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Heligmosomoides polygyrus: rozwoj wolno zyjacych stadiow
hamowany przez roslinne triterpenoidy pentacykliczne

Heligmosomoides polygyrus: the development of free living
stages inhibited by plant pentacyclic triterpenoids
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Pomimo opracowania wielu sposobéw zwalczania nicieni, tylko nieliczne sg skuteczne, ale ze wzgledéw
ekonomicznych i szybko pojawiajacej si¢ lekoopornosci nie moga by¢ powszechnie stosowane. Pentacy-
kliczne triterpenoidy roslinne moga zmieniaé przepuszczalnos$¢ kutikuli, modyfikowaé sktad glikoprotein
larw inwazyjnych, czy tez zmienia¢ aktywnos¢ enzymow, zaburzajac proces linienia nicieni. Wykorzystanie
anty-pasozytniczych wilasciwosci roslin wydaje si¢ obiecujaca metoda, nie tylko do hamowania rozwoju
form dyspersyjnych nicieni, ale i ostabiania ich inwazyjnosci. Badano wptyw réznych mieszanin i pojedyn-
czych zwigzkow roslinnych na rozwéj wolno zyjacych form H. polygyrus. Nicienie hodowano na podiozu
agarowym uzupetnionym we frakcje glikozydéw kwasu oleanolowego (OL) z korzeni buraka é¢wiktowego,
glukuronozydéw OL z kwiatéw nagietka lekarskiego oraz mieszaning kwasu ursolowego i oleanolowego
z owocOw boréwki czernicy. Hodowle prowadzono w ciggu 6 dni. Po 24 godzinach okreslono procent jaj ni-
cienia, w ktérych byta zahamowana embriogeneza. W 48 godzinie oznaczano procent larw L1, a po 7 dniach
liczono zywe larwy. Wykazano, ze wolne kwasy oleanolowy i jego izomer — kwas ursolowy praktycznie nie
hamuja rozwoju nicienia. Natomiast glikozydowe pochodne OL z buraka o stgzeniu 350 g ml"! op6Znity roz-
woj larwy w jaju, a w ciggu 7 dni o 10% obnizyly zywotnos¢ larw. Z kolei glukuronozydy OL z nagietka
w stezeniu 400 g ml' w nieznacznym stopniu zmniejszyty procent wyklutych larw L1, ale az o 50% obni-
zyly zywotnos¢ L3. W tescie na przezywanie larw L3 efekt toksyczny glikozydéw OL z buraka stwierdzono
po 30 dniach, a glukuronozydéw z kwiatéw nagietka juz po 14 dniach. Uzyskane wyniki wskazuja, ze jedy-
nie glikozydowe pochodne pentacyklicznego kwasu triterpenowego hamuja w réznym stopniu, w zaleznosci
od budowy czesci cukrowej, rozwdj form wolno zyjacych H. polygyrus.
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Preliminary study on the effect of power grid-frequency
magnetic field (ELFMF) on hatching of Fasciola hepatica
miracidia and fertility and survival rate of the snail Lymnaea
truncatula infected with the liver fluke
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The aim of this study was to examine the effects of extremely low-frequency magnetic field (ELFMF) on
the hatching of Fasciola hepatica miracidia, as well as on the fertility and survival rate of its intermediate
host, the snail Lymnaea truncatula.

Fasciola hepatica eggs were exposed to alternating electromagnetic field (ELFMF) at frequency 50 Hz
and density 2 mT (rms) during embryogenesis for 10 days. The study has shown an accelerated hatching rate
of the F. hepatica miracidia exposed to ELFMF by 2.4 times as compared with the control (non-exposed)
group.

The L. truncatula snails were divided into three groups; the snails of groups I and II were infected with
F. hepatica miracidia developed from the control eggs culture, while those of group III where infected with
the eggs incubated under ELFMF. The snails of groups II and III were next exposed to ELFMF for 53 days,
whereas those of group I were placed outside ELFMF.

