BOLYAI

A R

2.
—
=
N
oc
LL
=
=
>

BABES




ANUL XLVII 2002

STUDIA
UNIVERSITATIS BABES-BOLYAI

BIOLOGIA
2

EDITORIAL OFFICE: Gh. Bilacu no. 24, 3400 Cluj-NapoeaPhone 0264-40.53.52

SUMAR - CONTENTS - SOMMAIRE - INHALT

M. DORDEA, N. COMAN, Mecanisme genetice implicate diversitatea
lingvistica. Genetic Mechanisms Involved in the Linguistic &nsity .............. 3

O. BARBU, V. CODREA, Additional Taxa within the &ieous Microfloristic
Assemblages from the Béwdta Il Quarry (Arad County, Romania).............. 11

C. PLEBA, S. IEPURE, La présence dgyclops praaealpinus Kiefer, 1939
(Crustacea, Copepoda) en Roumanie. The Preser@elops praeal pinus
Kiefer, 1939 (Crustacea, Copepoda) in Romania..........cccceeeeevvieviiniinneeennn. 15

C. TARBA, L.V.DEACIUC, Dose-dependent Effects of derial Endotoxin
Treatment on Membrane Permeability of Liver MitooHoa in Ethanol-
LEST0 B T £ 25

S. ONAC, The Growth and Seed Production of Soyt@lants Cultivated on
MINE SPOIIS ... 43

E.V. NAPRASNIKOVA, V.A. SNYTKO, Biochemical Activit of Some Urban
SOIIS IN EASIEIM SIDBIIA . cuniieeee e et e e et et e e eneees 55

E. STOICA, M. DRAGAN-BULARDA, J. KUEVER, The Presence of Sulphate-
reducing Bacteria in the Bottom Sediments of thenRaian Black Sea



Recenzii - Book Reviews - Comptes Rendus - Buchbesprechungen

M. Grimm, R. Jones, L. Montanarell&oil Erosion Risk in Europe
(S. KISS) ittt rree e e e e e e e aaa e e e 73

G.A. Evdokimova, 1.V. Zenkova, V.N. Pereverz@iodinamika protesessov
transformatsii organicheskogo veshchestva v pochvakh Severnoi
Fennoskandii (S. KISS)......uuuuiiiiiiiiiiiiiiiiiiiiiiiiemeemr e ee e 73



STUDIA UNIVERSITATIS BABES-BOLYAI, BIOLOGIA, XLVII, 2, 2002

MECANISME GENETICE IMPLICATE IN DIVERSITATEA
LINGVISTICA

MANUELA DORDEA * si NICOLAE COMAN *

SUMMARY. - Genetic Mechanisms Involved in the Linguistic Divesity.
The paper is a short review of genetic mechanismslved in linguistic
differentiation. FOXP2 is the first gene relevant to the human ability to
develop language. Due to the polymorphism of nuieopatterns, it is
suggested that gerfefOXP2 could be the target of selection during recent
human evolution. Several studies support the hygsighof a co-evolution of
human polymorphism and linguistic differentiatidn.this process, migration
and isolation are the most important factors inedvDifferences in migration
patterns of ancient people suggest that, on thg lenmm, language was
paternally transmitted. A strong correlation betawdieguistic and biological
diversity is also emphasised. The continuous Iédmguistic and biological
diversity can have important consequences for hitsnan

O trasatura specifi@ omului —Homo sapiens sapienscare-l deosebie de
restul speciilor animale, este capacitatea sa wheigisare prin limbaj. Particuladitile
socialesi ecologice, in care s-au dezvoltat diferitele gmipumane in decursul
timpului, au dus la moduri diferite de definiretdiegeresi interpretare a lumii
Tnconjuiitoare pe calea limbajului. Rezultatul acestor peammplexai dinamice a
condus la diversificarea limbilor vorbitg, implicit, la diversificarea cultural in
societatea uman

Dezvoltarea limbajului articulat se baze@ge un control fin al furt@narii
laringeluisi cavitatii bucale, inexistent la cimpanzei sau alte primate

Recent s-a descoperit prima gefspunztoare de capacitatea vorbirii articulate
la om, gend~OXP2[1]. Aceasi gerii, existent la toate mamiferele, a suferit in cursul
evoluiei o serie de muti care au condus in linia unriala aparia limbajului articulat.

Se presupuneaanodificirile acestei gene s-ar fi produs cu 200.000 de ani
n urma, aproximativ in acegaperioadi in care a ajyut si omul modern.

Enard si colab. [5] au determinat sectangeneiFOXP2 la soarecesi la
diferite specii de primate — cimpanzeu, gorilrangutarsi maimua Rhesus -si au
comparat-o cu secvingenei la om. De asemenea, s-a invesiigatiaia intraspecifia
a acestei gene la om.

GenaFOXP2 localizati pe cromozomul 7931, codifim proteira cu 715
aminoacizisi se asea#ina cu alte gene reglatoare implicate ih dezvoltanelrimnad.
Gena apaine unei clase de factori de transcriere. Proteigiificaé cortine o regiune

" Baba-Bolyai University, Department of Ecology and G400 Cluj-Napoca, Romania.
E-mail: ncoman@bioge.ubbcluj.ro
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bogat in glutamira, format din 2 fragmentadiacente de poliglutandincodificate de
un grup de codoni repetitivi CA@ CAA. Sestie ci asemenea codoni repetitivi au
0 ra@i mutgionak ridicati, ceea ce a presupus gena ar fi putut constittinta
aaiunii seleciei In cursul evoltiei recente a liniei umane.

De acum 70 milioane de ani, cand s-a realizatraega liniei umane de
cea agoarecilor (Fig. 1), s-au produs 3 modificin secvera protei@, dou dintre
acestea pe linia fileticumari, dup separarea de cimpanzei, cu circa 6 milioane de
ani in urna [5]. Aceste modifigri in secvera de aminoacizi, rezultatul a 2 substitu
in genaFOXP2 au conferit probabil un avantaj selectiv homitodepurtitoare,
deoarece au permis anumitesaiii facialesi ale cavititii bucale, esetnale pentru
vorbirea articulat.

0{2 [T 7 Om
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Fig. 1.Schema arborelui filogenetic al hominidelorifale primatesi rozitoare [5]. Barele
indica distana genetig exprimad prin modificiri de nucleotide.

Ipoteza a fost confirmatcu ajutorul testului statistic Tajima, care estazie
importanta presiunii de sel¢gie asupra unei anumite gene in cursul en@ily2].
Indivizii cu modificari ale geneFFOXP2au dificultiti de exprimarsi receptare de
limba, datorif tulburirilor Tn secvera micarilor fine orofaciale [18].

Enardsi colab [5] au estimagi perioada probakilin care aceastgeri
responsabil pentru vorbirea articulats-a putut "fixa" in populéa umani, adia
atunci cand ambele substitus-au transmis la toindivizii. Cu o probabilitate de
95%, autorii aprecidizca aceast geri s-a putut #spandi in intreaga popti
umari nu mai devreme decat acum 120.000 ani.

Desigur este prematud se afirme cu certitudingicaumai gend&OXP2ar
fi raspunztoare de apatia limbajului articulatsi a limbilor vorbite. Ea este iagu
certitudine una dintre ele.

Odati apiruta, limba vorbit s-a diversificat in paralel cu difetgarea
geneti@ (polimorfismul) populéei umane, ca rezultat al unei co-euwaluin care
migratia si, respectiv, izolarea a avut un rol fi@ttor.
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MECANISME GENETICE IMPLICATE IN DIVERSITATEA LINGVISTICA

O serie de studii de genetipopulaionak susin aceast ipotez, pornind
de la premisazdaa schimbul de indivizi intre popuig respectiv fluxul genic,
era redus, atunci difergarea genetic a populdilor care vorbeau limbi diferite se
accentueag comparativ cu a celor care vorbeau agidegaba.

Dupanloup de Ceunincki colab. [4] au elaborat o metbdriginak
care 4 stabileast dad barierele lingvistice corespund barierelor gemetiintre
populaii. Metoda s-a bazat pe compararea digimn genetice dintre popuide
apatinand aceluigi grup lingvisticsi a populaiilor situate de o partgi de alta a
grupului lingvistic evaluat. Folosind programdiMOVA de analiz moleculad a
varianei, s-a investigat décdistribuia frecvenelor genice ale diferitelor grupuri
lingvistice luate Tn studiu diférunele de altele. Metoda s-a aplicat potiliba
afro-asiaticei indo-europene, care sunt bine caracterizaterparkeri genetici clasici
si markeri moleculari. Rezultatele lor confiimipoteza sincronirii geneticesi
lingvistice a celor 2 popufiaumane.

In prezent, studiile de analigenomid sunt tot mai mult utilizate In explicarea
unor probleme demografice, a migiea populaiilor ancestralesi a diferenierii lor
geneticssi lingvistice. Asemenea analize se baZgaz studiul genomului mitocondrial
(ADNmJ), cu transmitere strict matergi a cromozomului sexual Y, cu transmitere
strict patera.

Asa cum reiese din Fig. ADNmtare o variabilitate medie foarte mare intre
indivizii aceleigi populaii (=85%). Daé se compar diversele popula ale aceluiai
continent, variabilitateADNmtnu este mai mare de 6%, iar intre pogildadiferitelor
continente de 9-13% [15]. Variantele cromozomisunt mult mai bine localizate
geografic, comparativ cu alele®®DN-ui mitocondrial sau markerii autosomali,
variabilitatea medie fiind de 36%. Mai mult de jitate din aceastvariabilitate se
datoreai deosebirilor dintre popuiidle apatinand la diferite continente.

Diferenta de variabilitate genefiar putea fi explicat prin rata mai mare de
deplasare, pe distgnscurte, a femeilor (femeia urmangsoul), care in decursul a
sute de genetiaa condus la acumularea variakifit ADNmtobservat in prezent.

Asa cum am megionat anterior, analizele de genom pot expjiceiile de
migraie ale unor poputé ancestrale. Sgtie, de exemplu,&populaiile de kazahi,
uiguri si kirghizi din Asia Centra au locuit de-a lungul drumului #tasii dintre
Europasi Asia, comer foarte infloritor intre anii 200 7.Gsi 400 d.C. Analiza
secverelor deADNmta acestor populéa sugereaz descendea lor din populgi
care se deplasau intre Eurgp@sia sau invers, cu peste 2000 de ani Thaurbde
asemenea, rezultatele sugedeaz deplasare predominéanta femeilor, ceea ce
concord cu organizarea sociaéxistent in regiune (poligamia). Femeilgi Tnvatau
copiii limba saului, ceea ce pe termen lung ar putea semnificeamsinitere a
limbajului pe linie patera Astfel variaia genetid@ a cromozomuluiY, cel pudin
patial, evolueaz in paralel cu difergple lingvistice dintre popufa [15, 17], in
timp ce variga ADNmtnu.
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Fig.2. Variabilitatea geneti¢ umari intra- si interpopulaionald (%) [15].

Livingstone [12] sugne c evoluia diversificirii lingvistice nu implia
in mod obligatoriu o limdb mai fungionak sau un avantaj adaptativ pentru
comunititile ce o utilizau, ci ar fi putut rezulta, mai dabf ca urmare a unei
transmiteri imperfecte de limibintre indivizi. Livingstone [12] suikme deci, &
diversificarea lingvistig s-ar fi putut realiza, la fel ga evoluia lumii vii, conform
teoriei neutraliste a lui Kimura (1983), caretdus ci evoluia poate & se realizeze
si farda aaiunea selegei. Evoluia neutralisi nu poate fi In% singura caux a
diversificarii lingvistice, un rol important avang factorii socialisi geografici.

Ce se irelege prin diversitate lingvisti@

In general, diversitatea lingvisticeste dat de nunirul diferit de limbi
vorbite pe glob.

Ethnologue cel mai complet catalog privind limbile vorbitee ele 5
continente, suBe @& ar exista 6703 limbi (majoritatea orale), din c82% in
Asia, 30% in Africa, 19% in Pacific, 15% in Amerige8% in Europa. Statisticile
arat ca 52,1% din limbi se vorbesc in comuiitcu mai pgin de 10.000 de
oameni, iar dintre acestea 17,5% - in condtini mai puin de 1000 de oamegi
8,4% cu mai ptin de 100 (Fig. 3). Limbile vorbite de comumitde par la 10.000
de oameni totalize&z populaie de circa 8 milioane, ceea de reprezmai puin
de 0,15% din popute totak estimai pe glob (6 miliarde).
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8.4%

17.5%

26.2%

Fig. 3. Procentul de limbi vorbite pe glob de comiitle narimi diferite (modificat dug [13]).
1.1-100 indivizi2. 101 — 1000 indivizi3. 1001 - 10.000 indiviz#4.10.001 — 100.000 indivizi.
5.100.001 — 1 milion indiviz6. 1 000 001 - 10 milioane indiviZf. > 10 milioane indivizi.
8.numai auxiliar (0,4%).

chineza (16%)

engleza (8%)

restul limbilor

vorbite (51%) spaniola (5%

araba (4%)

hindi (3%)
portugheza (3%)
bengali (3%)

rusa (3%)

franceza (2%)  japoneza (2%)

Fig. 4 .Limbi materne cu cei mai muVorbitori: proportie faga de populaa globului
(modificat dug [13]).
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Rezult deci, @ cea mai mare diversitate lingvigtise intalngte in comunittile
mici, cu populée indigera sau minoritat. Din restul de 47,9%, mai g de 300 de
limbi, cum ar fi chineza, engleza, araba, portughéundi, bengali, russi altele,
se vorbesc deatre comunidti cu peste 1 milion de oameni (Fig. 4), insemnéand
peste 5 miliarde de locuitori de pe glob. Mai malteste limbi se vorbesc doar in
catevatari de pe glob, majoritatea lor fiind "endemice" penara respecty, din
care cauz aplicarea unei politici lingvistice fianale este adeseori difigi[13].

Harmon [8] stabilgte o lisk cu 25 detari avand o diversitate mare de
limbi "endemice" (Tabel 1).

