











INJURIES IN THE RAT KIDNEY AFTER EXPOSURE TO CISPIIAN

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 and

F i g. 6.Vacuolisation of the cytoplasm of the
pitheslial cells in the uriniferous tubules,
surgjland disorganisation of the mito-
chondrial and nuclear structurg 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-
ing of the glomerular capillaries, the

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 tpHtegocytic suffered, in this case,
mitosis and proliferated. These cells, under norroalditions, apparently function
to clear large proteins from the basal lamina, Witielf probably is not static, with
the addition of new material externally and the ogal of the old material
internally by the mesangial cells. It has also bseggested that mesangial cells
can contract when stimulated by angiotensin, wihsequent decrease of blood
flow in the glomerular capillaries [5]. The mesaalgtell proliferation could be
another cause for the alteration of the ultrafiltna process at the level of the
kidney of the rats treated with Cisplatin. Becaokthe affecting of the uriniferous
tubules, the excretion and absorption processes aféacted, 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 Cisplatirucetl necrosis processes
of the tubular epithelium, urinary stasis, proliféon of the mesangial cells, the
appearance of some granular proteic material irthieldumen of the tubules, a few
epithelial cells getting an abnormal, peculiar aspand a significant monocyte
infiltration.

4. Electron microscopy investigations of the kidsegtions demonstrated
that Cisplatin produced grave nuclear alteratianspmplete vacuolisation of the
cytoplasm in the epithelial cells, the swelling tbE mitochondria and a grave
alteration of the brush border and of the basaldifigs.
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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@uaratic 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 lishrdevelopment of the
pulse waves and of the signals generated by the thedng its electrical
cycles.

Odat cu dezvoltarea exploziva tehnicilor informaonale, care au acaparat
practic toate domeniile de activitate urdaasisim n ultimii ani la Aspandirea pe
sca# largi a unor noi metode de utilizare a calculatoruluirsgrument central Tn
cercetarea biologicsi medica.

Una dintre cele mai moderne modilitde inregistrarai analizi a celor
mai diverse tipuri de parametri fiziologici areblaz asa-numitul sistem de achie a
datelor (Data Acquisition System, DAQS). In eg@ierun astfel de sistem ofer
cateva facilidti principale. Astfel, prin utilizarea unor dispaz# de culegere a
parametrilor urririti, cuplate la o interfa care realizedz comunicarea cu
calculatorul, este asiguBatinregistrarea pe harddisk a datelor care reflect
desfisurarea unui proces fiziologic. Avand in vedere iseenapacitate de stocare a
calculatoarelor actuale, rezultcu claritate posibilitile practic nelimitate de
acumulare a valorilor experimentale. Pe dé pHrte, oddt stocate, toate aceste
date pot fi oricand reactualizate pentru anajizeisutitori detaliate. Tn al treilea
rand, rezultatele almute pot intra mai departe in filtrul prelddior statistice,
realizate pe acejacalculator cu ajutorul unor programe adecvate.

intr-o serie de luari si comuniciri anterioare [4-8], am prezentat unele
realiziri obtinute in laboratoarele noastre In ceea ce gieveroiectareai utilizarea
unui sistem original de monitorizare a actit inimii izolate de broast Cu
ajutorul acestuia am gdhut inregistéri si date comparabile cu cele publicate Tn
lucrari recente [1-3, 9, 10].

" Universitatea "BabgBolyai", 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 etinderea metodelor
de monitorizarei asupra altor indici fiziologici, atat Tn ceea peveste lucrul cu
organssi tesuturi izolate, cafi pe subieg umani.

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

Material si metode. Sistemul de achigie destinat monitorizii paralele a
parametrilor aminti cuprinde patru module de Bag-ig. 1): un electrocardiograf
Cardior KTD2 adaptat, un electrosfigmograf de cqfieeoriginak, placa de
achiztie (placa DAQ)i calculatorul ca unitate centéal
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Fig. 1. Schema de principiu a sistemului de aghéz datelor destinat monitovizii
paralele a activigii electrice cardiacei pulsului carotidian la om.
1 - Capsula de captare a modifitor de volum ale arterei carotide. 2 - Tub de ¢dacic
3 - Tambur cu membréarelasti@. 4 - Parghie de amplificare agwirii. 5 - Traductor
de deplasare. 4 nA semnifia amplificarea de n ori a vibtidor membranei.
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Electrocardiograful Prezini toate uniitile specifice de culegere a semnalului
electric cardiac. Achizia datelor se realizeazconform principiilor clasice,
utilizadndu-se derivgile standard pe care le condesicest aparat. Singura adaptare
const in conectarea blocului de amplificare la placaad@iztie. Ca urmare,
semnalul culesi amplificat de éatre aparat este ulterior transmis calculatorulin pr
intermediul acesteia.

