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KALLIAPSEUDES GIANUCAI, A NEW TANAIDACEA
FROM THE BRAZILIAN WATERS

BY

MIHAI BACESCU

After a review of Tanaidacea species reported from the Brasil waters, the author
described a new species of Kalliapseudes from Lagoa dos Patos near Rio Grande,
found in a material sent by Prof. Mattos Gianuca.

Diagnosis. Species allied with Kalliapseudes schubarti Mané-Garzon
from which it differs, in the first place, by the lock of maxillary palp and
of exopodite at cheliped 3.

Description. Although one of the earliest references about Tanai-
dacea concerned the Brazilian waters (Leptochelia brasiliensis Dana, 1852),
this fauna is far from being well known along the large coast of the Ame-
rican continent. Despite all contributions of the authors who, later on,
dealt with these crustaceans, only 14 species are surely known in the
Brazilian waters, namely :

Leptochelia brasiliensis (Dana 1852) (syn. Tanais brasiliensis Dana)

Tanais stanfordi Richardson 1901 (syn. 7. sylviae Mello-Leitao
1941 ; syn. T. fluviatilis and T'. herminiae Mané-Garzon 1943)
Kalliapseudes schubartt Mané-Garzon 1922 ;

Psammokalliapseudes granulosus Brum 1973 ;

i mirabilis Lang 1956 ;

Telotanais gerlachi Liang 1956 ;

Tanais cavolint Brum 1969 ;

Apseudes paulensis Brum 1971 ;

' inermis Brum 1973 ;

Parapagurapseudopsis carinatus Brum 1973 ;

Acanthotanais oculatus (Vanhof. 1914) Brum 1973 ;

Leptochelia savigny (Kr. 1842) Brum 1973 ;

Anatanais ohline (Stebb. 1914) Brum 1973 ;

Neotanais tricarinatus Gardiner 1975.

Therefore, we have been very glad to receive for examination thanks
to the kindness of Prof. Mattos Gianuca, Director of the Atlantic Ocea-
nographic Base of South Brasilian Rio Grande area, a small collection of
Monokonophora from Lagoa dos Patos brackish waters (mezohaline).

Two of these stations contained a large number of Kalliapseudes
schubarti, alone or associated with K. gianucai described below (45 spe-
cimens in St. Gr. 18, n° 12 (3 9);

35 specimens 3 @ of the former and 5 specimens of the latter in St.2nd
t n° 11); in other two stations there were Tanais stanford: Rich (Cr. 10,
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4 M. BACEScU 2

n° 15, 3 Specimens) anq Tanais Sp. (dozens of Specimens ip St. Cr. 7
N2 T among them 3 f. schubarti juv. and other 23 d @ in St, Cr. 10
Bara Falsa). We shall deal below with :

KALLIAPSEUDES GIANUCA] Ln.sp,

Materials ang locality - 4 dd and 1 ? preadult collected by prot.
Mattogs Gianuca 1 in station 27T, pe 11, from the mixohaline greq, of Lagoag,
dos Patos, not far from the town of Rio Grande (South of Brasil) 24 m
deep, 1973, go/ " 10—-14 g (31°48'02""§ ; 52°08'00"V),

Tegument White, bright, soft, and so transparent that the Opaque,
yellow-brown ¢ylinder of the alimer_ltary canal, filleq with 8ilt, can be

Setae protecting Pleopods ; in the last Pleonite, Plumose setge were found
a8 well on the curvature partially covering telgon (Fig. 1 B). Pleotelson,
a8 big as the lagt two pleomeres, is perfectly round, slightly larger than
long ang Surrounded by g dense series of cilia ; not Special apical or plu-
mose setae.

There is not any trace of hyposphenia, either op thoracomerg or
on pleonites, Only the genital tubercle jg brominent in the bosterior areg
of the lagt thoracomer (Fig. 1 M). The copulatory Organ is like an eminence
Wwith two Craters genita] orifices — directed caudaly (m, Fig. 1),

Antennule’s firgt basal segment; Is three or foyr times ag long ag large,

brovided with 19 plumose hajrg on the big bagal Ségment and shopt plu-
mose flagellateq hairs on the following three Segments ; seale Provideq
With 3 plumoge hairs. Laprym, armed with three areas of apical hairs ;
10 basal hairg like in K. schubart; (Lang, 4, pl. 34). M andible (Fig. 1 E)

Is slightly toothed at the curvature of jtg basis ; F, terming] bortion of
its outer endite, M azilla hag particular phaners, on the inner endite. Labiym

Mazilliped T of K. schubary; type ; basig With two short, goft curved
coupling hooks, A

! Dedicated to Prof. Mattos Gianuca who sent us this material for study.,

H,7,K,L,6

' H telson
n from above; B,
i i e S sl he labial palps; H,
e b tlloyeds gmln -uclg! sés;ﬂ;nga I1; E, manldnl){? ;axﬁi’ g’nle. ?\fl.tsexual tubercle ; N,
d uropod; C, antenna I; o eraeopod I, II, :
f:axilla, F, its external endite; I - tgo Ohenings, agiitted,
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! Second and third peraeopoda (J, Fig. 1) are the only ones having
a strong claw on the dactylus twinned with the sensory organ. Their seg-
ments are clearly longer than wide; even their basis is twice as long
as wide and not swelled as in K. schubarti. Fourth (Fig. 1 K), fifth and
sixth peraeopoda have not a functional dactylus, but only the sensory
organ, surrounded and surpassed by sickle-like flagellated phanera cha-
racteristic of propodus (Fig. 1 L).

Mention should be made that the last peraeopod (Fig. 1 L) is of the
swimming type, twice narrower than the preceding ones, with a lamellated
propodus oval like the carpus. While the first five peraeopoda have each
a big ischium strongly swelled to the basis, the sixth one is slender and has
a long cylindrical ischium nearly as big as the rest of lamellated transpa-
rent segments.

Tirst, fourth, fifth and sixth peraeopods preserved only the dactylo-
sensory papilla of the dactylus complex; the rest, including the claw
disappeared.

5 pairs of biramous pleopods with largely obovate rami. Uropod of
K. schubarti type, with an inner distal spur armed with 4 spines in the pos-
terior portion and 2, respectively 12 segments at its rami (Fig. 1 B).

Holotype & registered under n° 501 in the Crustacean collection of
“Qr. Antipa” Museum, 3 paratypes 33, ibid., under n°® 502.

Eeology : both specimens clearly preserve a clean, soft and nearly
transparent tegument, as well as the rolling of the body (which appears
cylindrical) ; their peracopoda are stretched in such a way that their ischio-
basal joints touch each other on the infero-median line of the body, while
chelae, sticked perfectly parallel to cephalothorax occupy with their
“elbows’’ (prolonged, strongly laterally compressed and rhombic parts
of ischios) all the triangular space bordered by mero-ischio-basal curvature

Fig, 0.~
Mgné?éarﬁ,?i Kgll{ pseudes gianuea; of the first peraeopod. One g is in course of sheding its coat.
Dodus, intepny] "Il_;ve_h;éed 3 of K. gianulcl:ip}; S@ = 8 mm (continuedy ; ; Remarks : The new Kalliapseudes species resembles in many res-
DPrehensile éngt(léif;tgseudes Sclzubar}[pl\’/lsr}l‘fel‘llal view; B, éacfﬁ’ K. schubarti pects its biotop companion, K. schubarti (reduced pilosity, shape of the
sinal, according to {4 ;;Ga_rzm, Chela interials‘e}nd its pro- body, telson and uropoda, dactylo-sensory papillae distribution), indicat-

terial from Lag ing a clear phyllogenetic kinship between them. For example, even the

particular morphology of cheliped & could be readily supposed to derive

as n from that of K. schubarti (compare Fig. 2 AB with Fig. 2 CD). The spe-
0 exopodite and cimens of K. schubarti from the lagoon Rio Grande have exopodites
Indrical ; jtg (Fig. 2 C); we assume that Lang’s specimen (l.c., p. 250 and Pl. 33, Fig.
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MOTASIONA —TUN NOUVEAU GENRE DE PAPILIONINI
(LEPIDOPTERA. PAPILIONIDAE)

PAR

E. V. NICULESCU

The author describes a new genus of the Papilioni tribe (Lepidoptera-Papilioni-
dae): Motasiona, which is obviously different from the Papilio genus because
it has another structural plane especially clear-cut in the short and bifid su-
peruncus and the nontiered uncus appearing as a long dorsal-convexity plate.
Species zagreus Doubl. and bachus Felder belong to this genus.

Dans son travail sur les Papilionidae [1] publié en 1961, E. Munroe
divise le genre Papilio en cinq sections. La derniére section comprend
trois groupes d’especes (18 espéces) : 1. zagreus (zagreus Doubleday, neyi
Niepelt, ascolius Felder, bachus Felder); 2. scamander (hellanichus He-
witson, scamander Boisduval, birchalli Hewitson) ; 3. homerus (victorinus
Doubleday, cephalus Godman et Salvin, cleotas Gray, aristeus Cramer,
Jjudicael Oberthiir, garamas Hiibner, homerus Fabricius, warscewiczi
Hopfter, cacicus Lucas, euterpinus Godman et Salvin).

En examinant les genitalia chez les especes zagreus, bachus, sca-
mander, cleotas et aristeus nous avons constaté que ces espeéces ne sont pas
congénériques, qu’elles ne sont pas, toutes, équivalents morphologique-
ment et taxonomiquement. Ainsi les espéces zagreus et bachus ont un plan
de structure [2] qui différe profondément de celui des autres espéces appar-
tenant aux groupes scamander et homerus.

Les espéces scamander, cleotas et aristeus ont le plan de structure
caractéristique au genre Papilio ¢’est-a-dire un superuncus ! long, recourbé
ventralement et I'uncus double bilobé (uncus en « étage ») ayant un étage
supérieur et un étage inférieur.

Le plan de structure des espéces zagreus, et bachus est tout autre :
le superuncus est court, massif et profondément bifide, 'uncus est non
étagé, formé d’une plaque large, convexe sur sa partie dorsale, un peu
bifide & I'extrémité distale.

Ce sont les motifs qui nous ont déterminé de séparer les espéces
zagreus et bachus dans un nouveau genre que nous nommons

Genus Motasiona nov.

Typus generis : Papilio zagreus Doubleday

Les caractéres de Parmure génitale de ce genre sont les suivants
(fig. 1—6):

Superuncus court et bifide.

Uncus large, convexe-concave, non étagé.

1 Le superuncus est nommé par Munroe [1] pseudouncus ; c’est évidemment une erreur.

REV. ROUM. BIOL. — BIOL. ANIM., TOME 24, No1, P. 9—13, BUCAREST, 1979
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APILIONINI

GENRE DE P.

N NOUVEAU

MOTASIONA, U

10 E. v, NICULEscy 2 3 g

Valya brofondémen concave,
Harpe longue, terminge e Pointe,

x Heliconiides. : : rof.
e ressemblant aux He isione en ’honneur du p
especes de ce group nre a été nommé Motasi
: o
Le nouveau g

; ains.
Sacculns Présent, . C. Motag, le doyen d’age des zoologistes roum
Pseudosacoulus horizonty, : s

Pour metire mieux ep évidence Ces caractéreg et justifier ainsi g,
‘Création q’yp houveay genre, noyg Présentons, ¢i-joint, yp tableay Synop-

tique en Comparant le genre Motasionq avec le genre Papilio (les espaces
Seamander, clegtas et aristoys ).

1 Superuncyg iCourt, large, massif, bifide Long, étroit, aplati dorso-ven-
a Pextrémite tralement et recourhg en basg
2. Uncus Large, convexe-concave, non Double bilobé, en « étage » (étage
étagé, up beu hifide Supérieur et étage infe’rieur)
3. Valva ; Profondément concave Moins concave
4. Harpe Terminée bar une seyle Pointe Terminée bar deux oy blusieurs . le.
' Pointes ' bleday. Pars dorsalis en vue latéra
Fig. 1. — Motasiona zagreus Double
5. Sacculys Présent Absent 2
6. Pseudosacculus Horizonta) Trés oblique et large

Dans ce tableau noyg avons inclyg Seulement ]og Sclérites qy; présen-
tent deg caracteéreg génériques, commung 4 toutes Jeg espéces dy genre,
Cest Ppourquoi le Dénis, Ia Tulturg, inférieure ot le saccus ne Sont pas men-
tionnég dans le tableay puisqu’ils ne fournissent, bPas de bong caractéreg
génériqueg,

L’habityg n’a pas étg non plug mentionng, cqp j est déficient 3, niveay
générique, Dans Jeg genres Parides, Burytides ot Papilz‘o, Phabitys ne peut
Das étre utiljgg pour caractérigep le genre buisqu’il egt extrémement varié,
Ces genreg ayant un grang hombre de types du dessin, Noyg avons nommég
¢e phénomene divergence z'ntmgénérique [3]. Méme dang Pintérieyy d’une
Section il y g une grande divergence du Sraphisme, J,eq espéces de Ig Ve

Section, 3 Savoir, zagpeys Doubleday, hellanichyg Hew1tson, Scamandey
Boisduva,l, birchall; Hewitson, cleotas Gray, homerys Fabricius, warsce-

. & amander Bsdv. T dorsa en vue latérale.
naer Pars rsalis
1 Sc
Flg 2, — ljapl 1 {4



12

Gl

zagreus Doubleday. / La
interne,

valve 8auche gy sa racé

face interne,

MOTASIONA, UN NOUVEAU GENRE DE PAPILIONINI

w5

Fig. 6. — Papilio aristeus Cr. La valve gauche sur sa face interne.
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LA NOTION DE « POPULATION » ET LA SYSTEMATIQUE
ZO0OLOGIQUE

PAR

C. ALMACA

La «population » représente un niveau d’organisation de la vie qui peut &tre
perspectivé sous des angles divers. Ceci fait que les auteurs visualisent les
« populations » d’accord avec leurs intéréts. Mais, dans la plupart des espéces, les
«populations » constituent des communautés génétiques et, de ce fait, elles
présentent des caractéres biologiques généraux, écologiques, ou biométriques qui
leur sont propres. Dans ces conditions, Panalyse biométrique permettra souvent
la localisation et la délimitation des « populations ».

Dans un article récent, Botosaneanu [5] a critiqué 'usage peu préeis
qu’on fait souvent du terme « population » en Zoologie. Je crois trés justes
quelques remarques de Botosaneanu et je voudrais, dans cette note, con-
tribuer dans la mesure du possible & préciser davantage ce trés important
probléeme. J’aborderai, premiérement, la définition de « population » et,
ensuite, la délimitation des « populations ».

Botosaneanu [5] a cité plusieurs travaux ou la définition de « popu-
lation » est vague ou ambigué. Je ne reviendrais pas sur ces travaux; je
crois plus utile, sans la prétention d’étre exhaustif, de mentionner d’autres
ol cette définition me semble plus précise et pourra done placer plus loin
le début de la discussion.

