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Heli NOORSALU, Ülo PAVEL, Karl PETERSON and J иНагьЗТШФЯнТ

ON POPULATION IMMUNOLOGY OF ESTONIAN RED BREED
CATTLE

Population immunology is a new branch of science; it stimulates the
development of biology, medicine, veterinary medicine, and phytopatho-
logy. Population immunology investigates the immunity of populations
(herds) both in space and in time (see Pavel, 1987; Pavel, Fedotovski,
1987). One of the main tasks of veterinary medicine is to raise the viability
of cattle herds (longevity, performance ability and resistance). However,
a satisfactory solution of these problems involves veterinary laboratories.

The immune system of a vertebrate animal has not only an anti-
microbial function, but it also takes part in the development of the
organism; the reproductive potentials, and a good state of this system is
also an important premise in establishing a high milk production (see
Бабаева, Зотиков, 1987; Pavel, 1977).

Presently, one of the important tasks facing veterinary immunology
is elaborating simple express methods for determining the state of cow’s
nonspecific as well as specific defense reactions. If it succeeds (and in
chicken the decision has been almost reached to this effect) the next
task will be an immunological characterization of the population of
cattle herds in a region, i. e. determining the frequencies of immunological
phenoclasses in various populations of cattle. The preliminary results
are promising (see Павличенко et ah, 1985; Меркурьева, Ксейби, 1987),
though the authors have not determined the immunological phenoclasses,
which could have made the results much more effective.

In parallel, it is necessary to establish the state of the virulence of the
potential pathogenic microbes circulating in cattle-sheds (see Pavel,
Peterson, 1989). So the population immunological method for the cha-
racterization of population immunity comprises the research on both
components of the system parasite-host. The population immunological
monitoring allows to follow up immunological processes taking place in
cattle-sheds.

The present paper is devoted to the population immunological monitor-
ing of the cows of a cattle-shed in Estonia, i. e. to the determination of
the frequencies of immunological phenoclasses in this particular cattle
herd and to elucidate the connection between the phenoclasses and some
zootechnical and veterinary traits.

Material and methods

The object of this study was the Estonian Red Breed cows of Lepiku
cattle-shed of the Ülenurme Teaching-Experimental Farm of the Estonian
Agricultural Academy. There were formed 4 comparison groups consisting
of 30 cows of the same reproductive phase.

Two immunological traits (the antibacterial activity of blood serum
to Escherichia coli 086 and to Micrococcus lysodeikticus, abbreviated
accordingly Bae and Bam), and two clinical traits (the total blood serum
protein, Prn, and the content of hemoglobin of the blood, Hb) were
determined.
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Antibacterial activity of the blood serum was determined by the method
of О. V. Smirnova and T. S. Kuzmina (Смирнова, Кузьмина, 1966)
modified by us. It was performed as follows. 3.5 ml of 1% peptone water
(containing 0.5% NaCl), 1 ml (Bae) or 0.5 ml (Bam) blood serum was
poured into two test-tubes (accordingly Bae and Bam) and into control
test-tubes. Into the control ones was taken respectively 1 ml and 0.5 ml
peptone water. To all test-tubes the bacterial culture (of the density of
MO9 bacterial cells in 1 ml) was added a 0.5 ml (respectively E. coli or
M. lysodeikticus) . After that the optical density (OD instantly) was
determined using the photoelectrocolorimeter-nephelometer ФЭК-56М
(green filter, the diameter of the cuvette 3 mm). The test-tubes were
incubated in the thermostate for 3 hours at +37°C. Thereafter the optical
density (OD after 3 hours) and the antibacterial activity (in percentage)
were calculated as follows:

,~«

_

(OD trial after 3h— OD trial instantly) .~~

(OD control after 3 h OD control instantly)

The concentration of hemoglobin in blood was determined by the
method of N. I. Romanenko and M. J. Ustselemov (Романенко, Усцеле-
мов, 1988). We used an anticoagulant 0.5 ml of 2.9% Na-citrate solution
to 5 ml of blood. 4 ml of 0.1 N HCI solution and 0.02 ml of blood was
poured into the test-tube. The mixture was cautiously mixed. After that
the concentration of hemoglobin was determined by electrophotocolori-
meter (ФЭК-56М, violet filter, the diameter of the cuvette 5 mm). The
resulting index was multiplied by 200, which gave us the blood hemo-
globin concentration in g/1.

