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(GEY 45A2E vE {30139 wjE9 49 237 A AE)
(ch9) @ of e = %)

20124 20134
FB S7HE
ol & £ &) &4 (H f-&)
Az 3,713 (10.7) 3,530 (10.1) -4.9
2 3} 2.558 (7.3) 2.210 (6.3 -13.6
gl 2,027 (5.8 2,095 (6.0 34
o o o= 310 (0.9) 541 (L.5) 745
kel 40 (0.1 64 (0.2) 60.0
71 e 208 (0.6) 162 (0.5) 22l
ey 8,856 (25.4) 8.602 (24.6) =2:9
Cheb A of 12,258 (35.2) 12,796 (36.6) 44
2% Pl R o 9,396 (27.0) 8.485 (24.3) -9.7
ey 21,654 (62.1) 21.281 (60.8) =17
Asd - dv 120 (0.3) 195 (0.6 62.5
T4 EE Aols 1.690 (4.8) 2.258 (6.5) 33.6
el 734 (2.1) 1081 (3.0 446
71 & 1.793 (5.1 1.581 (4.5 -11.8
Al 34,847 (100.0) 34,978 (100.0) 0.4

(EX  HUZ|SAE AZeE d 2U|A el =AL S0 sAEEHE, 2014)
() ANZEY
A77152F 22 AZTFEE of#et 2.

COAHIAAETR

Nutrition Business Journal(2012)2| At=0]| 2 H 20103 42 7| S41F M AHA|
2= 28459 22 FHECHL MAAZY | SAE AlEH 2= 200949 CHH]
80221 2q) 5.4%2| &S 7S5t US.

$160,000 - 16%
140,000 - 14%
$120,000 -+ 12%
$100,000 10%
580,000 8%

$60,000 +

40,000
$20,000 I I
50

00 203 A NG N0 00T NG W09 010 Wile Ale Wile WMl 0% 016

Bl Sales (SM)  =@=Growth

(9] mukge])
#2]: Global Supplement & Nutrition Industry Report (2012)
(29 4] 9= M7 71e84E A3Te



o AA ABAA 713 2 FRE AA}E R GISHOR oF 4049 Fe(S} 52 A, FRE
34.3%) wREelv], =5 <F 1639 Z2ejief 18 ¢, /& 13.8%), €8 <F 1099 2ei(eF
12= 9, AFE 9.2%) 42015 9d J71 71 F)

- @Re 219 @ FEe ARE ST fon AA AFAMY AFES L7B%E
2R &k 1482015 7]8)

<E> R7ME AN HNE AF 72 2 A%

(Sl @ of &) =& %)
72 20154 2004 | 9WE HRE| ooy ’%1 =
vl = 404 568 7.1 34.3
A 168 190 2.5 14.2
T 163 267 104 13.8
ol A oHF=, & A=) 118 187 8.5 10.0
HE 108 122 2.3 8.2
] &9 155 117 7.5
12 127 188 8.2 10.8
A 1179 1,677 7.3 100.0

(Zx : NBJ's global supplement & nutntion industry report, Nutntion Business Journal, 2014}

() A7 AF ANZY dA7MsA
T8 I7PE ARV AEFNGEY FFE FoA B upe o] v g Fr)Ho] Fa4
_IQI_ ] 2 o

W ofol L} A E 15 Holr}

T2 Lo T qE

- 4049 gel(45z ) | -1639 @HU8=E W) |- 1099 212z o)
AEFE ARE 71% |- ANT APE - 138% |- AW 4HE 23%

0 4v] | - HE ") ERT

- HlEMT gl Bz - HE}E 8 B

in |edakae dEaad 95 1¢] 7]
« HEFD] s A E ]
g par | MELBD e 18 5E
« X g ulo] 9 Bl A * T BE

g 7ol A% Ad |- BAe 109 79 F| - =8 2E0|, 4 By

N 58 | - dFE REDE Ea| 9F 714 30 2@ 5 e B
o « A 2] 49 cAA BA= AF| 4




@) AN 5AE 259 529 4%

0.9

08

07 1

Mg
12

ms
g
2015 2016 2017 w8 2019
EA: 20203 = A Fo| HEEAH AL (A 2HH)
2 Ol Off A
=] Tig
ogom 3,165(14.8%) L Bl b 593(9.3%)

1,034(2.6%} 458(7.29:)

|
SHRINGY BARH
2,153(5.1%) |

g2z S8
e e @ 514(8.1%) 2,252(35.4%)
2,551 TsEEE =g
24,812(50.3%)

2l s L
- A4.800(11.9%) z2Hepga
1,660(26.1%)

(22X : 4F 15,
O A7Ie4F v 2 a2 F5@0149)

Al el ekE e X, 2015)



2] BoF 292 26.9xHUolH, sl FTZE9 427% 5 *ATH
2] Z( sop;, 1.39%), 23
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2] F7.6129Y, 1.20%), 2FF(6.062Y, 096%), 257743324,
0.68%), 2]<F<]

(04729, 0.07%), NBEE01729, 0.03%) .

- FWEFFEAC19) U] - BFEA A 2 (112.63%Y, 17.81%), AF2A 2 (50262, 7.95%),
HREAN7171(37.99%9, 6.01%), 212 FF(26.99%Y, 4.27%), AuH022.02%9, 3.48%) =

- AoJokE AbY FoF 2 Addinl AR ELS 952% TR AU FFE AR E(L79%)ET
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Fo] A& = (Xan-C: T34t B Xan-K: =4h) A=

o
0,
Lt

2
!
2
2
g

25micro

N2
H 7] =5 (719) 15brix
J
At
90C, 30+
\/

o 7}
80mesh

)

A Z(spray dry)

&

2 FEFEEIN oA 322 2Y Az

7 FEFEEMDFI0D)Y Fola FE2ES thae 19 33 Zo] SuFEH 93l 4714
9, & Chloroform%, Ethyl acetateZ, ButanolZ, =352 47FA £ o= Yro] XA

. Zolx FEEEHH Aozl £89 &2 dichloromethane3©] 1.0%, ethylacetate 3-©]

4.7%, butanol &°| 17.9%, & Z°] 76.4% % T}



extracted substance

chloroform
aqueous layer

layer

ethyl acetate

ethyl acetate

aqueous layer
layer

butanol

aqueous layer butanol layer

13 3. FE=EZ5¥H solvent extraction methodol]l &3+ B3 A%

3. FEFEE(MDF101)9] A& &4

2)

3)

4)

5)

AE  FEFEZ(MDFIODS WZRT & A3 ALgarooh

AleF : Column chromatography®| packing material Kieselgel 60(70-230 mesh, Art.
7734, 230-400 mesh, Art. 9385, Merck, Germany)$} Sephadex LH-20(Bead size 25-100

um, Pharmacia, Sweden)< AF-&3}F%th

F= 2 T5 ARY FES AXE AR 10gS 70% Ethanol & Ao = 0TAA 14]
et FEEAL, =AE W odete] F2 IALE Fde oA 13 # 23] ¢ whE
FZoto] o st o sl A2 AR FEE2 WY AAFHVIE sFAAT

FE=E 7Y . FF5EFEE(MDFI01) 6.0 kge 70% EtOH=Z F=3to] Y =53
AL % o]lE phexane, CHCl;, EtOAc % n-BuOH, aqueous
soluble fractions©. & A% £33ttt o] = CHCl; ¥ EtOAc soluble fractionsS silica
2= = O~ = =)

gel % sephadex LH-20 column chromatography& %WH& Fd3lo] sgtE 1-98 &4 &
I SN Al ieat= R ) )

3ot By o 7MgA R EE = CHCl(lbg) % EtOAc soluble fraction(12g)S



MeOHoll &3iA17]l & A& 2vi=Fe] silica gelol AEAIZ & 53 AZAA FA Zo}
Aol Aex A9 & ARE AxsAo. =9 FdE 9@ open column
stk WA silica gelE  FXAR AFESIY] column
chromatography & 33} th. Columna 27 5em, =°] 100cmS! A& AME3tdom A
of CHCl3S %] shaking?dl silica gel= 40cm %o] 2 FA 3} packingdlil 390 FHej=
WE AR E 4dem 9|2 loadingstith. AHF LA E o] £3}9] columnW e VXS 4As

AAg & CHCl;3MeOH &wje] B]&<S 100:0 ofA15F-E 100:1, 98:2, 95:5, 92:8, 88:12=

}:
[¢)

1

chromatographyS 53

i}

w 4

Ao R FAE ZoFH £EH3 1, 7 EFE elution £EE 200ml/hre] £=
A&t A g=etgct 59 B3I ES TLC plated] ARAIAA 5Ae TLC patterns E‘ﬂ

subfraction® re-column chromatographyS 33t th  olw] Algd E&8vje
CHCl3:MeOH(100:0770:10)0] 1 W -AF3F TLC patterne H.¢1 subfractionS $Fale] 7+t
=% =55 4AY. olojix AEFEY s ©A] Sephadex LH-20 column
chromatographyS <33}, TLC pattern®] 5«3} fractionoll A 35S o8] 31t}

‘

b

71714 —Erﬂ% 31gH&E 9] § 42 Mitamura-Riken melting point apparatusE A}-&3}¢]
=439 o UV spectrophotometers= Hitachi 3100 UV-vis spectrophotometerS A}-8-3}
A, FT-1 —3— JASCO FT-IR-5300 spectrophotometerS Ab&3titt.  'H-NMR¥}

BC-NMR<  Bruker CXP-300 spectrophotometer® AF&3t511, =% A CDCl; %
DMSO-dgoll &3lA1A SAH3F o, TMSE internal standard® AF&3Fth. FAB-MS+
JMS 700 spectrometer® Al-g&3}¢c}.

3petE o] sfetrx 9 - EyH 3EES FT-IR, UV/Vis, MS, 1D-NMR % 2D-NMR
BAS B3 BHE Z17b9] spectral data 2 & 2| 9} vt By EEL stz

= Oleanolic acid(1), Ursolic acid(2), 3,4-Dihydroxy benzoic acid(3), Chlorogenic acid(4),
Kaempherol(S), Quercetin(6), Hyperoside(7), Gallic acid(8), Kaulenoic acid(9)® % 3}

at

OH
HO

OH




HO, _,COOH OH
' OH
HO o} |
HO" : 00C O | HO o OH
OH ‘ OH

OH

OH OH (@)

OH

H,C CH»
P
0~ “OH
7 8 9
a9 4 FEFEEY AL

4. FHEFZEEMDFI01)Y 7I5/AZEHL &4
FEFEEMMDF10D s Jd& o8 71A 24 § w83 TLC 5 7I2ARES EY
2 3o Triterpenoid &2 & &<l Oleanolic acid(1)¢} Ursolic a(31d(2)ﬁr Phenold E# &9l
3,4-Dihydroxy benzoic acid(3)2} Chlorogenic acid(4)7} 7)< Yeld=d $23 &2 A
o2 Foste] FUHA] Al EHES AREEE AAsSte Zio] Vet E gdstr] 9%

EAS Al
7}. Oleanolic acid(1), Ursolic acid(2)e] 4]

1) ot} Zo] BEFAH AEE ZA S HPLCE E43 3.



& = o |Oleanolic acid ¥+¥% 1 mg + W& 10 mL
=% | Ursolic acid 25 1 mg + WE-E 10 mL
MDF101 € F&& A=
A® ZA | MDF101 70% ethyl alcohol F&%& A Z(AE-73)
MDF101 70% ethyl alcohol &2 &3 : EtOAc 7}-84 +2(AE-78)
2) w4 x4
a2 & 7 L5 GG E=A(SE I 215 nm)
a o SHISEIDO CAPCELL PAK C18 UG 120(5 um, 4.6mmx150mm)
o] & A 0.1 % <12t SN EYEH &3 (20 - 80)
e Th & 1.0 mL/min

3) HPLC #4 A3}
7} Oleanolic acid

mi ]

&0 -

F‘ 14,076 . DLEAMOLIC ACID

T
20

T
a5

1}) Ursolic acid

md ]

&0

14761+ URSOLIC ACIG

—_
=

1

o}
£

- 31




t}) Standard mixture (oleanolic acid®} ursolic acid)

mau ]

80

20 4
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a0+ B
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b

204 °E
P
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U.M A M

5 0 15 20 25

L2

1h) AE-78

[==14.100 OLEANOLIC ACID

14642 UREOLIC ACID

14.189 - OLEANOLIC ACID,

14652 - URSOLIC ACID
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AE-73 AE-78
Oleanolic acid & 1.0396 %
Ursolic acid e 0.0801 %

- HPLC #4 Asx} FHEFFE(MDF101)2] EtOAc 7184 EIE(AE-78)9lA & oleanolic
acid7} 1.0396% 2] EZ3 = AJ+= Ao Z FRIER O™, ursolic acide= 0.0801% =Adt= A
o= IRIEAT.

- TEFE=(MDF101)8] 70% ethyl alcohol F%%(AE-73)°l4+ oleanolic acid ¥ ursolic
acid7} EA81A] &+ A= AU

- MDF101 EtOAc 7+874 &8 =°lA A7} &<dd 33HE< oleanolic acid= tHEZ QA Cyp
triterpenoid 241 5719 ringe] AAH pentacyclic FEjo]™, C-12¢] & 79| double bond
2} C-17°] COOH”} X3k It} ursolic acidE oleanolic acid®} F+ZA o2 wf-¢ FAF
31 C-19, C-202] methyl X&7te] 2t} ol E FFES FxAHUA FAANCE s o
G FARRE =EEehE SRS AYa o

1}, 3,4-Dihydroxy benzoic acid(3)¢} Chlorogenic acid(4)9] 4
1) F5F==(MDF101)= HPLCE #3}7] #3t 10 mg/me] 52 =° 5o F=&
&9 10 (S FH3ste] HPLCE oS3 2o st £3589t 1 A3}, phenol A =

4 % 3,4-Dihydroxy benzoic acid(3)¥} Chlorogenic acid(4)7} Z1H 3} o] HZE% St}

2) B4z

g = 4z
A= photodioid array detector® 254 nm, 366 nmol| Al =7
zd Luna 5u C18; 4.6 mn i.d. x 250 mm L (Phenomenex)

o) 54 2% oM =4 gk el Tl Az
4 1 ml/min

S
- T FEES AT A3 phenol A =HE0] 99 oA @Y peak®E F FEH S
t}. 3/4-Dihydroxy benzoic acide= 254 nme] 3} oA peak® =% 3L retention time
2 1289992 Chlorogenic acid®= 254 nm?| 4o HZZF I retention time 17
ol Aoz AFHAY. v, 366 nmoll Al CFAS] peako]l 2 2% o] A= A=,



retention time< 18%

7H Phenol’d &4 F Chlorogenic acid®]
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FZE=9 HPLC profile(at 254nm wave length).
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- FEFEEAAE oFle HPLC profiledl A/l & F31%0°] 34-Dihydroxy benzoic acid(3)<}

Chlorogenic acid(4)7} 3709] batchZ A4tHE FEHEFEE Y504
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T59 Chloroform3 < oz TLCE AAgF A3} ferulic acid®}t FAFSEH &2 o] XSy

= _1__613
o & Aoz SlEATk. E3 phenol 4 EZ, ¢kt flavonoid E2 128]31 A9

sapogenin Ad o] ¥ S st

2) Ethylactate =

F59 Ethylacetate®=S TLC®Z ZAMSH A3} phenolic compounds”F %ol dhf%o] 9l
the i 2 xx3teA] HPLCE #41gk A3 DHBA® #&o] & S sttt
(16.44%).

b Bz

Rl e |
photodioid array detector® 254 nm, 366 nmol A =7
nbondapak Cig (3.9%x300mm) / 40T
ACN/H50 (15:85)--->ACN/H:0 (80:20)(70min)

1 m¢/min

a8 |y | o
it m‘lN' _Il'ﬂ

2

5

o

A

o
T

) HPLCEA A3 75 FFE ethylacetate T2 PHLC profile

Current Chromatogram(s)
A, Si

mAu @
= |

¥. 5 F%E ethylacetate 29 phenold AE s

3,4-DHBA Caffeic acid
RT % RT %
5 EtoAcE
5.453 16.44 9.402 1.21




3) F%2 Butanol & 4

TLCet HPLC= w43t Az, ¢l ®et -] yepd miel o] DHBA, CLA, gallic
acid, coumarin?} 72 H=4 Zdeo] AEHAUT. F5F9 Butanols ol chlorogenic acid
7F 7V el =kt (1.78%)

g = LS =

H= photodioid array detector= 254 nm, 366 nmo| 4 7
Z pbondapak Cjg (3.9%300mm) / 40C

o] &% 2%acetic acid : MeOH = 10 : 0 ——-> 2 : 8 (30min)
S 1 m¢/min

W) HPLCEA A3 75 F2EE butanol 3¢ PHLC profile

. .
[ T [
o |
‘ = ,&‘f
é\,pd"

- &
| S 8

= E g .
| ﬁd& I 1l P

200 n = | " . _ gyﬁff Pl
‘ 5 &z g (Il 7 *2ozdd @ S & 8

¥. 55 FZE butanol 9 phenold AE s

Gal}ic 3,4-DHBA Chlorqgenic Coumarin | Hesperidin | Quercetin
acid acid
&% |RT| % | RT % RT % RT | % RT % RT %
BuOH 213
%= 16.58|044110.14|0.17 |13.69| 1.78 O' 0.06 [22.29| 0.15 | 25.96 | 0.07

. FEREEY ANEY 43

- Phenolic compounds®] el triterpenoids®ll <3} oleanolic acid®t Ursolic acid, saponin,
esculetin, B-sitostenol T EBAEE A X EZAZA S JleAHS ZAEIE S Y oleanolic
acid®} Ursolic acid, saponin, esculetin, B-sitostenol ¢ &ZE°] batchol] o} A
A Azl HA FUT

- @e}A phenolic compounds & F&o] -2 Chlorogenic acid®t 3,4-Dihydroxybenzoic
acid (Protocatechuic acid) FHFFE=(MDF101)9] A x4 2 AAsAT

- =@ ZAF A3 Chlorogenic acid, 3,4-Dihydroxybenzoic acid (Protocatechuic acid)® =iuj



Z s AHE G492 aldose reductase inhibitor2A4] 2] 2Fg-o] 9-5ta, G Wt
S EdolA ©ee] ganglion cell®] AHE-E& AIstE B0l BT Aoz FAHATG

- 132 Z Chlorogenic acid, 3,4-Dihydroxybenzoic acid (Protocatechuic acid)
ol FAGl 7R EDYe] BAH YT,

rlr
ﬁ
il
i

Td ZAF ARE EOIE sto] TLCSF HPLC 42 34E

F5FEE3 o] phenolic compounds”t Bo] drfuo] oA o
g5t A = Zola FEE A= Caffeic acid®t Chlorogenic acid”7}
Aol JoA ARZELZE AU

- AEEHE AAHHE  Caffeic acid®t Chlorogenic acid’} &3 A i

=

Ll

s 71573

o

3

A

6. THITZ=E(MDF101)¢] AEEH 4 g E4% validation

7} L.
- HPLCZ &A% 2358 EUYE 3o 94 E7F ¢ & LC-MSZE 48 AAstay 24
validationg %l 30}913}.

A% Chlorogenic acid®} 3,4-Dihydroxybenzoic acid
= 5 Sk 77 ,,4/\ H
(Protocatechuic acid)E #+4 0}_1, AW validationS 3 sFH T

Na=4dH :  Chlorogenic acid
CAS No. : 327-979
Lot No. : EBWZE
A4 : CigHisO9
AL : 35431 g/mol
TZ4
0
HO.__O o’k’/’\CEOH
OH
oH ("



T 98.0 %
Haxd A1 ~ 30 °C)
e : TCI CO., LTD.
2) BHEEER
NEd=4T8 :  3,4-Dihydroxybenzoic acid
CAS No. : 99-50-3
Lot No. . QWKRO
B4 . GHO,
AL : 15412  g/mol
722
o OH
CH
OH
T 98.0 %
Hazxd : A2@1 ~ 30 °Q)
Az : TCI CO., LTD.
3) A=

Methanol: Merck, HPLC grade

Water: Deionized water

Ammonium acetate: JUNSEI, Guaranteed Reagent
4) 717]

Balance: OHAUS, EX225D_AD, USA

Sonicator: HWASHIN TECH, Powersonic420, Korea

Ultra  performance liquid chromatography-tandem mass spectrometer
(LC-MS/MS): WATERS,

ACQUITY TQD Tandem  Quadrupole UPLC/MS/MS System, USA
Water  purification system: YL INSTRUMENT, Aquamax basic 361, 372 series,

Korea

5) 7171214

- Chlorogenic acid
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- 3,4-Dihydroxybenzoic acid

EFEF 001020 g = A ZFst 10 mL ¢ methanol &S = &35t 1000 mg/L
T AZFEFEASe =AY F, 772 FAe A% 1 mg/L o EFE&Y
= AR, =3, AFAd S4e #ske] 01, 02, 05,1, 2, 5 2 10 mg/L 9]
2L AU
) 717122

NPED FFEAL olgstel APEAS vEE ARl BAHEH e
LC-MS 7171221 ¢ ol#e} 2ol Slaeirt

Instrument : ACQUITY TQD Tandem Quadrupole UPLC/MS/MS System
Detector : Mass spectrometry
Column : Hypersil GOLD(150 mm x 2.1 mm, 1.9 pum)
Column temp. : Ambient
Mobile phase : Time 10 mM Ammonium 10 mM Ammonium
acetate acetate in MeOH
0.00 90.0 10.0
1.00 90.0 10.0
10.00 10.0 90.0
11.00 90.0 10.0
15.00 90.0 10.0
Flow rate : 0.2 mL/min
Ionization mode . ES-

MRM data(Cone Volt.) : Chlorogenic acid - 353.09(32)
3,4-Dihydroxybenzoic acid - 152.96(34)
Molecular ionization : [M-HT

Injection volume : 5 uL

%9 HA=SA(LOD: Limit of detection) &%l ¢85t 10 mg/L T £+
9= 5 W S5t tad 22 Aoz HEIWAE Adsidt

j*%d—}_ ; Is{RRF 50)

A _EORR A0y

) Response Factor



3 x 134166 . s
o i e 0.379 mg/L{Chlorogenic acid)
L1} C

= % = 0.0128 mg/L(3.4-Dihydroxybenzoic acid)

2h) A A
EEFY AFIA(LOQ: Limit of quantification) &<l 913t 100 mg/L T+
o EE £91€ 5 W2 Zgsie} e} R Ao AFAAS Adadn

Xy 2pap . _ L0S(RRE SD)

g‘:’ I_}:“ Response Factor

_ 10 X 134166 _ 4 Hc T

106277 1.26 mg/L{Chlorogenic acid)
B % = 0.0425 mg/L(3.4-Dihydroxybenzoic acid)

ohy 244

Qg

- Chlorogenic acid

- 3,4-Dihydroxybenzoic acid

A B8N0 st AHPE AFHo2RE IS AESA FBAFR)
7} 099 ©]4& wE3dtojok 31, 3,4-Dihydroxybenzoic acid EF&9-S 0.1, 0.2,
05 1,2 5% 10 mg/L & AF&3t9 st

uhy Sol4 o

NEEY BHA APED ol9le] BBl U
3t FUY =

HEstofor sk, " AIE

iy
=2
=
ot
o
T
ofo
1L
3
@
5
Q
=
o,
filo
o
ofo
ol
ok
£
o
—

A EEZ(MDF101)% Chlorogenic acid % 3,4-Dihydroxybenzoic acid®] 33F&E4
< 93l AFEZ 0.01000 g& methanol &< 10 mL o &3jAI12 F 60 °C °l
Al jE NS SR

ANEE&HE 02 um AHAFE (Labogene_Germany)E Ab&3sted o3 & S
AR w3 ghRo® HFEFRAS AASATH



oh) AFA 4k
ANg&d F A FEZ (Chlorogenic acid % 3,4-Dihydroxybenzoic acid)®] &%
717184 chromatogram®] peak W2 & 7|Fo2 TFE AFAHES A3t 37

4 % ARe] FHMSE Lejste] AFHOE BEHAC

L
-
HO

= T 1 o
A4 AFE dFEIEHA Yot T8, dEFd F4E At 258
= 717184 7% AHEFE chromatogram®| peak areas y=oll T F
gt A=A FE(mg/L)E xFo Fol HAFAES A4S & AFHAES A=)
Att.
y-a
x L :cquatmn J}
b

x 2171 EHA FERE AIEEYL sE(mgl)

¥ :  Peak area

a . HEHME v BH

b dEHe 7|27|

@ NIEH A
NEE&d F AE=HY AF Ao v A o2REH A4 st

x
£E S e (cquation 2)
;
¢ : ANEEY F XBEZEY 5&(mgl)
x : equation 1 Off 23 &=E XBESHY s5S5(mgl)

f : AEEY s=H=

@
oot
ol
X
2

NEEd § AFZ=de] FFE 24 A% do=2HE b= o] Axtst
AT
cxl
P = z xRy {equation 3)

P : AEEE T XBSES =HE (W)

c : equation2 Of 2|5 H=E AFEEEL| 55 (mgl)

1 . HEAEEY) =HE8ZL)

a o dEAEEE) %F{mgl



o Alda
1) A48 FAAHA
7} Chlorogenic acid
HeFd 8o g A4S Chlorogenic acid £F8& 05,1, 2, 5 % 10
mg/LE AL831el SR, BA7I71Z BAD peak areal 71E0E E

Agdeziy AEd ARG FBAF(r)S 0990388% o] FEs

A 289 g 2442 3,4-Dihydroxybenzoic acid &8 0.1, 0.2,
05 1,2 5 % 10 mg/LE AH&3te &lstion, £47]7|2 £4% peak area
= B ZFAFHcrREH Aed IANANL 22N o2 YERle
o, AAASF (D)= 09988572 HAAo] FE3 T

g

2) Sol4 2l
o4&

= FZ8vl? control Al & (methanol)E ©]&3td Z+2te] 01 mg/L &
o 2E & &Y Hluwstlal, 7L AF chromatogram’de] Al@E2 o] &Rl
A

72l peak7t VEREA ghol A AT,

3) P
A @ &4 (MDF101) 5 Chlorogenic acid ¥ 3,4-Dihydroxybenzoic acid ¢] &
A1 A3 MDF101914] Chlorogenic acid % 3,4-Dihydroxybenzoic acid7} 442t
464 B 394 mg/L = AEHIJoH, IF Al olste] A2k 0464 3 0.394
% 7F = AAgT
o A8
A EEZ(MDF101) % Chlorogenic acid ¥ 3,4-Dihydroxybenzoic acid ¢ 3#FE4S
0.01 g = methanol &% 10 mL <= ©]&3} 60 °C oA 7 Al

Table 1. Amount of Chlorogenic acid in test solution

] ] Mean £+ SD?
Product Replicate Measured  concentration (mg/L)
(mg/L)
1 4.8048
MDF101-A 2 4.6108 4.64 + 0.16
3 4.4983

2. Standard deviation



Table 2. Amount of 3,4-Dihydroxybenzoic acid in test solution

) ) Mean + SD*
Product Replicate Measured  concentration (mg/L)
(mg/L)
1 4.0168
MDF101 2 3.9275 3.94 = 0.07
3 3.8863
% Standard deviation
NE=d A FA (%) e (g/kg)
Chlorogenic acid 0.464 4.64
MDF101 3,4-Dihydroxybenzoic
0.394 3.94

acid

o)
o\l

ol A& &(Xan) o] A= 4 2 &A% validation
7k N8

- HPLCZ 43 A3 =S EUE st =7 ¥ 2 LC-MSE B4 & HAsta &
validationS 233 3}$3 T},

- AolAFEEXan)oll A= AFEZDE HAAHE Chlorogenic acid®} Caffeic acidol] gt &
213t FA1H validation 33 3F T

NEd=dH Chlorogenic acid
CAS No. . 327-97-9
Lot No. : EBWZE
A : CigHisOo
A} . 35431 g/mol
2
0
HO._.0 O/L/\CEOH
OH
e



== : 98.0 %

2a=xA : A1 ~ 30 °Q)
Az . TCI CO., LTD.

AldEd . Caffeic acid
CAS No. : 331-39-5
Lot No. : IXHNL
—E—Z]-/}J' . C9HgO4
A : 180.16  g/mol
S
O
HO
S OH
HO
Ts= 98.0 %
Bz . el ~ 30 °C)
Az . TCI CO., LTD.
3) A=

Methanol: Merck, HPLC grade

Water: Deionized water

Ammonium acetate: JUNSEI, Guaranteed Reagent
4) 717]

Balance: OHAUS, EX225D_AD, USA

Sonicator: HWASHIN TECH, Powersonic420, Korea

Ultra performance liquid chromatography-tandem mass spectrometer (LC-MS/ MS):
WATERS,
ACQUITY TQD Tandem Quadrupole UPLC/MS/MS System, USA

Water purification system: YL INSTRUMENT, Aquamax basic 361, 372 series, Korea



- Chlorogenic acid

®EFF 001020 g= =3t 10 mL ©] methanol &40 = 833t 1000 mg/L +F
o] A% = & &, 7171 #ARle #std 1 mg/Lel E2F8dS A8
A &8s sk 05,1, 2, 5 2 10 mg/Le £F&HS AU

- Caffeic acid
EFF 001020 g& A ZFEt] 10 mLe] methanol £H 22 &3]3t 1000 mg/L
%94 Zﬂ%s—z%}%@ﬂ—‘l A% &, 71712 g9le st 1 mg/L o #F8&YS =
< 984 01, 02, 05,1, 2, 5 2 10 mg/L 9 EF&

@ EF§NL ol g3te] APRAL WEE Ae] Rl Y LCMS 7]
< ofdsh ol FHskTH

Instrument : ACQUITY TQD Tandem Quadrupole UPLC/MS/MS System
Detector : Mass spectrometry
Column : Hypersil GOLD(150 mm x 21 mm, 1.9 um)
Column temp. : Ambient
Mobile phase : Time 10 mM Ammonium 10 mM Ammonium
acetate acetate in MeOH
0.00 90.0 10.0
1.00 90.0 10.0
10.00 10.0 90.0
11.00 90.0 10.0
15.00 90.0 10.0
Flow rate : 0.2 mL/min
Ionization mode : ES-
MRM data (Cone

: Chlorogenic acid - 353.09(32)
Volt.)

Caffeic acid - 179.00(38)
Molecular
. : [M-HJ
ionization

Injection volume : 5 ul

EEFS AZETA(LOD: Limit of detection) &<1S 913
< 5 W SAsY g3 2 Hor HEWAE ALt



Az{REF 30}

HESkA: 22
|{I’."5]JH!’L‘\.L‘ Factior

3 % 116166 N _

_ 3% 116166 _ o nsn I
AT 0.0527 mg/L{Cafteic acid)

3 X 1341 66 4 ) .

= s 0379 mg/l(Chlorogenic acid)
iar

2}) B FRA
EFFY BEFIA(LOQ: Limit of quantification) &1-& ¢35t 100 mg/L FF4 &
|AE 5 RHE At ted ZS Ao® AHAIFIAE ALEAT

_'g%r_@;q! 105 RRF s5D)

Response Factor

— 10 X 118188 _ .176 me/L(Caffeic acid)

BA14LT

— 1 x 134166

— = |.26 mg/L{Chlorogenic acid)
106277

w24

- Chlorogenic acid

ARy Ezede UE MMM AFHORE AL AEd APASR)}
0.99 ©]d< ®rEstodof atH, Chlorogenic acid EFEHS 0

AHg-3te] elatTt.

- Caffeic acid

AgA BEgel U@ A4 AFHORRE HANL BEs] ABAFR)
7b 099 o)< RHE3Stefof 3, Caffeic acid %8 5
10 mg/LE Ar&3te] &lst3dth

o =
ARG BAA ARRA ol9)e] BeBol Y MRS txE AR washe]
BYF MR Aol BEE peake] BHo| APEA tul 5 % wUe BE3ho]
of 318, sl Aol 3 FE 8 (methanol) & ©] 851 01 mg/L FEe| EE
golg mm BT,

S|
@ Ed(FolAF2=, Xan-C2 Xan-K)% Chlorogenic acid ¥ caffeic acid®] &4
st A=+ 0.01000 g& methanol &< 10 mL °f &3jAX1 F 60 °C oA T

2 um A YA FHE|(Labogene_Germany)E A-&3le] o3 &
of wel 3 vk 8 AHEFEAS AASHATH

J&‘l

SRR

n:E



ol Az 4

NgE&d F  AEEZ(Chlorogenic acid 9 caffeic acid)®] JTEE 71714
chromatogram®] peak W& 7|FOo2 EF AFAE AAsY 3)ALAH L A9

g LHste HIFTHOo =2 AEsAUT.

EEH o5t 3k, A7 24
E| chromatogram®] peak areag y<
A

of AHAL AT F AN S AFFT

5
fr
4r 4o

)
QQ

~
=
Ll
X

4o
-3
r

x _ e eetessasssessessssessseeseas thuﬂ“.un J"
b
X L F71EHAl FUS AHBA S5 (mgL)
¥ : Peak arca
a a4yl y 88
b agdel 7|27

@ ANIEH AF
NEE&Y F AE=HY AF A+ v Ao 2R A4 st

x
LE = e Ui, (equation 2}
;
c » ANEHEY F XBEEY 5E(mg/lL)
X . cquation 1 Off 23} LHEEH XESHY 5%(mgl)

f . AMEBY 524+

NEed T AFZede] dE2 24 AT Ge=ZFH ta3 2ol Axtstaint.

P = _ v LI 11 il e {equation 3)
a
P © A|HEE F XEEE ™)
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1) A48 gEJAANd
7} Chlorogenic acid
1732 Chlorogenic acid &89 05,1, 2, 5 ¥ 10 mg/L

L=
EA71712 43 peak areaE 7O E ETHFAHOEZR

B 3 AA A FBAS(r)= 09903882 A XA o] ST

AGH FFgMo )3t AAAL Caffeic acid TF€9 0.1, 0.2, 05,1, 2, 5 = 10

MN

, A7 712 BA3%) peak areas V|El®E XET

= 22 U:] L L
FrozRE Az IALAHAe 2awEAoz Ugyon, ARASE)E=
359

Solge #E4ul% control A (methano) & | §3ke] 2tzke] 01 mg/L FE°) &
T&AF EA v¥wstR i, I A3 chromatogram’de] Al@EZ o] FRAEHE F1EeA
A EA 9] peak7t VFEREA ¢ko} AFEFATH
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|23+ &E, Xan-K9} Xan-C) % Caffeic acid % Chlorogenic acid 338
A3} Caffeic acid ¥ Chlorogenic acid & Xan-Coll4 Z+Zf 0151 2 897 mg/L =
Z5om 7k7+ 0.0151 2 0897 % 7F Xan-K olA& 247 0673 2 236 mg/L =
5o 747k 00673 B 236 % 7F FrEol AT

b ol A7t F=4ke] W8] Caffeic acidv 4.8¥, Chlorogenic acide 2.6¥17} B %
o] 2gHUE= AoE E4HIH.

