CHAPTER IV

DISCUSSION AND CONCLUSION

The actioms of this ALKALOTD on systemic blood
pressure'were clearly indicated that it qould lower both
systolic and diassolic blood pressureS]significéntly.‘ﬁggx
intravenous infugion. iu low doses of ALKALOID (0.4, 0.8
‘and 1.6 mg/kg), both/eystolic and diastolic blood
pressures were relatively reduced, whereas the highest
dose (3.2 mg/kg) showed more initial reduction in diasto-
lic than'systolic blood pressure (Fig. 3, 4, Table 1-3).
It is generally known that there are many factors con-
frolling systemic blood pressure. Thus, the hypotensive
effect of ALKALOID could be due to either the action on
heart functibn"of'vascular musculature., ALKATOID caused
bi—éhasic responses on the heart rate (Tablé 4);- It
produced a transient'signiiiéént&decreésérin;heart;ratej:
as well as the initial f2ll in blood pressure. These .
revealed the| primary depression of ALKALOID on<the heart.
The effect "of "ALKALOID on isolated righf éfrial contrac-
tion réteVOf the rats shoWed depression effect whilh
' felatively .on'the doses (Fig. 20). | Then, it could be
" suggested that ALKALOID caused an initial direct depres-
‘sion on the heart. waever, a sustained hypotensive ef-
fect may induce reflex mechanisms and cal

~ increase in heart rate (Guyton, 1981).
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In order to investigate the possible mechanisms of
‘action mediating the hypotensive effect of ALKAIOID, it
should be studied with pharmacological tools in: intact, as
well as on the isolated heart. /The sites or modes of
hypotensive action of ALKALOID may .be due to
1.  action like beta-adrenergic @gonist’
2. action like vasodilating substance of mediating
releascwo? vafodildating substance
'3, action mediated via cholinergic receptors:
4, action somehow on' central mervous system
5. action on sympathetic nerve términal

6, action direect on cardiac musculature

Beta-adrenergic agohist such as isoproterenoi has
powerful.effect;on bete-adrenergic receptors which finally
caused reduction of erterial blood pressure. This hypo-
tensive effect is(compietely blocked by prbpranolol
(Allwood et/ al., 1963; Blinks, 1967; Daly g;ﬁél., 1975;
Andersson; 1982; Clark,-1982). Accerding to experiment 2,
propranolol which'compietelyhabolished the hypotensive ef-
fect of-isoproterenocl could.not.inhibit the _hypotensive
effect of ALKALOID, as shown in(Fig. 6-8, Table 6-8. It
could be suggeétéé that mode of hypotensive action of
ALKALOID;doeé;net:be-mediated-via:beta—adrenergicmfecep-
tors. By the- ‘observation, it could be suggested that pro-
pranolel may potentiate 'the hypotensive effect of ’
ALKALOID.
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-Hypotensive effect of histamine resﬁlting from
vascular dilator is mediated by receptor of both H,-and
H,-blockers (Black et al., 1972; Flynn et al., 1975; Black
g; al., 1975; Powel and Brody, i976). In experiment 3,
mepyramine (Hl-receptor éntagonist)‘in combination with
cimetidine (Hz-receptor antagonist) completely blocked-hy-
potensive effect of histaminev(Fig; 9, Table 9). Combina-
tion of mepyramine and cimetidine which effective in
blocking hypotensive of histamine could mot block the by-
potensive effect OFf ALKALOID (Fig. 10, 11, Table 10-11).
It could be euggested that mode of action of ALKALOID may
not mediate via histaminic receptors and may not act like

histaminic liberators.

Cholinergic agonmist or some other substances which
act on muscarinic cholinerzic receptors cause vasodilation
and decreasewin cardiac rate and force of contraction
(Taylor, 1980a). The action of atropine is a competitive
antagonismbof éctibn of acetylcholine at muscarinic choli-
nergic receétorS'(Shutt and Bowes, 1979; Weiner, 1980a).
It was found in.eXperiment 3 that the preadministration of
étropine (043 mg/kg) resulted in partial reduction of hy-
potensive effect of ALKALOID significantly (Fig. 13-15,
Table 14-169. Accordihg‘tb_this experiment,“hypotensive
effect of ALKALOID may partly mediate via muscarinic

cholinergic receptors.

