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'China Medica University, “Nationa Chung Hsing University

ABSTRACT

Aim:

Nanotechnology stands for an important position in the 21th century. It can be
applied in medicine, pharmacy and Chinese herb medicine. However, the influence
of nanoparticles in physical property, efficiency, safety, and quality control must be
considered. In this integrated project, nanosizing process and safety evaluation was
investigated. We compare the difference between traditional and nano-scaled
Chinese herb medicine prescription.

Method:

In this study, the particle size, HPLC analysis, safety evaluation and cytotoxicity
of nano-scaled and traditional herb Xiao-Chai-Hu-Tang and Si-Ni-San were
investigated. The raw materials are dried first following by grinding with nano
grinding machine to produce nano-scaled herbal powders. The distributions of the
diameters of the nano-size particles are examined by the nano characteristization
equipments such as TEM and SEM.

Results & Discussion:

Nano-scaled technology development and safety evaluation  of
Xiao-Chai-Hu-Tang and Si-Ni-San were finished in 2008. In the first project, to
establish HPL C analysis method and pharmacokinetic study for nano-scaled Chinese
prescription, and to integrate the results of four projects were considered.

Form the experimental results indicated that the average particle size of Xiao-
Chai-Hu-Tang and Si-Ni-San are 145.4 + 1.81 nm and 148.8 + 1.88 nm respectively.
Analysis of marker components showed that the content of nano-scaled materials are
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higher than coarse particles. Safety evaluation results indicate no acute and chronic
toxic to animal test as well as cell test.

This project integrates the results for establishing methods for preparing nano-
scaled Chinese medicine prescription, quality control, safety evaluation. All results
will be provided to CCMPfor future reference.

Keywords: Nano-scaled Chinese medicine prescription, HPLC analysis, Safety
evaluation, Cytotoxicity
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1. % 47 ¢ (Column) LiChrospher®100 RP-18
(5 pm) (Merck)
2. 3 ¥ +(Pre-column) LiChrospher®100 RP-18
3. Fi (Pump) Perkin Elmer series 200
4. 1 p) B (Detector) Perkin Elmer 785A
5. F~ i Quick Chrom (&2 )
6. p # B~k ik (Autosampler) Perkin Elmer USA
7. Er 2 5 (Printer) HP Laser Jet 1022n
(- )¢ &2 &2 qpih s o o7
1. % & aJe .

(DA e & % GAEPBBBRY Bk oim
[3mm (%% ¢ #0 Ze Puyggrpld)o
(2% 5 A MR FH MR T AR T 300nm 12T e
2. HPLC » 474 2
()Fe AR 505 %
A. Baicalin & 73 %
# #- baicalin =% 5-06mg £ » 10mL % &¥gm ¥
Tl 10mL R ARTR  FiihEEGE R
(600 pg/mL) °
B. Saikosaponin A & &4 %
#* #- saikosgponin A R 5. 02mg ¥ » 5mL 7 £
FAMP BT FIOSMLoRFART S TR RESEA
2+ % (200 pg/mL) °



C. Paeoniflorin 2 glycyrrhizic acid % 7% 7%

#% i paeoniflorin 2 glycyrrhizic acid % # &- £ 0.4 mg
ErlomL pEAMIBELED 1I0mML o 2FRRYT
ts o 1T LR SRR 2 7% (400 pg/mL) -

Q=3 reped

MAREZ L2 e S F S ResEE L B~ 50
mL = &5g% > 4c» 20mL 2. 70%2 fiik > AT R ET
P 1544 B AAL > 20mLzZ e @maR £ h
2% 0 MRk & B FRiERT F BT 1 T0%2e fiF
TF I 50mL o | T E kAR 5045 um g iR g 1
Ta T &2 &HPLC & 47 -

MR Bl B42 F ok Rk RS e EAOGRR w i
kSR A L AN B 50 mL = 43¢ > 4 20 ML
2. 70%e feiaik URFARTEFE 15 248 BRI
BAer 20mL 22 70%2 Fa R £ h 25 Ripir EH IR
B AL 70%2 fE L F 3 S0mL ;¥ Mew AR MR KB R P
ImL 2% 2 2mbL > #» fik &% % 12 045 pm 38 R "Bk
f¢ » = HPLC & 47 -

Q) & WY i

™ i & B (micropipet) #F /2 & B~ i £ 0 baicain
saikosaponin A ~ % 3 (paeoniflorin) 2 4 ¥ & (glycyrrhizic
acid) $ 1 S50 2 ik > 11 7 B2 > baicdin kA :
600~ 300~ 150~ 75~ 37.5 pg/mL > saikosaponin A Jk & 5 200 -
10050~ 25~ 12.5 pg/mL » 5% F k& = 400 ~ 200 ~ 100 -
50~ 25~ 12.5 pg/mL > &4 ¥ pek & 5 400~ 200 ~ 100 ~ 50 -
25ug/mL » B~ 10 uL 7% i% » 2 HPLC A 5B %_o o #7iF L%
2k iR R R TR R TR B AR -

(HHPLC %8 & 47 1% 2 4o
A. 8 F S Rk &2 HPLC T8 4 45

Baicain
Pl £ 1 276 nm
pine # - 1mbL/min

# # #p:A:ACN;B: 0.11% HsPO, sol’n (pH=2.08) -
¥R *FHE 1 0~25m in z % -0.11% H3PO,
(29:71)>25~40min ¢ % d 29%< 5 40%
40~45min z 3 d 40%= 5 55% -
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A 45 R L 43 min.
Ao~ & 1 10ul
Saikosaponin A
P £ 1 210 nm
i i# :1lmbL/min.
# # 4p 1 MeOH : MilliQ=72: 28
45 R L 45 min,
Ao~ & 130ul
B. wi#4c> #lte &2 HPLC 2 & 4 47
5 % 3 (paeoniflorin)
¥Rl £ 0230 nm
e i# :1mbL/min.
# # 4p:A:ACN;B:0.11% H3PO, solution (pH=2.08)
LT RER L 45 min.

it o~ £ :10puL

AL RN L
F¥ ¥ (min.) CH:CN (%)  0.11% PA (%)
0 18 82
20 18 82
20 36 64
5 50 50

+ 3 fa (glycyrrhizic acid)
¥Rl £ ¢ 250 nm

pind # - 1mbL/min.
# # 4 A :ACN; B:0.11% H3PO4 sol'n (pH=2.08)
A:B=36:64

AR L 60 min.

2 o~ £ :10ul

Saikosaponin A

¥Rl £ 210 nm

s i# :1mbL/min.
# ® 4p 1 MeOH : MilliQ=72: 28
AR L 30 min.
A o~ & 130ul
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550 @ ¢ v # & 24| pF o
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A5 R L 30 min.
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2. @G 281 T3 P
ICR' 81100 & » & =i o & kb ] dkar g ] seor g
TR P J£L+#—ﬁﬁi’“ﬁﬁ%¢$ A2 e o
Zop i) s a1 O3g/kg’ ' «;E’Ln‘v & @"“'J% » 21

T F'
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ML DR 2 IUEFRE PR h o HERRL R
CERFERE SRR ETY ik o

i Jf:i P B hr 4 p L7 &R (Roche Cobas plus)
23 G iEAl(Roche) o ripl R0T B 5 4% FA( 4 2 WY
(GPT) ~ #x 4 pe % ¢ pegg 5 p%(GOT) ~ & 3-¢ (abumin) ~
(total protein) ~ « ¢ fx % % (BUN) ~ #~f&+ (creatinine) -
$.§ﬂ_ KHLEY g R

% |ICRze ] &> 48 € 25~30Qg- 2 K iv /] &2 ~ )

VLR ‘—*Fw"if J\—riﬁ-vféﬁ%f”*ﬁ%ﬁ'/?%\ﬁ » & =

oz F foJ~ PRt RE S 6~3gkg ] e F ks iE F R
¥ 542-21 g/kg o KT B E 5 28~ 14 glkg e
B4 4P Z 4 ¢ * cyclophosphamide (100 mg/kg, i.p.) » ¥+ P& =
Er 321 05% CMCo L% s 48 | pFis » o PRfadRa o & %
Prototype MicroFlow Mouse Micronucleus Analysis kit
(FITC-anti CD71, propibium iodide) - 1 it 3¢ fm 2 % (Becton
Dickinson FASCScan) :& {7 3+ #ic 1000 & % % |+ = & I
(polychromatlc erythrocytes) ; 2+ & it (micronuclei) 3 # dic P

A M e n IRiE 2w IRl B uH,
PR — TR T R R

ICR /] &1 80 & & & A o 3 Fib [ dbpr @ o] dgr B
(RN L ] - %é%ﬂii E AL RS BRI E 2
Foibop s B * R E L 033-1.00/Kgo o] s er F ek i@ % &
¥ % 0.23-0.70 g/kg’ /J‘ o Bk E PR E 5 047-0.150/kg>

Al Lirdlez e § a4t 0.5%CMC o o] EFER A 2
ﬁéﬁ- ICR | =¥ st e 3 i 5t (10% A EAE 0.1
mL/10g) 5 - &Ry T+ A WE P S5F - e 5 1
E}!\j}:u&'ﬁ:f;;‘%— ~ 2 iFd gi%‘-;};};_‘g._ = GPT plz_- j&:x—% % 2k
B fac ﬁdﬂ-ﬁﬁ-"‘f vl EAEER R 0 B “Ff( 40 B R e iR
BT H:r—ﬂgﬁi R YIRS A IR G BoRRE S SRR A lbfﬁ—f—!i °

SRR A Ao R 10 % ]“*%&i%ﬁﬂff‘vm*f RS

100°C:-3% EERG I AR R P T B 7 3-80°C i 7y ?ﬁﬁi. it B
T o

P ESEFE FH TS 24700 rpm Hew 15 4 48
Py J‘fs = GPT &% » GPT &% i¢ * 3 & # 5% :##|(Roche) » 14
dF 4 i f # A 47 k ik = (COBASMIRA) -
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S sk b B § 1 9P % ik 4 Ohkawa et al * e 2 > 9%
w232 % { thiobarbituric acid 7% /% v # & J& > ™ n-butanol
pyridine (15:1);% & % %P~ > 532 nmip|s kB o FiEF
42 & 41 nmol malondialdehyde /mg protein % 7t 2. o F-v &P
i@%tnwwaaﬁhﬁ%éwwt’uiﬁﬁ%}ﬁéfwﬁ&o

SR ”ﬂ J F=v (hydroxyproline) 2 € Bl = %P Neuman
and Logan * e j# o M R Mok RS 4 HoOp § 14 0 £ 1
p-dimethylaminobenzo- aldehyde f}: ¢ 5 3t 540 nm Pk B o
Hydroxyproline £ 2 mg / g tissue % 7 2 o "5 ?7%‘% SAR B R
Tl TR BE S RY T R AFERIF - 5 -
e HE 4¢ > ¥ - 85 %R 9 cFsR 4 ¢ ¥ Srius Red
stain - i * 22 ih~ 47 % Y(Image-Pro Plus version 5.1; Media
Cybernetics, MD, USA) 4 45 & d1 g s it & f# 697750 ff 0p &

A

= °
5. itk

AR TR Py 0 1 H B %3 Bk 17 (one-way anadlysis
of variance) » I i& {7 Dunnet 23& » 14 P i ] * 005355 7 &
FAR o
L EtE TS B 2 LR - E ol
AP FEE AAN P F R e A PR AREH T
ER G @%}2&“—< FAPPHEE i 5 Lk
;j\,gr.r;z 3 ERLE -2 b JoRp e it P 2R R e cha (4
ﬁ?iﬁ&ﬂﬁwﬁ’?$1%&%Wi%@%%§iﬁﬁﬂ$ﬁﬁ?%
Sk o
(-)F %>
1 &7
@ 5 6 # EHET LR ¥ % cnBablc ] BT 0681
ZELEE]’EVL‘“F‘.EE’\"??"‘*‘BQ‘E(,?E ]v B3 ‘510 & o
(1) MTT test :
MTT el 2% 2 A B 1% ek ©enps 4% fF
TR > A4S gt s i R E R E o Aok
dnPe X Pliwe A F ko B A ARG E]'J;r-m,ém’i'é',fﬁ 5
ﬁ%wﬁwﬁgﬁ*’?uw“ﬁ%ﬁ&%ﬁ°ﬂ*ﬁ*
BRIZ o s ¥ ORGP i AR o
(2) ¥ % im82t#ck kp| TDNAFZL 4
Flr FkLd g ko driwre £ F X P e
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Fip DNAE_E 3 =@ %1t > 7 141 * propidium iodide (PI)
% bromodeoxy- uridine (BrdU) 1= ;2 k4 & - PI¥ 12 44 4
o E &I F R R A A 47 0 2 £ BrdUsh 2 B
= ;g;i de b — B4ABrdUenE $RFRE 4 F ¥ k> A
AR R KA A AT o 50 - A 4T AR e i
DNAF 3 4e e it > ¥ e PF¥eE wmie 27 & o fRish
A5 o 4of| * FLCD32% FuB220iA8 L (74 ¢ o £ K- 4
E R0 R tsi FDNAPL § o $imie chd 6 ek v
NADNAY k@ % 2 ik £ end % > U A AR B M
$itd H A w7 AT o ok nb}aéf'lt“— poens
g 5t 59 A -ﬁﬂi—m”?&\#g_”“,]hw M ATIE R PR
L oo
Ukl Ao P Bk
W ? LAIR R AR DR WO T G LA B9 ik
B o B 1 plen 2 5 Radio immunodiffusion (RID):2 » pt
B2 AR TRL I FERRLFAREIY FE 24
348 pE o RREREE A BREEHE TV LE
AT R kR -
m é,;f—%ln B B
A gk T sy 2 x 10%mL ek B B 2t 24-well e
plate ¢ - f|* ‘"‘f‘ﬂs@mConA “ 4. CD3 #u88 & 1 izt
MT IR G 24F 48 P RIS K ERge T ko 1
B Kﬁzﬁtw/\?ﬁﬁiwmﬁ°x—_g" Eitetia > v B-H U
R 03 A-70°C S 3R A PFL — AR o k= A T gl
A A1* sandwich-ELISA ;2 o £41% - BHuss = A T ety
AR EAELISAplate t » A 4CHEE - g piEFF % 41U
1% PBS-BSA fdZ {5 i 2 ﬁ%l& I e 8 4 T plate o
BN FIR 2] IS 4~ biotin Bk chigk T A TR o 5 ) pE
E R FEE S 0 e r avidin B EiEF L ﬁi‘ (avidin-linked
peroxidase) » £ # ¥ = B St » X F U E S o P iF DR E
Bk R TP A R F L3RR T B e
%ﬁ’iuﬁ%%ﬁﬁﬁwﬁ?ﬁé%%°
VAR TR TEEAE  a ﬁl A S
I S E A SRR B R T S H -
mre Rt 0 L - H;ﬂ’* TrissAmmonium chloride % % #-
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- H e F %k BMHE - a kA 1 Fluorescen
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B Ao thisant B2 P o ipl i & g fRge i) 2T
# %+ Fluorescence Activated Cell Sorter (FACS) 4 7% -
5. p 2R miz E
LRPIEIHGI 2 ARARI mr gl T IAR A
R e efhenim e (YAC-1 i $h ) BRI E 2 A4 YAC-1
wiedt Crife-A2RE G4 L P LRAGLRET? A AH
e Crigd ot g 4o » 7 e p o0 g (monocyte) 2 Cr
BAGEOROwe - A1t ARA- KFFEEN 1 FR
2T~ y-counter f 3t 5 H 2k }%‘10 bhf SR 1% NP-40
& F_HCl #-imre phsf » 11B~® Crengeg B%iE o

FoRE—FHE
S DN x1009
R fExE-—FRE
6. Bvmimie Eit
5w e ¥ O A bR T H %5k (monocyte) & E_ ¢ e i IR
hE a4 o PR T A B B e F4e E. coli ~yeast E
= KAl X Tl 2 EZedFean B coli (4og k)
RLEA AR LI SECPIE | NS RIVAN S
B rde A Ea () K2 WA SR
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WA fs o - R AR MRIE AR #-P F R F b S AL (Super
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FAE 202 R e T
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P

1 70%2 i ih ik 5B Jaﬁaﬁ%+m~ﬁﬁﬁ~\“ﬁ’ﬁ
25> A 2. baicalin 5 19.00 £ 0.08 mg % saikosaponin A 7 7.41 +
014 mg> @ | $&f Ffeds 2 gtk 7 £ & 2 5.7 & baicalin
% 1547+ 025 mg % saikosaponin A 5 7.87 £ 0.07 mg > 4r#& 147
7+ > d HPLC Bl > [ 1-%] 2 % dp k=~ 2 HPLC B > §] 3-F

6 5% %2 HPLC # 7@+ “A\%‘r’%«z‘“#p%ﬂg\évbfﬁ_liﬁ_%
A2 T3 ® HPLC a:ié‘_»l St 2 dp iR AR B2 4G
8L dpth s AR RS SILIE b “ré’a%ﬁiﬁ (B 7-B 8) %+ >
baicalin >+ 37.5~600 ug/mL % saikosaponin A »+ 12.5-200 ug/mL &
BEFG 2 @AM G (rPEs s s 09999 2 0.9992) -

LR AR RN R R R I
paeoniflorin %= 2.20 £ 0.01 mg - glycyrrhizicacid = 9.68 £ 0.12mg >
saikosaponinA i 2246 £ 013 mg > feks 2. 7 & > & 257 A A B
% paeoniflorin = 1.00+ 0.08 mg - glycyrrhizic acid = 3.58 + 0.04
mg - %\ikosaponinA % 1076 £0.21 mg o & sow i ATEER (“”J‘ Se ik
F ) F o5 # Z £ ¢ paeoniflorin 5 0.73+0.01 mg » glycyrrhizic
acid 5 143+ 001 mg saikosaponin A % 2.74+£0.09 mg » 5k 3
Poep A 2w ATk W‘n * = 25 > A 7 £ ¢ paeoniflorin 3
0.36 £ 0.003 mg > glycyrrhizic acid 0.71 = 0.01 mg > saikosaponin A
288 + 012 mg> B%4cik 2 2 B 9-F] 24 #75+ - Paeoniflorin *%
25~400pg/mL k& B E 4 dF s Bt 0 r°=0.9998 - Glycyrrhizic
acid +* 12.5~400ug/mL & & B £ § s M % > r°=0.9999 -

)#s 4 gpi it 5 HPLC 2 4 47

L
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Zokita? BALEL > d 5047 300 4T FHL 0 W
&ﬂiiﬁ@HmC&ﬁ TR RS AR O FRIA B A
w P FTRERRAYERS E > sakosaponin D & 120 4 4EpF 5
2P RREEB I EFEZAEE 817ugmL > w iR Kb R
7.41pg/mL> & 3] 300 A 417 5T LR Fe | S e ks B 4E T 120
o180 A da it e PR Do BATER 2 ¢ ORARE P I HIDR
E PRI e Bk 3-8 25% & 4~ B 26 5757 o
EEE AR 7 IC DR SEN T E RSN P St
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1. &MH3 %
ICR | 8LH - & 43 241 ] %736 gko)
éﬂ%{ﬁ£Q1~429m®~éb}%é”ﬁ*ﬁﬂ*ﬂ4‘27gm®’/ﬁ
A AR PMES RF P ERT (£25)
2. @fﬁ‘é_&;a 28 X 3~ B i MR
DOz
JREEFHEZN % FC k) FZEE S
e EREE PR T > T L K o w0 Eeh 10.7%3
11.6% (% 6)° Ffkens | BR 2 F HE 2 8 [ Ee 21
gkg) > @& Fw FHEM TR TS L0 2 0.7%
(4 6)c | se Finds 2 | o @K FH 4 R LS

|- %27 F e k5 (0.23 g/kg)-] L& 7 F -k 34 (0.47 glkg)it
fFf\TGPTzE'TW’IEXB?ﬁfﬁgl“(z\7)°'ﬁ’*&" ¥}
G

n.
:ff; oT ~ aIbumln globulin ~ total protein & X7 #5 - -]
o B o] e Bk E SR L Jf: BUN % creatinine &
T (£ 8) 2K ‘—*»p”iﬁ(Bg/kg)x%;L’ BUN & T *% o
RFFLE %
TR E ] %5 B (13gkg) ) % ¢ e (21
g/lkg) % /| ¥ 37 JB -k 5 4 (0.15~ 0.47 ~ 1.40g/kQ) i¢ 5F%K % 4
WHEETPETE (£ 9) EHME 31 8 H2 Y
‘é‘ﬁpi’ﬁ PE(4 9% £ 10)0 2 5k i) 22 ;@ (3g/kg)iE 7
GHEEZ T LEHAAHELERF BE (£ 10)-
@%ﬂﬁ%

FRORIZEIH S R R AR A )
sl ol g e R L e R B2 TR R
%%iﬁﬁﬂﬁ%%?ﬂﬁiﬁﬁﬁﬁﬁ%“°
PHBEAF LS HBE B AL DG ] R
BB s B R ) B R E 2 TR TR N
W Yo FlRRsk i el A 9—\.}]351“’[?5 % (4 11)- $p
s BAREeng f v e s s e 2] B
Bk AL e R BTSRRI L B Y R

U

WG 5 VR R o MR FRESA L R 0 B - 2 TMPEEL
Fa P -] 5"«%2;}'*’3'*’%?iﬁaﬂ%ﬁ&ﬁ/\"%’#i““l
Bl 5 - 238 1 %
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3. T e TR
cyclophosphamide & % % 4 5z 3R E 5T % > B P OAR 3
te (% 12)» &7+ cyclophosphamide £ £ F]& |4 o 2 -] &
0 B RS R R S SN NS S A A S £ - I L
m IR et P X BE (R 12)
(= )F3Fsd ok
1. W
e CA(CCIL)FE T BRI S > % - 1 %7 ] &

WE G REe (£ 13)0 | &8 L_r«fﬂ(047g/kg):bwt’m
RME LY I 8T &sncaﬁcmc 0 0 o H AR R |
ST Rt P (£ 13)

CCI4 FEL QBP0 %o 22 %7 L GPT
B AR IAIE . % - & =) e BRI e ] CCly
MriftJ rma_:Pf;GPT E (£ 14) &% = % “33 IR -3 ST
£ 27 F (1.0g/kg) se % 1 CCly#74e = = 313: GPT & (% 14) -
3. B%E;ﬁ‘}{ Nﬁ,_pgf;gg £

CCly 3| BB MAFIE i - B B 3752 W e £ 7 &g g >0
Fodlie o o] & p” ;E }~+ PE LR G HH AR E R 0 1
FIHEERF B (& 15) SR TN SN L

o ¥ sy,_ﬁg B FE (£15)-
4, PR o B S hydroxyprollne P FidEF 2 glutathione 7
CCls 3 ?ﬁw PRI MR T 7 2 PR MO
2 o o] e er B 2 fEA A CCly #rarip b eh ] BUFRRR- FF 2
{éﬁ;;’ﬁ JE8 (4 16)° CCly 3 %) BB B AF4 5 o B % "R A
4 3'%;' 4 1 (hydroxyl- proling) - &% 5 it /- % i (1.0 g/kg)
% | ¥ 2B K B 40 (047 g/Kg) it M i CCly #7514 e ] B 9F5
hydroxyprollne 78 (£16)-
CCly # & | KM 234
(malondialdehyde) P &g % >t 4] o o]

% ﬁk p*")v ?ﬁ—}@% fL
oo o] P

»;L'rifa’étsq’—n“‘nq ’?ﬁﬁgﬁ fL ﬁi/i/}»”‘ ‘E s
3
2 F

% = 7}% ﬁ?’] A 1‘]‘ CCI4

B (4 17) - ccugge: | &
B FE B 0 #9F glutathione 2 €027 B8 % if = 48
A7) ¥ 775K glutathione 2 £+ 237 3258 (£ 17) -

S. :fﬁ/@%ﬁ %
HE % ¢ » CCly 2 & B E Fmbe i 2 » 2 58 14| &
# 8 (1.0 g/kg) s sm e 3 5 253 CCly e (B 27) 0 /| & &
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Bk EHrc%k 3 P E o Sirius Red % ¢ - CCl, 2 % P B A+ 5
Wi A4 0 A i 228 (L0 gkg)® | % Bk (047
g/kg) e gk it i CCly eds (£ 18-~ B 27) -
PRECIE TEAIR
(- )% 23%
1 &4 R
ICR | ¥ - #8375 v iftcz £ £B-6 gkg) ~ = i5ic
A2 42 (2.6 ~5.1g/kg) ~ & 2 F 4k 5 47(0.8~16gkg) > ixF 7=
FACIAIPHMES, L5 PR (219
2. a8 28 9~ g MRk
MW e %
JRF X e H4c2 K 45(0.33~ 1.00 ~ 3.00 g/kg)
35404 45 (0.29 ~ 0.87 ~ 2.60 g/kg) ~ 2 w i 477k X 4+ (0.08
0.26 ~ O789/kg)’@<§28% PR F R A 28R K
WL Rt PERC (420)
(2) 2 35' 4 g fﬁ
T i A AR A E ] B ;J\ GPT ~ GOT -~ total protein ~
abumin ~ globulin 2 creatinine sE kB i1 B8 (£
212 4 22) o w #4c% F 45 (100 glkg) ~ = i 4cde 4 (0.29 ~
0.87 ~ 260 ghkg) fr= i ¥tk 54 (0.08 + 0.26 ghkg) ¢ x #
BUNER ™ (£ 22)-
QFELE "
TR A AR R TR R 8
EARHERRFBE (2232 4 24)-

PRAd Y B FRFIRF LR RN o
$02 BRI F AR 2 PR TR R R TR S
e e SR T % (£ 25) -
3. ﬁ@n_ fm e Pt iRk
cyclophosphamide i % % 1+ s 3t 6T %% > fepr PR
4v (% 26) B+ cyclophosphamide £ & F14 |3 o v 4= #
B S A B o 3 BB P i B (&
26) °
(=) FrFik gk
1. ®WMEg
w § (4B (CCly) sk E | B 74 5 > CCly 22734 = k4
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| RS R (2 27)c ¢ ez AR ] R
MERXF BT (£ 27)-
g_ﬂf\‘_{ iL g