27FA19] Al@EAXan-C ¥ Xan-K) 5 Caffeic acid, Chlorogenic acid %
3,4-Dihydroxybenzoic acid ¢ ZFH&4E& st Az AFEH 001 g=
methanol £ 10 mL & ©]&3}c] 60 °C oA & A& ddF5 & AFEAS
A3} Caffeic acid, Chlorogenic acid®] &% o3 23Ut
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Table 1. Amount of Caffeic acid in test solution

Product Replicate Measured  concentration (mg/L) Mean = SD'
(mg/L)
1 0.1532
Xan-C 2 0.1373 0.151 + 0.013
3 0.1639
1 0.6350
Xan-K 2 0.6869 0.673 + 0.033
3 0.6974
% Standard deviation
Table 2. Amount of Chlorogenic acid in  test solution
Product Replicate Measured  concentration (mg/L) Mean = SD'
(mg/L)
1 8.8117
Xan-C 2 8.5935 8.97 + 0.48
3 9.5039
1 23.0592
Xan-K 2 23.4602 23.6 = 0.7
3 24.4034
% Standard deviation
ANEEA A EA (%) gk
Caffeic acid 0.0151 0.151
Xan-C
Chlorogenic acid 0.897 8.97
Caffeic acid 0.0673 0.673
Xan-K
Chlorogenic acid 2.36 23.6
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IPL(inner plexiform layer), GCL(ganglion cell layer)®] 589& FFHOE H W A3
o AddA% CTLl wiste] STZ Fe] Wehe] FA7 2ashalal, UmA A, B, P-C
T STZ Fxwel WsiA & Zad FFo=2 Yepylith

?n
il
v
ﬂHNv

- A, =2 A £ 300 mg/kg), B(600 mg/kg)7} BFx@ete] &S vhe=d ta
a7t & Aoz AZAEW positive control(7]1EFE) T HA oFzre] &) Q& AL
= HQY.  (Scale bar=50 um)

19, in vivo STZ 7% Zx RENA FF F=EY 443 FAE A% 852
YER.
ONL : outer nuclear OPL : outer plexiform layer

INL :inner nuclearlayer IPL :inner plexiform layer

GCL : ganglion cell layer
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o} ganglion cells®ll PIX]& 9
e FEANAE BEd EA48k= ganglion cells®] apoptosis7t 7153} E =)
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Effect of

® FEFERC FAF NO A4 WAL 9T
1EYFE Poh ATFY eye) Aoz W ARA AT AZARE /AT
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TAAQ ZHE7|HE vw E43517] 95t dHAE F=353 DWW MDF 20mg/Kg
+ MDF 200mg/KgE T42o2 125 Tt T3 552D HAE A&ttt 7 4
oA F el Bee ZElste] EAAESHE ] 4
#13F Western bloting analysisE 3341, F&
< Aztete] ZhE S G 3 HYFFEA

Al

CTL DM DM-AE20 DM-AE200
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I * P <0.05 compared with confrol group

# P < 0.05 compared with diabetic group
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2) 217 AARJIAR]I NFATS 2t3l% &2 TonEBPS} Aldose reductase(AR)¥} NF-kB7} © i
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Wure) ARATAN Frhlo} YT ol & FHEFEE FEAEH o2 FaANGE A
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CIL DM ygyp aE200
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TonEBP| S SEE S5 & -
R
C
AR S —— = Z1s
o
= a
! A z
NFxB = - =
B-actin - - -— = .
crL pap DM DM
T AE20 AER200
C. §
D.
554 ! sz 5
T E. | 2L
o . £ 2
<%, = =2 ¥
) 2=
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CIL DM DM- DM- o
AE20 AE200 CIL DM DM- DM-
AE20 AE200
* P < 0.05 compared with control group
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A DML DM
s CIL DA yp20p AE200

o — . —
Active caspase-3 PrTa—
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* P=0.05 compared with control group

# P < 0.05 compared with diabetic group
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Immunobloting of O-GlcNAc and OGT
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IHC of TonEBP and O-GlcNAC
DM MDF Mo mg MDF 100 me
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1) 9733
7hH Zrega Az i g IAEY =&

- AZFZ}ER 39 M 2 (human corneal epithelilal cells, HCECs, ATCC, Manassas, VA, USA)&
o]-&-3te] 25914 30AIt) Abele] HEE o] &3

- Keratinocyte-SFM(Gibco BRL, Rockville, MD, USA)°| human corneal growth
supplement(Gibco BRL, Rockville, MD, USA), 100 units/mL penicillin (Gibco BRL,
Rockville, MD, USA) % 100 pg/mg streptomycin (Gibco BRL, Rockville, MD, USA)< 3
7hE AEE g S 129 A2 WA

- HjoFEl AlEol| NaCl(Sigma-Aldrich, St.. Louis, MO, USA)& ©]&3}o] ek
4(350~550 mOsM) &S ThEo] HEdk thg, A4A7HA v Fe $ A9
m7 o2 AF3A

4
o

EBI A
2

v
ok.O
]:E'.

- AZAES] AtE do7|A ¥+ F 55, 10 ug/m)E 72 A AgstAY 2443
Aol A AX g & wjste] MEASAHES FAsA



o) A ZABEAR S =H(Cell viability assay)

- AZ REFAeM NZzSF ZAHIE ol &3t FAHT the, 1x10°/mlE 24 well o] Wl ¥ A
of Al F7< 500 pl& ¥l 2443 &<k v sttt

- ARG S0y FES TR EE AYsta U4 S A Mg | ARE A7
I MTT &4 200015 F7FekAnh 443 &< Wi & MIT &8s =A2HA AAS L,
200 pl®] DMSOE #H7bste] 152083 €59 & F ELISA reader (Moleculae Devices,
Sunnyvale, CA, USA)Z 570 nmolA &3 =5 A3

2H F4 3E H= FHAH(Wound healing assay)

- 6 well?] HlF Aol A 35 HAl AEEHE THHES 2708 29 v, 4 M E
100 plo] AZR-FadE Fostal, AEZ7E 745 2 w7hA] vt JHEHEES AAsta o
MRS SHE A thg AR HE dW A S o] 83t HYsAh

ol ZeRg A Eo A 14ES =F F TonEBP H3d I A EAEAL ASAEH2 I
HSAOl EFFRIS EHE s

- AE RFAL AxzF FHVE o83t FAT T, 1x10°/mlZ 6 well o] wjLH Aol
A Bl 2mlS ¥ 2443 F<F v skt

- AAESE 89S AYd v 24413 FF WSkl phosphate-buffered saline(PBS)E ©l
&3to] AlH sttt

- AEZE Rol YAIRYE ANT F, AE g £9S oF 20 ulE ¥l JIOE AEE &
AT oA dAREE AAT F AE FdFe AFeAT

- AFE 3 3to 2 SDS-PAGE A &E&

nitrocellulose Fololl &% v, stz st

= 1
& % ¥ enhanced chemiluminescence(ECL) &H-& o] &3t &It}

B} Al ZH 9 F 33 H A (Fluorescence Immunocytochemistry)

- R AlEE AT Yo ® AYstal PBSE A&7 ¥ 4% paraformaldehyde® 1
g3ttt

- PBSZ tAl A&3 & 0.1% Triton X-100/PBS &0l A 108 F<F vl oS thA] Al
< Al

- TonEBP(mouse monoclonal, Santa Cruz, CA, USA), 1:100) 1x FAE o] &3t A2
o=, 4°CollAl overnight Bl ¥FstAth. PBSE o] &8st A A3 Th3. goat-antimouse IgGs
conjugated Alexa(1:1,000) 22} A& A glsta ZFstAtt.

A SAH 4

- BAA #242 GraphPad Prism software ver. 5.02(GraphPad PRISM Software Inc., La
Jolla, CA, USA)E o] &3l B4 om, p< 0058 SAZHCE F23 Aoz Hrlsly
=



- gl Ee] FES FE BE AUstel 54 $EE fAsst.

- 59} 10 ngel FEAAE ZebgE Az AEgols Wk AAAL, 50 pgel e AES
7} syl AERT, 100 pgol AE 15% 2 FAsH gasts AL 3989 (Fig 2B)
A 150 B 150
-
1 ] s iy L 100

all viabilily

L=

Ceell viahility

0

.

CTL 350 400 450 500 550 CTL Spg 10ug 50pg 100 g 200 g
Figure 2. Changes of cell viability after exposure of hyperosmolar stress (A ) and treatment of Aralia elata (B). CTL = contral.
P < 0.001 (vs. CTL).

- DHES) wE 5 FFol ZubgulAze) YRy vAE EnE FAsks] sl 5 ug
310 ugl BEZ A AL F3 447 Aol A A @ T ATYEHL vt
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-3 AT B4 Ael Tl AZ AEAC WA &3 i
S} 10 g = BFA BAHCE folsl FPEE AS %ASATHFig 3A, 3B).
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Figure 3. Comparison of differences in cell viability between simultaneous (A ) and pre-(B) treatment of Aralia elata on human cor
neal epithelial cefls after exposure of hyperosmolar stress (HS) (500 mOsM). CTL = control: A5 = Aralia elata § pg/mL; ALD =
Aralia elata 10 pg/mL. p < 0.001 {vs. CTL); p < 0.001 (vs. HS).



WA =EE AAIAEE AY AZolse] fld W, 5 ngd 10 pgel =9
FEE UAL Ao A Ay 3 FoA FEoEFHOZ M EolFo]l FY5A FU13 AL
3213} Ath(Fig. 4A, 4B)
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Figure 4. Differences in wound healing according to the concentrations of Aralia elata pretreatment. CTL = control; HS = hyper-
osmolar siress (500 mOsM); A3 = Araliaelata 5 pg/mL; A10 = Aralia elata 10 pg/mL. p < 0.001 (vs. CTL); 'p < 0.001 (vs.
HS).
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A CTL HS AL A0 B TonEBP C g-NF-B pEE D Bax E Biel-2
kDa 200 200 250 150
170 = T s @ — TanEEP 250 400 200
- __| 1040 «
65 — - — —p-NFkB pBS 1 ;00 150
100 200 100 i
[2.oc - -—- —— — — By = 0 | =
0 i a i
B - W — — e — Bl-2 \_\,- \?_-:p ,;E'.'- ‘;\:J {:\\(’ “?_"-:l P'f:‘ '._:\(J C}V “?\l:;. PE-_- qis:l
2 s aap —Bclu F G H |
M= ey Bel-xl 4-HNE GPx IL-1p
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a7 = S D e s — -HME . 200 :
100 150 100 200
3 = e —— e 5P U
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Figure 5. Western blot analysis (A) and graphs of expression changes of tonicity response enhancer-binding protein (TonEBP) (B),
p-NF-kB pos (C). apoptosis markers (Bax [D]. Bel-2 [E], and Bel-xl [F]), oxidative stress markers {4-hydroxynonenal [4-HNE, GJ,
glutathione peroxidase [GPx, H]), and inflammatory cytokine {interleukin |lI]_J Lf [1]). CTL = cong=pl; HS = hyperosmaolar stress
(500 mOsM); A5 = Aralia elata 5 pgimL; Al10 = Aralia elata 10 pg/mL. p < 0.001 {vs. CTL), "p < 0.001 (vs. HS): 4-HNE:
GPx: IL.

TonEBPS] WA F A ZARLS] HHAS Fstr] fs) FBHEINES A e, 1
Ay aAES =EHA =W MEde] A" TonEBP7F HU R o]Fo] FUh3lH,
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S AT F Aen, o]y W= FHES A A} FollAs Ahd= Aol FlF

ATH(Fig 6.)

TanEEP
TUMEL
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Merge

Figure 6. Fluorescence immunocytochemistry for topicity response enhancer-hinding protein (TonEBP), terminal deoxynucleotidy|
transferase dUTO nick end labelling (TUNEL). and’DXAPI in human corneal epithelial cells. Cells were treated with Aralia elata (AE;
3 pg/mL and 10 pg/mL. respectively) before exposure to hyperosmotic media (500 mOsM) for 24 hours, TonEBP and TUNEL were
co-stained and pretreatment of AE ameliorates the hyperosmolarity-induced cell death and upregulation of expression and nuclear
translocation of TonEBP. Scale bar length 100 pm. CTL = control; HS = hyperosmolar stress (300 mOsM); A5 = Aralia elata
5 pg/mL: A1D = Aralia elata 10 pg/mL.
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Effect of Aralia Elata on the Expression of Hyperosmolarity-induced TonEBP
Protein and Inflammatory Mediators in Comeal Epithelial Cells

L’ - wojsy - gEMY - 227 - Holg™ - g
Scong-Jac Kim, MD, PhO™., Mi Hwa Park, MD', Woong-Sun Yoo, MD', Eun-Kyung Hong .
Mee Young Choi, MD™, Wan Sung Choi, PhD™

YWD DY FUUAREY VAN JUUUD JYTARTE, FHUN NEY,
HEUND YAy WY EYp
Heparmeenr of Ophrkatmelagy, Greomgrmy Natsana! Ueiversiny Hlogpnead, Greosytang Nadiomad f.'hr_\mm%‘hﬂd of Medicime’, finyw, Korea
Cryeongsoag Inuntune of Hewlnk Science, Crreongrarg Matianad Unnersnty’, daine, Kanes
Metvill o, Lo, Seawl, Karca
Deporiment of Angtomy and Convergence Medice! Sctence, Gyesgyeng Notomal [niversoy Sohoal of Medicine”, Jimp, Korea

Purposs: To investgate the effect of Aralis efats {AE) on hyperosmalar stress-induced tonicity response enhancer-anding protein
{TonEBF} expression and changes in fhe kevels. of proinflammatony oyiokines in mmontaized human comeal epithedial cells (WCECs)
Methods: Immorialized RCECs were cultured with edther 5 or 10 pgiml AE for 24 howrs, and the medivm then changed io a hy-
perosmotic mediam (500 mOsML). After hyperosmadar treatmend, cadl vigbility and wound-heaing assays were perfomed, and
cell proteins subjected to Westem biof analysis, immunocytochemistry for TonEBP and MF-«B, and fests measuring changes in
the levels of oxidative siress markers and inflammatory mediatons.

Results: AE prefrestment amelicrated hypercsmolanty-induced cell death and the delay in wound-healing in 2 dose-dependent
manner. AE inhibited TonEBP and phospho-MF-xB pB5 subunit upregulation. AE significantly decreased the expression levels of
Bax 4-HME. and IL-1[: but increased those of Bol-2, Bo-xl, and Gp.

Condlusions: AE increased oedl viability and wound-healing, and inhibited the hyperosmaolar stress-induced wpregulation of
TonEBF and NF=B. AE may be useful for treatment of patients with cerain ocular surface diseases.

J Korean Ophthalmol Soc 2021;82(2):1-77

Kﬂym-rkl:guallu elaia, Human cornaal epithelial cells, Hyperosmalar stress, Inflammabon, Tonecily response enhanocer-binding
protein
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1) & WA= - = ARPE-19 ( human adult retinal pigment epithelium cells)

: Low glucoese/ High glucose 22 X &,
ALA (Alpha Lipoic Acid) 2t= H2Hd 12,

2)QtEAHFZE . * HCEC (human corneal epithelial cell)

* .71-1:!1- -M.gl- _'1‘3‘ ( 01—.?[_?—].7'{?‘: 51_::41}
- H‘rpemsmular stress (_TJ__""'i—q'.E—_':ii_j, ek
: Nacl (sodium chloride)

<Ay>

* 0P AFEES : HCEC ( human corneal epithelial cell)
-G Y ER(WFEES BT
- Hyperosmolar stress(dp S8 AE34y : Nacl (sodium chloride) #H<2|

HCECs

HS | *H.5 : Hyperozmolar stress |

C1 Cl 400 450
IT = e — — — 4-HNE Omcidative stress marker
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— pACT

20— [N R - —
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* Hyperosmolar stress (hyperosmotic stress)
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4 AFdED BAT o] AT 2 FAHFS ANOVAR #3F vusly, A E
A 228 0 2= SPSSE o] &3 T
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@O AFEE (Table 1)

NE7IE T EE ANFTAM AEES BEEA U

Table 1. Summary of Motality

et

Prays after dosing

G Groups Mortality
i (mg/kz) {dead/used)
0 1 2 i 4 5 6 7 B 9 100 11 12 13 14

a1 {0 a ¢ o 0 0 0 0O 0O O 0 0 0 0 ¢ 0 0% (0/5)
Male

G2 (200 & ¢ 0 O © O© O © O O O O O © 0O 0% (/3)

Gl (0} g ¢ ¢ o O 0 0 0 ¢ 0 O 0 0O O O 0% (0/3)

Female
G2 (200n o0 0 o 0 0 0 O 0 @ 0o 0 O O 0o 0 0% (0/5)

Table 2. Summary of clinical signs



Giroups e ki)

Sex Diays Higng

{hie=) il G2
[ {2,000}

0.5 Mo ahnormality detected 55l 505

1 Mo abnormality detected 58 5/5

2 Mo abnormality detected 55 5/5

3 Mo abnormality detecied 55 505

4 Nr- abnormality detected 5/5 5/5

N Mo sbnormality deteceed /5 5/S

F Mo abnormality detected 5/5 5/'5

3 Mo abnormality detected 505 5/5

4 Mo abnormeality detected 55 55

Mlale 5 Mo abnormality detected 55 505

6 Mo sbnormality detected 5/5 5/5

T Mo abnormality detected 5 55

B Mo abnormality detected 55 55

Q Mo abnormality detected 55 55

10 Mo abnormality detected 55 55

11 Mo abnormality detected 5 55

12 Mo sbnormality detected 55 5/5

13 Mo ahnormality detected 5/5 55

14 Mo abnormality delected LT 55

0.5 No abnormality detected 35 35

1 Mo abnormtality detected 3 35

2 Mo abnormality detected ot 575

3 Mo abnormality detected 55 55

4 Mo abnormality detecied 55 55
' K No abrormality detected 55 &5

2 Mo abnormality detesied 515 505

3 N abnormality detected 33 33

4 Mo abnormeality detectod 5/5 55

Female 5 Mo abnormality detected 5/5 5f5

[ Mo abnormality detected 5/5 55

7 Mo abnormality detected 515 55

S No abnormality detected 515 515

L Mo abnormality detected 515 55

10 No abnormality detected T} 5

11 Mo abnoermality deteciad 55 515

12 Mo abnormality detected 515 575

13 Mo abnormality detected 55 55

14 Mo abnormality detected 575 575

" Mumber of animals with the sign’ number of animals cxamined

@A S} (Table 3)

S0 Ag AWED RolTol A Fo F1dxjel tizpel Mate] BAH R Felai
st e (p<005) A Aol Fol 19349} F AFZA NN izl Hshol
FAROE foI5l AT (A0.05). Teit ol AAHA FPoE T HuHUh,



Table 3. Body weights

Dhays afier dosing

Giroups Animal Final weighe

S (mgkg) D 5 ] 3 : e iain ()
1 1344 36540 3R2.5 4130 4135 791
2 3332 626 370L3 407 4 411.4 TR.2
3 3328 I61.6 3764 4023 6.4 736
f:]; 4 3266 165.6 3663 407 4 417.5 Qb9
5 3222 3494 3664 4048 4039 817

Mean 3208 3608 3724 4070 4105 807

- sD" 524 661 699 398 546 641
& 341.6 1483 376, 408 .4 407.2 G65.6
7 3365 33T 376 3987 4127 7622
3 275 3157 3612 M9 3747 472
.;:,?anm] 9 3280 3385 3667 3988 4065 78.5
i0 3190 399 3517 3869 3024 734

Mean 3305 3368 3654 3949 3987 682
s5.D. 8.76 T.25 Q.46 10.55 15.37 12.70
i 1 1942 2105 2185 2363 2258 a7
12 1933 2000 2150 2318 2223 29.0
13 1910 205.5 215.1 2273 2183 273
?ﬂ; 14 188.1 208.6 2057 2234 2229 34.8
15 183.1 2037 2054 2136 2144 313

 Mean 1899 2075 2119 2265 2208 308

b SD. 449 27 60 86 441 2.85
16 1966 2018 2183 2225 2228 26.2
17 1993 2079 21239 2325 2241 248
15 18093 197.7 2188 2258 2187 204
u?:m} 1% TH6.6 1494 .4 212.6 2193 2149 283
0 1827 1560 2044 21301 2103 27.6

 Mean 1909 2002 2156 2226 2182 273
5. 6492 508 T.43 7.1 568 1.50

" Standard deviation

®
1z
)
o
Y,

Table 4)

S¢AR] FALA A BE AREEoM Aded Folst #ddE o2 #EHA



Table 4. Gross findings

Ciross finding
Grroups Animal R

5
* (mgky D _
Chrgan. Observation

| Mo argan with gross indings
2 Mo organ with gross findings

Gl : :
(0) 3 Mo orgen with gross findings
4 Mo orgon with gross fndings
5 Mo orpan wilh gross fndings

hale
& Mo argan with gross findings
7 Mo organ with gross findings
bl # Mo organ with gross findings
(2,000) R b

9 Mo organ with gross findings
1o Mo orgen with gross findings
11 Mo orgen with gross findings
12 Mo organ with gross findings

Gl : :
() 13 Mo organ with gross findings
14 Mo argan with gross findings
15 Mo organ with gross findings

Female
16 Mo organ with gross findings
17 Mo organ with gross findings
& 18 M ith g findmgs
(2,000} o organ with gross finding
19 Mo orgen with gross findings
20 Mo organ with gross findings
1) 22

ol AA}E Hol FHFEFEE (MDFI01)E Sprague-Dawley AlEe o] w3
| BEHA ol MY AAEFLS g EF 2,000 mg/kg
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4 Ao BE $EC st 70 % €IZEE &SI 2EHAHE AFHOE YA A
Ang Fstd sdo=z gAxe FHPEE Ao LAFAA (Multistix 10 SG,

Siemens,  Germany)®} 2®¥E47] (Clinitek Status+, Siemens,  Germany)E A}-83}
LAAE AAEAH
- QM=% Urine color - FHE Clarity - 8% Glucose (Glu)
895 _Specific gravit
- g F41_Bilirubin(Bil) - A EA_ Ketone body (Ket) Q) P graviy
- %24 _ Blood (Blo) - pH - 8¢ Protein (Pro)
- Fr2U Y= _Urobilinogen - oF&4FE Nitrite(Nit) - ME T Teukocyte (Leu)
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® Fq3ka A}

A3 dY F 3 mLe EHe EDTAV &7FH

£S5 IsofluraneE ©] &3}

It

H CBC bottleoll F st &4 7](ADVIA

2120i, Siemens, Germany)E ©]-&3t o529 IdHE5S SAHSA
Items Units Analyzer
White blood cell count (WBC) 0°cells/uL
Differential leucocyte count
- Neutrophils (Neut)
- Lymphocytes (Lymph) 3 0
- Monocytes (Mono) 0"cells/uL,%
- Eosinophils (Eos)
- Basophils (Baso)
Red blood cell count (RBC) 0°cells/uL
ADVIA
Hemoglobin (HGB) g/dL 21201
(Siemens,
Hematocrit (HCT) % Germany)
RBC indices
- Mean corpuscular volume (MCV) L
- Mean corpuscular hemoglobin (MCH)
- Mean corpuscular hemoglobin concentration }/ng
(MCHCQ) &
Reticulocyte (Retic) 10%cells/L, %
Platelet (PLT) 0°cells/ uL
DENA LA 74}
RE 520 ot AP P T AN A4EE AL AP UriAe Peg
A2oA A v A4 ZEste dAde AY F A7) (Hitachi3100,

HITACHI, Japan)®} 32 4 7](FUJI DRI-CHEM 800, FUJIFILIM, Japan)E ©]-&3}

T 2ol 248

Ttems

Aspartate aminotransferase (AST)

Total protein (TP)

Alanine aminotransferase (ALT)

Albumin (ALB)

Alkaline phosphatase (ALP)

Albumin/Globulin ratio (A/G ratio)

Total bilirubin (T-BIL)

Calcium (CA)

Gamma glutamyl-transpeptide (GGT)

Inorganic phosphorus (IP)

Creatine phosphokinase (CK)

Glucose (GLU)

Total cholesterol (T-CHO)

Sodium (Na")

Triglycerides (TG)

Potassium (K")




Blood urea nitrogen (BUN) Chloride (CI)

Creatinine (CREA)

) =2
© 74
A7 T &, BE AEFE ot Isoflurane 722 miE sl AE P QkebA}
ANz B AFE Y 2= AlF(external surface & all orifices), 717 (cranial cavity), &
Z 2 BAe] BE A7 (thoracic and abdominal cavities & their contents)oll tale] 5<t
A AAE AAs AT BVt F, AR FES BEEA &Skt
@ A=E%7I

Zk(liver) 1% (kidney)

-%l(adrenal gland) 17 (heart)

H (lung) 2 713 A (bronchus) ] (brain)

=] 3} A (pituitary gland) H] 7 (spleen)

A (seminal vesicle) 11 H(testis)

%4 (ovary) 31 8 (epididymis)

Al (prostate gland) A48 (uterus)

Z (vagina) 5] (tongue)

7] #(trachea) 2] & (esophagus)

747 (thyroid gland) 3434 (parathyroid gland)

& (thymus) %] (stomach)

2%/t 7 (small/large intestine) W33 (urinary bladder)

3] F(skin) 2 F4!(mammary E} 9 M (sublingual / parotid /submandibular

gland gland)

# % (pancreas) ¢+ 2 3k 2] -4 (eyeball)

%= (sternum) o E = (femur)

2 Hazd

L~

spinal cord; cervical, mid-thoracic, (submandibular/mesenteric lymph node)
lumbar)

= A *(Skeletal muscle) #= 4174 (sciatic nerve)

BE sl tiste] 73 Al S AAS AAIRE F ot Aol dd sFFe AU
o, AAAF g FHR7ISER (%) AEsAH #FH90F de Ve FeE EEE
SAsto] FAE FAtste] AEskAt

] (Brain) H| Z(Spleen) 7} (Thymus)

# (Lung) F-4l(Adrenal gland) A7 (Heart)

7+ (Liver) 217 (Kidney) 31.3}(Testis)

2> (Ovary) 118 (epididymis) Z}-3 (uterus)



® FAAE
SATA EML Fgow de] AgEE A ZEIHY SPSS(Ver.  25)F o] &3S
m frolFES P.0SE A

o
procedures)®] 7d-7-°= Levene testZ S48 = AT F, one-way ANOVA test= fr
oS QAT AMEAA + Dunnett’'s Test, ©]E4IQl A $-o&=
Dunnett's T3-testgE ©]-&3t] 2T {9 A

B HuAoA HE2 AFsi ¥ T FoF S txad Husis W 54
oS dedt= oot

o
1

L

CAEY F gwzgdd As, SRS 5000 mg/kg/day 2oja 2 @A M (Soft
stool), A AkH(Diarrhea) ¥ sl&5, 3|55 9 FEF99 2 H(Soiled perineal region)s7d°l
2 B FAL7MA AgeA 2 S

o] FAHAH.

- 2,500 mg/kg/day Tl AW, A B SRR, 5 B FEFHe LdFdol F
of & 15 AARE RHA7A Aol BEEHAD 1,250 mg/kg/day Foidt 1 oA

21 A AT UMA tiz2Te o) dade dEEHA Skt
*A-L 5000 mg/kg/day ¥ 2,500 mg/kg/day FolwolA AW, A F SHER IF
FEFHel LdFdel Fol F 14 dAFEH FHI7A Ao 2 S8 v

B

i Ho

32
o 2

A

AN

, E=T
&5

o2

1,250 mg/kg/day AN @EHE FoAT EF A= FA7EEQL o]

roret

&3 >1.ﬂ

-
N

B>

%l

b

@ AZFWs} [Table 2 ~ 3]
AsE5A Ay 3L 5000 mg/kg/day FoATolA 219 9 289 A Fo] tjzTH Hlw
st 9] 8FA| (7<0.05) FH4sd Tk U Al 2,500 mg/kg/day 2 1,250 mg/kg/day Tl
23} Blaste] Folgh Mshs A=A Fshn

AL z2adH ANFEE FATS vuste AT CE {3 A

N

o

rr
rd

2 A &k

o2 r



@ A543 [Table 4]
A 5,000 mg/kg/day 2 2,500 mg/kg/day FoTol A 193 AR FH o] thxa 7 H

® +4d# % [Table 5]
RE ANEEZ BTN txzed vluste fF2g Wshe #aEE A ghgkth

® SFA} [Table 6 ~ 7]
EE AEdEd FoTNA e o nluste] 723 Mdle BEEHA &gtk

@ EH3FZ ZHAL [Table 8 ~ 9]
dAgrd HAA A, AFEE FATAdAY iz vlaste] foldt wste BEEA

A Y5182 Z A [Table 10 ~ 11]

Ayt HAF A3, FALS BF s Al A= tixza 3 Hlaske] §A 5
2 Fo% A= BEHA L

AL 1,250 mg/kg/day FATFNA CA SHFENA x4 vty ,
7 #2EH0, UHA AFREE FATAAY dzad vlwst] {fo3F Wl w3
H A skt

© A7 5Al [Table 12 ~ 13]

FAL BT dz2aH vaste] SAH R o3 Ades BEEHA Fodrh

UAL 1,250 mg/kg/day FATlA F-4l(Adrenal gland)e] FAl(g)7F th& 3 B3t
Fro]3HP<0.05) #Ha7F HEEHJLD, YA AFED FoAFolAe thxad vlaste] fo
S Wsts #EEA gt

A}H&% (FA 1,250 mg/kg/day) 1 & FA42H A3, A2 = Hole 40| FHolA

ymz 724 A5, & 4 25 5000 mg/kg/day Z 2,500 mg/kg/day A @EZD FoTol
A e, Blei B dEFH e o9l #EHIN, A AEFEe] dxT 9 1,250
mg/kg/day AP=d FoATdAME= APdEd Foo} #dHE o FaHo] #EH T2



O A=A FHEFEEMDFI01)] &4 SDA FA=e] 14 A3t wHE AFFA A
Uettes A48 S4688S Frista 5 18 & 4 3 RiERS 54/ P9 &%
} 0 (hzT), 1,250(A4&FT), 2,500 (&HFT) 2 5000 (L&)

mg/kg/day2] Fo]&#FS HAAH3te] SD. Ratol 14 I3 w8 AT £33 Az} ol
of Zo] T AT

—~

@ srAAE, a4 B ARG o A= Fojol o3t o] g A

A AT
@ A371%F ARY FES F3 1250 mg/kg/day Tl 1 @l7F AbgEth At
. A

Bo ®7 &7 A% Fro NYEAR J4HE Bdo] ARHYA AFEY 5
<l u

@ APV F dNFAL, &5 EF 5000 mg/kg/day 2 2500 mg/kg/day Tl
oA Ax, A R sER, I B FEFHY LdFEol BEEHAY. o} F
& AEEED Fool o7 ¥z AdHEHY

©® AFZH 23 22 5000 mg/kg/day FowolA 21 A 2 28 & AFo] HzLH
wste] 2] 8HA|(/%<0.05) #astAth. U™ A| 2500 mg/kg/day B 1250 mg/kg/day
o E2TH vmste] {3 WHsle #FEHA Gt olHd AFRs= AF

1=3

=

=d Fool o F4er AT

AL dEzod Aded Foe vusty FASHoR Fo7 2d= dEHA
O}OLK}

S AN .

© ABAAF ST GFolA ARHOE hETH vt FolF gavt BB
=]

= il =
= Azl a gRFo|EAd ol ARIFHA kot Ad=del o7t =
[e]

ox i

@ dAqA3etzr Ha Ay, A 1,250 mg/kg/day FoFollA Zr4(Calcium_CA) =
AFEo A thx2TH vluste] F2ol3(P<0.05) F7H7 BEEAL, YA AldEH &
Ao Ao tzad Hlwste §33 wstes #EHA @t FAL BF sy
A M s =T vasts] FASH o2 Fojt A= B HA| 3

B7NFA S48, FAL B o Rluste] B4

254 gt

L

Hoz feld Ave B

U 1250 mg/kg/day FoTollA FAl(Adrenal gland)® FAl(g)7t thE&w3 Hlas}
o] f23H(P<0.05) Hart BEHAL, UMA AFEd Tl tlxzad vlust
o 3% Hales AFHA FAUT



QEol A SRR, e 9 FEFe) ool BAHYT, YriA AEEES txE
51250 mg/kg/day AREA FolZo A AUE Folsh Bl ol gndol w3
o

H 2L Q9 olud B4
W 919 2ol NWATHE WBoR FFo] AAHE 28 U
=]

= i=
FoYA S HY3te], 2000 mg/kg/days IE&FO = HAHsa, FHE 2 ~
st 8%, ALH FAE FHIH

Table 1. Mortality and Climical signs for rats in the dose-range finding study of MDF 101

Gl G2 G3 G4
Parameter A e s R R R R R e R
Control 1250 mg/kg/day 2500 mg'kg/day 5000 mg'kg/day
- 5 4 5 5
Male
Mortality® 05 1/5 /5 /5
Mo observable abnormality 5 4 5 5
Deeath 0 1 0 0
Soiled perineal region 0 0 5 5
Soft stool 0 0 5 5
Diarrhea 0 4 5 5
Female
Mortality® 0/5 /5 0/5 0/5
Mo observable abnormality 3 1 3 5
Soiled penneal region 0 0 5 5
Soft stool 0 y 5 5
Diarrhea 0 0 5 5

= : Mumber of animals
*: Mumber of dead animals/Number of tested animals



Table 2. Final body weights for rats in the dose-range finding study of MDFI101

Mean body weight (g) Final weight
Group ( mt::-')]sz:da}'} Survival e e T P o a1 T R T relative ln?
= Imitial Final Change controls{ %)
n 5/5 5i5
Male
Gl o 2 O b 1 1752 = 18.6 I5E.I = 25.7 1829 + 192 1000
G2 1250 4 / 5 1842 = 5.3 3422 = 229 I60.1 = 25.6 95.6
G3 2500 5/ 5 191.2 = B2 3414 = 228 150.3 = 18.5 95.4
G4 5000 5 I8 I86.2 £ 9.1 311.2 £ 41.2 125.0 = 35.0 Q0.9
Female
Gl it 5 I8 144.7 £ 3.1 2343 = 7.9 B9.5 = B2 100.0
G2 1250 3 LS 142.7 £ 4.2 2173 = 9.4 T4.6 = T.6 9.8
G3 2500 5/ 5 143.5 = 4.4 215.1 & F.3 T1.6 = 4.5 91.8
G4 5000 5 r5 1422 £ 5.7 2234 = 21.1 B1.2 + 163 102.8

= : Number of animals

? : Number of dead animals™Number of tested animals
Mean + Standard deviation

Change is body weight on Day 28 — body weight on Day 1.

Table 3. Body weight changes for rats in the dose-range finding study of MDF101

Gl G2 G3 G4
0 mg/'kg/day 500 mg'kg/day 2500 mg'kg/day 5000 mg'kg/day
n 515 5/5 5/5 5/5
Male
I 1752 = 186 1842 = 53 191.2 = 8.2 186.2 = 9.1
7 2460 = 10.1 2448 = 145 2430 + 121 2239 =+ 16.1
14 287.7 + 20.1 2896 = 149 2909 = 16.7 2607 + 339
21 3323 = 207 323.0 = 21.0 327.1 + 194 2831 = 332+
28 358.1 =+ 25.7 3422 = 229 3414 = 2238 311.2 = 41.2*
Female
1 1447 += 3.1 1427 = 4.2 1435 + 4.4 1422 = 5.7
T 31776 £ T8 1705 = 65 1674 + 7.5 1692 + &.7
14 1986 + 4.8 185.5 + 11.1 187.2 + 108 1928 = 9.1
21 2195 = 49 211.0 = 58 2055 + 9.7 2079 + 144
28 2343 = 79 2173 = 94 2151 = 7.3 2234 = 21.1

* : Significantly different from negative control (#<0.05) by Dunnett’s Test
®: Number of animals

Mean + Standard deviation

The day of first treatment was designated Day 1.



Table 4. Food consumptions for rats in the dose-range finding study of MDFI101

Gl G2 G3 G
Day e S o = ot x e O e e
0 mg/'kg/day 1250 mp/ke/day 2500 me'kg/day 5000 mg'kg/day
" 2/2 22 272 242
Male
1 231 = 09 2007 & 0.4 19.0 & 0.1* 138 + 1.6*
7 28.1 = 09 262 %= 03 254 = 23 249 + 48
14 286 = 09 212 + 14 Z9.7 = 0.6 286 = 2.1
21 314 = 06 262 £ 3.9 29.9 £ 0.9 294 = 6.6
28 34.7 £ 1.9 275 % 19 AT =& 2.1 is6 = 63
Female
1 144 + 1.7 44 = 1.7 13.7 £ 6 124 + 09
7 2005 £ 1.2 209 += 0.6 18.6 + 2.6 210 = 1.2
14 I1IBE9 + 12 174 = Q.7 18.6 = 0.5 21.2 % 1.9
21 26.1 = 04 20.7 £ 1.6 20.2 £ 3.8 179 = 0.01*
28 358 = 192 ZT.E = 13.1 258 = 14.5 340 + 21.8
*=  Significantly different from negative control (F<0.05) by Dunnett’s Test
™ : Mumber of animals
Mean + Standard deviation
The day of first treatment was designated Day 1.
Table 5. Water consumptions for rats in the dose-range finding study of MDF 101
Gl G2 G3 G4
Day o Y e X Wt & T M LT o
0 mg'kg/day 1250 mg'kg/day 2500 mg'kg/day 5000 mg'kg/day
n 342 242 242 2/2
Male
1 28.8 = 0.1 273 = 2.6 318 =TT 33.1 + 5.0
7T 202205 203 = 1.7 254 - 55 146 = 5.0
14 372 = 2.0 358 = 1.3 44.9 = 7.7 52.7 = 10.3
21 44.2 = 3.0 39.7 = 0.7 49.0 = 14.1 607 = 64
28 48.7 = 0.7 46.0 + 4.5 56.7 = 5.4 661 = 15.0
Female
1 264 = 1.8 275 & 1.d 250 £ 1.0 283 £ 1.5
7 50.5 + 24.1 43.0 = B.6 494 + 52 67.8 = 238
14 284 = 2.7 23.6 = 0.7 30,0 = 5.9 37.6 = 10.2
21 354 = 2.3 34.1 = 2.5 367 = 221 44,7 = 3.3
28 46.1 = 3.3 434 + 103 40.4 = 1.0 63.0 = 41.6

® : Mumber of animals
Mean + Standard deviation
The day of first treatment was designated Day 1.