Electrosfigmograful Din punct de vedere constructiv, acesta se bazmaz
captarea modifirilor de volum ale arterei carotide cu ajutorul unepsule de
culegere (1) care se fixeazpe gat, in zona cu gaarile pulsatile cele mai
pronunate. Aceast piesi face parte dintr-un sistem pneumatic gtaare conduce
modificarile de presiune spre tamburul cu membBrg§B), cu rol de traductor de
presiune. Vibrgile membranei sunt preluatg amplificate printr-un sistem de
parghii (4), care le transmite Tn acglamp traductorului de deplasare (5). Acesta
are menirea de a transformasairile liniare verticale (nA) in varié de frecvema
transmise ulterior @tii de achiziie (placa DAQ).

Placa de achizie. Este modulul pentru preprocesasefransferul datelor
catre calculator.

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

O altd sarcira a phcii de achiziie consi in preluarea semnalului electric
generat de inithsi amplificat in blocul de amplificare. Acest semieske ulterior
convertit in valori numerice prin intermediul urnginvertor analog-digital, Tncorporat
in microcontrolorul picii de achiziie. Tn urma acestui proces rezutel de-al doilea
sir de date valorice.

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

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

Pachetul de programeConsi intr-o structuk software care asigiimmai
multe facilitati.

Astfel, dug cum am attat mai sus, transmisia datelor prin inteafaeriai
se realizeazin timp real. In conseci, rezultatul este o monitorizare pe viu ("on
line"), calculatorul ruland pe monitor graficeleadwage rezultate prin procesarea
celor dod 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 oricanctuabizate
prin intermediul unui program de citire sub formutrasee paralele mai mult sau
mai puin condensate, in fufie de durata nregisii. Una dintre faciliitile
programului cititor este tocmai aceea de a confélizatorului capacitatea de a
alege, ndri si analiza pasajele cele mai semnificative dintregistrare care poate
dura oricat.

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

Dupi cum se poate observa aici, toate componentele dela tipuri de
trasee — anacrota, catacrettaicrotul pentru traseul sfigmografic, respectivdele
P, QRSsi T pentru cel al electrocardiogramei — se eviiei cu suficieni
claritatesi pot fi studiate Tn detaliu. Facem precizaréadenivefrile de mai mié
amplitudine de pe panta descendeat sfigmogramei se dator@ainetiei
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-
30.0-
80.0-

EE.0-
15041520 1540 1600 1620 1640 1700 1720 1740 1800 1820 1840 1900 1922

Fig. 2.Fragment dintr-o inregistrare paraleh electrocardiogramsii sfigmogramei.

Facilitatile programului de citirgi analizi permit, dug realizarea unor
etalorari ale Trltimii semnalelor Tnregistrate, dsurarea cu precizie a tuturor
parametrilor temporali de amplitudine stabili Se pot misura 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 compaientsfigmogrameii
stabili momentul apatiei dicrotului. Luadnd in considerare faptdl h urma unor
etaloriiri exacte se poatedsura cu precizie amplitudinea maxim undei pulsatile
si ca aceasta este propimnak cu debitul sistolic, vartéle acestui factor pot fi de
asemenea urinite pe baza indicelui sfigmografic amintit.

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

Principalul avantaj al unei astfel de monitérizconsti Tn faptul @
inregistrarea parakeh celor doa trasee permite o analiintegraii a acestora.

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

In concluzie avand in vedere celeatate mai sus, se poate aprecia ¢
metoda prezentateste utii pentru studiul integrat al parametrilor cardiowdad
amintiti, atat In ceea ce priyke caracteristicile tehnice ale sistemului carerier
folosirea ei, cat mai ales capagdie de stocargi analiz a datelor.
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EFECTUL DIGOXINEI ASUPRA UNOR PARAMETRI Al CONTRAUTIEI
MIOCARDULUI VENTRICULAR DE BROASCA

CALIN ARDELEAN E CRISTIAN SEVCENCU"si CLAUDIA KISS [

SUMMARY. — The Effect of Digoxin on Some Parameterf 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 digoisn aduces 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 intoideretion that the digoxin-
induced calcium disturbances would be reflectechipan changes of the
ventricular contractility, we have measured itsssieal parameters —
contraction amplitude, contraction period, contosrcplateau and relaxation
period, as well as some original ones, such agamtiuin velocity, force,
mechanical work and heart power. Our results arsisent with those
obtained by others in mammalian hearts and denad@gtrat 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@rstand the third time
intervals. In terms of cardiac frequency, we hasgtaldished a severe
bradycardia which was not observed in mammals.€fbies, the conclusion
of our study is that, like in mammals, digoxin affethe mechanical activity
of the frog hearts, and its inotropic and chromutr@ffects are probably due
to changes induced by this agent in the calciuimitgct

Digoxina este un glicozid natural care face parten aategoria
cardiotonicelor, acest compus fiind cunosguttilizat de muli vreme n tratamentul
unor afeduni cardiace caracterizate prin incapacitatea iinite a asigura afluxul
sangvin necesar unei oxigentisulare corespuritoare.

