%)
SPFel A AFS538E 8539 Balb/cAl A (male)e HFS FHotol A=
HBSS &9o] @71 &7]o Ha, AMeE A ddste] o v AE dy
200 pb/welle] Fo 2 96 well plateo] Y+=th 3709 23S Con A (10 pg/md)=E
23 U] 37 A2 Con AE ¥A &2 o, 18 37) 2 o 7] vl Al o} u)
Yt A R(EFEFE, 30% EtOH F%%&, 70% EtOH F=&)E 125, 62.5, 31.25, 15.6,
15, 0 ng/ml 552 AHsk Ao 2 st} 5% CO237Tul 7oA 24A17F, 724
b Zor ikt wioF 28 6417 doll ZF wellol EZ-CyTox assay reagent 10
= %ol 30welA 6A1ZF FF AL wigEth wiYF TE F 4207480 nm ol A

ELISA(enzyme-linked immunosorbent assay) reader® H| &AM X F245S 4 gkt

Lo
_l% -n
e o =l

(W) 234

@ ol 71l Alo} ikt &3, 30% EtOH, 70% EtOH R 7oAl AlEde] vepuhA] ek
ot

@ el 71dlAloF vl %k 30% EtOH, 70% EtOH EFoll A AEF2 o] #2HE A eF gkt

023 mECNSA W
o5 wECNSA 30EtOH
mECNSA 70EtOH
0.13
0.1
|
1
0.03
0

CT 1.3 15.6 31.25 623 125 230 500

[29] MTT &4 A%
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2.5

WECNSA W
ECNSA_30EtOH
mECNSA 70EtOH

CT cond 15 13.6 3123 62.3 125

[Z2¥] Cell proliferation 2 ¥}

AAEAL ol7IdAlel Wi FE5E (EF5E, 30% EtoH F==, 70% EtOH F+

=< 7 Balb/cAl AF(n=5)E AH&3sFATH

-85 ] Balb/c7l AF(male)e] HIFS Fske] AFake] 3t HBSS &9 &1 &

7l @i, AMoe R A duste] @ vGAE dEgd F CD4+ T isolation kit
= o] &3l HEd T HEZFE 10% FBS9F 1% penicillin/streptomycin®] 371
RPMI 1640 ®ix|Jo| Al 37T, 5% CO2uj&7|el Al 48A17F &<t widstith. IFN-g,
IL-2, IL-4, IL-10, IL-12 & Ax2dEHe] FA4L2 ELISAMR o2 S35t =
anti-mouse IFN-g, IL-2, IL-4, IL-10 ¢} anti-mouse IL-12 capture ©Z& A &
S 96-well plated] 1 pg/mls == FESI] 4ToAA 12A417F WAt Z8€ &
Eold AR5 7] 8 2% BSAE i3 PBS| blocking bufferE % 7}3}¢]
37CANA 227 FoF WA SATE 0.05% tween-20 = &7 PBSZ 43] A% & A
%% AbE IFN-g, IL-2, IL-49F A= AF [L-12 2599 1754 428125,
62.5, 156, 1.5, 0 ng/mDE A= Ao v 5 S 2 well o 100 p¥ F7}3t
o] 37TCollA 2412 &<t WAEA T 0.05% tween-20 & &3 PBSE 43 Az F
biotinylated anti-mouse IFN-g, IL-2, IL-4 ¢} anti-mouse IL-12% 1% BSAZ &
g PBSE ©]&3te] 005 pg/ml w52 A5 * welldl st 37ToA] 2417t

ok HhA St AL SFE&Aoz 73] A3 F avidin-conjugated enzymes 2.5

)
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pe/ml =2 ZF wello] 283 th3 37CoA 30% W3k & 73] Az st ABTS
714N ZF well o 100 w02 7F3te] 10 #7F ZAS F 23 t}S ELISA readerE

o]-&3sto] 405 nm Il A IFN-g, IL-2, IL-4, IL-

© Real-time PCR

()

- total RNA(3-51g) &-& mRNA(0.2-05¢2)E 70Co A 1087 g gste] HAAZ]

MMLV reverse transcriptase?} dNPT, olimer d(T)E o] & 3}o] #| Z3|A7} A &3
8N o] whel 42T A 4583 ¥g-3st] cDNAE A3ttt 4% cDNA
(0.1-0.2 volume)oll SZstaizxl 3= 54 FH1AY primeret 25mM dNTP, Taq
polymerase (0.3U/ul), 10x&+ZF8& M-S H7tste]d PCRES 30-35 cycles 33ttt
Real-time PCR(ABR 7500) % =7 3t}

