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LE CONCEPT DE I’ESPECE EST ENTRE DANS
UNE NOUVELLE VOIE

EUGEN V. NICULESCU

The author reveals that his original conception on species presented in a large
number of works coming out over the interval 1959—1984 has been confirmed
by the three-volume collection of studies published by the French Zoological
Society (1976—1980). Almost all the authors included in this collection have
done justice to the morphological criterion of species, the species being defined
in terms of the morphological criterion as well. The present author’s criticism
of the detractors of the morphological criterion turned out to be well grounded
and his conception has been acknowledged by all zoologists and biologists.

Nous ne parlerons pas ici du concept typologique de l'espece qui
est du domaine du passé. '

En effet le concept fixiste de Linné n’est plus d’actualité et ceux
qui le considérent comme le concept des morphologistes commettent
Tune grave erreur ainsi que nous l'avons montré récemment [16].

Avant de parler de la nouvelle voie sur laquelle §’est engagée I’école
francaise de biologie, il est nécessaire de présenter l'ancienne théorie
qui a prévalu en biologie pendant quatre décennies. Sous Tinfluence de
Mayr [9, 10], Cain [5] et Zavadski [20] s’est élaborée une conception
qui fut adoptée par la majorité des biologistes et zoologistes contem-
‘porains.

Mais ces idées erronées ont été exposées aussi avant Mayr. Ainsi
en 1939 Miiller et Kautz [11] ont affirmé, dans leur travail, que la notion
d’espéce se base exclusivement sur un fondement biologique. Cette con-
ception fausse a eu des conséquences taxonomiques car les auteurs
tiennent Pieris bryoniae pour une bonne espéce, tirant cette conclusion
taxonomique des seuls caracteéres biologiques — différents de ceux de
Pieris nopi. En 1959 nous avons critiqué la these des deux auteurs et
avons déclaré [12] que «la notion d’espéce s'établit avant tout sur un
fondement morphologico-physiologique et en second lieu sur une base
.8cologico-biologique ».

E. Mayr a repris dés 1942 'idée de Miiller et Kautz et l'a déve-
loppée dans tous ses travaux ultérieurs ot il postule que la distinction
‘morphologique n’est pas le critére décisif du rang d’espeéce. « Lie critere
principal du rang spécifique d’une population naturelle est représenté
par lisolement reproductif» et «le degré de différenciation morpholo-
gique manifesté par une population naturelle n’est qu'un produit acces-
soire de la divergence génétique résultant de l'isolement reproductif ».
‘Ces lignes montrent que selon Mayr, l'isolement reproductif aboutit & la
divergence génétique et celle-ci & la différenciation morphologique. Nous
avons A cet égard une tout autre conception, a savoir que les isolements
génétique, morphologique et écologique se produisent simultanément
et ce triple phénomene a, comme résultat final, 'isolement reproductif.
‘A ce dernier isolement contribuent encore les stimuli chimiques — ce
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SUR LE CONCEPT DE [’ESPECE

A partir de 1959, nous avons critiqué dans plus de 20 travaux tou-
tes ces idées « antimorphologiques» et avons montré que l'espece doit
étre définie aussi morphologiquement puisque les caracteres morpholo-
giques, correctement étudiés et interprétés, mettent en évidence des
différences claires et précises entre les espéces et ces caractéres définis-
sent Iespéce mieux que tous les autres — du moins chez les insectes et
parmi ceux-ci chez les Lépidopteres, fait que nous avons constaté en
étudiant quelques milliers d’espéces.

Nos idées ont été adoptées il y a quelques années & peine par 1’école
francaise. En 1976 a paru le premier tome de Pintéressant recueil en
trois volumes « Les problémes de I’espece dans le régne animal » publié
par la Société zoologique de France. Alors s’est produit le revirement qui
marque le départ d’une nouvelle pensée dans le concept de Yespéce.

I’énoncé le plus précis et le plus clairement exprimé est de G.Ber-
nardi [3] qui rappelle trés bien notre conception: «Tous les zoologistes
gaccordent 3 reconnaitre comme ‘bonnes espéces’, les taxons qui sonb a
la fois génétiquement isolés, morphologiquement différenciés et sympa-
triques ». L. Tsacas et Ch. Boquet [19] accordent une haute apprécia-
tion au critére morphologique: « Les genitalia méles ont apporté aux
systématiciens des Drosophiles des informations complémentaires d'une
extréme importance ». « I’importance des genitalia dans la systématique

des Drosophilidae est considérable : leur étude a en effet permis la décou-
verte de nombreuses espéces préalablement confondues en raison de la
similitude de leur morphclogie externe ».

L’une des phrases écrites par A. Dubois [7] ressemble totalement

4 1la nodtre publiée quelques années auparavant (en 1973): « Il n’existe
pas d’espéces ‘morphologiques’, d’especes ‘6cologiques’, (’espéces ‘géné-
tiques’ ete. ni méme d’espéces ‘biologiques’: toutes les espéces d’étres
vivants sont ‘biologiques’ »

Enfin, épinglons encore une citation de I'article de synthese publié
& la fin du ITT¢ volume par J. Génermont et M. Lamotte [8]: «Pour le
taxinomiste les ‘bonnes espéces’ sont celles qui sont non seulement bien
isolées par une incompatibilité génétique, mais encore bien différenciées &
la fois sur le plan morphologique et sur le plan écologique ».

On ne peut plus soutenir maintenant que le seul critere de I'espece,
vraiment scientifique, est 1’isolement reproductif et que le critére mor-
phologique ne peut constituer une base scientifique pour caractériser
les espéces. L’ceuvre des zoologistes frangais est une ceuvre collective et
les détracteurs du critére morphologique doivent l'adopter eux aussi
et reconnaitre que ces auteurs sont dans le vrai. Notre satisfaction est
grande puisque nous marchons depuis longtemps sur cette « nouvelle
voie » et certainement quelques-uns de ces zoologistes ont été influencés par
nos idées. I homme de science ne connait pas une satisfaction plus grande
que celle de voir ses idées partagées dans le monde entier et de contribuer
de maniére constructive au développement et au progrés de sa science.
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HETEROMYSOIDES BERBERAE N.SP. ET AUTRES
MYSIDACES DANS LES EAUX LITTORALES DU NE
DE LA SOMALIE

M. C. BACESCU et GEZA IULIU MULLER

En lavant des débris de coraux dans de eau faiblement formolisée ou bien en
prélevant des échantillons de sable coralligéne, un des auteurs (G. Miiller) a
récolté une appréciable quantité de bétes coralobiontes ; parmi celles-1a domi-
nent les Crabes, les Alpheidae, Polychétes, Copépodes, etc. et — parmi les Pera-
carida — des Amphipoda, Isopoda, Tanaidacea, Cumacea et un nombre réduit
de Mysidacea ; c’est de ces derniers que nous nous occupons dans cette note, en
signalant seulement la présence d'un Nannastacus aff. parvulus, de Cumella for-
ficuloides et de deux autres espéces nouvelles de Cumella, appartenant toujours

au groupe de Cumella forficuloides.

MATERIEL

Dans une douzaine de stations exécutées par le Dr. G.Miiller dans
les récifs coralliens du N de la Somalie, on n’a trouvé que dans deux des
Mysidacés et dans quatre, de Cumacés. Les Cumaces étaient en grande
quantité dans la St. 11 B (2179 exemplaires et seulement 250 Mysidacés
/m?) dans un échantillon des sable grossier prélevé parmi les massifs
de Porites, Pocilopora et Stylopora, & 1,5 m de profondeur au niveau le
plus bas de la marée.

Dansla St. 9, dont le matériel a 616 extrait directement parlelavage
des coraux (Stylopora pistillata et Goniaster sp.), on a compté 640 Mysi-
dacés par m2. Ces coraux ont été couverts, vivants, d’une toile, en sca-
phandre autonome, & 1,5 m de profondeur lorsque la marée était a son
plus bas niveau, non loin de Berbera.

Voici ces Mysidacés :

Tribe Heteromysini
Gen Heteromysoides Bicescu 1968

Heleromysoides berberae nN.sp.
(Fig. 1, A—H)

Diagnose. Des yeux applatis, 4 rectangulaires—avec une minus-
cule partie visuelle. Telson long avec 3 paires d’épines latérales, 2 api-
cales et cca 10 laminae ornant son sinus superficiel.

Matériel : St. 9, 1 @ P de 3,2 mm et 1 juv. de 2 mm.

Description : Mysidacé de petite taille au tégument blanchatre,
faiblement transparent. Les yeux applatis, g rectangulaires, avec une
minuscule partie visuelle, occupant l'angle antéro-extérienr du grand
pédoncule (Fig. 1 A). Les éléments visuels (cca 25 ommatidies) sont
sphériques, formant une grappe couleur d’or. L’écaille de V’antenne,
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ovale (Fig. 1 E); I'antennule avec 3 soies simples & I'angle extérieur de
Particle distal (Fig. 1 H); le chélipede comme le montre la Fig. 1B, a
une morphologie & part; le 3° peracopode avec 3 articles propo- carpaux
(Fig. 1) et le 2° avec seulement 2 articles au tarsus (Fig. 1 G).

Le telson + rectangulaire avec 3 paires d’épines sur les bords dans
le tiers postérieur et 2 apicales, dont U'intérieure est 3 fois plus courte.
Sur la Fig. 2 C, on voit une anomalie : I'épine intérieure est aussi longue
que l'extérieure. Le sinus assez superficiel et orné d’une dizaine de lami-
nes sur tout son contour. L’exemplaire jeune (Fig. 2 A) n’a que 2 paires
d’épines latérales et le sinus plus superficiel encore, avec 8 lamines d’une
longueur égale a celle de 1'épine apicale interne. Trois épines sur le bord
de l'endopodite de l'uropode (Fig. 1 D).

Heteromysis (Olivaemysis ) abrucei Bicescu 1979
(Fig. 1, I—P)

Matériel : St. 9: 1 @ avee 6 embryons, 1 & ad. et 1 g juv., tous
accusant une couleur rose, ayant les yeux rouge-foncé. Cette population
du N de la Somalie correspond bien au type australien de Pespece.

Le pédoncule oculaire finit par une fine apophyse aigué antérieure;
les bords du telson armés de 17—18 épines insérées sur, toute leur lon-
gueur; l'exemplaire de 3 mm n’a que 15 épines, et 17—19 lamines au
fond de son sinus (Fig. 1K) et 4 épines sur endopodite de Puropode
(Fig. 1 I). Le méle a 15 lamines flagellées sur 'apex du IVe® pléopode
(Fig. 1 N, O). Le tarsus & 8 articles (Fig. 1 M), la morphologie du chéli-
péde @ et l'écaille de I’A, peuvent étre vues sur les figures 1J et 1 1.
Le chélipede du & est plus massif.

On n’a pas surpris le biotope de cette espéce, vu qu'on les a cap-
turés par une sonde enfoneée dans le sable parmi les coraux.

Incertae sedies

Heteromysis sp. (Fig. 2B—C), St 11yB. L’@il a une minuscule
partie cornéale rappelant le Heteromysis beetoni Modlin 1984 (Fig. 2 Q).
Le telson avec 4 paires d’épines latérales dans la moitié distale des bords,
2 épines apicales dont l'intérieure plus petite, cca 10 lamines occupant
2/8 du sinus (Fig. 2 B) et une seule épine sur Pendopodite de Puropode
fixée sur le statocyste.

Mysini—g.s. p. n.?
(Fig. 2 D—I)

Toujours dans la St. 9 on a trouvé un autre Mysidacé 3 dans un
tel état qu’on ne peut I'identifier. Un seul exemplaire 3 de 2,5 mm, abimé,
mais assez différent par la morphologie du telson (Fig. 2 D) et du pléo-
pode IV (Fig. 2 G). L’ceil sphérique a une trés grande partie cornéale,

Fig. 1. — A—H, Heleromysoid ber ; : : :
G, telson ; D, endopoditeJ de ei’lll):(l)f;ggg }151). égc;)iiltf\ ’AwII’Fvutc terga(llle; B, chélipede ; dép alisa’nt l-a’ gaﬂug- ?e S)é) e pédonf ulea (f;g Zh: Le beh pera,eopo,d "
; s Uil ; 1Y, tars éréj : ( : 5
G, id., du 9¢ Déréiopode ; H, ape dezl’antennu(;e, u péréiopode 3: semble avoir 3 articles tarsiens; les autres peraeopodes font défaut. 1’6

I-P, Heleromysis abrucei g ad. I, endopodite de I'uropode ;

e caille A, (Fig. 2 I) tres large, finissant par une forte épine : L’endopodite
telson ; L, chélipede Q; M, péréiopode 1V J, écaille de A, ; K, s (Hig ) ; D J godi

i N, pléopode 1V 0, son apex, e de T'uropode & une seule épine (?) médiane (Fig. 2 E) et son exopodite
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armé d’une forte épine apicale (Fig. 2 F'). Le IV® pléopode & accuse I’as-
pect de la Fig. 2 G.

O, 1mm

C,DEFEIH

Fig. 2. — A, Heleromysoides berberae, juv.=2 mm; B—C, Heteromysis sp.:

B, telson et I'’endopodite de T'uropode ; ¢, Peeil ; D—1, Mysidacé gen. sp. n.

d ad. = 2,8 mm; D, telson ; E, endopodite de I'uropode ; F, apex de 1’c>iopo—
dite ; G, pléopode 1V ; H, ceil; I, écaille antennaire.

REMARQUES

Tous les péracaridés mentionnés ici sont cités pour la premiére
fois dans les eaux du N de la, Somalie et tous ont une origine Indo-Ouegt-
Pacifique. Heteromysis abrucei est connue de I'Australie de I'E. En ce
qui concerne la présence de Heteromysoides berbarae — la 4° espéce du
genre — dans les eaux somalaises, elle ajoute un anneau intermédiaire
a l'areal étendue, téthysien, de ce genre : Cuba (H. spongicola ), Lanza-
rote (H. cotti Calman), Aden (H. berberqe n.sp.) et O. Australie (H. lon-
giseta, Bic. 1983).

On peut supposer que les mysidacés et les cumacés cités sont soit
spongicoles soit coralicoles, soit liés d’une autre maniére aux récifs de
COraux.
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NOTE SUR LES CHILOPODES DU GENRE
STRIGAMIA GRAY (CHILOPODA : GEOPHILOMORPHA)
DE LA RESERVE SCIENTIFI QUE DE «RETEZAT»

ZACHIU MATIC

Two new species of the Centiped genus Strigamia (S. lutea n.sp. and S. pauci-
pora n.sp.) are described from the natural sanctuary in the Retezat mountains,
and other 5 species of this genus are determined from the same samples. This
is the European habitat with the highest known number of Sirigamia species
*— 7 from 9 species of this genus.

Les chilopodes des Monts de Retezat n’ont été étudiés que sporadi-
quement, de sorte que seulement deux espéces ont 6té signalées jusqu’s
présent dans la réserve du parc national : Pachymerium  ferrugineuwm
C.L. Koch et Strigamia crinita (Att.).

Les recherches effectuées en collaboration avee le collectif d’éco-
logie du Centre de Recherches Biologiques de Cluj-Napoca ont mené
a Videntification de nouveaux taxons, dont seulement ceux du genre
Strigamia seront présentés dans ce travail. On a trouvé sept especes, dont
deux nouvelles pour la science (8. lutea n.sp. et 8. paucipora n.sp.) et
quatre citées pour la premiére fois de cette réserve.

1. Strigamia crassipes (C. 1. Kock) *

Espéce largement répandue en Europe, dont I'aréal est assez diffi-
cile & préciser, car elle est souvent confondue avec S. acuminata (Leach).
Fréquente dans les biocénoses des foréts d’arbres feuillus et surtout de
hétres, dans les zones de collines et de montagnes, mais rare dans les
foréts de coniféres. Présente dans le sol et ses annexes de mars jusqu’en
novembre.

2. Strigamia acuminate (Leach)

Espéce dont la répartition est la méme que pour la précédente.
Elle occupe un large aréal dans notre pays, étant typique pour les biocé-
noses des foréts d’arbres feuillus de la zone de collines et de montagnes.
Elle préfere la litiere, mais apparait aussi dans le sol et les annexes de
celui-ci.

3. Strigamia engading (Verh.)

Espéce alpino-carapatique, répandue le long de tout Iarc carpa-
tique. Monticole, elle est fréquente & des altitudes moyennes. Se trouve
sous les pierres, dans la litiere, les annexes du sol, les lithoclases ete.
Apparait en grand nombre au début de I'automne.

* Les espéce 1—4 ont été collectées par tamisage de la litiére de la forét de hétres
du périmétre de la réserve scientifique.
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4. Strigamia transsylvanica (Verh.)?

Espéce monticole, alpino-carpatique avee 1 &
logiques que les précééentes. e Sk e v

5. Strigamia crinitta (Att.)

Espece monticole, endémique, conn
i ; ue seulement des Monts d
Retezat et de Rara,u.. Se trouve dans la litisre mais elle est fréquent:
également sous les pierres dans les prairies sousalpines.
Elle a ét6 collectée sous pierres aux environs de T¥ul N egru.

6. Strigamia lutea I.8p.

Matériel : 2 33; 2 29 litiere de la fordt de hétr i
leg. collectif d'écologie du C.R.B—16.VIIT g3 " & % Matic 18,
Description : Longueur du corps 25—29 mm.
Segmegts pédiferes: & 35; Q@ 37.
goloratlon rougeatre, avec le ventre pale.
'orps robuste. atténué en avant et en arriere. Téguments unis
avec ou sans vestiges de sillons longitudinaux. o e e
Téte (fig. 1 A) aussi longue que large. Sillon fr isi
_ . ] tal visible sous
forme de ligne claire, la téte ne dissimulant ot
sternum forcipulaire.’ i e
Antennes non claviformes (fig. 1 A). Lame isti
n : ; : prébasale pas distincte.
: Piece médlajn\e du labre large (fig. 1 B), a bord rostl;)ral garilicfiee
fines dentelures trés nombreuses. Pidces latérales trés gréles.

