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{ SUMMARY )

Purpose&
Contents

(Purposes of research)

Development of functional food for improvement of hepatic protective effect using
processed ginseng seed oil extract

(Research contents)

O Separation and analysis of components from processed ginseng seed oil extract

O Development of processed ginseng seed oil extract containing a high
concentration prosapogenin component

O Physiological activity test of liver function improvement for processed ginseng
seed oil extract

O Clinical trials of liver function improvement for processed ginseng seed oil extract
O Safety(toxic) test of processed ginseng seed oil extract

O Prototyping of processed ginseng seed oil extract

Results

(Research performance against goals)

Patent Paper Conference Education
Application | Frollment a Non-S( guide

Goal 2 0 5 0 3 3

Result 1 0 1 4 7 6

(Results of research)

O Development of processed ginseng seed o0il extract containing a high
concentration ginsenoside Rh;, Rg; and so on and Optimization of mass extraction
conditions

O Separation and chemical structure identification of ginsenoside Rhl, Rg2

O Standardization of component indicators (Ginsenoside Rh1, Rg2) (validation)

O Liver protective effect of processed ginseng seed oil extract on hepatotoxicity
model

O IRB approvement for clinical trials of liver function improvement for processed
ginseng seed oil extract

O Clinical trials of liver function improvement for processed ginseng seed oil extract
O Safety(toxic) test of processed ginseng seed oil extract[single dose toxicity, 4
weeks DRF, genetic toxicity (chromosomal aberration test, reverse mutation test,
micronucleus test), 13 weeks repeated toxicity test and 4 weeks recovery test

O Prototyping of processed ginseng seed oil extract(product name : Inpro)

Expected
Contribution

O Development of functional food for improvement of hepatic protective effect using
processed ginseng seed oil extract

O Reducing medical costs by improving national public health

O 20-30% expansion expected in the ginseng food market about 1 trillion won

Keywords

) . fatty liver . .
ginseng seed oil . functional strengthening food
disease
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ginsenoside Rbl ginsenoside Rg3

Transformation of protopanaxadiol saponin ginsenoside Rbl to ginsenoside Rg3

L (F) Ustet () YAORe AUn|Ro] Hulste G4 S o|&ste] T4 sHpElE Swst
o]X]+= A4} prosapogenin(lH-901, Compound K)& =& 52 &G5te QAAAIE(ZHEXIAL,

a)S JNustel @A AlE 5.

K% o]

AqE2 el A EAZE Sie S
prosapogenin(ginsenoside Rg3, Rgb, Rkl & 1=t =2 3TS8s5= 9l
prosapogenin(ginsenoside Rg2, Rhl, F4 & 1%t 2 38s5t= QA XAME R
Rowde  Botol  Jfgstel  BYES(2US .
10-2011-0141998, 10-2011-0141999, 10-2011-0142000, &L : 20119 12¥€ 26¥)5 =YstY

o
10-2011- 0141997

O oje} #2 2 X 7ids ofd WyEnt »~50] i1, whE AJZto] IIHs] Q4 prosapogenin
= ddoz A & Qe WHoz AN £2=S v 9l

O 53], 59 AtAQl QItAtzd v A|(ginsenoside Rb2, Re)o] FTuATE, HJAXZNHANE, & o
WAguE AAsto] 7154 AE JiEE Ast Bt AIAIAR Ao Aol Basth

O ole} Zo] Qe £Q ofg dioz L7l QAR d(ginsenosides)s =2 st A=t 374
= A&sto] 574 ginsenoside?] &S S7M71= d4e WA or T2 A7t ojn] £19Y

O 22y, QA FRd st A 2452 285t 548 852 JaE & U= Aofrl= 2
Q.

Az Ajef & 7ty BAF mHZ]E2 ol&st 715 e Ale N 2a

O QUASA= mEsto] date] WAo] ARE-sH7] flsto] AEsh=tl, AAAIEIHA 1,000 120kge]
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W O S4A(FE, 45 59 DRFAY, SAS4A
wre A . GLP SHA77| () vfo| 22 A8 A=)
- ZSK]—\:H o_§_k17,‘:_'__,‘r_]- ~ _
AEARol ater O BAE fadEY AmgRo) #F
IRPH &= A AL ool ==|O 7 2 B(HEd, 2AAY. &uiFE) 8
(2014) - ?l\:l 07(]'—(?— E—] = B
£ #|Hgt o
- H|YILEAXR Y7 |O 30 mM glucose?t palmitate® vkt (W)=
ms  |[EIVP SR ANE SMAWIR]  HEPEY)  HepG2  human
=e Ared AAL] M hepatoma cell lineg o]&3sto] AAE AA|E2
FolH AZeld (LR A3
1A - SRR YL AR |O JANTAILYL] A&
N - A O UAFAIR U] M EAIH
ojer - 7154 AR of=F 2|O prosapogenin d+ HF w2 74
- 7] =X (Column chromatography®)
O Atz ZE 2 A 53
- tHEs 7159 ol st QA Al A
2RPA = O IRB 417
(20‘1_5) 195 - AN FH] O mAx 24
- 609 7IE, BlY AR UEAUAL o5
- AST40~120, ALT45~135, 7+0}-GTP60
~180 IU/L thAt
- 1RPA = o] AR Q1|O SD ratso]] Orotic acid Eoj2 SurE] v|d I &
HEALY AAE O8RSt sE2Es ol&sty 1Atd =0 AAHE Al
28%  [MOo2 uaLYAY A otag sty IEANN FYAY AL
P =504 25 |0il Red O, Hematoxylin staining® 2 724%) AhH&
2 71H 79 A BALENA 9%
- QSRR Yl AR
34 Ax8 O QiEredel Mgy BEst
- 23sixjupal @|O Ultrasonication 1 & A2 =70 O &
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IS Pt 3to OMEAHALE ULeE T AAIAY Y
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O JAAAL
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B MR A |- A B S ARt dAr
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A 5g aest B3, Qamimde Fash ALHENRA
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oA, Z2jorqAd, mEsd = Al

ginsenosidegty B2]9 1, c}oFst oFe]xtgo] WU E Q™. ®5H QAo ginsenoside Rbl, Rb2,
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2] Ao 2 1349180] 7}EE O, o F A 12,6518, Wi 7428 121 Ej34F 98EOR 27 U}

ZTHUT & QAWAF F 836280 AANFCR /1BHd00], FANE 6287E, WAAE 291EC
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A (Panax ginseng C. A. Meyer)?] Hels F2 ofo=z o3, Qo] Fagh AP dEd2
AL H(ginsenosides), E2jotAEll(polyacetylenes), A Al (proteins), oAl

(polysaccharides), =7 3tgr=(phenolic compounds)S 3F85t1 9= 7oz Ada4A Tt

AIArE(ginsenoside)> Aetst I oF|AtE-S UEYE <
2 Shibata 59 A+ AlAo=z 1960EH] SYFRE Qliof ot ook
St+&7F Shibata ZF9 Aol  si HEs] =HelE
protopanaxadiol(PD)7]], protopanaxatriol(PT)7|, oleanane? Afmdo=z L
3. 133, 159 8329 skerpast posglck

ol2i3t QA I (ginsenoside)o] of2] B WR FUAEL vFstol Yk AL, FEAY A
a S 2 %_

3 & N
FAO] dist A2 = X So] TA0 2 HE myristic acid¥-E nervonic acid7tX| 15
2] &0l E]9 1 EZSHX|HFALQI linoleic acid?t 80%, ESFA|HFANQ] palmitic acid?} 10.5% = &=
Alupito]  QaAlupAte] 90.5%2 AMAIGTIT WESIAT, Zhang S0 QA4 AR AJok Panax
ginseng, Panax notoginseng, Panax quinquefolium)Q 2% E 11%9] X|¥AHmyristic acid,
pentadecanoic acid, palmitic acid, palmitoleic acid, heptadecanoic acid, stearic acid, oleic acid,
linoleic acid, a-linolenic acid, arachidic acid and eicosadienoic acid)E GC-MSZ &4 H15}%
. ESH 1 52 sHEQIANE linoleic acid(42.62%), oleic acid(12.31%)S ottty Y U519 1, Zhu
so 3, EZ, 0T AN 99 AWA BAMES Eao] oleic acid7t 01ZAH87.5%) A
(69.14%), Z=4H61.19%) grSstcty W 05Tt

i, QA AlshRel QIFA ROl theh Qlatatmyd 3 AAE Ats T o] fojRF oy, QIMH 3
oplatu o md A|Rh4to] digh A+t= obAl AAIR g o]FofX|A] ¢kl o}, o]2fst A5 Aetsto],
A

iy =
Mol 4 FAe DR Selsturt gk

U AEAE 2 Y

i)

() 2dxi=

= Ao AREst 12 Qi(Panax ginseng)d A= st=r 5 I/dolA AHEN(ANElAE, @) 59
QAo FAMS 2011 74 14Uof AR L, ZH2te] AEr22 Algdsty shyAEA LA 2
st Qlct.

(2) AFH Q] o}

AMEALE ZF40 AAl 2XHS 22 I di, 4°Co] YigatoA 257t wol AJZct
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(3) AR AR Az 57
ZE QAEAHAMEAL Lol EAhE AFsteich. AR 27t 100g Aol hexaneg 108§ 2,
YAolElolA 241708 2818 F&stel o7t & olde Astel 7Y sEstel Wilhexane) AAZ

ATt

ne P

(4) GC &4

QAR U ORISR SAF x0] A BAe AEZAM] Tfepy GCHoR BAseT A
dhAb g EEZ o Sypelco™ 37 Component FAME Mix, 100mg Neat(Catalog No. 18919-1MP)e] 37
Z 100mge Isooctane 4ml =i AFE3IITEH. GCE Agilent 7890AE ApRSHY 1, AH
SP-2560(100m X 0.25mm X 0.2um, Supelco)S AE3IITH 0] 5AFS No,& AMESIF OH, olz& %
L 0.75mL/mino]c}. Injector & 225°C, B9 22X 100°C(4min)oflA] 240°C= 189 3°C
A RASEAT. A7) ZR0tE O memd 2 FID® 285°CoA d&shatt

o
T

A et AEE A Qs e AR R EoRIAEAE ez JHE A
Ao dF 22E 2AL . vadozN Agat FRYES SULR St Ato]FE GRS A
S

Frl2RRE Agstast gt

5 Al
et Zo] GCE &st mEt A vlu . AT 2 Agate] S A4 Sl oAM=
Table 10X Hi= vie}b Zro] HWolQIAEAL L 13.0mg 22 QIAN(11.0mg) et} =2 2 UEloh
OIAFEXTO] AJdlAF &HF2 QOleic acid?t 69.9%(7.7mg), Linoleic acid?} 26.7%(2.9mg), Palmitic acid
3.0%(0.3mg), palmitoleic acid 0.4%(0.0mg) ©o]9} o0, woolAbEXIof|Al= Oleic acid”?} 63.5%(8.2mg),
Linoleic acid?t 30.0%(3.9mg), Palmitic acid 4.6%(0.6mg), palmitoleic acid 0.4%(0.0mg) ©]itt. o]
oF 22 AutzRE QIFEAL Fast A4t 422 Oleic acid®} Linoleic acid d& =l 4 9l
Qict. oloh Ze Awh: Zhu SO AWMl A FF Bne} e FFS ey,

st SAbol= linoleic acid?t 80%, Z3FAJRHARQ] palmitic acid?b 10.5% & F=A¥HAto] 90.5% S R}
Attt 23! glglont, wiglo] B A1S 53t A4EAte] AW JE-2 Oleic acid?t 69.9%,
Linoleic acid?} 26.7%2A4] FX]9lAlo] 96.6%=S 8302 B33} X|uhAto] R Q st XulAl A8l

= I > Ao EgE A2 linoleic acid7b FAYAro] 1, QIAEAH= Oleic acidZ7b A4

Dl

Q1 oleic acid®} linoleic acide Z|AHE Astago] d2iA Qlot. wapa, <l
JSA HoldEAE ZAAHE AsHAE 5 7Isd A THede B RdT oot 22 2

e QAbKel WORINBAIT QAT ® The 715 AARRAY 77 4 ol 7| &ARI}
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FIDT A, Front Signal [TRANS 1204\ THANS 2012-08-03 14-47-361A03000013.0)
140
120
100+
80
0
K 2
E: @
25 2 o9 3
40— o g F
&
= L \ ko
20-]
— - : . i : ety
10 20 a0 a0 50 &0

(mixed standards)

PR P Sl | PO B VLR I B W R S R

P Bl

i -

b 2P0

>

313

Fur e

raa e

|k

Lz
Janane

o

(GS)

FID1 A, Front Signal (TRANS 1204\ TRANS 2012-04-03 14-47-360403000025.D)

]
140

120

47.541

i

100
1 v
80+

80

40+

858
£ 4987
53882

20

(GGS)

Typical GC chromatogram of fatty acids detected from the ginseng seed(GS), germinated
ginseng seed(GGS) and mixed standards determined by GC.
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Composition of fatty acids in the ginseng seed(GS) and germinated ginseng seed(GGS)

(%, w/w)
fatty acids ginseng seed
GS GGS
Weai(mg) Wrai(%) Weai(mg) Wrai(%)
palmitic acid
0.3 3.0 0.6 4.6
(C16:0)
palmitoleic acid
0.0 0.4 0.0 0.4
(C16:1)
oleic acid
] 7.7 69.9 8.2 63.5
(C18:1n-9,Cis)
linoleic acid
2.9 26.7 3.9 30.0
(C18:2n-6,Cis)
total 11.0 100.0 13.0 100.0

* GS : ginseng seed, GGS : germinated ginseng seed
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7} Ajlg 9 i
(1) AR =
= Aol AREst 18 QI (Panax ginseng)d A= et= S5 S/JolA AjujE 5384 JAYQ FTAES
20119 7949 140 RjAstR 1L, Zt7to] AlEaE2 APoisty Al ZAH LAl B styl Qlct.
(2) QA BA 2 x5
®© ¢EH Q3 An] AMEX 2d FF
- QSR 60 kg2 Auste] 7.35 kg o Anf QIMNFAE ATt A2 AL QAMNEFAE 2AHY
9lo] er&sto] 1.65 kg (F 2 ¢)S At
@ EEH QT AYAEFA oYU F3
- AmsHA] 2 AAEAL 60 kge 10 &9t 2ARSEL 4ESHe] 1.64 kg (F 2 )= AT

® = AtEZY(crude saponin) A

@ HPLC-ginsenoside®] &X
al

- AYEAIRY 7 10 goll Ho2ollH| 2(diethylether) 50 m0E 7Fsto] AEstal, 1AM 39] 7

g8 3, AU sto] FSAL AACE A FhAo] 2E3} BEre(butanol) 50 mE ststol
241714 33 AL, AN sto] 45 A Fsto] olustL, AY HEES sl £ AlmUL
Ach

S|
- YolA d AAE 1 5O xUS S85to] HPLCE AA|stal, Aslo] o2t &1 A4 v
stol QUAMEYY @ U AYS 2 AR 38 W Agstel Ave] ARYS elstel BA
St EEE Chromadex(USA)Q} AHALA(Korea) B JUst ST 99% o]Ar9]

ginsenosideS ARE-5}9iT}

AHE-SF HPLC #AR]= Waters 1525 binary HPLC system(Waters, Milford, MA, USA)o|HH, A
A2  FEurospher 100-5 C18(3x250 mm: Knauer, Germany)s AFEst3icH oA
acetonitrile(HPLC grade: Sigma-Aldrich Chem Co., USA)¥t &&4(HPLCH, B&J, USA)o|H,
acetonitrile®] B]&& 17%(0 min)olA] 25%(25 min), 40%(50 min), 60%(105 min) 22]i
100%(110 min)2 A0 2 Sojxy ujxjatoz tha] 17%2 ZASIATH M/jecs Al o
&2 Hot 0.8 ml, F20IE 1308 yy/vis Waters 2487 Dual N Absorbance Detector(Waters,
US.A) d&71& ol&std 203 nmojA H&stAH
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=

L ZAa o uF
AABAIR YO ALY e vl A3 AASH Zuf, & Afdo] o QlojA= 7n JAEALL
o] 0.309%2 =2 FFS HEJon, 108 AT QAMNZTALR U] 0.27%S UEtHE 24, Ao] <l
AEAIRYSl & At FEgo] =/ AT, 2 ginsenoside?] FQ F APELY (total saponin)
ol lojA= An Q4t 0.008%0]%1 o0 102 2AH ANEATLYL 0.001%=2 Auj QA4
A Yol F Afxdo] 2 &
LA W FPAGo] B ginsenoside Rh19] o] QlojA= Am QIAESAIR Yol 1.667%=
=2 92 UEHUIAL, 1072 228 ANEAYL FREo X gttt 53], ANTAY] FEEC
2 A%l ginsenoside Re9] o] QJojM = A QIAEAIR Yol 0.403%= =2 TS UWEMU
108 228 QAERIQ UL 0.085%9] W sraks eIt
%3 ginsenoside Rc@] o] ojAe An] AAEAIR Yol 0.308%= w2 TS UERHI L, 10
EAR QJAESAIR YL 0.027%9] F2 FFS UEUIH.
o, protopanaxadiol group(PD) At U} protopanaxatriol group(PT) AtZdeQ] B]&of 9JojA 10&
EAHY QIMEAIRY2 PD/PT H]&o] 2.407 o], AW QIAEAIR UL 0.2045 YEfUlo] Aolgt vl&

r&l‘ e

2 UERy9Ict
TR, QMY TsE 38 JAEAe UL Aujstel 2AY glo] gEst] ¥ 4 e AT
ZAF EO %}’é AFZ U9l ginsenoside Rh1S 1xxg 3tQsto
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Ginsenoside contents in ginseng seed oil

Ginsenosides

104 =28 Qi

A SFEAed

Rb1 -
Rb2 0.108%+0.033 0.040£.004
Rc 0.308%+0.017 0.027%£0.007
Rd 0.037%£0.018 -
Re 0.403£0.025 0.085%£0.014
Rf - 0.081+0.011
Rgl - -
Rg?2 0.067£0.006 -
Rg3-20s - -
Rg3-20r - -
Rgb-e - -
Rgb-z - 0.079%£0.002
Rgb - -
Rh1l 1.667%£0.050 -
Rh2 - -
Rh4 0.004+0.000 -
Rk1 - 0.019+0.001
Rk3 0.077 0.017
F1 - -
F4 - -
compound K - -
Total ginsenosides® 0.008 0.001
Crude saponin 0.309 0.270
Diol/Triol” 0.204 2.407
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AU

AU

(Am A4EFAT Y] HPLC A1)

[} ‘ [} i | ]
50.00 60.00

Minutes

(10 228 AY4SAt L9 HPLC A1)

0.030—

0.025

0.020-]
0.0157

0.010

0.005-| ! /|

0.000

-0.005

-0.010 T i
20.00

i | [] [l | [l [] | []
60.00 70.00 80.00

Minutes

[] | [] i ‘ I [l | []
30.00 40.00 50.00

HPLC profiles of ginsenosides detected from the ginseng seed oil
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QA 55 54 09

(2) GC ¥4

Qi EA ool AMA WAS ABZAW webd GCHow RAstdth AWA BEES
SupelcoTM 37 Component FAME Mix, 100mg Neat(Catalog No. 18919-1MP)S Al8-8t3iCt. =
Agilent 7890A5 AR5} 11, ZAHL SPTM-2560, 100mx0.25mm ID, 0.20um filmE A28t Tt o] =
e AES AMESHEOoH, o5& == 20 an/seco|QUTh QEO] 2r = 140°C(5E)dA 240°CE 1&
o] 4°CH &x|stgct. Arf Z2uteE 13 oo e FID detectorz 285°ColA] ZA&E3HY T

e
S
GC

(3) Za ¢ nA&

& Ao = A Syt AfEE AL Qe 8 JIAESALE ddes & Wi OE E A
WAre] g R XS5 AL L HlugoRH At FRuHS FACR sh= APo|AE AESHA QMK
‘g0l "igt 7|2 BE AlgotaAt gt

BESE A9ARS palmitic acid, palmitoleic acid, oleic acid, linoleic acid 0] on o]5& Fig. 1
i} o] GCE Esto] BET AR Wl . HAACE

A= QIAEXTQ A9l XJHPAF SHFL QOleic acid?t 76.12%, Linoleic acid?t 17.33%, Palmitic acid
2.01%, palmitoleic acid 0.25% ©o]9jon, CIAEALQ A AL AAO] X|HFAL kS Qleic acid”}
69.9%(7.7mg), Linoleic acid”?} 26.7%(2.9mg), Palmitic acid 3.0%(0.3mg), palmitoleic acid 0.4%(0.0
mg) ©°]FPi, XRAAFSE QAAEXQ U9 X|HIAF dHFS Oleic acid?t (76.24%, 76.84%, 77.43%,
78.87%), Linoleic acid?b (18.12%, 18.71%, 17.99%, 16.80%), Palmitic acid (2.10%, 2.03%,
1.83%, 1.58%), palmitoleic acid (0.27%, 0.3%, 0.26%, 0.19%)& UENJQCH oot 7S Aytz HE
OJAEXTQ o] = Q3t AJdhAF B9 (Oleic acid®t Linoleic acid &8 &Qlg 4 QliTt
StH | S Ato= linoleic acid?t 80%, ESHA|RFAFCI palmitic acid?} 10.5%=2 FX|9hAto] 90.5%5 X}
AT B3 slglont wielo] £ A7E EE QKO AWA 4R Oleic acid7t 69.9%,
Linoleic acid?} 26.7%=2A] F=X|49tAto] 96.6% S 3Fo-3tC 24 E3x3t A|4hito] Z Q 3t R|qkit &2
AP 4 AUt = F42 linoleic acid’t FAIGATO|AL, AYFA= Oleic acid7h FATYAT
+

HER FAGARI oleic acid®} linoleic acide ZHAHE AsHARE0] LA Qltt. mebA, <l
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AEATE Be2ElE Aot

g 5 arfe] 7b59e BolFolc ojeh 2o Auke ANFAPL
A E I V)5 A

g Al
MzAel 34 Aol oAl |EAtast slelet Ardct

Composition of fatty acids in the ginseng seed oil by various extracting conditions

(%, w/w)
. ginseng seed oil
fatty acids
pressing supercritical supercritical supercritical supercritical
hexane
out 1 2 3 4
palmitic acid
2.01 3.0 2.10 2.03 1.83 1.58
(C16:0)
palmitoleic acid
0.25 0.4 0.27 0.30 0.26 0.19
(Cl6:1)
oleic acid
) 76.12 69.9 76.24 76.84 77.43 78.87
(C18:1n-9,Cis)
linoleic acid
) 17.33 26.7 18.12 18.71 17.99 16.80
(C18:2n-6,Cis)
total 95.71 100.0 96.73 97.88 97.51 97.44
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GC chromatogram of fatty acids detected from the ginseng seed oil by various extracting
conditions
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O QuFttedzye 715y Y% OF ¥ 2 54

rao

7}. prosapogenin & OF +#2 74

(1) 4% Az L Arol 57

o

© 4E A=

Aol AFESE QIAFERHGinseng flower buds, Panax ginseng)= % O%E S04 2014
of ®ystal

LIS - a o

iﬂ
—LI
i

| 78 1020] 442 QSR 10k ATIIA D, Z42e] AlFREL

otk

ginseng seed oil (EE)

ginseng seed

@ A 5/ 22 =/

4%l
i)
ne,
Flo
A
=)
ro,
0z
=
i
i
]
olt
o
2

- olab % 60 kgS AHmsto] 7.35 kg o Am oAxE o
1.65 kg (¢ 2 ¢)S ALt

- QI B4 oURNE AZY 2 53
A4 B4 0 1 ke FH40l ALsto] 2a 2w7]o] 1 Diethyl Ether'do] shaking 5t

|

¥l 9 103] & 2lsto] Diethyl Ether £2l(1.5

H 22 QAR H o] Fe]
0] d&sto] Diaion columnof S2FA]Z1 & 30% methanol £&,

S |

50% methanol B3] 70% methanol £2,100% methanol &
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3l 10g< silica gel columno] [CHCl; : MeOH : H,O = 70:30:4 v/v]2 24Y35to Fl - F4&

=

AT}t QoA I 70% E=-S Silica gel columnof ZA7§ &0f CHCl; : MeOH : H,O =

70:30:4 o2 HI7lsta, ODS gel columno] A7 &-0of 70% methanol® X 7]5}o]

Compound [ 2 d9ic}.

Ginseng seed oil
1 kg

Suspended with H»0O,
Partitioned with Ether

Water layer Ether layer
Diaion
C.C.,
solvent |
Water MeOH MeOH MeOH MeOH
100% Fr 30% Fr 50% Fr 70% Fr 100% Fr
Silica gel C.C
Solvent I
ODS gel C.C
Solvent
olvent Ill
| compound | |

Extraction and Isolation ginsenosides from ginseng seed oil

rlol

*Solvent [: 30% MeOH, 50% MeOH, 70% MeOH, 100% MeOH &AtH 02 X|
*Solvent II: CHCl; : MeOH : H,O = 7:3:1 v/v
*Solvent II: 70% MeOH, 100% MeOH &A}A o=z X|gh
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(2) Compound I 9] 33tz 54

Compond 19] TLC Rfgf2 0.6 (CHCl3/CH30H/H,0 = 70 : 30 : 4/kieselgel 60 F254 Merk)o| 1,
UV fH1(254, 365 nm)stollA] of YIS &I & gllou, §2 4oz 7HEsto] AApHo 2 Al
Hogx orAtmyoz FASH 2 9l9ion], 'H-NMR spectrumo]A: § 0.839ppmO2XEl  §
2.10ppm7tx] 87]9] methyl singnalo] UER}1 9o, & 3.546ppmoA12] doubletS H-39] proton
42 & 4 Qlick PC-NMR spectrumofl A= C-249F C-257} 126.355ppmt 130.796ppme] A Ao
A e on, FozRE 7]Ist=C-171 106.091ppmof A I I}, ol2iet A5 Q1 (Panax
ginseng) 02X E ZF& Eogdd (20S)-ginsenoside Rhlo] &3 data®t LA|stYCt  welbA,
Compound [ & (20S)-ginsenoside Rh1o =2 F7sI%iTt.

Chemical structures of compound I

ol “\r

OH

compound [ : ginsenoside-Rhl
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'"H-NMR spectra of compound [ (ds-Py)
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BC-NMR spectra of compound [ (ds-Py)

’ H L H
P A f : |
sl Tl LR 'R ‘
| | Ih il
‘ : £z '

ERE B 153
£ e
H 2
i | ]
L -} E
| E
| 2
.” | H
- r.'\- IJ.\- I
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Chemical shifts of compound I in *C-NMR

Carbon No. G-Rh1 Compound I
C-1 394 39.427
C-2 27.7 27.971
C-3 78.6 78.611
C-4 40.3 40.409
C-5 61.4 61.465
C-6 78.1 78.210
C-7 45.1 45277
C-8 41 41.141
C-9 51 51.023
C-10 39.6 39.706
C-11 32.1 32.136
C-12 709 71.065
C-13 48.7 48.301
C-14 51.7 51.671
C-15 31.3 31.266
C-16 26.6 26.855
C-17 50.5 50.232
C-18 173 17422
C-19 17.6 17.679
C-20 73 72.999
C-21 22.7 23.031
C-22 432 43.213
C-23 22.5 23.031
C-24 126 126.355
C-25 130.7 130.796
C-26 25.8 25.843
C-27 17.7 17.709
C-28 315 31.764
C-29 16.4 16.418
C-30 16.8 16.816

6-Glc 1 106 106.091
6-Glc 2 754 75.528
6-Glc 3 80 80.092
6-Glc 4 719 71.898
6-Glc 5 79.6 79.709
6-Glc 6 63.1 63.131
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3, d&E¥Hoz zAgsto] 178ml (158.907g)=

ne
2,
0

L@ AR ©UEE

(2) 108 2428 5 d4F5 FAx

AMEAL 2kge 108 2AH 3, d&Yoz Agsto] 187ml (167.89g)S Ach. 60kg(17tat)
Al AMEAQ Y 1.8kg $50] 7H53ic.

.
]

(3) AAFA 60kg(1710) AL, ANAYSA 7.3kge B 4 U, oIS 108 229 3 5
sto] ALgslE, AAFAY 1.7kgS A 2 AT (F7F 3009 £9)

ginseng seed oil

_37_



7},

O QaEatedel FELANS U A9 A1F

AYEA A FELAN AT

a

(1) ¥~z # 84

® ¥g=
- £ Aol A8 12l A4H(Panax ginseng = TF B2 SHOIA AT 5UH Aol A
20149 79 1420 AL, 22te] AFLLS AYTheta PPAFEA A BHstn o)

ot (Fig. 1. &%)
®

O] AFR.

o
)l
)
o
e

ra =
—gé}ew
14

=
S Amsto] 7.35 kg ©f Am QAEALS AW, AE An AAEAS YEstol
1.65 kg(<F 2 =

)= 4. (Fig. 1. %)

® 9 A6 AF

- o-Glucosidase A& d A - o-Glucosidase(0.35 U/ml)2t pNPG(1.5 mM p-nitrophenyl-
a—D—glucopyranoside)b 0.1 M sodium phosphate buffer(pH 7.0)°]] 83slsto] Ar&sty, 7zt
Z&3 50 0 & 0.35 unit/ml a-glucosidase 4% 100 p} &3rsto] 37°CojA] 1087F A
oFst § 1.5 mM pNPG 50 m0E 7tsto] 37°CollA 2087t ¥r2A171ck 1 M Na,CO; 1 ml& 7}
o 3= FRIAZ] $ ELISAE ARESHS 405 nmoA S8 =5 £745tL Asl&(%)= AlLtstRA
™

, positive controlZ acarbose(sigma, USA)S A8t}

L

ul
st

o

- o-Amylase A3|&H FA - o-amylase AFAH L FFE 125 09 12 unit/ml pancreatin
71¥9] a-amylase 498 62.5 10, 200 mM potassium phosphate buffer(pH 6.8) 62.5 p<t
otod 37°CoflAl 10E7F Aujst & 1% starchE 125 10 715t 37°CojlA] 5E7F wh2A]71c}
oo 48 mM DNS(3,5-dinitrosalicylic acid and 30% sodium potassium tartrate in 0.5
NaOH) ZAHAJCF 125 w5 2 100°CoflA 1537F Fof BAS A7l & F75] YAAI7]aL, o
SHo] 3uFY S/4+E 7iet & ELISAS ARE&st 540 nmolA S8 =5 F74sty Adla=

arsteict.