Beaucoup d’entités biologiques semblent offrir des réalités diffé-
rentes selon les optiques & travers lesquelles ces entités sont visualisées.
Ceci est particulierement valable quand on considére les « populations ».
La terminologie suggérée par Gilmour & Gregor [7] en est un exemple. Le

deme ou «population locale » est «un ensemble d’individus ayant des
rapports étroits », mais, selon 'importance qu’on attache i ses caractéres
génétiques, géographiques ou écologiques, on aura une méme entité bio-
logique nommée de gamodeme, topodeme ou ecodeme. Heslop-Harrison
[8] a développé la terminologie du deme, suggérant d’autres caractéres
ditférentiels qui permettraient la diversification des désignations. Le méme
auteur [8], présente une définition de «population»: «...an aggregate
of individuals considered together because of their common habitation
of a given area at a given time ». Mayr [9] a trés clairement démontré
que le deme est la « population locale », réalité biologique du plus haut
intérét aux points de vue taxinomique et évolutif. Allee et al. [1], utilisant
des critéres sociologiques, biologiques et biométriques, présentent plusi-
eurs définitions formelles de «population ». Dobzhansky [6], se basant
sur les caractéres génétiques, considére la « population mendélienne » —
communauté reproductive d’individus partageant le méme pool génétique.

REV. ROUM. BIOL. — BIOL. ANIM., TOME 24, No 1, P. 1517, BUCAREST, 1979
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tation des « populations locales ». Ceci n’est évidemment, pas vrai que si
I’échantillonnage peut étre réalisé de facon valable pour Papplication des

tests statistiques.
Je crois done que la recherche biométrique, bien que fastidieuse et
dépendante de 1’échantillonnage qui, dans la pratique, n’est pas toujours
si facile qu’on peut le songer, permettra de résoudre beaucoup de pro-
blémes concernés dans les exemples cités par Botosaneanu [5]. Malgré
les difficultés d’un travail de ce type, la recherche en Systématique zoolo-
gique ne peut pas s’en passer. En effet, comment envisager les problémes
si importants de la Systématique actuelle, tels que la structure des espe-
ces, la spéciation, la nature de la variation, ete., sans un travail préalable
de délimitation des « populations locales »? En dépit de la justesse des com-
mentaires de Botosaneanu [5] sur ’emploi peu précis du mot « population »,
je ne partage pas de son pessimisme en ce qui concerne I’éventuelle impos-
sibilité de reconnaitre et délimiter les « populations » de quelques especes.
Ce qui me semble possible c¢’est que quelques espéces ne comprennent
qu’une seule « population ». Ceci dépend de plusieurs facteurs, parmi les--
quels ceux qui déterminent la vitesse et les directions du flux génétique,
la formation de barrieres spatiales, I’étendue de ’aire géographique, I’or-

ganisation territoriale et d’autres.
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HISTOLOGICAL STRUCTURE OF THE INTERRENAL
TISSUE IN PHALACROCORAX CARBO 1.

BY
ANCA PETRESCU-RATANU

The localization and external morphology of adrenal gland, as well as the inter-
renal cords arrangement and structure in Phalacrocorax carbo were studied. They
were similar to those encountered in other birds, but the cell arrangement in cords
was more regular. Besides interrenal and chromaffin cells, some small, undifferen-
tiated ones with strong basophilic nuclei were found. They were different from the
lymphoid elements sometimes infiltrated among the interrenal cords. In peripheral
zone of the gland there were some very large, intense Feulgen-positive, probably
polyploid, nuclei. The lipofuscins were frequently encountered, but their amount
and localization were variable from one individual to another.

In spite of the considerable variability in anatomical localization
and external morphslogy of adrenal constitutive tissues in different ver-
tebrates, the physiology and secretory products are characterized by a
remarkable similitude. :

Adrenal glands in Phalacrocorax carbo are an excellent material to
study the avian interrenal and chromaffin tissues, because the arrange-
ment of interrenal cells in cords is very regular and the staining properties
are characteristic enough. Therefore, it is easy to differentiate the two
constitutive tissues, even using routine higtological methods.

MATERIAL AND METHODS

The birds, Phalacrocorax carbo, were captured in autumn by hunting
in order to avoid stress situation. Adrenal glands from 40 individuals
(males and females) were immediately removed and immersed in routine
histological fixatives (Bouin-Hollande, Carnoy, Zenker, Helly). After the
paraffin embedding, the sections were stained with hemalum and eosin,
Heidenhain’s azan stain, and iron hematoxylin. In order to prove the
pigment nature, the periodic-acid-Schiff (PAS) before and after salivary
amylase and Schmorl’s reactions were performed. The DNA was demon-
strated using Feulgen reaction.

RESULTS

The adrenal glands in Phalacrocorar carbo are situated in visceral
cavity, on both sides of abdominal aorta and inferior vena cava, at the
anterior poles of the kidneys. During the sexual rest season, in males, the
testes partially cover the ventral surface of the adrenals. In females, the
left gland is entirely covered by the ovary.
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- Connectijve tissue thin layers Separate the adrenals frop, gonads or
kidneys, The glang has g Pyramidal shape ang the coloyr g Variable de-
bending on mdividual, frop, light yellow to orange o brown,

he adrena] gland ig Surrounded by a connective tiggye capsule
which hags ap inner, Proper part, mgge up of 26 ceJp layers anq g peri-
capsular one Composed of 4 loose Connective tigsye, In the latter, there
are arterioles, Venuleg, Numeroyg large vegetative 8anglia, ang bundleg
of nerve fibres,
he interreng] cells are radially arranged in cord-like groups. The
cords are Sinuous, irregularly disposed, brancheq out ang anastomoge(.
ey form g network jn Whose spaces there are capillaries ang 8roups of
chromaitfin cells. Immediately beneath the capsule, the cords are dispos-
ed in the form of arches byt g little deeper they run in Various directiong
and anastomoge (Fig. 1),

The interreng] cells in lelacrocomx carbo are Prismatic ip shape,
the bagal pole being directed towards the capillary that borders the cord.
Most of the cells have Spherical nuclei, The nuclei are Situated in the apical
third of the cells, never aear the bagement membrane (Fig. 2). In the sup-
Capsular corgg there are Numeroyg larger nuclei, with diametersg between

and 11 g,

: In Sections Stained with Troutine histological methods Significant,
amonnts of yellow-browy bigmentg may be observe. When the adequate
histochemical reactions were performeq, it Was proved that these pig-
ents are lipofuscing (Fig. 3). They are not an obligatory constituent of

of the cell, between the nucleyg and basement hlembrane (Fig. 3). The
lipofuscing were more frequentlv encountered jp the Peripheral zopne 5
owever ip many indivigua]g they were also founq i the deeper part of
he glang.

Within adrenal glangg in Pkalacrooomw carbo, 8roups of small cells
With Strong basophilic nuclei ang little cytoplasm were found. Ip fact,
it i3 possible to ascertain that some of them are frequently located pe.
neath the Capsule and gare constituted of young, undifferentiated elementg 5
they brobably become mature ag the funetiong] cells degenerate (Fig. 4).

¢ others gre constituteq of lymphoiq elem‘ents, infiltrateq between
glandulay barenchymal ceJjg (Fig. 5).

In some individuals vwe SaW numeroyg blood req cells that Penetrateq
into interreng] cords. In thege Places the basement membrane of the cord
appears to be interrupted. Interreng] cells all around the req cells clusters
are flat ang Seem to separate the clusterg from the Temaingder interreng]
tissue (Figs 6 7). This Process might pe the result of 2 stress Stimulyg,
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Oompzm’ng the information stored up to the present; date aboyt adre-
nal st-rl:_lcture and physiology in mammals, on the one hand, anq interreng]

tissue in Temainder vertebrates, op the other hand, the considerable
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variability of structure and the uniformity of synthesis and secretion
processes are both evident. On this basis, we consider that our results
about adrenal gland in Phalacrocoraz carbo can be generalized to a cer-
tain extent for most birds.

Though some species show fused adrenals, most of them display
two anatomical independent glands [9]. In this respect Phalacrocorar
carbo is placed in the last group.

The interrenal cords in Phalacrocoraz carbo display a structural
resemblance with those described in Pelecanus occidentalis (9, [L1],
[21]. They are characterized by a radial arrangement of the interrenal
cells which are very elongated and slightly narrower towards the central
part of the cord. In the other species of birds the interrenal cells are less
high, showing a cubical (Passer domesticus) [2], or polyhedral cellular
outline (Zonotrichia leucophrys gambelii) [15]. In pigeon, the interrenal
cells are never as high as in Phalacrocoraxz carbo or Pelecanus occidentalis
[1]. In this respect the interrenal cells appearance in the last two species
is more similar to that encountered in Crocodilus niloticus [6], than the
characteristic one for Passeriformes. One may assume that the interrenal
cell shape has changed along the evolution, from a very elongated form
to a cubical or polyhedral one, specific to Passeriformes and similar to
the characteristic one for Mammalia.

Taking into account the occurrence of large nuclei in peripheral
zone (With diameters between 8 and 11 p), displaying a more infense Posi-
tive Feulgen reaction, discernible even without cytophotometric measu-
rement, the hypothesis that they may be polyploid does not appear impos-
sible. Moreover, polyploid nuclei in adrenal gland of Peromyscus leucopus
were reported [4]. Also, giant adrenocortical cells with voluminous nuelei
were described in rat embryo and newborns [12], [13]. Certainly, the
occurrence of polyploid nuclei in Phalacrocorax carbo interrenal tissue can
be confirmed only by cytophotometric study. Significant changes of Feul-
gen reaction intensity in adrenal cortex were reported, under normal
[3], [6], [7], and experimental conditions, as : exposure to cold [17],
ACTH administration [16], dehydration [17]. These variations of Feulgen
reaction intensity are probably connected with certain modifications of
chromatin molecules under special functional conditions, being possible
to take them into account, in appreciating the cellular activity.

There are only few studies dealing with interrenal cells regeneration
birds. Sivaram considers that the replacement of depreciated interrenal
cells is achieved by cellular proliferation in the adrenal peripheral zone
and migration of the new cells towards deeper zone [22]. Cellular prolife-
ration in mammalian adrenal gland was studied to a larger extent. Accord-
ing to Planel ef al. the new cortical cells originate in incomplete differen-
tiated cell groups, located in the connective capsule of the gland and for-
ming regenerative blastema [18], [19]. After unilateral adrenalectomy,
Grzybek noted dedifferentiated cells with a clear proliferative capacity
in the capsule of the remainder gland [8]. Studies carried out with thy-
midine-*H indicated glomerular and outer fascicular zones as sites where
proliferative activity reaches its peak [10], [14], [20], [23], [24]. The
groups of small, undifferentiated cells, with preponderant localization in
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the specific viral proteins

NUCLEAR ULTRASTRUCTURAL MODIFICATIONS OF

THE ADENOVIRUS 3-INFECTED CELLS OF THE

H. Ep. 2 LINE
BY

GR. MIHAESCU, D. MISCALENCU and M.D, IONESCU

In the adenovirus 3-infected cells of the H.Ep. 2 line deposits of materials of
paracrystalline structure occur. These materials do not participate in the viral
morphogenesis process and represent viral inclusions. The nucleolar material
segregates in voluminous, granular and dense peripheral fibrillar zones. The
nucleolus disintegrates gradually. In the advanced stage of infection, crystalloid
formations appear in the nucleus of infected cells; these are fermed of parallel
fibres of uniform thickness. The role and origin of crystalloid and paracrystalline

inclusions have not been precisely established.

The adenoviruses are assembled in the nucleus of the host cell but
are synthesized in the cytoplasm and then they

migrate to the nucleus.

The infection with adenoviruses alters significantly the activity of
some cytoplasmic and nuclear enzymes [1]. From the metabolic point
of view, the infected cells are characterized by a high level anaerobic
glycolysis, resulting organic acids that determine the rapid acidification
of the culture medium.

The replication of cellular DNA is inhibited, some hours later after
infection [2], and the synthesis of the RNAr decreases up to 20% [8].

The study of the nuclear morphological modifications in the infected

cells provides information regarding the dynamics of the viral compo-
nents accumulation, as well as the degree of their using in the process of

viral assembly.
MATERIAL AND METHODS

The cells of the H.Ep. 2 line, from the collection of the Laboratory
of Cell Cultures within the ‘‘I. Cantacuzino’ Institute, were grown on
the Bagle nutritive medium with an addition of 109, calf serum.

The cells were infected with adenovirus 3 and after 24h the double
tixation with glutaraldehyde 29, and osmium tetraoxide 19, was perfor-
med, then doubly stained with uranyl acetate and lead citrate.
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RESULTS

and itg electronoptie_inerease density take place. Large areag of the nucleg-
Plasma, become clegy Or are occupied by a finely Sranulated low dengity
substance, that represents the vipg] broteins, The virions seem to be iso-
lated or associated in groups, rarely giving crystalline accumulatjong
(Fig. 3). The accumulationg of the constituentg induced by the virys are
divided inte two groups.

A firgt group is Trepresented by the granular accumulationg with
a lax arrangement Without g Precise delimitation from the rest of the
nuclear material. Thege accumulationg gre the active centres in which the

broteing, available for the broduction of Progen virus, mpe virions are
Present only ip the accumulationg Wwith lax structure ang these are the

The secong group of Componentg jg Tepresented by accumulationg
brobably of Protein origin, with g ‘compact baracrystalline structure
(Figs. 1, 2) inside whijch One can never gogp the pregence of viral barticles.

Sometimeg the Paracrystallineg Components gre quantitatively pre-
bonderant, phyt the abgence of vira] barticles in thejp mags denotes the

imp’ossibﬂity of utilization of such COmponents jn the brocess of vipg]

“assembly.

The two ugua] odmponents, the fibrillay and granylap ones, of the

'hypertrophied nucleolonema, Segregate into g, voluminoyg granular magg

and a fibrillay electrondenge Peripheral magg (Figs. 1, 2). Then, the nucle-
olus exhibijtg g, disintegration Process. The Tibrillar component decreaseg
quantitatively and separateg from the granular one, which becomes cop.-

.and the granular Component bhregg up step by step and condensa;tes,

still remaining like Some denge inclusions, diseminated in the whole magss

formationg have a cloge Spatial relatijon With the virq] particleg (Fig. 8).

DISCUSSIONS

Besides virg] barticles, Sometimes with crystalline a,rrangement, the
accumulation of large quantitieg of materials, Tepresenting vipq] Precur-
Sors, takes place in the nucleug of infected cellg,

he accumulationy of lax granular structure represent Proteing
barticipating in the process of viral assembly becauge the viriong are agso-
ciated only with {hijg category of components, that Tepresent the real
viral structura] Proteing, :

The large accumulationg Wwith baracrystalline structure qo not
Tepresent precursorg of viral material becange Wwe have not found virjong

n their magg, These Materials, brobably of Protein Origm, could pe syn-

iral pro-
i’ . f the cell. The vira
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i vith disord : ranular
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thesized by the viral genetic information and then they would have the
gsame biochemical nature with the structural proteins. The fact that they
are not used in the viral morphogenesis could be due to an accumulation
above the limit concentration, that would cause the condensation and
their transformation into an inert state, unavailable for the viral assembly.

On the other hand, the paracrystalline inclusions could be proteins
of cytoplasmic origin transterred to the nucleus.

The process of disintegration of the nucleolus is not absolutely coor-
dinated with the accumulation of a given quantity of virions. The segre-
gation of the components and then their disintegration up to the complete
loss of the structure unit of the nucleolus could be interpreted in terms
the of RNAr synthesis blockage [6].

