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STUDIA UNIVERSITATIS BABES-BOLYAI, BIOLOGIA, XLV, 2, 2000

APLICATIILE EMBRIOGENEZEI SOMATICE

*

CONSTANTIN DELIU *, CORNELIA MUNTEANU-DELIU ™,
ANCA BUTIUC-KEUL "~ si SIMONA WAGNER *

SUMMARY. — Applications of Somatic EmbryogenesisThe manipulation
of plant cell and tissue cultures to produce sanatibryos efficiently is one
of the keystones of the new technologies that gviflatly change the way
crops are planted (as synthetic seeds) and gdlyetittered in the future.
Gene transfer into embryogenic plant cells is dirednallenging conventional
plant breeding, and has become an indispensablfotayop improvement.
Genetic transformation of somatic embryos, largéesgroduction of somatic
embryos in bioreactors, mass propagation, syntsetic and fluid drilling
and cryopreservation of somatic embryos are sontteecdipplications which
have attracted much attention. These recent deweluis are summarised in
this review.

1. Introducere

Realizarea unei strategii pentruaninea productiviltii plantelor a fost
considerat esemiala pentru agricultdr doar in ultimul timp. Procedeele realizate
vitro in scopul manipdtii diferertierii, cresterii si dezvolérii in care sunt incluse
producerea de plante haploide din culturi de antegenerarea plantelor din culturile
celulare, izolarea de protoplasiefuziunea lor sunt considerate cartp integrale
ale noii biotehnologii pe care o constituie culuide tesuturisi celule vegetale. Tn
acest sens, embriogeneza soraatiste consideraiastizi ca una dintre cele mai utile
cai, atat pentru multiplicarea palntelor, gsgpentru studiile care privesc producerea de
plante transgenice.

La plante, embriogeneza somatoate fi definii ca un proces de dezvoltare
a celulelor somatice, care Tn urma unor transortsiochimicesi morfologice vor
da natere unor sructuri aseimiatoare embrionului zigotic. Astfel, E m o n s [13]
defineste acest proces ca 0 dezvoltare a celulei somadiee urmedizun model
sau tipar de histodifer@ere pas la etapa find, respectiv cea de embrion matur.
in definitia dati de E m o n s [13] este inclusi formarea de tipare asémitoare
mutantilor zigotici letali si a celor care germineazprecoce [67], dar nu cuprinde
organogeneza, respectiv formarea afgali si/sau idacini din calusuri sau agregate
celulare. Tn acest context, formarea embrioniloedtidin celule somatice cultivate
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in vitro, si nu din zigot, poait denumirea dembriogenez somatid, iar embrionii

generd pe aceadtcale sunt denuniiembrioni somaticiAcesti embrioni sunt diploizi
si se deosebesc net prin ninnl lor de cromozomi dembrionii partenogenetici
(embrioni androgenetici sau ginogenetici).

Propagarean vitro este baz&tin mod normal pe inducerea gexii de
muguri multipli de pe explante de nogliiinternodii tulpinale. Totgi, metoda nu a
putut fi adaptat la anumii taxoni, iar pe de atparte rata prolifarii este mult
prea mi@ pentru a avea o utilitate practidn acest sens, inducerea embriogenezei
somaticein vitro atat la plante de lafgutilitate, catsi la cele foarte valoroase se
pare @ prezini mult mai multe avantaje, avand Tn vedeiieembrionii somatici
pot fi oltinuti Tn bioreactoare de capacitate mare. Cu toatetemesiai #man o
serie de probleme de rezolvat, dafgpiedicilor care se ivesc, fie de nattehnid, fie
de natux biologici. Astfel: 1. embriogeneza somatig capacitatea de a gte culturi
embriogene sunt determinate genetic [34]; din acestiv, embrionii somatici
indusi din cultivarii cei mai valorgi sau din hibrizii unor plante importante nu pot
fi crescui in condiii optime Tn bioreactoare; 2. imbitatirea produgei, creterii
si dezvoltrii anumitor embrioni somatici a fost asodiau mirirea hiperhidriciktii
(vitrificarea) [41], iar embrionii hiperhidrici stiranormali din punct de vedere
fiziologic si incapabili & ajungdi la maturitate [8]; 3. variabilitatea induprin culturile
detesuturi (variabilitatea somaclofippoate 8§ se produg si in plantele regenerate
din embrionii somatici; variantele somaclonalgg aum sunt cele de cafea [&0]
de palmierul de ulei [28], sunt mutaatabilisi pot devia de la fenotipul clonal prin
una sau mai multedsaturi, compromiand astfel utilitatea embriogenezei somatice
ca mijloc al propadyii [7].

Tn ultimul timp au fost fcute eforturi considerabile Th scopul studierii
factorilor care afecteazmbriogeneza somaticDe asemenea, au fost realizate studii
intensive privind ultrastructura embrionilor soroataspecte moleculare, transformarea
geneti@ si exprimarea genelor in embrionii somatici. Direugicdiile care se bucér
de o mare atgie pot fi enumerate: ginerea de plante transgenice din embrionii
somatici; producerea embrionilor pe sckarga, in bioreactoare; semeie sintetice
sau artificiale; se#marea embrionilor intr-o magluida si crioconservarea [64]. Tn
lucrarea de fid am realizat o scuitsintez a principalelor apliaé ale embriogenezei
somatice, amintite mai sus.

2. Transformarea geneti@ a embrionilor somatici si producerea de plante
transgenice

Desi ADN poate fi virtual introdus in orice celulvegetad, exist inc
anumite impedimente care privesc regenerarea fdamtensformate pe aceastale.
Aceste piedici biologice sunt legate de capacitaidalei de a &spunde atat la
introducerea de ADN 4iin Tn genomul ei, cafi la stimulii care induc regenerarea.
Pentru ca transformared aiba loc, celulele vegetale trebuid posede anumite
caracteristici: 1.#&dgina capacitatea de a exprima ADN introdus Tn elei2efna
competem pentru integrarea stabih ADN Tn genomul propriu; 3adie capabile
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de a regenera plante normale [12]. Embrionii sarnstint, in acest sens, un material
excelent pentru studiile de transformare gefiefiqpentru regenerarea de plante
transgenice.

In studiile de inginerie geneli@u fost utiliza si embrioni zigotici, rezultatele
ohtinute fiind Tn& sub ateptri. Unul dintre motive este faptul stadiile de dezvoltare
ale acestor embrioni difefn ceea ce prigte capacitatea lor de aspunde la stimulii
inducatori de calusuri embriogene [61].

Dintre metodele cel mai des utilizate pentru tramshrea genetic a
plantelor sunt citate: transfoamile mediate de\grobacterium37], microinjediile
[45] si bombardamentul cu microparticule [80].

Tn transforndrile mediate deAgrobacteriumse folosesc diferite tulpini de
astfel de bacterii ca vectori pentru introduceneai potiuni din ADN lor in genomul
plantei. Tesuturile planteianite sintetizeaz compyi fenolici specifici care induc n
Agrobacteriumexprimarea genelorir [25]. Exprimarea acestor gene are ca rezultat
formarea unei singure catene de ADN care estetignsiferat si integrati in genomul
plantelor. Problema majdrcare se ivge in cazul acestei metode de transformare
este specificitatea plantei gazgd a tesuturilor, asociétcu vectorii biologici.

In componeta culturilor celulare embriogene infpermanen$i mase celulare
preembriogene (MCPE), astfel ttansformarea implicinvariabil transferul de ADN
n celulele acestor agregate. In acest context; B a n [51] raportaicproembrionii
de Brassica napusderivai din microspori, au fost transformau Agrobacterium
tumefaciensAproximativ 29% din acgi proembrionii transform@ au regenerat
plante normale, rezistente la higromiciDe asemenea, au fost transformate cu succes
plante deMangifera indica prin cocultivarea MCPE (cu un diametru mai mic de
1000 ym) cu Agrobacterium tumefacien87]. Rezultatele ofinute au confirmat
faptul @, in toate celulele din embrionii somatici matugzdoltai din MCPE
transformate, se manifasgena GUS -glucuronidaz) introdug in celule prin
intermediul acestei bacterii. Tgiula toate plantele regenerate, atat din embrionii
transformé catsi din cei netransforma se obserw apariia fenomenului de vitrificare.

La Juglans regiainfectareaesuturilor embrionilor somatici cigrobacterium
tumefaciensa depins de stadiul de dezvoltare a acestoraelAstfa observatac
frecvena infegiilor este mult mai mare in cazul embrionilor f@atineri [38, 39].

Un alt procedeu bazat pe transformarea madieAgrobacteriumjn care
s-au utilizattesuturi excizate din cotiledoane imature pentranémea de embrioni
somatici deGlycine max a avut ca rezultat dberea primelor plante transgenice
din aceast specie [50]. Trei dintre plantele respectivéirtEau gena introdéagrin
aceast metodi, si anume genaeini cu o greutate molecufade 15 kD. Din pcate,
aceste plante transformate au fost hingedin ele nu a fost posikilregenerarea de
alte plante cu acelgiacaracteristici. Cu toate acestea, ceirpdin punct de vedere
teoretic, problema apaei formelor himere poate fi dégta prin utilizarea
embriogenezei repetitive.
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Recent, a fost pdsla punct o nodi metodi, mai eficiens, de infectare a
cormofitelor cuAgrobacterium denumii SAAT (engl. = Sonicated Assistédjro-
bacteriummediated Transformation)esuturile sau celulele recoltate din plante
intacte ori din culturin vitro, Th asocigie cu celule dé\grobacteriumau fost expuse,
pentru o perioadfoarte scutt de timp, la aunea ultrasunetelor. Exaniiile efectuate
la microscopul electronic au scos in evidefaptul @, Tn urma ultrasairii, in
peretele celulelor vegetale se forme#rarte multe canalicule, astfel mfectia cu
Agrobacteriurmva fi foarte mult gurat. Aceasi tehnologie permite ca din culturile de
suspensii embriogene infectate Agrobacteriumtumefacienssi se obina mult
mai multe clone stabilg nehimerice [77]. Prin utilizarea metodei amintit@i sus,

T ricksicolab. [77] au anuat un nou succes in lberea de plante transgenice
deGlycine maxdin MCPE cocultivate cu o tulpirde Agrobacterium tumefaciens

La Brassica napusdin embrionii somatici indgi din microsporisi injectai
cu ADN, s-au regenerat plante transformate. Tramsfeea a fost optify daé s-au
utilizat embrioni aflé Tn stadiul de dezvoltare cordiform [45]. Tgtudatoriti apariiei
noilor biotehnologii, aceasinetod se pare £a fost abandongtdeoarece este foarte
laborioad si are, ca rezultat, de foarte multe ori, formaregldnte himere.

Tehnologia transforamii biolistice sau a transfordrii genetice prin intermediul
bombardamentului celulelor vegetale cu micropaltige bazedizpe accelerarea
unor particule intr-un dispozitiv, din care suntedbr expulzate spre celulg
patrund prin peretele celular in interiorul lor. Migrarticulele, care au in jur de 1 umin
diametru, sunt confgonate in general din tungsten. Tnainte de a fizate, pe
suprafga lor se insereédzplasmida de ADN care se dsteea fi transferat Odat ce
ajunge in celdl ADN se desprinde de microparticuliese integreaz in genomul
acesteia [17]. Aceasetodi este superioarcelei in care se utilizeaAgrobacterium
ca vector de ADN, datoditabserei incompatibilititii biologice. Cu toate &si aceast
metod: are limite, deoarece particulelétquind doar in citeva straturi de celule, ea a
fost aplicai cu succes n culturi de suspensii embriogenezegaldin diferite specii de
plante. Astfel, in urma bombardamentului suspensginbriogene de soia cu gena GUS,
s-au ofinut clone GUS-pozitive, din care au regenerattplénansformate, nehimerice
[61]. De asemenea, rezultate remarcabile s-ainwbin urma bombardamentului,
cu microparticule ce cein gena pBI426 care codifiduziunea peptidelor dintre GUS
si NPTII (neomicinfosfotransferédy, al culturilor celulare embriogene Wéis sp. [29].
Rezultate favorabile s-au @it cu culturi embriogene deicea glaucatransformate
prin bombardament cu microparticule [11]. La acestituri, alegerea sistemului de
regenerare s-a dovedit a fi crugipentru olinerea de plante transgenice.

La Carica papayas-au olgnut plante transformate, rezistente la viroze, din
embrionii somatici, aff@ in diferite stadii de dezvoltare, bombaideu particule
incircate cu anumite gene [14]. Tgfuwitilizarea culturilor de suspensii embriogene
pentru transferul de ADN este limiatlatoriti eforturilor necesare pentru realizarea
unor astfel de culturi, precusi datoriti sterilitatii plantelor care regenereagin
culturile celulare "Btrane"si a apariei de anomalii morfologice [24, 35].
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3. Microaltoirea embrionilor somatici

Microaltoirea, o tehnit relativ nod, consi in grefarea apexului tulpinei
plantei mame la o plantutarira, crescut din semie germinate n congli aseptice.
In acest mod s-a rgiti rejuvenilizareasi eliminarea virusurilor la mai multe specii
de Citrus [44]. A g u il a rsi colab. [1] au aplicat aceastehni@ la embrionii
somatici deTheobroma cacaccare in condii normale se difereiazi foarte greu
in plante intregi [47]. Autorii mamnai au indus embriogeneza somatidin
segmente de cotiledoane cultivitevitro. Embrionii somatici maturi au fost greifén
incizii realizate la nivelul hipocotilelor plantuéa de trei &ptimani, germinate din
semirte. Embrionii grefd germinea dup trecerea plantulelor in sol, iar dup8
luni din ei s-au format da@Lplante care au inflorit. O astfel de biotehnolagi@utea fi
extingi la embrionii somatici care in mod normal nu serdiftiazi in plante.

4. Producerea de embrioni somatici pe scéidarga in bioreactoare

Micropropagarean vitro a plantelor ornamentale, medicinagie arborilor
forestieri ofe nu numai un mijloc de multiplicare a stocului éxig de germoplasin
dar estesi 0 metodi pentru conservarea plantelor importante din padectvedere
economic, a plantelor eitsi a celor rare, care sunt pe cale de disigarPentru
propagarea lor clonakste necesar un nanfoarte mare de plante, iar micropropagarea
convenionak are nevoie de un timp indelungat. Astfélesnbriogeneza somaiic
in vitro, Tn mediu lichid, este o cale mult mai econaimjt mai rapidi pentru
Tnmukirea unor astfel de plante intr-un sistem peasieaiga, industrial, de producere
de "semite artificiale".

In ultimii ani s-a remarcat un interes mai marepeivire la construirea
unor dispozitive in care culturile de suspensiulzek sau de embrioné poat fi
crescute in vase cu volum mult mai mang féecéat cel pe care il permite sistemul
vaselor agitate (vase conice rieate pe agitatoare rotative). Astfel de dispoaitiv
apar in literatura de specialitate sub diferiteudan: bioreactoare, biofermentatoare
sau fermentatoare, toate definesd elai aspect. Cu toateiénteresul manifestat a
fost mare, T e n @i colab. [75] remarcau faptubcmumirul de lucéri publicate Tn
care sunt descrise astfel de biotehnologii esteidds mic.

Pentru realizarea unui sistem de cultdn bioreactor sunt importén
anumii factori: densitatea celukusau a embrionilor, modelul vasului bioreactorului,
concentréda de oxigen dizolvat in mediul de culilOD), spumarea, precultivarea
celulelor embriogene etc. In acest sens, matirautori aétau ¢ necesarul de O
pentru crgterea embrionilor somatici este dependent de sdé8k Astfel, la
Euphorbia pulcherrimanivelul OD care promoveazmbriogeneza somaii@ste
de 60% [52], iar laMedicago sativale 70% [71].

Tipurile de bioreactoare care se utilizé#®z creterea culturilor celularei
a embrionilor somatici sunt diverse atat din puretvedere al volumului, cét al
sistemului de agitargi aerare a mediului de culturCel mai des utilizate sunt:
bioreactoare de tip cilindru rotativ cu aerare [A@ipreactoare cu mixare dabl
rotor cu palete sau agitator magnetiaerare [2, 49, 74].
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Pentru determinarea eficigm sistemului de cultivare in bioreactoare,
productivitatea acestora este adesea conipauatea a vaselor agitate (vase conice
mentinute pe agitatoare rotative orizontale). In geheatit cantitatea de biomas
celulag uscal, catsi regenerareai rata de conversie a embrionilor care se realizeaz
in bioreactor sunt mai mici decéat cele care sindn vasele agitate [23, 71]. De
exemplu, St u a rdi colab. [71] au aitat ¢ in, bioreactor, rata de conversie a
embrionilor somatici de lucefira fost de 2 — 3%, fade 30% céat se atinge in vase
agitate. Totsi, M o | | esi colab. [40] au comunicaticintr-un fermentator de 10 litri,
la care este cuplat un sistem de filtrare, agitresd oktina 0,7 x 16 It embrioni
somatici de morcov care se dezidh mod sincron (90% sunt embrioni in stadiu
de torpik), viabilitatea lor este de 100%, iar rata conv@rde 77%. De asemenea,
T e n gsi colab. [75], utilizdnd un bioreactor cu liftare der, au rejit s mireaséa
frecvena matufirii si germirarii embrionilor somatici de morcov, modificand
densitatea MCPE concentréa OD in fundie de etapele de dezvoltare ale embrionilor.
Pentru crgterea culturilor celulare vegetale s-au folositrbaxtoare cu o capacitate
cupring ntre 450 de litri [78ki 75.000 de litri [59]. Succese importante au fost
obtinutesi in cazul embrionilor somatici d@inus radiata[69] si de Piceasp. [73].

Din cele relatate reiese clat astfel de studii sunt foarte importante avand
in vedere & embrionii somatici sunt utilizain diverse scopuri, cum este cel al
obtinerii de plante transgenigede semire sintetice sau artificiale.

5. Embriogeneza somati# si semintele sintetice sau artificiale

Unul dintre cele mai importante aspecte economiceare embriogeneza
somati@ poate fi implicai este cel al fabrigii de semine sintetice sau artificiale.
Prima referire asupra posibilii utiliz arii embrionilor somatici sub forma de sen@n
sintetice Tn multiplicarea plantelor se considerapatine luiMurashige [42].
De atunci, pentru a se realiza un sistem vakahilabil de producere a semétor
sintetice au fost depuse eforturi considerabileiricaput planta cea mai des folasit
pentru realizarea unor astfel de semmia fostDaucus carotaapoi studiile s-au
extinssi la alte specii, atat ierboase géemnoase [20, 21, 31, 32, 53, 55 - 57, 66, 71].

Seminele sintetice pot fi definite ca embrioni somasgirsi Tntr-un anumit
stadiu de dezvoltare in care ei suni dp a fi utilizai pentru produga comercial
de plante [21]. Tn acest context exisbncepii diferite de clasificare a embrionilor
cu privire la faptul & ei pot fi folosii ca atare nuzi, sau incapgulan anumite matrici
sintetice, hidrata sau desicd In acest context, Ki i J a ni ¢ k [30] propun
urmatorul sistem de clasificare: 1. embrioni somatitata intr-un gel fluid [10];
2. embrioni somatici incapstilén gel de alginat [53]; 3. embrioni somatici desi
[20] si 4. embrioni somatici deshidraitai incapsulé in Polyox (oxid polietilenic
solubil in a@) [31, 32].

Dupi Friend[15ki J anic ksi colab. [26], semitele sintetice pot fi
grupate Tn patru clase: 1. embrioni somatici hitiraau desidaneinvelii (sau nuzi);
2. invelti si desicai (definitia se refex la embrionii inclyi intr-o picatura de oxid
de polietilera care este ulterior deshidrafat3. hidratd si incapsuld si 4. hidratai Tn
8
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interiorul unui gel fluid. Pentru a nu se crea cmiftrebuie & precizam faptul &
termenii de embrioni somatici neinyebau de embrioni hidradasunt sinonimisi
ca descriu, de fapt, acegatare, aceea de embrioni somatici praasgcoltai din
mediul lor de cultut si care cofin 0 anumid cantitate de ap

Producerea de senpin artificiale are o importaih deosebit in céateva
cazurisi anume: 1. cand plantele nu produc semjimar propagarea lor pe cale
vegetatid este impiedicaf 2. cand semiele sunt produse in cagtitmici si 3. cind
seminele sunt recalcitrante, respectiv germiraeaxtrem de greu sau chiar de loc,
astfel @ germoplasma nu poate fi consedvat

Tn obtinerea semitelor sintetice pe scaargi, industriafi, apar o serie de
impedimente dintre care unele sunt de riahiologica. Astfel, embrionii somatici
indusi din MCPE se afl in permanegd sub influema modificrilor nivelului
nutriertilor din mediul de cultut, modificari care pot conduce la apg@ai unor
difererte extreme n ceea ce prjte dezvoltarea lor. In acest sens, s-a obse#vat ¢
organele embrionilor, ajygnla un stadiu relativ de maturizare, se dezvoitetape
diferite, proces care are ca rezultat germinareagge, in care numaidicina sau
numai tulpina se formeamormal. Embrionii somatici prezihtadeseorsi anomalii
structuralesi anatomice, ga cum sunt formarea de cotiledoane multiple sacey i
meristeme apicale foarte tpudezvoltate [3]. Apatia unor astfel de fenomene se pare
ca se datoredizmai mult condiilor de cultugi decét factorilor intrinseci ai embrionilor
somatici. Pentru realizarea unui sistem de pro@uoelustrial a semirelor artificiale
este, de asemenea, necikgasincronizare a culturilor celulare embriogenatpe ca
embrionii somatici maturiasse formeze in mod uniform.

Una dintre cele mai semnificative difeterdintre embrionii somatigi cei
zigotici este lipsa fazei de latgrin cazul embrionilor somatici. Deshidratarea este
un proces important care are rol atat in inducer&gj in reglarea fazei de latgn
Embrionii zigotici din semite sunt capabili &reziste la deshidratare numai pe
timpul unei faze specifice, denuistadiu de tolerare a deshidirit[63]. Inainte
de deshidratare, metabolismul seteiar naturale este orientat cu pieere spre
sintezasi acumularea compilor de stocare, iar ddprehidratarea lor rezervele sunt
consumate pentru germinarea embrionului. Lipsa ast#el de faze la embrionii
somatici poate explica slaba lor germinare.

In literatura de specialitate, respectiv in uite editate n limba engléz
se utilizeaz in mod curent doi termeni, "quiescesit"dormant”, care de fapt definesc
acelai proces fiziologicsi anume starea de latéenDupi Be w | e ysi B 1 a ¢ k [6],
starea "quiescent”, care ar putea fi trddees o stare de repaus, este faza din care
embrionii i pot reveni prin simpla lor rehidratare, iar seade "dormant" (stare de
inactivitate sau late#) este faza in care embrionii, pentru ggeati germina, mai
au nevoie n afarde imbibtia lor cu ag si de tratamente termice.

