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Abstract. The content of muecosubstances, proteins, lipids, and alkaline and acid phosphatases
in Brachylaimus aeguans has been detoermined by histochemical mothods. The body togument contains
neutral mucosubstances, acid mucosubstances with carboxyl groups and proteins with tyrosine,
tryptophan. evstine and cysteine. It does not exhibit any alkaline phosphatase and non-specific
esterase activity. Acid phosphatase activity is present only in the tegument in the basal part of oral
sucker cavity. The lining of the digestive system, i.e. the tegument of the basal part of oral sucker
cavity and pharynx, and the basal layer of the caecal syneytium exhibit a high activity of acid
phosphatase. The basal laver of caecal syneytiumn has a high accumulation of hydrophobic and hydro-
philic lipids. The microvillous zone of caeca contains acid and neutral mucosubstances and proteins
with tyrosine, tryptophan, cysteine and cystine. The metraterm and cell islets in testes have a high
activity of acid phosphatase.

Brachylavmus aequans is the fourth of trematodes of the superfamily Brachylaimoidea
subjected to histochemical studies, the previous ones being Leucochloridiomorpha
constuntiae (Harris and Cheng 1973a, b), Hasstilesia ovis (Soboleva and Zdarské
1983) and Postharmostomum gallinum (Nacheva and Osipovskaya 1985). Whereas
L. constuntiae, both larvae and adults, are still bound to water environment, the following
three trematodes are connected with the terrestrial environment through their inter-
meliate and definitive hosts. Adults of L. constantiae, P. gallinum and B. aequans
develop from the metacercariae which grow but do not encyst inside the second inter-
mediate host, whereas the adults of previously studied H. ovis develop from the meta-
cercariae not leaving the sporocyst and the first intermediate host. The aim of the
present paper is to elucidate what are the differences between the trematodes bound
to terrestrial hosts and those bound to hosts living in water environment, to what
extent the life cycle affects the structure of the adults. The studies are a part of complex
investigations of the morphology, histochemistry and ultrastructure of trematodes
performed in cooperation with the Academy of Sciences of the Kazakh S.8.R. It is
a continuation of the paper by Soboleva and Zdarska (1983) and is intended to
serve as a basis of further biochemical and ultrastructural studies of adult trematodes
of the superfamily Brachylaimoidea.

MATERIALS AND METHODS

Adults of B. aequans at the age of 6—8 days were obtained from experimentally infected white
laboratory mice. The used histochemical methods for the detection of mucosubstances, proteins,
enzymes and lipids were described in & previous paper (Zdarské et al. 1978). More than 25 histo-
chemical methods with the respective controls were used.
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Table 1. Histochemistry of the trematode Brachylaismus aequans

