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The development of functional food
and the clinical study to evaluate the efficacy and safety
on hematopoietic function of fermented velvet antler extract

& A % (F)

FYE NN ER

AAEEH: =8

10
ne
fol
fin
Oim
o
A
fuge
Ol
[pal
184
Ol
ple!

DISH HMZ NS0 2t AP/ S AA B/ 1713 88K % 0/4 0]



ais

A

5l

A €]
B
IR AE
=3}
gt

3y

64

2013

A
ol

~
ol

Bl

o

Bl

s
=

o

dr

v

Bl

Bl

Bl

=

o
=

-
%

B

B

%

o

of
5

e
BE

ﬁo
)
e

v

i
o)

-
%

B

o

Bl
o

B



&l

al
=

T

=8 A AA BarEe 80%

A, 2

e
=

220,
J=n

il

ool A andrh g vk S AL

=
=

Ko

o 74 A

2daF

=
5

£ 2RAEH, o

=rjol 7t 99%

4, W

7F

~

oy

B

ERPCICE AR

G

Bgeta

Qe =ge A 4s A B

g

2 ofgse st Hef H3

ol

)3

ol

A7 el

=
=

o] Zdast

H}7b vkl g A

=

2E¥ X~

ey

i
[
o

T

&0

wjr

WA B Aol

i

2 HE oA e AR sendy

st o

el #AZ 1

k=23
=

IS ECIE

G

3 A%

1=13
=

o A% needs

71574 d77F A A A

i



A

0

70
oy
Jlo
o
"
o

K

2 dyAs 5

el

o
!
JJ
RelN

A7 Eel Az

i

, a4,

2=

A

e
=

220,
J=n

kel dAF o] AL

S

onf, Sl AL

o]
AA

el

S

A

=
525

)

+

o)

F

A
b, 0% AaFol by Aol S5

o

F2]
(8 . Cervus canadensis, elk), A4k

s

=
=

el 7k 99%

=

&

oy

17] Wil AR 6123802 AHadr

o

BA =

o

1
|

Ao 73

7t

h=2

2

+

o]

o}

do

i

sp T

il

%t Bacillus

ZYE Screening

]
2 oo}

e

ZH

3%

1=13
=

shef 2474RAIZHEQE

S

% wherstE 27.3%, €% 3715 keal/100g,

4 2

T+
T+

%0

}
Mo
T
w
A
w

P
i

B
—_—
o

W
B
0

Ho

o
p

ow A FEZA hydroxyproline

=3

1

0

B
v,
B

FBHC, DDT,

0
=

=
AR

oh

=
=

20m} &)

Sk
Phenylhydrazine(PHZ)S H7W(40 mg/kg) = Folsle] &3

™=

R

N

4

Sprague-Dawley(SD)7 &

7} ®Bt

=

o

FA 92 Controli-ell H]
3 o

o 5
TES

&
=

1

=]
T(RBC), #wlE A= E(Het), A= 1=ZR(Hgb)-&

A&
=

< 4L AHAL E2
-1

&

=
100 mg/kg AF )7 B-200C(EE =8 200 mgkg AL &S

B¢l Non-200w(M2E =& 200 mg/kg Aol )
A el A o] EPO(erythropoietin) €]

PHZ-con+-2]

=



FegR g BAar fA8 245 BEth 6-Aminolevulinic acid dehydrates®] %
S Aol Mt e FAE HYon, H8% HEgng BFRATAA H &£ 295 B9
th L3 FF AEAAMY HET B37l 74 d BFU-E colony? 3% controlw3 W] adlgl
3 o= AE7=2 287 e BFU-EZF o o] #3253l

g2 @9 A4k lactate dehydrogenase(LDH) £3& AstAlA o, 2diastsE, SOD,
GSH-Px 54 AHsts B 922 of/jse AW 4sd S48 AdAlshs 295 gelon,

creatine phosphokinase(CPK), F71212 ATPRESIMES A3 Ay dag=go] 259 H2%

Sprague-Dawley(SD) 7% ¢ H=E o] &3] A|FEA 250(AH &%), 50054+ o

1,000(2& %) mgkg §H o2 T AR5 24 qzvd vusgdeh 4 7l 52

T 45 74 10 vEE AMEE R, 13 HEERd] 9% AMYE, QA4S AEaE AR
=

2 &5 A, GAA, LB, BASE HAL, ARGTAZ @A, BAYREH DA

60A1el 43l dUuRA, dAgL &=
o WA 12F T 19 23, Y A4 GHE2 a9

12 FE54 ke g2E 8- 398A0E A, &F58 AA A9, J5 307 ) 2L
AEV ol F-71Q14 Y, creatine kinase, LDH, 2% 32, F&lAWtE Fl8ta, 22 84 3
b EEARS (Y ARG A (VOZmaxml/min/kg), 2o AdiirAgHE
(VO2max;l/min), HN371% (VEmax, Jmin), ZEF4 (RQmax; RER), %4 (RR;
breaths/min)) A 471% (2t22(02pulse; ml/beat), N4 (HRmax; beats/min)), AzH3
2T ZA} (FAF 5724 %=(RPE; Rating of perceived exertion)), CBC (3l =Z=2x, MCV,
MCH, MCHC, RDW(red cell distribution width), reticulocyte, Differential count(Lymphocyte,



Monocyte, Eosinophil, Basophil, Neutrophil)), &7dd X3}% (transferrin saturation), serum
iron, ferritin, TIBC, UIBC, ESR (erythrocyte sedimentation rate), WX % (Cytokine(IL-6,
IFN-r, TNF-a), Lymphocyte Subset (CD45/4/8/3, CD45/56/19/3)), A&EA] (tz¢ m =3 =
(MFS; Multidimensional Fatigue Scale), 419l & 4FX] (SF-36; 36-Item Short-Form Health

1

Survey), W &4 WE=
< ez Prkstust

2 d7vs 39, 552

B2, Ad AEAD) F& Fote FESEY] TS 49 94 603

ot
=

=4
=

olft

£ F 447 geA =E 230 EHdgien, 449 =&l

e
of



SUMMARY

Objectives and Necessity

For more than 2000 years, deer and deer parts have been sources of medicine in Asian
countries such as China, Japan and Korea. Antler has been used as a popular medicine in
these countries. There are many medical and pharmaceutical uses of antler, which is
believed to possess restorative, lowers hypotensive-vascular effect, hematopoietic effect,
reduce high—cholesterol, anti-stress effect, and many others.

To increase the beneficial activity of antler we tried fermentation, which may have merits
for standardizing efficacy. Fermentation by microorganisms is used to make products useful
to humans, including various foods.

Development of a safe and effective fermented velvet antler extract could be applied to
various products and materials such as functional foods and medicine. We contribute to
the development of functional food industries through the evaluation of biological activity of
fermented velvet antler. We promote nation’s capacity to develop the high value added

technology.

Results

1. Standardization of fermented velvet antler and manufacturing process

We invested the standaization of fermented velvet antler for functional food material
development. We used domestic antler, not imported antler. We made a choice Elk species
(scientific name : Cervus canadensis, elk), because it have business value. The age limit
for deer is 6 to 12 years old.

After sterilization of antler at 121°C for 60min, we fermented the antler about 24748 hours
using Bacillus species from fermented soybean lump. We developed the fermented velvet
antler extract powder through filter press equipment and freeze—drying.

We analyzed the nutrition of fermented velvet antler extract powder. Fermented velvet



antler extract powder contains on average, 64.7% protein, 27.3% carbohydrates, 0.4% fat,
and supplies 371.5 kcal of energy per 100grams. Protein and carbohydrates are main of
nutrition facts of fermented velvet antler.

We also checked remaining of agricultural chemical and researched heavy metal content of
fermented velvet antler. Heavy metal content of fermented velvet antler was under

reference value and agricultural chmical was not detected.

2. Evaluation of fermented velvet antler bioactivity

We examined the effect of fermentation on the ability of antler to act as a stimulator of
hematopoietic activity. Hemolytic anemia was induced by phenylhydrazine (PHZ) in female
Sprague - Dawley rats. The vehicle or antler extract (nonfermented or fermented) mixed in
drinking water was administered from Days 2 to 15 after PHZ injection. On Day 15, red
blood cell counts in the fermented velvet antler group were significantly higher than those
in the nonfermented velvet antler group, and rats treated with fermented velvet antler
extract tended to have higher hemoglobin compared with rats treated with nonfermented
velvet antler extract, but not significantly. We evaluated serum erythropoietin(EPO) levels
and renal EPO gene expression.

Antler extract suppressed the increase in serum EPO(erythropoietin) induced by PHZ
exposure. Decreases in hepatic S-aminolevulinic acid dehydratase(ALAD) activities in
anemic rats were improved significantly by treatment with antler extract. However,
significant differences in hepatic ALAD activities were not observed between fermented
velvet antler extract treatment and nonfermented velvet antler extract treatment. Our
results show that the number of burst forming unit erythron (BFU-E) colonies, earlier
RBC precursors, is increased by fermented velvet antler.

We investigated to analyze the effect of fermented velvet antler supplementation on
fatigue recovery following exhaustive exercise stress using BALB/c mice. Our results
showed that fermented velvet antler decreased lactic acid, latate dehydrogenase(LDH).
Fermented velvet antler prevents the increase in lipid peroxidation, superoxided
dismutase(SOD), glutathione peroxidase(GSH-Px) level in serum. Also, it reduced creatine
phosphokinase(CPK), inorganic phosphate. We conclude that the hematopoietic and fatigue

recovery activity of antler might be increased by the fermentation process.



3. The toxicity test in SD rat in accordance with GLP

The toxicity of fermented velvet antler extract, was examined in male and female
Spargue-Dawley rats. Rats were treated with the test substance at a dose 250 mg/kg, 500
mg/kg and 1000 mg/kg intragastrically for 13 weeks. No death and abnormal clinical signs
were observed throughout the administration period. There were not significantly different
from control group in net body weight gain, food and water consumption, organ weight,
gross pathological findings, and urine analysis among the groups rats treated with different
doses of the fermented velvet antler. Hematological findings and biochemical examination
revealed no evidence of specific toxicity related to fermented velvet antler. From these
results, no observation effect lovel (NOEL) of fermented velvet antler is 1,000 mg/kg/day

under the condition employed in this study.

4. A 12week double-blind randomized clinical trial of fermented velvet antler
extract supplementation on fatigue recovery and hematopoietic activity for safety
and effectiveness

Fatigue is a common symptom in modern society. We examined the effect of fermented
velvet antler extract on fatigue and hematopoietic activity in humans. In a double-blind,
randomized, placebo-controlled, parallel-group trial 60 participants (age 19760 years,
hemoglobin concentration for man : 13714g/dL, hemoglobin concentration for women
13714g/dL) were randomly allocated into two groups: fermented velvet antler and placebo
for 12 weeks.

Man and woman subjects performed exercise test on the treadmill before and after
12weeks’ fermented velvet antler (2 times a day, before meals). Blood samples are collected
before and after the exercise, and after 30min of recovery.

