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Abstract

BejZovec,J.: The Infection of Calves by Endoparasites
4in Calving Pens and Calf Houses. Acta Vet.Brno, 55, 1986: 197-206.

Calves are infected with coccidia and helminths as early
as during postparturient treatment, sucking and licking. Their
mothers and the nurse cows are the source of infection. In
calving pens operating for a longer period, 97.7 X of the mothers
excreted coccidia, 82.8 % and 60.7 % excreted the strongly
pathogenic species Eimeria zuernii and E. bovis, resp., and 41.3 %
excreted helminth ova. In calving pens and calf houses operating
for several years, 42.2 % of the calves excreted coccidia: 26.9 %
E. zueandii, 21.7 % E. bovis and 2.8 % helminth eggs. The
contamination was studied of the newly built houses before their
opening. After housing in the new calving pen, 88.4 X of the
first-calvers excreted coccidia and 16.3 % helminth eggs. In the
new calf house, 36.4 % and 10.6 X of the calves excreted coccidia
and helminth eggs, respectively. Thirteen days after establishment
in the new large-scale calf house, the percentage of calves
parasitized with coccidia and helminths was very high, 72.8 Z and
17.3 Z, respectively.

It is from the calving pens and calf houses that the various
species of endoparasities spread, as the environment of the
houses is very convenient for them. The strongly pathogenic
species of coccidia were found in all the houses under study.
Coccidia are transferred especially by the weak, older calves
which are kept in the calf houses for a longer time. If the
technological and hygienic rules of the "all in - all.out" system
of housing are observed, then the amount of the parasites is too
small to evoke clinical symptoms, thus enabling the young calves
to develop their own defence mechanisms. If hygiene is not observed,
the amount of oocysts increases considerably, even to cause
clinical coccidioses.

Cattle, calves, large hends of cattle, epizootiology, coccidia,
hefminths.

Very frequently there are considerable losses of calves after birth and after
their transfer to large-scale calf houses after weaning. Their performance often
decreases when they are transferred to calf houses where they are fed on starters
At the age of three weeks to three months the calves are parasitized with coccidia.
If we consider the developmental cycle of the endoparasites, their reproductive
capacity and the ability to become infective in the external environment, then
it is evident that the losses might be associated aldo with the infection of the
calves as early as in the calving pens and calf houses. Various diseases could
thus spread to other categories of calves, especially in large herds. That is why
we studied the transfer of the etiological agents of parasitoses under normal
operation of the calving pens and calf houses.

Materials and Methods

The author investigated the beginning of the infection of calves after birth.
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Table 1 . )

Excretion of oocysts of the less pathogenic species of coccidia and of helminth egjl
by calves in calving pens and calf houses

Age of calves 1-2 3-4|5-7({8-10 |11 - 20 |21 - 30 {31 - 40
days
Eimeria 0.3 0.4 1.3 1.2 7.8 19.6 24.4
alabamensis 0.5 0.1 0.9 0.5 4.3, 18.1 14.1
133 33 33 66 166 866 233
Eimernia 0.8 0.8 0.8 1.5 3.6 13.3
a.ubq/manbu 0.4 0.7 0.2 0.3 1.8 11.8.
100 33 33 33 133 66
Eimeria 0.3 1.7 0.8 2.0 2.6 8.9 20.0
bukidnonensis 0.1 0.9 0.7 0.6 1.6 9.5 9.6
33 133 33 33 166 300 66
Edimeria 5.0 6.7 6.1 13.3 16.9 31.1
subspherica 12.5 4.6 1.9 9.7 11.9 14.8
2200 100 100 166 533 100
Eimenia 0.3}
wyomingensis 0.1
33
Capillaria spp. 0.4 0.8 0.7 1.8 4.4
0.1 0.3 0.2 1.4 1.4
33 33 66 133 33
Haemonchus 0.4 0.4 2.2
contorntus 0.1 0.3 0.7
33 66 33
Oesophagostonum 0.8 0.3
spp. 0.2 0.2
33 66
Strongyloides 0.4 1.1 3.6
papillosus 0.1 0.5 2.7
33 66 100
Trichostrongylus 0.3 0.3 2.2
spp. 0.1 0.1 0.7
33 33 33
Trichurnis 1.7 0.4 0.3 3.6 6.6
spp- 1.4 0.1 0.1 3.5 2.9
33 33 33 233 66
Number of calves
examined 316 | 240 237 248 270 112 45