Plante medicinale cu cagnut bogat n glicozide cardiace erau cunoscute
inca de acum 3000 de ani datre vechii egipteni. Astfel de ageau fost Ing folositi
sporadicsi cu consecite variabile pain secolul trecut, cand William Withering
(citat In [6]) a publicat o monografie, In careescris, intre altele, efectele clinice
ale unor extracte digitalice.

YUniversitatea "BabgeBolyai", Catedra de Fiziologie animgl3400 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 struéuwhimici ce combid un
nucleu steroid cu un inel lactonic nesatgrat serie de glucide legate la carbonul 3 al
nucleului.

Pe lang plantele consacrate ca suis unor astfel de extracte, indeosebi
Digitalis purpureasi Digitalis lanata au fost identificate specii de batracieni, ale
caror glande tegumentare seé@reka numitele bufadienolide [6], care difede
cardenolide doar la nivelul inelului lactonic priuin nundr diferit de atomi de
carbon. Astfel, recent a fost evidiem un efect asefnator digoxinei pentru o
substam extrag din venin deBufo marinus[2]. Mai mult decéat atat, in urina
umari a fost identificat un factor "digoxin-like" de na& endogen[4], care nu poate
fi diferentiat prin metode fizico-chimice de digo%inS-a demonstrat, de asemenea,
Ci aceast substati agioneaz la nivel celular cagi extractele digitalice prin blocarea
ATP-azei de N&K™ [1].

Dintre efectele bine studiate, ni@mam adiunea inotrop pozitiva a
digoxinei asupra myehiului cardiac [6, 7]. Crgerea capacitii de contrage a
miocitului cardiac se datoreain special afinitii marite a actinei pentru miozin
ca efect al acumadii de calciu liber in citosol. Mecanismul celulde aciune a
glicozidului are la bazblocarea fungonarii ATP-azei de N&K™ prin cuplare cu
aceasta [14]. Rezultatul acestui cuplaj cofistcrgterea concentti@i citosolice a
ionului N si, prin aceasta, in intensificarea actiiitde internalizare a calciului,
realizak de dtre schimtitorul Na'-C&* din sarcolera [6].

Pe lang inducerea inotropiei pozitive, digoxina deteriigi efecte
aritmogene, cum ar fi tahicardia [glfibrilatia ventriculad [3].

Literatura de specialitate tratéazu predilede efectele determinate de
digoxini asupra parametrilor acti@iti mecanice a inimii de mamifer. Pentru a
caracteriza din punct de vedere mecanic motrieitaémtriculai sunt folosfi cel mai
adesea indici cum ar fi fia de contrate, perioada de contrge, rata de crgeresi cea
de sédere a forei contractile, timpul de atingere a 10% dinddmak [7].

De exemplu, la concentia de 25ug/ml a digoxinei, fota de contrae
manifest o cratere de scuiitdurati urmat de o s&dere a acesteia [3].

In bibliografia consultat, referirile la efectele digoxinei asupra acttiit
inimii vertebratelor inferioare sunt poe si disparate. Cu toate acestea, cercetarea
mecanismelor bioelectricg mecanice care stau la baza actiiritaimii de broasé
reprezini un subiect de actualitate in explicitarea fenoroeneare guverneaz
functia cardiaé [8-10, 12, 19-21].

Pornind de la cele entaie mai sus, ne-am propus wrmirim efectele
induse de digoxih asupra activiiti mecanice a ventriculului inimii izolate de
broasd. Tn acest scop, am elaborat o schaie cuantificare a acestor efecte pe
baza unor parametri, pe care i-am stabilitsin fal Tncat & ofere o imagine cat mai
cuprinzitoare a degfurarii ciclului mecanic amintit, atat in condibazale, casi
ca urmare a interveiei cu digoxirs.
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Material si metode. Am lucrat pe un lot experimental atait din patru
exemplare adulte deana ridibundaBroastele au fost paralizatg apoi decapitate
conform metodelor standard.

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

Au fost alimentate doar dewlintre rezervoarele tancului, unul cu ser Ringer
normal, iar ceilalt cu o soltie de digoxii dizolvat in ser Ringer la o concenti@de
10 ug/ml.

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

Astfel, duf@ nlaturarea platoului sternai a pericardului, s-a introdus n
varful ventriculului un céarlig-electrod cu rolul dea fixa acest pol cardiac la
traductorul de deplasare care face parte diatwdtea dispozitivului de perfuzie.
Atunci cand se intgibneaz monitorizarea activitii electrice in paralel cu cea
mecanid, acest carlig jodcsi rolul electrodului activ. Canula cardia@ fost
introdugi la baza sinusului venosi lega& strdns de petie acestuia. Dup
desprinderea deesuturile adiacentsgi declargarea 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 deglahprocesul de monitorizare
pentru inregistrea unui traseu bazal (de ref@ricu o durat de 30 de secunde. In
secunda 30, fluxul de ser Ringer normal a fosttagimultan cu declagarea celui
al serului in care a fost dizolatligoxina. S-a avut Tn vederégrarea acelega
presiuni de perfuzare pe parcursul intregii peecdel culegere a datelor. inregistrarea
a continuat pe fondul alimeirii inimii cu soluia de digoxii Tnc doua minute.