Fig. 1. — Strigamia lutea n.sp.
A = Extrémité antérieure du corps; B =
= Zone prélabiale et labre ; G = MAchoi-
res (I, IT) ; D = Forcipules — face ventrale,

Coxosternum des premidres machoires non divisé (fig. 1 C). Coxo-

sternum des deuxie Achoi : i : :
e euxiemes méchoires large (fig. 1 C), & pores métamériques

3 CHILOPODES DE RETEZAT 13

Coxosternum forcipulaire (fig. 1 D) plus large que long. Pas de

lignes chitineuses. Griffe apicale (fig. 2 B) courte et assez gréle, élargie
a la base avec une dent robuste trés saillante.

Tergite forcipulaire (fig. 1 A) plus large que la téte et arrondi laté-

‘Talement.

Sternites déprimés dans leur moitié antérieure, divisés par un sillon

longitudinal superficiel. Il y a des champs poreux en série interrompue
(fig. 2 C).

Fig. 2. — Strigamia lulea n.sp.
A = Extrémité postérieure du corps — face
ventrale (3); B = Griffe forcipulaire; C =
Sternite.

Prétergite du dernier segment pédifere plus large que le métater-
gite. Les pléurites latéraux manquent.

Présternite divisé en deux sclérites elliptiques. Métasternite al-
longé pas plus large que le métatergite du segment précédent, & bords
faiblement convergents. :

Pattes terminales composées de 7 articles (fig. 2 A); hanches bom-
bées, avee 5—9 pores isolés dispersés sur la face ventrale (5 pores chez
le male; 6—9 pores chez la femelle). Té¢lopodite pas plus long que les
pattes précédentes, gréle chez la femelle, treés épais chez le male, armé
d’'une griffe apicale fonctionnelle chez les deux sexes.

Deux pores anaux (fig. 2 A).

Beologie : espece monticole.

Discussion : la nouvelle espéce se distingue de toutes les autres sur-
tout par le nombre réduit de pattes, se rapprochant a ce point de vue de
§. perkeo Verh. décrite de Tatra, la seule du genre qui ait un nombre
plus faible de pattes (33 paires).

7. Strigamia paucipora 1.sp.

Matériel : 1 Q, litiere de la forét de hétres leg. collectif d'écologie
du C.R.B., V. 1983.

Déscripiion : Longueur du corps 22 mm.

Segments pédiferes: @ 39.

Coloration jaune pale. Corps robuste, atténué en avant. Té-

guments unis. '
Téte ne dissimulant pas complétement les forcipules.




14 ZACHIU MATIC B

Antennes courtes, non claviformes,
Lames prébasales pas distinctes.

Piéce médiane du labre large, avec des dentelures fines trés nom-
breuses. '

Coxosternum des premiéres méchoires non divisé ; celui des deuxi-
émes mAchoires large, avec des pores métamériques rapprochés.

Fig. 3. — A = Strigamia lutea n.sp. Extrémité

postériecure du corps face ventrale (9) ; B.C.D =

= Strigamia paucipora n.sp.: B = Extrémité

postérieure du corps — face ventrale @; =

= Forcipules — face ventrale ; D = Griffe for--
cipulaire.

Coxosternum forcipulaire (fig. 3 C) plus large que long. Pas de
lignes chitineuses. Griffe appicale avec une dent robuste & lg base (fig.
3 D).

Sternites avee des pores,

Prétergite et présternite avec la méme structure que chez leg autres.
especes du genre.

Pattes terminales composées de 7 articles, armées d’une griffe
apicale (fig. 3 B). Hanches avec 3 pores isolés sur la face ventrale (fig.
3 B).

Deux pores anaux (fig.>-3 By

Eoologie : espéce monticole,

Discussion : la nouvelle espece se distingue de toutes les autres
surtout par le nombre le plus faible de pores coxaux, ainsi 02¢ pa. le
nombre réduit de pattes.

Conclusions : Avant nos recherches on connaissait dwns g, faune
de Roumanie cing espéces du genre Strigamia, genre représenté en Europe:
bar neuf espéces. Les deux nouvelles especes décrites ci-dessus meénent
a une meilleure connaissance de ce genre si caractéristique pour la faune
de montagne, surtout alpino-carpatique.

Dans la réserve scientifique de Retezat on g identifié toutes leg
cing espéees connues dans la faune de notre pays, auxquelles §’ajoutent,

B CHILOPODES DE RETEZAT 15

: i . i fait que cette réserve
les deux especes nouvelles pour la science, ce qui q

80it en Hurope la zone la plus riche en espeéces appartenant au genre

Strigamia.
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MATING ACTIVITY IN PLUSIA GAMMA L.
AND AMATHES C-NIGRUM L.
(LEPIDOPTERA : NOCTUIDAE)*

N. TOMESCU?!, GH. STAN %, CODRUTA ROMAN 3, I. COROIU ?,
VIORICA CHIS ® and A. ONISOR 2

During 24 hours 159 adult males of P. gamma mated twice in the presence of
several virgin females. In the same period, the A. c-nigrum males coupled once.
The females of both species mated also once in the presence of several virgin
adult males. During their lifetime multiple matings occurred in males and fema-
les the maximum number being 5 in P. gamma and 6 in A. c-nigrum. The average
length of mating was 39 minutes in P. gamma and 144 minutes in A. c-nigrum.
The P. gamma females “‘calling” occurred 30 minutes from the beginning of
the scotophase, reached a maximum after 3 hours and ceased at the end of
the scotophase. The mating occurred 1 hour from the beginning of the scotophase,
the highest value being reached 4 1/2 hours later and ceasing at the end of the
scotophase. In A. c-nigrum females the “calling” occurred 3 1/2 hours after the
beginning of the scotophase, 2 1/2 hours later attaining a maximum value and
ceasing suddenly at the end of the scotophase. The mating attained a maxi-
mum value 6 1/2 hours from the beginning of the scotophase and stopped at
its end. Food is an indispensable factor for the sexual maturity of the adults.
The adults of both species fed with 109 honey solution and sugar solution
mated normally and the females laid fertile eggs. The optimum temperature for
“calling” and mating is 15°—25°C in P. gamma and 15°—20°C in A. c-nigrum.

Laboratory researches concerning the biology of reproduction in
the P. gamma and A. c-nigrum species are relatively few. Vojnitz [11]
has studied the influence of food on the maturation of P. gamma females
and Szoes and Toth [10] the “calling” and mating behaviour in the
same species. In A. c-nigrum, Poitout [7] has studied the action of food
and consanguinity on the vigour of the populations grown in laboratory
conditions. In the same species, Stan et al. [9] have studied the “calling’’

behaviour of the females.
Most of the investigations have been carried out in field conditions

and they refer to the damage degree, the dynamics and the migration
of the two species [2—6], as well as to the capturing of the males in

traps with synthetic sexual pheromones [8].
This paper presents the results of laboratory researches on mating

frequency and duration, the circadian rhythm of coupling and sexual
pheromone release (‘‘calling”), the effect of food and temperature on the

mating.
MATERIALS AND METHODS
The adult insects used in all experiments derived from larvae grown

on artificial medium under laboratory conditions, at +23°-1°C, relative
humidity over 70%,17 : 7 hours light : dark. The pupae were sexed and

* This work was presented at the XVIIth International Congress of Entomology,
Hamburg, August 20—26, 1984. :
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mated only once, 23 9%, twice and 109, thri
pling capacity in the males of this species. Half of the 1
twice or thrice, coupled twice with the same
virgin females in numerical excess
second or the thrid Scotophase from the fir
ed their attractivity and receptivity
reinforced also by the results obtained in the

(1 male 1 female) were kept together during t1

N. TOMESCU et al.

fed with 10% honey solution. The food was
years we have grown several generations of the two Species under the
above mentioned conditions and we have studied the effect of growth in
the laboratory on the Ppopulation vigour, expressed by the number of
matings and the females’ fecundity and fertility, We found thag these
biological properties change : in p, gamma beginning with the IVth
generation grown in the

laboratory and in 4. e-wigrum from the IIIrd
generation. The results reported in this baper were obtained in experi-

ments with adults derived only from generations I and II, grown in the
la,boratory.

RESULTS AND DISCUSSIONS

Mating Sfrequency and duration. In order to know the coupling capa-
city of the two Species, we studied the mating capacity over g period
of 24 and 72 hours and during the whole adults’ lifetime. oy the 24-hour
period, the mating frequency was studied in three variants. In the fipst
one, 30 adult pairs of each species (1 male + 1 female) were put under
experimental conditions. Aftter 24 hours the females were dissected and
he Spermatophores counted, recording in this way the number of matings
per pair. In the second variant, the females were placed in numerjca)
éxcess (1 male 4 3 females), also 30 groups for each Species, and in the
third variants the Same number of SToups was used, the males being

I numerical excess (3 males 1 female). We worked only with virgin
and sexually mature adults.

In the first variant (1 male + 1 female), during a period of 24 hours
only one mating was observed in both species (the females who mated
had a single Spermatophore in the hursg copulatrix). In the variant with
females in éxcess, out of the total couplings (70 %), 15% of the males
mated with two femagles but none twice with the same female (Fig. 1, A).
These results suggest that the Pp. gamma females lose theijr attractivity
and receptivity for the males of the Scotophase where tlhe first coupling
took place. In 4. C-nigrum, during the same period of time, the matbings

occurred in proportion of about 609 and 4l the males” and females
coupled only once (Fig. 15" B,

The mating frequency during a period of 72 hours was studieq in
a single variant, that with virgin females in numerical excegs. Thirty
groups, each having one male and 3 females, were formed. In p. gamma
the total couplings were 80 % (Fig. 2), out of which 679 of the males
ce, which proves g high cou-
nales coupling
female, although there were
8. We may conclude that during the

St coupling the females regain-
for the males. Thig conclusion g
group where the pairs
1eir whole life and where
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i A. c-nigrum
& Dol s red (Fig. 3). In A. c-nigrum,
more n multiple couplings occurre o Bt
uorl'e 3 u;nfow:rs% the rIx)laJles mating proportion was ailso 323?\ V{;), (abount
dh o i7od 1?he Lr’na*(imum number of matings per males was
this peri 3

40%)  (Fig. 2).
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sexually mature adults, 20 females fr
activity and 30 pairs per species for the m
used a'red light source, with low intensity
moths’ normal behaviour,

30 minutes from the.beginning of the
value after 3.5 hours, began to decrease
end of the Scotophase. The firgt coupling;
beginning of the Scotophase, reached the
then they suddenly diminished

(Fig. 4, A).

later, 3.5 hours affer the beginning of the scot
reaching its highest value after 6.5 hours ;
decrease ; the “calling” behaviour ceased
The same curve was recorded also in the
ference that they began later than the “calling” (Fig. 4, B).

longer period of time In comparison with A. ¢
during almost the whole duration of the
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minutes (maximum 60 minutes), minimum 15 minutes) and in
144 minutes (maximum 299 minutes,

The circadian rhythm of “ealling”
of “calling” ang mating was studjed

A.c-nigrum
minimum 20 minutes).

and mating. The circadian rhythm
by direct observations on pairs of

%
0o |
90 |-
.80
o B
& . Plusia gamma
=, A : Y Amathes ¢ -nigrum
oo i
S50
30
20
10
5 F R 7
T 1 2 3 4 5 6 7 8
no. of spermufophores/g
Fig, 3. Mating Irequency in the mature males

and females of p,
gamma and A, c-nigrum throughout their lifetine.

om each species for the “calling”
ating one. For the survey we
» Which did not disturb the

In the P. gamma females the “calling” activity oceurred after

Scotophase, reached ijtg highest
after 4 hours and ceased at the
S began after an honp from the
maximum value after 5.5 hours,
and stopped at the end of the scotophase

In the 4. c-nigrum females the “calling” behaviour occurred much

ophase, and increased
it followed a very sudden
at the end of the Scotophase.
case of matings, with the dif-
In P. gamma the “¢

alling” and mating activity develop during g

nigrum: in the first species
Scotophase, while in the second
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: Bt
ies during its second half. In both species the ‘‘calling’’ activity p
speci :
.cIe)des the mating one.
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sexu& m? our investigations show that carbo %’L - Mg S Fnocion,
;nglesfar(;f for these biological processes{:sagﬁmli(ilajcsai;l [11]. There are also

. P stances, as some expert : '7. eviously feed-
?n@dngtgf;leépge%?gst 2‘ther’e the adults reproduce without previously
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SRl elves [1]. . . f temperature
ing themselves [ mating. The influence o p

e temperature on mail g ant tempera-
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maximum number recorded being five.In the second species one and two
matings frequently occurred and in a lower proportion three and four,

maximum number recorded being six.
— The capacity of the males and females of both species to perform

multiple matings suggests that for controlling it one should not resort
to methods aimed at diminishing the individuals of one of the sexes in
the natural populations, such as the autocid method or the mass capture

of males with feromone traps.
— In P. gamma the circadian mating activity develops during a

long period of time in the scotophase, while in A. c-nigrum only in its
second half, during a shorter period.

— The adults’ feeding period is essential for the development of
mating. As energising substances, sugars are sufficient, at least in the
case of P. gamma and A. c-nigrum species.

— The thermic optimum for the development of mating is 15—
25°C in P. gamma and 15—20°C in A. c-nigrum. At lower or higher
temperatures the mating activity decreases at population level. The tem-
peratures which are lower than the thermic optimum influence, at a
greater extent, mating in the two species. The 30°C temperature and
the temperatures higher than this, lead to the interruption of mating.

REFERENCES

Coroiu, I., Tomescu, N., Stan, Gh., St. Cerc. Biol., Ser. Biol. Anim., 1984, 36, 1, 57—62.

1.

2. Howell, J. F., Environ. Entomol., 1979, 8, 6, 1065—1069.

3. Mészaros, Z., Madaras, K. M., Herczig, B., Acta phytopath. hung., 1979, 14, 3—4, 493 —
501.

4. Novak, I., Sbornik vys. §koly zemédélské v Praze. Provozné ekonomické faculty v Ceskych
Budéjovicich, 1970, 397, 339—346.

5. Novak, I., Sbor. UVTI-Ochr. rostli., 1975, 11, 48, 295—299.

6. Novak, I., Appl. Zool.-Iicol. anim., 1976, 8, 3, 389—391.

7. Poitout, S., Ann. Zool. Ecol. anim., 1969, 1, 3, 245—264.

8. Stan, Gh., Coroiu, I., Tomescu, N., Chis, V., Roman, M.-C., Oprean, I., Ciupe, I, St.
Cerc. Biol.,, Ser. Biol. Anim., 1983, 35, 2, 95—101.

9. Stan, Gh., Tomescu, N., Coroiu, I., St. Cerc. Biol., Ser. Biol. Anim., 1984, 36, 1, 63—69.

10. Szocs, G., Téth, M., Acta phytopath. hung., 1979, 14, 3—4, 453 —459.
11. Vojnits, A., Acta phytopath. hung., 1969, 4, 2—3, 163—179.

Received November 21, 1984
1The < Babes-Bolyai” University
Faculty of Biology
Cluj-Napoca, Clinicilor 5—7
2 Biological Research Center
Cluj-Napcoa, Republicii 48

3 Institute of Chemistry
Cluj-Napoca, Fintinele 30




ATTRACTIFS SEXUELS POUR CINQ ESPRCES
DE NOCTUIDAE DETERMINES PAR PIRGEAGE

1. GHIZDAVUY, F. P. HODOSAN 2, 1. OPREAN %, ALEXANDRA GOCAN 2,
HILKE CIUPE % ¢t SANDA MATIC !

Mixtures of tetradecenyl-acetates (Z29-, E9-, Z11- and E11-14: Ac) exhibited
remarkable attractivity and selectivity for the males of five Noctuid moths.
The best attractivity for the males of Noclua [imbriala Schr. was displayed by
the lures containing Z9- and Z11-14 : Ac in a ratio of 1:9, for the males of Poly-
mixis polymita L. those containing Z9- and Z11-14: Ac in a ratio of 1 : 1, and
for the males of Noctua janthina Den. et Schiff., Caradrina morpheus 1. and
Panemeria {tenebrata Scop. those containing the same compounds in a ratio
of 9: 1. The other ratios of these compounds and mixtures with their geometric
isomers evinced little or no attractivity. The selectivity of the lures for the last
three species is discussed.

Au cours des essais déroulés en 1980 et 1981 dans un verger aban-
donné, essais ayant comme but le piégeage des espéces de Tortricidae,
les piéges appatés avec des mélanges d’acétoxy-1-tétra-décénes ont
capturé des papillons appartenant cing especes de Noctuidae : Noctua
fimbriata Schr., N. janthina Den. et Schiff., Polymixis polymita L., Cara-
drina morpheus Hfn. et Panemeria tenebrata Scop. L’examen des geni-
talia des papillons capturés a révéls que ceux-ci étaient des males,
prouvant que les substances testées ont agi comme attractifs sexuels
pour les espéces capturées. ‘

Les acétates de 9- ou 11-tétradécene-1-yl (49-, E9-, Z11- et E11-14 :
Ac) sont connus comme constituants des attractifs sexuels de plusieurs
especes de Noctuidae : Agrotis evclamationis, A. ypsilon, Ochropleura
plecta, O. triangularis, Rhyacia putris, Peridroma saucia, Diarsia deparca,
Hurois occulta, Polia grandis, Mamesira configurata, M. suassa, Cera-
mica picta, Panolis flamea, Lewcania commotdes, L. phragmidicola, Cucul-
lia chamomillae, C. intermedia, C. umbratica, Ammoconia caecimacula,
Teratoglaea pacifica, Oligia strigilis, Spodoplera cilium, S. eridania, S.
ewempta, S. frugiperda, S. littoralis, S. litura, S. triturata, et Plusia
chalciles [1—11], mais n’ont pas 6té signalés comme attractifs sexuels
pour les cing especes que nous avons capturées.

L'importance des captures et la relative spécificité de quelques
appats nous ont déterminé & suivre et développer les recherches dans
le but d’établir plus exactement la composition des attractifs sexuels
spéeifiques pour les cing espéces capturées.

