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Effects of Gamimajeonojahwan Extract on the Sexual Function in Male Rats
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To evaluate effect of Gamimajeonojahwan(GMOH) water extract on sexual functions, we orally administered
GMOH exract(1,100mg/kg) for four weeks in male rats impaired by 2,3,7,8-tetrachlorodibenzo-p -dioxin(TCDD)
and ketoconazole(KZ). And we investigated the sexual behaviors such as mount latency, mount frequency,
intromission latency, intromission frequency, ejaculation period and ejaculation latency. Serum testosterone
concentrations also are evaluated in GMOH- and/or vehicle-treated male rats. The results were obtained as
follows: GMOH inhibited the increase of infromission fatency by TCDD in male rats. GMOH inhibited the
decrease of intromission frequency by TCDD in male rats. GMOH inhibited the increase of ejaculation latency by
TCDD in male rats. GMOH inhibited the decrease of serum testosterone concentration by TCDD in male rats. GMOH
inhibited the decrease of serum testosterone concentration by KZ in male rats. These results suggest that GMOH
water extract is active in improving sexual functions and protecting a decrease of testosterone concentrations induced

by TCDD and KZ in male rats.
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1,100mg/kgd =EFE AT H9 $ F mounting latency,
mounting  frequency, intromission latency, intromission
frequency, ejaculation latency, refractory period &3 22 M &S
(sexual behavior)& ZAI5I9Cm T €& U testosterone &

EE ZAlolod /AT 2BE FWol Biske Biolth

AE L

U EES FF 200-250 g HQ]9] Sprague-Dawley7| 834

g 9 A2E 5251 BTl ABA B0l HEAU £ 4
Soll AHg3IATH
2) otz

Aol AGT MKEHHEFAS ABrHekal S ThE o)
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Table 1. Prescription of Gamimajeonojahwan(GMOH)

story oty &g (DIEEx45H)
A Radix Ginseng 6.67x45=30.01
EEF Semen Cuscutae 667x45=3001
SR T Fryetus Torihis Coidn 667x45=3001
REE Herba Epimecin 6.6/x45=30.01
AT Fructus Schizandrae 711x45=3199
SR Herba Ephedrae 711x45=31.99
BET Semen Strychni 4x45=18
= A 202.02
2. giH

1) AEHI Hx
MREST R 458 BEQ 2020252 244 EAESAA
ol €1 d471& 226
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oA 24A17F BSAAZEGI 245.23g0) B ABE It
2 Yz
Croup  ==zami) £0i82 E0i71ZHE =)
Control 10 saline 28U7HB3N) EFEN
GMOH 10 *100mg/kg 282742830 BLEN
TCDD 10 25u9/kg 14 282 £E04(23)) 24U £04
KZ 10 100mg/kg 15Y-282(1431) SZUHF04
GMOH + 10 *.100mg/kg 2827H28%]) ATE0
TC0D +25ug/kg 14 28 E0{( 29( EéLH =
GNOH+ 0 1,100mg/kg 287H283]) BTEN
KZ +100mg/kg 150' 28(143)) E7‘LH%E—01

3) ok29 Bo 9 #¥HE A9 HE
Sprague-Dawley7] &43 #841(200-250g, 6-85°8)of] 1,100mg/kg
MREERFALE 477H28Y) dLK0 % MYl 13] Z7Foslil

ZFE20] #t BRY Y7180 A= 53

AlEE HAIBINEEL IE SEole A= 8ol Flal ALES
89! salineg FAGIRICE B &aA dEo] 2t SE2 ether
0 & Buisweg S Mgsli €48 2aloldirt

4) Ketoconazole(KZ)3} 2,3,7,8-tetrachlorodibenzo-p-dioxin(TCDD)
9 &

KZE= 100mg/kgl] s E A9 A2 & 1513} 28Y0] &
ZUE T3 e TCDDE 20u8/kgd 5T E
A 143 24U E T8l
5) Sexual Behavior® &4

