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Abstract. The skin test was performed in cattle infected with C. bovis. The examinations were carried
out on naturally (23 head) and artificially infected animals (20 head) at different times after infection.
Antigens prepared from T'. saginata (B;, No.1, C, Caix) and antigens extracted from activated onco-
spheres of T'. saginata (Oy and Orp) were inoculated intradermally. The most active were the antigens
B, No.1, and C prepared from T'. saginata. In the majority of infected animals the antigens produced
the immediate type of reaction developing the maximum intensity during 2 h post injection. It is
worth mentioning that Arthus-type responses have often been observed. Uninfected animals when
tested with the same antigens developed mild reaction, not exceeding 4 mm skin thickness. The
second testing of the same animals after one or five months resulted in & more intensive reaction
slightly resembling that one observed in infected animals. There is no correlation between titre of
passive haemagglutination test and the skin test reaction in naturally infected animals. Neither
the number of eysticerci with which the animal is infected has an influence on the degree of the
skin edema.

®

During the last 20 years the increasing number of cases of bovine cysticercosis in
European countries as well as growing interest of developing countries in bovine pro-
duction in Africa caused that some methods of ante-mortem diagnosis have been tried.
Among others the intradermal test was employed. In a number of papers the
intradermal test was described to diagnose experimental or spontaneous cysticercosis.
The achieved results were contradictory; the test was determined as useless because
of the lack of specificity and cross-reactivity with other parasites (Froyd 1963, Graber
and Thome 1964), otherwise the skin test was described as a useful, reliable diagnostic
tool (Skvorcov et al. 1941, Bugyaki 1961). The main feature of the above-mentioned
papers which made the results uncomparable was the ununiformity of antigens. The
authors used different antigens without the determination of protein contents. Several
examinations did not include objective measurements of skin reaction, other papers
did not show the dynamics of the test.

Our examinations were made on twenty bulls experimentally infected with C. bovts,
and on twenty-three naturally infected animals. Antigenic fractions of 7'. saginala
proglottids and antigen prepared from T'. saginata oncospheres were used as allergens.

The aim of our studies was to examine these antigens in intradermal test, to establish
relationship between titre of passive haemagglutination test and skin test in animals
naturally infected with C. bovis, and to detect dependence of skin reaction intensity
on the number of cysticerci in the infected animal.

MATERIAL AND METHODS

The examinations were made on Lowland cattle kept indoors. The .intr?dermal test was performed
on ten healthy animals selected at random. In four of them the examination was repeated after three
months.
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Twenty-one naturally infected bulls were selected from the flock on the basis of the positive
reaction of passive haemagglutination test. This test was performed as deseribed by Machnicka
(1974) with C. bovis fluid as antigen. The post-mortem examinations of these animals showed very
similar numbers of cysticerci as in the artificially, weakly infected bulls. Two calves were tested as
controls, showing unexpected positive reactions of the intradermal test. The post-mortem examination
revealed in both animals the presence of cysticerci: in the first calf two cysticerci in tongue, in the
second one two cysticerci in heart. These animals were also infected naturally, so that a total of 23
naturally infected animals were examined.

Six bulls about 7—8 months old, weighing cca 200 kg each were used for experimental infection.
All animals were infected with 160 000 T'aenia saginata oncospheres each. Thorough post-mortem
examination revealed a very weak infection when slicing predilection muscles as: masseters, heart,
intercostal muscles, muscles of neck and oesophagus, and inspecting of viscera. About 30 cysticerci
were found in each animal. The animals of this group were slaughtered successively: 2, 3, 6 and 8
weeks, 6 and 10 months after infection. Intradermal test was performed before each slaughter.

The second experimentally infected group was composed of fourteen 2—4-month old bulls weig-
hing 75—190 kg. Each animal was infected with 280 000 7'. saginata oncospheres. Eleven of these
animals were examined by skin test and slaughtered four months after infection. One bull was
checked by intradermal test nine months after infection. In three animals the intradermal examination
was performed twice. The number of cysticerei in animals from this group was estimated at one
thousand in each carcass.

The animals were infected with T'. saginata oncospheres by stomach tube. Before infection the
oncospheres were tested by Silverman’s method (1954) demonstrating the per cent of viability
expressed by the embryonic hook movements.

Antigenic fractions of 1'. saginata: C, Ca, By and Ny,; prepared as described by Machnicka—
Roguska (1965) were used as allergens. Lyophilized homogenate of 7. saginata was delipidized
successively with organic solvents: ether and chloroform (1 : 1), ethanol and 1% HCI (1 : 1). The
lipids were discarded and the sediment extracted with triple volume of 19, CH3;COOH, after extrac-
tion fraction C was precipitated with three volumes of 969, ethanol from the supernatant. The
remaining sediment was extracted with 0.1 N NaOH; fraction B; was separated from the supernatant
by pregipitation with 159, CH;COOH, fraction B, by action with 40 %, CCI;COOH, and fraction Cax
was precipitated from the rémaining supernatant by means of excess 969, ethanol. All steps of
antigen preparations were carried out at 4 °C. Each fraction was dissolved three times and precipi-
tated after each run. When being solubilized it was centrifuged and only the supernatant was precipi-
tated. In lyophilized fractions the protein contents were determined by the method of Lowry et al.
(1951).

