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(AN 713, AP sta vho] @ A F4AE e 314 )
1. &4 7
1) 38 1 A 3 2 ==

1) FozHg F1 Aok £ - A, AL, 9%, WY, 7ted 23U, &9, 23HA
2, U, A, a4, 29, 21y, A, Ay, SZHE A A AR el A
TYEA, dE52ANE AFE St AR st AHE-SHA thFig. 1).

DL

Fig. 1. The photograph of antibacterial herbal medicine.

(2) 95% Ethyl Alcohol 2~ A= - Aok NS R, HAtFL, 9, 7|4, 7ted 79, 4
& z3 ) 10g¥ ol 95% Ethyl Alcohol 250mlE 7}ate] F=E7dol| A 24248 23] SF+

FFE(7
0C olshdte] o=zt F 749k F33to] 95% Ethyl Alcohol &S AUt
(3) Hexane A2 AZ - HAFAL A5(4LH, 24, €Y, 23X, &, #E, %) 10g8 ol
Hexane 250mlE 7}3te] 2o A 2’\]21&] 2§ 253 FESA A% F FY =8

Hexane 9 ~E At}



Table 1. Extract yield of antibacterial herbal medicine

(%, w/w)
Extract yield Extract yield
Samples
(95% Ethyl Alcohol) (Hexane)
A2 24.62 -
e 18.16 -
o7 3 5.03 -
7heed 25 3.22 -
45 2JY 11.36 _
ey 15.22 -
£ - 1.58
A= - 0.02
Q=X - 0.02
AKX} - 0.42
= - 0.02
A - 0.18
= - 0.03
A1 - 0.61
o] - 1.49
2) A FE2x21 HA st
(1) A Ax=FF HAH3 - A2E Adsty, A1z A8 242 500 gl S/FF 1548 4
31, 100°Cel A 1(VL-1), 2(VL-2), 3(VL-3), 4(VL- 4) 5(VL-5), 6(VL-6), 7(VL-7), 8(VL-8), 9(VL-9),

)
10(VL-10), 11(VL-11), 12(VL-12), 13(VL-13), 14,(VL-14) 15(VL-15), 16(VL-16), 17(VL-17),
VL- 18) 19(VL-19), 20(VL-20), 21(VL-21), 22(VL-22), 23(VL-23), 24(VL-24), 36(VL-36),

60(VL-60) ~L8]aL 72(VL-72A 4 13 FE3t] o3 &, FAAZs A A2 A x

—_
Qo
—_ A~

&

ol

o] HPLC £4] - $lolq de o

28 § 59 =7
of wet EEF AH waste] GEZEE
1=

e AAska, =A< X 24 2 Al
59 33 WrE dYste] Ao AAHS st EAsIAT %S Chromadex(U.S.A.)9t
Ambo(Korea) 258 743 & 99% °&e UzEFH= FEAE AHEsHAt. AHES HPLC

AX&= Waters 1525 binary HPLC system(Waters, Milford, MA, US.A)°lH, HAHL
Eurospher 100-5 C18(3x250 mm; Knauer, Born, Germany)< AF83tATh  o]5d2
acetonitrileHPLC grade; Sigma-Aldrich Chem Co., US.A.)¥ HPLCE %#(HPLCH, B&J,
US.A)oI ™, acetonitrile®] W€ 50%cl4 100%(25%), 100%(358) 0.8 w3402 SeFy
npAE o 2 A 50%2 2T AeEe 2L F5S £9 10 ml, AZWEIRS
UV HEH[UV/Vis Waters 2487 Dual A Absorbance Detector(Waters, Milford, MA, US.A.]&
o] &3] 210nmeoll A HE3F T



Auto-Scaled Chromatogram
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Fig. 2. HPLC chromatogram of vinegar processed Lithospermi Radix extract



Table 2. The naphtoquinone compounds according to various vinegar extraction conditions of Lithospermi Radix extract

(%.w/w)

Naphtoquinone
VL-1 VL-2 VL-3 VL-4 VL-5 VL-6 VL-7 VL-8 VL-9 VL-10 VL-11 VL-12 VL-13

compounds

3-Hydroxyisovale
0.89+0.05 1.74+0.06 0.37+0.02 0.31+0.06 0.39+0.02 0.36+0.06 0.33+0.03 0.41+0.09 0.38+0.06 0.40+0.01 0.46+0.05 0.39+0.03 0.37+0.05

rylshikonin
acetylshikonin  0.74+0.07 0.91£0.06 1.24+0.08 1.21+£0.06 1.29+0.05 1.28+0.12 1.294£0.14 1.20£0.01 1.30+0.17 1.25+0.04 1.32+0.17 1.28+£0.02 1.21+0.08

shikonin - - - - -

Table 2. Continued

(%.w/w)

Naphtoquinone
VL-14 VL-15 VL-16 VL-17 VL-18 VL-19 VL-20 VL-21 VL-22 VL-23 VL-24 VL-36 VL-48

compounds

B-Hydroxyisovale
0.36+0.06 0.40+0.06 0.48+0.23 0.34+0.14 0.38+£0.02 0.31+0.04 0.31+0.04 0.31£0.02 0.27£0.12 0.32+0.03 0.43+0.25 0.27+0.03 0.26+0.08

rylshikonin
acetylshikonin 1.15£0.05 1.13£0.03 1.24+£0.10 1.22+0.05 1.15£0.07 0.99+0.02 1.04+0.08 1.04+£0.09 1.01£0.08 0.93+0.07 0.95+£0.07 0.81+0.04 0.78+0.10

shikonin - - - - -

Table 2. Continued

(%.w/w)

Naphtoquinone
VL-60 VL-72
compounds

B-Hydroxyisovale
. . 0.24+0.04 0.32£0.19
rylshikonin

acetylshikonin  0.65+0.03 0.38+0.23

shikonin - -
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Table 3. The naphtoquinone compounds according to various solvent extraction

conditions of Lithospermi Radix extract

(%, w/w)
Naphtoquinone
VLW VLE30 VLE50 VLE70 VLE95
compounds
3-Hydroxyisovaler
. . 0.01+0.04 0.02+0.19 0.10+0.11 0.50+0.11 1.50+0.11

ylshikonin

acetylshikonin 0.15+0.03 0.38+£0.23 0.62+0.11 1.50+0.11 2.71+0.11
shikonin - -

* VLW : water extracted Lithospermi Radix extract, VLE30 : 30% ethyl alcohol
extracted Lithospermi Radix extract, VLE50 : 50% ethyl alcohol extracted
Lithospermi Radix extract, VLE70 : 70% ethyl alcohol extracted Lithospermi
Radix extract, VLE95 : 95% ethyl alcohol extracted Lithospermi Radix extract,

2. AZAE BEMY ¥

1) A5 3 U

B AT Aed ADe @ 99 0 AWML 2F shdd 2 A A2e
AR DA AN BEFAMFORZ 2020 290 TUSATH AFEEL Al
Hetm @)s A EaA AT makslan kg 1)

Bt A2 AERAE 7 10 g¥oll 95% oflF ¢IZE, 70% AFH FFE, 50% N

pud 1
dFE, 30% AN &FE FHRFTE Z 250 mlE 7}%P°4 T& Aol A 24138 23]
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AzANF 10 g¥ol 95% 1% UFE 250 mlE 7hstd =53 A 27 (JAC

%—%( Aoyt o3 = 29k sHad 95%

EFFL  Chromadex(Irvine, California, US.A.)¢t Chemfaces(Wuhan, Hubei,
PRC)EFH FY3 shikonin, B-hydroxyisovaleryl shikonin, acetyl shikonin,
deoxy shikonin, isobutyl shikonin, dimetylacryl shikonin, isovaleryl shikonin< A}
%0}93‘:]' EEFFES WekEo S3AA 1 mg/mle] 52 ZFUHE AX3AL
T o2 4 7HA] sER M5ty HAFAAe s RE A 2 A £F
A 4T BA3H oM, Ao BH(THE%)+FETHZHS.D)E YER AT

A-&-3+ HPLC %= Waters 1525 binary HPLC system(Waters, Milford, MA,
US.A)elH, ZH-2 KNAUER Eurospher II 100-5 Cl8(Knauer, 3x250mm, Born,
Germany)<= AH83l T ©] 542 acetonitrile(HPLC grade, B&J, US.A.)# HPLC
& SHFT(HPLC grade, B&J, US.A) 99.9%%}, acetic acid(HPLCH, Daesung,
Korea) 0.1%°]™ acetonitrile®] H|E&E 50%(0 min)llA 80%(20 min), 100%(25
min), 183 vRA O R TA 0% 2 AR, ANLEE AL, 452 29 08
ml, AZvfEIHS UV HE7][UV/Vis Waters 2487 Dual A Absorbance
Detector(Waters, Milford, MA, US.A)E ©]§3}o] 520 nmoll A &3+t

[4_1

%‘ Ag o o= = Ls}ix} ?_]_'T:I'
S SFRFE A2Y A = Lt ADLS dFeE AASRA. 1 A
3= Fig. 33 Table I A E%H}ﬂ 7EL°1 95% l A3 Ao ATk

I
naphtoquinoneA| =47} 2

N2 ARg, FRG BEF



ot olef Z édﬂrt— Fig. 20|14 Hinlel o] TLC AZMEIHANAE U
AEFe 1T F A2, naphtoquinonedl FEA] #8H FAHELHL FEA
doll o3t s}k Eﬂﬁr?)r Tdol S Ao AsdH

o FN

95% ol d &= 29| naphtoquinone”| FE=ANA 7} =&
+ AL isovaleryl shikonin® & 0.697%% UYEMHAL, I TSFSE B
-hydroxyisovaleryl shikonin(0.627%), acetyl shikonin(0.354%) TS & %< TS
Yebdth 28y, e g7 AFEEE 2423 shikonine 0.004%2] &
@ag UERHATH o9t 22 A3 § o] Eid A2 HPLC-UV SAIE4

7Wol A B-hydroxyisovaleryl shlkonmJ)r acetyl shikonin®| &S HIU3IHS

1/]-, 2 AF9NA= shikonin, deoxy shikonin, isobutyl shikonin, dimetylacryl
shikonin 18]l isovaleryl shikonin®] &< F7I=2 FA 4133

Naphtoquinone] =4 thet 222 &S Hlal HES] et F54 &
o] FEFS FA &7] st Ao =3 %2 NaphtoquinoneZ =42
&F0] 8ol 5% AN A& FE& ol &8st Tt g FHAE Aol ik
HESIA T Fig. 43 Table I oA Ee=npe} o] =4k A& ¥ naphtoquinone
Foll ofM Fdat Aol 1409% 2 A4 Ao 0.305%HTh 468 =2 FFa
UYERR . =4t A shd Al Aol 1.351% =2 AbAM A4t A2e) 1.267% <%
H 2%k S el o ol & 22 A Fig. 2014 Henkeh o] TLC A=
MEIHNME LT AT AT 5 AAgH

Naphtoquinone| +54| 2] gHeFol] lojA = b= Fd4t 2 A AL AZo A 7}
w2 FEFE UEHE A8 B-hydroxyisovaleryl shikonin(0.485%, 0.134%)=
7V =2 FEFS UERRAL,  isovaleryl shikonin(0.364%, 0.091%), acetyl
shikonin(0.391%, 0.056%)%] o2 &2 &S YEIHAT T F84 2 4HA
A A2 MR w=e FES Uele A& B-hydroxyisovaleryl
shikonin(0.575%,  0.554%)=2 7}F¢ & FS YEHAI,  isovaleryl
shikonin(0.390%, 0.368%), acetyl shikonin(0.256%, 0.235%)¢] o= H2 TFS
et =g A =4tk 22 RS et ok
% FF Ads FAE JolA 5% od E2E FFF
Fe vetlidoy, 7M=& FEFe dEles d2o2 4
B-hydroxyisovaleryl shikonin®] %124, 95% o & d3S& 3t
isovaleryl shikonin®] At} =3, A2 A<l =22 shikonin
= Ak Aol 0.010% = 7 =L dEE UEURlAL, St
(0.005%, 0.006%)%.tt 1.794-28 &2 FFS HEFH AT
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St st A2E Udoz SuEE 3F FE3Y naphtoquinoneZ =4
AES 4% A3, 5% oF diZE 2 AT naphtoquinoneAl F=A7F &<l
HAL, 70% AND FRE, 50% AN ERE, 30% N L&, FHRF RFE 9

N s ARFT=

20| A= naphtoquinone| F=A7F FRAE A FUth 95% o & <

4 2~9] naphtoquinones] F=AA 7 £& S Uel= &S isovaleryl
shikonin®] 3L, I T2 =2 B-hydroxyisovaleryl shikonin, acetyl shikonin®] <=2
2 52 &S YEddt

rlo
o

B-hydroxyisovaleryl shikonin®] %111,

isovaleryl shikonin, acetyl shikonin®] <92 %2 3} YERH AT
ol9} 22 A9 naphtoquinoneAl FEA A& FAEAS F5t 49
g4 5 den, 53, %% A &REE ol&F FIHol ¥
A1 1S
o =

naphtoquinonel 54 A& F&Wolgla s A

4) HPLC &A=z

HPLC %] : Waters 1525 binary HPLC system(Waters, Milford, MA, US.A.)

Z Y : KNAUER Eurospher I 100-5 C18(Knauer, 3x250mm, Born, Germany)
°]57% : acetonitrile(HPLC grade, B&J, US.A.), HPLCE &< (HPLC grade, B&J,
US.A) 99.9%%}, acetic acid(HPLCH, Daesung, Korea) 0.1%

HE7] : UV HZE7][UV/Vis Waters 2487 Dual A Absorbance Detector(Waters,
Milford, MA, US.A))

=A% . 520 nm

ol g =4

Time Flow A%(ACN) B% (Water)
0 0.8 50.0 50.0
20 0.8 80.0 20.0
25 0.8 100.0 00.0
35 0.8 100.0 00.0
45 0.8 50.0 50.0
55 0.8 50.0 50.0
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V wl 3

KYL CHL CSL

* KYL : Korean Yeongwol cultivated Lithospermi Radix, KJL : Korean Jecheon
cultivated Lithospermi Radix, CHL : Chinese Henan cultivated Lithospermi
Radix, CSL : Chinese Shanxi cultivated Lithospermi Radix

Fig. 3. The photograph of Korean and Chinese Lithospermi Radix.
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A B C D E F G H I J K A B C D E F G H I J K
Before treatment with color A fter treatment with color
developing reagent (KOH) developing reagent (KOH)

A : shikonin, B : acetylshikonin, C : 95% ethyl alcohol reflux extract of Korean
Yeongwol cultivated Lithospermi Radix(KYR95E), D : 70% ethyl alcohol reflux
extract of Korean Yeongwol cultivated Lithospermi Radix(KYR70E), E : 50% ethyl
alcohol reflux extract of Korean Yeongwol cultivated Lithospermi Radix(KYR50E),
F : 30% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi
Radix(KYR30E), G : 100% distilled water reflux extract of Korean Yeongwol
cultivated Lithospermi Radix(KYR100W), H : 95% ethyl alcohol sonication extract
of Chinese Henan cultivated Lithospermi Radix(CHS95E), I : 95% ethyl alcohol
sonication extract of Chinese Shanxi cultivated Lithospermi Radix(CSS95E), ] :
95% ethyl alcohol sonication extract of Korean Yeongwol cultivated Lithospermi
Radix(KYS95E), K : 95% ethyl alcohol sonication extract of Korean Jecheon
cultivated Lithospermi Radix(KJS95E),

developing solvent : toluene : ethyl acetate : formic acid = 5 : 1 : 01,

developing reagent : 10% KOH

Fig. 4. TLC chromatograms of mnaphtoquinone derivatives detected from

sonication and reflux extract of Korean and Chinese Lithospermi Radix.
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Auto —Scaled Chromatogran

800 = 1z.a0 140 ns oo Taoa
[P

2000 =2z'0a 2al00

1(shikonin), 2(B-hydroxyisovaleryl shikonin), 3(acetyl shikonin), 4(deoxy shikonin),

5(isobutyl shikonin), 6(dimetylacryl shikonin), 7(isovaleryl shikonin)

A ted Chr

1.00] 3
i

20’00 - 24’00

A : mixed standard of naphtoquinone derivatives, B : 95% ethyl alcohol

reflux extract of Korean Yeongwol

cultivated Lithospermi Radix(KYR95E), C : 70% ethyl alcohol reflux extract of Korean Yeongwol cultivated
Lithospermi Radix(KYR70E), D : 50% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi
Radix(KYR50E), E : 30% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi Radix(KYR30E),
F : distilled water reflux extract of Korean Yeongwol cultivated Lithospermi Radix(KYR100W)

Fig. 5. HPLC chromatograms of naphtoquinone derivatives detected from reflux

extract of Korean and Chinese Lithospermi Radix.
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1(shikonin), 2(B-hydroxyisovaleryl shikonin), 3(acetyl shikonin), 4(deoxy shikonin),

5(isobutyl shikonin), 6(dimetylacryl shikonin), 7(isovaleryl shikonin)

Auto-Scaled Chromatogram
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Auto -Scaled Chromatogram

— - Pl : i o s L TR T
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2.z0]
2 00
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o.z0 I I\ I\ ra

o el bk _ o hRe s e |
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A : mixed standard of naphtoquinone derivatives, B : 95% ethyl alcohol sonication extract of Korean Yeongwol
cultivated Lithospermi Radix(KYS95E), C : 95% ethyl alcohol sonication extract of Korean Jecheon cultivated
Lithospermi  Radix(KJS95E), D : 95% ethyl alcohol sonication extract Chinese Henan cultivated Lithospermi
Radix(CHS95E), E : 95% ethyl alcohol sonication extract Chinese Shanxi cultivated Lithospermi Radix(CSS95E)

Fig. 6. HPLC chromatograms of naphtoquinone derivatives detected from

sonication extract of Korean and Chinese Lithospermi Radix.
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Table 4. Comparison of naphtoquinone derivatives content sonication and reflux extract of Korean and Chinese Lithospermi Radix

(%,w/w)
naphtoquino .
Retention . . "
ne i (min) Calibration curves” R KYR95E KYR70E KYR50E KYR30E KYR100W CHS95E CSS95E KYS95E KJS95E
ime (min
compounds
shikonin 7.5 y = 15240x - 22484 0.9998  0.004+0.000 - - - - 0.006+0.000  0.005+0.000  0.010+0.000  0.002+0.000
B-hydroxyiso
valeryl 10.2 y = 2154.8x - 37844 0.9995 0.627+0.002 - - - - 0.575%0.000 0.554+0.000 0.485+.0.000  0.134+0.000
shikonin
acetyl
121 y = 6952.9x - 3678.1 1.0000 0.354+0.001 - - - - 0.256+0.000 0.235+0.000  0.391+0.000  0.056+0.000
shikonin
deoxy _ 0.9999
o 16.3 y = 11617x + 12575 0.002+0.000 - - - - 0.007£0.000  0.003+0.000  0.007+0.000  0.001+0.000
shikonin
isobutyl
hikoni 175 y = 8880.4x +1672.4 0.9996 0.155+0.001 - - - - 0.101£0.000  0.094+0.000  0.133+0.000  0.016+0.000
shikonin
dimetylacryl
T 19.2 y = 7264.5x +9613.6 0.9994 0.029+0.000 - - - - 0.016£0.000  0.017+0.000  0.018+0.000  0.004+0.000
shikonin
isovaleryl
o 20.0 y = 1537.4x +933.49 0.9994 0.697+0.005 - - - - 0.390£0.000  0.368+0.000  0.364+0.000  0.091+0.000
shikonin
total - - - 1.868 - - - - 1.351 1.267 1.409 0.305

* 1)y : area units, X : concentration in standard solutions (ppm), KYR95E : 95% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi Radix, KYR70E :
70% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi Radix, KYR50E : 50% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi
Radix, KYR30E : 30% ethyl alcohol reflux extract of Korean Yeongwol cultivated Lithospermi Radix, KYR100W : 100% distilled water reflux extract of Korean Yeongwol
cultivated Lithospermi Radix, CHS95E : 95% ethyl alcohol sonication extract of Chinese Henan cultivated Lithospermi Radix, CSS95E : 95% ethyl alcohol sonication extract
of Chinese Shanxi cultivated Lithospermi Radix, KYS95E : 95% ethyl alcohol sonication extract of Korean Yeongwol cultivated Lithospermi Radix, KJS95E : 95% ethyl

alcohol sonication extract of Korean Jecheon cultivated Lithospermi Radix



1) 95% NLYILE 253 FF AZLFEE 24

A2 AZANE 10 kgol 95% APUTE 10 LE 7hate] &5 527 (JAC 4020, L=/
ol A 1A 18] FE(A )3 o7 T 9 FEate] 95% dEYIE 280 F& A
ZFEE 150 g& AU

ot

>

=< FEF 150 g&= & Silica gel column®] 7] &wE Hexane : ethyl acetate : formic
acid = 5 : 0.03 : 0.12 7|3t Fraction 1, 2, 322 #& 3} 1, Silica gel columnol 7] &
o] Hexane : ethyl acetate = 30 : 1 — 5 : 12 %713} Compound 1, 2& 7Z}7} 840 mg, 430
mgs AAT}. (scheme. 1.

Lithospermi
Radix

10 kg

Extracted with
ultrasonication by 4

hours

concentrated under

vaccum

Uitragonication extrac'ted
Lithospermi
Radix ext.
150 g
Silica gel C.C
Solvent |
Fraction 1 Fraction 2 Fraction 3
Silica gel
C.C
Solvent I
compound 1 | compound 2
(840 mq) (430 mq)

Scheme 1. Extraction and Isolation of Naphtoquinone Derivatives from Lithospermi Radix

5:003: 01
30:1—>5:1

*Solvent I : Hexane : ethyl acetate

*Solvent II : Hexane : ethyl acetate
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TLC of Silica gel column(Solvent 1)
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TLC of Silica gel column(Solvent II)
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LU r.
r'
iy -4
Compound 1 c s
= = ompoun -
(B-hydroxyisovaleryl 95% EtOH A= F&F& P und 95% FtOH A2 22E
shikonin) (acetyshikonin)

[Compound 1 - 2¢] TLC]

() NMRE o] §8 JZE= 454 357z 54

O Compound 1] 3}&+=x 54

Compond 1] TLC Rf# 0.43(Toluene/Ethylacetate/Formic acid = 5 : 1 : 0.1/kieselgel 60
F254 Merk)olaL, WA Ko AZAA wbd-s 40T 4+ Jom, 10% KOH dg-& &H o7 aa)
stH, Ao g WAgo g UZEFxE FEAZE FHE 5 AN, okfel 22 NMR H
ole] A} EL  AZ(Lithospermum  erythrorhizon) . E2HEH F& ZEHJUY
-hydroxyisovalerylshikonin®] #&[Yakhak Hoeji 59(5) 222-229] data®} A3ttt whebA,
Compound 1< B-hydroxyisovalerylshikonin® 5743} 31 th.

TH-NMR(600 MHz, pyridine-d5): & 1.270(3H, s, H-4"), 1.2893H, s, H-5"), 1.584(3H, s,
H-6'), 1.648(3H, s, H-5), 2539(1H, m, H- 2), 2554(2H, s, H-2"), 54101H, m, H-3),
6.385(1H, dd, ]=6.9, 4.6 Hz, H-1"), 7.048(1H, s, H-3), 7.213(1H, s, H-6), 7.232(1H, s, H-7)
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[Chemical structures of compound 1]

0 B-hydroxyisovaleryls

hikonin

1H-NMR spectra of compound 1 (d5-Py)
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O Compound 29| 3}&+x= 4

Compond 12| TLC Rf#<> 0.78(Toluene/Ethylacetate/Formic acid = 5 : 1 : 0.1/kieselgel 60

F254 Merk)o]al, Al Ao A2 v S G0 4 glom, 10% KOH dehs g4 o = Al

—g}tq %AHOE Bw\nﬂ Oi/ﬂ 1/}&53115 Oqu]gi ix%%;} 2= 019;1'—7 o].aﬂg]. 7S NMR 13]

ole] A3} £ A (Lithospermum erythrorhizon) .2 5H FZ& 25 AW acetylshikonin®]
i d[Yakhak Hoeji 59(5) 222-229] data®} YX|3tAh. @wetA], Compound 2E acetylshikonin®
57838t

1H-NMR(600 MHz, pyridine-d5): & 1.270(3H, s, H-6"), 1.547(3H, s, H-5'), 2.143(3H, s, H-2"),
2452(1H, m, H-2'), 2.698(1H, m, H-2"), 5489(1H, t, J=7.5 Hz, H-3"), 6.044(1H, dd, J=6.9, 5.2
Hz, H-1'), 7.048(1H, s, H-3), 7.213(1H, s, H-6)

[Chemical structures of compound 2]

OH 0 R
8 1
7
6 3
5 4
oH O
R ? acetyshikonin
o ty

1H-NMR spectra of compound 2 (d5-Py)
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AFAA ABES AT BB B AR SUL A5 A3l AAFA AeiHos
MARQEAD)E LU T FT A5 Ad ATRYRS

S 9AZ AuE AAE
o] FQste] o]E 35+1TC ol A 48+2A17F vl Fsle] A

4
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ftlo
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N
e
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1) AAZ NE A7 g
1) AAE AR
20A7} RS AT 5 =S 2= s
WE&Fe 10mL ol myEe] oQd FAF A

=

A
g 34 2oW Fe AT Ul WA MAE F4 9 Rt 2y

Fig. 7. &47F AlAlF 2=H

) thz7 s
Aol edd thxT

He 4 8 9 Hfj 2] (%) up ¥
1| A 70.0
2 | ENEEY 30.0

& A 100.0
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@) AAE-A WEE

kAol 2dE EFo| AZEIFFEE 0125% T
k-3 4 8 9 vl (%) o ¥
1 | BRI 69.875
2 | EA=ZO 30.000
3 | AEEEEEE 0.125
& A 100.0
4) NAEF-B WEE
kAol ed= Toll ATEFFEE 025% T
HS 9 & 9 vl ] (%) L1 I A
1 | BRI 69.75
2 | EA=Eo 30.00
3 | AEEEFEE 0.25
3 A 100.0
(5) AAF-C viFE
AukA ol e izl ATERFEE 05% T
Hs ¥4 8 9 v ] (%) L] I A
1 | RS 69.5
2 | EdsEY 30.0
3 | AEEEFEE 0.5
g A 100.0
(6) AAF-D v dtsE
AukAFoll 2| izl AZERFEE 1.0% T
HS 94 & 9 v ] (%) L] I A
1 | RS 69.0
2 | 2desy 30.0
3 |AEEEFEE 1.0
A 100.0
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2) MAIF QA AZEFFEE AT Y

i k-2 A=A AZEAFEE T A 5 At
1 | g=x3 0% 67 CFU/mL
2 | AR=-A 0.125% 6 CFU/mL
3 | XNAN=-B 0.250% 3 CFU/mL
4 | XNR=E-C 0.500% 0 CFU/mL
5 | XNR=-D 1.000% 0 CFU/mL

/M‘L\ SARE A
12} . AlaFy AN -

( Xl a}

—

AlAf|&-B AIAIE-C A\ f AN|=-D
Xla}F X - Rlalk A - RXla}Fk A

Fig. 8. AlAlF <tollM o) ATEFFE= Fdad
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Fig. 9. Aubalito] ogdd =T

Fig. 10. dRHAlTel 2 ¥ € tixTo AZEJFZE 0125% T



Fig. 11. d¥tAl#tol] ¥ H thxFo] A2EFRFEE 025% T

Fig. 12. GukAlFol] 298 thxTol A2EFF=EE 05% i
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(H2A 7718, A 382 s AAR)

5. FFRD) A

O &A1

Y SHE
1) FHAE Y +F 1 9 T - B. cereus, B. subtilis, C. albicans, C. perfringens, E.

coli, E. coli O157:H7, L. monocytogenes, M. luteus, P. aerugunisa, S. aureus,

S.

Typhimurium 5 UG 7Fsidol AAY okx2E At Aol oHdtar &I F 1170

o RFETFTE ATCCEHEH TYste] 2ol AHE-3F3AtH(Table 5).

Table 5. Standard strains which were used in this study

SHH(ATCC No.)
cereus (ATCC 13061)
subtilis (ATCC 6051)
" albicans (ATCC 14053)
" pertfringens (ATCC 13124)
coli (ATCC 25922)
coli 0157:H7 (ATCC 35150)
monocytogenes (ATCC 19111)
. Juteus (ATCC 49732)
aerugunisa (ATCC 27853)
aureus (ATCC 25923)
Typhimurium (ATCC 13311)

OO [OO|O || W N

—
o

NI SRS

—_
—_

e B
o
Y]
>
o
tlo
+
Og{:,"
ol
o
32
i)
ot
£

o >
o2
2
>
=
ofo
o
N

Table 6. Candidate materials for antimicrobial test

=49 =29
1 [ A"ed 9 | X424
2 | 3F& 10 | 2%}
3 | ¥R 11 | 49
4 | A+E 12 | 7I=d =28y
5 | & 13 | stpo
6 | W7+ 14 | 29
7| RT 15 | AEsgE
8 | mo 16 | A3 PFEES
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(3) Kirby-Bauer’s disk diffusion test AAl - Aol 7 de] F&5H= Y23 S
Z8ote 16% F4E FREZDEY A5S 2agdsidth 4249 &4-2 DMSO 3|4 st
o 10 mg/ml F==2 FHIT F Eo® FZ fx=Fo 20 ul ¥ AN F FE3] Adxsto] Hf
Ao BTt FHFA ol FFAE A8 Mueller Hinton agarg ARE3IH o1, 2443
¢ e H AHE Felsiith

2.

ook

HEAE A3

1) B. cereus (ATCC 13061) &++&3 ~=2Yd

n (
i
2

"B, cereus (ATCC 13061) k48 3} A3 2]y

ool g4
1Az ed

£2.0f : DMSO
=% :10mg/ml
Muller Hinton Agar

24 h incubation

Fig. 14. A Y3 £ FEE°] B. cereus] g a4 %S YEHE AS FAs

2) B. subtilis (ATCC6051) &+ &7 224

A 34 A ¥4

LAxey 18,29
« £&1f:DbMso

+ =% :10mg/mi
*  MullerHinton Agar

24 h incubation

Fig 15. A9 U7 &9 %% 50| B. subtiliso] 0§ @7 £%< Jehis A2 Ssan,
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3) C. albicans (ATCC 14053) &+ & 3 »38Y

=C. albicans (ATCC 14053) &+ a1t A 32|

A 3%
1ADed
+  20]:DpMso
+ =% :10mg/ml
¢ MullerHinton Agar

* 24 hincubation

Fig. 16. Al¥ 2 o] C. albicans?]

3k v A5 YE

4) C. perfringens (ATCC 13124) & &3 2~F2Y

5) E.

=C. perfringens (ATCC 1

=ik 3%
LAmled

- 20§:DMmSsO

¢ =% :10mg/mi

* MullerHinton Blood Agar
+ 24hincubation

Fig. 17. A9 Y o] C. perfringensell thdt &+ TS YEHY

3124) StF a1 A3y

coli (ATCC 25922) &++a 3} =8

*E. coli (ATCC 25922) &td a3} A3 2]y

oAl 34
1Azed

«  20):DpMso

* 5% :10mg/ml

*  MullerHinton Agar

*  24hincubation

Fig. 18. Al¥ 2 ¥ o] E. coliol tH
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6) E. coli O157:H7 (ATCC 35150) &d &3 32

*E. coli 0157:H7 (ATCC 35150) &}

A= B4
1.AEed
- 20j:bpmso
+ =% :10mg/ml
*  MullerHinton Agar
* 24 hincubation

Fig. 19. A9 2] E. coli O157:H7°] g+ 3

]

7) L. monocytogenes (ATCC 19111) &3} ==Y

A3

o

=/. monocytogenes (ATCC 19111) & a3t A3 2]y

# &g vehy

AAdh B4
1.Aned

- 20):DMso

+ =% :10mg/ml

*  MullerHinton Blood Agar
+ 24 hincubation

Fig. 20. A3 ¥ o] L. monocytogenes®l| ™+ &

8) M. luteus (ATCC 49732) &+ &3 =4

*M. luteus (ATCC 49732)

A Y
1.A5ed

. Quj:DMSO

¢ =% :10mg/ml

*  MullerHinton Agar
*  24hincubation

Fig. 21. Al o] M. luteusel T

St

o

hc)
ol
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9) P. aerugunisa (ATCC 27853) &+ &3} ~=8Y

*P. aerugunisa (ATCC 27853) a3} A3 2y

o= 34
1Amed

+ 20):DpMso
+ =% :10mg/ml
+  MullerHinton Agar

*  24hincubation

Fig. 22. A9 2 °] P. aeruginosa®l W3t &¢ &5& Uelle Ae A8t

10) S. aureus (ATCC 25923) &+ &7} ~=8Y

=S. gureus (ATCC 25923) gt a3t A3 =Y

oA 34
1A

. 20):DMsO
© =% :10mg/ml
*  Muller Hinton Agar

*  24hincubation

Fig. 23. A9 2] S. aureusel W3t v &5& U= Ae A8t

11) S. Typhimurium (ATCC 13311) & &3 ~38Y

=S, Typhimurium (ATCC 13311) &3t A 3 2]

A= 33
1Aned

«  20):Dbmso

* 5% :10mg/ml

* MullerHinton Agar
* 24 hincubation

Fig. 24. Al9| ¥ o] S. Typhimuriumol oj
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1) FFAE Y +F - Ade I/ FRELY IAFEaHE AES] st & 4
PollM= AFFFE Aspergillus flavus ATCC 17082, Aspergillus niger ATCC 16404,
Saccharomyces cerevisiae ATCC 9763 &= A AH&3IA T

Aol tig FREZHY S FASr] 98l EETS Yeast extract-Malt extract
medium= 28T oAl 347 XEHFE $ °F 5 x 1056 CFU/mLo] HEF 3| 4ste] Al
S =2 st oen, FFo]dS Potato dextrose agar medium S E 30TCA 7€3F 2Gu) kg &
EAE AFH st EAFEETE F 2 x 105 spore/mLo] HEE 343 AAH A APdTH o
2 A-gsh T

[.

) FAF B4

dilution® & =

Ao

A - SREH i FF B S Paper disc' & Macrobroth
b 24 =3t

Zt ANPdFE Sl A A | Al 18-24A17F ¥l ¥F 0.5 McFarland &5 SEE ZFY
(turbidity standard)S. 2 A}-83}e] #3333 S (spectrophotometer) S ©|&3l] w|AES] &
¢k 109 cells/ml=| Al 2433t EHH {-_;——“g—% gAe] HAo] £ES AFA PRo| =

ol

AA = FFe] wigAe AAT F FAujA o 1T =TT oF 53 WA|ske] Ha
Wi A& "WHF paper disc(8mm, Advantec Co)E H¥ wjA o &3 2+ AsE 279 3
ARkoll micropipettes ©]-83td HET & (20uL) 24417 W BAFO BN ASEZC| agar
SN FE] FE F AEE T F uAEY TR wet AdT 2= 2443 wj et
3 ¥ AAFEY A5 A=Z AT Ao Ar7F HAvke A7E 2335k A A
o] 10mm ©|3}Ql Z& F#Ho] glE O, 10-15mm Aboll AL F3F A= F#8E& 7}
A Ao, I3 15mm °]3< Ae 43 f%ﬁ' 7Hx Aoz dstit

R
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(3} I 4 2+
Table 7. R =49 X Asfjax wad 474

Aspergillus flavus ATCC 17082 Aspergillus niger ATCC 16404  Saccharomyces cerevisiae ATCC 9763

1 A Z =l + + 4
2 NZFEFES - ++ ok
3 St + ++ ++
4 e - - -
5 Flm] - - ++
6 b i - - -
7 A - + ++
8 =2 + - -
9 E = ++ - -
10 it + o g
11 QEIX| + +4 +
12 A%t - - e+
13 0f 7|2 + ++ ++
14 +4 + + ++
15 e = | + 6n3 T+
16 Aooed e ++ ++

e AS ko) ok Uehd. (; ERYUE, HoF, +5F, ++ 7)

6. N 5 3 FE=E FA

1) #2FAD DA 25 5=

- B. cereus, B. subtilis, C. albicans, C. perfringens, E. coli, E. coli O157:H7, L.
monocytogenes, M. luteus, P. aeruginosa, S. aureus, S. Typhimurium & ¥ Y4 7}&4do]
UAY oL E At Aol ofHdar 4z F 1149 EFTFE ATCCERE FY3H
Aol A& AF(E D).

Table 8. &A1 Y &5

8 (ATCC No.)
1 Bacillus cereus (ATCC 13061)
2 Bacillus subtilis (ATCC 6051)
3 Candida albicans (ATCC 14053)
4 Uostridium perfringens (ATCC 13124)
5 Escherichia coli (ATCC 25922)
6 Escherichia coli O157:H7 (ATCC 35150)
7 Listeria monocytogenes (ATCC 19111)
8 Micrococcus Iuteus (ATCC 49732)
9 Pseudomonas aeruginosa (ATCC 27853)
10 Staphylococcus aureus (ATCC 25923)
11 Salmonella Typhimurium (ATCC 13311)
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229/ A@H B. cereus B subtilis C albicans . perfringens E coli E. coli O157:H7 L monocytogenes M. luteus P. aeruginosa S, aureus . Typhimurium

01. Al ey

02. 3l (0l =) - - - - - - - - - - _

03. 2HX|(OJE|2) - - - - - - - - _ _ —

04. ZF3(OflE =) - - - - - - - - - - -

05. B(MEH=) - - - - - - - _ _ _ _

06. 0171+ Y(FE) - - - - - - - - - - -
)

07. HIFE

08 FIFE) - - - - - - - - - - -

09. XtAH(OE|2) - - - - - - - - - - -

10, 2RHAE2) - - - - - - - - - - -

1. FEFD) _ _ — _ _ _ _ - - - -

12 ZHE gz - - - - - - - - - - -

13 S50 FY - - - - - - - - - - -

14 £YOIE ) . - - - - - - - - - -

15 ATEUBGEY) - - - - - - - - - - -

16 A2FYTERED) - - - - - - - - - - -

17. Skikonin + + + + - - - + B R N
18. Isobutylsidkonin - + - - B - - . - N —
19. Acetylskikonin + + - - - - - + B B -
20. Deoxyskikonin + + + + - - - + + + -
21. Dimethylacrylsiikonin - + - + - - - . B N —

22 HMY A2 Y - - - - - - - - - - -

23. 29 % + + - - - - - - + - -

24. 8 A2 FF - - - - - - - - - - -

25 sl A2 73 - - - - - - - - - - -

2. 83 73 + - - - - - - - - - -

31 SAGH) - - B - - - - - - R -

32, ANEE) - - - - - - - - - - -

33. AT FH) - - - + - - - - + - -

34 29(70% F) - - - - - - - - - - -

35. B71(70% FH) + + - - - - - + + + -

3) Kirby-Bauer’s disk diffusion test, Agar dilution test (Pour plate method), 3MTM

Petri-film test, 5 TF3SF A AA

—~

Lo

o 60F ol FAE FREASY AeS 13 23a8dsis. 44
3143t 10 mg/ml == FHIFF §F EvE i fz=o) 20 ul ¥

= 72 :
of wjAle] FAsE FHAE 2He vm AGAEFHEFZ7]H(Clinical  Laboratory
Standard Institution)oll A A At FAEE FHAIE T4 wet FHAE A8 Mueller

Hinton agar, =& 59 d¥ 87 %0 @t Mueller Hinton blood agarg AH&3stH o™, 3
T @79 B%E McFarland 059 B31aL, o] & 18~24413F F<b 35£1ColA vk | 2

RS EEES
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BEFORE GROWTH

No bacterial growth /
Agar media, spread (Zone of inhibition) ,/

Antibioticdisks e
on Petri dish Bacterial growth

Kirby-Bauer aka the disk diffusion agar method tests the effectiveness of
antibiotics on a specific microorganism.

Fig. 25. Kirby-Bauer’s disk diffusion test

- Agar dilution test (Pour plate method) : & A7 A8 tF-EY F=E& 449 1F
& A HGAZ] gl A FelA Ade] gE HIE AT Fd dee UM

F AR oo, A AAIFES Tt HA A FE(minimum inhibitory concentration,
MIC)E 743 %, agar dilution test (pour plate method)E <3ste] ZHzbe] WA u) &
Zy Algte] vl 2ol 23F0] Mueller-Hinton agar %+ Mueller-Hinton blood agaroll &
3l 3521TColA 18~24A1ZF  HIFEFoZH  HA A FE(minimum  bactericidal

concentration)= E=Z3}%=.

MIC

Concof| SHIM 025 05 1 2 4 8
drug: C‘:m"'(‘:? ng/ml ng/mi ng/ml ug/mi ng/ml pg/mi

Sub-culture onto drug-free agar to look for survivors when the drug is diluted out

MBC

- 3MTM Petri-film test : HF I ZAHAE FTHRITEY I HAesS AASH] Astd U9
ANA FAE FFEAFH 22 AEHIL e AX2HEEHEBMIM petrifilm)& ©]-&38t Al

Q
[e) L =

2 AdERe T4 ARE AASe. d=EEFWA= Biological filmollA Al 3 {7}
i

FAE F YA YIRS RO ZHT AR ASE AxIEHAY HEFSH TES &
T3t g v A (nutrient agar , ordinary agar)$} Zo] A& FAFsto HAE] HEFS FAS
+ dry rehydratable film media%l. A Al¢ko] AZFFu]A]o E3FE o] Qlo] #o AFE T
WA BT GoletA sl FHujA 9} ZFE FFHES ol&stnE AP dYye HFHY
SR AE A Zovt wjA o Az widF AIE & HUE Zaste] g ARl w2 Ad



A ol I ol sl g B o
29 10 mLol HE3e] 2 He %
a1

e AY5E AN

A B 2HEe A3 48

-
>

S
RASl,

o A

CcC
—

Coliform Count
Plate

Results in

24h

Fig. 27. 3BMTM Petri-film test

2. FoANY A3 24

Mo

1) 12 A4 : Shikonin & 5% 9 I+ &4 A=
- Table 84 AAIG 11F AldolA  shikonin, isobutylshikonin, acetylshikonin,
deoxyshikonin, dimethylacrylshikonin®] 12} &+ 48 A3 2.