Pentru ca embrionii somatici stre intr-o faZ de latefi aseninatoare cu
cea pe care o parcurg embrionii zigotici au fodicafe mai multe metode. Una
dintre ele condtin deshidratarea lor Tn anumite caidiPrimele studii in acest
sens au fost efectuate Baucus carotd27, 46]. Totyi, dezvoltarea de plante din
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astfel de embrioni somatici desica fost olinuta pentru prima datla Dactylis
glomerata[19, 20]. Succesul realigi de embrioni somatici deshidraitacare pot
si germineze dup o simph rehidratare, depinde de mai mdhctori cum sunt:
tolerana la desicare, faza de dezvoltare in care deraflelul umidittii relative a
aerului utilizat pentru deshidratage continutul final Tn af al acestor embrioni.
Capacitatea de a suprawiedesicérii poate fi mirita prin pretratamente cu acid
abscisic (ABA). Astfel, S e n a r a t rsiacolab. [65] afitau @&, dup@ un astfel de
tratament, embrionii somatici de lucérdeshidrata au rezistat un an de zile, dup
care au regenereat plante normale ntr-o prtapde 60%.

Embrionii somatici hidrata si neincapsulg pot fi utilizati pentru
multiplicarea unor plante ornamentale valoroasen cunt orhideele. Embrionii
somatici deshidrata neincapsulg sau ulterior incapsufiapot fi stocai pentru mai
mult timp ca atare. Embrionii somatici hidratsi incapsulé in matrici de natur
diferita pot fi seminai direct in @imant, in #isadnie si apoi in sere sau in camp. in
concluzie, semitele artificiale constau de fapt in embrioni somatidratai sau
deshidratg, nuzi sau incorpotain diverse matrici.

5.1. Embrionii somatici incapsulai in matrice de gel

Incapsularea embrionilor somatici pare a fi undreioele mai prongitoare
metode care permite sé&narea lor in sere sau in camp, deoarece nu nuhiai ¢
protejeaZ de #niri si de deshidratare, dagureaz manipularegi automatizarea
proceselor biotehnologice.

Incapsularea embrionilor somatici can®t includerea lor in stare hidratat
intr-o matrice de gel. Pentru incapsulare s-aizaitib serie de hidrogeluri: alginatul
de sodiusi de potasiu, gelritul, gelatina, caaragenanuligtetde sodiu, oxidul de
polietilerd etc. [57]. Cel mai frecvent se utilizéahidrogelul de alginat datodit
proprietitilor lui: vascozitate moderattoxicitate mi@, complexare (iatire) rapid.
Gelul de alginat mai prezibturmitoarele avantaje: protejeaembrionii somatici
mai bine decét alte hidrogeluri; ofgposibilitatea uneii sel¢ic calitative bazate pe
utilizarea unui sortator cu analizator de imaginimplicit, a reducerii prgului de
cost per unitate. De asemenea, in el pot fi incuserie de substgcum sunt
hidratii de carbon, nutrig anorganici, reglatori de gyeere, pesticidsi hife de
ciuperci cu care viitoarea plansi formeze micorize. Un astfel de inwelicare
protejeaZ si hraneste embrionul somatic, poate fi as@amt cu endospermul din
cazul embrionilor zigotici.

Tehnica ncapstati in gel de alginat, pe care am aplicat-ooi la embrionii
somatici de morcov hidratg9], este relativ simglsi destul de accesilil in prima
etap, am selectati recoltat embrionii afla in stadiul de torp#, prin trecerea
culturii de embrioni printr-o sitcu ochiurile de cca 1,8 mm in diametru. Apoi, ei
au fost plas@intr-o mixtua compud din mediulMurashige—-Skoog(MS)
[43], fara reglatori de crgere,si alginat de sodiu (2%), mixtiirautoclavat anterior.
In continuare, acest amestec a fost picurat irgolaie de CaGl.2H,0O (50 mM)
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care era agitatcu un agiatator magnetic. Fiecareapica contine unul sau doi
embrioni. Tn urma contactului dintre algirgtsoluia de clorui de calciu are loc
un schimb de ioni, cei de calciu luand locul celersodiu. In urma acestui schimb se
produce o complexare a alginatului care seégte, iar picturile se transforimin mici
sfere (sau capsule sferice) de alginat de calcinaliametru de 4 — 5 mm, in interiorul
carora se afl embrionii somatici de morcov (Fig. 1). Ele seédldn soldia de
CaCl}.2H,0 timp de 30 de minute, diigare se spalde mai multe ori cu mediul de
baz MS. Aceste sfere sau capsule in care suntsinetabrionii constituie semiale
sintetice. Pentru a determina freca@ede conversie a embrionilor incapsiylsferele
au fost inoculate pe medii cu o compezdiferiti. Dupa cca patru zile, embrionii
somatici au germinat, simd din capsulele de alginat in care erau imobili#g. 2).
Dintre mediile testate, cel mai favorabil s-a davedfi mediul MS ¥ solidificat cu
gelrit (2,5%), frecveta regendirari atingand cca 38% [9].

F i g. 1.Capsule de alginat de calciu in
interiorul c¥arora se afl¥ inclu¢,i embrioni
somatici deDaucus carotaflal3i in stadiul
de torpil¥

F i g. 2.Germinareain vitro a
embrionilor somatici déaucus
carota incapsulaBi Tn gel de
alginat.

Printr-o biotehnologie asemitoare au fost incapstigembrioni somatici
proventi si de la alte specii cum sunt cele Bessica, Gossypium, ZgalLactuca
[54] sau de I@icea[60].
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Desi au fost realizate progrese importante in ceepriseste Tncapsularea
embrionilor, totyi mai exist unele impedimente. Astfel, s-a observanatriertii
solubili din capsulele de alginat difuzéaapid in exterior. In acest sens, F u jii i
colab. [16] aftau & acoperirea supraie capsulelor de alginat cu un strat tieb
realizat dintr-un compus cu prop#gthidrofobe, aa cum este oxidul polietilenic
(Polyox), previne astfel de fenomene. De asemdReap u n t &i colab.[58] au
gasit un procedeu mult mai ieftin de protie¢c acoperind capsulele cu un strat de
parafiri. Totwsi, dupa parerea noas#; asemenea procedee se preienai mult la
conservarea embrionilor somatici incapguldeoarece de multe ori se reniarc
faptul @G ei germineax destul de greu, chiar in cokidhormale, probabil datotit
schimbului redus de gaze care are loc cu mediulimrbprecunsi consisterei
matricii de gel care este destul de tare [54, 57].

Aplicarea practig a tehnologiei semielor sintetice pentru prodtia in
magi a plantelor se bazeape realizarea anumitor parametri:

- producerea de embrioni somatici cu capacitaterdarconversie in cazul
insimartarii lor in diferite condiii;

- un sistem de cultampe scat larga;

- integrarea proceselor dintre embriogeneza sodwtincapsulare.

Unul dintre cele mai importante aspecte ale dtilizeminelor sintetice
pentru propagarea cloidain mad a plantelor este conversia unifarnrapidi si
intr-un procent cat mai mare a embrionilor somatitimomentul in care senpate
sintetice sunt transferate in cafidie sed sau camp. Prin procesul lor de matiera
embrionii cresc in lungime, cotiledoanele s&e®c, iar greutatea prodspsi uscat,
precumsi continutul lor in amidon sporesc.

Termenul de uniti Incapsulabile (Ul) a fost folosit de O n i s i colab.[48]
pentru a desemna acei embrioni somatici neincapsapd pentru prepararea
seminelor sintetice, embrioni care trebuiepsezinte o conversie rigurces plante in
situaii nesterile. Aceasta face ca Wise disting net de embrionii somatici afmiuiti.

Realizandu-se noi procedee de cilpentru producerea de Ul, s-a presupus
ca o0 capacitate mare de transformare poate fi ihtluembrionii somatici, atat din
speciile de plante cu sengnalbuminate, c&fi nealbuminate. Lucerna e o specie
exalbuminat, simana ei avand depozitate subgtda de rezerin cotiledoanele
bine dezvoltate. Pe de abarte, latelina si la morcov (albuminate), aproape toate
substarele de reze#/necesare pentru germii@elor sunt furnizate de endosperm [40].
Ul detelina si de morcov produse dam anumii metodi au prezentat o conversie
de 50 - 80% 1n congi de sed fara adaos de carbohidiaau afi nutrienti [48].

Unitatile Tncapsulabile deelina descrise mai sus au fost realizate printr-un
procedeu cu trei faze distincte:

- dezvoltarea embrionilor somatici in medii cu egiune osmoticmare;

- deshidratarea treptagi moderai a embrionilor somatici (se #iura total
vitrificarea);

- 0 postcultivare a embrionilor deshidratatr-un mediu fra zaharoz
pentru dobandirea capatit fotoautotroficesi a depunerii de substgnde rezeru.
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Prin acest procedeu este pogiliiisimartarea direct a unuitesut mic intr-
un "pat nutritiv® (ghivece cu un anumit amestecpdeéntsi alte ingrediente),
demonstrandu-sei@cest concept de Ul poate fi extigiga embrionii somatici ai
altor specii de plante, sau chiar la muguri.

In scopul micropropagii pe scak industriak a plantelor, O n i s hsi colab
[49] au pus la punct un sistem automatizat de predua semielor sintetice din
embrionii somatici de morcosi de telina. In mare, sistemul este compus din trei
tipuri de aparate: 1. bioreactor; 2. aparat autodatincapsulargi 3. sortator
pentru selectarea capsulelor. Pentru producereaiamiibr, autorii au utilizat un
bioreactor cu agitare magnetial crui vas de cultur are o capacitate de 8 litri.
Din 2,5 g de MCPE, dupo luni de la inoculare, s-au obut 5,1 x 18 embrioni
aflati in stadiul de torpd. Dupi procesul de deshidratare s-autimit 2,61 x 10
embrioni bine dezvolta si nevitrificati. Tn urma supunerii lor la un proces de
postcultivare s-au realizat 4,10 x *10nititi Tncapsulabile. 80% din Ul astfel
obtinute s-au transformat in plantule intregi @lumnsplantarea lor pe un sol de
rasadnia. In acest experiment, prima aparia frunzelor din Ul s-a observat in ziua
a 4-a de la isnartaresi mai mult de 50% din ele s-au transformat in @athtp dowi
siptimani. In cea de a 5-&pamani, majoritatea plantulelor aveau cateva frunze. Din
927 de plantule transferate doar 0,2% au prezantehalii ale frunzelor.

Incapsularea a fost realizain gel de alginai n principiu ea urmez
aceeai cale, descrissi de noi. Astfel, Ul de morcov saelina (5 g de biomas
proasfita constituiti din embrioni mai mici de 5 mm) au fost suspendiat200 mi
soluie de alginat de sodiu 1,5%, care fio@ in plus, pentru a creea un tip de
endosperm artificial, 3% microcapsule de zahar@arbohidratul este eliberat n
capsule, treptat in furie de temperatidr De asemenea, s-a maiiagatsi 0,1%
Topsin (un fungicid). Acest amestec a fost apaiotdis Tn aparatul automat de
incapsulare (Fig. 3) care il pi@guprintr-un tub in mai multe orificii aflate pe o
plac rotativa. Piciturile formate, cu sauifi embrioni, cad intr-un vas in care se
gaseste soluia de complexarei intarire a alginatului, solie de gelificare (sotie
de clorué de calciu in concenttia de 100 mM). Dup mertinerea sferelor timp de
10 minute in aceastsoluie, se spal cu a@ de robinetsi se selectedz prin
intermediul aparatului de sortat care este echipain analizator de imagini care
cuprinde, printre altelej o camed digitala video (CCD camera) (Fig. 4). Aceast
cametd selecteaz capsulele goale de cele cu embrioni.

Performarele acestui sistem sunt uftoarele: 1000 de pituri de alginat
cu embrioni per minut. Din 8.320 de capsule denalgi 33,2% suntifa embrioni,
28,6% cu un singur embriogt 38,2% cu doi sau mai mulembrioni. Din cele
peste 8.320 de capsule, sortatorul a selectat orirnde 3.000 cu o vitézde 5
capsule per secuad

Dupa sortare, pentru ca embrionii somatidi germineze cat mai rapid,
O nis hisi colab. [49] au pus la punct o nometodi de splare. Astfel, capsulele
cu embrioni au fost gfate de mai multe ori cu amle robinetki apoi imersate intr-o
soluie de azotat de potasiu, dugare au fost din nou#pte cu ap de robinet.
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Mixtura de alginagi embrioni aflai intr-un rezervor de amestecare (a) ajunge piénrrediul
unui tub la o roatdintati perforai (b) care se rogée pe o platforrndotat cu cca 1200 de
orificii cu un diametru de 5 mm (c), distribuincaoumiti cantitate de mixtérin aceste orificii.
Piciturile de alginat formate la nivelul figwi orificiu cad intr-un vas (d) ce cfime soldia de
complexare (Cag), sau de gelificare, a alginatului. In urma adesintact se formeéz
capsulele (semiale sintetice) ce de in interiorul lor embrionii somatici [49].

F i g. 4.Dispozitivul de sortare a capsulelor de gel
1 - Autodesarcator. 2 - Platformi de glisare. 3 - Cilindru rotativ. 4 - Tub de evaeua
capsulelor cu embrioni. 5 - Sarde lumiri. 6 - Camet video digitafi (engl. = CCD camera).
7 - Indicator. 8 - Perie de citiare a capsulelor goale. 9 - Container cu capsele go
10 - Ventilator. 11 - Container cu semairsintetice. 12 - Valvelectric.
13 - Compresor de aer. M - Motor electric [49].
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Trecute n condii de umiditate, aceste capsule se angfidevin fragile, iar in final
se despit spontan (Fig.5). Duptransferul lor in #4sadnie, du@ doua saptamani
frecvena regenerrii de plante a fost de cca 50%. intregul procespuucere a
semintelor sintetice este redat in Fig. 6. Desigairuo astfel de sistem poaté s
reduc cu mult preul unei uniéiti de pland preditita pentru a fi transferatin sea,
pret care in 1987 era de cca 0,033 $ [54].

Ca++

(a) (b) (0) (d) (e)

Fig. 5.Procedeul de preparare a sferelor de gel alginaséopul autodespigii lor .
(a) - Complexarea mixturii de alginat se realizgain picurarea ei intr-o sala de CaGl
Sferele (capsulele) formate se mierd0 min. Tn aceassoluie. (b) - S@larea capsulelor de
alginat de calciu cu &mle robinet timp de trei ore ih scopukiafirii excesului ionilor de
calciu. (c) - Tratamentul pentru despicare: cafsske scufundtimp de 60 min. intr-o
soluie de azotat de potasiu 200 mM. lonii de potadaciniesc paial ionii de calciu.
(d) - Spalarea: capsulele se spal afa de robinet timp de 40 de min. Capsulele devin
moi. (e) - Autodespicarea: capsulele sunttmate intr-un mediu umegl in condiii
de conductibilitate electdcscizuti. Capsulele se unifki apoi se despic[49].

Promovarea Deshidratare Posteultivarea
dezvoltdrii dupi deshidratare
embrionilor Alginat +

embrioni

i Aparat de sortat
Seminte
sintetice

Transplantare Aparat de
Tratament pentru auto= incapsulat
despicarea capsulelor
de alginat

F i g. 6.Reprezentarea schemat& sistemului de producere a segior sintetice de morcd49].
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5.2. Includerea embrionilor somatici intr-un gel fuid

Sistemul congtin introducerea sentlor intr-un gel fluid protector, sistem
care a fost pus la punct in Anglia in jurul andl@i70 [18]. Ideea ca acest gélfie
utilizat pentru serirea embrionilor somatici 7i ap@me lui D r e w [10]. Tn acest
caz, procedeul are la laimocularea embrionilor somatici care cresc aciiv sare
sunt in stadiu de pregermiig intr-un anumit tip de gel. Dintre toate geleril
testate se pareigelul de hidroxetilcelulaz este cel mai favorabil pentru o astfel
de biotehnologie [22, 33]. intr-un astfel de gel et fi inclusi nutrienti anorganici,
hidrai de carbon, pesticide, hife de ciuperci, car@asc rata de supraviere a
embrionilor.

Dupi inocularea embrionilor in gelul fluid, amestecstestrecut fie in
ghivece, fie In mici @&sadnie speciale, care con un amestec de perlit cu tdrb
Rezultate prongitoare s-au ginut la mai multe plante cum esmoea batataf62]
sauDaucus carotg33]. Tn cazul morcovului, autorii au determinaingpoziia si
volumul de gel fluid, rolul luminisi al clirii la frig a embrionilor somatici asupra
procentului de convertire a acestora. Embrionigpreninai au fost inclgi intr-un
gel de hidroxietilceluloz cu 2% zaharaisi 250 mg/l de Truban (un fungicid). Ei
au fost incubg timp de opt zile in acest fluid. Dafd2 giptaméni de la transferul
lor in ghivece in condi de sed, s-au format plante normale intr-oarédarte mare.

Aplicarea acestei tehnici permite o germinare rapintr-un procent mult
mai maresi mult mai unifornd decit cea care se remaio cazul semiglor normale.

6. Crioprezervarea embrionilor somatici in scopul onsendrii germoplasmei

Embrionii somatici, ga cum aitam n capitolele anterioare, pot fi prgdu
intr-un nunar foarte mare in bioreactoageutilizati pentru propagarea in niaa
plantelor, in transfor#rile geneticesi pentru producerea de sendrsintetice. Este
normal deci ca eiaspoat fi pastrgi un timp cat mai indelungat. Dintre metodele
utilizate Tn acest scop poate fi citatrioprezervarea clagicprocedeu in care este
necesar ca celulele embrionilar e aduse intr-un stadiu de metabolism inactiv.
Aceasl crioprezervare se poate face direct, prin imessambrionilor in azot
lichid (AL), sau treptat cu éiderea Tn etape a temperaturii pda — 70C si apoi
prin trecerea lor in AL. Metodele mai noi se réfex: a) vitrificarea ce constin
tratarea culturilor embrionare cu concetitranari de crioprotectan nainte de
imersia in AL; b) crioprezervarea senalor artificiale prin incubarea lor intr-o
soluie de zaharaz10%si urmat de desicare, toate aceste procedee fiind efetuate
anterior imersiei in AL [4, 5].

Capacitatea embrionilor somatici, gacea a MCPE din care provin, de a
rezista la temperaturi foarteazate este determinatle genotipi de varsta lor. S-a
observat astfelacembrionii mai tineri supravigiesc mult mai bine [5]. All factori
de care depinde succesul conadirvembrionilor prin ngheare la —198C mai
sunt: coinutul in af (trebuie deshidratd, metodele de ingh&resi redezgheare,
precumsi naturasi concentréa crioprotectatlor.
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Rezultate remarcabile in ceea ce pi®ecriconservarea embrionilor
somatici, ih care viabilitatea lor s-a nient la cote Thalte ddpdecongelare, au fost
olxinute la mai multe plante: la cafea [76]C#rus [36] si la Asparagus officinali§/9].

Teoreticsi practic prin aceadtmetodologie germoplasma poate fi conseéirvat
pe un nurdr nelimitat de ani. De asemenea, un astfel de iahteonservat se
preteaz foarte bine la schimburile intermanale intre Bncile de gene.

7. Concluzii

Embriogeneza somatica fost indus la peste 300 de specii ce apar
majorititii grupurilor taxonomicei se presupuneicea este o situra universa,
ereditai a plantelor superioare. Posibilitatea de a Trititiratat produga de semite
(mai ales din punct de vedere genetic),scé¢colta plantelor de interes economic
prin manipularea celulelor somatice izolgiteultivatein vitro se bucut de un real
interes. Embrionii somatici s-au dovedit a fi urteent material vegetal utilizabil
pentru transforirile geneticesi pentru producerea de plante transgenice. Micoah
embrionilor somatici pe plante foarte tinere pdatatilizata in cazurile in care n
mod normal embrionii somatici nu germinga&au germineazincomplet. Producerea
de embrioni somatici intr-un ndimfoarte mare Th bioreactoare se poate folosi in
scopul micropropagii in mast a multor specii valoroase. Sengle sintetice,
respectiv embrionii somatici incapstifgi demonstreazimportana la acele specii
care nu produc sem iar propagarea lor vegetdtigste prea costisitoare. In acest
sens, a fost pus la punct un sistem automat deigeoel a semislor sintetice intr-un
ritm de 70.000 de sem@per zi, dedre O ni s h i colab. [48, 49]. Crioprezervarea
embrionilor somatici sau a sermor sintetice este o tehnologie viabpentru
conservarea pe termen lung a germoplasmei. Luanmbrisiderare toate aceste
aspecte trebuieissubliniem faptul & atat cultivatorii, cati consumatorii trebuie
convinsi ca produsele agricole provenite din biotehnologiiézdte pe embriogeneza
somati@ sunt gnatoasesi necesare.
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ASPECTE ALE FLOREBI VEGETATIEI ACTUALE SI POSTGLACIARE
DIN MLA STINA PARAUL ALB (JUDETUL HARGHITA)

ZOE BUZ"®

SUMMARY. - Aspects of the Present and Postglacial Flar and
Vegetation of the Paréul Alb Marsh (Harghita County). The study
comprises a general characterisation of the flowh wegetation of this
area. The palynological analysis of this marstoiscerned with the latest
Fagus-Picea-Abiephase of the Subatlantic age from the Quaternary.

Frumuseea miatinilor de la Paraul Alb, dublatde importara stiintifica,
ca arhive ale istoriei vegetai acestei regiuni, conservatoare de d#grftoristice si
relicte glaciare, a determinat elaborarea prezenstiidiu polenanalitic.

Poziia geografi@, solurile si clima. Teritoriul cercetat face parte din
platoul Praid-Dealu (Parajd-Oroszhegy), judi¢darghita, cu un fundament geologic
vulcanogen-sedimentar, situat Tn etajul montamagiifui, la 900-1050 m altitudine.

Reeaua hidrografi; atat subterancat si supraterad, foarte bogdi in
resurse, circumscriind mari intinderi de terenttbamede, preziatcondiii excelente
pentru formarea midinilor: substratul, morfologia terenuluii clima regiunii.
Izvoarele din nordul cumpenei se indréappre valea Corundului, iar cele din
partea sud-estica platoului sunt drenate spre valea Paraului Alb.

Solurile, dezvoltate in stréhgegitura cu constittia litologica, formele de
relief, sub influera condiiilor bioclimaticesi hidrologice, apamn solurilor intrazonale,
dintre care semnah solurile hidromorfe formate in cofidé unui exces de umiditate,
cu mult humus, din familia celor humico-gleice talse eutrofe, intalnite in lunci
de-a lungul raurilor, unde nivelul apei freaticeadlé la adancime mic(1-3 m), iar
in perioade de maxidrpluviozitate, apa musiee la suprafg.