CCly o ¥ MBI HFH > % - ~ =22 51 & Bt GPT
BRI o v 34T R N 45 (1.5 g/kg) ~ = @4t 2 (0.9
o/kg) 3 = 5 FTRERH(1.35 g/kg) it 5 M CCl, #7132 4% T F o
jf(GPT B ¥ E - 23 _u_jf(GPT B LG ‘E?fgg (# 28)-
HJ—B;?QJ{ J?y,_@?gg‘ﬂ

CCly 3 ol SR BEIHE G > B 875 2 e £ 1 &1 7
Wirdle s = 7}@_’5‘?' ;tl e 1557 ¥ CCly ”Lﬁ‘:ﬁ Geri s L
PR (4£29)-
Bwﬁ}ﬁ?~mmmwMMw~%?@§“£ngmmegi

CCly % | SR IIFE > B M35 15 T 7 £ B 0
o) e = fa k| “‘] i 3 AeE CCly #rif > e ] BUFHE 39 B 2
X7 RE (% 30)- Cd4£%—¥?&%$ﬁﬁ%’ﬁf“*%“
?ﬁiﬂUMMMdmmeW BN E A e o = AR A e i

J‘CCI iR TR Y Y ARR /)Uﬁ ¥ 5( 4 31)-CCly

Fgr.ﬁ- Mo 23 4F 5 0 $H975 glutathione 7 £ 23 B8 = 48
;W]Wmuiﬂﬁﬁulb%4”; glutathione 7 & (
T Tt

HE % ¢ > CCl, 2 & B E imPe 35 7 > = &3] eh
!liﬂ%ﬁﬂfﬂ*mw%fﬁqﬁkamiﬁJ@Z&’ﬂ‘ﬁW

LG P RRETT o Srius Red 2 ¢ > CCly 2 % 7 A 74

Wit = A ) e B A A AR 4 CCOly 3l A e s e 4 v
Flenbie > AF A3 i & (£ 32-828-29)-
DAY B R e R BB AR ASH ST

v}\x\-
w
[y
~—
o

22 F HAE R P BT - 2
71 - (£ 33-®B30)-
A AN B RE S ) £ 08605 BALBIC

¢ 7 H 3 q“@iﬁiﬂ p’?'}%q‘?q‘n | S 5F B 4 B ¥ BALB/C
g T, m”a*(CD3+)7 %@@(Jm\ 35+ Bl 32 %17 )o 4 B
v (CD19+) % 3 2. 4 (4o 36§ 33 #77 )o4 + & 0.1 gkkg
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LR g T e (CD3+) %3 2 o Al
A gy B nte (CD19+) % ¥ o
4 [ B WA S PR B2 ] S R R
PSS REYCR ST IF 41\?" 37~ 34 4
£

2 Pt dme (CDLUD) s
5. sk B A ELAS SHE 2 e e 2 A
¥+ BALB/c ] wuaéﬂ. Mac-3 2. 8257 &8 ¥

]
ZERNE SR RE R R SR SR ? e N R %
(Mac-3+)*=# 4 .+ = (lir'z\' 38 > E%‘] 35 #75% ) o

6. -] B EE K A F RN R S R A ) Eﬂ%i%
e B éﬂ’gf*“i‘m'tta?ifi“ (ﬁm 39 [l 36 #777 ) 4% A2
1lgkg sz @ E 2 01gkg § A ¥+ 34 ¥ fu Eriime

B EEE M o
(= )z FHdn A
1 w5k EHNe
()] B4 s wi54cs K WA e e oz 45
BEFR > 4ok 40~ B 37 #7157 o
(Qw itz F WA fe s 2 g5 e
(NK) e #m i H v 2 5f 4| y:flfé_ é 0.1
HE G LgKgE G EF > 4ok 41 ﬂ 7T
Q@) w Hrz F WAl ~ fusds o2 & 7 2
¥e (CD3+) % 3( 4r 4 42~ §] 39 #+ 7 )lfi’ B 1§.u;
%3 (404 43~ B 40 #7157 ) o
(A)w FHg ) L7 F 2 K WA e gk 2 e i%:'%t ¥ &
% i%g’;ﬁfﬁﬁ% ‘e R E 2 P 4ok 44 B 41
B & e HE 5 01g/kg? e 2 fi‘nﬂ g 5 1gkgy &
% 8w H 22k fw e (CD11b+)*% 3 o
(O)w T E oF WA~ w G4 2 v HiTh ¢ ¥ BALB/C ] &
¥ ifd Mac-3 2. B 587 ¥ > io#k 45~ B 42 #71 o
(6) = F4rz F 2% éﬁ“ =N ’i”J f@ﬁt EJL Evg wmbe B v e
4 H9¢ Ak A ek S 03309k 2 BB L EE > 4o
% 46~ B 43 #+7 o
FEM R RN P G e HicE F WA BALB/C | BA
L3 H A e ErElmie B 4 BH A p R E e

(NK)mfr MoEM G R TR o

4

n

(7) 5=
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2. GMP By 35 47FH &30
(O R s ke & CF B fpifla Ok
) EMET R EFRIL o 4ok 47 B 44 977 o
(2)x i”(pﬁ%@*—%’&ﬂlﬂw’f‘”i”’ﬁéé Ae% B n Tinre (CD3+)
BB 0 drd 485 B 45 4T o HACE B R aRh
i sldz % i w B w2 (CD19+)*% 3 £ "% M4 4o & 49~
Bl 46 #77% o
@Bz ey Hd B R B RIDF L FY B H Pk o
(CD11b+)*% % » 4e# 50 ~ B 47 #75% o
(@) e 3 ¥ef f 184 010 ghg £ 415123 0106 g %
W Frwre (Mac-3)% 3 4 3 2 » 4ok 51§ 48 #77% o
1 ¢

oy

(5) & i FT¥ i’%le‘f‘lr;— PO e F B B 4o
Ufﬁ;a 0.19 g/kg £ 0.57 g/kg 2w #F4cPf Fid b ek
» ek 52 ~ B8] 49 Fro o
(6) A% PR R R Rk i k¥ BALBIC /)
RAEEFH e Twe (CO3+)RFNLED S IEY o
gk g Fag by @ ¥ Fa Eeiiw? (Mac-3)*% #H 8 E e
(A ST R Tl
o Ew D B (R) R WARR ST A T
AP R R R ST G p AR GBI K H T
&5 1454+ 1.81nm; v 47T Ek s 5 148.8+ 1.88 nm e H kT 4 iH B4
] 50-%] 51 -

gh’{ et
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ARFLD D] R %ﬁwiﬂﬁﬁ%ftﬁmﬁﬂﬁﬁg

 FEE BT R FACRAARMR 2 Bk B gl | St F

i‘ﬁixflﬂﬁl—%\/} SEBNEZEE LT -

FE- 2 PR R R A B B2 BP0 21 %

2 R RESRET AL  LgEr A RFE SR s TER
T B B BT A AR LG Y RRRE D AP F TR

B
Bk o BRE B

gl

4.4

,h}

2 T ]
SR R ek B L SRS o I o e E R T ey
(- )] s 8
1 % 2H3%

AP BB h i)
foo fegs P EHE 72
VIAR ¥ SRR B A Y BT o
*ﬁ*#w— iﬁ;@éfdfé_(LDso){#ﬂ - BB R B RBHR T4

$%;q»eﬁw§ AR R PIARE P AL
it Lo g lﬁﬁms,}a)i % 150 mg/mL » H - # &
a‘k;%"sﬂli&«ﬁoﬂt“*:‘z%c,'méﬂﬂfl {7 20 A B R

KBRS 02lelog’§*"@‘ HETE 609kg- ] ik
fi’i‘ Foivp s 3N 6gkg s o] EFEE R 42 21 gkg
éd¢%ﬁ%«¢#27~14WMux ?*F”"5$W’%W€
s BRI o RN R PR F g R ] B F K
¥ e B LDgp A %] % %t 6~ 42 2.7 g/kg °

28 X i A Pk Wa A Ry BR)
CCIN R PR CE SRR - S O~ Wéuﬁzgo'
e B 2 AR Y RIS o HE 2R o fp R T
FEERELEFFF Y > 2bkp WL PpdE - TRL
EREMREIFEP R LEFH D F € RT3
Eobgm s Bz ok iRy DIt FRLE LTS RE 0L
&% oo F ‘Hwhmﬁhﬁﬁﬁﬁﬂw@ﬁo

8 FHREIPRF 2R IHTRERIHLE
R¥E o EARHEE LT ﬁ%’? FEHE L OprERSHE R
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gigx ? BUN F = » i @ BUN T ™% ¥ O EREF S s M R
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Creatinine ¢ § ikt 148 > & ¢ creatinine 2. /# F
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PR R R E B ] R % creatinine T *§ 5 e — 4R34
¥ creatinine i M TRk Hu R & P
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AR Mk o 2 of ) B G RERE B g o

BAIFL g AR AT > TR EEH L R e
A& d Bk o hydroxyproline X %% & F-v #5 = 4 o
il %_hydroxyproline sng ¥ 12 F %} 30 (g > 7 % K & 7 R
mivenfeh Yo hARmkr § L REF R B
hydroxyproline 3 & P? Bg3i 4c > 2 5K v /] Sk or JF 2 o] S g8 JB R X
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# 3~ Fn ﬂﬁ%ﬁ&%\ikosaponinD 2. HPLC z_& ~ #7

P Y (4 &) Saikosaponin Dt % ¢ ik & (ug/ml)
AR R 2 S 2 e
2 171 2.74
o 1.96 3.00
30 0.89 2.27
60 1.31 0.96
20 8.17 1.49
180 3.72 N.D.
240 3.14 ND.
300 4.66 N.D.
N.D.: not detected
Satkosaponin D
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% 4~ w g ¥ B4k & saikosaponin D 2 HPLC % £ 4 47

Saikosaponin D = # ¢ :E B (ug/mL
B (4 48) axosponinD s e Tk (ug/ml)
T AR F = ATk
5 N.D. N.D.
15 2.17 N.D.
30 2.58 N.D.
60 6.82 N.D.
120 7.41 N.D.
180 3.62 N.D.
240 2.85 N.D.
300 1.68 N.D.
N.D.: not detected
Saikosaponin D
8
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6
o
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A ]
B 26 ~ w i4c? hrsaikosaponin D e ¥k B SR gL
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25 ) BEFEAEL ) REERRE R FRESFENS PR

R E i g 8
Treatment Dose Body weight
(9kg)  pay1 Day 2 Day 3 Day 7 Day 14

Control 274+10 291+15 297+15 31.9+11 331+21
248 30 275+10 287+08 287+10 313+12 325+10
60 268+15 290+15 293+14 315+14 328+26

e s 21 268+15 270+32 268+41 300+25 320+24
42 275+15 287+12 293+15 31.0+14 327+08

kE 14 272+12 283+15 293+14 308+10 335+109
27 27.2+10 283+10 283+19 31.0+18 328+27

All values are means + SD (n = 6)

2O P RFFEANPE PR F KRB RES 283 &G &R
WE L
Trestment DOSe Body Weight (g)
KO Week 0 Week 1 Week 2 Week 3 Week 4

Control 274+16 331+20 354+22 375425  38.0+22
4% 033 27.0+12 320+18 341+13  358+19 359+20
100 263+22 309+29 323+26  343+34 343+25*
300 268+23 326+23  338+1l9 335+29% 33.6+26%*

fefs 023 261+22 313+28 337+31 359+35 360+36
070 267+19 322+26 348+28  361+28 367+23

210 272+15 322+24 345+34 365+38  37.0+39

kEFH 015 270+14  322+18 346+22  357+23  363+20
047 269+21 315+32 338+34  353+32 355+34

140 27.0+18 314+17 340+22  355+22 357+24

All values are means+ SD (n = 10). *P < 0.05, **P < 0.01 compared with control group

at the same period.
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Dose GPT GOT Albumin Gloublin
freament (gkg) (UIL) (UIL) (g/dL) (g/d)
Control 352+96  5L8+66  345+020  1.93+0.19
34 m 0.33 31.0+ 8.6 51.0+10.0 3.48+ 0.25 1.80+0.21
1.00 31.5+9.6 51.8+ 10.5 3.48 +0.25 1.64 +0.27
3.00 30.8+9.9 542+ 14.3 3.51+0.29 1.68 + 0.38
o 4 0.23 245+ 3.8* 426+6.2 3.23+0.27 1.84+0.19
0.70 29.31+6.2 498+5.8 341+ 0.25 1.80+0.20
2.10 259+4.0 482+ 4.7 3.39+0.14 1.81+0.19
K E 4 0.15 27.31+7.2 43.3+6.0 3.29+0.33 1.75+ 0.39
0.47 225+ 3.2** 444+ 4.4 3.43+0.16 10.74 + 0.37
1.40 30.1+11.2 457170 3.32+0.23 1.74 + 0.23

All values are means+ SD (n = 10).

*P< 0.5, **P<0.01

compared with control group

b PSRk R ] e Bk 8 X kG R

Tretmert Dose Totdl Protein BUN Creatinine
(g/kg) (g/dL) (mg/dL) (mg/dL)
Control 5.38+0.28 28.1+3.2 0.12+0.02
£ 0.33 528+ 0.34 25.8+5.1 0.11+0.01
1.00 512+ 041 24.1+28 0.11+0.01
3.00 5.19+0.40 22.7 + 5.5* 0.11+0.01
Fe ks 0.23 5.07+0.28 225+ 3.5** 0.10£ 0.01*
0.70 521+0.32 21.4+ 4.0** 0.11 + 0.02*
2.10 520+ 0.28 21.8+ 2.9** 0.10+ 0.01*
kx4 0.15 5.04+0.22 19.4 + 3.6%** 0.10 + 0.01**
0.47 517+ 0.34 20.2 + 2.3*** 0.11+0.01
1.40 5.06 £ 0.23 20.2 + 2. 1*** 0.09 + 0.01***

All values are means + SD (n = 10). *P< 0.5, **P<0.01, **P < 0.001
compared with control group
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F 9~ R F 2

}9;%7 b4 Pﬁ"’i’;ﬁg“

i
£ g

Sl RS R | Sk E e 28 % 4 S Y| BT

BV hgs =

Treatment DOse Liver Spleen
(gkg) ©) (9/100 g BW) ©) (9/100 g BW)

Control 2.21+0.26 5.81+0.49 0.14 £ 0.02 0.36 £ 0.05
ER 0.33 1.99+0.18 5.54+0.38 0.14 £0.02 0.39+£0.05
1.00 1.83 £ 0.24** 5.32 + 0.40* 0.14+£0.04 042 +0.11

3.00 1.79+ 0.18** 532+ 0.53* 0.13+0.02 0.38 £ 0.07

4 0.23 1.98 + 0.27 548 + 041 0.13+0.02 0.37 £ 0.06
0.70 1.94+0.21 5.29 + 0.35* 0.13+0.02 0.34+£0.03

2.10 1.88 + 0.08** 5.09 + 0.29** 0.13+0.02 0.36 £ 0.06

S 0.15 1.78 + 0.16*** 4,91 +£ 0.32*%** 0.13+0.02 0.36 £ 0.04
0.47 1.70+ 0.17*** 4,80+ 0.23*** 0.13+0.02 0.35+0.05

1.40 1.73+ 0.19*** 484 +0.13*** 0.13+0.02 0.37 £0.04

All values are means + SD (n = 10).

*P < 0.05,**P<0.01, ***P<0.001 compared with control group

48



TEZ R4 R OB

Treatment DOSe Kidneys Testes
(gkg) ©) (9/100 g BW) ©) (9/100 g BW)
Control 0.65+ 0.07 1.72+0.25 0.27 + 0.06 0.70+0.13
250k 0.33 0.63+0.08 1.74+0.14 0.27 +£0.03 0.74+0.08
1.00 0.57+0.08 1.69+0.14 0.26 £ 0.03 0.76 +£ 0.10
3.00 0.53+0.11* 1.55+0.29 0.25+ 0.06 0.72+0.14
e ke 0.23 0.61+£0.11 1.70+0.24 0.29+ 0.05 0.81+0.12
0.70 0.65+ 0.08 1.78 + 0.20 0.26 + 0.03 0.71+0.07
2.10 0.62 + 0.07 1.65+0.16 024 + 0.02 0.64 + 0.08
KE P 0.15 0.60+ 0.09 1.68+0.21 0.27+0.04 0.74+0.11
0.47 0.61+0.08 1.71+0.12 0.27 + 0.06 0.75+0.17
1.40 0.62 + 0.05 1.73+0.13 0.28 + 0.03 0.80+0.10

All values are means + SD (n = 10). *P < 0.01 compared with control group
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F A~ PR FE B EFFRRE R ERE P 28X &8 4] &
TR ~ R 2 T ,EL%‘« /ﬁaﬂ—l;f— 5
_ Control ER Fe ks kE F
orgen Hesions 0  (Bgkg (21gky (L40gkg)
Kidney  Infiltration, mononuclear 0/10 1/10 0/10 0/10
cell, focal
Spleen  Significant lesion 0/10 0/10 0/10 0/10
observed
Liver Infiltration, glycogen, 8/10 8/10 3/10 2/10
diffuse, minimal to
moderate necrosis, focal 0/10 1/10 0/10 0/10

! Incidence: No of affected mice/ Total of examined mice.

o 12~ PR FZ AR )R Fdek 2 o) R B RE ] B i

Hop g R

Dose

Treatment (ko) No.of PCE % of MN in PCE PCE/NCE (%)
Control 1021 32+19 7.2+09
R 3.0 1032 48+0.6 4.8+ 1.0

6.0 1031 46+15 A48+ 1.7
A2 2.1 1023 3.7+0.8 50+ 17

4.2 1036 3.8+0.9 5.0+ 2.0
kEP 1.4 1011 31+13 6.8+ 18

2.8 1022 36+16 4.8+ 1.0*
cyclophosphamide g 14 1006 11.2 + 2.4%** 3.4+ 0.6%**

All values are means + SD (n = 5).* P < 0.05, ***P <0.001 compared with control group.
ai.p.
PCE: polychromatic erythrocyte; NCE: normochromatic erythrocyte; MN: micronucleus
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213~ P EE AR LR E R R L R Bk b CClA S )
BT G R E s

Treatment Dose Body weight (g)

(g/kg) Week 0 Week 1 Week 3 Week 5

Control 31.0+0.8 33.0+14 378+ 1.0 405+ 1.7
CCl4+CMC 299+ 1.8 31.6+1.8 349+2.1 37.3+33
+%%% 033 305+ 15 30.3+2.2 33.1+29 34.7+3.0

0.10 295+1.8 29.0+15 33.1+25 36.6+ 3.2

+ 42 4 0.23 30.1+1.9 31.0+22 335+25 35.7+35

0.70 288+ 1.6 290+ 24 328+25 35.1+25

+-kE¥E$H 015 29.9+ 2.0 29.8+25 32.3+32 35.2+ 4.0

0.47 30.5+2.3 30.2+26 314+ 2.4 326+ 1.7*

All values are means+ SD (n = 10). *P <0.05 compared with CCl, + CMC group.

214 S EE KB R R ] S E K CClA S E R
e W fJ*J; GPT & g, 58

Treatment Dose GPT (U/L)
(g/kg) Week 1 Week 3 Week 5
Control 32.7+7.7 34.0+31 433.1+1.9
CCl4+CMC 495.3+ 183.8tH# 2539.9 + 1133.0t# 2428.9 + 1077. 141
+% %4 033 293.3+ 63.9** 2200.1 + 1147.7 1784.4 + 862.5
0.10 270.2 + 62.8*** 1094.0 + 560.8* 1204.4 + 311.7*
+ e 0.23 319.8 + 159.0%* 2281.7 + 1493.6 1633.3+ 997.6
0.70 342.0 + 75.6* 2208.0 + 997.2 2071.1 + 616.8
+-k¥% 0415 366.4 + 96.4 2619.3 + 1132.1 2167.8 + 729.9
0.47 328.0 £ 70.7** 2842.6 1042.8 2222.2 + 505.1

All valuesaremeans+ SD (n=10). P < 0.001 compared with control group.
*P <0.05, **P<0.01, *** P <0.001 compared with CCl, + CMC group.
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215~ e F AR PR F R R ] R E KT S CClAF
B M AR 1 AR R E B i

i . i
Control 1.94+0.20 51+0.2 0.31+ 0.04
CCl4+CMC 317+0.34"  86+0.8%  054+005"

+3 48 0.33 2.89+0.19 8.0+0.7 051+£0.05
1.0 2.82+0.15 7.7+05 0.52 + 0.06
+ie ks 0.23 2.86+0.29 8.4+ 10 0.55 + 0.06
0.70 2.82+0.31 8.4+0.7 0.52+0.05
tkE 4 0.15 2.93+0.41 8.4+08 0.54 +0.07
0.47 270+£046% 7.4+ 0.7* 0.51+ 0.07

All valuesaremeans+ SD (n = 10). P < 0.001 compared with control group.
*P <0.05, **P <0.01 compared with CCl,+ CMC group.

216~ e Bz bk FRE R PR FRESFH CCl4AFER ] &
Mt 3F4F i 975K 3% F 2 hydroxyproline 7 £ e 58

Protein Hydroxyproline
Treament i (mg g tisae) (u0/g tisso)
Control 143.3+ 2.4 177.9+12.6
CCl,+CMC 91.6 + 10.8" 568.7 + 130.0"
+7 3t # 0.33 99.0+6.3 539.7 + 161.7
1.00 112.8 + 13.9 370.7 + 100.4*
+42 4 0.23 775+ 18.6 539.8 + 96.4
0.70 96.7 + 10.7 432.1+ 1105
+ -k g 0.15 87.3+10.4 481.3 + 143.4
0.47 100.7 + 6.2 284.8 + 124.4***

All valuesaremeans+ SD (n = 10). P < 0.01 compared with control group.
*P <0.05, ***P< 0.001 compared with CCl4 + CMC group.
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LAT P EEFI AR P RE BB ) R kT COAHE | B
W 20 dp B P B F (4 2 glutathione 2 £ 2 58

Treatment Dose (g/kg) (I\r?r?]l;?r(::gl Sﬂﬁ% (M?rllgrgrllige)
Control 0.97 £ 0.23 1.8+0.2
CCl;+CMC 2.02+ 027" 37+16"

+ 2 b 0.33 1.19 + 0.34 3.0+08
1.00 1.11+0.14 28+0.8
+ e 4 0.23 1.73+0.80 27+07
0.70 1.37+0.55 2.7+06
+okE g 0.15 2.03+1.18 27+07
0.47 1.20+ 0.30 27+08

All valuesaremeans+ SD (n=10). *P < 0.05,"*P < 0.001 compared with control roup.

218~ P BB A B L R P AR L 2Pk F o CO4EE | R

(LR ERSSN QAR FR s TR

Treatment Dose (g/kg) Fibrosis area (%)
Control 0
CCl;+CMC 7.2+ 2.4

+ 7 4 0.33 6.3+15
1.00 54+ 1.2*
+ e 0.23 75+21
0.70 6.4+ 24
+kE 0.15 6.0+12
0.47 51+1.8*

All valuesaremeans+ SD (n=10). P < 0.001 compared with control group.
*P <0.05 compared with CCl, + CMC group.
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%010 AL AR m BRSOk F AR Bk B

& 8 1L g

Treatment Dose Body weight
(@kg)  pay1 Day 2 Day 3 Day 7 Day 14

Control 262+17 280+22 282+27 325+30 35220
248 300 253+10 275+12 293+27 303+18 332+16
600 255+24 277+30 292+31 302429 333+37

fo 45 260 248+12 267+10 27.3+10 307+12 332+16
510 247+12 275+14 27.7+19 310420 333+28

kE 4 078 258+10 27.0+11 275+15 307+16 327+19
160 260+15 275+14 288+21 320+23 347+29

All values are means + SD (n = 6).

20200 HCE KB WECEE R v GOk E 4 28 % kS ] B E

L
Treatment Dose Body weight (g)
(ke weeko Week1 Week2 Week3 Week4
Control 232+19 346429 361426 37627 394432
R 033  328+22 354+30 368+3 383433  30.3+40
100 335430 362433 371437  385+35  40.6+43
300 337+24 252437 362+37 378437 387+41
o 029  329+19 360423 366+26 387424  41.0+29
087 333+19 365+28 384+34 403+41 426441
260 323+25 350+27 360429  381+29 388427
kF 008  344+26 379429 395+32 413429  422+27
026 340431 371428 38540  413+43  433+45
078 336426 359426 36827 395431 399+3.1

All values are means+ SD (n = 10).
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21w AR Ak AR 2w ATk F P 28 kS 4] K 2

L e s E; ga‘rg

Treatment Dose GPT GOT Total protein
(9/kg) (U/L) (UL) (g/dL)

Control 34.4+86 54.7 + 20.7 5.39+0.22
%k 0.33 39.4+10.7 68.2 + 20.6 5.34+0.31
1.00 31.2+51 504+114 550+ 0.17

3.00 33.8+10.9 56.5+17.0 525+ 0.31

Fe ks 0.29 31.1+9.7 46.7 + 12.2 5.32+0.23
0.87 394+124 67.7+29.3 530+0.21

2.60 29.2+5.0 56.3+9.2 5.40+ 0.29

kX g 0.08 36.0+ 17.0 61.7 + 25.0 5.29 + 0.41
0.26 334+54 57.0+12.9 5.05+ 0.40

0.78 37.3+11.0 57.6+ 185 5.25+0.27

All values are means + SD (n = 10).

