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HISTOCHEMISTRY OF THE CERCARIA AND SPOROCYST
OF POSTHARMOSTOMUM GALLINUM
(BRACHYLAIMIDAE)
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Abstract. The body and rudimentary tail of the cercaria of Postharmostomum gallinum Wittenberg,
1923 are covered with a tegument giving positive reaction for neatral and acid mucosubstances and
tyrosin. Of the enzvies, non-specific estorase activity was detocted only in tail tegument, The whole
digestive system of the cercarin shows a strongly pesitive reaction for neutral mucosubstances and
the internal covering of ceca also for aeid mucosubstances, The praspharynx, tegument of pharynx
anid intornal covering of ceca exhibit a high dogree of acid phosphatase activity. The activity of non-
apecific estoraso was domonstrated only in pharynx tegument in voung corcaria. Histochemical me-
thods demonsteated that the body of cercaria contains three types of penotration gland cells with
a high content of tryptophane — dorsal, lnteral and ventral, and one type of postacetabular gland
colls with a high content of neutral and acid mucosubstances and acid phosphatase activity, parti-
cularly in the duets. The secretion of latoral poneteation gland colls sooms to serve for the penetration
of cerearia through the sporoeyst wall which has no birth pore. The seeretion of the dorsal gland colls
enables the corcaria to pass through the tissues of the first intermedinte host. The signifieance of the
other types of penctration gland cells remains uncleared in this spocies, The branched sporocyst
oxhibits non-specific estorase activity only in the contral part. The inner limiting layer of the sporocyst
wall is strongly positive for acid and neutral mucosubstances.

The present paper is a further contribution to the knowledge of the histochemistry
of larvae of the family Brachylaimidae Joyeux et Foley, 1930 the members of which
adapted to the existence under terrestrial conditions. The most marked common
feature in their life eycle is the fact that the cercaria moves freely in the terrestrial
environment and enters the second intermediate host (terrestrial snail) through na-
tural body openings. This study follows the previous papers dealing with the histo-
chemistry of larval stages of Brachylaimus aequans (Zdéirsk4 and Soboleva 1980)
and B. fuscatus (Zdirsks and Soboleva 1984).

MATERIAL AND METHODS

The corcariae and sporoeysts of P, gallinum were obtained from spontancously infocted torrestrial
anails Ponsadenia semenovi (Martens, 1864) and Monachoides candacharica Pfieiff, 1846 colleoted in
the vicinity of Alma-Ata. The material was fixed in Baker's Aluid at 4 °C for 2—24 h. The histoche-
mical methods used for the detection of mueosubstanees, proteins and some enzymes were deacribed
in previous papers (Edarskd and Panin 1977 and Zdirska et al. 1978),

RESULTS
A.SPOROCYST
The sporocyst is branched. Long and thin sacs project from the central part and

form several branches. The body wall of the sporocyst consists of three layers, tegu-
ment, musele layer and inner limiting layer. The tegument is feebly positive for neutral
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mucosubstances and proteins and only in the central part of the sporocyst it exhibits
the activity of non-specific esterase. The inner limiting layer is strongly positive to
PAS (Plate III, Fig. 1) even after saliva test and to AB pH 2.6 after demethylation
(Table 1). This demonstrates that it contains mostly neutral mucosubstances and
acid mucosubstances with carboxyl groups.

B.CERCARIA

Fully developed cercariae are elongate. The anterior part of body is covered with
small spines arranged in a chessboard form. The suckers are almost equal. The pharynx
is large. The ceca extend up to the posterior margin of the ventral sucker. Two col-
lecting excretory canals open into a well developed excretory bladder. Four types of
penetration gland cells (ventral, lateral, dorsal and postacetabular) opening in oral
sucker were demontrated in the body of cercaria. The tail is short and oval. The
measurements of cercaria are given in the paper by Soboleva(1975).

The tegument of body and rudimentary tail is strongly positive to PAS (Plate III,
Figs. 1, 2) even after saliva test and stains with medium intensity in the methods with
AB pH 2.6 and with aldehyde fuchsine (Table 1). It is feebly positive for tyrosine.
Only the tegument of the rudimentary tail shows a high activity of non-specific
esterase (Plate IV., Fig. 2). In the excretory system the collecting excretory canals
exhibit a high activity of alkaline phosphatase (Plate IV, Fig. 1).

The praepharynx, pharynx tegument and internal covering of ceca (Plate III,
Fig. 2) are strongly PAS-positive even after saliva test, but only the internal covering
of ceca could be stained with AB pH 2.6. A high activity of acid phosphatase was
demonstrated in praepharynx, pharynx, tegument and internal covering of ceca
(Plate I., Figs. 1, 2). Non-specific esterase activity was present in pharynx tegument,
but only in young cercariae. The suckers give a weak positive reaction to PAS, which
is negative after saliva test. Consequently, they contain glycogen. The genital anlage
is positive for proteins with tyrosine, tryptophan and cysteine.

