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JAVANISOMYSISPHGUTZUL nsg., 1l 'SP
MYSIDACE GREGAIRE DES EAUX INDONESIENNES

MIHAT BACESCU

There is described a new sub-genus, Javanisomysis, which is included provisiona-
Hy in the Anisomysi polymorph genus, in which in the meantime there were gatl-
hered 30 taxa. 'This sub-genus is characterised by a rigid pleopod IV & ; wide-
ned towards simpod, /in rest cylindrical, ending with 2 phanera which are diffe-
rent in comparison with another 1epresentatives of the hybrid genus. Iundreds
of representatives of this new taxou originate in a gregarious group of little trans-
parent mysidacea which were under the surface, in a coasl area of Indonesian
Pari Island withithe water of 1 m deep. The five pleopodes of female and of the
other 4 & are reduced to sone heavily visible little plates. The type species of sub-
genus Javanysomysis is just J. gulzui, for the moment, the unique species of this
new taxon,

davanisomysis n. sy.

BEspece type : Javanisomysis guizui n.sp.

Diagnose. Mysidacé faisant partie du groupe abérant Anisomysis;
il différe de toutes les espéces entassées dans ce genre par la morphologie
a part du IVe pléopode male. Celui-ly est totalement dépourvu d’endo-
podite et 'exopodite rigide sans autre articulation que celle sousapicale qui
sépare clairement un 2°article minuscule terminal qui supporte un pha-
neére épineux, doublé d’un autre inséré au but du long article.

La femelle a cing paires de minuscules pléopodes; les pléopodes
II—V de la méme forme que les pléopodes I, IT, I1T et V dug. Telson court,
ligniforme.

Les yeux globuleux pédonculés la cornée phosphorescente.

Le 2¢ article du palp mandibulaire foliacé.

Ltymologie : genre nommé d’apres le lieu de capture -— Mer d’'Java,
associé au genre Anisomysis l.s.

Genre : {éminin.

Javanisomysis gutzui n. sp.
(Fig. 1A—N et Fig. 2A—G).

Diagnose. Petit mysis néctonique et grégaire, parfaitement trang-
parent & l'exception des yeux phosphorescents.

Le 1V® pléopode male sans {race d’endopodite et ’exopodite rigide,
applati dorso-ventralement dans son tiers proximal ; partie qui finit par
une apophyse externe aigué féche Fig. 1J) continuée par une partie
cylindrique ; celle-ci présente & son extrémité la seule articulation fone-
tionnelle de 'exopodite, séparant un minuscule article apical. Cet article
porte un forte soie, flanquée par une autre plus fine sous-apicale, les deux
armés d’épinules. Les Q ont deux paires d’oostégites et cing de petits pléo-
podes. ;

Matériel, provenance : 1253 exemplaires dont 844 femelles cuvées
et 91 avec le marsupium & peine vidé (donc 639, puis 345 3 adults (35%,)
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et 29/ femelles juv. et préadultes. Ce matériel a ét¢ capturé dans la mer
d’Java, pres d’Tle Pari, & 35 km NE de 1a ville de Jakartale 14 mars 1991.

ticigaqt 4 Vexpédition indonésienne du Musée et qui a collecté ces mysi-
dacés. g

Holotype 3 déposé dans la collection de crustacés de ce Musée (n°
780) ; allotype ibid (n° 751), 510 Paratypes 3 Q, ibid (nr. 752) et 25 autres
paratypes figurent dans la ‘collections du Musée Zoologique de Bogor, Indo-
nésie, : Lt

Description. Mysidacé de petite taille (3,56 —4,5 mm) ; corps (Fig. 1A)
grele au ‘tégument lisse et parfaitement transparent & P'exception de 1a
cornée. La carapace laisse libre le dernier thoracomeére ; sa partie rostrale
se présente comme une ligne légérement courbe qui descend vers sa zone
élargie et dantelée (fléche, Fig. 1B).

Les pléomeres lisses ; les trois broximaux sont + de la, méme lon-
gueur, le IV® est le plus court tandis que le VI°® égal en longueur avec leg
deux précedents pris ensemble (Fig. 1A, 1), - : .

_Le telson (Fig. 1G) court, ligniforme ¢t deux foig Pplus court, que le
VI° pléonite et que Pexpodite uropodal ; il est orné dans son tiers distal
de'12' 424 19 lamines, en tout et en moyenne 25 lamines dont deux un
beti’ plus longues, apicales. : ; : : ;

" Le complexe caudal (Fig. 1F) ressemble bien & celui de Anisomysis

levi’ Bicescu (1973), mais il en differe par un telson '3 nombre réduit de
lamines (15 par rapport a 25), dont quatre apicles par rapport 3 deux.
Y Les antennes (Fig. 1B, ©). Les antennules ont une base forte et le
flagelle externe, le plus fort, dépasse 1a longueur du corps. Son lobe male
dépasse un peu ’article qui le supporte et présente une longue rangée de

soies sur sa face interne. L’antenne a 1’endopod te deux fois plus court

que Décaille ('exopodite); celle-c¢i est ornée de soies’ plumeuses de deux
Cotés et légerement ‘courbe vers Vextérieur; elle est trois fois plus longue.
que large; sa lame se rétrécisse vers l’apex’ son article apical aigu

dépasse I’ A, Q et atteint le bout du lobe g (Fig. 1B). "

Yeux globuleux suffisemment pédonculés pour que la cornée puisse
dépasser les cotes de la ‘carapace ; dirigés’ frontalement, ils couvrent pres-
que le 3° article de I’A, (Fig. 1B). La cornée est phosphorescente, virant
du noir & ’argenté si I’on change de direction de 1a lumiere qui frappe ces
mysidacés. "7 ; ‘ ' : .

Les piéces buccales, du type Anisomysis levi Bicescu : les mandibules
(Fig. 1D, E) ont le 2¢ article du palpe foliacé, presque deux fois plus long
que le dernier (rapport 7,5 :3,6); il présent une gibosité interne (fleche,
Fig. 1D) muni de 4 soieg Plumeuses et le bord extérieur, presque droit,
présgente 9, — 10 soies pareilles. Le 3¢ article a plusieurs courtes soies et
deux phandres plus longs ; un courbé vers I'extérieur, Pautre, qui dépasse
un. peu la longueur de Varticle, pauyre en barbules, se dresse justement.
en avant, comme une sabre. La fig. 2 I représente la maxillipéde 1. Ies
péréiopodes, leur taille déeroit vers la, Partie caudale; ils sont 6 — arti-
culés; le dernier article étant, divisé en 2 chez les pattes thoracicum pos-
térieurs seulement, tandis que chez les antérieurs l'articulation est absente
(Fig. 2D et B), . i
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| j 3 ’ . B, parlie céphalique d’un
: 3 i zui n. sg.,'n. s A, miéle, vu d’¢nt haut ; B, partie cép e

©Fi =) misomysis gulzui n. sg.,'n. sp., A, male, AT o Rirbe s
ill,f;.cl'ﬂ ;Ilg‘gll)x(e, 1a délntellllre du bord latéro-frontal de ]la cax-apl:;c;i,l(;:el as;t;rzr::l,q%:, Pl
b .3 fle v : ¥ T artic mastjcatrice syn s F

i 3 sa gibosité), & ; E, la parlie asl] : | X i f-
d;l‘mle (’-55:;1 Igllp(e (&tliz)]l(l:, Z‘ 'gl-l Zl])d)(’)n‘.el,l, é‘; 1, 4 pléomeres, gro:ms, &% J, pléopode 1V, & ;

*e 88 2 ; ; ? i ¥ 2N 0 A s \

?(eibx'd, partic ,api,cnlb 51, M, pléopodes I et 11, & I}, pléopode V, &.
¢ ¥ i 3 3 - irowt ~a

o f ‘ i s N > ;‘ ’ 5 ’ 5 %S et

Leurs griffes dactylaires sont tres fines et _d.epass]e)es en longueur

¥ 2 o t- . % n N 3 . o ~. 3 :
en épaisseur par les trois soies paradactylaires (Fig. 2 D) S ?

le. Cing paires [dopodes chez la femelle (Fig. 2B, C) de
Pléopode. Cing ‘paires de pléopodes chez s A e
Javanisomysis guteut; elles sont  de Cpul‘(t]?? plla.%?e:%\ gﬂobé:e ‘les A

3 't grossiss & remiere paire (Kig. 1 1)) es e, les au

un fort grossissement ; la px i (rts. 1 1) s v

gllongées (%’ig. 1'M); toutes pourvues de courtes Ryies plumeuses Kb
Les -lélqm(hs I, I1, 1IL et V du male (Fig, 1 N) sont\conméle i—;le
de la é ('E‘j'io' 1M et Z,A-), tandis que le IV®a une stmgtur(? a par t,lém( gi(r
parmi-leé ebspéces de la tribu Mysini, d’oit notre espece fait partie (Fig.

2 A, 1 H). En dehors du fait qu’ilest totalement dépourvu d’endopodite,
2 A, /

b b rigide, lui s deux
son exopodite est une sorte de batonnet ngldcg lui mﬁnqalgnfellii (21 %
cx 3 i o . B2 . ol O o hez % 2

i ions qui de divisent en trois articles inégaux c g
articulations qui de divisent en: ot S R
ysi . il atteint & peine la base du telson: (Fig. ’ .
omysis 1. s. il atteint a pe : ik el
i}&rge proximale, & peine plus longue que le .sympod(_a et r(ig;é;seel?lg% i g/u
de ’]'a'v.rlbngueur‘ de cet expodite, finit vers 'extérieur par 1(;111 prge c?zﬁte A0
fabidantant -t i g earacté ,-.‘1.ique 1u1_méme.; aun deéla, ¢ tie exa
RigwdJ, fleche), trés caractéristique. ! - i i AVl

ga%oe 1’zlxp0ditse, aecuse un rétrécissement brusque en forme de bato
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cylindrique. Légerement courbe, qui: n’arrive que' rarement jusqu’a la
base du telson. Enfin, expodite finit par un minuscule 2¢ article apical;
(la fleche, Fig. 1J, K) qui porte un court phanére orné de 3 — 4 paires
d’épinules (pas de soies plumeuses !), ayant & eoté la soie sousterminale,
ornée de 4 — 5 paires de petites épinules: (Fig. 1K) du méme type.

Uropodes (Fig. 1F et Fig. 2G, H) trés longues ; 'endopodite un peu
plus court que ’exopodite, dépourvu d’épines sur son bord interne: le long
du statocyste, de roies touffues au lieu des épines, suivies de longues soies
plumeuses comme celles de son bord externe. Le statocyste est grand et
présente deux cercles auréolés claires autour du noyau central. ILies soies
plumeuses latérales de Pexpodite, sont plus longues vers, 'apex de lalame ;
celles apicales sont presque 1,5 fois plus longues que la lame de Pexpodite
elle méme, qui est légérement courbée vers Vextérieur au millieu et vers
Pintérieur & sa base.

Les 99 ont deux oostégites qui peuvent abriter 3'3 5 oeufs d’apres
la taille, de Pindividu.

Observations. La faune mysidologique d’Indonésie est peu - connue.
Cest G.O. Sars qu’en mentionne un premier réprésentant (1883), Euchae-
tomera tenurs Sars (W. Sumatra). Hlig (1930) cite Anisomysis lamellicauda
(W. Sumatra), Psudanchialina imermis, Gnathophausia gracilis,. Gn. zoea,
Dactylamblyops  latisquamosa, et, Anisomysis megalops (citée comme Krea-
gromysis et synonymisée par W. Tattexsall (1921), toutes, au N de Suma-
tra (iles N-ias et Siberut). Nouvel (1973) a étudié un matériel de J akarta,
en décrivant. Siriella singularis et Neomysis insularis et y citant M eso-
podopsis orientalis Wiettman  (p. 154) ajoute: encore pour I’Indonésie Ia
Paraleptomysis  axenopus. y s

J avanisomysis gulzui est la premidre espéce grégaire péchée si pres
du littoral et & seulement 1 m d’eau. On connait pas mal de mysis gré-

01 gaires, mais il nous manque des donnédes sur les formes et les dimensions
DEGL-N de pareilles agglomerations et surtout des informations quantitatives sur
= 05mm les populations respectives. :
H ik e
005 mm qum‘ques morphologiques, _ajf%mteg : » :
K Javantsomysis gulzut fait partie du tribe Mysini; indiguant une paren-

té avec certaines espoces A’ Anisomysis, sous genre _Anisomysis, type A.
pelagica. 11 en différe clairement surtout par la morphologie du IV¢ pléo-
pode male; celui-ci est représente seulement, par lexopolite uniarticulé
et rigide, sans trace d’exopodite puis il n’est pas eylindrique qu’au deli
d’une zone proximale applatie dorso-ventralement et finissant avec une
excroissance aigué & sa partie externe. Un endopodite réduit a eté si-
gnalé a un grand nombre d’espoce d’Anisomysis, mais il est représenté, in
extremis, au moins par quelque courtes soies lissées (A. Jimar Nakazawa,
A. levi Bicesen ete.). Leur exopodite est toujours flexible grice a deux
articulations. En plus, Uexopodite de J. gutzui o clairement un minuscule
article_apical, fourni d'un phanére épineux (pas avec soies).

C’est le moment de rappeler que la présence de cet article a été 1’ob-
jet qui a soulvé des discussions. Certaing auteurs ont afirmé qu’itne s’agite pas
1a d’un article, mais de la partie proximale (la trampe fortement grossie), du

Fig. 92 — [ i o117 A o LOSA T N . 3 h , ¢ . \ .
Ffé’(; NG {?-[”mf{fmgy\f“ -’1'.";§u' st SPy (A = &5 B = H = 9): A, position'tt'tormes des bhanére respectif ; il est figuré comme tel ‘pour certaines espdces décrites
V05D, paitic dstald G o moItlé distaie d'un 9 ¢, position ct tailles dés” pléopodes TViat par N. I, ornée de soies (d. ex. A. biparticulata ot lisse et fines) ou non figu-
Vi ;5 D, partic distale du péréiopode V ; B} péréiopode IT, 1, maxillipede 1 ; H} exopodite de j! 1 PN R el Ol A0 g Pyt

Puropode; G, son exdopodite ; g, soics Loufous, rée du tout clairemeént; la soie i epine est figurée pour A. " vasseuri TLe.
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(mz ;3 i27?;’teA mmsa;’l.‘a,tt.(?rs?,lil 1936, A. h‘LSA]')'IdaV Plllal_thG, A kund'w{zh@-
~Lors d'une révision attentive du genre A nisomysi i

! 3 ¢ nre ys18 1. 8., on doit obser-
ver.de pres la présence ou le manque de cet article (possiioilit‘é qu’on ne
doit pas exclure sans une minutieuse observation). ‘Quoi gqu'on dise, sa
1)résence,’ la,‘mlcrostr}lcture' de Varmature de son phangére et du phal"lére
Juxtap’o’se, partant directement de bout de Pexopodite, peuvent compter
S?I?scéseta,bhssement exact de V'appartenance systématique de certaines
‘o Tl est possible qﬁe 16 Vie'dans ‘des aglotérations i

' [l est p ¢ _ ns des agelomérations riches en individus
alt conduit) & la réduction des pléopodes Q ot & A Pallongement des uro-
podes ; les battements syncrones’ des complexes caudaux étant sufissants
pour la propulsion lente d’agregats de J. gutzur ou pour fuir 1’attdquant.

Bemarques éco-éthologiques

Une fois vu les traits morphologiques de la J. gutzwi, il faut $'arre-
ter un peu sur la phosphorescetice et le grégarisme de cette, espece pélagi
que de petite profondeur. : - 0.5 il

On ‘sait que presque 909, des animaux abyssaux jauissent d'une

propriété a part, la luminescence ou la lumiére vive, qu’ils peuvent la pro-
duire ou Déteindre 'a leur gré. Par contre, sont rares les animax pélagi-
ques littoraux ' qui aient la capacité’ de produire la lumidre ; en échange
un bon mombre ont des yeux qui peuvent luir noir ou couleur ’argent',
d’aprés Vincidence du rayon lumineux qui les touchent: on trouve pas’
mall"de‘s travaux'sur la luminiscence des Crustacés — a'm’plement ‘Studide
et décrite méme chez un mysidacé, Gnathophausis (Mg, 1905) — mais sont
rares les donnees sur la phosphorescence. Voyons comment se pré%énte—ﬂ‘
ce phénomeéne chez Javanisomysis’ gutzui. > v [110)
.. Bn régardant au microscope binoctlaire un lot dans' un eristallisoir
Huminé d’en’bas, on ne voit que les yeux argentés de ces mysis parfaite-
ment transparents. En éclairant le cristalisoir d’en haut, on voit les mémes
Yeux en noir d’anthracite. J’ai répété Pexpérience et j’ai obtenu les mémes
reflets rapides (presque instantanés) de la couleur des cornées. Torsqu’on
voit les cornées en couleur d’argent, presque la méme  couleur est re%létée
par P’estomac et I'intestin du Mysidacé, donc leur contenu est également
phOsphqrescent. Cette différence de couleur de la cornée nous montre la
grande Importance, comme agent physique, de'1a lymidre sur 13 vie des
mysis. Mais — & le phototrophisme ot son influence sur los migrations’
verticales, méme chez les mysidacés — est bien étudié on s’est arrété trés
peu sur le phosphorescence de ces crustacés. ; o]

... Nous sommes convaincus que beaucoup d’autres mysis O'régaifes
et nectonigues littorales (parmi les mysini et les Leptomysini surtgut) sont
phos,phqrescentes, ‘mais la plupart des. chercheurs — y compries 'auteur
de Yarticle eux — n'ont pas eu l'occasion de surprendre ce phenoméne,

) Clest curieqx qu’on ne 1’a pas observé chez un proche parent de notre
espece; chez Amsomysis mizta ausiralis (Zimmer 1918), dans les expéri-
ences. de }aboratmy, @’O. Brien et Ritz 1988, 116, P. 265 _(Esca,pe reponses
of gregarions Mysids, J. exp. mar. Biol.), mais on peut vérifier §'il s'agi-
Ssalt des espéces phosphorescentes parmi les mysis littorales de petite pro-
fopdeur. (représentants des, tribus Mysini, et Leptomysini. — Misidium p.

Mihai Bacescu ; 6

o
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ex. Leptomysis et autres: espéces pélagiques grégaires) méme sur les indi-
vidus gardés dans des anciennes. collections. . -

Nous avons examiné une espéce typique du sous-genre Antsomysis,
apparentée a J. guizui, Anisomysis leve que nous avions étudié en 1973.
Les quelques exemplaires présentaient des yeux, couleur argent ; sitdt chan-
gée la direction du rayon lumineux (illuminé d’en bas), les cornées ont
reflété sur place une couleur brun-foncée, presque noire. Donc le méme
résultat que chez A. gutzwd, mais réalisé apres vingt ans ! C’est un argu-
ment de plus sur la parenté de J. gulzur avee d’autres Amnisomysis 1. s.

Donce la phosphorescence, en tant que facteur physique, persiste
méme aprés la mort des sujets, tandis que la luminescence, comme facteur
biologique et le photocopisme n’agissent plus une fois morts.

Grégarisme. o . gutzui est une espeéce typiquement grégaire de petite
profondeur. Par opposition avec la phosphorescence, on trouve beaucoup
plus de travaux sur les agglomérations des mysis grégaires. Pour en savoir
done plus sur le grégarisme, on peut consulter le volume de Mauchline 1,
notre intention étant de présenter seulement quelques observations qu’on
a fait sur place sur la J. guizur et avanser quelques idées sur le role de
Pinstinet grégaire chez cette espeéce.

A Vavenir on doit étudier par comparaison le comportament des
especes grégaires avece les yeux phosphorescents et des celles dépourvues
de phosphorescence.

