CHAPTER IV
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DISCUSSION AND CONCLUSION

Effects of 5-HT on ¢ tract and rate of the mammalian
heart have received conside. ak _ However, species
Ardie r:;--nses to 5-HT of the
(3 ‘f‘;h y 2d Yonkman, 1954,

\Q:i\<f\“* 5-HT in man has been

ier, et al., 1959).

variations have been
dog, cat, guinea-pi
Tréndelenburg, 196
shown to directly i
Relatively little i of action of 5-HT
on isolated rat hear es on the effect of 5-HT
on the isolated rat lef! p Results of Fig.1 and Fig.2
show the dose-dependent f' ] i] ‘both positive chronotropic
and inotropic reSp previous reports
by other investiéa!ﬂrs -;ﬂiiggins, et al., 1981
ajb.): Gt dis genera*l known that 1n rat atria, the contractile
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technique hav been employed en this stud . The rat atrla were
dlssegdwl’q ayﬂ ﬂ iw sHeM ’qu 1q ﬁq:ﬁ H effects of
S-HT on the rate (right atria) and contractile force (left atria)

are discrete since there is no interference between the right and
left atria. It is seen that the time to peak effect on right atrial
rate was longer (about 5-10 min) than that observed on left isometric
tension (about 3-5 min). Higher doses of 5-HT caused reduction of

left isometric tension within 15 min after addition of the drug (see
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Fig,2) which differed from the effect on right atrial rate (see Fig.
1). This result may suggest different mechanism of 5-HT actions on
right and left atria. The doses of cyproheptadine and methysergide

selected for the present investigation were 0.02 and 0.47 ug/ml res-

pectively because they produced only slight depression on both

right atrial rate and left | , tric tension. As shown in

gide reduced the positive
.d

4 -%from control values.

cight atrial rate between

Fig,3 and Fig,5 cyprohe
chronotropic effect o
The pattern of the
control group and re similar. However,

the different effec >f__ C ‘;»x\\\\\\\ left atrial isometric
tension (see Fig.4 asCle : : »served. Both cyprohepta-
dine and methysergide ab ﬁ%ﬂgs-ﬂ _Ln:!? ive inotropic effect of 5-HT
on left atrial isometri : i:. 56 7su1ts strongly implied
that the positive inotrpp; : 77'-‘k  S=HT on the left atria was
mediated directllv‘ﬂ.‘ : HT-induced increase
it : | i

in right atrial ra effect of 5-HT and
other positive chronotroplc agent whlch was not antagonized by 5-HT

antagonlsts.ﬂl‘ﬂﬁQW?ﬂ Ej ﬁ‘ﬂ‘ﬁ-m stimulation is

achieved have een suggested The f1rst is an 1nd1rect action of 5-HT on
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nervatlag the heart. Such stimulation results in the local release

of catecholamine. The other mechanism is the direct stimulation on

5-HT receptors which could be blocked by 5-HT antagonists (Higgins,

et al., 1981 b).

Thus the effects of cyproheptadine and methysergide in this

study support most of the previous results and also clearly showed
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that the positive inotropic effect of 5-HT on the left atria was
mostly due to direct effect of 5-HT. In contrast, the positive
chronotropic effect on the right atria appeared to involve both
direct and indirect compartments. In order to determine whether

an increase in positive chronotroplc and inotropic of 5-HT are due

f prior administration of
have been studied. The
reduction of right atri » & ! ith propranolol implied
the participation ‘ XN 2 teche ines in the action
of 5-HT on the rig itive chronotropy
should be due to e result observed in
Fig.8, indicated t ial isometric tension
was mainly due to th rdi ve'? S¥ of  =HT without beta-agonist
action. Although the 1 ing effect of cyprohep-

tadine, methysergide or 1d reduced the positive

chronotropic about_S0% . trol yaiuethel¥emaining positive
; ; LY
chronotropic effeﬁ obv 7 be almagonl.ze by individual

antagonist. Thus, tihe combined effects of two antagonists, S5-HT

antagonist ﬂu«gaﬁ}% Hr% WEE,J q\ﬂ %n studied.

Results in Fig, 9 and Fig.11 :‘ndlcated that the pos1t ve chronotropic
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agom.sts, 5-HT agonist and beta agonist, the latter could be blocked
by propranolol. However, no different effect on left atrial
jsometric tension was observed with either combination of 5-HT
antagonist and propranolol or individual antagonist (see Fig.4,6,10
and 12). These results further support our earlier suggestion that

the positive inotropic effect of 5-HT on the left atria was mainly
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due to the direct action of 5-HT.

In order to confirm some previous results that 5-HT can
induce the release of noradrenaline from the storage sites in

sympathetic nerve (Benfey, 1974), the effects of reserpine pretreat-

ment have been studied. Rese is known to be a potent cardiac
depressant (Richmond, g/

/ well as a depleter of neural
storage of nordrenal _1'1 » 1980). The results
depicted in Fig.1 with atria from reser-
pinized rats, a only slight reduction
on both atrial r these were not

statistically di It can also be

seen that one mi ‘ , itio ‘drugs, the increase on
right atrial rate be non-reserpinized rats
are relatively equal v ‘ .7 £ 0.9, see Fig,13)

which was rather differt atrial isometric tension

(110.1 * 1.3 ang o ®6] 13, 15 and Fig. 17,

the peak effectsg 5- Yo ra@ were relatively the

same (108-109%) duﬂ“1 to 5 min fafter addition of 5-HT and then
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of the peak effect in non-reserpinized rat could be due to the
combination of primary direct effect followed by indirect action of

catecholamine released from the sympathetic nerve by 5-HT.

To further support the previous suggestions that 5-HT caused

a release of catecholamine, experiments were performed in which
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cyproheptadine and methysergide were added into the chamber 5 min
before the addition of 5-HT. As shown in Fig,15 and Fig.17,
cyproheptadine and methysergide could significantly antagonized

the chronotropic effect of 5-HT (P < 0.05) which was clearly seen

during the time to maximum response (1-5 min). The percentage

changes in reserpinized ra ut 100-101% (see Fig.15 and

Fig:17) which resemble ed by cyproheptadine plus

_J

propranolol (see Fig.

Fig.11). These rM '

partly involved i

rats apparently 1 ie ted chi onotrop1c response
to 5-HT was partly medlated by the release of catecholamine in the

nerve enduﬁ WQ Wﬂ?wﬂ&fﬂ? presence of

adrenergic a chol1nesteras§—conta1n1ng neurons in the heart.
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were d tected in all part of the heart, most abundantly in the

atria. Dense nerve plexa supply the sinoatrial and atrioventri-
cular nodes. Histochemical studies on rabbit tissues show that the
catecholamines are present within nerve structures. (Angelakos,

et al., 1963). A high density of fluorescent fibers and fiber bundles

was found in the SA node region. In addition, noradrenaline was
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more concentrated in the right than the left atria of rabbit and
guinea-pig hearts (Angelakos et al; 1963). Thus these chemical

and histochemical results agree with the pharmacological effects of
5-HT reported in thi; study that the positive chronotropic response

to 5-HT in the right atria was due to both direct stimulation on

In conclusig res " ' “present study sugge_st

on the isolated rat
effect and the
release of endoge : mi \ H ¢, the positive inotro-
pic response on thg'left atrial etric temsion is mainly due to

, left atria. The results
obtained in this study ’ " . vA our understanding on

the role of 5-HT in 7

more studies are required

to elucidate -t £ :i on the rat

heart. ﬁ
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