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Ats METSIS

A CYTOCHEMICAL STUDY OF SOME PHOSPHATASES
IN THE TISSUE CYSTS OF SARCOCYSTIS BOVICANIS

FROM BOVINE HEART
Sarcocystis bouicanis is a Coccidian parasite with a two host life

cycle. For this parasite the canines serve as final hosts, the sexual part
of the cycle taking place in their intestine, and cattle serve as intermediate
hosts, the asexual part of the cycle developing in the endothelial cells of
their vascular system and bloodstream, and terminating with the forma-
tion of tissue cysts in their muscles (Heydorn, Rommel, 1972; Payer, John-
son, 1973; Payer, 1979; Dubey, 1982). The present paper treats the tissue
cyst stage of this intracellular parasite. The distribution of acid phospha-
tase (3.1.3.2. AcPase), alkaline phosphatase (3.1.3.1, APase), adenosine-
triptospatase (3.6.1.3, ATPase; optimum pH 9, the so-called myosine
ATPase), and glucose-6-phosphatase (3.1.3.9, G6Pase) were studied.

Material and methods

Material. The bovine hearts were received from a slaughterhouse, and
1 cm 3 pieces of myocard were instantly frozen in liquid nitrogen for cryo-
sectioning. For electron microscopy the material was fixed in the slaughter-
house instantly after butchering.

Methods. Enzyme cytochemistry. Sections of 1 to 5 pm thickness were
cut at —22 °C with a Bright-5030 cryostat (England). The sections
mounted on glass slides were desiccated at room temperature under
a stream of dry air. In the case of G6Pase the cytochemical reaction was
carried out on unfixed sections. In other cases the sections were prefixed
in 4% paraformaldehyde (Serva, FRG) in 0.09% sodiumchloride solution.
While carrying out the cytochemical reactions the methods given in the
lab manual of Lojda et al. (1979) were used. The AcPase was tested
according to Gomori (1950; see Lojda et ah, 1979) with the help of the
metal salts method, and according to Burstone (1962; see Lojda et al.,
1979) with the help of naphtol-AS-81-phosphate (Sigma, USA) method.
For APase the reaction of Gomori (1952; see Lojda et al., 1979) with
metal salts was used. Besides that APase was tested according to
Burstone (see Lojda et al., 1979) with naftol AS-BI (Sigma, USA). The
calcium-cobalt method of Padykula and Herman (1955; see Lojda et al.,
1979) was used to determine the ATPase distribution. In the case of
G6Pase the method with heavy metal salts after Chiquoine, 1953, 1955;
and Wachstein, Meisel, 1956 in modification (see Lojda et al., 1979) was
used. Control sections were incubated with media lacking the appropriate
substrate. In the case of AcPase incubation with 5mM NaF served as a
supplement control. Each reaction was performed several times with the
material from different animals. All the reactions out simul-
taneously on the sections of bovine liver mounted on the same glass
slides in order to check the quality of reaction media. TA ! L.
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Electron microscopy (EM). The only enzyme distribution studied on
the ultrastructural level was that of AcPase. The material was fixed at
4°C for 2—4 hours in 3% paraformaldehyde in Sjostrand’s acetate-veronal
buffer (pH 7.3) or in 0.1 M sodium cacodylate buffer (pH 7.3). The
reaction was carried out according to Mehlhorn et al., 1974. After fixation
the specimens were washed three times in a pH 7.3 buffer and twice in
O.IM acetate buffer (pH 5.0). The incubation media consisted of two
stock solutions [(a) 110 mg |3-glycerophosphate (Sigma, USA) in 30ml
of O.IM acetate buffer (pH 5.0); and (b) 50 mg of Pb(NO3 ) 2 in 20 ml
of the same buffer] which were mixed, incubated for 30 min at 37 °C and
filtrated before the specimen incubation. The reaction was carried out at
37 °C for 30 min to 1 hour or at room temperature for 1.5 to 2 hours.
Next the specimens were washed in two portions of the acetate buffer
(pH 5.0) and three portions of the respective pH 7.3 buffer, postfixed
in 1% Os04 in 0.1 M cacodylate buffer containing glucose (1.6 ml of
5.4% solution in 10 ml of fixation media) dehydrated in increasing con-
centrations of alcohol, infiltrated with 1 : 1 mixture of propylene oxide/
embedding media, and embedded in Epon 812 or Epon-Araldit. The sections
were cut with a LKB-111 ultratome (LKB, Sweden), stained with uranyl
acetate, and examined on a Jem-100 C-X (JOEL, Japan) electron micro-
scope. In all cases the specimens were examined during the period of two
weeks after embedding. The control specimens were incubated with only
one of the two stock solutions of the incubation media.

