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SUR LES CARACTRRES SEXUELS SECONDAIRES

DE LA NYMPHE D

'ABROLOPHUS IACOBI

(ERYTHRAEIDAE) ET LEUR IMPORTANCE
TAXONOMIQUE

PAR

‘ Z. FEIDER ,!

The perigamic character of the nymph of Albrolophus iacobi n.sp. is described
at the level of the same organs as revealed in the adult. As far as the peri-
gamic character is concerned there are two types of nymphae, namely : ““paidi-
coperigamic’ and ‘‘synchronal perigamic’, with taxonomical importance.

Dans un autre article nous avons déerit I'adulte (3 et ?) de D’espéce
Abrolophus iacobi 0.8p. de la famille Erythracidge Robinea.u-Desvoidy,
1894 (3), qui est un acarien prédateur des pucerons des plantes. A cette
oceasion nous avons mis en évidence les caractéres sexuels secondaires

(caractéres périgamiques, D a v i

tashili, 1961) de Pespéce.

Dans le présent article nous décrivons la nymphe de la méme espeéce,
chez laquelle nous avons trouvé des caractéres périgamiques au niveau
des mémes organes que chez D’adulte.

Les dimensions, en microns,
bleau 1.

des nymphes sont notées dang le ta-

Tableau 1
Les dimensions, en microns, des nympheg @ dbrolophus iacobi

Organes n.Q - n.g Organes n.Q I n.g
Idiosome 650/475 | 550/350 | Pattes I 725 700
Gnathosome 165/100 | 200/150 11 470 460
Aréole 1 45/40 30/40 111 525 500
ASB 1 30 20 v 825 770
PSB I 150 135 | 1P 2545 2430
SB-SB 115 120 Tarse I 85/65 95/45
ASB 11 175 130 II 60 60
PSB II 25 25 111 60 65
Si1 10 12 v 75 60
S 11 12 10 | Tibia I 120 120
Aréole 11 25/25 25/15 11 95 115
Palpe 130/50 150/40 I11 120 85
Palpotarse 20/15 18/12 1Ay 180 150
Chélicére | 350 400 | Uropore 40/20 46/26

La nymphe est dépourvue d

‘orifice génital (fig. 1), fait auquel nous

attribuons une importance particuliére dans la caractérisation du groupe

Erythraeoidea. ;
REV. ROUM. BIOL.~BIOL. ANIM., TOME 25, No 1
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Z. FEIDER

Fig. 1. — TFace ventrale ; Fig. 4, D. Poils dorsaux, V. Poils ventraux ;
Fig. 9. — Extrémité du palpe; Fig. 10. I, Patte I, IV, Patte IV.
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Sur la partie dorsale de la nymphe on observe la créte métopique
dont Pextrémité antérieure est munie d’une aréole triangulaire, dont
les bords latéraux sont droits chez la nymphe Q (fig. 2) ou profondément

Fig. 2. — Aspidosome, nymphe 9.

excavés chez la nymphe & (fig. 3). Les aréoles des nymphes ressemblent
aux aréoles des sexes adultes. Les poils paracristaux (de tous cotés de
la créte métopique) sont en nombre de 14 paires chez la nymphe Q et
de huit paires chez la nymphe 3. De méme, les poils paracristaux des
adultes sont en nombre de 40 paires chez la 9 et de 49 chez le 8. Le dia-
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metre de la cornée est plus grand chez la nymphe & et chez le 3. Les poils
de lidiosome des nymphes ont 3—4 barbules et le rachis plus fort & la
partie dorsale (fig. 4), comme chez les adultes.

Fig. 3. — Aspidosome, nymphe J.

Sur la face ventrale, I'uropore de la nymphe a une position termi-
nale et il est fermé par deux valves latérales, qui portent un nombre fixe
de poils selon le sexe, & savoir trois paires chez la nymphe Q (fig. 5) et
quatre paires chez la nymphe & (fig. 6). De méme chez I’adulte le nombre
de poils uroporaux est fixé, ¢’est-a-dire cing paires chez la Q et six paires
chez le 3. Comme chez le phalange Trombidia Feider, 1959 (1), il s’agit

CARACTERES SEXUELS SECONDAIRES DE LA NYMPHE ABROLOPHUS 7
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d’un uropore hétérouropore, différent chez les deux sexes, et du type
macrandre, c¢’est-a-dire plus riche en poils chez le male. D’aprés 1’uro-
pore on peut facilement reconnaitre le sexe de la nymphe ou de Padulte.

Sur la partie ventrale du gnathosome, I’hypostome porte dix paires
de poils chez la nymphe Q( fig. 7), tandis que chez la nymphe g il y a

Fig. 5. — Uropore, nymphe ¢; Fig. 6, Uropore, nymphe J.
Fig. 7. — Hypostome, nymphe ¢; Fig. 8, Hypostome, nymphe 3.

12 paires de poils (fig. 8). Chez l'adulte ’hypostome 9 est munie de
19 paires de poils, tandis que I’hypostome & a seulement 15 paires de poils.
Tant chez la nymphe @ que chez la @ adulte les poils apicaux internes
de 'hypostome sont émoussés, tandis que la nymphe & et le & ont les poils
apicaux aigus. Le palpotarse est muni de 11 paires de poils lisses chez les
nymphes (fig. 9) et de 21 paires de poils lisses chez les adultes.

Les pattes des nymphes, comme chez les adultes, portent des poils
plus longs a la partie dorsale, mais plus rares que sur la face ventrale
(fig. 10).
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Chez la nymphe d’Abrolophus iacobi, comme cheyz les nymphes des
autres espéces de la famille Erythraeidae, les caractéres périgamiques se
trouvent au niveau des mémes organes que chez les adultes. Ces carac-
téres chez la nymphe font leur apparition avant le développement de
Porifice génital et peuvent étre considérés comme des caractéres diffe-
rentiels précoces entre les deux sexes (paidicopérigamiques du grec
Tardixés = de Penfance). Le méme type de caractéres périgamiques se
trouve aussi chez les Izodidae Murray, 1877 (2), quoique au niveau des
autres organes que chez les Erythraeidae. Un cas contraire s’observe chez

les nymphes du phalange Trombidia Feider, 1959. Tci les caractores péri- .

gamiques de la nymphe font leur apparition simultanément avee Dorifice
génital et constituent un autre type de caracteéres périgamiques, caracteéres
synchronopérigamiques.

L’apparition précoce ou tardive des caracteéres périgamiques est
probablement sous Paction des facteurs génétiques, peut-étre sont-ils
sous l’action des génes réglateurs.

Le type périgamique constitue un nouvel criterium servant i carac-
tériser et a distinguer les taxons de rang supérieur. Nous citons un seul
exemple de la valeur taxonomique des caracteres périgamiques, associés
a d’autres caractéres tels le systeme respiratoire et la structure des chéli-
ceres, qui servent séparer les Erythraeidae du phalanx Trombidia.
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LES GENITALIA DES LEPIDOPTERES A L’APPUI
DE I’EVOLUTIONNISME
PAR

EUGEN V. NICULESCU

The author points out the importance of studying the genitalia of L.epidoplera
not only from the morphologic and taxonomic viewpoints, bul also as .fal' as
general biology is concerned. Various problems of evolutionism may be this way
elucidated. On the basis of this study, the author elaborated a new ?011cepl10}1
— a morphobiological one — on the species, also giving a new definition of this
latter. The possibility of speciation through hybridization was al'so !)1‘0\'0(1 and
a fine example of orthoselection is offered thus proving that C\"Oll'ltloll 1sﬂthe result
of a noninterrupted raw of fortuitous though ol‘ientedl mutations. Finally the
author proves that the geographical variation of genitalia str(_m'g'ly supports the
term of polytypical species, one of the most important acquisitions of modern
biology.

’

L’importance de 1'étude de genitalia chez lesq Lépi(‘lopy‘éres a ’K'itl’%é
beaucoup au cours des temps depul.s Ra.mbm: (1837 ) Jusqu’a nos jours.
Il n’est pas dépourvu d’intérét de faire un bref historique c’le ce pl_‘()blel}lg
qui nous montrera mieux les nouvelles valences de cette étude signalées
par nous ces derniéres années [11]—[13]. i Lo 1

Au début, ’examen des genit@lia satisfaisait seulement la cunomtve
du lépidoptériste désireux de connaitre ¢ les merv,ellles » de 1'@ nature ex-
primées dans les structures microscopiques gle lappareﬂ genlt,al. L’ex-
tase augmentait pour chaque observateur au fur Ie.t a mesure qu’augmen-
tait aussi le nombre des espéces disséq\uéesl. L’étude était tout mmple—
ment morphologique et théorique. C’est & peine vers la fin du XIXC sxecle
qu’apparut la valeur taxonomique dg cette étude, quand les‘ lepldoptei
ristes commencerent & appliquer « pratiquement » les recherches purement
morphologiques a 1’étude taxonomique d’un groupe. .

L’importance de ces études pour la taxonomie augmentait sans
cesse pendant le XX siecle. Toutefois les Isc.epthues et les' ¢ 1'(»>fra§'vta.1re's »
étaient nombreux. Beaucoup de lépidoptéristes des Prelnleres'dec,enples
du XX siecle ignoraient totalem.ent. Pétude des g,en'ltaha, et certains epmc:nt
catégoriquement réfractaires. Ainsi, le. grand lépidoptériste fm}lga.ls ’Lh.
Oberthiir écrivait en 1904 : « Les genitalia ont comme caractére spéci-
fique la méme valeur que tous leg autll'egx' ca_ra.‘cte,r‘es, mais rien de.plus ».
Cette opinion erronée a persisté, inaltérée, jusqu’a nos jours, .Lijru(nquTe le
contraire ait été démontré par un grand nombre de lel)ldol)pel'lstes. I\ou.s
avons prouvé [10], [11], [12], [15] que la valeur taxonqmlque de.s'_ geny
talia dépasse de beaucoup celle de tous les autres caracteres ce qui nous
a déterminé & considérer armure génitale comme un « phénomene mor-
phologique ».

REV. ROUM. BIOL.-BIOL. ANIM., TOME 25, NO 1, P.9—12, BUCAREST, 1980
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[ )

,O’n a exprimé l'opinion, également erronée, selon laquelle D’étude
exageérée des genitalia aboutit & la conception typologique de 1’espéce!
Quoiqu’elle ne soit partagée par aucun lépidoptériste, toutefois pour
qu’elle ne soit pas reprise aussi par d’autres zoologistes, il faut préciser
que la conception typologique de I’espéce est une conception fixiste con-
sidérant D’espéce comme immuable, tandis que D’étude du « phénomene
morphologique » est par contre du plus pur évolutionnisme.

~ La méme idée a été exprimée aussi par le prof. Henri Descimon [3 ]
qui dit :

& \Oreationniste, le concept typologique est évidemment aussi fixiste :
les especes sont la une fois pour toutes, ccuvres du Créateur ou, pour les
athées, de la Nature — c’est ainsi». De méme M. Guillaumin et H. Des-
cimon [4] affirment : « A ’heure actuelle, le concept typologique est encore
appliqué, par les systématiciens qui considérent qu’s I’échelle du temps de
nos observations les espéces évoluent peu et paraissent stables ».

Bt maintenant montrons quelles sont les nouvelles valences de ce
phénomene.

1. En étudiant d’une part le critére biologique de I’isolement repro-
ductif et d’autre part la valeur taxonomique des genitalia, nous avons
constaté que le critere mixiologique est un bon critére d’espéce, mais par
contre qu’il est déficient comme critére interspéeifique, ¢’est-a-dire qu’il
ne nous aide pas du tout a délimiter les espéces entre elles et & les identi-
fier [15]. A cette fin ’armure génitale est un critére idéal 171, [91, [137, [14].

Vu que de nombreuses bonae species sont interfertiles (au lieu d’étre
interstériles comme postule le critére mixiologique), vu aussi le fait que
I'isolement des espéces n’est pas seulement biologique mais aussi mor-
phologique !, écologique, génétique, etc. nous avons considéré que le
critére d’espéce et interspécifique le meilleur n’était le critére biologique
mais le critére morpho-biologique [8],[9]. Cette nouvelle conception,
concrétisée dans une nouvelle définition sur Iespéce [8] a commencé
d’attirer Patention des spécialistes de I’étranger. Ainsi H. Sabariego [17]
dit dans un travail récent: « Nos referimos al criterio morfo-biologico
de tan general aceptation y elaborado por biologos de todo tiempo y de
todo et mundo, desde Linné a Niculescu ». Ainsi, I'étude des genitalia chez
les Lépidopteres nous a conduit & 1’élaboration d’un nouveau concept
d’espece.

2. En ce qui concerne I’étude, «exagérée» des genitalia, il faut
préciser gu’elle n’a aucun rapport avec la conception typologique.- Par
contre cette étude nous a montré que chez certaines espéces il y a dans
les genitalia une variation géographique Ainsi la notion d’espéce poly-
typique trouve son illustration et sa justification aussi dans 1’étude dé-
taillée des genitalia.

1 Cela est admis méme par E. Mayr [3] le promoteur du concept biologique de
Pespéce quand il dit: « L’isolement reproductif, les différences écologiques et la distinction
morphologique (notre soulignement) sont les trois propriétés les plus caractéristiques de D’es-
péce ». Toujours Mayr reconnait qu’il y a certaines espéces différenciées au point de vue mor-
phologique, mais ne sont pas encore isolées au point de vue reproductif. Mais les disciples
sont, parfois, plus orthodoxes que le maitre puisque I'un de ceux-ci dit catégoriquement :
« Nous ne pouvons affirmer que deux formes voisines sont devenues espéces distinctes que si
Pon constate isolement reproductif dans la nature ».
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3. L’étude de 'armure génitale chez Hurytides helios (Papilionidae)
comparativement a celle des especes I. telesilaus et E. protesilaus nous
a prouvé la possibilité d’une spéciation par hybridation — phénomene
contesté (chez les animaux) par E. Mayr [5]. Récemment C. Nagy a
affirmé dans un travail [6] que '« hybridation entre les espéces voisines
joue un réle important dans le processus de la spéciation chezles Hymé-
nopteres parasites ».

4. I’examen d’une grande série d’espéces dans le genre Papilio
[11], [14] nous a prouvé que ’armure génitale présente chez ces espéces,
un bel exemple d’orthosélection et que les sclérites dont il s’agit nous
montrent que les mutations qui les ont produit sont orientées (mutaiions
convergentes ). Létude minutieuse des genitalia chez les Papilionidae
evotiques [13] nous a toujours montré I’existence de mutations fortuites
(mutations divergentes ). Ainsi, nous avons établi que 1’Evolution est le ré-
sultat d’une suite ininterrompue de mutations fortuites et mutations orientées.

5. L’étude des genitalia chez les Papilionidae nous a conduit &
I’élaboration d’une nouvelle notion, celle de walence morphologique des
genres et des termes nouveaux euryvalent, oligovalent et stenovalent [12].

Par conséquent, ’étude de ’armure génitale est de la plus grande
portée scientifique non seulement pour la taxonomie et la phylogénie des
Lépidopteres, mais aussi pour la biologie générale en nous aidant a éclair-
cir divers problemes de I’Evolutionnisme. Nous sommes d’avis que ’iso-
lement morphologique des genitalia, différents d’une espéce & 1'autre,
est un phénomene réel dans la nature. Nous rappelons & cette occasion
que le phénomeéne de I’isolement morphologique a été entrevu aussi par
le savant E. Racovitza. Il écrit dans un de ses travaux ou il parle du réole
de P’isolement dans la spéciation [16]: « Le cas est autrement quand une
colonie de variants ou méme de non-variants, est isolée de ’espéce mére
géographiquement, par des obstacles physiques (montagnes, mers, ri-
vieres, déserts, etc.) ou physiologiquement par modification de appareil
copulateur ». Le « muséographe » 8’il sait« voir » et interpréter justement
ce qu’il a vu fait une bonne ceuvre évolutionniste, méme s’il étudie un
matériel mort. Est-ce que I’ceuvre des paléontologistes qui étudient seu-
lement du matériel mort et fossilisé n’est pas une @uvre évolutionniste ?

Mais la critique acerbe du critére morphologique est du domaine
du passé. Actuellement les adeptes du concept biologique cédent pas &
pas et sont de plus en plus conciliants. Probablement nos critiques les
ont-ils poussés a la médiation lorsque nous nous sommes montrés éton-
nés du fait qu’ils eritiquent vivement le critére morphologique quand ils
théorisent, mais 1’utilisent & profusion quand ils travaillent en taxono-
mistes !

Dans certains travaux récents on peut lire les lignes suivantes :
« L’isolement reproductif peut étre détecté le plus facilement chez les
oiseaux pendant qu’ils nichent, puis, chez une série de mammiféres,
insectes ou araignées. Chez d’autres groupes d’organismes, D’isolement
reproductif dans la nature est difficile ou méme impossible & constater
dans I’état actuel de nos connaissances. Pour ces groupes le systématicien,
méme s’il est adepte du concept biologique de I’espéce sera obligé dans
sa pratique taxonomique & délimiter les espéces ewclusivement selon les
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criteres morphologiques » (le soulignement est le notre). Mais ces « d’autres
groupes » représentent plus de 899% du total des espéces animales ! Si
plus de 989%, des espéces sont délimitées et identifides selon les critéres
morphologiques peut-on encore dire que le critére morphologique est
déficient et « vulnérable »? Voici done reconnue la justesse de nos idées
apres vingt annédes de « luttes ».

