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PGTEN T VAS( )(’I‘GNSTR!CTK)N OF THE MESENTERIC VESSELS
BY THE VENOM EXTRACT OF THE SEA ANEMONE, TEALIA FELINA
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SUMMARY Partially purified extract (extract IV) of the sea anemone, Tealia felina was shown to have a
vasoconstrictor effect on the mesenteric vessels of the rat. The potent constriction by the exiract was found

10 be dose-related. Extract IV — induced responses on the mesenteric vessels were slow and long-lasting in
conirast to the brief and short-lasting response of noradrenaline. Extract IV - induced responses rose
slowly to a peak and lasted much longer after (time to peak = 2.5 min; duration = P2nn). This response of
the extract was not blocked by o -blockers, as perfusion with indoramin (10°° M) and; phentolamine (107
M) blocked the responses of noradrenaline {NA) but had no effect on the extract IV - induced
VasOCONSITICLor responses. However, mdomethacin (60pg/ml) blocked the responses 1o extract 1V,
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Cnidarian species found in the three . main
classes. Anthozoa, Scyphozoa, and Hydrozoa
have been reported to have various . effects in
animals. They have been known to be toxic to
animals in various tissues and under different
conditions. (Russell Findlay 1967; Baxter and
Marr  1969; Carielo and D'aniclio  1975;
Bernheimer and Avigad 1976; Walker 1977 a &
b Elliott et ol 1986; Rottini ef af 1993; Konya
and  Eliiott, 1996). In this study, the
investigation of the effect of extract IV of the sea
ancmone, Tealia feling on the mesenteric vessels
were investigated, as the extract was shown to
cause arrhythmia when the isolated heart of the
guinea-pig was perfused with the extract (Elliott
and Konya 1984a). 1 was concluded from
further investigations that the cardiotoxicity
might be due to the constriction of the coronary
vessels of the heart. (Konya and Elliott 1996).
Its vasoconstrictor actions were therefore tested
on the mesenteries. A cursory account had
carlier been reported by Elliott and Konya
{1484b). Moreover, other rescarchers had carher
shown that some sea anemone ecxtracts have
vasoconstrictor  effects on the mesenteries,
Prominent among them is Walker (97N,

Materials and Method s

Preparation of the extract

Extract 1V is a partially, purified toxin isolated
from the sea anemone, Tealia Jelina  (Elliott et
al, 1986).  Sea anemones were freeze—dried,
ground, and homogenates made in 0.9% saline.

It was centrifuged at 4°C.  The supernatant
(crude extract) was purified by successively
passing it through agarose column (extract I;
sepliadex column (extract IIy; dye-matrix Blue B

affinity column (extract UI); and carboxy methyl

cellulose cation exchanger (extract TV).

The active ingredients of the Tealia felina extract
was earlier defined by Aldeen er af (1981a).

They described an assay for the toxin based on _

its histaminolytic (anti histaminicy action in the
guinea - pig ileum. In this assay, an activity umit
(All) was defined such that a sohstion of
0.05AU/ml in Krebs solution produced a 50%
inhibition of the contractile response o
histamine under specified conditions. Extract [V
was preserved in a deep-freezer in aliquots and
used when needed,

Animals
Female Wistar rafs {250 - 270g) were used in all
the experiments.

Perfused mesenteric vessels preparations.

The McGregor (1965) method was used in the
experiment.  The female Wistar rats were
anacsthetized by intraperitoneal mmjection with
pentobarbitone sodium (60ugkg™). The superior
mesenteric arfery  accompanying the vein in
adipose tissue was identified and canmulated with
the perfusion pump in operation, The perfusion
apparatus consisted of a heating coil maintained
at 37°C, a Watson — Marlow H.R. flow inducer
pump and “Y™ junction plastic whbe, one
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arm of which led to a Bell and Howell 4-422-0001
pressure transducer and the other via a short length
of rubber tubing (for injection of drugs) to a portex
canpala O 0.75mm, The perfused area of the
mesenterics was  identified by blanching  and
included an area of ileum and caecum. Sie the
iteal mesentery was the only area to be used, the
other braniches of the artery (caccal, ileo-colic, colic
and pancreastico — duodenaly were tied off. The
mesentery was severed close to the lleum so that
only arterics and arterioles were perfused obviating
possible interference from the activity of the
intestinal sinooth muscle.

The perfused mesenteric vessels were
placed in a water-jacketed glass cup maintained at
37°C and given 1 I to equilibrate.

