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LES CRITRRES DE 1 ESPRCE.
LE CRITERE MORPHOLOGIQUE

PAR

REUGEN V. NICULESCU

The author shows that all the critics brought to the morphological criterion are
not just, and are absolutely unfounded. These critics were made either ignoring
the real morphological data of the insects or noticing the phenomenon only in
some groups — usually birds and fishes and afterwards trying to generalize the
observations at the whole animal kingdom. The author presents numerous proofs
of the great value of the genitalia as a very certain and precise morphological
criterion in identifying and delimiting the species and genera.

Nous avons montré dans un autre travail [7] que la notion d’es-
péce morphologique n’est pas correcte puisque, dans la nature, il n'y a
pas d’especes morphologiques. C’est pourquoi nous ne présenterons pas
ici le critere d’espéce morphologique, mais le critére morphologique
d’espeéce.

Ce critere a commencé & étre utilisé dés le temps de Linné et continue
aujourd’hui d’étre dans I'objet de Pattention de tous les zoologistes —
méme de ceux qui s'en méfient et qui veulent le remplacer par le criteére
physiologique.

La critique du critére morphologique et son remplacement par le
critere physiologique est complétement sans fondement. Elle a été faite
sur des positions erronées car on a voulu généraliser les observations faites
sur quelques groupes d’animaux — oiseaux — et poissons en général en
ne tenant pas compte des insectes. Et quand ont été faites des incursi-
ons dans le monde des insectes, les auteurs respectifs ont présenté des
critiques non fondées. Leurs conclusions ont été acceptées par un grand
nombre de zoologistes et méme par certains lépidoptéristes mais sans une
analyse sérieuse. Il faut préciser que le probléme de 1'espéce n’est pas le
méme dans tout le régne animal. Chaque groupe a ses problémes spéciaux ;
la structure toute spéciale de I’insecte, avec la morphologie si particuliére
de I'armure génitale pose des problémes nouveaux parce qu’inexistants
chez les Vertébrés. Une juste appréciation du critére de Pespéce ainsi
qu’une bonne définition de espéce, doit nécessairement tenir compte de
Parmure génitale des insectes. Mais ceux qui se sont occupés tout spé-
cialement du probleme de 1’espéce n’étaient pas des entomologistes mais
des biologistes, ichthyologistes et ornithologistes. Ceux-ci, ignorant leg
eonnées: de I’Entomologie, se sont limités, naturellement, aux poissons
dt oiseaux ol le probléme de espéce est tout autre qu’en Entomologie.
C’est pourquoi nous pensons que le moment est venu de réhabiliter  le
critere morphologique et de faire la lumiére sur ce probleme. A cette fin
nous allons analyser le critére morphologique en toute objectivité et nous
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74 EUGEN V. NICULESCU 2

examinerons, de méme objectivement, toutes les critiques apportées pour
voir dans quelle mesure elles sont justes.

D’abord nous tenons & préciser qu’il y a un grand nombre de carac-
téres morphologiques utilisables en taxonomie *, mais tous n’ont pas la
meéme valeur en diagnose [12]. C’est pourquoi quand on critique le critére
morphologique doit-on préciser de quel caractére il §’agit. On ne peut pas
comparer I’habitus ou les palpes & I’armure génitale. Si, en utilisant exclu-
sivement 1'’habitus il y a des erreurs systématiques qui se commettent,
il n’est pas juste d’exploiter ces erreurs pour discréditer le critére mor-
phologique ;sil’armure génitale avait été examinée et justement interprétée,
de telles erreurs ne se seraient pas commises. De méme, il n’est pas per-
tinent d’exploiter les erreurs des lépidoptéristes inexpérimentés qui ne
pouvant distinguer un & d’une @ ont commis, au passé, des erreurs sys-
tématiques. Celles-ci doivent, certainement, étre découvertes et corrigées,
mais elles ne peuvent pas étre utilisées au diserédit du critére morpho-
logique.

Nous allons maintenant énumérer les critiques apportées au critére
morphologique et les analyser 1’'une aprés I’autre.

1. La premiére critique concerne les erreurs systématiques com-
mises par les amateurs qui ont décrit comme espéces distinctes les deux
sexes d'un papillon. On a dit que souvent entre les males et les femelles
il'y a de si grandes différences morphologiques que le critére morphologique
ne peut étre utilisé !

2. La méme déficience du critére morphologique a été constatée
lorsque les deux générations d’'une espéce ont été considérées comme des
especes distinctes.

3. La troisiéme critique se refére aux énormes différences morpholo-
giques entre les premiers états et I'imago ce qui ferait le méme critére
morphologique inutilisable ! ;

4. Enfin on a observé parfois que les différences dans I’habitus,
entre les individus d’une méme espéce, sont beaucoup plus grandes que les
caracteres spécifiques, ce qui diminuerait la valeur du critére morphologi-
que. Ce sont ces critiques qui ont constitué le fondement de ’affirmation
suivant laquelle le critére morphologique est vulnérable et partant doit
étre rejeté et remplacé par le critére physiologique (mixiologique). Est-ce-
que les quatre arguments précédents sont valables? Nous devrons. leg
examiner de plus prés pour voir §’ils sont justes ; en deuxiéme lieu il faudra
aussi examiner le critére mixiologique pour nous convaincre de sa valeur
et 8’il peut remplacer le critére morphologique. Le premier de ces problémes
sera abordé ci-apres, le deuxiéme fera ’objet d’un travail ultérieur.

Discutons maintenant la valabilité des quatre critiques mentionnées
ci-dessus.

1. Au premier point il s’agit des différences impottantes entre les
deux sexes ; parfois ces différences sont si grandes que les deux sexes ont
été décrits comme espeéces et méme comme genres distinets. Mais qu’est-ce-
que cela prouve? Rien sinon le manque d’expérience des 1épidoptéristes
qui ont fait de telles confusions. Quand nous identifions deux espéces nous

* Nous allons présenter dans un autre travail tous ces caractéres morphologiques et
nous montrerons, pour chacun en particulier, son importance pour I’identification des espéces.
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ne comparons pas le male d’une espece avec la femelle de I'autre espéce,
mais le & de I'une avec le 3 de 'autre (ou les femelles des deux espéces).
Or, pour pouvoir faire une telle comparaison, le chercheur doit savoir
distinguer un male d’une femelle. Si I’habitus ne nous aide & faire une telle
distinction, nous devons recourir a I’armure génitale qui résoud immédia-
tement et sans difficulté le probleéme. Sile chercheur qui a commis 1’erreur
n’avait pas de connaissances élémentaires de morphologie et a confondu les
deux sexes, est-il juste d’affirmer que le critére morphologique est défi-
cient ?

2. Nous aboutissons & la méme conclusion quand nous examinons la;
deuxieme critique. L’exemple classique concernant la description comme
espéces distinctes des deux générations nous est offert par Araschnia levana
L. Vraiment les deux générations (prorsa et levana) de cette espéce sont
si différentes dans I’habitus que n’importe qui serait tenté les considérer
comme especes distinctes. Mais nous savons que ’habitus n’est pas I’'unique
critére morphologique d’espece et il n’est pas le meilleur. Delméme que
pour le cas précedent, il ne s’agit pas de la déficience du critére, mais de
l’ignorance du chercheur, du défaut de la méthode de recherche. Quand
I'armure génitale chez prorsa et levana a été examinée et s’est révélée d’une
identité parfaite et ensuite qu’ont été faites des élévages au laboratoire
démontrant que prorsa d’été descend de levana de printemps, la conclu-
sion juste s’est imposé immédiatement : il s’agit des deux générations de la
meéme espece, considérées auparavant, par ignorance, comme deux espéces
distinctes. En Afrique, dans les régions olt I’année a deux saisons, les for-
mes de la saison seche différent parfois considérablement des formes de la
saison pluvieuse. Un bon nombre de formes ont été décrites comme espéces
différentes parce que les chercheurs n’avaient pas examiné ’armure
génitale. ;

3. Le troisiéme argument est tout simplement puéril. On a observé
que chez un grand nombre d’invertébrés (insectes, crustacés, mollusques)
de I'ceuf fécondé ne sort pas un étre semblable aux parents mais une larve
tout & fait différente. Les adversaires du critére morphologique ont été
tres étonnés de constater d’énormes différences entre les chenilles et les
imago ! ! La conclusion? Le critére morphologique est déficient ! Nous
nous contentons seulement de poser la question : quel sens peut avoir la
comparaison de la chenille avec I'imago et la constatation « des différences
d’age » 1 ?

4. Enfin les variations individuelles, incriminées de méme, nous
montrent que le critere morphologique s’étend sur une large gamme et
que tous les caractéres morphologiques n’ont pas la méme valeur; ilg
doivent étre utilisés dans leur hiérarchie et non pas au hasard et arbitrai-
rement. Il est vrai que parfois les variations individuelles dans I’habitus
sont beaucoup plus grandes que certains caractéres constants spécifiques
et ¢’est pourquoi nombre d’entomologistes ont commis des erreurs systé-
matiques puisqu’ils n’ont pas été capables de faire une discrimination entre
les caractéres morphologiques. Souvent une aberration présente un
habitus tout & fait modifié qui peut masquer le vrai caractére Spé-
cifique. Ainsi par eXemple certains spécimens de Melitaea phoebe Den. et
Schiff. ressemblent & s’y méprendre avee M. cinaia L. I1 y a toutefois dang
Phabitus un caractére spéeifique constant & savoir la 6° tache rougedtre
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de la bande marginale ; cette tache avance beaucoup vers la base de 'aile
antérieure, caractére qui ne manque jamais chez aucun spécimen méme
le plus aberrant [6]. Et quand I’habitus est déficient I’armure génitale
donne immédiatement le « verdict » taxonomique car chez toutes les aber-
rations quelle qui soit I'amplitude de leur variation, I'armure génitale
reste identique a elle-méme. Comme dans les cas précédents il ne §’agit
pas ici d’une déficience de critére, mais d’une déficience de recherche.

Par conséquent toutes les erreurs systématiques commises dans le
passé sont dues d’une part au manque d’expérience de certains chercheurs
et d’autre part au manque d’une méthode moderne de recherche. Quand
Pétude de 'armure génitale est devenue une méthode courante, de telles
erreurs n’ont été plus commises. Mais armure génitale non plus ne nous
dispense pas d’erreurs — si elle n’est pas judicieusement interprétée par
un bon spécialiste. Ainsi, par exemple, chez certaines espéces il vy a de
petites variations individuelles dans les genitalia [8]. Celles-ci ont été
prises, parfois, pour des caractéres spécifiques. Quand ces espéces ont été
invalidées, on a dit que le critére des genitalia était, lui aussi, déficient avec
comme preuve les especes invalidées ! Ici encore nous constatons que ce
n’est pas le critére qui est déficient, mais qu’il s’agit du manque d’expé-
rience de 'auteur. D’habitude les variations individuelles dans les genitalia
sont insignifiantes ; mais parfois elles ont une certaine ampleur et nous
devons les distinguer des vrais caractéres spéeifiques qui ne sont jamais
masqués par les variations individuelles. Le chercheur compétent et cor-
rect examine un grand nombre de spécimens et alors Pamplitude de la
variation ressort évidemment. Mais un jeune chercheur impatient de dé-
crire des espéces nouvelles, en examinant un seul spécimen, est souvent
tenté de prendre une variation individuelle pour un « bon » caracteére spé-
cifique et de décrire une espéce « nouvelle pour la science ». Tous ces faits
ne doivent pas se répercuter négativement sur le critére des genitalia.
La valeur de ce critére est d’ailleurs attestée par les 120 000 espéces dont
les genitalia, connus, sont distinets ! Nous considérons done que les quatre
«arguments » mentionnés ci-dessus sont tout & fait gratuits et nous sommes
profondément étonnés qu’ils aient pu étre présentés par des zoologistes —
d’ailleurs compétents dans leur groupe systématique. Nous sommes con-
vaincus que dorénavant de telles critiques ne seront plus formulées et que
le critére morphologique sera remis en ses « droits ».

Mais la discussion sur les critéres de ’espéce n’est pas clowe. Nous
sommes disposés a participer & ces discussions et pour commencer nous
allons répondre & une critique formulée par Zavadski [15] reproduite
d’aprés Mayr (1947) et Tuzepciuk (1958). Dans son travail, Zavadski
éerit : « Il '’y a pas de caractéres spécifiques morphologiques, anatomiques,
histologiques ou cytologiques qui permettent le marquage de Uespéce elle-méme
mais non pas aussi celui des autres groupes (intraspécifiques ou supraspéeifi-
ques). Iln’y a aucune sorte de degré de distinction «standard» caractéristique de
Vespece. Un seul et méme caractére peut servir de critore d’espéce pour un groupe,
et chez d’autres groupes de critére de genve, de famille ou méme de sous-espéce ». A
mon avis cette opinion n’est pas valable et nous allons le. prouver en prenant
toujours comme exemple armure génitale. Chaque lépidoptériste sait que
I’espéce présente certains caracteres (spécifiques) et le genre d’autres caracte-
res (génériques). Jamais un caractére spécifique d’un groupe ne peut étre de
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caractére générique ou sous-familial dans un autre groupe. Les sous-espéces
et les familles n’entrent pas non plus en ligne de compte puisque dans ces
taxa l'armure génitale n’est pas utilisablg. Si l’affirmation de Zavadski
est, peut-étre, valable dans la systématique :ieg oiseaux ou d’autres
groupes, en tout cas elle ne I’est pas chez les Lépidopteres.

Dans 'armure génitale de ce groupe d’insectes il y a, chez la plupart
des especes, de nombreux sclérites qui fourniss\en’t d’excellents caracteres
spécitiques et qui ne sont propres qu’a ces especes. Souvent‘ c’esfu un seul
sclérite (uncus, processus superior, gnathos, penis, fultura inferior, ete.)
qui est suffisant pour identifier les especes avec beaucoup de préclglon et
sans aucune difficulté puisque la forme de ce sclérite est tout & fait par-
ticuliére et ne caractérise pas que ’espéce respective. Il ne se retrouve
plus, avec sa forme caractéristique, chez aucune autre espece de tout
Pordre, et ne caractérise pas non plus un genre ou un tribu dans un a}ltre
groupe. Cela est dit au fait que chez les Lépidoptéres I'armure génitale
présente une variation interspecifique & Pinfini et aucune structure ne se
répete jamais. Et le caracteére spécifique est clairement distinetif du carac-
tere générique en ayant une autre valeur morphologique, une autre
«grandeur » [10], [12]. Ainsi par exemple le processus superior chez le
genre Argynnis (s. 1) differe nettement d’une espéce & autre. Chez A. pan-
dora il est long, mince, muni de dents ténues ; chez A. paphia il est court,
en massue, muni de dents grossiéres, tandis que chez A. sagana 11\es13
trés court se terminant en trois pointes vigoureuses, ete. Ces caracteéres
spécifiques du sclérite considéré sont des détails de structure concernant sa
forme et ses dimensions. Le caracteére générique est tout autre & savoir ’exi-
stence méme de ce sclerite (tous les genres n’ont pas un processus superior)
ainsi que son orientation. Chez les Argynnis il est dirigé vers I’arriére, mais
chez les Fuploieta son extrémité distale est recourbée et regarde vers
Pavant. Dans aucun autre groupe un processus superior long et gréle
comme chez pandora, ou en massue comme chez paphia ne constitue un
caractére de genre ! Dans les groupes ou le processsus superior existe il a
une toute autre structure et chez les groupes ou il n’existe pas, il y a d’au-
tres sclérites qui fournissent de bons caracteéres génériques.

Voici maintenant quelques exemples de caracteres spécifiques
« standard ».

1. Uneus (et les sclérites voising). Chez P. mnemosyne il est ac-
compagné des subunci; chez P. apollo les subunci manquent [3]. Chez
Pieris napi & sa base il y a, dorsalement, deux renflements arrondis qui
manquent chez P. rapae [5]. Chez A. paphia il est trés recourbé ventra-
lement et étroit, chez A. pandora plus court, large, muni de grandes dents
ressemblant & une créte de coq [6].

2. Valva. Chez P. mnemosyne pas de sclérite harpe, chez P. apollo
celui-ci existe. La valve de P. rapae est dépourvue d’apophyse sur le bord
externe, celle de P. brassicae est munie d’une telle apophyse. Chez C. hyale
la valve a une excroissance conique sur le bord postérieur qui manque chez
C. erate. Neptis rivularis — la valve est dépourvue de harpe, N. hylas —
la harpe est présente. Chez M. phoebe la valve se termine par trois dents,
chez M. cinxia par une seule dent. '

3. Penis. Chez N. polychloros il se termine distalement par une pointe
courte, chez N. wanthomelas la pointe est beaucoup plus longue. Chez
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M. didyma 1extrémité proximale est beaucou

. ' p recourbée dorsalement
apophysis aedeagi absente, chez M. cinwia cette extrémité est faiblement’
reco_u;bée dorsalement, apophysis aedeagi est présente [6]. Nous avons
c],101s1, au .ha_Lsard quelques exemples seulement; on pourrait apporter
go?llgtreslmlule;s eg r_rfn]hers d’exemples semblables. Tous ces caractéres
: seulement speécifiques, propres aux espéce ives ; '
ils n’ont de valeur générit’lue. 5 S e, 1

: Nous avons répondu, aussi par les lignes ci-dessus, aux -
glste’s. qui .aff.fn'n.lent qu’il n’y a aucun critére, q%li a lui seul, pilisse pezr(;;l)tla%-
tre identification des espéces; on dit qu’il faut toujours considérer un
el,lsemble de caractéres [1] [2]. Chez les Lépidopteres il n’est pas besoin
d’un ensemble de caractéres, car dans 1’armure génitale nous trouvons
toujou}'s un indice sir de détermination. D’ailleurs, I’armure génitale
elle-méme, si compliquée, est un ensemble de caractéres. Si nous avions
sur notre table de travail quelques milliers d’abdomens de papillons
chacun pourrait étre identifié, sans le reste du corps, et rapporté i l’espéeé
é,’ laqpeﬂe il appartient *. Nous pouvons identifier 1’espéce seulement
d’aprés les gemtal}a et trés souvent méme d’aprés un seul sclérite. Le
nombre des ’exceptlons a cette régle — quelques dizaines de cas seulement
dzu,l.s tout Pordre — est si petit, rapporté au nombre total des especes
qu’il constitue une minorité infime qui ne peut pas amoindrir en rien
notre aphorisme : « I Y a autant d’espéces différents qu’il existe de structures
différentes dans les genitalia » (. Niculescu, 1961). Il est vrai, la littérature
consigne plus de «quelques dizaines de cas », mais & notre avis dans beau-
coup de ces cas il ne s’agit pas de bonnes espéces, mais de formes intra-
spécifiques. En tout cas elles ne représentent rien & 1’égard du nombre
considérable de DPlus de 120 000 espéces dont les genitalia sont différents.
Les exemples ci-dessus nous montrent jusqu’s I’évidence que dans lar-
mure génitale ‘11 y @ de bons caractéres spéeifiques et génériques et qu’un
certain caractere est propre a une certaine espéce ; il ne peut pas servir
comime cntqre d’espece pour un groupe et comme critére de genre, famille
ou sous-espece pour d’autres groupes comme soutiennent Mayr, Tuzepciuk
et Zavadski. En nous basant sur ces particularités remarquables de 1’ar-
mure .gémtale, nous avons elaboré ’idée d’un plan de structure [11] carac-
térls:mqu‘e pour chaque _genre. C’est précisement ce plan de structure qui
c,onfere a l’arlm_ure génitale une valeur taxonomique de premier rang &
1 géchelpn générique. Tout genre a un certain plan de structure, bien indi-
vidualisé, que nous ne retrouvons plus ailleurs; il ne se répete jamais.
0913; nous a porté d’élaborer I’aphorisme suivant : « I7 Yy a autant de genres
différents qu’il y a de plans structuraus ewistant dams les genitalia » (E. V.
N 1'cules§3u, 1970). Si les ichthyologistes et les ornithologistes connais-
salent ’armure génitale si merveilleuse des Lépidopteéres, ils modifieraient
radicalement leur conception sur ’espéce ainsi que la définition de celle-ci.

