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CEROXYS BANEAI, NOUVELLE ESPECE D'OTITIDAE

(DIPTERA) DE ROUMANIE

V. GHEORGIU

A new species of Olifidae, Ceroxys baneai, is deseribed and illusirated. The new
species is compared with . urticae ..

INFTRODUCTION

Deux especes de Ceroxys ont été signalées jusqu’ici dans notre pays :
hortulane Rossi (10, 11 et 5) et wrticae L. (5).

L’examen de genitalia des 361 individus d’0titidee provenant de
différents départements (tableau 1), supposés apparttenir & (. wrticae
et recueillis par Pauteur, ou mis & notre disposition par les chercheurs
suivants : Alin Constantin, A.C. (dans le texte); Aurelian Popescu-Gorj,
AP.G.; Atena Rosca, A.R.; Jonel Andriescu, LA.; Dumitru Sofronie,
B.S.: Maria Cantoreanu, M.C.: Maria Tacob, M.L; Medeea Weinberg,
M.W.; Viadimir Bridescu, V.H.; Xenia Scobiola-Palade, X.S.P., nous
a permis de découvrir une nouvelle espéce, €. baneai. En outre, nous
avons trouvé dans ce matériel gquelques exemplaires de C. munda Loew,
signalé ici pour la premiére fois dans le pays.

Le genre Ceroxys, avec une répartition paléarctique, est connu done
& présent en Roumanie par quatre espéces: €. hortulana Rossi, C. urti-
cae L., . munda Loew et C. baneai n. sp..

Tableau 1

Stations de récolle ct leur localisation dans le systémc U.T.M. (dressé

par 3)

No. lacalité Departement VLT Code
1. Agigea Constanta PJ 28
2. Baile Herculane Carag —Severin FQ 17
3. Bucuresti — MK 21/22
4.  Budesti Giurgiu MJ 51
5. Caraorman Fuleea PK 89
6. C. A. Rosetti Tulcea QL. 01/02
q. Diabuleni Doij KrJ 65
3. Halmeu Vii Satu Mare FU 51
9. Miicin Tulcea NL 81

10.  Mdigura Constlanta NJ 85

11, Mehadia Carag-Severin FQ 07

e, PPadurea Riioasa Hfov MK 12

3. Skinie Meldova Beaciu MM b1

1% Sulina Tulcea QI 00

15, Svinita Mehedinti EQ 83

EG. Furulung Satu-Mare FU 51

17.  Valea Cernci Caras-Severin I'Q i6
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4 V. Gheorghiu 2

Ceroxys bancad n. sp*
Localité type: Mehadia, 10 juliet 1954, leg. Atena Rosca.

MATERIEL ET METHODE

Holotype : 1. male, Mehadia — Caras Severin, le 10 juillet 1954,
leg. AR.; allotype: 1. femelle, Caraorman — Tuleea, 12 juillet 1984
paratypes : 1 &, 1 (dans le tablean), 18.VI1.1962, X.S.P.; 1 &, 15, 19.
VIL1962, A.P.G.; 1 &, 6, 30.VI.1971, ML.W.; 3 33, 6, 26.V.1971, V.B.;
1 2, 15, 31.V.1971, AP.G.; 1 &, 6, 3L.V.1972, A5 1 3, 3, 26.VL.1971,
MI; 1 & 6, 4VI1981, V.B.; L @, 6, L.VIL1983, V.B.; 4 33 1 ¢, 5,
TVIIT1984,; 1 9, 5, 17.VIL1985; 1 & 1 @, 5, 18.VIL1985; 3 343, 17,
10.VI1.1986, LA.

C. wrticae L.:1 @, 1,22.VL.1962, V.B.; 1 &, I, 31.V.1962, A.P.G.;
1 9, 12, ‘14 VIL1962, M.W.; 1 3, 1, 27 —29.V.1963, AP.G.; 1 &,
5, 12.V1.1967, D.S.; 1 @, 7, 17.VIIL1967, M.CG.; 1 @, 15, 7.VI.1968,
MOW.; 1 &, 5, 15.V.1968, X.S.P.; 1 @, 15, 17.VL.1968, M.W.; 1 3 4 @9,
5, 11.VL1962, M.W.; 1 @, 15, 16.VIL.1969, M.W.; 1 ¢, 15, 17.VL
1969, MJW.; 1 & 1 @, 15, 16.VIL.1969, AP.G.; 1 ¢, 15, 19.VIL.1970,
AP.G. ;3 33 4 29 6,26.V.1971, V.B.; 1 @ 3, 26.VL.197L, M.L.; 2 34,
6, 4. VIL.1971, M.W.; 1 @, 5, 11.VIIL.1971, X.S.P.; 1 81 ¢, 6, 9.VIL
1972, M.C.; 4 33, 6, VIL1972, AP.G.; 4 381 9, 13, 9.VIL.1972, M.W.;
1 &, 10, 26.VI.1973, AP.G.; 2 34, 15, 4. VL1979, V.B.; 3 38 1 ¢, 6,
TV11979, V.B.; 1 &, 5, 22.VIL.1979, A.P.G.; 1 g, 6, 15.VIL1980, X.S.P.;
1 9,6, 7.I1X.1980, X.S.P.; 1 &, 15, 4. VL1981, V.B.; 1 &, §, 5.VI.1981,
VB 1 96, 6.VL1981, V.B.; 1 &, 2, 4IX.1982, LA.; 1 ©, 6, 10.X.1982,
LS 2 99, 6, 3.VILL983, V.B.; 1 &, 6, L.VIIL1983, V.B.; 2 44,
6, 29.VIT.1984, V.B.; 1 & 1 @, 5, 17.VL1984, V.II.; 13 2 29, 5, 19.VL.
1984, V.B.; 1 @, 17, 29.VL.1984, LA.; 10 33 7 99, 5, 7.VIIL.1984;
14,5, 4 V11985, LA.; 1 &, 17, 15.VI.1985, LA.; 7 383 56 §9, 17, 27.VL.
1985, LA.; 1 &, 5, 18.VIL.1985; 3 29, 5, 20.VIL1985; 1 ¥, 5, 21.VIL
1985; 7 348 9 99, 17, 10.VL.1986, L.A.; 10 83 7 9%, 17, 11.V1.1986,
1LA.; 1 3, 8, 20.VIL 1987; 9, 10, 14, 16 — (b).

" Quant 4 la méthode d’étude, nous précisons que pour avoir les mei-
lleurs résultats les genitalia doivent étre designés dans une position par-
faitement horizontale et les sternites VI — VIIT détendus. Matériel dans
notre collection.

DESCRIPTION

Téte. Toutes épines noires : 1 vii, 1 vte, L wpt, 1 oc, 2 ors. Couleur
de fond : jaune, jaune-roux. Bande frontale d'un jaune-roux et pourvue de
quelques petites épines dans la moitié antérieure, devient rougeitre dkans
la moitié postérieure et se rétrécit graduellement, continuant de méme
dans le reste de la partie postérieure de la téte, jusqu’au cou. De chaque
¢Hté de la bande frontale, I’espace interoculaire est rougedtre dans ses deux
tiers distales, pour devenir noir dans le tiers proximal, s’¢largissant en
méme temps graduellement. La bande mnoire continue (121.1\15 la partie
postérieure de 1a téte ol elle occupe toute la surface ]1;1Sq‘11’a‘ la zone d’u
péristome, s'arrétant & épine peristomale. L’espace intraocculaire pré-
sent dans cette zone une pruinosité gris-argentée, qui commence de la
moitié du front et ’étend sur toute la couleur noire jusqu’a la moitié su-
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périeure dela partie postérieure dela téte. La moitié inférieure de la partie
postérieure de la téte est d’un noir luisant, passant graduellement en
jaune-roux. Sur la partie dorsale de la téte on voit deux lobes noirs sépa-
rés par une minee bande rougeitre ; chez €. urticae la partie postérieure de
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Fig. 1. — Aile Ceroxys baneai n. sp.
Fig. 2. — Alle Ceroxys urlicae L.