We check the blood test about fatigability indicator @ lactic acid, ammonia,
inorganic-phosphate, creatine kinase, LDH, glucose, free fatty acid. Also, we analyze the
breathing indicator ' maximum oxygen consumption, maximal breathing capacity, breathing
rate, heart function (oxygen pulse , maximal heart rate), subjective fatigue symptom
(Rating of perceived exertion, CBC, reticulocyte, differential count, transferrin saturation,
serum iron, ferritin, TIBC, UIBC, ESR, Cytokin, Lymphocyte subset). We evaluate on the
effect of fermented velvet antler using questionnaires(multidimensional fatigue scale,

quality of life, subjects satisfaction, physical constitution).
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A3 g dagdsd s 2 Z2

= =

=
ay
o

2 3 dEBA L (Japanese sika deer), %HALS (Formosna sikd deer), WAL, 4=
A#(Elk or Wapiti), Bl=to1(H =, Red deer), ¥AIE(5%, Sambar deer), =2 -$ALE
(Fallow deer), AlE4FA}5(Pere david deer), <=3 (rain deer) 52 FF/F7F dov(3AlE
FE), =& A =, TF, R A B vigtuird kb Apolsh Ak o

O OhEeRA SRS NT AT T8 (),

oko v 3}E (fg7ERE) Cervus nippon Temminck, UFE(ERE) Cervus elaphus Lin
W= (KB Cervus canadensis Erxleben (Ah53 Cervidae) 2] $Al=9] o]
DA e obr] FAS A GUAY ot FHEE ofd WE A2 o wd 2
o FUduTa=bA20059H] TEE(EH),

o] ok =¥ (FER) BESQ EAFRUREEE) Cervus nippon Temminck -2 mHE(FE
B) Cervus elaphus Linnaeus o F79| FatEAgke F£Ho] S5 oHE AA
&4 "SRR, A4S & (BERE) 1 Hi Ttk A5 7t

oz FAgA AFsA JHET g 21Er A gAY 2 FHo| 2y

rr

O dEe d4dEgdgEd 5 THE(ER),

WFEAVEFTERE) Cervus (Sika) nippon mantchurcus Swinhoe T WFEEEALE

—~

EE) Cervus elaphus xznthopygus Minlne-Edwards 59| 2t3H A e ojgd W
E'_]'Z B O

FE5-2A S (BRE) Cervus elaphus xznthopygus Minlne-Edwards, A]Hl#] o}Al<s

Cervus canadensis Severtzow H+ T

Swinhoe?| Z-@sls]#] 9k ofgl B

FA g Cervus (Sika) nippon mantchurcus
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2) Abssael 257

The Encyclopedia of Animals® 2R/l W2W AHFEEF/LFHE5E7/Feldteld/f5A&5/4

Fob8/Abgsap /ot gsotal/ Ak &

44 Dama sp. 1% 20}
Abs o)z} Lz Axis sp. = 4o}F
(Cervinae) © Cervus sp. 8% 650}
1ekE Elaphus sp. 1%
14
aEh] obw}
1% Hydropotes sp 1% 20}
(Hydropotinae)
20FF
Odocoileus sp. 2% 490}&
Capreolus sp. 1= 3o}
9& Alces sp. 1% 6o
duelAlE of# 5= Rangifer sp. 1= 9o} =
(Odocoilinae) © Blastocerus sp. 1%
%6°rE Ozotoceros sp. 1% 3o}
Hippicamelus sp. 2%
Mazama sp. 4% 240}&
) 2% Pudu sp. 2% 20}=
T o} F 5
6= Muntiacus sp. 5% 170}
(Muntiacinae) Bl = oL E
e aphodus sp. 1= 3o}

=89 Z1dsE H A A A (A oA, 2012)
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(3) Cervus sp €&3

Adug A s}y A+ Y A2 A
FEAME, AE,
Cervus elaphus H: 707150 em ] 9, Aolrlel,
uE red deer
(12¢}%) W: 737340 kg & A9, T
maral
A=, e, NE, | Cervus canadensis | H:1307152 cm =4
g, 5, 81
wapiti, elk (13¢}%) W:2407454 kg s
=, dB vk
A HEALE Cervus nippon H: 657109 cm
A | FFEER 5
sika(Japanese) deer (13¢}%) W: 287 81 kg
A7
ga3,
EALE, T Cervus unicolor H: 617142 cm e el Al o},
sambar (160}%) W2r22 kg | | EE@ )
A=
HUAE, AFE, H:122cm
Cervus albirostris EHE
Ehroid’s deer W B9
SAME, vhEA Y
Cervus duvauceli H:1197124 cm FAY (JA=ER F4F,
Swamp deer,
(20}%) W:i1727182 kg x4 )z
barasingha
QX B, e
Efuirtg, Al Cervus eldi H:1l4 em
FA HE
Eld’s deer, thamin (30}%) W Y
g =H2d
FAALE Cervus timorensis H: 867110 cm =4
Qx| Ao}
Rusa(Timor)deer (BoFE) W: 86~ 98 kg !

« 8ol 71905 2

AatA ol e v (A kA, 2012)
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(5) $-&4HUronic acid) 73

=QRDS ACoA 05M EDTA 2Na(pH 742 ©Z%38 1 crude papaing 5mM
EDTA® 5mM cystein HCIE %¢3l= 0.1 M phosphate buffer (PH 6.5)¢} £3t&te] 6
5ColA 30% &<t papaing #4383 Fo @AY papain® 2 65Tl 16413 &9t
dds 23 AAA carbazole ¥-&ol o3 530 melA FASFATHScott F. 1960
Kosakai . 1979). $%& S&2 2 gk %2 A8

(6) 323l (Sulfated)-GAGs =73
Papain® 2 #3] A|71 71-& Dimethylmethylene blue dye binding el 2]&l 540 mmell A
%735 tHFandale 5. 1982). $3& S8R wel e %2 EAFTH

(7) A &2k(Sialic acid) &7
=gRES RTOA 147 ot 0.IN FAHHISON O 2 75 Rafa
(Warren L. 1959)e1 elalA 549 mel A 27 shsivh. gake =

=882 50 mg o phosphate bufferd salin(PBS)E 1 ml 713} Z&3AH oA 3 Al
T E S, dARES AE9E AER e & B9 AHRAE Dubois 5 el &
&}o] phenol-sulfuric acid Ho 2 AA5G . & 5% phenol (w/v) 0.2 ml ¢} sulfuric acid
1 m& A8 02 mtd 9-2A71 & UV-visible spectrophotometer & A}-838<] 490 nm ©f
A FEEE SASA Glucose RFHAE 7IE0R A8 F B s Ak

2AE mgo] dutARS =43 Ay (Fig 1-4), 2=@id &38 25-72.7%2 TS

Bolon, Bojd e ZEo] gAFHoR o ¢Hs HYor AU FEdt i
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ahol 247484

S

S iy
AE
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Z =85 30750mesh
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gl

ks

A

o

Bacillus subtilis KCTC 11454BP
& 0.3vvm, Vg 0.5kg/em”9

kel
T

1

Z

ol

i

Fol 12} mesh & o}

50CE Jzs

kol
T

0Cell A 4x 7 At
wehol E of 5% =

Bo

N

i

F 50 “70°C ol Al
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=
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58 2EEY 754 Bd % AREEY S-GAGS salic acid, 489, otrl=it & M

=
A e =72 1< hydroxyprolined XEEF2 AR5 T

(2) A EE A (hydroxyproline) 3 24|
A& EHQ hydroxyprolined HE5 ofmjestozya dad . &5 A% & 5 A& 54

oty dut A2 =2 AL E((2S4R)-4-hydroxypyrrolidine-2-carboxylic acid)o]™, &
AL CsHyOsN, ®AF#Re 1311301tk B4 4u[& ofnfwst 471 (Biochrom 30 Amino
acid Analyer), ARE33FEHZ7](UV Detector-570nm,440nm), Cataion seperation
Column Sodium 4.6X150mm(Biochrom 30)S AM-&8Htt.

AA oF 1g& FAZ T 50ml SdAFe) ¥& F 02M sodium citrate(ph 2.2)&Fo 2 ¥

WA e T 2% g

14 283 =9 F Aol A3th A7 &4 Wey
¢l 4E(0.2m m)ZE ATty AlggRoz drh 24 Fule ofnl it 24 7] (biochrom
30, or Hitachi Amino acid analyer), A% 3 440, 570nmeol A Ao AEge et

1=

5 =4
FUE 20 ul
H2E 46795C
SR Sodium citrate buffer(0.2M, 1.2M)
e 35 ml/h
HE7] o 440, 570 nm

8] 8| =2 A Z Z 8 (Hydroxyproline) 3% (mg/g) = C x V/ W

>
ki)
oo
2
O{N

C 9] Hydroxyproline %% (mg/mL)
Vi Alg& e FE (ml)
A%
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(2) BHC, DDT, ¢

=448 7]

9/]

Al A2009-1165 “o| FFF

(GLP)"l wu}

d@aerE

B

2009-1835 “H|

o BIFASHNE (AT)

=0

,

il
M

N A

)

D 2011 049 259

(=

N

() A

(v ¥+<d
() d=%

D 12503 g, 12738 g, 12754 g, 125.27 g, 12693 g, 126.14 g, 124.32 g, 12567

g, 12672 g, 12565 g, 12655 g, 12481 g, 12613 g, 12559 ¢, 12462 g (&

(5 ¢

bel 2

(2 F3A

ay

(th ARl :
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(3) FoA2 A3

1] % 2,000 mg/

ez A 71,000, 500

el
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o
o

ol

d.o
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o]
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o £ @A
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F71 wE

o

BEYT FAHSPF) H=
T AEE 143-19A)
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=

7t7h o
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|
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=
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CEH 22w, 9 22 Ty

T 21055 g
T 16582 g

e
B

. SD(Sprague-Dawley) A5 2]
=1

of ATl

ek

;)

=

7 57, 196.99
7 F7, 151.37

(eh ABA] Aol f
*%

4 Bd 9 AF
(B A&aA

oh F % AT
(Wh 4
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B

o
el

i
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T

%0
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(o) Tl 7HA] 4]
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D SPF AM%79 1
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b

PR 206~228 T, AUEE 456.8~572 %RH

1 10~15 3/hr.

A
N
T

713

() 3t cyele :
(vh ==
(vh) &g

(h

~20:00 &%)

Fx% 12 hr. (0800 &5

3
5]

=]

© 288 Lux.

516 dB

o

5 ppm ©]

b grEfol B

)

(O} AFgAALe] FR(27])
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b FeF=
(th Aol

~
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&

X

S

13/4

(W) Foigls 9 FoA710

® Nzl T4

oo
s

o

i

S

A
A
o

il
o

23

11

(mg/kg)

(ml/kg)

10
10
10
10
10
10
10
10

01~05
21~25
06~10
26~30
11~15
31~35
16~20
36 ~40

Male

Female

5

Male

500

Female

Male

1,000

5

Female

Male

2,000

Female

hEkel 2,000 mg/kg

}23]—

2 AbgHE

10 Al

)
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(3) Al
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SAIA 282,000 mgke)
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P

14 et

63'5‘
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Fol vpA e

o] §-3fed
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H 27AANE AIEA(SIEMENS)SF 8 AHs #4142 (CliniTek 50, SIEMENS)

A (ketone body), L.H]F

2 F(glucose), M &l FHl (bilirubin), A&

[
i

873 A At

gkt
(specific gravity),

S
Bl

(Occult blood), pH, ¥ A (protein), =& x4 (urobilinogen),
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PAsky DAL
o Fx @ 9 H
(@ WBC(White blood cell count) 10e%/ 10 Flow cytometry
® RBC(Red blood cell count) 10e%/ 10 Flow cytometry
(© HGB(Hemoglobin conc.) g/de Cyanmethemoglobin
Flow cytometry
(& HCT(Hematocrit) %
(ks E)
(© MCV(Mean corpuscular volume) L. Flow cytometry
Flow cytometry
(® MCH(Mean corpuscular hemoglobin) pg
($AH3rE)
MCHC(Mean corpuscular  hemoglobin ’ Flow cytometry
go/d
conc.) ($12F3) 5
Flow cytometry
™ RDW(Red cell Distribution Width) %
(ks E)
(D PLT(Platelet) 10e%/ 10 Flow cytometry
Flow cytometry
(D MPV(Mean Platelet Volume) L
($AH3rE)
o 878 A Ak % Flow cytometry
. Flow cytometry
(© Retic(Reticulocyte) 10e”/L
(ks s)
GEAEAZEEA (ADVIA 2120, MAI-105-01) o 9]she] A}