Results

In the case of testing AcPase and APase on cryo-sections of frozen
bovine myocard with the help of azo-coupling and naphtol-phosphate
methods the distribution of enzymes in tissue cysts could not be followed.
Positive results were obtained only when using the Gomori reaction with
heavy metal salts. Although both the enzymes gave a weak reaction, in
the case of AcPase the staining was more adequate. The APase could be
localized in the cyst wall, and less in the septa (Figs. 1,2).

The testing of ATPase by means of the calcium-cobalt method gave
positive results. The staining intensity of tissue cysts was comparable
with that of the host tissue (Fig. 3). The enzyme activity could be
localized in the septa and cyst wall as well as in the cyst stages. Although
it was quite difficult to localize the reaction product inside the cell, it
seemed to be localized polarly.

The enzyme activity proved to be the highest in the case of GGPase.
On the cryo-sections the reaction product could be followed only inside
the tissue cyst, in the surrounding host tissue it was absent. The staining
was seen in the septa and cyst wall as well as in the cyst stages (Fig. 4).
In the cyst stages the granular deposit of reaction product was seen in
the cell cytoplasm.

The AcPase reaction product could be followed mainly in the cyst wall
and in the septa (Fig. 5). AcPase could not be localized in the cyst
stages by means of light microscopy. In addition AcPase distribution was
studied on the ultrastructural level. The results received made it possible
to follow the enzyme distribution in the cell organelles of different cyst
stages (metrocytes and merozoites) as well as in the cyst wall and the
septa. The highest activity of AcPase could be seen on the outer membrane
of the cyst wall (Figs. 6,7). In the septa a positive reaction to this
enzyme was also received, although the enzyme activity was much lower
than expected after the light-microscopic studies. In the cyst stages the
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reaction could be followed on the outer surface of the inner membrane
complex (Figs. 6,8) while the greatest amount of the reaction product
deposit was seen in the apical part of the merozoites (Fig. 8). Although
inside the micronemes enzyme activity could not be followed, lead salt
deposits were seen around these organelles in the cell cytoplasm (Figs.
7,8). A very inintensive reaction was received in the ducts of rhoptries
(Fig. 8). In the rhoptries themselves the reaction was followed only in
the upper part, just opposite the ducts and on the membranes of these
organelles (Fig. 8). In the metrocytes the reaction product was seen
besides the cell covers on the membranes of vacuolar structures and some
deposit granules in the cytoplasm (Fig. 6). In uncellular structures of the
tissue cysts the reaction product was followed in the places of proposed
degenerative processes (Fig. 6). Somewhat confusing is the fact that the
reaction product occurred also in the mitochondrions of the cyst stages
(Fig. 9).

Discussion

Although carried out on the material received from spontaneously
infected animals, it may be said that the study deals with a monoinfection
as it is considered that only one species of Sarcocystis (S. bovicanis)
parasitizes the myocard of cattle (Markus, 1978; Joyner, 1982; Метсис,
1987).

The light-microscopic studies of APase and AcPase distribu-
tion in the tissue cysts show that both these enzymes are localized in
the same structures, i. e. the cyst wall and the septa. These findings prove
the importance of the structures mentioned in the nutrition processes. The
EM studies showed that AcPase was located also in the pellicule of cyst
stages. Relying on the analogy with Leishmania donovani, for which it
has been shown that the AcPase located on the cell membranes has the
role of inhibiting the toxic effect of the oxidative burst of the host cell
(see Mauel, 1984) on the parasite (Remaley et ah, 1985), such a location
on the structures which are or will be in contact with the cytoplasm struc-
tures of the host cell may indicate on the same role of the Sarcocystis
AcPase when surviving inside the host cell.

Besides the mentioned structures the AcPase was found in the apical
part of the ampoules and ducts of the rhoptries. Although inside these
organelles the reaction was not observed, the salt deposits were seen on
the rhoptry membrane. Such a different localization on several parts of
the organelles mentioned may be explained with the help of the assump-
tions that the rhoptry excreta change their chemical characteristics during
the extrusion process, or that the enzyme itself plays a concrete role in
the extrusion process. The first hypothesis could be checked with the help
of cytochemical studies of the extrusion processes themselves. The AcPase
location in the mitochondrion cristae is too complicated to be explained.
It should be only noted that analogous results are mentioned also in an
earlier paper on the same subject (Mehlhorn et al., 1974), and we cannot
exclude some kind of an artefact either.