Tabel 1

Primele 25 detari de pe glob, dugi numarul de limbi ,endemice”
Nr. crt. Tara Nunarul limbilor "endemice"

1 Papua Noua Guinee 847

2 Indonezia 655

3 Nigeria 376

4 India 309

5 Australia 261

6 Mexico 230

7 Cameroon 201

8 Brazilia 185

9 Zair 158

10 Filipine 153

11 USA 143

12 Vanuatu 105

13 Tanzania 101

14 Sudan 97

15 Malaezia 92

16 Etiopia 90

17 China 77

18 Peru 75

19 Chad 74

20 Rusia 71

21 Insulele Solomon 69

22 Nepal 68

23 Columbia 55

24 Coasta de Filge 51

25 Canada 47

Limbile vorbite de comuniti mici, cu populge de sub 1000 de oameni, se
afla sub o permanehtameninare de asimilare deaire limba majoritat. Se
apreciaZ ci limbile pe cale de dispaie se cifreaz intre 420 adit 6,3% [6]si 705
— 10,8% [7]. Unii cercétori suntsi mai pesimgti, sugindnd & n cursul acestui
secol 90% din limbile vorbite vor dispea sau vor fi pe calé slispaé [13].
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De altfel, dag urmarim evoluia istorici, scderea permanent nunarului
de limbi vorbite este evident Diversitatea lingvisti ar fi avut un maxim la
Tnceputul neoliticului (acum circa 10.000 de andnd se presupuné se vorbeau
de 2 ori mai multe limbi decéat in prezent [9]. Uibe, deplasrile oamenilorsi
expansiunea politic si economi@, chiar inaintea perioadelor de colonizaie
formare de imperii, au contribuit la reducerea oBitgtii lingvistice in diferite frti
ale globului, fie prin eliminarea fizica grupurilor cucerite sau prin asimilare.

Bernard [3] estimedzo reducere cu 15% a nd@mlui de limbi vorbite in
prezent fga de secolul XVI, cAnd a Tnhceput perioada de cobmeizeuropeat
reducerea fiind mai accentadh Americasi Australia. Din cele 420 de limbi aproape
disparute [6], 138 se vorbesc in Austraig&7 in America, in special in SUA. La fel ca
si In cazul speciilor biologice, majoritatea limbilaflate in pericol nu au o0 documegita
sau ea este insuficientastfel @ dispariia lor va fi totah si ireversibik.

Se constatin prezent un fenomen denumit de Phillipson [1®&rialism
lingvistic", rispandirea tot mai mult a limbii engleze pe gkbkinvadarea altor
limbi cu termeni de origine engiezDup Kachru [10], vorbitorii de limb englez
ca limha materr, limbi oficiald sau limh straina, se cifreaz intre 700 milioanai
2 miliarde. Numai in Asia, popula vorbitoare de limpenglez este de circa 350
milioane [11].

Luand in considerare faptul evoluia lingvistici s-a realizat in paralel cu
evoluia lumii vii, Harmon [8] a fcut o compar@e interesarit intre tarile cu
diversitate foarte mare (privind speciile de veratd, insectgi plante superioare)
conform listei IUCN (International Union for the @gervation of Natureyi tarile
cu cele mai numeroase limbi "endemice". A constatdi0 din 12tari cu diversitate
biologica foarte mare (83%) figureaprintre primele 25 deiri cu limbi "endemice”
numeroase. A constatgtexcepii, cum ar fi Papua Noua Guingaya cu diversitatea
lingvistica cea mai mare (847 limbi vorbite), dar cu divetsitaiologic redus.

Acest paralelism intre diversitatea biolagig cea lingvisti@ capita tot
mai mult contur, ceea ce impune o abordare lddigiroblemei diversitii. Limba
vorbita are un rol cheie in rgila om — natuf, fiind forma codificad prin care omul
transmite cungiinte legate de mediul in careiiste si evolueas. In acest sens
sunt edificatoare cuvintele lui Mihlh&ausler [14Lifée in a particular human
environment is dependent on people’s ability tk &gdout it". (Viga Intr-un anumit
mediu depinde de capacitatea omului de a vorbirdesgesta).

Sciderea continii a diversilitii lingvistice, culturalesi biologice va avea
fara indoiak consecite serioase asupra umaiiitsi a intregii planete.
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ADDITIONAL TAXA WITHIN THE SILICEOUS MICROFLORISTIC
ASSEMBLAGES FROM THE BARAVITA || QUARRY
(ARAD COUNTY, ROMANIA)

OVIDIU BARBU" and VLAD CODREA’

SUMMARY .- The deposits of the lower tuffaceous-diatomacemmpéex,
studied on a log from the Bérdta Il quarry, contain a rich assemblage of
siliceous microorganisms including: diatoms, sflagellates, ebridians, sponge
spicules, dinoflagellates, chrysomonadines andafited. The aim of this study
was to report the presence of three additional tei#n the associations: one
belonging to ebridiansPodamphorasp.) and the others to dinoflagellates
(Carduifolia gracilisHovasse an€alicipedinium quadripeBumitrici). Two of
these taxaRodamphoraandCarduifolia) were reported a long time ago from the
Zarand Basin, but not from the Bévita site. Therefore, this discovery brings
them to interest again. The third tax@alicipediniun) is a novelty, for both the
Barzvitall quarry and the whole sedimentary Middle Mioceam#d Basin.

Due to its specific featurethe Neogene #and Basin takes a special place
among the "gulf-basins" from the western side @& &puseni Mountains. A very
peculiar sedimentation took place during the E&dymatiani(e., Volhyniansensu
Suess), when a thick pile of tuffs and diatomitesenaccumulated in this area. The
diatomites are still exploited in a quarry namedzBéatall, located on the left bank of
Barzvita Valley, very close to the Miul de Sus village, Arad county.

The study of the succession cropping out in thiary showed that the
Lower Sarmatian "lower tuffaceous-diatomaceous derip5] lies unconformly
on the older basin’s basement [2]. This one isesgmted by the Permo-Werfenian
belonging to the main component of the Codru Nafpstem, the FigiGarda
Nappe [6]. The Sarmatian includes an approxim&@lyn thick succession, consisting
of lamellar diatomite interbedded with partiallyeskd tuffs and lapillistones. The
top of the log corresponds to a flow plate of artdekva, which preserved against
erosion the softer rocks located below [3].

The study of the samples collected from this @teealed a rich assemblage
of siliceous microorganisms including diatoms,csiflagellates, ebridians, sponge
spicules, dinoflagellates, chrysomonadines andatiteg. Within these assemblages,
we found — for the first time in this area — seVéaaa belonging to ebridians and
dinoflagellates.

" Babg-Bolyai University, Department of Geology, Kiiceanu str.,1, 3400 Cluj-Napoca, Romania.
E-mail: obarbu@bioge.ubbcluj.ro
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Paleontology.

OPALOZOA

Ebriophycea Loeblich 11l 1970
Ebriales Hanigbergt al. 1964
Heremesinaceae Hovasse 1943

Podamphorasp.

Description. Siliceous skeleton, including two partsa rectangular basal
one, with actines separating a series of uppetamer windowsji. a chamber-like
second one, located at the nuclear pdiariea — with a reticular ornamentation and
an opening at the end of a short neck. Fine ellippores bore through the basal
part of the lorica.

Discussion. The lorica, present on the normal skeleton of certain fossil
specimensKEbriopsis, Hovassebria, Podamphagiss.0.) has been considered for a
long time as being an allogromiid foraminifera, ngsithe ebridian skeleton as a
foreign matter agglutinated to its shell. Howewhis fact cannot be accepted since
the present-day allogromiids rarely occur in seawand do not secrete silicon.
The ebridian skeleton always had theca at the nuclear pole.

The representatives of tidamphoragenus are documented between the
Paleocene-Miocene. Up to the present, this taxerbban reported in this Miocene
basin only from the &and site: Podamphora elgeirGemeinhardt 1931 [7].
Therefore, our discovery from Bé&sdta Il quarry shows that its distribution area
can be extended to othefirdnd Basin areas as well.

PYROPHYTA

Dinophyceae Pascher 1914
Gymnodinida Schutt 1896
Actiniscidae Kiitzing 1849
Carduifolia Hovasse 1932

Carduifolia gracilisHovasse 1932
Plate 1; Figs. 1 and 2

Description. The skeleton consists of a central apical body &nd
tricostate feet descending — two on each side m fte extremities. The feet have
lateral crests and longitudinal furrows on the @nside.

Discussion. In our country, D um i tri & [4] reported this taxon from the
Middle Miocene from Rusesti-Otisau (Romania) and DSDP (Deep Sea Dirilling
Project) 206 in the Southwestern Pacific.
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MICROFLORISTIC ASSEMBLAGES FROM THE BARZVITA Il QUARRY

CalicipediniumDumitrica 1973

Calicipedinium quadripeBumitrica 1973
Plate 1; Figs. 3 and 4

Description. Candlestick-shapethassive siliceous spicule, consisting of
an axial body with a cup-like plate at the apicadl @nd four tricostate arms at the
basal end. The arms get narrower towards theiegnties and are disposed in a
star-like outline.

Discussion. D u m i tr i ca [4] described this taxon from the Middle
Miocene so-called ,Radiolarian Schist Horizon"Patisesti-Otasiu and Chiojdeanca
(Romania). This author showed that this genus taskanorphological affinities
with the Actiniscus This taxon has not yet recorded from ttieaid Basin.

4

10 4
E:L

Pl at el New microfloristic taxa recorded from the Bavia Il quarry.
Figs. 1 and 2Carduifolia gracilisHovasse 1932
Figs. 3 and 4Calicipedinium quadripeBumitrica 1973

13
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Conclusions. 1. This study reports on three additional new taxdiwithe
siliceous microorganism assemblages from tlea@d Basin, at Ba#wita |
guarry. One of these taxa belongs to ebridid@edamphory the others two to
dinoflagellates Carduifolia gracilis and Calicipedinium quadripgs Podamphora
and Carduifolia had been reported long time ago from thagaAd Basin, but not
from the Baravita Il site. Calicipedinium represents a novelty for both the
Béarzvitall quarry and the whole sedimentary basin.

2. The sedimentation of the "tuffaceous-diatomasemmplex” took place
in a dominance of the freshwater environment. Haxethe presence of these
taxa, corroborated with data supplied by the cotep8iliceous microorganism
assemblages [1], makes evident the existence daraleghort marine—brackish
events at different levels within the Béviza Il quarry succession. These events
may be related to some ingressions originating ftbm open Pannonian Basin
realm, or to a close environment, with high evapora episodes and low
freshwater input carried on by the rivers.
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LA PRESENCE DECYCLOPS PRAEALPINUSIEFER, 1939
(CRUSTACEA, COPEPODA) EN ROUMANIE

CORNELIU PLE SA" et SANDA IEPURE

SUMMARY . —The Presence o€yclops praealpinukiefer, 1939 (Crustacea,
Copepoda) in Romania Cyclops praealpinusGyclopoida) is reported from the
alpine lakes in Retezat Mountains (Western Mer@li@arpathians)C. prealpinus
Kiefer, which hagerra typicain Lake Konstanz (South Germany) is for the first
time recorded from Romania. Seven lakes were sainiple detailed taxonomic
study was done on the material from one of thdses|ahe Gemenele Lake, to
establish the validity of this species contesteddiyie authors.

Par suite d'une étude détaillée des populatiorSydtopidesprélevées du
Lac Constance (Bodensee) du sud de I'AllemagneuetRjscher [3] avait
considérées comme appartenant a la tres répangéeeesyclops strenuus
Kiefer [4] sépare une partie des formes examinées sous lededByclops
praealpinus en se basant sur des arguments d'ordre quaditagifantitatif.

Dans la présente Note, on donne une re-descripigtaillée deCyclops
praealpinus identifié dans le riche matériel qu’'un colleatié chercheurs de la
Station Zoologique de Sinaia, dirigé par M. le Donstantin Ciubuc, a collecté
dans plusieurs lacs du massif de Retezat par te=s planctoniques.

Les premiéres données concernant la faune desllansassif du Retezat
(Carpates Méridionaux) sont dues a Szila®y, qui signale deux especes de
Cyclopides, dont une est I€yclops strenudsde Fischer. Jusqu'a nos jours, il semble
gue personne n'a pas signalé d'autres Cyclopidesleslacs alpins de ce massif.

Matériel et méthodes Les lacs du massif de Retezat d’ou provient lgémel
étudié sont les suivants:

Taul Stirbu, 3 aodt, 29 septembre;

Taul Caprelor, 3 aoQt;

Taul Potii, 30 septembre;

Le lac Judele, 30 ao(t;

Le lac de Stangoara, 6 ao(t;

Taul Negru, 11 juin, 5 ao(t, 28 septembre;

Le lac de Gemenele, 5 et 10 juin, 1 aodt, 27 sdmtem

" Institut de Spéologie «Emile Racovitza» de ClujurRanie.E-mail: plesa@mailexcite.com,
siepure@hasdeu.ubbcluj.ro
'Lindberg [6] avait établi que le nom correct descespéce serdlyclops rubenglurine, 1820).
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Toutes les prises ont été prélevées en 2001. seftats des mensurations
effectuées sur des individus provenant du lac deébele sont présentés dans les
Tableaux 1 et 2.

La technique de mensuration que nous avons utitiaée le cas du dernier
article de I'endopodite P4 est illustrée dans ¢p Ei

Fig. 1.Mesurements sur I'endopodite 3 de la P4.

Description du taxon.

Femelle Aspect général cyclopoide (Fig. 2 B), avec un eoptus ou moins
visible, selon I'état de contraction de I'animabnfueur (sans les soies furcales)
comprise entre 1.173 et 1.507 p et largeur (céphadatre 388 et 469 . Les rapports
longueur/largeur au niveau du céphalothorax satitjirés dans le Tableau 1.

