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HISTOCHEMISTRY OF THE HAPTOR SCLERITES FOR
SOME| SPECIES OF THE GENUS TETRAONCHUS
DIESING, 1850 (MONOGENOIDEA)
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Abstract. Histochomical methods disclosed the presonee of proteins in sclerites of tho haptor in
three species of the genus Tetraonchus Diesing, 1850. The basal part of the anchors, and the connecting
bar, contained proteins with tyrosine, tryptophan, SH and S8 groups. The marginal hooks contained
proteins with SH and 88 groups, while tyrosine was present in one part ol these hooks only, ie.,
in the shaft. Histochemical reactions for neutral and acid mucosubstances were negative,

In addition to other spocies, three species of the genus Tetraonchus Diesing, 1850,
namely Tefraonchus rogersi Ergens, 1971, 7. roytmani Strelkov, 1963 and 7'. spasskyi
Strelkov, 1963, were obtained from the gills of Brachymisiax lenok (Pall.) (Salmonidae,
Clupeiformes) canght in 1966 on the territory of the Mongolian People’s Republic.
The sclerites of their haptors were studied with histochemical methods.

MATERTALS AND METHODS

The parasites together with the tissue of the fins were fixed in ncutral 4% formaldehyde
and embedded in paraffin; serinl soctions were stained with standard histological and specific histo-
chemical mothods for the demonstration of proteins and mucosubstances. Of the proteins, SH groups
were detected histochemieally with the DDD test (2,2-dihydroxy-6,6-dinaphthyldisulphide) using
control blocking with N-ethylnaleimide. 88 groups were dotected with peracetic acid and aldehyde
fuchsine in a modification of the PAA-Schiff test (Pearse 1868). Tyrosine was detoetod with Morel-
Sisley’s diazotization method modified by Lillie (1957), tryptophan with DMBA (dimethylamino-
bonzaldehyde). The group test for tyrosine, histidine and tryptophan was performed with the coupled,
tetrazonium reaction.

For the histochemical detection of mucosubstances, we used the PPAS reaction combined with
acetylation and desacetylation for nentral mucosubstances, and Alcian blue (Aleianblau 8 GS, Fiuka)
pH 2.6, for acid mucosubstances. For the contomporary vonfirmation of neutral and acid muco.
substances, we used Mowry's modification of the AB-PAS reaction. All methods were performed
us suggested by Pearse (1968).

RESULTS

1. Anchors and connecting bar. Both the ventral and dorsal anchors consist of two
parts, i.c., the point and the basal part (Ergens 1971). We found considerable differen-
ces in the histochemical reactions of both parts (Table 1). The point did not react
for either proteing or mucosubstances in any of the histochemical tests used. It was
stainable only with picric acid in van Gieson’s method. The basal part was positive
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for proteins. The reaction for tyrosine was highly positive (Plate 1. Fig. 1), that for
tryptophan feebly positive. The entire basal part gave a highly positive reaction for 88
groups (PAA-aldehyde fuchsine) (Plate II. Fig. 1); the recaction for SH groups
(DDD-test) was highly positive (di-coupling) inside the basal part only, while no reaction
was given by the thin superficial layer covering the basal part.

This indicates that the basal part of the anchors contains basic proteins with tyrosine
and tryplophan, and proteins with SH and SS groups. The same histochemical composi-
tion was disclosed in the connecting bar (Table 1).

On the surface of the basal part of the anchors and the connecting bar it was possible
to distinguish histochemically superficial areas for the attachment of the muscles.
These arcas rcacted positively for PAS and aldehyde fuchsine.

2. Marginal hooks. The marginal hook is composed of two parts, i.e., the hook proper
and the shaft. Histochemical reactions of both parts were similar except for tyrosine
as disclosed with Morcl-Sisley’s diazotization method (Table 1). The shaft was
tyrosine-positive, the hook proper negative (Plate I, Fig. 2). Reactions for proteins
with SH and SS groups were positive in both parts (Plate TI, Fig. 2).