The total protein of blood serum was determined refractometrically
(refractometer ИФР-454Б).

The immunophysiological phenoclasses (Bae Bam Hb Prn) and clinical
phenoclasses (Hb Prn) were determined as follows. The cows were diffe-
rentiated according to four immunophysiological traits into weak (—)

and strong (+ ). By doing it we got the corresponding phenotypes (for
example Bae - Bam+ Hb+ Prn-

, Bae - Bam- Hb+ Prn - etc.); the pheno-
types were assembled into phenoclasses (see Pavel, Fedotovski, 1987).
In the case of four traits (Bae Bam Hb Prn) one gets 5 phenoclasses
(0 all traits are weak Bae - Bam- Hb- Prn -

; 1 one trait is
strong Bae+ Bam - Hb- Prn-

+ Bae - Bam+ Hb- Prn-

+ Bae -

Bam- Hb+ Prn -

+ Bae- Bam- Hb - Prn+; 2 two traits are strong;
3 three traits are strong; 4 all four traits are strong). Such a simple
way makes it possible to compare the animals studied in different seasons,
and to compare different herds.

We also differentiated the cows according to two immunological (Bae
Bam) and two clinical traits (Hb Prn). In both cases we got three pheno-
classes: 0, 1 and 2.

As to zootechnical and veterinary characteristics, we determined milk
production (during 305 days, in kg), the production of milk fat (kg), calf
mortality (%), inseminations per animal served, and the stillborn (%)

by lactations.

Results
In Tables only the data of four lactations are presented. It became

evident that milk production, calf mortality and inseminations per cow
served are not correlated with cow’s antibacterial activity of blood serum
or with such clinical indicators as the concentration of blood hemoglobin
and the amount of total protein in blood serum.
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Phenoclass and the amount of milk fat, kg

Table 1

Bae Bam Hb Prn
Pheno- Lactation Lactation

class
I II III IV I II III IV

0 148.3* 176.3* 195.3 172.5 162.1* 196.1** 180.5 191.0
(22) (15) (7) (4) (29) (17) (6) (5)

1 161.8 192.0 184.3 175.8 158.8 194.6 205.7 200.6
(54) (38) (21) (12) (42) (32) (16) (9)

2 159.3* 194.9* 197.9 191.6 154.6* 182.4** 187.7 170.4
(34) (30) (17) (13) (37) (32) (21) (14)

The number of cows is given in brackets. The comparison of the opposite phenoclasses
is carried out (i. e. phenoclass 0 and 2)
* P<0.05.
** P<0.01.

Stillborn calves, %

Table 2

Hb Prn
Lactation

Phenoclass
I II III IV

0 10.3* 0 0 0
(29) (29) (18) (6)

1 7.14 0 0 7.7
(42) (42) (27) (13)

2 2.7* 0 0 5.5
(37) (36) (28) (18)

The number of cows is given in brackets. The comparison of the opposite phenoclasses
is carried out (i. e. phenoclass 0 and 2).
* ЯС0.05.

Table 3
Phenoclassic structure of Lepiku herd

Phenoclass Bae Bam Hb Prn 1 Bae Bam 2 Hb Prn 3

0 7(5.6%) 22(20.0%)* 29(26.9%)*
1 29(23.2%)** 54(49.1%) 42(38.9%)

2 34(27.2%) 34(30.9%)* 37(34.2%)*
3 46(36.8%)**
4 9(7.2%)

Total: 5 125(100%) 110(100%) 108(100%)

1 — The comparison of the opposite phenoclasses is carried out (i. e. phenoclass 1 and3).
2. 3

— The comparison of the opposite phenoclasses is carried out (i. e. phenoclass 0
and 2).
* P<0.05.