Table 6. Unnalysis results for male rats in the dose-range finding study of MDF 101

p Gl G2 _ G3 _ G4
e 0 mg/ke/'day 1250 mg'ka/day 2500 mg'koa/day 5000 me'ka/day
n 505 5/5 5/5 5/5
Male
Color
Yellow 5 4 5 5
Clanty
Clear 5 4 ] 5
Glucose (mg/dL)
MNegative 5 4 5 5
Bilirubin {mg/dL}
Megative 4 4 4 4
small 1 - 1 1
Ketone body (mg/dL)
MNegative . - - 2
Trace | - . .
15 4 i 2 3
40 : ] 3
Specific gravity
Lo
1015 1 1 2 2
L.020 2 l 3
1.025 2 3 2
Blod
Negative 5 2 4 3
Tace nact 2 1
Small
pH
8.5 4 3 3
=2.0 1 ] 2 2
Protein {mg/dL)
Megative
Trace . .
30 2 1 - |
100 3 2 5 2
=300 | - 2
Urobilinogen (E.U./dL)
02 3 2 1
1.0 2 2 4 [
Nitrite
Negative 5 i p 5
Positive - | -
Leukocytes
MNegative | 0 I 4
Trace 4 4 4 l
Small

n : Mumber of animals
- : Mot applicalbe



Table 7. Urinalysis results for female rats in the dose-range tinding study of MDF 101

b somremmp— Gt L 63 G4
s 0 mg/ka/day 1250 mo'ko/day 2500 mp/ka/day 5000 me/ke/day
n 5/5 5/5 5/5 5/5
Female
Color
Yellow 5 5 5 5
Clarity
Clear 5 5 5 5
Glucose (mg/dL)
MNegative 5 5 5 5
Bilirubin (mg/dL)
MNegative 5 5 4 5
small 2
Ketone body (mg/dL)
Negative i 3 - 2
Trace 2 1 - 2
15 - 1 5 1
Specific gravity
1.010 - I 1
1.015 1 - 2 2
1.020 3 2 I 1
1.025 - | - |
=1.030 [ 2 1 -
Blod
Negative 2 2 2 3
Tace inact ! 2 % 2
Small 2 ] - -
pH
Tace nact - - l
T 3 -
1.5 1 1 -
8 1 1 -
8.5 3 3 4
=50 l 1
Protein {mg/dL)
Negative - 2 - .
trace i - |
30 1 - 2
100 1 3 |
300 - - 5 1
Urobilinogen (E.U./dL)
0.2 5 3 - 4
I 2 -
2 4 1
4 1
Nitrite
MNegative + 5 3] 4
Positive ! - -
Leukocytes
Negahve 5 4 5 5
Tace inact - ] -

®: Number of animals, - : Not applicalbe



Table 8. Hematology data Tor male rats in the dose-range finding study of MDFE101

Gl G2 G3 G4
Parameter  Umt
0 mg/ke/day 1250 mg/ky/doy 2500 myg/kg/day 5000 mgkp/day
: S5 45 5/5 s5i5
Male
WRBC =107/ I8 + 23 60 = 1.0 T2 09 6.8+ 16
NEUT = 104/l 084 + (059 0E4 £ 0359 B4 + 0.59 (.84 + (.59
NEU % 1568 +£ 4.1 1568 + 4.1 1568 + 4.1 1568 + 4.1
LYM =104 8 JE2 £ 165 382 £ 165 382 4 165 382 &£ 165
LYM % T4 4+ 457 T4 + 4357 794 + 457 T9.4 + 457
MOMNO = 107/ pl 014 + 0.05 014 £ 0.05 014 2 005 (.14 + 0.05
MONO % 28 + 62 29 + (62 29 + 062 29 + 0.62
EOS =107/ 012 £+ 004 0,12+ 004 012 + 0.4 0,12 + 004
EOS % 178 + .36 178 = (.36 178 + 036 178 + (.36
BASO «10°/ pf 0+ 0 0D+ 0 0 £+ 0 0+0
BASO % 0+ 0 b £ 0 0 =0 00
REBC = 0%l 747 + 06 747 £ 06 747 + 0.6 747 £ Db
HGE g/dL 157 & 08 157 £ 0.8 157 « 08 15.7 £ 0.8
HCT % 432 + 35 437 £ A5 432 % 3.5 432 £ 55
MCYV (L 576 £ 3 376 £ 3 576 £-3 56+£3
MCH Pg .2 = R | 21 £ 1.1 2% Ll 21 = 1.1
MCHC g/dL 6 + 36 6t £ 36 6 + 36 6.6 £ 3.6
RETI 10%L 22592 + 30.56 22592 = 30.56 22592 4+ 30356 22592 + 30.56
RETI % o2 £ 0325 302 £ 025 302 % 025 3.02 £ 0.25
PLT =10°%/pf 64 4+ 178 1064 + 178 l06d + 178 1064 + 178

* : Bignificantly different from negative control (M<0.05) by Dunnett’s Test
©: Number of animals
Mean + Standard deviation



Table 9. Hematology data for female rats in the dose-range finding study of MDF101

Gl G2 G3 G4
Parameter  Unit
O myglee/day 1250 mg/ke/doy 2500 mgkg/day S0 v ke day
= s/5 s/5 5/5 55
Female

WERC = [(F/p@ 30 £ 05 26 & 1.8 30 & 0.7 49 + 1.6
NEUT =107/ u@ 0.4 £ 0.16 038 = 022 026 £ 0.05 042 + 0.23
NELU % g+ 32 9+ 4.7 54 £ 09 73 +£ 26
LYM x (7 B R | 39 £ 1.6 4 £ 0.5 5+ 15
LYM % Bkos £ 28 g7 &+ 39 onE £ 2 £9 + 34

MONO = [P/ ul 0l £ 0.1 01 = 0.1 01 & 0.1 Gl + O
MONO % 1+ 06 19 £ 1 12 £ 1.1 14+ 04
EOS =107/ pi 0.1 £ 0 01 £ 0 0.1 £ 0 01 +£ @1
EDS %% 14 = 02 1.7 = 1.1 16 = 0% 1L = 14

BASO =10 0+ 0 0+0 0+£0 0+ 0
BASD % 0k £ 0 ol + 0.1 8.1 & 0.1 g+ 0.1
RBC =10 T+ 03 7.1 4+ 04 73 £ 0.5 7+ 04
HGB  gidL 145 « 04 145 + 0.7 151 & 0.3 149 + .5

HCT % 304 £ 18 401 = 2 407 £ 23 40 +£ 3

MCY L 363 £ 1.2 6.1 £ 0.9 557 & 15 569 + 2
MCH Pg 208 £ 1.3 204 + 0.6 0T £ 16 208 + b
MCHC g/dL 9 £ 26 363 + 06 371 £ 26 3173 + 24
RETI 10%L 2.9 £ 03 29 £ D5 27 &£ 04 3 £ 06
RETI % 205.7 £ 245 2052 + 318 1976 & 286 2109 4+ 41.7
BPLT « (7l 1191 + 128 [1ee 4 101 1324 £ 110 I8 + 613

" : Number of animals
Mean + Standard deviation



Table 10. Clincal chemistry data for male rats in the dose-range finding study of MDF101

Parameter

Gl
Unit
] mg.'kg,-'da}'

G2

1250 mpg/kp/day

G3

2500 mgke/day

G4

SO00 mg/kg/day

Male

ALT

ALP

T-BIL

GGT

CK

T-CHO

TG

BUN

CREA

ALB

CA

GLU

MNa”

Kt

Cl

55

IV 13894 + 144.71]

UL 394 + 77

/L 5816

151.2
mg/dL 0.02 + D02
UL 0.1+ 04
UL 1423.0 + 1547.6
mg'dL 653 + 54
mg/dL IRT £ 125
mg'dL 145 £ 1.5
g/ dL 021 + D05

g'dl 50+ 02

mg/dL 93 + 03
mg/dL 7.7 + 0.7
me/dl 1188 + 211

mmoll 1432 & 16

mmol/L 47+ 08

minel 078 + 1.5

45

92 35 + 21.96

398 4+ 035

5471 + 11.%

002 4 0.00

=01 £ 03

6185 + 356.0

618 £ 65

432 +£ 125

020 & 0.03

205 4+ 006

7.5 % 06

1400 + 11.0

1428 + D5

34+ 18

107.0 + 1.8

505

10976 2

383 <

4528 =

003 =

03 4

9020 &

673 &

479 4

0.20

133.9 &

1416 £

4.6 +

1064 =

1144

0.0z

04

3007

8.5

bd

0.03

£ L6

17.0

0.5

0.6

i4

55

9526 £+ 14.90

456.1 £ 105.7

0.0 £ 0.0

02+ 04

7574 £ 287.6

432 & 238

02+ 0.0

121.1 & &1

1418 = 1.3

46 = 04

038 = 4.1

s Mumber of animals
Mean ¢ Standard deviation



Table 1 1. Clinseal chemistry data for female rats in the dose-range finding study of MDF101

Gl G2 G3 Gd
Parameter Uit
O mgdkpiday 1250 mg/kp/day 2500 my'kp/day 5000 my/ke'day
t 545 503 5/5 5/3
Female
AST Iu/L T16 + 16.6 T34 £ 11.7 813 + 143 66.1 = 10.2
ALT IU/L 246+ 4.0 251 +£ 740 249 4 27 250 & 25
ALP WL 3703 + 2 3T £ 135 3391 £ 41.8 3455 4 57.2
T-BIL  mg/dL 0.04 + 0.01 0.04 + 0.01 0.04 &+ 0.01 0t & Do
GGT IU/L 0.7 4 .3 0.7 + 0.6 09+ 05 03 =05
CK I/l 4194 + ELEN | 4264 + 1412 629.0 4 3586 2859 1150
T-CHO  mg/dL 630 + 9.9 606 £ 62 644 4 99 T4 166
TG mgdL 196 + 3.8 164 + 2.8 175 « 34 206 = 4.0
BUN  mgidl 18 + 1 174+ 3 Ef sk 2 15+ 3
CREA  mgidL 0.22 4 0.02 w17 + 0.03 0.23 4 .03 02 = 00
TP aidL 50 & 01 53+ 02 51401 50 4 01
AlB g/idL 2.1 & 0.1 23+ 01 32+ 0.1 22 4.0.1
CA  mgidL 0.2 & 0.1 9.6 + 02* 94 4+ 03 942 £ 02
IF  mg/dL [ S 0.2 73+ 03 74 £ 05 7.52 + 045
GLU meidl 12224 16.6 105.1 + 21.4 90.7 & 12.2 10800 = 17.90
Na' mmolll 1414 ¢ 0.3 414 + 1.1 1408 + 1.5 1400 £ 12
K° mmolL 40+ 02 43+ 03 42 + 04 43 £ 04
Cl mmolll 1048 + 1.8 1048 £ 2.5 1060 £ 1.9 1034 + 24

* : Bigmificantly different from negative control {(P<0.05) by Dunnett’s Test

"+ Number of animals

Mean + Standard deviation



Tahle 12 Orpan weiphts for male rats in the dose-ranpe findinge study of MDF101

Parameter il 53 G4
0 mg/ke day 1250 me'ke/day 2500 ' ko/day SHHY mgke/day
Male
Necropsy bow. (g) 3297 & 242 319.0 199 3189 &+ 222 o0 £ 366
n 5 5 5
Liver
Absolute(g) 10,142 &+ 0.983 10.236 1.265 10240 =+ 1.082 Bon6 = L1236
Relatived%s) 3119 & 0082 3 0210 320 4 0194 J0ET + 0113
n 5 5 5
Kidney
Absolute{g) 2636 + 0220 2508 0.302 2474 + 0236 2363 &+ 0238
Relative %) 0775 + 01024 0.788 100 0776 +  0.060 0817 = 0.030
i A 5 3
Spleen
Absolute]{ ) eds + 0.131 {1203 0102 0674 4+ 0110 (T I T 1]
Relative¥a) (.230 +  0.030 0251 (LO1E 0211 £ 0.027 0210 = 0.023
n ] 5 5
Adrenal gland
Absolute(g) 0049 + 0009 0.059 LXIIE 0068 + 0,002 0060 = 00
Relative{s) 0017 & 0003 0ols 0.004 0021 = 0002 0021 & 0.3
n 5 5 5
Tesns
Absolute(g) 3320 + 0242 3.597 .340 3571 4+ 0268 A4S = (248
Relative{%s) 1.081 & D082 1.131 0128 1.122 £ 0074 1218 =  0.199
it 5 5 5
Brin
Absolute(g) 2046 = 0.062 2013 0.056 2011 £ (.06 1999 = {117
Relative%4) 0eld4 + 0027 0.632 0.025 0.632 <+ 0.035 0695 =  0.063
it 5 5 5
Lung
Absolute(g) 1.554 & (.16 1485 0.117 1564 + 0121 1.417 01358
Relative{a) 46l = 0012 (1466 0.02% 0491 + 0021 0489 = 0@.019
n ] 5 3
Heart
Absolute(g) 1341 + D105 1.2¥1 0143 1326 + 0.119 1.142 £ 0.135
Relativel%a) 0404 + 0009 0.401 0,031 0415 = 0.013 394 = 0018
i 5 5 3
Thymus
Absolute(g) 0371 + 0.116 0509 0.0599 0.550 <+ 0093 042% = 0.059
Relative%:) 0154 &+ 0027 ).159 0.026 0.172 4+ 0.019 0149+ 0018
n b 5 3
Epadidy mis
Absolute(g) 0295 + 0.116 0509 0.099 0.550 & 0.093 0420 0.05%
Relative%e) 0154 + 0027 0.159 0.026 0,172 = 0.019 0.14% = 0018
n ] 5 3

" : Number of animals

Mean + Standard deviation



Table 13, Orpan weights for female rats in the dose-range finding study of MDF101

ARRIDEEES 0 ma/ke/day 500 me/ke/day 1,000 my/ke/day 2,000 me/ke/day
Female
Necropsy bw. (g) 2136 & 83 1994 + 7.7 1985 + 7.4 W82 4 210
n 5 5 5
Liver
Absolutef ¢} GBTH £ 0384 G037 + (0.566 6385 + 0208 6777 + 0EIZ
Relative(%) 3219 = 0150 3025 + 0210 3219 + 0.129 3251 £ (0120
(] 5 5 5 3
Kidney
Absolutel o) 1.709 &= 0.099 1.726 + 0207 Leed + (133 1.656 <+ B0.153
Relative(%s) 0800 =+ 0.035 0864 + O0O78 0839 & D042 D796 + 0.026
] 5 5 3 3
Spleen
Absolute(z) 0576 = 0063 1539 + (.04 1539 & 0054 379 o+ 0094
Relative(™a) 0269 = 002] 0270 + 0.023 0271 + 0.022 0278 + 0038
f 3 L] 5
Adrenal gland
Absolutef o) 083 = 0004 0.069 + 0.004* 0078 + 0.006 0,074 + 0008
Felative( %) (L0392 = 0003 0.035 + 0002 0.039 & 0003 D36+ 0006
] 5 5 5 5
COwvanes
Absolute(g) 011l £+ 0022 0.1 + 0019 0115 ¢ 0.022 0108 £+ 0.020
Relativef%a) 052 + 0011 0053 + 009 0058 + 0.010 0052 + 0010
n 5 5 3 3
Bram
Absolutelz) 1904 = 0065 I.B78 + 0097 1.B58 + 0069 1864 & (099
Relative(%a) 0893 = 0055 0943 + 0.068 0936 + 0.029 E9E + 0044
n 3 5 ) 3
Lumg
Absolute(g) 1.239 = 0.060 163 + 0095 1.211 & .1l6 L2005 +  0.090
Relativel ™) 581 = 0030 0.583 + 0.032 a0 + 0052 D580 + 0038
] 5 5 5
Heart
Absolutelg) 0937 = 0074 0898 + (.060 0877+ 0046 0918 + (0.089
Relativel%a) 0438 = 0019 0450 + 0.021 0442 + 0019 0441+ 0006
o 5 5 5 3
Thymiis
Absolute(g) 0415 = 0065 0449 + 0095 0412 £ 0.115 0433 =+ 0144
Relative o) h1e4 = 0024 225 + 0044 0207 + 0058 D205 + 0051
n 3 5 ) 3
Uterus
Absolute{g) 497 + 0104 0536 = 0056 0449 + 0047 D485 + (13

Relative(®) 0232 + 0042 0269 &£ 0.033 0226 + 0.023 0238 &+ 0073
1] 5 5
* . Bignificantly different from negative control (P<0,05) by Dunnett’s Test
“: Number of animals
Mean + Standard deviation




Table 14. Summary mcidence of necropsy findings for male rats i the dose-range finding study of MDF 101

Control 1250 mg/kg/day 2500 mg'kg/day 5000 mp'ke/day

Organs Eipdmpgs e E
T T u T T
Mo gross findings 5 4 l 1] ]
Anogenital region Soiled perineal region 0 0 0 5 5

T: Termunal sacrifice, U: Unseheduled death

Table 15, Summary mcidence of necropsy findings for male rats m the dose-range finding stedy of MDFLO]

Control 1250 2500 5000
Organs Findings S i LE J_u_:.- il kj’l'.c.iu"'l _____ “.]E:EH".IJH:'I_
T T T T
All Mo gross findings ) 3 0 1]
A:‘:E‘;I:ml Soled pernneal regon ] i 5 5
T: Termunal sacrifice
o 13F W8 R 457 HEAY
1) A2A
2 o A= ) NSam: Sprague-Dawley #E, SPF (Specific
° =z e ' Pathogen Free)
TE 4 T bz
TE AT A oY 60 60
e 5o A kg F 52 52
= 4T A FH : 5 5
= Fo A 79 : 6 6
e U A AT : 1260 g~ 1511 g 1207 g~ 1602 g
& Fo WA AT 1760 g ~1995¢g 1524 g~ 1863 g

2) A AT
H Aol AH8-3t+ Sprague-Dawley T+ AWFEAAAR o] de] AREEIL 91,

NE7|2AE7E S2F 0 low, AldAate s

Helsg .

AEds= AT F FAH2 6, A2 7Y X ASAHY A stolA HY 9 w3 7IHA



gl FEAE

5) &

7S AR T AR FE FAAM AFE VRE St B9 HE o]&3te FoAL
HE FEY ST FEYHA 7 HEATH ZEUEAE AMSIY #8548 qREE
glsta

6) X 5= .

AsES Ty FTHE F COIEE AREShe Skebab A FTH

AH5817
e AAF 1

A AR B : 2E|Q1E 2 AFSAFAH420 Wx270 Lx180 H mm)
A= <8713k 3 vlel ols), A3k 3 vl ole
= 192 ~ 249 °C

CRARS 37.6 ~ 57.8 %

A7) 3 : 10 ~ 15 3] /hr

e : 12 AZHRH 8 A HE ~ 2F 8 A &%)
=5 150 ~ 300 lux

LEEE L AR BERAY eEEE A%

o

ZA47) olst] uwj 5 &£w
tA0 R 72N, 2% F9o IAZALS SOPI

wep grlHoR  ZAsAT:
Als : WA HodE AFEEESE F AFE 1314 IRR[Altromin

Spezialfutter GmbH & Co. KG(Im Seelenkamp 20,
D-32791 Lage Postfach 11 20, D-32770
Lage_Germany)| S AFAHAAAT. 2Hd=2d A2
AZGAZTE AHHAE ol gRls Tt

T e R - e S R T R Tl s
FFEFE 500 mL ZYIIEUCIEA S5 91
AFAAANRT. 2dEd HAAL sF SOP wWE
4714 AAE B Fdsi

ox
3
<
e
ofo
ol
il
o



3 Tagg oo

/\] = T J =] =] =
- g4 (mg/kg/day) (mijkg) B¥ TE FE T TEME
Agz w0 0L -
A - 1111 ~
3 5 6 1116
Gl  EdTFT 0 10 ol <
AT 10 2110
A 2111
3 5 6 116
G2 —(rl\/]IdD—[F_fOE 500 10 0L =
o} =
A AT 10 18
G3 Tl\fﬁﬁi)ﬁ 1,000 10 301
F 3 ~
Nge 10 ML -
A 1411 ~
3] B
Cosao o) = 6 1416
G4 NN 2,000 10
(MDF101) A3 10 2401 ~
o1 ok 2410
= - 2411  ~
3 & 6 416
) R 24
2 APAEES AHESt] Fdd A zdolA 1,250, 2,500 2 5,000 mg/kg/day®E 28 HF
B ATES &3 44GAE (Study No. 19085ET2)S A% Axte= thg3 2o
AP F APEE FAol 93 IdvrF4S 5000 mg/kg/day 2 2,500 mg/kg/day F
AT b EFolA AW, A g SRR, FeR g FEFY LSl #FEFHAH
AsE5H 23, 4 5000 mg/kg/day FAT 7 &, 21 & AF D ZAF AFo] FFA
Z77 Bladte] {3 A|(P<0.05) A4S ATH =3 28 9 AFToA= BATHOR {3t
HAsts BEEFA gRoy, FIAdRTHA Blnste 131 % zﬂ o] AT ¢AHL
2,500 mg/kg/day FATolA AT FAHF] FFAHETH Hlwste] {284A(P<0.05)
228kt
e T 2, &5 EF 5000 mg/kg/day H 2,500 mg/kg/day AlP=E T
A sHER, 3SR B g9 9ol #FHIJL, UHA AEFEY FEANET H
1,250 mg/kg/day AN R@EAFATAANE AFED Foo} #AHE o4 ##H T2
LA
BA A .

wEtA, F5FZF=(MDF101)< Sprague-Dawley ol 28 Azt 1,250(4 8-), 2,500(F 8 )

2 5000(2L8%F) mg/kg/day &FSE HHE AHAFFEAA F5d7FNo Observed Adverse

Effect Level, NOAEL)2 F#H-& 2500 mg/kg/day °©]do® ATHJUIL, A2 5,000

mg/kg/day ©]do= ATHJG. ol SFEAAAFE AAE ANFEEES 90 & wHE

7ﬂ:rLlE,_O:] =QAFEe] A EAV|H _1_?}] st b BT 2000 mg/kg/days
Frow MASY, ZHE 2 2 Heggo s A,



&
I
2

Fo A& 9 Mol

AddA AR ATE =HAS ddd ot RS Hubeh] st ATAHEE
A sk ot

FoA3lg g Ao

NPAELDS 7 4/5, 1 3/L=E 3t 90¥€7 Y 08 ~ 15 Aol AF FAsATh &, ZAE
FAY g AARE AA D= 174 olule] Fo5

Fodg =

FoJdgFEe 10 mL/kg BW.S.E 3493, /MAE FAZFe Fo A 718 HIZo A4S
AZS 7202 22390

Fo iy

ZAE ANFEADS AT FAE FAZ(EU)E ol &5t ol A Fo3AT

- Rl A, Rol B 8B/ FF 0l 13 Adskga, AAEE 7SS ol
FES Wsol AgdAel 43 F BASHAL. FABE FRL ey 2o

- -H] = (secretions) F i A = (excretions)®] A

- A&473 9 Z/d(autonomic activity); FF(lacrimation), ¥ = (piloerection), & & 7]
(pupil size), V1A 322 & 38 (unusual respiratory pattern)

- A5Ao](gait), AHA (posture) response to handlingol| A1 ¢] 3}
- A = FA A 221 Y (clonic or tonic movements)
- BF 3%(stereotype5), A =3 "YiE7](excessive grooming), WHE-ZQl &7](repetitive

circling)
- 71°]%t 35 (bizarre behavior); A3l (self-mutilation), ¥ = 7 7](walking backwards)

= Fapd] deld Fol @ 8 Fo uAy Fxo ko oue BAIYY
FPANET 2 D8FT2 AsAE o83ty T S 5T F HAE (NUNG,

Wikioptics Inc., Korea)=  ©]&3lo] <3std  HALES S35t
@ ZhHbg B

BE  BE st ol dEEE BA A Fo HAASATH



Visual(A Z})

Auditory(% 2})

Touch response(Z7})

)

Pain response(s

- Righting reflex(¥&¢ o] HARARES e ¥
® 7s #F
BEE TE digte] 3 A Fol &EH(grip strength) 2 A5 FF(motor activity) S48
A AT
- &+¥ ZA (Grip strength)
o} 2 7| (BIO-GS3, Panlab, S.L.U., Spain)E o] &3l oozl 2 sittele] tis) 33 =43
3 Bds T
- AR5 54 (Motor activity)
+5% =4 A X (SuperFlex Open Field, Omnitech Electronics, Inc.)& Al-83te] 747
ol e olsAgE MEH ez SA33A, HolH 342 5 £ritt S48, 30
o FEF= T
® Ags=o A
AR T4 AGEE Z RAMSES EAEA] sk
@ AFZA
AT dod, e, FAGL(F Aol SAsien, 1 olFo= 13 %
FALEA F A5 SHsA0
Atg B g AHAE 574
Fo Fdol S48, T Feles AF7IE 2 FEIIE T oWF 1 3 SAHSAT
SAYHES AR B 55 AT e & IS ASEA GRE FAs 1
ztol & AlLbstR L, viel & B4 H FH(g/rat/day) S AFESEATH
9) ¥
O = AA
7zt TR B =A@ A (Multistix 10SG, SIEMENS, Germany)$} =24 7](Clinitek 500,
Germany)E ©]&3te] ofefo] & mAE AAsAH. EF, wds o8t 3 AR
U An A dsides = FstA AAl, =23AL &= A2 JAAE AASa, o
24 A7 T Fxoll thelM =S SAHSA
Items Units Analyzer
Multistix 10  SG
Chemistry pH } (Siemens, US.A))
examination o : Urine analyzer
Specific gravity(SG) - (Clinitek  status®,




Protein(PRO) mg/dL

Glucose(GLU) mg/dL
Ketone body(KET) mg/dL
Bilirubin(BIL) - )
Siemens, U.S.A)
Urobilinogen(URO) E.U./dL
Nitrite(NIT) -
Blood(BLO) -
Leukocyte(LEU) -
Volume mL Naked eye
Urinary  sediments - Microscope
General
examination
Color - Naked eye
Clarity - Naked eye
@ A<
BEE = gt AE A 12 A o] HAAZ AP FES isofluranes ©] &3t v}
ANZ T Bgsmo2ny et

Q@ gz HAL

AEg A F 2 mLo| Y EDTAZE $++¥ CBC bottled] H2 F FHEA7](ADVIA
2120i, Siemens, Germany)E AF&3l CBC(complete blood count), WBC 5 differential
count ¥ reticulocyte HAFE FH3IATE 2.7 mLe] A FHGIAZe SAE 93l 3.2
% Sodium citrate”} Z3F¥ bottleol] FHF T UAE2](3000 rpm, 10 &)t A4S E
st Eeld 4L gAd3aE *47](CA660, Sysmex, USA)E AMg3le] AASHATE A
g HAA FEE ofg & A

an

Items Units Analyzer
White blood cell count(WBC) 10°cells/ L
Differential leucocyte count ADVIA 2120i
- Neutrophils(NEU) (Siemens,
- Lymphocytes(LYM) 10°cells/uL, % Germany)
- Monocytes(MONO)
- Eosinophils(EOS)
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- Basophils(BASQO)

Red blood cell count(RBC) 10°cells/ L
Hemoglobin(HGB) g/dL
Hematocrit(HCT) %

RBC indices

- Mean corpuscular volume(MCV)

fL

- Mean corpuscular hemoglobin(MCH)

- Mean corpuscular hemoglobin  concentration 5§L

(MCHCQ) &

Reticulocyte(RETI) 10°cells/L,%

Platelet(PLT) 10°cells/ L

Prothrombin time(PT) sec CA660

Activated partial thromboplastin time(APTT) sec (Sysmex, USA)

@ @A EsA A

UMz dR e FuE3Ae dg s Ao] 233" AR ¥ A2olA 30 & °
4 SR TS AR (3,000 rpm, 10 B)te] @3 Resnh 2ew IS A5

M
1
N,

Hitachi3100, HITACHI, Japan)?} Z&i2d £2]17](FUJI DRI-CHEM 800, FUJIFILIM,

Japan) & AF&akel AT AAF AAL FEL ol 2o,

Items Units Analyzer
Total protein(TP) g/dL
Albumin(ALB) g/dL
Albumin/Globulin(A/G) ratio
Total bilirubin(T-BIL) mg/dL
Alkaline phosphatase(ALP) IU/L
Aspartate  aminotransferase(AST) IU/L
Alanine aminotransferase(ALT) IU/L (HI?X%CEE IJ(;(I))an)
Gamma  glutamyl-transpeptidase(GGT) IU/L
Creatinine(CRE) mg/dL
Blood urea nitrogen(BUN) mg/dL
Total cholesterol(T-CHO) mg/dL
High density lipoprotein  cholesterol(HDL) mg/dL
Low density lipoprotein  cholesterol(LDL) mg/dL
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Triglycerides(TG) mg/dL

Glucose(GLU) mg/dL

Calcium(CA) mg/dL

Inorganic phosphorus(IP) mg/dL

Creatine phosphokinase(CK) IU/L

Bile acid(BA) pmol/L

Cholinesterase(CH-E) IU/L

Sodium(Na") mmol/L

Potassium(K") mmol/L I(JIE“J[}IJII?EII;/(IE,H.E p?l(r)l())
Chloride(CI’) mmol/L

(® Heinz Body % Methemoglobin 73 A}

Heinz Body AAle A8 AdFE A DM (supervital stain)'H &2 G5t & wm] 7 (BX51,
Olympus) .= wEsHd om, Methemoglobin(Met-Hb) A= ElabscienceAF<]
Methemoglobin (MetHb) assay kit& AH&3Fth @< ¢F 02 mLE §EAX % 10 &3+ ¥
AEYIANA 2 FSHE HAZ 3t spectrophotometer(MultiskanTM GO, Thermo Fisher
Scientific Inc, USA)E ©]&3to] AALSHS T

® A3=7] A

4 A AF7IE Flste] A=ER2A WZF A7) (oestrogen-sensitive organs)oll ™3k x2|
g ota Hrhol] wrgetit. Al st B A 30 & ool Ay daet A A
ste] AAE AT F Eol=d it =% RS Diff Quik Stain(Sysmex
Corporation, Japan)< A% & FstdAn|H

= BT,

oo ok

—~

BX51, Olympus)< AH&3ste] #Z3FHA 7]

10) 22

OHF-A
HEA7D T8 F, B BAEFE] WSt Isoflurane o2 v st A B kAR ARl o
& AxE P BE A F(external surface & all  orifices), 717 (cranial cav1ty) 4 2 5
o] & A7](thoracic and abdominal  cavities & their contents)ol] th3al H<¢H2 HALE
AAR & gFe A71E HEsA
74 (Thyroid gland) 7] 34| (Bronchus) & 8}<=A| (Pituitary gland)
2] = (Esophagus) Zk(Liver) 7+& A (Thymus)

oH + el ekl

(Eyeball + Harderian gland) ‘4l(Adrenal gland) #l(Stomach)
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417 (Kidney) #H+7] ¥ (Lung+ trachea) #) 7 (Pancreas)

A% + ™ (Heart + aorta) #(Vagina) H| 7 (Spleen)

?e rv;(é‘):rL(Uterus, including - o1y (Prostate gland) %24 (Ovaries)

31 3H(Epididymides) %4 (Urinary bladder) 11 8H(Testes)

g kl,:‘—m ++ T:;gmmary gland) =417 (Sciatic  nerve) = 2 (Skeletal muscle)

W + =<(Bone, with bone marrow)

4%/t + Peyer’s patches (Small/large intestine, including Peyer’s patches)

534 + A (Coagulating glands seminal vesicle)

™ (Brain; cerebrum, cerebellum, medulla/pons)

2 <*(Spinal cord; cervical, mid-thoracic and lumbar)

9 324 (Submandibular/mesenteric lymph node)

4 A Aed A7 okl A7l sty FEe Sk, ATl I AR
TH (%) AEsAT. #H97E s AVl= HE HEE ST & FFo FAE datst
o A7 FEF= A= AT

] (Brain) H] 7 (Spleen) 7} (Thymus)

#| (Lung) 4l (Adrenal gland) A% (Heart)

Zk(Liver) 217 (Kidney) 1. 8H(Testes)

2> (Ovaries) 1 8HEpididymides) %] &} 4| (Pituitary gland)

B! : 23/ A w7 F(Uterus,
47d A (Thyroid gland) including cervix)
AP + TS 233 A (Prostate  + seminal vesicles with coagulating glands)

buffered formalin®] T AsIF e 1 ZF, 13 FHu3dl
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T (3HHE 21 FA) = modified Davidson’s ol 1A 3t T

o= A% W % Py

a2}
IAE A7l dste AldToAeE BRIAURT Y L&HFTY EE FEO st 7
A7

7IEE AEE WHe Adgcte ARt T ge-addli] R, 229 e =, wbd
o Rl 2AAYAA S AAH HAAsTol=E AFEAT. AFE sTolte
Hematoxylin & Eosin (H&E) €42 AAlstgiom w7l 23d =2 Ao s o33
T Y3 WHoE HAEgolE AF H FGAES AASAH AA A T, ko] A7) H
Z22 10 %  neutral buffered formalino] EE3IATE 3| EFA= BE FE U3ty
EAPTY dutsd #F, dA #E, Vs 3F 4 ?:"2}‘3“631?37—‘4 A AHRE vig o=
=2 W37} AL Aoz daEis 7 Al ¥, om = Mg 232 gste] 22 estA
AALE AAstdeon sgole Az 9 ko A7) 2 3—7519] B2 AgT Ao 5L
A

24ke] sAAS wusy] flske] SPSs FAIZEIF(ver. 25)& o] &t E4E<)
SHI S Z-9ol= Levene's testZ TEAMES AT ¥, one-way ANOVA test=
Folde Attt ARFAAA FEAR Aol Dunnett's Test, ©]&4Hel 7ol

Dunnett’'s T3-testS ©|&3te] 73
Student’s t-tests HAIFFATE. p<0.05
ANk, Al Bz (#EE ), 7=
A 9 e AN A

A RS AT 1 7&’\} 2—37% %E

o] #Fode AARsiden I&ETo] G4
73

o _>,4_
—o
of
)
Y
o
ull
Jo
(o]
r
)
o
fu
e
)
ol
ol
A

=
BEdh TEUA EL WA NS ANHU,

NRA7IEEG e FAZAAA A= Fod o WA B AYEES

- T3 2,000 mg/kg/day Tl 13 A AW (Soft stool)o] Aoz HFEHA,
Aol #FH F= Fol 9= EF, IEHF B FEFY 2 Y(Soiled perineal
region)°] F7tE AZFEH oM, I F 1f5ﬂb 4 A}(Diarrhea) 7}A] 2= AT

- 1,000 mg/kg/day Tl S= 1A %5 AddFol| A=xo sFst= ol F

_—

- 104 -



744 HE 78U7kA] BEEHALL, o] F I EHAH.

- L 2,000 mg/kg/day FATY 4F 9 #HolAM A, FEHR, 3F E FEF
Qo] FoJ7|F Rt AhtH o7 AEE A
- 1,000 mg/kg/day Foiel AF 1A 72LdRE 85L7EA b F-o] E R (Lossof
fur)7b  #ZEA, olF IHHAT YA AFELFATAAE oL
wEEA gt
- 500 mg/kg/day T+ 2 0 mg/kg/day FATe & EF APEZ T
ofgt o AL THEA LU
@ 3E71%k
BE FoTolA  oldAade #FHA st
o} Al &2 Table 2]
O A@71%k
A BE FATAAM  ojdads ARHA AT
@ 3 E71%k
HFA BE FATAAA oA #EHA &tk
2}) 715 #Z[Table 3]
OANE71%E
AT RE FATA olFae AFHA grokth. ote(Grip strength) %
25 #F(Motor  activity)= 43 A3 w3, FPA LI Hlaske] Fogh
Apol 7t BFEA Fdrh
3| 5713
dFH EE FATlA oA AEHEA 2okt °F¥(Grip strength) ¥
A5 % (Motor  activity) & S g Az w3 RAYZTIH vwste] §ol3h
Aol 7t HEEA sk
mhy F}et2 Z A Table 4]
O AF71%k
A e FoTodA T A g R A =9 s #FET ZAH
ANdEd Fofoh #dd o) dAade #EEHA Gsurh
@ F&57I1%
A RE FAATLAA T A H FH Hd e @S #EF AR
ANdEd Fojol #dd o] dAde #EEHA g

v Al F 54 [Table 5]
O A&7zt
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AN A=A F #F[Table 6,  Appendix 6-1 ~ 6-4]
O A@71zk
T2 2,000 mg/kg/day FoATNA 15, 25, 3F H 8 FAf ALRAFH ol
FEA =TI vaste] 72 7H(/X0.05) 47F HEEH AT
AL BE FoToA FFANZTH vlaste] fof3 2ol dFHA FokTh
@ 3E571%k
% RE TN FIANETH Blaste] $AHCE o3 ¥ste dFHA

go ™
0
KV

A # ZF[Table 7]

