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NOUVELLES ESPECES D’ORIBATES DU VENEZUELA
(ACARI: ORIBATEI)

MAGDA CALUGAR

The article describes two new species for science of the Family Oribatellidac
(Lamellobates nilidus n.sp and Oribalella jucunda n.sp) discovered in Venezuela
(1ég Decu V.).

Cette étude est consacrée a la description de deux nouvelles espéces
de la famille Oribatellidae Jaco‘f 1925 (Acari: Oribater ) provenant du
Vénézuela*.

1. LAMELLOBATES NITIDUS n.sp.

Matériel étudié. Sept adultes ont été récoltés en novembre 1982, de
la litiére de la forét tropicale du Parc National Rancho Grande (Pro-
vince Aragua).

Tous les exemplaires ont servi & la description (série syntyplque) et
sont déposés chez 1’auteur.

Dimenstons. Idiosoma : 1, — 266 pm; 1 — 180 pm. Volet génital:
L — 37 ym; 1 — 24 ym. Volet anal: T — 31 pm; 1 — 28 um. Poils du
prodorsum : sensillus — 48 um; rostral — 40 pm; lamellaire — 43 pm;
interlamellaire — 99 um. Poils du notogaster : te — 37 ym p, — 24 pm.

Morphologie. La couleur est brune-jaunitre. Te tégument est
«dépourvu de microsculpture, excepté la région épimérique, qui est ornée
d’un réseau polygonal. -

Prodorsum avec un rostre qui a deux cornicules disposés latérale-
ment (fig. 1a, 1 b, 2). Les poils rostraux barbelés sur leur bord antiaxial
ont une position postérolatérale comme la plupart des Oribatellidae.
D’ailleurs, ils ne sont visibles qu’en examinant l'animal de profil. Les
lamelles arquées ont I’habitus caractéristique du genre. A noter que
chaque lamelle a deux cuspis, dont celui paraxial est plus développé
que ’autre. Entre les lamelles il y a, aussi, deux petites formations, c¢’est-
a-dire des rubans étroits et fins de nature chitineuse, dont 'un est demi-
circulaire. Ce dernier assure une jonction légeére entre les lamelles. Les
poils lamellaires droits, épais et barbelés s’insérent entre les deux cuspis.
Les poils interlamellaires peu convergents et barbelés sont disposés sur
le bord extérieur des lamelles. Chaque poil 8’articule dans ’angle formé
par la bothridie avec la base de la lamelle. La bothridie est semblable &
celle des autres Lamellobates. Les sengillus sont peu convergents, fusiformes
et rugueux.

Le notogaster demi-oval a la suture dorsoséjugale acuminée vers
Pavant (fig. 1 a). Les ptéromorphes minces ont les bords courbés vers
le ventre et leur pointe antéro-latérale bifidée. Il y a neuf paires de poils

* I1 m’est agréable de remercier le Dr. V. Decu, qui a collecté ce matériel.
L —longueur; 1— largeur.
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4 MAGDA CALUGAR 2

notogastraux fins et lisses, qui rappellent ceux de L. hauseri Mahunka,
1977. Comme les autres especes du genre les poils p sont plus courts que
les autres. Les quatre paires de pores sont & peine discernables. Les
Ivrifissures ¢m sont situées latéralement, & ’avant du poil 7.

R\ ?//»f[ 1.5“3
4 FEDY

\;;

Fig. 1. — Lamellobates nitidus n.
sp., adulte : a. Corps, vue dorsale.
b. Rostrum, vue dorsale.
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Fig. 2. — Lamellobales nilidus n.sp., adulte, corps, vue latérale.

La partie latérale du podosoma fait remarquer le tutorium, qui est
comme une caréne longue et pointue & Vavant (fig. 2). La dent génale,
assez étroite, protége latéralement le camérostome. Le pédotectum I

, tation ; rostre avec une paire de corni-
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est une lame élargie, disposée obliquement et avec la pointe libre arron-
die. Par contre, le pédotectum II est réduit et a le sommet arrondi. A
cOté, il y a le custodium, quiest moins distinet. Le sommet du discidium,
bien visible, est aigu. Toutes ces der-
nieres formations ne sont observables
que par ’examen de la partie ventrale
a cause des ptéromorphes (fig. 3).
En méme temps, sur la partie
ventrale on voit les apodémes, courts,
disposés obliquement. Les épimeéres
bien individualisés ont des poils
lisses sauf 1c¢ qui est un peu barbelé.
La formule des poils épimériques
parait donc étre (3 —1 — 2 — 2).
Il existe de chaque coté six poils
génitaux, un poil aggénital, deux
poils adanaux et deux poils anaux.
Tous sont fins, lisses et ont une dispo-
sition qui semble étre commune aux
espéces connues de ce genre. La lyri-
fissure iad, difficilement observable,
est tangente & l’anneau périanal.
Les pattes sont monodactyles.
Observation. Cette espéce dif-
fere des autres cing especes, déja
décrites du genre Lamellobates Ham-
mer, 1958 par ’ensemble des carac-
téres suivants : corps sans ornemen-

cules; lamelles péculiares ; les cuspis Fig. 3.— Lamellobales nilidus mn.sp.,
g t . ¢ adulte, corps, vue ventrale.
paraaxiaux les plus développés; sen-

sillus fusiformes et rugueux; neuf paires de poils notogastraux fing et
lisses ; pédotectum IT arrondi.

2. ORIBATELLA JUCUNDA n.sp.

Matériel étudié. Deux adultes récoltés en novembre 1982, de la
litiere de la forét tropicale du Parc National Rancho-Grande (Province
Aragua) sont déposés chez Dauteur.

Dimensions. Idiosoma: L — 410 pm; 1 — 260 pm. Volet génital:
L —37 pym; 1 — 31 ym; Volet anal: L — 43 ym, 1 — 35 um. Poils du
prodorsum : sensillus — 77 pm; rostral — 82 pm; lamellaire — 98 pm;
interlamellaire — 167 pm. Poils du notogaster: 80 — 86 pm, sauf ps,
et p8g — 30 pm.

Morphologie. La couleur est brune a reflets rouges.

Le tegument a une cuticule & fossettes, excepté celui de la région
épimérique, qui a des ornementations polygonaux.

sl




6 MAGDA CALUGAR 4

Le prodorsum présente le rostre pourvu d’une incision profonde.
Le rostre est si courbé en bas, qu-il n’est visible que par Pexamen de
P’animal de profil (fig. 4a, 5, 6 a). Les poils rostraux sont longs, conver-
gents et barbelés latéralement (fig. 5). Les lamelles disposées presque

Fig. 4. — Oribalella jucunda n.sp., adulet
a. Corps, vue dorsale. b. Sensillus.
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Fig. 5. — Oribalella jucunda n.sp., adul'e, corps, vue latérale. Fig. 6. — Oribatella jucun-
da n.sp., adulte, détails:
a. Extremité du rostre. b.
Tutorium. c. Dent génale.

parallélement ont leur bord intérieur entiérement séparé en longueur.
Cependant, les lamelles & leur base sont unies par un pont étroit et
concave. Chaque lamelle a deux cuspis longs et inégaux, dont celui anti-
axial le plus grand est muni d'une dent situé extérieurement. Les
poils lamellaires robustes et droits sont plutot rugueux que barbelés.
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Leur origine est entre les cuspis. Les poils interlamellaires droits et
aussi rugueux sont fixés sur les parties basales des lamelles. Tous les
poils mentionnés dépassent en longueur le prodorsum. Les bothridies
orientées vers l'avant sont presque cachées sous les ptéromorphes. Le
sensillus fusiforme et rugueux a des pédicelles fléchies en avant (fig. 4b)

Le notogaster a la suture dorsoséjugale droite (fig. 4 a). Les ptéro-
morphes sont grandes, courbées vers le ventre et avee le bord antérieur
nettement dentelé. Leur surface est peu nervée. Ily a 11 paires de poils
notogastraux de taille inégale, peu courbés en bas, pourvus de rugosités
pareilles & celles des poils la et in. Ils sont semblables & ceux de O.
serrata Balogh and Mahunka, 1969, a part les poils p, et p; qui sont
plus courts. Tous les poils sont orientés latéralement, sauf les poils #,
qui sont dirigés vers I’avant et les poils p;, vers l'arriere. Les lyrifissures
tm sont disposées longitudinalement, en arriére des poils te.

Le systéme octotaxique noto-
gastral est représenté par quatre
paires d’aires poreuses arrondies
et inegales. C’est l'aire Ae, qui
est la plus grande.

Quant aux aires poreuses
sousalaires, elles ne sont bien visi-
bles qu’en observant l’animal de
profil.

La partie latérale du podo-
soma meten relief surtout les carac-
teres suivants: tutorium comme
une lame allongée avec le bout libre
élargi et denté; dent génale bifen-
due, grande et orientée vers ’avant;
pédotectum I comme une lame dis-
posée obliquement, large et sinueuse
(fig. 5,6 b, 6 c).

Sur la partie ventrale, on
voit pédotectum II, le custodium
et le discidium qui n’ont rien %
part par rapport aux autres espe-
ces d'Oribatella (fig. 7).

Les apodémes saillants mar-
quent bien les épimeres. Les poils
épimériques barbelés sont les plus
longs poils ventraux.Parmi eux,on
disting"ue le 1)Oi1 4c qui est le })IUS Fig. 7. — Oribatella jucunda n.sp., adulte,

- corps, vue ventrale.
long, touchant le pédotectum I,
comme celui de la plupart des Oribatella. La formule des poils épimériques
est (3—2—3—3), donc il y a un poil supplémentaire sur Pépimére I7.

Les volets génitaux ont six paires de poils effilés et disposés ecircu-
lairement. Il existe une paire de poils aggénitaux petits et lisses. Les
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trois paires de poils adanaux peu barbelés se trouvent a larriére de la
lyrifissure dad. Les deux paires de poils anaux sont fins et barbelés.

Les pattes sont monodactyles.

Observation. La nouvelle espéce differe des autres espéces du genre
Oribatella Banks, 1895 par les caractéres suivants : rostre trés courbé en
bas a une incision ; cuspis éloignés, celui antiaxial plus grand que l'autre
et muni, latéralement, d'une dent; sensillus fusiforme, rugueux avec
un pédicelle fléchi en avant; 11 paires de poils longs et rugueux sauf les
paires de poils p (spécialement ceux du p, quisont treés courts et }1sses);
aspect particulaire du tutorium et de la dent génale; lyrifissure dad sur
un alignement de poils adanaux ; pattes monodactyles.

BIBLIOGRAPHIE

. Balogh J., 1972, The Oribatid Genera of the World. Akad. Kiado. Budapest, 1 — 188.

Balogh J. and Mahunka S., 1969, Acta Zool. Acad. Sci. Hung., 15, 1—2, 1 —21.

. Balogh J. and Mahunka S., 1977, Acta Zool. Acad. Sci. Hung., 23, 3 — 4, 247 — 265.

. Balogh J. and Mahunka S., 1979, Acta Zool. Acad. Sci. Hung., 25, 1 — 2, 35— 60.

Bernini I¥., 1978, Redia, 61, 503 — 538.

. Csiszar J., 1961, Acta Zool. ITung., 7, 345 — 366.

Fernandez N. A. et Alzuet A. B., 1978, Rev. Soc. Ent. Argentina, 37, 1 — 4, 61-—65.

. Fujikawa T., 1972, Insecta Matsumurana Journ. Fac. Agric. Hokkaido Univ., 35, 3,
127 —183.

9. Hammer M., 1958, Biol. Skr. Dan. Vid. Selsk., 10, 1, 1—127.

10. Hammer M., 1961, Biol. Skr. Dan. Vid. Selsk., 13, 1, 1—157.

11. Hammer M., 1962, Biol. Skr. Dan. Vid. Selsk., 13, 2, 1—97.

12. Hammer M.; 1962, Biol. Skr. Dan. Vid. Selsk., 13, 3, 1—35.

13. Krivolutskii- D. A., 1975, Opredelileli Obilaiushcikh v pocive Kleschchcey, Nauka, Moskva,
© 1-—=3717. :

14. Mahunka S., 1977, Revue Suisse Zool., 8%, 1, 247—274.

15. Mahunka S., 1969, Acarologia, 21, 1, 133—142.

16. Mahunka S., 1983, Revue Suisse Zool., 90, 2, 269—298.

17. Perez — Inigo C. et Baggio D., 1985, Acarologia, 26, 2 : 183—199.

18. Woolley A. T., 1958, Trans. American Microscop. Soc., 77, 2, 135—145.

NS TN WD R

Centre de recherches biologiques
Iasi, Calea 23 August 20A

Recu le 17 mai 1986

MALLOMONAS TRUMMENSIS CRONBERG (SYNURA-

CEAE, CHRYSOPHYCEAE) IN ROMANIA : ELECTRON
MICROSCOPICAL STUDY OF SILICA ARMOUR

LEONTIN STEFAN PETERFI and LAURA MOMEU

The silica armour of Mallomonas trummensis Cronberg ( Synuraceae, Chrysophyceae)
has been reinvestigated by transmission electron microscopy and described in
detail. New findings are added to its first description. The species was sampled
from populations occurring in the eutrophic ponds of Sintionlunca (S1. Gheorghe,
Transylvania) ; it has not been recorded in Romania so far. Differences and possible
relationships with other species are also discussed.

Plankton samples collected in April 1982, from the eutrophic ponds
of Sintionlunca, south-eastern Transylvania near Sf. Gheorghe, revealed
the occurrence of a relatively small Mallomonas species with anterior
bristles. According to its fine structural pattern the species could be
readily identified as Mallomonas trummensis Cronberg, described in 1975
in Sweden (1). To our knowledge, it has subsequently been recorded in
gzainam(%?, Holland and Japan, on the evidence of a few scales only (4),

, (8).

The samples containing this species were collected with a No. 28
plankton net and preserved in 49, neutral formalin. A small amount of
cell suspension, repeatedly washed in distilled water, was dropped on
formvar-coated grids and dried. The observations were carried out directly
under a Tesla BS-100 transmission electron microscope.

- ULTRASTRUCTURE OF SCALES AND BRISTLES

. The cells are relatively small, 14—16 ym long and 5—6 pm wide
(without bristles), elongate ovoid to almost cylindrical, bearing bristles
on their anterior end only. The cell armour consists of scales and bristles.
The scales are of three types : anterior bristle-bearing scales, body scales
and rear scales (Figs 1,2). All the scales are of tripartite pattern, consisting
of dome, shield and flange. The dome is always absent in the rear and
non-bristle-bearing body scales, but a well developed V-rib is present in
all scales. The basic pattern of scales can be traced in all scale types :
finely perforated basal plate with a more or less developed secondary
layer of ribs and raised dots.

The anterior scales differ somewhatin their shape and struc-
ture according to their location. The scales surrounding the flagellum — the
so-called collar scales — (Fig. 5) arerounded rhomboidal, slightly asymme-
trical, with a relatively small but prominent dome; the shield of such
scales has no secondary layer (ornamentation). In some respect these
scales are very similar to those of Mallomonas tonsurata. The collar scales
bear short, unilaterally serrated bristles forming a front tuft (Figs 1, 2, 5).
The scales situated next to the collar ones display a large dome (F'igs
4—6) covered with small raised conical papillae ; their shield is decorated

REV. ROUM. BIOL. — BIOL. ANIM., TOME 32, N° 1, P. 9—11, BUCAREST, 1987



10 LEONTIN STEFAN PETERFI 2

with 57 transversal ribs. These scales are provided with longer bristles
which are serrated towards their distal ends only.

The body scales are elliptical or slightly rounded rhomboidal.
They lack the dome, instead the thin basal plate is anteriorly ornamented
with 2—3 rows of raised dots, running parallel to the rim of scales. The
shield is readily provided with 4—7 transverse, sometimes slightly oblique,
parallel ribs (Figs 5, 7).

Therear scales are similar to the body ones, except for being
smaller, less elaborate and possessing short, conical spikes (Figs 1—3).
The shield of the rearmost scales is smooth, without ribs or any other
structures (Fig. 3).

Dimensions : 3—4 pm in length and 2—3 upm in breadth; the
bristle-bearing scales are the largest.

The bristles are distributed in the anterior third of the cell.
They are of two, slightly different types. There are about 8 short (up to
10 pm) unilaterally serrated front-bristles attached to the collar scales and
forming an anterior tuft (KFigs 1, 5). The next row of scales with dome
exhibits longer bristles, up to 18 —20 pm in length, which are serrated
only towards their distal end. The long bristles are terminated in long,
slender tips (Fig. 1). Some of the cells (Fig. 5) lost the long Dbristles,
exhibiting the front tuft only.

TAXONOMICAL REMARKS

Mallomonas trummensis was described by Cronberg in 1975 ((1),
p. 69, Figs 1—2) using both transmission and scanning electron micro-
scopes. Some of her micrographs were republished in 1980 ((2), Figs
108 — 111). Direct micrographs and carbon replicas of scales labelled by
Takahashi ((8), Figs 87, 88, 90, 94) as Mallomonas tonsurata, according
to their pattern, undoubtedly belong to Cronberg’s species. Roijackers ((7),
p. 184, Fig. 28) recorded Mallomonas trummensis from Holland, on the
evidence of a single body scale. The Canadian records of Nicholls ((4),
p. 106, Figs 63, 64) were similarly based on isolated scales.

Recently, Kling and Kristiansen ((3), p. 279, Fig. 43) have published
some Mallomonas scales from Canada, provisionally identified as M.
trummensis. A closer examination of the micrographs showed that they
undoubtedly belong to Mallomonas robuste (Matvienko) Péterfi et Momeu
((6) .p. 141 — 143, Figs 8—9, 12, 16).

Mallomonas trummensis somewhat resembles M. tonsurata, having
only bristles restricted to the anterior portion of the cells and occurring
in habitats with similar trophic status. Nevertheless, it readily differs in
the structure of scales, decorated with a few transverse ribs on the
shield.

It is worth mentioning that both spacies p ossess two types of bristles.
The differences in the structural pattern of bristles are evident by close
examination only. Collar and rearmost scales of Mallomonas trummensis
sometimes lack the ribbed pattern, therefore isolated scales of these types
might be misleading and eventually mistaken for M. tonsuratw.

i

Figs 1—3. Mallomonas trummensis Cronberg (direct electron micrographs). 1,2. Whole cell ‘ar-

mours showing the distribution and variation ol scales and bhristles : anterior, body and rear

scales ; the front tuft of short bristles surrounded by longer ones, X 5,200 ; X 4,»1()‘&). 3. Rear
scales wilh short spikes, but lacking lransverse ribs, x 16,000.




Figs 4—7. Mallomonas (rummensis Cronberg (direct electron micrographs). 4. Part of anterior

scales showing the structure of dome and shield, x20,000. 5. Whole cell armour with short

bristles only, showing the variation of scales, X 7,200. 6. Anterior body scale with bristle,

% 10,000. 7 Part of domeless body scales, showing the structure of shield and flange,
) % 20,000.
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Cronberg’s species should be compared with Mallomonas portae-
-ferrae Péterfi et Asmund (5), having a somewhat similar fine structural
pattern of scales, i. e. shield decorated with transverse ribs. However,
the latter species (5) markedly differs in having cells and scales about
twice as large and bristles distributed over the whole cell. The shield of
M. portae-ferreae has 7—12 transverse ribs.

ECOLOGICAL PREFERENCES

Mallomonas trummensis has seemingly a wide distribution though up
to the present it has been recorded only in Canada (North Wildeat Lake,
Echo Lake and Pine Lake (4)), Holland (Lake Geuldert (7)), Japan (8)
and Sweden (Lake Trummen, Sédra Bergundasjon, Ryssbysion (1)).