The nucleolar disintegration appears after the inhibition of the
DNA synthesis [2], but such nucleolar modifications are specific both
to the viral infection, as well as to some chemical agents that inhibit
the DNA-dependent RNA synthesis [7], [9].

The crystalloid formations encountered only in the nuclei of the
infected cells have always occurred in the advanced stage of disintegration
of the nuclear material. They are proteins and it is considered that their
synthesis could be codified by viral genetic information, or could be a,
result of the depression of some cell genes, as a result of viral infection,
and which would induce the reorganization of the preexisting nuelear
structures [4].

Other types of intranuclear inclusions [3], [5] with a variable archi-
tecture have also been described ; they appear after the infection with
adenoviruses, that reflects the complexity of the virus — host cell rela-
tionship. Their variability is dependent both on the nature of the infecting
virus and also on other internal conditions of the cell, yet unknown.
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SCANNING ELECTRON MICROSCOPY (SEM)
IN THE STUDY OF SOME LEUKEMIC CELLS
IN DOMESTIC MAMMALS AND FOWL*

BY

N. MANOLESCU, V. CIOCNITU, N. AVRAM and C. DIMITRIU

The paper describes the leukemic cells from the peripheral blood of cattle, sheep,
horses and fowl studied by the scanning electron microscopy technique (SEM)
on a number of 205 cases.

The data yielded were corroborated by findings on blood smears under the optic
microscope. In this way, the form, size and surface structure particularities of
the cell could be defined and the following leukemia cellular forms distinguished :
“B” lymphocytal, “T> lymphocytal, monocytal and histiomonocytal.

Diagnosing the presence of leukemic cells in the peripheral blood
of animals or in the haematopoietic central organs (which defines leukosis)
made the object of numerous communications at home and abroad. A
wide range of methods have been employed, each with its advantages
and disadvantages.

In 1973 Polliak [5] published his first work on the scanning elec-
tron microscopy technique in the study of leukemic cells in humans.

No SEM investigations have been reported so far in the study of
normal or leukemic cells in animals. The aim of the present paper is to
make known the results of such an investigation [1]—[4], [6]—[11].

MATERIAL AND METHOD

Samples from the peripheral blood and the haematogenous marrow
‘were collected on K,EDTA.

The plasma was centrifuged for 10 min at 1000 r.p.m. The sediment
obtained — leukocytary concentrate — was embedded first in 19 glu-
taraldehyde and next in 19, osmium tetraoxide (for 30 min each).

Dehydration was performed progressively in ethyl alcohol baths
over an 18 hrs interval. Metallization was achieved ina ‘“Vacuum Evapor-
ator” with the help of gold.

The samples were studied in the JEM-JEOL 100 C electron micro-
scope at a tension of 20 kW ; double views of the same cells were taken
by the ‘‘normal contrast” and ‘‘high contrast” techniques in order to
have the elements of external morphostructure markedly improved.

Leukosis cases were diagnosed by means of haematological and cyto-
morphological procedures corroborated by clinical observations.

* Paper presented at the Vth Symposium of Electron Microscopy.

REV. ROUM. BIOL, — BIOL. ANIM., TOME 24, No 1, P. 27—383, BUCAREST, 1979



29
28 N. MANOLESCU et al, 2
0,500 —
RESULTS Anp py CUss1on - Tig. 2. G :m;oid leukemia
Chr}(:mfyp}; “B” lympho-
Scannmg electron Microscopy Provideg Precige mformation on the i cytes.

size, form and architecture of the cellg otherwige undetectaple under the
optic microscope.

In cage of bovine or avian leukemia, AIE ang malignant Iympho-
Pathies in SWine, the following cellulay formg wepe studied ang diagnose -

— chronijc lymphoiq leukemis, With type caps cells ;

— chronje Iymphoiq leukemjg, With t Ybe ‘B ga])q

— acute lymphojq leukemjs, Wwith type «g» cells ;

— cytemic lymphoszu’coma;

— Monocyta] and histiomonooytary leukemja,

If in the cases of Iymphoiq leukemjy, with type tepa cells, the aspect
of the cellg jg norma], showing frequent surface thickenings and having
an incidence of 80—95 per cent, in chropje lymphoiq leukemjig, With type
“B” cellg this king of cells oceur jp Proportion of g5 90 per cent and show
also surface Structura] modiflca}l’ions; gmdually, the microvi]l; grow

icker anastomizing in the form of muffy op shields of variable thicknegsgog
Figs, 1, 2, 3).

In cageg of acute Iymphoig leukemia, & pure lymphoblastic culture

develops.

b

leukemia with type ‘B’

lymphoid leitle
lymphoblasts (High contrast).

. v ‘ ' Fig. 3. — x 12,000 — Acute
| Fig. 1. 3,000 Chrom'c lymphoiq leukemia yyigy, T o e ——




Fig. 6. — X 8500 — Cy-

temic lymphosarcomawith

type ‘B” lymphocytes.

A monsftruous, cauli
i flower-like cell.

8. X 20, See 7y ma wj Vp
Fig 4 UOO ’lC“l Ciil Npho, ( L 1 e I
G 1 Y] Phosa 0 h :
IymphoC) LGS.

Fig. 7. — x 13,000 — Cy-
temic histiosarcoma.




32

33

N. MANOLESCUY et al.
SEM STUDY OF LEUKEMIC CELLS

In cases of ] ‘

: mphogar.

3paplasmc forms (t151re fn o(ﬁggg;;i’- the feells take queer, variously-gizeq REFERENCES

Isappearing). Tpe 'S0 of the chronjg | : [~

; 2). cellula, ; -G lymphoiq ] i

which large Y deform the rH elements show varioug surface thi liUk(-emla’ 1. CarovskY D., Friscir B., VAN NoorpEN S.B.T., 1975, Blood Cells, 1, 115.

Fjgs, 45 6 7) e cells, as wel] as frequent Cytoplagm' C emFlgS, 2. Goroms H., BryLanD R., PoLLiAck A., 1975, Br. J. Haematol., 29, 455, b

Vol g ¥ BAG elongatlons 3. ManoLESCU N., CONSTANTINESCU C., CiocNiTU V., MIcU D., 1978, Rev. Roum. Méd— Méd.
Int., 16, 2.

4, MANOLESCU I\i., CAPRARIN A., SINCHIEVICI B., 1978, Ghid de hematologie a animalelor tn
cresterea intensivd, Ed. Ceres, Bucuresti.

5. PoLLiack A., LAMPAN N., CLARKSON Bp., E. DE HARVEN, BENTWICH Z., Ep. S1EGAL, KUNKEL
H. G., 1973, J. Exp. Med., 138, 607.

6. PoLLIACK A., E. DE HARVEN, 1975, Clin. Immunol. Imunopathol., 3, 412.

7. PoLLIAK A., S. Mc. KNz, T. GEE, E. DE HARVEN, CLARKSON Bp., 1975, J. Med., 59,
308.

8. PoLLIAK A., SiEGAL E. P., CLARKSON Bb., Suu MaN Fu, WINCHESTER R., LaAMPEN N.,
SiecaL M., E. D HarVEN, 1975, Acad. J. Haematol., 15, 359.

9. PoLLIACK A., 1976, Proccedings of the Ninth Annual Scanning Electron Microscopy Sympo-
sium, Chicago, ITT Research Institute, 31.

10. PoLLIACK A., FRoOIMOVICI A., Pozzou1 E., LAMBERTENGHI-DELILIERS G., 1976, Blut.,
33, 359.

11. PoLLIACK A., 1977, Israel J. Med. Sci., 11, 701.

Received November 22, 1978
The ‘“Pasteur” Institute for

Veterinary and Biotherapeutic
Research, Bucharest, Sos. Giulesti 333

Tio g 2 S
1g. 8. X 15,000 — Hlstlomonocytary leukemia

In cases of R
Prevail, some O?ft lifégilobcgif;aj (?tny(i) .mfmocytzuvy leukemjy, Such elementg
g ; ; abyplcal wit i : ;
surface; they acquire an a,bzl’rant enspect1 &igllégll)le { e o

CONCLUSIONS

| 3 — c. 1040



ON THE MECHANISM OF MAINTENANCE OF NORMAL
MEMBRANE EXCITABILITY

BY

STEFAN AGRIGOROAEI GABRIELA AGRIGOROAETI and FLORIN PATAPIE-RAICU

Considering that extracellular Na ions stabilize the Phospholipid micellar struc-
tures of the external layer of the membrane, thus maintaining its normal excitabi-
lity, the action of Na*+ substitutes : TMFA, TEA and TPA on sartorius fiber resting
potential and depolarization by high external K+ is best explained as a result of a
superstabilization of cationic Phospholipidic micella from this layer of the mem-
brane.

In this superstabilization, which means a reduction in the normal excitability by

increased resistance to “disturbing”” factors, the hydrophobic properties of these
organic cations are involved.

The involvement of extracellular Na* in maintenance of normal
excitability of the nervous and muscular fibers wag reported long time
280, but no explanation for the mechanism by which the jons exert their
role was given. :

Recent studies [4], [18] have shown that Na* behaveg differently
on the external and internal layer of the membrane.

On the other hand, Lorente de N¢ [12] and subsequently many
other investigators [6], [11], [13] pointed out that some quaternary
ammonium jons (such as tetraethylammonium — TEA) and their hydro-
xylated derivatives can substitute the external Ng* in certain concentra-
tion limits without sensibly affecting the membrane resting potential.
However, in very hig concentrations, these compounds block the impulse
Propagation along the fibers.

Some of thege agents have also a blocking effect on the impulse
transmisgion through the ganglionic synapses achieved by a mechanism
of “‘stabilization’ of Ppostsynaptic membrane, that is raising its excita-
tion threshold [14], [15].

However, the Na* substitutes have not been classified among the
true stabilizers of the membrane as the local anesthetics and some other
factors have [5], [7], [17]. These are defined as agents unable to modify
the membrane resting potential and at the same time are opposing the
factors which have the tendency to modity it.

A new point of view on the membrane stabilization and stabilizers
has been advanced lately, considering the stabilizers ag factors which nor-
mally ensure the unity of membrane structure [8]. On thig line, however,
only some general remarks have been made.

Taking into account that some resemblance existed between the
Na* action, Na+ substitutes and the true stabilizers in connection with
membrane excitability, this common basis was investigated.

REV. ROUM. BIOL, — BIOL. ANIM., TOME 24, No 1, P. 3540, BUCAREST, 1979
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perties, their interaction with phospholipidic micella is stronger com-
pared to that of Na*. In this way, the stabilization of the phospholipidic
micella is greater than that supported by an equimolar amount of Na
jong, that is they are superstabilized. In this way, the phospholipidic
micella become more resistant (decreased excitability) to factors deter-
mining their phase transition with all the consequences on the electrical
charge and selective permeability to ions.

It is evident from our experiments that the quaternary ammonium
iong studied by us reduce the transitory effect of high external K*, the
more so as their hydrophobia is increasing. This effect is stronger with
the increase in ion concentration, when a higher density of adsorbed
particles on the surface of each micella is ensured.

On the basis of the mechanism proposed by us, the increase in the
excitation threshold of the membrane treated with TEA [11], even when
its eoncentration did not result in blocking the impulse, could be explained.
A stronger excitant is needed to ensure the penetration of an amount of
Na, toward the internal layer of the membrane, able to start a phase tran-
sition at this level [3].

We explain the complete blockage of the impulse, when the organic
ion had substituted Na* from Ringer [11] almost completely (over 899%,)
by the decrease of external concentration below the critical value requir-
ed to start the excitation. The quaternary ammonium ions being unable
to be transported to the internal layer cannot substitute Na in order to
achieve its secondary role.

It has also been proved that a feature of the quaternary ammonium
ion blocking action at the level of ganglionic synapses based on a stabili-
zation mechanism [15] is well justified.

The conclusion can be drawn that such an ion is a more suitable
substitute for Na* as its lipophilia is more reduced. In this way it pro-

duces a stabilization of the membrane more similar to that produced by
Na* itself, reducing only slightly its excitability. In general, it can be
stated that the quaternary ammonium ions superstabilize the external
layer of the membrane (reducing its excitability), also decreasing Na*
efficiency in the internal layer during stimulation by decreasing its con-
centration in the external medium.

Evidently, our point of view requires that the membrane ‘‘stabi-
lization” phenomenon by various agents should be dealt with as a super-
stabilization phenomenon and also the need for a reconsideration of the
classic concept on stabilizers (generally applied to local anesthetics).
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IN VITRO EFFECT OF INSULIN ON THE GLUCOSE
UPTAKE BY ISOLATED MANTLE PIECES
OF MYTILUS GALLOPROVINCIALIS (L.)

BY

JI0SIF MADAR, NINA SILDAN, EUGEN A. PORA and LUCIANO HERNANDEZ

Isolated mantle pieces from various age-groups of the sea mussels were incubated
for 2 hours in glucose containing saline solution in the presence or absence of
glucagon-free ox-insulin (107! U.I./ml). It has been established that insulin
enhances significantly the glucose uptake by the mantle tissues. The possible
role of insulin in the carbohydrate metabolism in this species is discussed.

The physiological role of insulin and the presence of insulin-like
substances and insulin-like producing cells in some bivalve molluse spe-
cies have convincingly been demonstrated only in the last years [1], [2],
[3], [7], [8], [9]. In spite of these facts there is no evidence referring
to the insulin-responsiveness of isolated tissues in molluses.

Our recent data have demonstrated that the hypoglycemic effect of
recrystallized insulin in sea mussels is age-related [7].

Starting from the above considerations the in vitro effect of insulin
upon the glucose uptake by the isolated mantle pieces of Mytilus gallo-
provincialis of various ages has been studied in the present work.

MATERIALS AND METHOD S

For experiments performed in August 1977, sea mussels of various
Sizes corresponding to different age-groups (3.67 ecm mean length ~ 1.5-
year-old; 5.19 cm, ~ 2.5-year old; and 7.05 cm, ~ 4.0-year old) were
used. The mussels were collected from the low water of the Romanian
sea-shore of the Black Sea, and kept for 24 hours, prior to the experi-
ments in sand-filtered water, aerated with compressed air, at 22°C in
the laboratory (IRCM Constanta-Agigea).

Two equal pieces (each weighing approximately 100—120 mg),
from the marginal part of the mantle (without the germinal part) were:
quickly excised, blotted with filter paper and thereafter incubated simul-
taneously in a thermostated shaking device [5], in a final volume of 1 ml
filtered and sterilized natural sea-water, containing 1 mg glucose (‘‘UCB”,
Belgium), 2 mg calf-skin gelatine (‘“Merck”) in the absence or presence of
1071 units insulin/ml. For this purpose recrystallized glucagon-free ox-
insulin (‘‘Calbiochem”, San Diego, Calif., Lot 201248, grade B, potency

26.1 I1.U./mg) was used.

REV. ROUM. BIOL, - BIOL. ANIM., TOME 24, N 1, P, 4143, BUCAREST, 1979
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Jucose containing saline solution, at a rate of 5.03 —6.03 ¢ moles glucose/g
wet tissue per 2 hours, and that this phenomenon at a relatively high glu-
cose concentration ( 1 mg/ml) does not depend on the age of individuals.

