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DYNAMICS OF CIRCULATING ANTIBODIES AGAINST
TRICHINELLA SPIRALIS AFTER APPLICATION
OF ANTHELMINTICS

J. CORBA, J. CERMAN and R. SPALDONOVA

Institute of Helminthology, Slovak Academy of Sciences, Kogice

Abstract. Formation and dynamics of circulating antibodies were studied in mice experimentally
infected with 7', spiralis and treated with mobendazole, Latex-fixation tube test was used in the
oxperiment. In the control group of untreated mice the antibodies wero detected on the 21st day
after infection. The antibody lovel reached the maximum on day 78 and low titres were found still
on day 207 after infection. In mice treated with mebendazolo in the intestinal phase of trichinellosis,
the antibodies were dotocted 10 or 7 days earlier than in the control group. At this timne the antibody
level reached the maximum and thon it decreased gradually until no antibodies were detected on
days 66—76. This phenomoenon eorrelated with postinortem examination and suggested that the
formation and dynamies of circulating antibodies against 7. spiralis aro directly dependent on she
effectiveness of the troatment.

Humoral antibodies play an important role in the complex of anthelmintic immunity
which was deseribed with numerous helminthiases, among others also with trichinel-
losis. Our previous experiments (Corba and Spaldonova 1974 a, b, ¢, Spaldonovi
and Corba 1973) revealed that after the application of effcctive anthelmintics the mice
developed an immunity manifested by a significant reduction (up to 96 9%,) of 7'. spiralis
larvae originating from reinfection. Tn order to elucidate the mechanism of this immuni-
ty, a series of cxperiments were carried out to study the dynamiecs of circulating anti-
hodics after the treatment of more or less effective anthelmintics. We followed the
relationship between the antibody titre and the effect of treatment and the period of
persistance of circulating antibodies in the blood.

MATERIAL AND METHODS

The experiments were earried out on 150 mice weighing 20—22 g which were infected per os with
300 T'. spiralis larvae each. The animals were divided into 10 groups and were administered either
mehbendazolo (Janssen Pharmaceutica, Bolgium) in the dose of 100 mg/kg or totramisol (ICI, Great
Britain) in the dose of 40 mg/kg per os at intervals given in Table 1. Five days before infoction and
then at weekly intervals after infoetion blood samples were taken from the retrorbital plexus of
hoth treated and control animals using the mothod of Néller (in: Cors 19358) till day 210 after in-
foection when the oxperiment was terminaled. The animals were thon killed and the number of
museular Trichinells lurvae was assessed by the method of 8paldonovi et al. (1965).

The antibodies were detceted by latex tubo test after the original method of Fischman (1960),
who first used this reaction in the diagnostics of echinocoecosis. The antigen applied for the reaction
was propared from 7', spiralis larvae after their ultrasonic disintegration. The basic latex suspension
of polystyrenc particles measuring 0.81 pm in diameter (Imuna, n, p. Sariiské Michalany) was used
as adsorbent of the antigen. Tt wase diluted with distilled water and sensibilized latex suspension
was prepared from the mixture of 10 ml of saline, 0.3 ml of diluted latex and 0.5 ml of T'richinella
antigen.

For the reaction tests, 0.5 ml of sensibilized lalex suspension was added to the same volume of
diluted sora, the suspension was thoroughly mixed and incubated first in water at 37 °C for 90 min
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Fig. 1. Dynamiecs of latox-fixating antibodics in mice oxperimentally infected with 300 T'. spiralis
larvae and treated with tetramisol in the dose of 40 mg/kg during the mtestinal phase of trichinel-
losis,
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Fig. 2. Dynamics of latex-fixating antibodies in mice experimentally infected with 300 T'. spirulis
larvae and treated with mebendazole in the dose of 100 mg/kg during the intestinal phase of trichinel-
Josia.
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and then in the refrigerator at 4 °C overnight. At each examination of the scra, positive and negative
eontrols of the sora and control of the antigen were made. On the following day the tubes were
centrifuged at 2.500 r. p. m. for 3 min and the reaction was recorded.

Reactions producing opaque appearance without scdiment or with a small sediment readily
dispersing at slight knocking on the bottom of the tube were taken for negativo. Tho positive re-
actions were evalunted according to clearing of the supernatant, the appearance of the sediment
and the size of resuspended flakes and they were marked with one, two, three or four crosses. Tts
highest solution giving positive reaction and marked with two crosses (4 4) was takon as serum
Litre.

