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Abstract. A total of 2,883 foreign students at the age of 18—30 years were examined for amoebiasis
after their arrival to Czechoslovakia. Stool examinations revealed the presence of Entamoeba histolytice,
in 112 of them (3.9%). Students from 38 countries were found to be infected with this parasite. In a
set of 2,064 students from these countries E. histolytica prevalence in stool was 5.49%, . There were
greater differences in the prevalence between individual countries inside & geographical region than
between individual geographical regions. The highest B. histolytica prevalence in stool was found
in students from tropical and southern Africa (6.7% of 745 examined) and the lowest in students
from South-eastern Asia (3.1% of 321 examined). In a simple cross-section study, antibodies against
E. histolytica were detected by enzyme-linked immunosorbent assay (ELISA) in the sera of 1,001
persons. Antibodies were detected in 7.9% of students at the following titres: 1: 200 in 4.5%,,
1:600 in 1.5%, 1:1,800 in 1.99%. Antibodies occurred more frequently in students carrying E.
histolytica cysts (X2 = 14.9). Titre of ELISA antibodies in patients with confirmed liver abscess was
higher than 1 : 1,800. Counterimmunoelectrophoresis (CIEP) test was used for serum examinstions
of patients who had been demonstrated by ELISA to be seropositive and of those carrying K. histo-
lytica cysts. In a set of 170 patients CIEP antibodies were also more frequent in those carrying
E. histolytica cysts (X2 = 26.95). A comparison of the results of ELISA and CIEP tests in the same
patients revealed that CIEP antibodies were more dependent on the actusal parasitization with
E. histolytica than ELISA antibodies. Sera of 81 foreign students from Africa and Latin America
staying in Czechoslovalkia for more than 3 years did not contain any antibodies against amoebae
as it was detected by ELISA. An exception was one student in which the titre of 1 : 600 was de-
monstrated. In 3 patients, antiamoebic ELISA antibodies did not persist for more than three years
after healing of amoebic liver abscess.

The majority of papers dealing with the import of tropical parasitoses into Cze-
choslovakia by foreign students concerned the prevalence of intestinal parasitoses
and search for suitable diagnostical methods (Dufek et al. 1967, Dufek and Kali-
voda 1969, Chmelikov4 1971, Giboda et al. 1982).The prevalence of E. histolytica
in stool and frequency of antiamoebic antibodies in sera of students are treated in the
present paper.

MATERIALS AND METHODS

Examined set. Stool and sera of 2,883 foreign students at the age 18—30 yoars were examined in the
years 1982—1987. Blood and stool were collected within three weeks after their arrival to Czechoslo-
vakia. The students originated from 70 countries of all continents except Australia. At the time of
collection or within 1 year after arrival none of the students suffered from clinically manifested
invasive amoebiasis. In addition to this set, sera of 7 other patients with confirmed amoebic liver
abscesses were tested for equilibration of seroreactions, positive controls and antibody persistence.
Examination of stool. Each stool sample was tested by three methods: floatation (Kozak and
Magrové 1960), sedimentation (Hunter et al. 1948), and merthiolate-iodine-formaldehyde concent-
ration method for the detection of protozoan cysts (Giboda and Kratochvil 1970). If uninucleate
amoeba cysts were found, the test was repeated in order to exclude possible E. polecki infection
(Giboda et al. 1988). Some of the stool samples were examined repeatedly; stool samples of 810
students were examined also by cultivation. .
Serological tests. Soluble antigen was prepared by centrifugation of HK-9 strain amoeba lysate and
user for CIEP at the concentration of 2 mg protein/ml and for ELISA at the concentration of 4 ug/ml.
Antibodies against surface antigens were sporadieally examined by immunofluorescent antibody test
(IFAT).
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Table 1. Frequency of 112 Entamoeba histolytica infections in 2,064 foreign students