Notre point de vue est confirmé par P. Bindrescu [2] lorsqu’il
dit : « Dans beaucoup de cas il v a des différences morphologiques tran-
chantes entre les especes délimitées sur la base de Uisolement reproductif,
Les adeptes du concept biologique et ceux du concept typologique de
I’espéce reconnaissent dans la pratique courante les mémes espéces. Les
divergences apparaissent seulement dans le cas des especes jumelles et
celles polymorphes ». Vu que les espéces jumelles et polymorphes — ou
il y a des «divergences » — représentent une infime minorité Dégard
du reste des espéces ol les deux concepts sont « convergents » et ou le
critére morphologique est, enfin, admis, la conclusion logique qui
s’impose est donc la justesse de nos théses. Certainement cette «ré-
organisation » de la conception de certains biologistes contemporains
nous réjouit puisque la vérité scientifique a triomphé.
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LES ORGANES NEURO-HEMAUX PRRISYMPATHIQUES
DE GRYLLOTALPA-GRYLLOTALPA LATR.
APRES LA CONSERVATION IN VITRO

PAR

MARIA TEODORESCU, VIORICA TRANDABURU,
MARIA CALOIANU-TORDACHEL, A. SAFTOIU

This paper is a new contribution to the problem of lissue resistance during the
grafting and preservation in vilro. s

After 46 hours of preservation in vitro in a medium containing the hemolymph
of the insects the pieces of which were prelevated from, the perisympathetic
neurohemale organs keep their morphofunctionality : the perineurium is active
and in the nervous fibres the neurosecretion is transferred and eliminated, as
usual, in the interaxonal spaces. .

The axo-axonal relations as well as the axo-glial ones are not changed.

Pour Dlappréciation de la résistance tissulaire, nous avozls ‘_cem}
compte des critéres suivants : le maintien de la structure et .c}e 1 actlylte
du périneurium de 1’organe neuro-hémal — en tant que barriere sensible
intermédiaire entre le milieu de conservation et le tissu nerveux ; les as-
pects qui prouvent le maintien du transit normal interaxonal de la neuro-
séerétion et 1’élimination spéeifique des neurohormones ; les aspects qui
prouvent la conservation des rapports morphologiques normaux entre
les fibres nerveuses ainsi qu’entre les fibres nerveuses et les éléments
névrogliques [1], [3], [5], [6].

MATERIEL ET METHODE

En tant que milieu de conservation des organes _neuro-hémaux de
Gryllotalpa, nous avons utilisé méme l’hémolyl’n},)he. de, l’insecte de 1£Lqu(_31]e
on a prélevé les organes. L’hémolymphe a été c}ﬂuee avec une Soh,ltlon
physiologique (1 : 2) et sur le mélange on a ajouté une couche fine d An:l—
picylline. Dans ce milieu on a gardé le systéme nerveux avec le complexe
retrocérebral, pendant 48 heures. Dans ces expériences, les organes neuro-
hémaux situés sur le trajet des nerfs segmentaires ont gardeé in vitro des
rapports normaux avec le systéme nerveux et un e'ontact du‘e(_;t avec la
lymphe, ces conditions se rapprochant de celles in situ en ce qui concerne
les influences neuro-endocrines sur les organes neuro-henqu. Apres 48
heures on a effectué le fixage (pour la microscopie éleetromque) en glu-
taraldéhyde tamponnée, le post-fixage avec OsO, la déshydratation,
Pinclusion en araldite et la coloration apres Reynolds.

REV. ROUM. BIOL.-BIOL, ANIM,, TOME 25, NO 1, P.13-—17, BUCAREST, 1980
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RESULTATS ET DISCUSSIONS

fll Sous la neuriléme homogéne, non grossie aprés 48 heures de conser-
i vation, on a pu observer — tel que on avait déja remarqué d’ailleurs
5 [11, [5], [6] dans le périncurium de I’organe neuro-hémal — deux types
il| de cellules épithéliales. Celles du premier type ont le noyau ovoidal, fai- S
; I blement chromat-iqup,_ situé dans la moitié extérieure de la cellule (fig. 1). : R :
l La membrane nucl.ealre présente un espace e\1tel’°nal. de dimension uni- Fig. 1. — Celulle périncuriale de type T (x 3160):
| forme. La chromatine constitue une couche trés étroite qui se continue °
il sur la partie intérieure de la citerne périnucléaire. De la chromatine péri- '
it phérique s’en vont vers le nucléole des bandes fines et trés rares de chro-
i matine. Le nucléole est dense et polymorphe. Dans le cytoplasme on peut
il distinguer un systéme lacuneux composé de citernes RE de forme
g et dimension variables. La quantité de cytoplasme interciternale est
Il réduite de la maniére que le plus souvent les citernes se rapprochent par
’ leurs parois. Entre les lacunes on rencontre de nombreuses mitochondries,
en général de forme sphérique, ayant de cristes riches et une madtrice dense.
L’abondance en mitochondries prouve pour ces cellules une intense acti-
vité d’échange ayec I’hémolymphe et le tissu nerveux sous-jacent.
On peut donc observer de nombreuses vésicules sphéroidales avec
un contenu homogéne qui percent le systéme lacuneux ; elles sont pré-
sentes tellement vers la neuriléme que vers la face intérieure des cellules
périneuriales (fig. 1).

Le deuxieme type de cellules périneuriales présente un noyau hyper-

.»"J;’ﬁaf e f 2 ¥ ¢ S 2
neuriléme (a); lacunes citernales R (b).

I chromatique avec de grands blocs de chromatine prés de la membrane i = T —— -

| il e i e O SRR e by i Gl e e ) e S e s s T 24 neym o
il g 5 . A er 3 a 01 1

il I}HG dlme}lsmn'umforme comme les cellqles du I typ%’ pa} endroits, cellule du deuxi¢me type (c,); microtubes (m); lacunes citernales RE (b).

il Pespace s’6largit en prenant un aspect lacuneux. Cela n’empéche pas la

il communication de la citerne périnucléaireavec REG, et done, ni les rap-
‘ ports ‘nucléo-cytoplasmiques. Le nombre des lacunes RE est beaucoup
;:2 plus réduit par rapport au premier type de cellules, mais le contenu sphé-

f rulaire homogéne est présent aussi dans les cellules du deuxiéme type.
Moins nombreuses sont les mitochondries, mais les cristes sont riches et
i la matrice réduite. Le cytoplasme périnucléaire contient des microtubes
' que I'on peut observer aussi dans le reste du cytoplasme.

i La littérature nous fournit peu de données concernant ’emplacement
‘ des neurones d’origine des nerfs périsympathiqes [2]. A Gryllotalpa,
ces neurones sont intra-ganglionnaires. On sait que les fibres motrices
qui percent les organes neuro-hémaux périsympathiques s’en vont aux
stigmes. ILes fibres avee neuroséerétion, arrivées dans Porgane neuro-
hémal, ont le role de fournir des neurohormones dans I’hémolymphe.
Entre les fibres avec ou sans NS sont établis des rapports morphofonection-
nels : des synapses axoaxonales, des contacts jonctionnaux étroits ou de
type crampon, déerits & 1’éerevisse. Dans le cas des Jjonetions-crampon,
I quelquefois dans I’espace interaxolémal se moule parfaitement un pro-
1 longement glial tellement fin que I’on peut observer seulement & un gros- L
il sissement fort. LR o A

1 On soutient que dans le cas des jonctions électrotoniques, entre Fig. 3, — Fibres nerveuses sans neurosécrétion: (x 14000). Citernes hypoléiales ovoidales. (0
bl les membranes appositionnelles, reste un espace de 20—30 A, ce qui sig- et applaties (t); neurotubes (n); neurofilaments (nf); fibres radiales (). e
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nifie que les membranes ne fusionnent pas. Nous considérons que les ex-
pansions crampon solidarisent les axones en augmentant considérable-
ment la zone de rapport interaxonal.

Les fibres sans N'S contiennent dans ’axoplasme beaucoup de neuro-
tubes équidistants placés dans la zone centrale de l’axone. Parmieux
il y a des neurofilaments solidarisés avec les neurotubes par des fibres
radiales. En section transversale, les neurofilaments se montrent massifs
a ’encontre de neurotubes dont le lumene est distinet (fig. 3). Dans ’axo-
plasme périphérique nous avons observé des éléments citernaux REN,
; B : : 0 applatis ou vésiculaires, habituellement isolés (fig. 3) mais pas amassés
il Fig. 4. — Fibre nerveuse avec neurosécrétion (X 4900). Mitochondrie déformée (M;, M,); de la mzm'lérfz décrite a une autre occasion [4]. Ces citernes favorisent le
cristes avec trajet ondulé (c). transfert ionique & travers les membranes axonales. Ce transfert change
ou recoit probablement une nouvelle complexité alors qu’un prolongement
glial s’interpose entre les membranes interaxonales. Peters [4] a remarqué
des points adhérents entre les neurones et les prolongements gliaux. On
a signalé que ’entremise des prolongements détermine 1’éloignement des
citernes hypolémiales. Les mythocondries intra-axonales présentent en
général un aspect normal, avec des cristes tubulaires et une matrice
riche; les cristes septent complétement ou en partie le compartiment
intérieur. Leur trajet est rectiligne ou bien ondulé (fig. 4) Parfois les my-
thocondries présentent des modifications de forme, augmente le nombre
des cristes en se resserant le compartiment intérieur et d’autres cristes
s’élargissent et fusionnent en oblitérant ce compartiment. De telles mytho-
condries avec une structure altérées sont libres ou dans de vésicules auto-
phagiques. Les corps miéloides plurilamellaires y sont présents.

Vers les terminaisons axonales, mais assez souvent sur le trajet des
fibres, on rencontre des contacts synaptiques axo-axoniques. A I’endroit
de la synapse sont amassées les vésicules synaptiques, d’habitude dans la
composante présynaptique et rarement dans celle postsynaptique.

Beaucoup de fibres avec NS sont des composantes présynaptiques
pour les fibres sans NS, dans le but de leur assurer probablement la tro-
phicité et la fonctionnalité. Il faut souligner que dans les conditions de

fitt Fig. 5. — Fibre nerveuse avec NS en rapport axo-axonal et axo-glial (x-9800). Etapes d’éli- . nhotre expérience, de tels rapports ne changent pas vis-a-vis du témoin,
| mination des NS par eccytose et diffusion. Etape de la formation de la membrane pental- - Les vésicules synaptiques du voisinage de la membrane synaptique sont,
23 aminaire (E); vésicules synaptiques (vs); prolongements névrogliques (a, b, c, d, e). . en généml, Sphériques, parfois méme ellipsoidales; quelques vésicules

il - jonctionnent en réalisant des formations 2 ou 3 fois plus grandes que les
: R - vésicules synaptiques. Ce phénomeéne n’a pas été remarqué au témoin

[5]. On admet que les vésicules éllipsoidales ont un role inhibiteur et celles
sphériques, un role stimulateur [3]. Les vésicules synatpiques sont group-
pées non seulement aux points de transmission synaptique mais aussi &

- Dendroit de I’émission de la neurosécrétion dans espace interaxonal.
- Cet endroit peut étre situé 4 Pextrémité terminale des fibres NS ou sur
; leur trajet, ce qui suggére que les granules N'S se jettent directement
|
!

dans P’hémolymphe par les terminaisons axonales, mais aussi au cours
du trajet axonal, directement dans les espaces interstitiels d’ou elles se
- répandent par la neuriléme dans 1’hémolymphe.
Il n’est pas impossible que le transfert des neurohormones dans
% Phémolymphe nécessite I’intervention des cellules gliales, surtout des cel-

LA TR el AT

e o ' - lules du premier type du périneurium, dont la richesse en mitochondries

il Fig. 6. — Contacts axo-axonaux (X 14000). Composante présynaptique (cp); granules -NS - assurerait 1’énergie néeessaire & un transport actif. Les granules de NS
Hil avee un contenu dense et un contenu «structuré», ayant la membrane en partie déchirée. »
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arrivés & Pendroit de 1'émission ont un contenu homogéne en général,
mais ayant parfois un aspect floconneux. A la périphérie, le granule pré-
sente une membrane trilaminaire, en connaissant son origine golgienne.
Les granules homogénes éliminent leur contenu par exocytose habituelle :
1) la membrane du granule prend contact avec ’axoléme et sur toute
la zone de contact la surface du granule s’applatit ; 2) prend naissance une
membrane pentalaminaire (fig. 5), puis trilaminaire et par son interrup-
tion se forme le pore; 3) I’élimination du contenu du granule par le pore
dans 1’espace interstitiel.

Une autre fagon d’évacuer des NS c’est la rupture partielle de la
membrane du granule (fig. 6). A ces granules, le contenu dense ou « struc-
turé » comme des flocons perd peu & peu de densité, pendant la diffusion
interaxonale. Ces aspects prouvent que ’eccytose peut étre supplémentée
dans certains cas par le processus de diffusion de la NS.

Les images montrent précisément qu’aprés 48 heures de conser-
vation in vitro, dans les conditions des nos expériences, le transit axonal
de la NS, ainsi que son transtert dans les espaces interstitiels n’a pas cessé.
L’émission de la séerétion de la fibre nerveuse ne ressemble pas a l’eccy-
tose habituelle d’une cellule glandulaire, méme endocrine; 1’émission
des neurohormones suppose la préparation de 1’axoléme par-les média-
teurs chimiques apportés par les vésicules synaptiques qui préparent de
la méme maniére la transmission de I’impulsion nerveuse. :

Nous voulons souligner ainsi notre point de vue — qui est aussi
celui d’autres auteurs — concernant le double caractére fonctionnel du
neurone NS, de cellule nerveuse et simultanément de cellule glandulaire.

-Autour des fibres nerveuses avec ou sans NS, on rencontre des cel-
lules névrogliques et leurs prolongements. Les contacts axone/prolonge-
ments gliaux présentent une particularité qui rapelle les rapports axo-
gliaux du systéme nerveux central des vertébrés supérieurs. Aingi, on
observe dans les sections transversales, autour des axones, plusieurs pro-
longements gliaux ayant un aspect digité, orientés parallélement, rare-
ment perpendiculaires a la longueur de la fibre nerveuse. Les prolonge-
ments gliaux digités pourraient résulter de plusieures gliocytes pareille-
ment aux vertébrés, mais ce devra étre démontré.

CGONCLUSIONS

Nos résultats prouvent que les organes neurohémaux situés sur
le trajet des nerfs périsympathiques résistent in vitro pendant 48 heures
dans les conditions de nos expériences. Les cellules périnucléaires dévelop-
pent une activité habituelle, de barriére sélective, dans le transport actif
de substance vers ou bien de I’hémolymphe. Le transit axonal et ’émis-
sion de la neuroséerétion ne sont pas interrompus. Les rapports synapti-
ques et jonctionnaux, ainsi que ceux glioaxonaux sont aussi maintenus.
Les modifications qui prouvent Daltération de certaines organites sont
assez peu fréquentes pour qu’elles puissent interrompre la morphofonetion-
nalité des organes neuro-hémaux pendant les 48 heures de conservation
in vitro.
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COMPARATIVE ULTRASTRUCTURAL STUDY
OF PITUITARY CELLS IN FRESH-WATER
TELEOSTEANS UNDER NATURAL CONDITIONS.
GLYCOPROTEIC GONADOTROPHIC CELLS

BY

7ZSIGMOND SZABO, BELA MOLNAR and CONSTANTIN CRACIUN

The authors studied the glycoproteic gonadotrophic cells in' the adenohypo-
physis of 8 fresh-water teleostean species in the period of sexual inactivity.
In all studied species the gonadotrophic cells contain electrondense granules the
mean size of which is 300 nm, as well as some slightly electrondense secretory
droplets with a mean diameter of 830 nm.

The morphological identification of all pituitary cell types in lower
and higher vertebrates is not yet fully clarified. Nevertheless, the mor-
phological studies correlated with autoradiographic, immuno-electron-
microscopic and other examinations have substantially contributed to
the elucidation of some ultrastructural characteristics of several adeno-
pituitary cell types [3], [4], [5]. The light and electron-microscopic
studies, carried out on various teleostean pituitaries [1], [2], [4], [5],
[7], [9], have shown that the proteic (acidophil) and glycoproteic (baso-
phil) cell types exhibit seasonal modifications corresponding to the physio-
logical state of the organism, and show specific ultrastructural charac-
teristics as related to the higher vertebrates.

For overcoming some stress-induced ultrastructural modifications
of pituitary cells during the experiments presented here, as well as for
obtaining a comparative material large enough, in our experimental
studies we have excluded.the effect of any stress factors caused by labo-
ratory life of animals. Furthermore, we have excluded the incertitude
of the comparative study linked to the sampling of materials at various
times. ;

In this study we present our comparative researches referring to
the structural characteristics of glycoproteic gonadotrophic cells in 8
fresh-water teleosteans (Cyprinidae). All species were studied in the period
of sexual inactivity.