The Romanian populations of Mallomonas trummensis have been
found in small eutrophic ponds. The sampling sites, formerly old river beds
of the “Riu Negru”, are partly overgrown, during summer, by a typical
eutrophic vegetation consisting of Glyceria mazima, Sagittaria sagittifolia,
Schoenoplectus lacustris, Alopecurus aequalis, Oenanthe aquatica, Pota-
mogeton gramineus and Nuphar lutewm. The phytoplankton is characterized
mainly by euglenoid flagellates and chlorococcalean algae ; in spring the
algal community is usually dominated by dinoflagellates and scally chry-
somonads.

In Sweden this species was found under ice (t = 0.5 — 2.8°C), from
February to April. The Romanian populations were recorded at tempera-
tures which did not exceed 12°C, in April 1982.

According to Cronberg (1), all lakes in which Mallomonas trummensis
has been identified are highly eutrophic and polluted to a certain degree.
The Romanian sampling sites are equally eutrophic and somewhat polluted
by cattle.

The pH of waters in all findings was almost neutral, ranging be-
tween 7.0 and 7.5.
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LES NOUVEAUX GREOCODES DE LA ROUMANIE AVEC
I’EXEMPLE DE LA DISTRIBUTION GEOGRAPHIQUE
DE L’ESPRCE HEPTATOMA PELLUCENS T.
(DIPTERA, TABANIDAE)

ANDY Z. LEHRER

IFor the Romanian biogeographical research and analysis, there are given the actual
geocodes of the districts from Romania and there are presented the geographical
distribution of the species Heptatoma pellucens F. (Diptera, Tabanidae) in the UTM
grid.

En plus du réseau cartographique & mailles rectangulaires Univer-
sal Transverse Mercator (U. T. M.) comme systéme de référence géogra-
phique, quelques pays ou projets scientifiques utilisent aussi un deuxiéme
systéme de représentation des surfaces territoriales. Ce dernier cherclie #
indiquer la hiérarchie des sousdivisions politiques-administratives du
monde, en se constituant implicitement dans un moyen de vérification
des coordonnées kilométriques U. T. M. En méme temps, il élimine les
confusions qui surgissent souvent & cause soit de I'abondance des loca-
lités homonymes d'un méme pays ou des pays différents, soit de 1%6ti-
quetage négligent et elliptique des collections ou, au contraire, trop
pédant et chargé d’informations détaillées, mais inutiles, qui n’ont pas de
place sur les étiquettes de dimensions normales. L’association de ces deux
systémes conduit done & un repérage simple du lieu de la recherchs scien-
tifique et & son correcte transposition sur les cartes aréalographiques.

Jusqu’d present il y a un certain nombre de variantes qui refldtent
les unités territoriales. Clayton (1971) rappelle celle utilisée par les pays
de N.A.T.O. qui @s based upon continents and regional subdivisions in @
three-stage hierarchy (p. 6), la version récente du code U. D. C., le Geo-
Code élaboré par Sydney Gould (Connecticut Agricultural Experimental
Station) et le systeme trés sophistiqué Global Reference Code (G. R. C.)
inventé par D. Piacesi et R. A. Creighton (Smithsonian Institution) en
1969, qui est basé sur le pouvoir de la mémoire et du calcul d’un com-
puter. -

Les projets biogéographiques internationaux actuels ontYadopté le
Géo-Code de Gould a cause de sa logique et de son caractére bien
attractif. Btant en usage pour les problémes économigues sur cartes per-
forées, il sert maintenant pour identification des unités et des sous-
unités administratives seulement & 'aide de 4 lettres de 'alphabet latin,
en utilisant donc un minimum de colonnes d’une carte & 80 colonnes.
Ainsi, la premiére lettre du code est attribuée au continent (« M» pour
PEurope), la deuxiéme & la sous-zone continentale (aux groupes de pays),
la troisieme & un pays et la derniére pour designer le district, le canton,
la region ete. .

D’aprés cette formule, J. Heath (le premier Seecrétaire général du
projet de la Cartographie des Invertébrés Huropéens alias The Kuropean
Invertebrate Swurvey ou Erfassung der Buropdischen Wirbellosen ; Promoteur
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géographique du hématophage Heptatoma pellucens F. (Tabanidae). Rond

données tirées de la litérature (Parvuy,

donntes incdites de I'auteur. Orig.

i ANBY 2 TR LES NOUVEAUX GEOCODES DE LA ROUMANIE
4 D . >
et Président d’honneur : le Prof. Dr. Jean Leclercq — Belgique) a établi TR,
en 1973 les géocodes des pays europdéens, & savoir : e
Albanie MZAE Luxembourg MOMZ RS
Autriche MYDE Monaco MXKK RO
Belgique MOME Norvege MLAE NS ROE
Bulgarie MVIE Pologne MUBE i
‘Chypre MZVE Portugal MSDE L LA
Creéte - MZUI R. D. Allemande MPFE e AE ‘
Danemark MLGE R. F. Allemagne MPDE T !
Espagne MSFE Roumanie MVCE ]
Finlande MLIE Suéde MLCE - AN N
France MODE Suisse MTEE SEE = é
Grece MZGE Tchécoslovaquie MUHE o) - AP ‘
Hollande MOQE Turquie MZCE 1 i 0}
Hongrie MYFE  U.R.S.S.(p.europ.) MCEE s AN 14
Ttalie MXEE Yougoslavie MVAE | T ¢ i
Dans le cadre du projet C.LE./E.I.S./E.E.W., qui a été reconnu - S aSvvaps 13 -
par 1'Union Internationale des Sciences Biologiques (I.U.B.S.) en 1976, & : T I
Bangalore, comme une « Commission of Invertebrate Survey within the : SHEdARE NS
Division of Zoology », nous avons adopté les géocodes de Gould (Lehrer, b g v
1977) pour les districtes existants jusqu’a la fin de l’année 1980. Mais, D
par suite de la réorganisation administrative-territoriale de la Roumanie, : ] "f’ '
apres le Decret du Conseil d’Etat no. 15 du 23 janvier 1981, le nombre ZEIESE 2 AR
et la position de certains de ceux-ci ont été modifiés. En conséquence, & é
nous avons été obligés de formuler les nouveaux géocodes (fig. 1), con- K% % F
formes et fonctionnels pour les futures recherches et analyses biogéogra- EX3 B e
phiques roumaines. Ils sont : ETRIT K :35
2 T > Ear ¢
Alba MVMX  Hunedoara MVQL 0 ) 3 e
Arad MVMS Talomita MVRQ )_.ﬁ_‘ e =
Arges MVRO = Iagi MVNM % 1%& by
Baciu MVNQ  Maramures MVML =
Bihor MVMO  Mehedinti MVQT 5 < .
Bistrita-Nasdud MVMQ  Mures MVMU
Botogani MVNL  Neam MVNP . T TR TN
Bragov MVNS Olt MVQV : ek
Briila MVRN  Prahova MVRL NAZCaNENE &
Buziu MVRM  Satu Mare MVMK T 14
Carag-Severin MVQO  Silaj MVMP adN »SHENE o
Cdldragi MVRU Sibiu MVMY T SS S
Cluj MVMT  Suceava MVNK | RS H = X
Constanta MVRV Teleorman MVRS | N W AP e
Covasna MVNT  Timig MVQK ; J - E
Dimbovita MVRK  Tulcea MVRR o
Dolj MVQU  Vaslui MVNR i 1 )
Galati MVNYV Vilcea MVQQ 1 B e
Giurgiu MVRT  Vrancea MVNU ol NG
Gor; MVQP  Sectorul Agricol Ifoy MVRP 1 &JN_L}LL‘%:F&
Harghita MVNO  municipinl Bucuregti1 MVRP L 35158151515

1982); ronds tout noirs:

vide; données tirées de la littérature non-confirmées par aprés (Thalhcmmer, 1918); triangle noir:

Fig. 1.—Les géocodes actuels de la Roumanie et la distribution




16 ANDY Z. LEHRER 4

Nous illustrerons plus bas la nécessité des géocodes par la disper-
sion du diptére Heptaloma pellucens F. de la famille Tabanidae (fig. 1).
Ce hématophage, considéré comme « probable » en Roumanie (Dinulescu,
1958), a été signalé et identifié dans les carrés U. T. M. de 10 x 10 km
suivants : fikdi :

ER 34 — s.Blajova, com. Nitchidorf, j. Timiy (MVQK) — 2 @, 25. VIII.
1984.

ER 3 — com. Cheveregu Mare, j. Timis (MVQK) — 5 @, 18. VIII.
1984.

ER 61 — Regita, j. Carag-Severin (MVQO) — (Hezatoma pellucens F.
— Thalhammer, 1918).

ER 86 — com. Birna, j. Timis (MVQK) — 1 @, 22.VIII.1984.

BR 97 — com. Figet, j. Timis (MVQK) — 2 @, 23.VIII1.1984.

ER 98 — s. Zorani, com. Margina, j. Timiy (MVQK) — 7 @, 24, VIII.
1984.

GS03/13 — Aiud, j. Alba (MVMX) — 2 @,18.VIII. 1980 (PArvu, 1982).

ML 08 — Sugas, com. Valea Crigului, j. Covasna (MVNT)-—1 2,
8.VII.1985.

NL 29 — com. Buciumeni, j. Galati (MVNV) — 2 Q, 26.VII.1984.

NL 39 — s. Tdlpigi, com. Ghidigeni, j. Galati (MVNV) — 3 @, 29.VII.
1984.

Une mention superficielle sur les étiquettes de collection, par exem-
ple seulement le village ou la commune, sans autres renseignements
géographiques, conduit a ’impossibilité d’indiquer et représenter laire
de l’espéce. Car, la commune Figet se trouve dans six districts (Alba,
Baecdu, Dolj, Iagi, Prahova, Timis) et la commune Buciumeni dans
autres six districts (Dimbovita, Galati, Caldragi, Sectorul Agricol Ilfgv,
Suceava, Vilcea) ete. Clest la raison pour laquelle les coordonnées
U. T. M. du carré de 10 X 10 km (ou de 5 X 5 km) avec le géocode du
distriet sont tres suffisantes pour l’élimination de toute inexactité et
incertitude ou des données géographiques supplémentaires.
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INTRACELLULAR LOCALIZATION OF ARYLSULFATASE
IN FISH OOCYTES

D. SCRIPCARIU, LOTUS MESTER, F. MARINESCU and R. MESTER

In young oocytes of fish (Carassius auratus gibelio), arylsulfatase was located
in plasma membrane and at the Jevel of nucleoli. In growing oocytes, the enzyme
was identified in the endoplasmi: reticulum, in the stacks and vesicles from the
trans face of the Golgi complex, in lysosomes, in the microvilli of the zona
radiata and in the cortical granules located in the peripheral cytoplasm. Moreover,
small vesicles with arylsulfatase activity were identified in close association with
yolk platelets. It is suggested that arylsulfatase has different functions in young
oocytes and in growing and mature oocytes, in the control of the metabolism of
sultated esters during the process of oocyles maturation.

Arylsulfatases are a group of enzymes which catalyse the hydrolysis
of the sulfate group from different synthetic esters and some natural
compounds. Three major types of arylsulfatase were identified in different
tissues of vertebrates, distinguishable by their relative substrate specifici-
ties, response to /mhibitors and intracellular localization : microsomal aryl-
sulfatase C and lysosomal arylsulfatase A and B (2), (8), (16), (21).
Moreover, multiple molecular forms of arylsulfatase exist in several tissues,
but their physiological role has not been well established so far (1), (3), (4),
(7), (9). Results of cytochemical studies have demonstrated the presence
of arylsulfatase in several intracellular compartments : lysosomes, mito-
chondria, endoplasmic reticulum, small vesicles of the Golgi complex and
associated with plasma membrane (12), (19), (20), (22). Nothing is
known about the intracellular localization of arylsulfatase in oocytes,
although sulfated glycoproteins appear to be general molecular consti-
tuents of the cortical alveoli of eggs (14). In addition, the occurrence
of arylsulfatases in the mammalian testes is well known (5), (23). Recently,
an arylsulfatase has been purified from the goldfish ovary (13), but its
physiological significance in oocytes and during embryogenesis is not
known.

In order to gain additional information on the intracellular distri-

bution of arylsulfatase we carried out a study of the cytochemical loca-
lization of the enzyme in young and developed oocytes of a teleost fish.

MATERIALS AND METHODS

Our experiments were carried out on erucian carp (Carassius auratus
gibelio) supplied by the piscicultural research station Nucet.

EBlectron microscopical study. The ovary was removed, minced in
small fragments and was washed with saline solution of NaCl 0.69%,. The
small pieces were fixed in 2%, glutaraldehyde solution prepared in 50 mM
cacodylate buffer, pH 7.4 with sucrose 3% for 30 min, and then were
washed four times with cold cacodylate buffer solution. The cytochemical
demonstration of the arylsulfatase activity was accomplished by a modi-
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fication of the method of Zucher-Franklin et al. (22). The pieces were
incubated in an incubation medium consisting of sodium acetate buffer
0.1 M, pH 5.0, lead acetate 1 mM and p-nitrocatechol sulfate 5 mM.
Tncubation was carried out for one hour at 37°C. After incubation, the
pieces were washed five times for 10 min in veronal acetate buffer pH
5.0, containing sucrose 3%, and were postfixed in 19, osmium tetroxide
in acetate-veronal buffer, for two hours at cold. The pieces were dehy-
drated and embedded in Epon 812 resin. Ultrathin sections were examin-
ed either unstained or stained with uranyl acetate and lead citrate in
a Philips EM 201 electron microscope.

Histochemistry. For light mieroscopy study, the pieces of ovary
were processed similarly as for electron microscopy, but were embedded in
paraffin. For the visualization of the enzyme, the thin sections were
treated with 29, aqueous ammonium sulfide for 10 min and the excess of
ammonium sulfide was removed by four washes in veronal acetate
buffer.

RESULTS

Histochemical localization of arylsulfatase. Histochemical localization
of arylsulfatase was followed up in young oocytes and growing eggs.
In young oocytes, the enzymatic reaction product appears, mainly, in
the plasma membrane of the oocytes and at the level of nucleoli (PlL. I,
A). A weak cytochemical reaction for arylsulfatase was identified in
the cytoplasm of some young oocytes, especially at the level of some
granules located in the peripheral area of the oocytes (PL. T B, arrow).

At the light microscopic level, the distribution of arylsulfatase in
growing oocytes appears different. The reaction product of arylsulfatase
was identified in the cortical cytoplasm under the form of small positive
granules spread among cortical alveoli (Pl. I A) and at the periphery of
the cortical alveoli (Pl. I A, arrow). The lead sulfate reaction product
of the enzyme was found also at the periphery of the yolk platelets and
in the cytoplasm between these structures (PL. I A, arrows). Small foci
of arylsulfatase reaction product were identified on the surface of the
growing oocytes, at the level of the microvillus-like projections of zona
radiata (PL. I A, arrow head). Moreover, arylsulfatase activity appears
to be present in the cytoplasm of the follicular cells.

Electron microscopy. In the growing oocytes, arylsulfatase was
identified as thin electron-dense precipitates in membranes of the endo-
plasmic reticulum (Pl. T Da and P1. II A, arrow). Tiny sites of the reac-
tion product of the enzyme were agsociated with the Golgi complex,
especially on the trans face of the organelle (Pl. II A). In the cortical
cytoplasm, that is often in close proximity with the Golgi stacks, small
lysosomal structures with arylsulfatase activity are seen (P1.II A and B,
arrow head). However, the reaction product of the enzyme was not
found in mitochondria.

Apart from this localization, the reaction product of arylsulfatase was
also demonstrated in the vicinity of the yolk platelets. Some, but not

Plate 1

A — Lighl microscopic image from a growing lish oocyte. The reaction product lor aryl-
sullatase is seen in zona radiata (arrow heads), at the periphery ol the cortical alveoli
(arrow), in the cytoplasm and concentrated around the yolk platelels (arrows).

B — Young oocytes. The reaction product for arylsulfatase is seen in the plasma membrane,
in the peripheral cytoplasm (arrow) and at the level of nucleoli.
¢ — Electron micrograph of fish oocyte (unstained sectlion). It should be noted that the

reaction product for arylsulfatase is concentrated in vesicles localed at the periphery
ol the yolk platelets. x 45.000.
D — Electron micrograph of fish oocyle illustrating the presence of arylsulfatase in endoplas-
mie reticulum (arrow) and in dense Dbodies associaled with yolk platelet (arrow head).
X 32.000. !




Plale 11 s .

— 7T volgi regionffrom a growing oocyle (fish). The reacltion product for arylsu alase is

A slelgl E‘l(:]tt'l]l(l:etal'l:?:lls"[si(lc of tbhc Gofgi co?nplc(x. It) should be noted that arylsulfatase is also

seen in endoplasmic reticulum (arrows) and in a lysoson.]c (arl:ow llea(l). X 3'6.000{ -

B — Cortical cytoplasmic region from a growing oocyte (flS]}). ’Il}c l'eact{011tpfo](l.11c or

arylsulfatase is present in the inner structure of the cortical granule, in the lysosome
(arrow head) and in vesicles (arrow). X 32.000.
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all of the vesicles located in close contact with the platelets were positive:
for arylsulfatase (Pl. I Cand D, arrow head).

In the growing oocytes of fish, a small number of granules occur in
the cortical cytoplasm. They are composed of a homogeneous material
and contain in their internal structure deposits of the reaction product for
arylsulfatase (P1. IT B). Probably, the majority of them are in a process of’
new formation. Small and large vesicles (probably lysosomes) are seen
around these structures, which show a positive reaction for arylsulfatase..

DISCUSSION

The histochemical and electron microscopical study of the intracellu-
lar localization of arylsulfatase in fish ovary revealed a heterogeneous.
distribution of the enzyme in oocytes. Cytochemical staining has provided.
suggestive evidence on the different intracellular location of arylsulfatase
depending on the stage of oocyte development. ‘Although arylsulfatase-
is not known to play a role in the oocyte function, several aspects of our
cytochemical observations are of particular interest. ’

It has become evident that many molecules, such as glycolipids,.
glycoproteins, proteoglycans and steroid hormones are sulfated in the.
Golgi complex (6), (18). Less is known about the location of the enzymes
involved in desulfation, but the biochemical information available indica-
tes that a number of arylsulfatases are lysosome associated enzymes (2),.
(8). Cytochemical identification of arylsulfatase in the Golgi complex
of growing oocyte suggests that desulfation, like sulfation, is partly a
Golgi function. It is of interest that the reaction product of the enzyme is
seen in the vesicles of the trans face of the Golgi complex, suggesting:
that this process is polarized, similar to other functions of the Golgi stacks.
Similarly to other enzymes, the lead sulfate reaction product of the
arylsulfatase was localized inside the cisternae, in the cisternal content.
It is very likely that arylsulfatases are synthesized in the endoplasmic reti-
culum, and are transferred to the Golgi complex, where they may influence
certain intracellular events. Subsequently, the enzyme reaches its correct
intracellular destinations (6).

Recently, arylsulfatase has also been located cytochemically in
small vesicles budding off the Golgi apparatus in a subpopulation of
peripheral blood lymphocytes (22).

More surprising was the finding of the arylsulfatase in association
with yolk platelets. It is likely that vesicles derived from Golgi stacks or
lysosomes with arylsuifatase activity participate in the process of desul-
fation of some compounds which are probably deposited in this
structure. However, the relationship of arylsulfatase with yolk platelets.
remains to be proved by biochemical studies.

Sulfated glycoproteins appear as main constituents of the secretory
granules of several types of oocytes (14), but their functional signifi-
cance is not well understood. The presence of arylsulfatase in some cortic-
al granules and at the periphery of the cortical alveoli suggests the exis-
tence of a functional relationship between the enzyme and the sulfated
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compounds in the initiation of cortical alveoli discharge in fish eggs ab
fertilization. Moreover, arylsulfatase may participate in the formation
of the fertilization membrane of the future embryo or in the modulation
of some biological processes that occur during multiplication and the
first stages of development. In this context, it has been shown that
arylsulfatase is involved in the cleaving of rat ovum (17).

