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Effect of Testosterone on the Relaxation of Rabbit Corpus Cavernosum
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Androgen was thought to be linked te sexual activity in man but it did not identify the
peripheral action and its mechanism of androgen. The present study was designed to determine
the role of testosteronc in the relaxation of the corpus cavernosum. Effect of testosterone on the
relaxation of rabbit corpus cavernosum was investigated from three groups of rabbit; two groups
were castrated and the third underwent a sham operation (control). After castration, one group
received subcutaneous injection of testosierone (testosterone propionate 14 mg/day). Strips of
rabbit corpus cavernosum were isolated and mounted in 10 m] organ chambers. Isometric tension
measurement of acetylcholine {Ach: 107°M) and papaverine (107°M) in the precontracted
cavernosal muscle. strips with phenylephrine (5 10~*M) wesc performed in all groups; conlrol,
castration group (four sub-groups: 1, 2, 4 and 8§ weeks after castration) and testosterone
replacement group (four sub-groups: testoslerone was given from 1, 2, 4 and 8 weeks after
castration for 14 days respectively). The relaxation response of corpus cavernosal muscle to
acetylcholine and papaverine was significantly decrcased in castrated group and restored up to
the Jevel of control after testosterone replacement. ‘The maximum inhibitory effect of casiration
on the rclaxation of corpus cavernosal muscle began to be shown at 4 weeks after castration.

Based on these results, we conclude that testosterone regulates the tonc of cavernosal smooth
muscle through the pathway including cholinergic endothetium mediated relaxation.
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Fig. 1. Effects of castration and lestostcrone replacement on retaxation of the isolated rabbit cavernosal muscle
by acetylcholine {107°M). Retaxation effects of acctylchofine (10”°M} were significantly decreased after cas-
tration. However, (hese prevention of relaxation effect by castration were restored to the level of control with
testosterone replacement, Bach bar represents mean £ standard error of mean from 5 rabbits. *p<0.05, ** p=0.05

compared to control.
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Fig. 2. Effects of castration and testosterone replaccment on relaxation of the isolated rabhil cavemosal muscle
by papaverine (]_O"SM). Relaxation effects of papaverine (IO_SM) were significantly decreased after castration.
However, these prevention of relaxation effect by castration were restored to the level of control with tes-
tosterone replacement. Each bar represenis mean + standard crror of mcan from 5 rabbits. *p<0.05, **p>0.05

compared to control.

e wgAA F Agre] ARGl wet 2743
], 45 oo H o|gAAAG7E eERT
(Ach (107°M)2] ol9A; WET 56.7162%,
13 42.5.5.6%, 2% 24.7+8.8%, 47 10.9+£9.6%,
83 9.1+ 11.8%) (Fig. 1). YA 2% AR/ 3H
g E2Be e A} Achel o) g o 93
T FEye] thaatd uiE esle Ao)e
A9tk (p>0.05) (Fig. 1).

Papaverine (107 °M)cll th 3k A B2 ]

g EE ngdA F o2z vls) FAEY
e ooyl FHaslslon (p<0.05), o] 7
o mRE nAA F Alzkel Augdl mit F
7h3lel, 45 ol G| o of ghel A A7} Ve
v} (Papaverine (107°M)9] o] 7 E; th 2 6501
7.3%, 13 51.2:£9.5%, 25 39.34:10.1%, 475
26.9+12.3%, 83 26.1%13.1%) (Fig. 1). $AZ2
2 AR Ades dAHEZEE S BT A pa
paverineol] 23 oA T HEFo] x:a



1036 AF7), PS5, 52, T, g e, A9y

999t Fro] BT A Y (p-0.05) (Fig 2).

ok
FRANEA HDZ o)ge SANV|E do
e 79 @40z 44 A}S' < Yo Hw
AWe] £¥E o] B SHANA Hg2o] o]
S HA ol&w] A3t ‘3:=1Ji~Q ToEE 2%
Ho|] FFHDR £FL SHo] Ho] &4y
Z = 3A |, olofq Ao By W)
gt} SE = gl FBAlstE Fde] &
B WA BHF30] 93 °75LH°] fgete o2
dEstA 9. o)eid 4d™e) R %A
713 & ), i, A4 A So) 28He
Z A4ste B4 geigoloh ngy o=
F olw dlER o] )2}01 A7IE LA e 3
AstA €k o] F AT AA ““fbﬂ
stedss B2 A7) ol o] ot Ry A e
A &tol dato = YA A e BREo] B}
HAEZEL AN 7o A4, we D 23 A
Ao T FAC dasy, AR A
9 FA B ZAE7 ] g 244 &
o] glovt 3 &7 Aol lEr = Fas] 4y
ol glx] B3 Agolth. AN ARG 2 W
Ao A wrE Y g “} il id )
R, A 28-S Tohd R oz 37w
&0l #HEgdo] RaE T %lt’r‘“""”. E?“.fl‘ W A o]
A TR AFAE FolspE ALY
KA 7} o] Fol AR} °“’°l b= ReiA 2 “, ArgHe
BF dAHza2rxe g A el
2 A BaoME YA SR BZo] )
gol i Eg& 2oz s AgA
G A X BE T3] ALLHE 'ﬂ@ A
LA, AT o EA A ] GBS 2=}
A9 Aoy A9 ) eh‘fﬂ%lﬁ%, 7]
TAEZY FAEACA ozt &N e 28
o AEAHQ FgAWNr)e Basl Ayl
5]_._’5] E‘Il‘?ls
HAE2EE S3AAA A gde] Aaet
7o) Al A marA l ol 24435to] 7)o o
FE WA, Jegalabgol e g g )3
Aerk Ruda Qo 2 daser
TR B A=A o) fae Qe o
ATE Blnd H2d o)28 Rada 9=
Fo9 A Aol n8-& AR & S 47