Ol

SH
=}
|=] Ko
[}

é L £ r l‘}olv

(2) 2% 2 22

2 AFolAE SRR YUY &R OE AYAF R0l Al 3 a-glucosidase H a
-amylaseof Oist & AFE AT ZA 2] ANEAIAY] P BF/do 75 &<
SFALAL oFITE.

a-Glucosidase &/JA|Fo = 50% ool AsiEdE UetUl+= 10 ¥ 20 mg/mle] ==ofA &7
< 5745900, a-amylase Adi&/d2 50%2] AsiEd/dE UEU= 1 ¥ 2 mg/mle] FwofA &
d87ts At

a-Glucosidase ZAAIHOAE Fig. 1014 wiutel 2o BE A&7t Sodel A e tenjol
O ™(p<0.001), E3], HE= 10 mg/mle] =%oA 64.39%9] 7 =2 A4S UEf9or, SE
QF EE+= 717t 58.82% X 52.25%9] Asi&Ad-S UEHY Tt 20 mg/mle] =T oA = HE7} 86.92%=
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1 oagt AsiEde Ueglon], SES 77.13%, EE: 65.83%9] Asizae et o
AE2 AFE3E acarbose?] AL 2.5 mg/mlo =T oA 36.21%0°] 9Lt
a-Amylase /JAIFolA = Fig. 2004 Hzviet o] B= Algrt {ofAQl AsHe/d
(p<0.001), &3], HE= 1 mg/mle] 5=0A 65.39%°] 7P 943t AMsiEdds BoRxqlen, SEZF
57.25%, EE7} 50.36%°|Ct. 2 mg/ml9] =wox]%= HE7} 89.68%=Z 7} 43t &d& B on,
SE7} 76.99%, EEZ} 65.70%0°] % C}.

o
L
m
=
32,
lo
=)

() 2

a-glucosidase Z/JAIAo|A= 101 20 mg/mle] swoA AsiEdS HEIUI W, HE+= 20
mg/mlo] FLoA TME =2 AalE/d(86.92%)2 UEIUAUT. a-amylase ZHAIYE ZAxt, 13t 2
mg/mlo] F=oA AsiE/dS eI, HE= 2 mg/mle] F=oA 89.68%2] 71 f43F A3l
g S "ojzoirt o9t e Ayt QIAFEX}Q o] g-glucosidase?t a-amylase Asj&AdS LIE}
oz A, ZolA Gsugar)d] 45 Aslista, AlS 99 J5s AAY Aoz AtaHy, &2,
g4 Adll = AA7ISAEY o] ZHdT.
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120
== O 10mg/mi. B 20mg/ml.
,_;‘ 100
€ _
> 80 +
= ciees A
£ 60 | - ¥
= =
= 40 T
=
E 20 |
= {.’ I T T
Acarbose EE SE HE
(2.5 mg/mlL.)
Samples

* EE : extruded ginseng seed oil, SE ; supercritical extracted ginseng seed oil, HE : hexene
extracted ginseng seed oil, 1) Different alphabets depending on the concentration of the same
sample that is significantly different (p<0.05), 2) Different alphabets between different samples
of the same concentration that is significantly different (p<0.05), There is a significant

difference between the concentration of the same sample. (x**: p<0.001)

Inhibition effect of ginseng seed oil (EE, SE, HE) on a-glucosidase activity.
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EE SE HE

Samples

* EE : extruded ginseng seed oil, SE ; supercritical extracted ginseng seed oil, HE : hexene
extracted ginseng seed oil, 1) Different alphabets depending on the concentration of the same
sample that is significantly different (p<0.05), 2) Different alphabets between different samples
of the same concentration that is significantly different (p<0.05), There is a significant

difference between the concentration of the same sample. (x**: p<0.001)

Inhibition effect of ginseng seed oil (EE, SE, HE) on a-amylase activity.
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U QAEAtede] YYNA(YE R AR MY BN L =)

(1) AFxA & FY 24
A% 2ot 7|7to] g QIAEAI POl AJEiREE FotEy] gt Adoer 2=x7(-20, 10, 25
60°C)oll Al 77047t BHstHA 169 (HAHo=w 7, A=, WM 3 H3, Ginsenoside &% 45 A

SOr-C

O &
- W2 L AR T AYFAUY B BE LREMFS FYY] Yslo] 2ETFLS 2ES
A 71(ML-50, A&D company Ltd., Japan)2 &4 5}9ct.

o

% W 57

=

® A= Wat 5%
- Ax =X Brookfield viscometer (Brookfield LV, Brookfield Engineering Laboratories,
Inc., MA, USA)E /\}9—0}01 =35} Th. T-bar spindle2 AFE3519 00 No. 645 Bi5to] 6 rpmoj
s AS Fol7] Slstol MAA LA BE MBS RO L%
e 2 3}70*3}04 75, 38] whEsto] A grs 4

mu >
w
=
PN‘
N
o
)|
Oll
o
R
41
i
el
_l9

@ Ginsenoside Rgl, Rbl &H=FH 3 BA

- Zt Lz 17to A HWUSHE =9F Major saponin?l Ginsenoside Rgl¥t Rblo] ek =X 5}Ho]

B0t BMWOo &) AlZmojokmolM A AZI7|SAIZ J|FE 2 A & KINwAlo]E Rblut
o

- System : HPLC HP1100 series (Agilent, U.S.A)
- Column : GraceSmart RP 18 5u (250 * 4.6 mm. 5um, U.S.A)
- Column Temp.: 40 °C
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- Detector : UV 203 nm
- Flow rate : 1.2 mQ/min

- Gradient condition

Time Flow A% (dH-0) B% (ACN)

0 1.2 80 20

10 1.2 30 20

42 1.2 70 30

67 1.2 60 40

70 1.2 53 47

90 1.2 30 70

95 1.2 30 70

96 1.2 30 20
116 1.2 80 20

d ST AT -20C(IF)NN BUsHe 5ok £7] 42.0%9 £
ol T4Y $ 39.8%2 WakSHCh 10CIYR)OIA BHst SO 7] 42.0%9] SEeFol 7Y
],

o] [
$ 41.6%2 7] WalshA USrTh. 25C(H2)olH BstE Bob £7] 42.1%9] SEFYol )Y
S 41.4%=, 10°C(JR)oA 28 Zufiot opt7bA| = Ao wetstA] At 60°COI2EZ)A &
Wstes &9 £7] 42.1%9] 220l 77iE F 39.1%= °F 1% »Ed3ol dastl. Sl
UY REZhE pRae] Walh AR 1% U9 A4S ugon Ao walrh gt
(]

E" . - = ' - = i R ——— T — e -

o =

%.'.:U TR

\l.--q-:."---:m-l & z ¥

Moisture content change of ginseng seed ol according to storage time

@ A= Wt 5%
2 eEgEe £7] MEE o 154,000 cPsO2 ARt Aldo] ulgh -20°C HEolA
154,000 cPsollA] 157,000 cPs2 A=7F &Z7Fstgct. 10°CeF 25°C 2= 7toA= o4 ZH4s)
ol Aol e HEgs Stk SHAI 60°C LEPZNAL £7] 154,000 cPsolAd 774
134,000 cPs7br] =7} Gobgtt. o] 1202 Qsh olateta wio] Aol 7 WHH.

o 3@ rr
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Wiy kP T 107
f
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o LE CE a5 &0 TE: S0 1S 1ig 155 155 155 130 155 211

Starage tame [y

Viscosity change of ginseng seed ol according to storage time

- Z7to] eEZEE TRY 2108 FO AT WGAE WA Av AP 9 Solf: Y
A elorch 3 Zb7el gEpwst HES 44T @ Jeos 2ug AU U AW 2o W
HE Lojual ot

@ Ginsenoside Rgl, Rbl $Fdist B

- 7 Le17MH 2 Major saponin?l Rgl(Protopanaxatriol Group)i} Rbl(Protopaxadiol Group)
o] Mg =g FA5IYT detA oz MAIEH L & 7IaES|E &5l Major saponin®©] Minor
saponin® 2 g dHA Qlonz FAUE sty J& T wsiglo] Bists =%
7F Zasttt. 2 Zik Rglat Rbl 2% -20°C(4%), 10°C(H7A), 25°C(A=) oA o&e] Wt
7F A9 gAY oA HoAe AdE EAoy 60°CUrzaR)dNME Rgle 4% £7] 0.629
mg/go] 771¥ & 0.552 mg/gC 2 9F 11.4% 7tA5H9 1, Rblol 73 Qo= %£7] 5.465 mg/go]| 7
Hd & 5.072 mg/ge =2 °F 7.7% A5ttt ol 7F2xoA Rglat Rblo] €4 & 7heFal
go 1 ggol Wobdl 7oz WUHN, BUF do =FHY 1 Aol Wbl He WY > o

ATt

(o]

=4
=

e e REL oo 1Rt (gl
|
|
|
]

B 15 " L5, 155 L& £ES

Ly e i i |

Ginsenoside Rgl content change of ginseng seed oil according to torage time
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4) VAERILYE AAE dde=z o vEE2Y AP =229 °fa R 7|98
O In vitroo| A A YehAt BA QAR o] vlxE FF 2l
7 @7 wy
(1) AZE|F L AYEH 9=

HepG2 Human hepatoma cell line2 American Type Culture Collection (ATCC)ofA {15t
AHEstgion, 10% fetal bovine serum (FBS), 100 unit/ml penicillin/streptomycino| &84
Dulbecco’s Modified Eagle Medium (DMEM)2 & 37°C, 5% CO, ZZoJA vidstict H=x Yo
A¥F &8-S 9 xsto] Xt NZ2ES utS7] 95 HepG2 cellS 6-well plateo] 1x10° cell/well
2 seedingst T} Seeding 24A]17F & palmitate?} oleated 1:2 v &2 A2 SRt (free fatty
acid; FFA) mixtureS 1 mM& &]2]ato] 1% BSA-DMEMo]| N|ZE joksto] x|} £8S 9 w5gl
C}.

(2) Quantitative RT-PCR

Total RNA= EASY-BLUE total RNA extraction kit (Intron Biotechnology Inc, Seoul, Korea)s
o] g5t EHels5t3itt. Single-strand c¢DNAE= 4 pg RNA, Oligo(15)dT primer, reverse
transcriptaseE o|8235t0] g5ttt A=l ¢DNAQF SYBR green PCR master mixS & 2§ 20
pl2 3to] StepOnePlus™ Real-time PCR (Applied Biosystems, Foster, CA, USA)S Atg3to] E}71
SHAARE ZZA|ZCE Primer? &5 9 AMEL oeut ot Srebfl (Sterol regulatory
element-binding protein)?] &AL A EL& 5°-GCC CCT GTA ACG ACC ACT G-3’, H|Z=FAL A<
2 5'-CAG CGA GTC TGC CTT GAT G-3’; Fasn (Fatty acid synthase)?] Z3A} A FL 5°-AAG
GAC CTG TCT AGG TTT GAT GC-3', H|FFAt A]EL2 5'TGG CTT CAT AGG TGA CTT CCA-3’;
SCD (Stearoyl-CoA desaturase)?] ZFA} A EL 5°-TCT AGC TCC TAT ACC ACC ACC A-3,
H|Z2 YA 49 5°-TCG TCT CCA ACT TAT CTC CTC C-3’o|t}. ¥F2 £ 95°C 108 3 40
cycleQ] 95°C 15%& denaturation, 60°C 18 annealing/extension® 2 3&}3iTH ojmff SAAF waizke
GAPDHE housekeeping genel 2 A}835to] AACtHO 2 AAMSHG T

(1) Human hepatoma cell line (HepG2)olA] QIAFEAIQ Lol A9 B & FAX LA 0]x]
= 3%

AMNTAIR A AR o UR]= FFS A E7] 945t0o] HepG2 MZLo|A QJAMFAIUZ 25 n

g/mlo] =x ot FHYRLCZE metforming 2 mME 2A17F X 2] st &, 24X]7F 59F FFA (1 mM

X

~

Aoz AWERe st AW S50] SET HepG2 MEZoIA  quantitative PCRE Al33t 2
B FAAN BN BA AAIA R EPL B4Q Srebfl, Fasn®] Wdlo] AAFAe AL A2stde
W AN gode ol U oxE Aol 98-S ST, Sede] WHL o5 o
AEe At o] AT AYFAU0] A AY SHA WP £ S AW OIS 2EY
2 =g 4 9o,
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7},

O uga gy AP SB2RDN ANFAAY %a L /1A Y7t

ﬂ.‘.

A7 Py

(1) 4FS2 A4S 2 A= A

bx&do] CH7BL/6] OFRAS IA|YA0] AMEOo 2 A|HIHS G&ote] 2P oA QAAEALR U9
ofg s gttt AY-EE-2 plastic mouse cageol] Edsto] AFFEAA 23 + 2 °C, Ay

5% 50 + 10 %, light/dark cycle (12/12 hr)o] ZZA5Io|A AFS3519 1, B3 AleE ARG 20|
HASES sto] MPAIR A AEY Fob 0| HAZ 5 MBS APsAch. APTS LUk
o] (RD)I DAYAlClZ (HFD) DAYAlold] AEAede 5 sz Foigh 18, 7 250

mg/kg/day (HFD + GS0250), 500 mg/kg/day (HFD + GS0500), ¥ RX2F O 2 metformin
300 mg/kg/day (HFD + MET300)9] 57} 2§02 YRy, 72t 185 75 £= 8Utg]& ot
oh. Rol AR} F 125 §9 Uf & Ao] 4T BAY Wets S, 125 T AUELS
sjgst 1eAE SRS

(2) 2R FHE A
oI5t A} 3] Al A&k 7F &AIS 10 % neutral buffered formalino] 1%

= AAst] &2 5 e #y BHog A|Aste
hematoxylind} eosin (H&E) @M ¢ Fstelo]do=z et WS st

o
Mz
i)

gon Am BAL 9ol AREE sl A 12407 A4 § Pohe Asto] AupelR ¥A

et €% SZeAHE, HDL Z2|AHE, LDL ZHAHE, 5/8A1Y
A|%¢9l alanine aminotransferase (ALT)?} aspartate aminotransferase (AST)S =X
(Stanbio Laboratody, Boerne, TX)2t At=¥A7] (SMARTLAB, Mannheim, Germany)S At&

o 53ateirt.

==

R

=

0.

N
NORE

1E

],

Ol

(4) 7 W A 5%

2RSS ZEERISI HESIZ 2 ¢ 1 HER e 894 d4ASH A1 $ 50 mM
sodium chlorideE 2%Ith. 4 °CollA overnight Q1FHo]d & AiEe|sted AWF= 225t
o AYES Aavtaz 39§ F AWEE 545kl 1% Triton X-100 in PBSO]| 50f opikAl

(5) Microarray A1g 9 HXA

b AN RNeasy mini kit (Qiagen, Valencia, CA, USA)E o]&stof RNAS 225ttt
RNA9] &= =35 260nm o 280nm<e] v]|&= =9l T, Agilent 2100 Bioanalyzer (Agilent
Technologies, Palo Alto, USA)2 &A3}3 T Microarray A38-2 Affymetrix Whole transcript
expression array W2 X885ttt GeneChip WT (Whole Transcript) Amplification kitS
AF8-3to] ¢DNAS 34 31993, 5.5 ng® DNAZ Affymetrix GeneChip Mouse 2.0 ST Arrayo©j
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45 °Coj|Al 16A|ZF hybridizest &, GeneChip Gluidics Station 4502 staind}o] Affymetrix
GCS3000 Scannerz AJNst@ch A|24d9] ZFe Affymetrix® GeneChip” Command Console
software®2 ZA35}3 Tt Raw data (.CEL 1¥)= Robust Multi-Average ¥ 22 background
subtraction, quantile normalization J2]31 summarizationg X185ttt Differentially
Expressed Genes (DEGs) A®H3s}7] ¢sto] Rank Product ¥W{lg& A8Ls5t9th pheatmap r
packages 0] -85} DEGs9] L™A #HHE  heatmapo @  UEMHQI AL, DAVID
(http://david.abcce.nciferf.gov/home.jsp)S 0] 825to] DEGs?] Gene Ontology (GO) analysisS
sttt (p value < 0.01). GO9 Biological Process (BP)o| Tf35te] up-regulated genes@t
down-regulated genesg J183to] BAL2 X|& 519t 2= golg BAyt visualization2 R
3.1.2 =235 AREsto] Alsgshty.

(1) QEFRI2L uxGA o]0 o3t A FF57t AA &}

ad2 uXgAolof oJgt AEFF o] DR AAEAIR Y] sutE =Qlgh Aujrt. I X|Alo]e}
AAFAOY Bol 3 125 Soto] AIF Wet2 I 2Ad) Uehinh. 1257k nAAlo] A3
of 3 $A F71FS AN S O ANFALAS Soidt TFoIH Al T b5
HFD + GSO0250°fA 6.5 %, HFD + GFB500oA 12.4 %2 &9t A% Z7F AA|E =9l
SHitt. o] Aute 115w (500 mg/kg)e] AEALR Po] AAHFA o]0 ot A|F FI7HE SAXNC
= gost dHFL ¥ & Yok
A B -
i [— e Pl 000T
' HED 5 -
51 o Hreesono % -
— 4 -8 HFD+GS0500 =
E’ 1 - Hroemeraoo i =g
C 354 E, =) T
2 30 = >
o B e
& 25 =
[
20
E'T a
L S 0 G O . (6., Tﬁm‘ vehicle vehicle GS0250 GSOS00 METI00
Week RO HFD
ANFALR YO nX|HFAlolo] o3t AF57F AA| &t
(2) 7t mAo] Yepors WA
DAgAlolo] olgh AMZE FAol vlAl: ANEFALAY EwkE US| 5| ABES 84 A
xR MEstel 7 xxe] YIS HAE BML 59 st LuAol ChAT] uls) 1A
wpajo] hEZolA ol T e A FAo] 2ol HYou] ot AYFALAS Eojzt 1gd
A 3A TAaEE A ERIstit. o] At BE IAEAIR Jo] wAHA ol o5t It W AW
qg orlste A =HAUstoct
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http://david.abcc.ncifcrf.gov/home.jsp

RD HFD

wehicle vehicle G50250 G50500 MET300

() AASAL F W A F5 AA 2t

0 d x50 277}
JExoz Fol5e Helstth ®3h AWl MFZ s

DAgAlo] AT thy] QAEAIe Y 500 me/ks
dstact. 7 U FHAYES 58T 2 SAY goye

TAER &
= = v o o o
HO|X] QrIX|gE uX|HAlo] tfx Ofd] QAAEAIRY 250 mg/kg FolTolA 12.6 %. 500
mg/kg FOITOIA 17.9 %0 Z4E ®of 7 Ul FHAY HML oSt 4TS HstAch 0
eha QUAEALQ Qo] TAYAlolo] ojst 7k Ul AW £ olmo] Eupt ek 2g sty
A 1.0+ F =
penay . i T G
1.5 PR
= . ¥ o i?E
5. | . 117 .. 4
: § i
E.5s £ -EEJ
Tw wehice yehide G050 GRS METID ’;‘ﬁ vehinle wefille GRS GSOS00 METIN "'I'"’m"‘:]"" wehile yelicle GSOESD GHOGI0  WETHN
T o Tm o T =

(4) AFFAL 3t 715 7Hd &t

AgAjolo] SIg 2t 715 Astol nlxle AYEAede] autg BIel] sl 2 V1S AREL
golo A 27s19ck. DAYl CEFoIH Aublo] ChETo] wls) @A F7hE 2 A A
(ALT, AST)7} A5~ d TEoFoA ALT+= HFD + GSO25001A4 23.9 %, HFD + GSO500

A 3.0%9 PaE Bl SoHL QAN AASHE JFS HIstER, ASTE HFD + GS0250

A 26.8 %, HFD + GSO5000]|4 25.6 %9 ZTA S Bt} o] Ayt HE] QIAEAIQ Aol It U

WERoE Q3 7 )% AstE AMste &ut Aok 2e & 4 otk

A2 2 4 K
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=

150 _I_ am-
5
i S m
— aall
= T = 30
- 2 T
E E 200 e o == .
- m- an L
X - —T— = 100
TMIHEHF
"I:;;';EE vehicle wehldle GSDZS0 GSOS00 MET300 ey YOMoe vellcle GOS0 CHSH. METRD
RD HFD " HED

(5) 8% XA A= N a3t

AuErtede] ¥E AN BAAHE HES S4stATt 1 AL RF FAAUBES 3
e Autolt, APGAlolz Qg EF FERAYSIPE AAEALY FoATAM FosHA AAaT
o slstdct. LA o2 A% WF B BelAHE F/PE QUEAY FolZold Sl
A HOlX] QAT &3] U FAHER =2+ LDL ZAHEY %5 =5 A6 da
A7 (2" 6C; HFD vs. HFD + GS0500, 17.6 %) LDL Z AH 21 HDL ZYAHZ9 H| &S
et SISttt (13 6E). of Am abEAtedo] LAAlold] ot WE FHAY 57t
2 oot ZAAEE 24| Mo anprt ke AL eelstgch
A_._JIII B*Jl:l-l
= =
£ i
i £
£ 1w i
-..E E"I:I
0U00a A0
P 5
'T“:':"":’T wibicle wwhite OS00S0 GOS0 METED T"::J"‘I wehicle  wehicle AE0QSD GHOS00 . WETIN
€ 1 0 1
a=TL A
= E n-I.I.ITI:
-Ew . e 21
- 3
1 L 1 L4 r'l:lf.'l"g"'
'I“"':‘n:l wrkicls vehlde GOS0 GROSO0  METEN 'I'::l: bkl wehlde GWNSD QL0000 AAETED :ﬂ.n‘ul. wehide  webicl GHOISD GAOS00 METIONO
L ] L il L HD
AAEAIRYY EF 58AY | Zd2HE 571 oA ant
(6) Microarrayg &3t AASALR Lo {AA EA vR= FF HAE
AHEEAIRYY] Bl fAIAeE 7182 &elstr] flste gutAlo] Tz, uA|RfAl0] iz, A4t
SR Y 500 mg/kgFo{wo] FojA RNAS +#2sto] microarray A2 AlSsHATH Rank
product algorithm (p value < 0.01)2 A 8sto] QAAEXIQAU EoFoA & Z71E S AR}

12671et 2 AXNE SAA 2157015 AEstE 1, 1 ZA1FS heatmapC 2 UEH|QICH
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AAFAIQ Y £l §HA 2@ WY heatmap

acyl-CoA metabolic process _ staroid metabolic process _
coenzyme metabolic process _ steroid biosynthetic process _
cofactor metabotic precess | || NGTGTGEGE sterol biosynthetic process | ||| R
peganic acid catabolic process | [ R steral metabetic precess | || R
carboxylic acid catabolic process | [ TR cholestero! biosynthetic process | ([ R
oxidation reduction _ cholasterol metabolic process _
response o hormane stimulus _ infltammatory response _
long-chain fatty acid metabolic process _ lipid bipgynthetic process _
respanse 1o endogenous stimulus | [N oxication reduction | (|| |
fatty acid metabotic process | [ R immune response | ||| TR
o { 2 3 i 4 a 12
-log10{pwalue) -log 10{pvalue)

AAFACY Solo] o8] 57t e P4 © SHAI GO A

o] DEGse] GO £ Mayste] Wal 57hel QAAL (RoMeh Wl oiAE AR (shera)o] A
2] 10719] GO biological process term (p value < 0.01)& 2= 89 vt JEHE UEMYicH =
71 SHR F& EAAOR 99517 acyl-CoA metabolic processS H]£3F A|8Fat CjAfol] 2
ost= S Qs 1, ZHAE SAA #+2 steroid biosynthetic process?t cholesterol
biosynthetic processE H| &3t A2t g @ inflammatory response =0 #ost= 78 &
QIsto] QIAEALR Yol oA AJ¥h4t thAl Al {FAA WS S7bstal, AEES FAHE

teict.

g4 B SAAL LAS odATS e

a=2 1w

ol

o)

GO term ‘fatty acid metabolic process’of 45t= QIAEALQ Y Fojof oJaf & F7tE SHAE 2

AE

GO term Gene description FC
Acotl acyl-CoA thioesterase 1 2.6
Acot3 | acyl-CoA thioesterase 3 1.5
L-specific multifunctional beta-oxidation
Ehhadh . 2
protein
fatty acid cytochrome P450 family - fatty acid
metabolic Cyp4a3l . 2.1
process degradation
cytochrome P450 family - fatty acid
Cyp4a32 ] 1.5
degradation
Cyp4al0 | long-chain fatty acid omega-monooxygenase 1.5
Slc27al fatty acid transport protein 1 1.7
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GO term ‘cholesterol biosynthetic process’@ ‘inflammatory response’ o 43}

Solo] ofs) WA oAlY §HAL YAE

GO term Gene description FC
Dhcr7 7-DHC reductase -1.6
sterol-4-alpha-carboxylate
Nsdhl -2
3-dehydrogenase
Cypbl | sterol 14-alpha demethylase -1.7
cholesterol Insigl | insulin-induced gene 1 protein -1.7
biosynthetic : :
process Idil Isopentenyl pyrophosphate isomerase 1 -1.8
Hmgcs
! HMG-CoA synthase -1.9
Srebfl | sterol regulatory element-binding protein 1 -1.6
Fdps farnesyl pyrophosphate synthase -1.9
Ccl2 monocyte chemoattractant protein 1 -1.5
Cxcll | C-X-C motif chemokine 1 -1.6
Cxcll10 | C-X-C motif chemokine 10 -1.6
Cxcl9 | C-X-C motif chemokine 9 -1.5
Cfd complement factor D -2.5
Orm?2 | orosomucoid-2 -3.8
inflammatory | Orm3 | orosomucoid-3 -3.3
response peroxisome proliferator-activated receptor
Pparg -1.6
gamma
Saal serum amyloid A-1 protein -3.2
Saa? serum amyloid A-2 protein -3.9
Saa3 serum amyloid A-3 protein -2
Saa4 serum amyloid A-4 protein -1.6
Cda complement component 4a -2.1

gefoz mgtelo] Qlom, XubAte] AL oleic acid, linoleic acide} 7e Zms} x|dbito] FXA|
wato 2 sholg it Oleic acidet linoleic acide Z|AHE A|sHArgo] Bugo] Qlon o] A
et FAsH & AAREOl 41883t microarray Ao = ZHoA QIMEAI A T o5 F

dAEE Yol #ojste RAARY Tl {ostA AAlE= 2 SR Ao &
Z~ QIAFAFRE Q] Ginsenoside

F #AE &0l
WSRO0, T ATl Boh MZe ARG, 1H9e) 218t o= why shede] 9%
Ab CHAFOl

&b olo] we ATt WAl Qoo 1 F ANEALU

U

- a
gfo]l B &ofQltt. Microarray 242 &3l AEAt Lol TholA X7}
1 571et 2elaEE 94, @5 3o #ofste /A

O
R aT
g RS ol U Al2shen] 2ikE Urhde slstar
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5) ARG ot [1]
O AEFA2 A9 Sprague-DawleySHEE o] &2t T3] F1Fo =AY
1. A 7He
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(2)  A@zel 14

seT (t=W3)

T HHAE Tivd/kd - o
G1 10 0 5 (11001~11005) 5 (21001~21005)
G2 10 1,250 5 (12001~12005) 5 (22001~22005)
G3 10 2,500 5 (13001~13005) 5 (23001~23005)
G4 10 5,000 5 (14001~14005) 5 (24001~24005)
10) B L A4
(1) LU
D= =0 tistol FHA7MA] Y 18] o] LereAdE #AstAT. ©, Fof &Y (0 ¥)ol
+ Fol £ 05 1, 2, 4 Z 6 AR dWFY (5HBF &7 LIAY], A5A7] 5)2
wastoict
(2)  ®IAF R AMEEC] A9
WAV F WA L AYEES WA gt
3)  A&EE4
2E S20 Osto] Fol AF (0%). £of F 1, 3.7 L 14 o] Zs}ct.
(4) 24
WA FE 5, BE BEF RO AEIA CO, UiFst] B0 oYL "Hstel WA A4}
3 B2 dAlstgon], BE A7lo) thstol BAIF SAAAE steict
(5)  mAMeIsH 74}
B A EolHel §okazio] WArE|R| oob mAeletE Abs AX|sHA] %otch
1) $ASE 24
EAs A 242 HFo thste] SPSS program (SPSS 16.0)2 Ab&3to] Alx|steict.
A4 S2AME S trESHH One-way analysis of variance (ANOVA)ES AA] 5@ oW, iR
ol oL AU (RUASE FE 5%). FPHOIL SRS WESIA god

Kruskal-Wallis's H-test & £5}0] tix1t9] 89148 &lstytt (89L& IS 5%).
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TABLES

Summary of mortality data for single dose toxicity study SD rats

Sex: Male
Group No. of Days after dosing Mortality
/Dose (mg/kg) animals 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (dead/total)
OGI 5 00 00 00O 0 0 0 0 0 0 0 0 0%(05)
Q2

5 00 00 0O OO 0 0 0 0 0 0 0 0 0%(05)
1,250
a3 5 00 00 00O 0 0 0 0 0 0 0 0 0%(05)
2,500 ’
G 5 00 00 00O 0 0 0 0 0 0 0 0 0%(05)
5,000 ’
Sex: Female
Group No. of Days after dosing Mortality
/Dose (mg/kg) animals 0 | 2 3 4 5 6 7 8 9 10 11 12 13 14 (dead/total)
g}l 5 0 0000000 0 0 0 0 0 0 0 0%(005)
@ 5 0 0 000000 0 0 0 0 0 0 0 0%(005)
1,250 ’
a3 5 0 000000 O 0 0 0 0 0 0 0 0%(005)
2,500 °
G 5 0 000000 0 0 0 0 0 0 0 0 0%(005)
5,000 ’
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Summary of clinical signs data for single dose toxicity study SD rats

Sex: Male
Group No. of Clinical i Hours after dosing (Day 0)
/Dose (mg/kg) animals ficalsigns 0.5 1 2 4 6
Gl . .
0 5 No abnormality findings 5 5 5 5 5
G2 . .

5 No abnormality findings 5 5 5 5 5
1,250
a3 5 No abnormality findings 5 5 5 5 5
2,500 v neme
& 5 No abnormality findings 5 5 5 5 5
5,000 v ncme
Sex: Male
Group No. of . . Days after dosing

. Clinical signs
/Dose (mg/kg) — animals 1 5 6 7 8 9 10 11 12 13 14
(C)ﬂ 5 No abnormality findings 5 555555 55 55
Q2 . .
1250 5 No abnormality findings 5 55555 5 5 5 5°5
G3 . .

5 No abnormality findings 5 55 55 5 5 5 5 55
2,500
G4 . .
5000 5 No abnormality findings 5 55 555 5 5 5 55
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Summary of clinical signs data for single

dose toxicity study SD rats

Sex: Female
Group No. of Clinical i Hours after dosing (Day 0)
/Dose (mg/kg) animals ficalsigns 0.5 1 2 4 6
Gl . .
0 5 No abnormality findings 5 5 5 5 5
@ 5 No abnormality findings 5 5 5 5 5
1,250 v Hnding
@ 5 No abnormality findings 5 5 5 5 5
2,500 y neme
& 5 No abnormality findings 5 5 5 5 5
5,000 v Hnding
Sex: Female
Group No. of . . Days after dosing

. Clinical signs
/Dose (mg/kg) ~ animals 1 5 6 7 8 9 10 11 12 13 14
(C)ﬂ 5 No abnormality findings 5 555555 55 55
Q2 . .
1250 5 No abnormality findings 5 555555 55 5°5
G3 . .

5 No abnormality findings 5 55 555 5 5 5 5°5
2,500
*4 . .
5000 5 No abnormality findings 5 55 555 5 5 5 5°5

_64_



Mean body weights data

for single dose toxicity study SD rats

Sex: Male (2)
Group Days Final weight
/Dose (mg/kg) 0 1 3 7 14 gain
Gl Mean 268.9 298.1 319.3 3534 394.5 125.6
0 S.D. 7.8 7.0 7.5 84 13.1 8.5
N 5 5 5 5 5 5
Q2 Mean 272.1 298.5 3204 354.5 395.9 123.8
1,250 S.D. 54 8.7 7.6 7.1 9.0 5.0
N 5 5 5 5 5 5
G3 Mean 267.1 296.8 320.8 356.7 3953 1282
2,500 SD. 4.8 3.9 8.8 12.3 124 9.3
N 5 5 5 5 5 5
G4 Mean 268.4 298.1 3216 358.1 399.1 130.7
3,000 S.D. 7.9 8.0 8.9 12.0 213 15.5
N 5 5 5 5 5 5
S.D.: standard deviation
Sex: Female ()
Group Days Final weight
/Dose (mg/kg) 0 1 3 7 14 gain
Gl Mean 188.3 210.2 219.9 235.1 250.2 61.9
0 S.D. 5.1 44 7.1 14.7 15.6 16.8
N 5 5 5 5 5 5
Q2 Mean 191.2 212.6 225.0 2444 256.4 65.1
1,250 S.D. 54 34 9.9 127 12.5 103
N 5 5 5 5 5 5
G3 Mean 190.4 208.5 218.8 2333 250.5 60.1
2,500 S.D. 48 10.1 5.8 57 8.4 77
N 5 5 5 5 5 5
G4 Mean 189.2 210.3 2253 240.7 250.8 61.6
3,000 S.D. 52 6.5 62 8.7 134 12.9
N 5 5 5 5 5 5

S.D.: standard deviation

_65_



Summary of necropsy data for single dose toxicity study SD rats

Sex: Male

Group No. of animals Organ* Findings No. of animals affected
/Dose (mg/kg)

(()}1 5 All Unremarkable findings 0

Q2 .

1250 5 All Unremarkable findings 0

G3 .

2500 5 All Unremarkable findings 0

S,?)OO 5 All Unremarkable findings 0

* External surface and organs in body cavity

Sex: Female

Group No. of animals Organ* Findings No. of animals affected
/Dose (mg/kg)

OGI 5 All Unremarkable findings 0

Q2 .

1.250 5 All Unremarkable findings 0

2G’3500 5 All Unremarkable findings 0

G4 .

