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Abstract. The population genetic structure ofEstonians was analysed and the gene frequencies of

subgroups of the Estonian population were compared with one another and with some

neighbouring and other Finno-Ugric populations on the basis of seven blood group systems and

the trait of PTC-tasting. A genetic heterogeneity of the Estonians is shown with the greatest

genetic differences in the west—east direction in Estonia. The Estonians of the Central, East,

South-West, and South-East regions are genetically the closest. The subgroups of the West

Islands, the Western part of the mainland, and North-East are standing separately. On the basis of

genetic distances, the whole Estonian population has the closest relation to their nearest

neighbouring peoples, Russians and Latvians, but also to the Finno-Ugric peoples of Vepsians
and Karelians.
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INTRODUCTION

The Estonian population is quite heterogeneous in many aspects.
While the greatest linguistic differences appear between the northern and

southern parts of Estonia (Kask, 1956), the greatest anthropological
differences appear in the west—east direction. On the basis of voluminous
research made by Aul (Ayns, 1964) two main anthropological types are

distinguished among the Estonians: the West-Baltic type predominates in
West Estonia, while the East-Baltic type occurs mainly in East Estonia,
especially in the South-East region, but also in some localities of South-
West Estonia.

In this report we are making an attempt to analyse the population
genetic structure of the Estonians and to compare the gene frequencies of

subgroups of the Estonian population with one another and with some

neighbouring peoples.
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MATERIAL AND METHODS

Genetic data are based on seven blood group systems (ABO, Duffy,
Kell, Lewis, MN, P, and Rhesus) and the trait of phenyl thiocarbamide

(PTC) tasting (altogether 24 alleles). The material was collected by
L. Heapost from 39 localities in different regions of Estonia (Heapost,
1994). All the individuals examined were indigenous Estonians, whose

all grandparents and parents had been born in the same locality. The local

samples were joined into seven regional groups more or less according to

the main dialectal areas (Murumets, 1982, 1983) (Fig. 1).

The data were analysed with tools of a population genetic program
package created by M. Viikmaa in the Institute of General and Molecular

Pathology of the University of Tartu. The differences of gene frequencies
between the regional populations are valued by the chi-squared method.
The degree of genetic diversity of the groups is determined by the method

of genetic distances (Cavalli-Sforza & Edwards, 1967). The grouping of

populations on the basis of these distances is made using the cluster

analysis method of means. The genetic distance between two subclusters

(groups of populations) was calculated as the average of distances
between every pair of members from different clusters. The results of

clustering are visualized in the form of graphic clustrograms.

Fig. 1. Regional division of Estonia used in this study. The South-East region is divided into four

local dialect areas: T = Tartu, E = East-Vöru, W = West-Vöru, S = Setu.
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Data for interpopulational comparisons were taken from literature: for

Finns and Finnish Swedes from Nevanlinna (1973); for Karelians from

Шнейдер & Тихомирова (1991); for Komis from Dpukccon & DpaHTC
(1982); for Latvians from Kariks et al. (1966), Race et al. (1948), and

Heapost (1994); for Lithuanians from Harvey et al. (1983); for Maris

from Эрикссон е{ а!. (1979); for Russians from Umnova et al. (1968),
and for Vepsians from Heapost (1994).

RESULTS

The studied genetic systems and the gene frequencies for the Estonian

mean and the four most different regions are given in Table 1. Relatively
great differences can be observed between the regional subgroups,
especially in Duffy, Lewis, and Rhesus systems. Our genetic data are in

good agreement with the other anthropological investigations suggesting
that the biggest differences in Estonia can be found between the

populations of the Western and Eastern regions: the genetic distance

between these populations is about 3.5 times bigger than that between the

Northern and Southern ones.

The results of the grouping of some local populations on the basis of

genetic distances are shown in Fig. 2. As a rule, most samples cluster

very well into bigger regional groups with their nearest neighbours.
However, there exist two exceptions. First, the sample of Muhu Island is

clearly different from the other West-Islands (Saaremaa and Hiiumaa)
samples being clustered together with the North-East group. Secondly,
the sample of the West-Voru dialect area (the Antsla sample) stands

relatively far from the other South-East groups. At the same time, the

Setu sample is closely related to most South-East and East Estonian

groups.

Fig. 2. Clustrogram of grouping some local Estonian samples based on the cluster analysis of

Edwards’ genetic distance matrix. (NE = North East, W-V = West-Vöru dialect area, Ta = Tartu

dialect area, E-V = East-Vöru dialect area, SW = South West, S-H = Saaremaa and Hiiumaa

islands, West = West Estonia.)
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As the next step, we looked at the clustering of the regional
populations with one another. The regions used here are the same as the
main regions of dialects. The genetic differences between all the regions
are statistically significant, with the exception of the East group, which is

very similar to the southern regions (Table 2). As it is demonstrated by
the clustrogram of genetic distances (Fig. 3), the Central, South-West,
East, and South-East regions are very close. The North-East, West

Islands, and West-Estonia are standing separately.

System and alleles South-East

ABO:

А, 0.2009 0.2126 0.1851 0.2008 0.2072
А, 0.0391 0.0433 0.0317 0.0489 0.0382

В 0.1606 0.1443 0.1737 0.1267 0.1829
0 0.5993 0.5998 0.6096 0.6235 0.5716

п 2722 650 456 330 573

Duffy:
Fy? 0.3562 0.3591 0.2811 0.2924 0.3730

n 1554 224 183 153 486

Kell:
K 0.0483 0.0330 0.0447 0.0510 0.0548

n 1614 324 183 151 462

Lewis:

le 0.4445 0.4431 0.5184 0.3368 0.4610
n 1711 327 186 97 454

MN:
M 0.6174 0.6166 0.5791 0.6445 0.6231

n 5249 639 613 550 1214

P:

P, 0.3907 0.3970 0.4532 0.3369 0.3896

n 1969 327 258 206 590

Rhesus:

cDe (Ro) 0.0389 0.0416 0.0198 0.0356 0.0248

CDe (R)) 0.3902 0.3960 0.4243 0.3479 0.4047
C%De R,Y) 0.0280 0.0227 0.0253 0.0335 0.0332
¢DE (R,) 0.1529 0.0869 0.1292 0.1803 0.1740