r.?‘:‘;ﬁ F[F

jad

H7AAF LR Qg Brlswe) Ay} MarE
uls)l @8 oA, YT ER S BREY
A FRHA B2 ojgo] il
7;734 T 2P 1 gle], YA s E o] i
Ao xRN AHH QL 1|
Al%-.% Al*}*o‘h i}
A%‘*f’ﬂ’ﬂ AR EE] 2% A
At Pedfte] Hars]m glupesH,
Ea] ‘E}”S'E’ZH—F-C’ =4 A Noo zHgH
Ad g2 nAdel Rue s 9o Chamness
e MMM AN 159 T SAGAA A
nitric oxide synthasez} 2F43HE B 183, Zavura
T NOBY SRS FAT 2Rl o g
&S WmEli gk e YA zeRe o7
ﬁﬂ'ﬂiﬂ4 o-l of=@lda A wrgol ) YAz =
T g, TGF-B o2 932 m o) By
2 Yol FA T e e SASHA o) A&}
o AA4HYN 272 7lse Bag =xAR}e 7
B2t o7z A GHEER Ages
Aot SR EA HEHZe] A= Bl
wmR o] F7Ethe M2 o] Yehta gl
B AFedaes gl s e el 2797 d B3
A FRAAA HE 2o MAE JHAA Qg
& dEsgoh ¥4 @A o)A Acho
g SN o gP=r FarRn, W
/%'Lv
e

ra&arL_.lo__,#
),.‘ﬁ._i}(H\ﬂi}J

fi.0)
|‘

%% HEPo 2 Achd) 3 2AAH
57}. :g].l?% };l_o]. \d-)ﬂie%c’ Le]
74'611“"41]"] Achol] gl o] gtoff R3HE o 4=
AATH Achd]] A g A AA Y] Ngo G
A e G422 gou Takahashi 52 7| o)A @
HEET AR RE 3 SZ8A YA Achs
Folate] Wg-2 AAg AT, Achel 1] whe
o] FFa¥ g B3 vl ik LA HH o] A 2)
Achell Thet o] gL o)) oA 2] NO Eu)d
T Btk o] M3 Ache] &g R A
e R2Fl0A 2838 845419 EDRFE
s, A8 A Paae Yz 7
A 457 E Ak wepd YA seRe
A HEZAM AR F25104 4448 B9
EDRF2] o] gtwt-g-o|i} 23 & o1 3] 4) F o A ¢
EDRF®] <] gho]] Bedghs & 5= Qi =3 v &
ol FBHAA papaverineS AE8 A9} pa-
paverine®] o] g} 7)1 ‘E}-N;QEE-OH o338k
st
HAEHo R GHEERE Achg B3 WH 4



gAFaRe) B
X ZA o) gur-go gL n A, AR HE
o ojgAld Mgl wr2e L Feste] S
4 g0 ol el ¥% & & o).
TJHER YEEE d9WE FHEAFA B

g M AE

ohid, A RA B2 olLAAE o)
A g 22-E& ﬁﬂo & Qe AoR ARY
o ok Y= S3d 93 wARae)
3+ ‘é”"éi?i%lﬂ gto. A Achg B4 )
oA 2 2A o] Gut-goln}, A A HEZ o g
Aol g R4l P& =T F e RO

A & A7 A3t dAs gl HNA 3
ghad) 39E v 9 gAsget, G
& QAW AL AV AT 490l 27HH, 2
A3, BAAESE ARye] a7 A

4 B

A BEAT o] g7 el
AchZ %@5 L]]:f] )lﬂ A 0] B9t8 (endothelivm
mediated rclaxation)if]- el |2 ol grA
o] Pejafe], 25 D vz AAA B ok} &
7 WA ggoy oldde AR 9F2 A
SRRV E ZRE Rz Aladd.