218 A3}

H A Z G A o 7] Ul Ao} ik &= 30% EtOH, 70% EtOHS} %A ujek4 w1}
Wl =2 Alo]EFLelel IFN- | IL-2, IL-10, IL-4, IL-12p40 production Ao A o
71Ul A o} vl ekt 30% EtOHS} 70% EtOH & ite] Z7Fe Jedlt £3) IL-10 A
AbeEFo o 7)) Ao} Hl kit 30% EtOH A 2lite] d A8t =712 vehyth

H A o A o 71 ulAloF wj % 70% EtOHFol ol A IL-10 mRNA$F IL-12p40
mRNA 32 @& o] Folwol we} F7HE e

. 250 *10)
E_. = EE
= BECNSA W
2 200 sECNSA_30EtOH
g mECNSA_TOEtOH
£ 150
o B
o @
= ~100
3
o
2 30
al
E
eT ConA_10 13 15.6 62.3 123
extract concentration {ug/ml)
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IL-2 production in spleno. cult. sup. (pgdml)

35

30

23

CT

x100

E 3 = =

ConA_10

BECNSA W =
sECNSA _30EtOH
BECNSA_T0EtOH

15 15.6 62.5 123
extract concentration (ug/ml)

ILA10 production in spleno, cult, sup. {pgfml)

40

33

30

23

20

15

10

CT

L

ConA_10

mECNSA W

EECNEA 30EtOH

EECNEA TOEtOH

15 13.6 62.5 123
extract concentration (ug/ml)
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L4 production in spleno, cult, sup. (pgiml)

0

&0

30

CT

m M ormal
EECNSA 3J0EtOH

EBECNSA TOEtOH

ConA_10 1.5 13.6 62.5
extract concentration {ug/ml)

125

[L-12 p?0 production in spleno. cult. sup,

e
=1 =1

CT

mECNSA W
it =ECNSA 30EtOH
sECNSA TOEtOH

ConA_10 13 13.6 62.3
extract concentration {ug/ml)

125

[ZE] Axdd=4d &4 243
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=

ep A M EZANA A A AAS =H

- Balb/cAl AF ol o 71vAlo} wigd AR (EFEF, 30% EtOH F+%+, 70% EtOH
FEE)E  UM4LRCHFH AT FAEAH. F 3 39%e]  proteose
peptone(Difco) 10% &< 15 m& AF 574 Lﬂoﬂ Folgh & XA 7] AL dEE=R
ERE ASSIAT. H5HY IR E VR A2 Eus =EFAZ oS WAzl
HBSSS FAM|Z 27 o 45 m¢ FYsta 3027 BRE npalA st & FA7| 2

P

sttt dlae AEE WAAZ v 59 HBSSE&Ho = 23] AHE $ 7
H A (RPMI1640)0 @EAl 7141, tryphan blue 9ol 2l3&] Aold= MXEE ALt
sle] 2x106¢cells/mlo] HZ=E AT & 96 well wlFHAIl 200 we? 53 ch
COZBHOW]OHH 1-2 ’\]Zi HjFsto] A Al x2S F2AIZ b5 37Ce] HBSS &4 &
3 100 wee] wiA(RPMI 1640)& Y=t} CO24)
F7) ol A 72}\]{} HieF & wiFds A S gt W EES s s 100
wE Hstal /T 2 M 28] 2= (Griese) AlF T 200 WE &3ttt Al&3sHA
Griese A 9F 11 200 wES Y1 w8k 3 540 nm oA FFEE =AU
- Griese A9F I sulfanilamide 05g<& 2om¢ ZFAta} 25 mt FH59 =389
&3
- Griese A]¢F II: N-1-naphtylene amidehydrochloride 0.06gS 50 ml2] FF5ol
&3l

(b At
@ ol7Idl Ao} w2 30% EtOHS} 70% EtOH A 2lito] %712 ey

BECNSA W

EECNSA 30EtOH

BECNSA TOEtOH

N praduetion in splenoeytes (m)

CT ConA 10 13 15.6 62.5 125
extract concentration (ug/ml)