CIR-ERECE R
DR RE AEBRAM APE el wistel A58 AL/ (Hitachi7Ls0,
HITACHDE ol &8 ®R4ssts @ag Axsarh Sos@dq A28 24

3,000 rpm, 10 &7+ €4 Relste] ¥ L o[ &3tk
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YAy stety garats
o 5 o W
AST(Aspartate aminotransferase)x U/L JSCCH
ALT(Alanine aminotransferase)* U/L JSCCH
ALP(alkaline phosphatase)* IU/L P-NPP 7|4
[BUN(Blood urea nitrogen)* mg/d Enzyme®
CRE(Creatinine)* mg/d¢ Jaffe™
GLU(Glucose)* mg/d¢ Hexokinase
CHO(Total cholesterol)# mg/dl Enzyme®
PRO(Total protein)* g/dl Biuret®!
CPK(Creatine phosphokinase) * U/L JSCC
ALB(Albumin)= g/de BCG H
BIL(Total bilirubin)* mg/d¢ Vana data}
A/G ratio PRO, ALBZ 4+&
'TG(Triglyceride) * mg/dl Glycerol 2782~
Ca(Calcium) * mg/d¢ O-CPC
IP(Inorganic phosphorus) mg/dl Fiske Subbarow
CI(Chloride)* mmol/L A5
[Na(Sodium)* mmol/L AR
K (Potassium)* mmol/L A5
* A 24 A (Hitachi7180, HITACHL, ¥2)& ol &3] SA.
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X

an A

T

v}y Al (parametric  multiple comparison procedures)

=
=

parametric multiple comparison procedures)

z=

2 AbgHE BA #7129 SPSS 12.0K

el

Iy

& et 2ol

o Efel]

A3,

Urobilinogen

0.2
1.0

pH

o] ¥

7.0
7.5
8.0
8.5

=9.0

Protein, Leukocyte,

Occult blood, Nitrite,

Glucose, Ketone,

Bilirubin

A=ag

o] ¥

(trace)
1+

+

2+

3+

Specific Gravity

B
T
1
X

=z

1
2
3
4
5
6

dlel

=1.005

1.010
1.015
1.020
1.025
=>1.030

(12) A=Y 22

gl

Iy

el

'Y
T+

Felgel o

ofl A
o Dunnett’'s T test® AMg

piteg

G

g A

il

o] 914%™ Duncan test®, TE410]
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s 143-1%1A)

© SD(Sprague-Dawley) AlE9 £ 54w FA(SPF) =
D REERe] 2 (B E
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H71 of
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Attt BAAAE 2% (glucose), U F9 (hilirubin), #= A (ketone body), &M=

i

e

(specific gravity), #&(Occult blood), pH, © ¥4 (protein), -f+=4 ] =2 (urobilinogen),
1 Y (leukoeyte)E ST, LFAHANE JHET, B, Ay

FHoz pATGom, LFe AAA i F

o} A 2+ (nitrite) 2

SN

AE, 95 BT AzE

FAdel EE AEFEAA AP el oigtel  FARHYI(ADVIA 2120,
SIEMENS)E o] &3hed Fefshd HAks dAlghalh.
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T B @ 9 W
(@ WBC(White blood cell count) 10e3/ Flow cytometry
® RBC(Red blood cell count) 10e6/ 1 Flow cytometry
(© HGB(Hemoglobin conc.) g/de CyaNSLethemoglobin
Flow cytometry

(& HCT(Hematocrit)

\o
o~

($12k35)
(© MCV(Mean corpuscular volume) L. Flow cytometry
Fl t
(® MCH(Mean corpuscular hemoglobin) pg ow cytometry

(@29

Flow cytometry

MCH (Mean corpuscular hemoglobin conc.) | g/dé (alrbare)

Flow cytome
@ RD (Red cell Distribution Width) % v try

($2k3E)
(D PLT(Platelet) 10e3/ Flow cytometry
Flow cytometry

(D MPV(Mean Platelet Volume) L (alrbare)
© W8 4t % Flow cytometry
. . Flow cytometry

(D Retic(Reticulocyte) 10e9/L (a1rbare)

A ASEA (ADVIA 2120, MAI-105-01) o ¢ste] A}

oo

E A PT(prothrombin time) % APTT(active partial thromboplastin time)2 &
& ol

o,

T A7 AARERI(ACL7000, Instrumentation Laboratory)s ©]-&3te] ZAslgvh &

TN AALE L uAE 32 % sodium citrate 248 AL-g3F3 ok

i
oo

2k

FALA BE HETEAA AT o disted F R s3FH A} (Hitachi7180, HITACHD

b EdsHed A AEd &Hohs 3,000 rpm, 10
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T = @ ¢ oW
AST(Aspartate aminotransferase)* TU/L JSCCH
ALT(Alanine aminotransferase)* TU/L JSCCH
[ALP(Alkaline phosphatase)* Iu/L P-NPP 712 ®
[BUN(Blood urea nitrogen)* mg/de Enzyme=
CRE(Creatinine)* mg/dl JaffeH
GLU(Glucose)* mg/dl Hexokinase &
CHO(Total cholesterol)* mg/dl Enzyme®
PRO(Total protein)* g/dl Biuret®!
CPK(Creatine phosphokinase) * U/L JscC #
ALB(Albumin)* g/de BCG H
BIL(Total bilirubin)* mg/dl Vana data®
A/G ratio PRO, ALBE 4h %
TG(Triglyceride) * mg/de Glycerol &~A& A
Ca(Calcium) * mg/dl O-CPC ¥
IP(Inorganic phosphorus) mg/de Fiske Subbarow ¥
Cl(Chloride)+ mmol/L A=
[Na(Sodium)* mmol/L A=H
K (Potassium)* mmol/L A=
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Gh 27
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Ao wpol oA S 4L fis) 02N KT A), 2900F K= F, Ag AR ),
5A(A & A F)rlo] By AFo] nl A PE AAsth dstalo] Ad 2P A
&

ZL AF A €S A8 dAE BHE A AASHAT @2 4T, 2,800 gol A 15

&
=
2o A% g B47] KN-2IN(Sysmex, Seoul, Korea)S o] &8 o] %

do Zg Ak
olZAth BA QA+ HET(red blood cell, RBC), & 7 <(white blood cell, WBC), %
& 84 9] (hematocrit, Het), &4 % (hemoglobin, Hb), W2 &+ €4 (mean corpuscular

volume, MCV), #4878 M A% (mean corpuscular hemoglobin, MCH), B g7 344
% (mean corpuscular hemoglobin concentration, MCHC), &4 #<=(platelet) % A3 E

T (reticulocyte) o] AT}

(4) Erythropoietin(EPQ) 4]

ek

4 EPO+ EPO enzyme-linked immunosorbent assay kit(catalog number E0028r;
Uscn Life Science & Technology, Beijing, China)& ©]-&3] 245tk A% EPO 2@
Ao Fd FE AR Jd 2ATE o &3 45U RNA 3% AAA 3
EAAHE-2 Gazzaniga S(21D¢Y HHE o] &35 o]FojHth ¢cDNA TF& 3 Aled
EPO Zgtelw AFxe ohgr 2rh: 57 -CACGAAGCCATGAAGACAGA-3 ", 57
~-GGCTGTTGCCAGTGGTATTT-3 ".

(5) ALAD 24
7+ Aol ALAD #4-& Berlin® Schaller(22)¢] W oz =Asech 712 A|A &
FElel A AR SR 19 g 015 M NaCl 4o 2 AZ3u g4

ol g& AHW A FAE =33 ¥ potassium phosphate buffer(pH 7.0) 45 mL¢hol

)

o
i
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ALAD activity (%) = (1-Abssample=Abscontrol) x 100
Abssample A8 X3 F3=, Abscontrol A8 H|X% FHE

6) HEdATA

BET9 AT AFHE Didlo 509 FHE $HAS FAHATL 0%l H 9677
5w

(1) A= e A% 55 48 a9+

Uh AE8E ¥ 5855 59

2 Agd AMEE B2 AT 5 FH $7 BALB/C w$2E @dighnte] 2 83 (Dae
han biolik Co., Ltd, Eumsung, Korea)oll Al 78led ddF 13 ALF (Samyang oil & feed
Co., Ltd, Wonju, Korea)¢} & ZF83| 3818 Ag4d 348 AHY HH=z =
2+2T, #E 55+10%) FASHA Aso= 12 A7 o3 vg AFor zade 2

A e HgA AT

AFA 4EA B30 ASANEA $9 dES Ao 25D F oA @ Aw
SGANE FARAY. ADFGNLL /Foz 24 P £ANR WAt BT 59
Aol REE AXFE i AXNTL ARE FAHA e 7 (ED), NFAS

_|_

200 mg/kg body weight/day = Foi3 + (NFA200), NFAEZ 500 mg/kg body
weight/day 2 Fol3+ 7 (NFA500), FAZ 200 mg/kg body weight/day 2 T3k +
(FA200), FAZ 500 mg/kg body weight/day®2 T3 o (FAS00) 2.2 Uyo] AFL A
HaAoh AATL Az A8} TRl 2EHA 100 WA, dRTe 9 TR FRF

£ W9 1 8 45 7 2AE A ATRe shan,
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O Experimental groups in the study

Experimental groups Sample Concentration n
Control Distilled  water -
NFA200 Non-fermented anthler 200 mg/kg B.W. 8
Non-fermented
Treatmen  NFAS00 500 mg/kg B.W. 8
anthler
L8OWD  pA%0)  Fermented anthler 200 mg/kg B.W. 8
FA500 Fermented anthler 500 mg/kg B.W. 8

O Experimental design in the study
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t}. Glucose Gluco—card (Super Glucocard I, Arkray, Kyoto, Japan), Lactate= Lactate

analyzer (Lactate Scout, SensLab GmbH, Lepzig, Germany)Z Z A7t S3& 54

ot

O Scheme of blood sampling

5 FAdE 10 23 AAF3e A7 A0 H 42 42 42 (G000 g, 15

min)E AHH H o2 B aliquotdte] ALg8L7] AR -70TH A Bt dEe)
4+ Creatine phosphokinase (CPK)¢} Lactate dehydrogenase (LDH)?| H%=& =H35%

I ol AE BF 8e 2471 (Fyjifilm Co., Tokyo, Japan)& ] &3h%th.

thg Tissue lyser (Qiagen, Hilden, Germany)E o]-&&te] 7433 & 942210000 g,
15 min)&dte] g2 AEdE aliquotdlel AF&EL7] A 7kA 70Tl A BaFo)

23 &4 AFE2Z+E Glutathione peroxidase (GSH-Px)¢} Superoxide dismutase (SOD)
2 =Asrh 7+ =F9] (Glutathione peroxidase &4-2 Paglia®t Valentine ¢ 9
(Paglia & Valentine, 1967), superoxide dismutase &74-2 Marklund$} Marklund®| = .o
2 %78 Y (MARKLUND & MARKLUND, 2005).
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©) ZFNAel AHA A B AR

hvay
10 23+ ZA59 5 5447 49FE

o

"] B (gastrocnemius) F¢ & AMg8l7] A7
“0CeNA Btk Z5olAe] 2taha i} Am2A A4kl B-oxidation™ #& o] 2
= muscle carnitine palmitoyl transferase I (mCPT I, CPT 1b), pyruvate dehydrogenase
kinase 4 (PDK4), uncoupling protein 3 (UCP3)3 ZS8-olA 4t4E A A8 Myoglobing
A F2 75 Western blot 2 ES 8ttt

v BT 2YE A FHA Protein lysis buffer (0.01 M PBS, 1% Triton X-100, 0.1
mM PMSF) 1 mL< #7186l Tissue lyser (Qiagen, Hilden, Germany)Z o] &8t} w23}
g & 442 (14000 rpm, 25 min)dle] ARt Herh d@ild FEE BCA WHHE o &
o BERY g AHEY F dwid FEE 50 pg/mL2 %51 Concentrated (5x)
Laemmli sample buffer® #H7Feto] 587 71935t 5 F59z A7t