I n‘ RESULTS
6 5 B + +o O £,
g E‘gg L 1 : RS 3 E The tegument of B. aequans (Table 1) contains a great amount of PAS-pos'ti e, sa-
ST ' : liva test-resistant substances, acid mucosubstances with carboxyl groups, and proteins
g - + = ‘s g with tyrosine (Plate I, Flg 1), Prypbopha,n, (;ysbine' and cysteine. Among the me'thods
3 '%3 [ R T R AT B S 4 g T: ) I 1 EL oo 5 for detection of hydrophilic lipids, the reactions with Sudan_ black B (Plate I, Fig. 2),
= T 8 8 Ii + g ‘ acid haematein, Luxol blue and OTAN were s}frlongly positlge (see Table 1}1. The spi-
E— . - - — @ \ nes in the tegument were positive for hydrophilic lipids and prote’ns with tyrosine,
§o 3 % b T } 8 ‘ cysteine and cystine. The body tegument of the trematode did not contain any of
. g % ' E ' 1§ b E Tt b ' T oo 3 the detected enzymes (Table 1). A high acid phosphatase activity was demonstrated
S r* i + E only in the tegument of the basal part of oral sucker savity.
g o = The parenchyma and suckers of this trematode contain mostly glycogen and hydro-
‘é 8 El Ly L e o + ' + o+t 2 7 phobic and hydrophilic lipids. The strongly developed muscles of suckers are weakly
& o& | 7 * - e E positive for tyrosine, tryptophan, cysteine and hydrophilic lipids (Plate I, Fig. 2).
ol - - T T B o g A great anmount of hydrophobic lipids is situated between the muscle fibres. The walls
! 8 S N T T S % Lo+ 8 g of canals of the excretory systen exhibit a high activity of alkaline phosphatase. Glyco-
‘ b M " + = z gen is concentrated in the parenchyma around the excretory canals and around intestinal
I 3 branches.
w= s Ce 2 The digestive system consisting of the oral sucker cavity, pharynx and caeca exhibits
p- ottt AR . ‘ I 5 a high activity of acid phosphatase in the tegument and gland cells in the basal part
N - T % , of oral sucker, in the tegument of pharynx and in the basal layer of caecal syncytium
. \ Tt te L | Y E ; (Plate 1I, Fig. 1). The basal layer of intestinal epithelium contains a large numbe'zr_ of
5= A R B - T N o S S B 5 ! ! + 3 o LB B ‘ droplets of hydrophobic lipids. The substance between these droplets is strongly positive
=N + + + o= 4 + 4+ + PSS = . A . . & . A
| g oo+ +5 < g é for hydrophilic lipids (Plate I, Fig. 2) and tyrosine (If’la,te 1, flg. 1. Tge mlcrO\Elll)lZlés
e - T ST - . - — SR zone of caecal syncytium contains a great amount of neutral mucosubstances -
é EX-l Tty ot ony T T I1%en Ty ® | positive reactyionyafg;r saliva test) a,ndgacid mucosubstances, and shows a medium po-
L e T Tizes 2E < siti tion £ teins with tyrosine and tryptophan.
£l o2 T 13 S£ 3 sitive reaction for proteins with tyrosine and tryptop
= ! — —— | %E 5 Of the reproductive organs, the metraterm exhibits most pronounced histochemical
2 ° E;E'j = reactions (Table 1), whereas the remaining part of uterus wall does not sta.in_ in the
- A A T ! : Torrr o gc8s used histochemical methods. The metraterm exhibits acid phosphatase activity and
B~ o N - - o contains PAS-positive, saliva test-resistant neutral mucosubstances, tyrosine and
@ " 4 " . % n § %"_&‘S§ tryptophan. The testes and ovary give reactions wit_h a l(_)w degree of intensity _for
T E'E RN 3 S SR | * I ottty 5 fxzz proteins with tyrosine and tryptophan. Only single cell islets in the testes exhibit a high
a 7 + ¥ * a ® @mooo activity of acid phosphatase. The ovary shows a low activity of alkaline phosphatase.
— - - J w' °| J The vitelline cells and egg shell (only immediately behind the ootype) stain intensively
g E i 1 T2 + t X 3 with aldehyde fuchsine, in the methods for the detection qf tyrosine, cystine and cysteine,
32 P gttt e : : Tt 2 3 and in the methods with Sudan black B for the detection of lipids. The shell of older
e L T e eggs cannot be stained by any of the used histochemical methods.
» :1 !
ST TETIE: EIESES00 SRTERNENNENE SORE I IS
g e , S o i B DISCUSSION
18| & + 8 o 9 ©
AR %’ $ ! E ! Ttg E ! “:E :tL jt ¥ jtr + ! ' :tL :r*t E g 2| = The histochemistry of B. aequans adults has not yet been studied. In contrast to
R R S . | ELE other members of Strigeatoidea La Rue, 1957, in which alkaline and acid phosphatases
n % “ o ca. % o B §§% were demonstrated in the tegument Erasmus and Ohman 1963, Ohman 1965,
Zet oS T EE%S 3 gm"m g £ 308 1966a, b, Bogitsh 1966a, b, Wheater and Wilson 1976), the body tegument of
g T8 23y £ 583, = Yidw T § LPEE B d H. ovis (Sobol d Zdarska 1983) does not contain any of these
§ +12 L 218 208 SSE+ So 42y 2 2 gggcm . aequans and H. ovis (Soboleva an arské ) does not contain any
3 3.8 e ZeisE 3 8 c og 2 gE8 g ® % =4 g FERER enzymes. Only the tegument of the basal part Qf oral sucker cavity, whlch is regarded
E PR ‘Tm e gfg 2rtenEsE BEE £hE5E M, 2 3% 8 % as a part of the digestive system, exhibits acid phosphatase activity. Since also the
wEE L8 | SES ES8 o 3 ECEFS TR EE R 5 S oz 2ARs3 cells in this part of oral sucker contain acid phosphatase, we assume that they perform
AR LAA AR ++SAAE RSS2 IESI3ESBEE50 < g‘ I a similar function as the holdfast organ of Strigeidae. The absence of alkaline phosphat-
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ase activity in the tegument of the two trematode species may be explained by the fact
that, in relation to their body size, their intestinal branches are enormously developed
and therefore the transport of nutritive substances through the tegument is unnecessary.