[Z2&8] NO A2+
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© 4

@b

&, 30% EtoH F=%, 70% EtOH

PBMCe} Bl 2d T dZ59 g3 FAE 24

- PBMC(Peripheral blood mononuclear cell):= ol 7]UlA|o} vl A& 2577 Fo &

heparing A2lg 3 ml FAZIE o] &dte] AAHAM o= Qs t). ve] =0
10 mee] ACKE9 (83 g NH4CIL, 1 g KHCO3, in 1 ¢ of demineralized water +
0.1 mM EDTA)ol &3ste] A2olA 5 & &< Agste] A5 AAsIA H
4& H=Este] 100 mesh®= HIZFAIEE EEste] D-PBS® 5 w3k 4421700
pm)3tal A H 3 3 cell strainer(FALCON)o| 3 A| A A E o]99o Hajwx e
ZAoly BFEES AASAY E2E PBMCY HIZAELE 2 3] 1% FBS7F 3+
H PBS(FACS buffer)2 A3 F cell strainer(FALCON)Oﬂ FIAA AE o]

EES AASAYH. 229 AlE el PBMC AIEXE 5 x 105A1E22 Z2H3%H 3 4T
ol W PN (immunofluorescence  staining)S  AAFATH 2o
anti—-CD3e-PE, anti-CD25-FITC, anti-CD4-FITC, anti-CD69-FITC,

anti-CD44-cy5.5-PE, anti-CTLA-4-FITC, anti-NK1.1-PE, anti-CD49b-FITCE 4%
30 B2 S brSAIZl B 3 3] o]a PBSE FAld #F flow cytometry 2
Cell Quest ZZ IS o]&3Fo] CD4+CD25+,CD44+CD69+,CD49b+NK1.1+,712] 31
CD25+CTLA-4+2] SAAE NkE(%)E A8t

BHAET FAB A dF 24

g (5F=E, 30% EtOH %%, 70% EtOH
FEE)E H4YTQTI A Fo. Fo T8 29l 2% starch @A ¢
A 05 ms AF HF el FASEY WA, AFHE A7 dFEE BHRE

A% g 550 9RE VMR A2 BUs =EA7 vy dZ4A2] HBSSS
FAZIZ E7F el 5 ml Yt 303 EEE vAA G & FAPIE 3l A=
5 3 Fge AxE AN e sY HBSSEAo® 23] AHg & o]Fd
EAstE 5 MxE &5 AR dvE sl A hemocytometeri SA.F BAAET
o] Aol Et B AFHAS 4Tl 400g2 107 94 w28t Alx JAES
Aol PBSE dgg ztzte] Alg o] BAAEE 5 x 106MEZ AT & 4TAA
M &3 M (immunofluorescence  staining)S  AAl. Z+Zte]  anti-CD11b-FITC,

anti-CD3-cyb5.5-PE, anti-CD4-FITC, anti-CD8-FITC, anti-CD14-PE& Y1 30 &
F deo A wre A7l T 3 3] o)A PBSE FAE & flow cytometry?] Cell Quest
2a9WE o] 83le CD11b+CD14+,CD3+CD4+,18] 31 CD3+CD8+2] &HA] A 3 %= (%)

l\;l
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S F AESFE ZHE5] EFRAMETSLY Hd A XS (absolute number)

- Balb/cAl A o 7)dlAlo}F WL AR (BFEFE, 30% EtOH F+%%, 70% EtOH

o, A %ES ethyl ether® wFHA 7l & v# &
o A3l Balb/c AF A w1, %E 1

s
>
il
JN

Z ste] 100mesh=®= M3EE Fglste] D-PBSZ 53t 94
o] 23] M 23 3 cell strainer(FALCON)el E3A|A Al E o]2]e] H 3
A ke x# o] EES AAGG L, o] AlXEd ACK £9(83g NH4CI 1g
KHCO3, in 1L of demineralized water + 0.1mM EDTA)S A Lo]x 58 %<oF g
sto] HY 5 f 471, thA] D-PBSE 23] A3 % 0.04% trypanblue® &4

@ F ALFE 24P

R4

u:r-{u:
L)

() 4923

D 2 AFAS 250 NBE AT Fol F 0P (spleen)ol 4 B4 CD3+/CDEHT ¥
& AES] MEFO07 B (NormaDe] 04202 IERAT, B £ F4F ol
i

e 053%% YzTol ekl ofzk H7hE v

]

(6o o

@ ol 7IdIAloF Bt %%%gﬂr o ZIdlAlob Hl¥E 30% EtOH F3 &0l A
CD3+/CDE9+T ¥ = 3E #(%)7} o z=wtoll Hlste] Zhzt 29%, 33% S 7F
Rl I B R FO S A e

T AZE HIE=(%)7

e Q38]y &4 CD3+/CDE9+T # 3
= A nyvh

- r

@ £ AFZAY 2577 AN8E FFFo & B (peritonea)ol A &4 Th X5 AEZ
W E3(%)7F &+ (Normal)©] 2.87% % YEs L, T4 Folite 3.14% %2 )z

]O]'oq 9% %‘7]'% ]%F/]_)\}\q—.

of Z] Ul Al o} vl gt 30% EtOH FE& Folut2 tixatol Hlste] 24% o] €4 Th

P S5 Zrket g, o7 dl Ao Bk 70% EtOH F2E F o2 46% o]

A 272 JeER Yz o 7 Ul Ao} ul < EFEE FoL #ol7t gl (Fig. 8).

