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Changes in Corpus Cavernosum after Partial Bladder

Outlet Obstruction in Rat

Kyo Ik Mo, Hyung Il Lee, Kyung Seop Lee

From the Department of Urology, College of Medicine, Dongguk University, Gyeong-

ju, Korea

Purpose: Abnormalities of the relaxation and contraction of the corpus
cavernosum can lead to erectile dysfunction. Therefore, we induced a
partial bladder outlet obstruction (PBOO) in male rats, and investigated
the mechanisms of penile dysfunction with endothelial nitric oxide syn-
thase (eNOS), vascular endothelial growth factor (VEGF), endothelin-1
(ET-1), and apoptosis of peri-vascular smooth muscle and connective tissue

cells in the corpus cavernosum.

Materials and Methods: PBOO was induced in 13 Sprague-Dawley rats
by placing a 25 gauge needle sheath around the urethra, then ligating
the bladder neck with a 3-0 suture. Three week after surgery, distal penile
tissues were dissected for immunohistochemical staining, immunoblotting,

and TUNEL staining.

Results: The expression of eNOS and VEGF were significantly decreased,
whereas the expression of ET-1 and apoptosis of perivascular smooth
muscle and connective tissue cells were significantly increased in the

corpus cavernosum.

Conclusions: The significant increase of ET-1 and apoptosis along with
decreased eNOS and VEGF could mediate erectile dysfunction. (Korean

J Urol 2008;49:160-167)

Key Words: Partial bladder outlet obstruction, Endothelin-1, Endothelial
nitric oxide synthase, Vascular endothelial growth factor,
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AR ZhdA & AAsl el Paraffin waxe 42014 xylene

ofl sh%uk @b AASLH paraffin wax7} A A% 224
L ethanol (9%, 96%, 70%) =2 T3HA1Zth WelAl zhAkst
¥4 (endogenous peroxidase)2] #AlS WAst7] ¢4l 3.0%
H0, &840 2 Helst $ 3027 Aol B8l o] %
zZ2AS 325 F5EE AF8 F microwave oven (650-
720W)ollA] ##3 9)+ Tris-EDTA buffer (pH 8.9-9.0)0l] 10%-
7 97HE % 7 Ho] 50mM NH.Cloll 4] 3052-7F Wb sl3i et
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1% BSA, 02% gelatin®} 0.05% saponin©] %! phosphate
buffered saline (PBS; NaCl 137mM, KCI 2.7mM, Na,HPO,
10mM, KH,PO, 2mM, pH 7.4)2.Z A%3t F 2% bovine
serum albumin (BSA, blocking antibody)& AF-8-3}o] humidi-
fied chamberol| ] 3 A|7F 5QF HFG-AIA A ] v]So] %]
ol 7ZA3%+s wrAskgch. Blocking antibodyS #|A 3k % ET-1
of] 7Z%¥}+= mouse monoclonal anti-ET-1 (1:1,000, Sigma,
USA)< 3] 48 2382l 0.05% BSAE E33t 0.02M PBS
2 FAAT SHoll 4°Coll A 16-18A17F WHX| &t =24
Ae WAaelA Aol AedlA 1A7F WX 1%
BSA, 0.2% gelatin®} 0.05% saponin®] % PBSE A W
AFgE 3 o] x}gkA| 2l biotylated universal anti-mouse, goat®}
rabbit immunoglobulins (DAKO, Denmark)ell ¥H&-A]71 3
PBSol| &7} 30&7F WAsksivh 23 A5 thA] 1% BSA,
0.2% gelatin?} 0.05% saponin®] &-F% PBSE Al Hl A&
3 PBS ¢F] streptoavidin conjugated to horse-radish peroxi-
daseol] 305-7F HF2A17] & PBSE A ¥ AHslgich Al
% 0.001% hydrogen peroxide”} *3¥+%  diaminobenzidine
(DAB) &4} WhGAZA ) 33t dnl7stol|A] odAe] 2
HeA GRlsliA 4 Az F AT vy Eitol