MATERIALS AND METHODS

Sexually mature individuals of both sexes were collected from the
Somesu Mic river (at Giliu), in September 1976, using an electric aggre-
gate apparatus. In a total number, there were collected 54 pituitaries for

]
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light- and electron-microscopic studies immediately after fishing the
animals, i.e. in their electro-shock state. The pituitaries were isolated
from the following species : Barbus meridionalis petényi (9 individuals),
Gobio gobio carpathicus (8 individuals), Alburnoides bipunctatus (6 indi-
viduals), Leuciscus cephalus (5 individuals), Phoxinus phoxinus (6 indi-
viduals), Chondrostoma nasus (4 individuals), Nemachilus barbatulus (8
individuals), Cobitis taenia (8 individuals). All species were found inthe
post-reproduction period, when in their ovaries the vitellogenesis was
found to be intense. For light-microscopic purpose, the pituitaries were
fixed in Bowin solution and embedded in paraffin. The serial sections
of 5—7 pm were stained with AZAN. In the electron-microscopic study
the material was fixed for 90 minutes in 2.59, glutaraldehyde and after
that fixed in 19, osmium tetroxide solution. For embedding the materials,

- vestopal W has been used. The sections contrasted with uranyl acetate

and lead citrate, were examined by using an electron microscope of TESLA
BS-613  type.

RESULTS

Z

The great majority of gonadotrophic cells in all species studied
here are present in the mezoadenohypophysis, and in a reduced number
in the proadenohypophysis. The size of these cells is relatively large (about
20 pm in diameter) and, generally, they have abundantly vacuolized
cytoplasm. These cells having more electrondense granules in their cyto-
plasm than other cell types, as well as because they contain less electrono-
dense droplets (globules), may easily be recognized by electron-microscopy.

Table 1
: Diameter in nm of :
No. Species granules droplets
mean variation mean variation
|
1 Barbus meridionalis 310 175—450 1000 670— 1200
. petényi
2 | Gobio gobio carpalhicus 300 160—470 e =
3 | Alburnoides bipunctalus 300 175—470 700 580— 760
4 | Leuciscus cephalus 300 175—470 950 870—1050
5 | Phoxinus phoxinus 300 | 220—400 600 500—700
6 | Chondrostoma nasus 310 170—450 650 500— 700
7 | Nemachilus barbatulus 310 230—410 920 700— 1400
8 | Cobitis laenia 310 210—470 | 1040 980— 1100

In all species studied here, the size of both granules and droplets
Is obviously uniform (see Table 1). The mean size of granules is 300 nm,
while that of droplets is 830 nm (Figs. 1 and 2).

Another ultrastructural characteristic of these cells is the presence
of dilated endoplasmic reticulum cisternae, which give a vacuolar aspect
to the cytoplasm. The rough endoplasmic reticulum (RER) has a diffuse
aspect, which is more evident dround the nucleus. In the great majority

L&

Fig. 1. — Glycoproteic gonadotrophic cells in mezoadenohypophysis of Nemachilus barba-
tulus. X = 7,500.
Fig. 2. — Two intense vacuolized gonadotrophic cells in mezoadenohypophysis of Phoxinus
phoxinus. X = 7,500. i
Fig. 3. — Irregular aggregate of multivesicular bodies (mb) in a glycoproteic cell of Gobio gobio
carpathicus. X = 8,000.




Fig. 4. — Extremely dilated RER cisternae in a gonadotrophic cell from the mezoadeno-
hypophysis of Leuciscus cephalus. x = 7,300.
Fig. 5. — Slightly vacuolized -genadotrophic cells in mezoadenohypophysis of Cobitis taenia.
X = 6,500.
Fig. 6. — Intensely vacuolized gonadotrophic cells in mezoadenohypophysis of Chondrostoma
nasus. X = 18,000.
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of cases, the constituents of Golgi complex are slightly evident and pre-
sent in the perinuclear zone. In Phowxinus and Nemachilus we have algo
observed the presence of some smaller cells with darker cytoplasm, without
dilated RER -cisternae. :
Generally, the mitochondria are present in a great number and
have an elongated aspect. Ina great number of species we have establish-
ed the presence of some gigantic irregular corpuscles of about 3 wm

in diameter, each being constituted by aggregation of many multivesi-

cular bodies of 0.5—0.8 pm in diameter (Fig. 3).

- The spheric or ovoid nucleus relatively reduced is present in two
forms : i.e. a normal morpho-functional aspect, and a pycnotic aspect,
with an irregular outline and deep infoldings.

Almost in all studied species it may be observed the presence of
large vacuoles with a low electrondense content. In the Leuciscus cephalus
(Fig. 4) we have found exaggerated dilatation of RER with a uniform and
moderate electrondense content in their cisternae. )

DISCUSSIONS

In our researches we started from the idea that in teleosteans-
similarly as in batrachians — the gonadotrophic hormone producing cells
(FSH and LH) are mainly located in mezoadenohypophysis and con-
taining glycoproteic granules, they present the following cytological

‘characteristics : are relatively large and basophil, their secretory granules

are small and stained with anilineblue, being PAS and AF positive; the
secretory globules (droplets) are large (600-—1400 nm) can be stained
with orange-G and erythrosine and give PAS and AF positive reactions.
The cytoplasm of these cells presents an obvious vacuolization in the
majority of cases. )

At the moment of examination both the male and female indivi-
duals of 8 teleostean species were found in an inactive stage of their sexual
cycle. Knowing in general the yearly seasonal cycle of these species [9],
we may affirm that during this season the vitellogenesis is intense in the
ovaries. This affirmation seems to be effective for both species having
synchronic ovogenesis and a single egg-laying per year (Chondrostoma,
Leuciscus, Alburnoides) and the species having asynchronic ovogenesis
with more eggs-laying per year (Barbus, Gobio, ete.). =~

Comparing the data obtained with light microscopy to those ob-
tained with electron microscopy, it is pertinent to conclude that in the
ultrastructure of gonadotrophic glycoproteic cells there are reflected both
the active and inactive phases of secretion. The electron-microscopic
aspect of a great number of gonadotrophic cells show the phenomenon
of a gradually absorption of non-released secretory granules.

It may be assumed that the electrondense secretory granules being
not released, after a time they are linked to the primary lysosomes and by
fusion it is formed an aggregate of multivesicular bodies which have
3 wm in diameter. Furthemore, it may be assumed that after a total
absorption of their content, these multivesicular bodies are transformed
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in vacuoles. The vacuolization leads o an almost- total disaggregation
of the cytoplasm, without affecting the integrity of the nucleus.
Besides the cells in which an intense vacuolization takes place,
in the pituitary there are also present some nonvacuolized glycoproteic
cells having a dark hyaloplasm and intense electrondense secretory gra-
nules (Fig. 5). It is to underline the fact that we have observed an obvious
and frequent vacuolization in those species which have a synchronous vitel-
logenesis  (Alburnoides, Leuciscus, Chondrostoma) (Figs. 4 and 6).

CONCLUSIONS

From the comparative ultrastructural study of glycoproteic gonado-
trophic cells in 8 cyprinidae species (collected from natural environment,
from the same biotope and at the same time) results that these cells
contain secretory granules and droplets (globules). In all studied species
the intense electrondense secretory granules have a mean size of 300 nm,
while the mean diameter of slight electrondense droplets is of 830 nm.
Some cells with dark cytoplasm present signs of elaborating activity of
the secretory product, others are vacuolizedand show a pronounced di-
minution  of the cytoplasm without affecting thecell nucleus integrity.
This cytologic aspect is characteristic of the inactive sexual period in
September. -
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 BLECTROFEROGRAMAS DE LAS PROTEINAS
MUSCULARES DE CUATRO ESPECIES DE SCIAENIDAE
' (PISCES) DE AGUAS CUBANAS '

POR

TSAI GARCIA

Proteins electrophoresis of the white muscle of four species of Sciaenidae (Micro'-
pogonias furnieri, Bairdiella ronchus, Equctus lanceola.lus and Pa.reques acumi-
natus) was performed. Each species showed one specific pattern, independently
from the sex and size of the specimens. According to the pattern of mu§cular
proteins, a closer phylogenetic relationship may exist between P. acuminatus
and E. lanceolafus, while the B. ronchus electrophoregram shows the biggest
differences as against the rest of the species.

Estudios taxondmicos aplicando la técnica de la electroforesis se
han venido realizando por diversos autores [3], [4]—[T7]., los cuales han
probado que las proteinas del musculo presentan un patron especifico
para cada especie. Asi mismo, el modelo de las proteinas musculares tiene
valor para analizar las relaciones filogenéticas entre los diferentes grupos
bajo una familia [9]. :

Las relaciones filéticas entre los géneros de Sciaenidae del Atlantico
oeste fueron propuestas por Chao [1] basandose en la estructura delavejiga
de los gases, otolitos y morfologia externa. En el presente trabajo se es-
tablecen las afinidades entre 4 especies de esciaénidos Ppertenecientes a
4 géneros diferentes, de acuerdo a un criterio biogquimico.

 MATERIALES Y METODOS

Se tomaron muestras de 20 ejemplares de Micropogonias Jurnieri y
Bairdiella ronchus procedentes de la Bahia de Cienfuegos y 13 ejemplares
de Hquetus lanceolatus y Pareques acuminatus colectados en el litoral de
La Habana. : ‘

Los peces fueron congelados inmediatamente después de su captura.
Se tom6 1 g de musculo blanco de la regién dorsal del pez y se homoge-
neiz6 con 4 ml de agua destilada. Bl homogenado se centrifugé durante
20 minutos a 4000 rev/min. a temperatura ambiente. Bl sobrenadante
obtenido fue usado para la electroforesis. La separacion de las proteinas
se realizo en gel de poliacrilamida segtin el método de Chapel et al. [2].
La electroforesis se realizé con una corriente de 9 mA por cm durante
2 horas y 30 minutos. El gel fue tenido con negro amido y decolorado con
una solucion de 4cido acético al 7.59%.
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RESULTADOS
DESCRIPCION DE 1.0S ELECTROFEROGRAMAS DE LAS DIFERENTES ESPECIES

En el modelo electroforético de Bairdiella ronchus: se obtuvieron
6 bandas con diferentes intensidades, grosor y velocidad de migracidn.
En Ia Fig. 1 A se observan las bandas 1, 2 y 3 con una migraciéon semi-
lenta, las bandas 4 y 5 con migracion intermedia y la tdltima fraceién (6)
con una velocidad de migracion rapida.

El electroferograma de Micropogonias furnieri mostré 6 bandas
donde predominan las fracciones de desplazamiento semilento (2—4).

ella ronchus (A); Micropogonias furnieri
(B); Pareques acuminatus (C); Equelus
lanceolatus (D).

La fraccion 5 tiene una velocidad de migracion intermedia y la 6 es de
migracién répida (Fig. 1 B). ' ;

Pareques acuminatus tiene un patrén electroforético constituido
por 6 bandas (Fig. 1 C). La banda 1 tiene una migracion lenta, mientras
que las fracciones 2—4 se desplazan semilentamente y las bandas 5 y 6
presentan una velocidad de migracién intermedia.

HBquetus lanceolatus presenta 5 bandas (Fig. 1 D) estando ausentes
proteinas con velocidad de migracién rapida.

COMPARACGION ENTRE LOS ELECTROFEROGRAMAS DE LAS 4 ESPECIES

Cada especie de Sciaenidae mostré un patron especifico al reali-
zarse la electroforesis de las proteinas del musculo, independiente del
sexo y del tamafio de los ejemplares. ,

En las 4 especies estudiadas fue comin la presencia de una banda

- (la ntimero 4 para B. ronchus y . lanceolatus y la 5 para M. furnieri y

P. acuminatus) la cual tuvo la misma velocidad de migracion, intensi-
dad y grosor. En todas las especies predominan las proteinas con migra-
cién semilenta e intermedia. '
Tsuyuki et al. [10] determinaron que la posicion de las zonas era
un criterio para las relaciones entre las especies y reconocieron que a

mayores afinidades entre les especies, mas numero de zonas tenian en
comun.

B (@ D
2 2 I, 2
3 =13 v
4 Fig. 1. — Electroferogramas de Bairdi- »
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De acuerdo al patrén de las proteinas del musculo, parece existir
Ja mayor relacion filogenética entre P. acuminaius y K. lmweolatu_s;'am
como, el electroferograma de_ B. ronchus muestra las mayores diferen-
cias con el resto de las especies.
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BEFFECTS OF CROWDING ON THE HISTOLOGY
AND HISTOCHEMISTRY OF THE ADRENAL CORTEX
IN MALE ALBINO MICE
BY
ANGA PETRESCU-RAIANU, T. TRANDABURU, VALERIA POPESCU

Subjecting male mice to crowding for 2, 4, 24 or 48 hours histological changes,
such as a marked enlargement of capillaries, adrenal hemorrhage, cellular hyper-
trophy and increased frequency of the dark cells were noted. They are associat-
ed with decreased amounts of lipids, free and esterified cholesterol and ascorbic
acid, Crowding appears to be a stressful stimulus that enhances adrenocortical
function. The deaths recorded among animals housed in highly crowded groups
suggest that the psychosocial stress might be a mechanism for population

limitation.

_ Cyeclic density changes of rodent natural populations is at present
a well-known phenomenon. As far as 1950, Christian has explained the
abrupt decline occurring after a population reached a high level of density,
by neuroendocrine disorders, patricularly by functional disturbances of
the pituitary-adrenal and pituitary-gonadal axes [10]. The stress capacity
of high density levels was confirmed by numerous studies carried out
on natural populations as well as on groups assembled in laboratory for
short periods. It was established that the neuroendocrine -disorders are
induced by increased incidence of social contact between the individuals
of a group. Under crowded conditions increased aggressiveness [2], [7],
[17], [20], abnormal behaviour of subordinates [4], [9], [22], and de-
creased reproduction ability [5], [16], [19], [21], [24], [25], were de-
scribed. The subordinates showed loss of the brain [4], and thymus weights
[11], lessions of renal glomeruli [2], [22], hepatic necrosis [2].

There is an extensive literature concerning the direct relationship
between adrenocortical function and social interaction in the rodent popu-
lations. The subordinate members of the crowded populations show an
increase in adrenal weight [1], [3], [16], [20], enhanced adrenocortical
activity [17], [2], [5], [6], [21], associated with an elevation of plasma cor-
ticoid levels [12], [26]. Although there are many studies revealing a psy-
chosocial stress-induced increase in the adrenal weight, the histological
and histochemical changes of adrenal cortex are not well-known. There-
fore, we thought to be of interest to study the effects of short periods of
crowding upon adrenal cortex structure.

MATERIAL AND METHODS

Experimental mice were homsed in pairs (a male and a female) from
weaning until sexual maturity. Food and water were provided ad libitum.

After the sexual maturity was reached, the males were placed in larger
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pots (28 cm in diameter) in groups of fifteen or twelve, They were Lilled
by decapitation after 2, 4, 24, and 48 hours of crowding. Ten males that
remained in pairs with their females were used as controls. The killing
was always carried out at the same time of the day.

The adrenals were dissected out and processed as follows :

— for histological study they were fixed in Bouin’s fluid and pa-
raffin sections were stained with hemalum and cosin, or Mallory’s tri-
chrome ;

— for total lipids demonstration, the adrenals were fixed in Baker’s

formol-calcium and the sections obtained with a cryotom were stained
with Sudan black B;

— for free and esterified cholesterol demonstration, the formol-
calcium fixed material was cut in the cryotom, digitonin treated, with
or without Sudan black B stain and examined in polarized light ;

— for ascorbic acid demonstration, the method of reducing silver
nitrate after Sosa procedure was used [15]. The relative quantitative
estimation was performed by reduced silver granules counting per areg
unit by means of an eye-piece with a network. The measurements were
carried out in the three zones of the cortex. The statistical significance

of ascorbic acid quantitative differences was determined by Student’s
t test.

RESULTS

Immediately after the mice grouping under crowding conditions,
a remarkable excitation state oceurred, accompanied by violent fighting
among all members of the group. The first fight lasted between ten and
tifteen minutes, depending on the group, and it was followed by a short,
quiet period. In the first four to six hours of the experiment the fights
were repeated for short periods of five to ten minutes, which were alter-
nated with quiet periods. One or two individuals in each group of fifteen
died in the first two to three hours from the beginning of the experi-
ment, while there was no death in the groups of twelve. Other two to
three individuals showed a serious exhaustion state, Most animals had
visible wounds. The individuals which died were replaced by others,
reared under the same housing conditions and marked to be distinguished
from those initially ones, used in the experiment.

The histological structure of the adrenal cortex in controls wags
identical with that described for this species in the literature (Fig. 2)
[13], [14], [23]. After two hours of crowding a marked enlargement of
capillaries between the adrenal cords was noted throughout the cortex.
This feature was found in the animals sacrificed after four hours of crowd-
ing, too, but it was uncommon after 24 or 48 hours. In these last ones a
marked enlargement of capillaries occurred only in the inner zones and
at the cortico-medullary border (Fig. 4). This process was more impor-
tant in some individuals, leading to adrenal hemorrhage (Fig. 5).