En dépit du grand nombre de J. gutzut qu’avait formé le petit
agrégat observé, il parait qu’il conservait en général sa forme et aproxi-
mativement sa position, quoi que balancé par les ondulations des vagues.
(était possible parce que les individus du conglomérat semblent en
quelque sorte diés» entre eux par les longs flagelles des antennes. Cette
supposition a ¢té confirmée par le fait que lorsqu’on sort un exemplaire
mort (depuis peu de temps) du lot — celui-la tire apres lui 2—3 autres
individus ; on a Pimpression qu’entre les mysis g’étend un reseau de fing
fils — les flagelles — eux-mémes tout a fait transparents.

Notre collegue, Modest Gutu, qui a capturé cette espéce phospho-
rescente, nous a raconté : «Cette mysis grégaire formait une dense agglo-
mération globuleuse d’une trentaine de centimétres de diametre juste
au-dessou de la fine pellicule superficielle ; je 1’y ai pu détecter seulement
par la trahison des mille points noires mobiles (reconnus ultérieurement
comme des cornées des yeux de ce mysidacé); j'ai sorti 1350 individus,
avec un filet & mailes denses de cet agrégat a peine mobile, qui ondulait
au moment de la capture; il se trouvait entre deux eaux — prés d’une
digue ou la profondeur ne dépassait pas 60 cm ».

La raison de pareils comportements des especes grégaires n’est pas
non plus bien élucidée; il est stir que 'instinet grégaire a conduit ces es-
péces vers la transparence compléte du corps & ’exception de 'organe phos-
phorescent ; elles se sauvent plus facilement des attaquants d’en haut, en
les égarant par les jeux de mille et cent points lumineux.

Si D'agglomération est attaquée d’en bas, la transparence parfaite
du corps et les reflets argentés des yeux projetés vers le ciel (de J. gutzuip.

1 Mauchline John, « The Biology an Mysids and Euphausiids », vok 18 des « Advances
on Marine Biology, London 1988 », pp —160 —186 (« Behaviour »).
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k)
?:{ 2) erripcehe Pattaquant de saisiv un' certain individu, 1aelllt,an1, en méme
emps ’éloighement de Pagrégat du 'secteur dangereux.

Il est aussi possible — et nous avons toujours eu en vue les mysis

qui vivent prés du littoral — que les agolomérations aident les  popu-

lations englobées dan's depareils agrégats 4 résister aux vaguesy dé ierlant et
alx jeux des niarées mienx que les individus

S 180168 en f&(‘lh{‘l‘ll a la fois
Papproche des sexes of tavorisant la réproduction des espices respectives

Reecu le 15 Jjanvier, 1992

Musée d’][isloiw Naturelle o Grigore Anlipa »
Bucarest, Kiselef[ 1

CONTINENTS, OCEAN BASINS AND FRESHWATER
ZOOGEOGRAPHY

I. ARRICA
PETRU M. BANARESCU

The distribution pattern of primary freshwater lincages in trepical/southern Africa
demonstirates closer ties between the castern aud western slopes of the conti-
nents than with southern Asia or South America, infirming the opinion that the
distribution of continental lineages corresponds to ocean basins rather than with
continents; on the contrary, the distribution of peripheral freshwater animals is
consistent with this opinion.

In his books (9, 10) and in geveral papers L. Croizat expressed the
opinion that the major distribution ‘‘tracks” of continental lineages of
sgnimals and plants cross oceans and that the classical biogeographic
realms — \T(,ouopmal Kthiopian, ete. — are fictions, the ranges of line-
ages COI‘lb‘aDOlld ng to ocean bagins rather than to present-day contmentb.
His views have been adopted by several panbiogeographers and vicariance
biogeographers, i.o. by Parenti (32), who supports Croizat’s views based.
on the distribution of two freshwater (actually euryhaline) lineages of
fishes of the peripheral division : Phallostethidae and the goby subfamily
Sicydiinae.

Zoologists became aware, more than 89 yeaurs ago, that numerous
continental (terrestrial and primary freshwater) lineages range in two or
more continents separated by oceans; v. Ihering (20, 21) explained these
distributions by former land-bridges and Jeannel (23) by continental
drift.

The clue of the problem is to determine whether the fauna and
flora from one slope of a continent have closer ties with those from the
other slope of the continent or with those present on the opposite side of
the ocean, in another continent.

Africa is the most adequate continent for mvestlo gating the problem.
It lies between South America and southern Asia and has been intimately
connected with both in pre-drift times, the separation having been deter-
mined by the fmgmenta;tion of plates and the appearance of the Atlantic
and Indian oceans. Africa is drained by numerous rivers, some flowing
westwards, into Atlantic Ocean, opposed to South America, others east-
wards, into the Indian Ocean. ‘

An'ﬂynn« the distribution patterns of freshwater lineages, one must
distinguish between true continental groups (aquatic insects, primary’
freshwater fishes, crustaceans and molluses), whose evolution took placeé’
exclusively in freshwater, and peripheral ones, whose not too remote
ancestors colonized the inland waters from the sea. Panbiogeographers
and vicariance biogeographers usually do not accept the distinection bet-
ween primary, secondary and peripheral freshwater animals, because this
distinction is based on dispersal abilities, dispersal being the pet:

REV. ROUM. BIOL. — BIOL. ANIM., TOME 37, N° 2, P. 87—96, BU?]AREST, 1992
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g L O P AN L : ;
a\c 6;1(;;1;)1; }(1); }tliem:t:gglonléem of these two biogeographical schools. T can not
BPEThe 1n1and‘ water fauna of Africa comprises manv lineages shared
‘vf"lth southern Asia and absent from South America others only sh r:l-reld wit}
&;outhﬂAmemca. and others shared with both cunti’nents. R
Shared with south Asia (or also. with other areas of Hurasia) and
g’u_bsent from South America are six families of primary ffe%h\\t;a-(ier( 1i-
fishes — Cyprinidae (subfamilies Rasborinae and (‘fvprini(n?ué\” (A"‘obitidfmk
Notqpterxlae, Channidae, Mastacembelidae, Anabantidae —IZJné of })cl‘?j
zniuix f1.ﬂe.>;h'water musg»els (Ui;i()nidae_), one f-&mily (Bythiniidae) and two
sub dm}he.s (Bellamyinae, Paludominae) of primary freshwater proso-
bll’anchlé?,tes, the pulmonate genus Petianeylus and several cfeiler'\; of %’ad‘d('):
flies ( ,szseudopsis, Stenopsyche, Hyalopsyche, Eenomus ) o ; e
_ Hight genera of rasborine cyprinids are present in Africa : one shared
with gouth A<1a (Ratamas, 16 African species, all in the \x;esi.,- TU{ ) Land
seven endemic ones. Six of these are interrelated, building the IA;(;OY‘OHU )
g_roup, which is the s}ster of Raiamas ; the group consists of thrée :'}éjil'% 0§
T}‘stel' genera, two pairs comprising a western and an eastern membj‘er” (i9)’
The last endemic genus, Opsaridium (five western and four eastern ’s};)ecies)"
is elosest 1o six southern and eastern Asian genera, being more 'diqi"antlv
related to the neoboline/Raiumas group (18). ()iea:rh’-', the endemic ‘;%s“elrfx
Afr}ean members of ‘the subfaniily are more closely related to the \#;ézel‘li
Afriean than to the Asian genera, 'while the only Lg‘e’nus shared with LAsia,
and the endemic African genus having closest ‘Asian ties ('(');bsa;"idium 5
comprise’ more western than ‘eastern-African species (Area cladogra t
the ‘African rasborines s Pigsilyeila ¢ s1) i m~0

A4l Jo& e Rty
\A.t:s;zia 1 W southern
ik WSricg \frice Asia

o1 S&L '- W DI M

LN

'Fig. 1. Arca cladogram  of ‘the
African; Rasborinac, 11

./ Kifteen genera'of Gyprininae are presently accepted iﬁ ‘opi

hem Aﬁmpa,_ (11, The Targest: is Barbuf 1 howeger, n.(gle of tﬁgogl}g?i St%g:x
27}Ordescmbedi_:ro‘pwa,l African Barbus species does actually belong to thé
Buropean/Mediterranean Barbus s. stry they: build several. endemic Afri-
can’genera, some of which are close'to the. southern Asian Puntius others
to Tor. Shared with Asia are Labeo, disjunctly distributed in southelin Asia
and Africa (36 described, western and, 26 eastern| African species|in 1984 :
11).and Garrae, withoa continuous distribution from China to western Africa,
The latter comprises ten, African species (four eastern, four western oné
on both slopes of the confinent and onein extreme eastern Africa »éu’jd in‘
Ehe: Aja)blan Peninsula ;15 ; 11), All belong to & species. group also in Wes-
sf)lgéiesm&% ;;jemg more distantly related to the southern and eastern Asiap
. Dwelve genera of Cyprininae are andemic to Aﬁ:ica,. :
Varwominus, has about 27 western, two eastern and two sout%lelfnlggggisgﬂ;
(11)} 5 eight small genera are western African, two monotypic, hypogeal;
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ones eastern African, one endemic to the western slope of south Africa (11).
Heénce, similarly to the Rasborinae, the Cyprininae are better represen-
ted on the western slope of Africa, in gpite of their Asian ties.

A single species of Cobitidae lives in tropical Africa (lake Tana,
eastern slope). It belongs to a monotypic, still undescribed gentuis of Noe-
macheilinae, bearing some gimilarity with two western Asian genera (1).

Notopteridae has two monotypic generain Africa (western slope : 11);
they are interrelated, having more distant ties with the Asian genus of
the family (38). Confined to the western ¢lope and the Nile is also the only
African genus of Channidae (Parachanna), the two others are Assian. Both
African genera of Anabantidae (Utenopoma, 26 species, all western, two
also in the Zambesi basin, eastern slope but only in the more western head-
waters) and Sandelia, southern African) are interrelated, the Asian genus
being more distinet (1). Interrelated also are both African genera of Masgta-
cembelidae (Coecomastacembelus, predominantly western, Afromastacem-
belus predominantly eastern, but with widely overlaping ranges: 11); the
Asian genera belong to another ' subfamily. Finally, the only African genus
of Channidae, Parachanna, is restrieted to the western slope (11); it may
be the sister of the South and East Asian Ophiocephalus. '

~~ ~The mussel family Unionidae comprises five genera in tropical/sou-
thern Africa : Unio shared with' Europe'(one species in ‘eastern, another
isolated in southern Africa) and four endemic tropical African genera : Coe-
latura, with numerous western species and one in Limpopo River basin
(eastern slope. of southern Africa) and three genera endemic to the lakes
of the Zaire River basin, again on the western slope (24). Two 'of ' thes
four genera are placed (40) in the same subfamily with ‘several southern
Asjan ones.: ! ~ VHI9, ; oSOV ENRDT (TR0

Bythiniidae is a widely distributed 'eastern” hemisphere family, also
in ‘Australia. It.comprises seven African genera : four western, two eas-
tern; one (Gabiella) on both ! slopes and in western:-Asia (40 ;7). Their sis-
ter relationships are not known j most are probably’ elosest to the south

Asian genera; however, Gabiella bears certain similatity “with ‘the only
Australian: genusyofi! the (fandily. (¢ nzssveao il L] 9EE MIGUERATH G :

The snail subfamily Bellamyinae of Viviparidae has a”“palaeotro-
pical”” distribution from, Africa to:Australia/Néw Guinéa. Two genera are
present in Africa v Neothauma, endemic to lakes Tanganyika and- Malaiwi
and Bellamya shared with southern,Asia and: Australia. The latter com-
prises. about 18 species in eastern and western Africa (40; 7); their rela-
tionships seem not to have been sgtudied. itk { b

. Four genera of Pleuroceridae live in Africa : Lavigeria (lake Tan-
ganyika, western slope but eastern half of the continent, related.to an
Tast Asian genus and three genera having southern Asian ties; one;of
them is confined to the western slope, the two others seem to comprise
more eastern than' westérn species (27; 405 7). '~ e

Asian ties also occur in both African families of freshwater crabs:
the endemic Potamonautidae (two small exclusively western genera and
a large one throughout the continent, with more western than eastern
species (3), which is related to three Asian families (4), and Gecarcinu-
cidae, disjunct in western.and southern Africa, Madagascar and southern
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, The caddis fly. genus  Stenops Mpri
: 1@ fly. _ enopsyche comprise
’tﬁf(r;g, glgh axncl.bz}sa Asia and a single one in western African (36); the
aree other caddis fly genera shared with southein Asia include more s
i Oglthe {"estelm than on the eastern slope of Africa ! g
lared, exclusively by ' Africa and South/Centr L A i
90/ GI0) \ y Al 8 ral America are tw
ﬁ?ﬁig%i'gfoglt gnaly f;gshlv}?te ' fishes : the family Lepidosirenid 'llcea(i‘llllf\ﬁt’i\:zg
7 es , “us, With three western and one eastern s o ]
orepopiens th _ e species : :
;?2111;1 111211e1§e a(gc((l)?d jghavtla(zéfgrmas, )wnh three African and efeven Allnle)riiglcll
‘ ; aing to Gery (14) there is no family shared by tot i
>, o e 3 9 S 2 : ‘ h ; : L
Xfelalstcsi(,l ;};ecf(&)fll ;10(?3 g,(flerﬁﬂa, f.ortmerfm ]Qharaoidae belong to a diétin(()}rhfaclgrillg
1estidae, cons ¢ the sister of Characidae. Alestidae includ 3 geniena
?(ﬁuijhoen“besffu} slope of A'frica, a monospecific one on the ea-stfjnl ifgl}lig
fitbath 1(1) ..rle rile?gef?n%Ll; 11):ﬂThe. second’ African family of the 61‘d61; Chaq
: mLeLi genera, and one with six western and four eas cies, while
the m,l(‘)lnospecllhe Hepsetidae is western, tco (1]()) e s e
1e endemic African mussel family Mutalic is t i
: J / mussel y Mutelidae is the sister of t
ﬁoulh Ameqca-n Mycetopodidae ; it has thiee genera : one on therw(éitu?e
slope, two with more western than eastern species (24) ok A
Shared excluslvely with South America are algo :
» @& genus of sphaeriid mussels, Bupera, with five
(two wes;ulern, 1iwo eastern, one on bo(h slgpes’(%); i
— the pulmonate genus Biomphalaria. wi 3 (Wi ‘
PR e Og; il phalaria, with more western than eas-
— & family of freshwater spong y i i
] S sponges, Potamolepidae, w / T
can gene:]?f’ u];itlllno\'v only recorded from the WeStelll)l q101’)(3“(16;5)}{ tcne
— the blepharicerid genus Elporia, with most deseribed i
gl 7 blephagic 0 st described spe i
;%Ighem’ fe\u_é.r m western Africa, not ye;; 1ecorded from the easzlejiglgfoln
one species llil }\:'armutemperate South America (16) ; — i
— & genus of hydropsychid caddis flies Lept a,, i
‘ t _ caddis plonema, als ada-
fgggﬁr, Cetnt} al Ame.mca, and the Antilles. The Aifricazjz Specie:q (mgslflivi\sltme(iz
: 1&&8 ern) are Interrelated ; they have cloger ties with the species
Tom Madag@sc_a.fr than with the American ones (12) M
ore significant are the lineages shared both with g i
i ! s . h souther ;
SouthL?nIg:;lca,, fsmqe theyfallow to use three areas cladogll"lzfxllllesm % s
368 01 primary freshwater fishes displaying such a distrihmtinm.
are : Osteoglossidae, Nandidae and the order SIi)lur);fogn‘lgsc e
The only African genus of O ) i .
) 3 ] U steoglossidae, Heterotis ‘
Zi'lesteljn slope and in the Nile, is closer to the éouth Améri%gieﬁfuon it
an to the south Asian/Australian Sclercpages (28) Hteio s

The two African genera of Nandidae (both western) are closer to

one another (o t ian ]
i and to the Asian Nandus than to the,so}l,t,h American genera

5.many gpecies in gou-

African species

Six families of Siluriformes a : i ri .
three only shared with Asia. AP BTSHARY iR Spion ) hres endemic,

1A ori
: A primary freshwater genus from South Afric
cgf(:'lca)‘dlsp]ays.ax.lother type of ‘“trans-Indian Ocean”’
Sification (30) it is closest to a genus of south-wester

Knott, inli ; s
Austn;ual.]ltt., December 1980) it is related to a genus

a, Mesamphisopus (Isopoda, Phreatoi-
distribution ; according to an older clas-
n Australia, according to a new one (Dr.
from south-western and to one of northern
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Endemic are: Malapteruridae (western slope and the Nile) with
no close relatives, Amphilidae, sister of the Asian Sisoridae (two western
African genera and three on both sloper, with more species on the western
one), and Mochokidae, related to three South American families (8),
comprising six western African genera and three on both slopes of the

‘continent, with much more western than eastern species (11).

Shared with Asia are Schilbeidae (four western African genera, three
on both slopes with more western species), Clariidae (eight western Afri-

“can genera, one eastern, two on both slopes, again with more western spe-

cies) and Bagridae. The later belongs to a superfamily also comprising two
south Asian families, a North American and a South American one (8).
Since the African genera are ascribed to a family also in Asia, it means
they have closer south Asian than South American ties. 19 genera are
present in the continent, all endemic (11): 11 are western, one lives in the
south, a single one is exclusively eastern (the monospecitic Pardiglants
from Somalia, one is western and southern, while five are shared by the
western and eastern slope, including more western species (11). 12 of the
13 genera known in 1966 are ascribed to exclusively African subfamilies
'(22), a single one to a subfamily also in south Asia: Bagrus (= Porcus),
with seven western and three eastern species. The only endemic east Afri-
can genus, Pardiglanis, described later (33), is closest with Clarotes, which
comprises two western and one eastern African species (11); hence, it has
closer western African than Asian ties. {

Shared by South/Central America, Africa, Madagascar and sout-
hern Asia also is the superfamily Aplocheiloidei of the secondary freshwa-
ter Cyprinodontiformes : 31) ; it has one American family and another shar-
ed by Africa, Madagascar and southern Asia.

The only family of primary freshwater prosobranchiates shared by

Africa, South America and southern Asia is Pilidae, with four genera in
Africa : two exclusively western, Lantstes on both slopes (fossil also in
‘western Asia) and Pile on both slopes of Africa and in Asia ; thiee other
genera are American. There are no data about the sister-relationships of
the genera ; it would be important to know if the endemic western Afri-
can genera are closer to the South American or to the pan African and
Asian ones.
' Pregent in the three continents are also the two families of bathy-
nellacean Crustacea. The four African genera of Parabathynellidae known
in 1974 (others have been described later) are closer to three South Ame-
rican ones and with the only genus from Madagascar than to the southern
Asian genus (37). Closer South American ties have also the three African
genera of Bathynellidae, all confined to the southern third of the conti-
nent : one is shared with warm-temperate South America, the two others
are related to a Chilean genus (39)

Following, conclusions derive from this analysis of the distribution
patterns of continental freshwater animals from Africa.

(1) Africa shares more exclusive lineages with southern Asia than
with South America; aceepting that taxonomic rank corresponds to gene-
tic distance, the differences between African and Asian members of shared

lineages are smaller than those between African and South American ones.
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(2) Within lineages shared with, either south Asia or South America
and: present on both slopes of Africa, the eastern African members are more
closely, related \ylth the western African than with the Asian ones and
the western African more closely related with the eastern African than
with the South American ones. This fact, clearly demonstrated in the pre-
((zlqdmtg pa}glgs ﬁlﬁlrms the assertions of Croizat (9,10) and Parenti (32) accor-

Ing to which the ranges of continental lineages corresponds to oc Si
rather than to continents. b B ChRR o e

(3) Most lineages shared with south Asia are ;

3 ea, 2 £ are present on both slo-
pes of Africa (Cobitidae being the most notable exception) ; many are even
restricted to. the western one. The number of western African species in
t]}ese .hneages Is usually higher than that of eastern ones. Tt is worth men-
tlontmngA};O'weV%i that the occurrence of a lineage in southern Asia and
western Atrica obligatorily implies its former pregence also in eastern Afriea,
followed by later bextinction. ’ A5 S e

(4) Within the lineages. present in the three continents and in Africa
on both slopes, the closest affinities are between western and eastern Africa ;
the African members are usually closer to the Asian than to the South Ame-
rican ones (exceptlons : Osteoglossidae, Bathynellidae, Parabathynellidae).
The South American members are taxonomically the most distant. (Fig. 2).