MATERIEL ET METHODES

Les essais de piégeage ont été effectués dans le méme verger (en-
viron 10 hectares) entouré de jardins, diverses cultures agricoles et ter-
Taing incultes, dont le sol a été couvert par un tapis végétal comprenant
plus de 50 espéces herbacées et, par conséquent, abritant une riche faune
d’insectes.
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On a testé Pattractivité et 1a sélectivité
en caoutchouc contenant 1 mg de matiére
acétates de Z9-, E9-, Z11- et Ell-tétradécéne—l-y], seuls ou deg mélanges.
contenant deux de ceg substances en Proportion de 9 : 1, 7:8,5:85, 3:7
et 1:9. Les substances ont été soigneusement purifiées (pureté isomé-
rique minimale — 999).

Les pieges adhésifs ont été placés dang 1g couronne des arbres &,

la hauteur de 1,5—1,6 m. Les barties engluées deg pieges ont été échan-
gées & un intervalle de 14 jours et leg cap

ratoire. A V’occasion deg observations effectuées trois foig
on a enlevé de la glu Jeg insectes' appartenant & d’autres ordres (Diptera,
Hymenopterq ) et autres objets (fragments de bourgeons, de feuilles ete.)
qui sont entrég accidentellement dang les pidges. L’expérience a ét4 effec-
tuée en quatre répétitions et pour offrir aux pisges deg possibilités égales
de capture, ceux-cj ont été permutés dang le cadre de chaque répétition
a l'occasion deg observations, T.ga signification deg différences entre leg
captures moyennes de chaque variante g ét4 déterminée selon Panalyse.
de la variance,

de 34 variantes d’appats
active, représentée par les

bar semaine,

RESULTATS ET DISCUSSIONS

I1 faut mentionner avant tout
que tous les papillons capturds
est sir que les substances testé
ces de Noctuidae capturées.

Les principaux résultats deg
tisés dans le tableay 1. I’analy
tater que : :

— Les miles de Noctug Sfimbriate Sehr. n‘ont pas été capturés par
les appats contenant une seule substance, mai seulement par leg appats.
contenant le Z11-14 : Ac en mélange

avec de faibles broportions de Z9-
ou E9-14: Ac. Ia présence du %9-14 :

Ac en proportion de 10% est
essentielle, conférant aux appits le maximum d’attractivité, mais ’ac-
croissement de g, proportion de ce composant au-dessus de cette valeur
diminue I’attractivité, Les mélanges de Z11-14 : Ac avec de faibles doges
de E9-14: Ac ont capturé un nombre tros réduit de bapillons, d’ou il
résulte que cette derniére substance agit comme inhibiteur de Pattrac-
tivité. Ainsi done, pour 1a capture des méales de Noctua fimbriata Schr.,
les appats doivent contenir un mélange de Z9-14 - Ac et Z11-14: Ac en

S ont démontré une remarquable sélectivité.

— Les males de Noeiyq Janthing Den. et Schiff. n’ont pas été cap-
substance, On g enregistré deg

ges contenant du Z9-14: Ac avec
ou de E9-14 : Ac. La, présence dans
portion de 109, est essentielle pour 1a,
& proportion de ce composant au del,
se la baisse, puis Uinhibition totale de Vattractivité. I,eg mé-
n faibles proportions ont réa-
e captures, ce qui démontre que le £9-14 : Ac

que Pexamen deg genitalia a &tabli
ont 6té des males et, par conséquent, il
€s sont attractifs pour leg males des espe-

Piégeages de 1982 et 1983 sont synthé-
se de ces résultats nous permet de cong-

Tableau 1

j- 1982 —1983)
ci ¢ v idae capturées (Cluj-Napoca,
L’attractivité des appats testés envers les cing espéces de Noctui
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Composition de la matidre
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Se manifeste comme inhibiteqr Il §’ensiii
’ ' e L S ensult que, pour la captur A
((iig 1\77(601511?. ja'nﬂw?m Den. et Schiff., les appats (zloivent eongﬂlllilreugis 'Ilnales.
49-14 : Ac et Z11-14: Ac en proportion de 9: 1 i

— Les maéles de Polymixi )
’ S 5 owynuans polymita 1. ont été
‘ : : captur ;
appats contenant soit le Z9-14 tAcoule Z11-14: Ae seul e ol o4
ges entre ces substances. Le maximum de mptﬁres’% "f" scgtldes wan
g o : ) ma apt a 6t6 réalisé k
pgﬁgﬁ; gcor}tep&nt Ces composants en proportion de 1:1. Les auirelzjsal o
o (;ézunii"que les mel;mge}s de ces deux substances avee 1e111:s ]g;ro~
l’ésuh;eb omf riques ont réalisé un nompre trés réduit de ca ture S(ﬂ
e rque es appats pour la capture des males de Polymiam'sp l i
tié)n (()1“ int 100£1ten1r un melange de %9-14 - Ac et Z11-14: Ac/énpo e
e L: 1. Les appits de ce 1 . it
; ats ype ont montré S essai i
geage une remarquable spécificitd. e b L s
— Les males de Py / ;
: s méles anemeria tenebrata Sco b 6 &
Y ' e & e D. ont éte capturé
Elﬁaicz .czlztc%a})lllﬁ Ii(z A3'14 .lAe seul ou en mélange avec lg Zli-pifllij
14: Ac.. © ° dans le cas de Noctyg i )
L oo , @ Janthineg et d "adri
é}gn pheus, mais dans u/ne mesure plus accentuée,jla présence duesz 7]%,2 e
d’e Eggg?lrtz(gl fd(-*)ﬂ' 1070,’0 da.nﬁ le mélange accroit Uattractivité deg a). f&tc
Lraten 1 001.\.. L’aceroissement de 1g proportion de ce co‘m )1 ey
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o ”Zg lten.,ebmm Scop. les appats doivent contenir du’7$)—1‘4S-Ae
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S or ({e oy - ’ct. 4@ présence dans le mélange du Z11-14: Ao en
I Y7 dolermine un accroissement :
' e ! ceroisse du nombre dc
Srllx fotls plus grand que celui de Z9-14: Ae seul; pendant qﬁedsefi o
i ;111‘71‘"?: 1)11)()1)0rt{0ns et la présence du R9- et BE11-14: Ac inh(iblcjall;?(la’n -
H;Env . ; éslal a1 ‘surgej pour la capture des males de Caradring morph at_.
i .ro i -tppa,ts doivent contenir un mélange de Z9-14 : Ac et Z11 lf MZLS
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el ;p geage obtenus par autres auteurs, qui ont capturé des mal
S mglz;zg 77‘w§phreus avec des appats contenant du E9-12';&c ags.
Frie 1;; gis de 79-12: Ac avee le £9-192 : Ac, ou avece le 29‘12 O[H
A 8 n'ont pas capturé cette egpe ] Pl
Sl Inals 7 ! > espece avee des appats e
Z9-, B9-, 711- etle E11-14 : Ac seuls [2] ou le Z9-14 fppats i o g
lange avec le %9-14 : OH, 1o %11.16 ., A 21116 b e
N e t" koo ¢ ou le Z11-16 : Ald. En observant
Lt g .:1 1 optimale de D'attractif synthétique pour Caradri
s mwb;. tl( equue avee celle pour Noctyq Jjanthing et pour Pa% 5
g izzi g @ 1(;,1, en considérant les résultats de Arn et collab [2 wt—;
T Ich 1 ’a?t tffuoct?fb. [ {],)11 parait possible que la vraie 001nposit16n o] t?-u
N aﬁsqi dzcxytt)d %ogml r)les males de CQaradring morpheus cllooit
» QUSS 49+, W9-12: Ac et du Z9-19 -
Bl R g , ¢ : : OH, ces subst
;égte els)l(; geeet’ll?n;nqluole de(nsg pour la spéeificité de l’a"ttraction Sﬁ%ﬁ?i
. s 6 powr Noctua janthina et Pg, ) i
T e ot us Janths > anemeria tenebrata.
P, 1% il éauj]pffllf&;ifleufesdd'ppatsl pour la capture des troig especes
a N de sensibilité envers .
ey : in ) envers les mélanges Z9-
211-14 : Ac en proportion de 9: 1, il faut remarquer qégl?eg i 42
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— Panemeria tenebrata, selon nos observations et les observations
de Capizzi et collab. [4], ainsi que les données de la littérature, est mono-
voltine, présentant la seule période de vol au printemps (fin d’avril jusqu’s
la mi-mai), période qui ne se superpose pas sur les périodes de vol de Noctua
janthina (espéce monovoltine dont les adultes volent en aotit) et de Cara-
drina morpheus (espéce bivoltine dont les adultes volent en juin et en
juillet-aotit). Méme si on constate un C-hevauchement' (toutefois peu
probable) des vols de Panemeria tenchrata et de Caradrina morpheus au
printemps, les différences morphologiques entre les adultes de ces deux
especes évite toute confusion.

— Le chevauchement de T'unique période de vol des adultes de
Noctua janthing et du deuxieme vol des adultes de Caradrina morpheus
peut causer quelques confusions. Toutefois ces confusions sont peu pro-
bables & cause des différences morphologiques (taille, coloration), aisé-
ment décelables pour un observateur qualifié.

De futurs essais basés sur nos observations et sur les observations
des auteurs cités, concernant I'attractivité et la spécificité des mélanges
contenant du Z9- et du Z11-14 : Ac, ainsi que du Z9, E9—12: Ac etdu
79-12: OH, peuvent résoudre définitivement le probléme de la spéei-
ficité des appats pour Caredrine morpheus, Noctua janthina et Panemeria

tenebrata.

Les auteurs remercient vivement le Dr. Doc. Aurclian Popescu Gorj, Chef du Dépar-
tement d’Entomologie du Musée d'Histoire Naturelle de Bucarest, qui a identifié ou a confirmé

Pidentité des cspéces caplurdes.
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THE CONSUMPTION OF NATURAL FOOD BY THE
COMMON VOLE (MICROTUS ARVALIS PALLAS, 1778)

DOMNICA TACU

Food consumption, digestibility and food assimilation were studied in Microfus
arvalis (Pallas, 1778). It resulted that the daily consumption of Medicago saliva
L. and Trifolium repens L. is 35 g fresh matter/animal/day and that of Lolium
perenne L. 22 g/animal/day. The consumption of dry matter from the same plants
is 5—6 g/animal/day. Expressed as energy units, the consumption averaged
23 Kcal/animal/day and feces elimination 6—10 Kecal/animal/day when succu-
lent food was provided. With concentrated diets (in subadults), food consump-
tion averaged 8—9 IKcal/animal/day and feces elimination 1—2 Kecal/animal/day.
A digestibility of 56 —74%, of the succulent plants and 74—849, of the concen-
trated diets was recorded. Assimilation averaged 60% when the animals were

fed with succulent food.

The knowledge about the quality and quantity of food consumed
by the common vole is correlated with the studies carried out for the de-
termination of the energy flow in this species. These studies also contri-
bute to determining the preferred food of Microtus arvalis (Pallas, 1778)
and to finding out how much of the food is assimilated by the organism
or dispersed in the ecosystem [1], [2], [3], [7].

The common vole is a frequent pest of plant crops in Europe and
for this reason most of the studies are related to its ecology and control.
In Romania, the field vole was studied by several authors : [4], [5], [6],

[9], [10], [11].
MATERIALS AND METHODS

The specimens of Microtus arvalis (Pallas, 1778) were captured in
a luzerne crop of the Amzacea-Constanta State Farm and consisted of
two adults and seven subadults. The experiments were conducted at
19+2°C. The diets consisted of Medicago sativa 1., Trifolium repens 1.
and Lolium perenne L. plants supplied as succulent food, and wheat
and maize grains as concentrated food.

The animals were kept in the laboratory for 3 days with a view to
their accommodation and were fed on the tested diet. The animals toge-
ther with the diet needed for 24 hours were introduced in special metal
cages, adequately sized for this species. Further, the animals were wei-
ghed daily, both at the beginning of the experiment and on the follow-
ing day when samples were collected. ' :

The fresh food introduced in the cages was weighed and estimated
So as to allow the animals to feed at discretion. On collecting the samples,
the remaining food and the eliminated feces were separated and weighed.

The experiments were run in June and July, the animals being
captured in the same year in late spring. Each diet was tested for 6 days.
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‘ day and feces eliminations was 19 Kcal/aninml/day. The daily elimj- 2 3 & 3 £l &
I nation of urine ranged from 0.31 to 1.30 Keal/animal /[day when the diet A S § Z" b
I consisted of succulent plants. E 3 3 U B =
| The bercentage of digested energy from the total energy intake (Ta- a3lirhins S [ S S
Il ble 6) ranged between 56 74 % in the animals fed on succulent plangs ;
‘; and the feces averaged 31 oL, .
|} |
|
| i
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Table 2

Gross calorific value (Qs?) of some Plants used

{Pallas, 1778)

as food for Microtus arvalis

Diet Wad () ‘ A%(%) Qs?(cal/g dry matter)
Trifolium repens 1., 85.95 6.9340.31 4,296 4-37.00
J\Ierlicago sativa 1., 84.50 7.814+0.23 4,386 --40.00
Lolium perenne 1,. 73.50 3.974-0.66 4,295 4-33.00
Wh.eat grgins 8.00 1.4140.08 4,255 119,86
Maize grains 10.31 : 0.984-0.27 4.33741.15
Table 2
Gross calorific value (Qs?) of the feces

(Pallas, 1778)

in Microtus arvalis

Diet Age / Sex Wa?( %) A %) /Qsa(callg dry matter)
subadult Q 65.40 10.87-13 .64 4,826+27 51
Medicago satipq 1., ttee 2ily 6‘\ 43.60 12.13 1800
adult o} 55.60 13.0640.11 4,778 4+-24 .50
—Adubt enn 3 47.30 13.79--0,25 4,972:!:58,64
Trifolium repens'I.. | aquyt Q 59.90 10.354-0.22 4,716 4-19. 60
<) 56.70 11.08 » 744
TN o0 s e L of 16 2 sl
Lolium perenne 1., adult Q 37.90 10.1640.07 4,3744.42 43
3 41.10 10.704-0.23 4,235:{:39.21
—Frs—smetelo dplila il L 1 Lo
Wheat grains subadult 40.02 4.99410.24 4,251 +35.22
—_
Maize grains subadult 45.27 5.3940.10 4,376 4-7.07
Table ¢4

Gross calorific Value (Qs?) of urine in
Microtus arvalis (Pallas, 1778)

Wa* (%) / A% (%)

Qs? (cal/g dry matter)

63,92 | 38.57-41.08 , 2,057

In the diets consisting of wheat
ranged between 74 and 849%,. Assimil
of the energy intake, with 4—-59
of luzerne and clover. In the com
the total energy ¢

be established between the digesti

as the digestibility and assimilation coefficients

+19.09

U and maize grains, digestibility
ated energy represented 51 —7¢ o
in the urine whe

i %
n-the | diet consisted

[ mon voles fed on ryegrass, 1—29 of
onsumption was lost in the urine. i

on of food in adultg and subadults,
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5
Table 5
), 17 i i lories
Food consumption in Microtus arvalis (Pallas, 1778) in kilocalorie
‘o
ight Foan consmppti» Feces Kcal/ Uri.ne Kcal/
; Sex Body weigh on Kcal/animal/ animal/day animal/day
Diet Age X © i
5 0.7640.43
b- Q 18.964-0.91 21.604+2.29 gggi}gg 508
Medicago il(liult 8 19.31+0.14 20.164-0.81 ¥ .
. : 1.244+0.44
29.57-4-0.49 24.80-45.04 6.93;,5113.83 ; 30i0,44
i § 33.1610.78 | 25.5214.45 7.30L1. :
i 7 0.14
b Q 18.66-+1.79 22.66-+0.71 lg.igj:S.Gl (1)’:1)32}:
ol 01 23.04 . .
i adult| & 19.21
epe L. 3 1 7.3140.33 1.3040.38
= 5 22.7043.13 X ;
0.31
o o ot g'itz)ﬂ 14 | 0.1540.07
Sulbit 3 17.654-0.10 | 25.99+1.13 . |
adu ¢ :

. 7. 8¢ 0.41
il 7i 23.17 7.83 :
e RE Sf‘ é(’i?éi7 23 29.474-1.58 11.204-5.36 . | 0.3640.22

3 : :
25 2.3140.94
t grains| sub- 10.374-0.42 8.8641.25
e adult 2 ‘ o
B g 1.19-+0.45
i srains | sub- 10.86-+-0.36 7.6141.23 +
i adult
Table 6
i Licr valis (Pallas, 1778), in
ili similation of natural food in Microtus arvalis (Pa
Digestibility and as : Ty d
i imilate
‘ Digested . Assimi
Diet Age Sex Feces entér 2y Urine i
| : 2 70.28
26.20 73.80 3:5
et s 01 4.07 62.94
Medicado sativa 1. 3 32.99 07. e
Q 28.02 71.98 5.00 66'31
g ) 28.60 71.40 5.09 .
0 65.94
9.96 70.04 4.1
subadult Q 2 ' oo e
.23 55.77 ¥
Trifolium repens L. 3 44 i e
Q 32.20 67.80 5.7 69.25
i a8 25.56 74.44 5.19 :
] 3 60.52
8.25 61.75 1.2
subadult Q 3 head a0
Lolium perenne L. a8 36.17 63.83 e
Q 33.79 66.21 1.77 60.78
Al 3 38.00 62.00 1.22 ;
73.93
‘Wheat grains subadult 26.07
84.36
Maize grains subadult 15.64
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DISCUSSIONS

The tes 1 :
several }:al,leltfs;‘lsl tflple?)ented above are comparable to those obtained b
STk Lotk ]t’ 2], [3], on the utilisation of natural food. Th v
od T 0‘1‘&11011; aii,lx(riel(;z%ed‘ 60 %.1 The daily food consumptio.n e;p?:s:_

as  grams ories, is hi ) -
by—the—anhors—mantioesd la, b,Ol‘ée.ngh and exceeds the values obtained

In Romania, considerable d ,
crops b Jdamages are caused in luzern ¢
digéstib}irlig}ele?élmix;ol% t¥101'GIWthh 18 & typically herbivorouse 13)?1%&3’510‘],1%
portant Pl‘oportion' of it el F.OOd consumption is high ; thus, an im.
wasted in the ecosystem IS ?qt nsed efficiently by the organism, but is
carried out on r dy‘ a5 16ces and urine. The nutritional experiment:s
odents are of interest since they greatly Gont{’ib:meenttg

o

e s i
he elucidation of the role played by these animals in the ecosystem
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SOME MEASUREMENTS ON TELEOST FISHES
OOCYTE NUCLEI DNA

M. IONESCU-VARO

The quantity of DNA in the oocytes of 23 species of marine and dulcicol fishes
on paraffine sections have been cytospectrophotometrically measured. For all
species, DNA increases quantitatively simultancously with the beginning of
meiotic prephase and is measurable until the beginning of diplotene stage. Ref-
erring to the DNA quantity of complement C, the smallest values have been
found in Solea nasuta, where DNA amplification is of 2.85 x and the largest
in Esox lucius which is 134 x. There is a big variety of amplified DNA final

quantity, taking into account the species.