Antennules (A1) composées de 17 articles, parfois mal difféi&mndu fait
gue les lignes de séparation sont incertainesuietdre les articles 7-13. Rabattues,
les antennules arrivent jusqu'a la moitié du 2-&egment thoracique. Le nombre
et la disposition des soies qui ornent chaquelarsiant illustrées dans la Fig. 2 C.
Chez les femelles que nous avons examinées ilstéétxipas des appendices
semblables aux ,aesthetascs".
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PRESENCE EN ROUMANIE DEYCLOPS PRAEALPINUS

Tableau 1
Dimensions (en microns) mesurées sur des femelles@clops praealpinuiefer
CORPS ENDOPODITE 3 DE LA P45 BRANCHES FURCALES
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469;181
9(1.245749|496(388| 1,51 | 96/35| 2,74 | 100 46 | 1,04| 2,17 | 12§ 31| 4,13| 42| 87 90;307;3
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460;162
11|1.386926|460|424| 2,01 | 90{37| 2,43 | 110 48 | 1,22| 2,29 | 12§ 31| 4,06| 37| 95 90;361;
397,180
10|1.406911|495|469| 1,84 | 97/36| 2,69 | 107 35 | 1,10| 3,06 | 131 35| 3,74| 41| 87 99;406;
496;199
8(1.434965|469(460| 2,06 | 110/ 27| 4,07 | 112| 55 | 1,02| 2,04 | 131 35| 3,74| 40| 72 107,397,
487,199
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469,208
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Antennes(A2) composées de 4 articles (Fig. 2 D). Chez iteriexemplaires,
les soies du 3-éme article sont inseres sur diepatiillies a aspect de scie.

Pieces buccaled.abium mince (Fig. 2 E), mandibule pourvue d'uatpe
mandibulaire trés longue, composée d'un petitlarsior lequel s'insérent 3 soies de
longueur différente (Fig. 2 F). Maxillule petitetedipue (Fig. 2 G). Maxille (Fig. 2 1)
composée de 5 articles distincts, dont le 2-eménsertion apicale, est pourvu
d’un autre article allongé, portant a son extréméeax soies effilées. L'article basal
de la maxille présent vers sa partie distale urbogonflement, dont un porte
deux appendices ayant la forme de soies. Le deartiete de la maxille a I'aspect
caractéristique d'une ,tourelle” armée d'un faisce@mposé de 3 soies. Maxillipede
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(Fig. 2 H) composé de 4 articles bien distinctsblsal est armé de 3 appendices,
dont celui central est le plus long et le 3-emena insertion apicale. Le 2-éme
article du maxillipéde avec 2 appendices, toujansforme de soies, portant sur
leur rebord une courte rangée d'épinules. Le 3-amige est pourvu d'une seule
soie longue, et l'article apical, de 3 appendi@efodme et de longueur différentes.

200u
A3

100u
CDEFGHIJ

Fig. 2. Cyclops praealpinugefer, femelle
A — Aspect général (selon Kiefer). B — Aspect géhéarig.). C — Antennule. D — Antenne.
E — Labium. F — Mandibule. G — Maxillule. H — Maxiléde. | — Maxille.
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PRESENCE EN ROUMANIE DEYCLOPS PRAEALPINUS

Pattes natatoires P1-P4Leur structure est illustrée dans les Fig. 3 -
Formule des épines 3.4.3.3, celle des soies 5.9.8r6elles hyalines dépourvues
d'ornementations (Fig. 4 F). Pour le dernier atub I'endopodite P4, les rapports
dimensionnels les plus importants varient entrdimeises suivantes (Tableau 1):

— longueur / largeur de l'article = 2,35-4,07;

— longueur de I'épine apicale interne / longueutatéicle = 1,02-1,34;

— longueur de I'épine apicale interne / longueut’égine apicale externe
=2,04-3,06.

\. /'OOU \

o
!
]
-I
—
)

Fig. 3. Cyclops praealpinus Kiefer, femelle. A = B P2. C— P3. D — P4.
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Tableau 2
Dimensions (en microns) mesurées sur des malesClgclops praealpinuiefer
CORPS ENDOPODITE 3 DE LA P4 BRANCHES FURCALES
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Patte P5composée de 2 articles, ayant la méme forme gile @annue
chez tous les représentants du g&yelops La petite épine insérée au centre de la
face interne du 2-éme article est mince (Fig. 4dtl)a soie apicale est environ 6
fois plus longue que cette épine.

Céphalothorax a 5-eme segment normalement conformé (Fig. 5\&x a
la protubérance latérale de forme habituelle.

Abdomen. Segment génital environ aussi long que large; averéceptacle
séminal circulaire typique (Fig. 4 1). Les segmeamitsiominaux 2, 3 et 4 de méme
aussi longs que larges, sans aucune ornementatival¢ ou terminale, a I'exception
du dernier, qui porte sur le rebord ventral, dagcleac6té, une rangée d’épinules.

Opercule anal circulaire et glabre.

Branches furcaleslégérement divergentes. Le rapport longueur /elarg
varie de 3,19 a 5,48 / 1. Leur rebord interne et pavec de longues soies distancées
et inégales (Fig. 4 ). Le rapport entre la longud®s appendices apicaux des branches
furcales est donné dans le Tableau 1.
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Fig. 4. Cyclops praealpinu§efer, femelle
A — Partie distale du céphalothorax (selon KiefBr}. Partie distale du céphalothorax
(orig.). C — Endopodite 3 de la P4 (selon Kiefer): Endopodite 3 de la P4 (orig.). E — Lamelle
hyaline des pattes natatoires (selon Kiefer). Fmelke hyaline (orig.).G — P5 (selon
Kiefer). H — P5 (orig.).| — Abdomen, vue ventraddd.). J — Abdomen, vue ventrale (selon Kiefer).
K — Branches furcales (selon Kiefer).
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La ligne saillante dorsale si caractéristique dearreprésentants du genre
Cyclops est trés faiblement marquée, parfois méme ahsente

Sacs ovigérescontenant 12-14 ceufs, de 112-126 p de diametrea On
observé aussi des spermatophores attachés ad'géhital de la femelle (Fig. 5 C).

Méale. Plus petit et plus svelte que la femelle. Longuetale (moins les
soies furcales) comprise entre 911 et 1.141 pelarfcéphalon) entre 289 et 343 u
(Tableau 2).

Antennule préhensile. Le nombre d'articles qui la composenpeut que
trés difficilement étre établi (12, 16 ou méme (Ep. 5 A). On n'a pas remarqué
des ,aesthetascs" sur les articles antennaires.

Antennes(A2) composée de 4 articles ayant la méme strecfue chez la
femelle.

Pattes natatoires P1-P4vec la méme formule des épines et des soies que
chez la femelle, exceptionnellement 3.4.4.3. Le a&iom de variation des
principaux rapports dimensionnels pour I'endopoéitesst (Tableau 2):

— longueur / largeur du dernier article,67-3,36;

—longueur de I'épine apicale interne / longueutaiticle = 1,05-1,56;

— longueur de I'épine apicale interne / longueut’égine apicale externe
=2,02-4,15.

P 5(Fig. 5 B) comme chez la femelle, mais avec I'éjinierne du 2-éme
article plus élancé.

P 6trés bien marqué, armé de 2 soies de longueual|méige segment anal
présente sur le rebord distal de sa face ventradegangée d'épinules fines.

Branches furcaleslégérement divergentes (Fig. 5 B), avec les rebord
internes glabres. Le rapport longueur / largeurevée 2,78 & 3,85/ 1.

Remarques taxonomigues et discussionafin de permettre une comparaison
des données présentées ci-dessus avec cellesesxttaila description originale de
Kiefer [4], nous avons réuni les figures donnéescpadernier (Fig. 2 A et Fig. 4
A, C, E, G, J, K). En effectuant des mensuratianssgs dessins, on constate que
les femelles qu’il a étudiées ont une longueur @d®3-1.635 U, tandis que nos
exemplaires ont des longueurs comprises entre BLIH07 py. La cause pourrait
en étre le fait que les populations comparées pnownt de différents biotopes: le
grand lac de Constance, situé a une basse altiétiths petits lacs alpins du massif
de Retezat, situés beaucoup plus haut. On peutatenaussi une petite différence
guant a la longueur des branches furcales, maist@ @avis celle-ci tient a la
variabilité individuelle.

En ce qui concerne la ,caréne" qui devrait étresgmée sur la branche
furcale, elle est trés peu évidente, tel que Kie f'ardéja remarqué a juste titre
dans sa description originalge:. Die dorsale Chitinlangsleiste auf jedem Furkalast
ist nich besonders stark ausgebildgt, p. 99]. On constate aussi que les lamelles
hyalines de pattes natatoires de nos exemplaintsiépourvues d'épinules (Fig. 4 F),
tandis que celles-ci sont présentes chez les exmeplexaminés par Kiefer
(Fig. 4 E).
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Fig. 5. Cyclops praealpink§efer.
A — Méle, aspect général. B. — Abdomen du méle wamngrale. C. — Segment génital de la
femelle, avec les spermatophores fixés D. — Spephate isolé.

Quoigu’il en soit, les points de vue exprimés udtérement par divers
auteurs a I'égard de la validité taxonomique depéxe décrite par Kiefer ne
coincident pas. L'auteur mérig fini par mettreCyclops praealpinugn synonymie
avecC. abyssorunsars, 1863, en le considérant comme une sousecdpérelui-Ci.
D’autre part, Sramek-H u 3 e[g] confirme la validité de l'espéce, et D us's 1]t
la reconnait également, en créant méme des soasessph.’'opinion de Kiefer a
été reprise par Monchenki@], et plus récemment par Eins[#.
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En conclusion la validité taxonomique dé. praealpinussemble toujours

étre sujette a caution pour certains auteurs, r& awis le probléme ne pouvant étre
éclairci que par d'autres investigations que cellegjuement morphologigues,
comme, par exemple, une analyse génétique.
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DOSE-DEPENDENT EFFECTS OF BACTERIAL ENDOTOXIN
TREATMENT ON MEMBRANE PERMEABILITY OF LIVER
MITOCHONDRIA IN ETHANOL-FED RATS

CORNELIU TARBA" and ION V. DEACIUC™

SUMMARY. — Male Sprague-Dawley rats were maintained for 14v&&ks on a
Lieber-DeCarli liquid diet, supplemented isocalaliic with 6% ethanol. One day
before the decisive experiment, a part of the asifnam both the control (pair-
fed) and the ethanol-fed group were injected wifferént concentrations of
lipopolysaccharide (LP<E. coli 026:B2), also known as bacterial endotoxin (0.2,
0.8, 1.5 and 3 mg/kg body weight), while their degpart groups received only
saline injections. 24 hours after the injectiol.BS or saline solution the rats were
anesthetised, their livers perfused with collagersesl the hepatocytes isolated by
centrifugation. Mitochondria were obtained from ti@mogenised hepatocytes by
differential centrifugations. Appropriate aliquaisre suspended in 4 flasks containing
a basal swelling medium and kept af@ountil thermal equilibration. At this
moment, 5 mM succinate and different concentratibesicium chloride (0, 10, 50
and 25QuM) were added to the 4 flasks, initiating a swellimocess of mitochondrial
matrix. At different times of incubation (0, 5, 20 and 30 min), aliquots of 0.5 ml
were extracted, placed in appropriate cuvettes savelling monitored by the
absorbance decrease recorded at 540 nm. Stdyistgighificant differences
between ethanol-fed and pair-fed rats were obsawbijher C4 concentrations
(50 and 25@M) after 30 min of incubation, the swelling beingne pronounced in
mitochondria of ethanol-fed rats. Differences wals® seen in LPS-injected rats,
both in pair-fed and in ethanol-fed animals. Theemtxof swelling, expressed as
percent of absorbance decrease was significamidfles, especially for the rats
injected with 0.8 mg LPS/kg body weight (b.w.), gesfing a decreased membrane
permeability. Differences were observed for incigmatimes varying from 5 to
30 min, mainly for low concentrations of calcium &dd 10uM). Similar but
somewhat smaller differences were observed foringsted with 0.2 mg LPS/kg
b.w., whereas for rats injected with 3 mg LPS/kg. lihere were no significant
differences; however, in this last case the peatesirbance decrease.( swelling)
tended to be larger than for the saline-injectél rdthough at least one literature
account reports on the increased capacity of timiémchondria isolated from rats
injected with 0.5 mg LPS/kg body weight to maintaihigh membrane potential, it
is not clear yet whether this type of behaviouieot$ a general decrease of
membrane permeability, with physiological significa.

Chronic ethanol consumption leads in many cassgddific hepatic structural
and functional alterations known under the geneaime of alcoholic liver disease
(ALD). How exactly the ethanol induces the diseiaseot entirely known. Whether
ALD is determined by the nutritional defects indddey alcohol or by its direct
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hepatotoxic effect is still a matter of debate. [esstrong evidence supporting the
role of nutritional deficiency [10, 16, 32], it h&&en shown in some cases that
ALD progresses towards its worst manifestatiog, liver cirrhosis, if the diet
contained enough ethanol to provide 50% of theaket calories, even though the
experimental animals were fed a balanced nutritibeaid diet [26, 27].

Excessive alcohol consumption has been known tadseciated with a
series of intracellular stresses, particularly idetntal to mitochondria [1-3, 8, 20,
42, 44]. One of the possible ways of alcohol attaxcky be through distorting the
oxidant/antioxidant balance of the cell. Oxidatsteess, associated with chronic
ethanol consumption, leads to the depletion of chibodrial glutathione, decreased
synthesis of the respiratory chain components aethllehyde adduct formation
[2, 3, 11, 18, 25, 45]. The result is an increasthé concentration of reactive oxygen
species (ROS), such as superoxide anion, hydraxd/Iparoxy-radicals, which are
considered to be among the main causes of triggeirdrastic change in the
mitochondrial membrane permeability, known as thtochondrial permeability
transition (MPT). The formation of the so-calledrpeability transition pore (PTP),
which represents the structural basis for the idrelsange in membrane permeability,
seems to be a central event in different types alf death, either apoptosis
(programmed cell death) or necrosis [14, 17, 2124229, 33, 37, 38, 42, 44].