la téte est complétement jaune-rougeitre dans sa moitié inférieure. Le
triangle occellaire est noir et les occelles jaunes-blanchitres. Le profil
de la face est convexe, tandis que chez C. urticae elle est droite. La face,
Ia caréne faciale, les génes et le péristome sont jaunes et le fond des cavi-
tés anténnaires est rougeitre ou olive — en fonction du degré de méla-
nisme de 'individu. Le proboscis, rouge-pourpre ; palpes, jaunes. Le 3¢ ar-
ticle de 'antenne, jaune-rougeitre & sommet noiritre; I'arista, noire au
moins dans la partie basale, est couverte d'un tomentum bhlanchitre.
Thorax. Poils noirs. Chétotaxie semblable a celle de C. wrticae.
Mésonotum noir, couvert dun tomentum argenté i reflets bleu pétrole.
Seutellum noir luisant, parfois olive. Pleure et coxes noires, couvertes
d'une pruinosité argenté-pale. Fémur et tibia noirs luisants. Tarses d'un
jaune-rougeitre allant jusqu’a olive — en fonetion du degré de mélanisme.
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-«‘,»;;“__‘7;;_»_;\\«_./" .
Tig. 7-— Hypopygium, Ceroxgys banca! n. sp.-,
Fig. & — Hivpopygium, Ceroxys urlicie Lo
TFig. 9 — Surstylus, Ceroxys baneai n. sp.

Fig. 10 — Surstylus, Ceroxys urticae i..

Aile. Les taches de couleur sombre, qui partent du sommet des
celtules 1 et Se, ont tendance d s™anir: parfois elles s'unissent le long
de la nervure Cwdl formant avec la tache sombre qui part du sommet
de la cellule 2C un « Wy, La counleur dominante ext jaune. Chez €. wriicae
le Dlane prédomine entre les bandes sombres nettement sépardes (figs.

Fig. 3. — Sternile V', Ceroxys baneai n. Sp. . . : 1 . res ’ ‘
Fig. 4 — Sternite V, Ceroxys urficas 1. , 1, 2). In tenant compte de la coloration des ailes et du IVv-e tergite, nous
Fig. & — Sternites V1 — V11T, Ceroxys foneai 1. sp.

avols dressé une clé de détermination pour les guatre especes de Cerorys

Fig. 6 — Sterniles VI - VI, Ceroxys vrticae L. hog 5 ¢ 3 i
trouvées jusqu’a présent en Roumanie




V. Gheorghiu

1. Aile dépourvue de bandes sur ta et tp. Bande brune ¢troite, partie
de Cu,, passe sur la bifurcation de la r, et se prolonge jusqu’a
Ta costale qui a une tache & Vendroit des ry, gy 5 « « - - .
. . munde Loew

— Aile avee des bandes brunes sur te et &p . . . . . . . >

2. Bande brune de tp est étroite et séparée de la tache brune pré-
apicale (trouvée dans Pangle formé par la costale et’1a r3)

£

2

. €. hortulana Rossi

Fig. 11 — Apodéme, Ceroxys baneai n. sp.
Fi;;. 12 — Apodéme, Ceroxgs urticae 1.

Fig. 13 — Apex édéage, Ceroxys baneai n. sp.
Fig. 14 — Apex édéage, Ceroxps urticae 1.

<
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— Bande brune de ip est plus large et s'unie avee la tache hrune
préapicale . . . . . . . . . .. . . . .. .. . ... .3
3. Tache brune du sommet de 1’aile s'unit avee la bande brune large
de ip, par Vintermeéde de la RI. Tergite IV avec deux taches
argentées sur sa marge antérvieure . . . . . (. urticae L.
— Tache brune du sommet de Paile s'unit avec la bande brune large
de ip, par 'intermede des R1, R3 et R5. Les deux taches argentées
de la partie anterieure du IV® tergite sont unies et forment une
bande . . . . . . . . . 0 0 0 0 0 (. baneai n. xp.

Abdomen (tigs. 3, 4). La couleur de fond est le noir luisant. Les deux
taches tomenteuses argentées présents sur le IV® tergite chez €. urticae,
apparaissent chez C. banear comune une bande continue de largeur plus
ou moins constante. La tache jaune qui couvre les genitalia mailes est
présente sur la partie apicale du Ve tergite.

Genitalia de mmdle. La position des genitalia est le principal caractére
qui différencie la nouvelle espéce de C. urticae. Parce que chez celle-ci
Paxe de symétrie des genitalia est celui du corps, chez C. baneai n. sp.
Paxe de symétrie est déplacé vers la gauche avec 45° — 50° (par rapport
a la verticale). Ce déplacement & entrainé la modification de la forme des
sternites VI — VIII (fig. 5), & U'égard de C. wrticae (fig. 6). D'autres dif-
férences évidentes apparaissent dans la structure du sommet de D'édéage :
chez C. wurticae celui-ci est couvert d’épines (tig. 14), tandis que chez
Iespece nouvelle cette partie est nue (fig. 13). La structure de résistance
differe aussi : le surstyle du hypopyge est plus étroit et a le sommet plus
pointu chez C. wrticae par rapport & C. baneai n. sp. (figs. 9, 10). La
structure de 1'annean copulateur est aussi différente, ainsi que celle de
Papodéme éjaculateur (figs. 11, 12) qui, chez €. wrticae ressemble i celui
illustré par (1).

Genitalia de la femelle. 1'ovipositeur a une structure moins com-
plexe; il n’y apparaissent pas de différences importantes entre les deux
espoces. Une dtude des genitalia des quatre espéces d'Otitidae de Row-
manie sera publiée ulterieurement.

HARFITAT

L'espece a ¢t6 recontrée sur la végétation herbacée, sur des arbus-
tes et les cannaies des zones maréeageuses. Elle est attirée par la lumiére
artificielle.

BERIVATIO NOMIXIS
En signe de profond hommage, je dédie cette espéce & mon regretid

ami, le héros Florin Banea, assassiné pendant la nuit du 25 décembre
1989,
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REPARTITION GLEOGRAPHIQUE

Tenant compte de la distribution de €. baneal en Rowuanie et de la

yvaleur moyenne des températures annuclles constatées pour les endroits
de capture, il est possible que cette espece occupe la partie méridionale
de aréal de C. wrticee conmu jusqu'a presént : 'Burope, jusqu’a la paral-
lele de 60° (2, 4, 6, 7, 8, 9, 10). Pour la Roumanie (fig. 15).

* Ceroxys munda Loew. Espece nowrelle pour la faune de Rowmanie,

repartition géographique — (fig. 13) et (9).

oo Lewrer A 7., 1977, Codul Biocartografic ol prineipolelor localitali din 1. S.
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DEUX NOUVEAUX GENRES PALEARCTIQUES DE PARA-
SARCOPHAGES ET LA REHABILITATION DU GENRE
VARIROSELLEA HSUE (DIPTERA, SARCOPHAGIDAE)

A 7. LEHRER

On the basis of the structural lype of the male genital armature, the sub-units
of the genus Parasarcophaga sensu Rohdendorf (nec. Johnsten & Tiegs, 1921)
are advanced to rank of genera. Two new genera (Occullophalla gen. n. with
Lype-species : Parasarcophaga  emdeni; Rohdendorf, 1970 and Macabicllq gen.
n. with type-species : Parasarcophaga- paulurnaudi Lehrer, 1981) are described
and the genus Varirosellea Tsuce, 1979 is rehabilitated. A key for the identifi-
cation of the most frequent palaearctic genera of Parasarcophuga (s. lat.) is
given.