5

FLJ rlo

3_
, ol 7Tl oF wi&F 30% EtOH F== 3 ol 7]ulAlob mj < 70% EtOH FZ&
H=7F el Aoz Algdch

G 2 AFZEAY 270 ARE FTFFA $ B (peritonea) ol A &4 diA A (CD11b+)

= A4 B 52 Th WAE &4

AFEo] UIE3(%)7F HEa(Normal)o]l 0.67% = YEYIL, T4 Foli+S 1.85% = T
Zatol] Hlslo] oFzt %—ﬂi e, o Z]U| Ao} vt EFEE FoAT g o 7| dlAlof
} tzatoll wlste] Zh7y 23%¢9f 42% 01“ g4 gAAE

oA 71 vl Ao} ik 70% EtOH Fof o 7 =
(Fig. 9). Oﬂ 71l Al oF HH G EFE=d o 7IAoF w T 30% EtOH %%%Oﬂﬂ &

—|—‘
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& ol A o
AFE Yepy. =, o 7|HIAloF wjdE EFEE3 ol 7)Ao wid 30% EtOH *
5ol 57 tiaAxe] Ao #ojste] Al Weld W T3 35 Jelge A
o] =Tt

F -
T T T TS TR T | LT TN TVt T | [

D ,..-._;0' FL2H FLZH
4 CD3
Ol 7| 4l A|OF (30% EtOH)_ 0f| 7| | A|OF (70% EtOH)

. NI o A (100mg/kg)  OFIHIAIO} (BXE)
i = 042% % 0:53% = 0.59%
Uzp 5 it

IE 1 2 g1

-

=]

10°

0.62% 0.31%

% ! ‘l‘)(ﬂ:r
FL1-H
1 10F
FLi-H
10 10

0°

R T R T T U 1 10 100 W 10 19

FLE-; CcD3 FLZH

("] B TAxESA

Nr (B4 (100mg/kg)  OI7|L A0} (2FB)

100

% 2 3
0 287%
] 5o
- 2
] TS )
% BU‘:)& ;Eh_ 2

2
(T T O T T o

' 1o
R2H
—_— CDS§

107
FL2-H

ol Z| L AlOt (30% EtOH) of 7| 4| A[O} (70% EtOH)

2] 520%

Cd4

FLIH

n'

B ——
FLIH

10*
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(5) In

A
CORER

I B4 (100mg/kg)  Of7|HAIO (BFF)

10
10

D.67%

10

10

FL1-H

10°

— CD1 b
FL1-H
3 3

T R T I T T T w1t 1wt 1t 0
FL2H : FL2H
—_— -]

0 7| | A|OF (30% EtOH) Of|7|H|A|O} (70% EtOH)

14
e
I
o
=
X
e

o

2

vivo B ZAA Eo A THEZAHEZ IL-10, IL-4, IFN-g A% =4 A8

O IE4L % HAdsE

h A FEL 8FH o Balb/cAl AFHE AFE3FAL

@ ANFELS d7UArel ST FE525 (EFFE, 30% EtoH %%, 70% EtOH
=52)9} YRS TAS 4970QF) AT Foskh

@ A3

@b %35te] 100 mesh® BIFAEE Egsgch #

443 A5 & uFgs A al
anti-CD3 mAb 1 ug/mlE 96 well plate©] Coatmgs}oi 4C WAarel A overnight
U+ D-PBS® 2 3] A 83 v I E= ACK &0 RBCE AAF
< anti-CD3 mAb7} coating® Z+7+e] welloll 5 x 1054 24 5% FBS-DMEM HlJ &
Mo A 48 Al F<bF wikst & AAEE 7] 2,000 rpmelAl 3 3 A EES &
200 o] oy o%%@?—% Ak wjAZFdAge] IFN-g (BioSource, U.S.A.),
IL-2(BioSource, U.S.A.), IL-4(R&D system, U.S.A)¢ I 342 enzyme-linked

= ‘fT‘ AstArh Zb wellell WSS H 50 WE FFstaL 2 A
W23k & 2 3] washing 94ZFgHo=F /‘ﬂ%d =