CDE (Rp) 0.0208 0.0206 0.0046 0.0470 0.0253

cde (r) 0.3287 0.3805 0.3350 0.3249 0.3177

Cde (r') 0.0271 0.0243 0.0497 0.0309 0.0127

cdE (") 0.0134 0.0274 0.0121 0.0000 0.0077

n 2039 330 257 209 558

PTC-tasting:
t 0.5007 0.6003 0.4976 0.4900 0.4780

n 2796 332 571 366 685

Table 1

Gene frequencies of the polymorphic systems used in all investigated Estonians and

in the four most differentregions
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Next, we compared the Estonian regional populations with the

neighbouring and some Finno-Ugric peoples (Fig. 4). The populations are

grouped in two main clusters. The Estonian samples are joined together
in one cluster with the two Finno-Ugric populations of Vepsians and

Karelians. The other cluster comprises the Finno-Ugric populations of

Komis, Maris (both standing separately), and Finns, as well as Finnish

Swedes, Lithuanians, Latvians, and Russians. Thus, the Finno-Ugric
linguistic group is clearly not a genetic unit.

The genetic distances of the whole Estonian population to other

peoples (Table 3) suggest that Estonians are most closely related to

Russians and Latvians, to their nearest neighbours. In addition, Vepsians
and Karelians are very close to Estonians, Finns come only after them.
On the demonstrated clustrogram (Fig. 4) the Russians and Latvians fall

into the second cluster because they have some more closely related

populations than Estonians — Lithuanians, Finns, and Finnish Swedes.

Fig. 3. Clustrogram of grouping ofEstonian main regional populations based on cluster analysis
using the genetic distance matrix of Cavalli-Sforza & Edwards (1967).

North-East

West Islands 69.5* 47.7* 61.2* 82.5* 58.5* 76.4*

West 39.1* 55.5* 64.0* 52.5* 82.9*

South-West 26.1* 42.8* 23.2 49.3*

Central 36.5* 43.1* 41.6*

South-East 19.6 58.7*
East 52.4*

Table 2

Chi-squared valuesof pairwise comparison of gene frequency distributions in main

regional populations ofEstonians. Degree of freedoms = 15;statistically significant
differences with p < 0.05 are shown by asterisk
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DISCUSSION

According to our genetic data there exist relatively great differences

between the local population samples in Estonia. The differences in gene
frequencies between West and East Estonia are more impressive than

those between North and South Estonia. Other anthropological data

Fig. 4. Clustrogram of grouping of Estonian regional populations with some neighbouring and

other Finno-Ugric peoples based on the cluster analysis using the genetic distance matrix of

Cavalli-Sforza & Edwards (1967). ( Lithuan = Lithuanians, Russ = Russians, Veps = Vepsians,
Karel = Karelians, N-E = North-East Estonia, S-W = South-West Estonia, S-E = South-East

Estonia, W-I = West Estonia with West Islands.)

Swedes anians

Estonians 0.0069 0.0074 0.0167 0.0189 0.0108 0.0115 0.0064 0.0114 — 0.0065

Vepsians 0.0029 0.0168 0.0128 0.0089 0.0075 0.0085 0.0072 0.0066

Karelians 0.0120 0.0104 0.0096 0.0095 0.0073 0.0094 0.0059

Komis 0.0082 0.0106 0.0103 0.0120 0.0133 0.0081

Maris 0.0080 0.0100 0.0079 0.0085 0.0058

Finns 0.0017 0.0041 0.0055 0.0043

Finnish

Swedes 0.0063 0.0042 0.0051

Latvians 0.0045 0.0032

Lithuanians 0.0033

Table 3

Genetic distances by Cavalli-Sforza & Edwards (1967) between Estonians and some

neighbouring and other Finno-Ugric peoples
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(Ayııp, 1964; Mark et al., 1994) confirm this direction of differences. The

West Islands and West Estonian groups differ considerably from the

others, particularly from the eastern regions. The East and South-East

regions are genetically close to each other while the North-East region
differs from these. Some differences between the Muhu and the other

West-Islands samples, and the similarities of the Muhu group to the

West-Estonian coastal and North-East samples are expressed also in

dermatoglyphic data (Horn, 1974). The West-Vöru dialect area stands

genetically more distant from the other South-East groups. A greater
frequency of ‘western traits’ in that locality is observed also in

archaeological and linguistical data (Kask, 1956; Laul, 1986).
Genetic data show great similarities of Estonians and their neighbouring

peoples. Very close similarities on the basis of craniological material were

also shown between Estonian Medieval populations, especially those from

East, Central and South-East Estonia, and many neighbouring populations
— from Latvia, Finland, Karelia, North-West Russia, and even from the

Volga-Kama area (Heapost, 1993, 1995).
Finally, let us comment on the problem of the so-called western and

eastern traits in Finno-Ugric populations. In literature, we can find data

suggesting the existence of eastern traits (correctly, eastern frequencies of

traits) in these populations. That phenomenon is usually explained with

Mongoloid admixture. However, there are evidences of the simultaneous

presence of western (and sometimes even super-western) frequencies of

traits in Finno-Ugric populations. The best example of that kind of data is
found in the traits of odontological complexes (3y6008, 1982; Sarap, 1994).
Our data of gene frequencies in Estonians also illustrate the tendencies in

two opposite directions (Table 4). We are of the opinion that the

Mongoloid admixture cannot explain the simultaneous presence of clear

western frequencies. We suppose that these antagonistic frequencies of

different traits are tracks of the original genetic structure of the Finno-Ugric
ancestor population which was not clearly differentiated in Mongoloid-