Le genre Parasarcophaga sensu Auctoribus (nec. Johnston & Tiegs
1921) contient un trés grand nombre d'espéces hélérogénes au point
de vue de la typologie des armatures génitales males. Méme sa division
en 15 sous-genres, effectuée par B. B. Rohdendorf (1937, 1965) et adoptée
d’une maniére non-critique par tous les spéeialistes contemporaines, est
artificiclle et pas correctement justifice. Les différences morphologiques
des carvaciéres taxonomiques de leurs génitalies sont si grandes et «i
éloigr éex du type du ,,sous-genre” Parasarcophaga Johnston & Tiegs,
que chaque sous-genre définit une unité générique bien distincte.

L'explication d'une telle conception confuse consiste dans étude
superficielle de la morphologie de armature génitale et, surtout, du dis-
tiphallus de ce groupe de Sarcophaginae, dans la présentation inadéquate
de ses stiuctures et dans Uincompréhension suffisante de la valeur du
plus important complexe des caractéies morpho-phylogénétiques de
ceux-ci.

Ana’ysant les structures des armatures génitales males de tous les
espeecs gui se trouvent en Roumanie ot de quelques especes paléare-
tigues connues par nous du genie Parasarcoplaga (s. 1at.)), nous avons
observé que chacun de ses sous-genres est caractérisé par un type phal-
losomique propre et que certaines especes sont mentenues irraisonna-
blement dans les sous-genres du Rohdendorf. 1V’auntre coté, ces dernicres
especes sont définies par les éléments distiphalliques treés differents et
trés éloignés de ceux les autres congénériques, qu’elles se détachent evi-
demment comme espeéces-types de quelques unilés taxonomiques nou-
velles ou incomprises par auteur du catalogue des Sarcophagides paléarc-
tiques (Verves, 1986).

Ainsi, sur la base de nos principes typologiques, nous avons élevé
au rang de genre tous les sous-genres de Parasarcophaga sensu Rohdendorf,
nous avons ajouté encore deux nouveaux genres (Occultophalla gen. n.
et Macabiella gen. n.) et réhabilité le genre Varirosellea Hsue, 1979, qui
& été erronément mis en synonymie du genre Fosellea Rohdendort, 1937
(supra).

REV. ROUN. BIOL. — BIOL. ANIM., TOME 39, N° 1, . 13--18, BUCAREST, 1994
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A. ZL. lehrer
DIAGNOSES
Genre Oceultophalla gen. n.
Parasarcophaga (Lissarcophaga ) sensu Rohdendorf, 1937 : Faune
de PURSS, 19(1) :204 (partim).
Parasarcophaga (Liosarcophaga j sensu Verves, 1936 : Catalogue of
palacarctic Diptera, 12:166 (partim). '

Espéce-type : Parasarcophaga  emdeni Rohdendorf, 1970 : Opred.

nasek, evrop. ¢asti. SSSR, 5(2) :662 (nom. n. pro teretirostris sensu Roh-
dendorf, 1937).

Diagrose. de = 4--5 - 4—5; st =1:1:1 TLes propleures sont

glabres. Ta cellule R; est ouverte. Tergite I11 abdominal n’a pas de macro-

chétes médio-marginaux.

Tergite anal noir. Le distiphallus (fig. 1. A)

s des genres Qecultophalla gen. n-, Macabiclla gen. n. et
liophalla emdeni (Rohdendorf) ; B = Macabiella pauler-

Fig. 1. — Types distiphallique
Liosarcophaga Enderlein, A = Occu )
naudi (Lehrer); G = Liosarcophaga tuberosa (Pandellé).

e seule paire de lobes membranaux longs, assez
larges et plus ou moins fransparents. La partie apicale articulée du para-
phallus & une pidce médiance développée, longue, large, do forme irréga-
lidre et une paire d’apophyses latéiales minees, pas bifides et arrondies
aux bouts. '

présente seulement un

Remaiques. Lespice P
tenue jusqu’d présent dans 1

e “sous-genre” Liosarcophaga Enderlein, qui
a un type phalloremigue différent. Le distiphallus (

fig. 1, O) est pourvu

rasarcophaga emdent Rohdendort 2 &té men-.
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de deux paires de lobes membranaux. La partie apicale du paraphallus
a une picce médiane courte, en forme d’un sommet aigu et courhé, et
une paire d’apophyses latéralex d’habitude bifides aux bouts (raremient
elles ont le bout arrondi ou aigu et pourvues d’une dent subterminale).

Genre Macabiella gen. n.

Parasarcophaga (Rosellea) sensu Verves, 1936 : Catalogue of palae-
arctic Diptera, 12 :172 (partim). )

Espéce-type : Parasarcophaga paularnaudi Lehrer, 1981 : A
Soc. 1. belge Ent., 117 :185. g ' n 19SL: Bull. A

- {))’L(l_(]‘l{().ﬁ‘(". d? =b 4 4; st =1:1. La cellule R, est ouverte. Tergite
HI abdominal n’a pas de macrochétes médio-marginaux. Tergite anal

‘noir. Le distiphallus (fig. 1, B) a les lobes membranaux soudés dans une

seule plz'xque large, avec deux sonmmets apicaux courbés et trés pigmentés
La partie apicale du paraphallus n’est pas articulée de la partie pasale et
est représentée seulement par une paire d’apophyses latérales peu “scléri-
fiées, longues et larges; la picce médiane manque. Les styles sont tros
gros, tubulaires et pourvus de dents marginales fortes.

. VR?‘)’Y)MM‘Q'WZS. Parasarcophage paularnaudi Lehrer a été introduite
lp} erves (1986 :172) dans le ‘‘sous-genre” Rosellea Rohdendort, avec
es especes aralriz Pandellé et uliginosa Kramer.

Genre Varirgsellea Hsue, 1979

Varirosellea Hsue, 1979 : Acta ent. sin., 22(2) :192.
Parasarcophaga (Rosellea ) sensu Rohdendorf, 1937 : F: :
é i : Faune d
IURSS, 19(1):242 (partim). ’ e e
Parasarcophaga (Rosellea ) sensu Verves, 1986 : Catalogue of pa-
laearctic Diptera, 12 :172 (partim).

Ten ece-1 [ \ PPN -
95 :15]2”-'5’176“ type : Sarcophaga wuliginosa Kramer, 1908 : Ent. Whl.,

Remarques. D’aprés nos recherches, le genre Rosellea Rohdendorf

19{37 (avec Despece-type: Sarcophaga aratriz Pandellé, 1896) a deux
paires de lobes membranaux libres (fig. 2, B); les styl;zs sont lamelli-
formes, longs, larges, dirigés obliquement en avant et dépourvus tota-
lement de dents récurrentes. Néanmoins, Sarcophaga uliginosa Xramer
qul possede aussi deux paires de lobes membranaux libres (fig. 2 A),
gfgsente l‘es styles tubulaires, mineces, longs, courbés en bas etbpm{rvu;'
caractires gintriaques. fres Tmoréants Saposent & conmdonst Somonhoes
i  anerle ues ,kl, nporta ts imposent a considerer Sarcophaga
b4 Kra comme ‘espece-type du genre valid Varirosellea Ylsue
9, qui a ét¢ erronément synonymisé par Verves (1986 :163). ’
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Iig. 2. — Types distiphalliques des genres \aruosrllca FHsue et Itosellea 1){01 (liclrlulmf A=
Varirosellea uliginosa (Kramer); B = Rosellea aralrix (Pandellé)

CLI!S DES GENRES

Pour identifier et caractériser (’une maniere synthétique les plus
fréquents genres euroasiatiques de Parasa wrcophages, nous présentons les
clés suivantes :

Le distiphallus a les lobes membranaux impaire . . . . . . 2
¢t = 1 :1:1. Les lobes membranaus ont la forme plus ou moins
d’une fleur & pédoncule. Les styles sont trés courts et minces,
sourvus de dents récurrentes microscopiques .

! . . .Parasarcophaga J ohnston & Tlegb
3 (2) st=1:1. Les lobes membranaux sont soudés dans une plaque
% deux sommets courbés en forme de crochets. Les styles sont trés

[ S
— —
o
= =

S
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o
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gros et pourvus de grosses dents récurrentes (fig. 1, B). . . ..