Quite a high activity of the so-called “myosine” ATPase was detected.
Keeping in mind that for a related parasite Toxoplasma gondii the pre-
sence of myosin at the anterior end of the parasite has been shown
(Schwartzman, Pfefferkorn, 1983), the polar localization of ATPase in
Sarcocystis merozoites may indicate on a certain role of this enzyme in
the motility of the apical organelles or the whole parasite cell.

The high activity of G6Pase in the cyst stages of Sarcocystis bovicanis
indicates on the presence of glyconeogenesis processes (see Огородникова,
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1986). The presence of NAD-dependent malat dehydrogenase and lactate
dehydrogenase (Jesus Fihlo, Miraglia, 1977; Казакаускайте, 1980b; Мет-
сис, 1988) and the high concentration of polysaccharides shown in the
cell cytoplasm of several species (Payer, Thompson, 1975; Jesus Fihlo,
Miraglia, 1977; Казакаускайте, 1980a; Dubey, 1983; Gjerde, Bratberg,
1984; Метсис, 1987) also support this assumption.
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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 com-

parable 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 7000X.
Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000X.
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Ais METSIS

MÕNEDE FOSFATAASIDE TS ÜTOKEEMILISED UURINGUD
LEHMA SÜDAMEST PÄRINEVATES SARCOCYSTIS BOVICANIS'E KOETSÜSTIDES

Tsütokeemilisi meetodeid kasutades on valgusoptiliselt uuritud happelise ja leeliselise
fosfataasi, ATPaasi (pH optimum 9) ja glükoos-6-fosfataasi paiknemist Sarcocystis
bovicanis’e koetsüstides. Happelise fosfataasi lokalisatsiooni on uuritud ka elektron-
mikroskoopiliselt. Gomori reaktsiooni abil valgusoptiliselt teostatud happelise ja leelise-
lise fosfataasi uuringud andsid suhteliselt nõrga resultaadi. Sellest hoolimata võis mõle-
maid ensüüme täheldada tsüsti seinas ja septides. Reaktsioonid ATPaasile ja glükoos-6-
fosfataasile andsid parasiitide väga intensiivse värvumise. Viimase ensüümi olemasolu
Sarcocystis bovicanis'e koetsüstides osutas glükoneogeneesi protsesside olemasolule para-
siidi elutsükli vaadeldud etapil. Elektrontsütokeemiliste uuringute tulemused osutasid
happelise fosfataasi olemasolule tsüstistaadiumide erinevates organellides, tsüsti seinas
ja septides. Saadud andmete alusel on esitatud hüpotees happelise fosfataasi rollist para-
siidi tungimisel peremeesrakku.

Ате МЕТСИС

ЦИТОХИМИЧЕСКОЕ ИССЛЕДОВАНИЕ НЕКОТОРЫХ ФОСФАТАЗ В
ТКАНЕВЫХ ЦИСТАХ SARCOCYSTIS BOVICANIS ИЗ СЕРДЕЦ

КРУПНОГО РОГАТОГО СКОТА
Проведено исследование распределения кислой и щелочной фосфатаз, миозионовой

АТФазы (pH оптимум 9) и глюкозо-6-фосфатазы (ГбФазы) на светооптическом уровне
на криостатных срезах тканевых цист. Показано также распределение кислой фосфа-
тазы и на электронно-микроскопическом уровне. На светооптическом уровне реакции,
проведенные по методу Гомори, дали в случае кислой и щелочной фосфатаз относи-
тельно слабые результаты, но несмотря на это, оба энзима прослеживались как в стенке
цисты, так и в септах. Реакции на АТФазу и на ГбФазу были выражены значительно
сильнее. Наличие ГбФазы указывает на присутствие процессов глюконеогенеза в цистных
стадиях Sarcocystis bovicanis. В результате электронно-цитохимических исследований
было выявлено наличие кислой фосфатазы в различных органеллах цистных стадий, в
стенке цисты и в септах. Сделано предположение о возможной роли кислой фосфатазы
в процессе проникновения зонтов паразита в клетки хозяина.
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	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.

	AQUATIC OLIGOCHAETA FROM THE FARTHEST SOUTH-EAST OF THE USSR
	Untitled
	Untitled
	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
	Untitled
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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
	Untitled

	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
	Untitled
	Untitled

	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
	Untitled

	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
	Untitled
	Untitled

	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,
	Untitled
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
	Untitled
	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
	Untitled
	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
	Untitled
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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
	Untitled
	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
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	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.
	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.
	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. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
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	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	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
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	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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	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
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