OHES 171Y Sl W SAIPE] AP 24] Alolo] QT 4

RS 1HIE BHE FEIE AakE USRS cage(60x50x30
em)ofl Ei T 30_?} ’8‘%‘3%% BEBIECE. G2 AIEAL
12FE0 SEEE SudEs £&85 FUE fol AF 8417
Mol estradiol propionate 20mg/kg, s.c., A8 6A17F &=
e
@} mounting 2143, intromission?] 34, e]aculatlon,] o= =R=1-1
1515} IntromissiontFH oAl 7891 AKX & backward
jumping} penial lickingE #dh= A% ejaculations £HIgF A
oF 1751

postejaculatory interval't A 3I%Ct

progresterone =

. TES} mounting latency, intromissionn latency,

® 80159
- mounting latency: 2t~E ZiEFAIRIY| W= AIZHEE £7{0| &
Zio] S0l 22let= #E9 7HAI7JP<I°I Alzt
-mountlng frequency: & x9| AtelE & ufstx| e mounting Sl
- intromission latency: & ZX2| mountingoi|A{ &FCIAIDFX|Q] A|ZE
- intromission frequency: Z|Zx9| AIXZA intromission2| 314
- gjaculation latency: %|Z 2| intromission0{iAM AIEZ7IX[2] AjZ}
- refractory period: AY % mounting, intromissionS 2| M=
RNZH7ERI 8] AJ2}

6) A& Testosterone®] &4

0900281 12:007HA] e & g7 flollA gde S1A7I5L
d8e denh EES 24E mizk 70eCold  HEsich
testosterone®] T Amersham (Amersham, UK)ollA] Zhoj &}
= RIA kit (TRK 6009)F ZZ =0, RPN1910-29] column©.Z
testosterone®} dihyrotestosteroneE 218t & 2415194} & &
O] testosteroneE diethyl ether® FE6IL HAXRAIZI &
iso-octaned!] =01C}. Iso-octane Q.2 HE A7l 21719 column
=] 01%6‘}@1 T GH ZEEE 717 Bl iso-octaneS 7
ZAIZ1& 0.05M Tris, pH 8.0Q! 91-5%0_1,40{1 =01l tracerT
[3H]-testosteroneg H7elcl. 71 & anti-testosterone@HA| & &
7V81 AL, SHA| 9F ARl 022 free testosteroneZ charcoal 2 A
Aol SR ZAekE WARIY YO F testosterone®] ST E &
o).
7) EAE RNEl

ASEZA MO EAA AT]e Stat ViewTM (Brain Power, Inc.,
Calabasas, CA., U. 5. A)E AE8l0 computer (Macintosh Ilex)
2 XNk e p-valueZ} &gk 0.05 015101 % |Igr A}
O|2 THESIRAL UERIY EH2 meanzSERE oI
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1. 24 =0l SAo] nixl: @er
ORE(UE ME W B Ax) U 717P<4T) Qo) =
o] A% SHIGCE MRESETAT KZ8 S48 7o 7
Az £l BISI RIS A0I% LIERIA] SX9kOLE TCDD
1 g RS FolAlE 35, 458 742t 308g, 308.5gC.F T
Ei 339g0] U5l RS TAT LERIOH MIREEETA
S B8 FoiSl ol TCDDE T Roish 23 R4S U

ZIAEL

ERAAL 223kOLE thEstol Bigled |8 At UERILE K28
O Roidh 23 REST AT KZ53 HE Soigh £ 24
1= BRI vIskd {98 Z01% UERNR] &UTHTable 1).

Table 1. Body weight change during the experiment
Boay wegnt Q)

Group vieek week 1 week ? week 3 week 4
Convo 240539 295038 3730458 339C+b5 353062
GvO: 2380459 3030+3C 33HC+33  35ChH+22  3565+22
oD 420235 304034 3040+49 308047 308582

KZ 415832 789047  3'65%38 3340+43 3525263
GMO~TCOD  2455%38  29/5+49 306047 3'"6:67" 2933462
GVOv+KZ  2425%31 2965134 32044 3965462 331556

\Lmoer of exper ments D GVOre Gar 'ra goroahyan (uvvuf') water exracts(1.'g/kg)
sas aam ~sleed cray to e ra's ga'y for 28 days TOLTi 2378 eviack orodibenzo-
s oo OO0 (Z0ug/%Q) was adT mserec oray 10 e mouse o the 15 day and

78 cay aer exper ment pegnng. </t Kelccenarc elky) (C.}g/«g) was adminstered
cay

y 1 me Touse ‘or 15 days oT 4 day after experment pegnrg. GVCH+TCID

it extractsitg/«gl was adminstered crady to e rals, caly for 28 days
o TCOUEC ug/kg) vias agmostered Cra'y o the mouse on the *Eth day and 28tn
cay aler experment tegn~g. GYOH-KZ GVOH waer extaciitig/kg) was
agmiosieren oraly o tre rals, gay for 28 days and KZ(C! g/xg) vwas adminstered
cray ic o tre mosse for fH ogays fom ‘4b day after expermen begning. t o

sgtcanty aterent "or“ tra g e of comror greup 't (005 wir Student's tiest
2. MERESH A0l 7S B A7) FAHol nxs g8
47 MRBEEH TR £&8, TCDDS KZ& Foigh &