Subjecting the mice to crowding for four hours, numerous dark
cells with basophilic nuclei were noted in the inner zones of the cortex
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depletion in adrenal free cholesterol was noted, while the cholesterol
esters were found only in the fascicular zone, in a very small amount
(Fig. 15). It was noticed that fasciculata was the only place where choles-
terol was found alfter 48 hours of crowding.

The ascorbic acid quantitative changes among adrenocortical zones
after various intervals of crowding are summarized in Fig. 1. The most
important and rapid changes occurred in the inner fascicular and reti-
cular zones, where the lowest levels were found after 4 hours. After 24
hours from the beginning of the experiment there was an inereased amount
of ascorbic acid, similar to that of controls, but it significantly decreased
again in the inner zones after 48 hours. :

DISCUSSION

The irritability and violent fighting occurring immediately after
the mice grouping are in agreement with literature data concerning the
increase in aggressivenes in high density populations [2], [18], [20].
It is knowh that the individuals in a high density population are charac-
terized by a higher level of the pituitary-adrenocortical function asso-
ciated with some neuroendocrine disorders (abnormal behaviour, altered
reactivity to stress factors, decreased reproduction ability) [2], [7], [8],
[16], [191, *[21].

We do not know the reason of the death of the two or three indi-

viduals in the groups of fifteen during the first two to three hours after

group assembling. It is probably the result of hypertension or hypogly-
cemic shock [2]. It is of interest to note that there were no deaths in the
groups of twelve, and these results lead to the conclusion that this pheno-
menon may be a mechanism regulating population density.

It was established that in any natural or experimental rodent popu-
lation there is a social hierarchy in which there are higher ranking indivi-
duals and subordinate ones. The physiological and behavioural responses
to various stimuli are dependent on the animal’s relative position in the
social hierarchy of its own group, and the nature of, social interaction,
too [18]. That is probably the reason why some individuals displayed
milder and others more pronounced changes that the mean ones. Our
results reported above are corresponding to most animals’ status.

Morphologic and histochemical changes observed by us after short
periods of crowding are easy to explain. The marked enlargement of ca-
pillaries occurring during the first hours reveals an increase in the adrenal
blood stream related to the stimulation of steroid output, and an elevated
precursor supply, too.

The adrenal cell hypertrophy and preponderance of the dark cells
with basophilic nuclei suggest a high synthesis of steroid hormones. Reduc-
ed amounts of sudanophilic lipids, cholesterol and ascorbic acid lead
to the same conclusion.

Unlike outer fasciculata, the deeper cortical zones (inner fasciculata
and reticulata) were the sites where the most important and rapid changes

Figs.2—7.— 2, Section of the adrenal gland from a control mouse ; 3, Section of the adrenal gland
from a mouse sacrificed after 24 hours of crowding. Note the hypertrophy of the adrenocortical
cells and the presence of dark cells in fasciculata ; 4, Section of an adrenal cortex showing a
marked enlargement of capillaries after 4 hours of crowding; 5, Adrenal hemorrhage in the.
cortical inner zones of a mouse maintained 24 hours under crowded conditions ; ¢, Hypertro-
phic nucleus with a large vacuole in the inner portion of the fascicular zone from a mouse
sacrificed after 24 hours of crowding; 7, Two hypertrophic nuclei and several pycnotic ones
in the reticular zone from mice maintained 48 hours under crowded conditions ;
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ocourred, revealing that the first one may play some role in storage of
precursors or other substances taking part in biosynthesis of corticoste-
roid hormones. . : ; STed, _

Quantitative changes of lipids, cholesterol and ascorbic acid be-
come visible within the groups of mice killed two hours after the begin-
ning of the experiment, but they were more marked in adrenals of the
mice sacrificed after longer periods. The amounts of lipids and ascorbic
qcid returned more or less near to the initial level after 48 and 24 hours
respectively. This fact might be interpreted as an attempt of the organism
to adapt to the new conditions by mobilizing of the adrenal functional
potentialities. This idea is also supported by other findings ; for example
it was established that after a time the pituitary-adrenal activity could
return to a pre-stress level even when the animals continued to be exposed
to the stressful stimulus, so that they are presumed to be normal. But
this status is only an adaptation, and it was shown not to be synonymous
with a normalization, because they are more responsive to a second stress
stimulus [27].

On the basis of the above results one might conclude that the crowd-
ing’ is a stressful stimulus which may be due to a greater frequency of
social interactions. Under crowded conditions, until the social hierarchy
is established, violent fighting occurred, and that is reflected in adrenal
morpho-functional status; in crowded mice there are obvious adrenal
structural changes corresponding to enhanced corticosteroid synthesis.
Attention must also be given to the possibility that psychosocial stress
might be a population-regulating mechanism in rodents, suggested by the
deaths in animals housed in groups of fifteen in contrast to animals at
lower population density.
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, HISTOLOGICAL CHANGES OF THYMUS
IN HYPERINSULINISM AND ALLOXANIC DIABETES

BY

MARIA-SENA CRIVII, G. SIMU and E. A. PORA

Histological alterations of rat thymus after acute and chronic treatments with
insulin as well in alloxanic diabetes were investigated in white Wistar rats.
Following treatment with high doses of insulin and alloxanic diabetes, both ani-
mals showed a significant thymic involution and an increase of the number of
mast cells containing alcian blue stained granules. This was interpreted as a conse-
quence of adrenals stimulation. All modifications depended on the dose of insulin
-administered and disappeared after bilateral adrenalectomy.

INTRODUCTION

The influence of insulin on the thymus is an older problem of endo-
crinology [2], [12], [21]. In the last decade, the relation between pancreas
and thymus was raised again [3], [13]. According to Zeckwer, great,
repeated doses of insulin induce a thymus and lymph node involution
associated with adrenal medulla hyperplasia. This author thinks that in-
sulin rises the adrenalin secretion of the gland, activating by this mecha-
nism the corticoadrenals and potentiating antilymphatic effect [1], [6],
[9], [10], [18]. |

In this series, the present paper follows the histological patterns in
rat thymus subsequent to an insulin acute and chronic treatment, as well
as in animals with alloxanic diabetes.

i

MATERIAL AND METHODS

The experiments were performed on Wistar male rats weighing
904-10 ¢ maintained in standard conditions. CIF insulin was injected intra-
peritoneally & jeun. The insulinic shock was induced by doses of 2 IU/100 g
body weight [21]. For chronic treatment (3 weeks) the following groups
were used :

1. Controls (saline buffered at pH 2—3 with glacial acetic acid).
2. 0.1 IU/day

3. 0.25 TU/day

4, 0.5 IU/day

5. 1.0 IU/day (in 2 doses)
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The alloxanic diabetes was obtained in nor
animals after the original method of the Animal Ph
Cluj-Napoea, [11]. After the measurement, of glycemia, the animals were
beheaded and the thymus was collected and studied histologically in

breparations stained with hematoxylin-eosin and aleian blue-safranin for
mast cells [4],

RESULTS AND DISCUSSIONS

Table 1

Mean of number of thymic mast cells wifh alcian blue stained 8ranules, Standard error (+ES), ¢ and p,
of insulin and alloxanized Wistar rats

Treated with insulin Adrenalec- Adrenalec-
Values Control | chronic tqmy and AI}oxnnic tomy .
shock |—— insulin diabetes [and alloxanic
| 0.25 UT | 1ur shock diabetes
l
n ’ 5 , 7 ! 7 7 , 7 8 8
X 6.8 27 20.42 19.42 | 6.42 19.62 6.75
ES (1) 0.37 1.09 1.06 1.02 , 0.36 0.65 0.36
t — 15.07 15.52 10.06 0.71 | 14.56 { 0.9
D - <0.001 | <0.001 <0.001 ’ >0.5 | <o0.001 J >0.5
No. of
mast cells
28 p<0,001
MR
24
. i ‘
- 22 p<0.001 L l
20 p <0.001 f". :
18 r- r- 7 3
/ 5 Fig. 1. — Number of thymic mast cells J
16 i o with alcian blue stained granules of
n B control and treated animals (UI = in-
e ternational units, AD = adrennlectomy;
12 lo allox = alloxanic diabetes).
¥ U .9
10 /) e
/Av
8 / p>05 o
o
6 © i
o :
4 o’
)
2 i
oo o
" CONTROL SHOCK 025Ul  1ur  -Ap ALLOX =-AD
: + SHOCK +ALLOX

The results are bresented in table 1 and figure 1. Each individual

value represented the mean of three microscopically fields (ob. 25).

In controls, rare mast cells, especially containing safraninophil gra-

nules, exceptionally aleianophil, were observed. (X = 6.8

mal and adrenaleeromized;
ysiology Institute of *

s
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i s with insulinie shock, besides a lymphocyte depletion
ol B Mtllllrg&(Jissafgllat;ml‘gﬁelglgf the diff’erenoe bet\\reeq medvlla and cortex
ol x’r lavs)ia’n-nd hypertrophy of the reticuloepithelial cells generat-
g,n‘d I h)rxl)l(;speorl)tlscles, a frank multiplication of. the mast cells Gongaér’;-
%ng I;?zilaémina,nﬂv or solely blue granules was seen (X = 27 ; Bi=115.07,
in UL

: <=O'i‘(1)1(:31{).ilateral adrenalectomy blurs these changes, the animals exhi-

A " : . y 'tex a ly rare blue
3 3 e r s with rieh:lym )hOG\ ta,r} cortex and on 3 \re :
bitlllg' Q lmge th} mus with riel ymy \

mast ocells., (X = 6.42 ‘
t=0.5
P> 0.5)

In animals chronically treated with ins%li(r)l,lnIOU(;lcllange,I%nnt} 00’1(1)‘;?2})%&‘(-
i g ' » a dose of 0. ay. st,
i bh controls were found for a ‘
s ‘gflto 25, 0.5 and 0.75 IU/day increased the number of_ma’s‘.o oelli,
ggsgziallv of those containing blue gra.nules;1 Mast cell bel;a;:;i(l);? tl(l)rl 31111 -
’ res i lershocking dosis, is very si r to tha
reated with 1 TU, an unders ing 18 yery ‘
mzlls itlieanimals treated wiht 2IU, their number is 1neleased(,) 8((3)13 with
]Sﬁue granules being predominant d(Xl T .19.;2’(1fm:in}s0h.gg ehimﬁq s
i 7ith alloxanic diabetes : hymus .
In animals with alloxani ; el I
i hi tex w o frank cellular rhe:
i 7 pattern in the thinned cortex was seen. . .
e ' -anular intarcellular material
: h the presence of granula 3 :
was observed, althoug _ onpirRases et Tastlal
3 ' non. An acidophil dystrophy
iy suggest such a phenomeno DAL GTRran o or
Ielij?gheligfgcells evolving to Hassall’s cor})ustil'eb was s(ie?l fnqgfé?}fflz 1%“
i ortex and medulla disappearec s al areas.
difference between cortex g plied. ‘Bexiaes g Sl s ok
¢ ells were multiplied, besides the j ] g
» subcapsullar mast cells were : Gev il DL 5
chli with‘ 1blue granules existing numerous cells with safraninophil ones
: L 1y
X=19.62,t =14.6 p < 0.00 N :

In adrenalectomized and subsequently alloxanized lats,‘lthe thy{)rllgz
increased in volume, with compact lymphocyta-ry cortex. Ont3 uﬁlewere
granuleq containing mast cells were seen suboavpsulm())',r most cells

: i % 5) == 3 = D).
in course of degranulation (X = 67.75, t = 0.9 P> 5) o

These results are discussed from the ul?anlr{lously aoiep ed p e

of view of stimulating corticoids secretion by msuhl;o &{ld of ’ct ;an s1111;p; gsd

' ) g i bween thymus a
i ilater: renalectomy [22]. The relation betwe
sion by bilateral adrenalectomy R
s is w (1], [3], [6]—[10], [17]. During stress or

adrenals is well known [1], [ ' ; stre Bl

;éq11ent to a treatment with cortisone, the lymphoay t-_e lysis in Itg]e thy

.muq is accompanied by an increased mast cells formation [17- ].l seemi
: 1 1 X P o 7 i o ;

that, at least in rat and mouse, the thymus is the prefelentla. orbag 0
(e ) ) U, ‘ ; - 3 i : =

’ lls formation, the inductor of this process being cortison [6]

1 s th : t cells behaviour during the acute and chro-
8]. As concerning the mas s beha rd :

r[nc] treatment with insulin, our results are coincident _\Vlth thos;a E}ﬁ Osa;;zz

et al. [5]. However, the question is ra;ism.g how the increase of the I]Iqlieh

cell number is possible during the short time of 30 —40 rgumfltgqulr)l%“;t o

i ini 3 ious [5]. The experiments of Csabs ;
the insulinic shock becomes obvio _ v
using prednison showed the presence of mast cgells in the(’luhgfl?;ls ga%s;lys

: i i P wa increase er :
and adjacent tissues, whose number was much in
‘of treatment.
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l The changes concerning Hassall’s corpuscles in diabetic animals ares o gopwartz A., 1960, Az inszulin, Ed. Acad\?\}niizij ﬁx(n):‘lharesl-

il similar with those described in the literature [15], [19]. The increased® 17 spiye H., The oL C”I,’S[’IMB;‘I;E‘”N\;‘flg,}:ifk f}z(l;lll.l;“._}ml Book Comp. Inc.

H number:of these structures expresses an accidental involution of the thy- 18, spuve H'v’vTIer *f\’f;i\fi’R D. G., Stvestre1o N. M., Trrus L. J., 1970, Metab. Klin. Exp.,
‘ mus. The lack of insulin may constitute a stress producing a thymus 19 SOUDJIAl\la; 6, 401—405.

. involution more expressed in younger animals whose organ is not yet mar- 90, Wira C., MuNcK A., 1970, Feder. Proc. 29, 2, 3314.

| 1 ' kedly involuted 5 21' Zagrow M. X., Yocum J. M., Carry L., 1864, Experimental Endocrinology, Academic
] i : 3 : S S e Press, London. S
o i The fact that Wira and Munck [20] as well as Munck [137] identified 99 Zgower 1. T., 1945, Proc. Soc. Exp. Biol. Med., 60, 66.
B ‘ in thymus cell nuclei specific receptors for cortisol argues for the hypo- 2%
i b2 . . . 9
j j“g“ i thesis that diabetes influences the thymus also by the hypothalamus — Received July 10, 1979 Ondalogieal Insitiiie
LI hypophysis — corticoadrenal channel. In animals with alloxanic dia- ; Gluj-Napoca, Republicti 32
‘ i betes, the bilateral adrenalectomy blurs these changes, and the mast ocell and
I ' number and the chromophilia of these cells are similar to those of the The * Babes-Bolyai” Universily
i controls ‘ Department of Biology
‘ % i i Cluj-Napoca, Clinicilor 5—17
B |
11 CONCLUSIONS ;
o
‘ |
| |

| 1. The effeots of insulin administration on the thymus are depen- |
i dent on the dosis and the route of administration.

fiiig 2. Thymus involution under the action of insulin and in alloxanie
it diabetes is the consequence of adrenals stimulation.

{i | 3. The number of mast cells containing alsian blue stained granules
shows the ‘quantity of corticoids secreted acutely or chronically and
expresses the degree of thymus involution.

i 4. These modifications vanished after bilateral adrenalectomy.
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PROCAINE EFFECT ON MEMBRANE POTENTIAL
IN HIGHCALCIUM MEDIUM

BY

1. NEACSU and $T. AGRIGOROAEI

The effect of procaine on membrane potential of frog sartorius muscle fibers in
Ringer solution with 5 mM Ca®™ at pH = 7.2 and 6.0, using glass intracellular
microelectrode method has been investigated. The increase of external Ca2" con-
centration brings about a hyperpolarization of the membrane with higher ampli-
tude in acid than in alkaline conditions. This phenomenon is based on a phase
transition from globular phospholipidic micellae of the membrane external layer
to laminar micellae. The procaine antagonized totally the Ca?t effect at pH=7.2
and partially at pH = 6.0. At low procainc concentrations (1 mM) the effects of
the two agents are additive.

The investigations regarding the interaction of local anesthetics
with Oaz+ showed that procaine partially mimics Ca?* effect [2], [G],
[14] since between these two agents there is a competition for the same
sites in the membrane which may be occupied according to the ratio of
their concentrations [4], [11], [14], [18], [20]. It was also shown that
when external Ca2+ concentration is increasing a hyperpolarization of the
membrane takes place [8], [9], [12] whereas decreasing its concentration
results in a depolarization [5], [7], [13], [19].

In a previous paper the study of procaine effect on the membrane
in free Ca?+ medium [14] showed that the anesthetic decreased the
depolarization induced by the absence of the ion. In order to extend the
observations regarding ‘the dependence of procaine action on the external

- a2+ concentration, the phenomena in high Ca?* medium have been

investigated in the present work.

MATERIAL AND METHODS

The experiments were performed on frog (Rana ridibunda Pall.)
sartorius fiber membrane using the glass intracellular microelectrode
method. In each experiment five muscles were used at room tempera-
ture. Bicarbonate buffer solution at pH = 7.2 and phosphate bulfer
solution at pH = 6.0 have been used. The solutions with 5 mM Ca?*
were prepared by substitution of an equimolar quantity of NaCl for CaCl,
and those with procaine (2.5 mM and 1 mM) by adding the anesthetic to
Ringer solution. Statistical significance was calculated by Student’s test.

