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SUMMARY

I . Research Titile: Development of Pharmaceutical Steroid-Extract from the Pig Testis for

Human Disease Treatment and Male Sexual Function Regulation

II. Importance and Goal of the Research

Estradiol, testosterone and other endogenous estrogens, androgens play critical roles in
the functional development and activities of gonads and other tissues. Thus, these
hormones and their synthetic pharmaceutical analogs also have well described anabolic
activity. As compared to other mammalian species, the male pig produces extremely large
amounts of these gonadal steroids. For example, 19-nortestosterone (nandrolone) is
abundant in pigs and is readily detectable in blood plasma. The highest concentration of
19-nortestosterone in male pig plasma are observed between two and four weeks after
birth when 19-nortestosterone concentrations are equivalent to adult hoar plasma levels of
dehydroepiandrosterone sulphate, the most abundant androgen in the male pig. Sex steroids
are known to be involved in skeletal muscle development (anabolic effect) and are
frequently used in the medicines. Even though those steroids have been used as a key
components of the several medicine for the disease treatment, there is few research for the
development of medicine by use of these natural steroids endogenously synthesized in pig.
Therefore, the goals of the present research was to establish the technology to purely
isolate the steroid from the gonad of the pig and to investigate those steroid extract for

the purpose of drug development for human disease.

IlI. Results

Three different methods (M1, M2, and M3) were developed for the isolation and
purification of the steroids from the porcine tissues. Among three extraction methods we
developed, M3 was the best method with respect to the quantities of steroids and the
induction of muscle satellite cells (MSCs). In addition, sex hormones have long been
considered to play an important role in bone turnover rate, periodontal diseases and wound
healing. We have studied the effect of porcine testis steroid extract (PTSE), an extract of
porcine testes which holds a good ratio of 19-nortestosterone (nandrolone), testosterone,
androstenedione, 17B-estradiol, and estrone on the healing rate of a standardized full
thickness linear wound on the back of the rat. The animals were treated with the PTSE
cream, cream and Vaseline (control) to find-out the effect in re—epithelialization, contraction
and formation of granulation and scar tissues. Histological examination after 21 days
showed 100, 87.4 and 80.5% recovery of epidermis, dermis and hypodermis, respectively in
the PTSE treated animals. Similarly on the 15th day of treatment, complete healing with
intact skin was observed in the PTSE cream treated animals among the laser therapy

group.



We also examined the effect of porcine testicular extract on T cell activation and
studied the mechanism how porcine testicular extract modulate T cell activity. To test the
effect of porcine testicular extract on T cell activity, we measured antigen—specific T cell
proliferation by MTT assays and CFSE labeling assays in the presence or absence of
porcine testicular extract. Also we determined IL-2 and IFN-y secretions of
antigen—specific T cells by RT-PCR analyses and ELISA assays in the presence or
absence of porcine testicular extract. To define the mechanism on how porcine testicular
extract effects T cell activity, we further analyzed cell cycle of antigen—specific T cells and
the expression patterns of several molecules involved in the regulation of cell cycle in the
presence or absence of porcine testicular extract. As a result, there was decrease in
antigen—specific T cell proliferation with the treatment of porcine testicular extract on
dose—dependent manners. Also, IL-2 and IFN-y secretions of antigen—specific T cell were
decreased in the treatment of porcine testicular extract. Moreover, cell cycle analysis
revealed that the treatment of porcine testicular extract causes cell cycle arrest in the S
phase of antigen—specific T cells. Further study indicated that porcine testicular extract
inhibits T cell proliferation through cell cycle arrest in S phase by stabilizing P27 Our
results indicated that porcine testicular extract has an immunosuppressive effect by
inhibiting T cell proliferation through cell cycle arrest in S phase by stabilizing p27HP,
Thus, porcine testicular extract may be a good candidate for the new immunosuppressive
regimern.

It was concluded that pig testis—derived steroid-complex can be used in female without
disturbing the cyclicity of reproductive cycle and the ovulation. Besides, pig testis—derived
steroid-complex induced the increase of the number of red blood cells and the amount of
hemoglobin without disturbing of the reproductive ability of F1 female. Based on these
results, we proved that the pig testis—derived steroid—complex can be used as a therapeutic
agent for anemia. It suggest that pig testis—derived steroid—-complex can be used as a
medicine in all age of female for anemia.

In vitro experiments, using adipocyte cell line, pig testis—derived steroid complexes
enhanced expression of genes involving in fat cell differentiation and proliferation. Similarly,
wound healing experiment using adipocyte cell line showed a possible role of pig
testis—derived steroid complexes on reduction of fat cell proliferation. Pig testis—derived
steroid complexes likely involve in the proliferation of Leydig cells in the testis. Treatment
of M4 for 2 weeks into experimental mice resulted in increases of testicular and epididymal
welghts. However, treatment of M4 for 2 weeks did not affect on morphology of the
efferent ductules, epdidymis, and prostate. Treatment of M4 for 2 weeks resulted in
increased gene expression involved in steroidogenesis and expression of genes specific in
the prostate. Thus, pig testis—derived steroid complexes would not affect the male
reproduction and male reproductive tissues. In addition, in vivo experiment on treatment of
M4 into experimental mice for 2 weeks didn't influence weight of the epididymal and

abdominal fat.
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5M NaOH &9 H7}skar &0

ek

[e]
A%

A 24
89 (=85/15,

Tl A 45

ol
=

=
=

< M2 > NaOHgt Hcl2 0|88 22| ¢

I

5M NaOH =7}

[l

W

80°CZ E%: 45min

Il

W

[ &N HCI &7} : pH 2-3 |
4

=2 20700 2=

I

[ Ether % volume &7}

[ Ether Z(4 &%)

o

4
sons o= ( )
golns 35
e e Tk @
L%Egtﬂmoﬂ s J .
[ﬁ\@aar ==7|2 87| 20 47 | .
| 0.99% NaCl s=to = =7} ] 1]
n { 85% OjEt2S Y0 vortex J
I
[ =s80i4 8% =2 = 1022 BA |
[ olfE Bl = S oto= w= J
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< M3 > Sep—paks 0|8+ &2l

3y

4
[ Methanol 5n¢ elute (activation) ] [ Sodium acetate buffer(ph4.7) 22 E7t J
il g
[ D.W. Sl elute(activation) J [ SN NzOH &2 200un =7t ]
1 g
[ Sample 5m2 apply (absorption) J [ 80°C for 60min inactivation ]
4 4
[ D.W. 5m¢ elute(Clean-up) ] [ 6N HCI &7} (pH 2-3 ) ]
4
[ Ether 1n2 #7} £ =3t ]

4
g

[ Methanol 3me elute(Conjugate Steroid £2|) J
[ Centrifuge 900rpm for 5 min J

4

[ Ether 3m¢ elute(Unconjugate Stercid £2]) J

< M4 > 0.9% 2| AHe-EH, NaOH2 Hcl2 0|88 Z2lgd
[Testis cut into small piece & grinede l
[ Add 1 : 1 chloroform & Methanol (4ml/mg) I
! a
| Homoginize the mixture I [ Add 30 ml 85% EtOH+30 ml NaOH(shake well ]
[ Filter it by Whatman filter paper No. 2 I Incubate in 80°C for 45mins '
] 4
[ Sample + equal volume of 0.9% saline water(mixed well) I [ 6N HCl &= 27} (pH 2-3 ) l
4 4
[ Transfer into separating funnel l [ add 1/3 of sample volume ether+shake well I
[ 10 ml lower layer collected dried by rotavapour l [ Centrifuge 900rpm for 5 min l
4
[ Ether =8 55 3= ]
=42 HE(507C)
E Fz& ¥

<8 1> dX ZL0AH AEIZO0I

17



<O 1>& =HA AaolA Z

\1

[

s
ok
)
o
_O‘
o
=)
2
>
fuu
ku

= 2y -AA7E su

1
=% W, M2 NaOH®F Hels o] &3t

STk M12 09 % 42 495548 olashe F
e 9 M32 Spe-paks o83 W M4= 09 % A2l 2948, NaOH$} Hels o] &3t
B dkd o]rjr_
H 2> HX A 1gUlM =& 522 ¢
M1 M2 M3 M4
Nandrolone(ng/g) 3.24 4,01 1.38 118.78
Testosterone(ng/g) 13.00 17.18 363 56.29
Androstenedione(ng/g) 041 0.40 0.07 253
Estradiol(ng/g) 0.68 0.68 0.08 10.19
Estrone(ng/g) 0.40 1.37 0.27 763

Mg ol gate] 2bo]

<H 2> = Zt7] v& Uwls =
Lo NaOH¢} HClS o] &38to] &7

i=]
8 NaQ
2o ~yRoE TEES Y AA & 4 vt

) FEH L9 jnvitro @ AYFA A AF A FHdE 4 270 239

<H 3> F= Z8H OE S8

10 g & v8(&)

M1 10,000
M2 15,000
M3 41,000
M4 25,000

I A FEFNLEE M3 > M4 > M2 > Mlolal, 1 gd AHRo|= T2 FEHEL M4
> M2 >M1 > M3% vehyio).
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A % b
L ES, 11£2.0 pic
10% 9:2.0 U5

M1 -
50% 11£15 U5

10% 1015 U5

M2 -
50% 1020 U5

3) Fo7d TEor dF A AA FH
ol

1 3ko] 0.9% A AAFEE9, NaOHd
Hcl & o]&3slo] #E3 M40 A 71 @e &S Fgstden g A AAE FHssc).

oy FEUHE o] &3te] HA9 AHiddA FEFEH FEFEY estrone (El), estradiol

(E2)19-nortestosterone(nandrolone), testosterone, androstenedione %3 24 3}l v).

7h) dA~EE (Estrone) ¥4: Estrone ELISA (DRG. EIA-4174)
Z} welldl control, A%, standard 50 ulE #5331 Enzyme conjugate 100 ul® #H7gk & 1
A ZE EQF AL WAt WA E vl B4 EYo|EE washing buffer2 49 A& &
Substrate solution 150 ul #7}3le] 302 &<t W23}k 302 $ stop solution 50 ul 7},
450nm= =4 3

pg/ml Standard O.D 120
0.00 179 122
15.00 177 . 60 N
50.00 160 "
200.00 129 2
800.00 081 0
2000.00 061 0 ! 2 3 4

Concentration(pg/ml)

19



Sample 3] Al < 'irin%/gi = Average ng / gAAx
M1 é§ 22 38 0.40
w X E PR
v om i o
M4 o o 32 763

1}) o]l 2E & & (Estradiol) ¥4 : Estradiol ELISA (DRG. EIA-2693)
7} wellell control, 41, standard 25 ulE #5332, Enzyme conjugate 200 ul & #7}3k 1
A ZE Fob Ao A HhAgY, WA E vl B4 EZ Y o]EE washing buffer® 39 Al H
Substrate solution 100 ul #7Fsle] 156& F<F WA 3T 158 3 stop solution 50 ulZ

7F, 450 nm 2 43Tt

i ol

pg/ml Standard O.D 100 +
0.00 1.6 o ] g
25.00 143 6 |
100.00 093
% 40
250.00 055 ’
500.00 0.32 20 1 ®
0
1000.00 0.14 0 T
2000.00 0.09 P I T T S
Concentration(pg/ml)
sample 3 A ) —irin%/gi = Average ng /g4
1X 62
M1 65 0.68
9X 67
1X 64
M2 66 0.68
9X 68
10X 2444
M3 2257 0.08
90X 2071
20X 459
M4 457 10.19
60X 456

20



t}) 4=%E (nandrolone)¥2: 19— Nortestosterone-EIA (Euro-Diagnostica B. V.
5082NOR1p)

N9 welldll zero standard 100 ul 7} ¥ YA wellol & zero - 6 standard 50 ul % 7}3}k
L, B =S 50 u® H7F 3dtE 100 ul zero standardE A€ 3 v x| well (standard
2 AZ well)ol| Enzyme conjugate solution 25 ul®t Antibody solution 25 ul& ¥ ol & 3}
platex= 2HIA 2 28 23tal 4 Col 1 A|ZF H¢F ¥ & rinsing buffer = 3 ¥
stttk A& -2 vz Plate o Substrate solution 100 ulS ¥ il 30% soF W33
Stop solution 100 uls #7138kt 450 nm o 4] OD (optical density) =4 3} %t}

—
[‘&gm

Jov o o2l M
>
o
Ol

ng/ml Standard O.D 100 -
ZE10 004 80 -
, °
zero 1.46 60 -
0.0625 1.14 %
40 S
0.125 1.06
0.25 0.74 20 -
0.5 0.54 0 : : : :
0.31 -1.5 -1 -0.5 0 0.5
2 0.19 Concentration(ng/ml)
Sample 3 A ) 'irin%/g Average ng /g A%
6X 333
M1 308 3.24
18X 283
6X 333
M2 _ 392 401
18X 39
120X 3379%
M3 36930 1.38
380X 40065
200X 2303
M4 _ 5335 118.78
800X 2367

21



&) HAE2AHE (testosterone) ¥41: Testosterone ELISA (DRG. EIA-1559)

7} wellell control, 41, standard 50 ulE #3%}3, Enzyme conjugate 100 ul & #7}3k & 1

o =

A ZE Fob ALoA] Y, WA E vz B ZHo]EE washing buffer®= 3 A3 3
Substrate solution 150 ul #7}8le] 308 &<k #A 3 ;. 305 § stop solution 100 ulE #
7F, 450 nm = =433
ng/ml Standard O.D 120 1
0 154 100
0.2 1.43 801 .
05 127 % 601
40 A
1 1.12 ¢
20 =
2 1.09
0 T T T T 1
6 0.83 4 905 0 05 1 15
16 0.47 Concentration(ng/ml)
Sample 3 || _ir:‘;%/g:: = Average ng /g%
5X 1309
M1 1238 13
15X 1167
5X 1782
M2 1680 17
15X 1578
100X 92526
M3 96750 3
300X 100974
200X 2033
M4 2028 56
600X 2522
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ul) et= 2 2" 2 (Androstenedione) ¥41: Androstenedione ELISA (DRG.