The identification of arylsulfatase activity in the plasma membrane
of young and growing oocytes is of particular importance for cell func-
tion. Tt is well known that steroid hormones from the follicular cells and
circulating in the plasma are involved in inducing oocyte maturation
in vivo (10), (15). If the sulfated steroids were to be the circulating form
of steroids, then one would expect their desulfation to the free steroids in
the specific areas of oocyte occurrence, where they perform their hormon-
al action. Recently, there has also been r« ported the localization of aryl-
sulfatase in the plasma membrane of lymphocyte killer cells (22), but its
role was correlated with the degradation of cerebroside sulfate esters.
Evidence has been presented also that the arylsulfatase from rabbit testes
facilitates the passage of the spermatozoon through the cumulus of the
ovum during the fertilization process (5). These findings suggest that the
enzyme’s role is still poorly understood and point to the possibility that
the arylsulfatase might not necessarily have the same significance in diffe-
rent types of cells.

The presence of arylsulfatase at the level of nucleoli is very intri-
guing and any statement relevant to its role can only be speculative.
The extent to which arylsulfatase plays arole in the maturation of ribo-
nucleoproteins requires further studies. However, a high activity of the
oestrone sulfatase and arylsulfatase C in the nuclear fraction of mammalian
neuronal cells (11) has been revealed. The physiological significance of
the arylsulfatase C and oestrogen sulfatase is not clear at present.

In conclusion, our cytochemical findings indicate that arylsulfatase
from the oocytes of fish could discharge several functions in the control
of the metabolism of sulfated esters and point out its role in the matura-
tion of oocytes, and probably, in the first stages of development.
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ATTRACTIFS SEXUELS SPECIFIQUES
POUR ADOXOPHYES ORANA F. v. R. ET ARCHIPS
CRATAE GANA Hb.

I. GHIZDAVU?Y, F. P. HODOSAN? et I. OPREAN?

In tests carried out in an apple orchard, mixtures of Z9- and Z11—14: OAc,
applied on rubber stoppers, displayed the best attractancy and selectivity to the
males of Adoxophyes orana at the 80/20 ratio, and to those of Archips crataegana
at the ratio of 25/75. As in our zone the two species are sympatric, partially
occupy the same ecological niche, and the unique flight of A. crataegana overlap
the first flight of A. orana, they probably use as sex-attractants the same two
compounds, and their reproductive isolation is assured by different blendings of
both compounds by the females and by different sensitivity of the males to these
blends.

Dans les vergers de la Transylvanie les tordeuses nuisibles Adozophyes
orana F.v.R. et Archips crataegana Hb. sont sympatriques, occupent la
méme niche écologique (en avril-mai les larves s’attaquent aux bourgeons,
aux boutons floraux et aux jeunes feuilles) et le vol de la seconde espéce
se superpose sur le premier vol de la premiére (fin mai — mi-juillet).

Au cours des études antérieures, ayant comme but la mise au point
des appats pour la capture des males d’Adoxophyes orana (5), quelques
formulations contenant des mélanges d’acétate de Z9-tétradécene-1-yl
(79-14 :0Ac) et d’acétate de Zl1l-tétradécene-1-yl (Z11-14 :0Ac), en pro-
portions différentes de celles qui ont capturé les males d’Adoxophyes
orana, ont manifesté une importante attractivité envers les méles d’Archips
crataegana Hb.

Ayant en vue que, selon nos informations (1, 4, 8, 12), la composi-
tion de la phéromone sexuelle ou de ’attractif sexuel d’Archips crataegana
n’était pas connue et pour disposer d’appats spécifiques permettant la
surveillance séparée des tordeuses des bourgeons présentes dans les
vergers de notre zdne, nous avons poursuivi les recherches, leurs résultats
formant 1'objet de cet article.

MATERIEL ET METHODES

On a testé attractivité et la sélectivité de 21 types d’appats conte-
nant 1 mg de matiere active, représentée par 79-14 : OAec, Z11-14: OAc,
ou par des mélanges de ces substances en différentes proportions (voir le
tableau 1). Les substances, synthétisées selon des méthodes originales
et soigneusement purifiées (> 99,6 p. 100), ont été adsorbées sur des
capsules de caoutchouc (type bouchon de flacon d’antibiotiques).

TLes appats ont été placés dans des pidges adhésifs (produits par
P'Institut de Chimie Cluj-Napoca), suspendus dans la couronne des arbres
2 1,8 — 2,0 m du sol. La distance entre deux piéges voisins a 6té de
minimum 100 m en 1983 et minimum 50 m en 1984 —1985.

Les campagnes de piégeage se sont déroulées entre 25 mai et 10
Septembre, dans un verger de pommiers abritant une riche faune de 1épidop-

REV. ROUM. BIOL. — BIOL. ANIM., TOME 32, N® 1, P. 23—27, BUCAREST, 1987
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Tableau 1

L’attractivité et la sélectivité des appéts testés envers les males d’Adoxophyes orana et Archips crafaegana (Cluj-Napoca, 1983

1985)

Captures d’Archips crataegana

1985

1984

% du

% du

total
des 1é-

Males
| piégeef

total
des 1épi-
doptéres

Males
/piége

pidop-

teéres
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Les différences entre les captures moyennes marquées par la méme lettre ne sont pas significatives au seuil de 95 %.

3 ATTRACTIFS SEXUELS POUR DEUX TORDEUSES NUISIBLES 25

teres. Les parties adhésives des pieges ont été changées toutes les deux
semaines et les appits toutes les six semaines. Pour assurer aux piéges
des possibilités égales de capture, on a entrepris une permutation circu-
laire dans le cadre de chaque répétition, & 'occasion des observations,
effectuées trois fois par semaine.

Lrattractivité des divers types d’appats a été appréciée par le
nombre moyen des captures et la sélectivité par la proportion des mailes
des especes ¢tudiées dans le total des papillons capturés. La signification
des différences entre les captures moyennes réalisées par les divers types
d’appats a été déterminée par 'analyse de la variance.

RESULTATS ET DISCUSSIONS

Apres Panalyse des genitalia on a constaté que tous les papillons
appartenant aux especes Adozophyes orana et Archips crataegana captu-
rés ont été des méles, les matiéres actives testées ayant agi comme des
attractifs sexuels.

Le tableau 1 contient une synthése des résultats obtenus. De
I'analyse des données du tableau il s’ensuit que :

— Les méles des deux espéces ont été capturés seulement dans les
piéges appatés avec des mélanges 79/711—14 :0Ac, les deux composants
seuls n’exer¢ant aucune attractivité.

— Les méles d’Adoxophyes orana ont été attirés par les mélanges,
79/711—14 :0Ac compris entre 95/5 et 45/55 avee un optimum 2 80/20.
Ces résultats confirment ceux obtenus antérieurement dans d’autres
biotopes (5) et différent 16gérement de ceux obtenus en Hollande (attrac-
tivité optimale & 90/10) (6, 10, 11) mais différent en assez grande mesure
de ceux obtenus en France (attractivité optimale 50/50) (3). Les diffé-
rences peuvent étre attribuées aux particularités biologiques des popu-
lations autochtones et/ou & la différente dynamique de ’émission des deux
composants & partir des capsules de caoutchouc en comparaison avec
celle réalisée par les capsules de polyéthyléne, expérimentées en Hollande.

— Les méles d’Archips crataegana ont été attirés par les mélanges
79/711—14 :0Ac compris entre 70/30 et 5/95, Dattractivité optimale
étant & 25/75 (proportion presque inverse). Nous remarquons qu’Archips
orataegana est, & coté d’ Archips argyrospilus et A. mortuanous, une espece
qui utilise dans le « bouquet phéromonal » le 7%9—14 :0Ac comme compo-
Sant mineur (2, 8, 9), mais que sa proportion dans Pattractif sexuel
este plus importante.

— Il est probable que les deux espéces utilisent pour P’attraction
entre les partenaires sexuels un mélange basé sur les deux mémes com-
bosants, isolation réproductive étant déterminée en grande mesure par
la sensibilité différenciée des males envers les différen tes proportions de
ces deux composants, selon un mécanisme similaire & celui signalé chez
les espéces Adowophyes orana et Clepsis spectrana (6, 7 , 10, 11).

: En ce qui concerne la spécificité de I’attraction des appats testés,
illustrée par la proportion des males d'Adozophyes orana et d’Archips
Crataegana dans le nombre total des papillons capturés, on peut remar-
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~.quer la supériorité de ceux qui ont manifesté les attractivités maximales

(C; — Cs pour Adowophyes orana et Cy;—Cyy pour Archips crataegama ).
Nous tenons & mentionner que les autres papillons capturés, non spécifiés
dans le tableau (jusqu’® 100 p. 100), appartiennent 3 des especes de
Nepticulidae, Gracillariidae (Lithocolletinae )y Zygaenidae et Noctuidae.
L’importance pratique de ces captures est mineure, a cause de leur
nombre réduit et de leurs importantes particularités morphologiques, qui
les écarte de toute confusion.

La sélectivité tres élevée, mais imparfaite, des meilleurs appats
(O et Cy5) et la gamme assez large des mélanges 79/7211—14 : OAc qui
ont attiré les miles d’Archips crataegama sugeérent que par ’'addition
d’autres substances (synergistes ou composants phéromonaux naturels
mineurs) il est possible d’accroitre lattractivité et la sélectivité de ces
appats.

e A partir des captures réalisées & 'aide des appats testés nous avons
tracé les courbes de vol des espéces étudides Cluj-Napoca (fig. 1). Les
ccourbes tracées confirment ’existence de deux générations par an dans le
cas d’Adowophyes orana et d’une seule génération chez Archips crataegana.
‘Ont peut remarquer aussi la haute fidélité de 1'enregistrement du vol
d’accouplement, la superposition du vol d’Archips crataegana sur le premier
vol d’Adowophyes orama, ainsi que les décalages’ qui se maniféstent en
fonction des conditions climatiques différentes dans les années d’essais
(le printemps de 1985 plus froid que celui de 1984).
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i BIOENERGETIC PARAMETERS OF SOIL NEMATODE
COMMUNITIES IN CONIFEROUS FORESTS
IN THE RETEZAT MOUNTAINS

The bioenergetic parameters of soil nematodes in spruce forest, timberline spruce
forest and dwarf pine shrubbery in the Retezat Mountains are recorded.

The patterns of the energy ways through nematode communities indicated a
reduction of these parameters from dwarf pine ecosystem to spruce forests. The
indices of efficiency for these communities are also given.

IULIANA POPOVICI
|
|
\

A complex ecological research focused on coniferous forests in the
Retezat National Park (the Southern Carpathians) was carried out
during 1981 — 1985. Some of the results concerning soil-dwelling consum-

1 ers, including nematodes, have already been published (9), (11), (12).

This study attempts to estimate the bioenergetic parameters of
soil nematode populations in three types of coniferous forests. Nematode
abundance and the contribution of different trophic groups to some para-
meters are also recorded.

[ | i MATERIAL AND METHODS

1 The study was simultaneously made in a stationary system in
. three areas of the scientific reservation of the Retezat National Park.
The chosen ecosystems were : (i) spruce forest- As. Hieracio rotundatae-
Piceetum Pawl. et Br.-Bl. 1939 on the Zlituia Valley (1550 m altitude)
on acid black soil; (ii) timberline spruce forest — As. Bruckenthalio spi-
culifoliae- Piceetwm Borhidi 1971 (1810 m altitude) on humus silicate soil ;
(iii) dwarf pine shrubbery — As. Rhododendro myrtifolii — Pinetum mught
Borza 1959 emend. Coldea 1984 — situated at 1950 m altitude on peaty
podzolic soil. For details see Coldea et al. (1) and Popovici et al. (12).

A program of random sampling was used for collecting the soil
nematodes at monthly intervals from May to November 1983, the period
without permanent snow cover in the area. Details on sampling system,
nematode extraction ‘and respiratory metabolism estimations are given
in other papers (10), (12).

When reckoning oxygen consumption the differences between adults
and juveniles were not taken into account (6). Mean individual wetb
mass (ug) of specific trophic groups given in Popovieci (10) was used in
nematode biomass estimations. Production of nematode communities
Wwas estimated in two ways by using the regression equations : (a) for
short-lived poikilotherms (7); (b) for non-insect invertebrates ().

Air and soil temperature data were provided by a meteorological
station installed in the timberline spruce forest area and these data
were considered valid for the other forests as well.

REV. ROUM. BIOIL.. — BIOL. ANIM., TOME 32, No 1, P. 29—36, BUCAREST, 1987




3u

IULTIANA POPOVICI 2

RESULTS AND DBISCUSSION

The features of the soil nematode communities are discussed in
relation with the specific climatic conditions in these mountains. Mean
annual rainfall varies between 1,300 mm in the spruce forest area and
1,200 — 1250 mm at the level of dwarf pine shrubbery. There were 15 —27
days with snowfall during the investigated period and an annual mean of
permanent snow cover between 140 —190 days (according to slope aspect).
Mean soil temperature ranges between — 4.5°C and 11.3°C (Figs 1,2) (3).

Nematodes were most abundant in the dwarf pine ecosystem (1,687
+ 276 x 103 -m~2) and least abundant in the spruce forest (1,264 -+ 161 X
x 102 -m~2). Litter (Olf 4+ Oh) accounted for 32.7 9% of the nematodes
in spruce ecosystems and 41.69, in dwarf pine shrubbery. The 0—5 cm
and 5—10 cm strata of soil contained 31 —34.9, and 26 —28.7 %,, respecti-
vely, with slight differences between ecosystems.

Figure 1 illustrates the monthly variations in number, biomass and
oxygen consumption of nematode populations as well as the mean monthly
soil temperature. :

Seasonal variations in abundance (Fig. 1) show the only signi-
ficant increase (2.3 — 2.8 mil. m~2) in autumn (October) in all ecosys-
tems and a severe decrease (0.66 mil.m~2) during summer in timberline
spruce forest. These changes in nematode densities cannot be directly
related to monthly meanfield temperature and soil humidity (Fig. 2),
although the association of frozen temperature and soil humidity could
account for the general abundance decrease in November.

The mean biomass (B) of nematodes ranged from 402 mg-m~2 in
timberline spruce forest to 637 mg -m~2 (wet mass) in dwarf pine shrub-
bery (Table 1). Changes in nematode biomass followed those in nematode
abundance (Fig. 1).Nematode biomass and abundance in spruce forest
represent only 46 %, and 37 9%, respectively, of those estimated in the
same forest type from the Western Carpathians (11). A standing crop
of 465 — 580 mg -m~2 wet mass was recorded in other coniferous forests
in Sweden (13), (14).

The relative proportions of total biomass represented by the trophic
groups show the following decreasing order : predators > fungivores -

plant feeders > omnivores > bacterial feeders (41, 22, 21 and 12 9

respectively). :

Using a calorific value for fresh nematode material of 2.152 cal.-mg™!
(= 9.01 joules) (16), the energy equivalents of standing crop were calcula-
ted at 4.04 kJ -m~2 in spruce forest, 3.62 kJ -m~2 in timberline spruce
forest and 5.73 kJ -m~? in dwarf pine ecosystem.

Changes in biomass (AB) of nematodes are more pronounced in
dwarf pine shrubbery as compared to spruce forests (Table 1, Tig. 3).
The maximum biomass increase is noted in all studied ecosystems in
October. The negative changes of biomass are greatest in dwarf pine eco-
system followed by timberline spruce forest (Fig. 3). Standing crop is
greater than the initial biomass (B,) of populations both in spruce and
dwarf pine ecosystems and less in timberline spruce forest (Table 1).

The oxygen consumption of nematode communities ranged from 66
to 245.5 ml -m~2 -month~! (Fig. 1). The highest respiratory metabolism

dwarf pine shrubbery

spruce forest

timberline spruce forest
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‘ | = Z’ f Energetic parameters of soil nematodes in Lhe Retezat forest
fl || g ! ecosystems
| 1 > g i
1] S - O = |
(1[Il : £ ‘ ‘
I 8 - ’ ; | Timberline | :
= a — FU o f ST Spruce | e ! Dwarf pine
HHH ‘ 2= 2 it a 5 forest 51 shrubbery
(1 i Teies) L <« t forest
il e 2 |
285 st oE é i
asTi ) i B-Standing crop
- G { kJ.m™2 4.04 3.62 5.73
5 o | B,-Initial biomass
| 3 By ! led o~ 2 3.15 3.69 4.07
[l 3 Bi-Final biomass
[l 0 L pe kJ.m™2 6.79 5.00 6.65
w 2 © 3 i A B-Biomass changes
| | 4 = | kJ.m™2 3.04 1.31 2.57
[ \ b0 ] R- Respiration
[y o kJ.M~2.month™7? 17:3 13.8 23.5
1 £ P-Production
~- ! kJ.m2.month™? | (a) 10.8 9.0 14.0
: i (b) 5.6 4.5 7.6
| 4 Limaitisng 3 A- Energy flow
' £ g kJ.m Zmonth™7 | (a) 28.1 22.8 37.5:
2 Lo & () 22.9 18.3 31,14
- |
§ e -V : Note: (a) — using the regression equation for short-lived poikilo-
[ B % : § therms ;(b)—using the regression equation for non—insegtin\'crlcbratcs.
| ) L =
o i
s ) £y 2 5 .
'% 2 i was estimated for nematodes in dwarf pine shrubbery and the lowest for
2 & those in timberline spruce forest (Table 1). A clear dependence of respira-
e Rt tion on field temperature and nematode abundance can be noticed (¥ig. 1)/.
o : . . S . . . z B0 5 «
L 2 The contribution of trophic groups to respiration was estimated at 38.3.‘}0
g for fungivores - plant feeders, 27.3 % for predators, 18.7 %, for bactenal
& é = i feeders and 15.7 %, for omnivores. Data are similar to those recorded in
o. 2 a spruce forest of the Western Carpathians (11). 4
s : g Production (P) and energy flow (A) through nematode .commumtles
> 2 (Table 1) follow the same evolution pattern as that of respiratory meta-
= = b g bolism ; the highest values are estimated for populations in dwarf pine
=1 @ £ = ¢S v i 7‘
gl 2 . ecosystem and decreased values are noted for the other ccosystems.
0 aBEE bo o i Under the climatic conditions of the Retezat Mountains, especially
S =t . . 3 . : . }
i 750 S L e for the upper limit of the forest, the energy values of nematode populations
o i Sk 8 are 69 to 72 % lower than those for spruce forest, at 1,200 m ~alti-
S i i - g tude, in the Western Carpathians (11). The values for nematode respira-
% : d b tion are lower than those obtained for pine forests in Poland (15) (recalcu-
o i < . d - o g
2 2 lated values — see Sohlenius (14)). Our values for spruce forests are more
& Eaus in line with those given for Finnish pine forests (6.7 — 15.5 kJ %) (A s
Lx 2 on the other hand, the value for dwarf pine shrubbery is closer to that
O i o Z * 4 i o
< i = i given for Swedish pine forest (34.3 kJ -m™2) (13). : St
o 8 o I Using Humphreys's equation (5) the data for production and, con=
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The patterns of the energy routes through nematode populations
(Fig. 4), where the areas correspond to the ratios between the energy
values, indicate areduction of these parameters from dwarf pine ecosystem

A=31.
dwarf pine shiubbery

Bo=41 R=235

R=7% —7=
° las=2s]

I

timberline spruce forest
A=18.3
Bo=
. 3.7 R =138
oty AB=13
-
3.2
A=23 spruce forest
Bo =37 R=173 >
5B=3 :
P=56
= {
2.6 |

Fig. 4. — Models of main energy ways through nematode
communities in three forest ecosystems.

to spruce forest and timberline spruce forest. The energy dissipated through
respiration as well as the loss of energy transferred to next trophic level
(assuming that B = P — AB when By, = 0) (8) represented 92.8 9, of
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the total encrgy flow in timberline spruce forest, 92 9, in dwarf pine
shrubbery and 86.7 o, in spruce forest.