12 7174 : Shikonin 7 5%9 ¥+ &4 Z3
(shikonin, isobutylshikonin, acetylshikonin, deoxyshikonin,

dimethylacrylshikonin)

B. cereus (ATCC 13061) FF &3} 238 (ATCC 6051) FF&EH 2389

oAd 34

4. Deoxyskikonin

A 4
4., Deoxyskikonin
1. Skikonin
1. Skikonin 3. Acetylskikonin
3. Acetylskikonin 2. Isobutylskikonin

5. Dimethylacrylskikonin

C albicans (ATCC 14053) &7 &7 23] C perfringens (ATCC 13124) &7 &7 2384
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A= Fd
4, Deoxyskikonin

1. Skikonin

oA g4
4, Deoxyskikonin
1. Skikonin

5. Dimethylacrylskikonin

AR F7d

82
tlo

A B3

2
oo

L nmmnocytagenes (ATCC 19111) &3 T84

3 o N ol 94

)
alo

Al 94
3. Acetylskikonin
4, Deoxyskikonin
1. Skikonin
5. Dimethylacrylskikonin

2. Isobutylskikonin

(ATCC 27853) &+ &3 2484

A I
3. Acetylskikonin

4. Deoxyskikonin

AR 34
1. Skikonin
4. Deoxyskikonin
3. Acetylskikonin
5. Dimethylacrylskikonin

2. Isobutylskikonin

(ATCC 13311) &35} 238

A 34

ok
oo
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2) 22k AA - &Y, AT T 7 FF A A
- Table 894 AAIT 115 Mol kA A F74,
T4, v 748, €d F=E, 29

&9 #4, 99 Aw 74, 44 A
s )i
. 7
A

A
9 BA (Y AR)e 1H I BHL 243

PJ

2} 7d7§ £, AS T 7Y ¥ B4 2

C perfringens (ATCC 13124)

Ve
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P ae‘ugznasa (ATCC 27853) ?ﬂ'i"EJ—]' 2383
v A B

229 74

5. aureus (ATCC 25923) tz}#;ciﬂr 2383

Aol 34

e

oA 84

5% T F==, F9 %% TH FE=9 124 F

32 AA : F FEFE 239 I+ 84 EAH
(R3] 95% FH F==, A9 B T4 F=2)

B caeus (ATCC 13061) &3} 2384 B subtilis (ATCC 6051) ¥+&3 238
N ’ Al 34 — 7 N

oo
W

E. coli (ATCC 25922) &+ &3} 238y E. cdi O157:H7 (ATCC 35150) &3} =389

_43_



Q

P aa'ugmasa (ATCC 27853) ?ﬂ'E‘EJ—]‘ 2383

A 3%

ojo
ma

A 2%

4) 47+ A4 A ek o] o 79 55 4 24 A
- Table 8ol AT 115 AldolA SA, AA, AH, £, £€719 12 &4 s A
A5

43 AR AN 29 A B9 5% F7 B4 A%
(&A, AA, AR, £, £27))

B. cereus (ATCC 13061) I+ &3} 2324 B. subtilis (ATCC 6051) ¥a7 2324
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187
277
3.4
429

5. 28

7

-8 DMSO

C. perfringens (ATCC

| -8u:omso

oz
184
2 AXI
3.Am
429
5287

-80): DMsO

184
2. AX|
3. AT
429

5. 287

-804 : DMSO

o
187
2. A%
3.7
429
5. 287|

-804 : DMSO

y

S. aureus (ATCC 25923) w87 238

S Typhimurium (ATCC 13311) I &3 »38

_45_

13124) &7 2724




184
2. 7%
3 A
429
5. 287

-80§: DMSO

4

5) 52 HA : 16% FEE I T4 47
- Table 89l A AAISE 11F AlwolA ALY, @&, 29X, A5, =, 7|5, Ay, My,
A2, 22, F£49, 7FedzI, e, €Y, ASLEEE, ASFAHAFEEL] 13 o 4

& 24392,

)

52t A4 : 16F F=E I A A
A, g, 234, Ae, &, Wed, Z9, I, AL, 24, 79

R, 359, £, ATREE, ADFIFEER)

L mmoaytogenes (ATCC 19111) 785 238 | M. Juteus (ATCC 49732) JF &} 2384

_46_



6) 62 A : cinnamaldehyde?] &+ &4 Az}
- Table 8914 AAg 11F Mol A cinnamaldehyde®] 12} &+ &4

i
N\
ox
ob
4
dlo

62} A : cinnamaldehyde?] &+ &4 A3

B. cereus (ATCC 13061) I+ &3} 2374 B. subtilis (ATCC 6051) I+a3 =72

= Cinnamaldehyde = Cinnamaldehyde
B. cereus 8, subtilis

4R (40 mm) 4RI (36 mm)

C albicans (ATCC 14053) &F &7 238 C perfringens (ATCC 13124) ®-d &7 238
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= Cinnamaldehyde
C albicans

‘IR (64 rom)

= Cinnamaldehyde
Cl. perfringens

E. coli (ATCC 25922) Jd &3} »=8

= Cinnamaldehyde
E coli

4R (33 )

E cdi O157:H7 (ATCC 35150) =& 7 7Y

= Cinnamaldehyde
£ coli 0157 HT

L nonacytogenes (ATCC 19111) &3 2389

= Cinnamaldehyde
L. monocytogenes

el (54 mm)

M. Iuteus (ATCC 49732) &3 23849

= Cinnamaldehyde
M. luteus

P. aeruginasa (ATCC 27853) @#&A %} 23]

= Cinnamaldehyde
P aeruginosa

oA (26 mm)

S. aureus (ATCC 25923) @& 23T

= Cinnamaldehyde
S. aureus

4 (37 mm)

S Typhimurium (ATCC 13311) dw &3 2384

= Cinnamaldehyde
S, Typhimurium

4 (47 mim)
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7) 73 AR FHFERAEE S19] I

- Table 8|4 A|AI%+ 11%

44 A3
Aol A s1 =4 =9 13+

ot
el
m {
ox
ftlo

A
ox
=
s
oo

73 AR . FHEZAHAE S19

g7 94 2%

B. cereus (ATCC 13061) F# &3 2389

B. cereus

<4HIcH (33 mm)

B. subtilis (ATCC 6051) &#&H} 2384

B. subtilis

A (33 mm)

C albicans (ATCC 14053) &7 &7} 23]

C albicans

AHITH (59 mm)

C perfringens (ATCC 13124) 7 a7 238

Cl. perfringens

HIH (38 mm)

E coli (ATCC 25922) Jd &3} ~=8Y

E coli

AHILH (K| &, mm)
)$1-32
2)52-32
3)$3-36
H54-34
5)55-38

E. cdi O157:H7 (ATCC 35150) &3} »38Y

E coli O157:H7

HIT (XIS, mm)
1)51-34
2)52-34
3)$3-36
4)s4-42
5) 55 -40

L nmmnocytagenes (ATCC 19111) &3 T84

M. Iuteus (ATCC 49732) o &3 23849
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L. monocytogenes

AR (52 mm)

M. luteus

AHITH (43 mm)

P. aeruginasa (ATCC 27853) @ &% 23

P aeruginosa

S| (K, mm)
1)51-24
29s2-25
3)s3-25
4)$4-25
5)s5-27

S. aureus (ATCC 25923) @& 2383

S. aureus

<fHIcH (35 mm)

S Typhimurium (ATCC 13311) &3 2384

S. Typhimurium

<4HIcH (35 mm)

8) 82 AA . IR E 529 I+ A AH
- Table 8|4 A|AIG 115 AlFolA S2 2AHES] 13 &+ G4 S

A
o
QL
R
al(e

8at AR : FHERAE 529 Fo B8 AH

B. cereus (ATCC 13061) d# &3 »38Y

B. subtilis (ATCC 6051) ¥#&EF} ==Y
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B. cereus

AHITH (38 mm)

B. subtilis

AR (33 mm)

C albicans (ATCC 14053) @7 &3 234

C. albicans

I (59 mm)

C perfringens (ATCC 13124) &85 37 2389

Cl. perfringens

AHITH 37 mm)

E. coli (ATCC 25922) ¥+ &3 248

E coli

AL (K1, mm)
1)51-32
2)s2-32
3)53-36
454-34
5)55-38

E. cdi O157:H7 (ATCC 35150) &3} 2389

£ coli O157:H7

AT (KI5, mm)
1)S1-34
2)S2-34
3)S3-36
4)54-42

5) S5 -40

L nmaytogenes (ATCC 19111) 383} 2324

L. monocytogenes

HICH (52 mm)

M. Iuteus (ATCC 49732) &3 2389

M. luteus

AHICH (43 mm)

P. aeruginasa (ATCC 27853) @#& %} 238

S. aureus (ATCC 25923) @83 232
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P aeruginosa

S4HIH (RiE, mm)
10)S1-24
2)s2-25
3)$3-25
4)54-25
5)85-27

S. aureus

HHICH (35 mm)

S Typhimurium (ATCC 13311) I+ &3 23

S. Typhimurium

<A (35 mm)

9) 92 HA : FFEAE 39 FF A A
- Table 84 A 11F AlTFolA S3 2AES] 13 I FAHS =AH3HS

9zt AR : FHERAE S3Y Fo A4 EAH

B. cereus (ATCC 13061) @+ &3} 2=HEY

B. cereus

S HICH (38 mm)

B. subtilis (ATCC 6051) ¥+&3 272

B. subtilis

SHICH (33 mm)

C albicans (ATCC 14053) &7 &3 =323

C pertringens (ATCC 13124) 37837 23849
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C albicans

<{HIcH (60 mm)

Cl. perfringens

HCH 37 mm)

E. cdli (ATCC 25922) &+ &% 2384y
E coli

OfH|cH (%I E, mm)
0s1-32
2)52-32
2)83-36
)54-34
5)85-38

E, cdi O157:H7 (ATCC 35150) &7 &7} 2323

E coli O157:H7

{HITH (XIS, mm)
1NS1-34
2)S2-34
3)S3-36
4)s4-42
5)55-40

L mmagytogenes (ATCC 19111) &3} 238y

L. monocytogenes

4RI (52 mm)

M. luteus (ATCC 49732) Sd i3 2384

M. luteus

AHICH (45 mm)

P. aeruginasa (ATCC 27853) @783 2324

P aeruginosa

S4HIH (Ri, mm)
10)51-24
282-25
3)83-25
4)54-25
5)s5-27

S. aureus (ATCC 25923) I#&3 238

S. aureus

AHITh (35 mm)

S Typhimurium (ATCC 13311) Jw# &3 2384
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S. Typhimurium

24HICH (36 mm)

10) 103 A4
- Table 8|4 A#|A|

102+ AA : FH=F

= 549 ¥+ A4 27

B. cereus (ATCC 13061) d# 853 »38Y

B. cereus

4HIH (39 mm)

B. subtilis (ATCC 6051) &%} =38y

B. subtilis

AHIT (36 mm)

C albicans (ATCC 14053) ¥#&3 2384

C albicans

I (60 mm)

C petfringens (ATCC 13124) &3 23324

Cl. perfringens

HITH (42 mm)

E coli (ATCC 25922) Jd &3 238

E. cdi O157H7 (ATCC 35150) &f3} ~38Y
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A (X &, mm)
0$1-32
2)s2-32
3)s3-36
4)54-34
5)$5-38

£ coli O157:H7

A (XI5, mm)
1)51-34
2)52-34
3)$3-36
4)54-42
5)S5-40

L monacytogenes (ATCC 19111) &3 2329

L. monocytogenes

A (52 mm)

M. luteus (ATCC 49732) w83 23849

M. luteus

AHITH (45 mm)

P. aeruginasa (ATCC 27853) @7 &3 2384

P aeruginosa

AAHIH (KI&, mm)
Ns1-24
2)52-25
3)$3-25
4s4-25
5)s5-27

S. aureus (ATCC 25923) &w&7 2437

S. aureus

<{HIch 36 mm)

S Typhimurium (ATCC 13311) &¢&3} 23&Yd

S. Typhimurium

AHIH (37 mm)
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11) 112 AR : 28 E S5 I+ &4 2
- Table 814 AAg 11F MolA S5 2AHES] 12 I XS A=

112 AA : A

S59] & &4 A3

B. cereus (ATCC 13061) @+ 8&3} 2HEY

B. cereus

A (40 mm)

B. subtilis (ATCC 6051) ¥+&3 232

B. subtilis

fHITH (36 mm)

C albicans (ATCC 14053) &# &3 =33

C. albicans

{HICH (60 mm)

C perfringens (ATCC 13124) #8537 ~389

Cl. perfringens

Q4HICH (42 mm)

E. coli (ATCC 25922) I &3} 238

E coli

AL (K1, mm)
181-32
2)S2-32
3)S3-36
4)54-34
5)55-38

E. cdi O157:H7 (ATCC 35150) &+&3} =329

£ coli O157:H7

AT (KI5, mm)
1)51-34
2)52-34
3)53-36
Hsa-42
5)55-40

L nonacytogenes (ATCC 19111) &3 2389

M. Iuteus (ATCC 49732) o83 23849
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L. monocytogenes

ofHITh (52 mm)

M. luteus

AHICH (46 mm)

P. aerugincsa (ATCC 27853) @7 &7 2384

P aeruginosa

4HICH (XI&, mm)
0s1-24
2)82-25
3)$3-25
4)54-25
5)85-27

S. aureus (ATCC 25923) I#&7 238

S. aureus

HIH (36 mm)

S. Typhimurium (ATCC 13311) d=+&% 238

S. Typhimurium

@4AIcH (40 mm)

12) 122 AA : 3MTM Petrifilme ©] &3 =
- Al¥& McFarland &% 0.33 (1x108/ml) &
- 112 AR ANA =&3 AHRE ¥R O R 23

el g B4 A%

g2 E S1-2, S2-2, S3-2, S4-2&8 A=

- FHlEH Al d8d3 FAZAHAES 1:100 53 ¥ E&E2 T8t 3MTM Petrifilmol] H &

122+ 747 : 3M™ Petrifilm<

o83 =4 ¥ A A

A F#FFE S1-2, S2-2, S3-2, S4-2)

\ S1-2
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x> <S1-2>
- Positive control 1 (124 10 mL) A2 6.7 +
i oo o714
- Positive control 2 (22 9 mL + CA 1 mL) SES
- Negative control (2 10 mL) S%} . ‘
AloF 03
o iy = o -
4'“ = = ) | “‘t vi
@ @© N N
628 0 831 \
236 %o
52-2 S3-2
<S2-2> <S3-2>
I2Fd 65 % ¥ A2EH 67 2 g
o714 J o7 1 i
Bzt : @z 1 , ‘
| &
Al ek 0.5 497 129 NE 03 N e
| ‘ | ‘ | . ‘
' ! ° (G} ‘ (+3
S12 S22, 542 AHIANA A2 10% °1%, 7% °l°d2
FTEAA HA: AFFEMBO)7 A3 H
<S4-2>
F._l-r’é*, 6.5 3 H 2oy 3% 5% 7% 10%
07| %= 1
%§ 1 ‘ ' s1-2 0 621 523 236 %
de 1 by
AlH 05 [ e s2-2 0 497 129 1 0
e ‘ $3-2 0 667 363 167 113
' ‘ $4-2 0 278 145 0 0
o o
13) 132+ A4 : I 2HE WY &+ &4 27
- Al &€& McFarland % 033 (1x108/ml) $XZ FH]|
- g7 24T WE AZTD W, 4B Pt ArHES RIAE EFsH St
- 8 2AHE WE U3 352 Mueller-Hinton brothell £33 H, 2179 HFHo| A<
Hj oFstal 24A1%F F ol o] & ZH7Z Mueller-Hinton agar®ll pour-plate method® 753t MBC
£ =390
- I A, i ZAE WE 0125% ol BE =T IE Ad 58S 2IS



14) 143 AA -
- 137(]’ 7‘]'}%0“/\_] 7." -~
i 0.01% Z_]_—a o

- AR, g4

THE RIS

s gEEE
(MBC)

+W 0.08%

+W 0.07%

Al &)
=

Fig. 28.

+W 0.06%

/ ""\

E. coli O157:H7

+W 0.05% +W 0.04% +W 0.03%

,/ \ / \\ / \\ /’”\\ /_..__\

+W0.02% +WO0% =2
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34 4PEE B. subtilis
(MBC)

+W 0.08% +W 0.07% +W 0.06% +W 0.05% +W 0.04% +W0.03% +W002% +W0% CHED

\‘.‘ / \".‘ ‘.,/ . :"‘. / \\I / _\ ./‘ / I //
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(AIBA F-7]3, ABehstal Hlo] A F4kY3HE- =aq)

7. A

& EES

A

1) A8 4 (Selectivity)

229l F4E<20  Naphtoquinone’d #9] 7t FE  AZFe  shikonin®] ¢ 75%, B

-hydroxyisovaleryl shikonin®] ©f 10.24%, acetyl shikonin®| ¢F 12.1%, deoxy shikonin®] 16.3
)=

i, isobutyl shikonin®] 17.5%, dimetylacryl shikonin®] 19.24, isovaleryl shikonin®] 20.0%°]
RN AT E ARESEFE e T4 $aL s 2y EHAH.

2) 244 (Linearity)

A2l F4 3 shikonin, B-hydroxyisovaleryl shikonin, acetyl shikonin, deoxy shikonin,
isobutyl shikonin, dimetylacryl shikonin, isovaleryl shikonin< 3.125~50 ppm(3.125, 6.25, 12.5,
50 ppm, & 471 FE)9] % WelolA AFHE AHHAT. RE FEo| thshel AFA
FBATR)7F 099 oo F5d AAHdAEe UEAH. (Figl ~ Fig?)

(1) shikonin

O A AW A1 BA)
shikonin

PPM(mg/L) Peak area
Cal 1-1 3.125 35657
Cal 1-2 6.25 68941
Cal 1-3 50 726327
Cal 14 100 1508043

R? 0.9998

*Cal :calibration

7 A A

y=15240x-22484(R*=0.9998)
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1600 -
y=15240x-22484
1400
1200 -
1000
=L
el
£ =00 -
600 -
400 -
200 -
o T 1
o 20 40 20 80 100 120
PPM
Fig. 29. Calibration curve of shikonin
O shikoning Z7+9] == ZA|etal HPLCH FHYste] AFde 245t d<
o Z1o] A AFRY)S 09901F o2 HHGo] Ee & F AT
(2) B-hydroxyisovaleryl shikonin
O A4 AY Asas £4)
B-hydroxyisovaleryl shikonin
PPM(mg/L) Peak area
Cal 11 3.125 3680
Cal 1-2 6.25 8258
Cal 1-3 12.5 23899
Cal 1-4 50 103899
R? 0.9995

*Cal :calibration

SRR

y=2154 8x-3784.4(R?=0.9995)
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120000 -

y=2154.8x-3784.4
100000 - R?=0.9995

Area

BOO00 -

40000 -

20000 -

50 60

PPM

Fig. 30. Calibration curve of [B-hydroxyisovaleryl shikonin

O B-hydroxyisovaleryl shikoning Z}7}t¢] ¥E& ZA|stal HPLCO| FYste] AFHES A
st ew o) AT AFRY)S 0990402 Mol e o 4 Tk

(3) acetyl shikonin

O A4 AN 2313 &4)
acetyl shikonin
PPM(mg/L) Peak area
Cal 1-1 3.125 16780
Cal 1-2 6.25 40782
Cal 1-3 125 83649
Cal 1-4 50 343818
R? 1.0000

*Cal :calibration

2l
y=6952.9x-3678.1(R*=1.0000)
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350 v =69529x-3678.1
RF=1

250 +

AREA
P2
8

PPM

Fig. 31. Calibration curve of acetyl shikonin

O acetyl shikoning Zt7te] F=2 XAkl HPLCO FUste] AFAH S 2Astdem 19

= 1
FBAG AFR)E 09901402 Mol e & 5 ULk

(4) deoxy shikonin

O Ax4 AW AT £4)
deoxy shikonin
PPM(mg/L) Peak area
Cal 1-1 3.125 45801
Cal 1-2 6.25 85305
Cal 1-3 12,5 161486
Cal 1-4 50 592670
R? 0.9999

*Cal :calibration

ra e S !

j= v

y=11617x+12575(R?=0.9999)
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700

G600 - y=11617x+ 12575
R* =0.9999

500 -

o 10 20 30 40 50 a0
PPM

Fig 32. Calibration curve of deoxy shikonin

747te] B 52 2A53 HPLCH st AZAS Ayatgen e

O deoxy shikonin< 7} =3
FBAFe] AFRYL 0990402 Mo dSS & 5 AU

(5) isobutyl shikonin

O MY AP AT A
isobutyl shikonin
PPM(mg/L) Peak area
Cal 1-1 3.125 26970
Cal 1-2 6.25 64819
Cal 1-3 50 436116
Cal 1-4 100 894104
R? 0.9996

*Cal :calibration

y=8880.4x+1672.4(R?=0.9996)
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1000 -

900 -

800

600

AREA

500

300 -

200

100

y=8880.4x+1672.4
R* = 09996

20 40 &0
PPM

120

O isobutyl shikoning Z}7+e] &
o) A@A%e] AFRY)E 0.990]4

Fig 33. Calibration curve of

(6) dimetylacryl shikonin

O AAA AW A BA)

isobutyl shikonin

fu
N
2
ol
k]
T
=
=
@)
9
N
RS
ol
2
m
ol

dimetylacryl shikonin

PPM(mg/L)

Peak area

Cal 1-1

3.125

26970

Cal 1-2

6.25

64819

Cal 1-3

50

436116

Cal 1-4

100

894104

R2

0.9996

*Cal :calibration

y=7264.5x+9613.6(R*=0.9994)
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y=72645x+9613.06
350 R* =0.09994

300

250 +

AREA
P2
[=]
o

150 4

100

o 10 20 30 40 50 o0
PPM

Fig 34. Calibration curve of dimetylacryl shikonin

O dimetylacryl shikoning Z}7}9] F=Z ZA|3t3l HPLCO T3t HFHE FA43A S
) 1o} AT AERY)S 09901 F ez A0l dee & F AU

(7) isovaleryl shikonin

O AAA AY @_,,}(19;] T,t_l_}\)

isovaleryl shikonin
PPM(mg/L) Peak area
Cal 1-1 3.125 5879
Cal 1-2 6.25 11370
Cal 1-3 12.5 19008
Cal 1-4 50 77975
R? 0.9994

*Cal :calibration

an

A %‘t}\ A

= g

A)
y=1537.4+933.49(R*=0.9994)
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70

AREA

30 -

10 4

¥ = 1537 .4x+933.49
R® =0.9994

o 10 20

30
PPM

50

Fig 35. Calibration curve of isovaleryl shikonin

O isovaleryl shikoning Z42te] F=& ZAstil HPLCA Fdst

dol U&= & F AU

9] ABAFY] AFRY)LS 099002

24
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AEEA R, (BT HeF)

8. AL AFE R A=TAH HAH3

) 9=

=<1

Zi‘l_
fUs

(1) AFelefEetad Ao A4FAs= A

= SaU= ol =gy S-S Aoty t=s Hgt ArEEg| ArEEH Hla1
Lithosperrmuum arverisel. [ Aeg
A B =%, Mountain toothwort omychon avense (L) S.F.Gray - o X o - -
Trgonotis radicans(Turcz) Ste
: vens / Ertrchiim radicans{Tur
o2y = HHA=FHEIL], Rooting tigonotis ) ADC. == o] % ) - -
Lithosperrmurm enthronizon s
xi% s AI7E, %[ %, Redroot gromwell iebald et Zuccarini = o X () - -
= BEMs ol =iy i 8 = =] Aoy ZHs Higt Apgniey A H| 5
Lysimachia mauitianalam. /
| 2z W) ik 4, Spoon leaf  Lubinia linearnioba (Hook. & Ar
FHT ]2 s =
2RI yellow loosestrife n.) Pax g ® e
P EIE B Lysinachia barystactiysBun,
s HiE| e, BnalE, Ma_nchunanwll -yt s s ge o X o .
ow loosestrife
Rumex acetosal. | Acetosa pra
e 2|40}, Sorrel, Garden dock tensis Mill. 0 X 0] 9l 2 -
Rurmex acetocellal. | Rurmexa
cetosellz L. | Acetosa acetosell
olf7 14 a7 |21 &40t Field dock (L) Mill. o X =9 - -
= EHEMs ol g = sy E-84 Aoy s Hjgt AESY A Gl
= Sasa veitchiiRehder
sz HIOJEF | =S, M2 ML o 3R & % al . .
o}
2= el ojH =gy oy =54 oy t=s At AR ==l H|T
IR, oS TIA, 2L, Gree Srhilaxchina L.
oz E: nbrier, Catbrier, East Asian greenbri X Q |
er
FHLFR, DHEEE FHAL, HELLR, Gree Sravetial
HolRE = - nbrier, Cathrier, East Asian greenbri o X =%
er
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Table 10. A+ Y=o Ok F3l=2

M
1
i
_ﬂ

ENBE o9l 234

H] 1L

3 mgkg 1.3512 mgkg

il B mgkg 0.6359 mgkg
dR=5:3 mgkg 0.0202 mgkg
R mgkg 0.0105 mgkg

#l D2019101602 =

#4991 3C71-7881-7YT4 )\] '@ . ﬁ }\'I-/ﬂ Z‘] )\‘]

x X ]
lj'@ﬂ“ﬂ (F)oh4 2 v 213
S e
Fi | FASE AUE ol ¥y A 371
AMzEAE drded AN9-10-18

BreHsg g s DenieI0amE

57} §-2] d7elol] Alg-gatel o Avhs o P
A - BA gY 0 2019-10-29
A - AR B}l o]
Habdd & AelA): A3

A - JAgR MY - dar A A Y-FAR

Wimelkg) 1.3512 me/ke Arte
Fv] 2:(mg/ke) 0.6359 ma/ke g
2= B{mg/kg) 0.0202 ma/ke s
F42(me/ke) 0.0105 ma/kg s=5hed

> o FE AlY - A RS gides @ AYdch

AS NG - B4 L ABE A2 2 AT,

WS AT O AE BEE REW ¢ GE UL
20199 10¢ 29
#3714 F4

= 30§ 444 duch AlY - FHARAE AlY - FAEE o2l o @ 2 Fol ol4¥ £ glay,

F =3 L= L)
(AhEFFAR)FAFTEI 2d 8571543979 hup/wwwkhsirelkr #Heuia (UW

31)628-0400~1




o)
A ) FF A AL A 7<1]2016—148§(Hi e 5o f3Ed BAW, 1.3F%ohd w
LC-MS/MS, GC-MS/MS, GC-MS % GC & o]&3to] zt dsof tig 2bFsef 473 Ao o

)
3
i)
&
AC)
k]
N
ry
o
i
2

< Y3t H o, 7 A= Table 11 £ Fig 37~42 o e}

pE)
S|

A st 4T AdEd FEES VIS oEtE AEHed, HEd {HET%:QJ: AEE A
3| S

Table 11. 7 A5 t FFsF 473 42 242

WE | 48 4833 & SREE st o7
LS | vomers | omomsks | VRIS
T oy | vees | omomse | TERIEE
(ropamocany | 2 meks | 007 mgkg | eSS

2 | EEGH e - LEL

3 | BhE = - we

s | WG A - LR

5 (B A& - 2
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- A2 A8 i Ay

= 71&t4

Ws g% D e o
1 & (Pb) ppm (mg/kg) <5 th 3l = ok
2 Hl2(As) ppm (mg/kg) <3 AN
3 T=(Hg) ppm (mgksg) <0.2 e
4 7H=#(Cd) ppm (mgks) <03 gl = oF
5 ¥ HdH ppm (mg/kg) <0.1 o gl ok
6 Hd=d ppm (mg/kg) <0.01 g =ord
7 Z H]o o)X A ppm (mgkg) <0.2 15K R e |
8 Slg=t-l} ppm (mgkg) <0.01 2 ) ]
9 d=d ppm (mgkg) <0.01 e = opA
10 B EFArte| = ppm (mg/ksg) <1.0 o) @7 =0k
11 A F& ppm (mgkg) <1.0 3 kA
12 A F Y ppm (mgkg) <0.2 3=k
-7 A=l O@ AR} A
Ws SEL 3% % CREE
e ite) 0.9 mg/kg 0.016 mg/ke
= 4.3 mg/kg 0.010 mg/ke
1| xk2(ma) rcim marolc
(‘Mandipropamid) 2.7 mg/kg 0.086 mg/kg
(%I%i%ni}cﬂarb) 21 mg/kg 0.007 mg/kg
2 | 2EXRAHY) Nole Vol BAE(473%)
3 | Aulgd2(Fa) Vgle Vlg =8=(473%)
4 | 24(EF) Ngle NglS =45 473%
5 | dq7]&B(&.A) Ngle Nglg =45473%
NEA AFOIFERNY AETH FFEsF0] gong AANFLS 53| AT U=
A AT F ALGIE, FF AFFA AFAEIZ) AGH o F o & WIS 72T
AAste] Befstaat gk
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- RFEF AR

+ Shikonin [=% 98%, CromaDex® Inc., USA]
- Acetylshikonin [¢% 98%, CFN90523, CAS No. 24502-78-1]
P ES

AZFEE 01gs 10mLe EtOHOl 3¢ 0.45um membrane filter2 373 Z1& ALY o
2 3ok

T
=
oy
@)
‘{
e
Y

- 24 : Discovery® C18 (250mm x 4.6mm, 5um)
- ZAYPLE 1 25C
A<7] 9% - UV 520nm
- #<% : 0.8mL/min
ol &
A7 (B) Water (£&4) Acetonitrile
0.0 50 50
20.0 20 80
20.1 0 100
25.0 0 100
25.1 50 50
28.0 50 50

2) =% A A F HIEH
A2FEE dAFS HAStY F9Ad eI T 2 2560C, 70T, 80T, 90C) =71 A
SAIZH Bt gzt 4 2o R AYTS HPLC 71715 ol &3t 7] 49

S E AFAES EAH sk, AFEAE[AZ D (Shikonin), oFA YAl Zd (Acetylshikonin)] 2] w3}

A APws 7PN @7 AA 60T CMe AREER] A=
(Shikonin) ¥} o} ® Al 1 (Acetylshikonin) A &°] ¢F 80%°]d HEF U, 70Tl =
Aol AAES stk o8 g AF}E Table 12 ¥ Fig 43~48 ol AeHA YeEbH A S
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o, Azsd HAst AofA Zriek 22 AAE I FAAxAS FYst=d v f

S3tA 2&=H e AT

Table 12. A A& Al opAlEA A 25 HAA A3

60C 70C 80T 90C
ang Z2 AL
A=RE HET(ER) | sazinw) | GAEB) | GAEB) | GARRD)
N EAC
T 100% 79.6% 59.5% 16.9% 2.0%
(Shikonin)
ofAl d Al Zd
. . 100% 81.1% 41.5% 6.7% 0.2%
(Acetylshikonin)
Auto-Scaled Chromatogram
o.oos—f
1 | A= (Shikonin)
0.007-] \ :
o.oos—f
0.005- oL E Al Z
2 0.004] (Acetylshikonin)

T 7 T N L B s LA R e e s e e T S B B I e L
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
Minutes

Fig. 43. % A3Id I ofMEAZd 2 ETH
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Auto-Scaled Chromatogram

|
= N~
©
T w
0.040— ©
0.030
= H
= b
0.020
0.010- &
: 0
0.000- : e
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00
Minutes
- Peak Results
Name RT Area Height | Amount | Units
1 11.333 | 49385| 2861
2 16.567 | 785241 | 46557
: = =
Fig. 44. ATFEE 25 A dix+ A=2vtEIH
Auto-Scaled Chromatogram
0.035- |
] ©
[To)
0.030- &
- <t
0.025- ‘
0,0201
=
< 3
0.015-
0.010- ‘
1 N~
. o
4 3
0.005- ~
.
0.000~ ~ > o~ ~
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00
Minutes
Peak Results
Name RT Area | Height | Amount | Units
1 11.337 | 39326 | 2107
2 16.561 | 636693 | 34651

Fig. 45. A+FZ= 60C, 5417t <F
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Auto-Scaled Chromatogram

+16:599-—

0.012—
0.010+
=
< :
0.008
0.006
0.004
0.002-
0.000— )
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00  20.00 22.00 24.00 26.00 28.00
Minutes
Peak Results
Name RT Area | Height : Amount | Units
1 11.360 | 29388 | 1540
2 16.599 | 326138 | 17774
: == °
Fig. 46 A5 & 70C, 5AZF 8 =20t ETT
Auto-Scaled Chromatogram
0.004—
] e
| <
4 <
0.003- =
= 1 |
< i i
0.002-
{ [ o )
E D
0.001- T
B 1
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00
Minutes
,,,,,,, Peak Results
i Name RT Area | Height | Amount | Units
1 11.190 | 8365 484
2 16.447 | 52259 | 2593

Fig. 47. A<FZ% 80T, 5413t &+ AQ A=ZntETH
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Auto-Scaled Chromatogram

0.0035-
o‘oosoé
0.0025-
0.0020]
2 1
0.0015-
0.0010; & -
] =X Y
0.0005 pg ©
O‘OOOO% e 1A o ‘¥‘ “ e
" 200 | 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 26.00  28.00
Minutes
Peak Results
H Name RT Area | Height | Amount | Units
1 | 11192 | 1012 100
P2 16.519 | 1878 | 155
Fig. 48. AAZFEE 90T, 5413 B A A= EH
3) A2 2289 0@ pH A
(1) ¢+4874 &g 2% HPLC 49
- E2EF AR
- Shikonin [¥=% 98%, CromaDex® Inc., USA]
- Acetylshikonin [&=% 98%, CFN90523, CAS No. 24502-78-1]
L EEE
2 Adge

£ 0.1gs 10mLe EtOHOl =9 045um membrane filter2 o #3 ZA

L
ru
e
e

e
e

- HPLC #4124

- A9 : Discovery® C18 (250mm x 4.6mm, 5um)
AH2E : 25T
A&7 9% UV 520nm

© % : 0.8mL/min
o] T
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A (2) Water (2&F) Acetonitrile
0.0 50 50
20.0 20 80
20.1 0 100
25.0 0 100
25.1 50 50
28.0 50 50

H 8% (pH1.7, pH4.0, pH6.0, pH8.0, pH.1)°ll #
T2 HPLC 7]7]1E ©] &3t

4 3]
=
28RS BAsta, A 55*3 E[AlZd(shikonin), oM R A=
(e}

(3) pH A A 4

7zt pH 2104 BaFo ddaS 7HAaL B71e 23 A3 (shikonin) A &2 pHS8.09
A A A kAol HAET, ofM YA Ed (acetylshikonin) A2 pH4.0 ©lA pH1.7 ETh
52% HASHA askal, ofF AMA3] Aol Fadn. o]#d ZFE Table. 13 €} Figure
49~53 ol GAlsHA Yebilon, AxdA HA St oA Aret 22 AnE wgivgd
T FYst=d v F83HA 28 AsET

Table. 13 A 291 AlZH 3 opARAIEY pH A A3

AR pH 1.7 pH 4.0 pH 6.0 pH 8.0 pH 91
= (IZABEB) | TABRE) | (TABES) | (TAREDB) | (TABEP)
SEX]
(Shikonin) 100% 78.5% 74.7% 62.8% 0%
1konin
oA =
(Acetylshikonin) 100% 47.2% 39.0% 25.3% 0%
cetylshikonin
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AU

Auto-Scaled Chromatogram

1
2
)il
«©
2

oo
~
S
-~
~
|
i

N

RN S ™
22.00 24.00 26.00

28.00

Peak Results

‘ - 7[7l;lame RT | Area |Height| Amount \ Units |
} 1] | 11.004 | 43304| 3172 1 ;
2| | 16.365 | 407117 | 27268 | ‘ f

: ; T T 7 L e e B I p e o T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
Peak Results
Name RT Area | Height | Amount | Units
11.178 | 55261 4839
2 16.443 | 863218 | 65714
. ==
Fig. 49. AA2F2E pH 1.7, 17A3 ¢AA Z2ntE1Y
Auto-Scaled Chromatogram
T T T [ T T T T T T T [ T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00
Minutes

Fig. 50. AA2F&% pH 4.0, 17413t 448 I 2vfET™
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Auto-Scaled Chromatogram

16:419—

(oo
<
g
o
-

v ¥ r T

e v -y R R : e T ;
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

2.00 6.00
Minutes
Peak Results
Name RT Area Height | Amount | Units
1 11.148 | 41269 2420
2 16.419 | 336738 | 19721

26.00

28.00

Fig. 51. A-2%%E pH 6.0, 1743 4

A ZvEH

Auto-Scaled Chromatogram

joo]
D
i
©
i
I
1
P g _i.
0.004- . N
< H P
=
0.002 A
7 / .. ! Mg
4 - - ) i,
0.000-+ g - - RS
: | e s B e e e A B e e | B e S T
2.00 4.00 6.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes
Peak Results
Name RT Area | Height ! Amount | Units
1 11.230 34696 2044
2 16.508 | 218748 | 12466

26.00

Fig. 52. AA2FZ&% pH 80, 17413t 48 A 2ZvfETH
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Auto-Scaled Chromatogram

0.025-

0.020-

--24:8H4—

0.015

N R EO St S R R RS R B R S e B R B T S E 4 I S TS B R ZhN A NN NN I S e ] T

2.00 4.00 6.00 8.00 10 .00 12 00 14.00  16.00 18.00 20.00 22.00 2400 26.00 28.00
Minutes

Fig. 53. AA2FEE pH 9.1, 1741t A3 Z=2vtEIH

1) AFAFFdAAN AFdsz A&
AFZ(AA], &1 Lithospermum erythrorhizon)@} v Z23F(Z3, 3t: Agastache rugosa)oﬂ
ek AFUAREAY AR RS A FoFFddA AFds 555 gl 23 4F9 o
2 A8t ede &9l

= 3},

L
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iz ] 0| =i SHI=E Mdom  Jfs  HBt ABEY ARFd HQ
LithospermumarvenseL.[ Aez
W] SUfMontintoottwort ~ OCIOnanense(L)SEGy g x 9
Trigonotis mdicans (Turcz) Ste
vens | Frtrchiam radicans{Tur
A HMEDRAA| Rooting oot ZJADC - @ x| 9
LithospermumexythrorizonS
It A, X, Redroot gromel iebold et Zuccarini -0 X RN
Mg F3fE  JHEYECAREY ol I 54 Ao Jl Met ABSSY MERY H2
OCMAE BHRE BgD Stachys obllonglwlfo\la Blent ]
Woundwort i ‘ h/Stachys imaiiNakai /St - 0 X 03|
%, Hedge nettle :
achys modica Hance
. . . Agastacherugosa 0. Kuntz - A48 AMmO|
] 2+ gkplol AE
b3 23 S0 Korean mint . b X 0 AuE 180
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st Tho A3 i
F(Pb) mg/kg 1.3520
EH| 4 (As) mg/kg 0.6359
342(Hg) mg/kg 0.0105
FTEH(CA) mg/kg 0.0202
% Ydg(DDT) mg/kg =45
9 =3((Dieldrin) mg/kg 245
& d]ojo] X]¥(BHC) mg/kg =45
@ E(Aldrin) mg/kg =85
I =(Endrin) mg/kg 245
(Thiflugamide) me/kg 228
T A5 &(Pencycuron) mg/kg 24%
AAFF L}FE (Hexaconazole) mg/kg 245

of thgk sl A

1A o] Ay al
'd(Pb) mg/kg 0.10
H] A (As) mg/kg 0.01
42(Hg) mg/kg 0.03
7+E&(Cd) mg/kg 0.02
% Yd€&/(DDT) mg/kg 245
& =3((Dieldrin) mg/kg £4&
3 H[9o] XX (BHC) mg/kg 245
=3 (Aldrin) mg/kg =4&
9l =3 (Endrin) mg/kg 4%
Gt we | e
HA|F-&(Pencycuron) mg/kg £4&
&AL 2 }E(Hexaconazole) mg/kg =4
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- AT Aol R FFE HAA

Al D2019101602 =&
WA 9] 3CT1-7R81-7YF4

A -A A H A

oy i Az Q7
&= =2 (A=) (HFE=719)
A4 | ol 4 il
2l 2el
F 2 | FHEE QAT olUY 452 371
Az Hadga 2016-10-18
TR IR Hesls D2019101602

Fah7h 2] Aol AY-AA = T Wb vhg o 2
A - BAL gmsl 0 2019-10-29
A - AR A o]

HALEE T AdAt: B A

AlY - FAEs AlE - A A7 A 8-AAH

Yimelkg) 1.3512 melks At

ZF 1) A(mglke) 0.6359 ma/kg by

= F(me/leg) 0.0202 mg/kg Bl

E4E(melke) 0.0105 mg/kg R
w5 AL YHE MY - A FEE gdbe s 3@ o2yl
B Awe] BENg He A - Hap W HARE Ha2 2 sy o)

fEd s Fng A Yuoh A AR RE AE - AR A oj 9] Fm g Fe Sel o] g3 5 glo

AR A AA i AR 8 e 2Es B4 - gl

2019 10¢¥ 2904

@37 dFIATE
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(@) AZ(AA)F N2FBP) A2 UF 7 E=H
Amo] ta Z1ETA AAMAL AR X9 Mz tF AFFA NETFA B
Zo] A Yomzg W@ A2 EFAoR AgHYon, xS taerdol

AR Fent A 7lE14 o= )
At A+
na= shm ko] 71& "] 1
ZF(Pb) mg/kg <5
N H] & (As) mg/kg <3
$2(Hg) mg/kg <0.2
7t=8(Cd) mg/kg <0.3
< Yd&(DDT) mg/kg <0.1
fjd = J((Dieldrin) mg/kg <0.01
2 H]9Io]X]X|(BHC) mg/kg <0.2
ol & 2](Aldrin) mg/kg <0.01
pla ol = 21(Endrin) mg/kg <0.01
Z 2 Xojol &
z]" h1ﬂuz}aI]I-1111e) me/ke <1.0
H X Z-Z(Pencycuron) mg/kg <1.0
AL AL} E(Hexaconazole) | mg/kg <0.2

Hs 4 5 9 [ 2e](%) L] I
1 A2EEFES(AY) 64.40
2 | A"LYs| =(A44) 35.00
3 | ZY A 2H|o|EZ0(WA) 0.50
4 | TFEHED) 0.10
A 100.0
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U A

Hydrophobic

A2(1-30°C)
20214 3¢ 9¥
20234 3E 8¢
AMEAl 28] &
ALY

227819 $HEL TMT O|YH Y2 371

Hi &}

—

i
2
el
>
Ofo

Cinnamaldehyde

MKCJ4653

Light Yellow Liquid

98.6%

20194 3& 14¢

20244 23

A 2(1-30°C)

E0[Ate S

IS

27819 5= UWZ O|FH =2 371

Hi &}

[

FAES
DKN21010
A2(1-30°C)

SHN HE ZAu, FAEF0| F LA HE E|7|0f MESIACE

’
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1.15. A2} o 20j
Name of reagent and solvent Lot/Batch No. Specifications
Acetonitrile V7VA1H EPSL,(A: grade, Burdick & Jackson,
Water V81G1H HPSLX grade, Burdick & Jackson,

Phosphoric acid

MKCN6330 Reagent grade, Sigma-Aldrich, U.S.A.

1.16. 7177 & 71+

Name of instrument and apparatus

Specifications

HPLC Alliance High Performance LC, Waters, U.S.A.
Micropipette Research plus, Eppendorf, Germany
Balance Practum 224, Sartorius, Germany

Ultrasonicator

CPX5800H-E, Branson, U.S.A.

Vacuum pump

MS-33 Oil-less Piston vacuum pump, Dongseo
science, Republic of Korea

Hot plate/stirrer

SMHS-3, DAIHAN, Republic of Korea

Vortex mixer

VM-30, DAIHAN, Republic of Korea
SI-0246A Vortex Genie 2, Scientific industries, U.S.A.

Refrigerator/Freezer

MPR-414F, Panasonic, Japan

1.17. O[] HZ[ Z=ZEHO]

Name of software

Specifications

Empower3

Waters, U.S.A.

Microsoft Office Excel

Microsoft Co., U.S.A.
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(1]
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o
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g
=
(1]
=

2 L mass_cylinderg 0|%5fgj 2 L9 Wa}er% bottle i%?)lf_'— 0.2 mL9| phosphoric acid&
il (o)

of
O:I EEI-7|O|'N\I:|--
1.1.2. 0|4 B: Acetonitrile

linderS O|83}0] 1 L2l acetonitrieE bottled| =7/, 10 &7 =30t L Zt¢t

[ok

Water 250 mL1} acetonitrile 250 mLE 250 3|48 MWater:Acetonitrile=250:250 (v/v)]|2E

0.0101 g2 MXANEZE 0[850 T =, &7[0f €1 10
= 1,000 pg/mL).

1.4. BT 88U =H|
BEHAS M EHoz 5MBI0] AESIZT, 24Zto| S| EHA 0 vortex mixerE AH&35HO]
=oALt
Finkal Conclz. t_of Source solution . d'l\{lolumel ;
wor Egg/riol_)u ion CO?SSEEE)“O“ V?LULTG of dilu I?unL)SO ution
100 1,000 100 900
20 100 200 800
10 20 500 500
10 500 500
2 10 200 800
1 2 500 500

1.5. ZHAZTM A|E(Standard, STD)Q| =H|

HEEA 1,2, 5 10 3 20 pg/mLE HEH AR2 ARESRULE
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1.6. EXEEZ|(Quality control, QC) A|E22| =X
EZEY 5 ygmLE BEUI AIRZ ALBSIRILCEH
1.7. MESEH =H|
Za g9 AI%* S MAM2E JTSH ZNE7(0 E10, Aol 2HME JIsty mEr|=2
TEISol @ Olol A SIEMA| 7] =, RHENE 7ot HdEsE EFEE ZASRAL KNesx
ZRES 15t AHES FHM2 AAHOR 3|Msl0] ZA oLt

Classification

Formulated Concentration (mg/mL)*

Low concentration

0.01 (0.0035)

High concentration 250 (87.5)
“ AMYEEHE 7|, () Cinnamaldehyde 7|&
1.8. A|=9| Iitfa
7t sEY ZHSS AW [T S HMIAS 0|30 AIM HIAR HES 3M3to]
NEERNE-T ks A A2 SMEl S|MHS FSH0 045 um PTFE filter2 O 25H0Y
vialo F7|31 HPLCO| {5t M35}t
1.9. EMx4
Column Kinetex® 2.6 ym C18 100A, 100 x 2.1 mm

(Serial No. H20-260925)

Column temperature

40°C

A: 0.01% Phosphoric acid in water

Mobile phase o
B: Acetonitrile
Gradient elution
Time (min) A (%) B (%)
0.00 85 15
3.45 60 40
5.20 40 60
5.21 85 15
10.00 85 15

Flow rate 0.4 mL/min

Injection volume 5 uL

Autosampler temperature 25°C

Wave length

280 nm (UV/Vis detector)
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1.10. G[O|E{Q| X{2|
1.1.3. Empower 3
AM Y, dEssk ME Y DZ0OEOM S01S s AFESIRIC
1.1.4. Microsoft Office Excel
Hebd, 32y 3 HESEZS MESH| /o AHESIALCE.
11.5. & ME
HATMS B0 SEE yX0| DAVNS /250 HAXSHOR IHONC. HABSES
SuEg s AN = ax + b)ol Hste ASsieict.
1.1.6. SE£ 0|Q|o| ujzjolE| ME
(%) = (BEUe 7 + O|]E=sk) x 100
HEE(%) = (B sEEHA + A2 Ed) x 100
HESE(%) = (EE 2o U B - AME =N =29 HEdl Ea)

+ ANz =M A=zl gt Eat] x 100
1.11. X9 FHaz
HIMO| 7[X5t= #=X|= ChE2 80| FAIE =Xto| A2z gt ESHRACE
T T Oiet0lE Q| HA|
o3 HA(y) - Xt ==
Retention time min 3 & Xt
SIN ratio - 2 23 X2
AEHOl 7|127|(a) - 4 258 X2
ANl y HE(b) : 4 247 %2
Hadel A - 4 27 Xl
HESEZ(X) pg/mL 3 & X
ZHES MESE mg/mL 3 AH RtE
Mt % 1 258 X2
qEd % 2 &8 Xt
HSE % 1 258 X2
BN AN 22 H0E MZ| AZEYO0M MFEL O U= o2 EHI|BHRULE
1.18. &M
N2 =3WSHR| RLARUALCE.
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Study No.: DTN210194
|2 HX 1t retention

glgjojM

A

A AE X 3Hd(System suitability)
0|4 (Specificity)

QC AlR2E FAZ
X M/d (Linearity)
E

=

time2| Y M0| 5% O]

1.1.
1.2.
1.3.