The dorsal, lateral and ventral penetration gland cells (Table 1) are strongly positive
for tryptophan, tyrosine and cystine (Plate II, Fig. 1). The postacetabular penetration
gland cells (Plate II, Fig. 2) are strongly PAS-positive even after saliva test and stain
with AB pH 2.6. At the simultaneous detection of neutral and acid mucosubstances
by the AB-PAS method the ducts of these cells stain blue and the body stains violet.
The ducts of postacetabular gland cells exhibit the activity of acid phosphatase
(Plate I., Figs. 1, 2), but in their bodies the activity of this enzyme is lower. They are
also positive in the methods with aldehyde fuchsine.

DISCUSSION

The data on the penetration gland cells in P. gallinum cercaria are almost lacking
in the literature. Alicata (1940) and Yamaguti (1975) did not mention these gland
cells at all. Soboleva (1975) recorded 5 pairs of penetration gland cells the bodies of
which were localized behind the ventral sucker. Their position corresponds to the
postacetabular gland cells. Most probably the dorsal, ventral and lateral penetration
gland cells previously have not been observed in native preparations of this cercaria
because of their small sizes. However, due to the high content of tryptophan, they
can be selectively demonstrated histochemically using the method with DMAB.
The postacetabular gland cells contain a great amount of neutral and acid mucosub-
stances with COOH groups and exhibit acid phosphatase activity.
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Like in the cercaria of B. fuscatus (Zd4arsk4 and Soboleva 1984), there are 4 types
of penetration gland cells in P. gallinum cercaria. The postacetabular penetration
gland cells contain a great amount of neutral and acid mucosubstances, whereas
the dorsal, lateral and ventral penetration gland cells contain a great amount of trypto-
phan. The acid phosphatase activity was also demonstrated in both species. The third
studied species of the family Brachylaimidae — B. aequans does not contain acid
phosphatase in these gland cells and only two types of penetration gland cells, posta-
cetabular and dorsal, are developed in it (Zddrsk4 and Soboleva 1980).

It remains unclear what are the secretions of individual gland cells in Brachylaimi-
dae used for. With regard to the fact that the gland system of these cercariae corres-
ponds in its morphology, localization and histochemistry to that of the cercariae of
the order Strigeatoidea La Rue, 1957, particularly of the genus Schistosoma (Ebra-
himzadeh 1970, Dorsey 1974), their function may be analogical. However, it is
very difficult to elucidate this problem in Brachylaimidae, since the life cycle of the
members of this family is different from the life cycle of Schistosoma. The cercariae
of Brachylaimidae move in the terrestrial environment and enter into the body of
the second intermediate host through natural openings, whereas the cercariae of
Schistosoma penetrate actively through the skin using the secretion of prae- and posta-
cetabular gland cells. It remains to be elucidated for which purpose is used the secre-
tion of postacetabular gland cells in the cercariae of Brachylaimidae if they do not
penetrate into the tissue of the second intermediate host. The secretions of the other
types of gland cells seem to perform the same function as in Schistosomq. The laterali
gland cells, which are considered to be identical with the escape gland in S. manson:
cercaria, enable the cercaria to penetrate through the sporocyst wall which has no
birth pore in the members of Brachylaimidae, similarly as in Schistosoma (Dorsey
1974).

Th)e dorsal gland cells found by usin B. aequans, B. fuscatus (Zd4rsk4 and Sobo-
leva 1980, 1984) and P. gallinum, are considered to be identical with praeacetabular
gland cells in 8. manson:i. This means that their secretion should be used during the
penetration into the second intermediate host. The ventral gland cells of B. fuscatus.
and P. gallinum cercariae might be identical with the head glands of S. mansoni
cercaria which are preserved even in young schistosomulae.

Like in the cercariae of the other species of Brachylaimidae — B. fuscatus and
B. aequans — also the cercaria of P. gallinum exhibits a high activity qf acid phospha-
tasein the digestive system and a high activity of alkaline phosphatase in the collecting
excretory canals. o

Detailed studies of the cercariae of some species of the family Brachylaimidae
revealed that many of their morphological characters are identical with those o_f
higher members of the order Strigeatoidea developing in water a,nima.ls apd give evi-
dence that their systematical position in the superfamily Brachylalmou'le.aj behind
the family Leucochloridiomorphidae and in front of the family Leucochloridiidae and
Hasstilesiidae is justified (Gvozdev and Soboleva 1978).

FTHNCTOXUMUA MEPRAPUN N CIOPOIUCTBl POSTHARMOSTOMUM
GALLINUM (BRACHYLAIMIDAE)

3. Hinapcka n T. H. CoGonena
Pesrome. Teqo n pyjuMeHTapHEI XBocT neprapum Postharmostomum gallinum Wittenberg,
1923 DOKPEHITHI TEryMEHTOM, IIPOSIBIAIONIMM IIOJIOKHTEILHYI0 pPEaKOUuI0 Ha HeHTpaIbHbE