Numbers in table indicate: % of calves excreting coccidia oocysts and egg helminths.
Average number of oocysts (eggs) in 1 gram of faeces.
Maximum number of oocysts (eggs) in 1 gram of faeces.
For better orientation in the table, the zero values were left out.

In young calves, usually no fecal examinations are carried out because the excretion
of coccidia oocysts begins 6 to 22 days after infection (the prepatent period is

yet uncertain in some species). Helminth ova and larvae are excreted later still.
Many authors observed the transit of parasites through the alimentary tract of
specific hosts. M a c k o (1979, 1980) e.g. found that a considerable amount of
infective helminth eggs and larvae pass through the alimentary tract of specific
hosts. Be j 8o vec (1983) observed a transit of coccidia oocysts in calves

in the prepatent period after birth. In the very young calves, food passes through



the alimentary tract relatively quickly. That is why the calves were examined
coprologically beginning from the age of 20 hours. The qualitative flotation
method after Breza (1957) was used as it is very effective and the quantitative
method after Breza and Svarc (1967). More time was devoted to the
examinations than to common, routine diagnosis.

In the new calving pen and new calf house recently put into operation, 43
mothers and 66 calves were examined. After introduction into the new large-scale
calf house, 81 calves were examined. In calving pens and calf houses which had been
in operation for a longer time, 600 mothers, 200 nurse cows and 1 468 calves were
examined.

Results

Calves begin to excrete coccidia from the first day of their life. At the sge of
one day, Eimernia zuewnid, E. bovis, E. ellipsoidalis and E. alabamensis were
found in 3.2 %, 1.6 §, 0.8 % and 0.8 % of the calves, respectively. At the age of
two days, already 7.8 %, 6.7 %, 0.5 % and 0.5 % of the calves were shedding
E. zuernii, E. bovis, E. ellipsoidatis and E. bukidnonensis, respectively. At
the age of two days, helminth eggs appeared and in 0.5 % of the calves
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Fig. 1

Excretion of oocysts of pathogenic species of coccidia by calves in calving pens
and calf houses.
Numbers and vertical axes indicate the % of calves excreting coccidia oocysts.
Numbers above the graph (1 to 40) indicate the age of calves in days. Short abscissas
on the horizontal axis of the graph correspond with the numbers above the graph. In
the vertical lines (under numbers 1 to 40) and under the polygonal point (indicating
the extent of infection) there are numbers giving the inteénsity of the infection in
the same days of age of the calves: above, the average number of oocysts, under it
the maximum number of oocysts in 1 g of faeces. The numbers of oocysts of 4 coccidia
species are given above the same lines indicating the extent of infection with the
same species in the graph. Values were obtained by examination of 1468 calves in
calving pens and calf houses used for a longer period.
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Fig. 2
Excretion of endoparasites by mothers.
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Fig. 3.
Excretion of endoparasites by nurse

cows.

White columns indicate the  of cows
excreting the individual coccidia
(above) and helminth (below) species
Lower black columns indicate the
total parasitization of cows with
coccidia and helminths. The numbers
below indicate the X of parasitized
animals. Values were obtained by
examinations of 800 cows.