-

o2 r°1' r°*' mL

r*° Ji

immuno-sorbent assay
FEor 25T ALolA

antibody biotin-IgE conjugatedE 93 2 A|ZF WA AT tA] 2 3] A4 & S5
G0 A2 3 t}L antibody Avidin-HRP conjugeted 100 w= A& star 1 A7+
Al 2o A H]'j]@“ < oA AlFHsA Y. TMB 7] S 100 A EF3Fa oF Ao A 30

% 100 9] stop &N A2lg F ELISA reader 450 nmoll Al &3 %
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@ IL-10 A4k (Fig. 100 thZ&(CTL)O Hl8ke] &4t %o
ol

@

B ArAse A 253 ARE FAF #lsked wel CD3 mAbE
coating & platedl] 48A17F EA] ujekalo] wjek g=Aulol A IL-10, IL-4, IFN-g A2t
Fe ZAE Aot

3
=
o
=
kel
il
Mo

o, o FI Al o} W B

=2 Fola d7|vlAloF wik 30% EtOH FE= aoll A oF 50% o] IL-10

AabeFe] 7 yER R ol 7l Ao} Hi Y 70% EtOH F5& Folate iz
(CTL)el wlste] IL-10 Aakake] Aol Holx] eFgkth

T3 IL-4 AAE(Fig. 112 E2(CTL)o Bleke] ol 7)Ao} wid 30% EtOH
FEE FoATolA v oF 30% o] IL-4 AitHe] T7FE yEbd wbd, AR
STl y ol 7IUlAlo} Mgt 30% EtOH F&& Folote 23]y IL-4 A4kEko]
) ztoll vlsle] At AEAS YERWTH

E3E o 7Id Ao} i EFEE Foluw tixaol] H|ste] IL-4 AibEEe] Zpol=

FIv| Ao} vk 30% EtOH %%% 5+
o, o 7] Al o} Hl L 70% EtOH F+=
T

AT ﬁﬂi EdE, o7y
70% EtOH

FEE)
4 HgwreS A= WS BTl U= A= ‘“E‘r%ﬁ}.
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[L-10 produetion in spleno, cult. sup, (pg/ml)
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&
Z 100
=
B 80
g
o
3 60
3
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=T
=
20
'}C]T- - - - - -
> S 4 >
& $§- C&\' Q¢D < -b'@ .Q}O‘b ¢ Q‘t
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IFN-g production in splena, cult, sup. (pghml)
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o i > 3
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[18] IFN-g A2k
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. N B4 (100mg/kg)  OI7IHIAIOF (BFE)
=] ] 2
x | ]
] 2.87%
=R 5t

- TP &

5 k e : |

N N 0

10° 100 107 1w’ w BT T T I 10°

FLZ-H FLZ.H FL2H

—
gllﬁ‘ltilklﬂr (30% EtOH)

GD11b

0.67%

—3>CDl11b

10*

FL1-H
107

10"

= 2
FL2H
=2 (100mg/kg)
185%
10° 3 16" 10 e 10t

FL2.H
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2. AN A
7h =
(1) Blood flow-improving activity of methyl jasmonate-treated adventitious roots of

mountain ginseng, 2017, Laboratory Animal Research, 34(1): 48.

. 53

(1) =l SdHs: A 10-2018-0112354%, ME FAHL FE=5 FEHATOE FFate
5 we gl 2508 sHEE 24 E, 2018.09.19.

(2) =W 55 A 10-1971837%, ¥E FAT FEEs FRARLSR fske AR
n gl FEAAE AR 24 E, 2019.04.17.

(3) PCT =9¥W3: PCT/KR2019/010948, M=% FA< FE=& FELAELE THFate I
o sl F=EAE SR 24 =, 2019.08.27.

T}, oleeky

T -1 0
() 2 A7HAS} Bag AFALALOR 682 1§ T3S

ot &R
(1) =2kl 7]1AF
7h "dg w5, vpdzad Ade} sfol=Holy EEH EFA
http://www. dailypharm.com/ News/216486
(W) SF=AATV: s34, 7t AE A& mdztad’ % 94
http://www. wowtv.co.kr/ newscenter/news/view.asp?bcode=T30001000&a
rtid=A201609220223
(th) &M A Al S of, ‘Aldet2d & shdwE o= A29 Eof
https:// Cp.news.search.daum.net/ /50255456
(#H) CCTVir &t 423 712845 19 "Adei2d' dlo] 25 QEOME AA|
http://www.cctvnews.co.kr/news/articleView.html?idxno=57659
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(7h) ofdt ko B 2 urhd_shar g A 21920179 01€¥E 16Y
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