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Fig 1. A) Standard chromatograms of tryptophan
(TRP),5-hydroxytryptophan(5-HTP), 5-hydroxy-
indoleacetic acid (5-HIAA) and serotonin (5-
HT). B) Typical chromatogram of the extracted
product of F hepatica separated by reverse-phase
ion-pair HPLC,

Oy 225 B FATNE s A SR A SHE BN
5-HT 1 5-HIAA, HLERFIFE 2, 5k b
BRI CHIS-HT [ 523, 6
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MEBEEXT RN 5-HT S /EZI 150 h
Tab 2.
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Tab 1.

in F hepatica, n=4,

Levels of 5-HT and its related compounds
X+SD (ug/g wet weight),
*p>0.05, **p<{0.05 vs whole fluke

Fluke Whole Heads Tails

TRP 7.2+£0.5 7.24+0.6* 7.2+£0.,4*
5-HTP 4.6+0.7 4,9+0.8% 4,5+0.7*
5-HT 1.23+0.21 1.42+0.23*%*1.21-+0.19*

5-HIAA 1.51+0.16 1.7240.21** 1.64-+0,18*

1.8 . 8
s §-HT . 5-HTP
N X,
- /\x 6 /\
B o1.4] % 5{ %
4
= 1.2 4
0 3
o.aJ o o
3 6 12 3 3 12
Time of incudation (h)
Fig 2. The levels of 5-HT and 5-HTP in the

tissue of F hepatica after incubation for 3,6 and
12 h in the absence (o ,n=8) or presence of
tryptophan 500 pmol/L (@, n=4) or 5-hydroxy-
tryptophan 100 pmol/L (X, n=4),

5y BIRCAE INAT 138 & 25 (100 pmol /L) (1% 75 1k
HiigE 6 h, H HPLC i) 5-HT % (4 & ik (T
WiE, RBRE LM PCPA R dik
N 5-HTP S (b & ¥pry & . S SLEE k]
5 IPR f1 TCPA, i w34 inth & 5-HT (9 &
&, ik S-HIAAYGE &, Ti)a & xJukm
5-HT 11 5-HIAA & W E M AL A L A

Metabolism of [3H]tryptophan (A) and [3H] 5-hydroxytryptophan (B) by intact F hepatica

after 3, 6 and 12 h incubation, n=4, ¥+SD, *p>0.05, **p<<0.05, ***p<<0.01 vs 3 h

c d 3h 6h 12h
ompounds dpm/g ot dpm/g % dpm/g %
5-HT 369 2.2 39-+11* 2.4 38+11* 2.3

A 5~-HTP 121-£36 7.3 130+42* 8.0 134 +41* 8.2
5-HIAA 23+8 1.4 49-+14** 3.0 814-27"*** 5.1
TRP 14114288 85.4 1330i302"_ 81.4 1307 +-260** 80.3
5-HT 123-£27 11.3 130 +34* 12,0 150+48** 14.0

B 5-HIAA 28+11 2.6 38+ 14* 3.5 44+16"* 4.1
5~-HTP 8514226 78.0 812-+189** 75.0 784 +180** 73.1

t 94 of total radioactivity recovered in flukes
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Tab 3. Effect of enzyme inhibitors and antagonists on 5-HT (100 p mol/L) and its related compounds
levels in F hepatica. 8 h incubation, X+SD, *p>0.05, **p<C0.05, ***p<(0.01 vs control
Group ug/g wet weight
(100 pmol/L) 5-HT 5-HTP TRP 5-HIAA
Control 0.844+0.14 1.36£0.25 5.0040.75 0.49+0,14
p~Chlorophenylalanine 0.67+0.22" 1.214+0,20" 5.32:0,74" 0.44+£0,06"
Iproniazid 1.16+0,24*"* 1.31£0.30° 4,93+0.66" 0.29+0,04*"
Tranylcypramine 0.89+0.17* 1,32+0,24* 5.61+0,70* 0.49+0.13"*
Serotonin 5.75:+0.92°** 3.8240.76*** 5.22+0,71% 1.50£0.23"*"
Cyproheptadine 0.94+0,32"* 1,13+0,63* 5.67+0.48"* 0.53+0.24"
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Biogenesis and degradation of serotonin in Fasciola hepatica

ZHU-GE Rong-Hua, RONG Yao-Fang

(Department of Veterinary Pharmacology, Nanjing Agricultural University, Nanjing 210014)

ABSTRACT The biogenesis and degradation
of serotonin (5-HT) in liver flukes was
studied by reverse—phase ion-pair HPLC and
radioisotope trace technique. The concentra-
tion of 5-HT in F hepatica was found to
be 1.23+0.22 ug/g wet weight. Incubation
of the flukes in [*H] tryptophan resulted in
substantial radioactivity recovered in 5-
hydroxytryptophan (5-HTP), 5-HT and 5-
hydroxyindoleacetic acid (5-HIAA). After
12 h incubation of the flukes in [*H]5-
HTP 149% of the total radiolabel in the
tissue were also found to comigrate with 5-
HT and 4% with 5-HIAA. The levels of
5-HT and 5-HTP in flukes were not influ-
enced by the tryptophan hydroxylase inhibi-
tor p-chlorophenylalanine and the 5-HIAA
by the monoamine oxidase inhibitor tranyl-
cypramine, but the 5-HT were increased and
the 5-HIAA decreased by another monoamine
oxidase inhibitor iproniazid. These resutls

suggested that the enzymes which converted
tryptophan to 5-HTP (TRP hydroxylase),
5-HTP to 5-HT (5-HTP decarboxylase),
and 5-HT to 5-HIAA (monoamine oxidase)
occurred in flukes and that the pathways of
serotonin biogenesis and degradation were
possibly similar to that in mammals. Some
similarities and differences between the en-
zymes of flukes and mammals were found in
the catalytic properties and enzyme-inhibitor
affinities. In addition, F hepatica could take
up 5-HT from exogenous source similar to
S mansoni and H diminuta etc. Cyprohepta-
dine, a 5-HT antagonist, could suppress the
uptake of 5-HT by flukes. It is possible
that the 5-HT in flukes are both endogenous
and exogenous.

KEY WORDS biogenesis; biodegradation;
serotonin; Fasciola hepatica; tryptophan;
hydroxytryptophan; hydroxyindoleacetic acid;
cyproheptadine