222w AcE A B GRS R AR F 4 28 3 A gH] B o

L g ﬁ; gqr;
AR T

Treatment Dose Albumin Globulin BUN Creatinine
(g/kg) (g/dL) (g/diL) (mg/dL) (mg/dL)

Control 3.24+0.27 2.15+0.22 30.7+5.6 0.11 + 0.02
S 033  334+0.29 1.99+0.33 272+27 0.11+0.01
1.00 346+ 0.27 2.04+0.21 26.1+ 3.9 0.10+ 0.01

3.00 3.39+0.33 1.85+0.24 262+34 0.10+ 0.01

ek 0.29 3.44+0.21 1.88 + 0.27 246+14**  0.10+0.01
0.87 363+032 167+035** 23.1+26***  0.09+0.03

2.60 343+ 0.32 196+ 029 234+36**  0.10+0.01

kE 4 0.08 3.38+ 0.54 191+022  212+24*** 010+ 0.02
0.26 311+0.34 1.94 + 0.27 245+ 43* 010+ 0.02

078  336+0.29 1.89 + 0.29 265+ 4.0 0.09 + 0.02

All values are means + SD (n = 10). *P< 0.5, **P<0.01, ***P < 0.01 compared with control

group
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223w FECE NP~ w BACRES R w AUk E P 28 % & G 4] BTRE

R E R Ry

Treatment Dose Liver Spleen
(g/kg) ©) (9/100 g BW) (9) (¢/100 g BW)
Control 2.21+0.25 5.66 + 0.85 0.13+0.02 0.33+0.03
3k 033  215+032 5.47 + 0.66 0.13+0.03 0.33+0.07
1.00  216+0.26 5.37+0.77 0.15+ 0.04 0.38+0.09
300 225+0.23 5.90 + 1.02 0.15+ 0.02 0.38+0.05
P 029  210+0.29 5.15+ 0.77 0.14+ 0.02 0.33+0.05
087  215+0.32 5.08 + 0.84 0.15+ 0.03 0.34+0.04
260  213+032 5.51+ 0.90 0.14 + 0.03 0.36+ 0.05
kF 008  220+024 5.23+ 0.59 0.16 + 0.04 0.39+0.10
026  214+0.28 5.01+ 1.00 0.14+ 0.02 0.33+0.05
0.780  214+0.17 5.40 + 0.63 0.14+0.03 0.36+ 0.06

All values are means+ SD (n = 10).

224w HECE AR m HECER R BHCKEF 28I KAH ] RT2E

1 £
Treatment DO Kidneys Testes
(g/kg) (@) (9/100 g BW) (@) (¢/100 g BW)

Control 0.63+ 0.09 1.61+0.15 0.24+0.03 0.61+ 0.09
58 033  0.62+0.08 1.56 + 0.11 0.23+0.03 0.57 + 0.06
1.00  0.63+0.08 1.55+0.13 0.24 + 0.04 0.59 + 0.08
300 0.58+0.12 1.48+0.20 0.23+0.03 0.60 + 0.09
o 029  0.65+0.05 1.59 + 0.10 0.22+0.03 0.53+0.09
087  063+011 147+ 0.14 0.24+0.03 0.56 + 0.09
260  0.63+0.07 1.62 + 0.14 0.24+0.03 0.62+0.07
k34 008  0.72+0.06 1.70+0.12 0.24+0.03 0.58 + 0.07
026  0.66+0.08 1.53+0.13 0.25+ 0.06 0.58+0.13
0.78  0.68+0.09 1.71+0.19 0.26 + 0.04 0.66 + 0.10

All values are means + SD (n = 10).

57



225w iR Ak AR 2w SR E S 28 X A S 4 BT
PR R TR 0 R T

. Control E S Fe K E
Organ Lesions
Q) (3g/kg)  (269kg) (0.78 gkg)
Kidney  Cast, foca slight 1/10 1/10 0/10 1/10
Hydronephrosis, severe 0/10 1/10 0/10 1/10
Infiltration, mononuclear 1/10 0/10 0/10 0/10
cell, focal, minimal
Renergation, tubule, focal, 1/10 0/10 0/10 0/10
dight
Spleen  Lymphocytic proliferation,  1/10 0/10 0/10 0/10
diffuse, moderate
Liver Hepatitis, granulomatous, 2/10 0/10 0/10 0/10

focal, giant cell formation,
minimal to moderate

! Incidence: No of affected mice/ Total of examined mice.

% 26~ HHTFE Nk~ w FAGER 2w HH0k 54 2 cyclophosphamide -]

Bk i Mk e P P

Treatment Dose No. of PCE % of MN in PCE PCE/NCE (%)
(g/kg)

Control 1034 32+19 7.2+0.9

z b 3.0 1007 3713 5.7+26
6.0 1025 35+08 6.5+13

iy 2.6 1008 32+12 45+22
5.1 1056 49+12 6.2+14

kxS 0.8 1049 47+0.7 46+ 1.3
16 1016 40+ 20 52+24

cyclophosphamide  0.1% 1006 11.23 + 2.4*** 3.4+ 0.65**

All valuesare means+ SD (n = 5). ***P <0.001 compared with control group.
ai.p.
PCE: polychromatic erythrocyte; NCE: normochromatic erythrocyte; MN: micronucleus
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127w HcE A m HAGE £~ » HEOTRH CO4 8 | BB

G A E P

Trestment Dose Body weight (g)

(g/ka) Week 0 Week 1 Week 3 Week 5

Control 306+13 326+35 374+ 46 39.3+5.0
CCly+CMC - 305+18  307+25  326+32% 332+36"
t24% 010 306+ 13 30.4+20 321+25 336+28

0.50 307+15  30.7+20 320+24 32.8+24

1.50 312+19  312+27 32.8+2.6 33.6+2.8

T % 0.10 309+12  308+10 33.0+ 1.7 330421

0.30 304+14  31.8+13 33.8+2.8 35.6+35

0.90 300+09  299+19 31.2+15 31.2+15

T 0.15 30.0+1.2 31.8+14 31.4+13 31.3+1.0

0.45 31.0+16  31.9+15 339+25 333426

1.35 306+13  31.7+16 34.1+20 34.6+25

All valuesaremeans+ SD (n=10). P <0.01, P < 0.001 compared with control group.
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28~ m WACE A B O A w B HOTAH COl4 35 BT § 5

% GPT it i 3

Dose GPT (U/L)
Treatment
(g/kg) Week 1 Week 3 Week 5
Control 329+21 30.2+37 31.7+49
CCl4+CMC 438.0 £ 209.7%  3029.8 + 766.9" 4176.7 + 1242 .4
+z 48 0.10 4420+ 99.7 3752.5 + 1340.7 4603.3 + 1731.9
0.50 374.3+170.9 3826.2 + 1453.8 43122+ 852.1
1.50 387.0+ 196.7 25485 + 755.9 2263.3 + 1058.4**
+45 % 0.10 564.7 +227.4 3416.9 + 1669.6 3992.5 + 1244.0
0.30 305.0+ 123.9 3415.1 + 1016.8 2840.0 + 1154.82
0.90 375.4+ 2045 3765.5 + 1444.7 2326.7 + 801.9*
+ 3 0.15 440.3+ 2715 4039.0 + 2227.6 3508.9 + 1259.4
0.45 422.7+197.7 2797.0+ 9234 2591.4 + 828.3
1.35 302.3+124.3 2629.5 + 1483.3 2382.2 + 1355.7*

All valuesare means+ SD (n = 10). P < 0.001 compared with control group. * P< 0.05,
** P < 0.01 compared with CCl4 + CMC group.
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229~ v HATR Nk~ w EATE A > @AORE CCI4 3 3 U

HE AL R R

Dose Liver Spleen
Treatment (gkg) (©) (©)
Control 20+0.3 0.16 £ 0.02
CCl,+CMC 2.8+0.6" 0.28 + 0.04™*
+ 2 4k 0.10 2.6+0.2 0.27 £ 0.02
0.50 25+0.3 0.26+ 0.03
1.50 2.6+0.2 0.27 £ 0.03
+# % 0.10 26+0.2 0.28+ 0.02
0.30 29+05 0.31+0.06
0.90 2.6+0.2 0.27 £ 0.03
+3F 4 0.15 2.6+0.2 0.28+ 0.02
0.45 27403 0.29+ 0.03
1.35 2.840.2 0.30+ 0.02

All values are means + SD (n = 10). P < 0.05, **P < 0.001 compared with control group.
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%30~ m AT B BACH A~ SO RS CCI4 5 1T 0

% 30 F % hydroxyproline 7 € 1§ %

Treatment Dose (g/kg) (mgl:;rgtf[ei'snwe) H{S;g}[/lzge')n €
Control 197.7+7.1 277.2+39.7
CCl;+CMC 146.3 + 17.8% 514.9 + 177.3%

+ % 8 0.10 151.0 + 13.4 517.5+ 94.9
0.50 155.0 + 15.3 625.9 + 166.0
1.50 145.4 + 8.2 556.0 + 90.4
+# % 0.10 142.7 + 11.6 497.8+194.0
0.30 145.9 + 14.1 453.3+150.3
0.90 141.8+9.5 393.8+189.1
+ 3 0.15 157.8+ 14.8 365.6 + 106.0
0.45 156.4 + 18.2 370.7+89.5
1.35 140.8 + 15.6 455.7 + 140.4

All values are means+ SD (n = 10).

#P < 0.01 compared with control group.
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% 31w HE3 Kb~ w HATH A~ w AR CClA 3 3 B [ 7HE 1 4+
B i F L ARA 2 glutathione 7 £ R

T Doy e cusnoe
Control 1.2+0.1 27+08
CCl;+CMC 2.8+ 0.5™ 5.0+ 4.0
+2 &k 0.10 34+21 59+4.1
0.50 3.2+0.3 8.6+ 38
1.50 32+02 145+ 5.1**
+ % 0.10 3.1+0.6 49+ 46
0.30 3.7+12 8.6+52
0.90 3.8+19 13.4+ 6.2%*
+ 3Rk 0.15 2.8+0.3 6.7+4.1
0.45 28+04 6.9+4.4
1.35 3.2+05 11.9 + 6.8*

All valuesaremeans+ SD (n=10). P < 0.01 compared with control group.
*P <0.05, **P<0.01 compared with CCl, + CMC group.
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% 32> w G4t Kk~ GATk & > v FAUERHE CClA 3 B EE § F
R

Treatment Dose (g/kg) Fibrosis area (%)
Control 0
CCl4+CMC 6.3+ 1.4

+ 2k 0.10 6.2+ 30
0.50 53+22
1.50 43+0.7
+¥ % 0.10 69+ 17
0.30 6.5+ 20
0.90 5.0+29
+3E 0.15 56+23
0.45 47+ 17
1.35 43+11

All values are means+ SD (n = 10).
P < 0.01 compared with control group.



Bl 28~ w 15472 Kb ~ w40k &~ w BAERH CCl4 3 3 B i34 i
AR e B (HE %4 )
. control ; -+ : CCl,+CMC;
CCl,+w 354z 2 K # 1.509/kg ;
: CCly+w 5 47$ % 0.90 g/kg
: CCly+w #4738k 1.35g/kg

[41- "~ [ -
N T T
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Bl 29~ w3472 Kk ~ = HA0k &~ w R CCl4 33 B 54 5

R R 2 B (diriusred % ¢ )
_+ :control ;

+ : CCl4+CMC;

¢ 1 CCly+w 3477 5F 4 1.50 g/kg ;
¢ 1 CCly+2 #3478 %= 0.90 gkg

T I CCly+e F53E 8 1.35g/kg

‘—lL \_‘\w

’

TR

’
=z
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2033~ p B A Al L e R A L SR R S R E R

Body weight
Treatment Dose (g/kg)
Week 0 Week 3 Week 6 Week 9 Week 12 Week 15 Week 18
Control 05%CMC  2450+1.55 25.17+1.86 25.92+1.69 26.33+0.98 27.50+1.00 28.00+0.84 25.83+2.94
+z K 01 25.17+2.18 26.25+1.70 27.25+1.51 27.20+1.52 27.00+2.18 27.90+1.64 27.50+1.77
0.5 24.42+2.42 25.08+2.44 24.75+2.38 24.83+t2.44  24.33+2.38 25.17+2.07 24.67+2.68
1 24.42+2.29 23.50+2.77 23.58+2.56 23.80+2.66 23.80+2.51 24.30+2.82 24.70+2.82
+4c 0.1 24.92+1.53 25.67+1.86 26.08+1.88 25.33+1.97 26.25+1.81 26.00+£1.52 26.50+1.34
0.5 24.83+2.46 26.75+2.44 26.42+1.83 26.50+1.70 26.75+1.94 26.83+1.57 26.92+2.01
1 25.42+3.31 23.75+2.60 25.25+2.98 23.08+4.71 24.17+3.25 24.08+3.25 24.50+3.32
+ e s 0.1 24.00+2.00 24.83+1.83 25.00+£1.67 25.08+1.59 24.83+1.83 24.25+1.51 24.67+1.21
0.5 24.33+2.50 25.50+2.92 25.50+2.86 25.50+2.61 24.75+2.36 24.83+2.70 25.25+2.30
1 25.08+1.32 26.25+0.61 26.17+0.75 26.50+0.84  27.00+1.14 26.75+1.17 27.17+0.82
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5033 st B A F A PR E RS ] R Rk R E S PR ()

Treatment Dose Body weight

(gkg) Day 21 Day 24 Day 27 Day 30
Control 0.5% CMC 27.58+1.36 27.92+1.43 28.50+1.79 28.58+1.72
+ 3 F 0.1 28.20+1.82 27.40+1.47 29.10+1.14 28.10+1.39
0.5 24.83+2.52 24.83+3.19 26.08+3.95 24.83+2.94
1 25.10+2.16 25.20+2.68 25.70+2.05 25.60+2.82
+ 4 B 0.1 26.50+1.79 26.33+1.60 26.58+1.59 26.67+1.37
0.5 27.58+1.69 27.67+1.75 27.67+1.83 27.42+1.36
1 26.00+3.33 25.25+3.01 26.42+2.92 25.33+2.84
+ 42 4 0.1 24.33+1.86 24.33+1.17 24.92+1.32 24.75+1.70
0.5 25.50+2.43 24.92+2.60 25.58+2.60 25.67+2.34
1 26.75+1.25 27.25+1.37 27.83+0.75 27.25+1.17
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Body weight (g)

40.00

—# 4 (Control) — & HfL0.1gks —HKf05gks —HKflgkes —KH 01gke
— K 05gke  — M 1g/ke —— 3 $r 0.1 g/kg MmHr05gke  —mrlgke
35.00
30.00 - F
r i e —
;: T —< $ —
2500 1 %%tﬁhébé%
T | Nt 1 : *
2000
15.00
10.00 - . :
0 3 6 9 12 15 18 21 24 27 30

Day

B30~ | %2 08 & fE LM S E 2 BB
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% 34~ BALB/c /] B i o) s ¢ 8 4 # 2. NK cell activity (%)

Treatment NK cell activity (%)
(g/kg)
05% CMC 1.13
+z k4 0.1 2.6
05 4.62
1 3.47
+4 5 0.1 213
05 2.56
1 2.47
+ e ¥ 0.1 1.66
05 3.45
1 3.97

5.00
450 -

400 -

3.00

2.50

200 -

150 -

100 -

0.50

0.00 . ' . ! ! : :

EE mbolg/kgFa{L0Sg/ke Folfb1g/kg ERE 01g/kg #TREO0Sg/kg #F 1g/kg  EF0ag/ke HHOSg/kg HHB1e/ke
(Control)

BI3L. ) %o iR 5 4 WA & P s s A XA e (NK) ehd B
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% 35+ BALB/C /| &5 - % 3 ;8 4 # 2. CD3 (%)

Dose

Treatment CD3 (%)
(g/kg)
05% CMC 26.17
+ 7 4 0.1 27.89
05 25.97
1 26.54
+4 5 0.1 35.49
05 25.71
1 20.09
+de ks 0.1 28.93
05 33.69
1 31.23

70.00
60.00

50.00

40.00
30.00
20.00 -
10.00
0.00 -+ T T T T T T T T T

PEIHE ZokME01 FRRE0S ZOR{E 1 gke A 01gke BUR 05gke 8XF 1oke HHE 0.1 kg B 0.5 gke KDY 1 g/kg
(Control) olkg glkg

B132~ s F AN WA PR Eded 2 R B4R BALB/C | R
v T iwee (CD3+)2 0 48
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4 36~ BALB/C /| 57 | 22 ;8 44| 2 CD19 (%)

Treatment Dose CD19 (%)
(g/kg)
05% CMC 24.09
+ 7 4 0.1 35.16
05 3291
1 37.13
+4 5 0.1 27.55
05 32.49
1 29.37
+de ks 0.1 28.68
05 22.31
1 19.03

4500
40.00 -

35.00 -

30.00
25.00 -
20.00
15.00 +
10.00 -
5.00 -
0.00 T T T T T T T T T

PERIEE FORMB 0.1 ghe SRR 0.5 ghke FOR(L 1 ke 8RR Olgke BRR 05gke  BRH 1gke HHKY 0.1 ke MK 05eke  HHED 1 o/ke
(Control)

Bl 33~ ) et B Rk WA ) S Fdede 2 ] Skt B4R 3 BALBIC ) K
% 3§ 5 B im#e (CD 19+)2 1 5F
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% 37~ BALB/C /] /55 /| 425 ;8 9l # 2 CD11 (%)

Treatment Dose CD19 (%)
(g/kg)
05% CMC 24.10
+ 7 4 0.1 30.77
05 26.51
1 21.71
+4 5 0.1 23.40
05 25.19
1 24.15
+ e 4 0.1 24.04
05 23.35
1 36.23

45.00
40.00 -
35.00

30.00 -

25.00 -
20.00
15.00 -
10.00 -
5.00 -
0.00 + T T T T T T T T T

PRl FOR(B 00 kg FORIE 0.5 gke FOR1L 1 ghke 8RR Ol gkg ERH 05gke BRA 1gke MK 01 ghe KK 05eke K 1 gke
(Control)

134~ | %2 8 % of WA~ ) 2B 2 ) %2 B 4 ¥ $ BALB/C | B
% 5 ¥ 5 3% v (CD 11b+) % 32 32 8
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% 38+ BALB/C /| &5 - % 3 ;8 4 # 2. Mac-3 (%)

Dose

Treatment Mac-3 (%)
(g/kg)

05% CMC 1.30+£0.24

+7 44 05 1.37+0.06

1 1.66+0.10

05 0.82+0.25

+4 5 1 1.45+0.18

05 1.33+0.21

1 1.83+0.23

e Mac-3 (%)
(g/kg)

1.30+£0.24

05 1.37+0.06

2.00 -

1.50 -

1.00

0.50 i

0.00 . . . . . .

EH| KK H KD &RAROS &A1 AHS aAHl
(Control) 0.5g/kg g/kg g/kg g/kg g/kg g/kg

Bl 35~ ] s B Ak A ~ v AP 2 v 3404 ¢ ¥ BALB/c /) &% if
% Mac-3 2 F2 5
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4 39 BALB/c | &3 | s B8 A2 % Hn Fegine B gis (%)

Treatment (I;/cl);e) % WS (%)
0.5% CMC 1.25
HEEFQIR 0.1 0.29
0.5 0.28
1 0.22
+4 5 0.1 0.33
0.5 0.54
1 6.20
+ e ks 0.1 7.71
0.5 0.23
1 1.33

g |
7

6

5

.

.

.

i

o - ,ﬁ,-ﬁﬁ,i, , -

A F=kiE b =1 gkR 01 gt 05 #RF 1 fHE0.1 MHEr0.5 HHEr1
(Control) 0.1g/kg 0.5g/kg g/kg g/kg g/kg g/kg g/kg g/kg g/kg

e er R A KR~ R e R ) & 45 4 BALB/C ) &
E
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£ 40~ w FAE K WA m iR 2w BECRE R R E R g

z

Treatment Dose Body weight

(g/kg) Day O Day 6 Day 12 Day 18 Day 24
Control 0.5% CMC 28.67+1.37 30.83+0.93 29.58+0.74 30.25+1.08 30.67+0.93
+3 48 0.1 30.17+1.25 29.25+1.89 25.86+2.55 25.36+1.11 30.33+1.66
0.33 25.83+2.38 26.75+1.17 27.00+1.05 26.58+1.39 26.92+1.39
1 28.08+1.56 29.50+2.37 28.75+1.92 28.10+1.60 28.83+2.29
+42 4 0.1 27.58+1.48 27.00+2.70 27.75+1.33 27.00+1.62 26.75+3.27
0.33 28.00+1.91 28.75+1.97 27.92+1.66 28.92+2.04 28.42+1.93
1 26.42+1.64 27.42+1.99 26.67+2.07 27.92+2.13 27.42+1.72
+ 45 5 0.1 27.00+1.44 27.67+1.72 26.92+1.56 27.50+1.26 27.08+1.32
0.33 25.83+2.09 26.25+1.29 26.17+0.82 25.83+1.75 25.92+1.69
1 25.83+0.98 26.83+2.58 26.58+2.52 26.77+2.90 26.33+2.56
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40.00

30.00

25.00

Body weight (g)

20.00

10.00

el B kib0igks A RML033gks —— & Ekblgks ——mf01gks

——m#Er033gky —mirigkg —# 1 0.1 g/kg A 033gks —— K 1ok

0 6 12 18 24
Treatment (days)

B 37~ v 3402 K A - 2 B4R 2 v GAUREF ) QLR PP

fi
Z]
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% 41~ BALB/c -] Bl it w i dr A2 NK cdl activity (%)

Treatment Dose NK cell activity (%)

(g/kg)

0.5% CMC 4.96

+2 48 0.1 8.74

0.33 4.00

1 6.27

o 0.1 7.06

0.33 6.24

1 4.96

e 0.1 5.34

0.33 7.15

1 9.38

10

7 -
6 -
5
4 -
3 -
P

1

0 -

%”‘zﬁ‘%%ﬂ mrkﬂ: 7M[: Z=HAE ﬁiHOl A ﬁiHl n‘?ﬂ%ﬁ}m AR %H*ﬁﬁl
(Control) 0.1g/kg 033gfkg lg/kg g/kg 033g/kg g/ke g/kg 033g/kg g/kg

38~ = e F %11)@?'1 w2 w4k ¥ 4 BALB/C [ B M
% nve (NK)ehd B 12 305

[Z]
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4 42~ BALB/C | g%+ v e # 2 CD3 2 /3

Dose

Treatment CD 3 (%)
(g/kg)

05% CMC 26.17
+z k4 0.1 27.89
0.33 25.97
1 26.54
+4 5 0.1 35.49
0.33 25.71
1 20.09
+ ek 0.1 28.93
0.33 33.69
1 31.23

40.00

35.00 -

30.00 -

(Control)

Pl *Jrfh()lg/kg k10033 *Jrﬂzlg/kg
ke

2500
2000 -
15.00 -
10.00 1
5.00
0.00 -

éAHO kg éA#OB g/kg 1A 1 gke fE#’z}O ke *E#S}OB g/kg HH 1 ghke

Bl 39~ = F AT A SF G

P2 (CD 3+)2

sw kol 5w 3 4ck  $ BALBIC

vy
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% 43~ BALB/c | g%+ v F4c @l #2 CD 19 2 ¥ 5(%)

Treatment Dose CD 19 (%)
(g/kg)

05% CMC 31.63
+ 7 4 0.1 32.46
0.33 21.75
1 27.95
+4 5 0.1 27.70
0.33 36.48
1 27.72
+de ks 0.1 28.02
0.33 26.01
1 35.21

45.00 ~
40.00

35.00

30.00 -
25.00 -
20.00
15.00
10.00
5.00
0.00 - T T T . | T T T T

ERIEE FoR{b =oR(b FoR{b xR 01 gXR  #R 1 01 HHE M1
(Control) 0.1g/kg 0.33 lg/kg g/ke 0.33 g/ke g/ke 0.33 g/ke
g/kg g/kg g/kg

B 40~ = Fi4ch o WA~ = FEoE s 2 v Bichk ® $ BALB/C | B ¥ i
B ‘m#z (CD 19+)2. #
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# 44 - BALB/c /| Bl % v 3 4c @A 2. CD 11 2 ¥ (%)

Dose

Treatment CD 11 (%)
(g/kg)

0.5% CMC 39.06
+ 7 4 0.1 23.04
0.33 40.90
1 36.01
+4x 7 0.1 32.27
0.33 45.64
1 51.76
+ e ks 0.1 33.75
0.33 30.14
1 35.21

70.00
60.00 -

50.00 1

40.00
30.00 -
20.00
10.00
0.00 - T T T T T T T T T

Pl FOk(EOlgke FOKE033 FOkibloke BKH Oloke M 033gke BKH lgke KB O.lgke MY 033gke KK 1 oke
(Control) a/kg

Bl 41~ = 5402 K 8lA ~ v e 2 v e 2 4 BALB/C ) &% if x
H i 3f w¥e (CD 11bt+) %53 2 B2 58
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4 45~ BALB/Cc -] K% 4 w5408 & 2. Mac-3 (%)

Treatment Dose Mac-3 (%)

(g/kg)

05% CMC 9.80

+ 7 4 0.1 13.74

0.33 10.82

1 9.75

+4 5 0.1 7.48

0.33 8.69

1 11.27

+de ks 0.1 12.62

0.33 13.71

1 12.64

20.00
18.00
16.00

14.00

1200 -
1000 -
800 -
6.00
400 |
200 |
0.00 ‘ ‘ ; ‘ ‘ ‘ ; : :

I kB0l gke FORIE033  FOKfblgke BXR 0lgkg (A 033gke KA Lok D01 ghke HHBF 033 ghke  HH 1 olke
(Control) glkg

W42~ w4z F WA~ v @ioke s 2 v @itk 2 BALB/C | B i
Mac-3 2. #2 &
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4. 46 ~ BALB/Cc /| R 5% v 3478l A 2. % 5 F efim e 5 oS 14(%)

Dose

Treatment (@ka) Eraett (%)
05% CMC 17.14
+2 48 0.1 17.65
0.33 31.51
1 22.89
+4 5 0.1 10.20
0.33 23.98
1 29.00
+ e ks 0.1 24.02
0.33 14.00
1 13.88

40.00
35.00 -

30.00 -

25.00 -
20.00
15.00
10.00
5.00 -
0.00 T T T T T T T T T

I FOREOLgke FOR(E033 ZOR(E lghke ERA 0lgke 8RF 033gke 8RKA lgke #HB3 0.1 gke Mik7033gke ## 1 oke
(Control) olkg

W43~ = e h o WA~ = FEuEs 2 v Aok * 4 BALB/C | BUF

o’ Z Ao L 5 EH %93
E efiim e B s 1 B AR

N
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3047w HECR R AR KRB SR SR R

Treatment Dose Body weight

(g/kg) Day 0 Day 4 Day 8 Day 12 Day 16 Day 20 Day 24 Day 28
Control 24504155 25.17+41.86 25.92+1.69 26.33+0.98 27.50+1.00 28.00+0.84 25.83+2.94 27.58+1.36
0.063 26.25+2.07 27.33+1.60 26.42+2.04 27.42+235 2750+1.90 27.33+1.97 27.17+273  26.67+2.50
+¥i Fk 019 27504311 28.33+3.16 28.83+3.11 30.60+2.63 28.58+3.34 29.83+3.66 29.33+3.03  28.67+2.96
057  26.42+1.77 27.9242.29 27.58+1.63 27.92+2.62 28.42+2.84 28.08+2.99 28.08+2.60 27.50+2.51
0.106 27.75+1.08 24.17+325 28924242 29.17+2.36 28.58+1.93 29.08+2.44 28.08+1.77 28.17+2.27
+E i 032 27.75+1.84  29.00£1.76  28.33+t1.47 28.92+2.20 29.17+1.83 29.50+2.00 29.08+2.04  28.08+1.69
097 26.25+2.81 26.58+2.85 26.50+2.83 27.08+2.63 27.25+3.01 27.00+2.77 27.33+2.27  26.50+2.37
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Body weight (g)

=8 J% 4| 42 (Control) ——of 5 i 4 0.063 g/kg
45.00 - —— g HE0.57gke o FHriddn0.106g/ke
—— ®Brika 0.97 g/kg

30.00 - [>_7Ié

0 4 8 12 16

Treatment days

Bl 44 ~ 33400 Rk d gt B/

92

—— R FiEM0.19g/ke
——Robrig A 0.32 g/kg




% 48~ BALB/c /| Rg % v F40k M % 2 A 2. CD3 2 2 55(%)

Dose
Treatment CD 3 (%)
(g’kg)
12.51+0.70
0.5% CMC
0.063 29.96 +6.74
0.19 32.40+5.14
T H R 0.57 19.44+3.89
0.106 24.09+4.78
0.32 30.63+4.69
TR A
0.97 40.33+11.67
60
50 |

CD 3 (%)
w
o

h"lll'

Fegl4H EEEEH 0063 EFIEN 019 WEEENY 057 ByEhr 0106 RkyERr 032 BAiEh 0.97
(Control) glkg glkg glkg g/kg gkg gkg

& 45~z ﬁf{)&‘{ﬁ;}; * B3k WA 4 BALB/C | B2 % i x T w2 (CD3+)

2
=

RS

; B
R

-~ A
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% 49~ BALB/c | Big¥%7 w B0k * 2 3pk WA 2 CD 19 2 2 5(%)

Dose
Treatment CD 19 (%)
(g/kg)
40.02+10.15
0.5% CMC
0.063 37.17+6.59
0.19 42.61+5.50
+¥F Gk 0.57 30.59+4.80
0.106 41.14+5.95
0.32 29.79+6.44
R A
0.97 22.30+4.27
60
50 |
40
<
S 30 f
—
o
(@)
20 |
10
O L L L L L L

kA A 0.063 HFEL 019 MEFFEK 057 WiiEk 0106 BekniEiy 0.32 s 0.97
g/kg gkg g/kg

(Control)

B 46~ 2 54Tk SER R & Sk A4 BALB/C /)

=
s

A

(w.