Frequencies ‘Eastern’ type

Frequenc

Higher K 0.05 B 0.16

Lu? 0.05 CDE 0.02

MS 0.32 Hypolactasia 0.53

S 0.34

Нр' 0.41

Lower CDe 0.39 A, 0.04

Fy? 0.36 P, 0.39

cde 0.33
t 0.50

Le (a+) phenotype 0.13

Table 4

‘Western’ and ‘eastern’ gene frequencies in the Estonians (in comparison with other East

and North Europeanpeoples)
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Caucasoid directions. It does mean that the Finno-Ugric populations
represent a separate and very ancient branch in the racial divergence. Of
course, in the course of times different admixtures from eastern as well as

(but probably more) from western populations were added.
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EESTLASTE GENEETILISEST MITMEKESISUSEST

Mart VIIKMAA Leiu HEAPOST

On analüüsitud eestlaste populatsioonigeneetilist struktuuri. Eestlaste

lokaalseid ja regionaalseid rühmi on vörreldud üksteisega ning möne

naaber-, sealhulgas soome-ugri rahvaga, kasutades selleks seitset polü-
morfset vererühmasüsteemi ja PTC (fenüültiokarbamiidi) maitsetundmise

tunnust (kokku 24 alleeli). On tutvustatud vastavaid geneetilisi süsteeme

ja alleelisagedusi eestlastel keskmiselt ja neljas köige omanäolisemas

regioonis.
Eesti lokaalsete rühmade vahel esineb suhteliselt suuri lahknevusi.

Seejuures on geneetilised erinevused Lääne- ja Ida-Eesti vahel oluliselt

tugevamini väljendunud kui Pöhja- ja Löuna-Eesti vahel.

Enamik lokaalseid valimeid (uuritud 39-st) rühmitub geneetiliste
distantside klasteranalüüsil oma lähimate naabritega suuremateks regio-
naalseteks rühmadeks kahe erandiga. Muhu rühm ei seostu mitte teiste
saarte ja Läänemaa omadega, vaid Kirde-Eesti regiooni rühmadega. Võru

murdeala lääneosa (Antsla rühm) erineb märgatavalt teistest Kagu-Eesti
valimeist. Samal ajal on Setu rühmad väga tihedalt seotud Kagu- ja Ida-

Eesti regiooni omadega.
Kesk-, Ida-, Kagu- ja Edela-Eesti regionaalsed populatsioonid on

omavahel väga lähedased. Kirde-Eesti, Lääne-Eesti saarte ja mandriosa

populatsioonid on omavahel ja ülejäänud eestlaste rühmadest vördlemisi

erinevad.

Geneetiliste distantside alusel on eestlastega kõige sarnasemad lähi-

mad naabrid (venelased, lätlased) ja mõned soome-ugri rahvad (veps-
lased, karjalased). Seega ei lange geneetiline ja keeleline ühtekuuluvus

kokku.
On diskuteeritud ka nn. mongoliidsete tunnuste üle soome-ugri

rahvastel ning leitud, et mongoliidne lisand ei võimalda seletada

samaaegseid läänelikke tunnuste- ja geenisagedusi. Oletatavasti on

mitmete tunnuste antagonistlikud sagedused soome-ugri algpopulatsiooni
originaalse geneetilise struktuuri jäljed.


	b10720960-1996-3-4 no. 3-4 01.04.1996
	BIOLOOGIA
	Untitled
	BIOLOGY

	THE EFFECT OF THE TRIMER OF 16,16-DIMETHYL15-KETO-PGB, ON METABOLIC AND FUNCTIONAL POST-ISCHEMIC RECOVERY OF THE HEART
	Fig. 1. The ATP/ADP ratio of 25 min degraded mitochondria by the 16,16-dimethyl-15-keto-PGB; trimer.
	Fig. 2. Stimulation of mitochondrial State 4 respiration (AV,) by the 16,16-dimethyl-1 5-keto-PGB, trimer.
	Table 1 Recovery of the functionality of the heart during reperfusion*
	Table 2 The effect of the Trimer on ischemic damage of mitochondrial respiration in skinned fibres of rat heart (n =8)
	Table 3 The effect of the Trimer on the ATP/ADP ratio during the thermal degradation of isolated rat liver mitochondria