FH|H A8+ SDS-polyacrylamide gel electrophoresis (SDS-PAGE)S ©]83le] 7714
%3 & PVDFZ transferdtth (100 V, 1 hour). = & TA] 3% EARHFZ A4 1 A
7+ #9F blocking3d} 2 Tris-buffered saline with tween (TBST; 0.05 M Tris base, 0.1%
Tween-20, 0.15 M NaCl, pH 702 10 4 3 3 Hold v& Ax Ao} &7 4T =31
ol 16 A7+ wleka et dxlgxl= UCP3 (Santa Cruz Biotechnology, Inc., California,
USA), mCPT 1 (Santa Cruz Biotechnology, Inc., California, USA), PDK4 (Santa Cruz
Biotechnology, Inc., California, USA), Myoglobin (Santa Cruz Biotechnology, Inc.,
California, USA)Z Algslgz Hlg 5 TBSTZ FAZ A7z o281 Goat IgG
Horseradish peroxidase conjugated antibody (R&D system, Minneapolis, MN, USA)& 2
AlZE Ft WA 7] TBSTZ A8k v

FAE PVDF &4 band®| A|Zt3+= Enhanced Chemiluminescent (ECL, Thermo Fisher
Scientific Inc., Rockford, IL, USA)E ©|&%9 32 FluorChem FC2 (Alpha Innotech, San
Leandro, CAUSA)E |43} bandE #9899 th Band9| 4=E =337 ¥l Alpha
view software (Alpha Innotech, San Leandro, CA, USA)Z o] &&te] Bekelgrh
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259 ZAREYS Yolrr] el Acid pre-incubation Myofibrillar ATPase
(mATPase) methods %3 gt FE3IArh A5 E9 gastrocnemius muscles 2
0CxZeNA 10 ume FAZ FAZAG S g ulmded 2= (pH 4.7)°04 10 31 4
v wjkEth. o] ¥l & FF59 washing buffer®Z el = AH$ F pH 94004 20
23 uieFsh 19 Calcium chloride (CaCl2)$F 2% Cobalt chloride (CoCI2)& =281 wf
Auto 2 1% Ammonium sulfide solution® 2 =] #]3ttlk G Ao] $aHH Glycerin jelly =
A"t Hgghet,

AAS G4 H¥W Type I (Oxidative slow-twitch), Type DA (Oxidative-glycolytic
fast-twitch), Type I B (Glycolytic fast-twitch)2 T2 5 ¢li, Type -2 Dark, Type
DA+ Pale, Type IBE Dark®l Pale® S7H4E]¢l IntermediateE e o] &
Fluorescence Stereomicroscope (Leica Microsystems, Wetzler, Germany) % # %3 I o]

[z B4 =23 (Image ] Ver. 1.46r, USA)S Ed 2 2479 BH(% of area)d

e

=
e 3t ¥ F(mean)¥ FF QA (standard error of measurement, SEM)Z &8¢t}

A el §ol4 AolE ANOVA test ¥ FAHA A}

b
o,
olN
rlo
L=}

AN
o
o
a1l
A
M
2,
2

Tukey's multiple test® & A&tk
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th AAHEANEE AF A AT
n BT 019 2%, [F2fh g, obW/AY Ad A7AF g/
o 28, 1327 E, obd/AY Ad ATAA 1e/d)

S
%
o
HJ -ﬂ)l'

(2) 22 f&4 o)

() sEAe A Ak F(VOZmaximl/min/kg), Aol F ook S wF
(VO2max;l/min), A N7 ¥H(VEmax; 1/min), Z&4(RQmax; RER), Z&FRR;
breaths/min)

(th 24715 2 A" (O2pulse; ml/beat), H 4 H=(HRmax; beats/min)

() AAH Arme 2Ab FHF

(mh CBC: #®Z=24H, MCV, MCH, MCHC, RDW(red cell distribution width),

%7 = (RPE; Rating of perceived exertion)

Mo

reticulocyte, Differential count(Lymphocyte, Monocyte, Eosinophil, Basophil, Neutrophil)
(b FA4d 23 % (transferrin - saturation), serum iron, ferritin, TIBC, UIBC,
ESR(erythrocyte sedimentation rate)
(A WA E: Cytokine(IL-6, IFN-r, TNF-0), Lymphocyte Subset(CD45/4/8/3,
CD45/56/19/3)
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(o) AEA! ka4 ¥ 23 T (MFS; Multidimensional Fatigue Scale), 4t¢] @ AEX

(SF-36; 36-Item Short-Form Health Survey), A} w&Ew AEx] Ad HEA
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I vhebson, of

T
Hel

Base
35.1+0.1
38.98+0.05
37.73+0.24
32.53+0.09

Middle
29.2£0.11
31.07£0.09
22.58%0.32
30.88+0.19

73

Upper
26.77+0.21
31.37£0.24
17.13+0.66
28.53%0.15

China
Korea

Ash(%)
Russia

O Crude ash content of deer antler according to growing area.
Newzealand




C Crude protein content of deer antler according to growing area.

Protein(%) Upper Middle Base
Russia 67.21+1.8 63.71+2.5 53.81+2.5
China 60.4+1.7 62.96+1.2 55.03+0.3
Korea 61.1842.4 71.68+1.2 4255404

Newzealand 55.01+35 64.42+4.8 49.0345.3

ZAMe] e BT FRAE Aol v B/ vehkon], ol wAeh F%
=g 42N 9F A2E FEHE AW ATV AU FAAZT SO0
of e ggez FRUn

O Crude fat content of deer antler according to growing area.

Fat(%) Upper Middle Base
Russia 1.39+0.27 2.86+0.43 6.59+0.84
China 2.99+0.29 1.39+0.28 1.49+0.16
Korea 16.8+0.3 15.5+0.16 1.4+0.28
Newzealand 15.61+0.13 8.24+0.49 3.37+0.31
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(5) $-E2HUronic acid) =73

283 uronic acid §#-2 U, AUt BFdAAE £ Fd#F 2olE HY o, Ady
Fatdel Ao A Aol A QU ofdl Eob Zo] T=ke] oF 267x0131g/go 2
7+ 2 uronic acid$EE Egon, =ikl shEke] 4.69+0.03ug/g 2 MY =4 Ve
b EAgE SRR s AR E Aol E HolA kgt

O Uronic acid contents of deer antler according to growing area.

Uronic acid(ig/g) Upper Middle Base
Russia 4.05+0.11 1.87+0.03 1.92+0.02
China 2.67+0.13 2.26+0.11 1.96+0.04
Korea 4.69+0.03 2.04+0.02 1.68+0.02

Newzealand 4.57+0.13 1.87+0.02 1.88+0.03

(6) 32ksl(Sulfated)-GAGs =73
S-GAG(Sulfated-glycoseaminoglycan) & &2 A2 2 zol7l gl o),

A=
»
of 7Pt Be FHL mAD, AU FAUR Yo 25T I Fue] Bads 4L

= }
Btk Al Faabe] 121:017mg/g o2 B AR Add A Br vud e 3
e Bolon, ealel AR W Fidd Aol 2A ekgtrh

O S-GAG contents of deer antler according to growing area.

S-GAG{mg/g) Upper Middle Base
Russia 1.08+0.02 0.72+0.01 0.58+0.01
China 1.06+0.02 0.9+0.06 0.9+0.01
Korea 1.21+0.17 0.97+0.02 0.74+0.15
Newzealand 1.11+0.01 1.08+0 0.91+0.01
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(7) A &%t (Sialic acid) 57
Sidlic acidg e A2 2 sfol2 walrh §24 1814001ug/s 7 FAATA 1032002
Ng/g OB 1 ehEFo] Z==ral 0.25+0.01ug/e, & Aokt 0.21+0.031g/go] Hl&) HwE =e

2 Bolon BEFolu A B9 siaglic acidghke] zeolE HUth ey FE R

S A& sialic aciddFo] @Al gk}

o

i

O Sialic acid contents of deer antler according to growing area.

Sialic acid(ug/g) Upper Middle Base
Russia 0.21+0.03 0.23+0.01 0.1£0.03
China 0.25+0.01 0.21+0.01 0.08+0.02
Korea 1.81+0.01 1.96+0.05 0.96+0.02
Newzealand 1.03+0.02 1.08+0.18 0.97+0.01
8 &rsts b
HEsEe e 4R ud R FS Bk 53 BFN H8el wEEE gl
T A mgel vla) = dehkou, T FEe wmdolt #Rel v e £Eol
.
O Carbohydrate content of deer antler according to growing area.
Carbohydrate(%) Upper Middle Base
Russia 0.21+0.02 0.11+0.01 0.1+0.01
China 0.24+0.03 0.09+0.01 0.05+0
Korea 0.66+0.0 0.32+0 0.24+0.01
Newzealand 0.19+0.01 0.15+0 0.09+0
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olAtol Atz Hol NFEE waxgFERuo dbEX AL (LDs), Lethal Dose 50)2 >

2,000 mg/kg bow. 02 AlEH o}

C Body weight changes of male rats in single dose toxicity study

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : GT11-00202 SEX : MALE
GROUP A;?al 0-day l-day  3-day  7-day  ld-day
DOSE
1 249.07 287.01 299.73 336.30 378.82
2 239.85 268.03 282.74 311.64 338.96
3 241.20 244.96 287.77 31870 349.29
Gl 4 253.25 279.16 301.91 338.41 391.37
(0 mg/kg) 5 249.88 279.53 298.55 331.32 372.61
Mean 246.65 271.74 294.14 327.27 366.21
S.D. 5.83 16.43 8.39 11.62 21.57
N 5 5 5 5 5
6 253.64 280.37 300.65 339.39 363.69
7 241.17 268.00 284.48 311.69 318.12
8 243.62 272.77 293.07 322.02 340.14
G2 9 248.89 284.31 299.88 332.20 382.75
(500 mg/kg) 10 249.36 279.83 295.86 328.58 377.65
Mean 247.34 277.06 294.79 326.73 356.47
SD 495 6.35 6.53 10.51 27.06
N 5 5 5 5 5
11 239.02 265.10 272.84 294.83 333.66
12 234.02 269.27 283.04 308.77 345.20
13 249.54 280.83 291.65 320.29 366.70
G3 14 249.38 276.22 299.60 338.18 382.89
(1,000 mg/kg) 15 248.39 270.55 286.56 317.88 358.71
Mean 244.07 272.39 286.74 315.99 357.43
S.D. 7.13 6.17 9.96 1592 19.04
N 5 5 5 5 5
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16 240.81 265.66 28897 31392 362.77

17 239.12 266.79 280.37 304.00 34456
18 250.61 20742 299.20 328.39 38115
G4 19 250.26 280.78 302.08 33763 389.26
(2,000 me'ke) 20 252.84 281.90 300.15 334.74 380.13
Mean 246.73 27451 294.15 323.74 37157
S.D. 6.28 775 9.23 14.33 17.92
N 5 5 5 5 5