REV., ROUM. BIOL,-BIOL. ANIM,, TOME 25, No 1, P. 39-43, BUCAREST, 1980
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RESULTS

The normal resting potentiarl had’ values between 93.64 mV and :

94.30 mV (SE about 0.50 mV) (Figs. 1—4: RP

In control experiments the membrane potential was reeorded in

Ringer with 5 mM Ca2+ at PH = 7.2 and 6.0. The increment of external

- Iﬁv ;A- CaZ+(5mM) pH=7.2
0L 18 Ca?" (smM)+ PROC-(zSmi) [ NR pH=72 110

s
Fig. 1. — The effect of 5 mM Cazt

’ x Ly and 2.5 mM procai
ol o et vl g 2, Moprocaine on the membran
o i, & {m potential, at pH = 7.2, e
90 5 190 A5 mM Ca?"Ringer
BOL L e S HNSY Y N T S TS RS T TR T T OO Tl W jBO B 2nh (“a?é» g a0 mM pl‘O(‘iliIl(‘~
0 10 20 30 40 5 60 10 2 MNUTES ~ Ringer

1o 24 ek A s i AT
Sé‘i{vel's?gﬁ}o({ﬁt?monIdl(;t.,emuned a hyperpolarization of the membr,
, ) ormal kinger (NR), both in : 1 medi
; ' : ger (NR), 1 n alkaline medium
A) and in acid medium (Fig. 3 A). At pH = 6.0 the aver
- - . s d

~mV
110E ‘Cuz‘(SmM) PROC(25mM) pH=7.2 NR pH=
' ' i =1 pH=7.2
Fig. 2. — The-effect of 2.5 mI procaine 100FRP e ! !
on_the membrane potential after the P-m-—i i
fictan ol G1mML 1 Cast, . at pH mei gy, 1 I0F, (L o TR I e i
80 o Eh T et (5 LA 0 O _l_;_«i.., B VT RN BT )
0 10 20 30 10 20 30 40 éOIéO l—10 20
: ; MINUTES

of this phenomenon was hi her than at = 71.2:(5.6 A
Bt e sma‘%er. an at pI_{ = 17.2(5.69 mV versus 4.41 mV )s

: i :
The effect of procaine on membrane potential in high Ca?* Ringer

was followed at pH

S

presence of both 2.5 mM procaine and 5 mM Ca??

A 1A Ca*(5SmM) pH=6 B
-mV i 5 -mV
110 *B'Cu (SmM)+PROC (2:5mM) {NR pH=6 110 Fig. 3. — The effect of 5 mM Ca?" and
100 —4-+——>+---+—A+"'+1 100 2.5 mM procaine on the membrane po-
R e =g, e ) tential, at pH — 6.0. i

A1 5 mlM Ca®"Ringer
B: 5 mM Ca?" and 2.5 mM procaine —
Ringer i

80 e e a1y |80

0 10 20 30 40 S0 60 10 DMINUTES

(Fig. 1—B) did not modify the membrane resting potential ,whereas when
added[ separately each one produced a hyperpolarization f2]’ Whené "”)m;"\i'
procaine acted on a membrane previously hvpel'pola-rizdd'iw ) hn\[ﬂv(“ﬂ;*
(‘11 1%{.. 2‘7), Vthe 'hyperpolzu‘ization decreased \'?el'y slowlvhtotthe ]éxrei(‘of
f}inl:% I}??ﬁf} g;é]llei? %L ‘pH = 6.0 the presence of both 2.5 mM pro-
L, h3r13e1-1)ola;'izatio ( flbl 3—DB) in the medium brought about a rever-

Uion of the membrane with.a lower magnitude (3.33 mV)

ane,
(Fig. 1 line
age amplitude

e —
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~than that produced by 5 mM (a2* alone (5.69 mV) at the same pH value.

When a concentration of 1 mM procaine was used, which at this pH pro-
duces a slight depolarization of the membrane [2], and 5 mM Ca?*, a
membrane hyperpolarization (Fig. 4—B) with a smaller amplitude (2.46
mV) than in the previous case was recorded.

Therefore, a reduction of (fa*+ effect by procaine is observed, more
pl'onounoed in alkaline than in acid medium.

§

g A 1A Ca(5mM) pH=6 B
Fig. 4. — The effect of 5 mM Ca?™ and ~my g L I - v
1 mM procaine on the membrane po- 110{ ;B-Ca?'(SmM)+PROC. (1mM) {NR pH=6 1110

' tential, at pH = 6.0. BEGR- ay A 1100
A : 5 mM Ca*"-Ringer 2 4
B: 5 mM Ca?" and 1 mM procaine— :‘90

| SR SO F Lo oY GHAN et 095 | §) I 80

~ Ringer, 80 TR R
0 10 20 30 40 50 60 10 20 MINUTES

DISCUSSIONS AND CONCLUSIONS

In our previous experiments it was observed that by decreasing Ca2*
concentration in the external medium a depolarization of the membrane
was recorded [14], with a slower onset, a lower amplitude and a faster
recovery to the initial value in normal Ringer as compared to the depo-
larization determined by high external K* [15].

The change of K*:Ca?" ratio by inereasing Ca®* concentration
brings about a hyperpolarization of the membrane (Fig. 1—A and Fig.
3—A) with rapid installation, low magnitude and slow recovery in normal
Ringer.
! The explanation of our results is based on “2—M.S.I1.” concept [1]
on the membrane structure and properties, considering that there isan
antagonism between K* and Ca?* at the membrane phospholipidic struc-
ture level, point of view asserted by other authors too [10], [21]. Thus,
the hyperpolarization by high external Ca?* (as well as that produced by
low: external K*) might be explained by a phase transition of globular
phospholipidic. micellae from the external layer of the membrane to
laminar micellae, by replacing K* by Ca?', which is in excess. The charac-
tevistic aspects of these phenomena are a result of the fact that in diffe-
rent situations in phase transitions are involved phospholipidic micellae
varying in number and sensitivity toward structural and destructural
ions [14]. Our data bring new proofs in this respect. At an acid pH (Fig.
3—A) a higher membrane hyperpolarization was observed, but slower
than at an alkaline pH (IFig. 1—A). This fact might he explained on the
basis of a specific effect of the acid pH at the level of glohular micellac
from the external layer of the membrane [14], [15] on which the destruc-
tural ion (Ca?") is acting.

The investigations regarding the interaction of procaine with Ca?*
[4], [11], [18], [20] showed that the anesthetic is able to substitute
Ca®" from the membrane or is substituted by it, according to the ratio
of their concentrations. In a free-caleium medium [147], [17], [19] pro-
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caine diminished the depolarization induced by the absence of this ion,
due to its ability to mimic the role of membrane Ca?*, stronger at pH =
= 6.0 [14]. ?

In an alkaline medium containing 5 mM Ca?* and 2.5 mM procaine,
an antagonism is manifested between these two agents which results
in a complete blocking of membrane hyperpolarization (Fig.1—B).In a
previous paper [2] we reported that 2.5 mM procaine in normal Ringer
determined a slight hyperpolarization of the membrane partially imitat-
ing the role of Ca?". Although acting separately both agents have
similar effects on the membrane charge, when acting simultaneously their
specific effects are no longer reproduced. Probably at this ratio of their
concentrations they are competing in binding to the membrane as well
as in their effects.

If 2.5 mM procaine acted after the installation of Ca2* effect (Fig.
2), the hyperpolarization is gradually diminished as a result of ion remo-
val from the membrane by procaine and of a reduced ability of the anes-
thetic to mimie Ca?* role in these conditions.

To appreciate procaine — Ca?* interaction at acid pH one should
consider that this pH causes certain specific aspects of the phenomena :
an enhancement of hyperpolarization by high external Ca2*, a prepon-
derance of the cationic form of procaine [2], [3] and some modifications
of globular phospholipidic micellae from the external layer of the mem-
brane [2], [10], [15]. At pH = 6.0 a reduction of procaine efficiency in
competing with Ca?* is observed. Thus, the decrease of hyperpolarization
is smaller than at an alkaline pH, at the same concentration of the anes-
thetic (2.5 mM) (Fig. 3—B). In the case of depolarizing concentration
(L mM) of procaine [2] the effect of simultaneous action of these two
agents (Fig. 4) is no longer based on an antagonism, but rather due to
a sum of their individual effects. The degree of reciprocal reduction of
the two opposite etfects is dependent upon the concentration ratio of the
two agents.

It is evident that at an alkaline pH the procaine efficiency in
antagonizing the hyperpolarizing effect of high Ca2* is more marked than
at acid pH.

Our data are in good agreement with the concept that the inter-
action between local anesthetics and (‘a2* occurs at the level of membrane
phospholipidic struotures [4], [18], [20]. Although there have been some
other explanations [11], [16] we believe that the interaction between local
anesthetics and caleium oceurs at this level.
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. BIOSYNTHESIS OF NICOTINAMIDE ADENINE
DINUCLEOTIDE IN THE FROG LIVER.
'~ EFFECT OF NICOTINAMIDE AND NICOTINIC
ACID ADMINISTRATION
BY
R. MESTER, D. SCRIPCARIU and A. FINMAN

/'Single injection of nicotinamide (0.5, 1 and 2 mg perg body weight) has been
. 'shown to cause an increase in the NAD content of the frog liver. Increased syn-
] thesis of total NAD reached a maximum after 12 hours (500 %, increment at 1 mg
nicotinamide) and affected similarly both NAD"™ and NADH levels. Liver NAD
‘concentration remained high for at least 24 h after a single injection (2009, at

. 0.5 mg, 300% at 1 mg and 4509, at 2 mg nicotinamide), above the values in
control animals. Nicotinic acid also increased total NAD content in the frog

| liver (3 fold at 12b after 0.5 mg per g body weight). It is concluded that both
~ precursors participate similarly in the biosynthesis of NAD in the frog liver.

g

Nicotinamide and nicotinie acid are the main metabolic precursors
used by the tissues in the biosynthesis of nicotinamide adenine dinucleo-
tide (NAD). Biosynthesis of NAD from nicotinamide and nicotinic acid
was elucidated by Preiss and Handler [13], Dietrich et al. [1], Ikeda et
al. [5]. Nicotinamide stimulates the synthesis of NAD in some mamma-
lian tissues : hepatic tissue, cardiac muscle, mammary glands and thyroid
gland [2], [3], [4], [11]. Nicotinic acid has also proved to be a precursor
of NAD in the hepatic tissue, the thyroid gland and erythrocytes [5],
[9], [12]. The importance of each pathway is difficult to evaluate in
Dbiological systems. Although the effects of nicotinamide mononucleo-
tide (NMN) on rats may be the main system in the liver, other studies
have shown that the nicotinic acid also induces an increase in the concen-
tration of NAD [6]. Injection of nicotinamide and nicotinic acid induces
a transient increase in the level of NAD in the liver of mouse and rat
® ~ [7], [8] and thyroid gland [11]. The pathways of NAD synthesis in lower

~ vertebrates is not understood. A previous study in our laboratory has
shown the presence of an active NMN adenylyltransferase in the oocytes
and during the first stages of embryonic development of frog, suggesting
the importance of nicotinamide in the biosynthesis of NAD [14].

The purpose of this paper is to present evidence that both nicoti-
namide and nicotinic acid, administered in vivo, are used as precursors
il of NAD synthesis in the frog liver.

I i MATERIAL AND METHODS

e . Rana ridibunda frogs from the lakes around Bucharest were used.
| - Frogs weighing 100 —150 g were injected with 1 ml of precursors, prepar-
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ed in physiologic saline solution. Administration of nicotinamide and

nicotinic acid was made by injection into the dorsal lymph sacs of animals,
The following concentrations of nicotinamide were used : 0.5 mg, 1 mg
and 2 mg per g body weight. Nicotinic acid was used only in a concentra- -
tion of 0.5 mg per g body weight, higher concentrations having toxic

effects upon the animals. The level of NAD was also determined on con-

trol animals.

Eaxtraction of oxidized NAD. 1 g liver was homogenized with 4 ml

trichloroacetic acid 2.59% at cold. The homogenate was centrifuged at
10.000 g for 10 min. The extracts were neutralized to a neutral pH (7.1 —
—17.2) with 0.5 N Na,PO, and tised for experiment. The method was
essentially the same as that earlier described [18].

Extraction of NADH. A procedure described by Telepneva and Mes-
ter [18] was used for the extraction of reduced pyridine nucleotide. Briefly, |
1 g hepatic tissue was homogenized in 5 ml 1 N KOH, prepared in ethanol

25%. The homogenate was boiled at 100°C for 2 min and then cooled on
ice. After cooling down, the homogenate was neutralized with 1 M malic
acid. The solution was clarified by centrifugation at 10.000 g for 10 min
and used for experiments.

The method employed for the determination of NAD* and NADH
was the same as that described by Slater et al. [16].

RESULTS AND DISCUSSION

NAD content in normal frog liver. The mean values of NAD* and
NADH concentrations in the normal hepatic tissue of frog are summariz-
ed in Table 1. From the above data, it appeared that the pyridine
nucleotide content of the frog liver is lower in comparison with that of
mammals [6], [18]. The total NAD content is 43 vg/g of wet tissue, a value
ten times smaller than that of the rat liver. This would be expected since
the amphibian tissues generally have lower enzyme activities. Neverthe-

i

less, similar to the mammalian tissues, the level of oxidized NAD in frog ’

liver is 4 times higher than the NADH content

Table 1
Nicotinamide adenine dinucleotide concentration in frog liver (mean values of 10 experiments)
No. of NAD™* NADIH } total |, S
animals pg/g tissue | pg/g tissue | NAD PADHAAD
| | | |
Frog liver | 10 ! 88601l maemy it p.oneiiionas

Biosynthesis of NAD in vivo. In order to follow, in vivo, the synthesis
of NAD, four lots of frogs were treated with different nicotinamide and
nicotinic acid concentrations. After a single dose of precursor injection,
the animals were sacrified at different time intervals (3, 6, 12 and 24
hours) and the concentrations of oxidized and reduced forms of pyridine
nucleotide were determined. Each result represents the mean value of
three determinations.
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icotinamide injection in the tested concentrations signifi-

tl ngtiggt%gu‘;he NAD ? and NADH levels of the hepatic tissue (Flgs.
5 c}lr 2). The highest concentrations of NAD™ zm(_l NADH were est-z}—
11'aﬁ d 19 hours after the nicotinamide injection. It is interesting to note
Ec)hlfft eall the nicotinamide concentrations tested yield a highest activa-
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Fig. 1. — Effect of_a §ingle in- % 140
jection of nicotinamide in a con- R
centration of 0.5 mg /g_body l\\'Clght i
(1), 1 mg/g body weight (2) and = i
9 mg/g body weight (3? on oxi- e
dized NAD concentration fl‘om_ =-
the frog liver (mean values of &
three series of experiments). The 2 80
dotted line indicates the level
of NAD' in the liver of control
frogs (mean values of 10 experi- 40 1/

ments).

Fig. 2. — Lffect of a single in-
jection of nicotinamide in a con-
centration of 0.5 mg/g body weight
(1), 1 mg/g body weight (2) and
2 mg/g body weight (3) on NADH
concentration from the frog liver
(mean values of three series of
experiments). The dotted line in-
dicates the content of NADH in
the liver of control frogs (mean
values of 10 experiments).
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tion of the pyridine nucleotide synthesis at the same time 111teryal. In
comparison with the control animals, 12 hours after t.he/ precursor admi-
nistration, the NAD * level in the liver increased by ~300 % at 0.5 mg nico-
tinamide, by 530%, at 1 mg nicotinamide and by 5009, at 2 mg nicoti-
namide. Tt should be noted that the NADH content, 12 hou}‘S after nico-
tinamide injection, increased proportionally to those obtained for oxi-
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dized NAD. In other words, nicotinamide injection in vivo stimulated & being reached 8 hours after injection [7], [8]. Maayan and Rosenberg

the synthesis of both oxidized and reduced forms of pyridine nucleatide
(see Itigs. 1 and 2).

The highest mean values of NAD " and NADH were obtained after
administration of 1 mg nicotinamide. 24 hours after administration of
0.5 mg and 1mg nicotinamide, the concentrations of NAD* and NADH
are lower, but still much above the normal limits.

The data summarized in Fig. 3 show the profile of total NAD level
(NAD*' 4 NADH) in the frog liver, after a single injection of three dif-
ferent concentrations of nicotinamide. In the first 12 hours, the biosyn-
thesis of NAD in liver is directly proportional with the concentration of
the precursor administered (0.5 mg and 1 mg nicotinamide). The sig-
nificant synthesis of NAD was observed after 3 hours and was continued
for 24 hours, with a maximal value after 12 hours. Although a decrease
in total NAD level was noted after 24 hours for the 0.5 mg and 1 mg of
nicotinamide, their content was great enough to account for the incre-
ment in-pyridine nucleotide synthesis, as compared with the control
animals.