. C e e e . Macabiella gen. n.

(1) Les lobex membmnau\ sont paires et sans pedonculm i
{ 6) La partic apicale du paraphallus & une piéce médiane rélative-
ment petite sous la forme d’'un sommet aigu et deux apophyses
latérales d’habitude bitides aux bouts ou avec une dent subtermi-
nale (fig. 1, C) . Liosareophaga Iuderlein

( 3) La partie apicale du paraphallux est autrement construite ; les
apophyses latérales sont larges ou minces, parfois dilatées aux

bouts; la piéce médiane variable ou manque . . . . . . . . 7
(18) Tergite anal noir luisant . . . . -

( 9) Les lobex membranaux sont trnnoulauex, longs et aigus, au
nombre de deux paires Pandelleisea Rohdendorf
( 8) Les lobes membranaux ne sont pas longs-triangulaires . . 10
(15) Lex lobes membranaux sont larges ou en forme de crochets,
souvent courts et rudimentaires . . . . B B |

{14) La partie apicale du paraphallus a une piece mednne et deux
apophvses latérales . . . | . ; P R

(13) La piéce médiane de la partie ’1})1(“11(‘ (1u pamphallm est courte,
large, en forme de bec et les apophyses latérales sont droites et
bifides . . Jantiella Rohdendort

(12) La piece medmne (lo la pmtle apicale du paraphallus est treés
développée, longue, large et de forme irréguliére; les rlp()ph)_'s‘(‘,:a
Jatérales sont au‘ondles aux bouts (fig. 1 A) . .

Oeeultopha]la gen. n.

(11) La paxne apxmle du pamphallux est depourvue de la piece mé-
diane ; les apophyses latérales sont larges, courbées et pourvues
d'une dent plus ou moins grande sur leur marge supérieure

. .Robineauella Iinderlein

(10) Le~ lobex menﬂ)mxnu\ sont bien développés . . . . . 16

(17) Les styvles sont lamelliformes, dirigés en avant et depum\ux de
dents récurrentes (fig. 2, B) . Rosellea Rohdendort
(16) Les styles sont tubulaires, minces, longs, courbés en bas et pour-
vus d'un ra-ng' de dentx fortes. longues et courbées (fig. 2, A)

. Coe e Varirosellea Hsue

7) Iewlte anﬂ rouge orange . . . . N &

]

|

{20) Les lobes membranaux sont rudtmentfures, en foxme de bosse.
Lia partie apicale du paraphallus a les apophysesx latérales
fortement dilatées en forme d'une massue et dépourvue de la
piece médiane. Tergite génital rouge e

S e Jantin Rohdendort

(19) Lex lobes membranaunx sont bien développés . . . . . . . 21

(22) La partie basale du paraphallus est fortement allongée. La partie
apicale du paraphallus est grande, en forme de bouclier ; les apo-
physes latérales sont trés minces et courtes. Les lobes membra-
naux sont longs, droits, fortement sclérifiés et courbés aux bouts.
Tergite génital noir wurranea Rohdendorf

2--c. 1047
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22 (21) La partie hasale du paraphallus est courte. La partie apicale du
paraphallus a les apophyses latérales bien développdes et une picce
médiane courte . . . . . ... . oo o L0000 L23

23 (24) Les lobes membranaux sont tres longs, dirvigés distalement. La
partie apicale du paraphallus a une picece médiane indistinctement
délimitée en angle. Tergite génital rouge Ce e e
R R Engelisca Rohdendort

24 (23) Les lobes membranaux sont larges ct longs, La partie apicale du
paraphallus a une picce médiane délimitée. Le tergite génital a un
tomentum dense sur sa partie postéricure C e

Thomsonea Rohdendort
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SOME OBSERVATIONS OF RARE MATING CEREMONIES
OF THE BLACK-WINGED STILT (HIMANTOPUS
HIMANTOPUS) IN WETLAND OF CENTRAL SPAIN

J. P. GONZALES-IOIRCHINER * and MARTA SAINZ DIE LA MAZA

This paper describes some mating ceremonies of Black-winged stilt  (Himan-
topus himantopus ) ohserved during a long lerm in some humid zones of Ciudad
Real (Spain), that concluded successfully and that presented remarkable modifi-
cations in comparison with the sequence described by other authors for this
bird. The modificalions olserved refer in three cases Lo precopulatory movements
and in one case to the poslecopulatory movements. The mating ceremonies describ-
ed in this nole do not break the general model of ceremony described for the
Black-winged stilt previously, bul introduce little and punctual modifications
that seem not to affect the success of the mating. Their low frequence of appear-
ance can explain the ahsence of descriptions of this belhaviour in other studies
made with little number of observalions.

INTROBUCTION

The Black-winged stilt (Himantopus himantopus) is a wader abund-
ant in the South of Iurope, where arrives from Africa to breed each
spring. Tts biology has been studied by different authors (3), (4). It pre-
sents, like the avocet (Recurvirrostra avosetta) a complex, and very showy,
mating ceremony. In spite of that, this ceremony has been described
only by 4 authors, and only based on a little number of observations;
Benson (2) (one observation), Wilke (10) (one observation), Hamilton (9)
(two observations) and Goriup (8) (six observations). These authors coin-
cide in comparing the mating ceremony of the Black-winged stilt with
the one of the avocet. They consider both ceremonies very similarand the
significance in paircourtship probhably the same (3). In this way, the mat-
ing ceremony of the Black-winged stilt follows the following sequence ;
“the female initiates the ceremony adopting the ‘soliciting posture”,
typically in shallow water, as the male passes. The male becomes very
excited and starts to round the female passing behind her and stopping
alternatively at each side of the temale, where performs the ‘‘preeming
ritual” andjor “‘dip-shake display” at the level of the shoulder of the fe-
male. He repeats this cvele hetween 2 and 5 times before mounting the
temale by one side, flexing the legs and balancing by waving the wings
allowing the copulation. After copulation the male dismounts and cros-
ses his hill over the bill of the female and extends the wing over her

back. Both consorts walk together for about 1 meter approximately,
and after that, they separate, starting to preen themselves or to feed,
without showing interest in one another” (3).

* Present address: Dept. Ciencias Morfologicas, Fac. Medicina, Univ. Granada, 15071
Granada, Spain.
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METHODS

During the months of March to September of the years 1985, 1986
and 1987 we have carried out a study of the biology of the Black-winged
stilt in the colonies of nidification placed in some humid zones of the pro-
vince of Ciudad Real (Central Spain). Detailed descriptions of study sites
can be found elsewhere (3), (6), (7). We have observed 177 mating cere-
monies during the years 1985, 86 and 87. Table I offers the relative fre-
guence of the mating ceremonies observed. We do not include here 2
trials made with inanimated objects, in one case with a stone and with
a bhottle in the other case. Special interest was devoted to those mating-
ceremonies that present remarkable modifications in comparison with
the sequences described by other authors. :

RESULTS

Most of the mating-cerenonies observed by us take place in shallow
water (Table I), in coincidence with Cramp (3), Goriup (8) proposed the
association between success in copulation and the level of water where
the mating ceremony take place. His observations of mating-ceremonyes
of Black-winged stilt in Portugal indicate an association between shallow
water and success in copulation. Our datta (Table I) secra to confirm
this point. Table I offers the relative frequence of the mating ceremonies
observed. 136 were successful, in the sense that finally the copulation was
concluded, and 39 were unsuccessful because there was no copulation.
A similar proportion of successjunsuccess was reported for the avocet
by Andres (1) during a long term study made, about the sexual behaviour

of this bird, in the FEbro delta (Spain). Most of the mating-ceremonies,
observed (97, 749%,) do not break the general model of ceremony described

previously. Into the mating-ceremonies that concluded successtully we
have observed 4 that present remarkable modifications (Fig. 1) in com-
parison with the sequence described by other authors.

A) 6 of April 1985. Garbanzos Lagoon.