The turnover of biomass (P/B) (when P is estimated by the first
equation) is comprised between 2.44 — 2.67; net production efficiency
(P/A %) ranges between 37—39 % ; metabolic efficiency (R/A) varies
between 60.5 — 62.6 Y% and the ratio P ‘R is 0.59 to 0.65. Close data are
recorded for other Romanian spruce forests (11) and a Swedish pine
forest (13) excepting the value for biomass turnover which is higher in
the last ones (4.4 and 7.8, respectively).

The difficulties for more realistic energy budget estimations taking |

into account the field data on‘soil nematodes have not been overcome
up to now (14). The microcosmic experiments, started in Sweden (2),
could improve such studies on soil animals, including nematodes.
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FURTHER EVIDENCE OF THE ANTITUMORAL ACTIVITY
OF A 12.3 BIOSYNTHESIS ANTIBIOTIC PREPARATION

P. ROTINBERG, SMARANDA KELEMEN, AL. SAUCIUC* and P. JITARIU

The ‘‘in vivo” repeated testing of the new antibiotic preparation A 12.3 on
rats bearing solid or ascitic Guérin T-8 tumor, demonstrated the reproducibility
and stability of its antitumoral action. The existence of a dose-response rela-
tionship was established by “‘in vivo” testing, on rats bearing these tumor lines,
of the antitumoral action of the different doses of antibiolic A 12.3.

These results represent new experimental data which help to characterize the
biosynthesis antibiotic preparation A 12.3 as an aclive cancerostatic agent.

Chemotherapeutic screening programs aimed to identify new cance-
rostatic agents require a multistage laboratory investig‘atiton, both “in
vitro”? and ‘“in vivo' on various biological systems, into the action of
drugs with supposed antitumor effects (1—3), (6—9)."

Tn a previous paper (5) we reported on both the “in vitro” cytotoxic
activity, on HeLa cell cultures, and the “in vivo™ antitumor action, on
animals bearing Guérin T-8 solid or ascitic tumors, of a new antibiotic
preparation of biosynthesis A 12.3, isolated at the Center for Antibiotic
Research, Iasi.

The characterization of a new active cancerostatic agent is based
on the demonstration of the reproducibility and stability of its pharma-
cotherapeutical effect, on the existence of a dose—responseDrela.tionship and
on the comparison of the induced specific action with that of a standard
agent.

In the present investigation the results obtained “in vivo” by repeated
tests and by testing of different doses of the antibiotic preparation A 12.3
on rats bearing tumors are exposed.

MATERIALS AND METHODS

White Wistar female rats, weighing 150g, bearing T-8 Guérin
lymphotropic epithelioma, in solid subeutaneous form and its intraperi-
toneal ascitie variant (4), were used as experimental animals.

24 hours after the transplant the treatment was initiated and lasted
for 16 days in the case of solid tumor or until the death of the last control
animal for the ascitic tumor.

The treatment was applied by intraperitoneal administration of
the drug A 12.3, at two-day intervals, in different doses (0.05, 0.1,
0.2 mg/kg.b.w.). In our screening protocol two preparations of A 12.
3, isolated in 1982 and 1985, were used.

: The estimation of the antitumor activity was based on the follow-up
of the mean tumor weight (MTW) at sacrification in the case of solid
tumor or of the mean survival time (MST) in the case of ascitic tumor in
the treated groups comparatively with the controls.

: The evaluation of antitumor activity was made by the determina-
tion of mean tumor regression (MTR) for solid tumor, by the increase

REV. ROUM. BIOL. — BIOL. ANIM., TOME 32, N° 1, P. 37—42, BUGAREST, 1987




|

38 P. ROTINBERG et al. ; 2

of the MST for ascitic tumor and by the calculation of the statistic sig-
nificance and the T/C value (where T = mean tumor weight or mean
survival time for the treated group and ¢ = mean tumor weight or mean
survival time for the controls).

The admissible variability range which is accepted for the assess-
ment of the reproducibility and stability of the testing systems requires
that the T/C x 100 value of a retest should be within the limits of
T/C x 100/1.82 and T/C X 100 x 1.82 (the T/C value taken for calcula-
tion represents the value of the first test).

RESULTS

Table 1 presents the results obtained when the antitumoral action
of the antibiotic preparation A 12.3 /1982 was tested and retested on
rats bearing Guérin T-8 solid tumor.

In comparison with the control group, it was observed that this
treatment induced a significant decrease of MTW, which allows an esti-
mate of MTR values of 46.0%, 44.9%, and 48.9%. The corresponding
T/C values are 0.54, 0.55 and 0.51.

Taking into account the T/C values obtained, the product of the
T/C values in the first two tests is 0.29 and the product of the T/C

values in the three tests is 0.14.

Table 1

Testing and retesting of the antitumor activity of the treatment with A 12.3/1982 anti-
biotic (0.1 mg/kg.b.w./every 2 days) on solid Guérin T-8 tumor
(Figures in brackets indicate the number of animals)

o Pk Mean tumor 9% tumor Statistical | S
Group "Treatment weight (g regression | significance | TG value
! |

CONTROL 10.0-+1.1 (14) — — —

A 123 5.441.3(10) 46.0 p< 0.02 0.54
CONTROL 14.741.3(12) — — —

A 12.5 8.14-1.9(10) 44 .9 p< 0.02 0.55
CONTROL 13.44-1.7(12) — - —

A 12.3 6.94-1.6(10) 48.9 p< 0.01 0.51

Knowing that the T/C x 100 value of the first test is 549,, the
caleulated limits of acceptable variation are 29.79%, and 98.3%. The T/C
% 100 values in the retests (55% and 51 o/, respectively) are within this
range.

The results registered in two successive experiments testing the
antitumor activity of preparation A 12.3 on ascitic type tumor are
included in table 2. 7

Tt noted that the A 12.3 treatment induced a strong antitumoral
activity illustrated by a significant (p<< 0.001) increase in MST by 756%
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Table 2

Successive testing of the antitumor activity of A 12.3/1982 antibiotic preparation
2 £ E; i 2 iy g % s
(0.!. mg/kg..l,x“./c\ ery 2 days) on ascitic Guérin T-8 tumor
(Figures in bracketls indicate the number of animals)

Group/ Mean survival 9% increase Statistical TG Y A
it QS Statistice Y% tumor un-
Treatment lime (days) MST signilicance \'alue( ({g\'clopmeut
GONTROL 23.84-1.5(14) ot 2R o o
A 12.3 41.6 4 1.0(3) 75.0 p< 0.001 1.76 70.0
CONTROL 17.64+1.2(13) Lt il o A
A 12.3 32.7 + 2.4(7) 85.8 v p<<0.001 1.85 30.0

correlated with a T/C value of 1.75, and by seven cases of tumor unde-
velopment. :

_ The T/C x 100 value of the first test is 1759%, the minimal and
1nax1~ma1 limits of the acceptable variation range being 96.29, and
318.5Y%,. '

. The retesting experiment gave similar results, pointing out the
antitumor ‘actl‘on of :A 12.3 characterized by a very significant (p<0.001)
increase of MST (35.8%), by a T/C value of 1.85 and by three cases of
tumoral undevelopment. 3 ‘

The product of the T/C values obtained in the two tests is 3.24.
The T/C X 100 value in the retest being 185%, it is situated within the
calculated variability range.

.The dgpende_nce of the a.ntitumoral effect upon the A 12.3 dose has
been .mvestlgated in rats bearing either solid (table 3) or ascitic (table 4)
Guérin T-8 tumor.

It §hou}d be mentioned that in this investigation a new A 12.3
preparation, isolated in 1985, was used.

It can be seen ’ghat — in comparison with the control group — the
progressive therapeutical dose increase correlates with the augmenta-
tion of the tumor regressions. Y

i Thus, the minimum effect (10.89, tumor regression) was registered
when A 12.30 was administered in a dose of 0.05 mg/kg.b.w., the medium
agtlon (19.39, tumor regression) was recorded when the dose was increas-
ed to 0.1 mg/kg.b.w. and the maximum antitumoral activity (37.7 v

: Table 3
Antitumor activily of different doses of A 12.3/1985 antibiotic preparation (mg/kg.b.w.

o every 2 days) on solid Guérin T-8 tumor
(Figures in brackets indicate the number of animals)

e Group Mea_n tumor % tumor Statistical T/C
reatment weight (g) regression significance value
GONTROL - | 13.0-£1.4(12) — = =

ﬁ i§3 (0.05 mg) 11.64:0.8( 8) 10.8 N.S. 0.89
4 .3 (0.1 mg) 10.54+1.7( 9) 19.3 N.S. 0.81
A 12.3 (0.2 mg) 8.14£1.1 ( 9) 37.7 i p<002 0.62
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Table 4

Antitumor aclivity of different doses of A 12.3/1985 antibiotic preparation (mg/kg.h.wjevery
2 days) on ascitic Guérin T-8 tumor
(Figures in brackets indicate the number of animals)

R ¢ , Mean survival | 9% increase Statistical ‘ T/C% I% tumor un-
iroup/Ireatmen ) time (days) MST | significance i value development
| R
CONTROL 20.141.6(13)™ | — - s -
A 12.3(6.05 mg) | 23.65.6(10) [ 27.3 N.S. 1.27 =
A 12.3(0.1.mg). | 34.445.8( 5gey| - 7.1 p< 0.05 1:71 50.0
A12.3 (0 2mg) - | 38.41L3.5 5% | 91.0 p< 0.001 1.91 50.0
tumor regression) was noticed when the antibiotic dose was of

0.2mg/kg.b.w.

The antitumoral activity induced by different doses of A 12. 3/1985
on the ascitic tumor line is presented in table 4.

The group to which the antibiotic A 12.3 was administered in a
dose of 0.05 mg/kg.b.w. exhibited a nonsignificant increase of MST,
as compared to control animals. The induced antitumoral activity is
illustrated by a 27.3%, prolongation of MST and by a T/C value of 1.27.

When the dose was increased to 0.1 mg/kg.b.w., the significant
MST inecrease (p<<0.05) was 71.19% with an associated T/C value of
1.71. Five cases of tumor undevelopment were also registered.

The maximum antitumoral activity was noticed when the antibiotic
dose was of 0.2 mg/kg.b.w.. In comparison with the control animals, the
treated group exhibited a significantly increased MST (p <0.001), character-
ized by a prolongation by 91.09, and a T/C value of 1.91. Again, the
ascitic tumor did not devalop in five animals.

DISCUSSION

The identification of new pharmacological agents with antineoplastic
activity represents a major concern at present, when chemotherapy holds
pride of place.

3 Chemotherapeutic screening programs aimed to identify new active
cancerostatic agents require a multistage investigation on various biolo-
gical systems (1—3) (6—9).

The characterization of a new drug as an antitumoral agent — the
final purpose of a preclinical screening program — is based, among
other things, on the evidence of its pharmacotherapeutical effects on
various experimental models, on the demonstration of the reproducibi-
lity and stability of its antitumoral activity, on the existence of a dose-
response relationship.

These experimental aspects were the very purpose of the pre-
sent study, carried out in laboratory conditions using the new antibio-
tic preparation A 12.3.

~ In our “in vivo’ screening protocol on tumor bearing rats, the
evaluation of A 12.3 antitumoral activity was performed by comparative
analysis of the evaluation index values obtained by us with those impos-
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ed by the selection criteria of antitumoral substances established by the
sereening programs of the Institute of Microbiology and Experimental
Therapy in G.D.R. (2) and of the Cancer Chemotherapy National Service
Center in U.S.A. (3).

According to these screening programs, which are performed in
three steps, the selection criteria are as follows :

— to cause, in a first stage, on at least one tumoral system out of
the three systems tested, a MTR of at least 359, for solid tumors or an
increase of the MST of 30—-509%, for ascitic tumors in the treated group
compared to the controls, or to give a T/C value of 0.54 for solid tumors
and 1.25 for ascitic tumors ;

— to obtain, in the second stage when retesting the drug in the
gsame dose, a product of the two T'/C values of 0.20 for solid tumors and
1.56 for ascitic tumors ; to prove, in at least one tumoral system, a dose-
response relationship ;

— in a third stage, the verification and confirmation of the anti-
tumor activity is performed by a third test, in the case of solid tumors,
when the product of the three T/C values should be 0.08; to compare the
drug action with that of a standard cancerostatic agent. 5

Our results obtained after the multistage antitumor activity screening
of the antibiotic preparation A 12.3 can be discussed in the light of the
above criteria. :

The significant tumoral regression values (46.09%,, 44.9%, and 48.9%,
respectively), and the significant increases of the MST (75.09, and 85.8%,,
respectively), obtained in the successive tests, are higher than those
imposed by the German screening program (2).

The T/C values calculated in the first, second and third test (0.54,
0.55 and’ 0.51, respectively) for the solid tumor are similar to the ones
established by the American screening program (3). The products of these
T/C values (0.29 and 0.14) are very close to the values required by the
same program. The T/C values obtained in the two consecutive tests on
ascitic tumor line (1.75 and 1.85) and their product (3.24) are higher
than those imposed by this screening program.

The T/C X 100 values in the retests for both tumor lines are situa-
ted within the limits of the admissible variation range.

These data prove the pharmacotherapeutical antitumoral spectrum
qf the antibiotic preparation A 12.3 and the reproducibility and stabi-
hty’ of the cancerostatic activity which characterized this secondary meta-
bolite of biosynthesis. :

_ Among other things, a chemotherapeutic screening program must
glve a positive answer to one experimental aspect related to the exis-
tence of a dose-response relationship at least in~ a tumoral system.

. By moditying the dose of A 12.3/1985, used in the therapy of the
solid and ascitic tumoral lines, the dependence of the antitumoral effect,
upon the drug dose has been followed.

Th.us, the augmentation of the A 12.3 dose from 0.05 to 0.1 mg/
kg.b.w. is correlated with an intensification of the antitumoral action of

() Q B . \ . 3 i
tSu?n {;,; in the case of solid tumor, and of 43.89,, in the case of ascitic
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The increase of the drug dose from 0.1 mg to 0.2 mg/kg b.w. has
shown a potentiation of the antitumoral effect of 18.4%, in the case of
solid tumor and of approximately 209%,, in the case of ascitic tumor.

The analysis of the results registered in this experimental condition
demonstrated the existence of a relationship between the therapeutic dose
used and the intensity of the cancerostatic activity induced.

The evidence of pharmacotherapeutical antitumoral actions, the
demonstration of the reproducibility and stability of effects, the exis-
tence of a dose-response relationship and the increased antitumoral
potential registered on the aseitic line (a very strong prolongation of
MST and a high percentage of tumoral undevelopments) allow us to
appreciate the antibiotic preparation A 12.3 as an active cancerostatic
agent.

Tt is therefore advisable to extend the investigations of this secon-
dary metabolite of biosynthesis in order to obtain new preclinical data
which could justify its use in the clinical investigation, the only one
which can make full use of its practical importance in the human anti-
neoplastic chemotherapy.
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GLUCOSE UPTAKE AND CONVERSION INTO GLYCOGEN
IN ISOLATED DIABETIC RAT AORTA UNDER
THE INFLUENCE OF PROCAINE, ASLAVITAL
AND GEROVITAL H,

I. MADAR, NINA SILDAN and A. D. ABRAHAM

“In vitro”glucose uptake and 13(C(U)-glucose incorporation into glycogen were
followed in the isolated thoracic aorta wall of diabetic rats, uudei‘ ])aszl condi-
tions and in the presence of procaine-HCl, Aslavital and Gerovital H,. It was
established that these drugs added to the glucose containing Krebs—i{ensele‘it
solution (at equivalent concentrations with 10 pg procaine-HCl/ml medium)
increased significantly the rate of 1ransmemhranal‘qlucose penetration into the
aor?a w?ﬂl, but did not affect the rate of ‘‘de novo”’ glycogen synthesis frmﬁ
radioactive glucose. The results suggest an enhanced giucosé catabolism under
the direct influence of procaine and procaine containing drugs.

‘ Glucose is knpwn to be a major metabolic and energefic substrate
of the arterial wall in normal rats (6), (7), (9). It is well established that
diabetes mellitus in rats influences the enzyme activities in aorta (1)
and _leaQS to a reduced ‘“in vitro’’ glucose uptau,ke and glucose oxidation in
aortic tl_ssues‘(.“)), (6). On the other hand there is evidence that glucose
met'a,bohsm disorders at the level of diabetic rat aorta are mainly Tnvolv—
ed in the pathogenesis of diabetic macroangiopathy and arterosclerosis
_g;}), (11), while Aslavital exerts antiarterosclerotic effects in Wistar rats

; Recent stqdies in our laboratory have pointed out specific direct
actions of procaine and procaine-containing drugs upon the glucose and
glycogen metabolism of normal rat aorta (9) and upon the activity of
some enzymes involved in the glucose metabolism and the oxidative
phosphorylamon_ of normal rat aorta (13). The present study was under-
;ilaex(l} ;31? 1p€feisggate gle “1in vitro” influence of procaine-HCI, Aslavital

ovital H, on the glucose uptake and its rsion i lyce
in streptozotocirf—diabeticgrat aortg. S 108, SO RIg LR ke Y

MATERIAS AND METHODS

The experiments were carried out on the thoracic aorta isolat
from male albino diabetic Wistar rats, the glycemia of \gllltiighlsgﬁggg
between 210 and 260 mg?%,. Diabetes was induced 6 days prior to expe-
}“lmepts,_,l?y injecting a single dose of 6.5 mg/100 g b.w. streptozotocin

Up]ohn_ Co., U.S.A.) through one of the tail veins under slight ether
apesthezm, the diabetic agent being solved in 0.4 ml 0.01 M sodium
gltrate buffer (pH = 4.5). Before sacrification the animals were fasted
or 18 hours, with free admission to drinking water. Thoracic aortae
;)v;il;'eh%ﬁiie}])i‘ly 1sola-(§efl, cut %pf longitudinally into approximately equal
¢ ieces and immersed for 20 minutes in ice-colc rebs-H i
bicarbonate buffer, without glucose. I 101 el s kR
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Krebs-Hengeleit buffer, 0.5 ml, containing 16.7 pmoles glucose
and 2 mg gelatine/ml was used as incubation medium. Procaine-HCl
(“Hoechst”’) was added in a final concentration of 10 ug/ml incubation
medium, while Aslavital (U.M.B. Bucharest, series 395—83) and Gero-
vital H, (U.M.B. Bucharest, series 2113 —82) were utilized in concentra-
tions calculated on the basis of their procaine-HC1 content (10 p.g/ml
medium).

The incubation was performed for 2 hours at 37 .6°C under basal
conditions and in the presence of procaine-HCI, Aslavital and Gerovital
H, in an original device (8), with a gas phase of 95% O, + 5% CO,
and a shaking of 90 oscillations per minute and 5 em amplitude.

Both the basal and the drug-containing media also contained “C(U)-
glucose (LF.LN. Bucharest), the final concentration approximating
400,000 CPM/ml. The specific radioactivity of C(U)-glucose used was
4.5 mCi/mM £ 5%-

The initial and final glucose content of the incubation medium was
determined enzymatically using Test-Combination Glucose Kit (‘“‘Boeb-
ringer’’, GmbH, Mannheim, Germany), according to Werner et al. (14).

The colour intensity of the samples was measured spectrophotome-
trically (Spekol, Carl Zeiss, Jena) at 610 mm.

The rate of glucose penetration from the medium“into the hemi-
aortae was expressed in/micromoles/glucose uptake 100 mg fresh tissue
per 2 hrs.

After incubation, each aortic preparation was washed in Krebs-
Henseleit buffer (without glucose) and macerated for 30 minutes in
boiling KOH 30%,. The glycogen was precipitated and separated by two
washings with 609, ethanol and two corresponding centrifugations at
4,000 rpm, 60 min. each. The isolated glycogen was solved in 1 ml
double-distilled water and its concentration determined in 0.1 ml of
this solution according to Montgomery (12). The remaining 0.9 ml solu-
tion from each sample was completed with Bray’s scintillation liquid to
5 ml and the radioactivity was measured in a liquid scintillation spectro-
photometer type Intertechnique-Paris (efficacy for 1o = 959,). The
specific activity of 10 (U)-glucose-marked glycogen by the “in vitro”
incorporation was expressed in CPM /2 hrs. per 100 pg glycogen.