- Trnichostrongylus . spp. were found. From the second to the ninth days of age the
number of calves excreting coccidia oocysts increased. This increase was remarkable
.with calves shedding the strongly pathogenic species E. zuernii and E. bovis.
Further increase of the extensity and intensity of coccidial infections appeared
after the age of 20 days. The increasing infection rates from the first day of life
can be seen from the curves in Fig. 1 and the upper lines of Tab. 1.
After the prepatent period, the extensity of the infection with E. zuewnid and

E. ellipsoidalis expressively increased from the 3rd day of life.

The extent of the

infection with other coccidia species after the prepatent period did not increase

significantly.

In calving pens and calf houses used for a longer time, 42.2 % of the calves

shed coccidia oocysts: 26.9 % shed E. zuewnid,
E. subspherica, 6.8 % E. ellipsoidalis,
1.9 § E. cylindrica,

E. bukidnonensis,

21.7 % E. bovis, 7.6 %
4.1 § E. alabamensis, 2.6 %

1.3 % E. aubuwwnensis , and 0.1 §

E. wyomingensis. Only 2.8 % of the calves shed helminth eggs: 0.9 % calves shed

Trnichunis spp., 0.8 % Strongyloides papillosus, 0.7 § Capillaria spp.,

0.3 %

Haemonchus contontus, 0.2 % Trichostrongylus spp., and 0.2 § Oesophagostomum

sSpp.

Since the findings of parasites in the youngest calves were very unusual, their
mothers were examined as well. In calving pens used for a longer time, only 2.3 §
of the mothers did not excrete coccidia; 82.8 % of the mothers excreted E. zuewnid

oocysts, 60.6 % E. bovis,

32.8 § E. cylindnica,

32.1 § E. subspherica, 25.3 %

E. bukidnonensis, 22,6 % E. ellipsoidalis, 13.6 % E. alabamensis, 10.2 8, E.auburnensis,
5.3 8, E. wyomingensis, and 2.5 % 1s08pora spp. Helminth eggs were excreted by 41.3 § of
the mothers: 10.5 § were Trichuris spp., $.6 % Capillaria spp., 6.3 § Chabertia

ovina, 4,5 % Haemonchus contontus,

3.1 § Strongyloides papillosus,

3.0%

Oesophagostomum spp., 1.8 % Trichostrongylus spp., 1.1 % Bunostomum phlebotomum,

0.6 § Cooperia spp., 0.2 % Ostertagia spp.,

and 0.2 § Moniezia spp.

The infection was heavy also in the nurse cows: 76.5 § excreted E. zuenid

oocysts, 49.0 8 E. bovis, 40.5 % E. cylindrica, 39.0 $ E. ellipsoidalis,

E. auburnensis,
alabamendis .

14.0 §

11.5 § E. subspherica, 9.5 $ E. bukidnonensis, and 6.0 % E.
In total, 94. 5 % of the nurse cows excreted coccidia oocysts.

Enterohelminth eggs were excreted by 29.5 % of the nurse cows: 10.5 % were
Capillaria spp., 9.5 % Trichuris spp., 5.5 § Chabertia ovina, 4.5 % Haemonchus

contontus,

2.5 § Strongyloides papillosus, and 1.5 % Trnichostrongylus spp.
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The new buildings were compared with calving pens and calf houses used for
a longer time. After introduction into the new calving pen, 88.4 % and 16.3 % of
the first-calvers excreted coccidia oocysts and helminth eggs, respectively. In the
new calf house, 36.4 % and 10.6 % of the calves excreted coccidia and helminths,
respectively. Thirteen days after introduction into the new large-scale calf house,
72.8 % and 17.3 % of the calves were parasitized with coccidia and helminths,
respectively. Tab 2. shows the species and number of parasites. The species
composition of the parasites shows the whole spectrum of endoparasites transferred
as early as during the introduction of the animals into the new buildings. The
strongly pathogenic coccidia species were brought into all new buildings.

Observations of the animals under study showed that the parasitisms were
transferred during the time when the calves sucked under their mothers or nurse
cows, when they licked and sucked each other, and the walls, pens, stall partitions,
pipelines, central heating body, and other objects. The calves housed in the boxes
together with mothers were exposed to coccidia and helminths most heavily. Calves
housed individually in pens and in separate stanchion pens were found to excrete
oocysts sporadically.