* Aux Etats-Unis de telles o i i
: 2 pérations ont lieu de temps a autre dans le s cir
:Il‘uvin%tes. Un. avion vole 4 quelques centaines de metres en trainant un grand Sfi?etcfz‘lstgzﬁzf
- elr)l ous lgs insectes rer}contrés. Les ailes des papillons sont complétement déchirées et souvent
€ beau papillon est réduit seulement & son abdomen. Tous ces abdomens sont ensuite identifiés

dans le laboratoire, le chercheur s’aid i i
AT aidant de la grande collection de préparations de genitalia
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Le critére des genitalia recoit chaque jour de nouvelles confirma-
tions. On a accumulé jusqu’s présent un volume immense de données qui
montrent la primauté de ce critére & 1’égard de tous les autres. Les phra-
ges comme celle-ci: « L’habitus est si variable que toute identification des
esp éces sams Vaide de Uarmure génitale devient tout o fait illusoire » — peuvent
otre lues dans des milliers et des milliers de travaux.

Pour conclure nous affirmons donc que le critére morphologique non
seulement n’est pas vulnérable et ne doit étre rejeté mais au contraire
doit étre toujours utilisé comme étant le plus précieux, le plus sir et le
plus préeis. En outre il est le plus pratique et le plus commode car il permet
une identification rapide & 1’échelon spécifique et générique. Mais, eb
nous insistons de nouveau sur ce fait, le chercheur doit faire une discri-
mination attentive entre les caractéres morphologiques, vu qu’ils n’ont
pas la méme valeur. Le critére morphologique, et surtout ’armure génitale,
judicieusement interprétée, avec objectivité, en tenant compte de la hié-
rarchie des caractéres ainsi que des deux principes (I’équivalence des carac-
téres el le plan de structure) et manié par un bon connaisseur du groupe,
doué non seulement de bon sens mais aussi de probité scientifique, peut
rendre de grands services a la taxonomie.
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ARCHAIC SPECIES OF TANAIDACEA FROM
THE TANZANIAN WATERS WITH THE DESCRIPTION
OF A NEW GENUS, TANZANAPSEUDES

BY
MIHAI BACESCU

Some new Tanaidacea from the Tanzanian coral reef are reported ; among these,
a new genus and a new family : g. Tanzanapseudes n.g. of the family Tanzana-
pseudidae n. fam., with circularstarlike body, — unique adaptation among Tanai-
dacea, to the epibionth life on corals and spongiae — and a new species : Cyclopo-
apseudes estafricana n. sp.

Ecological and zoogeographical remarks on these Monokonophora are given;
the last genera are new to the Indian Ocean.

During a two-month exploration of the coral reefs from the Tan-
zanian waters, I also captured several coralobionth or spongiobionth
Tanaidacea. In the present note we are especially dealing with a very
peculiar representative of this order, namely the genus Tanzanapseudes

n.g.

Tanzanapseudes n. gen.

Diagnose. Body extremely flattened dorsoventrally, with integu-
ment non-calcified, projected in 31 long, triangular, acute expansions,
which completely conceal the rostrum, the telson and even the peraeo-
pods. By the expansions richly provided with setae and spiniform lami-
nae, the animal acquires a discoidal stellate shape resembling the Seroli-
dae Isopoda (Fig. 1, A).

Pleon non-segmented, totally fused with telson. Chelae symmetrical
but dimorphie, without exopodite. In exchange, peraecpod II presents
an exopodite this peraeopod is not changed into a burrowing appendage,
but is of a climbing type, having strong claws, like the remaining
peraeopods.

Chelae & twice as strong as in Q. Hypospheniums are absent, and
the sexual protuberance is hardly visible in J.

The antennule is geniculate, with uni-segmented flagelli starting
from a second common basilar segment. Antenna without . squama with
bi-segmented flagellum. Uropods short with 4-segmented exopodite,
and 2-segmented endopodite. Three pairs of normal, biramous uropods
(& and 9Q).

In this new genus, the following two species could be identified :
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1. Tanzanapseudes longiseta n.g.n.sp.

(Fig.1, A—1I, and fig. 2 A—G)

Material. Five specimens : 1 & ad. from Tubipora branches, Mbudya,
20.1. 1974 ; 2 juv. fallen from Aecropora corymbosa soaked in slighthy for-
malinized water; 1.XIL.1973 — Mbudya; 1 Q@ fallen from Cinachyra
australiensis (det. Prof. M. Sara), the spheric, yellow, tangerine size spon-
gia, very frequent in the entire coral area of Tanzania; 20.XII, 73; 1 Q
juv. from the phreatic sand, Kunduchi, 21.XII. 73.

Description. @ pre-adult; with 4 pairs of small marsupial laminae.
Body almost circular, somewhat longer than wide (ratio: 1.06; 1.1; 1. 22
(29); 1.3 (3). Integument non calcified, translucent, glossy with radial
“preaks” just like a broken window glass or like the varnish of an old
picture. All around the body the integument continues with 31 radial
projections, which lend the new Tanaid a starlike — shape. The distri-
bution of the rays is the following : 3 frontal rays; (Fig. 1, A), 4 latero-
cephalic pairs; 6 lateral pairs; 3 pleonal pairs and 2 caudal rays. The
lateral ones are the longest and partially correspond to the epimeres of
peraeionites, with beneath and proximal strong swellings — insertion
points of peraeopods. ‘

These rays — unique formations in the Tanaidacea group — ask
for a more detailed description, showing as specific characters, a very
peculiar armature and phanerotaxia.

In the first place, these rays have all around a variable number
— according to site — of pointed non-segmented projestions, we’ll name
spiniform laminae; a series of pennate, short and especially terminal
setae issuing from their base enhance the ability of this crustacean to
adhere to the substratum on which it lives. However, the most apart
phanera type is represented by huge setae curved towards the dorsal and
midline of the animal, present solely along some of the rays.

Their distribution is about the following ; on the frontal-lateral rays,
5 —6 pairs of spiniform laminae exclusively, continuing the frons by some
other shorter ones above the basis of A, up to the eyes (Fig. 1, B); pen-
nate setae are absent; the midray has 5 pairs of such laminae (one or
two distal) and 6 distal pennate setae; the cephalic rays have about 6
pairs of laminae and pennate setae. The peraeional (lateral) rays with
6 —10 pairs of spiniform laminae ; the most numerous are on the epimeres
3 and 4 which aside from the common pennate setae also present 2—3 .
huge upturned setae, longer than the relative rays and glabrous in their
proximal half, whereas in the distal one shey are finely ciliated. Such
a seta, but longer, is to be found on each mid-epimere and another
two shorter ones, on the midperaeonites, dorsally; finally, the longest
ones are the two setae on the dorsal and of the caudal rays (Fig. 1 I, s) ;
the latter are distinctly upturned anteriorly, reaching the peraeonites.
The caudal rays also each with 1—2 pennate setae and about 14 spini-
form laminae placed only in their inner portion, the latter also on the
bottom of the curvature between them ; their outer edges are glabrous.

Peraconites about 10 (ten!) times as broad os long (relative adjacent
rays, inclusively) are the only distinctly delimited segments. Pleonites
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from a global whole, without any trace of suture ejther between them
or with the telson ; only the 3 pairs of pleopods insertion circles, make
us infer that they must have been 3 pleonites,

Telson non delimited by the Pleon ; the anal aperture is covered
and overreached by the bottom of the two caudal rays.

Hyes brown Strongiy developed, Somewhai slightly pedunculate,
with over 10 huge, omatidiae (Hig 1. By :

Antennule with first basal segment: strong, slightly flattened dorso-
venfrally, smooth, and bearing 3— 4 strong outer spines and 4 —5 inner ones
(Fig. 1,B); the first segment is almost twice ag long as the combination
of the next two segments. The second segment is fitted in g right angle
turning outwards the remaining part of the antenna. Flagelli are uni-
segmented, both fixed at the same level on a common sfegment, the cutey
flagellum is twice ag long and thick as the inner one and hag 4 aesthetascae
uniseriately ciliated (Biosdd, i),

Antenna is much shorter and weaker than the proximal, basal seg-
ment of the antennule ; its bagal Segment partialiy overlaps the next
Segment ; scuama is absent. Flagellum, short, bi-segmented. (Fig. 2 4).
Labrum without brojection. Mandible thin, symmetric with a 3-segment-

mobilis. Labium with oval lobes terminating in g strong, clubbed process

has two pairs of inner glabrous phanera and long outer cilia. Mandible

as in figure 1, ¢ : Labium (Fig. 2, 0) with chitinous expansion,
Maxillule (Fig. 2,B) with bisegmented, short palp ending in 2 long

terminal seta and two other shorter, non-ciliated, subtermina] setae.
Mawxilla of the common type.

Mazilliped (Fig. 1, D) with a Special armature on the endite which
bears on its distal edge 23 long, clubbed, toothed and chitinous Phanera,
and also another 4 stick-like or spiniform phanera (Fig.1, E), the marging
bearing these phanera are slightly turned up like a jacket collar, so that
the: 2 symmetric oneg remind of the normal position of the pharyngeal
teeth in fisheg (Fig. 1, B). On the free, infero-inner margin a single cro-
tehet and 4 simple setae, Caudally and distally, a strong hairy seta which
obliquely goes beyond the distal, chitinuous phanera, Epignathus with
a distal ciliated cirrhum

Chelipeds ( Fig. 2, D). The tirst pair of peracopods are perfectly sym-
metrical, equal (Fig. 1, D); also flattened dorsoventrally, they do not
exceed the stellate outline of the body not even M. &, Hxo-
podite absent, Basis, ischio-merus ang carpus of subequal length, whereas
the propodus is distinetly longer. The carpus bears 4—5 long, simple
setae (on the inner edge) and only 2 in juveniles ; bropodus with many
setae in the terminal half and a clugster of blunt: phavera on the claw mar-
gins ; the claw of the dactylus is longer than the half of its basis ; on the
latter, 3 subterminal setae and 3 inner teeths, The marging of the palm
and the outer curvature of carpus are Strongly ciliated, which in juveni-
les is not found.

Peracopod 1T (Fig. 1, @) is sbmewhat stronger than the others,
but just like them it is of the climbing type, with a small exopodite set

[ .gen, n.sp. (A—D = Q; E—G = 3) A, .antennaz
e il A_‘G’CT(inlz)(;n[(l)[f)siz(lici'flIlll;l}glcs,elZIEtirglous explz)msion; D, peraeopod I (c]helrif)ffg) %,
B ma?_HHHIF ’ a; C3‘0near1y equal in’ size with @ represented in figure D, by sam; nnazxfna sel,lde;
= fih@llped Ir'om the complicated armature of its carpus ; G, plegpod III. H_'lJ,' a 1eon{:1 i
f;;;f;posti)l I’If,cephalic portion, magnified ; I, caudal extremity; J, details in a P a
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on the membrane which joj i i
smaller gsize of Peraeopods ITI Ja;létsth}lseng)ta?ilie g:(:) t%%xgécr{g:fedssl!ghﬂ}fr
the prqpodus, which is almost equal with that of the peraeopbd IIK but ltzoetl(l)
remaining segments. Their propodus has in all instances 3 (in juv’ 2) stern ‘i
Spines ; carpus of peraeopods IT—IV ig short, of about half the. length aJf
merus, more or }ess rgetangular with a series of dorsal spines from %Vhicoh
3 strong expansion arise, bearing the largest phanera of the peraeopods :
setae double-serrate (Fig. 2, f) ; a maximum dévelopment in thig respecé

peraeopods (Fig. 1, H).

Between basis and merus, abo in ischi i

: : : ) ve the thin ischiopodite, a disti
gemeulatlon'dlrects the remaining Peraeopods in a right :sngle ’outwéslg?c?
parallelly with the ventral face. In specimens smaller thajn 1.4 mrsrrl,
the last peraeopod is embryonic, nondeveloped. Four pairs of (;oste ’
are to be found, obvious even in 1.3 mm Q9. e
; .Plgopods in a number.of 3 pairs are small but with g normal struc-
ngj;z gzmgth Zegqs : Coxa without phanera, a long basis with 4 outer pen
26 and o Inner ones, with two unisegment d i ito

scarcely larger than the endopodite (Tig, 2,gG) b g

Uropods with 2 short basal se ,

. gments, one 4-segmented exopodi
and a 2-segmented endopodite. In juveniles, a single basal segmen%oglts
3 segments at the exopodite (Fig. 1, I). g

At the basis of the uropod in the infero-di
! - o-distal corner, a curved
18 crossing the symmetrical : i L
& 1’I,§). y rical one above the anal aperture (cleaning seta, ?)
Colour. Tanzanapseudes longi i
: guseta has an ivory bod i
tints after a complete r.emova,l of the mud from itsy back.y T‘}Y(lat};na?;gg}
tﬁry parps of the mandible, the top of the labial lobe, the inner end of
the maxﬂle.ped endite, and the claws of peraeopods are chitinous, brown
= . . 4 it
: tDishcmp.twn 3 (Fig. 2,_E,G). Somewhat larger than the ?Q (accord-
;ng: o the single & ad. av:eulable), the & differs from the @ by the chelae
f’wwe as strong and practically not flattened (compare figure 2, D Witﬁ
gijg;}fgl y2,s ﬁé lcligfwg undex:r the same magnifier), where the female, appears
§ or. Segments without ecilia are more inflated
hardly longer than wide (Fig. 2, E), lacki ' ol
_ : '8. 4, I1), lacking the 4 long setae found ;
Without hyposphenlums, It bears only g minuteg genital tlrllbe;(?ulg.

-Pleopodes & as in figure 2 @.

Size = 2—3 mm., :
Holotype Q P, no 301, in she crustace i
= . In the an collection of t g i

Museum »; paratype d, ditto, no 302. e

Geographical distribution. Tpibi i

i . a - Hpibionth species (commensal?) ;

ea-;\te.rn troplcal African waters ; for the time being,(found only .;thlg}rlle
duchi and in the reefs of the Mbudya Island (Tanzania). -
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2. Tanzanapseudes langi n.sp.

(Fig. 2, H—J)

Material. A single Q preadult, on a sponge from Mbudya.

Description (Q). Body circular, hardly longer than wide. Integu-
ment non-calcified, ivory, without varnish breaks.,

Also shows 31 radial projections.

Among the frontal rays, the midray presents both setae and spines
(about 3 pairs), whereas the lateral rays have only spiniform expansions
on the inner side (2—3 lateral, 3 apical). The first cephalic ray has spines
and pennate setae (4—5 pairs); the second and third ones, only with
spines ; rostrally, spiniform laminae and setae on the caudal edge (4 pairs)

Fig. 2, I).

( The first 4 lateral rays have spiniform laminae on the rostral edge
exclusively, and laminae 4 setae on the caudal one; along the last two
rays the arrangement is converse (Fig. 2, H). The pleonal rays 1 and 2
have rostral spines and setae, whereas caudally, only spines ; the third ray
with setae and spines on both edges. The 2 caudal rays have pennate
setae and spines only on the inner edges. The spiniform laminae are nume-
rically much reduced as against T.longiseta : only 4—5 pairs instead of
6—10 as in the latter. The pennate setae are reduced both in number
and length (fig. 2 J).

The antennule and the remaining appendages, about similar to
those in the previous species, somewhat finer.

Holotype:Q “Gr. Antipa Museum’, no 303.

Geographical distribution : Tanzania, Mbudya.

Remarks : It differs from the previous species by the lack of the
long, close-fitting setae, by the short pennate setae and by the reduced
number of spiniform laminae arming the rays.

General remarks. Just like the specimens of Cycloapseudes captured
in the same samples, the live representatives of the genus Tanzanapseu-
des are hardly distinguished, as they are completely covered with mud
and detritus ; moreover, when one presumes an animal in his mud clod,
a very strong brushing is necessary to sepurate it from its camouflage.

Upon this operation, part of the long dorsal setae of 7. longiseta are
necessarily torn out, these setae playing the same role of fitting the detri-
tus as in Cumella coralicola Biec.

In this genus there is no possibility to distinguish a rostrum or a
telson in the standard sense of the group, because these body extremities
are concealed by the radial projections. The adaptative economy of spe-
cies exerted a maximum reduction of the long appendages (antennules,
uropods) and the peraeopods do not go beyond the animals perimeter.

Tanzanapseudes cannot be referred to the Metapseudidae family,
recently created by Lang to which he confered as a characteristic feature,
a 2—5 segmented pleon, nor could it be included in the Pagurapseudidae,
where species with unaltered type of peraeopod II have been included
(whence Hodometrica should also be removed).