RESULTS

In the control group of untreated mice, the antibodies were detecled on the 21st
day after infection. Maximum values were obtained on day 76, but the antibodies
persisted at low titres still to the 207th day.

In mice treated with tetr amisole at intestinal and early migratory phasc of trichine-
losis, the antibodies were first detected 10 (group I), 7 (group 11) and 4 (group ITT) days
earlier than in the control animals. In the group of mice treated with tetramisol at the
migratory phase of trichinellosis (groups IV and V), the therapy influenced neither the
beginning of the formation nor the dynamics of antibodies.

Tn mice treated with mebendazole, latex-fixing antibodies were found also 10 (group 1)
or 7 (group II) days carlier than in the controls. At this time the antibody titres in
groups T and ITT were maximum and decrcased gradually until days 66—76, when no
antibodies were detected in these groups. The therapy had a 100 9% effect in these two
groups, because no 7'. spiralis larvae were found (Table 1).

Table 1. Number of muscular Trichinella larvae in white mice 210 days after infection with 300
T. spiralis larvae and treatment with mecbendazole in the dose of 100 mg/kg or with
tetramisol in the dose of 40 mg/kg during the intestinal phase of trichinellosis,

Period

- S Mebendazol Totramisol

Group of ai]:lptll 1:;;10:1 100 mg/kg 40 mg/kg Untreated control
I 1—2 0 22.325 -|- 1828
II 3—>5b 0 34.608 4- 879
111 6—8 L 20.300 4 1236 41.033 + 1916 36.781 4 2738
v 9—11 35.687 + 673 35.933 4 2136
Vv 12-—14 31.233 4+ 897 49.695 -|- 1329

A delated onsct of antibody formation and slower increase to maximum levels were
observed also in group III treated with mebendazole. The dynamics of antibodies in
mice of groups IV and V was analogous to that of the control group and the differences
did not exceed the value of one dilution of the geometric series. Maximum valuocs
of antibody titres in groupa III, IV and V and in the control group were found on day
76 after infection, i.e. at the time when antibodies had already disappeared from the
blood of mice of groups I and TT. The numbers of muscular larvae in groups IV and V
did not significantly differ from that in the control group.

DISCUSSION

The application of effective anthelmintics to an infected host affects the parasite-host
relationship. The host organism responds to the presence of helminths with a whole
complex of defensive reactions, among which an important role is played by the im-
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munological mechanism. The interruption of infection by anthelminthic treatment and
destruction of helminths in the host organism result in a sudden release of a large amount
of antigen, which is followed by a strong immune response.

Elucidation of the role of circulating antibodies in the defence mechanism of the host
against the helminths is very complicated due to the large number and varioty of
antigens against which the antibodies are formed. Parasitic worms contain a number
of somatic, secretory and excretory antigens and therefore also the antibody response
of the host is variable both in quality and quantity. The results obtained by many
other authors show that humoral antibodies play an important role in the complex
of anthelmintic immunity, because the resistance to many helminths was successfully
transferred via the serum. Therefore in our experiments we studied the dynamics
of circulating antibodies against 7'. spiralis during different developmental stages of the
parasite. As it follows from the literature available to us, the dynamics of circulating
antibodies after a therapy of trichinellosis have not hitherto been studied. The results
of our experiments reveal that an effective therapy with mebendazole provokes
a sudden increase of latex-fixating antibodies shortly after the application of the anthel-
mintic. We assume that this phenomenon is directly associated with the release of
a large amount of antigen from the disintegrated T'richinella larvae. A similar effect was
observed also by Ambroise-Thomas et al. (1970) in mice infected with Schistosoma
mansoni and by Dodin et al. (1966) in paticnts with schistosomiasis. In contrast to
our results, however, the therapy at early stage of schistosomiasis did not provoke any
scrological response in the organism of the treated host.

On the basis of our experiments it may be stated that the formation and dynamics
of circulating antibodics against 7'. spiralis directly depend on the effect of the treatment.
This phenomenon was observed during mebendazole treatment of the intestinal phase
of trichinellosis, where the anthelmintic caused maximum rate of death of T'richinella
Jarvae. This speeded up the formation of serologically detectable antibodies till maximum
titres were attained. The correlation between latex-fixating antibodies and effective
treatment may be applied in determination of the efficacy of the anthelmintic in early
phase of trichinellosis.