Ed3

2,000 mg/kg/day T 5 Fa sFAHATE B F FFF FANA
RFEAzTH  vlaste]  {o3H(x0.05) F7H7F #EHJTL 1,000 mg/kg/day
Folxe] 253 gFAFHTe]  FIAdETH Hlwste]  FoH(x0.05) F7HT
#HAEHAT U BTl RIANERTH Hlmete {4 zole BEEA
okt

A2 2000 mg/kg/day T 8 FA FFAFHT] FFAHETH Hlalsho]
3(/x0.05) F7H7F BREATE 1,000 mg/kg/day FHTF 11 F3 543 Fol

oL

©
>

o

=

oo

o oo r
N

4
A
q

o
rsﬂo

o

de do o
oft 1o

Az wwste 493 (<0.05) a7t BEH AT 500 mg/kg/day Fl 7<)
14 #3542 %] FRANRTH vlwste] £ FH(A0.05) 7art BHRH A

@ 35713k
57 RE BEdzold  RIAUzEI wmse  EAHOR foF  wse
wEEA Fdn

21 7 AHTable 8, 9]

O A&7zt
oh4A BE Bazold A@EE Fojop An®E Wsie  BREx Ggkg

@ 3 &7
A BE FelFold  APEY Folg aug wa:  wIHA 2yt

b)) @Atz 4 AHTable 10]

O A&7zt
THAL 2,000 mg/kg/day FHATe] HPF(total erythrocyte count, RBO)FX H
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& v} E 2.2 E X (Hematocrit, HCT)7} -2l 3HA] 57H(<0.05) 3+ T

1,000 mg/kg/day FH WEF(White blood cell count, WBC) % ®H=ZF
(Lymphocytes, LYM)S] Ht& X7} F2J3tA S 7H<0.05)3F T

Uz Foge FPANET I vt {23k Aol BEHA skt

AL BE FoALAA FIANETH Hlwsts] Fo3 2ol FEHA Fdn

@ 35713t

FALE WP (White blood cell count, WBC)FA|, FA 5439 E(Neutrophils,
NEU)ZAW 9 Aol X% 9 A3 (Total erythrocyte count, RBC)e| |7} -f<]3tA
2(1%0.05)3+9 3, HEZF(Lymphocytes, LYM)2] Jdld £x], HFHITIMAFF
(Mean corpuscular hemoglobin, MCH) % 3d#ddFEM A% S (Mean corpuscular
hemoglobin concentration, MCHC)®| +X|7} +9]8tAl F7H<0.05)3+ St

UAL 2000 mg/kg/day FATe HIEZHEFHETU®AIMActivated partial
thromboplastin time, APTT) AlZto] F9&bA A (/X0.05)3tA . UHA Fofi
FEAN =TI vlwste] Fo)3 2ol BEEA Aghth

?-2

' rlr

=

7)) ey E3HA 7 AlTable 11]

@O AlIE71%r
FHLE BE FATolA EIANZRTH vluste] SAHORE fofg Wele #EHA
oISkt
FZHL 1,000 mg/kg/day T  FAHA(Triglycerides, TG)ol 2|5t
7+ 4(P<0.05) 3 A T

@ 3573t
FZ2 L& 2,000 mg/kg/day FAT9 YEF(Sodium, Na’)Z H2(Chloride, CI)<]
TRV FrolsAl S 7HP<0.05) 8 A T
o

A2 2,000 mg/kg/day Fo72] @8 AFH A (Blood urea nitrogen, BUN) 2|3}
0

E}) A7) %FZ[Table 12]

O Ald71%k
A9 1,000 mg/kg/day FIol A A HAY (Prostate seminal vesicles with coagulating
glands)?] AUlFHo] F3A F7HX0.05)8 A% 500 mg/kg/day FoFo Al
%Z(Adrenal gland) ¥ A @AS] A F o] Fo3tAl F7Hx0.05)3 At
PA S 2,000 mg/kg/day FHAT9 ¥ A (Kidney) B 9%9] HAl(Adrenal  gland
left)o] s ol oAl S7HX0.05)8F ™. 1,000 mg/kg/day FiTo
7+l (Thymus) o] Al F &0l FolstAl  S7HI<0.05)38 A

@ 3E71%k
T2 2,000 mg/kg/day Foe F4A F5 5 AF EAU(Thyroid gland Left) 2]

Aol FoshAl 7H4(F<0.05)8H] T
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o
Njo

xAO

(Thyroid gland sum)<]

b 2,000 mg/kg/day

FE gk e

=

pzs

s

shl .

S

(P<0.05)

1

A
2,000 mg/kg/day Fole]l A 1A T3

1) FH[Table 13]
© A7z

oo

2+

ol ol A

] 7 AHTable 14]

2,000 mg/kg/day

7%k

=

|

@ 3&7]
A
A

¢+

o

2 g
2,000 mg/kg/day Tl

@
P
T
=

=K

J)

Fof ol A
Fo 2] St

=

2,000 mg/kg/day

35713

2,000 mg/kg/day FoTellA

o] 27le B
2

=
=

3

So] £7e #

mK

A

)

)
pul
wK

0

12) 2

55 = E(MDF101)

]

=

5=

=

]

Sprague-Dawley HEo] A

1,000(

),

ST

500(A

FHFEE(MDF101)&

o}

oo

3|

A

1=
T

[e)
A&

}-

o
=]

= A%, o

ST

3}
<1
S

dA

= A
=

A2

o

1)

$z1ste] ol s

g 24
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, e, AFSA A%, =g 9 AHet A ARED Fojo o

,OOO mg/kg/day FololA #EE AW
5 2 TolAs BEHA ot ’\]‘d%é T
Hu, dWle P AA -?4%%74]9] o] _/,\_7:101 EH}QX]
ol

Do)
o
M
2
gt
o{:o o

A7A BEHJAL, 18 AT 3
1,000 mg/kg/day FolTo T& 184 72¢¥F E1 85U 7kA A R-o] &R
BEEAJAAT o] GA] &FEA ] ZAHNY, AFEE Fofok FuF FHe=

Bkt

ANBAABFER AT, £ 2,000 mg/kg/day FolTolA FAvIE Fo BEE YW
ARRABY folB et ngFFA BEA APEA Fold I Ygow
AE, B 057} 4 S AdHolH, Andon BASAT AFNNE W A3
=484 o)y} gl Wae B

SRS 2AAT, AWV B BAT S 8 dBelA BAD SLAHE folB
Z7re gaojEAo|A ghor, AlHow wAsdon, AFustel Mind A% 5457
oJu)7} gl Wz BuAn

A AA A, AP F3 2000 mg/kg/day FATe] HIFRBOFTA o
SMEAZ EXHCT)7F FsHAl  F7HIx0.05)3te], APEZL Folo <o WHI=
AEEY e S0l #olt Wy RFHA &gk ZX‘HﬂEl@}Zi AARIAM A
WE7E AEEA ol ST ur) gle WEE dddEn
1,000 mg/kg/day FATNA WIHF(WBC) H E:rL( ymphocytes, LYM)S] Zth=
FAZE FostA S7HR0.05)8HH o & SjEF 1A k. FEFT AT AEE o
4%t ou7t gle WgtE Aot
& FA2 HET(WBO), HETRBO), TAZAYMIF(NEU) Ao 3 Ao 37}
o stAl F7HI<0.05)3tR 3L, BZF(Lymphocytes, LYM)9] Athd +Xx], H+H4dT+Y
FMCH) 2 HFHAEFENLFEMCHOSS  FA7E FoshAl
/\]t'ﬂ‘jé_lcﬂl o4 J¥erE FAEHY, AFTAAAE JEHA  @jka, IH v’fcﬂW

Zsol FASE vyt gle MR AddEn. 93 2000 mg/kg/day FoITe]
SHEFHEZTEHAIZAPTT)Ol  FolstAl  S7HX0.05)8 R o, Al olA
5] g7 wel  HA4H3 911117} gle Wtz %E&%E}.

°oj g zpo

dAAHEA AN AP, FAe BE Fojpdd RAAUzETI waste FAdoz
folg Wale BAAA 2Tk FAL 1000 mg/kg/day FATe FAAHTG)o|
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i
i)
X

FostAl Fa(x0.05)st o, &% oEAolA @i, L&Y FATAE &
ol ZATZ o7t gl W dddn.

57 72 2000 mg/kg/day FITolM HEFNat) H AC)e FAVE o
S7H<0.05)¢F  &A 2,000 mg/kg/day Folwe]  EH2AFABUN)S  Fold
S7HP0.05)= AldTolAel foldt Malrl d@EA odop 5457 vyt gle WsE

s,

A7 FSH AH, 73 1,000 mg/kg/day FHTolA P (Prostate seminal vesicles
with coagulating glands)®] @] f+2]stAl S7H/*%0.05)8t1 L, 500 mg/kg/day &9
FAl Y5 (Adrenal gland) 3 AHAMe Aol wofsiAl Frtetdioy, =
AARNA e Wy ARHA sk, FFolEAdo] AoFHo] FASHH omrt gle
HslE AddEn. =3 3ET 2000 mg/kg/day T FHANA FFHF Al (Adrenal
gland) 3 = A AiFol FosiAl  SI7HX0.05)3HHM e, ATl s fo3t
HeE7F BEEA 7] WZel FASHE rrt gle Wz addn.

&AL 2,000 mg/kg/day FATe Y= A (Kidney) R %] HAl(Adrenal gland
left)o] FthiE@ol FostAl S7H<0.05)3 AL L&ZFTolA BEEH AFEZE Foo
ozt Wste dAdEY, AT AAMA dud Wy AEEA Ay &l
542 on7t gle ¥WEgE FEHTE 1,000 mg/kg/day FHATS 7HEA(Thymus)
FUSEol FostAl S7HXR0.05)5 A ou, &FeEd0] AoEol FA4H ourt gle

Wz Bogn)
P2 I ET 2,000 mg/kg/day FATY ¢S5 A (Thyroid gland sum)®] Ao 5ol
oAl H&(<0.05)3R ey, AdToAMe Fod WHEIE #ZEEHA A3 wEo

[e)
X
=484 on7t Qe Witz dddnh

A A BEE, 2000 mg/kg/day FATE] SR 1elelA 3} BATe] fHe AREA
oo} F@sA BEE S4ow BHHAT,

2,000 mg/kg/day FoiwellA b3 FA= {32 17}
AR AR ol a4 =
day FoAFoA RIANzTI wlwsty FFe|EAo)

ay
= 474 9 Eo] AAL BAE A ggtt)

flo
r o)
b
i
X
52
2 o
o

ol

mEbA, B AJ@x1 oA F5F=E(MDF101)< Sprague-Dawley F =0l 90 ¥zt 0, 500,
1,000 2 2,000 mg/kg/day&Fo= wHE HFFEA 3RS wWe F=FFNo Observed
Adverse Effect Level, NOAEL)2 ¢ EFolA 2000 mg/kg/days 3|3k,
4R ARV BEHA LS
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Table 1. Clinical signs

Parameter

Gl

(0 mg'kg/day

500 mg'kg/day

32

G3

1.000 mg/kg/day

G4

2,000 mg'kg/day

Male

1 - 14 week 16° 10 i 16
Normal 16 n 9 2
Soft stool 0 ] 0 13
Soiled penneal region 0 0 0 Q
Diarrhea 0 ] 0 |
Wound 0 0 1 0
15~ 18 week ab 6
Normal t f

Female
1-14 weck 162 10 i 16
Normal 16 10 9 7
Soft stool 0 ] 0 9
Soiled penineal region 0 1] 1] 7
Loss of fur 0 ] 1 0
15 - 18 week ft fi
Normal fi il

a: Number of animals

b: Mumber of animals for recovery group

-: Mot applicable
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Table 2. Detailed clinical signs

Gl G2 G3 G4
Parameter
0 mg'ke/day 500 mg/kg/day 1000 mg/kg/day 2,000 mg'ka/day
Male

| = 14 weck 16° 1 1o 16
Mormal 16 10 1 16
15 - 18 week 6" fi
Nomal fi 6

Female
l - 14 weck 16" L0 L 16
MNormal 16 10 1 16
15— 18 week 6" fi
Mormal f 6

a: Mumber of animals

b: Mumber of animals for recovery group

-: Wot applicable
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Table 2. Detarled climeal signs (Defecaton and urmation )

Dose Male Female
Group  Week o et L S ——_ L R o L ¥ e e
(mpkelday) Defecation Uninaton Drefecation Utination
Gl 016 43424 13409 1.3+£29 0.6 4+ 0.8
G2 500 10 3.0%2.3 0.7+£05 0oL 1.5 0.5 £ 0.8
I week
G3 1000 10 4.1 £33 08+ 0.8 0.0+ (0.0 04 +07
G4 2000 16 43+332 0.6+ 0.5 13+£1.8 0.7 +0.6
Gl 16 4.1£1.7 1.+ 1.0 L1029 1.5£1.0
G2 SO0 10 4.8+ 3.2 1.5+ 1.0 30+29 1.7+ 0.8
2 week
G3 1000 10 4.5£ 27 1.0+ 0.8 25411 0.8 £ L6
G4 2000 16 6l+28 13+0.9 2316 20+£14
Gl 16 464 1.7 1.6+ 0.9 23411 1.8£1.8
G2 SO0 10 424209 1.1+12 24+30 1.5+ 0.5
3 week
Gl 000 10 484+24 1.7+ 1.1 Jo+19 164+ 1.0
G4 2000 16 42+ 2.1 1.5+ 08 3.1£28 14+09
Gl 014 2727 09408 0.0 £ 0.0 0.3+£0.7
Main G2 SO0 10 20+29 1.5%0.7 0.1 =03 (3+07
4 week
group G LO0D 10 22+20 14413 0.1 +03 0.3+ 0.5
G4 2000 16 24425 1.3 )1 0.3£06 217
Gl 0 16 1 2+20 0R+09 D3+£1.0 0.3+ 04
G2 5000 10 0.0+ 0.0 02+0.6 VN 04+ 08
5 week
G3 000 10 2227 0.9+09 L0+ 0.0 R
G4 2000 16 IE+34 094 1.6 0.1 +£0.5 0.4 £ 0.6
Gl 016 09+ 1.6 1.3+0.5 2+08 0.2+ 04
G2 500 10 0.0+ 0.0 1008 05+ 1.6 01 +03
6 week
3 I,000 10 1.0+ 1.5 12+£04 02+ 06 0.2 £ 0.6
G4 2000 16 0.9+ 1.6 0.9+09 01 =03 e+0.7
Gl 016 DE+13 0.7+05 L0+ 0.0 0.0+ 0.0
G2 5000 10 0.1+£03 12%1.8 2 +06 04 £07
T week
G3 1,000 10 14414 1.7£18 0.0 & 0.0 0.6+ 1.0
Gd 2000 16 1.1+73 0.6+ 06 0.0 & 0.0 0.7+ 1.0

Mean + Standard deviation

N: Number 0f animals
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Table 2. Detniled clinical signs{ Defecation and urination j{Continued)

Dose Male Female
Grroup R DR e e e
(g kg day) Defecation Unnation Defecation Lrimation
Gl 0 la 35+ 1.5 144 0.7 hi+13 06+ 1.0
G2 500 10 I3 +13 15+ 0.8 0.0+ 0.0 0.5+0.5
B week
G3 [ 10 .6+ 1.2 0.9+0.7 0.0+ 0.0 0.7 207
G4 2000 Ia 14413 0.9+09 0.0+ 0.0 1.0 16
Gl 0 lIa 1.6+ 1.5 1.1+0.7 3+ 06 0.7+ 0.8
G2 Sy 10 15+ 0.8 1.0+ 0.7 3+ 0.5 0o+ 07
G week
3 000 10 [.1£1.4 0.6+ 0.7 3+ 05 0.6+ 0.7
G4 2000 Ta 14+ 1.2 0.9+ 0.5 04+ 035 03204
Gl 0 Ia l&+14 1.0+ 0.7 2408 0.4+ 08
G2 5000 10 1.5+ 14 1.1 +0.7 0 0.0 14425
10 week
(3 1000 L0 1.8 % 1.5 0.8+ 0.8 0.0+ 0.0 0.5+ 0.7
4 2000 16 1.4 % 1.1 13+ 0.8 0.0+ 0.0 08+ 1.1
Gl 0 lé 13 +22 1O+ 0.9 O 0.0 0.6 1.1
Main G2 500 10 02%06 0.9+ 09 0.0+ 0.0 07412
11 week
grotp G3 100D 10 1.1 2.0 1.5+ 0.7 0.0 £ 0.0 0.6+ 0.8
4 20060 16 09+19 0.7+0.9 0.0+ 0.0 0.7+ 08
Gl 0 l& 04%1.1 0.0 4 0.0 0.0+ 0.0 04409
G2 S0 10 0000 0.0 & 0.0 02406 054+1.1
12 week
G3 .00 10 1.1+£1.0 03+0.7 02406 03409
G4 2.0 16 o410 0.1+ 05 .0 4 0.0 08411
Gl 0 16 07413 21+ 1.0 0.0 4 0.0 04+1.1
G2 500 10 0000 08411 0.0 4 0.0 04+05
13 week
G3 [0 10 0000 14+08 0.0 4+ 0.0 064+1.1
G4 2,000 16 04412 1.1+ 1.1 0.0 4 0.0 05410
Gl 0 16 05411 21+ 1.0 0.0 4 0.0 04+1.1
G2 S(0p 10 00200 05+ 08 0.0 4 0.0 04+£05
14 week
03 MM} 10 0.0+ 0.0 1.0+ 059 0+ 0.0 06+ 1.1
G4 200M) 1A 0412 09+1.1 0 & 0.0 0510

Mean + Standard deviation
N: Number of animals
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Table 2. Detmled chimical signs{ Defecation and urination )| End)

Dhovse Male Female
Group Week  Group N -
(mgkgiday) Defecation Urination Defecation Urination
Gl 0 & 1.0+ 1.3 12404 B3+ 08 0.7 4 08
15 week
G4 2000 6 0.0+00 02+049 0.0 4+ 0.0 05405
Gl 0 6 0y +£0.8 1.0+ 0.6 02404 .54 08
16 week
Gd 2000 6 02%04 03+05 0.0 £ 0.0 0.3+ 0.5
Recovery
adiag Gl 06 07405 08+ 0.8 05412 07412
17 week
G 2000 6 0.3 £ 0.5 0.7 £ 0.5 0.0 £ 0.0 L4+ L3
Gl 0 6 03+05 1.0+ Dk 02+04 02+04
18 week
G4 2000 6 0.8 +08 08+ 0.8 0.2+04 05+ 0.5

Mean 4 Standard deviation
N: Number of amimals
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Table 3. Functional examination

il

G2 G3 G4

Liroup Parameter = =
0 mg/kg'day 504 rop'kegiday L0000 me'ke/day 2000 me'kg/doy
Mlnle

Grap response B0 1 10/ 1 Loy 1 10/ 10
Visual B0 00 107 10 Lo 1 0/ 1
Auditory b0/ 1 10/ 10 10 1 14/ 10
Touch response Lo/ 1 10/ 1tk L0 16 10/ 10
Pain response L0 Db 1y 1ih L0 1 10/ 10
Finger approach 1o an 10 1 LCk s EQ 14/ 10
Righting reflex EOE /L 10/ 1t Loy 1 10/ 10
Pupil reflex EO /10 10/ 10 10/ 1y 1710
Blink reflex L0 1 10/ 1ty PO 10 (L 1]
Grip strengthi Fore paw ) 119021939 3.7+ 1424 1162621716 12763 162.6
Grip strengihd Hind paw) T53.2+H3.2 T H£99.1 TSU.0+95. 6 BB 3+ E09
Motor activity 319 4+208.2 410.4+£277.5 U AT IORY I430£255.1

Miain

group

Female

(srap response T 1 Ly 1y (VRN 143/ 10
Wisual IR 100/ 10 L TG L A1)
Auditory PO 10 10/ 10 10 1 140/ 10
l'ouch response By D 10/ 1k L0 T 1/ 10
Pain response L0 16 10/ 1tk L0 L 1/ 10
Finger approach BOS 10 1o 1 Loy 1 10 10
Righting reflex Lo/ 1 10/ 1tk IO/ HE 10/ 10
Papil reflex PO/ 10 10/ 10 10 10 14/ 10
Blink reflex Lo 1 10/ 1t R 13710
Gerip strengthi Fore paw) G T+1428 a1 2E8T.0 ST 31441 4835+ 117.0
Grip strengithi Hind pow) bl 0+849 GT6.5+65.0 G4 8 T264=102.5
Motor activity TI53+321.2 6H32.9+254 8 535.1+274.3 4THEE=2HS 3

Number of animals with normal/™Mumber of tested ammals

Means Standard deviation
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Tuble 3. Functional examination { End)

Ml Female
Ciroup Parometer Gl G4 Gl G4
1) mg/kg/dav 2 mgkgiday i mg/kg/dy 2D g kenfday
Grap response L LI ] LU [
Yesual L L Gl 6 G/ 6
Anditory B G F Gl b G/
louch response L L LB b/ b
Pain response ity G/ L300 LR
e . L 1 [i] i ] 1 1 1
Ry Finger approoch fl b /lh [ L
P Righting reflex Gid b6 LR LB
Pupil retlex Gl 6/ 6 6/ 6 [
Blink reflex LT [ R B/ b [ ]
Cnp:strengin 1291.5+1503 12086+ 2207 10737+ 1286 10443 + 145 4
{Fore pavw )
I 5 a
b i B37.5+68.0 BT28 4710 THA9 £ 858 741.1 + 542
{Hind paw)
Motor activity 205 9+207.7 4320+ 2KE 8 4824 + 4503 BT +274.8

Number of animals with nommal Mumbser of tested animals
Mean:Standard deviation
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Tablc 5. Body weights

Gl G2 33 o4
Week - — = —
U mg'kg'day 500 me'kg/'day 1 000 mg/kg/day 2000 mg/kg/day
Slalc
Main group
1 188 8+ 5.6 I8E. 4468 189 3£5.6 18 %+5.9
2 2339178 2350492 2339=44 23L.0+£7.9
3 2TH1+127T ITREDL128 2TRS5£1435 267 84164
- 32 0+17.2 J1T5+17.3 T T£19.0 12187
5 3444200 kLIRS A 33 Rx212 13354342
fa 361.7+229 359 91302 3592371 347.2+27.3
7 EMU4253 IX40+243 JW51£2ES 37271302
L] 40191275 JoR9+27.1 J9H3=31.4 JEI L3009
9 A13.7+26.58 4156308 21572334 39704343
10 43131284 4316326 £40=30.4 412.24£379
11 AU 3+31 4 430.2+33.0 24K 9=3T.6 43044425
2 453.7+£30.7 4553348 255 K390 435 8+44.1
13 466:2+33.6 4067373 A8 3I£302 447.5+45.2
14 4701.1+34.4 4T0.1£35.3 46l.1=430 446.3 £46.6
(Gain 2R2.3+31.4 281 9319 2T E£393 25634453
N 16 1t 10 16
Recovery group
15 S00.0+46.2 - - AT0.4+ 5700
6 507.5+46.7 - - 4773+ 56.3
17 521.5+44.9 - - 480 44+ 625
I 320.5:459.6 - - 491 .8+ 63.3
(Gam 346458 - - 028+ 624
M ] - - ]

Mz Mumber of amimais

MeantSiandard deviation

The day of first treatment was designoted Day 1.

Gain: Mam group 15 body weight on Doy %0 — body weight on Day 1
Recovery group is body weight on Day 118 — body weight on Day |
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Tabie 5. Body weight{End)

Gl G2 G3 G4

“.Cl."k et — S —— - PR h S—
0 mg'kg'day 1 000 mg/kg/day

2000 mg'kg/day

Female

Mam group

1 1649.24+6.2 166 8th4 Iefioh=H.2 16T 6tha
2 182 7+8.1 184 0+5.6 184299 184 4184
3 031277 20112139 201E£1100 203.1+£9.7
4 2209493 2252+ 143 21Bhx12.3 2199+ 1K1
3 2314105 21952176 231 Ex14.9 2314£13.9
fi 240100 Db 247 52167 23K 5£15.7 236.1+129

7 24862137 260.0+£H435 24532£128 2459+ 123

L] 25871432 2663204 2551148 15564153

9 262 0+13.9 T2 3£22.0 259 E£135 25801143

1 268.1114.3 2802235 26412158 263.44£14.7

il TR ELI2T 2914215 27532153 271341610
2 R0 TE159 29294237 2ThT£149 27581154
13 R62£173 204 f+26.0 2R12£153 2ED2414.2
14 N2 9+13.6 29751215 2RI EL 160 IRF G167

(Gain 123.7+£13.1 1307 188 116.1£13.1 TE8.3£15.7
N ] 1) 10 L

Recovery group

15 JE24+7.1 - - 2EL.1E 159

L6 IR6. 366 - - RIS 144
7 2R6:6+9 2 = - 2R+ 12.6
I 2EF A+ S 287 3+ 184

Ciaun 12002+ 100 - - 123 8+ 14,1

M L] 5 I b

o Mumber of ammals

Mean+Standard deviation

The day of irst treatment was designated Day 1

Gain: Mam group 1s body weight on Dy 90-body weight on Day |
Recovery group 18 body weight on Day 119-body weight on Day 1
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Table 4. Ophthalmolegical exammatson

Gl G2 G G4
Parameter
(0 mg ko /duy S0 migkp/day 1,00 g kee'day 20NN mekgday
Week I |+ 18 1 14 1 14 1 14 I3
o Ly Ly & 1 1 1 1 It 16 [i]
blale
ekt eyve
Maormal L6 Ly L] Ll 10 10 11 14] ]3] fi
Right eye
Mormzl 16 (1] i 10 11 11 10 1] 16 [
Female
Left eye
Maormal 16 Ly f 1 111 11 10 1] i f
Right eve
Normel Ly Ly b 11 10 14 10 16 141 f

a: The day of first treatment was desipnated Day 1.

MN: Mumber of pnimals
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Table 8. Unnalysis results [Continsed )

Man group Female
Parameter Result = . - = = —
U mg'ke/day 500 mg ke'day LO00 me ke'day 2000 mg'ke/day
N 1o lv1n 101 (LT}

Color Yellow 10 1 10 10
Clanty Clear 10 1 10 10
Glucosefmg/dL ) Megative 10 1 10 q
1o 1] u U 1

Balirubind myz'dL Megative 10 10 10 I*
Small 0 0 1 1

Ketone body Megative I 5 3 i
(gl Trace 1 4 4 fi
(] 1] 1 3 3

Specific grovity 1.0 ] 1 1] q
1.5 5 T L] 5

1020 4 1 1 1

1025 1 1 1 0

Orczult blood Negatve 5 i i 10
Trace 5 0 ] |

pH 75 i u 1 u
s | i ] |

B35 . 2 F 1

i) [} 7 % 7 g

Protemimg/dL} Megative 3 0 u 0
Trace | ] 1 0

3l ! 5 4 2

100 2 ] 5 6

=30 1] o {1 2

Urobilinegen 0.2 101 ¥ ¥ £
({E-U.dL) 0 ° A 3 P
Mitrite Megative LY 1o 1a 10
Pasitive 1 0 0 ]

Leukocytes Megative 9 o 1 -
Trace 3 2 0 2

Small 1] 0 ] 1

Linne vielume mL 9% £ 23 T 23 = 13 g + 24

M: Mumber of animals
a: Mumber of live animalsMNumber of tested ammals
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Toble ¥. Uninalysis results| End)

Recovery group Male Female

Gl G4 Gl (34

Parameter Result : N

() mig ko' day 2,000 me/kg/day U mg'kg/day 200 mp/kpeday

N B f'h frls ]
Colar Y ellow f fi & 4]
Clarity Clear fi fi i)
Glucose{mg/dL ) Negotive fi fi & 5
L) L1} 0 1] 1
Bilrubim{mae/dL} Megative f fi [ 4
Small [} 0 L] 2
Ketone body Mepative 0 0 3 4
{mg/dL)y Trace 0 0 3 ]
15 I 2 0 1
4 5 4 1] 1]
=5 1] 0 1] 1]
Specific gravity Lolo 3 1 l I
115 2 5 El 3
1020 I i I 1]
1.025 L] 0 1] |
=1 030 1] 0 1] 1
Oocult blood Neputive & fi 5 4
Trace 0 (I 1 2
pH .0 il 0 0 1
T4 [!] 0 1] 1
RS L1} 1 1 1
=50 b 5 5 3
Protem(mg/dL} Negative {l 0 1] 2
ELi] [/} 0 2 [}
L) 2 3 3 3
=300 3 I |
Urobilinogen 0.1 Lt o ] 3
(E.LidLy 0.2 4 3 3
1.0 3 2 2 1]
Mitrie Megutive ty fi [ 4
Positive 0 0 L] 2
Leukooytes MNegative I} 0 3 5
Trace 2 5 3 1
Sl 1 0 i 0
Large k. 1 4] 1]

Unine volume ml 6.1 21 17 2 35 £ 15 1] + 1.9

M: Mumber of animals
a: Number of Iive animals™Number of tested animals
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Tabie 9. Urninary sedimenis

Gl G2 G3 4
Giroup ltem Grrade v - > =
0 mgke'day 500 meg'ke/day 1000 ghg'day 2000 g'hg/day
Main group
N L] ] 1 11
RBC - L] L] i) 1
WHC - 1] 1] i 0
1-4 l I | I
Male Epithclial cell
5-9 L] L] i) 1
Cast - L] LT 1] 0
Crystal - { i i 0
RBC - Li] Li] 4] 0
WHC - 1] 1] i 0
14 FJ L] | 2
Female Epithelial cell
5-% Li] | 1 1
Cast - L] LT i) 0
Crystal - LF] [H 0 0
Recovery group
M L] - - fh
RBC - 1] - - 0
WBC - V] - 0
1-4 1 - 2
Mnle Epathelial cell
-9 1 - - 0
Cust - L - i
Crystal - L] - 0
RBC L] L] - - 0
WBC L} L} - i
Female Epithelial cell 1-4 2 - 1
Cast L L - - o
Crystal L] L] - 0

M: Mumber of animals
-: Mot applecable
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Table §. Unnalysis resulis

Mamn group Male
Parmmmeter Result = G . G2 = ii':" = o
U mgke'day Sime'kgiday  LO0Omo'kg/day 20000 mygg Rar/day
M Liv1F 10410 [ 14 10 I
Color Yellow I 1 I L0
Clarity Clear L L 10 L
Glocose{mg/dL) Megative 10 5 g Ll
L0 i F. 1 (]
Balirubmd mg/dL p Megative 11 i ] Y
Small i il 2 2
Ketone body Megative il | il 1]
(mg/dL) Troce 2 l i 1
15 i 7 3 4
4 3 F. fi 5
=il i Il 1 i
Specific gravity 1010 il ! : |
1.015 1 3 fi 1
1020 3 3 ] 1
1025 1 | i 1]
1.3 | Il ] i
Oiocult blood Megative ] fi 6 .n
Troce 2 -+ 4 E|
Small i l i i
Moderate i il ] 1
pH 7.5 1 i ] 1]
5.0 i {l ] {0
5.5 2 | U {
1 ] 7 4 [0 L0
Protemi{mg/'dL ) 1) 2 | i 3
L] E 4 - 5
=300 1 3 fi 2
Urobilnegen 0z ] 5 4 3
(k) 10 2 2 i 5
Kitrite Megative 10 L] L] L0
Leukocytes Megative 1 il il 3
Troce K = f i
Small 2 -+ 4 4
Moderote { 1l 1 {0
Large i | i {
Unne volume mL 167 + 3.4 T o= 34 171 + 348 170 = a5

Mz Mumber of anmmals
a : Mumber of hve anmmals/Momber of tested anmals
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Table 1. Hematological data (Continued )

Main group

Female

Gl

Gz

G3

L

Paramcter Uit

0 mg'ka'day

S0 mg'kg/day

10 my kg day

2000 mep'kgrdoy

M 1o 1010 H 10 110
Female

WBC=10-/ul. 221 + 063 287 + 0.91 272 + 114 16 = 6]
WEL = 107l 024 = 007 027 = 14 028 + 025 025+ 002
LY M= 10° L 1.82 + 055 255 = 0.9 137 + 047 220 £ 057
MO = LIF L 005+ 002 007 = 0.0 007 + 0.05 0.y = 004
EOS = 1 0#pL 008 = 005 0.06 = 0.01 L0 = 0.05 0.07 £ 005
BASO=11P/pL (W + 0,00 0,00 = 0.0 0Ly + 0.00 0. = 000
NEL %% 1137 £:205 1034 + 641 11.08 + 691 973 + 422
LYM %% B20T + 4404 457 £ T4 B30T = 6,87 £4.53 £ 516
MOND %% 24l = .64 2300+ 1.27 246 + 092 225+ 1.2%
EDS % 364 = LER 223 4+ 089 289 + .16 T E 215

BASO % 005 = 005 007 + (08 LOT + .11 007 £ 00
RBC=10%pL 7.4 = 028 772+ 034 171 = 045 1773 = 044
HGBE gl 1440 + 046 1438 + 045 1422 + (.55 1434 + (a6
HCT %% 4041 + 135 4040 + 148 4008 = 1.73 4044 = 123
MCY L 5225 = 123 5236 £ 1.29 5208 + 1.57 5239 + LTI
MCH pg 1861 + 047 1B65 + 05T IB47 + 061 18.57 = 064
MCHC gddl 3560 = .48 3562 + 034 3547 + 045 3547 £ 065
RETI * 234+ 059 245 £ 056 1.96 + .36 141 £ D55
RETI=10°/pL 1B0.S3 = 44.50 1H8.91 & 4418 15004 £ 22.21 186.57 £ 43.99

PLT=10%pL  LOSE.10 + K081 1EO0.30 + 73.97 109920 + 37.09 0610 = 150,55

PT sec K% = (.17 K75 + p22* 857 + 026 H.68 + 032
APTT sec 1616 = 0.97 1569+ 1.24 1529 + 1208 1601 = 1.94
Hemz body  count (.08 + .00 000 + (.M 0ol + 0100 (L) = LM
Met-Hb % 2337 £ 062 1357 £ 091 2348 £ 0.61 2370 & 82

*: Srgnificant differences from contro] group by Dunnett’s i-test{ p=0.05)

Mo Mumber of animals

a: Mumber of dead anmmals/Mumber of tested animals
Meant+Standard deviation
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Table 10. Hematological datalEnd)