Zliz ¥ griel Eﬁ(tesﬂs) Y
vesicle), 7Hliver)2 &5 FAH
HE Fore Agd, dd,
16.0gC.2 LIER} ThE 0] HIkd 8zl LERIEE 1
2Lt TCDDS} MkFBEEL FA FEES HE Fod 29 1Y
H, B, 749 A= 2zt 0.35g, 0.66g, 151822 TCDDE &
ogh 3= FOSH Aol LIERAA] 2Rt QuLt AT ol vlgla]
Foeh Aol LIEICE KZ BT, KZ9} MRBER AL HE
BoolMe ug AHd, 8, 71 BAH tisled f9$ Alo]
7 UERAA] QK Table 2).

TS AA

M (prostate), & ‘é(semmal
A5Iict 21 23 TCDD
A 7H2h 039g, 0.64g,

v
=
TJ
=2
So15)
=)

3. MEREEEH FHO] Helsol vile dg
1) Mount latencyol] u|X]i= @&k
Mount latencyi= 571 F 71 ¢ #2) E9of Selele 8

g 7l UEA mMRESER T 2E
Fo79] mount latency= thAE o) HIGH {9
AolE UERIAL @ittt TCDD ©E 2679 mount
latencyl 44042 VIEI} iR ol BIskd O 7 £7181 0
IEESHFAL F&EE0 HE FOIF2 SIL1EEZE UER}

TCDD ©h& 23} tRTol Hisledl E71519 20 EA41F 0]

S MAHA S Al7E
E J/} KZ =

F"

"On‘

% b4y B8N A & v - BES
FAE 2 LERIA SUTE LS MRESEEFA FE230 KZ

HE Eoj79 mount latencys 617.8% 2 LIERL} KZ 50] 7ol
Higlod S5l oLt 942 LIERIA] RQtcHFig. 1).

Table 2. Effects of GMOH on testostrone-related organ weight in
TCDD and KZ administered rats

Growp Organ weight ( g )
testis prostate  seminal vesicle liver

Control 173010 058£0.05 1.28+0.05 136204
GMOH 175003 067£0.10 125+0.09 128201
TCoD 1758002 0.39x0.02 0.64x0.04* 16.00.4*
KZ 1712004 047£003 119+003 141304
GMOH+TCOD  1.54+011 0.35+0.02* 0.66+009° 151205"
GMOH+KZ 163+0.11 0.37£0.02 1.00+0.08* 15008

10, GMOH: Gammajeonmahwan GMOH) water extracts(1.19/kg)
the rats, daily for 28 days. TCDD: 237 8tetrachlorodibenzo-
p-dioxin{TCDD) (ZOug/kg) was administered orally to the mouse on the 15th day and
28th day after experiment begining. KZ Ketoconazole(KZ) (0.1g/kg) was administered
orally to the mouse for 15 days from 14th day after experiment begining, GMOH+
TCED : GNOH water extracts(1.1g/kg) was administered orally to the rats, daily for 28
days and TCDD(20we/kg) was administered orally 1o the mouse on the 15h day and
28h day after expenmem begining. GI\/OH+KZ GMOH water extracts(1.1g/kg) was
administered orally to the rats, dally for 28 days and KZ(01g/kg) was administered
orally to tre mouse for 15 days from 14th day after experiment begining. *:
significantly different from the value of control group with p<0.05 with Student's t-test
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Fig. 1. Effects of GMOH on mount latency in TCDD and KZ

administered rats. Number of experiments: 10 GMOH: Gam\ma;eonolahwan GMOH)
water extracts(11g/kg) was administered orally to the rats, daily for 28 days. TCDD:
2.3,7 8-tetrachlorodibenzo-p-dioxin(TCOD) (20ug/kg) was administered orally to the mouse
on the 15th day and 28th day after experiment begining.  KZ: Ketoconazole(KZ)
(0.1g9/kg) was administered orally to the mouse for 15 days from 14th day after
experiment begining. GMOH+TCOD : GMOH water extracts(1.19/kg) vvas administered
orally to tre rats, dally for 28 days and TCDD(20ue/k@) was administered orally to the
mouse on the 15th day and 28th day after experiment begining. GMOH+KZ: GMOH
water extracts(i.1g/kg) was administered orally to the rats, dailly for 28 days and
KZ(019/kg) was acministered orally to the mouse for 15 days from 14th day after
experiment begining.