1 Kucible MykocyOcrammmm u THposuH. Hecmermmuueckas scTepasa BCTpedaeTcs TOJBKO
B TerymeHre XBocTa. IlmmieBapurespHas cucTeMa NepPKAPHM IOJIOMKHATeJbHAa Ha HeUTpaJsibHEIE
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MyKOCYGCTAHIUM ¥ BHYTPEHHAA BHICTHIIKA KUIIKM TAKKe HA KUCIble MyrocyGeranmuu. Ilpen-
[JIOTKA, TEIyMEHT TJIOTKH W BHYTPEHHSfA BRICTHIIKA CTEHKH KWIIKW 00Ja/al0T BEICOKOM aKTHB-
HOCTBIO KHCIOH (ocdarassl. AKTHBHOCTH Hecmemuduieckoi scTepassl IPOABIACTCA TOIBKO
B TeTyMeHTe IVIOTKM y MOJIOABIX Iepkapuid. [Ipu momMomu rucTOXMMHUYECKHX METO[OB B Telle
HepKRApUH ObLIM OGHADYKeHH TPH THIA MeHETPAJBHEIX MKEJe3UCTHX KIETOK — JOP3albHEIe,
JaTepasibHbIC I BEHTPAJbHEIE, COTePKAIIMX GOJIBIIOe KOIMYECTBO TPUNTOPaHA, W ONUH THI —
mocTareTaly IApHEe JKeJIe3MCTHle KICTKH, cofiepikanrue GOJbmoe KOJINYeCTBO HeHTPABHHEX
¥ KECIBIX MYKOCYOCTAHIMII 1 06:Iajaoniue aKTHBHOCTEI0 KuciIoi focdarassl, ocoGeHHO B IpO-
toxax. Cexper JIaTepaJILHEIX IIEHETPAJLHBIX JKENE3UCTLHIX KICTOK BEPOATHO CIYKAT JJIA MpO-
HEKAHNSA TepPKAPHM depe3 CTEHKY CIIOPONMCTHI, Y KOTOPOH HeT POAMIBHOM HOPHL M CEeKper
MOP3aJBHEIX IKEJe3NCTHX KIETOK — JUIA NPOHMKAHM LePKapUM TKAHAME IePBOTO IpOMe-
JKYTOYHOTO XO3fMHA. JHAUeHMEe JPYTHX THIOB IEHETPAIbHBIX JKEJIe3HCTHIX KJIETOK y ITOro
BHIa IOKAa He sicHO. Pa3BeTBIIHHAs CIIOPONMCTA IPOSBIsSeT AKTHBHOCTH HecrenudpuyecKom
5CTepassl TOJNBKO B IEHTPATBHON yacTH. I'DaHWYHEIA CJIOH CTEHKH CIOPOIUCTEI CHIBHO IIOJO-

JKUTeJIeH Ha KUCJIple U HeATpalbHbIe MYKOCYOCTaHIUH.
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Fig. 1. Longitudinal dorsoventral section through /. golfinum corcarin, Acid phosphatose activity is Fig. 1. Longitudinal dorsoventral section through P. gallinum eercaria with well visible ducts of
present inthe wall of ]'Ir\l“l}h.I!r_'.'I]!{ farrows), tegument of pharvox and internal covering of ecea (o). ventral (a), lateral {b), dorsal (¢} and Fuatmmtnhulﬂr penetration gland cells (arrow); d — oral sucker.
intesting (b) ond ducts of postacetabular glands {(double arrow); ¢« ol sucker, vernitral sicker ¢ — ventral sucker (PAA + aldehyde fuchsin) (= 850). Fig. 2. Longitudinal dorsoventral section
{z-naphthyl phosphate + HPR) ([« 550). Fig. 2. Transverse soction through P gallinem corcnrin ot through P. gallinum cercaria, Duets (arrows) of postacotabular gland cells stain blue and their bo.
level of ventral sucker (a). Acid phosphotase netivity is present in ducts of postacetabular gland dies (a) stain vielet in AB-PAS; b — oral sucker, ¢ — ventral sucker { < 450).

gella (arrow) and internal covering of cecn (b)) (2naphthy] phosplnte + HIP'R) (o 700,



Plate 1V

%. Fedirska, T. N. Soboleva, Histochemistry of the cepcaria . . . . . . . . . . . . FPlate T11

Fig. 1. Fully formed P. pallinum cercarin exhibits alkaline phosphatase activity only in collecting
excretory canals (arrow); a — ventral sucker, b — genital anlage (g-naphthyl phosphate + Fast
blue BB) (= 000). Fig. 2. In . galfinwm cercaria only tail tegument exhibits the activity of non-
specific esterase (arrows); & — body of corearia, b — ventral sucker, c — sporacyst wall {z-naphthyl
acetate + HPR) (x280).

Fig. 1. Section through sporocyst and corcariae of P. gallinum. Tegumont and pm!a:elnl:rl.ﬂar gland
cells of cercaria (arrow) and inner border layer (double arrows) of sporocyst wall are intonsively
atained with PAS; a — oral sucker, b — ventral sucker, ¢ — tail {x 250). Fig. 2. Section through
P. gallinum cercarine with intensively stained tegument (arrows), ceca (a) and ducts of postacets-
bular gland cells (b); ¢ — oral sucker, d — sporocyst wall (PAS) {x350).
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