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- A FE=o Tigkel 179 v, S5 A FE2&2] Tigol 3752 yehd

6 HTt ABSGA mAAA S5 BF FE2E 43 FA 2 BM 74 <
A 3Y 3(3 day post fertilization, dpf)e] #| B e}z A Y (zebrafish larvae)S 3 E ]
gl &A

- Aol 49 100vte] o] A B eI A= dpf 3~5 71ZHs¢F 23 5 mg, dpf 6~10 713t
ok o= H|uo} 5 mg, dpf 11~13 59 AZAE 30 mge A3

- Aol A 100wz o) Al B}y Al= dpf 3~5 7|Z-s¢t ZE¥ 60 mg, dpf 6~10
7135t ol2H|v]o} 60 mg, dpf 11~13 &< AZXAE 18 mgS A

Feed
Days post |
fertilization (dpf) "‘,' 5 " 13
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High-fat diet (Ro, Art = 60 mg) (Feed = 180 mg) 'I HF group
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T OFNAE AlBe}t
Ao =RAS Ml=brt dasts AR UEld

©® B 2 RN Fo A FE= A% @9 Fst &5 FU

- o920 Al streptozotocin (STZ) (Sigma, St. Lois, MO)E 50 mg / kg AFo=2 B7F 4
TS

- 12 NZF EF rke s dA g 2 d B FAE

-AgA= W 2§ E Y (o= 15 / group) Wl B ICR A5 (NOR)e}F STZ #%
A7 OME 0.5mL S/FTE 19 1 3 A7 FAF

- STZ §4 k-2 GGE 100 mg/kg (GGE 100, =%47H 2 GGE 300 mg/kg (SGE 300,
TSN E 1 d 1 3 AT FoAE
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E
204 r T T T ; ; T .
NOR DM 100 300 NOR DM 100 300 NOR DM 100 300 NOR DM 100 300
GGE (mglkg) GGE (mg/kg) GGE (mghkg) GGE (mg/kg)

- NOR DM 100 300

GGE (mg/kg)
- Ao FAE vngt 2 G vpexs OF vE S5 A FEES FAS vex
o] Aol 277t FelHow & AL AT

(10) F3x= &4 71d &H
- GE, GG03, 1-dehydro-6-gingerdione ¢] PTP1B, DPP-IV, « -glucosidase A3l &S &<l
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Sample 1C50 (ug/mL) Sample 1C50 (ug/mL) Sample ICs5¢ (ug/mL)

Diprotin A 17.5 Diprotin A 1Z:5 Acarbose 1302.8
GE ND GE ND GE ND
GGO03 ND GGO03 ND GG03 ND
GD ND GD ND GD ND
The half-maximal inhibitory concentration (ICs). The half-maximal inhibitory concentration (ICs). The half-maximal inhibitory concentration (ICs).

PTP1B DPP-1V a-glucosidase

D ¢s4te = 2
g2l

oft

= AlBguA) =g A Diazoxide(DZ)E ©]&3%+ Karp channel

- Karp channel A 27} Ql&d &1 39 17%‘1 AEE IdHA o, G5 ABZGIA =d
ol 4 Karp channel2 =}¢sl+= Diazoxide(DZ)E 3l Karp channelel] tfst #AHE 32l
S =

A

150 hd
*x \
i

Pancreatic islet size (%)

(12) vt 7= w2 o Ho|HHF, AT, STHAF 4

Food consumption ~ Body weight Water consumption
Group FER*

(g/day) gain (g/day) (ml/week)

C57 mice (each n=6)

Normal control 140.74 + 11.46 6.67 + 1.72 472 +1.22 76.25+ 4.73
HFD control 130.09 £ 7.84 20 = 1.397 1537 + 1.07%  124.58 + 25.48*
GE (mg/kg/day)
200 105.41 + 9.59 18.26 £+ 0.96 17.32 £ 091 80 + 2.88"
GGE (mg/kg/day)
50 104.17 = 10.10 14.41 + 1.61 13.83 = 1.54 77.5 £ 4.28
100 116.05 £ 9.55 1420 £ 1.08 12.24 £ 0.93 84.16 + 4.78"
200 109.83 + 9.27 1427 + 1.87 1299 +£ 1.70 80 + 4.00"

Al fE uhgse] AW, Aol HHF, ST s B A uw gz
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WA 2 SeAATe] % A% FERS Fol@ TolA fodow
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L

(13 Hgt = wp-29] B7)FA, @Y E FHAFH

Relative tissue weight (Tissue weight (g) / Body weight (g))

Group ] ]
Liver Kidney Spleen
C57 mice (each n=6)
Normal control 3.7%0.1 1.3+0.1 0.31+0.1
HFD control 53402 0.8+0.03 0.2+0.01
GE (mg/kg/day)
200 2.740.2 0.6+0.04 0.24+0.02
GGE (mg/kg/day)
50 2.840.2 0.8+0.03 0.2+0.01
100 2.71+0.2 0.7+0.02 0.2+0.01
200 3.210.5 0.9+0.02 0.240.03
- R R vk YR 8]l Az 2 Wske Qe A g
Glucose Triglycerides Total cholesterol NEFA
Group HDL (mg/dL) LDL (mg/dL) GOP(UL) GPT (U/L)
(mg/dL) (me/dL) (me/dL) (mEq/L)
C57 mice (each n=6)
Normal control  37.0415.1 3684106 5352127 435252 80+08 1205443 8 5152232 1.740.2
HFD control 57.0+20.3 47.0£22 136.5+10.5¢ 655249 18.5+1 3% 2353247.1% 225 8+46.1% 2.520.1%
GE (mg/kg/day)
200 6982239 538251 106.5+5.3° 583210 13.022° 16332496 109.8+11.3" 24201
GGE (mg'kg/day)
50 80.0+152 553440 103.0+7.4" 6341 11.841.0° 133.0499" 91.3+130" 23+0.1
100 743296 558249 105.86.5° 633267 13.5+3.7" 1528+393° 13582694 22201
200 8554173 478463 115.5+21.8" 603+6.6 14.3:1.7 155.0+15.2° 153,5+27.4" 2.0:01™

-89 f5 upe2o dAxFE gl A3 vvk 7oA =718l Total Cholesterol,
LDL, GOP, GPT, NEFA7} S A7}S F4% oA FoF o=z 4ast AL 894l

(14 W= w29 HRAd AR, S FAAY TE <l
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Figure 1. The number of cells with chromosome aberrations in Figure 2. The number of cells with chromosome aberrations in

he absence S9 mix (24 hrs treatment). ; x .
the absence of mix (24 hrs treatmefit the absence of $SY mix (6 hrs treatment).

- TS UAEASEIHS] 6 AZE A Y 18 A g Ee] RE A BT (185.19, 555.56,
1666.67pg/m) o A ©]’3% 71’3 (aberrant metaphase, gap-)e] RHIE=E SN =T3
Hwet S o SATgHE Fo3F 715 #2S + S
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Figure 3. The number of cells with chromosome aberrations 1n

the presence of S9 mix (6 hrs treatment).
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(b ICR vhe2 BFAZE o) 88 FHAZFEED 2949
® AFNE

- NPEA ZHARFEED gF BAA §

GHERAY Z R ohpo BAAES ol %

B 15}54 7]_% ARE A7) 95k
a- [e) s
- A% 8 FH FA vhezdd ANdEd S5
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3& e

SRAZE AT £ FENE} A L5

~ B Al A P ok 4000 Al Thel A
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S
- 39, AR Asgun

) EE 2EA gEEY Hm A 848 27 B2En
(p<0.0D. AZZA4 A&D 500 7R AET T A4 d+ (PCE/(PCE+NCE)S Hl&
e BE NPT RolPolA RFA dE2TH Nm A FRT THAEY FHAAE

UEHA] 3t

@ A7
=A< ®7Eet7] $eke] k-2 (ICR mouse) =<4
RAe. 7 4 & =3/ AF 8 FHY v wEEE
. =4 & BasRaol &astd zAsIA o™ AnAH
I —Hh/\lﬁ*«l E‘r?ﬂlmﬂﬂl“: :
o BIAl & : 500 mg/kg bw/day, 1000 mg/kg bw/day, 2000 mg/kg bw/day
EAF : 500 mg/kg bw/day, 1000 mg/kg bw/day, 2000 mg/kg bw/day

- AR A 7 3 rhElY TR GAH S AFESIAT dRAE A, dAF TR
E AFEZ FofF 500 mg/kg bw/day, 1000 mg/kg bw/day, 2000 mg/kg bw/day)ell A]

2E
Eol3ade] #EHA dds. duAge ARE 712E 2000 mg/kg bw/dayEs H 1
B g 3o EAPS AASIHOoH, BEAFA= & 4 Alold] EAd 3 A
A7} glokn BEste £zl AHEE S

- BAE A3 nE ANIEE BT (500 mg/kg bw/day, 1000 mg/kg bw/day, 2000 mg/kg
bw/day)ol A Al-EE H Eolgt dntFAto] THEZR Zfom, HA AT F EA
AT 7+ FIA iz vlusty 533 A2 S Y94 YA
Zdw. MA T 4000700 EAY A FolA #HET LAFLNEE B
A]@%@—?—@% (500 mg/kg bw/day, 1000 mg/kg bw/day, 2000 mg/kg bw/day)oll A F-&A|
23 Hlwete] SAHCRE Fo3 AAE HolA Fohe.



historical control

Tahle 1.

Test results (main study)

Dose

(p<0.01)
of ¥ BE FolFolA YA o=
VA ke

=23 P

CESE PN B S

data (Annex 3)2] ] <ol ¢

=9 AA
AR

L

Annex 3. Historical contral data

Histarical cantrol vahies of marenuckated polychramatie erythrocytes

— (/g Agimal  MNPCEAQN0 PCEs  PCE/(PCE NCE)
bw/day) T MO TIPS
1 0l1& 052
2 018 048
b Vehide 0 3 015 050
control 010 052
5 030 (IR =+ 00m 050 (05D = 00D
i 008 050
» 7 Q15 051
=00 8 008 051
9 008 052
0 023 (012 : 00D 047 (0S50 + 0.02)
1 03 051
_ 12 028 048
_tl‘:; FSAZAR¥E 000 1B Q15 050
M o 048
5 030 (025000 055 (050 + 003)
030 051
T s 055
0 % 13 051
9 05 053
2 013 (020: 000 052 (052 + 0.02)
2 1243 T
2 1030 045
]:“’n“‘:l]‘ MMC 2 B 1245 039
N 1060 051
% 993 (11 + 12Des 045 (045 = 004
A ETY AdFENEE BIFA =T

Hla A BAHOR fol3 Aolzk

v

tod SAA

ol

o= fe

et

4YT F ogy 48T )

JHER o] Alg

[ MNICE)

MNPCE/TOTAL PCE
Dose 9

Range
(MNPCE/TOTAL PCE %)

Crroums » L]
" Img/kg )
Mesn<SD. MIN MAX
Negative control 0 020 = 006 008 032
Positive cantrol 2 1052 + 121 810 129

Histariea] control values of palyclzamatic evyhrocytes (I'CE)

to total erytwocyies

PCE/NCE+PCE

Range PCE/NCE+PCE)

Growgs Dase
Img/xg) Mem=SD MIN MAX
Negative control 0 048 = 006 036 0RO
Positive ¢antrol 2 042 = 007 028 056
Z &= =] X =z, = =
FHstol B W AWEY FHABFERTE B AHe)

S

e
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(Mh. FsAZLFESELY AEEASIHIANE
O A7HE&
- APEE (B 0 SSARFEEDY e ole] g Edwo] A4 ARE ERIs)
71 98 sl 2~8d &7 #F2 Salmonella typhimurium TA98, TA100, TA1535, TA1535,
TA15377 EFRER Q74 #3% Escherichia coli WP2uvrAE AL83te] - oA}
Yo E BAEAHIAH S HAEAES.
- Ag-& Preincubation W& o] &g AFEH

d=de 2AEGE. EARCAA Y] HE&sEE A5 Hsh
5000 pg/plate F=2 3t F=ZAZA IS AAE

@ a74a%

- BEAPANA Y HE&FEe AABES st 5000 pg/plates: HisEE st FH] 3% S5tk
A sEFon EAAANEL AAS 1 A, M) TAI8 2 TAI535 #FE 5000
ug/plateo| Al o] AFA 7t HEEo] KA NE UYEtE HAFEQ 1667 ug/platea
HAuerr HASAS.

- AR = 1’41/\}% Ao BE 74 SANETH vt AR FEETI H
AR = 7t #FFHA ks (Appendix D).

- %37376/\]3“’ HE O E O5d 22 E0AE EAYES AAT

S9 mix (-)¢] TA98, TA1535, WP2uvr ¥ :
0, 62, 185, 556, 1667, 5000 ug/plate
S9 mix (-)¢] TA100, TA1537 +F :
0, 62, 185, 556, 1667 ug/plate
S9 mix (H&] BEE ¢
0, 62, 185, 556, 1667, 5000 ng/plate

- BEAYOA 2 v HE AFEHAS A A, FHHe TAI % TAISS H+5&
5000 pg/platecll Al o ASA3|7F FFE oW, TAI00 R TAIS37 #FF+ 1667 g
[platedl| A o] ASA e 7F BHFEAS. T AHFHEE WP2uvrA 59 thAEAH 9
LE wrdAe AsAEr #EEA Ge ARHH 2 dARAEAHY B FF0A =

3]

o)

},

a1 L

Aoz viste] PO BRYTE B o] Frhe BIHA W

Base-pair Substitution Type {$9-) Base-pair Substitution Type (53-)
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Frameshift Type (59-) Frameshift Type (59-)
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(@P. SD HEE 0| LT FSAAFTESEDY B3I AFFA FHAF
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Figure 1. Body weight changes of male rats Figure 2. Body weight changes of female rats
- AYFE A RE ATFRY PPAR, Sol@ §AaWL BEIA Uk,
Sex: Male
Group(mg/kg)
Organs Signs G1(0) | G2(500) | G3(1,000) | G4(2,000)
All organs No gross finding detected 5/5 5/5 5/5 5/5
Sex: Female
Group(mg/kg)
Organs Signs G1(0) | G2(500) | G3(1,000) | G4(2,000)
All organs No gross finding detected 5/5 5/5 5/5 5/5
Number of animals with the signs / Number of animals examined
- olate] A Hol, AXF< Sprague-Dawley HEZS o] &3l ANAELDS @3 ATE
oAetAS W, AEEFES BEHA FUa, AFEE T BEd 5old WHIte #F
HA sk



Summary of mortalities and clinical signs

Sex: Male
Group(mg/kg)
G1(0) | G2(500) | G3(1,000) | G4(2,000)
Mortalities No. of dead animals % 0(/) 5 Oé 5 06 5 06 5
.. . . . 5/5 5/5 2/5 0/5
Clinical signs | No of abnormalities detected Salivation 0/5 0/5 3/5 5/5

Sex: Female

Group(mg/kg)
G1(0) | G2(500) | G3(1,000) | G4(2,000)
Mortalities No. of dead animals % 065 065 065 065
- . e N 5/5 5/5 3/5 2/5
Clinical signs | No of abnormalities detected Salivation 0/5 0/5 2/5 3/5

Number of animals with the signs / Number of animals examined

- kA B AN S4TSR T e AR 2,000 mgkg oldow &

(mp) SD AE=E | &3 FFARFESELY 2F WE ATFS SAHANE

© d7U&

- B Alg-& Sprague- Dawley(SD) As & -5 A= ANFEZ] SSAGFESELS 2 F
FE ALES 39S v YEhUE EAS ST, 13F iR AFRS SAAFHY] &
‘%k% A3 HS}OE] A A5
- A=A 5004 €FT), 1,000(5827) 22,0008 F) mg/kg/day £ o2 AT
S AAs R A Uz vk
- A =

@ A7dz
SR AYE SDAE o S AEe] AWELY FHARFERUL 27 B ATES 3
9e W Y 54 2L, 137 #E ZTEC] SHANFY §F¢ AR I

shel A AT,
- AN@EZH 2 50004 &), 1,000(F

o e FA A2 T,
- AP B ATE, GVFY, AFW, ARHAS

(o) [}
AL BAABEA A, 37 FF R FARAS BET,



Summary of Body weight(g)

Sex : Male
Week Group(mg/kg/day)
G1(0) G2(500) G3(1,000) G4(2,000)
0 202.87 = 7.06 (5) 201.94 + 499 (5) 204.18 + 6.63 (5) 206.52 + 9.75 (5)
1 27195 + 11.67 (5) 271.24 + 546 (5) 276.18 £ 1049 (5) 272.48 + 16.86 (5)
2 326.18 + 16.06 (5) 318.76 £ 559 (5) 336.21 + 1242 (5) 32255 + 22.53 (5)
Summary of Body weight(g)
Sex : Female
Week Group(mg/kg/day)
G1(0) G2(500) G3(1,000) G4(2,000)
0 167.16 + 4.22 (5) 167.98 + 4.31 (5) 168.36 + 5.38 (5) 167.09 + 3.99 (5)
1 197.32 + 450 (5) 200.47 + 6.72 (5) 203.69 + 7.61 (5) 199.57 + 582 (5)
2 22452 + 8.03 (5) 22295 + 6.02 (5) 23253 + 11.28 (5) 22143 + 10.71 (5)
AH 717 FoF - 4= 1,000 2 2,000 mg/kg/day Al ATe] ANAFENA Fo 25T Ak
Mo fodol HaH.
FH9 A$, 2,000 mg/kg/day Al A#EANA Fof AZ {FAFAHES EHa, 1,000

mg/kg/day AlgT AHolA TS 5-8 Lol §AS Holty I ALy H3 das &
Ze] 7%, 2,000 mg/kg/day AP HeloA Fo AF FAES Holtk 14 dFH 43}
, 1,000 mg/kg/day A @Te] A9 Fo] 5-8 Lol ZE AAdA FAL Holt} o] F

1\

o

ot AWEA Fof AFoln ANH BAFFS UBHIL 3B Fols #EEA
ool YAHQ Ry o] oF OB ARHY SH%H oue gt OE B
=)

FAZFE AL, &5 RE AGTAA AGEE L Sold YuFye BIHA
OJ-O}-.Q_

L =1

A, -7 BRE ADTOAA Adedd ddd AR 7o HI=

ARAHF SRAT -5 mE APTlN APRAF Bd® FAtHoR folw

Summary of daily mean food consumption (g)

Sex : Male
Week Group(mg/kg/day)
G1(0) G2(500) G3(1,000) G4(2,000)
0 2576 = 157 (5) 2402 = 052 (5)  27.86 + 330 (5)  27.75 + 2.64 (5)
1 2948 + 3.44 (5) 30.35 + 1.32 (5) 3142 + 1.19 (5) 29.07 + 0.77 (5)
2 2830 £ 502 (5) 2849 + 145 (5) 3198 + 1.96 (5)  27.11 + 1.29 (5)




Summary of daily mean food consumption (g)

Sex : Female

Week Group(mg/kg/day)
G1(0) G2(500) G3(1,000) G4(2,000)
0 25.76 + 1.57 (5) 24.02 + 0.52 (5) 27.86 = 3.30 (5) 27.75 £ 2.64(5)
1 2048 + 344 (5) 3035 + 132 (5) 3142 + 119 (5)  29.07 + 0.77 (5)
2 28.3 + 5.02 (5) 2849 + 1.45 (5) 31.98 + 1.96 (5) 2711 + 1.29 (5)
- SAAY 24T, ¢ -5 BE AYTAN APRAT BUE FAGHOR folB
Hote BUHA WL,
Summary of daily mean water consumption (g)
Sex : Male
Week Group(mg/kg/day)
G1(0) G2(500) G3(1,000) G4(2,000)
0 3551 + 889 (5)  30.60 + 311 (5) 3645 + 957 (5) 4349 + 1881 (5)
1 4124 = 843 (5) 3749 + 1819 (5)  39.60 + 7.30 (5) 4846 + 12.05 (5)
2 3893 + 1169 (5) 3234 + 011 (5) 4230 + 11.09 (5) 4539 * 15.63 (5)
Summary of daily mean water consumption (g)
Sex : Female
Week Group(mg/kg/day)
ee G1(0) G2(500) G3(1,000) G4/(2,000)
0 29.90 + 6.62 (5) 31.07 + 5.55 (5) 3261 + 3.14 (5) 27.08 £ 0.06 (5)
1 2639 + 476 (5) 3214 + 518 (5) 3816 * 1713 (5) 3099 * 0.56 (5)
2 2995 = 1318 (5) 2822 + 113 (5) 3439 + 630 (5)  31.38 * 13.06 (5)
- 2AA AT, ¢ 5 BE AYEA AYEAT A BARACE fo WsE B

ZE A sk



Summary of urinalysis

Sex : Male
Group(mg/kg/day)
Test ltem G1(0) G2(500) G3(1,000) G4(2,000)
Glucose Negative 5/5 5/5 5/5 5/5
Bilirubin Negative 5/5 5/5 5/5 5/5
Negati 4/5 5/5 2/5 4/5
Ketone body ceatve / / / /
Trace 1/5 0/5 3/5 1/5
Specific 1.010 4/5 5/5 3/5 4/5
gravity 1.015 1/5 0/5 2/5 1/5
Negati 5/5 4/5 5/5 5/5
Occult blood egative / / / /
1+ 0/5 1/5 0/5 0/5
. 8.5 5/5 4/5 5/5 5/5
P 9 0/5 1/5 0/5 0/5
Negative 5/5 5/5 3/5 5/5
Protein Trace 0/5 0/5 1/5 0/5
1+ 0/5 0/5 1/5 0/5
Urobilinogen 0.2 5/5 5/5 5/5 5/5
Nitrite Negative 5/5 5/5 5/5 0/5
Negative 5/5 5/5 4/5 5/5
Leukocyte
Trace 0/5 0/5 1/5 0/5
Color Straw 5/5 5/5 5/5 5/5
Summary of urinalysis
Sex : Female
Group(mg/kg/day)
Test Item G1(0) G2(500) G3(1,000) G4(2,000)
Glucose Negative 5/5 5/5 5/5 5/5
Bilirubin Negative 5/5 5/5 5/5 5/5
Negati 5/5 5/5 3/5 5/5
Ketone body cgave / / / /
Trace 0/5 0/5 2/5 0/5
. 1.005 0/5 0/5 1/5 0/5
Specific
) 1.010 3/5 5/5 2/5 4/5
gravity
1.015 2/5 0/5 2/5 1/5
Occult blood Negative 5/5 5/5 5/5 5/5
7.5 0/5 0/5 1/5 0/5
H 8 1/5 0/5 1/5 0/5
P 85 4/5 4/5 2/5 5/5
9 0/5 1/5 1/5 0/5
) Negative 5/5 5/5 4/5 5/5
Protein
Trace 0/5 0/5 1/5 0/5
Urobilinogen 0.2 5/5 5/5 5/5 5/5
Nitrite Negative 5/5 5/5 5/5 5/5
Leukocyte Negative 5/5 5/5 5/5 5/5
Color Straw 5/5 5/5 5/5 5/5

Number of animals with the sign/number of animals examined

- WAgH AN, ¢ F RE AGEAN AFEAN BAD FAGHOD foF W
st BBHA Y.
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Table 7-2, Serum biochemical values of female rats
SUMMARY OF SERUM BIOCHEMICAL TESTS

STUDY © NTI158-00140 SEX ! FEMALE
GROUP my/ke/day )
T I Gl G_nla-ﬂ S d&u.cma GAIZ000)
ASTHILVLY 114 = 2 (3 m_ : 1 5 106 + 0 G W o+ 20 (5
ALTUL) 30 + 6 (B) 2 + 4 () B + 6 & 2 : 3 G
GETMIAI 020 + 045 5) 000 + 000 T oS
.-\L'I:";IJI"-L.I 42 = 13 (W .'i-";.'i t 9 (5 6 t ".";I;?mt.:r“u
BIL e/ ) t.n.r-’" .:”-l.r.usz:'.,n UL-JL’” * I1.-L;I.'.5.J. uuz - I}U’qu: + 00l 5
BUNUe/dt) 164 + 36 ) 136 ¢+ 21 (3 (26 + 23 G 137 + 47 ¢
: ) 049 + Q14 () 041 ¢+ 004 (5) 0B + 008 51 O + 007 (5)
I- Ii + 01 @& 10 + 02 (5
p s BB HE o+ UG
CHOYmgdl) T7 = 11 05 ?'J. + 1‘1 + 11 @& TQ__; 0 ﬁ;
TGme/dt) 14 = 7 @& 2 t & + ﬁl! - n + ? &
PROM(g/di) t u.': (50 60 2+ 03 ff;l 60 t 01 (5
.-\Ln'i;uz t 03 (30 28 1+ 01 & '-z_r t 0l |.:‘>|
A/G ratio™ 006 -u 08 4 0..11'. 5 .Ul-.{) t u.r.;t; i.:'-.l
l.ul.l‘-silt-'f.l.-!“ £ .123.1 '.',-,'1' m"; .1 -:.ﬁl.r.i”fi‘-l St 343 (5
(T-l-‘l{;"r_l-_-'.i! t 302 (5) 4™ + 207 @ .t?r: rlﬁliﬁa
t'-:;';i_:aa-'tltl o + 02 (5) .!u ¢ 02 6 -tn..t. . u.z 1.3)
— s D35 77 1+ 08 15 71 + 03 @
hig'mlb ¥ . 'n_:'; '..;31. 20+ 19 + 02 s
NeP(mmoll) 145 + | (5 144 =+ 1 (3 1465 + W o+ 1
Kmmoll) 44 : 02 (&) 42 + 02 (5) 44 + 43+ 02 (5
CPmmoll) 103 + 2 ) W8 + 1 (5 1@ + | G 18 + 1 (8
- g 5 RE AYEEC U 2PAT, APEH Foloh BAE SAH ojdaAe #