	16,16-DIMETUUL-15-KETO-PGB, TRIMEERI MOJU SUDAME ISHEEMIAJARGSELE METABOOLSELE JA FUNKTSIONAALSELE TAASTUMISELE
	INCREASING THE EFFICIENCY OF PHOTOSENSITIZED DAMAGE OF EHRLICH ASCITES CARCINOMA CELLS USING HAEMATOPORPHYRIN DERIVATIVE OR CHLORIN-e; IN COMBINATION WITH LONIDAMINE
	Fig. 1. Influence of LND on 1 ug/ml HpD-PDT (220 mW) injury of EAC cells (5 x 106 cells/ml) in Hanks' medium with 10 mM HEPES, pH 7.2. HpD and LND were incubated for 5 min with cells prior irradiation. Insert: Effect of LND concentration on relative irradiation time needed for the inactivation of 50% of the cells (T 5 measured by the TB test. Bars = SE.
	Fig. 2. Effect of LND on 2 uM E6-PDT (120 mW) injury of EAC cells (5 x 10° cells/ml) in Hanks' medium with 10 mM HEPES, pH 7.2. E 6 and LND were incubated for 5 min with cells prior irradiation. Insert: Effect of LND concentration on relative irradiation time needed for the inactivation of 50% of the cells (15;). Bars = SE.
	Fig. 3. The relationship between the concentration of tumour cells (N, cells/ml) and weight of ascites in intact ascites bearing mice (Bth day after i.p. transplantation of tumour) and animals affected by HpD-PDT. For HpD-PDT 5 mg/kg HpD was i.p. administrated to animals on the third day after of EAC transplantation, on the 4th day animals were irradiated with 630 nm and dose 240 J, and on the sth day with dose 168 J.
	Fig. 4. Change in the weight of tumour-bearing mice before and after PDT. Mice were injected 5 mg/kg HpD on the third day and 0.1 mM/kg LND on the 4th, sth, and 6th days after EAC inoculation. The dose of the Ist irradiation was 288 J and of the 2nd 144 J. Bars = SE.
	Fig. 5. Effect of 0.25 mM LND on the kinetics of the accumulation of 2 pg/ml HpD in EAC cells (5 x 108 cells/ml) in medium containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM Tris-HCII, pH 7.4 (a). Relationship between binding of 2 pg/ml HpD and 0.25 mM LND induced injury of EAC cells (5 x 10° cells/ml) (b). The experimental conditions are the same as in (a).
	Fig. 6. Influence of LND on 2 ug/ml HpD binding with EAC cells (5 x 10° cells/ml) after 10 min incubation in Hanks' medium with 10 mM Tris-HCI, pH 7.4.
	Fig. 7. Influence of LND on dehydrogenase activity (a), aerobic production of lactic acid (b), and oxygen consumption (c) of EAC cells (1 x 107 cells/ml) (without HpD and irradiation). Production of lactic acid and oxygen consumption were measured in medium 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM PBS, pH 7.2. Dehydrogenase activity of the cells was measured as described in Materials and Methods. SE<5%.
	Fig. 8. Contents of ATP in EAC cells (1 x 107 cells/ml) (@) and injury of cells after 2 ug/ml HpD-PDT (220 mW) (b) in the presence of 0.15 mM LND and/or 1.25 mM CaCl, in Hanks' medium (without phenol red and CaCl,) with 10 mM HEPES, pH 7.2. SE<7%.
	Fig. 9. The rate of aerobic production of lactic acid (a) and oxygen consumption (b) of EAC cells (4 x 107 cells/ml in Hanks' medium with 10 mM HEPES, pH 7.2) after 5 ug/ml HpD-PDT (220 mW) without or in the presence of 0.3 mM LND. HpD and LND were administered for 5 min before irradiation. Production of lactic acid and oxygen consumption were measured in Hanks’ solution with 10 mM Hepes, pH 7.2.
	Fig. 10. Influence of 5.55 mM glucose on the potentiation effect of LND on 1 pg/ml HpD-PDT (220 mW) of EAC cells (5 x 106 cells/ml in Hanks' medium with 10 mM HEPES, pH 7.2). HpD апа LND were administered for 5 min prior irradiation. SE<5%.
	Fig. 11. Effect of MgCl, or CaCl, (both 2.5 mM ) in combination with 0.2 mM LND on 1 ug/ml HpD-PDT (220 mW) of EAC cells (5 x 10° cells/ml in media with 154 mM NaCl, 6.2 mM KCII, 5.55 mM glucose, and 10 mM HEPES, pH 7.2).
	Fig. 12. Effect of MgCl, and CaCl, (both 5 mM) on the uptake of 2 ug/ml HpD to EAC cells (5 x 10° cells/ml) under dark incubation in media with 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM Tris-HCI, pH 7.2.
	Fig. 13. Effect of 5 mM CaCl, on oxygen consumption of EAC cells (4x107 cells/ml) under 5 ug/ml HpD-PDT (0.33 W) in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 14. The kinetics of TB-staining (a) and dehydrogenase activity (b and c) of EAC cells (5 x 10° cells/ml) after 1 ug/ml HpD-PDT (220 mW) in the presence of 2.5 mM CaCl, or/and 0.2 mM LND. Composition of the incubation medium: 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 15. Influence of 0.3 mM LND (a) and 5 mM CaCl, (b) on glutathione content in EAC cells (4 %107 cells/ml) under 5 pg/ml HpD-PDT (220 mW) in the incubation medium containing 154 mM Na(Cl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 16. Influence of LND on the fluorescence of 1 ug/ml HpD (A,,=405+5 nm, Aem=632+s nm) in DMSO and acetonitrilewater (60:40, v/v).
	Fig. 17. Effect of LND on 5 pg/ml HpDphotosensitized (330 mW) oxidation of 0.2 @М NADH (A, = 630 nm) in acetonitrile-water (60:40, v/v).
	Fig. 18. Influence of 5 mM MgCl, on the injury of EAC cells (1 x 107 cells/ml) (a), dehydrogenase activity (b), and intracellular content of ATP (c) under 2 pg/ml HpD-PDT (630 nm, 220 mW) in media containing 154 mM NaCl, 6.2 mM KCII, 5.55 mM glucose, and 10 mM PBS, pH 7.2. SE<7%.
	Fig. 19. Influence of 5 mM MgCl, on oxygen consumption of EAC cells (4 x 107 cells/ml) under 5 pg/ml HpD-PDT (630 nm, 220 mW) in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM PBS, pH 7.2.
	Fig. 20. The intensity of injury of EAC cells (sxlo° cells/ml in Hanks' medium without glucose and Ca?* but with 10 mM Hepes, pH 7.2) in the presence of 0.2 mM LND and/or 1.26 mM CaCl, at dark incubation at 37°C (a) and at 43°C (b).
	Fig. 21. The kinetics of the NAD(P)H relative fluorescence (A.,=34045 nm, A_,,=470+5 nm) of EAC cells (Ixlo7 cells/ml in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2) at 2 pg/ml HpD-photosensitization (630 nm, 220 mW) without or in the presence of 0.25 mM LND.
	Fig. 22. The kinetics of 5 ug/ml HpD-photosensitized oxidation of 0.1 mM L-tryptophan and 0.1 mM Coenzyme Q,9 in methanol. Irradiated at 405 nm, 70 mW, 20°C, and magnetic stirring.