-South western, eastern  southern
Amen\ca Africa Africa Asla

Fig. 2. — Area cladogram of the primary
freshwater fauna of Africa.

. These. date are consistent with the eailier isolation of South Ame-
rica from the tropical fragment of Gondwanaland, the separation of India
from Africa took place later. After the complete isolation of Africa, faunal
exchanges between the river basins of the western and eastern sloi)e.have
been possible, but not exchanges with other continents. :

sualhe dlstr.ibution patterns and relationships of the African freshwater
animals belonging to the ‘“peripheral division”, i.e. having a comparatively
recent marine origin differ much from those of the primary freshwater ones.
There are strong differences between the eastern and the western African
faunas of peripheral animals.

The eastern African one has clear Indo-West Pacific marine ties.
Numerql.l.s species have a wide distribution, also 'in southern Asia or even
the Pacific isles ; some are euryhaline, living also in salt water (afew sSpawn
however also in pure fresh water); others have been recorded only from
freshwater, but their wide distribution proves transmarine dispersal abi-
lities. Such species are: many tens of fighes (six anadromous Anguilla
two _Kuhlm, seven syngnathids, numerous gobies : (11); the snails N em’tina’
pullzgem_al.ld‘ Thiara amarula : 7, 40). several atyid and palaemonid prawns
(Antecaridina lawensis, Palaemon concinus, species of Caridina, Neocari-
dina, Macrobrachiwm : 42 ; 17), at least, five amphipods (1). Seveerl eastern
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African endemics, restricted or apparently restricted to freshwater, belong
to Indo-West Pacific genera including marine, euryhaline or exclusively
freshwater species : five fishes (four gobies and one Arius), prawns of the
genera Caridina and Macrobrachium (42 ; 17), mussels of the genus Cor-
bicula (50), snails of the genera (Clea (Buccinidae, one east African and two
south Asian subgenera: 40), Thiara, Melanoides (Thiaridae), Assiminea,
Eussota (Assimineidae (40 ; 7). Present in eastern, and absent from western
Adfrica also are some hypogean genera of peracarids belonging to Tethyan,
mainly eastern Tethyan lineages : Stenasellus (alsoin Europe and! southern
Asia, absent from the Caribbean area), Acantastenasellus (endemic; an
offshoot of the preceding), Monodella (also in the Caribbean and circum
Mediterranean area, eventually algoin southern Asia), Skotobaena (endemic,
of a Mexican-circum-Mediterranean lineage), Protocerberus and Afrocer-
berus (endemic south-eastern African, possibly related to a Mexican genus :
41, 26).

The western African fauna of peripheral animals has closest ties
with the tropical Atlantic marine and with the eastern South American
freshwater one. Typical in this respect : the prawn genus Atyae (two fresh-
water western African species, two shared with eastern South America,
the others American, none marine : 15); two exclusively western African
and eastern South American genera of donacid mussels (Iphigenta strictly
freshwater, Hgeria marine ;: 40); the prawn subfamily Euryrphynchinae
(two western African genera,; another: in eastern South America : 17, 36)
and the family Alphaeidae (a freshwater genus in western Africa, another
comprising freshwater species in western Africa and in Mexico ; the other
members of the family marine : 35) and a few subgenera of neritid snails
(40). Marine Alantic ties also have many peripheral fishes from western
Africa, most euryhaline (11). The sister relationship of three fish genera,
apparently confined to the freshwaters of western Africa (two monotypic
little known ones and the gobiind Kribia : 11) have not been established.

Endemic to the underground fresh waters of west Africa are three
genera, of stenagellid isopods — Metastenasellus, Magniezia, Parastena-
sellus — unrelated to the eastern African Stenasellus|Acanthostenaselus
group and’showing a certain degree of similarity with the Mexican genera
(G. Magniez, in litt., 15.X.1985). Hence, they may have marine Atlantic
ties, too. :

However, the west African inland water fauna also comprises some
members  of prevalently Indo-West Pacific lineages: 11 resident fresh
water fish genera. of clupeid. fishes belonging to Pelonulinae (Mr. P. J.
‘Whitehead, in litt., July 1971), four endemic genera of ‘atyid shrimps of
the Caridella series (5 ;26) and four species of Tetraodon (pufferfishes: 11);
the other members of these lineages are Indo-West Pacific and southern
Asian, none living in the Atlantic Ocean basin outside western Africa.
Restrieted to. the freshwaters of western. Africa and southern Asia/Indo-
nesia also’ is & 'genus’ of synbranchid fishes, Monotretus'; the family Syn-
branchidae has a typical Tethyan distribution (1). It is worth mentio-
ning that the comparatively few western African peripheral animals with
Indo-West Pacific ties are-more. distantly: related to-the marine or sout-
hern Asian relatives than thosé with Atlantic/South American'ties. This
means they are older inhabitants of inland waters; their ancestors first

2—c. 3596
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colonized continental waters of eastern Africa, dispersed by continental
routes to western Africa (hence representing an intermediate category bet-
ween peripheral and continental freshwater animals) and beca,bmeb later
extinet from eastern Africa.

_ The general distribution pattern of the African peripheral freshwater

lineages is, contrary to that of continental ones, consistent with Croizat’s
(9, 10) and Parenti’s (32) views : the ecastern African members are closer
to the south Asian than to the western African ones, the latter being clo-
sest to the South American members (Fig. 3). 7

tropical tropical South tropical Indo.

- ‘eastern western America  eastern  western eastern  West southern
'Puclfic Pacific freshwater ~Atlantic Africa Africa Pacific Asia
marine marine marina freshv\(uter freshwater  marine freshwater

// \‘\ -

b 20 Aipmvetadlib

Fig. 8. — Area cladogram of the peripheral freshwater fauna of Africa.

The present-day distribution patterns of all freshwater lineages (con-
tinental and peripheral as well) has been greatly influenced by drastic
extinctions in the east of the continent and survival of most lineages in
the west.
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LEUCON SAVULESCU n. sp. (CRUSTACEA, .CUMACEA)
FROM THE PERU-CHILE TRENCH

IORGU PETRESCU

On décrit une nouvelle espéce du genre Leucon : Leucon savulescui n. sp. d: la Fosse
Perou-Chiii.

From the large lot of Cumaceans collected during the campaigns
of R/V “Vema” (1958—1962) and donated for study to the ‘‘Grigore An-
tipa” Museum of Natural History from Bucharest by dr. Meredith Jones
(National Museum of Natural History, Smithsonian Institution, U. S. A.)
I identified a new species belonging to the genus Leucon, from the waters
of the Pacific Ocean (Peru — Chile Trench). The present note belongs to
an ample study of the Cumaceans from the surrounding waters of Sou-
thern America from which a note (3) appeared and another one is in press
(Travaux du Museum d’Histoire Naturelle ‘‘Grigore Antipa”, vol. 32).

Leueon savuleseui n. sp.
(Fig. 1A — K)

Diagnosis. Carapace with a dorsal ridge formed by 8 pairs of denticles
situated in two parallel rows towards the pereion, 4 median bigger, soli-
tary denticles and 4 double ones on the ocular lobe.

Description of the male

Material. Holotype-adult male (dlssected) type locality — Kastern
Pacific Ocean, Peru — Chile Trench, 10°07’ S 80°57 W, 4661—4723 m
depth, collected during the 15th campaing of R/V “Vema” st. 71, at 11.
XTII. 1958, is deposited in the collection of types (Crusta,cea,) of the “@ri-
gore Antlpa,” Museum of Natural Hlstoxy from Bucharest with number
49.512/1755.

Carapace (Fig. 1A—C) shows dorsally two rows each of it formed by
8 denticles towards the pereion. Those continue with 4 median bigger soli-
tary denticles and with 4 double ones on the ocular lobe. Pseudorostrum,
long (0,36 from the length of the carapace), has 2 teeth on its basis. The
antero-ventral rounded and with teeth. Carapace (without pseudorostrum)
represents 1/4 from the total length of the body. Pereion and pleon (Fig.
1 A) thin, with .a glabrous tegument. Size : 4.42 mm.

9 Antennule (Fig. 1 D) has a peduncle with short articles. The acce-
ssory flageilum, 1- a,lucula,ted, is a little shorter. than the flI‘St article of the
main flagellum. -

'Antenna (Fig. 1 E) has the main flafrellum formed by 41 short a,rtl-
cles.

Maxilliped ITT (Fig. 1 ¥) has the bazipodite longer than the rest of
the articles taken together. It presents two pennated setae in the distal
part. The process of the bazipodite bears 4 feathered setae (2 of them bro-
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Fig. 1. — Leucon savulescui'n. sp. Holotype &.
A, body, lateral view ; B carapace, lateral view ; C, carapace, dorsal view ; D, antennule Lo
E, antenna ; F, maxilliped IIL;.G, pereopod I; H, pereopod II; I, percoped III; J, pereo-
pod V; K, uropod.

ken). Carpopodite shows a strong tooth on the inner margin. Dactilopo-

dite, shorter than the propodite, has 5 simple apical setae.

Pereopod I (Fig. 1 G) is broken. The bazipodite shows characteris--

tically three strong teeth in the distal extremity of its median ridge.
Pereopods II (Fig. 1 H) and IV are broken.

3 Leucon savulescui n. sp. 99

Pereopod IIT (Fig. 1 I) very long, has the longest bazipodite from
all the pereopods. The rest of the articles are short. Pereopods 1—1V have
exopodites.

Pleopods (Fig. 1 A), two pairs, are common for the genus.

Uropods (Fig. 1 K) have peduncles subequal with pleotelson, but
shorter than the uropodal rami (exop odite/peduncle — 1.4 ; crdopodite
peduncle = 1.65); two pectinated short spines are on the inner margin
(others are broken). Exopodite, a little shorter than the endopodite (1 :1.1),
has two apical setae, broken and three simple and shorter ones on the inner
margin. Endopodite has a long proximal article (proximal article/distal
article = 2.6). The proximal article shows two pectinated spines on the
inner margin, the distal spine is longer (the rest of the spines are broken).
The distal article of endopodite has two pectinated spines on the inner mar-
gin, a terminal spine, longer than the oth-r ones and an apical pennated
seta, longer than the spine and broken.

Derivatio nominis. The species is dedicated to the memory of Nicolae
A. Sdvulescu, distinguished physician and entomologist, renowned Roma-
nian specialist in Coleoptera, as a pious homage.

Remarks

This species presents a unique character within the genus : the dor-
sal denticulation of the carapace. For the moment, based only on one spe-
cies with such a feature we cannot say exactly if it belongs to a new sub-
genus or not. The other characters generally correspond to those of the
subgenus Crymoleucon according to Watling’s delimitation (5) (long acce-
ssory flagellum of antennule and the endopodite ended by apennated seta
and a spine). Antennule resembles those of Leucon (Crymoleucon ) sagitta
Zimmer, 1909 from the Southwestern Atlantic and from the subantar-
ctic waters (6), L. (C.) septemdentatus Zimmer, 1902 (SW Atlantic), and
L. (Epileucon) socius (Bishop, 1981) (1). Pereopod I of this species is
similar with those of L. (L.) nasica orientalis Lomakina, 1952 from the
NW Pacific (2) L. (E.) socius, but the teeth of the bazipodite are stron-
ger. Without ventral teeth on the fifth pereionite like in the species of the
sugenus Epileucon. Uropods are like those of L. (C.) septemdentatus, but
with thinner rami and with a different nymber of spines and setae and
of L. (K.) longirostris (Sars, 1871) (4) and L. (E.) socius, but with a
different number of spines and setae, too. Of course, this species is more
related with the species from the cold waters of SW Atlantic.
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CARDIODERUS CHLOROTICUS F.-W., A . NEW SPECIES
FOR THE ROMANIAN FAUNA (COLEOPTERA,
! CARABOIDAEA, POGONIDAE)

E. NITU

Among numerous beetles collected between 1950  and 1955 by Dr. Nicolae Savu-
lescu from Lacu Sirat (southeastern Romania), the author determined a speci-
men of Cardioderus chloroticus F. —W. (fam. Pogonidae). .

Kryzhanovskyi considered probable the occurrence of Cardioderus
chloroticus F:—W. in eastern Romania, without other specification (6),
but this recording from Lacu Sdrat (1 &, 22.05.1955, leg. N. Sdvulescu)
represents a precise data which certifies the existence of the species in the
Romanian fauna.

The range of this monotypic genus covers only the‘southeastern Eu-
rope and western Asia. This halobiont species was until now recorded
from the Balkan (and from eastern Bulgaria), the Caucasus, Turkmenia,
Kasakhstan, Altai (2).

Fig. 1. — Male genitalia of Cardioderus chlorolicus I'.— W, (acdea-
gus with evaginated internal sack). original.

The entomocenose in which the specimen was found :
Tachys fulvicollis Dej. (halophilous) ; Bembidion (Lopha ) quadrimaculatum
L. (euryhaline) (Bembidiidae); Pogonus luridipennis Germ. (halobiont);
Pogonistes rufoaeneus Dej. (halobiont) (Pogonidae); Dicheirotrichus obsole-
tus Dej. (halophilous) ; Harpalus (Artabas ) stierlini Panz. (halobiont) ; Harp.
luteicornis Duft."(euryoecious) ; H. vernalis Duft. (euryoecious) (Harpalidae ) ;
Daptus vittatus F.— W. (euryhaline) (Daptidae); Amara mitida Sturm.
(euryoecious) ; A. (Liochemis ) dalmatina Dej. (euryoecious) (Amaridae ) (4).
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The taxonomical position of Cardioderus among the other genera
of Pogonidae from this geographic region is given in the next key :

Key to the genera of Pogonidae from eastern Furope and western Asia

1(6) The lateral walls of prothorax and metathorax are smooth or very
finely and rarely punctate.
2(3) Head without supraorbital grooves ; body is flavotestaceous, without
metallic irisation ... Cardioderus Dejean, 1828
(with 1 sp: C. chloroticus F.—\V.,
male genitalia, fig. 1.)
3(2) Head with supraorbital grooves ; body completely or partially metal
coloured. '
4(5) Median tooth of mentum shorter than its laterally lobes
Sl A e it 0 o S Bogonis Nicolal, 1889
6(1) The lateral walls of the pro- and metathorax, strongly and densely
punctate . ... : . Bedeliolus Semenov, 1900
(with 2 species : 1 B. vigil Semenoyv,
in Turkmenia and northern Iran
and B. rambouseli Jedlitka in
central Iran)
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SELENIUM AND/E:VITAMIN. EFEECTS UPON GLUCOSE
ABSORPTION OF CHICKEN - JE JUNUM

RODICA GIURGEA and TOANA ROMAN

The cffect of Selenium (0.2 mg/kg of fodder) and ' E vitamin (79.2 mg/kgof fodder)
administration in the fodder, upon jejunum capacity of glucose absorption, was
tested in Gornish-Rock chickens aged 5 or 21 days at the beginning of the experi-
ment. The modification in jejunum and glucose absorption are dependent on age
of chickens and duration of the treatment.

The intestinal absorption of glucose was studied under various as-
pects : the protein nutrition (9, 17, 25), hormonal pattern influences (16,
19) age-related differences (4, 11). A previous work, in our laboratory, has
shown some effects of thiourea (7), thyroid hormones (5, 6, 7) both admi-

Table 1

1C—D glucose intestinal absorption (DPM/g tissue)

Sacrifications (days) 3 1} 18 31
Chickens aged 5 days (6 2351525  29804-262 25214163 8104113
post-eclosional life Se —38.96 —48.17% +4-41% +100.5%
Sels —37.69 761 (74# +4.69 + 229, 82%
Sacrifications (days) 7 13 21 28
Chickens aged 21 days C 74651276 625041067 18274262 11234187
post-eclosional life Se —0.20 +145.89% 4-34.62 +4-49.78*
Sell —24.98 +144.67% —39.67 +6.87

In C group mean values - standard crror (X 4-SE): in Se and ScE groups percentage
differences versus C group. * — stalistical significance (p<<0.05). Other explanations in the
text)

nistered in the fodder, as well as of protein composition of the fodder and
its methionine supplementation, upon glucose and leucine absorption. We
studied too glucose and leucine absorption in 5 — day old chickens which
received Selenium (0.3 mg/kg of fodder) and B vitamin (120 mg/kg of
fodder) in their fodder (8). Because those data did not show any modifi-
cations in glucose intestinal absorption, in the present work we carried
ont our experiments using smaller doses for both Selenium and I vitamin.

MATERIAL AND METHODS
Experiments were conducted on broiler Cornish-Rock . chickens,
which entered the experimental period on the 5 th or 21 st day of their post-
eclosional life. They were purchased from a commercial hatchery at the
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age of one posteclosional day. Fodder and water were given ad libilum
and the housing conditions approximated those in avian farms. The chickens
were distributed into three experimental groups, for both ages: control
group (C), Selenium treated group (Se), Selenium and E vitamin group
(SeE). Both organic Selenium and E vitamin (Huhtamiki Oy Novamed)
were administered in a dose of 0.2 and 79.2 mg/kg fodder, respectively.
The treatments lasted for 18 days (5-day old chickens) or 21 days (21-day
old chickens), then the chickens received only the normal fodder; proper to
their age. The chickens were sacrified by decapitation after a previous fas-
ting period of 16 hours, after 3, 11,18 and 31 days (the last sacrification
was performed ten days after treatment cessation) for younger chickens ;
or 7,13, 21 and 28 days (the last sacrification was performed 7 days after
treatment cessation), for older chickens, after the begining of the experi-
ment. A 4—5 cm portion of the jejunum was immediately sampled, ever-
ted, rinsed and ligaturated (‘“‘everted intestinal sac”), (19, 26). Krebs-Hen-
seleit saline containing 5 mM glucose was introduced in the sac before ma-
king the second ligature. It was incubated in a stoppered vial containing
3 ml previously oxygenated saline (as above, but containing 10 mM glu-
cose) to which either* C—D—glucose (Radioisotope Production Cen-
ter, Institute for Physics and Nuclear Engineering, Migurele, Bucharest)
was added. Incubation was performed in a thermostated (40-4:0.2°C) sha-
king bath, for one hour. Then, the intestinal sacs were rinsed, blotted and
opened, and the fluid of each sac was sampled, its volume measured, and
used integrally for liquid scintillation determination of its radioactivity
(in a BF—5000/300 type spectrometer, Berthold, Wildbad FRG, using
Bray’s scintillation mixture). The portion between the two ligatures of
each intestinal sac was weighed. The results were expressed as disintegra-
tions ;per- minute. (dpm), in the internal fluid of the sac per g of wet intes-
tinal tissue. Statistical processing of the results included the control of
homogeneity of mean values by Chauvenet’s eriterion, aberrant values being
eliminated, and comparison of the means (experimental versus control
group) using Student’s ‘4 test. The:differences were - considered' stati-
stically: significant’ for p ==0.05. - -

RESULTS AND DISCUSSION

1 ;Selenium and E vitamin are important anti-oxidant agents in the
organism (20) as a biologically active component of the enzyme gluta-
thione peroxidase (18, 22). Selenium is an ecscential element for the ani-
mal organism (3, 15, 23). The associated administration of Selenium and
B vitamin being frequently utilited in animal husbandry (12, 20, 21, 24).
Our results show that administration of Selenium and Selenivm - B vita-
min induces modifications of absorption of intestinal glucose, depen-
ding on the duration of treatment and age of chicken (Table 1). In youn-
ger chickens a 11-day treatment with Selenium or Selenium - E vitamin
caused; in ‘both ‘groups, decreases of intestinal glucose absorption, but
when those treatments lasted for 18 days there occurred increases in this
hexose absorption (statistically significant in ‘group ‘Se). In older chickens
a 13-day treatment with Selenium or Selenium - E vitamin caused in
both:groups: a significant increase of intensinal glucose absorption. After
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treatment secession, which lasted for 10 days for younger chickens and 7
days for older chickens, all groups of both ages evinced increases of intes-
tinal glucose absorption. It is well known that Selenium and E vitamin
modify cell membrane glucose permeability (10, 24). It is established too
that Selenium influences thyroid hormones level (1, 2),and these hormo-
nes interfere with intestinal absorption of glucose. Previous data showed
that the inhibition of the thyroid function by thiourea caused a decrease
in jejunum glucose absorption (5, 6, 7). Some data concerning the effects
of Selenium and B vitamin deficiency showed important modifications
at the intestinal level with the appearance of dispersed haemorrhages (13,
14).