5.000 5 All Unremarkable findings 0

* External surface and organs in body cavity
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APPENDICES

Individual clinical signs data for single dose toxicity study SD rats

Sex: Male
Group Animal Hours after dosing (Day 0)
/Dose (mg/kg) ID 0.5 1 2 4 6
Gl 11001 N N N N N
0 11002 N N N N N
11003 N N N N N
11004 N N N N N
11005 N N N N N
@ 12001 N N N N N
1,250 12002 N N N N N
12003 N N N N N
12004 N N N N N
12005 N N N N N
G3 13001 N N N N N
2,500 13002 N N N N N
13003 N N N N N
13004 N N N N N
13005 N N N N N
G4 14001 N N N N N
5,000 14002 N N N N N
14003 N N N N N
14004 N N N N N
14005 N N N N N
N: normal
Sex: Male
Group Animal Days after dosing
/Dose (mg/kg) 1D 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gl 11001 N N N N N N N N N N N N N N
0 11002 N N N N N N N N N N N N N N
11003 N N N N N N N N N N N N N N
11004 N N N N N N N N N N N N N N
11005 N N N N N N N N N N N N N N
@ 12001 N N N N N N N N N N N N N N
1,250 12002 N N N N N N N N N N N N N N
12003 N N N N N N N N N N N N N N
12004 N N N N N N N N N N N N N N
12005 N N N N N N N N N N N N N N
G3 13001 N N N N N N N N N N N N N N
2,500 13002 N N N N N N N N N N N N N N
13003 N N N N N N N N N N N N N N
13004 N N N N N N N N N N N N N N
13005 N N N N N N N N N N N N N N
4 14001 N N N N N N N N N N N N N N
5,000 14002 N N N N N N N N N N N N N N
14003 N N N N N N N N N N N N N N
14004 N N N N N N N N N N N N N N
14005 N N N N N N N N N N N N N N
N: normal
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Individual clinical signs data for single dose toxicity study SD rats

Sex: Female

Hours after dosing (Day 0)

Animal

Group

0.5

1D
21001
21002
21003
21004
21005
22001
22002
22003
22004
22005
23001
23002
23003
23004
23005
24001
24002
24003
24004
24005

/Dose (mg/kg)

Gl

1,250

G3

2,500

5,000

N: normal

Sex: Female

Days after dosing

Animal

Group

12 13 14

11

10

ID
21001
21002
21003
21004
21005
22001
22002
22003
22004
22005
23001
23002
23003
23004
23005
24001
24002
24003
24004
24005

/Dose (mg/kg)

Gl

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

G2

1,250

G3

2,500

5,000

N: normal
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Individual body weights data for single dose toxicity study SD rats

Sex: Male (2)
Group Animal Days Final weight
/Dose (mg/kg) ID 0 1 3 7 14 gain
Gl 11001 264.0 293.0 309.9 3423 3773 1133
0 11002 265.3 296.8 318.0 349.4 388.5 1232
11003 270.4 296.2 3179 357.1 406.9 136.5

11004 281.8 310.3 330.7 364.9 408.3 126.5

11005 262.8 294.0 319.8 3535 391.4 128.6

Mean 268.9 298.1 319.3 3534 394.5 125.6

S.D. 7.8 7.0 75 8.4 13.1 8.5

N 5 5 5 5 5 5

@ 12001 263.7 2933 314.1 345.1 386.9 1232
1,250 12002 274.9 288.5 3127 350.2 398.4 1235
12003 269.9 296.5 318.8 355.6 385.9 116.0

12004 277.6 310.7 330.4 363.7 405.6 128.0

12005 2742 303.6 326.0 357.9 402.7 128.5

Mean 272.1 298.5 3204 354.5 395.9 123.8

S.D. 5.4 8.7 7.6 7.1 9.0 5.0

N 5 5 5 5 5 5

G3 13001 261.6 292.4 308.7 3432 382.6 121.0
2,500 13002 267.4 298.1 3274 369.1 409.8 142.4
13003 265.1 293.0 316.8 344.4 384.4 119.3

13004 266.9 298.9 3203 359.2 393.6 126.7

13005 274.7 301.4 330.9 367.4 406.3 1316

Mean 267.1 296.8 320.8 356.7 3953 128.2

S.D. 48 39 8.8 123 12.4 9.3

N 5 5 5 5 5 5

G4 14001 261.5 299.1 3128 352.8 3835 122.0
5,000 14002 264.1 294.1 3239 355.8 394.5 130.4
14003 2712 296.0 3193 350.2 3843 113.1

14004 264.2 290.3 316.2 3525 397.9 133.7

14005 281.0 311.2 335.8 379.2 4355 154.5

Mean 268.4 298.1 321.6 358.1 399.1 130.7

S.D. 79 8.0 8.9 12.0 213 15.5

N 5 5 5 5 5 5

S.D.: standard deviation
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Individual body weights data for single dose toxicity study SD rats

Sex: Female (2)
Group Animal Days Final weight
/Dose (mg/kg) ID 0 1 3 7 14 gain
Gl 21001 183.5 211.8 2143 226.9 239.8 56.3
0 21002 186.9 207.2 216.4 230.5 240.5 53.6
21003 196.1 217.0 228.0 2354 2525 56.4

21004 190.3 208.7 2136 222.6 241.7 514

21005 184.8 206.2 2273 260.1 276.5 91.7

Mean 188.3 2102 219.9 235.1 250.2 61.9

S.D. 5.1 44 7.1 14.7 15.6 16.8

N 5 5 5 5 5 5

@ 22001 182.5 207.1 207.4 2235 242.0 59.5
1,250 22002 194.6 2154 230.6 247.0 268.0 73.4
22003 192.7 211.5 2275 245.0 271.0 783

22004 190.1 2135 2283 257.7 2512 61.1

22005 196.3 2153 231.0 2490 2497 53.4

Mean 191.2 212.6 225.0 244.4 256.4 65.1

S.D. 5.4 34 9.9 12.7 12,5 10.3

N 5 5 5 5 5 5

G3 23001 183.7 193.7 210.6 2259 238.4 54.7
2,500 23002 189.1 2133 2152 2322 2554 66.3
23003 191.9 216.0 220.8 234.1 260.4 68.5

23004 190.4 202.5 2227 2324 2512 60.8

23005 196.9 217.1 2249 241.7 2472 503

Mean 190.4 208.5 218.8 2333 250.5 60.1

S.D. 48 10.1 5.8 5.7 8.4 7.7

N 5 5 5 5 5 5

G4 24001 196.2 201.0 221.0 236.4 250.7 545
5,000 24002 182.2 208.4 2183 2323 2322 50.0
24003 191.0 219.0 225.7 2393 2525 61.5

24004 186.5 2124 2344 255.2 269.9 83.4

24005 189.9 210.5 227.1 240.3 248.5 58.6

Mean 189.2 2103 2253 240.7 250.8 61.6

S.D. 52 6.5 62 8.7 13.4 12.9

N 5 5 5 5 5 5

S.D.: standard deviation

_70_



Individual necropsy data for single dose toxicity study SD rats

Sex: Male
/C]i;((;lslz (mg/kg) Ari]‘;nal Organ*® Findings ;r ai:rl)’ieﬁz: s]:::ll%,ifsci
Gl 11001 All Unremarkable findings S 14
0 11002 All Unremarkable findings S 14
11003 All Unremarkable findings S 14
11004 All Unremarkable findings S 14
11005 All Unremarkable findings S 14
G2 12001 All Unremarkable findings S 14
1,250 12002 All Unremarkable findings S 14
12003 All Unremarkable findings S 14
12004 All Unremarkable findings S 14
12005 All Unremarkable findings S 14
G3 13001 All Unremarkable findings S 14
2,500 13002 All Unremarkable findings S 14
13003 All Unremarkable findings S 14
13004 All Unremarkable findings S 14
13005 All Unremarkable findings S 14
G4 14001 All Unremarkable findings S 14
5,000 14002 All Unremarkable findings S 14
14003 All Unremarkable findings S 14
14004 All Unremarkable findings S 14
14005 All Unremarkable findings S 14
* External surface and organs in body cavity
S: scheduled
Sex: Female
Animal L T f D f
/C];;Z:IZ (mg/kg) I];na Organ*® Findings sa}::rl"ieﬁge sajzﬁ(::e
Gl 21001 All Unremarkable findings S 14
o 21002 All Unremarkable findings S 14
21003 All Unremarkable findings S 14
21004 All Unremarkable findings S 14
21005 All Unremarkable findings S 14
G2 22001 All Unremarkable findings S 14
1,250 22002 Al Unremarkable findings S 14
22003 All Unremarkable findings S 14
22004 All Unremarkable findings S 14
22005 All Unremarkable findings S 14
G3 23001 All Unremarkable findings S 14
2,500 23002 All Unremarkable findings S 14
23003 All Unremarkable findings S 14
23004 All Unremarkable findings S 14
23005 All Unremarkable findings S 14
G4 24001 All Unremarkable findings S 14
5,000 24002 All Unremarkable findings S 14
24003 All Unremarkable findings S 14
24004 All Unremarkable findings S 14
24005 All Unremarkable findings S 14

* External surface and organs in body cavity
S: scheduled
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12) 712 @ Atgo] w@

fo

A7 o] WYY RE V1S @UCU ARBTUC] HAANG B/ HELDA 5

M7 uTES PR S0, T F uwe] oAt AW ARAAI} Folste] AT,
NEAR: ABARA, ABIIEAR, AR, HFRDA

13) 5282

2P AYFE B UL Aol NEY & U WE FYL FAokU. 2wy (U8

4379 3, 1991. 5. 31., AR, ©& A| 13023 3, 2015. 1. 20., dE7RA)o] ZAHS ®UEY 5=

S219198] (IACUC)O] 5] 2-91%|ich.

2. M2 2 Py

o =

1) AEEA

(1) =49 JdsAed

(2) Lot No. HE S

3) A A

(4) pH RS

(5) ARY 20159 1¥ 20¥

6) SFE7ZIFPEYS

(7) Y29 20154 1Y 23Y

(8) A4 1,246.08 g (87]%3))
(9) HARAYA (4.4 - 6.8°C)

(10) 354 5N s2gHY
(11) ZrqAldede] &2 gtk
2) 23A

(1) BA Corn oil

(2) Lot No. MKBP7039V

(3) EAxHAL

(4) M &=AF Sigma-Aldrich., U.S.A.
(5) FIA AdEolx HIPA =l Ayt A]l@=40] Corn oilo] dEE0o] EYPA|E Corn oil2 75t

ot

3) ANF=2 =4 R 24

(1)  AF=HY =A
Eo g2 MX}A]E (Explorer Ex224G, E12140, OHAUS, U.S.A.)2 A|F=2AS A s}
AE Y8 o] stirrer (HSD150-03P, MTOPS®, U.S.A.)E o]&5}o] EA|Z]l §, B
5t s s AAISAH.
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LRe
(BD, UK)of

3 = 9 = A0y
WBC (white blood cell count) 10°/uL. Flowcytometry
5 Flowcytometry,
RBC (red blood cell count) 10°%/uL )
isovolumetry
. Modified CN met-Hb
HGB (hemoglobin conc.) g/dL
method
HCT (hematocrit) % (RBCXMCV)=+10
MCV (mean corpuscular volume) fL Histogram
MCH (mean corpuscular hemoglobin) Pg (HGB+RBC)x10
MCHC (mean corpuscular
. g/dL [HGB=(RBCXMCV)]x1000
hemoglobin conc.)
RDW (red cell distribution width) % Histogram
PLT (platelet) 10%/ul Flowcytometry
MPV (mean platelet volume) fL Histogram
W3 A et HAL
B4 XM AEst gl = oF 3 mL 2 clot activator 7} £0]9)= vacutainer tube (BD, UK)
of &Ustal 15 - 20 &3t AF=20 WXl SRl &, 3,000 rpm oA 15 F3F HAE2]st
of @& 2Ystdt. 2alE oz FdABASteR A7 (Hitachi 7020, HITACHI, Japan)2}
Jof A=A 7] (PDC-800, FUJIFILM, Japan)& ©]&3sto] ofeff &=of tiste] 7ot
3 = o £ 5 A W
AST (aspartateaminotransferase) IU/L IFCC
ALT (alanine aminotransferase) IU/L IFCC
ALP (alkaline phosphatase) IU/L P-NPP
BUN (blood urea nitrogen) mg/dL Urease-UV
CRE (creatinine) mg/dL Jaffe
GLU (glucose) mg/dL uv
CHO (total cholesterol) mg/dL Enzyme
PRO (total protein) g/dL Biuret
CPK (creatine phosphokinase) IU/L UV-Rate
ALB (albumin) g/dL BCG
BIL (total bilirubin) mg/dL Evelyn—-Malloy
TG (triglyceride) mg/dL Enzyme
I[P (inorganic phosphorus) mg/dL Enzyme
Ca®" (calcium ion) mg/dL 0O-CPC
A/G ratio (albumin/globulin ratio) ratio PRO, ALBZ A&
Na® (sodium ion) mmol/L A
K" (potassium ion) mmol/L A=
Cl” (chloride ion) mmol/L =
W3IS0 GA
A Adst dol = oF 1 mL 2 3.2% sodium citrate 7| @749+ vacutainer tube
Z2Adgk &, 3,000 rpm oA 15 &3t HAFeste] FAHSFA7] (ACL ELITE
PRO, Instrumentation Laboratory, U.S.A.)S o]&3sto] T2 28 =A519 Tt
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& = k] =499
PT (prothrombin time) Sec Nephelometry
aPTT (activated partial

Sec Nephelometry

thromboplastin time)

207t 25Y 5, & MEZS tisto] 16 A|ZF o)A AAIAZ] TF2 &0t AALS ZIsystn 2
A AAlstA.
(7) 7154 &7
= A d =
¥ (brain) AIZF (kidney)
A% (heart) H (lung)
7t (liver) H| % (spleen)
s =29 oI A7 st S 5-Fst, AAAF dist 47 FFH] (organ to
bodyweight)S At&3stict &k« 971 Qe A7|( e . 22 &slo 2A2 EA6H90
(8) 2R 1A
= A 3d =
¥ (brain) AlZF (kidney)
A1 (heart) | (lung
7+ (liver) H] & (spleen)

DE BAERON K& ofgo] A7) A AAl] diste] 10% FHY

11) $AE 24

SASA FA2 Als, @AAAN R ATISFoll tistol SPSS program
Alstg et
AT SRS
WOl Dunnett t-test & &5t i x7t9] 894
5%). g0y S8AMS THESHA] O™ Kruskal-Wallis's H-test
E]H Bonferroni ¥/ o2 th5A4S BASE Mann-Whitney U-test &
SHUSHAT (ROl5E: F5 5%)

[m]
Y
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A7 S¢S diad F 1,250, 2,500 # 5,000 mg/kg FolTolA AtYEl= WAEIA] AL
c}.
F< (salivation)z/4fo] Fof AT AR oz £71 2500 mg/kg Folt 1 0p2|olA] Fof 25 Lo ©

o
3 BT, 23

—_

2,
1 - 20104 Sof 17 ARE S0l FR APHA
e 3 sluelo] A@2Al 2ejatety S4o) ot

5,
WA 7] FHe FolxF dnsoz
2 AAHQ oz SR Watt ofd Zloz muElct

2) AFWs}

AB7E F BE ARTM Aol vlstel $AK0R g3t Wk warHAl otk
3) A2AAF

AB7IZE F BE ARTIN ALRMATO Webs waex] ookt
4) POt Ax}

4 AlgE2 1,250, 2,500 3 5,000 mg/kg FolwoA AlgEAol o3t dFer FHEH= At
L o
. BA

5) @ gststA At

>~

g2 1,250, 2,500 H 5,000 mg/kg FolZolA Alg=dol gt F¥ez HHE= 2y
ot

9], £71 1,250 mg/kg FolioA] FHQAAA (BUN) £X]9] T4 (p<0.05), 2,500 mg/kg Fof
oA BUN % A/G ratio A1 ZhA (p<0.05)7F #ATE| Qo] faF4dwhdo] giion], &7 5000

rr ol
g0 >

|d

mg/kg TN 24 (Ca¥) L UEF (Na') £x19) Zast waEgloy Hujgt wigoex o
Y FB WP} WA Qoo SHEA ool Yol

6) FAG: 74}

Algad 1,250, 2,500 % 5,000 mg/kg FoldoA Aldedo] ot F¥ez HHEHs Ayt

7) 87153

a- AF=4A 1,250, 2, % mg/kg & A AlYEAo] st JgFo g W= ZAx
P2 AlEEA 1,250, 2,500 @ 5,000 mg/k of oAl AlF=Ao] 9Jst J&F noy = 2y
o]
BA
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8)

2 9], 471 5,000 mg/kg Felzol A Aol Hehgr] FO) S7b (p<0.05)7t WA
20 w2 =7tz xAYa|stA A Aup Eo]Ao] mﬂgx] oro} E=AEHA oloj= 9l
1,250 mg/kg FolatolA 7+ 2 A Aol S0
Atz 5484 9ul= gl

€9 02 oy
N A

45 AIF=EA 5,000 mg/kg FololA AlFEAo] o3t JFo= woE = Aute gt

3 9], o4 tiad ¥ AIFAE4 5,000 mg/kg FoATolA HAH AW BE AAdEAEdoz &
A Ee AMgAoR Fasiglong S4ehA oul= gt

4. 4&

2 AldZ &4 Sprague-Dawley FAEE o] 8510 AlFEA AEAIYS 0, 1,250, 2,500 H
5,000 mg/kg &F 02 477t ¥ FPRo] Al UEUE= 5/4dvte2 Bt 13 & YhERo &
A &7 2HARR ol&s5hY] fste A dAL B, BUIST 58 ¥ 2AYSA
AAFE AAlelon, O Aibs gt 2o AR 5 AMYE S YAYSHA] A%k, dutsat
A, AlEweth Ates G, AR Al dAEEA AAE ATIEE B, R4 R 2R EA
AAE A 4 B AFEA 90 oot 54 ek WEEA] dth. webA, 13 & 8hE
150 EMAFE 5,000 mg/kg/day & n&Foz MAsty, v 22 ko] 2,500 U
1,250 mg/kg/day & 58T X A&Foz AHst= Zo] 4FY Aoz sttt
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FIGURES
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TABLES

Summary of clinical signs

Sex: Male
Group No. of . . Days after dosing

. Clinical signs
/Dose (mgkg)  animals 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Gl 5 No abnormality findings s 5 5 5 5 5 5 5 5 5 5 5 55
0
G2 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
1,250
G3 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
2,500
G4 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
5,000
Group N.o. of Clinical signs Days after dosing
/Dose (mgkg)  animals 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Gl 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
0
G2 5 No abnormality findings s 5 5 5 5 5 5 5 5 5 5 5 5 5
1,250
G3 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 4 5 5
2,500 salivation 1
G4 5 No abnormality findings 5 5 5 4 4 4 4 4 4 3 3 3 3
5,000 salivation 1 1 1 1 1 1 2 2 2 2 2
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Sex: Female

Group N.o. of Clinical signs Days after dosing
/Dose (mgkg)  animals 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Gl 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
0
G2 5 No abnormality findings s 5 5 5 5 5 5 5 5 5 5 5 55
1,250
G3 5 No abnormality findings 5 5§ 5 5 5 S5 5 5 5 5 5 5 55
2,500
G4 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
5,000
Group No. of .. . Days after dosing

. Clinical signs
/Dose (mgkg)  animals 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Gl 5 No abnormality findings s 5§ 5 5 5 5 5 5 5 5 5 5 55
0
G2 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
1,250
G3 5 No abnormality findings s 5 5 5 5 5 5 5 5 5 5 5 5 5
2,500
G4 5 No abnormality findings 5 5 5 5 5 5 5 5 5 5 5 5 55
5,000
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Mean body weights

Sex: Male )
Group Weeks Final weight
/Dose (mgkg) 0 1 2 3 4 gain
Gl M ean 191.3 258.4 3203 369.9 407.6 216.2
0 S.D. 53 2.7 9.2 7.6 11.1 16.0

N 5 5 5 5 5 5
G2 M ean 193.4 264.2 326.3 378.5 418.8 225.5
1,250 SD. 55 7.6 7.6 11.8 19.4 20.9

N 5 5 5 5 5 5
G3 Mean 194.8 259.0 322.6 377.7 418.0 223.1
2,500 S.D. 5.1 6.8 5.3 12.9 16.3 14.7

N 5 5 5 5 5 5
G4 M ean 192.0 257.9 323.9 376.6 416.6 224.6
5,000 S.D. 5.4 6.8 13.2 20.5 26.2 23.4

N 5 5 5 5 5 5
Sex: Female (2
Group Weeks Final weight
/Dose (mgkg) 0 1 2 3 4 gain
Gl M ean 142.0 166.6 190.3 208.0 220.9 78.9
0 S.D. 6.4 5.6 11.2 9.0 10.7 10.5

N 5 5 5 5 5 5
G2 Mean 1413 165.5 187.5 208.4 215.7 74.4
1,250 S.D. 45 8.5 8.6 16.6 13.3 10.8

N 5 5 5 5 5 5
G3 M ean 143.9 169.1 189.6 210.2 221.7 77.7
2,500 SD. 6.8 9.6 8.3 75 6.9 6.7

N 5 5 5 5 5 5
G4 M ean 144.2 172.5 199.2 221.3 230.5 86.3
5,000 S.D. 6.1 9.4 11.1 14.6 19.0 15.1

N 5 5 5 5 5 5
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Mean food consumption

Sex: Male (2
Group Weeks
/Dose (mgkg) 0 1 2 3 4
Gl Mean 20.1 223 25.7 245 26.0
0 S.D. 1.4 1.6 0.9 1.6 2.5
N 5 5 5 5 5
G2 Mean 20.0 23.6 25.6 26.0 26.2
1,250 S.D. 0.9 0.5 0.2 2.8 2.6
N 5 5 5 5 5
G3 Mean 214 21.9 25.9 23.9 26.3
2,500 SD. 2.7 1.5 4.0 1.8 1.8
N 5 5 5 5 5
G4 Mean 20.8 23.6 27.9 25.2 27.0
5,000 S.D. 0.9 1.1 1.7 3.0 52
N 5 5 5 5 5
Sex: Female (2)
Group Weeks
/Dose (mgkg) 0 1 2 3 4
Gl Mean 14.3 13.7 16.3 15.5 16.7
0 S.D. 1.6 1.8 42 1.4 0.7
N 5 5 5 5 5
G2 Mean 12.5 12.5 14.6 14.7 16.9
1,250 S.D. 1.1 1.5 0.4 4.6 2.1
N 5 5 5 5 5
G3 Mean 14.1 13.7 13.8 14.2 15.4
2,500 SD. 1.6 0.9 22 1.1 0.6
N 5 5 5 5 5
G4 Mean 14.6 13.5 16.0 14.1 15.3
5,000 S.D. 1.1 1.3 1.9 3.0 2.1
N 5 5 5 5 5
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Summary of hematological parameters

Sex: Male
Group WBC RBC HGB HCT MCV  MCH MCHC  RDW PLT  MPV
/Dose (mgkg) 10%uL)  (10%uL)  (gdL) (%) (fL) (pg  (gdl) (%) (10%/uL) (fL)
Gl Mean 6.87 7.43 14.6 47.9 64.6 19.7 30.5 11.2 1202 6.8
0 S.D. 3.07 0.59 0.7 2.9 1.3 1.3 1.5 0.3 113 0.2
N 5 5 5 5 5 5 5 5 5 5
G2 M ean 9.15 7.35 14.8 475 64.7 20.2 31.2 10.8 1132 6.6
1,250 SD. 232 0.46 0.8 2.3 1.6 0.7 0.3 0.2 159 0.3
N 5 5 5 5 5 5 5 5 5 5
G3 Mean 7.86 7.22 14.5 46.9 65.0 20.0 30.8 11.0 1109 6.7
2,500 S.D. 237 0.06 0.3 1.1 1.9 0.6 0.3 0.3 175 0.2
N 5 5 5 5 5 5 5 5 5 5
G4 M ean 7.24 747 14.5 477 64.0 19.4 30.4 10.8 1224 6.7
5,000 SD. 2.12 0.52 0.7 3.1 2.0 0.6 0.7 0.1 157 0.4
N 5 5 5 5 5 5 5 5 5 5
Sex: Female
Group WBC RBC HGB HCT MCV MCH MCHC RDW PLT MPV
/Dose (mgkg) 10°%L)  (10%L)  (gdL) (%) (fL) (P9 (gdL) (%) (10°/uL) (fL)
Gl Mean 3.16 7.24 142 43.8 60.4 19.6 325 10.0 1181 6.4
0 S.D. 0.65 0.28 0.5 1.8 12 0.2 0.5 0.2 107 0.3
N 5 5 5 5 5 5 5 5 5 5
G2 Mean 447 % 739 14.8 455 61.5 199 % 324 103 1086 6.9
1,250 S.D. 0.30 0.16 0.5 1.5 1.1 0.2 0.6 0.3 199 0.7
N 5 5 5 5 5 5 5 5 5 5.0
G3 M ean 4.12 7.43 14.5 453 60.9 19.4 31.9 10.4 1099 6.7
2,500 SD. 2.53 0.29 0.6 23 1.5 0.4 0.5 0.4 119 0.5
N 5 5 5 5 5 5 5 5 5 5
G4 Mean 565 % 710 14.5 44.1 62.1 20.4 32.8 10.1 1098 6.7
5,000 S.D. 1.69 0.45 0.4 1.9 22 0.8 1.0 0.3 251 0.4
N 5 5 5 5 5 5 5 5 5 5

Significantly different from the control : * p<0.05.
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Summary of serum biochemical values

Sex: Male
Group AST ALT T-BIL  ALP CK BUN GLU ALB TP  GGT
/Dose (mgkg) (IUL) (IUL) (mgmL) (U/L) (UL) (ngdl) (mgdl) (gdl) (gdl) (TUL)
Gl Mean 123 33 - 632 434 8 94 3.1 7.5 0
0 S.D. 9 5 - 181 158 1 9 0.2 0.1 0
N 5 5 0 5 5 5 5 5 5
G2 M ean 127 34 - 565 491 9 92 3.1 7.5 0
1,250 SD. 20 3 - 73 127 2 5 0.1 0.3 0
N 5 5 0 5 5 5 5 5 5 3
G3 Mean 120 31 - 613 424 9 96 3.0 7.5 0
2,500 S.D. 18 5 - 75 96 2 9 0.1 0.2 1
N 5 5 0 5 5 5 5 5 5 4~
G4 Mean 115 34 - 604 552 8 117 3.1 7.6 1
5,000 S.D. 22 5 - 62 209 2 25 0.1 0.3 1
N 5 5 0 5 5 5 5 5 5 4
Group A/G  CHO CRE TG P Ca’ Na' K’ cr
/Dose (mgkg) ratio (mg/dL) (mg/dL) (mgdL) (mg/dL) (mg/dL) (mmol/L) mmol/L) mmol/L)
Gl M ean 0.59 60 0.50 36 954 105 140 6.0 98
0 S.D. 0.02 6  0.00 13 092 0.4 2 1.0 3
N 5 5 5 5 5 5 5 5 5
G2 Mean 0.59 58 0.50 45 895 107 142 52 98
1,250 S.D. 0.01 9  0.00 10 054 0.4 1 0.3 3
N 5 5 5 5 5 5 5 5 5
G3 Mean 0.59 55 0.50 29 933 107 142 5.6 99
2,500 S.D. 0.01 8  0.00 9 061 0.5 1 0.9 4
N 5 5 5 5 5 5 5 5 5
G4 Mean 0.60 55 0.54 321024 118 * 141 5.9 100
5,000 S.D. 0.02 8 005 14 151 0.6 1 1.3 2
N 5 5 5 5 5 5 5 5 5

Significantly different from the control : * p<0.05.

" : Values below the level of detection are excluded from statistics.

- :No date
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Summary of serum biochemical values

Sex: Female
Group AST ALT T-BIL ALP CK BUN GLU ALB TP GGT
/Dose (mgkg) (IuL) (UL) (mgmL) (UL) (UL) (mgdl) (mgdl) (gdl) (gdl) (UML)
G1 Mean 136 82  0.00 438 513 11 85 3.4 7.7 1
0 S.D. 31 122 0.00 160 168 3 18 0.1 0.2 1
N 5 5 3 5 5 5 5 5 5 5
G2 Mean 112 26 - 394 453 11 86 3.4 8.0 1
1,250 S.D. 15 3 - 88 166 2 7 0.1 0.4 1
N 5 5 0 5 5 5 5 5 5 4
G3 Mean 105 39 0.02 461 317 10 92 3.4 7.8 1
2,500 S.D. 13 15 - 87 109 2 11 0.1 0.4 1
N 5 5 1 5 5 5 5 5 5 5
G4 Mean 118 29 - 460 395 13 91 33 7.9 1
5,000 S.D. 17 4 - 81 104 4 11 0.2 0.4 1
N 5 5 0 5 5 5 5 5 5 4~
Group A/G CHO CRE TG P Ca® Na K' cr
/Dose (mgkg) ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) mmol/L) mmol/L) mmol/L)
G1 Mean 0.56 57 0.60 11 692 9.9 142 47 103
0 S.D. 0.01 9 007 3 051 0.4 0 0.1 0
N 5 5 5 5 5 5 5 5 5
G2 Mean 0.58 68  0.56 18 739 105 141 4.6 103
1,250 S.D. 0.02 8  0.05 10 0.50 0.6 1 0.4 2
N 5 5 5 5 5 5 5 5 5
G3 Mean 0.57 63  0.54 17 717 9.9 142 4.8 101
2,500 SD. 0.02 10 0.05 9 029 0.3 1 0.4 4
N 5 5 5 5 5 5 5 5 5
G4 Mean 0.58 63  0.60 14 715 9.9 142 4.6 101
5,000 S.D. 0.01 11 0.00 4 058 0.2 1 0.3 2
N 5 5 5 5 5 5 5 5 5

A+ Values below the level of detection are excluded from statistics.

- :No date
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Summary of blood chemical values

Sex: Male
Group PT aPTT
/Dose (mg/kg) (Sec) (Sec)
G1 Mean 13.2 25.6
0 S.D. 1.6 3.2
N 5 5
G2 M ean 12.8 23.9
1,250 S.D. 1.4 0.9
N 5 5
G3 Mean 11.8 24.5
2,500 S.D. 0.5 1.6
N 5 5
G4 M ean 12.4 24.7
5,000 S.D. 2.0 5.3
N 5 5
Sex: Female
Group PT aPTT
/Dose (mg/kg) (Sec) (Sec)
G1 M ean 10.2 20.2
0 S.D. 0.7 2.9
N 5 5
G2 Mean 10.3 23.1
1,250 S.D. 1.0 8.6
N 5 5
G3 M ean 11.8 24.5
2,500 S.D. 0.5 1.6
N 5 5
G4 Mean 10.1 19.3
5,000 S.D. 0.6 2.0
N 5 5
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Mean absolute organ weights

Sex: Male (2
Group / B.W. Brain Liver Lung  Spleen Heart Kidney
Dose (mgkg)
Gl Mean 3799  1.9664 12.8453 1.7101  0.8153 1.4183  2.9400
0 S.D. 13.6  0.0621 1.0729 0.0497  0.1024  0.0638  0.0803
N 5 5 5 5 5 5 5
G2 Mean 389.1 1.9967 12.7925 1.6785  0.7252 13356 2.9718
1,250 S.D. 184 0.0786 1.1110 0.1197  0.0749  0.0672  0.0292
N 5 5 5 5 5 5 5
G3 Mean 394.8  1.9856 13.1446 1.7220  0.8006  1.4689  2.9260
2,500 S.D. 15.1 0.0782  0.3883 0.1216  0.1026  0.0669  0.2276
N 5 5 5 5 5 5 5
G4 M ean 3947 19597 14.6990 * 1.7279  0.6957  1.4569  3.0871
5,000 S.D. 233 0.0867  1.4002 0.2021  0.1888  0.1458  0.2252
N 5 5 5 5 5 5 5
Sex: Female (2
Group / B.W. Brain Liver Lung  Spleen Heart Kidney
Dose (mg/kg)
Gl Mean 208.2  1.8035 6.5385 1.1563  0.4510  0.8381 1.6752
0 S.D. 9.8 0.0571 0.6515 0.0982  0.0702  0.0646  0.1134
N 5 5 5 5 5 5 5
G2 Mean 200.8 1.7801  6.5536 1.0987 0.4576  0.8325  1.6036
1,250 S.D. 12.0  0.0676  0.6290 0.1482  0.0966  0.1076  0.1794
N 5 5 5 5 5 5 5
G3 Mean 210.5 1.8038  6.6132 1.1001  0.4472  0.8756  1.6406
2,500 S.D. 9.0 0.1319 0.4781 0.0194  0.0921 0.0766  0.1159
N 5 5 5 5 5 5 5
G4 M ean 219.1 1.8043  7.1053 1.1232  0.5056  0.8256  1.6809
5,000 S.D. 18.9  0.0907  0.6705 0.1101  0.0602  0.0744  0.0651
N 5 5 5 5 5 5 5

Significantly different from the control : * p <0.05.
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Mean relative organ weights
Sex: M ale (g/100g body weight)
Group / B.W. Brain Liver Lung  Spleen Heart Kidney
Dose (mgkg)
Gl M ean 3799 0.5179 3.3774 0.4507 0.2151  0.3733 0.7749
0 S.D. 13.6 0.0182 0.1881  0.0241  0.0315 0.0110 0.0424
N 5 5 5 5 5 5 5
G2 M ean 389.1 0.5142 32836 04316 0.1865 0.3434 0.7654
1,250 S.D. 184 0.0335 0.1648 0.0275 0.0180 0.0130 0.0448
N 5 5 5 5 5 5 5
G3 Mean 3948  0.5030 3.3323 04362 0.2023  0.3722 0.7423
2,500 S.D. 151 0.0103  0.1306 0.0269 0.0194  0.0138 0.0680
N 5 5 5 5 5 5 5
G4 M ean 3947  0.4975 3.7206 0.4381 0.1753  0.3686 0.7818
5,000 S.D. 233 0.0283 0.2101 0.0468 0.0413 0.0214 0.0219
N 5 5 5 5 5 5 5
Sex: Female (g/100g body weight)
Group / B.W. Brain Liver Lung  Spleen Heart Kidney
Dose (mgkg)
Gl M ean 208.2 0.8670 3.1352  0.5550 0.2163  0.4026 0.8049
0 S.D. 9.8 0.0336 0.2026  0.0322  0.0291  0.0280 0.0479
N 5 5 5 5 5 5 5
G2 M ean 200.8 0.8887 3.2612  0.5458 0.2281  0.4146 0.7982
1,250 S.D. 12.0  0.0591 0.2270 0.0524  0.0484  0.0499 0.0736
N 5 5 5 5 5 5 5
G3 Mean 210.5 0.8561  3.1393  0.5231 0.2120 0.4155 0.7793
2,500 S.D. 9.0 0.0358 0.1402 0.0187 0.0396  0.0242 0.0452
N 5 5 5 5 5 5 5
G4 Mean 219.1  0.8269 3.2442 0.5130 0.2316  0.3773 0.7706
5,000 S.D. 189  0.0609 0.1652  0.0290  0.0307  0.0237 0.0557
N 5 5 5 5 5 5 5
Significantly different from the control : * p <0.05.
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Summary of necropsy findings

Sex: Male

Group No. of . No. of animals Type of Day of
(0] N find

/Dose (mg/kg) animals Tean ecropsy Hncings affected sacrifice  sacrifice

Gl .

0 5 All Unremarkable findings S 28

G2 5 All Unremarkable findi S 28

1,250 remar indings

a3 5 All U kable findi S 28

2,500 nremarkable findings

G4 5 All Unremarkable findin S 28

5,000 &

Sex: Female

Group No. of . No. of animals Type of Day of

N fi

/Dose (mg/kg) animals Organ ccropsy findings affected sacrifice  sacrifice

Gl .