Also in the calving pens and calf houses used for a longer time, the majority
of calves was not exposed to mass infestations and ingested only smaller amounts of
parasites. The numbers given in the last line of Tab. 2 indicate that a great
propagation of coccidia occurs in calves transferred into the newly built large-scale
calf house. Calves infected in the calving pens and calf houses could be the source
of heavy contamination of large-scale calf houses.

Discussion

As early as in 1964, when there were only a few large-scale calf houses in the
Czechoslovak Socialist Republic, C hr o u st (1964) warned that cdccidiosis
usually begins in one or a few calves. Light infections are not noticed and the
calves become dangerous sources of coccidia. Hammon d (1964) drew attention
to the fact that coccidiosis in cattle can be gradually caused by a single oocyst. The
reproductive potential of Eimeria zuernii is 1 : 14 000 and of E. bovis it is
1: 250 000 (Fuchs 1983). From the epizootiological point of view, smaller
amounts of parasites should also be taken into account because they are able to
reproduce rapidly especially in large-scale houses.

Svanbaev (1967) found coccidia oocysts on the udders of cows. Z a j -
& e k etal. (1977) examined heifers and pregnant cows from 25 farms of the
supply region of the calf house and on the basis of ococyst findings they reported
that: "From the etiological point of view it is necessary to take into account the
transfer of coccidia by calves from their maternal houses." Our findings in calves
soon after birth fully confirm these opinions. Z a j { & e k (1982) draws attention
to the fact that at the present time the problem of clinical diseases caused by
coccidiosis is coming to the fore in large-scale calf houses; in some districts in
Bohemia, as many as 0.14 - 15.12 % of calves from the housing suffered from
coccidiosis, 5 - 100 § of which died. The species E. zuerni{ and E. bovis were
found to predominate in large-scale calf houses of the industrial type. Both species,
found most frequently by Z a j { & e k (1982) in the large-scale calf houses, were
the most frequently found in calving pens and calf houses in the present study.

E. bovis oocysts sporulate 2 - 3 days, those of E. zuernid 3 - 4 days. In the
modern large-scale buildings they become infective very quickly.

Pavlasek (1982) examined 380 dairy cows on 11 farms from which the
calves were transferred into a new central calf house, and he found coccidia in all
these farms. In the newly opened large-scale calf house, the calves of the first
housing shed coccidia oocysts in the third week after transfer, calves of the 4th
housing already in the first week. It was found that the longer the operation of
the calf house, the shorter the period of a 100 % infection of the calves. S t e i n-
b ach (1982) diagnosed clinical coccidiosis in new calf houses 4 months after the
houses where calves were fed on starters were fully occupied; he considered the
source. of coccidiosis to be the region from which the calves were transferred.

Svanbaev (1967) observed first coccidia oocysts in a 10-day-old calf.
Prokopié& and Pavlasek (1977) found sporadic Eimeria bovis oocysts
in a 12-day-old calf. Coccidia oocysts of the genus Cayptosporidium, not found in
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Czechoslovakia until 1980, were excreted much earlier than coccidia oocysts of the
genus Eimeria (Pavlidsek 1981). Luke3ova etal (1984),
Pavléadsek etal (1983) found Crayptosporidium sp. oocysts in calves of
only 3 days of age; at the farm under study, all the 6 to 14-day-old calves were
excreting Cryptosporidium sp. oocysts. Pav1asek etal (1983) studied
the effect of different housing of the calves after birth on the occurrence of
Cayptosponidium sp. They found these coccidia in all the housing types in all the
calves but no significant effect of the system of housing on the occurrence of
Cryptosporidium infections was proved.