Recovery group Male Female
Gl G4 Gl G
Parameter  Unit — —
0 mg/kg'day 2000 me/kg day 1) mg/ke'day 2006 me'kg/day
N fih? £ h'hy 0
WHC =107 ul 16 = 058 1.92 + [.59* |.E4 + 0.07 1590 + 0.62
MEU =104l 100 = (.62 23 + [04® 027+ ;13 023 + 04
LY M = 107l 2.00 + 038 1.59 + (.53 L4+ + 13 157 + 0.56
MIONO = 107 pl .08 = 0.k (.04 + 0.0 DAs + 002 [0 + 0
EOS = 107/ pL 007 + 003 .05 + 0.02 007 = 0.2 O + 002
BASO = 107/ ul 0.00 = 0. 000 = 04 0,00 = LD [0y = 0.0
NEL % 355 + 1336 233 + 251" 1455 + 722 1260 + 2.51
LYM % 48 = 13.44 E2.12 + 3.16" TE2Z + 7.20 B212 + 305
MONO %% 238 + 1.32 198 + 48 255 D92 1.9% + 059
EDS % 217 = D8R 235 & (.34 395 4 120 297 £ 0.53
BAROD % (.07 + 0K 013 + 010 010 + 09 007 + 00y
RBC = 105 ul 3,22 4 051 69 + 017" T = (.43 T.68 £ 019
HGE g/dL 14.40 = D.E3 14.30 + (46 13,98 + .66 14.32 + (.43
HCT % 40,72 = 246 3917 £ 117 JE.65 £ 226 %02 + 1.24
MCY L 49.52 = 097 5097 + 1.44 50,55 + 0,53 50077 + 1.47
MCH pg 1752 + 0:13 18.62 + (.44% 1832 + 026 18.62 + 44
MCHC gidL 3537 = 047 36,52 + D39e 36,22 + 056 36,70 + 0.1
RETI %% 195 £ 0.23 202 + 035 226+ 1.42 1:9% + 037
RETL= 107 pL 16007 £ 65 155.03 £ 29.11 167.75 + 91.92 15272 + ¥9.99
PLT=10%pl 109617 = 66.53 108967 + 163.16 107600 + 21T.41 105933 + 9933
PT sec 9.78 + 0L.25 B2+ 033 1007 + 2.81 AT + 031
APTT sec 19.05 = 1.17 1948 + D6 l&20 £ 2,17 1390 + 1.04%
Heinz body  count 0L00 = (LK) (L) = [L0d) 0.0+ k0 006 + Q.0
Met-Hb % 2469 + 1.20 1430 + 044 2454 + 103 2446 + 063

*: Significant differences from control group by T-testip<0.05)
N: Mumber of ammals
a: Number of live animals Mumber of tested animals
MeantStandand deviation
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Toble 10. Hemawlogical data

Mo group Male
Gl e G3 4
Parameter Uit - - -
(h mp/keday 500 mg/ke'day 1000 mp ko 'day 200 mye'kg/day
N 1 e 1vIo 11 R LN
Male
WBC =10 pl 412 = 073 4490 = 1.1b 629 + F51* 4.6l = 125
MEL =10 pl 097 + 036 0496 + B30 138 + 145 094 = 0L53
LY = Fpl 2E8 + 068 iT72 £ 1.07 454 + 1.20* 3539 = 0E3
MOND =10l 16 + 0.06 0.15 + 0.05 018 + 0.07 15 = Lk
EOS w1l 008 £+ D2 009 + ooz 011 + 0.03 10 =
BASO =10 /pl QL0 + 1,00 0.00 = (i Co0ey + .00 G = 1
MEL e 2383 £ B.T5 016 = &M 221T £ 555 1972 £ 6.30
LM e G5 + 9] 7425 + T.18 T26] + 631 T4.32 = (59
MO e 381 + 1.4 310 + 053 285 + 0BG 3.20 = L83
EOS e 200+ D44 1.B7 + .55 LHl + 43 247+ 0N
BASO e 007 = 005 004 = s o + 005 012 = L5
RBC =10l E13 = 039 als £ 19 836 £ 0.26 853 £ L35
HGH aidl 1421 + (G0 1312 + 4.4 1481 + 047 1494 = [L.73
HCT e .25 = LB5 466 + 0L 4184 + |79 4247 = 2.18*
MO L 4953 + LET 5034 + L% 50.06 + LT7 4840 = 2.35
MCH pa 1756 = 072 16,21 = 590 17.6% + 047 17.37 £ 0.78
MCHC gidl 3533 = 0.62 3207 £ 1078 3540 + 0.57 3527 £ k58
RETI e |87 + .33 1LES + 033 1.92 + 037 2.4 = (132
RETI =10fpl 15064 = 2496 14746 £ 1529 66l + 3123 170.30 = 27.54
PLT «1Ffpl L0990 + 132,57 HG3A0 £ B2.40 U700 + BAET 307 = 134.13
| S 150+ 1.23 Q44 £+ .30 993 + 038 292 £ 01L.35
APTT SO0 1696 + 128 1654 + 2,10 17.93 + 158 741 £ 2.1%
Heinz body  count LIRS R .00 + L0 Ly + €L (L) = (LOH
Met-Hir e 2904 = 157 29.72 + 237 2808 + 219 2TTE = 145

*: Significant differences from control group by Dunnett’s -test{ p<0.05)
MN: Mumber of animals

a; Mumber of live animals Mumber of tested animals

MeantStandard deviation
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Table 11. Clinical chemistry (Contmuoed)

Main group Female
Gl G2 G3 G4
Parameter  Unit
0 mp'kg/day S0 mleg/day LM g ey 2 M) g R/ day
M T 110 110 110
TP gidl 533 = 0.24 469 + 162 465 = 1. 496 = 024
AlLB  gadl 223 £ 008 F98 = 0.71 200 £ (72 214 + 013
AG  ratio U7Z £ 0.05 0.66 £ 0.24 068 = 26 (L77 £ 0.13
T-BIL mp'dl .06 = (2 004 = 003 004 = 3 L4 = 003
ALP IL/L 227 16 £ 4856 244003 £ K296 19370 £ 91.60 T H5+-5387
ALT IWL 3208 = 664 306 + 544 24974 + 1087 34.06 £ IHY]
AST IUL O £ 1940 10235 + 267 H941 = 2746 8050 = 21,12
GGT IWL 080 = 0.35 127 £ 0.92 120 = .44 092 = U065
CRE mpidl (L34 = (i 034 + 003 031 = (i 029 + 0.05
BUN mgidL 1653 £ 296 1586+ 205 16,95 = 4.60 15.87 £ 10.29
T-CHO mg'dl G869 £ 695 B3 £ 654 70.52 = 1098 T430 £ 1913
HDL mg'dL 2530 £ 2.53 2260 + 3.9 2527 + ZRY 26.62 + bbb
LDL mg'dL T84 x 203 .02 & 312 T2 & 29 AR i e
TG mp/dL 2500 £ 644 1513 & 223 2025+ 616 3224 641
GLU mg'dL 16238 + 31.83 13825 + 1E.09 14311 + 2163 165.72 £ 2552
CA mup'dL 19 = 43 wle + 041 B4l + 034 D08 + 027
IP mp/dL 29 £ 071 624 = 046 624 = 059 636+ 075
CK IUL SR9.28 £ 256,35 75441 £ 33921 S06.EY = 30066 45882 = 257K
BA pmolL I1.51 £ 7.85 21305 +£ 2278 1838 = 19.61 1046 + 729
CH-E 1L 564 £ 1.25 612 = 242 538+ 1.93 508+ 2209
Ma” mmolL 14450 £ 118 14100 + 1.39* 140.50 = 1.08 14040 + 1.65
K’ mmolL 425 = (1L36 441 + 032 440 = 43 440 + 024
Cl mmol/'L 0330 £ 1.49 10500 + 3.65% 103.70 £ 245 10290 + 251

*: Significant dulferences from control group by Dunnett’s t-test(p=0_05)

N: Number of animals

a: Mumber of live animalsMumber of tested ammals
Meant Standard deviation
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Table 11. Chnical chemstry

Maimn groug Male
Gl G2 G3 G4
Parameter  Linnt
O mg'ko/'dey SO0 g ke day 1) mgkepdaw 2000 mygy kg day
M LEh 1010 1Lt 110
I gidL 556 + D21 556 4 0.21 549 + .14 544 + (O1H
ALB gL 230+ 008 Y2 o+ 012 217 = 009 2200 £+ .07
AMG ratio Qbh = (ki {Lbh = 006 065 + (L2 .68 + 006
I-BIL mg/dl Q.04 + 002 .04 + (.02 044 £ 002 (04 + 003
ALP TUL 345.17 = 52.72 390.2% + Y590 M. T2 £ 4949 FRT4 + 6591
ALT TLVL F9EE = 1248 3925 + 5.53 3670 + 4.23 3750 £ 726
AST UL 1iM5. 75 + 35.68 114.43 + 14.63 LR + 24066 HH_30 + 2060
GGT  ILVL 43 + (.30 .63 + 039 0.53 =+ 0.39 890 + (68
CRE mgdL 028 =+ (LM .28 + 004 024 + (03 024 + 005
BUN mgidL 15.14 + 4.43 1575 &£ 162 1656 + 2.04 16491 + 428
T-CHO mgdl 9T + 472 T8R4 + 11.94 TIAT = 1247 G870 + K93
HOL mg'dl 1245 = 1.95 2467 + 309 2416 + 324 2362 + 3.73
LOL mg/'dlL BO9 + .33 1222 + 283 B34 £ 354 10T + 272
TG meidl 5214 + 9835 5046 + 21.76 4449 = 10.0% 3786 + 1327
GLLU mg'dl 2039 + 4503 18944 + K457 218494 + 37.73 20950 + 40.TE
CA medl bbd + 047 4.71 + 0.39 Q50 + 48 Q.58 + .24
P mgdl 6,76 + (L6 .89 + 0,54 692 + L34 T.11 + (L6
CK ILL THI00 = 54455 H72.63 + 28277 61163 + 0856 HA5.58 + 123062
BAICD pmol/L 3297 + 1970 317 £+ 1.1 3260 + A4 36,85 + 12.97
CH-E 1L/L 4.16 + 2.35 379 + 194 409 + 203 252+ 1,73
Ma+ mmol/L 14080 = 1.32 14170 = 106 140,70 + (LH2 14000 + L1
K+ mmol’L 4.77 + 022 4460 + 019 463 = 036 475 + 0139
C1- mminl/L 1240 + 212 10360 + 284 10070 + 1.06 0260 + 184

N: Mumber of animals
a: Mumber of In'e animals™Number of tested anineals
MeandStandard dewviation
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Table 11. Clinical chemistry (End)

Recovery group Male Female
Gl G4 Gl 4
Parameter  Lnit
0 mg'ko'day 2,000 mg'kgiday 0 me'ke/'day 20040 g keduy

N " L iy b/

TP gidL 568+ 0.24 .65 + 3.13 595 £ 046 55T+ 1.76
AlLB gidL 215 = 18 2323 1 116 150 + 0.14 240 + 063
AMG  ratio el = 006 .66 + .33 042 + (LK (.45 + (.06

T-BIL mg'dL 003 + o2 (.03 = (.01 .03 = 0.01 003 £ 0.01
ALP ILVL 4#4.58 = 14E9 30458 + 198.41 196.78 £ 30.55 21517 = 108.37
AT UL 53+ 734 JR.62 + 1E.03 138K = 48T 2408 + 622
AST IL/L IT8.53 '+ 21.12 11907 + 5639 Bh4E £ 1633 RO50 + 1193
GGT IWL 082 + 0.29 L.05 + (.39 176 £ 044 227 + 046
CRE mg'dl 0L.33 = i 133 + (L13 043 = fuin2 0.45 £+ 0.07
BUN mg/dL 1705 £ 2.2] 1933 + 930 1E48 = 164 2[42 1+ 175
T-CHO mg/dL THAO = 10,71 H437 £ 41001 1055 £ 4927 9785 %1517
HOL mg/dl 2412 £ 287 2423 £+ 1230 26.35 + 3.56 2R50 £ 338
LDL mgidl B95 + 1.26 12,35 &+ 5.68 408 + 0.9 4.02 + 0.71

TG mg'dl 5585 £ 12.51 4H.58 £ 2321 2008 = 302 17.12 £ 1060
GLU mg/dl 16453 = 1946 14980 + T9.84 14292 + 17.78 123 £ 1420
CA mg'dl 932 + L0 Q15 + 521 970+ 047 1007 + (1L68

P mpg/'dl 560 + 053 542 £ 284 533 = 045 575 £+ 069
CK 1L QU543 = 17764 L0380 + 477.54 36250 £ 116402 ITL60 £ 10526
BA pmaolL 3065 £ 3.77 2930 + 1514 K17 + 562 6.12 £+ KKl

CH-E iU/L 548 £ 0.72 440 + 2460 6.50 = .02 1754+ 232

Ma® mmol/L 14233 = (1L.52 144,00 + 3236 14233 + 2.25 4267 + 242

K mmolL 460 = 13 4.50 + 1.55 448 + (L33 432 + .25

CF mmol'L 10283 + L.17 1483 + 54924 10383 £ 3.06 105.00 £ 1.79

4 Sipnificant differences from control group by T-test(p=<.05)
Mz Number of amimals

a: Mumber of Iive animalsNumber of tested animals

Mean + Standard deviation

1) A8 57

ANFdEHE FHEFEE (MDFI0)S 3S|2HY 874 ANEHFT (Salmonela typhimurium) ™
EHJERS T ANEHF (Bscherichia coli) = ©]-&3te] 545 H7lstAh
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2) A= 8
7h A EA
Salmonella typhimurium TA98
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Salmonella typhimurium TA1537

Escherichia coli WP2uvrA (pKM101)

- lﬁé%@‘lﬂ 0.1 mL, EFBH%‘:

buffer) 05 mLe THI F

T

4 01mL, S9TH=
L-Histidine/D-Biotin

T
=

-
T=

A4HeES9  (sodium phosphate

L-Tryptophan°®] Z7}€

AFHAE 2mL¥ &F3FI vortex mixer® S35t Vogel-Bonner #H 4 Glucose

30 5 ) =) of
C AsAEmA} 2o ¥
wj k7)o A ohag A1zt H) )

1
l

mlo

2 59 EFE 05 mLe 2% 2 m
SR AR o] aL=A Fof

QNBATAY B
BB AP L Theo W7

LY

L ES

naA Bl 29
Vogel-Bonner &4
Fahgi o

PEY 2 59 EFE oqanes =AY Ete ANPEA A1

glucose 3JHHBAMA =

FHol 37°C

= £ 0.1 mL

L] top agarol &3} Vogel-Bonner & 4~ Glucose

ngEe] 24 o3t 22Y ¥

o,
o
&
ih)

¥ f7-8 gAstac

7k Agsittn BT

Strain S9  mix (-) S9 mix (+)
TA 98 15 ~ 60 20 ~ 80
TA100 50 ~ 180 60 ~ 200
TA1535 10 ~ 40 10 ~ 40
TA1537 5~ 20 5~ 60
WP2uvrA(pKM101) 10 ~ 60 20 ~ 120
AU =T
i P U] 2 E % AHAETE | mgmzyes
Strain AT ZEF (ug/plate) A FZ2Y ST
o o TA 98 2-NF 1.0 150 ~ 70
mix () TA100 SA 1.0 300 ~ 1000
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TA1535 SA 1.0 100 ~ 1000
TA1537 9-AA 80.0 80 ~ 700
WP2uvrA (pKM101) AF2 0.01 100 ~ 200
TA 98 2AA 0.5 150 ~ 1000
‘ TA100 2-AA 1.0 300 ~ 2000
Sg(jg‘lx TA1535 2-AA 2.0 100 ~ 500
TA1537 2-AA 2.0 100 ~ 500
WP2uvrA (pKM101) 2-AA 20.0 250 ~ 1500
©® AdAze] HH
A= 4 TEF AT EAsAH] 22U HA4Y TFHAZE FAISHAT
ohelel A e WEAE A PHoT BRI,
Ha N ol #F B 1 &% ool EAEA] E’—Eq*ﬂ e B ]
e o=Foz  ZyatAu, TA9, TA100, WP2uvrA#Z=E= 21 o]4 TA1535

TA1S37¢ = 3d] ol F7istar AdAd d= F71e BRYE HAS A FAH4e=
HA A

FETFEE (MDF101)9] ®Elgol #FE o8& FAFAHAE SFEAANTL ARl
AAE FEFEEY HHE o #FE ol8F FAFAANPY AHE Fu= st EAIF Y
3 F=+ 5,000 pg/plate= g3 T

Salmonella typhimurium strains TA98, TA100, TA1535, TA1537 % Escherichia coli strain
WP2uvrA©l| tiste] BAZAH] Al ZAijo] wE HF 9 ZFHAE ZHZE Table 19|
AASRL, /NE F2Y = appendix 10 AASATE F2Y F9 FHAHS AL
fig. 1~29] TLefzo] AAES =235}8H

NEEde BAF His=<Q 5000 pg/plates Z3st]  FH 29 5@AEE
(156.3~5,000 ng/plate)Z TA98, TA100, TA1535 TA1537 ¥ WP2uvrA o sttt L
A AZEAA B BdARRAEA =AM EE dFo dis BFEdHolE UEE
ZEYY = §& &3 FUte #EHA FUTh

2 Agde SANEELDY FPAHEEZD AE history profiles appendix 4l A AT

SAYEEYe] T wEole] BASAWe] 2R £ AGWPe] ANG APHGA
BR71Ee] AN AN BEHAY. = FYY =B P BHAEAW] 22 FE
St ETs) el 22Ul $71 343 Frbshsn.
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5 A&
Age] A mE AFEEZ FEFEE (MDFI01)S B AlgzoA dhegol #F9
EAEdHlE FEAA e =22 HI7HEIA

Figure 1. Dose-response curve of revertant colonies of differential bacterial strains in the absence of
metabolic activation
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Figure 1. Dose-response curve of revertant colonies by differential bacierial strains in the presence of
metabolic activation
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Table 1. Summary of revertant colony numbers obtained per plate with/without 59 mix

| Mumber of revertant colonies/plate
59 mix . base replacement (ype frame shift type
(pe/plate) ——- : Ay : e
! I TAL100 TAL535 WP2uvrA TAGE TAI1537
M 173 £ 4 |15 = 2 l I 4 LS = 5] 13 3 3
156.3 175 £ 4 |16 =+ P |35 £ 2134 == 4111 2 3
3125 169 4 5 18 | I 34 ! 2139 I 3 = 2
625 59 £ ‘3 |6 £ 2133 +£ 31|37 + | I I |
1,250 173 = 4 (16 = 2|M + 3|37 = F |12 £ 3
2,500 172 £ 5 |15 &£ 2 |35 &£ 2|3 2 2B %2 3
5,000 174 4 4 14 k ¥ |3 % 137 + 3 11 % 3
PC 613 £ 32 (744 £ LI1LP1GT £ 5 332 £ 35 [353 =z s
MNWumber of revertant colonies/plate
Dose 5
59 mix base replacement type frame shifi type
{HEJ'I]J'IHIE] . e S R e S S A S I b 3 foc
TAL00 TA1335 WP2uvrA | TA98 TA1537
M 194 + 13 14 = 3 4 = 2 T6 = 5 12 4 1
156.3 194 4+ 4 13 % 1 43 £ 5 T3 = 2 13 =+ 2
3125 195 =+ 4 15 + 4 40 = 3 T o+ 4 I = 1
625 195 = 2 14 = 1 43 = 3 T2 £ 2 14 + 1
+ M 2
1,250 195 = 5 15 + 3 4 = 2 T2 = 13 + 2
2,500 195 £ 4 16 * 1 43 x 5§ 72 = 2 mn  + 1
: . — i
5,000 193 £ 4 s £ 1 4] =+ -2 71 = 1 12 =+ 1
PC T2 = 34 152 & 15| 539 + B6 | 505 £ 58 196 = |9
Data arve presented as mean £ 8D (N=3)
NC : Negative Control (Distilled Water , 100 pL/plate)
PC ; Positive Control (100 pL /plate)
AR E B
1) NE=34
NPEZJ] FFEFEEMDFI01)S EHF5E HEF (Chinese Hamster Lung
=EAA GAAC Y NES SHPOEA APELY FASHE Brre
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2) NA7IE
Ao BE gL “HlYGA T 7]F"9 Good Laboratory PracticesT & +=53F AT
NP BE A2 “SESAFTANDIIE S St A AT

3) A= B
@O M3 Chinese hamster lung (CHL/IU) cells
@ % 2A ANY
- NP EEE AESALAES B AEdEEY AlEF CHL =5 5%
=
o

=
[e)
ZE(MDF101)9] H1¥EE 1000 pg/mL = Astoh

= O -1

il
il
o
ol
ol
82
u)

AEZZZANES Tl FF5F
- HRFAIEZel 50% AR YA E E(IC550%Inhibitoryconcentration) S Tt A AlEZE
& o=

oo
oX,
=
N
M
rlo
®
=
olN
il
¥
Ll
o
®

&t 10% == A3t

- AEEEE 1000 pg/mL sE7F HEE SRl nEA &AA FH 29 79
(15.6~1000 pg/mlL) s =2 ZA 334},

- 59 EdE EASHSY} RASte] GAIAE TS AFEEE 6AXE APstal A vigg o=
WA S, F 24AZF vl ST S9 E¥= FASHIM ASAHLE ANE =2 2443
A2 3tA . 1G5 trypan blue assay (relative cell count)#t o2 33T

- ICo= L ste] Al ZAIF Y HusrE 3ttt

@ NPl T4

el AddelM 2H AEEE
Aot 54 3% U=
ARG AL, FAEAUEEEAL oln

et
b

J FAA oS FEste A= X CP (Cyclo
phosphamide monohydrate) ¢+ MMC (Mitomycin C)& S9 E¥=< 7t A@A L S9
TAES HUFeHAl &2 Al@A A g sk

e A ZEA AL
S9 mix (+) S9 mix (-) S9 mix (-)
e et ST SHT ST
A% 5 1433 pg/mL 211.3 pg/mL 182.5 pg/mL
S E T 286.5 ug/mL 4225 ng/mL 365 ng/mL
A 573 ug/mL 845 ug/mL 730 ng/mL
A= CP (5 ng/mL) MMC (0.1ng/mL) | MMC (0.1ug/mL)

- GAZA
CHL A *(2x10%ells/mL)E 60 mn2] petri-disholl duplicateZ 72A]3t

(e}

o

off

¢

wjeFas, S9

O

- 135 —



3= AYed ATy sAAHEEL, Ad=d, FAHN=EL S AlZdd 6M AE F
AR w2 algste] 18A1ZE HjFSEITE T1E]Al petri-disholl MEE ASH7] 2413
Aol 0.25 pg/mL Colcemid(Invitrogen)E A& d B AEE TS AAE A &stA o

CHL A *(2x10%ells/mL)E 60 mne] petri-disholl duplicateZ 72417t &<t Wiy, 7zt
sAdz=d, ANEed v $AdzEdo] =T Aoz 14AZE AL st
AEE FAS7] 242 Aol 025 pg/mL 9] colcemid (Invitrogen)& *2lg o AEZE
gt AAE Az

- ggtol= Azt

AA= Agl 5 Aol 2zt petri-dishZHE v gA-& A A3 PBS (Phosphate buffered
saline, Invitrogen)® 33] AHg ¥ 0.05% Trypsin-EDTAE MEE G743t 1000rpm,
4ColA 583 dAdEe sdn. FA% AZE A& (0075 mol/L, KCl) dE A|A 37
Tl A 3083 HelstHa, ¥zt gd A (Methyl alcohol: Glacial acetic acid = 3 : 1)< 1 mL
38t 1087 1A & AAEY (2500rpm, 4C, 5min)dtal, 4SS A AL THA
W97k 34 5 mLE 33 14 AT AL B Sepol=sld] @ FWe Wol
371dxzHerE HAE ARsAT. I EdolEE 5% Giemsa FMAoE 3081

- uE

Zt sgtolex v el 10008 HWi&= SR 24 AA F 100 7N o MEEE T4
MNE (FEF 2007 BEF7IAE)E BESAT. GAA :rLZO]’bL (Structural aberration)¥}
T2 o]’ (Numerical aberration) %5 #HZsAth FxoldS M EAE  (Chromatid

type)# EHMAY  (Chromosome type)o= T3t AlFsiAd. FxRoIFY TR
(

AMEAE gap (ctg), FHEAFT A (ctb), FMNEAE S (cte), ENUAF gap (csg),
FHAEY AT (esb), FHMAEF wF(cse)ol JUvh AP o FFA gap E= ZER
BLF7IAE2=  fragment (frg)= 7S FH o sy EE IR B2
QA A ol st Aol FAER 7 S5k
T=oF AT
Chromatid gap (ctg) Polyploid
Chromatid  break (ctb) Endoreduplication

Chromatid exchange (cte)
Chromosome  gap (csg)
Chromosome  break (csb)
Chromosome  exchang (cse)
Fragment (frg)

- NEARE e B4

YA ) FNH L 5] B7Ee DA A 1 ARVt Agteitta A s
SAMETS &0 ATl FMAMA ol dMEL7E T2 historical data HY el glojok
gkt
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gap= XA B+

Fddxz =2& AYF oA Al FAEZY U AT W& SASHA
FolstAl Stk AY, v A Ee sRYEFHOE SIS (Fisher's exact test
1<0.05).

- AlEEy g ot

7} BT 200 Q) E=7) A E A FMA o)A 2 EAFATH

TZo ¢

27 GAAE A9 2 29T ANEAY AT 2 ndow THs) Afsw
A

AMEA L] ZHO F& AEowR ERSta A

N TN
o
g

AT T

o2 4 v A ©]4?l polyploid ¥ endoreduplication ¥h< ¥ 7}ttt
o]}l FFRE 17 ol Ze AZE FBAE 142 Assty HAE e T3t
E @<= dAAINER T =3, dAAClY] FRE 4 7SS
- SAAE
of ANgolA= B el g A &AL skA ¥t BEH mFUAE B AP
SARI ddste] AEHAS
FAA o] RIE e FAAE = OECD guideline ol wet gap = XA Fe
<AE e E AAEA T
ZF 9] 200 7HE] FINBAME FolA FAA Y ME Fof ARAMETE FABATL
| o4 S/ HEAR] SUFE B W Fdom AT

Fisher’s exact test (Altman, 1993)& &3t SANZTH AT=E AT 74 A5
g SAAYE HAASIATE pvalue o WEF p< 0.05 Y W G ARE BASAT

® 47 9 1@

- AEZHA Y

rﬁ

Chinese hamster lung A X & O]%
sEE AAs7] st MEFGAT

AAH o) FAHe Y FEFZE (MDF101)S] A g

i

s A= AT AES54Agel wel, A dA A2
S+ 573 ng/mL & aJ_o¢ Agskar, RitiARRAdA o] SAIZEA Y2 845 pg/mL

l‘_&

His=E AT 181 dE5AYTE 730 ug/mL = ng stk EAE2 54
9} FAUE} A HAuFEE ZFst] FH 29 3RAFER 3|MEGT

EHLE 7THAFEER AHYIAL, 9EFE F= 7t AN gAEAE EAE
BASE o] AAISHA T S9EJ < H7MeE SAIZEA TS 15.6~500 ng/mL &0l A
771%°] cell viabillity & B3, 1,000 pg/mLFEA+= EE AMETZL AFESGoH,
IC5(50% A ®%) #He 573.6264 pg/mL = FAHAT. Wk s9EFE H7ME
GAZEA e FMA oY B OAFPe HisEe 573 pg/mLE AT S99 EHES
A7FskA @2 dAIE AT 156 ~500 pg/mL FENA 97.0% ©1442) cell viaillity &

L > 2 oo of o

u.% BN
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BRI, 1,000 pg/mL sEolA 258%F IC5(50% A §%) e 8459459 pg/mL =
FRAFAT. kA S99 EF=S HAUFSHA ¥= A Ao d@MAelY EAP Y
HIFEE 845 ng/mL 2 AstAth AEA T2 156 ~500 ug/mL FEoA 70.4% ©]7d]
cell viabillity & E %3, 1,000 ug/mL FENAE 18.0%E HA, IC5(50% A v%) Fh2
7302632 pg/mL 2 FIFHAJTE w9 EFES HtEA &S AEAHE Y
HAA o]} BEARY] HAFEE 730 ng/mL 2 A3

_ OE:]/}H' 1]0]/\1-/\]64
1ol Ao wg} A ) FAIFAA AHES AFELDS HA FEE EAFY HAFTER
Asty Fu 29 3TARE ATk

i

KL

R\

Sk

H7Vehe 271: 1433, 286.5, 573 ng/mL

S9 EE HI1sIA @E =7 2113, 4225, 845 pg/mL

S9 EFEH A AFEZ 1433, 2865 573 ng/mL o FEE 6AZF FoF A A9,
20070 ] F7IEAME T @AY Fx2F oY RixE 47 0.0, 05 05% = FAA (Fisher's
exact test) O 2 Fo|3 F7l7} FIE A ekdt) (20.05).

wn

9

rol
ot
il
rf

A

L
T

S9 EFES HUISIA 23 AlFEZ 2113, 4225, 845 png/mL 2] FEZ 6AI7F B A g
3%, 200708 FI1EAE T AAAL 723 old WE= 47 1.0, 05, 0.0% = SAF
(Fisher’s exact test) &2 2|8t F7F7F F8= A dth (2>0.05).

9 EF=H A AT FddxzEd (CP) 31.0% S9 i‘%“% A7FskAl e
FANZEL MMOE 21.5% ZA AT A ) F-S Fdstdt (/%<0.001) (Table 1).
AY 240 mE GAA )Y FFE Table 2 ol 71533t

A A o] WIE+= Table 174- Table 2°ﬂ gap = XotA 22 A gap = TS
ASE 7 71EekR A, v 2 Je 2 G0l f59 BA S Al A AAS
vk} o] gap & EFEA| B A¢E VISR AT

S AEAS 4N T A% A B 1825, 365, 730 ug/

5—"”"1 FAA o] Fe] FxA o] dRWI=7t 00, 0.0, 0.5% = B4 (Fisher's exact

5). 284 FAdEEd MMC & A%

%—3— 39.5% EH A FAA o] o] FAFHAJT (1%0.001)(Table 1). A Fo] wmE
2

Q4 Ao 4o FFE Table 20 71 ST,

>

(% oot

Ao Ao A FPdHEZEHR cycophosphamide monohydrate ¢} mitomycin C&= 2t
o xxstollA AT dMA )Y FEetdn. wekA S9 EF =L FEATH B MY

>
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Table L. Summary of results obtained Mom chromosome aberration test of

rg,
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ox
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BN
=
flo

14
=
—_>'4-“,
o
oy
o
Y
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&
rlr
ol
o
e
Ho
r [0

TSRS (MDF101)

Exposure

Cells with Chromosome abereation

Mo, of
Sg - Dose R T S
Mix period (ng/mL) counted Aberration Aberration N, af
{(hours) cells cells excluding cells including ’
) = o normal cells
gaps (%) gaps (%)

NC 200 0.0 0.0 200
143.3 200 0.0 0.5 199
+ 6 286.5 200 0.5 1.0 198
573 200 0.5 1.0 198
{Eﬁ} 200 1.0 38.0 125
NC 200 0.0 1.0 198
211.3 200 1.0 1.0 198
. 6 4225 200 0.5 1.0 198
845 200 0.0 0.0 200
[hr!l::d:C} 200 21.5 24.0 152
NC 200 0.5 0.5 199
182.5 200 0.0 1.0 198
* 24 365 200 0.0 0.5 199
T30 200 0.5 2.5 195
{hﬂﬁ{:} 200 39.5 43.5 113

*: P < 0.001, significant differences between control and treatment group by Fisher's exact test

otherwise: = 0,05

WC; Distilled Water

CP: Cyclophosphamide monohydrate {5 pg/mL}

MM Mitomyein C (0.1 pg/mE.)

- 139 -




Table 2, Metaphase analysis data

go |Exposure| | Aberration : Aberration| Normal
peroid (g/mb) cse [eth | cte {Frg| excluding | esg | cig | poly |endo| including | cells
(hours) oap (%) _ gap (%) | (Mo.)

r
wn
=

mix

B~

0 100

NC

elalis

0 100

oloiola

143.3

o|o|oe|lala

el |—|ojio|o

+ 6 286.5

clol~icloloiola

373

olo|loio|a
o|lojialojclala|e

|
| 99
|
|

P

PC(CP) 34 ey 67

(SR R
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bt
L
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ol la|losicio|alcio|a
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cle|ol-icjo|cicle|leaa s,
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- ' 422 5 gjojojo; o |1 —
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S |l—olel=|lae|ajpl—|lajl—o

=
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L=

B45

o |loloic|lo|le|j—=ilc|c
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A
=1
wn
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o|Rille|ei—|eleinic|e|B|Blo|=|~icleiciale
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= lolojo(oloe|—

L
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1
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(MMC) || o 17 | 30 42 i3
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ciby: chromatid break, cte; chromatid exchange, csb: chromosome break,

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

poly: polyploid, endo: endoreduplication, frg: fragment

MC: Distilled Water

CP: Cyclophosphamide monohydrate (5 pg/mlL), MMC: Mitomycin C (0.1 pg/mL)
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mel T A2 AL HFFA F 2402 A3,

rlo

=] _ = o] 9 2k = of ofl 2F E o A = 5
2] S = =3 “I‘CI‘oo “l‘o%—lo T(I‘o ‘l‘o:i/\
- i SEUE | mL/kg) | (mL/kg) = &
=AtE | .
(Z75) T 5 M 01~05 0 10 73T 1
FR | 5 | 2M  06~10 500 10 T 1
Thﬁ;‘%ﬁ 272 | 5 | 3M 11~15 | 1000 10 AT 1
FH | 5 | M 16~20 2000 10 73T 1
kAT = e - 27}
(MMO) FA 5 5M  21~25 1 10 S 1
@ =FMEe AH L HA AR
N@Ede AFEA T, AFYZE vj92E el A7 OEBS HEsd 28YL
AA B F, HEE 4R DYRD stoldd dussn ¢ o eAEe dusdn
02 mLe SHlo} A (Fetal bovine serum, Invitrogen, US.A.)< THEZ| IAFAA
=TAEE AFSFAT SFAEEFAL 1,000 rpmollA 583 ARSI FETAES
HY &, A" SFAEE & BRAA &FS Sgols Sgtndd oy =25yt
= A7 %, dess

MAG 2dje] EF=2hAE AZsidw. 3715 &8 A
1A 5% Giemsa ANz 2083 A8

© A &=

SENAEE 9gAHE+ (PCE, Polychromatic erythrocyte)®t HIAAEF (NCE,
Normochromatic, erythrocyte)2] 3Jo] 200717} HEE AFstd & A7 F oA
Ad+9 v [PCE / (PCE+NCE)|E T3ttt oloiA a4 -8 &7 2000717F HEF A
st EAdFET F 4SS JHAIAUYE (MNPCE, Micronucleated  polychromatic
erythrocyte) 2| 8] (MNPCE / 2000PCE)E T-35}% T}

Aste] B

NRRA Felpeld Adel WErh gHdEAoz FSAU, @ &% ool
gAtzTl vl EASACR fold F74E U W Fyoz wASAt 1oy
At feolde PABAe] FYT 2AR AN @or, Aty dnd =9

aHsHAH.

® Aze] FAA

Aol fFHI o t)ste] SAS 91 T2 1S o] 83} Fisher's exact test H=S ©]-&3}¢]
5% FrelaEdA AFstat. gadRdFe SdANI=er AFe W3le SAS 9.1
ZE2IHO0E  ANOVA testHS ©o]l&3std 5% FogTdA TFAZRCE {8 E

AZshAn
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DO 9wz P ARSE B (Table 1)

£ TN WA % ATEED S BBHA ek

@ AZFH3} (Table 1)
ZF 3o AFs SAUERTd vud A BE SFdA Fo48 A AFHIL
A AT (p>0.05, ANOVA test).

