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Abstract
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Incidence and prevalence of toxoplasmosis in several flocks of sheep and goats in southern and wes-
tern parts of Bohemia were studied, together with some factors influencing the infection.

From 1982 to 1989, a total of 899 slaughter sheep was examined in the Strakonice abbatior, 780 of
them from small privately-owned flocks and 119 from larger flocks of agricultural cooperatives. Anti-
bodies to T.gondii were detected by Sabin-Feldmann dye test (DT) in 54.6% (56.5% and 42.1%), by
complement fixation reaction (CFT) in 40.1% (43.8% and 28.1%) and by microprecipitation in agar gel
(MPA) in 3.6% (3.8% and 1.7%). T.gondii was detected in 4.8% (5.4% and 1.7%). Both seroprevalen-
ce and T gondii incidence were higher among sheep from small, privately-owned flocks than among
sheep from cooperative farms. Levels of antibodies detected by DT and CFT remained very much the
same throughout the study period. Prevalence of DT and CFT antibodies was significantly (P<0.05,
P<0.005 resp.) higher in spring and autumn than in summer and winter.

In 1986-1990, 341 blood serum samples from two small private flocks in the Strakonice district were
examined. The DT was positive in 67.1%, CFT in 22.5% and MPA in 0.7%. The difference be-
tween the two flocks in incidence of antibodies detected by DT was significant. The incidence of anti-
bodies remained on practically the same level over the entire period. Higher antibody levels were found
in sheep examined in spring and summer, but they were not statistically different from levels ascertai-
ned in autumn and winter.

Repeated biological semen examination of eleven rams, seven of which were positively
DT-tested for antibodies, failed to prove the presence of T.gondii.

In 1981-1990, a total of 54 blood serum samples from five small goat flocks were examined.
Antibodies were detected by DT and CFT in 61.1% and 21.0% respectively. In all the five flocks,
antibodies were detected by DT. Their levels peaked in summer and autumn.

A serological examination of 125 sheep from a military training area in southern Bohemia revealed
antibodies in 45.6% and 12.8% by DT and CFT, respectively. DT and CFT performed on 196 sheep from
a military training area in western Bohemia revealed seropositivity in 73.9% and 21.9% respectively.

The results showed that the prevalence of toxoplasmosis among sheep and goats in areas inves-
tigated is considerable. Its prevalence among sheep in small, privately-owned flocks is higher than
in larger flocks of agricultural enterprises. Antibodies to toxoplasmosis tend to stay in sheep for
a long time and they are found much more frequently than their causative agent can be detected
in tissues. In none of the sheep or goat flocks examined, clinical expressions of toxoplasmosis
were observed.

Toxoplasma gondii, sheep, goats, Sabin-Feldmann dye test (DT), complement fixation test (CFT),
microprecipitation in agar gel (MPA), monitoring, husbandry.