In the case of large doses of nicotinamide (2 mg/g body weight),
the levels of NAD* and NADH in the liver remain high, even after 24
hours (see Figs. 1, 2 and 3). Thus, the mean value of total NAD 24 hours
after a single injection of 2 mg nicotinamide is 4409, higher, in comparison
with the level of pyridine nucleotide in control frogs. Several possibili-
ties may.be mentioned that conceivably could account for this enhan-
cement : a) the biosynthesis of NAD is maintained at a high level by the
presence of the precursor in excess; b) it is also possible that high concen-
trations of nicotinamide in the liver cells may exhibit an inhibitory effect
of NAD glycohydrolases. Previous results suggest that the stimulation
of NAD synthesis induced by nicotinamide is the result of an increased
synthesis of pyridine nucleotide [6], [L7]: However, Maayan [10] consi-
dered that the administration of large amounts of nicotinamide could en-
hance NAD level, by inhibition of NAD glycohydrolase, which is present
in the thyroid gland. !

The effect of nicotinic acid on the synthesis of NAD in frog liver
is presented in Fig. 4. Single injection of 0.5 mg nicotinic acid, per g body
weight, significantly increased the level of total NAD. In the case of this
precursor too, the stimulation of biosynthesis of pyridine nucleotide was
observed after 3 hours, with a maximal value after 12 hours from the
precursor injection. At this time, the synthesis of total NAD in liver was
by 2709, higher as compared with control frogs. After 24 hours, the bio-
synthesis of NAD remains high, with an average value of 2109, higher
than the control animals. Despite the fact that nicotinic acid significantly
increased the level of total NAD in liver, there was no augmented synthesis
of the reduced form of pyridine nucleotide. This aspect is difficult to
appreciate, as experimental data are missing. It is possible that nicotinic
acid may affect the reduction of NADH in liver cell (stimulation of NADH
oxidation) or the activity of the enzymes which are NADH dependent.

Our experimental data are in agreement with those obtained on
some mammalian tissues. High concentrations of nicotinamide have been
shown to cause an increase of mouse liver NAD, the maximal content

[11] reported that four hours after injeéction of nicotinamide, NAD con-
tent of rat thyroid was about 2009 increased; the level of NAD was
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- little affected by nicotinic acid. However, Shimoyama et al. [15] demon-
strated that both nicotinamide and nicotinic acid may act as precursors

of NAD synthesis in the early embryonic stages, during chick embryo-
nic development.
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CONCLUSIONS
The results obtained by us presented evidence that nicotinamide
and nicotinic acid are used as precursors in NAD biosynthesis by frog liver. |
Both precursors, in equivalent concentrations (0.5 mg), have increased
NAD synthesis similarly (about 3009, each, after 12 hours of a single dose

administration). -
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¢ HICKENS LIVER CELLS IN THE PRESENCE
'~ OF ROUS SARCOMA IN THE ORGANISM

BY

" D, MISCALENCU, FLORICA MAILAT, G, MIHAESCU, CONSTANTA UNTU,
15t Tt E. VALIENTE

y ¥si)i
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In the presence of Rous sarcoma in the organism of chickens deeply alterations

develop in the liver. The liver cells exhibit lesions that may progress up to their

' disaggregation. The cell 'debris are found together with erythrocytes and other

! elements of sinusoids. Collagen-like fibres can be discerned in the cytoplasm of

/(. the liver cells that have not yet reached an advanced state of destruction. Nu-

: merous plasma cells and other cellular types can be seen among the liver cells.

~ Following the administration of carbon tetrachloride to Rous tumour-bearing

i " chickens, hepatic destriction may be very extensive and numerous plasma
cells ‘are differentiated in the spleen. ;

i ; INTRODUCTION

' Even when metastases do not develop in the liver [2] the presence
of tumours' in the organism has a marked influence upon the liver cells,
altering the granular endoplasmic reticulum and mitochondria which
leads to an intense phagocytosis process reflected by the presence of se-
condary lysosomes at the biliary pole of liver cells ([4], [8]). More frequent
are the marked reactions in the spleen of tumour-bearing animals [7].

yedan O

i MATERIAL AND METHOD

LA SARE

- Rous sarcoma, the Schmidt-Ruppin strain, was transplanted intra-
muscularly to two weeks-old chickens. Part of the chickens received
0.5 70l carbon tetrachloride (20 %, in paraffin oil), “per o0s, three days
before being sacrificed (on the 12th day after transplantation). Liver,
spleen and tumour small fragments were fixed in glutaraldehyde and
osmium tetraoxide and embedded in vestopal. The sections were double
stained with uranium acetate and lead citrate and examined in a Hitachi-
HU electron microscope. ;

RESULTS
~ The presence of Rous sarcoma tumour  (VSR, Schmidt-Ruppin
strain) profoundly disturbs the life of liver cells, and hence, causes strik-
Ing ultrastruetural alterations up to the destruction of cells.

REV. ROUM, BIOL.-BIOL. ANIM., TOME 25, No 1, P, 5154, BUCAREST, 1980
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In most of the cells that maintain their integrity (even if only appa-
rently) the nuclei are considerably diminished in size, sometimes deeply
notched, with an altered content and . little compact = chromatin, digse-
minated peripherally (Fig. 1). In the incipient phases of hepatocytes
transformation, collagen-like fibres may ‘be ‘observed in their cytoplasm,

While the cells are in the course of disruption their nuclei still main-
tain an almost normal shape, structure and size. Particularly worthy of
note is the behaviour of glycogen which is not eliminated as happens
in most instances when the organism is stressed hy different chemical or
physical factors or diseases. The glycogen granules of normal aspect are
distributed especially in the cytoplasmic areas free of mitochondria, the
granules - being. sometimes slightly. agglutinated. 201

In some parts of ‘the cytoplasm of the cells that have reached an
advanced . degree of alteration a Ppartial lysis of glycogen granules may
nevertheless be seen. These zones become clear since the fine cytoplasm
granulations also disappear and the glycogen granules, marked by lysis,
are randomly distributed throughout “these Spaces in. the cytoplasm
(Fig. 1). These zones are the site at which the liver cells breakdown in
the more advanced stages of destruction.

The mitochondria, so numerous in hepatocytes, exhibit a wide range
of alterations. Most of them are transformed into spherules full of granula-
tions that render them more or less electron-dense. Many of them are
surrounded. by cisternae of the granular endoplasmic reticulum, which Fig. 1. — Cytoplasmic arcas in which partial glycogen lysis has occurred. The
are disrupted to various extents but always equal to the degree of disag-: mitochondria still maintain their contour. x 18.500
gregation of the mitochondria it surrounds (Fig, 1). ;

In.some cases, even when disruption is very advanced, the mito-
chondria: may maintain the traces of eristae, marked by electron-clear
linear ‘spaces. 4 ; : - . :

When their rim can no longer be discerned, the mitochondria lose
their identity and merge with the eytoplasm, with its glycogen and ribo-
somal granules of the granular endoplasmic reticulum that surrounded
the mitochondria. A kind of vacuolization marked by electron-clear spaces
can be discerned in the mitochondria in very few cases. In the comple-
tely - destroyed cells or in the lumen of -the sinusoid capillaries with
altered walls, the mitochondrig appear to maintain their external mem-
brane and to be adrift (Fig, 2).

Disruption of sinusoid capillary walls is accentuated (Fig, 2). Through
the gaps in the endothelial cells, the cytoplasm of the' brokendown hepa-
tocytes penetrates into the lumen of capillaries and its glycogen granules,
mitochondria, ete. can be seen in the neighbourhood to the red blood
cells in the capillaries (Fig. 2).

The presence of plasma cells among hepatocytes offers an addi-
tional argument demonstrating the strong reaction of the organism and
of the liver to the presence of Rous sarcoma. The liver cells are no longer
rich in endoplasmic reticulum cisternae, that is a particularity of these
cells ; the cisternae are characteristically dilated and come in direct con-
tact with the clear space of the nuclear membrane (Fig. 3). No plasma-

Fig. 2. — Disrupted hepatocytes and sinusoid capillary cells. x 11.900
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lemma belonging either to plasma or to liver cells can be discerned at
the site of contact between these two types of cells, _

Following the administration of carbon tetrachloride to Rous sarco-
ma-bearing chickens, hepatic destruction is more marked, with the pre-
sence of erythrocytes in the liver cells, and in the spleen the differentia-
tion of very numerous plasma cells can be seen (Fig. 4).

DISCUSSION AND CONCLUSIONS

Marked alterations are produced in certain areas of the liver in the
presence of Rous sarcoma in the organism,

We believe that the collagen-like fibres thatappearin the less affect-
ed hepatocytes cannot be considered as fibres associated with desmo-
somes as assumed in certain cases of deterioration of liver cells [12].

Growth of Rous sarcoma in the organism of chickens causes a grea-
ter deterioration of the liver cells than that produced by ascites hR-18
in the white rats [8] or by melanoma H-16 in the hamster [4]. The de-
struction may lead to disaggregation as in most cases of administration
of some toxical substances (51, [6], [9], [10], [12].

Destruction of the hepatic parenchyma does not resemble that
. ‘ . . e L caused by metastases [2].

Iig. 3. — Plasma cells d]Stlgill;ilc(gn:.m;n%. Olz)%patoq tes in Rous sarcoma-bearing ' The presence of plasma cells and other cellular elements has often
« been noted [1]. Under our experimental conditiong plasma cells were
to be found among the hepatocytes in the vicinity of sinusoids.

Following the administration of carbon tetrachloride, disruption of
the liver parenchyma is more accentuated [5], [10], [12] and the spleen
exhibits a considerable number of plasma cells, the reaction being more ‘
marked than in the Rous sarcoma, chickens not treated with carbon tetra-
chloride. The presence of the tumour induces the occurrence of plasma
cells in the spleen [7], but the reaction is less important than that of
plasmacytes of Rous sarcoma-bearing animals treated with carbon te-
trachloride [3], [11]. :

The marked disruption of chicken hepatocytes may also be 4ttri-
buted to Rous sarcoma virus that accentuates the perturbed physio-
logy of the tumour-bearing animal.
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. THYMIC REACTIONS :
IN THE TUMOURS BEARING RATS

BY

V. TOMA' and CARMEN STUGREN

The experiments performed on male Wistar rats have shown an involution of
thymus proved also histologically by a decreased weight, concomitantly with
‘the increase of Walker 236 timoral transplant. The ‘thymus 'involution was
“ delayed by the subsequent adrenalectomy of these rats. ' ‘
In parabiotic rat-pairs-in which one.partner was inoculated with ascite, OYA, the
plienomenon of thymic involution was_ identified  in both animals, probably
“betause of tumour toxohormone migration. >

Earlier papers published by one of us [5], [7] showed that Wistar
rats inoculated with Walker 256 carcinosarcoma produced a constant
progressive and irreversible thymic" involution.

The phenomenon can be considered as a symptom of breakdown
of antitumoral organism reactivity as well-as a stress reaction, the gland
involution being diminished by an adrenalectomy of tumour bearing
BRMBAISY 1o st o A

.- This paper presents some results of our invesﬁig@tions on the effects
of some ‘cancer inducing transplafit variants on the thymus function in
the cellular immunity reactions as well as in antitumoral organism de-
fense [6]. y W

MATERIALS AND METHODS

1) Young one day old rats were subcutaneously inoculated in the
interscapulary region with Walker 236 carcinosarcoma, After tumour
transplantation, the animals were left with their mothers and sacrificed
weekly, during a month, the thymus being weighted at a torsion balance.
The control groups undergoing a false operation were kept in the same
conditions. ' ! 4 N v Sl

(2) Male rats weighing 100 4 10 g were transplanted with Walker
206 tumour. The animals were bilaterally adrenalectomized 2 or 4 weeks
after grafting. Sacrification, prelevation and weighing of thymus were
made 7 days after operation. All animals were. kept under salts diet.

~3) Pairs of 100 g male rats were - united by musculo-cutaneous
sutures according to Bunster-Meyer’s parabiotic technique quoted by Dorf-
man [2]. It is of imporfance to have the two members of a pair clogely
matched in weight. Three days after the surgical intervention, one of the
partners was inoculated with 1 ml ascite ‘OYA [4], containing 32 000

REV, ROUM. BIOL,-BIOL, ANIM., TOME 25, No 1, P, 3538, BUCAREST, 1980




56 V. TOMA, CARMEN STUGREN 2

cells/ml. The control parabiotic pairs were left uninoculated. Two weeks
after transplantation, the animals were sacrificed and the thymus weight-
ed in both animals. i 53

~ In some cases histological thymus investigations by hematoxylin-
eosin staining were kindly made by Dr. G. Simu.

RESULTS AND DISCUSSION

First week following inoculation tumorogenesis increasing was his-
tologically observed as a reticuloepithelial hyperplasia of thymus. The
thymic involution was accentuated and after one month it appeared as
a thymic dropping. Hyperplasia and hypertrophia of the reticuloepithe-
lial cells is completed by relatively numerous syncitial cells, the differen-
tiation of zones and appearance of some villosities with PAS-positive
materials. At the same time, the mortality of animals increased.

185
-
€
]
2 i { y
2 . A KrrEls
= Fig. 1. — Dynamics of the "thymus
weight “in  'Walker * 256 ' carcinosar-
coma bearing rats,
80
51
497
371
287
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2) The adrenal eradication of rats, 2 weeks after Walker 256 carci-
nosarcoma grafting, when solid tumours appeared, produced a delay in
thymic weight involution, compared with the non-adrenalectomized tu-
mour bearing animals. Four weeks after grafting when the animals pre-
ented developed tumours, the thymus size was correspondingly decreas-
ed, with clear reticuloepithelial hyperplasia and increased Hassal cor-
puscles in the medular zone. At this time the thymic decrease could be
diminished by adrenalectomy. : :

_ According to H. Selye’s theory [8], thymus involution in the men-
tioned situations can be considered as a tumoral stress. The adrenal exci-
sion, ie. of glucocorticosteroid thymolytic hormones, reduces, to ‘some
extent, thymic involution. In concordance with Blomberg [1], thymic
involution can be interpreted asa removal of inert immunocompetent

cells as well ag an intensification of the T active Iymphocytes with anti-
tumoral role.

'3 THYMIC REACTIONS IN TUMORAL RATS o7

3) In the 16 parabiotic rat-pairs in which one partner was inocu-
lated with 1 ml ascite OY A, it was observed that they generally can sur-
vive 2 weeks without presenting rejection phenomena. At the final stage
of tumorogenesis, thymus weight of the inoculated animal diminished
with 59.80 9, compared with the values found at the uninoculated partner.
The cortical zone appeared clear, the gland being formed of a mass of
reticuloepithelial cells with numerous cystic PAS-positive structures. In
the uninoculated partner of parabiotic rats, the thymus also decreased ;
the development of the structural zoneé details was . inhibited, Hassal
corpuscles were numerous and the fatty content was high. Henceforth,
in both cases, the thymic involution was present, being more pregnant in
the inoculated animals. Their parabiotic organism had a much more in-
voluted thymus than the tumour-free pairs.

In this case we suppose that in the parabiotic partner the involution
is provoked by the diffusion of a tumoral toxohormone through intersti-

= Cs  Walker 256 S.a. 03A

O, -

% 2 weeks 4 weeks 2 veeks
100 - | - Adr

80 i
Fig. 2. — The thymus weight in rats l
bearing Walker 256 carcinosarcoma 60
(CW); adrenalectomized (— Adr); 40
adrenalectomized and tumor inocu-
lated (—Adr+CW);and in the para- 20

biotic rats bearing OYA sarcoma. Parabiotics rats

C

20
Lol = |
60 - +03A

tial liquids as mentioned by Fukuoka and Nakahara [3]. This hypothesis
is also supported by the fact that both animals died at the same time,
showing general intoxication symptoms.

CONCLUSIONS

Malignant experimental tumours act as a stress factor which pro-
duces an irreversible involution of the thymus.

The phenomenon is generally dependent on the secretion of gluco-
corticosteroid hormone. This fact supports the idea that the thymus cons-
titutes the link between the formation of specific immunological defense
reactions and the nonspecific reactions of the organism.

Finally, the existence of a tumoral toxohormone with thymic in-
volution action appears plausible.
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THE ZN VI Vo TIME EFFECT I\ELATIO SH‘H?
INDUOING CHROMOSOME ABDRRATIONS BY THREE
CYTOSTATIC DRUGS

By

LILIANA GEORGIAN, V., COMISEL* and CORNELIA GEORMANEANU

- “The in vivo lime-effect relationship in the yield of chromosome aberrations
induced by vinblastine, sarcolysine and methotrexate on Guérin Ty ascite cells
was determined by comparing cytogenetic lesions consecutive to unique treat-
ments applied 2, 4 and 6 days after ascite cells grafting. Chromosome obsenatlons

o were performed in the 8th and respectively the 30th day from grafting. :

In the 8th day examination, the most powerful clastogenic effect corresponded

. “to the last treatment time, and in the 30th day examinationsthe most powerful

o effect corresponded to the first treatment time. These observations were available
for both vinblastine and sarcolysine treatments. In methotrexate experiments,
the most powerful clastogenic - effect corresponded to the first treatment both
in the 8th and the 30th day examinations.

INTRODUCTION

“y

Many papers are dedicated to the effect of 'a'ntineopla;sic drugs on
chromosomes [4], [5], [7], [8], [9], [10] and the question is raising if
the clastogenic effect is or not correlated with the therapeutic effect1~
veness.