Fractions C and Cy;) were soluble in water. Before use fractions B; and Nj.; were solved in a small
amount of 0.1 NaOH then adjusted to pH 7.2 with 0.1 N HCI and completed to a stable amount of
protein per one ml with saline as follows: fraction C — 0.07 mg, Cax — 0.05 mg, No; — 1.28 mg,
B; — 1.4 mg. The preparations of antigens for the skin test were made in sterile conditions with
sterile fluids. The antigens were sealed in glass ampoulles.

We also employed two allergens prepared from activated oncospheres prepared as follows:
T. saginata oncospheres taken from mature proglottids were digested in 1%, peptic solution with
1% HCl at 37 °C for 3 h, solution being changed 5—7 times. After that the oncospheres were washed
3 times in saline and hatched according to Silverman (1954). Then they were washed 4 times in
saline centrifuging for 5 min at 7000 r.p.m. after each change. The oncospheres prepared in this
way were frozen at — 30 °C in deionized water (1 : 1 with sediment), thawed at room temperature
and centrifuged at 4 °C for a minute at 12 000 r.p.m. The supernatant was discarded to store and the
same procedure was repeated three times. The protein determination by the Lowry method 1951
showed 1.06 mg/ml in the first supernatant, 2.5 mg/ml in the second and 1.18 in the third one. The
first and the second supernatant marked 0; and Ojr were used as allergens.

The allergens were given intradermally in the neck in this order: B;, Cax, C, No.1, O11, O;1. Skin
thickness was measured with calipers before infection of the antigen, and then 0.5, 1, 2, 6, 24, 48,
72 and in some animals 94 hours post injection (p.i.). Each allergen was administered at a dose of
0.1 ml.

RESULTS

Skin test reactions given by the uninfected animals are shown in Figs. 1, 8. Figs. 5, 8
present the results in four animals tested twice. In two haifers (Figs. 5, 6) the examination
was performed after a month’s brake. The remaining two animals were tested for the
second time after a five months’ interval (Figs. 7, 8).
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Fig-. 1—4. Skin reaction in uninfected animals.
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Figs. 5, 7. Skin reaction in uninfeetion animals. Fig. 6. Skin reaction in uninfected animals performed
for the second time after a month’s brake. Fig. 8. Skin reaction in uninfected animals performed for

the second time after five months’ brake.
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Inoculation of antigen into the skin of uninfected animals showed 2—4 mm thick
edema in places which appeared soon post infection, in some cases it was negligible
24 or 48 h p.i. (Figs. 1, 2). In other animals the reaction was more marked, 48 or 72 h
p-i., than earlier (Fig. 4). In animals examined for the second time the reactions were
more intensive: 1, 2 or 6 h p.i. the thickness of edema was above 4 mm, and at least
with some antigens it did not disappear 24 or 48 h p.i. (Figs. 6, 8). The most distinct
reactions gave antigens Ny ;, B; and C.

In the young bulls weakly infected with C. bovis the skin test was performed progres-
sively. The first animal was examined two weaks after infection (Fig. 9) demonstrating
the maximum reaction 24 h p.i. In the next two bulls examined three weeks after
infection (Fig. 10) and 6 weeks after infection (Fig. 11) skin edema being well expressed
2 h p.i. did not fade clearly until 24 h p.i. In the second of these bulls as well as in two
additional ones tested 8 weeks after infection (Fig. 12) and 6 months after infection
(Fig. 13) the strongest reaction was marked 6 h p.i. The last animal from this group
tested 10 months after infection (Fig. 14) showed the biggest skin edema 1 h p.i. lasting
until 2 h p.i. and quickly disappearing.

Fig. 18 presents the skin test in bulls (14 head) which showed considerable amount
of C. bovis during meat inspection. All animals were tested 4 months after infection
and all of them except one (Fig. 15) were treated with Praziquantel (Bayer) three
months after infection. In three animals the skin test was performed twice: for the second
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Figs. 9—11. Skin reactions in bulls weakly
infected with C. bovis. Figs. 12—14. Skin
reactions in bulls weakly infected with
C. bovis. Fig. 9. 2 weeks after infection.
Fig. 10. 3 weeks after infection. Fig. 11. 6
weeks after infection. Fig. 12. 8 weeks after
infection. Fig. 13. 6 months after infection.
Fig. 14. 10 months after infection.

time, five months after infection in two animals (Fig. 16) and 9 months after infection
in one animal (Fig. 17).