For decades, alcoholic liver disease has beeibwtd to necrotic events
associated, among others, with the production oinfiemmatory cytokines, such
as interleukin-1 (IL-1) and tumour necrosis faato(TNF-a) [5, 30, 31, 44].
Relatively recently, however, several reports apgebashowing that ethanol, either
in chronic consumption or added to isolated cedlis increase appreciably the rate
of hepatic apoptosis [6, 22, 33, 35]. What exad#yermines the type of cell death
(apoptosis or necrosis) is not perfectly understaditiough it seems to be related
finally to the amount of ATP produced by mitochaadras described elsewhere
[23, 36, 42]. Properties such as the rate andniteasity of the triggering agents, as
well as the presence/absence of certain factorsgpaensitising, modulating or
even protective effects determine the final outconte same is true in the case of
ALD (see [44] for a review). Among other factorst Example, the excessive alcohol
consumption increases the absorption from the fjbaoterial lipopolysaccharide
(LPS), an endotoxin produced by Gram-negative biactehich is associated with
the stimulation of the cytokine secreting celle(ttepatic macrophages or Kupffer
cells). LPS seems to exert its effects mainly thhotiNF-related events [4, 5, 7, 15,
28], although contradictory results are sometiragsnted by different authors [34, 38].
Calcium has also been reported to mediate certaiabulic effects of endotoxicosis,
but the controversy is present even here (seegd@the references therein).

As alluded above, the mitochondrion is involvedha cell death, especially
in the physiological one (programmed cell deatlapoptosis). This fact has been
extensively documented during the last decademth&t conspicuous event in this
process being the permeability transition (PT)haf inner mitochondrial membrane.
This event is accompanied by matrix swelling andbility of the organelle to
maintain its membrane potential. Consequentlyralpiratory control and the capacity
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of mitochondria for performing oxidative phosphatypn (i.e., respiration-
dependent ATP synthesis) are compromised [3, 1821 Since ethanol was shown
to increase the rate of hepatic apoptosis, asratsttioned above, it would be of
interest to monitor the matrix swelling of mitochivia from ethanol-fed rats and
see how well this parameter correlates with otipep#otic features.

As part of a complex study aimed at testing tlieots of different pro- and
anti-inflammatory cytokines/growth factors, we ntonéd the effect of chronic
ethanol consumption on the swelling process inehidadria from both LPS-injected
and normal (saline-injected) rats and performederthiochemical/molecular
biology investigations. Rather unexpected but vatgresting data were obtained
with regard to matrix swelling. A short report oaraswelling results has already
been presented [43]. A more complete presentatidineo swelling data and the
discussion of their possible significance make tfgect of the present study,
whereas the rest of the results will be publisiedvehere.

Material and methods. Animals and treatment protocols. Male Sprague-
Dawley rats were kept under aseptic conditions hie &nimal facility of the
Chandler Medical Center (University of Kentucky xireggton) and divided into 2
large groups. The group of ethanol-fed rats wasusiomed to a liquid diet
(Lieber-DeCarli type) whose ethanol concentrati@syradually increased from 0
to 6% during a 5-day period, after which the dieswontinued for a period of 14-
15 weeks. The control or pair-fed rats were kemtemrsimilar conditions but the
ethanol was replaced isocalorically with maltosetidse. 24 hours before the decisive
experiment, a part of the animals from both the-fed (PF) and the ethanol-fed
(EF) group were injected intravenously with diffdreoncentrations (0.2, 0.8, 1.5 and
3.0 mg/kg body weight) of lipopolysaccharide (LR83p known as bacterial endotoxin,
while their counterpart (sub)groups received otdyike saline injections.

Preparation of mitochondria. One day after the injection of either LPS or
saline solution the rats were anesthetised withbogsthand the livers were perfused
in situ with collagenase as previously described [5, 3BE resulting material was
centrifuged in the cold €€, 2 min, 50 g), the hepatocytes resulted wereendsxl
in fresh perfusion medium, recentrifuged and resodpd in isolation medium for
mitochondria. These were obtained by differentiahtdfugations, essentially
according to Johnson and Lardy [19]. Finally, theoohondria were suspended
in an appropriate medium, hereby called the washindjsuspending medium (at a
concentration of 20-30 mg protein/ml) and kept@nuntil use.

Incubation of mitochondria and estimation of matrix swelling. Aliquots of 3
mg mitochondrial protein were suspended in foun%=rlenmayer flasks, in a basal
swelling medium, and placed in a water bath shak®@’C. After thermal equilibration,
additions were made from concentrated stock solsitsm as to have 5 mM succinate
(sodium salt) in each flask and different conceiuina of calcium chloride in the four
flasks (0, 10, 50 and 250/, respectively). The final concentration of mitookria was
in all cases 1 mg/ml. At 0, 5, 10, 20 and 30 ntieraalcium addition, 0.5-ml aliquots were
extracted from each flask, placed into an apprtepspectrophotometer cuvette and the
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absorbance recorded at 540 nm. Swelling was Istienaed from the recorded data as
percent of the differential absorbance decreds¥Ap)-100%, wherddA = A — Ag,
A being the absorbance at a certain calcium coratiort and at a given time of
incubation and A the absorbance at O calcium concentration aneh®. ti

Chemicals and media. The chemicals used were of analytical grade, miost o
them purchased from Sigma. The liquid diet wasiobthfrom BioServ (Frenchtown,
N.J.) and LPSHEscherichia coli 026:B6) from Difco Laboratories (Detroit, MI).
The perfusion medium was Hanks bicarbonate buffae isolation medium for
mitochondria contained 275 mM sucrose, 10 mM MOR${.3) and 1 mM EDTA,
while the washing and suspending media lacked Hetating agent. The basal
swelling medium, in which mitochondria were suspahébr thermal equilibration,
consisted of 100 mM KCI, 40 mM sucrose, 10 mMMHEPES (pH 7.3), 10 mM
potassium phosphate and i rotenone.

Resaults. Our data, calculated as percent of differentiabaiance decrease, for
different (sub)groups of animals, are presentdaiites 1 to 3 along with basic statistical
parameters. Table 1 compares the results obtaiitleenitochondria isolated from the
saline-injected animals of pair-fed (PF) and ethded (EF) ratsi(e., subgroups 1
and 2). Tables 2 and 3 present alternatively thelteeobtained for the PF (subgroups
3,5, 7,9) and EF rats (subgroups 4, 6, 8, 16riafl with increasing concentrations of
LPS. In order to facilitate the comparison betwisendifferent subgroups, a synthesis
of the results from Tables 2 and 3 are presentelilite 4, in terms of differences
between means, along with the corresponding caaffiof statistical confidence (p).

The presentation of percent differential absorbadecrease instead of
absolute absorbance data was preferred becaudee darge individual variations
within the same subgroup. Since the source of bititjaresides in the first place in
different starting values of absorbanée.( different absorbance values at time 0O,
especially as the concentration of added calciwreases), a good way to diminish
the impact of inter-individual (and inter-run) \ability is to compare not absolute
absorbance values and not even absolute absorb#iecences but to calculate and
compardifferential absorbance decreasfs8/A o, where AA = A — Ag, A being the
absorbance at a certain calcium concentration aadyaven time of incubation and
Ao the absorbance at O calcium concentration anan®. tRather large calcium-
dependent differences at 0 time may arise fromlsgnadrs in reading times, due to
the exponential decay of the absorbance curse the decay is much faster
immediately after the addition of calcium and slaywadually).

As can be seen from Table 1, there is a tendewegirtls larger absorbance
decreases (differences) in mitochondria obtaineah fethanol-fed rats as compared to
the pair-fed animals, although the differencesstatistically significant only after 30
min of incubation at 5QM calcium or 20-30 min at 25@M calcium (in general, a
smaller final absolute absorbance value meangyarlabsorbance decrease, hence a
higher degree of swelling). To our knowledge, thermnly one account in the literature
dealing directly with this type of study in ethaifedl rats (Pastorinet al. [38]) and
it has reported a significant increase in the rhitodrial swelling induced by
moderate concentrations of calcium (and other aenbre obvious than in our case.
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On the other hand, if comparisons are made betl@8ninjected and saline-
injected animals, for either PF or EF rats, theran obvious decrease in the extent of
mitochondrial swelling when lower LPS concentrati@ne used (see Tables 2 and 4)
and an increase in swelling at higher concentrat@n.PS (see Tables 3 and 4). Such
observations have not yet been mentioned in tatitre, although there is one study
performed by Guidot [13] which reports on the exise of an increased respiratory
capacity and a higher membrane potential in mitodtia of ethanol-fed rats injected
with 0.5 mg LPS/kg body weight. These observatzarsbe easily related in terms of
the chemiosmotic theory of energy coupling to allemaxtent of matrix swelling
(smaller membrane permeability) and, consequdntby,higher degree of coupling.

If the mean values of the percent differential cabance decreases for
certain selected subgroup pairs at different calciwncentrations are plotted as a
function of incubation time, as presented in Fifjgo 5, the differences between
subgroups become more obvious.

For clarity, in Fig.1, the results at one concaran of calcium in each of the
saline-injected subgroups (pair-fed and ethanql-fespectively) have been omitted.
There is a clear divergence between the two seatargés, indicating a larger degree
of swelling in the ethanol (EtOH)-fed group, altgbyas we know from Table 1, the
differences are statistically significant only fonger incubation times (20-30 min)
and larger calcium concentrations (50 and |28

Pair-fed vs. EtOH-fed

Time (min)
10 20 30
O L L

o

-10 -

X

-15 4

-20 \\ ——0Ca-PF
25 R ——50Ca-PF
X
-30 \ ——250Ca-PF
X
)

AAIAO(%)

—x—10Ca-Et
-35 A
——50Ca-Et

-40
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-45

Fig.1. Comparison of mitochondrial swellingin ethanol (EtOH)-fed (Et) and pair-fed
(PF) groups.
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PF+Saline vs. PF+LPS (0.2 mg/kg)
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Fig.2(up) and Fig. 3 (downkffect of rat treatment with small doses of LPSon

mitochondrial swelling.
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The results are presented as percent of diffetesibisorbance decrease at
different times. Calcium concentrationgM) and the type of subgroup are as
detailed in the attached window.

The pre-treatment of rats with small doses of PR and 0.8 mg/kg)
determines a very interesting swelling behaviodtepa of mitochondria, as shown in
Figs.2 and 3, above. For clarity, the curves obthinith 50uM calcium concentration
for saline-injected rats have been omitted in Highres. As can be seen from the
figures, the mitochondria of LPS-injected ratsha presence of small concentrations
of calcium (close to the physiological ones) amgstant to swelling, the differential
absorbance decrease after 30 min of incubatiomylseimewhere in the interval of 5 to
10%, while for mitochondria from the correspondisgline-injected rats the
absorbance decrease is close to 25%. The diffeydreteveen the LPS- and saline-
injected rats are in fact statistically significgpt< 0.05) beginning with 10 min of
incubation. Even at 5M calcium, the degree of swelling is smaller fotanhondria
of LPS-injected rats, although the differences raot statistically significant in this
case. At the same time, one can see that at thedtigalcium concentration used (250
uM), which is far from the physiological range oéthbytoplasmic calcium, the extent
of swelling is larger for the LPS-treated ratshailigh still not statistically significant.
This trend becomes more and more obvious as LR&ntation used is increased, as

can be seen from Fig.4.

PF+Saline vs. PF+LPS (3 mg/kg)

Time (min)
0 10 20 30
0 1 1 1 ‘

——0Ca-PF+S
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3 \\
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-30 A

-35

-40

Fig .4 .Effects of rat treatment with a high dose of LPS (3 mg/kg b.w.)
on mitochondrial swelling.
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Again, for clarity reasons, only two curves froactk group of mitochondria
were shown in Fig.4. Even though the differences raot statistically significant,
based on the general trend, we consider that tfezattices are real. The situation for
1.5 mg LPS/kg body weight, which is intermediates hot been graphically presented
because of the large degree of overlapping betiheevo sets of curves.

If swelling behaviour of mitochondria obtained rfroethanol-fed rats is
compared with respect to the effect of LPS prettneat, one can observe a similar
pattern of response as with pair-fed animals, alghocertain differences are also
present. The similarity is due to the effect of | .RBereas the differences are due
to the effect of ethanol. An illustrative exampgediven in Fig.5, which presents
the absorbance changes in mitochondria of ethaujl-$aline-injected rats vs.
LPS-injected rats (0.8 mg/kg body weight).

EtOH-fed: Saline vs. LPS (0.8 mg/kg)
Time (min)
o 10 20 30
- X

*“
—x|——0 Ca -Et+LPS
5
—x—10 Ca - Et+LPS

_lo ,
15 ~C —a— 50 Ca - Et+LPS
-20 - —e—0 Ca-Et+S
-25 —x— 10 Ca - Et+S
30 = e

%
X
- —a— 50 Ca - Et+S
\ >
-35 ¥
\ ——— 250 Ca - Et+S
-40 +\
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DAAO(Y)

_45 -

-50

Fig.5. Swelling of mitochondria obtained from ethanol-fed rats: saline-injected (S) vs.
LPS-injected animals (0.8 mg/kg b.w.)

Because of the steeper absorbance decrease ichonitdria obtained from
ethanol-fed, saline-injected rats (see also Fighg, differences between the two
groups of rats, at least for small doses of LPSHsas in Fig.5), at low and
medium calcium concentrations, is even more evitlegm in the case of pair-fed
rats. The converse is true, however, for the higleakcium concentration (cf.
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Figs.2 and 3) and for the higher doses of LPS &h& 3 mg/kg; not presented
here), in which cases the absorbance decreasecis sieeper at the beginning and
levels off towards the end of the monitoring per{@@-30 min), as can be deduced
from Tables 3 and 4. As expected, even more imwmestfferences can be seen in
Table 4 if one compares subgroups 5 ande2 the PF rats injected with 0.8 mg
LPS/kg b.w. and the EF saline-injected rats.

Discussion. The mitochondrial permeability transition (MPT) miened
above as a crucial point in a cell's life and deddtision is followed by matrix
swelling, a phenomenon that can be monitored bysoresy the absorbance
change (decrease) at 540 nm (or at a nearby watle)eindeed, our measurements
on mitochondria obtained from the liver of chroflicathanol-fed rats show a higher
propensity of these organelles to undergo swellagycompared to those of the
pair-fed group, although not so evident as in the dther studies on this problem
existing in the literature [37, 39]. However, thare factors which may explain the
differences, such as a different composition of dtvelling medium and a different
design of the experiment. In any case, a modenatedase in membrane permeability
and the associated moderate swelling could be dirtgavith an apoptotic death,
which is a controlled process requiring energy B, whereas an extensive swelling
should lead to membrane breaking and loss of apgcitst for ATP synthesis and for
further control of the dying process. The conseqgeeahould be death by necrosis.