Toxoplasmosis among sheep and goats has been reported from all over the world (Blewett and Watson, 1984;
Dubey and Beattie, 1988). In our circumstances, the main source of T. gondii among sheep and goats is the domestic
cat. Its faeces containing toxoplasmosis oocysts contaminate either the facilities where animals are kept, their feed (Plant
etal. 1974, McSporran etal. 1985,Nurse andLenghaus, 1986) orbedding (Faul etal. 1986). Anintrauterine trans-
mission from one sheep to another is also the frequent type of transfer. The result is either an abortion or the birth of conge-
nitally infected young (Bartko 1979, Arnaudov etal. 1976, Nicolas etal. 1978, Blewett etal. 1982, Calamel
1982,Dubey andWelcome, 1988, inter alia). Similarly, an intrauterine transfer of T. gondii among goats has been desc-
ribed (Calamel and Giauffret, 1975, Munday and Mason, 1979, Plant etal. 1980,Dubey etal. 1980, 1985,
Dubey 1981, 1982, and others). Spence etal. (1978)and T e al e etal. (1982) reported excretion of T.gondii in the semen
of experimentally infected rams. Blewett etal. (1982), however, failed to demonstrate a transmission of 7" gondii to healt-
hy sheep tupped by rams with chronic toxoplasmosis. Dubey and Sharma (1980) demonstrated long-term excretion of
T. gondii in semen after experimental infection with toxoplasma oocysts. Agent transmission from experimentally infected
sheep to healthy ones during their contact was not demonstrated (Bicknell 1972, Michael et al. 1972), although
Beverley etal. (1975) pointed out that oocysts of . gondii may pass through the digestive tract without opening up, which
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would create an opportunity for the spreading of oocysts in the faeces of infected sheep. Similarly, Owen and Chesum
(1975) stressed the importance of amniotic fluid and amnions in toxoplasma abortions as a possible source of 7. gondii.
Schurian (1969) and Ruppaner et al. (1978) failed to demonstrate toxoplasmosis agent excretion in milk of latently
infected sheep and goats respectively. Riemann et al. (1975), on the other hand, demonstrated T.gondii in goat milk. In
goats experimentally infected with a large number of oocysts, Dubey (1980) reported excretion of T.gondii in milk only
exceptionally and he believes that the risk of toxoplasmosis incidence in milk of naturally infected goats is minimal.

In monitoring toxoplasmosis incidence and prevalence among sheep and goats, attention was also paid to other
factors influencing its epizootiology. Calamel (1982) and Waldeland (1976) concluded that toxoplasmosis
affected flocks of sheep and goats with no geographical influence. Later, however, W aldeland (1977) reported
that toxoplasmosis was more frequent among animals from lowland pastures, and more frequently in winter than
in summer, than among animals on mountain pastures in uninhabited countryside. Arnaudov et al. (1976), on
the other hand, found higher seropositivity among sheep in montainous areas than in lowlands. Dubey and Wel-
com (1988) found a higher percentage of serologic reactions to toxoplasmosis in older sheep. Higher seropositi-
vity was also found among older goats (Machado and Lima 1987, Dubey and Adams 1990). Husbandry-
related differences in toxoplasmosis incidence have also been reported. Machado and Lima (1987) found the
highest seropositivity among goats raised for meat and milk, lower among dairy goats raised on private farms, and
the lowest among goats raised intensively for meat. Chiari et al. (1987) found a significantly higher percentage
of antibodies among goats raised in towns and neighbouring areas than in the country. Machad o (1985) demon-
strated higher seropositivity among goats on private farms than on dairy farms or extensive breeding farms.

The aim of the present study was to investigate the incidence and prevalence of toxoplasmosis among sheep and
goats in southern and western Bohemia as a part of a comprehensive study of ammal toxoplasmosis, and to identi-
fy influences that affect the occurrence and spreading of the infection.

Materials and Methods
A. Between 1982 and 1990, the following examinations were made in a south Bohemian district of Strakonice:

1. Between 1982 and 1989, samples of blood, brain and diaphragm muscle were collected in one month intervals
from slaughtered sheep. The samples were collected from 10 to 15 sheep as they were slaughtered on that day. Most of
the sheep were from small, privately-owned flocks, the rest from larger flocks raised by local agricultural enterprises.

2. Between 1986 and 1990, blood samples were taken regularly in three-month intervals from two small flocks of sheep.

3.In 1984, semen of 11 rams from a large flock of a local agricultural enterprise was taken several times in 17 day-
intervals.

4.1In 1981-84, blood samples of goats from two small flocks were taken occasionally, and in 1986-1990, blood
samples of goats from three small flocks were taken regularly, as in the case of sheep.

B. In 1987 and 1988, blood samples of sheep raised in large flocks in two military training areas in southern and
western Bohemia were taken.

Serological examinations to demonstrate the presence of antibodies against 7.gondii, DT (titre=4), CFT (titre=10),
MPA and an isolation experiment of the causative agent from tissues, were made in the same way as in cattle (Hejli-
&ek and Literdk, 1992).