In a place with deep water, a female adopts soliciting posture when
the male walks alongside her. The male responds rounding the female
three times, passing behind her. At each side of the female the male
makes dip-shake display at the sides of the female. On the second round,

at the right side of the female, he preens his breast and after that he

does all the third round on the right side of the female. In the both

branches of this third round he makes dip-shake display and moves his:

legs on the soil. Mounts the temale on the right side, balancing by the

extension of his wings above and waving. After copulation they man-
tain their bills crossed and they walk together some steps before they

separate.

B) 27 of March 1986. River Ojailen.

On wet soil the temale adopts soliciting posture, and the male

approximates rapidly from the water. The male moves around the female

three times passing in front of the head of the female. ‘At the end of

3 Rare mating eeremonies of the black-winged stilt 21
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Flg..l. —~— Postures and movements of Himanlfopus himanfopus observed at Ciudad Real

($;?a1n), Female (F), Male (M), Male movements around the female (dotted line); 1, normal soli-

citing posture of the female; 2, postcopulatory rare posture of crossed necks; 3 and 4, preco-
pulatory rare movements of the male.




99 J. . Gonzales-Kirchuer et al. L 4

each branch, at the side of the female, he makes ‘(ii p—shia.ko display and
ritual preening. Mounts the female by the left mde! without apparent
problems of orientation. The copulation happens while the m‘l‘lle ba,l?m~
ces opening its wings and cxt-endingz; them ;%bnve. and waving. After
copulation both animals stand by, one to the side of the other and wajlk
in this way, with their bills crossed, during some moments, and after
that they separate.

(') 15 of April 1986. River Ojailen. .

While the male feeds at 1.5 m of distance approx. of the female,
in shallow water, the female adopts soliciting posture. The male comes
near and does 4 semicireles around the female passing behind her. At the
end of each round branch he dves dip-shake display and preens his breast
at hoth sides of the female. The male mounts the female b,}' the lett
side balancing with its wings extended above and waving. After copu-
lation they stay together crossing theiv necks. The female extend,s: her
neck to the male, and this one crosses his ne(-,k‘ over th)o one ‘of the
female, touching the bill of the female at the left side of the female.
After that they separate.

D) 30 of March 1987. River Ojailen.

The female adopts soliciting posture when the male wallks near her
in shallow water. The male moves around the female ina (‘11‘0‘10. After tlilat
he makes 3 semicircles passing in frout of the head of the hﬂn_&le, doing
dip-shake display at the xides of the female \\'§13l1 the rl‘l,md directed 111
opposite direction of the one presented by }'hx) tenmk*. The %?mlo m,()_m,lb
ihe female from the right side balancing with the wings partially extend-
ed in a 45° angle and waving. He touches the neck of the female with
hix Dbill. After copulation they stay together with crossed bills some
instants before separating walking in a $0° angle.

BIS{USSION

The modifications observed affect in three cases, precopulatory
movements (A, B, and D), and in one case, the posteopulatory movements
(Cy (Frig. 1). : |

In the case of the modifications of the precopulatory movements
we can find two different types. One is represented by the case A. It
has the typical sequence, except when the male does the last round, that
was done completely at the right side of the female. It can be only a
mistake due to the increasing excitement of the male. In fact, it was
the last movement of the male before mounting the female.

On the other hand, the other two observations (B, D) seem to be-
long to a different phenomenon. The male modities the Lra,jeetory. of hlb
preéopula,tory movements, that he does arcund the female passing in
front of the female. Glutz et al. (4) speaking about the Black-winged
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stilt, and Hamilton (9) speaking about the American avocet (Recurciros-
tra americana), say that the female moves in order to stay in the same
direction as the male is moving, in the case that he tries to pass in front
of her during the precopulatory ceremony. We have. observed 9 cases
of reorientation of the female like those deseribed by Glutz et al. (4) and
Hamilton (9). 7 of them ended in a successtul mate, and also one case
where there was no reovientation by the female and- it ented without

‘success when the male went away after passing in front of the female

two times (La Perdiguera Lagoon, 3/4/86). Andres (1) found that a great
source of failure in the copulations of avocet was due becanse of the male
moves around the female incorrectly. All that seems to indieate that the
movements of the male in front of the female are not an inexistent beha-
viour in the behavioural repertory of the Fam. Recurviriostridae, although
it appears in limited number of oceasions and there is a strong component
of repulse of the female against this behaviour of the male. The correc-
tion behaviour must take place on behalf of the female, that reovienta-
tes her body in the direction of movement of the male. Absence of thig
reorientative behaviour by the female, and incorreet precopulatory roun-
ding movement of the male, combinated, produce these inverted mating
ceremonies, in a very low frequence (Table I).

The only medification of postcopulatory movements observed also
deserves attention. Cramp (3) describes variations in the posteopulatory
movements of the male in the Black-winged stilt, which can do the
ceremony of crossed bills, or dip-shake display before doing the posteo-
pulatory race. Andres (1) found a 6,99 of cases in the avocet courtship
where there was no ceremony of crossed bills. Nevertheless, it has not
been observed, in any of both species, the posture of crossed necks descri-
bed here by us. It can probably be interpreled as an erroneous ceremony
of crossed bills, but we do not have enough information to evaluate its
significance correctly.

We can conclude that the rare mating ceremonies deseribed in this
paper do nol break the general model of ceremony described for the
Black-winged stilt previously, but introduce little and “punctual modifi-
cations that seem not to affect the success of the mating. Two of them
(B and D) are consequence of the combination of two rare behaviours;
the incorrect direction taken by the male during the precopulatory mo-
vements around the female, and the absence of reorientation by the fe-
male as reaction to this behaviour of the male. Their low frequence
(Table I) can explain the absence of descriptions of this behaviouv in other

“studies made with little number of observations. The other two (A and

C) correspond to irregular movements done into the typical mating-cere-
mony sequence shown hy the Black-winged stilt. Studies made about
courtship in avocets (1), (9), with a big number of observations, have
registered alzo some irregularities.

Aclknowledgemenls. We are very grateful lo Dr. Vicente Ena that undertook a critical reading
©f the manuscript. Trixy Gonzales-Kirchner drew the illustrations from field notes.
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Table 1

Observations of mating-ceremonies of Himanlopus himanfopus 1aking place each year

during the study period, classified -function of the substraium where they were dene :

A) Shallow water, B) Deep water, C) Wet soil. They are expressed in relative frequences

of appearance (F), and number of observations (N). N and F values are expressed per
year (1985, 1986 and 1987) and during the whole study (Total).

Suecessful Uhsuccessful Rare
N: F N: F N: F
1985: 38: 0°76 4: 008 0:0
1986 : 53: 0’71 7: 009 1: 0013
A 1987 : 36: 067 5: 009 1: 0018
Tnta].: 127 0’717 16: 009 2: 0011
1985: 0: 0 2: 004 1: 0002
1986 : 2: 002 3: 0’04 0:0
B 1987 : 1: 07018 2: 003 0:0
Total : 3: 0°016 7: 0039 1: 0005
1985: 0: O 5: 01 0:0
1986: 0 : 0 7: 009 1: 0013
C 1987: 3: 0’05 5: 0709 0:0
Total: 3: 0016 17: 0°096 1: 07005
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OCCURRENCE OF CORPORA ALLATA IN CLOKON
DIPTERUM (INSECTA, EPHEMEROPTERA, BAETOIDEA)
IMAGO, UNDER NORMAL AND EXPERIMENTAL
CONDITIONS

A. SAFTOIU

Corpora allate was described at larval stages of Cloéon dipterum from an ana-
tomo-histological point of view. But its mainlenance during quite long aerial
mature slages, is still an open question.

We can signal not only that this endocrine gland normally persists the whole
life-time, but also that a significant hypertrophy occurs in unfecundated, 18 —
20 days caplive $5. The investigations about the situation of this gland have
been developed at hoth sexes imago in experimental conditions (captivity) or just
collected from their natural medium. This fact actually proves the important
physiclogical role of this species of Ephemeropterae.