The real surprise in our study came when we lo@kdtie results obtained
with mitochondria of LPS-treated rats. There ideac pattern that emerges from
the study of the differential absorbance decreaserded in hepatic mitochondria
from rats given different doses of LPS. The mosispicuous effect is that obtained
with mitochondria from rats treated with 0.8 mg fbody weight. The absorbance
decrease in this case is much smaller than in hitodria of saline-injected rats.
On the other hand, at the highest dose tested (BmSdkg b.w.), the situation is
reversed, even though the increase in absorbares miat appear as statistically
significant. The dose of 0.2 mg LPS/kg has simé#ects to that of 0.8 mg,
although slightly less evident, while 1.5 mg LP8uoes a higher change (this time
an increase), but less than that observed with 3Rt Such an extensive study
on LPS dose dependency has not yet been perfonuedyur results do agree,
indirectly, with the only study existing in thegliiture in this respect. Guidot [13] has
studied the effect of two doses of LPS (0.5 mg amadg LPS/kg) on mitochondrial
respiratory capacity and membrane potential in hrepatocytes isolated from
endotoxin-pretreated rats. The decreased swelting results at 0.2-0.8 mg LPS)
and the increased membrane potential (at 0.5 mg ibRSuidot’s study) reflect a
decreased permeability of mitochondrial membrarteereas an increased swelling
(our results at 3 mg LPS) and the decreased memip@ential (2 mg LPS in [13])
reflect an increased membrane permeability. Howdcthese effects be explained?
It is known that a variety of oxidative injuriesich as those induced by hyperoxia
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and sublethal doses of LPS, induces resistancesubsequent and otherwise lethal
oxidative stress [9, 41]. Also, in a related styd], Guidot determined that
endotoxin treatment in rats in a dose-time depenéshion, that is known to
induce tolerance to hyperoxia-mediated lung injuiycreased nonenzymatic
scavenging of superoxide anion by lung mitochondFiaus, our results could be
explained, at least in part, by the antioxidanéeffinduced by the sublethal doses
of LPS, which translates into a protective effdatn@mbrane phospholipids, which
are known to be very sensitive to oxidative stfe&s).

One additional observation is that, at least &is given endotoxin 24 hrs
prior to sacrifice, protective doses should be m@Ted only up to approximately 1
mg/kg body weight. Doses above these values angéir a longer period of time
probably increase the oxidative stress, initiateghrmeability transition and increase
the matrix swelling. The consequence is the unamuif oxidative phosphorylation,
the decreased capacity for ATP synthesis and lfind¢ath, either by apoptosis or
by necrosis, depending on the extent of the effects

Conclusions. Chronic ethanol feeding of rats induces a moderatrease in
the matrix swelling, a phenomenon which is comgmiith (and which could lead to)
an increased rate of apoptosis. The treatmentlwish of both pair-fed and ethanol fed
rats has two different results, depending on thsed@ decreased permeability
(decreased swelling) at low doses and an incrgasedeability (increased swelling)
at moderate doses. The first result is a cleacatidin of the protective (most likely,
antioxidant) effect of sublethal doses of endotpximereas the second should be
related to the apoptotic/necrotic effects inducgtiigher doses of endotoxin.
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THE GROWTH AND SEED PRODUCTION OF SOYBEAN PLANTS
CULTIVATED ON MINE SPOILS

SILVIA ONACE

SUMMARY. — The growth and seed production of two soyb&iyc{ne max
cultivars, Agat and Diamant, cultivated in mine ilprom Cavnic (Baia Mare
mining area, Romania) were studied, under fielditimms. Three experimental
variants were organised:; ¥ control (unpolluted soil), ¥— 50% spoils+50%
unpolluted soil, ¥ — 100% spoils. No fertilizers have been addedhtod the
cultivation substrata. Seed germination was naictdfl by the heavy metals in
spoils. The growth of both soybean cultivar planikivated in 100% spoils, as
well as the root elongation, were strongly inhithitand the amount of dry matter
in the leaves increased. The plants cultivated® Spoils had the best growth. In
all three cultivation variants the Agat cv. planggl a better growth in the first part
of the vegetation cycle, later being overtoppethieyDiamant cv. plants. For both
soybean cultivars grown in 100% spoils, the nunalfgrods and seeds was very
low. The plants grown in 50% spoils had a high nend$ pods and seeds, but an
increased percentage of undeveloped seeds.

A number of heavy metals (like Zn, Cu, Fe) are makfor plant growth
and development, but when present in excess apaghyr phytotoxic. Others,
however, such as cadmium and lead, are toxic avemall concentrations and are
not known to have any functional value in plantgakly metals induce many
biochemical and physiological alterations in plealls and visibly inhibit the plant
development in general. Stunted growth, leaf epynand chlorosis are striking
symptoms of strong metal toxicity [21].

Mine spoils from Cavnic (a Pb-Zn-Cu mine from B&dare mining area,
Romania) contain a high amount of heavy metals. [TBg purpose of this study
was to evaluate the growth and seed productiowofsbybean cultivars, Agat and
Diamant, cultivated in these spoils and whethesdhgrocesses could be improved
by mixing the spoils with soil.

Materials and methods. A field experiment was conducted using two
soybean Glycine max(L.) Merrill] cultivars, Agat and Diamant, creatdyy the
Agricultural Research Station, Turda, Romania. &kgeriment was described in a
previous paper [13] and lasted one vegetation cyidle seed germination capacity
was determined in the laboratory. 200 soybean skeed=sach variant and cultivar
were used, distributed in four germinators, with &f@&ds each. The germination
substrata were the three experimental variantsr@p®0% spoils+50% unpolluted
soil, 100% spoils).

‘Baba-Bolyai University, Department of Plant Physiolo%00 Cluj, Romania.
E-mail: sonac@bioge.ubbcluj.ro
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The growth of soybean plants was estimated by mieasthe length of
stems and roots and by determining the accumulafiay matter. The stem length
was periodically measured, at 26, 45, 60, 77, 94188 days. For measuring the root
length, 12-day-old plants, grown in the laboratavgre used. The accumulation of
dry matter in the leaves of soybean plants wasnestid in different vegetation
stages, namely the beginning of flowering, S1,ikginning of pod genesis, S2,
and the stage of fruit ripening, S3. Disc samplé® dm diameter wide were
sectioned from the sampled leaves, being first hedigvhen fresh, then oven-dried
at 105C, and weighed again. The results were relate@@oglfresh matter.

In order to estimate the fruit and seed productibe total number of fruits
and seeds from 15 soybean plants within each aumltwvwd experimental variant
was taken into consideration.

Resultsand discussion. The seeds of both soybean cultivar plants getsidna
in all the experimental variants, as follows. Thgafcv. seeds germinated as 91% in
the control, 82% in 50% spoils, and 97% in 100%ilspdhe Diamant cv. seeds
germinated as 93% in the control, 85% in 50% spaitel 95% in 100% spoils
(Fig. 1).
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19959995
19959995
19999995
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19959295
19999995
19999995
19999995
19959595
19999995
19959595
19999295
19959595
19959595
19999595
19999295
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19959595
19999995
19959595
19999595
19959595
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19959295
19959295
19959595
19555555
52550

70

Control 50% Spoils  100% Spoils

F i g. 1.Variation of the germination capacity of soybeandseé\gat and
Diamant cvs., depending on the germination suhstnat

For both soybean cultivars, a high percentage rofigated seeds in the 100%
spoil variant was found, slightly higher than thentrol, which might suggest that
heavy metals from spoils do not negatively affestdsgermination [3], but might
stimulate it [10]. The sandy consistency of spodsild explain this high percentage.
For both cultivars, the lowest percentage of geateith seeds was found in 50% spoils.
The seeds of Diamant cv. from the control and 5084 groups germinated in greater
number than those of Agat cv., whereas in 100%lssploé situation was inverted.
However, the differences between the two soybelivamg were not large in any of
the experimental variants.
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Despite the high germination rate, the growth ofhbsoybean cultivar
plants cultivated in 100% spoils was strongly inteith. The growth of plants in
50% spoils was stimulated, particularly in the gafsBiamant cv. In the first two weeks
after sowing, the plants cultivated in 100% spditsth cultivars, had the best growth.
At the age of 26 days the plants of both cultiand all variants had approximately
the same height and starting with the age of 45 dlag plants from 100% spoils
had a much slower growth when compared to the cbatrd especially to plants
grown in 50% spoils. In the case of Diamant cvanplgrowth was reduced to half
when compared to plants grown in 50% spoils. Irhbmtltivars the plants from
100% spoils grew intensely between the ages ofrdb7a days, after which their
growth slowed dramatically. The control plants d@hdse from 50% spoils grew
constantly to the age of 94 days (Fig. 2).

A. Agat Soil
40 - 50% Spoils
35 [ 100% Spoils
£ 30
L
- 25 -
2 20
2 15
€
2 10 A
n
5 i
O i

26 45 60 77 94 108 days

B. Diamant Soil
050% Spoils
B 100% Spoils

Stem length (cm)

94 108 days

F ig. 2.The growth of soybean plants, Agat and Diamant, cudtivated in soil, a mixture
of soil (50%) and spoils (50%), and spoils (100¢4),108 days (n=15).
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In all three cultivation variants the Agat cv. fabfletter growth in the first 50
days after sowing, but later the growth of the Ddatncv. was better, particularly in
50% spoils. This overtopping by Diamant cv. planiggests a greater sensitivity of the
Agat cv. plants, regardless the cultivation sulbstna It should be noted that no
fertilizers have been added to any of the cultratiubstrata.

The first evident effect of metal toxicity in planis considered to be the
reduction of root elongation. A r d u i ret al [1] found that Cd, especially in
combination with Cu, strongly inhibited the roobgith of Pinus pineaandPinus
pinasterseedlings, affecting root morphology (colour arar ldevelopment) and
architecture (the pattern of branching, the latesat number, the length). Heavy
metals inhibit the root elongation and the growtld aevelopment of plants, thus
decreasing their biomass production [6, 9, 12154 22].

Our results regarding the influence of heavy metalthe growth of soybean
plant roots are in accordance with the literatia@dFig. 3). The elongation of the
plant roots cultivated in 100% spoils was greatlyibited in the case of both Agat
and Diamant cvs. (64 and 52%, respectively) whenpaoed to the control. Root
inhibition was noticed in plants cultivated in 5@oils, but in a smaller percentage
when compared to the control (42 and 35%, respalg)iMs with the growth of
shoots, Agat cv. seems more sensitive regardinigetoagation, at least in the case
of the variants with spoils.

18,0 - E Agat

150 - Diamant

12,0 4
9,0

6,0 1

Root length (cm)

3,0 +

0,0 -

Soil 50% Spoils 100% Spoils

F i g. 3.The root elongation of soybean plants, Agat anchiziat cvs., cultivated
in soil, a mixture of soil (50%) and spoils (50%ihd spoils (100%), for 12 days (n=15).

Studying the plants growing on ore bodies enrighe@iu, L a n a-r a st al
[11] found that the high Cu concentration in the eoil in combination with the
low Ca level resulted in a strong inhibition of tir@wth of the plants. P At s i k ket
al. [16] observed that excess Cu appliedsivo caused the decrease of both root
and shoot growth of bean plants. Long-term exposuftggh levels of Zn reduced
the growth of bean plants, as a consequence dbiiitn of both photosynthesis
and translocation of photosynthetic products [C4.inhibits plant growth, probably
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because of its impact on uptake of nutrients angnvtherefore affecting metabolic
processes [14]. O u z o u ni d etal [15] found a significant reduction in Ca and
Fe content in the tissues of maize treated witlegxCu.

Certain changes in root morphology, such as irddl#ongation and enhanced
lateral root formation [8], might be related to tteong decrease in indolyl-3-acetic
acid oxidase activity in roots exposed to high lyeaetal concentrations [12]. The
reduction of root growth is attributed to the inloby effect of heavy metals on
cell extension, possibly caused by the change=linm@ll characteristics, and to
the lowering of mitotic activity [22]. Heavy metateduce Ca uptake by plants,
which is required for cell extension and divisiby, replacing it at its binding sites
on the exterior surface of the plasma membrangZp,

The stunted growth of plants cultivated on hightyiyted soils may be due
to a specific toxicity of the metals, antagonisnthwather nutrients, or inhibition of
root penetration in the soil. If root elongatiorréstricted, then nutrients such as P,
K, Fe, etc. could fall to growth-limiting levels][8

The accumulation of dry matter in the leaves ofbean plants, Agat and
Diamant cvs., is showed in Fig. 4. In all threeetagon stages and for both studied
soybean cultivars, an increase in the amount ofnaijter in the leaves of plants
cultivated in 100% spoils was observed.

Agat Soil Diam ant Soil
_ 601 0050% Spoils 60 - 0150% Spoils
g 501 [1100% Spois | | S 501 [ @100% Spoils
o 40 4 o 23]
§ 30 - S
2 20 )
1 :
0 i 4
s1 s2 S3  stage s1 s2 s3  stage

Fig. 4.Dry matter (dry weight, DW) accumulation in thevea of soybean plants,
Agat and Diamant cvs.,in three vegetation stages: tB& beginning of flowering,
S2= the beginning of pod genesis, S3= fruit ripgnin=3).

For the Agat cv. plants this amount was 58, 23,3fhéb higher in S1, S2 and
S3, respectively, compared to the control. Foilldagnant cv. plants the amount of dry
matter in leaves was 35, 16, and 8% higher, respict(Fig. 5, A). The highest
difference between the control and the plantsvaittd in 100% spoils in regards to the
accumulation of dry matter in leaves was foundlirid® both soybean cultivars.

The soybean plants, both cultivars, grown in 504ilspeacted differently
regarding the accumulation of dry matter. For tlgat’cv. plants the amount of dry
matter increased with 18 and 8% in S1 and S2, otispd/, compared to the
control. In S3, however, it decreased by 13% coegbao the control (Fig. 5, B).
The increase of dry matter in S1 and S2 was muaferidn comparison to plants
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cultivated in 100% spoils. For the Diamant cv. dmg matter content of the plants
grown in 50% spoils decreased slightly with 2, 8dd% in S1, S2, and S3,
respectively, compared to the control.