EIA-3265)

Z} wellell control, 4!
AZE s Ao A wAgkTE, WA E ezl SA4E

LY

7F, 450 nm 2 43Tt

Substrate solution 200 ul #7}3te] 158 %< #

, standard 20 ul® 33, Enzyme conjugate 200 ul 4 H7}gk % 1
o] E3= washing buffer2 39 A& %
23l . 158 3 stop solution 100 ul

i)

ng/ml Standard O.D 80 7 .
0.00 141 .
0.10 1.03 0
0.30 071 ¢
20 <
1.00 0.39 ¢
0 L] L] L) L] L] 1
3.00 022
-15 -1 05 0 05 1
10.00 0.13 Concentration(ng/ml)
Sample 3 A —ir;‘;%/gi = Average ng /g A4
6X 4
M1 38 0.41
18X 30
6X 4
M2 38 0.40
18X 30
120X 1874
M3 1781 0.07
380X 1687
20X 111
M4 13 2.53
60X 115
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3 A9 B Past BEOE AAE oGkl rate] B4
FESN A28 F2FEE UG FESNA BASRE vaselined gl vw BAH

me A7E 1058 T3 FESE AT &% L 559 ARFAA ARt
2 Z 12vElE o] £E Y. A A EE WA 99% diethyl ether® &4 w3 A7
SRR "8 Lol AASI 75% alcoholZ ¥ FE A53dlo] Hid HEE rate] ¥H

2x2 cm 7] square 47§l de-epithelializatione A & 3}7] $3Fe] Carbon dioxide (CO-)
laser with flashscanner (Sharplan 40C SilkTouch™ )& A}£3}9 v} (Ross et al, 1997, Park et
al, 2010). SilkTouch CO- laser system with a 4 mm spot diameter (F200)E |83} 25W,
0.2sec® 53] 9] laser passesZE Al I HIH 7). A4 FEFEo] HA7IHA &3 Axd 29
(control), vaselinew, A42F%E A7} AY(PTSE)T o2 o] 1Y 238 =23k 2 o
oA Zyzh 1wbEl FE9l2 Ausle] 6, 12, 15YA A2de] §94 WEE #Asta SAAA
zAstE HAarel o]l &3tk AFHA A o] BEHAA FEREFE FYste] 10%
formaldehydeo©ll 3173 A At}

L2 o H

o SqkA 27

ay A2 - I5gA wEel dyp FHHAS PTSEW ] vaselinew ¥ it iu; @ol zfof
2 AE #EE g A uad 8> 53] FolxAe o] wFE M e MxE a5
T A Feol IR xS e FolR FA AT
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A) Control,

B) Vaseline,
< J% 8 > 38 Xel & day 15

Control
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C) PTSE
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1 4% 3 FE77F 2% 100 mlg 20,0009 A== HAHH o] glow o= 4009/F=
A AFREE A 479 9 Ay A molv)h

<KE5L> NEEEFANSZH AIER &

3| A} Brand name A7 A TAF B H] 3L
Eagle Vet Ferric aid 20,0009/100ml | 3¥# 13], 2cc/piglet <
A=Ak = EA 19,000/100ml | 3¥ & 13], 2cc/piglet <
CTC =HE2 20,0009/100ml | 3¥® 19, lcc/piglet F
O\ A& 3 =1200 12,000/100ml | 3¥ & 13], 2cc/piglet =4k
e e 2,3008/50ml | 391, 1094 28] Zcc/piglet | Ak
B A-EE 2,0004/50ml 5 =4k
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HigSnH : X 2-F5 AHFZ0ISIH HAAI0N QIXl= S A+

D AR BolzHgels i Bdol WAME(T AT, B AZT)Y 4 2 )

Hx EolxERolm f Bo] WANRE] F2o] uHi= AFE 9359 single TCR
transgenic mouse$l OTII moused] W& AXYE FF & F£2 39U OVA peptide®t = A
EolAHZo|l =g wRHE A 3 & WAAREY F2E& MTT assay® 54 3 o
AFg o)A v AYE well B 1x10° AXE AFE3L9 21, OVA peptide® well ¥ 10 ng

S AFgEg e, ABFH v AES HI% A 96 well plateE AFg3l o v, CO- incubatoro] A 3
A7ZF Wik & wpA Y 4 A7kl MTTE # g 3dte] At A el proliferation rateE =439 2.

G A7) Ad 4

o
S 1
X
i
s
>
i)
f
s
[
i
do
e
i)
s
ot
N
ox
oX,
ol
HiL)
=2
=
ﬁ,
rie

T
of HFMEAA B JxFE REste] B XZF9 T4 MTT assay= =54 3. o] wj A}
45017 B 927 well B 1x10° AXE AFES9om, B 94X 7= 96 well platec] A )
&t . ol B |EZFE CO:z incubatorel Al 3 ¢zF wF $ wpA|ut 4 A ko] MTTE A
gl3le] A AL proliferation rate® =439S

o wf ALgHoZ HA| HolrHEo= Ff EdE AA Wl whEl M1, M2, M3Z .
7y 2202 T ER 2L <H 1> ZE

<E1>M1, M2, M39] AHIZOIE S2& X4

M1 M2 M3

Nandrolone 2604 (g/g) 3190 (g/g) 3.047 (g/mbD

Testosterone 10416 ( g/e) 13742 ( g/g) 7982 (g/mbD

Androstenedione 325.080 (ng/g) 31894 (ng/g) 146.940 (ng/ml)

Estradiol RAT180 (ng/g) 54364 (ng/g) 186270 (ng/ml)

Estrone 320380 (ng/g) 1094.16 (ng/g) 591.83 (ng/ml)
A2 M1IE AHE 3k AdodA] "IdAxe Fdeo] #AasHE AE MTT assay® #2s}
P, I Ml FEE°] B Hx+9 g4 uAE 9GS Lolrr] 9, M1E& g g+

B 8Z39 AE E9S MTT assay® B2 33 A5 2 2ol & oF KL,

oyt AitE M1 FEFEo] T HxEF9 @A mAE Aoz AZHY, olyfdt A&
ety Y T 9245 PMA (10 uM) 9} ionomycin (10 ng)o.2 A= 3 & Ml 5%
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=9 &3E MTT assay® HAHRYS. 2 Ay T HxXF9 AY 9o Ml FE&34
dose-dependent ¥S wHA HastE AS WA HS<AE 1>

25 I 1 2o
I Mnx
(] M1100X
== -
20 ==
E 15t
S
a1
a *
1.0
0.5
0

Géj\ Non stimulaion d‘y\ qu;é“f\ Stimulation PMA-+lonomycin

Cr

e L
T

<O 1> M ZES0/ T @I HEEL0 OIXs 28 24
2) A BolAHEol= 3t H Ao T @xE cytokine FH]9| v X = At

<O 1>3 Zo] M1 F+%E°| T # 2l S
FEEC] T H279 cytokine #1]ol WA AFE fte] T @275 PMA (10 uM) <}
ionomycin (10 ng)o.2 A= s & T A cytokine (IFN-y, IL-2) #H] = ELISA
assay2 ZA & o] W AFgH oI v A EE well 3 Ix10° AEE AgEo, AF
T #3z5-2] vk 2] 96 well plateE AFE312.9, CO2 incubatorol A 3 €7k vk &
W kel-S F e, L 5 IFN-y9F IL-2 #4] %2 ELISA assay® A9 e. L A3
R 29 o]l M1 FEHEo| T X749 54 cytokine (IFN-y, IL-2) 0] & Al 3trh=

1
L. vl& o
AN =2 E‘l?iﬂ-

K
-
lo

o
oX,
o
12
2
_O|L
rie
poi

o

T

T
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L
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ND M.D

éfm jf Siirruilesion PRA + lnremyin
e‘Cl'

| |
1000 L ai

[T
C—Jun

= 8004 -[
=3
[ =
=
=
3 600 4
[ 3
E
E
=
= 400
=
= T T
200 4
o —— I

5 _
Simmdalion P4 & In _
éé’ Q"-'—Jf + knomycin

<Jg 2> M1 FE20| T &322 & cytokine (IFN-y, IL-2) ZHI0|l 0IXl= Y& &4
3) AA Holxd ol Ff Bdol T AXT AXE F70] v AT

HA BolAaHRo|= & EHo] T ©EiZF9 cytokine &4 v A= A4E fgte] T
HEZFE PMA (10 uM) ¢} ionomycin (10 ng) 2.2 A= 3 5 AX F7]o v]H= AF+E
FAE X7 (flow cytometry)el & Z=AHENS. o] W AFRHAA T FZFE well B
1x10° A XE AFg3t9 2, CO, incubatorol Al 3 A7k Wik & CD4" T FZT-E antibody
coated microbead® ¥ 3 F BrdU® 7-AADE T "X Y| labeling A 21 3
FAEZ EA47](flow cytometry)el 9& Z}7}e] M F7]E s w. L A3 <O 3>
A HE A ol M1 FEES HEdh 45, dASHA S phase’| #A&stE As & F 9
HEZG ME F7]9 ofdl Edo] Wslst=rtE SA437] 9 A AEF7]
EdAE(cyclin A, CDK2, CDK4, p27)9] S35 Ao 293 Western blot
analysis® ©]&3] T&3A = 1 A3 Ml FE5E] p279 TdES T3 AA, AL F7] 4
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Sol7bA dh= Alo® YEFG<IY 4>,
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. Cycle % Cycle %
o G0/G1 36.62 GG 56.12
:’ (2]
2 71 5 0.49 S 14.40
m -
=} GZIM 1.51 G2 M 518
I '32 Apoptotic 36.61 Apoptotic M"M.77
— T-AAD
Steroid hormone M1 treated
10X 100X
< -
2 2
(] (3]
8 =]
o [+]
= -]
[ =
(=] (=]
e e
1000
Cycle %
GOIG1 5238
5 10.10
G2IM 422 G2IM 408
Apoptotic 7.85 Apoptotic 28.M1 Apoptotic 20.47
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M1 tEatkd M1 tresed

<8 3> M1 FE20 HE=JI0 0IX=E S8 &4

M1
NC PC 1X 10X 100 X
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-
CDK4 - - -
p27 - —-— -
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= ZHEo|=T7F AolEFIRIY Mo v X
ol = }Jz;ﬂj E‘% 3:;1}%1

1) AA A2-F% 2HRo|=7} Ro|EFA] AsAde] wZ = J3F 4]

A Ai-F5 2HZo|=VF B 5ol T "o #A @ RolETIele A5
of M= PGS BA3L7] 9@ single TCR transgenic mouse$! OTII mouse®] B3 Al
XE F% T Fo 92 OVA peptidedt s A EojAdH|RZo|=E A 3 3 HAANEY
B %54 ELISA assay® =4 3. o] wf Abg5oja wd AlZE well 3 1x10°
AEE AFE3E o™, OVA peptidei= well T 10 ngs AHE3Fs. AF WA Al wj<k
Al 96 well plateE AFE3loH, CO- 1ncubator°ﬂ/\1 3 Yzt v 3 A Enjkfo| A ELISA
assay o|-&3dto] IL-29F IFN-y9] #H| =S SAHSIA . o Wl AF&ER A ALh-F5 &~
HZo]l== Ml AHZo|= ol T 2E] AL F 139 24
2 A% ¥ 58 o] Ml FE=°] 9 Soldedl T gdZxFolx 3 § Ao]E7}<
(IFN-y, IL-2)9] #4]& Ag = A w3l olge 23+ 13 29 PMA (10 uM) ¢
ionomycin (10 ng)e.2 A= & & wraz ZAye} A3, i v Eold (PMA +
ionomycin) %1 Eo]4d &9 (OVA peptide) =54 M Eo] T Yo gAS <
Aste A& W W

.