. Gene amplification is a widespread phenomenon for living beings.
In fishes it was studied from the biochemical point of view by Vincent
[147], who found in Roccus sawatilis ovaries ten times more ribosomal cis-
trons than in erythrocytes. From a cytological point of view, Steopoe
[8] found the presence of an extrachromosomal cape, and Vlad [13]
studied gene amplification in Salmo irideus cytophotometrically, bioche-
mically and with radioisotopes. Varo [4] studying the process of amplifi-
cation in Carassius auratus gibelio with tritiated thymidine established

the time of amplification.

MATERIALS AND METHODS

23 species of fishes have been studied in very young phases, where
ovaries have the internal cavity [3] in cytoplasmatic growth and inei-

pient trofoplasmatic growth phase.
Gonads were fixed in Zenker liquid and 10 9, buffered formol. After

dehydration in alchools of graded concentrations, clarification in toluol
and inclusion in paraffin, the slides were cut at 10 pm thickness. After
deparaffination, Feulgen reaction was made by hydrolysis at 20°C in 5 N
H(L for 35 min, followed by staining with pararosaniline Schiff for 90 min,
after a method described by Tomasi [11].

Feulgen dye contents (FDC) of individual nuclei were measured
by the two wavelength method of Ellen M. Rasch and Robert Rasch
[5], using @ C. Zeiss microspectrophotometer. The two wavelengths chosen
were such that for an apparently homogeneous nucleus filling and over-
lapping  the boundary of the photometric measuring area (122.65 pm),
the extinetion at the lower wavelength was half that of the higher wave-
length. Two such wavelengths, 498 nm and 560 nm, were accurately
determined and used for all subsequent measurements of Feulgen dye
contents, which was expressed in arbitrary units as AES. Another method
used was that of Swift [9] recommended for this type of cytospectro-

photometer.
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RESULTS

To determine most correctly the quantity of DNA in tish oocytes

it is preferred that the Feulgen reaction be made on thick sections of
10—12 ym, where whole nuclei would be contained. This method proves
necessary because amplified ribosomal DNA is located on nuclear enve-
lope as free ribosomal gene, amplified in “cascade’’. Squash type methods,
by which the nuclear envelope is eliminated, consequently produce g,
big loss of amplified rDNA . A great incidence of oocytes in genes ampli-
fication is encountered in seedling ovaries of various teleostenes species.
In these fishes, ovaries are ovisacks, being formed in various ways [2—3].
For these 23 species studied by us genital crests suffer an invagination
of the ventral wall, so that in cross section they appear with two sections
which are linked along free edges. This introflexion creates an internal
cavity, whose wall includes the peritoneal one, hence part of the peri-
toneal cavity. Oogonies are located along internal surface and begin to
differentiate in oocytes (Aristihthys). In other cases (Cyprinus), after
inflection of the two sections, the ovary is represented by a vascularized
conjunctive stroma belt, while oogomnies and ooecytes, and the rest are
formed of a thin wall of peritoneal origin. Then the belt side facing the
lumen: which containg gonocites begins to fold and form ovarian infolds.
They also contain oogonies and oocytes, and in this phase there begins
a small increase of the Iatter. In such young ovaries, female sexual cells
are found in the first three phases of oogenesis. The first phase is repre-
sented by oogonies, with only one nucleolus in the nucleus-and low cyto-
plasmatic acidophilia. In the second phase, oocytes increase their volume
at the beginning of meiotic prophase (leptotene, zygotene and pachy-
tene). In phase three (diplotene), the more abundant cytoplasm becomes
basophil due to the ribonucleoprotein quantitative increase. The nuclej
contain a series of nucleolj under the nuclear envelope.
\ Oogenesis begins in clusters of a few oogonies, which immediately
after mitosis enter the meiotic prophase. From its first phase of lepto-
tene in teleosteans gene amplification begins (Fig. 6). In Cyprinus carpio,
Where the 20 value is of 3.49 Pg, this can be observed after reducing the
quantity of 4C of meiotic chromosomal DNA, an increase of enhanced
DNA as follows : in leptotene it increases by 0.53 pg, in zygotene it rea-
ches 5.18 pg, in the pachytene 27 pg and in the long diplotene phase it
basses from 29 pg to 51.42 pe.

Considering in each of the 23 species analyzed how many times
C quantity is represented in meiotic prophase nuclei in leptotene, zygo-
tene, pachytene and diplotene phase, we obtain the smallest value in
Solea nasuta 2.85 a.u. and the largest in Hsox lucius 134.18 a.u. We ren-
der below the minimum and maximum limits of amplification in arbitrary
units : Acipenser ruthenus 9—-34, Alosa caspia. nordmanni 14.26 —33.3,
Spratius spraitus phalericus 9.11—81, Esox lucius 41.6 —134.18, Perca
Jluviatilis 2953, Cyprinus carpio carpio 9.12 —34.5, Carassius auratus
gibelio 8.25 —22.5, Abramis brama danubii 18.6 —47, Rutilus rutilus car-
pathorossicus 36 —38, Ctenophary ngodon idella 25.5—15.6, Hypophthal-
michthys molitriz 6.6 —18.2, Aristihtys nobilis 26.3—80, Lucioperca lucio-

0 I DNA
MEASUREMENTS ON TELEOST FISHES OOCYTE NUCLE

DIPLOTENE
ZYGOTENE

Fig. 1. — Acipenser ruthenus (Imm. Ap. 100 — ob.
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~

DIPLOTENE

Fig. 2. — Perca fluviatilis (Imm. Ap. 100 — ob. 5).

Fig. 3. — Acipenser ruthenus
(Imm. Ap. 100 — ob. 5).

PACHYTENE WITH CAP
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erca 15.5—37.3, Lepomis gibosus 16.5—49, Trachurus mediterraneus
ponticus 11.1—17.5, Mullus barbatus ponticus 11 —21, Engraulis engras-
sicholus ponticus 21.3—25, Aspius aspius aspius 6.5—16, Silurus glanis
11.6—18.4, Belone belone euxini 35—101.3, Odontogadus merlangus ewxi-
nus 18 —42, Gobius melanostomus melanostomus 11.4—48, Solea nasuta
2.85 —12. )
 As regards nucleus cytology during gene amplification, the follow-
ing aspects. are noticed : oogonies turning into oocytes have compact
nuclei with uniform Feulgen positive reaction (I'ig. 6,1). Such phases
are found in reduced number in young fish ovaries, where oocytes are
in phase four, and cortical vacuoles appear. In the leptotene phase, ampli-
Fig. 4. — Carassins auratus o fication is detected around 2 —3 nucleoles set on one side of the nuclear
belio (Tmm. Ap. 100 — o, E), envelope, giving the aspect of a cap (Hypophthalmichtys, Ctenopharyn-
godon, ete.) (Figs. 1,2,5). In the pachytene phase of perch oocytes, Feul-
jest gen positive cap can be clearly seen, for the rest the nucleus is occupied
2YGOTENE by pachytene chromosomes. With oocyte increase (Fig. 4), the cap is
resolved in a series of Feulgen positive granules, which numerically de-
crease in time but increase in volume reduces the reaction intensity, so
that later the reaction is released only by some small granules dispersed
at the periphery of the nucleus.

In sterlet, the DNA cap of the pacythene nucleus has regular edges.
Using Swift’s plug measurement the DNA value in'arbitrary units of the
complement is 0.45, of the cap 5—6 a.u., and of the rest of the nucleus
including the chromosomes, 2—9 a.u. This indicates that in the whole
nucleus there is a multiplication in ‘“‘cascade’ of DNA genes [7] and their
envelope — like agglomeration on a wall of the internal nuclear cap. In
this cap, the first nucleoli resulted after amplification. While oocytes
increase, diplotene chromosomes do not give a Feulgen reaction, but can
be detected within the nucleus inner side by staining with bromphenol
blue, at pH 8.2, after hydrolysis with a saturated picric acid solution for

cip

DIPLOTENE

PACHYTENE

Fig. 5. = Rulilus rufilus carpa- ° i i i i i
thorossicus (Imm. Ap. 100 — ob, 4 h/60°C, or by coloration with Amidoblack 10B at pH 2.6. During oocyte
5). increase, the nucleoli are located at the periphery of the nucleus and around

them rDNA yields a more or less strong reaction, depending on the nuclear
volume. For goldfish in pachytene phase, a small Feulgen positive agglo-
meration is observed in the middle of the nucleus, then a thin cap during
diplotene phase, and afterwards the Feulgen material gathers around
the peripheral nucleoli (Fig. 4). ‘

DISCUSSION

Few works on gene amplification in fishes exist [13—14], and only

one in which cytospectrophotometric measurements were made [14].

Bl 85 5 (Ocdomtogiatns, oy If in amphybian oocytes [7], [10], and in those of some insects [1],
cuxinus (Imm. Ap. 100—gh. -";;f [12], amplified DNA appears as extrachromosomal corpuscule, in fishes
it gathers on the nuclear envelope, on the inner face. In very young

oocytes of roach, sterlet, perch, earp, etc., amplified DNA agglomerates

in higher quantity in-the form of nuclear cap (Figs. 1, 2, 5). In other spe-

cies, like mulet, goldfish, garfish, etc.,;this cap is not observed or is very




reduced, sometimes appearing a centronuclear Feulgen positive corpu-
scule (Fig. 4). .

1 In insects,
the DN A

g
|
!'
|
|

a DNA corpuscule was identified in the oogonies and
synthesis continues gt the beginning of the meiotic prophase

1 JJ DNA. In fishes, the oogonies do not present any sign of synthesis, the

l ; latter beginning in the leptotene phase and ending in the diplotene one
[ when cortical vacuoles appear, as demonstrated by marked tritiated thy-
f midine studies [4]. Finally, a fine edge around the nucleolus remaing a4t
the periphery of the nucleus.

, The quantity of amplified IDNA in fishes is much higher in some
[ species compared with other animals, Thus, the quantity of DNA ex-

bressed in picograms in meiotic prophase nuclej varise between the follow-
ing limits :

‘[ 2G| prophase DNA amplified DNA
AcipenserJru/llenus 2 1‘5—65 8.6 ©-58.6
Alosa caspia nordmanni .97 14—-33.15 10.43-29 .18
Sprattus spraitus phalericus .61 20.95—-38 11.70—28.78
Esox lucius .05 22-70.45 19.9 —68.35

16—60.17 9.2 —53.19

.50 14.43 -39 36 7.43—32.36

3
1
4
1
Cyprinus carpio carpio 3.49
Larassius auratys gibelio 8
2
1

[!] Abramis brama brama 781 26.57—-66.57 2161
[ Rutilus rutilus carpathorossicus .87 33.72 35 .57 30—31.84
“ [ C[enopharyngodon idella 1.89 24.18—-71 .44 20.4 —67.66
[ IIypophthalmichlhys molitrix 1.63 20—-57.61 16.74—54.35
Aristichtys nobilis 2.34 30.33—-87.6 25.71-83
Lucioperca lucioperca 1.35 10.46—2¢ 5.84-—-21.38
Lepomis- gibbosus 2.35 18.8— 56.4 14.10—-51.7
g ‘ Trachurus mediterraneus ponticus 2.7 15—-23 .58 |, 9.6 —18.18
| ; Mullus barbatus ponticus 2.82 15—-28.7¢6 9.36—23.12
! ; Engraulis engrassicholus ponticus 1.41 15—17.2 12.18—14.78
| Aspius aspius aspius 3.30 10.48—-23 g5 3.88—-17.05
[ Silurus glanis 2.82 | 30.64—49 25—-43.36
[ Belone belone euxini 1.17 19.45—56 35 17.22 —54 12.
f . Odontogadus merlangus euzinus 1.01 9—23.34 6.97—21.31
e Gobius melanostomus melanostomus 2.00 14.30—-22 74 10.3 —18.74
i Solea nasuta 2.00 6—-24.5 2-20.5
! Perca fluviatilis 2.02 29.12 -53 55 25.08—49 .5+
|
|
Ll
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DYNAMIQUE DES GROUPEMENTS THIOLIQUES
DANS LE THYMUS DES RATS SURRENALECTOMISES

VIRGIL TOMA et NICOLAE FABIAN

.
Bilateral adrenalectomy in male albino Wistar rats, weighing 100 g, induces a
thymic hypertrophy which is reduced in the final phase of animals’ survival.
The noxious action of adrenalectomy is revealed by a rapid and marked increase
on the quantity of non-proteic —SH groups of the thymus similarly with that
observed in malignant tumor bearing rats. Afterwards, these groups diminish simi-
larly as in the maximal phase of survival, their quantity showing a new peak.
The total- and protein-thiolic groups present a reduced increase, which finally

is attenuated.

L’extirpation bilatérale des glandes (capsules) surrénales induit 'hy-
ertrophie du thymus ou encore prévient I'involution de la glande en
conditions de stress. Pourtant, cette hypertrophie semble étre seulement
fonctionnelle, parce que le principe thymique de Bezssonoff-Comsa se
réduit de 509, six jours aprés Vopération [3]. En méme temps, il faut
remarquer que l'hypertrophie est due & la multiplication des thymocy-
tes corticaux, inertes du point de vue immunobiologique, tandis que la
stimulation des lymphoeytes actifs de la zone médullaire est incerte [1].
Dans ce contexte, il faut croire & la valabilité de la conception de « Ieffet
permissif » des glucocorticoides, dont la quantité, bien que minimale,
st obligatoire pour l'évolution normale des réactions immunologiques,
respectivement celle du thymus [1].

Dans cet ouvrage, nous Nous sommes Proposé de poursuivre les
Téactions du thymus 2 la suite de la surrénalectomie, de maniere dyna-
mique, pendant toute la durée de survivance des animaux. D’autre part,
en plus du test pondéral de la glande, nous avons recouru a la titration
des groupements thioliques du tissu de thymus, que nous avons {trouveés
révélateurs en divers cas de stress que 'organisme supporte.

MATERIAUX ET METHODLS

Les expériences ont été faites sur des rats méales Wistar, pesant
200-+10g. Nous avons pratiqué la surrénalectomie bilatérale en méme
temps ; les individus de controle ont subi une « fausse opération ». Apres
Vintervention, les animaux ont bénéficié d’un régime alimentairve hyper-
sodique.

Le dosage des groupements —SH libres totaux (It), protéiniques
(p) et non-protéiniques (np) est effectué par une méthode ampéroargento-
métrique [6]; la quantité s’exprime en uM/g tissu thymique frais. De
plus, nous avons calculé le rapport _SH p/—SH np Y%, aux intervalles
de 24 heures, 3—5—T7—10 jours post-opération ; chaque échantillon
pour dosage provenait du thymus des 10 animaux.
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RESULTATS ET DISCUSSIONS

Dans les conditions ex

misés avaient survécu 9 —10 jours. Les données sur le poids du thymus indi-
quent un accroissement progressif pendant la premiére partie de 1'in-
tervalle, puis vient s’installer la r
1). De fait, H. Selye [7] a remarqué, en conditions similaires, 1'involu-
tion tardive du thymus, que 'auteur attribuait 3 Pémigration des thymo-
cytes. Par ailleurs, dans le syndrome d’A ddison Paccumulation des lympho-
cytes dans le sang périphérique fut communiquée par Hernberg [4].
HEn ce qui concerne les groupements thiols, nous avons constaté-
une augmentation immeédiate du taux de la fraction np, de 46,309,
(p < 0,01) — aprés 24 heures. Apreés trois jours en état surrénoprive
des animaux, le taux des groupements —SH np atteint la valeur de
+117% par rapport aux valeurs du contréle i la fraction —SHIt repré-

Tablean 1

Dynamique des groupements —SH libres totaux (L),
(NP), et du rapport P/NP, du thymus des r
lot de contréle (C). Les vale

poids de la glande.

protéiniques (P); non-protéiniques

ats surrénalectomisés (—SR) par rapport au

urs sont exprimées en wM/g de tissu frais et en mg pour le

Les différences en pour cent entre les lots sont estimées par le calcul
statistique au moyen du test de

Student.
T P ok Poids de Ia
S —SH uM/g poids frais glande (mg)
Lt P NP P/NP Y, G -SR
Controle 10,6740,19] 9,46--0,15 1,214-0,04 | 7,814+0,13 196 —
—SR/24h 11,1540,15) 9,38 40,08 1,7740,05 | 5,3040,11 188 186
difi. 9 -+4,50 —0,86 446,30 —32,14
p 5 = <0,01 < 0,01
—SR/3j 13,504-0,18 10,87 40,08 2,634-0,13 4,13+0,19 190 296
diff. 9 +26,52 414,90 +117 —47
P <0,01 <0,01 <0,01 <0,01
—SR/5 j 13,144-0,1711,12 40,09 2,0240,02 | 5,500,009 184 345 _
diff. 9 +23 +18 +67 +30
» <0,01 <0,01 = 0,01 <0,01 :
—SR/7 j 12,24 4-0,31/10,42 40,25 | 1,82 40,06 | 5,724+0,05 190 316
diff. 9 +15 +10 1 +50 +26
b3} <0,01 — <0,01 <0,01 j
—SR/10 j 12,14;’_0,21 9,874-0,12 | 2,27-10,10 4,354-0,14 200‘ 300 )
dif. 9 +14 +4 --88 —44
P 0,01 — 0,01 0,01
sk

—SR/24" = 24 heures aprés la surrénalectomie ;
—SR/3 j (ete.) = 3 jours (ete.) aprés la surrénalectomie

périmentales crédes, les rats surrénalecto--

égression de cette hypertrophie (tableau
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sente 4279, et celle des —SHp, 159 du contrdle — toutes leg différen-
Ces en pour cent étant significatives du point de vue statistique. A ce
moment méme, le rapport des groupements ~SHp/~San se réduit.
de:47.9% .(p < 0,01).