SRl =) i o Rl o =
oflo| wm ™83 K ke 8% o
- UHORY 0 Rz T H_ =
N 0 N 0SS o
L 5] < oTo £ R RO g
Rl Ko< <° =40 K 2
Imlx ._b O_L _A_.O W/O = mM
IDM_HO KR . K0S ol B ol
S e o T Kjo LK MY <0
RIIH = K 8 ol e A= o
Kz sy B 5 B3 0o ) = 70
2ol N _all ~ o °©
=T L ROK36 R o = o —
IH= ] K= = KO o ° <0X I
& 8% =y 20" ® Ko 05 il
Wlojugs,) RO MR oy ® kol KK T
._o.__un..A. .__._.uo ._A__| 7ﬂH__¢mg .__A|O m _T0 <~ H__n_
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e L BG <Wy g IR o o
Rou_._o__ (=) pre < 2 By - =
Kikjor 103 ol Lo 8 Ofs = ™
o e K wROC = o B RO
WMH = nH ._%\*vlo_._ —~ © _nt_.:._ “ oo KO m - 0}J H
r_._ﬂoﬂ.._ 0| L 0lZ0 g LQLI.M s . Qi o
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4. Zn}

1.19. A|AHE Hghd(System suitability)

(Table 1)

S2MEZO| OIHAO| Cfst MUME 0.24-1.30%, 2 SEO| retention timelf CHSH MAUMHES

o
0.13-0.16% 2 TH7|E2 UFSIFLCE

1.20. Z|M’d(Linearity)
(Table 2)

1, 2, 5, 10 % 20 upg/mL HEM Al
O3MNo| MAUAFTE AE
m]

o
89.4-109.0% % ILHg7|&== PUFSIFUCE

rlo ofr

EE2 13 55 2HE2EQ 5=
s 0"

0.9998-1.0000, Zt &k

1.21. £0|/d(Specificity)

(Table 3)
Ols4, 3lM8d =2Yx AU AEM zMHsE BEFEEUAN pgmL)Z 2 12 =T Zif
=M2Ho mAarzt o &% 4S8 HEAen FAEEHu ST retention timeli|A
1t I3t gle AS =elsHRALE

1.22. UL T #M(Intra-day reproducibility)
(Table 4)

Low concentration (0.0035 mg/mL) % High concentration (87.5 mg/mL) =X =0 Cigt H2kZtol
HLUE2 029 % 0.61%, S92 96.8 U 98.7%= LIEHGCH O At BHI|ES HFSIRALCE

1.23. % ’d(Homogeneity)
(Table 5)

Low concentration (0.0035 mg/mL) % High concentration (87.5 mg/mL) Z=X| =0 2
HEUE2 034 X 0.79%, 22 96.7 X 98.3% =2 LIEtGCE 1 At TE7|ES UESIQUCEH
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1.24. 274’4 (Stability)
(Table 6)
1.1.1. A2 °Pd’d(Stability at room temperature)

Low concentration (0.0035 mg/mL) S High concentration (87.5 mg/mL) ZXN=2

22(1-30°C)0l A 4 AlZh X 20, 2 =X=0 Ciet dFael 282 056 H 2.32%,
ZI|sE0 et HEE2 01 8 -08%= LIEfRCE O A HY7[ES UHSHRALE

1.1.2. 4% oHH/d(Stability following storage under refrigeration at 2-8°C)

Low concentration (0.0035 mg/mL) 5! High concentraton (87.5 mg/mL) =ZXZ2
‘A (2-8°C) 0| A Azt ghXgt Af 2 =NE0| et FEel dEEE 010 X 0.18%,

8 S
X7|sE0f it HEE2 3.9 X 0.9%= LIERCH O Zar ™ 7|ES DHESIQICE
1.1.3. Auto-samplerlli 2F°d4d(Auto-sampler stability)

Low concentration (0.0035 mg/mL) 5! High concentration (87.5 mg/mL) ZXX|=2 auto-sampler
(25°C) WOIlA 20 S 19 AlZh 2ot Zof 2t RS0 Cieh ZEatel 282 036 A 0.21%,
X720 Chet HEEE2 6.1 X 1.2%E LIEHHCH O A0 WH7|ES HESHULCH

1.25. QC ‘¥E(Quality control)
(Table 7)

QC A|Z(5 pg/mL)Of|l CHEH HFZtol HAUMEE 0.25-0.57%, HEE2 954-101.1%2 EHIIES

DHESHALCE
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Analyzed  Classification 1 No.2 No.3 No.4 No.5 No.6  Mean  SD F’ff;%ion
Peak area 613,134 611,083 609,475 612,268 609,679 611,991 611,272 1,468 0.24
2021.11.29 :
Tﬁ{nﬁf?t'ﬁ?‘ﬂ) 5.224 5.228 5.239 5.222 5.227 5.220 5227  0.007 0.13
Peak area 577,807 560,604 573,781 580,959 571,992 579,809 574,159 7,484 1.30
2021.11.30 :
Tﬁ{n?lteerm% 5.245 5.233 5.228 5.234 5.239 5.251 5238  0.008 0.16
Peak area 616,545 611,263 611,235 606,698 612,986 615,659 612,398 3,558 0.58
2021.12.07
Retention
Time (min) 5.217 5.210 5.222 5.210 5.223 5.208 5.215 0.007 0.13
SD: standard deviation
Precision (%) = (standard deviation (SD) / mean)x 100
Table 2. Linearity
Nominal Measured
Anggéed Concentration Peak area Concentration AC%‘,}({?CV
(Hg/mL) (Mg/mL)
1 122,943 0.894 89.4
2 266,918 2.077 103.9
5 629,605 5.059 101.2
2021.11.29 10 1,227,571 9.974 99.7
20 2,446,801 19.996 100.0
y = 121,655.7273x+14,184.0899, r = 1.0000, Weigh: None
1 122,416 1.090 109.0
2 240,634 2.048 102.4
5 573,979 4,749 95.0
2021.11.30 10 1,236,412 10.117 101.2
20 2,455,368 19.995 100.0
y = 123,408.4231x-12,142.3434, r = 0.9998, Weigh: None
1 121,909 0.990 99.0
2 239,288 1.954 97.7
5 615,196 5.044 100.9
2021.12.07 ’
10 1,222,388 10.035 100.4
20 2,431,807 19.976 99.9
y = 121,658.4299x+1,513.6059, r = 1.0000, Weigh: None
Accuracy(%) = (measured concentration / nominal concentration)x 100

Table 3. Specificity

Classification Sample name Peak area % of standard peak area*
The lowest concentration Standard Solution 1 pg/mL 122,043 -
Mobile phase A 0.01% Phosphoric acid in water 0 0
Mobile phase B Acetonitrile 0 0
Diluent Solution 50% acetonitrile in water 0 0
Vehicle Wat‘(’%_ff{ gheetion 0 0
*(control peak area + standard peak area)x 100
Table 4. Intra-day Reproducibility
Classfcation _ oonominal | Measued concentaton  Mean | SPy) Preggen Aceusey
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(mg/mL) No. 1 No. 2 No. 3
Low concentration 0.0035 0.003 0.003 0.003 0.003 0.000 0.29 96.8
High concentration 87.5 86.930 85.940 86.140 86.337 0.523 0.61 98.7
*Based on the concentration of Cinnamaldehyde in the test substance.
SD: standard deviation
Precision (%) = (standard deviation (SD) / mean) x 100
Accuracy (%) = (mean of measured concentration / nominal concentration) x 100
Table 5. Homogeneity
Nominal* Measured c/oncentration
e . L M SD Precisi A
Classification co?r%er)rtﬁt)lon Layer (mg/mL) (mge}%nL) (mg/mL) re((oz/los)mn ccg}oracy
9 No. 1 No. 2 No. 3
Top 0.003 0.003 0.003
Low .
concentration 0.0035 Middle 0.003 0.003 0.003 0.003 0.000 0.34 96.7
Bottom 0.003 0.003 0.003
Top 85.920 86.360 85.040
High .
concentration 87.5 Middle 86.930 85.940 86.140 86.023 0.677 0.79 98.3
Bottom 85.420 85.430 87.030
*Based on the concentration of Cinnamaldehyde in the test substance.
SD: standard deviation
Precision (%) = (standard deviation (SD) / mean) x 100
Accuracy (%) = (mean of measured concentration / nominal concentration)x 100
Table 6. Stability
Nominal* s Measure(d c/onf;entration " D b v
P~ ; torage mg/m ean recision ariation
Classification ~ concentration condition (mg/mL) (mg/mL) (%) (%)
(mg/mL) No. 1 No.2  No.3
Initial 0.003 0.003 0.003 0.003 0.000 0.29 -
Room femperature. 9,003 0003  0.003 0.003 0.000 0.56 0.1
Low
concentration 0.0035 Refrigerator
2-8°C. 8 dai/s 0.004 0.004 0.004 0.004 0.000 0.10 3.9
Auto-sampler,
25°C. 20 hrs 0.004 0.004 0.004 0.004 0.000 0.36 6.1
Initial 86.930 85.940 86.140 86.337 0.523 0.61 -
Room temfserat”re' 83380  86.640  86.990 85670 1.991 2.32 08
High 87.5
concentration ’ Refrigerator
2-8°C. 8 dai/s 87.220 86.960 87.250 87.143 0.159 0.18 0.9
Auto-sampler,
25°C, 19 hrs 87.410 87.130 87.470 87.337 0.181 0.21 1.2
*Based on the concentration of Cinnamaldehyde in the test substance.
SD: standard deviation
Precision (%) = (standard deviation (SD) / mean)x 100
Variation (%) = [(mean of measured concentration after storage — mean of measured concentration immediately after dosing formulation preparation)
/ mean of measured concentration immediately after dosing formulation preparation] x 100
Table 7. QC Samples
Nominal Measured concentration o
Analyzed concentration (pg/mL) Mean SD Precision  Accuracy
date toamb) (giml)  (ug/mL) (%) (%)
Hg No. 1 No. 2 No. 3
2021.11.29 5 5.004 4.952 4.958 4.971 0.028 0.57 99.4
2021.11.30 5 4.780 4.786 4.742 4.769 0.024 0.50 954
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2021.12.07 5 5.042 5.059 5.067 5.056 0.013 0.25 101.1

SD: standard deviation

Precision (%) = (standard deviation (SD) / mean) x 100
Accuracy (%) = (mean of measured concentration / nominal concentration)x 100
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Appendix 1. Protocol Deviations

Procedure Protocol Deviations

S Bls.
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1.7. ANEEH

kS| X228t 32 = (Lithospermi Radix complex extract)
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M-S At &g
27819 SESE XL O|EH H+= 371

A= RO A ket

1.8. ZEE

I FAE

HZ=HS (Lot No.) DKN20014

BaxA HEz

K| Z A JW Pharmaceutical Co., Ltd., Republic of Korea

1.9. AMYE=E =HI=2 =HYY
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dEE2 AMEZAZE HSe HY M2 AESIRLH, HIE 1.10345 HE510] FO AT

1.10. A|€A

111. & AL AS
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1.1.1. Eux % SEXE
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11.2. ME0|g
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Xk
=2

R

2. Zn g

1.3. AU F
(Table 1)
= THEF, 1,250, 5 2,500 mglkg FOITOA Ates 2HEE|X] FQICH

5,000 mg/kg SOZOAM 120 2 5002, 2 S 320 =7 40t2|7 At (death)SHRICE

(Table 2, Appendix 1)
AYE=]

5,000 mgkg SFOTOIAM F0f = AAZHREE 20| XEH2S2| X{S(decrease in locomotor
activitY),___&e*—S—%Bl 2% (loss of locomotor activity), X2 X Sl(hypothermia), & Al(diarrhea),
=7% ZZ (irregular respiration), -.C-’r—?—(‘laclimation), + % (salivation), Zt9=El(increased corneal

?l(sternal recumbency) S = 2tP|(lateral recumbency)?t =7 1-40t2] S 74
1-30f2[Of| A AL D, FO = 4 3 6A[ZH0 22 2 R 30t2|, 22 S 3Y0o| =21 2 20t2(7t

‘|>|-|.0}<'D

ggl._?_ e %Q —?—li Al'%-é-l'%cl'
MESS

A = S 31 2,500 mg/kg EOTZ0A LHES A

<

o2 SHEEX] AL

1"127305@18('(9 SO0TOA F0] T 4A|ZH0| HEAt E= AB(soft stool)O| == 2t 10+Z| 0 A
re T XL

2,500 mglkg FOHTOIA F£0f = 2, 4 I A7 HAL, HEAH(mucous stool) E= X2XSH7}
S 2t Tofe| oA A Sk

1.5. HISH3}
(Figure 1-2, Table 3, Appendix 2)

&= 1,250 A 2500 mgkg FOFOA =T HIDA SASHCZE ROl Ues MBHs=
SHEE|X| QERkLCH

ﬁj& |5(,)90{) mg/kg FOZOIA 220 CHEZN HuwA| SAHENHCZ fold /Us ME LAt
SHE T UL
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1.6. 54

(Table 4, Appendix 3)

= =T, 1,250, 2,500 X 5,000 mglkg OO O[S ZHEE|X| QAQFCE,
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Days of observation

Figure 1. Body weights of Male SD rats

Figure 2. Body weights of Female SD rats
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Table 1. Summary of Mortality

Days of observation

Group / No. of Mortality
Sex D K imal dead/total)
ose (mg/kg) animals 41 5 5 6 7 8 9 10 11 12 13 14 15 (
Male  G1 5 0 0 0000 0O0OOTO OO0 0 0 0/5
0
G2 5 0 0 00 000 OGO OO OTU OO0 0 0/5
1,250
G3 5 0 0 00 00 0O0OTO 0O 0 0 0/5
2,500
G4 5 0 2 0000 0O0UOTU OTU OO0 O 4/5
5,000
Female G1 5 0 0 00 000 O0OTU 0O 0 0 0/5
0
G2 5 0 0 0000 0O0OO0UOTU OO0 O 0/5
1,250
G3 5 0 0 00000 OO OTU OO OO0 0 0/5
2,500
G4 5 5 5/5
5,000
A: The day of dosing.
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Table 2. Summary of Clinical Signs

Sex: Male
Group / No. of Hours (Day 1) after dosing
. Clinical sign

Dose (mg/kg) animals 05 1 2 4 6
G1 5 NOA 5 5 5 5 5
0
G2 5 NOA 5 5 5 4 5
1,250 Diarrhea 1
G3 5 NOA 5 5 5 5 5
2,500
G4 5 NOA 5 4 1 1
5,000 Decrease in locomotor activity 1 3 4 1

Diarrhea 3

Hypothermia 3 1

Sternal recumbency 3

Loss of locomotor activity 3

Irregular respiration 1

Lacrimation 1
Group / No. of Days of observaion

. Clinical sign

Dose (mg/kg) animals 203 4 5 6 7 8 9 10111213 14 15
G1 5 NOA 55 5 5 5 55 5 5 5 5 5 5 5
0
G2 5 NOA 55 5 5 5 55 5 5 5 5 5 5 5
1,250
G3 5 NOA 55 5 5 5 55 5 5 5 5 5 5 5
2,500
G4 5 NOA 111111111111 11
5,000 Loss of locomotor activity 2

Irregular respiration 2

Hypothermia 2

Increased corneal opacity 1

Sternal recumbency 2 2

Death 2 2

NOA: no observable abnormality.
A: The next day of dosing.
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Table 2. Summary of Clinical Signs (continued)

Sex Female
Group / No. of Hours (Day 1) after dosing
- Clinical sign
Dose (mg/kg) animals 05 1 2 4 6
G1 5 NOA 5 5 5 5 5
0
G2 5 NOA 5 5 5 4 5
1,250 Soft stool 1
G3 5 NOA 5 5 4 4 4
2,500 Diarrhea 1
Mucous stool 1
Hypothermia 1
G4 5 NOA 5 4 1
5,000 Decrease in locomotor activity 1 3
Salivation 1 1 2
Irregular respiration 1 1 1
Loss of locomotor activity 1 3
Diarrhea 1
Hypothermia 3
Lateral recumbency 1 3 3
Sternal recumbency 2
Death 2 3
Group / No. of Days of observaion
D K . | Clinical sign
ose (mgkg) animals 24 6 7 8 9 10 11 12 13 14 15
G1 5 NOA 5 55 5 5 5 5 5 5 5 5
0
G2 5 NOA 5 55 5 5 5 5 5 5 5 5
1,250
G3 5 NOA 5 55 5 5 5 5 5 5 5 5
2,500

NOA: no observable abnormality.
A: The next day of dosing.
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Table 3. Summary of Body Weights

Sex: Male (9)
Group / Days of observaion Gain
Dose (mg/kg) 1A 2 4 8 15 1-15
G1 Mean 161.3 184.7 203.4 248.7 317.0 155.7
0 S.D. 2.0 3.2 3.9 1.5 4.2 2.5
N 5 5 5 5 5 5
G2 Mean 161.7 181.7 202.1 2434 302.0 140.3
1,250 S.D. 3.0 3.3 7.0 6.9 104 8.8
N 5 5 5 5 5 5
G3 Mean 161.1 1791 197.9 2391 299.7 138.6
2,500 S.D. 6.3 74 8.4 11.2 16.6 12.4
N 5 5 5 5 5 5
G4 Mean 160.0 1594 ** 189.0 226.3 305.0 138.8
5,000 S.D. 4.2 12.4
N 5 3 1 1 1 1
Sex Female (9)
Group / Days of observaion Gain
Dose (mg/kg) 1A 2 4 8 15 1-15
G1 Mean 127.3 143.0 156.0 177.8 205.8 78.5
0 S.D. 5.1 54 8.1 10.9 13.7 9.0
N 5 5 5 5 5 5
G2 Mean 127.8 142.0 153.5 172.8 2001 724
1,250 S.D. 35 5.8 7.6 7.6 13.2 10.8
N 5 5 5 5 5 5
G3 Mean 128.6 141.4 153.9 175.0 206.1 776
2,500 S.D. 34 6.7 52 57 47 29
N 5 5 5 5 5 5
G4 Mean 128.2
5,000 S.D. 6.0
N 5

A The dayof dosing.
Significantly different from control by Dunnett's t-test: ** p<0.01.
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Table 4. Summary of Necropsy Findings

Sex: Male

Group / Dose (mg/kg)

Necropsy findings G1 G2 G3 G4
0 1,250 2,500 5,000
Number of animals 5 5 5 5
Number of sacrificed animals (scheduled) 5 5 5 1
No remarkable findings 5 5 5 1
Number of sacrificed animals (unscheduled) 4
No remarkable findings 4

Sex: Female

Group / Dose (mg/kg)

Necropsy findings G1 G2 G3 G4
0 1,250 2,500 5,000
Number of animals 5 5 5 5
Number of sacrificed animals (scheduled) 5 5 5
No remarkable findings 5 5 5
Number of sacrificed animals (unscheduled) 5
No remarkable findings 5
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Appendix 1. Individual Clinical Signs

Sex: Male
Group / Animal Hours (Day 1) after dosing
Dose D Clinical sign
(mg/kg) 0.5 1 2 4 6
G1 1101 - - - - -
0 1102 - - - - -
1103 - - - - -
1104 - - - - -
1105 - - - - -
G2 1201 - - - - -
1,250 1202 - - - - -
1203 - - - - -
1204 Diarrhea - - - + -
1205 - - - - -
G3 1301 - - - - -
2,500 1302 - - - - -
1303 - - - - -
1304 - - - - -
1305 - - - - -
G4 1401 Diarrhea - - + - -
5,000 1402 Decrease in locomotor activity - + + + -
Hypothermia - - - + -
Loss of locomotor activity - - - - +
Sternal recumbency - - - - +
1403 Diarrhea - - + - -
Decrease in locomotor activity - - - + -
Irregular respiration - - - - +
Loss of locomotor activity - - - - +
Sternal recumbency - - - - +
1404  Decrease in locomotor activity - - + + -
Hypothermia - - - + -
Loss of locomotor activity - - - - +
Lacrimation - - - - +
Sternal recumbency - - - - +
1405 Decrease in locomotor activity - - + + +
Diarrhea - - + - -
Hypothermia - - - + +

-:No observable abnormality, +: Observable abnormality.
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Appendix 1. Individual Clinical Signs (continued)

Sex: Male
Group / Animal o Days of observaion
Dose D Clinical sign
(mg/kg) 2n 6 7 8 9 10 11 12 13 14 15
G1 1101 - - - - - - - e e e .
0 1102 - - - - - - - e e e .
1103 - T
1104 - - - - - - - e e e .
1105 - - - - - - - - e e
G2 1201 - - - - - - - - e
1,250 1202 - - - - - - - .o
1203 - T
1204 - T
1205 - e
G3 1301 - T
2,500 1302 - T
1303 - - - - - - - - -
1304 - T T
1305 - T
G4 1401 - - - - - - - e e e .
5,000 1402  Loss oflocomotor activity +
Irregular respiration +
Hypothermia +
Increased corneal opacity +
Sternal recumbency -
Death -
1403  Sternal recumbency +
Death +
1404  Sternal recumbency +
Death +
1405 Loss oflocomotor activity +
Irregular respiration +
Hypothermia +
Sternal recumbency -
Death -
-:No observable abnormality, +: Observable abnormality.
A: The next day of dosing.
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Appendix 1. Individual Clinical Signs (continued)

Sex Female
Group / Animal Hours (Day 1) after dosing
Dose D Clinical sign
(ma/kg) 1 2 4 6
G1 2101 - - - -
0 2102 - - - -
2103 - - - -
2104 - - - -
2105 - - - -
G2 2201 - - - -
1,250 2202 - - - -
2203 - - - -
2204  Soft stool - - + -
2205 - - - -
G3 2301 Mucous stool - - + -
2,500 2302 - - - -
2303 Diarrhea - + - -
2304 - - - -
2305 Hypothermia - - - +
G4 2401 Loss of locomotor activity - - + -
5,000 Hypothermia - - + -
Salivation - - + -
Sternal recumbency - - + -
Lateral recumbency - - - +
Death - - - +
2402 Decrease in locomotor activity + - -
Irregular respiration + + -
Salivation + + -
Loss of locomotor activity - + -
Lateral recumbency + +
Death - - +
2403 Decrease in locomotor activity - + - -
Diarrhea - + - -
Loss of locomotor activity - - + -
Hypothermia - - + -
Salivation - - + -
Sternal recumbency - - + -
Lateral recumbency - - - +
Death - - - +
2404  Decrease in locomotor activity - + -
Lateral recumbency - - +
Death - - +
2405 Decrease in locomotor activity - + - -
Loss of locomotor activity - - + -
Irregular respiration - - + -
Hypothermia - - + -
Lateral recumbency - - + +
Death - - - +

-:No observable abnormality, +: Observable abnormality.
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Appendix 1. Individual Clinical Signs (continued)

Sex: Female

Group /
Dose

(mg/kg)

Animal

ID

Clinical sign

Days of observaion

2A

6 7 8 9 10 11 12 13 14 15

G1
0

G2
1,250

G3
2,500

2101
2102
2103
2104
2105

2201
2202
2203
2204
2205

2301
2302
2303
2304
2305

-:No observable abnormality.
A: The next day of dosing.
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Appendix 2. Individual Body Weights

Sex: Male (9)
Group / Animal Days of observaion Gain
Dose (mgtkg) ID 1A 2 4 8 15 1-15
G1 1101 162.2 189.1 208.0 2497 3211 158.9
0 1102 161.0 184.9 201.3 2504 3144 153.4
1103 164.0 185.9 204.3 248.6 321.3 157.3
1104 160.7 183.2 2055 248.2 316.6 155.9
1105 158.6 180.4 197.9 246.5 311.7 153.1
Mean 161.3 184.7 2034 248.7 317.0 155.7
S.D. 2.0 3.2 3.9 1.5 42 25
N 5 5 5 5 5 5
G2 1201 164.1 186.8 213.0 2553 316.1 152.0
1,250 1202 165.7 181.0 203.0 2424 304.3 138.6
1203 159.7 182.5 201.2 238.2 288.5 128.8
1204 159.4 180.6 199.2 2391 296.0 136.6
1205 159.5 177.8 193.9 2421 305.0 1455
Mean 161.7 181.7 2021 2434 302.0 140.3
S.D. 3.0 33 7.0 6.9 104 8.8
N 5 5 5 5 5 5
G3 1301 169.6 189.9 207.6 250.1 310.6 141.0
2,500 1302 164.3 182.0 201.8 2481 3135 149.2
1303 160.0 176.8 196.8 2341 288.6 128.6
1304 158.9 177 .1 198.3 240.7 310.0 151.1
1305 152.8 169.9 184.8 2226 276.0 123.2
Mean 161.1 1791 197.9 2391 299.7 138.6
S.D. 6.3 74 84 11.2 16.6 12.4
N 5 5 5 5 5 5
G4 1401 166.2 173.7 189.0 226.3 305.0 138.8
5,000 1402 159.6 151.0 151.8*(Day 3)
1403 161.4 159.6*(Day 2)
1404 157.8 153.7*(Day 2)
1405 155.0 153.6 151.4*(Day 3)
Mean 160.0 159.4 189.0 226.3 305.0 138.8
S.D. 4.2 124
N 5 3 1 1 1 1
A The day of dosing.
*: Body weight of animal at the time of death.
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Appendix 2. Individual Body Weights (continued)

Sex: Female (9)
Group / Animal Days of observaion Gain
Dose (mg/kg) iD 17 2 4 8 15 1-15
G1 2101 1326 148.2 165.8 189.6 219.0 86.4
0 2102 128.9 142.7 1571 179.7 205.0 76.1
2103 130.7 146.5 158.3 183.1 2161 854
2104 124.6 143.3 155.6 176.0 204.9 80.3
2105 119.9 134.1 143.3 160.4 184.1 64.2
Mean 127.3 143.0 156.0 177.8 205.8 78.5
S.D. 5.1 54 8.1 10.9 13.7 9.0
N 5 5 5 5 5 5
G2 2201 1331 150.2 165.1 180.3 2129 79.8
1,250 2202 128.7 142.8 151.8 170.3 201.5 72.8
2203 1254 135.7 149.3 163.2 181.2 55.8
2204 127.8 144 1 156.0 180.9 211.6 83.8
2205 123.9 1374 145.2 169.3 193.5 69.6
Mean 127.8 142.0 153.5 172.8 200.1 724
S.D. 35 5.8 7.6 7.6 13.2 10.8
N 5 5 5 5 5 5
G3 2301 1335 149.7 159.8 180.7 209.1 75.6
2,500 2302 130.3 145.3 159.1 178.8 2127 824
2303 1257 137.7 150.7 167.8 203.9 78.2
2304 128.0 141.8 151.2 177.7 203.9 759
2305 1253 132.3 148.6 170.2 201.0 75.7
Mean 128.6 141.4 153.9 175.0 2061 77.6
S.D. 34 6.7 5.2 5.7 4.7 29
N 5 5 5 5 5 5
G4 2401 132.8 133.1*(Day 1)
5,000 2402 133.5 135.0*(Day 1)
2403 131.2 131.4*(Day 1)
2404 1235 125.6*(Day 1)
2405 120.2 123.0*(Day 1)
Mean 128.2
S.D. 6.0
N 5
A: The day of dosing.
*: Body weight of animal at the time of death.
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Appendix 3. Individual Necropsy Findings

Sex: Male

Group / .

Dose Anlllr;al Organ Necropsy findings n[e?;zr(;iy

(mg/kg)

G1 1101 Al No remarkable findings S 15

0 1102 Al No remarkable findings S 15
1103 Al No remarkable findings S 15
1104 Al No remarkable findings S 15
1105 Al No remarkable findings S 15

G2 1201 Al No remarkable findings S 15

1,250 1202 All No remarkable findings S 15
1203 Al No remarkable findings S 15
1204 Al No remarkable findings S 15
1205 Al No remarkable findings S 15

G3 1301 Al No remarkable findings S 15

2,500 1302 Al No remarkable findings S 15
1303 Al No remarkable findings S 15
1304 Al No remarkable findings S 15
1305 Al No remarkable findings S 15

G4 1401 Al No remarkable findings S 15

5,000 1402 Al No remarkable findings usS 3
1403 Al No remarkable findings us 2
1404 Al No remarkable findings us 2
1405 Al No remarkable findings us 3

S: scheduled, US: unscheduled.
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Appendix 3. Individual Necropsy Findings (continued)

Sex: Female

Group / .

Dose Animal Organ Necropsy findings Type Day of

ID necropsy

(mg/kg)

G1 2101 Al No remarkable findings S 15

0 2102 Al No remarkable findings S 15
2103 Al No remarkable findings S 15
2104 Al No remarkable findings S 15
2105 Al No remarkable findings S 15

G2 2201 Al No remarkable findings S 15

1,250 2202 All No remarkable findings S 15
2203 Al No remarkable findings S 15
2204 All No remarkable findings S 15
2205 Al No remarkable findings S 15

G3 2301 Al No remarkable findings S 15

2,500 2302 All No remarkable findings S 15
2303 Al No remarkable findings S 15
2304 Al No remarkable findings S 15
2305 Al No remarkable findings S 15

G4 2401 Al No remarkable findings us 1

5,000 2402 Al No remarkable findings us 1
2403 Al No remarkable findings us 1
2404 Al No remarkable findings us 1
2405 Al No remarkable findings us 1

S: scheduled, US: unscheduled.
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Appendix 4. Individual Body Weights during an Acclimation Period

(9)

Male Female

Animal  Temporary . Group Animal  Temporary . Group
ID Animal ID Receipt assignment ID Animal ID Receipt assignment
1101 1010 134.7 186.4 2101 2005 108.2 1541
1102 1006 133.5 186.0 2102 2023 111.3 1494
1103 1011 129.3 185.6 2103 2012 114.5 148.8
1104 1001 1294 185.3 2104 2018 1121 143.2
1105 1002 130.4 180.9 2105 2021 110.6 138.8
1201 1021 129.3 188.9 2201 2024 114.5 155.8
1202 1009 139.6 186.9 2202 2013 110.3 149.5
1203 1020 129.8 186.4 2203 2002 113.9 145.6
1204 1008 138.0 183.2 2204 2022 117 1 144 4
1205 1024 132.7 179.0 2205 2011 111.9 138.9
1301 1012 133.3 192.8 2301 2020 117.6 1524
1302 1013 132.2 187.5 2302 2015 111.2 149.8
1303 1003 129.0 186.9 2303 2004 109.2 146.0
1304 1022 130.1 180.4 2304 2014 110.0 144.8
1305 1023 128.9 176.8 2305 2007 112.7 141.2
1401 1017 129.5 191.8 2401 2006 114.8 1515
1402 1016 126.7 185.9 2402 2017 113.8 150.4
1403 1014 137.1 185.0 2403 2010 118.8 148.9
1404 1007 134.7 182.7 2404 2001 111.8 145.0
1405 1015 132.1 179.1 2405 2003 112.1 138.5
1004 128.9 173.2 2008 1054 131.0

1005 125.6 172.6 2009 102.2 132.2

1018 127.7 173.9 2016 104.5 134.9

1019 143.1 198.2 2019 119.1 167.3

Mean 1319 184.0 Mean 112.0 145.9

S.D. 4.3 6.2 S.D. 4.2 8.1

N 24 24 N 24 24
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Appendix 5. Protocol Deviations

Procedure Protocol Deviations

SigArS Bls.
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Text Table 1. Changes in Organ Weights (Group Means*S.D.)

G2 G3 G4
2,000

500

G1

Group /

1,000

Dose (mg/kg/day)

Sex

Male

Liver

11.02+0.74
3.75%0.23*

9.95+1.03 11.40+0.99
3.46+0.05*

3.09+0.28

10.08+0.55
3.18+0.14

Absolute (g)

Relative (% B.W.)

Sex

Female

Liver

6.68+0.67
3.53£0.23**

5.76+0.52 5.97+0.29
2.97+0.16

2.94+0.13

6.17+0.78
2.94+0.15

Absolute (g)

Relative (% B.W.)
Significantly different from control group: * p<0.05, ** p<0.01.

oloj= SAL.

Xo

1.7.

(Table 8, Appendix 8)

o IR

/kg/day =02
tel, 2,

50
)1
di
=
—
2l

5nra¥
HS:
2
Al
o
[ &

g/kg/da

000 m
ot
=
M
=
st

A

KT ol

< <10

™ 2| (forestomach

1

Page 179/406

- 179 -



© Dt&CRO
Study No.: DTN210196

Draft Report
Text Table 2. Remarkable Macroscopic Findings in Scheduled Animals
Group / G1 G2 G3 G4
Dose (mg/kg/day) 0 500 1,000 2,000
Sex: Male
Organ Findings Number Examined 5 5 5 4
Stomach Thickening, forestomach 0 4 4 4
Sex: Female
Organ Findings Number Examined 5 5 5 5
Stomach Thickening, forestomach 0 3 5 5

Text Table 3. Remarkable Macroscopic Findings in Unscheduled Animals

Group / G4
Dose (mg/kg/day) 2,000

Sex: Male
Organ Findings Number Examined 1
Stomach Discoloration, forestomach, red 1
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Wester PW. and Kroes R. (1988). Forestomach carcinogens: pathology and relevance to
man. Toxicol Pathol. 16 (2): 165-171.

Proctor D.M. et al. (2007) Mode-of-Action Framework for Evaluating the Relevance of
Rodent Forestomach Tumors in Cancer Risk Assessment. Toxicological sciences. 98 (2):
313-326.
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Body weight(g)

500

400

300

200

100

G1 - 0 mg/kg/day

G2 - 500 mg/kg/day
G3 - 1,000 mg/kg/day
G4 - 2,000 mg/kg/day

1 2

Duration on study (week)

Figure 1. Body weights of Male SD rats

Figure 2. Body weights of Female SD rats
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Table 1. Summary of Clinical Signs

Draft Report

Sex: Male
Group / No. of . . Days of observation
Dose imal Clinical sign
(mglkg/day) 2" 1 2 3 45 6 7 8 9 10 11 12 13 14
G1 5 NOA 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0
G2 5 NOA 5 5 5 5 4 3 2 4 4 5 5 5 5
500 Salivation (after dosing) 1 2 3 5 1 1
G3 5 NOA 5 5 5 5 2 2 2 4 4 2 3 3 4
1,000 Salivation (after dosing) 3 3351 1 3 2 2 1
G4 5 NOA 5 5 4 1 2 1
2,000 Decrease in locomotor activity 3 1 2 2 3 3 2 3 3
Irregular respiration 3 2 2 4 4 4 4 4 1 4 4
Salivation (before dosing) 1
Salivation (after dosing) 2 2 411 3 3 3 1
Sternal recumbency 1
Death 1
Group / No. of N . Days of observation
Dose imal Clinical sign
(mglkg/day) 2" S 15 16 17 18 19 20 21 22 23 24 25 26 27 28
G1 5 NOA 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0
G2 5 NOA 3 55 3 4 5 5 5 4 5 4 3 5 4
500 Salivation (after dosing) 2 2 1 1 1 2 1
G3 5 NOA 3 4 3 1 3 4 2 2 3 3 2 1 2
1,000 Salivation (after dosing) 21 2 5 4 2 1 3 3 2 2 3 4 3
G4 4 Decrease in locomotoractivity 3 3 3 3 3 3 4 2 2 1 2 2 2 1
2,000 Irregular respiration 31 2 3 2 1 2 2 1 3 4 4 4 4
Salivation (after dosing) 2 2 2 3 3 3 3 3 3 3 2 3 4 2
NOA: No Observable Abnormality.
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Table 1. Summary of Clinical Signs (continued)

Sex: Female
Group / No. of o Days of observation
Dose imal Clinical sign
(mglkg/day) 2" e 12 3 4 5 6 7 8 9 10 11 12 13 14
G1 5 NOA 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0
G2 5 NOA 5 5 5 5 5 4 3 1 4 4 4 5 5 5
500 Salivation (after dosing) 12 4 1 1 1
G3 5 NOA 5 5 5 5 2 3 2 2 1 4 1 4 4 3
1,000 Salivation (after dosing) 32 3 3 4 1 4 1 1 2
G4 5 NOA 5 5 5 2 3 1
2,000 Decrease in locomotor activity 3 2 1 1
Irregular respiration 3 25 5 5 5 5 2 1 3 1
Salivation (after dosing) 2 3 4 3 3 4 3 3 4
Group / No. of N . Days of observation
Dose imal Clinical sign
(mglkg/day) 2" 15 16 17 18 19 20 21 22 23 24 25 26 27 28
G1 5 NOA 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0
G2 5 NOA 4 5 4 4 5 5 5 5 4 5 4 5 5 5
500 Salivation (after dosing) 1 1 1 1 1
G3 5 NOA 3 2 2 4 3 4 4 5 4 5 3 4 3 3
1,000 Salivation (after dosing) 2 3 31 2 1 1 1 2 1 2 2
G4 5 NOA 1 2 2
2,000 Salivation (after dosing) 4 3 3 4 5 5 5 5 5 4 5 5 5 5
Irregular respiration 171 1 1 1T 1 1 1 1

NOA: No Observable Abnormality.
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Table 2. Summary of

Body Weights

Sex: Male (9)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4
G1 Mean 172.3 230.1 2825 3241 351.9
0 S.D. 6.2 7.2 8.2 104 10.3
N 5 5 5 5 5
G2 Mean 171.8 226.2 2821 323.0 351.9
500 S.D. 6.1 8.5 12.2 16.6 19.5
N 5 5 5 5 5
G3 Mean 1725 224 .8 288.1 333.2 364.0
1,000 S.D. 5.1 10.3 18.2 26.2 31.1
N 5 5 5 5 5
G4 Mean 172.4 215.1 264.8 300.7 323.2
2,000 S.D. 6.6 13.1 14.6 11.6 9.9
N 5 4 4 4 4
Sex: Female (9)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4
G1 Mean 1354 165.6 190.5 212.1 229.2
0 S.D. 5.8 9.3 114 125 18.9
N 5 5 5 5 5
G2 Mean 1354 161.5 185.0 202.1 216.6
500 S.D. 94 137 125 19.9 21.9
N 5 5 5 5 5
G3 Mean 136.2 159.9 188.1 204 .1 219.6
1,000 S.D. 7.7 131 9.5 10.3 12.0
N 5 5 5 5 5
G4 Mean 136.2 158.5 183.6 200.8 207.0
2,000 S.D. 6.9 104 101 15.3 20.7
N 5 5 5 5 5
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Table 3. Summary of Food Consumption

Sex: Male (g/day)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4
G1 Mean 25.3 26.9 29.2 29.8 304
0 S.D. 1.6 0.6 0.7 0.5 1.0
N 5 5 5 5 5
G2 Mean 243 26.4 29.5 30.3 30.6
500 S.D. 14 15 1.5 1.9 1.6
N 5 5 5 5 5
G3 Mean 25.7 26.1 314 31.9 33.1
1,000 S.D. 1.9 21 3.4 3.3 3.7
N 5 5 5 5 5
G4 Mean 26.7 232 * 278 28.7 29.0
2,000 S.D. 14 0.6 1.8 1.3 2.0
N 5 4 4 4 4
Sex Female (g/day)
Group / Week
Dose (mg/kg/day) 0 1 2 3 4
G1 Mean 20.4 20.6 21.9 21.8 22.4
0 S.D. 20 25 1.6 1.7 29
N 5 5 5 5 5
G2 Mean 191 194 20.8 20.7 21.7
500 S.D. 29 1.3 15 2.7 26
N 5 5 5 5 5
G3 Mean 19.5 19.3 22.0 213 226
1,000 S.D. 1.9 20 15 1.6 1.3
N 5 5 5 5 5
G4 Mean 216 19.6 221 21.5 211
2,000 S.D. 1.6 1.9 1.3 2.2 3.0
N 5 5 5 5 5

Significantly different from control by Dunnett's t-test: ** p<0.01.
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Table 4. Summary of Hematology

Sex: Male
Group / RBC HGB HCT MCV MCH MCHC PLT WBC
Dose (mg/kg/day) x108/uL g/dL % fL pg g/dL  x10%uL  x10%/uL
G1 Mean 8.44 16.4 46.3 55.0 194 35.3 1079 9.44
0 S.D. 0.45 0.7 1.6 15 0.6 0.3 98 2.50
N 5 5 5 5 5 5 5 5
G2 Mean 8.18 16.0 454 55.5 19.6 35.3 1032 9.13
500 S.D. 0.14 0.4 1.0 1.2 0.6 04 64 1.46
N 5 5 5 5 5 5 5 5
G3 Mean 8.04 16.1 453 56.3 20.1 35.6 1100 8.95
1,000 S.D. 0.33 0.5 1.7 1.7 0.6 0.2 98 1.54
N 5 5 5 5 5 5 5 5
G4 Mean 8.09 16.2 455 56.3 20.0 355 1059 11.76
2,000 S.D. 0.34 0.6 1.9 22 0.8 0.2 100 1.05
N 4 4 4 4 4 4 4 4
Sex: Female
Group / RBC HGB HCT MCV MCH MCHC PLT WBC
Dose (mg/kg/day) x108/pL gldL % fL pg gldL  x10%uL =103/l
G1 Mean 7.93 15.7 435 549 19.9 36.1 1090 5.20
0 S.D. 0.30 05 1.2 1.3 0.6 0.3 113 0.68
N 5 5 5 5 5 5 5 5
G2 Mean 8.31 16.3 452 54 .4 19.6 36.0 1086 5.90
500 S.D. 0.31 0.7 1.6 04 0.3 04 100 1.40
N 5 5 5 5 5 5 5 5
G3 Mean 8.00 15.8 44.0 55.0 19.7 35.8 1115 5.60
1,000 S.D. 0.30 0.3 0.7 14 0.5 0.2 158 2.1
N 5 5 5 5 5 5 5 5
G4 Mean 8.27 16.2 45.0 544 19.6 36.0 1105 5.19
2,000 S.D. 0.24 0.5 09 1.3 0.5 0.5 70 0.94
N 5 5 5 5 5 5 5 5
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Sex: Male
Group / AST ALT ALP T-CHO TG GLU
Dose (mg/kg/day) uL uL uL mg/dL ma/dL mg/dL
G1 Mean 65.6 26.3 407.7 85 50 163
0 S.D. 76 3.5 78.7 18 12 5
N 5 5 5 5 5 5
G2 Mean 64.3 26.9 4184 76 43 150
500 S.D. 8.4 6.1 571 17 18 22
N 5 5 5 5 5 5
G3 Mean 69.3 26.8 419.6 90 66 139
1,000 S.D. 13.2 25 84.7 10 17 17
N 5 5 5 5 5 5
G4 Mean 70.2 294 342.3 76 41 130 *
2,000 S.D. 5.6 2.2 47.2 4 13 9
N 4 4 4 4 4 4
Group / BUN CREA TP ALB AG
Dose (mg/kg/day) mg/dL mg/dL g/dL g/dL ratio
G1 Mean 15.1 0.41 59 2.3 0.66
0 S.D. 14 0.04 0.2 0.1 0.02
N 5 5 5 5 5
G2 Mean 154 0.44 5.8 2.3 0.68
500 S.D. 15 0.03 0.3 0.1 0.03
N 5 5 5 5 5
G3 Mean 14.8 0.41 59 24 0.71
1,000 S.D. 1.9 0.04 0.1 0.1 0.05
N 5 5 5 5 5
G4 Mean 13.6 0.41 57 24 0.73
2,000 S.D. 0.8 0.03 0.1 0.1 0.06
N 4 4 4 4 4

Significantly different from control by Dunnett's t-test: * p<0.05.

- 191 -

Page 191/406



© Dt&CRO
Study No.: DTN210196

Table 5. Summary of Blood Chemistry (continued)
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Sex: Female
Group / AST ALT ALP T-CHO TG GLU
Dose (mg/kg/day) UL uiL UL mg/dL mg/dL ma/dL
G1 Mean 71.8 23.0 3126 81 16 125
0 S.D. 13.3 2.3 96.7 10 5 15
N 5 5 5 5 5 5
G2 Mean 723 23.3 3215 77 16 116
500 S.D. 9.7 4.0 14.9 11 3 7
N 5 5 5 5 5 5
G3 Mean 81.2 23.6 320.3 81 19 114
1,000 S.D. 10.6 3.9 448 20 7 18
N 5 5 5 5 5 5
G4 Mean 69.4 249 305.1 100 25 102
2,000 S.D. 6.0 57 51.8 23 13 13
N 5 5 5 5 5 5
Group / BUN CREA TP ALB AG
Dose (mg/kg/day) mg/dL mg/dL g/dL g/dL ratio
G1 Mean 16.0 0.42 5.8 2.6 0.78
0 S.D. 1.1 0.02 0.1 0.2 0.08
N 5 5 5 5
G2 Mean 16.6 0.42 5.8 25 0.75
500 S.D. 3.5 0.06 0.1 0.1 0.05
N 5 5 5 5 5
G3 Mean 16.0 0.45 5.7 25 0.76
1,000 S.D. 1.6 0.02 0.2 0.1 0.05
N 5 5 5 5
G4 Mean 134 0.37 57 25 0.81
2,000 S.D. 2.8 0.04 0.2 0.1 0.03
N 5 5 5 5 5
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Table 6. Summary of Absolute Organ Weights

Sex: Male (9)
Group / .
Dose Animal dey Brain Heart Liver Spleen Kidney
ID weight
(mg/kg/day)
G1 Mean 317.3 1.91 1.15 10.08 0.77 2.31
0 S.D. 9.5 0.13 0.09 0.55 0.08 0.13
N 5 5 5 5 5 5
G2 Mean 322.0 1.89 1.07 9.95 0.71 2.34
500 S.D. 16.4 0.08 0.05 1.03 0.11 0.22
N 5 5 5 5 5 5
G3 Mean 3299 1.95 117 11.40 0.76 2.43
1,000 S.D. 29.0 0.10 0.15 0.99 0.10 0.21
N 5 5 5 5 5 5
G4 Mean 293.7 1.87 1.05 11.02 0.77 212
2,000 S.D. 11.2 0.07 0.07 0.74 0.10 0.15
N 4 4 4 4 4 4
Sex Female (9)
Group / :
Dose Animal dey Brain Heart Liver Spleen Kidney
ID weight
(mg/kg/day)
G1 Mean 209.1 1.82 0.79 6.17 0.54 1.49
0 S.D. 15.8 0.04 0.06 0.78 0.07 0.09
N 5 5 5 5 5 5
G2 Mean 196.0 1.80 0.78 5.76 0.52 1.50
500 S.D. 21.0 0.11 0.09 0.52 0.07 0.17
N 5 5 5 5 5 5
G3 Mean 201.0 1.79 0.83 5.97 0.55 1.53
1,000 S.D. 10.0 0.05 0.09 0.29 0.05 0.08
N 5 5 5 5 5 5
G4 Mean 189.8 1.78 0.76 6.68 0.48 1.51
2,000 S.D. 16.7 0.07 0.07 0.67 0.10 0.14
N 5 5 5 5 5 5
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Sex: Male (% B.W.)
Group / . Body
Dose Anlllgnal weight Brain Heart Liver Spleen Kidney
(mgl/kg/day) (9)
G1 Mean 317.3 0.60 0.36 3.18 0.24 0.73
0 S.D. 9.5 0.04 0.02 0.14 0.03 0.04
N 5 5 5 5 5 5
G2 Mean 322.0 0.59 0.33 # 3.09 0.22 0.73
500 S.D. 16.4 0.01 0.00 0.28 0.03 0.06
N 5 5 5 5 5 5
G3 Mean 329.9 0.59 0.36 3.46 # 0.23 0.74
1,000 S.D. 29.0 0.05 0.06 0.05 0.01 0.01
N 5 5 5 5 5 5
G4 Mean 293.7 0.64 0.36 375 # 0.26 0.72
2,000 S.D. 11.2 0.01 0.02 0.23 0.03 0.04
N 4 4 4 4 4 4
Sex: Female (% B.W.)
Group / . Body
Dose An:E)naI weight Brain Heart Liver Spleen Kidney
(mg/kg/day) (9)
G1 Mean 209.1 0.87 0.38 2.94 0.26 0.71
0 S.D. 15.8 0.05 0.03 0.15 0.04 0.03
N 5 5 5 5 5 5
G2 Mean 196.0 0.92 0.40 2.94 0.26 0.77
500 S.D. 21.0 0.11 0.01 0.13 0.02 0.04
N 5 5 5 5 5 5
G3 Mean 201.0 0.89 0.41 2.97 0.27 0.76
1,000 S.D. 10.0 0.04 0.03 0.16 0.04 0.04
N 5 5 5 5 5 5
G4 Mean 189.8 0.94 0.40 3.53 ** 0.25 0.80 *
2,000 S.D. 16.7 0.10 0.02 0.23 0.03 0.04
N 5 5 5 5 5 5

Significantly different from control by Steel test: # p<0.05.
Significantly different from control by Dunnett's t-test: * p<0.05, ** p<0.01.
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Table 8. Summary of Necropsy Findings

Sex: Male
Group / Dose (mg/kg/day)
Necropsy findings G1 G2 G3 G4
0 500 1,000 2,000

Number of animals 5 5 5 5
Number of sacrificed animals (scheduled) 5 5 5 4
Stomach Thickening, forestomach 0 4 4 4

No remarkable findings 5 1 1 0
Number of sacrificed animals (unscheduled) 1
Stomach Discoloration 1

No remarkable findings 0

Sex: Female

Group / Dose (mg/kg/day)

Necropsy findings G1 G2 G3 G4
0 500 1,000 2,000
Number of animals 5 5 5 5
Number of sacrificed animals 5 5 5 5
Stomach Thickening, forestomach 0 3 5 5
No remarkable findings 5 2 0 0
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Sex: Male
Group / Animal Days of observation
Dose D Clinical sign
(mg/kg/day) 1 3 4 5 6 7 8 9 10 11 12 13 14
G1 1101 - - - .o ..o
0 1102 - - . ..o L oooooo
1103 - - - - ..o oo
1104 - - . ..o L LLoooo
1105 - - - - oo ..o
G2 1201 Salivation (after dosing) - - - - -+ o+ - - - oo
500 1202 Salivation (after dosing) - - - -+ o+ o+ - - - - e
1203 Salivation (after dosing) - - - - - -+ - - - .
1204 Salivation (after dosing) - B T T S U
1205 Salivation (after dosing) - - - -+ + - - - - - -
G3 1301 Salivation (after dosing) - U
1,000 1302 Salivation (after dosing) - T
1303 Salivation (after dosing) - - -+ o+ o+ - -+ o+ o+ -
1304 Salivation (after dosing) - e T
1305 Salivation (after dosing) - - -+ o+ o+ o+ o+ o+ o+ o+ o+
G4 1401 Decrease in locomotor activity - R I S T TR
2,000 Irregular respiration - -+ + o+ o+ + o+ o+ o+ -+ o+
Salivation (after dosing) - - - -+ o+ o+ - -+ o+ o+ -
Salivation (before dosing) - T
1402 Irregular respiration - - -+ 4+ o+ o+ o+ o+ o+ -+ o+
Salivation (after dosing) - - - - - + - -+ o+ o+ -
Decrease in locomotor activity - - - - - - - -+ o+ o+ o+ o+
1403 Sternal recumbency - +
Death - +
1404 Decrease in locomotor activity - B T T T U
Irregular respiration - -+ - -+ o+ o+ o+ o+ -+ o+
Salivation (after dosing) - - - -+ o+ o+ o+ o+ o+ o+ o+ 4
1405 Decrease in locomotor activity - B T e S S S
Irregular respiration - S S S S e S S
Salivation (after dosing) - - - - - + - - - - oo

-:No observable abnormality, +: Observable abnormality.
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Appendix 1. Individual Clinical Signs (continued)