The ram semen was diluted with sterile physiological saline and antibiotics in 1:2 ratio, and applied intraperi-
toneally in 1 cm3 doses to white mice. Further examinations were the same as in the tissue assay.

Statistical analysis was done using the X2 test.

Results
A. Strakonice district examinations
1. A total of 899 slaughter sheep were examined, 780 of which were from small, privately-owned
flocks and 119 from larger flocks of agricultural enterprises (Tab. 1). DT was used to examine

Table 1

hcweneeofmﬁbodieswwxophmosisanddemon‘:tonﬁondmgmdﬁinﬁsnmof laughter sheep in Strakonice region
m 1982 to 1989
(DT = Sabin-Feldmann dye test, CFT = complement fixation test, MPA = microprecipitation in agar gel)

Origin of animals Percent of positive sheep

SD (tire 24) CFT (ire 210) MPA T, gondii isolation
o mall pivately- owned flocks (n = 780) 5 (n= 0P (n=388) E @) | 54ma60)
Large flocks from ag enterprises (n=119) o e ?‘{’33 % 1oz 06) 1.7 (0 = 59) 179 (n=116)
Total (n = 899) 54.6 (n =886) 40.1 (n=484) 3.6 (n = 686) 4.8 (n=786)

a) significant difference (x2 = 8.2, df = 1, P<0.005)
b) significant difference (x2 = 6.6, df = 1, P<0.05)
¢, ) non-singificant (x? test, Fisher test, P>0,05)
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886 sheep (767 and 119), of which 54.6% (56.5% and 42.1) tested positive; CFT was used in
484 sheep (388 and 96), of which 40.1% (43.0 and 28.1%) tested positive. MPA was used in
686 slaughter sheep (627 and 59), of which 3.6% (3.8% and 1.7%) tested positive. The presence of
T.gondii was demonstrated in 4.8% (5.4% and 1.7%) of the 786 (670 and 116) sheep examined.

Incidence of antibodies detected by DT throughout the entire study period (Fig. 1), as well
as the geometric mean of titres (Xg), remained relatively unchanged. The demonstration of
T.gondii from tissues peaked in 1987. The incidence of CFT-tested antibodies reached its
highest level in 1988, although Xg remained the same.

Fig. 1

Prevalence of antibodies to T. gondii and incidence of T. gondii among sheep slaughtered in the Strakonice abattoir
in individual seasons of the year (1982-1989)
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Prevalence of DT- and CFT-tested antibodies was significantly different in individual sea-
sons of the year (x25r = 8.5 df = 3 P<0.05; X2y = 11.2 df = 3 P<0.005) (Fig. 2a, 2b). An
increase was observed in spring and autumn, and a decrease in winter and summer. No sig-
nificant changes in tissue assays of T.gondii in individual seasons were found.

2. A total of 341 blood samples were taken from sheep in two small, privately-owned flocks
(Tab. 2), of which 340 samples were tested by DT (67.1% positive), 329 were tested by CFT
(22.5% positive) and 298 serum samples were tested by MPA (0.7% positive). The two flocks
differed significantly in the levels of antibodies detected by DT, while no significant diffe-
rences in the levels of antibodies detected by CFT or MPA were found.

Table 2
Prevalence of antibodies to toxoplasmosis among sheep in two small privately-owned flocks in Strakonice district

Percent of positive sheep
Farm Monitoring Period
DT CFR MPA
1(S.R) 1986-1990 78.12 (n=201) 25.2°(n=198) 1.1 (n=175)
2(K.N.) 1986-1990 53.2*(n=139) 18.3% (n=131) 0(n=123)
Total 1986-1990 67.9% (n = 340) 22.5% (n =329) 0.7 (n=298)

a) significant difference (2= 22.3, 1df, P<0.001)
b) non-significant difference (xtest, P<0.05)

aa) non-significant (sheep:goat) (test, P<0.05)
bb) non-significant (sheep:goat) (x2test, P<0.05)
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Fig.2
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The prevalence rate of antibodies changed little in individual years (between 1986 and
1990), with the highest percentage being recorded in 1988. DT and CFT detected antibodi-
es more frequently in spring and summer, but the difference from other seasons (autumn and
winter) was not significant.