AN

!
oy

1000 100
s I
u‘:’:a 800 _ %0 T l
- =3
— )
= 600 | E 50 -
2 =
o 2
E 400 E 40
= =
o
z » ®
B ND. N.D.
1] | =] —| o
NC. P.C. 1X 10X 100 X N.C. P.C. 1X 10X 100 X
M1 extract treated M1 extract treated
<O 5> M FES0| T X2 3 cytokine (IFN-y, IL-2) SHI0 JIXle "8 24,
NC= &4 dx+ = WHE—% ASA A @ Aoy, PC.w ¢4 tET2 vdAx
A = 0.019%6

& A= J\]ﬂ A =3 1XE Ml 555 01% T304 Hgg Aoy, 10X+
v:oﬂ/ﬂ A gk 29l =3 100X+ 0.001% F=olA A st Al

1% Ml FEE0] EF cytokine (IFN-vy, IL-2)2] transcription levelS Z&A3l=%] ofywd
translation levels ZA3df= X Lolr 7] 93] RT-PCRS AA3t9 . 41 OTI mouse?)
HAAEZE 75 5 78 U2 OVA peptide?t HA| So|AHZo|=E A gt & WA

F=3to] RT-PCRe 3833+, o W AH&5olxl RT-PCRE primers <
<E 2>9 4
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< B 2 > RT-PCROI AFE2Z & primer sequence, GenBank number2 PCR product size

. GenBank
Gene Sequence Size %%cnel se1ron
N forward | CTG AGA CAA TGA ACG CTA CAC ACT GC
YT everse | AAC AGC TGG TGG ACC ACT CGG AT 433 bp | NM_008337.2
] forward | TGG AGC AGC TGT TGA
L=z reverse | CAC CAC AGT TGC TGA 308 bp | NM.008366.2

CAG ATG ATC GTC CTG CAG TCT CTC
forward |CAC AA

t-bet CCA GTA AGG CTG TGA GAT CAT ATC | 393 bp | NM_019507.1
reverse |CTT GG

forward |ATG ACC ACA GTC CAT GCC ATC

Gapdh 7 Cerse |CCT GCT TCA CCA CCT TCT TG 271 bp | NM_008084.2
o Ay <" 6> o] EA cytokine (IFN-y, IL-2)2] mRNAE #AA|7)|= Ao & Hol
M1l F&FE9] EA cytokine (IFN-y, IL-2)9] transcription levele A A7) Aoz A7+
4.
M1 treated
M NC PC. 1X 10X 100X

IL-2

IFN-y

Gapdh

<O 6>M =E20 T HEZR9 EH cytokine (IFN-y, IL-2)9 transcriptionS 2 Hlgt
2 & vAE YERH NC= 24 dix HI A ZLE A=5A1714 &2 FH4d. P.C
G dx2T=2 vHAAELE A= A7) &4%‘, L2 ?'SJ 1IXE Ml FEE2 01% F50A A
Aol 10XE 0.01% oA HEsh A%, =k 100X+ 0.001% ol A Al sk A<l

e £

o

% IFN-y9] 54 HARRIAS] t-beto] T LS #4317 98 RT-PCRS AR & ¢
A OTII moused] B AXE F& & F2 3P2d OVA peptidedt A Eo]AHRo|=E
gl g F HAAMEA mRNAE FE3t9 RT-PCRE T3S o w A&H ozl
RT-PCR®] primer & #2o] HAHo] 92, 2 A3 IFN-y9 EA HAAFQI A t-bete] 2

o

AT F2UE &+ YAE AR M1 FEES] Ny 53 BHARD thers) d
Fe fa A7, WIAEAAN IEN-ye] BHIFS gaAdS ¢+ AN <> D
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%)
GVHD (Graft versus host disease) =& Rdo]g ¥

o AVE EFATE HEZA 24 AF AN FE ZEdd. 4 B6 AFAY vAAXE F
T g4Z 72 Egste] 25x10° AZEE WA 24} 3 (900 rad) BDF1 Aol me A=
FARR Fojsta, o il MAAEE

GVHDe| g score®d FA3aL 7t 7}e

7= HZAE il PBSE Fod A vFAxE
e, 2 A3 a9 9ol B A ol 24 izl v AAE il PBSE Foldt
A WZAZAAN T d2Z27F A7 AEE Fold A Bup vA AL |l T =242 F

GvHD body weight (BDF1)

Body Weight {(grams )
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e
&
-
-
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sl

Days Post Transplant

<O8 9> Mo HE SHAWNA T FITN0 SQAS A0HEI| /A8 GVHD S2 2 &3,
PBSE Fol&h B6 TCD, B6 W AAE & T @ZTE AAS uAANILE T3 B6 T cell,
B6 AFY HAMNE 5 T I FE Fydlo] Fojgh

Ja
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A BLa-F5 ZHE)= IEZAY of @& Graft

=
| T
versus host disease (GVHD) 292 o] &3 H A

Ml F#==9 f%& GVHD 24 #4317 93, 4 7H4 Adas
B6 A#9 wAAE F T HZTE Bste 25x10° AXE WA x4} 3 <9oo rad)
BDF1 Aol el AW of FA= Fosta, 2 5 fd vAAZE & Z; 749 BDF1 4
Ao FAZ 2U7A 2AEANS<IY 10>, o] W fxrFEE T 24
£ 4do F Z(TCD; T cell depleted splenocytes) 3 tHiE® W
cyclosporine AE Fo 3 AL AMEFES. uEA AT Ml FEE AT,
cyclosporine A A&+, T HZFE AAS ¥ FAANEE Po] & ZA(TCD; T cell depleted
splenocytes), A AFH Y v AAEES Hol & AWDY 4 711 #F2o2 Uy, GVHD 22
d & recipientel]l €A} 3= donor cell®] total cell numberE =4 39w 11>
donor cell®] total T ©Z, CD4"(helper) T ®ZF, CDS8 (cytotoxic) T ©ET B ©Z -9
TE =AY < 12, O 13, 08 14, E 3>, T3+ GVHD (Graft versus host disease)
modelol| A T @xte]l A8 =A% 7] ¢, GVID 22¢ % recipient®] &4 3} donor
cell = T Hx59 g4 ARE A7 93] CD44, CD62L, CDE9 52 MExrH =22
vy ATE fAY B4V E B39 5<38 15, B 3>,

H:l
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<O 10>0]4 HE A Zo] Ml F+E=S A

A, T HEFE AAS vHAXLE Yol = ZA(TCD; T cell depleted splenocytes)3t 23
Aol FACA E uE Aoyt gleol YEW S W3 Ml FE=E AHEs A3,
cyclosporine A A2, T "EEZFE AAS HFMEE Hol & Z(TCD; T cell depleted
splenocytes)&2] A3 w5A= A AHe vAAAERS Yo & AWDRY E5A7F
B O R Eolghs. olyd AR wFol B Ml FEFE°] GVHD EdolA a7t I+
Aoz HHHUS.

3 AE T2 GVHD 22 € % cyclosporine A

L
20 -
— 19 -
iy
=
=
D18
=
=
2 174
S
o
@
i —s— TCD
| o T
15 4 —y— G5 4
- —A— M1
1d [ | [ [ [ | [ [ [ | I [ |

a 2 4 a] g 1m 12 14 18 1§ 20 22 M4

Days after transplantation

< 1% 10 > GVHD == Z20IA adoptive transfer £ Bislole MF o S2H =4.
TCD, T H2ZFE AAS UHAEE Ho| F A (T cell depleted splenocytes); WT, A
A v AAEYS Ho] & A; Cs A, cyclosporine A 8] M1, M1 F&&E5 A

A

e o
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<8 11>& GVHD 22¢ 3 recipient®] &7} 3} donor cell®] total cell numberE =4 3t
Efze] T HEFE AAG v|FAMEE Yo = ZA(TCD; T cell depleted splenocytes))

:| 288 ¢ F YR, cyclosporine A AT (Cs A 4§ H=ZF =
dol A= Ag & 7 USSE. M1 Ay A AN AFHY vFAERES Yo
(WT)3} vl ate] A2 9 donor cell?] SA7F 2] 5 2.

H}J
Y,

12'
Total call Mo,
"]
i)
L]
- =4
Lo
=
~—F
i
]
54_ Spleen ( x107 cells )
c TCD 6.2
@ WT 10
(02
CysA 2
: M1 9.76
TCD W C5A hutd

< Jd& 11 > GVHD 22¢ £, recipienttl M odl= donor cell®l total cell number 3.

TCD, T 235 AAS HFMEE Ho] & A (T cell depleted splenocytes); WT, A

AF el HAAETS "ol & A; Cs A, cyclosporine A A #; M1, M1 F&E&& *23
A&
= o L.
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<38 12, 0" 13> GVHD 22¢ %, recipientd]l <A 3= donor cell®] total T cell
number, CD4" T cell number, CD8" T cell numberE =A% =, T YT FE A A3
HAAMEE Yol & ZA(TCD; T cell depleted splenocytes)®] 7%, total T cell, CD4™ T
cel, CD8" T celle] Al ¥Yo] #AES & 5 AUAIL, cyclosporine A A& (Cs A)Q
A A T gZ49 a7t asks As & F 91 As. M1 Ao 45, 4% A
Fol wAgAxERbs dol & AWDIH vaste] A2l T #z5-9 =27} 7LX]F'/]}~}\13.

[kl

Donor cell: Absolute cell No.

:ll!l H [ Hﬂﬁﬂ

TCD WT CsA M1 TCD WT CsA M1 TCD WT CsA M1

no-
L) o
o = T
1=
R
(L0

Gell number { 107 cells |

< J& 12 > GVHD 22 £, recipienttl =M &l= donor cell & total T cell number, CD4™ T cell
number, CD8" T cell number =&,
TCD, T 3XZFE AAS HFAXE o] &= Z (T cell depleted splenocytes); WT, 7%

A v AAEES Wo] = A; Cs A, cyclosporine A 87 M1, M1 F&&E& A3
A&
= o L.
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TCD
5.28

104

102
-y

4y 14.98

10?

w 1w 1w w1t

cDg

< J% 13 > GVHD 22¥ %, recipient®il =X dt= donor cell & CD4™ T cellnt CO8' T cell@ R
HZ 84|12 3.

TCD, T #9245 AAS vFALE Fo] & ZA (T cell depleted splenocytes); WT, A7

AR MAAEIE Wo] &= ZA; Cs A, cyclosporine A X+ M1, M1 F&5&58 X3

A
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<8 14>= GVHD 22¢¥ %, recipiento] ©€A4 3} donor cell?] T cells} B cell(B220" cell)
S FAX BAVE 4 ¢ a9d. T HdZF5 AAS vAMEE dof & RATCD; T
cell depleted splenocytes)®] A%, @A 34 B cell population®] %713k Ao =2 e, 314
9k cyclosporine A X gt (Cs A), AA AH Y v AAMES Hol &= ZA(WT), Ml &5

< AHEs AL B cell population®©] F7}slA] &%k, & 32 donor celld 7+ 7+ WY A

¥ 9] total cell number (absolute cell number)E }ERWH.

=

TCD WT
e =
o 3 BB.78 % 4216
= T = i i
P e Y
:
o %
_? 2030 _ i 23.91
27 21
:,'c_'.u - = - | cg oy - -y
E w? ol 10w w0t w? ' 10?1 a0t
fm|. CsA I
o =
1 4515 . ELE
o, il . Wy
=3 EF
h:- NC!
-3 & 2253 o 2310
=4 » =4 P
i E ;
< o]
Ti0? 0! 102 w10t P w102 10t 1ob
S
-
TCRP

< J% 14 > GVHD 22¥ %, recipientdl =X 5t= donor cell & T cellt B cell(B220" cel)g &
HZ =42 5.
TCD, T 9ZFE AA% v)% ﬂEL_ Yol £ A (T cell depleted splenocytes); WT, A4t
AF el vAAETRS "ol £ Z; Cs A, cyclosporine A X &+ M1, Ml F&&S X
AE

o
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< E

number (absolute cell number).
H2-kd negative gate, donor cell;, TCD, T ©HXFE
depleted splenocytes); WT, A4 A# ] v A%
g M1, M1 &S Xgd dd.

47

A A

o

[e]
[o TR | ==z .
E’_E '5‘01 o Zi,

Mouse Gate % | Total % At;‘lsili':fﬂff"
TCD 24 87 2030 12.5860
Tcall WT 30.89| 23.91 23.9100
Cs A 2923 22 59 4. 5180
N 29 37 23.19 22 b334
& F] BE. 34 55 T8 34 5836
B cell WT 54 47 42 16 42 1600
Ho-kd Cs A 62 31 48 15 9.6300
negative M 61.90 48 87 47 4039
gate TCD 17.92] 14.98 9. 2876
Co4 + T WT 21.68| 17 .20 17.2000
Cs A 18.98| 15.42 3.0840
Nk 21.57 17.16 16.7482
TCD 7.5 G.28 3.8936
WT 9.84 NE 77300
B ] Cs A 758 6. 16| 1.2320
M 6. 78| 5.39 5.2606
TCD 19.50 3.26| 2.0212
CD44 WT 11.80 2. 35 23500
high Cs A 18.67 297 0.5940
T — HE—Ed rA 15 65| 3.16| 3. 0842
negative TCD 32.00 5.48 3.3976
CDe2L WT 25 85| 3.68 36800
CcD4 + low Cs A 3212 h.&Tl 1.13410
T cell rA 30.35| 5.64] 5 5046
gate TCD 13.93 2.59 1.6058
CD&S WT 11.87] 2 46 24600
high Cs A 14 .29 3.10 06200
M 13. 75 3.25 31720
TCD 29.71 257 1.5934
CD44 WT 25.99 265 2. 6500
high Cs A 29.40 262 0.5240
H2-K.d rA 28.97] 226 22058
negative TCD 6.09 0. 36| 0.2232
CDe2L WT 27.30 2.7 27500
CDsg + low Cs A 6.95 0.57 01140
T cell Nk 11.91 0.87 0.8491
gate TCD 6.65 0.49 03038
CDe9 WT 19.80 2.05 20500
high Cs A 5.68 0.55 0.1100
N .68 0.57 0.5563

3 > GVHD 22¢ =%, recipientll =M ol= donor cell & 2 22| HA KX total cell

HAHNYEE Qo] & A (T cell

Cs A, cyclosporine A =]



<8 15>F= GVHD 229 9 recipiente]l <=4 &} donor cell & T H3Z- o] &
=A317] 913 CD44, CD62L, CDE9 59 Axad E4o vy ARE fAHE &
2% 29, @49 T 8X5¢ CD44’, CD62L, CD69" T HEZT-¢ A4 4 71X
2 Aot gee ¢ F A,
. TcD . WT
¥ 2% | 1950 . 11.80
' 5 :‘:FH
3 10t 210':' w102 108 0t
& . M
2 ¥ | 1568
55 R4
-
qrs
o4 E
Em’“ o 102 108 1ot '00 i D ”"1'53 "ot
CD4
1 L u-m; IR Rt T r'm-q QE' T - "
o wh o= | Tl 02 109 w0 o e !
3] 2 CsA
"e; R3
9;09 ol 102 10 1ot b - i e °E1cl}n b T Y. YR GEIOU ol 102 10 1ot
CD4 CD8
< 18 15 > GVHD 22¢ =, recipienttl X dt= donor cell & T X312 CD44, CD62L, CD69
S HEHEH S&o| U T E FAE =42 =4
TCD, T HXFE AAS vHFAEE Ho] = A (T cell depleted splenocytes); WT
A e WA ETS Yol = A; Cs A, cyclosporine A A #3; M1, M1 &%
AE
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HZASHA : 9N BA-Z& AHZ0IS7 018 YA, ZRAEIIME
9 SMAT o) XE g% A7
1. AE 2 o AFE o83 A% dAF N 9

A7

-|-4

7] 93ke] kA
How H FZHE

Fig. 1. Photomicrograph of liver after treatment of various kind of steroid
hormonal extracts (M1 and M2). Cotton seed cil was used as vehicle and
injected every day for 14 days. Nandrolone , M1 and M2 were injected (sc)
every day for 14 day (6 mice per group). Necropsis in liver cells were very
rear in all groups. The livers were embedded in paraffin and stained with H-E
(400x). A; vehicle, B; nandrolone, C; 100% M1, D; 100% M2.