ZE A &%=

Table 8. Gross findings of rats

SUMMARY OF GROSS FINDINGS

STUDY : NT18-00140

SEX : MALE

GROUP(mz/ke/day)
ORGANS SIGNS =
' GLO)  G20300)  G3(1,0000  GA2,000)
All organs No gross findings detected 5./ 6 5/ 5 5 /45 5/56
SEX : FEMALE
ORGANS SIGNS GROUP(mg/kg/day)
o T G1(0) G2(500)  G3(1,000)  G4(2,000)
All organs No gross findings detected 5/5 5/ 5 5 /'S 5/ 5

Number of animals with the sign / Number of animals examined
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Teble 9-1. Absohute organ weight of male rats

SUMMARY OF ABSOLUTE ORGAN WEIGHTS(g)

STUDY : NT18-00140 SEX : MALE

GROUP me/hie/diy )

ORGANS

Gl G21500) G300 (2,000

Body

WA+ 1301 B0 WE21 o+ 545 (5 1484 ¢ 1256 (5) 30040 + 1925 (5)
Testis(Lt) L4453 + Q071045) 14147 = 01970 (5) 13825 = OA285(5) 14781 = QDIGZ (5)
Testis(RL) 14606 + Q066] (5) L4356 » DIASM (5) 13800 = 01125(5) L5071 = 00086 (5)
Prostate (3573 £ 00790 (5) 03448 # 0016 () 04143 + OO (B) 03564+ 0.0644 (5)
Spleen QO6R) + 0130 G)  0UBSS + 0082 (5) (766 + DAMT(5) 08813 + Q0RS &)
Liver 92621 + LATE 93200 + 0434 (5) WLIK6 + 07025 (5) 07506 + 09566 )
Adrenal = -

0278 + 0006 G 00248 = 00048 (51 D028 + OET () Q0256 + 0,004 (56)
Rlendile)
Actrenal )
slln\'.l[ﬁ‘l.l 00251 + 00045 G0 00229 + 00044 (5 00244 « QOUIBS) 00249 =+ D05 15

KidneylLL) 12425 + Q1376 () 12251 = 00736 (5) 13440 + 0062450 12854

+ 0.0H2H (5)

Kidney(RL) L2681 + 01351 B L2087+ 0001 (5) 15833+ 006O2(5) 13067

Hemrt L1723+ D002 (5)  12R34 £ 0B (5)  L2B0 2 01132 G 1.2800

£ 01048451

+ 00807 (5

Lun 13292+ 0104 (H)  LZERD ¢ QOWE (5) L4000+ Q070G L3022 + 043 ()

Brain 20067 + 004l (5) 19995 = 00603 (5) 207 + 00566 (6] 190396 + 03198 (5)
::I::;m 00E + 00016 (51 OOL1T = 00018 () 00121 + 00004 (5) 00130 + 0001 15)
Thymus 06202 + 01023 (50 OF646 + 010VB (5] DATBE + 01046 (5 06280 + Q0588 (5)
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ASHSE, AARAFAE, AL 2A3A A AL, YA AAE DAY
ArE, FHEA,
AF 717 <k ¢ - 5 500, 1,000 2 2,000 mg/kg/day Al@ATo AlRFEA Fof 2
A o7 frido] HEE

o

o)

Aol A9, 500 mglkglday A FFE &= 0~5 <, 1,000 mglkg/day AFFE 2~10 2,
2,000 mg/kg/day AP 5~10 & WY FAES BA, dAS A5, 500 mg/kg/day
AgF 0~5 4, 1,000 mg/kg/day A& 4~10 4, 2,000 mg/kg/day Al&d T2 3~10
F7F Y Az oz fHS B,

=

Foggo] T1E4F 99 NEE 78R3, AsE T 500 mg/kg/day
AREEe AY FUEE o] A BAHA ggth ol APRA Ko AFon
UAHQ PSS UERIL 88713 Fols BEH A go} YAA Bpeyiul o
o) oz ARHM B4 Jut gt Ao WHE. FATIE AHD

-5 RE AGEOIN ABER 8 Sold YNFHe BIHA dge

AZ24 A%, - 5 BE AGTAN AEEAI BA8 A5 BIHA GRS

Table 2-1. Body weights of male ats
SUMMARY OF BODY WEKHT(g)

STUDY : GTI8-00X5 SEX : MALE
WEEK . el —
Gl 25000 G 00) (12,0001

o 1056 W () 21164 BZT (100 212Kl o7 21L% B.16 (10)

1 FAGL ¢ 1038 (100 K176 4 LLIR(10) 287 a57 (100 ZRE74 1z i

7T 1566 (10) 31238 1384 (10 3072 13,83 (100 a4 1508 (100

219 (100 3RO K2 1932 (100 39766 1954 (100 40471 ¥, 10 (1)

& S35 EM 10 ATES LT (100 4a0ES AGL (10 46092 L.97 (1

{7261 TE0) 44964 ¢ ATI(0) 4THN0 %9l (1) 48412 ST (100

il TUET (10 4Ta5d 0600y 618 G35 (10 51394 4516 (1)

TR0 FTEG (10) 50313 770 (10 51334 TLOK (10) 54252 707 (1)

& M SR BED (1) 52240 1092 (100 56147 M.06 (100 56456 A5 46 (100

015 (10) 54444 152 (100 57394 + 37.44 (10) 5RGO1 151 (10

10 W 064 () S8R50 45,10 (100 5H8TR 4008 (10 &0711 81 (100

11 60140 216 (10 58313 §7.96 (100 &BES ¢« 45370100 62743 G007 1)

1= BlaEn 0.00 (100 =602 000 (10 6I51 056 (1) 63923 6L (10

13 62136 M 6005 LAl (100 6204 AR (100 B6TT 357 (10

Gain® 1056 002 (10) 3BR 4R34 (100 W62 NO7 (10 43642 FOES (100

Mean +5 1) (Number of aumals)



Table 2-2. Body welghts of female rms

SUMMARY OF BODY WEIGHT (g}

STUDY @ GT18-0026 SEX © FEMALE

WA Gl (El‘.'ﬂ';i:mmwulhldl?ji: Lo (2, 0000
] 17TT% B (M0 ITTET 4 445 (100 17913 ¢ 474 (10) 17699 952 (1M
1 208 ¢+ 11410 21236 ¢+ B0 (100 21133 ¢« 719 (100 21064 + 1149 (10
2 ZUED ¢+ 1A (100 650 4 1259100 23751 ¢ 10124 (10) Z8059 + 1152 (0
3 24868 « 1707 (1 ZHM8 TEB (100 EGA ¢ 1304 (100 24815 1362 (10
q4 MRAT ¢+ Z0NRN0) ZTIAR 4 ITHRO 100 W4+ 13360100 HA6 186G (100
O A3 ¢ 1946 (100 ZB6T2 1959 (100 ZH69E ¢+ 1740 (1) 274977 182 (1
& 29621 1753 (1) 30034 4 2101 (100 29769 « Z2Z1X (100 29041 173 (100
rd FHZ o+ 2157 (1) 3ME + A& (10 3818 ¢+ IS (1) W7R 1783 (1
B 8B + 21100 ATH 4+ 400 32029 + 208000 N07TE + X024 (100
2 DeR3 + BHN ImZ o+ BTN W9+ BOAD 45 + 195700
] EA + A% X182 4 ZEVECO) /TAI ¢+ EITO0) RO 1627 (100
1 U266 ¢+ 246100 VI3 4 0O 4T ¢ 06710 BB 1675 (1
12 016 ¢+ 3161 466 4 2M\I1(100 IBIKE ¢ 4006 (100 TTED 1724 (101
14 A6 ¢+ MBS MED + [BI12000 NHM ¢ 46.19(10) BRI 1817 (100

Gain® 17651 ¢+ DA 1T 4 JLG A0 17591 « 464000 16140+ 1762 (0

Mean +S1) {Number of smimala)
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Table 3-1. Food consumption of male rats
SUMMARY OF DAILY MEAN FOOD CONSUMPIION(g)

STUDY © GT15-002% SEX - MALE
GROUP s elay )
WEEK
GLO) G201 GAL000 (42,0000

0 2242 + 10 (B) ]13T + 10T B BN ¢+ 2B 6) W51 ¢+ 166 B

1 Z7B + 1MW E 2498 ¢+ 418 B BB ¢+ 136 6G) WM ¢+ 235 (B

w

1w + 22 (5) 1931 ¢+ 123 (5 1849 + 166 6) 1937 ¢ 053 (5

3 011 + 353 (B) 2872 + 3R (B) W53 + 208 B) 31M ¢+ 170 (B

4 063 + 308 (B) 2740 ¢+ 241 (5) 3108 ¢+ 33 H) NM ¢+ 300 (B

w

J40 ¢+ 10 (H W46 4+ 224 B HE o+ 054 G 3012 ¢+ 208 B

f 388 + 153 (5) 2886 + 267 () 078 + 190 6) XA ¢+ 229 (B

7 B o+ 141 (B) 26322 1+ 217 (5) B3 ¢+ 219 B) BT + 048 (5

] 25 + 214 (B 2097 + 28 B 30 + 2W 6) NE ¢+ 242 (B

9 231 ¢+ 34 B 28 ¢+ 1A B 20l + 213 G AU ¢+ 171 B

14 241+ O (B) 2815 + 186 (B Z97 ¢+ 300 B) /AT o+ 202 (&)

1 ZR58 + 29 (B) ZIBR 4 270 (B) 2R53 + 246 B) XW5A ¢ 181 (5

12 2841 = 19] (5) 2ZRI4 + 270 () W5l ¢ 186 G) 2BE6 ¢+ 33 (5)

13 2B67 ¢+ 200 (B) 2491 4+ 263 (B ZWE7T + 252 B) M4 ¢ 345 B

Mex +51) (Number of amimals)

Table 3-2. Food consumption of {emale rats
SUMMARY OF DAILY MEAN FOOD CONSUMPTION(g)

STUDY © GTI8-0026 SEX © FEMALE
GROUP ag/kg/day)
WEEK
GLID (G2(500 G100 (A2.000)

] 18% ¢« 132 (5) 2002 + 045 (B} 19%B ¢« 173 &) 1741 + 280 (B

1 1919 + 277 (5) 1925 ¢ 241 (5) 1884 ¢+ 1R B) 187 + 206 (5

2

1975 ¢+ 260 (5) 1991 * 155 (5) 1991 + 273 G) 1850 + 221 (B

3 1897 ¢« 319 (5) 2009 + 357 () 2052 ¢« 23 B) 2028 + 138 (5

4 2106 + 330 (5) 2061 + 332 B5) 2134 + 1B G 20X + 263 (B

5 26 + 160 (5) 2076 + 28 (5 2102 + 321 B) A58 ¢+ 19 (6

] 1992 =+ 213 (B) 2026 + 288 (5) 1964 ¢ 221 G) 1911 =+ 298 (5

7 1939 ¢« 360 () 1917 ¢+ 287 () 214 ¢+ 314 G} 1763 ¢ 048 (5

K 03B + 28 (B 1870 + 200 (B 054 + 234 B) 1BH ¢ 260 (5

9 220 2+ 22 ) 1913 4+ 243 (5) 159 2 247 6) 1750 = 206 (8)

10 D43 ¢+ 266 (B) 1900 + 156 (50 2100 ¢+ 200 &) 1RZR + 2R3 (B

] 1866 + 347 (5) 1867 ¢ 130 (5) 198 ¢+ 224 &) 2113 ¢+ 161 (3

12 1899 + 263 (6) 1858 ¢ 086 (5) 1951 ¢ 288 &) 18EZ2 ¢ 142 (5)

13 1767 ¢ 12 () 1720 + 136 (5) 1842 + 114 6} 158 + 243 (B

Mem tSD (Number of animals)
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Table 4. Ophthalmological examination of rats
SUMMARY OF OPHTHALMOLOGICAL EXAMMINATION

STUDY @ GT18- 00206 SEX © MALE
GROUPUng/ ki/day)
ORGANS SIGNS GHO G205 (301,000 CAZO00
N % N % N % N %

Right &ye No abnormalites ohserved 6 /5 100 5756 100 6756 1D 5/5 100

Left eye No ahrormalites ohserved 5/5 100 5/5 W0 5/5 1M 5/5 100

SEX : FEMALE
GROUPUne/ ki/day)
ORGANS SIGNS Gl G2 301 000 CAZ00m
N % N % N % N e

Right eve No shoormalites observed 5/ 5 100 575 100 575 10 5/5 10

Left eve No shoormalities ohserved 5/5 100 5/56 10 &H/5 10 5/5 100

Number of angmals with the =gn / Number of wdmals exaneed

- 844 fA F o7 A4, oF -7 EE ARTY BE AAREAA AdEER
BAR 9% Aol BATA YL
Table 5-1. Urinalysis of male rats
SUMMARY OF URINALYSE

q)

STUDY @ GT18-00206 SEX ' MALE
GROUP (ol diy )
TEST ITEM — = k!;_ 7
GO G2(500) ((1,.000) GAZ000
Glumose Negative B/ S 8 J 8 5/ & B /7 B
Hikrubin Negative 5/ 56 5 /7 5 5/ 5 h / B
Negative 2 5 1 / 5 2 ) 0/ B
Ketone hody Trace 2/ 8 1 /7 5 2/ & 1 /5
1+ 1 / 5 3 /7 b 1/ 56 2 / 5
L0065 0/ & 1 /2 5 a0/ & 0/ &
1010 3/ 5 3/ 5 2/ 5 O/ 5
Specife gravity
L5 1 /. b6 1 2 5 4 / B 3 7/ b
1020 1 'f B 0/ 5 0/ s 2 /5
Occult hlood Negative 5 / B B / 5 5 /& 5 /7 5
&0 2/ B 6/ 5 0/ 5 3/ 5
pH B5 2/ B 4 [/ 8B 4 / B 2 / 8
9.0 1/ 8 1. /7 & 1 /7 5 0/ 5
Negative T | 32 1 8 & 7 8 3 /7 5
Protem
Trace 0D/ & 0o/ & 2 ./ 8
Urohdlinogen 0.2 5/ 5 8. 4 5 5 /7 5 5 / 5
Nitrite Negative 5/ 5 - - 5/ 5 5 /5
Negative B/ & 4 / 5 5 /5 4 /5
Leukocyte
Trace 0/ B 1. 7 & 0/ 5 I 2 5
Calor Straw - | - T 8 7 8 5 /5

Number of angpnals with the w@im / Number of aumals exammed



Table 5-2. Unnalysis of female rats
SUMMARY OF URINALYSIS

STUDY © GTI18-(X6 SEX | FEMALE
TP (kg cimy )
TEST TEM G100 tiﬁ'.!:.lll:tlﬁ"tTt'I L I(;.-I] (Xx3) Ced (200000
Gluon=e Negative
Bibkrutin Negative -
Keteme hody Negative B

Specifx gravity

Oceulk Blood Negatve

e _.:I ................. =
il & |

i ) | 1

Proten Negative o 5 ] ¥ v /5 » /' 5
Urotalinogen 0.2 B 5 B / B _-
Nitrate Negative
Leukncyte Negative
Caler o _:~'.I|;=w i 5 o
Number of anamals with the agn / Number of aumals exammed

- dAskd HAE R, A 500, 2 1,000 mg/kg/day Fo4¢] RBC 4], &+ 1,000
nelg/day FeA2ol ROW 77} $ YA 92gst wms) Gasiela, £ L00
2,000 mg/kg/day FoJ7-2] MCV, MCH %], &+# 1,000 2 2,000 mg/kg/day FoIa-2] MPV
FA7F RGA E vas] FsEo, §3EREe Bolx YA, 1 FEs}

Aok vl BF A BRI 48 B GRS

1,000, 2,000 mg/kg/day 1,000 mg/kg/day Fo -2

7 EEA
APTT 437k %34 =29 mad S48590u, 7 45 Aok An shol e
MEHS e 8 B ohe, TE AY FRelH RS Hol: At 9L,
S0 HBAE BEHA ol AW I3 FFL ofd RO By

Sl SR, 1 AL WS ADIte] A E W éz‘é__} m ohuet,
FF-NS FVHE BIEA o AFEL] AT JFL ofd Jo2 By



Table 10~1. Serum biochemical valwes of male rats
SUMMARY OF SERUM HIOCHEMICAL TESTS

STUDY : GT1R-00006 SEX @ MALE
i GROUP (nig/ b/ clwy )
TEST ITEM
GLI G2(500) GACLO00 CAZ,000)
ASTHIUL) 96 it 20 O 100 21 1y 9 . 17 (10 91 1 14 (101

ALTHIUA) 45 & M 4 t 2 (1 40 ¢ & 1y 4 SO B 8 (1]

ALPYI/L) JO o+ 1WA 36 +« & (U 2 + =5 (10 M + T (10)

BILY nap/dt) 04+ Q0 (00 006 + 001 (0 003 + 002 (1 00+ 002 (10)

BUN'(ng/dt) 187 4 19 (100 195 + 35 (100 198 + 35 (100 183 + 20 (100

CRE"(sg/dt) 046 ¢+ Q03 (100 049 + 003 (100 049 + 003 (100 047 + 006 (10

UA (ng/dE) 0% + 02 (100 O ¢ 02 (1 10 9+ 02 (10 OK 02 100

GLUMme/dt) 182 ¢+ 19 (00 18 9+ 27 (1 18 + 13 (100 1™ + 22 (10

CHO'n/dt) 90 ¢+ 19 (100 & + 17 (I &8+

B

(o 9. + 16 (10

TG i/ di) 82 + X (10 58 t 190 B o+ B0 B + 46 (10

PROMg/id?) 67 + 03 (0 64 + 02 (10 65 + 03 (100 &6 + 03 (10

AlBight) 26 1+ 01 (I 26 1+ 01 (I 26 + 01 (I 26 + 01 (10

A/G ratio® 03 ¢+ Q03 (10 066 + 006 (I 066 + 00 (10 06+ O (10)

LDHYIL) 1031+ 541 (100 967 o+ 5T () W3 ¢+ 511 (10 S ¢+ 3 (10

CPKSUAL) S 4 ED o 4m ¢+ 2 00 46+ E3 (100 481« 1T (0

Ca'"{ng/d!) Q7 ¢+ 03 (0 95 t 03 (1o 97 ¢ 02 (M 96 + 02 (0

I (ng/dl) G4 4 05 (100 65 + 056 (100 &4 + 04 (10 65 + 04 (0

Mg *ng/dt) 20 ¢+ 01 Qo 21 0+ 01 O 20 0+ 01 O 20 4 01 (M

Nammol/L,) 13 ¢ 3 (1) 144 ¢ 1 (10 144 + 3 (00 144 + 2 (10

K'mmall) 49 ¢+ 03 (100 45 t 2 1 47 + 02 (;m 50 + 03 OO0

CPlmmol/L) 103 ¢+ 4 000 12 + 2 (1) 18 ¢

(28]

18 (VT (V6 3 m




G G2(500) GA01.000) G000
ASTHIWVL) 87 ¢ 21 (0 K oM 00 8 ¢t IO On =8 15 (10
ALTHIUL) 38 t 16 (1) & g (1 3% g (m 3 f 4 (1)
ALPHIU/L) 148 + (10 149 i 49 (100 I_-l.h' tE2 (1) 13 49 (100
BLYeg/d?) OOE ¢+ 003 (100 007 003 (1) 006 + 002 (10 007+ 002 (10
BUMN ng/dt) 179 + 21 (1) 209 60 (100 177 29 (1 165 + 22 (1
CRE"ng/de) 054+ O (100 056 007 (1 05 « 006 (100 G54« 006 (100
TIA (ng/ a7 t 02 (1 a8 03 (1) 08 ¢ 03 (1 08 02 (1
Lting/ds) 155+ 21 (0 1&2 20 (1 149 + 14 (10 144 =+ 17 (10
CHO g/ dd) A ¢ 30 (10 98 2 (10 110 158 (10 17 17 (1
TG /i) 94 t 50 (1 & 5 B 1) B i3 t& (1 57 t 30 (m
PROYMg/dt) 74+ 04 () T4 05 (10 75 04 (100 77 04 (10
ALBY(gdt) 33 1+ 02 (100 3z 03 (10 33 + 02 (100 33 0.4 (m
AJG ratio® 078 ¢+ OM (100 076 006 (10 078 + 0 (0 077+ 007 (1
LDEYMIUA)  RIT ¢ 476 (100 70 437 (10) &3 + 468 (100 KW+ 45 (100
CPKSU/L) 423 + Z® (100 45 23 (1 438 2A7 o 07 AT (1
Ca™ng/dd) 01 o« 02 (0 98 04 (0 90+« 20 (1) 99 + 04 (10
I T pg/d2) id 4 08 (1) 53 06 (1 53 05 (1 50 05 (1
Mg mg/dd) 21 4 01 0 21 o1 o 21 o+ a1 am 21 0L (m
Na{mmolL) 138 ¢« 2 (10 138 3 (1 138 2 (o 13 0+ 3 (1o
K¥mmolL) 41 03 (0 41 0z (1o 41 02 10 4.1 02 (10
CPimmal/Ll 108 4 2 (100 W@ 2 (1 1M 2 (10 14 + 3 |El
- AT ESAE A, T BEe ATTA AdEEY AdE WHke

Table 10~2. Serum biochemical values of female rats

SUMMARY OF SERUM BIOCHEMICAL TESTS

STUDY © GT1E-OI2E

TEST ITEM

GROUP (ne/ht/day )

SEX ! FEMALE
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11. Gross (ndings of rats
SUMMARY OF

Table

GROSS FINDINGS

STUDY : GTIS- (206 SEX : MALE

GROUP(

ni b/ dlay )

(il 1, (000

ORCGANS SIGNS
1000

SEX !
GROUP ng/kg/day)
G0 CG2(500) LM G4

FEMALE

ORGANS SIGNS

2 )

160} 143 10 14 10

wa [mecngs detected

Number of aamals exanmed

UE
)
i)
i
ok
ox
z
o F
-3
X o
(o
i%
N
EI
r

oo Ax= Hol, &

A%

Sprague-Dawley HEE o] &3sto] 13 F3F WHE A FF A A, AFEH] o
AAAR] ZAH Wsle #EHA gs. wEtA B AREEY F54% (NOAEL, No
observed adverse effect leveD)& 2,000 mg/kg/day® Fet=w, T2 77| (target organ)=

BHHA BhE

(AP Beagle dog&
O AFHE
- B AL S5ARFEELS

o]t &3] AT FAsA= UH UrE]"/]'L F4e A #siA

<l Beagle dogol @3] &&F57F TS
23, ANFEAS

125 9 250 mg/kgo & Folste APEA FIPg AAsle 9 &5 2 1 v

B8] ATEA(1 DI T, 4A70e) HBAHS = F 500 2 1,000 mgkg O 2 A Fo
2 s9e.