3. Blood serum antibodies were found in seven of the eleven DT-tested rams. The titres
were from 8 to 64. Biological experiments with repeatedly taken semen, however, failed to
demonstrate the presence of 7.gondii.
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4. A total of 54 blood serum samples from goats in five small, privately-owned flocks was
examined (Tab. 3) DT and CFT detected antibodies in 61.1% and 21.0% respectively. Anti-
bodies were found in all five flocks where DT were used. The highest percentages of posi-
tive results in DT and CFT were recorded in summer and, somewhat lower, in autumn.

Table 3

Prevalence of antibodies to toxoplasmosis among goats in five small,
privately-owned flocks in Strakonice district

L No. of positive (No. of examined goats)

Farm Monit O(i“g )

pert DT CFR MPA
1M. V) 1981-1984 2/10 nt nt
2(R.V) 1981-1984 4/5 nt nt
3(L.T) 1986-1990 16/22 6/22 0/20
4(A.K) 1986-1990 22 0/2 0/1
5(K.N) 1986-1990 9/15 2/14 0/13
Total 1981-1990 33/54% (61.1 %) 8/38% (21.0 %) 0/34 (0 %)

nt = not serologically tested
aa) no significant (sheep:goat) (xtest, P>0.05)
bb) no significant (sheep:goat) (xtest, P>0.05)

B. Examinations in two military training areas

In a military training area in south Bohemia, the authors examined 125 sheep, which tested
positive by DT and CFT in 45.6% and 12.8% respectively. Of the 196 sheep examined in a west
Bohemian training area, 73.9% and 21.9% tested positive by DT and CFT respectively.

Discussion

In 1982-89, a total of 899 sheep slaughtered in the Strakonice abattoir were tested for toxo-
plasmosis. DT tested positive in 54.6%, CFT in 40.1%, MPA in 3.6% and an isolation expe-
riment in 4.8%. These findings are in a general agreement with results obtained in toxo-
plasmosis examinations in sheep in Czechoslovakia (DT 80%, CFT 26%, isolation experi-
ment 13%), as summarized for a period of 1948-1970 by Kouba et al. (1974). They are, howe-
ver, considerably higher than those reported for DT by Surveillance of Antropozoonosis in
the Czech Republic for 1979-1990 (22.7%) and those reported for CFT from the Slovak
Republic for the 1988 - 1991 period (9.7%) by Kova&ova (1993). Higher findings in our
group of slaughter sheep could be explained by the fact that this region has a markedly hig-
her incidence of antibodies to toxoplasmosis also in beef cattle (4.1%, Hejli¢ek and Lite-
rak, 1992), compared to the 1979-1990 average in the Czech Republic (1.4%) reported by
Surveillance of Antropozoonosis. Besides, our group consisted mostly of sheep from small,
privately-owned flocks (780 out of 899), where the risk of toxoplasma oocyst infection is
higher than in larger flocks that are raised in sheep-pens and on pastures. This is also demon-
strated by a comparison of results of examinations in small, privately-owned sheep flocks
and large flocks from agricultural cooperatives, where positive results of DT and CFT in
the former were significantly higher. Levels of positive results of DT and Xg remained prac-
tically the same over the years, which is a proof of a permanent occurrence of toxoplasma
oocysts in the environment excreted by the domestic cat, and of a long prevalence of anti-
bodies to toxoplasma in infected sheep, which was already pointed outby Blewett (1983).
This might also explain a difference between the high DT-detected seropositivity (54.6%)
and a relatively small number of positive demonstrations of agents in tissues (4.8%). Simi-
lar findings in slaughter sheep were also reported by Punke (1973).