PCO.OI.
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But there were two tendencies (see Tables 1 and 2). Namely, the amount
of milk fat was connected with the antibacterial activity of blood serum
(positive correlation). So the higher was the cow’s immunological pheno-
class, the higher was the amount of produced milk fat during four lacta-
tions. But the produced milk fat was negatively correlated with the
clinical indicators of the blood (Hb Prn), i. e. the lower was the cow’s
phenoclass, the higher was the milk fat production (Table 1).

In Table 2 the correlation between stillborn and clinical phenoclasses
of cows is demonstrated. Contrary to our hopes, no correlation was
observed between antibacterial activity in the mother’s blood serum and
the vitality of the embryo. But the stillborn frequency was correlated
with the mother’s clinical traits (Hb Prn) of the blood. So the higher was
the clinical phenoclass of the mothers, the lower was the percentage of the
stillborn, i. e. the higher was the vitality of the embryo.

Thus, the vitality as well as the calf resistance in postnatal period
cannot be assigned to the cow’s nonspecific resistance (as Bae Bam Hb
Prn, as Bae Bam).

The immunological and physiological (clinical) structure of Estonian
Red Breed cows in the cattle-shed studied (which is expressed by the
frequencies of different phenoclasses), is presented in Table 3. It can be
seen that in the case of four traits (Bae Bam Hb Prn) as well as two
traits Bae Bam and Hb Prn, the frequencies of strong animals as
compared to the frequencies of weak animals were about 15% higher. The
comparison with opposite phenoclasses' (in the case of four traits; 0 and
4, and 1 and 3, or in the case of two traits: 0 and 2) the stronger pheno-
classes are more frequently represented in the population. So, one can
confirm that the natural selection and the artificial selection in this farm
both prefer immunophysiologically strong cows (Bae Bam Hb Prn).

Discussion

For the purpose of eliminating seasonal fluctuations in the values of
immunological traits (see Малинина, 1982; Зборовский et ah, 1983;
Белкина, Шаталов, 1985) and to get comparable data, we have pro-
posed to measure the values of immunophysiological traits in the so-called
comparison groups. Further, we recommend to use phenoclasses instead
of phenotypes (Pavel, Fedotovski, 1987).

In this paper we have used two parallel ways the four-trait system
and the two-trait system. In the case of four traits there were notably 5
phenoclasses; in the case of two characters there were correspondingly 3
phenoclasses. This way enabled us to study the “specific weight” of the
traits in determining herd immunity potentials. By using phenoclasses it
is possible to compare cows in different seasons and in different herds.

If in the present work only the nonspecific resistance factors were
used for characterizing the defense potential of cows, then in the next
stage of research one should also measure the specific resistance factors
(i. e. the immune response of the animals). One should also pay attention
to the local defense factors (see Bourne, Newby, 1981). At the same time
one should keep in mind that in different genotypes the activities of
resistance factors (both nonspecific as well as specific) are different. One
can even say that in different genotypes the different genes are “at
work”.

In addition to the above-mentioned we dare say that it might be rea-
sonable to increase the amount of a comparison group from 30 animals
to 60.

Among the defense mechanisms of animal organism the T-lymphocytes
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play an important role. Indirectly it has been confirmed by A. V. Geras-
simtshuk (Герасимчук, 1986) whose findings assure that the so-called
“general” immunological reactivity which is characterized by the skin
reaction to foreign antiserum, is more effective resistance indicator
as compared to the bactericidal activity of blood serum. The same is valid
concerning the capability of antibody synthesis.

One should also pay attention to the circumstance that in some lines
of chicken artificial selection is directed against natural selection
(Pavel, 1989, unpublished data).

