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PENETRATION OF OVICIDAL FUNGI INTO ALTERED
EGGS OF ASCARIS LUMBRICOIDES
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Abstract. Eggs of Ascaris lumbricoides exposed to temperatures of 40— 60°C for 1 hour or irradiated
by high dosed of UV light are more massively attacked by ovicidal fungi than the intact oggs. The
authors assume that the more rapid and increased effect of ovicidal fungi in the soils of the tropics
and subtropics is due to greater insolation of the surface layers and their higher temperature.

The ovicidal fungi are capable of attacking and destructing Ascaris lumbricoides
eggs under experimental conditions during several days or weeks. The rapidity of the
ovicidal effect is dependent particularly on the species of ovicidal fungus and type
of ovicidity (Lysek 1976), ovicidal activity (Lysek and Chalupovéd 1976), growth
and ovicidal rate (Chalupov4 et al. in press), but also on ambient climatic conditions
causing different actual ovicidal activity of the fungus (Giboda et al. 1974). In preli-
minary experiments performed under tropical conditions (L.ysek, unpublished results)
at the soil temperature of about 40 °C the fungus Humicola fuscoatra Traaen completely
destroyed the egg inoculum of Ascaris lumbricoides and Ascaridia galli of the size of
0.1 ml during three days. In the experiments carried out under temperature conditions
of the temperate zone in Czechoslovakia, the same fungus required two weeks for the
destruction of the same number of eggs. The same strain of the ovicidal fungus thus
exhibited a substantially different ovicidal activity under different conditions.

Giboda et al. (1974) demonstrated that the temperature influences considerably
the ovicidal activity of the fungus. This phenomenon was therefore expressed in a double
evaluation of ovicidal activity: actual ovicidal activity, limited by existing climatic
conditions, and potential ovicidal activity exhibited under optimal laboratory condi-
tions. The second value is at the same time the maximum value of the ovicidal effect of
the fungus. However, this finding of the immediate effect of climatic conditions does not
allow to demonstrate to what extent is the increased ovicidal effect due to an increased
activity of fungi at higher temperatures or whether the climatic conditions produce
such changes which facilitate the penetration of the ovicidal fungus into the eggs.

The aim of the present paper was to ascertain whether and to what extent the expo-
sure of eggs to changed physical conditions may affect the ovicidal activity of the fungus
if its original metabolic activity is preserved.

MATERIAL AND METHODS

Live eggs of Ascaris lumbricoides recovered from pigs at the slaughtcr_house were used in the ex-
periments. The egg surface was sterilized after Lysek et al. (1976). This method ensures that the
original material will be homogeneous at the stage of a single blastomere. The experimental ovicidal
fungus was Verticillium chlamydosporium, strain 9 from the collection of ovicidal fungi in the De-
partment of Biology, Faculty of Medicine, Palacky University, Olomoue. The fungus was isolated
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from the soil of a low-land pasture in Czechoslovakia in 1966. The strain was subsequently cultured
on Sabouraud glucose agar, Czapek-Dox agar and live eggs of Ascaris lumbricoides with sterile sur-
face. It still keeps its ovicidal properties of the third type of ovieidity (Lysek 1976). The level of
its ovicidal activity tested by our method (Lysek and Chalupova 1976) was 25 % before the
experiment.

a) Experimental egg suspension in test-tubes was exposed to temperatures of 40, 50 and 60 °C for
1 hour. The control group of eggs was kept at the temperature of 25 °C.

b) In the second part of the experiment the experimental eggs were exposed to three different doses
of UV light, 47,148 Jm~2, 94,296 Jm 2 and 188,592 Jm~2. These values were obtained by irradiating
the eggs with Phillips fluorescent tube from the distance of 20 em for 10, 20 and 40 minutes. The
eggs were placed in Petri dishes in a monocellular layer with a minimum quantity of water to prevent
the absorption of the irradiation by water.

After exposure the eggs were mixed with spores of the experimental fungus in the ratio of 40 : 1
and the ovicidal effect was tested. The stage of develcpment reached during the test, i.e., within
a week, was evaluated with all experimental and control eggs. Each experiment was twice mpea,bed
The resulting value of ovicidal activity was determined on the basis of a control of 200 eggs of
each experiment.