=hg

gkg

gkg gkg

94

by

2 % @ w T wee (CD 19+)



% 50~ BALB/c | B5 %7 w @4kt A 23 WA 2 CD 11 2 2 5(%)

Dose
Treatment CD 19 (%)
(g/kg)
38.42+15.42
05%CMC
0.063 38.66+8.30
0.19 32.2+3.92
+ R F 0.57 36.47+2.64
0.106 24.51+4.92
0.32 43.15+5.07
+ kb 8 R
0.97 18.87+3.92
60
50 -
40 r
S
o 30
o
a
O o0
10 -
O ! ! ! ! ! !
PERIGE EEEER 0063 MEEIEN 0.19 MESEIERr 057 EERr 0.106 ERyIERr 032 BENEk 0.97
(Control) gkg gkg gkg gkg gkg gkg
B 47~ = @%{u&é{ﬁ#; * B3k A4 BALB/C ) B2 % if & (CD 1lb+)*%
2P
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% 51~ BALB/c | BUg % » 34Tkt A &I E# 2 Mac-3 2 #2558 (%)

Dose
Treatment Mac-3 (%)
(g/kg)
2.96+1.41
0.5% CMC
0.063 3.08+0.64
0.19 4.75+0.99
+ R Fek 0.57 2.52+1.27
0.106 4.25+0.52
0.32 1.84+0.89
R R
0.97 2.41+0.99
.
6 -
5 -
g 4
b
&
s 3|
2 -
1 -
0

R BEEN EEEN mESN RSN BheR  Bihish
(Control) 0.063g/kg 0.199/kg 0.57g/kg 0.106g/kg 0.32g/kg 0.97 g/kg

B 48 ~ v F ATk R * 23 WA 5 BALB/C ] B2 ¥ i 2 Mac-3 2 ¥

R
1
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A

3

# 52~BALB/c ‘| B 5 %

Hi i 12(%)

e B ATRSER A B R R A 2 f o B B

Dose

Treatment 5 v E 1 (%)
(g/kg) ]

11.13+1.78

0.5% CMC
0.063 12.41+1.73
0.19 15.94+5.08
+¥ G 0.57 17.20+2.64
0.106 0.43+0.05
0.32 7.46+2.93

A A
0.97 12.28+1.99

25.00

Phagocytosis activity (%)

20.00

15.00

10.00
5.00 i
0.00 ‘ ‘ ‘ e ‘

Pl SRR SR 019 WEEEMEMY 057  JREGERL  JRRYEM 0.32 Fkyihr 097
(Control) 0.063 g/kg o/kg kg 0.106 g/kg o/kg a/kg

B 49 ~ w Ak HiAs A LR A BALB/C | R2 ¥ i Bt 3o
7w 12(%)
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5. - CCMP98-RD-107

\\‘4

AR E B A kAL AT R R

MR R (2-2)

q

g g Ttk M Rk 3 A
16@%%%§\26$%§

W %

Bt R ik

AEEAFTRE TP E A HERE 2 2P o AR R 2
A i P E R A A ST B By 2K B R B S 2 2 A
L B R mied PR ALY B R AR EREAHET -

AT R F = R GMP ¢ # ] 5 é’/% iﬁﬁlf‘f' GF HAc R wm 5 i oF Waps
R (2) F itgj;qﬁﬁﬂﬁ;w%*fruﬂm o o] YRR HT ik T 5 8.7- 1132 nm - 41
?HRCQﬁﬁﬁﬁb’»%ﬁ%plﬁﬁg @ﬁ¢¢*+%Aﬁm£ A
AAENEE Y ERFERBY GTBTRE - PR BRSBTS
Moo E e

AP FRETIEL AR BRI AU RBEF 2 27 o

M4t @ e of -7 B2 R > HPLC # 47 » % 2432k > w2 4 2



Number: CCMP98-RD-107

Study on Development and Safety
Evaluation of Nanosizing Chinese M edicine
Prescription (2-2)

Shu-Jen Chang?, Wen-Chuan Lin*, Jing-Gung Chung®, Gou-Jen Wang?
'China Medica University, °National Chung Hsing University

ABSTRACT

Aim:

Nanotechnology stands for an important position in the 21th century. It can be applied in
medicine, pharmacy and Chinese herb medicine. However, the influence of nanoparticles in
physical property, efficiency, safety, and quality control must be considered. In this integrated
project, nanosizing process and safety evaluation was investigated. We compare the difference
between spray dried powder, commercia products and nano-scaled Chinese herb medicine
prescription.

Method:

In this study, the particle size, HPLC analysis, safety evauation and cytotoxicity of
nano-scaled and traditional herb Xiao-Chai-Hu-Tang were investigated. The spray dried
powder and commercial products are grinded with nano grinding machine to produce
nano-scaled herba powders. The distributions of the diameters of the nano-size particles are
examined by the nano characteristization equipments such as TEM and SEM. Toxicity of
animal and cell model also under investigated.

Results & Discussion:

Nano-scaled technology development and safety evaluation of Xiao-Chai-Hu-Tang
finished in 2009. In the first project, to establish HPLC analysis method and pharmaco-
kinetic study for nano-scaled Chinese prescription, and to integrate the results of four projects
were considered.

Form the experimental results indicated that the average particle size of Xiao-
Chai-Hu-Tang are 8.7-113.2 nm. Analysis of marker components showed that the content of
nano-scaled materials are higher than spray dried powder and commercia products. Safety

evaluation results indicate no acute and chronic toxic to animal test as well as cell test.
2



This project integrates the results for establishing methods for preparing nano- scaled
Chinese medicine prescription, quality control, safety evaluation. All results will be provided
to CCMPfor future reference.

Keywords: Nano-scaled Chinese medicine prescription, HPLC analysis, Safety evauation,
Cytotoxicity
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R FH ik

RET R R MR e R e s o AR S d 2 R
GMP ¥ # fdt -] 3 0 8 v Fic B 2 +&éw£%$#maﬁﬂﬁww)é
2”'ﬁ%%;$%n&£ﬂﬁwﬁ 4 55y 100 B RHLE F B E

WETBOCH AL R 2P L oSk BIPFREARH -
,‘;%gﬂ:i%wﬂﬂzﬁ %ﬁﬁ&bﬁ&m#%%ﬁpﬂ
1A P RMPFESFES L RR G BIRE
HPLC % ®% # :
1. % +7 ¢ (Column) (1) LiChrospher®100 RP-18 ( 4 47 * )
(250x4.60mm > 5 um > Merck = & )
(2) Synergi 4p fusion-RP80A (# 4 & * )
(250%4.60mm > Phenomenex®)
3 ¥ 1L(Pre-column) (1) LiChrospher®100 RP-18
(2) Security Guard Guard Cartridge

N

3. Fif (Pump) Perkin Elmer series 200
4. 1 i & (Detector ) Perkin Elmer 785A
S. ff 4 il Quick Chrom (zt &2 7))
6. p % B~4k ik (Autosampler) Perkin Elmer USA
7. & & ¥ (Printer) HP Laser Jet 1022n
(- )¢ &2 &2 qpih s o a7
1. #% &% m/@“’

()] %= # /§V§ T go e Bk 1}5&;-}_‘-},, (;;"F Lok ds ) A
= 7. GMP *# Z g+ ; ]E 170 2 7-200 2 7 ehe &

’H’é\: J\ﬁ}—k:B’»a/,,\w ‘@ld\a Ny ,gpg%#*w#%(p\);)%ﬁﬂ
sk (Co 4eprA3H) & 16 27 » 232 2 GMP e~

YRR

(2)% K - @Az @ B g /ﬁpﬁ%iwﬁf%n JE ﬁﬁgF“L““‘@ ;L
B wWAR 0 3R Tiﬂﬁgi %5 4 k= 300 nm 2T o od @i
A fite e (%5 1A~1C>2A~2C>3A~3C) » #3|= 82

FThts (% 1B~-1D-2B~2D>3B-~3D) -
2. HPLC 4 47 % o
(D& 53 Rk pe
A.Baicalin 1% %3 ;%
HH baicalin %% 5-10mg £ » 5mL % 5312 7 f%
F310mL > 425 A BT T LB SREE 2 % (200
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pg/mL) -
B. Baicalein & %3 /%

AP~ bacdeint:-% 5 1mg % » 5mL % £ ¥ ¢ f§ 2
FX5mLoARZQFARTE 0 TR ERELRE 2 R (200
pg/mL)

C. Saikosaponin A &2 73 i

it # saikosaponin A %% 5 1.0mg % » 5mL % & 5%
MR FEE SmLo RFRRTE  FRIREEE
7% (200 pg/mL)

D. Saikosaponin D & &% %

% 4 saikosaponin D % # & 1.0mg & » 5mL % £ 5%
MPRERTELI SmL RFARTEE TR REEREEFR
7% (200 pg/mL) °

Qe &% R i
FREH P B FE A EAA) - Fack s kb
B) - ;%%”‘ﬁ%@(C)zz kG A BD)E 124K & E 3 ;. ¥
SOmL = &35g¥ » 4 x» 20mL P gRAR 0 URFART X
15424 €% ZK’VXB’*F,F,,Qﬁ,}a__Lﬁgﬂi’r.xZ:f
%o 1P R 3;; 3 50 mL o 12 022 pm B RNV R 1S 1T R
T2 ki = HPLC & 47 -
Qe LY ir
™ pic & g (micropipet) #F fx & P~ i £ 0 baicdin -
baicalein ~ sailkosaponin A ~ sailkosaponin D % £ & 2.2k i =
o EpRAE 2z o kR A B 20010050 ~ 25~ 125
6.25 ng/mL > baicalin ~ baicalein % 2~ 10 uL > @ saikosaponin A
4v saikosaponin D 4 B~ 40 pL %% > 12 HPLC & 7R e
d oA 2 0 G e iR R R TTAR M b )L T e
B A o
(A)HPLC % 8 A 455 i+ 4T
S B R 12 fa e 2. HPLC & » 47 1% 2 4xif 4o ™
A. Baicdlin
e Bl £ 1 276 nm
yint i# 2 1mbL/min
% # 48 ¢ ACN: 0.11% H3PO, sol’'n=28: 72
A TR T 40 min
o~ B 10l

»\;w
N

?'!



B. Baicalein
¥pld £ 1 276 nm
o i# @ 1mbL/min
# 48 ¢ ACN:0.11% H3PO, sol'n=28: 72
A FTEER 40 min
o~ B l0pul
C. Saikosaponin A
A £ 210 nm
s i@ ¢ 1 mbL/min.
# #p - MeOH : MilliQ=73: 27
/,H‘rfﬁﬁf : 40 min.
A o~ £ 140pul
D. Saikosaponin D
B £ 1 210 nm
o # 1 mbL/min.
% # 4p 1 MeOH : MilliQ=73: 27
A 47 PR 40 min.
Ao~ & 140ul
3. HPLC ' % 1%t i
bt I AT RHA) F BacR A A A B) ik (C)
kAR A R(D)F 12 fite &2 dpih s 4 7 417 0 97 il
CEREER IS A AR
(=)* %:%”‘s B2 BEpdd FFPY
1. &4
szt Winstar < v 5196 &% %2 8 £ 48 & 4t 330~440 >
B 28 24 pF o
2. HEZ
e BT e B Ay e b WSS
'J‘ S ERFACRE AR AR Rk RS KR
ARESTHMELT Y A5 LA R KT FRALE
Fn BERFREL %5 (blank~0 A48) 2 %% 5515530
60-120-180-240-300 A 45> P> e »* T w & 5 04mL >
-tk -4 (9860 )15 4 40 Bt K o 0 X i3t -80°C 0
HPLC % 47 o
3. Ljﬁ%ﬁgp?@ﬂ’
HE L R & 100 pL B ~58F 7 0 4o 200 L2 e %33
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RO MBRTERT 2045 0 @ 39 Fwsk o £ 4 8000 rpm e
S A& BB FRIV-FEY o NF FERIC R 2
oo ® EE 100 ul 3 f#22. > 12 HPLC & 47
4, teE M2 GYiT
ﬁ%mmmgéiﬁﬁ»mmmzkkﬁibmmnﬁﬁ
Ao pel kR 5 200+100.0-50.0-25.0-125-6.25~3.125 -
1.5625 pg/mL 2_ &% 5 ’?J;i%i;”é s fE e 100puL 2.2 3% 0 B
F 2045 > 1@ F-v Uik 0 12 8000 rpm s 5448 0 U F F X1
o % M Ais o 4o~ 7 AR 100 pL i3 122 > 2 HPLC A 452
d #7182 baicalin 2z A% w fFE kR lFfﬂ]‘iﬁﬁFJl #iTE MR-
5. HPLC A +5 ik 2
Baicalin ~ Baicalein
¥ Bl £ 276 nm
pre # C1mb/min
# 4p * ACN:0.11% H3PO, sol'n=28:72
¢+ﬂ3@240mm
A >~ & 150l
6. HPLC % % A2t
R E 12k S F A Rk s g £ 447 0
I FPF oz P ESRLEBFL DY
‘—‘#‘”2“‘[&]? %‘ff%‘? e PR
AEF 2P e e F 12 k&2 B ) Rad v 2
FOFGE AL Tr > P 4o

(<)% St
1. #E&yH
| B HACERAR (A)E L e B E ok kiR X (C)
&wd‘?ﬁMPﬂ%Hﬁﬁ.aﬁrﬁ At PR )

ot B AR A A (B)E L e A RS A (D). £
BERAZXRF - K- R A AE ) A4k 28 =
g M (S T A ML 0 ). 22k = 73 & 1A~1D » 2A~2D -
3A~3D -

2. ¥

ICR 2t | BT bt o PP #ATP 2427 - 0% FIER

B 22 2Co P w2 )R R Y ARA M SE R R
%k RO MBS T -

10



(Z)R &> 2
1. &M 4 B3
BT 26-28 i) R o @&k A G 6o KRB
W E 30 s KBz S HEMA S 02ml/10 g S|
¥ 5 135g/kge L ? & ik 2 7 % 5= 35012 Litchfield
%z Wilcocon (1949) = = e 23+ 8 41— L 5 7 & £ (LD50) 2
95%¥ 7 #g *I(confidence limits) -
2. B Akd 28 %5 B F HEsk
A3 @ % ICR/ R 130 & > &= 13k o« 4FEHT] - & FEH|
A * = BHE 051545 gkg- @Ry Fur ke @i
FE 281 cPERT o L EUFRT 0 d EEEFRER 0 ko
iﬁg\:i F- SR SRS BRE B BE R S-S
sfbs;@g\ s-T—r.v;g\ ?s,fg\ }?B',_E';g ~ B 1 3 10%¢ A5 5 ﬂ“}%‘\i;”? o B
FHEE2 HREDREFT LSBT EFH s BE > PRI UK
A 8 & 2% ¢ 2 (HE, Hematoxylin and Eosin stain)% ¢ > e
B o »’fﬁ_ﬂﬁ %%m%fb 3% 4B %\, » ¥R E B R MAE Bl
BEEFRE PR h c HERRLER Y B ?ﬁ’xpﬁg
Feds 4= B B 2 W79 iR T o
i :If:i “E% L 4 i p L 47k (Roche Cobas plus) %
# 8@ (Roche)e mipl 28 P 5454 fAp & Az p(GPT)~ &
z By o g Fs (GOT) ~ v Fv¢ (adbumin) ~ & ¥ (tota
protein) ~ & ¥ % ¥ (BUN) ~ »+f& + (cteatinine) -
3. stk
AR % ATIE 2 By 0 1 H B %R $ick 17 (one-way analysis of
variance) > I i& {7 Dunnet B3# > 2 P/ 3 005305 7 ¥ £

ZoFP R AA Y Eal med By
LA RF RS R k0 EA R kR

AF L 0 R e B HE e 2 i

()R %2
1 petl#4
& * DMSO #-7 F B 7 2 3R, N ¢ R LA R o A
wAe® 1 mg/ml ~ 2.5 mg/ml ~ 5 mg/ml ~ 10 mg/ml ~ 15 mg/ml %
Ak EERHER -
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# BALBJ/C-| &> #-] &1 CO 4k 4+ ¥ %757 15
(7R BB AT ] B ’iﬁ.i’gﬁ*ﬁ-‘—'»—%ﬁ’?ﬁ-’?*h%‘ﬁb VA3
B 1R e > (B (T 2018 20 B & 1P o 1% Hank's Buffered
Salt Solution (HBSS) 2. 2435 5k i3 ife » M2 1 2 MR 5 ¢ chie
i R R B E R e o g @ 2 i ek TR e SR R
mie ik o FI* 100 PR iR Y R e o 1 PBS 3 bk
lrﬁﬁ.»; =X e ngg;}?w**%méﬁ;qp ForrE owell ¢ F 2x10° 3 W%
Fa4“96«: v‘i‘“%\rxaﬁﬁ%@ﬂ’ouzpa E'E,ljbt"/% ek B
& géﬁ%ﬁf’*‘”*«f’”ﬂif’f e B B2 BMOER A% G 10 ug/ml
25 ug/ml ~ 50 pg/ ml ~ 100 pg/ml ~ 150 ug/ml o & 24 | PS>
11 CellTiter 96° kit (Promega Corp., Fitchburg, WI, USA)&EJ2
2.0 BEF AL PELS > 4o r 10% SDS #-imbe B2 8 R R
i®ppd 2 :'z*v?;‘%';‘& Poo X Flmir w2321 > 1% ELISA reader
12 O.D.570 nm L & T ek iE o P e TS 1 d H e
AR -
wosFde DA B () K2 RWARR SRS T
R AR AL N R
WﬂﬁLkwﬁquiﬁﬂ#ﬁ%$w§’,%kﬁﬁ&4§¥ﬁ
WRIREE 5 RIS E AR o F - BREIG LB IS R
ik BLArg * PR gaﬂlxl ° 44—;‘?& * e }M\ R m&pﬁtﬁ;ﬁ eI
DI BTG SR FEETE > Aipdt R s B RIS FELITE S YE K
TRF (B R {37]“ ngmﬁcf‘ . ;%i‘;ﬁt%z‘i? Cok A KT E e LR
RAiZ I oM Oie A0 ok ~AKRE o
AFPTEHEY DREXE - FHRDEEZ I AATAT
1 REKA
REY < %“‘ BRAMRTHNE S i -
® ® ® % ¢ # . High Resolution Transmission Electron
Microscope °
Bom 2 A5 0 p &~ JEOL JEM-2010 -
ﬁ'ﬁ%@ : 80100 120 > 160 > 200KV -
rx F 50721507 & o
fE4T R O.25nm (Point Resolution) » 0.14nm (L attice Resolution) -
FSE D H & o g (LaBe)
Foie CPARTY > B AR > iE R MEST > NBD o Jzac k7 + ¥55+(CBD)
£ IS
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g,—;w»;%iifi :+351§: °
3B Nt ¥ B % R ¥ (Scanning Image Observation
Dewce) ' A B A Rk ¥ R (EDS) -

BaB-d &R 0L 5 0 st 999 sk FEF A2 -
B o BUBNER 0L > bt 2999 fsvk > Bz F
w2 - R R o A MR A2 - B2 b2 - iR R
VR HAEL L EE L AR TR 2R FAR
ESSETIE = 180 E.E I% 2 aﬁ*,—»* e 2R RS AT
BORF hAFREY O RALEGRY > FRWORETFRLE %
A% ’\;"31‘%&5’@59‘5"1 vﬂ“”-%ﬁ poo 12 100°C g — o] P Rk A
L o RS2 4TV T TEM 2o

N
[

HAT A AT
AT A AT R TEM cdp ke %> 7 L E @R Y
FoEnpR e s 1 ,*iﬁ’».ﬂ SRpRpR 2 Rt 2 18 HH BT 30

DS HESS YA
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—-%wﬂﬂw<§>%ﬂiﬁ%$»Aﬁ&§¥%p%
A B R RS A 2 B %
BB F 2 R 2. HPLC Z_& 4 47
e B Az HPLC & 4472 &% v fBdp e+ A
baicalin ~ baicalein ~ salkosaponin A ~ sailkosaponinD z. & ° &
it s friE i T o HPLC /F § P i & %] 5 baicalin 5 7.3 ~ 43>
baicalein % 19.5 4 45 > sailkosaponin A = 1331»>ﬁ\saikowponin
D% 263 445> 2B 1-B 4- ‘lfﬁiﬂ’fﬂ‘%\'k\‘fﬂ—g‘ 2 kA e
Bz #ﬁﬁ'—:&/%,}&}i SEY RN Re £ 5 (B 5B 8)& 7
6.25-200 pg/mL k& & & 3 “’iza-éﬁl\}’* B % 2 r? & bacain %
0.9998 » baicdein = 0.9992 > sailkosaponin A % 0.9986 > saiko-
saponin D = 0.9980 -
P B HICRAA) o AR A F £ B) ~ kR (C)
2 kg K % (D)* = RGMP iy 12 i & & #g#ﬂ%\&\Af‘_’ %
4o - > B 9B 1l-d HPLC 2% %1 baicadin 7 £ > 3 &
gl o HAcEE A BB BICEMA)E R kﬁé%
POVl B (C)F BB 0 v Vb e o
saikosaponin A B 1A % ** 1B » sailkosaponin D g 1C % ** 1D »
@ baicaein f| 2C § #c®B *+ 2D ©

(=) # glﬂi—_n_ jﬁ%ﬁnﬂHPLC + A7

Ao fbehe BAME LY 54T 30024 TR T A

b LU O J\,,HPLC 3 e ij\r‘ L2 bacdin 2 F ¥R L 7.3
& 45 (B 12) & 8 AT >0 1.5625~200 pg/mL Jk B P £ § 245
MM % LB 130 ¥ R4p i 4 baicdin 2 g1 > Rz R GMP
AR RN - RS SR e iR ok AL (o TR e
B)e gt ic kb (A) g 5 F o P O TR RA D RRY
B kR (O ik K %(D)w o ROk A b P R

)

)
S ard
(-)=
1.