Such a spectacular feature — the transformation of the body into
an adhesive, fringed star with 31 rays, under which the long peraeopodal

2 —c 176
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claws manipulate, just as in parasite isopods, as well as the complete
'~ flatness, and the fusion of pleonités are characters unique in the Tanai-
dacean group, which entitles us to feel that the new genus is also a repre-
sentative of a new family, Tanzanapseudidae n. fam. v
To the characterization of this new family it should be added :
presence of a rudimentary exopodite at peraeopod 2 exclusively, not
at the first one (Chela); peraeopod 2 of climbing type non modified,
showing a mogphology similar to that of peraeopods ITI—VIIT ; absence of
- antennal squama and presence of 3 pairs of normal pleopods.
The representatives of Tanzanapseudidae are certainly archaic
- types, able to survive in the ancient and relatively constant world of
the corals.

Among the coralobionth species frequently captured along with
Tanzanapseudes longiseta we found 2 species of Synapseudes (among
which one species allied with 8. carinatus Makk. from the Red Sea) and
Cyclopoapseudes.

The acquirement of an umbrella or a stellate disk shape in the Tanai-
dacean group is representing an interesting phenomenon of convergence
with the flattened forms of Isopods (Serolidae, Janiridae ete., of Amphi-
pods (Palinnectus f. inst. of which we also found a species in the bioce-
nosis of Tanzanapseudes), or discoidal Cyclopidae, and is the result of a
long adaptation process to the rocky, epibionth — coralobionth — spon-
gicolous life.

In one T. longiseta specimen an inextricable texture of filamentous
algae (or bacteria?) with chains finer and longer than the large dorsal
setae was found. At first sight they lend a wrinkled appearance to the
integument over which they extend.

Cyclopoapseudes estafricana n.sp.

(Fig. 3, A—F)

Material : 1 Q@ with embryos and 1 juv, from the scraped stones of dead
corals of the Mbudya Island reef — Tanzania, 14. XII. 73.

Description (9). As to shape and morphology the animal resembles
Cyclopoapseudes indecorus Menzies. Integument non-calcified, extremely
fine. The body shows weak tubercles only dorsally, on the pleonites, whence
feathered setae are issuing. Rostrum large, well defined Ilaterally,
bearing an infero-anterior bristle (Fig. 3, A4); its margins circumseribe
the cone-shaped eyes, bent towards midline, with distinet facets and
black pigment. '

The five pleonites distinetly separated (Fig. 3, B) with long, hairy

“eépimera. Telson trapezoidal, wide, tapering in a conical, triangular

tip, exceeding the anal aperture. The telson cone with a single pennate,
~ apical seta and 4 pairs of lateral ones. Two pairs of huge, agglutinant
setae are fixed dorsally, two even apically (Fig. 3, B, s). Other setae of
Ghis type are issuing from the tip of the two pleonite tubercles, and ano-
ther one seta from the margins of each peraeonite, whilst from their mid-
line, another two setae, unequal in length.
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Antennule with Squama (Fig. 3, 0) with a large basal segment
strongly toothed on both margins, followed by 7 segments, the last foy
finer. Antenna (Fig. 3,D) of common type. Chela weak, without exopodite REFERENCES
just like peraeopod I ; the last, with 3 + 3 bristles on the bropodus edges 4 T Fiom
Peraeopod V - which probadbly represents the most certain chamoteristi(l BXcescu M., New Cumacea from the littoral waters of Florida (Caribbean Sea). Trav. )

. . . . 5 3 - O'
JSeature of the genus — hag g beculiar structure, which indicates an evolu. “Gr. Antipa” Bucarest, 1971, 11, 4—2 Zool. J. Linn.
P : 3 : : des and Cyclopoapseudes. Zool. J.
tion of its own. The slender basis and the lack of plumose setae lend 4" Garpixar L. F., Ngw ;gectles 20£ ihgsgenera Synapseu
finer appearance than that of the remaining peraeopods (Fig. 3, E). In % jsi(z)chl’ei}l?Zg’der Apseudiden in vier Familien nebst Aufstellung vonlgl%t (g)al;l;"yleg'
our specimen, the S_ymmetjrica‘l peraeoppd is rgduced toa stump. { fig. 3, sjiEae K. und einer Art der neuen Familie Leiopidae. Ark. zool., Stockholm, » (2), 22, 16,
Last peraeopod with pointed extremity (Fig. 8, F). Uropods with the 515—626

i i i : i i tern tropical and North temperate Pacific
basis longer than the telson tip, with 9 — 10-segmented endopodite 4, Menzes R. J., The Apseudid chelifera of the Eas =

93 —496.

: ; i ¥ ar. Zool. Harvard Coll., 1953, 107., 4 g

i - eXOPOdlte ls 2-Segmented (Flg. 3, B). KAVEE(\)rieag lBgulI.IIg;sesgae;;I; sostav kolicestvennoe rasprede{\e]mek ]I;alilrflldoll)(li]:z\:akfg7;)
K y b ae i

Colour. Ivory, black eyes. P Krasnom More. Vol. Bentos selfa Krasnogo Moriia, Nau - ;

3 i 7O — . ; 88—108. - i Wifera)Occ,
Size Q W}th 3 embry‘(‘)s = 2 mm ; Holotype ?, no 304 in the Crus. MiLier M. A., The Isopod Crustacea of the Hawaiian Islands (C3112elllfera and Valvifera)Occ
tacean collection of the Gr. Antipa” Museum. O M1 Papers Ber. Bishop Mus. Hawaii, 1940, 15, 26, 295—321.
Coenosis : 2—3 of other Monokonophora 8pecies, ameng whick
Synapseudes carinatoides n. sp. dominates.

Remarks. 1t is for the first time that a representative of the genus Received December 30, 1974 The ““Grigore Alﬁf'lapIaH lzslﬁs;um of Na
Cyclopoapseudes has been reported from the Indian Ocean, namely g Bucharest 63, Sos. Kiseleff, 1.
8pecimen closer allied with (. indecorus Menzies, from the eastern tro-
pical Pacific than with the species from the New Zeeland waters.

If we also take into account that Makkaveeva hag recently report-
ed from the Gulf of Aden, Imitapseudes veleronis Menzies, Synapseudes
rudis Menzies and an Apseudes allied with perniz Menzies — species de-
seribed also from the Heuador waters — thege unexpected occurrences
show a striking kinship between the Monokonophora fauna of the FPacific
coral reefs and that of the the West Indian Ocean. This finding — just
like the kinship between the Cumacea from the Caribbean and those of
the Red Sea (Bicescu [1]) shows the old age of these animals, as well
as their presumably Tethys origin.

The species is also epibionth, but less adapted than the previous
8pecies, to the coralobionth life ; body less flattened, but still concealed
under mud and detritus, which (. estafricana gathers and fixes by means
of agglutinant, large setae, specific also to other rocky or coralobionth
Species, as : some Cumelq (C. coralicola), C. agglutinanta Bic. [1], some
Imitapseudes, some Isopoda, lest we again mention Tanzanapseudes. We
also give the key of the three known Species of the genus Cyclopo-
apseudes :

1(2) peraeopods I (chela) and IT with exopodites ; eyes without facets
T R s e Gardiner 1973, SE New Zeeland

2 (1) PrpIandIr without exopodites ; 6yes with well developed facets. . 3
3 (4 Rostrum uniform, rounded ; first segment of Antenna nonser-
rated ; three apical setae at the telson and exopodite of uropod
consisting of 3 segments . e o v oo . C. indecorus

Menzies 1953. Ecuador

4 (3) Rostrum & rectangular, with proximal segment of Antenng
strongly serrated on both edges ; a single apical seta followed by

4 pairs of lateral setae ; uropodal exopodite consisting of 2 seg-

ments oo - oo o O estafricana mihi — Tanzania



OARPOAPSEUDES BACESCUI n.sp. AND C. MENZIESI n.sp.
. (CRUSTACEA-TANATDACEA) FROM
THE PERU-CHILE TRENCH

BY

MODEST GUTU

Two species, Carpoapseudes bacescui n. sp. and C. menziesi n. sp. collected during
the XIth expedition of R/V ““Anton Bruun” from the Peru-Chile trench, are
“described. )

In 1968, Lang described the genus Carpoapseudes [3] with
four species : C. longissimus, O. oculicornutus, C. serratispinosus and
O. simplicirostris. Afterwards only Kudinova-Pasternak recorded the
presence of C. serratispinosus from the northern waters of Alaska bay [2].

The examination of the tanaidological material collected by the
XTIth “Anton Bruun” expedition in the Peru-Chile trench — a material
offered to our Museum by the head of this expedition, Prof. Dr. Robert

- Menzies and given for study ~ by Prof. Dr. Mihai Bicescu, for which

I am deeply grateful — disclosed the presence of two new species
belonging to the genus Carpoapseudes, which I dedicated to the above

. mentioned oceanologists.

Carpoapseudes hacescui n.sp.

Material : Station 157, Pacific Ocean, 12°03'S/78°45'W ; 3994 —4364

m-depth, Oct. 28, 1965, 1 & adult.

~'Description of male (Figs 1 and 2). Body (Fig. 1, A) strongly chiti-
nized, about 6 times as long as maximal width, with integument provided
with short, fine hairs.

Carapace (Fig. 1, A, B) somewhat triangular with well developed
respiratory chambers. Rostrum very broad at its basis, suddenly tape-
ring ; on the median portion presents a groove (Fig. 1, B). Eye lobes
distinetly individualized, without visual elements, extending anteriorly
Wwith strong spines. Epistome with spine (Fig. 1, *B); among chelipeds,
a well developed . hyposphaenium. ) ‘

Peraconites (Fig.-1, A).. The second (first one free), the third and
the seventh much wider than long, the fourth less so; the fifth and the
sixth are the longest. Ventrally, each peraeonite presents a small hypo-
sphaenium, slightly larger on peraeonites IT and ITT.

REV. ROUM. BIOL., TOME 20, NO 2, p 93 — 100, BUCAREST, 1975
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Fig. 1. — Carpoapseudes bacescui n. sp. 3; A,
view; C, antennule; D, antenna; E,

F, peraeopod II; G, beraeopod III; H, P
beraeopod VII; I, Pleopod I;

general dorsal view; B, carapace, lateral

cheliped; e, terminal end of Propodus with claw;

eraeopod IV ; J, beraeopod V; J, beracopod VI; K,

view; D, mandible; E, maxilla.

M, pleopod V.
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. With an inner, digitiform apophysis,

Antipa”, Bucharest, no, 277
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Pleonites (Fig. 1, A) in g number of five gre short and wide, Measured
together they have the same length as the combined Pberaeonites fiye
and six, Ventrally with median small tubercules.

. Pleotelson, (Hig: 1, '4) eylindrical and long, slight]
the subterining] portion, Ventrally with a lit
Wwith the pleon.

Antennule (Fig. 1, ¢) with tirst segment of basis long; ¢
flagellum consigts of 28 segm

ents ; the inner one, of 11 segments,
Antenna (Fig. 1, D

A , D) consists of 19 segments of which the géc0
the fourth and the fifth gre the longest. S

length with segment five, , .

Mandible (Fig. 2, D) brovided with g long, three-segmenteq Ppalp.
Pars incisiva of left-mandible hag 7 denticles, Whereas lacinijg, mobilijs
has six, Processus molaris very strong.

Labium (Fig. 2, ©) with last segment, bearing numeroys fine setao
on- both edges, on the outer margin, also humerous spinules are to be
found, Terminally with three spines. A S

Maziliule (Big. 2. A). Innep endite ends with 5 setae, whilst the
outer one, with 11 strong spines. Palp characteristic by the numerous
Spines situated both on' the first and the last segment. ILagst sSegment

Y larrowing in
tle bulge next to the joint

he' outer

nd
quama Well_devel_ppeu, of equal

of the second maxillule, , :
Maxilla (Fig. 2, B) lamellate pre

the outer margin,” numerousg spinules,

IS under the level ;of the margin of the mohile or outer endite, Outer

lobe bears numerous setge, ; :
Mazilliped as in figure 2, B,

Cheliped (Fig. 1, B) brovided with exopodite ; propodug wide at the

contact with dactylus. “Digitus” of bropodus long, proximally provideq
Its claw very short, tuberculiform

(Figd.:4); Dactylus long, with humerous denticles on the inner margin,
terminating with g, small claw.. o :

Peracopod IT (Fig. 1, F) with exopodite. J
the exopodite s broken, " jts bresence being
Coxa with Spine, Otherwise, beraeopod II can be seen in the figure,

Peraeopods 177 VII (Fig. 1, @, .H). Bagsis as well as ischium,
of about equal length in al] of them. The other Segments, as in the
drawings. : ; :

. Pleopods (Fig. 1; L, M) with long basis bearing bennate setae on
both edges. Endopodite unisegmented, narrow, longer than exopodite
bearing long pennate setae on the marging.  Exopodite bi-segmented,
the first segment, being much shorter than the next. Just like-the endopo-

senting on‘its_,basis, as well as on
Rostral margin ‘of the fixeq endite

dite, it bears numerous ge
Uropods broken,
Size : 13 mm length.
Colour : chalk-white,

Holotype d, in the collection of Museum of N atural History ¢y,

4
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SICU: ND C. MENZIESI n.sp.
CARPOAPSEUDES BACESICUI n.sp. AN

5

Carpoapseudes menziesi n.sp.

°31/ °41'W 2—4423
Material : Station 95, Pacific Ocean, 8 3% S/81°41'W ; 433
o e %_adugt ar?d? i) J'lgs:i];; (?Fig. 3, A) about seven
iption of male (Figs 3 a : _ 1 o
. Deslcmptz:; ma]jximal width, covered by fme,j rare %zzu 2% the basis,
g 4ong‘06 (Fig. 3, A) triangular, with rostrum - wi L A,
e a?‘gending?.ani;eriorly in a Smal}, acute prolecuonwithout chel
sca}'rcel% ez lobes extending anteriorly, with strong lslpipe:(,l Mgt e
S})m%ntsyEpistome with a strong spine. Among chelip S, g ,
phacniur g in width
Phaenluf‘- ites (Fig. 3, A) increase in length and demezi?ha’%ns 1:\0 llfter
oo d (firs?o one free) to the fifth. The sixth som il oy
e E%(%%n the seventh being the shortest. P'erafaomt(is S T
than the fi e & ophysis in the rostral half, mGIeaS‘mlb in 35 e
latemlnsifélsn x(:flﬁich pare' Temote from carapace. Hypo.sp henium p
oL i ing long enough. ‘ o
on all peraje.omt%sf ‘b:f lri%) Iglns% shoréj and wide. Together tvhtehy ?1112118’?1(1)11)2?-
h tll)lieozgifb(ine%' p’eraeonite five and six. Ventrally with s
than |
‘ indri ; rter than pleon.
g ig long, cylindrical, scarcely shorter :
ﬁletoiizfgzz (;(F];%g 3%’>,A )Bg). %:il‘ét segmen,t of Eedgilcggbgigz?y;e;tl%aﬁg
oth of . resents an inner )
3 ter flagellum and presen : Jtas
{;he'sle];gtﬂéhzfleggl eéf ros'%rum (Fig. 3, A).tInner flagellum consi
£ ter f 30 segments. ‘
segme;nltst, 7%?2 (%1‘116' Oi;l' teé)(ﬁ: (1)4 segm%nts of which the second, the fourth
it el long. o
' ifth ar gest. Squama also g : o e
- t}ie Zfig)lz dlﬁaﬁzlzlc?illi(l)zb?;bium? maxillule and mawille as in figure
aor )
in fig ing the
A —EM williped with rostral end of palp as 1r_1‘f1iurg) 4;1315171 0‘bei) ega ko
1 fra(;men]; found. Spine of epignathus (Fig. 4, ; g,
only _ 8 f ‘
el hlmrlsi‘.i' 3, D) with basis comparatively 1(%né_2,ﬁ )2;136 31 nsggxgll
OILel?pec E(xo%.()di’te fitted on a tubercul.e, consists ql PII'O (‘) d*ﬁs with’
b ilpl’?lfé second and the third, particulary lqtrlllg- innelpside L o
?‘de]_f}EIC ” 1ono‘~ bearing a digitiform apophysis onj éer?ts numerods ek
to ’é%ia%soint \xﬁzch dactylus. Dactylus long, also pre
e oerie ' ided with a moderately large
- (Fig E). Coxa provided wi {
i eP%‘Z:iOsp(l)cc)lngl \Eﬂlﬁ jr’l e>)(0p0dite much smaller than that of the
Spine. Basis g .
ipe ig. 3, D). ' . . ‘
ChehP;d (f;;)ods ’IVlVII (Fig. 3, IF—1I) ng’sh ll;aiizlggp%%{la{rl é(;l:;g&}llé
era ” i
i ing that raeopod VII (Fig. 3, I). !
t}llle .théﬁnziimnz%ig?d;, OGf).p(ellarplfs,propo.clm.andkdactylus can be seen in
Shglfﬁures Peraeopod III lacking, being bro en.. M i
i b]Pleog;ods (Fig. 38 J, K) are in a nuglber 05 glve?)g?lnt;lie prans R el
'ing 4 —>5 setae on the inner edge and 2— e e
?ﬂ?séo%%%tgeaﬁ;?seémeited just like the exopodite, but longer than
latterr,) both rami presenting long pennate setae.
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Fig. 4. — Carpoapseudes menziesi n. sp. &; A, maxillule;

C, maxilla; D,

labrum ;

B, mandible;
E, labium (caudal view); F, terminal end of maxil-
liped; G, spin of epignathus.
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Uropods broken.

Size: 10.4 mm.

Colour : ivory—white.

Holotype d, in the collection of the Museum of Natural History
“Gr. Antipa”, Bucharest, no. 27s. .

Paratypes : 1 Juvenile, in the Same collection, no., 279.

Bemarks: Ag it can be readily observed, the two Species have g
triangular carapace and g, very long pleotelson, as already mentioned
for the other Species of the genus [1], features capable to indicate the
belonging of the Species to a certain genus, even when beraeopod IT jg
absent,.

As compared with the already known Species, these two have g
characteristic very short rostrum. They can be readily distringuished one
from another by comparing the length of the Pleotelson with that of

carapace, in C. menzjes; the pleotelson being shorter, whilst jn
C. bacescus longer than the carapace,
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CEREBRAL GANGLIA REGENERATION IN LUMBRIC

TERRESTRIS L.