The results were statistically checked for the homogeneity of the
means using Chauvenet’s criterion. Mean values were compared accord-
ing to Student’s ¢ test, P = 0.05 being aceepted as th'e limit of signi-
ficance. ‘ :

RESULTS AND DISCUSSIONS

The data summarized in Table 1 show that under basal conditions
the ‘4n vitro” glucose uptake by the isolated diabetic rat aorta varies
between 0.950 and 0.981 micromoles/100 mg fresh tissue per 2 hrs.
Procaine-HCI intensifies the glucose uptake by 20.3%, (P < 0.05), while

‘Aslavital and Gerovital H, enhance it by 29.4 and 35.79, respectively

(P < 0.05), as compared to the corresponding basal values.
From the results given in Table 2 one can see that the rate of
i vitro”? MC(U)-glucose incorporation into the glycogen of the diabetic

3 INFLUENCE OF PROCAINE-CONTAINING DRUGS ON DIABETIC AORTA

Table 1

;Il‘lhel mean V‘alues i. S.E. of the “‘in vitro” glucose uptake by the
0. acw‘ aorta of diabetic rats under basal conditions and in the
presence of procaine-HCl, Aslavital and Gerovital H,

micromole glucose uptake/100 mg tissue/2 hrs

. + 0. o 149 +- 0 /0 T &
. T . I 3 0.05
0 9:)(&)) 0.079 1 ( ) 0 20 32 =5
BASAL ASLAVITAL /{)Dl“ P
0.961 - 0.0 6 234-4-0.070 +2 » :
0.981 -~ 0.101 1.331 j:' 099 --JO‘ 7 . U - 1

(ll:lell)lllll‘)])el' of experiments is given in brackels. Percent differeﬁées
an are calculated vs. corresponding basal values)

Table 2. .
The rate of the “in vitro” C(U)-glucose incorporation ‘in .glyco-

gen of the thoracic aorta of diab etic re y (6) and
ge . : 4 € ats under basal conditi 5 a
in the presence of pl‘OCﬂillL‘rI{CI, Aslavital ‘and Gero'vitall I;‘; 5
L 3

-GPM/2 hrs/100 pg glycogen: :

BASAL. ; PI’.O_CA'INEYI { -9 Diff. . ; - P
271 4+ 29 275 L 35 1.47
P 1 4 .

( ) ( ) : + >0.50
BASAL " ASLAVITAL OA,].)'iff,. . P
266 4 31 287 4+ 25 +7.8

/ . ‘(i)
BASAL GEROVITAL %Diff. P
= 19

ngn.: vah.les represent means 4+~ S.E. The number .of experiments
is given in brackets. Differences and P are calculated ;/s cor &
ponding basal values). ; i

rat aorta wall under basal conditions ran j
ges between 228 and N
IEJFI‘ gohggzs/;oor pg 1§‘llycoge(111.f Procaine-HC1, Aslavital arllld ?;Eogﬁg{
3 ecia modi i ;
Bt >p}())‘50). y modify this phenomenon as compared to the
By comparing the data presented here with
\ t thoge recentl i
by us on isolated normal rat aorta (9), it is obvious that stregtgzboagg:igtj
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diabetes reduces significantly both the rate of glucose uptake and glucose
incorporation in the glycogen of the aorta wall. These observations are in
good agreement with the data demonstrating that in the aorta wall of
diabetic rats the “in vitro’’ glucose consumption, the conversion of glucose
into glycogen, lactate, CO, and lipids are significantly diminished and
the hexokinase activity and ATP concentration are decreased (1), (6),
(15).

As results from our data, in the presence of procaine-HCl, Asla-
vital and Gerovital H, the “‘in vitro’’ glucose consumption of the diabetic
aorta is improved, but the rate of *C(U)-glucose conversion into glycogen
remains unchanged as compared to the basal values. On this basis it is
pertinent to assume that procaine-HCl and procaine containing drugs
besides their direct stimulatory effects upon the transmembrane glucose
transport from the incubation medium into the tissues of diabetic aorta
also enhance the glucose catabolism by increasing the glycolysis and oxi-
dation of glucose to CO,.This hypothesis is supported by the observations
that procaine and Gerovital H,y stimulate oxidative phosphorylation in
certain tissues of white rats (3), (4). At the same time, our earlier histo-
enzymatical studies suggest that in the aorta isolated from normal rats,

procaine—EICl, Aslavital and Gerovital H, intensify “in vitro’’ the activity

of lactate-dehydrogenase, snccinate-dehydrogenase, cytochrome oxidase

and ATP-ase (13) and increase the capacity of the ‘aorta wall for glucose

utilization “in-vitro’ (9)..
In conclusion, procaine-HCl, Aslavital and Gerovital H, enhance
the ‘4in vitro” glucose uptake of the diabetic rat aorta, without affecting

the rate of “‘de novo” glycogen gynthesis from glucose at the level of

the aorta wall.
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NEW DATA ON TISSUE METABOLISM IN RAINBOW
TROUT ONTOGENESIS

(¢, WITTENBERGER, RODICA GIURGEA, GIH. FRECUS, D. COPREAN, 1. MADAR and
: ANA ILONCA*

Ontogenetical modifications of some parameters of liver
from the age of 1 to 48 months are described. Some se
reported. The general characteristic of tissue met
animal, whose main nutrients are proteins.

and muscle metabolism
asonal variations are also
abolism is that of a carnivorous

There are very few data available on tissue metabolism in fish
ontogenesis, especially beyond the larval stage (see references in (3)).

In a previous paper (10) we brought some contributions to the
- study of muscle and liver metabolism in the developing rainbow trout.
‘We are now presenting some more data on this topic.

MATERIAL AND METHODS

Experincents were carried out on Salmo gairdners, purchased from
the fish breeding farm of Giliu, Cluj district, where they had been fed
- on standard age-fit fodder. The spinal cord of the fish was transsected
mmediately after they were out of water, in order to delay the rigor
- (6). The trouts were transported to the laboratory on ice, and samples
“were immediately collected, from non-rigid individuals only.

i Whole organisms were taken for analyses, when working on ver y
~young fish. From the age of four month on, determinations were made
‘on white muscle from the epaxon region and on liver; for some parame-
ters, lateral red muscle was also used.

, The parameters determined and the methods used were as describ-
‘ed in the above-cited paper (10).

i : RESULTS AND DISCUSSION

The intensity of lipid synthesis (appreciated by the specific radioacti-

Vity of the lipids isolated from tissue slices after the incubation of the latter

With *C-sodium acetate) is very high in the liver, for the age of 15 to

24 months, and drops afterwards. The process is tens of times slower in

he muscles ; the maximum is also reached at about 15 months. There
e no significant differences between the two muscles. (I'ig. 1).

No correlation can be found between the tissular lipid content and

he velocity of synthesis. No ontogenetical variation is apparent in the

ipid content from the age of four months on. In the muscle tissue, the

Value is between 0.8 and 1.2 %0; related to fresh mass. In the liver, an
M\

: * The authors wish to express their gratitude to dr. Monica Munteanu, from the Sylvo-
li.ec.hmcal Experimental Station Cluj-Napoca for her kindness in helping them to obtain the
IVing trouts. The skilled technical assistance of A. Riibulea and Maria Pop is acknowledged.
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evident seasonal variation occurs : the lipid content is lower during win-
ter. (2—3 9, in October-February) and higher during spring (3 — 4.5 %
in. April-May). 1
The lipid content of the whole organism is 1.8 — 2.0 9% at one month -
(after having reached a 3.89% level during the larval stage (11)). After
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Fig. 1. — Rate of synthesis of lipids (- - - ) and of proteins (—) in the

white muscle (o), red muscle (@) and liver (x) of the rainbow trout.

Abscissa : age in months. Ordinates: specific radioactivity of lipids
and proteins, in disintegrations per minute per milligram.

a new increase to 2.7 — 2.8 %, it drops again at about four months;
probably in connection with the increase in the musculature relative mass.
Afterwards it stabilizes around the value shown above.

~ We have not found — up to the age of 28 months — that lipid (and
glycogen) depletion in the tissues, which was described in migratory sal-
monids at “smoltification’ (7).

As we have shown (10), the tissular oxygen consumption is very low
in 12 to 24 months aged trouts, when determined in vitro, with glucose
as substrate. Even under these conditions, the share of carbohydrates in
oxidations is low. Taking into account the strong increase in the hepatic
lipogenetic capacity, which occurs by that age, one may suppose that
the enzymatic equipment of trout tissues is such that energogenesis pro-
ceeds preferentially by lipid betaoxidation rather thanby acetate oxida-
tion wvite the Krebs-cycle.

The water content of the organism increases, and the protein cons
tent decreases, during the pre- and early post-hatching periods of develop-
ment (11). This trend goes on until the age of one month; afterwards,
the protein content increases. Muscle protein content (related to tissué

e
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mags) becomes soon stabilized and keeps rather constant from the ace
of 4 to 48 months. In the liver, the value reaches a maximum by 9;%0
months, then decreases until the age of 16—18 months: a new. slow
i%‘creazs;a follows, which lasts over the whole period we have invegtiéat(?c‘{
(Fig. & T

20 -
191 X i

w
ALl o ) o

L R T R i} ' \
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months Eo

%?;)g.a?;].d——]i?'gl Oé,:f;]etfic?; \'arigtion oft the protein content of the whole body (®), white muscle
. X) o 1¢ rainbow trout. The full line shows the approxi i
e () bl S s approximate tende <
the liver protein content during three ontogenetical periods. Abscissa : age in rlxlwnltlfll‘.‘cs #

, .fDaFad(.)n the proteosynthetic ability of the tissues (evaluated by the
?%3(;1 ic ra 1oact-1‘\'1ty pf t}}e proteins isolated from slices incubated with
. 2 falélclme).are }fgwen in 1<1g_;. 1. The process is much more intense in the
1vel11 lan 11? t e muscle tissues. Developmental variations in the liver
%o;ir% '(;1 alr)pélox‘l'maftely those of the tissue protein content (see Fig. 2).
Protein synthesis in the red muscle is, from the age of two years on
mgmfx;antly more intense than in the white muscle el ’
nui and Ishioka (: 4) showed that fis! is i
o Ishic la ](2),1 (3), (4) show e,d t‘-ha.t fish proteosynthesis is
L ultiple hormonal control. This regulates both the amino
e Ifuglsport ACTOSs thq cell 1‘nembra;nes and the synthesis process proper
ol 10 : tl}(: emuse‘ie.a-nd h\gr tissues. We showed (see above) an intensific: :
protein synthesis i iver and the rec i
! 3 esis in the liver and the red muscle, in the

- period when the trout reaches its sexual maturity (about two years); at

_:llllgps;)aél;l(;ht;?&ee: d¢c1§‘:mf§e of the hepatic liposynthesis occurs. One can
o Og }Ellllo i) llcafplons are also humorally determined, may be
il " se of .'e (‘)_od le‘fel of sexual hormones. The liver might

on, in this period, as a protein source for the needs of the

- sexual glands.

. haﬁ?(frgfaéslri)%tiflilie}a:lOns 1,)615_“',9@ the metabolism of proteins on the
i “ro’u o ydrates ‘a}nd lipids on the other hand, as in all verte-
L ﬁbe mu‘q'c v crzl 31111111}10F13113fe1’a§e§ are very active both in the liver
&minotraUSféragé ) 1 (C} 851‘ ing GOT, GPT and branched chain amino acid
i (A liv‘er’(,S o 1aleven more a.c:t.n.'c in the lateral red muscle
foe t' ), (‘). T 1_e§e lngh_ aO.tIVIMGS suggest that amino acids

ot only for protein synthesis, a likely supposition if we take
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into account that the trout is a carnivorous animal, whose food is poor in |
carbohydrates, but rich in proteins and lipids. An intense gluconeogenesis |
has been demonstrated in the tissues of the trout, even if the food is
enriched in carbohydrates (1). The converse process, i.e. the conversion
of glucose into proteins, which we tried to measure in this investigation, |
is indeed practically absent at all ages (we did not find a measurable
radioactivity of proteins from the tissue slices incubated with 1C-glucose). |
However, there is some glucose to lipid conversion in the liver of the
trout more than two years old, i.e. just in the period when the ability of
the tissue to use acetate for lipid synthesis drops. 1

The need of tissues for carbohydrates seems to increase with the
age : glycemia increases from 27 mg/100 em? by one year to 35 by two
years and to 42 mg/100 ecm? by three years. ‘

In conclusion, the tissue metabolism of the trout is that of a carni-
vorous animal, which utilizes amino acids on various pathways, but
which is able also to utilize lipids and carbohydrates. There are important
differences among tissues, concerning also ontogenetical variations. It
seems that a metabolic maturity of the tissues is reached about the age
of two years. ‘
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EFFECTS OF UREA IN FOODER ON SOME PARAMETERS
OF CARBOHY DRATE METABOLISM IN DUCKS

D. COPREAN, RODICA GIURGEA and V. MICLE

t g 1 ar Y - -
:;?tll;?tlﬁli’gid}'lyb“q ducks were treated with urea (640 g/100 kg fodder) as an
e treitmc;iltniﬁ%?:::te,dfron(; hatching until one day before killing (at 53 (1'1\';)
=4 & @ a decrease in glucose-6-phosphatase | S o
activities correlated with an increase in the g]ycogenlof the lie\l'l(la;1 T e

g« ;,‘sfig;;a;l.lmow_n‘ ’rh_at» urea is an inhibitor of the thyroid hormone
S carbolﬁlwﬁtlgatlons haye shown that hypo- and hyperthvroidism.
o ce Carbio ydr 1afce 1netab011§1n. In hypothyroidism the liver glycogen
glycooenlis ;i easef (12,5 8)54n0 hyperthyroidism, on the other ha?ld
glye a?sed 0 ;)crgﬁzer(}uéi) avn'dtthe activity of the muscle hexokinage is’
2 ) ) s Ors 1mterpreting this latter chang il
increase of the degree of oluc ilization | 0 PO

. ose utilization by the
o : g I gluco y the muscles. It hag als
o thl(;ell))gfl; ggtel };t}(l)?toi}lllilelﬁ g;llatmg l_evellof thyroid hormones is dependen%
. ; mones involved in the reculati : '
drate metabolism. Thus, in | idi He R
' ; S 1ypothyroidism the activati
mines of the phogphorviase 83 i ) G S ol
: : § yiase system is affected (14). (! 'ning
tionship between the thyroid i s e T
1 : yroid hormones and insulin the res
S L] : mone; ; ; esults o
Zl?gx?zlllsi; hlfﬁvszitl%a:cqls are contradicting. Very recent researches fhglg
e thp 1% siological serum insulin concentrations hyperthyroidism
e ;1e01’eeas ylzc(])glycemlc effect of the hormone ; hypothyroidism
e hyper%hyroidié i:i thlelas 6fffect (10).1 These same researches found that
; e glucose production by the liver is muc
‘ ; 'O by s much decreas-
g{([lar?:,i Ifg}cnagmigsi ?ﬂ‘lt llly]}O)otl]lO};rollD(hsnl or normal thyroidism Bratugcali
rrain et al., 4 (cited by obtained the potentiati ol tili
zation induced by insulin in 1 Wby B T
y ins ealthy subjects treated with ’
’ i althy s . ith T,. However
1(3(1);%151“ ﬁgfﬁ?& g]elfs ; I?:leelbﬁcll l’ghe (eglsteélce of an antagonism betwgen the thexlr-’
: S a sulin (Davidson 55 Dimitriadis al., 1985
Lawu% et al., 1984 — all cited by 10). o T 6 Byl
o a,d?lgjill?*t()f l;_he present i.nvgstigation has been to follow up the effect
stration of urea in food on glycemia (gl), liver glycogen (G)
o )

liver glucose-6- -
ducksgj e-6-phoshatase ( G-6-Pase) and phosphorylase a (Pa) in young

MATERIALS AND METHODS

14 - Ay
. (fl%greg)l‘)&l1;223’5;3\\*328' pffll"fornle_d on ducks, a Romanian four-line
A ys. Lhe animals were fed on the food usually
'];‘h(; (1‘111cks \Tver(? {11Vid@d into two experimental groups :
10%10]1{15 1fe;coe(11vu:%§0?§ezll. in ‘go‘od. in.a proportion of 640 ¢ urea for
(65 dech’ : atching till the day before sacrification
— 2fe<1)11;§;(?1 group receiving the same food but without the addition
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made ; the glucose
and the activity of G-6-Pase (
phosphate released in the reaction media in w
liver enzymes was assayed, was
and Shorr (15).
of (-6-Pase was assayel
order to express the acti
phosphate released per amount of protein and per minute.

)

D. COPREAN et al.

The animals received no food 16 hours before sacrification.

Immediately after sacrification the following determinations were
amount in the blood (11), the glycogen content (3)
4) and of Pa (5) in the liver. The inorganic
hich the activity of the two
determined using the method of Tausky
Trom the homogenate in which the activity of Pa and
1 the amount of protein (3) was determined in
vity of the enzymes in micromoles of inorganic

The data obtained were interpreted statistically using Student’s
«” test. The homogeneity of the media was tested using Chauvenet’s
criteria and the aberrant values were eliminated.

The statistical significance was considered at p = 0.05.

RESULTS AND DISCUSSION

The liver glycogen content of the ducks receiving urea in food was
increased as compared with the controls (Fig. 1). In the same animals
(receiving urea in tood) a rise of glycogen content was ‘found in the
bursa of Fabricius and thymus as well as a decrease of Pa activity in
the thymus (unpublished data). A doubled amount of liver glycogen
correlated with a decrease of free glucose content in the same tissue was
also obtained by Giurgea et al., 1986 (unpublished data) in chicken
receiving an inhibitor of the thyroid gland (thyourea) in food.

30r
%ol
10
C goze ] Fig. 1. — Variation of glycemia as well as
glycogen, Pa and G-6-Pase activities in the
= liver of the ducks. Values figured in the graphs
are percentage differences between urea treat-
- ed and control ducks. * marks statistically
significant dilferences.
30

gl

In the animals receiving urea in food, glycemia was not changed as
compared with the controls, although the activity of G-6-Pase and of
Pa in the liver showed a significant decrease (Fig. 1).