0 5 All Unremarkable findings S 28

G2 5 All Unremarkable findin S 28

1,250 ¢ ¢ Hnames

a3 5 All Unremarkable findin S 28

2,500 &

G4 5 All Unremarkable findin S 28

5,000 emarkable s

S: scheduled
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Summary histopathological findings

Sex Female
Lo Group Gl G4 Gl G4
Organ / Findings
Dose (mgkg) 0 5,000 0 5,000

No. of animals 5 5 5 5
Brain No. examined 5 5 5 5
Heart No. examined 5 5 5 5
-Myocarditis, focal 0 2 0 0
Kidney No. examined 5 5 5 5
-Basophilic tubules, focal 0 1 0 0
-Cell infiltration, lymphocytic, focal, interstitium 2 0 0 1
-Mineralization, CM junction 0 0 4 1
Liver No. examined 5 5 5 5
-Periportal vacuolation 0 0 0 0
Lung No. examined 5 5 5 5
Spleen No. examined 5 5 5 5
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APPENDICES

Individual clinical signs

Sex: Male

Group
/Dose (mg/kg)

Animal

ID

Days after dosing

5

6

7

8

9

10

11

12

13

Gl
0

11001
11002
11003
11004
11005

G2
1,250

12001
12002
12003
12004
12005

G3
2,500

13001
13002
13003
13004
13005

G4
5,000

14001
14002
14003
14004
14005

0 1

- : no abnormal findings
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Individual clinical signs

Sex: Male

Group No. of . . Days after dosing
Clinical signs

/Dose (mgkg)  animals 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Gl 11001 - - - ... oo e
0 11002 T T
11003 - - - oo o ..o e
11004 - - - ... oo e
11005 - - - ..o ..o e

G2 12001 e
1,250 12002 oo oo Lo oo
12003 - - - - - ...
12004 - - oL
12005 - .o oo oo oo

G3 13001 - - - ..o oo o
2,500 13002 oo oo oo
13003 - - oo oL
13004 - - oL oo
13005 T

G4 14001 .
5,000 14002 - - - - ..o
14003 - - -+ o+ o+ o+ o+
14004 S e oo
14005 - - - - - - - - - - - - - -

- : no abnormal findings

+ : salivation
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Individual clinical signs

Sex: Female

Group
/Dose (mg/kg)

Animal

ID

Clinical signs

Days after dosing

5

6

7

8

10

11

12

13

Gl
0

21001
21002
21003
21004
21005

G2
1,250

22001
22002
22003
22004
22005

G3
2,500

23001
23002
23003
23004
23005

G4
5,000

24001
24002
24003
24004
24005

- : no abnormal findings
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Individual clinical signs

Sex: Female

Group No. of . . Days after dosing
Clinical signs

/Dose (mg/kg)  animals 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Gl 21001 I
0 21002 .
21003 Lo
21004 .
21005 L oL

G2 22001 - .o
1,250 22002 - - - .- - - - - - -
22003 - .o
22004 - - oo oo
22005 - .o

G3 23001 - - .- oo oL oo
2,500 23002 - oo oo oo
23003 - - .- oo oL oo
23004 - - Lo oo oo oo
23005 - - - oo oo oo

G4 24001 - - - - - - - . e e e e e
5,000 24002 oo oo oo oo
24003 N
24004 T
24005 N

- : no abnormal findings
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Individual body weights

Sex: Male (2
Group Animal Weeks Final weight
/Dose (mgkg) ID 0 1 2 3 4 gain
Gl 11001 198.1 260.0 3224 362.6 391.7 193.6
0 11002 194.8 261.7 330.6 373.9 409.9 215.1
11003 191.3 255.3 305.3 360.6 402.1 210.8
11004 187.8 259.3 321.0 376.5 413.4 225.6
11005 184.7 255.9 322.0 375.7 420.7 236.0
Mean 191.3 258.4 320.3 369.9 407.6 216.2
S.D. 5.3 2.7 9.2 7.6 11.1 16.0
N 5 5 5 5 5 5
G2 12001 198.9 265.7 330.4 378.9 409.5 210.6
1,250 12002 198.2 272.6 3324 388.8 426.4 228.2
12003 192.9 268.5 332.6 388.5 437.1 244.2
12004 191.2 261.3 319.5 359.8 389.4 198.2
12005 185.6 252.8 316.8 376.4 431.7 246.1
Mean 1934 264.2 326.3 378.5 418.8 225.5
S.D. 55 7.6 7.6 11.8 19.4 20.9
N 5 5 5 5 5 5
G3 13001 198.8 269.4 330.8 379.7 421.0 222.2
2,500 13002 194.6 255.9 3244 376.0 411.2 216.6
13003 194.9 257.4 317.4 361.5 399.4 204.5
13004 199.3 261.0 321.8 397.4 443.5 244.2
13005 186.6 251.3 318.7 374.1 414.8 228.2
Mean 194.8 259.0 322.6 377.7 418.0 223.1
S.D. 5.1 6.8 53 12.9 16.3 14.7
N 5 5 5 5 5 5
G4 14001 196.0 264.3 338.4 392.9 441.3 2453
5,000 14002 192.3 2559 320.9 386.2 424.9 232.6
14003 196.6 264.5 336.2 391.7 437.1 240.5
14004 192.1 256.4 307.2 344.8 379.4 187.3
14005 183.1 248.2 316.7 367.6 400.4 217.3
Mean 192.0 257.9 3239 376.6 416.6 224.6
S.D. 5.4 6.8 13.2 20.5 26.2 234
N 5 5 5 5 5 5
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Individual body weights

Sex: Female (2
Group Animal Weeks Final weight
/Dose (mgkg) ID 0 1 2 3 4 gain
Gl 21001 152.1 170.0 208.0 219.4 232.7 80.6
0 21002 141.8 157.7 178.5 197.7 205.5 63.7
21003 142.1 167.5 183.2 201.5 215.6 73.5
21004 139.3 172.2 191.0 214.5 227.8 88.5
21005 134.5 165.6 190.6 207.0 222.8 88.3
Mean 142.0 166.6 190.3 208.0 220.9 78.9
S.D. 6.4 5.6 11.2 9.0 10.7 10.5
N 5 5 5 5 5 5
G2 22001 145.6 170.8 190.0 208.6 214.0 68.4
1,250 22002 142.1 165.3 187.6 205.9 2143 72.2
22003 143.4 174.2 198.6 2353 236.0 92.6
22004 141.7 165.2 186.7 202.2 215.5 73.8
22005 133.7 152.0 174.7 190.0 198.5 64.8
Mean 141.3 165.5 187.5 208.4 2157 74.4
S.D. 4.5 8.5 8.6 16.6 13.3 10.8
N 5 5 5 5 5 5
G3 23001 150.3 182.0 199.0 215.5 229.1 78.8
2,500 23002 150.4 173.5 183.4 205.3 217.4 67.0
23003 141.7 170.1 189.4 212.9 219.5 77.8
23004 143.1 163.0 196.8 217.7 228.6 85.5
23005 134.2 157.1 179.6 199.8 213.8 79.6
Mean 143.9 169.1 189.6 210.2 221.7 77.7
S.D. 6.8 9.6 8.3 7.5 6.9 6.7
N 5 5 5 5 5 5
G4 24001 150.4 177.8 202.1 229.0 242.8 92.4
5,000 24002 148.4 185.4 217.3 241.2 251.0 102.6
24003 144.1 161.7 194.2 222.0 237.9 93.8
24004 1433 171.8 191.2 207.5 207.5 64.2
24005 134.7 166.0 191.1 206.9 2133 78.6
Mean 144.2 172.5 199.2 221.3 230.5 86.3
S.D. 6.1 9.4 11.1 14.6 19.0 15.1
N 5 5 5 5 5 5
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Individual food consumption

Sex: Male (8
G No. of Weeks
rou 0.0

/Dos: (mg/kg) animals - 0 — ! 2 3 4

Total Mean Total Mean Total Mean Total Mean Total Mean

Gl 37.1 18.6 42.6 21.3 50.4 25.2 46.6 23.3 48.5 24.3

0 2 41.2 20.6 48.3 24.2 534 26.7 52.6 26.3 57.7 28.9

1 21.2 21.2 21.4 214 25.1 25.1 24.0 24.0 24.9 24.9

Mean 20.1 223 25.7 24.5 26.0

S.D. 1.4 1.6 0.9 1.6 2.5

N 5 5 5 5 5

G2 2 41.7 20.9 48.2 24.1 514 25.7 51.6 25.8 52.6 26.3

1,250 2 40.3 20.2 46.4 23.2 50.8 25.4 46.5 233 46.9 23.5

1 19.1 19.1 23.5 23.5 25.6 25.6 28.8 28.8 28.7 28.7

Mean 20.0 23.6 25.6 26.0 26.2

S.D. 0.9 0.5 0.2 2.8 2.6

N 5 5 5 5 5

G3 2 432 21.6 46.8 234 60.8 304 51.1 25.6 56.5 28.3

2,500 2 373 187 433 217 49.1  24.6 48.1 241 518 259

1 24.0 24.0 20.5 20.5 22.8 22.8 22.0 22.0 24.7 24.7

Mean 214 21.9 25.9 23.9 26.3

S.D. 2.7 1.5 4.0 1.8 1.8

N 5 5 5 5 5

G4 2 41.2 20.6 493 24.7 59.6 29.8 56.6 28.3 65.3 32.7

5,000 2 40.0 20.0 47.1 23.6 54.1 27.1 49.9 25.0 51.7 25.9

1 21.7 21.7 22.5 22.5 26.7 26.7 224 22.4 22.4 22.4

Mean 20.8 23.6 27.9 25.2 27.0

S.D. 0.9 1.1 1.7 3.0 52

N 5 5 5 5 5

*: the sum of weekly food consumption of rats in the cage

- the average of weekly food consumption of each rats in the cage
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Individual food consumption

Sex: Female (8
G No. of Weeks
rou 0.0

/Dos: (mg/kg) animals - 0 — ! 2 3 4

Total Mean Total Mean Total Mean Total Mean Total Mean

G1 2 25.8 12.9 23.4 11.7 31.8 15.9 28.5 14.3 32.0 16.0

0 27.7 13.9 28.7 144 24.6 12.3 30.2 15.1 34.7 17.4

1 16.0 16.0 15.1 15.1 20.7 20.7 17.0 17.0 16.6 16.6

Mean 14.3 13.7 16.3 15.5 16.7

S.D. 1.6 1.8 4.2 1.4 0.7

N 5 5 5 5 5

G2 2 26.9 13.5 24.8 12.4 30.1 15.1 35.9 18.0 36.7 18.4

1,250 2 25.4 12.7 28.0 14.0 28.4 14.2 332 16.6 35.6 17.8

1 11.2 11.2 11.1 11.1 14.5 14.5 9.4 9.4 14.5 14.5

Mean 12.5 12.5 14.6 14.7 16.9

S.D. 1.1 1.5 0.4 4.6 2.1

N 5 5 5 5 5

G3 31.8 15.9 253 12.7 23.5 11.8 26.1 13.1 30.1 15.1

2,500 2 26.1 13.1 28.3 14.2 27.1 13.6 28.3 14.2 30.2 15.1

1 13.3 13.3 144 144 16.2 16.2 15.3 15.3 16.1 16.1

Mean 14.1 13.7 13.8 14.2 15.4

S.D. 1.6 0.9 2.2 1.1 0.6

N 5 5 5 5 5

G4 2 26.9 13.5 29.9 15.0 36.4 18.2 31.6 15.8 333 16.7

5,000 2 31.2 15.6 25.4 12.7 29.2 14.6 31.7 15.9 32.7 16.4

1 14.7 14.7 12.7 12.7 15.2 15.2 10.7 10.7 12.9 12.9

Mean 14.6 13.5 16.0 14.1 153

S.D. 1.1 1.3 1.9 3.0 2.1

N 5 5 5 5 5

*: the sum of weekly food consumption of rats in the cage

- the average of weekly food consumption of each rats in the cage
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Individual hematological parameters

Sex: Male
Group Animal WBC RBC HGB HCT MCV  MCH MCHC RDW PLT MPV
/Dose (mgkg) 1D ao‘ L) (10%uL)  (gdL) (%) (fL) (p®  (gdl) (%) (10*/uL) (fL)
Gl 11001 8.79 8.39 14.6 522 62.3 17.5 28.0 10.7 1149 6.6
0 11002 3.96 7.56 15.7 49.4 65.4 20.7 31.7 115 1340 7.0
11003 4.03 6.91 14.0 45.0 65.2 203 31.1 11.4 1149 6.7
11004 11.04 7.05 14.5 46.2 65.5 20.5 313 113 1072 7.0
11005 6.53 7.23 142 46.6 64.5 19.7 30.5 113 1299 6.9
Mean 6.87 7.43 14.60  47.88 64.58 19.74 30.52 11.24  1201.80 6.84
S.D. 3.07 0.59 0.66 2.90 1.33 1.31 1.47 031 112.88 0.18
N 5 5 5 5 5 5 5 5 5 5
G2 12001 7.60 7.31 14.6 47.0 64.3 20.0 31.0 10.8 1060 6.9
1,250 12002 9.13 7.36 143 46.6 63.4 19.5 30.8 11.0 1158 6.4
12003 13.17 7.08 15.0 475 67.2 21.2 31.5 10.8 945 6.2
12004 7.95 8.11 16.1 513 63.2 19.8 31.4 10.4 1378 6.5
12005 7.91 6.90 14.0 45.0 65.2 203 312 10.8 1120 6.8
Mean 9.15 7.35 14.8 475 64.7 20.2 31.2 10.8 1132 6.6
S.D. 232 0.46 0.8 23 1.6 0.7 0.3 0.2 159 0.3
N 5 5 5 5 5 5 5 5 5 5
G3 13001 9.16 7.21 14.8 47.7 66.2 20.5 31.0 10.6 1258 7.0
2,500 13002 6.02 7.18 14.4 46.3 64.5 20.1 31.1 10.8 961 6.6
13003 8.39 7.29 13.9 453 62.2 19.1 30.7 11.1 1184 6.4
13004 10.79 7.26 14.6 47.1 64.9 20.1 30.9 11.1 1257 6.7
13005 4.95 7.15 14.6 48.1 67.3 20.4 30.3 113 885 6.9
Mean 7.86 7.22 14.5 46.9 65.0 20.0 30.8 11.0 1109 6.7
S.D. 2.37 0.06 0.3 1.1 1.9 0.6 0.3 0.3 175 0.2
N 5 5 5 5 5 5 5 5 5 5
G4 14001 6.88 7.48 14.5 46.8 62.6 19.4 31.1 10.7 1145 6.9
5,000 14002 9.02 7.39 14.4 46.2 62.5 19.4 31.1 10.6 1050 6.2
14003 9.46 6.65 13.5 44.4 66.8 203 30.4 10.9 1264 7.0
14004 4.16 7.78 14.5 48.7 62.5 18.7 29.8 10.9 1468 6.4
14005 6.66 8.03 15.5 525 65.4 19.3 29.5 10.8 1191 72
Mean 7.24 7.47 14.5 47.7 64.0 19.4 30.4 10.8 1224 6.7
S.D. 2.12 0.52 0.7 3.1 2.0 0.6 0.7 0.1 157 0.4
N 5 5 5 5 5 5 5 5 5 5
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Individual hematological parameters

Sex: Female
Group Animal WBC RBC HGB HCT MCV  MCH MCHC RDW PLT MPV
/Dose (mgkg) 1D ao‘ L) (10%uL)  (gdL) (%) (fL) (p®  (gdl) (%) (10*/uL) (fL)
Gl 21001 421 7.59 14.8 453 59.7 19.5 32.7 10.2 1086 6.7
0 21002 3.13 7.35 145 443 60.3 19.7 32.7 10.1 1273 6.7
21003 3.17 6.81 13.4 40.8 59.9 19.7 33.0 10.1 1189 6.0
21004 2.51 7.19 143 45.0 62.5 19.9 31.7 9.7 1299 6.4
21005 2.77 7.27 14.1 435 59.8 19.4 323 10.0 1060 6.2
Mean 3.16 7.24 14.2 43.8 60.4 19.6 325 10.0 1181 6.4
S.D. 0.65 0.28 0.5 1.8 12 0.2 0.5 0.2 107 0.3
N 5 5 5 5 5 5 5 5 5 5
G2 22001 4.60 7.34 14.6 44.1 60.0 20.0 332 10.0 1259 6.5
1,250 22002 4.15 7.45 14.8 45.9 61.6 19.8 322 10.4 878 7.0
22003 4.90 7.15 14.1 43.7 61.1 19.7 322 10.4 1271 6.2
22004 422 7.43 14.9 46.9 63.0 20.0 31.7 10.7 871 6.7
22005 4.46 7.58 15.4 46.7 61.6 20.2 32.9 10.2 1153 8.1
Mean 4.47 7.39 14.8 45.5 61.5 19.9 32.4 10.3 1086 6.9
S.D. 0.30 0.16 0.5 1.5 1.1 0.2 0.6 0.3 199 0.7
N 5 5 5 5 5 5 5 5 5 5
G3 23001 272 7.71 15.4 48.2 62.5 19.9 31.9 10.3 1185 6.5
2,500 23002 8.22 7.02 13.9 43.0 61.2 19.8 32.4 11.1 1024 7.5
23003 4.85 7.33 13.9 42.9 58.6 19.0 32.4 10.0 1266 6.0
23004 2.03 7.71 14.7 46.8 60.6 19.1 31.5 10.1 1018 6.7
23005 2.76 7.40 14.4 45.6 61.6 19.4 315 10.3 1001 6.7
Mean 4.12 7.43 14.5 453 60.9 19.4 31.9 10.4 1099 6.7
S.D. 2.53 0.29 0.6 23 1.5 0.4 0.5 0.4 119 0.5
N 5 5 5 5 5 5 5 5 5 5
G4 24001 427 6.85 14.4 41.9 61.1 21.0 34.4 10.2 1005 72
5,000 24002 5.18 7.04 14.4 453 64.3 20.4 31.7 10.6 1508 6.5
24003 3.99 6.54 14.0 423 64.6 21.4 33.0 10.0 1146 6.7
24004 7.00 7.69 15.1 46.2 60.1 19.6 32.6 10.1 968 6.1
24005 7.82 7.38 14.4 44.6 60.4 19.6 32.4 9.8 861 6.9
Mean 5.65 7.10 14.5 44.1 62.1 20.4 32.8 10.1 1098 6.7
S.D. 1.69 0.45 0.4 1.9 22 0.8 1.0 0.3 251 0.4
N 5 5 5 5 5 5 5 5 5 5
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Individual serum biochemical values

Sex: Male
Group Animal AST ALT T-BIL ALP CK BUN GLU ALB TP  GGT
/Dose (mg/kg) 1D (IU/L) (IU/L) (mgml) (IU/L) (IU//L) (mgdl) (mg/dl) (g/dL) (g/dL) (IU/L)
Gl 11001 138 36 <0.00 894 390 8 87 3.0 7.4 0
0 11002 123 31  <0.00 655 394 7 91 34 7.5 0
11003 122 31 <0.00 587 371 7 109 3.0 7.6 0
11004 114 41  <0.00 639 307 9 91 3.0 7.4 0
11005 118 28  <0.00 386 709 8 93 3.0 7.4 0
Mean 123 33 - 632 434 8 94 3.1 7.5 0
S.D. 9 5 - 181 158 1 9 0.2 0.1 0
N 5 5 0o~ 5 5 5 5 5 5 5
G2 12001 100 36 <0.00 608 344 9 92 2.9 7.1  <0.00
1,250 12002 133 29  <0.00 660 632 9 97 3.1 7.9 0
12003 156 35  <0.00 572 564 9 92 3.1 7.5 0
12004 127 36 <0.00 486 545 8 84 32 7.6 <0.00
12005 119 36  <0.00 501 371 12 94 3.0 7.5 0
Mean 127 34 - 565 491 9 92 3.1 7.5 0
S.D. 20 3 - 73 127 2 5 0.1 0.3 0
N 5 5 0or 5 5 5 5 5 5 3A
G3 13001 113 30 <0.00 565 340 12 89 3.0 7.4 0
2,500 13002 146 39 <0.00 691 547 9 89 3.1 7.6 <0.00
13003 130 33 <0.00 690 484 9 95 3.0 7.2 0
13004 109 30 <0.00 526 430 8 96 3.0 7.6 1
13005 103 25  <0.00 593 319 8 112 3.1 7.6 0
Mean 120 31 - 613 424 9 96 3.0 7.5 0
S.D. 18 5 - 75 96 2 9 0.1 0.2 1
N 5 5 0" 5 5 5 5 5 5 4 "
G4 14001 114 25  <0.00 561 464 9 94 3.1 7.6 0
5,000 14002 139 34 <0.00 574 539 7 105 2.9 7.3 1
14003 129 39 <0.00 641 515 12 135 32 7.7 <0.00
14004 111 35 <0.00 548 343 7 100 3.1 7.5 0
14005 82 35 <0.00 695 901 7 151 3.0 8.0 2
Mean 115 34 - 604 552 8 117 3.1 7.6 1
S.D. 22 5 62 209 2 25 0.1 0.3 1
N 5 5 (U8 5 5 5 5 5 5 4 "

<0.00 : Below the level of detection

A : Values below the level of detection are excluded from statistics.

- :No date
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Individual serum biochemical values

Sex: M ale
Group Animal A/G  CHO CRE TG P ca* Na" K" Cr
/Dose (mg/kg) 1D ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) mmol/L) mmol/L) mmol/L)
Gl 11001 0.59 55 0.5 31 10.22 10.4 140 6.0 100
0 11002 0.55 52 0.5 34 8.69 10.0 140 5.4 94
11003 0.61 61 0.5 23 9.61 11.1 143 7.1 97
11004 0.59 63 0.5 58 8.55 10.7 140 4.6 100
11005 0.59 68 0.5 36 10.64 10.5 139 6.9 101
Mean 0.59 60 0.5 36 9.54 10.5 140 6.0 98
S.D. 0.02 6 0.0 13 0.92 0.4 2 1.0 3
N 5 5 5 5 5 5 5 5 5
G2 12001 0.59 59 0.5 51 8.38 10.1 141 5.0 96
1,250 12002 0.61 44 0.5 51 9.09 10.6 142 5.4 95
12003 0.59 66 0.5 49 8.81 11.0 141 5.1 96
12004 0.58 58 0.5 47 8.66 10.6 142 5.7 101
12005 0.60 64 0.5 27 9.80 11.0 142 5.0 100
Mean 0.59 58 0.5 45 8.95 10.7 142 5.2 98
S.D. 0.01 9 0.0 10 0.54 0.4 1 0.3 3
N 5 5 5 5 5 5 5 5 5
G3 13001 0.59 52 0.5 23 9.81 10.2 141 7.0 103
2,500 13002 0.59 45 0.5 23 8.44 10.0 141 5.2 100
13003 0.58 52 0.5 34 9.92 11.0 140 5.8 101
13004 0.61 61 0.5 43 9.03 10.8 143 4.8 93
13005 0.59 65 0.5 22 9.47 11.3 143 5.1 96
Mean 0.59 55 0.5 29 9.33 10.7 142 5.6 99
S.D. 0.01 8 0.0 9 0.61 0.5 1 0.9 4
N 5 5 5 5 5 5 5 5 5
G4 14001 0.59 51 0.5 48 9.49 11.6 142 5.0 100
5,000 14002 0.60 57 0.6 34 9.10 11.2 142 4.9 97
14003 0.58 52 0.6 41 12.05 12.6 140 6.9 100
14004 0.59 47 0.5 13 8.87 11.3 142 5.0 102
14005 0.63 67 0.5 22 11.70 12.2 141 7.8 102
M ean 0.60 55 0.5 32 10.24 11.8 141 5.9 100
S.D. 0.02 8 0.1 14 1.51 0.6 1 1.3 2
N 5 5 5 5 5 5 5 5 5
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Individual serum biochemical values

Sex: Female
Group Animal AST ALT T-BIL ALP CK BUN GLU ALB TP  GGT
/Dose (mg/kg) 1D (IU/L) (IU/L) (mgmlL) (IU/L) (IU/L) (mgdl) (mg/dl) (g/dL) (g/dL) (IU/L)
Gl 21001 166 300 0.00 340 731 16 65 3.5 7.9 0
0 21002 172 36 <0.00 609 616 10 74 33 7.6 2
21003 119 21 0.00 219 481 10 80 32 7.5 0
21004 104 27  <0.00 463 292 10 108 33 7.5 2
21005 121 26 0.00 558 444 10 99 35 8.0 0
Mean 136 82 0.00 438 513 11 85 34 7.7 1
S.D. 31 122 0.00 160 168 3 18 0.1 0.2 1
N 5 5 3 5 5 5 5 5 5 5
G2 22001 121 22 <0.00 296 663 11 81 33 7.5 1
1,250 22002 131 28 <0.00 528 448 9 83 35 8.3 0
22003 108 26 <0.00 351 421 12 97 32 7.8 <0.00
22004 111 31  <0.00 425 525 14 85 3.5 8.6 1
22005 91 25  <0.00 368 207 10 82 3.5 7.9 1
Mean 112 26 - 394 453 11 86 34 8.0 1
S.D. 15 3 - 88 166 2 7 0.1 04 1
N 5 5 0 5 5 5 5 5 5 4 A
G3 23001 101 44 0.02 577 254 100 35 8.2 1
2,500 23002 101 62  <0.00 355 286 13 82 33 8.1 0
23003 116 23 <0.00 454 448 10 92 3.4 7.3 1
23004 120 34 <0.00 408 411 11 81 32 7.4 0
23005 89 33 <0.00 513 188 9 106 3.5 8.0 1
Mean 105 39 0.02 461 317 10 92 34 7.8 1
S.D. 13 15 - 87 109 2 11 0.1 0.4 1
N 5 5 1 5 5 5 5 5 5 5
G4 24001 144 31 <0.00 534 511 12 86 3.5 8.3 1
5,000 24002 102 33 <0.00 485 272 13 89 32 7.9 1
24003 107 28  <0.00 326 337 19 81 32 7.4 0
24004 124 31 <0.00 503 361 11 92 32 7.7 <0.00
24005 112 24 <0.00 452 496 10 109 35 8.3 0
Mean 118 29 - 460 395 13 91 33 7.9 1
S.D. 17 4 - 81 104 4 11 0.2 0.4 1
N 5 5 0 5 5 5 5 5 5 4 "

<0.00 : Below the level of detection

A : Values below the level of detection are excluded from statistics.

- : No date
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Individual serum biochemical values

Sex: Female

Group Animal A/G CHO CRE TG P ca* Na* K Ccr
/Dose (mg/kg) ID ratio (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) mmol/L) mmol/L) mmol/L)
Gl1 21001 0.56 70 0.7 10 7.60 10.6 142 4.8 103
0 21002 0.57 51 0.6 7 7.23 9.6 143 4.5 103
21003 0.57 56 0.6 16 6.50 9.8 142 4.8 103
21004 0.56 63 0.5 13 6.37 9.7 142 4.6 103
21005 0.56 47 0.6 11 6.90 9.6 142 4.7 104
Mean 0.56 57 0.6 11 6.92 9.9 142 4.7 103
S.D. 0.01 9 0.1 3 0.51 0.4 0 0.1 0
N 5 5 5 5 5 5 5 5 5
G2 22001 0.56 73 0.5 12 7.61 10.0 139 4.7 99
1,250 22002 0.58 59 0.5 12 6.83 10.4 141 4.0 102
22003 0.59 59 0.6 17 6.89 9.8 142 4.4 105
22004 0.59 74 0.6 12 7.91 11.1 141 5.0 103
22005 0.56 74 0.6 35 7.72 11.2 143 5.0 105
Mean 0.58 68 0.6 18 7.39 10.5 141 4.6 103
S.D. 0.02 8 0.1 10 0.50 0.6 1 0.4 2
N 5 5 5 5 5 5 5 5 5
G3 23001 0.57 77 0.5 32 7.25 10.4 142 5.0 97
2,500 23002 0.59 67 0.6 17 6.76 9.7 142 4.5 98
23003 0.53 52 0.6 11 6.98 9.6 141 4.5 104
23004 0.57 57 0.5 15 7.42 9.9 141 4.6 104
23005 0.56 64 0.5 10 7.42 9.8 142 5.3 104
Mean 0.57 63 0.5 17 7.17 9.9 142 4.8 101
S.D. 0.02 10 0.1 9 0.29 0.3 1 0.4 4
N 5 5 5 5 5 5 5 5 5
G4 24001 0.58 56 0.6 19 6.29 9.7 142 4.4 100
5,000 24002 0.59 75 0.6 13 7.74 10.1 141 5.0 99
24003 0.57 72 0.6 17 7.62 10.2 143 4.4 102
24004 0.58 64 0.6 14 7.04 9.7 141 4.5 103
24005 0.58 49 0.6 8 7.04 9.9 141 4.8 103
M ean 0.58 63 0.6 14 7.15 9.9 142 4.6 101
S.D. 0.01 11 0.0 4 0.58 0.2 1 0.3 2
N 5 5 5 5 5 5 5 5 5
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Individual blood coagulation values

Sex: M ale
Group Animal PT aPTT
/Dose (mg/kg) 1D (Sec) (Sec)
G1 11001 14.1 30.6
0 11002 15.1 24.0
11003 13.5 26.9
11004 12.0 24.2
11005 11.1 22.4
Mean 13.2 25.6
S.D. 1.6 3.2
N 5 5
G2 12001 12.5 23.3
1,250 12002 13.8 24.4
12003 11.9 22.6
12004 14.7 24.5
12005 11.1 24.6
Mean 12.8 23.9
S.D. 1.4 0.9
N 5 5
G3 13001 11.2 25.0
2,500 13002 11.8 25.1
13003 11.7 25.5
13004 12.5 25.4
13005 11.9 21.7
M ean 11.8 24.5
S.D. 0.5 1.6
N 5 5
G4 14001 14.5 333
5,000 14002 12.5 22.0
14003 11.8 24.6
14004 13.9 24.3
14005 9.3 19.1
Mean 12.4 24.7
S.D. 2.0 53
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Individual blood coagulation values

Sex: Female

Group Animal PT aPTT
/Dose (mg/kg) ID (Sec) (Sec)
G1 21001 9.7 22.0
0 21002 11.2 24.1
21003 10.3 17.2
21004 9.4 17.9
21005 10.4 19.8
M ean 10.2 20.2
S.D. 0.7 2.9
N 5 5
G2 22001 9.8 19.4
1,250 22002 9.4 20.7
22003 10.3 20.3
22004 11.9 38.3
22005 10.3 16.9
Mean 10.3 23.1
S.D. 1.0 8.6
N 5 5
G3 23001 10.0 21.1
2,500 23002 10.5 21.7
23003 11.2 20.1
23004 10.9 16.7
23005 9.6 22.5
Mean 10.4 20.4
S.D. 0.7 2.3
N 5 5
G4 24001 9.4 18.3
5,000 24002 9.5 17.2
24003 10.6 18.2
24004 10.4 22.0
24005 10.4 20.6
Mean 10.1 19.3
S.D. 0.6 2.0
N 5 5
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Individual absolute organ weights

Sex: M ale (o)
g::;p(l; oke) AIEI)nal B.W. Brain Liver Lung  Spleen Heart Kidney
Gl 11001 3644 19717 11.5107 1.7509  0.7514  1.4051  2.8928
0 11002 391.8  2.0692 13.6892 1.7660  0.8340 1.4654  2.8953
11003 366.1  1.9062 123700 1.7141 09865 1.3340  3.0634
11004 386.1  1.9384 12.4862 1.6590  0.7408 13912  2.9783
11005 391.3  1.9463 14.1706  1.6605  0.7639  1.4960  2.8700
Mean 3799  1.9664 12.8453 1.7101  0.8153  1.4183  2.9400
S.D. 13.6 0.0621 1.0729 0.0497 0.1024 0.0638  0.0803
N 5 5 5 5 5 5 5
G2 12001 381.5 2.1178 129983  1.6551  0.6965  1.3048  2.9828
1,250 12002 402.8  2.0327 13.9359 1.5556  0.6331  1.4348  2.9700
12003 403.0 1.9472 13.1754 1.7675 0.8053 13742 2.9411
12004 360.2  1.9582 109414 1.5805 0.6913  1.2760  3.0149
12005 398.0 1.9275 129115 1.8340 0.7999 1.2883  2.9500
Mean 389.1  1.9967 127925  1.6785  0.7252  1.3356  2.9718
S.D. 184 0.0786  1.1110 0.1197  0.0749  0.0672  0.0292
N 5 5 5 5 5 5 5
G3 13001 400.8  2.0587 12.7173 19073  0.8656  1.5583  2.9623
2,500 13002 388.3  1.8983 13.5100 1.7412  0.7462  1.4657  3.0078
13003 379.2  1.9236 127448  1.5731 0.6564 1.3705  2.6618
13004 418.1  2.0723 134768 1.7132 09183  1.4834  2.7554
13005 387.6  1.9750 13.2743  1.6750  0.8166  1.4665  3.2427
Mean 3948 1.9856 13.1446  1.7220 0.8006  1.4689  2.9260
S.D. 15.1  0.0782 0.3883  0.1216  0.1026  0.0669  0.2276
N 5 5 5 5 5 5 5
G4 14001 407.0 2.0761 15.7280 1.9691  0.8930  1.4787  3.3342
5,000 14002 401.8  2.0228 13.6926  1.6087  0.5991 13944  3.1064
14003 4134  1.8825 159131 19064 0.9075 1.6180 3.2261
14004 3544 1.8828 127519  1.6610  0.5569  1.2427  2.7430
14005 396.8  1.9341 154095 1.4942 05219 1.5506  3.0257
Mean 3947  1.9597 14.6990 1.7279  0.6957 1.4569  3.0871
S.D. 233 0.0867 1.4002 0.2021 0.1888  0.1458  0.2252
N 5 5 5 5 5 5 5
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Individual absolute organ weights

Sex: Female (2
g:)(:elr;; oke) AIEIDH al B.W. Brain Liver Lung  Spleen Heart Kidney
Gl 21101 217.6  1.8867 6.6693  1.2857 0.5644 0.8200  1.8629
0 21102 1943  1.7964  5.7191 1.0528  0.3931 0.8136  1.6415
21103 2022  1.7309  6.0211 1.1519 04705 0.7609  1.6263
21104 2155 1.8215 7.0577 1.2193 0.4258 0.8620  1.6823
21105 211.6  1.7818  7.2255 1.0719 0.4014  0.9341 1.5630
Mean 208.2 1.8035 6.5385 1.1563 0.4510  0.8381 1.6752
S.D. 9.8 0.0571 0.6515 0.0982 0.0702 0.0646 0.1134
N 5 5 5 5 5 5 5
G2 22001 195.8 1.8408  6.6224  0.9484 0.3578  0.8245  1.4988
1,250 22002 200.5  1.8251 7.0963  1.1335 0.6097 0.8153  1.8588
22003 219.8  1.7288  6.9541 1.2410 0.4687 0.8286  1.6884
22004 201.1 1.8180  6.6003  1.2327  0.3937 0.9979  1.5802
22005 187.0 1.6879 54950 0.9381 0.4580  0.6961 1.3918
Mean 200.8 1.7801  6.5536  1.0987 0.4576  0.8325  1.6036
S.D. 12.0 0.0676  0.6290  0.1482  0.0966  0.1076  0.1794
N 5 5 5 5 5 5 5
G3 23001 221.6  1.9948  7.1210 1.1028  0.4020 0.9299 1.7517
2,500 23002 207.8 1.8491 6.4980 1.1243  0.4004 0.7976  1.4555
23003 207.0 1.7107 6.0088  1.0916 0.4679 0.8444  1.6492
23004 2173  1.8100 7.0765 1.1092  0.5984 09803  1.7230
23005 199.0 1.6542 6.3616 1.0726  0.3671  0.8258  1.6237
Mean 2105 1.8038  6.6132  1.1001 0.4472  0.8756  1.6406
S.D. 9.0 0.1319 04781 0.0194 0.0921 0.0766  0.1159
N 5 5 5 5 5 5 5
G4 24001 2294 19511  7.3150 1.1055 0.4803 0.8407 1.6106
5,000 24002 2440 1.8076  8.0148 1.3164 0.5206 0.9393  1.7828
24003 221.1 1.7571  7.0593  1.0685 0.5689  0.7687  1.6996
24004 2014  1.7090 6.1508 1.0462 0.4149 0.8292  1.6602
24005 199.6  1.7965 6.9868  1.0792  0.5431 0.7500  1.6515
Mean 219.1 1.8043  7.1053  1.1232  0.5056  0.8256  1.6809
S.D. 18.9 0.0907 0.6705 0.1101  0.0602  0.0744  0.0651
N 5 5 5 5 5 5 5
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Individual relative organ weights