Par la suite, on peut remarquer que pendant Iintervalle du troj-
siéme au septiéme jour post-opératoire, les groupements —SHnp dimi--
nuent vertigineusement "de 509, approximativement, tandis que les
—SHIt et les —SHp diminuent plus lentement, en méme temps que le
rapport entre legs groupements p/np augmente, mais sans atteindre les
limites du controle,

A mesure que la durée de survivance adrénoprive est limitée, 1la
quantité des groupements —SHnp du thymus se redresse jusqu’a 88 Yo
(P < 0,01), le dernier jour de Pexpérimentation (le dixiéme).

A partic de ces données expérimentales en général, on peut
souligner la similitude e la réaction des groupements —SH non proté--
iniques du thymus bendant les premiéres phases de Ia surrénalectomie
avec celle de Dinoculation chez les rats du Sarco-carcinome Walker [9]
ou du carcinome ascitique OJ.

On peut déduire que I’évolution deg groupements —SH du thymus
serait non spécifique et qu'il serait possible de la mettre en corrélation
avee Dincapacité de Porganisme de résister aux aggressions. Dans la,
situation présente, la premidre poussée peut étre dominde par le choec:
Provoqué par la surrénalectomie, pendant que la seconde — par linstal-
lation de Ig, phase d’exitus. Pour cette raison, nous pouvons considérer
que notre affirmation confirme que les groupements thioliques du
thymus, surtout leg —SHnp, pourraient indiquer rapidement et précisé-
ment les actions stressantes. En méme temps, Ia surrénalectomie peut
étre encadrée dans le syndrome général d’adaptation, H. Selye [8] lui-
méme étant d’avig que ce syndrome peut s’installer aussi chez les animaux
surrénaloprives ou hypophysectomisés (carence en ACTH), mais que la.
phase d’épuisement ext plus préeoce.

La sensibilité deg groupements —SH du thymus & laction de quel-
ques agents stressants peut dtre expliquée par le fait qu’ils jouent un role.
important dans le métabolisme des acides nucléiques et des protéines,
extrémement actif dans lg glande. De plus, les groupements thioliques.
peuvent étre impliqués dans leg divisions des cellules normales ou patho-
logiques, caractéristiques pour 1Ia, physiologie du thymus comme fournis-.
seur de thymocytes Immunocompétents [2]," [5].

CONCLUSIONS

Le thymus des rats surrénalectomisés manifeste une réaction de
hypertrophie brimaire, avec tendance de S’atténuer vers Iy fin de la sur-
Vivance des animauy. I’action nocive de Détat surrénaloprive est mar-
quée par un accroissement rapide ef précoce des groupements —SHnp ;
quoique cette situation va s'amender ultérieurement, pendant la phase
d’exitus elle s’exacerbe de nouveau. Le phénomeéne peut étre considéré
comme non-spéeifique, & raison quil soit observé ausgi chez les animanx
borteurs de tumeurs malignes, mais il egt corrélé avee les méeanismes défi-
citaires d’adaptation de Porganisme aux noxes.
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IL’EFFET DE LA LEUCOTROPHINA SUR
LA REACTIVITE D’INHIBITION DE LA MIGRATION
~~DES MACROPHAGES AU DERIVE DE PROTRINE
““ " PURIFIEE CHEZ LES COBAYES IMMUNISES
ET THYMECTOMISES

MARIA-SENA CRIVIIL, V. TOMA 2, et Z. URAY?

 The influence of Leucotrophina in vifro on the secretion of macrophage migra-
tion inhibition factor (MMIF) in purified protein derivative (PPD) immunized
and thymectomized guinea-pigs was studied using the migration inhibition test.
In the immunized control animals, MMIF activity expressed as migration index

(MI) was 67.85% (p < 0.01).
Two days after thymectomy of immunized animals, MMIF secretion was absent

(MI = 102.08%, p> 0.05). In the presence of Leucotrophina in vitro, these ani-

.mals had MI of 71.09% (p < 0.01).
These results demonstrate the ability of Leucotrophina in vifro to restore the
capacity of blood lymphocytes to produce MMIF in immunized and thymecto-

mized animals.

INTRODUCTION

Notre intérét pour cette étude a été stimulé par les travaux de
Tield et collab. [3] et Rowely et collab. [7]. Ces auteurs ont trouvé que
Pablation du thymus des cobayes 10 jours apres immunisation au PPD
(dérivé de protéine purifiée) et adjuvant Freund complet, conduit a un
rapide déelin de la réponse des lymphocytes périphériques, mesurée par
la migration des macrophages. Ils ont spéculé que l'absence de réponse
a ét¢ due & la diminution de la thymosine circulante aprés la thymec-
tomie. Ultérieurement, les données de Thruman et collab. [8] ont montré
que la fraction «; de la thymosine est trés active en ce qui concerne la
restauration de la réactivité spécifique MMI au PPD chez les cobayes
thymeectomisés.

Bn employant le méme modele expérimental, qui constitue un ex-
cellent procédé d’établir les conséquences de la thymectomie en immuno-
biologie, nous avons testé Pinfluence de la Leucotrophina, extrait poly-
peptidique du thymus (TLab. Pharmacobiol. ELLEM) sur la réactivité
spéeifique et non-spécifique MMI au PPD.

MATERIEL ET METHODE

Les expériences ont été effectudes sur des cobayes males, agés de
3 mois, immunisés avec 10 pg PPD en 0,1 ml Adjuvant Freund Complet.

Dix jours aprés, les animaux ont ét6 testés au PPD (2 UI/ml) par intra-
dermoréaction (IDR). Par la suite, les animaux ont été répartis en deux

groupes :
(a) immunisés au PPD (témoins)(n = 5)
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(b) immunisés au PPD et thymectomiség (n== B,

La thymectomie a été effectuée dans des conditions stér
jours apreés, les animaux ont été exsanguinés par ponection cardiaque,
bour obtenir les lymphocytes circulants. On a vérifié si la thymectomie
a été complétement effectuée sur tous les animaux.

La suspension des lymphocytes Sanguins Périphériques (PBL) =
été obtenue par la méthode de Boyiim [17, sur gradient Ficoll-Paque ;
densité 1,077 g/ml (Pharmacia, Fine Chemicalg AB, Uppsala, Sweden).
La viabilité des lymphocytes a ét¢ vérifiée par 1a méthode d’exclusion
avee trypan-bleu. Elle g ¢té toujours au-dessus de 95 %. Les lymphocytes
ont été ajustés au 5X108 celly/ml,

Les macrophages péritonéauz de cobaye ont été otbenus par stimula-
tion i.p. avee 20 —30 ml solution saline. Te jour du test, leg macrophages
ont été recueillis par lavage péritonéal, en solution saline. Ajustés au
nombre de 4 X107/ml, les macrophages ont été mélangés en volume 1 : 1
avec les lymphocytes sensibilisés au PPD.,

Le test MMI

Le test de I’inhibition directe de 1lg migration a été effectud d’
la. méthode de McCoy et collab. [5, 6] en microgoutte d’agarose. On a
employé le milieu de culture RPMT (Difeo) 50 UI/ml gentamyein, 25 ug/
/ml Leucotrophina, conformément au schéma, suivang :
(a) des migrations de contréle en RPMI-1640
(b) des migrations en présence de Pantigeéne (PPD)
(e) des migrations en présence de 1lg Leucotrophina (L)
(d) d)es migrations en présence de Pantigéne et de 1a Leucotrophina,

.

iles. Deux

aprég

(PPD
Aprés 20 heures 37°C, les aires de migration on
bapier Wattman 1, avec un microscope M(-1.

Les résultats exprimés en mg ont &6 calculés
tion statistique par le test «t» de Student.

L’indice de migration a été obtenu en faisant le Tapport des surfaces
moyennes de migration (X) en presence et en absence de Pantigeéne,

t été projetés sur

bour leur significa.-

IMS — [ X(EPD + L) % X(E%PMI)]
X(PPD) X(L)
Si,
X(EPD 190, X100 a été statistiquement semnificatif (p < 0,05)
X(PPD)
Pinhibition a été considérée positive, ,
On a testé également 1'effet de Pinhibition non-spécifique (IMNS)
de la Leucotrophina,

)

IMRS = ot
X(RPMI)

s, p >0,05, inhibition g été considérée non-significative,

3
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RESULTATS ET DISCUSSIONS

iour t inscrits les résultats
' tableaux I—TIT et la figure 1 son T
tlg;b}ulsl’lei:?fet «in vitro» de la Leupot»rophma sur la réactivité MMI
n:f%?PD chez les cobayes thymectonnseg wy out -
f La’ moyenne de l’indice de migration au PPD chez ez aynse s
htréle a 6té de 67,859, (p < 0,01) ce qui indique ‘uréﬁ }om%%tomisés
deuﬁg spécifique significative (tableau I). fz)ezssg/obagez ] 1}nontre o
m ; et résente IM = €
8 tion présentent un 02,07, I ot TT)
apres l’lmmm,nsa in ellulaire spécitique (tableaux e ):
~ se immune cellulaire sp ’j i
SS%HCI? gj?)ul?e {spﬁ)gucotrophina au milieu de Oultul‘te, nous 0011136?15;3?1];1;“1;
1 0 2 2 Wi TN '_‘ 2 ‘niﬁCﬂ 71‘76 pour
i différence pa‘ltlcuhelemenrt sig ’ ; ¢
?Iiﬂgniggf et thymectomisés (IM = 71,09; p < 0,01) (tableaux II e

IIT).

Tableau 1

La valeur moyenne (n = 3) de ]a“sml-?acc gﬂ
migration (exprimée en mg) et ll'n(xce i e
mié‘ration (IM %) chez les cobayes immunisés

au PPD
No animal RPMI PPD
3,3 00
1 63,33 44,
2 69,00 48,00 )
3 84,66 56,33 A
4 76,33 50,33
5 80,00 54,66
X4+DS | 74,6648,5 50,66-4,99
- 67,85
mia% = <0,01

Tableau 2

La valeur oyenn n = de la surface de n ara tion CXL a € mg) e
ac gratio ( xprimee en ; #
m 3 &) ( 3) > :
Yindice de ]l]lgratl()ll (I;\[ /0) chez les C()ba&CS immunisés au PPD et thsllle(}t()-
N1ses, en presence de la LeLI(,Oh()phlIla «in vitro».
i E]

PPDLL
N RPMI PPD I, 4
animal
29,33
1 40,33 42,66 44,66 3;),30
2 50,66 53,33 51,00 31,00
3 55,33 57.66 05,88 48,33
71.00 66,66 67, 10,06
g 56,00 55.66 58,66 !
' 33
X4Ds 54,66--11,07 | 55,3948,66. | 55,2648,36 | 38,868,
71,09
: 2.08 101,09 ol
e i 1>00,05 ~0,05 <0.01
p PESEES
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Tableau 3

L’inhibition spécifique [1 2] et écifi
- non-spécifique [3] de 1 i i
macrophages chez le§ cobayes immunisés au PPD[ e]t t(ily?nércliilrﬁitslg: fes
présence de la Leucotrophina «in vitro » ST

. L 4+ PPD RPMI PPD 4 L L
No animal PPD L |X [Tppp X 100 BBy o 100
X 100 (1) @) 3)
1
! g;,g(l) 68,75 110,61
g ool 58,74 100,67
' e 80,35 99,40
; 80,13 60,99 94,36
g2} Gh0;01 0 80,100 15 84,44 104,75
KU 7
o ORI 68,65-410,87 70,714£11,52 | 101,95 -+6,09
p <0,01 <0,01 >0,05

Nous menti -
aucun effet d’ﬁltlll(i)gilyi)(?ns ﬁﬁflms’pg&fe la. Leucotrophina elle-méme n’induit
des macr st U o OHTRPeCliique en ce qui concerne 1 igrati
nacrophages «in vitro » (1M =101;09%;q pP>0 051) (té%llerflﬁw}bf;)n
) ; C s

mg
IM= 67,85%
80 p < 001
I
. 70
| I1M=102,08%
‘ =102,06% IM=101,09% M= °
p>005"" 5008 A
- 60 :
3 |
= !
I 50 [
g '; LEGENDE
2 ]
Fiisza] ! [1-ror
& | | [ -RPMI+PPD
i -RPM!
E] 20 +[
§ £ B -rPMIPPD 4 |
20 B /M -Lindice ge
o migration
10
TEMOINS :
FIG.1. R, IMMUNISES ET THYMECTOMISES

Fig, 1

11 résulte que la Leucotrophi
‘ phina apporte i
ﬁzcwesbges litlrllphoeytes.sensibﬂisés au lI)Dl];D, d%ngéf;f%iz? rﬁatllng%g‘ = Ea-
yes thymectomisds. I.g, réponse immune cellulaire spécifiq’ug gg

Ces animaux a été g ) 4 .
bleanx IT et IIT). emPlable & Ia réponse des animaux de conirdle (ta-
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Nos données, comme les données d’autres auteurs [8], suggérent que
les lymphocytes qui ont commencé de réactionner avec l'antigéne sont
incapables de venir & maturité ou de cantonner la rate et les ganglions
lymphatiques en absence de I'hormone thymique.

En conséquence, les lymphocytes restent en circulation et quand
ils sont provoqués «in vitro» avec 'antigéne sensibilisateur, ils sont in-
capables de réactionner par la séerétion de MMIF, exceptant le cas oit
la hormone thymique est présente [7, 8].

Nous avons trouvé que la Leucotrophina aussi comme la fraction
#; de thymosine induit le redressement de la réactivité lymphocytaire
MMTI in vitro chez les cobayes immunisés et thymectomisés. On connait
que ces animaux sont TDR positifs au PPD, comme les animaux non-
thymectomisés et que les lymphocytes provenus de la rate ou des gan-
glions lymphatiques répondent & l’antigéne par la sécrétion de MMIF
méme en absence de la thymosine [8].

Emerson et collab. [2] ont émis le concept conformément auquel
les lymphocytes dans les premiéres phases de réaction & I’antigéne sont
sélectivement attrapés par la rate et les ganglions lymphatiques. Ainsi
gue d’autres auteurs suggeérent, le sang est probablement ’organe défec-
tueux du point de vue immunitaire et la thymectomie joue un réle négatif
et 2 peu prés rapide sur la réactivité des lymphocytes circulants envers
un antigene, en ce qui concerne la séerétion des lymphokines [8].

En conclusion, nous supposons que l’activation antigéne-induite
est dépendante de la présence du thymus ou de I’hormone thymique. Les
extraits thymiques, comme la thymosine ou la Leucotrophina, sont actifs
du point de vue immunobiologique.
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THERAPEUTIC EFFECTIVENESS OF THE NEW
ANTIBIOTIC PREPARATION A 37.4 ON SOME
- ; TUMORAL SYSTEMS

P. ROTINBERG, AL. SAUCIUC *, SMARANDA KELEMEN and ECATERINA DUCA

The in vivo repeated testing of the antibiotic preparation A 37.4 on rats bear-
ing various tumoral lines demonstrated the reproducibility and stability cf
its antitumoral activity observed when given in combination with NsMQ 1980.
The comparative analysis of the evaluation indexes of anticancerous action
induced by this drug with those stipulated by the screening programs allow
us to appreciate drug A 37.4 as a potential cancerostatic agent. Morcover, the
protective effect of NsMC to the high cytotoxicity of this isolate was also point-
ed out.

In a previous paper [15] we demonstrated both the in witro cyto-
toxic activity on Hela cell cultures and the in vivo antitumor action on
animals bearing Guérin T-8 solid tumors, of a new antibiotic prepara-
tion of biosynthesiz. A 37.4, isolated at the Center for Antibiotic Re-
search, Iasi, Romania.

Because of the variability in response to the experimental animals
the major concerns one has with a screening system are its reproduci-
bility and stability [9].

In the present investigation the results obtained by repeated test-
ing of the antibiotic isolate A 37.4 in combined therapy with chemically
modified nystatin (NsMC) on rats bearing various tumor lines are exposed.

MATERIAL AND METHODS

White Wistar temale rats weighing 150 ¢ with transplanted tumors
have been used in these experiments.

The tumoer lines were Guérin T-8 lymphotropic epithelioma in
solid subcutaneous form and the intraperitoneal ascitic form, as well
as Walker 256 solid subeutaneous carcinosarcoma.

24 hours after the transplant the treatment started and lasted for
16 days in the case of solid tumors cr until the death of the last control
animal for the ascitic tumor,

The i.p. treatment was applied either alone by administration of
the drug A 37.4, at twc-day intervals, in a dose of 0.075 mg/Kg h.w., or
combined, by injection of the same dose of A 37.4 over the same time
interval, concomitantly with a daily i.p. administration of NsMC 1980
in a dose of 300 mg/Kg b.w.

The estimation of the antitumor activity was based on the follow
up of the mean tumor weight at sacrifice in the case of solid tumors or
of ‘the mean survival time in the case of ascitic tumors in the treated
groups comparatively with controls.
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The evaluation of antitumor

mean survival time in the case of ascitic tumors, and by the calculation

of the statistic significance and the T/C value (where T — mmean tumor
weight or mean survival time for the treated group and C = mean tumor

weight or mean survival time for the controls).

