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In ischemic heart diseases, the use of the internal thoracic artery (ITA) as an arterial graft has been associated with
longer survival and better quality of life. However, it has been reported that vasospasm of the ITA graft frequently oc-
curs and increases perioperative and postoperative morbidity. Serotonin (5-HT) plays an important role in the occur-
rence of vasospasm. We examined 5-HT receptor subtypes responsible for the S-HT-induced vasocontraction in the hu-
man ITA. The contractile response caused by 5-HT was mediated by activation of not only 5-HT,4 receptors but also
5-HT, receptors. We also examined the relationship between 5-HT-induced vasocontraction of the rabbit femoral ar-
tery and arteriosclerosis using the arteriosclerosis model of repeated balloon-injury. The contractile response caused by
5-HT in the femoral artery with arteriosclerosis was significantly greater than that in the normal artery. Additionally, we
demonstrated that insulin induced internalization of 5-HT,, receptors from the plasma membrane in HEK293 cells. Dia-
betes mellitus (DM) is a risk factor for ischemic heart diseases. We evaluated the 5-HT-induced vasocontraction,
mediated by activation of 5-HT,, and 5-HT g receptors, in the ITA obtained from patients with DM or without DM un-
dergoing coronary bypass surgery. The contractile response caused by 5-HT in the ITA from patients with DM was sig-
nificantly greater than that from patients without DM. Our findings suggest that when the ITA is used as an arterial
graft, simultaneous treatment with 5-HT,, and 5-HT,z receptor antagonists is useful to prevent 5-HT-induced
vasospasm, especially in patients with DM.
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Fig. 1. Actions of Serotonin (5-HT) in the Human Internal
Thoracic Artery

Fig. 2. Typical Photographs Showing Insulin-induced 5-HT4-
YFP Internalization in HEK293 Cells
Fluorescence images were taken before and 5-30 min after the applica-
tion of insulin (10 nmol/I) . Numbers above images, time of insulin exposure
in minutes.
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Fig. 3. The vascular responsiveness to 5-HT and the presence
of 5-HT receptors in the human internal thoracic artery

(A) Cumulative concentration-response curves for 5-HT-induced con-
tractions in the human internal thoracic artery in the presence of 1.0 umol/1
sarpogrelate (O), 1.0 umol/l1 SB224289 (A), or a combination of 1.0 umol/
1 sarpogrelate plus SB224289 (<>). (@), control. Sarpogrelate, SB224289
and sarpogrelate plus SB224289 were added to the bath for 30 min prior to
the addition of 5-HT. Data are the mean +=S.E.M. (n=5). *p<{0.05 com-
pared with control. (B) Immunohistochemistry for (a) 5-HT,, and (b)
5-HT;p receptors in the human internal thoracic artery. Positive im-
munoreactions stained brown with 3,3’-diaminobensidine tetrahydrochlo-
ride. (C) Effects of sarpogrelate (SAR; antagonist of 5-HT,, receptor) and
SB-224289 (antagonist of 5-HT;p receptor) on 5-HT-induced contraction of
the human internal thoracic artery.
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Fig. 4. The enhanced vascular responsiveness to 5-HT in in-
ternal thoracic arteries from the patients with diabetes melli-
tus (DM)

(A) 5-HT-induced contractions in internal thoracic arteries from the
patients with and without DM. *p<{0.05. (B) Diagram of the 5-HT system

of the internal thoracic arteries from the patients with and without DM.
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