k=1

2) Mount frequencyol oJX]= P&t
Mount frequencyw A& Y (intromission) & wj7}A1<]
LA MERESRFRY KZ o= &

HIgkd RS 37 VERIA] gdict. I

FaojFollA] mount frequencys= 94HOE tha

mount Sl¢E A=

TollAtE thE ol
L} TCDD =

o 30730l visiel JFASHA ZASKETE kBRI
TCDD g £ 79 mount frequency= 121128 TCDD t

5 EolFol vlgld 7151800 EAFO 9942 LUERIR
ESITH(Fig. 2).

3) Intromission latencyoll blx]= Hgk
AR A
7Hg VERIE UEM MKREEL T KZ b RooliMe
tZE ol Hlgle] 7S H37E LERIA] iRkt 12iuk TCDD

Intromission latency= % Z9| mountofl A

- 1412 -



MERESER TR FEEC] it AR H71s0l Bl

HHE Fod ol A intromission latency= 1800& F VIERLY THET
77810 vigld |G EVFIETE NMBRESEE ALY
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Fig. 2. Effects of GMOH on mount frequency in TCDD and KZ
administered rats. Numbe of expenments: 10, GMCH: Gamimajeonojahwan(GNVOH)
water extractsi1.19/kg) was adminisiered orally to the rats, dally for 28 days. TCDD:
23,78 tetrac orcdbenzo-p-dioxin(TCOC) (20us/kg) was administered orally to the mouse
on the 15 day and 28 day after expenment begining. KZ: KetoconazolelKZ)
(0.19/kg) vias admnistered oraly to the mouse 15 days from 14th day after
experment begnng. GYCH+TCDD : GMCH wa'er ex ractsi1.1g/kg) was admmsefed
oraly to the ra's, daily for 28 days and TCDD(20us/kg) was administered orally to
mouse on tre 15 day ard 28th day after expenment begining. GMOH+KZ: GMOH
water extracisi1.19/kg’ was admmisiered orally to the rats, daly for 28 days and
KZ(0.19/kg) vas admistered crally to the mouse for 15 days from 14fh day after
expermen: begnng. ~ ¢ significantly different from the value of control group with
(0.5 vitr Student's t-est

2500 4
%
g\ 2000
2 #
o
K
— 1500 4
£ o~
Sy
42
g 1000
2
]
- 500 4
o o 7
ox ov ANy %l gcD A%
¢ oM $C N\ok\*‘ o¥

Fig. 3. Effects of GMOH on intromission latency in TCDD and
KZ administered rats. Number of expenments; 10. GMOH: Gamimajeonojahwan
(GVOH) water extractsi1.1g/«g) was administered orally to the rats, dally for 28 days.
TCOD: 2378 etrachioodicenzo-p-diox (TCOD) (20ue/kg) was admimistered orally to the
mouse 01 tre 15% day and 28t day after experiment begining. KZ: Ketoconazole(KZ)
(0.1g/kg) was adrustered craly to the mouse for 15 days from 14th day after
expenment begmg. GVOH+TCDD @ GVCH water extracts(1.1g/kg) was administered
craly to ‘he rats, daily for 28 days and TCDD(?Oug/kg) was administered orally to the
mouse ¢ the thir day and 28th day after expenme'] begining. GMOH+KZ: GMOH
water extracts(1.1g/kg) was administered orally to the rats, darly for 28 days and
KZ(0.19/kg) veas ad"ms tered orally to the mouse for 15 days from 14th day after
expenment beginng. * # © sgnficantly different from the value of con roI and TCDD
group respectvely wih pl00s with Students test

4) Intromission frequencyol v]X]= Hek

Intromission frequencyi= £Z&9] APHA intromission®] 2l
: VBRI = W24 MkESH ALY KZ o Foddodie
ol Blgld FSE ML LIERAA] @)t vt TCDD
Oﬂ—TLOﬂ/d intromission latency= 9] LIERLIA] 2ot o

FYsHA A on kBRI TCDD ¥E
9] intromission frequency= 8.68H O & L}ENL} TCDD

Il

4mHJ

O U R A W =)
Rolrjmmm

HJ_

rr
i
i)