We think that in the nearest future one should check up the idea of
using the V. I. Joffe’s (Иоффе, 1944) skin test to measure the delayed
hypersensitivity in cows. With the same purpose one can use histamine
(Goto et ah, 1978; Белкина, Шаталов, 1984). The determination of the
state of “general” reactivity with the purpose of getting information about
the “general” resistance, which is so widely used by selectionists (see
Crittenden, 1983; Gavora, Spencer, 1978), does not seem very reasonable.

One should take into consideration the fact that many bacterial strains
are resistant to blood serum (Jessop, Lambert, 1986; Кузник et ah, 1989).
Also, it is worth remembering that the sensitivity of E. coll and Salmo-
nella to antibodies is dependent on the presence of the complement (Schil-
ler, Joiner, 1986; Vreede et ah, 1986).

According to Z. P. Ljubimova and N. N. Smirnova (Любимова, Смир-
нова, 1985), immunologically weak bulls are characterized by low fertili-
zation of their daughters and high percentage of stillborn.

Conclusions

As the immunophysiological traits used in our work do not
characterize the defense capability of the cow to potential bacteria to a
desired extent, in further research we shall have to measure the status of
T-lymphocytes and the antibacterial activity of milk or saliva as well. The
presented data enable us to conclude that the population immunology
will add an appreciable contribution to veterinary medicine. Also, it is
reasonable to ascertain the part of natural and artificial selection in
different genotypes. The frequency of opposite phenoclasses (4 traits
Bae Bam Hb Prn) in the herd in the cattle-shed studied refers to the
circumstance that in this population operates directional selection.
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Heli NOORSÄLU, Ülo PAVEL. Karl PETERSON. Juhan SlMOVART
EESTI PUNAST TÕUGU KARJA POPULATSIOONMMMUNOLOOGIAST

On toodud andmeid Lepiku lauda eesti punast tõugu karja populatsiooniimmuno-
loogilise inventeerimise tulemustest ning näidatud, et karjas toimib suunav valik.

Хели НООРСАЛУ, Юло ПАВЕЛ. Карл ПЕТЕРСОН. Юхан СИМОВАРТ

О ПОПУЛЯЦИОННОЙ ИММУНОЛОГИИ СТАДА ЭСТОНСКОЙ КРАСНОЙ
ПОРОДЫ

Приводятся данные о популяционно-иммунологической инвентаризации коров эстон-
ской красной породы Лепикуской фермы, Показано, что в стаде действует направлен-
ный отбор,
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	CONSTITUTIVE HETEROCHROMATIN (C-BANDS) AND C-POLYMORPHISM IN THE KARYOTYPE OF THE ESTONIAN BREED OF THE JAPANESE QUAIL (COTURNIX COTURNIX JAPONICA)
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).

	РЕКОМБИНАЦИОННАЯ СОСТАВЛЯЮЩАЯ ТОЧНОЙ ЭКСЦИЗИИ ТРАНСПОЗОНА Тпs У ESCHERICHIA COLI К-12
	Untitled
	Untitled
	Untitled
	Untitled

	STABILITY OF RECOMBINANT ESCHERICHIA COLI IN CONTINUOUS CULTURE
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Untitled
	Untitled

	ДЕЙСТВИЕ УВЕЛИЧЕНИЯ ФОНА КОРТИКОТРОПИНА И ЭФЕДРИНА НА ОБМЕН И ТРАНСПОРТ ЛИПИДОВ В ОРГАНИЗМЕ
	Untitled
	Untitled
	Untitled

	СРАВНИТЕЛЬНОЕ ИЗУЧЕНИЕ ЭКТО-АТФазной АКТИВНОСТИ КЛЕТОК ЛИМФОИДНЫХ ОРГАНОВ И ЭРИТРОЦИТОВ
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ПЯДЕНИЦЫ РОДА EUPITHECIA CURT. (LEPIDOPTERA, GEOMETRIDAE) ДАЛЬНЕГО ВОСТОКА СССР. 111
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
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	HAPNIKU SISALDUS JA VEE TEMPERATUUR SAADJÄRVES
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Untitled
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	РАСПРЕДЕЛЕНИЕ БЕНЗ(А)ПИРЕНА В ЭКОСИСТЕМЕ МАТСАЛУСКОГО ЗАЛИВА
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
	Untitled
	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
	Рис, 23. Pot eri pm sangu is orba.
	Untitled