When recrystallized glucagon-free ox-insulin is added to the incu-
bation medium in a concentration of 10 units per ml, the rate of glucose
penetration from the solution into the tissue pieces is significantly enhanc-
ed as compared to the basal values, the hormone stimulated net glucose
uptake varying between 1.94 and 2.16 y moles per g fresh tissue/2 hours.
These data suggest that the tissues of the marginal part of the mantle
are ‘‘insulin-responsive”, and that insulin is involved in the glucose meta-
bolism. From this point of view the above data agree with our findings
concerning the hypoglycemic effect of insulin on Mytilus galloprovincialis

[7]. On the other hand, the present data underline the possible physiolo-
gical role of the insulin-producing cells in carbohydrate metabolism in

this species [8] as well as in other bivalve molluses in which the presence

of insulin-like or insulin-producing cells has been recently demonstrated

CONCLUSIONS

1. The mantle pieces of Mytilus galloprovincialis are able to meta-
bolize glucose under in vitro conditions, regardless of the age of animals.
2. The in vitro stimulatory effect of insulin upon the rate of glucose
penetration from the incubation medium into the mantle pieces of sea
mussels indicates that the marginal part of the mantle is insulin-responsive.
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A NEW MODALITY OF CORRECTING OXYGEN
CONSUMPTION IN FISHES *

BY

AL. G. MARINESCU and E. A. PORA

ygen consumption values in fishes is suggested.
On the basis of the general metabolism/body weight relation (Y = a + X?),
the authors used two variants of modifying the registered data by avoiding the
influence of body size. The new ‘‘expected” values are closer to a real depen-
dence of metabolism on temperature and nutritional state (variant I) and on

season (variant II), respectively.

A new modality of correcting ox

The metabolism of poikilotherms is dependent on numerous endo-
and especially exogenous factors [14], [13], [11], [6], [12], [10], etc.
of which individual body size (weight, length, surface) (Rubner, 1902,
[5], etc.) is the most important one. Taking oxygen consumption as
metabolic indicator, we tried to find a means for eliminating the influence
of size variation in batches where inviduals showed distinet body weight

values.
MATERIAL AND METHOD

The general relation of metabolic dependence on body weight takes
(allometric growth, Huxley 1932, cited after [61]),
orQ =aW*3)or Y = a X°[17] where M (@ or Y) represents the so-called
“‘metabolic magnitude’ (oxygen consumption /24 hrs/ individual), or as
designated more recently, oxygen consumption/h; W(X) is the body
weight ; k(a) a constant of this ratio ; n(k or b) the regression coefficient
between metabolism and body weight, called also weight exponent. This
indicator (known mostly as b ) was considered by various authors to be
an individual index with specific, evolutive significance [18], [15], 5],
[4], [6] and having a variability characteristic under various physiolo-
gical states or function of different environmental factors [17], [13],

(7], (8], [9], [10]. ,
Hemmingsen [5] found the value 0.75 for the weight exponent (b)

Ppresumably common to all animal species, while Vinberg [14] noted for
several fish groups a relatively constant value of 0.81.

In the metabolism body weight dependence relation, weight stands
for the variable, while coefficient b and index g are the known values for

paper were achieved during a specialization at

* Part of the results presented in this
umboldt Foundation (F. R. Germany).

Kiel University on a grant from Alex. von I
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all the data recorded in a given batch, and are characteristic of them in
the respective conditions.

If we assume that the weight exponent may show a certain degree
of variability with one and the same Species in relation to tempemture,
Season, state of nutrition, ete., it becomes quite obvious that index « is
the “‘specific’ constant of the OxXygen consumption valyeg.

With the help of the metabolism body weight relations, we devised
a modality of correcting oxygen consumption values by eliminating the
influence of the individual growth factor. In thig way, we could evidence
more accurately the metabolic index variation in respect to the given
factors (season and temperature).

Furtherm ore, two variants are given as to the use of oxygen consump-
tion correction.

RESULTS AND Dise USSION

1) OXYGEN CONSUMPTION VARIATION IN TERMS OF TEMPERATURE
AND STATE OF NUTRITION

Since the mean values recorded at the three acclimation tempera-

tures (AT = BT . 25° 15° and 5°C) in both control (“fed”) and starved

batches (Table 1) correspond to different average body weight values.

Table 1

Correction of oxygen consumption in Idys tdus L,

Average
oxygen Body “‘Corrected”’
Average Constant '
Batch bodyg Sonsumps, (calcu- | Weight oxygen

weight tion (regis- lated) exponent consumption

tered) (ml (ml O,/kg/h)
O,/kg/h) !
2 Fed ~6.80 | 305.76 0.4934 0.75 324.07
o Starved 4.805 85.66 ‘0\12& _“O.L 83.14
15°C | Fed 7.04 _li(iS__ 0.1233 0.75 80.91
Starved _&ﬁ 47.08 0.0639 0.75 42.3
C Fed 5.56 20.62 0.0318 0.75 i 20.83
50 o T Y —_—

23.95 0.0330 0.75 | 2159

conditions.

In order to correct thege values we first caleulated index g value
for each batch, which in controls, for example, (25°C) wag found to be
of 0.4934, and next, we determined the average body weight common
in all the batches studied (¢ = 5.40). Taking the value of 0.75 as body
weight index (b ), assumed by the majority of authors ag most frequently

47
CORRECTING OF OXYGEN CONSUMPTION IN FISHES

ig i re-caleulated the oxygen
i i body weight ratio, we re-ca A f s
recorded in e I?ue;ggf?lﬁ;?gi/tt of 6.40 gbas well as mdemrg 8 y vgﬁzée,c ;?;éﬁe é
coNSUmMPp twnIfm:ohe above example (control batch at 25 )ainst el
deternged- ygen consumption is 324.07 ml O,/kg/h as agains
value of 0X

tered value of 305.76.
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mation temperature and & ,I
inanition. /
100+
15°c.
501 P
hepts

O E =677 18, & Weight (]

n way v i yeg ion /body
In this way, no changes were made in the oxygen consumption
)

intaini istered and a non-
i i maintaining value a as regis .
b dependerblceafﬁagg Iz(guld obtain the ‘‘expected” oxygeréiggn‘?;{ﬁgs
modlfxelc}]éng)(;xa ?given body weight. The two oxygen consump
tion va

(registered and corrected) are listed in Fig. 2.

En 1 [ Registered values
S’ B Expected values

E 300

£ Fig. 2. — Correctio;} :)rf
3 | xXygen consumption
5200 == Idus idus L.

S 1004

g

| BS
3! Eil

-.- S.C
25°C 15°C

i f the body

i 2 i eliminated the mfluepce o v

i h?gfra(ft%f géoﬁgiglgéuﬁgvéﬁg ‘“‘real” dependence ratio of the metabo
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In order to avoid the development of g new rhythm, given that
the one established under natural conditiong was diminishing Wwith time
from the moment, the animals haq been placed a constant temperature,
Wwe devised a new brocedure [107. Specimens of Carassius auratys gibelio
Bloch, collecteq monthly from thejr hatural setting (under normal con-
ditions of life), were brought in the laboratory and left to accomodate (accli-
mation according to Fry, 1967 ) for at least four days (enough time for
transition from a lower to higher therma] level) to the experimenta]
temperature of 24.78°C + 0.90 kept constant the year round. All the
test specimeng used were Sexually imature g a5 to eliminate the reproduc-

tion factor which influenceg the metabolism heavily [2], [6], [17 1.
Table 2

Real oxygen consumption seasonal variation (““corrected”) jp Carassius auratys gibelio Bloch at
constant temperature

—_—
Registered )
bf(\iveragie ht |2Verage oxy- Body weight ofoe ecii:;(:l— Per cent
Month fotge ‘;ngc h |86 consump-|  exponent 3’ g ntion difference
o tion (ml b &vnp (%)
() 0,/kg/h) (ml Oy/kg/h)

Sept./66 23.52 251.53 0.860 244.93 +2.69
[ L 0950 . e R0 s 1 e TREDY

Oct. 24.12 254.36 0.860 244,01 +4.25
T —— | <0436 R SRS, s S e TS
Nov. 20.31 255.12 0.860 249.95 +2.07
e - <SS ST L s o= ol T 7L
Dec. 24.40 252.54 0.860 240.98 +4.80
——— S e 2R L S0
Feb./67 40.14 170.39 0.860 227.20 —25.01
e L 2080 e | TETRe N —
17. 287.1 ; '
March 73 87.10 0.860 254.85 _ | _+12.65
April 24.14 265.51 0.860 243.9¢ -+8.83
May 20.68 238.38 0.860 249,31 —4.38
5860 — e |
: 214, : [
June 18.49 56 n 0.860 253.21 15.30
July 22.54 245.58 0.860 246.35 =0,32
Aug, 17.69 i 257.45 0.860 249.93 +1.03
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processed statistically and the regres-
weight exponent): b = 0.860. Index ta
y for each batch as previously report-

1 the experimental data are
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< 3001
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seasonal
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Wi ACTH ON CARBOHYDRATE METAZI?EO;JISM
EEFEN THE INDIAN GARDEN LIZARD, 0ALO
i VERSICOLOR (DAUDIN)

By

D. M. DUBEWAR * and S. A. SURYAWANSHI

. L
idence suggesting the invo
h there is a large number of evi B gy nvol-
Alt}flmfi%gntélceéﬁtilcsoid ho%mones in the gontroll Osf icsml‘g?}gn Biednay
verr.lent.o aJoikilothermic animals [11] relatively 2?1 WL A OU lip
i hormones in reptiles [6], [12],' [20]. 3,, G0 ISy
role of thesa the blood glucose level in the lizard [lt ]’t[of ﬁver Aed e
SOI' m(tzria[sg, ]. Moreover, an increase in glycogen content
?'lht%la' gnake' Diadophis punctatus [10]. | s limsioegiy foiace
" *" tence of a pituitary-adrenal axis has 1(? i T
' T.llle e)iqu 6[2] Nopophyseoiomy o0 st lc'lgcp(lin Varanus monitor
IH1 ta?phci (’iie[ sr’lake,. Natriz piscator [16] l?nd F;lf] lfzzgle é s B ot
15 reas : i and Rangnekar ] i Ve any
B Doty e od ed lizard, Uroma .
o i oo ‘sugar level in hypophys_ectomlz‘ zar ’t ey
chang(? it %ﬁgi‘,figeg ] this study was carried out in ?;h%elliz z(L)rd e
hltlwadu?fdmtzs' of AOl‘H’O‘l' carbohydrate metabolism in
the effect ! Y

versicolor.

MATERIAL AND METHOD

ained
Ay ither sex were obtaine
; 2 ighing between 10—925 g of ei . # t 1aborat0ry
Allllln?lbco}\;l(iilg;‘lcrliil source and they were .acehmagzi?genzs; il
from_a{ Oeafor 2 week prior to their use in various exgmml S
golilgrlltlglslsfar as possible, to maintain the 3111.11?:’];21};1 ghemical Laboratory
o A h N° 1156, Frederi Py pKs line (0.8%,)
Mammalion ACTH (B'atc . tilian physiological sali /
lved in reptilia b ; sonal varia.-
Ltd., Copenhagen) disso 0 days. Since there is seasonal \
5 g/day) for 20 day 3 his lizard
i o ol sy S
10n 1n 3 - d injected wit .
a Is were used an Je ; ted in the
of hor : 300 a 2 .
Temp. 20 ) ; s 12.30L :
121’170m;ﬁ°8§ ngo?gfl’gtﬁggg t]:(le sta}i't of experiment in May was
11 ‘70D a'nd in October 11.45L : 12.55 D. { tal groups were slain
. imals from both control and experimenta bobta,ined i At
i 1A0n$11?1 820 days, respectively. Blood samples were
after y T'e
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rinized centrifuge tubes and blood glucose [18] and tissue glycogen [3]
were measured by employing standard methods. The excised adrenal
gland was weighed and fixed in Bouin’s fluid for histological preparation.
Cell and nuclear diameters of cortical tissue were measured by using lana-

meter (PZO, Poland). Dunnett’s procedure [19] was used for the deter-
mination of level of significance.

OBSERVATIONS

The adrenal weight and histology did not show any significant change
during winter. Although liver glycogen increased significantly after admi-
nistration of ACTH, blood glucose remained unaffected (Table 1).

In contrast to this, weight of adrenal, histology and physiological
parameters showed conspicuous changes in summer. Though the body
weight was not affected significantly, adrenal glands showed an increase
in the weight. Both cell and nuclear diameters of cortical tissue were incre-
ased significantly, however, chromaffin tissue remained unchanged. Phy-
siological parameters, liver glycogen and blood glucose levels, were ele-
vated significantly after 10 and 20 days, while muscle glycogen did not
show any change (Table 1).

DISCUSSION

In the present study mammalian ACTH (2 IU/100 g/day) has no
effect on body, weight and adrenal weight in the winter season, whereas
the same dose of ACTH resulted in an increase in the adrenal weight in
summer. These findings are similar to earlier observations made in lizards
[22] and snakes[17]. In contrast to the ability of ACTH to increase hepatic
glycogen in winter, no changes were observed in the blood glucose level
in the experiment conducted during winter season, while the same dose
of ACTH in summer showed a significant increase in hepatic glycogen and

blood sugar level. It appears that the action of ACTH requires a higher
environmental temperature.

Glycogenic action of ACTH upon the liver glycogen accompanied
with increased activity of the adrenal in this lizard is similar to mammals,
In mammals, ACTH elevates the circulating blood glucose level acting
via glucocorticoid [8] and increases the hepatic glycogen concentration
by gluconeogenesis [14].

The results of the present investigation suggest the existence of pitui-
tary-adrenal axis in Calotes and it appears that ACTH acts through the
adrenocorticosteroids, since the administration of ACTH produces hyper-
activity of the adrenal gland. These results are in good accord with the
earlier observations made in the reptilian species in which adrenocortico-
steroids increased the blood glucose [57,[71,[13] and led to glycogen depo-
sition [10]. Gist [6] also observed an increase in hepatic glycogen after
ACTH treatment along with an increase in adrenal weight during summer
season, but he did not measure the blood glucose level and hence, it is
difficult to know whether ACTH elevated liver glycogen concentration

D. M. DUBEWAR, S. A. SURYAWANSHT 2

Experimental

Summer

Control

Experimental

NOOoOoCOoOWOO

HH HH -H-H-H-H

o
NO O
OO ™= 0O D

Table 1
Winter

Control

Initial body wt (g)

% change in body wt
Adrenal wt (9% body wt)
Liver glycogen (mg/100 mg)
Muscle glycogen (mg/100 mg)
Blood glucose (mg/100 ml)
Cortical cell diameter (pm)
Cortical nuclear diameter (xm)

Etfeet of ACTH on body and adrenal weight, liver and musele glycogen, blood glucose and adrenal histology of the garden lizard, Calotes versicolor
of

Duration

10 days

% change in body wt
Adrenal wt (9% body wt)
Cortical nuclear diameter (pm)

Muscle glycogen (mg/100 mg)

Liver glycogen (mg/100 mg)
Blood glucose (mg/100 ml)
Cortical cell diameter (pm)

Initial body wt (g)

Five animals were used in each experiment,
NS

*
** D = 0.05,

20 days
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With g concomitant increage in blood glucose level ip Caiman sclerops.
In contrast to these results Coulson ang Hernandey [5] did not observe
any measurable hyperglycemia a,fte_r ACTH treatment jn alligator. Thege

weak Pituitary adrena] axis in the alligator,

CONCLUSIONS

The effects of the administration of mammalign ACTH for 20 days
on carbohydrate metabolism in the garden lizard Culotes versicolor are
reported. Mammalian ACTH (2 IU/100 g/day) failed to produce any chan-
ges in Physiological barameters ang adrenal histology during winter but

cogen levels and algg altered adreng] histolog during summer. It seems
that the Mammalian ACTH manifests its action in reptiles at higher tem-
perature. Similarly the bresent investigation gives further Support to the
existence of the Dituitary adreng] axis in reptiles.