A significantly higher prevalence of antibodies detected by DT and CFT was found among
sheep slaughtered in spring and autumn. In spring, a newly born feline population, which
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is very sensitive, is infected and excretes oocysts in faeces. Higher incidence of antibodies
in autumn may be related to the fact that mostly old and culled sheep, which are more fre-
quently infected with T.gondii, are slaughtered at that time. This assumption is supported
by a more frequent identification of T.gondii in tissues of sheep examined in autumn. A hig-
her percentage of serologic responses in older sheep was also reported by Dubey and
Welcome (1988).

The five-year serologic study of sheep in two privately-owned flocks revealed significant
differences in DT-positivity. This is apparently related to the local epizootiological situation
in source availability. Average seropositivity in sheep from the two flocks was not marked-
ly different from that among slaughter sheep from small privately-owned flocks. Just as in
slaughter sheep, no significant differences in prevalence of antibodies to toxoplasma or geo-
metric mean of titres in individual years were observed. Incidence of antibodies in indivi-
dual years did not vary significantly, with the highest percentage being reached in spring and
summer. This was apparently due to the contamination of the environment with oocysts from
anewly born population of cats. Lower autumn prevalence of antibodies in comparison with
slaughter sheep can be explained by the fact that, rather than monitoring only older or cul-
led sheep, all sheep in the flock were monitored. This pattern of prevalence of antibodies in
small flocks, with its peaks in spring and summer, may be considered quite representative,
and it clearly identifies the role of cats, particularly younger ones, in influencing the epizo-
otiological situation in sheep toxoplasmosis.

A repeated biological assay of the ejaculum of 11 rams, seven of which tested positive by
DT, failed to prove the presence of T.gondii. Therefore, we were not able to confirm the
report of T.gondii excretion in ram semen, as published by Spence etal. (1978) and Tea-
le et al. (1982). These authors, however, examined experimentally infected rams. Results
of our study seem to be more in agreement with observations of Ble we tt etal. (1982), who
failed to demonstrate a transfer of T.gondii to healthy sheep tupped by rams with chronic
toxoplasmosis. No increase in the number of abortions was observed in the flock where 11
rams were examined.

A total of 54 blood samples was taken in five small goat flocks. With regard to the inci-
dence of antibodies (DT 61.1%, CFT 21.0%), no significant difference was found from the
number of positive samples from small, privately-owned sheep flocks. Although only a small
number of samples was examined, antibodies were found most frequently in summer and
autumn. Compared to sheep in small flocks where the prevalence of antibodies reached the
highest level in spring and summer, this represents a certain shift. It can be explained by the
fact that goats in that region are brought to pastures later in spring than sheep, which delays
their infection with toxoplasma oocysts.

To provide more background information on the incidence and prevalence of toxoplas-
mosis among sheep in the Strakonice district, we made a single examination of sheep from
two different locations in southern and western Bohemia. They were both military training
areas, sparsely populated and with little production activity. High seropositivity in sheep
raised in those areas can be explained by the presence of cats in an immediate vicinity of
sheep pens, a high sensitivity of sheep to infection and a long survival of antibodies in
blood. The areas are large and sparsely inhabited, and a contamination of pastures with
oocysts of T.gondii is therefore unlikely.

No increase in the number of abortions was observed in either of the flocks.

Vyskyt a rozsifeni toxoplazmézy u ovci a koz v jiznich a zdpadnich Cechich

Byl sledovén vyskyt a rozsifeni toxoplazmézy v chovech ovci a koz na tzemi jiZnich
a zapadnich Cech, spolu s nékterymi faktory ovliviiujicimi ndkazovou situaci.
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V roce 1982-1989 bylo vySetfeno na jatkach ve Strakonicich 899 jate€nych ovci, z toho
780 z malych soukromych chovil a 119 z vétSich chovii zeméd€lskych zavodu. Protilatky
proti T. gondii byly prokdzany SFR (Sabin-Feldmanova reakce) v 54,6 % (56,5 % a42,1 %),
KFR (komplementfixa¢ni reakce) ve 40,1 % (43,8 % a 28,1 %), MPA (mikroprecipilace
v agarovém gelu) ve 3,6 % (3,8 % a 1,7 %). Ptitomnost T. gondii byla zjiSt€na ve 4,8 %
(5,4 % a 1,7 %). Séroprevalence i vyskyt T. gondii byly vy$8i u ovci v malych, soukromych
chovech neZ ve vétich chovech zeméd€lskych zdvodi. V jednotlivych létech zistavaly néle-
zy SFR a KFR protilitek celkem rovnomémné. Vyskyt SFR a KFR protilétek byl na jafe a na
podzim signifikantng vy33i neZ v 1€t€ a v zimé.

