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SUMMAitY

Time presence of 5-hydroxyt-ryptamine has beeti demonstrate(1 in the parasitic trematode

ASchisto.soma ma-n-so-ni. Time commcentratioim of this hiogenic amine is more than 10 times that

Of manmnmalian brain. The localization of 5-hydroxyt-ryptamine is imot- confilted to the central
imervous ystenm, mlfl(i cotisiderat-ion should i)e given to it-s possible function as a central or

peripheral neurotrauosnmitter.

Prem-ious sttm(lies lttome l)mo\.idl(d emidletmce

far time role of acetvlcioohitoe as atm itmimibi-
tory tramosuomitter imm 0Schistosonoa mansoni
( 1 ) . \Vheu-eas time I)aitlSite’s immotor activity

was reduced by cimohiimommmiummetic ageimts

aimd acetylcitolitmesterase inhibitors, it was
mtmarkedlv itmcreased wimen time w-ortiis msere

exposed to cholitmergic i)lackimmg agents
sucim as atrol)ine, immecamnylanmiuoe, or pent-

pidine. This suggested time presence itm

t-imese imelmilmt-lms of tnt excitatou-y trans-

motitter wimose actiotm o�)pos(’s timat of

acet-y lcioolitme atmd 1)ecomotcs uumtmmasked
mvlmetm time cholineigic mecel)tors mou’e blocketi

� I I . Since 5-imydroxytrvptatmmiime mmmmomkedly
emuiomotmees the mtmotor a-tivitv of S. i000sOfli,

its possii)le mole mis aim (‘xcitmott)uy um(’tlm�o-
transtuuitt(’r itt this pmmutosite is ctmu-u-(’umtiy

h)enog imi\t’stigmltedl. In thois cOtltiltuioi(’mOtiOmm,

Fllt5(� ifl�t�t igLotions \V(0l� S1I� J)outI(1 by

(rants T1-AI-00149, AI-08022. and flM-16492

froum till \atioimal Instil utes of health

time oc(-tmmmelmce aimd commeeuottatioui of 5-
iovduoxvtmvptarnitme itt As. lfl(lflSOhli are
rej )Outet I.

Atlu It scimistosonmes wete Ohtmtilme(l fronm

mice wiojeim 1101(1 been expose(I 7-10 weeks

1)rem’iotmslY to cercamiae of �S. mansoni
( Ptmert-o Rican straium) by tail inmuimersion

(100 ceucauiae mvcre used j�er Immotmse) . The
wom-tns mveue placed! ium 75% hoarse serum

(dilueumt, (Iistille(l ms’miter) , mvasimed in a

I)lmff(’ied glucose-contaiumitmg salt nmedliulmm,

b)lattetl, anti fi-azeum iim a caimtaiumem- mm-

nmerse( I imm liqui(l imit m.ogemo . Time fmozeim
woiuoms wete weighed an(l hooummogeum i Ze(I itm

0.3 �r l)(’tcitlOtiC acid (1 .5 mmmi100 w-arnms)
at 2-4#{176}. rFhm(, imoutmogeumate was ceumtuifimged

at 8000 X ti for 15 mmmiuomit 2#{176}.liTumless Otim(’m-

W15(’ statetl, 5-hmvdroxytmvptatmmiime ms-as dc-

teimmmimme(l ut time sul)(’ruomotmoumt moc(oidiimg to

Sumydeu et at. ( 2 � . Iii a mmulmml)em- of exix’ii-

mmmeuots. time piotcium coumteumt of the residue

ms-as (Ieteummmiume(I i)’V time mmmethmo(l of Lowm-s’

et a!. (3L�
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The concentration of 5-hydroxytrypta-
tnimme in scimistosomes varied betweetm 4.4

and 5.9 �tg/g (wet weigimt) (Table 1).
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Fma. 1. Excitation and emission spectra of the ninhydrin reaction products of extracts of S. mansoni (upper

curves) and of a solution of 5-hydroxytryptainine (lower curves)

For the excitation spectra the emission wavelength was set at 500 mix, and for the emission spectra the

excitation wavelength was set at- 385 mM.

curves as a fuimctiorm of waveleumgtlm of the
ninimvdritm reactioim I)iotlltct- ss’it-h time svornm

extracts were identical witim those of a

knomvum sample a f 5-ityd u-oxyt u-ypt muniome
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TABLE 1

Concentrations of 5-/lydroxytryptamine

in S. mansoni

Preparation

of parasite 5-Ilydm-oxytryp tamine content

Pairs

/1g/.q, fresh ut.

5.0

/�(J/g protein

5.4

5.9 29.6

4.4

5.8

5.6

31.3

34.6

Males 5.15

4.65

6.))

:33.2

31.6

Females 5.6

;) .

6.3
5.2

35.5
33.5

Heads (males)

Heads
S . 0 66.2

53.7

Decapitated mmoles 4 . 0

4.25

28.3

30.3

4.7 28.6

extracted ium the sanme manner (Fig. 1).
Similarly, when 5-hydroxytryptamine was

extracted from schistosonmcs and deter-
mined by a different method (induced

fluorescence in strong acid!) (4) , the cx-

citation and fluoi-escence curves were in
close agreement with those of authentic

5-hydroxytryptanmimme.

Male and fenmale worms had approxi-

mately the sanme 5-hmydroxytryptamine

commceimtrations. While nmaie heads (cut off

below the acetabulum) contained more
5-hydroxytryptamine timaim the remaining
poi-tions of the warms, the 5-hydroxy-

tryptamine concentration of the headless

bodies was also considerable, indlicating
that the localizatiomm of this substance is
not limited to time centi-al nervous system

of the parasite. This was in agreemelmt witim

the observed distribution of yellow fluo-
rescent nmaterial t-hi-oughout many areas of

the parenchyma of the worm, detectable
by the use of a modification of the histo-

chemical fluorescence method of Falck
(5).

In addition to 5-hydi-oxytryptamine,

the worms also contained catecholamine-
like material as determined by the method
of Simore and Olin (4) . The fluorescence
excitation and emission peaks of time ma-
terial extracted and treated accot-ding to

time method of Shore and Olin were essen-

tially identical with those for authentic
norepinephrine carried through the same

procedure (Fig. 2) . This suggests timat the

original material in the schistosomes was

a catecholamine. The concentration of

this anmine (or amines) in S. mansoni was
estimated to be less than 10 times than

that of 5-hydroxytryptamine (i.e., approx-
imately 0.4 1ig/g, wet weight) . Time pres-

ence of catechoiamines was also suggested

i)�� the finding of green fluorescent material

in bothm the head and the remaining

portions of time worms when the histo-
cimemical fluorescence metimod (5) was
used. However, the yellow fluoiescence

was much more intense.

It is noteworthy that the concemmtration
of 5-imydroxyt-ryptanmine iim S. mansoni is
nmoi-e timan 10 t-inmes timat- of immammmimmalian

brain and! 1Q-50 times imigimer than that

reported for three otlmer trcmatades (6, 7).

In a fout-th trematode, Cerebra tulus
lacteus, high levels of 5-hydroxytrypta-

mine (2.3 1tg/g) are limited to the head

region (6) . By contrast-, in S. mansoni,

concentrations in time neighborhood of 4
1�tg/g were found ium parts of the worm

from which the Imead region had been re-

moved. Oimly a snmall portion of the total
mveight (at- protein content) of time parasite

can be accounted for by its nervous sys-
tern alone. Timerefore, itm addition to a

role as a ncurotrammsmitter, time possibility
of at-her fun ctioims for 5-imydi-oxyti-ypta-
mmmitme in S. niansoni simould 1)e considered.
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