Stein etal. (1983) found 5 million Cryptosporidium sp. oocysts in 1 g
of calf faeces as early as on the first day of the patent period. In the naturally
infected calves they found as many as 74 million oocysts in 1 ml of faeces.
Fischer (1984) reported that: "... it is true that coccidia of the genus
Cryptosporidium are very frequent in calves, especially from the 5th till 30th day
of life, but are not expressively manifested in large-scale houses because most of
the infections die out with the increasing age of the calves." Men 31 k et al.
(1984) drew attention to the fact that the significance of cryptosporidia as primary
pathogens has not yet been conclusively explained, "... it seems that they could be
a facultative pathogen because they firmly adhere to the epithelial cells of the
intestinal mucosa... and damage the microvilli."

The endogenous stages of coccidia of the genus Eimeria (often found in the
present material) develop mostly in the superficial layer of the intestinal mucosa.
Schizonts and sexual stages of E. zuernii parasitize in the epithelial cells of the
small and large intestines and the caecum and they are, on average, 11 - 14 um
large (Davis and Bowman 1957).E. bovis forms relatively large
schizonts - on average 300 - 400 um - in the endothelial cells of the villi of the
small intestine. The second generation of schizonts is localized in the caecum and
large intestine (H a m m o n d 1964). Endogenous stages of E. bovis and E.
auburnensis in the intestines penetrate into the propria mucosae (Graafner
and Graubmann 1979). In some Eimeria species parasitizing in cattle, .
the endogenous development is not yet known. Coccidia of the genus Eimeria often
considerably damage the intestinal mucosa and thus allow the various microorganisms
to penetrate.

Men 51k etal. (1984), as well as other authors, report that the diseases
occuring in the course of intensive calf rearing are, as a rule, due to the co-action
of many microorganisms. From the present results it is evident that calves are
parasitized as early as in the calving pens and calf houses.

Calves in which the parasites were found, frequently licked the surrounding
objects and other calves. Various authors (e.g. Hin tnaus 1978) drew
attention to the fact that mutual licking of calves is a mass phenomenon in large-scale
herds due to the fact that calves were taken away from their mothers very early and
given artificial feed. V&€ F {8 and Navratil (1982) observed that the -
calves start licking each other from the first day of life, from the third day they
begin to suck each others ears, umbilical stump and genitalia. This mutual licking
and sucking was found to become more frequent in calves placed into a common pen
after birth. In calves housed in byres with stanchions and in groups, as well as in
calves housed in individual pens, the frequency of licking increased with age. Calves
suffering from diarrhea licked the walls very intensively and for a very long time

(because of thirst due to dehvdration). N ill o (1970) noted that oocysts in the
faeces sticking to the hair coat of the cattle can sporulate due to

the effect of body temperature and infect the animal licking its body surface. In the
present material, from the second day of age, the number of calves excreting oocysts
of E. zuernii and E. bovis (see Fig. 1), very widely spread in large-scale herds,
increased. It is evident that frequent licking of various-surfaces as well as licking
each other brings the infective agents into the calves' alimentary tract.

Observations of the calves examined in the present study showed that the
parasites are transferred already due to insufficient cleaning of the oral cavity during
post-parturition treatment and due to insufficient treatment of the calves mainly during
night parturitions, on Sundays, and when the attendants are being relieved. Dirty
hair coat of the cows in litter-free calving pens affects the hygiene of parturition
and may contaminate the environment. The work of the attendants greatly influences
the transfer of parasites in calving pens and calf houses, especially when technological
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and hygienic rules are not observed. In the present material, sometimes the
endoparasite species of the mother did not agree with that of her own calf, but
among the calves and other mothers in the same calving pen they did. From
conforming findings of various farms it is evident that large-scale buildings are
contaminated with endoparasites already at the beginning of operation and that the
source of infection are not only the true mothers. The present results showed that
the transfer of coccidia into the alimentary tract of the animals cannot be prevented
at the present time under operational conditions. Clinical disorders are most
frequently produced by a larger number of parasities that could be effectively
limited when establishing "all in - all out" systems of housing.