At 14 dpi (days post infection), we found a significant decrease in the number of cocoons laid by group
III snails compared with the control. Also, a significant drop was observed in the number of group III snails
at 42 dpi. Increased mortality and a lower number of cocoons laid by group III snails have probably result-
ed from enhanced stimulation of metacercarial parthenogenetic reproduction in consequence of infecting the
molluscs with miracidia previously developed in the ELFMF-exposed environment.
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Zarazenie doswiadczalne Swinek wietnamskich larwami
inwazyjnymi Elaphostrongylus cervi

Experimental infection of vietnamese pigs by invasive larvae
of Elaphostrongylus cervi
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W celu zbadania podatnosci Suidae na elafostrongyloze zarazono do§wiadczalnie 6 Swinek wietnamskich
w wieku 3,5 miesigca doustnie dawkami 500, 1000, 2000, 3000, 5000 i 10000 larw inwazyjnych
Elaphostrongylus cervi. Po zarazeniu zwierzgta poddawano codziennej obserwacji w celu stwierdzenia kli-
nicznych objawéw inwazji. Nie zaobserwowano zadnych objawéw klinicznych u zarazonych swinek.
Wszystkie zwierzgta wykazywaly znaczne przyrosty masy ciata. Po uplywie miesigca od zarazenia wyko-
nano sekcje swinki ktéra otrzymata dawke 5000 larw. Jedynie na powierzchni watroby znaleziono 6 guzkéw
barwy biatawej o wielkosci od 2 do 6 mm. Stwierdzono takze, ze wezly chtonne krezkowe byty powigk-
szone. Poddano badaniu mikroskopowemu krezke, przepone i sie¢, rozdrabniajac je na drobne kawaltki (ok.
1000) i ogladajac w kompresorze pod mikroskopem stereoskopowym. W weztach chtonnych krezkowych
stwierdzono larwy III stadium E. cervi. Wigkszos¢ z tych larw byta martwa, jednak niektére z nich po wy-
izolowaniu wykazywaty zywotnos¢. Nie wykazywaly jednak cech dalszego rozwoju. Pozostale Swinki
zarazone dawkami 3000 larw, 2000 larw, 1000 larw, 500 larw i 10000 larw sekcjonowano kolejno po 2
miesigcach, a nastgpnie po 3, 4, 5 1 6 miesigcach po zarazeniu. Nie stwierdzono zadnych zmian w narzadach.
U Swinki sekcjonowanej po 2 miesigcach w weztach chtonnych krezkowych stwierdzono martwe larwy E.
cervi lub ich fragmenty a u pozostatych swinek w tej samej lokalizacji obserwowano fragmenty martwych
larw, lub detrytus pozostaty po ich resorpcji. Wyniki badan sekcyjnych wykazaty, ze swinie wykazujg natu-
ralng oporno$¢ na zarazenie larwami inwazyjnymi E. cervi, a w ich organizmie larwy te zatrzymywane sg
przez barier¢ weztéw chlonnych krezkowych, gdzie obumierajg i ulegaja zresorbowaniu. W swietle przed-
stawionych wynikéw migso swifi nie moze by¢ Zrédlem elafostrongylozy dla ludzi, ponadto nalezy przy-
puszczad, ze podobng opornos¢ na omawiang parazytoze¢ wykazujg rowniez inne gatunki wszystkozerne, jak
réwniez cztowiek.
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Effect of temperature and starvation on the metabolism of
trehalose in the third larval stage (L) of Anisakis simplex

(Nematoda)
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Anisakis simplex is a parasititic gastrointestinal nematode with a complex life cycle; the definitive hosts
— marine mammals — as well as in humans. As anisakiosis is a serious condition that be fatal to a patient
and may cause allergic reaction in patients sensitive to A. simplex allergens, it is necessary to intensify
research on biochemisty of the parasite larvae. For example, little is known about its carbohydrates metabo-
lism, in particular — trehalose. This sugar is of special importance for parasites owing to its physical and
chemical properties. Besides the function of energy reserve, it fulfills a protective role under stress condi-
tions. Free-living and parasitic nematodes synthesize trehalose in reaction to desiccation and cooling. In pa-
rasites of animals trehalose is the reserve sugar and a transport from supplying glucose to tissues.

There is no information available on synthesis of trehalose in the third larval stage of A. simplex that’s
why in the present research we decided to mark determine the activity of enzymes participating in synthesis
and decomposition of trehalose and content of trehalose during starvation of A. simplex. Activity of TPS (EC
2.4.1.15), was determined using the method by Giaever et al. (1988), and that of TPP (EC3.1.3.12) by Kaasen
et al. (1992). The end of the product of reaction — trehalose and content of that sugar was determined using
HPLC. Trehalase (EC 3.2.1.28) activity was measured using a modified Dahlqvist method (1968), protein
content according to Bradford (1976).