A. 100% Spoils B. 50% Spoils

20 4
—il— Agat 15 | —m— Agat
80 —a&— Diamant

60
40
20

10 | —a— Diamant

Effect (% of control)
Effect (% of control)
o o O

-10 -

o

S1 S2 S3

stage -15 -

S1 S2 S3 stage

Fig. 5.The influence of heavy metals from 100% spoilsa(@)50% spoils (B) on the
accumulation of dry matter (% of the control) i leaves of soybean plants, Agat and
Diamant cvs.,in three vegetation stages: $iebeginning of flowering, S2= the
beginning of pod genesis, S3= fruit ripening.

The percentage of dry matter usually increases thighage of the plant
due to the accumulation of storage compounds and m@#lative increase in the
proportion of structural material (cell walls anghin) [12]. The highest content of
dry matter in soybean leaves, in all the cultivatiariants and both cultivars,
occurred at about 85 days after sprouting. Lateleerease was recorded, as a
consequence of the translocation of reserve congsotowards seeds. The young
leaves of plants use an important amount of theégslyathetic compounds for their
growth. As they reach the maturity stage, theirdsedecrease. As a result, leaves
become important in producing the energy needethtoreduction of nitrates, the
synthesis of macromolecules, the renewal of cyspla proteins, and for the
nutrient transport. Consequently, most of the asies are translocated from
leaves into fruits and seeds [5].

For both soybean cultivars studied in our experirtt@increase of dry matter
amount in the leaves of plants cultivated in 10@#ils did not indicate a real increase
of the biomass. The amount of fresh matter of th&ags was very low (Fig. 6).

This effect is probably due to a heavy metal-indudéesturbance in the
water balance of the plants, leading to water stf@s4, 10, 20], to the uptake and
translocation of heavy metals, as well as to tlveeimsed accumulation of proteins
(phytochelatins). Water stress caused by many hesatgls leads to all the other
abnormalities in physiological and metabolic preess[19]. Cadmium affects the
uptake and distribution of nutrients in plants andibits the water transport to
shoots, producing a water deficiency in plant9[718]. By inhibiting cell extension
and division, heavy metals may cause a reducticrebbfwater content, leading to
an increase in dry weight/fresh weight ratio (DW/H@].
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Asoil A. Agat Soil B. Diamant
050% Spoils 16 - 0150% Spoils
1¢ B100% Spoils 14 4 )
12 1 E1100% Spoils

FW (g)
ON PO

stage

S3

stage

F i g. 6.Fresh matter (fresh weight, FW) accumulation in #es/es of soybean plants,
Agat and Diamant cvs.,in three vegetation stages: tB& beginning of flowering,
S2= the beginning of pod genesis, S3= fruit ripgnin=15).

G re g er[9] found that when the concentratibnudrients decreased in
relation to Cd concentration, the DW/FW ratio irased. The study concluded that
the growth of sugar-beet plants was affected bypitoportion of Cd to nutrient
concentration and not directly by the Cd conterthi plants. This is in agreement
with our results, which showed that the Diamantptants had a better growth when
compared to the Agat cv. plants, though their Isaaed roots contained higher
amounts of heavy metals [13]. The mine spoils usenir experiment as cultivation
substratum for soybean plants were nutrient-defidi€3]. This nutrient deficiency
could explain the stunted growth of soybean pl§2ksBy mixing with soil, the
quality of spoils is improved by dilution of heametals and enrichment of nutrients.
Consequently, the DW/FW in the 50% spoil varianswaver as compared to the
100% spoil variant, and the growth of soybean glavds much better.

The soybean plants of both cultivars cultivatedl@®% spoils fructified,
but their number of pods and seeds was much lowwenwompared to the control

(Fig. 7).

A.Pods MEAgat B Agat
180 B 9 480- B.Seeds H .g
2 150 Diamant 2 400- & Diamant
()
g 120 o 3201
e 90+ S 240
5 g
.g 60+ S 160
5 301 E g0
< z
0 0
Soil 50% 100% Soil 50% 100%
Spoils  Spoils Spoils  Spoils

Fig. 7.The total number of pods (A) and seeds (B) of 1besoyplants/experimental
variant/cultivar.
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The control plants of Diamant cv. had less pods sewtls than those of
Agat cv., but more pods in spoil variants. Theatié#hce between the two cultivars
was, however, not great in any of the cultivati@amiants. The difference between
the number of pods and seeds of Agat cv. planta Bpoil variants and that of the
control was higher when compared to Diamant cwtglaThe number of pods of
Diamant cv. plants decreased 13 and 74% compari toontrol in the 50% spoil
variant and 100% spoil variant, respectively. Thenber of pods of Agat cv. plants
decreased 34 and 82%, respectively, compared tmtiieol. Similarly, the number of
seeds of Diamant cv. plants decreased 13 and 7Mpared to the control in the
50% and 100% spoil variants, respectively. The esing of seed number of Agat
cv. plants was 32 and 85%, respectively, comparehe control (Fig. 8).

A.Pods —m—Agat B.Seeds —W—Agat
—&—Damant| | _ A— Diamant
s 0 E
5 £ -20
£ 20 5
© -40 S -40
5 o
< -60 L -60 -
5 -80 8 -80 1
#-100 {G-100 -
Control 50%Spoils 100%Spoils Control 50%Spoils 100%Spoils

Fig. 8.The influence of heavy metals from 50% spoils &4 spoils on pod (A) and
seed (B) production of soybean plants, Agat and Brarvs.

The plants of both soybean cultivars had a pergentsf undeveloped
seeds, smaller than the percentage of developeds sgggg. 9). The highest
percentage (41%) of undeveloped seeds was recdadethe Agat cv. plants
cultivated in 50% spoils. The control plants of B&nt cv. and those cultivated in
100% spoils had a higher percentage of undevelepeds (34 and 33%, respectively)
than the plants of Agat cv. cultivated in the cep@nding variants (25 and 27%,
respectively).

Although the soybean cultivars Agat and Diamantagran 100% spoils
reached the maturity and fructified, the numbepofls and seeds was low when
compared to the control. There was an averagepdda/plant for both cultivars,
compared to 11 pods/plant for Agat cv. control &npods/plant for Diamant cv.
control. There was an average of 4 seeds/plant, &gaand 5 seeds/plant, Diamant
cv., compared to 28 and 25 seeds/plant, respegtifaelcontrol.

Our results suggest not only the reduction of thxeity of heavy metals from
spoils by mixing the spoils with soil, but alsatiansilation of growth. This was observed
in the soybean plants cultivated in 50% spoils.s€hglants had a better growth even
when compared to the control. In addition, the nemab pods and seeds exhibited little
decrease, though the percentage of undevelopesiisesshsed.
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A. Agat B. Diamant

@bs Soil @bs
mUS mUS

Soil
25%

66%
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50% Spoils 50% Spoils

41%

59%

69%

100% Spoils 100% Spoils
27% 33%

73% 67%

F i g. 9.The percentage of developed (DS) and undevelopei$ $6S) from the pods of
soybean plants, Agat and Diamant cvs., grown ifovssr experimental variants.

Conclusions. 1. For both studied soybean cultivars, Agat aratriant, the
percentage of germinated seeds in 100% spoils vgds Mhis may suggest that
heavy metals from spoils do not negatively affemtds germination. The sandy
consistency of spoils could explain this high patage. The lowest percentage of
germinated seeds was found in 50% spoils, for bojbean cultivars.

2. The growth of both soybean cultivar plants galitd in 100% spoils
was strongly inhibited. The growth of plants in 508poils was stimulated,
particularly in the case of Diamant dw. all the experimental variants the Diamant
cv. plants had a better growth than those of Agat c
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3. The elongation of the plant roots cultivatedl0% spoils was much
inhibited, in the case of both Agat and Diamant. cwdereas in 50% spoils this
inhibition was less marked. The inhibition of radbngation is higher for Agat cv.
plants in both spoil variants.

4. For both soybean cultivars studied in our experintee dry matter
amount in the leaves of plants cultivated in 10@ils increased. In the 50% spoll
variant this increase is diminished. The increakelrg matter amount did not
indicate a real increase of the biomass.

5. The soybean plants, Agat and Diamant cvs.,vaiéd on 100% spoils
reached maturity and fructified, but the numbempotls and seeds was very low
when compared to the control. The plants of Diamant cultivated on spoil
variants had a greater number of pods and seedshbaplants of Agat cv. from
the corresponding variants.

6. The effect of heavy metals and/or nutrient deficy from Cavnic spoils
on the growth and seed production of soybean plaats reduced by mixing the
spoils with soil in equal percentages.

7. The Diamant cv. plants seemed to be more resistathe harmful
cultivation substratum represented by mine speiisn compared to the Agat cv. plants.

Acknowledgement$he author thanks Dr. Victor Bercea for the daiaation
of dry matter.
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BIOCHEMICAL ACTIVITY OF SOME URBAN SOILS IN EASTERN
SIBERIA

ELIZAVETA V. NAPRASNIKOVA" and VALERIAN A. SNYTKO*

SUMMARY. - Biochimical activity, assessed as urease activiyg determined in

soils of three East Siberian towns located in tiebdtkalia: Irkutsk, Shelekhov and
Sayansk. Unpolluted soils in the Olkhon Island lué Baikal Lake seved for
comparison. Ranges ofthe pH values for optimumsereativity were found to be
6.3-7.4 (in Olkhon Island soils), 7.3-7.9 (in Ikkitsoils), 7.5-8.3 (in Shelehkov
soils) and 7.0-7.8 (in Sayansk soils). At the spier at nearly the same pH, soil
urease activity presented the order: olkhon Istatmllutsk > Shelekov > Ssayansk.

For stuying biological activity in urban soils,zgtmological methods were
also applied. Thus, enzyme activities were measimmenbils of Warsaw (Poland)
[16], Trier and Bonn-Bad Godesberg (Germany) [Th]lu (Finland) [10], Brsten
(Germany) [3], Moscow (Russia) [11], Serpukhov (8as[12], Brno and Podoli
(Czech Republic) [13], Salzburg (Austria) [14], Kieostock, Eckeride, Halle/Saale

and Stuttgart (Germany) [4], Rostov-Don (Russi) [20v (Lemberg) (Ukraine) [5]
and in soils of the Siberian towns of Sharipov8]6lrkutsk and Shelekov [9] and
Sayansk [7].

In the present paper we describe the investigatiarried out for comparison
of biochemical activity, assessed as urease agtivitsoils of three towns (Irkutsk,
Shelekhov and Sayansk) located in Eastern Sibaridhe Prebaikalia and in
unpolluted soils in the Olkhon Island of the Baikake.

Site description. The town of Irkutsk is the biggest industrial tenin
Prebaikalia. It was founded some 300 years ago ovesf soils. The forests
surrounding this town are dominated by larch amdhbi

Shelekhov is a new town at 8 km from Irkutsk. Tioien is located on an
area of pine-larch forests and is affected by pafits (mainly fluoride) from an
aluminium smalter.

The town of Sayansk and the neighbouring areaspyca part of the
Irkutsk-Cheremkhovo plain. The soils on this plaie soddy-podzolic and gray
forest soils. The chemical factory "Sayanskkhimpremits many pollutants (polyvinyl
chloride dust, sulphur dioxide, nitrogen dioxide. et

The Olkhon Island in the Baikal Lake is considarafdolluted. The landscapes
here are natural, almost not disturbed by locahentc activity. The soils are
steppe and forest soils.

" Siberian Branch of the Russian Academy of Scietastitute of Geography, Ulanbatorskaya
Street 1, Irkutsk 664033, Russia. E-mail: root@srigk.ru
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Material and methods. In each of the four areas studied (the three towns
and the island), soil was sampled from the 1-11depth of many 25-frplots during
the vegetation period.

Soil pH was measured potantiometrically. Biochethiactivity of soils
was assessed by determination of urease activityrding to the method described
in [1]. Briefly, the soil sample amended with uieancubated. During incubation,
the soil urease catalysis of urea. The time (homeggssary for increasing air pH
(estimated with universal indicator paper) by 1.8-2Zinits due to the evolved
ammonia is recorded. This time is inversely prdpogte to the urease activity.

The analytical data were subnitted to statisesaluation.

Results. Fig.1 shows that the soil pH range for optimumageeactivity is
different in the four areas. This pH range was &484in the Olkhon Island soils,
7.3-7.9 in the Irkutsk soils, 7.5-8.3 in the Shélek soils and 7.0-7.8 in the
Sayansk soils. Statistical evaluation of the rasuidicated positive correlation
between urease activity and pH of soils.

Fig.1 also shows that at the same pH or at n#aelgame pH urease activity
presented the order: Olkhon Island > Irkutsk > &ktebv > Sayansk. It is evident from
this order that the soils in Irkutsk, the oldesluistrial town in the Prebaikalia, are less
polluted than the soils of the newer towns of Stiele and Sayansk.

B:\S* B BAS = 1,727°pH? - 24.495°pH + 89,288 BAS, b BAS~ 3,218'pH? - 47,59"H + 1784
1 —1 3 - 16 75
AN S L
12 12 \
a‘ { / 8 \
N Z V4
4 ~N pd 4 ~ YL
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Fig.1. Relationship between biochemical (urease) activity pH of soils in
unpolluted and urban areas.
Biochemical activity of soils (BAS) was assessedrasase activity and expressed in
hours (h) necessary for increasing air pH by 1(baits.
1 - Olkhon Island. 2. Irkutsk. 3 - Shelekhov. 4y&ask.

56



BIOCHEMICAL ACTIVITY OF SOME URBAN SOILS IN EASTERNSIBERIA

Conclusions. 1. The range of optimum pHs of biochemical (urgase

activity was different in soils of the three urbemd the unpolluted areas studied.

2. Urease activity presented the order: unpollu@khon Island soils >

Irkutsk soils > Shelekhov soils > Sayansk sails.
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11.

REFERENCES

Aristovskaya, T.V., Chugunova, M.V.Ekspress-metod opredeleniya biologicheskoi
aktivnosti pochvy,Pochvovedenie”, No.11, 1989, 142-147.

Bezuglova, O., Gorbov, S., Morozov, |, Privalenkb, To a question about
urban soil mapping "Proc.First Int.Conf. on Soils of Urban, Induatri Traffic and
Mining Areas (Essen, 2000)t, 2000, 67-70.