Sex: M ale (g/100g body weight)
CD}:;Zp(IL oke) AIE;H al B.W. Brain Liver Lung  Spleen Heart Kidney
Gl 11001 3644  0.5411 3.1588 0.4805 0.2062 0.3856  0.7939
0 11002 391.8  0.5281  3.4939 0.4507 0.2129 0.3740  0.7390
11003 366.1  0.5207 33789  0.4682 0.2695 0.3644  0.8368
11004 386.1  0.5020 3.2339  0.4297 0.1919 03603 0.7714
11005 391.3 04974 3.6214 04244 0.1952 0.3823  0.7335
Mean 3799 05179 33774 04507 02151  0.3733  0.7749
S.D. 136 0.0182 0.1881 0.0241 0.0315 0.0110  0.0424
N 5 5 5 5 5 5 5
G2 12001 381.5 0.5551 3.4072 0.4338 0.1826 0.3420 0.7819
1,250 12002 402.8 0.5046 3.4598 0.3862 0.1572 0.3562  0.7373
12003 403.0 0.4832 32693 0.4386 0.1998 0.3410  0.7298
12004 360.2  0.5436  3.0376  0.43838 0.1919 0.3542  0.8370
12005 398.0 0.4843  3.2441 0.4608 02010 0.3237 0.7412
Mean 389.1  0.5142  3.2836 0.4316 0.1865 0.3434 0.7654
S.D. 184  0.0335 0.1648 0.0275 0.0180 0.0130  0.0448
N 5 5 5 5 5 5 5
G3 13001 400.8 0.5136  3.1730 04759 0.2160  0.3888  0.7391
2,500 13002 388.3  0.4889 3.4793  0.4484 0.1922 0.3775 0.7746
13003 379.2  0.5073 33610 04148 0.1731  0.3614  0.7020
13004 418.1  0.4956 32233  0.4098 0.2196 0.3548  0.6590
13005 387.6  0.5095  3.4247 04321 0.2107 0.3784  0.8366
Mean 3948  0.5030 3.3323 04362 0.2023  0.3722  0.7423
S.D. 15.1  0.0103  0.1306  0.0269 0.0194 0.0138  0.0680
N 5 5 5 5 5 5 5
G4 14001 407.0 0.5101 3.8644 0.4838 02194 0.3633 0.8192
5,000 14002 401.8  0.5034 3.4078 0.4004 0.1491 0.3470 0.7731
14003 4134 04554 3.8493  0.4612 02195 0.3914 0.7804
14004 3544 0.5313 3.5982  0.4687 0.1571  0.3506  0.7740
14005 396.8 0.4874 3.8834 0.3766 0.1315  0.3908  0.7625
Mean 3947 04975 37206 0.4381 0.1753  0.3686  0.7818
S.D. 233 0.0283  0.2101  0.0468 0.0413 0.0214 0.0219
N 5 5 5 5 5 5 5
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Individual relative organ weights

Sex: Female (g/100g body weight)
g:;l;p@; oke) Align al B.W. Brain Liver Lung  Spleen Heart Kidney
Gl 21101 217.6  0.8670  3.0649  0.5909 0.2594 0.3768  0.8561
0 21102 1943  0.9245 29434 0.5418 0.2023  0.4187  0.8448
21103 2022 0.8560 29778  0.5697  0.2327  0.3763  0.8043
21104 2155  0.8452 32750  0.5658  0.1976  0.4000  0.7806
21105 211.6  0.8421 3.4147 0.5066  0.1897 0.4414  0.7387
Mean 2082  0.8670  3.1352  0.5550 0.2163  0.4026  0.8049
S.D. 9.8 0.0336 0.2026  0.0322 0.0291  0.0280  0.0479
N 5 5 5 5 5 5 5
G2 22001 195.8 0.9401 3.3822 0.4844 0.1827 0.4211 0.7655
1,250 22002 200.5 0.9103 3.5393  0.5653  0.3041 0.4006  0.9271
22003 219.8 0.7865 3.1638  0.5646  0.2132  0.3770  0.7682
22004 201.1  0.9040 3.2821 0.6130 0.1958 0.4962  0.7858
22005 187.0  0.9026 29385 0.5017 0.2449  0.3722  0.7443
Mean 200.8  0.8887 3.2612  0.5458 0.2281 0.4146  0.7982
S.D. 120  0.0591 0.2270  0.0524  0.0484  0.0499  0.0736
N 5 5 5 5 5 5 5
G3 23001 221.6  0.9002 3.2134 04977 0.1814 04196  0.7905
2,500 23002 207.8  0.8898  3.1270  0.5410  0.1927  0.3838  0.7004
23003 207.0  0.8264 29028 0.5273  0.2260  0.4079  0.7967
23004 217.3  0.8329 32566 0.5104 0.2754 04511  0.7929
23005 199.0 0.8313  3.1968 0.5390 0.1845 0.4150 0.8159
Mean 210.5 0.8561  3.1393  0.5231 0.2120 0.4155 0.7793
S.D. 9.0 0.0358 0.1402 0.0187 0.0396  0.0242  0.0452
N 5 5 5 5 5 5 5
G4 24001 2294  0.8505 3.1888  0.4819 0.2094 03665 0.7021
5,000 24002 2440 0.7408 3.2848  0.5395 0.2134  0.3850  0.7307
24003 221.1  0.7947  3.1928 0.4833  0.2573  0.3477 0.7687
24004 2014 0.8486  3.0540 0.5195 0.2060 04117 0.8243
24005 199.6 09001 3.5004 0.5407 0.2721 03758 0.8274
Mean 219.1  0.8269  3.2442  0.5130 0.2316  0.3773  0.7706
S.D. 189 0.0609 0.1652  0.0290 0.0307  0.0237  0.0557
N 5 5 5 5 5 5 5
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Individual necropsy findings

Sex: Male
/Cf)r(()):: (mgke) Animal ID Organ Necropsy findings :;::lr)iff:igi s]z;}i] ﬁ(:;
Gl 11001 All Unremarkable findings S 28
0 11002 All Unremarkable findings S 28
11003 All Unremarkable findings S 28
11004 All Unremarkable findings S 28
11005 All Unremarkable findings S 28
G2 12001 All Unremarkable findings S 28
1,250 12002 All Unremarkable findings S 28
12003 All Unremarkable findings S 28
12004 All Unremarkable findings S 28
12005 All Unremarkable findings S 28
G3 13001 All Unremarkable findings S 28
2,500 13002 All Unremarkable findings S 28
13003 All Unremarkable findings S 28
13004 All Unremarkable findings S 28
13005 All Unremarkable findings S 28
G4 14001 All Unremarkable findings S 28
5,000 14002 All Unremarkable findings S 28
14003 All Unremarkable findings S 28
14004 All Unremarkable findings S 28
14005 All Unremarkable findings S 28

S: scheduled
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Individual necropsy findings

Sex: Female
/C[})r(());g) (mgke) Animal ID Organ Necropsy findings :;::lr)iiiz: slijr}i] ﬁ(::i
Gl 21001 All Unremarkable findings S 28
0 21002 All Unremarkable findings S 28
21003 All Unremarkable findings S 28
21004 All Unremarkable findings S 28
21005 All Unremarkable findings S 28
G2 22001 All Unremarkable findings S 28
1,250 22002 All Unremarkable findings S 28
22003 All Unremarkable findings S 28
22004 All Unremarkable findings S 28
22005 All Unremarkable findings S 28
G3 23001 All Unremarkable findings S 28
2,500 23002 All Unremarkable findings S 28
23003 All Unremarkable findings S 28
23004 All Unremarkable findings S 28
23005 All Unremarkable findings S 28
G4 24001 All Unremarkable findings S 28
5,000 24002 All Unremarkable findings S 28
24003 All Unremarkable findings S 28
24004 All Unremarkable findings S 28
24005 All Unremarkable findings S 28

S: scheduled
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Individual histopathological findings

Group / Dose (mgkg) G1/0 G4 /5,000
Animal ID 11001 11002 11003 11004 11005 | 14001 14002 14003 14004 14005
Brain - - - - - - - - - -
Heart - - - - - - - -
-Myocarditis, focal + +
Kidney - - - - - - -
-Basophilic tubules, focal +
-Cell infiltration, lymphocytic,
. .. + +
focal, interstitium
Liver - - - - - - - - - -
Lung - - - - - - - - - -
Spleen - - - - - - - - - -
-: normal. Grade: +: minimal.
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ATTACHMENTS

Protocol deviations
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O A¥FAo P weleiol F5E o183 LASAROINY

2 AEe AFEA AAEAQAS S|AEY QA Salmonella typhimurium (TA98, TA100,
TA1535, TA1537) 439t ERET QA Escherichia coli (WP2uvrA(pKM101)) #55 o] &3t 2=
Aol AlFE AASIAT. 2AIFY &2 274 sl7] Yol &FAEPAIEe 2 1E&%F2 5,000 pg/plate
| 4°] 797 (1,250, 312.5, 78.1, 19.5, 4.88 @ 1.22 pg/plate) &ZO
AL HgAREdAS 2 #59Y 5,000 pg/platedf| Al Axlo] ARG
gAY BE H#F0 A SFolA AlFEA0] gt BEA o= WAL A
< AR EA F HIgiARgAIY] BE R0l Axlo] @A 5,000
pg/plateE Ay 8o s}o:] %u] 29] 4THA (2,500, 1,250, 625 2 312.5 pg/plate)2 3] Asti, A&
SATY SHURT, FeUHETFoR Aot A Zut, tiAR/EdA E vgiArdAe] 2E
£9] 5,000 ug/plateow Ado] =T Egh, gAMEEA F BltiAr2/EAIe] 2E d3olA S 1
o= TR A Aotct. AR gA 2 A G AIS] B8 FFolA S dUART T Hlusty ol
Z2Y9 F7PF WEEA 4t Fdure SHEAY0l 22U SR vlsl dAASH
Z7tsto] F=3igh SEdvo] VS-S Ut E£3t SAAUARTY EHEdYH0] FEYSe AIEY
Holl MAlg AR |78 B HAUWRE F7t=QlT. o9 AutzRE, A4 AYEAL
A2 2 AFRUAN EHsAHYClE FEUSHA] ¢+ A= THEC

52 Jl hu HU
o
_o'\_r‘
4%
|d
Y,
E
L
>,
m"
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1 AJAAA9 7Ha

1) A=A

a1l
AEEA QAEAQ UG S| AEY Q1A Al
A &w% (Escherichia col)g 0]&3sto] §HA%

2) Good Laboratory Practice

B g8 429 Good Laboratory Practice #A2 #4513}

HgAEHR &
MEFSURA LAl Al 2014-67 = (2014 24 12¢F)

3) AA7IE

2 AGe gl AFIEe] 2As 0] Al

"olokFE GO EHAIYIET
AlZoJorZotMx] TA] A 2014-136 5 (20149 7¥Y 30Y)

4) A=}

7148 FESAYsREHA

A FHEE ST 295 PAlg] 466-4
5) Al&7]H

71 U ey

A MESEEA 24T gRE=R 94 33, 155 (PHhs, IT 0]Er)

153-760
6) Al@LQ
A EMNA A 201549 24 169
A A 20154 299 24¢
AdFTad 201549 3¢9 13¢
AdFad 20159 4€¥9 144
o
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9) ANAEIA

AEEd
A EA 24

10) A@At RS B
AT o] AHH BE AAmE 39 @HEY Atewyl] wukshct

1Bt NBA} Folsto] ALY,

Algrta: A7 2R R, AlFAEA, 2521
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2. Az 2
1) AEEA
(1) =49 JAYTAY
(2) Lot No. ANHEYPS
(3) B A
(4) pH HHEQS
(5) A&xd 2015¢ 1€ 20¥
6) FEZIT BEYS
(7)  42d 2015¢ 1Y 239
(8) U4+ 1246.08 g (87123
(9) HoUuxEA YA (4.0-7.3°C)
(100 sv4 SESHYs=LHA
(11) ZroAAF=H2] A2 Elely
2 2IA
837y imethyl sulfoxide
(1) HA] Di hyl lfoxide (DMSO)
(2) Lot No. BCBM8339V
(3) HIAXUAH2
(4) A=A SIGMA-ALDRICH, U. S. A.
(5)  GojAejolq WA el Au} A3 20| DMSO FeEo] REAE DMSOR Ashict.
3) NFEA] =4 L 24
(1) AIESA9 =A|
AY AA GY AAAE (Explorer Ex224G, OHAUS, US.A)Z A2 AL &, A
g 7tstel 1= EAISHAC
(2) =A=9 &4
ZAZ9 G, v E oA HE 2 AASHA] Attt
4) FYR=E
(1) =49 =A

A RAEAL X2=xo 10H] stock solutiong ZA5IETH  Sodium azide (SA,
Sigma-Aldrich, U.S.A.)= ZAF2S (Water for injection, iStE#Z 54, Korea)s 1 2] &
Az S84 2-Nitrofluorene (2-NF, TCI Co., Ltd., Japan), 9-Aminoacridine (9-AA, TCI
Co., Ltd., Japan), 2-Aminoanthracene (2-AA, Sigma-Aldrich, U.S.A)),
2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide (AF-2, Wako, Japan)= Dimethyl sulfoxide
(DMSO, Sigma-Aldrich, U.S.A.)& E3dA2 AtEste] AA|519ETH 2-AA Q] BE, 1=z 5 A
Fsto] £AHE & o2 gMsto N2 FASAT. AAE P AZAL ZFMEUI BA

sfof ALYt A4 WS o] WP st ALGAA) SEato] ALE Btsict.
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PYE 2R Hels e

S9_mix T ksl ek ey &% (ug/plate)
TA98 2-NF 1.0
TA100 SA 1.0
S9 mix (-) | TA1535 SA 1.0
TA1537 9-AA 80.0
WP2uvrd (pKM101) AF-2 0.01
TA98 2-AA 0.5
TA100 2-AA 1.0
S9 mix (+) TA1535 2-AA 2.0
TA1537 2-AA 2.0
WP2uvr4d (pKM101) 2-AA 20.0
5) 89 £¥=
(1) sedy 23
=A71%x5 S9 (Molecular toxicology, U.S.A., Lot No. 3324, 3388)1} thAlI &4 Ao ZQ
g BRQIRIEZ &dsto] A dAlR ARgstt S92 xAR WEalo] Bykstil AMEAI O
oll-55t AHE-SHRAC.
(2) S99 E¥=Y 5=
S9 E3=Eo 14 Amount / mL
Rat liver S9 50 uL
0.4M MgCl-1.65 M KCl 20 pL
1 M glucose-6-phosphate 5 uL
0.1 M NADP 40 uL
0.2 M sodium phosphate buffer, pH7.4 500 pL
Sterile distilled H,O 385 uL
6) HiX|
(1)  Nutrient broth BjX]
Nutrient broth &+ ¥sh}E&FS ZH7zF 1.6% w/v et 10% w/v 7} & RFst & ze2~2 X
Jtetgict. stirrer @ wrtstol SalAl7l &, nYHEI AR
(2)  #|& glucose I THA|
224 glucose $HF H Ful A -4 Amount / L
Bacto agar 15 g
25 X VB salts 40 ml
40% glucose 50 ml
ST 910 ml
Bacto agar o] Ao =225 du 3¢ET] HAsSTH HEHd § 25X Vogel-bonner salts
(25X VB salts)et 40% glucose & A7Istth. HEZ O] 25 &, A2004 23t

Top agar

Bacto agar & ¥sh}E

7Y 7}F

= O
a|E T
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7|85t Andat #5358 top agar+= 0.5 mM L-histidine/D-biotin &%}l
119 vlgz2 &§s5ty, A H+E top agar = 0.5 mM L-tryptophan 892 10:1 9] H|

7) M@
(1)  AFEd3Y 5

Salmonella typhimurium TA98
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Salmonella typhimurium TA1537
Escherichia coli WP2uvrA (pKM101)

(2) =59

3= 2012d 102 31 Yol Molecular toxicology (U.S.A)AFO|A] FLUASHITE & AFA A
SANYAY APLRASAWO|Y 22U 4 9 PHHERB] OfF TS )

Al st

o
9
2HEAM0] APol AN AFGE 1, Jfol Sl AT At 47 FEE A

(1)  7tol=aklofA FA3H= 5,000 pg/plated & 18Fo2 HAsICt AU FS ZsH Fy] 4
o] 79A 014} (1,250, 312.5, 78.1, 19.5, 4.88, 1.22 ng/plate)o. 2 AA5}Ict.

(2)  diARAI vt A S 2R skl

(3) BUET R FdUEdS 25,

(4) 7} 83 30jf Z|o]ES ARG

9) A4

(1) ZAIge] §F200 et 89
SFE8AE A, tAA o vldiar gAYl e w32 5,000 pg/plate &FolA FA O]
WEHAT. EL DAREAl H BIOiA A e d5o] A GFolA A=Al o9t =
Mall= R Aottt
wretd ZAIYe] g2 tARGA R HITiARgAIY R Aol Aol EE 5,000
pg/plate & | 187F02 sto] FH] 29 4T7A (2,500, 1,250, 625 ¥ 312.5 ng/plate)= 54
st Algedyd Sdtaw, Lo dAst.

(2) SdHae ¥ FdUrde 2t SR FIAE AHESHAT

(3) A &3 30| ZolES AREshAT
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(1) I35
SZABHE #5355 51559 nutrient broth o] &5t 37°C A&t wig7|olA 200 rpm O 2
A sttt A g S5 & 449 A|dd#SE ELISA reader (EL800, Korea)Z AR&-5Hoq
S34% (650nm)E FHoIAt. 52 dIAHHO BFLIF Ao HATHA] Q1 & AJF 0
AFE-5HI T

(2) AU
BO A/ gA N = 2 &9 AIEEA, 34 ¥ FEUESAES 2 0.1 mlA, dujgd 0.1
mL, S9 282 0.5 mLE YHE AlgTo] o}, Andel #5= S|AEHUY HQEHE 2
ot A 2Helg top agar, Qg +toll+ EHETS Lo = U8 top agars 2 2 mL
A 25 3§ vortexing StTH 1 & A& glucose SHAFTE|R| o] 1127 Fof 3T,
Wu| A A= S9 S 2S TiAlolA datts (pH 7.4)& 0.5 mL A7fstch. 1 & oAt

SdAt S YHor Xyt

(3) vl
Top agar 7} &2 % plate & HA] 37°C w7104l F 48 A|7F v Fsteict.

(4) FAA
Aol oJst R FGEE =Rlsty] Yol A uE8F AFEA, S9 EFE Y UAAFTAS HF
=l AlF#o] 21 top agar & 7IGA] vortexing §t ©, NB gmujx|o] =27 Ho| Z3Th
Top agar 7} 22 & Z20|ES HAOA 37°C vig7]|oA oF 48 At vt &, a9 ¢
o=z st F=Y PFAH 7= st

11) &g 4 Ax

(1) A=A &
foto 2 AIFEA0] ™o sl HEstict

(2) Z=2Y A
fotog Z2Y9| 5 Wit

(3) Background lawn9] =h

Aol o2 background lawn 2 #Asto] A|gEAd] 9t #50 BEAs) 75 =<
o AgAsio] ®g71E2 background lawn o] /iR A} H]wA] FoJX| AL QloiA X
daste oz sl

o x2 ux
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24 ¥ FHNELY HaF Yol F2YSLTL historical control data] Heujo] Qlon FAx
2o =adol 2RULIt STl 28] olololnt. A&ste 487 ololN MEAs| It WA
Al o A2, S9 22 ¢ QUASH oo gl AS &9 & ZAuto] A&shR.

13) A|E2ute] TR

AL 92" o2 =7t stAU st 0]Ate] oA Aj3IAo] Q= Z7F2 wal AL okydoz ut
oA

14) @A ]

3. A% U wa

1) &FEAE (Table 1)

AT A R woiAtE Aol e #30] 5,000 pg/plate oAl Aol IAET ®oh, thatEbdA U
st /gAlel B wt3e] A 8ol Aldadel oot BeAshs AR A

et 2A1E99] g HAREEA R udiAb gAY mE ol Aol #EE 5000 pg/plate
S AngyoR sto Fu] 29 49A (1,250, 625, 312.5 ¥ 156.3 pg/plate)2 8] M5ta, Al St
SAY R, FHUHEFLC R HASHAC

2) #A13 (Figures 1, 2) (Tables 2)

BAFo Adf, gAFERAA U v A Y] B E #29] 5000 pg/plate oA AR o] TAE|QICH ®
E}', EH}\]'E}B]IH E;"l H]EH}\]';-_}B]H]—J e ﬂ‘—/T\—_J ﬁ ]}\-] /\]D%K‘:_]oﬂ _40]» }\HOHEH% -‘_;'_]‘7:%_1' 7\] %_91_
o},

At A U Bt A RE RRAIN SHTATY vlLste] BHEAW E2ULY 7t U
Zeix| gholet,

I EFY BHEAYo] FRULE SAYEL ] XA Srtste] =gt 2yEdio] 4
uhg-S LPERACH ESH SANAFY EXEHWo] 22USE AUy AAg A@AEY Bgr])Eo
A WU = Ut 348 2 A E2ol tigh history profileg AAISIAS (Appendix 1).
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4. A&

-~

Agel Aol we AP AQAEAeUL B AR HEEjol F50 B S0l S
A e 7oz mud,

o
o}

r

A+

(1) Ames, B.M., McCann, J. and Yamasaki, E. (1975): Methods for detecting carcinogens
and mutagens with the Salmonella/mammalian-microsome mutagenicity test, Mutat.
Res, 31, 347-364.

(2) Maron, D.M. and Ames, B.N. (1983): Revised methods for the Salmonella mutagenicity
test, Mutat. Res, 113, 173-275.

(3) Kim, B. S., Margolin, B. H. (1999): Statistical methods for the Ames Salmonella assay:
a review, Mutat. Res, 436, 113-122.

(4) Singer VL, Lawlor TE, Yue S. (1999): Comparison of SYBR Green [ nucleic acid gel

stain mutagenicity and ethidium bromide mutagenicity in the Salmonella/mammalian

microsome reverse mutation assay (Ames test), Mutat. Res, 439, 37-47.

(5) EEAFTUTD AFFE7Ide] 7|27 B A2 AGETFEAIEY "ol €Al

& Q&A plé.
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TABLES

Dose range-finding study of presence and absence of metabolic activation

Dose Number of revertant colonies/plate Number of revertant colonies/plate
Strain presence of metabolic activation Strain D/o:et absence of metabolic activation
(ug/plate) Colony No. Mean £ S.D (uelplace) Colony No. Mean £+ S.D
#5000 46 47 36 43 + 6 #5000 33 23 26 27 =+ 5
1250 30 28 37 32 + 5 1250 25 31 27 28 + 3
312.5 52 38 35 42 =+ 9 312.5 29 32 43 35 7
78.1 38 50 37 42 + 7 78.1 40 25 22 29 £+ 10
TA98 19.5 32 26 45 34 + 10 TA98 19.5 27 31 43 34 + 8
4.88 40 38 33 37 + 4 4.88 35 33 35 34+ 1
1.22 51 30 27 36 + 13 1.22 29 36 43 36 + 7
NC 43 47 35 42 + 6 NC 34 33 46 38+ 7
PC 410 280 388 | 359 == 70 PC 482 436 283 | 400 = 104
#5000 121 125 107 118 =+ 9 #5000 138 121 113 124 + 13
1250 121 112 120 118 =+ 5 1250 107 121 124 | 117 =+ 9
312.5 133 140 134 136 =+ 4 312.5 122 120 110 | 117 = 6
78.1 145 161 131 146 =+ 15 78.1 129 116 125 123 + 7
TA100 19.5 140 157 133 | 143 = 12 TA100 19.5 120 153 140 | 141 + 12
4.88 113 140 124 126 =+ 14 4.88 100 129 129 | 119 += 17
1.22 130 133 138 134 =+ 4 1.22 150 141 154 | 148 =+ 7
NC 134 116 131 127 =+ 10 NC 131 165 137 | 144 + 18
PC 1568 1200 1080 | 1283 + 254 PC 1128 840 904 | 957 + 151
#5000 14 16 17 16 + 2 #5000 18 21 14 18 + 4
1250 14 17 21 17 + 4 1250 13 3 20 12 + 9
312.5 8 19 13 13 + 6 312.5 21 12 9 14 + 6
78.1 11 13 9 11 + 2 78.1 11 12 20 14 =+ 5
TA1535 19.5 8 16 20 15 + 6 TA1535 19.5 14 13 17 15 =+ 2
4.88 19 11 9 13 + 5 4.88 10 13 18 14 + 4
1.22 10 10 15 12 + 3 1.22 11 13 19 14 + 4
NC 13 9 14 12 + 3 NC 17 13 15 15 + 2
PC 230 212 205 216 + 13 PC 380 461 424 | 422 + 41
#5000 11 17 11 13 + 3 #5000 10 12 8 10 =+ 2
1250 12 14 13 13 + 1 1250 13 7 12 11+ 3
312.5 15 20 16 17 + 3 312.5 10 14 13 12 + 2
78.1 14 7 11 11 + 4 78.1 10 9 7 9 + 2
TA1537 19.5 10 14 11 12 + 2 TA1537 19.5 11 12 2 8 + 6
4.88 12 10 17 13 + 4 4.88 8 18 8 11+ 6
1.22 16 18 13 16 + 3 1.22 14 12 8 11 =+ 3
NC 16 21 15 17 + 3 NC 13 11 9 11+ 2
PC 416 269 360 | 348 + 74 PC 944 1016 1280 1080 = 177
#5000 211 242 245 | 233 + 19 #5000 235 206 176 | 206 + 30
1250 216 256 189 | 220 =+ 34 1250 227 210 189 | 209 + 19
312.5 214 223 192 | 210 =+ 16 312.5 176 213 195 195 + 19
78.1 223 237 224 | 228 + 8 78.1 240 209 220 ) 223 + 16
WPZrd e a1 20a | 206 = 4 | o™ 0T 06 200 218 | 208 = 9
(pPKM101) (PKM101)
4.88 199 196 213 203  + 9 4.88 222 189 198 | 203 + 17
1.22 221 192 203 205 + 15 1.22 227 209 205 )| 214 += 12
NC 189 237 192 206 + 27 NC 184 223 204 | 204 += 20
PC 1910 1756 1864 1843 + 79 PC 1856 2688 2792|2445 + 513

#: Precipitation
NC: Negative control

PC: Positive control
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Revertant colony numbers obtained per plate presence and absence of metabolic activation
(Main Study)

Number of revertant colonies/plate Number of revertant colonies/plate
Strain Dose presence of metabolic activation Strain Dose absence of metabolic activation
(ug/plate) (ug/plate)
Colony No. Mean £S.D Colony No. Mean £ S.D
#5000 3 26 4536 £ 10 #5000 17 16 23119 =+ 4
2500 41 42 40| 4 = 1 2500 43 30 23] 32 <+ 10
1250 45 4 421 4 =+ 2 1250 25 40 2430 £ 9
TA98 625 41 3 &£(39 £ 5 TA98 625 20 3 28] 2 £ 9
3125 29 3% 433 o+ 7 3125 2 27 4|3 + 7
NC 4 51 45149 + 7 NC 220 31|24 £ 6
PC 492 496 520 | 503 =+ 1S PC 434 340 328 | 367 <+ 58
#5000 8 113 123 ] 107 £ 20 #5000 | 119 107 13 113 + 6
2500 120 9% 99 [ 104 + 14 2500 9% 125 133 ) 118 £+ 19
1250 119 118 94 | 110 + 14 1250 133 112 113119 + 12
TA100 025 112 113 94 | 106 =+ 11 TA100 625 124 118 112 | 118 + 6
3125 119 108 108 [ 112 + 6 3125 124 111 120 118 + 7
NC 122 108 110 [ 113 + 8 NC 130 117 165 | 137 + 25
PC 840 824 1034] 899 <+ 117 PC 548 604 452 535 £ 77
#5000 7 6 1312 £ 5 #5000 17 9 7 I + 5
2500 7 6 11 8§ =+ 3 2500 6 17 15113 = 6
1250 5 10 9 1 + 3 1250 1310 13112 + 2
TA1535 625 9 5 1312 £ 3 TA1535 625 8 18 10| 12 + 5
312.5 111 7 0 =+ 2 3125 4 12 16| 14 £ 2
NC 6 17 15116 + 1 NC 3 13 B8 15 + 3
PC 182 217 218 ] 206 =+ 21 PC 289 310 329 | 309 + 20
#5000 9 9 11 10 + 1 #5000 15 6 11 I+ 5
2500 6 13 9 9 + 4 2500 5 12 9 9 + 4
1250 8 2 1010 =+ 2 1250 4 13 5 7 0+ 5
TA1537 625 2 15 1012 £ 3 TA1537 625 5 13 7 8 =+ 4
3125 10 7 6 § = 2 3125 7 10 4 7 0+ 3
NC 15 13 9 2 =+ 3 NC nm 1 nf{n £ 1
PC 124 160 129 [ 138 =+ 20 PC 932 1380 760 | 1024 + 320
#5000 | 165 218 207 | 197 + 28 #5000 ) 190 200 197 | 196 £ 5
2500 225 212 1881 208 + 19 2500 175 180 162 | 172 + 9
1250 188 196 208 [ 197 + 10 1250 133 133 139 135 + 3
e ST I T TN I TR Bl I T I VR T R TN TR,
(pKM101) (pKM101)
3125 229 182 192 | 201 £+ 25 3125 104 104 115 108 + 6
NC 180 183 198 | 187 + 10 NC 188 187 186 | 187 + 1
PC 2032 2168 2004 | 2088 =+ 71 PC 1488 1224 1604 | 1439 + 195

#: Precipitation
NC: Negative control

PC: Positive control
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APPENDICES

History profile of negative and positive control values

Historical control data (Bacterial reverse mutation assay)

Historical negative control values of revertant colonies

R
Strain S9 mix Mean + SD nes
MIN MAX
+ + 1
TA9S 50 9 85
— 30 + 7 11 63
+ 144 + 2 262
TA100 8 67
— 134 + 27 43 253
+ +
TA1535 14 27
— 14 + 29
+ 1 + 4
TA1537 > 8
— 11 + 1 35
+ 179 + 39 50 316
WP2uwrA(pKM101)
— 158 + 46 40 335
Historical positive control values of revertant colonies
Positi R
Strain S9 mix °s't Vf Mean + SD 2nge
contro MIN MAX
+ - +
TA98 2-AA 631 217 224 1394
— 2-NF 376 + 102 165 732
+ 2-AA 1 + 4 22
TAL00 095 33 358 53
— SA 753 + 217 374 1548
+ 2-AA 181 + 64 76 431
TA1535
— SA 583 + 192 168 1267
+ - +
TA1537 2-AA 408 197 144 1400
— 9-AA 826 + 374 185 2000
+ 2-AA 1127 + 691 193 3196
WP2uwrA(pKM101)
— AF2 873 + 786 66 2805

SA: Sodium azide

2-AA: 2-Aminoanthracene

AF-2: 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide
2-NF: 2-Nitrofluorene

9-AA: 9-Aminoacridine

SD: Standard deviation
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S9 fraction quality control statement

MOLTOX

FPOST MITOCHONDRIAL SUPERNATANT (89)
QUALITY CONTROL & PRODUCTION CERTIFICATE

Animal Information Part Number Information
SPECIES: Bat LOT NO.: 3324 PREP: August 30, 2014
STRAIN: Sprague Dawley PARTNO. 11011 EXPIRY: August 30,2016
SEX: Male YOLUME: 2.1 ml INDUCING AGENT: Aroclor
AGE: 5 -6 weeks BUFFER: 0.15 M 1254, (Monsanto KLa1 5, 500
WEIGHT: 175 —199 g ECLT yophilizati on Buffer mgkgip
TISSUE: Liver STORAGE: At or below -20°C
REFERENCE: MWaron, T & Ames B, Mufaf Res, 113173, 1983 For Research Purposes Only
BIOCHEMISTRY: Agsayed accordingto the method of Lowryet al, JEC 193265, 1951
- PROTEIN: 343 mgiml uaing hovine serum albumin asthe standard
- ALKOXVEESORUFIN-0-DEALKYLASE ACTIVITIES
Fold-
Activity  P450 Induction
BROD 2B1,2B2 954 Agsays for ethoxyres opufine 0-deethylase (ERODN, petitoxy-,
bereyl- and methox v esonfin-0-dealkylases (PROD, EROD, &
EROD 141, 1432 1248 MEOD) were conducted using a modification of the methods of
Burke, et al,, Biochem Pharm 34:3337, 19285, Foldinductions were
MROD 1Al 142 357 calewlated as the ratio of the sample vs. uninduced specific activities
(B4'd. Control 3A' s (pm dlea’min’ mg proteir) were 102.4, 83,4,
PROD iBl,2B2 503 388 & 422 for BROD, EROD, MEOD and PROD, respectively.

BIOASSAY:
- TERT FOR THE FREZENCE CF ADVENTITIOUS AGENTS
Samples of 3-9 were aszaved for the presence of contaminating microflora by plating 1.0 ml volumes on
Hutrient Agar atd Mlisim al Glucose (V ogel-Bonner E, supplemented with 005 m L-histidine and D-
bictit]) media, Duplicate plate s were read after 40 - 48 hincubation at 35 £ 2°C. The tested samples met
acceptance criteria,

-FROMUTAGEN ACTIV ATION The ability of the sample to activate ethidium (EtBf) and
N ao: Hist Revertants cyclophosphamide (CP &) to intermediates motagenic to TAYE and
T 498 Ta&1535 T&1535, respectively, was determined according to Lesca, et al,
3284 1396 IMutation Res 129: 299, 1984, D ata were expressed asrevertants per

pzEtBr or per mg CPA.
Dilutions of the sample 39, ranging from 0.2 — 10% in 39 mix, were tested for their ability to activate
berzo(o)pyrene (BF) and 2-amincanthracene (2-A4) to interm ediates mutagenic to TAIDD. Assays were conducted
as described by Maron & Ames, (Mufaf Res 113; 173, 1983).

pl 30 per gl atefrm ber s revertants per plate

Eromutagen o 1 5 1a 20 a0
BF (5 pgn 36 158 318 453 603 792
2-AAZSpE 90 293 1308 1541 1689 980

Approved: I 090514

MOLECULAR TOXICOLOGY , INC. wwrwr, maoltox. com (828) 264-9099
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S9 fraction quality control statement

Animal Information
SPECIES: Rat

| STRAIN: Sprague Dawley
i SEX: Male

{ AGE: 3 — 6 weeks
WEIGHT: 175 - 199 ¢

| TISSUE: Liver

Part Number Information
LOT NO.: 3388

PART NO.: 11-01L
VOLUME: 2.1 mL
BUFFER: 0.15 M

KCl/Lyophilization Buffer

STORAGE: At or below -20°C

PREP: December 19, 2014
EXPIRY: December 19, 2016
INDUCING AGENT: Aroclor
1254, (Monsanto KL615). 500
mg/ke i.p.

i REFERENCE: Maron, D & Ames, B., Mutar Res, 113; 173, 1983.