5ol A& nandroloned] 98 =& dolr 7] 9]3te] 3mg/kg/day® A gl dte] &4 6}

Atk EF E Adgre] FHES HA AL FE-AHECERE AW wE vE M
agal M2E w2¥EE 717F 1497 o d A2k vh0.1%, 1%, 10%, 50%, 100%). EH-L‘E
B BE AHgdel] 727t 6 whgl e CD-1 AFHE AMgste A3 F848 FHa AT 5
VAR AHEg BE oA FAEe] IHAE tixael M E Ao AR A &gkt
Fig. 12 vehicle (Fig. 1A), nandrolone (Fig. 1B), 100% M1 (Fig. 1C), 100% M2 (Fig.
1D) AEleelA 4 3k 248 H-E 445 F3te 48 Aselth Fig. 1914 H o] Al
E AT B Aol A v Bvbghs ¢ ATk TR AFES 100969 M1¥ M2
Aol A A E7F 2wt FAEA A =

Ao mE 548 dolrr] 9k Mle 0.1%, 19, 10%, 50%, 100% 5= A
of sl FAF Ak SHIEAE HYd FET B oA IAES A4 Ao E
A Aa-FF TEEY SA BAUF vEA @t <38 1-1>

.

45 ge gestel ZuE M29 AelBwel BE 54 olur] g5l M2E 01%,
19, 10%, 50%, 100% F %= A7l 38 FAsgrh Fr AT ALt s ZFolA
MLT A4 GAES] 22483 £doz A4 Ja-FEE2E 54 Gd} et
A ekt <8 1-2>.
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Fig. 1-1. Photomicrograph of liver after treatment of M1. Cotton seed oll and
M1 were injected subcutaneously every day for 14 days (6 mice per group).
The livers were embedded in paraffin and stained with H-E (400x).
Necropsis in liver cells were very rear in all groups.. A; vehicle, B; 0.1% M1,
C; 1% M1, D; 10% M1, E; 50% M1, F; 100% M1.

Fig. 1-2. Photomicrograph of liver after treatment of M2. Cotton seed oil and
M2 were injected every day for 14 days (6 mice per group). Necropsis in
liver cells were very rear in all groups. M2 or vehicle administered mice were
fixed with 4% paraformaldehyde and embedded in paraffin and stained with
H-E (400x). A; vehicle, B; 0.1% M2, C; 1% M2, D; 10% M2, E; 50% M2, F;
100% M2.

2) HAFIo] A= FdF (AAF7])
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nandrolone, M1 X} FAF 3t Ao M2 Adi4d v&e 1§
3}9FAS W9l o4 nandrolone A @t Ee] A A EQ AA v]&o] vehicled ol A A

ChEbt

o ABRE Fokel L A7 B4 BH A Ax FE-AHBE TEES Wy
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Fig. 2. Patterns of Estrus cycle in control (A). nondrolone (B), M1{C-G}) and M2(H-E). Estrus cycle was analyzed by the daily
vaginal smear (for 12 days). Periodicity of estrus cycle was severely disturbed by the nandrolone. M1 and M2 showed disturding
effects and it is not dependent on those dosage (0.1%; C and H, 1%; D and |, 10%; E and J, 50%; F and K, 100%; G and L.
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No of ovulated oocytes

Control M1 M2
Experimental Groups

Fig. 3. Effects of extracts on the response of ovary to the gonadotropins. Mice which
were primed with vehiicle, M1 and M2 were induced owvulation using superovulation
methodelogy. Mice were sacrifice at 15 hr after hCG injection.
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Fig. 4. The numver of pubs in the control and experiment groups after administration of
vehicle and extracts. During pregnancy the extracts were administered for 14 days and
checked the nuber of pubs.
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0hr

96 hr

< g 1 > Photograph of artificailly decidualized uterus in control and
porcine—testis—derived—steroid—hormones—complex. A and A' showed
the control; B and B' showed the 0.1% M1. Arrow

means the decidualized uterine area. S, stimulated horn; US, unstimulated horn.

2) G5 vk APy Add FAA Rdol VA= 9%

o] Aol M ok = glRo] HH Ah-FE-rHEE ZEZ H3wo] Al 5 &
g WS et E A dFe] fEE e o 4 gl olHE dEe
gl o]RE FAshE AXEe @4 AuzA gty whgo] A= Tk TANHE A
o2 G fFAdAee &4 Aol mer o o] @itk wEbA ol Hd Ak
Aol dxwdt Hol7k dEA EE UeAE FelskE AL A wE ARE B4stEY
423

o]Z 93}o] quantitative real time RT-PCR H'& o] &3lo] €&twt A¥E FAAE ALE
%+ alkaline phosphatase, 229 A¥ Eojxy o=z WHIE cytotoxic T-lymphocyte
antigen 2 beta, connexin 432] W3 W3}E F2493}9 ). Alkaline phosphatase mRNAS] 2

o dgT wg e UE] Sskel AFE = AN YEEw APE mFA 44

A2
g kAo z o] ARAHo R FI1EAT<IEY 2>,
; ’
N /
o //// —#—Control-US
: s g <J&2> Expression profile of alkaline
: s i R hosph NA duri
. s phosphatase mR uring
e decidualization ~ in  0.1%  MI

administered mice.

55



Cytotoxic T-lymphocyte antigen 2 beta mRNA2] @d b4 7T2A 7R FAFSE A}
o5 HAow PBAIZE A HETA FAoRE F& FFS HATKIY 3.

" J < ¥ 3 > Expression profile of
g er-_ cytotoxic T-lymphocyte antigen 2 beat
/ MmRNA during decidualization in 0.1%

6 == Cont-5
//’ M1-US
4

// s M1 administered mice.

Connecxin 43 mRNAS] w3 kL2 alkaline phosphatase mRNA 2] & 3} [-A}s)A]
iz 0.1% Mle Foldh d@3t o3k 2ozt glo] 45 fA T4 fde B
<8 4 >.

e //h\.: it | < 33 4 > Expression profile .of
30 / --;ltui connexin 43 mRNA during
2 / ——wms decidualization in 0.1% M1
10 / administered mice.
A e e peee—®
o 2ahe  eghe 72hr Shr
3) A4AL ] LA v A= JIF
HA Aa FF 2HRE HFwol AHS Hjote] WA vAE FFE VE
3 34 dob 24¢ VlEor Bk <8 oA wxe] 579 aFor ol
AEe FPsAY dxvdoz JA ALGEY st o 712 vehicles T dx2L, ¢
A 1Y FH 5E7HA HlA] AL FF AHEOE HEES Mg o, dAl 595 H 13Y
7HA A A FEAEROlE BIES HYE o, dA 4Y FE OER 9 7bA s A
A FF sdol= BREe Ad o ad 7 wolA s¥ow wHojut A74e
748 va #4819 thad 5> 83 absorbtion 7}“”% =48] fske] dAl
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1 5 13 Del

< g 5 >The schematic diagram for of porcine-testis—derived—steroid—
hormones—complex. Blue colour means the vehicle administration and red colour means
the porcine testis derived steroid hormone complex

w3t AP 5 Fhel fabE ) Aeolr) gl EE oy A7

il

%ol =
7F A

< B 1 > The abortion rate

Cont Exp
Groups
Abortion rate (36) Abortion rate (%6)

Control 142 (1 70) -
Group 1 0.00 (0 / 68) 149 (1 /67
Group 2 123 (1781 1351 /74)
Group 3 000 (0/70) 0.00 (0 / 65)
Group 4 142 (1 /700 147 (1 / 68)

There was no significant difference between the groups.

4) FF 8 A= IF

: !
2 F S sed Mt 92 dold F 14
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< J% 6 > The body weights of 14 days old mice. The data

showed average + SD.
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509 Matrigel (BD Biosciences, Bedford, MA, USA)3}

(2 x 10° cells) &

7 Nude mice (Balb/cAJcl-nu) ¥

ZR-75-1 cell
7> Y A e

atell o]

]_

Cell injection

< % 7 > Schematic diagram of experiment.

QvX

Ovariectomy were

the cancer cell were

2 weeks

did and after

transplanted in subcutanious of Balb/cAJcl-nu mice.

The size and weight of the transplanted cell bodies

were measured at 3, 6, and 9 day.
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< J¥ 8 > The changes of size and weight of the transplanted cancer cells
in porcine—testis—derived—-steroid— hormones—complex.
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BgoR Aafd steroid BiEol MAANBAZAL) Sleao] A Folu st 14
A Fob AaH steroid HHEL ALY T BrANL AL ofF UEBelA LA
g A5 oF Ao 2L BAHAL, FFAL U CD3M+A ALY NS TG

A Aa-FE-2EHRolE EiHEo] ¥l J= AAZ AT F e UHE
ot izt zhzk M1, M2, M4=Z B89 A ALa-FE-2HEo|=E ol A AME33
01% 5 149 E<F vl 0.1 ml 34 o RE FA3Y . dlXxa o2+ vehicle
AP, W" A7 G397 9.0 ¥d A nandrolone Moz dte] FAI 7)7F FoF A

vk 7 ol FHolm 18 whE] o] Aol CD-1 ¢AS AFEEAUL o]F 3| Aol tEES
AZ3193L, AAFE ol g3t E4E B3l 27 AXE 53T o)F ol& AXEE
methanol® LA 3}, anti-mouse CD34 antibody® HAE A EXE FACSE o]&3Fo] A3}

Atk

Vehicle s Al oA xHE7|AEE QXY= Ax7F AAstE v&e P
14.11%9 k. A A Z A85 3 9 nandrolones- o3k AAH Hit 2383%= vehicle
of wate] BEAHoZ FoaA F7Fekdth M1, M2, M4E 01% FE& g3 Folr=
(ZY7y "4, 26.31, 25.09, 27.22) 5 vehicle Wz Hlsle] BHF FAZAO=Z FodtA F
Zbetdth Bs SHER AMEE BA4 F942 gl nandroloneel ¥]3le] M1, M2, M4
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Percentof CD34* cells{ / 10,000 cells)
o

< & 1> The ratio of hematopoietic stem cells in the bone marrow of femur. CD34+ cells
were counted with FACS. Experiments were repeated three times and 6 mice
were used each group/repeat. The data were mean+SD. * P < 0.05 vehicle vs
experimental group.
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Numver of Red Blood Cells (X 10%l)

< J8 2 > The numbers of red blood cell (RBC) in peripheral blood. Ms had positive
effects on the increase of the numbers of RBC. Experiments were repeated
three times and 6 mice were used each group/repeat. The data were
meanxSD. * P < 0.05 vehicle vs experimental group.

ZE 27| AE ZF7F Ayet dAEA M1, M2, M4 BS54 A3 71 EAFLE £9
A Sl A E dlvkad 2>
A F NE S AR W AZAZA 7HAAE dddE 7ol Hu B 754
S| A= FEIFEHEE Fo] o AR YEAE EHstE Aol TR uElA AdS
W a2 ve s AT, S AE AraRrle] dn A4 FoAHE =X A
A FFE AHEE EIE I SUtEtE A ¢ 5 A" 3>, o3 A= YA
B3 g A& o] Sl o) A I shedo] Tt
7 * x * *

T 87

0

£ 8

3

@ 47

Q

& 31

i

oty =

=

a1

U 4

< 18 3> The amount (g) of hemoglobin in peripheral blood. Ms had positive effects on
the increase of the amount of hemoglobin. Experiments were repeated three
times and 6 mice were used each group/repeat. The data were mean+SD. *
P < 0.05 vehicle vs experimental group.
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3) 8% 2HZo|= o uA= gF AL
AAZ getast s Ao A e Rol=o]y] wie] AANA negative feedbackel] 2|
3ol A4 YEA e ZTEE REHE we gl waba] Fel Ul testosterone, 178
A W %3}04 #2330t} Testosterone®] 42

sk M1, M2, M4ell 9J3loi= #2)3tA 448
Zole HiE Ul Fid FATEZ 9

ES
—estradiol, progesterone®] 92} RI
nandrolone A g <roll Al 723} A A3
AT<A84>, o= FHAAA HA HA2-F

@ Qgom a4 glv.

o

+
P

0.6

0.4 1

0.2 1

Blood level of testosterone (ng/mil)

& @ N
N

&

<J8 4> The levels of testosterone in the blood of the mice which were
administered with Ms. The amounts of testosterone were measured with
RIA method. Experiments were repeated three times and 6 mice were used
each group/repeat. The data were mean+SD. * P < 0.05 vehicle vs experimental

2 stHo e o U 17B-estradiol®] ¥ #HAsE Aol Aoy HAE foAdS
A TI<a8 5> Nandrolone * g 7o A= 178-estradiol®] %o ®H3I= & 55|
AT},
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Blood level of estrogen (pg/ml)

< J% 5 > The levels of 17B-estradiol in the blood of the mice which were administered

@akar 3lA

& Ao
A 743}l
M= Aol 7k

with Ms. The amounts of 17B—estradiol were measured with RIA method.
Experiments were repeated three times and 6 mice were used each
group/repeat. The data were meantSD. =* P < 0.05 vehicle vs experimental
aroup.