The admissible variability range which is accepted for the assess
ment of reproducibility and stability of the system requires that the
T/C %100 value of a retest should be within the limits of T/Cx100/1.82

and T/Cx100x1.82 (the T/C value taken for calculation represents the
value of the first tes )

RESULTS

The treatment with A 37.4 alone, at least up to the dose used by
ug, failed to demonstrate its ansitumor activity since due to its high eyto-
toxicity the animals with all tumor lines used in the screening tests, died
after 2—3 injections.

Table 1 presents the results obtained when the antitumoral action

of the preparation A 37.4 in combination with N sMC 1980 was retested.
¢n rats bearing Guérin T-8 solid tumors.

Table 1

Retesting the antitumor activity of the combined treatment with A 37.4 (0.075 mg/kg
b.w.jip./ at 2 days) and NsMC 1980 (300 mg/kg b.w./i.p./daily) on solid Guérin T-8
tumor. Figures in brackets indicate the number of animals

—— Mean tumor % Tumor | Statistic )
Group/Treatment weight (g). regression significance T/G value

CONTROL 19.94-2.9(12) = S L1
A 37.4-NsMC 1980 10.741.5( 9) 46.3 p < 0.01 0.54

In comparison with the control group it was observed that this
combined treatment induced g significant decrease (p<<0.01) of the mean
tumor weight, which allows an estimate of a mean tumor regression of
46.3% and a T/C value of 0.54 4 ase of tumor undevelopment was algo
observed.

Taking into a-count the ' value of 0.53 in the first test [15],
the product of the /¢ values in the two tests is 0.28.

The T/C %100 +alue in the second test is 549, Knowing that the
T/Cx100 value of the first test [15] was 539, the limits of acceptable
variation (29.1—96.5%) have been calculated, the T/0x100 value in
the retest being within thig range.

The in vivo investigation of rats bearing Walker 256
coma gave the results presented in Table 2.

In the initial experimental test, besides the antitumor effect exhij-
bited by the isolate A 37.4 in association with NsMC, also the action of
the drug vehicle agent, diluted propylene glycol (1:10) and of the asso-
ciated drug NsMC on tumor development were testod.

carcinosar-

action was made by -the determina--
tion of mean tumor regression for solid tumors, by the increase of the.

£
g
E
f
i
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It was observed that the solvent did not mo‘dify phg tumor ex{;)ilz-

i hen compared to the control, whereas NsMC &dfﬂll{lStl@thDfll{l} L

dn(;u;, giwht but nonsignificant antitumor effect (fumor regression of 9.2,
! =}

.and T/C of 0.92).
Table 2
' o ays), admi-
titumor activity of antibiotic preparation A 37.4 (0.075 mg/kg b.w./i.p./at 2days), admi
Antitumor a 9

i MC 3/kg i.p./daily), on solid Walker 256
¥ i iation with NsM(C 1980 (300 mg/kg b.w./i.p./daily .
e assoi:ﬁnl(())r. Figures in brackets indicate the number of animals

i ; Statistic T/C
Mean tumor weight| 9, Tumor Stati ]
Group/Mreatment I () regression significance | value
15.34-2.5(12) ik - -
: 5 r N.S. 0.99
Y%%TI??ED PROPYLENE GLYCOL 1;(9) :iL? 2% 3)) = QS‘ 209
; 0 941, ; ) 92
:1151;47042%1\1351(; 1980 9:0-1.0( 9) 41.2 p<0.05]| 0.5
10.94-1.7(12) i i s
goé\;Ti{f;sw‘ 190 4.242.0 61.5 p<0.02 0.38
Compared to the control group, the combined ftreatment with

‘A 37.4 and NxMC 1980 induced a .xign’i"fie‘:mt p<< Of%“)z énen,n tumor regres-
sion of 41.29 with a corresponding T/C val}lg of 0.58. ol ol
The T/C X100 value required ’Fo e:;t/ﬂxbhsh the Mm.lh:;l: (L)f\ij)o
range is 589, with a lower limit.of 31.89, and a-n. uppel‘ o{.:{; ; A'm{, K./:d
; The retest experiment con‘firm‘edm the ";mtixtumol -(L(W’:(j)(;?] lt‘l :;n‘m_
by A 37.4 in combination with NgM( .the mea-n' t]m_no]}:“ “t 1@1:)‘ i 1,7‘.1 mo 3
'fibantly decreased (p < 0.02) compared to tgh(u control, indicating a
regression of 61.59 and a T/C value .of 0, ity ol
The product of the T/C values in 'uhg f\\Ole‘%;Slos .{i;t DU
The T/C %100 value in tlﬂley second test was Jos That 1;
‘the calculated limits (31.8—105.59,). I, - b Ol obdilont
The investigation of the antitumor activity of thg pr e %:1;1(::&;01: wifh
awvhich seemed to be conditioned by phe the;‘apgzﬂt;@v av(l‘wnle 3} 1
NsMC 1980 was extended to a tumor line of ascitic type (Table 3).

Table 3

. 5 mg/kg b.w./i t 2 days), administered in asso-

i ivity of isolate A 37.4 (0.075 mg/kg l).\\./l.p./a... ey o

A'ntt'ltum(:rli‘tlillc‘-\l:sl\lscolgéo (300 mg/kg b.w./i.p./daily), on ascitic tumor. Figures in brackets
o B indicate the number of animals

Mecan survival 9%, Increase in .Stg}t.istic /G
Gronp/ Tregtment time (days) survival time| significance

G 17.94+1.3(12) — = S
- o — I.S. 0.98
‘(ﬁ(I)EIUTED PROPYLENE GLYCOL iggi(;;)ggg S 25 i
; : - : 0

PNxsg/!?C;:ﬁI\}f\i% 198 23.342.1( 8) 30.2 p<<0.05 1.3
: 23.84-1.5(14) L geie. —
‘gOI?I?T/iRgII\‘TSMC 1980 30.84-1.5(10) 30,0 p<0.01 1.29
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B

= ellipia: (At i ug at the same
Once again, it is observed that the drug vehicle agent did not in- ./ ~ — to obtain, in the §ec((1znéi ’?tf”ge; ;fe %e;%%%litiloehglaﬁnors and 1.56
fluence the normal evolution of the tumor, whereas NeM( induced a. ¢ dose, of a product of the two L/ 231: 1%2% £ ol e system, a dose-res-
slight, but nonsignificant, increase of the Mean survival time (109). " for ascitic tumors; to ROV Ht]] A dﬁl‘l';, action with that of a standard

However, the isolate A 37.4 in association with NsMC induced ponse effect and to compare the &

a significant ( 1<<0.05) increase of the mean survival time by 30.29 cor- 1bstance ; i L = ion of the anti-
1'0].&%8(1 with aIT /C value of 1.30. Moreover, two cases of tumoy undeéelop-' i b — in a third stage, the v e“fl(.}%,htl(_m‘tanv(lllerel?ﬁféln;ggluct of the three
nent were registered. tumor activity is performed by a third tes s W e P

| :
| :ological
> solid type tumors; the pharmacologica
‘ ; The T/Cx100 value in the first test was 130 %, the minimal and NG values .911(1)1111((1y ﬁea?;gé%qggiﬁ 28%1(1 type s |
F maximal limits of the acceptable variation range being 7149 and | aetion Oft]theh(‘)'}lléb()fhth(; Rnshetndcly ol e s m.l‘mtumolr
‘ : o ’f activigfl séiﬁen?ng of the antibiotic preparation A 37.4 could be discussed.

‘ The retesting experment gave similgr results, which demonstrate Firstly, the demonstration of the antitumor activity of the drug
| ? Bli)iy s U ¢

] ; swociati it NsMC
tested by us is conditioned by the therapeutic association with N
e‘ ¥ ) i %
in all three tumor hnes._ 31 Losi g L
it Ilrlll the first test of the antitumor activity of the .1>0}ate AR 3 ;, qu(i,-_
rats bearing either Walker 25 carcinosarcoma or ascitic tumors, sig
g e
it ¢ i 'as observed. ey
‘nifi antitumor action was ob % ; Hu dubpan s
mflca%qe comparison of the values of antitumor activity evaluatio

J
the antitumor action of A 374 characterized by a significant (p < 0.01) ,
I (‘ increase of the survival time by 309, and a T/C value of 1.29. i
| The product of the T/C values obtained in the two tests is 1.67. !
L The T/C x 100 value in the retest is 1299, which s situated within the |
J leulated variability rance v
| [ | calculy Valli B! ange,
|
|
[

DISCUSSION

Although there is 3 marked continuous brogress in caticer diagnosis
and treatment, the antineoplastic chemotherapy is characterized by a
low efficiency. This imposed extended and intense investigations for the
identification of new pharmacological cancerostatic agents as well as the
discovery of new Ways of action on the malignant brocess [5], [13],
[207)117

The discovery of g cancerostatic drug and its use in the human
antineoplastic chemotherapy is the result of g complex and rigorous
investigation. The chemotherapeutic Screening programs devoted to this
burpose, require an initial laboratory stage devised to identify new anti-

S

i i ce i 08 7ol "ooTAIMS
indexes obtained in the first test with those 1'11111)(1@6(1 by )tlhe 11)105} e
;Illlen'tioned above shows an identity or a considerable similarity

valuesI.f the positive result obtained in the initial test on Guérin T-8

solid tumor [15] is taken into account we.m‘fmy Forfml?'(jifeghm the condi
tions required for the second. step screenu?g\aljen_u IA el Al
The retesting of the activity of the p1elfa,1av‘.l.1on W b@ratorv A
tion with NsMC on the three tumoral lines used in our la 3
7' o H " l : ; )
U foEo;L? binld‘lelzgtfgn of mean tumor 1’egressiqn in ‘the fcaysih Ofa:cﬁllg
tumor lines and the increase of the_lne_m?L survwz.d tunj? ti);; 'g‘e?} o];;dar\'
tumors which ascertain again the significant action of the )
metabolite A 37.4;

tumor agents followed by a clinical trial, the only one which allows their
inclusion into the eroup of pharmacological cancerostatic agents [8]
(9], [16], [17], [18].

In our in vive screening protocol on tumour-bearing animal of the
antitumoral activity of some new secondary metabolites of biosynthesis,
characterized after the preliminary in witro tests berformed on Hel,q, : L YO < values
cell cultures as significant cytotoxic and/or cytostatic agents, the evalua- | Based on the comparative analysis E?fnf_he (‘13" a;?ﬁgﬁg igl%ﬁ}g sagond
tion of their activity was based on the selection criteria of some compounds | of the antitumor activity obtained in the 1}1@ atlll p ntibiojoic preparation
in the group of antitumoral substances established by the screening pro- | tn vivo screening tests we may Cfmeh?-de_ v 1a’u] ’lebﬁh d action spectrum.
grams of the Institute of Microbiology and Experimental Therapy in : A 37.4 is a potential cancerostatic agent w lt.l B rda St R o
G.D.R and of the Cancer Chemotherapy National Service Center in Therefore, it is advisable to extend the 111v§st1gat1ons.o't'fils i(; )
U.8.A. [8], [9]. - } dary metabolite in order to obtain new data which could Justiny 1 '

According to thege Screening programs which are performed in in the clinical tests. s vas: 1 o
three steps, the selection criteria, are as follows : As already mentioned in the previous paper [10']f -“‘%-rﬁggﬁ ch e

— to cause, in a firgt stage, on at least one tumoral system out of investigation as valuable not only becallzse f0f1 th? ;‘.L?Htg 1(};3(;‘;0 Hinctional
the three systems tested, a mean tumor regression of at least 359, for tential antitumor agent (A 37.4) but 3 bok o1 Pl?ﬁ %2] (3], [10], that
solid tumors or an increase of the Mean survival time of 30—509, for property of N:MC, besides those already HOWIIll] T high’cyto-
ascitic tumors in the treated sroup compared to the controls, or to give 15, the induction of a protective effect gp_on.nor'ta nticancérous activity.
a T/C value of 0.54 for solid tumors ang 1.25 for ascitic tumors ; : toxicity of the drug A 37.4, thus conditioning its a

— the product of the T/C values obtained 11_1 tge fu'sio aglc}ﬂesegﬁq{ég
tests for each tumor system used are very clqse Lolt 11? fob ues req
by the American screening program fo;‘ tho).secmllcj S ’?1)1;101' o
— the T/C x 100 values in the retests f.o-'all i hree (v p Hiahare
been situated within the limits of the admissible \fa:namo_lgl ﬁ:’d S
thus characterize the screening systems as highly reproducible and s
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It is difficuls o explain at present the mechanism by which Nsprc
Supposed that it ma)y
membrane receptors,
nystatin, by g chemijcg]
or by an activation of the

1980 induced jts Protective effect, However, it is
act either by g competition with A 37.4 on the
considering the known ll'lelllbmnotropic effect of
interaction forming complexes with A 37.4

immunological System [3], [1], [6], Pl 1) [12], [19], [20]. [21].
This new functional botency of NsM(© 1980

in the combined antitumor chemotherapy, taking

the increased efficiency of polychemothempy [14].
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| AL
EFFECTS OF MITOINHIBITORY AND CHROMOSOM

L
ABERRATION CAUSED BY ALPHA NAPHTHY
AND BETA NAPHTHOXY ACETIC
ACIDS IN MICE

OLGA CILIEVICI and EMILIA GHIDUS

i i in doses of 0.6
ici htyl acetic acid (in ¢
i I two herbicides, alpha naphty : . ( 7 el
Tge a(fiv%lsoeﬁ leli;?;lzuse) WL naphth’lql):y l?cl?gizi(?:sldw(ellr'le L;Iitzisrflinistercd for
iy ; i ice. e he 1 c ¢
‘ e R rabic.  Proliferation in
M Lo in a suspension of gum arabic. liferatic
‘ : ey i he stathmokinetic index
two and five wee : g, .
e it o inhibition of mitoses under the
O 1t showed a strong inhibition o i
‘ e A i i is inhibition is directly propor tiona
st hthyl acetic acid. This inhi pRoportions)
; acti(})ln ifesll)lieci?ilg Izlislézp They mitoinhibitory thl?n gfozgfngletjbgﬁr%ql;ions} Yk
Dn i 0 rbicides induced chro ¢ E o
o b ts;lljil‘lelc'hrolrzrtl);}:lidhgaps, deletions, centric fusions and aneuploidy
following type : g

* wider use of herbicides raises a number of Pro“b}glns&(égﬁ;
L i todts o1 the environment and man. Kno_wmg he e
cerning their efvfec‘tS ?f?ee”c% of herbicides is of grezbt.pljactlcz_d‘ nnpoél3 ]a[gj
iy Chl’OHlC’ e %r;lieeir int‘roduetion into nature or limit th'eu use [ 3
i i ?Ven hemicals used against weed proliferation — may enO
Herblcld'es —_fe 6;ﬁmajs and man via the airways or food, causlmbr
tei‘ﬁh? el oy sa, alergic and other immediate effect's, but X 1‘e3_7
iI‘Titzml’On }cl)fvzh:, E::ﬁeo se’vere Enp&et in time, being mutagenic and tera
may also ha :
tbgen&_{‘}h'[gj ag)lei]re[;fr]t.s on the action of two auxinic herbicides on chro-
iS p port

p > e ouse.
10 1

MATERIAL AND METHODS

The experiment was carried out on 229 Wh1tej}1r.11(.ztlae;)f g;(s):(laldsiic;sé
Sasa ‘- to 14 experimental groups. The }‘161 bicid o o0
B lnhth /1 acetic acid in doses of 0.6 mg, 0.2 mg an .do 632
e o H&pt ) hthoxy acetic acid in doses of 1.0 mg, 0.2 mg anluti.on
mouszlalllr(ll()g:ea %ilz herbicides were suspendedkin gum arabic so
e . ) ! » five weeks.
s ?)yfga:avzisriff?::ag\;i zllleﬁmic-e were injected }vith a 0.04%1)

'T'WO hOUI‘S. = Orith a view to metaphases accumulation. Femur?e
s SOlumont“& in a 0.07 M KOl solution which was used joo crea ¢
i .ha:l‘}Yl’eSke The cell suspension was fixed in a 3:1 .mlxéqr(;,n (s)a,
g hYI_)O’GOIDIChEI Oa?n(ii acetic acid. The smears were stained t\ﬁnﬂ;or I;ema ‘
;?)flﬂlizllf ?lj.‘}fg stathmokinetic index(SI) was calculated by the

— CAREST, 1985
REV. ROUM. BIOL.—BIOL. ANIM., TOME 30, N° 1, P. 63—68, BU
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i
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|

i the tested
se in ST is directly proportional to the dose of
s g The decrease 1
= 0¢ 01 mtoses,

100 for 8 i iy ic acid for 5 weeks in

‘ n0. of cells | e 86000 el “halva;ofithg Herbiolde. animals receiving alpha naphﬂ}llyils Tleg/wlgss than in the con-

[f mitoses and chromosomag] aberrations was made using 6 animals selected L T}fleo 6 mg, had an SI of 4.57, W}ﬁlcs an ST (x)zalue of 5.0, 359%, less

f at random from each éxperimental batch. The data were then processed doses or U. ice g,iven a dose of 0.2 mg A 0.06 mg had an SI of 6.72,

for statistic significanee trol. The mi trol and the group receiving 0. mitoinhibitory effect

than in the con I‘;(k)lan in the controls. Though the hematogenic marrow

heme 1s3V(\Zgav1]§:i the 'direct relationShig E%th“;eflgptlﬁiyleis obvious (Fig. 1).
appears W inhibition and the dose of a

prohfera,tlon 1

] | RESULTS Anp DISCUSSIONS

[ Herbicides — gver 100 products known unt

il now, are used in S1 ___Control
f fighting weed growth. The alpha naphthyl acetic acid and beta naph- 3 :
*‘ , thoxy acetic acid are part of the group of auxinie herbicides, chronic
|

g

7
; The alpha, naphthyl acetic acid Is known as: Ny Tone, Stafast,
‘ Alphaspra, ete., its rough formula js Ci,H, 0O, and molecular wejght, 6
186.21. The LDy, for the rat is 1000 mg/kg. Tt g used in agriculture in v
doses of 0.01—40 pPpIn as a stimulator of plant growth, 5
4
3
2

o

i “chronic.