Acknowledgements, The authors are grateful to Dr, v, K. Thakare for broviding lahora-
tory  facilities,

REFERENCES

1. Brapsmaw S. D., 1975, Gen. Comp. Endocrinol., 25, 230—248. ;
2. CaLLARD L P., Cuax S. W, C., CaLLARD G. V., 1973, In Brain Pi[uilary-Aa'renal Inter-
1'c1alions]1ips, Korger, Basel. - .. . :
. Camrorr, N, V., LancLry R. W., Rog T. H., 1956, J. Biol, Chem., 220, 583593,
. CHouBy B., 1975, Zoo, Anz., 194, 35—41, ! : ;
. CouLson R, A HERNANDEZ, T., 1964, Bioclzemz‘siry of the Alligator, Louisiana State Uniy,
Press, Batop Rouge. Pt : :
- Gist D, H,, 1972, Gen. Comp. Endocrinol;, 19, 30gt
. Houssay B, A., PENmog J. G, 1960, Acta Endocrinol., 35, 313—323.
- IneLe D, J, 1, C. H.; Evans, H. M., 194, Endocrino.ogy, 39, 32, :
- Kasinatiax S., Basu S, 1., 1973, Acta morphologica Acad: Sci. Hung., 21, 271—979.
. Maugr M, J., HALE R, J,, SurEer, B., 1967, Amer, Zool,, 7, 717. .
- MarTin A, W., 1961, Comparatipe Physioloyy of Carbohydrate Metabolism in Heterothermic
Animals, Univ. of Washiugton Press, N
12, MiLieg M. R., 1961, In Comparatipe Physiology of Carbohydrate Metabolism in the Hetere-
thermie Animais edited by Martin, A. W. Univ. of Washington Press, Seattle,
13. MiLLer M. R., \VURS’I“ER, D. H,, 1958, Endocrinology, 63, 191 —200. :
14, Purruips J, G., BELLAMY D., 1963, In Comparatipe Endvcrinology, edited by Euler, U.S.,
Heller, H., Academie Press, New York. ;
15, RaNeNEraAR B Vis PADGAONKAR A8, 1966, Indian J. Exp. Biol., 4, 226—227.
16. RANGNERAR Pi Ve PADGAONKAR A.=SH 1972, Acta Zoologica, 53, 1—17.
17. Scuarreg W. H,, 1933, Proc. Soe. Exp. Biol. Med., 30,-1363~1365.
18. Somogyr M., 1945, J. Biol. Chem., 160, 69—73, L i ’
19. StrLL R, G. D., Torrig J.°H, 1960, In Principles ang Procedures of Siaiislics, McGraw
Hill, New York, ” : i
20. SURYAWANSHT S. A, 1967, Ph, D, Thesis submitted to Nagpur Unjy. ;
21 SURYAWANS}H S. A, RANGNERAR Blivi 1974, . Inq. J. Exp. Biol., 12, '337—539,

O o

"‘cwcc\rm

e

22: WrighT A., CHEsTER JonEs I, 1975, J. Endocrinol'., 15, 8399,

THE THYMUS AND TH
MICAL CHANGES IN

Bé%%%% OF FEMALE AND NEWBORN RATS FOLLOWING

S

ADMINISTRATION OF AN ANABOLIC STEROID
TO MOTHER DURING PREGNANCY

BY

N. BUCUR and A.D. ABRAHAM

i 1adi y pplied

r chronic treatment with methyl-androstenediol (l\éacch;)égn\\rzzsa c?i gtics

o acut_e ¥ ct adult female and pregnant rats. The thymus an ]ulie M e
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The.rébare oﬁly few data in the Hterature about the effect of anabolic
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. 5 .

i i these steroids for elucidatin. tabolism of

B - ootion o d related substances influence the meta, e
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RaoLoIns, | : | .
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during pregnancy.

MATERIAL AND METHODS L
3—4 months :Sid female Wistar rats kept und‘erlsga{niial(;(i (é(;gdgg%]ﬁ
were us_e-d 30 animals were injected i.m. with 5 mg Madiol p

imals were treated per os
: 15 -M.B. Bucharest). Other 30 anima; e
i :Eoo tmlg(%o(sg :(L\)% 200 mg Madiol for 28 days. 20 prlegnant tf}izng}fl}(fls 3;(;}*)'
Wlt]%c E]Jd (zri%h the same dose after separation from ;n?l es CI(_‘CI)lIel o day),
gg?vﬁorg rats were killed at the 21th %ay aftﬁz {11011"53 e o e
moved quickly and weighed. 2
theofg);ggnwa‘gefieetleairrﬁ?ned u%ing Klimov’s H%let];%d [g(}nzggtrglﬁonblgfcogzg
o i ] ry’ ique [10]. The )
B o o i nobgomery isostyer(fax]zls%s we[re measured by the radiochroma-

B, orol nd e rate Of2b —1C-acetate as precursor injected i.p. 1 hour

terol was made on Silicagel Foeq
ey Merck (Darmstadt). The spe-

tographic method using st
killing. The isolation of fr loles
gﬁf’(ﬁ)ése (01.2 mgm thickness) purchased from E.
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cific radioactivity of lipids and proteins was determined with the aid of

a ‘‘Betaszint” Liquid Secintillation Spectrometer BF-5003 a5 described
earlier [3]. v

RESULTS

The acute treatment ( 3 days) with Madiol determined g significant
decrease of the thymus weight (—20.66% ; p < 0.05) of adult female rats.
Concomitantly the concentration of ascorbate and glycogen decreased
from 101.2 -+ 3.7 to 88.0 =+ 6.2 ug/100 mg wet tissue (13.05%, p < 0.05),

. respectively from 158.4 + 63 to 123.0 4 8.8 ©g/100 mg wet tissuo

(—18:99% :p < 0.01). At the same time g significant decrease of the gly-
cogen content in the spleen of adult female rats from 199.3 -+ 20.65 to
78.9 4 9.6 ug (—60.43%; p < 0.001) was observed.

After a prolonged ber os treatment with Madiol, no significant chan-
ges of absolute or relative weight of the thymus or the spleen of adult
female rats were observed. Madiol did not influence ascorbate or glycogen
content of the thymus and the spleen (Tables 1, 2), but significant modifi-

Table 1

Concentration of ascorbate in the thymus of adult female rats and of young rats horn
of Madiol treated mothers (.g per 100 mg wet tissue)

ADULT YOUNG
i Control Treated Control ' Treated

X 92.41 83.82 79.02 75.62
S.E. +4.00 +2.01 +2.87 +-4.66

n 8 6 8 7

DY - —~9.24 ~ | —430

P — > 0.25 - | >o05
X = arithmetical media; S.E. = standard €ITor; n = number

of experiments ;
D% = per cent difference hetween control and treated groups;
P = Student P,

Table 2

€oneentration of glycogen in the thymus and the spleen of adult female rats and young rats
born of Madiol treated mothers (g per 100 mg wet tissue)

ADULT FEMALES

0

THYMUS SPLEEN
Control l Treated Control Treated
X 136.1 114.8 211.9 226.8
S.E. +15.3 4+ 6.8 +10.8 + 9.9
n 11 11 9 9
DYy, — —15.67 - +17.03
P — >0.1 — >0.25
Lol D d - Al B0
YOUNG RATS
2 —_—_— ]
X 191.5 188.3 217.0 177.6
S.E. +10.9 +13.8 +10.2 +16.1
n 10 10 1 12
DY, - —1.69 - —18.13
P —_— > 0.5 - 01> P> 0.05
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WITH ALAR AND DISULFOTON

BY
RODICA GIURGEA *

Female Wistar rats aged 30 days were treated during 3 respecti\'ely.ﬁ montl_ls
 with Alar or Disulfoton, each in two doses. After a 3 months trreatment .\\'.lth 'Alar in
the small dose there appears a stress state in the thymus. The modlflca.txons_ in
thymus after a 6 months treatment are reduced, probably due to a habituation

phenomenon.

The application of an increased number of pesticides to plants and
animals has raised in the past few years numerous problems Qf their
action on the mammalian organism [2], [3], [4].

This determined us to investigate the action of two
and Disulfoton, insufficiently studied in this respect.

pesticides, Alar

" MATERIAL AND METHODS

Adult female Wistar rats, 30 days old, maintained under standard
conditions, were treated with pesticides for 3 and 6 months respectively,
as follows : with Alar (succinic acid 2,2 dimethyl hydrazide) a growth
inhibitor for plants, and Disulfoton (phosphorodithionic acid 0,0 diethyl
5 [2-(ethylthio) ethyl] ester), an organophosphorous pesticide.

For Alar the administered dose was 200 mg/kg body weight/day for
the small dose and 1000. mg/kg body weight/day for the high dose.

Disulfoton was given in a dose of 22 respectively 110 pg/kg body
‘weight/day. : | : ¢

"The administered doses were experimented after a preliminary deter-
mination of LD, for Alar, which was equivalent to 1000 mg/keg body
weight. From this quantity it was calculated 2% (Alar I) and 109, (Alar

II). For Disulfoton it has been calculated 1.Dj,, this be;ng equal to 2.2 mgy[lgg
body weight, from which it was calculated 1%, (Disulfoton I) and 5%
(Disulfoton II), respectively. Both substances were given in milk.

After decapitation, the following determinations were performed

~on the thymus : .W
— Fresh organ weight (TW);
— Total p1~3teins egntent (TP,), by the method of Gornall et al., [5];

— RNA and DNA content, by the spectrophotometric method of_ Spirin

= Glycz)gen content (G), after Montgomery [6].

* With the technical assistance of Maria Pop.
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RESULTS AND DISCUSSIONS

The results were expressed as percentages against the mean values
of the control. Student’s 67 test was used to estimate the statistical sig-
nificance of differences (Table 1).

the toxicity of the two pesticides;

The first observation refers to
Alar ha while Disulfoton has a high one [11].

s a very low toxicity,
Never dose of Alar given daily for 3 months induces

theless the small
involutive phenomena in the thymus. So the thymus weight decreases
(p < 0.01) an 2%

with 25% d the glycogen content increases with 2
(p < 0.01) in comparison with the control group.
The increase of the glycogen content in a lymph organ which involutes
under the action of different stress factors is a known phenomenon [8], [9].
However, in the high dose group the modifications are in the same

sense but substantially milder.
For Disulfoton in both doses the glycogen content in thymus is

significantly decreased.
. In what concerns the variation of the thymic proteins after a 3
months treatment there is a decrease only after high doses of both sub-

stances.

A common phenomenon in all groups is a significant RNA decrease
that may be due to an activity inhibition of the RNA-polymerase in thy-
mus [1]. The increase of the DNA content after a 3 months treatment with
Disulfoton is difficult to interprete.

2 6 months treatment, the

Another observation can be made : After
difications and these are generally of

mus presents very reduced mo

than after 3 months. This may be due to an accomodation
vention of the age of animals is also very likely.
d about habituation phenomena

thy
inverse sense
process, but the inter
Popov [7] in a recent paper has reporte
ith some pesticides. .

s is difficult to establish. It is

after treatment w
The way of action of these substance
y on the thymus and not

however very presumably that they act directl
" oia the adrenals, as the ascorbic acid content of the latter has been found
" {0 be increased in all the treated groups [11].
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' OHANGES OF NUCLEIC ACID AND PROTEIN
METABOLISM OF THE THYMUS AND THE LIVER
BY X-TRRADIATED A2G MICE AFTER TREATMENT
WITH MADIOT,

e
BY

baen
LAY

Basae

11 ‘ STEFANIA MANCIULEA, MARIA BORSA and A. D. ABRAHAM

Male A2G mice were irradiated with 200 R or pretreated with Madiol and irra-
diated. After 1 or 14 days the animals were killed, and DNA, RNA and protein
concentration of the thymus and the liver were measured. Concomitantly the rate
~ of incorporation of 1IC into proteins from 2-14C-acetate was determined.
/ / The results obtained showed a radioprotector effect of Madiol especialiy on the
u“ thymus level, where the stimulation of recovery systems was observed.
l;n;-
G .
= Recent findings have shown that ionizing radiations cause irre-
versible changes in the animal organism. Radioprotectors are known as
chemical substances which have the capacity to prevent or decrease the
effect of radiation energy. A great number of radioprotectors (about
15 000) have been discovered and studied, but most of them exerted
toxic effects in the doses administered [67 [7].
~In this paper, we have studied the action of a nontoxic drug, Madiol,
which is an anabolizing steroid [4], [10]. This steroid exerts a proteins
anabolic effect and concomitantly lymphotropic actions on the level of

- the thymus and small intestine [5].

It is worth mentioning that the thymus and the liver must be regard-
ed as ‘‘target-organs” for steroid hormones, containing specific receptors
for androgen steroids [2], [4], [12].

50y

MATERIAL AND METHODS

.~ Male A2G mice weighing 30 —40 g were kept under standard condi-
tions and with food and water ad libitum. Madiol (17-B-methyl-and-rosta-
5-ene 3-«,17«-diol) (Biofarm, Bucharest) was administered per os through
30 days in a total dose of 30 mg (per 100 g b.w.). Animals were irradiated
With 200 R (with the aid of a radiotherapeutical apparatus type TUR,
180 kV, 10 mA, 1 mm Cu-filter, focus-skin distance of 40 em).

. The groups of animals were: control group (N), Madiol-treated
group (M), irradiated group killed 1 day after exposure (IR-1d) and after
14 days (IR-14d). Other groups were pretreated with Madiol and irradi-
ated and killed after 1 day (M-IR-1d) and 14 days (M-IR-14d) of exposure.
It was determined the concentration of DNA and RNA in the thymus [1]
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and protein concentration showed no modificat

@ significant increage of the rate of conversion
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and in the liver [14], and the concentration of
incorporation of radiocarbon from 2-14C-acetat

(]
1 hr before killing) was measured with the aid of g Liquid Scintillatioy
Spectrometer type Betaszint BF-5003

RESULTS AND DISCUSSION

Treatment with Madiol determined a significant decr
RNA concentration in the thymus (Fig, 1). RNA/DN A ra;
suggesting a diminution of DNA concentration, which

ease of DN A and
tio has increaseq
is probably in

264 Fig. 1. — Changes of the
concentration  of DNA
and RNA in the thymus of
Madiol-treated mice (M),
irradiated mice (1) and
Madiol-pretreated and ir-
radiated mice (2) as against
the control (N).

i
2

-

DNAlpg/mg)
RNA {ug/mg]

Ut
i

relation with the release or destruction of smafl lymphocytes in the thymic
cortex. Irradiation hag caused same effects on the thymus level (Fig. 1)
demonstrated by other authors too (8], [9], [16].