L-FE-2HECE H3E W ¥ estrogeno]l &4 HHY &S
o)

5

2 progesterone®] %A ¥ 3lo] A= nandrolone * gitollAlE EA A o
3Tk 2y H K] Aa-FE-AEHEO)E 5IE M1, M2, M4+ A<l
Aot} Al ) progesterone ] %S ZF71EA T 6>
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H3gSA @ HX dA-F& AHZT0ISJH S8 0l TIXI=
Qist 01

1. 3F AWAxES} ZHAAXE (Leydig cell)ol M X+ g3 2
=4 A4t

D A Ax-5% 26z0|S/k ARALFE GT3-LDE F43 afo] wxi= 9F A7
W ATCCRRE ol A fra) AAET 3T3-L1 AEFE Aol 78 A7 A7) *

Z Aol meb A a-FE 2HRCIES 4 FHE AWAE ME HE ¥
AR A F ALAE] T2 WMEE 938 (inverted microscope) S S §eho 2 15K S

10% FBSE 7143 ¢l DMEM wjA o] A #joFx] 5t

D A A E] A
f-FE 2H R FiE sHmo=e) Fi FR:

< HE 1> M1, M2, M39] AHIZOIE S22 X4

M1 M2 M3 M4
Nandrolone 2.604(ne/g) 3.190(ug/g) 3.047( g/ m) 3224.01(ng/ml)
Testosterone 10.416(ug/g) 13.742(ug/g) 7.982( ug/ m) 1527.76(ng/ml)
Androstenedione 325.08(ng/g) 318.94(ng/g) 146.94(ng/ mé) 63.69(ng/ml)
Estradiol 547.18(ng/g) 543.64(ng/g) 186.27(ng/ mé) 276.52(ng/ml)
Estrone 320.38(ng/g) 1094.16(ng/g) 591.83(ng/ mé) 207.19(ng/ml)

oJ=F 7 Fe Hal wiolA A A E
2

2 A
AL o AE dg 2 EWE Korow WE glo] e AE T
o
i

A7 Xéi_%% 2E| 2o =7 A A SA 23] m A= e Ldotrr] {3k H
A| 2H ROl = ethanols &¥l= =91 Fol, AWALE F=Hgstr] aF A
o starvation(DMEM with 0.5% FBS, antibiotics, Gibco, Invitrogen) ¥ 5, <3 2>°]A4] EH
3= wle} e BRE 7 AHROE ZEE (M, M2, M3, MOS Asgon, 22 3
2 6A17EF 2443 Foll A WAERZHF-E Total RNA isolation solutiong AF8-3}¢] total RNA

ﬂ.z

(e}

& FE319219, UV spectrophotometerE AFg-3Fo] FZF 9 total RNAS ¥ 58 FH43% L
agarose gelol 4] RNA2] HelS 21319 <.
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<H 2> NYHZ0 F0et HX BL2-F2 AHZ0ES S

HNA AL-FE2E 5 TE TE TE
M1 lug/ml 10ug/ml 50ug/ml 100ug/ml
M2 lug/ml 50ug/ml 100ug/ml 200ug/ml
M3 1/100 1/10 1/2 4
M4 lug/ml 10ug/ml 100ug/ml 200ug/ml
o] & ethanol® ethanol® ethanol® ethanol®

ethanol® : 7} H|A] AL-F2E9 sEd we} 539 ethanole] A2 > A=

2y AE o] AU EZEEH FE53 total RNAZHE cDNAS A3 & real-time PCR 7]
S AMESlY] AW A el F2ly B3 #Ed F2 44 4] (PPAR gamma, C/EBP

alpha, CREBI1, cyclin D1)9] ¥d s v, #2439+, Real-time PCRelA] internal
control24] GAPDHE AFE3}H a3, Bk dfzxa- (ethanol A Al 2 fFARe] TS
A vt o 2 s HAA-FF AE|Ro|Z ) AP Fold mE fHA U
H3Els dolrgks

< H 3 > Real-time PCRE floll AF2% primer sequence ¥ Tmat

gene sence anti-sence Tw(°C)
PPARgamma 5'-gatcatgaccagggagttc—3’ 5’ -gactctgggtcattcagett—-3’ 53
C/EBPalpha 5'-agaagtcggtggacaagaac—3’ 5'-cttgaccaaggagctctcag—3’ 53
CREBI1 5'-caaactagcagtgggcagta-3’ 5’ -gaatctgctgtecatcagtg—3’ 55
cyclin D1 5'-ctggtgaacaagctcaagtg -3’ H'-agcaggagaggaagttgttg -3’ 53
GAPDH 5'-ggagaaacctgccaagtatg—3’ 5’ -ctgttgctgtageegtatte—3’ 53

¢ Real-time PCR ZA¥ @ #4

<O 1> XNLAZH =X ELA-FF AHZO0IES 6AI2F £ & 21t
PPARr C/EBPa cyclinD1

00035 0.0003

0.0008

0.003

0.0007

00025

0.0006

0.002

0.0005

00015 0.0004

o001 0.0003
00002
0.0005
0.0001

contfsh)  M1-(sh) - m2-A(6h) M3-1/200(6h) M4-1(sh) contish)  M1(sh]  M2-i(sh) M3-1/100(h) M4-1(6h) contfsh]  Mid(sh)  M2-1(h) M3-L/100(h) M4-1(6h) contfsh)  MLd(sh)  M2-(h) M3-/100(6h) M4-1(6h)

0005 00012 003 0.008
0.0045

0004 oy

00035

0.0008

0003
00025

0.0006

0002
0.0004
00015

0001

0.0005

0.0002

contish)  MI10(6h]  M2-50(6h) M3-/10(sh) M4-L0(sh) contfsh]  MI-10{sh)  M2-50[6h) M3-1/10(6h) M4-10(Gh) contlsh]  M1-10(6h]  M2-50(6h] M3-1/10(sh) M4-10(6h) contfsh)  M1-0(6h)  M2-s0(sh) M3-1/10(sh) Ma-1ojsh)
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0005

0005

0004

0003

0002 1

0001

cont{sh)  M1-50(sh)  M2-100(8h) M3-1/2(sh)  M4-100(5h)

0006

0005

0004

0003

0002

0001

00012 0009

0008
0001

0007
00008 0006

0005
00006 | ———|

0004
00004 ——— N ——— | — 0003

0002
00002 T——— I —— I —

contlsh)  M1-100(6h)  M2-200(6h) 3. gu0t(gh) M4-200(5h)

contlsh]  MI1-00(8h)  M2-200(h) p-gickigh) M4-200(6h)

0001

contfsh]  M1-50(6h) M2-100(6h) M3-1/2(sh] Md4-100(h]

0001

contfgh)  M1-100(6h) M2-200(8h) . gioxgh) M4-200(h)

(7H) PPARr £+ M2%F M4
W% PPARr

HZo|E&E H]

(14} C/EBPa 44+

(th)

(2}) CREB 7=
AAe] 2

o)
E%E 71'31_

A7)

o] o
DAY .

< 7}sk

CREB +

rO

TE T

<" 2 >
PPARr

cyclinD1l FA A=

00008
00008
00007
00006
00005
00004
00003
00002
00001

Ve =
ol S7rekelal, M4 ~H =

= Ml AH RO =

L.

X2 Aol =X

0006

cont(gh)

A

=

C/EBPa

M1-50(6h)  M2-100(6h) M3-1/2(6h) M4-100(8h)

cont(sh]  M1-50(sh) M2-100(6h) M3-1/2(sh] Ma-100(sh)

0005

0004

0003

0002

0001

-x=5

._,

SR RE

2t &

—

AHZO0IE2 24Al
cyclinD1

4 wdo] F7hstgl
F9.

cont{gh)  M1-100(6h) M2-200(6h] y3.9i0(gn) M4-200(6h)

al, M4+=

Rl

F5 2HRO=E A e u dde] vwg Frrskelen, M3
SRR WS AATE AR bR
& FRAA 2HZEO = HYE xﬂﬂ%}ﬂ vl A M2el] oF]
ol F3tES PPARr e W& FAFsHAl C/EBPa
= Ao=w 19
AHZOZE 50 ug/mly 100 ug/ml A A &&o] 713 wol

2E FRolA

cal-time PCR A3 Z53H X AL-FF 2HZO|=E XHAE 6 A7F Fo
Sof me} AAE F2A 73 &

Apol 7k Ql&o] Bojs,

0004
00035

0003
00025
0002 1
00015

0001
00005

00025

0002

00015

0001

00005

00035

0003

00025

0002

00015

0001

00005

cont{2ah)  M1-10(24h) M2-50(24h) M3-1/10{28h) Ma-10{24h)

00025

0002

00015

0001

00005

cont{24h)  M1-10{24h) M2-50(24h) M3-1/10(24h} M4-10(24h)

contf2ah)  M1-10{26h) M2-50(24h) M3-1/10(24h) M4-10{24h)

0008

0006

0004

0002

cont{2ah)  M1-10{24h) M2-50(24h) M3-1/10(24h] M4-10{24h)
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0005 0003 0035 0012
0.0045
0004
00033

00025

0003
00025
0002

0002 +—
— ooo1s ———————— - —

00015 | - ooor—f——— NN BN BN
0001 - T - - -
oooos —f—— I BN BN BN

o0ooos —(———— - ——— N ——— A —

cont(24h)  M1-50(24h] M2-100(24h) M3-1/2(24h) M4-100(24h) cont(24h)  M1-50(24h) M2-100(24h) M3-1/2(24h) M4-100(24h) cont(24h)  M1-50(24h] M2-100(24h) M3-1/2(24h) M4-100(24h)

0005 00025
00045
0.004
00035
0003
0.0025
0.002

0002

00015
0001
0.0015 +
0.0005

0001

0.0005

ontl2eh)  M1-100(24h) M2-200(28h] y13.9104(pap) M4-200(28h] cont(24h)  M1-100(24h) M2-200{24h] 3.91%(z4h) M4-200(24h)

cont(24h)  M1-50(24h] M2-100{24h) M3-1/2(24h) M4-100(24h]

7hH e w22 AE 39S W PPARr FAA HEe BE AL FEFE AP Y8 SR
s S7F AR W vl M1 MA7F PPARr f347ke] s 5 =

(1} C/EBPa fF2#ke] 2@ 9o 5 AL FE2E ALdA fFasdey, X ue 1
W el dEA JEus, Addes M4 FEE2 AUdNe W wE oA
C/EBPa 4%} ¥ddo] ars AS How,

(th cyclinDl +AAE= Ml F%ES 10 ug/ml¥ 50 ug/ml Ae 3908 WS Aesha

Ao A2 seels 38 Aclel A WHol g Ao deh
() CREB §rilbel Wale: 28 A 42338 Al 9 doa5), 59 M2 Md 5
mop 2 #rgle] AAA L

==°] A F

Aoz Ho A,

102 CREB A & fhao & AF¢FS v|A=

o X Ba-FFT LHRO|ZE AYA L UATE A2 SolE Al AAE S Fak] B
ARe] WA 6417 AP & Aol e Ale BolFslow, FE Wit Fof wino] mel AH R

=7b fAA B v Gl Aolvt AgE wolF,

W

e Wound healing 7|%M& AH&3 s Aa-F5 SHR|mr AWAE F4 ¢ vA= 9T
S dolr 7] 98 Wtz Q= AWM EE oFEAY 37| 35 A starvation(DMEM
with 0.5% FBS, antibiotics, Gibco, Invitrogen)A| 7] i, °F=-8 *]3}7] A plateo] 2= A
g oFES A star 2413k s dFe =

68




<8 3> "X HA-FE AHZO0IEI NLAHE SA0M 0= L&

Control

EtOH

M1 M2
100ug/mi S0ug/mi 10ug/ml Lug/ml 200ug/mi 100ug/mi S0ug/mi Lug/mi

12 dilution 1/10 dilution 17100 difution 200ug/ml IIJJug,."mI 10ug/ml Lug/ml

(7}) FBSE #71s afjgReol A A xe] F2o] ode&3 FBS7F §li= (mock) g o=
Agstle W B wmEaA dojues AS & 4 s <28 3-Control>.
() M1 = A Aa-F% ~HZEo|=9 A= FBSE H7ish vk e Ao v 3131 o
Erol Aaglo] AWAY =42 uwd AdAsE AL HoFE <O 3-M1>.
(th A -5 2HR| =9 M2E AHstale W ek (200 ug/mholA = ALAHE 2 0]
A9 eAHN oY, BE w4 ML A v Bup PpRAZ F4o] B AL He AE How
<J8® 3-M2>
() HA AL-FF 2HRO|=Y M3E AWAZ A3oS Wl v=o o ALAE F4 o4 &
HE Bo £ & 53] YA} 1/2 dilution =4 AHAE F2 A 37t & Aoz dud
<J8 3-M3>.
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b AX Aa-FE zEzolm MAE Az Azels W Wz e ¥R (1 ug/ml 9
10 ug/mD el A AWAE T4 o4 E3rt e A Wi f 2 A0® el <O 3-M4>,

emtzbA B A HllA] Aa-FE AHR0|=Y FE N Ay TR B A 73l wek APUAE
A Eatel dele godAe] wEel Aolrf & wef F0ew, wound healing A7 WS Al
A& oAlskE BT s B

2) A HAir-F5 2H=RE=7F HEAAXE (Leydig celD® ZH=REO= 3= A 7|14
= 9

SHAZRE ALE AHI T ALE WL YE capsule A ASL PBS £ o A
o S = S AFHE AEES trypsine] E919+= PBS

%71 & 37°C incubatorol A < 20-1% %0 TE9 5. incubatorol Al wish o
7hbs] wE H Syt #43k 2o DMEM/F-12(with 10% FBS, antibiotics,

Gibco, Invitrogen) medias 4549 xS ¥ H 1000rpmolA 5mins St centrifugeE o
Zo AZdg WY 100mm dishol transferdt & 37C, 5% CO:0lA  12-14A13F &b

incubation 3}l &, AE wjkale 2-3U0| 3H AN ZF DMEM/F-122 WA 5F F9 L.