JTUHHAMHUKA HUPKVYJHUPYIOIINX AHTHTEJ HPOTHD TRICHINEILLA
SPIRALIS NOCIE MPUMEHEHUA AHTTEJLMIIHTHHKOB

1. YopOGa, Il. Yepman n P, [loangorora

Peaiowe. OGpa3oBaHN® H JINHAMUKY IHPKYJUPYIOOUIX AHTHTES HAYYa/HM HA Mhlgax 1nocre
IKCTIEPHMEHTANIRHOIO 3apasKeHHsA AHIANKaMm 7. spiralis W Jiedcuuy MeOem1a30ioM. OmBITH
HPOBOM/IN UPK LOMOTH JaTerc-PUKCHPYIIEro Tectd. B KOBTPOIBHOH rpynne HejeuyeHHslX
Mumest agTnrena ofmapysoun Ha 21-1 nemn nocme sapakennd. MaKCHMAJBHWH Yposeub
apTATesn OB JOCTUTHYT Ha 76-01 gens o mepuiconwe THTPH! Onvim naienn eme ma 207-1 neHb
MOCJIO supaskenns. Y MEIICH JeYeH X Me(en1as010M B TedeHlle REMCIHol Gasur TprXune ean
apETaTena OLuH Haieryt ma 10 wian 7 jgHell pasbuic, YeM Yy KOETPOJLHOE rpynon. B 10 speMn
YPOREHK AHTHTEN JIOCTUI MAKCHMYMA H 1I0C/IC TOrO NMOCTENeHHO HuHioRa.icsi po 66—70-ro qus,
KOIjld UMTHTCIA YiKe JICYCAIH, JTO SRJEHN® COOTBETCTBYET BCKPHTHIO H MOKA3LIBAET, WTO
obpasopaEue M JAANAMAKA JNPRYIMPYOUNMX aETurea upotns 7. spiralis MPAMO 3BABMCHMMbL OT
adfexTnBROCTH JEUCHUA.
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CYSTICERCOIDS OF THE CESTODE APLOPARAKSIS DIMINUENS
(LINSTOW, 1905) — (CESTOIDEA: HYMENOLEPIDIDAE)

During the helminthological expedition orga-
nized by the Helminthological Laboratory of
the USSR Academy of Seiences, Moscow, on the
River Ob (Tyumen RRegion, District Salekhard)
oligochaetes were collected and examined for
helminths. The material was collectod in tundra
on the Jeft. bank of the River Ob, about 200 km
north of polar circle. Throo specimens of Tubifi-
cidae gen. sp. were found Lo contain eysticereoids
of ecestodos of the genus Aploparaksis Clere,
1903 in body cavities.

The cysticercoids are typical Lailed diplocysts
(aceording to tho classification by Bondarenko
and Kontrimavichus (Folia parasit. (Praha)
23: 39—44, 1976). The outer envelops of eysti-
cerenids, surrounding the eyst proper, is elon-
gated either on one or on hoth poles. Bonda-
renko and Kontrimavichus assume, in
agreement with Mrdzek (Zool. Jahrb. Abt,
Anatom. J9: 516 — 684, 1916), that this envelope
is formed by a widened tail (cercomer). The
anterior part of this envelope bears a feebly
discernible canal opening into indistinet pore.
The size of the envelope is 0.410 0.480 x
0.128—0.144 mm. The cyst proper is of oval

shape and measures 0.160—0.172x0.106 to
0.113 mm. The outer thin hyaline layer of the
evst is 0,008 mm thick, the inner layer has
transverse sirmtions and s thicker, 0.008 to
0.012 mm. The gcolex measures 0.086 — 0.094 mm
in dinmetor, The rostcllum is eylindrical and
measures 0,050 0.054 < 0,022 - 0.024 mm, Tt has
one row of hooks of aploparaksoid type, measur-
ing .014 mm in length. Oval suckers measure
0.040 —0.048 x 0.022 — 0.026 mom. Caleareous bo-
dies, rounded or oval, meazure 0.004  0.006 mm
in diamecter and arc concentrated mainly in the
anterior parl of the eysticereoid. KEmbryonal
hooks were not found.

A charaeteristie feature of the cysticercoid
recovered are smmll rostellar hooks mensuring
only 0.014 inm. Of the known species of the
genus Aploparaksis, only the species A. brachy-
phallos (Krahbe, 1869), 4. leonori Spassky, 1981,
A. galli (Rausch, 1951), A, sonjuonensis Tu-
bangui ot Massilungan, 1937 and A. skrjabinissima
Spassknja, 1050 have been reported to possess
hooks shorter than 0.020 mm. However, their
hooks differ from those of our ecvsticercoids in
the shape. The shape and size of rostellar hooks
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