BIOCHEMISTRY:
- PROTEIN: 34.6 mg/ml

For Research Purposes Only
Assayed according to the method of Lowry et al., JBC 193:265, 1951
using bovine serum albumin as the standard.

e

- ALKOXYRESORUFIN-0-DEALKYLASE ACTIVITIES

i Fold -

‘:‘i Activity P450 Induction

BROD  2B1.2B2 29.1 Assays for ethoxyresorufin-O-deethylase (EROD), pentoxy-,

i benzyl- and methoxyresorufin-0-dealkylases (PROD, BROD, &
| EROD 1AL, 1A2 104.7 MROD) were conducted using a modification of the methods of

bl Burke, et al., Biochem Pharm 34:3337, 1985, Fold-inductions were

| MROD A1, 1A2 10.1 calculated as the ratio of the sample vs. uninduced specific activities
i (SA's). Control SA's (pmoles/min/ mg protein) were 184, 92.4,
{ PROD 2B1,2B2 110.6 226.7. & 15.5 for BROD, EROD, MROD and PROD, respectively.

BIOASSAY:

| - TEST FOR THE PRESENCE OF ADVENTITIOUS AGENTS

f Samples of $-9 were assayed for the presence of contaminating microflora by plating 1.0 ml volumes on
Nutrient Agar and Minimal Glucose (Vogel-Bonner E, supplemented with 0.05 mM L-histidine and D-
biotin) media. Duplicate plates were read after 40 - 48 h incubation at 35 + 2°C. The tested samples met
acceplance criteria,

- PROMUTAGEN ACTIVATION
No. His+ Revertants
TA98 TAI1535
354.8 900

The ability of the sample to activate ethidium (EtBr) and
cyclophosphamide (CPA) to intermediates mutagenic to TA98 and
TA1535, respectively, was determined according to Lesca, et al.,
Mutation Res 129: 299, 1984, Data were expressed as revertants per

ug EtBr or per mg CPA.

Dilutions of the sample $9, ranging from 0.2 — 10% in S9 mix, were tested for their ability to activate
benzo(w)pyrene (BP) and 2-aminoanthracene (2-AA) to intermediates mutagenic to TA100, Assays were conducted
as described by Maron & Ames, (Mutat Res 113: 173, 1983).

1l S9 per plate/number Ais” revertants per plate

Promutagen 4] 1 5 10 20 50
BP (5 ug)) 83 124 266 367 647 852
2-AA (2.5 pg) 98 293 1292 1943 1881 1726
|
‘j, B )
]| .“_ T [-'_t b iz
Approved: ) 12/29/14
IOLECULAR TONICOLO( I I L { 8)2
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Clinical signs results of dose range finding study (Male)

Clinical sign of days after treatment

Test Dose  Animal 2hr
article Route mg/kg D Ohr Day 1 Day 2
11001D NAD NAD NAD NAD
P.O. 1,250 11002D NAD NAD NAD NAD
11003D NAD NAD NAD NAD
o] A} 12001D NAD NAD NAD NAD
<2 P.O. 2,500 12002D NAD NAD NAD NAD
e 12003D NAD NAD NAD NAD
13001D NAD NAD NAD NAD
P.O. 5,000  13002D NAD NAD NAD NAD
13003D NAD NAD NAD NAD
P.O. : Per Os
NAD : No Abnormalities Detected
Clinical signs results of dose range finding study (Female)
Clinical sign of days after treatment
Test Roue Dose Animal Zhr
article mg/kg ID Ohr Day 1 Day 2
21001D NAD NAD NAD NAD
P.O. 1,250  21002D NAD NAD NAD NAD
21003D NAD NAD NAD NAD
o] A} 22001D NAD NAD NAD NAD
=2+ P.O. 2,500 22002D NAD NAD NAD NAD
£ 22003D NAD NAD NAD NAD
23001D NAD NAD NAD NAD
P.O. 5,000  23002D NAD NAD NAD NAD
23003D NAD NAD NAD NAD
P.O. : Per Os

AD : No Abnormalities Detected
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Result of sampling time study (Male)

Hot  Apimal
r

Tes Do afte PCE/
Rot e r MNPCE
arti Sex NCE PCE (PCE+NCE)Ratio
le te mg adn ID of PCE /2000PCE
kg inis
rati
on
11001S 96 104 52.0 2 2000
11002S 105 95 47.5 2 2000
P. 50 M 24 11003S 73 127 63.5 0 2000
0. 00 le TOTAL — - - 4 6000
Mean - - 54.3 1.3 2000
ol S.D. - - 8.3 1.2 -
; 12001S 99 101 50.5 2 2000
H 120028 88 112 56.0 3 2000
% P. 50 M: 43 12003S 85 115 57.5 0 2000
2} 0. 00 le TOTAL - - - 5 6000
o Mean - - 54.7 1.7 2000
o S.D. - - 3.7 1.5 -
- 13001S 101 99 49.5 1 2000
13002S 84 116 58.0 2 2000
P. 50 M:e 13003S 84 116 58.0 0 2000
0. 00 le 2 TOTAL - - - 3 6000
Mean - - 55.2 1.0 2000
S.D. - - 4.9 1.0 -

P.O.: Per Os, S.D.: Standard Deviation
PCE: Polychromatic erythrocyte,

NCE: Normochromatic erythrocyte,

MNPCE: Micronucleated polychromatic erythrocyte
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Table 4. Result of sampling time study (Female)

Hot  Animal
r
Dos afte
Tes PCE/
Rot e r MNPCE
arti Sex NCE PCE (PCE+NCE)Ratio
te mg adn ID /2000PCE
le of PCE
kg inis
rati
on
21001S 102 98 49.0 2 2000
Fe 210028 88 112 56.0 0 2000
P. 50 21003S 97 103 515 0 2000
ma 24
0. 00 TOTAL - - - 2 6000
le Mean - - 522 0.7 2000
ol S.D. - - 35 12 -
. 22001S 92 108 54.0 0 2000
A
v Fe 220028 87 113 56.5 1 2000
Z P. 50 4g 220038 118 82 41.0 0 2000
24 0. 00 " TOTAL - - - 1 6000
o le Mean - - 50.5 0.3 2000
o SD. - - 83 0.6 -
=
23001S 89 111 555 1 2000
Fe 230028 104 96 48.0 1 2000
P. 50 23003S 77 123 61.5 0 2000
ma 72
0. 00 TOTAL - - - 2 6000
le Mean - - 55.0 0.7 2000
SD. - - 6.8 0.6 -

P.O.: Per Os, S.D.: Standard Deviation
PCE: Polychromatic erythrocyte,

NCE: Normochromatic erythrocyte,

MNPCE: Micronucleated polychromatic erythrocyte
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Results of main study in male ICR mice (Male)

Dose Clinical signs  Animal Body weight (g)

Test article Route ex e —
mg/kg Ohr  24hr ID Ohr 24hr
NAD NAD 11001 31.9 31.8
NAD NAD 11002 32.7 32.4
NAD NAD 11003 334 32.6
Corn oil P.O. 0 Male NAD NAD 11004 34.1 334
NAD NAD 11005 34.7 344
Mean 334 32.9
S.D. 1.1 1.0
NAD NAD 12001 31.9 30.5
NAD NAD 12002 32.8 31.2
NAD NAD 12003 335 332
P.O. 1250 Male NAD NAD 12004 343 342
NAD NAD 12005 34.8 342
Mean 33.5 32.7
S.D. 1.2 1.7
NAD NAD 13001 32.3 31.1
NAD NAD 13002 32.8 31.4
NAD NAD 13003 33.7 32.6
AEALYd  PO. 2500 Male NAD NAD 13004 34.4 33.2
NAD NAD 13005 349 34.1
Mean 33.6 32.5
S.D. 1.1 1.2
NAD NAD 14001 32.6 32.2
NAD NAD 14002 333 33.1
NAD NAD 14003 34.0 339
P.O. 5000 Male NAD NAD 14004 344 335
NAD NAD 14005 35.0 33.7
Mean 339 333
S.D. 0.9 0.7
NAD NAD 15001 32.6 323
NAD NAD 15002 333 32.6
NAD NAD 15003 34.0 32.9
MMC 1.P. 2 Male NAD NAD 15004 34.7 334
NAD NAD 15005 35.1 332
Mean 339 329
S.D. 1.0 0.4

P.O. : Per Os

[.P.: Intraperitoneal

S.D.: Standard Deviation

MMC : Mitomycin C

NAD : No Abnormalities Detected
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Results of main study in male ICR mice

Dose Hour after Animal PCE/
T?St Route Sex  administrat NCE PCE (PCEANCER  NINPCE/2000PCE
article mg/kg . 1D atio of PCE
mon
11001 88 112 56.0 3 2000
11002 100 100 50.0 2 2000
11003 99 101 50.5 3 2000
_ 11004 98 102 51.0 2 2000
Comn oil  P.O. 0 Male 24
11005 99 101 50.5 1 2000
TOTAL - - - 11 10000
Mean - - 51.6 2.2 2000
S.D. - - 25 0.8 -
12001 104 96 48.0 2 2000
12002 97 103 51.5 2 2000
12003 109 91 45.5 1 2000
12004 88 112 56.0 2 2000
PO 1250 Male 24 12005 98 102 51.0 1 2000
TOTAL - - - 8 10000
Mean - - 50.4 1.6 2000
S.D. - - 4.0 0.5 -
13001 101 99 49.5 0 2000
13002 105 95 47.5 1 2000
o1 13003 103 97 48.5 1 2000
=4 PO 2500 Male o 13004 92 108 54.0 2 2000
o o 13005 87 113 56.5 0 2000
== TOTAL - - — 4 10000
Mean - - 51.2 0.8 2000
S.D. - - 3.9 0.8 -
14001 99 101 50.5 1 2000
14002 104 96 48.0 0 2000
14003 88 112 56.0 1 2000
PO, 5000  Male o 14004 94 106 53.0 2 2000
14005 100 100 50.0 1 2000
TOTAL - - - 5 10000
Mean - - 51.5 1.0 2000
S.D. - - 3.1 0.7 -
15001 105 95 47.5 122 2000
15002 110 90 45.0 104 2000
15003 98 102 51.0 112 2000
15004 105 95 47.5 98 2000
MMC  LP. 2 Male 24
15005 98 102 51.0 101 2000
TOTAL - - - 537%* 10000
Mean - - 48.4 107.4 2000
S.D. - - 2.6 9.7 -
P.O.: Per Os

[.P.: Intraperitoneal
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S.D.: Standard Deviation

PCE: Polychromatic erythrocyte

NCE: Normochromatic erythrocyte

MNPCE: Micronucleated polychromatic erythrocyte

MMC: Mtromycin C

*. Significantly different from mice negative control by Kastenbaum & Bowman (p<0.05)
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APPENDIX

History profile of negative and positive control value

Historical control data (Micronucleus assay in ICR mice)

Historical control values of micronucleated polychromatic erythrocytes(MNPCE)

MNPCE/2000PCE  Range(MNPCE/2000PCE) %

Group Dose (mg/kg)
Mean+S.D. MIN MAX
Negative control 0 1.4 + 14 0.0 6.8
Positive control 2 130.1 + 259 107.4 183.2

Historical control values of ratio of polychromatic erythrocytes(PCE) to total erythrocytes

Range(PCE/NCE+PCE )

PCE/NCE+PCE
Group Dose (mg/kg) Yo
Mean+£S.D. MIN MAX
Negative control 0 51.7 + 5.1 38.1 59.0
Positive control 2 48.5 + 39 43.3 54.0

Negative control : Including water for injection, corn oil, 0.5% carboxymethylcellulose sodium salt

solution
Positive control : Mitomycin C (2mg/kg, LI.P., single administration)

The range was calculated by the control limit from Mean £+ S.D.

ATTACHMENT
Protocol deviation

20159 29 1303 29 2620] 20| AL} Yk SEIF 242 73.4% 9 70.3%2 A@AAC
= w91Ql 50.0420.0 %uTH ol EQich. HAAY 2-F& MM ooz solo] Hglon] Sl
el ol4ol glgol el 9t

Lo

>

ThebA, Yo S ofF2 AlFo A#Gol LS FAI Y e

re
2
rin
o
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S9 fraction quality control statement

.; Animal Information Part Number Information

i SPECIES: Rat LOT NO.: 3388 PREP: December 19, 2014

i STRAIN: Sprague Dawley PART NO.: 11-01L EXPIRY: December 19, 2016
i SEX: Male VOLUME: 2.1 mL INDUCING AGENT: Aroclor
| AGE:3—6 weeks BUFFER: 0.15 M 1254, (Monsanto KL615), 500
{ WEIGHT: 175-199¢ KCVLyophilization Buffer mg/kg i.p.

Al TISSUE: Liver STORAGE: At or below -20°C

I

i REFERENCE: Maron, D & Ames, B., Mutar Res, 113: 173, 1983, For Research Purposes Only
i BIOCHEMISTRY: Assayed according to the method of Lowry et al.. JBC 193:265, 1951
.:!‘ - PROTEIN: 34.6 mg/ml using bovine serum albumin as the standard.

[

i - ALKOXYRESORUFIN-0-DEALKYLASE ACTIVITIES

| Fold -

-‘:‘i Activity P450 Induction

| BROD  2BI1.2B2 29,1 Assays for ethoxyresorufin-0-deethylase (EROD), pentoxy-,

i benzyl- and methoxyresorufin-0-dealkylases (PROD, BROD, &
EROD  1Al,1A2 1047 MROD) were conducted using a modification of the methods of

il Burke, et al., Biochem Pharin 34:3337, 1985, Fold-inductions were
i MROD  [Al,1A2 10.1 calculated as the ratio of the sample vs. uninduced specific activities
i (SA's). Control SA's (pmoles/min/ mg protein) were 184, 92.4,

* PROD 2B1,2B2 110.6 226.7, & 15.5 for BROD, EROD. MROD and PROD, respectively.
il

ﬁe'! BIOASSAY:

1 - TEST FOR THE PRESENCE OF ADVENTITIOUS AGENTS

i Samples of S-9 were assayed for the presence of contaminating microflora by plating 1.0 ml volumes on

| Nutrient Agar and Minimal Glucose (Vogel-Bonner E, supplemented with 0.05 mM L-histidine and D-

il biotin) media. Duplicate plates were read after 40 - 48 h incubation at 35 + 2°C. The tested samples met

acceptance criteria.

- PROMUTAGEN ACTIVATION The ability of the sample to activate ethidium (EtBr) and
No. His+ Revertants cyclophosphamide (CPA) to intermediates mutagenic to TA98 and
j TA98  TAI535 TA1335, respectively, was determined according to Lesca, et al.,
o 3548 900 Mutation Res 129: 299, 1984, Data were expressed as revertants per

ug EtBr or per mg CPA.
Dilutions of the sample S9, ranging from 0.2 — 10% in $9 mix, were tested for their ability to activate
benzo(u)pyrene (BP) and 2-aminoanthracene (2-AA) to intermediates mutagenic to TA100, Assavs were conducted
as described by Maron & Ames, (Mutat Res 113: 173, 1983).

ul S9 per plate/number his~ revertants per plate

f' Promutagen 0 1 5 10 20 50
BP (5 ug)) 83 124 266 367 647 8352
jii 2-AA (2.5 pg) a8 293 1292 1943 1881 1726
|

{ -

I‘ | g__’. l,.' 2 v S

i Approved: | 12/29/14

}‘ LEC R TONCOLOC n I 8)
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O ANEALYS] ZG7 WANZE o] 88 MR FAIY

2 o
= AEE AEEA JAAEAIRAY FMAolGe] FEFFE &5t ¢sto] Chinese hamster lung
(CHL/IU) NZE o]&sto] FMAOIFAIES AAlstTh. Aels=ZdgAlde] Z2u, Aldede] Ade
TAIZEA 2] el giArE A F vTiARR /g Al A&A 2]l BltiAFEdA =& 312.5 ~ 5,000 pg/mLe]
SN WA T T3, TAIIA 2 HO] tjAr A BlTiAI g A W A& Aol vTAIgA ©
5 50% MEAJGANZE WAEX] Aokt whetA 2ZAIFe] Fu g2 TAIA e AR/ A E ]

A /dAlt AEAEe] BtiAr Al 25 AAlo]l UEhd 312.5 pg/mLoz ZARSHAT. EIT F1g
ki gfstol sHl 29 & 3HA &Fo= RSt Eot A7 SUETY UL A
Al 2o FARIA Y oA gAl R uliARR A AEA 2 vlTiAR A GAA| O GA
Ze g dUxwt vluwste] AFCR foot Sk WEYA Yottt 2y, FdTiEL O““iﬂol
A o

JAEE SAUERY vlmste] SAMOR o5 F7tHlnt. ol AN HE B AFEs A
AP AAFAO AL GAA oS S| S o2 WHHC

- 183 -



1 AJAAA9 7Ha

1) A=A

a1
2O =5 ANEZZFQl Chinese hamster lung (CHL/IU) cell line o] =% A]

o
=
7 @Al MEg SFote] RSy oS WSt

2) Good Laboratory Practice

Algo] nE WAL EJ(%QJ Good Laboratory Practice A& &435t3iC}.
WA T 7 E

A ZEOJOFEQI A 1A] Al 2014-67 & (201424 12 Q)

~

o

3) AA7IE

NED
“oorz

1 Z o]0k

~

2

o b3 AYr1EE FLSHA
=AY
OHAA 1Al A 2014-136 5 (2014974 30 )

H_

T X

I:I_n_,

S o o
19 in

oL o

o _|°
D-[l:l

4) @A

7138 FESNIERTHY
T FREE 247 a9 BAIY 466-4
369-901

5) A&7

7138 Eu =g

FA NEEEAl 2445 dAIE2 94 33, 165 (PHits, IT ulZEryd)

153-760

SR PR 2015 34 2¢d
AAMNA L 20153 349 2
AFFEA 20159 39 26
NEETEd 201549 4€ 22
6) AALR
4+
e A=A
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9) AFEZA

ot
e
ri
<
ry
=OL_"
2
rlr

ARIZE o] AHE RE At 347 @Y AtEREAle] wwth 1
AR 7| Bak AlolRIAlL Fojstel ARt

AGAta: A7 R2ALR, AGAIEA, F5E A

A ER

1) NF=2
(1) =AY JUEAeY
(2) Lot No. AEIS
(3) A A
(4) pH RS
(5) Azad 201549 14 2049
(6) FE7ZIFPEUS
(7) Yo 20159 1¥9 23Y9
(8) U 1246.08 g (&7]2)
(9 EBIAXRAIA (3.6°C ~ 6.8°C)
(10) 354 F53HIszTHY
(1) RolNRER A2
2) 23R
1 HA] Dimethyl sulfoxide (DMSO)
2 Lot No. BCBM8339V

)
)
CE:

4) A &AF SIGMA-ALDRICH, U. S. A.
) wEA M=ol RaA| 2ol Aat Al EAo] DMSO0] HEtElo] RaixE DMSO2 Asteit.
A
)

H783el 5000 pg/mL el 100H] stock S EAal] olsto] A AA FA HAHE
(Explorer Ex224G, OHAUS, U.S.A)Z A|FEAS k=) =
A5kt

(2) =B A

M

2Rl MY, ¢ R w2 Bee UASH] ot
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. - Stock concentration Final concentration
1l ok Al A ™ =]
e Pk %R (gl (g
- MMC 10 0.1
G 7 2] (6hr)
+ CP 500 5
&2 (24hr) - MMC 10 0.1

IR ZHEQ  mitomycin C (MMC, Sigma-Aldrich)= ZAFE4S 716t 838141712
cyclophosphamide  monohydrate  (CP, Sigma-Aldrich)=  dimethyl sulfoxide (DMSO,
Sigma-Aldrich)E 7}t & 83[A]# stock solutiong ZRA|5IETH FHAYPARAESAL A EHo)| 40}
o] 2A2 Y51 (-80°C ~ -60°C)of] =5} ct.

rlot

(1) 32A71%% S9 (Molecular toxicology, Lot No. 3388)at A &4 &/do] Qst BXQIAIES
grsto] IAIEAA R AF8stGTt S92 A& WE o] Hitstu AFEAIA s Sste] AR5

89 Ed=el 4 Amount / pL
Rat liver S9 fraction 582 upL
0.4M MgCl, - 1.65M KCI 20 pL
0.1M glucose-6-phosphate 50 uL
0.1IM NADP 40 pL
0.2M sodium phosphate buffer, pH 7.4 250 pL
Sterile distilled H,O 48 pL

(2) S9 £¥= 5%

6) A2l

(1) A=z

Chinese Hamster Lung (CHL/IU) cells

(2) AlElolg
stoleatololy xAsta, Alel FMAoIAEOA 2ol AgED Qon] J|EARst ERE
CHL/IU AE Melshoicy,

3 =€
American Type Culture Collection (ATCC, U.S.A.)oj|A 2006¥ 10¥ 26Yof Llst CHL/IU
MEZZ (Lot No. 3375917)5 Atf vjYdstict.
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Ao ek

Heat-inactivated  fetal @ bovine serum  (FBS, Invitrogen)¥t  antibiotic = 89
(streptomycin/penicillin, Invitrogen)o] ZtzF 10% % 1% A7}=l Eagle's minimal essential
medium (EMEM, Invitrogen)& tjokaio 2 A1&35t0, 5% CO, 7l 239X 37°C ujgF7] oA j
oFel et

Nzo] H&E

H = AZE= 0.05% trypsin-EDTA 89 (Invitrogen)2 A71sto] vjY Z0o]E vHijgdoz 2
B NZE 22 st 89 AZEs 1000 rpmoz 537t A2 2stlth. 45d2 AA Al
I = FBSZ dEA]7 DMSO (Sigma-Aldrich)E &% 10% HEs Y1 T Z2HEQ EHo
Yy Brotelh BAG At EALYEL (-80 ~ -60°C)0] 2447 Fob wEstn, 1 5

of AR 0] BHsteict ofolRTetxute) o o] ohsy Eelstsct
Alchel g

5ABEY ABg F24E0A =9 F EMEM djfoio] 21, 1,000 rpmollq 5%7 €A
2okt A5HS AAS &, EMEM sjgdioz HAHAIZTH NZAEH wiFSaetaTol &
7, 5% CO7t sa&+ 37°C vig7]olA widstict. N7} sjgZetad wfg@A ] 70 ~
AFsaL, 0.05% trypsin-EDTA 898

80% o]4r ALE o NELFEfS W2 A7isto] sidE2tas
digogHe MEZE 25t 228 AZe 1,000 rpme =2 537t dilEesto] JsdS
A7AgE &, EMEM Hjgoo] dHAZT. NEZAHH G vjgFEetAazo] &7, 5% CO7t 5%+
37°C Hﬁ%}ﬂoﬂﬁ v 5o

Ao

AR oA FolE 24710] olste] NES ALY,

I>

M|z} o Z2tA30] 0.05% trypsin-EDTA &8 7isto] wief 22t

v < 3 ulto 2 B E
MzZS F2st, #2¢ Az 1,000 rpmoz 537t AYZstAT. %

gsdS AT =,
EMEM ujQFolio] &Her A|ZCh A|EE A4ste] 3 x 10* cells/mL2 60 mm (3 mL/plate,
SPL) Z2olEd| BF35ld 5% CO7F wa&H+ 37°C vig7]oA 383 vigsted

N ANE = 2%

(1)

AESEEBARE Bolel CHLAUA R BRI Aol seg W] Akl cheat 2
o] 23ystech,

A s=28AY

ofr
1
1T
o
Rl
0%
1
i)

o AlF24A9 ARE GAIIAEHe iArR/dAILE BlTiArR A, AE5A
25 3125 ~ 5000 pg/mLe] L=FoflA AT Qi)
o] tiAFE/dAIL; vITiARE Al & ASA O] vgiAIE A =& 50

T3, QAR
% AlZAIA L TAE A ol
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(2) BAE

whetA 2AEY] AnE&F

o= xAo qau»m25pgmmgi.§ﬁﬂ
2 ARsidd. duEs

AFFL Tt Zol 4gsta

A S9 mix A Al 7F o=
+ SGAIZEA 2] (6hr) CP
A 7 2]
- GAIZEA ] (6hr) MMC
AEA 2 H - AE=12] (24hr) MMC

8) AlddH

(1) A s=28AE

|t
lv

QAPAE SRR L APRLT wjgol] S9 EHES Al
t

7 35 phosphate buffer saline (PBS, Invitrogen)® A&t Af v

HieFstelnt. vtiAE dA= SO ¥ ES A7 ¥2 s8dad R AIgEd sidde A
TR AEA 2oz Leednh TARE ‘431343 AgEdS 6 AR iR o PBS 2 Al
7

Mot A vixlo2 wAste] 18 A7 B stk A&AW L 24 AT A vhFAct

MZo 0.05% trypsin-EDTA 8088 A7}sto] HjQF Zefo]E ujd oz WE Ax
Balst HJZ= 1,000 rpm of|A] 587 YAlRa|stgct ALSole &St
£ ettt 12]1 hematocytometer & 0] 83510] A& A

T
_O'ﬂ
52
o

HAIA Y A A SEHE Alded ' FE9dE (CP)E RS s S9 2%
=2 A7teto 6 AIRT widstdth. 1 & PBS 2 AJAStAL Af viFlioz wAlst 18 Al BiYF
SHATE GAIMA Y i dAls ddx, Aged R FEHEEE (MMO)S Ret
gijFeo]l 6 AIZt wl<fel thg PBS 2 A|ASHiL A H%@Ei wWASE] 18 AIZF BiQF shict. A
ER2 O v dAlE 24 ARE AL wigSiTh T 2709 plate & AR&SEIH

9) S2tol= A=

(1) A= 7 2A1ZF A9 colcemid (Invitrogen, U.S.A.) WM& RE=o7F | yM £= 0.25 ug/mL
7h =8 Attt B & 2 0.05% trypsin-EDTA &85 A7tsto] BiFEolE v o282 H
NZE BZ st1, B2 AZE 1,000 rpmO =2 587 JABISIPLE RS 27 g & 0.075
mol/L. KCl $8%8& A7tsto] 37°ColA 3087F whx]steict. 2§ W7z 1A (methanol : acetic
acid = 3 : 1)2 A7lsto] 1,000 rppmOE 57 YARelst & AFSolg A|Aste] wnAsiet. 1 %
vorex mixerst#HA] 3 mLe] W@7zF ARG A7tste] 2,500 rpmO. & 5
A, OF 28] o]4f whEsto] ZF Seo]ET 2004 AAE ARt

(2)5% Giemsa 8802 3027 FASHA] 200709 FES7IM =M A o] 2 AlSshAt.
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10) #&

AR HOIA AEAYHY] &A= S2olE HAS WA

(D) °F 8F & A& 200719 2EF7IMEZE 049 1,0008f sigz WASHH, FAA 204
= WEsko

T2 o]/} (numerical aberration)

(structural aberration)i} A o|A}t (numerical aberration) &5

T-Z=o]/} (structural aberration)

AR D gap (ctg) PIEEA (poly)
FAEAY A (ctb) SIS} (endo)
AALAY HLF (cte)

HHAAE gap (cs)
AAAE A (csb)
AAAE L2 (cse)
Fragment (frg)

(2) FxoIF2 EMEAF (chromatid type)ut HMAYP (chromosome type) & F&5t0] A4 1%

2 e
c}.
11) ARE ] B
AR IA G L Thge) WY7IES hEste] 1 Aurt Hgsithn BT
() SduaEe ® Fdizde] Aol FA LA} historical data He] ol Qlofof gt
ot

12) B7hgy
(DGR &

ofSetA (1988) 0 o5kt

L AEagvolste (EMS) ZRETABEUI (MMSE GMA oy

(2)4 A2 5= 200719 Z2EF7IMZA FAA Y] ~5 HAISIAH

B)rxolte 2 AMAET GMERFEoR THs) At

(4)Gap2 BMZAY HEoh §2 202 F RS Aste dMA ol 2LAIZIA] okt
(5)4A 0]/ 48[ 5A| o]/l polyploid ¥ endoreduplication?H-2 H7}sHiCt.

(6)7xoldol E5E DN ol 2= AEET PHAZ A2 Assti, FALel 3 Nes 9A

ol s 2 sk,

13) xtzo] £AA ]

MR O|AFS THAl= A EO] EYIE= SAS m g 78S A}8510, Fisher's exact test (Altman,
1993)0] oJslf S/duizv Al ¥ STy FHdUETY FAAF A5 HAISHIH.
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Sk

3. 2%

e

1) A2l s=2%Ad (Figure 1)
AelsedgAdel 21, Aldad] A GAIAH] At/ dAL vitArE A 2 A4A
2| HO| vthARE /A 2% 312.5 ~ 5,000 g/mL o] &FollA HAE I

5t GAA YO AR ARt BITiAR Al 2 Aol BAEA B 5 50% AlEAA
o7t ParE| R orct

whetA A A2 TARIA Y oAb dAI Bl dAl R A&AEY H|diAr
A B AuE&FS mste] 8] 29 & 39 &Fer HdAsta, 27 duRda Fddx

T2 5

2) BA1E (Table 1)
A9 Aut, AldEde] A TAIZEA
AP A =5 312.5 pg/mL &4

of tHAR dAI vITiARE A R AEA 2 ¥ v

i)

GuRlY] FE L 28 o PVEL 247 0.0, 0.0 L 0.0%2 AHQIch TAHEL wojA
99 2 781, 1563 U 3125 pg/ml o] RAFIAEE U 2ah QA PR U 44
OgUEL 212 00, 0.0 U 0.0%2 AL, A% uchAR A H 78.1, 156.3
U 3125 pg/mL o) HAFIARS BRY Aok AW TE U 28 oL 22 0.5, 05
% 0.5%2 aelEolc

THAEA O] A dAIe Ff 78.1, 156.3 B 312.5 ug/mLQJ a5/ IMEE W 2
A

2

EG, TAZH O A ASH Bl A, ASARNe) wcAE YA FHRETY B
ARl P& U 2A o PFUEE 247 110, 12.0 U 27.5%2 =k,

b, RE ReTe SHUARY vlmste] SAMOR Qo Atol: WA oich.
SARIAEEY] oAl B A, AR Bl A PR

23t vl@ste] EAMOR Axst AMA OIS STt (Fisher's exact test, PO,

0.
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Summary of results obtained from chromosome aberration test (main study)

No. of Structure
S9 Exposure Dose ce.lls Normal aberrations Numer‘ical
) peroid csg| ctg | csb | ctb | cse | cte | frg |poly|endo -gap | +gap | aberrations
mix (ug/mL) | analyz cell
(hours) q cell cell (%)
© %) | (%)
100 (1(1]0]0,0]0]0]O0]|O0 98
NC 100 O[O0 ] O0O]O0O|0]0]O0]O0]|O0 100 0.0 ] 1.0 0.0
10000 0]0]O0]0|0]0]O0 100
78.1 10001 ]0]0]0]O0|0]0]O0 99 0.0 1 05 0.0
1000 0|0]0]O0]O0|0]0]O0 100
+ 6 156.3 100 loTolololololololo 100 0.0 | 0.0 0.0
100 | O | 1 0|0 ]0]O0|0]0]O0 99
#312.5 0010 00 0olol ool ol o 100 0.0 | 0.5 0.0
5 100 17102 101(12]0]01| 0 86 11.0* 13.0 0.0
pc:cpyl 100 | 4| 510|029 |0]|0|O0 88 ) ) )
100 0O 0] O0O]O0O|0]0]O0]O0]|O0 100
NC 100 0[O0 ]O0O]O0O|0]0]O0]O0]|O0 100 0.0 1 00 .
100 0O 0] O0O]O0O|0]0]O0]O0]|O0 100
78.1 100 00| 0]0]0]0|0]0]O0 100 0.0 1 00 0.0
100 | O | 1 0|0 ]0]O0|0]0]O0 99
6 156.3 100 O 0] O0O]O0O|0]0]O0]O0]|O0 100 0.0 1 05 0.0
1000 0]|0]0]0]0|0]0]O0 100
#312.5 0 lo 1 1o ool 0ol 0ol ol o 99 0.0 | 0.5 0.0
0.1 1000426 |0]6/|0]0/|0 87
. *
®C¢ oo lal2al6l1|alolol] o] g [1207130] 00
) MMC)
100 0(2]0]0]0]0|0]0]O0 98
NC 100 00| 0]0]0]0|0]0]O0 100 0.0 | 1.0 0.0
100 1(0]0]0|0]0]O0]O0]|O0 99
78.1 100 O] 1[0 01O 1 0] 0] 0 99 0.5 1.0 0.0
10001 ]0]0]0]0|0]0]O0 99
be 183 Moo T Ta o o o To oo o7 ] 05| 20| 00
10000 2]0]0]0|0]07]O0 99
#312.5 0o lo 110 0ol ol ool ol o ) 051 1.0 0.0
0.1 100 |1 (7 |11 8] 01]19,0] 0] 0 76
. *
®C oo 1|8 0|3l o|33]olo] ol e [27F33] 00
MMC)

ctb: chromatid break, cte: chromatid exchange, csb: chromosome break,

cse: chromosome exchange, ctg: chromatid gap, csg: chromosome gap, frg: fragment

poly: polyploid, endo: endoreduplication,

NC:DMSO (Dimethyl sulfoxide)

CP: Cyclophosphamide monohydrate (5 pg/mL), MMC: Mitomycin C (0.1 pg/mL)

*x: P < 0.05, significant differences between control and treatment group by Fisher's exact test
#: Precipitation
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APPENDICES

Historical control data of negative control in chromosome aberration test

CA Historical control

data
Structural aberration
. cells excluding MIN( | MAX(
Group Hour S9 mix N
gap(%)(Mean + SD) %) %)
+ 75 0.2 + 0.4 <5
Negative control oh - 75 0.3 + 0.5 <5
24h - 75 0.3 + 0.4 <5
6 + 75 23.6 + 8.1 7* 40*
Positive control - 75 17.6 + 5.5 7* 20%*
24h - 75 26.1 + 6.9 12* 40%*
. Numerical aberration MIN( | MAX(
Group Hour S9 mix N
cells (Mean + SD) %) %)
6h + 75 0.0 + 0.0 0 <5
Negative control - 75 0.0 + 0.0 0 <5
24h - 75 0.0 + 0.0 0 <5
6 + 75 0.0 + 0.0 0 0
Positive control - 75 0.0 + 0.1 0 0
24h - 75 0.0 + 0.0 0

N: chromosome aberration test total number
* » Mean + 2SD
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Certificate of analysis for CHL cell

ATCC

ATCC® Catalog Number: CRL-1935™
Designation: CHL/U
Lot Number: 3375917

Certificate of Analysis for ATCC® CRL-1935™

Test

Specifications

Results

Post-Freeze Viability

2 50% average

92% average
(range of 89% to 98%)

Morphology

Fibroblast-like

Fibroblast-like

Mycoplasma Contamination (Hoechst DNA Stain and
Direct Culture Methods)

None Detected

None Detected

Post-Freeze Cell Growth

Cells are able to be
successfully subcultured for
two passages post-freeze

Cells are able to be
successfully subcultured for
two passages post-freeze

Interspecies Determination (Isoenzyme Analysis)

Hamster, Chinese

Hamster, Chinese

Bacterial and Fungal Contamination

None Detected

None Detected

)

N
BTN

/e
K

06 December 2006

Kim Ellis
Quality Control Supervisor, BioProduction

Date

ATCC hereby represents and warrants that the material provided under this certificate has been subjected to the tests and procedures
specified and that the results described, along with any other data provided in this certificate, are true and correct to the best of

ATCC's knowledge and belief.