<84 > 2EHMES =2l i

5= o}
Ll %
3 Fo] Vb w2 A EAA 2H R = A A szxu bﬁ;g} real-time PCR 7S %3]
B4 B A3E #3317 Yol <9l 8§44k Steroidogenic acute regulator (StAR), P450 side chain

cleavage(SCC),  17alpha-hydroxylase,  3beta-hydroxysteroid  dehydrogenase I (3b-HSDI1),
17beta-hydroxysteroid dehydrogenase 3 (17b-HSD3)5 .24 <=3 9] IFAAMEoA AHZo|= 3hd #

W Fa fAA,
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< E 3 > Real-time PCR2 ol Ar=2E primer sequence ¥ Tmat

gene sense anti-sense Tw(°C)
StAR 5-CTTGGCTGCTCAGTATTGAC-3’ 5 -TGGTGGACAGTCCTTAACAC-3' 52
sce 5-CGATACTCTTCTCATGCGAG-3’ | 5 -CTTTCTTCCAGGCATCTGAAC-3’ 55
17alpha-hydroxylase 5'-GATCGGTTTATGCCTGAGCG-3’ 5-TCCGAAGGGCAAATAACTCC-3' 62
3b-HSD1 5 -GGATCATCAAGATGTTGGTGC-3' | 5-TGGTTTCTGGTCGGAATACTT-3' 62
17b-HSD3 5 -ATGGAGTCAAGGAGGAAAGGC-3' | 5'-GGCTGTAAAGAGGCCAGGG-3' 62
beta-actin 5 -ACGGCCAGGTCATCACTATT-3' | 5 -AATGTAGTTTCATGGATGCC-3' 55

 dTE s Aol ;A Ga-FE

ZEZo|= o v ¥+ Sl

ZHZOE T EES

progesterone, testosterone, androstenedione, 1% 1. nandrolones ZFEAE] X@sto R 1A A E
ZAd wAE JEs Yolry| Ya] 74 A Ro|= FEES 10nM/mlY AY @ T 6 12, 24, 183

58 At Holl AlEpe] WIE dolrghe
Formestanes 37 A #sto. 28 7+A A E 9]

100 -
90 [
80 N
1 mC
70
Jg B Wi
g 60 mP
@ 50 — mI+P
S . mT
-E 40 WI+T
3
2 30 — WA
| mI+A
20
N
10 B I+N
O —

F7t2 7y 223 S P4S0 aromatase & AAS)

Z40) W)= PAS) aromatases] 482 T Fohn ke,

Time(h)
< J8 5 > X9 HAREH =& 2ENIE HILWH CLst AHR0/E S22 P450 aromatase
ARNE, E0st = 2HEANE 52 H3|
C: control (ethanol), I P450aromatase SAA] (Formestane), P: progesterone, T: testosterone, A:androstenedion,

N: nandrolone

71

7} o

4 T b =
olehE & 4 giglen, 124131 Foldl o3 RE 2ERol= ZEEE TAAE T4 FATE ¢ 5
AR, ZHIRCIE Fof F 244 SBAREAIA 2| Ro[ =0 o]gh IHAE SAE 124138 HH|



3901}, nandroloned] 93 AME Z2Le TE FEo A
3+ PA50 aromatase 23 A #|Q1 Formestanes 2~
2ol g Az S4 X B3 A H =

rie
mlo
o
14

o glon, —551 nandroloneol Z} ﬂEQ s 2A %

o]
MR AL A Aa-FE AH R 144 nandrolone -l whzh {é ]EE Aol 24

4r Ay o ok

2. A9 WA, AL ¥42, AEA 5 A B vA=
X

rO
4
)
do,
>
2,
1o
o,
4
i
it}
)
N
ol
(X
[>
=,
it
o
in
£ ;}{};1
N i
ofi
g
5
@]
R
A7)
5
3
28
%
=
D
QL
of
o

Jl 7t FZES 100% o eSS A}ﬂo}ci 1%
2g@)el 25 FoF o]Eol 3 WA w3 0.1 mlE I3 FoIdt

2 AFE #HA G4 2HZo|Z FFE F Nandrolone? & W #4317] $l8to] iz (100%
N EE), 1% M1 A&t (M1 high), 0.1% M1 A== (M1 low), 1% M4 A& (M4 high) 22|31 0.1%
M4 Az (M4 low)s 57 AET 9401] F7t2 32 ng Nandrolone A (ND high)®t 32 ng
Nandrolone A 2]s* (ND low)& 23t & 7/ Aga o= FAHIS.

AP G5 AE AN Ah FEE U BHE FL AHBe|= Y L FYL o} <E 1> )

K
T
2= o
E‘C"] 9}]\ =

<H 1> M1, M42 AHIZOIE Z28 =4

M1 M4
Nandrolone 2.604(pg/g) 3224.01 (ng/ml)
Testosterone 10.416(ug/g) 152776 (ng/ml)
Androstenedione 325.08(ng/g) 68.69 (ng/ml)
Estradiol 547.18(ng/g) 27652 (ng/ml)
Estrone 320.38(ng/g) 207.19 (ng/ml)

MIZh MAE 77t 53 AT B o F% Arnie sfzols ERES 23 4 13 42
o] g,
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A Fa 2sHEo|= FEEY Nandroloned 273 Fofdhs ¢k Al WaE dolry] s Fof
A, 7ol F 154, 7o §F 2574 APs=9 ATE FHsto] 753901, oFE Fof § of&o]
d AR vAE FEE Fotiy] 98 AP EETYH Aaok FALE AFHSA Z 7]HY FA
= S48 9s

3, Hh AEHR|E FEEY o7}l JroA HAEAHE A4 mAE JIS Foluy] Hel &
N ] BlAEAHE %8 Testosterone ELISA kit (DRG EIA-1559)& Ab&ste] &4 ]'}}\13 )
wellell control, M, standard 50 ulE #5313, Enzyme conjugate 100 ul 2 H7}s & 14

b Fer Ao "I} T EMEZHo]ExE washing buffer® 3¥H A% 5 Substrate
solution 150 ul #7}8te] 30% &<k WA 33 308 $ stop solution 100 ulE 7}, 450 nm
2 ZA A=

o i B B>

1023 4EY 3}04 29 leié}?i-%. )E}

12 il X o

ol
—_
R

<O 1> HX E4 AHZ0IE FE2 §0
HAEAHE s& B3l

SR, a2 fH4 2, X J2ld 83

0

40 - O lday o 7days m 14days 1.0 - ~ 0357
5
- * =] *
0.30 4
35 | £ 08 s
= = ¥ 0.25
3 ;
) 06 € o0+
£l b
£ EM £ 015 4
z 25 ] o §
H 7 £ 0.0
¢ 3
20 4 R T 005 A
w
0.0 0.00 -
b Control N.D N.D M1 Milow M4 M4low Control N.D N.D M1 Milow M4 MéLow
Control N.D High N.DLow M1High M1low M4High M4Llow High Low High High High Llow High High
Experimental Group Experimental Group Experimental Group
1400 - ?Aﬂﬂ 1
1200 gznn -
#1000 “1ooo |
2
00800 A D800 -
E L%
0400 - 2600 4
wha00 g.ﬂﬂﬂ 1
0.200 200 4
0.000 + Je.000 <
Comtrsl MD MDD ML M1 M4 M4 Contrsl ND  NE ML ML M4 M4
high bew  high low  high  low high dow high low  high  low
Experimental group Experimental group

OEREELEY
SEEEREES

= FEE M3 M4 283 Nandroloneg 25 FoF 93} Fold}9e A ozt

W3l glle.
(1}) Nandrolone®} Ml F&ES Fo3t o AL A= 273 Zol7f P8 & 4 Aoy M4
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(high)sell /| Haxo] FAZE g2 it S71eks Ae & 5 A+

A& & 5
(Fh AR A= BES AgadA dizast 2ol7h slgled, M4 (ow)wol A izl 1lalske]
L= Va o

o 32,
x
|

P
T
(FH A Ul AAe] o} dF HAERAHE vEv BE AT dA 324 WA $es ¢+ 3
(o3}

2

2) A Aa-FE 2ER)=IF AL, FAL adal Al vA= dF A7
S

A Aa 2| Rol= FEEo] WA A 71l Aa, BAL 283 A9 JEfshE wskE of
718=A] ol 100% o ¥HE (dZ7), 1% M1 A2l (M1 high), 0.1% M1 A&7 (M1 low), 1%
M4 A&+ (M4 high) 283l 0.1% M4 Z 2t (M4 low)s 578 A& 9o F7}= 32 ng Nandrolone
A& (ND high)$} 3.2 ng Nandrolone *#i (ND low)S ¥3+3 & 770 A&7 5 AFAZFEH ¢
A A 7138 AF S 3 Bouin's solution®l] 12-14A17-5¢F A7 3 oy R o EZoA] "
WA, xyleneol| A clearing 374, 28] 1 paraffinoll Al infiltration 3}A-S %3 5 ZZAWZ paraffin block

& Fus92.

paraffin blocke] 3= FAL 5 um FAE AA skl &ofolzo) ol & oer-ZoA rehydration 34
S B8 Hemotoxylene 2.2 A& Al 8819 S, 3} hemotoxylene G4 5 2% EoA] A ASHAL

j j
eosin®. = counter-staining g 3 - ThA] dlEZolA 5 AL I T Xyleneoﬂ Al clearing #A4&
& du)d-g Fal Bd A VHER HA Ja 2EHEo|=

18+ & cover glass® #4S& € I 33
%59 Nandrolone o] AJF 9] 24 Fejet4 #stE P&l digital camera® AME A2 -
A S =

B A BAe AL AL efferent ductules, initial segment, caput epididymis, corpus
epididymis, caudal epididyms 22|32 HAHA ©|% 5.
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<" 2> X 34 AHR0IE =21 Nandrolone £0 & &= MF2 HANAM SHEf SN B3
Control}_‘ ) ND Flo) . ND(high) L l\ﬁ] (low)

Control : 100% Oﬂ%%, D (low) : 3.2 ng Nandrolone, ND (h|gh) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

thz3 Hlwske] ND (low), M1 (low), M1 (high), M4 (low) 2|3 M4 (high)woll A Fejshs W3}
7F Bof xx] ¢kgko}t ND (high)oll A= 95 seminiferous tubulestioll A germ cell sloughing (germ
cello] Sertoli cell2H-8 Hojz] yri= dAaho| Ho] HE.

<O 3> HX EA AHZO0IE =21 Nandrolone £0
M1 (high) M4 (low) M4 (high)
X a_"._ ﬁ" £33 < G ) 74 ] -]

4= MF 9| Efferent ductulesOl Al EEIEHE B35}

ok

Control : 100% Oﬂ%%, D (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

)z Hlawstel ND (low), ND (high) M1 (low), M1 (high), M4 (low) Z22]3L M4 (high)wollA] ©{tw
3} g ool MANA] S

Ol
ot
=

_?i',

2
rE

75



%= MF 9| |nitial segmentOlA SENEX H3}

00

< J8 4> YA A AHZ0IE =521 Nandrolone £¢
M1 (high) M4 (high)

Control : 100% Oﬂ%% D (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

)z Hlwdte] ND (low), ND (high) Ml (low), Ml (high), M4 (low) ZL2]32 M4 (high)x°ll 4|
Initial segmentoA] o3t Fefsha] W} Y o] o] AR Aok
<8 5> "X 34 AHZ0IE FEZ1 Nandrolone £0 £ 4= MF 9| Caput epididymisHiA EEISHE HE}

Control ND (low) ND (high) M1 (low)

Control : 100% OlEt=, ND (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

23 Hlawsked ND (low), ND (high) M1 (low), M1 (high), M4 (low) Z12]3L M4 (high)="¢] Caput
epididymisoll Al o gt Fefet4] ®st H o]ido] WAHA Foks.
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<8 6 > WX FA AHZR0IE FEE
akly

Co nt[ol

{

[~

t Nandrolone &0 & % MF 2| Corpus epididymisOIA EHEE A

M1 (high) M4 (low) , M4 (high) _

1A Vo L €3

Control : 100% OlEt=, ND (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

hz73 Hawste] ND (low), ND (high) M1 (low), Ml (high), M4 (low) Z&]l3Z M4 (high)« 2]
Corpus epididymisol| A o st g |t W3} 9 o] o] AR ks

<IO8 7 > "X A AHZO|

n

FZEE1 Nandrolone £ & & MF 2| Caudal epididymisOi A EEHEHE B3}
ND (high
T

Control : 100% OlEt=, ND (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

3 vlasked ND (low), ND (high) M1 (low), M1 (high), M4 (low) Z#]3. M4 (high)w"¢] Caudal
epididymisol|l Al o] gk Solst HFejel4] §is} B o]4fo] WAHA Fgks.
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<8 8> HXA HA AHZO0/E FEEM Nandrolone F04 BHUAN e E3t

ND (high

470)

>

00
1+
0.