As shown before, the activity of liver Pa decreased in the liver of
ducks receiving urea in food. A decrease of the total phosphorylase

activity (9) as well as a decrease of the capacity of the contracting

5
f
4
¥
I
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Ix‘r(;}lgg(l}(zoig ggg\’gﬁ& p;;oighlori‘grlasgﬂ(m %:ave been recently reported in thy-
- rats with phypothyroidism ; th ;
. e ) 3 s e latter researc
workers consider that.; the decrease of the activati’on capacity of 'dl
phosphorylase system is due to the fact that the activati i
phosphorylase b kinase is affected. AR ot i ot
L ]?)igaglfs% ;u }Ls ],m,(?“? that the thyroid hormones are involved in the
condilgions Pt )(‘Ctllois' the membrane of plasmatic reticulum (16, 17), in
g t' J 1} 1’5? hyroidism deficiencies could occur in the tra,n’qport’ of
0 ~1issl(£ no(x);;l ax:c(hs : 1elplaee of the activation of the phosphorvlaée system ;
i o | da phosphorylase b kinase, even in its active form is 2
cho; horv?gsél ellt’? enzyme. f\ deficiency in the activation of the li;'ecr'
%) th}; o .t'sys em determined by an inadequate transport of calciulﬁ
fgundb ul:aALort }flte could be the cause of the decrease of Pa activity
e ga,t'e.cho l(; mgg cause could be the disturbance of the activation path
s (S(la ei 4Of :r»he phosphorylase system in the conditions of
G-6-Pase, was il >bv) : ﬁhe other enzyme involved in glycogenolysis
, was y other research workers, t e P
e ' 18, too to be decreas
gggogg%;d;sm (tS_,171'ede001 et al., 1972, cited by 12). The deerea;e S?lir;
anc 15e activ ity correlated with the increase of the liv "1 :
store (see Fig. 1) reflects a decreas i g AL
BN oy hosohoransts ease of the capacity of theliver to produce
B cal,P Qto y 1_0 pa.hth and a possible increase of the glycogen-
Y g capacity of this organ in hypothyroidism Taking 1
account the above-mentioned fact 1 e bl
W tion of clycogen in ﬂac ; we can assert that the increased
: ycoge he liver of ducks receiving urea i :
food Iil)a};)lgg pll)lle consequence of a complex of factors : £ bR e
I t}Sll 1’3id1rlll our experimental conditiens the reduction of the
o éyfor : po;’ézlg?ei H;ductzed by urea treatment creates favoura-
§ ¢ iated acti i S A . paanbird
of the glycogensynthetising system ‘1(1)115 Otjil 11}&1}11.1}1)1' oo e o ton
: 3 D DR . y B B
system ; this can be the Zause of the 'ne-m % o s PR osElOrlse
e S he increased glycogen storing in the
2) It has beenr
n recently found that i % : i !
1g\leucose turnover is decreased (i\f(]:]gaﬁgctﬁlest‘; akle oflgtélsyroulec-tomy o
B b sooies _ al., , cited by 10).
5o the'i'}e G 1())?1515;;1(‘)lgir%l;l’;lt?ngliodulctlon of thyroid hormones bu)t
experimental conditions) can de Ut Ve alone (hypothyroidism — our
i ta. §) can determine a reduection of glucose turnov
se conditions can facilitate an increased pelr s i
B oo leaé e eased accu}nula.tlon of liver glycogen.
B oo Tic e be. z;n t? )‘_e(?le%“(‘d aqtnqﬁy of liver Pa and G-6-
a'bOV&mentiobned' s could 00511;: factor which in cooperation with the
, 4 oned ones: ¢ se an increased acc i - o
oh > » C a ceumulat ¢
g lnltthle liver of ducks with hypothyroidism #RIgh ok Els:
i should be mentioned e »
11114‘ the liver is not associmto(tlhii\‘vtilt?gl ;mlgasi.d accumulation of glycogen
(Fig. 1). In the c o TR DR of blood glucose level
I ihion on(htlo'n§ of experimentally induced hypothyroidisr
pylthiouracyl administration i i TRl e
i e fon in hens, Raheja and Linscheer (12)
with hypoglycemia Inveb\fe(l glycogen storing in the liver is not associated
o prod{lctioilpelvnm nts pe1:formed on mammalians a decrease
e o P W a? t(‘)und in hypothyroidism (7). This ean be
path in the muscle fissﬁleonT}?e agkl)pcos@ catabolization by glycogenolytic
- Lhe absence of a change of the.blood glucose
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level in the conditions of a reduced liver glucose production induced
by hypothyroidism could be interpreted, in our experiments, as a reduc-
tion of glucose utilization by the peripheral tissues. ’

COXNCLUSIONS

1. Administration of urea in the food of ducks favours the accu-
mulation of glycogen in their liver.

2. The activity of liver enzymes involved in the breakdown of
glycogen, Pa and G-6-Pase is decreased in the ducks receiving urea in
food.
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THY ROIDAL INFLUENCES ON GLUCOSE

AND LEU
ABSORPTION IN THE CHICKEN R

JEJUNUM

RODICA GIURGEA and C. WITTENBERGER

Intestinal absorption of o

a5t abs glucose and leucine was ied i i
thyroid (’Ij) treated Cornish-Rock chickclllsum e
enhanced in T and inhibited in t, while th ‘

_ { a (1) and/or
tAill)solpt.mn of glucose was somewhat
at of leucine varied conversely.

There are many investioations i
: . J stigations on the st
and amino acids as dependin?g on a:ge (3)16(111(15[8“111&1 o
.‘1(;.v_<als oﬁ the fo_od (9), (15), various horm(,)nes
(ditions in the intestine (1), (8) a.s.o.

J Our previ C i
o S}glre\;liogs lt".es‘elaallch has put into evidence modifications of tl
o ab rgte(')n l0 glucose and leucine, in chickens or laying hel(l) ' fle
macologic'alll)y " ‘éere? 2}) )fo(d(ger%, and /or.having the thyroid funct};ion }S)ha?rd
‘ . altere » (0). New variants of the experi o
related to tyroidal influences were the object of the pl%ii&ﬁ%%?l&fagssggﬁglle
, T,

ibsorption of glucose
),, protein and carbohydrate
(4), (7), (12), (13), jonic con-

MATERIAL AND METHODS

B c?(i)rlin(l)ﬁ;-]i(;(ﬁz I?é]b{ciclq{ens were purchased from a commercia] hatche
'a;ge-fit e foill ge;lgn(%;aé‘ogdeq‘\lmte tzoohygienic conditions and ge);i
‘ : LK S. and water were oiven bt ix
ggggs 'Of‘l.‘g(l)ﬁ C}}i‘eke'?s each were set : control group ?C) feczld \f}i%fumu's A
e :) fglifel-) = which received thyroid treatment dl,u’ino the lan?;;n?)l
B ’tb’ Oulps t, and by, which were given tyhiouré% in th S
4th day res .eeE 3 1(0‘-qu of 75 mg per kg body weight on the '316'(103’1‘15
Tih G iﬁpt 'Igio}tf] IIJI; ’cé,Ta‘nd g single dose of 50 mg per ko by on a’zlllle
) 1180 1L and t,T, which recei e ‘
thyroid treatments, as specified above, All chiakens oo, (iourea and
N0t 0 ook, ens were killed at the
Thyroid hormones wer ini
i . nes were administered as
%haﬁgn(igg{'gf ]Egcll)lalest) in the fodder, corresponding to 170 ue triiod
e P g body weight and per day. Thiourea was al e
Ch'eI;; as powdered pure (pro analysi) substance e
1ckens were killed by d itati .
A ; er Y decapitation, after a fastine .
1og§3§f12§1§f th(; Jejunum was immediately sélmpled an;t;ﬁlgse(g '1118 l}llqll}s.
B o a:nd fe'ilt I “everted intestinal sac” (13), (1’7) of ftbout14 i
e 1f_ed1 with Iu'ebg—Henseleit saline, buffered (fo H 7C:Ln ¢ith
it S(tlna concentration 10 mM) and containine 10 }r)nM ol i
i e papé?s)s( g))f t(l(;;} (:;?C)erltrn&nttal p]roeedure were as described iunC %?1:
i y (6), ept that radicactivity determinati
g1into account the “quench’’ due to the glass of therzggﬁ?iﬁagfﬁ ?i:iise

per minute (DPM) per
ficient of the radioacti-
mpled from the interior

powdered dry (integral)

Mg organ mass, and ag
1 5, ald as percentage partition
Vlty between the external saline andp the ﬂ?}idcggf
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reneityly C et’s
of the sac. Mean values were checket(% f(%rlllcl;\)\Tr?r%e;c%zﬁuE-(f’(l)ll?];]‘;i%% s
o compared according to the following sched: for thiour
c£§te¥10né Aa%h(tolii}z?}lleg ) ?JirlcfogndbtzT with T ; for thyroiddects : T W ith
effects : t; s !’

\ s T
T with t, and t,T with t,. Differences were considensignificant,
T with © 5 [

g;nf(lient’s “t’l’ test indicated p < 0.05.

RESULTS AXND DISCUSSIONS

i i s a potent thyroidilibiting agent-
rl1}1.1()111~%h18 %ent(ﬁ'eag? a?gcggﬁg,doﬁb 312 1ong—1asbtin_g dlcts OfTE;}srr(’)mlrg
o 'ﬂ'le' s ar11’ din the early ontogenesis of the ch}ckw(l()").v rti’a i
el aill)ptle ur 447 chickens had their.thyrmd ghl}ldh %a pa
o @Ssgme tn ab10 - sacrification, being in a slightly Thypthyrol )
1n111b1tet e‘;(;)“T”bclliclcens were slightly hyperthym}d. i
e th? - ‘e old literature data showing that, in nnals i
bsorgt}ilslrleaﬁlde jgjunal alkaline phospljmta-seh@&ogglyb;,re& ﬁt:t?:a(,}z, e 5; i
o i . An inhibit b -
g g %yrmﬁfﬁgﬁ%ﬁt%fl l’ogz )enzymes involved in nl{)];%ltg;??isa?t(:)‘j
Nl giozgned in our laboratory (V. D. Sandu, upblt 1 )
e results are in line with these data butothelt‘: &1;% il
o (;31'11‘11 seems to be enhanced by t}lyrmd tmtmenr, PpLILE
Ghtlcgfgaggrsoi?hilgited in thiourea treated chickens. Hmver,
no :

Table 1

Intestinal absorption of glucose and leucine in chics

| i
Tt
IPS : T t,T Y I T
GROUPS: G ; |
|
1| 3.92
Glucose 3.4 | 7.99% 3.%i* g.gii é'ﬁ;‘ ?_?ﬁ
2.38 0. ! !
ggM/mg 1%;%?% 31.46+ | 13.154 1é.ggi 12,3# ﬁ:ggi
68 9.02 3.55 ¢ M iw.ss
Leucine g'gzu: 5.62-4L 13.(7)‘;i* 11.2215* 3,§£ 1.87:}:
' 1.48 3. . LA
e o 95.934 | 38.834 | 7.842%.12%
Fo 22.251& 1i:ggi 6.68 | 10.28 15| 7.53

G ; the
] ignificantly differ from th
standard errors. Values signil o il
Mea;:)p‘i*?;“:zsci\trols (see text) are marked w1’cht *), P C=paio :
igzit in %. For other explanations see the text.

TLeucine absorption (Table 1) seems to be redu(ﬁ% ti}ém"?_‘ili t;g%a;g
menty while thiouren (o b N ) .1 for the vl vith thyroid
iti icient is 31.3 = 9. ¢ | th
¥a1u1?n(1)§1gl ea?l?ir%}lg I;l:cg ?ffilglt?hose without it. The diffeneis statistically
rea : .

significant at the p = 0.02 level.
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Our results clearly show that thyr
tion in chickens do exist. However,
puzzling feature is the apparently synergic effect of th
and of an antithyroid agent, the thiourea, as it cccurs r
in tT groups. We should take into account that var
also have direct effects on the intestinal wall, when administereq orally
(2), (14). If thyroid hormones also have such contact effects, a perfect;
antagonism with thiourea is not to be expected.

We obtained clearly different results concernin
for the two thiourea variants :
but zero for t,. The latter var
Both this fact and the several d
(in a period of rapid

‘may be

oidal influences on

jejunal abgorp-
they are difficult to fnhom o 2OSOLD

interprete, One
yroid hormoneg
irs related to glucose
1o0us substances ma

g leucine absorption,
the effect was clearly positive for 1,
iant received a smaller dose of the drug.
ays’ difference in the age of administration
developmental changes in the chicken’s organism)

supposed to generate the clear divergences between thebeffects.
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RTUDES CYTOPHOTOMETRIQUES SUR LA SPERM
GENESE CHEZ ISOPHYA SPECIOSA FRIVALDS
(ORTHOPTERA-PHANEROPTERIDAR )

VIORICA MANOLACHE et M. IONESGU vARO

The sex determinism is X0 in the male, XX in the fem
chromosome being picnotic and very di
is separated from the rest of the nucleus
the heteropicnosis of an X chromosome

chromatin in the nuclei of the somatic cells; in the male, the X chromatids

ue suggests the existence of three

ale, the X male hetero-
stict since the leptoten stage, when it
by its own membrane. In the female.

may show chiasma. The ADN/chromosome val
8roups of chromosomes beside the sexual one.

Les études sur la quantité DNA chez les Orthopteéres ont 666 réali-
sées par Fox (3), Willmore ef; Brown (11) qui ont établi les valeurs pour
le DNA du noyau des différentes espéces. John et Hewitt (5) ont trouvé
des différences significatives du DNA tant entre les espoces avec lo
méme nombre de chromosomes qu’entre celles avec 2n =17 et 9n — 23
chromosomes. A partir de 1'étude quantitative du DNA chez différentes
especes d’Orthoptéres, Gonsalvez, Lopez-Fernandez et Esponda (4) arri-
vent & la conclusion que quelques espéces d’un genre peuvent évoluer par,
une duplication massive en tandem de certaines régions des chromosomes.

En échange, d’autres especes du méme genre ne subissent pas cette
duplication.

MATERIEL ET METHODE

Les larves males d’Isophya speciosa (stade 4) contiennent dans leurs
gonades les spermatogonies en division, tous les stades de la prophase
méiotique ainsi que les autres phases des deux types de division de

aturation. Les larves femelles du méme stade présentent des divisions
des cellules folliculaires.

La dissection des larves a été faite en solution physiologique pour
les insectes et les gonades ont été fixées en liquide Fleming. Apres
le lavage, la déshydratation, la clarification et Pinclusion des pieces & Ia,
Daraffine, on a procédé a des sections de 8 pm d’épaisseur & ’aide d’un
icrotome de type Spencer. Les sections ont été colordes par la réaction
Feulgen d’aprés Scott (9) afin d’éviter les pertes de DNA. L’hydrolyse a
duré 25 min/60° en HCl N 3 20% w/v polyéthyléneglycol (Carbovax
6000); elle a été suivie par un bref ringage & l'eau distillée 3 5°o_W/y

y pre-
paré d’aprés Coleman, contenant 20 % w/v polyéthyléneglycol. Les sec-
tions ont été introduites trois échanges en métabisulfite de natrium

0,59% w/v polyéthyléneglycol 5 min. chacun et apres ont été lavées &

T'ean courante. e montage a 6té fait en baume synthétique. Les mensura-
tions de la quantité DNA/chromosome ont ét6 effectudes avec un cyto-
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spectrophotométre Zeiss-Jena, & deux longueurs d’ordre & 565 my et .
490 myp. en employant l'immersion Ap 100 x et Pobjectif « MF » - Pro-
jeetif 6,3 : 1.

RESULTATS

L’Isophya speciosa a la formule chromosomiale 2n =30 - X chez
le male et 30 4 2X chez la femelle. Dans les plaques métaphasiques des
cellules fclliculaires des ovaires on distingue les deux chromosomes X qui
sont grands et de la méme longueur (fig. 3/2). Les larves femelles présen-
tent dans leurs noyaux somatiques I'un des chromosomes X hétérochroma-
tique sous la forme d’une chromatine sexuelle picnotique dans les noyaux,
interphasiques. D’habitude les plaques métaphasiques des mytoses sperma-
togoniales contiennent 30 autosomes et un hétérochromosome X done:
2n =31. Leur disposition est caractéristique, le chromosome X et les
grands étant disposés a la périphérie, alors que les petits chromosomes
sont placés au milieu de la plaque metaphasique (fig. 1/1). Mais on trouve
aussi des plaques métaphasiques avec 33, 34 et 36 chromosomes au
lieu de 31, ayant & peu prés le méme emplacement dans la plaque métha-
phasique (fig. 3/1). Par conséquent, & la suite de la division réductio-
nelle, on en trouve aussi des plaques avec 17 chromosomes. Les mensu-
rations photométriques & deux longueurs d’ordre nous offrent les valeurs
moyennes suivantes du DNA des chromosomes en unités arbitraires
calculées pour 25 plaques métaphasiques spermatogoniales :

X = 6,416 4 0,015 9 —1,25 4 0,019

1 =2,666 4 0,13 10 = 1,171 &+ 0,036
2 =2,095 4 0,025 11 =1,0945 & 0,03
3 =2,012 + 0,038 12 = 0,987 - 0,019
4 =1,828 + 0,048 13 =0,892 -+ 0,035
5 =1,656 + 0,059 14 = 0,701 -+ 0,056
6 = 1,516 -+ 0,028 15 = 0,514 + 0,06

7 =1,37 + 0,026

8 =1,324 - 0,021

On peut apprécier trois classes de chromosomes : avec environ 2 uA,
avec environ 1 et inférieur & 1 pA. On n’a donné les valeurs moyennes

du DNA que pour l'une de chaque paire de chromosomes. En méme

temps, on ne doit pas perdre de vue que tous les 31 chromosomes méta-

phasiques sont quadruplés, ayant une quantité fois plus grande de DNA

du genome. La somme des valeurs ¢ DNA des 15 autosomes et de la
moitié ¢ DNA de I'hétérochromosome X représente la valeur 2¢ DNA
du noyau haploide.

Iy a lieu de remarqueur quelques caractéristiques de la prophase
méiotique chez Isophya speciosa. Au début de la prophase, les chromo-
somes sont trés minces et longs, étant dépourvus de chromomeéres (fig. 2/2).
C’est & peine a la fin du stage leptoténe qu’apparaissent de leur long de
petits chromomeres. Au cours de ce stage, les téloméres de quelques chro-
mosomes sont dirigés vers une zone étroite de lenveloppe nucléaire.

Fig. 1. — plaque métaphasique 4 31 chromo-
somes; 2 — diacinése avec quelques tétrades;
3. diploténe ol les chromosomes X présentent
3 chiasmes; 4. au début de la diacinése, les
boucles successives entre les chiasmes sont
placées entre deux planes perpendiculaires,
comme résultat d’une rvotation de 90 du plan
des  bivalents du commencement du diplo-
téne; 5. plaque métaphasique de la spermatc-
cyte d’ordre I1; 6. plaque métaphasique de la
spermatocyte d’ordre I; la comparaison des
deux plaques laisse voir les bivalents fusionnés
«dans un seul chromosome dans les spermatocy-
tes I (immersion 100 x oc. K 15).

Fig. 2. — 1. nid de sperma-
togonies en division ayant leg
chromosomes plus petits que
ceux des métaphases des sper-
matocytes d’ordre II prouvant
que la phase S de la méiose
a lieu dans les spermatogonies ;
2. spermatocyte en phase lep-
totene; 3. spermatocyte en
phase’ pachiténe, représeatant
le chromosome X héiéropicno-
tique ; 5. {élophase de la deux-
iéme division méjotique (im-
mersion I 120 X oc. K 20)
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étant réalisé ainsi le stage « en bouquet » (fig. 2/3). A partir de,ce stade
méme, le chromosome X devient hétéropicnotique, étant placé le l\on g
de la face interne d’enveloppe nucléaire (fig. 2/2, 3/4). ID;m% le zygoteng ;
les chromosomes homologues fs’accollent, excepté 1’hétérochromosons X .