L. Arvy and M. Gabe (5) cignaled out an atrophy of corpora allate
and of ventral glands with Brachyptera risi (Plecoptera) in the advanced
larval stages and in imago. These data have to some extent imposed the
idea that in insects with short imago life corpora allata is normally atro-
phying, having no physiological role any longer.

Referring to the gonadotrope function of corpora allata with insects,
L. Jolly showed that allatectomy is indifferent to both young oocytes
in previtelogenesis and to the advanced eggs, while the oocytes at the
beginning of vitelogenesis are sensitive to allatectomy, degenerating con-
sequently to such an ablation.

All these data reinforced the supposition that, generally with Ephe-
meropteras during their aerial stages, corpora allata would no longer have
any role to play and most likely it is expected to get atrophied with
the very last aquatic, nimphal stage, when oogenesis is already over.

Later on, M. Gabe (12), investigating the neurosecreting processes
with the Ephemeropterae, suggested that a possible study subject could
be still the situation of the endocrine glands with imago ephemerae.

It is also known, than out of Giard’s studies, the poecylogonia
with Cloéon dipterum that behaves like an oviparous species in Northern
areas and like viviparous species in Scuthern ones; in the second case,
the females retreat after eclosion and swarm to reclusive places, for eggs
incubation. The entire period of embryo development lasts fur 3 weeks.

Considering these data, we have made several preliminary obser-
vations evidencing that if as for the ventral glands, involution up to total
resorption is often met with Ephemeropterae (Palingenia longicauda),
for corpora allata, there is a different development both in Clogon dipterum
and in other ephemerae.

MATERIAL AND METHODS

In order to get the experimental groups consisting of imago mean
to be kept into cages under laboratory conditions, initially Cloéon dipte-
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rum advanced nimphae were collected, out of which subimago. eclosed
Thege were removed to entomwological thinscreened, in high cages; the
cages were placed into shady rooms at constant temperature during the
entne experiment and at normal humidity.

Advanced nymphs were collected at the end of summer, in Sep-
tember, thus obtaining a material more resistent to e\pemnentﬂl condi-
tions, namelv to show low rate of mortality to eventually 0

\Ifunlv Q2 of Clocon dipterum were l\opt into the cages, unfecunda-
ted and in absence of §3. The latter resist even lem to e(peumentm con-
ditions, showing a hwher mortality-

i3 om‘ﬂe\ comut.lted the main subjet of tho pmhont paper also beca-
use of the hypothesis according to which a functional correlation between
corpora allm‘a and the events occurring in the gonads would opemte du-
ring this terminal stage.

In order to complete the biological material fmd, at the same time,
to enable the comparison of 1(,\11“\, imago have bean collected frotn
nature, in different physiological states : § imago and recently -eclosed
Q ones, during swarmings of accuplation, 29 with embryos at the begi-
nning of thon‘ development within the 111('111)at111(> chainbers or 99 dapo—
smno their larvae in water, being thus at the final period of mmnmal life.

The captive females in the enthomological cages did not mamfebb
any kind of activity, usually resting on the screen w a,ll\ seldom changing
their plades by noctmnal mo\ ements Out of them hmtmm were nnd(,
sampled at intervals of : 3, 5, 9, 13,15, 17, 19 — 20 days, the maxi-
mum lenght of imaginal life l)eing of :Lt most 21 (.1&) s. Fixations wera
made in Pouin (with neuter forinol), and the histological .\tectioning\,
after having been paraffin inciuded, were stained with Haematoxiline-
crythrosine, Alcian-blue, or with Paraldehyde-fuxine, in order to allow
the 1)211a11(1 study of the development of neurosecretory phenomena,
particularly the plotowlcbml ones and storages of neurosecretory pro-
duct in corpora cardiace as well. '

RESTLTS

Corpora allate with Clogon diplerum is a compact organ, without
lumen, made up of 3 - 6 lobes with a rclative bilateral symmetry, occu-
pying the space between the suboesophagian ganglion aud the anterior
intestine (fig. 1). Allatal lobes are free only at their extremities (apical
and caudal) confluencing at the median central region constitnting the
most massive part of the gland, dorsally joining the suboesophagian gan-
glion.

Free lateral arveas from the lobes of corpora allete may raise along
the edges of the anterior intestine only for a short route (the first ventro-
lm,c.ml third).

The inner, cephalo-thoracic pressures caused by ovaries egg filled
or larvulae in development (with Q) or intestine with air with aercstatic
role (with imago of both sexes), foree corpora allaie to insinuate itself in
the spaces between the kitinous cephalo-thoracical - crestes and tra-
cheean, main trunks, descending from the trachean node constituted by
the Palmen organ, and thus showm(_v 3 variable anatomical topography

accuplation belng achleved immediately after eclosion,

1
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Fig. 1. — Auvalomical placement of corpora

allate in imago cf Clodon dipterum: G.S.—

—suboesophagus ganglion; 1.A.—{ront intes-
tine ;. G €. — corpora cardiaca.

On an early St-a-ge (aquatic larvo-nimph), the anterior allatal lobes
are free for a rather large distance, then join into a single median body
that is caudally contulued The thl(l\nes\ of the lobes is about 30 y, and
the antero-posterior length, of 112 p. The thickest areas are made up
of 4 — 5 cell layers and the thinnest of 2—3. Cellular eytoplasin is 1—4 o
with perinuclear width, and nuclei are of 3 u ©. On the first aerial sta-
ge (3 subimago) the two lobes have their ends thickened, made up of
5 — 6 cell layyers each, disposed in cordons without any precise orientation.

Nueclear diametera l’each 4 — 5 p, and the cellular cytoplasm is now
denser (8 p). ‘

On & imago stage, whose aerial life 18 most often short, its role in
corpora allata
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occupy more completely the space from helow the anterior intestine,
the allatal lobes being tightly stuck to the dorsal surface of the ganglion.
The central lobe is much enlarged, and in the allatal cells appear thin
vacuolizations, the 3,5 p nucleus presents a clearer nucleol and less
‘chromatic stuff, both difused or reticulated.

But on the ¢ aerial stages, the developments of corpora allata are
more specific. On recent imago with their abdomen tilled with mature
unfecundated ovules, corpora allata starts from the anterior part through
-three lobes (two lateral more dorsally positioned and a median one supra-
ganglionar positioned) that after a short route, confluence into a cen-
tral mass, which in its turn has got several free lobular protuberance.
This central mass ends up caudally, into a sole lobular protuberance
(fig. 1).

Compared to the g imago, corpora allata on Q is visibly bigger even
now, the most enlarged sections having the very same surface as the sub-
oesophagian ganglion (120 p). Nucleii of allatal cells are 5 — 6 uw @, the
tuxinophile nuclear mass centralizing itself in time while the remaining of
the chromatic material is disseminated into small, spherical, peripherically
disposed islands. The dorso-ventral thickness of the gland is about 100 @,
and the more developed lateral lobules reach a bigger height on the ventro-
lateral sides of the intestine.

From the neurosecretory point of view, with these recently eclosed
29, the median neurosecretory cells. from pars intercerebralis are filled
up with the product, that, at this point cannot be found stored in corpora
cardiaca. Two addional pairs of n.s.c. in the mezothoracic ganglion are
also active. On this neurosecretory background the developments of
corpora allata do take place.

Up to several days (b — 7) of age, in virgin 99, kept in captivity
without 33 there were no significant modification with corpora allata
(fig. 2, 3). The cellular limits are clear, distinctly showing a disposition
into semiorder cordons with a vague parallel stratification as related to
the dorsal face of the suboesophagian ganglion. Many allatal cells are
alongated, the nucleus being of 4—5 . in @, and nueleol reaches a 2—2,6pn
diameter.