REFERENCES
1. Lin SN, Yu PC, Huang JK, Yang MC, Chang

LS, Chai CY, et al. Castration may not affect
the penile erection ability in tenns of peripheral

neurocavernous mcchanism in dogs. J Urol
199(; 143: 172-4,
2. o] 4, ¥4, Apomorphine-f-& 7]

g mdda 38 22 24 ‘iiil-ﬂr u
7] @ o dopamine 4= & ol BlAlE d g
) 34] 38 2] 1994; 35: 458-64.

3. Takahashi Y, Hirata Y, Yekoyama S, Ishii N,
Nures L, Lue TF, et al. Loss of penile erectile
rcsponse to intracavernous injection of acety-
icholine in castrated dog. Tohoku J Exp Med
1991; 163: 85-91.

4, B34, ukAd & A, AAE
tosterone®] -7 H A ) constitutive nitric
oxide synthase (cNOS) L& o)l nlx]= 45 (D.
o gl s 88 a7Ak A s 25,
1996; 140.

. WA G| A tes-

A AA BB ol gl v A E G

5.

10.

11

12.

13.

14.

15.

16.

- AFd,

1037

Chamness SL, Ricker DD, Crone JK, Dembeck
CL, Magvirc MP, Burnett AL, el al. The cffcct
of androgen on nitric oxide synthase in the male
reproductive tract of the rat. Fertit Steril 1995;
63: 1101-7.

. Zavara P, Sioufi R, Schipper HM, Begin LK,

Brock GB. Nilric oxide mediated erectile activity
is a teslosteronc dependent event: a ral erection
model. Int J Impot Res 1996; 8: 209-18.

ahda, Wi Aol S A
Fa 3o ‘&f"é’dw% FeASAY &
A, g A 8] A] 1997; 38: 136-45.

. Paick JS, Kim XD, Kim CM, Seo S1. Effects of

castration and exogenous testostcrone supple-
mentation in the penile smooth muscle. J Urol
1997; 157: D46,

. Mills T™, Stopper VS, Reilly CM. Androgens

modulate the © adrencrgic responsiveness of
vascular smooth muscle in the rat corpus cav-
ernosum. J Urol 1997; 157: D44,

Hart BJ. Testosterone regulation of sexual re-
flexes in the male rats. Science 1967; 155:
1283-4.

Hart BY, Waltach SJ, Melese-d'Hospital PY. Dilf-
erences in responsiveness to tesiosteronc of pen-
ile reflexes and copulatory behavior of male
rats. Horm Behav 1983; 17: 274-83.

Clark IM, Gabriel SM, Simkins JW, Kalra 5P,
Kalra PS. Chronic morphine and testosicrone
treatment. Effect on sexual behavior and do-
pamine metabolism in male rats. Neuroendocr-
inology 1988; 18: 97-104.

Gtay GD, Smith FR, Davidson JM. Hormonal
regulation of penile ercciion in castrated male
rats. Physiol Behav 1980; 24: 103-8.
Davidson IM, Camargo CA, Smith ER. Effecls
of androgen on sexual behavior in hypogonadal
men. J Clin Endocrinol Mectab 1979; 48: 955-8.
Bancroft J, Wu FCW. Changes in crectile resp-
onsivencss during androgen therapy. Arch Sex
Behav 1983; 12: 59-66.

('Carrol R, Shapiro C, Bancroft J. Androgens,
behavior and nociurnal erection in hypogonadal
men: the effects of varing replacement doses.
Clin Endocrinol 1985; 23; 527-8.



1038

17, Cunningham GR, Hirshkowitz M, Korenman SG,

18.

19,

20,

21.

Karakan I. Testosterone teplacement therapy and
slecp related crections in hypogonadal men, J
Clin Endocrinol Metab 1950; 70; 792-7,

Prout GR, Keating MA, Griffinn PO, Schiff SF.
Long-term experience with flutamide in patients
wilh prostatic carcinoma, Urology 1989; 34: 37.
45,

Davidson IM. Hormone and scxual behavior in
the male, Hosp Pract 1975: 10: 26-9.

Muller SC, Hsiel JT, Lue TT, Tanagho EA.
Castration and erection. An animal study. Eur
Urel 1988; 15 118-24.

Mills TM, Stopper VS, Wicdmeier VT, Effects
of castration and androgen replacement on the

HE7), HAE, 352, AL, a2, 45

hemedynamics of penile erection in the tat.
Biol Reprod 1994; 51: 234-8,

22, Lugg JA, Rajfer J, Gonzalez-Cadavid NF. Dihy-

23.

24,

drotestosterone is the active androgen in the
maintenance of nitric oxide-mediatex penile erc-
clion in the rat. Endocrinology 1995; 136: 1495.
501,

Mills TM, Wicdmeicr VT, Stopper VS. An-
drogen maintenance of crectile function in the
rat penis, Biol Reprod 1992; 46: 342-8.

Baba K, Yajima M, Carrier §, Nagaraju P,
Mergan DM, Akkus E, ot al, Effect of tes-
tosierone on the number of NADPHd-staining
nerve fibers in the corpus cavernosum and dor-
sal nerve. J Ural 19597: 157: 506A.