Draft Report

Sex: Male
Group / Animal Days of observation
Dose Clinical sign
(mg/kg/day) 15 16 17 18 19 20 21 22 23 24 25 26 27 28
G1 1101 - e e e e e e e e
0 1102 - - - - oL .o oL
1103 .- oo oo
1104 .- oo oo
1105 - - oo Lo
G2 1201 Salivation (after dosing) .
500 1202 Salivation (after dosing) oo - - e e .o oo .o
1203 Salivation (after dosing) + - - - - .- .- - - -
1204 Salivation (after dosing) T T S S
1205 Salivation (after dosing) - - -+ - - - - - .
G3 1301 Salivation (after dosing) R T T T T T S
1,000 1302 Salivation (after dosing) T T S
1303 Salivation (after dosing) + - o+ o+ o+ o+ - - -+ o+ o+ o+ o+
1304 Salivation (after dosing) S S T T R
1305 Salivation (after dosing) + o+ o+ o+ o+ - - + o+ o+ o+ o+ o+
G4 1401 Decrease in locomotor activity + + + + + + + + + - + + + -
2,000 Salivation (after dosing) T T A T I
Irregular respiration + - -+ 4+ + + + + 4+ o+ o+ o+ o+
1402 Irregular respiration + 4+ o+ o+ - - o .+ o+ o+ o+ o+
Decrease in locomotor activity + + + + + + + - - - - - - -
Salivation (after dosing) L T T S
1404 Salivation (after dosing) + 4+ + + + 4+ + + + o+ 4+ o+ o+ o+
Irregular respiration - -+ - -+ - -+ o+ o+ o+
Decrease in locomotor activity - - - - - - + - - - - - - .
1405 Decrease in locomotor activity + + + + + + + + + + + + + +
Irregular respiration + -+ + - -+ - -+ o+ o+ o+
Salivation (after dosing) S TS TS
-:No observable abnormality, +: Observable abnormality.
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Appendix 1. Individual Clinical Signs (continued)

Draft Report

Sex: Female
Group / Animal Days of observation
Dose D Clinical sign
(mg/kg/day) 1 4 5 6 7 8 9 10 11 12 13 14
G1 2101 - - - - - ..o oo oo
0 2102 - - - - - ..o oo oo
2103 - - - - - .- - oo
2104 - S R R R I
2105 - - - - - - ..o
G2 2201 Salivation (after dosing) - e
500 2202 Salivation (after dosing) - T
2203 Salivation (after dosing) - - -+ o+ o+ - - - - - -
2204 Salivation (after dosing) - T T S S
2205 - - - - - - - - - -
G3 2301 Salivation (after dosing) - T
1,000 2302 Salivation (after dosing) - T T U
2303 Salivation (after dosing) - -+ o+ o+ o+ o+ o+ o+ -+
2304 Salivation (after dosing) - -+ + o+ o+ o+ -+ o+ o+ o+
2305 Salivation (after dosing) - T
G4 2401 Decrease in locomotor activity - + - - -+ - - - .-
2,000 Irregular respiration - + + + + + + + + - o+
2402 Decrease in locomotor activity - + - - - - - - - - .-
Irregular respiration - + + + + o+ o+ o+ o+ - - -
Salivation (after dosing) - - -+ o+ 4+ o+ o+ o+ o+ 4
2403 Irregular respiration - - -+ o+ o+ o+ o+ -+ o+ -
Salivation (after dosing) - T e
Decrease in locomotor activity - - - - -+ - - - o
2404 Salivation (after dosing) - - -+ o+ o+ o+ o+ o+ o+ o+ o+
Irregular respiration - - -+ 4+ o+ o+ o+ - -
Decrease in locomotor activity - - - - - -+ - - - -
2405 Irregular respiration - + - o+ + + 4+ o+ - -+ -
Decrease in locomotor activity - + - - - - -+ - -
Salivation (after dosing) - - -+ o+ 4+ o+ o+ o+ o+ o+ o+

-2 No observable abnormality, +: Observable abnormality.
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Appendix 1. Individual Clinical Signs (continued)
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Sex: Male
Group / Animal Days of observation
Dose D Clinical sign
(mg/kg/day) 15 16 17 18 19 20 21 22 23 24 25 26 27 28
G1 2101 - e - e e oo
0 2102 - e e e e e e e
2103 - - e - o .o a oo
2104 - e e e e e e e
2105 - e e e e e e
G2 2201 - e e e e e e e
500 2202 - - - - - Lo
2203 - e - e e oo
2204 Salivation (after dosing) T S e T T T
2205 - - - e e e e e - oo
G3 2301 - e e e e e e e
1,000 2302 Salivation (after dosing) -+ + -+ - - - - - + o+
2303 Salivation (after dosing) + + + + + 4+ + -+ -+ o+ o+ o+
2304 Salivation (after dosing) + o+ o+ T
2305 - e e e e e e e
G4 2401 Irregular respiration T S
2,000 Salivation (after dosing) T T T T S S S S
2402 Salivation (after dosing) + - -+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
2403 Salivation (after dosing) + o+ o+ o+ 4+ o+ o+ o+ o+ o+ 4+
2404 Salivation (after dosing) + o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+
Irregular respiration e T T S T
2405 Salivation (after dosing) + + + + + 4+ + o+ o+ o+ o+ o+ o+ o+
-:No observable abnormality, +: Observable abnormality.
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Appendix 2. Individual Body Weights

Sex: Male (9)
Group / Animal Week
Dose (mg/kg/day) ID 0 1 2 3 4
G1 1101 179.3 234.7 286.4 329.5 3571
0 1102 176.2 233.9 285.8 329.7 355.1
1103 173.7 2325 280.7 316.3 3443
1104 169.1 2321 2904 334.8 364.3
1105 163.4 2174 269.3 310.0 338.6
Mean 172.3 230.1 282.5 3241 351.9
S.D. 6.2 7.2 8.2 104 10.3
N 5 5 5 5 5
G2 1201 177.8 227.0 285.9 318.8 347.6
500 1202 177.9 235.8 296.7 3454 378.9
1203 169.8 227.8 277.0 313.6 339.9
1204 169.8 228.0 286.9 333.7 363.5
1205 163.5 212.3 264.2 3034 329.8
Mean 171.8 226.2 282.1 323.0 351.9
S.D. 6.1 8.5 12.2 16.6 19.5
N 5 5 5 5 5
G3 1301 177.2 2326 303.0 359.5 398.6
1,000 1302 177.7 235.7 309.5 362.1 394.0
1303 171.2 227.8 287.5 324.9 357.2
1304 171.3 214.0 268.2 304.9 330.9
1305 165.3 214.0 272.3 314.5 3391
Mean 172.5 224.8 288.1 333.2 364.0
S.D. 5.1 10.3 18.2 26.2 311
N 5 5 5 5 5
G4 1401 180.0 2273 280.0 311.7 336.0
2,000 1402 176.9 220.7 266.6 306.5 3245
1403 171.9
1404 170.5 2155 267.6 299.8 320.1
1405 162.9 196.8 2449 284.9 312.2
Mean 1724 2151 264.8 300.7 323.2
S.D. 6.6 131 14.6 11.6 9.9
N 5 4 4 4 4
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Appendix 2. Individual Body Weights (continued)

Sex Female (9)
Group / Animal Week
Dose (mg/kg/day) ID 0 1 2 3 4
G1 2101 141.9 180.7 206.7 232.7 260.6
0 2102 137.8 168.6 194.8 214.8 2279
2103 138.7 160.2 188.4 207.2 2211
2104 129.6 158.7 187.3 203.5 226.6
2105 129.0 160.0 175.4 202.5 210.0
Mean 135.4 165.6 190.5 2121 229.2
S.D. 5.8 9.3 1.4 12.5 18.9
N 5 5 5 5 5
G2 2201 144.7 176.2 196.4 227 .4 244.3
500 2202 141.7 170.8 189.4 215.6 226.3
2203 1391 166.4 194.0 194 .4 2155
2204 129.3 149.4 179.3 197.0 212.3
2205 122.2 144.8 166.1 176.2 184.5
Mean 135.4 161.5 185.0 2021 216.6
S.D. 9.4 13.7 12.5 19.9 21.9
N 5 5 5 5 5
G3 2301 142.4 173.6 201.7 216.6 236.2
1,000 2302 142.0 168.1 189.5 209.6 217.8
2303 138.3 157.7 188.6 203.3 221.8
2304 135.0 160.8 185.3 201.8 2194
2305 1235 139.2 175.2 189.0 202.6
Mean 136.2 159.9 188.1 2041 219.6
S.D. 7.7 131 9.5 10.3 12.0
N 5 5 5 5 5
G4 2401 146.4 175.5 199.6 223.8 2344
2,000 2402 139.8 158.7 180.4 201.0 2125
2403 132.7 147.3 171.9 180.9 178.5
2404 133.0 155.3 181.7 198.2 197.3
2405 129.0 155.6 184.2 200.1 212.2
Mean 136.2 158.5 183.6 200.8 207.0
S.D. 6.9 10.4 10.1 15.3 20.7
N 5 5 5 5 5
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Appendix 3. Individual Food Consumption

Draft Report

Sex: Male (g/day)
Group / Animal Week
Dose (mg/kg/day) ID 0 1 2 3 4
G1 1101 24.8 26.3 28.9 297 30.3
0 1102 27.7 274 28.6 294 29.6
1103 23.5 26.9 29.2 29.3 29.3
1104 256 27.7 30.5 30.5 31.7
1105 247 26.4 29.0 30.2 30.8
Mean 253 26.9 29.2 29.8 304
S.D. 1.6 0.6 0.7 0.5 1.0
N 5 5 5 5 5
G2 1201 247 24.2 28.7 285 29.2
500 1202 26.5 28.0 321 334 33.2
1203 239 274 29.0 29.7 295
1204 23.1 26.6 29.3 30.9 31.2
1205 234 257 28.5 293 30.1
Mean 243 26.4 29.5 30.3 30.6
S.D. 14 15 1.5 1.9 1.6
N 5 5 5 5 5
G3 1301 26.8 27.0 34.0 34.3 35.2
1,000 1302 27.3 28.9 357 36.4 38.0
1303 254 256 30.0 293 30.7
1304 227 23.2 27.5 28.8 28.6
1305 26.6 256 29.9 31.0 33.1
Mean 25.7 26.1 314 31.9 331
S.D. 1.9 21 34 3.3 3.7
N 5 5 5 5 5
G4 1401 28.6 228 304 29.1 304
2,000 1402 25.9 23.7 26.1 28.8 26.8
1403 26.3
1404 25.2 235 27.2 26.9 27.7
1405 275 225 27.5 30.0 30.9
Mean 26.7 23.2 27.8 28.7 29.0
S.D. 14 0.6 1.8 1.3 2.0
N 5 4 4 4 4
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Appendix 3. Individual Food Consumption (continued)

Draft Report

Sex Female (g/day)
Group / Animal Week
Dose (mg/kg/day) ID 0 1 2 3 4
G1 2101 23.2 24.8 245 242 273
0 2102 217 20.7 21.8 227 21.9
2103 19.7 19.0 219 214 21.5
2104 18.1 18.7 20.8 19.9 21.8
2105 19.2 19.8 204 20.8 19.7
Mean 204 20.6 21.9 21.8 224
S.D. 2.0 25 1.6 1.7 29
N 5 5 5 5 5
G2 2201 211 20.9 221 24 .4 25.5
500 2202 20.3 20.0 215 21.8 219
2203 20.2 19.8 21.3 18.7 19.5
2204 201 19.1 21.0 21.2 225
2205 141 174 18.2 176 19.0
Mean 19.1 194 20.8 20.7 21.7
S.D. 29 1.3 15 27 2.6
N 5 5 5 5 5
G3 2301 215 213 23.3 222 23.0
1,000 2302 19.2 19.5 216 231 222
2303 20.2 19.5 23.0 20.7 224
2304 20.2 20.1 224 217 244
2305 16.5 15.9 19.5 18.9 20.7
Mean 19.5 19.3 22.0 21.3 22.6
S.D. 1.9 2.0 15 1.6 1.3
N 5 5 5 5 5
G4 2401 242 217 239 245 246
2,000 2402 21.3 20.6 226 21.9 227
2403 20.2 16.5 21.2 18.4 16.8
2404 21.9 19.3 20.5 211 19.7
2405 20.4 19.9 225 217 21.8
Mean 21.6 19.6 221 21.5 211
S.D. 1.6 1.9 13 2.2 3.0
N 5 5 5 5 5
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Appendix 4. Individual Hematology

Draft Report

Sex: Male
gmUp / Animal  RBC HGB HCT MCV MCH MCHC  PLT WBC
ose ID <108l g/dL % fL pg  gldL x10%uL  x10%uL
(mg/kg/day)
G1 1101 855 161 456 533 188 353 1131 970
0 1102 850 162 463 545 191 350 953  6.12
1103 779 158 446 573 203 354 1002 10.03
1104 833 163 462 555 196 353 1191 1297
1105 904 175 490 542 194 357 1116  8.38
Mean 844 164 463 550 194 353 1079  9.44
S.D. 0.45 0.7 16 15 0.6 0.3 98 250
N 5 5 5 5 5 5 5 5
G2 1201 828 159 456 551 192 349 1017  9.01
500 1202 801 156 444 554 195 351 1134  7.98
1203 803 164 456 568 204 360 967 7.76
1204 830 165 469 565 199 352 1046 11.39
1205 827 157 445 538 190 353 997 953
Mean 818 160 454 555 196 353 1032 9.3
S.D. 0.14 0.4 1.0 1.2 0.6 0.4 64  1.46
N 5 5 5 5 5 5 5 5
G3 1301 819 167 474 579 204 352 1184 1045
1,000 1302 756 158 441 583 209 358 1184  9.41
1303 798 155 436 546 194 356 1133  10.07
1304 846 167 466 551 197 358 962  8.14
1305 799 159 446 558 199 357 1038  6.69
Mean 804 161 453 563 201 356 1100 8.95
S.D. 0.33 0.5 17 17 0.6 0.2 98  1.54
N 5 5 5 5 5 5 5 5
G4 1401 827 171 483 584 207 354 919 1068
2,000 1402 784 160 447 570 204 358 1110 11.80
1404 778 156 439 564 204 355 1058 13.18
1405 848 160 452 533 189 354 1148 11.38
Mean 809 162 455 563 200 355 1059 11.76
S.D. 0.34 0.6 19 2.2 0.8 02 100 1.05
N 4 4 4 4 4 4 4 4
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Appendix 4. Individual Hematology (continued)

Draft Report

Sex: Female
gm“p / Animal  RBC HGB HCT MCV MCH MCHC  PLT WBC
ose ID <108/l g/dL % fL pg  gldL x10%uL  x10%L
(mg/kg/day)
G1 2101 742 151 419 565 204 360 1266 524
0 2102 847 163 446 546 200 365 1128 473
2103 797 152 426 535 1941 357 978  4.38
2104 794 161 445 560 203 362 1054 553
2105 815 159 439 539 195 362 1023  6.11
Mean 793 157 435 549 199 361 1090  5.20
S.D. 0.30 0.5 1.2 13 0.6 03 113  0.68
N 5 5 5 5 5 5 5 5
G2 2201 813 156 440 541 192 355 988  7.47
500 2202 789 156 434 550 198 359 1240  6.15
2203 830 164 451 543 198 364 1125  4.42
2204 868 173 474 546 199 365 1060 448
2205 853 165 460 539 193 359 1019  6.96
Mean 831 163 452 544 196 360 1086  5.90
S.D. 0.31 0.7 16 0.4 0.3 04 100 1.40
N 5 5 5 5 5 5 5 5
G3 2301 849 161 448 528 190 359 1373 474
1,000 2302 780 158 437 560 203 362 1096 493
2303 808 159 445 551 197 357 1016  9.36
2304 782 157 441 564 204 356 1123 458
2305 782 153 429 549 196 357 965 438
Mean 800 158 440 550 197 358 1115  5.60
S.D. 0.30 0.3 0.7 1.4 0.5 02 158 211
N 5 5 5 5 5 5 5 5
G4 2401 800 159 448 560 199 355 1130 567
2,000 2402 849 161 447 527 190 360 1088 556
2403 839 160 448 534 191 357 1035  3.51
2404 845 170 465 550 2041 366 1060  5.60
2405 803 160 440 548 199 364 1213 559
Mean 827 162 450 544 196 360 1105 5.9
S.D. 0.24 0.5 0.9 13 0.5 05 70 094
N 5 5 5 5 5 5 5 5
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Appendix 5. Individual Blood Chemistry

Sex: Male
Srm‘p/ Animal AST ALT ALP T-CHO TG  GLU
ose ID uiL UL UL  mgdlL  mg/dL  mg/dL
(mg/kg/day)
G1 1101 645 316 4466 87 69 162
0 1102 619 241 3086 56 49 159
1103 675 262 5028 88 54 157
1104 773 272 4338 86 37 168
1105 56.8 224 3467 107 43 168
Mean 656 263 4077 85 50 163
S.D. 76 35 787 18 12 5
N 5 5 5 5 5 5
G2 1201 792 290 5003 45 22 136
500 1202 617 249 3934 80 33 163
1203 58.7 238 380.2 87 71 136
1204 612 363 3639 85 45 182
1205 609 205 4544 82 43 133
Mean 643 269 4184 76 43 150
S.D. 8.4 61  57.1 17 18 22
N 5 5 5 5 5 5
G3 1301 636 232 4538 89 87 126
1,000 1302 696 258 5508 98 75 141
1303 632 268 375.1 80 58 151
1304 583 291 336.0 82 68 160
1305 918 292 3825 102 41 119
Mean 69.3 26.8 419.6 920 66 139
S.D. 13.2 25 847 10 17 17
N 5 5 5 5 5 5
G4 1401 713 268 317.1 75 31 139
2,000 1402 68.0 291 3317 72 43 123
1404 642 322 3087 80 58 136
1405 774 294 4117 78 31 121
Mean 702 294 3423 76 41 130
S.D. 5.6 22 472 4 13 9
N 4 4 4 4 4 4
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Appendix 5. Individual Blood Chemistry (continued)

Sex: Male
S:;L;p/ Animal  BUN CREA TP ALB AG
(mg/kg/day) ID mg/dL mg/dL g/dL g/dL ratio
G1 1101 13.8 0.44 57 2.3 0.68
0 1102 141 0.40 57 2.3 0.68
1103 14.5 0.36 59 2.3 0.64
1104 16.9 0.45 6.1 24 0.65
1105 16.4 042 6.1 24 0.65
Mean 15.1 0.41 5.9 2.3 0.66
S.D. 14 0.04 0.2 0.1 0.02
N 5 5 5 5 5
G2 1201 16.5 043 55 2.3 0.72
500 1202 14.4 0.47 59 2.3 0.64
1203 16.7 0.46 58 2.3 0.66
1204 15.9 042 6.2 2.5 0.68
1205 13.3 0.41 57 2.3 0.68
Mean 154 0.44 5.8 23 0.68
S.D. 15 0.03 0.3 0.1 0.03
N 5 5 5 5 5
G3 1301 13.6 0.39 59 25 0.74
1,000 1302 15.6 042 59 2.3 0.64
1303 16.4 0.44 58 2.5 0.76
1304 16.2 0.46 6.0 2.5 0.71
1305 121 0.35 5.8 24 0.71
Mean 14.8 0.41 5.9 24 0.71
S.D. 19 0.04 0.1 0.1 0.05
N 5 5 5 5 5
G4 1401 12.7 043 5.6 2.5 0.81
2,000 1402 14.5 043 55 2.3 0.72
1404 14.0 0.37 57 2.3 0.68
1405 13.3 0.39 58 24 0.71
Mean 13.6 0.41 5.7 24 0.73
S.D. 0.8 0.03 01 01 0.06
N 4 4 4 4 4
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Appendix 5. Individual Blood Chemistry (continued)

Sex: Female
oroup Animal  AST AT AP T-CHO TG  GLU
(mefka/day) UL UL UL  mg/dl  mg/dL  mg/dL
G1 2101 922 259 4570 95 20 12
0 2102 750 232 3323 72 21 112
2103 716 228 2049 75 11 129
2104 594 238 3227 88 17 149
2105 607 194 2460 76 9 115
Mean 718 230 3126 81 16 125
S.D. 133 23 967 10 5 15
N 5 5 5 5 5 5
G2 2201 794 243 3059 93 15 115
500 2202 851 185 3364 79 15 110
2203 649 236 3058 65 17 127
2204 700 291 3254 80 22 119
2205 623 209 3344 70 13 110
Mean 723 233 3215 77 16 116
S.D. 97 40 149 11 3 7
N 5 5 5 5 5 5
G3 2301 906 289 3815 97 29 144
1,000 2302 928 257 3494 87 18 103
2303 770 186 2836 58 13 119
2304 787 225 3122 101 14 10f
2305 670 224 2754 62 23 103
Mean 812 236 3203 81 19 114
S.D. 106 39 448 20 7 18
N 5 5 5 5 5 5
G4 2401 775 200 2280 115 28 117
2,000 2402 728 185 2969 94 21 of
2403 633 307 2944 75 16 95
2404 695 248 3500 83 15 92
2405 638 303 3561 131 46 117
Mean 694 249 3051 100 25 102
s.D 60 57 518 23 13 13
N 5 5 5 5 5 5
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Appendix 5. Individual Blood Chemistry (continued)

Sex: Female
S:;L;p / Animal  BUN CREA TP ALB AG
(malkg/day) ID mg/dL mg/dL g/dL g/dL ratio
G1 2101 16.7 0.45 57 23 0.68
0 2102 17.3 0.39 5.8 25 0.76
2103 15.8 043 6.0 2.8 0.88
2104 144 0.41 59 27 0.84
2105 16.0 0.44 5.8 25 0.76
Mean 16.0 0.42 5.8 2.6 0.78
S.D. 1.1 0.02 0.1 0.2 0.08
N 5 5 5 5 5
G2 2201 15.3 0.46 57 24 0.73
500 2202 145 0.44 59 25 0.74
2203 154 0.39 5.8 2.6 0.81
2204 14.9 0.33 5.6 2.3 0.70
2205 229 0.48 59 26 0.79
Mean 16.6 0.42 5.8 25 0.75
S.D. 3.5 0.06 0.1 0.1 0.05
N 5 5 5 5 5
G3 2301 15.9 0.45 6.0 2.6 0.76
1,000 2302 16.6 0.48 57 24 0.73
2303 18.4 0.45 57 25 0.78
2304 15.3 0.43 5.6 2.3 0.70
2305 14.0 0.45 55 25 0.83
Mean 16.0 0.45 5.7 25 0.76
S.D. 1.6 0.02 0.2 0.1 0.05
N 5 5 5 5 5
G4 2401 12.7 0.41 5.3 24 0.83
2,000 2402 16.9 0.36 5.8 25 0.76
2403 114 0.30 57 26 0.84
2404 15.7 0.39 59 2.6 0.79
2405 105 0.37 5.6 25 0.81
Mean 134 0.37 5.7 25 0.81
S.D. 2.8 0.04 0.2 0.1 0.03
N 5 5 5 5 5
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Appendix 6-1. Individual Absolute Organ Weights

Draft Report

Sex: Male (9)

Group / .

Dose Animal B.Ody Brain Heart Liver Spleen Kidney

weight

(mg/kg/day)

G1 1101 3216 2.06 1.28 9.67 0.73 249

0 1102 3204 1.95 1.14 10.84 0.78 2.36
1103 312.1 1.98 1.15 9.62 0.89 2.34
1104 328.6 1.80 1.12 10.48 0.80 2.20
1105 303.9 1.75 1.04 9.78 0.67 2.16
Mean 3173 1.91 1.15 10.08 0.77 2.31
S.D. 9.5 0.13 0.09 0.55 0.08 0.13
N 5 5 5 5 5 5

G2 1201 3214 1.87 1.06 8.63 0.66 217

500 1202 346.2 2.01 1.15 10.44 0.65 2.33
1203 311.6 1.90 1.06 9.69 0.65 2.31
1204 3275 1.90 1.07 11.40 0.91 2.70
1205 303.2 1.78 1.00 9.60 0.68 217
Mean 322.0 1.89 1.07 9.95 0.71 2.34
SD 16.4 0.08 0.05 1.03 0.11 0.22
N 5 5 5 5 5 5

G3 1301 362.8 1.96 1.16 12.32 0.80 2.70

1,000 1302 358.1 2.07 1.09 12.61 0.90 2.59
1303 319.1 1.83 1.34 10.87 0.72 2.35
1304 297.6 2.02 0.97 10.40 0.64 217
1305 312.0 1.86 1.27 10.80 0.74 2.33
Mean 329.9 1.95 117 11.40 0.76 243
S.D 29.0 0.10 0.15 0.99 0.10 0.21
N 5 5 5 5 5 5

G4 1401 308.3 1.97 1.09 11.93 0.78 2.22

2,000 1402 2953 1.86 1.09 10.17 0.83 2.11
1404 289.7 1.86 1.07 10.78 0.83 2.23
1405 281.5 1.80 0.95 11.18 0.62 1.91
Mean 293.7 1.87 1.05 11.02 0.77 212
S.D. 11.2 0.07 0.07 0.74 0.10 0.15
N 4 4 4 4 4 4
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Appendix 6-1. Individual Absolute Organ Weights (continued)

Draft Report

Sex: Female (9)
Group / Animal Body
Dose D weight Brain Heart Liver Spleen Kidney
(mg/kg/day)
G1 2101 236.1 1.89 0.87 7.52 0.57 1.62
0 2102 208.3 1.80 0.77 5.89 0.43 1.50
2103 200.1 1.79 0.75 5.57 0.55 1.36
2104 205.2 1.82 0.74 6.08 0.54 1.50
2105 195.8 1.80 0.84 5.78 0.62 1.47
Mean 209.1 1.82 0.79 6.17 0.54 1.49
S.D. 15.8 0.04 0.06 0.78 0.07 0.09
N 5 5 5 5 5 5
G2 2201 223.9 1.83 0.88 6.45 0.60 1.62
500 2202 205.2 1.70 0.83 5.87 0.54 1.64
2203 193.2 1.98 0.75 542 0.45 1.56
2204 1915 1.73 0.80 5.95 0.56 1.47
2205 166.3 1.75 0.65 5.09 0.45 1.22
Mean 196.0 1.80 0.78 5.76 0.52 1.50
S.D. 21.0 0.11 0.09 0.52 0.07 0.17
N 5 5 5 5 5 5
G3 2301 2143 1.77 0.98 6.04 0.50 1.51
1,000 2302 206.2 1.81 0.83 5.91 0.54 1.60
2303 196.5 1.75 0.82 6.33 0.50 1.43
2304 2004 1.88 0.79 6.02 0.60 1.61
2305 187.8 1.75 0.74 5.54 0.60 1.50
Mean 201.0 1.79 0.83 5.97 0.55 1.53
S.D. 10.0 0.05 0.09 0.29 0.05 0.08
N 5 5 5 5 5 5
G4 2401 2115 1.79 0.81 7.29 0.60 1.73
2,000 2402 194.3 1.70 0.81 6.29 0.46 1.42
2403 1654 1.77 0.64 5.92 0.36 1.38
2404 184.9 1.89 0.76 6.43 042 1.46
2405 192.7 1.76 0.79 7.48 0.54 1.57
Mean 189.8 1.78 0.76 6.68 0.48 1.51
S.D. 16.7 0.07 0.07 0.67 0.10 0.14
N 5 5 5 5 5 5
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Appendix 6-2. Individual Absolute Organ Weights (unscheduled)

Draft Report

Sex: Male (9)
Group / .
Dose Animal B.Ody Brain Heart Liver Spleen Kidney

weight
(mg/kg/day)
G4 1403 172.8 2.00 0.66 7.60 0.56 1.57
2,000
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Appendix 7-1. Individual Relative Organ Weights

Draft Report

Sex: Male (% B.W.)
Group / . Body
Dose Anlllgnal weight Brain Heart Liver Spleen Kidney
(mg/kg/day) (9)
G1 1101 3216 0.64 0.40 3.01 0.23 0.77
0 1102 3204 0.61 0.36 3.38 0.24 0.74
1103 3121 0.63 0.37 3.08 0.29 0.75
1104 328.6 0.55 0.34 3.19 0.24 0.67
1105 303.9 0.58 0.34 3.22 0.22 0.71
Mean 317.3 0.60 0.36 3.18 0.24 0.73
S.D. 9.5 0.04 0.02 0.14 0.03 0.04
N 5 5 5 5 5 5
G2 1201 3214 0.58 0.33 2.69 0.21 0.68
500 1202 346.2 0.58 0.33 3.02 0.19 0.67
1203 3116 0.61 0.34 3.1 0.21 0.74
1204 3275 0.58 0.33 3.48 0.28 0.82
1205 303.2 0.59 0.33 3.17 0.22 0.72
Mean 322.0 0.59 0.33 3.09 0.22 0.73
S.D. 16.4 0.01 0.00 0.28 0.03 0.06
N 5 5 5 5 5 5
G3 1301 362.8 0.54 0.32 3.40 0.22 0.74
1,000 1302 358.1 0.58 0.30 3.52 0.25 0.72
1303 3191 0.57 042 3.41 0.23 0.74
1304 297.6 0.68 0.33 3.49 0.22 0.73
1305 312.0 0.60 0.41 3.46 0.24 0.75
Mean 329.9 0.59 0.36 3.46 0.23 0.74
S.D. 29.0 0.05 0.06 0.05 0.01 0.01
N 5 5 5 5 5 5
G4 1401 308.3 0.64 0.35 3.87 0.25 0.72
2,000 1402 2953 0.63 0.37 344 0.28 0.71
1404 289.7 0.64 0.37 3.72 0.29 0.77
1405 281.5 0.64 0.34 3.97 0.22 0.68
Mean 293.7 0.64 0.36 3.75 0.26 0.72
S.D. 11.2 0.01 0.02 0.23 0.03 0.04
N 4 4 4 4 4 4
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Appendix 7-1. Individual Relative Organ Weights (continued)

Draft Report

Sex: Female (% B.W.)
Group / . Body
Dose Anlllgnal weight Brain Heart Liver Spleen Kidney
(mg/kg/day) (9)
G1 2101 236.1 0.80 0.37 3.18 0.24 0.69
0 2102 208.3 0.86 0.37 2.83 0.21 0.72
2103 200.1 0.89 0.37 278 0.27 0.68
2104 205.2 0.89 0.36 2.96 0.26 0.73
2105 195.8 0.92 0.43 295 0.32 0.75
Mean 209.1 0.87 0.38 294 0.26 0.71
S.D. 15.8 0.05 0.03 0.15 0.04 0.03
N 5 5 5 5 5 5
G2 2201 2239 0.82 0.39 2.88 0.27 0.72
500 2202 205.2 0.83 0.40 2.86 0.26 0.80
2203 193.2 1.02 0.39 2.80 0.23 0.81
2204 191.5 0.90 0.42 3.1 0.29 0.77
2205 166.3 1.05 0.39 3.06 0.27 0.73
Mean 196.0 0.92 0.40 294 0.26 0.77
S.D. 21.0 0.11 0.01 0.13 0.02 0.04
N 5 5 5 5 5 5
G3 2301 2143 0.83 0.46 2.82 0.23 0.70
1,000 2302 206.2 0.88 0.40 2.87 0.26 0.78
2303 196.5 0.89 042 3.22 0.25 0.73
2304 2004 0.94 0.39 3.00 0.30 0.80
2305 187.8 0.93 0.39 295 0.32 0.80
Mean 201.0 0.89 0.41 297 0.27 0.76
S.D. 10.0 0.04 0.03 0.16 0.04 0.04
N 5 5 5 5 5 5
G4 2401 2115 0.85 0.38 345 0.28 0.82
2,000 2402 194.3 0.87 0.42 3.24 0.24 0.73
2403 165.4 1.07 0.39 3.58 0.22 0.83
2404 184.9 1.02 0.41 348 0.23 0.79
2405 192.7 0.91 0.41 3.88 0.28 0.81
Mean 189.8 0.94 0.40 3.53 0.25 0.80
S.D. 16.7 0.10 0.02 0.23 0.03 0.04
N 5 5 5 5 5 5
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Appendix 7-2. Individual Relative Organ Weights (unscheduled)

Draft Report

Sex: Male (% B.W.)
Group / . Body

Dose Animal weight Brain Heart Liver Spleen Kidney
(mg/kg/day) (9)

G4 1401 172.8 1.16 0.38 4.40 0.32 0.91
2,000
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Appendix 8. Individual Necropsy Findings

Draft Report

Sex: Male

Group / .

Dose AnllernaI Organ Necropsy findings Type ngjrzs:y

(mg/kg/day)

G1 1101 Al No remarkable findings S 29

0 1102 Al No remarkable findings S 29
1103 Al No remarkable findings S 29
1104 Al No remarkable findings S 29
1105 Al No remarkable findings S 29

G2 1201 Al No remarkable findings S 29

500 1202 Stomach Thickening, forestomach S 29
1203 Stomach Thickening, forestomach S 29
1204 Stomach Thickening, forestomach S 29
1205 Stomach Thickening, forestomach S 29

G3 1301 Al No remarkable findings S 29

1,000 1302 Stomach Thickening, forestomach S 29
1303 Stomach Thickening, forestomach S 29
1304 Stomach Thickening, forestomach S 29
1305 Stomach Thickening, forestomach S 29

G4 1401 Stomach Thickening, forestomach S 29

2,000 1402 Stomach Thickening, forestomach S 29
1403 Stomach Discoloration, forestomach, red us 3
1404 Stomach Thickening, forestomach S 29
1405 Stomach Thickening, forestomach S 29

S:scheduled, US: unscheduled.
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Appendix 8. Individual Necropsy Findings (continued)

Draft Report

Sex: Female
Group / .
Dose An;gal Organ Necropsyfindings Type neDc:arzol
(mg/kg/day) psy
G1 2101 Al No remarkable findings S 29
0 2102 Al No remarkable findings S 29
2103 Al No remarkable findings S 29
2104 Al No remarkable findings S 29
2105 All No remarkable findings S 29
G2 2201 Stomach Thickening, forestomach S 29
500 2202 Al No remarkable findings S 29
2203 Stomach Thickening, forestomach S 29
2204 Al No remarkable findings S 29
2205 Stomach Thickening, forestomach S 29
G3 2301 Stomach Thickening, forestomach S 29
1,000 2302 Stomach Thickening, forestomach S 29
2303 Stomach Thickening, forestomach S 29
2304 Stomach Thickening, forestomach S 29
2305 Stomach Thickening, forestomach S 29
G4 2401 Stomach Thickening, forestomach S 29
2,000 2402 Stomach Thickening, forestomach S 29
2403 Stomach Thickening, forestomach S 29
2404 Stomach Thickening, forestomach S 29
2405 Stomach Thickening, forestomach S 29
S: scheduled.
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Appendix 9. Individual Body Weights during an Acclimation Period

Draft Report

(@)

Male Female

Animal Temporary . Group Animal Temporary . Group
ID Animal ID Receipt assignment ID Animal ID Receipt assignment
1101 1009 136.9 173.2 2101 2005 113.7 138.9
1102 1005 133.6 166.7 2102 2020 113.3 136.2
1103 1018 129.2 166.7 2103 2004 110.1 134.5
1104 1023 1201 161.8 2104 2002 108.6 125.9
1105 1024 125.8 161.7 2105 2023 102.6 124.8
1201 1013 138.8 1714 2201 2014 114 1 139.1
1202 1015 134.5 170.6 2202 2006 115.0 138.0
1203 1008 125.6 165.8 2203 2003 114.0 134.7
1204 1004 127.9 162.9 2204 2024 100.3 127.5
1205 1001 123.4 160.2 2205 2007 103.6 121.0
1301 1010 135.6 171.9 2301 2019 115.0 138.7
1302 1002 134.9 170.8 2302 2017 113.0 136.3
1303 1017 129.6 165.1 2303 2018 106.2 135.3
1304 1007 134.3 164.5 2304 2008 108.8 128.2
1305 1011 123.6 158.0 2305 2010 106.4 121.4
1401 1021 132.5 1714 2401 2011 1154 1394
1402 1022 127.5 170.9 2402 2022 109.0 136.2
1403 1020 128.8 165.0 2403 2016 107.7 130.6
1404 1014 123.0 164.9 2404 2012 108.4 129.5
1405 1019 123.2 157.9 2405 2001 102.6 124.5
1003 125.7 153.6 2009 98.3 116.8

1006 1304 175.8 2013 114.0 140.9

1012 124 1 152.8 2015 99.7 119.0

1016 1254 152.0 2021 100.2 120.2

Mean 128.9 164.8 Mean 108.3 130.7

S.D. 5.2 6.6 S.D. 5.6 7.6

N 24 24 N 24 24
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Draft Report

Appendix 10. Protocol Deviations

Procedure Protocol Deviations

gAY Bls.
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Dosing Formulations Analysis Report

AEN = AAEEFEE0| HH 2[0S 0|83 S =HHOIAY
ANz DTN210198
A2 EUFE 20| HHZ[0LE 0|28% EHSHBOAR M AHEE ZXME0 st sEE
2HOISHY| ol A2 AAISHRULCH
= X QI Xt
=R

GICIE[ANZ 2 HIYHH
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Dosing Formulations Analysis Report

1. AEx=

11. BEE=S%H

RS Cinnamaldehyde
ﬁlﬁ "= (Lot/Batch o653

=k Light Yellow Liquid
== 98.6%

M= 20194 3¥ 14¢
w270t 20244 2¥
BaxA AH2(1-30°C)

Eo|Ate Bl

Name of reagent and solvent Lot/Batch No. Specifications

Acetonitrile V7VA1H EPSL,% grade, Burdick & Jackson,

Water V81G1H HPLC grade, Burdick & Jackson,
US.A

Phosphoric acid MKCNG6330 Reagent grade, Sigma-Aldrich, U.S.A.

1.3. 7171 ¥ 71+

Name of instrument and apparatus

Specifications

HPLC Alliance High Performance LC, Waters, U.S.A.
Micropipette Research plus, Eppendorf, Germany
Balance Sartorius, Germany

Ultrasonicator

CPX5800H-E, Branson, U.S.A.

Vacuum pump

MS-33 Oil-less Piston
science, Republic of Korea

vacuum Dongseo

pump,

Hot plate/stirrer

SMHS-3, DAIHAN, Republic of Korea

Vortex mixer

VM-30, DAIHAN, Republic of Korea
SI-0246A Vortex Genie 2, Scientific industries, U.S.A.

Refrigerator/Freezer

MPR-414F, Panasonic, Japan

1.4. HO|E| H2| AZES0f

Name of software

Specifications
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Dosing Formulations Analysis Report

Empower3 Waters, U.S.A.

Microsoft Office Excel Microsoft Co., U.S.A.
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Dosing Formulations Analysis Report

1.1.1. O|Z%4 A: 0.01 % phosphoric acid in water

2 L mass cylinder& O|&3}0{ 2 L2| waterE bottled| 7|11 0.2 mL2| phosphoric acidE
Hotet = uEtstn, 10 22t 220 X AY N5t 2 7|5HRACE

1.1.2. 0|34 B: Acetonitrile

1 L mass cylinderS O|83%}0] 1 L2l acetonitriieS bottle® 7|1, 10 22t =gt U A

X2|5ko] & 7[5HUCt.

1.6. S|Mgo| x|

|ok

Water 250 mLI} acetonitrile 250 mLES =$}d8}0]
AtESHSILE

| M-8 M Water:Acetonitrile=250:250 (v/v)|2 2

mL2| 3[4 8HZ wraa&cr( IEiE 1,000 ug/mL)
1.8. EE8Yo| =X
EF N2 3|82 B|Xel0] A0, 242t SIMEA VA vortex mixerS AHB3IO]
=S5t AL
Final conc. of Source solution Volume
working solution Concentration Volume of dilution solution
(hg/mL) (ug/mi) (uL) L
100 1,000 100 900
20 100 200 800
10 20 500 500
5 10 500 500
2 10 200 800
1 2 500 500
1.9. ATH A E(Standard, STD)S] =H]

HEEA 1,2,5 10 3 20 pgmLE HTY A|RZ AESHAULE
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Dosing Formulations Analysis Report

1.10.

HETZ8% 5 yg/mLE SE L

EX32|(Quality control, QC) Al 22| =X

A=22 AHESHAULE

1.11. A|&2Q| MXZ|

Zt st S22 2™E MMFS T ME8AS 0|20 HABM HAZ HE
AMBEE ALESIRICH AZM HAZ M= MAZ FSI 045 um PTFE filter2
vialOf| &7|2 HPLCO| FYsto] 2MstQCt

1.12. 2Mzd
Column Kinetex® 2.6 ym C18 100A, 100 x 2.1 mm
(Serial No. H20-260925)
Column temperature 40°C
_ A: 0.01% Phosphoric acid in water
Mobile phase B: Acetonitrile
Gradient elution
Time (min) A (%) B (%)
0.00 85 15
3.45 60 40
5.20 40 60
5.21 85 15
10.00 85 15
Flow rate 0.4 mL/min
Injection volume 5 uL
Autosampler temperature 25°C
Wave length 280 nm (UV/Vis detector)
1.13. HIOTE] M
1.1.3. Empower3

Y, ASSE A

Microsoft Office Excel

==
= X

11.5. sk ME
AEM2 xF0| s, yH0
D3HN g AZM AMAy =

AESHI| RABH AHESERAL
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Dosing Formulations Analysis Report

1.1.6. =k 0|Qo| n}Zt0|E| AE
2t (%) = (BEUe 7 + O|E=sk) x 100
HUE (%) = (BEe] BEEA + g9 Ha) x 100

HAMO| Z7IX5t=s =Xl Chs2l 20| AE Aol X2z ghE oA,

T2 CHe ot2tolE{ o] A
o3 H=E(y) - Kotz
Retention time min 3 &F Xt
SIN ratio - 2 2F Xte|
AZEMO| 7|27|(a) - 4 2= Xte|
AEMO| y HHE(b) - 4 2= Ate|
AZMO| AtA==(r) - 4 2=7F Xte|
HESEZ(X) pg/mL 3 2T X
ZTH22 MESE mg/mL 3 &8 Xt
g % 1 a=F Ate
SR % 2 A A2

=AM AN 522 [o|E M2l AZEY0foM A™Eo Qs Zto2 mIISULC
1.15. &AM
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Dosing Formulations Analysis Report

QC A|EE 632 Bt TS FLUMES ASSIYCH THHI|E2 T[AHX retention time?l|

o
FEE0| 5% O[Lf2l H2=2 BFRALE.

M ARE % SEZHE 13 SFs0] 2ASH sEo MAWNO MIASES
o ME 7t 5o

Ao 4= r=0.9950 O] 4 Mol Matd2 85-115%= otSILCT.

1.18. Z=HE =X =(Concentration of dosing formulations)

29 12| 5TE5ALL. HHYIIE2S U

2 s=¥ xR29 FB0IM 33 M MEBY
Yo E

AH
O
10% O|sl, Metd2 85-115% QI WS =2 3Lt

1.19. QC ‘¥E(Quality control)

QC AMRE =M JE Ao 33 =FsIUCt HEI|E2 =MAne] FYUHEES 10% 0|5t

Hed2 85-115%2 SHRACH
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Dosing Formulations Analysis Report

=4 Hoj| Cfor ML 0.34%, 24222 retention timeli| CHeH YL 0.13%
2 LPEPRCH 3 2 fEV|Fs PSS

Analyzed P~ Precision
date Classification No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 Mean SD (%)
Peak area 574,588 574,527 577,386 578,284 578,860 578,406 577,009 1,958 0.34
2021.12.10 "
etention
Time (min) 5.236 5.219 5.237 5.228 5.231 5.226 5.230 0.007 0.13

SD: standard deviation
Precision (%) = (standard deviation (SD) / mean)x 100

1.21. E M/ (Linearity)
dEgd ANES 4 s=2=2 13| SFo0] =20 sLof NANNO| yit/|l+S thEot Z1t
SEHA = r2 1.0000, ZF SE0|AML H2d2 95.2-101.8%= LtELRICH O ALf HHI|ES TS
StALCE
Nominal Measured
Anéag{(zeed concentration Peak area concentration Act(:;}riacy
(ng/mL) (Mg/mL) °
1 114,903 0.952 95.2
2 232,960 2.003 100.2
5 579,614 5.089 101.8
2021.12.10
10 1,126,048 9.953 99.5
20 2,255,140 20.004 100.0

y = 112,339.5936x+7,952.1093, r = 1.0000, Weight: None

Accuracy(%) = (measured concentration / nominal concentration)x 100

- 228 - Page 228/406



O Dt&CRO

Study No.: DTN210198
Dosing Formulations Analysis Report

1.22. Z=HE 35X =X(Concentration of dosing formulations)

a1l
;gnlkl

ZH=0ll_CHot HE 282 008-043% FetEE 08.5-1006%2 LIEIHL. G1 (M=, 0
mg/mL) ZMSHME EMHSEO| AEEX Lo}\AI:I- 3 N WAV [E=S orEsiGich
Analvzed Nominal Measure(d c/onc)entratlon M sD Precisi A
nalyze Group concentration mg/mL ean recision ccuracy
date (mg/mL) (mg/mL) (%) (%)
(mgmL)  “No.1  No.2 No. 3 ° °
G2 0.137 0.135 0.136 0.135 0.135 0.001 0.43 98.5
G3 0.273 0.271 0.270 0.270 0.270 0.001 0.21 98.9
G4 0.547 0.540 0.541 0.542 0.541 0.001 0.18 98.9
G5 1.094 1.095 1.095 1.099 1.096 0.002 0.21 100.2
2021.12.10
G6 2.188 2.208 2.196 2.200 2.201 0.006 0.28 100.6
G7 4.375 4.384 4.371 4.408 4.388 0.019 0.43 100.3
G8 8.75 8.810 8.766 8.810 8.795 0.025 0.29 100.5
G9 17.5 17580 17.572 17.598 17.583 0.013 0.08 100.5
SD: standard deviation
Precision (%) = (standard deviation (SD) / mean) x 100
Accuracy (%) = (mean of measured concentration / nominal concentration)x 100
1.23. QC ‘M Z(Quality control)
Qc Alﬂﬂs Hg /ngoﬂ CHot daFgtel @22 0.36%, d2d2 102.1%2 LIEIRCH O A #F
|Es DrESIY
Nominal Measured concentration o
Analyzed concentration (Mg/mL) Mean SD Precision  Accuracy
date Y (ug/mL) (ug/mL) (%) (%)
(Mg/mL) No. 1 No. 2 No. 3
2021.12.10 5 5.084 5.114 5.118 5.105 0.019 0.36 1021

SD: standard deviation

Precision (%) = (standard deviation (SD) / mean) x 100
Accuracy (%) = (mean of measured concentration / nominal concentration) x 100
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ANHEE XZEYFEE2 |RUASYEHO| RUEES SI2EH 74 HZHZ(TAS
TA100, TA1535 % TA1537 #F)ut EZED d
CHAtzHE ot HIETSE X ERotel 400 tiste HESHACE

BAlgo An8S HHSI7| 2I810], 5000 pg/platesS XD2ZCZ Bl 0|35} L2 ZH|

4 1,250, 313, 78.1, 195 % 4.88 pglplateR BUETAIHS MA|sH ADt

AEEX0 ot MESX|7F TA98, TA100, TA1535 I TA1537 w©Fo| CHAIZHMESHH| =R st X
2

™N

ZESHoIA 2t 5,000 H 1,250 pglplate 0|4, WP2uvrA &2 CiAtE-G3tH|E S W E XYt
25 5000 ug/platediir BEE|IJACH A|FESEHO T2 ZF #Fo| ZE 0N TEEI[X|
orofrt
LS AN .

s

mHEtM, 2AIRel 82 of2fet Z0| 2EotALE =

—>

dlo

gz H Fdtiz=ds 2FotALL

Axg S9 mix | 2AIEO| 22 (ug/plate)

- 5,000, 2,500, 1,250, 625, 313, 156

+ 1,250, 625, 313, 156, 78.1, 39.1

WP2uvrA -/+ 5,000, 2,500, 1,250, 625, 313, 156

ARGl Zu, NI=FEol ot A7 WAZSRHEENB N EE =52 2,500
uglplate Of4, EXHSL0IA= TA98, TA100, TA1535 & TA1537 52| 1,250 ug/plate, WP2uvrA
w32 2,500 uglplate O|&OIM ZZEQUCE Alg=Tol EHE2 4 oFo 2= EF0A
SEER] AT

TA98, TA100, TA1535, TA1537

Al 2220 tArZ st fRF00 A 80l 4 #F2 ZE 0N SHEOIZZLIS7t
SdU= It B ot 28 E Z=HSHR| BERACEH

o FgUzTel SHHOIZZL s YU HIWSHO 2H) Oy 2o

| _
S71otALE

olgel ZM=RH, & Az oM Ad=ZE AZSgFEE2 REASAUHE0 FEYO
He A= TEHECE
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X DAl H2018-93= (20181 11€¥ 21¥)

1=
?m
10
okl
ro
Rl

1.10. A|E®I|&E

1.11. XtzQo| Hz

AEAZM, APAZN BHE7IEAM,
ABREIN S22 SSHIILERREH 33T
X2018-93=)  Eaotch G EIIHAYZEE  5EHZ2 HCEMMNYR  H YAME
AR EEA(R17042 A7\ 8OIA| XOIT QEIZ154HZ 46, LIES H|AAME (L SE))0|A
B, 1 Ol = Al™Q|Z[Xtet Ho|sto] Z7Yot
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2. MExs o Ud

112. AEEH
RS X228 3= E(Lithospermi Radix complex extract)
K| &= 3 (Batch/Lot No.) 21001
= g9l 0l7k 9, ojo|, o|F7t Qe EE LMol KEH0| UE
OH A}
10
el Hydrophobic
HaxA A2(1-30°C)
=Y 20214 38 9¢
a8 20234 3E 8Y
FaAl FoAtet AEAl 23 ES0M ALE
HZXt BICHY
27819 SESE XL O/ H+2 371
oA = EO M| Lty
1.13. S40=EH
=k FAES
| Z= ¥ = (Batch/Lot No.) B1V2AG5, G3VBAG5
LR el 22(1-30°C)
M Z=AF b —
ot AES LR
Mol 2 Ago| BEH el FAZSE ML
11. F8Mi==H
=29 Batch No. ~CAS No.  Htx M Z= AL
2-Nitrofluorene (2-NF) STBF2425V  607-57-8 = Sigma-Aldrich, Inc., U.S.A.
Sodium azide (SA) STBJ3927 26628-22-8 Hz Sigma-Aldrich, Inc., U.S.A.
9-Aminoacridine (9-AA) BCCD2865 90-45-9 Mz Sigma-Aldrich, Inc., U.S.A.
4-Nitroquinoline N-oxide (4-NQO) WXBD1945V 56-57-5 de2 Sigma-Aldrich, Inc., U.S.A.
Benzo[a]pyrene (B[a]P) SLBZ4612 50-32-8 Az Sigma-Aldrich, Inc., U.S.A.
2-Aminoanthracene (2-AA) STBJ3963 613-13-8 Az Sigma-Aldrich, Inc., U.S.A.
1.14. =M B &4
1.1.1. FEH
1.1.1.1. 3 FAE

1.1.1.1. M Z="¥Z(Batch/Lot No.) B1V2AG5, G3VBAG5

—L

1.1.1.1. MEfo|g

Aol  x1ngHQ 5,000

ug/plate (50
| fI5to] Al™o|2[X7F MSot Eo| et 2HH dEE
AL, FAEFO| FYSHA AENE| ALt THEtA FA

mg/mL)E

A=

oT =



SH =2 dESHRACE

I

AgE2Z =M= ZMe Ad=2 M2lg =

rir

=M=

1z

2o HAISHALE.