	HEMATOPORFURIINI DERIVAADI VOI KLORIIN-¢ TOIMEL EHRLICHI ASTSIITSE KARTSINOOMI RAKKUDE FOTOSENSIBILISEERITUD KAHJUSTAMISE SUURENDAMINE LONIDAMIINI MANUSTAMISEGA
	GENETIC DIFFERENTIATION OF ESTONIANS
	Fig. 1. Regional division of Estonia used in this study. The South-East region is divided into four local dialect areas: T = Tartu, E = East-Vöru, W = West-Vöru, S = Setu.
	Fig. 2. Clustrogram of grouping some local Estonian samples based on the cluster analysis of Edwards’ genetic distance matrix. (NE = North East, W-V = West-Vöru dialect area, Ta = Tartu dialect area, E-V = East-Vöru dialect area, SW = South West, S-H = Saaremaa and Hiiumaa islands, West = West Estonia.)
	Fig. 3. Clustrogram of grouping of Estonian main regional populations based on cluster analysis using the genetic distance matrix of Cavalli-Sforza & Edwards (1967).
	Fig. 4. Clustrogram of grouping of Estonian regional populations with some neighbouring and other Finno-Ugric peoples based on the cluster analysis using the genetic distance matrix of Cavalli-Sforza & Edwards (1967). ( Lithuan = Lithuanians, Russ = Russians, Veps = Vepsians, Karel = Karelians, N-E = North-East Estonia, S-W = South-West Estonia, S-E = South-East Estonia, W-I = West Estonia with West Islands.)
	Table 1 Gene frequencies of the polymorphic systems used in all investigated Estonians and in the four most different regions
	Table 2 Chi-squared values of pairwise comparison of gene frequency distributions in main regional populations of Estonians. Degree of freedoms = 15; statistically significant differences with p < 0.05 are shown by asterisk
	Table 3 Genetic distances by Cavalli-Sforza & Edwards (1967) between Estonians and some neighbouring and other Finno-Ugric peoples
	Table 4 ‘Western’ and ‘eastern’ gene frequencies in the Estonians (in comparison with other East and North European peoples)
	EESTLASTE GENEETILISEST MITMEKESISUSEST

	TÄÄKSI KÜLAKALME KRANIOLOOGILISE MATERJALI ANALüüS
	Joon. 1. Klasteranalüüsi dendrogramm. Mehed. Fig. 1. The tree diagram cluster analysis. Males.
	Joon. 2. Klasteranalüüsi dendrogramm. Naised. Fig. 2. The tree diagram cluster analysis. Females.
	Tabel 1 Tääksi kalme kranioloogilise materjali jaotumine vanuserühmadesse The age distribution of the craniological material of Tääksi cemetery
	Tabel 2 Tääksi koljude kraniomeetriliste tunnuste miinimum, maksimum ja keskmised väärtused (mm) The minimum, maximum, and mean values of craniometrical features of the Tääksi sample (mm)
	Tabel 2 järg
	Tabel 3 Vörreldavate seeriate kraniomeetriliste tunnuste keskmised (mm). Mehed The means of the craniometrical features of samples (mm). Males
	Tabel 3 järg
	Tabel 4 A- ja B-subklastri seeriate kraniomeetriliste tunnuste miinimum- ja maksimumväärtus, statistiline keskmine ja standardhälve (SD; mm). Mehed The minimum, maximum, and mean values and standard deviation of A- and B-subclusters (mm). Males
	Tabel 5 Kraniomeetriliste tunnuste keskmised vörreldavatel seeriatel (mm). Naised The means of the craniometrical features of samples (mm). Females
	Tabel 6 I ja II klastri ning A- ja B-subklastri seeriate kraniomeetrilised keskmised (mm). Naised The craniometrical means of the samples of clusters I and II and A- and B-subclusters (mm). Females
	Tabel 7 Seeriate kraniomeetriliste tunnuste korrelatsioonid. Mehed The correlations of craniometrical features of samples. Males /
	Tabel 8 Seeriate kraniomeetriliste tunnuste korrelatsioonid. Naised The correlations of craniometrical features of samples. Females
	ANALYSES OF CRANIOLOGICAL MATERIAL FROM THE CEMETERY OF THE VILLAGE OF TAAKSI

	PERFORMANCE OF CYDIA POMONELLA, ARGYRESTHIA CONJUGELLA, PLUTELLA XYLOSTELLA, AND ARCHIPS PODANA ATTRACTANT DISPENSERS IN ESTONIA
	Fig. 1. Mean number of male Cydia pomonella in traps baited with Minifer UM dispensers (trap Atrakon A) and dispensers from Ciba (A-trap). Test started on 11 June 1994 at Tartu. The bars are significantly different (P <0.05) for the first 22 days of the test. Traps were used in five replicates.
	Fig. 2. Mean number of male Cydia pomonella in traps baited with Minifer UM dispensers and dispensers Feroflor CPK in traps Atrakon A. Test started on 11 June 1994 at Valtu. The bars are not significantly different at P > 0.2.
	Fig. 3. Population dynamics of Argyresthia conjugella in an apple orchard at Valtu, North Estonia, in 1994. Dispensers Feroflor CA-71 in Ferokon A traps were used in five replicates. The traps were observed by the agronomist L. Kivimurd.
	Fig. 4. Population dynamics of Archips podana in an orchard at Valtu, North Estonia, in 1994. Atrakon A traps baited with Minifer TM dispensers in five replicates. The traps were observed by the agronomist L. Kivimurd.
	Fig. 5. Population dynamics of Plutella xylostella in the cabbage field near Tartu in 1993-95 Atrakon A traps baited with DispK dispensers in five replicates.
	Fig. 6. Effect of pheromone doses on trap catches; pheromone dispensers of red natural rubber. Tests conducted in the Crimea in 1979 (Keiicep et al., 1981).
	Table 1 Main characteristics of the tested dispensers
	Table 2 Effect of the positioning of pheromone dispenser UM in Atrakon A traps on Cydia pomonella male capture. Tests conducted at Tartu, in the orchard of the Estonian Agricultural University in 1994
	Table 3 Effect of the ageing of dispenser UM on the male Cydia pomonella capture. Experiments at Tartu in 1994
	Table 4 Evaporation rate of EB,EIO-12 : OH (I) from dispensers Minifer UM and Feroflor CPK in field tests. Minifer UM loaded with 200 pg of EB,EIO-12 : OH and Feroflor CPK loaded with 800 png of EB,EIO-12 : OH. Evaporation rates are calculated as means for periods of two days
	Table 5 Mean numbers of male Plutella xylostella caught by traps (n =5 рег treatment) baited with DispK dispensers loaded with 50 pg of pheromone (1:1:0.01 of Zll-16 : Ald, Zll-16 : Ac, Zll-16 : OH) and left out continuously or changed at least every two weeks in field tests near Tartu, test started on 10 June 1995. Differences are not significant (P > 0.2)
	KAHJURPUTUKATE CYDIA POMONELLA, ARGYRESTHIA CONJUGELLA, PLUTELLA XYLOSTELLA JA ARCHIPS PODANA FEROMOONPREPARAATIDE KATSETUSTULEMUSI EESTIS