In most animals the skin edema due to inoculated antigens are most conspicuous
between 15 min and 6 h p.i., however, peak values are noted mainly 1 h p.i. (Fig. 26).
The most distinet reactions are manifested by fractions B, Ny-; and C, but in particular
cases other antigens give higher reactions, e.g., antigen Oyr (Fig. 17). The skin test,
performed in the same animal for the second time (Figs. 16, 17) was characterized by
a more conspicuous edema than during the first examination.

In naturally infected animals tested as controls by five antigens each the maximum
skin edema was observed from 15 min to 2 h p.i. (Figs. 19, 20).

The sera taken from animals bred in a farm where the focus of cysticercosis had been
detected were examined by passive haemagglutination test, and as 1!',he results-ZI a.nima.l.s
responding positively were selected (Table 1). In these 21 animalg infected “:lth C. bovis
as was detected in meat inspection, the skin test was performed with one antigen only —
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O; or O (Figs. 21—25). In the majority of animals the test gave a distinct edema 2 h
post injection of antigen, its intensity declined 6 h p.i. and grew again 24 h p.i. Usu-
ally the greatest skin edema was noted 2 h p.i. excéapt for Nos. 4 (Fig. 21), 14, 16 (Fig.
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Figs. 15, 18. Skin reactions in bulls infected with C. bovis, performed 4 months after infection.
Fig. 16. Skin reactions in heifers infected with C. bovis, performed for the second time five months

after infection. Fig. 17. Skin reaction in a bull infected with C. bovis, performed for the second time
9 months after infection.
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Table 1. Results of passive haemagglutination test with the sera of naturally infected cattle selected
for skin test

|

|
|

24) and 21 (Fig. 25); the graphs of skin thickness demonstrated

No. of ‘ titre ! No. of | titre I No. of ‘ titre
animal of HA test | animal of HA test | animual ‘ of HA test
; | |
1 160 ; 8 | 640 15 ; 160
2 160 ‘5 9 | 80 16* 5 640
3 1280 10 | 40 i 17 | 160
4+ 640 11 | 1280 ] 18 | 80
5 20 - 12 | 160 1 19 20
6 80 ; 13 160 i 20 20
| 320 { 14* 80 fl 21* 160
| ! { *

* animals in which Arthus’ skin reactivity was registered

the most intensive

reactions 6 h p.i. In these animals exudation at the site of antigen inoculation was
manifested 24 h p. i. and later (Fig. 27).

DISCUSSION

Of antigens used in the skin test to diagnose C. bovis infection in cattle the most
active, i.e. giving the biggest edema, were those prepared from 7. saginata: B, Ny, C.
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Figs. 19, 20. Skin reactions in naturally infected heifers, test performed in each animal with 5 anti-

gens.
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It was not due to the sequence of inoculation of particular antigens which could desen-
sitize the animal after two or three injections. It may be shown on the bulls infected
heavily with C. bovis (Figs. 15—18) and inoculated successively with antigens B;,
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4 Figs. 21—25. Skin reactions in naturally infected
cattle. Each line for separate animal marked Nos.
1—21. Fig. 21. Skin reactions in naturally infected
2 cattle with antigen Oj. Fig-. 22—25. Skin reactions-
in naturally infected cattle with antigen Ogr.
Ordinate — skin thickness (mm), abscissa — time
0 e (hours). The graphs are in most cases selected as
2 6 24 48 72 representative for each group of animals. ~
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Caix, C, Np.1, O that antigens containing large quantities of protein appeared most
active. Fraction Opy is an exception containing the highest per cent of protein and sho-
wing the smallest activity when inoculated as the last one. The same fraction when
used as a single antigen in naturally infected animals gave positive reactions in the
form of a more developed edema then when injected as the fifth antigen. The same may
be observed from Figs. 19 and 20 illustrating reactions in naturally infected heifers.
examined with five antigens each.

It seems that all antigens used in these studies are active in intradermal test probably
due to protein component which is, at least partly, common for them (Machnicka 1974).

As demonstrated by individual figures for each tested animal, generally, the reactions
in healthy animals can be differentiated from those in infected animals. The most
striking features are rather small edema of short duration or reactions developing
after 6 h p.i.

Fig. 26. Intradermal test in bovine cysticercosis. Intensive skin reaction 1 hr post antigen injection.