O Body weight changes of female rats in single dose toxicity

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : GT11-00202 SEX : FEMALE
Animal
GROUP No O-day 1-day 3-day 7-day 14-day
DOSE
21 17152 192.11 18061 20186 21941
2 181.10 19896 19313 207.72 22929
23 181.34 20210 20142 22618 25966
Gl 24 178.85 201.40 205.44 21685  226.17
O me/ke) % 18028 20623 20852 22056 22640
Mean 178.62 20016 19962 21463 23219
S.D. 409 521 804 9.80 15.78
N 5 5 5 5 5
% 171.61 18666 18972 20306 21840
a7 169.90 19025 20020 21455 23149
2R 175.94 19610 19589 21808 24301
G2 29 179.40 197.35 206.71 22053 24183
(500 me/ke) 30 181.17 20324 20641 22644 23111
Mean 175.60 19482 19979 21653 23317
S.D. 485 6.50 722 869 9.96
N 5 5 5 5 5
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31 174.16 191.72 191.92 206.65 232.59

32 174.44 19546 19717 20669 22881
3 174.63 19450 206876 22817  251.09
G3 RY| 177.39 201.12 204.00 22624 260.00
(1,000 ng ki 3B 18101 20114 213.71 23230 25348
Mean 176.33 19679 20271 21981 24519
S.D. 2.92 419 846 12.65 1369
N 5 5 5 5 5
36 170.05 183.01 19486 20715 22186
37 175.00 19686 19364 20015 23107
R 178.62 197.38 20863 22783 23923
G4 39 176.33 18749 20313 21616 23470
2,000 ng ki 40 18473 20230 21609 23262 26012
Mean 176.95 19341 20427 21858 23740
S.D. 5.36 7.90 837 11.27 1422
N 5 5 5 5 5

* Body weight changes of female rats in single dose toxicity study
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O Body weight changes of male rats in single dose toxicity study

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : GT11-00202 SEX ' MALE
GROUP Animal No. O-day 1-day 3-day 7-day 14-day
DOSE

1 249.07 287.01 299.73 336.30 378.82
2 239.85 268.03 282.74 311.64 338.96
3 241.20 244.96 287.77 31870 349.29
Gl 4 25325 279.16 301.91 33841 391.37
(0 me/ke) 5 249.88 279.53 298.55 33132 372.61
Mear 246.65 271.74 294.14 327.27 366.21
SD. 583 16.43 839 11.62 21.57
N 5 5 5 5 5

6 253.64 280.37 300.65 339.39 363.69
7 241.17 268.00 284.48 311.69 318.12
8 243.62 27277 293.07 322.02 340.14
G2 9 248.89 284.31 299.88 332.20 382.75
(500 me/ke) 10 249.36 279.83 295.86 32858 377.65
Mear. 2A7.34 277.06 294.79 326.78 356.47
SD. 4.95 655 653 1051 27.06
N 5 5 5 5 5
1 239.02 265.10 272.84 294.83 333.66
12 234.02 269.27 283.04 308.77 345.20
13 249.54 280.83 291.65 320.29 366.70
G3 14 249.38 276.22 299.60 33818 382.89
(1,000 me/ke) 15 248.39 27055 286.56 317.88 358.71
Mear. 244.07 272.39 286.74 315.89 357.43
SD. 713 6.17 9.96 1592 19.04
N 5 5 5 5 5
G4 16 240.81 265.66 288.97 313.82 362.77
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17 239.12 266.79 280.37 304.00 344.56

18 250.61 27742 299.20 328.39 38115
19 250.26 280.78 302.08 337.63 389.26
(2,000 mg/ke) 20 252.84 281.80 300.15 334.74 380.13
Mean 246.73 274.51 294.15 323.74 37157
SD. 6.28 775 9.23 1433 17.92
N 5 5 5 5 5

C Body weight changes of female rats in single dose toxicity study

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : GT11-00202 SEX : FEMALE
GROUP Animal No. O-day 1-day 3-day T-day 14-day
DOSE

21 17152 192,11 189.61 201.36 219.41
2 18110 198.96 193.13 207.72 229.29
3 181.34 202.10 201.42 22618 259.66
Gl 24 178.35 201.40 205.44 21635 22617
(0 me/ks) % 180.23 206.23 20852 22056 22640
Mean 178.62 200.16 199.62 21463 23219
SD 409 521 8.04 980 1578
N 5 5 5 5 5
% 17161 186,66 189.72 203.06 218.40
7 169.90 190.25 200.20 21455 231.49
3 175.94 196.10 195.39 21308 243.01
G2 2 179.40 197.%5 206.71 22053 241.33
(500 mg/ks) » 18117 203.24 206.41 22644 23111
Mean 175.60 19482 199.79 21653 233,17
SD 485 630 7.22 869 9.36
N 5 5 5 5 5
3l 174.16 191.72 191.92 206.65 232,59
2 174.44 195.46 197.17 205.69 228.31
3 174,63 19450 206.76 22817 251.09
G3 34 177.39 20112 204.00 22624 260.00
(1,000 me/ke) % 18101 201.14 213.71 23230 25348
Mean 176.33 196.79 202.71 219.31 245.19
SD. 292 419 846 1265 1369
N 5 5 5 5 5
% 170.05 183.01 194.36 20715 221.36
37 175.00 196.%6 198.64 209.15 231.07
3 178.62 197.33 208.63 22733 239.23
G4 3 176.33 187.49 203.13 21616 23470
(2,000 me/ke) P 184.73 202.30 216.09 23262 260.12
Mean 176.95 193.41 204.27 21358 237.40
SD. 536 7.30 837 11.27 1422
N 5 5 5 5 5
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O Ophthalmic examination of rats in the 2 weeks oral repeated dose finding
study
INCIDENCE OF OPHTHALMOSCOPIC
STUDY No. @ GT11-00203 SEX : MALE
GROUP Gl G2 G3 G4
DOSE: (mg/ke) 0 500 1,000 2,000
5 5 5 5
N % N % N % N %
RIGHT EYE NORMAL 5 100 5 100 5 100 5 100
LEFT EYE NORMAL 5 100 5 100 5 100 5 100
INCIDENCE OF OPHTHALMOSCOPIC
STUDY No. : GT11-00203 SEX : FEMALE
GROUP Gl G2 G3 G4
DOSE: (mg/kg) 0 500 1,000 2,000
5 5 5 5
N % N % N % N %
RIGHT EYE NORMAL 100 100 5 100 5 100
LEFT EYE NORMAL 5 100 5 100 5 100 5 100
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O Urinalysis of rats in the 2 weeks oral repeated dose finding study

it

URINALYSIS
STUDY : GT11-00203
SEX : MALE FEMALE
GROUP : Gl G2 G3 G4 Gl G2 G3 G4
No. OF ANIMALS o o o o 5 o o
EXAMINED
1) GLUCOSE - o o o o ) o o o
2) BILIRUBIN - o o o o ) o o o
3) KETONE - 4 o o o 5 o o 4
+/- 1 0 0 0 0 0 0 1
4) SPECIFIC < 1005 1 0 1 0 4 2 3 3
GRAVITY 1.010 2 4 3 3 1 3 2 1
1.015 1 1 0 1 0 0 0 0
1.020 0 0 1 1 0 0 0 1
> 1.030 1 0 0 0 0 0 0 0
5) OCCULT - 4 o o o 5 o o o
BLOOD +/- 1 ¢ ¢ ¢ 0 ¢ 0 0
6) pH 7.0 0 0 0 0 0 0 0 2
75 0 1 0 0 1 0 0 2
80 2 2 1 4 3 1 2 1
85 3 2 4 1 1 4 3 0
7) PROTEIN - 1 2 1 0 4 o o 4
+/= 3 1 2 3 1 0 0 0
1+ 1 2 2 2 0 0 0 1
8) UROBILINOGEN 02 o o o o 5 o o 4
10 0 0 0 0 0 0 0 1
9) NITRITE - o o o o 5 o o 4
+ 0 0 0 0 0 0 0 1
10) LEUKOCYTE - 0 1 2 0 5 4 o 4
+/- s} 4 3 o 0 1 0 1
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O Urine color of rats in the 2 weeks oral repeated

dose finding study

URINE COLOR
STUDY : GT11-00203
SEX : MALE FEMALE
GROUP : Gl G2 G3 G4 Gl G2 G3 G4
DOSE (mg/ke) 0 500 1,000 2000 0 500 1,000 2,000
No. OF ANIMAL 5 5 5 5 5 5 5 5
Straw 4 4 5 5 5 5 3 5
Coloress 1 1 0 0 0 0 2 0
D) BAsEH FAL
Bopetn AAAY, G5 BE AGZAA BAGROR fold M BAHA oo

(0 mg/ke)oll vz TS Heoln] FATHOR FofatA TAsArH(p<0.05).
2,000 mg/kg AEEAFA T CRE FA7F 500 2 1,000 ng/ks

A (p<0.05), TG FA 7t ¥
%

89

Fo EA

N
SN

.

AEEAFATA vld) B

A WL, 500 2 1,000 myke

AT vla SAGH R frefsl ST (p<0.01).

FHel Af BE AFRETAT CRE #X7F 34 dizael vs) &

ofvl SAtH oz folsAl Addrh(p<0.05). =& F3 2000 myke AN EEE
T-BIL 2 7F dz7ol v A% 22 FofsiA F7het e (p<00D. 7 2
K 2 feld wshs #duA



O Serum biochemical values of male rats in the 2 weeks oral repeated dose
finding study

SUMMARY OF BIOCHEMICAL TESTS
PERIOD : 2 WEEKS

STUDY ID : GT11-00203 SEX : MALE
TESTS :  AST! ALT* ALF BUN* CRE® GLU® CHO' TP* CPK*
UNITS : IC/L /L /L mg/d¢ mg/dl mg/d¢ mg/dl g/di U/L
GROUP Gl : 0 (mg/ke)

MEAN 139 47 1127 17.8 0.34 176 8 55 450
SD 29.1 22 230.3 2.0 0.09 28.0 15.0 0.2 226.3
N 5 5 5 5 5 5 5 5 5

GROUP G2 : 500 (mg/ke)

MEAN 127 4 892° 170 0.16° 184 % 55 469
SD 46 24 1104 30 0.10 12.7 121 0.1 291.7
N 5 5 5 5 5 5 5 5 5

GROUP G3 1 1,000 (mg/ke)

MEAN 159 53 890° 18.8 0.13° 174 77 5.8 630
SD 68.7 10.0 141.0 2.0 0.13 35.2 18.0 0.2 597.2
N 5 5 5 5 5 5 5 5 5

GROUP G4 : 2000 (ng/ke)

MEAN 141 45 822° 15.6 0.46 169 83 56 632
SD 39.4 10.4 1564 38 0.28 155 22.4 0.1 264.1
N 5 5 5 5 5 5 5 5 5

TESTS :  ALB”  T-BIL" A/Gratc  TG? Ca” jige ar Na'® K"

UNITS : g/d mg/ d¢ mg/ d¢ mg/d¢ mg/ d¢ mmol/. mmol/L  mmol/L

GROUP Gl : 0 (mg/ke)

MEAN 2.3 0.06 0.72 28 11.8 11.6 104 146 6.1
SD 0.1 0.06 0.04 9.3 1.0 05 1.1 1.8 0.8
N 5 5 5 5 5 5 5 5 5

GROUP G2 : 500 (mg/ke)

MEAN 24 0.07 0.76 34 11.8 11.0 105 148 5.7
SD 0.1 0.05 0.04 76 15 1.1 19 1.7 0.7
N 5 5 5 5 5 5 5 5 5

GROUP G3 1 1,000 (mg/ke)

MEAN 24 0.18 0.73 27 12.8 11.9 104 148 5.8
SD 0.1 0.06 0.06 88 1.3 0.6 1.1 1.8 04
N 5 5 5 5 5 5 5 5 5

GROUP G4 : 2000 (ng/ke)