- NBAT F ABFES BREA IS

- Qurza BE A 23 BeiAl, 94 500 2 1,000 mgkg BE RE B2
o} 1N TES BEE,

- AEWE BRAT ARED Fojs} BARY AFHste) o) BAHA e

S RALA BRAT, o) A2AL BREA YIS

2



@ d72%

NEL
o B3l

1 ohgfl

e FHALFERDLE WX F Beagle dogoll BE &
AFEAHAS o) dehbs S48 2487 Aske] 5
125 % 250 mglkg ©& Folshz AdEd FolTe
o3 AFEA 1 2D F, 493t 3 EIHE F F

2 AT 22 g

- Q]
=<
dE4
vdd

I%]% Normal Day (0-6 hrs), 1-4
i 2 Normal Day 0(0-6 hrs), 1-4
SEX | FEMALE
e 2 3 rmal Day ®0-6 hs), 1-4
Ii,}.f] 4 Normal Day ((0-6 hrs), 1-4
Appendix 1-2. Martality and clinical signs of dogs(Znd admimstration)
MORTALITY AND CLINICAL SIGNS
STUDY : GT18-00206 SEX : MALE
Groups! mg/hy) Animal ID Signs Ohserved on
: Naormmal Day 000, 2-6 hrs), 1-14
|-E,',‘;](]. 1 Vomiting Day 0(1 hrl
Tearminal sacrifice Day 14
= Normal Day 00, 2-6 hrs), 1-14
|!.{l.:l:_it']f 2 Vomitng Day 01 hr)
Terminal sacrifice Day 14
SEX . FEMALE
- Normal Day 000, 2-6 hrs), 1-14
e 9 ] Vomiting Day 0(1 hr)
Torminal sacrifice Day 4
i Normal Day (M0, 2-6 hrs), 1-14
IE{f,fiU i Vomibong Day (1 hr)
Terminal sacrifice Day 14
- WwHeR A FEIRIE FES] %4480l gol FrIw
T ofa, & /\1'6401]/‘1 TE= Fo 5 143 ool A= o

Appendix 1-1.
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W B3 A, 23 FolAl 9 500
Sojo] o Wahz Fekahgl ok,
]:ﬂﬂ__g:_ J,]_XLH;(] o)o O
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AsHs 9

1,000 mg/kg FolwolA #EdH TE=
FHALAANA A

Mortality and clinical signs of dogs(lst administration)
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Appendix 3. Negopsy findings of dogs

NECROPSY FINDINGS

STUDY . GTI18-00206 SEX ' MALE
,{'I:PLI:"L' '\rii]'—;ul Fate Location Neaopsy findings
(31 (500} 1 Terminal sacrifice No gross findings
G201 0003 2 Terminal sacrifice No gross Ondings

SEX . FEMALE

(21 (5001} 3 Terminal sacrifice No gross findings

G2(1 000 4 Terminal sacrifice No gross fOndings

< Beagle dogell ©3] A%
TEZF BEEYA, 1 9 A

Astg e W, ABEES BAYA agon, ANFYos
FEA Folsh BAY Wt BIHA AP WM, B AQAE TEL BEHA
U G J1FOR B Mol AAEE 250 mgke AFFE o B,

(16) AR =4 JAAHEANE
Oh) ol &4 - A3 "W
O HAF Aol gk SsAGFSED (GGEI Fadd tdde Hrtetr] g
125, T2 8lA, o5 w7/, Adul= AAH LA




W A&

DO 89F
TARSAES | zsygazrw GGEOY)
AE

AZEAHES

1-dehydro-6-gingerdione

HA S A e SsAGFEE2(GCENY FaA A A

ATA 5 < kst A7 125, 72 WA, olF wUHE, f1F dix A
&A1 3
AR Dr. Santosh Saklecha
Ol A LAY A
AAHEAH  AA o1 % Santosh hospital
71
14 54.
A FA WA AFataet Azt o] hx4F3 vlust
o GGEO03 A9 FEAZS H7hgot
ATEF 93t 2. ° °= e
A FA WA AFaraet Azdie o] hx4F3 vlust
o GGEO03 A& FHddS H7igtt
» AYgd = 5 80
i BAE R S 80
A 3 Ao
;;g:“ EHE_‘ T2 | BMI7t 25.00 kg/m® - 29.99 kg/m?Ql 18-604<] Al
2 F98 7|E
PAR B )
194%F 8% % 66r03 240 mge 19 24, A7 4%
&F
713k 125 FA
1% f&4 #7L:
Z1AA vl A3 FEAHANA FEA AFY JFHoE Fo
WA
1. Body fat rate by dual-energy X-ray absorptiometry (DEXA)
2. Body fat amount by DEXA
22 84 HIE
71 vl A $85 9 22 84 BI7HARY FW, 3t ¥
Br1% "

Weight

Body Mass Index (BMD

Lean mass by DEXA (Dual-energy X-ray absorptiometry)
Total cholesterol

High Density Lipoprotein (HDL)-Cholesterol

Low Density Lipoprotein (LDL)-Cholesterol

Triglyceride

Visceral fat area

Subcutaneous fat area

© 0N W




10. Total fat area

QA Bk

1. ¥9 A58tz AHAL total bilirubin, alkaline phosphatase
(ALP), total protein, albumin, aspartate
aminotransferase(AST), alanine  transaminase  (ALT),
gamma-glutamyl transferase (GGT), blood urea nitrogen
(BUN), creatinine, glucose, and uric acid

2. dqsA HAL hemoglobin, hematocrit, red blood cell
(RBC), white blood cell (WBC), and platelets

3. A&WAAL color, appearance, sugar, protein, pH, specific
gravity, ketone bodies, urobilinogen, bile salts, and bile
pigments, microscopic examination (pus cells, epithelial cells,
RBCs, crystals, casts, and bacteria)

F7}1=A (Additional Measures): B71¥$F ZAAZ S
1. Diet
2. Physical activity

AT

analysis se)® Qs 9;31:}- olH A HIABE= L@M E/\%:,Loi
aokslgth ARE 2 o WE AM 3 ;

HA(H 24, Atﬁﬁ) gofstlon, ZAH oz RE WHEFS A
qkete] g okttt A E42 CRAN R 4.0.2&5 o] &3t E431%A
=2

@ 7a&E91dd s

Centers name/IDs

Santosh Hospital/01

Investigators

Dr. Santosh Saklecha

Ethics committees

Santosh Hospital Institutional Ethics Committee

Chairman’ s

Mr. Ratheesh A

Date of approval of the final 24 Feb 2020

protocol




Q@ A7LA

Visit 1 Visit 2 Visit 3 Visit 4 Follow-up
Screening | (Day (Day (Day (Day (Day
Visit 1£5 28+5 565 84+5 105+5
days) days) days) days) days)
Vitals (BP, body
temperature, and X X X X X X
pulse)
Physical
examination
(Height, weight, X X X X X X
and BMD
Lab assessment
(Blood chemistry, X X
hematology, and
urine analysis)
DEXA scan X X
Diet and physical
activity X X
questionnaire
Assessment of X X X X

AE/SAE

AE=adverse event; BMI= body mass index; BP=blood pressure; DEXA= dual-energy X-ray

absorptiometry.
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CTRI Number

Last Modified On
Post Graduate Thesis
Type of Trial

Type of Study

Study Design

Public Title of Study

Scientific Title of
Study

Secondary IDs if Any

Details of Principal
Investigator or overall
Trial Coordinator
(multi-center study)

Details Contact
Person (Scientific
Query)

Details Contact
Person (Public Query)

Q12 A (CTRD )3 H o)A

CTRI/2020/03/024216 [Registered on: 24/03/2020] - Trial Registered Prospectively
19/03/2020

No

Interventional

Ayurveda

Randomized, Parallel Group, Placebo Controlled Trial

A clinical study to evaluate the efficacy and safety of Investigational Product on overweight
subjects.

A 12-week, randomized, double-blinded, placebo-controlled study to evaluate the efficacy and
safety of GGED3 on overweight subjects.

Secondary ID Identifier
NIL NIL
Details of Principal Investigator

Name Dr Santosh Saklecha
Designation General Medicine Consultant
Affiliation Santosh Hospital
Address |

[

|

[
Phone s T
Fax T
Email o

Details Contact Person (Scientific Query)
Name Dr Anam Khan
Designation Medical Writer

Affiliation Syncorp Clincare Technologies Pvt Lid
Address

Phone

Fax

Email

Details Contact Person (Public Query)

Name Subham Dutta

Designation Director

Affiliation Syncorp Clincare Technologies Pvt. Ltd.
Address




- 84 HIIAEE DEXASE E3F A A4

Mo AxEo] SAHHANS
hip ratio, BMI, lean mass

FE3 AAYFS 25l BASYD

(weight, waist circumference, hip circumference, waist to
by DEXA, total cholesterol,

HDL-cholesterol,

LDL-cholesterol, triglyceride, visceral fat area, subcutaneous fat area, and total fat

area)

- AANET QAo HilE 1253 B9k JAAT HHFEAHY H3E vwst
gom, Paired t-tests 7| A A HHZEAIH LS B3I

- o7t ¥l Independent t-testE

shgon, T 20 vat A%

AHAFTEAIAA 714 S W go= vustl+

- 7R AN 2FZE

TR, HEZ42 ANCOVA W

b

Ir
A
>
)
b
rO
o,
o

@

Mo T

o b v i g O o
% o ox ox
1 T
= X
(L
o
A\
ol

N
o —
T Y
Lo |o
o fru
ox

:

~

IR Aolsk JEfe, /A9 E Fagos

o AFrmaA @AY

H] &= ANCOVA% A& =

73 dzE 247

EATo R Fysion, A5A = tASHA k=
AEE S 2of3tgon, 7AdT A3

171 98 A paired t-testES S
HuA g dz2d)e

TRAHANA =4

Independent t-testE &t} om, 2o
b (AE)e] AT tgte] e HNE P MEes B2 AYHAS

= st on, 7 oldnteo] AR udAke] (%9 o

of thdAtel AAd-sa Aolx=AHdieDE Hl s =

b AAAS) ANEo] AFH F
om, T W At B8 A3 a}oq % a7e qEeA

A= GGE037(40%) 7 thz7(dow)e s T2+ w4 =S

@ ATHNIR AFHH 4

_il_
- 7 F AEEH AolE Fetstr] 913l independent t-test == chi-square testE 3

GGEO03 (N=40) Placebo (N=40)
Age (years) 0.359"
Mean (SD) 44.6 (10.3) 42.5 (10.3)
Median 46.0 41.5
Range 19.0 - 60.0 20.0 - 59.0
Gender 0.044?
Female 26 (65.0%) 17 (42.5%)
Male 14 (35.0%) 23 (57.5%)
Marital Status 0.166°
Married 39 (97.5%) 36 (90.0%)
Unmarried 1 (2.5%) 4 (10.0%)
1. Linear Model ANOVA




2. Pearson’ s Chi-squared test
ANOVA=analysis of variance; FAS=full analysis set; SD=standard deviation

@ AN FAe] 7= &4 AstE
@ =7] €<t (SBP)

- %%7] el UF T AT WIE BAHA 2

.. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value < 0.001
N 40 40 40
Mean (SD) 124.5 (3.3) 120.2 (0.5) -4.3 (3.2)
Median 125.0 120.0 -4.5
Min 120.0 120.0 -9.0
max 129.0 122.0 0.0
Placebo value < 0.001
N 40 40 40
Mean (SD) 124.8 (3.0) 120.2 (0.4) -4.6 (2.9)
Median 126.0 120.0 -6.0
Min 120.0 120.0 -9.0
max 129.0 121.0 0.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.690
N 40 40
Mean (SD) -4.3 (3.2) -4.6 (2.9)
Median -4.5 -6.0
Min -9.0 -9.0
max 0.0 0.0
@ o]¢+~] &<t (DBP)
- o|tr] ¥t =3 I 7ok WS HEFEA s
. _ Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value < 0.001
N 40 40 40
Mean (SD) 83.9 3.3 80.2 (0.5) -3.7 (3.2)
Median 84.0 80.0 -3.5
Min 80.0 80.0 -9.0
max 89.0 82.0 1.0
Placebo value < 0.001
N 40 40 40
Mean (SD) 84.3 3.D 80.1 (0.3) -4.2 (3.1
Median 84.0 80.0 -4.0
Min 80.0 80.0 -9.0
maé ED3 Pl89.(_)b 81.0 0.0
acebo
(N=40) (N=40) p value
Difference 0.460
N 40 40
Mean (SD) -3.7 (3.2) -4.2 (3.D
Median -3.5 -4.0
Min -9.0 -9.0
@ A

- A2 =Y 23

Lo




. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.800
N 40 40 40
Mean (SD) 36.8 (0.3) 36.8 (0.3) -0.0 (0.5)
Median 37.0 37.0 0.0
Min 36.2 36.1 -0.9
max 37.1 37.1 0.8
Placebo value 0.458
N 40 40 40
Mean (SD) 36.7 (0.3) 36.8 (0.3) 0.1 (0.4)
Median 37.0 37.0 0.0
Min 36.1 36.1 -0.9
max 37.0 37.0 0.9
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.493
N 40 40
Mean (SD) -0.0 (0.5) 0.1 (0.4)
Median 0.0 0.0
Min -0.9 -0.9
max 0.8 0.9
@ wjut
- ek w3k A3 Fold e #EEA G
.. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.747
N 40 40 40
Mean (SD) 74.4 (1.5) 74.5 2.7) -0.1 (2.9
Median 74.0 75.0 0.0
Min 72.0 71.0 -4.0
max 79.0 86.0 12.0
Placebo value 0.084
N 40 40 40
Mean (SD) 74.7 (1.5) 74.2 (1.8) -0.6 (2.0)
Median 75.0 74.5 -1.0
Min 72.0 71.0 -4.0
max 79.0 78.0 5.0
GGEO3 Placebo value
(N=40) (N=40) P
Difference 0.212
N 40 40
Mean (SD) 0.1 2.9 -0.6 (2.0)
Median 0.0 -1.0
Min -4.0 -4.0
max 12.0 5.0

@ 1& &84 H7t 23 &4
@) Body fat rate by DEXA
- 71AA thy 43 £8 AAH Y DEXA-body fat rates #2413 A3} GGE03 AH+&
-0.9, #1eFr2 -0.29] #olE HEtHoH, o 0.7 A= &¥S YUeH oy FAF
o2 fFYstA= U= (P>0.05)




Bas-plot - Body Fat Rate Line—plot - Body Fat Rate
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- G5 EAAAAN wlaAw, TE, FFol Ao, APV W 35,

TZF oA kol B oAl ekl 9%k o] dutgo] old Aow FAAFHUS
GGE03 (N=40) Placebo (N=40) p value
Visit 2 0.157
Nausea 1 (2.5%) 1 (2.5%)
Visit 3 0.248
Cold 0 (0.0%) 1 (2.5%)
Fever 2 (5.0%) 1 (2.5%)
Visit 4 0.317
Body Pain 1 (2.5%) 0
Visit Follow-up
FALSE 0 0
TRUE 0 0
@ 2 Asstn A4
- Z1AA Ubl 3 FEAIHS BEAAE 23 v 23 S dste 3EH
A &g
- Albumin (g/dL)
. . _ Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.945
N 40 40 40
Mean (SD) 3.9 (0.3 3.9 (0.4) -0.0 (0.4
Median 4.0 3.9 0.0
Min 3.2 3.2 -0.9
max 4.4 4.5 0.8
Placebo value 0.636
N 40 40 40
Mean (SD) 3.9 (0.4) 3.9 (0.9 -0.0 (0.
Median 4.0 4.0 0.0
Min 3.2 3.2 -1.0
max 4.5 4.5 0.8
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.754
N 40 40
Mean (SD) -0.0 (0.4) -0.0 (0.4)
Median 0.0 0.0
Min -0.9 -1.0
max 0.8 0.8
- ALP (JU/L)
.. _ Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.347
N 40 40 40
Mean (SD) 78.6 (18.8) 81.0 (19.7) 2.4 (16.0)
Median 74.5 79.2 0.0
Min 54.6 54.6 -40.7
max 105.5 121.2 42.2
Placebo value 0.016
N 40 40 40
Mean (SD) 80.9 (16.8) 72.8 (20.2) -8.1 (20.2)
Median 87.5 60.6 -0.1




Min 54.6 39.8 -61.4
max 101.2 106.2 31.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.012
N 40 40
Mean (SD) 2.4 (16.0) -8.1 (20.2)
Median 0.0 -0.1
Min -40.7 -61.4
max 42.2 31.0
- ALT (IU/L)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.921
N 40 40 40
Mean (SD) 22.1 (4.8) 22.2 (5.4) 0.1 6.7
Median 21.0 21.4 0.0
Min 13.2 10.2 -14.5
max 32.5 36.9 10.7
Placebo value 0.128
N 40 40 40
Mean (SD) 21.7 (5.0) 23.2 (5.9) 1.5 (5.9
Median 21.0 23.4 0.6
Min 10.2 10.2 -14.8
max 32.5 32.6 15.3
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.294
N 40 40
Mean (SD) 0.1 5.7 1.5 (5.9
Median 0.0 0.6
Min -14.5 -14.8
max 10.7 15.3
- AST (IU/L)
.. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.277
N 40 40 40
Mean (SD) 21.2 (4.9) 22.1 (5.9) 0.8 (4.8)
Median 21.3 21.1 0.0
Min 13.6 12.3 -10.0
max 35.2 35.2 14.1
Placebo value 0.578
N 40 40 40
Mean (SD) 21.6 (5.0) 22.1 (5.4) 0.6 (6.3)
Median 21.2 22.3 0.0
Min 13.6 12.8 -9.5
max 32.4 32.1 16.2
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.817
N 40 40
Mean (SD) 0.8 (4.8) 0.6 (6.3)
Median 0.0 0.0
Min -10.0 -9.5
max 14.1 16.2




- Bilirubin (mg/dL)

. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.511
N 40 40 40
Mean (SD) 0.7 (0.1 0.7 (0.1 -0.0 (0.D
Median 0.8 0.7 0.0
Min 0.4 0.5 -0.3
max 1.0 1.0 0.5
Placebo value 0.259
N 40 40 40
Mean (SD) 0.7 (0.1 0.7 (0.2 -0.0 (0.2
Median 0.7 0.7 0.0
Min 0.4 0.4 -0.5
max 1.0 1.0 0.4
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.635
N 40 40
Mean (SD) -0.0 (0.D -0.0 (0.2)
Median 0.0 0.0
Min -0.3 -0.5
max 0.5 0.4
- BUN (mg/dL)
.. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.842
N 40 40 40
Mean (SD) 12.5 (1.8) 12.6 2.7 0.1 2.9)
Median 12.5 12.1 0.0
Min 8.4 9.4 -5.2
max 17.5 23.6 10.0
Placebo value 0.7601
N 40 40 40
Mean (SD) 12.4 (2.5 12.3 (2.0) -0.1 (2.5
Median 12.1 12.4 0.0
Min 8.4 8.4 -8.0
max 19.5 17.9 3.4
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.725
N 40 40
Mean (SD) 0.1 2.9 -0.1 (2.5
Median 0.0 0.0
Min -5.2 -8.0
max 10.0 3.4
- Creatinine (mg/dL)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.014
N 40 40 40
Mean (SD) 1.0 (0.1 0.9 (0.1 -0.1 (0.D
Median 1.0 0.9 0.0
Min 0.8 0.5 -0.5
max 1.2 1.1 0.1
Placebo value 0.068




N 40 40 40
Mean (SD) 1.0 (0.1 0.9 (0.D -0.0 (0.2
Median 1.0 0.9 0.0
Min 0.7 0.7 -0.4
max 1.2 1.2 0.4
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.800
N 40 40
Mean (SD) -0.1 (0.D -0.0 (0.2)
Median 0.0 0.0
Min -0.5 -0.4
max 0.1 0.4
- GGT (U/L)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.967
N 40 40 40
Mean (SD) 21.9 (7.8) 21.9 (6.4 -0.1 (10.0)
Median 19.2 20.0 0.0
Min 12.6 12.3 -32.9
max 47.5 35.6 20.0
Placebo value 0.396
N 40 40 40
Mean (SD) 21.6 (6.8) 22.7 (1.3) 1.1 (8.0)
Median 18.6 21.4 0.0
Min 12.3 12.3 -20.0
max 35.6 37.8 20.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.573
40 40
Mean (SD) -0.1 (10.0) 1.1 (8.0)
Median 0.0 0.0
Min -32.9 -20.0
max 20.0 20.0
- Glucose (mg/dL)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.225
N 40 40 40
Mean (SD) 120.7 (14.2) 125.4 (20.4) 4.7 (24.1
Median 121.2 123.0 0.0
Min 75.2 79.7 -54.5
max 147.3 173.7 98.5
Placebo value 0.436
N 40 40 40
Mean (SD) 116.3 (13.0) 119.0 (18.7) 2.7 21.4)
Median 120.0 120.3 0.0
Min 89.6 79.7 -41.3
max 135.8 159.5 49.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.690
N 40 40
Mean (SD) 47 (24.1) 2.7 (21.4)
Median 0.0 0.0




Min -54.5 -41.3
max 98.5 49.0
- Protein (g/dL)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO03 value 0.894
N 40 40 40
Mean (SD) 7.3 (0.2) 7.3 (0.2) -0.0 (0.3
Median 7.2 7.2 0.0
Min 7.1 7.0 -1.0
max 8.1 8.1 0.9
Placebo value 0.053
N 40 40 40
Mean (SD) 7.3 (0.3 7.4 (0.3) 0.1 (0.3)
Median 7.2 7.2 0.0
Min 7.1 7.0 -1.0
max 8.1 8.1 1.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.103
N 40 40
Mean (SD) -0.0 (0.3) 0.1 (0.3)
Median 0.0 0.0
Min -1.0 -1.0
max 0.9 1.0
- Uric acid (mg/dL)
.. Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.955
N 40 40 40
Mean (SD) 4.4 (1.0) 4.4 (0.8 -0.0 d.2)
Median 4.2 4.2 0.0
Min 2.7 2.7 -5.0
max 9.4 6.2 3.0
Placebo value 0.302
N 40 40 40
Mean (SD) 4.3 (0.8) 4.5 (0.8) 0.2 (A.D
Median 4.2 4.2 0.0
Min 2.7 2.9 -2.0
max 6.0 6.0 2.5
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.451
N 40 40
Mean (SD) -0.0 4.2 0.2 1.1
Median 0.0 0.0
Min -5.0 -2.0
max 3.0 2.5
@ Yt A}
- Z1AA Ubl 3 FEAHe EEAAE 23 v 23 SO dWste 3EE
A &k
- Basophils
[ Arm | | Visit 1 | Visit 4 | Difference | p value |




(N=80) (N=80) (N=80)
GGEO3 value NaN
N 40 40 40
Mean (SD) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Median 0.0 0.0 0.0
Min 0.0 0.0 0.0
Maximum 0.0 0.0 0.0
Placebo value NaN
N 40 40 40
Mean (SD) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Median 0.0 0.0 0.0
Min 0.0 0.0 0.0
Maximum 0.0 0.0 0.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference NaN
N 40 40
Mean (SD) 0.0 (0.0) 0.0 (0.0)
Median 0.0 0.0
Min 0.0 0.0
Maximum 0.0 0.0
- Eosinophils
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO03 value 0.137
N 40 40 40
Mean (SD) 3.4 (1.4 3.8 (1.2) 0.4 (1.6)
Median 3.6 3.7 0.0
Min 1.4 1.1 -3.2
Maximum 5.7 5.9 4.5
Placebo value 0.877
N 40 40 40
Mean (SD) 3.7 (1.4 3.7 (1.5) 0.0 .6)
Median 3.7 4.0 0.0
Min 1.4 1.1 -3.8
Maximum 5.9 5.9 4.3
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.341
N 40 40
Mean (SD) 0.4 (1.6) 0.0 (1.6)
Median 0.0 0.0
Min -3.2 -3.8
Maximum 4.5 4.3
- Hb (g/dL)
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO3 value 0.201
N 40 40 40
Mean (SD) 13.5 (0.9) 13.8 (1.0) 0.2 (1.2)
Median 13.6 13.9 0.0
Min 11.2 10.5 -3.2
Maximum 15.2 15.6 2.9
Placebo value 0.193
N 40 40 40
Mean (SD) 13.3 (1.D 13.6 (1.0) 0.3 (1.4)
Median 13.5 13.6 0.0




Min 10.5 10.5 -3.4
Maximum 15.6 15.6 3.1
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.851
N 40 40
Mean (SD) 0.2 1.2 0.3 1.4
Median 0.0 0.0
Min -3.2 -3.4
Maximum 2.9 3.1
- Hematocrit (%)
. . Visit 4 Difference
Arm Visit 1 (N=80) (N=80) (N=80) p value
GGEO3 value 0.901
N 40 40 40
Mean (SD) 39.6 (2.8) 39.5 (3.3) -0.1 (3.5
Median 39.8 39.1 0.0
Min 33.6 33.6 -10.9
Maximum 44.6 46.8 10.0
Placebo value 0.720
N 40 40 40
Mean (SD) 40.0 (4.7) 39.7 (3.8) -0.3 (5.5
Median 39.8 39.8 0.0
Min 33.6 32.6 -22.9
Maximum 64.4 49.8 10.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.814
N 40 40
Mean (SD) -0.1 (3.5) -0.3 (6.5)
Median 0.0 0.0
Min -10.9 -22.9
Maximum 10.0 10.0
- Lymphocytes
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO3 value 0.410
N 40 40 40
Mean (SD) 27.2 (5.9) 26.4 (6.3) -0.8 (5.8)
Median 28.4 24.9 0.0
Min 17.2 17.2 -12.2
Maximum 38.7 43.5 13.0
Placebo value 0.689
N 40 40 40
Mean (SD) 26.8 (6.6) 27.3 (7.2) 0.5 (8.0)
Median 27.1 26.2 0.0
Min 17.2 17.2 -24.6
Maximum 43.5 43.5 24.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.417
N 40 40
Mean (SD) -0.8 (5.8 0.5 (8.0)
Median 0.0 0.0
Min -12.2 -24.6
Maximum 13.0 24.0




- Monocytes

Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO3 value 0.500
N 39 40 39
Mean (SD) 5.0 1.9 5.2 (2.0) 0.3 (2.5
Median 5.9 5.2 0.0
Min 2.0 2.6 -4.2
Maximum 8.9 9.7 7.1
Placebo value 0.777
N 40 40 40
Mean (SD) 5.0 A.7) 5.1 (1.7) 0.1 2.0)
Median 5.3 6.0 0.0
Min 2.1 2.1 -5.0
Maximum 8.6 7.6 5.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.729
N 39 40
Mean (SD) 0.3 2.5) 0.1 2.0)
Median 0.0 0.0
Min -4.2 -5.0
Maximum 7.1 5.0
- Neutrophils
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO3 value 0.386
N 40 40 40
Mean (SD) 64.5 (6.6) 65.3 (7.3) 0.8 (5.8)
Median 65.1 65.1 0.0
Min 49.8 47.3 -10.1
Maximum 76.2 78.8 13.6
Placebo value 0.697
N 40 40 40
Mean (SD) 64.4 (7.0) 63.8 (8.4) -0.6 (9.8)
Median 65.1 65.0 0.0
Min 47.3 47.3 -27.4
Maximum 76.2 77.2 28.3
GGEO03 Placebo
(N=40) (N=40) p value
Difference 0.435
N 40 40
Mean (SD) 0.8 (5.8) -0.6 (9.8)
Median 0.0 0.0
Min -10.1 -274
Maximum 13.6 28.3
- Platelets (Lakhs/cu mm)
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO03 value 0.484
N 40 40 40
Mean (SD) 303.7 (71.7) 296.3 (65.6) -7.4 (66.7)
Median 310.0 279.0 0.0
Min 178.0 187.0 -166.0
Maximum 412.0 421.0 117.0
Placebo value 0.682