Measures aimed at control of endoparasite transfer are similar to those aimed
at prevention of bacterial and viral contamination of premises. It is a must to observe
the hygiene of udder, cleanness of the vessels from which the calves drink, to keep
the floor clean and to change the litter in the boxes of the calves very regularly.
Faeces should be removed especially from the surfaces licked by the calves. °
JehliZka (1966) noticed a sucking reflex which lasted for 30 minutes after
the calf drank milk. He reccomends that the calves be fixed for about half an hour
after drinking milk until the sucking reflex disappears. P o1l 4 k (1980) and other
authors recommended the "all in - all out" system of housing for calf houses as well.
Men 81k etal. (1983) recommended calving pens with this operation in isolated
sections. They recommend that the calf house be divided into a larger number of
separate sections, or at least into two parts, with alternating operation in order that
the free part could be disinfected, and to house the calves into individual boxes.
Krej&i etal. (1984) and other authors propose similar measures. The measures
proposed are very convenient also for reducing the transfer of endoparasites in
calving pens and calf houses. Coccidia oocysts and helminth eggs are very resistant
to various disinfectants. That is why regular and thorough mechanical cleaning
removing most of the parasites is so important.

Hojovec etal (1973) drew attention to the fact that the preventive
measures should be aimed, in the first place, at increasing the specific resistance
of the calves even before transport into large-scale calf houses. Repeated examinations
showed that thé majority of mothers and nurse cows are virtually permanently
parasitized with coccidia (frequently with several species). The nearly permanent
presence of endoparasites in the organism enables to obtain and maintain anti-
parasitary immunity of the mothers and to form conditions for colostral immunity of
the calves. Small doses of parasites create conditions for the development of defence
mechanisms as early as in the very young calves.

In the present material from various calving pens and calf houses, coccidia of
the genus Eimeria were found in very low intensities, helminths only sporadically.
It is improbable that the endoparasites mentioned would be of greater importance in
diarrheal disorders of newborn calves. More important is the transfer of coccidia
from calving pens and calf houses into large-scale calf houses.

Infikovén{ telat endoparazity v porodnéch a profylaktoriich

Telata jsou infikovidna kokcidiemi a helminty jiZ p¥i porodnim o3etfovanfi, sinf a
olizovani. Zdrojem nékazy jsou matky a kojné kravy. V déle pouifvanych porodnich
vyluZovalo 97,7 % matek kokcidie, siln& patogenni druhy Eimeria zuenii 82,8 %,
E. bovis 60,7 %, helminty vylu¥ovalo 41,3 § matek. V porodnich a profylaktoriich
uffvanych vice let vylu¥ovalo 42,2 % telat kokcidie: 26,9 § E. zuewnii, 21,7 %

E. bovis a 2,8 % helminty. Byla sledovdna kontaminace nové& vybudovanych objektd
pfi uvadéni do provozu: Po zavedeni do otevirané porodny vylu¥ovalo 88,4 $ prvo-
telek kokcidie a 16,3 % helminty. V novém profylaktoriu vyluovalo 36,4 % telat
kokcidie a 10,6 § helminty. Za 13 dnd po naskladn&ni do nového velkokapacitniho
teletniku bylo jif 72,8 § telat parazitovano kokcidiemi a 17,3 § helminty.

Ji¥ z poroden a profylaktorif se 3iff druhy endoparaziti (jsou uvedeny ve vy-
sledcich), kterym ekologicky vyhovuje stijové prostfedi. Silné patogenni druhy
kokcidif byly shodné& zjisfoviny ve vZech sledovanych objektech. Kokcidie pF¥enazeijf
zejména slaba, star3f telata, kteri byvaji ponechivina déle v profylaktoriich. P¥i do-
drfovan{ technologické a hygienické kazné& turnusového zistavu je mnoistvi parazi-
tarnich agens pFili¥ malé k vyvolani klinickych pf¥iznakt, ale umoZfnuje rozvoj obran-
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nych mechanismi velmi mladych telat. P¥i nedodrifovani hygieny se zna¥né& zvy3uje
mnoZstvi oocyst, které mohou pisobit klinické kokcidiozy.