= Folgo dlsld 7gt 5718 Viehl TCDDd QIgt &71s
BAZ Wolshs 07 Uiekdti(Fig. 4)
5) Ejaculation latencyoll n]X|= @&k
Ejaculation latencyt= A &9 intromissionollA] AV 7HA] <)
AIRME VB E UE2A IRESE A KZ T FoldollA
= tzTol Higkd F9%h Halyt VeREAl e29drth et
TCDD ™& FAFollA] ejaculation latency= 1800KXFE LIER}
LT 6406200 dIske] [ASHA 7161 &4 WA &7
g &SUAHTE MRESE AL TCDD ¥HE So79
ejaculation latency’= 15429&% LIERL} TCDD ©he= Eo] Ho
Hlgld 393t ZAaE LiEhl TCDDoll 9¢t 4715 Z4g W
Sh= AOE LehdrhFig. 9)
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Fig. 4. Effects of GMOH on intromission frequency in TCDD and
KZ administered rats. Number of experments: 10. GVOH: Gamimajeonojahwan
(GMOH) water extracts(1.13/kg) was administered orally to the rats, daty for 28 days.
TCCD: 2.3,7,8-tetrachtorod|beflzo-o-doxm(TCDD) (20ug/kQ) was administered orally 1o
the mose on tre 18th day and 28ih day after experimem begining.  KZ:
KetoconazoletkZ) (01g/kg) was administered orally to the mouse for 15 days from
14t day after expenment begining. GVOH+TCDD © GMOH water extracts(1.19/kg) was
administered orally to the rats, daily for 28 days and TCDD(2us/kg) was administered
orally o tre mouse or the 15th day and 28th day after expenment begining.
GMOH+KZ: GMOH water extracts(1.1g/kg) was adminstered orally to the rats, daily for
28 days and KZ(0.1g/kg) was adm.ustered oraly to the mouse for 15 days from 14t
day after expenment begiring. * # : significantly different from tre value of control and
TCOD group respectively vath £{006 with Students test
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Fig. 5. Effects of GMOH on ejaculation latency in TCDD and KZ
administered rats. Number of expenments: 10. GMOH: Gammajeonciahwan
(GMOH) water extracts(1.1g/kg) was administered orally to the rats, dally for 28 days.
TCOD: 237 8-tetrachlorod benzo-p-dioxin(TCCD)  {20we/kg) was administered orally to
tre mouse on tre Bth day and 28th day after expenment begning. KZ
Ketoconazole(K?) (0.19/kg) was administered orally to the mouse for 15 days from
14tr day after expenme'ﬂ begining. GVOH+TCDD : GMOH water extracts(1.1g/kg) was
administered orally to the rats, daly for 28 days and TCDD(20ue/kg) was administered
oraly to the mouse on the thth day and 28th day after expenment begining.
GMOH+KZ: GMOH water extractsti.1g/ka) was administered orally to the rats, daily for
28 days and KZ(0.1g/kg) was administered orally to the mouse for 15 days from 14th
day after expenment begining. * # : significantly different from the value of control and
TCDC group respectively with p¢0.05 with Studert's t-test
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6) Ejaculation periodol) niX]&= @&k

Ejaculation period= AFY % mounting, intromissions2]
HEYE AN L AI7HE UERE 012 NRESH ALY
KZ o= BoFolAe 2T vlgled |9s Makrt et
A FERCh IEL TCDD @ FojtoflA] ejaculation period=
1810R % thE* 758.9&0] Hlsld F8HAH ZAEI¥Tt. Zeut
IRESH T TCDD HE Fo9) ejaculation period=
1543% 2 TCDD = Fojol Hist] #438Iieut SAER!
FOHE UEhIA BUCHFg. 6).
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Fig. 6. Effects of GMOH on refractory period in TCDD and KZ
administered rats. Number of expenmen's: 10. GVOH: Gammajeonojabwan(GVOH)
waler extrac's(1.1g/kg) was administered oraly to tre rats, daly for 28 days. TCDD:
2.3 18-etrack orodibenzo-p-aioxn(TCD0) (20ue/kg) was adminsiered oraly to the mouse
o~ the 1B day and 28th day after expenment begnng. KZ: Ketoconazole(KZ)
(01g/%g) was adminisiered crally to tre mouse for 15 days from 14th day after
exper ment peg g, GVOH+ TCCD + GMOH water extractst1.1g/kg) was administered
oraiy 1o tre rats, daty for 28 days and TCCD(20ue/kg) was adminstered orally to the
mouse ¢n the 15 day and 28t day after expenment begming. GMOH+KZ GVOH
waler exracisi1.ig/kg) was adminstered orally to tr“e rals, daly for 28 days ard
KZWD1G/KgY wias ad"n nustered oraly ‘o the mouse fcr 15 days from 14th day after
exper ment begning. * o osignificanty aifferent from the value of control group with
p(005 witr Student's ttest