It

}e

well known that several antihypertensive

(=4
~d

drugs haﬁe been shown to have their action mediating
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through the hypothalamic or brain stem centers. It is
postulated that the reducticn of activity of peripheral
sympathetic nervous system of clonidine is primarily due
to the central adrenergic mechanism (Klupp et al., 1970;
Van Zwieten, 1973). 1In order to detéfmine the hypotensive
effect of ALKALOID which may act like those antihyperten-
sive drugs, gahgiionic‘bldcking drug was used té prevent
the‘impulse from tﬁe central nervous system. Hexametho- _
nium which bloclgfthe transmission of impulse from the. pre-
ganglionic axon by occupying receptor sites at thé post;
ganglionic axon (Moe and Freyburger, 1950;'Paton and
Zaimié, 1952; Taylor, 1982b) was performed in experiment
5. Hexamethonium 3.5 mg/ksz was partially reduced the hy-
potensive effect of ALKALOID (Fige 16, 17, Table 17-19).
It is suggested that ALKALOID may act somehéw on central

hervous system which reéulting in hypotension.

Several hypotensive drugs having the sites of
action at the sympathetic nerve terminal such as rauwolfia
alkaloid and guanethidine (Frolich, 1974; Weimer, 1980b),
both of.which interfere the, relédse and synthesis of the
neurotransmitters at postganglionic adrenergic nefve
ending, which finally result in a decrease in vascular
resistances, ALKALOID may produce hypotensive effect by
acting like the two agents as mentioned above. In order
to investigate this possible action, tyramine waé ber—
formed in experiment 6. Tyramine exerts effect by re-

leasing norepinephrine frbm storage sites in sympathetic
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nerves of the effector organ. The response are therefore
similar to those of norepiﬁephrine (Trendelenbrug et al.,
1962; Smith, 1§73). Pretreatment.wifh ALKALOID was not
abolished the increase in blood pressurevbf tyramine (Fig.
18, 19, Table 20). This result ifidi€ated that the hypo-
tensive effect of ATKALOID may not . due to:deplete norepi-

nephrine from storagé sifés in sympathetic nerve terminal.

In order to invéstigate the effects of ALKALOID on
cardiac éontractility, experiments were performe&3on igo~-
lated rat atrias. ChronotroPié effect was determined on
the'spontaneously beating right atriel strips and inotro-
pic effect on Btrips of left atrium driven electrically at
constant frequency. It was found that ALKALOID exhibited
dose-dependent negatiﬁe éhrgne;ropié;iésﬁbnééu(Fig. 20)
and limited negative inofroPic response (Fig. 21). 1Im
order to determine whether the negative éhronotropic'
effect of ALKALOID involved cholinomimetic actions,
expefiments“ie£ét§erf0rmed in the presence of atropine.
Preincubation of atrial tissues in the presence of a mus-
carinic.cholinergic antagonist did not mitigate ALKALOID
effects on-atrial (rate (Fig. 22). Since the same concen-
: tration, atropine effectively nullified the action of
acetylcholine which considered more pdtent than effects
of ALKALOID in decreasing heart rate.(Fige. 23). There-
fore;itﬁé'ﬁegative chronotropic effect of ALKALOID was

independent the involvement of cholinergic mechanism,
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Another potential site which could be involved by
KAHOTD is vascular musculature. It is well kumown that
drugs causing the relaxation of~Y&Séu;aggsmdothmmuscle,by

direct action are reported to be effective in reducing
blood pressure (Koch-Weser, 1974). +From preliminary study
of the author, experiment which performed on isolated
rabbit aortic strips was found that ALKALOID did not sig-
nificantly alterstension of the aortic strips. However, - -
more studies aregirequired to elucidzate the detail -

mechanism of ALKALOID eon blood vessel,

In conclusion, it could be postulated that there
are more than one mechanisms of ALKALOID which mediate a
sustained reduction of blood preééﬁré;--The first is
ALKALOID mediating via cholinergic recepfors, second is
ALKALOiﬁ acting somehow on central mervous system which
fiﬁallj'result in reduction of blood pressure, - The oiher,
a direct action on vascular resistance may be suégested.
The results obtained from this present study may indicate
the possible mechanisms of hypoten81ve action of ALKAILOQID.
However,.more studies are required to_illuminate the B
detail mechanism of thislalkaloid on cardiovascilar and

other.systgmsvshouldfbe=recommended;
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