Pentru a caracteriza modiiide induse de glicozid asupra actiit
mecanice ventriculare, au fost stabyi masurgi 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 stagreanplitudinai;

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

- perioada total (T total) — durata ntregului 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 contrage (F), dai de formula F = kA, unde k reprezintonstanta
de elasticitate a resortului, calcélgte baza unor etalan, iar A este amplitudinea
semnalului mecanic in mm;

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

- puterea contractl ventriculaé (P) — relaia vF/2 sau raportul dintre
lucrul mecanic efectuat de tarFsi perioada de contréie (L / T contrage);

- frecvena cardiag (f ) — exprimd nunmirul de contratii efectuate n
unitatea de timp.

Pentru eliminarea vatidor datorate eventualelor difergn legate de
caracteristicile intrinseci ale figi inimi, modificirile 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, adouala 60 s, iar ultima la 105 sadatarea cu digoxin

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

Rezultate. In cazul primului set de indici ai traseului meicarsemnaim
faptul & digoxina determif o crestere grupat a acestora, cel ga la 15 s dup
aplicarea sa. In momentele uitoare de determinare, situate la 60 05 s, variga
acestora nu mai este atat de usgitar

in Tabelul 1, dituri de varigia celorlati parametri, sunt prezentate modifite
procentuale ce afecteaperioada intregului eveniment contractil (T tat&lyestea
se desfsoai sincron cu ale celorlalparametri, 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 varigie 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 contragie 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 aseinator urmeaz si perioada platoului de contre
caracterizat prin cresteri aproape liniare ale duratei sale de deshre: 122% la
155, 131% la 608 139% la 105 s de la interves cu soltia test.

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

Perioada de contrae evolueaz ascendent fa de nivelul bazal la 118%
dupa 15 s, 125% dup60 ssi la 136% pentru ultima determinare (105 s de l@apea
digoxinei). Amplitudinea descrie un traseu difexitmparativ cu cele parcurse de
indicii temporali, incepand cudsuiitorile ficute dug 60 s de la Thceperea peritiz
cu soluia test. Valoarea acesteia are in primai feendina de crgtere, la 15 s
depisind cu 26,7% valoarea martor, pentru ca apoise diminuezesi si se
stabilizeze la valori de 120 — 122%zfae cele bazale.

155+

%

60s 105 s

— —+— — T contracl3ie- - @ - T platou- - -m- - - T relaxare—m—T total— - a- - — amplitudine

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

Cel de-al doilea set de parametri preziorme de varige distincte de cele
ale indicilor anteriori. Ascensiunea acestora nue eatat de evide#t sau,
dimpotriva, prezin& diminuari valorice — cazul vitezei de conttae; care scade la
60 s sub valoarea de 100% (95,3%), pentru ca &rdetareafcutd dupa 105 s &
masoare cu 10,7% mai pn decéat pe traseul de refatir{Tabel 2).
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Tabel 2

Valorile procentuale de varidie 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 105 s
Forna 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 contrage (F) calculat in timp nu Tnregistreazvarigii

constant pozitive. Dupcum relev si Fig. 2, traseul acesteia supod inflexiune,
pentru @ dupa ce valoarea ei cste (126%) in determinarea de la 15 s, urraenz
diminuare a capaditi contractile ventriculare la 110% (60 s), dupare se
inregistreaz o nou crestere — 122% fa de valoarea bazatlup 105 s.

140 +

130

120

%

110

100

90

80 | } |
Os 15s 60 s 105 s

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

Fig. 2. Variasia parametrilor fora, putereyi vitezi la 15, 60si 105 secunde
dupz aplicarea digoxinei.

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

masurare: 36,5% peste puterea de lucru a cordulepbitiile perfuzirii cu ser
Ringer. In celelalte daupuncte de colectare a datelor s-asitgputeri valoric mai
scazute, dar totgi superioare celor bazale cu 15,3karespectiv, cu 9,7%.
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Singurul parametru caracterizat de ad®re importarit este frecvera
cardia@, ce descrge aproximativ cu 25% comparativ cu frecteeinregistrat pe
fondul perfuarii cu ser Ringer normal (Fig. 3).

120
100 -

80 -

60 -

b¥at¥4i/ min.

40 |

20 -

traseu bazal digoxin¥a

Fig. 3. Variaria frecvenei de contrage consecutiv aplidii digoxinei.

Discutii. Cregterea perioadelor de contteg relaxare, a platoului, precum
si a amplitudinii contragei ventriculare ca urmare a tratamentului cu digéx
poate fi pus pe seama cgterii afinititii actinei pentru miozié in urma acumatilor
de C4&" liber in citosol [6]. Crgterea concenttii calciului influeneaz in mod
nemijlocit activititile contractile rezultante ale cuplajului adtin miozirk, majorarea
perioadei de relaxare fiind probabil o consgcamacestor procese.