In contrast to H. ovis (Soboleva and Zdarsk4 1983), the tegument of B. aequans
is strongly positive to PAS reaction for neutral mucosubstances. This was observed also
in other trematodes (Harris and Cheng 1973a, Threadgold 1976).

The microvillous zone of caeca in B. aequans, like in H. ovis and other trematodes
(Reznik 1962, Sharma 1979), contains neutral mucosubstances and acid mucosub-
stances with carboxyl groups, but does not exhibit any activity of alkaline phosphatase.
The basal layer of caecal cyneytium in B. aequans, in contrast to H. ovis, shows a high
activity of acid phosphatase. The activity of this enzyme in intestinal branches was
demonstrated in all hitherto studied trematodes (Reznik 1963, Erasmus and Ohman
1963, Ohman 1965, 1966a, b, Threadgold 1968, Bogitsh 1968, 1972, Bogitsh et al.
1968, Dike 1969, Gupta 1970, Davis and Bogitsh 1971, Trimble et al. 1971,
Krnst 1975, Nizam et al. 1975, Srivastava and Gupta 1975, Nacheva 1977,
Sharma 1977), with the exception of Schistosomatium douthilti (Bogitsh 1975, Bo-
gitsh and Shannon 1971). .

The basal layer of caecal syncytium in B. aequans is characterized not only by a high
acid phosphatase activity, but also by a large amount of proteins with tyrosine, trypto-
phan, cysteine and cystine, and, particularly, by a large amount of both hyd'rophoblc
and hydrophilic lipids. A high lipid content in the intestinal wall was described a.l.so
by Harris and Cheng (1973b) in the trematode L. constantiae of the superfamily
Brachylaimoidea and in other trematodes (Parshad and Guraya 1976, Yusufi
and Siddiqui 1976, Frayla and Smyth 1983, Haseeb et al. 1984). These hydrophobic
lipids seem to be the end products of glycolysis and are excreted from the organism
(Smuyth and Halton 1983) in form of the so-called excretory lipids. .

The histochemistry of trematode genital organs is relatively little known. Attention
has been paid particularly to vitelline cells and formation of eggs and their shells
(Burton 1963, Guraya 1970, Sharma 1976, Kanwar and Agrawal 1977, Ginet-
sinskaya and Lyukshina 1979, Smyth and Halton 1983). Further detailed studies
of the spermatogenesis at the cytochemical level will be necessary for elucidating the
presence of acid phosphatase in cell islets in the testes of B. aequans.

The main difference between the histochemistry of B. aequans and H. ovis is the
higher activity of acid phosphatase and absence of alkaline phosphatase in the intestine
of B. aequans, and lower concentration of neutral mucosubstances in the tegument,
absence of acid phosphatase’in the anterior part of digestive system and very low acti-
vity of acid phosphatase in the caeca of H. ovis (Soboleva and Zdarsks 1983).