HI

4 Qe 222 APt Z(Practum313, Practum224, Sartorius, Germany), ZX|-& 7|0
20| EHME 75t mHt7|E 0|85t #USHA HEAZ =, 2N E #EEFHO| ElEE
ZHSHRACE 0|5 &0 CisiA= THASMSHY Z=H|SHRALCE

11.3. ZHI=Z2 &4

29| #EY A EHE “‘HPLCE 0|83 XZEYFE=2 M= &M% He(fo|M
FY A 2HQIAIE(DT&CRO Study No.: DTN210194)°9| Z =
0.01 ¥ 250 mg/mLe| ZHE2 HESYULD, A2 4412t A ST g7k ISR

ZH=9 sL2M2 HPLC (Alliance High Performance LC, Waters, U.S.A)E sl X
Hoj| 2 8o =

M=o SF5UAM 32 xiFstA 2t 12| SFoHRUL
S

=
Mo
10
2
a
%
=
2

MNe ztZb 0.08-0.43%, 98.5-100.6% =, ™HZkZto|
87|15 THESH AT (Attachment 3).

Zb 730 it YMHOHEEEQ 2-NF, 9-AA, 4-NQO, B[a]P % 2-AA= DMSO (Lot No.:
K52488352, Merck, Germany)0l, SAE FAIEZ(Lot No.. DKN20014, DKN20015,
JWS XM 2Fe)0f ZHSHRALD, =N E FHEUHE=ES XX 2ES1(-80—60°C, DuoFreez U700,
DAIHAN Scientific Co., Ltd., Republic of Korea)dil SZE 250, AtE A o SsHRILCE.

1.1.1.1. 4 =30 gt Fduz==2e SFA 8

S9 mix =Fg FH g 2 (ug/plate)
TA98 2-NF 2.0
TA100 SA 0.5

- TA1535 SA 0.5
TA1537 9-AA 50.0
WP2uvrA 4-NQO 1.0
TA98 B[a]P 3.0
TA100 B[a]P 2.0

+ TA1535 2-AA 2.0
TA1537 Bla]P 3.0
WP2uvrA 2-AA 10.0

1.15. A[EA
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1.1.5.

O

L 25

Salmonella typhimurium TA98

Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Salmonella typhimurium TA1537

Escherichia coli WP2uvrA

= Algo MEE[= wFE DNAZYsS7[50] 220 s sfet=Fe Bojddn 540
et Zads =2 oF 2, 7I0|E2toA FNt=s #FE HESHACE

=3 ofo| .= tta g 9RO EY SFMILH QIS RIRE Aoy
TA98 hisD3052 rfa +pKM101 uvrB
TA100 hisG46 rfa +pKM101 uvrB
TA1535 hisG46 rfa wild uvrB
TA1537 hisC3076 rfa wild uvrB
WP2uvrA trpE wild wild uvrA

118. Y W EF

3£ 20194 18 3120 Molecular Toxicology, Inc. (MOLTOX™, Inc., U.S.A)0IA L8t SULCE
2ot 24 #Fol FTXtA (genotype), ALUEHHO|ZEL S & YU EHO O Zd=d2
2tolst At

At

& oF EHEAMOl= #F HFEAD DMSOE 1:0.092 HEZ =gt § sZEHE FEO
P
e

—_ — |
ol 22X 2H51(-80—60°C)0| = 2HSHSCY,
1.1.9. THjF

SHABHE ZH #FE M0 M iS50 nutrient broth HiX[O XFstn FIEHIF(37°C, 130
rom, VS-8480SRN, VISION SCIENTIFIC CO., LTD, Republic of Korea) St&ICt HHIY ZF=E
2, 4 oF9 EHXE UVIVIS spectrophotometer (58I 660 nm, SpectraMax Plus 384,
Molecular Devices, LLC., U.S.AA)E 0|83t ZHHsIL, @7t 1x10° cells/mL 0|49l Z
2olst = A0 AHESHRULE.

mjo

1.16. HiX|

1.1.10. Nutrient broth HjX|

Nutrient broth No.2 (OXOID, UK)E &t £, ATl XEE HIISIH WEZ|Z2 wbtsty
SAZICH O 2, XHBSEIL 25%/t EHEE Z&E HIGQLOL =M 2, 1Y37|



E St
1.1.11. Minimal glucose agar (MGA) E2{|0|E

Bacto agar (BD, U.S.A)E Tt 2, X&E TI/IIY ZHSI0] Y57 EdotACH B
=, Vogel-Bonner (VB) salts 1 M} 20% glucose (Junsei Chemical Co., Ltd., Japan)&
"5t EY0|E0| 2F5t H20|M =RICh

1.1.1.2. MGA Zt0|EQol =4

e 7t 4Eo| 3R
Bacto agar 15 g

VB salts 108 == 100 mL

20% glucose 100 mL

e 800 mL

T A 1L
1.1.1.3. VB salts 10Hf sF%9[ =H

g ArgE M| Z= Rt

MgSO,-7H,0 02g¢g Junsei Chemical Co., Ltd., Japan
TAL 1.829 g Junsei Chemical Co., Ltd., Japan
K;HPO, 10 g Junsei Chemical Co., Ltd., Japan
NaNH;HPQO4-4H,0 3.58 g KANTO CHEMICAL CO., INC., Japan
e 100 mL -

-

Q0| ZE#40| NaCl % bacto agar (BD, USA)S 40 A2l =, 1457
ERSHACE. B@ =, histidne 27E TFE top agar0l 0.5 mM L-Histidine/D-Biotin
(Sigma-Aldrich, Inc., U.S.A)Z, tryptophan &7°d #F= top agar0| 0.5 mM L-Tryptophan
(Sigma-Aldrich, Inc., U.S.A)2 10:129 HIEZ Zst0 =ZXt F, ALEA|TIX|] Ez2i0]
22(50-60°C)0f =St

1.17. S9 mix2| =H|

-

1.1.13. =, B8 9 ZHuY

x o

TS S9 (Lot No.: 4385, 4444, MOLTOX™ Inc., U.S.A.)1l cofactor-l (Lot No.: 999002,
999101, ORIENTAL YEAST CO., LTD., Japan)2 27|17t LHO| AtEStQICt S92
‘WS (-25—-10°C)0fl 2251, cofactor-12 ' EH(2-8°C) 2SI ULE.

ZHAl, S92 FARE(Lot No.: DKN20014, DKN21010, JWE X 24e)E 71510 SEMA|F|
cofactor-I2 FAE 0| 8ofist F 045 pm HEDQ ZHZ Otsto] AESHRACE Sout
cofactor-I2 1:92| H[22 =%5t0] ALESIRULE.
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1.1.14. S9°| EXM

MNESE Sprague-Dawley rat
g4, =4 +A, 5638

g7 7hE

o EH Aroclor 1254
508 500 mg/kg
Foj4= SZUHFA

1.1.15. S9 mix9 =4

Mg 2t MEo 3R

S9 0.1 mL
MgCl,-6H,0 8 pmol
KCI 33 umol
Glucose-6-phosphate 5 pumol
Nicotinamide adenine dinucleotide phosphate

Cofactor-I 4 pmol
(NADPH)
Nicotinamide adenine dinucleotide (NADH) 4 pmol
Sodium phosphate buffer, pH 7.4 100 pmol
FAES 0.9 mL

z oz 1 mL

1.1.16. 2%F

7}0|EE2IRIOA FHSL= 5000 ug/plateE Ao =Z s, O[3t UL JH| 42 L3810,
1,250, 313, 781, 195 S 488 pglplateZ = 68 AHEELS AHHSIUCE ot

Sdtz=z U gtz s SF5HAULL

SYEPAE2 A s2et S 8 ez 4t g 2019 S|0|EE AESHRALL.

1.1.18. 2A|Eo| 8F4dH

SFATEAI™ AL, AHEEE ozt WEXS|7t TA98, TA100, TA1535 W TA1537 @32

CHAFZHASHH|ZER S 2 Z=RHSIoA 22 5000 X 1,250 pglplate Ol4F, WP2uvrA #F9|

CHAtEH S SHH|EX)SE 9 =8 25 5,000 pg/platediiA] ZHEL|QUCH A|IFEZRQ| AML2 2t #F9
£ S0 TEZ[X| FRUALCH

metA, MEXo7 Qe 713 B2 822 2A O], TA98, TA100, TA1535

2t OlEl JHE 2 so| x|ng%o2 &
2 TA1537 @F= AL RIH|IERNSE R EXSH0| 242 5,000 R 1,250 pg/plateE, WP2uvrA
oFE AZSsHIZExs U =X 25 5,000 uglplateS 2AIYO| X n8H¥oZ2 MY,
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S0l 0f
Ha|
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1.19.
1.1.2.
CHARZH
Ll

ol

O

70

oF

-
o

f

=30 M2t histidine

H7

t% M (phosphate buffer, PB, pH 7.4) 500 uLS

O| AL S|
—_ - —

0.1 mol/L

o =2

, hutrient broth agar

100 uL, 0.1 mol/lL PB (pH 7.4) 500
Z ZY0|EE FEOAM 37°C HI7[0f M ©f

=13
=]

Hng

o

—

=

|&I0{A 37°C HH7|(DK-LI020, Daiki Science Co., LTD.,
pN|

1 H20M ZFCH
Republic of Korea)OllAl 48A|Zt O|A B SR,

0.1 mollL PB (pH 7.4) 500 pL CHAI0| S9 mix 500 pyLE ®7+SHSAC

i, Algd=

i
o

_I?!_
AL
eIst7| ¢

!

3
=k,

puL % S9 mix 500 uLE

—

MGA Z20|Eq
%

Hol A

.
o

=3
=
EMs

P

2

A
o

_i

b

=
=

f

ZH0|E0| &1 H20)|A ZJCt Top agar’l =

= tryptophan 2740 A

Top agar/t =

1.1.3.

AL,

o)

ol
or
i
o
X0

S A
S

ot 2L
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1.20. &E U A=

1.1.19. E¢0|EQ| =&

—

1.1.1.4. APEHo| F A

HYEZ =2, ZHHOZZL S ASA0 AlF=22 HHO g |22 ZESIACE

1.1.1.5. Background lawn2| Z+%k

HYESE £, SHHEOIZSZEL T ASA, dsX3| FFE &2st7| 2SI background lawn?2|
YHREE HNHO0|Z@s5H  HiE, Sz61, Olympus, Japan)EE soIsIQICE M X{s]o
HE7|1Ee Y=L HWste SFHO|SEL 7t dX3| HASHALE, background lawnOl
SOIX|ALE 0N HXM3| dAdt= AE SHRALL.

1.1.20. SHHO|SEL|FO| A

HHEZE 2, Xts SZU7I2E(ProtoCOL3, SYNBIOSIS, UK)Z AtSAZSHHLE KA 3510
SHHOIZEL|FTE ASSIALCE A2 EHO ot WX S22 QstH XA ZF0| JsHK|
ICHD IChEl= H20|s SQHA 0] &QISHRALCE

otgfel =S =& WHSIA7| W0 Aol SESHALL

M 89 FH UMl B EFBHO|ZFZ L7} historical control datal| WL E&=
7O S BHOIEEL7t SEETO 28] O &Y 2

offel £ BEFHe FL YHOR BHLLC

- N oj¥el #F0AM =FBOIZERUst SISO HISHH 28 Oy F7tsta
70 e 8L EYO0| AAY, MWHJol US

o O —

1.23. X229 SAH AN
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>
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ot
30
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=2
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SAWOIBE IS0 FHAE AUHK
H 2

PO ALRSFX| QEQLCH.
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(Table 1)
Aol 2[n8HZ H7EsH7| fI5t0, 2.8.0] et ETFHATAIYS HAID
SXsH7F TA98, TA100, TA1535 I TA1537 T@F9| CHAIE
5000 % 1,250 pg/plate O|&t, WP2uvrA @O CHAtEHE=
g/p|ateoﬂkl XI-E|01|:|- A|o-|‘:'XIO| XIX-IO 7I- _;onl E% %Eto-”kl _T'_|-7<I-E|

Ja

Ot
=2
x 2

r
N
B
=

oz T
N Io

> %

= ot
Mo
.

N
N rot

T

=

of I
#a

ry *2
=

sl
T H
4n
o
o
o
o

o

A
o
;o O}

metA, =Algel 82 otgfer 20| 2ot RALt. £, gtz A g

pg]
F
o
nx
oz
Ot
4]
_ITl_

A= S9 mix | ZAIH| & (uglplate)

- 5,000, 2,500, 1,250, 625, 313, 156
TA98, TA100, TA1535, TA1537

+ 1,250, 625, 313, 156, 78.1, 39.1
WP2uvrA -1+ 5,000, 2,500, 1,250, 625, 313, 156
12. EXE
(Table 2, 3)

1.1.21. SHHO|ZEL|F2 AZ

M= CHAFZEgst R0 2AB0l 4 w2 RE &M SHHOIZZLIS7t
O,

T30 Ot YtizTol SHBHOIZZL = SEUETat H Wkl 2H] O]y =HaddhA
xS

AMNESZO oot dsMai7t CHAIRHEStHIEX S = 2& #F2| 2,500 ug/plate Ol
ZMsto A= TA98, TA100, TA1535 U TA1537 &F2| 1,250 ug/plate, WP2uvrA #F2| 2,500
ug/plate OOl A ZHEE|RUCH A|RESE X2 Z #F2| ZE SO0|AM 2HEE|X] QUALCE

- O o LS AN

1.1.23. Age| d&

Sz EFHOIZ2L|52 W X|7}L historical control data (Table 4) #H<2| LHO| £3tA 10,
ddiizTol FHHOIZEL 7t SEU T HWSHY 28] O] =HHSHA S7t5HRACH Eo,
ool oot @FE /A7 WEO sHFAFS HAESHA HAIZJACED THEHSEACH
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Table 1. The Number of Revertant Colonies per Plate of the Dose Range Finding
Study

Absence of metabolic activation Presence of metabolic activation
Strain Individual revertant Individual revertant
(pg[;)/(p))lsaete) colony counts Mean Ratio (pglgj/?)lsaete) colony counts Mean Ratio
0 20 , 20 20 0 23 , 24 24
4.88 18 , 17 18 0.9 4.88 24 , 20 22 0.9
19.5 14 , 19 17 0.8 19.5 27 , 25 26 1.1
TAGS 78.1 21 , 27 24 1.2 78.1 21 , 23 22 0.9
313 21 , 22 22 1.1 313 20 , 25 23 1.0
1,250 13 , 18 16 0.8 1,250 27 ., 27* 27 1.1
5,000 o , O0* 0 0.0 5,000 14* , 18* 16 0.7
2-NF (2.0) 208 , 302 300 15.0 B[a]P (3.0) | 364 , 328 346 14.7
0 121, 130 126 0 137 , 134 136
4.88 121, 122 122 1.0 4.88 157 , 145 151 1.1
19.5 113 , 120 117 0.9 19.5 148 , 163 156 1.1
TA100 78.1 121, 126 124 1.0 78.1 167 , 162 165 1.2
313 129 , 133 131 1.0 313 159 , 165 162 1.2
1,250 137, 127 132 1.1 1,250 107* , 133* 120 0.9
5,000 o* , O0* 0 0.0 5,000 o* , 0~ 0 0.0
SA (0.5) 392 , 3% 393 3.1 B[a]P (2.0) | 679 , 678 679 5.0
0 9 , 15 12 0 12 , 13 13
4.88 11 , 13 12 1.0 4.88 12 , 8 10 0.8
19.5 12 , 17 15 1.2 19.5 14 , 10 12 1.0
TA1535 78.1 15 , 19 17 1.4 78.1 13 , 11 12 1.0
313 18 , 23 21 1.7 313 16 , 14 15 1.2
1,250 13 , 14 14 1.1 1,250 6* , 15* 11 0.8
5,000 o , O0* 0 0.0 5,000 o* , 0~ 0 0.0
SA (0.5) 313 , 304 309 25.7 2-AA (2.0) 129 , 147 138 11.0
0 5 9 7 0 11 , 15 13
4.88 5 , 7 6 0.9 4.88 14 , 17 16 1.2
19.5 6 6 6 0.9 19.5 15 , 11 13 1.0
TA1537 78.1 5 , 6 6 0.8 78.1 12 , 14 13 1.0
313 6 5 6 0.8 313 12 , 13 13 1.0
1,250 7 , 7 7 1.0 1,250 6* , 10* 8 0.6
5,000 o* , O0* 0 0.0 5,000 2% 1* 2 0.1
9-AA (50.0) [ 255 , 281 268 38.3 B[a]P (3.0) | 302 , 270 286 22.0
0 43 , 52 48 0 64 , 51 58
4.88 45 , 44 45 0.9 4.88 46 , 54 50 0.9
19.5 54 , 62 58 1.2 19.5 54 , 50 52 0.9
WP2uwrA 78.1 47 , 47 47 1.0 78.1 39 , 35 37 0.6
313 53 , 45 49 1.0 313 47 , 44 46 0.8
1,250 31 , 39 35 0.7 1,250 46 , 41 44 0.8
5,000 o , O0* 0 0.0 5,000 12* , 8 10 0.2
4-NQO (1.0) | 748 , 766 757 15.9 |[2-AA(10.0)| 233 , 230 232 4.0

*: Indicated growth inhibition.

2-NF: 2-nitrofluorene, SA: sodium azide, 9-AA: 9-aminoacridine, 4-NQO: 4-nitroquinoline N-oxide,

B[a]P: benzo[a]pyrene, 2-AA: 2-aminoanthracene.

Ratio: mean number of revertant colonies of treated plate per mean number of revertant colonies of negative control plate.
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Table 2. The Number of Revertant Colonies per Plate in the Absence of Metabolic

Activation of the Main Study

1% Main Study

2" Main Study

Strain (ugD/glsaete) Individual revertant Mean | 5.0. | Ratio Individual revertant wean | 0. | Ratio
colony counts colony counts
0 25 , 23 , 24 24 1 24 , 23 , 26 24 1
156 2 , 19 , 23 21 2 0.9 27, 22 , 23 24 2 1.0
313 9 , 19 , 23 20 2 0.8 26 , 22 , 26 25 2 1.0
TA9S 625 21, 22 , 20 21 1 0.9 29 , 24 , 26 26 2 1.1
1,250 21, 20 , 17 19 2 0.8 2 , 25 , 21 23 2 0.9
2,500 o* , 0* , 0% 0 0 0.0 o* , 0* , O* 0 0 0.0
5,000 o* , 0* , OF 0 0 0.0 o* , 0* , O* 0 0 0.0
2-NF (2.0) | 299 , 262 , 275 | 279 ( 15 | 116 313 , 306 , 318 | 312 5 | 128
0 142 , 142 , 139 | 141 1 135 , 130 , 130 | 132 2
156 137 , 121, 127 | 128 7 09 | 18 , 115 , 111 | 115 3 0.9
313 112 , 125 , 116 | 118 5 08 [ 120 , 125 , 122 | 122 2 0.9
TA100 625 125 , 116 , 126 | 122 4 09 (111 , 120 , 123 | 118 5 0.9
1,250 121, 127 , 121 | 123 3 09 | 125 , 128 , 122 | 125 2 0.9
2,500 o* , 0* , 0% 0 0 0.0 o* , 0* , O* 0 0 0.0
5,000 o* , 0* , O0* 0 0 0.0 o* , 0* , O* 0 0 0.0
SA (0.5) 401 , 386 , 409 [ 399 | 10 | 28 | 396 , 390 , 381 | 389 6 3.0
0 17 , 17, 14 16 1 3 , 11, 12 12 1
156 13 , 16 , 18 16 2 1.0 5 , 14 , 9 13 3 1.1
313 3 , 11, N 12 1 0.7 8 , 13 , 12 14 3 1.2
TA1535 625 9 , 16 , 16 17 1 1.1 14 , 9 , 12 12 2 1.0
1,250 5 , 19 , 16 17 2 1.0 "7 , 12 , 10 11 1 0.9
2,500 o* , o0* , OF 0 0 0.0 o* , o0* , O* 0 0 0.0
5,000 o* , 0* , 0% 0 0 0.0 o* , 0* , O* 0 0 0.0
SA (0.5) 375 , 357 , 349 | 360 | 11 [ 225 276 , 289 , 283 | 283 5 | 23.6
0 7 ., 7 , M 8 2 9 , 6 , M1 9 2
156 8 , 9 8 1 1.0 8 , 6 , M1 8 2 1.0
313 8 , 9 9 0 1.0 7 , 8 , 9 8 1 0.9
TA1537 625 9 , 8 8 1 1.0 0 , 7 , 9 9 1 1.0
1,250 8 , 8 , 10 9 1 1.0 8 , 7 , 10 8 1 1.0
2,500 o* , 0* , 0% 0 0 0.0 o* , 0* , OF 0 0 0.0
5,000 o* , 0* , 0% 0 0 0.0 o* , 0* , O* 0 0 0.0
9-AA (50.0) | 441 , 427 , 436 | 435 6 | 52.2 1,020 , 1,213 , 996 (1,076 97 |[124.2
0 35 , 41 , 43 40 3 34 , 37 , 39 37 2
156.25 37 , 46 , 40 41 4 1.0 39 , 3 , 35 36 2 1.0
313 34 , 3% , 37 35 1 0.9 3% , 38 , 38 37 1 1.0
WP2uA 625 43 , 36 , 35 38 4 1.0 3% , 37 , 42 38 3 1.0
1,250 39 , 33 , 36 36 2 0.9 39 , 33 , 35 36 2 1.0
2,500 o* , o0* , OF 0 0 0.0 o* , o0* , O* 0 0 0.0
5,000 o* , 0* , 0~ 0 0 0.0 o* , 0* , O* 0 0 0.0
4-NQO (1.0)[ 1,690 , 1,531 , 1,525|1,582| 76 | 39.9 | 1,703 , 1,671 , 1,555(1,643 | 64 | 44.8

*: indicated growth inhibition.
2-NF: 2-nitrofluorene, SA: sodium azide, 9-AA: 9-aminoacridine, 4-NQO: 4-nitroquinoline N-oxide.
Ratio: mean number of revertant colonies of treated plate per mean number of revertant colonies of negative control plate.
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Table 3. The Number of Revertant Colonies per Plate in the Presence of Metabolic
Activation of the Main Study

1°' Main Study 2" Main Study
Strain Dose Individual revertant Individual revertant
(Hg/plate) Mean | S.D. | Ratio Mean | S.D. | Ratio
colony counts colony counts
0 2r , 29 , 27 28 1 33 , 30 , 31 31 1
39.1 31 , 28 , 28 29 1 1.0 3% , 34 , 33 34 1 1.1
78.1 2r , 25 , 28 27 1 1.0 3% , 39 , 34 36 2 1.1
TA98 156 27, 31, 29 29 2 1.0 30 , 36 , 33 33 2 1.1
313 29 , 28 , 30 29 1 1.0 31 , 32 , 36 33 2 1.1
625 2 , 21 , 26 25 2 0.9 32 , 33 , 30 32 1 1.0
1,250 23* , 25* , 20* 23 2 08 | 33 , 36* , 29* 33 3 1.0
B[a]P (3.0) | 372 , 423 , 391 395 | 21 | 143 | 38 , 395 , 480 | 420 | 43 | 134
0 149 |, 145 , 148 | 147 2 146 , 149 , 149 | 148 1
39.1 153 , 146 , 142 147 5 1.0 160 , 152 , 157 156 3 1.1
78.1 145 , 144 | 147 | 145 1 1.0 145 , 141 , 155 | 147 6 1.0
TA100 156 146 , 140 , 144 | 143 2 1.0 148 , 157 , 151 152 4 1.0
313 149 |, 147 |, 146 147 1 1.0 149 , 161 , 152 154 5 1.0
625 141 , 141 , 146 | 143 2 1.0 138 , 146 , 147 | 144 4 1.0
1,250 143* , 142* |, 145* | 143 1 1.0 |145* , 153* |, 143* | 147 4 1.0
B[a]P (2.0) [ 670 , 691 , 686 | 682 9 4.6 7M1 , 699 , 720 | 710 9 4.8
0 5 , 13 , 14 14 1 9 , 14 , 13 12 2
39.1 2 , 17 , 15 15 2 1.0 14 , 15 , 14 14 0 1.2
78.1 71 , 16 , 13 13 2 1.0 1 , 13 , 10 11 1 0.9
TA1535 156 2 , 14 , 15 14 1 1.0 71 , 15 , 1 12 2 1.0
313 5 , 12 , 13 13 1 1.0 171 , 12 , 10 11 1 0.9
625 12, 12 , 18 14 3 1.0 13 , 12 , 18 14 3 1.2
1,250 12* , 12* , 15* 13 1 0.9 12* , 12* |, 14* 13 1 1.1
2-AA (2.0) | 140 , 136 , 145 | 140 4 100 115 , 126 , 115 | 119 5 9.9
0 2 , 14 , 1 12 1 14 , 16 , 12 14 2
39.1 171, 12 | 9 11 1 0.9 12, 11, 12 12 0 0.8
78.1 5 , 14 , 12 14 1 1.1 12, 12 , 1" 12 0 0.8
TA1537 156 2 , 13 , 12 12 0 1.0 14 , 11 , 1" 12 1 0.9
313 0 , 10 , N 10 0 0.8 %5 , 12 , 15 14 1 1.0
625 3 , 16 , 15 15 1 1.2 171 , 10 , 9 10 1 0.7
1,250 9* , 10* , 8~ 9 1 0.7 M* , 13* , 9* 11 2 0.8
B[a]P (3.0) [ 267 , 281 , 239 | 262 17 (213 ] 263 , 259 , 283 | 268 10 | 19.2
0 43 , 46 , 42 44 2 47 , 42 , 49 46 3
156 6 , 32 , 39 36 3 0.8 47 , 40 , 45 44 3 1.0
313 3% , 42 , 37 38 3 0.9 3y , 38 , 33 36 2 0.8
WP2uvA 625 39 , 36 , 30 35 4 0.8 32 , 38 , 33 34 3 0.7
1,250 3 , 32 , 35 32 2 0.7 3% , 3 , 36 35 0 0.8
2,500 34* , 33* , 34* 34 0 08 | 383 , 32* , 34~ 33 1 0.7
5,000 o* , 0* , OF 0 0 0.0 o , 0* , O* 0 0 0.0
2-AA (10.0)| 213 , 236 , 238 | 229 11 52 | 225 , 206 , 213 | 215 8 4.7

*: indicated growth inhibition.
B[a]P: benzo[a]pyrene, 2-AA: 2-aminoanthracene.
Ratio: mean number of revertant colonies of treated plate per mean number of revertant colonies of negative control plate.
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Table 4. Historical Control Data

Historical negative control values of revertant colonies

Strain TA98 TA100 TA1535 TA1537 WP2uwrA
N 11 11 108 109 109
s Mean + S.D. 18.2 + 3.5 116.8 + 13.2 11.8 = 2.2 70 + 1.6 404 + 6.9
Lower 9.8 90.3 5.4 2.7 22.6
Range
Upper | 26.5 143.3 18.2 11.4 58.1
N 108 108 105 106 106
a9 Mean + S.D. 249 + 3.9 1176 + 13.9 116 £ 2.3 10.2 + 24 421 £ 7.0
+
Lower | 141 86.3 5.2 4.4 22.0
Range
Upper | 35.7 149.0 18.0 16.0 62.2
Historical positive control values of revertant colonies
Strain TA98 TA100 TA1535 TA1537 WP2uwrA
Positive control
(ug/plate) 2-NF (2.0) SA (0.5) SA (0.5) 9-AA (50.0) 4-NQO (1.0)
N 110 110 108 108 109
-S9 Mean + S.D. 282.2 + 53.8 | 3423 + 25.9 | 2923 + 32.2 575.8 £+ 3425 | 1,345.0 + 324.9
Lower | 138.7 275.6 208.2 227 535.7
Range
Upper | 425.7 409.1 376.4 1,246.4 2,154.3
Positive control
(ug/plate) B[a]P (3.0) B[a]P (2.0) 2-AA (2.0) B[a]P (3.0) 2-AA (10.0)
N 107 107 105 105 106
+S9 Mean + S.D. 364.6 + 629 | 5927 + 119.9 | 121.9 + 20.6 216.9 + 46.0 3253 + 72.8
Lower | 202.6 372.7 68.5 101.7 164.5
Range
Upper | 526.7 812.7 175.3 332.1 486.1

S.D.: standard deviation.
Negative control: water for injection, normal saline injection, dimethyl sulfoxide, acetone, methanol, tetrahydrofuran, etc.

2-NF: 2-nitrofluorene, SA: sodium azide, 9-AA: 9-aminoacridine, 4-NQO: 4-nitroquinoline N-oxide,

B[a]P: benzo[a]pyrene, 2-AA: 2-aminoanthracene.

N: The total number of bacterial reverse mutation test.

The above historical control values were obtained from the data pooled from Oct. 8, 2019 to May 14, 2021.

The range was calculated by the control limit of X derived from X-R-Rs value.
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Appendix 1. Protocol Deviations

Procedure Protocol Deviations

MBS
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NE2E x22eEE20 0lea ZHMEO Ot 43 RUAS ICR OI22AE 0|83t
2412k 247422 28 BTEOIB0f HESIACE

Aol EHE M| #1501 5,000 mg/kgE =ILEH2=Z 5ti, 0|5t EF2 3H| 28
&5k, 2,500, 1,250 H 625 mg/kgl 2 EFMYAIE S Al 2o, 72 5,000 X
2,500 mg/kg, 272 5,000 mg/kgoll A Apa| 7t

2t At 7t 2 =X g2 U182 A LR M

625 2 313 mg/kg, &ZH2 2,500, 1,250 %

MYsict ol SHUx=T 2 LM x=Z S MY SR

ofE MAE7F Sl = Q7| 2ol EAIEAME &t 25 ALESIUCH

EAlge Z3, ZE AEEEFAM clEMHA™E T (polychromatic  erythrocyte, PCE) &
ashClF MM S S (micronucleated  polychromatic  erythrocyte,  MNPCE)2] EddlE=
=M= H|wsto] Feolsh xto|7t =el=[X| fUuct & MEFo| cfst CtEMAAE T
HE: SMi=Z1 H|Wsto] Fo|s Xto|7} 2l =X 24Ut

M=M= CIEMAME R T 2lctddEE e S8R SAH=F3 Hlwstod
Telgt EI7t7F &l et & MEFo| st cfEMAAMEFel Hg2 M=t H[ W sHod
Folgh ATt 2elx At

olate| AIZREE, £ Algd=x=Z stiM AlREE AZSRFEE2 0IRA SFAM =
CHsto] 482 FUbstX| e Aoz EohECE
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1.8. AlgLd
ARIHAI Y 20214 53 13¢
AMEINAY 20219 58 18Y
SFE38AI -
=29/20l 20214 58 18¢
NEER E0jY 20213 5& 249, 53 25¢
OlHFZ= A PHALQ 2021 58 242-26¥
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NEER E0jY 20214 128 20¢, 128 21¢
N H = 20214 128 22¢
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1.9. Good Laboratory Practice Regulations

2 Age 229 Good Laboratory Practice Regulation2 &=43}%C}.

‘olelE SOl SMAIYEHI|IE
AlZo|okZolM x| TA| HM2017-715(20174 82 30¥)

= A2 @UEUME HidilEe S=dEs2lfIdEel sel(sedH=: 210123)2
daen, S=EsH(LFVE 20204 28 11, HE AM16977%) X AES=Sol et
HE(LFIHY 2018 128 11, HE H159445)2] s=Reld w2t dHES s+ SHUCH
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ANEARAM, AldAZIAM HET|EAM

ax "7t Jtset 2ol 7Xl=

3AZH"H | eFA R 2a] 7|

HRHALEFE 5HZI2 FUEMIMAYL vty X2 (17042 Z7]2 24
=]

XMelTt RmEl21564HZ 46, LIS HIGAHE(FES))AM E2tsto, 1 0

| == AlEelZ|Xtet
2 o|sto{ AA ot
2. NEgxz 2 gy
2.1. AlEEF
SRS A2 &8t 3FZE = (Lithospermi Radix complex extract)
X| = 5 (Batch/Lot No.) 21001
g9 ARl 207k 3, oo, o|F7t gl= Efet ZMol REH0l U=
ol &
Flztd Hydrophobic
2axH A 2(1-30°C)
pS[EeT 20214 38 oY
o577t 20235 3 8
FEAl FoAr AEAl SE3] EE0M ALE
M-S At ECHE
?27819 SE=E T O|EEH H=+= 371
THOAIRE RO N tst

=R FALE

Lot No. DKN20014, DKN21012
2axA A2(1-30°C)

H| = A

JW Pharmaceutical Co., Ltd., Republic of Korea

M E 0| = = Al BN FAESS UESHACE

kS Mitomycin C (MMC)
Batch No. SLBX1864

2axHA 4T

M| Z= A

Sigma-Aldrich, Inc., U.S.A.
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Lot No. DKN20014, DKN21012

MEHO| 7 SM™AIE e D222 5000 mg/kg (500 mg/mL)E =H5t7| <

51 |
510 2EH HEE AMAISH AL, FTAIZ2S50| 5HA

NEedo| ZHE ANESE FoiY £t xA 2 EA o] AABIACH

Zl =222 2Est F(Practum224, Sartorius, Germany), Z=AM&7]o Y11
FYHE 7tetod wety|E 0|85t FUSHA HEAZI T, FENZ A8SH0| =T

Z=M=2e #&EM 2 oFHME2 "HPLCE 0|83t AIZSeFE=22 =xMe2 MY z|do|M
2 oMM ERIAIE(DT&CRO Study No.: DTN210194)"2| Z1}, Z2Al&e F0oi & =g
st= 0.01 2 250 mg/mLe| =ME2 HA2&sHH LD, A2 4A12F & HE 82UZE obH s CH
STEAN
=ME2e =242 HPLC (Alliance High Performance LC, Waters, U.S.A)2 Sa35I¥ 1,
M| Mol Zt &2e| =HMZ2| FFMM 33 M F[5to 2+ 15 SHSIUCE
I 21t ZAEE ZMEe MM MEtMe ZH2E 0.18-0.31% 2! 100.0-100.7% 2, MEk
Zrel MalMe 10% 0|5, MEM2 85-115%2 EAI|=E otEst9ClAttachment 3).
UM =Ze| =H|

MMC 2 mgoll FAFE2(Lot No.: DKN21002, DKN21010, JW Pharmaceutical Co., Ltd.,
Republic of Korea) 4 mLE 75101 Sai{A|Zl =, d2|A/EFAM (Lot No.: L5V4B58, CHotet

ZZUF) 6 mLE 7t5td HSB ST 0.2 mg/mL7t = =5 =X 5t Ch
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Hols=2 2xil S8 5 = AloM HelAZCH

AlF et
494 ds A311
s=d Bz A307
ASAR EE EC2|7IEUHO|E A 4K}, 260Wx420Dx180H (mm)
Z2|7LEUH0|E A AXE, 200Wx260Dx130H (mm)
A XY ot2|s =37|7F: 8, 9OtZ|/AMS AR}
AHH7|7t: 3, 502|/AFS AR}
2k 19-25°C
dUs: 40-70%
RS 10-153/A| Zt
EES] 12AZHRT 7A| BE-2F 74| &
P 150-300 Lux
A 7| XA 2tE| A X 8 5017 1202F, ax82 22/F Ol 1St Uct
Ag7|Me XMHSMHHZIE 0|83t MAStL, AUSI|BRIE
0| 835t0f ErotRULE.
AR

AesE2 119 AlE(Lot No.: 2918C-012621MA, 2918C-071821MA, Teklad Certified
Irradiated Global 18% Protein Rodent Diet 2918C, Envigo RMS, Inc., U.S.A.)E Z0|7|0|
S| ARMF AlFHCH ARo 2AME2 MZEHMZEE MHHME dhol 2MZIITE 2AL0IAM

et 87| &0l M EtstAct

o AL

=aT
A2 528 ZE|RFTAUATIZ o T XQME ZASIH XRMF AIFHCH 259
BEM2 QI BASEATA(EI|E Al AL AEZ 1HZ 62)o 225t “He =
$TEI|E= 9 HAAL Sof el FE(SHEEE H833F 20194 12€ 20, EFHIEN)el M
st=of th3hod 158]/d AlAISIE 1, o|ME HAAL= 23]/dA AlA|SHo], A Z DT} 2AloA At
5 27| =of Mehstact

2.7. SFHEAE
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Zf ool 3oi2[e] S=& ALESIo sz s
o =
= ©

T2 dAISH] et

STl Foig8H2 Jtol=zfelolM  FHSH= 5,000 mg/kgE FHILEHLE
MASIF I, 0|5t e =ZH| 22 X Z5t0{, 2,500, 1,250 2 625 mg/kgel & 422k9|
AME=ETs M-St =5, 2ddx=aE ™5t

olr

FO{UZ2 10 mL/kg2 2 s, Z=22|A MES 7|=2 510 LHE3SIQUc

CNEEE-EE S

MK A|

= o

T

0%

o Am, 1,250 % 625 mg/kgdlM= & 2F FSAbO| O|AtS A X|

—

52 00

$0 oM
e
.

=

2,500 mg/kgollAl= 2xt F£0{ 2= =Z 1oj2[oM X252 X SH(decrease in locomotor
activity hypoactivity), 27 102/l RF(lacrimation)7} ZHEF=[ACEH 2XF F0{ = 24740
=71 10|2|7F =2}2(sternal recumbency) 2 Al2H(death)st¥ 2, 271 1012|of|A] AR e
X35t 2 ™2 35Hhypothermia) 7t 2H&HE|ACEH

5,000 mg/kgollM=  2x Foi ®™ &Z 1oi2|oA  BlAKmoribund), H2X 5
Z & (convulsion seizure)o| HEEJALD, 2x Fod A= FTOM AERSe| Mot H
S5 4 0t(abdominal distention)o| Ztzk 1of2|4 EEEQD, T 102l SR
AR 2|, HM2X 5L 20f2|oflM  BHEEIICH 2R Foi = 2A|Zboll Z 1ot2({Tt
S22 AlelRion] 2olZ[oM XH2Sel Msh, M2AMst ¥ SFEYoto| EEEQD,
o

=
271 2ot2|oflM AERSo| AMotet M2Xstrh #EEACE 2x Fo4 3= 1ol A
10127t Setfl2 AtHsIen] o[l 7 1oi2|dM SHHoto] zhat=|id, 471 10t2(7t
S 2 At

712 5,000 2 2,500 mg/kg, A2 5,000 mg/kgollA Atz 7t ZHEEAT] o Zo
Atgleloh BEER| pre ATEYe A N8YoR MIHYD, olst 8BTS B 28
Mgsto{, 72 1,250, 625 % 313 mg/kg, A2 2,500, 1,250 F 625 mg/kg=
2AEe SoiEYoR MHYSYCH E3, SHUEE U YNHZIS MHIUCH
ALE 20l 245 MR AAT| TR0l BAFOIME 2t BE ALBSIACE
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AIHEE 2 B0 = of 24A|7t0f| S22 EdFES5IUCE EZ2 MEsio] 2SS
ROl MAHS =, & Athsto{ 200 plLel <Efot EH(fetal bovine serum,
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= Table 1. Clinical Signs of the Dose Range Finding Study in Male ICR Mice

Group / 1™ dosing 7 dosing -
Dose Animg 1D Clinical sign imnedisehy 2 hours bk mmediaely 2 hows afier
(mghg/dah aﬁ.ar gt dosing .ai_ar af'l_ar 7™ dosing
dorsing dioesing dio=ing daosing
PG P11 i E z z E =
1] Piid2 = - - :, . _
F1103 - . . ) ) )
PG2 P01 = = ) z = §
(i Pix02 - - - = & =
P 1303 2 = z 3 3 2
PG3 P 1301 - - - z: & L
1250 P32 - . . i} ) )
P03 - = - - e 4
P4 P1401 - - - - - -
2500 P42 2 £ z S 3 2
PHMI2 Decresse in boomotr actity - - = £ &
Ceath - - - - +
Sernal recamibency = - Z = +
PGS P1301  Decresse inboomoi achity - - = . + -
000 Hypodharmis - - - - + L
Death - i 3 = £ 5
Siemal recumbency - - - - - +
P1502  Abdominal Cisienton - - - + 3 +
F1302 Decrease in boomotr actiity - - 4 + E
Ceath - - - -
Semal recumbency = - - - +

-: no obsenabis sbnormality, +: chsenabie sbnormalitg:
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« Table 2. Clinical Signs of the Dose Range Finding Study in Female ICR Mice

Group / 17 dasing 7 dosing 1 day
Dose Animal |0 Clinical sign immedisety 2 hours beige MedisEy  Zhows afer
{mgg/dan) i iy dosing ahy afer 2™ dosing
dosing dosing dosing dosing
PG P2101 - - - - i =
1] PHDZ - - = = = =
FH03 - - - - - -
PG P2201 - - - - : 2
825 P22 - = = N = -
P23 z = = = E: 2
PG P2301 = = 3 3 B =
1250 F2302 - - - - = -
P23 - £ i = i =
P F2401 Laoimadon - - - + = =
2500 Decrease in boomotor activty - - - - + =
Hypodhearmia - - 4 4 + E
P40z . = - - - -
P24 z £ Z z = _
PEE FP2501 Hypothemia - z - + + =
5 (0¥ P02 Hypotemia - - - + % -
Decrease in lbcomodor Sotivty - - - - + 2
Ceath - - _ - - &
Semal recumbency - - - - - +
P2503  kboribund - N 3 -
Conwlsion ssizure - - + -
Hypotermia - - + 4
Death - - = +
Semal recumbsency - - 2 +

-: mo obsenabie sbnormality, +: chsenabie snormeling
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« Table 3. Body Weights of the Dose Range Finding Study in Male I[CR Mice

Body weight (g}

Group /
Dose Animal 1D before 1 day atter
(mo/kg/day) 1¥ dosing 2™ dosing Change
PG P1101 38.1 37.3 0.3
0 P1102 36.0 5.7 -0.3
P1103 329 3.3 -1.1
........... Mean 3BT 35.1 0.6
SD. 1.24 1.4 0.45
PG2 P 121 36.1 35.0 -3.1
625 P 1202 35.0 M3 -1.2
P1203 35.8 35.2 0.6
____________ Mean 36.6 30.0 -1.6
S.D. 127 0.20 1.3
PG3 P 131 37.2 3.1 09
1,250 P 1302 36.1 35.3 02
P 1303 353 35.3 05
Mean 35.4 35.9 0.5
S.D. 0.74 1.04 0.35
PG4 P 1401 372 37.2 0.0
2500 P 1402 356 35.4 0.2
P 1403 35.5
Mean 36.4 35.3 -0.1
SD. 0.86 0.57 0.14
PGS P 1501 37.0
5,000 P 1502 369 36.1 -0.8
P 1503 347
Kean 36.2
S.D. 1.30

5.0.: standard deviation.

- 275 -



« T2able 4. Body Weights of the Dose Range Finding Study in Female ICR Mice

Body weight (g}

Group /
Cose Animal 10 before 1 day after
(mo'k g/day) 1% dosing 7™ dosing Change
PG1 P21 27T 26.6 -3.1
0 p21i02 28.5 27.0 -1.5
P2103 284 28.0 -0.4
___________ Mean 289 2r.2 -1.7
S0 072 072 1.36
PG2 P2201 2086 30.3 0.7
625 p2202 287 267 -2.0
P2203 219 26.6 -1.3
Mean 28.7 21.9 -0.9
S.D. 0.35 211 1.40
PG3 P23 282 288 0.4
1,250 pPZ302 28.7 272 -1.5
P2303 274 25 2 -1.2
Wean 254 27.4 -1.0
.. 0.93 1.31 0.57
PG4 P 2401 251 28.5 2.6
2500 P 2402 2.7 288 0.1
P2403 25.7 26.2 -0.5
Mean 28.2 27.2 -1.0
5.D. 1.29 1.42 1.42
PGS P 2501 285 2591 0.3
5,000 p2502 28.8
p2503 242
Mean 273
S.D. 2.66

5.0 standard deviation.
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« Table & Clinical Signs of the Main Study in Male ICR Mice

1 dosing 7~ dosing

frnp e i 1 day
Dos= Avimdl D Clnical signs IMT::ELT-EF Lah?hu:ﬁ . Imvis?ﬂ'.-f ‘1‘“‘,’5 Hr:aiar
(mota/dn) diasing dirsing deosing dosing dhasing = oy
Gl 1101 - - = £ = =
[ 1102 - - E = 2 -
1103 = = B = = =
1104 - - = = = -
1105 - - F: i & -
&2 1201 - < = = = z
3 1202 - - - - - -
123 = k Z = 3t -
1204 - N = - =) -
1205 - - E: = E -
&3 1301 L = E = E 2
825 1302 - - = = - -
133 - - B £ i -
1304 - - - - - -
1305 - - - - - -
E 1401 Cecrease in becomoior achiby + = - - - -
1250 Hypothermia * = = = = T
1402 - - £ & i -
1403 - - E 2 = :
1404 - - - - - -
1405 = = b= s =t -
=" 1501 N N N N
2 1502 E = £ z
MMC 1503 & 5 E =
1504 : - - -
1505 £ i £ -

-: na obser shie shnormality, + obser able shnormality.
A: The pesiive control substence was inpced infr apenionealhy once at24 howrs prior o sampling ime.
MMC: mitmycin C.