Administration of Madiol to irradiated mice
(M-IR-1d) caused no significant changes in com
group, but the concentration of nucleic acids was
levels by the IR-14q and M-TR-144 groups.

Our results concerning the rate of incorporation of radiocarbon
from 2-1C-acetate into thymic proteins confirmed that regeneration pro-
cesses take place after administration of Madiol, The specific radioacti-
Vity of proteing increased by the IR-1d group (1247 + 101 DPM

p
100 mg proteins) and the M-IR-1d group (1002 + 93 DPM) as against

the control group (497 4- 36 DPM); a decrease of Specific radioactivity

by the IR-144d group (624 4 125 DPM) and g significant increase by the
M-IR-14d group (1646 -~ 146 DPM : 2 < 0.001) were observed.

)
In the liver, which is considered an organ relatively radioresistant,
tion or after treatment

no significant changes were observed after irradia
with Madiol and irradiation ( ig. 2). The results concerning DNA, RNA
ions after exposure to

rast with thege results

of acetate into proteing
Was observed in the cage of IR-1d and M-TR-14 groups (+529% respec-

tively 70.749,), as against the control (N). By the groups IR-14-d and

after 1 day of exposure
parison with the IR-1d
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I’EFFET DE LA LEUCOTROPHINE
SUR LE REPEUPLEMENT DE LA RATE

EC DES CELLULES FONCTIONNELLES CHEZ
LES SOURIS IRRADIEES

PAR

RIA SENA CRIVII, Z. URAY, MONICA CRISAN et ROZALIA AJTAIL

sing the migration inhibition test in vilro in irradiated mice we have shown the
crease of migration capacity of cells in the splenic explant and the lack of
gration inhibition factor (MIF).

he animals treated with leucotrophine 6 days after irradiation exhibit the repopu-
tion of the spleen with functional cells, as shown by the increase of migra-
)n capacity and the presence of the migration inhibition factor.

The behaviour of irradiated and leucotrophine treated animals was similar with
hat of control nonirradiated and treated animals.

e test de I’inhibition de la migration des leucocytes est souvent
employé pour la détection de I'immunité cellulaire chez ’homme et cheg,

nimaux. Ainsi, il est appliqué dans Détude de I’hypersensibilité
dée [3], [6], Pautoimmunité [1], Pimmunité antitumorale [9], lim-
anité de transplant.

- Certains auteurs ont trouvé que les différents extraits du thymus
i effet stimulateur sur la lympho-leucoérythropoiése et sur ’immu-
[7], [13]. Des études récentes viennent de montrer que la leucotro-
, extrait protéique du thymus, a un effet radioprotecteur et sti-
teur sur la leucoérythropoiese [2], [11]. Sur la base de ces données,
avons utilisé le test de I’inhibition directe de la migration des cellules
éniques pour obtenir des indications cytophysiologiques sur les élé-
8 cellulaires impliqués dans ce procés, & la suite d’un traitement des
ris irradiées avec de la leucotrophine. :

MATERIEL ET METHODE

.~ Nous avons effectué les expériences sur des souris DBA, femelles,
P'un poids de 20 4- 1 g, soumises & un régime standard.
animaux ont été partagés en 4 lots :
(a) témoins non traités
(b) témoins traités
(c) irradiés non traités
(d) irradiés traités.
~ Lirradiation a été effectuée en boites spéeiales de plastique sous
1 appareil de radiothérapie TUR-I (180 kv, 10 mA, filtre 1 Cu, DEP =

V. ROUM. BIOL. — BIOL. ANIM., TOME 24, N° 1, P. 67—72, BUCAREST, 1979




68 MARIA SENA CRIVII et al.

= 40 cm, débit 23 R/min), la dose totale étant de 400 radiations gamma, &
avec 0,2 ml leuco-

Aprés Dirradiation les animaux ont été injectés i.p.
trophine (coresp. & 50 mg de glande fraiche), pendant 6 jours. Trois jours
apres, les animaux ont été sacrifiés.

Le test de I'inhibition directe de la migration a été effectué d’apres
la méthode de Sandru G. [12]. On a employé le milien de culture IC-65,

enrichi en sérum homologue inactivé & 56°C, 30 minutes, des antibiotiques
et de la leucotrophine en concentration de 250 pg/ml.

Aprés la projection des surfaces de migration sur papier Watt-

man 1, avee un microscope MC-1, les résultats exprimés en mg ont été
caleulés pour leur signification statistique par le test «t» de Student.
L’index de la migration a été caleulé d’aprés la formule suivante :

surface de migration dy témoin

sur face de migration en présence de la leucotro bhine
IM=1000¢ == 0 e allil 1 : I

La positivité du MIF commence pour IM < 809,.

On a introduit également le coefficient de corrélation qui peut
nous montrer si les deux phénoménes observés (la migration et 1'inhi-
bition de Ia migration) sont interdépendants.

RESULTATS ET DISCUSSIONS

1 et 2.

Le tableau 1 montre que les témoins non traités ont une moyenne
des surfaces de migration de x — 159,69 mg et Dindex de migration
IM = 103,349, n’indique aucune influence significative (p > 0,05) si
la leucotrophine est ajoutée au milieu de culture.

Les témoins traités Pendant six jours ont une moyenne de 160,99 mg
et IM = 68,99, ce qui peut indiquer que le facteur de Pinhibition de la
migration (MIF) a été séerété, clest-a-dire qu’il s’agit d’une réponse lympho-
cytaire splénique (p < 0,02).

Les souris irradiées et non traitées présentaient des surfaces de migra-
tion diminuées, ¥ — 53,99 mg, ce qui montre une déplétion en cellules
migratoires et/ou le baissement de Ia capacité physique de migration
De plus, chez ceg animaux D’inhibition de la migration n’est
Sente (X = 56,83, IM — 107,49%, p> 0,5).

Les cellules spléniques des animaux irradiés et traités & la leuco-
trophine présentent une capacité de migration augmentée x—11 9,72, ainsi
que la séerétion de la lymphokine respective (IM = 60,78%, p < 0,01),
qui est mise en évidence par la présence de ’inhibition.,

Ce phénomeéne peut étre mieux étudié si on calcule les coefficients
de corrélation entre les suifaces de migration en absence et en présence
de la [, ainsi que Paspect de la pente de régression linéaire. De cette mani-
€re nous avons obtenu des coefficients de corrélation trag prés de 1 (0,91 —

dénote Dinterdépendance entre les deux phénomeénes.

pas pré-

Les résultats obtenus sont présentés dans le tableau 1 et les figures

e

La moyenne de la migration,

Tableau 1

E
LEUCOTROPHINE ET REPEUPLEMENT DE LA RAT

Pindex de migration (IM), le coefficient de corrélation et la pente
: de regression

69 |

i i ici de corré-
de la migra- | I’index de |Le coefficient
o moya}f?gn i migration lation «r» etla pente
GEoUrE : (IM) de régression
- Sans L 1 Avec LL
‘ = 0,975
ins non 215,83 * 925,50 1%3,% r
L 215,00 192,00 : e
i 86,66 102,66 118,46  |(p e
O 102,33 108,25 105,78 . |y.= 0,847 x+ 25,
178,66 176,33 98.69
- X X = 103,34
X — 159,60 |X — 160,94 |X E
ES:i27,63 ES= 424,08 [ES=+4,77
t=0034 |p>05
- 70,94 | = 0,964
i 197,33 140,00 94
gl olns 188,00 131,66 73,23 (P—<00’7(‘)318)x o
i 145,33 97,00 g7 [y =0,
' A la leucotrop e e 2’70
(m = 5) 145,66 91,33 6270
5% X = X = 68,90
X=160,99 [X=111,06 |X=68,
Es: 113,40 |[ES= +10,26 |[ES=+1,94
t = 2,96 p < 0,02
= 0,99
50,66 104,82 [r =0,
: Irrat(liés g ig'gg 45,00 igg,g p < 0,001
traités 3 T ’ ,
o gg'gg 44,66 11451 |y = 0,822 x + 12,436
80,33 77.66 96,67
75,33 76,00 100,88
X X X = 107,49
X=53,99 |X = 56,83
Esz 1841 |[ES—=46,98 |ES = 13,88
t = 0,28 p> 0,5 o
= 0,907
48,33 B0l 0
" e 53,33 ggqg (@ < 0,01)
raites 5 91’33 :
e 12388 75,33 51,24 y = 0,574 x+ 4,065
phlies 131,66 84,33 6;,23
e 133,33 83,33 62,
X X = X = 60,78
X = 119,72 |X = 60,78
ES—+11,49 [ES=+7,26 |ES = +2,20
t = 3,04 p < 0,01

p RET, 5 ;
R chaque valeur représel’lte la moyenne pour 3 surfaces de mlgration N X—Ila moyenne
q
ES — I’erreur Standard;

| i ; it ’ tro-
La figure 2 nous montre que chez les animaux non traités 2 la. leuco

hine les pentes de régression sont paralléles et disposées sous un '
Phine les

de 22 40°.
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Au cas des animaux- traités le coefficient de corrélation est sta-
¢s la pente de régression on peut

iquement significatif, mais d’apr
pondent plus fortement au traite-

server que les animaux traités ré
ent (X = 29° p < 0,01) que les animaux non irradiés (& = 36°,

< 0,02). :
]’Basés sur les données de la littérature nous pouvons supposer que
ugmentation de la surface de migration peut étre provoquée par I’aug-
mentation du nombre de cellules migratoires d’une part et par 1’aug-

entation de leur capacité physique de migration d’autre part.
8 données avec celles de Ridulescu et

Nous pouvons corréler no
nt constaté dans la rate des souris irra-

i f,éd]lab. [11] et Uray [14], qui o

diées une déplétion lymphocytaire accentuée, qui a comme suite la dimi-
; estompation

nution et méme la disparition des follicules lymphoides et I’

de la structure caractéristique de I’organe. Ces animaux présentent une
1 (33,809 de la valeur du témoin). Le traite-
‘ment & L apporte la restauration partielle du follicule lymphoide et dans
la poulpe rouge on voit de nouveau les lymphocytes ; en méme temps
on observe la présence de centres de myélopoisse et érythropoiése. Kiri-
“cuta et collab. [2] et Coucourde [4] ont montré que la L a une action anti-

leucopénique chez les malades.
La présence de inhibition de la migration est une preuve que le

MIF a été élaboré par les lymphocytes venus pour le repeuplement de
la rate des animaux irradiés. Ainsi, sous Paspect de ’immunité cellulaire
le test de I’inhibition directe de la migration peut indiquer la fonction-
nalité des cellules impliquées, ¢’est-a-dire les granulocytes et les macro-
phages comme des éléments migratoires, dune part, et les lymphocytes
autre part.

comme des éléments qui produisent le MIF, d’
galement que la leucotrophine, tout comme la thymo-

On connait é
sine, [10] [7] stimule chez les cancéreux et chez les adultes normaux leg
T, et que la thymostérine [5] stimule les Iymphocytes B

lymphocytes
chez les souris thymectomisées 3 la naissance.

CONCLUSIONS

Par le test de I’inhibition directe de la migration des cellules splé-

niques nous avons constaté :
— laugmentation des surfaces de migration chez les souris irra-

dides et traitées & la leucotrophine :
— la présence de l’inhibition de la migration chez les souris irra-

et traitées; _
— ces données peuvent étre interprétées commes des épreuves en
ce qui concerne effet de la leucotrophine sur le repeuplement de la rate
des souris irradiées avec des cellules fonctionnelles.

dides
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DIFICATIONS MBTABOLIQUES DU CERVEAU
BS RATS BLANCS APRBS L'BTABLISSEMENT
- D’'UN COMPORTEMENT D’EVITEMENT

PAR

M. POP et A. D. ABRAHAM

» ; iflcalionen ain ite rats, after stabilization of an avoi-
Metab?zllliazﬁlgg;flgf)trlr‘:: :né?ag:flibmm :sf»wlzgg determinl;d in tl}e' brain of white rats
e 18 days of systetiaill training -on an avoidance conditioned reflex.

gtor 10- adys 12 sgowed e ls, an increased amount of labeled acetate
gondltlon’fedrﬁl roteins, fats a soluble substances of the supernatant fluid
mcorptl))ra' tiss1]1?e A co;rélét put into evidence between the acetate incor-
g the ra;ﬁ b proteins ate of stabilization of reflexes. f\n analo-
ggflztlctz)rll‘relation with the incor n into brains lipids was uncertain.

Institut Oncologique
Cluj-Napoca

erveux central entrainent des modifi-
~des neurones et des synapses [3]
 sont particuliérement importantes en
émoire. On cite souvent les implica-

 protéines cérébrales dans les méea-
[11] [12] [14] [16] [17]. D’autres
ral sont également signalées en rap-
- [13] [16] [17] [18] [23]. -
ge (1972), de Kazakhashvili (1974
‘Segal et Mats (1978) [14][20] [21]
taboliques des structures cérébrales
la premiére étape de 'apprentis
nombre plus grand d’erreurs e
modifications électriques de I’hip
des chats marquent cette étap

Les activations du
ations plastiques et mé¢
1 (5] [9] [15]. Ces mo
elation avec ’appren
ions de la synthése de
yismes de la mémoire il
modifications d’un cara
ort avec ’apprentissag
Les recherches d
Shumskaya et Korochk
nt établi que les ac
ippocampiques s_ox.ltrp_
sage des rats. Vraise
sont la cause [14]. De
pocampe pendant le
L] [7]. -
Le but de nos
métaboliques du cerv
(automatisation des ré
les éventuelles corréla

~d’établir certaines modifica,tioﬁs;
cs ‘aprés 1’établissement comp_le
nportement d’évitement et de sas]
rformances individuelles des rats

METHODES

Nos investigati 12 rats blancs & de 200—220 g
Six rats ont été entr
conditionnés pendant

~ sonnette dont 1’actio

lus conditionnel (SC) était un
ec le courant électrique envoy
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au plancher de la cage. I’intervalle entre les t ts étail :
durée Atotf%le ’?’une séance expérimentale d’une k?:ugre?hlt S
\pres 7 séances expérimentales (1h), le comportem "évite-
ment est stabilisé. Des entrainements gans),renforcelilent(;noilr;tétg %‘;itlﬁ-
suivis jusqu’au 10° jour en comptant deés le ler jour de nos expériences

Les rats ont été sacrifiés par décapitation et les cerveaux (sans cerveleﬂ
et lobes olfactlfS) ont été prélevés pour les analyses biochimiques.

. La technique consiste & comparer la radioactivité spécifique de
DPacétate 14Q dans les protéines, lipides et substances acidosolubles du sur-
nageant liquide du tissu cérébral apres injection intrapéritondale de
l’aeét@te 0, une heure avant la sacrification des animaux. On a évalué
la,.ragiloaptwlt.é spécifique des substances isolées par la technique de la
scmt'llllatlon liquide (Betaszint, BF — 5003). Les polypeptides libres
ont été déterminés par la méthode de Gornail et collab. [6].