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

Dintre parametrii primari, amplitudinea este singware nu are o cytere
stabik Tn timp, prezentand o diminuaresfale valorile nisurate in punctul de la 15 s
cu 4 — 6%. Aceasta este cauza pentru cate fler contrate este caracterizatle un
traseu ase#mator cu cel al amplitudinii, cei doi parametri vadidirect propaional.
Diminuarea forei contractile a miocardului Tn urmatamii digoxinei, dug@ o
crestere de scufitdurat, este in concordahcu datele din literatura consultg8].

Desi perioada de contrde si amplitudinea cresc ca efect al aptic
digoxinei, viteza de contrde coboaid sub aceastvaloare bazalin determidrile
de la 60 si 105 s, demonstrandi perioada de contrae nu crgte in urma majairii
amplitudinii, cei doi indici variind independentuirfata de ceilalt.
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Lucrul mecanic efectuat in unitatea de timp seatarizea, la fel casi
ceilalti parametri, printr-o crgere in faza iniala, urmat de o revenire spre
valoarea bazaldatorai 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 stultirati in activitatea mecarig
efect ulteriorsi parial anihilat, inima stabilizadndu-se, fype noi coordonate.

3. Inducerea fenomenului de bradicardie, efectraomelor olinute de &i
autori pe inimi de mamifer, poate fi atritiufie concentrgei 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 drafyatisla consequence, the
level of photosynthetically relevant UV radiatiaraching the Earth’'s surface
raises. In this study we intended to detect howUWheB influences the
photosynthetic efficiency of cyanobacteria andrtleapacity of recovering
after the stress. We also studied the temperaependlence of the damage
and the recovery process.

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

Photosynthetically relevant solar radiation thaictees the Earth is divided
into three main spectral regions: UV-B (280-320 nky-A (320-400 nm) and
photosynthetically active radiation, PAR (400-708@)r{5]. Among these, the UV-B
region is selectively attenuated by the stratospluaone layer [5]. By the contrary,
UV-A and PAR radiation have no selective absorbet are affected mainly by
light scattering. The biologically most damagingveiengths below 280 nm, such
as those of UV-C (200-280 nm) region, are absordetbst completely by the
atmosphere and, therefore, are insignificant fofdgjical processes under natural
conditions.

Recent reduction in the stratospheric ozone lagel aonsequence of
human activities [3, 10, 12, 16], allowing more B#adiation to reach the surface
of Earth and the ecologically significant depth8-{6 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 ofIP8lectron transport is the
water-oxidising complex [7, 14, 19]. The.@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 bevaiadhan the impairment of
water oxidation [19]. The apparently quinone- and-idependent protein loss
may be related to direct effects on the polypepthigin involving the redox-active
tyrosines [18].

An important consequence of UV-B radiation is tlegmdation of the D1
and D2 subunits of the PS Il reaction centre [§,1I7]. Despite intense research,
the molecular mechanism of the UV-B-induced inldsitand recovery of PS Il
still remains unclear. Yet, it was shown that unkbsv levels of UV-B radiation
there is an enhanced turnover of both D1 and D2em® of PS Il complex in
higher plants [8]. The so-called D1 protein repaicle is known to facilitate the
restoration of PS Il function after photoinhibitiocaused by visible light, which
damages mainly the D1 protein. This protein subwhitthe membrane-bound
photosystem Il complex has a much higher turnoate than the other PS I
proteins. Thus, the D1 protein has to be repladeitt\the other PS Il components
are not newly synthesised [13].

In cyanobacteria, the photosynthetic system iktlfjgconnected to the
other principal metabolic pathways and is in itgelhajor metabolic sink for iron,
nitrogen and carbon [2]. The general assembly @ftiotosynthetic 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 integratego its genome at a high
frequency. Recently, the complete nucleotide setpi@i theSynechocysti803
genome has been determined and the collection radtated 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 essengaleg in the organism [4].

The psbA genes code for the D1 protein subunit of the P$é#ction
centre. InSynechocysti6803 there are three differgogbA genes namedoshAl,
psbA2, pskA3. The psbAl is not transcribed under natural conditions atsd
function is unknown. ThesbA2 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, photoinhibitiacold stress etc.).

During the last years it was shown by differenhaus that modification in
the physical status of the thylakoid membrane &fébe turnover of the D1
subunit of PS Il. High levels of unsaturation ott§aacids in the membrane
increase membrane fluidity and produce a moreieffid1 exchange under repair
conditions [9].
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Materials and methods. Culture conditions and straingn this study we
used the cyanobacteriugynechocystisp. PCC 6803 wild type and one mutant of
this strain which is a construct having the lucf® reporter gene under the
regulation of thggsbA2gene 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 (Pes-1.7) for oxygen evolution measurements. In
the case of luminescence measurements we usedlihatcsug Chl/ml.