No. of
No. of S Prevalence
Country infected

students students (%)
North Africa,
Near and Middle East 396 25 6.3
Iraq 19 5 26.3
Jordan 34 3 8.8
Lebanon 33 4 12.1
Morocco 9 1 11.1
Palestine 17 2 11.8
Syria 109 3 2.8
Tunis 19 3 15.8
People’s Democratic
Republic of Yemen 125 2 1.6
Israel 31 2 6.5
Tropical and South Africa 743 50 6.7
Angola 161 9 5.6
Benin 18 1 5.5
Ethiopia 307 12 4.0
Guinea 34 3 8.8
South Africa 12 1 8.3
Congo 29 3 10.3
Madagascar 30 1 3.3
Seychelles 6 2 33.3
Zimbabwe 16 2 12.5
Zambia 27 8 29.6
Mali 6 1 16.6
Nigeria 36 2 5.6
Guinea Bissau 13 2 15.4
Sierra Leone 4 1 25.0
Sudan 40 1 2.5
Cape Verde Islands 6 1 16.7
South-east Asia 321 10 3.1
Kampuchea 68 4 5.9
Laos 154 4 2.5
Vietnam 99 2 2.0
Middle and East Asia 403 14 3.5
Afghanistan 183 12 6.6
North Korea 98 1 1.0
Mongolia 122 1 0.8
Indian Subcontinent
Bangladesh 8 1 12.5
Central Americs 180 11 6.1
Cuba 50 4 8.0
Mexico 3 1 33.3
Nicaragua 101 4 4.0
Dominican Republic 5 1 20.0
Costa Rica 21 1 4.8
South America
Venezuela 11 1 9.1
Total 2,064 112 5.4
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ELISA. The method of sandwich antibody titration with soluble antigen bound to solid phase
was applied using peroxidase conjugate SwAHulgG/Px (Sevac, Praha) and orthophenylendia-
mine as chromogen. Extinction was read on MICROELISA READER MR 3580 (Dynatech). False
positivity caused by nonspecific binding of immonoglobulins to polysterene plates was eliminated
by saturating the sera with specific antigen; cross-reactions were eliminated by immunoblotting
(Ditrich et al. 1988).

CIEP. Barbiturate buffer (pH 8.6) was used. Nonspecific precipitates mentioned in other papers
{(Blumengranzet al. 1981, Chan and Folds 1981) were eliminated by repeated examination of sera.
IFAT. The method was described in the paper by Ambroise-Thomas and Truong (1972). The
source of antigen was mostly an axenic HK-9 strain of amoeba; polyxenic strains isolated in our
laboratory were also successfully used (Ditrioh et al. 1988).

RESULTS

Stool examinations. E. histolytica was demonstrated in 112 (3.9%,) students. The
students originated from 38 countries. In a set of 2,064 students from these countries,
E. hstolytica prevalence increased to 5.4%, (Table 1). There were differences in the
prevalence between individual geographical regions and between individual countries,

Antibodies against E. histolytica. In 1986—1988, a simple cross-section study using
ELISA was performed (Molineaux 1981) in order to detect the frequency and level
of antiamoebic antibodies in 1,001 foreign students (Table 2). Antibodies were de-
tected in 7.99, of students at the following titres: 1 : 200 in 4.5%,, 1 : 600 in 1.59%,
and 1: 1,800 in 1.9%. Students from South-east Asia exhibited the highest Seropo-
sitivity. ELISA antibodies occurred more frequently in carriers of E. histolytica
cysts (t? = 14.9 — the difference is detectable at 0.001 probability level) (Table 3).

CLEP test was used primarily for the examination of persons seropositive in ELISA
and carrying E. histolytica cysts (Table 4). Therefore their number was reduced to
170. The character of antibodies detected by ELISA was verified in this way. CIEP
is more suitable for the detection of active amoebiasis (Patterson et al. 1980,

Table 2. Results of serological examinations of 1,001 foreign students in 1986—1988 using ELISA
with HK-9 antigen and SwAHuIgG/Px conjugate

. \ -
Geographical South North Africa, Tropical and Indian
region Europe Near and South Africa sub-
Middle East continent
|
Titre n =19 n = 145 n = 341 n = 18
Negative 19 139 305 16
1:200 0 5 23 0
1:600 0 1 8 0
1:1,800 0 0 5 2
GMRT (from posit.) 0 240 346.4 1,800
Geograpbical South-east Middle and Central South
region Asia East Asia America America
Titre n = 292 n =74 n = 78 n =34
Negative 284 73 73 31
1: 200 11 1 3 2
1:600 4 0 1 1
1:1,800 11 0 1 0
GMRT (from posit.) 600 200 386.6 288.4
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1986). The criterion of antibody distribution in carriers and non-carriers
Xga]'ﬂl.sil:istolyti)oa was used also in this case. It has been demonstrated that CIEP anti-
bodies occurred more frequently in E. histolytica carriers (t2 = 26.95 — the difference
is detectable below 0.001 probability level). . -

A comparison of the results obtained by ELISA and CIEP tests in carriers and
non-carriers of K. histolytica confirmed that the result of CIEP test is more dependent

Table 3. Geographical distribution of ELISA antibodies against E. histolytica antigen in 982 foreign
students in 1986—1988 :