In conclusion, the Selenium and Selenium -+ B vitamin treatment
influenced glucose absorption in the chicken jejunum. The degree of those
influences depended on age of chickens and duration of treatment. Seven
or ten day after the treatment cessation we found an important increase
in jejunum glucose absorption. In our opinion, these modification may
be a congequence of membrane permeability or/and thyroid function.
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AGE-RELATED DYNAMICS OF DIAPHRAGMATIC GLUCOSE
UPTAKE AND LIVER GLYCOGEN CONTENT IN YOUNG
WISTAR RATS AFTER FORMALIN-INDUCED STRESS AND
: TREATMENT WITH PHASEOLUS
AND LUPULUS EXTRACTS

J. MADAR, NINA $SILDAN and G. FRECUS

The diaphragmatic glucose uptake and the liver glycogen content were investi-
gated after.acute stress-induction, in 30 —, 45 — and 60 —day-old male Wistar rats,
as well as after treatment with Phaseolus and Lupulus hypoglycemic extracts on
the back-ground of stress-induction. It was found that in 60 —day-old animals after

- formalin stress the diaphragmatic glucose utilization is reduced (—25.05%), and
in 30 —, 45 —, and 60 —day-old animals the liver glycogen content is increased
(+375, 4407 and 259, respectively). The treatment with hypoglycemic plant
extracts, on the basis of stress-induction, counteracted the inhibition of diaphrag-
matic glucose uptake in the case of 60 —day-old animals (with 20 %), and dimi-
nished the stress-elicited enhancement of liver glycogen content in the 30 —day-
-o0ld animals.

Elsewhere we pointed out that the age of young Wistar rats is a
major condition factor in the stress-elicited modificatios of carbohydrate
metabolism (7), (8), (13), (14), (15), (16), (17), (18). On the other hand, our
recent data suggest the conclusion that the stress-induced hyperglycemia,
muscular insulin resistance and thymolysis in young rats are strongly age-
related (9), and the suppressive effects of treatment with Phaseolus and
Lupulus extracts upon these parameters depend on the age of the indivi-
duals (9), (10), (11). Taking into consideration the above establishments
and the fact that in the modifications of the carbohydrate metabolism ho-
meostasis in white rats the liver and striated muscles essentially parti-
cipate (4), (5), (6), (23), (24), in this study we present the dynamics of
the diaphragmatic glucose utilization and of the liver glycogen content
in various age-groups of young rats, after acute stress stimulus and follo-
wing the administration of hypoglycemic Phaseolus and Lupulus extracts
on the background of stress-induction.

MATERIAL AND METHODS

For the experiments young male Wistar rats were used. The ani-
mals were reared in our laboratory stockfarm and maintained under stan-
dardized bioclimatic and feeding conditions, the age of the individuals
being 30, 45 and 60 days at the time of sacrification.

- The above age-seiies were divided into the following groups :

— Groups of 30,-45-and 60-day-old normal rats ;

— Groups of 30,-45-and 60-day-old stressed rats;

— Groups of 30,-45-and 60-day-old stressed rats treated simultane-
ously with Phaseolus and Lupulus hypoglycemic extracts.

- The stress-induction was performed by subcutan injection of daily
doses of 0.25 ml formaline solution (‘‘Chemapol”’, 29,) per 100 g b.w., for
5 days, before experiments. The atomized hypoglycemic extract of Phase-
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olus (fructus sine semenibus) and Lupulus (strobuli), prepared and pur-
chased by ‘‘Sintofarm” — Bucharest, was administered by gastric ga-
vage, in daily doses of 25425 mg per 100 g b. w., before feeding of ani-
mals (a. m.) and after stress-stimulus, respectively, drinking water being
provided ad libitum.

24 hrs after cessation of the treatments and following a fasting pe-
riod of 16—18 hrs, the animals were sacrificed by cervical dislocation and
sectioning of carotids. 713 .

The isolated hemidiaphragms were incubated for 2 hrs in 1:0 ml
glucose-containing Krebs-Henseleit solution (300 mg9%, p. a. glucose ,,Me-
rck”; pH = 7.4 ; gaseous phase = 95% O, + 5% CO;; temperature of
37,6° C), using an original device (5) (and our procedure (5), (6), (7), (9),
(17), (18). The initial and postincubation content of glucose in the incu-
bation medium was determined enzymatically, using Test-Combination-
Glusose Kit (‘“Boehringer”’, GmbIH., Mannheim), according to Werner
and coworkers (25). The rate of glucose uptake by the hemidiaphragms.
was calculated and expressed as microgram/100 mg fresh tissue for 2 hrs.

The glycogen content of the Jiver was determined with the method
of Montgomery (19) and expressed in mg %, ' ‘

Data are expressed as means 4-8. K. for the number of observa-
tions. Probabilitities (P) of chanse differences between groups were cal-
culated according to Student’s ¢ — test, the differences at P<0.05 being
considered statistically significant. :

RESULTS AND DISCUSSION

From the data summarized in table 1 it results that the rate of “‘in
vitro glucose uptake by the hemidiaphragms of 30— and 45 —day-old
normal rats is quantitatively similar, while in 69-day-old ‘animals’ this
phenomenon is significantly reduced. - |

After acute formalin-induced stress, in the case of 30— and 45 —
day-old rats the rate of diaphragmatic glucose uptake remains unchanged
against the corresponding normal values, while in 60 —day-old animals the
rate of this process is diminished with 25.059%, (P <<0.01) vs. the controls.
This modification suggest the conclusion that during postnatal ontogeny
of white rats the age of 60 days is a critical condition stage in the stress-
evoked inhibition of muscular glucose utilization. In this connexion these
data well agree with our earlier observation (6), that thehyperglycemiceffect
of formalin stress-stimulus in 60--day-old rats in, associated with the
reduction of insulin secretion in response to hyperglycemia stimulus, with
the decrease of blood glucose penetration into the peripheral tissues and
with the appearance of insulin resistance at the level of skeletal muscles,
considered as major consumerts of circulating glucose in this species (5),
(6), (23), (24).. ) il 2 loa

When acute stress-induction is associated with simultaneous admi-
nistration of Phaseolus and Lupulus extracts, in 30— and 45 —day-old
animals the rate of diaphragmatic glucose utilization is not appreciably
affected vs. the corresponding stressed groups, while in 60 —day-old indi-
viduals these. plant extracts significantly. .counteract the inhibitory . effect
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Table 1

Glucose uptake by isolated hemidiaphragms of 30—, 45— and 60—day—old male Wistar rats
under normal conditions (N), after acute stress-induction (S), as well as after treatment with Pha-
seolus and Lupulus hypoglycemic extracts on the background of stress-induction (S--PL)

Age microgram glucose uptake by 100 mg tissue for 2 hrs
of animal N \ S l S+ PL
30 83.33-4+10.31 I 72.5742.26 1 76.414-2.29
days (8) 8) i (8)
—12.91 % —8.309%*%

P>0.259% P>0.50"
| +5.29%P

P>0.25"
145 82.20+5.32 81.5142.99 77.40+2.07
days ®) ‘ (8) (8)
—3.78%" —5.84%"
P=>0.50% P>0.25%
—4.54%"
P>0.25"
60 56.154-4.55 40.96+2.14 49.1542.06
days (8) (8) (3)
—25.05%* —12.47%%
P<0.012 P>0.05

120.00 %P
P<0.01P

Results are expressed as mean + S. E. Number of experiments is given
in parentheésds. ® Per cent differences and ‘P calculated vs. the corresponding
normal values and'® "vs. the values obtainied in stressed groups.

of stress situation upon this phenomenon (—20.0; P<<0.01). On this basis
it is pertinent to assume that, at this critical postnatal stage, the “insu-
lin-like” and ‘“‘antistress” effects of Phaseolus and Lupulus extracts upon
muscular glucose utilization are realized by reduction of the antiinsulin
action of stress-induced corticosterone and catecholamine excess. In fact,
we reported earlier that in 60-day-old stressed rats, Phaseolus and Lupu-
lus extracts simultaneously with the reduction of stress-evoked hypergly-
cemia and muscular insulin-resistance counteract the stress-elicited thy-
molysis (10), (11), this phenomenon being a direct expression of the circu-
lating glucocorticoid excess in white rats (20), (21), (22).

The dynamics of liver glycogen content, given in table 2, shows that
under normal conditions, following a fasting peribd of 16—18 hrs, this
parameter is surprisingly reduced, but evinces an increasing tendency with
advancement in age of the animals. The age-related normalizing tendency
of the liver glycogen content iy well correlable with the beginning of the
functional maturation of insulin secretory mechanism 'a\-t'tér weaning of
young rats, when they are switched from a high fat, high protein milk diet,
to a high carbohydrate containing rat food (1), i. s. after weaning period
of about 30 days.

3—c. 3596
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Table 2

Liver glycogen content in 30 —, 45 —and 60-day-old male Wistar rats un‘der nor-
mal conditions (N), after acute stress-induction (S) and after treatment with PI}(:—
seolus and Lupulus hypoglycemic extracts on the background of stress-induction

(S4PL)
Age mg % liver glycogen
of animals N ‘ S | S4-PL
30 1434-3.69 680--30.60 418+-8.86
days ® (8) (3)
+375.52 %2 4192.31 %2
P<0.0012 P<0.001?
—38.53 %P
P<0.01P
45 3331-8.89 1688 4-43.91 18124+31.50
days @17) (14) (13)
+-406.91 %* 1.444.149%%
P<0.0012 P<0.0012
47,35 %P
P<0.03"
60 592--14.68 740--18.93 696--30.84
days (13) (13) (11)
425,00 % +17.57 %?
P<0.0012 P<0.012
—5.959P
P>0.10"

Results are expressed as mean 4 S. E. Number of experiment is given
in parentheses.* Per cent differences and P calculated vs. the corresponding nor-
mal andP vs. the values obtained in the stressed groups.

After formalin-induced acute stress, in the 30—, 45— and 60 —day-
old age-groups of rats, the liver glycogen content exhibits a significant age-
related enhancement vs. the corresponding normal values (+375%,, P<
0.001 ; +4079%, P<0.01; and +25%, P<0.01; respectively). This fact
strongly reflects the well known hepatic glycogenetic and glyconeoge-
netic effects of stress-induced corticosterone excess associated with hy-
perglycemia (10), (11) and thymolysis (2), (3), (10), (11), (13), (21) during
these postnatal ages.

The association of stress-induction with simultaneous administra-
tion of Phaseolus and Lupulus extracts, only in the case of 30—day-old
rats reduces the stress-evoked elevation of liver glycogen content (—38.53 %,
P<0.01), while in 45— and 60—day-old animals it does not affect
this parameter. We have recently observed that in the above age-groups
of young rats the extracts of Phaseolus and Lupulus markedly reduced
the stress-induced hyperglycemia and thymolysis (10), (11). On this basis,
it is possible that in the normalising effects of these hypoglycemic plant
extracts upon the stress-elicited hyperglycemia, the reduction of stress-
induced hepatic glucose over-production (12), as a consequence of stress-
elicited catecholamine and corticosterone excess, is essentially incrimi-

nated.
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CONCLUSIONS

— In 60-day-old male Wistar rats acute formalin stress-stimulus
markedly reduces the rate of diaphragmatic glucose utilization, and sig-
nificantly enhances the liver glycogen content, in 30—, 45— and 60-day-
old rats, in a direct manner with advancing in age of the animals.

— The treatment of animals with Phaseolus and Lupulus hypogly-
cemic extracts on the backgroundd of stress-induction, in the case of 60—
day-old individuals, counteracts the stress-elicited inhibition of diaphrag-
matic glucose utilization, and diminishes the stress-elicited inhibition of
diaphragmatic glucose utilization, and diminishes the stress-elicited gly-
cogen deposition in the liver of 30-day-old individuals.
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SELECTION OF A TOTAL POLYPHENOLIC PREPARATION
WITH IN VITRO HIGHER CYTOSTATIC POTENTIAL

P. ROTINBERG, SMARANDA KELEMEN, VIORICA RUSAN #,
VIOLETA NUTA * and JENICA BULACOVSCHI*

The in vitro action of some total polyphenolic preparations on HelLa cell cultures
development was investigated. The significant modification of the protein syn-
thesis, considered as an expression of the cytostatic activity of the products tes-
ted by us, allowed the selection of a cytostatic agent with a higher inbibitory
effect (PA, 1T1). This will be included in the “in vivo’’ screening circuit on
tumor-Learing animals in order to evaluatle its cancerostalic action.

In a previous paper, we pointed to the ecytostatic and antitumoral

‘action of a total polyphenolic preparation, separated and purified from

an overall vegetal extract obtained from Asclepias syriaca plant (8).

In order to obtain a product with higher and constant antitumoral
potential, we investigated the activity of some different polyphenolic
preparations on the HeLa cell cultures evolution in an in vitro primary
stage.

In the present work, the resultd of the “in vitro” testing of the
inhibitory effect on the HeLa human cancer cells development induced
by the PA,, PA,, PA,I, PA,II, PA,III polyphenolic preparations are
exposed.

MATERIALS AND METHODS

The investigated polyphenolic preparations were separated and
purified from crude alkaline vegetal extracts, obtained either from A scle-

-pias syriaca whole plant (PA; and PA,), or from different morpholo-

gical components in various states of vegetation (PA,I from stems ; PA,
IT from July harvested leaves and PA,III from October harvested lea-
voes).

It should be mentioned that the PA, preparations were obtained
from the initial extract after the removal of the hemicellulosic com-
pound.

The cytostatic action was assessed “in vitro” by comparative fol-
low-up of the total protein dynamics during the evolution of the con-
trol and treated HeLa cell cultures, as expression of the cell protein bio-
synthesis level.

The test tubes were inoculated with 1 Xx 105 cells. After 24 hours
the culture medium was replaced with a medium containing 1.5 mg/ml
of PA polyphenclic preparation. At 24, 48 and 72 hours of cultures de-
velopment, the medium was discarded from the thest tubes and the cell
layer was washed with TFS and subjected to total protein determina-
tion (b), (7). Ry v
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Five culture tubes were used for each type of culture and time
interval and the statistical analysis was performed using Student’s ‘¢
test (12).

The evaluation of the cytostatic action was made by the percen-
tage estimation of the inhibitory effect of the cell cultures development
illustrated by the decrease of total protein level.

The cytostatic effect was assessed by comparative analysis of our
values with the reference ones (50%) imposed by the selection criteria
of antitumoral substances established by the screening programs of the
Cancer Chemotherapy National Institute of the U.S.A. (4), (10) for this
preliminary step.

RESULTS

The experimental results obtained in the “in vitro” testing of the
PA; and PA, preparations action on the HeLa cell cultures dev elopment
as compared to controls, are included in Fig.

300+
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; 2204 ¥ —{ PA] Fig. 1. — Protein dynamics of
o HeLa cell cultures incubated
= oagel with PA; and PA, (1.5 mg/ml).
a
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{ / L
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72 hours

It is observed that the total protein dynamics registered during
the evolution of the cultures incubated with PA, reveals significant de-
creases of protein concentrations. These allow us to estimate an inhi-
bition of their development of 28.3% at 48 hours and of 50.09% at 72
hours.

Conversely, the PA, preparation induced a slight cytostatic effect
expressed by a 28.39%, decrease of the protein value only at 72 hours
interval from cultures evolution.

In another experiment, illustrated by Fig.2, the cytostatic effect
of the PA,I, PA,IT and PA,IIT polyphenolic preparations was tested.
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It can be seen that the protein dynamics of the PA,I incubated
eultures did not differ significantly from that of the centrols, revealing
a reduced inhibitory activity on the cultures development of 16 .99, and
18 .3%, respectively.

At inaing C ONTROL
220+ /
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180}
@ 160}
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Fig. 2. — Protein content o § 3 140 A? I
Hel.a cell cultures treated with : }
PA, I, PA,11 and PA,III (1. > 1201
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E . 100}
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A moderate cytostatic activity chatacterized. the PA,IT preapara-
tion, the incubated cultures presenting decreases of 19.1% and 39 .4%
respectlvely, in the protein concentrations.

On the contrary, the protein dynatnics of the PA,ITI preparation
treated cultures illustrated a very strong and slgmflcant (p/0.001) cyto-
static action both at 48 hours ahd 72 hours the decreased protein values
reflecting an inhibition of the cultures development ‘of 80. 29 and 83.6 A)
resPectivelv a§ compared to the COl’ltIOlb

{8 ])ISCUSSi()N d

Searching for natural ploducta with antmeoplasmc activity repre-
sents ar present a major concetn in the general effoxt of the %truggle against
the c¢ancerous disease.

The multitude of substances with supposed antitumor action, the
possibility of a direct pursuit of the cytostatic effect, the short time
of investigation, the necessity of some small amounts of substances, the
positive (*mrelatlon between the: “‘in- vitro™ eytostatic action and the
“invivo antitumoral effect, registered in the ‘case of many tested subs-
tanges, imposed ‘the -utilization- 0-_f an “in’ vitro” test on malignant cell
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cultures of human origin (KB, HeLa) as a prlmary :.S.Gli‘eenin‘g for the
preliminary selection of those potential cytostatics (1), (2), (4), (6), (10),
(), @)t o tnsig _

In the present paper a prescreening for the selection of: some active

cancerostatic compounds is reported.

, “In vitro” tests, on Hela cell cultures, allowed the classification
of the polyphenolic preparations in relation to induced cytostatic effect,
intensity :

— PA, and PA,I were characterized by a slight and nonsignifi-
cant cytostatic action ; ,

— PALIT induced a moderate inhibition of the cultures develop-
ment and finally

— PA, and PA,IIT preparations showed a very high and significant
eytostatic potential, determining an inhibition of the cultures develop-
ment of 50% and 83.6%, respectively.

This differentiation of the polyphenolic preparations has been
appreciated on the basis of the inhibitory value of reference (50%) im-
posed for this preliminary stage. M :

The bulk of the experimental results presented here was similar
when the polyphenolic preparations were retested (the data are not inclu-
ded in this paper).

The results obtained by us emphasized that the cytostatic effecti-
veness degree of the different polyphenolic preparations depends of :

— the manner of their separation and purification. It can be esta-
blished that only the chemical removal of the hemicellulosic structures
from the initial composition of the extracts was correlated with the sig-
nificant expression of the PA, polyphenolic preparations cytostatic ac-
tion. This effect is probably due either to the consecutive increase of
the active biological phenol concentration or to consecutive relieving of
the functional groups which were coupled with the hemicellulosic struc-
tures (3), (9). Thus, the difference between the cytostatic potentials of
the PA; and PA, can be explained ; B ;

— the vegetal morphological substratum submitted to extraction
and separation of the polyphenolic preparations and of its physiological

state. The highest ““in vitro” cytostatic efficiency was registered in the,
case of PA,IIT preparation — obtained from autumn harvested Ascle-.
pias syriaca leaves (in October) — comparatively with that of prepara-
tion PA,I (isolated from stems) and PA,IT (separated from summer har-

vested leaves, in July) and PA, (obtained from entire plants). In rela-
tion to the physiological state of the leaves — they represent the main
residence of the phenolic substances synthesis, utilization and accumu-
lation — the seasonal functional involvement of the phenolic type struc-

tures in cell metabolism (in some synthesis and in cell energetics) is diffe-,
rent, leading, probably, to the extraction of some various concentrations

of them, with inherent consequences on “in vitro” cytostatic activity
degree. £ :

The reproducibility, stability, statistic sig_nificanée of the cell cul-.

tures inhibition as well as the high intensity of the induced effect and

its rapidity allow the characterization of the PA,ILL polyphenolic pre-
paration ag!eytostatic agent. From this point of view it represents a. pro=
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duct of maximum interest in the perspective of future investigations
on its “in vivo’ antitumoral action, on animals bearing various experi-
mental tumoral lines.