UV-B and visible light treatmentin the case of UV-B damage and
recovery experiments we used larger volumes of siedpension (100 ml). The
cells were irradiated in glass containers in adayel1l.5 cm thickness under
continuous sterring in water bath. A Villbert-LowabhVL-215M lamp was used as
UV-B source with maximal emission at 312 nm.The B\atensities varied in a
range of 2 to 0.3 mWch For filtering out the UV-C light we used six lageof
0.1-mm cellulose acetate filter (Clarfoil, Court@duChemicals, UK). For recovery
after UV-B irradiation the cells were exposed topdBni°s™ 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 (2QEm?s?)
in the presence of 1Ql saturated solution of 2,5-dimethgibenzoquinone as
electron acceptor. We used a 2-ml sample of ceplenision at 1Qg 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)ca decrease of about 50% of
the initial oxygen evolution rate in about 120 miwith 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 irsikle light. The rate of the
recovery is directly dependent on light intensifythis does not exceed the
photoinhibition values (data not shown). The rdteegovery is also dependent on
the extent of the damage. Under normal light cdmait (45pEm?s?), from a
damage value of 50% of initial oxygen evolutionidtt, 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 WdaBa not shown) and the rate
of recovery (Fig. 2). After an initial 33% damageoaygen evolution activity, the
recovery at 20C was very slow reaching a value of about 45% i@ fn. If we
shifted the temperature of the sample t8C3@naintaining all the other parameters,
the cells started to recover much faster reactiagZ0% value in 30 min. (Fig. 2).
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The modifications in the recovery rate as a conseqgel of the temperature
shift might be the result of the modifications ihet physical status of the
membrane. It was shown that modifications in theirsion degree of the fatty
acids in the thylakoid membrane induce modificagiom the efficiency of PS I
protein subunits to assemble into the membrandr9rder 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
Synechocystiscells 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 conegitns. During a period of 150
min. no relevant changes in the oxygen evolutiorevadserved (Fig. 3).
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Fig. 3. Effect of benzyl alcohol (BA) on the oxygen evolutide of
Synechocysti®CC 6803.

For studying a longer time effect of BA we culturéte cyanobacterial
cells in the presence of different concentrationBA (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 intadithe 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 benzybal (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 highencentrations (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% valughia same period of time
(Fig.5). In the case of using a 5 mM BA concentmratithe 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 4GEm“s® visible light, at 28C, we observed, in about 2
hours, a 23-fold increase of the bioluminescencis&on (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.

Conclusions. 1. The photosynthetic cyanobacteri8gmechocystisp. 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 regopkase induced the
modification of the rate of recovery. This effechsy 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
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Fig. 5. The effect of 10 mM benzyl alcohol (BA) on UV-B- @edudamage and

recovery of PS Il irsynechocysti®CC 6803.
Measurements were done af@0Intensity of visible light was 4&Emi’s™.
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Fig. 6.The effect of 5mM benzyl alcohol (BA) on UV-B- indut@mage 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 lumineseemission during
visible light illumination ddynechocytis?CC 6803 strain containing

the luciferase construct undpsbA, promoter.

Temperature of visible light illumination was’@5 Intensity of visible light was 45Em?s™.
Light emission was measured af@0n 1-ml samples of cell suspension (chlorophyll

concentration: fug/ml).

3. Addition of a fluidising agent such as benzyadlol 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 ag 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 meméxifuidising 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-, 20-40- 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, 2040 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
soil/2 hours. The activity values were submitted to statistical evaluation by the two-
way t-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. 1t 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
AlKkPA 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 AIkPA 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 0.2522 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
AlkPA 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) AlkPA 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
AlkPA 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
AlkPA 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
AlkPA 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
AlkPA 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.
AlkPA — 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.

11.

12.

13.
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Zoe Buz,Cercetiri fitosociologicesi palino-
logice In zona Sovata-Praid-DealuCasa
Cartii de Stiintd, Cluj, 1999, 214 pagini cu
40 tabele, 3 4rti, 23 diagrame, 36 figugi
15 fotografii.

Rod al unei laborioase actiiit de cer-
cetare, prezentul studiu botanic, efectuat in
perimetrul platoului vulcanic Sovata-Praid-
Dealu, contribuie cu date noi, atat la cupoa
terea floreki vegetaiei actuale, c&i a celei
postglaciare, reconstitditpe baza analizei
sporopolenice a turbei din ngtmile aferen-
te acestei regiuni.

Lucrarea este structufiajudicios in 8

RECENZI1 - BOOK REVIEWS

fost semnalate in regiune pentru primaidat
Sunt citate speciile rare, relictele glaciaire
endemice. Flora este grupagi analizai
judicios pe categorii fitotaxonomice, morfo-
ecologice, fitogeografice, ecologigerepre-
zentate prin grafice sugestive.

"Vegetaia regiunii Sovata-Praid-Dealu”
(p.32-85), cuprins in partea a patra a
lucrarii, a fost studiat in vederea coraiii
acesteia cu succesiunea vegyeitapost-
glaciare, care de fagt constituie problema
de baz a acestei ludri.