4. TCDD®} KZo] €& testosteroneo]] U|Aj= F&k
1) TCDDQ] Hg}

TCDD (25ug/kg) ¥ & BlZ LIERD testosterone S+
3.0220.36ng/ml At TCDD (254g/kg) T &
EEF 213403 ng/mlz /AT Z4E LIERIA gET) I8
L 3¢, 79, 140l 217} 1.4620.17 ng/ml, 0.36+0.05 ng/ml,
0.46£0.07 ng/mlE 7Tt LA (p<0.05)F VIERATHTable 3).

2) KZ9) @al

Ketoconazole (100mg/kg) 1 F d}E LIERA testosterone
ST 2.96+0.32 ng/miTt Ketoconazole (100mg/kg) Tl &
3080 testosterone FT = 2.49+0.30 ng/mICE {4 &G LIE}
WA ekt 1L 4417, 8AITY o= ZH2E 1.09£0.20 ng/ml,
0.74:010 ng/mlCE S9FF ZA(p<0.05)F LIERY O, 124]

b, 24A)7F Soll= 732} 1.95:0.25 ng/ml, 2.52+0.35 ng/miQE
It A EE s e UEBKITE (Table 4).

190 testosterone

tetosterone &

Table 3. Time course for effect of TCDD treatment on serum
concentration of testosterone in rats.

T.metday) 0 i 3 7 14
Tef%ﬁﬁ“e 3004036 2132034 1464017 036005 046007

2.3,78 tetracr'orodbenzo-p-dioxin{ TCOON25ue/kg) was admi~istered oray 1o the rats, *
sgn.fcanty atferent from tre va'ue of the contor tme at p¢0.05 with Student's t-test

0
i
H
i
0%
e
o
of
fio
M
A
=
=
0
=1
H
rkl

Table 4. Time course for effect of Ketoconazole treatment on serum
concentration of testosterone in rats.

Timethr) 0 05 4 8 12 24

Te?ngs/emff”e 2064030 2494030 108+020° 0.74+0,10" 1.95+0.25 250+0.35

Ketoconazole (0.19/kg) wes adminigtered orally to the mouse for 14 days * °
significantly different from the value of control group with p<0.05 with Student's t-fest

5. IIREEEHFHO] EH testosteroneo RIR= HE

430 IREEE N £EE TCDD, KZ8 Fo¢t
og AFe! FH(erum)S B2I B whkd BN
01835} testeosterone 5sEE EHBINCH I 23 TCDD
A3k 9] testosterone S 04ng/mlE VIER} THAET Ol H]
o] 86% ZtAidlol EAXC RS VERICH KZ 01:“_1‘:
0.6ng/mlQ] testosteroneE LJERH thE o B3 FOlor Z
& VERICE JEu TCDDS NRESL AL HE ot
9] testosterone ET 0.8ng/mle] L& TCDD tE FojTtoll
Hlglel /AT &7k UERICE KZ9 kRS TRE B8
BT 9] testosterone &= long/mlo] =+ % KZ t= &
ool HIgk] RIS 712 LIERATHTable 5).
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Table 5. Effects of GMOH on serum testosterone concentration in
TCDD and KZ administered rats.

testosterone concentrations(ng/ ml)

Group mean+SE. % of control
Control 28436 100
GMOH 306248 1077
TCDOD 040060 140
KZ 0620080 210
GMOH+ TCDD 08+0.09(#) 280
GMOH+KZ 1.6+03(8) 563