Also, the fractionation of the polyphenolic extracts is necessary
for the separation and identidication of the structures of phenolic type,
in order to estimate their ‘““4n vitro” cytostatic and “in vivo” antitumoral
activities. The purpose of this study is to establish the phenolic subs-
tances responsible for the cytostatic and cancerostatic properties of the
PA, polyphenolic preparation, and thus to finally obtain a product with
maximum cancerostatic therapeutic effectiveness.
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THE INFLUENCE OF LIPOSOME:INCORPORATED PROCAI-
NE ON THE MEMBRANE POTENTIAL IN HIGH-POTAS-
SIUM MEDIUM

I. NEACSU and €. V. ZANOAGA

The influence of 2.5 mM proecaine — cither free oy incorporated into lipesomes
from lecithin — on the'membiane depolarization of the striated fibye of frog sar-
tourius muscle has been followed in Ringer solution with 30 mM K, as well as
in normal Ringer solution, concomilantly wilh the actlion induced by an
increased K*, and after the installation of membrane depolarization by K.* K+—
induced depolarization isieduced by 2.5 mM free procaine, rémaining almost un-
: modified by the liposome — incorporated procaine, as well ag by the lipasemes
without anesthetic. Repolarization in normgl Ringer is delayed by the dree pro-
caine, both under its action simultaneous with that of the incorporated K* and
on its application in normal Ringer after membrane depolarization through K.
Liposome — incorporated procaine strongly inhibits, in both cases, repolarization.
Liposomes having no agent delay repolarization, yet their effect is much weaker
than of those with procaine, especially on the membrane previously depolariza-
zed through K+. The results evidence the intensification of the action and pro-
longation of the duration of procaine’s effects on its incorporation into liposomes.

‘Several investigations have emphasizel the procaine properties ag
local anesthetic and membrane stabilizer (17), (18); (20), as well as fome
aspects of its interaction with membrane proteins and lipids (1), (15), (17),
(21), (22), along with its effects upon the ionic channels and upon the ions’
action at the level of cell membrane (2), (11), (18), (20). Also, procaine has
been shown as inducing a slight membrane hyperpolarization, in normal
conditions (1), (17), reducing the rate and amplitude of membrane depo-
larization through an increased external K* (1), (17); it may partially
reverse depolarization, on its administering after the installation of the
K* effect (18).

Also, attention has been paid to local anesthetics-liposcme inter-
action, as membrane models (2), (13), their importance in various medical
researches having been pointed out too (2), (8). In a previous paper, we
studied the effects of the procaine incorporated into liposomes on the
membrane potential in normal external medium (12). :

The present paper discusses the influence of 2.5 mM free procaine,
or incorporated into liposomes, upon cell membrane depolarization, in
& medium of increased K*, on simultaneously applying the two agents,
as well as on depolarization performed in normal external medium, along
with the amesthetic’s action, when applied after depolarization through
K+ oceurred.

The influence of procaine’s incorporation into liposomes consisting
of lecithin, and the effects of liposomes without anesthetic, as well, have
been comparatively studied, under the same conditions applied in expe-
riments with free anesthetic. ! : '
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MATERIALS AND METHODS

Experiments have been performed on frog (Rana ridibunda, Pa,ll.)
sartorius muscle (4—6 muscles from different animals, in each experimen-
tal series) in normal Ringer solution (NR) with pH =17.2 (bicarbonate
buffer). 2.5 mM procaine. HCOl (Merck) has been solved in NR or R_mger
with increased K+ (30 mM) prepared by equimolar replacement of KCI
for Na(l. The liposomes have been prepared from lecithin solved in ethy-
lic ether and then introdueed in NR solution or Ringer with 30 mM K+,
either containing procaine or not, ‘and thermostated at 55°C. Lecithin
has been extracted from the yolk of fresh eggs, according to the method of
Singleton et al. (1965) (19). The membrane potential has been m‘easme:d
by applying the technique of glass intracellular microelectrodes. Statistic
calculation of data have been performed by ¢ Student test.

RESULTS

Increase of the K+ concentration in the Ringer solution, from its
normal values of 2.5 mM to 30 mM, induces a rapid and mnp}e membrane
depolarization, an amplitude of 48.07 mV being recorded, after 60 minu-
tes (from 90.81 mV to 42.74 mV, p</0.001) (Fig. 1—D) followed by a slow
returning to the value of normal resting potential (NRP) in Nk, -~ =~

-mv A-K+P ' —aV

B-K+PsL : B
OD__ ; C-K+L | INR ; :
g a0 | J
: . MR e it e o
90_ B R B S T e I - B I R T et ettt = ; - gg
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s 0 ;
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Fig. 1. — The effects of the agents on the membrane depolarization in the simulta-

neous administering of 30 mMK+ and repolarization in NR. A = free prqcaine (2.5
mM) and 30 mM K, B'= 2.5 mM procaine and 30 mM K* incorporated into lipo-
somes, C = Kt — liposomes without drug, D = dcpo]arizatiop by 30 mf\‘l k"' wit-
hout liposomes and repolarization in NR, NRP = not mal resting potential, NR =
normal Ringer. The data represent mean value 4 SEM from 25—50 measm-cments;
/ FEWIB2C L p = sece thetext. :
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The simultaneous action of the 2.5 mM free procaine (having a hy-
perpolarizing effect in NR) (1), (12), and of the increased K+ reduces the:
installation rate and the amplitude of membrane depolarization (43.04
mYV, after 60 minutes; from 91.96 mV {0 48.92 mV, p<0.001) (Fig. 1—A).
Also, procaine inhibits membrane repolarization in NR, a 11.11 mV (p<
0.001) depolarization being recorded after 60 minutes, as compared with
only 5.77 mV (p<0.001) in experiments without procaine.

[ On procaine’s (2.5 mM) incorporation into liposomes together with
30 mM K, depolarization is not different from that recorded in experi-
ments with high-K+ medium, without procaine and liposomes (Fig. 1—
D); yet, a strong inhibition of repolarization in NR, without drug and
liposomes (Fig. 1—B) is observed. : :

Incorporation into liposormes of the increased K+, witliout procaine,
does not alter the K+ -induced depolarization (Fig. 1—C), vet determi-
nes a slower repolarization in NR, as compared with the experiments wit-
hout liposomes, with or without procaine (Fig. 1 —A and D, respectively).

Another series of experiments followed the effect of procaine and
liposomes on their application after membrane depolarization through K+.
Through its action on the already depolarized membrane, the free proca-
ine (2.5 mM) induces only a slight potential recovery, followed by bloc-
king of repolarization (Fig. 2—A). On washing the muscles with NR with-
out procaine, repolarization is re-installed, yet more slowly, as compared
to that in experiments without procaine (Fig. 2—D). On procaine’s incor- -
poration into liposomes, similar effects with those recorded in experiments
with free procaine are observed in the first stage; nevertheless, on was-
hing the muscle fibre with NR, a blocking of repolarization ocecurs
(Fig. 2—B). ’_

Liposomes without procaine determine only a slight delay in the
repolarization of the membrane depolarized through K+ while, in their
removal from the medium, total recovery of NRP occurs (Ifig. 2—C).

DISCUSSIONS AND CONCLUSIONS

A series of papers have revealed that the specific effects of local anes-
thetics are mainly obtained through their interaction with the membrane’s
proteins, resulting in the inhibition of Na* channel and, consequently,
blocking of the propagation of the action potential (7), (17), (18), (21), (22).
At the same time, the importance of the interaction of such agents with
membrane phospholipids has been rendered evident, as to the blocking of
the Na*+ channel (15), (20), control of the activity of Nat—K+ pump and
active transport (14), determination of hyperpolarization and membrane
stabilization (1), (18), as well as to its depolarization through an increased -
external K+ (11). .. - )

On the other hand; the value of the membrane potential depends
significantly on the gradient and on the K+ flow through the membrane,
so that; on increasing the external K+ concentration, decreasing of the
equilibrium potential of this ion and, consequently, membrane depolari-
zation occur, according to Nernst’s equation (4), (6), (16), (24). Also, the :
importance of the K+ : Ca?+ ratio from the extracellular medium has been
pointed out for the value of the membrane potential, which is modified: :
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in. : * — if K+ concentration increases — having a depolarizing
ﬁfﬁg (2111;11 )(,)f(llé), by the interaetion of K+ with membrane phospholipids,
mtagonistically to Ca?t (11),
ant&g%ilgﬁ (i}hfe}rilctions a(re i)nvolved, too, in the process of membranq de’—
pola,riza,tion recorded in our 1e,xp,erifnu_»znts performed with inereased exter-
) K+, explaining this depolarization. 16 :
ks KTL:ilélsef;ﬁsngbtaine(fI;hoxv that procaine induces specific actlon_ on
the membrane of the muscle fibre, not only durmg the _dew'gloplnent of
the action potential but also during the membrane’s resting gtat'.e. U{ldel
such circumstances, the membrane depolarized t}_}ro_ugh an inecreased exter-
nal K+ evinees a structural and functional state similar to that of the m(lam—
brane depolarized during the development of the action potential, when
it is erossed by the outwards current of the 111t=1-ace]1}11a§ K+ (1): ‘ %
The free procaine reduces membrane depolarization lhl()}lgh hlg' 1-
K+ and opposes repolarization in NR. The lll)qso1ne-1ngorp()‘1ate(1‘ p}o(i
caine has stronger and more persistent effects. It is nevertheless qbsel:ix%
that free procaine influences more strongly the depolarization phase, W nt(?
liposome-incorporated procaine as _wel_l as the 1_1_posomes ylth(‘)ut agents
have stronger effects on the repolarization phase in NR. At the same ﬁlmg,
it is observed that ineerporation of the anesthetic into 'hpgspllnes intensi-
fies its specific action, especially as to the pronounced lnhlbltlm} ofl repo-
larization, which is indicative of a strong stability of tl{le structure charac-
teristic for the depolarized membrane (Fig. 1—B and 2—B).
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L lD'NR
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90 1 lod: Wi . ey
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Fig. 9 = The éffeet of 2:5 mM free procaine (A), procaine incorporated into liposomes (B) and

liposomes without auesthetic (C) on the repolarization of the mcmhra}]c depola}-.ized by free 30
mM K+ ; ) = pepolarizationin:NRwithout agents. For ether explanations, sce Fig. 1.

dr A seri.ésﬁofiinvestiga)tions hawe shown that, under the action of an in-

creased K *, a certain asymmetry is manifested between the rate of depolar'
rization installation and that of thenormalization of t«he_' x_nen_l_bra;ne poten-
(ial of the striated muscle fibre, which is due to its rectification properties

16); (9), (16). Our experiments point out that procaine intensifies the mem-
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brane’s rectification properties — a similar action to that of the Ca2* ion
(16). Such effects are even more pronounced through the incorporation of
procaine into the liposomes, which involves a through modification of the
membrane’s fluidity in these conditions (5), (9), (15).

Another interesting aspect of the bioelectrical effects of free and
liposome-incorporated procaine may be observed when comparing the
experimental data with the values calculated with Nernst’s equation. Stu-
died performed on various cell types have shown that the measured values
of the membrane potential evidence a certain deviation from those cal-
culated with Nernst’s equation (4),°(6),(9), (18), (24). 1f considering the
equilibrium potential of K+, on admitting a K+ intracellular concentration
0f 139 mM (24) and an extracellular value of 30 mM (in our experiments with
high-K ), the membrane potential calculated with Nerst’s equation should
reach a value of —38.62 mV, which means a 4.12 mV more reduced values
than the measured one (—42.74 mV). On reducing the amplitude of mem-

brane depolarization by K+, the free procaine increases the deviation of

the potential’s measured value compared with the calculated one, on con-
sidering the equilibrium potential of K+ for its external concentration of
30 mM (—38.62 mV) as compared to the measured value of —42.74 mV
in the absence of procaine, and of —48.92 mV, respectively, in its Presence,
the initial norinal potential being of —90.81 mV and —91.96 mV, respec-
tively. Liposome-incorporated procaine, and the liposomes without agents,
as well, do not evidence such an effect, although strongly influencing mem-
brane repolarization.

The effects of procaine recorded during membrane depolarization
have to be joined with those manifested during its repolarization, which
is indicative of the complexity of the anesthetic’s actions. These effects
reflect the agent influence both on the membrane structure and fluidity
(6), (9), and on the ionic flows through the membrane (4), (9), (23) and the
specific interaction between K+ and membrane phospholipids involved
in the depolarization process (11).

Experiments having employed liposome-incorporated procaine led
to the conclusion that the data obtained represent an effect of the anes-
thetic’s incorporation into liposomes and not a simple summing up of these
separated effects of the two agents (12). The substances incorporated into
liposomes may be transported within the living cell through characteristic
Processes occuring between liposomes and the cell, such as adsorption,
endocytosis, fusion or lipidic transfer (8). Mention must be made of the
tact that, under conditions similar with those applied in our experiments,
the penetration of the liposomes through the membrane of frog striated
muscle fibre has been revealed by electron-microscopy (3). The liposomes,
being constituted of lecithin, induce modification of the ratio between
the membrane’s phospholipids and the membrane Properties and, at the
same time, of the procaine’s mode of action (8), as well as the specific inter-
action between the K+ ion and membrane phospholipids, resulting in
the membrane depolarization (11).

At the same time, it is worth mentioning that liposomes assure pro-
tection of the incorporated procaine and maintenance of a certain ratio
between the cationic and the anionic form of the anesthestic, with specific
effects both on the external and the internal membrane surface (1), which
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i ati in time — ffects
may induce intensification and prolon‘gchtmn ksl Ll .tln}? : n?fmyclsle(lem
of the incorporated agent, as observed, too, In our exﬁjell_ P i)ila fér b
Algo, it has been shown that, between the phoip 0 %p ( i) f)pear
’ he i sthetic, certain interactions do @ )
i rpor anesthetic, certain inter .
iposomes and the incorporated ) D LIongdo el
1’£31ti110' in a liposome-procaine system with characteristic gxpptelljtfl:r é
among \bvhich an electrical charge of its own (5), (10), th@tqn‘la,‘) 1011)]; e
with 2%he membrane potential (12). Such a situation ckauk,ei ‘a; o 1-(}11:1
interaction between the 1iposome—p_1'(.)cam(§ ?{stemuand rtlﬁi ;nleuc\xlilhiech -
i 'ti permeability of the cell mem ) W
electrical properties and permes 3 G ¢ ol ontios
i P i ification and persistence of liposol )
vident, tco, by the intensi ( ik iy
gated p’roczbi,ne specific effects, as obi)er\ ed,t too, 111y0g1 }:11;8(‘1 (1}()}[11:&%\133011
: ) ¥ ime, the observation may be made t §
ments (12). At the same time, tl 0N ERat P ens) TRaties sy
lip-OS()ln(e—lZ)cal anesthetics (or other agents hay ing s}glrllal'e:fcggz)()qigv)
tems may be considered as means of membrane fluidity (microv sity
% “ps A Tipel 4l < (9 ~
correction, if modified by certain atfections (2), (B).
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THE ROLE OF THE PARAVENTRICULAR NUCLEUS (PVN)
ON THE ORGANISM’'S DEFENSE CAPACITY

V. P. HEFCO, 1. NEACSU and A..OLARIU

In the male rats, mechanical lesion of the PVN induces a significant decrease in
the number of leukocytes, lymphocytes and basophils, which is maintained for
the whole 4 — week duration of the experiment. Eosinopenia and neutrophilo-
penia are maintained for 2 weeks post-operatively, while monocytopenia is main-
tained onlyl week post-operatively. In the female rats, the sense of changes is gene-
rally the same as that observed in the males, yet the degree of modifications is
more reduced. The recorded changes are attributed to the endocrine and vegeta-
tive nervous systems modifications induced by the PVN lesion.

The paraventricular nucleus of the hypothalamus (PVN) is known
to be involved in the integration and regulation of a variety of neurcen-
docrine and autonomic functions (9). The magnocellular components of
the nucleus have been identified as synthesizing and secreting oxytocin
and vasopressin, that are released from nerve terminals in the
neurophypophysis (9). The parvocellular components of the PVN con-
tain neurones which secrete corticoliberin (CRH) (5), thyroliberin (TRH),
(5), PHI—-27 (9), a neuropeptide from secretine family (9), vasoactive
intestinal peptide (VIP) (5), somatostatin, dopamine and a variety of
opiate-like peptides (9). These substances are released into the hypophy-
seal portal vessels from axon terminals within the neurchaemal zone
of the median eminence and regulate anterior pituitary secretory activity.
In addition, oxytocin and vasopressin are widely believed to act as cen-
tral neurotransmitter/neuromodulator substances (5), (9) and electro-
physiological evidence also suggest neurotransmitter-like actions of CRH,
TRH, somatostatin and other neuropeptides synthesized within the PVN
(7), (9), (10), (11).

Almost every known endocrine substance directly affects both the
nervous and immune systems, once known that a constant interaction
does exist between them in all studied vertebrates. The continous inte-
ractions among the nervous, endocrine, and immune systems was named
neuroimmunomodulation or “NIM" (3).

Among the endecrines known to have a direct effect on one or more
immune function are: the adrenal and sexual steroids, thymosin (s), pro-
lactin, growth hormone, melatonin, the catecholamines, serotonin, and
many of the other neurotransmitters and neurally-active polypeptides.
All of these have negative feed-back loops to the central nervous system,
especially, via the hypothalamus and the pituitary (3).

Anatomical studies have demonstrated the presence of efferent pro-
Jections to the PVN arising from the septal and bed nuclei and Preoptic
area (9). Also, PVN is connected with the brainstem and spinal cord @y,
(12). These types of connections may influence a variety of autonomic and
endocrine functions, such as those controlling the activity of various endo-
crine glands, metabolic rate, the organism’s defense, ete. (3).
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s therefor y i ler to further cla-
The present study was therefore undertaken in or¢  furth
rify the roll)e of PVN on the organism’s defense function, mediated Qeﬂu—
lary, which has been evidenced by the number of total leukocytes and the
varieties of leukocytes.

MATERIAL AND METHODS

Male Wistar rats weighing about 250 g and female rats of about 210 g
maintl{iiled‘/‘;t constant te?nperature and Mac Oollum’§ stand@rd dieb \3:;31 §
used. The PVN lessions were performed with a rotating knife, de%or:1 e
earlier (4), designed to make an inverted cone—shgped lesion c(intel({f (()}n
PVN. For sham operations the knife was lowered 5 mm below the sur .a‘ e
of the brain and not rotated. Leukocytes counting has been dor‘le nlmcllg—s
scopically on employng a hemocytometer, while the leukocy‘@ formu 2.} h ¥
been determined by applying the May Griinwald-Giemsa col__oxajtlmll mfa *loli; .
Blood was sampled from the tail vein, after 18-hours fasting. The results
were analysed statistically using Student’s t-test.

RESULTS

£ imental data are presented in Table 1. In the male rats, e
chani(g)f}izgig; of the PVN induces a significant decrease in the ]?fum}c)flal
of leukocytes, lymphoeytes and basophils, Wh_lch is .malntamde Orh'l e
whole 4-week duration of the experiment. Eosmopen}a and neutrophilo-
penia is maintained for 2iweeks postoperatively, while monocp;topgma is
maintained only 1 week. In the female rats, the sense of modi 1caklonsd1£
generally the same as that recorded in the males, yet the degree of mo
fication is more reduced.