Sunt analizate din punct de vedere ceno-
taxonomic, corologicsi ecologic 34 aso-
ciatii, dintre care 13 apan de formaunile

parti interdependente, reliefand necesitatea nemorale, 10 praticole, 8 palustie3 rude-

valorificarii rationale a potetmlului vegetal
din regiunea cercetgtin vederea conser-
varii in condiii optime atat a genofondului,
catsi a unor biocenoze caracteristice, care

rale. Tn cadrul unei migini eutrofe s-a iden-
tificat si analizat o subasodia relictas,
noui pentrustiinta, grefali pe fitocenozele
asocigiei arbustive de#cise-sfagnetSalici

adipostesc numeroase specii relictare, cu un cinereae-Jphagnetum recurvi, calamegrostio

deosebit interes fitogeografic.

in vederea stabilirii retilor dintre fac-
torii de mediu localsi distribuia vegetéei
actuale, in prima parte a lddr (p. 9-24),
s-au analizat succint principalele aspecte
fizico-geografice (geomorfologice, geologice,
climatice) ale regiunii luate Tn studiu.

Partea a doua, "Istoricul cerador fito-
taxonomice, fitocenologicsi palinologice,
cu referire specialla teritoriul cercetat" (p.
25-26), a fost elaboratpe baza consili
unei bogate surse inforgi@nale (225 fitluri
bibliografice). Se specificci pari la inves-
tigatiile efectuate de autoare, studiile bota-
nice indreptate cu praégere asupra acestei
regiuni au fost pine la nurdr si incom-plete.

"Caracterizarea genefiah florei actuale
din regiunea Sovata-Praid-Dealu”, indllis
partea a treia a luai (p. 27-31), se bazeaz
pe analiza celor 514 specii (37 briofite, 477
cormofite) identificate, dintre care 150 au

canescenti-calletosum palustris.

Studiile de vegetee efectuate de autoare
contribuie cu date noi, atat la cugiesea
comunititilor vegetale regionale, c&i la
masurile care se impun a fi luate in vederea
protejirii si conserdrii acestui important
patrimoniu natural.

Tematica fundamentah prezentului vo-
lum o constituie, tofi, succesiunea covo-
rului vegetal postglaciar, descifigbe baza
analizelor de polen, aplicate in cele 14 sedi-
mente organo-minerale, inigtiate pe pla-
toul Sovata-Praid-Dealu. Acesta este miezul
stiintific al lucrarii, interpretat corect ih gan-
direascolii palinologice clujene.

Desi prezint unele particulariti regio-
nale, succesiunea covorului vegetal, desci-
frata in acest perimetru, se Thcadiearmo-
nios in cea cunoscupentrutara noast; cu
mertiune specid pentru Transilvania, ince-
pand cu Tardiglaciarul wirmian, péaskzi;
totusi are mai multe afiniti fitoistorice cu
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cele descifrate In CargiaMeridionali, com-
parativ cu ce se cungia pentru nordul Car-
pailor Orientali sau nordul Transilvaniei.
Aceste tisaturi comune pot reflecta arealele
de #ispandire, in timpi spaiu, ale diver-
selor tipuri de pduri, gandindu-ne mai ales

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

Autorul, care este profesor de micro-
biologie la Universitatea Ovidius din Cons-
tarta, specialist in genefianicrobiara, pre-
zinta o lucrare de mare interes ce se consti-
tuie Tntr-un ademrat indreptar, fiind expuse
intr-o maniek integratoare "bazele teoretice
si practice ale tehnologiei ADN recombi-
nant".

Lucrarea include 15 sgani, de ntin-
dere diferif, care practic acopetoate as-
pectele legate de tema aleadupa o intro-

la cirpinete, dasi la tese, ulmete, alunete,
sau chiar idete. Este o lucrare ce masi
existe n orice bibliotégpersona sau publia.

IOAN POPsi BALUTA DIACONEASA

recombinant (intre care ADN-polimeraza |,
revers-transcriptaza, terminal-transferaza,
nucleaza Ssi altele). Se trece la gamile n
care se descriu: izolarea fragmentelor de
ADN utilizate Tn tehnologia ADN recombi-
nant, construirea moleculelor de ADN recom-
binantin vitro si introducerea moleculelor de
ADN hibride in celula gazj insistandu-se
asupra fenomenelor de transformare gene-
tica, de transfeie, de transfer de inforrtia

n protoplati. Sunt descrise apoi exprimarea
genelor stine In celula gazdsi selegia
microorganismelor recombinate genetic, pu-
nandu-se accentul pe metodele microbiolo-
gice, geneticesi imunochimice ce se folo-
sesc in acest scop. $enea ce urmeéazste
dedicali analizei secvanlor de ADN

ducere este prezentat Tn mod documentatclonate, fiind prezentate cele dometode

conceptul de clonare, iar apoi sunt tratate
particularititile fundamentale privind siste-
mul de clonare. Urme&zo segune mai
bogat in datestiintifice intitulatd "Vectori

de clonare". Se insistn primul rand asupra
plasmidelor, fiind foarte afimurtit tratate o
serie de aspecte cum ar fi: clasificarea,
structura molecular replicareasi originea
acestora. Se contificu elementele genetice
transpozabilesi vectorii utilizai In tehno-
logia ADN recombinant.