	CLADISTIC ANALYSIS OF THE DATA PUBLISHED IN "MONOGRAPHIE DER GATTUNG POTENTILLA" ВУ T. WOLF
	The species studied
	Strict consensus of 72 parsimonious trees. Length 893, consistency index 0.380, homoplasy index 0. 845, retention index 0.460. 1,2, 3 — Bremer support.
	T. WOLFI TEOSES "MONOGRAPHIE DER GATTUNG POTENTILLA" AVALDATUD ANDMETE KLADISTILINE ANALUUS

	AIR POLLUTION DEPOSITION IMPACT ON THE STRUCTURE OF BRYOPHYTE COVER IN SCOTS PINE FORESTS IN ESTONIA
	Fig. 2. Frequency of different bryophyte synusiae in the bryophyte layer on the study plots. 1, Hylocomium splendens; 2, Dicranum polysetum; 3, Ptilium crista-castrensis, 4, Dicranum polysetum—Pleurozium schreberi; 5, Pleurozium schreberi, 6, Pleurozium shreberi—-Hylocomium splendens. For all abbreviations of the study plots refer to the Material and Methods section.
	Table 1 Some characteristics of the air pollution gradient in Estonia (data of meteorological stations)
	Table 2 Mean temperature and amount of precipitation in 1993 (data of meteorological stations)
	Table 3 Variables characterizing the bryophytes habitat conditions on study plots
	Fig. 1. Bryophyte synusiae in Scots pine forests along the air pollution deposition gradient established by cluster analysis.
	Table 4 Characteristics of the bryophyte cover in the studied synusiae
	Table 5 Average characteristics of the bryophyte cover on study plots
	Table 6 Characteristics of bryophyte synusiae (thickness in cm, weight in g/mz) in study plots
	Table 6 continued
	Fig. 3. Similarity of study plots calculated on the basis of bryophyte cover characteristics.
	ÕHU SAASTE DEPOSITSIOONI MÕJU HARILIKU MÄNNI METSADE SAMBLAKATTELE EESTIS

	THE IMPACT OF DIFFERENT FACTORS ON THE INCREMENT OF VACCINIUM-TYPE PINE STANDS IN TALLINN
	Correlation coefficients (r) and significance levels (p) of the correlation coefficients between AVI and meteorological variables

	MITMESUGUSTE TEGURITE MÕJU POHLA KASVUKOHATÜÜBI MÄNNIKUTE JUURDEKASVULE TALLINNAS
	EESTI TEADUSTE AKADEEMIAS
	EESTI TEADUSTE AKADEEMIA LOODUSKAITSE KOMISJONIS
	EERIK KUMARI LOODUSKAITSEAUHINNA LAUREAATE