DISCIUSSION

PVN some ten subnuclei had been distinguished, which were
disparlalighi?l cell composition, neuropeptide and ngurotrajnsmltte{ c(;)n—
tents, as well as in their projections and the nerve fibers supply (1), (h),
(11). The vast afferent and efferent t‘(.zonfuecttljpns of the PVN testify to the
i f its role in homeostatic functions.
1mpor’IcE, Illsc ege(;lemlly accepted that the immune system, althoggh regl;lated.
to a large extent by intrinsic cellular and humoral events, is sensitive to
signals generated in the nervous and endocrine systems. T%ns assumptlton
is supported by two lines of experimental evidence: first, that sponta-
neous or induced alterations in the neuroendrocrine system may ca}olﬁe
functional modifications of immune reactivity (8); and, sepond, thath e
membranes of various lymphoid cells contain receptor sites for many : or-
mones (8), neuropeptides (8) and substa.nces, such as the autacoids releas-
ed under stressful and inflammatory reactions.
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Table 1

Changes of the total number of circulating leukocytes and of leukocytary formula after PVN le-
sion. Number of rats in each group was 8. Values are M+ S. E. So = sham-operated; L —
lesioned rats ; D = days post-operatively : NS = non-significant.

i
; Total number of | .. ...| Eosino- X | Lympho- Mono-
Groups {5t | Neuuophl]st phils Basophils cytpes o
SO. 13,167+407 6,599 4 | 34,554 | 36.8- 7.633+ | 100.6-+-
299 3 3.9 377 10.6
Male
“7D J L 11.387 4471 5,125+ | 2443 30+4 | 5.6564 | 31.1+46
: 1144392 6
p<0.01 p<0.05 | p<0.05 | NS l p<<0.01 | p<0.001
SO. 13.722L-362 4,007+ | 578+ 30+ 9.6104 | 175
472 22 2.2 544 34
Male 7
14D L. 11.288 4443 2.845+ | 5024 19.8+ 6.8464 | 157+
218 24 2 623 16
p<<0.001 p<<0.05 | p<0.05 | p<<0.01 | p<0.01 | NS
SO. 13.950+-312 3.544+ | 523+ 34+ 11.990+1 180 -~
395 61 147 646 22
Male : PN et
21D I 12,398 541 2,956 - | 423+ 23+ 7.4474+ | 230+
369 63 22 613 17
p<0.05 NS NS . p<<0.002 p<0.01} NS
SO. 12.900 +451 2,764+ | 427 38+ 11,0274 1944+
195 59 4.4 654 38
Male
30D I 11.537 - i} 1257814 (; 461 4 264 7.4174 1 1704
359 90 1.5 451 24
p<0.05 NS NS p<0.05 | p<0.02 | NS
SO. 10.625 4400 3.413+ | 407+ 234 6.1314 | 188+
268 55 2.3 564 25
Female 13
14D i 8.890 -4-290 2.8784+ | 122+ 174 5,592 | 195+
214 15 0.76 373 28
p<0.03 NS p<0.01 |p<0.05 l NS NS

The dorsal medial parvocellular components of the PVN represents
the major source of CRH (11). Some neurones in PVN contain CRH and
arginine-vasopressin (11). The PVN lesion diminishes the ACTH and corti-
costerone hypersecretion, usually occuring after intensive stressful or hy-
pothalamic stimulation (6). The lymphopenia appeared under stressful
action, was attributed to adrenal hyperfunction and thymus and spleen
involution (3). Decrease of the total number of leukocytes and of most com-
ponents forming leukocytary formula, evidenced in our experiments, can
not be attributed to hyperfunction of the adrenal gland, as, according to
our results too (4), the PVN lesion induces a gradual decrease on the hypo-
thalamo-pituitary-adrenal gland activi .

The thyroid gland is also involved in regulating leukopoesis, hyper-
function of the thyroid gland being accompanied by eosinephilia and Lym-
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phoeytosis, while hypothyroidism is characterized by leukopenia. Leuko-
penia, observed in our experiment, can not be attributed to a reduced
thyroid activity, as, although PVN secretes TRH (9), the indirect tests,
based on metabolic rate, indicate an increased thyroid activity 2 weeks post-
operatively, which is followed by activity diminishing, (personal data).

A stimulating effect upon leukopoesis is also exerted by androgens,
growth hormone and prolactin. The structure of prolactoliberin has not
heen established yet, nevertheless, a prolactoliberin-like action has been
attributed to some peptides, i: e. VIP (5), oxytocin (5), TRH (5), and
pHI-27 (5), all of which can be identified in the porthypophyseal blood
vesel. The neurones of the PVN secrete most of these neuropeptides, re-
aching the porthypophyseal blood vesel (9). Kiss et al. (5) have observed
that PVN lesions significantly decreased the suckling induced rise of pro-
lactin levels, without affecting the basal level of prolactin. It is also pos-
sible that, in our experiments, too, the effect of exogenous and/or. endo-
genous stimuli, acting continuously upon immune system by means of
(NS, may have diminished prolactin secretion, which might partially
contribuite to leukopoesis reduction.

PVN secretes somatostatin (9), so that, probably, its lesion inten-
sifies STH secretation. Diminution of leukopoesis, evidenced in our expe-
riments, can not be attributed to STH, as the STH intensifies leukopo-
esis, mainly by stimulating T Iymphocytes proliferation.

As to the endogenous opioid peptides, most investigators considel
that a-endorphin, as well as Met- and Leu- enkephalins but not 8-or y-endor~
phins, were potent suppressors of antibody production as well as intensi-
fiers of tumor growth (2). In our experimental conditions, global decreases
of leukopoesis can not be attributed, most probably, to the hypersecietion
of morphine-like substances, because, after the PVN nucleus lexion, known
as secreting enkephaliljs, too (9), the concentration of opioid peptides is
expected to be diminished.

* Arginine-vasopressin, that may replace 1L, function as to the pro-
duetion of y-interferon, has ro influence on thymocyte proliferation (2).

VIP may induce synthesis and release of a suppressor factor that
inhibits mitogen-induced proliferative response of T but not B lympho-
cytes (2). VIP was shown to inhibit the egress of small lymphocytes out
of popliteal lymph nodes. As VIP is synthesized by PVN, too, lympho-
cytopenia can not be attributed to this peptide.

Recently, a great number of data have been collected, attesting that
the organism’s defense function may be regulated by CNS, too, through
other mechanisms than the humoral ones. For example, it has been demons-
trated that lession of the anterior hypothalamus, causes an increase of the
T lymphocytes even in the hypophysectomized rats (3). The direct con-
nection between CNS and the leukocytopoietic tissues might be exerted,
too, by a direct nervous way. A direct link between the CNS and immuno-
competent tissues has been suggested by the demonstration of nerve en-
dings, in the thymus, spleen, and Iymph nodes (3). The thymus receives
direct innervation from the nucleus ambiguus (3). ;

The PVN nucleus may influence the parasympathetic and sympa-
thetic function through its connection with the dorsal vagal nucleus as
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—_— T

wgll with the sympathetic preganglionic neurons located in the thoracic
gpmal cord (1, 12). PVN lesion enhances the activity of t‘.hé vagus nervé
and lreduc_cs that of the splanchnic nerve (12). As stated by Béh(;t‘xto et
at. (3), stimulation of the sympathetic hvpothalérﬁic areas by me':m% of
uv rays causes an increase in the number of (:ircula-tinoleukobcvte% I;eu—
kopenia, observed in our experiments, might be due mayitl’xlv to (imirlli‘t;tltion
of the sympathetic tonus and increase of the paraswnpz&hetic one. ’

: ,WlthOllt denying the 10le played by the hypothalamus on the orga-
nism’s defense function by means of the endocrine system, our data sug %qt
that the }lypothala}mus may modulate the immune fun(’:tion by a (ﬁ%eét
nervous link, toq, it considering its regulatory role upon autonomic ner-
vous system. This could also explain the prolonged manifestation of leu-
kopenia, induced by PVN lesion, in the absence of corticoadrenal hyper-
function. These findings taken with the presence of adrenergic and ({)ho—
%;_r{gtrglcfreceptors on the lymphocite surface (3), further suppo?‘t the possi-
; )17 ;tgrmo a direct link between the CNS and the organism’s defense

_ Cases of immunodeficiency may appear, too, as a result of malnu-
trition (8). Yet, they have not contributed to leukopenia registered in our
experiments, because, in our experimental conditions ca’l'bohiffll'ate meta-
bolism does not suffer big modifications (personal d?’lt&) i

As a conclusion, the assertion may be made that PVN increases the
defe_nse organism’s capacity. The recorded modifications are not to be
alttrlbu,ted to the changes occurring in carbohydrate metabolism, yet to
1‘;, z?ze recorded in the endocrine and automic nervous systems, reépecti—
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LES POPULATIONS D’HYPANIA INVALIDA (GRUBE)
DANS LA ZONE PORTILE DE FIER, AVANT ET APRES
' LA CREATION DU LAC D’ACCUMULATION

VIRGINIA POPESCU-MARINESCU

In the paper there are shown data illustrating the cvolution of populations in the
ponto-caspian relict Hypania invalida in the Portile de Fier area during 1942—
1986. In this respect, up to 1968, before the daming of the Danube in the Roma-
nian sector, this species was represented by a small number of copies. After the
formation of the dam lake, the respective polychet has extended its proliferation
area and the density as well as the biomass have increased, the maximum deve-
lopment being reached in 1972.

Le polycheéte ampharétide Hypania invalida (Grube), ponto-caspien
connu antérieurement de la Mer noire, des lagunes de Dniestr, Dniépre,
Boug, Bérésansk, de la Mer d’Azov aux embochures du Don et de 1a Mer
Caspique du delta de Volga (7), (8), a été signalé aussi dans le secteur rou-
main du Danube du Canal Filipoiu en 1935, puis de Dniestr en 1936 par
C. Motag et M. Bicescu (7) ; le dernier I’a trouvé de méme dans le Danube
dans la zone des Cazane en 1942 (1), (2), (3). Ultérieurement, on a effectué
des etudes détaillées sur le répandissement et la biologie de cette espece
sur le matériel des différents sectewrs danubiens, du delta et de I'avant-
delta’ par Virginia Popescu-Marinescu (10), (11), (12), P. Xothé (6) et E.
Weber (18). Victoria Cure et colab. (4), (5), Ecaterina Popescu et colab.(9),
Virgina Popescu-Marinescu (13), (14), (15), B. Russev (16), V. Zinevici
(17) P'ont citée comme ¢lément composant des zoocénoses du fleuve.

En poursuivant ’évolution des populations d'Hypania invalida de
la zone Portile de Fier on constate que la densité de ce polychete était 16é-
duite entre 1942--1963, avant le barrage du fleuve dans le secteur rou-
main. C’est ainsi que M. Bicescu avait signalé en 1942 (1), (2), (3) pendant
les dragages faits & Dubova & la sortie de Cazane, a une profondeur de
Peau de 35 m, parmi les composants de la zoocénose peu d’exemplaires
@’Hypania invalida auprés d’un autre composant relique ponto-caspienne,
HManayunkia caspica. Plus tard, en 1958 et 1959, Reaterina Popescu et

colab. (9) aussi les diagages qualitatifs (exécutés sur une longueur de plu-

sieurs motres en profil longitudinal) dans les conditions d’un courant d’eau
élevé (2,9 km/s, & Orsova) sur un facies pierreux, aux profondeurs de 4
Jusqu’a 70 m, entre le km 969 et 957 ,on a trouvé un nombre variable de
polycheétes de 5 & 19 ex/épreuve; toujours au km 957 dans la méme pé-
riode, sur le faciés sablonneux aux profondeurs de 3—7 m, ont déterminé
dela14 ex/épreuve; et sur le facios sablonneux-boueux, aux profondeurs
de 5—7 m seulement | ex [épreuve. Ces chiffres, rapportés au total des orga-
nismes de la cénose benthonique nous indique une variation du porcen-
tage détenu par les polychdtes de 0,04 & 0,49 %- Nos déterminations ont
établi que les polychotes respectifs appartiennent entiérement & I’espece
Hypania invalida.
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" Les seules données quantitatives portant sur cette espéce de la zone
Portile de Fier, avant la creation du lac d’acecumulation sont celles men-
tionnées par Virginia Popescu-Marinescu (11), (12), (14). Ainsi, montre-t-
elle auteur qu’en 1968, dans le Danube au km 967, 4 la confluence de la
riviere Mraconia & une profondeur de 1—2 mj vers le bord, sur un facies
pierreux-sablonneux, Hypania invalide a euune densité de 3 ex/m?(0,36%)
et une biomase de 0,003 g/m? tandis qu’'au km 960 3 la confluence de
la riviere Eselnita; ont ¢té atteints 9 ex/m? et 0,01005 g/m® Il faut souli-
gner qu’avant le barrage dufleuve, la salinité de ’eau dans la zone Portile
de TFier n’avait pas dépassé 20—30 Y Cl ; i A

Les modifications produites au niveau des: conditing du milieu du
Danube, surtout & la suite de la création des lacs de barrage, ont été pour-
suivies de changements dans la structure des zoocénoses benthales. Par
exemple, la baisse de la vitesse du courant d’écoulement de 1'eau, le dé-
pOt des suspensions y compris Pextinction de la surface couverte par le
faciés boueux dans lelit duileuve,; ont conduit, en outre, au développement
des populations des polychetes dulcaqucoles. En ce sens, dans les secteurs
danubiens supérieurs, allemand et autrichien, 'existence de ’espece Hy-
panie invalida a é1¢ possible pour Ja premiere fois au km 2250 (sur le maté-
riel collecté en 1958) et puis dans les lacs de Jochenstein km 2004 —2203
(6) et Ybbs-Persenberg km 2062 —2060 (18). b e RO D)

‘Dans le présent lac d’accumulation de Portile de Fier, Hypania in-
valida a augmenté son aire de 1épandissment de Moldova Veche jusqu’en
amont de Gura Viii (tableau 1). La diffusion plus laige dans cette zone par
rapport & la période antérieure au barrage du fleuve a été-possible parce que
Hypania nvalide yit dans des eaux douces; aux profondeurs variables
dans le secteur roumain du Danube entre 0,5 et, 70 m, elle ext eurytope (en
se retvouvant sur le facies boueux, boueux-sablonneux, sablonneux; avec
détritus vegétal, pierreux) en préférant néanmoins le substrat boueux. C’est
orace & tout cela que s’est produit le grand développement, en tant, que
densité et biomasse de l’espece dans le lac d’accumulation ou.le courant
de I’eau a baissé sous 0,5 m/s et le facies dominant est devenu celui boueux
qutant dans la zone des boids et des ancies trous des rivieres (les bords
inondés de nouveau) que sur le médial ou dans le centre ('ancien chénal
fluvial) (12), la salinité de I'eau ne se modifiant pas d’uhe maniere signi-
ficative. Ces affirmations sont soutenues par des données concretes. qui
attestent la présence de 'espoce Hypania invalida dans le lac Portile de
Tier (tableau 1) dans une aire plus 1 épandue & partir méme de la premiere
année apres I'inondation complete de la zone, une densité, en 1971, de
5444 ex/m? et une biomasse de 4,355 g/m2 sur le profil Ceina et de 20, ex/
m? et 0,016 g/m?sur le profil Bahna, done nettement plus grands qu’ayant
le barrage du {leuve. ' ¢ ;

Mais, c’est & peine dans le deuxiéme année apres Vinondation  de la
zone, qu’on a enregisir¢ les valeurs maximales de’enticre période analy-
sée, ¢lest-A-dire en 1972, lorsqu’on a entrepris aussi les 1echerches les plus
approfondies qui avaient compris presque l'entiere smface du lac (tableau
1). Alors, sur le faciés boueux du profil Bahna, au milieu, Hypania inva-
lida a constitué 77,40 9%, (le 6 juin) de la biomasge de la zoocénose benthale,
sur le profil Cerna, au milieu, 77,30 o, (le 8 mars), sur le profil Mraconia
& Dintermede (entre le centre et le bord), 38,0 % (le 9 mars) et au milieu,
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T B Tableau 1 .

A“'_(‘ﬁplrescnce de P’espece Hypania inpalida dans le Danube, dans la zone Portile de Fier, pendant
les années 1942—-1986° : 4
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38,80 % (le 21 novembre), sur le profil Munteana, au bord 78,40 9, (le
23 nov e_nﬂ_)rfe) ; sur le m’cles glaiseux-boueux sur le profil Berzasca, dans
la zone intermédiaire, entre le bord et le centre, 50, 30 %-(le 9 mars); sur
%e fa,(n((:.s sablonneaux-pierreux-boueux, sur le profil Hselnita, au centre,

3330h /0 (le 8 juin) (5). Ces pourcentages attestent Iagglomération des
polye etes dans la zone centrale du lac et dans celle intermédiaire, entre
le cenitre et le bord, done les anciennes zones inondées et moing dans celles

‘couvertes de nouveau par 'eau. Lies données quantitatives du profil Mra-

fggvj;‘l;@t,:,en 19?2., viennent appuyer cetteaffiimation par les valeurs de la
ensité numdérique et ce o iomagse, que’ Hypania invalida a atte
by 1qu (1102; celle ‘d(, la biomagse, que Hypania invalida a atbe-

s ancien chénal, avee une moyenne de 1560 ex/m? et 1,363 g/m?,

rannart S 1% o ) s rag ¥ A (EEL i o) AR
pf:u’l appor t & ’ancienne zone de versement de la riviere Mraconia (ot il
n'y avaiant pas de polychetes avant le barrage) dont, la moyenne était de

3Je_x,m seulement et 0,012 g/m2%et le maximum .de 10 ex/m? et 0,008 g/m>.

La figure 1 présente les valeurs moyennes de la densit¢ numérique
de la biomasse réalisées par Hypania invalida en 1972 en différents endroits
‘@11 1a(,3 Por_t;}-le de Fi_er, se sont inserites entre les limites & partif de 659
Jusqua 24479 ex/m? et de 5,302 4°21,677 g/m? On observe que les plus

LR < MOV Bhara i s a t i
élevées valeurs moyennes de la densité numérique ont ét¢é celles du profil

e D i L 5 L gyl PO isroN R . § ) '} 4
Cerna, olt 'on a trouvé d’ailleurs les quantités maximales pendant anné

g Ly y TR, S8R LOLE BELY Yo - . ol 3 ' . {
1972, a savoir ¢ 69720 ex/m? (selon V. Zinevici, 17). Bn ce qui concerne la

biomasse, les valeurs moyennes par profil, les plus élevées, ont éte réali-

- S6een slunteana, mais la valeur maxime annuelle 'a été envegistrée aussi
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a Cerna, de 130, 440 g/m® Nous regrettons de ne pas pouvoir utiliser les
valeurs de biomasse indiquées par V. Zineviei (17) parce que, selon cet
auteur, le poids moyen d’un exemplaire est d’environ 2 — 100 fois plus
grand que celui réel. :

2
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Fig. 1. — Variation de la densité numérique (ex/m?) et

de la biomasse (g/m?) de espéce Hypania invalida dansle
lac Portile de Fier, en 1972 (moyennes annuelles par
profil).

En 1973, sur le profil Mraconia, la situation s’était maintenue sem-
blable & celle de 1972, avec la seule difference que les chiffres obtenus sont
un peu plus élevés, de maniére qu’on a trouvé dans ’ancien chénal danu-
bien, en moyenne 1992 ex/m? et 1,876 g/m?, tandis que dans l’ancienne
zone de versement de la riviére Mraconia, vers le bord, 11 ex/m? et 0,054
o/m?.
Au cours des années suivantes, 1974, 1975, et 1978, les études por-
tées sur le zoobenthos, y compris sur les polychétes de la zone Portile de
Iier, ont eté moins approfondies, ¢’est pourquoi on se résume & la présen-
tation, dans le tableau 1, de 'existence de 1’espece Hypania invalida dans
le lac d’accumulation.