	CADMIUM, LEAD, COPPER AND ZINC CONCENTRATIONS IN MESIDOTEA ENTOMON IN THE GULF OF FINLAND (SOUTHERN COAST)
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
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	CHROMOSOMAL VARIABILITY IN RAINBOW TROUT STOCKS IN ESTONIA
	Untitled
	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
	Untitled
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	ТОЧНАЯ эксцизия СОСТАВНЫХ ТРАНСПОЗОНОВ У ESCHERICHIA COLI К-12 В УСЛОВИЯХ СТРЕССА
	Untitled
	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Untitled

	ВЛИЯНИЕ РАЗЛИЧНЫХ СТРЕССОРНЫХ ВОЗДЕЙСТВИЙ НА РАЗВИТИЕ СТРЕССОРЕАКТИВНОСТИ У НОРМОТЕНЗИВНЫХ И ГИПЕРТЕНЗИВНЫХ животных
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled

	ЖУКИ-БЛЕСТЯНКИ РОДА EPU RAE A ER. (COLEOPTERA, NITIDULIDAE) ЭСТОНИИ
	Untitled
	Untitled
	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
	Untitled
	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
	Untitled
	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Untitled

	ВЛИЯНИЕ МИНЕРАЛЬНОГО ПИТАНИЯ РАСТЕНИЯ-ХОЗЯИНА НА РАЗВИТИЕ КАРТОФЕЛЬНОЙ НЕМАТОДЫ
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ABOUT RESPIRATION RHYTHMS OF INSECTS
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Untitled
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	HIBERNATION PECULIARITIES AND COLD-HARDINESS OF THE GREAT SPRUCE BARK BEETLE, DENDROCTONUS MICANS KUG.
	PROTEIN DEGRADATION AS A SOURCE OF PRECURSORS FOR FLAVONOID BIOSYNTHESIS IN BUCKWHEAT COTYLEDONS
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.

	МИКОБИОТА ГУМИНОВЫХ ОЗЕР ЭСТОНИИ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	A CYTOCHEMICAL STUDY OF SOME PHOSPHATASES IN THE TISSUE CYSTS OF SARCOCYSTIS BOVICANIS FROM BOVINE HEART
	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
	Untitled
	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
	Untitled
	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 16. Сотагит palus tre,
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
	Untitled
	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
	Untitled
	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	THE RELATIONSHIPS BETWEEN PROTOZOA AND VIRUSES 4. PROTOZOA AS HOSTS OF MAMMALIAN VIRUSES
	Untitled
	Untitled
	Untitled


	DIFFERENT APPROACHES TO AND RECENT DEVELOPMENTS IN THE SYSTEMATICS AND CO-EVOLUTION OF THE FAMILY HETERO DERI DAE (NEMATODA : TYLENCHIDA) WITH HOST PLANTS
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).

	NEW RECORDS OF MYXOMYCETES IN ESTONIA
	Untitled
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	A LIGHT AND ELECTRON MICROSCOPIC STUDY OF DEGENERATING SARCOCYSTIS BOVICANIS TISSUE CYST FROM BOVINE HEART
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
	Untitled
	Untitled