	INSTRUCTIONS TO AUTHORS
	Untitled
	SISUKORD
	CONTENTS



	Illustrations
	Untitled
	Fig. 1. The ATP/ADP ratio of 25 min degraded mitochondria by the 16,16-dimethyl-15-keto-PGB; trimer.
	Fig. 2. Stimulation of mitochondrial State 4 respiration (AV,) by the 16,16-dimethyl-1 5-keto-PGB, trimer.
	Fig. 1. Influence of LND on 1 ug/ml HpD-PDT (220 mW) injury of EAC cells (5 x 106 cells/ml) in Hanks' medium with 10 mM HEPES, pH 7.2. HpD and LND were incubated for 5 min with cells prior irradiation. Insert: Effect of LND concentration on relative irradiation time needed for the inactivation of 50% of the cells (T 5 measured by the TB test. Bars = SE.
	Fig. 2. Effect of LND on 2 uM E6-PDT (120 mW) injury of EAC cells (5 x 10° cells/ml) in Hanks' medium with 10 mM HEPES, pH 7.2. E 6 and LND were incubated for 5 min with cells prior irradiation. Insert: Effect of LND concentration on relative irradiation time needed for the inactivation of 50% of the cells (15;). Bars = SE.
	Fig. 3. The relationship between the concentration of tumour cells (N, cells/ml) and weight of ascites in intact ascites bearing mice (Bth day after i.p. transplantation of tumour) and animals affected by HpD-PDT. For HpD-PDT 5 mg/kg HpD was i.p. administrated to animals on the third day after of EAC transplantation, on the 4th day animals were irradiated with 630 nm and dose 240 J, and on the sth day with dose 168 J.
	Fig. 4. Change in the weight of tumour-bearing mice before and after PDT. Mice were injected 5 mg/kg HpD on the third day and 0.1 mM/kg LND on the 4th, sth, and 6th days after EAC inoculation. The dose of the Ist irradiation was 288 J and of the 2nd 144 J. Bars = SE.
	Fig. 5. Effect of 0.25 mM LND on the kinetics of the accumulation of 2 pg/ml HpD in EAC cells (5 x 108 cells/ml) in medium containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM Tris-HCII, pH 7.4 (a). Relationship between binding of 2 pg/ml HpD and 0.25 mM LND induced injury of EAC cells (5 x 10° cells/ml) (b). The experimental conditions are the same as in (a).
	Fig. 6. Influence of LND on 2 ug/ml HpD binding with EAC cells (5 x 10° cells/ml) after 10 min incubation in Hanks' medium with 10 mM Tris-HCI, pH 7.4.
	Fig. 7. Influence of LND on dehydrogenase activity (a), aerobic production of lactic acid (b), and oxygen consumption (c) of EAC cells (1 x 107 cells/ml) (without HpD and irradiation). Production of lactic acid and oxygen consumption were measured in medium 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM PBS, pH 7.2. Dehydrogenase activity of the cells was measured as described in Materials and Methods. SE<5%.
	Fig. 8. Contents of ATP in EAC cells (1 x 107 cells/ml) (@) and injury of cells after 2 ug/ml HpD-PDT (220 mW) (b) in the presence of 0.15 mM LND and/or 1.25 mM CaCl, in Hanks' medium (without phenol red and CaCl,) with 10 mM HEPES, pH 7.2. SE<7%.
	Fig. 9. The rate of aerobic production of lactic acid (a) and oxygen consumption (b) of EAC cells (4 x 107 cells/ml in Hanks' medium with 10 mM HEPES, pH 7.2) after 5 ug/ml HpD-PDT (220 mW) without or in the presence of 0.3 mM LND. HpD and LND were administered for 5 min before irradiation. Production of lactic acid and oxygen consumption were measured in Hanks’ solution with 10 mM Hepes, pH 7.2.
	Fig. 10. Influence of 5.55 mM glucose on the potentiation effect of LND on 1 pg/ml HpD-PDT (220 mW) of EAC cells (5 x 106 cells/ml in Hanks' medium with 10 mM HEPES, pH 7.2). HpD апа LND were administered for 5 min prior irradiation. SE<5%.
	Fig. 11. Effect of MgCl, or CaCl, (both 2.5 mM ) in combination with 0.2 mM LND on 1 ug/ml HpD-PDT (220 mW) of EAC cells (5 x 10° cells/ml in media with 154 mM NaCl, 6.2 mM KCII, 5.55 mM glucose, and 10 mM HEPES, pH 7.2).
	Fig. 12. Effect of MgCl, and CaCl, (both 5 mM) on the uptake of 2 ug/ml HpD to EAC cells (5 x 10° cells/ml) under dark incubation in media with 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM Tris-HCI, pH 7.2.
	Fig. 13. Effect of 5 mM CaCl, on oxygen consumption of EAC cells (4x107 cells/ml) under 5 ug/ml HpD-PDT (0.33 W) in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 14. The kinetics of TB-staining (a) and dehydrogenase activity (b and c) of EAC cells (5 x 10° cells/ml) after 1 ug/ml HpD-PDT (220 mW) in the presence of 2.5 mM CaCl, or/and 0.2 mM LND. Composition of the incubation medium: 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 15. Influence of 0.3 mM LND (a) and 5 mM CaCl, (b) on glutathione content in EAC cells (4 %107 cells/ml) under 5 pg/ml HpD-PDT (220 mW) in the incubation medium containing 154 mM Na(Cl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2.
	Fig. 16. Influence of LND on the fluorescence of 1 ug/ml HpD (A,,=405+5 nm, Aem=632+s nm) in DMSO and acetonitrilewater (60:40, v/v).
	Fig. 17. Effect of LND on 5 pg/ml HpDphotosensitized (330 mW) oxidation of 0.2 @М NADH (A, = 630 nm) in acetonitrile-water (60:40, v/v).
	Fig. 18. Influence of 5 mM MgCl, on the injury of EAC cells (1 x 107 cells/ml) (a), dehydrogenase activity (b), and intracellular content of ATP (c) under 2 pg/ml HpD-PDT (630 nm, 220 mW) in media containing 154 mM NaCl, 6.2 mM KCII, 5.55 mM glucose, and 10 mM PBS, pH 7.2. SE<7%.
	Fig. 19. Influence of 5 mM MgCl, on oxygen consumption of EAC cells (4 x 107 cells/ml) under 5 pg/ml HpD-PDT (630 nm, 220 mW) in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM PBS, pH 7.2.
	Fig. 20. The intensity of injury of EAC cells (sxlo° cells/ml in Hanks' medium without glucose and Ca?* but with 10 mM Hepes, pH 7.2) in the presence of 0.2 mM LND and/or 1.26 mM CaCl, at dark incubation at 37°C (a) and at 43°C (b).
	Fig. 21. The kinetics of the NAD(P)H relative fluorescence (A.,=34045 nm, A_,,=470+5 nm) of EAC cells (Ixlo7 cells/ml in media containing 154 mM NaCl, 6.2 mM KCI, 5.55 mM glucose, and 10 mM HEPES, pH 7.2) at 2 pg/ml HpD-photosensitization (630 nm, 220 mW) without or in the presence of 0.25 mM LND.
	Fig. 22. The kinetics of 5 ug/ml HpD-photosensitized oxidation of 0.1 mM L-tryptophan and 0.1 mM Coenzyme Q,9 in methanol. Irradiated at 405 nm, 70 mW, 20°C, and magnetic stirring.
	Fig. 1. Regional division of Estonia used in this study. The South-East region is divided into four local dialect areas: T = Tartu, E = East-Vöru, W = West-Vöru, S = Setu.
	Fig. 2. Clustrogram of grouping some local Estonian samples based on the cluster analysis of Edwards’ genetic distance matrix. (NE = North East, W-V = West-Vöru dialect area, Ta = Tartu dialect area, E-V = East-Vöru dialect area, SW = South West, S-H = Saaremaa and Hiiumaa islands, West = West Estonia.)
	Fig. 3. Clustrogram of grouping of Estonian main regional populations based on cluster analysis using the genetic distance matrix of Cavalli-Sforza & Edwards (1967).
	Fig. 4. Clustrogram of grouping of Estonian regional populations with some neighbouring and other Finno-Ugric peoples based on the cluster analysis using the genetic distance matrix of Cavalli-Sforza & Edwards (1967). ( Lithuan = Lithuanians, Russ = Russians, Veps = Vepsians, Karel = Karelians, N-E = North-East Estonia, S-W = South-West Estonia, S-E = South-East Estonia, W-I = West Estonia with West Islands.)
	Joon. 1. Klasteranalüüsi dendrogramm. Mehed. Fig. 1. The tree diagram cluster analysis. Males.
	Joon. 2. Klasteranalüüsi dendrogramm. Naised. Fig. 2. The tree diagram cluster analysis. Females.
	Fig. 1. Mean number of male Cydia pomonella in traps baited with Minifer UM dispensers (trap Atrakon A) and dispensers from Ciba (A-trap). Test started on 11 June 1994 at Tartu. The bars are significantly different (P <0.05) for the first 22 days of the test. Traps were used in five replicates.
	Fig. 2. Mean number of male Cydia pomonella in traps baited with Minifer UM dispensers and dispensers Feroflor CPK in traps Atrakon A. Test started on 11 June 1994 at Valtu. The bars are not significantly different at P > 0.2.
	Fig. 3. Population dynamics of Argyresthia conjugella in an apple orchard at Valtu, North Estonia, in 1994. Dispensers Feroflor CA-71 in Ferokon A traps were used in five replicates. The traps were observed by the agronomist L. Kivimurd.
	Fig. 4. Population dynamics of Archips podana in an orchard at Valtu, North Estonia, in 1994. Atrakon A traps baited with Minifer TM dispensers in five replicates. The traps were observed by the agronomist L. Kivimurd.
	Fig. 5. Population dynamics of Plutella xylostella in the cabbage field near Tartu in 1993-95 Atrakon A traps baited with DispK dispensers in five replicates.
	Fig. 6. Effect of pheromone doses on trap catches; pheromone dispensers of red natural rubber. Tests conducted in the Crimea in 1979 (Keiicep et al., 1981).
	Fig. 2. Frequency of different bryophyte synusiae in the bryophyte layer on the study plots. 1, Hylocomium splendens; 2, Dicranum polysetum; 3, Ptilium crista-castrensis, 4, Dicranum polysetum—Pleurozium schreberi; 5, Pleurozium schreberi, 6, Pleurozium shreberi—-Hylocomium splendens. For all abbreviations of the study plots refer to the Material and Methods section.