Apres 10 ans de la création du lac Portile de Fier, c’est-a-dire en
1981 et 1982, dans la composition de la faune benthale se sont produites
des modifictaions plus lentes par rapport & celles de 1971 —1972, ayant
Ia tendance vers un certain équilibre de la structure des zoocénoses. Pen-
dent les derniéres années nos recherches se sont limitées au profil Mraconia
(tableau 1) ou Hypania invalida se trouvait encore parmi les éléments domi-
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nants de la faune benthonique. C’est ainsi que ce polychéte, constant dans tou~
tes les épreuves, avait atteint une fréquence de 100 %, En ce qui concerne
la densité, la biomasse,les chiffres moyens par profil, dans la zone de ’ancien
chénal danubien ont ¢té de 10686 ex/m? (6,65 9,) et 13,007 g/m? (0,72 9,)
en 1981 et de 8148 ex/m? (7,91 9,) et 7,852 g/m? (0,27 9,) en 1982 (13).
Réparties par zones du profil étudié, en 1981, au bord, les moyennes de
la. densité numdriques et de la biomasse de 1’espéee Hypania tnvalida se
sont situces & 16698 ex/m? (10,014 9,) et 20,339 g/m? (0,58 9,) avec un
maximum de 26367 ex/m? (37,80 9,) et 15,555 g/m? (3,50 9%,) et un mini-
mum de 3571 ex/m? (2,93 %) et 3,151 g/m? (0,10 %). Au centie du lac,
la moyenne de la densité numérique et de la ‘biomasse a été de 4675 ex/m?
(3,02 %) et 5,676 g/m? (6,389%,) avec un maximum de 11220 ex/m? (3,899,)
et 8,751 g/m? (8,79%,) et un minimum de 255 ex/m? (0,399,) et 0,214
g/m? (0,00%). Dans la zone de 'ancien versement de la riviere Mraco-
nia, la moyenne avait inserit 1293 ex/m? (5,45 9) et 0,692 g/m? (0,08 9,),
avec un maxinum de 3878 ex/m? (7,57 9%) et 2,0757 g/m? (0,08 %,)
au bord, et au centre une moyenne de 255 ex/m? et 0,272 g/m? avec un
maximum de 765 ex/m? et 0,816 g/m?2. ; '

En 1982, la densité autant que la biomasse des populations d"Hy-
pania invalida ont été plus baissées qu’en 1981. En ce sens, nous donnons
comme exemple le bord du lae, avec les moyennes de 12406 ex/m? (10,04
%) et 11,726 g/m? (0,42 %), les maximum de 19839 ex/m? (18,81 9%,) et
24,021 g/m? (1,79 %,) et les minimum de 5865 ex/m? (6,99 %,) et 3,274 g/
m? (0,13 %,). Vers le centre du lac, les moyennes de 3889 ex/m? (4,71 9,)
et 3,978 g/m? (0,14 9,) sont relativement rapprochées aux maximum de
6171 ex/m? (6,08 %) et 5,355 g/m2 (0,80 %). Une baisse brusque de 1’effec-
tif des populations d’Hypania invatide a été relevée dans la zone de I’an-
cienne bouche de-la riviére Mraconia, ou autant au bord qu’au centre, les
chiffres moyennes de 17 ex/m? et 0,020 respectivement 0,170 g/m? sont
éloquents! !

Dans les figures 2 et 3 on présente la variation mensuelle de la den-
sité numérique et de la biomasse du polychéte Hypania invalida du profil
Mraconia, dans 1’ancien ¢hénal danubien en 1981 et 1982. A la suite de
leur analyse et des données antérieurement présentées il résulte que pen-
dant la période respective dans les conditions d’un certain équilibre dans
la structure des zoocénoses benthoniques, les populations d’Hypania inva-
lida ont été plus riches dans les zones du bord que dans celles du centre
autant dans ’ancien chénal danubien que_dans 1’ancienne bouche de ver-
sement de Mraconia, situation inverse par rapport & celle de 1972. D’autre
part, la densité numérique et la biomasse des populations de ce polychete
en 1981 et 1982 ont été plus grandes qu’en 1972.

Au cours des annédes 1985 et 1986, nos recherches se sont étendue
denouveau dans les trois profils: Mraconia, Cerna et Bahna. En se rapportant
& ’année 1986 (15) dans I’ancien chénal danubien sur le profil Mraconia,
les données moyennes de 1454 ex/m? (1,77°9%) et 1,555 g/m?2 (0,12 9,) ainsi
que celles du bord de 2856 ex/m? (2,83 9%,) et 3,077 g/m? (0,26 %) et 51 ex/
m? (0,08 9,) et 0,032 g/m? (0,002 %) du centre, ainsi qu’a la fréquence de
33 9, seulement, on constate que les populations d’H. invatide ont diminué
dans la mesure de I'intensification du processus de colmatage du lac, 1effec-
tit des populations d’H. Tnvatida a diminué parce que, quoiqu’euryt-
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le profil Mraconia de Pancien chénal danubien, les quantités les plus éle-
vées ont é6é trouvées en 1981 ; le pourcentage le plus élevé par rapport
au total des individus de la zoocénose benthonique a été enregistré pour-
tant en 1972, lorsque dans le lac d’accumulation de Portile de Fier les
polychétes ont occupé la place principale, en atteignant les valeurs ma-
xima de entiére période analysée. ;

En appréciant comparativement les quantités maxima de la den-
sité numérique atteintes par If. invalida dans le lac Porfile de Fier et dans
celui d’Jochenstein en Allemagne, -on constate que les 69720 ex/m?* du
premier, en 1972, est un chiffre nettement supérieur & celui de 20000 ex.
m? atteint dans le deuxieme en 1958 (6).

CONCLUSIONS

v 1. Les populations de la relique ponto-caspienne H. invalide dans
la zone Portile de Fier, avant le barrage du Danube sur le trongon Mol-
dova Veche — Gura Viii, ont ét¢ représentées par un nombre réduit d’in-
dividus. \
2. Aprés la création du lac de barrage, ¢’est une vraie explosion qui
g’est produite dans le développement de cette espéce ; les chiffres maxima
de 1a densité et de la biomasse étant atteints au cours de la deuxiéme année
aprés I'inondation de la zone toute entiére, & savoir en 1972.

3. Bn mesure de l’intensification du processus de colmatage dans
le lac, la densité et la biomasse des populations d’H. invatide ont diminué

graduellement.

4. Les parties les plus favorables du lac Portile de Fier, pour le déve-
loppement de cette relique ponto-caspienne se situent sur les profiles Mra-~
conia (km 967) et Cerna (km 954) dans les zones de I’ancien chénal danu-

bien.
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CONCLUSIONS SUR L’EVOLUTION STRUCTURALE ET
FONCTIONNELLE DU ZOOPLANCTON LACUSTRE DU DEL-
TA DU DANUBE, AU COURS DES ANNEES 1975 —1987 SOUS

L'IMPACT DE I’EUTROPHISATION

V. ZINEVICI et LAURA TEODORESCU

A partir de 1981, d’importantes mutations visent la structure taxonomique, I'a-
il bondance numérique, la biomasse et la productivité zooplanctonique des écosys-
‘ (| 5 témes lacustres du Delta du Danube. Elles concordent avec toute une série de
g ;:\ [ ] changements intervenus dans la structure trophique des consommateurs plancto-
| (| | niques ct sont engendrées par la dynamique ascendante (de mégo-eutrophie & hy-
\ | pertrophie) de DI’état de trophie écosystémique.

f . Des causes complexes de nature antropique, qui consistent en aug-
mentations de la quantité d’azote et de phosphore dans les eaux du bassin
M ; danubien, déterminent, & partir de 1970, des modifications successives du
niveau de trophie des écosystémes lacustres du Delta du Danube, de ma-
il niére que pendant une décennie, soit parcourue P’entiére gamme comprise
‘ gl entre le stade de méso-eutrophie et celui de hypertrophie. Pour les pro-
\ i ducteurs primaires, les nouvelles conditions trophiques sont favorables
‘ L & la fraction capable de refaire rapidement des quantités accrues de
| | nutriments ; il s’en suit qu'il se produit, & partir de 1981 une forte réduc-
HI tion du stock des macrophites submersibles en méme temps avee une pro-
Hl ' litération massive des algues planctoniques, ce qui déclanche le phéno-
i mone de « floraison des eaux». La diminution du stock des macrophites
i submersibles a pour effet la baisse de la hétérogénéité ambientale, aussi
‘ que la modification de la gamme des principaux paramétres du milieu, mais
il faut mentionner que les importantes modifications structurales des pro-
ducteur primaires, qui se déclenchent dans le contexte des conditions hydro-
logiques favorables de ’année 1981, visent surtout les lacs ayant des pro-
i fondeurs au-dessus de 1,8—2 m. En'échange, dans les lacs dont les pro-
|1 fondeurs sont inférieures aux niveaux' ci-dessus mentionnées, lorsque la
E LI transparence de 1’eau est peu influencée par les variation du débit hydro-
‘ logique, les macrophytes submersibles déterminent encore, dans une grande
[ I mesure, les caractéristiques de la production primaire. '
|l " Cortainement, toubes ces mutations marquent 1’évolution structu-
| i rale ot fonctionnelle du zooplancton. Notre travail présente les principales
| I conclusions issuss de ’analyse d’un ample matériel, concernant les modi-
‘ fications intervenues dans le cadre des consommateurs planctoniques.

MATERIEL ET METHODE

Liss recherches portant sur 1’évolution structurale et fonctionnelle
des consommateurs planctoniques se sont déroulées pendant 13 ans, en
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11 écosystémes lacustres représentatifs du Delta du Danube, en nécessi-
tant le prélevage et 1'usinage de 1650 épreuves. On a poursuivi la dyna-
mique spatiale et temporelle du zooplancton pour chaque écosystéme &
part, et par catégories d’écosysteémes, ceux-ci differenciés en fonction du
type prédominant de producteur primaire (macrophytique ou plancto-
nique). Dans la catégorie des écosysteme avec des producteurs primaires
prédominants du type macrophytique on a inclus les écosystémes Tacub
(dans les conditions de ’année 1975), Rosu (1975—1978), Porcu (1976 —
1978), Puiu (1977—1978), Merhei et Matita (1980), Bogdaproste et Bicld-
nesti (1982—1986) et Rosulet (1987). Dans la catégorie des écosystemes
avec des producteurs primaires prédominants de type planctonique on a
inclus les écosystémes : Isacova et Babina (1982—1986), Merhei (1981 —
1983), Matita (1981 —1986), Puiu (1983), et Rosu (1982—1987).

Le nombre des stations de prélévement : cing, dans les lacs grands
et moyens, trois, dans ceux petits. L'intervalle de temps entre deux pre-
lévations consécutives : 1 mois. ILe nombre des expéditions de préléve-
ment effectuées au cours d’un cycle annuel : 7—10.

Le prélévement des épreuves a été réalisé a ’aide d’une bouteille
Patalas-Schindler, & une capacité de 5 1. Pour chaque épreuve on a filtré,
conformément aux méthodes usuelles, 50 1 eau prélevée par colonne. Pour
les estimations gravimétriques, exprimées en pg/l substance seche; on a
utilisé des valeurs moyennes /individu, différenciées par espece, sexe et
classes de dimension, provenues de la littérature spécialisée. La produc-
tivité, exprimée en pg/l/24 h substance seéche, a été déterminée par des
méthodes spécifiques pour chaque groupe d’organismes: Galkowskaja
(pour les rotiphéres), Ilkowska-Stankzykowska (pour les larves véligeres
de lamélibranchiées), Winberg, Pecen et Suskina (pour copépodes et cla-
docéres). Le temps du renouvellement de la biomasse, exprimé en jours,
a été mise en évidence al’aide du coefficient B/P,,,, en soustrayant d’abord,
de la biomasse totale, les valeurs des éléments (taxons, stades de déve-
loppement) pour lesquelles on n’a pas effectué de déterminations.

La présentation détaillé des données obtenues a été réalisé dans un
groupement, de travaux portant sur ’analyse différennciée des prinei-
paux aspects de la dynamique structurale et fonctionnelle du zooplane-
ton lacustre (1), (2), (3), (4), (8), (6). La nécessité de 1’obtention d’une image
d’ensamble concernant cet ample processus évolutif nous a suggéré 1’idée
de D’élaboration d’une étude de synthése qui réunit, dans une forme con-
centrée, les principales conclusions qui se détachent de ’analyse de ’entier
matériel étudié.

La présentation concréte de cette idée est illustrée dans ce travail.

RESULTATS ET DISCUSSIONS

Dans les conditions d’un abondent développement des producteurs
primaires du type macrophytique, le zooplancton lacustre du Delta du
Danube se caractérise par un large spectre taxonomique, dans lequel on

identifie 454 composants (fig. 1). La baisse de la hétérogénéité du milieu;

dans les conditions de la diminution — méme de la disparition parfois

A\
T
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__ des macrophytes submersibles et de la prolifération massive du phyto-

~plancton, produit d’importantes modifications structurales au niveau des
_consommateurs secondaires a la suite desquelles le spectre taxonomique
réduit de plus de 53 %, comprenant seulement 213 composants [1], (fig. 1).

1 Consommateuts primaires (¢
Consommateurs secondaires ()

¢, = 410 taxa ¢, = 178 taxa

Cy= 44 taxa c,= 3Staxa

€ Gy = 454 taxa CHCy= 213 taxa

Fig. 1. — L’amplitude du spectre taxonomique du zooplancton dans des
écosystémes lacustres de producteurs primaires du type macrophytique
(I) et dans ceux de producteurs primaires du type planctonique (II).

La réduction du spectre taxonomique concerne surtout les formes
occidentales et -accessoires comme fréquence et dans une moindre mesure,
celles constantes. Comme suite, dans les conditions mentionnées de baisse
de la hétérogénéite du milieu et de reduction de la diversité taxonomique,
la proportion des éléments constants dans la structure taxonomique du
zooplancton présente une évolution ascendante, de 11,419, dans les éco-
gystémes lacustres de producteurs primaires de type macrophytique &
20,199%, dans ceux ayant des producteurs primaires planctoniques, ce qui
est démonstratif pour la tendance de redressement de 1’échilibre écologique
du sous-systéme planctonique au niveau des nouvelles relations écologi-
ques, par les mécanismes structural-taxonomiques.

Du total des 498 éléments zooplanctoniques identifiés dans le zoo-
plancton des écosystémes lacustres du Delta du Danube, 285 sont speci-
fiques exclussivement aux écosystémes de producteurs primaires de type
macrophytique, 44 a ceux de producteurs primaires de type planctoni-
que, le reste (169) étant des formes communes pour les deux type d’éco-
Systéemes. La structure écologique de la premiére catégorie de taxa est
déterminée surtout par les éléments macrophytoniques (macrophitobes
et macrophytophiles). La deuxiéme comprend surtout des éléments eu-
planctoniques et planctonophiles et la derniére, des espéces ayant de large
Valences écologiqués [1].
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" Dans l’évqlut.iqh é’c_osystéinique, la: densité numérique dy Zooplanc-

“ton augmente 4, 7. foig (de 2325 éxetplaireg/] dans léS écosystémeg de pro-
ducteurs Primaires qy type Macrophytique 3 1093,9 ex/l dans’ ¢enx ‘de

producteurs brimaires gy type planotonique) [6] (tig. 2). En méme temps,

[Ele onsemmateurs primaires (1)
- NConsommateurs secondaires (),

I
", il
€ = 2230 ex/t €= 10540 ex /1
= 95ex/t G = 399 ex//
€ 22325 ex/t €1+¢,=10939 ex /¢

Fig, 2. 14 densité numérique dy zooplancton (ex/1) (X, 1975 —

1987) dans deg écosystémes lacustres de producteurs Primajreg

du type Mmacrophytique (I) et dang ceux de producteursg Primaires
du type Planctonique (1I).

L1 Consommateurs primaires (c,}
Consommateurs secondaires (c, )

L0
Cr=956ug/t ¢, = 7014 pg/!
Co= 14,6 jug/t . Cr= 884 g/l
G Cy =114 2 g/t Ci» €, =7898 g/t

Figs8. <ing biomasse zooplanctonjque (g/1 substance séche)

(X, 1975—1987) dang des écosystémes lacustres de Producteurs

Primaires dy type macrophytique (I) et dang ceux de product-
eurs primaires dn type planctonique (II).
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Iai hiomasge augmente de 6, 9 foig (de 114;2 & 789,8 pg/l) (fig. 8) et 1a pro-
ductivité 4, 8 fois (de 19,6 & 93, +8/1/24  heures sub‘stancesécbe) (moye-
hnes multiannue]]eg- [2], [3], (fig. 4. '

i WL Peyp ¥
] Consommateurs primaires (c)
N Consommateurs secondaires (c,)

i

G Co= 196mg/1/24 G+ = 933g/1/24
Cr=169mg/1/24 =865g/1/24
Co= 27u9/1/2%h &= 680/, 2%

tionelle dy zooplancton est représentée par g tendance d"a,ugumentwtion
dela proportion des éléments dominants dy boint de vye humérique (16,74
% dans leg écosystémes de macrophytes s‘ubmerses, 24,889, dang ceux
de phytopla,ncton), 8ravimétrique (16,74~20,19%) ou productif (11,67 —
15,96 9;) (moyennes multiann elles). On apprecie que cetbe caractéristique

du processus évolutif pourrait avoir, & un moment donng, des implicationg

La ‘dynamiqie Yemporelle de 13 dengits numérique, de g biomagge
et de Ia productivité, niet en évidence un réel Sens ascendent' ay cours
des annédes présentant des pies remarquables entre 1981 —1983 ot ’un deg-

1987). soit: ascendante [2], [3],. [6]. ‘ v 11e doy
Dans Je brocessus (d’évolution fonetionnel]e, du ‘zooplancton, la) vis

tesse du Tenouvellement, de 1Ig biomgsse Présente une dynamique- aseen-
dante, ce qui est illustré par.la diminution de 14,529/ de 1g durée de réeir.
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culation de la biomasse (de 9,92 jours dans les écosystémes de _I?Laéemll))hy-

tes Submerses, a 8,48 jours dans ceux de ptllygopll?pt?té)ragtgrgfll)%.i e‘ ')éco ga,;lss

iti a d i dante de 1’éta etiée -

les conditions de la dynamique ascen ohie. ¢ :

i ésente une maniére impor

i tte adaptation fonctionnelle représen 7 R0

ziﬁltlgude’a(r}gélforer II(; rendement de valorisation des ressources nutritives

au niveau des nouvelles conditions écologiques.

3/ g

1 2\ ‘ 3‘ 4 5 : 6 7 8 9 la componence

(| écosystémes aux producteurs primaires de type macrophytique

] écasystémés aux producteurs primaires detype planctonique

i lanctonique . (B/Pyn) (X, 1975 —
ig. 5.—Le temps de renouvellement de la blom_asse_ Z0op. E it :
11‘;3%7)5 dans des l:écosystc‘nnes de producteurs primaires de type ;t)lanctzgég;llgz;irles' iog

;2= teurs ‘primaires; 3 — consommateurs ;4
plancton total ; 2 — consomma L N
i ; b — rotiphéres c;; 6 — copépodes cy; copép 25
i e 4 cy; 9 — cladoceres cs. Doy

accroissements successif de 1’état de trophie écos.yster,mque. (en=
regist%ézs d;ns les limites méso-eutrophie — hypertrophie) detel‘éll'liltljlizlég
d’importantes modifications dans la structure des ressources nu e
‘des consommateurs planctoniques en entrainant, par‘ conseguen(%tla‘,o op
mutations correspondantes dans leur st/;ructurg et leul.rela,tlgns Iapré-
ques. Dans le processus de 1’évolution écosystemiques, Ja,lonn1 par LY
gression des producteurs primaires de type mafcrophythue et ta, pl(’gr 1; il
ration deceux planctonique, la structure trophique du zooplal_lcl_ozl da% i
sée dans deux niveaux, et dansles niveaux en 10 groups spécialis St Chiods
captage différencié sous rapport des dimensions ‘des particules nutr

met en évidence la dynamique descgn’dante dans le cas des groupes .:11;;:
phiques de type macroconsommateurs et ascenda;nt? ‘a.u cas des fx;lsons
paux group3s trophiques de type microconsommateurs [5] (chus a; Hrs
la mention que les termes de micro- et macroconsommateurs se rapporve
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aux dimensions des particules ingérées et non pas a la taille des consomma-
teurs).