HHBa3UA TeNAT 3HOOMApPasSHTaMH B POOMAbLHLX TMOMEMEHHAX H NMPOPHIAKTOPHAX

TenATa MHOHUMPOBAHH KOKLUMOHAMH H TFeJbMHHTAMH yXe B MNepHon
nocneponoro yxoma, COCaHHSA M OGNH3HBAHHA. HCTOUHHKOM SapaxeHHs
ABAAKTCS MATKH H KOPOBH-KODMHJHUH. B qauTenbHOe BpeMs HCMOJbSYEeMbX
POAMNBHHX noMemeHusax 97,7 % MaTox nunenunn‘xoxuunuy, 82,8 % MHTEHCHMBHO
narorennsle Buan Eimeria zuernid, 60,7 % - E. bovis, renbMHHTH BHOENANH
41,3 % MaTOX. B HaXONAMMXCHA B 3KCNAYATAUHH B TeueHHe HECKOJNbKHX JeT
FORMNBHEX MMOMEMEHHUSX H MPOPHUNAKTOPHAX 42,2 % TensAT BHOENANH KOKUHOHH:
26,9 % - E. zuenid, 21,7 % E. bovis u 2,8 % - renbMHHTOB. [lpoBORMAKCH
HCCnenoBaHHs: KOHTAMHHALUWH BBOOMMHX B 9KCMJIYaTalLHW HOBHX O6BEKTOB:
B YNOMSHYTHX O6beKTax 88,4 % HOBOTENbHHX KOPOB BHOENANH KOKUMOHH H
16,3 % - renbMHHTH. B HOBOM NpodunaxTOpPHH Buaensnu 36,4 ¥ TenaT KOKUMOMH
u 10,6 % - renbMuHTH. Yepes 13 CyToOxk nocne saHATHA HOBOro KpPYyMHOro
TensiTHHKA yxe 72,8 % TensAT ObAH SapaxeHH KOKUHAHMAMM H 17,3 % - rejMuHTamu.

Yxe M3 PONMNBbHHX MNOMEmMEeHHA M NMPOPHNAKTOPHEB PACMPOCTPAHANTCH BHAN
eHgonapasuToB (OHH nMpHMBeneHH B pesynbTaTax), AN KOTOPHX 3KOJOr'HUECKH
npuemnemMa cTo#nosas cpena. llaToreHHsle BHOAN KOKLUHAMHA ObHNH AHANOIHYHO
BHISIBJIEHH MO BCeX HMCClenyeMnx o6bexTax. [lepenaTuMKamu KOKUHAHMEB SABJIAKWTCH
OCO6eHHO cnabhnie TensiTa CTapmero BOoSpacTa, HaxXoOsmMHMeCs ANHTENbHOe BpeMs
B npod¢unaxTopus . [Ipy COGNOAEHHH TEXHONOIHYECKOR H CAHHTAPHO-THIHEHH-
YeCKO#A NHCUMNAHHH YHCIEHHOCTb MapasHTAapPHHX AKTHBHHX $AKTOPOB HeSHaYHTENb-
Ha Ons TOro, YTOGH BHSBAaTh MPOSABJEHHA KJIHHHUYECKHX NMPHSHAKOB, HO OHa
CNOCOGCTBYET Pa3BHTHIO SAMHUTHHX MEXAHHSMOB TeNAT PaHHero Bospacra. lipu
HECOGNINEeHHH TIHrHeHH SHAYHTENbHO YBENHYHBAETC S YHCIO OOLHCTOB, KOTOpbE
MOTYT BHISBAThb KJIHHHYECKHA KOKLUHOHOS.
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