- 277 -



= Table 6. Clinical Signs of the Main Study in Female ICR Mice

Fo o,
Group / k., do=ng z -:In-ara; 1day
Diose Animal 1D Clinical signs mmedisely 2 hours before immedistshy 2 hours afler

iy s afier afier it afer afer 2™ dosi
(mggyidsnd dosing dasing dosing dorsing dasing T

[y 2101 z - - - - -
)] 2102 - - - - - -
2103 : 2 - 2 : -

2104 : : - ; : "

2105 2 z E = 2 :

2201 - g p E : 3
e 1 7] - - - - - -
. 1.1 & i3 £ = 2 -
204 2 z - = 2 :
05 - - - - - -

e

G3 2301 - - - - - -
1250 2302  Deoease inlocomopr oty + - - - - -
Conaision se@ure + - - - - -

X3 - - - - - -

904 - - - - - -

2305 - - - - - -

o4 2401 - - - - - =
2500 2402 E 3 = 2 E -
2403 E = £ 5 E 2
2404 - - - . . c

e 2501 - - - -
2 2502 - - - -
MM 2503 - - - -
2504 = = = =
2505 2 2 £ 5

-: no obserahle sbnormality, +: obser atie sbnormality.
A: The posiive controd subsEnce was ingcied inrgpenonealhy once at 24 hows prior © sampiing tme.
MMC: mitomycin C.
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= Table 7. Body Weights of the Main Study in Male ICR Mice

Group / Body weight (g)
Dose Animal ID before 1 day after
(mg/kg/day) 1 dosing 77 dosing Change
G 1104 39.1 39.7 0.6
0 1102 37.2 38.1 0.9
1103 37.2 358.7 1.5
1104 35.7 35.6 £0.1
1105 35.5 35.1 04
............ Mean 36.9 374 0.5
5.0. 1.45 2.00 0.76
G2 1201 38.6 38.8 0.z
3 1202 374 35.2 1.2
1203 37.2 35.9 0.3
1204 35.8 35.1 0.3
1205 35.1 35.7 0.6
........... Mean 36.8 36.7 £0.1
5.0. 138 123 0.70
G3 1301 35.3 35.6 0.3
625 1302 374 37.3 0.1
1303 37.1 35.4 4.7
1304 35.9 36.1 0.2
1305 34.8 35.9 1.1
Mean 36.7 35.9 0.2
S0 1.37 1.11 0.65
G4 1401 38.0 37.5 £4.5
1,250 1402 37.4 37.5 0.1
1403 37.0 35.2 0.8
1404 35.9 35.0 4.9
1405 347 33.8 4.9
............ Mean 36.6 36.0 K
5.0. 1.31 1.61 0.42
s 1501 378 36.4 1.4
2 1502 37.6 37.7 0.1
MMC 1503 35.9 35.5 1.4
1504 35.0 35.0 0.0
1505 33.7 33.6 £0.1
........... Medan 35.4 35.8 4.6
5.0. 1.67 1.49 0.77

5.0 slandard deviation, MMC: mitomycin C.
A: The positive confrol substance was injected intraperitoneally once at 24 hours prior io samplng time.
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=« Table 3. Body Weights of the Main Study in Female ICR Mice

Group / Body weight (g)
Dose Animal ID before 1 day after
(mo/ka/day) 1% dosing 7" dosing Asnge
31 2101 312 2094 1.8
0 2102 275 31.0 3.1
2103 278 27.3 0.5
2104 256 w7 0.1
2105 239 253 1.4
............ Igan 278 278 0.5
5.D. 263 2.2 1.87
=2 2201 30.4 282 -1.2
825 2202 28.3 270 -1.3
2203 278 287 0.9
2204 26.7 2869 2.2
2205 262 278 1.6
___________ Mean 279 283 0.4
S5.D. 1.64 0.90 1.61
c3 231 302 303 0.1
1,250 2302 286 276 1.0
2303 20T 28.2 0.5
2304 2659 278 0.9
2305 2561 292 3.1
Mean 278 28.6 0.7
5D. 1.5 1.12 1.51
G4 2401 209 2482 0.7
2 500 2402 291 30.3 1.2
2403 ri 283 0.6
2404 273 278 0.5
2405 266 20.4 1.8
,,,,,,,,,,,, M ean 28 1 288 0.7
5.0, 1.35 0.98 0.93
5 2501 29.4 29.3 0.4
2 2502 204 287 0.7
MKC 2503 27T 276 0.1
2004 27T 278 0.1
2505 23.0 28.0 5.0
___________ WEean 77 4 254 0.9
5.D. 2.52 0.50 230

5.D.: standard deviation, MMC: mitomycin C.
A: The positive conirol substance was injected intraperitoneally once at 24 hours prior io samping time.

- 280 -



« Table 9. Results of In Vivo Micronucleus Study in Male ICR Mice (Main Study)

Group /
Doze Animal 1D PCENPCE+NCE) MNPCE/PCE
(mg/k of day)
G1 1101 220 500 2 I 4,000
0 1102 184 500 0 I 4,000
1103 191 500 2 I 4,000
1104 210 500 0 I 4,000
1105 24T o 500 £ {4,000
Total 1,032 | 2500 a8 /20,000
So(Meant5.00.} 413 + 265 0040 = 0.042
G2 1201 200 500 1 I 4,000
313 1202 183 : 500 2 I 4,000
1203 187 : 500 4 I 4,000
1204 193 :© 500 3 I 4,000
1205 187 : 500 3 I 4,000
Total 952 {2500 13,420,000
S%(MeanzS.00.} 3B|s + 171 0085 = 0.029
G3 1301 21 . 500 1 I 4,000
625 1302 2089 . 500 2 I 4,000
1303 210 500 2 I 4,000
1304 208 : 500 1 I 4,000
1305 185 : 500 1 I 4.000
Total 102112500 ¥ {20,000
Sa(Meant5.0.} 408 + 124 0035 = 0.0i4
G4 1401 181 500 1 I 4,000
1,250 1402 196 : 500 0 I 4,000
1403 183 : 500 1 I 4,000
1404 21 . 500 2 I 4,000
1405 182 © 500 2 I 4,000
Total 953 [ 2500 1] /...20,000
%(Meanz5.0.} B|5 + 133 0.030 = 0.1
G5 1501 152 : 500 182 1 4,000
2 1502 180 : 500 182 [ 4,000
KMMC 1503 173 : 500 202 1 4,000
1504 186 : 500 g2 |/ 4,000
1505 161 : 500 218 1 4 000
Total 832 1 2500 arrt.. 420,000
%(Meanz5.D.} 333 = 218 4385 = 1.228

S5.D.: standard deviation, MMC: mifomycin C.
PCE: pobychromatic erythrocyte, NCE: normochmmatic erythrocyte,

MNP CE : micronucleated polychromatic enythrocyte.
Significant difference from negafive control by Student Hest: * p<0.01.

Significant difference from negative control by Mann-\Whitney st 1 p=0.01.
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= Table 10. Results of In Vivo Micronucleus Study in Female ICR Mice (Main Study)

Group /
Dose Animal ID PCENPCE +NCE) MNPCE/PCE
img'k o/ day)
&1 M 185 : 500 3 !l 4,000
0 Ho2 23 : 500 1 I 4000
203 190 : 500 2 {4000
2104 27 ;. 500 1 {4,000
05 207 - 500 2 {4000
Total 1012 1 2500 9 ! 20,000
SeiMeanz5.D .} 405 * 283 0.045 = 0.021
G2 201 173 : 500 3 I 4000
625 202 189 : 500 3 ! 4,000
203 197 : 500 1 I 4,000
2204 197 500 ] I 4,000
205 188 : 500 0 {4000
Total 042 | 2500 T {20000
Ye(Meanz5.D.) T 1595 0035 * 0.038
G3 2301 201 : 500 3 {4,000
1,250 2302 197 : 500 3 I 4,000
2303 180 : 500 3 I 4,000
2304 205 : 500 2 {4,000
2305 204 500 2 {4000
Total o937 I 25800 13 0 20,000
e(Meanz5.D ) 395 = 204 D.OBS # 0.014
=4 2401 186 : 500 3 I 4,000
2,500 2402 193 : 500 3 {4,000
2403 198 500 3 I 4,000
2404 185 : 500 3 ! 4,000
2405 192 : 500 2 {4000
Total 954 1 2500 14 120,000
%(Meanz5.D .} 382 = 107 0.070 = 0.011
G5 2501 17 : 500 29/ 4,000
2 2502 163 : 500 185 1 4,000
MM 2503 17 : 500 232 1 4,000
2504 180 : 500 164 | 4,000
2505 191 . 500 238 1 4000
Total asd 1 2500 1.038% 420,000
Y(MeanzS.D.} M2 2 247 5190 = 0.797

5.D.: standard deviation, MMC: mitomycin C.
PCE: pohychromatic enthrocyte, NCE: normochmomatic erythrocyte,

MNP CE : micronucleated polychromatic erythrocyte.
Significant difference from negafive confrol by Student ttest: * p=<0.01.

Significant difference from negafive confrol by Mann-VWhitney test 1 p=0.01.
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« Table 11. Historical Control Data

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

Confrol group Negative P osifive

M 3 I
:':':Lpaﬁjépgi (%) 0.081 = 0.027 4468 * 0.685
[MNPCE/PCE] MIN 0.00& 3732

Range (%) M AX 0.101 5.204
Poisson-based 93% control limit 47 .
[MNPCE/PCE]

Ef;;ﬂg?f eals 453 %313 369 + 356
[PCE/{NCE +PCE)] MIN 40.4 322

Range (%) MAX 50.3 416

5.D.: standard deviation.

hegative control. water for injection, corn oil, 0.5% methyl cellulose 1,500 cenfipoise solufion.

Pos=itive control. mitomycin C (2 mg/kg, intraperitoneal, single dosing)

M: The total number of micronucleus test.

The abowe historical control values were obtained from the data pooled from Mar. & 2019 o May 7, 2021.
The range was calculated by the control limit of X derived from X R value.

Bone marrow hamesting was performed 24 hours after the final dosing.
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Table 1. Results of the Dose Range Finding Study and the Additional Dose Range Finding

Table 2. Results of In Vitro Mammalian Chromosomal Aberration Study (Main Study)

Table 3. Historical contro| DAt =sreerrrer e AR
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AlER AI2sFEE2 dAHolYd RHMHS ZFF UM EZF(Chinese Hamster Lung
20
=

u

=Algdel SE2 ddsH7| fI5to], Jho|=2telolM FH5HE 5,000 ug/mLE FIEHL2

ob 21, ZEE ALolAM 50% Ofa

zﬂl
oal
a

St MY =7t SFLEAIEES AA
M=ZzZAE AXst= 80| =Hel=dct MEZSAS 50% O|aH(ek 55%) YAdME He=z
o &xl= 2 CHAZEM2IEel HAEMEH[EMSE 2 EXSEH ASH2He
CHALZA SHH[ =X Sl A 22t 17.0, 190 2 15.6 pg/mLCH Al 229 M2 XHelZS=EA
= AZ¥2el 5,000 ug/mLoflA HE=ZA2LE HE = ZHEEX] EACEH
oete, MEZSAS 50% 0o|aH Y 55%) A He=zE oaEs= STES EAYe
ZHNZH2E 510, HAIZEME[Hel  chAtgtMEd|ERst 2 EXSE, ASM2IE o
CHALZEM sH| =X shol tisto] Z2t2H 17.0, 190 % 16.0 pg/mLE EAlg€e zng&oe=2
MM, olst 82 3H| 28 XM Esto], & 4832 AH=E TS HHYsSIUCE ek
sdii=# ¥ JHUx=Fs dYsUct
A S9 mix 2AI| & (ug/mL)
chAZEH 2] - 17.0, 8.50, 4.25, 2.13

+ 190, 95.0, 47.5, 23.8
ALY - 16.0, 8.00, 4.00, 2.00

=Algel At CHAZEXE|f el tiAtztd et EMSH & EXSH dASXE
HIEA St AldESE oAM= GMAMOo|MdE JHel MEel ZHEIETL C

sSASH ez Folet Ato[7F 2HE = X| At

2t Aol UYMUEZTOIME TxolMS JhE MES SHYTI SHUZZD 8| L3S
SAHstMoz Rol3 BIkstict

olatel ABBRE, 2 AYZZ StolA AFBH ANTHPEESS YMAOIMS FUSHK|
ot 7oz petElch
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1. AEHAIAL] TR

1.1, AlEA=

AZ2UFEE0 ZRF HAMEZE 0|28 HAUA O AHA|

1.2, AE=5

ANEBY [D=eEEBO YMAOY RUNS ERT YA
(CHL/IU) cell line)& o|&3to{ "WIIsICt.

1.3. A& 2|2 X}

mErg
27819 EFLE WL O[T Y2 371

1.4. Al&e|2|X} U E]

7:|:|-I‘I
227819 SHEL XA O|2dH E=2 371
TEL: E-mail:

1.5. A|l&7|&

FCIE|HM L 2
217042 A7\ 8QA| Holf FEZ154H 2 46, LIE HILYME(RYS)

FELIE|MM S 2 BRI

17042 Z7|= 8UAl MO FYR154H U 46, LIS HIYYUE(RYSE)
217042 Z7|= 8QIA| XMl WH220HZ 28, LIS 45(RFY

gtrl

TEL: E-mail:
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A= E e M AXt
ZHE 24 UK}
ME|ESHFHIA
Fa AAEIR
O AR}
1.8. AN
Ald7hAl 202114 53 18¢
WAL 20213 58 24
ST B
NZ 23Y 20219 58 24¢
AEHER Xz|Y 20214 58 25¢
MZ A=< 20219 58 26¥
=7 8FHETAH
NZ 25 20214 68 8Y
ANEEE el 20214 68 9
NZ Az 2021 6 10¢
=A
Nz 2Fo 2021 128 13¢
ASEZR Nzl 20214 128 14¢
A M A 2021 128 15¢
AN =Y 2021 128 20¥-20224 1& 3¢¥
HHTRE 2022 18 3¢
ANESEY 20225 1€ 28

1.9. Good Laboratory Practice Regulations

2 Age 229 Good Laboratory Practice Regulation2 &=%3}%C}.

H| 2 AAH 22| 7| =7

A EFo|ekECHI A Al M2018-935(2018H 118 21d)

= AE2 of2e MEIIES 2H 50| AASHC
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ANEAHZM, ANEHEA HATIZEM, AlS7|20IM MME mE 7|2 ,
| Jbsst £2o| RAlslE 7|7t Sok B ¥ HEEIM 52 ESs{7IYRRE 3uizt (‘4]
A2 7|E" A F2ZECHMX 1Al H2018-93%) HEastct, tf, EaHAIL 22 E 54
FICIE|HM U2 B A M AR E A (217042 7|2 S2AA| Mel7 RE21564H 46

H &M E (RS))0AM E2tsto], O o|F= Al Z|Atet 3fo|stof ZF et

M AIo-lj'XX'.E A x|

Hn

v
o

—

[¢]

TN
o rIO 02

F

2. NEx=z 2 g
2.1. AlE22
HH X222t 3E S (Lithospermi Radix complex extract)
K| Z= ¥ 3 (Batch/Lot No.) 21001
=B D9l o7k 9m, olgl, o#7t g vt 2Mo| R8N0 At
OH A}
10
Elatd Hydrophobic
HaxA A 2(1-30°C)
M= 20215 3 9%
wa7(¢t 2023d 38 8¢
FaAl FofAr AEAl SE3] EE0M AL
M-S At EEHE
227819 BEFE THT O|EH & 371
THHAEZ R Ke thet
2.2. SN z=2H
=B FAR %
X =¥ = (Batch/Lot No.) B1V2AG5, G3VBAG5
2axa 2 2(1-30°C)
M Z= AL ot —
iottZ2 s 286
Mefolg 2 AEo| SR Q FARSE ML)
2.3. dedi==H
=23 Batch No. CAS No. HEEA  HEA
Mitomycin C (MMC) 0000101926  50-07-7 HS Sigma-Aldrich, Inc., U.S.A.
Benzo[a]pyrene (B[a]P) SLBZ4612 50-32-8 H2 Sigma-Aldrich, Inc., U.S.A.

2.4, =X ¥ 4

02

LR
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JREINE-ES
XM z=t1 & (Batch/Lot No.) B1V2AG5, G3VBAGS

MEHO| SHM™HAIE 122l 5000 pg/mLe| 108 stock (50 mg/mL)S
Motz 2Isto] AL ZXIE Msgt MEE FEisto] 2N HEE AAlst ZAxf

= o = T o
FALE o dLsHA MEEJCE MM FAZTE FEME MESIQUCEH

HlH

=
kL
Mo
A
P
=
Mo
1o
M
X

[=—|
AMHE22 =22 =M= AEE22 MH2ld = =M E 240 AA[SHRCt
zlmg2Fe| 10H] stock2 =M £st0] Eezko| AHZZRES FSH F(Practum224,
Practum313, Sartorius, Germany), =XM&7|o Y1 4o 2YEHE Jlstof uwWEH =
wHtstol gsHA SHEAZI T, REYEMEZE AMEF0| HEE ZHMSICE o|st S

ol M= THAI Sl A5t Z=H S CL.

Z=H=o oM % 42 "HPLCE o|8et AZ=sgF£E=2 =M= =49 ¥aldold
2 obYAM  EQIAIE(DT&CRO Study No.: DTN210194)7e| Zz}b, =ZAIES Mzl sX&
Zgsk= 0.01 2 250 mg/mLel E=ME2 ZESIUL, M2 4AZE 2 HE 8A7E
otH SHRA T

SEEM

HPLC (Alliance High Performance LC, Waters, U.S.A.)2 F&st11,
AMel ™Mol 2 2| =xM =2 FF0AM 35| &MF s 2 18] SHSIRUCE.
O 23, 2AYgE =M29 MM MM 2 2H2E 0.00-0.98%, 93.8-100.7% =2, HZFgio|
x s

MUME 10% olst, Metd2 85-115%2 EHX™I|ES UEsIXCHAttachment 3)

MMC+= dimethyl sulfoxide (DMSO, Lot No.: K52488352, Merck, Germany)o 10 % 5
ng/mLel stock solution@Z =AM5t%F 11, Bla]P= DMSO (Lot No.: K52488352, Merck,
Germany)oll 2,000 pg/mLe| stock solution@2 =HSH{ E=X2WH=1(-80—60°C,
DuoFreez U700, DAIHAN Scientific Co., Ltd., Republic of Korea)oll =& 2 2351 Ct.

- 293 -



pSFIEI=: S9 mix« X2|-slSAlZHh)e  HE MeE|l g2 ug/mL) ¢

- 6-18+ MMC D1« ¥
CEAZEA] 2| &«
ro 6-180 Bla]P- 20+ ‘
e SEIEER g 24-0¢ MMC - 0.05« '
2.5. AMEA
MZFH

Chinese Hamster Lung (CHL/IU) cell line

gloll g2| AtS=o{, FHAA Ol

CHL/IU M zZ=2| 54

ATCC®CatalogNo. CRL-1935

Lot No. 3375917

Modal chromosome number 25

= Cricetulus griseus (Hamster, Chinese)
27 |

HEN 70N =

Y=E5Z 2AY

Doubling time oF 152t

AL
il 3 Hat

CHL/IU M=Z= 2019 1€ 1620 American Type Culture Collection (ATCC, U.S.A.)0lM
2A=+35t0{, 10% Fetal bovine serum (FBS, Gibco, U.S.A.)E& =Z&st Eagle’s Minimum
Essential Medium (EMEM, Lonza Walkersville Inc., U.S.A.)0] E0{Y= 75 cm?’Z2iA3
(Nunc, Denmark)oll €11, 5%2| CO,7t S2== 37°C i 7|0l A dfj 2kt Ct.

CHL/IU M X2Z= Hoechst Stain Kit (MPBIOMEDICALS, Japan)& Al235t0{ AM|EZQ|
olo|ZEZ2t=0t QLEFEE Eelstm, dHid= AMZo| 0.25% trypsin—EDTA &% (Gibco,
U.S.A)S HiZE2tATo| Jtsto] M=ZE E2tAT BIEHZREH 225t M ESHEHS
=20 H 1 1,000 rpmollAo bH5EZF ¥

Augelst &, 4SUS  HASKACH
1x10%ells/mL7} === FBSZ MZE @&t ¥, DMSOS AHZIsZIF 10%7F =HE=
DMSOE #7lstol Etst &, SZEAUE F=o| BTt XS4 SD(-80—60°C)0llA
127t BEE =, HHAAHIZ SH AFBAIIX EHBIC

A i 2
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0

MzE 37°Cz Md-EE &d25=x0M sis35to], 10% FBSE =Zefet EMEM HiX[Z}

Z
= 50 mL ®Eofl €1, 1,000 romolA 527+ dAZ2[sIUCt MSHS FHAHsLD,

mn ofn

O‘i s oo 1=
10% FBSE Zgtst EMEM HiX|off MZEE SHEA|ZICE MESEIMHS 75 cm?Z2tA T30 8A,
5%2| CO,7} 22 == 37°C Hi2E7|of| A Y 25t C}

Mz=ZJL djiESIAT HIEHAMO| 70-80% O|A Mse of MEZHefE 2Estl, 0.25%
trypsin—-EDTA SH S Xel|sto{ Z2tA T HIHSZEE MEE E2|siUCt MESHEHHS 50
mL FEo| 21, 1,000 romollAM 527t HFAME2|5HUCE ASHZ HAHSHL, 10% FBSE
Z5H5t EMEM uiXlol MEZES HEFAIZICH MESEEMZ 75 cmPE2tA 30l £7H, 5%9
CO7t S2=l&= 37°C 7|0l A dff st T

SPED

Aol etAleoll= M= Athot 23 oluiel M=ZE ALESIRUCH

Ci=3AI71e] MEZo| 0.25% trypsin-EDTA MU S X{2|s5t0] HiYE2IAT HIHSZEH
M=ZE 2e/st ¥, 50 mL FEofl 23, 1,000 romollAl 587t 2lalZe2|st3ct. éi%%.'%
M7Hst2, 10% FBSE =Zatst EMEM i X[off SHEAIZFCEH EFAHSFEHS 0[Sst0{ M=ZES

Al==5to] 5x10%ells/mLMZSHEIN S gtE 5 SFMHAIEE2 6 well Z20[E(2 mL/weII,
Nunc, Denmark), =2AIgE22 60 mm Z:&l|0/E(5 mlL/plate, BD, U.S.A.) 2 6 well
E20|E(2 mL/wel)oll FF5H0d 5%2] CO7F &&2== 37°C HiZ7[ollA <k 17t

uhorsiict 2t Saol=ol AlMHsE 7|l

—

ret o

2.6. x|

EMEMO| H|=ZM3lEl FBSE ZEsT 10%7F =525 H7ISH &, 10,000 units/mLe| penicillin
G sodiumZ} 10,000 pg/mLe| streptomycin sulfateS Z&tst =M (Gibco, U.S.A.)S

100:12] HlE22 HIISIRCE =X = ASAIZHA] d & (2-8°C

gy
e e
_O'L
8
5_11

2.7. S9 mixe| =H|
A%, B U = W

T35t S9 (Lot No.:4385, 4444, MOLTOX™ Inc.,U.S.A.)Z} cofactor-I (Lot No.: 999002,
999101, ORIENTAL YEAST CO., LTD., Japan)2 w&7|Zt ujol Al2s5t¥CE S92
Y E(-25——10°C)oll E &5k, cofactor-12 S &(2-8°C) 2253t

ZHAl, S92  FALES(Lot No.: DKN20014, DKN21010, JWE2IHMF)E 7tst0d
St

S1EMA|Z| 11, cofactor—I2 FAFE2 (Lot No.: DKN20014, DKN21010)oll 2sHst % 0.45 um

Heyeol e 2 0{1st0] ALRSIECE S99} cofactor—-I2 1:92| H|82 =850 ARSI T}
99| EM

MNESE Sprague-Dawley rat
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g8, =8 A, 5653

7] rars,

SEE4E Aroclor 1254

gol8 500 mg/kg

FoE= =SYLHFO

S9 mixe| =M

GChs Z 4ol ERY

S9 0.1 mL
MgCl,-6H,0 8 umol
KCI 33 umol
Glucose-6-phosphate 5 pmol

Cofactor-l Nicotinamide adenine dinucleotide phosphate 4 pmol
(NADPH)
Nicotinamide adenine dinucleotide (NADH) 4 pmol
Sodium  phosphate buffer, pH 7.4 100 pmol
FALE S 0.9 mL

= oHaf 1 mL

2.8. SFHLEAE

=Algel S HE5H7| f15to] HAISHICE

SYMYAEe| 2ngZe Jlol=alelold FHSHE 5,000 pg/mLE SR T, olst S

=H| 28 M &3t0f, 2,500, 1,250, 625, 313, 156, 78.1, 39.1 & 19.5 ug/mLEZ & 92|
ANed=222 dEsiict tot, Sdiiz=+S 4™t

X 2l 2
Huft S8 =, 4 2z |0| = CHAIZEME[H o] A etE[EMSH 2 EASH ASK 2| 2
O Atetd =te| EX 5t & 374I°:'E =2|5tHCt g Y 1 wellE AFSSIACEH

ALE =2 ofefef o] =M 3t X2|5HACt.

s9 X Z(mL) O
AL _ el EMEM  with _ SHH=EH
mix S9 mix Loy (mL/well)
10% FBS R
S =T 2.7 0.3 2
) ASHERR 2.7 ) 0.3 2
ChAZEH 2] 8 gl
S0 =T 24 0.3 2
+ - 0.3
Ald=22a 24 0.3 2
SESCEILS - eMx=Z 2.7 - 0.3 2
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Ngedz 2.7 03 2

CHAIZEM 2| o] CHAt2HM | ERSE 2 EXSts Ald=2E 6AIZE XMe2lst =, wellE
Dulbecco’s Phosphate—Buffered Saline (D-PBS, Lonza Walkersville Inc., U.S.A.)2
M&Estn,  AMEE HfFAES THSHO] 18A1ZF  F71 HisiQUch AL X2[H e
AL sHH[ EXf Sl AR ESEE 24A12F ASHME|SHUCE SAIZEMElH 3 X ed 25
5%2| CO7t === 37°C i 7|0l A Y 2kt T}

ANE=2o X2 AH=E M, XMESEA & sfSSEA0 2 SZ3EE HESIACE
ANg=2 A2l &, chAZEXE|ge| sdiiza 2 A= F2EFT pH & HFAS
SHslqict dASHMaHeS chAZEME|Ee| ojArd st EX S =dol S5ty mEol
ZHSHA Uch Alg=E HIEET2l pHIF Sdtiz=nt B[WSto] 1.0 O|at HiE5hA|
EgAn, Algd=2TolM pH Haete ZHEEX] @ZA7| mZo 1S oL Ald=EZe
pHE SdsHAl 2Uct £t Algd=2 218 oFo] S4duiz==2t v|luwsto| 50
mOsm/kg Ol HI=t5HX| it7| w20l 2T 0|22 AMld=2ae oHFA2 SHSIA
AT

Relative Population Doubling (RPD)2| &&=

BEMHAIE O MH|A|, sateliteli TROZ MEEM A2 wel Za0|E(1 wel)2
x| =Fstaich

Satellitet =22 AIE%Q MalAl, AlEHERZe HjUSEAll HIASEES 0|25
M EZ%4E 745t RPDE AZsIECH

RPD (%) (No. of population doublings in treated cultures) 100
X

= (No. of population doublings in control  cultures)

Population doubling = [log (Post-treatment cell number/Initial cell number)]/log 2

Tt EFHHAE

EFLYAEel Zz, cZEMz|Eel  djArtdEE|EXMSE 2 EXSE ASXE[He
A2t st ZRtoll M Mz S4o| =el=Art MEZSAME 50% ola(ef 55%) AME
Aoz o=l S MES 2o, cAZEXE|E e tHAIZYEERN SHE 190 ug/mLolta,
CEAIZEX 2| 2f CH ALk =te| =X 5F Y ALx{2|H o CH Abghd ste| =X Stoll M =
SEMHAIY e Tt 22 8l 19.5 pg/mL7tX| AMZish ME=Mo| ZHEEO MZESAS
50% O|&H(2F 55%) M A= oizls T2 LHESHA ZJUCH MEtM MESAS
50% O|&H(ef 55%) oMe ZHoz oid=s EFE2 UESP|fls FIF SFHFEAHEES
ARt
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CIAIZEX 2| o thAtetd=tE| ERSH & AKX2|He| Atz ete[ &R 5te| &2 50.0

pg/mLe 2 stR 1, o|st B2 SH| 28 H I35 & 98FH(25.0, 12.5, 6.25, 3.13, 1.56,
0.781, 0.391 & 0.195 pg/mL)e| AlE=2TS HESIQICH Lot Sdiix=2S HdESHCt

STHEYAY 2 I STLEHAIES] 2o, ZE ALolM 50% Ol& MEZZAS AXst=
E0| gol=Qdct MEZZAS 50% O|AHSF 55%) AME U= oiM=Es= SFS LES
2o, chAZEMEIEHO| tiAtetMste|ER S ¥ EXSE, Aol hAtge ste| &R otof A
2tZt 17.0, 190 ' 15.6 pg/mLAct Ald=He ZM2 M2ZIBERAl ZE AL 5,000

ug/mLoil A ZhEtE|Ao Lt MY = 2HE=X] ATt

2N, MEZSAZS 50% O|AH2E 55%) 2Axe ZHez oazles 222 =2Ago
D2 ot0f,  CHA[ZEMZ[EHe|  ChAttM S| ERSsE 2 EXM st ASX 2ol
CHALZEM sHH| =X 5hofl cistod 2H2t 17.0, 190 2! 16.0 ug/mLE Z2Alge zi1Ezo=z
MR, Olst BH2 SH| 28 MEsl0], & 432 AMH=EZS MYsiQct EEst
SM0=F 2 SHH=ZS A™HSHC
AL S9 mix EAEO| 2 (ug/mL)
- 17.0, 8.50, 4.25, 2.13
CEA|ZEA 2]
+ 190, 95.0, 47.5, 23.8
AKX 2™ - 16.0, 8.00, 4.00, 2.00
2.9. 2AIE
x| g
Mufjek S5 T, Zt E20|E= THAIZEAE[He| tHAtetd SHH[ &5t 2 &=Xst, HAEA2[H e

At st ZXste| & 3AIE 2 Z2lstich o Y 2019 S o[EE Ahsdcﬁ':h

ALEE=Z ol et &0l =AM sto{ Mzl sHACt.

< R ZH(mL) L=z
AL _ N EMEM  with S8 HEEE
mix S9 mix N (mL/plate)
10% FBS e AEEE
sMxR 12.6 1.4 5
- AME=ET 12.6 - 1.4 5
c A 7HK 2] ol Ny 13.86 0.14 5
gz 11.2 1.4 5
+ AMEd=2E2 11.2 1.4 1.4 5
RN Ny 12.46 0.14 5
gz 12.6 1.4 5
ASKN 2| Y - AMEd=E2 12.6 - 1.4 5
L = 13.86 0.14 5
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CIA[ZEHM 2| ol CHAtEMY e ERst & EXfste AlFE=EE 6AlZt HMeleh =, Z20lEE
D-PBSZ AMdEst2, &M o 18AI2ZH 71 sjsiRict AZHMEH o

-
hAtgtd st B[ ERSHE AlH=22 S 24412 ASHEISHACE S ZEME|Y 2 AKX 2[H 25

2o FH=2 AME=Z M2, ANM2SEA H sfLESZAl(colcemid HMzZ|H)oll  Zt

Zt Algel 2E AAMHMZEE SeolEol tisto] siE =R 2A|ZF ol colcemid &2 (Gibco,
)

S
7t 0.2 pg/mL7t =25 #HItstod MZEZEE S7[0M FXIAIZCH

=
o x|=L
2 X|I=

.E—‘-loo—l—

HiAEZ = = 0.25% trypsin—EDTA U S XM2|stod Z20|E HIEHZRH M=ZE HoliH =,
1,000 romez2 527t |A22|(FLETA 5, Hanil Science Industrial Co., Ltd., Republic of
Korea)st{ Ll ASHES B2 37°CE2 E28F 0.075 mol/L KCI =% 5 mLE H7Is5H
37°CollAl 2022+ HME[stULCt. & oM (methanol:acetic acid = 3:1) 1 mLE
HM7tst, 1,000 rome 2 527F ArEe(st = MSUS HMASKHCH HUI™HH 5 mLE
A7k, 2,000 rpme 2 5 AMstgct ol3Et IMEAS 15 O
Hh=st¥Ch 2ol WZHNMoo| MZE FERAIZI %=, £2l0|EzZ2tA 270lof 1224

o
Hoje 1&2] A s2tol=

I
ﬂ°"
=
N
K
2
2

JARE i)
™
[0
o>
Mo
i)
ol
[
=
Hl
mu
ko
04
ol

%, &2lo|EZetro ZEHSE 7|25 CE 3% Giemsa @MUz 2027 HASID

2ES Al
X542 MAE U Axst = 2 H (Entellan®new,Merck,Germany) 2 =@l 5t Ct.

oy
i
[
AL}
=
Iy
H

i

0
n
-

2hEh2 CRA[ZEXZ[HolM AEK e =M=z AASIRACH
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Haxole2 Fxold, Mol A Y[EZ FESIAUC

TxolAo OshMe= GMEX ECHchromatid  break, ctb), YA Ex & (chromatid
exchange, cte), YA & chromosome break, csb), @A & (chromosome exchange,

cse), SAMEH (chromatld gap, ctg), SAAZH(chromosome gap, csg)
FEFSEACE 17He] 2 E7|Aol cie2o| gap % HEH S0

ctH SH(fragmentation, frg)& S, 7|4
Ch Gap2 gMEAe = Hrolx F2 HGMM F=2

a1
° ciHsiz 7251y

A
HeolstT

—_

LSk £Xo|atol CHsfA{= vi$A (polyploidy, pol) % sHL{juZH(endoreduplication, end)&
ZhEtstdct

o2zt olae 174 olak FHx|E
Gapol CHsHAME gapol BEEE MzE =3 =
ECT=]

[r
=
Hl
mjn
o
0z
x
Hl
3

7|Et(other)= F+=0[|&t X Ho|aof| Zet=[X| b= oletez O FF2f & 7[FsIAUCh

ofefe| =HE 2F THSIFY| w20l Aol &= STt

SMf =AM YMH Fxo|M2 TRl MEZe| E8UIEI} historical control datall
22| "] Lholl 11, historical control data2l 95% 2| Lol _AS A

A

SMTyETOIN FAUH PxolaE Tl NES FHYIT
A = 3I_|_

el ol U, SMojiz=2n WSt SAHEES

historical control data2]
7 s A

o =

HET o AHSRR o 8T ZES7I42 30070 04 AT

or
ek

A

HMHo|AS TRl M E(gap O|ZEHe| &bl TIF SMHfx=Z22}f 8|50 st 22F o|AoM &
74|3—.”i19§ 9| StAl S7tstd, S7tol w2 F&e|&Mo| UL, FMf==2| historical control

MEZeo|l &3ldlT== SAS (version 9.4, SAS Institute Inc., U.S.A)E
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HMF O] AS THK] |zZo| &5l T(gap o|Zeholl CisAl Fisher's exact testS AlA|S}H0]
SMU =2 AEEAZZE 2 SM0x=20 DM EHZ2Ee FoXE HABSSIFCHReF=:
k= (.05 2! 0.01)

(Table 1)

ZAlel FuE8TE2 AMHYPsZ]  fste{, IJtolEzfelolM  FHMsSk= 5,000 g/mLE
ZNZHLE 5t0] STMYAY I FII STHYAES AAler 23, ZE ALoA 50%
Ol M=EZEBAS AXst= 8F0| == AUCt MESAS 50% O|&H ek 55%) M U=
oMEE= TS MEch 2o, A ZEM2|YHe thAtgdstd|Exfst 2 EXst, ASH2/He
CHALZEAM sF "=/ st M 242t 17.0, 190 2 15.6 ng/mLIICH AlE22e &AM XHelZS&EA
ZE AL 5,000 ug/mLolA ZEEJSLE MY = ZHEE[X] 2UCEH

w2te, MEZEZSAZ 50% O|A (2 55%) AME Hez oiEs S A
ZDZHOZE ot0f, EHA|ZEMZ|EHe| At SHH[ER s 2 =X S X

CHALZHA stH[ &R stol] CHstod 242F 17.0, 190 & 16.0 pg/mLE =Al®e z1EH2=2

MH™SIF D, Olst SBH2 SH| 28 MEsSI0, & 42T AME=EZS MYsICE E£St
SHUl= 2 AqMU=FS MAHSIYCE
AL S9 mix EAlgol 82 (ug/mL)
- 17.0, 8.50, 4.25, 2.13
CEAIZEX 2|
+ 190, 95.0, 47.5, 23.8
A=K 2| - 16.0, 8.00, 4.00, 2.00

Agd=2ol o3t MEz=sdE =I5ty f15tey =det RPDE CHAIZEXE|R 2l tjAtzrd st
H|ZAStel 2.13, 4.25, 8.50 H 17.0 upg/mLollM 2zt 947, 89.0, 91.4 A 67.1%,

ZMstel 23.8, 47.5, 95.0 & 190 ug/mLollM  2tZ+ 90.6, 88.9, 72.8 FH 59.1%,
AEHMelHel A= 3tH| &R Ste| 2.00, 4.00, 8.00 H 16.0 ug/mLolAl 22t 95.7, 100,
90.2 ¥ 64.4%%iCt.

ANEgEZol EX2 chAzZhMe|He| thAted e[ ER/ st 2 EXSH AKX 2|f el tjAreM st
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H|ZEXf5te| 2& STolAM 2HEE X ruct

—

SMH Ol A BETHA B

CIAZEM 2ol oiAtMEte|EMSE 2 EAMSH  ASKME|Hel  CHAEMY S| EXYSHe

z| D ZEolM SFE 30071 o|ate| =ES7[etol 2E JHs35Hod

3EFS Mol tEtd 8oz MYSIC

AL S9 mix GOl BHEDY & (ug/mL)
- 17.0, 8.50, 4.25

CEA|ZEA 2]
+ 190, 95.0, 47.5

i S =l - 16.0, 8.00, 4.00

CAZEM 2ol ofArrdEte|EMSE 2 EXSH,  ASHMEHe oAM= e EX Ste
r|

ANEBERIME HMHOlAES T3 2 Hz=23 vlmsto] SHstxoz
S0l fol7h BHaE|x| ergbet

ZF Alge Jdii=FolM= MM FxoldE JHE AMEel EXEITTL

0jo
0x
i}
B
M
i

Alde ME
SHE=ZoM SMHA F=0|AZS IRl MIELS| ESUYITIL historical control data (7able
3ol #|Hel  95% He| ol U0, AMOIZToM FMAH F=olakE I M EZ2|
E3HI =TI historical control  datal| 2|He  ufol U, SMoix=Fnt B WS
SHEMoZ Relst FI7PF =elEUct s i 2 OAIEEEFe 3 2d
FEE7|40| 30070 ofat mHEEoD], A|HEZ oM E= JisSt 0| 3 ofakel
N ZHEH, sl Alde MAESH Al =7 stolA AlAlsE Zdo| kel = Qict
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« 1able 1. Results of the Dose Range Finding Study and the Additional Dose Rang Finding Study

1) Do=e range finding study

Diose Relative Population Doubling (RPD, %)
{ugimi) -89 (6-18 hr) +50 (5-18 hr) -50 (24-0 hr}
0 100 100 100
19.5 15.6 920 -433
39.1 425 101 NG
78.1 NI BE5 NC
156 NIC 643 237
313 NIC 259 A7
625 NIC -231 NG
1,250 NIC NC NG
2,500 NIC NC NIC
5,000 T NIC NC NG

2) Additional dose range finding study.

Diose Relative Population Doubling (FPD, %)
(bgim) -50 (6-18 hr) -S0 (240 hr)
0 100 100
0.195 91.7 97.5
0.391 38.6 81.9
0.751 94.3 90.3
1.56 25,3 g3.0
3,13 95.4 926
6.25 77.6 74.4
125 64.8 721
250 21.4 125
50.0 57.7 75.3

M/C: RPD was not calculated becausze of cytotoxicity..

Cytotoxicity (%) = 100 - RPD

The methods used to calculate cytotoxicity from cell numbers counted at 24 hours after treatment, that
is, RPD.

1. precipitation.
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« Table 2. Results of In Vitro Mammalian Chromosomal Aberration Study (WMain Study).

Mo, of Member of cels with M of calls with
Sysiem r_DE\ '}f? els structurs sberrafions numerical shamatons | o
YO | V™ | snabeed | ot |osb| ce | ose| 1o | o] csg| g ol (%9 |+om el (39 |end | pol | o (%)
o |l lolololoJolololo | .|of olofels] .| 0
wo [1]ofoolefe]ef 1 o o o
213 M7 notobsened
150 ololt|lalololal 1 4 T ] o
475 | mo e et - 0323 100 e BET
= vy |lololololol2|ol o 2 olo] o o
(E18h} 150 |o|o|ojofo|lo]|of 0 ] 02| 2 0
850 | 94 —— 0 o f1C ) ueeT
w0 |o|lo|lo|o|lo|lo|lo| o i o|lo] o 0
150 0 0 [ o 0 0 [ 0 0 0 0 [\ |
o @2 1010001010000 fopoey L0 L g [0LOL0 e |2
w (1|o|of1|of[1|o] 2 3 o[z2]2 o
0.1 w0 [2|lolwr]1]olo|o] 18 olo| o o
3 3 17e 137 0223
sy | ™ [esg e lo 12l o]0l o] o] 2 23 HEINE o
w0 |ololololololol o ] o1 1
o | 1o —1— - (i} 0 033
w0 |o|o|o|o|olo|o| o ] olo| o 0
28 08 not obsered
wo |lolo|lo|le|lolo|ol o o ool o o
55 | mse - 0 sl 0,323 - 0
- o |ofo|lo|oflof1]|0] 0 1 olo|o [
B3 I FEFTRN oy I ey ISR e s i 7 2 P F
M ommi f e B0 L LD O BLY e i e LR =
w0 |o|lo|lo|o|olo|lo| o ] o|lo| o ]
w0 |o|o|ololofo|of o 0 IERE o
1w | m=a —{ 0.000 0.000 [— 0.667
w0 |o|lolo|o|o|e|o]| o o o[1]1 0
1) w0 |o|lolsm|1|olelof 2 3| . |lo|lele 0
= Ely ] bt 150 |4|2|35|1|of1|o0f3s i i R glo|l o 3 1]
) ololi1lololol ol 4 00| O i
o | 1o e G e WY 100 o 0
w0 [1|elo]1|ole]|o] 2 2 o|lo| o 0
200 %7 not obsered
w0 |olo|lolo|lolo|of o o EIE o
400 | 10 0 ] 0.333
=5 w0 |ololololololo] o o olo| o 1
(24-0 I} B0 (pjolof1]olo|l o)1 1 oflo]a o
g0 | =0z 0.657 DEET 0
wo |o|lo|lolt1|ofefaf 1 1 olo| o 1
'! E Tt [y |:. i 3 [y |:. } k| i : W1 :l |:.
180 | 844 -1 = 0323 0333 - 0
50 [o|ofoflefo]o|e| o o olo] o 2
aE wo |e|olx:li1]ilolalzs W olao| o 0
pg | B - - M 243 - ]
) w0 |s5|olm|lolof1|o]as kT olo| o [

Aberrafion; oy chrometd gap, oSy chronosome gap, oftr chromatd bresk, oe: dhomabd exchange, csh chronosome brask,
== chronosome echange, T3 Fagmentsiion, end: endoredupication, pot pohploidy.

gap-: ‘oal number of ods with structural sberratons edluding gap, gap+: Bl umber of ol with siruciural abemabons incuding gap.

a): Ofhers wars excluded fom the number of cels with chromosons! sbemafions.
MEMC: miormyein G, B{aJP: benzo{a}pyrene, RPD: rebtive populabon doulfing.
Signiicant difference Fomnegate contrd by Fisher's exact st = pa0 01,
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= Table 3. Historical Control Data.

Historical comtrol values of structural aberrations

System -50 (518 hr) +59 (5-18 hr) -55 (24-0hr)
M 44 44 44
Strudural abermation cells
excluding gap (%) 0.477 + 0.468 0659 + 0.938 0.871 +0.004
(Meanz5.D.)
Negale MIN 0 0 0
Range (%)
WAX 1.55 223 229
Poisson-based 95% control limit &
<4 i =5

[structural aberration cell=f300 cells]

Positive control (pg/mL)

MMC (0.1)

BLalP (20.0)

MMC (0.05)

M 2z L 44
Structural aberration cells
Positve  exchding gap (%) 1358 + 2842 14.51 £3.325 3147 +13.13F
(Meanz5.D.)
MIN 5.37 548 16.6
Range %)
M2 bl 35 463
Higtorical comtrol values of numerical aberrations
Syslem -559 [B-18 hr} +59 (6-18 hr) -55 (24-0 hr)
M 44 44 44
e e 0250 +0.270 | 0242 £0300 | 0.288 =0.284
(Meanz5.D.)
Negative MIN 0 0 0
Range (%)
Max 1.03 119 1.1
Poiz=on-based 95% confral limit - oo -3
[numerical abemation cels/300 cels]

S.0.: standard deviation.
Negative control. water for injection, normal saline injection, dimethw sulfoxide, acetone, tetralvdrofuran, efc.
MKC; mitomycin C, B[a]P: benzo{a]pyrene.

M. The tofal number of chromosome aberrafion test.

The above historical control values were obfained from the data pooled from May 2, 2019 to Apr. 23, 2021.