Fxperimental Procedure
The temperature of the perfused area was
maintained at 37°C; and the extract and drugs were
injected ag a bolus of 1-100ul through the rubber
mbing proximai to the cannula. Krchs solution
bubbled with 3% CO. in oxygen was perfosed
continuously inte the fissue at a rate of Zml per
min, The basal pressure in the mesenieric vessels
was between 25-35 mm Hg in all the experiments,
Before cach injection, the perfusion pressure was
brought back to baseline to allow room for pen
IBCUrsions.
Various doses of the extract 0.07 9AL to

0.96A0) were m}eczed to find. .out-if the extract
exhibited a dose-response rciauenshrp
The effect of o — blockers on the exiract was
investigated by injecting indoramin (10°° M) and
phentolaming (107 M) into the tissuc after

perfusion of the anmgomsts through the tissue for 1
hr. - Extract 1V was: however, . injected inte the’

tissues to confirm the vasoconstrictor action of the
sample (dliquoly uider test for each antagonist
before  couilibrafion with the o — blocker as
control.  Doses of poradrenaline, an o— Agomist,
was also injected into the tissue to confirm its ¢ffect
before equilibration with the antagonist,
[ndomethacin  (60pg/md) was also tested
on the effect of extract IV, by its perfusion into the
preparation for 1 by before injection of the extract.
Doses of NA and the extmct 'were tested on the
tissues before equilibrating with the antagonist for
"1 hr in all cases to serve as controls,

Results
Dose - responsiveness

Extract IV was found to constrict isolated
mesenteric vessels of the rat.  Injection of the
extract into the mesenteric vessels caused a dose-
related increase in perfusion pressure over 4 range
of 0.079 AU (1 ub) to 0.9534 AU (12 wl). This
effect was almost lincar from 0.0679 AU fo 0.636

{correlation coefficient = 0.76). Doses above (1.636
AU produced smaller increases in perfusion
pressure (n = 4) (fig 1). The dose that produced
0% of the maximm response (EDs) was 0.32AU
+ 38 mmHg. The duration of response depended
on the dose (fig 2). The larger a rosponse. the
longer it took to get back to basal perfusion
pressure, '

indoramin  and

Effect of « ~ blockers

phentolamine.

Indoramin  (10° M), a postsynaptic o
adrenoceptor blocker, blocked the effect of NA
(0.5ug and 1 ug) as expected. but did not block the
vasoconstrictor effect of extract 1V (fig 3). It
blocked 94% of the effect of 0.5zg. which
produced 58% (EDsg) of the maximum response of
the mesenteric vessels to NA, but had no effect on
the response 10 0.636 AU (ED;w) which produced
maximum response to the extract. h also did not
block the effect of 0.079 AU, which produced 14%
(EDy4) of the maximamm response to the extract.

Phentolamine (107 M), an o« - adrenoceplor
blocker, after perfusion into the preparation for |

“hr, blocked 90% of the response fo 0:05ug NA

which produced 51.0% (EDy) of the maximum
response of the tissne to NA. The effect of 0.1ug
NA (EDg) was also blocked by phcmelamma In

contrast, it did wot have any effcct on  the
vasoconstrictor response of the tissue to 0.64 AU
extract [V which produced 100% (EDyy), the
maximum response to the extract {fig 43 The
response to 0.318 AU (EDsy) which exerted 50%

éffecton the preparauon was-atso ot Blocked by

phentolarmine,

Fffect of indomethacin and others.

Indomethacin (60pug/ml) after perfusion into the
preparation for 1 hr, blocked 90% of the response
to 0.05ug NA, which exerted 66% (EDy) of the
maximum. response of the tissue to NA. [f also
completely blocked the response to 0318 AU

extract IV, The doses, 0.64 AU (EDyq) and 0.80

AU, of extract IV were also blocked by this
concentration of indomethacin (fig 53

" When vasopressin (0.001 unit = 35mmHg, n = 2)

and serotonin (0.05pg = 82,5 mmHg n = 3) were
tested - on the preparation. indomethacin also
blocked their vasoconsirictor actions,

Bradykinin {0.05pg - 10pg) and arachidonicacid
(10ug — 2mg} bas no effect on the preparation.
Acetyl choline (0.05pg ~ 100ug) also had no effect
on the preparation. Angiotensin 11 constricted the
vessels, but a-second dose failed to reproduce the
effect of the first.
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Fig4. Effect of the a-blocker, phentolamine, on the vasoconstrictor action of extract 1V, The initin] responses 150 “controls” bugflor s

perfusion with the antagonist for | hr. (gap in fig). Phent

olamine (107 M) had no effect on the axtract.
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Fig 5. Effect of indomethacin on the vasoconstrictor action of extract IV. The initial responses of estract (10, 32 f\k-“{}.?:l- AL‘{’Sled;;’;

(top panel) and noradrenaline (NA) 0.050g and 0, 100g) “comtrols’™ before perfusion with the a:1§agontst for 1j fir, (gap m ig}: o 51 ot
acid 10U, 20pg and Ime) did not seem fo have much offect on the preparation, indomethacin (60pgent™) blocked the vasoconsiric

aetion of extract IV, I is & continuois perfusion.