BY
MARIA CADARIU

f the

i restri egenerates at the expense o

: . f Lumbricus terrestris L reg iite 16 thatton

Thei ne:]:’:rlllts (’ELSI?;ICO? neural ectodermic origin. Thg:ﬁec;all)lse;?;ggcae iy

el c® i d are activated, acquiring aran ; i
: o ey ivi itotically and mitotically, remaking

of the regenera e hey divide amitotically a J ] s

gt of liegellllel;;?ﬁyc?ris.g:nglbi,a, and differentiate afterwards into neu

the normal ce ! N

¥ g ial cells. . ; e

g g ecretor ytzsllrsniagz‘itgd around the nervous system in t]’]le process o g

;I:he C?i(i}flfer:}eolsgate’into elements characteristic to neurilemma.

ion,

igin of nervous
iterature data [2—8] [11] [12] show that t{ﬁl}?e'gr:}%loriu(’)cion R
7! . enerating cells is still questionable ; that : Inot Vot saerton
Syst?l?m lleerrglents characteristic to the nervous system are
in the e )

I l l I Z i ‘) X d 61 ments
] a S

i sti f the origin

Iting from them was not studied; that the question o
E%S;lnjured intraneural and extr%-
neural blood system and of neuri-
lemma, covering the nervous sys-

ent paper tries tq clear 111p
fﬁgze quepstions, studying tl{eblei
generation process of cere raf
ganglia with n short pemods‘ .01
time, following total and pa;tla
extirpations of these ganglia.

MATERIAL AND METHODS

vorked with adult individuals
of Lun?lzczbcu‘; terrestris L., du}‘ing the mon.th_
of May. Both cerebral ganglla fr‘om. 3QO 1r11
dividuals were removed; in 50- 1nd1v1dlua‘s
one ganglion was removed, and in 10 ot llelli
one was entirely removed as well as the ha
of the second ganglion (Fig. .1.). The ar}t_e;
rior part of the animal comp1:1s1ng jche firs
9 segments was studied within vaf‘mus pe-
riods of time following the operation: 3,6,
12, 30, 36, 48, 60, 72, 84, 100, 124, 150
hours, 8, 9, 10, 11, 12, 14, 16, 18, 20, 21,
25, 30, 35, 40, 45, 50, 55 and 62 da}ys.
The histologic, cytologic and histochemical
examination was carried out using. the ffﬂ—
lowing methods : fixation in Bouin fluid,-

i . — Sketch of pel‘iphal‘yngeal,rlng. 1{1 Lum-
I};;lzgcu.ls terrestris L.: g.c., cerehra.l ganglia ,cgif’.gs.,
hypopharyngeal gangli.a;_ ¢, ring c(‘)(lllr;e e 1-e;
The arrows show the incisions, in or en1 o
move : ——> both ganglia; ——--{—)‘19 n}—r|-half
ganglion; —-—.—- - one ce.rve]:)ral‘_gang io

of its pair.
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3

staining with azan, ferric hematoxylin, paraldehyde-fuchsin ; fixation in Benoit fluid, staining
with acid fuchsin according to Altmann (mitochondria); Kolatchev-Nassonov method (Golgi
complex), fixation in Carnoy fluid, staining with methylpyronine green (nucleic acids).

RESULTS

After removing cerebral ganglia, the connectives of peripharyngeal
ring remain free like two stumps.

Siz hours after operation. Cells begin to migrate towards the end
of the connectives (Fig. 2). Some small cells, with ovoid and chromatic
nucleus, resulting from the nervous tissue of connectives, migrate among
the nervous fibers of their cut extremities. Others are large and rounded
coelomocytes which change their shape as they get near to the nervous
stumps : they become ovoid then prolonged and thinner and they dis-
pose one upon the other, covering the injured surface.

Between 21—30 hours after operation the coelomocytes migration
continues towards the cut end of the connective, covering it like a hood
(Fig. 3). The stages of the transformation of normal coelomocytes into
fibroid-like cells were described by Zimmermann [12].

36  howrs after operation. By addition of coelomocytes, which con-
tinue to get transforming into fibroid cells, the hoods become like cords
prolonging the nervous stumps over pharynx.

The nervous fibers of the connectives develop through the inside
of coelomocytes cords. These fibers are the processes of cells of the hypo-
pharyngeal ganglia. The fibers representing the processes of cells of the
removed cerebral ganglia are degenerating.

48—60 hours after operation. The coelomocytes cords prolonging
the nervous stumps grow over the pharynx, get nearer and at last fuse
forming a connection bridge between them. Through the inside of this
coelomocyte bridge the nervous fibers of the connectives continue to
regenerate (Fig. b).

72 hours after operation. During their continuous growth, the ner-
vous fibers displace also cells of neural origin from the cut ends of the
connectives. They remain all the time in the regenerative cone top of
the nervous stumps and still maintain their initial morphological aspect
(Fig. 4). Their behaviour up to now, as well as their subsequent develop-
ment, make us to regard them as replacement cells.

The two connectives in process of regeneration are surrounded by
a considerable number of coelomocytes forming arround them a continuous
muff.

Now the regeneration of the injured intraneural and extraneural
blood system begins. The endothelial cells at the level of the injury are
activated : the nucleus volume increases, the nucleolus is hypertro-
phied and the cytoplasm becomes basophylic, pyroninophilic.

84 hours after operation. The growing nervous connectives get near
to the dorsal median line, over the pharynx.

The process of coelomocyte addition stops. The coelomocytes begin
to differentiate into other cellular types : fibroid elements with several
nuclei, coming after one another like beads, and binding the ends of the
two connectives ; myoblasts and connective cells. Many pyknotic nuclei

Pf
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appear in the coelomocyte muff, which means that degenerative pheno-
mena take place. :

* 100 howrs after operation. The ends of the two nervous stumps have
got near one to another but have not yet fused. In this moment, the
replacement cells in the regenerative cone top of the connective become
active. The first sign is the growth of nuclear volume and the nucleo}us
hypertrophy, followed by the increase of cytoplasm amount which
becomes strongly basophilic (Fig. 7). The cell outhng remains still rather
indefinite. In this way the replacement cells acquire t}_le morphological
characteristics of the regenerative cells of cerebral ganglia. In the regene-
rative cone of the connective we identified 16 regenerating cells.

124 hours wfter operation. The regeneration process of intraneural
and extraneural blood vessels are intensified. The activated endothe-
lial cells get multiplying mitotically.

150 hours after operation. The ends of the two connectives fuse
(Fig. 6). The number of regenerating cells has inerea_sed. In the regene-
rative cone of the connective there are 146 regenerating cells. The great
number of cells is due to the intensification of the replacement cells acti-
vating process, on the one hand, and to the multiplication of regenerating
cells themselves, on the other hand. We observed only one mitosis but
there are several amitoses (Fig. 8). ; ‘

8—9 days after operation. Following the more and more intense
multiplication, amitotic and mitotic, the number of regenerating cells
increases. Now, they are disposed in two layers, forming a beginning of
cortex around the neuropil composed of nervous fibers. The ovoid shape
of the regenerating cells, having a diameter of 11 /2,4 u, is more evident.
Their basophilic cytoplasm contains numerous pyroninophilic granules,
few granular mitochondria around the nucleus and massive dictyosomes
situated at one of the cell poles (Fig. 9 I).

10 days ofter operation. The differentiation of some reglenera,ping
cells begins. Their ovoid nucleus increases in volume, becomes spherical,
vesicular, very poor in chromatin, with 1—2 nueleoli.; the amount of
cytoplasm — still intensely pyroninophilic — gradually increases, and the
Golgi complex remains at a cell pole (Fig. 9 II). Thus, the first neuro-
blasts appeared (Fig. 10). In the young ganglia cortex regenerated capi-
llaries are observed.

14—14 days after operation. The outline of the new ganglia, more
thickened than the connectives of the circumpharyngeal ring, is already
defined. Their cortex is rather thick, with several layers of regenerating
cells (I"ig. 11). Numerous pictures of bipartition of the regenerating cell
nucleolus appear. The evolution process of the neuroblasts continues ;
the cytoplasm amount increases more and more; the Golgi complex
develops, maintaining the same location, the nucleolus gets nearer and
joins the nuclear membrane, achieving a substance exchange with the
surrounding cytoplasm.

The intraneural blood system is already connected to the extra-
neural system.

18—20 deys ajter operation. Some neuroblasts are differentiated
into unipolar neurons. Their abundant cytoplasm contains numerous
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granular and filamentous mitochondrig and a well developed Golgi com
plex which extends around the nucleus (Fig. 9 IIT).

The coelomocyte muff is still very thick. In this deep part it begin;
the differentiation of the two layers of thgs tunic which will wrap th

neighbourhood of the nervous system are filled with a substance which ma)
be stained violet with paraldehyde—fuchsin; then, the entire cell gets th
aspect of a violaceous lamella to which the nucleus remaing laterally
attached ; finally the nucleus degenerates. Subsequently, the lamellae joir
one another composing the elastic internal layer of the tunica, around thg
regenerated ganglia.

The coelomocytes near to the elastic layer get disposing one afte
the other, their cytoplasm loading with substance stainable green wit}
picroindigocarmine, then the nucle; degenerate. These cells join the elasti
layer and constitute the external layer of the tunica, covering the nervoy

21 days after operation. The first neurosecretory cells appear, being
few in number and having little neurosecretory material,

25 days after operation. The number of neurosecretory cells hag
increased, as well as the neurosecretion amount of their cytoplasm. The

neurosecretory material release through their axons and in this way the

heurosecretion area appears.

The glial cells differentiation begins. Some regenerating cells are
attaching to the neuron perikaryon and differentiate into glial cells of

type II (Fig. 12) [12].

Between 30 —62 days after operation the nervous system is more and

more delimited from the surrounding neurilemmsa. A very narrow layer
results from the coelomocyte differentiation. A great part of coelomocytes
has degenerated.

The cortex of ganglia gets thicker and thicker by the increase of
the number of neurons and heurosecretory cells. The neurons have differ-
entiated according to areas. The neurosecretory cells differentiate into

small cells (a) (Fig. 13), strongly filled with heurosecretion, and large cells.

with little neurosecretory material. For the time being the small cells
are still dispersed. The neurosecretion release through the axons is inten-
sified and consequently the accumulation areg becomes more and more
evident. The glial cells differentiation goes on. The regenerating cells,

in small number, having mitotical properties (3 mitoses in 62 days) are

disposed in a layer at the cortex periphery. :

In animals with only one removed ganglion, the regenerating cells

appear both at the end of the cut connective and at the free extremity

Fi 2— The connéctive end, six hours after cerebral ganglioa removing. c,
. connective; cc, coelomocytes. Azan. method, oh.1>< 4 s S prd
Fig. 3. — Coelomocyte hood (cc) at the connective end (c), 21 hours a 3
138 ganglia removing. Azan method, ob. ) X 25. o e
Fig. 4. — Replacement cells (c.i.) advance, toge_ther with the fglfm‘v‘_ Eenii
fibél's 'in the connective. 72 hours afterbopelzt(‘)uon. Method of ferric
line. Ob. x40. o
iber oW rough the inside of fibroid coelomo-
ig. 5. — The nervous fibers have grown throug :
(l::‘)lffe ?nuff (cc) ; n, neurilemma. 60 hours after operation. Azan method. Ob. x40
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F1g. 6. — The two nervous stumps have fused, 150 hours

after operation H

> i , i
coelomocyle muff. Method : ferric hematoxyline. Ob. X 10. Fig. 9. — Golgi complex in regenerating cells ( 9;), in nemobliastsgg)n)and n
Fig. 7. — Regenerative cone at the connective end. 100 hours after operation ; c.i. ! : the neuron (917), I(olatclle\'-Na§sollO\' metho.d. O ). 1>< m. -
replacement cells; ¢.r., regenerating cells ; a, amitosis. Method : ferrie hematoxyline. : Fig. 10. — Neuroblasts. 10 days after operation. Method : ferric hematos yline.
Ob. x90. i Ob. x90.
. i jlia cortex. 16 days
Fig. 8. — Regenerating cell amitosis (a). c.l., replacement cell. 150 hours after : Fig. 11. — Regenerating cells and neuroblasts in the new ganglia
operation. Method : ferric hematoxyline. Ob. x 90. E

rati : ferri toxyline. Ob. x40.
fter operation. Method : ferric hema tion.
Fig. 12 ~aG1ia1 gells (9) appear around the neurons (n). 25 .days a;ter ogglatlon
. cr regenerating cells. Method: ferric hematoxyline. Ob. x90.




Fig. 13.— Small neurosecretory cells in regenerated ganglia. 35. days.

. alter operation. Method : fuchsin-paraldehyde. ODb. x 40.
Fig. 14. — Active regenerating cells and cell in mitosis (c.r.) in the
cortex of the half ganglion which remained in the same place. 3

days after operation. Method : ferric hematoxyline. Ob. x 40.
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, By entirely removing one ganglion and a half of the second one, the
gegenerating cells appears at the end of the cut connective and in the
sortex of the remaining half ganglion. Figure 14 shows active regenerating
sells dividing mitotically among the cortex cells.

DISCUSSION AND CONCLUSIONS

Our researches demonstrate that the nervous tissue of Lumbricus

terrestris L. regenerates at the expense of some cells of ectodermic neural
é)rigin, as Friedlinder, Homann, Herlant-Meewis and Zimmermann su-
pposed, in opposition to Hiibner’s, Nuzum and Rand’s and, Schwartz
and Hubl’s statements. These cells, called ‘‘replacement cells” by Herlant-
ﬁ\([eewis, remained in a resting state among neurons and neurosecretory
and glial cells of the ganglion cortex and among the nervous fibers of the
connectives. The replacement cells migrate towards the injured place and
they may be recognized only according to their position in the regener-
ative cone.
' The replacement cell activation takes place sooner or later, depend-
ing on the seriousness of the injury. It seems that it is determined by
the action of some neuro-hormonal factors [4]. These cells replace also
the neurosecretory cells, destroyed by holocrine secretion [3].

The cytoplasm pyroninophilia of regenerating cells can be explained
by the increase of the ribosome number, as in the neoblasts regenerating
‘the nervous system of Planaria [10]. The nucleolus hypertrophy and the
increase of the ribosome number demonstrates that structural protein
‘syntheses take place at the level of regenerating cells.

Immediately after their activation, the regenerating cells enter
on active multiplication period. This multiplication is achieved not only
mitotically, as other authors demonstrated, but also amitotically. It
‘seems that during the first days amitosis prevails, which provides for a
‘more rapid growth of regenerating cells supply. From the 10th day on
‘after operation the differentiation period of regenerating cells in the ele-
‘ments characteristic to the cerebral ganglia begins. They differenciate
“into : neurons (the first neurons appear 18 days after operation), neuro-
‘secretory cells (21 days after operation) and glial cells (25 days after
~operation).

The injured intraneural and extraneural blood system regenerates
‘at the expense of blood vessels which have remained in the same place,
by the mitotical multiplication of endothelial cells. The differentiation
‘of the regenerating cells of the nervous system is conditioned by the vas-
~cular system regeneration. L

] Zimmmermann [12] has described the stages of transformation of
- the normal coelomocytes into fibroid cells and their migration around
- the regenerating nervous system, but without following their future
fate. We found that: the coelomocytes form a thick, protecting muff
around the regenerating nervous system ; most coelomocytes differentiate:
- into elements characteristic to neurilemma ; through the inside of this
- muff the extraneural blood vessels regenerate; a part of coelomocytes,
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the injured tissues,
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degenerate. We suppose that certain coelomocytes have g trophic rq]
| feeding the regenerating elements, others have g, tagocyting role, destroyiy

INUCLEATED CELLS

IGMENT-BEARING MULT _

INPTHE LIVER OF MALARIAN RODENTS DURING
’ RECOVERY

BY

PAULA PRUNESCU and C. PRUNESCU

i i i very, multinucleated

i of malarian mice and hamster.s occur, during reco v (

vIp t}tle 1(;1‘121‘ overcharged with malarian pigment. T.hey display perlpperal .nuclel(i

glanm:Iari;n pigment is subperipheral in location in vac'uoles of various size arl11t

’:ll:: central zone of the cell is light and completely {ievpld oft bma;\lfirrigncglém:t a.

tions result from the fusion of several pigment-be g ce

’I:hesec(f)(i);rcril?lent with the disappearance of merozoites and plasmodii 1;1};)1111 ) thre

tlm'e heral blood and with the regeneration of the norr_nal structures of e live 3

]é)?:;pdata suggest that the origin of the giant cellsuls r?ptrlfsen;ed ‘?1?:, s‘;l;flsgilgs

g upffer cell, dislocated from the walls o the hepa \

g:flﬁ;gc}ﬁfeg eligle{ng;ation of’ the liver. The removal of multinucleated cells from

the liver proceeds mainly by the perilobular veins.

igati i i i ts during recovery,
tigating the liver histology of malarian .roden :
we obIslers(Sa(;g in a?ddition to the rapid regeneration of the hepa,‘t%cdcoyglﬁ
and cells the’a occurrence of big, multinucleated cells, Ihea'xglﬁy Chc?ég(?ripv’gon
) . P
' i igment. The present paper is concerned wit )
g%aéﬁglsaéncgl)llgtypes and their distribution inside the hepatic lobules and in
the extralobular spaces, as well as with their origin and role.

MATERIAL AND METHODS

The following Plasmodium berghei strains were used : strain “Copenhague’” — Cantacuzino

i 2 i itute, 1972, strain ‘“Prague’” — Canta-
i 1972, strain “London’’ — Cantacuzino Institu » ) S
(I:E;:;lt(;l tlilst?tut,e 1972, among which, the first displayed the lowest v1r1}lence zjm((l1 thnei éf;ltsel;v ’g{g
highest one, mortal for any non-immunized hamster and mouse. Non—lmmu‘nfze . é = ey
.,given intral;eritoneally 0.1 ml mouse or hamster blood, parasited by the strain op

— Cantacuzino Institute 1972. Animals immunized by naturaltre.coveliy ::lil;leizgei&re:n?ms;llr;nlzz
i i ir i berghei strains. Im )
dose of blood parasited with virulent Plasmodium b ¢ : o e e
i i § ‘ i time intervals ranging from 0 ys,
well as animals at the first recovery, were killed at ! Dlie g s,
i P ite i lood. Rats, known to display natura
after the disappearance of the parasite in the b 5 . 1 it i
i i ifi ? 's from the infestation with the Pragu
inst d berghei, were sacrificed after 30 days . ‘
:tg::lr:ls Gﬁéﬁﬁaomlilégj 8 g(g)lde;l syrian hamsters and 3 white rats were useq, all of Vi;hl‘ch W}fil ei\, r?(;ill\l}:
individuals. Large samples of hepatic tissue, originatin%f'fromH% ?ellz)agtitc; 11(;)1;2; a;); t?gﬁs e
dual, were fixed in Helly liquid and embedded in paraifin. Histols ¢ ¢ ; -
d:;t,h, were stained iny haemalun-eosin-orange G and May-Griinwald-Giemsa-acetic acid

i 8 ic oxidation, which was per-
The above staining procedures were also applied after permanganic 0
k follx‘med for 3 minugbfs in the following mixture : sulphuric acid 39, potassium permanganate

3% and distilled water (1 :1 :6), followed by whitening %n oxalic acid 3%, to yevealttlic.}a1 estrft:)(lz:
tures after the removal of malarian pigment. To establish t.h? nature. of the p'lg.ment, b ol
lowing histochemical reactions were performed : argentaffinic reaction according to 5

~ the pigment bleaching by chloric whitening (Mayer) and the oxidation of malarian pigment

with sulphuric alcohol [5].