This product is intended to be used for research purposes only. It is not to be used for drug or diagnostic purposes nor is it intended
for human use. ATCC® products may not be resold, modified for resale, used to provide commercial services or to manufacture

commercial products without ATCC's prior written agreement.

© 2006 ATCC. All rights reserved.

The ATCC trademark and trade name and any and all ATCC catalog numbers are trademarks of the American Type Culture

Collection.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA

wwi. atcc.org

800-638-6597 or 703-365-2700

Fax: 703-365-2750
E-mail: tech@atcc.org

or contact your local distributor.

-Page 1 of 1 -
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S9 fraction quality control statement

.; Animal Information Part Number Information

i SPECIES: Rat LOT NO.: 3388 PREP: December 19, 2014

i STRAIN: Sprague Dawley PART NO.: 11-01L EXPIRY: December 19, 2016
i SEX: Male VOLUME: 2.1 mL INDUCING AGENT: Aroclor
| AGE:3—6 weeks BUFFER: 0.15 M 1254, (Monsanto KL615), 500
{ WEIGHT: 175-199¢ KCVLyophilization Buffer mg/kg i.p.

Al TISSUE: Liver STORAGE: At or below -20°C

I

i REFERENCE: Maron, D & Ames, B., Mutar Res, 113: 173, 1983, For Research Purposes Only
i BIOCHEMISTRY: Assayed according to the method of Lowry et al.. JBC 193:265, 1951
.:!‘ - PROTEIN: 34.6 mg/ml using bovine serum albumin as the standard.

[

i - ALKOXYRESORUFIN-0-DEALKYLASE ACTIVITIES

| Fold -

-‘:‘i Activity P450 Induction

| BROD  2BI1.2B2 29,1 Assays for ethoxyresorufin-0-deethylase (EROD), pentoxy-,

i benzyl- and methoxyresorufin-0-dealkylases (PROD, BROD, &
EROD  1Al,1A2 1047 MROD) were conducted using a modification of the methods of

il Burke, et al., Biochem Pharin 34:3337, 1985, Fold-inductions were
i MROD  [Al,1A2 10.1 calculated as the ratio of the sample vs. uninduced specific activities
i (SA's). Control SA's (pmoles/min/ mg protein) were 184, 92.4,

* PROD 2B1,2B2 110.6 226.7, & 15.5 for BROD, EROD. MROD and PROD, respectively.
il

ﬁe'! BIOASSAY:

1 - TEST FOR THE PRESENCE OF ADVENTITIOUS AGENTS

i Samples of S-9 were assayed for the presence of contaminating microflora by plating 1.0 ml volumes on

| Nutrient Agar and Minimal Glucose (Vogel-Bonner E, supplemented with 0.05 mM L-histidine and D-

il biotin) media. Duplicate plates were read after 40 - 48 h incubation at 35 + 2°C. The tested samples met

acceptance criteria.

- PROMUTAGEN ACTIVATION The ability of the sample to activate ethidium (EtBr) and
No. His+ Revertants cyclophosphamide (CPA) to intermediates mutagenic to TA98 and
j TA98  TAI535 TA1335, respectively, was determined according to Lesca, et al.,
o 3548 900 Mutation Res 129: 299, 1984, Data were expressed as revertants per

ug EtBr or per mg CPA.
Dilutions of the sample S9, ranging from 0.2 — 10% in $9 mix, were tested for their ability to activate
benzo(u)pyrene (BP) and 2-aminoanthracene (2-AA) to intermediates mutagenic to TA100, Assavs were conducted
as described by Maron & Ames, (Mutat Res 113: 173, 1983).

ul S9 per plate/number his~ revertants per plate

f' Promutagen 0 1 5 10 20 50
BP (5 ug)) 83 124 266 367 647 8352
jii 2-AA (2.5 pg) a8 293 1292 1943 1881 1726
|

{ -

I‘ | g__’. l,.' 2 v S

i Approved: | 12/29/14

}‘ LEC R TONCOLOC n I 8)
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O JAEAt2 Y9 Sprague-DawleyHEZ o] &2t 135 e FpRo SZAY | 45 5
a %
Al 4 Sprague-DawleyZHES 0|85t A|FEHQ AAEAIYS 1353 ¥HE G159 Al
] Sluwtg BAsH S4dw¥ete] 7t o5 Eelst]

=
e S4uRea g e Boksta, 4%
st AAJsHRTE & AP Fo&FF2 0, 1250, 2500 % 5000 mg/kg/day= -4 Z12H10 UF2o
13 Fostdal, gj5+2 0 ¥ 5000 mg/kg/day &F=2 <-4 2425 utg|o] 135 ¥H=
I7e SOtk WAV SO QubEAL A, Alw WAL, Gusra 2t
e, 5 Folshd AA}, FMX5IEHA] 74;\} AT S - I
2o ZAE Aastdch. WAYIZ B9 @2 0, 1250, 2,500, 5,000
mg/kg/day FolToA AlFEA Fojo 7]dst A= WAEA] ddth. Fo7IZF &2, &4 1,250,
2,500, 5,000 mg/kg/day Fol M oA A|lFEA AH (compound-colored feces)o] X|&Alo0z
ARt -4 1,250, 2,500, 5,000 mg/kg/day FoAwolA AE, Atw HATF, S AL, At
A AL A71sd R a0 Aol AldEAE Fofoll 7IQlet el Heke WAEA] Akt
Al dAbEat, 5,000 mg/kg/day Tl AldEA FoioF wAH oA wAEK AN
Colder F o, AAEAIRYS 135 ¥hE HAARA =44 A
4 2% 5,000 mg/kg/dayo]dQl Aoz HHHG

=
mjo

02 12 l~>*
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AERRISE T

Ald=A

+ A@2 Y4 Sprague-DawleySHEES o] &3] AP AYSAIRLS 1351 W=
Hehts S899es dAdS Botstal, 4339 o543 st =/ddste] 79y o
flsto] AAlstRint.

Good Laboratory Practice Regulations
HAGAIE 27T
AZOJFEQIAA 1LA] Al 2014-675 (20149d 24 12¢)

715t AAsHITH

O|FE59 =GAIAYIE

AL ZOJOFEQIAA 1A] Al 2014-1365 (2014¢ 74 30¥)

ol 2|z}

788 FERINFEREHY

FA IREL 38T 293 BA 466-4

369-901

A&7

71348 Gl /R

> A MESEA 28+ dAIEE 94 33, 155 (PHMHs., ITo]l2ere)) 08511

SES 02-2027-5775

Al

AR 20161 08¥ 25¢

TE 94Ty 20163 08 26

o e 20161 09¢¥ 01 (5=7), 201613 09€ 02 (LH)

Fof 717k 20161 09€ 02 ~ 201613 12¢¥ 01¥ (%)
201613 09€ 03Y ~ 20161 12€9 02 (&H)

! 20161 129 02 ~ 20164 12¢¥ 03Y (FA1E )
201641 129 30¥ ~ 20161 12€¥€ 319 (3] &)

AdETEY 20173 05¥ 12¥

ANEEEY 2017 05¢¥ 26
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JER

Ad=2
=249 ddEAed
Lot No. GS0(001)

o2

Ginsenosides

3

e

Axa 20164 07¢ 229

a7 2017 07€ 219 (Mz & 29)

A5rY O 20164 08Y 07Y, @ 2016\ 08Y 20

AL @ 1105.73 g (87123, @ 9274.25 g (&7] %23

HIRAAL (19.6 ~ 26.7 °C), AL

HIA FYAY Q573

T3A ad

Tt A g2 #e AE F8 5 U

BYA

¥A "z =s (HfsheE= 2, Lot No. J5N5K21, PAP1K21)
ggzses JWAEIE Lot No. KAIS068 2B, KAI4029 4B)
Y@z a2 (Lot No. 15-094, 15-095, 15-096)

BARAAL

AEEAY =X € #H

A2 ZA|

Fol g AAA = (Explorer Ex224G, OHAUS, U.S.A)=Z A4S ALt &, £IAE 76t 474

=% (0, 1,250, 2,500, 5,000 mg/mL)& EA|5}AT}

zA20] B4
A2 A, PN P EEEAS Wra Axsr] ot

A@A
z= a A& 2Nt Sprague-Dawley (NTac:SD), SPF
234 @itetutol o

A@A A7 ol

Sprague-DawleyZH E= ¥t =/JAIo] de] AFRE|L Qlon, vlud 7| xAt=7F F5Fsto] A5t
Al 2 5 298 2 Az

.55 0f2], 5 23, 162.3 ~ 1843 g

, b5 o], 5 =3, 139.8 ~ 1649 g

WAL Al 8, sE. 73 2 AE

, 50 O], 6 218.1 ~ 2465 g

, 50 o], 6 171.7 ~ 2153 g

oS 4> 4m oS 4> o
PO A D5 N M

T;:Eq s
O
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[9)

CARIANE ] gtk 5 ~ 6% olge] 231zt F oje
o1g

H

ol SOPo] w2} 2]

A A

[9)

|2 78 A<

3

a

[

Alofl &2 w2

ols=< Al

L

AR L AR A8
X

III

ofy
Ho

717 1 ~ 2 ule

a

51

[e]

Polycarbonate cage, 420W X 270D X 180H (mm)
oAl

19.1 ~ 25.0°C

34.3 ~ 69.1%

st

10 ~ 20 =J/AIZE

oK
~
ol

5189l Ul 4

O
o] outel AAX|4E Polycarbonate 4% (500 mL)

]_

o
RIS
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16A1ZF o]} AAIAZl 58S isofluraneC @ OhF|ste] ErjgmWo2 e Pt A 5
=

R 0]

mLE &2 1A|9l EDTA-2K7} 50{9l= vacutainer tube (BD, U.S.A.)o] £Ust & 515}
AL A5t AEEARA7] (ADVIA 2120, SIEMENS, US.A)Z t5 d55 5745t
¥ o 9 = 4
g x10°
(erythrocyte count, RBC) cells/uL Flow cytometry
R B g/dL Flow cytometry,
(hemoglobin, HGB) Cyanmethemoglobin
St E AP EX
(hematocrit, HCT) %0 Calculated
Bt G784
(mean corpuscular volume, MCV) fL Flow cytometry
Rl R A S
(mean corpuscular hemoglobin, MCH) pg
HadAYE R I 2N FE Calculated
(mean corpuscular hemoglobin concentl g/dL
MCHC)
Rt x10°
(platelet, PLT) cells/uL Flow cytometry
Wyt x10°
(leucocyte count, WBC) cells/uL

Wy -8 (WBC differential counting)
- 5335 WE T (neutrophil, NEU)
- "5 (lymphocyte, LYM)
- &35 (monocyte, MONO)
- 2S5 A ¥ S (eosinophil, EOS)
- 97154 WES (basophil, BASO)

gHET
(reticulocytes, Reti)

%

%

Flow cytometry,
Peroxidase stain

Flow cytometry, RNA
stain

ooy AN AEE o & oF 1 mLE 3.2% sodium citrate?t §7 )= vacutainer tube (BD,
UK)ol] #Rlste] @2 EXA7] (ACL ELITE PRO, Instrumentation Laboratory, U.S.A.)E& ©o]&35}o

g o= @ 9 =40
e S Nephel
(prothrombin time, PT) ec ephelometry
BRI EZH Zel el A7
(activated o ] Sec Nephelometry

(activated partial thromboplastin time, APTT)
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gogstor 7}

AEst gl = oF 3 mLE clot activator?} £90{9l= vacutainer tube (BD, UK)o] &3t 15 - 20
B2 Aeo] 2RA7 B, 1083 YARsto] BAS Relstytt. Reld WHos PolAsislaly|
(Hitachi 7020, HITACHI, Japan)et AsjAEA7] (PDC-800, FUJIFILM, Japan)S ©o]&3%to C}g st2&

=7stqct

g = o 9] =AW
ALT (Alanine aminotransferase) IU/L IFCCH
AST (Aspartate aminotransferase) IU/L IFCCH
ALP (Alkaline phosphatase) IU/L P-NPPH
BUN (Blood urea nitrogen) mg/dL Urease-UVH
CRE (Creatinine) mg/dL Jaffe ™
GLU (Glucose) mg/dL UVH
CHO (Total cholesterol) mg/dL Enzyme
TP (Total protein) g/dL Biuret™]
ALB (Albumin) g/dL BCGH
T-BIL (Total bilirubin) mg/dL Evelyn-Malloy ¥
TG (Triglyceride) mg/dL Enzyme "
IP (Inorganic phosphorus) mg/dL Enzyme "
Ca*" (Calcium ion) mg/dL O-CPCH
A/G ratio (Albumin/Globulin ratio) ratio [ALB/(TP-ALB)] 4t&
CI' (Chloride ion)* mmol/L A=H
Na“ (Sodium ion)* mmol/L A=
K" (Potassium ion)* mmol/L A=

S B2 57

37
BE =20 "isto] AT £ 929, o542 120909 isofluranetty stof]l g R HPsto] QF
A A7) Beteint
B7Ned 573
RE F=0 Wst o5 A7l "t $F2 545k, AAAS teh B SIS AESHA
ok 5971 Qe AV -9 SAE Tetel SstAnt
=48
- ] (brain) - ¥ 8k=Al (pituitary)
- 217 (heart) - ¥ (lung)
- ZF (liver) - ¥]% (spleen)
217 (kidney) - FLA* (adrenal)
T8 (testis) - A (prostate)
A" (ovary) - A8 (uterus)
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mRgelshy 24
42 AARE 2E F29 diste 39 A7-2AE AEst 10% 5/4¢E 22UH LA (neutral
buffered formalin)o]] Ast¢ 1, 13 & Otl= Davidson 1Mo 1A 3T}
=4 g =
- ¥ (brain) - ¥ A (pituitary)
W 2 B3EAY (thyroid  and
parathyrmd)
&1 (thymus) - # (71384 EZ3H (lung including bronchi)
- 713 (trachea) - A% (heart)
- ZF (liver) - )7 (spleen)
- A% (kidney) - F-Al (adrenal)

bl (eFshAL, AL, el
(salivary gland: submandibular, sublingual and parotid gland)

- 2% (esophagus) - 9] (stomach)

- 4o]x]% (duodenum) - 3% (jejunum)

- 3% (ileum) - "7 (cecum)

- A% (colon) - A% (rectum)

- #% (pancreas) - L3} (testis)

- F313} (epididymis) YA (prostate)

- A (seminal vesicle) - A (ovary)

- Zb" (uterus) - 2 (vagina)

- ®F4 (urinary bladder) - o}s} "4 (submandibular lymph node)

- A7t P32 (mesenteric lymph node)

- ObE (A Y E3h 2 3l E] ek (eye including optic nerve and harderian gland)

- Al (M35 (mammary gland: inguinal) - I35 (A3 H) (skin: inguinal)

- = (FT X3 (sternum including bone marrow)

- EF (5 X3P (femur including bone marrow)

- 8] (tongue) - 24~ (¥5) (spinal cord: thoracic)
v Eg AUl 22 o] &Efol=o EAstE A v AT

nRE A7lAAe A, 4 U et mo) 59 QubAe AARRYE AN ANARS At
485t S Hematoxylin & Eosin (H&E) A2 AR]5HYCE.
EAYalad At tage 18dwe] BE Aol A7) £ tiste] AAIsHAT.

S
A2 AlE, Abr ARTY, =3F, SASHA Al @AgetetA Aar 3 TSl tiste] SPSS
program (SPSS 16.0)2 Ar&ste AA|stict.

Levene testS £3to] SE4MJo] Q™M One-way analysis of variance (ANOVA)S AA|sto] 8.9
‘go] AEHU AredP R Scheffe 4GS HAISHAL, S&AMdol 71Z=H Dunnett's T3 442 A
Alsto] tiRTate] Fod2 =HRIsIAT (RA4E: T5 5%).

52 S2AtY 4% Student T FAS HAISHIH (FA4FE &5 5%).
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An 2 A
qursy

(Table 1, Appendix 1)

315713 & tix2<+9] 10t2] (Animal ID :11015)0A] 2]57]|ZF Day 13 of AfY-&=o] YA shlo.
E0{7]7F ZoF -4 1,250, 2,500, 5,000 mg/kg/day Fo4++ HH A AMH (compound-colored
feces)o] THEE|QITE. AP BANHLS AP B ojst Moz APBA o5t SA4Wsto] 7|Qlst

e ohd oz wusei.

A5 Hst

(Figure 1, Table 2, Appendix 2)

W71 &9 R AlFER RoToA diadtu v Al ARCR [Jod e AlFY weke oA
E]A] Sk

AR
(Table 3, Appendix 3)

WAYIZE S 271 1,250 me/ke/dayRolTol A Bol 5 3, 9, 10, 125 o chaFol uls] 904 9
t ARAAFY 24 Eb 2ARF0] WAL, 5000 mg/ke/dayEoiToN Fof F 2, 3%0] )x
Tol wish fo4 Ut ARMAYY Pa Ex ZayFol WAHUL ARMAYY Far 1 s

_,.‘

%71 5,000 me/ke/day FolTolA 8% 3% chmpol vlsh 9y At AR
E& B7hA%o0] WA,

(o]

(e
ZAojsto] S48l ol g o2 ALRESC,
],

NECEER

(Figure 4, Appendix 4)

2= AFEA FojdolA Fojo] oJst JFo 2 HHE= Ak gt
W 7}

(Table 5, Appendix 5)

2= AFEE B oA Fojo ot JFor HHE= Aube gt

FAstA A}

(Table 6, Appendix 6)

ZFAETO] -4 1,250, 2,500 & 5,000 mg/kg/day T} 359 -4 5000 mg/kg/day Fo
oA AldEAo o3t JFor THE = A= QIS

&7 5,000 mg/kg/day FolTolA SUEIEAR] (HGB)| +A] daddol A= dor, Jujsh He
ozA, tfFZ wid dioly 4ol ¥Eoly, g dd WHeprt FWEA] odor FgsA oduje gle A

o= wWostIct

G AAYS}SHA AL

(Table 7, Appendix 7)

FAETY 44 1,250, 2,500 & 5,000 mg/kg/day Foiwtit &5+ -4 5,000 mg/kg/day Foq
oA AlFEA] o5t J&Fo 2 HWHE= A= ¢lodth
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270 1250 me/ke/day Sol@olM  Aeoleld (Crea)e] 42 F7PAFol BAHYUL, 5000
mg/kg/day £ol2oIA EF (Gl 27 4ol WAHUA, Fujet WFO2A, Chi v o
oe] o] WEolu], ChE B Walst TRl ol SR ool gl o2 THsigch

o o =

s 2ol 471 5000 mg/kg/day So{Zolq  (P)e] A7t chaol ulah 904
PAEQL 97 5,000 mg/ke/day SolTolA AEHE (ClO] HA7F ol b5
g PaLE|Q)

A5G =8
(Table 8, Table 9, Appendix 8, Appendix 9)

FAETY 44 1,250, 2,500 # 5,000 mg/kg/day Foiwtit 8549 -4 5,000 mg/kg/day FOq
T4 Fojo ot PFFo 2 WL wish= WANEA] Fofct

ks |

(Table 10, Appendix 10)

FAETY 44 1,250, 2,500 & 5,000 mg/kg/day Foitit S5+ -4 5,000 mg/kg/day Foq
TolA AlFEAo] ost o2 WHEE= A WAEK] ok

xAgajata A}
(Table 11, Appendix 11)

5,000 mg/kg EojF @ F2FoA] A|HEA 95t A3}
o ¢ WHH £{S2 ¥ AAYAYYe=A S5 WEEHE Y

T

=
T
A

oo 3 A7sloIA, QUFAeLS 135 W

oz = Ay =7 3+
(NOAEL)% 21 BT 5000 me/kg/dayolatel ZoE wehect
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Figure 1. Body weights in male SD rats
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Figure 2. Body weights in female SD rats
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TABLES

Table 1-1. Summary of clinical signs (Main Group)

Sex: Male

Group / No. of Clinical si Days

Dose (mg/kg/day) animals lcalsigns 1 2 392
Gl 15 NOA 15 15 15
0

Q2 10 NOA 10 8 0
1,250 Compound-colored feces 0 2 10
G3 10 NOA 10 2 0
2,500 Compound-colored feces 0 8 10
G4 15 NOA 15 0 0
5,000 Compound-colored feces 0 15 15
Sex: Female

Group / No. of .. . Days

Dose (mg/kg/day) animals Clinical signs 1 2 3~92
Gl 15 NOA 15 15 15
0

G2 10 NOA 10 6 0
1,250 Compound-colored feces 0 4 10
G3 10 NOA 10 2 0
2,500 Compound-colored feces 0 8 10
-4 15 NOA 15 0 0
5,000 Compound-colored feces 0 15 15

NOA: No Observable Abnormality
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Table 1-2. Summary of clinical signs (Recovery Group)

Sex: Male

Group / No. of Clinical signs Day

Dose (mg/kg/day) —animals £ 92 93 94~103 104 105~120
Gl 5 NOA 5 5 5 4 4
0 Death 0 0 0 1 0
G4 5 NOA 0 4 5 5 5
5,000 Compound-colored feces 5 1 0 0 0
Sex: Female

Group / No. of Clinical i Day

Dose (mg/kg/day) animals ficalsigns 92 93 94~ 120

Gl 5 NOA 55 5

0

-4 5 NOA 0 3 5

5,000 Compound-colored feces 5 2 0

NOA: No Observable Abnormality
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Table 2-1. Summary of body weights (Main Group)

Sex: Male (2)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4 5 6
Gl Mean 236.6 2960 3424 382.1 4104 4428 464.9
0 S.D. 6.6 115 19.7 25.7 30.9 35.8 39.8
N 15 15 15 15 15 15 15
Q2 Mean 2333 2946  344.1 380.5 409.6  442.6 461.2
1,250 S.D. 74 93 16.2 22.1 23.1 26.7 30.0
N 10 10 10 10 10 10 10
G3 Mean 2352 2967 3409 377.6 4044 4352 4573
2,500 S.D. 77 10.9 21.4 24.1 284 31.2 335
N 10 10 10 10 10 10 10
G4 Mean 2342 2905  333.0 369.5 391.0 4245 4423
5,000 S.D. 6.7 18.9 15.7 17.3 19.5 232 25.9
N 15 15 15 15 15 15 15
Group / Week
Dose (mg/kg/day) 7 8 9 10 11 12 13
Gl Mean 4846 5022 5169 527.0 536.0  544.0 551.4
0 S.D. 46.3 522 524 56.0 58.2 55.9 53.3
N 15 15 15 15 15 15 15
Q2 Mean 4784 4906  506.7 516.6 5237 5303 534.5
1,250 S.D. 32.5 34.7 36.7 38.4 422 433 43.6
N 10 10 10 10 10 10 10
G3 Mean 4735 4874  503.6 5132 5225  533.1 5373
2,500 S.D. 36.3 389 41.8 43.1 44.4 47.8 46.8
N 10 10 10 10 10 10 10
G4 Mean 456.8 4739 4892 497.9 5052 5148 522.8
5,000 S.D. 28.6 32.1 326 37.2 38.1 40.1 41.6
N 15 15 15 15 15 15 15
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Table 2-1. (Continued)

Sex: Female (2)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4 5 6
Gl Mean 189.1 2128 2333 2454 2573 2793 284.3
0 S.D. 10.1 10.8 14.4 16.5 17.6 18.8 24.4
N 15 15 15 15 15 15 15
€] Mean 1853 2116 2309 2464 2573 272.8 281.8
1,250 S.D. 74 8.7 13.2 10.1 10.9 13.8 16.9
N 10 10 10 10 10 10 10
G3 Mean 1848 2085 2252 2474 260.6 270.4 284.1
2,500 S.D. 9.2 14.8 18.0 23.4 25.8 28.4 32.3
N 10 10 10 10 10 10 10
G4 Mean 1889 2163 2399 255.1 265.1 281.9 292.6
5,000 S.D. 10.9 103 155 18.4 20.3 2.4 233
N 15 15 15 15 15 15 15
Group / Week
Dose (mg/kg/day) 7 8 9 10 11 12 13
Gl Mean 293.6 3015 305.2 3130 3176 3173 321.7
0 S.D. 226 26.6 232 235 283 30.6 30.5
N 15 15 15 15 15 15 15
€] Mean 2900  299.1  300.7 3066  309.8 310.6 312.1
1,250 S.D. 14.0 16.2 163 11.0 13.1 15.0 143
N 10 10 10 10 10 10 10
G3 Mean 2934 2959 2965 304.8 309.4 319.1 3214
2,500 S.D. 273 28.9 332 273 28.6 29.6 315
N 10 10 10 10 10 10 10
G4 Mean 304.6 3125 3134 323.8 327.0 333.1 336.4
5,000 S.D. 259 27.0 272 28.6 31.7 329 31.1
N 15 15 15 15 15 15 15
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Table 2-2. Summary of body weights (Recovery Group)

Sex: Male (2)
Group / Week
Dose (mg/kg/day) 13 14 15 16 17
Gl Mean 553.5 561.7 556.4 563.0 554.5
0 S.D. 49.3 455 14.8 16.2 8.9
N 5 5 4 4 4
4 Mean 511.1 520.7 529.7 542.2 545.2
5,000 S.D. 58.8 67.1 73.5 76.0 75.3
N 5 5 5 5 5
Sex: Female (€3
Group / Week
Dose (mg/kg/day) 13 14 15 16 17
Gl Mean  320.3 326.4 330.8 3259  346.1
0 S.D. 32.7 344 39.2 36.9 27.6
N 5 5 5 5 5
4 Mean 3444 341.0 344.2 351.6 354.8
5,000 S.D. 325 339 37.9 37.6 37.7
N 5 5 5 5 5
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Table 3-1. Summary of food consumptions (Main Group)

Sex: Male (g/rat/day)
Group / Week
Dose (mg/kg/day) 1 2 3 4 5 6 7
Gl Mean 2855  30.11 30.15 2021  29.87 2790 2723
0 S.D. 1.64 2.60 2.06 2.76 3.17 2.40 1.67
N 15 15 15 15 15 15 15
Q2 Mean 2698  29.84 2808 " 2870 2829 2775 26.05
1,250 S.D. 1.26 2.44 0.98 2.12 1.03 1.86 1.56
N 10 10 10 10 10 10 10
&3 Mean 28.66  29.90 28.26 2007 2824 27.64  26.06
2,500 S.D. 2.29 2.40 1.18 2.52 1.91 2.47 2.89
N 10 10 10 10 10 10 10
G4 Mean 2629 27657 269577 2821  29.09 2640 2654
5,000 S.D. 3.52 1.39 1.92 3.70 2.44 2.52 2.51
N 15 15 15 15 15 15 15
Group / Week
Dose (mg/kg/day) 8 9 10 11 12 13
Gl Mean 2893 2556 26.95 2637 2557 26.64
0 S.D. 3.20 2.40 2.61 2.17 2.46 1.65
N 15 15 15 15 15 0
Q2 Mean 2699  23.02# 2470# 2399 2250 ¥ 24.60
1,250 S.D. 0.95 0.27 0.91 1.86 1.58 2.57
N 10 10 10 10 10 10
a3 Mean 2743 2454 24.71 2487  24.80 25.64
2,500 S.D. 2.15 1.76 3.53 2.61 1.40 1.48
N 10 10 10 10 10 10
G4 Mean 2840 2520 25.78 2441  23.87 25.69
5,000 S.D. 2.40 2.96 2.44 2.73 2.42 2.83
N 15 15 15 15 15 15

Significantly different from control by Dunnett's T3-test: # p<0.05, ## p<0.01

Significantly different from control by Scheffe test: * p<0.05, ** p<0.01
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Table 3-1. (Continued)

Sex: Female (g/rat/day)
Group / Week
Dose (mg/kg/day) 1 2 3 4 5 6 7
Gl Mean 19.37 19.79 19.85 21.49 20.52 19.78 20.08
0 S.D. 2.20 1.76 2.06 1.33 2.44 2.95 1.51
N 15 15 15 15 15 15 15
G2 Mean 18.72 19.89 18.74 19.62 20.67 19.02 19.01
1,250 S.D. 0.97 2.34 2.18 2.28 3.10 2.67 2.60
N 10 10 10 10 10 10 10
G3 Mean 17.92 19.40 18.81 20.31 21.21 19.75 19.55
2,500 S.D. 1.51 3.06 2.20 2.89 234 334 3.06
N 10 10 10 10 10 10 10
-4 Mean 19.01 20.11 21.15 21.47 21.35 18.81 22.04
5,000 S.D. 1.74 2.08 2.71 3.48 2.30 3.65 2.60
N 15 15 15 15 15 15 15
(g/day)
Group / Week
Dose (mg/kg/day) 8 9 10 11 12 13
Gl Mean 21.12 17.89 20.09 19.57 18.95 18.98
0 S.D. 2.07 3.03 2.39 1.60 2.38 2.28
N 15 15 15 15 15 0
G2 Mean 19.89 18.09 20.17 18.36 1791 19.30
1,250 S.D. 1.33 0.80 3.24 2.30 2.19 0.37
N 10 10 10 10 10 10
G3 Mean 20.67 16.84 19.61 19.17 17.42 19.51
2,500 S.D. 345 2.54 3.69 2.48 1.28 2.95
N 10 10 10 10 10 10
-4 Mean 21.44 18.30 18.87 20.20 19.27 18.53
5,000 S.D. 2.77 2.56 2.70 2.16 1.79 1.83
N 15 15 15 15 15 15
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Table 3-2. Summary of food consumptions (Recovery Group)

Sex: Male (g/rat/day)
Group / Week
Dose (mg/kg/day) 14 15 16 17
Gl Mean 23.92 28.50 28.05 23.03
0 S.D. 1.75 0.46 1.15 2.51
N 5 4 4 4
G4 Mean 28.40 28.26 27.20 26.72
5,000 S.D. 5.63 5.15 1.69 3.36
N 5 5 5 5
Sex: Female (g/rat/day)
Group / Week
Dose (mg/kg/day) 14 15 16 17
Gl Mean 18.46 19.64 18.36 17.40
0 S.D. 3.36 333 1.75 2.25
N 5 5 5 5
-4 Mean 20.04 22.58 24.06 77 18.34
5,000 S.D. 243 3.92 2.81 2.72
N 5 5 5 5

Significantly different from control by Student t-test: ** p<0.01
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Table 4-1. Summary of ophthalmological examination (Main Group)

Sex: Male
Right eye Left eye
Group / ;
No. of . Pupil . Trans- Trans-
Dose . Findings . Anterior Anterior
animals light parent parent
(mg/kg/day) segment . segment .
reflex media media
Gl 5 Normal 5 5 5 5
0
Q2 5 Normal 5 5 5 5
1,250
G3 5 Normal 5 5 5 5
2,500
G4 5 Normal 5 5 5 5
5,000
Sex: Female
Right eye Left eye
Group / No. of Pupil T T
Dose . Findings UPY Anterior | omST Anterior 208
animals light parent parent
(mg/kg/day) segment . segment .
reflex media media
Gl 5 Normal 5 5 5 5
0
Q2 5 Normal 5 5 5 5
1,250
G3 5 Normal 5 5 5 5
2,500
4 5 Normal 5 5 5 5
5,000

- 186 -



Table 4-2. Summary of ophthalmological examination (Recovery Group)

Sex: Male
Right eye Left eye
Group / No. of Pupil T Pupi T
Dose o Findings UPT - Anterior - ORST UPT Anteri rans=
animals light arent Fundus| light arent Fundus

(mg/kg/day) segment . segment .

refle media refle media
Gl 4 Normal 4 4 4 4 4 4 4 4
0
G4 5 Normal 5 5 5 5 5 5 5 5
5,000
Sex: Female

Right eye Left eye
Group / No. of Pupil T Pupi
Dose ©0 Findings UPY O Anterior | omST UPT - Anterio ans-
animals light parent Fundus| light rent Fundus

(mg/kg/day) segment i segment i

reflex media refle media
Gl 5 Normal 5 5 5 5 5 5 5 5
0
G4 5 Normal 5 5 5 5 5 5 5 5
5,000
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Table 5-1. Summary of urinalysis (Main Group)

Sex : Male

Group / Dose (mg/kg)

No. of animals

Gl/0

G2/1,250

G3/2,500

G4 /5,000

5

5

5

Volume (mL)

Glucose
(mg/dL)

Bilirubin

(mg/dL)

Ketone body
(mg/dL)

Specific gravity

Occult blood
(Ery/uLl)

Protein
(mg/dL)

pH

Mean
S.D

Negative
Trace
1+
2+
3+

Negative
1+
2+
3+

Negative
Trace
1+
2+
3+

<1.005
1.010
1.015
1.020
1.025

=1.030

Negative
Trace intact
Trace lysed

1+
2+
3+

Negative
Trace
1+
2+
3+

5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
=9.0

11.