V roce 1986-1990 bylo vySetfeno ve dvou malych, soukromych chovech na okrese Stra-
konice 341 vzorki krevniho séra ovci. SFR byla poztivni v 67,1 %, KFR ve 22,5 %, MPA
v 0,7 %. Mezi ob&ma chovy byl signifikantni rozdil ve vyskytu SFR protilatek. Vyskyt pro-
tilitek v prib&¢hu jednotlivych let byl vcelku vyrovnany. Vys3i nalez protilatek byl u ovci
vysetfovanych na jafe a v 16t&, av¥ak signifikantn& se od nilezu na podzim a v zimé nelisil.

Pfi opakovaném vySetfeni semene 11 berant, z nichZ 7 bylo se SFR protil4tkami, se bio-
logickym pokusem nepodafilo prokazat T. gondii.

Vroce 1981-1990 bylo vySetfeno v S malych chovech 54 vzorki krevniho sérakoz. Vyskyt
SFR a KFR protilatek ¢inil 61,1 % a21,0 %. Ve viech 5 malych chovech byly zjiSt€ény u koz
SFR protilatky. Nejvyssi vyskyt protilatek byl v 1€t€ a pak na podzim.

Sérologickym vysetfenim 125 ovci ve vojenském vycvikovém prostoru na izemi jiZnich
Cech byly zjist&ny SFR protilatky ve 45,6 %, KFR ve 12,8 %. Ve vojenském vycvikovém
prostoru v zdpadnich Cechach bylo vySetfeno 196 ovci, z toho SFR pozitivita &inila 73,9 %,
KFR 21,9 %. .

Vysledky prokizaly, Ze toxoplazméza ovci a koz je ve sledovanych lokalitich zna¢né roz-
§ifena. U ovci je vy$§i vyskyt v malych, soukromych chovech neZ ve vétSich chovech zemég-
délskych zavodu. Protilatky proti toxoplazméze maji tendenci u ovci dlouho pfetrvavat
anachézeji se vyrazné Castéji, neZ se dafi prokazovat piivodce ve tkanich. V Zddném ze sle-
dovanych chovil ovci a koz nebyly pozorovéany klinické projevy toxoplazmézy.

Hanuune u pacnpocTpaHeHHe TOKCONNa3mMo3a 0BeL M KO3 B 10XXHOA U 3anafgHoM
Yexuu

MpoBoannM nccnesoBaHMs HANMYKMA M PaCNPOCTPaHEHUs TOKCONa3Mo3a OBeLl U KO3 Ha TeppuT-
OpWM I0XKHO# M 3anaAHOR Yexvn COBMECTHO C HEKOTOPbIMYU (DAKTOPaMK, OKa3blBalOLWMMK BNNSHUE
Ha 3apaXxeHue.