The range was calculated by the confrol limit of X derived from X-R-Rsalue.
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2 AE2 MESZe XNZEFFESS Sprague-Dawley ;Eo| 13F7H gHE HFF04
S (]

e o LE=E Sdesi O oHHdE "otstil, 4x3zkel 3sT|zks dEshod
A =
=

T8 XZsHFES 250, 500 F 1,000 mg/kg/day 50
b

l 2
(FAIS)o= PMSIRD, 2T o4 2 foolalol 13FZb uk= APRoisidc =3
502l 2

24
HZZ 2 1,000 mg/kg/day FOIZolE B=Roz o4 2 s0jElE XILSI0 SO
JteM e BIbE| Slsh 1352 TR0 ¥ 4520l 3=7|2k2 Soict

BET|ZE Sob YuEA BE HME U ARMAT S, oMY ZAL ¥ 2AES
MABIRT, BAYIZE BB F S ZAL EUMSISN HAL BY|S| ETYEF, 27 9
Ho| TR S ZHAE S EICH

ZET|ZF ek, 245 250, 500 ¥ 1,000 mg/kg/day FO{TolA At = 2HEE[X] ZUCH

UubE A #E Ao 2k 250, 500 % 1,000 mg/kg/day FoiFoA  Fo =

QAL B ZA o

ek
o
=
>
o
ol
o
ol
i
ol
N
Ral
N
L
=

HE, AEYFE, ottty ZAL
|

| [ o
250, 500 % 1,000 mg/kg/day F0iZAAM AlHZZE Fofof 7|olst sMEist= ZHE
s S Z3, 2+ 1,000 mg/kg/day F0{ZollAl Zte| Mo 2 MHSEe| 7t E=
2z |

A Zon, =7 250 mg/kg/day F0i,

7 ot~ 500 % 1,000 mg/kg/day 040l A
X 2| (forestomach)2| H|Z(thickening)7} &M=t

He|xAstd  AAF Z3, ek 250, 500 % 1,000 mg/kg/day Fo{#el oM
Helntct2tets  (hyperkeratosis, forestomach), &2tz tcted M (hyperplasia, mucous)
MelHBEAM=ZoCcls M (hyperplasia, squamous cell, forestomach)0| Z&EME|Y1 2= 250,
500 % 1,000 mg/kg/day Fo{ze| AZEOIAM  MZtE M (degeneration,  tubule),
Ml 2t Ml Z I Ab(necrosis,  single  cell, tubule), M ZZHH0|(alteration, cytoplasmic),
F2|2-=2 =X (accumulation, hyaline droplet) EHEs= EoFEMHUICE M (hyperplasia,
Bowman’s capsule)0| ZHatE|iond k= 250, 500 2! 1,000 mg/kg/day F0{72| ZHollA
Ctsl L &l & (infiltrate, mononuclear cell) HE+= EaFQctsd A&  (infiltrate, mononuclear
cell, perivascular), #7Zi 500 2 1,000 mg/kg/day F0{ZollA AMZZE{0| (alteration,
cytoplasmic) 2 ESFAAMIEZ I AF(Necrosis, single cell), 74 250, 500 2! 1,000 mg/kg/day
Fo{FolM ZIfznicts M (hyperplasia, bile duct)o| ZE=E[QICE A7|e] HisEE Cf

0
i)
o

i
sl=s|ziut, slm Faol BES0l SASN oujs giUSL:, folM BEE s
527|2t B8 SOIE ofMs| Es0] SHHstR TESIGIC oA ZIARLE B Al
EAS0IM R2HEPFESS A4S Ao 13T U= FTRO 3 AW, Y 2E
NEEY FOTOIM Helel Wl Aol PEMTNOAELS HEE & Ak ciet
Ml siEEE TEM MAROI  EXSE BS0/mel RE AR



2| &h(extrapolation)st= ZHEM = =MeSA oloj= o
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e

AEER x=HE9 = g

AEel2[A7F Mset M Oz ARESIien], HE 1.10348 X35t

52 AS

B =, Sprague—Dawley (NTacSam:SD), SPF

YMA A SSA

Samtako Inc., Republic of Korea

RETES
Sprague-Dawley S EE= Ciest S/l 2Z2o st sMH& Holst=d 4el A=
ooy, "HlWe = Us AMEI|EXRIE S 5101 MEHSIQCH
Mg, 52 5, 7Y 2 AS
712t a4 =2 T =4 X = H2l(g)
A 7] —
ol Al Al 56 5 117.3-142.7
A 56 5 96.7-124.9
A7 _
=of A A 50 6 170.5-206.5
T ot 50 6 138.4-156.4
oA M .
2ot 2 w3
A% Al S2o 5 Solstn, YUSH BE U ASSHES MABNCH, SE2TZLAH A
HMZeH AAINEM S8 ABIIEAER 2HIGCH B S0 st A o 257(2
SOt o 135 LutSAS ZHEFSIACH
WA 2 AFSARL Al
49 3 =3Pt Bol= s=2 nglo MM FMHEZ 0[35t0d JHAMEAIE ot
AFMROl= dY.-37|2F B2 JAMAEIIEE BESYc AYTZE Joles =2
ZU_E'—IOH TEA= 73."” ?r*o“._ﬂ, NS = M RMHEHS 035101 EAIE otl, AIFAMHAMO|=
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gh=oll thstod 13]/d AAIStR, old=E HAts 238l/d AAlgt 23, SAZIIE ZALoIA
Yot 57| &0l Mttt

=Ty
2 FoHEY FOHAY s=T(HHER)
= (mg/kg/day) (mL/kg/day) a7 or7
10 (1101-1110) 10 (2101-2110)
G1 M=z 0 0.91 +5* +5*
(1111-1115) (2111-2115)
G2 XNE¥T 250 0.23 10 (1201-1210) 10 (2201-2210)
G3 S8YT 500 0.45 10 (1301-1310) 10 (2301-2310)
10 10
G4 N8BT 1,000 0.91 (1401-1410) (240122410)
(1411-1415) (2411-2415)
x =l=d
F04
Foi8Y 448
4% ghg 4750 SYZYAIFE(DT&CRO Study No.: DTN210196) Z 2, 2,000 mg/kg/day
Foizel #Z  1of2[7t ARSI, b 2,000 mg/kg/day FoiTolM  LutSAbo|
olg(AtEzsel M3t H =#FH =F)ol HE=U20, 7 1,000 mg/kg/day H &
2,000 mg/kg/day FoizolA zte| SHiESE S7tet 500, 1,000 R 2,000 mg/kg/day
SOo{olAl 9o FMele| H|E A7i0| BHEE[QUC =2 AlEo Fo{2S AlHo = KIe} F oo
2k, 1,000 mg/kg/days2 AEFe= ddFstil, SH 28 XIS 500 250
mg/kg/dayE 44 SEY H HMIY2ER HYSIRUCh Hi=Zol= Alg=2 A
Sdet dFgel lixz=ds Foisixct

NgEEe YNNE oFYRIL ZT0I2E FTHYEE Mt

FoiWHF2 MEHFE2 0.23 mL/kg, SEF T2 0.45 mL/kg, = H 1SS 0.91
mL/kg2 2 St JHAHE Fo{UH2 =22 MBS 7[E22 EsIC 75048 EHE
Tieh de[E FAIE o|&35t0] 1352 1 13| 2| ol ZH dTF0oisict

2.6. & H AAl
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=

k=1

al
=
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b
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—

Korea)
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31

70

or

300

F
Kfo

mg/dL
mg/dL
mg/dL
mg/dL
c/uL
mL

(Sysmex,

S|

&8t
(UC-1000, Sysmex, Japan)

U]

a
0|4 & 4008, 20A|OF ZHE)

o~ 2l
2 HZA

{

(MASTER-URC/JM, ATAGO,

MEDITAPE® UC-10S

Japan)

Sof
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GLU)
% EH T (Color and turbidity)

2 F A(Sediment)

(Blood, BLD)
2 2K (Volume)

&8 (Protein, PRO)

H
=
H AL

1o

F

—

=
2 H| & (Specific gravity)

& 2| 2 I(Bilirubin, BIL)

RS

7| £ (Ketone, KET)
[

S (Glucose,

B

Em




Japan)

N =
ZE S=0 oistod FH ™ sHRE HAAZI =, BHLo isoflurane=Z  0O}F 5H0
Hicf = o2 2 Ef M S xFstn, EEHZ ol Zo| X235 Cl.
g5 Hohzt En
YAt HA 0.5 mL O] 4 K.-EDTACBCtube
SaAA ok 2 mL 3.2% Sodium citrate tube
ooty AL 1 mL Of¢ Clot activator  vacutainer tube
WS HAL
HHSHN HAls ETFEMTI(XN-1000, Sysmex, Japan)&Z otzfe| =5 ZF s
g= CHE
S ==(Total red blood cell count, RBC) x10%uL
o M A ZF(Hemoglobin, HGB) g/dL
&0t E 3 2| E X[(Hematocrit, HCT) %
BN ™8 (Mean corpuscular volume, MCV) fL
YA MY 222 Y2 (Mean corpuscular hemoglobin, MCH) pg
A MY 222 Y55 (Mean corpuscular hemoglobin concentration, MCHC)  g/dL
kAN = 31 (Reticulocytes, RET) %
S 1 ==(Total white blood cell count, WBC) x10%/uL
g= CHE
B 1 E S 2 (WBC differential)
- @37 (Neutrophil, NEU) %
- 2 I (Lymphocyte, LYM) %
- tHeli 5+ (Monocyte, MONO) %
- S AT (Eosinophil, EOS) %
- @ ¥4 (Basophil, BASO) % 54 OH
S AT (Platelet, PLT) x10%/uL
SIHAE MF et M 2F 2 mLE 3.2% Sodium citrate &5 tubeoll &1, A 22[(3,000
rom, 102)st & EZt2 22|50 g S EAMT[(CA 600, Sysmex, Japan)Z ofzfe| &=
2 SHsIUct
e= oHe
2 EEBIA|ZHProthrombin time, PT) sec
2 22dEEE FEtAEIA|ZH(Activated partial thromboplastin time, APTT) sec
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HUMSIEN ZHAS HFUS MBoIM 05-1A1Z So STAIZ|D, AAE2((3,000 mm,

102)8 & ddg 22|50 gHMstst EMT|(HITACHI 7180, HITACHI, Japan)Z o<

= ThHe
OFAL}H|O| E OFO| = 7| 0| & & (Aspartate aminotransferase, AST) u/L
2t ofod| k7| 0|2 & (Alanine aminotransferase, ALT) UL
QUZtatQl L ATLELA|(Alkaline phosphatase, ALP) u/L
Z0r=FEHR ™ 0| 2 4 (y-glutamyltranspeptidase, GGT) uU/L

T Ue| FE(Total bilirubin, T-BIL) mg/dL
& (Glucose, GLU) mg/dL
sdoli @ A Z 4 (Blood urea nitrogen, BUN) mg/dL
32 OtE| H (Creatinine, CREA) mg/dL
S Z 8 AHZE(Total cholesterol, T-CHO) mg/dL
Z Tt (Total protein, TP) g/dL
2 0l (Albumin, ALB) g/dL
E2|Z2|M 20| E(Triglyceride, TG) mg/dL
Y2 0/22=2 H|(Albumin/globulin  ratio, A/G ratio) -
Z&(Calcium, Ca) mg/dL
Ql(Inorganic phosphorus, IP) mg/dL
LI E & (Sodium, Na) mmol/L
Z & (Potassium, K) mmol/L
& 4 (Chloride, CI) mmol/L

£4

2E =0l tistd FAIEZS —'|E—04 920

|22 1200 isoflurane 2 O}%|5}0]
HCH SO M EHE X[A} A[ZI = A

HS A AISHIC.

F4dE2 AAst 2ZE I=2 os Vel s Sd™stn, HAAMSol it
A ET| S (%)S MESHUCE

'r|(Brain) | Sh=K| (Pituitary gland)

A & (Heart) H| & (Spleen)

o 3 7|2X|(Lung with bronchi) £ Al*(Adrenal gland)

A&+ (Kidney) 11 3H(Testis)

™ 2l M (Prostate) Lt *(Ovary)

Xt= (Uterus) ZH(Liver)

TG

FEN P HFE Fer] A 55
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Bz x=Z
=27 3 ZV|e| BE&E
F42 AAlst 2E 20 hsto] chxe EIIE MESHH 10% ZHASEZEUEISH|
™5kt s, msh ok 2 A[MALR  Davidson's %o XS & O10%
SNASZ=UE N THSHUCE
| Brain =|St=A| Pituitary gland
H=(8 =) Spinal cord (thoracic) % Heart
H[Z Spleen 7|2t Trachea
o % 7[2HX] Lung with bronchi A gl B22EMM* Thyroid gland with parathyroid
gland
7t&M Thymus £ 41 Adrenal gland
AME Kidney 8t Urinary bladder
y
13 Testis £ 13 Epididymis
HEM Prostate ‘d'd Seminal vesicle
Lt Ovary A3 Uterus
= Vagina Zt Liver
Al Esophagus ?| Stomach
& O|X|E Duodenum S8 Jejunum
2|& lleum W Cecum
Z7% Colon A& Rectum
& Pancreas AR ZHE Mesenteric lymph node
ostE =A™ E(ototl, d5t, O|5H)
Submandibular lymph node Salivary gland (submandibular, sublingual and parotid
gland)
ot Sl A|AMZ* Eye with optic nerve SHE 2| 2t Harderian gland
CHE|E X == Femur with bone marrow 8= % &3 Sternum with bone marrow
& Tongue M S ORE (A5 £)
Mammary gland with  adjacent skin (inguinal)
« ol AU[-x=A2 Zefo[Eof = mitt 442 AAlgh
2| T B AL
st 7z =AY AAMAMZE SOPH Fs5Hd AME MEstLl, T ET|=A2
10% sdtsx=2UR ZMHo| EEsICE
=AHe| st A= otefel &7|-=2Z|o| cfsto] HASHULCE
- =7 & 087 ZE A EI[.=A
- NB8EZ ST Fota70o| ZEE HI|exE
- IEZTOIM AlEZo oot dEoz AtRE= HHeyt AEE 2, 8T 2
ST s HUe=A: AME, 9 2 2t

2.7. Xtz2| SAHXE
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Ao Holrl HB, ARMFY, L, FUSX HAL ZUMSISIN HA VS
A= SAS (version 9.4, SAS Institute Inc., U.S.A.)E A235t0] EAHXEZIE AA|SHSGCE
F0{7|2F & FAlEZ2 =™ X Bartlett testE® AA|GI0] SEAM S HAHESIFCHRASTZE
0.05). S&4to] <QIX™=zl™, One-way analysis of variance (ANOVA)E AlA|5H0]
oM (fFel==: 0.05)0] ZE=M Dunnett’s t-teste| CIEHES *'AIOFOE'EF(%SI =U¥E
0.05 2 0.01). S&4to| 7|Zt=|™H | Kruskal-Wallis testE AlA|5t0] Fo|M(R2|l+ZF: 0.05)0]
ZHEtE| ™ Steel teste| CIEAAE S AASIFCHRLIFTZE: 25 0.05 3 0.01).

3l57|12F 4 35722 EMX|= Folded-F AMHE A5t SE4M4ME HAHSIHCHRAFZ=:
0.05). S&421 A2 Student’s t—tests AlA|StD, SE2A4H0| 7|ZtE| ™ Aspin—-Welch t—testS Al
At FeldE2 elstichRelsE: 25 0.05 ¥ 0.01)

(Table 1-1, 1-2, Appendix 1-1, 1-2)

2
& =

0

o, 250, 500 & 1,000 mg/kg/day F0{ollA Atzted|= 2HEEX| EUCEH

, 704 = 2 (salivation)0| 250 mg/kg/day $0449I T 1-40i2[o A F0od

1=2oi2|ollA §F0f 30-772, 500 mg/kg/day F04 74 1-7012|ollAo E0f

991, 27 1-6ofzloflM Fo0{ 8-902, 1,000 mg/kg/day F0izel =7 2-13012|0fA

F0{ 5-91¢, &Z 1-12012|oA F0{ 4-91dof MUMo=z mEEQCE o= F0oi o
=N |

F-I-J

ANHMoR HEE F =YD, Cf2 ABE FRolA AHESE Folof JlolE S4
Harl elFEX| plob AlEEMel Z2lststx XZo| Ft wstz SNSE ools fle
o=z EeErsict

5|=27]2F Sof, % =2 2 1,000 mg/ka/day FOIZOIA LuHEAre] o|AF2 BEE|X
et

. M BSHEt

(Figure 1, 2, Table 2—-1, 2-2, Appendix 2—1, 2-2)

F0i7|2t S¢ek 2k 250, 500 & 1,000 mg/kg/day FOiTOlA CHZEFIL H[IWA|
sAYH o2 7o/l Us MBSt ZHEE X LA UALCE

s|57|2 Sek, 25 1,000 mg/kg/day FO{ZolAM = HWA| SAHSHe=Z Fold
U MSHets 2HEEX] 2AUACH
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7t

H| WA
2

CH =1}
oz =Y

F0{oll A

UACH

olo
s

PN

FoiZoAM Al

1,000 mg/kg/day
1,000 mg/kg/day F0{ollA{ OfAt

al
al

3.3. AlRME
ot 250, 500
£ 1,000 mg/kg/day
CH==t, 250, 500

(7Table 3—-1, 3-2, Appendix 3—1, 3-2)
= eiRict.

(Table 4-1, 4-2, Appendix 4—1, 4-2)

2l E = x| Bfot

a9,

MH 1 wﬁ 1 U
ol £} ol o H
100 R o or
8 <
- Soom oz X
u 10l m MH ol e
o2 or pY ol 20
ol . EN Ho wr =l
_ ) i -|
W Ul MH .o _M”_
L.=._ _”__._._._ mv._._ __On_ O__lﬂw —_
_m._ ol 100 T =
| < 8 () $ =
OI_ et - =
~ E3 o) U KU ﬂm_v._
3 W ol M ™ -
20 d _ .
> =y > oo~ U
= =.__| _*”_A& 100 H_m >
X o ®
) e Al W o
H o < Kl ol 2
pay o) moOr S
X -4 [@)]
_._.__I m w __oo e
S o _
o = rH oo o
O - - _H._*.._ o
y N % © A\ g N <
X H S W . © H =
g T > o = -
~ _ @© g O —~ a
S s M3 4l &
S o X R~ & S
= S 8 3 s
I T hy
§ g% g 4l v 8 g
_,h < &% 3 2 o< o
—_ IA—I - OH 1! — L HW—' -
= FY g2, B P4
O oll =r o
M_v._m . ~ - .___M_ﬂ._._ m_u.m __A_.E o . ~ .
0 :_u ol I © n_o ol
M ™ o Mt M .. ™ o H
T L wWww MU o oW L @
5 I R H 52 8 <
ot o = Kb = o 38 M o 3 = Kk
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ARl SHSHoR Rold U= Wats BHANEX| kgt

— — LS AA

rir

slg7e et 1,000 mg/kg/day FOo{TOlA CHEZ HWAl 2E HALEFOA
S 7old e Hals BEEX] EgACH

lO

. EOHAIBIEIA Z A}

(Table 7—-1, 7-2, Appendix 7—1, 7-2)

FAlETel 2 250, 500 & 1,000 mg/kg/day FoiTolAM Al=Zo| 2olst FE¥e=E
oot = 2o |l)dot

a9, sASH Foldo|l zEE 52 dolgt Hsoz ditEl d=oAMel HaEiut
2HEE X plot S4 e olo|= |iACt

3=+l 2+ 1,000 mg/kg/day FoiTolA  CHETL H[WA 2ZE HALESOA
: 7old U= Hats ZhEE(X] A

|0

3.8. AV |EH

(Table 8-1, 8-2, 9-1, 9-2, Appendix 8-1, 8-2, 9-1, 9-2)

FABEZ 2 1,000 mg/kg/day FOIBolM zbe| Hof U ahEEel Zrb EE
Zotdatol BEEACKText Table 1). Ol Walxalstal ZHAllM RHEE 2t aehstx
Hatel olmE AlEESTol o3 Fatoz motslll, WalEASA ZAlM SAHs)
o|

HEX| ghot S4stH olo|= gidch

Text Table 1. Changes in Organ Weights (Group Means£S.D.)

Group / G1 G2 G3 G4
Dose (mg/kg/day) 0 250 500 1,000
Sex Male

Liver

Absolute (g) 12.81+1.87 13.36+1.71 13.82+1.91 15.36+2.66
Sﬁ,'\‘,"‘_t)"’e (% 2.700.20 2.85+0.22 2.99+0.30 3.270.48"*
Sex Female

Liver

Absolute (g) 6.35+0.36 6.13+0.38 6.14+0.53 7.01£0.62*
E_‘@'Va_t)"’e (% 2.43+0.10 2.38+0.11 2.44+0.14 2.6420.15*

Significantly different from control group: * p<0.05, ** p<0.01.

a9, sASH Foldo|l nhEE gE2 dolgt Hsez it d=oAMel HEiut
2HEE|X] phton], He|ZA{stH ZAolM YEjst HalE SHiskA| flob SdeH o=
gizdct =l52e 2k 1,000 mg/kg/day FOoTolAM =Tzt HlwA 2ZE SEEV[0|A
sASHoZ 7old Us Hats BEEX LACH
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3.9. 74

(Table 10-1, 10-2, Appendix 10-1, 10-2, Attachment 4)

=2 7 3012,
7 9ot2|

FA ™ oM 2| (forestomach)2| H|=(thickening)7t 250 mg/kg/day 507
500 mg/kg/day F0iz2e| =7 9ojz| I F 70o0i2|, 1,000 mg/kg/day F0{=2

2 b2l 10ol2lof Al E=|AcHText Table 2). siE ~E2 HalZASHA ZAloilA 1o
ASshe dEfshY gy Ao, AEEE Foiz eldh 9 U gh=xel IAXFo
ot ®stz mehElch U, MeleE sHEEH x4 MR Exsks SSolxel
Rol2 REE gHEo|Ae| syt EEEX| gob ARt 2| HM(extrapolation)shE BHIOMA =
SMEH olo|s o|ekEt Aoz EehEct Y

Text Table 2. Remarkable Macroscopic Findings

Group / G1 G2 G3 G4
Dose
(mg/kg/day) 0 250 500 1,000
Sex: Male
Findings
Organ Number 10 10 10 10
Examined
Thickening,
Stomach forestomach 0 3 9 9
Sex: Female
Findings
Organ Number 10 10 10 10
Examined
Thickening,
Stomach forestomach 0 0 7 10

sl=oo] 2 =+ & 1,000 mg/kg/day F0ixollA Ol&ad2 ZEEX pEUACEH

3.10. HWal=H 31 ZA}

(Table 11-1, 11-2, Appendix 11-1, 11-2, Attachment 4)

T

ANEEN Tofoh BEE WalxN M Wats AT, 9| U 2N BEEACH

—

ot~ 250, 500 2 1,000 mg/kg/day Fo{iZolM A2 M (degeneration, tubule),
Ml ZebA M Z AL (necrosis, single cell, tubule), MZZE0]|(alteration, cytoplasmic),
X (accumulation, hyaline droplet) E& EoFHUICHE M (hyperplasia,

=

/1

0
H
A

Bowman’s capsule)O| ZEE[ACHText Table 3). ailE AHAES =1} H| W5t A|EZZ
FoiZofl Ao 2MEIE (incidence) EEe M E(severity) 7t ZFALRIM YA ZIUL5H0 A|EHE R

ozt Jggez  EoEg, RElgEsH 0 { EfitEmuynicidde MEzEol,

=

ot



MEtA M Z I AL 2 MO 2 ol WS o|xfMel wstz ELHECE Y L) siE
cHs2 2=V BR = UHFE ASEHUALE, 25H 0] EREO FHeH oo|=

Text Table 3. Incidence and Severity of Remarkable Microscopic Findings of Kidney

Number examined 10 10 10 10 5 5 10 10 10 10 5 5

Kidney
Degeneration, tubule
Minimal
Mild
Total number affected 0 0 0 1 0 2 0 1 3 4 0 0

o o
o o
o o

o
o o
-
o o

-
o w
o &
o o
o o

Necrosis, single cell, tubule
Minimal 0
Mild
Total number affected 1

-
- O =
w O W
~N NN O
- o
N 2
o O O
o O O
o O O
o O O
o O O
o O O

Alteration, cytoplasmic
Minimal
Mild
Moderate
Total number affected

W o o w
o O O o
=N DN
N O~
-0 0 —
o O O o
o O O o
o O O o
o O O o
o O O o
o O O o
o O O o

Accumulation, hyaline

droplet
Minimal
Mild
Moderate
Total number affected

W oow
W o ow
oo -~ b
© -~ K~ b
W o -N
HhO 2w
o O oo
o O oo
o O oo
o O oo
o O oo
o O O o

Hyperplasia, Bowman’s capsule
Minimal
Mild
Moderate
Total number affected

o O O o
o O O o
o O O o
N2 O -
W o o w
- 00 =~
o O O o
o O O o
-0 0 -
NOON
o O O o
o O O o

[l]

ot 250, 500 2 1,000 mg/kg/day Fo{TollA NnjctztslE (hyperkeratosis,
forestomach), A SMZICHs M (hyperplasia, mucous) % M| H I A Z2CHs M (hyperplasia,
squamous cell, forestomach)o| =& E|ACHText Table 4). HE A2AESS Algd=2Z2

] 5o

Fo{ZolAM 2MHIE = METE AN JA SIletol Al =Zo| olst ¥Eoe =z
motEIch MotMzoichaEd 2 MeEgMIMEzcisEMd 2 AlgdE2 Foiz elst 2 i
HhEAMol = aXt3o 2o|gh dtgd Histolof, ol ¢lsto] TctztstEo| SEEE He =z
mot=ich) . MeH™ME 2 MM zZel oMo X=2o| oKXW kNS 3|=E=Ectn
U oLl FE7|7F EE T HIE U HE= 2451 oL) 05| nhEEo] SMMEE
mretstdch O, Mele siEstA FxA dRAFogt EXfst=s S50(AMel F9|o|0d,
Mut=oflM MM EZ=tM (metaplasia, glandular cell) 2 o|2t/#H 2 (erosion/ulcer)Zt Z2 AMlZ
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A = MA F5M0| sHEFE[X] 2bol AfZbof| 2|4 (extrapolation)st= EEAME= SAMEHH
olol& ojekst Zez mehEcH 2

Text Table 4. Incidence and Severity of Remarkable Microscopic Findings of Stomach

Number examined 10 10 10 10 5 5 10 10 10 10 5 5
Stomach
Hyperkeratosis, forestomach
Minimal 0 5 0 0 0 1 0 5 2 0 0 0
Mild 0 1 0 0 0 1 0 3 2 0 0 0
Moderate 0 2 5 0 0 0 0 2 4 2 0 0
Severe 0 2 5 10 0 0 0 0 2 8 0 0
Total number affected 0 10 10 10 0 2 0 10 10 10 0 0
Hyperplasia, mucous
Minimal 0 1 1 3 0 2 0 1 1 0 0
Mild 0 0 0 2 0 0 0 2 1 0 0
Total number affected 0 1 1 5 0 2 0 1 3 5 0 0
Hyperplasia, squamous cell, forestomach
Minimal 0 4 0 0 0 3 0 6 2 0 0 3
Mild 0 5 4 1 0 2 0 4 3 3 0 0
Moderate 0 1 6 9 0 0 0 0 5 7 0 0
Total number affected 0 10 10 10 0 5 0 10 10 10 0 3

250, 500 % 1,000 mg/kg/day F0{ol|A el L& & (infiltrate, mononuclear cell) &=
o a2 crel L&l 2 (infiltrate, mononuclear cell, perivascular)o| 2H&tE|iD, 74 500
1,000 mg/kg/day F0{ollM M ZZEH0|(alteration, cytoplasmic) 2 EF M| Z 3| AH(Necrosis,

single cell)7} 2t&t=|ion], 271 250, 500 2 1,000 mg/kg/day F0{7ollAf Z7H2tntcts M

(hyperplasia, bile duct)0| ZHEMZ|ACHText Table 5). Y AHAES =1} H|IWSI] A|EHZE
2 Fo{TolAM LMEIE E= HETF S U BItsto] Al =20 ot ez Eet
Zlch MEZAE0| 2 SHAMEZIALZ Qs HEM=EZl chsi3t 70| 2S£ 7) 2ty
Me chlpzEle o daFectel LA en odatE oz mokEich Y g2ut 327|272 B2
T UHFE sS=JAAL 25 20| HEHEJLD, OtE ZHM[E| &4t0| ZHEEX| ol S4 s
olo|= UL,
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Text Table 5. Incidence and Severity of Remarkable Microscopic Findings of Liver

Number examined 10 10 10 10 5 5 10 10 10 10 5 5
Liver
Alteration, cytoplasmic
Minimal 0 0 1 0 0 0 0 0 0 0 0 0
Mild 0 0 0 1 0 0 0 0 0 0 0 0
Moderate 0 0 0 1 0 0 0 0 0 0 0 0
Total number affected 0 0 1 2 0 0 0 0 0 0 0 0
Infiltrate, mononuclear cell
Minimal 3 2 0 4 1 1 1 2 3 2 1 2
Mild 0 0 0 1 0 0 0 1 0 1 0 0
Total number affected 3 2 0 5 1 1 1 3 3 3 1 2
Infiltrate, mononuclear cell,
perivascular
Minimal 0 0 1 3 2 3 5 4 3 6 3 2
Mild 0 0 0 1 1 0 0 0 4 2 0 0
Total number affected 0 0 1 4 3 3 5 4 7 8 3 2
Necrosis, single cell
Minimal 0 0 0 4 2 0 0 0 0 0 0 0
Total number affected 0 0 0 4 2 0 0 0 0 0 0 0
Hyperplasia, bile duct
Minimal 0 0 0 0 0 0 1 2 4 0 3
Total number affected 0 0 0 0 0 0 0 1 2 4 0 3
T o, oFH BE BoxNuN HIES HEoN ANATHE EE PHN0E J
B35 02 AlYER e FoeH Aoz meksiyict

- 331 -

rir



2 A" =ZHs5olM, RIZEEFESS 250, 500 2P 1,000 mg/kg/daye| 2oz b
HEo 13372t vts ZAFF0 & A, e ZE AEESE FOTOA Mol #HEL
a0 FSHY(NOAEL)2 ¢dtEE £ gldct ciot, Meles siFstd x4 MX|Foll ot
=x sl ZEo|M H{=Z AlZtol|l 2|4H(extrapolation)sle= ZFoM= SMEE oo|=
ojetst Aoz motxo, Mol HistE A elst NOAELE2 &+ Z5 1,000 mg/kg/daysS
At
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Figure 1. Body Weights of Male 5D Rats
==0G1 - 0 mg/kg/day
—— 52 - 250 mgkg/day
—&r— 33 - 500 mgkg/day
I —i— 34 - 1,000 mg/kg/day
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Figure 2. Body Weights of Female S0 Rats.
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Table 1-1. Summary of Clinical Signg during Dosing Period.

Sex: Mele
Group/ Da

Mo.of ¥
Dose Enifn:ﬁ Clinical sign
(mgkgéday) 1 2 3 4 5 6 7 & 9 10 11 12 13 14
&1 15 MO, 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MO 10 10 10 10 10 10 10 10 10 10 10 10 10 10
250
=] 10 MO 10 10 10 10 10 10 10 10 7 & 10 9 9 9
500 Salivation (after dos ing) a2z e
G4 15 MO 15 1515 1512 & 10 9 3 8 13 3 2 2
1,000 Salivation {afler dos ing) 3 7 6 & 12 & 2 12 13 13
Group/ Day
Dose N,ﬂ'ﬂlf Clinicsl sign
(molkghday) o 15 168 17 18 19 20 21 22 23 24 25 28 27 28
&1 15 MO 1 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MO 10 10 10 10 10 10 10 10 10 10 10 10 10 10
250
2 10 MO 9 9 8 8 5 8 4 5 5 4 7 3 3 8
500 Salivation (aflerdasing) 1 1 2 2 5 4 6 &5 5 & 3 7 7 4
G54 15 MO 2 2 4 4 5 7T 5 3 8 6 3 6 5 M
1,000 Saliation (aflerdosing) 12 13 11 11 10 8 10 12 9 9 12 9 10 4
Group/ Cay
Dose ”_“'“If Clinical sign
(mghgiday) o 29 30 31 32 33 34 35 38 37 35 39 40 41 42
& 15 MO 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MO 10 &8 8 8 9 8% 9 9 8 1010 7 & 8
250 Salivation (afer dos ing) 2l - T R T 3 4 2
G2 10 MO 4 7 5§ 5 3 3 3 4 4 7 7 3 3 3
500 Salivation (aferdosing) 8@ 3 5 5§ 7 7 7 & 8 3 3 7 7 7
G4 15 MO & 1M 8 9 5 5 5 8 7 10 9 5 4 4
1,000 Salhvation (aflerdesing) 7 5 7 6 10 1011 % & 5§ & 10 11 1

NOA: Mo Obs ervable Abnormaality.
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Table 1-1. Summary of Clinical Signz during Dosing Period (continued)

Sex: Mele
Group / Da

Mo. of ¥
Dose Hn;:g Clinical s ign
{mg/kgiday) 43 44 45 48 47 48 49 50 51 52 53 54 55 58
&1 15 MOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MDA 78 77 78 FT 7T 9 8 8 7 8
250 Salivation {sferdosing) 2 4 2 3 3 2 3 2 3 1 2 2 3 2
] 10 MOA 2 3 4 5 68 6 3 3 2 3 3 4 4 5
500 Salivation (sferdosing) 7 7 6 5 4 4 7 7 7 7 7 8 6 §
G4 15 MR 4 5 § 5 7 6§ 4 2 2 3 2 5 8 B
1,000 Salivation (afler dosing) 11 10 10 10 8 9 11 13 13 12 13 10 7 7
Group / Da

Mo. of ¥
Dose 3 ”I Clinical s ign
(mghkgiday) T 57 58 50 80 81 62 63 84 65 88 67 &8 83 TO
&1 15 MDA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
=2 10 MOA 9 1010 1010 9 10 9 10 1010 8 9 9
250 Salivation {afler dosing) 1 1 1 2 1 1
=2 10 MDA 4 4 4 4 45 55 33 57 8 5
500 Saliation (aferdosing) & 86 6 & 8 § 5 &5 7 7 5 3 4 §
G54 15 MOA & &8 &8 B 7T B 6 8 6 10 3 10 8 &
1,000 Saliation {sflerdosingd 7 7 7 7 8 7 9 7 9 5 & 5 7 7
Group/ Day
Dos= ”_“'“If Clinical s ign
imglkgidayy oo F1 72 T3 T4 75 78 F7 TE 79 80 81 82 83 &84
& 15 HOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MR 10 10 10 10 10 1010 7 9 7 7 7 9 10
250 Saliation (afler dos ing) 31 3 3 3 A9
ex) 10 MDA 8 8 7 7 7 7 78 6868 8686 8 7
500 Salivation {aflerdosing) 2 4 3 3 3 3 3 4 4 4 4 4 4 3
G4 15 MOA 9 8 9 8 77 F 7T 7 7 7T 7 & 10
1,000 Saliation {aferdosing) & 8 8 7 8 8 8 &% & 8 & B F 5

NCA: Mo Obs ervable Abnorm ality.
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Table 1-1. Summary of Clinical Signg during Dosing Period (continued).

Sex: MNele
Group/ Dz

No. of ¥
Dose _G GE Clinical sign
{mgkgidayy e §5 8O 87 58 89 90 91
G1 15 NOA 15 15 156 15 15 15 15
1]
=2 10 MOA 10 10 10 10 10 9 10
280 Salivation (after dos ing) 1
G3 10 NOA & 8 8 8 8 8 9
500 Salivation (aflerdosing) 2 2 2 2 2 2 1
=4 15 NOA 10 10 11 11 11 11 8
1,000 Salivation (afierdosing) 5 5§ 4 4 4 4 7

NOA: Mo Obs ervable Abnormeality.
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Table 1-1. Summary of Clinical Signg during Dosing Period (continued)

Sex: Femals
Group/ Do

Mo. of ¥
Dose En:ﬂ;g Clinical s ign
(ma/kgiday) 1 2 3 4 5 8 7 &8 9 10 11 12 13 14
&1 15 NOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
]
G2 10 HOA 10 40 10 10 10 10 10 10 10 40 10 10 10 10
250
G 10 HOA 10 10 10 10 10 10 10 7 7 1010 6 7 6
500 Salivation {afler dos ing) 3 3 4 3 4
4 15 MDA 15 15 15 1312 9 9 5 12 14 5§ 5 & &
1,000 Salivation {afier dosing) 2 3 6 6 10 3 1 10 10 10 10
Group/ Da

Mo. of ¥
Dose 5 GI Clinical s ign
(mg/kgiday) A 15 18 17 18 19 20 21 22 23 24 25 2§ 27 28
&1 15 NOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
]
G2 10 MDA 10 10 10 10 10 10 10 10 10 10 10 10 10 10
250
=2 10 MDA 7 6 8 7 8 7 8 7 7 7 8 8 & 8
500 Salivation (aferdasing) 3 4 2 3 4 3 4 3 3 3 4 2 2 4
G 15 MDA 5 5§ 5 5§ 9 8 3 2 & 6 & 9 10 8
1,000 Salivation (aferdosing) 10 10 10 10 & 7 12 13 9 9 7 & & 7
Group/ Day
Doze ”_“"“If Clinical s ign
(mohgday) e 29 30 31 32 33 34 35 38 37 35 39 40 41 42
&1 15 HOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
]
G2 10 HOA 10 & 9 10 10 10 10 10 10 10 10 10 10 10
250 Salivation [after dos ing) 2 1
G2 10 NOA 9 &8 8 7 7 f T 7T 983 4 7 & 7
500 Salivation {aflerdosing) 1 2 2 3 3 3 3 3 1 1 8 3 2 3
G4 15 MOA 12 9 9 7 7 7 7 9 9 12 8 4 4 8
1,000 Salivation (sferdosing) 2 € & &8 & 8 &8 & @8 3 7 1111 @

NOA: Mo Obs ervable Abnormeality.
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Table 1-1. Summary of Climical Signg during Dosing Period (continued)

Sex: Female
a- In'
b Mo. of o ; Day
Dose R Clinical s ign
{mg/kgiday) 43 44 45 45 47 48 49 50 51 52 53 54 55 58
Gl 15 MOA 16 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 NOA 10 1010 8 9 9 9 9 9 10 10 10 10 10
250 Salivation {afler dos ing) LI N G R
G3 10 NOA 9 9 9 68 6 68 6 6 6 &8 7 7 B B
500 Salihvation (aferdosing) 1 1 1 4 4 4 4 4 4 2 3 3 2 2
4 15 MOA 6 7 7T 6 5 5 5 5 7 9 F 7 9 10
1,000 Salhation {aferdosing) 9 8 & 9 10 10 10 10 8 & &8 & & 5
Group/ Oa

Me. of L
Dose B ‘“I Clinical sign
(mglgiday) e 5T 58 59 60 81 62 83 84 85 68 67 88 89 7O
Gl 15 NOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 MOA 10 10 10 10 10 10 10 10 10 10 10 10 10 10
250
=3 10 NOA 2 8 8 &8 8 8 5 5 5 8 F 7 7 B
500 Salhation {aferdosing) 2 2 2 2 1 4 5 5 5 4 3 3 3 2
G4 15 NOA 10 1010 10 9 8 F 7 & & 9 & 10 11
1000 Salivation (sfierdosing) 5 5 5 5 & 7 8 7 7 8 7 5 4
Group/ Day
Dose ”_“"“If Clinical s ign
(mokgiday] e 71 72 73 T4 75 FB T7 7S 79 80 81 52 B3 B4
&1 15 NOA 15 15 15 15 15 15 15 15 15 15 15 15 15 15
0
G2 10 NOA 10 10 10 10 10 10 9 10 10 10 10 10 10 70
25D Salivation (afler dos ing) 1
G3 10 MOA 8 8 8 8 8 &8 658 8 68 8 8 7 8 7
500 Salivation {sflerdosing) 2 2 2 2 2 2 4 4 4 4 4 3 4 3
G4 15 MNOA M 1111 111111 9 89 9 9 9 9 9 10
1,000 Saliation (sflerdosing) 4 4 4 4 £ 4 8 8 B B &8 8 8 5

NOA: Mo Obs ervable Abnormeality.
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Table 1-1. Summary of Clinical Signz during Dosing Period (continued)

Sex: Female

Group/

Day
Dose N,{}'EL Clinical sign
{mgkgiday; SO 5 86 87 S8 89 90 91
G1 15 N 15 15 15 15 15 15 15
o
G2 10 NO® 10 10 10 10 10 10 10
250
G3 10 N 9 010 8 8 9 10
500 Salivation (sfier dosing) 1 z 1 o
G4 15 NO® 0 11 11 10 8 9 9
1000 Salivation (sflerdosing) 5 4 4 5 7 B 8

NCA: Mo Obs enable Abnormality.
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Table 1-2. Summary of Clinical Signg during Recovery Period

Sex: Mele

Sroup / Mo. of _— L Day

Dose R Clinical sign

(mgkgidsy 92 93 94 95 98 97 98 99 100 101 102 102 104 105
G1 5 NOA 5 5 5 5 5§ 5§ 5 5§ 5 § &K 5§ 5§ 5
0

G4 5 NOA 5 5 5 5 5§ 5 5 5 5 5 &5 5 5§ 5
1,000

Group / Day

Dose N_G'G; Clinical sign

imglgdsy 108 107 108 109 110 111 112 113 114 115 118 117 118 119
Gl E NOA 5 5 5 5 § 5 5 5§ 5§ 5§ 5K § 5§ &5
0

G4 5 NOA 5 5 5 5 5§ 5 5 5 5 5 5 5 5§ 5
1,000

Sex: Female

Group / Day

Dose N_G'G; Clinical sign

(mgigdsy 92 93 94 95 95 97 95 99 100 101 102 102 104 105
&1 5 NOA 5 5 5 5 § 5 5 5 5 5 5K 5§ 5§ &
0

G4 5  NOA 5 5 5 5§ 5§ 5§ 5 5§ 5 5§ 5 5§ 5 5
1,000

o) Mo. of . ) Day

Cose i Clinical sign

(mgkgiday 108 107 108 109 110 111 112 113 114 115 116 117 118 119
Gl 5 NOA 5 5 5 5 5§ 5 5 § §E 5 K 5§ B 5
0

G4 5 NOA 5 5 5 5 § 5 5 5§ 5§ 5 5 § 5§ 5
1,000

NOA: Mo Obs ervable Abnormeality.
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Table 2-1. Summary of Body Weightz during Dosing Period .

Sex: Mele (@)
Group/ Week
Dos e (mghkg/day) 0 1 2 2 4 5 a
=1 Mean 187.5 2481 301.4 3418 arza 285 1 4172
] SD. 9.6 10.8 14.9 207 26.0 278 31.5
M 15 15 15 15 15 15 15
[c] Mean 188.2 2488 300.4 338.5 387.4 390.9 410.5
280 SD. a7 15.7 221 259 .3 24 5 L
M 10 10 10 10 10 10 10
E2 Mean 187.2 245 4 2853 2331 3819 848 4048
500 SD. 20 129 19.1 248 23 324 T
M 10 10 10 10 10 10 10
=4 Mean 188.1 2449 295 .4 3383 3887 389.0 4097
1,000 5D. a7 13.1 18.0 245 285 327 382
M 15 15 15 15 15 15 15
Group/ Week
Dos e {mghg/day) F B ) 10 11 12 13
&1 Mean 435 .4 4507 4871 4809 491 .4 498 5 BO5.4
Q SD. 33.9 35.7 37.9 38.1 40.3 41.8 41.2
M 15 15 15 15 15 15 15
G2 Mean 430.8 4438 4802 472.5 4821 4578 4948
28D SD. 88 409 4313 457 479 480 £1.0
M 10 10 10 10 10 10 10
=2 Mesn 4248 4409 4582 4875 4773 4832 4802
500 SD. 398 440 445 481 498 51.5 526
M 10 10 10 10 10 10 10
G4 Mean 4303 4430 4558 488 2 475.5 484 1 4898
1,000 SD. ITE 414 43.1 428 443 448 48 5
M 15 15 15 15 15 15 15
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Table 2-1. Summary of Body Weightz during Dosing Period (continued).

Sex: Female (g}
Group/ Week
Dos e (mghg/day) 0 1 2 3 4 5 5]
=1 Mean 148.4 174.8 197 .4 211.1 Z¥7.5 2355 2437
0 SD. 49 7.8 28 11.8 14.0 15.3 12.0
M 15 15 15 15 15 15 15
G2 Mean 147.2 171.7 194.0 209.1 2202 231.8 2448
250 5D. 48 B8 11.4 a0 12.8 18.5 248
M 10 10 10 10 10 10 10
=2 Mean 148 5 171.2 191.0 205.4 217.8 2278 2358
500 s5D. 40 89 10.8 11.8 12.0 138 13.4
M 10 10 10 10 10 10 10
G4 Mean 149.0 176.3 2003 2145 2279 2407 2489
1,000 sD. 4.4 8.1 9.4 11.2 14.1 159 15.8
M 15 15 15 15 15 18 15
Group/ Week
Dos e {mghkgiday) 7 ] o 10 11 12 13
=1 Mean 2528 2585 2835 26885 2737 2788 2818
0 sO. 14.4 14.9 18.8 168.9 15.2 14.7 14.4
M 15 15 15 15 15 15 15
&2 Mean 250.0 2508 2572 262 4 268.7 273.4 274.5
250 5D. 18.8 18.5 20.4 19.8 19.7 189 20.2
M 10 10 10 10 10 10 10
=2 hiean 240.7 2493 257.0 2584 283.1 2853 2887
500 SDO. 14.0 12.6 15.4 13.5 14.0 15.0 14.1
M 10 10 10 10 10 10 10
G4 Mean 251.9 2599 288.0 270.1 278.7 280.1 280.4
1,000 sD. 15.9 17.2 18.3 15.7 18.2 168.3 18.5
M 15 15 15 15 15 15 15
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Table 2-2. Summary of Body Weights during Recovery Period.

Sex: Mele {a)
Group/ Week
Dos e (mgkg/day) 13 14 15 18 17
G1 Mean 5178 5188 R2AT.T 5340 5342
0 5D. 237 233 233 2141 19.5
M 5 5 5 5 5
G4 Mesn 470.0 4728 4798 4889 488.4
1,000 5D. 50.7 508 51.8 514 50.5
M 5 5 5 5 5
Sex: Female a)
Group/ Week
Dose (mghkg/day) 13 14 15 18 17
G1 hMean 2821 2874 290.4 2923 2832
0 5D. 25 120 12.1 102 14.0
M 5 5 5 5 5
G4 Mean 280.2 2808 2845 2882 289.2
1,000 5D. 207 193 228 228 07
M i 5 5 5 5
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Tahble 3-1. Summary of Food Consumption during Dosing Period.