RESULTS

The rate of egg alteration was determined indirectly on the basis of the development
of experimental eggs compared to the control eggs (i. e., non-irradiated and cultured at
25 °C). The development of eggs exposed to three experimental temperatures is shown
in Table 1. The development of irradiated eggs is summarized in Table 2. The eggs

Table 1. Development of A. lumbricoides Table 2. Development of A. lumbricoides

eggs exposed to increased tempera- eggs exposed to UV irradiation
tures after one-week experiment after one-week experiment
: | ‘ F
Stage Control| Temperature ' Length of
ofdevelopment | _ ., . o e Non- Homdistion
: | ofdevelopment | iated | & | ¢ 8
1 blastomere 14 % | 13 % | 100 %/} 100 ¢, ; eggs g | 8 E
2 blastomeres 4% | 1%| — ! — = < S
4 blastomeres 7% | 13 9% — —
blastula 61 % [49% | — - . )
gastrula 14 9, | 24 9, S 1 blastomere 31 9 82 % | 96 % | 98 9%
f | | 2 blastomeres | 24 9% | 9% | 1% ]| 0%
4 blastomeres | 32 9, % 3% 2%
blastula 11 9, % 1 -1.9% —
gastrula 2% = — _
)

exposed to increased experimental temperatures before infection with Verticillium
chlamydosporium were more readily attacked by the fungus than the control eggs
(Fig. 1). The same relatlonslnp was found also in the UV irradiated eggs (Fig. 2).

DISCUSSION

As it is shown in Table 1, onec-hour exposure of eggs to the temperature of 40 °C
slightly speeded up their development, but the appearance of the eggs remained intact.
After one-hour exposure to 50 and 60 °C the development of embryos inside the eggs
was stopped. In some of the eggs the embryos vacuolized which clea.rly indicates that
they were damaged. This agrees with the assumption of Magrova (1967) that even

a short-term exposure of eggs to thé temperature of 50 °C results in a complete cesaa,tlon
of their development. . _ _ .
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Propor tionally with increasing temperature increased also the number of eggs
attacked by the fungus. Since the ovicidal activity was tested at a temperature of 25 °C,
the increased number of attacked eggs could not be due to a higher metabolic activity
of the fungus. As this relationship is linear (see Fig. 1), it may be concluded that with
increasing temperature increases also the alteration of eggs and their shells allowin
the ovicidal fungi to penetrate into the eggs. This relationship was observed already.
in egg&; exposed to 40 °C which produced a more rapid development as opposed to the
control.

The UV light irradiation, even in the highest dose used, did not cause death of all
exposed eggs (Table 2). No morphological changes either in egg shells or embryos were
observed under light microscope. However, also in this case the relationship was pro-
portional and with increasing rate of irradiation increased also the number of attacked
eggs. The fact that even the highest dose of irradiaton did not kill the eggs suggests
that they were relatively little dammaged. The produced alteration of egg shells,
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Fig. 1. Relationships between the number of
attacked eggs and previous exposure to the tem-
peratures of 40, 50 and 60 °C. Control temper-
ature 25 °C.

Fig. 2. Relationships between the number of
attacked eggs and previous exposure to UV light.
The doses of irradiation are expressed in mi-
nutes.

though not definable morphologically, enabled the fungi to penetrate into the eggs.
Such an intensive UV irradiation does not occur in nature, but our results allow to
conclude that even a feeble but long-term irradiation may produce similar alterations
of egg shells. In free nature this may concern only the eggs exposed to direct insolation
in the surface layers of soil.

The above facts correspond to our previous results of experiments performed directly
under conditions of a tropical climate. According to these results, the heating of upper
soil layers may result in a more rapid destruction of eggs by ovicidal fungi. '1.‘h.ls seems to
be due to two independent factors: increase of the metabolic activity of ovicidal fungus
and simultaneous alteration of egg shells of geohelminths which facilitates the penetra-
tion of the fungus.
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NPOHUKAHUE OBUIMIHBIX 'PUBKOB B UBMEHEHHBIE ARIA
ASCARIS LUMBRICOIDES

‘I‘. Jucex u 1. BauosBckn

Pesiome. fliina Ascaris lumbricoides, nojpeprayrsie jieiictBuio Temnepatypu 40—60 °C B Te-
uenne 1 vaca nian o0Jy4eHNIO BLICOKHMH J103aM# YJILTPa@HOICTOBOrO CBETA, 32paMalorcs OBH-
uupHLIME rpadKaMu Oojlee MAcCHBHO, YeM HeNOBpEICHHuIe Ailla. ABTOPUl II0JAralor, 4YTO
CKOpeiilmee i NOBLIEHAOE JICHCTBAC OBUIIM/(HLIX I'PUOKOB B 1I0YBAX TPOUMKOB M CYyOTPONUKOB
OPAYMHEHO NOBRIMEHHON WHCOJIAMEH NTOBEPXHOCTHLIX CJIOCB M MX NOBLIMIGHHOH TeMinepaTypoi.
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