Climatul temperat-continental de tramej intre climatul oceanic din vestul
Europeisi cel continental din estul continentului, in gethatrecesi umed, caracterizedz
teritoriul cercetat, in dependgmle pozia geografid, elementele climatice principage
manifesirile lor. Clima icoroad cu precipitéii abundente, cuplatcu diversitatea
formelor de relief, a favorizat dezvoltarea unegie reele hidrografice, aktuita
din numeroase izvoare (dintre care multe minerg@&jaie, lacurki mlastini, pe
cuprinsul é@rora s-a dezvoltat o vegépalusti eutrofi, mezotrof si oligotrofa.

UBiblioteca Centraf Universitari "Lucian Blaga", 3400 Cluj-Napoca, Romania.
E-mail: bcu@bcu.ubbcluj.ro
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Mlastinile eutrofe se alimenteazlin apa de infiltrae bogai totdeauna in
substare minerale nutritive. Sunt cele mai vechi, de pseboreal, infiripate n
Finiglaciar (Tardiglaciar)si cele mai bogate in relicte glaciare. Majoritataevoluat
spre oligotrofism, aflandu-se in diferite stadiitckrere. Sedimentele minerale lacustre,
de la baza tuturor mygtinilor acoperite cu vegefi@ mezotrof si oligotrofa, atesi
proveniena lor din miatinile eutrofe finiglaciare [6].

Platoul adpostgte 12 mlatini, grupate in trei mari complexe: celagtinos
de la Fantana Brazilor cu 6 rgiimi, complexele de la Sancgl Dealu cu cate 3
mlastini fiecare. Majoritatea miginilor de la Dealu sunt mezotrofe: Lacul Maie
Lacul Mic, numai mlgtina Paraul Alb este euttofDesi este mai mig, este mai
bogat in relicte glaciare, ra#iti floristice, endemisme, iar analiza sa palinolégic
intregate tabloul sinoptic al evotiei silvestre postglaciare a platoului.

Considerdii floristice si fitosociologice Mlastinile cu rogozuri (Nyiké Fejé),
singurele migtini eutrofe din regiune, situate spre sud de cimagpelor, la obéia si
pe valea Paraului Alb, umpland microdepresiunilenalui, cu foarte pin sau
fara Sphagnumau fost semnalate de Nyarady §bPop [6]si estimate la circa
20 ha, din care asti se mai pstreaz 2 ha.

Florasi vegetaia actuai a acestora nu a fost studialin cauza stratului de
apa ce depseste 50 cm. Ptinele referine botanice din regiunea studiau fost
sintetizate de Nyéarady [5], iar spectrul palinatogi tinovului Ra a fost publicat de
Ciobanu [3].

Nyarady citeazspeciile:Caltha palustris, Narcissus angustifolius, Lycopadli
clavatum, Juncusp.,Polytrichumsp., pe bordura microdepresiunilor um&ieea
excelsa Veratrum album, Anemone nemorpgaecumsi pélcuri deJuniperussi
Alnus glutinosge dealul Calonda, iar la Dealu vegeiebmllius europaeus, Ligularia
sibirica, Calla palustris, Cypripedium calceoletc.

Florei migtinilor de la ob&gia Paraului Alb Ti sunt valabile caracteristicile
floristice ale platoului, in special de la Dealamdnarea mezofitelor, micromezotermelor
si abundera speciilor acido-neutrofile. In spectrul bioformel predomin
hemicriptofitele, legat de paji si stratul ierbos al gdurilor, iar spectrul floristic
este dominat de elementele eurasiatice, europ@ireumpolare.

Pe un afluent al Paraului Alb, la zona de conflaiese afla p&hnu de
mult mlsgtina denumit popular Weiss, care a fost deséaaimplet, la fel ca multe
altele, Eménénd doar malurile paraului pe care vegdtesd Iris sibirica [2].

Mlastinile de la Paraul Alb, Sancel-Dealu suisigtoare a multe relicte
glaciaresi boreale, ce au suprawié aici ca:Stellaria longifolia, Carex appropinquata,
Carex diandra, Carex dioica, Carex elongata, Calgnoatis canescengndemisme
pancarpatice caSilene dubia, Cardamine glanduligera, Symphytumdatm,
Centaurea melanocalathia, Aconitum moldavicuraritati floristice ca: Orchis
incarnataetc. ce amplifis importana biogeografig a florei acestei regiuni [1,2].

Pentru unele specii cu extindere sporadiictara, caSilene dubia, Telekia
speciosaau fost identificate noi locaditi, in zonele limitrofe teritoriului cercetat,
stanarii, paduri, vai.
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Aspectul generali distribuia spaiala a vegetgei actuale pe teritoriul cercetat
sunt rezultatul conluérii factorilor istorici-oro-ecologici, zoo-antrogisi altii din
regiune, care au determinat subetajaiestructura veget#i actuale, incadratin
etajul montan al Jurilor de foioase cu frunzeizatoare.

Majoritatea fitocenozelor palustre sunt mezotrefigte in stadiul de trartie
de la tipul eutrof spre cel oligotrof. Pe cuprinftdcenozelor dduncusvegeteaz
specii deCarexsi Scirpus[1,2].

Trestisurile (Scirpo-Phragmitetuiysi o parte dintre rogoguri (Caricetum
appropinquatag din categoria vegetiei eutrofe, alétuind formaiuni palustre ca
asociasia Sphagno-Caricetum rostrataendePotentilla palustrisedifica faciesul —
potentillosum palustrissi altele, ale aror fitocenoze analizate de pe cuprinsul
Lacului Mare-Dealu, sunt intalnitela Paraul Alb-Dealu [1,2].

Vegetdia actual a teritoriului invecinat midinii este alétuita din formaiuni
silvestre in care predordiasocigile: Festuco drymeiae-Fagetum silvaticae, Pulmonario
rubro-Abieti-Fagetumetc., praticole ca:Junco-Molinietum coeruleaein care
abundem narciselor edifit faciesul-narcissetosuima rogozului negru faciesw
caricetosum nigraetc.si ruderale calunco-Menthetum longifoliagtc. [1,2].

Vegetaia cuaternati. Cuaternarul platoului Praid-Dealu esteaimacunar
cunoscut, cu exceip analizei tinovului Rude la Fantana Brazilor, efectaade
Ciobanu [3].

Din cauza stratului de aml microdepresiunilor de la olsé&a Paraului Alb,
profilul de 100 cm a fost ridicat de pe unul dinlunge sale. Turba cu o supraia
de 2 ha, aflat pe un substrat de argile gri-verzudrace in polen, atinge 0,5 m
adancime, avand un stoc de aproximativ 5.000 m

Probele, luate cu ajutorul sondei Hiller pe vefiicla intervale echidistante
din 5 1n 5 cm au fost prelucrage analizate palinologic. Interpretarea spectrelor
polenice succesive pe intreaga adancime a profdubermis reconstituirea evoiei
singenetice a vegetai In perspectiva unei contingiit si corelarea cu vegsia
precuaterndrsi actuak [1,2].

in urma analizelor polenice efectuate s-a cortstataumai stratul superficial
(45 cm) a captagi conservat polenul fitocenozelor limitrofe. Analipalinologi@
evideniazi caracterul relativ t&m al mlsstinii, zacamantul turbos incepand se
sedimenteze la inceputul fazei fagului din Sub&tarprobabil dup maximul
arinului (Fig. 1).

Mlastina de turl fiind situaf intre satul Séncel (Szencegl) comuna
Dealu, mai aproape de prima localitate, a consqretEnul ecosistemelor silvestre
din ultima faz silvest#, cea a fagului, asemmitor misgtinilor de la Sancel.

Faza fagului, molidulugi bradului Fagus-Picea-Abigseste bine surpriis
de-a lungul celor 10 spectre polenice a@leamantului turbos gros de 45 cm.

Spectrul polenic al orizontului 45 cm este domitefpolenul arinului, care
atinge 40%, in timp ce polenul fagului nu se fdiecat la 17,3%i al molidului la
8%, iar al stegrisului mixt la 12%.
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FLORA S| VEGETATIA DIN MLA STINA PARAUL ALB

Casi la Sancel, credemicin cazul dat, apare o supraprezentare a polenului
de arin, care eclipseapatial polenul figetelorsi al molidiselor. Ideea ne este
confirmat si de participarea sporo-polesi@a diverselor specii d8alix al aror
polen atinge £3%, precusnpolenul deBetulacu cele 8% ale sale [1,2].

Prezerm polenului deCarpinus(8%), precurnsi a celui deQuercus(5%)
poate & reflecte existeta unor cvercetoapinete in zo#, pe timpul sedimeatii
orizontului 45 cm.

Spre suprafa (nivelele 40-20 cm), spectrele polenice sunt deternde
polenul figetelor, ale @ror valori oscileaz intre 40-52%, in timp ce polenul
molidiselor améane staonar in jurul valorii £22%.

Consideim @& s-a surprins al doilea maxim algktelor, instalat acum circa
1.000 de ani. In perioada acestagdte recente, este prezgnpolenul celorlalte
etaje silvestre (in special al giégelor mixte), in§ valorile procentuale ale
acestoraaman moderate, fapt ce indidistana mare de mkiina analizat.

Spectrele polenice ale sedimentelor superficiae(q cm) se Tmbadgesc
mult cu polenul molidielor, care atinge valori de 40-48%, in timp ce pole
fagetelor scade cantitativ de la 18 la 5,3%, ca eféqilantaiilor recente de la
Dealu. Simultaan cu regresul cantitativ al polendki fag, Thcepeasse afirmesi
polenul pinului, care la suprafisatinge 22%.

Fenomenul este surprins in toate gtitdle studiate de pe plataiii el poate
aveasi un caracter antropicadurile de fag fiind exploatate, in locul Igicndu-se
reimpidurirea cu molidi pin [1,2].

Exploatareadgetelor pare &fie confirmat si de afirmarea sporo-poleric
a cvercetelor mixte care la supnéfanscriu chiar 18%.

Nu putem fincheia aceste sumare date privind s$pecifitoistoric al
acestor fitocenoze subatlanticeaaf si nu amintimsi prezena polenului de brad,
este drept cu valori modeste 1,3-5,6%& eum a fost surpring in alte migtini de
pe platou [1,2].

Plantele ierboase din familiilBoaceae, Cyperaceae, Asteraceste. au
fostsi ele surprinse sporo-polenic, in toate spectrétenote, dar cu valori relativ
mici Tn compargie cu polenul ecosistemelor silvestre, fapt ce ptermhiri s
credem @& suprafga pajitilor si a culturilor agricole (mai ales de setarcartof) a
fostsi estesi astizi mica.

Prezera sporilor deFilicales cu valori procentuale foarte mari (x650%),
aseninatoare cu cele din mjéinile de la Sancel, atésfenomenul relativ tér de
infiripare a mlatinii Paraul Alb.

Remardm constatarea deplinei concorganintre valorile spectrului
polenic si compoziia calitativa si cantitativa a vegetaei din jurul staiunilor de
sedimentare Tnijalurite. Datorid efectului filtrant al filosferei, in corefie direct
cu gradul de inchegare ahkdurilor, nu se constatprezema polenului s#in
propagat de la mari deyari, decat in mod exceépnal.
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In staiunile de sedimentare SancglDealu, fiind neimpdurite, dispare
efectul filtrant odat cu deschidereaadurii, polenul antrenat de cun@rascendeti
din etajele inferioare putand apare in spectreidigkaciare, in special ca polen
alohton prin resedimentare, dar nu afecteapectrele polenice dhute din
mlastina Paréaul Alb, foarte té&ni, de varst subatlantia [1,2].

Evoluia vegetéei silvestre din Subatlanticsa cum este relevatde turba
mlastinii Paraul Alb, se inscrie Tn tabloul sinopticesloluiei vegetaei postglaciare
de pe platoul studiat. Comparativ cu analizele gypaienice ale altor m§tini din
Carpaii Orientali, se regsesc acelga genuri, n aceaa ordine de degkurare,
deosebirea constand Tn apiarimai timpurie a tuturor fazelor silvestre, aseggn
celor din Carpgi Sud-Estici [4].

Rezuméand reconstituirea vegeta cuaternare din mgéina Paraul Alb,
putem afirma & aceagt mlastind se incadreazin faza fag-molid-brad=agus-Picea-
Abieg derulat in Subatlantic, avand ca particulatiitslaba participare a bradului,
specifia Carpailor Orientali de Nordsi exuberaga locak a aringelor (Alnug
prefigurate din Atlantic, @ cum reiesei din celelalte mlgtini analizate din platou
[1,2].

Lista plantelor de un deosebit integgigtific si biogeografic din migtina
Paraul Albsi imprejurimile sale constituie un argument pertrarea unor risuri
de protede, privind activitatea antropicde defrfaresi desecare pentru gberea
de terenuri agricole, prin punerea sub ocrotirelatmilor cu poieni de narcisg
Iris sibirica de pe flancurile Paraului Alb de la Dealu.
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ASPECTE ALE VEGETA'IEI PRECUATERNARE DE LA PRAID
(JUDETUL HARGHITA) SI SOVATA (JUDETUL MURES)

ZOE BUZ"

SUMMARY. - Aspects of the Prequaternary Vegetation in Praid
(Harghita County) and Sovata (Mures County). The study of the
Prequaternary vegetation is based on the resulthefpalynological
analysis of the Upper Badenian-Lower Sarmatian siépand indicates a
climatic continentalisation for this interval.

In platoul vulcanic Sovata-Praid-Dealu (Szovéataaa©roszhegy), vegeia
neogen a @Emas aproape necercatatxceptand referirile lui Balke[1] care, privind
aria avanfosei carpatice, a distins #loetape de formare aaré precarpatice:
Burdigalianul si Badenianul superior, remarcand "perfecta idetgtita acestor
asociaii cu cele extrase din Transilvania (Sovata, OceaSds)"si referirile lui
Roman [6] care a descris 0 microflazu Azolla, din bazinul cu apdulce de la
Sovata-gaf.

Pe acest considerent, intrucat nu mai existau calteefiri de vegettie
precuaterndrin zord, s-a efectuat prezentul studiu.

Metode delucru. La baza investigélor efectuate in platoul Sovata-Praid-
Dealu a stat metoda polenanalitiprezentai detaliat n [2].

Materialul precuaternar, colectat in 1982, prowuive salina Praid, judal
Harghita (8 probe de sargi)din carotele sondei de prosgieai Sarateni-Sovata,
judeul Mures (12 probe) [5].

Au fost prelucrate palinologic toate cele 20 debprodar numai 13 au
continut polensi au fost cititesi interpretate. Exprimand procentual granulele de
polen care apén la diferite unititi taxonomice s-a stabilit spectrul polenic pentru
fiecare orizont. Aceste spectre polenice dferimagine apropiétde realitatea
compoziiei medii a ploilor de polen din momentul sedirmaeint

Interpretarea spectrelor polenice succesive pedigdradancime a profilelgir
reconstituirea evoliei singenetice a vegetai in perspectiva unei contingit, s-a
realizat pe baza indigdor oferite in [4].

* Biblioteca Centradi Universitar: "Lucian Blaga", 3400 Cluj-Napoca, Romania.
E-mail: bcu@bcu.ubbcluj.ro
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Datorita gradului relativ slab de conservare a polenulogézenei a trei
hiatusuri polenice, c&t numarului ridicat al remanierilor din sedimente mai ligc
in special din Teiarul vechi (Paleogen), dai din Cretacic (Mezozoic), aceste
rezultate, din punct de vedere cantitativ, nefiregrezentative pentru perioadele
geologice Tn care presupunem $au depus respectiveleagncioare de polesi
spori, s-a utilizat evideierea procentudla prezetei grauncioarelor de polen, prin
termeni relativi: sporadic < 5%, frecvent intre @4, foarte frecvent > 15%, unii
taxoni nefncadrandu-se nici in acest procenta.

Fenomenul sparii versanilor de atre toreni si, implicit, al aducerii in
strate mai noi a materialului mai vechi, specifazinelor neogene, este prezgnt
aici, pe platou fiind caracteristic atat cuvetelacustre (Lacul Ursu), cagi
microdepresiunilor in padit in care s-au stocatiamintele organo-minerale. Cu
toate acestea, ilustia redi secvere din istoria vegeteei badeniene, sarrtianesi
pliocene (neogene) din regiunea cercefal

Rezultate. Cu toa#i imperfegiunea rezultatelor, pentru orientare Gat
pentru posibilitatea coraii datelor cu vegetéa cuaternar si actuali studiad,
recim procentajele sporo-polenicetiute din orizonturile analizate, valoarea lor
calitativa nefiind influenati de aspectul cantitativ incert [3].

Reflectarea florei precuaternare in spectrele pallogice(Fig. 1).

1. Analiza sporo-polini¢ a sedimentelor saline de la Prai@ele patru
probe de sare de la Praid, caretoompolen, par & ilustreze o veget® mixt
termofila si temperai (paleotropical si arctotetiard), care a convigit la inceputul
perioadei Neogene in epoca Mioggeetajul Badenian inferior.

Flora Badenianului inferior a utcirilor invecinate locului de sedimentare,
asa cum reiese din proba 2 bine conservatsare, era dominatle gimnosperme,
dintre care se remardinus haploxylon, Tsuga, Pinus dyploxylon, Taxoetac
Mai erau prezente, dar r&gedrus, Keteleeria, Sequoispecii care indicexistena
unui climat umedi cald.

Angiospermele erau prezenge destul de evoluate. Participarea lor Tn
florele tetiare era mult mai mare decéat o exgtiprocentajul inregistrat, dat fiind
polenul lor mai mult entomofil, produs in ca#gitmai mici in comparge cu cel de
gimnosperme, cafi capaciftii mai reduse de conservare in sedimente. Dinge el
se detgeaz usor polenul cvercineelor exotic&i intre angiosperme figureaz
genuri fosile termofileEngelhardtia, Carya, Pterocarya, Zelkova, Arecaceae

Tn ecosistemele silvestre badeniene erau prefitaceaele, probabil Tn
stratul arbustiv, iar in cele palustre din jurgbialului marin era prezentTypha
Existenia unor asocié praticole este atestatlepolenul NAP, in care irtrcel de
fabacee, poacee, dipsacacee, chenopodiacee. Proin@ié dintre fabacee erau de
tip arborescent.
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Sedimentele saline ale probei 3 nu au conservat lre giuncioarele de
sporisi polen. De asemenesi, numarul lor este redus in compar cu cel din
proba anteriodr Florasi vegetaia, contemporahdepunerii lor, pareasfi beneficiat
de o clind puin mai cald si mai uscai, indicat de frecvera wor ridicaé a
polenului deTsuga casi de apatia sporadig@ a polenului deEphedra Printre
angiosperme rematm apariia polenului mic de tipCastanea- identificat pe
platousi in postglaciar IQuercetum mixtundin tinovul Ru profilul 1, precunsi
frecvena polenului déAlnus[2].

Microsporii conserva in sedimentele saline ale probei 4 oglindesc un
complex ecologic infiripat intr-o oscila climatici puin mai recesi umedi,
exprimat de procentajul gor crescut al gimnospermelor, dintre care suptena
detin speciile Pinus haploxylonurmat de Pinus dyploxylonurmat de Pinus
dyploxylonsi Picea Remar&m prezera printre angiosperme a genurildyrica si
Juglans.

Analiza polenié a probei 5 de sare Hfseaz un episod floristic in care
gimnospermele au regresaou in favoarea angiospermelor, mai frecvente fiind
genurile Alnus si Quercus ceea ce atesb noui oscilgie climatica mai clad si
mai umed. Printre angiosperme apare polenubaer.

2. Analiza sporo-polinic a sedimentelor saline de laigreni-Sovata
Cele 12 probe ammute din carotele forajului #ateni-Sovata se Tnhcadreain
limitele geologice intalnite pe parcursul for si stabilite pe baz de microfaua:
Pliocen/Sarmgan (180-900 m), Sarmgan/Badenian superior (900-1.790 m),
Badenian superior/Badenian inferior (1.800-2.790 m)

In continuare probele provin de la gaz-carotajutcefat pe intervalul
ramas paa la sare (2.800-3.000 m). Sonda de prospec Sarateni-Sovata a
deschis, in cadrul adancimii realizate (3.000 rejlimente apanand Pliocenului
si Miocenului, incepand cu Badenianul superior [5].

Badenianul superior, deschis palr (circa 100 m grosime) pe intervalul
2.088-3.000 m, incepe cu o foriume gazoas nisipoad. Astfel, acest interval
este reprezentat preponderent prin gresii gedeschise, slab cimentate. Subordonat,
apar intercali de marne cergii compacte. De la adéncimea de 2.300 m in jos,
Badenianul este preponderent pelitic fiind repréagprin marne cenii compacte
cu rare intercaldi de gresii cengii destul de dure, mai abundente pe intervalul
2.600-2.800 m.

Analiza probei obnutd din carota extrasde la adancimea de 2.790 m
relateaz despre o asodie vegetal, existerd in regiunea cercetaftin timpul
Badenianului superior, care se caracterizeale asemenea, prin predominarea
gimnospermelor, raporti®inus haploxylon/Pinus dyploxylaontinui si diinuie,
desi se remarg o woar crestere a frecvegei celui din urni. Probabil, #cirea
climatului a continuagi, odat cu aceasta evolutia ecosistemelor silvestre a fost
diregionati in acest sens. O dovad constituiesi prezena polenului deMyrica,
tot mai frecvent in spectre. Dintre gimnospermelggarpaceele devin mai frecvente,
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iar taxodiaceele au regresat. In cadrul polenukiagiosperme, participarea
frecvent a polenului déAlnussi UiImus avand in vedere ecologia genurilor, irdic
0 perioad mai puin caldi si mai umed decat precedenta.

Asocigia microfloristici, rezultai din analiza probei de la 2.500 m, apare
dominat net de pinacee. Participarea angiospermelor sactesizeaZz prin
frecvena wor ridicai a ulmaceelorsi betulaceelor, cu tot regresul evident al
genuluiAlmus Restul foioaselor tgare contind si participe sporadic in spectre.
Apare polenul d®latanus

Secvera microfloristic, rezultai de la adancimea 2.045 m, d§eaz un
moment al particifirii foarte frecvente in spectre a polenuluiRiaus dyploxylon
Alaturi de pinacee se mgm frecventesi podocarpaceele. Dintre angiosperme, genul
Ulmus devinesi el foarte frecvent, in defavoarea genulflinus ceea ce evaco
incilzire a climatului.

Buglovianul (circa 500 m grosime, 1.500-2.000 megunderent pelitic, cu
cateva intercaté sultiri de gresii compacte dure, considerat P& demult ca
etaj de sine 8tator, este reconsiderat fie ca sful Badenianului, fie ca baza
Sarmaanului. In consecit, spectrele ainute din probele extrase de la adancimile de
1.790si 1.550 m le repartiim, primul Badenianului superigr ultimul Sarmaianului
inferior.

In spectrul 1.790 m, pinaceele scad ca fregvgiolenic in favoarea
angiospermelor, dintre care se remialetulaceele, din nou prin gendlnus
fagaceele prin cvercinagejuglandaceele priRterocarya.