©® 23gdd AT 2 094 AT &3 HE (Table 2)

S zT, NFEDL] 500, 1,000, 2,000 pg/mL SFFolA FIAHET F 23
AdTo 28 =] Hd2 74 12 16, 08, 122, gAHETI} Blusty 7ol
HAHA gt (p>0.05, Fisher's exact test). T3 Iz LdATHEAL HPEF9
SRR HEL 25602 AT W& @ASA F7F AT (p<0.05, ANOVA

o
1o
ok

4

APre] W WMEE RE fHTdN SAUETH wmsid
o 2ol BAEHA AU (p>0.05, ANOVA test).

of
)
i
-
2
i)
rok
O
of
o_>|:

o]/\l—,] AxzRE, B AdzA I

2 TEZZE  (MDF101)& vh$-29
ZEA LA AW GEA P Ao T FUE
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Table 1. Results of main study (Body weights and Clinleal signs)

Test nrflf'lt:m Route T::Elij"::ﬂ Sex E::;ii:;aj MIjI]I}nm “l:l:'th' weiglit lrfljll
SR - NAD 1M 01 34.9 352
NAD 1M 02 32.5 120
NAD 1M 03 32.5 125
24 PO, 0 Male NAD 1M 04 116 327
NAD 1M 05 315 20 %
; Mean_ 326 324
¥ $.D. 14 1.9
NAD M 01 34.9 158
NAD 2M 02 32,7 138
NAD M 03 32.4 318
PO, 500 Male NAD 2M 04 1.6 1.0
NAD 1M 05 11.4 2.0
; Mean 326 29
) 2 5.0, 14 1.9
NAD IM 01 4.2 15.2
NAD IM 02 32.8 1.2
- NAD IM 03 322 109
TETEE g 1,000 Male NAD I 04 1.8 31.8
(MDF101)
NAD IM 05 14 31.2
- Mean 32_.5 . 321
. S.D. 1.1 18
NAD 4M 01 34.1 4.4
NAD 4M 02 310 132
NAD 4M 03 32.1 114
PO, 2000 Male NAD 4M 04 I8 36.0
NAD 4M 05 L3 30.7
- Mean 325 331
______ - s w1 22
NAD SM 01 335 336
NAD SM 02 33.0 319
NAD 5M 03 119 317
MMC LP. | Male NAD 5M 04 118 333
NAD 5M 05 31.3 124
- Pdean 323 323
; S0, 0.9 0.8
PO Per Os

LP.: Intraperitoneal

5.0 Standard Deviation

WA Mo Abnormalities Detected
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Table 2, Results of main study

Test Dhase . Haur after Animal - . PCES MNPOCE!
article. NP e S ministation ID L CCTCE  (pCEANCE) znnm%r‘.
1M 01 116:84 0580 o
1M 02 041006 0470 0
1M 03 93:107 (.465 4
gy _ 1M M4 97.103 0,485 2
WA P 0 Male 24 B Bevind D450 i
Total - - &
Men : (1496 1.20
5.D. T 0,048 1.79
2 01 g8:112 (k440 4
M 02 124:76 0,620 0
M 03 121:79 0,605 2
IM 04 87113 0.435 2
Ba: T Male 2"' IMOS  102:98 0.510 0
Total . - ]
Mean - 0.522 160
B 8.0 3 0.088 167
3IM 01 114:86 0.570 0
IM 02 107:93 0.535 2
3M 03 95:105 0473 0
FEREE IM 4 06:104 0,480 0
(MDFLoy O 1000 Male . IMOS  113:87 0.565 2
Totad '. = i
Mean 3 0.525 080
B o sp. - 0.045 EET I
o aMm 120:80 01,600 4
4 02 106:94 0.530 0
4M 03 104:06 0,520 0
PO. 2000 Male - AM 04 97:103 0,435 0
and 05 11050 0.550 2
dotal - L 6
Mean . 0.537 1.20
. 5.D. - 0.042 v,
SM 01 125:75 0,625 32
5M 02 120:80 0,600 0
5M 03 96:104 0.430 24
SM 04 98:102 0.490 30
MME S w B i SMOS 10793 0.535 22
Total = 5 128
Mean R T A
8D, - 0065 518
PO Per Os

LP.: [nﬁ*apeﬂtnn.eal

5.0 Standard Deviation

PCE: Polychromatic erythrocyle

MCE: Mormochromatic eryilirocyie

MMNPCE: Micronucleated polveliromatic ervihrocyte

MM Miromyein C

¥ Sipnificantly different from mice treated with vehicle {p =< 0,03, Fisher's ¢xact tes1)
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(¥ )Sponsor initiated trial designed randomization, double blind and
parallel to evaluate functionality and safety of xerophthalmia(dry eye)
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kA H7HE 98] TBUT(13h), Schirmer test, OSDI A &AL, Zhuhed A 7 Abx] <=

QNE WhAFE AYstel Y AAE FAHOR T

B4 F7t

N (FF FEEHFAT)/HET(Placebo 2 FA3 3 )l tigk 43 iii(Baseline,

12 A3 %(VH 7154 12 B7PRS(TBUT)E 2442 A3t A3 die %
rol w3t Bt W] AolE o 0.025(HF), Power=80%°llAl 95% ¥
77 shgto] ¥4 vkl (Superiority Margin)(=0)E.t} & HolH f¥go
<4

—_

N
Y
&
~
i
b

(Schirmer test #t, OSDI A&xAN, Ao MAAE <)o Hrbe AT

JAET F3F S e ' He] A4zt Wi W WS Ee] Xo]E Independent t -
test = Wilcoxon’s signed rank testg ©]-§3to] A%ttt BAAA] Fof

< 0=005(F)= 3ot olw], F WHsFe] A4 AL Shapiro-Wilk
Normal TestS A AI3H, pgtol §94F 0.05 oY A A4S wEgy &

d5c AAF/A2AF A3 A/F Hetdl disl ZesAZFS Ak |

gt&Fe] zol= AT JHEE TES = 49 Paired t-testE, AT VMRS T

_0|L
X
50
I
N

-+ Wilcoxon’s signed rank test® 717 3ttt

AHoE, APAA A ATE AGHE/ N2 E
A

JAAA A ] A7 5 HFS B8 o] F AT o] FAtH ol thsfl A= Primary
SOC, PPTermell thel =33} 3 & 71 WA &S 738k, 2 3F o)At EAgH

7Idzs 3
o34 7t
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2. &8993 Hofd FHA

e #ﬁ' SYHS DY YYR2AFN
| SYNNNYR YBE2AHNSY

Tel 02-6299-2 738 2735,2740 FAX 02-B299-ZB60

e=Mall iroFcaumc.or.ki a=RB AlAW hllps://elrb.cauhs.or ki)
B4 AEEEM ERR ELR 102 (B4 E 224-1) () 06873

o2 S0 EEA

IRE Mo, 1852-004-37 1 HE3= e
. A b R oER -~ i e | B
=g
= (FIHNE
NP |TorTEE SHE ES E‘_*-F'Jllia.[:'iﬂﬂi] HEM e Jise @ HHYE BHEI #E
B - SEHAME, 2EZIE, FHER DHERAY
Protocol o, | Med-01 | wersion Mo, [1.0.sb2
a;mg W 2 HHAS CHESAEN T [ NS HNEF0EHT O oMy
nE E-ﬁ 0 SMESRE0NT ] EHg Mo mMotm 1 WS sla ISy EEY
0 S ] MEmE o1 A= E R
]
j;ﬂ O EALERLEE ¢ [ 8 o7 [ @R-REgET
o |0 SHSAEHIL U O SEAUAER) AP O ABRABHHETA
] EEE InE WP 1 EER ASEMND 1 e
O HeE A E e M B Al =nE
o O SE N0 1 J1E
i guy  [SEIEE
HIER , S 5 H
g o = e = —
A O Mg O ®Wi/2a W4 O mziay
Phasa O Hiaal O mas WESEHESA
1 JIEk
A0 H0 |0 Me &Y
iy IS W =2 ne By
HaME (0 M8 B L (MFOSI5 S
= o =
O @2 #HNs
— SETTNTEE
suRe oug (2000 com 1su| 2owDEy| 12w | aauy |§ISSWAEEEMETA
HAER AT HeEn 20204 g2E TR
TETpT 20201 028 0BR 2B NEEY | 20209 028 18R

MO U RS |1 BEABR OE YE AR

Ao 20 =8l
HET JLevel | (HZWED

&
oA HPHE UF HOME BEE & 28 =0 GRSE FASSUD,
NEEE B8 2 oS
1. HIPHBM 2T
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fuf ]
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HHEE RSB A

= 10 RS WE S R MM BE BB, SR, ASII NG X ICH-GCP E AN BRI E 48U

ESAN DI ASE FEY DI BE =l 21 8= SSgLUICL
. SrAbE]. 21 . -3 et B
B 009 01812 N (Confict of Interest) 7} Y= B0l U= JL A0 &Sl 0A WS RSUCEH

CRAAZEANHE HF

1) NIHFANED)

« FHE | SEFE=MOFID
» GW F4Y FHAEAFH)
« IEME ! Chiorogenic acid(CGA), 3.4-Dihydroxybenzoic acid(DHBA)
« ESRERY 5 CoA ©F - 4.4410.14g/Kg
» Emaagor = DHEA $5F - 3.94+027279/Kg
« AR M - FHA
o AR FZH . 400mglE
« 1Y 93T FESEsREYLIE 19 & 800mg Y/ 4(40kg)
(1% 2%, 189 F4& 400mg)
+ HUHT T SHEY - 1W(A00mg)/ 15, 2812V TY/HU 60kl E OFY. M3 GHED 0] UHFTE
13 3mg/kgfday 224 2 SE5FEFY NOAELFHF S THAE2,000mg O W25 O 5 20
« I - HATHE WS 15°C 0)8te Mgt IO BEg
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< HEERHE &3 HEIH >

0= @ S8 29 =0 Y222 9 224 = i = 56 = 47 = BEEHE = B =S T3

* BAE 4Y - S 55 EFEEM AWAE B = T WY,

« FREOA F 220 259 By OlL Hog 0] 9TCHM BAITH BT FpESI 134 § 23 2
=1

« QU : 12 25 9 23 22T 2EHE IOmicro| Y KIS

=S OIS WE ADTOM Y FFRESIY LEE R0 23%(23 Brid?t HES S-S50

« g7 - F5T FEME BYCHA 0B 1E w7,

+ BOMZ | 4R Sa0s Lo 30| 10% 087t REE BEIHESM A0meshE HESHH BT
= Yy

» AR FAFRACIE B OAEHEEI e FAET

* JE H AEEY: 4y e 535 UREY LTI HEML: £F S5 JIEqF AE

 Eab oM FEHITEES TS S5, A 5 BAAEE BASTG

< B AL I >

+ HEY uE
EEES Heg B %] | 2gimal 4|3
FU= FEERES (T 50.0 400
=k k| AHPEERF A 27744 239 57
224 A0 B -FHEMU-Z] 7779 78.23
PEE| FrEslHYYEE e AT 35 2.0
LI Qp kst 4 1,425 130
R 34 & EfOF2 A HOF T L 1.25 10.0
L i BV TR T 3125 250
g4 BB YU AEE 0,338 27
AEH 0f &BFE{EHE 0,188 1.5
=Lk R Af B A 0.25 20
100.0% BOOmg

ZE2Y R ¥ = U = B§Y = I = Y = ZF
1. .Eg_ alar
- Y8 FESEE
- BN HYYESIA HOUF-2(KMU-Z)
- BoM - FIESAMHYATERL2TE
- §EA | O[4Eds, AHOHH O D H &
- Y SEESAMIEHHUAER QA FYMTAYLI LE =, O|4FSE|EHE, AT
- 83 : HEE{KP), HM=KP)
2 EY 23 1Yy THE 2HY, s
3REE 318 TN, ¥ 22 E2YE
4 E+Y C F3 39 E2YE
5 AW 23
- 1Y | GERAMIZHNYHAEES A FeMqEAIYLAHE, OJLSEEHE, A0
- 24 © EHE(KP] 268mg/, FH=(KP) &Tmg/™
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6 1Y | FH 42 HrHE W 59 AFH
7.8 | 39 &8 UAE
B. ZRELT) - 38 78 TAHE [ 1d 871289 H%: PE, PVDC |

2) W2 E(H=ET)

+ WEY WY
WSy HEY B3] H&{ma) B I
HEH -Eab b - I9 875 290
= YEHAEZ 28 RR& 778 4R
s Aa #|01%8 H-2(KMLU-2) 19,156 153,25
L ] FIERAHEYEER A 43715 35.0
B el 1.875 15.0
e Gl LB 15 12.0
IR = L psSlgnl e [l 1.0 8.0
AEAH HERA R UMY SEER S 2875 2340
L | = B L L (et B 0.288 23
AHA Qf 4+ BHE| Efy 0,25 20
A [ A 0.25 20
100.0% BODmg

¢ Ay AEYEBL BT

¢ MBS MHE C AEYEA 52
+ HEY B AEAHBL =%
« 12 44T AEuUES 8Y
« AAYHE  MEYHEL B8F

Oq2ZH ' §8 Y= &8 = B o I = 48 = X
CHEHE Y
- DEY - SHAEED A GELAED, HOPUF-2(KMU=-2], FIcpEE s
- EHoH T FERLHEEEE R oTE
- EERH 0|4, AE|ORHADIIY S
- I8N | S EEgAIEHNEYER S A M AR E, O 4SHE|ElE, A4 OH 44
- B3 : Of|EHE(KP), HM(KP)
2 &% ZA 19 B S5
3384 3% 19 ¥y, 3y 20 2UE
4. EFY 23 39 EUE
5 Ao 3y
- AHY S ERAZEHHEYEEO A FUMALLO|AEE, O|LFSHE|EHg, AR HM A
- B3 : WEEKP) 268mg/H, HY|2(KP) s2mo/H
6 3% ¢ FH 49 U4E, 3F 59 IYY
7. 449 23 69 SqE
B. E(EER) - 23 79 SAHE [ 3H 87| EH2 Y PE, PVOC |

—
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s}t Blusty FAZOR foTk Apo]E Hol=AE HAII

- V29 A3 di(Baseline)S 71O R V49| 125 AF #% W W 54 ¢ 4= A
AP S v 2o

1) H7hi<: w9 LA ZHTBUT)

2) V29| A3F di(Baseline)® V49 125 AH
(Placebo 2]3#) ZHztell tigk H7HH T #hs 54

3) V2o AH midt 125 A el AEE/d=x
2} gt}

Hirsﬂﬁé
k)

- BAA A T EA by o2 tizTo] 9 (placebo), F-A A (no treatment) T &
&-1h-&-(dose-response) o] HE YFAT 5o AALYHL, /\] de o] 37HA dE=T
E1gs 4743

(placebo, no treatment or a lower dose of test drug)E2th $-€&S Hoof 3t ¥4
AAE ot WEbA, Placebo AFAAFATE 2T 02 3t B ‘ﬂ'ﬂ;—‘ﬂ%/\]ﬁ.ﬂ sAA A
AL NFH(FEFEE A3l dEZT(Placebo AFAAFAT)ETD €4S 453 2

of gt}

- FYFE 0.025(HFF), Power=80%°lA 95% LS AlFFIEe] Sigo] €A R
(Superiority Margin)(=0)E .t} F& Ho|H o] fdAo] YF

=3 2BEZ9 HH4AA (IR FEHY 33
HadE - O3 Ho i d (pa-po) = 0
074 HA : d (va = po) > 0
AMYFHEZO HE AR WIS BE WEHFWa [ wo) I 2Hua - we )= d, a(FY4£EF)
D025(THE), M2 2E) 028 510 FHI(1-pl00%=80%E HH

AETTH2 PO CiSt Y si-@Y WIS WEHSFY 2Hua - vo ) = d alfY$F) 0.025(CH),
MA2Z2E) 022 51 A= (1-pl100%=80%Z A|FOMA +8 +H251H 28 2O

FAF O E = M3l g 0 “Effeet of Oral Re-esterified Omega-3 Nutritional Supplementation
on Dry Eyes” HES B3 2T 20| L0453 =21 402 & 90

— 154 -



Ref1. Effect of Oral Re-esterified Omega-3 Mutritional Supplementation on Ory Eyes

Mean Diff' betw. Treatment Contrast
Treatment ws,
Const, of "12Wk n mean sd n mean sd
Change from
Baczline 54 35 D5 Al 1.2 05
2t ZR WE TR ()
| BlESWa; 0.5
z_alpha=z_0,025 1.74 =x 4 ariiygo|oa
z_beta=z_0.2 0842
nl=n
n2l=2Afl= 3.925602
n2{E 2= 5.29
_ (0, — 18 +{n,— 1155
33 p e =1 1 1 o g
agEEN J Tt
[za+2B T o (J+1/Kk]
n = d* = 074208 S5 19
Ref 2. A randomized controlied trial of omega-3 fatty acids in dry eye syndrome
Mean Oiff betw Treatment Contrast
Treatment vs,
Conet of ‘12Wk n mean s n maan sd
Change from 132 254 234 127 0.13 018
Bazeline
2R ¥R HE AV P
FUEZHA 1,6744
z_alpha=z_0.025% 1.94 =3 Q@AM D2
7_heta=z D2 D AAZ
nl=nZ
nai=2Af] 4402352
n2f=2) 55,8081
[ mz=nziEatin2ies) | 75791 |

[za+ > B J*a® {121/}

d:

=375/ = B

I M FELTEI0E DASEH AN 5 O3 T

i AT ES RWS A= 1Refl) TE

A USLHEF

1

(1-0.2)

A

=125 = ?HEE M= LZL T

MEMA L ke 2{Ref2) U

N = [1-3)

2 URHFMPAME MEZ ¢

= (1-0.2)

= 10PL2 EAH LEEL,

Z), WA 52 53U M4 BE4E YES0 HAMOZT AYSIES #T
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5. A7 A ERAE

DM ZUE THHE #8430 Ot A% QA 23 §18s RB 38 U= TO0 EY
RATD ZHO2 BU AMSL, ¥Y 23 FL B0E G443 SEE0| M0, WY W A4
oA 2HE RS A EMO 25 www medi2Scom) W £2F A5 HRGUAE BUNEE §HT

£ O4e UAU2SYUETIZE EHYE Sl 29 MEE UULE e 29714 EY YA
HEMHOIEE, HPMY7 I T SYNULEHE ST8e BAE MHUYHE SEEPINE O
20| 47| MEY| SE 4 & 5 o 0% HUst B0 AE QMRS SEY £ U0,

<UAHEAE 32 =28 FaeE>

Version 1.1

AUHHEASE CHEX 287 S0 FE

SEFEE 43 E B0 AT AT (AP 2Ho) iT 27|54 S
P E S 7hel?| |t SE/HIE, 23 =71, BHEEAH ANFHEAH

QIH|E B AIHS| 27
2= FE FE=E HUFE ST APRUES LAY ZHH 0 CiE 2|54
Sl otFH-dE HISE?| 28] dAalgch

UM ALY

N AlEHBEE =TE2)T CHEF(Placebo 212 )0] 1112 DE2| B EEIL|CF
- LA XFE SHE O] 9 a7 220 a7 ) S0 & a5 $H 25 g UCH
- HER A BEEAT MYHAM, TS HAL FAAEHAE HANEY, 20 5)9
DR HEZ LT GOH B Ot AR BEEAE S 2 Ut
CH&r Xt HE/A 2l 71=
|
Ot 10M] O & es M| D|RH2| =0 HZAESHD EHESHH SMT HH
E 2743 oL Ctaf A =8 R YU X}
ElDscreening) 35 0| £ &5 F=S2 S5 oSHA E2 &t
AR EHY 7|t E EHEM=HEE ol X HE X
AZISE LAE
-

CIHEHESAMEE HAUT SIS0 Wa HF A S5O H0|5 2SER, HAHE S0

WE D 0 F ULE AEHE 2 on Y AHSIX SE s AsLcH e 2

HEZSLUER OE A T O|2 2 oSS X] 28t HE 2 MEH Yl £+ 2lgLCh
Ho 22|

= o ChE XtME HEE 2o JHL S0 E SUsE F2ole SYoi=tm s | otat

O|" 4 'H({o2-6299-1666) B2 HE W2 (02-6299-1665)H | £2| HFEL|CH

SUCHE M HE CH qesws 553 4= 102
o 2i%h A S WHESHEA 2HI CXHE20 68, (IBEEAE 55} 16065, £r070-4006-1800)
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6. S
1) FAAQ AT

O FPEA : AAAEAD FAE AT AFAEA
H A E AZdAAEHEE Foiteth &
P F A= RN-017E A E AR EHE

%éﬁ AP dzatel] wigETh QA A

712 AL AR o NPT gz

ni‘ m[o

l‘-{J
o
of,
O:Org‘.
(o
)
u
Jo
N
i
)

@ 25=7HE % ol A AT AR AT AT 2Tt AR T = g
2 (¢, Blinding)= A -&3to] AAgH 2 FEE o
A @A} %OL’%FHE Bt ZO3 oA T S HEo|dl
= = AE FEAZMA dEAE A et

12

© YFAILH AAE A AldudAe dAAR] A E Brie T

QAT = Screening Intake(Treatments) & Measurements
Visit Visit 1 V2 V3 V 4
Day/Week/Month | -14~0 (Days) 0 (Day) 6Weekst7Days 12Weekst7Days

- Visit 1 (Screening "E) : AAHEAIFA el A3 & A A A dAHEA L
Fojo] e AHEeE etk A@UAAS] Demographics(Q1 782 BR), X ([H2)
&3 7]19¥ (Medication history, Medical history &), &% % %(Vital sign), /1\_ AAA, A
AP DA AAL AF5HA, 2SI EAIINTBUT) 54, AR/ A7 s Flgt.

- AAAPAA AAE @98 HAL, ddse ] HAN, @RS HA, AHAA, QARES
AAL, AR ZHALE F31H, Visit 1 W& GA HAAF 235 AT & gle A= Visit
2 W2 A AA A34E iy, AR/ AY7IE g2 oA A3ags 3o

- Visit 2 (Enrollment &) : Screening(Al @ th/d 2t AEHAY) GAl AR/ A&7 Fol wet 4
FHE e B2 AT AR HES HES AAUAARE 53, FEAS(RN-00X)E F
o3t 55H AR FEAMAE S S AET(FE FEEAAY) F2 dxT

=
-
A

(Placebo A FAFHAT) o= viAEH, old we} AP/t Fs ATt AS5H4AL A

Z A (Baseline) 7154 H7FAS(EE 259 A ZHTBUT), Schirmer test, OSDI A& =2A}4, 7}

2 A A HALE ) E 3 T AA/ES 2 A AL, AA/ GG D A A uss d
El

Aol weh AN/ Fe 830
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2)

15

A, AFAPHLS 14 @00mg)/13], 23]124)/14 /421 (60kg)E °Fx, A

Visit 3 (T WE) : AT FF FF5, IET2 Placebo 2FS 657 ¢ HAT +
SEESAANSTHA, 71548 Bk AL Folg B fs EERaEAzt
(TBUT), Schirmer test, OSDI A&FAL, A AMHAARTE ST AA/9S 2 A
A, AA/ DG R A" AR 28e sta Ad/dE2AF AFHE ALY g ol

el zALE Bt

A 2 539 a3 Oy
FFEE AAT) o Ut g 2T S22 Placebo A FTS AA

T2l A A EAI G Ao E FAT AL Fosta, oAl AEE AP
2 T AR R ALrEe AFE A T AR A8 AK(Screening) ol A 78
< AE dAdeE FA9 AT JAAAEAE e Idste AR do ddo
71 BiasE H4sletr] fdted Al iz o= viro 112 F2¢] vt 72
A YHe &5 729 vl WH (Block Randomization method)< ©] 83}, SAS2]
Proc Plan ProcedureE ©|-&3te FAujAEE AT &, EDCY IWRS System= &3l
TR 2 A=RF I FALMAAEAE 2 A FALMA RS} 1o mE 1P

No.oll we} AJg4{Fol ehds 2t

ok

—

=]

=

=

0

KR
=
=
=]
e

O

k

E£5 529 w0 (Block Randomization method) ©<= F2F9JulA Al BT &
© o AR Edde 9] fdl AFRHAL st E5o] 2 wjritk A &3
FPo] gtFolA A 112 FA9] wjgHch

AAHEADE AF B8 Y, d=HF AL Al 2 A9 A

AN/ z=4F A%, AF0ELS 1£400mg)/13], 23(23%)/1Y€/ 4 (60kg)E ©}3,
o F&3 £ A AAT o] HFHFS 13.3mg/kg/day > E A NOAEL#(F574 T
: 2,000mgol ) Bt vl Zola] nE&FF HHARE I 54, AL DA Fo] He A

olgt & & gk,

R

5 BB, YPAAFE 2 LAY
(1) B2
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=23 E A1 ZHTBUT) V1-Screening, V2-Al@21%F HH A, V3-43 657 &, V444 127 &
Schirmer test V2-AlE A E A3 A, V3-HFH 657 &, VA-A43 1257 &
OSDI A &xA} V2N @A F AH A, VA 67 &, VAAH 127 &
2t A A AR s V2-A A F A A, V3-AA 67 F, VAAHF 12F F

2
0%
i
ot
i

2 ZAH(Lab tests)

O ¥Hex HAL : RBC, WBC, Hb, Hct, RDW
O dAstsrz] HAL .
1) 218715 2 A A AL : Creatinine, Na, K, Cl, Ca
2) A4 AAF : Total Cholesterol, HDL/LDL-cholesterol, TG(Triglyceride)
3) v 7% AAF . ALP, AST(GOT), ALT(GPT), y-GTP, Total protein, Albumin, Total
bilirubin
4) Fx= HAF : Glucose
5) A& 7% AA} : BUN, Uric acid
6) 4% 71 ZA+: CK, LDH
7) AT EESL(TSH) AAF « A4 AS TE2EL HstgAdA ErlEm 1H3AE
bt A SEESE st WESHA ste 98€s st BN A=
4~4.0uU/mLo|t}.
8) T YIEAAHAFP) HAL : AFP(a-fetoprotein)e= EfORZH(IViNT) 2 TYY & ©Ho=
A AR E) A 0% A EFolA AEEHI U dFANANE RSO
A, 1t4E, ISR ANAE EFolA =& TAE YERATL

9) ztgEvtol2i2~(HBs-Ag, Ab / anti-HCV) ZAF : B3 ZkEufo] 2]~ (Hepatitis B Virus;
HBV)9} C¥ It nfo]e] 2~ (Hepatitis C Virus; HCV)oll that A A}

O EHgaHAL : PT, aPTT

O AWMAHAL . 89 (Glucose), 8T (Protein), 83 E(RBC), 84F=(pH)

AR HAHHCG; human chorionic gonadotropin) : &= (fk TE), EI9HA (laiE)

EOo 2 Euke] Syncytium Al EoAH AatEo] mA] Zof EuEE gk (iEEr) S2E0)
H

AN 7h7) g el A R AQ

HAE(0ERE, ECG; Electrocardiogram) :(AHHAEHAE 371€ oY A5 Y& Al AT
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7}) Visit 1 (Screening W) : AHF9], Demographics(1 738 AR), X ([2L) T 7]
¥ (Medication history, Medical history &), €% %% (Vital sign), &l
HAAHLab tests: @A HAL A3y AAL, ¥
(HCG; human chorionic gonadotropin) AAE (0, ECG; Electrocardiogram)}, A=
A, =EUHIHEAIIHTBUT) &4, AA /A7 Es g

=
NS TAN, 2HAA, QN

o
-
=
[
olN
B/
r (]
)
i)

O AlF5AAE Al=5dW (Slit Lamp Microscopy)= &3l thd=te] <k
Ao EAoF, 2+ AH (condition)ol] WBlA AT

d

F

O w&Y gAY AL b7 Auf QFZof 2% Fluorescein €4S kst & gapxg o=z
Zraro] HAAASHE & Zuto]| =2 Ft} 181 Slit Lamp YA o] kol &S nigkr
S5 gty O3 Cobalt blue light=2 tear filme 27AgTh v} ZHEbgl o 2 BE A
=22 Dry spot©] © "W7kA 9] AZEE Stop watch® Visit & 33] A& A3t 1
WA o= g 047]/‘1 é‘;‘éx}‘” o Al Ae] 2=38Y Al SAATE EE Visitol] A
T SA3EE 3ot Screeningoll A A AL AldS AIFUEAE AASH gt T
1S Addste] Algdes AP 1F A9 e, 4y

L} Visit 2 (Enrollment ¥ : A& /A ¢ 7] &l o}
3ty AAAAE SES TEHI(RN-00X)E
WA, A=5d3AE A/ 22 F543 % (Baseline) s
Schirmer test, OSDI A& ZAF, A9 A4 ) E S48, 4 A
A/ES 2 A AR &S F, Visit 2 E o] FHEIM o wEt AP/ ERAFS
H&3th

7.‘:./(

O A5/} =EL AL Visit 139 5 WHOE F3Pgrh

O Schirmer test= % AANHOE ATAE ofe) wAEY Auhd 9jo] AU o7
o & HRE ol =geth 58 AEF tg 3 89 PEE ol WU
e Tzt FaIeonye WrE A 13 S5 /S0

O OSDI (Ocular Surface Disease Index) A&
TEE(23~32), T5(33 ol)oE A 1F
. 12714 &Ee thea 2o

e HTREF FHE FHS AE13~22),
Q) S A
=< = R
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@ At 13 Aojo] =71 3

1) Eyes that are sensitive to light (3ol T7+32]?) 0 1 2 3 4
) Eyes that feel gritty (22 o3t =74 o] U+=A) 0 1 2 3 4
B) Painful or sore eyes(T%°l U=A) 0 1 2 3 4
4) Blurred vision(3]P]3tA] B o] =) 0 1 2 3 4
5) Poor vision(Al o] A =A)) 0 1 2 3 4
@ Ad 157 Aojdl] T4 AA LA H=A
6) Reading(5A1& o) 0 1 2 3 4
7) Driving at night(cFzF =3& o) 0 1 2 3 4
8) Working with a computer (FFEl & o) 0 1 2 3 4
©9) Watching TV(TVA & ) 0 1 2 3 4
@® Ad 15 Atolel] AA EHIHYEA
10) Windy conditions(¥}-&5& uf) 0 1 2 3 4
11) Places or areas with low humidity (%7} @< ™) 0 1 2 3 4
12) Areas that are air conditioned (oflo1Z1o] 02 uf) 0 1 2 3 4
O 471 1270 & &&= HFE 0~4387HA Fo3 & kst miity, et MAAE =
ZhebS 55kl @A o] HA ke 03 FE THAEC] At @A FHo] AUdsE
3HOZ HFE HA3ty F 15302 suAEY $3E5E HUisoh
| R
O JAAAEAIFE AP/ HEAFS Visit 2 GA AR HF S5 tidAAA 18 &
6T E(904) 4, F2H[(1), ()]°] AFdt A2 IP No.(1), 2) =AH=E /&3t 1
7 (400mg)/13], 23] (2H4) /19 /4 1 (60kg) S 1273+ A 3ot

O ANE7|&e IP #E A+ Visit 37 Visit 4 GA thAarate] <A 2 &A1 8 &
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of AAl Bg R g g8 ABH 28E FAC AR BEdA BRI i

oF g},

O AA/F% B AT 2AE o) @i FHol dalA tlgA YA Fel A ARl T
A mASE, obd) W& Sl b AA/GY B AT AR wHe Bk

<AAMEE R AR A Ne>

1) AETH A
- 2 JAHEGAG M AT ALE T o, AAHEAF Fo A Age] Y
WA= Ba A A7 el A 2dd AES, L% sH% Y, AEFe wE A
sojof stvf, AFE Thsd AEr e GTEE FFARH SYF2AUEF AA, 7HEA
e ek

=
AEEs FEE A SoRARIL UM A
e A ARAYAY B

A= AARSE7] 441%F Al QlF

Al o] A AESEA] &kd oA}
Visit & HALE 93 & 2

E ARl g AAE floh o, JIAAEAD o ARE s - A

4) CGA7} o] 3¢ 4 A4
- Chlorogenic acid(CGA)©]
v, 2o, Ay, FEEY AY A7) 9 H4HE X]'Xﬂfi}r/}.

52
o
i
Ho
i,
oo
>
oo
jm
ﬂl
)
2
o
_\1
o
[U
o
2
n
jl
rlo
e
r
-
o]
o

- o= 2 W 23E ofE 58 A, FEEE AHEHES I - dAL
A5A - wE EXAGB% UFOEEUYEF &), 2HZO|EA (Aol FZ 22X H(ciclosporin),

ZH =& E (prednisolon), 52 ZHWEE(fluorometholone), ZHIZ#HE=EoElRYOE
(loteprednol etabonate) )

- AR Bz A8A 0 273 309 VIt ATEE

- Wbk A]

- AEAE A

- BATZEZAA(NZEZA 22X F)

-0l 9 7ed B A FFES vAE Aol q¥EHE dE
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oh Visit 3 (FXF &) - MS5HAL 71548 H7PATY A Folg B 3 w=Hud
AZHTBUT), Schirmer test, OSDI A&ZAl, 2 AMAANA TS SAHSIL, A/ Y 2
o, o] ALl ZAFE Tt Al

QB 2L, /9% R AT AR 5E, NG/ NRNE F
S5 RN AALFS Visit 19} FAF PP
24}, 7t A A S Visit 29 BY@ o SYa

AE

O AlgAE didA A& 53l didAte] AA/ 9 2 g 2=AE 3o a8 AgAE
ZARE W8S B’ OE Visit 2 <AAH/ Y D A AH dE>o disiA AnS3oh
TEE HIHE A% HAA BE&F ZALE Al tidAE Visit 2 BA AlFE AAH LA
A& AF(F 28[),Q)e A2 AF7|HEs ESh

O Ag7|#e dedates tidxtet 4 IP No.(1)[Visit 2 T EFH &8st 58 52U
IP]9] g2 FEF B 2 IE ¥ S5 AA QO]o}oq 715 % 3|8kal, 1P

No.(2)[Visit 2 o] BE# <l P2 oF4] /MEHA Z3heS I3k, Visit 3 ©]F 7%

st B8 F JEE QMg

2} Visit 4 (TR TE) - AFAF 1257 A3 F A F(Vital sign), AAHAL AlSSHAL
T EUHIIAZHTBUT), 32 d ArAHEHsHE AAL, dH5etz HAL, BT AL
AHAAL, AXAE), Schirmer test, OSDI A& Z2AE, ZFAMHAALH 5 ZALStIL A AL/ G F
24 A AL, o] A RANE o AAAA AR AL AlSEAAN sEEEATS
Visit 13 53 v o2 433t} Schirmer test, OSDI A& XA, AW AAAF=
Visit 29} 5L3SF whH o2 <8)sity,

O Algae WA dEs &3 Ay AA/ S 2 AL ZAE o &35 HUHE
23 AA B&= ZA= Visit 39 5L WHo R £33}

5) &3 B}t 71, B

124 71574 7

!
=% 3 EAIZHTBUT : Tear Break Up Time)

Hr

=T EAZHTBUT)S F7 A9 k&l 2% Fluorescein 885 Hg & aaHo=

e Aol=% I 18 al Slit Lamp A ¢fof k& wHE
HE5 3o Iu+ Oﬂ Cobalt blue light® tear film< 273t} wpx| 9t Zhakql o
A5 O & Dry spote] Yee wW7hA Y AJZHE Stop watch® Visit & 33] A& 743}
T o E

{

il
1w
o
QL
il
e
Qi',

A7IM SAAE & A 23Ed A SAATE e Visitol A
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o},

O 1% 7154 BrhaSF Bk B
AFEANA A 54, 38 Aol hF A2, SAPeel ha 24 52 U, %

SHFY AR), WE, BEUA 5(A5Y A7)0 7% BAL &S /154, GHA B4
Aol BAG. AFF(FE F2EAAD)/DRE(Placcbo AEHAT) E AA i
4

(Baseline, V2)3} 125 AF #(V4)el 7Is4 H7MAF(E=aAAETBUNE 44 354
stol A g e th P w3t Wt WStk Aol E ofgfot o] FAEA Tk

)
&

A
oo

j .

—

olo N
ol

WHEA dRiH o= 0] $]<¥(placebo), F*X|(no treatment)
= AT SO AALHE, AFTS °] 374A

=
< o
T (placebo, no treatment or a lower dose of test drug)Eth 43S Hof = €
= 5
=
[€)

o off

(dose-response) ] =

4 AAE ok webA, Placebo A FAHFHATE WETLE

A AR NIAL(FF F2EHFHAT)) 2T (Placebo 21 F4 3Tt
Hojok gt}

O fresF 0.025(%%), Power=80%°lA 95% <= A#T3ke] sidto] 44 wixl
(Superiority Margin)(=0)E.th F& Ho|H o] ¢dAo] JFH AR Hrigt

O =¥ 23

k

29 3

o2

HA(FF ) LA

N

A4 - A% 7Hd Ho : d (na - po) < 0
878 HA : d (na - po) > 0

O AN@e /ol te A e e Bhas He Wsua / po) o FHua - o )=
OF): 022 3] A= (1-6)100%=80% = 717
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SerEEning
inN= ]

Sereemng Failure
| N= |
LAHMEE AEF) Randormization O = [Placebal
[ W20 ) [ Pesdnd | | M=z
L - Sadely Sal
LWHHHES 2&F) of =P {Placeba)
o V8 O G AHEY) bR
[ M= | | W=
[ M= ]
R TR (=]
. 2y
E2i%8|N= | ;EML H
AAL R N= | i
Fi Sef
LNHAEE REE 13 Ol ek & 18 of it | £ F{Placebal
[ M= Jisd WA By & [ N= )
{ N= ]
£25E 70% OTHN= | £EE TN 0N )
13} A &AM 38 0jQHN= ) 15 gha A3 28 0[N
20 QBT FloHn ) 29 YA HANM R )
T PP Sl L
LHAES £aw HUMGE A8 BES .....-.fl!-"l.sr.._b-.ll
[ K= ] [ M= ]
ARICRAEE SIN= )
Full Analysis Set
O QJAANEE 174 Fe & & Holgtx Fof /A &AL baseline ©]F 3+ ®ojZt=
B717F o] Fo4zl thAALE sta, ofef o] ZIEel al@ste 7 -F-oll= BiasE WAAITA &

3L FAS 24Tl ALE 5 Ut

@O A/ AN E el B¢
@ FZuA o|F 87} AR A
©® W= A7 sHFS H8A 2 45

O FAS #4175 T84 thdAE 3t} FAS 47 W thdA9] treatment arm(*| S/
Z7)e 274 Al ‘Intention to Treat” 71FS ZA-&3tth ol& wiA 3 HAA & Fo] A
olgttizt= MiA ol wet 4= AAIRT
:LE]_,_ ofgf o] = Oﬂ <>H‘:L st tEAE 23t 4TS PP 24T o= AostH, F
T AN W 23 AAl A8 ol Aold A AA

—

.