Biscussion _ ,

The resulis of these experiments definitely show
that extract I'V has & potent vasoconstrictor action
on the mesenteric vessels of rat. The effect is dose
~ related.  Previous experiments on the same
extract had indicated that its antiarthythmic effect
in the heart was due fo its constrictor — effect on the
coronary  vessels. (Konya and Elliot 1996).
Similarly, Walker (1977) had reported that a
jellyfish, Cvanea capillata toxin had constricted the
mesenteric  vessels of the mat The dose
responsivencss of extract 1V reveals the fact that
the receptors on which the extract acts possibly get
maximally occupied at the dose, 0.636 Al

The vasoconsirictor action of extract IV on ihe
nesenieric vessels was found to be reversible. This
was not surprising as earlier work onr the extract
had revealed that its molecular weight is only 7,500
(Konya 1984, Elliott et af 1986), indicating that the
molecule is relatively sinall. s size therefore may
afford it move freely in and owt of the mesenteric
tissue. if there is po Hmitation. Hs action was
completely abolished by comtinuous perfusion with
Krebs solution.

Indoramin, a potent «y — blocker, did not
have any cffect on the vasoconstrictor action of the

extract, showing that postsynaptic o, - receptors
do not mediate the action of the extract.

The vasoconstrictor action of the extract was also
not affected by the o~ adrenoceptor blocker,
phentolamine. It is therefore not out of place to
state that the vasoconstrictor action of the extract
may not involve o -

Adrenoceptors. Isolated mat mesenteric vessels are
known not to possess any  postjunctional
vasoconsirictor o - adrenoceptors (Fiotakis and
Pipili 1983). Intact mesenteric arterial bed of rat in
vivo have also been rcported not to contain a
significant  population ~of  posgunctional
vasoconstrictor o, . adrenoceptors  (Hiley and
Nichols, 1983), o — receptors are therefore not
involved in the vasoconstrictor action of the extract
on the mesenteric vessels of the rat. )

Indomethacin blocked the effect of extract IV on
the mesenteric vasculature of the rat.  Although
indomethacin blocks prostaglandin synthesis, it
blocks the action of a variety of other compounds
¢ g bradykinin (Northover, 1967, Starr and West,
1966). _ S
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in this work, indorecthacin Blocked the CORSITICtOY
cffec of vasopressin, serotonin, and tioradrenaline
The action of indomethacin therefore is nog-

oific. It is possible that the blocking effect of

the point of Ta™ influx into the tissue, since Ca®
influx has been reported to be blocked by i n

smooth wuscles (Northover, 1971), Buncdosoma

granglifera aad stichodactvia keliantiis have also
been reported to act on potassin  channels
(Karisson er af, 1093}

Sheardown (1980} had  also  shown that
indomethacin blocked (he contractile effect of
extract I of Tealia feling on the guinea-pig ileum,
He concluded that (he action of oxtract 1L was
kinia-like; but with the mesentery preparation, no
effect was observed with bradykinin (0.05ug to
Hipg).  This was in support of the findings of
Northover (19673, when he reported that very large
amounts. of bradykinin were necessary to constrice
mL mesenteric arteries and that its effects were
weak and inconsistent.  From the response of
extract IV on the mesenteries. there is sirely no
resemblance, either in the dose or in the force of
response.  Extract I'V's response was very strong,
The action of extract 1V, therefore, hEy nat be
kinin-like.

This vasoconstrictor action of the extradt is HIOTE
likely to be implicated in' the rise in the blood
pressure of rats caused by the extract and it§
toxicity in (he heart of guinea ~ pigs (Konya and
Elliott, 1996). :

Extract IV's vasocoustrictor action may. not be
mediated by w-receptors from the results obtained
in this work. However, this does not exclude. the
fact that its actions are receptor-Dased. More work
with other antagonists will be carried.out in an
aterpt 1o idemtify the receptors mediating the
action of the extract,

These results have increased the inclination towards
the conclusion that the arrhythmia caused by the
extract in' the isolated heart of the guinea-pig, and
the increase in the blood prossure in the rat. are
consequences of its _potent vasoconistrictor action,
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