With 10-days @ imago, corpore allata has an antero-posterior exten-
sion of about 110 y, the 5 — 6 component lobules getting closer. Only
small portions remain separate and free, the rest getting compact by
confluence or simply through a very tight closeness (tig. 4). The biggest
allatal cells get to a 10 n @, with a dense and uniformly granulated

¥ig. 2. — 8 — Histolegical structure of corpora allata in 99 imago kepl under
experimental conditions. Fig. 2 — section through the allatal lobe in 5 day-ima-
£0, Bouin, Bleu-Alcian, 400 x; fig. 3 — in 7 day-imago, B. Bl-Alc., 400 x; fig.
4—in 10 day-imago, B. Bl.-Alc 400 x ; fig. 5—in 13 dayimago, B. Bl. — Alc. 400 x ;
fig. 6 —in 18 day-image, B. Bl-Ale. 400 x; fig. 7 — in 20 day-imago, B.
Bl.-Ale. 4C0 x; fig. 8 — in recently imago collected from natural medium,
Dubosque-Brazil, Hematox.-erithrosine, 200 x.
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Fig. 9 — 17 — Maximum sections through corpora allala, with Cloéon dipterum at different
physiological stages and noments: fig. 9 — & larvonymph; fig. 10 — & sub%mago;
fig. 11— 3 1imago; fig. 12 — recently ¢ imago; fig. 13 — advanced ¢ imago;
fig. 14 — 2 imago depositing their larvae in the water. Fig. 15, 16, 17 — experimental
group :¢ in-wge tecently, unfecundated (fig. 15), 10 day ¢ imago (fig. 16), 20 day @
imago (fig. 17). It is worth mnoticing the significant hypertrophy of corpora allata.

4 Occurrence of corpora allala in Cloton dipterum imago 29

cytoplasm, without any vacuolizations or free areas. The very uniform
nuclei reach a max. 5 1« in @ and have big nucleols also placed centrally.

With 13-days @ imago of captivity (fig. 5) hypertrophy of corpora
allate starts. The total antero-posterior lenght is of 190 — 200 u, the
pnuclei slightly exceeding 5 o in 0, and the fuxinophvly of the nucleo-
lus gets more evident the cytoplasm maintaining its fine granular and
uniform appearance.

Towards the end of imaginal life in caplivity, with 20-day ¢92 this
hypertrophy of the gland appears even more evident (fig. 7). Sectio-
nings through the central areas get to the width of 240 1, height ot 120 y,
thus exceeding, by far, the diameter of the suboesophagian ganglion
Jdiameter (120 u). The antero-posterior length is now of 165 — 200 .
within the surface of a maximum sectioning, 30 — 60 nuclei can be
counted that can reach 6 o diameters, the nucleole still centrally situa-
ted. These cells that vepresent the highest percentage, have their cyto-
plasm unchanged as regards its aspect. But some 12 — 15 cells appear
modified, as if passing through the several phases of a vacuumizatiow
process finally leading to complete emptying (fig. 6). During the first
phase, cytoplasm in these cells is less compact, partially losing theiv
tinetorial affinities. Thix cytoplasm is now a finely reticulated trama
with a slight fuxinophyle inclination, the nucleus remaining with a nor-
mal aspect (fig. 6). Several cellular spaces appear totally emptied, and,
within the perimeter of the other, just some deposits consisting of sphe-
rical refringent and fuxinophyle granules piles, occupying an oval 5—6u O
areas are left hehind. Within the space of an allatal cell another type

of dense deposit appears but seldom geometrically shaped, a cyto-

plasmatic contraction like by its homogenous structure and its atfinities,
but which-may be rather a residual body. The allatal vidated celix have
generally a diameter rancing between 12 — 15 p, being thus very big
cells.
is hypertrophying process of corpore allata accompanied by the
Thisx hypertrophying C f } lHata accompanied by th
above described cellular modifications, doubtlessly indicate signs of ex-
perimentally induced functional alterations, since this gland cannot nor-
mally pass through such a long period of inactivity, waiting for the accou-
pling moment and beginning of sote metabolical process requiring the
potential endocrine adjustment.
Investigating, for comparative purposes, the corpora allate wyith
% imago of the species captured from nature, but bearving in their incu-
bating chambers fully developed embryos, and a chatacteristic pigmenta-
tion, thus apparently being done towards the end of the 20 — 21 the
day of imaginal life, it can be found that this endocrine gland does not
reach exaggerated sizes, keeping itselt close to the initial sizes (in the
first days of imaginal life). Allatal cells, without showing picnotical phe-
« Ly ? tal L
nomena, present normal appearances, a uniform cytoplasm, the nuclear
dimensions being only slightly decreased. No cellular vidatious ov resi-
dual bodies are observed (fig. 8), as with the experimental cases. As the
o
imaginal life is coming to an end, it can be cotcluded that thix endocrine
gland (corpora allata) is present ond functional during the whole period of
the imaginal life. : : ' o



LIISCUSSIONS

Referring to the chosen experimental situation, several aspeets of the
study undertaken hy P. Allegret (2) on the functioning of Galleria melo-
nella (Lepidoptera, Pyralidae) should De mentioned here. The adult of
this species has a short imaginal life, during which it does not feed itself.
The ovarian evolution had taken place during the nimphal stage, thus
oogenesis was over at the imaginal eclosion and the mature oocytes were
able of being fecundated. This situation is similar to the in ¢ of
Cloéon dipterum.

P. Allegret’s experiment keeps isolated Q9@ virging of Galleria to
which it also stops the eggs lving, obturing the oviopositor. This experi-
mental retention had as a global consequence an advancing females lon-
gevity to the maximum value, leading to the stagnation of several pro-
cesses in the ovary morder in wait of some events to enable the natural
functioning. Mechanisms of ovoeytary destruction, that with many
insects but with a longer imaginal life are both cyclical and under hormo-
nal control, are thus hindered to express themselves — Jolly described
this aspect with Dytiscidae (16).

With Galleria mellonella and with Ephemeropterae, due to the rela-
tively short imaginal life, there is only one reproductory cycle, the one
prepared during nimphal life, that now with imago lead to the stage
of mature oocyte filled ovaries, capable of fecundation. Artificial discon-
tinuity of expressing this end of reproductory cycle can’t bring about
anyvthing else but physiological niechanisms leading only, on a first sta-
ge, to an increased longevity, since another reproductory cycle is out of
question. :

With genuine Ephemeropterae, with short imaginal life (a few
hours only), the ovarian cyele wholly completed from the aquatic larvo-
nimph stage, in the very moment of eclosion, is accompanied by all neuro-
endocrine phenomena and it is rapidly coming to its end, after nuptial
flight and accoupling, by deposit of eggs. Tt is difficult to suppose that
with these species there might still exists any stopping or postproning
posibilities as regards all these processes as with Clogon dipterum. Prac-
tically, the possible’oocytary stagnation athresia or involution processes
and ovarian resorption do not have the necessary time to occur any lon-
ger, within a much too short imaginal life.

" Thus the exfreme survival of Clodon 29 kept in captivity, without
3. may be on some neurcendocrine adjustments where an important
role could be played by the protocerebral neurosecretion and corpora alla-
ta: During thé whole imaginal life of these 99, corpore allata shows the
histological signs of a gradual increase, distinetly expressing itself in the
20th day: These developments involve ¢. allate in maintaining a certain
state of the gonads during the whole period and can even explain the
Neopter type adaptation of an imaginal life, or of larvules incubation
and viviparity. The normal state of Cloéon dipterwn females, fecundated
since subimaginal eclosion, that also cross a great many days, involve,
as-proved by the histological signs, corpore allate itself. But the imposed
experimental. conditions, brought. about the evidence of some specific
aspects related to the development of this endocrine gland (Figs. 9—17).

30 ' A. Sdltoiu . 6

Oceurrence of corpora «llale in Clegon diplerum imago
BEFERENCES

L Adams 1. S, 1970, Jowrn. Ins. Physiel., 16, (2), 346 - 360,

Allegret P.o 1866, Compl. Rend. des Seanc. Soc. Biol. et Fil, Tem €0, nr. 10
CArvY Lo Gabe Mo 1952, Experfentia, &, 12 — 13,

Arvy, L., Gabe M., 1933, Bull. Scc. Zool. France, 78, 335 — 336,

Arvy L., Gabe M., 1654, Biol. Bull., 166, 1 — 14.