REV. ROUM. BIOL., TOME 20, No 2, p.107-111, BUCAREST, 1975
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enerally located in highly enlarged sinusoid vessels in the respective
are g
Zone.

Tn hamster and mouse, giant cells are very frequent in the peripheral

hamster liver mainly in the peripheral zone of

the hepatic lobule (Fig. 9 these formations are removed from the liver and respectively, from the

In the central zone, their poor occurrence is g marked difference froy lobule (Figs 1 and 2).

the mouse liver.

In mouse, hyperpigmented macrocells frequently appear to be eli-

» veins too. Moreover, the removal of these
The multinucleated, pigment-bearing cell is & transitory formatioy minated by the centrolobular vei :

occuring in the liver of malarian animals during the recovery periog
Cells of this type seem to provide a mechanism for the removal of reticulg
histiocytic elements outside the rogenerating hepatic lobe, as well as 0
phagocytic debris they contain. Multinucleated cells are big cellular for
mations, spherical or ovoidal in shape, containing 2—3 to 40 nuclei g
the section level (Figs 4 and 6), with an average diameter up to 50 —60y

, often incomplete riny
(Fig. 5), very close to the cell membrane. Nuclei, which are quite clog

with one another, often appear partly overlapping. They are sphericy
or ovoidal in shape and relatively basophilie, with small nucleolj an(
chromatin granules located on the nuclear membrane. Nuclear basophil)
broportionally increases with decreasing nuclear size. Inside the cell
nuclei may occur which are normal in appearance and randomly distr
buted, mainly in the multinucleated cells in formation (Fig. 10), whicl
are small in size and with an irregular shape. Picnotic nuclei oceur as well,
showing different degeneration stages, several of which are included ir
vacuoles (Fig. 4). In certain zones, 2—3 multinucleated cells appear iy
close contact and reciprocally dammaged, which maintain the origing
location of nuclei and malarian pigment (Fig. 9).

An examination of g great number of these formations allows i
conclude that the possibility exists for cells of this type to fuse (Fig. 10)

with the subsequent formation of g big cell, displaying the characteristi
peripheral location of nuclei (Figs 3 and 4).

The malarian pigment, as usually in great amount, describes a larg
circular sector located between the nuclear ring and & central zone, gene
rally devoid of pigment (Fig. 3) and most nuclej are masked by it. Suit
able histochemical treatments [6] provided evidence that the blaick
pigment of the multinucleated cells, like that of Kupffer cells, free macro:
phages and parasited red cells is malarian pigment. Preparations exa
mined after permanganic oxidation revealed in the pigmented zone of
the cell many vacuoles containing malarian pigment and rare red cells
and nuclei undergoing digestion (Figs 4 and 5). Inspite of these ohser
vations, no active phagocytic event, performed by these giant cells was
apparent, involving red cells or reticulo-endothelial ones, locatel between
the hepatic cords and the multinucleated cells, except forseveral reciprocal
fusions of multinucleated cells.

The central zone of the multinucleated cell consists in a dense, rela:
tively homogenous cytoplasm, devoid of phagosomes (Figs 2 —5). The
occurrence of red cells close to the giant cells suggests that these latter

lls might proceed also via the connective capsule of the hepatic lobe
ce ’ :
i in the intraperitoneal space. .
dlreetgftler recovery, in one mouse a lobe Was_obserYed to cqnts;m maﬁ}é
i nted multinucl’eated cells undergoing elimination, W}(1111e:s[ Ii?;?n e
Plgmelobe this type of cells was almost completely discarded. nt R
Ogl(llelrlnousé Kupffer cells were frequently observed to bte el;?&:?hg pz) s
i ’ i ier aces towar
i he reticular cells of the Kiernan sp ]
vu.lua,ll%’nanigilsg Emfter recovery, no multinucleat_ed hypelplgmented ceg
g bserved, the only manner by which malarian pigment is regl.i)'wla‘
;)Vl?é)scgeding b}; individual elimination of Kupffer cells in the porto-biliary
SP&CGZS to the origin of the pigmented multinuelea,tgfd celli, 0‘1?1&'1 i(()}l})ls%r;r?é
i indi ting point, the Kupffer cells :
tions seem to indicate as a star C . O T
i ts of parasited red cells and mer ' ;
A i id vessels, failed to be removed in the
unlike the monocytes in the sinusoid ves ; e e
' the peak stage of the disease. However, ‘
ggg (ringg?)lplgagelg (Fig. 8)g in the generation of multinucleated cells should
t be ruled out. ‘ . g
no The removal of exhausted Kupiffer cells, overcharged w1thhmalf;n11313(,)r_1
pigment is very necessary for the liver durigg regene&‘g}tf;%olrllitas 130 I?(ljr 111(131 ght
i ; : to be very ditfficult.
conversion to the normal type seems ) R i
i i ffer cells (Fig. 7), dislocate g
assume that 2 —3 neighbouring Kupffer iR <
P rati d vessel and subsequently u
from the wall of the regenerating sinusoid _ L R
i g 'O 1 d by a reduced sinusoid, are likely to g
A i g ort of these residual cells
Itinucleated cell. The passive transp 16}
?ogv??gsnél}ie 1eliminaﬂ;ion sites might provide opportunities for them to
come in contact and to fuse with one another (Figs 9 and 10). AT
In conclusion, the giant multinucleated cells seem to origin:
as syncitial cells by serial fusion of cells or syncytes smallell in sgez
with the subsequent cumulation of nuclei, cytoplasm ?Jnd ma 2:J11'1an flgr
ment, resulting in the observed structural pa,ttern._ Mitoses an nll)lc ea,f
budd’ing seem to play a minor part in the generatlop Qf tl‘le num Er 0
nuclei in the multinucleated cells, as no nuclear multiplication event was
encountered in the examined preparations. i
Granulome-like cellular aggregates were @80 observed, consm.tmg
in a small number of hypertrophic pigment-bearing macrophages, d1§tr1-
buted among the numerous lymphoid-type cells, haerpogytoblasts, leoimlo-
cytes, degenerating cells etc. These granulomes are ehmma‘,ted as & \g f2e,
by the same ways as pigmented multinucleated cells (Figs 11 an ).
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DISCUSSION

The giant, pigment-bearing multinucleated cells were not reporteg
by other investigators [1] [7] [8]. Furthermore, no systematic invest;
gation of the mammalian liver histology during recovery after malariay
disease still exists. : .

Giant multinucleated cells are known in the histopathology of prolj
ferative inflammations [2] [9] [10], or after the long term action of
pathogenic factors upon a wide range of reticulohistiocytic cells [4] [6)]

nantly plasmodial origin, as evolving from a repeated multiplication of
nuclei without cytodieresis, or a Syncytial one, consisting in the fusioy
of several histiocytes around the virulent bacteria, resulting in the iso.
lation and delimitation of the infectious center inside a giant cell [9] [10],

Experimental models were used to demonstrate the effect of Phos-

pholipids which induce the formation of multinucleated epithelioid celly

and of long-chain fatty acids which induce the formation of Langhans-type
cells [3] [10]. Several observations indicate the possible cytodifferentiat.
ing ability of hemoglobin derivatives (hemine, protoporphyrin, hemato-
porphyrin), which upon administration in healthy mice induced the for-
mation of many megakaryocytes in the liver [12] [13]. The above resulf

derivatives. Other authors BEgN investigating the location of hemoderiva-
tives, insist upon the Kupffer cell too, claiming however, that the hepato-
cyte were also a site of noticeable pigmenj; accumulations. Garnham [14]

blentiful malarian pigment.

The present paper provides further support to the idea that themala-
rian pigment-bearing Kupftfer cells are able to evolve, in certain conditions,
to form synecytial cells. Unlike the proliferative Langhans-type cells and
the mega,ka,ryoeytes, the pigmented multinucleated giant cell s syneytial
formation which stores and removes the debris phagocyted by the original
cell and which results from the combined action of the malar-

ian pigment as g characteristic cytodifferentiating factor, and the pressure

exerted by the regenerating liver cords to which are exposed the neigh-
bouring bigment-bearing cells,

The reliability of these assumptions is supported by the following
observations :

a) Syncytes of this type do not occur during the malarian disease,
even when this latter lasts for more than 3 weeks, during which pigment
accumulations proceed in many phagocytic cells due to their motility,
including the Kupffer cells, which are readiliy removed by the sinusoid
vessels, enlarged in this period.

Thase syneytes do not result from a passive fusion of certain

b)
cells (destroyed hepatocytes, Iymphocytes, polymorphonuclear cells, mono-

cytes and Kupffer cells), subsequent to the liver regeneration, as in this
¢ase, among the pigmented cells many other cell types occur. Such cell
clusters, of the granulome type, were actually observed until thejr elimi-

PLATE 1

%

T s
¥ - -, 4

TENRCN g BT
‘,gﬁ, e‘_ﬁ 4] R o 3
cés (CM), Kupffer cells, around a perilobular great vein

q SN i leated
Fig. 1. Multinuclea (ismster),

. Ep— i _—
ig. 2 Several multinucleated cells (CM) which are eliminated by po
g ) biliary space (hamster).11
i ig t-bearing multinuclcated_ cell. ‘ - .
11::12 2 - ﬁillletigiﬁzllnegied cell (DCM) with nuclei partly overlapping located in
ig. 4. — M 5

e are v les with subperipheral loca-

i s middle of the cell there are \acuo‘ 7 -y
}[).ellpheéailnzﬁ?:éelllllut'}:le;mlle is a dense, relatively homo%enotlis C):ttggllii?; ((llllfltllllsstteer))
g B atec e ar Y V le (V) in the cy a k2 )-
i Tulti 11; there are many vacuo C tex).
F%g. R lelllt{;ll:rclilelizlif:cfsated cell (CM), with some lymphoid-type cells and reti

T culo-histiocytic elements around it (mo‘use}.. O —

Figs 1 and 3 : hemalaun-eosin-orange .(;. F}_g.s 3 ,a) I\
Griinwald (‘:iemsa — ac. acetic, after permanganic oxidation.
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Fig. 7. Two pigment-bearing Kupffer cells (K), which appear to be fused (mouse).
Fig. 8. — A pigment- bearing macrophage (M) in a highly enlarged sinusoid
vessel (mouse).

Fig. 9. — Two multinucleated cells (CM) and some neighbouring Kupffer cells (K),

which eventually can fuse (hamster).
Fig. 10. — A moment after fusion of many multinucleated cells (C1/). The nuclei
and malarial pigment still keep the previous aspect of separate cells (hamster).
Fig. 11. — Higher power of a sector of ligure 1 (arrow). Aggregations of different
types of cells in the moment of elimination ; there is little number of pigmented
phagocytic cells (hamster).
Fig. 12. — Granulom-like cellular aggregates in elimination via the connective
capsule of the hepatic lobe directly in the intraperitoneal space.

Figs 7. 8, 9 and 12: May— Griinwald Giemsa ac. acetic. Figs 10 and 11 :
hemalaun —eosin —orange G.
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b t'i n from the liver, but we failed to record within them any cell

atio

jliior. i istance, the parasitic disease
' due to the matural resis A

1B ?léjnégiﬁrf ’ berghei is poorly represeqted and complete r%covfefry
i t(;neously reached after 14 days, plgment-ovgrcha,rged up ter

Sli? ;I;e rare and eliminated one by one, while no pigmented syncytes

"s apparent.
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RECHERCHES SYSTEMATIQUES BASEES SUR
L’ELECTROPHORESE‘, CHEZ CERTAINS BLENNIIDAE
(PISCES) DE LA MER NOIRE

PAR

LOTUS MESTER et CALIN TESIO

The'electrophoi‘etical pa,ftern‘ of the sarcoplasmatic proteins of four species belon-
ging to the Family Blenniidae (Pisces) is different and specific for each species.
Our results confirm the validity of the species Blennius ponticus Slast.

Trétude de la famille des Blenniidae glest avérés d’un intérét toub
particulier, vu qu'une partie des espéces ont une large aire de répartition
et que leur morphologie externe présento des différences dues 4 leur adapta-
tion & un certain biotope. Les observations de Mayer [4] révelent le fait

~ que l’un des caractéres morphologiques fort utilisé dans la taxonomie des
Blenniidae, & savoir, le nombre des génipores du systéme latéral cépha-
lique, peut varier chez les représentants d’une méme espdce, collectée
dans la mer Noire et la mer Méditerranée. L grande variation intraspé-
cifique, ainsi que l’étude de certains caractéres morphologiques isolés,
ont soulevé des controverses concernant la validité de certaines especes
comme fut le cas de Blennius ponticus Slast.

(Yest pour ces raisons que nous avons appliqué la méthode de 1’élec-
trophorése dans ’étude de cette famille, afin de préciser, sur la base de
certains critéres, la séparation des espeéces de Blenniidae. On sait que le
spectre électrophorétique, surtout celui des protéines sarcoplasmatiques,
est spécifique, ce qui le rend utile et efficient dans la caractérisation des
espéces discutables [2] [10—12].

MATERIEL ET METHODE

On a effectué des examens électrophorétiques des protéines sarcoplasmatiques, chez
quatre espéces appartenant au genre Blennius : Blennius sanguinolentus Pall., Blennius tenta-
cularis Brunn, Blennius ponticus Slast. et Blennius sphynx Val., collectées dans la mer Noire
(Agigea et Eforie). On a utilisé la méthode de I’électrophorése en gel d’amidon, d’aprés Smithies
[9], modifiée par Mouray et collab. [6].

RESULTATS ET DISCUSSION

Les espéces du genre Blennius investiguées, présentent un modéle

- électrophorétique des protéines sarcoplasmatiques assez unitaire, formé

de 812 bandes, & disposition généralement similaire.

REV. ROUM. BIOL., TOME 20, NO 2, p. 118 ~116, BUCAREST, 1975




114 LOTUS MESTER et CALINI TESIO 3

Chez Blennius tentacularis le modéle électrophorétique présente {
bandes, dont une & vitesse réduite (Rf 0,30), trois bandes & vitesse de mj
gration moyenne (Rf 0,53 —0,62) ot les autres trois bandes protéiques |
vitesse semi-rapide (Rf 0,79) et rapide (Rf 0,93 et 0,99) (Fig. 1 A4).

1 2 34 6 g 7 8
B I :

1 2 34 5 6 78 9 10
¢ I : I I

1 2 34 & 6 7 8 9

1 28 4 56 7 9 w01 12

Fig. 1. — Les modeles électrophorétiques des protéines sarcoplasmatiques chez :
A, Blennius tentacularis ; B, Blennius sanguinolentus; C, Blennius ponticus ;
D, Blennius sphynzx.

Chez Blennius sanguinolentus le modsle électrophorétique des pro-
téines sarcoplasmatiques est formé de 10 bandes, dont celle & vitesse de
migration réduite a une localisation similaire 3 Pespéce antérieure, cepen-
dant que les autres bandes protéiques ont une répartition relativement
hétérogeéne, vers le bout anodique du modéle électrophorétique (de Rf
0,52 & 0,99) (Fig. 1, B).

Blennius ponticus est caractérisé par un modele électrophorétique
des protéines sarcoplasmatiques formé de 9 bandes protéiques, dont la
répartition est : un groupe de quatre fractions protéiques & vitesse de mi-
gration réduite (Rf 0,30 —0,50), un autre groupe de trois fractions pro-
téiques & vitesse de migration électrophorétique plus élevée (Rf. 0,63 —
0,90) et une bande protéique situde 4 l’anode du modele électrophoré-
tique avec Rf 0,99 (Fig. 1, Q).

Blennius sphynx présente le modéle électrophorétique des protéines
musculaires le plus complexe de toutes les espéces étudiées. Chez cette
espéce on a visualisé 12 fractions protéiques, groupdes comme suit : les
bandes protéiques 2,3 et 4 & vitesse de migration réduite (Rf 0,30—0,48),
les fractions protéiques 5—8, & vitesse de migration moyenne (Rf 0,50 —
0,70), les bandes protéiques 9—11 situdes & Panode du spectre électro-

phorétique (Rf 0,80 —0,90) et une bande protéique rapide avec Rf 0,99

(Fig. 1, D).
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& Stique tre espéces
modeéles électrophorétiques chez les quatre esp
aJn(;ﬁnhzzsonstaﬂoe une série de particularités dan‘s leur dlStI:Ib.ll:
t des appréciations concluantes quant a leur vahghte
nctes. Des animaux similaires au point de vue géné-
distribution. constante de leurs protéines muscula,lres:
antérieurement par d’autres auteurs comme Tguyukl
et par nous-mémes [2], [10]1 qnt mis en ixg;(iﬁnclg
ilité & horétique des protéines musculaires, perme
lza,lsigztt);glgedglre;lcsgé?es é]e(?trophorétiques ressemblants et spécifiques chez
r A
sces du méme genre. - ) _
P eSII),e comparaison des modeles électrophoremqpes des prote‘l‘nesd mus
i aobtenus par nous chez les Blenniidae révele un plus gran lrajp-
culaltl;es ont entre les espéces Blennius sphynx et Blemmus tentqpu a7‘zs5.
o réciation est basée sur le fait que lgs fractions protelque%
Getéc.edaplg premiére, correspondent aux fra(':imons 3 fat 4 de‘ la se((iop le,
611; la beande protéique majeure 9 de la premieére espeéce correspond a la
?)a,nde protéique majeure 6 de la seconde. ' i ,
Compte tenu de certaines données nlorphologlqug? et.eeoglgu}iléisé
divise les espéces méditerranéennes de Llennius .
gfﬂg gg)?l]pes : sphynx et canevae. Dans le grog]pe sphy%x est o;tlzgilsls agrsos;
jus 1 ) isé Mayer [5] aveec B. po .
Blennius incognitus synonymisée par M v Rl oy b T
électrophorétiques mettent en évidence q DIt 2y
ga(,)ilrlxlsléfrsaits éeolI())giques communs, B. ponticus présente un m}?dele électro
phorétique des protéines caractéristique et différent de B. sphynx. ,
Bagés sur le modele électrophorétique ob‘genu, nous §omrries d aéc
cord avec lopinion de Slastenenko [8] sur espéce B. ponticus, 1a (01(()311 ]é
dérant comme bonne espéce et non pas comme une SouS-eSpece ;
ewonimiri [1] ou de B. gattorugine [7].