Din spectrul 1.550 m al Sarmenului inferior rezuli o revenire la
domingie a pinaceelor, cu menerea participrii frecvente a polenului d&lnus
alaturi de care se ridicprocentuaki polenul deUlmus

Sarmaianul, deschis pe aproximativ 1.000 m grosime (6@E50 m),
apare intr-un facies preponderent nisipos, fiingitait din bancuri puternice de
nisipuri separate prin intercaiamai suhiri de marne. Proba extrade la 1.250 m
adancime redl un spectru floristic cu participarea mai tipu frecveni a
gimnospermelosi cu meninerea unei frecvaa polenice, aproximativ egale, a
celor dod tipuri de Pinus haploxylonsi Pinus dyploxylon alaturi de care se
remar@ taxodiaceele. Dintre angiosperme o freg¥enai deosebit inregistreaz
doar polenul cvercineelor exotice.

Spectrul floristic apaindnd probei extrase de la 600 m adancime nu se
deosebgte mult de precedentul, decét prin regresul geriléiodium Alaturi de
genurilePinus dintre care tipubyploxylonincepe & degiseas@ procentual tipul
haploxylon,apare mai frecvenPicea Angiospermele se caracterizégarintr-o
participare modesta tuturor genurilor miocene.

Pliocenul (circa 200 m grosime, 300-500 m), dingiude vedere litologic,
este, Tn general, marno-nisipos. Este ilustratpéetsele obnute de la 50@i 300
m adancime. Microfloristic, apare dominat de polguinului dyploxylon akturi
de Pinus haploxylorfrecvent in&. Sporadic, mai apafsuga, Taxodium, Abies,
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Picea In aceste spectre se remia@uercus, Ulmusi Alnus Sporadic sunt prezente
toate genurile termofile exotice. Presupunemn exista o0 oarecare etajare a
vegetaiei pe vertical, a drei schiare pare &fi inceput chiar in Sarnian.

Consideim asocida floristica conservat in timpul depunerii &ii de la
Praid, ca apanand Badenianului inferior. Ea oglinde un complex heterogen, in
care predomihspeciilePinus haploxylogi mai puin Pinus dyploxylonTaxodiaceele
sunt elementele termofile omniprezente intispg timp, indicAnd existega unor
mlastini silvestre pe acest teritoriu.

in Badenianul superior, evidgat din carotele forajului Bateni-Sovata,
aspectul covorului vegetal a inceput se schimbetindnd seama de pulta
ulmaceelor. Zvacnirea anteridaa betulaceelor, prin gen&lnus o considetm un
element edafic afa prea mare semnifige fitoistorici. A existat probabil o
vegetaie azonat, mixta, ce thdeaz un paleoclimat cuadit caracter anaterm, cu
precipitaii de tip subtropical, la care se obsgring, o woa# tendina de Trisprire.
Mentionam cresterea frecvetei speciePinus dyploxylon.

Rezultatele analizelor palinologice d@rati in Sarm@an vegetéa se
deosebea doar cantitativ de cea bad@ni@ae pare £ din vegetéia nezonat a celor
dowa etaje geologice amintite s-a getivegetda zonaf sarmaiana, ca efect al
inaspririi climatului.

In timpul Pliocenului, paralel cu guirile pe vertical care au afectat
regiunea cercetiit s-a accentuatiacirea climatului, ceea ce expliabundeta
foioaselor arctotetare si a polenului deMyrica, cu subordonarea procentual
elementelor termofile, atat dintre gimnosperme statintre angiosperme. Astfel,
Pliocenul apare ca o anticipare a glduaiai cuaternare, care avea adruncinesi
si Tnlature vegetta tetiara, facand posibil apariia vegetséiei cuaternare de tip
pleistocensi holocen.

Concluziile de ordin paleoclimatigi fitoistoric, care reies din analiza
vegetaiei neogene de pe teritoriul cercetat, coincid atelk paleoclimatice
desprinse de geologii Institutului de Gaz Metan rédudin analiza paleoecologic
a microfaunei fosile [5].

Pe parcursul Neogenului, in regiunea cerdetabu derulat o serie de
ecosisteme vegetale, formate din conifgrépioase cu unele genuri termofile. Pe
parcursul evoltiei sale, elementele termofile subtropicalesi geezente permanent
in spectre, nregistreazun regres, fiind tot mai mult subordonate elemente
temperate, in dependénde evoltia oceani& a climatului. Fragunea cea mai
fhsemnat a spectrelor o constitue polenul de pinacee, tigploxylon Tnlocuind
treptat tipul haploxylon Angiospermele erau dominate, alternativ, de pdlen
betulaceelor prin gen#llnus ulmaceelosi de polenul cvercoid al fagaceelor.
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A NEW SPECIES OF TERRESTRIAL ISOPODS:
TRACHELIPUS RADUIN.SP. (CRUSTACEA, ISOPODA)

NICOLAE TOMESCU” and LIUBOMIRA OLARIU™

SUMMARY. - This paper describes a species that is new fonceje
Trachelipus radyi which has been collected in the Northern Oriental
Carpathians. The specific characters are the shapeereiopod VIl
carpopodite and of pleopod | exopodite in males.

In the fauna of our country there are mentionedeties and 4 subspecies
that belong to the genugachelipus[1l]. Radu [2] also mentions a number of 4
species and 2 subspecies whose presence in thenRonfiauna is uncertain.

Although these are relatively large species (8+ii), their identification
is difficult due to the relatively uniform morphaial aspect. The identification of
the species is conducted based on secondary seharacters in males: the shape
of pereiopod VII carpopodites, the shape of exdpsdind endopodites (gonopods) of
pleopod 1, the shape of the cephalic lobes, thgodison of the glandular pore
fields from the thoracic region epimera, the shafpthe pleotelson.

In order to identify the species, it is mandattoycompletely analyse all
the characters that have taxonomic value. In taxonstudies, it is also necessary
to know the morphological modifications of thesaugltters during postembryonic
development of each species, since their definghegpe appears gradually [5].

Material and methods. The biological material (8 adult males and 7 feragl
has been collected from a spruce forest locatederNorthern part of the Oriental
Carpathian Mountains, at an altitude of 900 m.hiis forest there are areas with
high humidity with alder trees. The individuals rfrothe described species of
isopods have been collected from such a locatibe.animals have been collected
using pitfall traps and tweezers.

Four of the males have been dissected in ordebt@in permanent slides
using Canada balm, from body parts and organs (pé&smtelson, antennae, pereiopod
VIl and pleopods 1). The slides have been studsiajua microscope, and we have
made drawings (Fig. 1). The male that was descri®&d5 mm long and 4.5 mm
broad. The holotype and paratypes are kept in twdogical Museum of the Babe
Bolyai University in Cluj-Napoca.

" Babe-Bolyai University Department of Zoologya400 Cluj-NapocaRomania
. E-mait ntomescu@hasdeu.ubbcluj.ro
Museum of Natural Sciences®75 Vatra DorneiRomania
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The bibliographic sources that were used incluglethetic papers on
Isopod fauna in Romania and Europe. [2 - 4, 6].

Description of species
Dimensions: The males that were collected were 8-11 mm lonas.5 mm broad.

Colour: The tergites are dark brown. The base of the eairdisplays yellow-orange
spots that form longitudinal bands. Some individualso present spots on the
posterior extremity of the epimera.

Somatic characters. The cephalon has the lateral lobes very well developed, of
approximately triangular shape, inclined lateralhgaving the distal extremity
rounded and narrower than their basis. The media@ is less developed, its sides
form an obtuse angle (Fig. 1 — A).

Tergites | — IV have the posterior margin slightly excawatd@he glandular pore
fields have a circular shape, and are very clogkddateral margin of the epimera
(Fig. 1 — G), in some individuals being very clos¢he edge.

Thepleotelson is short, the distal half has a large basis andcate apex (Fig. 1 —
D).

Appendages. The antennae have the penultimate article shorter than the dast
(Fig. 1 — B), the length ratio between them beirg)10

Pereiopods VIl in males have the carpopodites provided witiearow crest, like a
blade, which covers 80% of the length of the caguiite (Fig. 1 — C).

Pleopods 1 exopodites in males have the distal half muainomser compared to
the proximal half (Fig. 1 — F). The extremity ofdeodites 1 (gonopods) bears a
row of hairs that have their extremity shorter thhe edges of the seminal duct.
The secondary sexual characters that distinguishd#scribed species from the
species that are already known are pereiopodsrétit@nd the shape of pleopods
1 exopodites, characters that differentiate mosh®fspecies of genlsachelipus
Trachelipus raduin.sp. has the crest of the carpopodite similartitat of
Trachelipus pseudoratzeburdiut other characters are different.

Ecology. The population from which the described individuadse been collected
lives in a very damp habitat, with rich herbacewegetation and also wooden
vegetation composed of alder trees. During daytithe, animals stay hidden
underneath the rocks.
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Fig. 1.Trachelipus radui.sp.

A - Cephalic lobes. B - Extremity of the antenna.Rereiopod VIl carpopodite in males.
D — Pleotelson. E - Extremity of pleopod 1 endofoii males. F - Pleopod 1 exopodite in
males. G - Epimeral glandular pore fields. b - 8aédistal half of pleotelson. cr — Crest. L.I. -

Lateral lobe. m.l. - Median lobe. d.h.- Distal halh.- Proximal half.
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PRELIMINARY STUDIES ON THE CICADA POPULATIONS
(INSECTA, HOMOPTERA, AUCHENORRHYNCHA, CICADELLIDAE
AND CERCOPIDAE) IN THE MUNTELE MARE AREA AND THE
SCARITA-BELIOARA NATURE RESERVE

VALENTIN POPA *

SUMMARY. - The studied area is located in the north-eagiarhof the
Apuseni Mountains. For faunistical and ecologit¢abies we have chosen
five types of ecosystems: spruce and pine foresegdow, pasture and
oligotrophic swampland. Our studies revealed thathost abundant cicada
populations occurred in meadows and subalpine rgast& small number of
cicada species live in pine forest and oligotropv@ampland. All these
ecosystems are dominated by two speciéexdanus abdominaliend
Diplocolenus bohemanivhich form here abundant communities. The
preliminary studies allow us to conclude that iis #rea the cicada fauna is
very scarce.

Muntele Mare is located in the West Carpathianghénorth-eastern part
of the Apuseni Mountains. Both the Bihor and thé@délasa Mountains form the
orographic axis of the Apuseni Mountains. The hgjlpeak is Muntele Mare, with
an altitude of 1826 m.

The geological substratum presents a great litholand structural
complexity. The substructure of this massif is mageof old prebaikalian and
baikalian metamorphic rocks.

The climate of the area is mountainous. The avedcdgmnual rainfall is
low (1000 mm). The average of multiannual tempeesisi 4. 7C.

The vegetation presents an obvious vertical digtioln. Starting from the
bottom there are, successively, oak, beech, mpiad, spruce forests and subalpine
meadows. From biogeographical point of view, thedistd area belongs to the
spruce layer. Besides the spruce, there also hee ee species, such Bstulasp.,
Alnus incana Salix capreaand Acer platanoidesThe herbaceous vegetation is
specific to alpine meadow¥accinium myrtillus, Crataegus monogymaxed with
monocotyledonous and dicotyledonous plants.

In the biological literature in our country thenee dew data regarding the
cicada fauna in this area, but there are moreatatat this subject in other areas of
the Carpathian Mountains [1-3].

The biological material has been sampled in statiith varied ecosystems.

*Babey-Bolyai University, Department of Zoology, 3400 jiNlapoca, Romania
E-mail: valentin@hasdeu.ubbcluj.ro
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These stations are:
1. The Biisoara Tourist Complex (TC), where the main sampbogtions are:

a) Meadow with south-western aspect. In this area we halleated both
guantitative and qualitative samples from the hegbas and shrubbery layers and
from the trees.

b) Spruce forest located near the tourist complex. In this ecasystthe
samplings were done only from the herbaceous lasjece the shrubbery one is
less represented.

2. The Sarita-Belioara Nature Reserve (SB), which covers aa afel50
ha and is located at an altitude of 1350 m. Therwesincludes the meadow on the
Sesul Craiului (limestone plateau), theaB@ forest and the slopes limiting the
starting point of the Belioara valley, which isribtitary to the Pgaga river.

From botanical point of view, in this reserve thesea great diversity of
phytogeographical elements. Among the glacial tsglicere we could finGentiana
acaulis, Gentiana clusii, Dryas octopetala, Arcagdtylos uva-ursiand among the
Mediterranean specie§aponaria bellidifolia.lt is also important to notice the
presence of steppe relicts, suchFaisillaria orientalis, Serratula radiata and on
the rocksLeontopodium alpinunThe forest on the Siita plateau contains a mixture
of species, such @&inus sylvestris, Picea abies, Larix decidua, Janis communis
andJuniperus sabinaOn the rocks there grofaxus baccatand the endemic species
Hieracium praebiharicumWe have taken samples from the following ecosyste
and habitats:

a) Meadow on the plateau named "Platoul Craiului".

b) A pine (Pinus sylvestris) forest near the "Platoul Craiului”. In this ecosystem
we have also sampled biological material from #baceous vegetation of the rocks.

3. Roméneasa (R), located in front of thérBa-Belioara Nature Reserve.

a) Meadow with many species of spontaneous Gramineae, locegadthe
Nature Reserve 3adta-Belioara.

b) Pasture along the way leading to the Nature Reserve.Thbdoeous
vegetation is dominated by monocotyledonous species

4. Muntele Mare (MM)

a) Subalpine meadowlocated near the Muntele Mare peak, where the
dominant vegetation is an associatiodahiperus communis.

b) Oligotrophic swampland with Sphagnunsp. located along the way
leading to Muntele Mare. The oligotrophic swampléntbcated at a high altitude,
under climatic conditions specific to the conifesdarests. These oligotrophic swamps
are found predominantly on plane areas that amnigield to an increased humidity,
where the ventilation lacks and where there aralitionms for the accumulation of
plant residues. The predominant plant specieSphagnunsp. andPolytrichumsp.,
and glacial relicts, such as Careagellanica, Carex limosa, Carex pauciflora, Dnase
rotundifolia, Eriophorum vaginaturandVaccinium oxycoccos
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Material and methods. The sampling of biological material on herbaceous
vegetation has been performed using an entomolagita\We have also collected
biological material from trees and shrubs usingutimbrella net and by direct sampling
from the plants. We have taken both quantitative gualitative samples. We have
collected samples of identical size (100 sweepsalirecosystems. The studies
have been carried out in 1998. The collected biokdgnaterial was preserved in
70% alcohol. The species were identified taking tansideration the morphological
features, especially the genital system, accorttirthe literature [5, 8, 9]. We have
used the following ecological indices: relative aance, numeric dominance, the
Shannon-Weaver ecological diversity index and tiétability index.

Results and discussioriThe preliminary results of our research in the Mt
Baisorii — Scirita Belioara area is presented in Table 1. We mettianin this area,
faunistic studies have never been performed beéffotiee Auchenorrhyncha group.
All our faunistic data are original.

In the studied area we have identified 21 speddsniging to 19 genera, 2
families and 4 subfamilies. The family with the agest number of species is
Cicadellidae Latreille 1825, with 19 species, coregdao family Cercopidae Leach
1815, with only 2 species.

The Cercopidae family includes, generally, a smathber of species (24 in
Central European fauna) [6]. The distribution afatla species in subfamilies is
presented in Fig.1. Subfamily Deltocephalinae pesented by a great number of
species, since this subfamily includes a high nurob¢axa. In the studied area, the
species belonging to the subfamily Typhlocybinaeaso well represented, due to
their favourable trophic base which is very abundeare (poplar, birch, mountain
alder, hazelnut tree, mountain sycamore maplepwviétc.). The subfamily with the
lowest representation is Macropsinae, with only species. Cantorean u [4]
has obtained similar results in a faunistic andliagioal study performed in the
Retezat Massif.

10%

5%

19%

66%

mlpo2m3mé

Fig. 1. Distribution of the cicada species in subfamilies.
1 — Deltocephalinae. 2 — Typhlocybinae. 3 — Madraes 4 — Aphrophrinae.
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By analysing Table 1, we can observe that the Isighember of species is
found in meadows and spruce forests (11 spedies),im pastures and swamplands (6
species only). In the meadow, the great numbepetiss is due to the rich trophic
base, especially spontaneous Gramineae, which omkefavourable source of food
for the cicada communities. In the spruce fordbis,cicada communities are also
abundant due to the rich herbaceous substratuthelalpine pastures, the specific
diversity is low compared to the meadows, whichvpeothat here the abiotic and
biotic conditions are more unpropiteous than in itieadows. In the swampland
ecosystem, there is a low number of species, ofhwbeveral are eurihygrous, such
as Balclutha punctata, Verdanus abdominalis, Empoasits, and other have
higher demands regarding the humidity facMacrosteles sexnotatus, Conosanus
obsoletus, Psammotettix cephalotes

The distribution of species according to statienthe following: the Tourist
Complex station (TC) exhibits the greatest numbiespecies (14), followed by the
Muntele Mare station (MM) with 8 species, the Roesisa station with 7 species,
and the lowest number of species is found at tligt&Belioara station (6 species).
This distribution on stations shows that biodivigrés negatively correlated with
the altitude.

Regarding the distribution of species in differeabsystems or the ecological
valence (Fig. 2), we can observe that the majaritgpecies are spread in two or
more ecosystems (eurybiont species — 52%), bue thex many species that are
found in only one ecosystem (stenobiont specie8%)4In the spruce forest, there
are species likeéSpeudotettix subfusculus, Thamnotettix confinidtobephalus
pulicaris, Erythria montandoni, Dikraneursp. (sylvan species). We have obtained
similar results in a neighbouring mountain area fjich confirms the ecological
preferences of these species. In the meadows, wedf@ncopsis flavicollis,
Chlorita viridula. In the swamplands, the following species lilndacrosteles
sexnotatus, Conosanus obsoledns Empoasca vitisWe observed also the presence
of eurybiont species, such Bsammotettix cephalotemdVerdanus abdominalis

48%

52%

81
|2

F i g. 2.Ecological valence of the cicada species.
1 — Stenobiont species. 2 — Eurybiont species.

45



V. POPA

The highest relative abundance (RA%) has been deddiorDiplocolenus
bohemani(55.69% in spruce forests, 37.78% in meadows &% b pastures),
followed byVerdanus abdominalif98.86% in spruce forests, 28.26% in meadows,
60% in pastures and 10% in swampland). The diffelerels of the RA% show
that the two species have different ecological se¥erdanus abdominaliss a
species that lives in open areas, &iglocolenus bohemanprefers the forests.
Low values of the RA% were found farythria montandoni, Dikraneurap.and
Philaenus spumariuf.63%).

The highest values of the dominance index (D%) wegistered for
Diplocolenus bohemar(88.80%) and/erdanus abdominali&2.46%). All ecosystems
in the studied area were numerically dominatechiegé two species.

The values of the Shannon-Weawer ecological diyessid of the equitability
indices are presented in Table 2. By analysingtdb$e, one can see that we have
found the highest value of the diversity index lie tmeadow (0.73), followed by
the spruce forest (0.64), and the lowest value regsstered for the swampland
ecosystem (0.18). Regarding the values of the a@gjlity indices, the situation is
similar. This result shows that the cicada speniamly prefer open ecosystems,
such as meadows and subalpine pastures and alsprtiee forests. The fact that
the cicada species prefer these two types of etmaganay be due to the richness
of the trophic base, and also to the temperatulehamidity conditions that favour
the development of these types of communities.hin gpruce forest the trophic

base is also rich, due to the substantial herbaceyer.
Table 2

Values of the Shannon-Weaver diversity index (H") ad
equitability index (e) in the studied ecosystems

Type of ecosystem

I -

ndex Spruce forest  Pine forest Meadow Pasture Swampland
H' 0.64 0.3 0.73 0.48 0.18
e 0.61 0.6 0.67 0.2 0.12

Conclusions.1.In the studied area, we have identified 21 sgdoédonging
to 19 genera, 2 families and 4 subfamilies. Thadacfauna is relatively reduced.

2. The majority of the species belong to the fa@ilyadellidae Latreille, 1825.

3. The most abundant cicada fauna lives in mea@owssubalpine pastures.
Also, a great number of species live in sprucesferd he cicada fauna is less represented
in swamplands and pine forest.

4. The studied area presents a high percentaderaitsont species (48%).

5. The species with the highest relative abundaretgiplocolenus bohemaiind
Verdanus abdominalisnd those with the lowest abundanceEagghria montandoni,
Dikraneurasp. andPhilaenus spumarius.
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6. In the studied area, the ecosystems are nuilyeticaninated byDiplocolenus
bohemanandVerdanus abdominalis.

7. The highest value of the diversity indices gistered in pastures, meadows
and the spruce forest, while in the other ecosystidie diversity is very reduced.
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HISTOLOGICAL AND ULTRASTRUCTURAL STUDIES OF THE
RAT MYOCARDIUM AFTER A SINGLE THERAPEUTIC DOSE
OF CARBOPLATIN ADMINISTERED INTRAVENOUSLY

CRISTINA PASCA”, VIOREL MICL AUS™, CONSTANTIN CRACIUN®,
ERIKA KIS*, VICTORIA DOINA SANDU*, VERONICA CR  ACIUN*,

*kk

IONEL PAPUC** and CRISTIAN MUNTEANU

SUMMARY. — Carboplatin (Paraplatin) is an alkylating ageribihging to
the family of platinum-containing products, widelged in the chemotherapy
of many types of malignant diseases in humans. rdctp to the previous
studies concerning its toxicity, this anticancemugdrhas a significant
myelotoxicity, nephrotoxicity and cardiotoxicityhérefore, our investigations
intended to evaluate the histological and ultrattiral modifications induced
by a single therapeutic dose of Carboplatin (400nmhody surface) in the
left ventricle of the rat myocardium. Light micropy demonstrates that
Carboplatin induces many and obvious modificatimmhsisting of the
appearance of a slight congestion, haemorrhage atiifuse oedema which
was not correlated with the presence of a celinfitration. At the level of
many cardiac muscle fibres, some nuclear modifinatiappeared which
consisted of hyperthrophy, the presence of anaseck number of nucleoli, a
peculiar arrangement of chromatin in groups. A fewlei were round shaped
and very intensely stained. In addition, an obvicoagestion and many
haemorrhages could be seen in the myocardium.