% 0 e 3CRIAFME > 3D LK 14-%19-
ERE SRR 7 JC DESIES SR FNIICE,
>R
EiEA Rk

ICR | B 30 A 4 413 /| ¥ ¢ B4k &= = WHIE £ 135
gkg & F il = ST ARMES LGP % - RGMP
Bzl %% B IA~1D %% 404 35 % = R GMP iz /| ¥
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# A 2A~2D vk 4> % = R GMP Rz 0] 27 B &5 3A ~
3D 4% 5

RS 28X B3 R

(g€ %

JRE X - = F GMP f;\\/J- %3 F & 5(0.5
1545 gkg) > #§ 28 = > H ] KL L ¥-
GMP Rz | &+ F# % 1A ~ 1D. i%& % 6> % - #.GMP
Bz e BT 2A~2D 4rdk 70 % = R GMP g2 -] % #F
i%’%ﬁ‘,fp3A 3D 4% 8-

(2) = ;“PM v iE

P RE R - B = FCGMP iz o) s F (05~ 1.5
459/kg): ¥ 28 % » ¥ J:F% GPT ~ GOT ~ albumine-~ globulin ~
total protein ~ BUN ~ creatinine = ALP & % x %i (R
% 9-% 11 #7157 - H? 5 1A ~ 1D ¥ JLJLifG ALP #3
albumin ~ globulin ~ total protein ekl 3 B8 (% 9) -
& 1C (45g/kg)% 1D (L5 - 4.5 g/kg)= GPT l,s_ﬁ?d‘f_# KRG
1D (4.5 g/lkg) s GOT & dasr#] e o« 4 5 1B~ 1D (1.5 ~ 4.5
o/kg) 3 # & 1C (0.5-4.5 g/kg) = BUN & A& siad- 4] 2 (% 9) o
& 2A ~ 2D ¥ n :ff': GPT ~ GOT ~ abumine ~ globulin -~ total
protein ~ BUN -~ creatinine & ALP &2 3 #5 (% 10) - ¥ &
3Cen? ~ ZAE 22 3D = BAHE e BUN fdy4] e i<

e aRE (£11)-
RFEFELERT
*ﬁr‘?rlA 1D -] % 20 B 4] RS~ T2 & 4 chB 5
AARHEEP G A %“f‘ (1 12)- 5 1D (15~ 4.5 glkg):

E*”ﬁ*ﬁ*‘ffﬁi#ﬁ*#’"ﬂ i REHEEALT LR (2 12)-
5 2B 2. 4.5g/kg @ SFRAR T E & B 4o e & 2D 2 1.5g/kg
W% TR o E B 4 o 6 5 2C 2 4.5g/kg e i sz
BEHEER 0 T BE (12 13) - %&3A~3D | &
B BT M T2 B4 chBHE pHEEP R
PRE (£ 14)-
(4) 5 2 4% =%
R R ILA B R it e
e~ AR 2 1A-ID ~ 2 995 - TRE R E 0 a
Flgsh oAzt e Sopmng (£ 15 2 § 20-8 25)
FIRL ] R4 R ri,#ﬁw;,%zw:@ Lz mEE o HO o Tag !
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W AT R R R IR P g 2R L 1
1B FMERG 1R KRS 1D 3 HE
B3 1 G H R I P e 2B (B 25) 0 AT
SRR G 0 B - AT 0 Rl REED 0 A A
PG M K- RS- AREEEER
$HPE e B A E e 2A-2D F B o H O H TR

SR TR B RE IR TR At R BRI
5 (4 16 2 B 26-F) 30)

HEe - FAE 2 3A3D 2 B T2 B $i05
Flipsp folAcd e Sopmng (£ 17 2 B 31-H 35) -
ww4WWﬁfm@’%~4 LS SR SRS A
AFEHPFEFEGGH ¥ AN - R - R
%03D BAE LG 1 LR EkE L (B 35)-

_:_‘.s.gJ-%_:_ "&l}'TLﬂ;_ﬁ'%f?n}lji <}93,*]4,§H;L“
= F-GMP it it | & 50 Bof mu;ﬁf B (A ] w0 0B 7 b kSR R
(C) ¥ “q"_r'}’)’k‘} S ’J;:r}" %.El:,\, gE 2P /g'v?%giJﬁg/{ 7}#;(8); ’J“;&EE”

B g WA kg R KA (D) 0 I eII Titer 96 kit #& iR ¥ 2 = 4 ¥ &K
iz 2 & P i e (2x10°HE/96 345 ) ¢ ik 7 A k& (0, 10, 25, 50,
100 #7 150 pg/ml) 2. 8 1A-1D [ H# B¢ EX % 24 | pEis > &
Student’s t-test x:3- A 47 15 > ¥ % bk & T 578 (mean) = {53 £ (SD)r =
L% > *p<005 53 A A2 Hdy o BHREEHET 0 & 1B 10 pg/ml *f 5
ﬁ@é{%é@@%@ﬁ%%Jm%wﬂwﬁﬁﬂwm’ﬂ%?*wﬁﬁg
P B e E A M o 27 2A-2D 20 & 3V fer F 0] BUR-RE e

44 o @ 3D 10 pg/ml EHE A B G @ e T EH 10%2 4
(86.73+3.56) » H A % ;N | s F Fio¥ ] R we & |4 o
R4r# 18 % B 36-38 -
o FEE R B (R 2 WARRE R AT

= KGMPFN&I R B AR (A)E ] R R RS A

(C)> 2 Pt = /] S5 F v %ﬁdﬁfﬁti‘ e (B)2 ] St et i 7 Mok DR SRR
F 45 (D) > i o @ 5 #p % TEM eh 8 ip) 5 % geﬁ T e = 43 8.7 nm
-113.2 nm B > B R {8 kT 4 3T 66.3 nm - 1000 nm & 12 L sk s 2 R 3 R OE

= Aziht ] A oRded 190
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AR Bt = R OMP Rl &5 R FACRA(A) ~ kSR (C)
EF bt 2 Fackz KR (B2 kS ‘Tﬁ‘l‘ it (D) & 12ﬁé%ﬁwm#g+ﬂ%\4\
FE VRGPS HRES A ENFZPE 4 L L o Rl 2
1‘\ Lisdpths 2 RE 5 B0 #F,ﬁ'—%\é’\" FEpF Lz €5 grbacdin,
baicalein % #ici* & % > & £ K< sakosaponin A ~ D RIEET A 230
£ HRIRFT ARG S EHA X E F HP SR kB 4\:%& ,
At g%iiﬁ\'/w\ﬁiigz P F M E G REHE RN ZEEFE o ¥
P BT 2L AR AP FTERE Y
BB BT F W R B o

A G d = R GMP Fudt 20 & 5o B F v Fac i RI(A) ~ Ik s (C)
w—H 2L d "\f)(ﬁ? E"%i?r‘;a ;ﬁﬁ%_‘ﬁ = B e e lﬁk“hjl‘v’,‘ ko
s p T B N R AR U e g iR A2 B R 0 R
VR &rb%'*ﬁ*ﬁ #2 £ 1 obaicain F 6] Ryp 97 £ F % 0 01w
A EBHEFEEEE I 500m B 10pl A5 AT E L 3Kk
S 50.0m| » B~ 10l & 47 > @ saikosaponin A ~D R Z 40 ul 1 & &
Bl HPLC % 572 5 BUp] o R F £ B4 2 i HacHiEEL e vt g
AL B FRHY I NR IS LRI WREHG b
i ’:l]%t‘ z_ gl A % > 2 baicalin 2 %) 0 2350l A 47 0 4 s d HPLC gLip|
FlEL > @ saikosgponin A ~Dd 7 £ MamZEfAidt /77 - FRFHE
{ w2 K F 4o LC-MS/MS%&;P'J o
L T GE AR EFE 2T

%3$\Bm_?w TP A AT LT FEHICRR X2 ZRE
Rdg AR L L idenEd 2 28 % 45 é‘é&a—* MEE b 28xFfa&as
r}f‘i’""‘ﬁ‘%‘%’—ﬂ-jﬁ4 (RRERPEESRN - 3 SN }ET_"JJ‘@E Ale 7 S5~ %8~
AFER ~ %X"i‘i . Hgk}?,ﬁ;. 1 o

(- )&

Z- XA E(LDS0) L H - R E R B REHP T ol -
EXBEF PR 2 FRF e AR E o AT
135g/kg: ¥ixF &= A - FR LS AP REET Lo f
A % 8 e & LD50 + *t 13.5 g/kg ¢

()28 % 4 & F Mgk
1. et
28 xR Lo BRG] e B HBE YT
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BRFEE pRERbAY LG REAL -

SRR - R 5§ R RS K (20)F A B H 4o M
CHEE  CHPHERRG BE > L6 - BH A R
ﬁi&ﬁ%@o%@%ﬁ#&ﬁ%ﬂéio

B - FORSER AMCE F (ID)R RS HE R T RIS
v AT & %ﬁﬁﬁﬂ kR A (1C)4 § o 1%

b o g FRc ik A S AH (1A 2 1B)&E s iE o }lia,-
whx L3 RVFR - FHICERAZREEEEALEZ R
FIAERIZET i n Tf(i v F o e

2 RREER AR F 4 (2D) ¢ M E RIFRSGHZ AP HE
Bt A B Bl of BicRE AR A (2B)3 AT
ROFHFARHE LR e c Bt > B AT R Y FR -
PR RS A AHRAITRESH I AHEE R BT B
Iw%ﬁ""/}»ﬁﬂ;ﬁy’sf;ﬁa°

e A& H NI S = RIRE ﬁ_%ﬁf”*”w.’ﬁfﬁﬁ”%

@vn—ﬂ’w@wﬁéﬂﬁ*ﬁg%%

.o jf( - lL%*ﬁ%?

B Fwme LG e @ G GPT~ GOT it % ¢ fc T
w @ o Fpt GPT ~ GOT & §@k A3 i te & chdg ¥ > 14 GPT
FE B - % H - PRS2 A B (ID) - B AR e g
GPT ~ GOT &7 " » Jkdgh % (1C)F A & ic i o Jﬁ P GPT &
o iput R B S Fm e R T o POERRIRE (B \f?%gzﬂ;ﬁf
WA PR o RIARR R E TR Fackb T v BB R
My o e AR SR A A RRAIR DR R B o R
o PR FIA R Faok e BERADFIZE AR H B A e

# =¥ GOT ~ GPT IE’;)&F - .ggo
= REDA B iﬁ{fn AR5 i o B N S S ;- JE S - e 27

FapF i 3nil 3 B e = REPA &E T # A dp ¥ creatinine )k &
(RESY IR - EE - RO & ] (BUN)f“'E% A& ¥ ek ﬁﬂ‘fﬂ
'%%é‘ﬁLﬂnﬁkﬁﬁﬁﬁﬂlif*'T“rf*oBUN:k?

A ARHP 2 - > T gL BUN +2 > 5 ¢ BUN
TR L EAR L K Geo B 2R B P o d i
T A A ¢ 6 Bed BRI B daR R Lk 5
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PR AL o gl AR S L TR FR R RFG P
3 OFER- IR
R - UL Il RSN LR ey
R EL BB FRESY BT Z R E ATR BRG] R F
Lik A o k5L 1B 10 pg/ml o FFic ok & o 45 & 3D 10 pg/ml S
Fo g 1t dwre T PR K 10%00 Ch o B AR LSS e B A N T S R B
BN R e T a3 M2 % BV R RFEEFE me X BE LR
WEDTEZEREAT G4 RPN £ 3 BIEY o M { ZiEm 4 F
o AT R L HATFE R TRt SIS IR
ABRE® B fER B NDMSO F LM T E NI BBk E
BB ACF Bhocrit DMSO P 538 (7 2 (5 chim e @Bk o d 3t e g5k ¢ ' DMSO
% 4 - imre i A 3 e % > Fut > 73 H|(DMSO) 2 Bt fE 11 7 A2 i
1%% % > &= He#F FE R &L ER &2 %> 150 pg/ml -
s \.'_j-’:‘J-'é:g: : \:‘zea—erm]’k_}ﬂ7 ﬁlﬁ_pﬂ;? ke fE s
A AT e S TR B 8 A 47 ik RS R E 2 R R (T AR
TEM shfp % » ¥ M E TR T P sl > & AP FREER LR E
215 BHBT IR U B DT ek F oo T ik T A (F m@ 8.7
NM-1132nm > | & Bk kApd 72 BRE > TR @ * 7 RIFEKE R L ik

4y

i

REBE T EE IR B ET FER G R :L@ma‘fi+
fﬁﬁlm&%’%%ﬂﬁﬁm¢;w%o?anﬁégéﬁﬂﬁ’?ﬁ

FERARE > T AL B L B b
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+3* DR B (% )%W’#ﬂL%QQﬁP“
%%“ﬁﬁfﬁ%&:?ﬁMP&] AR LW EIRE S RS
o ? BREFIEEFSHEUZALH I EERSE Riel REHE &
AR RDRE L AP R BRIRSE SR TR R Gk S A RiE AR b
BTV gERS AR EZRY EHR A IRZIN T UIFS AR
ER R PSS S
bbed Y AR K EY 2 FRIWRERF bk Y 2 W7 S
:‘4&%'3#?6 e (7)) Kt 2d b g 2 Es R Ty

|8 ?%%ﬁﬂ»ﬁkzﬁdm%ﬁ% A B SRR A A
! ,;;m £ Rk AAA L - AA SR A R 28X s
5 TR BT o AFRFRBRP T sl A 5 TRT T

L

R bn AT FRES ADNRIPELS T M SR g A o
2 FPF 3P B R me R BB EAGH NPT

| %57 8 % F HAIE BALB/C | BUSRSmRe » % 1 8L 1B 10 pg/ml of
ﬁ@§ﬁ+%3Dmmmﬂ%ﬁ§%%¢%@%&*%ﬁlmw”“ﬂ%%
AN A A S LR et A

;ém:ﬂﬁ%wﬁ$ﬂiﬂﬁmﬁﬁﬁﬁ&ﬁ
‘%pgﬁ%iﬁﬁﬁkﬁﬁﬁi Foit @Az ks BD Tk s

T 87-46.3nmM =+ v ) R kg 5 A~ CenT ik s BB S
fr’if»' Fol e
A B C D
1 75.0 175 113.2 8.7
2 42.3 25.0 35.0 28.8
3 52.0 46.3 17.3 16.7
¥ :nm
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21t fE % B SR %5 (Mgl

& Baicain Baicaen Saikosaponin A | Saitkosaponin D
1A 6.609 + 0.005 0.395 + 0.016 1.138 + 0.021 0.199 + 0.007
1B 10.605 + 0.005| 0.468 + 0.022 1.110 + 0.008 0.473+0.018
1C 5.573 + 0.008 5.872+0.342 1.744 + 0.021 2.066 + 0.013
1D 6.900 = 0.024 6.139 + 0.400 1.761 + 0.003 1.672+0.170
2A 21.123+0.023| 0.081+0.016 2.270 = 0.001 0.212 + 0.014
2B 22.571+0.009| 0.082+0.002 2.428 + 0.010 0.961 + 0.010
2C 11.181+0.005| 0.070+0.010 4437 +0.043 0.188 + 0.012
2D 11.212+0.067| 0.066 + 0.015 6.966 + 0.030 0.232+0.010
3A 8.970 + 0.003 0.041 + 0.003 1.247 + 0.013 0.190 + 0.010
3B 12437+ 0.016| 0.054 +0.011 1.452 + 0.010 0.193 + 0.009
3C 4.237+0.016 | 0.038 + 0.004 7.628 + 0.003 0.189 + 0.010
3D 6.700 = 0.036 0.041 + 0.002 8.580 = 0.004 0.188 + 0.009

wral-%- R GMPY Eg 0 2-5% - # GMP*? Zf > 3-% = - GMP ¥ % i

b. I 4k B o Frac A (A) - oF Hick 2 4 £ (B) B (O EHE A B D)
Cc. Mean = SD (n=23)
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2 Lo R E RS R R R RS

& Tmax (min.) Cmax (ug/ml ) AUC (ug/ml)
1A 165.000 £ 143.090 6.519 £ 0.149 1924.251 + 8.594
1B 15.000 = 0.000 6.525 + 0.010 1930.292 + 11.494
1C 45.000 £ 21.213 8.353 £ 2.233 2109.079 £ 207.651
1D 120.000 = 0.000 9.924 + 4451 2191.106 * 358.612
2A 30.000 = 0.000 6.538 + 0.162 1927.648 £ 1.788
2B 160.000 = 34.641 7.456 £ 0.709 203.697 + 116.253
2C 140.000 * 69.282 6.805 + 0.017 1953.123 £ 5.780
2D 90.000 + 45.826 7.302 £ 0.532 2002.696 + 21.798
3A 16.667 = 12.583 6.853 £ 0.346 1946.089 + 26.121
3B 180.000 + 84.853 7.225 + 0.102 1982.463 + 22.422
3C 30.000 £ 0.000 6.851 £ 0.295 1957.986 + 24.047
3D 210.000 + 42.426 6.730 = 0.070 1950.267 + 18.457

ral-%- RGMP® ZR > 2-% - 2 GMP *® Z R > 3-% = 2. GMP ¢ £ fy
b. ] %2 Fef Fickd (A) > R FicE 7 H 8 (B) ~ ki (C)2 kiEz F # (D)
c. Mean* SD (n=23)
dAUC: & ¢ EH ERHMFF O AT 5 ff

Cmax @ i # Z 4 5. F 0k & (Lg/ml)
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%3 1A-ID [ ¥ F G A RRi ] RML g PP

Dose Body weight
Treatment
(gkg)  payo Day 1 Day 3 Day 5 Day 7
Control 274+05 292+04 294+11 308+08 317+09
1A 135 282+04 286+05 286+05 304+05 31.3+06
1B 135 274+05 292+13 290+12 312+13 321+13
1C 135 270+10 280+12 278+15 296+15 305+16
1D 135 270+0.7 288+£08 292+04 312+04 321+05
All values are means + SD (n = 6).
% 4~2A-2D | HF R E M HRRE ) QML e
Treatment Dose Body weight
(9ka)  payo Day 1 Day 3 Day 5 Day 7
Control 258+08 275+12 280+09 312+10 323+12
2A 135 253+05 273+12 287+08 310+15 327+16
2B 135 255+08 27.7+£14 290+15 315+18 328+21
2C 135 260+09 272+10 283+16 310+14 328+16
2D 135 258+08 274+09 286+09 312+13 33.0+12

All values are means+ SD (n = 6).
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% 5-3A-3D | & B E A BREm ) (L% e
Treatment Dose Body weight
(g/ko) Day 0 Day 1 Day 3 Day 5 Day 7
Control 258+13 285+15 30714 323+19 328+16
3A 135 270+14 284+14 308+12 328+12 327+18
3B 135 262+10 288+08 308+08 330+14 335+15
3C 135 260+06 288+10 31.0+24 333+31 328+26
3D 135 253+14 287+19 303+12 323+12 333+18
All values are means+ SD (n = 6).
% 6~1A-1D /| s£35 ;F 28 % &k & %) ERE £ B B
Dose Body Weight (Q)
Treatment
(g/kg) Week 0 Week 1 Week 2 Week 3 Week 4
Control 29.3+2.3 31.4+31 324+ 37 33.7+38 33.8+44
1A 0.50 28.3+14 31.0+19 329+22 349+25 34.7+4.0
1.50 284+0.8 31.0+15 332+21 34.7+25 354+ 26
4.50 279+14 31.1+15 328+1.7 339+14 348+19
1B 0.50 280+1.7 304+24 325+30 34.2+ 3.0 34.6+34
1.50 280+1.7 31.1+17 327+14 3A45+17 345+14
4.50 284+16 323+23 335+32 35.0+£38 359+ 38
1C 0.50 27.8+20 31.1+26 329+31 34.4+34 34.6+35
1.50 27.8+13 30715 323+16 338+18 3A47+17
4.50 27.8+13 30712 329+11 349+14 351l+11
1D 0.50 28015 31.1+24 331+28 345+31 354+ 36
15 28.1+17 315+21 33717 33.7+x17 352+26
45 282+12 30.7+19 338+23 33.8+23 33.9+26

All values are means+ SD (n = 10).
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% 7 ~2A2D /| s ;F 28 % &k & ¥ EAE £ B

Dose Body Weight (Q)
Treatment
(g/kg) Week 0 Week 1 Week 2 Week 3 Week 4
Control 27.1+15 322+14 335+25 35.3+25 348+22
2A 0.50 26.6+1.7 30.0+24 338+31 33.7+3.2 33.7+34
1.50 275+14 30.1+22 33.0+28 334+32 34.1+29
4.50 27.1+1.0 206+20 308+24 326+26 341+29
2B 0.50 269+15 306+22 320+26 36.1+29 35.6+29
1.50 269+1.9 209+24 31.3+29 34.2+28 354+23
4.50 275+ 23 309+30 31.7+34 345+39 35.1+35
2C 0.50 274+16 31.7+19 329+26 349+4.1 359+25
1.50 26.7+1.4 30.8+18 31.3+25 342+ 3.0 342+ 32
4.50 27.1+15 30.8+21 319+25 34.7+3.2 35.0+21
2D 0.50 27.2+0.8 31.0+10 329+13 36.1+1.7 36.8+1.7
15 27.3+1.4 31.3+27 333+34 359+4.1 36.6 + 3.4
45 269+ 14 30.1+17 314+20 346+23 34.7+22

All values are means+ SD (n = 10).
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% 8~3A-3D [ £ iF 28 X A& S B E S

Dose Body Weight (Q)
Treatment
(g/kg) Week 0 Week 1 Week 2 Week 3 Week 4
Control 287+18 316+24 335+25 34.0+23 35.3+26
3A 0.50 280+14 319+20 349+26 35.6+3.1 37.0+28
1.50 28.1+0.7 31.6+10 335+14 340+22 35.3+1.8
4.50 273120 304+23 334+23 341+24 351+23
3B 0.50 276+ 1.3 306+18 327+20 33.8+35 346+ 3.6
1.50 27.3+1.0 305+16 325+23 33.8+23 345+24
4.50 284+1.0 31.8+13 344+14 35.2+1.8 36.7+2.2
3C 0.50 282+ 1.7 31.1+16 331+23 34.4+22 35.6+29
1.50 286+1.9 309+19 333+24 34.2+24 35.1+ 25
4.50 287116 31.6+20 34.7+26 35.3+27 36.0+ 3.2
3D 0.50 27.8+1.7 30.7+17 329+18 336+21 342+19
15 28.7+1.3 325+13 349+16 36.0+21 36.1+25
45 284+1.9 31.8+26 33.7+32 34.8+3.2 355+3.1

All values are means+ SD (n = 10).

4% ANOVA
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# 9~ 1A-1D | &% F 28 * 4 G ] Eﬂﬁ;fﬁ% R gs- T 4
Treatment Dose GPT GOT Albumin Gloublin
(9/kg) (U/L) (VL) (g/dL) (g/dL)

Control 34.4+7.2 583+7.1 3.47+0.42 220+0.31

1A 05 285+5.0 53.9+11.2 3.27+0.29 2.47 +0.36
15 30.0+4.1 475+75 3.42+0.32 2.30+0.43
4.5 36.9+ 104 62.9+ 13.7 3.29+0.49 2.02+0.64

1B 0.5 345+ 164 525+ 14.4 353+0.17 2.36 £ 0.36
15 27.6+5.7 484+ 7.2 3.52+0.22 204+0.27
4.5 26.1+81 549+ 10.7 3.51+0.17 2.21+0.22

1C 05 273+7.2 485+ 124 355+0.14 2.18+0.29
15 25.8+89 446+ 9.7 3.37+0.19 2.29+0.27
4.5 23.7+£1.7* 47.0+11.9 3.62+0.16 2.08+0.37

1D 05 24.2+55 50.2+10.8 3.43+£0.26 2.05+0.39
15 23.8+9.3* 483+ 4.6 3.14+031 218+0.24
4.5 20.3+5.1* 37.8 +13.6** 3.23+0.22 251+041

All values are means + SD (n = 10). *P< 0.5, **P<0.01 compared with control group
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% 9~ 1A-ID | 90 8 28 % Ak S 4 B JE 2 1 ()
Dose  Totd Protein BUN Creatinine ALP
Treatment
(g/kg) (g/dL) (mg/dL) (mg/dL) (IU/L)
Control 5.67+0.24 26.4+ 2.6 0.072 + 0.027 61.2 + 26.5
1A 0.5 5.73+0.29 25.3+3.1 0.062 + 0.010 66.3 + 24.5
15 573+0.23 246+ 25 0.060 + 0.012 60.0 + 27.8
4.5 5.31+0.36 243+ 3.6 0.057 £ 0.016 85.7+20.4
1B 0.5 5.89+0.39 240+ 3.6 0.057 £ 0.016 52.2+31.0
15 5.56 + 0.30 224+ 2.7* 0.058 + 0.013 59.9 + 26.2
4.5 572+0.27 21.9 + 2.5%* 0.066 + 0.013 58.6 +22.4
1C 0.5 573+0.32 20.5+25***  0.061+ 0.019 69.6 + 21.0
15 5.66 + 0.29 20.5+24***  0.062 + 0.015 55.2+18.9
4.5 570+ 0.32 21.6+3.2***  0.064 + 0.007 65.2 + 29.3
1D 0.5 5.48 + 0.27 23.3+24 0.057 £ 0.015 70.9+ 16.3
15 5.31+0.02 21.4+ 3.1** 0.059 + 0.013 54.3+9.5
4.5 5.74+0.22 18.1+1.8**  0.064 + 0.004 726+ 127

All values are means + SD (n = 10). *P< 0.5, **P<0.01 compared with control group
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%10~ 2A-2D -] %77 ;F 28 * &k 9§ Bl B

,"_ L 354 gqrg
20 R R

J\ £
Dose GPT GOT Albumin Gloublin
Treatment
(9/kg) (U/L) (VL) (g/dL) (g/dL)
Control 335+119 65.0 + 15.7 3.62+0.44 2.01+0.39
2A 0.5 31.6+3.7 73.8+12.8 3.77+0.17 1.81+0.27
15 34.1+10.0 63.6 + 10.3 3.69+0.19 1.70 £ 0.37
4.5 31.4+76 66.0+ 9.5 3.81+0.20 1.68+0.24
2B 0.5 29.0+89 70.7+15.2 3.84+0.34 1.77+£0.49
15 335+115 69.4+12.2 3.75+0.22 1.77+043
4.5 37.0+7.8 67.3+7.1 3.71+0.21 1.62+0.31
2C 0.5 349+99 75.1+17.3 3.56 + 0.37 1.60 + 0.46
15 34.0+10.2 77.1+36 3.71+0.18 1.93+0.35
4.5 35.7+85 73.7+7.2 3.51+0.49 1.90+0.38
2D 0.5 382+7.2 76.6+7.2 3.73+0.17 1.94 +0.37
15 376+6.5 78.0+10.7 3.73+0.30 1.78 £ 0.37
4.5 39.3+85 71.0+15.7 3.75+0.31 2.01+0.48

All values are means + SD (n = 10).
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%10~ 2A-2D ] 3% 38 28 % Ak S $H| R K20 E ()

Trestmert Dose  Totdl Protein BUN Creatinine ALP
(9kg) (g/dL) (mg/dL) (mg/dL) (IU/L)
Control 5.62 + 0.36 253+36 0.056 + 0.015 76.8+74
2A 0.5 558+ 0.27 216+21 0.053 + 0.010 703+ 7.0
15 5.38+0.33 202+31 0.066 + 0.012 859+7.0
4.5 548+ 0.20 228+64 0.061 + 0.015 97.3+ 130
2B 0.5 5.61+0.33 203+£25 0.064 + 0.019 649+ 10.0
15 5.52 + 0.40 219+26 0.059 + 0.010 821+83
4.5 533+£0.25 22.3+3.6 0.063 + 0.015 80.2+8.2
2C 0.5 5.16+0.23 20.3+3.2 0.059 + 0.012 74.1+8.1
15 5.64 £ 0.32 225+35 0.057 + 0.016 67.1+9.7
4.5 540+ 041 246+44 0.057 + 0.015 83.6+8.0
2D 0.5 5.66 + 0.40 250146 0.060 + 0.013 97.2+83
15 551+041 23.0+4.7 0.062 + 0.010 80.6+11.8
4.5 577+0.61 21.8+43 0.072 + 0.027 80.2+48

All values are means+ SD (n = 10).