2& Foll Hlo] Bk3-5 $AA7Z] $ ethanolol] THA|
2 971 ©<°A7] 3L Eukitt (Fluka, Germany) S ©]-8-3}
o EYt3ich ET-19 AR == 3k W o] odFAfol o3
1008 AJofol| A s} 3l ).
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4. SDS-PAGE®} Immunoblotting

1) SHolMAZZQ HHUA 22| vi3] 2 AHAZF
B 273 A z2] S #3to] 8.5mM leupeptin, ImM phenyl-
methylsulfonyl fluoride, 0.32M sucrose, 25mM imidazole,
ImM EDTA, pH 7.29] $H& o] &3] =& E 7] (poly-
tron, USA)oll Al 102 &t 245 FASeldeh dolsle
22 gNLe Aliquots?] el E —70°Col] AAs} e}

2) M7|HE AU AHM: SDS-polyacrylamide”d-S Laemli ®}
ol upg} 6-12% A AF-E38}3 Coomassie (Coomassie bril-
lant blue 0.3g, 2-propanol 200ml, acetic acid 80ml, H,O 640ml)
SHo g JAE It

3) Immunoblot: A1 7]%3-g0] v EntE Ho|ghx&HY
(50mM Tris-base, 380mM glycine, 0.1% SDS, 20% methanol)
< o] &3}o] 400mA°l A 16-18A]7F 53t nitrocellulose (NC)
o] Aolslich Aol7} Erh Ponceaus S £ (0.1% (w/v)
Ponceau S, 0.1% acetic acid)> 2 157F sl 127 B2
g Ajsto] A o] S #9lslgivk. NCE TTBSEH (10
mM Tris-HCIl, pH7.5, 200mM NaCl, 0.2% Tween-20, 0.02%
NaN;) o2 A-Zol|A] Z47F 1087 vl A= FAlsha, 22
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SHoZ 247 T] HEgAIFTE 4°CollA] 16-184]7F 1t &
e} 2] mouse anti-eNOS affinity purified monoclonal anti-
body (BD transduction laboratories, 1:2,500), mouse anti-VEGF
affinity purified monoclonal antibody (Santa Cruz biotechno-
logy, 1:1,00005 *2]3F & 50mM NaClZ 1087+ FAlst 2
TTBS $Hoz 1087 vl = ©f FAlstsich. HRP-
conjugated secondary antibody (DAKO, P448; Santa Cruz Bio-
technology, SC 2031, 1:3,000)2 *]2] 3 enhanced chemil-
uminescence (ECL) system (Amersham Pharmacia Biotech, Little
Chalfont, UK)<& o]-&ste] wAub-g-5 friskqich. ECL
system2 2 UEFt immunoblot 413 & Scion image software
(version 1.59)5 Ab-£3lo] X3kl v}, 72 meanstSEE
FA g o EAEE Hel= Student s t-test (unpaired) &
AH-E8te] pgkel 0.05 mRHl 7 A 22 ou|7t Sl
Ao & 3l9drh

5. TUNEL stain

endogenous peroxidase 4 5‘;’ ‘HOJFE g = —g-a}o]##
equilibration $FZA]ol] E3L UpA] TAT Z4=oll 2F-8-A]#A stop/
wash 2+ AJol] E9kr}. Anti-digoxigenin-peroxidase —'?— ul-&
& £d}o| ol Wolrgl & DABE peroxidaseE HHAS}Y,
ot SANETS TIT 845 tXgte] S/ &= PBSE

Agal et

1. ET-1

o] A ZellA s S HolA ¥ ()
(Fig. 1A)Q] Wk 35 F<b W32l 43 A7 ATl

A o}F et W (+++4+)S B} (Fig. 1B).
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2. eNOS

Immunoblottingol] 4] eNOS+
Ebyrom gl el oks Z"**Wl el Ag¥ B -tubulin
55-65KDacllA] 593 Fo & &el=] 9]} (Fig. 2A). Z&T
o vl3ll 35 Fe WFFLEA NS A7 A¥TellA] eNOS
o AR T 533:114% 2 A elkorn] BAHo 2
Jul7t A= AL Z ebskt) (p<0.05)(Fig. 2B).