D AAHEAE Bgol e =87} 70% ol
g A (12Wks) X 23)) * 100%)

ol
N
~
—~ O
o)
=
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@ Baseline ©]& 9= W
@ ol LHAAIE A" A
- AR/ ALY 7=

- YA AA I T ZHEANZE AT P
- A" AA 71 T AL7IE Hell 718 Fes B8sde AT

ol A 5 = - A7t e W2 ASA AZrEol wet A3t FAS
= 2SAEEHY T @Y AW (Single Imputation) F
"H(LOCFA:Last Observation Carried Forward Analysis)<

el mpx el A=z A A
283t

22k 715748 B7hd
1) Schirmer test %%

2) OSDI(Ocular Surface Disease Index) A&ZAF A4
3) A A A

22k 71574 B S
1) Schirmer test @t - w& FAHAFLZ AHAE o}
stal oA o] 2L HEE ol 2 =gt 583t
K

2 gy Aes FAx=F| 5&

2) OSDI(Ocular Surface Disease Index) Ai-ZAF Hoe HFAxFT Y S4s 2=
(13~22), TT5(23~32), T5(33 °ol)o= A 157 Abolo] 127}4] HI7MEES ZAMSH=
o 2A 12714 5 o3 2o

@ A 15 Aojd) =71 T3

1) Eyes that are sensitive to light (B9 ®17}F3H=A]?) 0 1 2 3 4
2) Eyes that feel gritty (22 Eo3F =7o] A=A 0 1 2 3 4
B) Painful or sore eyes(%%°] A=A 0 1 2 3 4
4) Blurred vision(3]"|3a}A] Hol=A]) 0 1 2 3 4
5) Poor vision(A ¥ o] ZFAag=A]) 0 1 2 3 4

@ At 15 Aol T3] AA TS AE=A

6) Reading(ZA1g o) 0 1 2 3 4
7) Driving at night(°Fzt &1 & of) 0 1 2 3 4
8) Working with a computer (FAFE & uf) 0 1 2 3 4

- 166 —



9) Watching TV(TVAIH & o) 0 1 2 3 4

@ At 153 Alold] AA EHI=A

10) Windy conditions(BF&E& o) 0 1 2 3 4
11) Places or areas with low humidity (F%7} %< o) 0 1 2 3 4
12) Areas that are air conditioned (olo]Zde] & uf) 0 1 2 3 4

3) ZAUAMAA A Ae 5FES] Mol HA gt 0URE EWALC] Ashe] o
Mol NUPFE 3HORE Y5E Folstel F 15YOE WAL FFEE FIH
.

1. Schirmer test 4%

AT/ iz F3F A3 fie & 3ol Zhzhe] W Bt WEkEFe] ko] E Independent t -
test == Wilcoxon's signed rank testE o]&3ste] EA3th. FAAARY FoFELS o
=0.05(¥FF)= ot ojuf, H WHEFe| At E 2 Shapiro-Wilk Normal TestE Al
&, patel FeF 0.05 o] A¢ S wEHL BT

2. OSDI A& %A A
AT/ 2 #3F A3 aieth e 42+ Wy HA W
test T Wilcoxon signed rank test® &A1kt 1271 72+ 3o 71@5,:::—'; 0~47§[77]_;q Ho
=

@ F gaste] FAMNFE 42D T P W
o] A4 A

2= =
AT/ &3 A3 e & 1t Ao Wy He WY Ao]E Independent t -
test == Wilcoxon's signed rank test& ©]-&3ste] A3t FAHAY FAFES o
=0.05(¥%) 2 3t} olwf, H wstFe] A4 A2 Shapiro-Wilk Normal TestE A A
s, pakol FolFE 005 oY A AAS wET Bddn

6) 1= N7 @ A7t AEH

O I HTAERFT ABTHOREE 90%7F "AFEE"S Tl
= l

Aot Jle PESel v AR

- 167 —



O FFAEFY ARAA ABE 9F ARG £RFILS UolFI ERAYS SoFE
dslor sl oo ieto TF FEEL ATAEE AN e

O (FMEEAA WIS FF FE==9 dT7dxs /A O A, FEHS =
3} H A ZHTBUT:Tear Break-Up Time)@} Schirmer test, F7713%3F OSDI(Ocular surface
disease index)ZAl, AHAMHAH T SAHS Tl ASo X
A5t wEFLS Yol FE48E

etz .

7) ABEN D SAREY

17 7154 W7 24

ATEASHE, 714G e £ 52 HE % s(HF9E A%), H,
£3 A7)0 Jle BATF #e 714, Y E4 el B4 A
A J
=]

)
fil(Baseline, V2)#} 125 A3 #(V4)9

)/ Z=T-(Placebo A1 FAF )0l gk A3 i

71674 B7HHF (== RS ATBUT)E 44 SAsk] AF fieth 1t w3 B ©
st&Fe] Aol & ofef o o] FAEA ot

O BAA AA WHEAAN Iy oz gxzTo] 9% (placebo), F-*X(no treatment) FE+=
& F-RFG(dose-response) 0| &= UFAT T HABAWHE AFTE o] 37HA tixT
(placebo, no treatment or a lower dose of test drug) 2Tt L3S HooF st LA
AAE ot mWEbA, Placebo A FAF TS 2T oE st B JAAHEAIDY FAA
AARL N (FF F=EAFT) O] 2T (Placebo A FAAT)ET L84S ASs] B

ofoF 2ot

O o= 0.025(%%), Power=80%°I4 95% %t—i— A T3] shgte]l 44wl
(Superiority Marin)(=0)E.t} &5 Ho|H o] $¥ il

o?l:
o
olN

2 Eo| FPMLA (FHvln) LA
7VEaAA - A5 7HE Ho : d (na - po) < 0
E 74 HA : d (ua - po) > 0
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2
o
O
S
Ay
o
(]
o
(MUN e}
i@'
yon)

3 A e 0 WAMS HE W3hEa / po) © A(a - po )= d,
(A2ZE Q) 022 3he] A% :(1-8)100%=80% = 714

1. Schirmer test &t

©)

O

2. OSDI A&

©)

O

AN/t o AF e 8 kel Azbe] e Hd W3Sl Aol S Independent t
- test == Wilcoxon's signed rank testE © A g
EAAAL] FoFFEe 0=005(FFE Ih olw, H H A
Shapiro-Wilk Normal Test& AA8tH, pgkol Fo|E 0.05 oL 4% At4e wE

thar Akt

op
of
-
&

)

A A5
4

A A
AN/ o AF AT e 8 kel Azbe] e W W3Sl A4o]E Independent t
k<

[¢)
Fo EIn SAHAY] FelFES 0=005(FF)= Tt ]
AL Shapiro-Wilk Normal TestE AAI3IH, patel F+F
< et A

Zrorel Azl 1
N/ o A3 AT e g kel Azbe] W Hd W3S Aol Independent t
- test T Wilcoxon’s signed rank testE ©]-&3}o] 4

t R é‘_]_—
AA fFoFEe 0=005(FH=E ;. o, H sl <=
Shapiro-Wilk Normal Test& AA8t™, pgtol fFolFE 0.05 ol dd 4% A4S weE
= S i

ATrddYE
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HesuYs

Screening

IntakelTreatments)
E&Measuremenis

Wisit

Wisit 1

Visit 2

Wisit 3

Visit 4

DayWeek

-14-0 Days

0 Day

4 Weeks2T Days

12 Weeks+7 Days

MBES=EHBIEH] 50

2Iaty e

7|

umys

AT A

e HAb (=)

HHEHAA 24t (=2)

HEFETAR (=3

LWL (4]

HAl¥HE FAHHCG) (5]

HHE (5)

SEUIE A THTBUT) &3H(=7)

H3ETMB

HEIAHRI =

EHAESESHERN 2H]

FAFHHE

AT EA S M

Schirmer test

050l g==4

ZolE A

LAHFLE F g T4 (=9

AHAY F AR A3 28 (-9

Al /NS 59 (=100

TET EAf

Ol b

vRMEEYE

CoId HEAY T2 (Disposition)

A EA 2E ME
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[«1) HoHEFH ZjAp @ RBC, WHC, Hb, Het, ROW
[«2] SHIAFY Z4) ¢
(1) 418715 8 MEFHAL L Creatining, Ma, K, CI, Ca
(1) @WERE HAF  Total Chalestersl, HOLALOL-chalesteral, TGITrghyceride)
[Z) 3 7|5 HAr ¢ ALP, ASTIGUTY, ALTIGRT], 4+-GTP. Tolal pratein, Albemin, Total bilirubin
(3] B Hi} © Glucose
(4] £1& Fj&E HAb ¢ BUN, Uric acid
5] &% 715 HAF ¢ CK, LDH
(6] PutHASE ER(TEH) Hab ¢ Db o FEEE piEpAAols D TG ASE DUHIERE MWD
HEA Ao SEE BD A ¥ 0i= 0a-4 0ullmlo|Cf
7} FEBRAIHAFF Hal © AFPlo-tetoproteints SOMHERSFIZ 2o 28 UEEEM 9y EERaFe b=
To%eA HEHM HRE s YEMME QERUA MY U BAAE SR F2 R F UEAC

(Bl ZHgHEOS 2(HBs-Ag. Ab J enbi-HOW] 241 0 B8 $HEZU0E A Hepatitis B Virus:, HEVIZH C8 30|21 ={Hepatitis. C
Vires: HOVISH CREE S0R Jab

[«3} fege: iy} @ BT, aPTT

[=4) LHHAL @ BEHGEuedss], HEEH{Pralein), SEHIRBC], B4 EIpH]

(+5} Yalgrg BAHHOG human chocione gonadotregen) @ BEA4(ERFEM] ERRCG mate) EEEO0 S8 efers] Syncytam Af2.0§
A dpaesio) B A0 RHEE FUWEES) EEE00 B HAME P17 O5H0fA AjfaRC)

[s&] 4HE( KM, ECE Elsclrocardiogram) | L8 EHals I oju =2 ol 4 o § 2 2o,

[+7) =RUDMFAIHNTBUT) H3FFA - - AR/ O . v - 43 &5 & v - Y 123 &

(B} M=F34 - MIEZH0FSM Lama Microscopy]§ B8 OUziE oz s o ¢raply YEe| 2ay of o] LE
jeondition])of] CHE§A| ZAPEACH

[*7h HAFFY R AW ZAAE 2%

(0 S AR - B UHYZAHYME Hasy ALE RO O SMHEAH 30 M AEH 2E oyl S8 4
B A N Rt AEE, FUN SO §E, AR OE) ARE(0F B, A ThElt URSUE PG A
HEM SUFTELUEER M, THRAHEEEES UER WA 5o ARG RAHEAE o3 AESE gEE Q
HAE FH 4 MENYAE B R osAN o HPeTE H visit ¥ EA4E BB E Moo HAbET| aA 2 B 9l
H AHEO] B o|op 8L

(2} 2HEFA AR - URHGLY P 5 ASEH= A2 Sp3| Ge=rf AQEH2ZR MEANE A SERH Ia5ER
Lo g

(3 HEE U AOER AR - BRE U A0E B oapgof QO AMafs= For Oor ERYSMEH S M ALE mToja Hi
L O ALRR hEBiC),

4 Coarh B0 HRE 84 UM - Chlorogenic scid(CGAIY 09 RS &Y UNF AHVD, OF A8 582 8B +9
af 203 Am, SEYE MY AR 2 dHE Ao

(5} EESHETE - v B8 SEE A2E 4 BEYE UF S5 A SEFY MEES 4o
- HYH AEN =& FEAOR HIHEEFUER Z) SHENERAFESTH(ciclesparin), ZHEUEE

[orednizalon), 2220 FElveramelholone], 26220 E FHELS 140 Eflatepradhnol slabonate] &)
-MEer 2 E Rl R 0 S0§7F3 309 T AAIRE
- HEpETEH
- HERYSEMH
- EREsSsayERHN oY £
-0 oE FlEd E Y ERAE DA S0EtE gdEE %
[+ AJHCHZ & BEN - VD Dayl — V4[24 Weeka] | 1350800mpl/ 18], 281 (28, 12520 L&
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7. AAH A E A

7}. Primary Efficacy Analysis(FAS)

O 1a 7154 H7M < o€ 3L AIZHTBUT; Tear Break Up Time)o|th Al @4 &F(FHF
Z£E)3 v x4 F(Placebo) I+ A% 7 (Baseline, V2)  3(V4) 7t2] TBUT B+ ¥H3l#e] 2}
ol FA 24 AAsAH. F E4TE FAS 24Tt

O FAS &4 7oA Treatment w2 TBUT ¥+ W3} 0.73, Placebo 2] TBUT 3+ WH3}
F2 07501tk 283 1 #Fole] tdt Independent (Pooled) t-test A3} 95% A1%]F-312]
SRk -1.68, A2 73 FREE 1.650] AT whekA 95% AlE F3ke] sfjlo] $-dAd mixl 0R
o =27 gorz AFAFo] dxAFEY TBUT A4 dist a3} va ddd =
U A

Treatment(N=20) Placebo(N=20) Total(N=40) o .
TBUT* mean (SD) med  mean (SD) med mean (SD) med 9% h’g; sided
(min, max) (min, max) (min, max)
Baseli 645 (118) 600  6.90 (1.70) 6.33 6.67 (1.46) 6.00
aseine (4.67, 9.33) (4.33, 11.00) (4.33, 11.00)
7.18 (2.40) 6.67 7.65 (2.31) 7.50 742 (2.33) 7.00

Post-Treatment (433, 12.33) (4.00, 11.33) (4.00, 12.33)

Difference (Baseline = 0.73 (2.67) -0.17 0.75 (2.52) 0.50 0.74 (2.56) 0.00 1.68 1.65

- Post-Treatment) (-3.00, 6.33) (-5.00, 5.33) (-5.00, 6.33) ‘ ‘

*Primary End Point ; =& 8 39 A ZHTBUT:Tear Break Up Time)
SEASH 4] 7
***Independent t-test(Pooled)

3 800. Primary Efficacy Analysis(FAS)

Distribution of 'Diff’

* Treatment T
2 4/ 4 N
10 e g :’?ﬁ
0 _/ r?fl‘—--._._
40 —
» Placebo ¥ =
& / N
10 / .
e
0 4—;—:?{ | = —
Treatment — T3
Placebo —

-10 -5 n 5 10
Change from Baseline

ormE

Figure 3. Primary Efficacy Analysis (FAS)
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Y. Primary Efficacy Analysis(PP)

O PP #4794, Treatment 2] TBUT H+ WH3}FL2 0.86, Placebo ¢ TBUT ¥+ ¥}
G al Z 3l Independent (Pooled) t-test o {r
F2 096010t 1E]aL 71 Aol thek Independent (Pooled 7%+ 95% 1% 77t
3H3Fe 1186 AP Ashe 1659 T waEkA 95% Al 7ke] dtslo] YA whR oRTh
A gorz AFAFo] g4 FET TBUT /Al digt a7t oty #ad 4 gl

Treatment(N=19)  Placebo(N=18) Total(N=37) 95%
TBUT* mean (SD) med @ mean (SD) med @ mean (SD) med o
. . . two-sided CI
(min, max) (min, max) (min, max)
Baseli 639 (1.18) 600  6.96 (1.78) 633 = 6.67 (1.51) 6.00
aselne (4.67, 9.33) (4.33, 11.00) (4.33, 11.00)
i} 725 (245) 700 793 (2.26) 8.00  7.58 (2.35) 8.00
Post-Treatment (4.33, 12.33) (4.00, 11.33) (4.00, 12.33)
Difference (Baseline 086 (268) 000 096 (257) 133 091 (2.59) 0.00 186 | 168
- Post-Treatment) (-3.00, 6.33) (-5.00, 5.33) (-5.00, 6.33)

*Primary End Point ; =

21 919 A 7/(TBUT Tear Break Up Time)

HPPE A 7

***Independent t-test(Pooled)

»  Treatment

3 11. Primary Efficacy Analysis(PP)

Distribution of 'Diff’

A
20 ™ »
0 &
i ——-""/J/
a0 ==
.. Placebo

20
10
[i} P

Treatment
Placebo

-5

e 1——,

Change from Baseline

Figure 4. Primary Efficacy Analysis(PP)
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O

ot bAAd 7} (Safety Analysis)
1) o]’¢Atell(Adverse Event)
- Treatment oA ©o]’JHt-g-o] WA hFA = F 78 (3B5%)°] 3L, Placebo wollAl o] duk-g-o] AAS gt F 4% (20%)°lth.

- o] dHkgo] WA A Hl&o ME Chisq A 2 p-value’l 0.28812 Fo|4F 0.05ETE A RO T = Treatment w3}

Placebo 7t o 4h-g AT thgat vlgel Aolzk ok @ % gick.

dE ol dnte2 TAsHA Ut

a1 IPe}

of
r gl

k52 EAsHA] S T

ok

- 1PS} BAE oS WS gtk FUE o) 4y

Number (%) of subjects with Number (%) of subjects with
Number (%) of subjects with adverse event 0 ) Serious Adverse Event related to
adverse event related to IP P
SOC Treatment Placebo Total Treatment. Placebo p Total Treatment Placebo p Total
= = -value = = = = = = =
(N=20) (N=20) p-va (N=40) (N=20) (N=20) (N=40) (N=20) (N=20) (N=40)
PT n(%) n(%) n(%) n@)  n%) %) n)  one) VU n)
Number of subjects with AE
7(35.00) 4(20.000 = 02881  11(27.50) i
Eye disorders
Blepharitis - 1(1429) () . 1(833)
Gastrointestinal disorders
Dyspepsia 1(14.29) () . 1(8.33)
Tooth impacted 1(14.29) () . 1(8.33)
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Number (%) of subjects with Number (%) of subjects with
Number (%) of subjects with adverse event 0 ) Serious Adverse Event related to
adverse event related to IP P
SOC Treatment Placebo Total Treatment. Placebo p Total Treatment Placebo p Total
= = -value = = = = = = =
(N=20) (N=20) p-va (N=40) (N=20) (N=20) (N=40) (N=20) (N=20) (N=40)
PT n(%) n(%) n(%) n)  n%) %) ne%) n() VAU o)
Infections and infestations
Gastroenteritis 1(14.29) () 1(8.33)
Herpes zoster () 1(20) 1(8.33)
Hordeolum () 1(20) 1(8.33)
Nasopharyngitis 1(14.29) () 1(8.33)
Vaginal infection 1(14.29) () 1(8.33)
Injury, poisoning and procedural complications
Road traffic accident () 1(20) 1(8.33)
Investigations
Blood thyroid
stimulating hormone 1(14.29) () 1(8.33)
abnormal
‘ Skin and subcutaneous tissue disorders
Urticaria () 2(40) 2(16.67) |

All 7(100) 5(100) 12(100)

*Safety Analysis Set

**Chi-square test

3 14. Adverse Event
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Protocol: Med-01
Top Twenty Adverse Events Sorted by Frequency
Vaginal infection +
Tooth impacted +
Road traffic accident 4 o
Masopharynaitis - +
Hordealurn A o
Herpes zoster 4 [}
Gastroenteritis +
Dyspepsia - +
Blood thyroid stimulating hormone abnormal 5 +
Blepharitis - + Actual Treatment
o Placebo
Urticaria o + Treatmeng
T T T T T
H] 10 12 14 16
+Safety Analysis Set

Figure 5. Top Twenty Adverse Events

2) Pregnancies
AAHEAD o] = YA A TR

= v v

gzg

=

3) Clinical Laboratory Evaluations
- AYAH AR U@ dAH O fo% W, 5 Baseline(Vl) A AW 4 24
&Y AAL A A oo} V4 ‘AAH o R Folst Bl A o7 W3

HH

(e
~

© V1 ‘AR {3t vjAgd ooy V4 'ddH R {oskA] &2 v
T Aoz HstE AP tdA7T Treatment ol A= 169 (80%), Placebo
T A= 139 (65%)°] AT

A= {3t WsE BT A vl &0l it Treatment T Placebo T
Zte] Zpole thste] Chisq A= AAISHA AL p-value”l 0.2881°] Ut} WA 79
T 00580 A2 gornwg APALA HAA o dE JFH R Fo3 W E
718 t/dAF Bl &9 Treatment T3 Placebo o3t YA o2 =fol7} Qtpar & 4
ATt

Treatment(N=20) Placebo(IN=20) value
n(%) n(%) P
Number of subjects with 16(80.00) 13(65.00) 0.2881
clinical changes
Number of subjects without
clinical changes 4(20.00) 7(35.00)

*Safety Analysis Set
**Chi-square test

3£ 15. Clinical Laboratory Evaluation
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4) Vital Sign

Safety Aol Al Treatment w3 Placebo T2 V1 AF A3 125 AHAH F9
B wskge Az 004, 0.05%Th 1l 1 Aele o
Independent (Pooled) t-test A3 95% A& 73t gk -0.23, A FIF A3
0229t watA 95% AlF 7o) 08 E&3 Yo = E Treatment ¥ Placebo
1 Xt Temperature 3 v+ ¥ S}Fol] g zpol7t Ahar & < Qo

‘Temperature’

flo ot

Safety Aol Al Treatment w3} Placebo 2] V1 AF I 125 AHH F9
Pulse’ H+ WsF2 247 2010, 1.30¥ T 28]lal 1 Zolo] tig Independent
(Pooled) t-test A3 95% A1E]F3ke] 3}k -8.79, AlE| T3 732 5,990 . wet
A 95% AlZF o] 08 EE3T OB E ) Treatment ¥ Placebo 7 7t Pulse?]
Hat skl gk zpolrt dvkar & o glith

Safety &40l A Treatment T3 Placebo w2 V1 A3 AA 125 HH £
‘Systolic pressure’ ¢ WH3EF2 242k -1.10, 020 223l 1 Zolo] of
Independent (Pooled) t-test A3 95% Al F3ke] &kghe -6.22, A= 3 A3
3.629 0 Wt 95% AlF 7o) 08 EE3 Yo B E Treatment ¥ Placebo
- %t Systolic pressure®| o W3}EFol| Tt xtolrt dvhar & 4 Qi

o &t lo

Safety &40l A Treatment T3 Placebo w2 V1 A3 A 125 HH F9
‘Diastolic blood pressure’ B v H3}gF2 Z}2F 0.05, -0.15% . Z8jal I zpolo] of
gt Independent (Pooled) t-test 23 95% A1 & F+3Fe] 813+ -5.61, A= 7XF A3k
6.019 ¢tk watA 95% AlF 7o) 08 E&3t Yo P2 E Treatment# Placebo

- %} Diastolic

blood pressure®] Hw W3} g Zfol7} At & 4 gt

Treatment(N=20) Placebo(N=20) Total (N=40) 95%
mean (SD) med mean (SD) med @ mean (SD) med ' two-sided
(min, max) (min, max) (min, max) CI
Temperature
36,54 (0.32) 3655 3658 (0.29) 3650 36.56 (0.31) 36.50
Baseline
(36.00,.37.10) (36.10,.37.30) (36.00,.37.30)
36,58 (0.25) 3650  36.63 (0.23) 36.55  36.61 (0.24) 36.50
Post-Treatment
(36.10, 37.00) (36.30, 37.20) (36.10, 37.20)
Difference
, 0.04 (0.37) 0.00 0.05 (0.32) 0.00 0.05 (0.34) 0.00
(Baseline - Post -0.23 0.22
(-0.80, 0.70) (-0.60, 0.80) (-0.80, 0.80)
-Treatment)
Pulse
) 81.60 (11.11) 82.00 = 79.50 (9.57) 80.50  80.55 (10.29) 81.00
Baseline

(57.00,.102.00)

(60.00,.97.00)

(57.00,.102.00)

Post-Treatment

81.50 (11.53) 81.00
(66.00, 107.00)

80.80 (11.38) 79.00
(66.00, 107.00)

81.15 (11.31) 80.50
(66.00, 107.00)
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Treatment(N=20) Placebo(N=20) Total (N=40) 95%
mean (SD) med mean (SD) med @ mean (SD) med ' two-sided
(min, max) (min, max) (min, max) CI
Difference
. -0.10 (13.69) 0.50 1.30 (8.88) 0.00 0.60 (11.41) 0.00
(Baseline - Post -8.79 1 5.99
(-30.00, 24.00) (-15.00, 22.00) (-30.00, 24.00)
-Treatment)
Systolic pressure
Bosels 114.00 (7.20) 11550 114.15 (8.88) 114.00 114.08 (7.98) 114.50
aseline
(96.00, 125.00) (98.00, 132.00) (96.00, 132.00)
112.90 (9.60) 111.50 114.35 (9.67) 113.50 113.63 (9.54) 112.50
Post-Treatment
(98.00, 131.00) (98.00, 132.00) (98.00, 132.00)
Difference
. -1.10 (8.63) -4.00 0.20 (6.61) -0.50 -0.45 (7.62) -1.00
(Baseline - Post -6.22 | 3.62
(-18.00, 14.00) (-12.00, 18.00) (-18.00, 18.00)
-Treatment)
Diastolic blood pressure
. 67.35 (10.09) 66.00 69.10 (9.83) 69.50 = 68.23 (9.87) 68.00
Baseline
(56.00, 96.00) (51.00, 86.00) (51.00, 96.00)
67.40 (7.44) 66.00 68.95 (9.40) 68.00  68.18 (8.40) 66.50
Post-Treatment
(58.00, 83.00) (51.00, 87.00) (51.00, 87.00)
Difference
. 0.05 (7.86) 0.00  -0.15 (10.14) -1.00 = -0.05 (8.95) 0.00
(Baseline - Post -5.61 6.01
(-15.00, 12.00) (-23.00, 20.00) (-23.00, 20.00)
-Treatment)

*Safety Analysis Set
**  Independent t-test(Pooled)

3% 16. Vital Sign

Z}.  Conclusion

- FAS #4749 95% 418731
(-1.86, 1.65)°|t}. E5F 95% 2=

SR

T T

oo Ml
~
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Artichoke leaf extract, as AKR1B1 inhibitor, decreases sorbitol level in the rat eye lenses
under high glucose conditions ex vivo.
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F2 13.3mg/kg/day 224 & FFHFF=E==9 NOAEL#U(F=A A %:2,000mg
o --2folA EFFad kAol gy

O FEFEEY AFZEZR Chlorogenic acid¢} 3,4-Dihydroxybenzoic acid (Protocatechuic
acid) - MU 83 BH 842 aldose reductase inhibitor24] 2] ZF-8-0] 5, Tz
kel ganglion cell] AFES JAlstE Eso] 5T Ao=

O AAF 2 AU : 18 (400mg)/13], 23](278)/19 /81 (60kg) S °Fx, Aol A3
o] AHHF L FHEFEE 133mg/kg/day°l T3 AY

9. =) A B ASHEIFRE AR

O BEdAzAAT IA7AE ME QA A=

rlo
zo
rlr
PR
o
fu
PN
>
il

1. FAx A g A4 A3 =52 21 3y

SEUTe ARt A% EEe SolelA Tst Aslgon ofel o] 2EAT
FEZ27L pilot scale?] 271S EURZ 3l A4 43 2E g4t =48 39

7}. pilot scale A5 %A 2

- Pilot scale®| 4] Cutter %212} Hammer millEHE vl Z3}= oS3 2o}
- Cutter®} Hammer mill (8mm hole screen¥} Tl2=Fo #A-& o] &3 &3, 75714, 1750rpm,
AR 100 ke/h)E AEE AHEstd 5 & F8&& vl 23 Cuttingtl F&°] 52

.

- 180 —



o

=
T

- YA © 2 Hammer millE4) 7}

| srotth Wk Cuttingo] Wl

3]

do] 73l &l Cuttingoll ¥l

AJm

of
m

Gl

nF

TR
et

bl 7heE

J|

=

e ol Uehidth Wed FEURE

5|

=]
Rl

A ZHAHY Hof Qi Ro] Aut st HEz

=]
e

H FEo] Za

Foho

3
pul

P Thsoi Al of

J]

T8

of zte]7F lo] Aikel M

L. pilot scale

(95C, 0.4~

2]

(121°C, 2.271%kell M 30%-7F

uol-/j'

- HEZE

14kfg/crroll Al 1~2h F%, steam W2])S ¥l

N
H

I 23 4o} 5= 2

S H|w3

tel (109K, 5H, 44H) &

2 2els
2 Aol7k fa 10857} 7 el

o) g

FSA T

S

FSA T

S

2 =4

o]
%0

!

atof 8Hj < o]

o]

1o

!
o

7AO

- oA @A

o} pilot scale

2 FF

P e)
= =

: 95T, 04~14kfg/carSE 2~4h §=, steam 7149 W

: 10brix, 43} : 100mesh)& A&

FSA T

S

F=brix

2}. pilot scale %
- pilot scale €

o
s

3

—
o

Fach A4 Ao A= spray dry™¥H

33

s
o

= 2ol

olyf el A7) BF A3

a2

oo
=

A8
.z

A&l A%

A e

&

o] FEIFEL 69%E LIIFO 145%RHT AU} o]y

3T
=3

- HF A=

2 °F 124 kg&

eSS

il

o

= ==
FTFEE

g
-

3l

5

oy

Ho

AL FiAA ves E4o] 2 ]l

¥

b

S

- 181 —



[ 2 = = |
I
1 & 5 = | a=o ofsusoa
I
| ™ ot | 25micro
|
[f =] ——
I
[ 2 % = & |asaasusoyn
I
| ™ ak | 25micro
I
I
[ =] =
|
[ = = | 2%rix
[ 2 2 | 85C 20
| E2=2#dx | =steozeoy Uy

- 182 —



<t FAY4F A A>

58 FE sTY AZ YR Ston FET]

DA | =9

{c}l ﬁf? u‘:&“'

SEA HB2 BH52 WE WE0| WX Mop =72 Y= RYUYR

e EESZES bt EEESES 2bt SE=ZEZ bt
i == =g £
] ol % 7 0 0]#| ?|Ep 0 0| | 71E|
B2 48 N T . -
U} 2018.05.03 20180503 2018.05.07
HESUY 300kg 300kg 300kg
i =g EIP= 3500t 35001 3500
2 95°C 95°C 95°C
zotarg} 2018.05.04 2018,05.04 2018,05.08
2AFE = 35008 25001 35008
sc 85°C 95°C 95°C
=rofain; 2018.05.04~05 2018.05.04~05 20180508~09
gc 60£3'C 60£3°C 60+3°C
55 Mk 135kg 133kg 13lkg
brix 23 23 23
DHSEM) 10.35% 10.20% 10.04%
S0jatg -
HE8

— 183 —




Bl 3 E: #F ¥ 3 |FUs=wz| 790902 - 1068816
al
o | ¥ & | T FAE F4% A 2594
;‘j WA (AT |[(2) 4 ST
Al 2 A A | B9 E8E 90 a9y 25N
4 E 9 H g 71Et A EE A3 Am) | M3 - 245
A 5 o LETEEY 57 5 NEUYZEE 24 4
dAgy £ MEd o 3
24 %o g :
+& = i H | 3
T gl Zace | )
4 AF | #H
7] !
rYEAAY, A222A6% 2 FHANAY Az5Eel T wel AR(AENNBIBLHE
N
ep a nd D%
W] = = o9 # 20099 07 9 /3
o4 w] o .
9)1 : @ ool & 4 F[5E
=) i 7o}
T

1 AZades 15

2 HEHARAIE] UEd HE T4 #43 AE 2 T dEA 1500 $dFe] opd A
A7 AE 4 A EAEA ST AP EE £7] |, 234 #dud)

3. AEoEchH A o] Ao nalf P mel A FEIF BAMAFA 1R

# Ao Abg
1. Bz EMe AEAh] Aaldely s & 79 elol ASaeer Hoo
2. %5 g BAle AETH 2 HEAFETAAN ARFE] AEHA e Y485 £ 4 F g
gk

— 184 -



Az ygddg A

LA & 3: SEFEEY
2 4&9 +9 : 7l FE

I HE Ee HEY g%
55 100%

4. Ay
1) 15879 : 98¢ AFs] H8EM YW ¥4y gEvg 48 79 .
2) 2 & 3
D #A% 42§ AFstd &7 W2 AFLE AX}Y F o 3usy S Fheid
08+3T ol A BAIZE 7k FE8la] @)
@ daig 94E 55¢ 5Tl A3 712 w53 nyE gPe] 0% de] HER 55
Lid=
3 &7 ﬂ‘;}
FEE 5542 BTHA 2087 719 4@k
4) #FA=
O 4% ¥54E& =200 10% ol37 S8 EFHZ §id.
@ % @329 228 60meshs] Apdr]l2 Mg
5) B4
Mg £ JETAPAE @
6 =3
Hald o gy AT wele] FHRIH s FEAY F OBEAAMNEE BASA
1=

5 44 I49 Q€ geE Ad 49 £ 9

6. 249 R 2 0 AMNTHA £

7. BT 3 KEE  AANEAEE SN HMEE Y 2EU
B 45 9 44 4Fe] YReM HFF AU,

9 #FE7|¢ - A2Y2FE 2474

— 185 —



3

Gln&Her

LI ERERTHP R

Tz-:hnuvatmn

AI E Al X ‘l:l

S/ ¥ M BIHE © GHG20180705-168
e . O = MEIES-3201
HA2E ® NE BEE
HEa CHAGEW HZT 18.07.02
=R e o
pe— HH OETD i
ES & ZHF 2o S2UE B L
BEAEE 2018.07.05 HAEEW 2018.07.20
HERY -
HAEE Lk
Al BE U 20
AlEa= | e f-r Hl 3
EtS 44 =&
=] 0,34 ma/kg
e SlER 0,09 ng/kg
=™
= b4 0.30 ngikg
= e =
Aldr i ng0leldrin EiE
HEsn Ends in EdE
BHG =
007 CEL ) )
HAR D HERTE TFEY, A, LY
BYD :  FMNUERE BAW
HD @ = FAMEALY GES 9300 HES A0 8 BHRIEH, 85 0122 BD, Hu 52 RYOF ASMA
ME DE MM M, BR2 T QO B3 MAT NT SSUL
20180720
(XH) S HIQI& k=

- 186 —



- AF

of @Ak &4 BAWES A7 eAEF 3o EU 3o E TS

“FHlETolde AFELE FAAAFE AASAT (2,7007H).