Broll, G., Keplin, B., Bodendologische Untersuchungen auf statischen dahih,
"Verh.GesOkol.", 24, 1995, 385-389.

Machulla, G.,Microbial biomass and activity in soils developed man-made
substrates"Proc.First.Int.Conf. on Soilsof Urban, Industri@raffic and Mining Areas
(Essen, 2000)'3, 2000, 587-592.

Maryskevych, O., Shpakivska, Soil enzymes and soil microbial activity as
indicators of soil quality in the urban soilsProc. First Int. Conf. on Soils of Urban,
Industrial, Traffic and Mining Areas (Essen, 200@)"2000, 869-873.

Naprasnikova, E.VQsnovnye podkhody, metody i rezul'taty izuchenggebnyckh svoistv
pochv Sharypovskogo promuzla (zona KATEKA), Ekologicheskie Problemy
Urbanizirovannykh Territorjipp.105-113, Inst. Geogr., Irkutsk, 1998.

Naprasnikova, E.V., Biodiagnostika pochv antropogennykh geosistem,
"Geogr.Prirodn. Resursy", No.1, 2001, 55-59.

Naprasnikova, E.V., Makarova, A.P.Sanitarno-mikrobiologicheskaya i
biokhimicheskaya kharakteristika pochv v usloviyakbanizatsii, "Gigiena Sanit.", No.3,
1999, 15-17.

Naprasnikova, E.V., Snytko, V.AEstestvennaya i antropogennaya izmenchivost'
svoistv pochv Pribaikal'ya: biokhimicheskii aspektSnytko, V.A., Szczypek, T.
(Eds.),Sovremennoe Prirodopol'zovanie i Tekhnogennye Fssygap. 104-107, Inst.
Geogr., Irkutsk - Univ. Silesia, Sosnowiec, 1999.

Ohtonen, R., LAhdesmaki, P., Markkola, A.Mellulase activity in forest
humus along an industrial pollution gradient in @uinorthern Finland "Soil Biol.
Biochem.",26, 1994, 97-101.

Semenov, AM., Batomunkueva, B.P., Nizovtseva, D.Nanikov, N.S.
Method of determination of cellulase activity inls@nd microbial cultures, and its
calibration”, J.Microbiol. Methods"24, 1996, 259-267.

57



12.

13.

14.

15.

16.

58

E.V. NAPRASNIKOVA, V.A. SNYTKO

Sidorenko, N.N,, Lysak, L.V. Kozhevin, P.A. Zvyagggv, D.G.Osobennosti
mikrobnykh kompleksov gorodskikh pochW¥estn. Mosk Gos. Univ., Ser.17.
Pochvovedenie", No.2, 1998, 45-49.

Tesaova, M., Sroubkova, E., Zahora, J., DuSek, L., VbkulJ,
Kordiovsky, R., Filip, Z.,An international approach to assess soil quality by
biological methods: Experience fromantropogenicalffected grassland soils in the
Czech Republic/Poster Symp., No.37, £6Congr.Mondial Sci. Sol (Montpellier,
1998), 6 pp. +Réé<2, 1998, 684.

Tscherko, D., Kandeler, EClassification and monitoring of soil microbial
biomass, N-mineralization and enzyme activitiesntlicate environmental changes
"Bodenkultur",50 (4), 1999, 215-226.

Weritz, N., Schréder, D.Die Bewertung mikrobieller Aktivitdten in Stadtbtdas
Beitrag zum stadtischen Bodenschlit4itt. Deutsch. Bodenk. Ges.61, 1990, 149-152.

Zimmy, H., Zukowska-Wieszczek, Drhe effect of inorganic fertilization oin the
enzymatic activity of soils of urban lawfiBplish Ecol. Stud."9, 1983, 131-142.



STUDIA UNIVERSITATIS BABES-BOLYAI, BIOLOGIA, XLVII, 2, 2002

THE PRESENCE OF SULPHATE-REDUCING BACTERIA IN THE
BOTTOM SEDIMENTS OF THE ROMANIAN BLACK SEA AREA

ELENA STOICA ", MIHAIL DR AGAN-BULARDA** and JAN KUEVER***

SUMMARY. — Seven strains (EtBut, But, But, Lag, Isoh, Benz) of Gram-
negative, mesophilic, nonsporing sulphate-redubiagteria were isolated from
bottom sediments of the Romanian Black Sea coawilysis of partial 16S
rDNA sequences, obtained from pure cultures o&fedl strains by PCR, revealed
that all strains belonged to tide subclass oProteobacteriaThree strains (Byt
Buts, Lag) were morphologically and nutritionally similarcéording to their
16S rDNA sequences, the isolates were affiliatetth wie following species:
Desulfofrigus fragile(But;, But;, Lac, 97.9-98% similarity) Desulfovibrio
acrylicus (Et;, 98% similarity),Desulfobacterium autotrophicuifBut,, 99%
similarity), Desulfobacterium niacin{lsob;, 99% similarity). Strain Benz
represents a new species of the gdnasulfobaculaand had 96% sequence
similarity to the previously described species.sTisi a first description of the
diversity (community structure) of sulphate-redgcimacteria from the marine
sediments of the Romanian Black Sea coast by nlatgeghniques.

The composition of bacterial communities of estussi and coastal
regions is largely unknown, despite the substantigls many coastal bacteria play
in biogeochemical cycles and the potential utilipgf such bacteria for
bioremediation and other biotechnological applmasi The lack of knowledge of
this important group of microorganisms can be latted directly to their low
cultivability by standard microbiological techniguand to a reluctance on the part
of marine microbiologists to study the small, poity unrepresentative group of
bacteria that can be readily cultured from coamtaas [16].

The increasingly routine use of culture-independe@@R-based methods
(16S rDNA sequence comparison) in recent reseaashidd to isolation of novel
microorganisms (previously unsequenced and possiityltured). These methods
have been applied for identification of the groupsalphate-reducing bacteria
(SRB) [31].

Although several of marine bacteria have been tiedlaluring the last
years, little or nothing is known about their fupoil and ecological roles. Most
recent reports on bacterial communities are comcepnimarily with the number of
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species potentially present in different habitatsl only a few reports concern the
actual abundance of specific bacteria or their chpa the environment [5, 12, 13].

Increasing eutrophication of marine coastal areaserptes a higher
primary production in the photic zone. The organatter produced is accumulated
mainly in the bottom sediments, which provide aobgr conditions as a result of
the active consumption of oxygen by heterotrophiganisms [22]. Under such
environmental conditions the process of sulphad@aton plays a key part in the
mineralisation of organic matter. According to Joggsen [18], over 50% of
the accumulated organic matter becomes mineralisgmhstal and shelf sediments.

Mesophilic marine sulphate-reducing bacteria (SRBiich form a phyloge-
netically distinct group within thélelta subclasof Proteobacteria make up an
ecologically and morphologically heterogeneous grotimicroorganisms [4].

The main property of those either obligate or ftatile anaerobic
bacterial populations is their active use of sulphas a final electron acceptor
during anaerobic respiration. The final produdhis respiration is hydrogen sulphide,
which is discharged into the environment. Whereceoitrations of KS are very
high, this can penetrate SRB cell membranes and ithpedes their metabolic
activity [22].

SRB utilise a very wide spectrum of different lowolecular organic
compounds (lactate, acetate, propionate, succipgteyate, ethanol, aliphatic acids,
sugars, amino acids, indole, nicotinic acid) astebm donors, and also as carbon
and energy sources. In general, the most verdatlates from various marine
habitats were originally classified as members tef generaDesulfobacterium,
Desulfobacula, Desulfococcu®esulfonema Desulfosarcina, Desulfospirand
Desulfotignum2, 3, 6, 15, 20, 24, 27, 29-33]. Members of teawugDesulfobacula
are characteristically restricted to the utilisatiof short chain fatty acids and
simple organic compounds as electron donors, wheneambers of the genus
Desulfobacteriuntan also grow chemoautotrophically opadhd CQ [2, 3, 6, 20,
24, 27].

SRB, which generate large amounts of toxic hydrogidphide in aquatic
ecosystems, are important not only for ecologieabons. They are also vital from
the point of view of the economy. This primarilyno@rns the petroleum industries,
which use immense amounts of seawater in theimt@olies while recovering oil
from under the sea bed. A large amount of SRB naage the oll

and gas to acidify, the piping to corrode and téininstallations to
become clogged [4]. Owing to their quite considéradcological and economic
importance, SRB have become recently a populaedLdd]scientific investigations [22].

Although it is well known that sulphatereductioraiglominant process for
carbon mineralisation in the Black Sea, no isolatesulphate-reducing bacteria
obtained from this habitat have been describedpibeshe obviously important
position of SRB in the functioning of marine ecdsyss, data concerning them in
coastal areas of the Black Sea are completely dgckiherefore, the aim of the
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present study was the description of SRB diveiisitthe marine sediments of the
Romanian Black Sea coast by molecular techniquedeeinto account the limited
data available on the abundance of the above-nmati&RB genera in marine
sediments [21, 26], we conducted in addition a M@hbst probable number)

approach with different substrates for estimatinge tnumber of different

populations of marine sulphate-reducing bacteria.

Materials and methods. Sampling siteThe investigations were carried
out in the southern part of the Romanian Black &east, in spring 2001. The
sampling station was located at a distance to sbbr80 marine miles (East
ConstanRa site, 440' N/2922' E) (Fig. 1). This coastal area is strongly etfid by
inflow of riverine waters (Danube) and by wastewaléscharges, which carry
large amounts of inorganic nutrients and organittenanto the sea. During the last
three decades, the inputs of inorganic nutrients@ganic matter have led to the
increase of the frequency and amplitude of algabinis and to the accumulation of
organic matter in the bottom sediments, followed grgducing of hypoxia or,
occasionally, of anoxia. Between 1970 and 1974 rfwseason) the mean values of
dissolved oxygen, recorded at the East Constarza laave decreased for the entire
water layer [7, 8]. From 1975 (characteristically the period of May-September),
it was observed the decline of dissolved oxygeaqfiently less than 3.0 éfh
equivalent to 50% saturation) in the entire 0-5Qayer, particularly below the
thermocline. This reduction in dissolved oxygen tiessilted in the mass mortalities of
benthic communities. In good agreement with aldabim frequency and intensity
reduction, suboxic areas in the Romanian shelf westicted after 1990 [8-11].

Source of organismsThe strains were isolated in pure culture from
enrichment cultures inoculated with anaerobic rsedit collected from offshore
site (East Constanf3a) at a water depth of 50 m.

Culture methods and medtnrichment cultures were obtained by inoculating
medium with 1 crfisediment. A mineral basal medium prepared asrithescby
Widdel and B ak [31] was used for enrichment, isotatand routine culture
work. As electron acceptor 28 mM of sterile sodiaoiphate, equivalent to the
concentration in seawater, was added from a 1 kksolution. Different substrates
were added as the organic carbon/energy soumetsta (10 mM), lactate (10 mM),
butyrate (10 mM), isobutyrate (5 mM), ethanol (181 propionate (10 mM),
benzoate (2 mM), formate (10 mM), hexadecanoataeNl). FeSQ (0.2 mM) was
used as an indicator of sulphate reduction: a blee® precipitation indicated
sulphide formation. The cultures were incubate2BaC in the dark for about 3 weeks.

Viable counts of sulphate-reducing bacteria werterd@ned by most
probable number (MPN) counts [1]. For MPN enumergtithe sediment sample
was used as inoculum and the substrates for tferetit MPN enumeration were
the compounds specified above.
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Fig.1. Location of the sampling site (East Constanf3acatti

Isolation of bacteriaPure cultures were obtained by repeated deep agar
dilution series [31]. To check purity, the isolategsre inoculated into media with
0.1% yeast extract plus;Hformate, lactate, pyruvate or sugars as substrafeer
incubation the cultures were examined microscolyical

Substrate utilisation tesfThe ability to oxidise and grow on different
organic compounds was tested by using the mediuth thie compounds (as
electron donors) as described above. To test thabdéy of autotrophic growth,
cultures were grown under a headspace of 8Q%0% CQ at an overpressure of
101.3 kPa. Samples containing no electron doneedeas controls.

PCR amplification and sequencing of the 16S rRNAegBo amplify the
almost complete 16S rRNA encoding gene (1,500 bmtrains, primers GM3F
and GM4R were used in a 35-cycle PCR with an aimmgaémperature of 40C
[23]. PCR products were purified by using the QliguSpin PCR purification kit
(Qiagen, Inc., Chatsworth, Calif.) as describedhgymanufacturer. THEaqg Dyedeoxy
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Terminator Cycle Sequencing kit (Applied BiosysteifRgster, Calif.) was used to
directly sequence the PCR products according toptia¢ocol provided by the
manufacturer. The sequencing primers have beerridedcreviously [20]. The
sequence reaction mixtures were electrophoreseaahofpplied Biosystems 373S
DNA sequencer.

Phylogenetic analyses of 16S rRNA gene sequenee Ta sequences
were loaded into the 16S rRNA sequence data bagecdfechnical University of
Munich using the program package ARB. The tool ARBIGN was used for
sequence alignment. The alignment was visuallydasa and corrected manually.
Tree topologies were evaluated by performing maxrimarsimony, neighbour
joining, and maximum likelihood analysis with diféat sets of filters. Only sequences
with at least 1200 nucleotides were used for theutation of different trees. The
partial sequence of strain | was added to the mdoocted tree by applying
parsimony criteria without allowing changes in therall

tree topology. The strain designations and nuaeosiequence accession
numbers which were not included in the ARB datalaaseas followsDesulfobacula
toluolica’” DSM 7467, X70593Desulfobacula phenoli&aDSM 3384, AJ237606;
Desulfospira joergenseniiDSM 10085, X99637Desulfotignum balticungstrain
Sax), DSM 7044, AF233370Desulfobacterium autotrophicurdSM 33823,
HRM,; Desulfobacterium niaciniDSM 2650* Desulfofrigus fragile,DSM
234572 LS,21; Desulfovibrio acrylicuSM 10141™ wW218.