RESULTATS ET DISCUSSIONS

Il résulte d’une premicre analyse que le tem stabilisati
réflexes conditionnés est tres différent Q(l‘,hez les d?serger;i:.bl(l}l;grlgg Sf:
tere de classification nous svons choisi le nombre total des séances néces-
saires pour aboutir & la stabilisation deg réponses (leur automatisation)
multipliés par le nombre des réponses positives de chaque individu

_ Les analyses biochimiques montrent une élévation du taux de
l’mcorporzytion de acétate radioactif dans leg protéines, lipides et sub-
:Jta)n(%e,s ac.ldos%ubles dut sutrnageant liquide du tissu céré,bml bar rapport

ux témoins. La concentration des pol ides 1i i
Rl \ polypeptides hbrevs est aussi aug-

Tableau 1

Modifications biochimiques dans les cerveaux des rats eonditionnés, par rapport aux témoins

Radioactivite lConcentrati.on Ra}d?o'activité Radioactivité
dusurnageant des polypeptldes spec1f1que des|spécifique des
DPM/lg tissu libres. micro protéines. lipides.

g/lg tissu DPM/100 mg (DPM/100 mg
: X = 391,6 X=2365 [X=2021 [X=7076
TEMOINS + 15,7 + 52 + 39,3 |+ 78,7
§ = 5433(3,72 X =19480 X —4080 [x = 757,2
b o1 121 sk 67,0 |+ 58,6
CONDITIONNES % + 38,84 % -+ 4,86 % + 70,49 |% 7,01
P < 0,001 P> 0,1 P < 0,02 P> 0,1

: Les.pésultats tendent & montrer ’existence d’une corrélation néga-
tive s1g1;1f19a1_31ve (r=0,79; p = 0,05) entre les variations des perf%r-
mances individuelles et le degré de Pincorporation de ’acétate dans les
protéines cérébrales des rats eonditionnés. L’existence d’une corrélation
positive suggére également 1’incorporation de Pacétate dans les lipides
mais elle n’est pas statistiquement significative pour le nombre d’individus’

étudiés (r = 0,56; p > 0,05).
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Toute une série d’expériences montre que la synthése de RNA et
des protéines dans I’hippocampe des rats conditionnés est liée surtout
a la premiere phase de I’élaboration d’un conditionnement ; les premiers
6—1T jours [14] [20], ou bien, méme la premiére séance d’un condition-
nement alimentaire [21]. Certains auteurs n’ont pas remarqué de modifi-
cations significatives du taux de 1’acétylcholinestérase et butyrylcholin-
estérase dans le cerveau des rats conditionnés, méme aprés 10 jours d’en-
trainement [13]. .

Nos résultats mettent en évidence certaines modifications méta-
boliques dans les cerveaux des rats aprés 10 jours d’entrainement en
un comportement d’évitement (3 —4 jours apres stabilisation compléte
des réflexes). les modifications montrent des variations individuelles
dont certaines sont en corrélation avec la vitesse de 1’acquisition des
réponses automatisées stables (sans aucun renforcement).

I’évidence de la corrélation négative entre les performances des
divers rats (vitesse d’acquisition des réponses conditionnées stables)
et 'incorporation de D'acétate dans les protéines du cerveau, constatée
dans nos expériences tient selon toute vraisemblance & 1’intensification
de la syntheése des protéines pendant la phase d’élaboration des réflexes
conditionnés dont la durée est différente d’un individu & D’autre. Plus

Y

Fig. 1. — Corrélation des
performances comporte-
mentales des rats blancs
avec I’incorporation de
I’acétate 14C. dans les pro-
téines (P) et lipides (L)
du cerveau. X = les per-
formances en ordre décrois-
sant ; Y = [Ulincorpora-
tion de l’acétate radioactif
dans les protéines et les
lipides cérébrales (courbe
de régression).

STy

X

2 4 6 8

la phase de stabilisation des réflexes est bréve, plus l’incorporation de
Pacétate dans les protéines cérébrales, enregistrée au bout de nos expé-
riences (10 jours), est relativement faible (fig. 1). -

Nos expériences ne permettent toutefois pas de conclure si les autres
modifications enregistrées ont la méme signification.
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En résumé, 'automatisation du comportement d’évitement des rats
blanes est accompagnée par certaines modifications biochimiques du cer-
vean. Une corrélation négative entrel’incorporation de lacétate 1jac_11oac’o1f
dans les protéines cérébrales et le degré d:as pel‘for{nances 1’ndn_r1d’uelles
a été enregistrée. Cette corrélation semble etl"e. due, 2 la duI_‘ee différente
de la phase d’élaboration des réflexes condltlopnes des dl‘{ers rats en
rapport avec le nombre total des séances d’entrainement (10 jours).
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THE CYTOGENETIC EFFECTS OF ETHIDIUM BROMIDE
(EB) IN VITRO AND IN VIVO

BY

LILIANA GEORGIAN and ZOLTAN LENGHEL

The in vifro and in vive treatments with ethidium bromide (EB) were performed
on the peripheral human blood cultures and respectively on the bone marrow
cells and Guerin Ty ascite cells of Wistar rats.

Corresponding to the drug administration during the last 2—6 hr before cell har-
vesting the chromosome crosshanding has been observed both in the in vitro and
in the in vivo treatments. The possible significance of these observations is dis-
cussed.

INTRODUCTION

Since the direct action of ethidium bromide (EB) on the nucleic
acids has been deseribed [1],[8], the possible genetic effect of this drug
has become of great interest. A clear chromosome crossbanding has been
observed in the mitotic chromosomes of the in vitro treated human and
mammalian cells [2],{4], and also in early meiotic prophase of the in
vivo treated Chinese hamster males [9]. Moreover, the continuous indue-
tion of chromatid lesions was described in the in vitro treatments, even
though the drug has been removed from the medium [5]. Also, the pre-
sence of EB significantly enhanced the mutagenic activity of methylme-
thanosulphonate in barley [6].

MATERIAL AND METHODS

The in vitro treatments with EB, 2; 5; 10 and 20 pg/ml were applied
to human lymphoeyte cultures. The drug was added for 24; 6; 4; and
2 hr before fixation in the 72 hr cultures. Colchicine treatment (5 pg/ml)
was followed by the hypotony with a KCl 0.75 p.c. solution in distilled
water for 12—14 minutes. Three successive fixations were performed in
a mixture of methanol-acetic acid, 3/1, for 30 minutes at 4°C. The flame
dried slides were coloured with Giemsa.

The in vivo treatments with BE, 10 pg/g.b.w., and respectively
20 pg/g.n.w., intraperitoneally administered were performed on the Wistar
rats bearing Ty Guerin ascite tumour 2,4 and 6 hrs before fixation. The
chromogsomes preparations from the bone marrow cells and from the ascite
cells have been obtained.

Colchicine treatment (5 wg/g.b.w.) for 90 minutes was followed
by hypotony with KCl 0.759% in distilled water, 35 minutes for the bone

REV. ROUM, BIOL. — BIOL, ANIM., TOME 24, N° 1, P. 7779, BUCAREST, 1979
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marrow cells and with distilled water 45 minutes for the ascite cells. The
fixations, slide obtaining and coloration were the same as for the blood
cultures cells. As in the in vivo experiments, in bone marrow cells and
in the ascitic cells, in the in vitro experiments chromosome observations
were also made in treatments of 2,4 and 6 hr before fixations without

colchicine, and also with colchicine.

RESULTS

In the in vitro experiments, the tested doses were 2.5 ; 5;10; 12.5 pg
BE/ml culture medium. These doses applied to 20 human blood cultures,
94 hrs before fixation did not induce any chromosome aberrations compa-
ratively to the 5 control cultures. The dose of 10 pg BE/ml applied for
2; 4; and 6 hrs before fixation in 15 blood cultures induced a clearly
drawing band-like sequence on the chromosomes with uncoiled, stretched

appearance of chromatid when colchicine was also supplied. The same doses

given at the same laps of time, without colehicine treatment induced the
arrest of the cell cycle at the prophase.

The in vivo treatments on Wistar rats were performed with doses
of 10 and 20 pg/g.b.w., intraperitoneally applied to 20 normal rats and
20 rats bearing Ty Guerin ascite for 2; 4 ; and 6 hrs before fixation. Similar
experiments have been made with and without colchicine treatment. As
in the in vitro experiments, in the bone marrow cells and in the ascite
cells stretched, decondensed chromosomes with the like-band sequence
of morphological differences along the chromatid have been observed.
In the experiments performed without colchicine treatment the cell cycle
inhibition at prophase was also observed.

DISCUSSIONS

Due to its interpolation on the DNA molecules ana aizo to its inhi-
bitory action on the DNA and RNA synthesis, ethidium bromide {(ZR)
could be able to affect the chromosomes by two ways : () by - attaching
itself to DNA molecule, it could structurally disturb the normal relation-
ship within the ehromosomal nucleo-protein complexes, and (b) by inhi-
biting the DNA dependent RNA synthesis, EB could prevent also the
synthesis of certain chromosome proteins, necessary for chromosome pre-
paration for mitosis. These two possible mechanisms were supposed as @
result of consecutive cytogenetic observations after the in vitro adminis-
tration of EB and other drugs, related by their action, on the mammalian

and human chromosomes [2]; [4].

Previous experiments on the plant Scilla stbirica [3] and on the
cultured Chinese hamster cells and human cells [4] had revealed the
appearance of R bands on the chromosomes congecutively to the EB treat-
ments. In our experiments the stretched appearance of metaphase chro-
mosomes might be due to the maintenance of a coiling degree correspond-
ing to the prophase, after the cell spindle breakage. Possibly this effect
is not the same on the whole length of chromosomes, thus inducing the

Fig. 1. — Metaphase from the ascite Guerin Ty in vivo treated with ethidium bromide (EB); the band-like differentiations

along the chromatids are evident.
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band-like differentiations along the chromosomes. The in vitro BUdR
induced crossbanding, considered by Zalkharov [11] to be the effect of
the differential action of the drug on the interphase DNA, could present
possible similarities with our own observations. The cell cycle arrest in
prophase observed by us as well in the 4 vifro and in the in vivo experi-
ments without colchicine could be the result of interfering with the syn-
thesis of certain chromosomal protein constituents, necessary for the normal
onset of mitosis [4]. Thus, the prophase arrest results from a defective
chromosome condensation induced by the physical interpolation of BE
in DNA molecules [7].

In our in vivo and in vitro experiments, the crossbanding was observ-
ed only in the 6; 4 and 2 hr treatments before cells harvesting, i.e. when
the drug has been added in the G, phase of the cell cycle. The fact that
the BE induced crossbanding was observed in vitro and in vivo in animals
from different species [3]; [4]; [5] in mitotic [4]; [6] and meiotic [9]
chromosomes in normal and neoplastic cells (in our own experiments)
provides an incontestable evidence for the general character of the phe-
nomenon. The observation that the in vitro BE addition continuously
induced chromatid lesions even though the drug was removed from the
medium [5] permits the supposition that the BE interaction with chro-
mosomal DNA also affects the normal behaviour of the genetic material.
All these observations lead us to the supposition of the same possible
correlations between the crossbanding, the physiology of the chromatine
and chromosome damaging susceptibility.
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SEASONAL VARIATIONS IN THE FEEDING ACTIVITY
OF THE MILLIPEDE IULUS SCANDINAVIUS (LATZEL)
IN NATURAL HABITAT *

BY

A. M. KHEIRALLAH

The faecal pellets produced by a population of ITulus scandinavius from natural
habitat showed that this millipede is most active in litter breakdown during
autumn. Feeding activity decreased in the other seasons but was more pronounced
in winter than in spring and summer. This variation in feeding activity is associat-
ed with temperature and precipitation of the Woodland.

1. INTRODUCTION

Variation in the activities of millipedes in the field has been studied
by Barlow [2], [3]. According to Barlow the physical factors of the envi-
ronment are more influential ones, however, other factors such as hiber-
nation and reproduction periodicity are probably primarily responsible
for the incidence of activity variation. Banerjee [1] noted an association
of locomotor activity with the breeding cycle in the millipedes he studied.

Asg far as I am aware no work has been performed on seasonal acti-
vity in feeding behaviour of millipedes in the field ; all the previous stu-
dies were made in the laboratory. The purpose of the present paper is
to examine the seasonal variations in the feeding activity of a population
of Tulus scandinavius in the field.

METHODS

Various stadia of Iulus scandinavius were collected by hand from
the grounds of mature sycamore-ash Woodland, Cheshire once each month
during 1964 and part of 1965, as near to the middle of the month as pos-
sible and two hours before sunset. Preliminary observations had shown
that the bulk of faecal pellets were produced during this twelve-hour
period. Each animal caught was immediately placed in a separate tube
lined with tap-water agar and closed with a cork, and in the laboratory
they were placed at a constant room temperature of 16°C and left to empty
the gut contents.

* The research was carried out within the Department of Zoology, University of Man-
chester, England
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Discrimination of the various stadia has been done according to
Blower and Gabbutt [5]. ALl the stadia of Iulus scandinavius are not
present at all times of the year [6]. In order to study the seasonal changes
in feeding activity all stadia were included which could be found in most
of the months of the year. Accordingly, adult male, eleventh stadium fe-
male, ninth stadium (males and females) and eighth stadium (males and
females) were taken.

RESULTS

Table 1 shows the monthly variation in the number of faecal pel-
lets produced by the various stadia. The largest number was produced
in September, October and November. Fig. 1 indicates the fluctuations
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Fig. 1. — (A) Monthly mean air temperature and precipitation of the Wood-
land. (B) Monthly variation in the mean number of faecal pellets produced
by the various stadia of ITulus scandinavius.

in the feeding activity of the various stadia as well as temperature and
precipitation means throughout the year. Feeding activity increased
during the autumn and fell off gradually on both sides of this optimum but
was more pronounced in winter than in spring and summer.

Table 1

Mean number of faécal pellets produced by the

various stadia of the miliipede Iulus scandinavius (Latzel) during differcnt months of the year. Monthly mean air temperalure and

total rainfall of the Woodland were also included
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The figures in brackets represent number of animals collected.

due to overwintering.

— indicates that no animals were found in the litter

Symbol / indicates that no animals of the given s

Symbol

g inte the next stadium or death of

during this time due to moultin
the animal.

tadium were present

83




48 A. M. KHEIRALLAH 4 SEASCHIAL FEEDING ACTIVITY OF IULUS SCANDINAVIUS$ 85

DISCUSSION REFERENCES

Barlow [2] found two peaks of locomotor activity during the year
for the millipede Tulus scondinavius, one in the spring and one in the au-
tumn. These periods of locomotor activity may have resulted from a
change in the climatic factors or from a change in the physiological state
of the animal associated with the assumption of reproductive conditions.
The feeding activity may be related to these two peaks of locomotor acti-
vity. Nevertheless, the results given in table 1 would indicate that the
sexed young and the adults exhibit only one peak of feeding during the
autumn months.

If the low feeding of the adults during spring is related to the mating
behaviour, one would get a peak of feeding in the sexed young.

. BanerJEE B., 1967 Oikos, 18, 141 —144,
Barrow C. A., 1957, Tijd. voor Entomologie, 100, 3, 349—426.
. Barrow C. A., 1958, Arch. Neerl. Zool., 13, 108—133.

. Brower J. G., 1955, Millipedes and centipedes as soil animals. in : Soil Zoology (ed. by
Kevan), p. 138—149,

3. BLowkr J. G., GaBsurT P. D., 1964, Proc. zool. Soc. London, 143, part I, 273 —284,
6. BLowrr J. G., 1970, J. Zool. Lond., 160, 455—496.