Compar
de Blenniidae,
tion, permettant d
comme espoces disti
tique présentent une
Tes résultats obtenus
[11], [12] et Lilievik [3],

CONCLUSIONS

1. Les quatre espéces de Blennius ont des modeles électrophoré-
tiques caractéristiques et spécifiques. - o
- 2. B. ponticus a la valeur d’une espeéce distincte et son modele élec-
trophoi*étique est plus rapproché de celui de B. tentacularis. ‘ »
3. Toutes les espéces du genre ont en commun les fractions proté-
iques & vitesse de migration réduite (Rf 0,30) et rapide (Rf 0,99).
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3. Fish. res. 5. IAPPORT DE L'ELECTROPHORESE EN GEL D’AMIDON

A LA SYSTEMATIQUE DU GENRE MESOCRI CETUS
. NEHRING (RODENTIA, CRICETIDAE)

PAR

CALIN TESIO

Based on the electrophoretic models in starch gel of the sarcoplasmatic pro_teins,
the validity of the species Mesocricetus brandti and M. newtoni as subspecies of
Mesocricetus auratus is discussed.

T.a taxonomie des espéces de rongeurs qui appartiennent au genre

Mesocricetus a 666 trés discutée. Ainsiles anciens chercheurs [5] [6] les consi-
dérent comme des espéces distinctes des différentes populations. Ellerman
ot Morrison-Scott [1] soutiennent que ce genre est forrpé d’une seule et
‘méme espéce, M. auratus avec de nombreuses sous-especes. Par co\ntre,
Vinogradov et Gromov [11] admettent l’ex1sten'ce. de. deux especes :
M. raddei (avec les sous-especes raddei, avaricus et nigricolis) et M. auratus
(avec les sous-espéces auratus et brandti), mais leurs études ne portent pas
sur les populations de la Dobroudja.

Marches [4] dans un étude anatomo-morphologique, biologique
et écologique concernant la population des hamsters dq cette région

‘de notre pays met en évidence son appartenance a Despéce M. newtons

Nehr.
: Cette affirmation a été soutenue aussi par les études d’écologie [3],
de caryologie et biochimie du sang [7] [8] et par les tentatives d’hybri-
dation avec M. awratus [9].

Dans ce travail nous nous proposons de résoudre les problémes
concernant la taxonomie de quelques espéces de Mesocricetus en employant
les modales électrophorétiques en gel d’amidon des protéines sarcoplas-
matiques.

MATERIEL ET METHODE

Les déterminations ont été faites sur 25 exemplaires appartenant a 2 genres et 4 especes
de la famille Cricetidae :
Mesocricetus auratus Waterhause — 5 exemplaires
Mesocricetus newtoni Nehr. — 5 exemplaires
M. brandti Nehr. — 5 exemplaires
' Phodopus sungorus Pallas — 5 exemplaires
i Les animaux proviennent de ’élevage du Laboratoire de génétique de la Faculté de
biologie de Bucarest et ont été mis obligeamment 4 notre disposition par M. le Prof. P. Raicu.
Les modeles électrophorétiques des protéines sarcoplasmatiques ont été obtenus par
électrophorese en gel d’amidon d’aprés une méthode antérieurement décrite [2].

¢
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RESULTATS ET DISCUSSIONS

e
Les modales électrophorétiques des protéines sarcoplasmatique

obtenus chez les représentants du genre Mesocricetus étudides
12 413 bandes d’intensités et vitesses de migration différentes.

%
%
A lar I 0 4 U0 Z 1
1 H
1723 4 5 67 8 g 10 112 1315
8 g 7 i g % I
a
1 2 3 4 56 7 8 9 10 11 12
A
1.2 3 5 6 7 .8 9 10 . .12
. 1
. ) ¢
D : / ] q 4 A 1 1]
! 2 3 456 78 9 10 112 13

Fig. 1. — Modéle électrophorétique des

protéines sarcoplasmatiques en
gel d’amidon- chez :

Phodopus sungorus (A); Mesocricetus brandti (B);
M. newtoni (C); M. auratus (D).

Iraspect général de modeles est trés semblable ayant 8 bandes

TIQUE
po- APPORT DE I’ELECTROPHORESE A LA SYSTEMATIQ

119

e ot en offrant en plus, la possibilité de mettre en évidence

éces dans des genres. _
inengSeZlI:actrophorégrames obtenus nous permet de soutenir

espéces M. brandti et M. newtoni ot de rejetter ’acception

pspoce éturtrilieén
oupe
& __pL’étu

présentella v ! desteurs, selon laquelle elles seraient des sous-espéces de M.

de certains au

auratus. Bn méme temps, nos résultats basés sur I’électrophorése en gel

d’amidon des protéines sarcoplasmatiques nous font penser & une diffe-
ami

A i celus
tiation relativement récente des espéces au sein du genre Mesocri
1

N contradictions des spécialistes

i i ie les
i expliquerait en grande partie
gia(}ll‘zlaela? s;rlstéma,’oique de ce genre.
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communes (Fig. 1 B—D). Ce fait nous indique une proche parenté de ces

espéces, ce qui nous suggére
cetus est relativement récente.

Quand méme, il faut souligner que les modéles
uns des autres, fait que nous permet donc de soutenir qu’en réalité
s’agit ‘d’espéces bien distinctes.
est trés constant n’étant pas sujet
des conditions de

que la spéciation chez le genre Mesocri-

sont différents les

1

Chez chaque espéce le modsle obtent
aux influences directes ou indirectes
milieu. Des variations ont été signalées seulement dang

le cas de dystrophie musculaire [10] mais dans notre déterminations nous

n’avons employé que des. exemplaires sains.
nous avons fait des déterminations

A titre de comparaison,
électrophorétiques chez Phodopus

sungorus ou le modéle présente 15 bandes (Fig. 1, A) dont la disposition

est bien différente de
cetus. Toutefois
mentionnés ont 5 bandeg communes
qui correspondent aux bandes 1, 2,3,

celle des modeles

5,9 de Mesocricetus).

CONCLUSIONS

obtenus du genre Mesocri-
les modéles électrophorétiques chez les deux genref
(bandes 1,2,4,6, 10 de Phodopus

— Le modeéle électrophordsique des protéines sarcoplasmatiques chez

¢es rongeurs est caractéristique

T

et en méme temps constant pour chaque




. PONDERATL MODIFICATIONS IN CHICKENS WITH
. HYPOTHALAMIC LESIONS INDUCED BY I.-
MONOSODIUM. GLUTAMATE
BY

? ' CONSTANTA MATEI-VLADESCU, G. APOSTOL, VALERIA
RADACEANU-ARICESCU and ELISABETA IONESCU

Cornish male chickens which were given an oral dose of 2 mg MSG/g b.w. daily,
between the 3rd and the 10th day after hatching, presented at the age of 9 weeks
an average body weight higher than that of control chickens or of those treated
with a single dose of 2 mg MSG/g b.w. on the third day of life.

In the hypothalamus of these chickens degenerative changes were found at the
level of tuberal nuclei. The population of neurons in the area of these nuclei

appeared markedly decreased.

A AT AN W

*
. The selective hypothalamic damaging effect of L-monosodium

olutamate (MSG), evidenced by Olney [9—11]in infant animals of several

pecies of mammals, was also evidenced in chickens [16].

| In broilers which received MSG during the first days after hatching

no higher weight gain, as described by Olney [9] in mice, was however
ecorded. It should be noted that after several months the broilers thus

treated were heavier than the controls of the same age, the weight dif-

terences not being, however, statistically significant [3] [6].

i Working on small lots of broilers (10—15 individuals) which had a

‘considerable individual variability of growth rate and weight gain heri-

tabilities given their hybrid character, it is possible not to have been able

to reveal a statistically significant effect on gain in weight. We therefore
- considered of interest to study the effects of MSG on Cornish chickens

which have more homogenous phenotypic characters.
MATERIAL AND METHOD

" jl‘he experiments were performed on 92 Cornish sexed chickens (46 males and 46 females).
The chickens were brought into the laboratory at the age of one day. Up to the age of two weeks
they were grown in common in a simple stockfarm consisting of a dark and heated compart-

~ment (19—30°C) and a bright and semi-heated one (21—24°C). Then up to the end of the

experiment§ (63 days), the chickens were separated into lots and were put into cages, two
to tl}ree chl(fkens to a cage. The cages were maintained at room temperature, in conditions of
continuous lighting. The food consisted of concentrated fodder for meat chickens.

Experiments were performed on three chicken lots, a control and two experimental
ones. Each lot was made up of 24 chickens (12 males and 12 females). The chickens of the

~ control lot were not subjected to any kind of treatment. Those of the first experimental lot

were Fl‘eated with a single 2 mg MSG/g b.w. dose on the third day after hatching. The chickens
of the second experimental lot were given, as from the 3rd to the 10th day of life, a daily
dose of 2 mg MSG/g b.w. each. A 2mg dose was chosen as we had found in our previous experi-
ment§ on broilers, that this dose had had a certain favourable effect upon weight gain and
food intake [6]. .

§ BEV. ROUM, BIOL., TOME 20, N 2, p. 121— 120, BUCAREST, 1075




122 CONSTANTIA, MATEI-VLADESCU et al.

|

Chemically pure L. monosodium glutamate (CsHgNNaO, -H,0) supplied by Merck. M
in a 10% aqueous solution was administered by an esophagial sound.
The evolution of the body wei ght was recorded w
viously submitted to a 16— 18 hours fast, were individuall
week. As from the 5th week the quantity of feed consumed b
respectively 24 hours after the weekly weighing was measured. From the data obtained ave

y weighed on the last day of g

T
. M, — M,
weekly weight gain, relative biweekly growth rate| Vr = T 100 )5 average groy
1

M, — M
rate for 9 weeks | VM = —2_ "1, 109
M, + M,

2

weight, in 5 and 24 hours respectively, were calculated., The data w

cessed, the probability of the standard error being established, by the ap
Student’s test.

» feed intake per individual and per kg by

ere statistically py
plication of the ¢

RESULTS

The results concerning the weekly evolution of the body weigh
per sexes in the three lots are presented in the graphs of figure 1. As |
can be seen, the average live weight of the chickens which received MS@
particularly in repeated, doses, is higher than that of control chickens
In females, these differences are small and, statistically significant. I
males, the differences are larger and statistically significant (p < 0.01)
Thus the difference recorded at the end of the 9th week, between th

average body weights of control end, repeatedly with MSG treated cocks

was of 309.13 g. Likewise a significant weight difference (p < 0.02) o
257.89 g was found, between the cocks of the lot with repeated MS(
treatment and those of the lot which received a single MSG dose.

Analysing the evolution of the average weekly weight gain (Fig. 2

it is found that the highest weekly gain were realised by the males which
received repeated doses of MSG.

In graphs of figure 3 the percentual values of the relative biweekly
growth rate are given. In the case of MSG administration, in chickens
of both sexes, a relative growth acceleration can be observed at the 0—
week period of age. Subsequently, the relative biweekly growth rate of
treated with MSG female chickens is very close to that of control
female chickens. In treated males, beginning from the 4th week, a certain
increase of the relative biweekly growth rate is again observed.

The average growth rate for the entire period of 9 weeks was slightly
increased in chickens which were administered repeated MSG doses.

The followed two figures (Figs 4 and 5) comprise a series of graphs
which illustrate the values of feed intake per individual and per Kg b.w,
on period of 5 and respectively 24 hours. In the case of females, values
were found fairly close to the three lots (Fig. 4 B, D; fig. 5 B, D). In

‘males,

| ) i ks
eekly. For this purpose, the chickens p,igtlr‘t’gga’zg 1 kg b.w. feed intake was however, always smaller in coc
ela :

, ; ig. 5 4,0).
y chickens during the following 5qghich received glutamate (Fig »0)
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i indivi e in chickens of the
tion per individual was greater in chick
fee(%il;otlaf;ﬁ%, beilfg given their higher body weight (Fig. 4 4, O).
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Fig. 1. — Evolution of body weight.

icroscopic examination of brain sections evidenced typical degene-
ra.tiveMr:l(:)dificgtions in the basal hypothalamic region in chlck:lke%s trﬁa}'gg%
with MSG. The most striking changes appeared_ on the bo}t; SIt e Ot e
infundibular recess (Fig. 6), where in conformity with t, eds ergot@m
atlas of Van Tienhoven and Juhasz [17] and with Volker’s escriptions
[18] the tuberal nuclei are to be found.

indivi i k is observed in

In normal individuals a grouping of small neurons is o :
this area placed very close to one another (Fig. 7). This same aJ.rea,1 apgears
edematized at 5 hours after oral administration of a single mg
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f the 8th daily dose of 2 mg

Edema persists and at the same time numerous

bodies of variable dimensions and shapes, many vacuoles
stic, a small number of neurons are observed.

Degenerative changes are still more evidents

w. dose. Many neurons are necrotic with bloated cytoplasm and
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DISCUSSION

The results obtained by us in Cornish chickens, particularly in male
plead for the existence of a stimulating influence of L. mono-
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8ain in weight observed by usin the period of the MJG administration
chickens of hoth sexes, would be due to the enriching of diet in an unesse
amino acid, Ag mammals [20], the chickens are capable of assimilag
the L aminonitrogen [12]. . ]
Higher ‘weight gains obtained in the last weeks in cocks treag
with repeated doses of MSG, might be due to a metabolic and/or
monal imbalance. Ag shown by éxperiments on mammals [9] [13], ¢
an imbalance would appear in animals submitted in infancy to the tp
ment with high doges of MSG, a substance with selective damaging actj
on certain hypothalamic huelei [1] [2] [9—117. £
Not long ago it wag broved that also the central nervo
chickens (broilers) is susceptible to be injured by MSG [16].
are produced also in the hypothalamic region,

single dose of MSG, or with markedly decreased popul
after 8 daily doses of MSG. As we have already sho
modifications were located at the level of tuberal nuclej
of the region indicated by Snapir [16] as being injured b

of Farner et g, [4].

As it is considered that the tubero-hypophysea,l regi
in the control of the reproductive function in birds [8] [1
towards higher weight gains in cocks treated with MSG mijo
to the modification of the gonadal function induced by the
the action of MSG tuberal lesions,.

CONCLUSIONS

L. I monosodium glutamate, administred orally, in a dose of
mg/g b.w., daily, between the 3pd and the 10th day after hatching ca
Stimulate gain in Wweight in Cornish chickens especially in cocks, decreas-
ing at the same time feed intake ber kg b.w,

2. The hypothalamus of chickens thus treated with MSG presented
degenerative changes at the leve] of tuberal nucle;j,
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AGE-DEPENDENT ANTIINSULIN EFFECT OF
. HYDROCORTISONE HEMISUCCINATE UPON THE
' [N VITRO GLUCOSE UPTAKE OF RAT EPTDIDYMAL
| ADIPOSE TISSUE

BY

J. MADAR, NINA SILDAN and EUGEN A. PORA

1 The in vitro antiinsulin effect of hydrocortisone hemisuccinate (0.26 pmole/ml) was
evaluated on the basis of the insulin-induced glucose uptake by the adipose tissue
of various age-groups of rats. Insulin and glucose were used in concentrations of

10—3 units/ml and 16.7 pumole/ml, respectively.
The results suggest that the ability of the glucocorticoid to exhibit antiinsulin
3 effect is mainly influenced by the age of tissue-donor animals.

Elsewhere we reported that during intravenous glucose tolerance
test [5] [6] and insulin hypoglycemia test [8 [hydrocortisone hemisuccinate
white rats exhibits a rapid age-dependent antiinsulin effect upon the
glucose penetration from the blood into the tissues. Our more recent evi-
dences pointed out that the in vitro sensitivity of rat epididymal adipose
fat pad to insulin is markedly influenced by the age of animals [7]. Tt
is on this basis that we have studied the in vitro influence of hydrocortisone

“hemisuccinate on the insulin induced glucose uptake by epididymal

adipose tissue from various age-groups of white rats.
MATERIALS AND METHODS

For the experiments 45-, 65-, 95- and more than 365-day-old (i.e. weighing 1004-2.1,
15142.5, 219-4-5.8 and 4204-7.2 g, respectively) male albino Wistar rats from the stockfarm
of our laboratory were used.

The animals were maintained under standard environmental and dietetic conditions,
fed with a dry Larsen diet in which 609% of calories were supplied by carbohydrates, 259% by

~proteins and 159 by fats, drinking water being provided ad libitum.

Before the experiments the animals were fasted 18 hours, and killed by cervical dislocation
nd exsanguinated by decapitation. Three equal pieces (approximately 80—100 mg each)

drom an epididymal fat pad were quickly excised after decapitation and incubated simultane-
~ously in special incubation flasks, in a final volume of 1 ml Krebs-Henseleit bicarbonate buffer,

ontaining 16.7 pwmole glucose, 2 mg calf-skin gelatine, 10 =3 units insulin, and 10~3 units insulin
lus 0.26 pmole hydrocortisone hemisuccinate, respectively. For this purpose 6-fold recrystal-

lized glucagon-free ox-insulin (““ORGANON”, potency 25 i.u.) and hydrocortisone hemisuccinate
(“BIOFARM”) were used.

; 'I_‘he prepared flasks were gassed for 10 minutes with O, and CO, (95%: 5%), and the
n_cubatlon was carried out at 37.6°C in the water bath of Warburg apparatus (type “LABOR’”’)
ith a shaking velocity of 90 oscillations per minute and with an amplitude of 5 cm, for 2 hours.

The initial and final concentration of glucose in the medium was determined by the colo-

‘rimetric method of Nelson [13].

The results are expressed as pmole glucose uptake per 100 mg wet tissue per 2 hours, and

ft{le sensitivity of tissues to insulin as well as the antiinsulin effect of hydrocortisone hemisuc-
] cinate were evaluated by the pair method, after substracting the basal glucose uptake of tissue
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Pieces (incubated without insulin) from that of their corresponding pairs incubated in thy
sence of insulin, and insulin plus hydrocortisone hemisuccinate, respectively.