Results. Physiological and morphological propertiedsing the organic
compounds as described above seven mesophilicatalipbducing bacteria were
isolated: Ef, But;, But, But, Lag, Isoh, Benz. Morphological caracterisation of
the isolated strains determined by light microscopyealed that all strains were
motile, single or in chain formed oval to vibriogd-shaped cells (Fig. 2). Three
strains (Butl, But3, Lacl) were morphologically andtritionally similar. All
sulphate-reducers were mesophilic, Gram-negativee Tphysiological and
morphological properties of the isolated strairesleted in Tablel.

A significant production of k& by sulphate reduction was observed after
2-3 weeks of incubation (at 28 °C in the dark) wéitetate, propionate, lactate,
butyrate and benzoate as an electron donor andrcadurce. For the other five
compounds sulphide production occurred after athonbnth. During isolation and
cultivation best growth was observed on acetatepipnate, hexadecanoate,
benzoate, butyrate, lactate, ethanol (Table 2).

Phylogenetic analysisThe phylogenetic affiliation of the isolated SRB
was determined according to a partial 16S rDNA eeging. They were most
closely affiliated with the gener@esulfovibriq Desulfofrigus Desulfobacterium
andDesulfobaculgl, 3, 2 and 1 strain, respectively).

The phylogenetic affiliation of the seven isolastrhins according to their
partial 16S rDNA sequence and phylogenetic posii@nown in Table 3 and Fig. 3.

63



E. STOICA, M. DRAGAN-BULARDA, J. KUEVER

F i g.2.Phase - contrast photomicrographs of
a) Desulfovibrio acrylicustrain Ef

b) Desulfofrigusfragile strains But, Bug, Lag

c) Desulfobacterium autotrophicustrain Bug

d) Desulfobacterium niacirstrain Isoh

e) Desulfobacula sp. nostrain Beng

Bar -5 pum.

64



SULPHATE-REDUCING BACTERIA IN SEDIMENTS OF THE ROMAIAN BLACK SEA AREA

‘PmoId ou - ‘ymoid poos - + ‘ymold siydonomne- 4

yudwaambau

SUIWBIA surwelA SureA SUIIE)IA SUIweyA SUIeRIA SurwelA 10)08} IMoID

+ + - + + - - anyding

+ + + + + + + (A gg) areyding

:s103dadde w09y

deantAd aeanuAd areanikd eanikd areaniAd oreaniAd aeanukd 1UO YIMOIZ AN BIUIULID

+ + = + + + + oueing

+ + + + + + + (0122419

+ + - + + - = sjeozuag

- - - - - - - JB[RIN

+ + . = = + + 9JeuIdINg

4 % # + + + + Jlerewn g

+ + + + + + + Atk

£ + + + + + + 1e10B]

+ + 2 s - + + [oueg

14 zror'y 4 'y 91°01 ‘v ol 'y - swoie ) : pioe Aneg

= + + - - - = Je1kInqosy

+ - = + + + o aerking

+ = + + + + - ALY

- - + - - + - reuordorg

- - - - - 4 - JleuLIo]

- - - - wh - - ‘00/*™H

:SI0UOP U0

+ + + + + + + Ao

8T 6T LT-81 LT-81 9T-0¢ LT-81 0¢ - 8¢ (90) 2ameradway fewndo

E-CXSI-1 £X61 CrTEX80 TY-TEX80 BT-S1XEI-L0 TPTEX80 S-80 X £1-60 (wl) Y3ud] x ypij

suorsnyout suoIsn{oul S[[29 jo suoisnjout

[190 padeys-por S[[99 P102200 dHd Pim GHd Pim uteyd 10 o[3urs GHd yim 1190 padeys

PIAIND O] [BAQ  ISOWE 10 [BAQ) 1129 padeys-poy 1199 padeys-poy  $[[e0 padeys [eAQ 1199 padeys-poy -pilouqia 01 [endg K3ojoydiop
('zuag urea)s) ('qos| uiea)s) (Yae] uteays) (fjng urens) (9ng ureas) (Yyng urejs) ("3 ureays)

aou *ds 1nuoviu apsnaf ansnaf wnorydo.ajoinn nsvaf sno1daon
pnonqofinsaq  421onqofinsaq snsfofinsaq snsLfofinsaq 42100q0finsaq snarifofinsaq onquaofinsaq dpsLRRIRYD

[ 21951

SJUIWIIPIS W0}}0( Y} JO SUONNIP NJIA Wo1j

paje[osI eLIdYdEq Suronpaa-aeydns jo sanaadoad [esrdojoisAyd pue [edr3ojoydaoy]

65



E. STOICA, M. DRAGAN-BULARDA, J. KUEVER

Table 2
Phylogenetic affiliation of the 7 isolates accordig to their partial
16S rDNA sequencéprimer GM3F: 5'- AGAGTTTGAT Ca/c TGGC - 3’
and GM4R: 3'-TCCAGCATTGTTCCAT-5")

Isolate Close relative from databank % similarity Genbank accession no.
Et Desulfovibrio acrylicus w218
DSM 10141™ 98
But; Desulfofrigus fragile
DSM 12345™ 97.9 LS,21
But, Desulfobacterium autotrophicum
DSM 3382°) 99 HRM,
Buts Desulfofrigus fragile LS,21
DSM 12345™ 98
Lac, Desulfofrigus fragile LS,21
DSM 12345™ 98
Isoby, Desulfobacterium niacinii 99
DSM 2650 -
Benz Desulfobacula toluolica 96 X70593
DSM 7467°

1) van der Maareletal [28]
2) Knoblauchetal [19]
3) Bryschetal[6]
4) ImhoffandPfennig [17]
5) Rabusetal [25]
Table 3

MPN counts of sulphate-reducing bacteria with diffeent
substrates in sediment samples

SUBSTRATE MPN / G WET SEDIMENT
Acetate (10 mM) 0.24 x 10
Lactate (10 mM 0.17 x 0
Butyrate (10 mM) 0.28 x 0
Benzoate (2 mM) 0.14 x ¥o
Ethanol (10 mM) 0.14 x 0
Propionate (10 mM 0.14x %0
Formate (10 mM) 0.072 x #0
Hexadecanoate (1 mM) 0.17 x*10

Discussion.In marine ecosystems, particularly in coastal zameks estuaries,
sulphate-reducing bacteria play a key role in thphsir cycle and organic matter
decomposition [14, 15]. Marine bottom sedimentsvidi® an optimum environment
for these microorganisms.

All strains isolated in this study were mesophititssimilatory sulphate-
reducing bacteria. Surprinsingly, we isolated frthis coastal temperate sediment
the speciedDesulfofrigus fragile.This bacterium, isolated initial by van der
Maarel et al[28] from an artic sediment, has the ability towrat 4°C. Its
presence in our sampling site could be an adaptatiocchanging environmental
conditions and this strain seems to be psychraotenot psychrophilic.
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SRB numbers in the bottom sediments of the studg éeast Constanf3a,
50 m deep) ranged between x12* and 0.24x10° cells per g wet sediment.
Table 2 illustrates the numbers of viable sulphatkicing bacteria incubated on
different organic substrates as sources of elesteord of energy and carbon in
sulphate reduction. The MPN dilution series in #iisdy were incubated with eight
different substrates to encompass a broad varfeBR® populations. Some of the
most common fermentation products in marine sedisjesuch as acetate,
propionate, butyrate and lactate were used. Akkdhsubstrates are known to be
used by pure cultures of SRB [30]. The data shat 8RB inhabiting the bottom
sediments of this particular area of the RomaBiatck Sea coast were able to use
all organic substrates as electron donors andra@rcand energy sources. At the
same time, it was found that the different physiatal groups of SRB inhabiting
the bottom sediment preferred various forms of mig&arbon. Acetate-utilising
bacteria were present in the greatest number IPAMPN/g sediment). Propionate
and hexadecanoate were also optimum substratebef@RB in sediments, while
lactate-, ethanol-, formate- and butyrate-utilisivacteria were present in lower
numbers (Table 2). Variations in these physioldgg®ups of SRB indicate a
significant heterogeneity of this bottom sediment.

Our preliminary study showed high numbers of ansier®&RB in the
upper layer of sediment from the continental shélthe Black Sea. The presence
of these bacteria in the Romanian continental stfelflack Sea (50 m depth) can
be explained as a consequence of eutrophicatiorindptecent decades, the Black
Sea has become seriously influenced by anthropogenirces. Large quantities of
inorganic and organic compounds have been intratlbgeivers and by industrial
and domestic discharges. A lot of organic mategigtered in the sediment. The
final mineralisation of carbon might occur in tleglnent and not in the water column.
Our results demonstrated that SRB were importantddoon mineralisation in the
sediment from the Black Sea shelf area, leadirfgrimation of hydrogen sulphide
in the shelf bottom waters which resulted in hypoxnd, occasionally, in anoxia.

Conclusions. 1. Our attempts to enrich and cultivate the SRBnfrihe
Romanian Black Sea coast were successful.

2. Seven strains of SRB were isolated from coastiiments (Romanian Black
Sea sector) and identified Besulfofrigus fragile, Desulfobacterium autotropinia,
Desulfobacterium niacini, Desulfovibrio acrylicusing molecular techniques.

3. An unexpected result of this study was the tgmtain pure culture of a
novel marine sulphate-reducing bacterium belongindpe genu®esulfobacula

4. Our preliminary study showed high numbers ofeanlic SRB in the
upper layer of sediment from the continental sh#lfBlack Sea. The results
presented in this paper may contribute to the esgtian of the role of SRB in the
process of organic matter destruction in the botsmdiments of the Romanian
Black Sea sector and formation of hydrogen sulpliidéhe shelf bottom waters
which results in hypoxia or, occasionally, in arsxi
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RECENZII - BOOK REVIEWS

Mirco Grimm, Robert Jones and tidisciplinary approach. Therefore, soil sci-
Luca Montanarellasoil Erosion Risk  entists must work increasingly with scien-
in Europe, European Commission, Joint tists from other disciplines, for example
Research Centre, Institute for Environmentbiologists, geologists, chemists, mathema-
and Sustainability, European Soil Bureau,ticians, statisticians, ecologists, social sci-
Ispra (Varese), Italy, 2002, IV + 40 pagesentists and economists to address the prob-
(of A4 format), including 18 figures and 3 lem of soil erosion. We should like to add
tables. to this recommendation that a stronger
collaboration among specialists in different
The volume is structured into Con- domains of soil science (soil biologists in-
tants, Summary, Introduction, chapters en-cluding soil microbiologists, soil biochem-
titted "Processes of soil erosion”, "Assess-ists including soil enzymologists, soil
ing soil erosion risk", "Indicators of soil chemists and soil physisists) is also needed.
erosion”, Conclusions an recommenda-Our recommendation is supported even by
tions, References and Glossary. the chapter "Indicators of soil erosion”, in
It is well documented in the volume which there is no word on the microbial
that soil erosion by water is a widespreadand enzymatic indicators of the soil erodi-
problem throughout Europe. Thus, waterbility and of the efficiency of the measures
erosion causing loss of topsoil and terraintaken for rehabilitation of eroded soils. We
deformation affects 52.3% of soils in Europe,mention here that results of the first enzy-
including the European part of the former mological study of the soil covering a hill-
Soviet Union. slope prone to erosion were published
A detailed description is devoted to nearly 50 years ago in Germany (Koepf,
soil erosion risk assessment. Seven recerit054).
approaches to this assessment are compre- Soil Erosion Risk in Europe is a valu-
hensively charactherised and advantages anable source of information for all scientists,
limitations of each approach are specified. technologists and decision makers inter-
It is emphasised in the Conclusionsested in preventing and combating soil ero-
and recommendations that soil erosion,sion in Europe and elsewhere.
being a complex problem, requires a mul STEFAN KISS

G.A. Evdokimova, LV. Zenkova, V.N. The book is structured into Introduc-
Pereverzev, Biodinamika protsessov  tion; Chapter 1, "Conditions of the investi-
trandformatsi organicheskogo veshchestvav ~ gations" (Characteristics of the climate;
pochvakh Severnoi Fennoskandii (Bioo  Meteorological conditions in the years of
dynamics of the Transformation Processes of ~ the investigations; Objects and methods of
Organic Subgtance in Soils of Northern Fenno- the investigations); Chapter 2, "Character-
scandia), Kol'ski Nauchnyi Tsentr, Rossiiskaya istics of soils" (Podzolic soils: Content of
Akademiya Nauk (Kola Science Centre, heavy metals in podzolic soils; Peat soils);
Russian Academy of Sciences), Apatity, 2002 Chapter 3, "Anthropogenic impact on the
154 pages, including 41 figures and 39biot of soils" (Industrial impact on micro-
tables in the text. organisms; Agricultural impact on micro-
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organisms; Fauna of invertebrates in natuand 2) and Moncheegorsk (plot 3) and in
ral podzols; Industrial impact on inverte- Northern Norway, namely on the territory
brates); Chapter 4, "Transformation of of the Experimental Centre Svanhovd
plant resudues in soil" (Intensity of the de- (plots 4-6) and in the vicinity of the city of
composition of plant residues; Changes inSibotn, Troms region (plots 7 and 8).
the chemical composition of plant residues Decomposition of plant residues was
during their decomposition; Humus sub- studied on each plot. in addition, the impact
stances of the decomposing plant residuesyf pollutants emitted from nonferrous met-
Microorganism of plant residues in forest allurgical plants was also assessed, on plots
podzols; Microorganisms of plant residues3 and 4, using the unpolluted plot 7 for
in cultivated soils; Invertebrates of plant comparison.
residues in forest podzols); Chapter 5, The results obtained are valuable con-
"Natural and antropogenic peculiarities of tributions to a better understanding of the
the interaction between soil microorgan- processes of the decomposition of plant
isms and invertebrates during transforma-residues under different climatic conditions
tion of plant residues in soils of Northern and of the impact of heavy metal pollution
Fennoscandia”; Conclusions; referencen these processes.
(177 papers cited); Appendices (7 tables); The book constitutes a useful source
Contents. of information for students and specialists
The investigations described in the in soil micronbiology, zoology, biochemis-
book were carried out during the vegetationtry and chemistry as well as for scientists,
period of three years (1997-1999). Experi-technologists and decision makers inter-
mental plots were installed in the Mur- ested in studying and preventing environ-
mansk region (Kola peninsula), namely in metntal pollution.
the vicinity of the cities of Apatity (plots 1 STEFAN KISS
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