This paper is dealing with the cytogenetic effect of three cytostatic
drugs of large clinical usefulness: vinblastine, sarcolysine and metho-
trexate, which are interfering with cell dwmon processes by three diffe-
rent mechanisms.

MATERIAL AND METHOD

Tested drugs, vinblastine (0.3 mg/kg b.w.), sarcolysine (3 mg/kg b.w.)
and methotrexate (5 mg/kg b.w.) were intravenously administered into
Wistar rats, bearing Guérin Ty ascite tumors. The treatments were per-
formed in the 2nd, 4th and 6th day after intraperitoneally inoculation
of 1x10% tumor cells/animal, and tumor cells fixation for cytogenetic
examination was performed in the 8th and respectively the 30th day after
ascite cells grafting. Light microscopy observations concerned the number
and type of chromosome aberrations corresponding to each treatment and
examination time. Also, for all tested drugs, a comparison between chro-

REV, ROUM. BIOL.-BIOL, ANIM.,TOXIE 25, No 1, P. 59—-62, BUCAREST, 1980




60 LILIANA GEORGIAN, v, COMISEL, CORNELIA GEORMANEANU i 2
Table 1
Ch A S i s ;
romosomal abverrahons induced by vmblzztlllx;e:’ fsa‘r‘(,:iusl‘):;ni:;nd methotrexate in Guérin Ts ascite tumor
Examineqd Treated. | . ‘Abno,rmal : i values ‘ :
T (days (453 Total | metaphases (chromatiq Ay i
o o number of against survival
drugs : rom ca 1t time
4 ascite Wedite examined [ chromosome :
grafting) grafting) cells  1opsery. Expect- types of ]fn.
: ’ ed ed aberrations) says
| |
in the | control 100 3 7.8 ] 17
, g 3 .76 21.
8th day | 2nd day 100 o | T8 | 482 P 05 ')% f
o ; 4th day 100 571 78 | o 32,0
e 6th day’ 100 18 7.8 1.02 | 218
Eliiteon P bl T e e ) Sl B
to e ; AR T s Tt e
L= fin the | control 50 25 - 0:144 3
£ | 30th day | 2nd day 50 7 e 216y Pie0,05 2)%?
2o . ’ dth day {30 9 | 5 3187 P = 0,05.| 1220
= 6th'day | 50 A 213 P =0.05 21.8
j . i it ! , - X2 12,04 '
I P < 001 , :
e e SR S N SR o il o)
———e e
in the control -100.. |... 4. 24,5 1.005 22
| 8th day 2nd day 100 165008 | Ten ;Z':/]
’ 4th day 100 21 (245 | 239 p—gos 31.6
. ; .. | 6th day 100 58 24.5, 756 P = 0.05 30.1
2% | ; o X2 =67.142 ;
B18u1]4 i ) e
o | P < 001
o E in the ! control all animals dieq b 1Ed04 S i, B
: _the ! animals die .
2 | 30th day 2nd day : A ] 4 ;)2'7
) 4th day ?O , 10 9.7 1.15 27
6th day 50 11 | 87 1.20 318
.50 8, (9. 213 pr=o0p5 | 301
' X2 = 0.84
e S Inon gl AU e AP U
in the control © 100 2 16.7 | — 18.5
8th day 2nd day 11 (ol Rl 28.0
; 4th day 100 19 | 167 | 1.02 i 285
i 6th day 100 .| 22 | 167 3.05 P = 0.05 29.3
Q& ;
- B (2 — 43.737
22 X2 = 43.737
a2 ot P <001
= ep R N b B S as e 2 LS TS,
28 A i i : ; ; : Peepe—ee————
Et’i in the ;ﬁgn(?;y all animals died ! 525
30th day | 4th day 50 15 | 10.3 276 P =005 | 529
i : oy = 0.0 :
6th day 50 10 | 10.3 1.49 i §§'6
50 6 | 10.3 0.46 e
X? = 3,947

3 CHROMOSOME ABERRATIONS BY CYTOSTATIC. DRUGS 61

mosome and chromatid types of aberrations has been made. The observed

abnormalities were submitted to X2 test, and also the “t” test ‘was em-
ployed for comparing chromosome against chromatid types of aberra-
tions. : . Eon .

RESULTS

From experimental data, summarized in Table 1, it could be: seen
that chromosomal aberrations induced by vinblastine, sarcolysine and
methotrexate in Guérin Ty ascite cells are of different incidence and
type. The in wivo clastogenic effect of sarcolysine is. greatly exceeding
those of the other two tested drugs ; methotrexate has induced an ob.
servable but moderate chromosome damage, followed by vinblastine
whose cytogenetic action is weak. This aspect is evident considering
the frequencies of abnormal metaphases, severity of induced lesions and
the presence of multiple aberration cells, §pse .

The lapse of time between the ascite grafting and drug administra-
tion influences the clastogenic effectiveness of cytostatics tested and
also, the examination time is very important for revealing the time-effect
relationship (see Table 1). In the 8th day examination, the most powerful
clastogenic effect corresponded to the 6th day treatment, and in the 30 th
day examination, the most powerful effect corresponded to the 2nd day
treatment. These observations were available for both vinblastine and
sarcolysine treatments. In methotrexate experiments, the most powerful
clastogenic effect corresponded to the first treatments either in the Sth
or in the 30th day examinations.

DISCUSSIONS

It is interesting to observe that in the vinblastine and methotrexate
treatments, the average survival time corresponding to the two earlier
treatments (performed in the 2nd and respectively 4th day) is longer;
on the contrary, in sarcolysine treatments, the two later administrations
(performed in the 4th and in the 6th day after ascite grafting) were accom-
panied by a longer average survival tie. Then, the aberrant cell ratios
in tumor populations are not correlated with the average survival time, i.e.
with the therapeutical effectiveness. The high frequencies of chromosome
aberrations observed in the 8th day, corresponding to the vinblastine
and sarcolysine treatments performed in the 6th day and not in those
performed in the 2nd and the 4th day, could be due to some repair proces-
ses or to elimination by cell division of abnormal cells [1].

The three cytostatic drugs studied by us are interfering with cell
division processes by three different mechanisms : blocking the cell spindle
fibers synthesis [6], alkylation of DNA molecules, and, respectively,
inhibition of some enzymatic pathways in the biosynthesis of DNA pre-
cursors [3]. Perhaps their different effect on chromosomes is due to the
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action-of these different .mnd “posslble mdependont inhibitory mecha-
nlsms” [2]..

- Then, - ehromosome abeu‘atlon.s could. represent a “eompanlon” of
the cytostatic effect, but not a very important one.
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- EFFECT OF CHEMICALLY, MODIFIED NYSTATINE,
' IN ASSOCTATION WITH ACTINOMYCIN D '
AND PUROMYCIN ON HeLa CELL POLYSOMAL PROFILES

BY

R. BRANDSCH, CSONGE BRANDSCH, AL. SAUCIUC*, ECATERINA: DUCA,
P. ROTINBERG and S. KELEMEN :
The effect of NsMC, a chemically modified nystatmc pxep'u"ltlon on poly-
some structures in Hel.a cells, administered either alone or in .combinatiom w1ti1
actmomvcm ‘D and puromycin, was investigated. NsMC-induces a reduction nr«.\
polysomal material as compared to control polvsome profiles. In combination ~
withi actinomycin D it enhances the activity of the latter due, probably, to an
increase in cell permeability to this drug. In combination with pulomvcm Jt leads
to a stqhihmtion of polvsome structures.

=

Polyene antibiotics are cytotoxic to sensitive cells due to their in-
teraction with membrane sterols [37].  This leads to a permeabilization
for intracellular compounds and eventually to cell death [4]. In a pre-
vious paper we showed that the same holds true for a: chemically mo-
dified nystatine (NsMC) [1] with antitumor activity [6] at high con-

centmtlons (10 1nw/ml) in the case of Guérin T-8 ascite cells. Much fewer

data are available regarding possible intracellular effects on mammalian
cells at lower concentrations. Changes in HeLa cell polysomal profiles,
induced either by NSMC alone or in association with each r1(3‘[xnomvc:1n
D and puromycln, m’e shown in the present paper.

©

20y 203 | MATERIALS S AND METHODS

Hel)a cells were grown in 01ass ﬂwsks until they formed a monolayer
Then Jfresh growbh medium was added and after 24 hours the medium
was, ehanged for a medium containing either 2 mg/ml NsMC, 3 pg/ml
rwtlnomycm D, 3x104 M puromycin, or NsMC in combination with
actinomyein D or puromyecin, at the same concentrations. After incubat-
ing for 25 minutes, cleared cell lysates were ‘prepared according to [107.
0.5 ml lysate were layered on top of 10— 50% sucrose gradients and spun
at 36,000 rpm, at 2°C for 120 minutes in a Janetzki Vac-601 ultracentri-

fuge. The gradients were fractionated and read at 260 nm with the aid.

of a spectrophotometel:- For each ly%te three suerose gradlents were run.
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RESULTS AND DISCUSSION

_ The NsMC concentration was chosen to be below its cytotoxic level
In order to be dble to follow up more subtle changes induced by the drug
within the gell. At the concentration of 2 mg/ml culture media, NsMC does

not exhibit an immediate cytotoxic action ; nevertheless, it shows a pro-
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Fig. 1. — Polysome profile of control HeLa cells analysed on 10—50 9, sucrose
gradients, spun at 36,000 rpm at 2°C for 120 minutes,
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Fig, 2. Polysomé profile of NsMC treated HeLa cells. Same conditions as in Fig. 1, .

nounced cytostatic effect within a 3 days period. The concentrations of
actinomycin D and puromycin were chosen close to their: aetivity limit
on polysome structures [7], thus allowing the effect of associated treat-
ment with NsMC to be observed.

3 NsMC AND POLY'SOMAL PROFILES 65

Polysomal profiles, derived from NsMC treated HeLa cells, show
a certain decrease in polysomal material and a shift of the polysomal
peaks to the right, into the region of lighter polysomers (Fig. 2) as com-
pared to control profiles (Fig. 1).
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Fig. 3. — Polysome profile of actinomycin D treated HeLa cells, analysed on 10—
50 % sucrose gradients. Same conditions as in Fig, 1.
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Same conditions as in Fig.1.

The polysomal profiles derived from cells treated with actinomyecin
D at a concentration of 3 ug/ml are very similar to those of control cells
(Fig. 3). However, the combined treatment with actinomyecin D and NsMC
leads to an important reduction in polysomal material and a simultaneous
increase of the peak corresponding to ribosomal subunits (Fig. 4).

5 — c. 2051
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Puromyein, at a concentration of 5x1074, leads within 25 minutes
to the disorganization of the majority of polysomes (Fig. 5), but com-
bined with NsMC a richer polysomal profile than in the case of the sepa-
rate action of each drug is found (Fig. 6).
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IFig. 5. — Polysome profile of puromycin treated Hel.a cells. Same conditions
as in Fig. 1.
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I'ig. 6. — Polysome profile of HeLa cells treated with NsMC and puromycin, Same
conditions as in Fig. 1. y
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The reduction in the amount of polysomal material and its shift
to lower densities, that is to polysomes characterized by a smaller number
of ribosomes attached to messenger RNA, following incubation of Hel.a
cells with NsMC, might be due to a secondary effect, occurring as a result
of the NsMC binding to the cell membrane and does not necessarily reflect
a direct action of NsMC on polysomes. The combined  treatments with
actinomyein D and puromycin, however, reveal two additional effects.
The higher actinomycin D activity, when administered together with
NsMC, most probably indicates an increase in membrane permeability
for this drug, induced by the concomitant action of NsMC. In agreement
with this interpretation are the higher extinction values found for cleared
cell lysates obtained from HeLa cells treated with actinomyecin D and NsMC
in association, as compared to cell lysates derived from cell cultures treat-
ed either with actinomycin D or NeMC. This finding reflects probably
an effect similar with that one described for amphotericin B by Yavemenko
et. al. [11], who found a potentiation in the action of some drugs when
administered together with amphotericin B.

More difficult to explain is the effect on Hela cell polysomes found
in the case of combined treatments with NsMC and puromycin. The in-
crease in polysomal profiles may reflect a blocking of the ribosomes on
the polyribosome structures as is known to occur with elongation blocking
agents [2]. This would suppose an interaction of the two drugs at the
polysomal level.

CONCLUSIONS

Our results indicate that NsMC shows, besides a cytotoxic effect
on tumor cells at high concentrations (10 mg/ml), certain less drastic ef-
fects at relatively low concentrations (2 mg/ml) as well, which should be
taken into consideration in explaining the cytostatic and antitumor effect
of the drug investigated.
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ULTRASTRUCTURAL ASPECTS OF VACCINIA VIRUS
MORPHOGENESIS IN THE L-23 LINE CELLS

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

The ultrastructural study of vaccinia virus morphogenesis indicates two dis-
tinct ways in viral envelope construction. In the individual virion morphogenesis
it is the internal envelope which is formed at the beginning and this closes gradually
the viral components that will form the core. After that, the core is condensed,
In the external envelope constitution the golgian cisternae are implicated. When
the virions are assembled in the viral inclusion mass, all the viral envelopes are
differentiated from inclusion materials, without golgian cisternae participation.

Vaccinia virion contains DNA-dependent RNA-polymerase that
makes possible the DNA genome copying in viral mRNA still from viral
core step existence, as the first phase of virion uncovering by hydrolytic
lysosomal enzymes [9]. Viral mRNA codifies the synthesis of an early
protein which determines DNA release from the viral core [l

As a result, DNA and protein synthesis inhibition due to virion endo-
nuclease takes place in the host cell. At the same time, cellular mRNA
transter to the cytoplasm is stopped, and along 2—3 hours from the mo-
ment of infection, only viral mRNA is synthesized.

The polysomes of the cell are subjected to breakdown and their
materials are recycled for polysomal assembly by the viral mRNA [3]
and a high intensification of viral DNA synthesis in the cytoplasm of
the host cell takes place [5].

Electron microscopic studies regarding vaceinia virus morphoge-
nesis have brought new information concerning the origin of viral envelope
membranes.

The intention of the present paper is to underline some peculiar
aspects of vaccinia virus morphogenesis, particularly regarding external
viral envelope morphogenesis.

MATERIAL AND METHODS

Ligline cells from cell cultures laboratory of the Cantacuzino Ins-
titute have been growing on the IC 65 nutritive medium, supplemented
with 29 calf serum. When the cellular monolayer was almost comple-
tely grown, we infected it with vaccinia virus. A double fixation with 2%
glutaraldehyde and 1%, osmium tetraoxide at 24 hours after infection
has been performed.
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RESULTS

All the viral morphogenesis steps can be seen in the cell culture at
24 hours after infection. The rearranged structural areas called ‘‘viral
factories’ or viroplasma (Fig. 1) appear as the first morphological modi-
fication. Here the viral components are synthesized and the new consti-
tuted membranes will form the internal viral envelope.

Before the formation of mature viral particles, the vaccinia virus
forms developmental bodies. They appear as isolated entities in the viral
matrix, or are embedded in an electrondense mass which constitutes an
inclusion. ; . .

Depending on their disposition (isolated or aggregated) we can
distinguish” two different ways of viral morphogenesis. Morphogenesis
of isolated virions takes place in several phases : _

1. the appearance of membranous profiles, de novo formed like
calottes and hemispheres, that gradually close the viroplasmic material
(Fig. 2) and will constitute the internal viral envelope. The Golgi appa-
ratus is hypertrophied, but its role in this phase is unknown;

2. the final phase of internal envelope morphogenesis and the be-

ginning of viral core condensation (Fig. 3);-

3. the viral core condensation and the appearance of an additional

viral external envelope of Golgi cisternae origin, when the virions migrate
to the centrosphere area of the cell (Fig. 4 a). The Golgi apparatus is hyper-
trophied (Fig 4 b). The similarity between Golgi membrane structure and
membranous profile that covers virion is obvious (Fig. 5), without being
detectable a direct cotinuity between them. The Golgi membrane gra-
dually condensates on the virion surface and a mature virion with double
envelope appears (Fig. 6). The second way of virion maturation is less
common and corresponds to the formation of virions clustered in an elec-
trondense material that constitutes an inclusion. It is characteristic that
the genome is the first constituted structure, around which the remained
viral components will be assembled. Morphogenesis is performed in the
following steps : ‘
_ 1. the uncondensed genome composed of numerous very fine parallel
fibrils surrounded by a fibrogranular material (Ifigs. 7, 8) will condense
and constitute the viral core without previous existence of an internal
viral envelope (Fig. 7);

2. after viral core constitution, in the electrondense material of
inclusion there are differentiated membranes, that surround this viral core
and will constitute the viral envelope (Fig. 9);

3. the virions are detached from the inclusion mass and releas-
ed (Fig. 10). The external viral envelope is constituted by membranes
which are de novo synthesized at the periphery of electrondense inclusion.
The participation of Golgi apparatus as a membrane source to the ex-
ternal viral envelope formation of virions that are formed in inclusion
is not proved.