Number of experiments; 10. GMOH: Gamimajeonojahwan(GMOH) water extracts(1.1g/kg)
was  administered  orally to  the rats,  daly for 28 days. TCDD:
2377 8-tetrachlorodibenzo-p-dioxin(TCOD) (20ue/kg) was administered orally to the mouse
on the 15th day and 28th day after expemment begining. KZ: Ketoconazole(KZ)
(0.19/kg) was admmnistered orally to the mouse for 15 days from 14th day after
expenmen begining. GMOH+TCDD :© GMOH water extracts(1.19/kg) was admmrstered
orally to the rats, dally for 28 days and TCDD(20ue/kg) was administered orally to
mouse on the 15t day and 28th day after experiment begining. GMOH+KZ: GMOH
water extracts(1.1g/kg) was administered orally to the rats, daMy for 28 days and
KZ(0.1g/kg) was administered orally to the mouse for 15 days from 14th day after
experiment begining. *#& © significantly different from the value of control, TCDD, KZ
aroup, respectively, with p(O.C5 with Student's t-test

5 g URE oA’y
H, Y012 GfIKES SHAE olo] LS, FERET, R
B, BATE SO BFINL Q. sojstEel X8 wye
T OEQHN AT QHOR thE A2y RS olgidh
A g7 ol aaEYe Bk e 4E8e

2 NURENBED EFEC4MTHOl 2378
tetrachlorodibenzo-p-dioxin(TCDD)$} ketoconazole(KZ)ol| 913}
&4E 84 WA HY)s0 tisid Y EE VERATEL B
e 2 Ve Gl 2E2Y Yol RS BIUSINTE
o S04 WiEE drlsol e I EUE HOl ek
TOE AuHH ZERESS 189%29 #iXlol Foisla] 24X
13092(73.8%), 54 438%)(231%), & S9H(B1%)E 96.9%C)
Enass ZNE d9en, 5ok 7 gy wrigt 427} 3118
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U HQIch WES A, WEX B0 e ANE HEE R
BrgEol WSl wiEt &ifTAE BRldls GiRiRe, B KEER]
Fole MHMHEIEAS, FRERAT EHET&NS SHEE
ol ATFIEALES, WEFEN T FiRES, FiERols i
BHES sheo] Fost 23 16689 A 1102, #1839
#9 TS AT SIRITE K3 22-524]0] o] 2 1508
Bk XA HBREEAS 7IEH0E DIYE Foid ul &
G 64%(968]), 3 24%(368), FT 12%(18H)Z 88%2) E9E
g o X} Bols ALY E840] SUIsHL 718
o] ZaslE ANE YT BT O™, whis, &g, (a7,
HEZ THE AUEES Fodle] 737819 811 & 21X] 6558
(88.9%), =& 77#1(104%), 7 581(0.7%)8] ZIE AUCtT H
5 em®™, o' 9ol T wiskEE YT BamE A U e
#71 Soll theh YAFEITE BuFAUC
2 =FolAe o4, EARL AWAL S, Quizl, UHE,
VAXIE FEF MREEETTAO0] TCDDS} KZo| gl &ake
g BC 0] HAE Aofe} BA testosterone Lol TS Hol§
ZALBIATE Ketoconazole2 Algtt S20llA] testosterone®)
= dA4Es 0-1?6]6}@ testosterone®] & Adldle E
U:IS), TCDD= & AR o] EMBI= flavonoid 227
RIAE 28 JTI_E} pel %‘%9§M1 testosterone®] ¢t
5 a8k uke 7w A
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) 0{0
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0z
ol
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0r & Mo
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1)
o

MUY testosterone® BT, LT
Aol BHg dAlsks Zoltb?.

WA 8715 B Z719 18, Jyd, g, 19 Aol
ek IRESETFAS GHE RARE 23 2 £ 7oe
ROl LIERAA] 93UTHTable 2). THS O 2 =0 HYUE &
HA s
latency, intromission frequency, ejaculation latency, refractory
periodZ" ZARIGCE NMEEHAEFAS 288 Folsle S0t
TCDDE 1423} 289l 22} 1314 Roisle] HelZE e FT
Sigirt. 1 Z3 TCDDE US2E Folgh £& tha gl Bls}

o] mount frequency9] Z+Ax(Fig. 2), intromission latency2] &7}

mount latency, mount frequency, intromission

(Fig. 3), intromission frequency®| ZIA:(Fig. 4), ejaculation
latency®] &7NFig. 5), refractory®] S7HFig. 6)&} 22 N &9
ol o] LiEhdtt. TIEILE KZE A8 A& & 15UMFE 14
Y3t 143 Bolst F2 v ETol Bisle FA¢H i}owo LRt
Al Gt TEvt TCODSE MREELFAE 88 ot T2
TCDDE t=E &gt 2ol H|5)] intromission latency./l bl
(Fig. 3), intromission frequency®] Z7HFig. 4), ejaculation
latency©] Z7KFig. 5)= LIERH TCDDo| 9J8} MRS ZAE
golghs ASE Uehdt) @ SE2E A skrAY
Aeislol HaolA 2ujg vk Al AY BE AMlitol 2HESIo
=4GRk E (androgenic action) tEE= TREESIRNE S AOT7|E B