N 40 40 40
Mean (SD) 309.0 (71.8) 314.1 (69.7) 5.1 (78.5)
Median 310.0 317.5 0.0
Min 198.0 198.0 -188.0
Maximum 418.0 421.0 187.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.442
N 40 40
Mean (SD) -7.4 (66.7) 5.1 (78.5)
Median 0.0 0.0
Min -166.0 -188.0
Maximum 117.0 187.0
- RBC count (Cells/mcL)
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO03 value 0.123
N 40 40 40
Mean (SD) 4.2 (0.4) 4.4 (0.6) 0.2 (0.7
Median 4.2 4.3 0.0
Min 3.3 3.2 -1.0
Maximum 5.3 5.4 1.2
Placebo value 0.634
N 40 40 40
Mean (SD) 4.3 (0.6) 4.4 (0.5) 0.1 (0.8)
Median 4.1 4.2 0.0
Min 3.4 3.4 -1.3
Maximum 5.2 5.9 2.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.513
N 40 40
Mean (SD) 0.2 (0.7) 0.1 (0.8)
Median 0.0 0.0
Min -1.0 -1.3
Maximum 1.2 2.0
- WBC count (Cells/mcL)
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO03 value 0.951
N 694% 0 69%% 0 A0
59. )
Mean (SD) (1326.9) (1500.8) 18.0 (1848.2)
Median 6950.0 6920.0 0.0
Min 4540.0 4120.0 -3060.0
Maximum 9180.0 9670.0 4410.0
Placebo value 0.202
: .
6681.8 7009. 7.
Mean (D) (1605.6) (1510.7) (1593.8)
Median 6870.0 7000.0 0.0
Min 4120.0 4120.0 -2830.0
Maximum 9180.0 9210.0 4200.0
GGEO03 Placebo value
(N=40) (N=40) P
Difference 0.425




: e
Mean (SD) 18.0 (1848.2) (1593.8)
Median 0.0 0.0
Min -3060.0 -2830.0
Maximum 4410.0 4200.0
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- Urinalysis-Appearance

GGEO03 (N=40) Placebo (N=40) p value
Visit 1 0.796
Clear 18 (45.0%) 20 (50.0%)
Slight Turbid 7 (17.5%) 9 (22.5%)
Straw 1 (2.5%) 1 (2.5%)
Turbid 14 (35.0%) 10 (25.0%)
Visit 4 0.906
Clear 20 (50.0%) 21 (52.5%)
Slight Turbid 11 (27.5%) 9 (22.5%)
Straw 1 (2.5%) 2 (5.0%)
Turbid 8 (20.0%) 8 (20.0%)
- Urinalysis-Color

GGEO03 (N=40) Placebo (N=40) p value
Visit 1 0.186
Pale Yellow 12 (30.0%) 18 (45.0%)
Slight Turbid 1 (2.5%) 0 (0.0%)
Slight Yellow 16 (40.0%) 10 (25.0%)
Straw 9 (22.5%) 6 (15.0%)
Yellow 2 (5.0%) 6 (15.0%)
Visit 4 0.727
Pale Yellow 13 (32.5%) 17 (42.5%)
Slight Turbid 1 (2.5%) 0 (0.0%)
Slight Yellow 16 (40.0%) 13 (32.5%)
Straw 5 (12.5%) 4 (10.0%)
Yellow 5 (12.5%) 6 (15.0%)
- Urinalysis-Protein

GGEO03 (N=40) Placebo (N=40) p value

Visit 1 1.000
Absent 40 (100.0%) 40 (100.0%)
Visit 4 0.314
Absent 39 (97.5%) 40 (100.0%)
Traces 1 (2.5%) 0 (0.0%)

- Urinalysis-pH




Visit 1

Visit 4 Difference

Arm (N=80) (N=80) (N=80) p value
GGEO3 value 0.169
N 40 40 40
Mean (SD) 5.8 (0.6) 5.6 (0.5) -0.1 (0.6)
Median 6.0 5.5 0.0
Min 5.0 5.0 -1.5
max 6.5 6.5 1.5
Placebo value 0.066
N 40 40 40
Mean (SD) 5.8 (0.5) 5.6 (0.5) -0.2 (0.6)
Median 6.0 5.5 0.0
Min 5.0 5.0 -1.5
max 5 6.5b 6.5 1.5
_ acebo
GGEO03 (N=40) (N=-40) p value
Difference 0.721
N 4 40
Mean (SD) -0.1 (0.6) -0.2 (0.6)
Median 0.0 0.0
Min -1. -1.5
max 1.5 1.5
- Urinalysis-Specific Gravity
Visit 1 Visit 4 Difference
Arm (N=80) (N=80) (N=80) p value
GGEO03 value 0.973
N 40 40 40
Mean (SD) 1.0 (0.0) 1.0 (0.0) 0.0 (0.0)
Median 1.0 1.0 0.0
Min 1.0 1.0 -0.0
max 1.0 1.0 0.0
Placebo value 0.461
N 40 40 40
Mean (SD) 1.0 (0.0) 1.0 (0.0) 0.0 (0.0)
Median 1.0 1.0 0.0
Min 1.0 1.0 -0.0
max - 1.0b 1.1 0.1
_ acebo
GGEO03 (N=40) (N=40) p value
Difference 0.488
N 40 40
Mean (SD) 0.0 (0.0) 0.0 (0.0)
Median 0.0 0.0
Min -0.0 -0.0
max 0.0 0.1
- Microscopic Examination-Epithelial Cells (/hpf)
GGEO03 (N=40) Placebo (N=40) p value
Visit 1 0.491
1-2 3 (7.5%) 6 (15.0%)
1-3 2 (5.0%) 2 (5.0%)
10-15 0 (0.0%) 1 (2.5%)
2-3 4 (10.0%) 8 (20.0%)
2-4 10 (25.0%) 9 (22.5%)
3-5 3 (7.5%) 3 (7.5%)
4-2 1 (2.5%) 1 (2.5%)




4-5 6 (15.0%) 1 (2.5%)
4-6 11 (27.5%) 8 (20.0%)
7-9 0 (0.0%) 1 (2.5%)
Visit 4 0.805
0-1 1 (2.5%) 0 (0.0%)
1-2 11 (27.5%) 9 (22.5%)
1-3 2 (5.0%) 1 (2.5%)
2-3 5 (12.5%) 9 (22.5%)
2-4 5 (12.5%) 6 (15.0%)
3-5 7 (17.5%) 4 (10.0%)
4-2 1 (2.5%) 2 (5.0%)
4-5 2 (5.0%) 1 (2.5%)
4-6 6 (15.0%) 7 (17.5%)
6-8 0 (0.0%) 1 (2.5%)

- 2~ A 23} Bile pigments, bile salts, ketone bodies, sugar, urobilinogen, bacteria,

casts, crystals, RBCs+= RE td Aol A HAEH A

[c1 MR
(SN =]

J. Aa7E U R A QAR At

D AZ 72 7154 4 2, §FES L AF
(7b Open column chromatographyS o] &3+ A7 %

=
2 AF

7.

8%

1

A]
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2 2 A

- A7 9 S8 gis)] Si02, ODS, Sephadex LH-20, Diaion HP-20 Z¥H Z=ZnlE
Qe FAstel BATAR TG AZo] YHHE BAL B

ste] FAo wet ATREL 9
Fresh Zingiber officinale rhizomes (10.0 kg)

100% EtOH (540 LX 1}
70% EtOH (540 L X 1)

EtOH ext. (265.0 g)

n-hexane / H;0(28Lx 2)

aqueous fr.

n-hexane fr. (11.0 g) ke B
L0 (2

aqueous fr.
EtOAc fr. (4.0 g)
n-BuOHIH;0({22L x 2)
Ll -
% i - ' i ) i m
LN e K
i - e, n-BuCOH fr. (19.0 g) H,0 fr. (231.0 g)
i # . N
B v F

CHCI-MeOH-H,0
2531

CHCE-MeOH-H.0

n-hexane-EtOAC
=641 v

CHCl-MeOHH.0
=41



Dried Zingiber officinale rhizomes (20.0 kg)

I T0% EtOH (900 L X 4)
EtOH ext. (1.6 kg)

n-hexane | H;O (4 L x 3)

aqueous fr.
n-hexane fr. (539 g)

1t
40
o

326
(326 g) ‘EmA:rH,otdeSI

- aqueous fr.

8 EtOAc fr. (68 g)
| .
L=y

| n-BuOH/H;0(3.2L x 3)

LT | |

« paradol, gingerdione, shogaol n-BuOH fr. (485 g) H,0 fr. (508 g)

' - gingerol

CHCL-MeOH-H;0
= 5031

- Si02, ODS, Sephadex LH-20, Diaion HP-20 Z 3 I ZulE 13 & 4835}
GAUAE T3 20 AAHE =25 2

ZOH (11.0 g) ZOB (19.0 g)
Szt Dumon HP-20c.c
TTX6cm L 4% 40ecm
HE=41—s1 1= CMH=30 311 100% Ho0—e100% MeOH
1 3 6 9 12 13 1 L]
(830.0 mg) [T 24@ (114.9mg) 1149)
Sz ObScc ObSec Sy Si0ce
DIX1Bcm @5X18cm QAXEScm D45 18cm P4X18cm
HC=11—=HE=121 AMH=111 MH=11--21 CMH=50 31 EBH=303 1-250 1731
1 i1 0 121 5 6 7 10 1 4 7 101 5 6 1 B8 19
(105 mg) 8.7 mg) (#96.9mg) (1454 mg) (186.3mg) (18g) Mg (1r48mg) (147.0mp) M333mg) (#60.4mg)
1 shngatl & snoganl 1 5. gamguanl Agingare 10.gmysinl ODScc sty £ 45O A Al
N OD0Scc P1EXGcm
Si0zce @ 1EXECcm Si0zcc AMH=211
@2X15em AMH=311 PAFX20cm
CE=50:1-30"1=10:1 HE=81
Si0c e
[ 1 eaxnem [ | 1 3. E 8
1 § 10 13 H 1 7 12 i .:Ym‘ | 4 ﬂfl‘fj'l.!lb. |.nn|.
(@43mg) (188 my - (484 3100 | e
shogeal 5 ane iy o ODSce
DA4SK10em
[42mgl (131 mg) AH=31 1072102 henadsacwnoatsigh sl
patadal  debydiot
= 1 8 9
1953 mg)
Sil;cc
@ 13X 15¢cm
HE=31=s2 1=+1"1
1 2 4 ¥ 14
(463 9) 2000 =30 27009
ODScc F-gimperol
M 13X 6em
AH=11
1 6 g8 1 1 3 5 9 13
(4.7 o) {2500 (4.9 mg) Wog  (139.0mg) {202.2mg)
Si0ce SiOscc E-gimanrol 0. gingweot Sid,cc
@2X 16 cm ® 45X 21 cm SiDce ODSec q’?f ‘”’;‘D y
CE=501—30.1—10:1 HE=81 ®3I5X 10cm i s SO
T 1 T 1T T
9 14 16 1 6 T 10 1 I l l l | 1 12 15
TR e (4450 ma) (BTO0mE) 1 4 o b 9 gy
e (158.0mg) e
ODSce gin CDSce
@3XTecm PEX 1Bem
Al=32 AMH=111
1 4 8 7 9 1 3 5
1172 mg) 186 mg) 10-shogad 1 6

(4.5 mg)

Bparadol  B-shogaod




- A7 fy B4 ths theksk spectroscopic analysis £ £33 A2 AR Fst
Z Z4 (IR, NMR, MS)
sl

o) 5 =0 o
A 13F2] diarylheptanoid 3tgtE< X3 1559 stgE £ & 7254 9=
o R o oH o
H;CO HyCO s E
5T CHlCH, N eHgueny MO0 SN N ety
HO HO HO
n R n n
6-paradol (1) 4 H G-shogaol (B) 4 1-dehydro-6 gingerdione (1) 4
fi-gingerol (2) ) OH #8shogaol (3) & 1-dehydro-8-gingerdione {12) [
5-methoxy-6-gingeral (3) 4 OCH, 10-shogaol (10) 8
B-paradol (4} 6 H
B.gingeral |5) 6 oH
10-gingerol () 8 OH
S-methoxy-10-gingerol (7) 8 OCHy /Y\O
?H OH
T TN
HiCO %/“
5 5
HO.
o
butyl-0-f-b-glucopyranoside (15)
M
& iol 4'-0-3- Yy ide (13) 1.047Z,10 -hexadecadienocate)glycerol (14)
NO. 289 3 £E slEEd H 3
1 ZOH-6-6-2 42 mg 95% 6-paradol
ZOH-9-1 12g 99%
3 ZOHR-7 326g 90% i |
ZOHR4-3 | 749mg | 95% gingsro
ZOHR-4-5-4 59.6 mg 99%
3 ZOH-6-5-10 19.8 mg 85% S-methoxy-6-gingerol
ZOHR-2-8-6-4 17.2mg 85%
4 8-paradal
ZOHR-2-8-6-4 | 32mg | 70% pamca
ZOH-9-4 109.2mg 99%
5 ZOHR-4-9 139.0mg 99% 8-gingerol
ZOHR-4-5-8 127.6 mg 99%
6 Z0H-9-7 543mg 29% 10-gingerol
ZOHR-2-8-10 84Bmg 99%
7 ZOHR-2-8-7-6 | 695mg | 65% 5-methoxy-10-gingerol 5-methoxy-10-gingerol_dehydro-6-gingerdione=2_1
ZOH-6-5-6 243mg | 90%
ZOH-6-5-7 15.4 mg 85%
|
& 70-3-1 27mg | 95% B-shogac
Z0-4-1 33mg 99%
ZOHR-2-8-6-2 91.9mg B85%
- |
? 70-4-2 46mg | 90% 8-shogac
ZOHR-2-8-7-2 | 107mg | 85% |
b 20-2-1 45mg | 80% 10-shiogao!
11 ZOH-6-6-5 14.7mg 95% dehydro-6-gingerdione
12 ZOHR-2-8-7-4-5 | 77.9mg 95% dehydro-8-gingerdione
13 ZOHR-14-8-12-3 | 45mg 70% 6-gingerdiol 4'-0-glucopyranoside
14 I0H-12-5-6 125 mg 95% 1-0-(7Z2.10Z-hexadecadi Jglycerol
15 ZOBF-5-5-4 11.2mg 90% butyl-O-beta-D-glucopyranoside

e e 1450 sl dA 2 YT




NO. =&Y < =k AE
0531 ZOHR-13 118.5mg 75%
0j&H-2 ZOHR-14-12-1 57 mg 60%
DE3-3 ZOHR-14-12-5 20.0 mg 90% | diarylheptanoid
0384 ZOHR-2-6-7 12.5mg 85%
o0j&d-5 ZOHR-2-8-6-6 81.6 mg 85%
01§36 Z0B-6-8 157.5mg 20% |
0|&3-7 ZOBF-5-5-7-2 49mg 85% sesquiterpene
015M-8 ZOH-13-8 158.0mg 85% |
01539 ZOH-8-7-7 34mg 85% diterpene
0| &d-10 ZOH-8-10-7-8 99.2 mg 75% triterpene
o0E%-11 ZOH-3-10 254mg 70% fatty acid
0| S3-12 ZOH-3-6 110.3 mg 99% fatty acid
0|£5-13 ZOH-12-5-3 10.7 mg 90%

glycosyl glyceride

0| S%-14 ZOH-12-5-8 12.5mg 50%

@ A% #4054 B4 B, $FEN 2 AF
Obh A% B FHAA) AR W3} Zend 2y
- TLCE @&3tel 4% Z%a4olA F7behe 332 sl

shogaol
. paradol sugar
gingerol
®iw
]
(]
909 —
G O Cr C1¢
mhexanesEtOAc=1:1 CHCl:MeOH:H,0=6:4:1

$i0, TLC
1742 25A7E YA ol Fvkste AL
<374 & %3l paradol, shogaol, &2 gingerdione¢] F7}sl= AS &<l
- HPLCE &3t A SsdA A F7) Haste 8dE g
AR&717]
* Waters 600S / Waters 2487 UV detector (Waters, Milford, MA, USA)
* Column: ShimpackGist (Shimadzu, 3 xm, 250 X 4.6 mm)
=8z
*RAAY, AL FEES 80% MeOHZ =410,000 ppmo.2 A %=
* 0.22 xm membrane filter (WoongkiScience Co., Ltd., Seoul, Korea)=Z A
* Wavelength: 254 nm
* Flow rate: 0.4 mL/min
* The mobile phase (0.1% FA in H20, solvent A; acetonitrile, solvent B)
was eluted with the following elution gradient of B: 30% (0.01 min) —

>



30% (5 min) — 55% (10 min) — 55% (13 min) — 80% (20 min) — 80%
(23 min) — 100% (30 min) — 100% (60 min)

e "“vj\f\/\/\ W oo
jj a7 e
c Ho? 6-shogaol Zf 4 l\f
7 = HyCO *
ﬁ':ﬁ: Efi ' QA/’V'V\/\ dehydro-6-gingerdione 571
- 2L o 6-gingerol &7}

w47} 10,000 ppm (80% MeOH)

| ;/\ L_L __ JMJJMN__M Lﬂmmwwt__,

ZZ 42} 10,000 ppm (80% MeOH)
e %r ﬂﬂm%ﬁ\“ﬁ“ | VY ——

A7}y Z<3t A oA 6-gingerol, dehydro-6-gingerdione& %7}, 6-shogaole
A

£-3] 1-dehydro- 6 -gingerdioneo] ®o] Z7}
£ 3t ARG SsAAANA FUhete 38E< 1-dehydro-6-gingerdione
SgE O 8l # &1

14+ T4 2 10,000 ppm

(Al L=

24} {82 10,000 ppm

34 B4 (powder) 10,000 ppm
(80% MeOH)

bl ]
j ULN%A’_/ 442} 10,000 ppm
(80% MeOH)

~] dehydro-6-gingerdione 100 ppm
E u,co:!’ jA /
ue dehydro-6-gingerdione

(80% MeOH)




1-dehydro-6-gingerdione | =4

350000
300000
250000
a 200000
=T 150000
y=3184.9x+6526.5
100000
r# =0.9998
50000
0
0 20 40 50 80 100
ppm
* W7} 25 ZF dehydro-6-gingerdione &=k 0.04%
* 12} 2L FFEE F dehydro-6-gingerdione ek 0.42%
* 22 47525 5 dehydro-6-gingerdione 3+ 0.19%
* 33 S5} FEE (powder)F dehydro-6-gingerdione &3 0.19%
3 TS 7E SSAANEES O0E FEE Y
A7} FE2E U8 13 =58 732950%, 23 2 33 A4S 375% 716 AS
32l

ot A+
0 ABF F=
Ob A7} FEEo dazxd AEY & 12 34 89

DIEE R E

m{n =

M g 2 A% 135 - Ad4d)
5

BExA P OLEE P4 AT TH FY

2

) =, T, HFSFETHo) A dExd HE WE AY FEE dEaIF
ks

B HaFF Ao & pilot scale +F 12 T4 FY

Centrifuge
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- wAAE T vla A AR = oF 10%, F= oF 7%,

g PDB wjR|o] AAFEE 1% ®7F 10 g/L) &
- gzA FF g 243 5 37C, 250 rpm, 48A41%H

FHH HadF

AAHFS et o] HE DaFFE Aspergillus oryzae NK (3=t

- E AT A
4 A

i

0% TH 5%

RS

g2 (3

\Z

Y (A oryzae NK cell, 30°C)

SZ

#yge
;;
o PR e
(2 AAF2LEE FCEY YT € 3F &9

50 brix &5

= ]
T%‘E

58

b 12 B¢ a = FGEOD A4 2 34 &4

@) o2& . A A AUy

Jd2 A
@) = A4t

9 wE 34 8y
@ A7 &
o AT
- Sl A4 A7 100 kg 7Y 3 Al

A9 LS &3 AdFE= A=

@ Aspergillus oryzae NK (=)< TdadF=2 g+

2% B, PDB B A

HO‘——E
T T

0.5% A7}

ol o 6%2]
'S AEg (1



S - - "‘-__\ " '. AL S =
_70% WERHE AR FFe 155 FYse] 10CNA 54T FF F ol
Fom, 656~68C, 400~500torrZ7 oA 60 brix® &=

[
-

- =3 PDBulX|, 30C, 250rpm 23t FF 48417 Wl F FARAIYL AN (ZAD



- A 0% FAFEES P37 PR
wlFz7 - B PDBHiA|, 30C 4847k, 250rpm / Air 0.5~1 v/min , 0.6kgf/cn
Seed 1L, AZAFESE5FY(G7brix) 0.6%(2.1kg), wi . 200L

S At (95C) ¥ 5= (65~68T, 400~500torr =71 oAl 60 brix &)

Q@ AT+4d3

b 12 2E FA P A TS GE

dA s F8): AL 100 kg A& — dH —» A= (& 12.1%)

- FEE AX 0% F4): = - AF - 55 (57 brix, & 18.3%)

g8 Ax Aspergillus oryzae NK (=) v (PDB wjxA]) — HF 2 HEujok
AR — A+ — FF 60 brix, & 58.3%) — X (=59 52 kg, 274
22 925 g)

@ 17 FAH= g4

-
=



Ll s i 374 AHEEH +5(%) HelAbgt
., A=
o
1 Az 100kg g
iy
2 A= 95kg 95%
I
3 Hm 95kg =3 Smm
4 Ax 11.5kg 12.1% 45°C , 404|7t
1) 70%Z%,
5 e 11.5kg dEFPol 154
2) 70°C, bAIZk
U
Aspergillus
6 Ea o3t |ofo]22
Oryzae NK
1 |
30°C.250rpm g 3
3 4 c
7 i prre 55 2.1kg 10.40% brix 57
! | 1§ *(10g) Y=
37°C,250rpm,
8 ‘ HijoF 2
seed = =4 00L o
9 +EF 121°C 152 | Yaldg 182.5L 91.25% 10,000rpm
1 a
10 «PDBH %] 24g/ ¢ A 95°C 308
g
11 =E 6.7kg = brix 60
@ * (1.5kg) ED
;1_7:} =z E]E‘i]
12 = 5.2kg/925g S
(5&5U9/2F) (LDPE)
s e i Joan E3
FrE 0 COpRPT
e
-k
myfz=275.4 [H-]« » |
6-shogaol 14
[ 9 } K ."h--—- P NP PPN P SIS 'u\-—""»- S T S R e e i e
o0 400 € 0d L) ) 3% 1200 (L] w00 Moo 000 o Jaon

gs
m/z=275.4 [H-]
(6-shogaol)

(\Wp 2ar AFFE=L¢aE
@) o274 . A

ep 87

[

A
1 1

hi{"‘%ﬁ*“"w” M}Mﬂ“mluh\h.d' Akl ki'l'lq. ool e s N‘J‘"'U'Mu'lilj’l-# TR TS

s
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1480 Er o i
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=z

AR AL IS

o P



3 A% 8 34 &

W Pilot scale A4t FA gHo| wE GMP 7ol A9 pilot scale ¥
e

@ AFHE&
b AT
-70% FHOE AXAL 14 @ 23 = & o3 2 F= (6 briv)
- Aspergillus oryzae NK (=& 2875 g Wr]e viA=E AAste] ajg & A%
FEE %_Pz_z
IE T dAYste WHY FAFESE st HHoE YaE 95
Q@ A4

b 2z HE I L A S gR
- FEE Ax 1A FF o 22 FF o AH}/EF 6 brix, T& 13.5%)

-HEE AZX

S 11.8%)

(& 13.6%)

ol

@ WA R wE EAY 3
- 71% PDB WiAolA 4 87bs @ 01 WA WA
- GAg WA AE A EAT

xe) F Y8 AsAA )

) [e)
T — =
BaEY FAFE A 9 JHE Adx (FFFY 45 3



(th 3z AFAF=¢a
@ o]ix—l . /é%%x% @E.Hohﬂ
eb 22+ AAHE s AMS EVL

713l A pilot scale V7 A4k =
O IEE HFT 45 A g 4 78S 93
@ dTHE

@) AT

I ["'l

wEgom, oo 13 4L vt

A9 A7 e

- F AN AEAY TY F

0% FHOE 522
- 1A AlzEd s 7o

F=E8 Ax

=]
S = PDB wjA & &3 HEE A=

= =z 90
(5 AF 2%)
<t s97E x4 g s
chel=2 | | W2k PDAHHX|, 37 °C, 48 A|7H
HiZ
off 3| Hfj {21 &l A1) PDBHJX], 37 °C, 48 A|ZF, 200 rpm 150 ml
HiX] :PDB 600 5/ M =M 26258/ O 0=25L
2l 2HjdEEL) 251
Hif F Z=H : 37 °c, 48 A| 7, 250 rpm
EREE]| FHHA 10,000 rpm 14.5L
Az U 2H SEAZE SEAZ 34, 24 3008
23}

go =2 GMP

Az A 22 Az} FAEHA
F5ol AstEe @de] wAS



H{QFEZEH @ 37°C, 250rpm, 48hr
Hjok=g : FA7F L HO|L} AtO]
Z7t Zo 0 dfQroll ChH| =7} M2