	Illustrations
	Untitled
	Динамика численности гетеротрофных микроорганизмов в микроэкосистеме (/ и 2 номера вариантов, N количество клеток в мл).
	Среднесуточные температуры в вегетационных сосудах на протяжении опыта. 1 23 25 °С; 2 12—15,5 °С; 3 10,3—12,7 °С.
	Рис. 1. Расположение биостратиграфически изученных озер и болот на о-ве Сааремаа. А граница Анцилового озера; L Литоринового моря, him Лимниевого моря (по X. Кессел), озера: 1 Каруярв; 2 Мудаярв; болота: 3 Пелисоо; 4 Ярвесоо; 5 Охтья; 6 Питкасоо.
	Рис. 2. Расположение геологического разреза и биостратиграфическн изученных скважин на озере Каруярв. 1 береговой уступ; 2 береговой вал, 3 скважины; 4 биостратиграфически изученные скважины.
	Untitled
	Рис. 3. Геологический разрез донных отложений оз. Каруярв (местоположение см. рис. 1). ,1 сапропель; 2 сапропель с субфоссильными моллюсками; 3 тонкие прослои сапропеля и озерной извести; 4 алеврит; 5 гравий; 6 морена. Рис. 4. Геологический разрез болота Пелисоо. 1 заторфованная почва; 2 верхо-РЫЙ торф; 3 низинный торф; 4 сапропель; 5 озерная известь; 6 песок; 7 куски древесины; 8 песок с крупным детритом.
	Рис. 5. Спорово-пыльцевая диаграмма болота Пелисоо. Анализы А. Сарв. 1 сфагново-пушицевый торф; 2 гипново-тростниковый торф; 3 тростниковый торф; 4 сапропель; 5 озерная известь; 6 глинистый песок; 7 пыльца сосны; 8 березы; 9 ели 10 ольхи; ,11 широколиственных пород; 12 древесных пород; 13 травянистых растений; 14 споры.
	Рис. 7. Спорово-пыльцевая диаграмма донных отложений оз. Каруярв (Анализы А. Сарв). 1 вода; 2 сапропель; 3 известковистый сапропель; 4 песчанистый сапропель; 5 песок; 6 пыльца сосны; 7 березы, 8 ели, 9 ольхи, 10 широколиственных пород; 11 древесных пород; 12 травянистых растений; 13 споры
	Рис. 8. Диатомовая диаграмма профундальной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Рис. 9. Диатомовая диаграмма литоральной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Joon. 1. Peipsi järve suurte karpide keskmine arvukus ja biomass (esimesed kolm tulbarühma on arvutatud põhjaammutiproovide põhjal, viimased raamiproovide põhjal). Рис. 1. Средняя численность и биомасса крупных двустворчатых в Псковско-Чудском озере. (Первые три группы столбиков на основе дночерпательных проб, последние три на основе рамочных проб.) Fig. 1. The average abundance and biomass of big clams of L. Peipsi (the first three groups of columns calculated on the basis of grab samples, the remaining on frame samples).
	Joon. 2. Peipsi järve bioressursse suvel (toorkaalus, tuhat tonni). 1 fütoplankton, 2 rändkarp, 3 bakterplankton, 4 zooplankton, 5 suurtaimed, 6 põhjaloomad, 7 kalad. Рис. 2. Биологические ресурсы Псковско-Чудского озера летом (сырой вес, тыс. т): / фитопланктон; 2 дрейссена; 3 бактериопланктон; 4 зоопланктон; 5 макрофиты; 6 зообентос; 7 рыбы. Fig. 2. Biological resources of L. Peipsi in summer (wet weight, thous. t.). 1 phytoplankton, 2 Dreissena, 3 bacterioplankton, 4 zooplankton, 5 macrophytes, 6 zoobenthos, 7 fishes.
	Untitled
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	Fig. 3. I—s: Embolocephalus nikolskyi, Popov Island (/ anterior end; 2 pectinate and hair seta; 3 ventral setae of II; 4 ventral seta of V; 5 posterior ventral seta). 6—B: Tubificidae gen. sp. N 1, Komarovka (6 pectinate seta; 7 posterior dorsal bifid seta; 8 anterior ventral seta). 9—10: Tubificidae gen. sp. N 2, Popov Island (9 dorsal setae; 10 ventral seta). 11—12: Tubificidae gen. sp. N 3, Komarovka {ll anterior end; 12 seta).
	Untitled
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
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	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
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	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
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	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
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	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
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	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
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	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
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	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
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	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
	Untitled
	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
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	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
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