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Purpose: Carbon monoxide (CO) is produced during the degradation of
hemoglobin to heme (iron protoporphyrin) and biliverdin, and present in
various tissues including brain. CO is believed to activate soluble guanylate
cyclase to exert its action on the smooth muscles. The effects of CO and its
relationships to adrenergic or cholinergic mechanisms were studied using the
isolated rabbit corpus cavernosal strips, and the effects of CO and NO were
further investigated.

Materials and Methods: Using adult New Zealand rabbits, the corpus cavernosal
strip was carefully prepared from rabbit penis and was suspended in an 10ml
organ bath containing Tyrode solution. When a stable tension level of the strip
had been attained, drugs were added to the organ bath and the change of
motility of the strip was recorded on a computerized polygraph.

Results: Tha NO donor, sodium nitroprusside (SNP) and CO caused a dose-
dependent relaxation of the cavernosal strip of the rabbit penis. Pretreatment
of SNP and CO had no sffect on contraction induced by adrenergic drugs and
the effects of SNP and CO was not affected by atropine. The relaxation effects
of SNP were inhibited by NO scavenger pyrogaliol, inhibitor of soluble guanylate
cyclase 1H-[1,2,4]oxadiazolof4,3-a] quinoxalin-1-one (ODQ) and methylene
blue. The relaxation effects of CO were significantly inhibited by ODQ and
methylene blue. The relaxation effects by acetylcholine were inhibited by NO
synthasa inhibitor L-nitroarginine methyl ester (NAME) and deendothelialization,
but not affected by zinc protoporphyrin (ZnPP), the heme oxidase inhibitor.
On the immunostaining of heme oxidase (HO) in corpus cavernosal smaoth
muscle strip, the positive staining for HO was cbserved in the perivascular nerve
fibers.

Conclusions: The relaxation effect of NO was confirmed, and CO exerts an
andothelium dependent relaxing effect on the cavernosal strip of the rabbit
penis similar to NO. This action is seem to be mediated by soluble guanylate
cyclase, and the actions of CO is also mediated by similar guanylate cyclase
system. (Korean J Urol 2001; 42: 23~31)
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Fig. 1. ‘The formation of biliverdin- IX iron (Fe) and carbon mo-
noxide (CO) following heme metabohsm, catalyzed by heme oxy-
menase in concert with NADPH-cvtochrome ¢ (P-450) reductase,
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T Y o]gz -2 LB H o R AT} (Fig. 4)
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S48 HA 2 AWM CO (0-72x10M)B I3}
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19¢ - —-# control
—& 0DQ 10-5M
100 | - ODQ 10-6M
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- 0DQ 10-8M

% Relaxation

log (SNP) (M)

Fig, 2. Effects of various concentrations of soluble guanylate cy-
clase inhibitor 1H-[1,2,4]Joxadiazolof4,3-a]quinoxalin-1-one (ODQ)
on sodium nitroprusside (SNP) induced retaxations on the sub-
maximally precontracted rabbit cavemosal smooth muscle stnps
by phenylephrine-(5x10-M) (n=8) (": p<0.05).
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AL g918l7] 8] heme oxygenase?] A A2 ZaPP
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Fig. 3. Effects of various concentrations of nonspecific guanylate
eyclase inhibitor methylene blue (MB) and nitric oxide scavenger
pyrogallo! on sodium nitroprusside (SNP} induced rélaxations on
rabbit cavernosal smooth muscle strips (*; p<0.05).
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7. Heme oxygenase HEHM
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Fig. 4. Effects of various concentrations of soluble guanylate cy-
clase inhibitor 1H-[1,2 4Joxadiazolo[4,3-alquinoxalin-t-one (ODQ)
and nonspecific guanylyl cyclas¢ inhibitor methylene blue (MB)
on carbon: monoxide induced relaxations on rabbit cavernosat
smooth muscle strips (" p<0.05). '
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—& NAME 10-3M

—& NAME 10-4M
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% Relaxation

7 8 5 -4
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Fig. 5. Effect of various concentrations of nitric oxide synthase
inhibitor L-nitroarginine methyl ester (NAME) on acetylcholine
induced relaxations on rabbit cavernosal smooth muscle strips

(*: p<0.05).

—- Control
- Znpp 10-3M
—& Znpp 10-4M

80 ' ¢ znpp 10-5M

% Relaxation

Log [ACh] (M)

Fig. 6. Effects of various concentrations of heme oxidase inhibitor
zinc protoporphyrin (ZnPP) on acetylcholine induced relaxations
on rabbit cavernosal smooth muscle strips. The inhibitory effects
by ZnPP were not evident (p=0.05).

dase 'AH Aol R3}A AME]E AlZAchdo] PEEHA,
o gox ofstA A7 dAEE Aol BEFHUG
(Fig. 7).

Fig. 7. Longitudinal sections of rabbit corpus cavernosum immu-
nostained for heme oxidase (HO) protein. Microwave exposure
was for 10 minutes and ABC method was used as the detection
system with AEC (3-aminoethyl carbazole) as the chromogen and
Harris hematoxylin as the counterstain. Positive results appear
dark (arrow). (x400)
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