MEAN 24 0.08 0.74 59° 145 12.4 103 147 6.0
SD 0.1 0.12 0.04 19.9 2.6 1.3 3.0 19 09
N 5 5 5 5 5 5 5 5 5

1, Aspartate aminotransferase; 2, Alanine aminotransferase; 3, alkaline phosphatase; 4, Blood urea nitrogen; 5,
Creatinine; 6, Glucose; 7, Total cholesterol; 8, Total protein; 9, Creatine phosphokinase; 10, Albumin; 11, Total
bilirubin; 12, Triglyceride; 13, Calcium; 14, Inorganic phosphorus; 15, Chloride; 16, Sodium; 17, Potassium

a . Significant difference from control value, p<<0.05

b : Significant difference from 2,000 ng/kg value, p<0.05

¢ © Significant difference from control value, p<0.01
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O Serum biochemical values of female rats in the 2 weeks oral repeated dose
finding study

SUMMARY OF BIOCHEMICAL TESTS
PERIOD : 2 WEEKS

STUDY ID : GT11-00203 SEX : FEMALE
TESTS :  AST! ALT* ALP? BUN* CRE® GLU® CHO' TP® CPK®
UNITS : Iu/L /L /L mg/dg mg/de mg/dg mg/de g/dd u/L
GROUP Gl : 0 (mg/ke)

MEAN 182 36 654 24.3 0.78 163 83 5.6 972
SD 53.9 8.8 1142 6.6 025 34.1 15.3 0.3 567.2
N 5 5 5 5 5 5 5 5 5

GROUP G2 : 500 (ms/ke)

MEAN 154 31 515 185 0.60° 150 87 54 705
SD 41 87 1130 21 0.05 24.0 205 03 304.0
N 4 4 4 4 4 4 4 4 4

GROUP  G3 : 1,000 (ms/ke)

MEAN 135 36 7% 22.0 052" 183 101 5.6 814
sD 34.8 10.8 273.9 6.9 0.04 42.0 149 04 2256
N 5 5 5 5 5 5 5 5 5

GROUP G4 : 2,000 (ms/ke)

MEAN 147 37 691 22.2 045" 177 82 5.2 617
SD 31.3 41 1138 6.7 0.06 179 21.4 0.2 315.6
N 5 5 5 5 5 5 5 5 5

TESTS :  ALB®  T-BIL" A/G rato  TG® Ca® P ar® Na'® K7
UNITS : g/di mg/dg mg/dg mg/df mg/dg mmol/L  mmol/L  mmol/L

GROUP Gl : 0 (mg/ke)

MEAN 2.4 0.00 0.74 20 11.1 94 105 146 5.3
SD 02 0.00 0.04 12.9 1.3 1.3 2.2 1.1 0.9
N 5 5 5 5 5 5 5 5 5

GROUP G2 : 500 (ms/ke)

MEAN 2.3 0.02 0.76 23 10.7 8.3 107 147 4.9
SD 0.1 0.02 0.02 5.6 0.1 04 2.1 05 04
N 4 4 4 4 4 4 4 4 4

GROUP  G3 : 1,000 (ms/ke)

MEAN 25 0.02 0.80 32 11.9 10.3 106 146 5.3
SD 0.3 0.02 0.06 15.4 2.7 15 2.9 1.8 05
N 5 5 5 5 5 5 5 5 5

GROUP G4 : 2,000 (mg/ke)

MEAN 23 0.04° 0.79 20 111 99 106 145 5.1
SD 0.1 0.02 0.05 5.2 06 09 2.9 1.7 06
N 5 5 5 5 5 5 5 5 5

1, Aspartate aminotransferase; 2, Alanine aminotransferase; 3, alkaline phosphatase; 4, Blood urea nitrogen; 5,
Creatinine; 6, Glucose; 7, To:al cholesterol; 8, Total protein; 9, Creatine phosphokinase; 10, Albumin; 11, Total
bilirubin; 12, Triglyceride; 13, Calcium; 14, Inorganic phosphorus; 15, Chloride; 16, Sodium; 17, Potassium

a . Significant difference from control value, p<0.05

b @ Significant difference from control value, p<0.01
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O Absolute organ weight of female rats

finding study

in the 2 weeks oral repeated dose

ABSOLUTE ORGAN WEIGHTS

STUDY @ GT11-00203 SEX : FEMALE
Unit @ g
GROUP Gl G2 G3 G4
DOSE : (mg/ke) 0 500 1,000 2,000
Body weight MEAN 200.79 195.83 195.28 204.63
SD. 7.79 7.07 12.12 9.74
N 5 5 5 5
Ovary (Lt) MEAN 0.0544 0.0375 0.0407  0.0436
SD. 0.0143 0.0043 0.0119  0.0071
N 5 5 5 5
Ovary (Rt) MEAN 0.0456 0.0416 0.0400  0.0362
SD. 0.0175 0.0055 0.0041  0.0074
N 5 5 5 5
Uterus MEAN 0.4961 0.4652 0.6340 0.5102
SD. 0.1912 0.1361 0.3416  0.1642
N 5 5 5 5
Spleen MEAN 0.4898 0.6331 04675  0.4951
SD. 0.0676 0.3310 0.0876  0.0616
N 5 5 5 5
Liver MEAN 7.2531 7.0680 7.1682  7.1010
SD. 0.6291 0.6422 1.0619  0.4202
N 5 5 5 5
Adrenal gl. (Lt) MEAN 0.0297 0.0298 0.1838  0.1273
SD. 0.0014 0.0071 0.3675  0.2179
N 5 5 5 5
Adrenal gl. (Rt) MEAN 0.0294 0.0281 0.3907  0.0289
SD. 0.0031 0.0064 0.8141  0.0058
N 5 5 5 5
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O Absolute organ weight of female rats

finding study(Continued)

in the 2 weeks oral repeated dose

ABSOLUTE ORGAN WEIGHTS

STUDY : GT11-00203 SEX ' FEMALE
Unit © g
GROUP Gl G2 G3 G4
DOSE : (mg/ke) 0 500 1,000 2,000
Kidney (Lt) MEAN  (.7664 0.7923 0.8094 0.7995
SD. 0.0397 0.0627 0.0866 0.0837
N 5 5 5 5
Kidney (Rt.) MEAN  ().7882 0.8030 0.8268 0.8081
SD. 0.0234 0.1036 0.0915 0.1008
N 5 5 5 5
Heart MEAN  (.8243 0.8320 1.0802 0.8310
SD. 0.1148 0.0353 0.3804 0.0788
N 5 5 5 5
Lung MEAN 14205 1.2340 1.5246 1.3887
SD. 0.3626 0.1226 0.3970 0.3481
N 5 5 5 5
Brain MEAN  1.8555 1.7994 1.8327 1.8481
SD. 0.0707 0.0704 0.0614 0.0823
N 5 5 5 5
Thymus MEAN  (.5858 0.5827 0.6033 0.5102
SD. 0.1478 0.1223 0.1044 0.0240
N 5 5 5 5
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O Relative organ weight of male rats

finding study

in the 2 weeks oral repeated dose

RELATIVE ORGAN WEIGHTS

STUDY : GT11-00203

SEX : MALE

Unit :© % Body weight

GROUP Gl G2 G3 G4

DOSE : (mg/kg) 0 500 1,000 2,000
Testis (Lt.) MEAN 0.4661 0.4506 0.4692 0.4584
SD. 0.0200 0.0128 0.0279 0.0374

N 5 5 5 5
Testis (Rt.) MEAN 0.4611 0.4530 0.4756 0.4579
SD. 0.0276 0.0214 0.0147 0.0392

N 5 5 5 5
Prostate MEAN 0.1261 0.1278 0.1427 0.1128
SD. 0.0152 0.0242 0.0199 0.0134

N 5 5 5 5
Spleen MEAN 0.2463 0.2432 0.2371 0.2241
SD. 0.0340 0.0302 0.0122 0.0271

N 5 5 5 5
Liver MEAN 3.4889 3.4102 3.0091 3.5039
SD. 0.1382 0.1303 1.3394 0.0786

N 5 5 5 5
Adrenal gl. (Lt) MEAN 0.0091 0.0092 0.0087 0.0093
SD. 0.0014 0.0026 0.0018 0.0018

N 5 5 5 5
Adrenal gl. (Rt) MEAN 0.0083 0.0092 0.0087 0.0086
SD. 0.0011 0.0010 0.0009 0.0020

N 5 5 5 5
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C Relative organ weight of male rats in the 2 weeks oral repeated dose finding

study(Continued)
RELATIVE ORGAN WEIGHTS
STUDY : GT11-00203 SEX : MALE
Unit © % Body weight

GROUP Gl G2 G3 G4
DOSE : (mg/kg) 0 500 1,000 2,000
Kidney (Lt) MEAN 0.4071 0.3735 0.4129 0.3898
SD. 0.0324 0.0184 0.0264 0.0186

N 5 5 5 5
Kidney (Rt.) MEAN 0.4103 0.3782 0.4132 0.4048
SD. 0.0297 0.0131 0.0322 0.0211

N 5 o o 5
Heart MEAN 0.3974 0.3723 0.3716 0.3855
SD. 0.0367 0.0395 0.0231 0.0195

N 5 5 5 5
Lung MEAN 0.5422 0.4956 0.5481 0.5416
SD. 0.0834 0.0532 0.0311 0.0633

N 5 5 5 5
Brain MEAN 0.6057 0.6467 0.6354 0.6123
SD. 0.0114 0.0501 0.0325 0.0271

N 5 5 5 5
Thymus MEAN 0.1650 0.1770 0.2105 0.1819
SD. 0.0110 0.0268 0.0338 0.0183

N 5 5 5 5
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O Relative organ weight of female rats in the 2 weeks oral repeated dose

finding study

RELATIVE ORGAN WEIGHTS

STUDY : GT11-00203 SEX : FEMALE
Unit © % Body weight

GROUP Gl G2 G3 G4
DOSE : (mg/ke) 0 500 1,000 2,000
Ovary (Lt.) MEAN 0.0273 0.0191 0.0209 0.0214
S.D. 0.0082 0.0020 0.0055 0.0041

N 5 5 5 5
Ovary (Rt.) MEAN 0.0228 0.0213 0.0207 0.0177
S.D. 0.0094 0.0033 0.0024 0.0037

N 5 5 5 5
Uterus MEAN 0.2477 0.2369 0.3276 0.2516
S.D. 0.0955 0.0652 0.1801 0.0879

N 5 5 5 5
Spleen MEAN 0.2444 0.3211 0.2399 0.2418
S.D. 0.0363 0.1590 0.0356 0.0269

N 5 5 5 5
Liver MEAN 3.6186 3.6055 3.6772 3.4694
S.D. 0.3309 0.2409 0.3192 0.0923

N 5 5 5 5
Adrenal gl. (Lt.) MEAN 0.0148 0.0153 0.1014 0.0594
S.D. 0.0009 0.0040 0.1991 0.0997

N 5 5 5 5
Adrenal gl. (Rt.) MEAN 0.0147 0.0144 0.2106 0.0141
S.D. 0.0019 0.0037 0.4407 0.0025

N 5 5 5 5
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C Relative organ weight of female rats in the 2 weeks oral repeated dose

finding study(Continued)