A comparison of the histochemistry of individual developmental stages of B. aequans
reveals that the excretory system in all developmental stages, i.e. in the cercaria (Zd4r-
sk4 and Soboleva 1980), metacercaria (unpublished) and adult exhibits a high alkaline
phosphatase activity. In the tegument and intestine, however, the activit.y of thi.s
enzyme is present only in very young cercariae. Acid phosphatase activity in _t;he di-
gestive system occurs first in the young cercaria, only in the anlage of intestine. In
the fully developed cercaria and metacercaria, like in the adult trematode, this enzyme
is present already in the whole digestive system, i.e. in the lining of the oral sucker
cavity, pharynx and caeca. As to the glycogen, its amount gradually increases in indivi-
dual developmental stages, particularly in the parenchyma and suckers. The tegument
of fully formed cercaria, metacercaria and adult contains a large amount of neutral

and acid mucosubstances.
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PACHPLEHAEJEHHE MYKOCYBCTANIMIT, BEJIROB, ®EPMEHTOB
U JIUTIUIAO0OB ¥V TPEMATONBl BRACHYLAIMUS AEQUANS

3. Maspcrka n T. H. Cobo.reBa

Pesiove. (O MOMOI(LI0 I'MCTOXMMUUCCKUX MCTOZOB H3YUATH  COJCPHAHHE MYyKOCYOCTaHIIMH,
GCIIKOB, JIMITHIOB, IMEJIOUHON 1 kUC.10H PocdaTas u HecleunduIecKoil DCTEPA3bl Y TPEMATOMLL
Brachylaimus aequans. TeryMeHT TeJa ¢OJePHHT HEHTPAILHBLIC MYKOCYOCTAHLMM, KHCIIblE
MYKOCYBCTaHIMHM ¢ Ka POOKCHILHLIMA UPVATAMA | O€TKy ¢ THPO3HHOM, TPHNTO(PaHOM, NHCTA-
HOM M IIHCTEHHOM. ARTHBHOCTH IEI0UHOR pocdarasnt o Heemenuduuec KO deTepassl Be 00Ha-
pysKeHa. AKTHBHOCTL KMCJI0H (pocdaTassl yCTAHOBACHA TOILKO B TEryMeHTe 0a3allbHON YacTH
M0I0CTH POTOBOH U PHCOCKH. BBICTHIKA NHUINEBA PUTE.THHOHA CHCTCMB, T. €. TCIYMEHT OA3a.TLHOW
YACTH POTOBOIT NPHCOCKE M ITOTKE N OA3ANLHLLL €10 CHHIMTHI BeTBEH KHIICYHMKA NPOSBIIAIOT
BBICORYIO AKTIBHOCTh KHCTON (ocaTasel. BasanpEmii ¢/10 CHBIATIL BeTBCH KNI CUHHKA
COMEPHANT TarmKe O00JBII0E KOJIHUErTBO IiIPOPOOHLX M I'IIpouIbALIX aumuToB. B 3oHe
MHUKPOBOPCHHOK KMIUEYBHKA BBIABICHBI KHCIBLIE M HEHTPATLHLIE MYKOCYOCTAHIMM W OCIKK
¢ THPO3NHOM, IHCTEMHOM M HHCTHHOM. B MeTpatepme M B 0CTPOBRAX K/JETOK B CCMCHHHKAX

0TMEYA./ 111 BLICOKYIO AKTHBHOCTE Kic.J0H (ocdaTasmt.
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Fig. 1. Longitudinal dorso-ventral (A) and transverse (B) section through the body of B. nequuns
demonstrating the high content of tyrosine in the syncytium of caeca (arrows); s — oral sucker,
b — ventral sucker, ¢ — pharynx. Morel—Sisley (x 150). Fig. 2. Section through the anterior part
of body of B. aequans. Tegument, oral sucker (a) and particularly the syneytium of caeca (b) contain
a large amount of phospholipids; ¢ — pharynx. Sudan black B (paraffin) (X 280).
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Fig. 1. Transverse section through the body of B. aeguans demonstrating the high acid phosphatase
activity in the syncytium of caeca. a-naphthyl phosphato + HPR (i 280). Fig. 2. Longitudinal
dorso-ventral section through the body of B. aequans demonstrating the high affinity of aldehyde
fuchsine to tha vitelline cells (arrows); a — pharynx, b — ventral sucker, ¢ — intestine. Lugol +
aldehyde fuchsine (X 180).
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