The presence of activity of TPS (21.013 £ 0.034 u/mg) and TPP (19.367 £ 0.041 u/mg) in L3 of A. sim-
plex is shown for first time in this paper. Experiment of culturing L3 larvae without nutrients at five tempe-
rature, i.e. 0, 4, 10, 37 and 45°C was carried out. During the 6 hours of kipping the larvae at 4, 10 and 45°C
the content of trehalose increased by 70% than that measured in the larvae freshly isolated from fish. In this
time activity of trehalase was the same at the beginning cultivation. Activity of enzyme of synthesis of tre-
halose decreasing rapidly during all the time experiment. During the following hours of starvation at 0, 4 and
45°C the content of trehalose was maintained at a similar level and on 18h and 30h it was lower by ca 70%
than at the beginning of the experiment.

These results demonostrate that enzymes responsible for both pathways of trehalose metabolism:
anabolism and catabolism are present in A. simplex.
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The aim of this study was to describe the origin and formation of the outermost protective layer, the so-
called "outer coat", previously described as "outer shell", in the mature eggs of the anoplocephalid cestode
Mosgovoyia ctenoides. At the beginning, the fertilized oocyte is surrounded by a single vitellocyte that con-
tains precursor material for capsule formation. This material is released under the influence of Mehlis’ gland
secretion and gradually forms a delicate capsule surrounding the early embryo. At first, on the surface of the
developing embryo are formed labyrinths like structures composed of numerous infolded membranes. They
gradually merge together into condensed structure and finally produce the embryonic capsule, delimited by
a double-unit plasma membrane. The early blastomeres are embedded directly in the capsular matrix. This
arrangement of the capsule remains unchanged until the preoncospheral stage. In the mature eggs the deli-
cate capsule is progessively replaced with an electron-dense, hard and rigid outer coat. This is formed by a
material secreted from the uterine epithelium, progressively laid down on the thin residual layer of the cap-
sule and forms a thick, electron-dense layer of the outer coat. This layer is covered by numerous micro-
processes oriented perpendicularly to the egg surface. They represent, probably, the remnants of encrustation
and fusion of the finely granular material secreted from the uterine epithelium. A presence of secretory gra-
nules in the uterine cells and long projections of uterine epithelium adjacent to the developing eggs both con-
firm high secretory activity of this tissue. The large ammount of secretory material is accumulated in the ute-
rine lumen and often adjoining to the egg surface of M. ctenoides. The above results, in comparison with
available data on the egg-shell of lower cestodes, indicate that the "outer coat" observed in anoplocephalids
in spite of similar protective function, has entirely different origin and mode of formation.
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Anisakis simplex jest szeroko rozprzestrzenionym nicieniem, gléwnie w zimniejszych i polarnych
wodach. Jego pierwszym zywicielem posrednim sg skorupiaki nalezace do Euphausiacea. Uwazano, ze jest
to gtéwna grupa Crustacea, u ktérych odbywa si¢ rozwoj wezesnych stadiéw larwalnych pasozyta. Niedawno
Klimpel i wsp. (2004) wykazali, ze w Morzu Pétnocnym réwniez widlonogi Copepoda nalezace do gatunku
Calanus finmarchicus 1 Paraeuchaeta norvegica moga by¢ zywicielem posrednim tego nicienia. Czy w
Morzu Battyckim moze zachodzi¢ podobne zjawisko? W potudniowym Battyku larwy III stadium A. simplex
notowane sg czesto u sledzia Clupea harengus, rzadziej u dorsza Gadus morhua, storni Platichthys flesus,
sandacza Sander lucioperca, ciernika Gasterosteus aculeatus, czarniaka Pollachius virens 1 belony Belone
belone. Zywicielem ostatecznym tego pasozyta sa ssaki morskie, Cetacea i Pinnipedia. W potudniowym
Baltyku dojrzale nicienie notowane byly w scianie zolgdka u morswina Phocoena phocoena i delfina
biatonosego Lagenorhynchus albirostris. Jednak mozliwos¢ zamknigcia cyklu rozwojowego Anisakis sim-
plex w wodach potudniowego Baltyku jest w dalszym ciggu sprawg otwartg. Jakie gatunki skorupiakéw sg
Zrédlem zarazenia dla ryb i gdzie to ma miejsce. Gdzie nastgpuje zarazenie ssakow morskich wystepujacych
w tym obszarze wodnym.