# 11-3A-3D /] %+ F 28 X 4k G ¥ Bl :Ff:i L @ gl 58
Treatment Dose GPT GOT Albumin Gloublin
(g/kg) (U/L) (U/L) (g/dL) (g/dL)
Control 36.7+75 60.9 +10.9 3.52. £ 0.24 2.14 + 0.45
3A 0.5 35.4+6.8 63.3+ 116 3.58+0.22 1.97 +0.27
15 39.3+114 61.8+ 9.5 3.57+0.52 2.24+0.40
45 443+97 68.3+12.1 3.42+0.15 2.27+0.46
3B 0.5 334+41 61.8+ 115 3.36+0.15 2.53+0.38
15 32.6+55 60.1+ 8.3 3.16 + 0.54 2.64+0.52
4.5 39.1+86 72.6+ 116 3.26+0.17 2.57+0.27
3C 0.5 31.6+4.3 54.9 + 13.4 3.29+0.39 2.37+0.33
15 31.4+6.4 629+5.8 3.40+0.23 255+ 0.29
4.5 31.3+7.6 60.4+10.3 303+ 114 1.96 + 0.81
3D 05 31.0+7.0 60.6+12.9 3.09+0.23 2.42 +0.37
15 31.3+10.3 60.5+ 8.5 3.04+0.18 2.21+0.47
4.5 30.6+ 4.6 61.1+10.7 3.18+0.15 2.36+0.41

All values are means + SD (n = 10). *P< 0.5, **P<0.01 compared with control group
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# 11~ 3A-3D /] s 2" F 28 % & & 4}/ &l o 313‘ 4 v E e B (YD)
Trestmert Dose  Totdl Protein BUN Creatinine ALP
(9kg) (g/dL) (mg/dL) (mg/dL) (1IU/L)
Control 5.66 + 0.49 266+ 26 0.075 + 0.008 820+ 244
3A 0.5 5,55+ 0.46 23.3+28 0.078 + 0.007 79.7+27.8
15 582+0.34 225+70 0.066 + 0.008 92.3+314
4.5 5.68 £ 0.42 255+22 0.074 + 0.003 83.8+25.2
3B 0.5 5.88+0.38 26.0+£52 0.073+0.013 76.8+ 284
15 5.34+0.32 27.2+38 0.059 + 0.010 735+ 133
4.5 5.83+0.32 256+26 0.071+0.014 704+ 16.6
3C 0.5 5.66 + 0.47 221+33 0.076 + 0.022 844+ 18.1
15 5.95+0.35 206+ 2.1** 0.076 + 0.012 745+ 36.4
4.5 5.61+0.31 20.3+2.8** 0.065 + 0.020 69.2+21.0
3D 0.5 551+042 200+ 2.0** 0.079 + 0.008 64.3+21.6
15 5.24 + 0.50 199+ 2.7** 0.084 + 0.021 749+ 34.7
4.5 554+ 0.45 21.3+2.7* 0.077 £ 0.013 67.6+28.0
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2

% 12~1A-1ID /s F 28 2 A S ¥ BUFR - W - TR 2 L1 £
75
Treatment Dose Liver Spleen
(g/kg) (9) (9/100 g BW) (9) (9/100 g BW)
Control 2.16+0.38 6.37 + 0.45 0.12+ 0.03 0.36 + 0.06
1A 0.5 227+0.24 6.58 £ 0.77 0.14 + 0.02 0.42+0.04
15 2.34+0.23 6.61+0.28 0.14 + 0.02 0.38+ 0.05
4.5 2.31+0.26 6.63+ 0.59 0.14 + 0.02 0.39+0.04
1B 0.5 217+£0.15 6.29+ 051 0.14+0.03 0.41+0.07
15 2.20+0.25 6.38 £ 0.62 0.13+0.01 0.38+0.04
4.5 2.33+0.39 6.47+0.58 0.14 + 0.02 0.38+0.03
1C 0.5 201+ 0.24 5.82+0.53 0.13+0.02 0.38 £ 0.06
15 201+0.21 5.80+0.48 0.14 + 0.02 0.39+ 0.06
4.5 1.99+0.14 5.68 £ 0.35 0.13+0.02 0.36 £0.05
1D 0.5 1.99+0.24 5.64 + 0.36 0.14+0.03 0.38+ 0.07
15 1.86 +0.09 5.49+ 0.31* 0.14+0.05 0.40+0.15
4.5 1.84+0.68 515+ 1.73** 0.11+£0.02 0.33+£0.04

All values are means + SD (n = 10). *P < 0.05, **P<0.01 compared with control group

a7



412 1A-1ID | 2 2¥ 38 28 % 4K G ¥ | BUFHE 5 T B 4 £ B

B e ()

Treatment Dose kidneys Testes
(gkg) (9) (9/100 g BW) (9) (9/100 g BW)
Control 0.53+0.08 1.57+0.13 0.22+0.05 0.65+0.10
1A 0.5 0.62 £ 0.10 1.80+0.35 0.24 + 0.02 0.70+0.10
15 0.62 + 0.06 1.74+0.13 0.23+0.02 0.65+ 0.07
4.5 0.59 £ 0.05 1.71+0.13 0.23+0.02 0.67+0.07
1B 0.5 0.60+0.21 1.75+0.63 0.22+0.03 0.64 + 0.09
15 0.60 + 0.06 1.73+0.15 0.25+ 0.02 0.71+0.07
4.5 0.61 +£0.09 1.70+0.16 024 + 0.03 0.67+0.11
1C 0.5 0.57+0.08 165+0.14 0.24+0.04 0.69+ 0.09
15 0.60 £ 0.07 1.74+0.14 0.24+0.03 0.68 + 0.09
4.5 0.58 £ 0.07 1.65+0.19 0.22+0.03 0.62 + 0.09
1D 0.5 0.56+ 0.16 1.59+044 0.23+0.03 0.67+0.10
15 0.60 £ 0.09 1.69+0.17 0.24+0.03 0.68 + 0.01
4.5 0.53+0.14 1.58 +0.43 0.24+0.03 0.70+ 0.08

All values are means + SD (n = 10). *P < 0.01 compared with control group

48



2

% 13 ~2A-2D /| s F 28 X AR S ¥ BUFR - MR - TR E S 1 £ o
75
Treatment Dose Liver Spleen
(g/kg) (9) (9/100 g BW) (9) (9/100 g BW)
Control 1.89+0.15 5.43+0.38 0.11+0.02 0.33+£0.04
2A 0.5 1.84+0.27 5.45+0.37 0.12+0.03 0.36 £ 0.07
15 2.01+0.26 6.05+ 0.68 0.13+0.02 0.37+0.07
4.5 1.97+0.19 5.77+0.40 0.11+0.02 0.33+0.04
2B 0.5 1.89+0.31 5.28+0.52 0.13+0.02 0.36 £ 0.07
15 2.12+0.36 6.03+1.23 0.13+0.02 0.38+0.05
4.5 216+ 0.33 6.13 £ 0.42* 0.14+0.01 0.38+0.03
2C 0.5 217+0.27 6.03+ 041 0.14+0.03 0.38+ 0.07
15 196+ 0.11 5.90+0.32 0.12 + 0.02 0.35+0.07
4.5 212+0.19 6.06 = 0.55 0.14 + 0.02* 0.37+0.13
2D 0.5 2.25+0.22* 6.11+0.42 0.13+0.02 0.36+0.04
15 249+ 0.30*** 6.80+0.47*** 0.14+0.03 0.38+ 0.05
4.5 2.09+0.20 6.04 + 0.57 0.12+ 0.02 0.36 + 0.06

All values are means + SD (n = 10). *P < 0.05,*** P<0.001 compared with control group
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4 13 2A-2D | 3¢ iE 28 % 4K G | BUFHE s T2 B 4 € B

» )
Treatment Dose kidneys Testes
(gkg) (9) (9/100 g BW) (9) (9/100 g BW)
Control 0.58+0.10 1.66 + 0.25 0.22+0.03 0.64 + 0.06
2A 0.5 0.60 £ 0.09 1.78+0.19 0.23+0.04 0.68+0.11
15 0.58 + 0.06 1.71+0.15 0.21+0.07 0.62+0.21
4.5 0.56 £ 0.05 165+0.11 0.22+0.03 0.65+ 0.09
2B 0.5 0.61+0.11 1.75+0.23 0.21+0.03 0.60+ 0.10
15 0.58 £ 0.05 1.64+0.17 0.22 £ 0.02 0.62 + 0.06
4.5 0.59 £ 0.08 1.67+£0.16 023+ 0.03 0.66 + 0.09
2C 0.5 0.62 + 0.09 1.73+£0.21 0.22+0.04 0.61+ 0.09
15 0.57 £ 0.05 1.66+0.14 0.22+0.03 0.64 + 0.07
4.5 0.61+0.08 1.75+0.18 0.25+0.03 0.71+0.10
2D 0.5 0.62 + 0.06 1.68+0.12 0.23+0.04 0.64+0.10
15 0.70 £ 0.09* 190+0.14 0.24+0.04 0.65+0.10
4.5 0.62+ 0.08 1.78 + 0.06 0.24+0.03 0.68+ 0.08

All values are means + SD (n = 10). *P < 0.01 compared with control group

50



% 14~ 3A-3D /] %7 ;F 28 % 4k @ #| BF

RS FRE S £

75
Treatment Dose Liver Spleen
(g/kg) (9) (9/100 g BW) (9) (9/100 g BW)
Control 2.24+0.32 6.46+ 0.54 0.14+0.03 0.39+0.09
3A 0.5 221+021 5.98+0.28 0.13+0.02 0.36 £ 0.05
15 2.24+0.25 6.34+ 0.50 0.13+0.02 0.38+ 0.07
4.5 221+0.21 6.28 £ 0.37 0.13+0.04 0.38+0.12
3B 0.5 218+ 0.22 6.31+£ 041 0.13+0.03 0.38+0.08
15 2.22+0.18 6.39+ 0.45 0.14+0.01 0.40+ 0.05
4.5 2.31+0.20 6.28 £ 0.27 0.14+0.01 0.40+0.03
3C 0.5 214+ 0.24 6.02 + 0.56 0.15+0.02 0.42+0.08
15 217+0.14 6.21+0.32 0.14 + 0.02 0.41+0.04
4.5 223+0.21 6.21+0.54 0.14+0.04 0.42 +£0.09
3D 0.5 209+0.11 6.10+ 0.27 0.15+0.01 0.44 + 0.06
15 2.19+0.20 6.07+0.30 0.13+0.02 0.35+0.04
4.5 2.20+0.22 6.20+0.31 0.16 + 0.03 0.44+0.08

All values are means + SD (n = 10). *P < 0.05, ***P<0.001 compared with control group
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414 3A-3D | ¥ iF 28 % & G | BUFHE M T2 B 4 £ B

» )
Treatment Dose kidneys Testes
(gkg) (9) (9/100 g BW) (9) (9/100 g BW)

Control 0.59+ 0.09 1.69 + 0.17 0.23+ 0.05 0.67 + 0.09
3A 0.5 0.69 £ 0.08 1.88+0.17 0.23+0.03 0.63+0.05
15 0.60+0.10 1.70+0.24 0.24+0.03 0.68 £ 0.09

4.5 0.66 £ 0.10 1.88+0.22 0.26+ 0.04 0.73+0.10

3B 0.5 0.57 £ 0.06 1.65+0.10 0.21+0.03 0.62+0.11
15 0.61+ 0.05 1.77+0.13 0.23+0.02 0.66 £ 0.04

4.5 0.58 £ 0.16 1.59+042 023+ 0.02 0.62 + 0.06

3C 0.5 0.59 + 0.06 1.67+0.13 0.23+0.03 0.66 + 0.10
15 0.62 £ 0.08 1.75+0.19 0.24 +0.03 0.68 + 0.06

4.5 0.61+0.05 1.71+0.18 0.25+0.05 0.69+0.14

3D 0.5 0.58+0.04 1.71+0.10 0.22+0.03 0.65+ 0.08
15 0.65+0.08 1.79+0.15 0.24 + 0.03 0.65+0.08

4.5 0.64 £ 0.09 1.80+0.14 0.24+0.03 0.69+0.14

All values are means + SD (n = 10). *P < 0.05, ***P<0.001 compared with control group
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% 15+ 1A-1D28 % & & 4 Pip% L B FopIL i £ 3

Organ Lesions Group
H.O 1AH 1BH 1CH 1DH
Heart
Infiltration, mononuclear cell, focal, - - - - 1/10
dight
Kidney
Cyst, focal, slight* 1/10° - ; ] ]
Liver
Degeneration/necrosis, focal, dight - - 1/10 - -
Infiltration, glycogen, diffuse, dightto ~ 9/10 710  6/10 310 110
severelhigh
Lung
Bronchiolitis, focal, minimal /10 - - - -
Spleen - - - - -
Testes - - - - -

- No significant lesions.

! Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = dlight (1-25%);
3 = moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

?Incidence: Affected mice/ Total examined mice.

A

% 16-2A-2D28 x Ak & & LR K2 R e RopILir £ 26

Group

Organ Lesions H,O 2AH 2BH 2CH 2DH

Heart - - - - -
Kidney - - - - -
Liver - - - - -
Lung - - . - .

Spleen - - - - -
Testes - - - - -

-: No significant lesions.

! Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = dlight (1-25%):
3 = moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

2| ncidence: Affected mice/ Total examined mice. n=10.
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% 17-3A-3D28 % 4k & 4 Mgk Qe MBI F 435G

9] Lesi Group
gan esons H0 3AH 3BH 3CH 3DH
Heart - - - - -
Kidney - - - - -
Liver - - . - -

Infiltration, glycogen, diffuse, minimal ~ 9/10 710  6/10 7/10  2/10
to moderate severe

Lung - - - -
Bronchiolitis, focal, dlight /10

Spleen - - . - -
Testes - - - - -

- No significant lesions.

! Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = dlight (1-25%);
3 = moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

%Incidence: Affected mice/ Total examined mice. n=10.



W 2028 X 4k &4 Pikmk H20 ] REgP e pme it 2 %E - H20
2 HR(A) ~ TH(B) - C) s D) L (B)ERFAP K
BOBEEE L EEER FIA S S 2 2 NIFRR BITRE A S 3
e v (4 %% 0 H20-1) (H&E staining, 400x) -
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B 21-28x & a5 (+3% AH 2| g p %ﬁ_ﬁ—‘«}?ﬁlﬂ’%l“iwﬁ o 1AH &
< H(A) ~ BH(B) ~ % H(C) - E#ﬂ*(D)a tENGEE SE 0 XL
BRI FR(PR FIA & % 2 0 DR LTI T $ 5 e

i (#4 %3 0 1AH-1) (H&Estaining, 400x) °
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0

n‘?p&:!. A

T
B 2228 = &k 8 F (43 % BH 2| & P %ﬁ.&%‘«},}ﬁlﬁ-’.%l Z_ %% o 1BH &
<H(A) ~ THEB) - #HO) ~ HHD)F Bt (BFHE
BRI SPRFRFIAZ & = 20 NIRFRE TP > T e
v (% %% : 1BH-3) (H&E staining, 400x) -
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NS
5. ‘-Mf‘%
ea

it (# % %% : 1CH-3) (H&E staining, 400x) -
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Bl 24~28 % 4 & 3 [2385% DH o | B & p %ﬁiﬁﬁ‘«}ﬁﬁﬂ% itz 3% - 1DH %
<H(A) + THRB) » #H(C) WD) ~ Rt (B)F FHP)FHE R
PR R I T (84 S5t ¢ DH-2) (H&E staining, 400x)
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B 2528 % £ &

D ™

AR L] AR P MBI L E - H20 &
FuE IR B SR ACT R v (A, 40X, B4 B 1 H20-6) ~ 5 %Kk 2%
i H % L g e 2B (B, 400, &3 ML 0 H20-3) ~ "% 5 30
AR (C 40X, 34 St t 1BH-5) ~ %0k 30 e E bk
e iz (D. 40X, # 4 %3 1 IDH-1) % ke %@ i (H&E
staining) e
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E

B 2628 % 4§ & [13% H20 2 ] RE P e fop i 2 % E - H20
s H(A) ~ THB) ~ FHC) » HHD)  FE): B (EFE
Pa PRI (5 HE 0 H20-1) (H&E stain, 400x) -
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Bl 27228 <4k & 3 P3ss% 2AH | SR P e RpL g 2 K E o 2AH
2 HA) » THEB) S THC)  HHD)  HHE)? B (PEHS
Yo PR BRI L ($04 %t 0 2AH-1) (H&E stain, 400x) -
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B 2828 = & &4 23E% 2BH e | Hap e SpR gt 2 %E - 2BH
B BR(A) s T%(B) B-T—E’;?’(C) N T }.v;g(D) . Eyf,_;.v;g(E); F1(PE R
BEP R ERREE (54 %Y 2BH-1) (H&E stain, 400x) -
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._ﬂh’l :

B 2928 = & &4 23E% 2CH e | B ap e SRRt 2 % E - 2CH
B BR(A) s T%(B) B-T—E’;ﬁ(C) N T }.v;g(D) . Eﬁ,_s;%f(E); F1(PE R
BEP R ERREE (§ 4 %Y 0 2CH-1) (H&E stain, 400x) -



F1 3028 % & & 4 235 2DH /| S P A e pILs i 2 %% - 2DH
2 HA) « THEB) S THC)  HHD)  HHE)? B (PR HS
Yo PR BRI ($04 %t 0 2DH-1) (H&E stain, 400x) -
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W 3128 % 4k &4 Hiks% H20 | B m i e fopmsg it 2 %% « H20

2 H(A) ~ TH(B) - FHC)  HHD)E B L (DEFE R M
BRI FEPRIFIA S § % 2 0 N ALTIERA S 3

1

i (& F e - H20-1) (H&E staining, 400x) -

v
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B 3328 % &k 9 & |23¢% 3BH | B & %?‘E*%}?aﬂ% itz B o BH &
< H(A) ~ THB) « FHC)  HHD)E B4 (B)RHE & A m g
RILE O IPR(FRIFIAZ & = 20 NI IR > T e
it (%4 e BH-1) (H&E staining, 400x) °
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B34 -28x&kas % 3CH e | Kap Megprgt2%E  -CHe
SHR(A)  FHRB) RO D)2 R L (BERF AP B R
T o FEPRIFIAZ & = > o DIRRE TR A
it (%4 e ' CH-1) (H&E staining, 400x) °
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B 35-28 % 4 &4 14735% 3DH 2| g p iledpm gt 2 %% -DH =
SHR(A) > TRB) ~ FHR(C) (D)2 L (B)FRERP L
BRI > IFEEF)RIFIAZ G = > NRBE IR > 70
it (¥4 %% ' DH-4) (H&E staining, 400x) -
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% 18~ = R GMP 2. | 7 BT ¥ | B mbe cng (1T #

Céll viability (% of control) (ug/ml)

5. | Control 10 25 50 100 150

1A | 100+£4.23 | 89.54+7.65 | 98.21+11.73 | 103.44+12.60 | 109.95+5.10 | 113.14+1.17
1B | 100+4.23 | 80.74+7.30 | 87.63+5.79 | 135.46+1.01 | 148.60+2.77 | 157.40+3.78
1C | 100+4.23 | 101.66+0.44 | 109.69+2.87 | 109.31+7.85 | 107.78+9.07 | 138.01+5.05
1D | 100+£4.23 | 104.34+£1.55 | 114.80+£3.27 | 132.14+6.31 | 148.47+1.38 | 161.61+7.70
2A | 100+4.23 | 97.70+1.17 | 113.39+0.44 | 127.93+1.96 | 158.16+1.10 | 163.52+2.18
2B | 100+4.23 | 106.38+1.01 | 115.31+3.34 | 125.51+2.39 | 139.41+2.60 | 158.04+6.44
2C | 100+4.23 | 98.60+0.58 | 102.17+3.31 | 107.27+4.20 | 123.98+8.34 | 146.30+10.31
2D | 100+4.23 | 105.74+4.06 | 110.84+0.58 | 118.62+3.13 | 126.79+1.55 | 135.20+8.32
3A | 100+4.23 | 93.37+£3.65 | 104.08+5.18 | 137.37+7.64 | 164.29+12.05 | 171.81+12.48
3B | 100+4.23 | 110.97+5.64 | 126.66+4.64 | 126.79+7.52 | 150.13+6.31 | 157.40+9.11
3C | 100+4.23 | 106.38+1.01 | 119.90+1.93 | 130.99+1.55 | 135.46+7.27 | 131.12+1.93
3D | 100+4.23 | 86.73+3.56 | 99.74+7.20 | 113.78+4.85 | 148.85+6.73 | 153.32+8.87
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n=3
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BISTERLIRT (2A)

RIS TR (2B)
DiRSER (20
DiRsETORE 2D)

* E
T B
x e
= |
B ITL 1+ I_I- — — B
*
Control 10 25 50 100 150
Concentration (pg/ml)
B 36+ % — F_GMP g2 # 5(1A-1D)ip| 38 & %
* Tk -
- ®
Fx - EZ q-_
- -1- [
] Tt -I-_ | I r
Control 10 25 50 100 150

Concentration (pg/ml)

B 37~ % = R .GMP 2 & 5(2A-2D)RI3% % %
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% 19~ TEM B & ki 2 ¥ %

Wi | Mt 1| Hed 2 | B 3 lfj;;@ L | 8 (m)
1A 76.5 73.5 75.0 75.0 15 1600.0
1B 14.2 19.2 19.2 175 2.9 262.5
1C 112.4 | 1175 | 109.8 113.2 3.9 11415
1D 8.3 9.5 8.3 8.7 0.7 128.8
2A 475 43.6 35.9 42.3 5.9 257.7
2B 19.0 26.7 29.2 25.0 53 66.3
2C 34.2 39.2 31.7 35.0 3.8 147.5
2D 31.3 31.3 23.8 28.8 4.3 50.0
3A 53.1 51.2 51.7 52.0 1.0 173.1
3B 18.0 16.4 175 17.3 0.8 134.6
3C 475 45.2 46.2 46.3 1.2 509.3
3D 16.9 16.1 17.1 16.7 0.5 125.8

1B FAREA) LR B Bk A B (B)

PRt E E ks kAR & (C) 0 ol e F 7k R ACR A (D)

n=3
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5. - CCMP96-RD-203

A B A B R AR IS b
é@*’ri@ 1

]
M2 45 SR T A 4§

W %

ﬁtj‘?’%‘f“‘ AP A R S P R HepG2 A TR S A UES
;;p;jaj; %\ln\'/ﬁ:}mf%’iln\—*#ﬁﬁ? Heo] SR At ZB % 2 HepG2 w
o FIRH B B 35 ant F o 707 Readl-time PCR BLZ AL 7l & e i > 3
Ik Bcl-2 ~ CCND1 - ErBBZ CDC2 2 TNFSF10 tr# I 5 “EPFR 2 Jk & cnsg it
fOTIE e LB S B E S BEE PR L e 18 0 FIE P U B e
FiEaTk B d ’1f4m¢ i Bel-2 7 BAFEAIR o B e B R F
T ie o e Fou Fend A CCNDl 3 ErbB2 #r|di 5 P B o fmPe 3k H) A 7
%mﬁ%&ifg%m%%?LGZMw’%Ustami IR P
KGlﬁmmwkg%ﬁofﬁﬂﬂﬁlﬁﬁgf % d DEAE 83 % 3 #iiy
EBNE A & o R ¥ {88 IR Bel-2~CCND1-~ErbB2~Cdc2~ Myc~ TNFSF10
z’v’vaNA e TR D §»w %‘rm% A 2 ErbB2 ~ Myc 2 CCND1 sfr ) 2 PP
B s AT R R BRI OE P e B B G2AM I - ik
u'a‘&r' i p:ufw’J Lk“Pp/;’ ’f‘ V—rﬁ‘/xi}ﬂ IF&P#W@'“’ E:ZE’ ‘/%L" °
Bitgor s )lgﬂ"g‘*{ Fr"’KA,\ :
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%?‘ﬁéié*%§V4“Wﬁ“%%% FRkaR Wz 28~
FoRIFHE S BAFE BT AR KA T LY Rt
AR ERE RN TR U RAZ FHRETIESF o

WAL ¢ EH TR T A T



Number: CCMP96-RD-203

Evidenced-base Sudies on Anticancer of
Chinese Herbs by Genomic Medicine (2-1)

Jung-Yaw Lin
ABSTRACT

In this study, we took genome changes of human hepatoma cell line HepG2 as the
main axle and investigated the molecular mechanisms of anti-cancer effects of
components of traditional Chinese herb medicine. Treatment of HepG2 cells with
Xiao-Chai-Hu-Tang (XCHT) extracts reduced the viability of cells. By using real-time
PCR analysis observed that the expression of Bcl-2, CCND1, ErBB2, CDC2 and
TNFSF10 mRNA was decreased by a dose- and time-dependent manner. By treatment
of HepG2 cells with 7 constituents of XCHT, we found that Huang-Qin(HQ) had the
higher inhibitory effects on cell viability, and also suppressed the Bcl-2, CCND1,
ErBB2, CDC2 and TNFSF10 expression. Treatment of the cells with XCHT and HQ,
both extracts inhibited CCND1 and ErbB2 protein expression and arrested cells in the
G2/M phase as shown by cell cycle analysis. However, after using higher concentrated
extracts, cells were arrested in the G1 phase. Furthermore, we removed phenol
compounds from XCHT by DEAE ion-exchange column chromatography, and we
found that the extracts without phenol compounds decreased both the expression of
Bcl-2, CCND1, ErBB2, CDC2, Myc and TNFSF10 mRNA, and the protein levels of
CCND1, ErBB2 and Myc. The extracts of XCHT also arrested cellsin the G2/M phase.
Taken together, we suggest that XCHT and HQ are the potential drugs for the
anti-cancer therapy.

1. We held five meetings on December 8, December 19 in 2006 and March 2, April 9,
July 2 in 2007 at National Taiwan University, and one meeting on October 11 in
2007 at National Taiwan Normal University .

2. There are four main participators in those meetings, including of Professor
Jung-Yaw Lin and Professor Shao-Chun Lu , the institute of Biochemistry and
Molecular Biology, college of medicine, National Taiwan University, and Professor
Kang Fang, the Department of Life Science of National Taiwan Normal University,
and Professor Yang-Chang Wu, Kaohsiung Medical University.