Setiunea urnitoare este intitulét"Res-
trictia si modificarea" in care sunt discutate
cele 3 sisteme de restigcsi modificare (no-
tate RM — RM;). Se contind apoi cu
sediunile ce trateaz ADN-ligazele, respec-
tiv alte enzime utilizate Tn tehnologia ADN
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aplicate (Sanger, respectiv Maxargi
Gilbert) pentru secveializarea fragmen-
telor de ADN clonate, iar in final fiind
tratati sintetic mutagenezén vitro. Sedi-
unea cu cea mai mare intindere (84 pagini)
este consacratrealizirilor in domeniul teh-
nologiei ADN recombinant. Sunt prezentate
in mod documentat clonarea genelor ce
codifica sinteza somatostatinei, preproin-
sulinei de sobolan, insulinei umane}-glu-
canazelor, hormonului uman de stezesi a
interferonilor, olinerea de noi bacterii
fixatoare de N producerea de "superbac-
terii" care utilizeaz hidrocarburile. De ase-
menea, se prezihtsuccint vaccinurile pro-
duse prin tehnologia ADN recombingnte
insisé asupra studiului virusului HIV, tot
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prin aceast tehnologie. Tn cadrul acestei nare. Lucrarea se recomanda o surs
sediuni se conting cu prezentarea cléni moderd de informaii atat pentru studen
anticorpilor monoclonali, cu olberea ani-  catsi pentru specigftii interesai de acest
malelor transgenice, cu tumorile Crown gall domeniu.

la plante, cu vectorii deriviade la plasmida

Ti, incheindu-se cu clonarea genetoy de MIHAIL DR AGAN-BULARDA
la Bac. thuringiensis. Lucrarea se termircu

sediunea ce cuprinde riscurigmasurile de

prevenire a acestora in expetéda de clo-

Kazimierz Januszek, Aktywnoff NH>N/20 h and UA is urease activity in g
enzymatyczna wybranych gleb lknych of NH,-N/24 h, all being expressed in terms
Polski poludniowej w fwietle baddk of soil volume in a profile of 1 dfx 1 m.

polowych i laboratoryjnych (Enzymatic Some of the other valuable findings
Activity in Selected Forest Soils of Southern described in the book will also be quoted.
Poland in the Light of Field and Laboratory Thus, it has been found that among the

Investigations), Wydawnictwo Akademii  studied dehydrogenase, protease and phos-
Rolniczej Krakow, 1999, 132 pages with 39 phatase activities in rhizosphere and non-
tables and 28 figures in the text. rhizosphere soils oPinus sylvedtris, Alnus
incana and Abies alba, the ratio of phos-
phatase activities in rhizosphere soil/non-
Professor K. Januszek’s book appeared rhizosphere soil had the highest values,
as No. 250 of the Scientific Studies of the namely 2.9, 1.9 and 1.5, respectively.
Agricultural Academy in Cracow (Zeszyty Dehydrogenase activity — contrarily to
Naukowe Akademii Rolniczej im. H. other enzyme activities — proved to be sensitive
Kollataja w Krakowie). It represents a syn- to pollution of a sandy forest soil by zinc— and
thetic description of the soil enzymological lead-containing industrial emissions.
investigations conducted by the Author in Freezing and thawing of forest soils led
the 1985-1997 period. Soils of 23 forest to significant increases in protease and phos-
stands located in southern Poland were phatase activities and to no changes in
studied. Activities of several enzymes parti- invertase activity, whereas dehydrogenase
cipating in the biogeochemical cycles of C, and urease activities changed rather irregu-
N and P (dehydrogenase, invertase, proteaselarly in different forest soils.
urease, phosphatase) were determined. The Professor Januszek’s book is a major
enzyme analyses were accompanied by contribution to the development of soil enzy-
chemical analyses and the analytical data mology; the appearance of this book may be
were evaluated statistically. considered a significant event in the history
Based on the results obtained, Professor oOf this science. The book is addressed to a
Januszek has established that the enzymatiddroad circle of readers (experts and students)
index of soil (EIS) fully reflected the fertility ~ all over the world as the titles and legends of
of forest soils of southern Poland. EIS = tables and figures and the summary are
0.01.DA + PA + UA, where DA is dehydro- given in English, too.
genase activity in mg of triphenylfor-
mazan/24 h, PA is protease activity in g of STEFAN KISS
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Abteilung Bodenkund e,
Universitat Trier (Herausgeber) (Soi
Science Department, University Trier -
Editor), Festschrift fir Dietmar Schréder
zum 60. Geburtstag (Festive Volume for
Dietmar Schrbéder 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 Schréder 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,

104

known and recognised by soil and other
environmental scientists all over the world.
For example, | 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.

| 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