Fig. 3. — 1. plaque métaphasique spermalogo-
niale a 34 chromosomes; 2. plaque métapha-
sique des cellules folliculaires de 'ovariole avee
30 4 2x: 3. télophise de la deuxiéme division
méiotique; 4. télophase de la premiére division
méiotique avec des chromosomes plus grands
(immersion H 1000 x, oc. K, 15),

Les chromomeéres homologues de la méme dimension de chagque paire de
chromosomes peuvent étre ‘observés le long des différentes paires. Dans
le stage pachyténe commence la condensatlon‘de chromosomes qui vont
finalement présenter une série de bandes, fait qui trahit une activits
transcriptionnelle (fig. 2/4). A la fin du stage, les chromosomss sont
assez grossis et 'on peut distinguer les blvalents._ Au début de ce stage
ont lieu les échanges de segments entre les chromatides. A la fin du pachy-
tene, les homologues commencent a se sépargr' et les deux chromatides de
chaque chromosome double deviennent visibles. Qes groupements de
quatre cromatides sont dénomés tétrades. Dans le dlplotiene, la sépara-
tion des chromosomes continue, mai s elle n’est pas complete, car les deux
homologues restent associés dans un ou deux points au niveau des-
quels deux des quatre chromatides s’entrecroisent (chiasma) (fig. 1/3).
Les chromosomes pachyténiques présentent des bandes — strlatlons.t;‘ans-
versales tout leur long et & leur bouts, les bivalents sont assez _v1s1b\les.
La diacinése condense les chromosomes encore plus que le dnplotepe,
chaque bivalent revétant un aspect particulier & Ia suite _d’une rotat}on
qui place les deux homologues sur des plans perpendiculaires alten}a.tlfs,
entre des chiasmes successifs (fig. 1/2,4). Dans les spermatocytes dordrfa
I le chromosome X est isolé des autres chromosomes, étant couvert, 3
une certaine distance, par une fine membrane. Les métaphases de la
premiere division de maturation ont toujou_rs 16 chromosomes (15 + X) et
Pon remarque une fusion compléte des paires de th01n0§omes. Ep com-
parant les chromosomes d’une plague métaphasique d’ordre I & ceux
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d’une métaphase d’ordre IL, on peut constater que ces derniers sont &
moitié plus petits que les derniers. La longueur est 1,71 pm pour le
grand chromosome, et 0,912 um pour le petit chromosome ; la grosseur
du chromosome X = 1,76 ; toutes les valeurs sont pour les chromosomes
métaphasique de la premiére division. Poyr les chromosomes métaphasique
de la deuxitéme division les valeurs sont: 1,14 um pour le grand chromo-
some, 0,57 um pour le petit chromosome, et la grosseur du X =0,741.
Les mémes différences de dimension existent entre les anaphases T ef 1L,
la premiére se distinguant aussi par la présence d’un seul chromosome
X (tig. 3/3,4).

DISCUSSION

Chez lespéce Tsophya spectosa, nous avons remarqué I’hétéropicnose
d’un chromosome X ‘chez la femelle qui apparait sous la forme d'un
corpuscule hétérochromatique dans les noyaux interphasiques somati-
ques. Cette hétéropicnose a été interprétée par White (10) chez d’autres
espéces dans le sens d'une superspiralisation de la chromatine qui consi-
dérée dans la structure nucléosomale de la. fibre chromosomiale nous
apparait comme trés plausible. Le chromosome métaphasique est vrai-
ment formé de deux chromatides associés par leurs régions centromériques.
Dans 'axe de chaque chromatide, il y a un réseau de protéines nonhis-
toniques autour duquel s’enroule sur une spirale la fibre chromosomique de
300 A, compactisée & son tour dans des rangées de « microconvules »,
Ces domaines condensés se succédent dans une ordre linéaire, et les
chromosomes pachyteniques qui commencent 3 se condenser, ainsi que
ceux diploténiques avec une condensation plus avancée, présentent des
bandes transversales qui sont en realité Justement les régions de forma-
tion des spires de microconvules. Il est tros possible qu’entre de telles ban-
des existent des boucles d’ADN déroulé avec une activité transeriptio-
nelle. Dailleurs de telles structures 2 petites bandes donnent la réaction
Feulgen légérement diffuse autour des chromosomes en cours de conden-
sation. L’hétéropicnose interpétée comme une condensation maximale du
chromosome X apparait des le stade leptoténe, et pendant la diacinése.
On voit clairement que celui-ci est isolé des autres bivalents par une
membrane qui Iinclut complétement. Muller (8) et Fernandes (2) consi-
deérent que sous l'influence de mutations récessives et dominantes, 1’euchro-
matine de certaing chromosomes peut se transformer dans une hétéro-
chromatine permanente comment est le cas des deux chromosomes X.
Barigozzi (1), Manna et Chaterjee (7) ont observé que ’euchromatine du
voisinage de I’hétérocromatine peut également s’hétérochromatiniser.
En ce qui concerne la variation du nombre de chromosomes —2,3 et
méme 5 chromosomes de plus — elle est due & des séparations prématurées
des quatre filaments chromosomiaux réalisés dans la phase S du dernier
eycle cellulaire spermatogonial. D'un ou de plusieurs chromosomes peu-
vent se séparer 2,3 et 1 filaments chromosomiaux de sorte que dans la

métaphase de la derniére division chromosomiale apparaissent des pla-
ques avec 33,34 et 36 chromosomes avec le méme degré de condensation .

5—c. 2825
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Un deuxiéme mécanisme serait celui de la\ nondiijonction des paires de
chromosomes dans la méiose, de sorte qu’a un pole xronp.erlselnble unte
ou plusieurs paires, et & l'autre pole les paires en qu.est-lo‘n 111va<nq%1§nt;
Ainsi nous n’avons pas trouvé de plaques métaphasiques avee e

28 chromosomes.
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CHROMOSOMAL ABERRATIONS INDUCED
BY TRITIATED WATER INTERNAL IRRADIATION
IN' RAT BONE-MARROW CELLS

FLORICA TRIPADUS

Chromosomal changes in rat bone-marrow
internal irradiation with HTO low-doses. .
The rats were exposed for 45 days to the constant activity of tritium in drink-
ing water, using low activities of HTO, corresponding to 1 xMPC, 10 x MPC,.
and 50 x MPC.*

Although from the cylogenetic analysis a higher degree of chromosomal damage
has been noticed in the groups of animals exposed to HTO contamination as
compared with the control group, the frequency of the structural aberrations was,

however, reduced and situated around the highest limit of the permissible
acceptability.

cells have been studied, following

INTRODUCTION

In recent years, the biological effects associated with low and
very low doses have been more and more debated at both scientific and

public levels of interest. Tritium, the major product of the reactions.

that oecur in the nuclear reactors, is mainly released as HTO and leads
to the contamination of the environment,

The properties of HTO, along with the toxicity data from the ani-
mals exposed to HTO (1, 2) have been considered when calculating a

maximum permissible concentration in water for occupational exposure
of 3 X 1072 uCi/ml (3, 4). :

HTO causes a uniform irradiation of mammal cells both in culture’

and in whole-body. This fact raises the question of HTO effectiveness or
biological action in producing the genetical damages of cell nucleus.

It is unanimously accepted that ADN and chromosomes are biolo-

gical structures presenting the highest fragility with low doses of ionizing

radiations. This fact determined us to study the possible chromosomal
changes induced in the rat bone-marrow cells by internal irradiation with

low activities of HTO (situated around the MPC for professionally exposed
personnel). ' :

MATERIAL AND METHOD

For experimental investigations, we worked on a number of 20
female Wistar-London rats of the same age and weight of 180—250 g.

The animals were divided into 4 groups : one control group and.

three other groups which have received HTO by gavage during a 45
days period.

* Maximum permissible concen'ralion.
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The activity was calculated with respect to each animal’s weight as
follows :

— A group : 0.03 uCi/day.g — accordingly MPC.

— B group : 0.3 yuCi/day.g — accordingly 10 . MPC.

— C group : 1.5 uCi/day.g — accordingly 50 . MPC.

The animals were maintained in similar conditions, during the
treatment, receiving as standard food concentrated pills and water ‘“‘ad
libitum”’.

The preparations for the study of chromosomes were obtained by
means of the cytogenetical technique of J. H. Tjio and J. Whang (1962,
1965) modified by P. Raicu and collaborators (5).

In all, a number of 1800 metaphasic plates were examined and chro-
mosomal aberrations were recorded as structural and numerical aberra-
tions. Their frequency was calculated in percents.

RESULTS AND DISCUSSIONS

The cytogenetical observations made on the 3 groups that suffered
internal contamination, and on the control group are shown in Table 1.
As it can be seen, they indicate the number of diploid and aneuploid
cells as well as different types of structural aberrations. As it can be seen
(Table 1), as a rule, the frequency of aberrations is very low.

A higher frequency was detected in the C group which was exposed
to the highest activity of about 1.5 pCi *H/day.g. Unfortunately, the
number of the analysed cells (234) is insufficient and does not allow further
discussions. However, it is interesting to notice a gradually increasing
number of numerical and structural chromosomal aberrations together
with the increasing activity of HTO. The significance tests applied in
the control group and the other 3 irradiated groups revealed some signi-
ficant differences between the incidence of the chromosomal aberrations
in the control group and the other three irradiated groups as well as bet-
ween a control batch which received a lower amount and another one
with a higher amount of administrated HTO.

Another important issue to be brought into discussion is the quali-
tative one, which concerns the types of observed aberrations. Breaks
have been distinguished within chromatidial aberrations types (with a
frequency of 29, in the control batch to 2.78% in B bateh) and frag-
ments which did not exceed 1.489,. We identified chromosomal aberra-
tions such as : chromosomal breaks of a low freqency about 0.33%, and
1.89, ; fragments ranging between 0.16%, and 0.55 %, ; translocations rang-
ing between 0.33%, and 0.929,.

As it can be seen there is a correlation between frequency of breaks
and that of the fragments.

Although the frequency of translocations is very reduced, the forma-
tion of the observed methacentric chromosomes (chromosomes which appear
by the fusion of two achrocentric chromosomes) can constitute a sign of
the preferential break of the chromosome, in the vicinity of the centromer.

CHROMOSOMAL ABERRATIONS IN BONE-MARROW CELLS

Table 1

Chromosomal aberrations induced by internal irradiation with HTO in rat bone-marrow cells

2 .
a3 al A
— 5D ; : o~ o
o= o -
288 Hie o iH i =
B 2= o~ ) = %
e pu ) : o0
mg =] -
i
£ = ©
=28 [ N
— o O : : &
GRE- < ) =
OEE IS H -+ i
B S A ™ ~
0 ©
< =52
S I = 4
Q .
wn V;|U} Py
w2 585 Fi| 202 ™
ZS ERF <) <) —
O - =2 St
w2
;% L‘:I:"Eo o © 0
< 35| S8 = 10 °
]  E o o
621 %)
— -4 o
Q S = @ f (=)
8] .
e & S =
=
E @
- e N
)l (DB [ o T i g
_E_; 5% S S i{ %
Bla| 555 3l 2 0 =
O« =R o + .
o
S; d‘)w © 0 a1
< E_So\° = — <+ B
% Az o < o
Kl e
0 o o0
,”3" s &3 = = 1 &
m & S — o~
w
©
- o © o)
352 Ak [ -
o (=3 IS . g
Jea] y N e}
v
— g > © o S
SoT - o o
5.9 2 N > =
5 ma : =
3 Jae = 2 H 2
Hos
= -H 1) 5
S5 2 ~ S =4 o~
“ g ] I
1
En, 4 al = o
5283 g4 S S 3 P
Z2 T odmk vy ) oz Q
1
EHa L
(3] ~
=] © g 0 10
Z-Q S E ; 10 0
— 17,) w
o 8 > Y 2, 2
EH < < [ 15
Q-og k=i =1 L=} L]
10 0 0
.5 A ~t <# @
o o o
[ > O | &
2 el 8
™ o
A PV Uie =
S Qo Wl e 50
© 3| —wO 3| O~ 3
= .
() 1
- :t”_" l
o [Shc)
M c& <« ;A &}

69




70 FLORICA TRIPADUS - 4

Another important thing observed is that the activities of HTO
near MPC did not produce unstable types of aberrations such as dicen-
tries and rings. The pericentric and paracentric inversions could not be:
observed by the conventional method. The chromatidial aberrations (such
as breaks and chromatidial fragments) had a prevailing character in all
groups. If we consider this fact, it means that HTO action is higher on
the cells in G, and S phases, than on the cells in G, phase. These effects
are like those produced by chemical substances (knowing that chemical
substances produce almost only chromatidial aberrations).

Some authors (6) mention the presence of chromatidial exchanges but.
these were observed at higher activities of HTO or HTdR.

A higher percentage was reached by aneuploidy (hyperdiploidy
and hypoploidy) that means 5.009% in the group which received.
0.3 uCi *H/day.g. : R _

Other studies made by Brooks on mice (7) used low activities of
HTO (but higher than those used in our experiment; 100.MPC) in chro--
nical irradiation and revealed the presence of the same types of chromo--
somal aberrations, but with a higher frequency.

Concerning the activity of 0.03 pCi 2H/day.g. corresponding to
MPC, it can be said that although we noticed chromosomal changes of
4.499%, that means a significant difference compared With’the control.
group, this increase does not indicate, however, a genetic risk.

The 49, percent can rise spontaneously in the control group and
the types of aberrations observed here are not among the echromosomal.
aberrations that cause mechanical difficulties during the division process.
The risk is relatively small, because in mitosis as well as in meiosis the-
abnormal cells are eliminated by the organism.
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ZUR FORTPFLANZUNG VON DIKEROGAMMARUS
VILLOSUS (SOW.) MART. (CRUSTACEA-AMPHIPODA)
IM ,,EISERNES TOR“-STAUSEE (BAHNA-GOLF,

1983 — 1984)

OCTAVIAN CIOLPAN

The paper presents some reproductive parameters as : mean size of reproductive
females, mean brood size, minimum size of reproductive females, mean brood
size/mean body size, sex ratio, of the amphipod Dikerogammarus villosus (Sow.)
Mart. in the Danube (*Iron Gate’” area — section Bahna).

Vorliegende Mitteilung, die einige Besonderheiten bei der Fortpflan-
zung von Dikerogammarus villosus beleuchtet, ist ein Beitrag zu den im
Bahna-Golf vorgenommenen Studien, deren Zweck es war, Kenntnise
iber die Biologie und Okologie von Wasser-Organismen zu gewinnen. Die
Proben biologischen Materials wurden im Zeitraum 17.3.1983 — 16.3.1984
allmonatlich eingesammelt. Es wurden 9367 Exemplare gepriift, die fol-
gendermassen aufgegliedert wurden : Jugendformen (bis zu 6 mm Lénge),
Mannchen, Weibchen und Eier fithrende (trichtige) Weibchen (tiber 6 mm
Léange). Die Abtrennung der Erwachsenen erfolgte auf Grund der Anwe-
senheit oder Abwesenheit der Costegiten.

Die Variationen gewisser Parameter wurden tabellarisch zusammen-
gestellt u.z.w. : Das Verhéltnis (Sex-Ratio) der Minnchenzahl zur Weib-

chenzal (Kolonne 1), der Prozentsatz trachtiger Weibchen von der Ge-
samtzahl der Weibchen (Kolonne 2), die Mindestlinge der trachtigen
Weibchen (Kolonne 3), die durchschnittliche Lénge der trachtigen Weib-
chen (Kolonne 4), die mittlere Grosse des Geleges — mittlere Zahl der
Eier pro Gelege (Kolonne 5), die Variationen des Verhiltnisses zwischen
der mittleren Gelege-Grosse und der mittleren Korperlinge der triachtigen
Weibchen (Kolonne 6).

Trichtige Weibchen waren in der Population vom Mirz bis Oktober
vorhanden, mit héchsten Prozentsitzen im April und Mai. Die Geburten-
zahlwar in der Population am grossten bei den Weibchen von 9—12 mm
Korperlinge (Abb. 1). Die Variationsbreite der Eierzahl und auch der
Durchschnittswert (Abb. 2) zeigen, dass das Maximum im Mai erreicht
wird. Die monatliche Aufteilung der trichtigen Weibchen nach Korper-
linge-Klassen (Abb. 3 A) und mittlerer Eierzahl pro Weibchen (Abb. 3 B)
zeigen, dass die Hochstahl trichtiger Weibchen im Juni gesammelt
wurden, wéihrend das Verhiltnis mittlere Eierzahl/Gelege im Mai
grossten ist. HEs konnte ebenfallss eine allméhliche Abnahme der mittleren
Lénge bei den tréichtigen Weibchen in den warmen Monaten festgestellt
werden. Die Variation der Eierzahl in Gelege steht im Zusammenhang
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mit der Korperlinge der Weibchen, doch konnte kein Zusammenhang /e
zwischen der Eier-Zahl pro Gelege und deren Grosse abgeleitet werden.

Zusamemnfassend : Die Fortpflanzung erfolgt bei Dikerogammarus
villosus zeiden warmen Monaten (Marz-Oktober) und wird in der kalten
Jahreszeit (November-Februar) unterbrochen. Das Geschlechter-Verhilt- .
2o~

\ Abb. 1. — Der prozentuelle: Anteil (%) der-
\ 497 2” ‘Weibchen verschiedener Korperlange an der
\ Geburtenzahl der Population,
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‘i nis variiert zwischen 0,73 und 2,31, wobei die Weibchen von Mai-September MARZ
und die Ménnchen von Oktober—Mai vorherrschen. Es fillt auf, dass . v ‘ v 49
die Zahl trichtiger Weibchen nicht unter 209, von der Gesamtzahl L J
monatlich gefa.ngener Weibchen sinkt,. Abb. 3. — Die monatliche Dynamik und die Verteilung (%) auf Lingen-

klassen der Zahl der triichtigen Weibchen (A) und der mittleren Eierzahl/
Weibchen (B).
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Tabelle 1
1
Monat 1 2 3 4 5 6
|

| Mairz 0,93 44,00 9,9 | 14,1 | 48,0 | 3,40
‘ April 1,08 | 66,23 | 9,8 (12,7 | 37,4 2,04
Mai 0,95 66,10 9,7 | 13,0 | 72,9 | 5,61
Juni 0,95 44,17 8,0 | 11,2 | 41,3 | 3,69
Juli 0,86 | 37,04 7,4 | 10,5 | 23,0 | 2,28
1983 August 0,73 | 22,88 7,6 | 10,5 | 24,0 | 2,29
g September 0,86 25,54 7,5 | 10,5/ 27,0 | 2,57
Oktober 1,22 | 21,23 8,9 | 11,4 | 30,2 | 2,65

November 1,23 — — — — —

Dezember 1,34 =R, — — — —

Januar 2,31 — — — —_ —

1984 Februar 1,19 — . — — b

Mirz 1,20 - Al - — i
X 1,14 — 8,6 | 11,7 | 38,1 | 3,18

1. Nelson, W. G. 1980, Sarsia, 65 (2), 61— 72,

Eingegangen am 6. April 1986
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Académicien RADU CODREANTU, §
personnalité proéminente §
de la biologie roumaine

(1904 —1987)

Le 11 février 1987 s’est éteint Pacadémicien Radu Codreanu, éminent et dévoué repré-
sentant de l'enseignement, de la science et de la culture roumaine.

Né la 4 septembre 1904, a Tulcea, il fut élevé dans une atmosphere révolutionnaire.
Il a fajt ses ¢tudes secondaires dans les renommés lycées de Bucarest « Gh. Lazir» et ¢ Spiru
Haret », passant le baccalauréat au College de « SI. Sava» (1923). 1l a manifesté assez tot,
par tradition, mais aussi par vocation, l’adhésion a la philosophie matérialiste et a la liberté
-de la pensée, organisant dans le lycée « Gh. Lazir » de Bucarest la société « La Science », parmi
les membres de laquelle i1 a promu la théorie matérialiste et évolutionniste athéiste, ce qui
luj a attiré les critiques dans la presse réactionnaire de I'époque et le renvoi de I'école.

La vocation de naturaliste s’est manifestée dés Ienfance. Il a fait les premiers pas vers
‘la biologie dans la laboratoire de la « Maison des écoles », sous la direction du professeur Nicolac
Moisescu. Sur le conseil d’Emile Racovitza, son maitre de plus tard, il a continué ses études
universitaires a4 la Faculté des Sciences de Bucarest (1923—1926), ou il a obtenu la licence
«¢s sciences naturelles en mai 1927.

Ce sont les deux grandes personnalités de I’époque, Andrei Popovici-Baznosanu, avec
lequel il commence les recherches sur le terrain ct au laboratoire, et Dimitrie Voinov qui Vin-
troduit dans le monde de lhistologie comparée des invertébrés, en le nommant préparateur
(1924) dans le laboratoire de Morphologie animale de la Faculté des Sciences de Bucarest,
ott il restera en tant qu’assistant jusqu’en 1930, qui ont marqué sa formation de biologiste.