9

1.9

\S)

12.7
1.8

—_— N =

o=

\S]

11.2
2.8

o=

A=

12.6
2.0

(SN

—
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Table 5-1. (Continued)

Sex : Female

Group / Dose (mg/kg)

No. of animals

Gl/0

G2/ 1,250

G3 /2,500

G4 /5,000

5

5

5

Volume (mL)

Glucose
(mg/dL)

Bilirubin
(mg/dL)

Ketone body
(mg/dL)

Specific gravity

Occult blood
(Ery/uL)

Protein
(mg/dL)

pH

Mean
S.D

Negative
Trace
1+
2+
3+

Negative
1+
2+
3+

Negative
Trace
1+
2+
3+

<1.005
1.010
1.015
1.020
1.025

=1.030

Negative
Trace intact
Trace lysed

1+
2+
3+

Negative
Trace
1+
2+
3+

5.0
5.5
6.0
6.5
7.0
75
8.0
8.5
=9.0

9.1
5.0

—_

—_ N = =

N =N

7.5
2.1

N —

w

6.6
2.8

—_

—_

W

12.9
6.7

w

—_

N

—

o=
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Table 5-2. Summary of urinalysis (Recovery Group)

Sex Male Female
Group / Dose (mg/kg) Gl/0 G4/ 5,000 Gl/0 G4/ 5,000
No. of animals 4 5 5 5
Volume (mL) Mean 79 7.4 7.5 79

S.D 2.9 2.6 3.5 35
Glucose Negative 4 4 5 5
(mg/dL) Trace 1

1+

2+

3+
Bilirubin Negative 3 3 4 4
(mg/dL) 1+ 1 2 1 1

2+

3+
Ketone body Negative 1 1
(mg/dL) Trace 3 4 3 3

1+ 1 1 1 1

2+

3+

Specific gravity <1.005
1.010 1
1.015
1.020 2 2 1 1
1.025 1
=1.030 1

—
S}

Occult blood Negative 4 5 5 5
(Ery/uL) Trace intact
Trace lysed

1+

2+

3+

Protein Negative

(mg/dL) Trace
1+ 2 2
2+ 2 3
3+

NN
_

pH 5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5 1
=9.0 4 4 5 4

—_
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Table 6-1. Summary of hematological parameters (Main Group)

Sex: Male
Groun / RBC HGB HCT RBC Indices PLT Reti
oup 6 o 3 0
Dose (mg/kg/day) (x100  (g/dL) (%) MCV MCH MCHC (x10 (%)
cells/ul) (fl) (pg) (g/dL) cells/ul)
Gl Mean 9.06 15.8 46.6 515 17.5 33.9 1002 1.74
0 S.D. 0.42 0.6 1.8 1.4 0.5 0.5 153 0.26
N 10 10 10 10 10 10 10 10
QG2 Mean 8.73 15.0 447 513 17.2 335 771 1.71
1,250 S.D. 0.50 0.9 24 1.4 0.7 0.6 414 0.43
N 10 10 10 10 10 10 10 10
G3 Mean 8.78 153 45.5 51.9 17.5 33.7 971 1.56
2,500 S.D. 0.40 0.5 1.5 1.6 0.7 0.4 194 0.33
N 10 10 10 10 10 10 10 10
-4 Mean 8.69 149 * 444 51.2 17.2 33.6 960 1.72
5,000 S.D. 0.35 0.5 1.2 1.3 0.7 0.7 159 0.40
N 10 10 10 10 10 10 10 10
WBC WBC Differential Counting (%) PT APTT
Group / 3
Dose (mg/kg/day) (<10 NEU LYM MONO EOS BASO (sec) (sec)
cells/ul)
Gl Mean 4.08 0.90 2.95 0.09 0.10 0.00 10.0 28.9
0 S.D. 1.11 0.30 0.97 0.04 0.04 0.00 0.6 7.7
N 10 10 10 10 10 10 10 10
(€7} Mean 3.71 0.68 2.81 0.08 0.10 0.00 9.9 26.2
1,250 S.D. 1.30 0.26 1.09 0.04 0.04 0.00 0.7 3.8
N 10 10 10 10 10 10 10 10
G3 Mean 3.84 0.79 2.85 0.09 0.08 0.00 9.6 25.5
2,500 S.D. 1.67 0.47 1.15 0.05 0.03 0.00 0.4 4.1
N 10 10 10 10 10 10 10 10
-4 Mean 4.83 0.64 3.93 0.11 0.08 0.00 10.3 26.8
5,000 S.D. 1.12 0.23 0.98 0.05 0.04 0.00 0.5 33
N 10 10 10 10 10 10 10 10

Significantly different from control by Scheffe test: * p<0.05

- 191 -



Table 6-1. (Continued)

Sex: Female
Gr / RBC HGB HCT RBC Indices PLT Reti
oup 6 o 3 0
Dose (mg/ke/day) (x10 (g/dL) (%) MCV MCH MCHC (x10 (%)
cells/ul) (fl) (pg) (g/dl)  cells/ul)
Gl Mean 7.79 14.2 413 53.0 18.2 344 871 1.87
0 S.D. 1.62 3.0 8.7 1.0 03 0.6 433 0.66
N 10 10 10 10 10 10 10 10
Q2 Mean 7.98 14.5 41.9 52.6 18.2 34.7 1129 1.94
1,250 S.D. 0.48 0.6 23 1.7 0.9 1.3 128 0.52
N 10 10 10 10 10 10 10 10
G3 Mean 7.61 13.9 393 51.7 183 354 1012 1.78
2,500 S.D. 1.36 23 6.9 1.6 1.5 24 411 0.36
N 10 10 10 10 10 10 10 10
-4 Mean 7.69 143 41.0 532 18.7 35.1 974 1.88
5,000 S.D. 0.66 0.9 37 1.2 0.9 1.6 247 0.49
N 10 10 10 10 10 10 10 10
WBC WBC Differential Counting (%) PT APTT
Group / 3
Dose (mg/kg/day) (<10 NEU LYM MONO EOS BASO (sec) (sec)
cells/ul)
Gl Mean 2.07 0.29 1.66 0.05 0.06 0.00 9.8 19.3
0 S.D. 1.40 0.20 1.25 0.03 0.04 0.00 0.6 2.7
N 10 10 10 10 10 10 10 10
Q2 Mean 225 0.34 1.80 0.04 0.05 0.00 9.8 25.7
1,250 S.D. 0.73 0.13 0.64 0.02 0.02 0.00 0.6 6.6
N 10 10 10 10 10 10 10 10
G3 Mean 2.19 0.48 1.56 0.05 0.09 0.00 9.9 20.9
2,500 S.D. 0.84 0.32 0.56 0.02 0.06 0.00 04 1.6
N 10 10 10 10 10 10 10 10
*4 Mean 2.11 0.45 1.53 0.06 0.05 0.00 9.8 22.8
5,000 S.D. 0.89 0.37 0.60 0.05 0.03 0.00 0.5 33
N 10 10 10 10 10 10 10 10
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Table 6-2. Summary of hematological parameters (Recovery Group)

Sex: Male
Gr , RBC HGB HCT RBC Indices PLT Reti
oup 6 o 3 0
Dose (mg/kg/day) x10°  (/dL) (%) MCV MCH MCHC (<10 (%)
cells/ul) (L) (pg) (g/dD) cells/ul)
Gl Mean 8.73 15.8 43.1 49.4 18.1 36.7 1017 1.81
0 S.D. 0.50 0.6 1.8 1.1 0.5 0.3 116 0.17
N 4 4 4 4 4 4 4 4
G4 Mean 8.24 15.7 42.1 51.2 19.2 37.4 904 1.89
5,000 S.D. 0.61 0.4 2.5 1.7 1.5 2.5 110 0.26
N 5 5 5 5 5 5 5 5
WBC WBC Differential Counting (%) PT APTT
Group / 3
Dose (mg/kg/day) (<10 NEU LYM MONO  EOS BASO (sec)  (sec)
cells/ul)
Gl Mean 4.20 0.63 3.38 0.09 0.09 0.00 13.7 31.0
0 S.D. 1.53 0.15 1.38 0.03 0.04 0.00 0.4 37
N 4 4 4 4 4 4 4 4
G4 Mean 4.29 1.08 3.00 0.10 0.08 0.00 13.7 29.7
5,000 S.D. 1.20 0.61 1.14 0.02 0.01 0.00 0.4 3.2
N 5 5 5 5 5 5 5 5
Sex: Female
Gr , RBC HGB HCT RBC Indices PLT Reti
oup 6 o 3 0
Dose (mg/kg/day) (<10 (g/dL) (%) MCV MCH MCHC (<10 (%)
cells/ul) (fL) (pg) (g/dL) cells/ul)
Gl Mean 8.02 15.5 25 52.9 19.4 36.5 1018 1.85
0 S.D. 0.26 0.6 2.1 1.0 0.3 0.4 55 0.52
N 4 4 4 4 4 4 4 4
G4 Mean 7.83 153 41.5 53.0 19.5 36.8 1099 1.85
5,000 S.D. 0.32 0.5 1.5 1.4 0.6 0.3 22 0.15
N 5 5 5 5 5 5 5 5
WBC WBC Differential Counting (%) PT APTT
Group / 3
Dose (mg/kg/day) (<10 NEU LYM MONO  EOS BASO (sec)  (sec)
cells/ul)
Gl Mean 1.35 0.22 1.06 0.03 0.05 0.00 14.5 253
0 S.D. 0.86 0.11 0.72 0.02 0.02 0.00 0.5 4.0
N 4 4 4 4 4 4 5 5
G4 Mean 2.33 0.31 1.91 0.06 0.05 0.00 14.3 23.2
5,000 S.D. 1.21 0.15 1.11 0.05 0.02 0.00 0.4 2.2
N 5 5 5 5 5 5 5 5
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Table 7-1. Summary of clinical chemistry (Main Group)
Sex: Male

Group / ALT AST ALP Gu BUN  Crea  T-Bili T-Chol TG
Dose (mg/kg/day) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Gl Mean 35 87 300 111 19 0.5 0.00 105 44
0 S.D. 8 22 76 14 4 0.0 0.03 14 16
N 10 10 10 10 10 10 10 10 10
Q2 Mean 34 76 252 108 18 0.6#  0.00 105 58
1,250 S.D. 6 12 59 20 1 0.0 0.03 12 34
N 10 10 10 10 10 10 10 10 10
G3 Mean 29 76 249 97 17 0.5 -0.04 84 33
2,500 S.D. 9 27 56 23 3 0.1 0.02 22 14
N 10 10 10 10 10 10 10 10 10
G4 Mean 31 87 244 91 ## 20 0.5 -0.02 97 44
5,000 S.D. 5 19 32 9 2 0.1 0.02 19 17
N 10 10 10 10 10 10 10 10 10
Group / TP Alb  A/G P Ca Na K cl

Dose (mg/kg/day) (g/dL) (g/dL) ratio (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

Gl Mean 7.7 2.8 0.57 6.45 10.1 137 5.6 99
0 S.D. 0.3 0.2 0.03 0.62 0.4 12 0.9 10
N 10 10 10 10 10 10 10 10
G2 Mean 7.8 2.8 0.56 6.26 10.0 132 5.1 93
1,250 S.D. 0.3 0.1 0.02 0.39 0.3 15 0.8 12
N 10 10 10 10 10 10 10 10
G3 Mean 6.8 2.5 0.56 5.72 8.8 126 49 &9
2,500 S.D. 1.4 0.5 0.03 1.16 1.7 16 0.6 12
N 10 10 10 10 10 10 10 10
G4 Mean 7.5 2.8 0.59 6.52 9.8 136 5.2 96
5,000 S.D. 0.8 0.3 0.03 1.10 1.0 5 0.6 5
N 10 10 10 10 10 10 10 10

Significantly different from control by Dunnett's T3-test: # p<0.05, ## p<0.01
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Table 7-1. (Continued)

Sex: Female

Group / ALT AST ALP Gu BUN  Crea T-Bili T-Chol TG
Dose (mg/kg/day) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Gl Mean 34 94 168 107 20 0.6 0.05 117 37
0 S.D. 13 40 35 16 4 0.1 0.02 23 26
N 10 10 10 10 10 10 10 10 10
(€7) Mean 34 92 215 110 20 0.6 0.03 131 35
1,250 S.D. 9 18 84 18 4 0.0 0.02 32 14
N 10 10 10 10 10 10 10 10 10
G3 Mean 33 91 176 104 20 0.6 0.03 118 26
2,500 S.D. 6 13 44 17 6 0.1 0.03 27 8
N 10 10 10 10 10 10 10 10 10
G4 Mean 31 78 225 120 22 0.6 0.03 125 30
5,000 S.D. 7 13 89 22 4 0.1 0.02 30 20
N 10 10 10 10 10 10 10 10 10
Group / TP Alb  A/G P Ca Na K Cl

Dose (mg/kg/day) (g/dL) (g/dL) ratio (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)

Gl Mean 8.0 33 0.69 6.09 9.9 142 54 102
0 S.D. 0.3 0.2 0.04 0.73 0.2 1 0.7 2
N 10 10 10 10 10 10 10 10
G2 Mean 8.1 33 0.68 6.54 10.0 142 54 102
1,250 S.D. 0.5 0.2 0.03 0.82 0.5 1 0.6 1
N 10 10 10 10 10 10 10 10
G3 Mean 83 34 0.69 591 10.0 142 5.0 103
2,500 S.D. 0.4 0.2 0.05 1.06 0.4 1 0.4 2
N 10 10 10 10 10 10 10 10
-4 Mean 8.2 33 0.68 6.33 10.2 141 5.1 101
5,000 S.D. 0.3 0.3 0.10 1.04 04 1 04 3
N 10 10 10 10 10 10 10 10
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Table 7-2. Summary of clinical chemistry (Recovery Group)

Sex: Male
Group / ALT  AST ALP Gu  BUN Crea  T-Bili T-Chol TG
Dose (mg/kg/day) (U/L)  (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Gl Mean 28 66 244 116 16 06  -0.04 108 34
0 S.D. 3 7 47 10 2 0.1 0.02 13 27
N 4 4 4 4 4 4 4 4 4
G4 Mean 33 7 257 105 18 06  -0.01 121 32
5,000 S.D. 8 9 62 5 4 0.1 0.01 24 19
N 5 5 5 5 5 5 5 5 5
Group / TP Ab  A/G P Ca Na K cl
Dose (mg/kg/day) (g/dL) (g/dL) ratio (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Gl Mean 7.8 29 059 612 8.0 140 8.9 101
0 S.D. 0.4 02 004 008 0.2 2 0.4 2
N 4 4 4 4 4 4 4 4
G4 Mean 79 29 057 678 ** 83 139 9.0 101
5,000 S.D. 0.3 02 003 028 0.3 1 0.2 1
N 5 5 5 5 5 5 5 5
Significantly different from control by Student t-test: ** p<0.01
Sex: Female
Group / ALT  AST ALP Gu  BUN Crea  T-Bili T-Chol TG
Dose (mg/kg/day) (U/L)  (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Gl Mean 26 65 118 128 17 0.6 0.04 100 21
0 S.D. 5 18 13 21 1 0.1 0.04 18 10
N 5 5 5 5 5 5 5 5 5
G4 Mean 42 93 151 128 19 0.7 0.05 118 26
5,000 S.D. 16 30 32 13 3 0.1 0.04 15 9
N 5 5 5 5 5 5 5 5 5
Group / TP Alb  A/G P Ca Na K Cl
Dose (mg/kg/day) (g/dL) (g/dL) ratio (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Gl Mean 8.0 33 070 459 8.0 142 49 104
0 S.D. 0.3 01 002 107 0.1 1 0.6 1
N 5 5 5 5 5 5 5 5
G4 Mean 82 34 071 503 82 141 44 102 *
5,000 S.D. 0.3 02 003 067 0.2 1 0.6 2
N 5 5 5 5 5 5 5 5

Significantly different from control by Student t-test: * p<0.05
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Table 8-1. Summary of absolute organ weights (Main Group)

Sex: Male (&)
Group / . o .
Dose (mg/kg/day) B.W. Brain  Pituitary Heart Lung Liver
Gl Mean 525.6 2.1694 0.0129 1.5685 1.8462 13.9677
0 S.D. 60.9 0.1182 0.0017 0.1045 0.1935  1.1803
N 10 10 10 10 10 10
G2 Mean 511.6 2.1921 0.0115 1.5220 1.8950 13.9396
1,250 S.D. 443 0.1151 0.0018 0.1059 0.1442  1.5416
N 10 10 10 10 10 10
G3 Mean 512.8 2.2216 0.0127 1.6227 1.8537 14.5205
2,500 S.D. 47.0 0.1196 0.0023 0.2000 02113  1.7671
N 10 10 10 10 10 10
G4 Mean 501.3 2.1734 0.0135 1.6287 1.9665 14.7974
5,000 S.D. 33.8 0.0899 0.0015 0.2231 0.1582  1.3971
N 10 10 10 10 10 10
Group / . .
Dose (me/kg/day) Spleen Kidney  Adrenal Testis Prostate
Gl Mean 0.8971 3.4066 0.0601 4.1708 0.5923
0 S.D. 0.0895 0.3222 0.0096 0.2865 0.1545
N 10 10 10 10 10
QG2 Mean 0.9040 3.1483 0.0602 4.1541 0.6539
1,250 S.D. 0.1750 0.2550 0.0072 0.4184 0.1285
N 10 10 10 10 10
G3 Mean 0.9323 3.3283 0.0609 43327 0.6439
2,500 S.D. 0.1459 0.2713 0.0068 0.4702 0.0989
N 10 10 10 10 10
G4 Mean 0.9548 3.4620 0.0608 42715 0.6468
5,000 S.D. 0.1725 0.3311 0.0082 0.2092 0.1920
N 10 10 10 10 10
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Table 8-1. (Continued)

Sex: Female (2)
Group / BW.  Brain Pituita Heart  Lung  Liver
Dose (mg/kg/day) o uiary ¢ ung ve
Gl Mean 307.4 2.0452 0.0165 1.1007 1.4943  8.4204
0 S.D. 284 0.0990 0.0019 0.1109 0.1282 1.4705
N 10 10 10 10 10 10
QG2 Mean 301.5 2.2066 0.0168 1.1252 1.4621 8.6020
1,250 S.D. 13.1 0.3873 0.0024 0.1062 0.0560 1.5750
N 10 10 10 10 10 10
G3 Mean 304.5 2.0019 0.0172 1.0828 1.4461 8.7894
2,500 S.D. 27.3 0.1263 0.0035 0.0896 0.1544  0.9512
N 10 10 10 10 10 10
-4 Mean 312.1 2.0759 0.0168 1.1217 1.5501 9.5743
5,000 S.D. 304 0.0649 0.0020 0.0957 0.0852 1.3795
N 10 10 10 10 10 10
Group / .
Dose (me/kg/day) Spleen  Kidney  Adrenal Ovary Uterus
Gl Mean 0.6850 2.0046 0.0901 0.1224 0.6860
0 S.D. 0.1218 0.2413 0.0118 0.0288 0.3405
N 10 10 10 10 10
QG2 Mean 0.6968 2.0642 0.0842 0.1180 0.9025
1,250 S.D. 0.0898 0.2014 0.0093 0.0250 0.4925
N 10 10 10 10 10
G3 Mean 0.6890 2.0700 0.0812 0.1386 0.7400
2,500 S.D. 0.1149 0.2245 0.0129 0.0378 0.3307
N 10 10 10 10 10
-4 Mean 0.7452 2.4662 0.1275 0.1518 0.8797
5,000 S.D. 0.3190 0.7575 0.1222 0.1297 0.3779
N 10 10 10 10 10

- 198 -



Table 8-2. Summary of absolute organ weights (Recovery Group)

Sex: Male (2)
Group / . o .
Dose (me/kg/day) B.W. Brain  Pituitary Heart Lung Liver
Gl Mean 5583  2.3200 0.0137 1.8070  2.1768 17.1396
0 S.D. 493  0.1032 0.0020 03120 0.5532  6.3748
N 5 5 5 5 5 5
G4 Mean 513.0  2.1961 0.0137 1.5200  1.8148 14.2744
5,000 S.D. 773  0.1404 0.0022 03003 02423  2.7175
N 5 5 5 5 5 5
Group / . .
Dose (me/kg/day) Spleen Kidney Adrenal Testis Prostate
Gl Mean 0.9667  3.8859 0.0666 44809  0.6264
0 S.D. 0.1576  1.2125 0.0039 0.3471  0.1267
N 5 5 5 5 5
G4 Mean 0.8895  3.1339 0.0500 * 39383  0.5387
5,000 S.D. 0.1176  0.4591 0.0097 0.5701  0.1702
N 5 5 5 5 5
Significantly different from control by Student t-test: * p<0.05
Sex: Female (g)
Group / . . .
Dose (me/kg/day) B.W. Brain  Pituitary Heart Lung Liver
Gl Mean 3093  2.0662 0.0162 1.0566 1.6354 8.0937
0 S.D. 38.9  0.0549 0.0029 0.1103 0.2712 1.0835
N 5 5 5 5 5 5
-4 Mean 3364  2.1006 0.0173 1.1318 1.5930 9.1201
5,000 S.D. 39.0 0.0828 0.0019 0.1055 0.1672 1.7561
N 5 5 5 5 5 5
Group / .
Dose (mg/ke/day) Spleen Kidney  Adrenal Ovary Uterus
Gl Mean 0.6201  2.1627 0.0800 0.0943 0.6185
0 S.D. 0.0957  0.3008 0.0146 0.0157 0.0716
N 5 5 5 5 5
G4 Mean 0.7154  2.2533 0.0758 0.1257 0.5377
5,000 S.D. 0.1201  0.1767 0.0123 0.0368 0.1047
N 5 5 5 5 5
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Table 9-1. Summary of relative organ weights (Main Group)

Sex: Male (g/100 g body weight)
Group / B.W. . . .
Dose (mg/kg/day) (@ Brain  Pituitary Heart Lung Liver
Gl Mean 525.6 0.4196 0.0025 0.3027 0.3561  2.6884
0 S.D. 60.9 0.0673 0.0004 0.0460 0.0596  0.3766
N 10 10 10 10 10 10
QG2 Mean 511.6 0.4304 0.0023 0.2983 0.3719 27239
1,250 S.D. 443 0.0303 0.0005 0.0176 0.0315  0.1799
N 10 10 10 10 10 10
G3 Mean 512.8 0.4355 0.0025 0.3169 03617  2.8269
2,500 S.D. 47.0 0.0329 0.0006 0.0299 0.0286  0.1560
N 10 10 10 10 10 10
G4 Mean 501.3 0.4352 0.0027 0.3247 0.3930  2.9500
5,000 S.D. 33.8 0.0341 0.0004 0.0365 0.0319  0.1689
N 10 10 10 10 10 10
Group / . .
Dose (me/kg/day) Spleen  Kidney  Adrenal Testis Prostate
Gl Mean 0.1722 0.6553 0.0116 0.8009 0.1147
0 S.D. 0.0216 0.0959 0.0025 0.0896 0.0358
N 10 10 10 10 10
G2 Mean 0.1758 0.6195 0.0118 0.8161 0.1288
1,250 S.D. 0.0250 0.0726 0.0013 0.0971 0.0281
N 10 10 10 10 10
G3 Mean 0.1813 0.6503 0.0119 0.8462 0.1255
2,500 S.D. 0.0178 0.0305 0.0014 0.0673 0.0150
N 10 10 10 10 10
G4 Mean 0.1903 0.6919 0.0121 0.8545 0.1303
5,000 S.D. 0.0311 0.0685 0.0015 0.0571 0.0426
N 10 10 10 10 10
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Table 9-1. (Continued)

Sex: Female (g/100 g body weight)
Group / B.W. . . .
Dose (mg/ke/day) (@ Brain  Pituitary Heart Lung Liver
Gl Mean 307.4 0.6684 0.0054 0.3590 0.4881 2.7311
0 S.D. 284 0.0424 0.0006 0.0295 0.0437  0.3419
N 10 10 10 10 10 10
QG2 Mean 301.5 0.7356 0.0056 0.3737 0.4853  2.8456
1,250 S.D. 13.1 0.1544 0.0007 0.0363 0.0150  0.4588
N 10 10 10 10 10 10
G3 Mean 304.5 0.6606 0.0057 0.3567 0.4747  2.9010
2,500 S.D. 27.3 0.0550 0.0012 0.0280 0.0224  0.3572
N 10 10 10 10 10 10
-4 Mean 312.1 0.6713 0.0054 0.3612 0.4996  3.0759
5,000 S.D. 304 0.0727 0.0007 0.0342 0.0406  0.3928
N 10 10 10 10 10 10
Group / .
Dose (me/kg/day) Spleen  Kidney Adrenal Ovary Uterus
Gl Mean 0.2223 0.6529 0.0296 0.0402 0.2243
0 S.D. 0.0325 0.0628 0.0051 0.0106 0.1116
N 10 10 10 10 10
QG2 Mean 0.2307 0.6839 0.0280 0.0393 0.3014
1,250 S.D. 0.0237 0.0482 0.0034 0.0089 0.1667
N 10 10 10 10 10
G3 Mean 0.2264 0.6799 0.0267 0.0450 0.2488
2,500 S.D. 0.0337 0.0411 0.0031 0.0101 0.1274
N 10 10 10 10 10
-4 Mean 0.2374 0.7908 0.0415 0.0464 0.2859
5,000 S.D. 0.0916 0.2202 0.0407 0.0318 0.1227
N 10 10 10 10 10
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Table 9-2. Summary of relative organ weights (Recovery Group)

Sex: Male (2/100 g body weight)
Group / B.W. . o .
Dose (mg/ke/day) @ Brain  Pituitary Heart Lung Liver
Gl Mean 5583 04179 0.0025 03222  0.3863 3.0191
0 S.D. 49.3  0.0380 0.0004 0.0304  0.0622 0.8038
N 5 5 5 5 5 5
-4 Mean 3364 04326 0.0027 0.2957  0.3559 2.7784
5,000 S.D. 39.0 0.0423 0.0004 0.0319  0.0401 0.2696
N 5 5 5 5 5 5
Group / . .
Dose (mg/ke/day) Spleen Kidney  Adrenal Testis Prostate
Gl Mean 0.1726  0.6864 0.0120 0.8042 0.1141
0 S.D. 0.0149  0.1449 0.0010 0.0476  0.0301
N 5 5 5 5 5
-4 Mean 0.1751  0.6126 0.0098 0.7745  0.1060
5,000 S.D. 0.0268  0.0535 0.0020 0.1190  0.0364
N 5 5 5 5 5
Sex: Female (g/100 g body weight)
Group / B.W. . o .
Dose (mg/ke/day) @ Brain  Pituitary Heart Lung Liver
Gl Mean 309.3  0.6753 0.0053 0.3426 0.5419 2.6151
0 S.D. 389 0.0742 0.0008 0.0147 0.1577 0.0938
N 5 5 5 5 5 5
G4 Mean 3364  0.6320 0.0052 0.3379 0.4752 2.6950
5,000 S.D. 39.0 0.0860 0.0008 0.0248 0.0373 0.2479
N 5 5 5 5 5 5
Group / .
Dose (mg/kg/day) Spleen Kidney  Adrenal Ovary Uterus
Gl Mean 0.2004  0.7010 0.0260 0.0308 0.2005
0 S.D. 0.0173  0.0703 0.0044 0.0062 0.0113
N 5 5 5 5 5
*4 Mean 02125 0.6738 0.0228 0.0369 0.1636
5,000 S.D. 0.0254  0.0558 0.0048 0.0074 0.0479
N 5 5 5 5 5
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Table 10-1. Summary of necropsy findings (Main Group)

Sex: Male

Group / No. of Lo Type Day
. Organ Findings . .

Dose (mg/kg) examined of sacrifice  ofsacrifice

Gl 10 All Unremarkable S 92

0

Q2 10 All Unremarkable S 92

1,250

G3 10 All Unremarkable S 92

2,500

4 10 All Unremarkable S 92

5,000

Sex: Female

Group / No. of Lo Type Day
. Organ Findings . .

Dose (mg/kg) examined of sacrifice  ofsacrifice

Gl 10 All Unremarkable S 92

0

Q2 10 All Unremarkable S 92

1,250

G3 10 All Unremarkable S 92

2,500

G4 10 All Unremarkable S 92

5,000

S: scheduled
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Table 10-2. Summary of necropsy findings (Recovery Group)

Sex: Male
Group / No. of Lo Type Day

. Organ Findings . .
Dose (mg/kg) examined of sacrifice  of sacrifice
Gl 9 All Unremarkable S 120
0 1 All Unremarkable U 104
G4 10 All Unremarkable S 120
5,000
Sex: Female
Group / No. of Lo Type Day

. Organ Findings . .
Dose (mg/kg) examined of sacrifice  of sacrifice
Gl 10 All Unremarkable S 120
0
G4 10 All Unremarkable S 120
5,000

S:scheduled U :unscheduled

- 204 -



Table 11-1. Summary of histopathological findings (Main Group)

Sex Male Female
Lo Group Gl G4 Gl G4
Organ / Findings
Dose (mg/kg/day) 0 5,000 0 5,000
No. of animals 10 10 10 10
Adrenal -Thickening, Zona glomerulosa + 0 2 0 0
-Vacuolation, cortical + 3 2 0 0
+ 3 2 0 0
+ 1 2 0 0
No. of examined 10 10 10 10
Kidney -Cell infiltration, inflammatory, cortical + 0 2 0 0
-Inflammation ++ 0 0 0 1
-Mineralization, cortico-medullary junction + 0 0 1 0
-Mineralization, medullary + 0 0 0 1
-Tubular basophilia, cortical + 0 1 0 0
-Tubular dilatation, cortical and medullary + 2 2 1 0
+ 0 0 1 0
No. of examined 10 10 10 10
Liver -Cell infiltration, mononuclear + 3 3 1 0
No. of examined 10 10 10 10
Mesenteric lymph node  -Appearance, pigmented macorphages + 0 2 2 2
No. of examined 10 10 10 10
Pancreas -Vacuolation, acianr cells + 0 0 1 0
+ 0 0 0 1
No. of examined 10 10 10 10
Pituitary -Cyst, pars distalis <> 2 0 0 0
No. of examined 10 10 10 10
Prostate -Cell infiltration, inflammatory, interstitial + 2 2
+ 0 1
No. of examined 10 10
Spleen -Deposit, pigment + 7 5 6 8
+ 0 0 0 1
-Extramedullary hematopoiesis + 2 1 1 1
+ 0 0 0 1
No. of examined 10 10 10 10
Thymus -Hyperplasia, epithelial tubules and cords <> 2 2 0 1
No. ofexamined 10 10 10 10
Thyroid -Cell infiltration, inflammatory, focal + 1 0 0 0
-Ultimobranchial cyst <> 2 0 0 1
No. of examined 10 10 10 10

There were unremarkable changes in the brain, cecum, colon, duodenum, epididymis, esophagus, eye including optic
nerve, femur including bone marrow, harderian gland, heart, ileum, jejunum, lung including bronchi, mammary gland:
inguinal, ovary(female), parathyroid, rectum, salivary gland (sublingual, submandibular), seminal vesicle(male), skin:
inguinal, spinal cord (thoracic), sternum including bone marrow, stomach, submandibular lymph node, testis(male),
tongue, trachea, urinary bladder, utreus(female) and vagina(female) of Groups 1 and 4.

Grade- +: minimal, +: mild, ++: moderate, +++: marked <+>: Presence in "presence or not" basis.
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Table 11-2. Summary of histopathological

findings (Recovery Group)

Sex Male Female
oo Group Gl G4 Gl G4
Organ / Findings
0 5,000 0 5,000
No. of animals 5 5 5
Adrenal -Vacuolation, cortical + 2 1 0 0
+ 0 2 0 0
++ 1 0 0 0
No. ofexamined 5 5 5 5
Haderian gland -Cell infiltration, inflammatory + 0 0 1 0
No. of examined 5 5 5
Kidney -Cell infiltration, inflammatory, cortical + 1 1 0 0
-Mineralization, cortico-medullary junction + 0 0 1 0
-Retrograde nephropathy + 1 0 0 0
-Tubular dilatation, cortical and medullary + 0 0 0 1
No. of examined 5 5 5 5
Liver -Cell infiltration, mononuclear + 0 1 0 0
No. ofexamined 5 5 5 5
Lung including bronchi  -Cell infiltration, inflammatory, focal + 0 1 0 0
No. ofexamined 5 5 5 5
Mesenteric lymph node  -Appearance, pigmented macorphages + 2 3 3 2
No. ofexamined 5 5 5 5
Prostate -Cell infiltration, inflammatory, interstitial + 1 0
+ 0 1
+ 0 1
No. ofexamined 5 5
Spleen -Deposit, pigment + 2 3 2 1
+ 2 2 3 4
-Extramedullary hematopoiesis + 0 1 0 0
No. ofexamined 5 5 5 5
Thymus -Hyperplasia, epithelial tubules and cords <+ 0 0 3 2
No. of examined 5 5 5 5
Thyroid -Ultimobranchial cyst <+ 0 2 0 1
No. ofexamined 5 5 5 5

There were unremarkable changes in the brain, cecum, colon, duodenum, epididymis, esophagus, eye including optic
nerve, femur including bone marrow, heart, ileum, jejunum, mammary gland: inguinal, ovary(female), pancreas,
parathyroid, pituitary, rectum, salivary gland (sublingual, submandibular), seminal vesicle(male), skin: inguinal, spinal
cord (thoracic), sternum including bone marrow, stomach, submandibular lymph node, testis(male), tongue, trachea,

urinary

bladder,

utreus(female) and

vagina(female)

of Groups 1 and 4.

Grade- +: minimal, +: mild, ++: moderate, +++: marked
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