2T Yr1719} 21} 4 E&(secondary sex characteristics)& 4ol
BABICH. w35} B Sol 2T testosterone g A 7WE
HAE UBOE o]EATIH oxAls SEE 93 AEY
HE A g 3% thil S3EHE (protein anabolic
effect)ol] BB, o] BF YL ER0| F2 HusHE A

)

d)

ZE30] M BRI Y750 viAle an

HidkE 2ol Hr olpist HEERC] HULRE BHlEEd =
AHRFZ 52 EQ! gonadotropind} W S 2 EQ! testosterone?]
S duwls Ho ZLECE & aging factorol] QEHO T
HHSERY 7t ZAackd ol HlEidle] HurlE e U]
RIE7} E01E 0i0f] BI8HAT impotence?] whlo] F7hecy 1
Yedd et AgdA TCDDSE KZE Foist o4

testosterone S FOSHA 245l (Table 3, 4) Bookstaff &
23} Engelhardt E%0] 218t A3} YASIKCE TCDDS} KZ
ofl 9ol L4t testosterone FEoll thSt MIREHER T FE=
9 B FHE FARY) A8t 457 MKBER AR FEE,
TCDD, KZ& th= L= HE Sodt 79 gde 253 =
ZH5Ic I 2 kBT A FES
I} TCDD HE Fo]7+9] testosterone FE+ 0.8ng/mlE LIER}
TCDD ©& Fofat 04ng/mle] kol vske] 100% ol g
2 LERACHTable 3), ©3) K29} MBKERT T FE20 B8
BTy testosterone EEE 16ng/mlE KZ BHEFoiFo| )
S0l So)E WOl A S LIERITHTable 5)
HAZZolA YHO BMAZISS UM SEE (androgen
%, testosterone, androstenedione %! dehydroepiandrosterone
B 2] §719 =i gdaE EXAAH 59 Haldl 7]
ofgicl. Hypothalamusoll 4] 81015 =
hormone (GnRH)s= pituitary glandE A}=6}l Luteinizing
hormone (LH)E &H|5l=H], ©] LHE 1EH] Leydig cellE A}
=251} testosteroneS FHAIEIIL E
control®] B}A]1© Z hypothalamus@} pituitary glandol] 2+&36}0d
GnRH @} LH 3! follicle stimulating hormone(FSH)2| E0|& o
ABICF.  Testosterone®] A gL IMolME 19
Leydig cellolA] X ==, cytochrome P450 side chain
cleavage enzyme (P450scc)oll )3l cholesterolo] pregnenolone
o5 ZXgkE  3B-hydroxysteroid dehydrogenase, P45017a
hydroxylase & C17-20 lyase®] Zhgoll 9J8§4] androstenedione
o] gHd= & 17B-hydroxysteroid dehydrogenaseoﬂ AaiA S

HMOF  testosterone®] TFEOZXIL} I & seminal vesicle,

testosterone - &

gonadotropin releasing

SHA = testosteroner= feedback

prostate X! external genitaliaoll £XW5l= Sa-reductasedl) Sloh
testosterone®] &4 EEeNQl dihydrotestosterone(DHT) .2 &4
S, Alztolu) BIE0lA] testosterone®] ZH target organ
AA7|HOE AR S84 I, accessory sex organ®} BHEa} 7]
dks, 1)1 libidoQ] of7] ol EAoln, 43 459
7} ZAX™0 g5 E o 7sg & ZZXIA)ZITH?. Testosterone
| BYEOT gEEAl erhE AU testosterone] ST 7}
ZHrElo] testicular feminization syndromeS Zel kil feedback
controlo]] 98k LH =5 & XA&31A E30) Leydlg cello] QM| =
2 AayE 3P g ob|shs BARS HoTE.

9] A3jolAl LERS IIRESEL A 2259 KZg} TCDD
9] testosterone =1E Z+HAo thgl W] b= testosterone THA}
oA Lehtes P450 G40 BEE PIMA 337 e S
P£E Om KEE testosterone®] Mol FEES DA A LIERS

ACE AIRSH FOF olo thet g7 Q3 AFRE:

aolr

O
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