In those meetings, we have discussed about the progress of each one plan and the
condition for three sub- programs. We expect to execute smoothly for our projects.

Keywords: Chinese herbal medicine, hepatoma related genes, genome
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- K EER R

A EEDrd GMP E R LN LN PR oﬁr;%iv‘ PR
s %3 15 A g > 15009~ 20 min g {8 T
R e FET o
SRS LR CaE -

AR vtk HepG2 e 1 DMEM 4r ~ 10% FBS -~ 100 1U/m
Penicillin/Streptomycin ~ 2 mM L-Glutamine ~ 1X 2t % "= 4l B2 (NEAA) i® &
fmreys % % 2. complete medium o M3 K AR A e P 4 21X
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Trypsin - 37C32 & 5448 > MEBRR P T > 1 piptteaidvly‘v—‘" 30T > 1
1:3~1:6 et b 32 & S licwie A ATwme i A e & 96 it iwme it &
fé‘i\:’ o
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ERNWAR T W %S (A LEE N e A 8 1P EE S

(- )7 I ZE B B A AR e bk Hep G20 24 /) pF 15 &~ 47 2 [Cyp»
MTT = 2 479 X g2 4 1o

()#7 X EE B4 AJT Hep G2 12 2 24 /| fF #-'m % 5 B~ MRNA ¥
F 4% % cDNA » ¥ 17 Real-time PCR = ;2 3% m%e A F1 & I eng
oo

(2)#P X Z 5P i Hep G20 24 ) ¥ {5 Rl e B~ fn e BT Jovi o
2 SDS-PAGE %2 Western blotting > 1 | % Fe fad® 2w 33 T_3-v
T2 2mE o

(q;)z,,\ﬁ Celcyclez » i » ¢ ¥ Z&J9 (4 » wm¥e * propidiumiodide %

fs * flow cytometer » 47 m?z 2_ cell cycle~ GU/S~G2/IM % ~ % o



5 BR

-~ B HEGH R P ERERLEF AR L WH D EE R o
(- ) Function : Improvement of liver function
(= ) Constituents :
1. % *(Chai-Hu) (Radix Bupleuri) : 89
2. % % (Huang-Qin) (Radix Scutellariae) : 3 ¢
3. * %(Ren-Shen) (RadixGinseng) : 3¢
4. &+ ¥ (Zhi-Gan-Cao) (Radix Glycyrrhizae Preparata) : 3 g

L % (Ban-Xia) (Rhizoma Pinelliae Praeparata) : 59

4 % (Sheng-Jiang, Fresh Ginger) (Rhizoma Zingiberis Recens):3 g

+ & (DaZao) (Fructus ziziphi Jujubae) : 2 g

Tota : 27 ¢

(=) Water extracts : one g of each constituent was extracted with one ml of
water.

= ~ &2 MTT reduction assay B3] % 8 F ¥ HepG2 e 13 7% F eng 58 >
A 0 10 mg/ml 2 2 15 mg/mi IFM%T kg% * TR o (FEI— )

~ o s g 10mg/ml 4 2 15 mg/ml s B ESE HepG2» 12 2 24 ) pF
FycP e CDNA> BIE 2 FAFILTE I & PP B 5 KT
Bcl-2 ~ CCND1 ~ ErBB2 ~ CDC2 # TNFSF10 eh# I & 7 “EFFRF 2 k
Beehsgi-m ™% o (Bl=)

o~ A H o] e B 2 10 mg/ml mE 15mg/ml 2 B3 A (EF R
m@ﬂli)ﬁ. 24 ’J‘ %5?'] w e 15‘ /rv-1 &F‘ T i B & ﬁxl_—r_ ’ Iﬂ H 'ﬁtiﬁd’]‘ "7k‘E
;’.8;;'7};?—%5;\1@’??5’: = A F ST E B en o (Ble)

2 F 5 Llmg/ml 2 2 1.65 mg/ml eE| £ e HepG2 > 12 | pF 2 24 {8
JeB~dm?e CDNA BI2 7 F AFIEE XI5 5o 5% &7 B2
CCND1-ErBB2 ~CDC2 2 TNFSF10 7% J& 7 ":\s‘_ﬂfﬁ? Z kR ensg i
77 (D)

A A1 PSP E 2§ T 43 HepG2 dme 24 0] PE{S > JeBimbe Foo B0 B

% B \—175 ErBB2« CONDI % 7% 5 1P B g o (Rl )
S s s RAE S 2 F S 4 T HEpGR dmve 24 0 P2 {8 LR fmie ik )
g BEKRT RGP EERS phase chiwmre § TS G2IM it
A kR R mq.ﬁééw\g_@g\ G2/M arrest - (B = )
ﬁ {RAME L4 (15£ 30 mg/ml) % § % 4c 3] HepG2 ‘mre
O PEZ 18 ’Euﬁ»‘.we;tﬁﬁ  BXx BT 3 AES S A G2/M phase 0
jsm’i'éfi_j 2 Glphase chimz £4 § = o (B N)

N o O

i

J~4
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4~ s B E B (DEAE 33 2 B F B @ B0 B &
P ) 43| HEPG2 ‘mie 24 /| pr2_ 15 » JeB~‘m? cDNA > B E 7 F & F1&_
TP EFOREE S5 Bcd-2-CCNDL1-~ErBB2 -~ CDC2 -~ Myc
2 TNFSFIO en& EEHE F 2 am T - (B4 )
T AT PP (DEAE M3 LB ¥ #9080 B ¢
P ) 4 3] HepG2 ‘m%e 24 | pFig » e B~‘m P2 3=v > i jp] Bcl-2~ CCND1 -
ErBB2 ~ CDC2 2 TNFSF10 ehg-v 2 RE L F X P> B 5T ©
% ErBB2 -~ Myc ~ CCND1 % 3Lp Bg4r4] o (Bl - )
L v R BEBY (DEAE 33 M E B R B0 it
&4 ) 43| HepG2 ‘m¥e 24 | pris » LB m e k) » B 58T ST
% G2IM 1+ 2 o (FL - )



B - it

- HEME 128N S A FHBRA L LB R
(- )£ &% @ 4 reporter assay £.F F #7825 £ 12 qRT-PCR ~ Western
blot 477 ZE F4 30 s AAFIHILAFLRAE S R o
(= )#ti¢ * 2 Reporter assay 2. plasmids> p = £ 7 T 7] f& :
AP1-Luciferase~ NF-xB-Luciferase~ Spl—Luciferase ARE-Luciferase,
and GRE-Luciferase -
s ARE-luc 2 GRE-luc % reporter 2 j 32 5 4o
PEIEOES - HTHEER 2 EP o GEEF DD P
ARREE S T i dhged B (Blde s B it g iR X B B AR
Z ) s iR pteby T uR h B RiE 2 GFE S R o A 4
&1 & 472 transactivation assay (TA) = 5 115 fmbe 5 A # Had
SRR O o
+ IR > $& 4% F] 3 (transcription factor) ¥ 4 -] » + % 2 RiE
FE N e w D A T2 A 4 o A T2 T
M TG AT Alm e F\ 7S M- ﬁ—a PACRT i SEUEA S
7R S BREXEF RA S (muUtiple repeats of response
element) ~ fx# + (promoter) 2 3% % A F](4rluciferase, Luc) »
B Lo TREEE R e oo 10t e E 4 luciferase 4R
AT L E B+ cn¥EPH o 11 ARE(antioxidant responsive
element) -Luc% GRE (Glucocorticoid responsive element) -Luc =
&)
1. ARE:® & i &2 i pE % (4ophase | cytochrome P450
IAI % phase || GST-Ya) =4+ B4 B o 3% 4%+ ARE
binding protein 1 (ARE-BP1)#) = % WM& 3 AREZ i 4 ¢
] B i 5 B chemopreventionst 4 0 ¥ i g w18 0k ;y%
<4 LAk o if\“"?%f’r’uARE Luci — &3 1 & K&
it B2 ARE-LucZ g s # + AchZES o



ARE £ # 5% 4o /@]

Constitutive expression

ARE-BP-1 ARE-BP-1

bZip , bip
ARE

Transcription activation

drug

Chemoprotective induced expression

ARE-BP-1 ARE-BP-1

Transcription activation 'I'

GRE: 3 223 i 4| f% % (4rphase | cytochrome P450
IAl 2 phase Il GST-Ya ) 4 & 4 g % ( 4o
UDP-glucuronosyltransferase 1A1) #1-+ B3 B > 3 14
% B i 4 ¥]+ Glucocorticoid receptor (GR)) = 48 1 & &
I GREzZ it 4 F #Aah#E 430 5 £ chemopreventions: # » &
ERpmi LA RN o AF HTIUGRE-Lucs - &
FIE RGFE D2 GRE-Luck i 4 FAhES -
GRE®* #.5;\ 4§ ¢

Inactivation

GRE Luciferase

drug Transcription activation

Chemoprotective induced activation

Glucocorticoid Glucocorticoid

Transcription activation 1
B % _Luciferaseis 1+ B 3+ 9634 4 ¢ P~cell lysatetc » 2
ATP, D-luciferinz. & & » 114 ko 47 & =8 » 2ARE-Luc
& GRE-LUCHE % w % & ¢ o & & % 7 = /4 % Renilla
Luciferase &% B-Galactosidasez. plasmid it % #& 4 »x & 2 &
»x o & ¥ 1% 5 &% (internal control) -



Luciferasei® * F Jg4c™

Luciferase
ATP + D-luciferin + O, » oxyluciferin + AMP+ PPi + CO, + Light

SO EMPE L2190 S A FHEBRA 0 LB R
(-)&F3F ) e FAFRRE
@)ﬁi”%ﬁﬁW@%lmghumm&umam%EwHﬁ

RRLLgIml Z RR] o F Y T E RS 2 0 50mg oo

SN HERF T2 04 ch‘%‘f’l‘* EANRILS SRR
()P EEFLAMATS N B LT
+3+3 - %X & —Growth factor ~ Oncogene
F33F - 12 k&I —Angiogeness - Metastasis
+3F = 1 F & ¥ —Tumor suppressor gene ~ Cell cycle

2 3 % $2 — Apoptosis and others

(2 )i = GMP Z 3t 7/16 35 2378 (CRE PR a 48) B33
%%ﬁ%%@*ﬂ%o
IR HRR eI F (716) ~ = =5 F(7/30)
> ORFRR

[e]

F R

gﬁtwam@ mik(mm
E o e D PR E B (T/16) ~ B 4o 3T 358 (7/30)
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N 2 B R AR S T CR- e SO R R Y
*

A D HREM K L RFEN G RT S A R it ¥ HepG2 cell cycle
Frodlimre 4 £ > 2 jpR A FIL IR

B :EXk&k#HL:: »HHadig > EEL NFkB-Lucifease 2
APl-Luciferase z. HepG2

2 e g 0§ o8 A G 4
NF-xB-Luciferase > H &% & Fr4] 1T % o i 23 H - § 4 k¥
FRend 3 B4 E 0 V- § 2 XEFang @ fzd g o
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BRerPmy#iiEzgido

D:E &7 g iR £ PR e 3y
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(1)Function : Improvement of liver function

(2)Constituents :

@ ::if (Chai-Hu) (Radix Bupleuri) : 8¢

@ & (Huang-Qin)(Radix Scutdllariae) : 3 g

® /) 2 (Ren-Shen)(Radix Ginseng) : 3¢

@ = (Zhi-Gan-Cao)(Radix Glycyrrhizae Preparata) : 39

® = (Ban-Xia) (Rhizoma Pinelliae Praeparata) : 5¢

@ 4-E (Sheng-Jiang, Fresh Ginger ) (Rhizoma Zingiberis Recens) : 3 g
® .z (Da-Zao)(Fructus ziziphi Jujubae) : 2g

Total : 27 ¢

(3)Water extracts : one g of each constituent was extracted with one ml of
water.

Bl= ~ 1 MTTassay # 17 7# Fe ik & 2 0] %7 2 %t HepG2 'm¥e 2 £ FL 55

—@— 0 mg/ml
O— 2.5 mg/ml
WV~ 5.0 mg/ml

4 =¥~ 7.5 mg/ml

—l— 10 mg/ml

=l 15 mg/ml

+ 20 mg/ml

o

Fold

Hours
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Bl= ~ 2 Real time PCR & 17| % o ¥ ¥ HepG2 tm*z 2 2L |34 &

Exp.1st 12W10 12W 15 |24W 10 24W 15 IExp.an 12W10 12W15| 24W10| 24W15
AHTG 10| -11 | 1.0 | -2.0 |JAHTG 16 -15 | -12 | -19
CDK?2 22| -20 | -25]| -5.1 |CDK2 26| -17 | -15 | -1.7
BCL2 19| -22 | -28| -36 [BCL2 39| 24| 37| -55
CCND1 |-16] -1.7 [-12] -36 |cCND1 |-22]| -37 [ -55 ] -55
ERBB2 |-25| -32 |-26|-166[ERBB2 |-20| -30 [ -92 |-11.3
BAX 13| -1.1 | -1.2] -2.3 [BAX 17| -15] 19 | 13
RB -14] -18|-21] -42 |RB 14 21| 12 | 112
MYC 30| 20 [ 36| -21 [MYC 13| 14 | 70 | 59
STAT1 14| -13 | -14] -25 [sTATL 21| 25| 11 | -17
\VEGF 18| 26 | 22 | 1.2 |[VEGF 24 211 70 ] 70
CAP1 16| 11 | 14 ] 1.2 |cCAPL 14| 16 | 15 | 19
CFLI 15| 10 |[-13] -14 |cFL1 23| 127 | 112 ] 17
MET 11| -19|-21] -55 |MET 10| -10| 20 | 19
TDE 16 | -1.2 | 1.3 | -1.8 [TDE 11| 13| 27 | 35
HIFA 20| 21 |-10] 12 |ANXA2 |-11| 16| 14 | -11
HMOX1 | 21| 11 [11] 12 [HIFA 21| 17 | 21 | 25
PFN-1 22| 22 [15] 15 HMOx1 [ 21| 19 | 1.7 | 21
ANXA2 [ 11]-12]10] -1.0 [PFN2 16| -10 | -10 | -15
SOCS1 41 | 1.7 | 46 | 3.2 [socsi 25| 21 | 37 | 44
ASS 21| 13 | 11| -19 |ASS 13| 11| 13 | 17
CCND3 [ 15] 24 |-16] 25 |ccND3 [ 11| -11 | -11 ] 11
CCNE 1.9 | -16 | -5.7] -35 |CCNE 16| 10 | -15 | 1.2
CDH 14| -1.9 | -2.2 | -13.9 |cCDH 22| 25| 16 | 1.7
SERPINDY] 1.1 | -2.2 [ -125| -35 |[SERPIND1| 1.1 | -11 | -29 | -1.8
CDC2 15| -14 | -28] -4.4 |cDC2 -14] 19| -37 | -35
CDKN2A | 35| 1.7 [ 1.9 ] 2.6 |[cCDKN2A [ 1.3 ]| 16 | 1.3 | 25
P53 11| -1.1 [ -1.7]-135|P53 13| -17] 15 | 14
RAF 19| 12 |-15] -25 |RAF 11 22 11 | 112
TNFSF10 | -1.7 | -14.9| -6.3 | -16.6 [TNFSF10 | -9.8 [ -19.0 [ -17.1]-34.3
ATF4 41| 46 | 25| 37 |ATF4 35| 41| 21 | 35
CCND3 [ 1.2 ] 11 |-20] -1.6 |[FASTK 13 -10[ 20 | 24
FASTK 12| 11 |-23] -55 |RHOA 11 ] 11| -16 | -1.2
SMAD4 | 12| 12 [-122| -11|smAaD4 [ 12| 12 | 1.7 | 22
TGM?2 11| -1.3[-28] -6.3 [TGM2 20| 31| 24| -17
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Ble ~ 2 MTT assay 4 +7 /] %

#F - f8H > Fy HepG2 ‘w4 £ FL 8

2.5 -
2.0 -
1.5 -
= 1.0 —
0.5 -
0.0 T T
C: Control (medium) 1. & 5 L% -1: 10 mg/ml
T ] g2 F4 > (X.CHT) 2. £y 6: 4§ -2:15mg/ml
Al Fo+g T SR 3 70 = B
B: &3 +X%+2 +f 4 &y
BlZ - 1 Real timePCR 4 474 3 % HepG2 im%e 2. 4 73 &
Time (hour) 12 24
Conc.(mg/ml) 1.1 1.65 1.1 1.65
ERBB2 -10.6 -20.4 -30.9 -43.7
CCND1 -5.3 -4.6 -4.9 -9.2
BCL2 -2.2 -2.7 -3.0 -5.3
TNFSF10 -9.8 -5.5 -14.4 -22.6
CDC2 -3.0 2.1 -4.4 -7.2

(ICs0 of HQ 15 0.96 mg/ml)
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o

5 R BE AT R F B B R
T F %

11

1.65

Fl4 R

(mg/ml)

— CCND

— ErbB

— Tubulin

— CDC

?]_:

120 160 200
.|....|....‘

Counts

0 200

17

vy ook _© 2 2% N\ 2. g2 ) s BN 2
SRS R R e 4T 24 ) BEAORI B ) S e B B BRI HepG2 ‘mPz
No treatment
24hr - #J510mg/mL - #HJ515mg/mL
R 24hr 89 24hr —
GO/GL phase: 43.98% ,% GO/GL phase: 34.18% | 2] GO/G1 phase: 39.26%
S phase: 47.90% ] S phase: 39.79% ] S phase: 35.65%
G2/M phase: 8.12% 2_: G2/M phase: 26.03% 3_: G2/M phase: 25.09%
£7 ] ]
a -
©8] 2
2 e
o o
ahn Enn ohn | annn 0 200 400 BOD 8OO 1000 0 200 400 800 800 1000
FL2-A £17.a
84—  EZFIOmg/mL —— 8 Ee;1254r;]1rg/mL
24hr
84 GO/G1 phase: 8 GO/G1 phase: 37.70%
’ S phase: 30.25%
36.24%
o & S phase: 36.69% R G2/M phase: 32.04%
s G2/M phase: 27.08% 5
8g] Sg
] =
= | o |
[i] 200 0 200 1000 o 200 400 500 aoo 1000

FL2-A



B~ e e A 45 24 BEF AR % ¢ B 8 F TRl HepG2 i

#H530mg/mL
24hr

GO0/G1 phase:
48.89%

S phase: 39.49%
G2/M phase:

No treatment £ 515mg/mL
o 24hr §r— 24hr —_
2] GO/G1 phase: i GO0/G1 phase:
& 46.61% 46.16%
S phase: 42.42% 07
g GZle h. : S phase: 44.43%
8] phase: 2" G2/M phase: 9.41%
lqji_j tc [=]
0 2 em0 B0 0000 l-n pa L o
FLI-A
E=HZ15mg/mL _
8— 24hr — CF E—
g GO0/G1 phase: i
43.03%
2] S phase: 39.25% S
8" G2/M phase: 17.62% !
0 200 400 EE!C EE!C 'CICD - Li]
FL2-A

200

400

£00 00

FL2-A

=E30mg/mL
24hr

GO0/G1 phase:

59.88%

S phase: 24.95%
G2/M phase:

B4 ~ 4 Real time PCR 4 71 183+ < # #¥q | % 7 B -HepG2 fm?z 2. &

FES)

12W200 | 24w200
[BCL2 -1.6 -4.1
[ccND1 1.5 -15
[ERBB2 25 4.4
IMYC 2.3 1.5
VEGF 1.6 -1.9
[cDc2 -0.6 0.75
TNFSF10|  -1.2 -0.15

12wo[12w200] 12w 400 [24wo] 24w 200 | 24w 400
BCL2 16| -43 55 |-49] -80 -17.8
[ccnD1 | -23 | -53 31 | -1.3] -109 -3.4
[ERBB2 | -1.0| -27 26 | 13 -5.9 -13.0
IMYC 16 | -46 11 | 41| -155 -3.0
VEGF | -65]| -6.1 29 | 23] -19 7.2
lcbc2 | -11] -13 26 | 11 7.2 -3.4
TNFSF10| -35 | -4.1 32 |-30] 13 -5.3
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Bt s rd S BghE AT E S L HMR | S e R -HepG2 e 2 AL F 4

I
Ohr 12hr 24hr
No 200 400 200 400
drug mg/ml mg/ml drug mg/ml mg/ml
ERBB2
sl TS Gwee coe G R 4
MYC i e
Lol AR -
CCND1
- R,
BCL-2
VEGF | =
Actin |

S R S Y SR MR SRR

Bl — s e kA 4T 48 PER MR ] 4 ¢ B 2 BRI HepG2 v

§—— Control 24hr g Fraction —_— B Fraction _
200mg/ml 400mg/ml

] 5 8]
& LR Rt

& 2] %]

48 h GO/G1 (%) S (%) G2/M (%)
Control 51.44 44.86 3.70
Fraction 200 mg/ml 53.67 38.44 7.88
Fraction 400 mg/ml 59.20 27.77 13.03
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5. - CCMP96-RD-203

A SRS IE A BB OB EIR A LR P B
ﬁ@%’ri(z 2)

P
PABE A S RIS R T AR ¢

W %

Cig A

hAF B AL A SR e R HepG2 2 Hep3B ik FIRE & 1 5 4 dho
REE /RIS T A ROV o SRS ST S L J\+ i 2
HepG2 % Hep3B wre » I H Frflimie 375 ~ Frflimie $ 7 ~ Frfld g A724
A PR Pogp 4 702 Real-time PCR 2 Western blot analysis L% 28 7] 4 e
P RARFYPRILRGTRCEAG R AR ETRERZ RN T AR
LfoA Bt F %% 2 = 3 3 % (CCMP96-RD-204, CCMP96-RD-205,
CCMP96-RD-206) it g 41| i& {7 o

B R} Ty ik
1L B3 337 FERRGEIA AL O7TEQY 22 107 165 >3 5+
FRIEAMH R 4B RAP 2 32FF A F LR R
2. 2B ARG LA %?F?ﬁ ik M 332 (CCMPO6-RD-203) ~ & 5% & #c42
(CCMP96-RD-206) ~ B = % 8 F7 4 ~ & > k| %3 (CCMP96-RD-205) AEFF%
18I X5 HFEE: I LY KFE(CCMPI6-RD-204) -
ERMHH
-4 (COMPOGRD-208)343 £ 1 h i 2 ke 3 417 ak» v dok 2 5
3 EAE 7 o2t 3 3 F CCMP96-RD- 204 v‘ BT X E LG ¥ HepG2 &2
Hep3Bcells§ & 2 Frd2 £ a4 > HP G E R 2S5 T HRRER LY
POH g A - 5 2 > kaempferol 3—O-a-L-rhamnoside?-O-B-D-gIucopyranoside
(KRG) o + 3% CCMP96-RD-205 * 3 % + #41 ¢ %‘gﬁ ¥ B mve 4] VEGF £ 31
1 E MMP-9 ejg 10 v MR mre iR p B w g AT2 G0 4 o A SRR 0 A
S Y s 2 RF @ fRE P A FRATE N G oo R s 4 o Tk H
4;47, g%’j'_ N wg%.,k N d. Zibh’iz&ji’jub#»riﬁ: H:—;g»p wmre 4 £ ) u:—;%. e end E g
FraP TR mie chik e B g ATA (F* o 3354 CCMP96-RD-206 ¢ 4 IR+ if i

%+
A TR T U ST s (2R ) § R B S BIERE
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SREBP-1 #7175 3% s & = fix % (acetyl-CoA carboxylase and fatty acid synthase) *#

PRm A A (e ¥ 8s A R (B-oxidation) i p B AR o H > E g
FPgip b R eniE® > A5 BB § WAE B L eniEr o Fptd
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Number: CCMP96-RD-203

Evidenced-base Sudies on Anticancer of
Chinese Herbs by Genomic Medicine (2-2)

Jung-Yaw Lin
ABSTRACT

Aim:

In this study, based on the genome of human hepatoma cell lines HepG2 and
Hep3B, we analysis the chinese herbal medicine-effective genes and the related
anti-tumor molecular mechanisms. By treatment of various kinds of chinese herbal
medicines, the cell proliferation activity, the cell migration ability, angiogenesis
activity as well as serum TG content could be downregulated. By real-time
guantitative RT-PCR and Western blot anaysis, the related effective genes are
identified. In those meetings, we have discussed about the progress of three
sub-programs (CCMP96-RD-204, CCMP96-RD-205, CCMP96-RD-206). We expect
to execute smoothly for our projects.

Method:

1. We held seven meetings on September 2 and October 16 in 2008 at National
Taiwan University.

2. There are four main participators in those meetings, including of Professor
Jung-Yaw Lin and Professor Shao-Chun Lu , the institute of Biochemistry and
Molecular Biology, college of medicine, National Taiwan University, and
Professor Kang Fang, the Department of Life Science of National Taiwan Normal
University, and Professor Yang-Chang Wu, Kaohsiung Medical University.

Results & Discussion:

In those meetings, we have discussed about the progress of three sub-programs.
In CCMP96-RD-204, we have tested six Chinese herbs for their cytotoxicity and
anti-proliferative effect on the human liver cancer HepG2 and Hep3B cells. Among
them, Sword Brake Fern exerted more potent antitumor effect in the MTT assay and
the effective compound was identified as kaempferol
3-O-a-L-rhamnoside-7-O-p-D-glucopyranoside (KRG). In CCMP96-RD-205, through
hepatocarcinoma cells HepG2 and Huh7, we found that Cyperus & Perilla Formula
(4 #+47) and Coptis & Scute Combination (% it f# 3 #) as well as their
corresponding single herb components Perilla frutesens L. (% # ) and Coptis
chinensis FRANCH (5 :&) are effective in suppressing cell growth and invasion. in
dose- and time-dependent manners. Besides, the single formula herb medicines were
concerned, both Prunella vulgarisL. (% ++ %) and Dioscorea bulbifera L. (5 &) were
shown suppressing VEGF expression, whereas Brucea javanica (*§ %+ ) and Sophora
tomentosa L. (& %) reduced MMP-9 expression and its zymograpy. In

CCMP96-RD-206, we have identified HLIDT and CHSGT that could decrease cellular
3



TG in HepG2 cells through reducing the activities of SREBP-1, acetyl-CoA
carboxylase and fatty acid synthase, and hence decrease fatty acid synthesis. Another
13 herbal medicines were found could decrease cellular TG another 4 to 5 could
increase oxidation of fat. A new mixture that contains herbal medicines that could
decrease fat synthesis and increase fat oxidation was designed and used in an animal
study. These results could be used as potential anticancer drugs in the future.