The data are compared according to the Student ¢ test, P values of 0.05, or less, are
sidered statistically significant. - )
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(16) e o e & P>0.25....
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3 P<0.001
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administration of a single dose of hydrocortisone stimulate RNA syn-
the thymus of white rat after 60 min, followed by increase rate of 73Se-
e incorporation into thymic proteins. Hydrocortisone hemisuccinate
es especially tyrosine aminotransferase activity of thymus and liver, which
ould be abolished by simultaneous administration of mitomycin C with
The effect of these steroids on the de novo synthesis of alanine amino-
ise and aspartate aminotransferase was studied.

one and 4-chlor-testosterone inhibits significantly tyrosine aminotrans-

mber of effects of physiological levels of steroids in thymus
shown both 4n vivo and in vitro including the changes in incor-
of precursors into macromolecules -[1] [2] [12] [13], of RNA-
fyltra,nsferases [2] [6] [15], of transport phenomena [23]and in
metabolism [4] [14] [20].
n view of the considerable evidence that in many endocrine systems
1 protein and enzyme synthesis are mediated through changes
ynthesis and in view of the different effects of hydrocortisone
ucleotidyltransferase activity of nucleoli and extranucleolar
nuclei of thymocytes [21], we have extended our studies with
 the hypothesis (a) that the stimulatory effect of hydrocortisone
ne RNA synthesis is an intermediary step of enzyme induc-
n a few hours after hormone treatment, and (b) the repression
nucleolar RNA synthesis and protein formation by antibio-
press de novo synthesis of aminotransferases in thymus or not ?
rmore, we have seen that the mechanism of action of hydro-
on thymus involution differs from the mechanism of action
, Which fact is clear from the existence of two different macro-
ilar binding proteins in the thymus nuclei : 7 S-receptor for hydro-
T 4 S-receptor for testosterone [3] [17].

MATERIALS AND METHODS

1ale Wistar rats, weighing 100 g were used. The animals were kept under standard
1d fasted 16 hours before treatment. Different lot of animals were injected intra-
a single dose of hydrocortisone (HC) (CIF) (3.5 mg/100 g body weight), hydro-
ccinate (HCHS) (UMB) (5 mg/100 g), testosterone (TS) (FLUKA) (2.5 mg/100 g)
tosterone (STERANABOL) (FARMITALIA) (2.5 mg 100). Other lots of ani-
eated with mitomycin C (KYOWA, JAPAN) (10 p.g/100 g) or mitomycin
trgated animals and controls were killed by exsanguinisation and thymi and
ved quickly and weighed on a torsion balance. : 2
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The determination of L-alanine : 2-oxoglutarate aminotransferase (AQOT) (E.C.2.6'
and of L-aspartate : 2-oxoglutarate aminotransferase (AOAT) (E.C.2.6.1.1) was carried oyt
the method of Reitman-Frankel [16] and that of L-tyrosine : 2-oxoglutarate aminotranst
(TAT) (E.C.2.6.1.5) by Knox’s method [8]. The concentration of the RNA was measured y

]

se of

0 min into incubation medium was added 2 m] of othe 1thors [19].
per cent trichloracetic acid solution. After homogenization and centrifugation (at 3000 ;

for 20 min) the sediment obtained was washed, centrifuged and the residue was dissolveq

10 per cent NaOH at 60°C 24 hours. The radioactivity of the samples were determined ygj
a GAMMA NC—109 type scintillation counter.

administration of a single do

gt(Tglgﬁf?Sf ’I‘(I)le data concerning the effect of hydrocortisone

 aminotransferases are in good agreement with the observations

INOTRANSFERASES IN THE THYMUS OF WHITE RAT 137
AM ] >

se of HCHS cm}se(k (2)%7 peé'
_activity of thymus after 2.5 hour,. Whl}e - an
ties ﬂiﬁn?a?ggglfl};lchang};d. In the same time in the liver

f TAT-activity was observed after HOHS

Table 1

single dose of HCHS on AOT—, AGAT — and TAT-activity of the ¢
g

hymus and liver of white rat

RESULT S

AOAT
(8 PA/hjp.g prot)

TAT
(ug HP/hjug prot).

In vivo administration of a single dose of HO caused in the firg

THYMUS
hours after treatment significant changes of RNA concentration, of ineg l - | C | T
poration rate of methionine into thymic proteins and of AOT-, AOAT | 1 | ¢
and TAT activities (Figs 1 and 2). . i 11.5 ‘ 12.9 0.23 8'324
/ AOT, ACAT ] 1(15:5 1.6 3t 2;'9 1?)'017 19
CPM/mg prolteins ug RNA/mg tisste : TAT Haeh 22 - +12.1 = +20.7
/ | o Z 4 3.6 - 0.05 = >0.05
i : E . > 0.05 == il
5 L 300+ 15 ]
RA //I i 30 AOAT //ZSQ\Q ! 1 LIVER
54 Lss 2504 .5/ , S - o8
| @© / \\ - e
| ; 74 1.08
4 :fzo E 200+ @/G/ TAT \g -10 % 20.6 233 1?% 1‘159, 3.071 0.082
3 L1s E 1504 VAR : 24,8 — e T3 = : i
J < A0T  / = — | 0.05<P<0.1 — > 0.05 - )
2 r10 & 100+ F5.2 hydroxy-phenyl-pyruvic
2 ° t. = pg pyruvic acid per hour and pg proteins; ug=HP/h/ug prot. = yg para-hydro
: ! : = - 2 24 acid per hour atfxdegﬂef;gglig % = per cent variation against control ,
[ 6‘;‘ ‘-medls.. gl = St?d:rgtﬁag:{' ;E iugg;il;&, T‘L treabed' animals
o 1 2 3 in 0 1 2 3 4n ?

Fig. 1. — Effect of a single dose of
hydrocortisone on the concentration
of RNA and incorporation of 75Se-
methionine into proteins of thymus.
(RA = radioactivity, CPM = counts/
1000 X min.)

Fig. 2. — Effect of a single dose hydrocor-
tisone on the activity of AOT, AOAT and
TA'L of thymus. (PA = pyruvic acid, HP =

para-hydroxy-phenyl-pyruvic acid.)

In the first hour after treatment of animals with HC, significant 2
increase of RNA concentration was observed, followed by an increase of
incorporation rate of labeled methionine into thymic proteins. Slightly i
increase of AOAT-activity was observed after 9 hours, but the values b
tend to normal values after 3 —4 hours. AOT-activity decreased signi- deer
ficantly in 60 min, in 2.5 hour it increased slowly and after 4 hour the a;

values were significantly higher against control. TAT-activity increased is 1
after 2—3 hours of treatment. j

- i lucocorticoid hormones influence direcly de
; glssirg)gjt; };‘rarsllizs#ggs%erases in thymus was studied b.y sm%ultaré?l(l)ug
ration of a potent inhibitor of protein _synthe81§ : mi gmg iy
HS. Table 2 shows that the administration of m1§0'mye{f1}ﬁh i :
bited evidently the stimulatory effect of HCHS on TA’E—act1V1ftg 01; fyrglizol
furthermore, it can be seen the existence of an 1nh1b1tory effect o >

in ¢ and HOHS on AOT-activity, but no changes in the case

activity were observed after 2.5 hour of trea,tn}ent. : Hon
dministration of testosterone and of an an@b‘ol'lc steroid : 4-c¢ t;)rt
one, did not change AOT and AOAT-activities of thymus, ut
TAT-activity with 41.7 per cent respectively 31,Q per cglé
st control (Table 3). This effect of androgen ’and anabolic steroids
a:ps antagonistic with that of hydrocortisone one.
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DISCUSSION

pre,senée of mitomyein ¢ on AOT-

s »and AGAT - apq

i “{Tefy few attempts have been made to examine directly the influence

CONTROL < T _other environmental changes on the biosynthetic rate of
MITOMYCIN ¢ HCHS MITOMYCIN ¢ 4 g, A(?n:;o;;alh(i);h organisms. From a comparison of the relative rates of

» :grli)loration of labeled precursors into the liver enzymes in normal and

AOT (ug PA/h/pg prot.) Tucocorticoid-treated anin{xalg, results that the mcreasgd tissue afthYltj’
\\'\\\\ erived from an increase in its rate of enzyme synthesis. These findings
% 14.0 A W o sibility that there is a simultaneous induction by gluco-

+SE 1 12.0 12.6 uggest the pos iy o 51797 110
-3 1.3 35 8.5 orticoids of all the liver enzymes respective to the hormone [o]_ [9] [10]

% ’ 4 6 el 9 increase of the rate of TAT biosynthesis already in the first hours
£ T —14.3 —10.0 jgg 3 eatment was observed, but in the case of AOAT synthesis this
=008 L > 00 ' b 5 red only after a few days, because of the low rate of turnover

< 0.05  merease appea yaaloe 4 - -

AOAT (ug PA/jug prot,) )f this enzyme. The half-life of TAT is 2.0 hours, while that of the AOAT

e : ' 1.5 days [18]. The change of the biosynthetic rate of enzymes is pre-
X 8.3 8.8 jeded by an increase of RNA synthesis and of incorporation of precursor

niSE 3-4 3.1 g:g 10.1 nino acids into enzyme proteins. : : i -

% = + go 7 lf'g ~ Slight stimulation of RNA synthes1s‘an.d incorporation of amino
F = > 0.05 +10.8 +21.7 § into thymus proteins after glucocorticoid administration was ob-
: > 0.05 > 0.05 served 4n vitro in the.first few minutes [24], especially the increase of
TAT (ug HP/hjug prot.) yxtranucleolar RNA synthesis was observed, meanwhile the synthesis
\\, of rRNA is inhibited [21]. Glucocorticoid hormones produce thymocyto-
x O 0.16 | s “lysis after 24 hours of administration [7], phenomenon which is character-
feal Gz 0.013 ot 0.15  zed by the considerable diminuation of DNA, RNA and protein content of
% _ 18 10 2023 Phymus [20]. Histochemically could be detected some evidences of thymo-
B ~ > ’ +25.0 — 6.3 cytolysis already within this period of time, suggesting the possibility
0.05<P<0.01 > 0.05 of induetion of catabolic enzymes in the first few hours. Within 4 hours
‘we observed an increase of RNA synthesis, followed by the intensification
“of the incorporation of %Se-methionine into thymic proteins. We believe
Tiable ¢ ‘that in this case especially mRNA synthesis is stimulated, because the

Effect of a single dose of testosterone and l-chlor-testostcrone on the AOT
! & single doso of ¢ -

16.8
SE 27 EY: .
8 10 s
= —15.5 e
= > 0.05 -

-nucleotidyltransferase A activity is under inhibition. The increase
> AOAT- apng TAT-activity of {pyy

TAT activity probably is due to the inductor effect of glucocorticoid

0

(P-PA/I?/S;‘ prot.) ! ( P£OAT TAT hormon, which could be abolished by administration of protein synthesis

w (+8 HP/h/ug prot.) . inhibitor mitomycin C.
T, I L 1 g f T '_\\' " Concerning the de novo synthesis of AOT and AOAT, our results
& l T obtained are less convineing, because of reduced rate of synthesis of these
~——— .. TESTOSTERONE “enzymes. However, must be mentioned, that an eventually increase of
X | — _enzyme synthesis in a later period of time can coincide with the disinte-
y ' . 10.6 0.36 021i gration of thymocytes, which could alterate the real interpretation of

0.9 0.06 004 Phenomena,

_ g 9 8 s i The mechanism of action of androgen and anabolic steroids differs
> 0.05 - :glo-g ~ from that of glucocorticoids, because testosterone and 4-chlor-testosterone

. inhibited TAT activity. No changes in the activity of AOT and AOAT
~of thymus within 4 hours after administration of these steroids was ob-
served. It is known that testosterone diminuates nuclear RNA synthesis
~ [2], suggesting partially inhibiton of mRNA containing genetic informa-

" 0.71 0 49 B : )
1(1).1 0.09 8:33 | 7;1'31911 for enzyme proteins.
8 : ;
+28.2 = -é? 0 i
> 0.05 3 .
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20, Tora Y;"}X);{:Aﬁ;ﬁ‘AMBDA;‘ L, Rev. roum. biol. — zool., 1965, 10, 39. ons endocrines, comme tous les processus physiologiques
21. VAN DER MEULEN N.. Mo x";\" hé;;ﬁ;;aﬁeé" rémrz- biol. . . zool., 1971, 16. 185. aille se déroulent pas avec une intensité constante. Elles présentent
. . & = s L AL . .
606. ’ » ABRAHAM A. D., Exp. Cell Res., 1972, fjae variations, dans la grande majorité des cas, avec des déroulements
22. WeBer G., BHIDE S. V., MAINWAIRING S. S., Biochem. Biophys. Res. Commun., 19 ques connectés aux différents reperes temporels externes : 1’alter-
23. Youne D"X IEZQRFELD G., Fed " “hance 0 ité-lumiére, la succession compléte des phases de la lune,
84, . TouNs D&, Foder, Froow, 1000, g shor > ot B310: jon saisonniére du complexe climato-météorologique, la rythmi-
L 0 . % . < .
’ ’ nuelle de certains phénomeénes astronomiques, ete.

lution de la fonction thyroidienne, par rapport au facteur
a été poursuivie par de différents critériums (examen his-
métabolisme basal, iode total et iode protéique dans le sang,
tation thyroidienne) chez différentes espéces d’animaux :

[20], animaux de laboratoire [2] [11], bovidés [13—15],
animaux sauvages [b], et chez ’homme [9] [12] [17] [19].
16 des variations saisonniéres de I’iode protéique dans le lait
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herches citées par la littérature ont confronté seulement les
‘deux saisons, ou bien elles ont employé des résultats partiaux,
es années, sans avoir une continuité absolument nécessaire

Jinterprétation des déploiements rythmiques.

MATERIEL ET METHODE

le premiére étape de nos recherches concernant 1’évolution saisonniére de la fonc-
me, nous avons cherché a préciser, chez le rat blanc Wistar les variations annu-
es pendant 3 années, de certains indices thyroidiens, proportionnels a la fonction
iode protéique (PBI), représentant la fraction hormonale lice aux protéines
ansport, et PARN thyroidien, le support biochimique de la sécrétion hormonale
la thyroide.

deuxiéme étape nous avons enregistré les variations saisonniéres de Pactivité
7 les vaches de race Brune, par des déterminations de I'iode protéique (PBI)
‘dans le lait.

.. TOME 20, N0 2, p. 141—145, BUCAREST, 1975
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14 des 'données, réunies pendant ces trois années tenant
%ﬁ%%rgegeg gaisons,, met en évidence, pour les'deux indices
des niveaux maximums pendant l’hlver’et minimums pendant
aleurs intermédiaires le printemps et P’automne, les valeurs
tant 16gdrement supérieures & celles du printemps (Fig. 3).

La troisieme étape des recherches a enregistré dynamiquement la ré ponse thyroidig
des ovinés aux oscillations spontanées de la température atmosphérique, survenues d’unj
4 l'autre, le facteur thermique étant probablement un des éléments principaux dans lintep
tation des biorythmes saisonniers. Dans ce but nous avons poursuivi par des dosages effec
dans le méme-échantillon de sang, les variations de I'iode protéique (PBI) et la fixation éryty
cytaire in vitro de la T,4-131] (la preuve Hamolsky) chez les béliers de race Tzigae couleup
rouille, et nous avons rapporté les données biologiques aux températures moyennes pour 24
avant les moments des investigations, échalonnées pendant la saison froide (janvier-févyj

Les animaux de I’expérience ont été entretenus dans des conditions naturelles et
la nourriture standardisée pour l’espéce respective, les rats blancs dans la biobase, les vag
et les béliers dans les fermes.

Pour doser 'iode protéique (PBI) dans le sang et le lait on a employé la méthode de I}
nération alcaline [16]. L’extraction de I'ARN a été exécutée d’aprés la méthode Gig
Schramm [6], modifiée par Liebenow et Schmidt [10] pour les tissus, et la concentration
extraits a été estimée par la spectrophotométrie. La détermination du fixage de la T,-131]
les éry throcytes in vitro a été exécutée d’aprés la technique Hamolsky [8], adaptée par Berle
et collab. [4]. §

RESULTATS ET DISCUSSIONS

0" SO A A /R V]gglz_wl Vartix X X1 K
mois 1970 1971 .