The ultrastructural alterations induced by thiostdtic consisted of the
appearance of an alteration of the vascular antblsanmal permeability,
correlated with a modified flux of electrolytes amgter, leading to cell
swelling, disorganisation of the ultrastructurgezsally at the periphery of the
myocytes, lysis of the sarcolemma and myofibrilgaking of the Z-lines,
increasing of the interfibrillar spaces, swellingdadegeneration of the
mitochondria. Besides, it could be noticed a massigdema between the
myofibrils which determined the myocyte disorgatiisa In the areas with an
advanced lysis, an obvious collagenous prolifenatiould be seen. All these
modifications, which already appeared 24 hours #ftetreatment, aggravated
progressively, but after 11 days started decregairtge end of the experiment
the granular myocardiosis correlated with myolysisrofocuses, congestion,
oedema and haemorrhages had just a zonal character.
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Carboplatin is widely used in the treatment of @etg of common cancers
including small cell and non small cell lung canaararian, testicular, head, neck,
bladder cancer and many other malignant tumours. grimary cellular target of
Carboplatin is DNA. The linkers which result inside between the two DNA
strands, following interaction with Carboplatin, imlg account for its antitumoural
action [2, 5, 10]. However, the administration adrl@oplatin frequently results in
clinically important toxicities, including kidneygone marrow and heart toxicity,
that pose certain risks and adversely affect tladitgwof life of the patients. Nowadays,
the investigations try to safely increase the tdte or the dose frequency of this
platinum drug which would lead to an increase mdur response rates and could
result in a substantial patient benefit. Accordinghe previous studies, high doses
of Carboplatin determine significant histologicabaultrastructural modifications of
the cardiac tissue, which, unfortunately, are ingletely known. Therefore, our
studies intended to reveal the effect of a sinbkerapeutic dose of Carboplatin
administered i.v. on the rat myocardium.

Material and methods.Our experiments were carried out with the following
five groups of healthy adult male Wistar rats, visig 190 +10 g and maintained
under bioclimatic laboratory conditions, with nootb for 18 hours before the
treatment, but having watad libitun

-group U — untreated (control) group;

-group G, G, G; and G treated i.v. with 400 mg Carboplatin 2/r‘nody
surface and sacrificed 24 hours, 4, 11 and 18 dfigsthe treatment.

The animals were not fed for 18 hours before theifzation. Having
sacrificed the animals, we took fragments fromrhgcardium. For microscopic
examinations, the fragments were fixed in 10% raudormol, processed by the
paraffin technique and the sections @iné were stained by the hematoxylin-eosin,
and Masson-Goldner trichrome [11]. For ultrastreaitinvestigations, fragments
of myocardium were prefixed in 2.7% glutaraldehgdtution and postfixed in 2%
osmic acid solution. The fragments were dehydratedetone and then embedded in
Vestopal W. The ultrathin sections were obtainegdguan LKB IIl ultramicrotome
and were contrasted with uranyl acetate. Examimatfd¢he sections was performed
in a TESLA-BS-500 electron microscope [1, 8, 12].

On the stained and contrasted sections we stuliedight and electron
microscopic examinations, the histological andastiuctural modifications induced
by this drug at the level of myocardium in the hedintricle, in concordance with
the moment of the sacrification.

Results and discussiorBy light microscopy it could be seen that Carbdplat
determines certain histological modifications whialeady appeared 24 hours
after the treatment. They consisted of a slightgestion and a diffuse oedema
which was not correlatedvith the presence of a cellular infiltration. Many
myocytes had nuclear modifications consisting gpdntrophy, an increased number
of nucleoli and a peculiar arrangement of chrometigroups. A few nuclei were
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round shaped and very intensely stained, all thepects being very well pointed
out on the sections stained with hematoxylin-eoairg the oedema was obvious
on the sections stained with Masson-Goldner dye.

All the modifications aggravated progressively,that 4 days after the
treatment the stasis, congestion, oedema were seoi@s and, in addition, many
interfascicular haemorrhages appeared. Groups afcywgs were affected by
anisocaryocytosis and anisochromy processes (Fig. 1

The circulatory disturbances correlating with anffigant perivascular and
interfascicular oedema persisted in the group fieedi 11 days after the treatment
(Fig. 2). Here and there, microfocuses of myolysislld be noticed. A small
number of myocytes were affected by a granulo-hgadiystrophy.

r" : T I ‘&ﬁ%& O

Fig. 1.Haemorrhages, oedemas and myolysis in the rat nngiaga (x 320).

The electron microscopy investigations showed @etboplatin induced
certain ultrastructural alterations consistinghef &ppearance of a serious modification
of the vascular and sarcolemmal permeability cateel with a modified flux of
electrolytes and water, leading to cell swellingpdyanisation of the cell ultrastructure,
especially at the periphery of the myocytes, Ip$ithe sarcolemma and myofibrils
(Fig. 3), breaking of the Z-lines, increasing oé timterfascicular spaces, swelling
and degeneration of the mitochondria (whose criafgeeared destroyed and whose
matrix was rarefied) (Fig. 4), and swelling of thecleus (Fig. 5). The massive oedema
between the myofibrils determined a myocyte disoiggion. In the areas with an
advanced lysis process, an obvious collagenougfqyadlon appeared (Fig. 6). The
granular myocardiosis persisted, too.
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F i g. 2.Significant interfascicular oedemasF i g. 3.Congestion, lysis of the sarcolemma
and stasis in the myocardial capillaries and myofibrils, especially at the periphery of

(x 320). the myocytes, and interfascicular oedema
(x 4410).
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F i g. 4.Severe disorganisation of the F i g. 5.Swelling of the nucleus and
myocytes, breaking of the Z-lines, nhicoaria in the myocytes and a
swelling of the myocytes and peculianagement of the nuclear
mitochondria(x 8400). chromatin(x 12600).

52



MODIFICATIONS INDUCED BY CARBOPLATIN ON RAT MYOCARDUM

F i g. 6. Obvious disorganisation of the
myocytes at the periphery and a collagenous
proliferation in the areas with an advanced
lysis procesgx 7350).

At the end of the 18 days of the experiment, thenglar myocardosis
correlated with myolysis microfocuses, congeststasis, oedema and haemorrhages
had a zonal character and were very discreet, aiowb recovery process of the
myocardium being noticed.

The histological and ultrastructural aspects camfine cardiotoxic effect
of this anticancer drug, which, according to theviiwus studies, appears after high
doses of Carboplatin or after a long chemotheraygycansists of the appearance of
certain histological modifications: congestions&and haemorrhages at the level of
the capillaries, very grave microvascular distudesnand a slight hypertrophy of the
myocardium mass [6, 13, 14]. In severe Carboplatatment, muscle cells are
irreversibly damaged, the sarcolemmal permeabilting seriously affected. The
functional consequences of the altered sarcolemparaheability involve a modified
flux of electrolytes and water, leading to cell #img and increased transport of Ca
from the extracellular space to the cardiac musele[4]. Besides, dilatation of the
tubules of the sarcoplasmic reticulum, increasethbers of irregularly shaped
lysosomes containing heterogenous deposits ofr@tedense material, dehiscence
of intercalated discs, mitochondria with destrogedtae, and intramitochondrial
amorphous inclusion bodies were observed [3, 7,TBls, a myocardial Ga
overload developed and the ultrastructural modifices of the myocytes were
correlated with certain devastating effects oncueliac cell functions.

The histological and ultrastructural modificatioriced by us demonstrated
that Carboplatin, administered i.v. in a singleréipeutic dose of 400 mgfrbody
surface, had a significant cardiotoxic effect, vwhédready appeared 24 hours after
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the treatment, aggravated progressively, but aftedtays started decreasing; at the
end of the 18 days of our experiment, an obviogswery tendency was noticed,
all the modifications having a zonal character afidcted especially isolated
myocytes and only a small number of groups of myaiaacells.

Conclusions.1. A single therapeutic dose of 400 mg Carboplafirdody
surface has a moderate toxic effect on the rat argllem consisting of the
appearance both of certain histological and ulasiral modifications.

2. All the modifications induced by this anticanceng seem to be due to
the grave circulatory disturbances and the thromwtopenia.

3. Carboplatin determines certain histologicalratiens: capillary stasis,
interfascicular haemorrhages, oedemas, nuclear fivatibtns (hypertrophy, the
presence of an increased number of nucleoli, a lipecarrangement of the
chromatin in groups) and an obvious collagenoulfgration in the lysis areas.

4. The ultrastructural modifications induced by liggatin consist of cell
swelling, disorganisation of the cell ultrastruetuespecially at the periphery of
the myocytes, lysis of the sarcolemma and myofipfiireaking of the Z-lines,
swelling of the interfascicular spaces, swelling degeneration of the mitochondria,
myocyte disorganisation and myolysis.
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HISTOLOGICAL AND ULTRASTRUCTURAL INJURIES IN
THE RAT KIDNEY AFTER EXPOSURE TO CISPLATIN
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SUMMARY. — Cisplatin, a platinum compound, is an alkylatiggrt with a
marked antitumour activity, that has been extehsiamd successfully
applied in the chemotherapy of several types otexaftesticular, ovarian,
pulmonary etc). Unfortunately, it has a significahematologic and
nonhematologic toxicity, especially nephrotoxiciffhe tissue injury and
repair in the rat kidney induced by this anticardreig are still incompletely
known; therefore, we tried to emphasise the higicéd and ultrastructural
modifications induced by some therapeutic dose€isplatin on the rat
kidney. Our researches demonstrated that the $esimre very grave,
affected wide areas and progressively and significgrew worse during the
experiment. They consisted of the appearance oérketh swelling of the
renal tubules, especially between the cortex antliiae a distension of the
epithelial cells, the cytoplasm of which appearethbgeneous and in some
areas the epithelium was atrophied or detachedhdtition, it could be
noticed a granular material inside the renal tubdecause of the necrosis
processes of the epithelial cells), a proliferattbmesangial and endothelial
cells, an accumulation of certain circulating elatagpolymorphonuclears,
monocytes, lymphocytes) in the capillary lumen. Timesangial and
monocytic interposition determined the parietatkbning and the striking
"double outline" aspect of the basement membratextrBn microscopy
studies showed that Cisplatin induced grave nuclkerations, a complete
vacuolisation of the apical cytoplasm, intracefilyyais, while the mitochondria
were swollen and had a rarefied matrix. Many efitheells in the uriniferous
tubules had a seriously affected brush border rtloeovilli being swollen
and destroyed here and there, and the basal imdsldippeared hypertrophied.
An increase of the mesangial matrix, with an obwiexpansion in the capillary
loops, determined the "double outline" aspect ef lasement membrane
which was found in light microscopy investigatioBesides, a pronounced
cellularity of the glomeruli appeared, which wasedi® mesangial cell
proliferation and especially to monocytic infilicat. Monocytes appeared in
the mesangial zone, between the basement membrdntheaendothelium
along with mesangial cells, or in the lumen of sarapillaries. Deposits of
granular structure were found in the subendothedéed.
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Cisplatin (Platinol, cis-DDP) is a platinum compdubelonging to the
alkylating agents, successfully applied in the ch#rarapy of several types of
cancer. The antineoplasic activity is generallyidwad to result from the
interaction of the drug with the DNA in the tumaglls, this interaction leading to
the formation of different types of adducts throuké reaction of the bifunctional
platinum compound with N7 atoms of the nucleobagemine and adenine. The
major adducts are intrastrand cross-links formetheybinding of cis-DDP on two
neighbouring guanines, on adenine and guaninepamdo guanines separated by
one or more nucleobases. Other types of adduatsefbare the interstrand cross-
link on two guanines and monofunctionally bound2BP. Inside cells, cis-DDP
can form DNA-protein cross-links [6-8]. Cisplatirasa significant hematologic
and nonhematologic toxicity, especially nephrotiyic The histological and
ultrastructural modifications induced by this aaticer drug on the rat kidney are
still incompletely known; therefore, our investigas tried to emphasise these aspects
in concordance with the moment of the sacrificatédter the administration of
some therapeutic doses.

Material and methods.Our experiments were carried out with the following
five groups of healthy adult male Wistar rats, véig 190 +10 g and maintained
under bioclimatic laboratory conditions, with nootb for 18 hours before the
treatment, but having watad libitum

-group U — untreated (control) group;

-group G, G,, G; and G treated i.v. with 20 mg Cisplatin #hody surface/day,
for three days, and sacrificed 24 hours, 4, 11lahdays after the treatment.

The animals were not fed for 18 hours before theifzation. Having
sacrificed the animals, we took fragments from Kigney. For microscopic
examination the fragments were fixed in 10% neufmammol, processed by the
paraffin technique and the sections qind were stained by the hematoxylin-eosin,
Masson-Goldner trichrome and PAS methods [12].URoastructural investigations
fragments of kidney were prefixed in 2.7% glutaedigde solution and postfixed
in 2% osmic acid solution. The fragments were dediygdl in acetone and then
embedded in Vestopal W. The ultrathin sections vedrtained using an LKB llI
ultramicrotome and were contrasted with uranylateetExamination of the sections
were performed in a TESLA-BS-500 electron microgcfip 10, 13].

On the stained and contrasted sections we stubiedight and electron
microscopic examinations, the histological andastiuctural modifications induced
by this anticancer drug in concordance with the miohof the sacrification.

Results and discussionThe light and electron microscopy investigations

of the kidney sections showed the appearance ot significant modifications
which seemed to be in concordance with the momiethiecsacrification.
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The first histological alterations could be notiaadn after 24 hours after
the treatment, but they were very discreet, hadralzcharacter, affecting small
areas, especially between the cortex and medultheokidney. Thus, in a few
uriniferous tubules, there was a polymorphous jrogganular material which
appeared as a consequence of some incipient neqosiesses of the tubule
epithelium. Just a small number of renal corpusalee affected, they presenting
a discreet oedema of the Bowman'’s space.

Four days after the treatment, some uriniferouslagin the cortex of the
kidney were swollen and the cytoplasm of the efidheells was homogenous.
The granular material inside the lumen of the tabupersisted and it had an
obvious merging tendency. All these alterationssiségd and aggravated in the
group sacrificed 11 days after the treatment, ifciwit could be noticed that some
renal tubules showed a urinary stasis, their wadiging an atrophied epithelium,
and here and there suffering serious necrosis psese Many cells of the tubular
epithelium, as a result of these processes, datdche the basement membrane,
and made up the granular material noticed in alangmber of tubules than in the
group sacrificed 4 days after the treatment.

The necrosis processes progressively got worsethabin the group
sacrificed 18 days after the treatment we couldcadtthat the urinary stasis was
significantly increased, more tubules being vestatided and having an advanced
necrosis process of the epithelial cells. Besideany cells were very swollen,
having an abnormal, peculiar aspect, their dimerssioeing three times larger
compared to normal cells. All these modificationsrevmuch increased between
the cortex and medulla and moderate in the cortek rmedulla of the kidney
(Figs. 1-3). In addition, in this group, a proléion of the mesangial and
endothelial cells and an accumulation in the capillumen of certain circulating
elements (polymorphonuclears, monocytes and lymyheg were obvious. The
interposition of mesangial and monocyte cells dwrileed the parietal thickening
and the striking "double outline" aspect of thedmasnt membrane (Fig. 4).

Electron microscopy showed that Cisplatin inducedhvg nuclear
alterations, a complete vacuolisation of the apmabplasm, intracellular lysis
phenomenon, which started to appear 4 days afeetrdatment and got worse
during the 18 days of the experiment. Besides ntitechondria became swollen
and had a rarefied matrix (Figs. 5, 6), many efidheells had a seriously affected
brush border, the microvilli being swollen and degtd here and there, and their
basal infoldings appeared hypertrophied (Fig. Ae pronounced cellularity of the
glomeruli was due to mesangial cell proliferatiomd aespecially to monocytic
infiltration. Monocytes appeared in the mesangiahes, between the basement
membrane and the endothelium or in the lumen ofescapillaries. Many granular
structures were found in the subendothelial ared ianthe lumen of some
capillaries, too.
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Fig. 1.Urinary stasis and the presence F i g. 2.Advanced necrosis process
of some abnormal cells, three times of the dgtteells in the

larger compared to normal cells in uriniferouotiles between

the renal tubulegx 665). the cortex and medul@ 665).

F i g. 3.Swollen and abnormal epithelial F i g. 4.Proliferation of the mesangial
cells in the uriniferous tubules, necrosis andathellial cells and a thickening
processes and urinary stagis665). of the parietal Bowman capsle665).
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LRSS i aid

F i g. 5.Congestion in the renal capillaries,
serious swelling of the mitochondria and
disorganisation of their matrix and
cristae(x 6720).

]

F i g. 7.Serious necrosis process of the epithelial

cells in the renal tubules between the cortex andNd Of the glomerular capillaries, the

.44,‘ oA %y ‘.‘1__“~/
F i g. 6.Vacuolisation of the cytoplasm of the
pitreelial cells in the uriniferous tubules,

swvglland disorganisation of the mito-
chondrial and nuclear structui@ 8400).

Both the histological and
ultrastructural modifications previously
presented confirm the nephrotoxicity
of Cisplatin. According to the previous
investigations, the nephrotoxicity of
this anticancer drug is minimal when
it is administered in low doses, but high
doses induce a significant glomerular
and tubular toxicity which could
seriously affect the function of the
kidney [2-4, 6-9, 11, 14]. Its toxic
effect consists of certain alterations
both of the renal corpuscle structure
(glomerular capillaries, endothelium,
mesangium and Bowman capsule)
and the uriniferous tubules, especially
between the cortex and medulla.

As a consequence of the affect-

medulla and a hypertrophied aspect of the cell  Ultrafiltration process was significant-

basal infoldinggx 7140).

ly disturbed. Mesangial cells, which
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provide support for the capillaries and seem t@Hgocytic suffered, in this case,
mitosis and proliferated. These cells, under nompalditions, apparently function
to clear large proteins from the basal lamina, tiitigelf probably is not static, with
the addition of new material externally and the ogei of the old material
internally by the mesangial cells. It has also bseggested that mesangial cells
can contract when stimulated by angiotensin, withsequent decrease of blood
flow in the glomerular capillaries [5]. The mesaaigtell proliferation could be
another cause for the alteration of the ultrafiitna process at the level of the
kidney of the rats treated with Cisplatin. Becaokthe affecting of the uriniferous
tubules, the excretion and absorption processes afégcted, too.

Conclusions.1. Cisplatin has a nephrotoxic effect which got seoduring
the 18 days of our experiment.

2. Cisplatin affects both the structures involvedhe ultrafiltration process
(glomerular capillaries, Bowman capsule, mesangiang in the absorption and
excretion processes (epithelium of the proximalvoduted tubule, loop of Henle
and distal tubule).

3. Microscopy examination showed that Cisplatiruzetl necrosis processes
of the tubular epithelium, urinary stasis, prol#ton of the mesangial cells, the
appearance of some granular proteic material irthieldumen of the tubules, a few
epithelial cells getting an abnormal, peculiar agpand a significant monocyte
infiltration.

4. Electron microscopy investigations of the kidisegtions demonstrated
that Cisplatin produced grave nuclear alteratianspmplete vacuolisation of the
cytoplasm in the epithelial cells, the swelling tbk mitochondria and a grave
alteration of the brush border and of the basaldfgs.
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SISTEMSI METODA DE MONITORIZARE SIMULTANA
A ACTIVIT ATII ELECTRICE CARDIACESI PULSULUI
CAROTIDIAN LA OM

CRISTIAN SEVCENCU"

SUMMARY. — System and Method for Simultaneous Monibring of the
Electric Cardiac Activity and Carotid Pulse in Man. In order to record
both the electrical and the mechanical activitiethe isolated frog heart, a
double-trace monitoring system was designed inlahoratories. Based on
the same technical principles and using the sametrehic monitoring
devices, a new system was designed. By meansr@uaatic displacement
transducer, the movements of the carotid artery temesformed into
electrical signals, which are then acquired togetlith the cardiac ones. The
result is a double-trace recording showing the lighrdevelopment of the
pulse waves and of the signals generated by the thedng its electrical
cycles.

Odat cu dezvoltarea exploziva tehnicilor informgonale, care au acaparat
practic toate domeniile de activitate urdaasisim n ultimii ani la &spandirea pe
scah largi a unor noi metode de utilizare a calculatoruluircggirument central in
cercetarea biologicsi medicati.

Una dintre cele mai moderne modilitde inregistrarai analiz a celor
mai diverse tipuri de parametri fiziologici arebaz asa-numitul sistem de achiie a
datelor (Data Acquisition System, DAQS). In agerun astfel de sistem ofer
cateva faciliiti principale. Astfel, prin utilizarea unor dispdzé de culegere a
parametrilor urrariti, cuplate la o interfd care realizedz comunicarea cu
calculatorul, este asigusatinregistrarea pe harddisk a datelor care reflect
desfisurarea unui proces fiziologic. Avand in vedere isgenapacitate de stocare a
calculatoarelor actuale, rezultcu claritate posibiliitile practic nelimitate de
acumulare a valorilor experimentale. Pe dé pHrte, oddt stocate, toate aceste
date pot fi oricand reactualizate pentru anajiz@asuritori detaliate. Tn al treilea
rand, rezultatele almute pot intra mai departe n filtrul prelddior statistice,
realizate pe acejacalculator cu ajutorul unor programe adecvate.

Intr-o serie de ludiri si comuniciri anterioare [4-8], am prezentat unele
realiziri obtinute in laboratoarele noastre in ceea ce gigvgroiectareai utilizarea
unui sistem original de monitorizare a acttit inimii izolate de broast Cu
ajutorul acestuia am @hut nregistéri si date comparabile cu cele publicate n
lucrari recente [1-3, 9, 10].

" Universitatea "BabgeBolyai", Catedra de Fiziologie animal3400 Cluj-Napoca, Romania.
E-mail: sevcr@biolog.ubbcluj.ro
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Pe structurile hardwarg software de bazale sistemului mai sus mgonat,
proiectandi realizand terminale de culegere adecvate, agit extinderea metodelor
de monitorizarei asupra altor indici fiziologici, atat in ceea peveste lucrul cu
organesi tesuturi izolate, cafi pe subieg umani.

In cele ce urmeaz vor fi prezentate o serie de caracteristici te@ni
facilitati de analiz ale unui sistem de monitorizare simultanactivittii electrice
cardiacssi pulsului carotidian la om.

Material si metode. Sistemul de achitie destinat monitorizii paralele a
parametrilor aminti cuprinde patru module de Ba@ig. 1): un electrocardiograf
Cardior KTD2 adaptat, un electrosfigmograf de c@eeoriginak, placa de
achiztie (placa DAQ)i calculatorul ca unitate cent#al
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Fig. 1.Schema de principiu a sistemului de agléz datelor destinat monitovizi
paralele a actividtii electrice cardiacei pulsului carotidian la om.
1 - Capsula de captare a modifitor de volum ale arterei carotide. 2 - Tub de d¢acic
3 - Tambur cu membrarelastié@. 4 - Parghie de amplificare agwirii. 5 - Traductor
de deplasare. 4 nA semnifia amplificarea de n ori a vibtidor membranei.
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Electrocardiograful Prezind toate uniitile specifice de culegere a semnalului
electric cardiac. Achizia datelor se realizeazconform principiilor clasice,
utilizandu-se deriuvdile standard pe care le corfeacest aparat. Singura adaptare
consti in conectarea blocului de amplificare la placaadbiztie. Ca urmare,
semnalul culesi amplificat de é@tre aparat este ulterior transmis calculatorulin pr
intermediul acesteia.