{
=

#0I7 AT : @A AR Ot
Al gaEide #A7t o2 =
(2D 42 AAFEL8E (FGE04) A4 2 34 &3
O ol24 - A9 AU
b TEFAHC 3t g9 H dE59 FF A A2 Es A
A AEH
O daxd 9 A48 Axdy 59 3A HA
@ AdTHE
b AT
- Y AA ARG 7Y F 0% FAHOE FEE AZX
-Ezd WA
Wi gzAE 30CE WA
TFHE TS

Azl AZA

gz

H0jF0] FAH 3 ZAH2E 20|

& AHESS

of



- Az
cHA| 3HTE =2 Hal(kg)  bix nHESSEm) 2S5k
crolm o | ok PDAH| X], 37 °C, 48 A|Z}
Y 2F
A2 ) PDBHYX], 20 °C, 48 A|ZF, 250 rpm 0.4
i HiX| :PDB 192 5 / A ZHsZ ol 8a g / Ofu}4- 8L
15 a0
2 ZhjeEEd) Hij2F Z= 7 130 °C, 48 A]ZI, 170 rpm 84 3.5 2.65
2lala ) FHHAH 8,000 rpm 8.4 3 7.126
= = 20 brix 77}X| 7.126 18 1.17
Z) 5= 2 29 AHX
?lf_ na_lx_ g [=2 = (Lot priLS i ;
_— ) Z72) S5 600 ml: AAIES HAE2 108g O 005
=RHE 2. 3 55N 400 ml: A3 YLERI 72 g 0.47 0.078

® A7a%
Gh 4% BEE Y] BE BAY 2 FYAY
S B R 5 A% FFAE o FEAE o4 RAAE AFe drhdel
Uelskor, o2 Qs W Auel o] ol
g F de A AASH A5 DY YL 1A o 5

1=
- ARFEEL VIR A Aol AsA AW
»y

FELEE AYAS 50% W 1E

P

A.Oryzae NK - & B @F 2 HYETE =
TE =(22H2h

Oo]:

L)
i
N
3
ol



o A HF3 AEFES B, AY wijAE Azt H

W HA HaFH FHdS A AT
@ dTHE
b AT

* Lab scaleol| A 2] wjFui=x] W7 A+

- TAAE AAAE B dextrose (= 2FH)

R =S R i B

- Al A AR (Potato starch)oll Al &3 (corn starch) ¥R = #HFE Z2A

- AL TG SFA S A= A=A ¢a #AH BT HF

- BoujoF (2a) Y WA FF AF UL T AR 10% FAFEE Fo] — 484

i
ko
2
A
oo

L F7dE (BAFEE o F AR IA BA =23
= SE7E 7 brix Helg (kg) » -5 Hks)
AHE A EEH) PDAHX], 30 °C, 48 A|7t
Hj 2k H}iX| : Potato starch 4%, sucrose 2%

A uf ) HL 71 £ 30 °C, 72 AIZE, 250 rpm o3

HRi X]: cornstarch 4%, sucrose 2%
=i L e 19 B9} = 25204 500 0] 3 294 O U 30
HY2F =7 :30 °C, 48 A| ZF, 170 rpm

gugal 2HHA BEYNEaT| AR 67 30520
sz axa| 95°C 308
== == 20 brix 7}X| 20 20> 6.7
Az TEEES S HIee A 1.4k HI S 22 815225

© A+23
@) Lab scaleol| A ujj oFufj=] A+
- 71¥ PDB wix 9] EAHES S5 s AAHEH dextrosed] Hl&ol WE HlF

AEE I3 A, AR FE7F 5555 WAV A3} He @40 #A4
stRom, HF AR 40 g/L, dextrose 20 g/Le] wl&o] 2o wjuiA] =Y
< U

1 Q)

@ GMP 7]# 1A pilot scale A4k Z& =
- AR A3 Ao E A3 ST
< AP Ax}, A Y Fe] SIS
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| 335 | [ e =7 =8
- ®j k9 . corn starch 4%,
sucrose 2%
1 Zu ¥ 300 g - HHFE o 121CAA 168
- BjFEA 30 C, 72 A
7k, 250 rpm
- #HjA]: corn starch 4%,
sucrose 2%
- B EA : 121CoA 208
- \jF=EA: 30 C, 48 Azt
By ok , .
2 Eaj 30 kg 170 rpm 100
- 24AZE WY F AREE
A 2% H7M ohe 48AI%E
Hlj oF
T |
| Az | [ 20kg [ FAAA 15000 rpm 67% |
| 2455 | [ 67k [20brix 2% |
_ T3 dA2EHEL oF 11
6 =g 9 g 6.7 kg ;2%1%; %) °F
- AARE Inlet 170C,
=) Outlet 95 )
7 RIS 81K | _ qzapors 2w . 18000 | 2%
rpm
[ wmzzesre | [ 225k | 7%
(Zh M dEERN AAFESLEE (FGE)2 EA- 2 oAl WUt a+
D oles - APy 4T
- AAFSTEES UYL FAMNTE dsstd oy, dadF(A oryzae, H3F0))2
Aog 3 FELEES AV|FSZ AXRT 4 d= GMP Al dA B4 (2
=A)
Ao R IR A A7]AEQD dEFA4ke] Thedty, 7]Ee] HaEo e B
519} =l 2 Qs 53E 4AdEUr EVbed
- AAFELEEY A 2 FEE Q) dE FA FUF Al AR 1509 /kg
Fo2 25 JPsAol W oI BEe
- E2E AT WEES ANT 5 s OMP A Fu A AT 13
@ dTHE
e 71 ERE S V&

- 471 BEAE AAs A A%
@ a7As
B F% WS BEF AR AL
- ATAE A F A4S B




& B4 ATHNC, F8T AR 2 Fow IYR: T4 4Y Aus
SRR

- Pilot scale?] GMP 98 3% (98 500 kg) & 7|54 /& Aysiden, 473 F
=4aE v ¥aedd e Fdsida, AL @ =3 dEE o 12
TO 2 tIFALE A AV S8 Ve o E AIEHAS

- B3, SHAAGFEES ol8&3to] gingerol, shogaol 5o A% SAH4Ee] 4 @4
ATE AP or, HAE AXA & WG FE2E vlste 7] A8l F9
Ao g FI7HEhe A=

- £3], A% 5% Al 1-dehydro-6-gingerdione?] gaFo] & Z o=z ZUgHS 3Qlshd,
2 AWNES 5% VISR SU A dRE WD A 53 dREH FES] A
Aol & AR G A+

- A, B AT A A Y AEE AAFELEEANAN FSALFEERE
HZE WA AE

) TH5AAFEE (GCE)9 A4t € 3A &
b F584FE= (GGEOD A4 & 34 &

of
o2l
o

.
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i ol
of
o
L
N

>,
ol
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@ AFHE&

o A" GE P 7+
- U A4F A7 100 kg 7Y
- 97°C, =719+ 3 kgf/cm?, 2413k
- A& (45C) A= (40X 7ol wh
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2y 2w AHESF +=E(%) Te|Arg
U HE
i z 100k
i & 2t
2 4% 95ke 5
71 3kef/on
=
3 -4 95kg 97°C 2417t
4 Ax 11.5kg FTAZEE 45°C | g04
100%

=

1) 7T0%Z4,
5 2= 11.5kg ¢l 2 Zako] |50
2) 70°C, 5AITF
6 o3} ILEES
7 =5 1.3kg 11.3% brix 50
i | #(0.3kg) (FD)
8 s 80°C 308
i
g _-1:&_3 1 |
5 =% i mao)al
(E5A/22) bR

h HH 24 Y AT

z3te] FE2ES Axde
o AR AxAYFe]
@ AFHE&
I T P = L = PA
- 97°C, 718t 2~2.5 kgf/cm?, 2A17F <4
- 50~55C A= (30A1%hH)

D I =5 9 70% EtOH =& A =x



- 28 30 g9 A 108 FE&ME 6ML F=
- Y &5 9 A TAE (1-dehydro-6-gingerdione)?] $FaF £
© A2
@D AxAAH YYFS 44 L 70% EtOHZ FE31Y & 2 AZAHE FFS 243
Ay EFFE A AFAHE FFel ¥ Aoz g, Az 45 A4
ol vsl & o Eou, ARARE FFo] 12 £ AoE AU
A 25 Al(g) J5% (@) FETE%) [ ABALAE FF
a5 30.0586 9 30 < 0.03%
212&@7& --------------------------------------------------------------------------------------------------------------------------
70% EtOH 30.1751 5 16.6 0.13%
a4 30.3107 2 6.7 < 0.03%
Ag @7& --------------------------------------------------------------------------------------------------------------------------
70% EtOH 30.0496 2 6.7 0.27%
1. HZE87ZE / B4/ 6A1ZF /10000 ppm in 80% MeOH
_/\\J_
2. M7 f A4/ 6AZH /10000 ppm in 80% MeOH
3. HE8Z /70% EtOH / 6A]ZE / 10000 ppm in 80% MeOH
4. 847 /70% EtOH / 6A]Zt / 10000 ppm in 80% MeOH
A ks A
dehydro-6-gingerdione 100 ppm a0
(80% MeOH) i PN
o dehydro-6-gingerdione
. I
@ mebA, B AFdAs AR S5 70% EtOH F2H s &8st ds =4t
o AW
(th 13 S583F2582 (GGEN)S] d= A=
D oled - 4y Py
- GMP 7]1&39] golg 53 ST A 34 g4 9 A5 gyt
- 715 945 s A% Az wE (EYE WA WA)
@ A&
) AR T s &9
=it A% 500 kg A 5 Al A

97C, F71 2~2.5 kgflem?, 2A 7 %
50~55C 7z (30A7D & Z&A7 45 kg F R
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4
== = - HEE MS =200 20 B= (97T 2A12)
4
2 = _ mem M2 AR 2D AX (50T 30AI2H01A)
4
Ers & - mROoE BE
@ Pilot scalee] ZAAAFE=ED A%
- AL 153H-r4 0% FHOZ 5AIF &
- =Y (brix 50) 5 kg BEFAx B2 (J2EH 50%)2 Ax

Q@ AT+44
b 12 =5AYAFEE Y (GGE03) pilot scale Y& AYAH
- A7 500 kgs F53te] 45 kgo TS FHIIPOH, o 0% FAHOE
FZ3td 52 brixe] 5 59 58 kg A (8 12.8%)
- Y AXAAZIFA (W3 o] A])

MZ=ZRIAINIEAN
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O AL S (SSAAFZEY, GGE02)2] 95 HAHA
(D Biotopia
i
Certificate of Analysis
HE Y L BRdMURrERY
HZEWS . GEP19001
HE YA ;20194049 159
AHB 2|2 P 2020049 149
o 2 4 4.5 kg
Al AW 2|18 Al H| 2
- D) M o) § 2} Dfe MU GO g 213
YR 0[0|, 017} RACt, HYR 0]0), 0137t RICH
0§ wUE EYw
s 8% 0] 4%} 299 %
i n=5.c=1Lm=0M=10 0,0,000
ez 3.0 X 10° 0|8} apt
Biotopia Co.Ltd.
~ 7 _
Chul-Young Choi
Quality Assurance Manager
HB-505-05 #3410 2 =m0}

SAZFEELDY LT AZYHeE GMP 71#ol| A9 3 batch F5A7%



Q@ A7uE&
D BT T
- 22 AL 1E 7Y T A4
- 97°C, 718t 2~2.5 kgf/cm?, 2A17F
- 50~55TC ol A} A= (30A1%H) %+ 9
@ 3 batch FxAZFZEY A=

2HARE 22 el 10 %—Xézi 5412
H 50%) = A=

&
6.3 kgo =474 SR
- F=

-7t wEole BRAE B (42

E2 (GGE03) 3 batch 9985 A%

b 22t S F=
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L H = I| A| 712 A—| PAMIG | DHP20I-207
B S 2l o b 'f;,m —
(B2MB2aEY)  [==[wm]n A & A @ 4 A4 A
IEETTH s34zFELY |
Lot No. 20190628-P3 .‘,’,%71?_1 J 2021.0_6.277”1] B 11!3‘_'.;_?5‘![ kg
H=XAY 2019.06.20 H Z=A|EHY 2019.06.24 H=gad 2019.06.06.28 dap ar
o O = ; 27
44 % 8% a2y =X A% ) f"“ﬁ =
gtlg | Jle | N8d 2
No | Lot No |Algz A8 x| gt
° rzoyu?fv ¥ e (%) (kg) tkg) AT SRS LT
) PR o0 L 9F IEEE F47% IEEE: e
(RBEL0REM) | 1 Cxad | 4 2 el Aen Paig 744 | A
2ty b 50 | e 5, o], o}27} grk
CES 4% g
— — F8(%) 8.00] 8 4
@i | 100 ANHA|F (/) 3.0000] 8 Hg
~ _ HAEE () n=5, ¢=1, m=0. M=10 0.0.0.0.6
Mg a3 aol 2o
wEAl weae e ) PR '
Hay s # BE 227 BE 3%
So1Me AzaQ 20194 068 289
Lot No., 20190628-P1
= 3 A g
318 855 H BRSO /2RT 7w A7) 2ol ABADAANE AePei,
- 2019 079 019
AEUR bypofode mogiol 23 odS30 | Suse of 2F
Bares 2L 2.4 o
AR Yok Aia Dl e-7
£ B Py o 37 Y
= P 5 ]. DAFHO
HEzeMe | Bumemen | suuey
‘ : — CORPORATION
‘
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& | \
HEAAP SO EPIBE 2R
DHP-202~207/ Ren? Page 1of 5
L =2 ==1 g} o] 218
(mh 32 S5AGFESEL (GGEN3)S dE A4t
A& o
D© ol 2A - APA HW
> & ok u - X)L S 9T =& ==Y u} 2k AHA
b AAAGARF B AA7SAF e AT SSAAFSEL T AT
= 37 ol 9]la o S]
W HAFT 38 A4 29 948 XY FE
Q@ A&
=2
b BB T
_ o] & z]
T AT 28 7Y & AFH

- 97C, F71¢t 2~2.5 kgf/cm?, 2A3F F<4
- 50~55C oA = (30417 % 265 kgo] =47 &H

O SsAFFELL A=
- FEARE 27 159 70% FAHOE SAT &
-7 FEAE Erdx 22 (J2EY 5002 A=
Q@ d74¥
@ 37 S5AFFEFEL (GGE) A= A4k
- AR 2ES SE3A 265 kgof TS FESon, olF 0% FEOE F=
¥ 65 kg SHARFEFET A (A Hivl £& 32%, S8 Pl &

A Z=A A 7154 () 23] 0] A)
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H = e e 265 kg < = Xk 1
HESE/ -
< ¢ 1RO SO YUK HAMO| HEH HH2A, 0101.01Ft U010} &
ES o o 3|
FIPS e ] o2t = BHEEA | aB za x| BB
1% 1/71% iy 1 /1y 1/1q VA 1/, Ve
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o .| mE=e BHH 2 (kg) 2 (kg) + 2%
- BZka) | mzamz Al pre EEMAE Al A
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Certificate of Analysis
HEY L EEMIAFERY
HzdHs ! GEP20001
b b ; 20208018 20¢¥
A2 7|2 i 20229 g 19¢
= @ | 65 kg
AlgEs Al 2|18 AlgZE H
- ngo| Melqt goj 2 7zl ago| Ment goj2 713
° 2= 0[0], ojF 7} gick Y= o|0j, 0|7t gict
o|g EUE 24ds
=g 8% 0|5} 351 %
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Kidied 1
ene  |v=mz mamzoso nec
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™ 2F. oo 1 &l
1SS B u [10ue (Olae s erero1z iR |[ 100 [O]0IUS
J|E
TAESMY, HB7TEMSS 2 22 B AT H4SZHIZ0 [ ASASHIID) SSHE AYS
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=701
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Oh AEE AE
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b FFAZY  BoldEoAR B AFMNYE  dEeA  ABAHRTLE
1-Dehydro-6-Gingerdione2] #4 Al@FHS AAstax 13 AT EAH 9

wostnA sgo, AW MRS 9 A4 BA¥S HYHus 5y

RUSE | =
o 2 l‘“ﬁ«] HE+ HPLCE ol &3ty S5AFFEEY & 1-Dehydro-6-Gingerdione
o] IS AFde AL HEHOF I, FAJASAR] =075 AFEI A
5&5%71% AFATLAA AEH FEE 1P



@ ®
> HE 2

%

W =
ofN X

ol

f

- N5 F5AZFEE2 (GGE03)
- 71% /A 4 &: 1-Dehydro-6-Gingerdione

Molecular formula :  Ci7H304

| 0O O
| CAS Number : 76060-35-0
O\Cr/\\\\‘//L‘\_)J\/\A
Az
HO™

Molecular weight :  290.4 g/mol

W Z2FEN 2 APEA A=
- 1-Dehydro-6-Gingerdione 5 mgs A™3] A#3te 50 mL k=3 FHsha, 80%
MeOHE 78t 253 5 & A &3t FFAYE 80% MeOH=E 2 A3] 3]43
- SSAAFEED 500 mge AE3] AFste] 50 mL FekAel # sk, 80% MeOH
< 7hete 259 = F BE&F
- Syringe filter (0.45 um, PTFE)E Ap&3te] o743 AL HFT AP &Ho=2 AL
@ 12 717184 =4

Instrument Agilent HPLC system

Detector DAD

Wavelength 254 nm

Column . Cadenza CD-C18 column (250 mm x 4.6 mm, 3 um)

A 0.1 % Formic acid in DW
B : Acetonitrile

min A (%) B (%)
0 70 30
5 70 30
10 45 %

Mobile phase | 13 45 55
20 20 80
23 20 80
30 0 00
60 0 100
62 70 30

- 70 70 30

Flow rate 0.4 mL/min

Injection volume 10 uL

Oven temperature 253C

@ A4
1-Dehydro AYHEEg/mL) x AEEARB(MY x EFE 25 x 342
-6-Gingerdione =
(mg/q) MEAF Z(ma)
Q@ A4

@ 12} Aol w}E 1-Dehydro-6-Gingerdione peak &<l
- BEEHY AS 27.208, 34.973E oA 2719] peakrt AEFHUOW, HEFELAT} A



w3 A3, 27.208019] peaks e 7 B oy

gl 7+ UV spectrum-g H

2t A FENH A A A

34.9738 ) peakEs HL 79t 370 nm F2A A HAWEFSF AFAE UERE EolA
= AT o e m, ANFEAe eI A peaket & spectrum &
3t

ro
ot

A=tentian Time
Mame

34 072 1-Da tyche B-gingerdions

27200
——

A : RT 27.19 min peak&l Spectrum B : RT 34.97 min peak® Spectrum

@ 12} Aol W 1-Dehydro-6-Gingerdione ¥4} 7} o & <l
- FEARFEFRE DN BFEHDS FYI RTY 1-Dehydro-6-Gingerdione peak”} #
Z5 91, spectrumS E3 HUEAHYS Q1T

- Y, AFE8He chromatogram®] 7-$-, baseline background peakz <lal| A&

o] ojH Y om, baseline Aol T3 LB Ao Hasig B HS

Sis
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T T T = i T T T T
0 20 fi'o] 40 50 [11] m B0
Minsas

@ 24 utd WA wE 1-Dehydro-6-Gingerdione

T4 A=

mAL

maLl

- Ag8A9 peak B EE /Mt UV spectrums Sl <18 HAgF 23

370 nmE FAxAE WASIY 23 APS FdstH e, 1 A3, 254 nm BT
Aol A EA|7} H AW baseline background peak @ baseline 4<% H-Eo] MAHES
gl
- - u J- N
i i P
| |
. ‘ g ”
iy L[ 1 UL

A : 254 nm Chromatogram

B : 370 nm Chromatogram



@ HAg Wy WA w2 1-Dehydro-6-Gingerdione?] & HE
- AAe FA F 80% MeOHE o] &3k F=oA A&7 BAMH A il 54+
et om, oj#g ddo® Q] A AV JS F Jvka ISt HAA
g RS FUtE HES

- 80% MeOHf‘" o] &3] FH3E= 7|EY AAY WHIY FHFE s FES] EAA
T MeOH=Z A &3}= WS vusty AxAEL] xS B3
= A=
HAzZ| EZ 5o HEsk x| 2k A3 | Wegd
wy  |Rep| D) wymd) | S | g/ | mgrg | SO | RSP%
1 50 9.9649 50470 | 09675
80% MeOH
e 2 50 8.2381 51820 | 07790 | 09018 | 011 | 1180
Lia 3 50 9.9313 507.50 | 0.9589
N 50 9.9777 511.00 | 09568
15 2 50 101752 52250 | 09542 | 09478 | 001 | 142
MeOH =&
3 50 9.9759 52430 | 09323

HAE HE EAHS 83 1-Dehydro-6-Gingerdione2] 244 = w24 HE
B HH3 FEE 3|Aste] 3.3375~106.8000 ppme] R flellA 2
Aol vebdg gHlg (R*=1.000)

STD 1-Dehydro-6-Gingerdione e B
level 55 (ug/mb) X .

L 33375 38 684 91 5 1,500,000,000 . _ 1 979,758 4614 x 4 1,311,532.4179

................................................................. il

2 6.6750 75 396 115 1.200,000000 -

3 13.3500 '] 50 003 956 900,000,000 -

4 26,7000 303,572,383 600,000,000

5 53.4000 601,328,763 300,000,000 ‘

6 106.8000 1,200,080,141 Qom0 oo s0on 75400 100000 125000

- EFgIY3 53 AIZHH 9] 1-Dehydro-6-Gingerdione peak 3$F#Ee H 0.9478
mg/g, E£F=H=F (SD) 0.01, FHHEFZHAF (%RSD) 1422 Axgles 235 YEHE

HERD | FEsE sl gt | masw
Rep | ™ mi) wymy | AHE | OO0 | hoe | S| RsD%

(mg)
1 50 99777 511.00 0.9568
EE 2 50 101752 522.50 0.9542 0.9478 0.01 142
3 50 9.9759 524.30 0.9323
h AgH A5
@ olgd - A¥H HZ W
@b = L

2o Bold¥eln B ATAM  UmA  AmgEoz  HAW
D

o] ]
@ SE5AYFEEYL 5 1-Dehydro-6-GingerdioneS # H%_
Fole AWM FRAS AFstedl 1 53] Jdon,
J Jote, Ad=0 g5 AES
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@ dTHE
e EH=E AR
- A& SRAGFEEL (GGEI)
- 71% /A 4 &: 1-Dehydro-6-Gingerdione
| O O
[ i
CAS Number : 76060-35-0
O N A L\/L\,/\\/\
|\) Molecular formula :  Ci7H2204
HO™ = Molecular weight :  290.4 g/mol

W ZFL&Y P AFLY A=
- 1-Dehydro-6-Gingerdione 5 mgs 3] AFste] 50 mL Fek=3 H3skar, 80%
MeOHE 7téte] 253 5 & A &35t ZFAHE 80% MeOH=E A3 3143
- SEAAFEEY 500 mge A™ES] et 50 mL Fk2=Ad FHsta, 10 mLe F

91']

o

B o
Syringe filter (0.45 um, PTFE)E Ab&3te] o33 A 2 A3

@ 717184 =3

Instrument Agilent HPLC system

Detector DAD

Wavelength 370 nm

Column Cadenza CD-C18 column (250 mm x 4.6 mm, 3 pm)

A: 0.1 % Formic acid in DW
B: Acetonitrile

min A (%) B (%)
0 70 30
5 70 30
10 45 55

Mobile phase 13 45 55
20 20 80
23 20 80
30 0 100
60 0 100
62 70 30
80 70 30

Flow rate 0.4 mL/min

Injection volume 10 pL

Oven temperature 25 °C

@ A

. HBAM=E ) x AlS2oxas EEZ 20 y 3MH2
1-Dehydro-6-gingerdione 2EdS=(ug/mL) x A Ao g(ml) x ol x Bl4uf=

(mg/g) M E X F Z(mg)

© A2



@b EolA (Specificity)
* ZHARFER Y F 1-Dehydro-6-Gingerdione2] chromatogram
- 1-Dehydro-6-Gingerdione?] ZFEd 3} A8E 22 EHHo=z &
|- 9] 4% 1-Dehydro-6-Gingerdione 35.820, Alg -8
1-Dehydro-6-Gingerdioneo] 35.760%°] A& %oH, g EAHLS Eozd &
A7b oo sl

_xi

e

ih)

o

|
My

1200 1200
R
Retention Time =]
Name a
1000 §’ F 1000
(G}
&
o
B .
£00 £ 800
2
@ :

2 6004 : Feoo 2
g ® r i 2
400 F 400
200 200
n | - 0
& w: T T T T L PR T T TH Iy ¥
0 (1] 20 20 40 50 80 70 30
Minutes
250 250

Retention Time @
Name s
B
2004 §~ F 200
B s
9
2
b=
£
50 2 150
2 o 5
£ 2 :
s :
(2]
1004 100
504 50
0 M A, A . J. - o L o
T i ¥ 7 T = T 7 7 7 7 7 ——
o 10 20 ao 40 50 50 70 B0
Minutes
PN = = z . . -
* S FEE DT T 1-Dehydro-6-Gingerdione®] spectrum &<l
- _ = o] =
- A& FL7A Felstr] sl

o} 9] 1-Dehydro-6-Gingerdione peak”} 3-8}
89 peakel spectrume 1@ A, FFeA X Fh=



L A
t:,::g:ﬁx ] Lambda Max oo o
2003 200 Lambda Mg §=3
i 2 A 28
y \ -
88
) 2%
0 / — 4
{
200 { 200
3 | 22 3
t aw | baw =% E
ao0d] | 0
-400
=l
)
g i & -800
500 8 &0 g
g B
v - - : , - . : r T T T T T
200 250 300 250 400 450 500 850 €00 200 250 300 350 400 450 500 550 800

am nm

@ 24 (Linearity)
* 1-Dehydro-6-Gingerdione2] 2414 (33] A¢)
- 1-Dehydro-6-Gingerdione-2 ¢F 3.2844~53.4000 xg/mL HeJolA o] YeER
Felstgon, X FAAFE NFeE WA R=0.9999 oo yehd