Sex: Mele (giday)
Group/ Week
Doz e (mgkg/day 0 1 2 3 4 5 i)
&1 Mean 277 258 31.8 328 32.5 31.8 31.1
1] SD. 1.9 1.5 1.8 1.8 20 20 20
N 15 15 15 15 15 15 15
G2 Mean 7T 292 231.2 3.7 318 31.4 31.0
250 sD. 28 2.8 3.0 3.1 3.2 3.0 3.2
N 10 10 10 10 10 10 10
=3 Mean 25.9 28.8 30.0 31.1 31.1 31.1 30.2
500 SD. 20 1.8 1.9 23 2.4 2.4 2.4
N 10 10 10 10 10 10 10
e Mean 250 29.5 31.8 33.0 33.1 32.9 322
1,000 SD. 1.4 20 27 28 29 29 3.0
N 15 15 15 15 15 15 15
Group/ Week
Dos e {mghkg/day) T 5 ) 10 1% 12 13
&1 Mean 31.0 30.8 31.3 31.1 31.1 30.3 30.8
a sD. 1.8 1.8 1.9 2.1 23 2.3 25
N 15 18 15 15 15 15 15
E2 Mean 31.1 30.7 31.3 30.5 30.5 28.9 30.0
2580 SD. 29 29 29 3.0 29 *TF 3.2
N 10 10 10 10 10 10 10
=3 Mean 30.8 31.0 20.2 30.8 30.0 29.8 295
250 sD. 28 3.1 25 29 27 2.4 27T
N 10 10 10 10 10 10 10
=4 IMean 328 322 32.1 31.8 31.2 31.3 31.0
1,000 sD. 3.0 3.0 28 2.9 28 3.3 3.3
N 15 15 15 15 15 15 15
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Table 3-1. Summary of Food Consumption during Cosing Pericd (continued)

Sex: Female {giday)
Group/ Week
Dos e (mghkg/day) ] 1 2 3 4 5 ]
G1 Mean 18.0 211 1.5 211 225 215 211
0 SD. 1.9 1.2 0.9 1.4 1.7 1.7 1.5
N 15 15 15 15 15 15 15
G2 IMean 17.8 205 218 214 21.5 218 22.4
250 5D. 32 1.6 1.8 1.1 20 21 29
M 10 10 10 10 10 10 10
G3 Mean 18.7 202 208 213 1.7 218 227
500 sSD. 28 1.8 1.9 1.2 1.5 1.8 4.8
N 10 10 10 10 10 10 10
G4 Nean 18.7 21.4 22.4 223 231 229 225
1,000 SD. 29 20 1.8 23 3.0 24 22
M 15 15 15 15 15 15 15
Group/ Week
Dios & {mgkgiday) 7 8 ] 10 11 12 13
G1 Mean 218 208 220 207 21.0 218 e
0 SD. 1.1 1.9 1.8 1.7 1.5 08 1.9
N 15 15 15 15 15 15 15
G2 Mean 21.0 19.3 21.0 208 211 217 19.9
250 5D. 28 1.8 1.8 1.7 1.4 1.8 1.4
N 10 10 10 10 10 10 10
G3a Mesn 222 218 229 213 0.7 217 228
500 5D. 38 3.0 39 47 1.2 2.8 T3
M 10 10 10 10 10 10 10
G4 NMean 219 220 223 21.7 22.4 22.4 21.8
1,000 50. 2.4 23 2.4 20 1.8 1.8 20
N 15 15 15 15 15 15 15
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Table 3-2. Summary of Food Consumption during Recovery Period

Sex: Male {gday)
Group/ Week
Dos e {mghkgiday) 14 15 18 17
G1 Mean 288 292 237 27
0 5.D. 24 22 24 1.4
N 5 5 5 5
=4 Mean 295 293 239 ®2
1,000 5.0 35 38 30 34
M 5 5 5 5
Sex: Female {giday)
Group/ Week
Dos e {mgfkg/day) 14 15 18 17
G Mean 218 218 228 208
0 5.0. 09 15 09 22
N 5 5 5 5
54 IMean 204 213 214" 19.7
1,000 5.0. 13 15 0g 1.5
N 5 5 5 5
Significantly different from control by Student ttes t: = p<D 05, o
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Table 4-1. Summary of Ophthalmological Examination of Main Groug

Sex Male
Right & Left eye
Group / N . e ot
0. o i - i 4
Dosa ! . Findingz Eupll e Trans P:upll i Trans
(mgkgiday) anima light e parent Fundus | light deymont parent Fundus
reflex media reflex media
=1 5 MNormal 5 5 5 5 ] 5 5 5
0
=2 5 Mormal 5 5 5 5 5 5 5 5
250
=3 5 Mormal 5 5 5 5 5 5 5 5
500
54 5 Mormal 5 5 5 5 5 5 5 5
1,000
Sex Female
Right eye Left eye
Group/ N § - :
Dasa .{}.c Findings Pupil Aok Tramns- Pupil P Trans -
|mgkgidsy animak light G parent Fundus | light I parent Fundus
: reflax oo media refiex o8 media
51 5 MNormal 5 5 B 5 5 5 5 5
0
=2 5 MNormal 5 i) 5 i 5 5 5 5
250
=3 5 MNormeal 5 5 5 5 5 5 5 5
500
G4 5 MNormeal 5 5 5 5 5 5 5 5
1,000
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Table 4-2. Summary of Ophthalmological Examination of Recovery Group

Sex Male
Right eye Left e

Group / " . it s L

o, O i i i -
Dos & ; Findings F':IJP-I| i Trans Eupll Bk Trans
[mgkg/day animak light Mo parent Fundus| light it parent Fundus
' reflex g media reflex CoaE media
&1 5 Normal 5 5 5 5 5 5 5 5
o
52 5 Normal 5 ] 5 5 5 5 5 5
1,000
Sex Female

Right Left &
Sroup/ Mo, of i — i =
Doge o g Findings P:upll Brierior Trans- Eupll Aodstion Trans-
(mghkgiday anima light S parent Fundus| light Loy parent Fundus
reflex e media reflex =4 media

=1 5 Normal 5 5 5 5 5 5 5 ]
o
54 5 Normal i ] 5 5 i) 5 ] ]
1,000
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Table 3-1. Summary of Urinalysie of Main Group

Sex Iale Female
Group/Dose i G2 G3 G4 G1 G2 =3 54
(mgkgiday) a 250 500 1,000 0 250 500 1,000
Mo, of animak 5 5 5 5 5 5 5 5
elume Mean 100 9.4 a7 11,7 49 4 E4 T3
{mL}) 5.D. 23 34 38 432 1.8 2.5 1.5 25
Caolor Fale Yellow 1 1 1 1

Yellow 4 5 4 £ 5 B 5 4
Amber
Red
Trans parency Clear =} 4 5 5 5 5 4 5 5
Cloudy {1+) 1 1
Turbid {2+}
Blood Megatve [—} 3 3 3 3 5 5 5 5
[ohL) 10 (£} 2 2 2 e
20 {14}
50 {2+)
250 (24}
Bilirubin Negative [—) 5 5 5 5 5 5 5 5
{mgadL) 0.5 {14}
1 {24}
2 (3+)
Ketone Megative [—) 4 5 5 4 5 5 5 5
{mgadL) 10 [1+) 1 1
30 {24}
20 E]
Glucos e Negative [—) i il i il i) 5 5 5
(L) 50 ()
100 1+
250 {24}
500 3+
2000 4+
Protein Megetive (-]
(mgsdL) 15 {t) 1 1 1 1
30 1+ 3 1 1 4 3 4 2
100 {24} 1 2 2 1 1 1 2
300 3+ 1 2 1
1000 {4+ 1 2 1
pH 5.0
5.5 3 1
8.0 1 2 3 1 2 4
8.5 1 3 2 2 2
7.0 2 2
T.5 2
8.0 2 2 2
8.5 1
9.0
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Table 3-1. Summary of Urinalysis of Main Group (continued).

Sex Male Femasale
Group/Dose =1 =2 =3 G4 G1 G2 =3 =4
(mgkg/day) 0 250 500 1,000 ] 250 500 1,000
MNo. of animak E E E E 5 5 5 5
Casf 0 =) 5 5 5 5 5 5 5 5
{per HPF}*™ 1-5 1+

8-10 (24}
=10 3+
Epithelial cell” L] -} 5 5 5 5 5 5 E E
{perHPF™ -5 {14}
8-10 {24}
>10 {3+
Ervihroove’ 4] {—¥ & 5 5 5 5 5 5 5
{per HPF)* 1-10 (14}
11-50 {24}
51-100 {3+
=100 44}
Leukoote” 0 -} 5 5 5 5 5 5 5 5
{per HPFR)* 1-10 {14}
11-50 (24}
51100 (3+}
=100 4+
Specific gravity 1.000-1.010
1011-1.020
1021-1.030
1031-1.040
1041-1.080 1 1 2 1 3
1.051-1.080 3 1 1 1 1 1 1
1081-1.070 1 1 1 2 1 1 1
1071-1.080 1 3 2 1 1 1
1081-1.050 1 2 1
1091-1.100 i
=>1.100 1
" Sediment

* at 20 view mioros copic findings per High-power field (=400).
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Table 53-2. Summary of Urinalysiz of Recovery Group

Sex Male Femals
Group/Dose &1 G4 G1 G4
(mgkgiday) a 1,000 a 1,000
No. of animals 5 5 5 5
iolume Me=an 78 82 52 8.7
{mL) 5D. 1.1 22 0.4 23
Color FPale Yellow 1 1

Yellow B i) 4
Amber
Red
Trans parency Clear -} 4 4 5 4
Cloudy {1+ 1 1
Turbid (2+) 1
Blood Negative [—) 4 3 5 5
{cfipl) 10 (] 2
20 {1+
4] 2+ 1
250 2+
Bilirubin Negative {—} 5 i1 5 5
{mg/dL) 0.5 {1+
1 2+
2 (34
ketone Negetive [—) 2 4 i i1
{mg/dL} 10 {1+ 3 1
30 2+
80 (3+)
Glucose Negative [—) 5 ] 5 B
{mg/dL} 50 EY]
100 {1+
250 2+
500 3+
2000 )
Frotin Megative ([—}
{mgsdL) 15 (%) 1 1
30 (14) s 2
100 (24} 1 3 2
200 (3+) 1 1
1000 (4 3 1
pH 5.0
5.5 1
8.0 1 1
B.5 2 1
7.0 1 1 1
7.5 2 1
8.0 1 3 1 1
2.5 1 1
9.0
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Table 3-2. Summary of Urinalysiz of Recovery Group continued)

Sex Male Female
Group/Dose = G4 1 G4
{mgfg/day) a 1000 i 1,000
Ne. of animals 5 B ] 5
Cast 0 =) 5 5 5 5
(per HPF)® 1-5 {14

810 (24
=10 {34}

Epithelial cell™ 0 =) 5 5 5 5
{par HPF)= 1-5 {14
810 {24)
=10 {3+

Ervthrocyte” 0 (=) 5 5 5 5
{per HPF}= 1-10 1+
11-50 {24
51-100 (34}
=100 {H)

Leuk ooyte 0 (=] 5 5 5 5
(per HPF)® 1-10 (14

11-50 {24
51-100 ]
=100 {4+)

Specific gravity 1.000-1.010
1.011-1.020
1.021-1.030
1.031-1.040 1
1.041-1.050 1
1.051-1.080
1.081-1070
1.071-1.080 2
1.081-1.080 3 1
1.081-1.100 1

=1.100

EEW I ey

" Sediment
*: at 20 view mioos copicfindings per High- power field (=400}
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Table 6-1. Summary of Hematology of Main Groug

Sax: Mele
Group/ RBC HE8 HCT MCW NWCH NCHC PLT RET
Dos e {mgkgiday) x1'\:.'F."|.|L gidL F= fiL ra gL x'I":"-'.'|.|-L T
51 Mean B8 1681 453 510 18.1 355 1058 220
Li] 5.D. 029 [ 1.3 12 0.8 05 58 0.25
N 10 10 10 10 10 10 10 10
52 Mean 889 15.8 4.8 B3 17.8 354 1101 244
250 5.D. 047 0.5 11 28 1.0 04 125 037
N 10 10 10 10 10 10 10 10
53 Mean 904 158 448 498 17.5 353 1130 219
500 5.D. 013 0.9 1.8 21 1.0 08 52 013
N 10 10 10 10 10 10 10 10
G4 Mean BB 157 4.4 =20.1 17.7 354 1181 217
1,000 5.D. 045 0.7 1.5 28 1.2 or 151 019
N 10 10 10 10 10 10 10 10
Group/ WBC NEU LYW MONO BECS BASO FT APTT
Dose (mgkgiday) =1074L Y Y Y £ £ s2C SEC
G1 Mesn 8543 178 722 88 1.3 03 83 18.5
Li] 5.D0. 152 8.3 8.9 24 0.5 0.1 02 0.5
N 10 10 10 10 10 10 10 10
52 Mean 595 169 721 98 1.2 oz 82 18.2
250 5.0. 1.18 3.4 4.1 19 0.5 0.1 0.2 0.9
N 10 10 10 10 10 10 10 10
53 IMean ThH2 18.0 1.3 B2 1.3 oz 82 18.2
500 5.0, 188 438 5.9 18 0.8 0.1 0.2 0.7
N 10 10 10 10 10 10 10 10
54 Mean 815 18,7 1.8 938 1T oz 8.0 18.2
1,000 5.0 129 3.4 47 17 0.7 oo 03 0T
N 10 10 10 10 10 10 10 10
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. Table 6-1. Summary of Hematology of Main Group (continued).

Sex: Female
Group/ RBC HGB HCT MCW MCH MCHC PLT RET
Dose (mghkgiday)  =10°qL g/dL e fiL Pg gl =10% k4
&1 hean BA2T 153 43.1 22 18.5 354 1025 238
0 5.0. 039 0.4 1.3 1.7 1.0 a9 ] 0.19
N 10 10 10 10 10 10 10 10
352 Mean 818 154 434 53.1 18.8 354 1005 2.41
250 5.0. 043 0.5 1.7 17 o7 05 100 0.38
N 10 10 10 10 10 10 10 10
G3 Mean B27T 154 435 525 18.8 353 1075 214
500 5.0. 032 0.8 1.8 17 o7 05 111 0.32
N 10 10 10 10 10 10 10 10
G4 Mean 817 152 429 525 18.8 354 1082 227
1,000 5.0 025 0.3 1.0 18 0.7 05 54 0.30
M 10 10 10 10 10 10 10 10
Group/ WBC HEU LYmM  MONO EQOS BASO PT APTT
Dose {mghgiday) =107l % % % * * == =
G1 Mean 307 142 770 g8 1.8 oz k] 147
0 5.0. 054 51 5.2 15 0.8 oz 02 07
N 10 10 10 10 10 10 10 10
G52 Mean 297 143 T8.4 71 20 oz k] 14.3
250 5.0. 08E 8.2 9.3 17 0.8 oz 0.3 08
M 10 10 10 10 10 10 10 10
G3 NMean 353 14.1 7g.2 T4 22 oz k] 14.8
500 5.0. 085 70 7.2 18 0.8 01 0.3 0.8
M 10 10 10 10 10 10 10 10
G4 Mean 337 128 9.4 8.1 1.8 01 ] 14.8
1,000 5.0. 114 45 8.0 18 T 0.1 03 09
N 10 10 10 10 10 10 10 10
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Table 6-2. Summary of Hematology of Recovery Group.

S=x: MNele
Group/ RBC HGB HCT MCW MCH  MCHC PLT RET
Dos e (mgkgiday) =10%4L gadl kS filL pg gidl =100l %%
=1 Mean 909 180 458 BD.2 17.8 352 1081 218
a 5.0 0.38 06 15 1.2 08 04 159 24
M 5 5 5 5 5 5 5 5
G54 Mean 9.15 180 459 0.2 17.5 342 1048 215
1,000 5.0 028 0z 08 0y 04 04 188 022
N 5 5 5 5 5 5 5 5
Group/ WBC NEU LM MONO EOS BASO PT APTT
Dos e (mg/kgiday) =104 £ £ = £ £ s=0 ==
G Mean 208 158 T4E8 8.1 13 oz 8.4 17.1
0 5.0. 204 38 49 1.9 05 01 0.4 08
N 5 5 5 5 5 5 5 5
=4 Mean 8.74 171 743 T 1.4 oz 2.1 18.9
1,000 5.0. 1.84 Ty 98 28 oy 01 0.4 T4
N i 85 85 85 5 5 5
Sex: Female
Group/ RBC HGB HCT MCW MCH  MCHC PLT RET
Dos e (mgikgiday) =107l gl % fL £g gl =10%pl %
&1 Mean B.27 154 435 B2.7 18.8 353 1000 228
0 5.0. 0.52 05 15 21 08 04 111 0.59
N 5 5 5 5 5 5 5 5
G4 hMean 543 157 438 521 18.8 35T 1051 2.10
1,000 5.0. 0.33 03 04 1.6 oy 05 116 023
M 5 5 5 5 5 5 5 5
Group/ WwBC NELU LY MOND EOQS BASD PT APTT
Dose (mg/kg/day) =1074L % % % e e 8T =
&1 Mean 3.28 100 204 7.3 22 o2 78 14.4
0 5.0. 0T 22 41 22 03 oz 03 1.3
N 5 5 5 5 5 5 5 5
=4 Mean 297 117 LEE T 28 0z 7.7 15.5
1,000 5.0. 0.99 30 55 23 12 o2 0.1 L+]
M 5 5 5 5 5 5 5 5
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. Table 7-1. Summary of Blood Chemistry of Main Group.

Sex: Male
Group/ AST ALT ALP GGT T-BIL T-CHO TG GLU BUN
Dos e {mgfkg/day) L LiL L L mgydiL. mgdlL mgdL mgdd L mgdiL
G1 hean T8O 400 2971 0.47 0.0 83 45 173 161
0 5.0 218 154 i 0.50 0.02 11 17 15 15
M 10 10 10 10 10 10 10 10 10
G2 hean 8848 383 MaY~- 045 0.03 81 50 170 140
250 5.0 125 20 7.3 0.45 0.02 12 32 18 12
M 10 10 10 10 10 10 10 10 10
G3 Mean TBa 393 nr2= 022 0.04 24 84 189 148
500 5.0 2028 94 ¥F.3 0.18 0.02 14 30 14 1.1
M 10 10 10 10 10 10 10 10 10
G4 Mean 899 407 2pyY = 032 0.03 129 a8z 184 140 ¢
1,000 5.0 187 159 35.1 0.35 0.03 B4 101 17 a8
M 10 10 10 10 10 10 10 10 10
Group / CREA T ALB IP Ca Ma K Cl AG
Dos e {mg'kg/day) mgudiL. gidL gidL mgsd L mgydL. mmoifL mmoiL nmodL ratio
G1 Mean 047 82 23 5.34 99 142 4.8 102 0.80
L] 5.0. 004 01 0.1 0.29 {13 1 0.3 2 0.04
M 10 10 10 10 10 10 10 10 10
G2 Mean 044 61 23 .44 99 142 4.8 103 0.59
250 50 005 01 0.1 0.20 0z 1 0.3 2 0.03
M 10 10 10 10 10 10 10 10 10
G3 Mean 042 83 24 5.51 10.1 142 4.8 102 0.80
500 50 005 01 0.1 0.27 03 1 0.3 1 0.04
M 10 10 10 10 10 10 10 10 10
G4 Mean 044 82 23 5.89 10.1 142 4.7 101 0.80
1,000 5.0 009 01 0.2 047 03 1 0.2 2 0.07
M 10 10 10 10 10 10 10 10 10

Significantly diferent frem control by Dunnetfs tiest: = p20.05, == p<0.01.
Significantly diferent from control by Steel tes t # p<005.
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Table 7-1. Summary of Blood Chemistry of Main Group (continued).

Sex: Female
Group /! AST ALT AlP GGT T-BIL T-CHO TG GLU BUN
Dos e (mg/kg/day) L L uL L mgdL gL mgy'diL mgdd L mgydiL
G1 Wean 20E 2To 2054 1.18 0.04 B2 12 143 160
L] 5D 234 5.1 539 0.80 0.0z 15 4 17 12
N 10 10 10 10 10 10 10 10 10
G2 Mean 745 295 2118 1.15 0.04 83 15 148 151
250 5D 118 Th 5.3 0.59 0.03 18 4 25 15
N 10 10 10 10 10 10 10 10 10
G2 Mesn 789 282 187.7 1.25 0.02 24 17 142 148
500 5.0 101 33 ELN 0.43 0.02 16 & 14 18
N 10 10 10 10 10 10 10 10 10
G4 Mesan 72T |2 121.8 1.38 0.03 99 21 128 148
1000 5.0. 158 37 443 0.58 0.02 15 & k] 25
N 10 10 10 10 10 10 10 10 10
Group/ CREA ] d ALB IF Cs MNa K Cl AIG
Dos & {mg/kg/day) mgydiL gidl gfdL mgédL mgadL mmodL meFL mmelL ratic
G1 Wesn 053 6.1 25 248 95 143 4.2 105 0.89
L] 5.0 004 oz 0z 0.54 oz 1 0.3 1 0.04
M 10 10 10 10 10 10 10 10 10
G2 Mean 042 6.1 2.5 270 8.5 142 4.2 104 0.70
250 5.0 003 0.1 0.1 0.55 02 2 0.2 2 0.05
N 10 10 10 10 10 10 10 10 10
G2 Mesn 048 8.1 25 491 96 143 4.4 105 0.89
500 5.0. 003 oz 0.1 0.48 03 1 0.1 1 0.03
N 10 10 10 10 10 10 10 10 10
G4 Mean 047 80 25 5.26 == a7 143 4.4 105 0.7
1000 5.0 004 01 0.1 0.80 oz 1 02 2 0.04
M 10 10 10 10 10 10 10 10 10

Significantly diferent from control by Dunnetfs tiest: = p20.05, = p<001.
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Table 7-2. Summary of Blood Chemistry of Recovery Group.

Sex: Mele
Group/ AST ALT AP GGET T-BIL T-CHO TG GLU BUM
Dos e {mg/kg/day) UL UL L L gyl ngdl mgyidL mgdd L mgudL
=1 =N 834 489 2288 0.r2 0.03 118 116 182 168
[4] 5.D. 214 128 520 0.35 0.02 27 81 18 23
M 5 5 5 5 5 5 5 5 ]
54 Mean T82 399 2142 0.4 0.08 103 59 181 187
1,000 5.D. 253 90 48.9 0.25 0.0 17 43 T 18
M 5 5 5 5 5 5 5 5 5
Group/ CREA i ALB P Csa Ma K Cl AG
Dos e {mgkgiday) gL gidL ghdL mgid L mgydL mmokL mmo L mmodL ratio
=1 Mzan 053 81 23 487 97 143 4.8 103 0.80
[4] 5.D. 005 oz 0.1 034 04 1 0.3 1 0.03
M 5 5 5 5 5 5 5 5 B
=4 Mzan 052 82 23 E14 97 143 5.0 103 0.80
1,000 5.D. 004 02 0.1 0.28 02 1 0.4 1 0.03
M 5 5 5 5 5 5 5 5 B
Sex: Female
Group/ AST ALT ALP GGET T-BIL T-CHO TG GLU BUMN
Dos e (mg/kg/day) UL L L L gL mgdL mg/dL mgidL mgddL
&1 Mean Tr2 382 1823 085 0.08 90 18 145 155
o 5.0, 229 10.3 501 0,439 0.02 11 L] 12 B
M 5 5 5 5 5 5 5 5 5
54 Mean T439 309 1483.1 0.50 007 3 21 152 184
1,000 5.D. 3159 104 2.3 0.33 0.03 13 11 7 25
M 5 5 5 5 5 5 5 5 5
Group/ CREA TP ALB IP Csa Ma K Cl AIG
Dos e (mg/kgiday) mgidiL gidL gidl mgid L gL mmadL mmeFL nmmed/L ratic
&1 Mean 0.50 B.1 2.8 4.29 97 141 4.4 103 0.r2
4] 5.0 003 01 0.1 0.81 01 2 0.3 2 .04
M 5 5 5 5 5 5 5 5 5
G4 Mean 052 80 25 431 98 141 47 103 0.7
1,000 5.0 005 o3 0.1 0.45 02 1 0.3 0 0.04
M 5 5 5 5 5 5 5 5 5
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Table 3-1. Summary of Absolute Organ Weighis of Main Group

Sex: Mele =1}
Group/ : Lung
An | Bod
Cose s . ¥ Brain Heart Liver Spleen with
) I weight :
(mg/kgiday) bronchi
G1 Mean 4732 215 1.43 12.81 085 188
o 5D. 422 012 0.18 1.87 012 020
M 10 10 10 10 10 10
G2 Mean 488 .2 218 1.42 13.38 083 1.80
250 SD. 472 ooe 0.19 1.71 010 013
M 10 10 10 10 10 10
&3 hMean 483.1 207 1.38 13.82 081 181
500 SD. 438 008 0.13 1.91 013 006
M 10 10 10 10 10 10
54 Mean 4892 210 1.39 15.38 091 175
1,000 50. 41.1 007 0.11 286 017 013
M 10 10 10 10 10 10
Group/ . _—
An I Pituita Ad |
s M3 Kidney  Teste  Frostate Pl b
g (15} gland gland
(mg/kg/day)
G1 Mean 284 354 0.85 0.0129 00533
4] 5D. 0.30 027 0.16 0.0022 00088
M 10 10 10 10 10
G52 Mean 288 3598 082 0.0129 00497
250 5D. 0.26 034 019 0.0017 00058
M 10 10 10 10 10
G3 Mean 282 3598 072 0.0123 00544
500 50. 0.31 027 0.11 0.0010 00053
M 10 10 10 10 10
54 Mean 323 403 oTe 0.0131 00591
1,000 5D. 0.71 025 014 0.0015 00042
N 10 10 10 10 10
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.T&bl-e &-1. Summary of Absolute Organ Weights of Main Group (continued)

Sex: Female {a)
Group/ : Lung
An I Bod
Dose s ; - Brain Heart Liver Spleen with
I weight :
{mg/kg/day} bronchi
G Nean 2821 192 0895 8.35 085 128
L] SD. 142 008 0.07 0.38 008 0.11
N 10 10 10 10 10 10
G2 Mean 2578 1.90 0.90 813 059 127
250 5D 18.6 0.08 0.07 0.38 008 008
N 10 10 10 10 10 10
53 NMean 2521 194 0.80 814 057 122
500 S5D. 13.8 ooe 0.05 0.53 008 012
N 10 10 10 10 10 10
G4 Nesan 2852 1.9 098 7.01 naz 129
1000 5D 142 ooe 0.07 082 008 0.10
N 10 10 10 10 10 10
Group/ i e
An I Pituita Ad I
Dose b Kidney Lterus Fisdd e Ovary
) 1 gland gland
{mgkgiday)
G Mean 1.78 07 0.0183 0.0870 00874
1] 5D. 0.14 041 0.0018 0.0087 00128
M 10 10 10 10 10
&2 Mesan 1.88 092 0.0150 0.0807 o0g22
250 5D 0.11 081 0.0018 0.0048 00088
M 10 10 10 10 10
G3 Mesan 1.85 o0 0.013 0.0859 007E0
500 5D 0.10 025 0.0021 0.0048 00139
M 10 10 10 10 10
G4 Mesan 1.81 0865 0.0180 00717 00929
1,000 5D 0.18 015 0.0018 0.0059 00133
N 10 10 10 10 10

Significantly different fom contol by Dunnetfs ttest =p<D.05, = p=D01.
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Table 3-2. Summary of Absolute Organ Weightz of Recovery Group

Sex: Mele {a)
J
o Animal Body _ . s
Dose ; Brain Heart Liver Spleen with
_ I weight .
(mg/kgiday) bronchi
G1 Mean H07.8 215 1.52 13.38 081 1.74
0 50. 228 014 0.13 1.85 008 0.14
M 5 5 5 5 5 5
G4 Mean 480 .8 217 1.43 12.55 079 1.70
1,000 50. 454 oor 0.14 1.85 o.oe 009
M 5 5 5 5 5 5
Group/ . .
An | Fituita Ad |
Cose EH Kidney Tests Pros tate ulla n'd}r ;E-:_I:
img/giday) g 8
G1 Mean 3.01 391 0.81 0.0129 00517
0 50. 0.20 033 0.14 0.0009 0.0083
M 5 5 5 5 5
G4 Mean 285 397 089 0.0131 0.0480
1,000 50. 025 0.30 018 0.0014 00037
M 5 5 5 5 5
Sex: Female {a)
I
Group| &nimal Body _ _ gk
Dose D weidit Brain Heart Liver Spleen with
(mgglday) | branchi
G1 hMean 75T 200 093 8.55 057 135
0 5D 10.3 008 0.08 0.28 013 0.11
N 5 5 5 5 5 5
G4 Mean a71.0 198 0582 8.78 082 132
1,000 SD. 234 009 0.06 0.52 oo 004
M 5 5 ) 5 5 5
Group/ : o
Dose Animal Kidney L Hesnis Pituitany Adrenal Ovary
_ I gland gland
img/kgiday)
G1 Mean 1.75 093 0.0184 0.06899 0o7eT
4] 50. 014 053 0.0022 0.0102 00111
M 5 5 5 5 5
G4 Mean 1.74 087 0.0170 0.0898 00790
1,000 5D. 0.18 058 0.0031 0.0058 00073
N 5 5 5 5 5
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Table 9-1. Summary of Relative Organ Weights of Main Group

Sex: Male {% B.W.)
Group/ : Body Lung
An |
Dose Ilgla weight Brain Heart Lier Splesn with
{mg/kgiday) (gl bronchi
E1 Mesan 473.2 048 0.3 270 018 038
0 50. 482 003 0.03 0.20 002 o4
M 10 10 10 10 10 10
52 Mean 488 2 048 0.30 285 018 039
250 50 472 004 0.02 0.22 003 003
M 10 10 10 10 10 10
&3 Mesan 483.1 045 0.30 299 018 035
500 50. 498 005 003 0.30 003 003
M 10 10 10 10 10 10
G54 Mean 489.2 045 0.30 32T= 019 037
1,000 50. 411 004 0.02 0.48 003 002
M 10 10 10 10 10 10
Group/ . .
An I Pituits Ad I
Diise M2 idney  Teste  Frostate P i
: I gland gland
(mgkg/'day)
G1 Mean 0.80 0&4 0.18 0.0027 00113
0 50. 005 005 0.04 0.0004 00012
N 10 10 10 10 10
G2 Mean 082 086 0.18 0.0028 00108
250 5D. 004 0.10 0.04 0.0003 0nozz2
N 10 10 10 10 10
G3 Mean 0.81 087 0.18 0.0027 00119
500 5D. 003 010 0.02 0.0002 00021
N 10 10 10 10 10
=4 Mean 089 0eg 0.18 0.0028 00127
1,000 s5D. 013 [ERHE 0.04 0.0003 00014
N 10 10 10 10 10

Significantly different fom contol by Steel s t: ## p=0.01.
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Table 3-1. Summary of Relative Organ Weightz of Main Group (continued).

Sex: Female {% B.wW.)
Group/ . Body Lung
An I
Dose IIE:E weight Brain Heart Liver Spleen with
(mgkgiday) {g) bronchi
=1 Mean 2821 0r3 0.35 243 025 048
0 5D 14.2 005 0.02 0.10 003 04
N 10 10 10 10 10 10
=2 Mean 2578 L) 0.35 238 023 049
250 sSD. 18.8 003 0.02 011 003 003
M 10 10 10 10 10 10
=3 Mean 2521 orr 0.35 244 023 028
500 sSD. 13.8 0o5 0.01 014 003 on4
M 10 10 10 10 10 10
54 Mean 2685.2 T4 0.37 264 023 029
1,000 s5D. 14.2 on4 0.03 0.15 003 003
N 10 10 10 10 10 10
Group/ . Lo
An I Pituita Ad |
Dose i Kidney Uterus R e Owary
. I gland gland
(mg/kg/day)
=1 Mean 0.87 037 0.0082 0.0257 00333
0 sSD. 0.05 0.18 0.0008 0.0033 0.0045
N 10 10 10 10 10
=2 Mean 0.85 038 0.0058 0.0238 00322
250 5D 0.05 025 0.0007F 0.0z 0.0049
N 10 10 10 10 10
=3 Mean 0.85 028 0.0052%= 0D.0282 0.0309
500 sSD. 0.04 009 0.0008 0.0024 00053
N 10 10 10 10 10
=4 Mean 0.88 025 0.0081 0.0271 0.0351
1,000 S.D. 0.05 008 0.0007 0.0028 00045
N 10 10 10 10 10

Significantly diffierent fom contal by Dunnetfs ttest == p=0.01.
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Table 9-2. Summary of Relative Organ Weightz of Recovery Group.,

Sex: Mele {3 BW.)
Group / Animal Body . . Lung
Dose D weight Brain Heart Liver Spleen with
{mg/kg/day) {g) bronchi
G1 hean 5078 042 0.30 283 016 034
L] 5D. 2248 04 0.0z 0.29 ooz o003
N 5 5 5 5 5 5
G4 Mean 480.8 047 0.3 272 017 037
1000 5D. 45 4 004 004 018 000 oons
N 5 5 5 5 5 5
Group/ s R
An | Pituita Ad 1
Dose I';"E Widney = Tests Prostate Q”I'H n'dy ;ET_IZ
{mgkg/day)
31 Mean 0.59 orr 0.16 0.0025 00102
L] S0. 0.03 008 002 0.0002 00015
N 5 5 5 i 5
G4 Mean 0.82 087 0.20 0.0029 00100
1000 S5D. 0.03 011 0.04 0.0003 00008
N 5 5 5 5 5
Sex: Female {% B.W.)
Group/ Animal Body ; ; Lung
Dose o weight Brain Heart Liver Spleen with
{mg/kg/day) {g) bronchi
G1 Mean 2787 073 0.34 237 021 049
a 5D. 10.3 003 o.02 0.07 005 003
N 5 5 5 i i 5
G4 Mean 271.0 av4 0.34 2.50 023 049
1000 SD. 234 o0e 0.02 012 002 004
N 5 5 5 5 5 5
Group/ 3 -
Do e Animal Kidney et Pituitary Adrenal Oy
: Iz gland gland
{mg/kg/day)
51 Mean 0.83 033 0.0059 0.0254 00278
L] 5D. 0.03 0.18 0.0008 0.0035 00037
N 5 5 5 5 5
34 Mean D.84 031 0.0083 0.0280 00295
1000 S0. 0.04 0.18 0.0011 0.0037 00049
N 5 5 5 5 5
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Table 10-1. Summary of Necropsy Findings of Main Group

Sex: Mele
Group / Dos e (mgk g'day)
Neorops y indings =1 G2 =3 G4
0 250 500 1,000
Mumber of animals 10 10 10 10
Number of s axrificed animak 10 10 10 10
Kidney Enlargement a a 1
Stomach Thickening, fores tomach a 3 9 9
Mo remarkable findings 10 T 1 1
Sex: Female
Group / Dos e {mgk g/day)
Neoops vy findings =1 G2 =3 54
L] 250 500 1,000
Mumber of animals 10 10 10 10
Mumber of s sxificed animak 10 10 10 10
Stomach Thickening, fores tomach a a T 10
Noremarkable findings 10 10 3 a
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Table 10-2. Summary of Necropsy Findings of Recovery Group

Sex: Mele
Group / Dos e (mg/kg/day)
Neoops y indings &1 G4
0 1,000
Number of animals 5 5
Number of s aoificed animak o 5
Noremarable findings 5 5

Sex: Female
Group / Dos e {mg/kg/day)
Neoops y findings eyl G4
0 1,000
Number of animals 5 5
Number of s aoxrificed animak 5 5
Mo remarkable findings B ]
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Tahble 11-1. Summary of Histopathological Findings of Main Group

Sex: Mele

Organ / His topathelogical indings

Group / Dos e {mghkg/day)

&1 G2 &3 =4
0 250 H00 1,000
Mumber of animals 10 10 10 10
Mumber of examined animals 10 10 10 10
Adrensl gland
- Ectopic tis s ue, adenocortical {4 1 i}
- Hypertrophy, cortical, focal + 1 2
- Vacuclation + 2 1
Naremarkable findings T 8
Brain
- Apoptos is , hippocampus + 1 1
- Diilatation, ventricle + 4] 1
Naremarkable findings 9 9
Epididymis
- Infilrate, mononuclear cell + 2 2
Naoremarkable findings 8 8
Harderian gland
- Infiltrate, mononuclear cell + 0 |
- Porphwin, inoreased + B &
+ ] I
Naremarkable findings i ]
Heart
- Meoos is inlammatory cell infillrate, + 1 L]
cardiomyooyte
Noremarkable findings ) 10

Grade: + minimal, ++ mild, (+} pres ent.

- 369 -



Table 11-1. Summary of Histopathological Findingz of Main Group (continued)

Sex: Mele

i i i,
Organ/His topathological indings Group {Doae fmgkg/dag

=1 G2 G3 54
0 250 500 1,000
Number of animals 10 10 10 10
Number of examined animals 10 10 10 10
Fidney
- Accumulation, hyaline droplet + 3 3 £ e
++ 0 a 1 4
+H+ 0 4] 0 1
- Alferation, oytoplas mic + 3 a 2 1
+ 0 o 2 5
4 0 ] 1 2
- Bas ophilia, whule + 2 5 4 4
++ 2 1 3 1
+H+ 0 o 0 1
- Cast hyaline + a 5 2 1
++ 3 3 2 2
44 1 o 1 1
+H+ 0 4] 0 1
- Degeneration, tubule +H a 1] o 1
- Hyperplas ia, Bowman's caps ule + a a a 1
+H+ 0 4] 0 1
- Infiltrate, menonuclear cell, inters titial + 1 [4] 0 1
- Neoosis, single cell, wbule + L] 1 3 i
+4 1 4] 0 2
- Vacuclation, wbule + 2 4 ) 2
++ 0 1 1 1
+H+ 0 o 0 1
Naoremarkable findings 2 2 a 1
Liver
- Alferation, ovtoplas mic + o a 1 o
++ 0 0 ] 1
4 0 o 0 1
- Alferation, oytoplas mic, eos inophilic + 4 T 2 <
++ 1 1 2 2
- Hyperplas ia, bile duct + 1 a 1 1
L 1 o 1 4]
- Infiltrate, mononudear cell + 3 2 a 4
++ 0 o 0 1
- Infiltrate, mononuclear cell, perivas cular + 0 0 1 3
++ 0 i) 0 1
- Neorosis, focal + 0 L4 0 I
- Meoosis, single cell + a a LF} 4
- Vacuolaticn, hepatbooyte + ] 3 i 5
++ 0 2 1 4]
Mo remarkable findings 2 1 1 4]

Grade: + minimal, ++ mild, ++ moderate, ++++ sewere.
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Tahble 11-1. Summary of Histopathological Findings of Main Group {continued)

Sex: Mele

CTrgan / His topathological findings

Group / Dos e {mghkg/day)

G &2 =3 G4
[¥] 250 500 1000
Num ber of animals 10 10 10 10
Number of examined animals 10 10 10 10
Lung with brenchi
- Aggregation, alveclar maoophage + 2 2
- Infilrate, mononuclear cell, perivas cular + 1 1
- Inflammation, chronic + L] 1
Neoremarkable findings T T
Pituitary gland
- Cyst, pars distalis [} 1 4]
- Cyst, pars nervosa {# 1 1]
Noremarkable findings 9 10
Pros tate
- Infiltrate, mononuclear cell + 3 3
+H 0 1
Noremarkable findings Fi L]
Salivary gland: parctid
- Focus , hyperkophy, bas ophilic + 4 5
Neoremarkable findings 8 5
Spleen
- Extramedullary hematopoies & + 2 2
Mo remarkable findings - -
Stomach
- Edema, submucosa + 0 T 1] 4
=+ 0 4] 3 3
+H+ 0 0 0 2
- Hemoarhage, fores omach + 0 0 1 3
- Hypeeraios is | fores omach + 0 5 0 0
= 4] 1 Li] 0
Eans 0 2 i 0
+HH 0 2 5 10
- Hyperplas ia, mucous + a 1 1 3
= 4] 4] Li] 2
- Hyperplas ia, sguamous cell, fores tomach + a 4 [t} 1]
= 4] B 4 1
+H+ 0 il B 9
- Infiltrate, mononuclear cell + 0 1 0 0
Naoremarkable findings 10 o o a
Thyoid gland
- Cyst, ultimobranchial {# i 1
Noremarkable findings 9 9

Grade: + minimal, ++ mild, +++ moderate, ++++ s evere, (+) present.

- 371



Table 11-1. Summary of Histopathological Findings of Main Group {continued)

Sex: Female

Crgan / His topathologicsl findings Sroni Dos e lmpkipidend

51 G2 =3 G4
2] 250 500 1,000
Number of animals 10 10 10 10
Number of examined animals 10 10 10 10
Adrenal gland
- Hypertrophy, cortical, focal + 1 a
Neoremarkable findings 9 10
Brain
- Hemomrhage, cerebellum + o 1
Noremarkable findings 10 9
Harderian gland
- Porphyrin, inoreased + i 4
Horemarkable findings i [i]
Fidney
- Cast hyaline + 1 1 [} 1
- Degeneration, tubule + a 1 3 4
- Hyperplas i, Bowman's caps ule + a [} 1 2
- Mineralization + 2 1 1 0
=+ ] 4] 1 0
- Pigment, accumulation, ubule + a a 1 a
=+ 0 a L] 1
Noremarkable findings 7 T 4 2
Liver
- Alferation, oytoplas mic, eos inophilic + 5 3 8 i3
++ 0 2 1 2
- Conges tion + L] a 1 1]
- Depeneration, hepatooye + 0 4] 1 0
=+ 0 1 1] 0
- Hyperplasia, bile duct + a 1 2 4
- Hyperplas ia, oval cell + a 2 i) a
- Infiltrate, mononuclear cell + 1 2 3 2
- 0 1 0 1
- Infilrate, mononuclear cell, perivas cular + 5 4 3 i3
- 0 0 4 2
- Meorosis, focal + 1 0 L] i
- Pigment, hepatooyte + a a 1 1
4 1 4] 0 0
- Vacuolation, hepaboie + T il a8 8
4 0 2 1 1
++ 1] 1] I 0
Mo remarkable findings 1 a 1] L]

Grade: + minimal, ++ mild, +++ moderate.
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Table 11-1. Summary of Histopathological Findingsz of Main Group {continued)

Sex: Female

CTrgan/ H& topathological indings

Group / Dos e {mgkg/day)

51 G2 =3 54
0 250 500 1,000
Mumber of animals 10 10 10 10
Mumber of examined animals 10 10 10 10
Lung with branchi
- Aggregation, slveclar macrophage + 3 2
- Infilrate, mononuclear cell + a 2
- Infilrate, mononuclear cell, perivas cular + 3 a
Mo remarkable findings L] T
Owary
- Cyst, lutesl {H a 1
- Fatty change + 2 1
- Inoreas ed, follicle + 1 0
- Pigment + i ] 5
- Viecuclation, inters titial cell + 0 1
Noremarkable findings 4 5
Pituitary gland
- Rathke's pouch {# 5 0
Naremarkable findings 5 10
Salivary gland: parotid
- Ectopic fiss ue, mucous {4 1 a
- Focus , hyperrophy, bas ophilic + 1 2
Mo remarkable findings E E
Stomach
- Cyst, squamaous {# 0 Li] ! 0
- Edema, s ubmucos a + 0 5 ) 3
- 0 4] 2 5
- Hyperersios is, fores iomach + a il 2 a
= 4] 3 2 0
-— 0 2 £ 2
i 0 o 2 ]
- Hyperplas i, mucous + a 1 1 4
++ 0 a 2 1
- Hyperplas ia, s guamaous cell, fores tomach + a 8 2 a
++ 0 & 3 3
B 1] 0 5 T
- Infiltrate, mononuclear cell + 0 & 0 0
Naremarkable indings 10 a [} a

Grade: + minimal, ++ mild, +++ moderate, ++++ sewre, (+) present.
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Table 11-1. Summary of Histopathological Findingz of Main Group {continued)

Sex: Female

Organ/ Hi topathological findings

Group / Dos e {mghkg/day)

G G2 G3 54
a 2650 500 1,000
Num ber of animals 10 10 10 10
Number of examined animals 10 10 10 10
Thyroid gland
- Cys t, ultimobranchial {4 2 2
Noremarkable findings E] b
Traches
- Infiltrate, mononudear cell + a 2
Noremarkable indings 10 8
‘agina
- Infilrate, mononudear cell + 1 i}
Neoremarkable indings 9 10

Grade: + minimal, {+) present
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Table 11-2. Summary of Histopathological Findingz of Recovery Group.

Sex: Mele

Organ / His topathological findings Group ! Dosefripfnidiy)

=1 54
0 1,000
Number of animals i) 5
Number of examined animals 5 5
Adrenal gland
- Vacuolation + 1 1
Mo remarkable findings S s
Epididymis
- Infitrate, mononuclear cell + 1 0
Mo remarkable findings 2 i)
Harderian gland
- Porphyrin, inoreas ed + e 4
Mo remarkable findings 1 1
Fidney
- Accumulation, hyaline droplet + 2 3
+ 1 1
- Alferation, gitoplas mic + 1 a
- Bas ophilia, wbule + 3 3
+ 1 1
-Cast hyaline + 2 3
+ 1 1
E a4 2 1
- Degeneration, tubule + L] 1
++ 0 i
- Hyperplas ia, Bowman's capsule + 3 1
- Meoos s, single cell, ubule + [H] 1
+ 1 1
- Vecuolation, wbule + 3 3
+ 1 Li|
Mo remarkable findings [} a
Liver
- Aleration, oytoplas mic, eos inophilic + 3 4
++ 0 1
- Hyperplasia, bile duct + 2 0
++ 1 1
- Infiltrate, mononuclear cell + 1 1
- Infilrate, mononuclear cell, perivas cular + 2 3
+ 1 0
- Meoosis, single cell + 2 L1}
- Viacuolation, hepaboyte + 3 3
+ 0 1
Mo remarkable findings 1} o

Grade: + minimal, ++ mild, +++ moderate.
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Table 11-Z. Summary of Histopathological Findings of Recovery Group (continued)

Sex: Male

Organ/ Hi topathological findings Group ) Dos & (mgkp/day)

G 54
0 1,000
Number of animals 5 5
Mumber of examined animak ] 5
Lung with bronchi
- Aggregation, alveclar maoophage + 1 a
Mo remarkable findings 4 5
Fros tate
- Infiltrate, mononuclear cell + 1 2
+H 1 0
Mo remarkable findings 3 3
Salivary gland: parotid
- Focus, hyperrophy, bas ophilic + a 2
Mo remarkable findings 5 3
Salivary gland: s ubmandibular
- Inress ed, granule + 1 a
Moremarkable findings 4 5
Spleen
- Extramedullary hematopoies & + a 1
Mo remarkable findings i 4
Stomach
- Cyst, squamous {+) a 1
- Edema, submucos a + o 2
- Hyperkeratos is, fores omach + a 1
+ o 1
- Hyperplas ia, mucous + a 2
- Hyperplas ia, s quamous cell, fores tomach + a 3
+H 1] 2
- Infiltrate, mononuclear cell + o 2
Mo remarkable findings i a
Thyoid gland
- Cys t, ultimebranchial {+) 3 a
Mo remarkable findings 2 5

Grade: + minimal, ++mild, (+} present.
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Table 11-2. Summary of Histopathological Findingz of Recovery Group (continued).

Sex: Female

Organ/ Hi topathological findings Groigt! Dos o impknidoy)

51 54
o 1,000
Num ber of animals i) 5
Number of examined animals 5 5
Adrenal gland
- Vecuclation + 1 0
No remarkable findings 4 5
Harderian gland
- Infitrate, mononuclear cell + 1 4]
- Porphyrin, inoreas ed + 3 2
No remarkable findings 1 3
Jejunum
- Degeneration, orypt + 1 a
Mo remarkable findings 4 5
Kidney
-Cast hyaline + 2 2
- Mineralization + 1 1
- Meoosis, single cell, ubule + 1 a
- Vacuolation, wbhule + a 1
No remarkable findings 2 3
Liver
- Alferation, oytoplas mic, eos inophilic + 1 3
- Hyperplas ia, bile duct + a 3
- Hyperplas ia, oval cell + 1 a
- Infiltrate, mononuclear cell + 1 2
- Infiltrate, mononuclear cell, perivas cular + 3 2
- Vacuclation, hepatbooie + 2 3
++ 1 1
No remarkable findings a a

Grade: + minimal, ++ mild, {+} pres ent.
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Table 11-2. Summary of Histopathological Findings of Recovery Group (continued).

Sex: Femsale

Crgan/ H& topathological findings Group / Dos e {mg/kg/day)

&1 =32
0 1,000
Mumber of animals 5 5
Mumber of examined animak 5 5
Owary
- Cyst, uteal ) 0 1
- Fatty change + 3 1
- Pigment + 1 1
Moremarkable findings 2 2
Fituitary gland
- Cyst, pars nervosa {+) 1 a
- Rathke's pouch {#) 3 1
Maremarkable findings 1 4
Salivary gland: s ubmandibular
- Ectopic tiss ue, mucous {+} 1 4]
Maremarkable findings 4 5
Stormach
- Atrophy, parietal cell + 0 1
- Edema, s ubmucosa + a <
- Hyperplasia, sguamous cell, fores tomach + i} 3
Maoremarkable findings il a
Thyroid gland
- Cyst, utimobranchial {+) a 1
Mo remarkable findings B <

Grade: + minimal, (+) present
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