Tenant compte du fait que les relations trophiques représentent le
principal mécanisme de la fonction d’autocontréle écosystémique, nous
considérons que les changements amples et complexes de nature structurale
et fonctionnelle portant sur le zooplancton lacustre du Delta du Danube
a partir de 1981 représentent la conséquence des mutations intervenues
dans le type mentionné des relations interspécifiques & la suite de 1'im-
pact humain dans I’eutrophisation.
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1. LE ROLE ECOLOGIQUE DU BACTERIOPLANCTON DANS
LE FONCTIONNEMENT DES ECOSYSTRMES AQUATIQUES

~

LACUSTRES DU DELTA DU DANUBE

2. L'INTERVENTION DE LA MICROFLORE BACTERIENNE
PLANCTONIQUE DANS LA REALISATION DE LA
CIRCULATION DE LA MATIRRE

DORINA NICOLESCU

Cette ¢lude fait parlie d’un cyele de travaux sur I'apport de la microflore bact¢-
rienne planctonique & la réalisation des principales fonctions des ecosystemes aqua-
tiques lacusties du Delta du Danube — le flux énergétique- (2), 1a circulation de
la matiére et I'autoréglage. 1 ’implication de la microllore bactérienne planctoni-
que dans la réalisation de la circulation de la matiére est mise en évidence tant par
la capacit¢ de dégradation et syntheése bactérienne que par intervention de grou-
pes spécialisés de bactéries a certaines ¢tapes du circuit biogéochimique des prin-
cipaux éléments,

La fonction de circulation de la matiere dans un écosystéme con-
siste dans la circulation, grice aux relations trophiques, des substances
nutritives (inorganiques et organiques) — & partir de la nourriture con-
sommée chez le consommateur — » apparaissant comme une résultante
d’interactions dynamiques entre les composants de la biocénose et entre
| ceux-ci et le biotope. Ainsi, les chaines trophiques représentent les voies
i ) principales du circuit biogéochimique. .

Dans ce contexte, I’intervention des micro-organismes dans le cir-
cuit biogéochimique est due & leur métabolisme méme, & toutes les réac-
tions biochimiques impliquées dans leur activité biologique — préldve-
ment des éléments biogénes de 1’environnement e la biosynthése eellu-
laire, D’existence des deux voies métaboliques parralléles — de dégra-
dation des différents composants de Penvironnement (par des réactions
géndratrices d’énergie) et des biosynthéses cellulaires (par des réactions
consommatrices d’énergie), étant done une nécessits.

La diversité des éléments nutritif utilisés par les bactéries, leur capa-
cité considérable de synthese, la disponibilité de s’adapter au type et &
la quantité des éléments nutritifs de l’environnement, selon le principe
de 'optimisation (tant dans I'utilisation des enzymes que des éléments
nutritifs) la. diversification des mécanismes enzymatiques et leur inten-
sité métabolique « exceptionnelle » [9] sont autant de particularités’ qui
font que les micro-organismes soient considérés comme 1'une des voies
majeures du circuit du carbone (tout particuliérement) et d’autres élément
principaux dans les écosystémes aquatiques,.

2.1. LES PROCESSUS DE DEGRADATION ET LA SYNTHESE BACTERIENNE

Par le processus de métabolisme, les bactéries détruisent les subs-
tances nutritives de l’environnement avec libération d’énergie, tout en
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fournissant des composants & méme d’étre utilisés comme bloes de cons-
truction pour Passemblage des macromolécules propres cellulair'es dans
le processus de Syntheése. Ainsi, la microflore bactérienne blanctonique des
écosystémes aquatiques du Delta duy Danube (écosystemes ayant un degré
avancé de trophie) décompose et minéralise une grande partie de l’lmmegse
quantité de matidre organique provenue bar la mort de lg composante bio-
tique (notamment algues planctoniques et macrophytes submersibles) et,
a la suite de Pinput.

I1 est connu que les écosystémes aquatiques lacustres dy Delta du
Danube [4] se caractérisent par de fortes « floraisons » d’a]gues_(a\'ec rem-
Placement rapide des bopulations), dans certaines zones el périodes — yn
développement abondant des macrophytes submers_ibles avec un cycle
plus long ou plus court de vie et un important input de maticre organique
et minérale dans les Périodes d’inondations ; tout ceci induit le développe-
ment d’une riche microflore bactérienne. planct onique décomposante, avee
une intense activitd métabolique. ;

La  dégradation microbienne aérobie de 1a matiére crganique! des
écosystémes aquatiques lacustres du Delta, du Danube a été étudice pen-

Tableau 1

Taux de la degradation bacterienne a‘robie de 1a matiére organique de la masse de I’ezn}l dans
les écosystemes aquatiques lacustres limites de variations, (Xg) — mg C org. oxydé/1/24h

Se—es TN ML) aniyetd i O I 5
SHce 1977 1978 1979
Lac
Rosu 0,005—0,259(0,079) 0,064—-0,260(0,084) 0,101—0,231(0,092)
Puiu 0,021-0,293(0,089) 0,018—0,277(0,057) 0,073—0,416(0,109)
Porcu 0,098—0,506(0, 084) 0,064-0,305(0,110) 0,198
1980 1981 1982
Matifa 0,003-0,715(0, 143) 0,005—1,626(0,181) 0,002—2,128(0,337)
Merheiu 0,006—0,924(0,218) 0,006—2,577(0,314) 0,008—2,004(0, 505)
1985 1986 1987
Rosu 0,218—-0,443(0, 282) 0,024-0,740(0, 110) 0,033—0,756(0,189)
Isac(ova) 0,009—0,464(0, 078) 0,090—1,271(0, 218)
Matita 0,014—0,383(0, 232) 0,090—0,549(0, 263)
Babina 0,099—0,354(0, 187) 0,026—0,213(0,081)
Biclinesti 0,235 0,110-0,143(0,128)
Bogdaproste 0,227——0,463(0,305)
Rosulet 0,025—0,644(0,283)
1991 & :
S b w0 " 109 ORI (3 e e s L o
Rosu 0,045—0,718(0,197)
Matita 0,007—2,134(0, 275)
Merheiu 0,004-1,417(0,253)
Porcu 0,000~0,314(0,237)
Tétaru 0,055-0,996(0, 315)
Lopatna 0,216—1 ,405(0,425)

\\_\..%

* moyenne géométrique annuelle

estimée A partir des données sur Ie conteny bactérien en O, déterming par des expérimentations
in situ (4), en appliquant la relation : 1 mg Oy/1 correspond 3 0,375 mg C/1.
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dant la période 1977 —1991 dans 14vécosuv~stémes dy: type Iacustre, par
Stapes.

Du tableay 1 I’on constate que Ja dégradation microbienne aéro-
bie dans 1a masse de 1’eau a liey 3 un taux situé dans des limiteg moyenneg
de : 0,057 —0,198 mg C/1/24 h pendant 1, période 19771979 (& Rosu, Puiy
Porcu) avee yn maximum atteint dang la mare de Poreu de 0,506 mgy/1/
24 h (1977) . 0,143 —2 128 mg C/1/24.h. pendant la. période 1980—1982
(dans les lacs Matita et Merheiu) avee up maximum atteint 3 Merhein
de 2,577 mg C/1/24 h (1981) ; 0,078 —0,305 mg C/1/24 h pendant g peri-
ode 1985 —1987 avec un maximum atteint 3 Tsae (ova) de 1,271 mg (/24 h
(1986) et 0,000—2,134 mg C/1/24 h en 1991 avec un maximum afteing 3
Matita de 2,627 mg (/] /24 h. A remarquer que les limites des valeurs par-
tielles sont trég larges, 1’action combinée de plusieurs facteurs y concon-
rrant : la température, la quantité 4’0, dans la masse de ’eau, la source
de carbone organique (exogéne — g séerétion des algues, le remplacement
des populations d’algues, la chute de la Inacrovégétation), 1a limitation
de activité métabolique microbienne pour Jeg densités trop élévées de
la microflore bactérienne méme.,

En général, Jes facteurs primordiayx qui déterminent Pintensité dy
métabolisme bactérien sont g quantité et la qualité de la substance organi-
que provenue par voie autochtone (le développement exponentiel et le dée-
lin rapide des Populations d’algues et 1a fin du cycle de vie des macrophytes
submersibles) oy par voie alochtone (en fonction delg, Période d’inondation).

L’analyse par étapes du taux annuel de dégradation bactérienne de
la substance organique de la masse de ’eau (tableay 2, fig. 1) présente les
aspects suivants :

— Pbendant la période 1977 —1979, 1a dégradation microbienne déter-
minée dans les Iacs Rosu, Puiu, Porey a conuu une intensité modeste par
rapport aux autreg étapes et écosystémes, avec une tendance de hausse
vers 1979, la mare de Porceu présentant 1o taux de degradation le plus élevé.
Ce phénomene est, g1 barticuliérement ayx faits que les lacs Rosu et Puiy

les producteurs Primaires étaient domingés par les Characeae qui couvraient

masse de ’eau seulement grice aux vents et auX vagues, venant s’ajou-
tér a celle produite la suite de la mort des éléments Planctoniques. Dang

brofondeur réduite du bassin ont facilité P’entrainement 'une quantité
accrue de matidre organique ay métabolisme bactérien de dégradation
dans Ja masse de Pean.

D’autre part, cependant, du fait deg mémes considérations (quan-
tité accrue de macrophytes submersibles, betite profondeur et une circu-
lation déficitaire de’eau), se sont produits, des dépots de sédiments consi-
dérables ;

— bendant la période 1980 —1982, nos recherches dans les Iacs Matita
et Merheiu ont mis en évidence les valeurs les plus élevées de 1 dégrada-
tion de Ia substance organique dans la masse de ’eau.
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Dégradation bactérienne
aquatiques lacustres d

 Tablean: 2

atrobie de la ﬁ,mtiére; organique de la m‘asbsc’dé i."é;_i.u,r_l_gns
u Delta du D_an,ube — ( organique oxydé/an’( IV—-X)

2 el A S 2 G- ) e BN B el TR
SR Gl s s ly 19787 S AGug e iy 1978 1o
A4S T gms t/lac * g/ms3 t/lac g/m?3 t/lac
Rosu 16,59 547 <17 64 706 19,32 676
' Puiu 18,69 41 D410 gah Ofiiised 22;89 - 549 -
- Poreu - 17,64 34 23,10 371 o4 58! Lunrliggs
1980 : 1981 FERTANY 1982
Matifa 30,03 450 38,01 570 70,77 991
Merheiu 45,78 1.007 65,94 1.385 106,05 2.015
1985 1986 : 1987
Rosu 59,22 2:139 23,10 - 901 39,69 1.230
Isac(ova) 16,38 311 45,78 1.145
Matita 148,72 . 731 55,23 994
: Babina: - 39,27 267 17,01 129
Biclanesti 49,35 163 26,88 116
Bogdaproste 64,05 333 b
Rosulet 59,43 437
1991
Rosu 41,37 1,177
Matita 57,75 784,7
. Merhein .. 53,13 939,7
Porcu 49,77 77 1
Titaru 66,15 ~21
Lopatna

89,25 . 1 '~10,8

macrophytes submersibles — ont induit une certaine dynamique de la
microflore bactérienne planctonique (3) et une intensification de Pactivité
métabolique de dégradation ; ‘ sflienne
= pendant la période 1985 —1987 » L'approche de 6 écosystemes lacus-
tres différenciés au point de vue des voies d’entrée de P’énergie dans 1’éco-
systéme (7) a permis, étant donné la plasticité du métabolisme bactérien,
de supposer’ deux motivations quant au quantum de dégradation bacté-
rienne aérobie ‘de la matiére organique dans la masse de 1’eau : o oD
a) son taux de dégradation est d au fait que dans'les lacs Rosu,
Matita, Isac(ova) 1a quantité de carbone organique provient du' phyto-
plancton & un pourcentage élevé de composants aisément dégradables
(méme des aminoacides) ; B

organique
détritus a

sants plus difficilement dé
rieure), le taux de dégrad
ments dans‘la masse ‘de 1’
dés) vu la proforideur réduite de ces lacs'; "

D GR190116, (1974
Royu, Matita, Merheiu (o
1a; plupart par

U ley

b) dans les lacs Biéecldnesti, Bogdaproste, Rosulet, olt le carbone
provient pour la plupart des macrophytes submersibles ou'de
u-dessous 'de 1'ile flottante (3 in pourcentage élevé' deé compo-
gradables et une vitesse de sédimentation supé-
ation est dft & I’entrainement & partir des sédi-

eau des restes organiques (partiellement dégra-

es données de référence obtenues “dans les lacs'
producteurs primaires sont représentés pour ;
les algues planctoniques), dansTes mares de Porcu, Topatna
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et Tdtaru (ou prédominent les macrophytes submersibles mosaiqués pé-
riodiquement par des développements d’algues), le tm&x de la dégradatlo_n
bactérienne est’ plus élevé les mares de Lopatna et Tdtaru. Un cas parti-
culier le constitue la mare de Porcu ou les micro-organismes choisissent,
probablement, la voie, anaérobie aussi dans le déroulement de leur mét.a—
bolisme, vu les conditions d’hypoxie existantes dans certaines périodes;

- — une comparaison entre les périodes 1977—1979, 1985 —1987 et
I’année 1991, dans le lac Rosu (fig. 2), met en évidence la haussg du taux
de destruction bactérienne aérobie dans la masse de 1’eau parallélement &
la modification de la structure des producteurs pri.maires (disparition des
Characeae et prédominance des algues 'planctoniques).

¢

17,85

Jrosy @@

1976 1985-1991

-1973 1987 Fig. 2. — Dynamique mulliannuelle du
st taux de la dégradation ‘bactérienne
; aérobic.

g

On peut dire quel’évolution dansle temps dela Struct,l'l;re qugntitafcive
et surtout qualitative des biocénoses a engendré, a part 1 evolu_tlo’n quan-
titative de la microflore baectérienne plapctomque [3], a.usm\l a»da;pta~
tion du métabolisme des associations bactérlenqes a la nature et & la dl\’eI"-
sité des. éléments nutritifs del’environnement, a la diversification des, mg_‘
canismes enzymatiques bactériens par rapport a ceux-ci,

En ensemble, le r6le de « décomposant » de la microflore bactérienpe
est depuis longtemps reconnu. Cependant, la quantlt,leatmn Aglobalg de
la dégradation de la matiére organique de la massé de 1’eau, grace au a:lz-'
térioplancton, réalisée pour la premiére fois en, ,R\ouma,me ] 1 Qccgmsmnd e
ces recherches, peut expliquer biens des phénoménes de, I'éyolution  des
écosystémes aquatiques. deltaiques. De la sorte, syl on ana.lysg 2 €cosys-
temes aquatiques du delta maritime (tableau 2), jeunes, au point d? V,“}’
histo‘r_i.qule, a gavoir le lac Rosu, (l_,e plus jeune) et la ma_lje_de .Po_rcg, 81 ‘}_le ?}
des degrés différents . d’eutrophie et ayant des superficies ])_(31}& ’\dlll,. ,OE
comparables (respectivement 1375 ha et 100 ha), le fait que gla.‘ce <b ac 117
vité microbienne une - quantité de 547 (1977) — 2132 (1985) t. C m:g./a,n e
34 (1977)+ 83 (1979). t. O org./an est oxydée dans }a, masge de 1 eal _gp_@
t.ifjep_ourduoi ces éecosysteémes (bien que caractérisés par une production

primaire exceptionnelle) ne se sont pas colmatés au point d'e vue, biolo-.
gique. D’autre part, les. producteurs primaires auraient épuigé sous peu.

les éléments nutritifs existants dans 1’écosystéme (malgré 1'apport pe(x;—
manent du Danube) si la microflore bactérienne dal?s les LIOCessus de mléi -
ralisation de la matiére, organique n’avait pas remis en clrgulat:lon ces €lé-
ments nutritifs. Ce point de vue acquiert davantage du poids si nous nous

retoyrnons vers les lacs Matita et Merheiu (tableau 2), parmi les plus ages
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lacs deltaiques étudiés, ol la dégradation microbienne oxydative dans la
masse de I’eau aboutit dans les périodes de développement maximum des
producteurs primaires planctoniques (1982) & 991 et respectivement 2015
t. C org. oxydé/an.

Ce n’est, certes, qu'un aspect (bien qu’essentiel) de la dégradation
microbienne, sans approcher les dégradations dans des conditions d’anaé-
robiose (qui peuvent apparaitre pendant certaines périodes) tout comme,
les dégradations qui ont lieu rapidement ou 3 des étapes historiques dans
les sédiments.

Au début de I’étude nous avons montré que l'intervention de la
microflore hactérienne dans la circulation de la matiére se fonde sur la
relation nourriture consommée — consommateurs; le fait d’avoir déta-
il1é ’aspect de dégradation microbienne de la matiére organique est jus-
tifié par ceci qu’ilreprésente 1'une des voies du métabolisme bactérien dans
la production d’éléments nutritifs et énergie pour les propres synthéses
cellulaires, avec les résultats bénéfiques présentés pour 1'écosystéme —
la remise en circulation des éléments nutritifs.

La biosynthese des constituants cellulaires est conditionnée par
la présence dans ’environnement d’une source adéquate d’énergie et de
quantités convenables de composés ayant un poids moléculaire petit, uti-
lisés comme précurseurs ou comme matériaux de construction dans la
biosyntheése [9]. La grande variété des éléments nutritifs existants dans
les écosystémes aquatiques, inorganiques et organiques, résultés de la dé-
gradation bactérienne, comme produits d’excrétion ou i la suite de pro-
cessus chimiques, permet aux micro-organismes, grace aux mécanismes
de contréle coordonateurs de la biosyntheése de chaque composant cellu-
laire, de mettre en ordre 'utilisation de ceux-ci selon le principe de 'opti-
misation. Ainsi, la présence dans ’environnement de sacchars, aminoaci-
des détermine leur utilisation immédiate, les bactéries ne synthétisant
que ce produit qui leur est nécessaire 4 un moment donné et qu’elles trou-
vent tel quel dans Venvironnement ; ils sont produits par les micro-orga-
nismes & partir de pétites molécules accessible existantes dans P’enviro-
nnement.

La nature des producteurs primaires, la structure quantitative et
qualitative des algues planctoniques, la structure du zooplancton des éco-
systémes lacustres du Delta du Danube, y compris la composition phy-
sico-chimique de I’eau ont déterminé I’évolution de la microflore bacte-
rienne planctonique. Bo Riemann, 1982, montre qu’une grande impor-
tance dans le flux du carbone dans les écosystémes aquatiques est détenue
par la captation par les micro-organismes du carbone organique extrace-
llulaire (EOC) produit par les algues planctoniques dans la période de eroi-
ssance exponnentielle, quoique ce ne soit qu’un processus mineur (envi-
ron 309,) par rapport & leur sénescence [5]. Il est & supposer que cet argu-
ment justifie une fois de plus les valeurs élevées des parameétres du bac-
térioplancton [2] dans les écosystémes o1 la production primaire est assu-
rée par le phytoplancton. Les bactéries utilisent d’une maniore efficace
les éléments nutritifs de lenvironnement, le carbone ayant la majeure
contribution dans la synthése de la biomasse propre (509, du poids sec);
d’ailleurs, les autres éléments principaux — D’azote et le phosphore — ont
un taux de participation supérieur par rapport 3 d’autres organismes (res-
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