Carriers of K. histolytica Non-carriers of E. histolytica
Region No. ! No. _
No. P No. hos M
. MRT . ositive GMRT
examined po(s 01/: x)ve G examined p (%)
North Africa 7 1 200 138 5 . 249.1
Near and Middle East (14.3 %) (3.6 %)
i 33 329.6
Tropical and 13 3 865.3 328
South Africa (23 %) (10.1 %)
Indian Subcontinent 1 0 0 17 (121,8 o) 1,800
i ’ 4.4
South-East Asia 25 8 688.3 267 18 56
" (32 %) (6.7 %)
Middle and East Asia 2 0 0 72 1 200
- (1.4 %)
i 87
Central America 6 0 0 72 5 3
(7.0 %)
i 6
South Awmerica 2 1 200 32 2 34
(50 %) (6.2 %)
|
Total 56 13 — | 926 66 —
‘\ (23.2 %) (7.1 %)

Table 4. Geographical distribution of CLEP antibodies against E. histolytica in 170 forcign students
in 1986—1988

. , Non-carriers of
Carriers of K. histolytica

E. histolytica
Region
No. of No. % No. of No. %.
students | positive | positive | students | positive | positive

North Africa, Near and Middle
East 7 3 42.9 13 0 0
Tropical Africa 10 9 90.0 52 2 3.8
Indian Subecontinent 0 0 0 2 } 50.0
South-East Asia 24 8 33.3 30 5 16.7
VMiddle and East Asia 1 0 0 11 1 9.1
Central America 3 0 0 9 2 22.2
South America 1 0 0 7 0 0
Total 46 20 43.5 124 11 8.9
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on the recent parasitization than that of ELISA test (Table 5). Table 6 shows the
levels of antiamoebic antibodies in patients with a confirmed amoebic liver abscess.
The levels of ELISA antibodies in patients before treatment were always above the
titre of 1 :1,800. Long-term observations of antibody dynamics in three patients
revealed that the antibodies did not persist for longer than three years. The levels
of antiamoebic antibodies were detected by ELISA also in 81 foreign students after
a long stay in Czechoslovakia (Table 7).

Table 5. Correlation of results of CIEP and ELISA tests in 177 persons without manifested amoe-
biasis

I
E. histolytica ELISA (titre) CIEP + CIEP —
Carriers negative 4 21
n = 39 200 3 3
: 600 1 0
1,800 3 1
Non-carriers negative S 70
n =138 200 3 37
600 0 12
1,800 7 5
DISCUSSION

The demonstrated 5.49, prevalence of K. histolytica corresponds to the mean pre-
valence in countries with warm climate (Elsdon-Dew 1985, Jedlidka 1985, Walsh
1986), but highly exceeds the prevalence in the population of our country. The
geographical origin of the examined students influenced the total prevalence of
E. Ristolytica in the set of students (Dufek et al. 1967, Dufek and Kalivoda
1969, Chmelikov4 1971, Giboda et al. 1982, Jedli¢ka 1985, Zitovs 1985).

It is interesting from the viewpoint of epidemiology and biology that in the majo-
rity of geographical regions (five of seven) E. kistolytica, as to its prevalence frequency,
ranks fifth behind E. coli, E. nana, Q. lamblia, and E. hartmanns.

The records of antibodies in foreign students without a manifested invasive amoe-
biasis have the character of a seroepidemiological study and the seropositivity is a
“background noise” (Patterson et al. 1980, Elsdon-Dew 1985) of the circulation
of invasive strains in the given geographical regions (Table 2).

The total seropositivity of 7.9%, revealed by ELISA is in agreement with the
data published in large statistical surveys (Patterson et al. 1980, Elsdon-Dew
1985, Walsh 1986) and reflects the world representation of the examined persons.
The frequency of 18.29, seropositive persons in the group of cyst carriers is high.
The higher percentage of CIEP seropositivity of the whole set was also due to the
selection of the examined individuals. Persisting antibodies are supposed to be present
in some of the seropositive patients after treatment or spontaneous healihg of parti-
cularly intestinal invasive amoebiasis. An evidence of this is the level of ELISA
antibodies in an active phase of liver amoebiasis (Table 6, patients Nos. 4, 5, and 6)
in the convalescing persons (patients Nos. 1, 2, 3), as well as negative records of anti-
amoebic antibodies in persons from countries with endemic amoebiasis after three
or more years’ stay in Czechoslovakia (Table 7). A question remains how to explain
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Table 7. Antibodies in 81 foreign students (70 from Africa and 11 from Latin America) after a long
stay in Czechoslovakia