Control : 100% OlEt=, ND (low) : 3.2 ng Nandrolone, ND (high) : 32 ng Nandrolone, M1 (low) : 0.1% M1,
M1 (high) @ 1% M1, M4 (low) : 0.1% M4, M4 (high) : 1% M4

23} vlasked ND (low), ND (high) M1 (low), M1 (high), M4 (low) ZL&]3. M4 (high)w9] A4

ol M ojw g ol Yty Wal % ol o] WA ok

7 Az 2E|ZOlE FHE Mk MAZE A% o] 2e|2ol= 528 G4 FA%s 2HRelE 52E
g9 B 4 44

-

=
Z28Y ALE AFH3 T Total RNA isolation solutionS AF&3}e] total RNAS F%&3F3 oM,
UV spectrophotometerZ AF&3o] FZ 9 total RNAY =& =433l agarose gelol A
RNAZQ] e E 3213 5.

Aol v R& FE A3 st FEE3 Nandrolones 275 &9F 33} Fo

N
il

[ 4

¥ total RNAZHH cDNAE 343 5 real-time PCR 7]¥-S AR5}

P Ao A F5E
skl B A 571 (P450 side chain cleavage, Steroidogenic acute

H Zo]=
transmembrane regulator, 17B-hydroxysteroid dehydrogenase 3, 3B-hydroxysteroid
dehydrogenase, cytochrome P450 aromatase)®} A~HZo]l= 28 =84 27)] (androgen
receptor, estrogen receptor alpha)e] W& FF-E Wi, #4931 5. Real-time PCRol 4|
internal control®=* cyclophilin AS AF&3}1 3L, B3k ) 2+ (ethanol *] &)l A 2zt
AR B e APa vuo A A Aa-FH 2EHE=Y Foo ©E FAA

U WstE dolu s

Real-time PCRel 2l8] -2 WS oln 7] 93 primer sequence®t PCR condition®l] thdl A Hi=
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obef <E 2>l HH 3=

< H 2 > Real-time PCRE ol A= primer sequence ¥ Tnat

gene sense anti-sense Tm(°C)
SCC GTTGGCTGCTCAGTATTGAC TGGTGGACAGTCCTTAACAC 54
StAR CGATACTCTTCTCATGCGAG CTTTCTTCCAGGCATCTGAAC 54
178-HSD3 | ATGGAGTCAAGGAGGAAAGGC GGCTGTAAAGAGGCCAGGG 55
3B-HSD GGATCATCAAGATGTTGGTGC TGGTTTCTGGTCGGAATACTT 62
Aromatase | TGTGTTGACCCTCATGAGACA | CTTGACGGATCGTTCATACTTTC 60
AR TGTCAAAAGTGAAATGGGACC TGGTACTGTCCAAACGCATGT 56
ER a GCCTCTGGCTACCATTATGG CATCTCTCTGACGCTTGTGC 60
Cyclophilin A | GGTCCATCTACGGAGAGAAA GGTGATCTTCTTGCTGGTCT 59

SCC : cytochrome P450 side chain cleavage, StAR : steroidogenic acute transmembrane regulator, 17B
-HSD3 : 17B-hydroxysteroid dehydrogenase 3, 3B-HSD : 3p-hydroxysteroid dehydrogenase,
Aromatase : cytochrome P450 aromatase, AR : androgen receptor, ERa : estrogen receptor a

¢ Real-time PCR ZA¥ @ #4

StAR SCC 3B-HSD 17B8-HSD3

e
2
=
2

=
=
&
*

[+

e

8
[
&
#*

020

Relative expression of StAR
Relative expression of 3b-HSD

Relative expression of 17b-HSD3

Relative expression of SCC

=
=
2
=
=
B2

Control MD-H MD-L MI-H MI-L B4-H M4-L Control WO-H MD-L MI-H MI-L M4-H M4-L Contred ND-H ND-L M1-H MIL MA-H M3 Contred ND-H ND-L M1-H MIL MA-H M3
Experimental group Experimental group Experimental group Experimental group

Aromatase AR ERa

2
=
4
2
B

g
B

Relative expression of Aromatase
B
Relative expression of AR
=
=
8

Relative expression of ER alpha
=
=
B2

2
5
8
2
=
8

Contral NO-H NO-L MI-H MI-L Md-H M4l Contral ND-H MD-L MI-H MI-L M4-H ML Control ND-H NO-L MI-H MI-L Md-H B4l

Experimental group Experimental group Experimental group

(7 StAR fr7A= ND (low), M4 (low), M4 (high)woll4] thza"3 vastsls o FASH4 02 {9
st dEol SUekE Aol B H+
(th) SCC F4dA= ML (low)ws Al9etal thaat vastels w ND (high), ND (low), M1 (high),
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M4 (low) 223 M4 (high)ellA EAITA 082 fosHA Welo] S7lehe As BAFAS

(th 3B-HSD #4dA+= ND (low), M1 (high), M4 (high)wol| A thZ 4.t} 574]?"—1 oz &9
A wrdo] SUtEE AL Ko FRom, M4 (low)woll A dlEwre wdo] s &)
= Ao E e

(2H) 17B-HSD3 A A= M4 (low)wolA Kt BASH o2 Fo3A wao] A4 3
Fov ymA Aae tixard HAge] WEo sl s

=] H
(v} Aromatase A= tlZ2w 3 vlas ol W ND (low) €k M4 (low)ell Al -] 8hAl &
Aol Fasigle M4 (high)wwoll A w8 atA Edo] S7tstes As HoAF3l+.
(1) Androgen receptor= ND (low)w& Al 9|stal vA| Be AdoA] diza ) v i3}
ZAgHow FolstA wHdHo| =713 oY, estrogen receptor alphat™ W@ WU}

A=
4) A HAi-F2 2" Ro|mrt Agdel SRl T8 AR Fde m A= G A
AaoA HHste AEEo]E A FHAe 2R s FE&A B AgolAet THs
Ag W 7S ALgEe] Ay Ao A WEEE 47 (aquaporin 1, Na+/H+ exchanger 3,

carbonyl reductase 2, cystic fibrosis transmembrane regulator) o3& WEHE dolmgroH
real-time PCR-& 9|38l AF&3F primere] et FH = ofgf <& 3> Agls o U+

< H 3 > Real-time PCRE ol A= primer sequence ¥ Tngt

gene sense anti—sense Twu(°C)
AQP1 TAAAGTGGCAAGGAAGGGACAG | CTGGAGGACCGAAATAAACATC 59
NHE3 CCACACACTGCAACAGTACC ATAGGCAGTTTCCCATTAGG 56
CA2 AGAACTGGCACAAGGACTTC CTGCATTGTCCTGAGAGTCA 53
CFTR CCGATCAGTTCTCAGTAAGG GAGTCGTACTGCCAGACATT 52
Cyclophilin A GGTCCATCTACGGAGAGAAA GGTGATCTTCTTGCTGGTCT 59

AQP1 : aquaporin 1, NHE3 : Na'/H" exchanger 3, CA2 : carbonyl reductase 2, CFTR : cystic fibrosis
transmembrane regulator
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¢ Real-time PCR ZA¥ @ #4

.035 0035 0040 00025
o o & &
Doz Samo So0as &
90020
IEM:S Boozs "?,oq;a £
g £ 0025 2
-gu.um .amzq ? Foois
w. @ Poon @
g_ﬂ.ms %.ms s !_mm
0.010 10 0010
5 2 E.mms
gooos “En 005 Booss 4
So000 oo 0000 30000
Control  NLD ND M1 M1 Ma Ma Control ND ND M1 M1 M4a M4 Control ND MDD M1 M1 M4 ("F} Control ND ND ML ML Ma Ma
nigh  dow  high  dow  high  low high  dow  high  low  migh  dow high  low  high lew  high  low bigh low high low  high low
Experimental group Experimental group Experimental group Experimental group

(7hH AEAelA AQP1E] e iz 3} Hlawste] M4 (high)woll A RE FA
SUFetgl o, umA] AFa oA dE e Hshrt

oloj o
u}x?j\m-

sH 0w feolaA Bl

(t}) CA29] wele ND (high), ND (low), M1 (high), M4 (high)el A tlz3 vliiste] EAstd o=

o+

Folel 24 1

JS1A] M4 (high)oll A ¥t

tzstel wste] fejshA el Sosh

Ao, A A oAM= e BolE
(2 CFTRe ©& ¢4y ¥sh= NHE39H AQPLe] @ st UsHAl M4 (high)well ARtz
HlaLske] SAA o2 Fofat THo| TUieE Bl
emtzhA] E A= HA AL 2EHROlE FEE (ML MA)e 5 A 25 &< A3t Folails
W GaE Eoe 9 A V] Aol dEjehe RMStE obr|shA] wten, 1% M4 FEE e Fot
g Wl AERol= A BE fAxte] wde SUMHAL YN Fa madAte HEe S
& @ T AAE B, E AelA] AR HlA] AL 2H ROl FEEY AMES EA A2 7] v
W g A oplehe Aok dutEy FL VIt w9he] Foli= in vivo ARelA B A4
718l Avd Y8 Ge AR S AoR v
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(e
2
4
rir

HR] Aa AHZEO|Z FEE T Nandroloned EFHE vl EA3] Y8to] 27 (100%
ol &kg) 1% M4 A+ (M4 high) 233 0.1% M4 A= (M4 low)s 378 A& 9o F712 32 ng
Nandrolone &7 (ND high)2} 3.2 ng Nandrolone A&7 (ND low)S £33l & 57 AT ow FA
=3

F7T2 R A AR = ?%% HIYF - transgenic mouse (Ob/Ob knockout mouse)d] 513}
Ae Wl AW MEe] FAI FalE Ao 2N N ALE A ¢ JYEAE Folry] E
Ob/Ob knockout mouseE control(100% o &) 1% M4 Az (M4 high) 22131 01% M4 Xz
(M4 low)s & 37 A& F71ed e A 2 A45 F 879 Adro=z 453 S

A1 Ah 2HZEO|E FEFE Nandrolones 2737 Foldls &k Alee WHEE dolry] fa F
A, Fo T 17Y, Fo £ 25Yd HAgsE AFE AN 7|E9 oM, o= Fo] & ko] A
W A0 n|2]= geks Yol y] fF AdEEZ5Y abdominal fat¥} epididymal fatg xF3}e] z¢

<8 1> "X 34 AHZO0IE FE2 F0 £ 87, 842% 34 f9 12212 UE XLy FFL XS
A st

50 o O1day O7days B 14days a a

08 -

a a

45 4 ad

a l l 06 -
40 4 1| ]
35 l 04 -
3 02
25

00 -

20 Control M.DHigh M.DLew M4High M4Low obsob b/ob  obsob
High Low ontrol

Testis (g/B.W 100g)

Body weight(g)

15

T T T T T T T
Control  N.DHigh N.DLow M4High M4Low ob/obHighob/obLlow  ob/ob

Experimental Group
control

Experimental Group



Epididymis (a/B.W 100g)

(h

(=)

0.35 -
ab a,b 80 -

030 b I b
0.25
0.20 |
0.15 A

ed c,d
0.10

Epididymal fat (g/B.¥ 100g)

0.05

Control M.DHigh N.Dlow M4High M4low ob/ob ob/ob  obsob Control N.DHigh N.DLow M4High M4Llow ob/obHighob/obLow ob/ob
High Low control control

Experimental Group Experimental Group

Abdominal fat (g/B.W 100g)
o
2
o

Control N.DHigh N.Dlow M4High M4Low ob/ob Highob/obLow ob/ob
control

Experimental Group
A AAr-FF AHEO]=E AA male moused]| 25F F<F Tl uf 7 F
SR o, Ob/Ob knockout mouse®l| 4% A4 mo 7

use
e A @k 9ke. =3 Nandrolones Fol3dl Ad 7 o A% A
o
=]

A} control Ob/Ob knockout mouse Rt} #2384 571395, M4 high 2389 A4
FA= ND low, M4 low, low Ob/Ob knockout mouse®} control Oh/Ob knockout
mouse AT HUY {2 8A F7FEA e, E38F high Ob/Ob knockout mouse?] A4 F-7
+ low Ob/Ob knockout mouse®} control Ob/Ob knockout mouseX.t} © AR Ao =
LR

BA 2~ EAE AA male moused| A A Ax-F& A

of o} Aglol =LA WA &e AS WolFAow, fARRE A4
mouse®|] HA HA-FF 2 =
knockout mouse®] F-AA FAE A mouseB T 23}

F-A e FAeh w2 B4 At A 2] A= Ob/O

o
oy
=
Q
@]
1
o
o
-+
3
o
c
0
@
N
-
o2,

A male mouseXt} FASTHORZ {3t =2 AS & F ANe. 1YY ALA-FF
2HZol= XEF Nandrolone®] ol AW FAo HM3E dov]®] 258 ¢ F AN
o
.
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2) A Ha-FE 2HRCl=A W AlA AW FA5 Bl weldts fA

HA A iﬂ]iO]E FEE M W Ao S35 Bl dofste fraate] ddd vAe o
&S A73817] 943}04 ZE3 Nandrolones A4 # 9 Ob/Ob knockout ol 277 Fot 3} Fojsh
W Ak AFHe & Total RNA isolation solutiong AF&3le] total RNAE F&31% 2
UV spectrophotometerE AF&3o] FZ9% total RNAS] & =43} 3l agarose gelol Al
RNA® FHE s+

7zt AE oAl 39 total RNAZSE cDNAE 43 § real-time PCR 7]'H-& AF-&31o]
Ay F2a gsle] #odstE Aoz dE ] FHANE 7EF, leptin, adiponectin, resistin,