B 1982-1989 rr. Ha ckoTo60MHe B CTpakoHuuax uccneosany 899 y6oiiHbIx oBeLl, u3 atoro 780
oBel M3 He6OMbLWNX YaCTHLIX 0BLEBOAYECKUX XO3AACTB U 119 U3 KPYNHbIX OBUEBOAYECKUX
3aB0foB. AHTuTena npotus T. gondii 6binu BbisBneHbl SFR 54,6 % (56,5 % u 42,1 %), KFR 40,1
% (43,8 % n 28,1 %), MPA 3,6 % (3,8 % u 1,7 %). Hanuuue T. gondii 6bin0 yctaHoBneHo B 4,8
% (5,4 % u 1,7 %). CeponpesanupoBanue u nanuuue T. gondii 6binn Gonblue y ocoben He6o-
NbUMX, YaCTHbIX OBLEBOAYECKUX XO3AWHCTB YEM Yy OBEL KPYMHbIX OBLEBOAYECKUX DEpM.
B otpentHble rogel paaHHble SFR u KFR aHTUTEn ocTaBanuch B O6LLEM PABHOMEPHbIMM.
Mo cpaBHEHUIO C NETHUM W 3MMHUM nepuopoM, Hanuuue SFR u KFR aHTuTen 6bino BeCbHOV
CyLecTBEHHO 6onbLue.

B 1986—1990 rr. uccnefosany Ha ABYX 4aCTHbIX 0BLIEBOAYECKNX (hepMax parioHa CTpakoHuLie 341
o6pa3el| cbIBOPOTKM KpoBo oBel. [JaHHble SFR 6bim noauTusHbIMY B 67,1 %, KFR —22,5 %, MPA
- 0,7 %. Mexgay o6oumu 0BLEBOACTBaMM HaBnKoaanacy CyLiecTBeHHas pashuua B Hanmuun SFR
aHTuTen. Hanuuue aHtuTen B 0TAENbHbIE roAbl 6biN0 B 06LIEM YpaBHOBELLEHHbIM. Bonwee Han-
W4ne aHTUTEN 0BEL|, UCCNEAYEMbIX BECHOW W IETOM OBHAKO OT aHTUTEN, NONY4EHHbIX OCEHbHO U 3UMO
He 0TNNYanoch. :
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Mpu noBTOPHOM MCCneaoBaHUN ceMenn 11 6apaHoB 7 3 Hux ¢ SFR anTuTenamm 6uonorudeckum
3KCNEPUMEHTOM He YAaNOoCh YCTaHoBUTL T. gondii .

B 1981-1990 rr. uccnegosanu Ha 5 He6onbLuMx pepmax 54 06pa3Lia KPOBSHOW CbIBOPOTKM KO3.
Hanuune SFR n KFR antuten gocturano 61,1 % n 21,0 %. Ha Bcex natu depmax 6binu y K03
BbisBneHbl SFR aHTuTena. Camoe 60MbLLIOe HANMYMe aHTUTEN OTHOCUTCA K IETHEMY U OCEHHEMY

Hepuoay.

Ceponoruyeckum uccneposaHnem 125 osew) B BOBHHOM y4eGHOM nlarepe Ha MeppUTOPUM KOXKHOV
Yexum 6binmn BbisiBneHb! SFR anTuTena B 45,6 %, KFR—12,8 %. B BoeHHOM y4eGHOM narepe B 3anagHo
Yexum nccneposanu 1 96 oseu, u3 3toro SFR noautusHbIx gocturanm 73,9 %, KFR - 21,9 %.

PesyribTaTbl BLIABUbI, 4TO TOKCONNA3MO3 OBEL| U KO3 HA UCCNEYeMbIX MECTaX HALLEN 3HAUUT-
efbHoe pacrnpocTpaHeHue. Y osel HabnioAaeTcs 60/bLUe HA YaCTHBIX OBLIEBOAYECKIUX (hepMax HeMm
Ha KpyNHbIX OBLIEBOACTBAX. AHTUTENA NPOTUB TOKCONNA3MO03a 0T/IMHAIOTCS G0MbLUEH YCTORYMBOCT-
bl0 U BCTPEYAIOTCA ropasfo yalle, 4eM yAaeTcs BbIABUTL BO3OYAUTENbS B TKaHAX. HW B 04HOM U3
ucnneayeMblx 0BLIEBOAYECKMX XO3SICTB W CTafax Ko3 He Habnioaanu KNuHUYecKue NposBNEHNUs
TOKCONNa3mo3a.
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