Electrosfigmograful Din punct de vedere constructiv, acesta se bazeaz
captarea modifiirilor de volum ale arterei carotide cu ajutorul uoepsule de
culegere (1) care se fixeagpe gat, In zona cu guarile pulsatile cele mai
pronunate. Aceadt piesi face parte dintr-un sistem pneumatic etaare conduce
modificarile de presiune spre tamburul cu membBréB), cu rol de traductor de
presiune. Vibrgile membranei sunt preluatg amplificate printr-un sistem de
parghii (4), care le transmite in acglamp traductorului de deplasare (5). Acesta
are menirea de a transformagairile liniare verticale (nA) in varié de frecvena
transmise ulterior gtii de achiziie (placa DAQ).

Placa de achizie. Este modulul pentru preprocesase&ransferul datelor
catre calculator.

Acest sistem electronic indepligte trei fungii de baz. Astfel, pe unul din
porturile de intrare esteasurat frecvena oscilatorului din componentraductorului
de deplasare. In urma acestui proces r&@zifri de valori numerice incadrate in
intervale de timp precis determinate prin progréwestesiruri de date repreziat
astfel prima grup de date care urmeaa fi trimise calculatorului.

O alti sarcira a pkcii de achiziie const in preluarea semnalului electric
generat de inithsi amplificat in blocul de amplificare. Acest semate ulterior
convertit in valori numerice prin intermediul urnginvertor analog-digital, incorporat
n microcontrolorul pgicii de achiziie. Tn urma acestui proces rezutel de-al doilea
sir de date valorice.

Cele dod grupe de date astfel generate pe baza semnaleltrage sunt
transmise calculatorului n timp real prin interrngdnterfetei seriale. In acest
mod, placa indeplinte cel de-al treilea rol — acela de element destragie.

Transmiterea datelor se realiz@azlternativ, unei valori de frecven
urmandu-i una de tensiune. Chiar @lapare in acest fel un mic decalaj, acesta este
Tntrutotul nesemnificativ ca valoare de tigigle aceea cele dadrasee (Fig. 2) pot
fi considerate ca simultane.

Pachetul de programeConsi intr-o structut software care asigiimai
multe faciliiti.

Astfel, du@ cum am aitat mai sus, transmisia datelor prin intgafaeriai
se realizeazin timp real. In consecifi rezultatul este o monitorizare pe viu ("on
line"), calculatorul ruland pe monitor graficeleaémage rezultate prin procesarea
celor doa siruri numerice amintite. Simultan acestui procestete sunt automat
salvate n fiiere proprii pe harddisk.
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Ulterior achiziiei si independent de aceasta, datele pot fi oricanctuabzate
prin intermediul unui program de citire sub formeoutrasee paralele mai mult sau
mai puin condensate, in futie de durata inregisiii. Una dintre faciliitile
programului cititor este tocmai aceea de a confélizatorului capacitatea de a
alege, nari si analiza pasajele cele mai semnificative dintrm@gistrare care poate
dura oricét.

Rezultate si discutii. Cu ajutorul sistemului descris mai sus amsiteu
obtinerea unor inregistri de tipul celei din Fig. 2.

Dupa cum se poate observa aici, toate componentele deld tipuri de
trasee — anacrota, catacrgitaicrotul pentru traseul sfigmografic, respectivdele
P, QRSsi T pentru cel al electrocardiogramei — se evidem cu suficiend
claritatesi pot fi studiate in detaliu. Facem precizaréadenivefrile de mai mié
amplitudine de pe panta descendeat sfigmogramei se datoréainetiei
sistemului de amplificare al sfigmografulgi nu trebuie confundate cu unda
dicrota.

247.3-
240.0-

230.0-
220.0-
210.0-
200.0-
190.0-

Traseu sfigmografic

160.0-
150.0- 1

Traseu ECG

120.0-
110.0-
100.0-
90.0-
B80.0-

EE.0-
1504 1520 1540 1600 1620 1640 1700 1720 1740 1800 18720 1840 1900 1922

Fig. 2.Fragment dintr-o Tnregistrare paraleh electrocardiogrameii sfigmogramei.

Facilitatile programului de citiresi analizi permit, dug realizarea unor
etaloriri ale Triltimii semnalelor inregistrate, &surarea cu precizie a tuturor
parametrilor temporaki de amplitudine stabili Se pot nisura astfel amplitudinile
undelor P, QRSi T, precunsi durata acestorg a segmentelor care le sejpar
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In mod similar, se pot determina duratele compaglentsfigmogramesi
stabili momentul apatiei dicrotului. Luand in considerare faptd m urma unor
etaloriri exacte se poatedsura cu precizie amplitudinea maxim undei pulsatile
si cd aceasta este propimnak cu debitul sistolic, variiéile acestui factor pot fi de
asemenea urinte pe baza indicelui sfigmografic amintit.

Analizind Tntreaga desfurare a Tnregisirii sau doar un fragment din cadrul
acesteia, se poate stabili de asemenea frexcandiad, in mod obligatoriu egal
cu cea a undelor pulsatile.

Principalul avantaj al unei astfel de monitérizconst Tn faptul @&
nregistrarea parakeh celor doa trasee permite o analintegrali a acestora.

Este posibil, de exemplu, determinarea perioadei scurse deatafestarea
undei QRS a electrocardiogramei péla captarea undei pulsatile la nivelul
carotidei.Acest indice permite stabilirea saficar estimarea &ti de elasticitate a
pereilor arteriali. Astfel, se poate aprecia it cazul dimindrii elasticititii arteriale,
aceadt perioad va fi mai redus decét intr-o situ#e normad, viteza undei pulsatile
fiind mai mare.

In concluzie avand in vedere celeitate mai sus, se poate aprecia c
metoda prezentateste utii pentru studiul integrat al parametrilor cardiovwdac
amintiti, atat in ceea ce priy caracteristicile tehnice ale sistemului carerer
folosirea ei, cat mai ales capagie de stocargi analizi a datelor.
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EFECTUL DIGOXINEI ASUPRA UNOR PARAMETRI Al CONTRAUTIEI
MIOCARDULUI VENTRICULAR DE BROASCA

CALIN ARDELEAN © CRISTIAN SEVCENCU"si CLAUDIA KISS "

SUMMARY. — The Effect of Digoxin on Some Parameterof the
Contraction of Ventricular Myocardium in Frog. The role of digoxin in
affecting transmembrane calcium fluxes is well ldighed in mammalian
cardiac myocytes. In order to see whether digoiso @duces calcium-
related effects on ventricular parameters in eetats, we performed the
present experiments on isolated frog hearts by snedna previously
presented data acquisition system. Taking intoideregion that the digoxin-
induced calcium disturbances would be reflectechipan changes of the
ventricular contractility, we have measured itsssleal parameters —
contraction amplitude, contraction period, contoacplateau and relaxation
period, as well as some original ones, such agaamtiun velocity, force,
mechanical work and heart power. Our results aresistent with those
obtained by others in mammalian hearts and denadedtrat digoxin has a
positive inotropic effect on the frog ventricle. Uy all the parameters
mentioned above showed significant initial increasellowed by their
stabilisation above the basic values during th@rsgand the third time
intervals. In terms of cardiac frequency, we hagtaldished a severe
bradycardia which was not observed in mammals.€fbie, the conclusion
of our study is that, like in mammals, digoxin affethe mechanical activity
of the frog hearts, and its inotropic and chrormitr@ffects are probably due
to changes induced by this agent in the calciumitgct

Digoxina este un glicozid natural care face partem dategoria
cardiotonicelor, acest compus fiind cunosguttilizat de muld vreme in tratamentul
unor afeduni cardiace caracterizate prin incapacitatea iinfl@ a asigura afluxul
sangvin necesar unei oxigeintisulare corespuratoare.

Plante medicinale cu canut bogat in glicozide cardiace erau cunoscute
inca de acum 3000 de ani d&re vechii egipteni. Astfel de agéau fost in& folositi
sporadicsi cu consecite variabile paiin secolul trecut, cand William Withering
(citat Tn [6]) a publicat o0 monografie, in careesdis, intre altele, efectele clinice
ale unor extracte digitalice.

UUniversitatea "BabeBolyai", Catedra de Fiziologie animal3400 Cluj-Napoca, Romania.
E-mail: sevcr@biolog.ubbcluj.ro (C. Sevcencu)
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Dintre steroizii cardiaci comuni, denuimgi cardenolide [6], digoxina - care
poate fi consideratprototipul acestora - are o strucétwzhimica ce combif un
nucleu steroid cu un inel lactonic nesatgrat serie de glucide legate la carbonul 3 al
nucleului.

Pe lang plantele consacrate ca sue unor astfel de extracte, indeosebi
Digitalis purpureasi Digitalis lanata au fost identificate specii de batracieni, ale
caror glande tegumentare sedreka numitele bufadienolide [6], care difede
cardenolide doar la nivelul inelului lactonic priuin nunar diferit de atomi de
carbon. Astfel, recent a fost evidiah un efect ase#nator digoxinei pentru o
substati extrad din venin deBufo marinus[2]. Mai mult decét atat, in urina
umari a fost identificat un factor "digoxin-like" de naa endogen[4], care nu poate
fi diferentiat prin metode fizico-chimice de digoXinS-a demonstrat, de asemenea,
ca aceast substati agioneaz la nivel celular cagi extractele digitalice prin blocarea
ATP-azei de N&K™ [1].

Dintre efectele bine studiate, niemam adiunea inotrop pozitiva a
digoxinei asupra mychiului cardiac [6, 7]. Crgerea capaditii de contrade a
miocitului cardiac se datoreain special afinitii marite a actinei pentru miozin
ca efect al acumaitlii de calciu liber in citosol. Mecanismul celulde atiune a
glicozidului are la bazblocarea fungonarii ATP-azei de N&K" prin cuplare cu
aceasta [14]. Rezultatul acestui cuplaj cbristcreterea concentti@i citosolice a
ionului Na’ si, prin aceasta, in intensificarea actigiitde internalizare a calciului,
realizati de dtre schimbitorul Na'-C&* din sarcolera [6].

Pe lang inducerea inotropiei pozitive, digoxina deteriigi efecte
aritmogene, cum ar fi tahicardia [g]fibrilatia ventriculai [3].

Literatura de specialitate tratéazu predilede efectele determinate de
digoxim asupra parametrilor actigiti mecanice a inimii de mamifer. Pentru a
caracteriza din punct de vedere mecanic motrieitaémtricula sunt folosii cel mai
adesea indici cum ar fi fiar de contrate, perioada de contrége, rata de crgeresi cea
de sadere a fotei contractile, timpul de atingere a 10% dinddmak [7].

De exemplu, la concentia de 25ug/ml a digoxinei, fora de contrage
manifest o cretere de scufitdurati urmati de o s&dere a acesteia [3].

n bibliografia consultdt referirile la efectele digoxinei asupra actiit
inimii vertebratelor inferioare sunt fine si disparate. Cu toate acestea, cercetarea
mecanismelor bioelectricg mecanice care stau la baza actiiritaimii de broasé
reprezind un subiect de actualitate Tn explicitarea fenoneeneare guverneaz
functia cardiad [8-10, 12, 19-21].

Pornind de la cele entate mai sus, ne-am propus wmarim efectele
induse de digoxin asupra activittii mecanice a ventriculului inimii izolate de
broasd. In acest scop, am elaborat o scheie cuantificare a acestor efecte pe
baza unor parametri, pe care i-am stabilitsin fal incat 8 ofere o imagine cat mai
cuprinzitoare a degkurarii ciclului mecanic amintit, atat in condibazale, casi
ca urmare a interveiei cu digoxira.
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Material si metode. Am lucrat pe un lot experimental &tait din patru
exemplare adulte deana ridibundaBrogtele au fost paralizatg apoi decapitate
conform metodelor standard.

Pentru monitorizarea actigiti mecanice ventriculare, inimile au fost izolate
si plasate in dispozitivul de perfuzie al unui sistde achizie de date (DAQS)
concepusi realizat n laboratoarele noastre [11, 15, 18]sBurt, acesta este &lat
din patru module: un tanc de perfuzie format d&i tezervoare pentru soiile
utilizate, dispozitivul de perfuzie, placa de aafezi calculatorul ca unitate cent#al

Au fost alimentate doar déwlintre rezervoarele tancului, unul cu ser Ringer
normal, iar cellalt cu o soltie de digoxif dizolvat in ser Ringer la o concentide
10 ug/ml.

Izolarea inimii s-a realizat dépprocedeele utilizate in cadrul laboratoarelor
noastre [13], care au fost #nadaptate in conformitate cu ceele sistemului de
monitorizare utilizat.

Astfel, duf@ nlaturarea platoului sternaii a pericardului, s-a introdus n
varful ventriculului un céarlig-electrod cu rolul da fixa acest pol cardiac la
traductorul de deplasare care face parte diatwtea dispozitivului de perfuzie.
Atunci cand se inteioneaz monitorizarea activitii electrice in paralel cu cea
mecanid, acest carlig jodcsi rolul electrodului activ. Canula cardia@ fost
introdugi la baza sinusului venos legat strdns de petié acestuia. Dup
desprinderea deesuturile adiacentgi declargsarea fluxului de ser Ringer din
primul rezervor, inima a fost fixatin dispozitivul de perfuzie al DAQS [16, 17]
prin atgarea canulei cardiace la capul de perfgkia carligului la traductorul de
deplasare.

Dupa stabilizarea ritmului cardiac a fost deglanprocesul de monitorizare
pentru nregistrea unui traseu bazal (de ref@ricu o durat de 30 de secunde. In
secunda 30, fluxul de ser Ringer normal a fosttagimultan cu declasarea celui
al serului in care a fost dizohatligoxina. S-a avut in vederégtrarea acelesa
presiuni de perfuzare pe parcursul intregii pegadel culegere a datelor. Inregistrarea
a continuat pe fondul alimeirti inimii cu solutia de digoxifd Tnca doua minute.

Pentru a caracteriza modi#ide induse de glicozid asupra actiyit
mecanice ventriculare, au fost stabii masurai urmatorii parametri:

- perioada de contrae (T contrage) — timpul scurs de la Tnceperea
contragiei musculare p&nin momentul atingerii fazei de platou;

- perioada de platou (T platou) — timpul de stagraanplitudinad;

- perioada de relaxare (T relaxare) — timpul cupfintre sf&itul fazei de
platousi revenirea la traseul bazal;

- perioada total (T total) — durata Tntregului ciclu contractil;

- amplitudinea contraiei (amplitudine) — diferega dintre varful secusai
baza traseului.
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Pe baza acestor mod#icprimare am calculat un al doilea set de parametr

- forta de contrate (F), dai de formula F = kA, unde k reprezintonstanta
de elasticitate a resortului, calcélagte baza unor etalén, iar A este amplitudinea
semnalului mecanic Tn mm;

- viteza de contraie (v), v=A/ T contratie;

- puterea contractl ventriculag (P) — relaia vF/2 sau raportul dintre
lucrul mecanic efectuat de farFsi perioada de contrde (L / T contrage);

- frecvena cardiag (f ) — exprind numirul de contragi efectuate in
unitatea de timp.

Pentru eliminarea vatidor datorate eventualelor difergn legate de
caracteristicile intrinseci ale figei inimi, modificarile parametrilor s-au exprimat
in valori procentuale fa de traseul bazal, considerat 100 %.

Masuiatorile s-au fcut la intervale de timp a 45 s, prima efectuanellas
15 s, adoua la 60 s, iar ultima la 105 sawatarea cu digoxih

Prelucrarea statistics-a ficut cu ajutorul testului "t" din programul Microsof
Excel, comparéangirurile de valori nisurate pe traseul de Bazu cele inregistrate
dupi aplicarea soliei cu digoxira.

Rezultate. In cazul primului set de indici ai traseului meicarsemnaim
faptul & digoxina determii o cretere grupat a acestora, cel go la 15 s dup
aplicarea sa. In momentele uitoare de determinare, situate la 60 305 s, varigia
acestora nu mai este atat de ugitar

In Tabelul 1, aituri de varigia celorlafi parametri, sunt prezentate modifite
procentuale ce afecteaperioada intregului eveniment contractil (T tatélgestea
se desfsoai sincron cu ale celorlglparametri, observandu-se la cei trei timpi de
determinare majari cu 22, 28,%i 36,4% relativ la perioada de refetin

Tabel 1

Valorile procentuale de varidie ale perioadelor ciclului mecanic ventricularsi ale
amplitudinii contrac tiei la 15, 60si 105 secunde duf aplicarea digoxinei

Parametrul Traseu bazal Efectul digoxinei la
15s 60 s 105 s
T contratie 100 118,36 125,77 136,65
p 0,08 0,04 0,02
T platou 100 122,11 131,87 139,46
p 0,08 0,04 0,1
T relaxare 100 143,32 148,63 152,95
T total 100 122,1 128,9 136,47
p 0,05 0,01 0,02
amplitudine 100 126,77 120,24 122,31
p 0,03 0,06 0,04
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Un parcurs aseimator urmeaz si perioada platoului de contie;
caracterizat prin creteri aproape liniare ale duratei sale de @ieshre: 122% la
15s, 131% la 60 g 139% la 105 s de la interveém cu soltia test.

Dupa cum se poate observa in Fig. 1, parametrul terhpertnregistreay
cresterea cea mai importaneste perioada de relaxare (T relaxare), acedsigéat
valori mai mari cu 43% la 15 s dupplicarea digoxinei comparativ cu valoarea de
baz. La 60 s, durata relaxi creste cu 48%, pentru ca la 105 s de tratare cuisolu
ce conine digoxirk, aceastaasse majoreze cu 52%.

Perioada de contrae evolueaz ascendent ta de nivelul bazal la 118%
dum 15 s, 125% dup60 ssi la 136% pentru ultima determinare (105 s de lecapea
digoxinei). Amplitudinea descrie un traseu difer@mparativ cu cele parcurse de
indicii temporali, incepand cudsuiatorile ficute dug 60 s de la inceperea periuk
cu soldia test. Valoarea acesteia are n primai feendinta de cregtere, la 15 s
depsind cu 26,7% valoarea martor, pentru ca apoise diminuezesi si se
stabilizeze la valori de 120 — 122%fale cele bazale.

155+

145+

%

60 s 105 s

— —e— — T contracBBie- - @ - T platou- - - m- - - T relaxare—n—T total— - & - — amplitudine

Fig. 1.Variasia parametrilor temporalsi a amplitudinii la 15, 6Gi 105 secunde
dupz aplicarea digoxinei.

Cel de-al doilea set de parametri prezfiorme de varige distincte de cele
ale indicilor anteriori. Ascensiunea acestora nue egtat de evidefit sau,
dimpotriva, prezint diminuari valorice — cazul vitezei de contiae care scade la
60 s sub valoarea de 100% (95,3%), pentru ca &rdatareafcuti dupi 105 s §
masoare cu 10,7% mai po decéat pe traseul de refatir{Tabel 2).
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Tabel 2

Valorile procentuale de varigie ale fortei, puterii si vitezei de contragie a
miocardului ventricular la 15, 60si 105 secunde duf aplicarea digoxinei

Parametrul Traseu bazal Efectul digoxinei la
15s 60 s 105s
Forta 100 126,35 120,1 122,1
p 0,04 0,06 0,04
Puterea 100 135,675 115,325 109,725
p 0,06 0,2 0,2
Viteza 100 106,975 95,3 89,35
p 0,3 0,3 0,05

Valorile fortei de contragie (F) calculat in timp nu Tnregistredzvarigii

constant pozitive. Dupcum relev si Fig. 2, traseul acesteia supod inflexiune,
pentru @ dup ce valoarea ei cgte (126%) in determinarea de la 15 s, urraeaz
diminuare a capaditi contractile ventriculare la 110% (60 s), dupare se
nregistrea o nou crestere — 122% fia de valoarea bazatupi 105 s.

140 +

130

120

%

110

100

0s 15s 60 s 105 s

---e--- ForBa —m—— Puterea — —@— — Viteza ‘

Fig. 2.Variaria parametrilor fora, puteresi vitezz la 15, 60si 105 secunde
dupi aplicarea digoxinei.

Puterea contraciil (P) se modifi@ procentual cel mai mult la prima

masurare: 36,5% peste puterea de lucru a cordulgbirdtiile perfuzrii cu ser
Ringer. In celelalte daupuncte de colectare a datelor s-asitgputeri valoric mai
sczute, dar totgi superioare celor bazale cu 15,3Parespectiv, cu 9,7%.
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Singurul parametru caracterizat de didsre importarit este frecvera
cardiad, ce descrge aproximativ cu 25% comparativ cu frecigeinregistrat pe
fondul perfudrii cu ser Ringer normal (Fig. 3).

120
100 4

80 -

60 -

b¥at%si/ min.

20

O ~
traseu bazal digoxin¥a

Fig. 3.Variasia frecvenei de contrage consecutiv apliii digoxinei.

Discutii. Cregterea perioadelor de conttag relaxare, a platoului, precum
si a amplitudinii contragiei ventriculare ca urmare a tratamentului cu digax
poate fi pus pe seama csterii afinitatii actinei pentru miozi in urma acumadrilor
de C4&" liber in citosol [6]. Crgterea concenttii calciului influeneaz Tn mod
nemijlocit activititile contractile rezultante ale cuplajului adtin mioziri, majorarea
perioadei de relaxare fiind probabil o consecaacestor procese.

Tn aceesi ordine de idei, rrirea duratei unui ciclu contractil complet este
rezultatul creterii timpilor componeti ai acestuia. Acest fapt influgraz directsi
frecvena cardiag in sensul dimindrii sale, pentru concentia de 10ug/ml folosit
de noi nregistrandu-se efecte bradicardice.

Dintre parametrii primari, amplitudinea este singurare nu are o cgtere
stabik Tn timp, prezentand o diminuaresfale valorile risurate in punctul de la 15 s
cu 4 — 6%. Aceasta este cauza pentru cate @& contrate este caracterizatle un
traseu ase#mator cu cel al amplitudinii, cei doi parametri vadidirect propaional.
Diminuarea forei contractile a miocardului Tn urmatamii digoxinei, du@ o
crestere de scufitdurati, este in concordahcu datele din literatura consultds].

Desi perioada de contréie si amplitudinea cresc ca efect al apfic
digoxinei, viteza de contréie coboad sub aceastvaloare bazalin determigrile
de la 60 si 105 s, demonstrand perioada de contrge nu crgte in urma majdirii
amplitudinii, cei doi indici variind independentulrfata de cedlalt.
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Lucrul mecanic efectuat in unitatea de timp sedtarizeai, la fel casi
ceilaki parametri, printr-o crgere in faza iniala, urmaf de o revenire spre
valoarea bazaldatoral in special stderii accentuate a vitezei de contrac

Concluzii. 1. Digoxina nireste capacitatea contradtih muchiului cardiac
prin cresterea duratei 8tii active a sarcomerilor miocitari.