The beta naphthoxy acetic acid is known as : No A, B No A, No
Seed, ete., its rough formula jg Ci,H 00, and molecular wejght 202.21.

w 1t is used in agriculture in doses of 0.1—50 ppm.
‘ There are feyw Teports concerning the adverse action of the

chropic
aeute

acute /

acute

70N\

Se pesti-
cides.

; | Suminarj [11] has experimented the action of alpha naphthyl
f acetic acid on rats and noticed that jt has antitumora] effects. Trunaug

z

‘ : s A : ; ; e

Il [15] administered the same acid to mice and found that it has a canceri- :
il genic effect, Hitzenberger [6] reported that the acid hag g coleritic effect. 0.2 mg 0iemq

| ‘ ; 0.06mg ; reated with
i More recently Verschuren [16] has analyzed the adverse offects of this inetic index in bome marrow of mice treated

; herbicide on"the rat. The doses used were 200, 1,000 and 5,000 ppm. Hig, 10 Stathmoklnezi;l)nlj‘lcS;‘phthyl acetic acid.

f In our experiment we used doses of 0.6 mg, 0.2 mg, 0.06 mg/mouse -

|

‘, and noticed the following alterations after g 2-week interval : g strong

J. 1 Q a 9]

\ ing : 40% in the first groups (0.6 mg)

; 0.6 mg/mouse given for tw weeks. The mean value of ST was 1.94 which naphthyl acetic acid was gh&f{;go(}}gﬁ’ps ((),éo and 0.06 mg, respeﬁtlr‘r’ggg:

i tepresents a decrease of 74 % as against the controls. and 509, of the secont A N s we?‘e noticed in the cells of the 'de 2

I | The bateh treated with 0.2 mg alpha haphthyl acetic acid haq Chromogomal a,bel_‘mtloltl.on of the alpha naphthyl acetic aci d %‘a, .

il an ST of 2.7 3, 64 9% less than in the controls, whereas the group receiving forming marrow under t}le ac vsle The aberrations were : chromatid gaps,
0.06 mg showed an SI mean value of only 3.58, being oniy 48 % lower in a dose of 0.6 mg per mouse.

i g itoses
i oses, stellar mito
. ' u i 1 centric fragments, pycnotic mitoses,
than in the controls Table 1). bso of 0. 0
centro

rploi hases (Table 2).
“aneuploid and polyploid metap (

{ Table 1 Table 2 e
: X doL ) ! : . : herbicides alpha naphthyl aceti
(1] ST values in the hematogenijc marrow of mice treated with alpha naphthyl acetic acid Ao induced by two herbi ! :
i f Incidence of chromosomal al)Clltatwnshlthoxy acetic acid in white mice
| ey . na
j No. anim.| Dosge No. weeks| No, cells .?Tof. , SI gtil.l(l?rs Eldli(;ll"er(.) I e e Cen- Stellar
! H L i Gl VbW | olad" exper/controls Metapha Dele- Cen.tr' tromer. metaphase
ol o Dose | nor- 1. |polipl. Gaps | tions | fusion break
L  fpam | 3w e [ T oo
| .2 mg 248 : Lk 4 ; ;
| 6 0.06 mg 2 12,970 465 3.58 0.1631 0.009 - 2.4
It \ 2(6.02]1.20 | 9.19 | 0.21 :
i 6 0.6 mg 5 12,000 | 549 1.57 0.1900 0.038 AIP%E'?" naph. 0.6 | 73.17| 8.55 | 2.42 i
i 6 0.2 mg 5 12,000 | 600 5.00 0.1980 0.010 A 2 0.59 |'3.55 | 1.47 | 7.10 | 4.73 5
‘ 6 0.06 mg 5 13,190 878 6.72 0.2181 0.009 ﬁéégc_“:g ; 1.0 gg.gé} ?Zg 0.30 | 0.20 | — | 0.80 o5
T e a0 | BT O O e e . : So .05 1. '
6 Controls 12,000 919 7.65 0.2420 Control
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The literature data concerning the second herbicide j i
Ny ey ] A= L . ﬁ
E ! : ;

inhibitory effect exerted by doses of 0.001 and 0.01% on the develop-f‘

ment of Mycobacterigm tuberculosis, and Zambonj [17] reports for the.

Same herbicide, & coleritic effect,

In our experiment carried out on white mice receiving hy gavage

1 mg herbicide/animal along 2 weeks, the inhibition of hematogenje
marrow cell proliferation wag 359 as against the controls ; the doge oft

0.2 mg per anim,] caused a 209, inhibition and the dose of 0.02 mg cau s-.
ed a 279/ inli‘bitjon (Table 3).

Sl i
. Control
; 17
7 65
: te
61, | acute chronic =

pFig. 2.5 Stathmokinetic index in bone marrow of injce treated with
beta naphthoxy acetic acid. ;

In the batch treated with beta, naphthoxy acetic acid in the ggme-
doses of 1.0, 0.2 and 0.92 mg/moyse inhibition of mitosis wag Present
showing valyes around 309, (see Fig. 2 tor these variationg),

Survival of the animals in the 3 sroups treated with beta naphthoxy
acetic acid for 5 weeks varied with the doge, In the lot receiving 1.0 ng/
nouse survival wag 30 %, in the lot receiving (.2 mg/anima] it was bet-
ter, i.e. 70% and in the lot Teceiving 0.02 mg /anima]l only 50% of the.
animals syrvived,

It is worth noticing an increased Sensitivity of the male mijce to
this herbicide as mortality among them wa,g higher than in the femgleg,

As concerng chromosomg] aberrations, we noticed the Presence of
chromatid gaps, deletions, centromere breaks, centric fusions, chromo-
somal despiraliza,tion, stellar metaphages (19%) and bycnotic metaphases.
(Table 2).

naphthoxy

accetic acid and beta

hthyl
igiis < f alpha nap 3 . :
Fig. 3. — Effects Oqcc‘tjg acid on mouse ch;;)mots.oi?scs.dlmmosmnal S
i ' ractions, <
3 3 niromeric a
i >taphase ; b. ce
a. polyploid me

mentation; c. stellar polyploid metaphase ;




d.

stell

ar polyploid metaphase : e

: Cent :
Tralization, r fomeric

A atlracti ;
- association g tclomgl,-’ saps, ring

chr,
¢ level, 0mosome,

despi-
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b As concerns the mutagenic effects of these herbicides we found
0 bibliographical data. There are, however, researches showing the muta-

\%éﬁic' effect of pesticides. Thus, Dulont et al. [4] noficed chromosomal

 gberrations in cultures of the L cells, induced by malathion in closes of
0.1 and 10 pg/ml Tashkojayev [13] examined the action of Kotoran

and magnesium chlorate on rats and noticed a clastogenic action. Kiru-

shkin [7] noticed chromosomal aberrations under the action of two pes-
ticides, Zineb and Clorofos. Georgian [5] reports a mutagenic action of
aldrin and phosamidon, Raicu et al. [10] examined the effect of several
pesticides and reported a mutagenic effect for zinc phosphide and vecor
on certain rodents. Cilieviei et al. [1] reported the mutagenic effect of
g fungicide, i.e. Ziram on two strains of mice : C3H and AK.

Table 3
I values in the hematogenic marrows of mice treated with beta naphthoxy acetic acid
: B e No. mi- Standard | Error of differ.

No. anim.| Dose |No. weeks| No. cells tonin ST deviation | exper/controls

6 1 mg 2 123355 618 - 5.00 0.196 0.003

6 0.2 mg 2 12,597 774 6.14 0.213 0.003

6 0.02 mg 2 12,462 700 5.61 0.206 0.003

6 1 mg 5 12,560 680 5.40 0.201 0.003

6 0.2 mg 5 12,010 593 4.93 0.197 0.011

6 0.02 mg 5 12,275 691 5.62 0.203 0.003

6  Control 12,000 919 7.65 0.242 —

CONCLUSIONS

Investigation of the adverse action of two herbicides, alpha naph-
thyl acetic acid and beta nephthoxy acetic acid, on the hematoforming
marrow and chromosomes revealed the following :

Alpha naphthyl acetic acid given by gavage for two weeks has a
strong inhibitory action on proliferation in the mouse hemato-forming
marrow (749, 649, and 489, as against the controls).

After 5 weeks of treatment the decrease in SI is of 419, 359, and
139%.

The decrease in SI is directly proportional to the herbicide dose.

The beta naphthoxy acetic acid administered for 2 weeks also
inhibits mitosis by 359, 209, and 27%. The same values were found in
the mice receiving this herbicide for 5 weeks.

Both herbicides in doses of 0.6 mg (alpha naphthyl acetic acid)
and 1 mg (beta naphthoxy acetic acid), induced the following chromo-
somal aberrations: chromatid gaps, centric fusions, deletions, pycnotic
mitoses.

In conclusion, both herbicides have an inhibitory action on hema-
togenic marrow mitosis and induce chromatid and chromosomal aberra-
fions in the mouse.
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ELECTRON MICROSCOPIC STUDY OF SOME CASES
OF HAIRY CELL LEUKEMIA

N. MIRANCEA and DORINA MIRANCEA

i igati i nt the results of morphologl.c?l
ol b % 1());11‘ (;ml;(;snt::gﬁal\g?:wl Sant((i) sl;))rlgz,; in patients suffcring_ fro:};éfsz :}r
3nVeStlgat10_nS T ’ecial structural and ultrastructural asp?ctstiusc r}z) oSt
i leukemla: Somg SIi)nuses lined by hairy cells, crythrocy.tc }Oie e Lol
o 'the ol at pseutofiistributions of genetic material during t e lm ione S
paiy o s aber{‘an lla structures, cell organelles undell' desu'u’c?xolthlz dyn;;mics
n nbosome_ig:(:secopic examination helped us t9 111v§ls‘t{gabcv e Syamics
ik lTl 1 modifications shown by some hairy ce s,’t I i
o Hltrast}‘UCtula m‘ implied in the seclusion process, cn.docy ;)sl1 Vornia, Hatry
pr(t)longagtll‘glézttilgiy. zf[lhcerefgre at least in some castc.s .of thalilg' tchcel o'zﬁgmtio;x oy
il ith jor factors participate g b
cells together with tl}e other major
maintcngance of anemia.

'mined by the prolifera-
Hairy cell leukemia is a rare disease, deteu‘m.nﬁ% %}héh:e 1]1_S haveta
tion ‘Lng a?ccumula,tion of malignant mononulci%zﬁ% cl(()) 1{6: cAvtoplasmic o
« J : ; : i : :
isti ! / present numerous 2 ¢ sao s
) stic morphology (they p ‘ jrous bR B
?lligg;gﬁrlrbf}[}lle Origlinal cell line of this cell mp% I;a;i éll(l)t tlilee pa.t.ie(nts o
J?Ctl ce;l'f;ainty [2]. The disease has a chronic ev obliL Ll e D
il neytopeny, hepatomegaly, bone marrow, bloo ) ] 1 e and TN
9 i ] 19 3 R 3 S
senlt jiminfﬂtmtioh’ with malignant hairy cell_ 13)j p(; e([l) o
npf(fe\’)ltiated diagnosis for hairy cell leukemlaﬁ ha o Chmal Tt
ldlg-‘élaﬁl observation is hard to establish. In thfef;ae Gaﬁg‘;‘ﬂ)lé T,
v ; i vic investigations offer valuable da e
'On microscopic investig
and/or elect} on m
a correct diagnosis.

MATERIAL AND METHODS

"OW 1 spleen) under
i i d, bone marrow and . ;
) logical inaterial (blood, i B
: }ril 1113011()3;(; OS%udy was processed aqcordmg to_ J;}lg‘cl;;uam;terialqwa.s
%10% pno factron microscope examination the 131(1) (.E,él bﬁffer R
el ide i dium caccodilat , th )
refixed i 0 ar-aldehide in so . Ml oo
P ef(lll?d 21101/ 4 é)m%ﬁrg tetroxid in sodium caccodilate buffex. _liLheC ;ﬁtmqted
B O i The ultrathin sections were contraste
d ic polymers. e sect ; e
wasilmade llnasé}e;?;?eetancf lead citrate. The examination was made u
with urany .
the JEM 7 electron microscope.

RESULTS

- When sternal puncture was perforn}—
o e mi‘ltéf},t 550‘71{1?114;3,(;?1‘%‘\?7 particles (which were .furtth(;r S1;;({-
oy ‘01? electron microscopic technique), the patlenl Iinekw'er'e
cessed accord}ng Ohic lymphoid cells in the blood ; most of rt.lel Jucke
1ed 94%13]1p (Egllgoé‘;toplasm and irregular edges. These nontypical ly
arge wi
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Phoid cellg suggested hairy type cells. ’I‘hehi;:\'l:ological examination shyy.-
ed a diffuge lymphocniu infiltrate in the bone marrow. The electron
Mieroscopic Imvestigation of the hone Mmarrow helped 15 to diagnoge
the case : hairy ceil leukemig,

The electronmicrogra.phs obtained from ultrathin sections of bone
Marrow showeq the prevalence of hairy celly (Figs 1 ang 2). Hairy cells
are of varioyg shapes, in most cases oval, of medium or smgll size, in few
cases large (in CoMparison with hormgl erythrocytés). The hairy cellq
have g large numpey of thin cytoplasmijc prolongations. They may be
as long ag 1/3 or more from the cel] diameter, Sometimes, large sectiong
of the Cytoplasm of such cells . extend formiﬁg thinner extentions, Tf
one such prolongation 15 conected tofanother ong from the fame cell,
or of one from the normal cej surface, Tecombinationg of plasmalemma,
are obtained wit] endoe;.fto:g}'s Vacuoles ; they can pe noticed at various
levels of the cytoplasm,

The cell nucle are poiymoq_)hie; the elongated OLles are prevglent
but some of them are deeply incised or even hyper.segmented. Some hairy
cells are binucleateq, The nuclej have a fing structured ¢hromagin ; the

dense one iy searce and generally attacheq to the interna] Membrane of

the nuclegr envelepe, interp, bted here gng there (at the level of the Iuclear
bores). A nucleolys IS sometimey found ip the nucleys,

Some hairy coll s have g riehep cytoplasm, The mitochondrig, and.

free ribosomes gre Prevailing in the eytoplasm of these cells. The ‘mitg-
chondria, gy distributeq round the nucleus, bug in Many hairy oeells
they agglomergte round one cellylyy pole (polarised c‘li:\tribution), the:
attive part of the cell, where the cellylay extensiong barticipate actively
in the formation of endaeytoqgy vesicles, Ty the ineision of somg nuelei
the Golgj apparatus can he found Sometimey gy Tounding g centriole.
The centriol, bresects cefipriolgy Satelliteg, Ribosome lanzellne colnplexes.
were found withip the cytoplasii f Some hairy cells ; they are structures
Speeific g hairy cei loukemiy,

Specini mention should pe Made of the faet that in thig cell type,
Some hajry cells, by thejr Very long cytoplasmie projections, contain
erythrocyte fragments o even whole erythrocyteg Which they block
(Figs. 1, 2). Erythroeyt;e fragmentg In varions Stages of Iysis are hotic-
ed in the Cytoplasm of Such cellg,

Case L., male, 42 years o1, During bloagd harvesting fop the elec-
tron microscope examination, the blocd count of patient LM. showeq
a higher humber of lymphoaytes (62%) in Comparison with the smgll
Number of segmented Sranulocyteg (0% The Presence of nontypical
cellg (219 from the nucleateq cells) wag noticed — thejp norphology
Suggested identificat;op With the hairy cellg. The resulty of the morpho-
ogical eXamination of the blood anq bone marroyw correlated witp the
elinical-biological data of the patient helped uy ¢ diagnose the case as
hairy cell leukemig,

The electronm; Croscopic study showg that there are numeroyg hairy
cells with cytoplasmic extentiony, These extentions gare Sometimes intep-
Connected op Jjoin the pla,s'.ma.lemma, of the cel] body in order to form
endocytosig vesicles, Various stages in the evolution of these vegicleg
‘an be noticeq.

. tlc
o ere is lit

g ( V/ ) g C are ucleo aq

pIOIODgatI()nS (p). I‘he. N/C ratio IS. high and some nuclei I n lated I'her
lletclochlomatm and it is attached to the i 1ternal [11(31[1])[‘3]1(3 of the nuclear enve[ope Halry

p y e ave
()] lasmlc o gallell s hav O)
cells resent numerous endocytosis vesicles and cy t p T ( S
tribution The cell prolon ga tion ( —) seclude an break 1¢ erylhrocyte ( ) )
. . Tud d o ¢ the 71 7t H 3,60

3 = cyloplasmic prolon-
e ; in Fig. 1; (p) = cytop ; R
'row). Similar aspect as in ' ‘toplasmic  prolonga
Fig. 2. — Case D.It\;- (h;ntlec ](I)lralz(l)'::t)ln-ocyte fragment secluded by a cytoplas 7
ions ; (I = erythrocy 3 :
tg.atlmés ’) (({1{ a %ayiry cell. Erythrocyte fragments in
ion (—

various stages of degradation. (X 3,300).
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The patient wag spleenectomiged., After electromnicroscopic exa-
Mination many hairy cells were noticed in the spleen. The hairy cells in
the spleen present numerous cytoplasmic extentions alike to the blood
cells. The brevailing cell population in the spleen hag g higher proportion
of N/C. The nuclei show a high degree of polymorphism, Some are cip-
cular and others oval in section ; others are either deeply incised or con-
voluted. The chromatine hgg g fine structure. There are a lot of nucleo-
lated nuclei. The nucleoli are large and of j reticular structure, There
are some nuclei with twe nucleol;. Sometimes, the nucleolus is placed
close to the nuclear envelope or even sticks to it. The electronmicro-
SCOopic examination revealed the aberrant distribution of the genetic ma-
terial during the mitotic division.