RELATIVE ORGAN WEIGHTS

STUDY @ GT11-00203 SEX : FEMALE
Unit : % Body weight
GROUP Gl G2 G3 G4
DOSE @ (mg/kg) 0 500 1,000 2,000
Kidney (Lt.) MEAN  (.3819 0.4045 0.4166 0.3905
SD. 0.0199 0.0259 0.0319 0.0329
N 5 5 5 5
Kidney (Rt.) MEAN  (.3927 0.4099 0.4253 0.3943
SD. 0.0097 0.0488 0.0300 0.0381
N 5 5 5 5
Heart MEAN  0.4119 0.4257 0.5606 0.4064
SD. 0.0651 0.0308 0.2158 0.0381
N 5 5 5 5
Lung MEAN  ().7128 0.6294 0.7813 0.6773
SD. 0.2103 0.0486 0.1803 0.1574
N 5 5 5 5
Brain MEAN  (.9259 0.919 0.9456 0.9040
SD. 0.0640 0.0399 0.0398 0.0399
N 5 5 5 5
Thymus MEAN  (0.2922 0.2966 0.3106 0.2495
SD. 0.0742 0.0560 0.0468 0.0098
N 5 5 5 5
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O Gross findings of rats in the 13 weeks oral repeated toxicity study

INCIDENCE OF GROSS FINDINGS

STUDY No. : GT11-00204 SEX : MALE
GROUP, DOSE: (mg/ke)
ORGANS Gl G2 G3 G4
0 250 500 1,000
Exctornal findings  Normal 10/10 910 10/10 10/10
€5 Ieterus, systemic 0/10 /10 0/10 0/10
Axillary  lymph Normal 10/10 910 10/10 10//10
node Enlargement, bilateral 0/10 1/10 0/10 0/10
Brain Normal 10/10 910 10/10 10//10
Red, cerebral surface 0/10 1/10 0/10 0/10
Corebral meninges Normal 10/10 910 10/10 10//10
€% Red 0/10 /10 0/10 0/10
L Normal 10/10 910 10/10 10//10
ver Enlargement 0/10 1/10 0/10 0/10
L Normal 10/10 910 10/10 10//10
ung Enlargement 0/10 /10 0/10 0/10
Pancreatic lymph  Normal 10/10 9/10 10/10 10//10
node Enlargement 0/10 1/10 0/10 0/10
Renal vmoh node Normal 10/10 910 10/10 10//10
ymp Enlargement, bilateral  0/10 /10 0/10 0/10
<y Normal 10/10 910 10/10 10//10
pieen Enlargement 0/10 1/10 0/10 0/10
Normal 10/10 910 10/10 10//10
Red t Itifocal
Stomach ed - spol, multocal, o 1o 1/10 0/10 0/10
glandular stomach
Other organs Normal 10/10 10/10 10/10 10/10

Number of animals with the sign / Number of animals examined
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O Gross findings of rats in the 13 weeks oral repeated toxicity study(Continued)

INCIDENCE OF GROSS FINDINGS

STUDY No. : GT11-00204 SEX : FEMALE
GROUP, DOSE: (mg/ke)
ORGANS Gl G2 G3 G4
0 250 500 1,000
Normal 10/10 9/10 10/10 10/10
Skin Mass, subcu:al?eous, perineal 0/10 0 10 /10
region
Other organs Normal 10/10 10/10 10/10 10/10

Number of animals with the sign / Number of animals examined
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o AR

Al

Number of colony / plate

Metabolic Dose
activation (ue/plate) Base—pair substitution type Fram eshift type
TA100 TA1535 WP2uvrA TA98 TA1537
123 10 47 39 6
0 113 9 45 25 9
127 11 45 29 5
Mean+SD 121+ 7.2 10 £ 1.0 46 £ 1.2 31 + 7.2 7 £+ 2.1
101 9 47 29 6
313 87 9 39 41 4
109 6 43 44 5
Mean+SD 99 + 11.1 8 + 1.7 43 £ 4.0 38 + 7.9 5 4+ 1.0
100 12 46 40 7
625 99 15 52 38 3
80 10 40 31 6
SIMix(-) Mean+SD 93 + 11.3 12 10 2.5 46 £ 6.0 36 + 4.7 5 + 2.1
116 11 49 32 6
1250 87 8 37 46 7
92 7 36 32 9
Mean+SD 98 + 155 9 + 21 41 £ 7.2 37 + 8.1 7 £+ 1.5
114 14 30 37 8
2500 127 7 47 29 10
91 16 36 28 4
Mean+SD 111+ 18.2 12+ 4.7 38 + 86 31 + 49 7 £+ 3.1
137 8 31 25 6
5000 124 13 50 28 6
141 9 45 38 6
Mean+SD 134 + 89 10 £ 2.6 42 + 9.8 30 + 6.8 6 _+ 0.0
108 16 35 38 6
0 98 7 37 39 5
107 14 55 44 11
Mean+SD 104 + 5.5 12+ 4.7 42 £ 11.0 40 + 3.2 7 £+ 3.2
102 11 42 47 4
313 129 18 52 37 9
129 17 50 33 9
Mean+SD 120+ 15.6 16 + 3.8 48 + 5.3 39 + 7.2 7 £+ 2.9
125 11 46 37 9
625 113 19 35 37 7
102 11 56 45 10
Mean+SD 113+ 11.5 14 + 4.6 46 £ 10.5 40 + 4.6 9 + 1.6
SOMix(+) 124 T 56 52 8
1250 126 11 41 45 8
118 25 62 45 4
Mean+SD 123+ 4.2 16  + 8.1 53 + 10.8 47 + 4.0 7 4+ 2.3
140 14 56 41 9
2500 123 20 52 43 5
134 15 50 49 7
Mean+SD 132 + 8.6 16 + 3.2 53 + 3.1 44 + 4.2 7 _+ 2.0
172 16 60 50 5
5000 146 11 57 42 3
146 18 73 60 5
Mean+SD 165 + 150 16 £ 3.6 63 £ 85 51 £ 9.0 4 £ 1.2
Positive AF-2 NaN; AF-2 AF-2 9-AA
conirol
e 0.01 05 0.01 0.1 80
SOMix(-) Number of 451 268 260 428 2222
colony 465 224 316 481 2128
521 236 308 504 2046
Positive Mean+SD 479 + Q 4 4 95 4 Q 471 4 9.0 1 4+ 88.1
controls Positive 2-AA 2-AA 2-AA 2-AA 2-AA
conirol
oot ‘ 2 i ‘ 2
SOMix(+) Number of 17068 279 269 371 180
colony 1220 300 264 356 196
1226 259 274 366 275
Mean+SD 1171+ 89.5 279 &+ 20.5 269 4+ 5.0 364 + 7.6 217 _+ 509
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ul. In vitro B4~ E
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C Test results of relative cell count (preliminary range-finding study).

S9 Dose Cell counts (x10%)
Exposure” RCC(%)
mix (mM) Plate A Plate B Mean
24-0 - N.C. 1.80 1.73 1.81 1.70 1.76 100.00
- 39.06 191 1.83 1.74 1.90 1.85 105.11
- 78.13 1.82 1.90 1.80 1.85 1.84 104.55
- 156.25 1.96 1.84 1.82 1.73 1.84 104.55
- 3125 1.85 1.92 191 1.84 1.88 106.82
- 625 1.81 1.85 1.76 1.84 1.82 103.41
- 1250 1.82 1.72 1.75 1.70 175 99.43
- 2500 1.72 1.74 1.70 1.79 1.74 98.86
- 5000 1.29 1.30 1.23 1.15 1.24 70.45
6-18 - N.C. 1.72 1.82 1.70 1.80 1.76 100.00
- 39.06 1.87 1.83 1.89 1.92 1.88 106.82
- 78.13 1.92 1.94 1.81 1.83 1.88 106.82
- 156.25 1.81 1.94 1.83 1.89 1.87 106.25
- 3125 1.69 1.69 1.78 1.70 1.72 97.73
- 625 1.72 1.70 1.65 1.72 1.70 96.59
- 1250 1.60 1.54 1.76 1.82 1.68 95.45
- 2500 1.71 1.65 1.60 1.68 1.66 94.32
- 5000 1.31 1.39 1.40 1.36 1.37 77.84
6-18 + N.C. 1.49 1.52 1.49 1.47 1.49 100.00
+ 39.06 1.38 1.53 1.42 1.38 1.43 95.97
+ 78.13 1.22 1.22 1.32 1.37 1.28 85.91
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+ 156.25 1.30 125 1.38 125 130 87.25

+ 3125 127 120 125 123 1.24 83.22
+ 625 122 133 1.28 122 1.26 84.56
+ 1250 1.20 135 118 122 1.24 83.22
+ 2500 112 1.07 1.20 110 112 75.17
+ 5000 1.05 1.07 112 1.07 1.08 72.48

N.C. : Negative control

Test substance : LE5&FE22 L

a) Treatment time-recovery time

b) RCC (Relative cell count) = (No. of treated cells / No. of control cells) x 100 (%)

O The number of cells with chromosome aberrations in the absence of S9 mix.

Aberration No. of total No. OF cells
Dose Cell Chr chromosome with
Exposure” ) . OMOoSoIme hr
(pg/mb) No, Chromatid type type PP/ER  Gap aberrations ¢ 0m0§0me
aberrations
cth cte csb cse ()Gap _(HGap (-)Gap _(+)Gap |
24-0 Negative 100 0 0 0 0 0 0 0 0 0 0
control 100 0 0 0 0 0 0 0 0 0 0
1250 100 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 1 0 1 0 1
2500 100 0 0 0 0 0 0 0 0 0 0
100 0 1 0 0 0 0 1 1 1 1
5000 100 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 1 1 1
MMC 100 3 29 0 0 0 2 32 34 31 33
100 7 25 0 0 0 0 32 32 28 28
6-18 Negative 100 0 0 0 0 0 0 0 0 0 0
control 100 0 0 0 0 0 0 0 0 0 0
1250 100 0 0 0 0 0 0 0 0 0 0
100 1 0 0 0 0 0 1 1 1 1
2500 100 1 0 0 0 0 0 1 1 1 1
100 0 0 0 0 0 0 0 0 0 0
5000 100 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0
MMC 100 2 21 0 0 0 0 23 23 23 23
100 8 19 0 0 0 1 27 28 24 25
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Test substance : L& 5 &FE22 %
a) Treatment time-recovery time
MMC : Mitomycin C (0.04 ng/ml)
PP : Polyploidy

ER : Endoreduplication

C The number of cells with chromosome aberrations in the presence of S9 mix.

Aberration No. of total No. O.fthceus
wi
o Dose Cell X Chromosome chromosome

Exposure (a/mb) N Chromazid type aberrations chromosome
He/m o ype FPER  Gap aberrations
cth cte csh cse (-)Gap (HGap (-)Gap (+)Gap

6-18 Negative 100 1 g 0 0 0 g 1 1 1 1

control 100 0 0 0 0 0 1 0 1 0 1

1250 100 0 1 0 0 0 g 1 1 1 1

100 0 1 0 0 0 g 1 1 1 1

2500 100 1 0 0 0 0 1 1 2 1 2

100 1 g 0 0 0 1 1 2 1 2

5000 100 1 1 0 0 0 g 2 2 2 2

100 1 g 0 0 0 1 1 2 1 2

CPA 100 3 23 0 0 0 1 26 27 25 26

100 4 25 1 0 0 1 30 31 28 29

Test substance : LT =&FEET

a) Treatment time-recovery time

CPA : Cyclophosphamide + H:O (10 ng/ml)

PP : Polyploidy
ER : Endoreduplication
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Bk In vivo
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C Test results (main study)

Samplin Grotps Dose  Animal MNPCE/2000 PCEs PCE/(PCE+NCE)

time(hrs (mg/kg) No. (Mean+SD, %) (Mean=SD)
0 1 0.10 0.46
2 0.05 043
. 3 0.10 045
Vehicle control 4 010 0.44
5 0.30 0.57

6 015 013+ 0.09) 050 047+ 0.05)
500 7 0.20 045
8 0.20 0.44
9 0.15 0.49
10 0.20 0.46
11 0.35 0.56

12 025 023+ 0.07) 048 048+ 0.04)
1000 13 0.20 047
14 0.15 0.38
o wE=g 15 0.25 0.45
F2EY 16 0.20 0.48
17 0.25 0.54

18 025 022+ 0.04) 049 047+ 0.05)
2000 19 0.30 0.50
20 0.20 0.45
21 0.35 0.47
22 0.05 0.52
23 0.25 0.42

24 020 023+ 0.10) 049 047+ 0.03)
20 25 8.60 0.22
26 13.50 0.31
27 1176 0.30
MMC 28 8.00 0.42
29 13.30 0.25

30 640 (10.26+ 2.99)%x 0.31 030+ 0.07)*x

Vehicle : Distilled water

#%  Significantly different from the control at P<0.01 (One-way ANOVA)

Abbreviatins

MNPCE : PCE with one or more micronuclei

PCE : Polychromatic erythrocyte
NCE : Normochromatic erythrocyte
MMC : Mitomycin C
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4. 2a5§FE2E] JASE AT

7}. Phenylhydrazine(PHZ)oll 2|3t 834 HlE mdorMe 2375 A
(1) =E /\Izﬂ 73,\4.
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O Effect of fermented antler extract on body wight gain and food intake in

PHZ-induced anemic rats

O Effect of fermented antler extract on hematologica parameters in PHZ-induced anemic

rats

17



G Effect of fermented antler extract on the serum level (A) and renal mRNA

expression(B) of erythropoietin(EPO) in phenylhydrazine (PHZ)-induced anemic rats

C  Effect of fermented antler extract on hepatic 6-aminolevulinic acid dehydratase

(ALAD) activity in phenylhydrazine(PHZ)-induced anemic rats.