2. Digoxina produce un dezechilibru de stultirat in activitatea mecardc
efect ulteriorsi pattial anihilat, inima stabilizdndu-se, fy$e noi coordonate.

3. Inducerea fenomenului de bradicardie, efectraomelor okinute de ai
autori pe inimi de mamifer, poate fi atribiie concentraei mici de glicozid cu
care s-a lucrat, fie unor caracteristici particelde reage a inimii de broascla
agiunea digoxinei.
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UV-B-INDUCED DAMAGE AND RECOVERY OF PHOTOSYNTHETIC
ACTIVITY IN THE CYANOBACTERIUM SYNECHOCYSTIS
SP. PCC 6803

COSMIN IONEL SICORA® MIHAIL DRAGAN-BULARDA™
and IMRE VASS'

SUMMARY. - Due to human activity the amount of ozone-depleting
substances in the stratosphere increases draryatisla consequence, the
level of photosynthetically relevant UV radiati@aching the Earth’s surface
raises. In this study we intended to detect howUNeB influences the
photosynthetic efficiency of cyanobacteria andrticapacity of recovering
after the stress. We also studied the temperagpendlence of the damage
and the recovery process.

Our conclusions show that the PS Il protein complgpears to be one
of the main targets of UV-B radiation in cyanobdetand that the recovery
process after UV-B damage is a complex one whipkrtis on many factors.

Photosynthetically relevant solar radiation thaches the Earth is divided
into three main spectral regions: UV-B (280-320 nky-A (320-400 nm) and
photosynthetically active radiation, PAR (400-70@)r{5]. Among these, the UV-B
region is selectively attenuated by the stratosploaone layer [5]. By the contrary,
UV-A and PAR radiation have no selective absorbat are affected mainly by
light scattering. The biologically most damagingvet@ngths below 280 nm, such
as those of UV-C (200-280 nm) region, are absodietbst completely by the
atmosphere and, therefore, are insignificant fofdgical processes under natural
conditions.

Recent reduction in the stratospheric ozone laygerl econsequence of
human activities [3, 10, 12, 16], allowing more Bwadiation to reach the surface
of Earth and the ecologically significant depth8-15 m) of the ocean, is of concern
because of the potential adverse effects on thephare [15]. An important action
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site of UV-B radiation in plant cells is the photothetic apparatus, in which a
sensitive target is the light energy-converting ptax of PSII [1, 18]In vitro studies
indicate that the most UV-sensitive component ofIP&ectron transport is the
water-oxidising complex [7, 14, 19]. Thes@nd @ quinone electron acceptors [6]
as well as the Tyr-Z and Tyr-D redox-active tyr@sdonors [20] are also potential
targets of UV-B, but their damage appears to bevesidhan the impairment of
water oxidation [19]. The apparently quinone- and-iMdependent protein loss
may be related to direct effects on the polypeptitin involving the redox-active
tyrosines [18].

An important consequence of UV-B radiation is tlegmrdation of the D1
and D2 subunits of the PS Il reaction centre [§,1I7]. Despite intense research,
the molecular mechanism of the UV-B-induced inldmitand recovery of PS II
still remains unclear. Yet, it was shown that unibev levels of UV-B radiation
there is an enhanced turnover of both D1 and D2epr® of PS Il complex in
higher plants [8]. The so-called D1 protein remaicle is known to facilitate the
restoration of PS Il function after photoinhibitiocaused by visible light, which
damages mainly the D1 protein. This protein subwfitthe membrane-bound
photosystem 1l complex has a much higher turnoate than the other PS I
proteins. Thus, the D1 protein has to be repladaitevthe other PS Il components
are not newly synthesised [13].

In cyanobacteria, the photosynthetic system ihtlijgconnected to the
other principal metabolic pathways and is in itgelhajor metabolic sink for iron,
nitrogen and carbon [2]. The general assembly @fptiotosynthetic membranes in
cyanobacteria is similar to that of higher plartserefore,Synechocysti$803
might serve as a powerful model for studying thdemalar mechanisms of stress
response and long-term adaptation. Being natucaliypetent, this cyanobacterium
can easily be transformed and foreign DNA integratdo its genome at a high
frequency. Recently, the complete nucleotide secpi@f theSynechocysti§803
genome has been determined and the collection radtared data (CyanoBase) is
available over the Internet. Moreover, a usefulnpoter probing vector has been
constructed and the recently published ‘plasmidffshg’ method allows the
manipulation and mutational analysis of essentaleg in the organism [4].

The psbA genes code for the D1 protein subunit of the P&éction
centre. InSynechocysti6803 there are three differgnébA genes namedishAl,
psbA2, pskA3. The psbAl is not transcribed under natural conditions atsd
function is unknown. Th@sbA2 codes for the D1 protein under basal conditions,
and thepsbA3 codes for a D1 protein which was proved to beenwesistant under
stress conditions (UV-B irradiation, photoinhibiticcold stress etc.).

During the last years it was shown by differenhaws that modification in
the physical status of the thylakoid membrane #dfaébe turnover of the D1
subunit of PS Il. High levels of unsaturation ottyaacids in the membrane
increase membrane fluidity and produce a moreiefftd1 exchange under repair
conditions [9].
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Materials and methods. Culture conditions and straingn this study we
used the cyanobacteriuBynechocystisp. PCC 6803 wild type and one mutant of
this strain which is a construct having the lu@B® reporter gene under the
regulation of thgpsbA2gene promoteiSynechocystiBCC 6803 was grown in BG-
11 medium and air containing 5% ¢& 32C and 57uE light intensity. Cells in
exponential growth phase were harvested and adjuste a chlorophyll
concentration of 1Qug Chl/ml (Asg-1.7) for oxygen evolution measurements. In
the case of luminescence measurements we usedlthatcsug Chl/ml.

UV-B and visible light treatmentin the case of UV-B damage and
recovery experiments we used larger volumes of sitpension (100 ml). The
cells were irradiated in glass containers in afdaye 1.5 cm thickness under
continuous sterring in water bath. A Villbert-LowatrVL-215M lamp was used as
UV-B source with maximal emission at 312 nm.The B\irtensities varied in a
range of 2 to 0.3 mWct For filtering out the UV-C light we used six lageof
0.1-mm cellulose acetate filter (Clarfoil, Cour@ddguChemicals, UK). For recovery
after UV-B irradiation the cells were exposed topEmis™ visible light under the
same temperature conditions.

Oxygen evolution measuremer@teady state oxygen evolution was measured
using a Hansatech DW2,@lectrode at a saturating light intensity (2Q@m?s*?)
in the presence of 1Ql saturated solution of 2,5-dimethgibenzoquinone as
electron acceptor. We used a 2-ml sample of ceflension at 10g mi* chlorophyll
concentration.

Results. In intactSynechocystisells UV-B radiation induces a decrease in
oxygen evolution as a consequence of decreaseeirphiotosynthetic activity.
Under our experimental conditions we obtained (E)ga decrease of about 50% of
the initial oxygen evolution rate in about 120 mwith a high initial rate of the
decrease to about 60% in the first 30 min. Techocysticells have the
capacity of recovery after UV-B damage if put irsible light. The rate of the
recovery is directly dependent on light intensifythis does not exceed the
photoinhibition values (data not shown). The rédteegovery is also dependent on
the extent of the damage. Under normal light camust (45pEm?s?), from a
damage value of 50% of initial oxygen evolutionitt, the recovery is complete
in about 2 hours (Fig. 1).

It is evident from our study that the temperatizealso a factor which
influences the extent of the damage caused by UdaBa not shown) and the rate
of recovery (Fig. 2). After an initial 33% damageosygen evolution activity, the
recovery at 28C was very slow reaching a value of about 45% i@ tfn. If we
shifted the temperature of the sample t&C30naintaining all the other parameters,
the cells started to recover much faster reactiag0% value in 30 min. (Fig. 2).
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Fig. 1.UV-B- induced damage of photosynthetic activitysghechocysti®CC 6803
and recovery in visible light.
The oxygen evolution rate is expressed as percenfae initial rate.
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Fig. 2. Effect of temperature on the rate of recovery folhgAJV-B damage in
Synechocysti®CC 6803.
A - UV-B damage at 3C. B - Recovery in visible light (4&£Em?s™) at 20C.
C - Recovery under the same light intensity €30
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The modifications in the recovery rate as a consagel of the temperature
shift might be the result of the maodifications ihet physical status of the
membrane. It was shown that modifications in theirséion degree of the fatty
acids in the thylakoid membrane induce modificatiam the efficiency of PS Il
protein subunits to assemble into the membrandf9rder to study the effect of
membrane fluidity on the recovery process after B'damage we used a chemical
agent, benzyl alcohol (BA), known to have a fluidis effect on biological
membranes. First we studied the effect of BA on dlggen evolution of the
Synechocystisccells under control conditions and we obtained significant
changes. We used two different concentrations of BAMM and 20 mM which
are within the range of the usually applied coneditns. During a period of 150
min. no relevant changes in the oxygen evolutiorevebserved (Fig. 3).
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Fig. 3.Effect of benzyl alcohol (BA) on the oxygen evolutiba of
Synechocysti®CC 6803.

For studying a longer time effect of BA we culturéte cyanobacterial
cells in the presence of different concentratiohBA (5, 10, 20 and 30 mM) and
we monitored the growth of the cells daily by meagythe absorbancy at 580 nm
during a 6-day period (Fig. 4). This is the time tbe cells under our culturing
conditions to reach the stationary phase of thevtiroThe experiment showed that
concentrations higher than 5 mM drastically inf@tithe growth of the cells. At
5 mM BA, the growth was inhibited to an extent @& 5% of the control without
BA (Fig. 4).
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Fig. 4.Influence of different concentrations of benzybhalal (BA) on the growth of
Synechocysti®CC 6803.

Concerning the UV-B damage and recovery, the BA ha inhibitory
effect on recovery at 10 mM (Fig.5) or at highengentrations (data not shown).
Starting from a value of 30% of the initial oxygewolution activity, the sample
without BA recovered fully in a 2-hour period. Teample which contained 10
mM BA recovered to 45% starting from a 20% valugha same period of time
(Fig.5). In the case of using a 5 mM BA concentratithe BA-treated sample was,
after an initial drop, more resistant to UV-B damamd recovered faster (Fig.6).
Using a mutant strain @&ynechocystiwhich contains the luciferase gene under the
psbA promoter, we studied the expression of the genthénpresence of BA.
Exposing the cells to 45Em”s™ visible light, at 28C, we observed, in about 2
hours, a 23-fold increase of the bioluminescencession (Fig.7). When we added
10 mM BA to the cells, the extent of the increaseswnly 3.5-fold. This shows a
clear inhibitory effect of the BA at the level afciferase production.

Conclusons. 1. The photosynthetic cyanobacteriSynechocystisp. PCC 6803
is, under visible light conditions, capable of frdcovery from severe (about 50%)
damages caused by UV-B radiation.

2. The change in the temperature during the regopbase induced the
modification of the rate of recovery. This effecasy probably, caused by the
modification of the membrane fluidity which influegs the turnover of membrane
protein subunits of the PS I, especially D1 and D2

86



UV-B-INDUCED DAMAGE AND RECOVERY OF PHOTOSYNTHETI@ACTIVITY

—=—BA 10 mM
120 —e— Without BA
110-: [ ]

Start of the recovery
in visible light

2
[ s
§e]
5 704
[e] -.
o 60 .
pu ]
g 804 / —
X 40- "
'e) |
30
20

1 v 1 M t ' H v L M { M 1 ¢ 1 v 1 ' i ¥ 1
0 20 40 60 80 100 120 140 160 180 200
Time (min.)

Fig. 5. The effect of 10 mM benzyl alcohol (BA) on UV-B- @edudamage and

recovery of PS Il irBynechocysti®CC 6803.
Measurements were done af@0Intensity of visible light was 4&Em?s™.
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Fig. 6. The effect of 5mM benzyl alcohol (BA) on UV-B- indutamage and
recovery of PS Il irBynechocysti®CC 6803.
Measurements were done af@0Intensity of visible light was 4&Em’s™.
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Fig. 7. The effect of 10 mM benzyl alcohol (BA) on luminese@mission during
visible light illumination ddynechocytis?CC 6803 strain containing
the luciferase construct undpsbA, promoter.
Temperature of visible light illumination wasg5 Intensity of visible light was 45Em?s™.
Light emission was measured af@an 1-ml samples of cell suspension (chlorophyll
concentration: pg/ml).

3. Addition of a fluidising agent such as benzydadlol is expected to
induce an increased resistance to UV-B damage arfdst®r recovery. In
contradiction with our expectations, BA acted asagent which increased the
damage and decreased the recovery.

4. Although BA did not seem to inhibit the oxygerokition of intact cells
cultivated for short periods of time, it acted as efficient inhibitor of the
cyanobacterial cells cultivated for longer timeipds.

5. Our data indicate that benzyl alcohol inhibite tprotein synthesis
somewhere at the transcriptional level. Its meméifuidising effect manifests
itself to some extent at low concentrations whendkic effect is less obvious.
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PHOSPHATASE ACTIVITIES IN A BROWN LUVIC SOIL

ALINA SAMUEL’, STEFAN KISS"* and MARIA SANDOR™

SUMMARY. — Phosphatase (phosphomonoesterase) activities were
determined in the 0-20-, 2040- and 40—60-cm layers of a brown luvic
soil submitted to a complex tillage (no-till and conventional tillage), crop
rotation (2- and 6-crop rotations) and fertilisation [mineral (NP)
fertilisation and farmyard-manuring] experiment. It was found that the
activities decreased in the order: phosphatase activity measured in
unbuffered reaction mixtures > acid phosphatase activity > alkaline
phosphatase activity. Each activity decreased with increasing sampling
depth. No-till — in comparison with conventional tillage — resulted in
significantly higher soil phosphatase activities in the 0—20-cm layer and in
significantly lower activities in the deeper layers. The soil under maize or
wheat was more phosphatase-active in the 6- than in the 2-crop rotation.
In the 2-crop rotation higher soil phosphatase activities were recorded
under wheat than under maize. Farmyard-manuring of maize — in com-
parison with its mineral (NP) fertilisation — led to a significant increase in
each activity. The enzymatic indicators of soil quality calculated from the
values of phosphatase activities determined in the plots of the 6-crop
rotation showed the order: farmyard-manured maize > minerally fertilised
(m.f)) soybean > m.f. clover > m.f. maize (plot 4) > m.f. wheat > m.f.
maize (plot 1). This order means that by determination of phosphatase
activities valuable information can be obtained regarding fertility status of
soils.

In continuation of our investigations, during which in October 1997 we
determined actual and potential dehydrogenase and catalase activities in a brown
luvic soil submitted to a complex tillage, crop rotation and fertilisation experiment
at the Agricultural and Animal Breeding Experiment Station in Oradea (Bihor
county) [10], now we report on the determination of phosphatase (phosphomono-
esterase) activities in this soil.

It is well known (see the reviews [1, 2, 4-6, 8, 11]) that the phosphomono-
esterase enzymes play an important role in P cycling in soil and, consequently, in P
nutrition of plants, as these hydrolytic enzymes eliberate plant-available, mineral
o-phosphate from organic P compounds, namely from P monoesters.

* University of Oradea, Department of Plant Biology, 3700 Oradea, Romania. E-mail: agcc@texnet.ro

** Babes—Bolyai University, Department of Plant Physiology, Laboratory for Environmental Enzymo-
logy and Microbiology, 3400 Cluj, Romania. E-mail: skiss@bioge.ubbcluj.ro
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The first data on phosphatase activity in the brown luvic soil at the Oradea
Experiment Station were published by Stefanic and his collaborators [12, 13].
They found that phosphatase activity was lower in soil sampled from NP-fertilised
and limed plots than in that sampled from unfertilised and limed plots. Our present
report contains the first data on the effects of complex management practices on
the phosphatase activities in this brown luvic soil.

Materials and methods. The ploughed layer of the studied soil is of mellow
loam texture, it has a pH value of 5.5, medium humus (2.32 %) and P (22 ppm)
contents, but it is rich in K (83 ppm).

The experiment started in 1992. The experimental field occupying 3.84 ha
was divided into plots and subplots for comparative study of no-till and
conventional tillage, rotations of 2 and 6 crops, and mineral (NP) fertilisation and
farmyard-manuring.

The crops of the two rotations are specified in Table 1. Each plot consisted
of two subplots representing the no-till and conventional tillage variants. The plots
were annually NP-fertilised at rates of 120 kg of N/ha and 90 kg of P/ha, excepting,
in each year, a maize plot (in the 6-crop rotation) which received farmyard manure
(50 t/ha) instead of mineral fertilisers. The plots (and subplots) were installed in
three repetitions.

Table 1 also shows that in the 6-crop rotation there were, in 1995, 1998 and
1999, two minerally fertilised maize plots.

Table 1
Crops of the two rotations
Rotation of 2 crops Rotation of 6 crops
Year Plots Plots
1 2 1 2 3 4 5 6
1992 Wheat Maize | Maize Soybean Clover  Wheat Maize Flax
(FYM)*
1993 Maize  Wheat | Soybean Maize  Maize Oats - Hemp Wheat

(FYM)  clover

1994 Wheat  Maize Oats - Maize Flax Maize Wheat Soybean
clover (FYM)

1995 Maize  Wheat | Maize Maize  Wheat Soybean  Maize Oats - clover
(FYM)

1996 Wheat  Maize Flax Wheat Soybean Maize Oats - Maize
clover (FYM)
1997 Maize  Wheat | Wheat Soybean Maize Maize Clover Oats - clover

(FYM)
1998 Wheat  Maize | Soybean Oats-  Maize Wheat Maize Maize
clover (FYM)
1999 Maize  Wheat | Maize Maize Clover  Maize Soybean Wheat

(FYM)

* (FYM) — (farmyard-manured).
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In October 1999, soil was sampled from all subplots. Sampling depths were
0-20, 20—40 and 40-60 cm. The soil samples were allowed to air-dry, then ground
and passed through a 2-mm sieve and, finally, used for determination of phosphatase
(phosphomonoesterase) activities. Disodium phenylphosphate served as enzyme
substrate [3, 7]. Three activities were measured: phosphatase activity in unbuffered
reaction mixtures, acid phosphatase activity in reaction mixtures to which acetate
buffer (pH 5.0) was added and alkaline phosphatase activity in reaction mixtures
treated with borax buffer (pH 9.4). The buffer solutions were prepared as recommended
by [7].

The reaction mixtures consisted of 2.5 g soil, 2 ml toluene (antiseptic), 10 ml
distilled water or buffer solution and 10 ml 0.5% substrate solution. Reaction
mixtures without soil or without substrate solution were the controls. All reaction
mixtures were incubated at 37°C for 2 hours. After incubation, the phenol released
from the substrate under the action of phosphatases was determined spectrophoto-
metrically (at 614 nm) based on the colour reaction between phenol and 2,6-dibro-
moquinone-4-chloroimide [3, 7]. Phosphatase activities are expressed in mg phenol/g
s0il/2 hours. The activity values were submitted to statistical evaluation by the two-
way z-test [9].

Results and discussion. Results of the determination of phosphatase activitities
are presented in Table 2, and those of the statistical evaluation are summarised in
Table 3.

Comparison of the three phosphatase activities measured. At the same soil
depth (0-20, 20-40 or 40-60 cm) in both subplots under all crops of both 2- and 6-
crop rotations, the activities decreased in the order: phosphatase activity measured
in unbuffered reaction mixtures > acid phosphatase activity > alkaline phosphatase
activity (Table 2). This decreasing order is also valid for the mean values of the
three activities (Table 3).

Variation of the three soil phosphatase activities in dependence of sampling
depth. It is evident from Table 2 that each phosphatase activity decreased with
sampling depth in both subplots under all crops of both rotations. In addition, Table
3 shows that the mean values of each of the three activities in both non-tilled and
conventionally tilled subplots also decreased with increasing soil depth.

The effect of tillage practices on the phosphatase activities in soil. Each of
the three phosphatase activities determined was significantly higher (at least at
p<0.001) in the upper (0-20-cm) layer of the non-tilled subplots than in the same
layer of the conventionally tilled subplots. The reverse was true (at least at p<0.02)
in the deeper (20—40- and 40—60-cm) layers. These findings are valid for subplots
under each crop of both rotations.