STD =5
o 3HHE Z 2k A
level (ug/mL) 2 a4
1 3.3375 34,160,642 800,000,000 -
1-Dehydro-6-gingerdione |
2 6.6750 68,901,849
600,000,000 -
3 13.3500 140,887,363
4 26.7000 290,047,315 | | 400,000,000 -
5 53.4000 573,067,101 | | 100000000 -
o y=10,795,311.2118 x - 1,969,123.2500
7127 10,795,311.2118 pap—
— 0 T T 1
yxE-| J‘Jii -1 '969'1 23.2500 0.0000 20.0000 40.0000 60.0000
R? 0.9999
e
g e T Az
level (ug/mL)
1 3.3375 296,598 8000000 -
EDehydro-G-gingerdione }
2 6.6750 589,656
6000000
3 13.3500 1,181,565
4 26.7000 2,332,535 | | “000000 1
53.4000 4,636,622 2000000 |
y = 86,623.8790 x + 14,930.5833
71&7| 86,623.8790 R = 1,000
0 T T 1
yEH 14,930.5833 0 2 40 60
R? 1.0000

o



sk
L e Az
level (ng/mL)
1 3.2844 50,834,365 1000000000 -
|£Dehydro-6-gingerdione |
2 6.5688 100,604,406 800000000 -
3 13.1375 200,921,615 —
4 26.2750 398,229,774
400000000 -
52.5500 800,180,430
y=15,202,484.5251 x + 583,797.2673

200000000 -

7127 15,202,484.5251 R?= 1.0000

— § . ‘ |

y2H 583,797.2673 . " " .
R® 1.0000

@ HAE¥= (Accuracy) ¥ 3 4& (Recovery)

*

%844 & 1-Dehydro-6-Gingerdioneo] §l&= A&l 1-Dehydro-6-Gingerdione ¥7-&
Ae Theto IgE&ES SASACH, AFE&EA T AEFEE7F 9F 4.0240, 8.4080,
12,6120 pgimLol Y= EZEAL /M F YT AAe} /B ow =4
&

3 A}, 4.2040~12.6120 xg/mL HSIolA B5go] 97.54~99.48%, HT EEHA
(%RSD)= 0.31~0.62%= L}ER



ej = Alg 100mg gt
mzgd | D2 | wmamm | GRSl | AESlss
o/mb) | g/m) (mg) wom) | == | masE
(g/mb) | (ug/mi)
507.90 0.0000 0.0000
0 - 508.00 0.0000 0.0000 0.0000
497.30 0.0000 0.0000
NE M | amey | THE EPe)
Spike Mg oiH| AM=E | As=E BEEEH | Ol&sk %) I
S5 MF o g/r;'_) l(ilg /;L) dESE | (ug/mb) (B A‘; /IC] HF | SD | %RSD
'0)
(Mg/mb) | (mg) 5 & Mg/md) | Q] bl B
[B-A]
515.20 0.0000 41203 412 98.01
4.2040 518.60 0.0000 4.1087 411 4.2040 97.73 97.54 0.60 0.62
505.60 0.0000 4.0722 4.07 96.86
509.30 0.0000 8.2772 8.28 98.44
8.4080 506.70 0.0000 8.3188 8.32 8.4080 98.94 98.94 0.49 0.50
511.40 0.0000 8.3602 8.36 99.43
51250 0.0000 12.5046 12.50 99.15
12.6120 504.50 0.0000 12.5523 12.55 12.6120 99.53 99.48 0.31 0.31
513.90 0.0000 12.5826 12.58 99.77
@ AU % (Precision)
* AEA
- Z$AFFEEY £ 1-Dehydro-6-Gingerdione &3] AAAHS elstr] 95t
A7, B2 9 BAAE DEsle] JPsigon, Adte SHEAFFEED
o] HHFL oF 500 mge 2 53] WEA P ThE A 259 APAI} 2%
71712 1%
- AP B

o] BA A3 1-Dehydro-6-Gingerdione®] 3refFo H 0.99 mg/go & HA 5
Fom, ol TFHAF SD)= 0.03, FEFHA (%RSD)= 3.030.2 YEG

32



3] T
Ag717| g | R sl
1.01
1.02
Agilent 1260 1.03
1.02
1.03
0.96
0.96
Shimadzu 0.97 0.99 0.03 3.03
0.97
0.95
0.97
0.98
Simadzu 0.97
0.97
0.99

=
oo
2
#
FI
it
ne
2

1Xt
(2020-03-13, M X} A)

2Kt
(2020-03-18, 2%} B)

3%t
(2020-03-17, 24X} A)

AFE-
- ZEARFEED = 1-Dehydro-6-Gingerdione &-sk¢] WHEAS 3}elslr] 93l
AFE DEstd #4S At om, AmsdFS 242 250, 500, 750 mge.® ot
Al FHel 27 53] W o2 SAHXE BluE
-Dehydro-6-Gingerdione ] AA &2 H+ 1.02 mg/lg, EFHA} (SD)+=
, A EFHIHWRSD) =3 002 YERE

|
o Mo
&
i)
X
—

&2 (mg/g)
i AlE 250 mg AlZ 500 mg A& 750 mg

1 1.02 1.01 1.02

2 1.03 1.02 1.01

3 1.00 1.03 1.02

4 1.02 1.02 1.03

5 1.01 1.03 1.01

Pyae 1.02 1.02 1.02

sD 0.01 0.01 0.01

%RSD 0.98 0.98 0.98
A Hae 1.02
™A sp 0.00
HH| %RSD 0.00

Z&y 7528w &£ 1-Dehydro-6-Gingerdione A& AZ QoF



Bl B 28U
_ o BEAIZh
_ HPLC £4A] I3 0{R8 |~ © -
£0ld L 1-Dehydro-6-gingerdione
o A|ZHRetention time)d} o et et
(Specificity) AmEZOR HE °f 35.86 =CHO| I|=2 A=
0 Amax. 256, 370nm
S| A #ESZEO| st o 1-Dehydro-6-gingerdione
(L.ﬂ o : 57 S22 33| 24 3.2844 ~ 53.4000 pg/mlL
ineari
. 8y 2l R2=0.9999 0|4}
- ) =52 o 1-Dehydro-6-gingerdione
PSfige smsES M7 4.2040~12.6120 ug/mL HeI0lA
(Accuracy) ini ;E 3|8 : 97.54 ~ 9948 %
= AT EEBA%RSD): 0.31 ~ 0.62
37 2HO| A|EXIZL | o 1-Dehydro-6-gingerdione :
2E°| 7|7|=2 o2 B 099 mg/g,
HEMY, €2t 71712 | EEEA 0.03,
ANERZE e E7t ML EZEHXH%RSD) 3.03
HEz
(Precision)
o 1-Dehydro-6-gingerdione
AN2E 2251 g2 "Had 1.02 mg/g,
2= g7t HEZEHEA 0.00,
AT EZEHKXH%RSD) 0.00

D ZxA4F2ET ZF 1-Dehydro-6-Gingerdione®] 3HsF B2 FQ1Q1=7]%
3L

=
A7 HFEE A AT FATEANA AS

o}

A7} FESEZ (GGE03): Batch No. 20190628-P1 / GEP19001 / GEP20001
5/A FA & 1-Dehydro-6-Gingerdione



2

°

b

°

1.18 + 0.19

g

A

J

cl

A

Lot 3
0.98
0.97
0.97
0.97
118 + 0.19
0.97~ 1.41

=~

S|
0944 ~ 1416

bof 7127
919l 80~120%2 AH

°

:rL

[e)

=

1.40
1.41
1.40
1.40

Lot 2
1-Dehydro-6-gingerdione &% 2| (mg/g)

b Hagk, Aok

1.15
1.18
1.18
11577

1-Dehydro-6-Gingerdione &
Lot 1

- 3 lot& 77z 3wrE o ® 1-Dehydro-6-Gingerdiones #4113 A3}, B+ 1.18 mg/gY

} % 1-Dehydro-6-Gingerdione®] 24 24

2| 80 ~ 120 %

Ve oM, HAgEe 0.97 mg/g, HHES 141 mg/go &

o

A

o

Qo 0.944~1.416 mglge.

SEE B IRE:

(mg/9g)

b

1-Dehydro-
[€)

6-gingerdione

@ AEH

W
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p T
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T W S
o S
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® X 5
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R 5w
® 5 D "
p T R
Ao N % ¥
1 Njo © x
W o5 s =
- o8 0 =3
) STG)
of ﬁl _r.._O S _io
o) ¥ o)) Z. ~
T o oar = 4
=RNC IS = Il
R o R S
T g s M
o I
of 011,_ o T % 0
- X ~ =
S B ®
W ooy TP i r
A M@ W TE R
N o N T ﬁT
ﬂo o ﬂo E.U EL No U._ﬁ XV
BN T .
Hmn ‘ATI mmﬂ \_IH“.W
b oo & ok
@ |

&
=
2
15

@ ATHE&



- s 4 Hl 2
=1 < 10.8pg/¥
. Z=H| A < 150ug/¥
a5 -
JlE8 < 3.0pg/¥
DE 9= s+ < 2.1pg/
o2 2 24
O| A2
142 R < 100/g
M2+ i
(B Zof stsh
Q@ ATA=
B F3%
- EAAH, HdA= dF 0.0288 mg/kg, FHIA 0.048 mg/kg, 7F=H 0.007 mg/kg o
o, 5L E4E ¥
NEggs Lot 1 Lot 2 Lot 3
(mag/kg) 0.0288 0.0195 0.0150
EH|2(mg/kg) 0.0480 0.0318 0.0382
S5
7t= 2 (mg/kg) 0.0070 0.0051 0.0063
E4+2(mg/kg) =4 =4E =dE
- AuelA TAT F Y& oA Ave 1Y AWYAY, APIFHE /154 Us
AA A FAANA AdstL e FEH 7IES nHskA, kA A7 §l
=5 BE d5S 1 mgkg stz A4
AEggs 4 aetzkolsh*
E(mg/kg) < 10.8ug/& 10.8pg/g
EH|2(mg/kg) < 150ug/¥ 150u9/9g
25
7tE&(mg/kg) < 3.0ug/d 3.0ug/g
E+2(mg/kg) < 2.1pg/¥ 2.1ug/g
* SRULTFERLO AYFHTES 1g/L 2 A B, MFE HA A HE T,
B At
- A H TS A4 B dEAA SASE FRHSoH, ARTFAE VIsA8 9
5 A #g FA wet AT 7S 42 AR
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N g s

MEgedd

Atrazine, BHC, Bifenthrin, Captan, Chlorfenapyr,
Chlorothalonil, Chlorpyrifos, Cyhalothrin,
Cypermethrin, Cyprodinil, DDT, Diazinon,
Dichlorvos, Dicofol, Dimethoate, Endosulfan,
Endosulfan-Sulfate, Ethion, Fenitrothion,
Fenpropathrin, Fenvalerate, Fludioxonil, Imazalil,
Iprodione, Isoprothiolane, Methidathion,
Malathion, Paclobutrazol, Parathion-methyl,
Permethrin, Phenthoate, Phosmet,
Pirimiphos-Methyl, Prochloraz, Procymidone,
Profenofos, Quintozene, Triadimefon, Triazophos,
Triflumizole, Fipronil, Tebuconazole,
2,6-Diisopropylnaphthalene

Acetamiprid, Azoxystrobin, Boscalid, Carbaryl,
Carbofuran, Fenhexamid, Methomyl,
Methoxyfenozide, Pyraclostrobin, Pyrimethanil,
Thiamethoxam, Flubendiamide, Thiodicarb,
Chlorantraniliprole, Lufenuron, Chlorobenzuron

3
A= =

% 1= (isoprothiolane©] 0.0481 mg/g) Tro] HE=H o1}, o]



alil ANEESs =M
1 CtO| Ot X|+=(Diazinon) =4=
2 C|CIE[(DDT) =dE
3 C|2E (Dicofol) =4E
4 C|2 2 2 2 A(Dichlorvos) =4E
5 L2tE|2(Malathion) =4E
6 0 £ 2 (Methomyl) =4E
7 0| & A| H| i= X}0| E(Methoxyfenozide) =4d=
8 | E| CHE| 2 (Methidathion) =4
9 HAZE| E(Boscalid) =4dE
10 H|Of| X| Al (BHC) =HE
11 H| T £ 2l (Bifenthrin) =HE
12 AHO|H Of| £ 2l (Cypermethrin) =HE
13 AP0l Z 2 C| € (Cyprodinil) =4dE
14 ALO|& 2 E 2l(Cyhalothrin) EdE
15 OFAM|EtO| Z 2| E(Acetamiprid) =dE
16 OFFA|AE 2 HI(Azoxystrobin) e
17 OtE 2}l (Atrazine) =dE
18 Of| E[ = (Ethion) =4E
19 o = A EHEndosulfan) =dE
20 O] OpEH 2 (Imazalil) =4dE
21 Ot0| & = 2 E| =2 2| 2l(Isoprothiolane) 0.0481 mg/kg
22 O|ZZC|&(Iprodione) =dE
23 7+Ht & (Carbaryl) =4dE
24 7t F 2 (Carbofuran) =4dE
25 Z4Et(Captan) =4dE
26 F EH(Quintozene) =4E
27 = 2 2 & Z Y(Chlorothalonil) =4=E
28 £ 2 21|2| Z 2 (Chlorpyrifos) =24d=E
29 £ 2 2H|LtT| 2 (Chlorfenapyr) =4dE
30 E 2| OFC| 0| Z(Triadimefon) 24
31 E2|OtZ=Z A (Triazophos) =4E




At Adg=E =Ad
32 E 2| ZE20|Z&(Triflumizole) =UE
33 E2|ZERFE(Triflumuron) 4=
34 E| OtH| & & (Thiamethoxam) =HE
35 It2+E| 2 0 € (Parathion-Methyl) =24E
36 u+2 2 # E2E& (Paclobutrazol) =4
37 I 0| E 2l (Permethrin) =4E
38 H|L| E 2 E|2(Fenitrothion : MEP) 248
39 B 2{2| 0| E(Fenvalerate) =4ds
40 H £ 0f|0| E(Phenthoate) =4E
41 H = 2 0} E 2l(Fenpropathrin) =4ds
42 HSALD| E (Fenhexamid) =4E
43 LA (Phosmet, PMP) E4E
44 I Z AHO| O] = (Procymidone) 4=
45 Z 22 22t=(Prochloraz) =dE
46 I 2 = Z A (Profenofos) =4E
47 £ 24T 0t0}0| E(Flubendiamide) =4
48 I|2t2 2 A E 2 8l(Pyraclostrobin) =4dE
49 o] 2| 4 E} 2 (Pyrimethanil) =48
50 I|2|0] =AM E (Pirimiphos-methyl) =4
51 ZF L= 2 E(Fludioxonil) =4E
52 C| 0| £ 0§ O] E(Dimethoate) =4
53 Z2Z2tEed2|ZE(Chlorantraniliprole) =4E
54 E 22 T2 (Chlorobenzuron) =dE
55 I| = 2 (Fipronil) 4=
56 2 5|2 (Lufenuron) =dE
57 Bl &3 LIE (Tebuconazole) =4dE
>8 0| &-LC|oto| |2l (2,6-Diisopropylnaphthalene) EHE

2h) YA A

O ol&4 - Add HIUH

) TFALFEZELY TS TUAF7IH 503752 FHI] 7Y &
A FATHANA HF

@ ATHE

b NEA=

- S5AAFEE D (GGE03): Batch No. GEP20001
W ANF=
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2 5gl
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Az E GEP20001 HArddy 2020-04-02
AApe) S A4 E DE020040253
Fat7t el Aol Al d-d Al 2 ¢ dAabs oga) g
AlE - HAF gEY 1 2020-04-08
Alg - HAL #BelA} o)A
HAlgs £ AR} AH 3
Ad - FAAEE Ad - AA 82 AlE-AAY
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- 57 FE2E2 (GGE03): Batch No. GEP20001
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*A7IRE ANY
- Bz 25+2C
- ANFLYA: JHAL 3,6, 9, 12 LY (FA 7R L7A 1 3Y)
- Alg&dE: A EAE 1-Dehydro-6-Gingerdione 3 &4
- A AEAAE B4 A5 HHS 5

Q dT+4d34
b A7 BEANYE A
- Z5AYFEE L 1-Dehydro-6-Gingerdione %8 I/NL7bA ZAH3 Ay, 7]|F0

! A 2 A] 374 6714 974
A=
71 2020.01 2020.05 2020.07 2020.10
ek 118+019 | 098 mg/g | 092 mg/g | 093 mg/g | 093 mg/g
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Z A g o] B W o] 2 A0 HANAF | QHHAd #d AR AR
(Zingiber officinale rhizomes
Pubmed or 1-dehydro-6-gingerdione) 570 29
and (safety or adverse or toxic)

TABEEE o|8T U review EEOZ, W] S o4 809& dAOZ o
4Pe AYsGon, 127 5 4R 20¢ 4T

3
Pag @ B4SAMEE BEAA LS
- AFFAE 8 Hel Aolzol MY foluld Zat oL 2 &0 AAI Za
E
- H LIS ALRE S2 4 S tdeE 125 T AGEY g5 AFHT A3
A A
S Aot QoL AYLEAN dFelgd Aol=ol A Aolg HelE
nl-9-2~o A essential oils (GEO)& F 53] BAFAst #-AFY Jd9F 5 &

o B

- 28mg/kg/d THEAAA G g EHE BRAFAS
3. HFDZ #|¥FS /f=A]71 Ratoll 30¥ &<+ ZAE 25, 50, 75mg/kgS AHAIA &
HITE 83 37
- 224 9 =45 wshe BRHA S
- Glucose level, bodyweight, leptin, insulin, amylase, lipase plasma and tissue lipids
9] ZHAE RAFoH, 75mg/kg°ﬂ/‘1 M £ 295 YEY
4. C57BL/6] micedll AZAFEES 183 AHAA AA W) wvbdx gy g9l
- Bzte W =AW= J&ngz] oLU

—1 O
—E“é%% FEA 712, PPARZ 2] A &2 43S oA

Ho
ol

- WrEs

A F

5. HFDE ®]¥h& =A% Ratel]l 65 &< 95% c&& AAF=E<S 100, 200, 400

mg/kg AFHAA HAISST A &3 &<l

- Rzle W =4 ANsE BHER o

- 95% g AGFFSES FT7FA Al glucose insulin, total cholesterol, LDL
cholesterol, triglycerides, free fatty acids and phospholipidse] ZF4E &<213%+

6. HFDE #H|9kE /F%EA|Z1 Rate] 30¢ &< AE 75 mglkges AHAAA

inflammatory factorsE &<13}

Az, 5, Ad<d, HMG-CoA, FAS, PPAR, SREBP1,TNF-a and IL-67} %435}

fr

o >}L
ok

S e el 111, CPT—L LCAT, LPL &71374< 81 4 AN+

7. HFDE v]¥r& =A% Ratel]l 105 &< 94% oletE& AAFZ2=< 200 mg/kg=
ATEolste] eled AAol WA APE B A5AAE el

- g9 92 dHAEHo] A 3o, Insulin sensitivity 2 AMPK 5715 &213%
8. HFDZ H|v+& %A1l € 2H 8F &<k IAE (25, 50, 100 mg/kg/day)=
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9. HI¢IZEAR AWES FEAR micefﬂlfﬂ 4—r71_} XA 0, 100mg/kg/day)<=
ATFFEAst 945 2 ALY FE7AY BdEEA X]‘%‘ﬁ%!ﬂ A 2 RS

- FRA, TC, TG, ALT, ASTS] Zag Selstgon, AAhAs 4Z8d Fa v
A ¢l

=4S 39S

10. APRES F=A12 Ratoll A 573t 94% ole-& AAFE=ES 50 mglkg s=2 74
TRl AEA Aol EFIle] A &35 &2l

- A, P HAxgzA o] vE, APHEY 7|7 FadceE AL FAA L
o,

Al u}7(CD68, F4/80)8] A=
- TNF-a, IL-6, MCP-1¢ 0411] gl
11. &=4o 2 FEAZ B RatdlA 657 &< A4F2E 500 mglkgs HHAAA
ZEG T 7L AAstE As gRlg
12. STZZ F=A17] Fxx RatollA 20¢ &2 90% A&E& AAFEE 200mg/kgs 7
TRt o] A AYFof vX= FIFE &
- TC, TG, thiobarbituric acid-reactive substances(TBARS)2] ZFAE 313 H o,
HDL

TFA7Y SVt AS U
3. STz §=Ad B Rav] 75 S ARFEE 500 mghgd AFFoAt £
59, TC, TG A7} a8t As SUF
14 STZZ2 f=A% %‘u‘i atell 30€ &+ &4 AAFE= (100, 300, 500 mg/kg)

ESged 9 AR T 2YLATF FA9 gaE FAsgor, AL

o 23
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- s &40 EFo] gAsSE AL o, S ZASFA @ Fdiks a4
9 &5

9 %7}% gkelgt
16. STZZ %4171 Zx Ratd] 35 ¢ AAFEE 60 mg/kgS A T+Fo3 43}
2 E 9 2~ 9} Metabolic Profile®] &3= 321
- B8 9 =453 Hees 3EEA Gk
- SOD, CAT, MDA &% 9 27} 7+4A3s9 o, GSH, GSSG H]&o] &7}t AE

2l
17. vi9td s 24 miced) 45 % JAES HAFFAsS AEE Nd &3
Ql
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9] 3}

18. HFDE ¥ $ 5471 Rato] 65 F9F 94% o€ AYA2ZE 400 me/kgs 7
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52 AYA BA AGE 5ol * }
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ginger o 1o | ® ] w‘sj 3ol
X
&)
A
7 FE7
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HENE U 74
H o= o SEYLFEELED H 2
GH|
o -1 Aot AFAof H| o FA|
HE 3L - AE R AHHBAE ME
Mz s — HE 7Y QN HEAIE ME
KAl X} M 72 YA
= Cte 20,460 & HAzaHol [153mg 751mg ~ 782 mg
zY £ 66 UEEERED 736mg ~ 843 mg
=% 310 Z mAL 9| + 2.00% OJLj7fE + 4%/10%
HYAH| X7} — 88 73
LHE EY) 766.56 mg =7 AL T
MO E SR 800.0 mg 5.80mm 18.0 LY | 3EH
=k MA S|~ ZtAHO| EOt 28.0
=== bt h 29 18mm E}gl | 452 | 60&
LA g4 ZHo| M| Kg/Cm
HA 74 18mm E}s
AMHBAIE UE AHHBAIY ME ILEA|
| cotnar 4 M=X|Al gl 7|2 A
Kolmar BNH 1I_L I I * I — -I
SSMUTTEBEY 2 cog -
H & 3
A A 800 mg
A 4 |3 s Mol HmEX
N - MEANSLR | spoold > 8 /49
20,460 MESRYR |pered » 8 49
S
16,368 g
Zz & t 9 66 H
O 2 AH2HA) 310 7
& A 2KB) 7’70/ 7H
Hl in]
% 4R E 22| MR
7E1 IH / £ g2 =
[ é
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- SEARFEED 2oy FAEEE
o —_— 24
m R ML ME =1 1 2 3 4
Kolmar BNH
A OE Y |sauzsERuEe s
Hzds - Zehel| 20460% [HFAX 48 g
H 2 |7t AL 8 =
Code 2l 2 g Hi i
(%) (mg) © -
SaMzEsga 30.000 240000 4,910.400 g 4910400 X
ZA™ M=
SddERex 42420 339.360 6,943.306 g 6943306 X
(M102)(MICROCRYSTALLIN)
fEsgEUNEIES) 10.000 80.000 1,636.800 g 1636800 X
It M A 5.000 40,000 818.400 g 818400 X
S|EEAZZLMER O AHPC) 1.000 8.000 163.680 g 163680 X
Fl2EAN YLz AL 4.000 32,000 654.720 g 654720 X
AH|ob2I ALY B(0] ) 1.700 13.600 278.256 g 278256 X
o AtEt A 1.700 13.600 278.256 g 278256 X
S =2 i ol ElAM 2
SI=ERAZERHEYEROA 2500 20,000 409.200 g 409.200 X
(HPMC, 2 &)
S| XL Lto A2 0.250 2.000 40.920 g 40920 X
el =2 2T ol E|IMZ
SI=EAZRENEYdEROA 0.300 2400 49.104 g 49104 X
(HPMC, 2&)
Sa|MEIX| At AH 2 0,030 0.240 4910 g 4910 X
0| AHSHE| Bl 1.000 8.000 163.680 g 163680 X
X| Kb 21 A 2 (BC-9736,MSC) 0.100 0.800 16.368 g 16368 X
£ 0.000 0.000 4,812192 g 4812192 X 1
X 4=(PURIFIEDWATER) 0.000 0.000 800395 g 800395 X
3 A 100.0 800.0 16,368 g
DA [
S0tH| Hoj 0] 2] () page 1_
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M&E 3E — NEES RSN ME
HZE Hs —_ HNE ¢ QIMEEAIE HE
KAl LA} e &2 IEFEH
SENEET 20,460 & HAS2AHY [153mg  751mg ~ 782 mg
=3 e 66 NEEELEE) 736 mg ~ 843 mg
=y 2 310 Z HA He + 2.00% O[Li7je + 4%/10%
HYAH| X7} — SdEE 14
L}';g %%k(jg %I") 766.56 mg _":_7}" 70:15 %AO-HE
o™ SaHEeh 800.0 mg 5.80mm 18.0 Ly | 2EH
g'é'l- M AF S|M ~ ZHAH O Hat 28.0
—— e K oy 18mm Et+g ,| 4582 | 60%
Ly 4 Lol Y| Kg/Cm
X 4 18mm Et2H
AHHEAIH HE AHHEAE YE YA
[ ot or 4 M=KIAl 8 7|2 A
Kolmar BNH 1|_I_ I I * I_I -I
SRYZLFEELERY 3 £ 9 —
H & 9
@RI o9 | 800mg
= g (e Aol M mF K|
M xE ¢33 - HEASAR [oope 4 5 2 /6 2
20,460 o =etz o xt 200 W % %)/é%
oMz o9
16,368 g
Z F o9 66 H
O| 24 AHZH(A) 310 7§
¥ A e »o
Hi o
%o X Kz 22| HQIxt
2 X




o —_— 24
HE g3 dE g 3 | 4
Kolmar BNH ‘
|
H & 8 |Ss4ZFs2HEY b1 y
HZEHZ — |I1|£EF$I| 20,460 R = ER
bl & S|7t A g™
2 2 g H| i
S ° %) (mg) ©@
2hjgEat 2.000 16.000 327.360 g 327360 X 1
dydg=ex 70420 563.360 11,526.346 g 11,526346 X 1
(M102)(MICROCRYSTALLIN)
FEEYHELEHEY) 10.000 80.000 1,636.800 g 1636800 X 1
It M A 5.000 40.000 818.400 g 818400 X 1
SEEAZRUMEZ QAHPC) 1.000 8.000 163.680 g 163680 X 1
FIEEAHELZRAZIS 4.000 32.000 654.720 g 654720 X 1
AE|O}2IADFI Y| (0] 2) 1.700 13.600 278.256 g 278256 X 1
o|Ats}F A 1.700 13.600 278.256 g 278256 X 1
SlESAZRENYYEROA 2500 20000 409.200 g 409200 X 1
(HPMC, 2&)
ZE M XLt AH 2 0.250 2.000 40.920 g 40920 X 1
SIESAZRENYYEROA 0.300 2.400 49.104 49104 X 1
(HPMC, 2&)
22| M 2K Ao AH 2 0.030 0.240 4910 g 4910 X 1
O| AtSIE|EFHs 1.000 8.000 163.680 g 163680 X 1
K| XF21 2144 4 (BC-9736,MSC) 0.100 0.800 16.368 g 16368 X 1
=5 0.000 0.000 4,812192 g 4812192 X 1
M| =(PURIFIEDWATER) 0.000 0.000 800.395 g 800395 X 1
g A 100.0 800.0 16,368 g
AaArg [
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1.3 M= i 2t H] (%) = 2H(mg) Z=2Fkg)