Keywords: Chinese herbal medicine, hepatoma related genes, genome
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- P EERPORZ YR
_;{9_“‘];’:1':‘ FEEBRRLIES A ES 15%41#_,\‘?,,, 1500 g~20 min
gﬁ—“*lﬁ""’*ﬁ‘L/ﬁinQ”’\ EHRF D RFIRERT o
BN L R IR CIP N
L 55T b ¥e A HEpG2 ~ Hep3B ~ HUh %2 12 DMEM 4 » 10% FBS ~
100 1U/ml Penicillin/Streptomycin ~ 2 mM L-Glutamine ~ 1X 2t 2 3l fd
(NEAA) i 5 Pz 33 % * 2. complete medium o #3132 % &4 F %48 » ‘oz pF >
ber IXTrypsin 2 37°C2 % 544 NE R T8 1Y piptteaidvl‘;r—’" 30
T 1316 it bl g & A e e B AT A & 96 7L
TR ALY o
Z A1 X EE B2 wmie M e oy
(- )#-? ¥ 2 E Bt Ea® A AR 'm et Hep G2 2 Hep3B cdlls» 24 /) p&
(837 H I1Cs > M MTT * 2 2479 T EXBfr2 F |4 o
MTT assay : L #" R miz32 4> DMEM 2 %3¢ > H7°¢ %
10 % *=22 w 5 (FBS2 7z 100 unitsml penicillin f= 100pug/ml
streptomycin > £ I 3 & 5g ¥ & & 7% (confluent)p# » medium 12 = 2
I ifehtrypsin st 37°C @ (5% 2~3 04 > At R > S T
BONERACE T e i) o i R B 0 96 well g R H
(cultureplate)® >3+ 95% O,~5% CO, 2 & 57 % 24 | FFis >
FAer F RIERZ B RJR 24 ) PF o 215 - medium s -
100 Wl 2 MTT 2. medium (1: 9, fina conc. 0.5 mg/ml » 2 7 FBS)
ber 2 owel A BB SR A Lhrsis i medlum’éc »~ 100 ul
DMSO > shake & & & % 7% f% > 2 EIAreader ] 2 & 540 nm =1
sk B o H |Cg (50 % Inhibition Concentration) T (< % % 3+ i; Fr ]
50 %o fmPe 4 £ 2 F MR R o
(= )#-¢ ZZ5PF g? Hep G2 2 Hep3B cells» 12 2 24 | pFdé-tm v
P mMRNA T 5 #4- 5 cDNA» ¥ 7 Red-time PCR = £ plid e
#h Fl 2 g o
RNA 4 3tz % it @ wmfe k2. RNA 7 TRizol™ % B~ » %5,9??5?
e T s 3 5x10° fn v 1 1m| TRizoI™ 53 Ri5t > B %2R N5
Mg 4e o~ 200 pul § 3 (CHCl) 7l % 15 F #2328 5 4
4 > 12000 Xg >t 4°C #t.w 15 & 48 > B~} /%/;Q,Lﬂéﬁ‘.w F¢ 4 05
ml Isopropanol /2 £353 s # B > %8 10 ~ 48 > £ 12 12000 x g **
4°C g 10 4 48> 53 ik 0 1 T5%IFpE % 0 7500 X g e 5

6



Ak 0 ho§z 24 48 0 7% 3> 50ul DEPC-ddH,O ¢ - ¥ 4c#t 1 60°C
T4 10 » 48§12 RNA = 23 f# - 4] * spectrophotometer ip| £ 260
nm £ 280 nm it & 2 3k @ > ¥ 260/280 (vt B REE < 3 2.0
12 260 nm =k sk B 2§ RNA sk B o

F e pE R L & g F B(RT-PCR) €& A 47 & 22 8 i
RNA (1-5ug)#c » 1-5ul random hexamer (50 ng/ml) 2 oligo-d (T)
(ImM) > »* 70°C F 5 10 » 48 > > 4°C5 4 48 > £ 4 » 3 buffer ~
DTT (10 mM)% dNTP (10 mM) 8 &% » % 3> 42°C5 A4 4815 e ~
1ul Superscript I1™ RT » > 42°C & Jis 50 4 48 ~ 70°C & J& 15 » 48
(83 4°C %k F 5 RNA § = 2 F #4552 cDNA - YU E S &
-k #-cDNA kB 2 & 5 50ng/pl > B~if £ cDNA i® 4 45 > 4c ~ 5yl
10X Taqg buffer ~ 1ul 10mM dNTP~3' & 54515 (% 10uM ) & 1ul >
2 0.5ul 5U/ul Tag DNA polymerase (Bioman) » i 14 & = = 7K #-34
BAA L S0ul nTitis2eiv R E el F B(PCR): F B & 1
"1%FE R T AR ERE & 4030 A F % 1 RT-gPCR # RNA
T2 05ml FE F P & F 4 Sl 04 -« cDNA
T PCR eificdr » T4 » 35 B 313 1 ¥ (sense)fr & i (antisense) *
SyBr Green master mix » >+ % & ¥ % 444 & & % (ABI 7300):& {7 +

(Z)#7 X F X4 A Hep G2 2 Hep3B cells» 24 -] i {4 #-tm 7 5 B~

fmrz F -9 > 11 SDS-PAGE 2 Western blotting » i ] 7 e ed® 2
fPe A G0 B2 AIRE o
& = &3 & 47 (Western blotting analsyis) :

itk Fov FEB BB dhoT o % 5x10° e 11 lysis
buffer 323 &5t > &K 44 10 & 48 o > 2 7F 12000 Xxg 4t
s 10 A& B iR S k0 TR RIRR 2 SBS-polyacrylamide
AT At (R 200V) 60 44k o £ 50T B 100V #-F-v F
# 4 2 PVDFmembrane: 70 4 4 5 © 4% R 4REE (7 L& HRIF
AFET L RESAALCY 160 # % blocking buffer {s » 4c »
F AR s AR B AR T R ERF R 12
%> 4% % 1 TBST % PVDF membrane = =t » % X R 2 5 4 48 o
B st E s bl R A - B L B
A 1-15 ) PF o 2 {4 I #& 2 TBST % PVDF membrane = = >
& X PERF G 54485 fs > 4% enhanced-chemiluminescence (ECL)
AL E - BdnAl + F 3 oop% % HRP (horse radish peroxidase) it {7 +
s A 4 4 % 2 Kodak Biomax light film % %+ PVDF membrane
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LR % AR R 35 X
wie v T EE
B2 mre % o 1 * B & DC protein assay kit (Bio-rad)ig {7
TE pAp % BSA (bovine serum albumin) ¥ 5.0 JE R ¢ 35
1.4ug/ul ~ 0.7ug/ul ~ 0.35ug/pl ~ 0.175pg/ul ~ Oug/pl > & 7% R K8 F 5
20ul o ¥ #h -G TR S RGE g AR D HAE 5 20l 0 4e r 100ul £
A A 2 800ul A BFEA B3I RE AR TE RIS L4
(60 A kEEIPIE ODgs2mkim o g @liREd M7 il ﬂz
Fo FER o
(z )A,\ﬁ Cellcyclez & i » ¥ ¥ ZEJ2 (s » WP * propidium iodide %
fs * flow cytometer Av\'%"’l"sm’???» cell cycle~ GUS~G2/IM % ~ 1% ©
mre F HP T m e k= R T
Tyl 8 14K P e R 1S 0 1Y trypsin-EDTA #-lmie T R
TEHE S (S 0 ML P 7044‘—]% FE TR ACHE & o 2 {8 R-tmre
I G TR > T4~ 73 25 pg/ml RNase ¥2 0.5 % Triton-X100
# phosphate-buffered saline (PBS) » #-‘w®2 353 347> >+ 37TCHF &
1] pF o g F B2 12 50 pg/ml propidium iodide % ¢ - I 12 flow
cytometry ip| T_4 47 fm¥e 1% 8 (GO/IGL, S, G2/M) ¥ ‘¥z /& = (sub G1)-
(Z)F #4457 (dataanaysis)
F* SigmaPlot et F p<O05 X EHFALR o
T >3 ¢ ¥ ;;Lpﬁj.;%ﬁmsa,;, i : Hep3B cells % 24 /|- p¥ serum
starvatlon s » B2 ¥ » Boydon Chamber T ** medium ¢ #4¢ » #
z =8 ]:'Iﬂ—fi‘¥ %S EBREH T4
fwre A A 4 RSk (migration assay) : >+ 24-well inserts (BD > 353097) + >
#-5x10% m bz ffEvinsert b o & Ainsertph b £ 4 ~500ulx 2 AL B~
BAf Foe i o PIREY K24 BT & wz rutrypan
blue:* # - § =% R S ] 'ﬁ‘ AR #\ﬁ%m%}"bﬁj GRAS SR
w2 % f° Ay 4 Sk (invasion assay) :
2100 ul Matrigel (Becton-Dickinson; Mountain View, CA, 354234) % *%
24-well inserts (BD » 353097) + - »+37C#: %304 45> i H W RRZ 1 &% o
= #-5x10* ' e 465 Matrigel + 0 ¥ feinsertp b £ 4 ~ 500 plx 22 %
AR rBRR Bl L rPREEPF G2 FLERET AW
¢ > trypanbluei e o R B S B FE TG AR A F it o
P %} fi' 3%+ (gelatinase zymography) :
d *> matrix metalloproteinase (MMP) £ 3 B ¥fis & M chgr B > 3%
SDSPAGE™ 4v » 3w 3 JL AR - U7 Likiz s+ £ 4 [ A3 2 d g
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¥ & o {8 £ Coomassie Brilliant Blue R250
14 ﬁ»xé,'lﬂ#ef?'ﬂﬁe ;’L;F_'F—’ kT EER o %ﬁ'/ W BIMMP-9 ~ MMP-2:1
T A
B0 e R —#Ix10%m e s A 60 MM A ¢ o IEREB AL 0 b
»EFERRZFRES S BT X ,é 14:9%-‘2 A
o 4'C T 1210005 Bpes 0 T B b y}g R TWIEATE 2 G
9 ;ﬁ °
WREE % — 7 0.1%F ¥ (Sigma,G3144-100G) :1110% separating gel (fiz > 4
7 i)
TA—P5 ulF-v 4 » 58 Bk (4 sample buffer, 1 Tris-HCI, pH6.8,
40%SDS, 0.5%Bromophenol blue, 20%Glyceral) » ;& fr3z 3 12 55C
w b5 dais ik FFESA 4B B O~ Separating gel 0 14 7 BR854F i
72/ pF304 487 ik o
Fd —RAS RPN, 1125% Triton X-1007% 8 ™ #& & 5304
& > {4 4v » 100l & }ﬁg— % 7% (0.05 M Tris-HCI, pH 8.8, 5 mM CaCl,,
0.02% NaN3) %37 C 128 45 (£ * 16/ pF » B 5% & 2 Coomassie
Brilliant Blue R2504 ¢ 3/ p* » & 12 i3 4 #](45% ethanol, 10% acetic
acid)i¥4 » B fs* = = 7}45%%;‘1’» e o UF O REE o
FEPAS (i *“**“qu praje gAT2 4 CHUVEC célls 3 » 7 7 #
medium ¥ > SR R SEFH L FRTA N A FA 0
R K%‘ﬁ%#ﬂa“im aae ? 1 LD 2o & E?"*E‘—f‘fi@)‘f*—%} AP -
PARIF R M TG A * 7ok o



5 BR

CCMP96-RD-203 :

*E RN MTT assay 4 17 % & A fie | 9 I % 3705 ‘w7z HepG2
end EPrgae 4 oo AP PE T 4 L g ICE0 K- BAF 2 A BH S B
7R dmPe 4 L | dp BAT Y o 1 TF A WAL
- o R A S

AR 2 e AR H S ek - o MTT A 4708 % i FHE A8 1 HepG2
7R chiwie 2 Erdpek (Bl- o & T AP 2 FRERF S 2 H S
#] HepG2 4 £ ¢hix 4 > 2 MTT assay A 15 » 4 IS choc & Bodd > H r
4 £ I1C50 5 3mg/mL (Bl= ) & w12 gRT-PCR ¥ Western blot 4 47 1%
A2 14 e HepG2 w2 » cdl cycle 4p Ff,é 17k %] CDKN2A (P16) % 7.7 P &
+ 2> CDC2 fsg 5 T % ; 22 gpoptosis 4p B 2. 2L F1 BCL2 £ 3T "% » &E 1t
Jiiz Caspase 3% PARP & JLER 2 (B=Z ~ Ble ) iV imbe ik
A 15+ (3.1 mg/mL) S22 cdl cycle » & 35 > &% 2 GO/G1 &2 G2/M
phase e vt H|35F 4 > @ S phase PP AR S (RBIT )o@ it fm g
RA VT e = mF—ﬂ » Pl PIRISEZ AR (3 mg/mL) s HepG2 me » H &
At G PR (Bl )ed NP RET Ao FHEAF P A £oand
Kp AR A i frdloed £ 2 Qe A TR R > A
Kv 8- HBTEFF R

NEESl-8

2 AL H HepG2 5 $isp chim?e 2 & e sk > Hfrd| 2 £ 0 IC50 &
3Amg/mL (Bl= )e MimSfmie kA 542 4 (2mg/mL) g 1 2. v Tk 8
A T fi3; > 2 GO/GL phase 14 i v- 55 3 4 > @ Sphase Bl " 5 4§ A
B i 7mg/mL fF > SUb-G1 et B F s sechI g (B~ ) e 2 7mg/mbl 2 4
2 g B2 HepG2 fm¥e {8 » A& W) 12 qRT-PCR #7 Western blot 4 7 2 F] 4 Z e
#giv o 2% cdlcycle 4p i e ] Cyclin D1~ CyclinE 2 CDK4 % 3. % »
pEFERN e RERE (B4 ~ B ) e - A AT 6 o
BCL2 % 7™ % » i it s fi 2 PARP - Caspase3 # Caspase9 0| 9.~ 3 (
+- ) E%#F}fm’??? e A_m e k=S od NP BET AT A P g Frd
HepG2 im®e 4 £ » ¢ H 4 £ iz /%> Glphase  » € :c®4p b L Flendk ;>
Yo ik pk e Bt Vo - BE G URES 2HES o
B

i drd] HepG2 £ £ 7 1C50 % 1.9mg/mL (Bl -+ = ) e miist ke
AT ERE RIS 2wk A, F kAR S 5.0 mg/mL pF s H
GO/G1 phase & fi bt 55 34 (B = ) 12 25 mg/mL 2 L & a2
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HepG2 w7 {5 » 4 W11 qRT-PCR & Western blot 4 47 £ %] & sens it (H
Lo sBLT ) 2% cdl cycleifﬁfﬁé ek Fl p2l £ p g+ 2 > CDK4 p
BT CyclinEw 5 7% > @ CyclinD1 ensg it P 2 P &g o p21 et = &
pmie W T A €5 Glarest TR G o ¥ - 840 & apoptossifp Fﬁ§7 2 7]
BCL2 % 3.~ *% » /& ft;lﬁ@v‘ PARP ~ Caspase3 2 Caspase8 & 2 % (@
L) d TR T L A e S o AF A b R A e L i
it Prd] HepG2 ::m’?é’ifi 2V R igd p2l ek H g 24 L ieiFt Gl
phase: ¥ ¢4 5 @ % = PR Fev B o

FANPEER S ZE > FRESRET > R FELRCIURERE
P s w FEAFET 4 Hep3B e # 7a 4 o (- 2 B+ - ) o
eElLiIidains -

CCMP96-RD-204 :
w2 i 4 £ e

@MTTassay ¢ ﬂir“/w\wj,?a‘ﬁiﬁ B 2 mERS K
Liys+ o &IE R E X mr]\_,.#néi-/\ g w2 HepG2 2 Hep3B simre &
e A o 'lif'z\'-?‘:‘éﬁlﬁ » = JEE%«‘}’”@W’UT; 1-‘?"'? B R Ak
BERTHA G RS EEEFTY > B 47 T EI B0V
FIAH R e K B Y X G E R Rk R S T AP
ST Y R R A A B ET I RAHRERETERS - &IE Y
E 3Kk E ¥ HpeG2 ¥ Hep3B w14 £ 4|7 1Cs4p :7(3.6 mg/ml vs. 3.8
mg/ml) > d % HepGZ £ % wildtypep53 - m Hep3B A £ 3 mutant pS3, ]
VA hiHKIE R X F g e 4 L gl ivr L pE3 2hikdfr o (4
FT 44 H@l ;zfég};zif:@»#ﬂ hHepG2 £ 2 5142 pS3 4 A s k- H &
FRAEEG T ATE- HEHGERLETFZE P et L e e
PR R FIRE MR EER M NG HepG2 dimie 4 &
(R ~)e
w¥e ¥ ) be k2

d 3Gl ER EX RS HF VI A §f PR mie cnd £ 5 PR HIETE
Pt r B F ;%‘g! 3lAmie 3F Hp 2R 8 mPe A= A 24 o 12 propidium iodide
% ¢ % flow cytometry 4 479> 3N FILGIE R & X 55 kR AP M o
7V ig = HepG2 sz ¥ 8 1B /F 3 G2IM #p > * i¢ sub G1 #p ‘Pz vt &3 4c >
B Bl me k- (B4 4 )o
Caspases & i* 2 Bcl-2 jp *

d ** caspases H_wF k- hE LA EER o gﬂ‘“ N PEFFTE
X X Tk cagpases =it o Bl- LRt klER EZ RIS
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BogpER AR B en ;i & procaspase-3, -8, %2 -9 sk b s BEom Hop 4
proteolytic activation - EJ *t caspase-8 ¥ caspase-9 4 W4/ externa death
pathway ¢ internal death pathway'® 7> & 77 st = #8 e 7 = i jS 307 4 4l
B KE 55

¥ ¢k » Bel-2 family proteins $f e &= v iriya € & eng ¢ B0
(iR J;‘E' |2 &l E B £ X -KE P4 Bd-2, Ba-xL, Bid sn# 58 - Bl= - - &
ToRIERETREFIVEREPFERAPME 97 583 2 HepG2 m*e Bel-2 3
7 /)E\‘ > > ¥ Bel-xL &2 Bid Pl m g F 358 o

FTH&EEYRET LRI Hepd3B wmre £ F + € 71 424F i enime T 3
BF LR e S S RASFET Y B EE ) RS e
P E ) o
&l EH XRS5 HepG2 v F A8 gl 8

A HEFHAIE R B EORF aafuR A T B 2 4 HepG2 1
By R 24 | PRl > wme R BPRHBTREHEEREY LTS H
HepG2 ¥-v TR » A B % B MF 16 Ay FikAR L85 JJLis
FARPERET (B2 )  SEP 10K 239 FEEFET - TR
R A4 fF0 FE o ¢ 45 high density lipoprotein binding protein
(HDL), lysyl-tRNA synthetase, asparaginyl-tRNA synthetase, nonhistone
chromosomal protein HMG-1 - “,f 7 HDL “h > 8 & 3fE %9 F& tRNA & =
¥ DNA R F M - F > APRIGEREX KFHF T algd B
(down-regulation):z £ F-v %‘r G iﬁr’%'J i 2 £ oo 3 MEIER AR
FP PR I T o Rhis §mﬁﬂ1“a‘“ﬁd°wbﬁ"%ﬁ-ﬁ LR
e- HREPREREY J\M‘ﬂ#wﬁ%ﬁﬁﬁ
GlERER 5 P4 ihy 2 Ao A8

APEF A EATEZ REA T d RIEET RS ST
= 10 &2 &% (B = + = ) » % i kaempferol
3-O-a-L-rhamnopyranoside-7-O-[ a.- D-apiof uranosyl-(1-2)-3-D-glucopyranosi
de] (1) » kaempferol 3-O-a-L-rhamnopyranoside-7-O-3-D-glucopyranoside
(2) - 7-O-caffeoylhydroxymaltol O-B -D-glucopyranoside (3)
7-O-coumaroylhydroxymaltol 3-O-B-D-glucopyranoside (4) » hispidin 4-O-
-D-glucopyranoside (5) » caffeic acid (6) » p-coumaric acid (7) » 5-caffeoylquinic
acid (8) » 3,5-di-caffeoylquinic acid (9) - 4,5-di-caffeoylquinic acid (10) - ¢ i
fo ‘QJ)}%E: Pt £ 2,3,4,6 7T HepGZ fnPe e T2 o PE A K e T H
Adrod Bz e lgg o AP 28 T EG RiziEM > B ICHA B i 1439
¥ 1551 pug/ml - i&— # 12 HPLC 4 47 si St EFLalER LR LSS
FZERT (A2 ) P EPF2FZEHSMNEF T B Tl £
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2V R RIERAY KEFF I gL - > HEBRQRAME R LY
REF 5 238 o

CCMP96-RD-205 :
- ~ ¢ _"!’T_’;_Aé?;?f" zZ H - #zj-ﬂi—ﬁi‘;.%mséfgal 22} -2 *?K

dAg > 2 H>FRE5HT lé’*—’é@ﬁ**,ﬁ éé&kn{"l‘%é’?iﬁ .
e be o IR PR F FE LR BT F R T 5 LB
VEES SRR N 7 P%psﬁﬁf’%ﬂ e HepG2 & Huh? \m’??_}_{» v @ E
H i e [ 2 | e S g g P %Pm T L BRBERE O BIE A g
e 4 £ o H P R RITTT f»ﬁ AR RE 0w RS F oy oo FAL
$@ (22247 )
Z e iEgean A oadrd )

dAF 2 H %S SEr o Y Ff23 8 AFit 2 g b=
%~ﬁ%é~%#4 %PmiﬁﬁﬂupﬁHﬂﬁZ*Hm7m%%Pﬁ
Ao B F ATy ol S AR RE > f RS F oy b AR B (R
LIZEz- L))o
o HATA F S eng i

dd 2 EF2EEET A FE SRR FREFF BRI
Ziij?p\—*i u%«;\‘*%”"‘—* Ry~ B2 H 2 7 Prd] HepG2 & Huh7
wien B ATA F]F LIMFEA) c BP F RSy s HE S AN RKE 23
g o FAg R (B2 B4 )e w@(14 mg/mL)eJZ 24 5 48 /| p*
%é%ﬂ%ﬂhﬂmmﬁMMRQﬁ% » % + 49 VEGF~ MMP-9 2 B-catenin
A ARR F G RHERN > FRT UG T pehd R g e Eé’ﬂ';%
AT R B BN o %1‘;«—‘%/@9’—_24£ 48 /| pF1S HepGZ fme 2 HUh7 ‘o
2 VEGF e J ¢ S 5 R a3 4o m YRR o vg7%8 3 (10mg/mL) e 24 % 48
| pETE  HepG2 Pz 22 Huh 7 m?e MMP-9 2 B-catenin 14 33 SEPF T
YRR o L & 35(10mg/mL)EJE 24 % 48 | pFis o ¥ HepG2 vz 27 Huh 7
wrz MMP-9 2 B-catenin =74 L 3 % 1 o 35 5(10mg/mL) g2 24 2 48 |
P is > 43t Huh 7 M % co MMP-9 2 B-catenin # JRLATPF [ ik g cff (5@ &
YRR 4B E o % b 10mg/mL § M ACT 24 2 48 ] pEis 0 %13 HepG2 im e
1 VEGF £ -catenin # I8 € “E 2 F crtfi 4o @ L (Bl- - % Bl=

_L,\>o

13



B -t

- FEMEN TR R FFAERT Y ERE LR Y
T RERIFL €K
R S
1. H 23 42 g v g sedrd |3 e HepG2 (04 & > i i2/% A& GO/GL
o HF5d %»r’# | CCND1, CCNE & CDK4 e s = o
2. H 2 42 4 ¥ g 2 g R e fe HepG2 < gpoptosiss 2 #4145
w1 PARP, caspase3,9éq\ 0
F gt
1. @34 F 0z g & v 5 = paH e 9(TG) > #r4] FAS-
ACC ch# g ¥ ® & SRFBP-1 (transcription factor) 3™ "% o
2. - 1 * Lipogenic diet i B (£ 5 g5 ik B ) 4k 8 £ 14
o B R FMERSNFAS L ALT T o ipit B R A A
M ”‘*’H'—’ B 2 ;};p,;’,h] TG;{ @, o~ . ¥ ﬂ}; ,‘_,,)%‘ H%Bj:,ﬂ:—ﬁ—;%# o
> R FEe
1. A gRic® 3@ fE3 B »adrd] MMPO 11 2 VEGF £ 3R> 32— %
HIA BRACY i RES PR RS -
2. ¥ BERE R s T g MMPO £ R0 FgPES 10 B 2 RV e
MMP9 12 2 [ -catenin -
TR
1. # ¥} ¥ EHF F 8 HepG2 2 2 Hep3B # #& Cancer cell line ¢
e 4 £ (G2/IM phase ™ *%) ~ Bcl-2 T '3 11 2 Caspase 7% b o
2.8 - #H ~ 47 & E B E X EF H 22 o~ > F R
Kaempferol-3-O-a-L-rhamosid-7-O-B-D-glucoside (KRG) 1 %
p-coumaric acid (PCA)~ ¢ ¥ 3 4p ke % % ¥ * 514 PARP
Cleavaged -
GMP z ks {f# L A p &l a4 (ki)
L R¥p? FELL LT GRAI B4I0? i s @ FHL
gf\z"’ljﬁflt’ Pg;ﬁiﬁg g«fyﬁw,o
2. ¢ ’i‘%’f E’él*rﬁ /_.,E,,SHTE'.]“E"_"
3. ﬂﬁf’wﬁ*ﬁb WA R BT B A TR EE Y FE A F
‘:’F FH L R T E 2 & FEAPINZ FE e
4. 0¥ - BHEP TG - Bk (MYt g2 BE 2 T ).
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I~ ERZEE Y 97/10/16 >t £ A< %%:‘%‘?l‘%i ivir 824 % » LHEES iR
RAFZ 6

HORE M I
1. 52 L7 3 »edrd| 7w HepG2 w4 £ - 5 d Frd|

CDK4 - CycllnE.r;E?igg bv P21 end i A o

2. 4> 4R ~‘%H’““}§"7 11 s MR e HepG2 ehd £ ¢ H 4 £ i3
7 B GO/G1 phase - d Fr#] CCND1 4 i = o
3. % Hep3B ‘e it {7 mlgratl