Tab. 1. llistochemistry of haptor scleritos in the genus Telraonchus

Anchors Connecling bar Mnarginal hooks |
JEpecticn Hasal nlts::l?nll‘:nt Connecting ntsl‘:;;:nu;nh Hook
P'oint part arens of bar arens of proper Shafu
| muscles pruper muscles I'

_ ! . | i
Morol-Sisley - e+ - +EH++ - - ++
Coupled letrazonium

| reaction = . - 4 - -
DMAB - + - + - — -
DDD - violet*) | - violot*) - rod red
Peracetic acid - alde- {
hydn fuchsin - FHbEE e+ 444 +HE+4 tEetd 444
Aldehyde fuchsin .- - Fhb - FHEEE - -
PAS - | - ++ - ++ = -
Schiff - - .- - - - -

| Acetylation 4 PAS - - - - - -
Desacetylation | PAS - - 44 - -+ = =
AB pll 2.6 - - - - - - -
AB-PAS - - red - red - -

*) excepl for the surface laycr

DISCUSSION

The only histochemical studies available on members of the genus Tetraonchus
Diesing, 1850 are those made by Lyons (1966) for the species 7. monenteron. This
author examined the sclerites of the haptor for the presence of SS groups. Her results
arc cssentially similar to ours except for the fact that she did not mention the two
parts composing the anchor of T. monenteron, ie., the basal part and the point.
With none of the methods employed did we succeed to demonstrate SS or SH groups
in the anchor point. This part appears to be a most infact scleroprotein which receives
picric acid only. Histochemical reactions of the haptor sclerites in membhers of the genus
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Tetraonchus exclude the possibility that the protein involved may be similar to the
clamp-protein reported by Ramalingam (1973) for higher monogeneans. é

It may be assumed that the substance forming the main parts of the haptor sclerites
in evidently all species of the genus Tetraonchus is a scleroprotein with SS groups similar
to keratine.

The substance forming the sclerites of the haptor in mongeneans is in histochemical
accord with the substance forming the embryonic and rostellar hooks of cestodes
(Dvorak 1969a, b, ¢, d). Basically, it is a scleroprotein with SS groups similar to keratine.
Also Lyons (1966) concluded on the basis of a comparison of the sclerites of mongeneans
with those of trematodes and cestodes that the substance forming the monogencan
sclerites is closer to that forming the sclerites of cestodes than to that forming the
sclerites of trematodes. On the basis of this knowledge this author suggested that
monogeneans are closer to cestodes than to trematodes as rogards their systematic
position.

Acknowledgments. Monogonetie trematodes were made available by Dr, Ergens who collected them
from fishes during his ichthyopurasitological expedition to Mongolia in 1966. To him my thanks are
due.

FHCTOXUMUA CKAEPHTOB NPUKEPENNTEILHOLO ANNIIAPATA
Y HEKOTOPLIX BUJOB POJIA TETRAONCHUS DIESING, 1850
(MONOGENOIDEA)

3. Ranpcra

Pesiove. b ckaepuTax npuKpenuressHoro anuaparta v rpex pujioB pojia T'etracnchus Diesing,
1850 racroxuMuyecKEM nyTeM ofiapyikuii NPoTenHnl. OCHOBIAN Y4CTh CPeJIMHHMX KPHYbes
W CORINNMTE/ILHAM IVIACTHUKA COACPMKAT NPOTEHHL ¢ THposnuoM, Tprurofanom, SH n S8 rpyn-
namy. ITpaesnie RPIOMLA coxcpIKaT uFo-reunu ¢ SH i SS rpymnaMu u e ofiHa MX 4acTh —
PYKOATRA TAIDKC COACPRNT THPOAMI. [ HETOXIMUYECKNE PCARIIN N0 OTHOWEH IO K HeHTPAIbHbIM
0 KNCTWM MyKocyOcTasumns Obiiin OTpHUATeALHLI,
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Z. Zdirska, Histochemistry of the haptor selerites . .. Plato 1

Plate I
Fig. 1. Obligue section through the haptor with seetions through the anchore and connuvcting bar;

arrow — clearly visible point of anchor (tyrosine-negative) passing into the basal part (tyrosine-po-
sitive), Morel-Sisley’s diazobizalion method (< 790).

Fig. 2. Oblique section through the haptor. Noto the marginal hook (arrow) with clearly visiblo
shaft (1yrosine-positive) passing into tho hook proper (tyrosine-negative). Morel-Sisley's diazotization
method (X 1 300),
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Plate IT
Fig. L. Cloarly visible traosition of the point of anchor funstained) into the basal part stained intensive-
ly with the mothod for proteing with 88 groups (nrrow). "AA  aldohyde fuehsine (% 790).