MSM (7|5 49) 78.00 390.0 93.600
H|EFEIB6 (7|5 4) 0.20 1.0 0.240
H|E2IB1 (7|=4) 0.20 | 10 0.240
H|EFEIB2 (7] 54) 0.20 | 10 0.240
HIEFEID3 (7|5 4) 0.03 0.2 0.036
S=UAFEEY (HS) 500 | 250 6.000
N-OtM| 2223 At 4.00 | 200 4.800
ZHEEERA 1137 | 56.9 13.644
AE|OHEIAF OO 4% 1.00 | 50 1.200
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@ AYYE 84 7l s=24 75
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Injection monosodium iodoacetate
aMIA i,"."du"-&f . 50 pl{60mpmL)
o o B weeks —  Analysis
|
check-up of
Arthrite Daily supplement of GE, FGE via oral gavage
Check body weight & food/water intake once a week
- Monosodium iodoacetatefr= & RS 99 Zo] AAFEEY APLEES o] &st st A
o2 YAl oy, 3 APEaEC] A2AYHANG R WA H wet A AP AFE
B3} DL IPHANYFEES ol gste] WY O, PHUETORE AF% FEU& Tl 9
o] A X5 de] AHEHE celecoxib® o] &3te] FastaAt S
- AF Aol S5 AolER e F 128 24 ogoln], AHoTRH 9FA cytokines] BE 2%,
Y e TERYEY dEs TEste dF/Add @9 vl collagen type I, 1, MMPs, TIMPs
5o faA4 wd sl SRR 27 P8 ANE Solo A% FEEY LendUANLF
SE| Fol} MAE 3% Hlstag
MIA (3mg/kg) (mg/kg)
NC GE GGE GGE GGE Celecoxib
CON 200 50 100 200 10
Initzal 3054 + 652 2824 1222 3010354 2880 +339 2992931 2920 £539 2946 £ 979
body weight (g)
Fm.al 520.2 £ 10.63 4776 £ 16.61 5042 +£13.83 4540 +1026" 4752 +2064 4718 £+910 4908 + 20.21
body weight (g)
Weight gain (g) 214.8 £ 4.60 1952 £894 2970 +£14.29 166.0 £7.65* 176.0 £12.16 1798 £ 1075 196.2 £ 13.77
Liver (g/b.w.(%)) 272 £0.06 286 £0.12 2.76 £0.08 270 £0.14 253 £0.18 2.78 £ 0.09 293 + 0.08
Kidney (g/b.w.(%)) 062 1 0.02 0.58 £0.02 0.57 £0.02 058 £0.02 057 £0.03 0.66 £0.03 0.67 £0.05
Spleen (g/b.w.(%)) 0.20 £ 0.00 0.22 £0.02 0.20 £ 0.01 022 £0.01 0.21 £0.01 020 £0.01 0.20 £0.02
- AT 2 A7IFA #F A, AR FE2E T Yt AT UMl w2 Ae o,
T2IHARGFEE FATNAE thxTd vt AF M3yt 374 &2 As IR+
- ARFEEN 12 AWFANRFEE, celecoxib Tl o3 AT ] A7|FANE & S HH|
2 B2 s A CERE B AlF it AL YERA] 42 A0E HoF
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g
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100 200 10
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g g

3

i}
MAGmOke) - o+ 9+ 0+ o+
(mg'kg)CON MIA 200 50 100 200

GE GGE

100 200 10
Celecoxin

+
10
Celecaxib

M\A[Bmgdkg

) I
(mg'kg) CON MiA 200 50 100 200 10

GE GGE

BUN

o) ¥ oah k.
(M) CON_ MIA znn 50 100 200 10

BUN (mg/dI)

Celecoxib

CE GGE  Celecaxib

AST, Aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; Chol, Cholesterol; TG, Triglyceride; BUN, blood urea nitrogen
The results are expressed as mean + S EM (n=6). *p < 0.05 compared with MIA control.
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%
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s Uehts 21 8
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AST, ALT, TGS A7} &1

IFN-y

MiA [3mgikg]

= + +
(mg/ka) CON M\A 200 50 100 200

GE GGE

IL-6

1500-

PGE, (pg/mL)
g

g

+ + + MIAE3mg.l’kg}
100 200 10

GE GGE Celecoxib

A7

1000

54 Hlo]euAQl AST, ALT, ALP, Cholesterol, TG, BUN9| $=X1& ZH3}% 2
Folol st AAdhzTe ¢
A A A FA TS celecoxibe] Eso] FAF

TNF-a

Celecoxib

IFN-y (pg/mL)
g g8 g

g

0
MIA (3mg/kg) -+ + + + + +
(mg/kg) CON MIA 200 50 100 200 10

GE GGE Celecoxib

PGE,

(mo/kg) CON MIA 2‘00 50

+ + +
100 200 10
GGE Celecoxib

The results are expressed as mean + S E.M (n=6). *p < 0.05 compared with the control; *p < 0.05 and ™p < 0.01 compared with the LPS.
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GE

Celecoxib

Coronal

T ‘—[ia

PAAYG 22E Folo] o3 3% 54-5 e Selsison], Pt EE2 celecoxbir)
W7 FFE 20 mg/kgg Folsig e S48 B9 3%l 959 2L

3D micro-CT 2A3+8 H%8} s19le o), Fu=, We) w9, ¥vl 2
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&

o
=
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== 0.0 0.0
o+ o+ MAImglkg) - + o+ MIA(3mg'kg) o F o E R
dose(mghkg) - - 200 50 100 200 10 dose(mghkg) - - 200 50 100 200 10 dose({mo/kg) - - 200 50 100 200 40
GE GGE Celecoxib GE GGE Celecodb o= GoE Colecoxb
20 IL-4 5 IL-6
=15 =1
LN gEls
-5 =T
$ a0 S0
o5 -3
2= g
=05 =0.5
i ] oo le =]
MA(3mghkg) + o+ o+ o+ MA(3mg/kg) 5 e, &
dose(mgkg) - - 200 50 100 200 10 dose{mgkg) - - 200 50 100 200 10
GE GGE Celecoab GE GGE Celecoxb

The results are expressed as mean + S EM.(n=6). #p < 0.05, compared with control. *p < 0.05, **p < 0.01 compared with MIA induced rats.
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The results are expressed as mean + S EM.(n=6). *p < 0.05, compared with control. *p < 0.05, *p < 0.01 compared with MIA induced rats.
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HEY Al MEH | mogy A= 214
W5l 2o
=4 HIEFQ!, (-0F27]
I} gk [

WHE N coporm | I | G o ey, | -m2s
i) FOEE | zeloie |owumas 5 | -oigd 37
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i
WE s 2ol
J|EkakeS, 7|Ep
S wawst ) o PO G, | oy
100 mL FEARHF)| 9 | POMMUER | g Az
) MR ApMAG, |5
Solol7| AR,
el

STUEA Z=2¥3t HE
(W) BaytFE2=FCE0De] Eelststz 54 W3t &<l
O =23ty 54 B7t
e A= 5 YH

* AR oolgtetA 54

B Ao 229 daFFE=FCED d5e AdzRY F5ds. FGEOl 8942
2t Al (model CM-3500d, Minolta, Japan) & ©]-83}] lightness(® =), A x}o](A E*ab)&
A% 5= 2HITEARX-2000 ¢, Atago Co., Japan)Z =43t ° Brix %
Eb.
H]F& A= A(DMA 4500,Anton Paar, Austria), pH= (SevenCompact, Mettler Tole-do,
Switzerland)E °]&3ste] Z47f 5439 FGEOlS] A4 E £42 AP T2 &5

We A% HPLC A< ol §3te] B4

U

* dARA H2E
5%wWi) FEZ BAF ARE 70, 80, 90T o A 30%
3 ARE ARAT H, FE, pH, ¥IF, AR, B

@ 2% 2
"% Y 588 HAE

A& BEALFEEZFECED] A% Ao 4L 2HeA
A7 FZE(FGE0D) Y27 5% g0z 545

H4T A5 284 Bho o8 deow Walt WAL FAT F e

M= AFEI =0 pH H|S

FGEO1 60.6 5.04 1.301

FGEO1 5%

P |

3.04 542 1.010

(LEYAFSEFGE0]) 98 543 H2E



AU H2E
QYA B AES 3] As) 5% FGEL #8942 4747 =70z ol 9@ A3}
= ¥4.9 25 F7HAQ d2 7FekAl @82 Untreated ol A58 70, 80, 90C7HA] &
=8 &7 080 4 ke as3t 9= viS. 28 pHell 2 Aol /il 7
of )%k Axtolsl BEHA Ygkonl, 57l 4 Untreated T34 #2942l 2kol7} gl
o] o
N =
i = gE PH HIZ M XH(b*) s
Untreated 3.04 542 1.010 56.88 ot
pH3 3.03 543 1.010 57.02 Ea kol
pHS5 3.04 541 1.011 5391 Lakely
pH7 3.04 5.38 1.010 59.44 skl
T FF==FCEND F8H 2 At H=E
@ AA AEED B A2" 72
- FGEOLS] AR $4e o2ty gste F32e $UT HPLC $48E o83k
243
- AREE), FERFFEZ5FAFCED, FEY T HFEGE02), 7343, Sk 1A
Hlo], A stz JEA, ARG F 77HA] MES 831 Shogaol¥} Gingerol #4-&
Z] fsg%}
- G FAAFEEFGE]L FGE02)S Al9jsta, AFAR gFol A gAY A=A &
- AT 9483 B AFZAHE Tl AEEuE, AL FF A H2E I 45
- Compounds (mg/g of extract)
Al
: 6-gingerol | 8-gingerol | 6-shogaol 10-gingerol | 10-shogaol
8& (Fresh) 0.27+0.00 0.08+0.00 N.D 0.22+0.01 N.D
WwFAMZ SO 5.08+0.17 | 0461002 1.36+0.05 0.98+0.04 0.34+0.01
EEHEFEE 559 7.76x1.11 0.72+0.13 0.80£0.14 151025 0.36+0.06
WIS 2 R 0.01+0.00 0.01+0.00 0.00420.00 0.003+0.00 0.001+0.00
SO0 BHMRE 0.004+0.00 < LOD < LOQ N.D N.D
ATC AT AEZ (B2 | 0.01£0.00 < LOQ < LOQ N.D N.D
HmMMZF (RISX 0.02+0.00 N.D N.D ND N.D
A4 ZF

dE 2UEHY 20 &



BAES =] =73 BaU EI|2|cHE%
= Keal/100ml - 33598
EEE 9/100ml = 71.52
95 9/100ml = 60.04
ZTHEE 9/100ml = 793
=2 9/100ml - 2.02
e oS g/100ml = 0.76
EfAI 9/100ml = 0.00
EHLHE mg/100ml = 0.00
LEE mg/100ml - 63038

L EYFFEE[FCE0DS] 4 F, 9t FdFael & IFAAE &4 d&5F
(FERAFEEFGEND) FFEE &4 249)

W Egasts=d A8 AL 9 AEFE AA
DaNdFEE A4S A8 F A= A A48 sS d 2193
WA FA] AS SKutol QAES Fobo] WEFHL FF VAHNEF AL
SRR
#+52] A7) wE Sachharomyces cerevisiaeE AF-&3}e], 37%, 0.5v/v/m, 150rpm o=
HjF X3yt
HiF AIZES] 739 24A1%E, A8AIZE, T2A1ZF AZPE AEAA AFEE A4 R HF TE
Az &Y QA4
H dagAHd & F 714 FF 2olE B4 F U Succinic acid, Citric acid, Lactic
acid, Malic acid).
1 WeHg &YW - 5 kg(brix: 60)
Ha= B
15 kg - 2| brix: 15 Pohs ) brix 60 3 4 WAHHO] beix 15 R EZY A
w
(95°C, 142H 5 20 kgo] e G0 W
HE 2%
{Sachharomyces cerevisiae) Sachharomyces ceravisian®] wed i F UL 0 318
2N WY HE PG00 NERE M W F
E
{95°C, 1A|7H o E A
of 2
(2o E: 2% H7H ot o) 3
2]
Brix; 70
W
U (95°C, 14|12H 42 % =2u

SaUPL 55 HEBHYE
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4%, A3 4R EHA FUT= S Aekste] AFFH o R FolFel ARGES FEslA
F=va Aoy = FFS JUE SaAAA AAES Astr] fste waAdR s s,
AZFNAN2E A7, =5 AHA]l, AZEFE F7F ZJUste] ghe Rasid . e
S+ 24£2° Colal, FHE3] whtsle] #dss) 3 & W7zhstd(0~4° O @472~ E =94
(2.4+0.2 vol

(FEAFHILSE 0 &)

A5 ol &1l (%)
g A 7} 5& E(FGE0D 0.1
8 A7 sE S 0.2
A7 2 0.08
g 10.5
T-AA 0.01
HEA F2Y ~EY 0.005
A7 0.08
E2k712+(CO2) 0.7
A ¢ 88.33
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7= 453
- 24" A FEH(6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol, 10-shogaol) A1 &%
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mg/100 mL

20,0 A

16.0 4

B =il G-gingerol
12.0 -

8.0

Imh s-shoqaol

8-gingerol

Control 70 80 90
2K (°C)

U MASE0 MAFAR2EH ME gingerol, shogaol &E H3}

BEADGFZEC] 5% HE 255 Axste 4+ 2570 - 90C)d wE AFZ&E4

A 5% FqEFHEE 9 AF 18-S e

a7} FEEEAFCE0DS gingerol 2 shogaol % £A AY LAEA
6-gingerol > 6-shogaol > 8-gingerol <=4 & A] A& ol A X]E%Z‘—JOI =44

25 A BAAY HaARY Fa3 Aygd AxE A= SAACE
oAl o)z} gllon, o3t A= HAd2Eo HluF OP 43 A= yepd(d
T+ 3%/ 6-gingerol : p-value = 0.000839, 8-gingerol : p-value = 0.019, 6-shogaol

p-value = 0.033)
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wnay | el | sausaa
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mg/100 g of sample (wet base)

6-gingerol 8-gingerol 10-gingerol 6-shogaol 10-shogaol
G 110.21=0.64 ] 11.3620.07 18.5420.15 14.8120.10 N.D
88858y 319.37£14.35 || 12.39:9.85 7.2520.35 141.22£7.20  1.7420.08
mg/100 g of dry b3fe
6-gingerol 8-gingerol 10-gingerol 6-shogaol 10-shogaol
LEEEY 576.69:3.33 || 59.44z0.38  97.00:0.80 || 77.49=0.54 N.D
32888y 631.30z28.37 ||24.48219.46 14.3320.70 |J279.15=14.23  3.4420.15
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1-Dehydro-6-Gingerdione (mao/g)
Alzy
HHAT Al CHEME] A
BRULBFEET (ot 1) 0274 1.38
BEUB FEEY (ot ) 1.02 1.2

[F5A3F2E2(GGE) &% E44d 7]

- S5 FZEDGCE, Lot pH A AFS st FsA koA Bdujs= A
%oﬂ [L}_E_ z;;jlaot o]-XJ/H 7-11/\]-64 x]zsgsL
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2383}
LT
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- 335, 29 AL SSAAFEELGCCE S &85t FEAAAL APST A AA-Y
#5 Contorl pIETE? 174 71E74
M= gin;e?(?i?n(g%fg! Q) ChHl% gl'n; e?tjilz;z’;ldem;rg a/q) CRHl%
SHUEFEEL J>HE) 0.582 49.32203 0.529 44.83051
SaadrH 43) 0.014 2.471751
SSUEAE (M) 0.01 1.765537 0.01 1.765537
s o it o 0.004 0.706215
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) 25AZFEET) O HF 3PP B2 L AREAY AFH 24
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(\p) HPLC =2+ =7
(D System : Dionex Chromelon™
detector

@ Column :
@ Column oven Temp. :

Chromatography Data System with

Cadenza CD-Cyg, Imtakt, 250 x 4.6 mm, 3 um
30 C

@ Sample Concentration : 10 mg/mL

® Injection volume : 10 uL

® UV Wavelength : 370 nm

=
FFEAS 9 AXBA B4 D FFH 442

P580 and UVDI100

@ Flow rate : 0.4 mL/min
Mobile phase : A : 0.1% Formic acid in DW , B : Acetonitrile
Time (min) | 0 | 5 |10 | 13|20 | 23 | 30 | 60 | 62 | 80

A (%) 70 | 70 | 45 145120 | 20| O | O | 70 | 70
B (%) 30 | 30 | 55 | 55 | 80 | 80 | 100|100 | 30 | 30

(th &4 A8 B

=24 : 1-dehydro-6-gingerdione

@ A z=4¢ : ChemFace

Q == : 98.0%

@ A=Wz . CFN92298

® Lot No. : CFS201902

® CAS No. : 76060-35-0

(&) Ak



1-dehydro-6-gingerdione (mg/g)

A

5 (L) @ N A (L) x
ml

=

FE X 845

() 7%

A 22 H % (mg)

A A 2uETH
F 1-1-dehydro-6-gingerdione #68
% 2- 1-dehydro-6-gingerdione #69
Z 3-1-dehydro-6-gingerdione #70
& 4- 1-dehydro-6-gingerdione#71 [manipulated]
% 5-1-dehydro-6-gingerdione#72 [manipulated]
& 6- 1-dehydro-6-gingerdione #73 [manipulated]

1,760 2 7-1-dehydro-6-gingerdione #74 [manipulated]

1-dehydro-6-gingerdione 1.5625p
1-dehydro-6-gingerdione 3.125p
1-dehydro-6-gingerdione 6.25p
1-dehydro-6-gingerdione 125p
1-dehydro-6-gingerdione 25p
1-dehydro-6-gingerdione 50p
1-dehydro-6-gingerdione 100p

UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm
UV_VIS_4 WVL:370 nm

o] . B i
(mh A=d B2
Std. conc. Area Std. curve
(ug/mL) (mAU*min)
1.5625 3.2234 T —A—E P oko
3.125 6.4062
6.25 12.9210
12.5 25.9734
25 53.5545
50 106.9317
100 210.4288
Slope 2.1108 9
Intercept 0.0818
RSQ 0.9999 - AR MM MMM MM




(AD) A

st &
By

A3 SFEAGFESEL dHe 1-dehydro-6-gingerdione ¥ =2 UV

)
(m
eit)

1-dehydro-6-gingerdione
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SHMAFZ0 221E I} 10000p_80% MeOH_1

UV_VIS_4 WVL:370 nm

mAU

1 - 1-dehydro-6-gingerdione

-34.837

;N L i
@D S} FEEYL (EFHAx 943
N k |- i
() AzEH A AegF B4 A
B Z]
i Zlfj;é 2 W | 712A 9w

(mg/g) 3= (%)
(mg/g)
Z&A7 (YA 2)_batch-1 4.6576

=247 (YA =)_batch-2 4.6429 4.656 394.6%
=247 (YA =)_batch-3 4.6669
S A7} FZ=4 _batch-1 2.1509

Z %A 7} 3% 9 _batch-2 2.158 2.156 182.7%
=247} 3%2 9 _batch-3 2.1583
S5 52 3d _batch-1 2.1201

Z A 7} 3% o 79 _batch-2 2.0735 2.073 175.6%
S 52 3H _batch-3 2.0244
Z 2 A7 =9 _batch-1 2.1182

Z %A 7} % 29 _batch-2 2.0959 2.111 178.9%
=575 =Y _batch-3 2.119
=2 A7 %= = 79 _batch-1 2.1363

=% A7 5 %o 39 _batch-2 2.1292 2.130 180.5%
=2 X 7% =] 349} batch-3 2.1237

SENATEY v Lfm batch-1 1.1474 1.147 97.2%
Z%A 732 A 2237} batch-2 1.1468




Z & 7}Z=ZN 22317} batch-3 1.1465
A7 FEE L _batch-1 1.1428
2% 75252 batch-2 1.1398 1.140 96.6%
S dFEE L batch-3 1.1373
() HF 45 A AE=H FFEH
O 54 F2EZ Batch-1
o WE 4¥ dF B 7]_—?-_‘—?4 o B]
(mg/g) (mg/g) s (%)
1.0503
>} F=EE ¢ _batch-1 1.0506 1.050 89.0%
1.0498
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T FE 82 _batch-3 1.192 1.193 101.1%
200- 7 3- 1-dehydro-6-gingerdione #267 SEMUFE 2L (mix 210218)_3 UV_VIS_4 WVL:370 nm
mAU 1 - 1-dehydro-6-gingerdione - 34.843
100
4 JLA A J — \ A S R
2(2)3: 7 2- 1-dehydro-6-gingerdione #268 SEMAFE 2L (mix 210218)_3 UV_VIS_4 WVL:370 nm
mAU 1 - 1-dehydro-6-gingerdione - 34.837
1004
] ~ . - k " ‘
20T 1-dehydro-6-gingerdione #269 EZMIFE= =Y (mix 210218)_3 UV_VIS_4 WVL:370 nm
2001
mAU 1 - 1-dehydro-6-gingerdione - 34.833
100
i /\_A; A JL A L AA.
-ZO-I T T T = T T T 1
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0




Q) FSAZFESEZL(GGEN) A& AF & AAA.AE H7 45

- AR B . ZEAPFZSEL(GCE03) e AEo dAAE AL I 9 =4
AR AEo2M FEHS FREA T

b A7
D Z2&AZFFZE2(GGEN3) A F9 AA §a84 AF
- AU E RS AR AZE D FEZ9 54 AED AAALEAY AFRTA 9

Lo

=z

LAHEAE A

@ Z%A7t3EEUHGGE3) A Zo] hAA AF
- olanEEE AARAFT L FETY VA 238 AAAEANY AFRA 9,
AAHFEAE AY F=x

@

/ / : SD BIOTECHNOLOGIES 4 Research Mentor

| Protocol Number: FT15-5H1 (Version 1.0} J CSR Date: 06 Jan 2021
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ATELF NI AT 11 F, FEA WY, 01F &7, Y OE, 71 F OAESANE

A 12-week, randomized, double-blind, placebo-controlled, multi-center intervention study for
the efficacy and zafety of GGEO3 in mild to moderate functional dyspepsia

Protocol No: FT15-9H1; Climical Evaluation
GGE03 (Steamed Ginger Extract Powder)

Al = Y%} Dr. Santosh Saklecha and Dr. Meghana Murthy
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p values for GSRS, SF 36, SOD, MDA, and Mucin 1