The effect of crop rotations on the phosphatase activities in soil. For
evaluation of this effect, the results obtained in the three soil layers analysed in the
two subplots of each plot were considered together.
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Table 3

Significance of the differences between phosphatase activities in a brown luvic

soil submitted to different management practices

Management practices Soil phosphatase ~ Soil Mean activity values Significance of
activity* depth in management practices  the differences
(cm) a b (a-b)
1 2 3 4 5 6 7
No-till (a) versus ~ UPA 0-20 0.4197 03712 0.0485  0.001>p>0.0001
conventional tillage (b) 20-40  0.2854 0.3045 -0.0191 0.002>p>0.001
40-60  0.1556 0.1865 -0.0309 0.0001>p
AcPA 0-20 0.3421 0.2705 0.0716  0.0001>p
20-40  0.1440 0.1791 -0.0351 0.001>p>0.0001
40-60  0.1027 0.1282 -0.0255 0.02>p>0.01
AlkPA 0-20 0.1092 0.0880 0.0212  0.001>p>0.0001
20-40  0.0477 0.0545 -0.0068 0.001>p>0.0001
40-60  0.0307 0.0407 -0.0100 0.0001>p
The same crop in the two rotations
Maize in 2-crop UPA 0-60 0.2487 0.2625 -0.0138 0.02>p>0.01
rotation (a) versus  AcPA 0.1687 0.1920 -0.0233  0.05>p>0.02
maize (plot 1) in 6-crop AlkPA 0.0537 0.0627 -0.0090 0.05>p>0.02
rotation (b)
Maize in 2-crop UPA 0-60 0.2487 0.2505 -0.0018 0.02>p>0.01
rotation (a) versus ~ AcPA 0.1687 0.2102 -0.0415 0.10>p>0.05
maize (plot 4) in 6-crop AIkPA 0.0537 0.0670 -0.0133 0.01>p>0.002
rotation (b)

Wheat in 2-crop ~ UPA 0-60 02522 0.2792 -0.0270  0.01>p>0.002
rotation (a) versus  AcPA 0.1803 0.2090 -0.0287 0.01>p>0.002
wheat in 6-crop AlkPA 0.0570  0.0593 -0.0023 0.02>p>0.01

rotation (b)

Different crops in the same rotation

2-crop rotation

Maize (a) versus UPA 0-60 0.2487 0.2522 -0.0035 0.02>p>0.001

wheat (b) AcPA 0.1687 0.1803 -0.0116 0.02>p>0.01
AlkPA 0.0537 0.0570 -0.0033 0.02>p>0.01

6-crop rotation

Maize (plot 1) (a) UPA 0-60 0.2625 03318 -0.0693 0.01>p>0.002

versus maize AcPA 0.1920 0.2370 -0.0450 0.10>p>0.05

(FYM)** (b) AlkPA 0.0627 0.0733 -0.0106 0.02>p>0.01

Maize (plot 1) (a) UPA 0-60 0.2625 03322 -0.0697 0.02>p>0.01

versus clover (b) AcPA 0.1920 0.1792 0.0128  0.05>p>0.02
AlkPA 0.0627 0.0613 0.0014 p>0.10

Maize (plot 1) (a) UPA 0-60 0.2625 0.2505 0.0120  0.02>p>0.01

versus maize AcPA 0.1920 0.2102 -0.0182 0.05>p>0.02

(plot 4) (b) AlkPA 0.0627 0.0670 -0.0043  0.02>p>0.01

Maize (plot 1) (a) UPA 0-60 0.2625 0.3400 -0.0775 0.02>p>0.01

versus soybean (b) AcPA 0.1920 0.1788 0.0132  p>0.10
AlkPA 0.0627 0.0603 0.0024  0.05>p>0.02
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Table 3 (continued)

1 2 3 4 5 6 7
Maize (plot 1) (a) UPA 0-60 0.2625 0.2795 -0.0170 p>0.10
versus wheat (b) AcPA 0.1920 0.2090 -0.0170  0.05>p>0.02
AlkPA 0.0627 0.0593 0.0034 p>0.10
Maize (FYM) (a) UPA 0-60 0.3318 0.3322 -0.0004 0.02>p>0.01
versus clover (b) AcPA 0.2370 0.1792 0.0578  0.05>p>0.02
AIKPA 0.0733 0.0613 0.0120  0.10>p>0.05
Maize (FYM) (a) UPA 0-60 0.3318 0.2505 0.0813  0.01>p>0.002
versus maize AcPA 0.2370 0.2102 0.0732  0.02>p>0.01
(plot 4) (b) AIKPA 0.0733  0.0670 0.0063  0.01>p>0.002
Maize (FYM) (a) UPA 0-60 0.3318 0.3400 -0.0082 0.02>p>0.01
versus soybean (b) AcPA 0.2370 0.1788 0.0582  0.05>p>0.02
AIKPA 0.0733  0.0603 0.0130  0.05>p>0.02
Maize (FYM) (a) UPA 0-60 0.3318 0.2795 0.0523  0.001>p>0.0001
versus wheat (b) AcPA 0.2370  0.2090 0.0280  0.05>p>0.02
AIKPA 0.0733 0.0593 0.0140  0.05>p>0.02
Clover (a) versus UPA 0-60 0.3322  0.2505 0.0817  0.01>p>0.002
maize (plot 4) (b) AcPA 0.1792 0.2102 -0.0310 0.02>p>0.01
AIKPA 0.0613  0.0670 -0.0057 0.05>p>0.02
Clover (a) versus UPA 0-60 0.3322  0.3400 -0.0078 0.05>p>0.02
soybean (b) AcPA 0.1792 0.1788 0.0004  0.05>p>0.02
AIKPA 0.0613 0.0603 0.0010  0.02>p>0.01
Clover (a) versus UPA 0-60 0.3322  0.2795 0.0527  0.05>p>0.02
wheat (b) AcPA 0.1792 0.2090 -0.0298 0.01>p>0.002
AlkPA 0.0613  0.0593 0.0020  0.10>p>0.05
Maize (plot 4) (a) UPA 0-60 0.2505 0.3400 -0.0895 0.02>p>0.01
versus soybean (b) AcPA 0.2102 0.1788 0.0314  0.05>p>0.02
AlkPA 0.0670  0.0603 0.0067  0.01>p>0.002
Maize (plot 4) (a) UPA 0-60 0.2505 0.2795 -0.0290  0.10>p>0.05
versus wheat (b) AcPA 0.2102 0.2090 0.0012  0.05>p>0.02
AlkPA 0.0670  0.0593 0.0077 p>0.10
Soybean (a) versus UPA 0-60 0.3400 0.2795 0.0605  0.05>p>0.02
wheat (b) AcPA 0.1788 0.2090 -0.0302 0.01>p>0.002
AlkPA 0.0603 0.0593 0.0010  0.01>p>0.002

* Expressed in mg phenol/g soil/2 hours.
UPA — Phosphatase activity measured in unbuffered reaction mixtures.
AcPA — Acid phosphatase activity.
AIKPA — Alkaline phosphatase activity.

** (FYM) — (farmyard-manured).

— Soil phosphatase activities as affected by the same crop in the two rotations.
As maize and wheat were crops in both rotations, it was possible to compare their
effect on soil phosphatase activities. The soil under both crops was more phosphatase-
active in the 6- than in the 2-crop rotation. In the soil under maize, the difference
between the two rotations was significant (at least at p<0.05 or at p<0.02) in the
case of each phosphatase activity, excepting acid phosphatase activity in the maize
plot 4, in which this activity was only unsignificantly higher (p>0.05). In the soil under
wheat, each activity was significantly higher (at least at p<0.02) in the 6- than in
the 2-crop rotation.
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— Soil phosphatase activities as affected by the same crop growing in different
plots of the same rotation. We have already mentioned that in 1999 there were, in the
6-crop rotation, two minerally fertilised plots (1 and 4) cropped to maize. Phosphatase
activity measured in unbuffered reaction mixtures was significantly higher
(p<0.01) in the soil of maize plot 1 (in which the previous crop was soybean) than
in maize plot 4 (in which the previous crop was wheat). Contrarily, acid and
alkaline phosphatase activities gave significantly higher values (p<0.05 and p<0.02,
respectively) in plot 4 than in plot 1.

— Soil phosphatase activities as affected by different crops in the same
rotation.

The 2-crop rotation. Each phosphatase activity measured in the wheat soil
exceeded significantly (p<0.02) the corresponding activity recorded in the maize
soil.

The 6-crop rotation. Significant (p<0.05 to p<0.001) and unsignificant
(p>0.05 to p>0.10) differences were registered in the soil phosphatase activities
depending on the type of activity and the nature of crop. Based on these differences
the following decreasing orders of the activities could be established in the soil of
the six plots:

— phosphatase activity measured in unbuffered reaction mixtures: soybean >
clover > maize (FYM) > wheat ~ maize plot 1 > maize plot 4;

— acid phosphatase activity: maize (FYM) > maize plot 4 > wheat > maize plot 1 >
clover > soybean;

— alkaline phosphatase activity: maize (FYM) > maize plot 4 > maize plot 1 =
clover > soybean > wheat.

It is evident from these orders that phosphatase activity in unbuffered reaction
mixtures is more pronounced in soil under the legumes (soybean, clover) than under
the cereals (wheat, maize). The reverse is true for acid phosphatase activity and,
with the exception of soil under wheat, also for alkaline phosphatase activity.

Soil phosphatase activities as affected by fertilisation. The three maize plots
in the 6-crop rotation could serve for comparing the effect of mineral (NP) fertilization
(plots 1 and 4) and farmyard-manuring (plot 2) on the soil phosphatase activities.
Each activity was higher in the farmyard-manured maize plot than in the other two,
minerally fertilised maize plots. The differences were significant at p<0.01 or at
p<0.02, excepting acid phosphatase activity which was unsignificantly higher
(p>0.05) in the farmyard-manured plot than in the minerally fertilised plot 1.

Enzymatic (phosphatase) indicators of soil quality. For establishing a hierarchy
of the plots in the 6-crop rotation admitting equal importance for the three
phosphatase activities, we have used the method, referred to in [10], to calculate
the enzymatic indicators of soil quality.

The results obtained (Table 4) show that in the hierarchy of the six plots —
based on their phosphatase indicators of soil quality —, position 1 is occupied by the
farmyard-manured maize plot, followed by the minerally fertilised legume (soybean
and clover) plots, while the last positions are occupied by the minerally fertilised
cereal (wheat and maize) plots.
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Table 4

Enzymatic (phosphatase) indicators of soil quality in plots of the 6-crop rotation

Position Plot Enzymatic (phosphatase) indicator
of soil quality
1 Farmyard-manured maize 293.0
2 Minerally fertilised (M.f.) soybean 257.8
3 M.f. clover 2523
4 M.f. maize (plot 4) 250.3
5 M.f. wheat 247.4
6 M.f. maize (plot 1) 240.1

Another hierarchy of the six plots was registered by us [10] in October 1997
when we determined soil actual and potential dehydrogenase and catalase activities.
Thus, position 1 was occupied by the minerally fertilised wheat plot, whereas the
farmyard-manured maize plot and the minerally fertilised soybean and clover plots
were placed on positions 3, 4 and 5, respectively. The minerally fertilised maize
plot occupied the last position as did the minerally fertilised maize plot 1 in 1999.

The different hierarchies of the six plots as registered in 1997 and 1999 may
be related to the different nature of the enzymes studied in these two years.
Dehydrogenase and catalase activities, determined in 1997, are considered as indicators
of the global and respiratory activity of soil, whereas phosphatase activities are
related to the P cycling in soil.

Farmyard-manuring and using of legumes in crop rotations are well-known
fertility-increasing measures. As the phosphatase indicators of soil quality in the
studied 6-crop rotation were highest in the farmyard-manured maize plot and in the
minerally fertilised soybean and clover plots, we consider that by determination of
phosphatase activities valuable information can be obtained regarding fertility
status of soils.

Conclusions. 1. The soil phosphatase activities decreased in the order: phosphatase
activity measured in unbuffered reaction mixtures > acid phosphatase activity > alkaline
phosphatase activity.

2. Each phosphatase activity decreased with increasing soil depth.

3. No-till — in comparison with conventional tillage — resulted in higher
phosphatase activities in the 0—20-cm soil layer and in lower activities in the 20—40-
and 40—60-cm soil layers.

4. The 6-crop rotation — as compared to the 2-crop rotation — led to higher
phosphatase activities in the soil layers under maize or wheat.

5. In the 2-crop rotation, the soil layers under wheat were more phosphatase-
active than those under maize.
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6. Farmyard-manuring — in comparison with mineral (NP) fertilisation —

proved to be more efficient in increasing phosphatase activities in soil layers under
maize in the 6-crop rotation.

7. The enzymatic indicators of soil quality calculated from the values of

phosphatase activities determined in the plots of the 6-crop rotation showed the
order: farmyard-manured maize > minerally fertilised (m.f.) soybean > m.f. clover >
m.f. maize (plot 4) > m.f. wheat > m.f. maize (plot 1). This order means that by
determination of phosphatase activities valuable information can be obtained regarding
the fertility status of soils.

1.

12.

13.
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Zoe Buz, Cercetiri fitosociologice si palino-
logice in zona Sovata-Praid-Dealu, Casa
Cartii de Stiinta, Cluj, 1999, 214 pagini cu
40 tabele, 3 harti, 23 diagrame, 36 figuri si
15 fotografii.

Rod al unei laborioase activitati de cer-
cetare, prezentul studiu botanic, efectuat in
perimetrul platoului vulcanic Sovata-Praid-
Dealu, contribuie cu date noi, atat la cunoas-
terea florei §i vegetatiei actuale, cét si a celei
postglaciare, reconstituitd pe baza analizei
sporopolenice a turbei din mlastinile aferen-
te acestei regiuni.

Lucrarea este structuratd judicios in 8
parti interdependente, reliefind necesitatea
valorificarii rationale a potentialului vegetal
din regiunea cercetata, in vederea conser-
varii In conditii optime atat a genofondului,
cat si a unor biocenoze caracteristice, care
adapostesc numeroase specii relictare, cu un
deosebit interes fitogeografic.

In vederea stabilirii relatiilor dintre fac-
torii de mediu locali i distributia vegetatiei
actuale, in prima parte a lucrarii (p. 9-24),
s-au analizat succint principalele aspecte
fizico-geografice (geomorfologice, geologice,
climatice) ale regiunii luate in studiu.

Partea a doua, "Istoricul cercetarilor fito-
taxonomice, fitocenologice si palinologice,
cu referire speciald la teritoriul cercetat” (p.
25-26), a fost elaboratd pe baza consultarii
unei bogate surse informationale (225 titluri
bibliografice). Se specifica ca pana la inves-
tigatiile efectuate de autoare, studiile bota-
nice Indreptate cu precadere asupra acestei
regiuni au fost putine la numar si incom-plete.

"Caracterizarea generala a florei actuale
din regiunea Sovata-Praid-Dealu", inclusa in
partea a treia a lucrarii (p. 27-31), se bazeaza
pe analiza celor 514 specii (37 briofite, 477
cormofite) identificate, dintre care 150 au
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fost semnalate 1n regiune pentru prima data.
Sunt citate speciile rare, relictele glaciare si
endemice. Flora este grupatd si analizata
judicios pe categorii fitotaxonomice, morfo-
ecologice, fitogeografice, ecologice si repre-
zentate prin grafice sugestive.

"Vegetatia regiunii Sovata-Praid-Dealu"
(p.32-85), cuprinsd in partea a patra a
lucrarii, a fost studiatd in vederea corelarii
acesteia cu succesiunea vegetatiei post-
glaciare, care de fapt si constituie problema
de baza a acestei lucrari.

Sunt analizate din punct de vedere ceno-
taxonomic, corologic si ecologic 34 aso-
ciatii, dintre care 13 apartin de formatiunile
nemorale, 10 praticole, 8 palustre si 3 rude-
rale. In cadrul unei mlastini eutrofe s-a iden-
tificat si analizat o subasociatie relictara,
noud pentru stiinta, grefatd pe fitocenozele
asociatiei arbustive de salcise-sfagnet: Salici
cinereae-Sphagnetum recurvi, calamagrostio
canescenti-calletosum palustris.

Studiile de vegetatie efectuate de autoare
contribuie cu date noi, atdt la cunoasterca
comunitatilor vegetale regionale, cét si la
masurile care se impun a fi luate in vederea
protejarii §i conservarii acestui important
patrimoniu natural.

Tematica fundamentala a prezentului vo-
lum o constituie, totusi, succesiunea covo-
rului vegetal postglaciar, descifratda pe baza
analizelor de polen, aplicate in cele 14 sedi-
mente organo-minerale, Tmprastiate pe pla-
toul Sovata-Praid-Dealu. Acesta este miezul
stiintific al lucrarii, interpretat corect in gan-
direa scolii palinologice clujene.

Desi prezintd unele particularitati regio-
nale, succesiunea covorului vegetal, desci-
fratd in acest perimetru, se incadreaza armo-
nios in cea cunoscutd pentru tara noastra, cu
mentiune speciala pentru Transilvania, ince-
pand cu Tardiglaciarul wiirmian, pana astazi;
totusi are mai multe afinitti fitoistorice cu
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cele descifrate in Carpatii Meridionali, com-
parativ cu ce se cunoaste pentru nordul Car-
patilor Orientali sau nordul Transilvaniei.
Aceste trasaturi comune pot reflecta arealele
de raspandire, in timp si spatiu, ale diver-
selor tipuri de paduri, gaindindu-ne mai ales

Dumitru Moldoveanu, Inginerie gene-
tica, Ovidius University Press, Constanta,
1999, 243 pagini cu 51 figuri si un tabel in
text.

Autorul, care este profesor de micro-
biologie la Universitatea Ovidius din Cons-
tanta, specialist in genetica microbiana, pre-
zintd o lucrare de mare interes ce se consti-
tuie intr-un adevarat indreptar, fiind expuse
intr-o maniera integratoare "bazele teoretice
si practice ale tehnologiei ADN recombi-
nant".

Lucrarea include 15 sectiuni, de intin-
dere diferita, care practic acopera toate as-
pectele legate de tema aleasda. Dupa o intro-
ducere este prezentat in mod documentat
conceptul de clonare, iar apoi sunt tratate
particularitatile fundamentale privind siste-
mul de clonare. Urmeazd o sectiune mai
bogatd in date stiintifice intitulatd "Vectori
de clonare". Se insistd In primul rand asupra
plasmidelor, fiind foarte amanuntit tratate o
serie de aspecte cum ar fi: clasificarea,
structura moleculard, replicarea §i originea
acestora. Se continua cu elementele genetice
transpozabile si vectorii utilizati in tehno-
logia ADN recombinant.

Sectiunea urmatoare este intitulata "Res-
trictia si modificarea" in care sunt discutate
cele 3 sisteme de restrictie si modificare (no-
tate RM; — RMj;). Se continud apoi cu
sectiunile ce trateazd ADN-ligazele, respec-
tiv alte enzime utilizate 1n tehnologia ADN
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la carpinete, dar si la teise, ulmete, alunete,
sau chiar bradete. Este o lucrare ce merita sa
existe in orice biblioteca personala sau publica.

IOAN POP si BALUTA DIACONEASA

recombinant (intre care ADN-polimeraza I,
revers-transcriptaza,  terminal-transferaza,
nucleaza S si altele). Se trece la sectiunile in
care se descriu: izolarea fragmentelor de
ADN utilizate In tehnologia ADN recombi-
nant, construirea moleculelor de ADN recom-
binant in vitro si introducerea moleculelor de
ADN hibride 1n celula gazda, insistindu-se
asupra fenomenelor de transformare gene-
tica, de transfectie, de transfer de informatie
in protoplasti. Sunt descrise apoi exprimarea
genelor straine in celula gazda si selectia
microorganismelor recombinate genetic, pu-
nandu-se accentul pe metodele microbiolo-
gice, genetice i imunochimice ce se folo-
sesc in acest scop. Sectiunea ce urmeaza este
dedicatd analizei secventelor de ADN
clonate, fiind prezentate cele doud metode
aplicate (Sanger, respectiv. Maxam si
Gilbert) pentru secventializarea fragmen-
telor de ADN clonate, iar in final fiind
tratatd sintetic mutageneza in vitro. Secti-
unea cu cea mai mare intindere (84 pagini)
este consacrata realizarilor in domeniul teh-
nologiei ADN recombinant. Sunt prezentate
in mod documentat clonarea genelor ce
codificd sinteza somatostatinei, preproin-
sulinei de sobolan, insulinei umane, B-glu-
canazelor, hormonului uman de crestere si a
interferonilor, obtinerea de noi bacterii
fixatoare de N,, producerea de "superbac-
terii" care utilizeaza hidrocarburile. De ase-
menea, se prezintd succint vaccinurile pro-
duse prin tehnologia ADN recombinant si se
insista asupra studiului virusului HIV, tot
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prin aceastd tehnologie. In cadrul acestei
sectiuni se continud cu prezentarea clondrii
anticorpilor monoclonali, cu obtinerea ani-
malelor transgenice, cu tumorile Crown gall
la plante, cu vectorii derivati de la plasmida
Ti, incheindu-se cu clonarea genelor cry de
la Bac. thuringiensis. Lucrarea se termina cu
sectiunea ce cuprinde riscurile $i masurile de
prevenire a acestora In experientele de clo-

Kazimierz Januszek, Aktywnos¢
enzymatyczna wybranych gleb lesnych
Polski poludniowej w Swietle badan
polowych i laboratoryjnych (Enzymatic
Activity in Selected Forest Soils of Southern
Poland in the Light of Field and Laboratory
Investigations), Wydawnictwo Akademii
Rolniczej Krakéw, 1999, 132 pages with 39
tables and 28 figures in the text.

Professor K. Januszek’s book appeared
as No. 250 of the Scientific Studies of the
Agricultural Academy in Cracow (Zeszyty
Naukowe Akademii Rolniczej im. H.
Kollataja w Krakowie). It represents a syn-
thetic description of the soil enzymological
investigations conducted by the Author in
the 1985-1997 period. Soils of 23 forest
stands located in southern Poland were
studied. Activities of several enzymes parti-
cipating in the biogeochemical cycles of C,
N and P (dehydrogenase, invertase, protease,
urease, phosphatase) were determined. The
enzyme analyses were accompanied by
chemical analyses and the analytical data
were evaluated statistically.

Based on the results obtained, Professor
Januszek has established that the enzymatic
index of soil (EIS) fully reflected the fertility
of forest soils of southern Poland. EIS =
0.01.DA + PA + UA, where DA is dehydro-
genase activity in mg of triphenylfor-
mazan/24 h, PA is protease activity in g of

nare. Lucrarea se recomandd ca o sursa
modernad de informatii atat pentru studenti
cat si pentru specialigtii interesati de acest
domeniu.

MIHAIL DRAGAN-BULARDA

NH,-N/20 h and UA is urease activity in g
of NH4-N/24 h, all being expressed in terms
of soil volume in a profile of 1 dm” x 1 m.

Some of the other valuable findings
described in the book will also be quoted.

Thus, it has been found that among the
studied dehydrogenase, protease and phos-
phatase activities in rhizosphere and non-
rhizosphere soils of Pinus sylvestris, Alnus
incana and Abies alba, the ratio of phos-
phatase activities in rhizosphere soil/non-
rthizosphere soil had the highest values,
namely 2.9, 1.9 and 1.5, respectively.

Dehydrogenase activity — contrarily to
other enzyme activities — proved to be sensitive
to pollution of a sandy forest soil by zinc— and
lead-containing industrial emissions.

Freezing and thawing of forest soils led
to significant increases in protease and phos-
phatase activities and to no changes in
invertase activity, whereas dehydrogenase
and urease activities changed rather irregu-
larly in different forest soils.

Professor Januszek’s book is a major
contribution to the development of soil enzy-
mology; the appearance of this book may be
considered a significant event in the history
of this science. The book is addressed to a
broad circle of readers (experts and students)
all over the world as the titles and legends of
tables and figures and the summary are
given in English, too.

STEFAN KISS
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Abteilung Bodenkunde,
Universitédt Trier (Herausgeber) (Soil
Science Department, University Trier -
Editor), Festschrift fiir Dietmar Schroder
zum 60. Geburtstag (Festive Volume for
Dietmar Schroder to the 60th Birthday),
2000, 279 pages (including 72 figures and
43 tables) plus 6 appendices.

This volume, which is Band 1 of
the Trierer Bodenkundliche Schriften,
comprises 36 papers written by 55 authors
for expressing their homage to the illus-
trious scientist, Head of the Soil Science
Department of the University in Trier,
Germany, Professor Dietmar Schroder on
the occasion of his 60th birthday.

The investigations conducted by
Professor Dietmar Schroder cover a wide
range of topics, including soil protection,
melioration and restoration, recultivation,
regional soil development, water protec-
tion. All these investigations were inter-
disciplinary and tightly connected to
environmental economy and environmen-
tal law and led to important findings,
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known and recognised by soil and other
environmental scientists all over the world.
For example, I mention that the studies
performed by Professor Dietmar Schroder
and his collaborators on the agri- and
sylvicultural recultivation of spoils, that
resulted from strip mining of brown coal
in the Rhine region, constitute major con-
tributions not only to the physicochemis-
try, but also to the enzymology of techno-
genic soils.

I and my colleagues from our
research group of Environmental Enzy-
mology and Microbiology should like to
wish Professor Dietmar Schroder all the
best, including good health and new suc-
cesses in his and his collaborators' outstand-
ing scientific activity.

The 36 papers of this volume are
a valuable source of information for stu-
dents and experts, interested in fundamen-
tal and applied soil and other environmen-
tal sciences.

STEFAN KISS
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