I. La figure 1 présente comparativement les courbes annuel
moyennes des variations de PARN dans le tissu thyroidien chez le i
blane, établies sur unlot de 384 animaux. On remarque un rythme & Paj

@10- ,/;1972 b
Zg Sy
g7 :
‘;81 i T = \ 1971
% — / . o
71 !:\\ K
% ¥4
6+ \ 7 i
= | \ i Fig. 1. — Comparaison entre les courbes
7 \ / w0 annuelles des variations de ’ARN thy: i >
f \ £ i roidien chez le rat (valeurs moyennes) “ven .
4 ./ - ;
3 \ s /// A
2 A // 8. — Variations de PARN thyroidien (A) et du P]%I (B) chez l‘e ra_t, rap-
d ées aux saisons S—S’ = axe des solstices ; £E—E" = axe d_es equmo'xes;
: et @/ — b’ — axes de division usuelle des saisons. Les chiffres représen-
0 ent dans 'image A : mg/g tissu humide et dans I'image B : ©wg/100 ml.
T TV T T va i K KK 153

moic

1 ; onsidérons que la persistance des phases ‘du rythme plaide
plitude réduite en 1971 et un rythme annuel net & grande amplitude en 19 stence d’un rythme de fond, de nature endogene prédomman’_ae,
— une diminution accentuée de ’ARN le printemps, vers un minimum é ﬂi é et synchronisé par le photopériodisme, le fa;:zteqr saisonnier
été, ensuite une augmentation progressive vers un maximum enregist nt stable. Sur ce rythme de fond se superpose l'action df’s fac-
en décembre. On constate que les deux moments d’investigation de ju Urs S iniers variables, d’une annéee a I'autre et d’un jour a l'autre,
et d’octobre 1970 donnent une différence nettement significative, ) parmi lesquels la température atmosphérique serait le facteur essentiel,
sens de leur évolution coincidant & celui des variations enregistrées dal qui modifie le niveau et Pamplitude du rythme de fond. -

la méme période dans les années 1971 et 1972. 1 II. Chez les bovins les recherches E)nt été egf(i\(&h'lég?; danS}lneIIJ’é'ellgl‘fgi

En ce qui concerne 1’iode protéique dans le sang, les deux courht deux lots appartenant & la ferme « AL-DTOPOIL 2 L

annuelles enregistrées en 1971 et 1972 égroluent pareillegl’ent, en présental 0 vaches agées ,@e 3 & 5 ans, et le II° lot 20 Vaf(})lgs ' aigé;sé&e
des valeurs baissées dans les mois d’6té et des niveaux maximums pendal Le niveau de I'iode protéique dans le sang ,(hp,_g/ ¢ ntll )z le TT®
Phiver. I’image des variations annuelles de iode protéique déroult ) b de 5,5 pendant le printemps, 5,01 été’.?’81 1ve1('ie l?i o'?ie' e
sur tout lintervalle des recherches, refléte la méme conclusion (I'ig. 2 5,0 pendant le printemps, 4,7 1’été, 5,4 I’hiver ; le niveau de P
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GR’AZIELLA Nrcoraty et v, TEODORY

ICTION THYROYDIENNE

ONNIERES DE LA FON

VARIATIONS SATS/

téique dang le lait; ( ug/litre) g 614
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» chez ] Ter lot, de 59,0 Pendant Je printemps;
) 65, IVer et chez Je Ire lot de 52,0 bendant Je Printempg
49,0 Pété €t 59,0 I’hiver, i

2
résulte que lg thyroi‘d'q
iSon froide, leg Valeurs Maximumg de Piode

; saisonnier
t le biorythme
. hes, concernan : : :
ang que dang Je lait ; ésultats de nos recherches, t les conclusions Sulvantes ¢
. . 8 Les re idienne, imposen ion thyroidienne peuven
song d Un nivegy moyen, et gljog devien. fonction tiisgolll < saiSO’nniéreS de 1a fonction anguel ayyant une péri-
Y . clire 9 oiis
— Les variati if s d’un rythme ) té thy-
station ) nnée ’activi
idérées des manife Au cours d’une a , -
_considér : ) t une année. Au Lo it des niveaux maxi
e d,apprommat;);fellli(l}e%es bovins et des ovinés :gnicﬁgig quau printemps
i o an raf’h‘?er et minimums Dendamg b, e Tiflo légére augmen-
ns b endantl slvaleurs sont intermédiaires, ave
3 e le . . tre
n automn ‘automne. : té inverse entr
on du mveagl agf(ijrriizg télue la relation de %)Tipﬁff)gg?gﬁa atmosphérique
— On peu 1 illations de la te . B ui se
T es oscllla . onnieres, ( .
a réponse therIdlleII;l%‘;lgtpour des amples Varlatlon%iiil;thme saisonnier,
" ngn sseliae fonction thyroidienne par son
e an
raduisent

i t

‘ antités augmentées de thyréotrope hypophysaire e I
2 ~ u -
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Lo

CONCLUSIONS

Variationg saisonni
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IIT. Dang la figure 4 Sont rendug Jeg résultaty des rec
fectuées gy 10 ovingg,

TRy ine de I’activité
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; : adaptation par i itude réduite, enregistr
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idienne Produite pay les oscillationg SPontanées de la températyre atmog
phérique enregistréeg bendant 15 gq;

‘un jour & Dautre.

M .
i des modifications sai
Saison frojq Lévoluti Etant donné la constance et Pamplitude
€. evolutio _ .
des indiceg thyroidiens — p; _

lode brotéique ot la fixation d
sur 1e§ hématiey 4, vitro — i

BIBLIOGRAPHIE

\Y 8, 65,
i i 3 A.N.S.S.R., 196 >

2 1 AIZINBUDAS L. B Biologhiceskaia roli lOd(.l, Mosk: a ) 1 ’ . 5
o . ke R., C.R. SOC., BIOI., 195 ( 5

2. ARON C-, AscH L., GANDAR 7 (1958 151 11, 1951

Saisonnjep du rat et des

127, 25. 1964, 15, 4, 333.
4 kladi TSHA, 1966, t. cerc. endocr., ’
éXistence du f s AZURMANI[]}N Eﬁ,&%i;s?t? M., GeEorGEscu GH., ;I;OMA E., §
ans Pactivitg thyroidienne qeg ovinég, e gfé‘;f;ﬁ"w Frankf. Z. i) 11%5},76’, T, Tss. Veter. Res., 1962, 23, 109.
E - —e e o or - scnﬁAMI;iESXNI\IT;l &, AR . 1;., I}Imzrl'inJ.Endocr' Metab., 1959, 19, 7,
i e . A., HEN ’ G S., J. :
g "3 Fig. 4. — ¢ idérati tive q B Z %‘:;iﬁxi M. W., GoLoverz A., Fruzppere S., cu E., J. Clin. Endocr.,
= 9 18- 4. — Considera 10 Comparative g 8. S., RABINOWIT g o
g T Uévolution qy PBI et de 15 T3-131] cheg 5 L i IZO&HAS};NFRANTZ J., Toor M., Massry S.,
=" 5 a les ovinég bar rapport aux oscillationg = 9, LEwrr 22 4, 1084. . 1 59, 3, 168.
o v Spontanées de 14 températyre atmosphg- e 1964, 24, T D., Acta Virologica, 1959, 3,
o D /] W., ScHMID 1959, 4, 393.
10 Tique. Leg boints du 8raphique Teprésen- - 10. LieBENow 1\} Indian J. med. Res., ;) 1 319. 6
4 tent les Mmoyennes deg valeurs qyu PBJ et 1. MULLICKrIl‘)' J ',Japan Soc. Food. Nutr., 19,? }xnir,nal. Sci., 1963. 22, 2, 471 .1609-
Tespectivement ge 1, Tai2] dang 1o 12, Naxano T, J. AN R. T., Brooks J. R., J. J. Dairy Sci., 1958, 41, 11,
9 deux moitigs (_j 5 FL5C ot 41,5 13, Pipgs G. W-,REA];MN,, PreEs G. W., T,URNER.({"IW'S’ci,'veter., 1972, 26, 184. se of the Slo-
+4°C) dont op g divisé conventionne]je. - 14. PREMACHAND D1 FraNcia M., Atti pos: 1dl. ical material, Publishing Hou
3 8 ment la gamme qeg températures gppe. 15, Seren ERAE:;?,’,?auon of fodocompounds in biologi
1 0 B b= gistrées Pendant ceg investigations. ~ 16. Storc V.,
- 1 2 3

J.
; islava, 1966. MARAWA K., Japan
ol foerh OfS Sc(l)‘s’mﬁiatsl., NAGAMING S., Kvea T., Ya

< Z o ADA O.,

Tempéraiure atmosphefique g Sveva Sﬁugivi%& ol 36, 1, 120. 3, 23, 383.

(C) J. Exp. Biol., 1959, 25 J. Clin. Endocr,. 196 > H

18. Swirr D. Rc';’ I, Usiiner M., Horur K. I., J.

19. Waranase G. I.,

. A. D., J. Mar. Biol. Ass. U. Klﬂgd., 1959, 38, 2, 407.
20 WOODHEAD

Re u le 27 dé(:emb e 1974 Insiltlli dEndocl‘mologle
T
¢

Bucarest 67, Bul. Aviatorilor 34 — 36




A“ WORKING MODEL FOR THE SYNCHRONIZATION OF
LIGHT IN PHASE SHIFTING BURBOT, LOTA LOTA 1.
(PISCES, GADIDAE) AT THE POLAR CIRCLE*

BY

ROLF KRONELD

This investigation studies the rhythmic behaviour of the burbot, Lofa Ilota.
The burbot, the main activity of which is concentrated to the morning and the
evening, tends to move its main point of activity into the day during the autumn,
when the length of the day on northern latitudes is extremely shortened. This
behaviour is called phase shift and seems to be ruled by a determined light optimum.
The light conditions seem to synchronize several underlying endogenous master-
reactions.

Thus, the rhythmic behaviour of the organism does not necessarily have to be
ruled by any oscillator system, a hypothesis that has been much discussed. The
behaviour of the organism seems most nearly to be a reaction following variations
of light under certain light optima.

The theoretical working hypotheses for rhythmic behaviour that
have been presented in literature up to now are built on one or
several oscilllating systems [1] [2] [5—7] [11] [13] [14] [17]. Thus,
Pittendrigh and Hoffmann suggest that the rhythm of activity in. verte-
brates is controlled by at least two oscillators. Gwinner proposes a two-
oscillatosystem with one light-active and one dark-active oscillator [2].
Miiller, Andreasson, Eriksson and Erkinaro also discuss the possibility
of an existing light-resp. darkness-oscillator. This would make it possible
for the organism to react either as day-active or as night-active. The
phase shift would then neutralize the influence of external, extreme
Zeitgeber-factors.

Hoffmann also considers the possibility that the two oscillators might
have two stable relationships in relation to each other. They can either
be in phase and cooperate, or out of phase with a difference of 180°, which
creates a double pattern of activity. Andreasson believes that the extreme
light conditions in certain occasions would make impossible a synchroni-
xation of these two oscillators in a uniform day-activity pattern. Hof f-
mann has also shown that a drop in light intensity below a certain thre-
shold initiates a splitting of the two oscillators he has hypothetized.

The results of the forthcoming piece of research can be interpreted
as further proof of a two- or multioscillator system in burbot. Never-
theless it is also possible to regard phase shift as a pattern of different ac-

* Economical support to make this work possible has been received from the Delegation
of Swedish Culture Foundation and from Academy of Finland. .
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tivities depending of a relative optimum of illumination and independent

Fig. 1. — A : Splitting of acti-
vity through light moderation.
Ordinate : number of passages/
2 hours. Abscissa : average ac-

tivity during monthly decades. 4
. . s Sunrise and sunset marked by Nov. j
of for instance two different actlvn';y sys'tems. . o ' ' SUTLIIONE valiek, LighE modo: J ¥ L
It can be presupposed that this optimum of illumination might give ration marked by lining. B: 1
rise both to phase shift and splitting phenomena. Phase shift from night- to day- 7
5 ; § 1 latt 1 ’ activity in the burbot. Ordina- ] %
. This optimum is probably a relative value based on summation of the te : number of passages/2 hours. 1
light intensity and day length of several days [6]. Abscissa : average activity du- e
These results, which are based on the behaviour of the burbot in ’;‘;‘f Tl‘l)::?tlyn?:rcff;s'bys u;ﬁfi 1 }
vab.rious light cor}ditions in .laborafcory surroundings, should not be ap- limit values. Light moderation ; P
plied to burbots in nature without further control. marked by lining. ] W I
MATERIAL AND METHODS ) T / Lee.
. ] 7
This piece of research is based on observations of a group of burbots consisting of fou
individuals in age class 0+ (5—7 cm). The investigation was made in Messaure (66°42'N,
20°25’E), 20 km north of the Polar Circle. The fishes were caught in the Kaltisjokk River and 7
had possibilities to adapt to the experimental vehicles before the beginning of the investi- ]
gation. The fishes were being fed with tubificides and the feeding occurred with irregular inter-
vals during the activity period of the fish in order to avoid influencing of the activity pattern. f Jan. i &
The fish phase shifted to day-activity in the beginning of October [8] [15], at the onset 1973 Toh
of the experiments, whereafter the freezing of the waters, which occurs in nature, was imitated £ 1973
by covering the aquaria with sheets, leading to a lowering of light intensity [12]. I
The light conditions, which during the phase shift changes from 103 — 102 lux, decreaser 7
due to the moderation to 102—10—! lux. The change in light intensity which precipitates the 1 V4
phase shift is thus approximately the same degree as the change (the freezing of the waters)
which induces splitting of the activity. 1 : 7
The locomotory activity has been registered and the number of passages has been counted /4 1
in one-hour intervals on an Elmeg counter. The registration was done with redlight- photocell ]
according to Miiller and Schreiber [16]. The number of passages has been described as absolute /gg } reb
values of ten-days periods. reb 01 I
79 /
0
RESULTS

A group of burbots in the age class 0+ (four individuals, see figure
14), which already have phase shifted in natural light conditions’ (nLD)
earlier during the autumn, were exposed to a light intensity moderation
experiment. After the light moderation the clear dominance of daytime
activity disappears, and in december (decades IT — III) the fish is almost
night-active. This occurs at a time when the burbot as a rule shows a day-
active behaviour [10] [12]. In fig. 1B it is shown how night-active
burbots phase shift to day-activity according to the light moderation
and the rule of Miiller [12]. The light conditions during the moderation

Fig. 2. — Light values for a number
of representative days during the light

‘\ moderation (O = clear, @ = partly
are presented in figure 2, which shows the values for a number of repre- Y cloudy). Ordinale: light intensity in
sentative days during the experiments Y 1z (logaritmically). Abscissa: time

y g p . NN of the day (hours).
\ \
1
1
DISCUSSION Vo
\ |
. . : g by e,
The number of activity peaks that can be shown in these experi- g 1] |§
ments does not exceed a number of six. = '|§ }%
At a complete synchronization, either when the fish is day-active ) L° A
or night-active, the number of activity peaks is =1. At decreasing :

o
5
g
N
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autumn synchronization, which leads to phase shift, the activity pat-
terns are less clear and several activity peaks appear. ‘When the phase
shift is accomplished and the fish is day-active during the winter, the acti-
vity is again concentrated in one peak.

Concerning this phenomenon, it is possible to consider several dif-
ferent explanations, and hypotheses. Fig. 3, explains how the activity
can be regarded as consisting of two phases, of which one is influenced by
day-light and the other one by darkness [14]. By cooperation these phases
give a unitary activity pattern; the organism is synchronized. At phase
shift, induced by the Zeitgeber or the changes in light and darkness,
desynchronization occurs, and several activity peaks appear.

The results described above ( Fig. 1) ean be seen according to this
kind of model. The course of events in this case have been described
hypothetically in figure 4. Burbots that already have phase shifted at a
higher light intensity (Fig. 3) had been placed in extremely diminished
light conditions. ITn December, at a light intensity of ca. 0.1 lux, the acti-
vity had appeared as night-active with a ‘“double-pattern” of rhythmic
behaviour during a period of about two decades. When light intensity in
January increased to 2—3 lux (10 * lux), “joining” patterns of behaviour
were observed. Later on during the beginning of spring the fish phase
shifted normally. _

Despite the simplicity of the research design, the results indicate
that most probably two activity phases exist in the rhytmic behaviour
of the burbot. - 54

On the basis of general working models that have been hypothe-
tized in literature it is nevertheless possible to outline the principles
behind the mechanisms of light synchronization. In figure 5, it is explained
how the primary synchronizator of the activity rhythm (the biologically
““open” rhythm) through the changes of light (fotoperiod) and darkness
(scotoperiod) of the Zeitgeber is induced unto consistence with the Zeit-
geber. This synchronizator influences and is influenced by the inner
secondary synchronizator of various bodily rhythms through for example
“feed-back” mechanisms of different kinds. The endogenous rhythm in-
cludes species-specific patterns of behaviour and function in consistence

_—
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to figure 1, and B, describes the total course of the fish-activity.

Fig. 3. — Hy_pothetical working model showing activity as consisting of two
phases, of which one is seen as influenced by day-light and the other by dark-
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underlying, light — or alternatively darkness- steered rhythm (hypo-
nizator.

Double lines = biological open rhythm of activity (registered rhythm).

Single lines :
thetical rhythm). Both rhythms are inclined in the so-called primary synchro-

ness.

with the open biological rhythm and the Zeitgeber. Generally, it can be

said that the Zeitgeber through the effect on the primary synchronizator &

establishes a definite and adaptive phase relationship between the inner -

rhythm and the surrounding environment. 5 )
The synchronizators are probably of an integrated nature. Because o M b

of this, operative incisions with removal of light receptors that have o - ZeE

been made up to now have not been able to give any definitive answers (¢ \

as regarding to the localization of the ‘‘biological clock’ [4] [9]. e

As considering the oscillator hypotheses concerning the rhythmicity
of the burbot, one has to regard the observations that have been made
of several peaks of activity. These might make it reasonable -to presup- s e g T T §TG
pose a multioscillator-system which probably underlies the by Hoffmann v ' W=
presumed two oscillators. These two oscillators again might then function
as a synchronizator for the inner rhythms of the organism, according to
figure 5. In Pittendrigh’s system these both oscillators would most




152 ROLF KRONELD 6

nearly correspond to the ESSO A system. The synchronizator of the inner
rhythms would correspond to the ESSO B system.

The underlying peaks of activity which were earlier mentioned
describe the inner rhythms and would, seen from a physiological-bio-
chemical point of view, signify definite steering ‘“‘master-reactions’.

ENVIRONMENT - -~
" photoperiod . -~

=" oreanisH

-

zeifgeber -7 g
fonet /

indvcement""_

Prag [CRIMARY SINCHROMIZATOR OF ACTIVITY RHYIHA
-7 BIOLOGICALLY OPEW , fonct

RHITHM / Hhrough changesof’
Jonet ! the light-darkness
consistence /beo’—éac)\\ period
with zeifgeber ~

|sEcononry Swerromizaror or A.R.)
LNDOGENGUS RHITHM .\ l ///
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et \
cansistence with the

aper bl ol i GOy BT

nck
95 s0-ca/led Inaster-
reactions”

\
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———— e

e, The endbgerous rhythm in-
=R clvoks specres specific
S~ pottern of bebovoor

\\
~

THE SIMCHRONIZATORS ARE ™~ _
FROBABLY OF INIEGRATED MATURE ™~ _

Fig. 5. — Hypothetical model and synthesis of current
knowledge of cooperation between external Zeitgeber-
rhytms and the rhythm of the organism.

However, it is also possible to regard the extreme light conditions
on northern latitudes with the shortening day as the unifying factor of
the morning and the evening activity peaks [18].

Despite gross variances as regarding to nomenclature in various
authors, the outlines that been given might, through further theoretical
and experimental analyses, serve the purpose of summarizing our present
knowledge of biological rhythms.

As regarding figure 4, the possibility that phase shift and splitting
of activity might be a direct pattern of response behaviour following a
decrease in light intensity under a certain light optimum. Such a pattern
of response behaviour does not necessarily have to be a result of an under-
lying oscillator system, even if experimentally two phases of activity can
be distinguished.
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This light optimum, or the light intensity that precipitates these
patterns of behaviour, ought to be more closely determined. At the present
moment this type of research encounters the following difficulties :

1) the laboratory conditions diverge from nature in the respect that the
reciprocal relationship between individuals and the nature does not oceur
in the studying of separate individuals.

2) sufficient exacticity in determining the light optimum mentioned above
is lacking ; this should be investigated by means of a sufficient number
of parallell trials. '
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