3. VEGF

140KDa¥] single bandZ L}

Immunoblottingoll 4 VEGF= 49KDa9] single bandZ 1}
\:,],1/)\1-013:] (Fig. 3A), =zl H|&l 3F ZoF vbsdX 2glg

< A7l Aol VEGFY] HAAEE 7H7F 47.7+42.9%
2 A vepgon SAH R Sulrt 9t (p<0.05)
(Fig. 3B).
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Fig. 1. Immunohistochemical identification of endothelin-1 (ET-1) in corpus cavernosum of the penis. ET-1 immunoreactivity is present
in the endothelium of the small vessels in the corpus cavernosum. Rats with partial bladder outlet obstruction (PBOO) treatment showed
increased ET-1 immunoreactivity (++++) (B) compared with sham-operated animals (A). Sham: sham-operated animals, BOO3W: PBOO

treatment for 3 weeks. Scale bar: 50 «m.
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Fig. 2. Normalized expression of endothelial nitric oxide synthase
(eNOS) in sham and partial bladder outlet obstruction (PBOO)
rats. (A, Upper panel): Immunoblot reacted with an affinity puri-
fied anti-eNOS antibody reveals a 140 KDa band. A-tubulin was
used as an internal control. (B, Lower panel): Densitometric analy-
sis revealed that eNOS immunoreactivity is down-regulated by
PBOO. *p<0.05.

4. TUNEL stain

HgEToll el gk HPFA A Eoll A 9] Al EAA
Ao AR Y2TS JFo AoHor EAsgt
2071 ©]4+e] TUNEL FAAEEo] JAE M ++++2, 10-20
ME +++2, 10-570% ++2, 17] o]4+9] TUNEL A A E
So] W45 +Z, TUNEL SAAESo] 2857 okom
-2 Aoslde). vlzT9] @il A= TUNEL FAAE7}
HHE A ok vk (Fig. 4A), 35 BQF HEukaZ 7|
< A A TellA s g35919] A=A (Fig. 4B)7
2T (Fig. 4C)0llA] 27t (++)2] TUNEL A A E7} 925
e},
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Fig. 3. Normalized expression of vascular endothelial growth factor
(VEGF) in sham and partial bladder outlet obstruction (PBOO)
animals. (A, Upper panel): Immunoblot reacted with an affinity
purified anti-VEGF antibody reveals a 49KDa band. A-tubulin was
used as a internal control. (B, Lower panel): Densitometric analysis
revealed that VEGF is down- regulated by PBOO. *p<0.05.

)

At} Blanker 5'%& o], vluk sl e g =4 AdaA
8, PN, T Sol WAARA AR
), o] T FFQEZFAAL thold ojo] F WiZ w7 R
ol] et B2 Y% (relative ratio; 1.8-7.5)7} Ecbx KH1s}t
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A, AR Adu| G =2 ol A 4 22 ol u]&) nitric oxide
synthase (NOS) B! NO2| Z+&7) Lo} S48 A HEE
9] o] gl A7} HFAIElo] BI7|E A o] A7Ichs sFA o)
th 715 dogla A Yol A S HE
=9 olgte] FH &S 3]"‘5 AL olml 2 deA i
ol7lell= NO7F F& =4 QIAksle] ¥ A 9lrh. NO=
L-arginine 2 2 K€ NOS°1] 3 71Ae] Fe 2 A=)
o| g A AAE NO= AE WZE Eo7F T guanylate cyclase
(GOE FAA7IL BA3kE GColl &3l guanosine tri-
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B J o Fig. 4. Apoptotic cell death in the
‘ g R P corpus cavernosum after partial
?Iham | s q d 2‘1'1 E PBOO/?W-.,'V"‘ o """ )\J )’j} Y, bladder outlet obstruction (PBOO).
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