The observations on the character of skin test at a given period after infection demon-
strated delayed skin hypersensitivity two weeks after infection with the peak reaction
24 h p.i. (Fig. 9). This reaction may be considered uspecific according to observations
of Bugyaki (1961), or specific characterizing early infection, however, there is a need
for verification in larger number of animals. From three weeks till 6 months after
infection the immediate type of skin reaction occurred, but Figs. 11, 12 and 13 illustrat-
ing animals tested 6 weeks, 8 weeks and 6 months after infection respectively show the
Arthus’ reactions. Immediate type of skin reaction was demonstrable in the last animal
of this experiment (Fig. 14) tested 10 months after infection. The type of skin reaction
was possibly connected with the intensity of infection with C. bovis or with the action
of Praziquantel. In animals with heavy infections treated with Praziquantel 3 months
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after infection and tested four months after infection we failed to demonstrate
Arthus’ reactions. The maximum edema developed 2 h post injection or earlier.

In naturally infected animals antigens Oy or Oy produced immediate-type reactions,
only in four of 23 animals examined Arthus’ reactions have been observed.

Comparing the results of skin tests with passive haemagglutination it may be seen
that these two types of reaction do not give parallel results. High haemagglutination
titre does not condition the intensity of skin edema and is not connected with Arthus’
reaction. Observations on the intensity of intradermal reaction in animals with mild
and heavy infection did not allow us to find any conclusive differences as did Leikina
et al. (1962). The authors found that the intensity of the skin test in experimental
calves was infective dose dependent; however, the test was performed with antigens
prepared from C. bovis. In our examinations positive reaction was mostly manifested
by 4—10 mm skin thickness.

Fig. 27. Intradermal test in bovine cysticercosis. Intensive skin reaction 24 hrs post antigen injection.
On the right — detail of skin reaction with exudation.

The majority of hitherto published literature on skin tests in the diagnosis of bovine
cysticercosis described the results achieved in naturally infected animals employing C'.
bovis antigens. Dewhirst et al. (1960) and Bugyaki (1961) stressed that positive
reactions of immediate type were observed even in animals harbouring calcified cysti-
cerci. Bugyaki (1961), Graber and Thome (1964) and Froyd (1963), the latter
working with 7'. saginata antigen as well, noted positive unspecific reactions in infec-
tions of cattle with various digeneans. In our studies we have no opportunity to verify
the reliability of the skin test in cattle heavy infected with other parasites than
C. bovis.
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BHYTPUKOMHAA PEAKIUA NMPU TUATHO3E IINCTULHEPKO3A
KPYIIHOI'O POTATOI'O CKOTA (CYSTICERCUS BOVIS)

B. Maxuunka,” M. ODirepda n B. llanxn

Pesiome. MayueHa BHYTPHKOMRAAS PeaKIliA Y KPYNHOIO POraToro cKura, sapasentoro C. bovis.
OGce1oBaHoO 23 CTECTBEHHO 3aPAMKEHHBIX I 20 HCKYCCTBEHHO 3aPAKEHHLIX JKIBOTHBIX B PASHBIX
NPOMEKYTKAaX BpPEMEHH LOCje 3apakeHns. AHRTHI'eHBl, NpUTroTOBJieHHple M3 T'. saginata (B!,
No,1, C, Caic) 1 aHTHI€HB M3 AKTUBHPOBAaHHLIX OHKOcep 7'. saginata (O u Oyr) npuMeRANn VI
BHYTPHKOKHOM IPHBUBKA. AKTHBHEE BCeX oKasaiuch aHTureHsl B, No, n C, npurorosiennse
u3 T. saginata. B 0oJibIIMHCTBE CJyYaeB AHTHICHBI BGLI3LIBAJM Y JKMBOTHHLIX PEAKIMIO HeMe-
AVIGHHOTO THINA, ¢ MaKCHMAJIbHOM HMHTCHCHMBHOCTHIO 2 wuaca mocJje sapakeHus. OQueHn uacrto
BCTpeYajach pearknus Apryca. Y He3apasKeHHEIX KHBOTHLIX 3TH AHTHI'GHL! BHI3BIB4JIM cJa-
Oy peakunuio, He BhIIle YeM 4 MM TOJbLIMMHLL Komau. Ilociie 0lHOro min mATH MECALEB Te-3e
MHUBOTHEIE JlaBaiu 0oJiee HHTEHCUBHYIO PeaKIuio, HEMHOIO NOXOJAINLYI0 HA PeaKIHIO 3apasKeH-
HBIX MUBOTHBIX. He HaOnIofaiich COOTHONIEHM A MY THTPAMK IACCHBHOI PEaKIMH IeMarTiiio-
TAHAIMM H BHYTPHKOKHOH peaKimi Yy ecTeCTBeHHO 3apaKeHHLIX KUBOTHLIX. Houumuectso
I[HCTHIIEPKOB, NIPUMEBACMBIX JU/Is 3aPasKeHI A KUBOTHLIX, HE OKA3bIBAJIO BIIMAHNA HA OTEKH KOMKH.
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