C’est dans cette période que prit contour sa personnalité scientifique, en contact avec Ies
figures illustres de la biologie roumaine. Il suivit avec persévérance et méme dévouement
les conseils du dr. Gr. Antipa dont dépendait la connaissance des animaux marins, du profes-
seur Paul Bujor, qui Vintroduisit dans les problémes évolutionnistes, du professeur 1. Borcea
«qui 'achemina dans I’étude de la faune marine a la Station Zoologique d’Agigea, des profes-
sears Gh. Zotta et I. Ciurea qui le renseignérent dans la protozoologie et la parasitologie, ainsi
que dufameux professeur I. Cantacuzino qui linstruit a la Station biologique marine de Roscoff
(France) a I’égard de I'immunité des invertébrés.

*

REV. ROUM. BIOL. — BIOL. ANIM., TOME 32, N° 1, P, 75 — 80, BUCAREST, - 1987

STessenme——




76 ACADEMICIEN RADU CODREANU 2

Clest de cette époque que datent les commencements de ses recherches dirigées vers
la grande diversité des parasites (notamment des protistes), des éphémeéres des ruisseaux de
montagne, découverts dans les nombreux échantillons pris au cours des assidues périodes de
travail dans la Station Zoologique Cumpitul de Sinaia, a la constitution de laquelle, en 1922,
il avait pris part sous la direction du professeur A. Popovici-Baznosanu. Celui-ci lui y avait
donné les premiers conseils dans les domaines de la faune et de V'écologie, en lui détermi-
nant Torientation vers I’hydrobiologie torrenticole. Ses ¢tudes dans ce dernier domaine, ainsi
que D'étude concernant la complexité des relations des parasites avec les ephéméres, seront
couronnées de succeés en 1939 par sa thése de docteur ¢s sciences.

A partir du 1 janvier 1930 il est nommé assistant a I'Institut de Spéologie de I’'Univer-
sité de Cluj. Cest ici qu’il commence sa collaboration directe avec Emile Racovitza, qu’il
considérait comme « son pére spirituel » en le rappelant toujours avec une pieuse reconnaissance.
Le professeur Racovitza le dirige vers la systématique évolutionniste des crustacés, dans les
problémes de la biologie générale et de la hiospéléologie. Clest aussi de cette époque que date le
contact avec les adjoints de Vinstitut, R. Jeannel, spécialiste en zoogéographie et reconstitu-
tions paléogéographiques et P. A. Chappuis, spécialiste dans les explorations sur le terrain,

Le professeur RADU CODREANU succédera au professeur Emile Racovilza d’abord
en tant qu’agrégé (1940) et puis comme professeur titulaire (1942—1945) a la chaire de Biologie
générale de la Faculté des Sciences de 'Université de Cluj.

L’intelligence brillante, les idéaux enthousiastes, ainsi que lassiduité dans le travail,
accompagnés de I’ésprit de sacrifice, ont porté le jeune RADU CODREANU a Taffirmation
dans le monde des hommes de science et de culture, par sa contribution au développement
de la biologie en Roumanie et a I’étranger.

11 a connu de prés le mouvement biologique ‘de France, au cours des périodes de recher-
che (1924—1939) dans des stations et des laboratoires renommeés, dirigés par des personnalités
scientifiques, a savoir le professeur M. Caullery (Station marine de ‘Wimereux), le professeur
Ch: Perez (Station hiologique de Roscoff,)le professeur 0. Duboscq (Laboratoire Arago-Banyuls
sur-Mer), le professeur L. Léger (Institut d’Hydrologie de Grenoble) les professeurs F. Mesnil
et A. Lwoff (Laboratoire de Protozoologie de I'Institut Pasteur de Paris) et le professeur
A. Besredka, le successeur de Metschnikoff au méme institut. Avec les assistants de ces chefs
d’école, devenus & leur tour des savants renommsés, il s’est lié d’amitiés durables, matérialisées
plus tard dans de fructueux contacts scientifiques.

En 1939, il soutient a la Faculté des Sciences de Paris. sa thése de doctorat és Sciences
Naturelles sous le titre « Recherches biologiques sur un Chironomide, Symbiocladius rhithro-
genae (Zavr.) ectoparasite ;,cancérigene” des éphéméres torrenticoles », ayant comme président
du jury le professeur Maurice Caullery, directeur du Laboratoire d’Evolution des Etres Organi-
sés, ol elle a été élaborée aprés des travaux accomplis en Roumanie. Le travail, publié dans
les « Archives de zoologie expérimentale et générale » (283 p., 34 figs, 12 pl.), a mis en évidence
le type d’une extréme spécialisation dans la nutrition d’un parasite, a la suite de Pinduction
d’un processus de prolifération dans le hémoccele de 'hote, en décrivant et surtout en inter-
prétant le premier processus net de malignité connu des invertébrés, inaugurant de la sorte
le chapitre de la pathologie comparée des néoplasies, d’une grande actualité a présent sur le
plan mondial. La thése comprend de nombreuses données nouvelles pour la taxonomie, la morpho-
logie (biométrie), anatomie et V'histologie de 'appareil reproducteur, la cytologie des élé-
ments figurés du sang et du tissu adipeux concernant les deux types d’insectes, hote et para-
site, complétées d’observations originales d’éthologie, de sexualité et de parasitisme.

Le professeur RADU CODREANU revient de Cluj 4 Bucarest en 1945, en tant que
‘professeur titulaire a la chaire de Biologie générale, recemment créée a la Facullé des Sciences
de PUniversité. Aprés avoir affirmé sa conception biologique dans Vétude « Evolution des étres
organisés » (Matiére et vie) (1943), il définit la biologie générale comme une ¢recherche histo-
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rique et causale des formes organisées » en acceptant la validité du principe de Iévolution (1946),
en insistant ensuite sur la complémentarité de la connaissance historique comparée et de celle
causale-expérimentale pour la compréhension intégrative des phénoménes biologiques (1963).

A partir de 1949 il est transféré en tant que professeur titulaire a la chaire de Zoologie
des invertébrés quil a dirigée pendant 25 ans, jusqu’a sa retraite en 1974; ensuite, apres
50 ans d’activité universitaire, il y demeura en qualité de professeur consultant. Son talent
d’orateur, son ¢rudition parfaite et sa vaste culture, les remarquables connaissances dans
Pimmense et complexe domaine de la biologie, I'ont élevé sur les hautes cimes de Penseigne-
ment; en méme temps, il fut considéré comme un modele de pédagogue, aimé et admiré par
tous les étudiants jusqu'a son dernier cours. 11 a accompli son travail de professeur avec un
dévouement rarement rencontré et une vocation toute particuliere, en mettant son empreinte
sur la formation professionnelle de tous ses éléves.

Tous ses cours, sans exception, exemples du rapprochement du professeur de ses éleves,
ont toujours été animés, entrainants et merveilleux, restant inoubliables dans la mémoire de
générations entjeres d’étudiants, tant par la complexité et la beauté des structures et des cycles
biologiques, I'¢cologie et la zoogéographie de nombreux groupes d’invertébrés, que par Vorigi-
nalité de leur illustration au tableau noir.

Cest de son activité de début en tant que professeur de zoologie des invertébrés que
datent ses cours introductifs concernant la cellule et I'hérédité, conformément a la génétique
classique, dépassant les idées qui circulaient pendant les années 50, période de grands boule-
versements dans la biologie, quand le professeur RADU CODREANU anticipait courageuse-
ment, avec le sens de la science et avec clairvoyance, le développement de la biologie moderne.
Ses lecons constituaient une plaidoirie pour Iévolulionnisme darwiniste, tout en étant les
ennemies de toute immixtion pseudoscientifique.

Son infatigable activité didactique a toujours été doublée d’une tenace passion pour
la recherche de pointe, soutenue jusqu’a son dernjer an de vie et concrétisée dans plus de 200
travaux scientifiques se caractérisant par une haute originalité et une parfaite exactitude sur
de divers plans, apportant, a partles nouvelles découvertes, d’importantes contributions théori-
ques. C'est ainsi qu’il réussit a s'imposer en Roumanie et a I'étranger et & obtenir la reconnaissance.
unanime de sa valeur en tant qu’homme de science dans les domaines particuliérement impor-
tants, mais lellement difficiles de la zoologie des invértébrés, la protozoologie, la parasitologie
génerale et comparée, Phistologie comparée et la pathologie des invertébrés, la biospéléologic,
la zoogéographie, la biologie générale et I'histoire des-sciences biologiques.

Plusieurs de ses recherches lont fait aborder certaines disciplines biologiques peu
cultivées en Roumanie et méme en formation sur le plan mondial, a savoir: la protozoologie
des unicellulaires pathogenes des invertébrés (1928), la réactivité cellulaire dans la pathologie
des inscctes (1927), la pathobiologic au niveau de la cytologie ultrastructurelle (1965), lini-
tiation de I'¢tude des états intersexuels chez les insectes éphémeres (1930). la taxonomie et la
zoogtographic de certains vers Turbellariés (Triclades, 1929) et de certains groupes de crus-
tacés — Asellides (1950) et décapodes parasites (1959).

Fin connaisseur de la faune aquatique des invertébrés de divers milieux (ruisseaux de
montagne, eaux douces et saumaétres, la Mer Noire, la Méditerranée, la Manche et ’Océan Atlan-
tique), il a pris en ¢tude de multiples directions de recherches qui l'ont consacré en tant que
spécialiste de réputation mondiale dans I’étude du cycle évolutif et la systématique de cer-
tains protozoaires parasites (flagellés, microsporidies, grégarines, ciliés et d’autres protistes —
les genres Iindoblastidium, Metschnikowia entre les levures, ctc.), la systématique et la dis-
tribution des Triclades souterrains et épigés, la systématique, la biologie et la sexualité des crus-
tacés marins parasites.

Dans le groupes rappelés il a décrit plus de 15 nouveaux genres et 30 nouvelles espéces,
en établissant leur classification dans plusieurs nouvelles familles et sous-familles.
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En étudiant les microsporidies parasites des crustacées et des insectes, il établit de nou-
veaux genres, & savoir Miloplistophora (1966), Pseudoplistophora (1967), Orthothelohania (1974)
et Parathelohania (1973); en précisant la structure bicellulaire de la spore de Telomyxa il
sépare les sous-ordres Monocylosporea et Polycilospores (1961). 11 déerit la premiére gréga-
rine parasite dans le parenchyme des Triclades cavernicoles (1967) et étudie les protistes pa-
thogénes des populations d’Arlemia salina du lac de Tekirghiol (1956). Dans un ample travail
(1975) il analyse d’une maniére critique les parasites des ephéméres.

Comme conclusion de sa conception sur la phylogénic des protozoaires, il présente au
I" Symposium International de Zoophylogénie (1969) une classification du phylum a la base
duquel il met un ancétre commun zooflagellé hétérotrophe.

Des sources et des eaux phréatiques il a fait connue T'exceplionnelle abondance en cer-
tains endémismes souterrains (troglobies) des groupes des Triclades (environ 15 nouvelles
espéces de Dendroccelides aveugles, 1929—1971) et Asellides, dont la fréquence est corrélée
a D'histoire paléogéographique du territoire de la Roumanie. 11 a montré Iextension de laréal
des Planaires polypharyngiennes (Crenobia monlenigrina, 1956) d’origine balcanique, dans les
Carpates de Sud, en démontrant le caractére paléoendémique des especes de Dugesia, paral-
Ieglement & celui des Asellus du groupe Coxalis, conformément A leur distribution circummédi-
terranéenne (1961), en rectifiant de la sorte les interprétations de M. Benazzi comme exemple
de spéciation récente par polyploidie.”

La présence de nouvelles biocénoses originaires des régions de la Mer Noire et de la Mer
Caspienne dans le defilé du Danube, ou il décrit la relique Palcodendrocoelum romano-danti-
biale (1949), genre nouveau, isolé par rapport aux aulres Paludicoles d’Europe, constitue
Pargument décisif pour déterminer la tectonique de cette région comme ancienme vallée
(1950). 11 établit aussi de nouvelles especes de Dugesia provenant du matériel de Vexpédilion
roumaine spéléologique, & Cuba (1973).

En étudiant le développement larvaire des rhizocéphales et des épicarides de la Mer
Noire, il établit ici la présence de certaines espéces indo-pacifiques, ce qui lui permet de tirer
des conclusions zoogéographiques inattendues (1961). Ultérieurcment il a étendu leur étude
«en décrivant de nouveaux types et espéces des régions océaniques tropicales (1963—1966) en
établissant la classification des Bopyriens dans de nouvelles sous-familles (1967), y soulevant
le probleéme de lexistence des espéces biologiques des parasites (1968).

11 a employé les effets du parasitisme dans Panalyse de la différenciation des caractéres
sexuels chez les pagures-hotes (1959, 1968).

En considérant la biologie générale comme un domaine d’une synthé¢se maxima des
‘connaissances biologiques, il a débattu d’une maniére critique les facteurs de I’évolution ainsi
que les étapes phylogénétiques du régne animal, en imposant ses conceplions dans les proble-
mes les plus controversés de la phylogénie.

Dans « I.’évolution physiologique des microorganismes et les hypothéses récentes sur
Torigine de la vie» (1964) il a confronté les hypotheéses concernant Vorigine de la vie, avee le
résultat de I'évolution physiologique des microorganismes, en limitant I'application de Ientro-
pie thermodynamique a lintérieur des groupes et non pas 4 la macroévolution progressive.
A cette occasion il a montré que Pévolution est essentiellement une morphogenése hislorique
irréversible, qui intéresse la spécificité spatiale ct la- dynamique de Vorganisation des étres,
caractérisées par Pordination hiérarchique des composants actifs; le métabolisme général n’est
pas morphogéne, seul le metabolisme directeur des acides nucléiques ayant celte capacité
par la réplication inductrice des protéines de synthése. La physiologic de la nutrition, qui
avait beaucoup préoccupé Lwoff, n’est pas sclon R. CODREANU déterminante pour évo-
lution des grands groupes. Dans toute I'évolution biologique il y a un sorle d’oscillation entre
les processus régressifs et ceux progressifs, conséquence d’un principe énergétique de Uécono-
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mie du travail physiologique. Les groupes spécialisés sont des états dérivés des lypes ayant
des caractéres synthétiques généralisés, qui se trouvent a lorigine des grands groupes du régne
animal.

Il donne une représentation originale a I'évolution phylogénétique du régne animal
(1970), en opposant & Pentéroccelie, le concept de I’archétype planuloide, pour expliquer I’appa-
rition des Bilateralia triploblastiques; il émet la conception originale de la descendence des
Deutérostomiens des Protostomiens archicoelommeés, en limitant la valeur évolutive de la pédo-
morphose, injustement considérée comme une source principale de I’évolution progressive
(G. de Beer, A. Vandel, ctc). Le professeur R. CODREANU a mis en valeur Fimportance de
la théorie de A. D. Xenopol concernant la logique historique dans I'interprétation de I’évolu-
tionnisme biologique (1974).

L’académicien RADU CODREANU se trouve parmi les biologistes qui ont eu les
connaissances et la capacité d’aboutir a des syntheses philosophiques matérialistes dialectiques
dans la biologie contemporaine, se rangeant du cété des grands raisonneurs du domaine, V.
Conta et L. Blaga.

Excellent patriote, dévoué aux traditions de valeur de ses illustres maitres et précur-
seurs, il a débattu dans de nombreux articles I'ceuvre biologique d*Emile G. Racovitza, a orga-
nis¢ les manifestations occasionnées par le centennaire de sa naissance (1968) et parle semi-
centenaire de I'Institut de Spéléologie (1971), a installé, en tant que représentant officiel de
la Roumanie, le monument d’Emile Racoviltza a Banyuls-sur-Mer en France (1965) et celui
de son collaborateur, René¢ Jeannel, au Musée d’'Iislojire Naturelle de Paris (1969), chefs-
d’ceuvre des Tenomimés sculpteurs roumains Gh. Anghel et. R. Ladea.

ITa évoqué les grandes figures de la biologie roumaine : 1. Ciurea, D. Voinov, E. Botezat,
Al Vitzu, I. Cantacuzino, Gr. Antipa, A. Popovici-Baznosanu, cte. et a édité « L’Histoire de
la biologic en Roumanie » (1975). A la suite des Symposiums organisés par I'Académie Rou-
maine, il a édité les volumes « Problémes d’écologic terrestre » et « Problémes de biologie évo-
lutionniste » (1978).

11 a entretenu des liaisons de collaboration et de publication en commun avec les spé-
cialistes de Tchécoslovaquie, Grande Bretagne, France, Nouvelle Zéelande, donnant des confé-
rences scientifiques appréci¢es a la Station Zoologique de Naples, a P'Université de Rome, de
Pise, d2 Padoue, au Musée National d’Histoire Naturelle de Paris, 4 I'Université de Porto,
ainsi qu'aux Université roumaines de Cluj, Jassy, Craiova, Galatzi.

Il a représenté la Roumanie au Programme Biologique International et a pris part a
plus de 16 congrés et réunions internationales (1964 —1982).

Dans son pays, il s’est avéré une présence active a tous les événements scientifiques
et, en tant que membre de différents forums et commissions et en qualité de rédacteur en
chef des revues de hiologie de ’Académie de la R.S. de Roumanie il a déployé une prestigicuse
ct infatigable activité, militant pour le réle de la biologie dans la résolution des problemes
¢conomiques et sociaux actuels, pour la modernisation de son contenu dans Penseignement
universitaire et dans le recherche scientifique et pour la mise en valeur de humanitarisme
de la profession de biologiste, en débattant a toute occasion la confrontation entre Pexpan-
sion sociale humaine et les impératifs de la conservation des équilibres naturels.

La reconnaissance officielle de ses mérites fut concrétisée dans les médailles acordées :
« Ordinul Muncii » cl. TIT (1963) et cl. T (1964), « Meritul Stiintific » cl. TII (1966), le titre de
« Professeur émérite » (1964) et membre titulaire de I’Académic de la R. S. de Roumanie
(1974), ainsi que membre d’honneur de la Société Zoologique de France (1977), membre cor-
respondent d’honneur au Groupement de protistologues de langue frangaise (1964). 11 a été
¢lu membre de diverses sociétés scientifiques d’Europe et des Ftats-Unis.

La personnalité accablante du professeur et du savant RADU CODREANU comprend
trop d’aspects qui ne sauraient ire entiérement relevées dans une pareille présentation.
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Exigeant et fier a la chaire et dans la recherche, mais modeste dans sa vie privée,
cet homme beau et d'une allure imposante, toujours gai, toujours plein d’humour, avait qualque-
fois un accent d’ironie, jamais facheuse. Intéjlectuel d’une fine culture classique, formé 4 I’école
de I L. Caragiale et de Paul Zarifopol, desquels il a adopté V'élégance de Pexpression claire
et ordonnée, il a été un raffiné connaiseur et amateur des arts plastiques et de la littérature.

Maintes de ses pensées manuscrites nous permettent de pénétrer pour un instant dans
son univers spirituel:

« La vocation est essentielle dans la création, la littérature et I’art. Clest le contact avec
Ia nature, avec les hommes de valeur, la diversité ¢thnique humaine qui nous entretiennent
et nous appliquent I’élan créateur ... La grandeur, la noblAessc ne se séparent jamais de la
simplicité et de la sincérité. 1 faut avoir des idéaux et Passiduité dans le travail peut nous
imposer des sacrifices ... Je considere la connaissance biologique comme essenticlle pour le
développement matériel et culturel de I'humanité. La définition complete de la patrie doit com-
prendre aussi son histoire et son héritage biologique ». '

Pour ceux, peu nombreux, qui ont vécu dans sa proximité et auxquels il a dévoilé
le secret des plus nobles qualités humaines, I'enthousiasme toujours ardent pour la recherche
scientifique dont il visait la perfection, le scul et modeste hommage que nous pouvons lui I'endf‘c
maintenant, a cette triste séparation, c’est de lui garantir de n’épargner aucun effort, engagés
dans la voie des idéaux transmis, pour valoriser 'immense trésor de la nature, ¥ compris de

celle humaine.

Doina Ivan, Maria Suciu et
Maria Nastdsescu
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