Efficacy Parameter p-value
Within Groups Between Groups
GSRS
Total Score <0.001 =0.001
Abdominal pain <0.001 =0.001
Constipation <0.05 <0.001
Diarrhea =0.05 >0.05
Indigestion <0.001 =0.001
Reflux < 0.001 =0.001
SF 36
Total Score <0.05 =>0.05
Emotional Well-being <0.05 >0.05
Energy or Fatigue <0.05 =0.05
General Health =<0.001 <0.05
Health Change <0.05 <0.05
Pain <0.001 <0.05
Physical Functioning =<0.05 <0.05
Role Limitations due to Emotional =0.05 >0.05
Problems
Role Limitations due to Physical <0.001 <0.001
Health
Social functioning <0.001 <0.05
SOD
>0.05 \ >0.05
MDA
>0.05 | >0.05
Mucin 1
>0.05 \ >0.05
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Table 45:

Descriptive Statistics of Adverse event Visit 3 and Visit 4

GGE03 tablet (N=40)

Placebo tablet (N=40)

Description Visit 3
Body Pain 0 (0.0%) 1(2.3%)
Cold 0 (0.0%) 3 (7.0%)
Constipation 1(2.4%) 0 (0.0%)
Diarthea 1(2.4%) 0 (0.0%)
Fever 2 (4.9%) 2 (4.7%)
Headache 1(2.4%) 1(2.3%)
Nausea 1(2.4%) 2 (4.7%)
No 35 (85.4%) 34 (79.1%)
AE No.
1 5(12.2%0) 6 (14.0%)
2 1 (2.4%) 3 (7.0%)
No 35 (85.4%) 34 (79.1%)
Severity
1 (7.3%) 7 (16.3%)
2 3 (7.3%) 2 (4.7%)
No 35 (85.4%) 34 (79.1%)
Outcome
2 0 (0.0%) 2 (4.7%)
3 6 (14.6%) 6 (14.0%)
5 0 (0.0%) 1(2.3%)
No 35 (85.4%) 34 (79.1%)
Related to Drug
4 2 (4.9%) 1(2.3%)
No 39 (95.1%) 42 (97.7%)
Description Visit 4
Body pain 0 (0.0%) 1(2.5%)
Diarrhea 0 (0.0%) 1(2.5%)
Nausea 1(2.5%) 1(2.5%)
No 39 (97.5%) 37 (92.5%)
AE No.
1 1 (2.5%) 3 (7.5%)
No 39 (97.5%) 37 (92.5%)
Severity
1 1 (2.5%) 7(5 0%0)
2 0 (0.0%) 1(2.5%)
No 39 (97.5%) 37 (92.5%)
Outcome
3 0 (0.0%) (2.5%)
5 1(2.5%) 1 (5.0%)
No 39 (97.5%) 37 (92.5%)
Related to Drug
4 1(2.5%) 3(7.5%)
No 39 (97.5%) 37 (92.5%)
(FHAFFZED(GGEN) &9 g AIE A
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A& A FAR ol ZH (D) uf] =<K
714 &(%)
14,631,462
Holajul
SeupolE 0%
Holy Night
0
v:habit

(mh) A s Al wiE v JA 9
OHES0H2HE A
AYE : JHl HH o HH ALRL BRI
0L 2 @ 2020/04/07 - 2020/ 12/31 13 E=E Hai=2 : 31
8E: #H =289 - 5 - HE
FH ¢ VH-B-EF110 BRFE : BA oRNE ;3N
o HES SEE LAEE = =5 = 29
=Hpjsge HEZES A YA VH-B-GF 110 =0ERY g2L0E 925.00 14,631,462
AL A1 Y& 2 23 GEEHY - A7)
(1 HCl-ethanol £ 9149 =4
oD AUy
- AT A AN FH ES ATFFASEE 1IAZE Fo 150 mM HCI9 o= wh&
60% EtOH(ethanoD®} 1 mlE A7 Fog & H2a A5 slol 1A WA & FEFo
ether2 XAMAA = AE3 F, 2% formalin solution 8 mlE YUE FY3} 2%
formalin®fof] @o] 108 &< 2SI Ho tvrFEE w2t drste] 3 $of A
w7 3ol A ¥ W32 (gastric lesion, mm2)S ZAH3AS
gz AW d1E (mm?)- ofEate] 98w WA (mm?)
oWy o o )=
A s o= el 999 WA (nmd)
- o] 3o FAE A HE A AET F -70° ColA Bt
-9 HAAF
&% =2 FAE A 01% (wW/v) Alcian Blue &40 247t F¢ @aich 23
23 I5E 0.25M sucrose solution &2 F#3] Aol ¥, Hdo] F2H IEE 0.5M
MgCI2 10 miol 2413t &<t ©10] &89S 55 800 xlol diethyl ether 800 «1&
7Fek H 3,000 rpmell A 583 A Bt AEAE AR F 580 nmollA FETde F
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acid &9 stollA 7LXF EA43 AAHLS T3 A AAS, HIES AAT =,
paraformaldehydeel] YAzl %, paraffin &2 embedding AFAt. ZA& B8-S o
)

olo

2]-& paraformaldehydeol] 24 A|F 1A AIZ1 &, 1.5% HCI+3.5% formic
]

hematoxylin & eosinH&E) @A1& AAIsta Fstaw|7 st A &8I, HEE d4 €
BE zAL&goleEs AlF 7B Wl AMYA7} scoring systemell wel HASH oM, Al
RS et g Wrke $4 BA A9 Rild dste AAsm, e 2
Auksl, 2859 &4 (gastric mucosa injury), TFT9 &S FA %‘%HL‘E—QI A&
(leucocytes infiltration), ¥ &3 (gastric hemorrhage) Aol tisle Z+7 0-4 o= A
3t A=
Pathological  Sc s
State ore Definition
0 Intact
1 Desquamation of epithelial lamina
Gastric 9 Desquamation of superficial lamina propria or 1/3
Mucosa reduction of gastric glands
Injury 3 Desquamation of middle lamina propria or 2/3
reduction of gastric glands
Desquamation of lower lamina propria or > 2/3
4 reduction of gastric glands, even exposure of
submucosa
0 Absent
1 2-10/HPF
Leucocytes _
Infiltration 2 11-20/HPF
3 21-30/HPF
4 >31/HPF
0 Absent
1 <10% of total area/LPF
He%%ﬁ%‘;ge 2 11%-20% of total area/LPF
3 21%-30% of total area/LPF
4  >30% of total area/LPF
LER
ol F 71&® Aasta B 11 o 98] AdE HCEOH 2 919 malo]s A3
R

- Myeloperoxidase (MPO) &4 %= =4
9 %215 MPO colorimetric activity assay kit (Sigma-Aldrich)E AF-&3le] =433

- ITNF-«, IL—1,6’9] FAA 9+
6.1.2.01 A4 HA=3 YJxAL o]&ste] Y3 =7]|E Z3, RNAiso Plus (Takara Bio Inc.,



Shiga, Japan)E ©]&3}o] total RNAE FE3}9 2. Fol EcoDryTM cDNA Synthesis
premix (Takara Bio Inc.)E ©o]&3le] RNAE HAAAA cDNAE AU cDNAE
thermocycler (Lightcycler Nano, Roche Applied Science, Mannheim, Germany) % SYBER
Green detection system (Roche Applied Science)S ©]-&3F real-time quantitative reverse
transcription polymerase chain reaction (Real-time qRT-PCR)S.Z ZFZAlF5. TNF-a ¢}
IL-14 o fFxAA ddA=FS GAPDHY FHx L@kl 93] %F3) (normalization) 3}
= 27k ARk i primere thed 2

Gene Forward sequence Reverse sequence

Tnf-a GAAAGTCAACTCCATCTGCC CATAGCACACTACGTTTGCC
-1 GCTACCTATGTCTTGCCCGT GACCATTGCTGTTTCCTAGG
Gapdh CATCTTCCAGGAGCGAGACC TCCACCACCCTGTTGCTGTA

- NF-xB, IxB-a, TNF-¢, IL-1p % SOD2 wajz =3d
?1zZ2]S PRO-PREP protein extraction solution (NtRON Biotectnology Inc., Seongnam,
Korea) &<fe] 108 Hy= FAslste] dwid S 5% % 10,000 g, 4° CollA 1583t
A8t AEdTEs HSHS. AMHAT FSA2 BCA protein assay kit (Pierce
Biotechnology, IL, USA)E o] &3t Attt AF T F& 4FHS 125 mM Tris-HCl
(pH 6.8), 20% (w/v) glycerol, 4% SDS, 10% (w/v) 2-mercaptoethanol 2 0.02%
bromophenol blue7} E3+% o] 9+ 2 x reducing buffere} 1:12 &35t EE EoA 7
B 5ok 71¥gste] WAAAS. @M AS SDS-PAGEE E#3 ¥ Semi-Dry Trans-Blot
Cell (Bio-Rad Laboratories, CA, USA)S ©]83}e] polyvinyllidene fluoridle membrane
(Millipore, MA, USA)ell #7] 9& 33+ 7] 95 membraneS TBS/T (Tris-Buffered
Saline/Tween-20)2 Al 23+ & 5% (w/v) skim milkE ¥-& TBS/TZ AL20A 1A7F F<F
blocking 3dt¥dS. 1x  gAle}E 4° ColA 1241+ ¥FEAZI &, horseradish
peroxidase-conjugated 23} Ao wH-§-A|A ECL detection system (iINtRON Biotechnology)
S Abgsle] WA S 2] wl=E ImageQuantTM TL (Amersham Biosciences/GE
Healthcare, NJ, USA) ¥ % Ao Z WIS & HUl Ay= o9 2 Alxzd oy

2 79 p-actin, AHNA AL lamin Bl $@FS 7Fo 2 wF3EUS

rlo

- Prostaglandin E2 (PGE2) &%
¢ =&& Prostaglandin E2 enzyme-linked immunosorbent assay (ELISA) kit (Cayman,
Ann arbor, MI, USA)E A3l =5 =439S

- Nitric Oxide NO) 5%
¢ =2 PBS (pH 742 #&33 3, 10,000 gollA 1A1ZF 5 dAE} FSHE

Nitrate/Nitrite Colorimetric assay kit (Cayman)2 Abg&3le %=

- Catalase €4 %=
9] ==& Catalase colorimetric assay kit (Sigma-Aldrich)E AM&3te] =733 2.

- GSH &% =4



AZz2AS 1% picric acidz2 #2gg 3, A AES 500 gollA 383 LS F 5
#H3dle =F4=2 508] FAFHFS. A A=A 200 ulet 0.3 mM NADPH 700 ul 2
mM 2-nitro-6-thiobenzoic acid 100 ul& 7}sF 3 30° CE FAH = 2= 4830 W

%, 80 units GSH reductase/ml &< 5 ulZ 7}3te] 412 nmollA 18 5<F §3 = =
=43t & GSH S 739

ok m10i

N
_ =

mlm %

- A HLks)
Ohkawa®] ¥ (8)o] 38} thiobarbituric acid assayE ©]-&3te] x| dAiatslo]l A= 4
=<l malondialdehyde (MDA)E A EE BFH. &, AxF S 10v] &F9 1.15% KCl &4
o7 FA%% & FZNES 0.2 mlol 8.1% SDS 0.2 ml, 20% acetic acid (pH 3.5) 1.5 ml,
5% butylated hydroxytoluene 0.5 ml 2 0.8% thiobarbituric acid 1.5 ml& 7}sfe] &3k

%, 100° C7F FA=E = FFA 3087 AT ¥ &, A4 30% Tt U
gk T 3,000 rpmell A 1023F 94 &8 & FE5dS st 532 nmolA FFEE A
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- Superoxide dismutase (SOD)Z74
SOD #&A-& Marklund et al,o] ¥ (6o wef &3 AAFS A4bsr4 (H202)= g
A7l ¥&& Fudt= pyrogallole] Ad TS SAst] VeERE. 15 pl o 9=2 2
< chloroform 2 ethanol® ®¥FHS A1l & JAEE AT} Tris-HCl buffere} nitroblue
tetrazolium 2 pyrogallol 10 pl & Hrbste AL2oA H-8-A]7]11, formic bufferE 37}
st HhES AAAIZ] ¥ 540 nm oA FFEE S8

- A &4
B AP dojd AuE HE + EFLAR UEnlE old tid FAHA EAL
SPSS (Statistical Package for Social Science; SPSS Inc., Chicago, IL, USA) AZEE &
3l AlsE. One-way ANOVAE Al@alo] P0.052] 2ol feldol AYEE A%
Bonferroni test2 Alg o 3te] X}o]E Hlu g

h A8 27
@O GGE039] &9149 &9 4%
@b GGE03¢] HCl-ethanol % 919 =doAe F2%F
- 339 HCl - ethanol & 91 =24 GGE03&
™

oste] 9I¥W A aE _FES
AF}e]. oFE XS 6}%] e B L + 79 m

= m2 ©] %< GGEO3
o % Oﬂ v)s zhzt 347 % 2 28.4
%] Oﬁ*zﬂg—g e o @A %‘%‘tﬂ ZdaE Bl GGE03 10 mg/kg 3 30 mg/kgFoi

] ¢+<. Cimetidine Fojie tzol W 2z
91.0%2] *‘”ﬂl%% vk o] dA g %w #ag 29 (Figure 1 2 Table 1. $19] A%
FEFER At AP WP
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120+ ——— HCI/EtOH

Gastric Lesion Area

Figure 1, Effect of GGE03 on HCL/EtOH-induced gastric ulcer in rats,
The walues are represented as mean = 3.EM. for 4-6 rats per group. 'Significantly different
(P<0.01) from sham + vehicle group: ~ Significantly dfferent (P<0.01) from HCL/EtOH +

vehice group
Group Dose Lesion index Inhibition
(mg/kg) (mm?) (%)
HCI/EtOH
+ - 95.6 £ 7.9*
Vehicle
10 78.2 £ 3.4™ 21.8
30 78.2 = 6.2** 21.8
GEES 100 33.2+99 66.8
300 27.1 £ 12.8*" 729
Cimetidine 100 8.6 4.1 91
Table 1. [ of GGEN3 on HCKE nduced gastric ulcer in rats. The values are

represeated as mean = S,/ ferent (P<0,N1) rom

shem + vehicle group: ~7S t0H + vehicle group,

ol
k%)
Y
ﬂlzl-"

@ GGE039] Hu} B3 1A}ol| Hx]=

GETEEIRES

A3= th&3 28 Sham+ vehicle 3 Sham + GGE03 100 mg/kg FoolA= 9 &
A3 #EdE ot WHete #EE A ¢koke. HCI - ethanol + vehicle 3} HCI - ethanol
+ GGEO03 100 mg/kg T 7%, o Hute] &4, &8 2 Hustso FFo] vy
A (Figure 2). =9 ¥y A4S 6.5 £ 04 2= Fr7i= A3, GGEO3 100
mg/kg FoATE 23 £ 02 22 A3 JA st (Figure 3). & /MAe =2 <ol

EdolA 37 dAAE 5o 54 9 BEEHA s
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ICH/EtOH-induced gastric uleer in rats,

are represented as mean = 5.1

5

per group, (al Sham + 3 cie

-oup: (b) Sham + GGENS 1NN mg/kg group: (c) HCI

+ Vehicle group and (d)

t0H + GGEN3 100N meg/kg group.
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Figure 3. Effect of GGE03 on histological score in HCVEtOH-induced gastric ulcer in rats.
The values are represented asmean = S.EM. for 4-6 rats per group. Sienificantly different
(P<0.01) from sham + wehicle group) ~"Significantly different (P<0.01) frem HCLEtOH +
wehicle group



F# 9 HCl- ethanol F& 919 2ol 91 AzFe] st GCGE03e] ¥&FS #Es Ax
= O3 22 gz ™Y EvEe 99 + 0.1 wxg/mg of tissue 1oy GGE03
100 mg/kg oo -l EnFS 64 + 0.4 pg/mg tissue 2 thxzTo A3 T4
39 (Figure 4).
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Figure 4. Effect of GGEN3 on gastric mucus contents in HCLEtOH-induced gastric ulcer in
rats,

The values are represented as mean = S.EM. for 4-6 rats per group. Significantly different
(P<0.05) from sham + wvehicle group: ~ Signficantly dfferent (P<0.01) from HCLEtOH +
vehide group



@ Y= W prostaglandin E2 (PGE2) ¥ %=

- 313 ¢2] HCl- ethanol & 9 2doA 982 W PGE2 %o 3+ GGE032] J&F<
HE3 AAdes o5 2 iz 3% W PGE2 %+ 290 £ 1.0 ng/mg of
tissue o2 A4 ™9 U PGE2 5% (36.9 = 1.7 ng/mg of tissue)ol| HIs] & A 3
<7kt = GGEO3 100 mg/kg F79 #1389 W PGE2 w5+ txwol Hl&] SAHL
2 FosiA ZAAAS (Figure 5).

50-
-

L

*%

2%} w
g 9

PGE2 Concentration
(ng/mg tissue)
2

Figure 5. Effect of GGE03 on PGE: concentration in HCL/EtOH- induced gastric ulcer in rats.
The values are represented az mesn = S.EM. for 4-F rats per group  Significantly different
(P<0.01) from sham + wehicle group: ~ Significantly different (P€0.01) from HCLEICH +

wehicle group.



@ ™= W total nitrate/mnitrite %=
- 317 9] HCl - ethanol & <
#Eg A= o 25 X
(154 = 14 Mol Bl &3] 7FA3HH 5. GGE03 100 mg/kg Fow<] o|H & 7t
28 99 U NO 558 dA3 Z71412S (Figure 6).

2
N
[y 1
©
N oA

20
=
s | T T
n 15 +
]
o
]
S 104
O *
o
Z 5
b}
(w]
[t
0
\a@r \*Sb _\C}G Q&_Q
B & & &
KQ \QQ x\\ \QQ

& N o N
& 4 N4 [

O L O

& \0@
2 N
&

Figure 6. Effect of GGED3 on total nitrate/nitrite ameunts in HCI/EtOH -induced gastric ulcer
in rats

The values are represented as mean = S.E.M, for 4-F rats per group, ‘Significantly different
(P<0.05) from sham + wehidle group: "Significantly different (P<0.05) from HCL/EtOH +
wehicle group



@ GGE039] =2 W 34ikst 1At v X&= &3 3z
@ _,417(1 uﬂ SOD :C;I-HE
- 31F ] HCl - ethanol 3 91 mdoA 91x2 U SOD &4 %o tfst GGE039] 9
HE3 Ade e 2 dxe IxF Y SOD &A4%=+ 7.71 £ 019 Uml &
A (19.12 £ 0.78 Umbell wls dA 3] Fastd oy GGEO3 100 mg/kg -9
ZZ 4 SOD 45+ 9.60 = 0.30 Uml & YeRH o] tiZzFo vla] EogE Aol7t ¢l
o

(Figure 7).
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@ =2 U Catalase A=

- 313 9] HCI - ethanol & 919 ZdoA $=3 Ud Catalase &4 =0l tis GGE03<
e BES A= v 2o vz AxF W catalase FAHEE 5747 £ 434
umoles/min/mg protein®. & A (92.33 + 5.56 umoles/min/mg protein)ol]l H]&| & A 3]
st H . GGE03 100 mg/kg T2 =2 Ul catalase A== 11297 + 8.97
umoles/min/mg protein & WebH o] thzvtol] B8] A3 F7tetsl: (Figure 8).

150+
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100- L

50+

Catalase Activity
(umoles/min/mg protein)
*

Figure 8. Effect of GGEQ03 on catalase activity in HCI/EtOH-induced gastric ulcer in rats,

The values are represented as mean = S.EM, for 4-6 rats per group. "Siznificantly different
(P<0.01) from sham + wehicde group ~ Sigmficantly different (P<0.01) from HCL/EtOH +
wehicle group



#=2 U F GSH <
2] HCl - ethanol 3 #19 =M 9122 W GSHYFl 3t GGE03e] 9= &3
st A9 e oo Ze diE2Te 9123 W GSH &2 117 £ 0.14 nmol/g of tissueo =
AT (4.81 = 0.06 nmol/g of tissue)oll Hla} fo]stAl 7H43sk=. GGE03 100 mg/kg F
o9 $1x2 Ul GSH %2 2.39 = 0.05 nmol/g of tissuee YERI o] tizFo) vls] &
A8 F7tst A+ (Figure 9).

6

++

%k

Gastric GSH Levels
(nmolig of tissue)

Figure 9. Effect of GGEO3 on G5H level in HCI/EtOH- induced gastric ulcer in rats,

The values are represented as mean = S.E.M, for 4-6 rats per group. “‘Significantly dfferent
(P<0.01) from sham + wehicle group ~ Significantly different (P<0.01) from HCI/EtOH +
wvehicle group



@ A" HAits)F

- 21F 9] HCl - ethanol #'& #19 =224 A=x4 W A" AbstaFe] tigk GGE03e] J
&S #FI Axes g 2e iz MDA ¥%+= 1.24 + 0.14 nmol/g protein &
2 A+ (0.52 + 0.01 nmol/g proteimell Hlal]l @3] F715t+5. GGE03 100 mg/kg F
oo %2 Y MDA %= 0.77 = 0.10 nmol/g protein < vtelo] thxtol H]3)
frolatAl A H4kstE AAe 5 (Figure 10).
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Figure 10. Effact of GGE03 on MDA levels in HCYEtOH-induced gastric ulcer in rats

The values are represented as mean = S.EM. for 4-6 rats per group, ' Significantly different
(P<0.01) from sham + wvehicle group ~ Significantly different (P<0.05) from HCL/EtCH +
wehicdle group



@ GGE039] H1=x4 J &% AAel mA= &3 &
@b Myeloperoxidase &4 %

- 313 9] HCl- ethanol & A EDoA =2 W MPO &A%l thdt GGE03e] |
= #FS dde e 25 dExTe MPO €4 %=+ 0.70 + 0.02 U/mg tissueS & 4

gt (0.31 £ 0.04 U/mg tissue)ell Hlsl] @A3] F718tAs. GGE03 100 mg/kg Foi<
Az2 Y4 MPO FAHE=E 0.26 + 0.01 Umg tissues VERH o] thzTol ®laf §9 kA
MPO A4 EE A3t (Figure 11).
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Figure 11, Effect of GGE03 on MPO activity in HCI/EtOH -induced gastric ulcer in rats.

The values are represented as mean = SE.M. for 4-6 rats per group. ~'Siznificantly different
(F<0.01) from sham + wehicle group ™ Sigmficantly different (P<0.01) from HCI/EtOH +
wehicle group.



@ 927 W 9F 24 A%

- 2159 HCl - ethanol & 919 EdoA =2 U 45 =4 AA<Q NF-xBel tigh
GGE039] 4&& ##3 A= v 4. NF-xB 243 =2 =437 ste] 3
W NF-xB/p65 subunit®] ©@@d BAFS Z8Aa, AEE W NF-xBe AfAUl «
B-¢ o @ B =3 ZASAS. AF o 3 )l NF-«B/p65 subunit®] o
A A FE Aol vlE] 50.91M 2 @A FriekRew, GGEO3 100 mg/kg Fow2

olF T F7IE A3 JAEIIS. olok= vHZ Y iz AEF U [xB-a 9
o Aol wls) 03682 @AF 7HastA o, GGE03 100 mgkg Fod
E dA3 AR (Figure 12).

3 Sham + Vehicle
3 Sham + GGEO03 100 mg/kg

{A) Wl HCVEtOH + Vehicle (B)
[ HCVEtOH + GGEO3 100 mgikg

= Sham _ HCIEIOH

€

L -

2 1.0 Sy veh GGEO3 Veh GGEO3

o v

= Nuclear —_— ——

:s: 2 NF-xB | -

ta Lamin B | =—

63 0.5 id Cytosoll

o< osolit (o e e

T pity el b d 1
0.0 P-actin | ————

' Nuclear NFxB Cytosolic kB-a

Fizure 12, Effect of GGE03 on NF-«B trandocation (a) and representative bands (b) in
HCI/EtOH-induced gastric ulcer in rats,

The values are represented as mean = S.EM, for 4-6 rats per group. “Sigmficantly different
(P£0.01) from cham + vehidle sroup. ~~ Significantly different (P<0.01) from HCLEtOH +
vehicle group
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@ 92 Y A=A Ao|EFel ok
LR

- @49 HCl -

ethanol #% £ =1
GGE039] 9&F& ##3s A= e 2o A4
dAF Aol nls) 242k 3.09 2 410 #
Z79 TNF-o ¥ IL-1p ©@9d ddFS AT vl 22 1547
3] S7FstH o™, GGEO3 100 mg/kg T2 7

13 3} Figure 14).
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O A7 7154 54 gLt 7ls Aded me AZad A5

- A7 HEHS 2 9 2 6-shogaol, 1-dehydro-6-gingerdione 52 7
NFAA 71 A QT 7158 AERE 24 14 o) §x1)
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B A5 2 FA871d 9 4 1A
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= Sham + GGE03 100 mg/kg
@ HCVEtOH + Vehicle
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mRNA Expression
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Figure 13, Effect of GGED3 on proinflammatory cytokines mRMA sxpression in HCLEtOH-
induced gastric ucer in rats,

The values are represented as mean = 3.EM. for 4-6 rats per group. “'Significantly different
(P<0.01) from sham + wehicle group ~ Sigmficantly different (P<0,01) from HCLEtOH +

vehide group
[ Sham + Vehicle
(A) = Sham + GGEO3 100 mg/kg (B)
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