Iig, 1.—10 The cells of L,y cell line after 24 hours of vaccinia virus infection

1., Viral factory. Electrondense formations are probably lysosomal bodies x .39 000. 2, Tl
simple arrows point out the presence of membrancous calottes of viral 01'igin~‘The; d, bie
arrows po.lnt out the internal viral envelope constitution X 32.000. 3 Tl'le be igxllline
of the wviral core c.m'ldensation process (arrow). Mitochondrial cristae ,(m) are ergllar e§
X 46.Q00. 4, a) two virions surrounded by golgian cisternae x 157.000 b) the golgia .
ratus in the same cell is hypertrophied x 46.000, ' EEGRE Shse




on the virion surface x 157.000. 6, Mature viriop doubl‘e
arrows point out the uncondensed viral genome filaments.
arrow) x 115.000. 8, Two inclusion bodies ; to the left,
‘ i T iri i inclusion.
allel filaments of viral genome X 70.000. 9, The virions in an in
i i i ¥ 'TOW 115.000. 10, The virion release from
'he inclusion periphery is membraneous (arrows) X 0, ! (mlease !
'iln]gu;lilocn Its fxteﬁml envelope is constituted by de novo synthesized membranes at the inclu
. sion periphery x 115.000.

5, Golgi membrane condensation
layer covered X 157.000. 7, T'he
To the right viral core is built (

arrows point out par
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DISCUSSIONS AND CONCLUSIONS

As it is known [2], [7] the internal envelope of pox group virions
is constituted by membranes de novo synthesized which gradually close
the viroplasmic material. Morphological facts suggest that in the case
of individual virions assembly, the internal envelope membrane is first
differentiated initially appearing as reduced calottes; these latter are
gradually closed.

The chemical origin of these de novo formed membranes is a kind
of glycoproteins that are electrophoretically distinet as regards their
carbohydrate composition [7].

The role of hypertrophied Golgi apparatus in this viral morphoge-
nesis step is probably to synthesize these glycoproteins, that will consti-
tute the membrane of the virion envelope.

Later the Golgi apparatus participates directly by its cisternae
to the process of external viral envelope formation but the direct conti-
nuity between these two structures have never been observed [4], [6], [8].

In the case of virion assembly in inclusion, the viral genome con-
densation takes place before the formation of the internal viral envelope
which is de novo synthesized from the materials of the inclusion. In this
situation, the participation of Golgi apparatus to the external viral en-
velope constitution is doubtful. The figures show that membranes are dif-
ferentiated at the periphery of the inclusion, but they are structurally
different from golgian cisternae. It can be stated that virion morpho-
genesis inside the inclusion takes place without direct participation of
golgian membranes.

The morphological heterogeneity of external viral envelope origin
might be a consequence of the existence of some antigenic differences
between these two types of virions.
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SOIL NEMATODES OF THE BEECH FORESTS
: IN VLADEASA MOUNTAIN MASS

BY

IULTANA POPOVICI

The ' abundance, distribution and diversity ‘of the soil nematode fauna in beech
forests are- discussed. The litter and the upper 10 cm of soil contained 67 to 9¢ per
cent of the total nematode number. A significant decrease in the abundance
and diversity of nematode Populations with the increasing of soil depth is noted,
The contribution of different ecological groups of nematodes to the formation of
nematocenoses in different soil strata is illustrated,

The last International Colloguium on Sojl Zoology assembled in
Uppsala in 1976 — underlining the heterogeneous character of the goil
fauna distribution in quite differcnt habitats — also pointed out the great
‘taxonomical and ecological diversity of biotic components, which coexist
in the soil. Tt was emphasized the imperative of a more comprehensive
study of biocenotic elements of the soil and, especially, the approach of
functional aspects of these components, In this way it would he possible
to use the biocenotic Spectrum as an indicator of an ecosystem state.

The ecological studies of the last decade concerning the nematode
fauna were directed on the structure, biomass and productivity of nema.
tode communities, as well as on thejr impact on forest ecosystems. Few
of these studies were devoted to so0il nematode communities of beech
forests, intensive studies — under stationary System — being undertaken
in Denmark [3], [4] and England [2]. '

The present work aims to give estimates of the abundance an
Tistribution of the nematode fauna and, also, to present aspects of the dis-
“hution of soil nematode ecological groups in the beech forests of Viideasa
Mihntain Massif (Weriorn Carpathians). '

STUDY' AREAS AND METHODS

The altitudinal range of the beech forests (as. Fagetum carpaticum,)
in Viddeasa Massif, is comprised between 550 and 1080 m ; these eco-
Systems are situated on acid brown soil, acid black soil, regosol and black
rendzina. For the first three soil types humus form is forest mull and for

the last one is calcaric mull type. The range of PH’s is from 4.5 to 7.1 :
the organic content of the upper 10 em of ‘soil is 6.3 to 33.5 per cent, al-
though in the soil down to the parent material it may be as low as 2.4

‘per cent. |
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74 IULIANA POPOVICI )

Samples were collected (by taking 3 xX25 cc units) from each soil
horizon during July-October 1974, tr\'mg to follm\' nemdtode dlstrlbutlon
along ‘the entire soil profile. ' H ;

Both litter and soil avere extracted using DL (11 isse’s method [lJ
and the nematodes were fixed in TAF solutmn.

RESULTS AND DISCUSSION

Although -our study concerns the distribution of nematode- abun-
dance along the entire soil profile of the beech forests; the present results
are comparable with those obtained by Yeates [3], [4] for brown earth,
and Phillipson et al. [2] for rendzina,. for the top 6 cm of 5011 depth at
which their estimations were limited.

The most abundant nematode fauna — 3,490 ><103/111~ — is noted
in acid black soil followed by that of acid brown soil with 1,864 x103
nenmtode.s per. square meter. The datum given by’ ‘Yeates [3] for brown
soil, in the top 6 cm of soil, was of 1,432%. 103/m?2, o

.+ The smallest nematode dul%ltv noted by us — 494 x 103 ‘ib shel
tered in rendzina soil, the figure- mpproaehlng Frery, closely f;hObe Andi-
cated by’ Phllhpson et al. [2] for the same type of soil: (386 X 103/in?).
" “Figure 1 shows the d1str1butlon of nematode abitindande in eaeli soil
stratum ‘and the species abund’mce, too. The ‘density of nematode_'popw
lations in the littér and in the upper 10 em of soil was #ound to-be 67
per. cent in '’ ‘acid black soil, 74" in regosol 18 in ‘acid brown o111
96% in rendzina as per cent of the total number Yeates. | [3] 111d1c'tted
15 %.in the top 6: cm, 80 % in 0— 12 em 1'espect1velv in brown ‘soil g8 .9,
of total nematodes, while Phllhpson et .al. [2] noted a mean. of, 8{ %
in the top 6.cm of rendzma
oA ngmhoant docre&se in the ncmatode &bundam occ,ulred in l,bld-
tion with the increasing of soil depth, so that the popul&txona below 20 em
were about 109, and at the level of parent material.of the soil, the abun-
dance represents only 2-—79% of the total nematode number.

We noted, also, differences in nematode abundance as concerning
the soil type of the (,eosystun "thé First soil horizon of rendzina — mollic
A horizon — sheltered 75 9%, of the total nematode fauna while the ochric
A horizoti of brown soil and the umbric'A horizon of the black soil account-
ed oan for 28 and 339, l'ebpectlvely ‘of the Lotal nematode number,

The diversity of .5011 nematode fauna in' beech forestes (Fig! 1)
1em(u'kmble We noted chanoe% in the degree of this dwersltv related W 1t11
the soil type — its decremse from th(; 1‘endzm& and dCld black .sml Lo the

brown one.. / ! , :
The dbtrlbutlon of nematodc (11\’el'blty 1'cchted w1th the 5011 depth

showed the concentration of the majority of species in litter and first
soil stratum and a gradual reduction of species abundance with the in-

’,’\"w ot
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Fig. 2. — Distribution of ecological groups of nematodes in relation with the
'soil horizons and their organic matter content.

CONCLUSIONS

The abundance of nematode fauna in the beech forest ecosystems

(Western Carpathians) xrziil'ielci fro?l 494 X103/m3 in rendzina type soil to
: 103/m? in acid black soil.
S C>I<‘hg 1/nain mass of nematodes — 67 to 969, of the total fauna —
occurs in the litter and the upper 10 em of soil. They were present
down to the level of parent material but with a scarce qbur1@ance. A simi-
lar trend is noted for the distribution of nematode diversity. o

Trophic structure of nematode communities showed the prevailing
abundance in the order : plant parasitic nematodes > mjcrobivorous >
omnivorous > predators. The microbivorous species marked a preference
for litter, while plant parasitic ones for mineral soil strata.
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COMPTES RENDUS

M. BARNEA, A. CALCIU (rédacteurs), Ecologie umand (Ecologie humaine),
I vol. 799 p., 125 figs., 76 tabl.,, Ed. medicald, Bucuresti, 1979

L’ouvrage présente un intérat particulier car il met en valeur le point de vue biologique
concernant les problémes de la santé humaine. L’hygi¢ne classique s’est préoccupée en gé-
néral des conditions de Penvironnement, notamment de celles physico-chimiques nécessaires
a assurer la santé de I’homme.

) Ces conditions étant aujourd’hui beaucoup plus complexes, il est absolument indispen-
sabl‘é d’envisager sous un nouveau angle les rapports de ’homme avec son milieu de vie. Les
auteurs du livre préconisent un point de vue ¢cologique. L’écologie humaine se rapportant a
tout ce qui peut déterminer ot conditionner la Vie et la Santé de Phomme envisage la santé
des habitants d’une région, d’un pays, d’un continent ou méme de toute la population du globe.

En tant que science humaine interdisciplinaire, I’écologie humaine doit viser la méde-
cine, la biologie, les sciences sociales et politiques.

Rédigé par des spécialistes de divers domaines, dans la premiére partie le livre s’oc-
cupe des bases de Uécologie humaine (notion d’écologie générale ; éléments d’écologie humaine ;
écosystémes humains ; profil actuel et tendances contemporaines de la population humaine ;
teologie sociale, culturelle et mentale).

Dans la deuxi¢me partie on traite de ’élal de la santé humaine dans différents écosystémes

nlemporains (profil général actuel de la santé de la population ; influence des agents nocifs
var Pétat de la santé).

Dans la troisitme partie on présente la prolection des écosystémes humains (conception
écologique comme repeére économique, politique et éthique pour ’humanité i Pavenir; indi-
cations et recommandations pour assurer I’équilibre des ¢cosystémes humains).

A la fin du volume M. Barnea présente de facon succincte les nouvelles idées de cette
conception écologique sur la santé de Phumanité.

La santé est la résultante des actions convergentes et complexes du milien physico-
chimique, biologique et social et non Peffet d’un seul facteur, ou de deux ou plusieurs facteurs
externes. Grace aux progrés de la médecine, aux possibilités quelle offre actuellement en
ce qui concerne I'assistance médicale de la population, il est évident que P’état actuel de la
santé est beaucoup amélioré par rapport au passé. De méme, on peut se rendre compte
alsément que I’état actuel de la santé peut encore étre amélioré par lorganisation optimale
des écosystémes humains contemporains.

L’orientation de la médecine vers les principes ¢cologiques peut étre un guide pour
Pamélioration du rapport : homme — environnement. Le respect ‘des lois de la protection de
Penvironnement constitue le premier pas ver s ’équilibre quon souhaite établir entre 1’homme
et son milieu. Dans cette action, il faut aussi changer certains rapports de ’homme avec
la nature et surtout avee les milieux nocifs, conséquence du développement impétueux de
Uindustrie. Des efforts doivent étre faits pour réaliser une écosphére saine pour ’homme actuel,
ce qui se traduit par le maintien d’un équilibre, absolument nécessaire, entre P’homme et
son milieu complexe, afin de rendre meilleure la santé de la population.

Par les thicines abordés, cet ouvrage constitue une précieuse contribution a la solution
de 'un des problémes les plus actuels du monde moderne. ¢

Le livre ouvre une perspective nouvelle aux rapports qui doivent exister de nos jours
entre ’homme et son environnement.

E. A, Pora

H. ZAMFIR, Efectele unor poluanti si prevenirea lor ( Lffets de certains
polluants et leur prévention), I vol. 176 p., 44 figs, 60 tabl. de
données, Ed. Academiei, Bueuregti, 1979

C’est grice aux sciences que Lindustrie a pu fournir a Phomme tout ce dont il a
besoin ; c’est grace aux sciences aussi que ’homme est arrivé A connaitre les effets des polluants
industriels et 4 prendre de mesures pour les prévenir. C’est 1a ’idée centrale de ce livre extréme
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ment bien venu, car il donne des résultats des investigations effectuées par ’auteur dans les
zones polluées de Roumanie. Pour chaque cas étudié il recommande des mesures efficientes
pour combattre ou pour limiter les effets négatifs sur Penvironnement et sur la santé de
I’homme.

Le livre s’occupe successivement des polluants naturels, physiques, chimiques et hio-
logiques. On expose ensuite les résultats qui peuvent mener a la protection des sources aqua-
tiques, des lacs de barrage, des espaces verts et de la normalisation des substances chimiques
et cancérigeénes.

Ce volume fournit une riche quantité d’informations sur la pollution A tout ceux
préoccupés de la santé de Phomme, qui peuvent trouver ici des données sur le grade de pollu-
tion et les mesures de protection qui s’imposent.

A la fin du livre Pauteur aborde, dans un chapitre spécial, la possibilité d’une recherche
interdisciplinaire sur les probléemes de la pollution; Il est ainsi d’accord avec le professeur
Maurice Fontaine, qui créa en 1973 le terme de « molysmologie » pour une discipline synthé-
tique, qui pourra s’occuper de tous les aspects de la pollution ; production des polluants,
action biologique et médicale, moyen de les combattre, ete. Une telle discipline devrait avoir
un institut spécial car le probléme de la pollution est un de ceux qui influencent aujourd’hui
toute Pactivité de I’humanité.

Le livre plaide pour la nécessité actuelle des investigations interdisciplinaires, afin que
Pon puisse arriver le plus tot possible a des solutions dans le probléme si important de la
santé et de I’existence pour assurer 4. ’homme un milien sain et en plein accord avec ses besoins.

. A, Pora

@y

P. G. PLOAIE, ZOE PETRE, Introducere in microscopia electronicd cu
aplicaii. la biologia celulard si moleculard (Introduction in elec-
tron microscopy with application to cellular and molecular biology)
(preface by Radu Codreanu), Ed. Academiei, Bucuresti, 1979, 330
pp., 112 figs.,, 930 refs.

The work is an excellent guide especially for the young rescarches in the ficld of mole-
cular and cellular biology, describing a wide range of methods checked and applied by the
authors in the field of ultrastructure during a period of more than 15 years.

In the first chapter ‘“Electron microscopy and the field of investigation at ultrastruc-
tural and molecular level”’, the readers are informed about the role of electron microscopy
in obtaining structural information in cellular and molecular biology, concerning the levels
of the ultrastructural organization available to the electron microscopy, as well as the possi-
bilities offered by this technique. ‘

In the next chapter “The electron microscope : history, construction and principles
ol functioning” the authors present the principles underlying the construction and functioning
of different types of electron microscopes existent all over the world. In addition, the authors
comment the conditions necessary for obtaining optimal performance and high resolution
clectron-microscopic images.

The second part begins with a large chapter (3) entitled : “The preparation of biological
materials for electron microscopy investigations’’, where the authors present a detailed
description of all the phases involved in the preparation of the biological material for the electron
microscopic study. An important consideration is given to different variants and work proce-
dures as applied to each specific phase, the necessary materials, the most indicated recipes,
apparatuses and work auxiliaries, practical recommendations.

In chapter, 4, “Location of some molecular components and biosynthesis processes at
cellular level’’, methodological and technical procedures the study ot biosynthesis processes are
presented. Thus, the researcher is acquainted with application of various techniques such as:
autoradiography which uses radioactive precursors, the in vifro investigation of the enzymic
equipment and the blocking of different steps in the biosynthesis processes. Following up such
techniques, the interested reader is able to identify and localize on his/her biological specimens
certain steps of cell biosynthesis, different enzymic activities, antibodies, polysaccharides,
as well as tracers of protein transport and microanalysis of certain chemical elements.
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. ER)
Chapter, 5, “Cell fractioning and visualigtiop of‘cell organc_ll.es ?nd ]fnmﬁollec‘u(lig.?ni
describes the procedures for cells isolation, their fractionation and purification '(l)l cerz }ltilllle élec-
ponents, viruses, bacteriophages and nucleic acids in order to make them accessible for :
f icros study.
e Ill;ﬁl()tthglizstﬁtél}iabpter’ “Organization of the electron microsco.py lﬂl)(‘]l'atO}i): ?m‘lltulml)p;g:
tection against radiations”, the authors give useful recommendations for newly built labors
i ir nnel. ;
b 8111((‘: L?:lil:léogglrjgc that the authors have succeeded in pl'esentin.g ina COllCClltl'ilt‘O(li lf?l‘ll\
a full range of methods and techniques currently used toc_lay. A practical-methodologica mp(t);
sition, the consultation of a iarge bibliographical information (930 refs.) as well as the comments
on each method based on the author’s own experience, make the book very vawable. N
The work is recommended to all the specialists working in the field of biology, Ill-(‘(}lc{l‘le
and agriculture interested in studying the iiving matter at the cellular and molecular level.

Constanlin Craciun
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