TS

g

Hepatic ALAD (%)
&

15

Control PHZI-con  Mon-200 B-100 B-200
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Colony forming assay E3F% colony® countingdl vl 2 Ay ob¥dst 4 AX= 23
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concentration of G-CSF (pg'mL)

concentration of GM-SCF (pg'mL)

—0— Antler edract
—a— Fermented antler exract

0 1 W 50 100 350 500 750 1000 2000 3000
Contentration gugmb)

=g Antier extract
—o— Fermented antler extract

0 1 10 &0 100 250 S0 TAD 100 2000 3100
Concentration gagmL)
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—0— Antigr esdrac]

—4— Fermenied antler exdract
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O colony forming assay?] positive control 2 3}
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O Effect of fermented deer antler on IL-6 induction in blood (p.o.)

8
— F N '
=
E:
LA
o
(=3
~ a4
L=
1
=

Modmna amg 10mg

O Effect of fermented deer antler on IL-12 induction in blood (p.o.)

300 1

IL-12 (pg/mL)

Norma £l 10mg
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O Effect of oral admin. of fermneted deer antler on NK-cell activity

Cytolytic activity on Yac=1 cells
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O Body weight and organ weight in BALB/c mice treated with the deer antler extract

for 4 weeks.
Body weight (g) Organ weight (mg/100 g of body weight)

Before After

Group A . .
treatment treatment . Liver Kidney Heart Spleen
Ditfference
(0-week)  (4-week)

19.82 23.75 -11.33 472 141 051 0.38
Control

+0.54 +0.38 +9.29NS +0.12NS +0.02NS +0.0INS +0.02NS

18.81 23.56 -4.13 4.68 141 047 0.37
NEFA-200

+0.25 +0.37 +3.90 +0.09 +0.03 +0.01 +0.01

18.38 22.93 -4.00 4.66 142 048 0.37
NEFA-500

£0.34 +0.40 +£9.72 +0.09 +0.01 +0.02 +0.02

20.18 23.96 -4.50 4.66 144 052 042
FA-200

+0.80 +0.69 +6.87 +0.13 +0.03 +0.01 +0.02

19.57 22.65 -5.00 435 142 053 0.37
FA-500

+0.30 +1.35 +5.84 +0.05 +0.04 +0.02 +0.02

Values are the meantstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,

fermented antler extract 500 mg/kg/. ns; not siginificant.
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O Effect of the deer antler extract on endurance capacity for swimming in BALB/c

mice.

132



Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,
fermented antler extract 500 mg/kg/day. Means with different letters are significantly

different between groups for each parameter at P<0.05byTukey smultiple test.
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O Effect of the deer antler extract on serum glucose and lactate in BALB/c mice after

10 min of forced swimming test.

Group Glucose (pmol/L) Lactate (umol/L)
Before After Before After

swimming swimming Difference swimming swimming Difference
Control 93.60+5.51 77.20£11.27  -16.40+9.54™ 1.87+0.35 3.14+0.47 1.27+0.45™
NFA-200 98.50+3.31 94.38+5.44 -4.13+3.90 2.01+0.26 2.81+0.32 0.80+0.31
NFA-500 85.83£7.38 81.83+8.82 -4.00+9.72 1.97+0.15 2.80+0.19 0.83+0.21
FA-200 97.38+4.81 93.13+7.32 -4.25+9.66 1.76+0.16 2.67+0.12 0.91+0.21
FA-500 93.33+1.45 86.67+6.16 -6.67+5.05 1.92+0.28 2.75+0.26 0.83+0.42

Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,

fermented antler extract 500 mg/kg/day. ns; not siginificant.
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A 59§ 2&el £4 AE LDHE 2F FEE obd) 1yl Fels) wH, FAT

‘IQF
o"oz v HAHAY (p<oo05).clE TEasE] 259 £48 AT E A4S v
Bl A vk NFAT-2 tl23% 23 2Feld Yer] g & 2 259 &4
Ax=A CPKY % =%
oAl Aol vEREA et

O Serum lactate dehydrogenase (LDH) and creatine phosphokinase (CPK) in BALB/c mice

after 10 min of forced swimming test.
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Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,
fermented antler extract 500 mg/kg/day. Means with different letters are significantly

different between groups for each parameter at P<0.05byTukeymultiple test.
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AA 9 ¥ o GSH-Px$F SODe| €49 Wats vhg 283 Zo] Yelliivh bl

A GSH-Pxe| &4& AATINFA, FA)e] B¢ A/ S718t AW NFAT I FAT Ape]

e FoF Apel7k e A steh mE el SODY B4 -2 FAT o] dizaol Hls

Fold oz A FEEAT (p<O05) NFAT-S Tl va] FFH¢ o)== ez

grofth =3 FA-5007(1.43 uM/min/mg protein) ©] NFAT(NFA-200 group; 098 1

M/min/mg protein, NFA-500; 0.86 uM/min/mg protein)oll B|3] #olFHoz =& SOD &
A& BAT (p<0.05).

O Activities of hepatic glutathione peroxidase (GSH-Px) and superoxide dismutase

(SOD) in BALB/c mice after 10 min of forced swimming test.
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Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,
fermented antler extract 500 mg/kg/day. Means with different letters are significantly

different between groups for each parameter at P<0.05byTukey smultiple test.
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O Protein expression levels in BALB/c mice after 10 min of forced swimming test.
A muscle carnitine palmitoyl transferase I (Cpt 1b)

B : pyruvatedehydrogenasekinase4(Pdk4), C:uncouplingprotein3(Ucp3),D:Myoglobin

Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,
fermented antler extract 500 mg/kg/day. Means with different letters are significantly

different between groups for each parameter at P<0.05byTukey smultiple test.
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O Muscle fiber type composition of gastrocnemius muscle in BALB/c mice after 10 min

of forced swimming test
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Values are the meanzstandard error of the mean (SEM) for 8 mice. Control, vehicle
(saline); NFA-200, nonfermented antler extract 200 mg/kg/day; NFA-500, nonfermented
antler extract 500 mg/kg/day; FA-200, fermented antler extract 200 mg/kg/day; FA-500,
fermented antler extract 500 mg/kg/day. Means with different letters are significantly

different between groups for each parameter at P<0.05byTukey smultiple test.
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HmZF=29, reticulocyte, MCV, MCH, MCHC, RDW(red cell distribution width), &%
d  X8%(transferrin  saturation), serum  iron, ferritin, TIBC, UIBC,

EPO(erythropoietin), ESR(erythrocyte sedimentation rate)

SEAAL Y AREAHF (VOZmaxml/min/kg),
A Aiti g8 #F (VO2max;l/min),
A 27 % (VEmax; 1/min),
%% (RQmax; RER),
2% (RR;breaths/min)
@ AT ¢ AW (02pulse; mi/beat), 3 o4l HH4=(HRmax; beats/min)
& A4H J2% A F3F 5724 = (RPE; Rating of perceived exertion)

Cytokine(IL-6, IFN-r, TNF-a) Lymphocyte Subset(CD45/4/8/3, CD45/56/19/3)
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AYAT A B9 7154 2 AR FEE F AT 3 HEAE T JAH
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EAE YAl A F biomarkers AASAT BT AAFHEAE FEAHET BAS 4
F BAH FEWHE BASGT old wg Bx2 g Vg 3% AydAl F o

HEg=gazmo] A eAd Z2ZEZ(Protocol) ¥ Z#7]Z4(CRF; Case Reports

Form)7/NE: AAZGAE A ZAM(protocol = 3 AAZHGAEY wA|v} 2AZ A|F3

71 98 AAFHEAH BF - AFHHE - BASH =d - gy 27 To] Jed EME

wila, Fd71E(CRF)E /I (AR AgMod 733 HEE 7 &5 2 FAld
Al

A dgd  A=ES udT dAHAY A4 EAstE A4E 2E

VA A EAE AR A =972 4
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5) ARAA G BA 8 285 BAAL

12AI7E T8 AeelA Adse A8 &L ofgfs} g

7h d98sd AAL © WBC, RBC, Hematocrit, Platelets count
(b FA 88 HAL  total bilirubin, ALP, gamma-GT, ALT, AST, total-cholesterol,

triglyceride, HDL-C, LDL-C, glucose, total protein, albumin, BUN, creatinine, creatine
kinase(CK), LD(LDH), Na, K, Cl, Calcium, Phosphorus

(th) &= ZA} . speicific gravity, pH, nitrite, protein, glucose, ketone, urobilinogen,
bilirubin, microscopic RBC/WBC

(&) CBC : #XEZ=2H MCV, MCH, MCHC, RDW(red cell distribution width),
reticulocyte, Differential count(Lymphocyte, Monocyte, Eosinophil, Basophil, Neutrophil)

(v}) transferrin saturation, serum iron, ferritin, TIBC, UIBC, ESR
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(6) MG E HAF
% Cytokine(IL-6, IFN- ¥, TNF-a) 2418 &, A3 += 5ml

5ml A5k, Clotting aH71 $13) 30 & 42 WA $ 3000rpm(or 1000xg), 15 & A 4

4 SST tube 1 7ol

AR, Beld 84S Seperator(BAEEH or 1.5ml tube) 2700 Iml# &3 & A&

(-70C) B9 % =A3t} = Lymphocyte Subset(CD45/4/8/3, CD45/56/19/3) #4189

3, EDTA tube 170l 2ml& AF st W5(-70C) E# 5 3
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MFS+ Schwartzs(1993)¢] Fatigue Assessment Inventory (FADE EW = Chang(2000)
o] MEdt 1983 Tty mEREARe 2N HR= % S, A€, A43F &
o =AE H2FEE g SHEHEE 5, 1983 34 5 B Y
o2, AWH B =Z%(Global fatigue, 8%5-3 12, 13, 14, 15, 16, 17, 18, 19), 44 &
71% 4ol (Daily dysfunctioning, 6@=-2% 1, 2, 3, 4, 10, 11), 433 3 2 (Situational
fatigue, 585-%% 5,6, 7, 8, D= TSl vk 4 FE sl [FE THAA

73 AEZ SHE, o5 JFE WiltEte Y2ees Wkt
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