ADD/srebpl, C/EBP alpha, C/EBP gamma, PPAR gamma)¢] 23 $AS v, E4359e
Real-time PCRO| 4| internal control=% GAPDHE AF&3}% a1, =38k tZa" (ethanol A #h)
ol Zt A HAS AT vuFoEN A AL-FHF AHEO| =S Fojo wE
Az dd MEE dolH s

Real-time PCRel 93] S-dx Hd-S Lol 7] 93 primer sequence®t PCR condition®] 3k AR =
o] <E 2>o] A= &

< H 2 > Real-time PCRE ol A= primer sequence & T2t

gene sense anti-sense Tu(®C)
leptin ttcacacacgcagtcggtat tcattggctatctgecageac 59
adiponectin ccgcttatgtgtatcgetea tgaagaggctcaccttcaca 61
resistin ttcettgtecctgaactget tcaagactgctgtgecttet 59
ADD/srebpl aggtcaccgtttctttgtgg tccaagggcatctgagaact 61
C/EBP alpha aaagccaagtcggtgga cggtecattgtcactggtcaa 58
C/EBP gamma acccatggatcggaatagtg gcttccaaccgtteattete 61
PPARgamma aagagctgacccaatggttg acccttgcatecttcacaag 64
GAPDH actccactcacggcaaattc tctecatggtggtgaagaca 59
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Relative expression of CIEBP «

Relative expression of resistin

Relative expression of adiponectin

confrol  M4-L M4-H N.D-L ND-H obfob-C
Experimental group
b
a
o a a "

15.00 4

contrel Ma-L M4-H MD.-L  ND-H ob/ob-C ob/obL ob/ob-H
Experimental group
b
c ce
ce ce
a ae 2

control M4-H N.D.-L N.D-H

M4-L

Experimental group

Relative expression of PPAR ¥

M4-L M4-H

control

Relative expression of C/EBP y

M4-L M4-H MND-L MD-H

control

ob/ob-C ob/ob-L ob/ob-H

Experimental group

Relative expression of leptin

Ma-L M4-H N.D.-L N.D.-H

control

Experimental group

Relative expression of ADDfsrbp1

Ma-H

N.D.-L N.D.-H

z
&

control

Experimental group

N.D.-L N.D.-H

Experimental group
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(7}) C/EBP alpha f-A%¢ o4& A AH o] low MAE A8 39S W controld} Y]l 3o
-9 S7FskH M4 high®t ND lowoll A% FAISIH o2 20| A F7lstes AS
o] F3&. 28} ND high H2|selA C/EBP alpha f-dxe] @@ F243 #idh=
e & F A0S, Ob/Ob knockout mouse?] W3 x4 A ¥oA C/EBP alpha 7%
2 AN FolA Bt v¢ A LHIE AS & F Aoy HA Ar-FF &
2] Fol&= Ob/Ob knockout mouse?] W X9 AxoA C/EBP alpha 3%}
o] e v AA & ASE & F Al
(1) C/EBP gamma f3d#Fe] 282 C/EBP alpha #d#e] wd 3 vf$ FAF3F F kS e
WL M4 lowe} high 28914 C/EBP gamma f##te] W&o] wlg =4 Z7s3]e
™ ND high #3394 C/EBP gamma FAA2] W& o] 74319 e. C/EBP alpha #72
Ze} 7Eo] Ob/Ob knockout mouse?] WA A8 M Eo| A C/EBP gamma FAA @&o
=748l 21 Ob/Ob knockout moused] M4E X #3l90S W EAstA o2 o4 AUA

Hadhs AS BoFa.

TR

Ol

© & XN

—_

(th) Resistin®] 32 EdL2 low MAE H3AS o =4 F7ist e, NDE A2 3%
uf controlr ¥} H]W3te] FHA WdHo] v FAhE AL & F A%S. C/EBP alpha
9} gamma AR HHI} @ resistin FAAF] HEHLE Ob/Ob knockout mouse?] U
Ak Ao A= controlir d Bl -E W HEUF eS & 5 UAS.
(2}) leptin®] FHAF T&HL resistin® FAA EHA FASHA low M4Z A2 gk 2 g - of A
- A s eH high M49F NDE Ak oA Fdx ddo] 7Aa3d A
[e]

bt

S ¢ & AdAe 2HY resistingi= EE] leptin®] A4 #HL2 Ob/Ob knockout
mouse®] WA AW A EoA W A FUtsHon E3F high M4AE x 23 Ob/Ob
knockout mouse?] W& X ® M ¥ oA control Ob/Ob knockout mouseX.t} w& o] o Z
7tebe AS & T A5

("} adiponectin®] - L M4E A
AT FashE S BHAFAS. %

_]
i [e]
W x|k A oA adiponectin®] WE-2 S7FelH oy M49] X 2= adiponectin & ol
1

AR

(7}) ADD/srbpl®] faF & & 2702 M4 &3 low ND X2 ol A Aol ]
of S7kske AS ¢ 4 AUAMNSH high ND A oA= @ ol ¥akrt
4 2%5. Ob/Ob knockout mouse® W& X|Hk A XA ADD/srbpld F A =
A mouseol A BT g FUMEFA oY low MAE HZEHeS Wl FAA EE gl
control Ob/Ob knockout mouse.tF #43d= AL & F UAS.

(A}) PPAR gamma 349 odL vhE FAxY &S wp7RZ low M4 A 2ol A
7Hd wol 713k A HoFd o, ymR] AdFo A PPAR gamma 2E ko] thx
i vlwste] Frleke AS ¢ 7 IdRE. 2E Y Ob/Ob knockout mouseo] Al M42]

2
2= PPAR gamma fr82ke] @&l dFS vAA &= AL HolFdda

2 AFZ A= low MAE HEe9S of Wl X Mxze] £3l9f S #Hostes FAAY
Wy o] F71sar A4 mouseet W LEY] Ob/Ob knockout mouse?] WA A H A X o A= 9]



~FF 2EEI =TT RAL AWl AW T Fobe wefshis f4
]

HA Aa 2ERO|E FEw MAZF FAL A S43t £l fojehe Fadxke] Wi vA]=

AgS AF3H7] At FEEI Nandrolones A4 # <9k Ob/Ob knockout # ol 25 w<F 1} Fodl
HA 2 xHkEe AFH 3 3 Total RNA isolation solutiong AF&3}e] total RNAE F&39 oW,

UV spectrophotometerZ AF&3o] FZ 9 total RNAY =& =433l agarose gelol A
RNA2 el & 32lsA &

P A8 BY FE9 total RNAZFEH cDNAE 343 % real-time PCR 7] S

Auk o F2 3 Fstel #osteE AR dExl fFHEAe EHd S v, 43S
Real-time PCR9l 4] internal controlZ* GAPDHE AM&3}% 3, 3k < (ethanol * &)
ol Zt A HAS AT vuFoEN A AL-FHF AHEO| =S Fojo wE
FAA dd HEE dolr g,

N

Real-time PCRell 93] 44} @S doln 7] 93 primer sequence®t PCR conditionel] w3k A W=
<E 2> A= 5.

ﬂll

040 -
0.60 -

0.20 4
a ab a a b

Relative expression of C/EBP o
Relative expression of CIEBP y

control M4-L M4-H ND-L ND-H obfob-C ob/ob-L obfob-H control M4-L M4-H ND.-L ND-H ob/ob-C obsob-L obfob-H

Experimental group Experimental group

14.00 - =
250 -
12.00 A

10.00 4

Relative expression of resistin
Relative expression of leptin

control M4-L M4-H ND-L ND.-H obfob-C ob/ob-L ob/ob-H control  M4-L M4-H N.D.-L N.D-H oh/fob-C obh/ob-L ob/ob-H

Experimental group
Experimental group
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Relative expression of adiponectin
Relative expression of ADDisrbp1

control M4-L M4-H ND-L  MD-H  ob/ob-C  ob/ob-L  ob/ob-H control M4-L M4-H ND.-L N.D.-H obfob-C  ob/ob-L ob/ob-H

Experimental group Experimental group

Relative expression of PPAR y
o

control M4-L Ma-H M.D.-L MN.D-H ob/ob-C obfob-L obrob-H

Experimental group

(7}) C/EBP alpah F74AFe] &2 low M4 AHTolA A4st AL Hol5%9M high M4 X3}
high ND A glitol A f4xF deo] Frlehs AS 4 4 A0S Ob/Ob knockout mouse?] &
Aa Ak AlZo|A C/EBP alpha frdxe] LA G4 Fo thE2x @skon M4 A
Z]+= Ob/Ob knockout mouse®] FAZ AW A%l C/EBP alpha #Axte] odeo] o
Fe A Fevs ASE T AR

(1}) C/EBP gamma 3#F2] @& 2719 M4 A gltel A 718 AS &4 5 d0ed low
ND AHeldodAles A dde] "7t §l3ls. high ND A elelA C/EBP gamma
FAAe] HEHe 7FAsg on, 3% Ob/Ob knockout mouse?] FA A AW A Eo A
C/EBP gamma frdxbe] o] g A ddH= AS & F dAs. 22 C/EBP
alpha T4 TAHG FASHA HRX AL4A-FF AHZEo|=9 A& Ob/Ob knockout
mouse?] §-44 AW AxeA C/EBP gamma %9 Ldel| ¢S nAA &S

Ps o
o A%

(th low M4 XA Resistin®] 44+ &
ND Aol A& dd ol w-§ Frtehe=
A M Ao A resistin AR WH
w2} 2] gk ko] nl#Esle] resistin AR WE %] FlEE AL & F AL
(Z}) leptin F-AAF] W& high M4 M3} 2712] ND HE|olA v-¢ 7343 AS T
Ob/Ob knockout mouse?] H-A4 AW A EZ]A leptin FAAe] HHUL AA Feo

2 AW Ao BT v Frskel o™ M4E A el dkele W control

& - AAsE AS BT high M49F low
o [e3Kez]

AL 4 9 AL Ob/Ob knockout mouse® H-A &
A Fel vlaste] w9 o} M4E A 39S

i
=
Ky
i)
)
o

(o3
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F7Fske e HAFIAE.

(vh) adiponecth 12 high MAE Aestale W Skt ov A Aol A a3

T AL BAFSE. 53] Ob/Ob knockout mouse?] F-A A AW M oA adiponectin®]

§i —8— control mouseA BA L AAEAA L oF 1/4 A=A oH low MAE A 23

S o o] ‘3 ashE As Ve S

(mh) ADD/SfbplA 4X} W2 adiponectin A& WA A H] 52314 high MAE A €
st WW controlw Bth v FrFeglo umA| AdwedAeE o fAskeE s e
W, 53] Ob/Ob knockout mouse?] F-AHA AW Mizolx= 1 T3 Fo] A4 mouse
Hod v w9kom adiponectinol A &= ©¥] high M4E X2 31%S W ADD/srbpld
AR Edo] Had As HEHES.

(A} PPAR gamma F3AFe] WL 2719 M4 273 low ND HE|7oA S8l o
high NDE g3t A& toA dEgo] ZAAadtE AL HFAL. Ob/Ob knockout
mouse?] HF-AA AU MAEo|A PPAR gamma +AAe] W& & control mouse®| W] 3}
of 4% #Hasgo Held M49] o] wel PPAR gamma?l 3% @& ko] ¥

ok

g}
=] =] - o] A~ [e]
gl As T AR5

o rﬂEF

= AFZEZAE T AW T 2 dHEEHE T8 FAAe] g e Ul AW Ax
oF B AW AEAgA A2 H2A YeERYE M4 Aol mE fHxte] iy wWsle] o
e AN AXNA Aok ASE % AL
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T Al B Tk HEATLES R 71 e
(O‘jl,:_ - 4 THTFs3E (,6> €7HE "Ho
R EYE
HA U SHK - N2 M 2 AESIE st =2y =5, AN U HYSS
=0 Fel W FH Jlel HEs, | | DS 22, H ZA A2
AE20/S9 s22 24|20 EE3 AEIR0ISC H, HA
A 22| @ o SM)|50 HES
HE Jls sy
ENIEN B EVEEE)
SR HANIL(T 2T, B
A SDH: 21I)o ZA Y BH AMA
YR BA-== |* In vitro HAHLE S&t 0l Xl &+
JTE— HASOIXHZOIS B2 100 " ET SOAHZOIE gR 2
o1 H 0l DI %|= g’:a'OI HY 240 0Ixl= OI_T I 9| cytokine =HI| 0l
- = gg 24 OIXl= S+
gg a7 YX SO0IAHZOIE &8
1%} S&0| T HZR2 ME =J|0
o1 0iXle o
L EEETE
ooy | 1 3R 20IMS HE Sa=A
2009 2HOIAIS HE SH24
) AHZO0ISI 14|, JPME U o3 MEE S
MAIA 0128t SHI HAI|SO 100 oo _
ZEEINE 2 | OIXE Y& &7 ZIF00 DIX=E 22 =4
o AT AMNSRO DX Asr 2A
DIRlE 98 o3
SENTNEE (313-L1)=
R3S S 08, X HA-==
HABL-FE L g1 ma-xs AHZ0/S) ZEIZOIZN XISH 2 =8t
AHIZOISEX | xgMZol DX Pa =X SA0 Oixl= S o
CAMATE X Ma-z& ageolcyp| 100 7 TFE AT (Leydig cell)
glokol Dixle | ZEMTO 0TS 28 2A cultures 01= el S
o e | == = S= =T HA-ZZ AHZ0/=9
o5t o4 OIM AT AHZO0ICEARE

=
F

o 2
SEX0 OIXls Sg o247
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