Some cells in the cytoplasm are scarce (a narrow strip round the
nucleus) penetrating also info the extentions of hairy cells.” There are
however many hairy cells with much eytoplasm with a lot of mitochon-
dria, long profiles of endoplasmic rveticylum and ribosomes, We notice
the fact that in the vicinity of hairy cells nuclei, there are several mito-
chondria, endoplasmic reticulum and ribosomes surrounding well-deve-
loped dyctiosomes, A lot of Mmitochondria in the cytoplasm of some hairy
cells undergo degradation (the cristae are partly or totally destroyed) ;
they seem o barticipate in the formation of myelin fibres.  Vacuoles
are seen in the cytoplasm ; their content is clearly electronmicroscopic
(they are perhaps dilatations of the endoplasmic reticulum). Some small
cellular organelles, especially ribosomes and small vesicleg penetrate the
cytoplasmic extentions of hairy cells. Some hairy cells have ribosome-
lamellae structures in the neighbourhood of the nucleus ; sometimes,
several ribosome-lamellpe complexes are found in only one cell (Fig. 3).
Some cells are in an advanced stage of degradation, so that ‘the nucleus
or large areas of the cytoplasm are destroyed ; they are replaced by elec-
trondense-particle structures that break the cytoplagm and leave the
cell. Sometimes, the erythrocyte rosettoes are surrounded by hairy celis
cytoplasmic prolongations (Fig. 4).

Case 0. 4., male, 54 years ol. The elinical and laboratory invegti-
gations established the diagnosis of hairy cell leukemiq, The patient was
spleenectomised. After examination of spleen ultrathin sections, some
; wide areas with broliferative lesions of hairy cells were noticed. The
I Pprevalence of large cells, some of them with long cytoplasmijc brolonga-
tions, with g higher N/C ratio with polymorphic nuele (sometimeg deeply
and multiple incised (Fig. 5) nucleolated, ribosome-lamellye structures,
are ultrastructurs] aspects supporting the diagnosis of hairy cell leukemis,

lhe electronmicrogra,phs Suggest an advanced stage of disease
evolution, becauge humerous pseudosinuses are found ; their walls are
made of neoplastic hairy cells, displayed on g basal lamina, Moreover,
some hairy cells have cytoplasmic organelleg in various stages of altera-
tion. Generally in the vicinity of the nucleus, ribosome-lamellge structures
Flg. 3. - s L'.M' (sPleen). Severq) ribosome-lamellge complexe cross, longitudinally and " AL fmovicediin the cell cytoplasm; Somes:celly DrOYOnbiad it 4 Fdosome-
obliquely sectioned i 4 bairy cell cytoplasy, (RL); (x 23,000y, . j lamellae complexes, Sometimes, in the intercellular Spaces long cyto-

Fig. 4, _ Case L.)M. (spleen). An erythrocyt i
M. A Yle rosette js surrounded by hairy cell ey i [ i i i ) ‘ !
Hee gy O Gt Y hairy cell cy toplasmic ; plaslmc extentiong are IlOthed, they belong to hai Y cells oc e

Fig. 5. _ Case C.A. (spleen), Multiply and deeply incised nucleus of g hairy ceqp (x 7,200).
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other planes than the ultrathin section under examination. Quite freq-
uently, one single spleen hairy cell is surrounded by an erythrocyte
rosette.

DISCUSSIONS

Hairy cell leukemia, also called leukemic reticuloendotheliosis or
leukemia with trichocytes, represents 2% of all total acute leukemias
(Flandrin and Daniel, 1974, quoted by Micu, D., and Manolescu, N,
1981, [6]. Golomb, H. M., [3] shows that 7Y, of the patients are men
and, 299, women. Our statistical data, show that seven out of ten patients
are IMales [7].

The high N/C ratio, the numerous and deep investigations in the
nucleus, the finely structured chromatine, nuclei with large nuecleoli of
a reticular type, a cytoplasm rich in ribosomes, and especially the pre-
sence of ribosome-lanicilae complexes and the cytoplasmic extentions
of hairy type in some bhone marrow, spleen and blood cells of the patients
reported above and investigated by means of electron microscope, all
these suggested g diagnosis of hairy cell leukemis, :

The electronmicros copic images as a whole obtained from ultra-
thin sections of bone marrow (case D.N.) helped us investigate the dyna-
mies of hairy cells. Therefore, at firs, a polarisation of cellular organelles
is noticed (especially of mitochondria). The cell in the areg with more
abundant cytoplasm and richer in organelles will shoot forth g log of extern.-
tions ; they shall actively participate in the endocytosis process (pino-
cytosis; the phagocytosis ‘of some thremboceyte and erythrocyte frag-
ments). After endocytosis the cell withdraws its extentions ; phagocytosed
fragments are noticed in the cytoplasm of these cells as well as Lysosomes,
multivesicle bodies, remnants of digested endocyted fragments. Even
in this stage, the mitochondria have a polar distribution in the cytoplasm
(perhaps as necessity for their participation in the energy releasing pro-
cesses that accompany the digestion of endocyted fragments). In g final
stage, the cell starts its degradation ; the nucleus becomes pycnotic and
is gradually destroyed ; this process develops simultaneously with the
detachment of some cytoplasmic extensions from the cell body wuntil
the cell is totally destroyed.

We consider that the cytoplasmic extensions have the role to enlarge
the exchange surface of the cell With the external environment. Our
electronmicroscopic findings regarding the cytoplasmic extensions of
hairy cells to the seclusion and degradation process of erythrocytes help-
ed us to establish the following stages :

I. Erythrocyte seclusion by the cytoplasmic extensions.

II. Erythrocyte fragmentation, a process that implies the partici-
bation of two or more hairy cells.

III. Brythrocyte fragments are lysed, by emitting lysosomal enzy-
mes in the intercellular space or even whole lysosomes :

— lysosomagl enzymes break the ervthrocytes, at ' the beginning
only 'in part.
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— the remaining erythrocyte fragments are definitively lysed in
the intercellular spaces. The material resulted after lysis may be taken
over by hairy cells; they present an intense process of endocytosis even
in the limitrophe part of the erythrocyte destruction area.

The electronmicroscopic findings suggest the following modality
to eliminate the lysosomal enzymes from the cells surface. Along a large
part of the long cellular axis, or at only one pole, portions of cytoplasm
are individualised ; they keep a fragile connection with the rest of the
cell by its fine projections. By enlarging gradually the narrow Space
separating the cytoplasmic portinos from the rest of the cell, and finaly
by breaking the side walls, the cytoplasmic portions detach from the
body of the hairy cell. In some cases, 2 or 3 parallel portions can be notic-
ed; they mentain a peripheral position to the cell they are made of.
By gradual degradation, lysosomal enzymes are emitted in the inter-
cellular spaces that attack the erythrocytes from ther neighbourhood.
Sometimes, the eytoplasmic portions, before detaching from the hairy
cell body, delimit g Phagosome; that includes the erythrocyte itself
or the erythrocyte fragment to be destroyed.

We appreciate that these ultrastructural aspects have an important
physiopathological significance for this category of patients. Considering
these morphological aspects we noticed that besides the other major
factors that induce anaemis in these situations (dislocation of hemato-
poietic isles from the marrow by hairy cell proliferation ete.) it is possible
that seclusion, degradation and endocytosis of some erythrocytes by
hairy cells should contribute to anaemia (the patient presented 7 g hemo-
globin/100 during the bone puncture).

Vilev, A., [8] shows that in some pathological cases, the bone mar-
row macrophage may phagocytate erythrocytic precursors, even in the
compartment of erythrocytes formation. Tt is well known that in case of
extrabody circulation, of valvular prosthesis implantation or in case
of microangiopathic anaemias, the erythrocytes can be fragmented be-
cause of fibrin fragments formed on the vascular walls [8]. In these cases,
by mechanical erythrocyte sectioning, a schisocyte and a pinced ery-
throcyte result. We noticed that such erythrocyte fragments may occur
also in the bone marrow in cases of hairy cell leukemia. Some electron-
micrographs show that an extension of the hairy cell penetrates deeply
into an inclosed erythrocyte fragmentation. The consequences of erythro-
cyte fragmentation are dangerous from g, physiopathological point of
view. It is known that erythrocytic fragments have a limited functional
capacity and their life is as short as a few hours [1], [4]. We may con-
clude that hairy cells may be implied in the generation and maintenance
of anaemia by the mechanism described above.

In some cellg cytoplasm, generally in the neighbourhood of g
nucleus one or more ribosome —lamellae complexes can be seen. Most
authors, who described such structures, consider them as specific to hairy
cells. Lennert, K. [4] shows that the nature of ribosome-lamellae complexes
is not well known. In g study previously presented [7] we showed the
direct connections between the cytomembranes of the ribosome-lamellae
and the external membrane of the nuclear envelope ; we considered there-
fore that the lamellar component of these complexes derives from the
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external membrane of the nuclear envelope. The membranes derived
from the membrane of the nuclear cover are spiral at equal distances along
them. The core of these complexes is formed of electrondense-particle
structures (perhaps, according to aspect and' size, some ribosomes group-
ed) and of vesicles of various sizes.

CONCLUSIONS

1. The results of an electronmicroscopic study of some cases of
hairy cell leukemia demonstrate that this type of proliferation is a mor-
phopathological entity ; the cytoplasmic projections, typical for this type
of malignant cell proliferation in the bone marrow, spleen or blood, were
not found in other types of malignant cells studied by us.

2. From a physiopathological point of view the cytoplasmic projec-
‘tions of hairy cells have an important role. Besides the fact that these
projections increase the exchange cell surface with the environment
mainly by their participation in endocytosis, some hairy cells, by means
of these cytoplasmic projections, seclude the erythrocytes. We appre-
ciate that the seclusion and degradation of erythrocytes by hairy cells
takes place in three stages. Therefore, we consider that hairy cells contri-
bute to some extent to the generation and maintenance of the patients’
anaemia.

3. The ribosome-lamellae complexes are structures specific to hairy
cell leukemia. We consider as probable the derivation of ribosome-lamellae
complex membranes from the external membrane of the nuclear envelope.

4. Hairy cell leukemia is a clinical-morphological entity, being a
malignant lymphoreticular disease, less usual, which requires suitable
treatment.
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COMPTES RENDUS

A S00S, L. PAPP (Editors), Catalogue of Palearctic Diptera, vol. 9; Micropezidae-Agromy-
zidae, 460 pp.; vol. 10 : Clusiidae-Chloropidee, 402 pp., Akadémiai Kiad6, Budapest,
1984

We already have the ninth and the tenth volumes (the first two printed) of the new
Calalogue of Palearctic Diplera published by Akadémiai Kiad6 under the direction of two
well-known contemporary dipterologists, A. Sods and L. Papp.

Conceived as. a distribution of 14 volumes, this work is the fruit of the co-operation
of an international team of outstanding specialists working on the Diptera of the largest
and the most important zoogeographic region of our planet.

According to the aims expressed by the board of ceditors (G. Morge, E. P. Nartshuk,
L. Papp, R. Rozko$ny, A Sods and V. . Zaitzev), the scope of the catalogue is to syn-
thetize the main taxonomic-nomenclatorial and distributional data on the palearctic Diptera
species described between 1758 and 19801981, thus filling up a serious extant void space
of literature, in relation to the recent catalogues of Diptera from other zoogeographic regions,
published from 1965 to the present. The necessity and the topicalness of the publication of
such a material is justified by the fact that the hitherto sole catalogue concerning these
insects, that of Becker, Bezzi, Kertész and Stein, Kalalog der paldarktischen Dipleren (Buda-
pest, 1903 —1907) is already outdated, incomplete and partially obsolete, and other works of
synthesis, as Lindner’s series of monographs Die Fliegen der palaecarktischien Region (started
in 1924) are also old (at lcast partially) and non-homogencous. In addition, the last 80 years
have brought so many contributions, changes and revisions, that the publication of a new
and actual catalogue became well-nigh cssential for dipterologists.

Reasons belonging to the extent and structure of the work, to the “geographic dis-
tribution” of the authors and their possible different standpoints in defining the content and
limits of the families treated, determined the board of editors to abandon any suprafamiliar
assignment and any serial nwmbering of families, in their (and in our too) view these omis-
sions being of no or litile theoretical and practical importance. With regard to family succession
the cditerial board decided to follow (with some minor differences) the one adopted in the
important and well-kzown Opredelitel’ nasekomyh evropejskoj tehasti SSSR, 5 (2) (Leningrad,
1970).

As a rule, for most of families, the material has been published after a complete or
partial revision and actualization of taxa, and these revised parts reflect the latest views
on the respective families. In the other cases, although this special revision was not made,
the catalogue presents the current state of knowledge on the families.

TFor every taxon, the new catalogue presents both the valid and invalid names, even
for the species represented by type-materials that are not palearctic (mentioned in the text
as “not Palearctic’’). The cataloguc also contains the unavailable names, questionable syno-
nyms, names established on incorrect determinations and on subsequently lost type-materials,
errors and emendations, which are grouped under “nomina dubia® or “doubtful genera and/or
specizs”, all these being treated at the end of cach family. Taxa (even the invalid oues) are
followed by the author’s name, dateé of publication and/or description, and by the abbreviated
main-reference data. For the genera there is specified the type-species, and for the species
the type-locality and the distribution.

With regard to genera sequence within the family, the valid names of genera are
arranged in alphabetical succession, grouped according to the subfamilies andjor tribes,
or in accordance with the current systematic order. The valid names of species and subspecies
are also alphabetically listed, while the invalid names of all laxa, as synonyms or ‘“‘nomina
dubia®, are listed only chronologically.

For the easicr orientation of the reader the different taxa are printed with different
typographical characters.

The species distribution is given by means of a judicious system of abbreviations in
accordance with the geographic units and the extant political realities. Thus, for the Euro-
pean territory (except USSR) were used the current abbreviations of the country names, and
the territory of the USSR was divided into nine large zones (figured also on an annexed map),
cach formed by smaller regions, codified by the abbreviation of the names of the unional
republics. For the other zones, as Asia (except USSR) and North Africa, the names of the
countries are given in extenso.
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In the ninth volume, compiled by IK. Elberg, K. B. Gorodkov, V. G. Kovalev, N, p.
Krivosheina, E. P. Nartshuk, V. W. Tanasijtshuk, V. T, Zaitzev (USSR), R. H. Foote (USA),
G. Morge (GDR), L. Papp, A Soés (Hungary), A. C. Pont (England), R. Rozko¥ny and
J. Zuska (Czechoslovakia), there are presented 322 valid genera with 72 subgenera, 2759 spe-
cies and 72 subspecies, assigned to 28 families : Micropezidae, Neriidae, Megamerinidae,
Tanypezidae, Strongylophthalmyiidae, Dsilidae, Pyrgolidae, Platystomatidae, Otitidae, Ulidiidae,
Tephritidae, Helcomyzidae, Coelopidae, Dryomyzidae, Sepsidac, Sciomyzidae, Lauxanidae,
Celyphidae, Chamaemyiidae, Cremifaniidae, Periscelididae, Piophilidac, Thyreophoridae, N eot-
diophilidae, Pallopteridae, Lonchaeidae, Odiniidae and Agromyzidae. This volume contains
also 215 synonymous gencric and 1135 specific names, and nearly 540 emendations, errors,
incorrect identifications, “nomina dubia” and “doubtful genera and species®?,

The tenth volume, compiled by . Anderson (Sweden), G. Bichli (Switzerland), B. .
Cogan (England), K. B. Gorodkov. N. P. Krivosheina, E. P. Nartshuk (USSR), L. Papp,
A Soos (Hungary) and M. T. Rocha Dité (Portugal), contains 254 valid genera with 90 sub-
genera, 2222 species and 20 subspecies, belonging to 26 families :  Clusiidae, Acartophthal-
midae, Heleomyzidae, Trixoscelididac, Pseudopomyzidae, Anthomyzidae, Opomyzidae, Chyro-

myidae, Aulacigastridae, Stenomicridae, Asteiidae, Cryplochelidae, Sphaeroceridae, Tethinidae,

Milichiidae, Carnidae, Canacidae, Ephydridae, Xenasteiidae, Risidae, Braulidae, Camillidae,
¢ are presented also

Diastatidae, Drosophilidae, Curtonolidae and Chloropidae. In the volum
209 synonymous generic and 764 specific names together with nearly 540 cmendations, errors,
incorrect identifications, “nomina dubia” and “doubtful genera and species®,

aphy and a consistent index of taxa.

Each volume ends with a rich bibliogr
greatest interest to all specialists working in tlic

These excellent hooks are of the
field of both the pure and applied Entomology, and we are cagerly waiting for the olher

volumes to come up.

Juslin Ghizdapu

AVIS AUX AUTEURS

: z 3 5120
La «Revue roumaine de biologic — Série de b.mlo.gte an(ximatoug
publie des articles originaux d’un haut niveau scmntlhquec. e A -
les domaines de la biologie animale : taxonomie, morpholoilees, I;OZt
siologie, génétique, écologie. etc. Les sommaires dci re\t:ntiﬁque
complétés par d’autres rubriques, comme: 1: La .uw (Slct]a biol(,:
qui traite des manifestations scientifiques du domaine de g
gie : symposiums, conférences, etc. 2. Comples rendus des livre
spécialité parus en Roumanie. s ;
- Les auteurs sont priés d’envoyer les articles, notes' et com
ptes rendus dactylographiés a double interligne (31 lignes par
age) en deux exemplaires. , e .

. La bibliographie, les tableaux et l’explication des figures
seront dactylographiés sur pages séparées et les diagrammes exécu-
i i jer calque.

tés a V’encre de Chine noir sur papier

Les tableaux et les illustrations seront numérotés avec des
hiffres arabes. -
= La répétition des mémes données dans le texte, les tableaux
et dans les graphiques sera évitée. Les références hibliograxzhlques,
citées par ordre alphabétique, comporteront le nom c'le lauteuz,
’initiale du prénom, ’année, le titre de la revue, abrégé conformé-
ment aux usances internationales, le tome, le numéro, 1f1 é)agle(;

Les travaux seront accompagnés d’'un court résumé .e d
lignes au maximum, en anglais. Les textes des travaux ne do.nen
pas dépasser 7 pages (y compris les tableaux, la bibliographie et
I'explication des figures). . -

. La responsabilité concernant le contenu des articles revient

exclusivement aux auteurs.
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