	Tables
	Table 1 Recovery of the functionality of the heart during reperfusion*
	Table 2 The effect of the Trimer on ischemic damage of mitochondrial respiration in skinned fibres of rat heart (n =8)
	Table 3 The effect of the Trimer on the ATP/ADP ratio during the thermal degradation of isolated rat liver mitochondria
	Table 1 Gene frequencies of the polymorphic systems used in all investigated Estonians and in the four most different regions
	Table 2 Chi-squared values of pairwise comparison of gene frequency distributions in main regional populations of Estonians. Degree of freedoms = 15; statistically significant differences with p < 0.05 are shown by asterisk
	Table 3 Genetic distances by Cavalli-Sforza & Edwards (1967) between Estonians and some neighbouring and other Finno-Ugric peoples
	Table 4 ‘Western’ and ‘eastern’ gene frequencies in the Estonians (in comparison with other East and North European peoples)
	Tabel 1 Tääksi kalme kranioloogilise materjali jaotumine vanuserühmadesse The age distribution of the craniological material of Tääksi cemetery
	Tabel 2 Tääksi koljude kraniomeetriliste tunnuste miinimum, maksimum ja keskmised väärtused (mm) The minimum, maximum, and mean values of craniometrical features of the Tääksi sample (mm)
	Tabel 2 järg
	Tabel 3 Vörreldavate seeriate kraniomeetriliste tunnuste keskmised (mm). Mehed The means of the craniometrical features of samples (mm). Males
	Tabel 3 järg
	Tabel 4 A- ja B-subklastri seeriate kraniomeetriliste tunnuste miinimum- ja maksimumväärtus, statistiline keskmine ja standardhälve (SD; mm). Mehed The minimum, maximum, and mean values and standard deviation of A- and B-subclusters (mm). Males
	Tabel 5 Kraniomeetriliste tunnuste keskmised vörreldavatel seeriatel (mm). Naised The means of the craniometrical features of samples (mm). Females
	Tabel 6 I ja II klastri ning A- ja B-subklastri seeriate kraniomeetrilised keskmised (mm). Naised The craniometrical means of the samples of clusters I and II and A- and B-subclusters (mm). Females
	Tabel 7 Seeriate kraniomeetriliste tunnuste korrelatsioonid. Mehed The correlations of craniometrical features of samples. Males /
	Tabel 8 Seeriate kraniomeetriliste tunnuste korrelatsioonid. Naised The correlations of craniometrical features of samples. Females
	Table 1 Main characteristics of the tested dispensers
	Table 2 Effect of the positioning of pheromone dispenser UM in Atrakon A traps on Cydia pomonella male capture. Tests conducted at Tartu, in the orchard of the Estonian Agricultural University in 1994
	Table 3 Effect of the ageing of dispenser UM on the male Cydia pomonella capture. Experiments at Tartu in 1994
	Table 4 Evaporation rate of EB,EIO-12 : OH (I) from dispensers Minifer UM and Feroflor CPK in field tests. Minifer UM loaded with 200 pg of EB,EIO-12 : OH and Feroflor CPK loaded with 800 png of EB,EIO-12 : OH. Evaporation rates are calculated as means for periods of two days
	Table 5 Mean numbers of male Plutella xylostella caught by traps (n =5 рег treatment) baited with DispK dispensers loaded with 50 pg of pheromone (1:1:0.01 of Zll-16 : Ald, Zll-16 : Ac, Zll-16 : OH) and left out continuously or changed at least every two weeks in field tests near Tartu, test started on 10 June 1995. Differences are not significant (P > 0.2)
	The species studied
	Strict consensus of 72 parsimonious trees. Length 893, consistency index 0.380, homoplasy index 0. 845, retention index 0.460. 1,2, 3 — Bremer support.
	Table 1 Some characteristics of the air pollution gradient in Estonia (data of meteorological stations)
	Table 2 Mean temperature and amount of precipitation in 1993 (data of meteorological stations)
	Table 3 Variables characterizing the bryophytes habitat conditions on study plots
	Fig. 1. Bryophyte synusiae in Scots pine forests along the air pollution deposition gradient established by cluster analysis.
	Table 4 Characteristics of the bryophyte cover in the studied synusiae
	Table 5 Average characteristics of the bryophyte cover on study plots
	Table 6 Characteristics of bryophyte synusiae (thickness in cm, weight in g/mz) in study plots
	Table 6 continued
	Fig. 3. Similarity of study plots calculated on the basis of bryophyte cover characteristics.
	Correlation coefficients (r) and significance levels (p) of the correlation coefficients between AVI and meteorological variables
	Untitled