BN eHFE FEARALS (FEE)

e 120D 2BV OV -CHEY = IB0E -:

ZtE OEMY A @ ga st Akes R An e T3l Ao F=

Ml 200400150831137 =

dHAISAE SSHZADS

PRSI E) 0 H 20040015083 =

| M2 - BAEL} S8 HEAN &2 =S SHEY - =D =3 (HE &2
J b

@@E%
AEllddsSoctE=ZorH A = En

2019 0438 23

(o= IS - Falz A0

R S v R BIN= OIEH B4E SUZ180EH R 44-20

O e =5 HUNSABHERE

SH o= oo 2l (S8 HIEFRPIA, HIEFBIE, H|EIQ
C, ddsIE= a)

i

=EEEMNE BEHTEE WOENDMN MMPE A P RN e, (codsaletyknran go_ k') 8H 01K 08 A B

- 187 —

A =



AR=g k- 1200 MHDZ-BYDV-CN - JBoE

HEN a2
iol et ey 18 28, 1M EE BT B0 &M o

=N A o As FEUHED MEOL BT SNE G0 5 P BN T UFRILICH

S EE EEE Fi= PTRFRD

BEN mp >« 30 J(19.8 g). 660 ma = 60 {386 @), 660 mp = 90 H(53.4 g), 660 mg = 120 =
I (70.2 g), 860 ma = 160 2(105.6 ), 660 Mg = 200 3(132 g). 68C Mg = 240 H(158.4 g).
660 mg x 280 Z(184.8 g} =

RERA B EPE), 2 B APSE), EBLNRAHNEFHOEPET), BT ZRAEF S

== IO, QIO RIS DRe OIS LY SR T s 5imE s

TUHEE DM A SEs vt Baolrs =208 BuEl =S RASC0 Wa@arm
HES o0 Wl Be

DRSS FE AEE 288i=0 89
DL P NsFUN GREF S0 FRTESMNNLDRE 428 EaS=E e

MREHALTRE MW SB8=0 WS

E-LDHAHMAME WY MEHER SN RS A

TR REE MHREGEN D2 SAHNEE e

CEHES RSN NHUE QR RO A,

CEREIE NESH BEE WA

A EE aQE UEEEZ)E QIR BEOMg B NCOE BN BE0 N CIESs
had

J=amuE

e 2 e
i gl oy

m
i

AE JUE NESADSLRNRAET S Sas SEIMSITI RN e

1% g 1)
rE

i Ed

(A SIS STIRAE WAL (A,

CEAMAFI AN JEE JEE 0SS SES S ARIH SEHE S8 FA
A ZED BEE HEE M| S N S8 DAL Al

Bl : RAAMRIE B SIS THE | BISI0] S DS,

e
it
[
BEEC WD DE6EE
T i e 2 gy 0
e
B

S

= HEELAE BRHAIEE WEE PIA o ULIDE

& M0HE A2 R @ hno /e loodsarerykores,go k') 8 501 R oA

HS=2 | 200-MHD2-8YOW-CN2Y- 1808

W=D MEN =

[1h aat - 0100, DI SIOm IR BOE 9 el e 5=y
(2} BIEVEIA © H AR {700.8 ugRES2,640 mg) S 80%0]A0 150%0 8
(3] HIEIRIE = B AIE10.2 mon-TE/2,640 molel BOROIY | 50%0! 51
AEDL 2 (4] HIEXRIC : HAIRMI LG mor2,640 mg) S 80%01 4 150%0| 51

(5) WAE - HAISHSS.2 00/2,640 mglel BO%01A 150% 0=
GBI IT : B
(7 BmEaiE ==

HE U FsENNE DECide 2oL SANSE TS0 Mebt ZH w3
FWEIS S0 E

= l

— 188 —



o AlFel ok Aol = A

Age =AM (TEST REQUEST)

INE .} L1 =4 1 A A4
R 53 L] #sl ¥ [l 71}
O#A# B AAE
2HHE(Code No.) 25 & (Requested No.) 180219-03
# = {Material) & # gl(Date, Test requested)
e 2019.02.19
M EZH (Origin) /D4 (Agency) T35 (Packaging unit)

M/ FelmE XL (N, of package)
ozl 2019.02.19 Z4E ¥ (Packaging material)
g8 (Requested By Add % (Total amount)

2= (Additional Information)

= 5 4 A (Signature)

AEFAAA y/4 o
A4l iDate recelved) 2019.02.19 A¥HE(Analytical No.) 135218 - o},
A 54 ¥4 (Date sampled) * 23449 (Condition of package}

A 24 NG E(Place, sampled)

zid A4+ (Condltion of label)

A 24 Sampled By

M= (Condition of storage)

A B A F Amount of sample)

S0

Al 2 ¥ 72 " (Coment of sampler)

e 3 (Additional Infermation)

AP (Tested hyd 72 Checked by) selzmk{Approred by) 24 (Judgement)
ok ¢ 7 7tz p
A - EE Y A
A% F4 R AY - 34 A2 23 E
a]n], "']H-’} oo TH8] g bl ul’a""}-’ ﬁuﬁ -LI.;-I:“.«{ "JFC'I_E-
g4 LR LR L ELEER 4 A AW garang :
dledgic B me 2 E40 sl RO~ 1508 f2d ~l||" f4a 7 Y afule
el B 10,7 mg e -TES 2,840mgs HO-150% i if.‘.:,-..,m.qd_—’n;__,lf_\f,.wr_ﬂjl
iM% BARISE.T ug! 2 A40me) s 80-100% &, 4h ol 44/ 2440 ™Y
wlEpElA B 917008 wgRES 2 B40mr)®] RO~ 1 50% ey fNag T AIRE oo
of =3 &4 i
oA GO =14 ot &k
EREIDE
Al -3 a) Bl
UW g ég/, A,

— 189 -



2k Aol i AFAAAAM (ZlsdE 42

I T

11
2|3 4|3 =2 |+ 4
Al 3 A A o ol a
g /S] . o« | S TE2IZ] g3y
o | e
4 % 4 T ‘ LR E R 2009, 02, 19
. " 7 #H 4t e A, el o A
LOT W % 18021903 | A A & 298
] =AY A/ AEN) A LN #x .l ESE AT Yt

| i o g A mwm am.a:ug. 02 19| ¢t & A
3 1295
:_qﬂuc_ EAIHILE /260 mgde] 80~ 150 | 187 mg2610 me) Ay (2019 02 27| W W &
[ ' . - s |
IF'IEH!E ;.E*mem—mmm_}ﬂm 1984 {64 g TE264) mg) ﬁﬁ-.mlg._ns. u_a“%z]_ﬂ__
" H3%a |
AdE :Mmfmmﬂm 158 (4601 3g/2640 mg) a_q_q.mm 0% 06| A &
. 107%
vl EvlA - -:waﬂ,ﬁﬁmmm 1P Wﬁ%m”{}_?t_@m 03._[;:6. 39 &
| AT &4olefek tid & 4 4 2009, 02, 19| o v &
2 isr:-zt,mum 408 0 !HI'BJJB.-IB o e |
48 A% | 3 A 144 @394 2009 0308
L

() & v & 9

- 190 —



N
ich
A
2
o
lo
of
oS
ox,
ML
M
1%
oX,
)
>

m ,@ D] LAB S48 Cioj0/ RN T MO E | EMTE-YSZE-RPES-PROS

3 AE - HAFSEAM
Nl
WHHa R20190307-0003 Heda 190100461003
HMBREY 20190307 HEHEY  |I0120219
MES seiE
@Rz | gsmzuosie |
8 uy 2IL|NE2EFA
MES YUY SEEERI%]
de |yas einE | ) 801we
=HL e - (1OBDRF 7 = D) Bakl B 218E L 44-20
= WA e 034 - 963 - 9564 i Ave: 03] - 542 - BEEA HERE
BiNE | == |
EEST
SEE|

A EAHRE |48 | 7B TE)

AlE - HALES R ER

Alg - HA g8 MY HARZIE | Al HA AT oY Ll
o BHMeal, 100g) JEEE 35815 el - E -
B B EIR 1008) IS 76.99 MM
e 5l g/ 100g) FEHE 12.12 A7 e it
T 0 IBHE 019 AT R
L2 g 100 AEUR 109 B4 Y R

EEoy - 7 | R0
Al - WEH olR, R BEE A ARG P Eal

|33z

R TEE o mE AlY - HAF US0HE HEeE B AR
# F|S0] EEE AT A - AL YE U ATEE WA E 3y HslLc
% HAYMHE SN E7] 2E S0 BAIS o= AR HAMIEM B U S & S F BABO} LD

201903WOTE

ZEA|3|A} C|OFO| A HIEY

1167E 7| 2 F wal JHed 02,54 BFeE LU T-031.838-6173 FO3-E38-5104

e EEME OHUCE RASHON, W
EE O MADS HBCES NRNOAN

- h:lm.'.i,-'ll'rns.nﬁd:.gn_k! Page 1 of 1

- 191 -



vE, A F AR

o H e _i).
u
Hr

QD = &
3 ESENE B
(HIEIRIA CE Mzil) (-

2Z7ISAE 660 mg x 1208 (79.2 )

g 171
7 ot 1, 1105 I

2t

QO _l)

[ant-oridants J§ h
ot HER A
(HIEF2IA C E MBlE)

O oJA7ZHA S d7-Ax B SAT AF
717E 7R a7 8ol FAlHME

2 ARAE Y
O WA Aepxel APARHAE Be S5H
F(HEA P Aol E)3t SvpER T2 FEE (0}

o
f
,,_]
?
<
2
5
=
dq
e
i
o
4
i
o
L
il
flo
toy
XN



A== A 25

L —

|

)

4 gl

2579 <

0

A

Ay

FHEAN T RAo] ANHo R F

)

~_
o)

e

7| = R

O A AlFolA Fuj= L

mr
Hr
%
o
A

X
B

o E

=

i

s

(ot

& Mg 0 2 A21.7mg)(K

2|

(KP)50.0mg,
(USP)0.045mg, = 4HK

F97% 1t

H A
=1f
=
M

K=

tal

toted (ot 2 2 A 10mg)
E=

AIE!

2
=
o
El
sl

Fal
&
H[S
At
Otel=
5R),

0

El

S 2A50ug)(KP)100.0mg,
=]

:
|

(g
=2
¢]

2l

2l
4

T 2| 5415 &S (KP)50.0m

f

o
2l &2 2459.8ug)(KP)46.0mg,

, HSEIAIE/E X,
PA+DHA 600ma/g,

(KP)12.0mg,

E

tatau & (Ol2 U & 2 2A430mg) (USP)50.0mg
HIEt

IA4,0001U)(USP)8.0mg,0tA R =

—

110008} £H(A|of = 3 b2t
2

T+)206.2mg, #l ZE| o}

o
El2jo]
o
HIEtS!
g,

mg, &t
20mg, Ot A EFERHEIAmgQ,

E(
Ml
20maq),
(20mg)
(600mg)

[EFBIC(70mQ),
E(11mg)

t

KP)40.
A210ugRE(30%),

HIEtRIEZ.7mga-TE(34%)

2l E| = o} AlE]| o]
2EAMO 2 M200m

P)30.0mg,2l 2
AT E

o g
TO sk
PﬂM__.__ﬁ_uEw_.
= Ak
1 OFKHo
fol =10l =
B0 wﬁ.@wmauz
Nr._mg._/rgm_._m_u_lm_._._._
] S DO T KAl
oo <ok
maa_a_%ﬂmoi
TNl fui-0ioL
W | et
Tl
ok n“mmEDE._ouDE

THIT TS
nkINU| g0

> %,w_x_.,xr__Elr,M_\ﬂ
SRS U o270 -

ko< = QI How

WO m =< m 3

2HI2120mg,HIEt2IA700.8RE,
HIEF2IC31.5mg, Bl EF2IES.3mga

-TE,OtH7.2mg

A
s
=

E

EI2!8

Ml
SHOHL
oioH-3
OtOI =0t

B

=2
-

Al
[}
o3l
w_.r_

-

0ol<|
<To
JpnkE

At )0}
HAIE|

EEIX| L
C|)_H

i
NN
Klord
1

b

i
=

k=3

=2

M
S K|
&

-
=

Wmn
<]

iy
G2

5

[ce]

- 193 -




- e ey
- FEFlERES r =W HAKE o ol
e = e S P B sl i ot B = iy £l
o B | AUl m gl = =l Em_,_gmw;%q_,xréﬂmam,_s L o RO
U E_ﬂ m&mw_ﬁmﬁ_%ﬂ = ﬁ.M_E:D,,m_wanZMME%OI_S@EH& Ok _ao_l_ﬁ ' -
g - — =00 < | DH 0 0 S -T2 oz RO iWa._rE;_oo < s M i o)
G A SPmlnokae 8 = m@&.ﬂ@ﬂgﬁ_%a%maaﬂm%momma w5 gL A ee
| e =EmailT S e e T T B T R e N
g St SR | O oMWW a T |5 L= B ) SR DO _ X
S LIS =iy R 2 mlﬂmg(%a,umamﬁgjﬁ_mﬁﬁg%ma_ﬁ Krfos 19 3
i = NS | g7 UIE MiE=== 80 =5 Wikg =)o ik o e 1 n
T <4'KF IH D =oly ﬂmy@m A9 Wy S o RNy o e 2 <4750 ) XU KU T4 D ol Y
=ied | 2Shamr e |45 Rt L E R R e Hie o
el S o= Q= Mz m= = <oy~ o @) ol g —= —
wimy | S8R HHMET | FER mma,%mmwzu_moamg,wf__%xw__lzl,a =Y T g
= Qo . oO0F [ — “|@ETA(\D0DLMH_ .0 ﬂ,l_,A_x_.o_nLl_l..AuTA.ry < _._._o_no_uuoz._l ,DI
PHL | SloRTHNS ST 880 | Roaimgoh tm W s mo D ol 5% m B e
2 = | Damuftlilye | =Tw0) Rlkd gm S =k 13 0o 3 i F0 Pl AY_- ] = R o
A MFCSg =MLY ok OR =D o M o < B 60 78 =7 = S ¢ 0 Fl ,nf_ﬂw_nm_r = N —_ o
wod | Somg Rk S S MO B 2 O Bl i g OF 30 = i35 1 W M < 55 By o T
B3 |Eemibans |5 | SEaalloaSUZalanbie | cmamise o it z
) — = w0 | N =T = =0 o ) Juringy il
mm 2 | rouEFagR ROk ' ik = S 507 <ol gy O o L K 7 31 (ay ik o] T M
57 8 BT ey -~
.5 OE ST T I ol _al Bl ok N N
X5 T ETWE o2WR o R E N o T
= LN i = RS <33 = =
22 2P aEed I Su- g % ° I
ol os—~ oo ohE SpE L ey Ors — oy
- =050 @) 0 1O X — LR =0 o)
TESS £ EmEC EATS 325 g R T "
2ons S Eewssy ] NS £ T T <
gm.:r_lu_( © 5%] aa..mL‘rln%eommwny LolS o ~E EO
e % o T oon o o -<L 50 L — o) o
oS 85 oD ol < Egor 8w om) 22 o o 5
SR ES a1 B Rs ™ 7 ) @ 770 ] < Sy
oIx&s 9 SEENE Fow Sy SEar T . o
TEAR < Tz ol oRART S =) 7 He e < "
ET(m\RA a) ma1mmmmeE N ol 281 2 do ® b o
2 g S IE2 a0 o o) 0 zEwE _
O < A ETT BT 2Pof Sy wou — — .0
53 : 2853 EEET B AT 85 o T = I
o wp K T .
T = o N W T <
T ol o = mw H____ W o
BEs an i - h a To oo
o E) o o oy ® o do =
~ —_
NS n X~
© 05 Lo y n_wo o =~ VL
al<| oo O H o} il N X
T Th Kzl g g < < =
oo i o ul w2 < X
o & Nro X W o - M X0 o
- = ~ ~ o)
o AD £z 3 X of o Al 2 T oup s
e = gl = Mo HE m AT
sw | & £ i Toa® o W oakw
=" i ¢ R I vy o A
o o = o~ T B X CR X< -0 0
B . N
o) ©) @) <f

- 194 -



. Al e

g 3 e

/" —Targetx] "} i

FETE NS ST * HAE NEZYUH, H2%
f ASEANE SHS HAZSME || - H-H(EEF, O
s 7lsd HESE rE4¥
&0 HIEH 2|05t HZAME * o
+ QIE{Y &
b J d
CAEER e B B
Db J L Zo| QM =7 || F5EL HANELE ESOE
SEGal SMo (fE Sae || REAWs
=-H[A}9] QHfiSt 0] d= A F T WHFHF =S
s EE sisE =
: .'-f"ll . ra
T TEET O\ ((—FEEUas '-
HH U UMo| 50% 53, 0 F 2L 5 S22 Oy
0l +UUMts T=78 50 REMY
rEYEN 2EH0 OjE
e B !
*, = _#.-'
o =AAFY AE e 2 4
) TFAAJ] W&
o 483 Fe : ARV SHF
o F&A : AAVITAFE Ax FuAA, T4, JHUANAA, BE
i AA 5
o dd @7 UHEE 27 (B to B)
- o AES BAEE A AZE FFte] A Bkt itk
o BAKTPEEE B FA AL fHlo]l F)eh AdIHE2AG <t
A FEFEES AT AT HAF (FHDAFS FESL
FE/ TR Tl & BReAY. 27] wiE @4& fs8l <k, ek, on line Fu
z24 3= Fosta Aot
- B EHAe HfE FERAE YR APAES IPste] H§& AR
& AHE$71E REUEIR St PMSEIAE A48T
- PMSHEIA = EAE &E e AAHEAFAHAE S8l A=
sttt
- on line #vjE g FAH A E A Zete] Fgol] AHsHAS.

- 195 —




Fe3t 58 9 o (F)MELE AA7SAE T A4 AES VAL IS
A E A o ALFHE o] &3 Tl EAE /Md 43 A B
0 2019.11 ~ 2021.1: YA (FLHstw ¥ <t
F2YU=R Qg 7z %
0 2021 ZgHk7]: A ekA JHERJIAG S 7 A1A
0 2021 SFHb7]: A ekA JHEJIZAAL B B
0 2021 & ~ 2022 Z: 2 9FA AERJAAS Y SAA
0 2022\d: ERIAEHIT g5 F F4£F 5 Bl el i ArgH Ak
A3t AE g | A" Ao
U o 2022: "l= F=
0 2022d: o= #Aujg B IS} AloF oA
o 2022\d: <t WAL AF N R Fu) (b AR B F I AR
Ak o)
o FE1eknte
VITA FOOD% AA3E ©]-&3F A3
T Agency S Tl T ST AR A Y A=
o] GdE A A2 AR SR gl 2
2 HA Y dFAHRES E835to HY S5 A% AF ko] rbsdiH, v 558 Al
o] A Aol FAH Y Aoz HerHT
2 Ao v AS A A@NLES FUHHeE Mgt e o] ZF HE 5 e
FolE Ho g JfEstgTh
1) 5E8& 2oAy FolE AHA =4
| Ao o g o | 3 2 A |
- MDF101 50mg R
2 HolAE vyl & 15mg g
 uAA ME2e~ | 120mg B EEF
= 7omg delA
A7t YEE 0.5mg oAl
ALESE 0.5mg 2o A
A=EF B 5mg B TS
AEER 30mg NEY 28 |
AERAE AR 105mg 7124 F3
| olabEaFA 4mg | FERCE
|\_ g A ] 400mg

- 196 —




2) 4%

1) 2 7] : 105
22 F: 99
3} F A 465 £ 25mm
| 44

3) AMAIF A4t

4 A

1) AFHE/Az=d2 : MDF101-201125/ 2020.11.25.

2) &3 ¢ 1,2004 (480g)
3) AAHE : 1,0008(1004 x 104)

= FY=
A== NE-STBT

‘iﬁ'@%‘ P
[ owes ]
]
| $|ﬂ |
| ejar l e
I ﬂlﬁ | erm)
[ (éﬁg,a;E?.MﬁiBH) ‘ A E /==
| Fg?el»aé‘! ] WL =
J El’é“ ] ECE=
T
s T =

- 197 -




A
— 198 —

A 7HA]

91(%)
=
ERa

€
o

+
o
LRE=)

|

A

3

Pz
=

sk 4t

R R |XR R XR KRR X
Qﬂ _—oT
R A T R R RO T
o |3 || T o o T
< TA|E AT AT
)
i
&
(|| x| | x| W T o | e
RIFIR|IT| R | T | & | T |¥ & | om | |
R X ~ X o I O 3
BN N B N B N %
T T T TR i
;oT o __oT o _?T D _El o ﬁo N
b L e S - R P S
e T | v | 7 | e |2 |
T = Sk
N |5
He | e Hi H I
T | " 3 i3 =| - —
=~ 2 ~ ™ ol TR e
ol wﬂb L)
— =
s B 7 e
B D mr = =<0
< © & A I i Y e
< T XA T q| T
= G = T
L3 m_x
oy
=
) Rir
ot 1__1-1%0 _;lo_ﬂ .;uwo
—~ X oa
< %

st A




Njo
T
T bo
= o 3 | Al
M| H| | &
~ Jo o ¥
=[5 x | Jjo ]
2 P | = T SRS 2
= 0| b 7 n_AlLou_oq_ﬂlHT ~ o) o
Rl RN e 2|5
B [o0|EH Ny | B0 |2 = x| P ¥E
o I 3L el st N
ﬂx%mﬂQQ¥ﬁ§ o || % | %
R |RW |67 o 2o S| ofF B Z o
mh | by oy oo — B < E i
%J%aaﬂﬂﬂﬂE .
S | D | =
IR A 2
! T <<= 0 ® | ¢ x 3 -
e 3= &) SRR RE aE
- S | I A T e
_IT 7A0 1_7A|0 TO|T0 )A .IL
2! zT_ ZT 0| % HT < o | T KO <X -~
TEIN N Jo|Jo| Jolo|e| = 0 I ol B >
~ 7ﬂﬂﬂ%_uLw% b E ] >
i i [N L el o Jo | oo
NN NN I RIN| X
olo| o | o N
ol ol o
o] o
- NS D o - o
5 | Bk |5 e P PP Se b ok
3 ﬂofénmz mmm%wé
T Tog FOSg s
3 S
% et
X
— T gt 5
oo T

-
]

22
-

| s
5 S 2
S S
i
-3 mwnﬂ_7ummu .H_._
Mnﬁﬁumx&. il
e
CPel o
S B iy
o @%a%m o
= | afmmﬂ.m]ah
B =
o) ﬂﬂ%&@aam
gl ﬁo/u u\uﬁm T w &
~ o Ao anﬁ 3%
> o wr Jo o
B s ]]Vzax ooRroF X
RSN BR N e aroE
T ey R N b
B oo e L *x :
THTITTT Y FRd T
ﬂh%leﬂﬂj BT
%m%ﬂwaﬂ% pEEEN
%%@%%Hﬁ%% ~
, : oy R 117 2
T S Y s
o pn %o po ME B o L
U o o i W = e o 7o R o T
A Rt AL kL
" LI | ]7M1\JI|\
: & el
- @ ﬂ_.ua
7| 2% 8% | y
B | X =" R E
=+ T T i
T Ly mmwl
g T i
B W N ~
OmywN O )
O
I :
7)
B =7 5=
S g
i g = W
il -
i e
— T

- 199 -



)
o
S 5
: s
_12_.0 ~ B w % 3
N L—O S OO
woox M ¥ B = S
— [l ar 0 = o R W
o) o bk e i - RN
B No Eo wT " o NE
e % T By N e o Q ol
‘_ﬂ&l mv 9 N ~ —_ )AO _a ~ _5L Oﬁ_._._ O E._
y e o X W < S U W % —~
RER Py 2 © i ) , N ® T W
B B TR % K r K < W s =
W o < B Mu_ o N N o £ w T %O % WL mp o wﬂ_ﬁ MM w-_u W
Ex Rk E e gl L™ N od = ol K- =)o >
_—r— O E®N RN = gl = 5 < g WIT R T
e E S g M w R 2% D | @I TN <
o — o mﬂﬂ_/m‘xo:__ 1 N J\meﬂ Ho T P N ol = T Q.ufﬂu N ]
X9 oy w8 o po g 1 9 m.t M o do A - > 70 H N gl ] o 0 = O
5 Ny E © of gn Jo &t ~3 L wEdh | K =[N, @ T = oy mp £
T e BTy T W Bl 0 K25 om TP op TXTaw B
E%%Wﬂrlﬂmﬂﬂﬂw e =W ERNE O S £ S el awﬁﬂﬁ%mﬂmﬁ% T -
= |mi —_ ~ —_— ]_ o & = 2 a4 HL_
ST S w4 gk car P RT | pPLTET B A il
T AT EE ML T 3% | i o X g 5 %miﬂ%ﬂu@@m% "
~ oﬂﬂlﬁuﬁ_z_.x T A N A No T o 2 or X oy Sz ol BN —_
%%ﬂmﬁ%%m%}%mﬁw i __ATZTO_L_ZTW% fiessd e h T
X B o ik U_XxO o) T P Nz piE Wz mK % o T & %o o) Jo N o B — g
H _ = T o o PREK IR | 0 A (o iy oy <o N Fo
L {0, e, pe o R T gk | e X H %o %o o m wo jo} Myl va O — 7 < NI
WoRN R R g S T v
< do —_ . RO oo BRI o =y I3 O or
(3 —_ A N N il TN o0 ]l aw T o
Xodw D Ne 4 = &% O Jo
S <N U] % L
= T <~ o] I o 3 = <
o To Mo To B o e ) Xq oo
2 Bz o i %0 oo 1 . SR
T N O 3 0 o] Jo X0 i %o i ™ X
N ) X° < =
o o B P = e Tl
O X OTT 0 o o) = o B o
O ,mﬂ O N ,W_.O HT ﬂ‘mo ~X
N o - 0 i
SR o 5 OFd OTW
N ~ < ﬂEO ®© ,IEO
[e\IIGY m 3
el
~ T

- 200 —




AFAL A7
S ol g% NAFYL
o ¢ 3 AN 41

2019
A1y
%)

-

_\X‘OL' o

L

A7 EAEE 78 ds AAHIA

mﬂxh+a 28 T4
s #FE A5 T

e B9 A5 |
AHAE #A-E A5 7

U] A B ARAE s T

2019
(A2
%)

1) o] F7FA EHolA FZ3 Flavoniod <}
polyphenol 59| phytochemicals F3t o]
£9] epigenetic changeE A T oW=X
£ g2l

2) OGT - antagonistE HIZ3 AAE <] &3}
I

o 4FAAE FF TmuTFT YA
o g X 87Hs Fel.

- 201 -




— ,ﬂ ; —_
791(1@.L_,T16_€o#050 — — | - S R
) 1010 ) < X =
Wzﬂm MM g PR X o] o o~ nf o | o= e 3 ™
° o % " PY do . i) M_M =
o 7A .
= W o T o S
m H 0| N bl e S = -
" ERC Nt = 2 P
_Hﬂ Lo — i — = = 32 o3 >
—~ T — = ~
ﬁ ol ATd HE Wi ﬂ/!,._ Lo N (q\l (q\l A |2 o R %L m W_H/m
CXEREC B
X0 _E g Ay
i =9 - | -
ol ﬂu N N q\ l ol m 32 EO S.L q E_E 0
’ % — e I<p) o) = X0 m W E Har.
o o S R o & o B _v_ﬁﬂ
- % oE W O|E B o mm%@ri o
M zo H ~
M do & i o 12 W 1ﬁ o
ﬂv/! ﬁ. — [q\ | ~ ~ S e i_u % ,D_. “_Aﬂ umwc
: = ° ) —~ 0
o T e = T
< R ISy = o o 2 = H_Oﬂ B 1_Wv ~
= S =r =~ = ﬂ_Tm — U.:l O_E
=ww [=o#& & |8 T EE Sy
X HE o w2l - _ — Koy 5 P 0T
| — S K K s N_..._ oF mm )
W= N Ao F R ™ 7 A oy o
—_— o — O] [
NTY e < T L
N e ML\ o\ ! _1._;:% ) =
o) = =
e W Sz Em "
Nﬁ m.u E__u Ny ,AI _A/ i ﬂ fm M
X ,MX.H 1} EO E.r. 1~_/|1_ m — — | — = 2 . W_.* = & E._ N
— 70 jdo il =
ur o N oy % =] B — | — o 2 W S x4
— © =y mm 2= X &
T g
7o - ! Nfo Mo b4 T T BB B | % o o B o=~ % ity =
ol S ena e b e R T
= e |3 w o Tow TN

- 202 -

¢

o] Ha

1

T

.
o}

[



v
N

3 o}

bedl Ba

S

o

A SAES B

S

=

=
i

2]

AW AR B8 ogolth

O & HAolA 7N

o]

=
=

BAAFS AEE AHEH ARISE Ao )

oy
o

LSS

]

|

Quid

7

sng 9
AR BE

47 ol A

L
)

Bl

HAE 53

o #

of g o] ot

S}
=

=

Aoz d#A Ao

%

=9

2k A oA Al <

S

=Z5Y £

il

§ Sy uEFel A

X
s

o
o

Wupgol WX Ag7del wHA A e JHE AEHL Utk ofd A A=

Aok A}

o= olojd F gltk

\

»AO

o <
e T
< =
| of
TR T
oy <
hN o
,ﬂw ,_mv.ﬁ
n L
N o
AR

o
i il
" )
— wr
o <
H —_
= Jo
i Mi
| o]
‘WM Z.#O
-
28
Njo o
Nz 70
—_ 7o
& A
ﬂo

—_
X _
G
S

0
o <]
® 2
2
e -
Nk —_
X
B Kirw s

Top

0

o
e gny

&7

o|J
bSS

I

S A%

of H

A
Ale) Zabet e 27t FEA g e, A

El e

A= AHEE I .

W

M A 857 ©]

ey

3 o8 AF7F JYHT Yoy,

Al o

=
ai

oz A

felol A dad 2

- 9

H

N
o

e

)

- 203 —



O TE# Fold 2FEEHE O-GlNAcylation ZEE sl FHFA%] vgg
T BHAsY A= d§ SFF oo,
- BFof HRtA AMEA P O R FEEHE O-GleNAc modification©] o8] 71 AW o] <l
o] Htt= ARdol e ozA AMER AR HFEHAR.
- B Aol epigenetic modifications &1ete] WhHrFo] TR 9 ok
2713 Abole] dHBAAE trEsts AT 71U M 2 AN FATE AT

ATE Tt Bl s FEEHs T THIIA ol Ziosilen, &4kt

PhytochemicalsE9] &5 IRJFL2ZA NMEL AW XA el 74T o= 7|0y
A=

B AT AR w07 SHARE BAE FolA FEES /M AFNLE F
S FEFEE olojA $4% E¥2 /) UEJL B o= Jgen.

S SAHURY FEFERY ASAE AY 5 Az AR EFNE o|SHYL AAH S
NEE B FHAR SH@TAEE AY) F BATE AAAT FF I
EAS oY, G MU B oA 5O V54 BT 9ad HoE AT

3 o] &, H&A (Hulel), #st - MIAAE SBA S, DAL, p634-635, 1994.
T+

U = W N
e
Hy
X

. “OECD Principles of Good Laboratory Practice” Organisation for Economic Co-operation
and Development, ENV/MC/CHEM (98)17(as revised in 1997)

6. “AR7IsHF 71 R B T4 Aol BT FA7 AFAFEFLTA A A
2018-73 %2018 9 10 ¢ 12 ¥)

7. “o|oFETY FAANGIE" AFFEFJIAA A Al 2017-71 52017 ' 08 € 30 ¥)

8. “OECD Guidelines for the Testing of Chemicals, TG 408 (25 june 2018) ‘Repeated Dose
90-Day Oral Toxicity Study in Rodents’

9. ATSDR-Agency for Toxic Substances and Disease Registry (2008). Toxicological profile for
cresols. U.S. Public Health Service in collaboration with U.S. Environmental Protection
Agency (EPA).

10. Regulation of gastrointestinal motility —insights from smooth muscle biology. Nature
reviews Gastroenterology & hepatology, 9(11), 633.

11. CentralBio-Historical Control Data-Repeated Dose Toxicity, 2020.01.30.

- 204 -



A= B ONEJIAE 715 AAF AL

ATFMNEEIA =

(9 +) Discovery of new health food materials for eye protection using Aralia
and Xanthium, and development of new products

o
[9p)]
o
®
=
A 0
z | & i
— o™ [aN]
[aN]
S
[@N]
l
_ o o
2| o
— o
> o o
S
[N
~
~
JI
B
10
o o =
of of
I
o o Lo
o o o™
o3 < o)
[aN] o o
o o N
b ~ fqp)
]t
= | Tr sl
B @ il
= M x| o
- | N
BN s
el

o
8

A

X

—I‘]]

=20

7}
Z

e

[

<HEHZA

T 7]

B

_z.#o

(1,023,335 ¢1)

O ATAYL Bx Y 47}

—

ol
o
il

T

il

B
)

B

O

gl

.?_

5 2871

o

=N

Zlolt}.

L

R

]_

S

N

o @d7us 3 A

o

o

o
o
oy

i

=K

ofu

iz

171
n<

9

e

o

=

hul

3} validatio

Aol #4

I
Fysta, Aol o

= =

™R
o
—_
jpng

Y
H
XY
ol

i AA A

[

5

[e)

EENp

ol
ES

FaL Al g

9

e &y

o] FANAA -

o_m

o

or

oy

e

)
%

+

ol

NI
Ao

]

o

Hp

- 205 —




B

=

N

K

o

%!

-
o

@ FEH} ZolAFE=e] &

il
IS
B!

o

o)
o

ATNE HdEZ 0]

- AR A A A AUY #A o]

No

B

o

#
1o°
Mw-O

Y
X

u

- O-GleNAcylation¥ OGT# @ 3} <l
- Clusterin promoter®] methylation2}<l

oy

- OGT$¢ AMPK ZH&-

© FFA=ZAH FEF Fol%

No

3ol

=
T

A

X

Al

AZAIL F7FsHA

=

E=E25A

o] &3}

=
=

2}

® 7119 - TonEBP9 NF-kBY

2 1o wel NF-kBY

75

=
o

ool

SRED

X

- TonEBPS] od 3} A

%
%

o

Aol o 5Ae] %

A=A =

3k 2ol M3

3]

N o]
A5 AL Fo]E599H, TonEBP &4 o} Yy o]

[e)
T

o]

0

A 8l AR s}
TAEFA W dAHEAD FI

,.mo

M

e

7] 913 A EEd

3

wapla, 4o FH4E& #d

3}
s}

of thal A

h=y

ol A5 5 E

®

o
o
jant

o

el

="
iz

K

O 74 843 4 A9

dol &of PCT =49

RN
o

7}

]

NFYLAAE TS8R oH

ol
=

o#n._

o

A

)0

i)

!
e

e

A

Njo

o) 3] AL} 5

943

=
=

RS

- 2UEE ALgo] 2719} w3l

<0

=

o
b

A& dgat Az 2

- 206 —



=

% 9

S e) AT AT ok T

2458 % A UeA0] BaF §ee fejgon

BE EE FASAE olEY

- 207 —




	두릅과 창이자를 이용한 눈 건강증진 식품소재 발굴 및 개별인정형 기능성 신제품 개발
	요약문
	목차
	제1장. 연구개발과제의 개요
	제1절. 연구개발 목적
	제2절. 연구개발의 필요성
	제3절. 연구개발범위

	제2장. 연구수행내용 및 결과
	제1절. 연구개발 대상물질의 성분 및 분석법 연구
	1. 두릅추출물과 창이자추출물 제조
	2. 두릅추출물과 창이자 추출물의 분획 제조
	3. 두릅추출물(MDF101)의 성분 분석
	4. 두릅추출물(MDF101)의 기능/지표물질 탐색
	6. 두릅추출물(MDF101)의 지표물질 분석 및 분석법 validation
	6. 창이자추출물(Xan)의 지표물질 분석 및 분석법 validation

	제2절. 연구개발 대상물질의 비임상 효능 및 기전 규명
	1. 당뇨동물모델에서 두릅의 망막에 대한 효능

	제3절. 두릅추출물의 안전성 확보
	1. 두릅추출물의 유해물질에 대한 안전성 확보
	2. 두릅추출물의 동물에서의 안전성 확보

	제4절. 두릅추출물의 인체적용시험
	1. 인체적용시험 계획
	2. 윤리위원회 심의결과 통보서
	3. 인체적용시험용 식품
	4. 연구대상자의 선정기준, 제외기준, 목표한 대상자 수 및 산출 근거
	5. 연구대상자 모집계획
	6. 연구방법
	7. 인체적용시험 결과

	제5절. 두릅추출물의 기능성원료 개별인정 신청을 위한 자료 확보
	제6절. 두릅추출물 대량생산 및 제품 생산
	1. 대량생산 공정 개발 연구: 산업적 추출 조건 확립
	2. 두릅추출분말에 대한 품목제조보고서
	3. 생산된 두릅추출분말에 대한 시험성적서
	4. 두릅추출물을 이용한 건강기능식품 생산

	제7절. 두릅추출물을 이용한 건강기능식품의 사업화
	1. 판매전략 수립 배경
	2. 경쟁제품 현황
	3. 경쟁구조
	4. 사업화 방안
	5. 판매 확대를 위한 새로운 시장 확보 방안 모색
	6. 사업화성과 및 매출실적


	제3장. 목표 달성도 및 관련 분야 기여도
	3-1. 목표
	3-2. 목표 달성여부
	3-3. 목표 미달성 시 원인(사유) 및 차후대책(후속연구의 필요성 등)

	제4장. 연구 결과의 활용 계획 등
	참고문헌