7. Kuemrarran A, M. 1966, Studies on the Feeding Behaviour of the Millipede Iulus seandi-
navius (Latzel, 1884), Manchester University, Ph. D. Thesis.
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Temperature may be one of the factors that has an effect on the Received October 10, 1978
feeding activity. This is reasonable if one considers the nature of changes Zoology Department
in temperature and precipitation during the year (Fig. 1). Seasonal changes Faculty of Science,
in temperature consist of long and steady trends, rising in spring to a Moharrem “Bey

. . g it y . Alexandria, Egqypt
maximum in summer and then falling to a minimum in winter. The low SRR e

feeding of the various stadia during winter months is perhaps related to
the temperature of the Woodland floor. In laboratory experiments con-
ducted by the author [7] on the effect of temperature on the rate of uptake
of food, feeding ceased at 3.5°C. The mean air temperature of the Wood-
land from December, 1964 to February, 1965 was 3.4°C (Table 1). In fact
the number of the various stadia collected during winter months was
very small to give reliable figures on the feeding activity but from the
evidence presented above temperature affected feeding during winter
months. The animals migrate into the soil to avoid the relatively cooler
surroundings of the litter layer. This is because the humus and soil layers
maintain higher temperatures than that of the litter |4]. Precipitation
shows also trends (Fig. 1), tending to be highest during summer months
and this is possibly one of the factors which affected feeding in summer.
It would appear from table 1 that temperature during the autumn is
higher than during the spring (average during autumn months (Septem-
ber, October and November) is 9.96°C and during spring months (March,
April and May) is 8.9°C. Although precipitation is almost the same during
spring and autumn (average 2.89 inches in the spring months and 2.8
inches in the autumn months), fluctuations in temperature are more
radical.

Apart from the climatic factors which affected feeding, it should
be mentioned that variation in the age of leaf litter available to the animal
in the field could also affect feeding. I. Scandinavius exhibit a prefe-
rence for leaves of different ages [7]. However, if the preference of the
animal to leaves is taken into consideration, it will be noticed that this
is insignificant during November and December. But more faecal pellets
were produced in November than in December and this variation must
be due to a difference in temperature. It appears that for the initiation
of a peak of feeding in a population of Tulus scandinavius in natural habitat
a higher temperature and moderate precipitation are necessary.

Acknowledgements. T am grateful to Mr. J. G. Blower, Reader in Ecology, Manchester

University for his valuable advice and much stimulating discussion during carrying this work.
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A SEX ATTRACTANT FOR AUTOGRAPHA (PLUSIA)
GAMMA L. MOTH

BY

I. GHIZDAVU % F. HODOSAN ** N, POPOVICI **, A. BOTAR ** and A, BARABAS**

In previous trials, made in apple orchards, the lures containing cis-7-dodecenyl-
acetate, added for enhancing the specificity of synthetic trans-8-frans-10-dode-
cadien-1-ol (the sex-pheromone of Laspeyresia pomonella L.), attracted adults of
the noctuid moth Autographa (Plusia) gamma L. Two experiments, made in the
1978 year by field screening, in an apple orchard and in a red clover field, de-
monstrated that cis-7-dodecenyl-acetate, and not {trans-8-trans-10-dodecadien-
1-ol, is the attractant for A. gamma L. moth. That this attraction is a sex-attrac-
tion was demonstrated by the fact that all the caught A. gamma L. moths, sexed
by genitalia, were males.

The Autographa (Plusia) gamma L. moth is an important polypha-
gous pest, damaging clover, cabbage, lettuce, sugar beet, bean, potato,
and even cereals and young fruit trees in the nurseries. Its larvae gnaw
the leaves of plants, generally at the edges of the limb or perforate it,
but in the course of hard attacks they devour all the limb, except the
nervures.

In Romania the species is bivoltine, its first flight period being
from May to the end of June, and the second from the middle of August
to the middle of September. The most damaging is the feeding activity
of the larvae of the first generation, in July [1], [6]. The pest is presently
kept under control by sprays with contact insecticides in the second half
of June and the first half of July, but the short residual activity of these
compounds (necessary because much of the damaged plants are vege-
tables which are consumed fresh) makes necessary the effective timing of
the sprays. This can be effected by the flight survey of the moth by sex-
attractant traps.

MATERIALS AND METHODS

Previous trials, made in apple orchards, showed that ATRAPOM I
(the first Romanian synthetic sex-pheromone for codling moth, Las-
peyresia pomonella 1.), containing irans-S-trans-10-dodecadien-1-ol, at-
tracted also adults of Hedya nubiferana Haw. moth (Fig. 1), while the
Pherocon™ CM caps, produced by Zoécon Corp. (USA), attracted only
the adults of L. pomonella L. moth (Fig. 2).

Consequently, it was tried to enhance the attraction specificity
of ATRAPOM I by adding to the lures other substances, possible inhi-
bitors of the Hedya nubiferana Haw. attraction. Among these substances
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il ¢is-7-dodecenyl-acetate (¢is-7-DDA) was tested, which demonstrated in Labie 1
i Switzerland inhibitory effects to the attraction of Hedya nubiferana Haw. Tho mumber of Laspeyresia pomoncila L, and Autographa gamma L. moths
‘ by tm7zs-8~tmns-10~dodecadien-l-01 [2]. Surprisingly, in the late summer canght in & sprayed orchard (Clnj-Napoea, June 21 — Auguse 19, 1918)
of the 1977 year we observed that in the traps baited with this mixture L. pomo-| A. gamma L. moths canght
were caught many adults of Autographa gamma 1.. moth (Fig. 3). ,{d’;a i e % of the |
Since in the literature [3], [4], [5], [7], the ¢is-7-DDA i indicated Substances and doses tested moths cggg;; maximum | 4168
as sex-pheromone or sex attractant for two tortricid, one gelechiid, one caught gatches
pyralid, and nine noctuid moths from the subfamily of Plussiinae: Tri-
choplusia ni Hiibner, Anagrapha falcifera Kirby, Chrysaspidia contexta {rans-8-trans-10-dodecadien-1-o1 i 5 0.0 0
Grote, Plusia aereoides Grote, Pseudoplusia includens Walker, Rachi- @ mg)
plusia ou Guénée, Autographa biloba Stephens, Autographa californica | {rans-8-trans-10-dodecadien-1-o]
Speyer, and Autographa ampla Walker, we Supposed that ¢is-7-DDA (1 mg) + cis-7-dodecenyl-acetate iy 25
may be a sex attractant also for Autographa gamma 1.. (belonging to the (0.25 mg) o =2 —
Same subfamily). trans-8-trans-10-dodecadien-1-ol
Subsequently, in the 1978 year, for catching 4. gamma 1., moths (1 mg) + cis-7-dodecenyl-acetate B4,
two field screening experiments weore made, one in a sprayed apple orchard, (0.5 mg) o 2 o e
using TAC-1M sticky traps, and one in 2 Sprayed red clover field, using " oo
TAC-4 sticky traps. The traps were baited with Iures containing {rans-8-. :ia,',’fg')s ‘j["c’;ﬁ_éf’dﬂgﬂiif,gi?;‘citﬁie
trans-10-dodecadien-1-ol, cis-7-dodecenyl-acetate, mixtures between these (1 mg) 14 30 s e
two Substances, and other two dodecenyl-acetates : the ¢18-8-DDA and 0 a5 67.0 25
the ¢is-9-DDA. For assuring equal catch conditions to all the traps, they cis-7-dodecenyl-acetate, (0.5 mg) g BRORT TGS W
were daily permuted circularly. The attractaqcy of the lures was egti. cis-7-dodecenyl-acetate (1 mg) 0 37 100.0 37
mated by the total number of moths caught in single traps.
cis-7-dodecenyl-acetate (2 mg) 0 32 86.4 L
RESULTS AND DISCUSSIONS cis-8-dodecenyl-acetate (1 mg) D O A e
eis-9-dodecenyl-acetate (1 mg) ! 0 0 6o o0
Table 1, containing the principal results of the first experiment,
indicates that the 4. gamma L. moths were caught only by the trape
baited with ¢is-T-DDA, alone or in mixture with trans-8-trans-10-dode- Table 2
cadien-1-ol (see also Figs. 4 and 5). The lures containing only trans-8- . i
trans-10-dodecadien-1-o] attracted only Laspeyresia pomonella L. and no The ““m“',;’:,;"(‘"ﬁf,',‘fﬁ';“,,iﬁf"g‘_ﬁ'z"a"’ih&%ﬁ.mns? i red clover
A, gamma 1. moths, and those containing mixtures of trans-8-trans-
10-dodecadien-1-01 with different amounts of cis-T-DDA attracted both Total | 70 of the Males
L. pomonella L. and 4. gamma L. moths (Fig. 5). At the same time, the Substances and doses tested catches [N caught
lures containing ¢is-8-DDA. and ¢is-9-DDA attracted no adults of either :
Lo EPECIOR. trans-8-trans-10-dodecadien-1-0l-(1 mg) 62 59.0 | 62
The results of the second experiment, contained in Table 2, confirm- -+ cis 7-dodecenyl-acetate-(0.5 mg)
ed the results of the tirst, and showed that the optimum dose for catch- 1-0l (1mg) 78 74.9 78
ing 4. gamma L. moths is 1 mg of ¢is-7 -DDA per lure. trans-8-trans-10-dodecadien-1-0l (1mg
+cis-7- dodecenyl-acetate (1 mg) i
The two tables show that the lures containing only ¢is-7-DDA 7 i 07
Wwere more attractant for 4. gamma L. moths than thoge containing mix- cis-T-dodecenyl-acetate (0.5 mg) 9 2
tures with tmns-s-tmns-lo-dodecadien-l-ol. Consequently, the attractant : 105 100.0 105
for 4. gamma 1. is undoubtedly the cis—7-dodeceny1~acet2;te, and not the oF itodscenyl-acstate: (1, ime) g
trans-8~mms~10-dodecadien~1-ol, nor the mixtures between two substances. cis-7-dodecenyl-acetate (2 mg) 80 83.9 )

In the mixtures, the tmns-S-tmns-lo-dodecadien-l-ol seems acting even
as an inhibitor for the attraction of A. gamma L. moths.
: hat all
The total catches of 4. gamma T.. moth obtained in the two experi- is undoubtedly a sex-attraction \};a?. demotfrt;::i%egs bze;igem ial‘ég. that a
ments indicated a good attractiveness of ¢is-7-DDA. That this attraction the caught moths, sexed by genitalia prepa :
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Octavian Udriste, Gena ancestrald si originea cancerului (Le géne ancestral et Porigine du
cancer). Editura stilntifics si enciclopedicd, Bucarest, 1978, 215 pages.

Le cancer a causé et provoque encore, non seulement de nombreuses victimes et de
trés amples recherches, mais aussi d’hypothéses et des conceptions nouvelles, qui enrichissent
la biologie et qui constituent des points de départ pour des voies nouvelles de recherches.
Le livre de Monsieur O. Udriste entre dans cette derniere catégorie.

L’auteur a formulé sa conception il y a plus de 15 ans. L’idée centrale de sa pensée
est que dans I’évolution de la Vie, on a commencé par I’obtention de I'énergie nécessaire aux
manifestations vitales par des réactions anaérobices, car Poxygene manquait dans I’ambiance
des premiers organismes. Le phénoméne qui dirigeait ces bremiéres manifestations de la Vie
était la glycolyse anaérobie. C’est seulement beaucoup plus tard (deux milliards d’années,
selon I'auteur) que ’apparition de Poxygéne dans le milicy de la Vie a permis aux organismes
de remplacer les réactions amaérobies par des réactions atrobies, donc par des phénomeénes
oxydatifs, beaucoup plus économiques et d’un rendement énergétique plus grand. Mais dans
le génome situé dans les acides nuclgiques (ADN et ARN) on trouve encore quelques génes
ancestraux qui étaient les déterminants deg réactions anaérobies. Dans certaines conditions les
facteurs extérieurs a la cellule peuvent arréter Pactivité des genes aérobies et laisser donc
libre 'activité des genes anaérobies. Par ce Phénomene Papparition du cancer est déclenchée,

Le livre de O. Udriste expose dans un premier chapitre les considérations qui 1’ont
conduit a cette double origine des réactions énergétiques, anaérobie d’abord, aérobie plus tard.
Dans les deux chapitres suivants il nous expose la vérification de cette conception, en analy-
sant I’énergétique du développement ontogénétique de I'homme et des animaux ; elle commence
toujours par des réactions anaérobies et ¢’est plus tard que ces réactions, d’un faible rendement,
sont remplacées par des réactions oxydatives, beaucoup plus rapides et plus économiques
pour I'organisme.

Le quatriéme chapitre, le plus étendu et le mieux argumenté par les recherches de I’au-
teur et par les informations bibliographiques, est consacré & la genése du cancer. Les cellules
cancéreuses se caractérisent par une simplification tres poussée de leur organisation, par la
perte de leur spécialisation et par la substitution des réactions oxydatives par des processus
anaérobies. Ce changement est di sang doute aux modifications qu’on constate dans la structure
de ’ADN, ol on a trouvé de nombreuses anomalies chromosomiales, ce qui confére a cette
cellule une autonomie nouvelle, qui lui donne la Possibilité de s’infiltrer dans tous les autres
tissus spécialisés des organes et de les remplacer en provoquant leur destruction. C’est Ie
cancer !

CG’est done aux génes ancestraux, qui se trouvaient dans chaque génome de nos cellules
normales, qu’on doit ce comportement aberrant qui aboutit au cancer. L’hypothése de O.Udriste
affirme que toutes les cellules normales de notre corps ont dans leur ADN, les causes pri-
mordiales qui peuvent déclencher le remplacement des réactions aérobies par des réactions anaé-
robies, qui peuvent donc déterminer Papparition du cancer dans n’importe quel tissu du corps.

Les génes aérobies (est-ce qu’on peut parler des génes aérobies ou anaérobies ?) peuvent
8tre inhibés par certaines substances chimiques (cancérigénes), par la présence de certains
virus (qui placent leur génome anaérobie a la Place de celui aérobie de 1a cellule ngrmale).
par des radiations lonisantes, par des enzymes aberrantes, par des antigénes néoplasiques, etc.
Plus de 100 Pages sont consacrées a ce probléme central de la théorie de O. Udriste, de la sub-
stitution des activités des genes aérobies par des génes anaérobies ancestraux.

Le livre de docteur O. Udriste apporte une perspective nouvelle sur la genése du cancer.
Elle est une hypothése roumaine et par cela je le recommande a I’attention des oncologues, des
généticiens, des médecins, des biologistes, a tous ceux qui s’occupent directement ou indirec-
tement de cette maladie terrible, dont on ne connait Pas compléiement les causes complexes.
Nous avons, selon Phypothése du docteur O. Udriste, en nous méme Ia cause qui peut déclen-
cher le remplacement deg réactions aérobies par des réactions anaérobies, Il faut maintenant
trouver les moyens d’empécher ce remplacement et de maintenir dans toutes les cellules de
notre corps la prédominance des réactions oxydatives, donc des brocessus aérobies. (Vest
une voie nouvelle d’éviter le cancer, si la théorie de O. Udriste s’avere juste. L’avenir nous
confirmera ou infirmera ce point de vue.

E. A. Pora
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