2;‘;;‘};3“ : No. of Antibodies against
Czechoslovakia students E. histolytica
3 years 20 ELISA negative in all students
4 years 23 ELISA negative in all students
5 years 17 ELISA negative in all students
6 years 13 One student from Angola positive (1 : 600)
7 years [ 6 ELISA negative in all students
8 years ] 2 ELISA negative in all students

the higher positivity of E. histolytica. cyst carriers compared to non-carriers (4 times
higher in CIEP and 3 times higher in ELISA) (Tables 3 and 4). A very probable expla-
nation is the theory that E. histolytica strains imported by the students into Czecho-
slovakia consist of a population of biologically heterogeneous specimens, A minor
proportion of the strain population may consist of invasive amoebae which may
stimulate antibody formation, but the discrete changes in intestinal mucosa caused
by them are insufficient for the propagation of manifested amoebiasis. Already
Prodeus and Soloviev (1980) explained in this way the subdiagnostical antibody
titres without illness in Soviet citizens staying in the tropics. Mirelman et al. (1986)
also pointed out that a small number of invasive trophozoites may be present in the
population of trophozoites of a non-invasive isolate. In their experiments these
invasive trophozoites were responsible for the first successful axenization of a non-
virulent strain.

These arguments are supported by our observations that discrete changes in the
rectal mucosa are detectable also in cyst carriers, which will be the subject of the
second part of our communication on the imported amoebiasis.
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AMEBHIA3 ¥V HHOCTPAHHBIX CTYLLEHTOB
M. T'uGoma, O. Ourpmx u H. Boxyprosa-Bpxorosa

Pestone. Obc.1e10Ba:1 Ha amebuaz 2883 mHocTpauHuIX cryjleHTa B Bodpacte 18 —10 mer mocite
ux npucsga B YCCP. Ilpu mccleloBaHuN ¢TyTa ObLI0 00HAPYMKeHO NpucyTcTBue Entamoeba
histolytica y 112 cryuentos (3,9 %). HUmmnopr E. histolytica Gb171 foRa3a" ¥ cTyAeHTOB U3 38 cTpaH.
B rpymne 2064 cryeHTtoB Gblia oOHapymeHa 5,4 Y BerpevaemocTs E. histolytica B cryie.
Bpumn orMedenst 00/blmie PasHHI(Ll BO BCTPEYASMOCTH MeMAY OTAeJbHBIMU CTPAHAMH OJHOM
reorpau4ecKoil 00aCTH, 'led MeM1y OTASJIbHbMH IeorpaduueckuMu odmectaMu. CaMas Bbi-
cOKaH BeTpedaeMocTh E. histolytica B cTy.1e Gplila HalllleHa Y ¢TYJEATOB M3 T POIMUECKOU K I0KHO
A¢ppurn (6,7 % m3 745 00¢.1C;(0BaHHLIX CTYAEHTOB) M caMad HU3Kag — Yy CTYJUEHTOB M3 IOI0-
Bocrousol Asun (3,1 % na 3201 obc.regoBaHAsX gun). [Ipn momMoma TecTa IH3EMATUISCKOH
uMMmyHoagcopbusu (ELISA) onpegenstu adrareda w E. histolytica B ceBoporkax 1001 mmo-
CTPAHHOrO CTYeHTA. AHTHTeJa BeTpeyadnch Y 7,9 % CTYAeHTOB B cJedyromux tarpax: 1 : 200
Y 4,5%,1:600y1,59% uil:1.800y 1,9 %. AHTUTena BcTpedasuch Yalle Y BOCHTeNed LUCT
E. histolytica (x* = 14,9). Turp agruren ELISA y manmeHToB ¢ abcOeccoM medeHd OB BolOIe,
yem 1:1.800. C momomisio BeTpeyHoro ummyHsod Jexrpodopesa (CIEP) uccnemosanu mpexge
BCEI'0 ChIBOPOTKH CTYZEHTOB, IIOJIOMHTEIpHO Pearupyomux B TecTe ELISA u HocuTe.ell muct
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E. histolytica. Taxme 3jecs, B rpymae 170 cryi{eHTOB, auTHTE.IA CIEP Berpeuaiich ualic
y mocmreneil nuer E. histolytica (y* = 26,95). CpasmeHyem pesy.bratos TectoB LLISA n CIEP
Hruto oGHapymeno, uro agrurena CIEP Gosee 3aBECHMLI OT aKTYaJLHOIO NAPASKTHPOBAHIIA
i histolytica, wem awtnteda LLISA. B crBopoTkax 81 WHOCTPAHHOIO CTyAeuTa A3 Adpuru
u Jlamnuckol Amepuxy, npobusmux B YCCP mo:slue, uem 3 ropg, aHTRAMEOHLIE AHTHTeNA
ELISA He BeTpeuasinch, 3@ NCKIIOYEHIEM OAHOTO JAMNA ¢ TuTpoy 1 : 600. ¥ 3 mamueHTOB Hoce
HadeueHHs aMeGHOTO adclecca NeveHH aATHameOHbe anTuTeda ELISA merepesupau 50Tbiue

3 mer.
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