CArvy L., Gabe Mo, 1656, Proceedings NIV Int. Congr. of Zoology, Copenhagen,

Cazal Do, Bull Biol. France Belg. Suppl., 32 (0948), 1 — 127

. Endo Kalsuhiko, 1970, Develop. Growt. Differ. 11 (1), 297 — 304.
. Engelmann F., 1965, Arch. Anal. Micrase., 54, 387 — 4041,
. Engelmann I, 1968, Annual Rev. of Entomol., 73, 1 — 26.

. Gabe M., 1453, Ixperientia, 9, 352 -- 356.

C Gabe M., 1654, Année Bicl.. 30, 5 — G2

L Hanstrom B.. 1813, Z. Wiss, Zool.. 104, 187 — 338.
. Joly Poy 1668, Endocrin. des Insecles.

CJoly Po, 1945, Arch. Zool. Exp. Géno &4, 49 — 164
. Jalv P., 1042, Sac. Zool. France, 67, 121 — 125,

. Panov A. A., Bassurmanova O. K., Jurn. Ins. Physiel., 74, (7), 1265 — 1281,

Received Mayv 12, 1093 Institute of Biology

Bucharest, Splaiul Independenfei 296

o
O3




REGULATION OF THE CIRCADIAN RHYTHM OF TFOOD
INTAKE AND OF THE ENERGY METABOLISM OF RATS

N. S, EL-NABBOUT and V. HEFCO

Repeated light-dark cvele changes in rats do not affect the Ienght of the latent
- period for re-intrainement of the eating rhiyvthm. The lalent period is shortened

only afler continuous light or darkness. Continuous darkness does not affect the

eating rhythm, which is ﬂmduall\ abolished by \()nhnuous illuminalion within

10 days.

Energy metabolism presents a rhythmic activity, having 2 peaks and 2 minimum.

This rhythm is maintained in rats even after 24 hours of starvation.

Isolation of the medial hypothalamus does not affect energy metaboiism rhythm,

1t is concluded that different physiological rhythms functions are controlled throu-
gh different ways.

As a night animal, the rat consumes in the light period about 20 —
309, of the whole amount of ity food, the rest being consumed at dark
])emod (3). The present experiment aimed to establish : the role playved
by light, considered ax a basic external synchroniser of endogencous
mechanisims controlling biorhythmicity ; the transition period for re-in-
trainement of the ecating 1ht\'hm\ and 011010\' me (L])()lhlll, as well; the
influence of conditioning upon the latent peuo(l Having all these in view,
the food intake and energy metabolisin have been established after re-
peated changes of the lwht dark rhythm, or after continuous dark orv
illumination, estabh\hmn each time the dur‘ltinn of the latent period.

In parallel, the rele played by the medial hypothalamic afferences
upon the control of the functions’ 1h\ {hm, has been established.

MATERIAM. AND METUHODS

The experiments have heen performed on male rats, weighing about
230—259 g at the beginning of the experiment. They have l)oon ted accor-
ding to the McCollum diet and water ad libitum. The rats have been kept
in metabolic cages of the Rufeger-type, while the food intake has been
measured at 7T a.au. and 7 p.n., respectively. The regime of illumination
iy indicated in figures. The energy metabolism has been determined by
indirect 11()111110{1_\', 1110 respiratory exchanges being measured inter-
ferometrically.

Isolation of the medial hypothalamus has been perfornied stereo-
taxically, under nembutal anestesia, by using a knifle having the form
of an inverted cone, with a radius at the base of 2 mm, while the hori-
zontal part has been placed 2 mm upward. The isolation of the median
hypothalamus began just behind the optic chiasma, and posteriorly it
included part of the mammillary bodies. The results were analysed sta-
tistically, using Student’s t-test.
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RESULTS

1. Influence of the repeated changes of the light-dark rhythm wpon
the latent period. Shifting the dark 7TAM—T7PM illumination regime to the
light 7TAM—7PM one induces inversion of the food intake rhythm after
6 days (tig. 1.). The length of the latent period remains the same after
shifting from the light TAM— 7PM illumination regime to the dark 7TAM
—7PM one. Repeated light-dark cycle changes do not affect the length
of the latent period for re-entrainment of the eating rhythm (fig. 1.).
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Fig. 1. — The cifect of repeated light-dark cycle changes on the

length of the latent period for re-entrainment of the eating rhythm
in the rat. Values are M+ SE. Number of rats = 12,

) 2. Imfluence of continuous illumination upon the food intake rhythm.
The continuous illumination leads to the disappearance of the eating
circadian rhythm in about 10 days. Shifting the animals from continuous
illumination to a 7TAM—7PM light illumination regime, TAM—7PM dark
or vice-versa, induces a recovery of the eating rhythm after a latency of
only 4 days (fig. 2).

. .
. |
| - 80k _Con?_muqus ‘7AH-7PM i TAM -7PM '(ominuous | TAM - 7PM {
70t Mumination y Dark | Light j Bumination]  Light 1
L 60 ‘ I { l
= 59 + : 1"-
“0
&40 ; ! : !
o ] l
:‘E‘, 39 i ] | I
€ ¢ : : { t
o |
! g 10 | ] I {
L 1] S PN | PN PP | I |
b 6 WWW324L2 L 612 2 4L ST 9 262830 2 &6 1
2ys of treatment
IFig. 2. — The cffcct of continuous light on fcod intake rhythm.

3. The influence of conlinuous dark upon food’s intake rhythm. Moving
i of the rats from daytime dark to continuous darkness maintains the same
consumption rhythm (fig. 3). Reintroduction of rhythmic illumination

causes reappearance of the rhythm of food intake in 4 days.
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4. The influence of reverted illumination rhythm on the energy mela-
bolism. Normal rats, kept at TAM—7PM light, evidence 2 peaks of the
rhythm of their energy metabolism, as follows : one having a lower value,
placed at 12 o’clock and the other, with higher value, placed at between
20 and 24 pm, as well as two minimum values : at 16 and 4—8 o’clock
respectively (fig. 4). After inversion of the illumination regime, change
of the rhythm of the energy metabolism is recorded after 8 days, a ma-
ximum being recorded at 16 and a minimum al 12 o’clock (fig. 4).

5. Influence of inanition. Starvation of rats did not affect signifi-
cantly the rhythm of the energy metabolism, a minimuam being recorded
at 16, and a maximum at 20 o’clock (fig. 4).
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Fig. 4. — Circadian rhythm of energy me-

181 tabolism in normal (N), starvated (S) or nie-
'Lg,T dial hypothalamus isolated (¥I1) rats maint-

| ained under light from 7AM-7PM. The pat-
68 tern of food intake rhythm after 8§ days
6.3 or 20 days reverted lightning conditions

i (light : 7PM-7AM) in normal (Ng) or with
%8 hypothalamic isolation (II5) rats. Number
5,31 of rats = 6.
4,81
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6. Influence of isolation of the medial hypothalamus. The maximum
recorded at 20 is maintained even after the isolation of the medial hypo-
thalamus. When the illumination rhythm is changed, the rhythm of
the energy metabolism of the operated animals is not medified, even
after 20 days (fig. 4).
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LIS{USSION

The results obtained evidence that, in the case of rats, the lenght
of the latent period for inversing the biorhythm of the food intake is not
meodified by training. Tt deereases only when shifting from a rhythmical
illumination regime subsequent to continuous illumination or dark. Also,
the disappearance of the rhythm ot food intake is to be observed only
after continuous illumination, which is not the case with continuous” dark.

In tha case of humans and animals with a higher developed nervous
system, it is considered that, besides the inborn mechanism of temporary
synchronization of the circadian rhythms type, a rhythmical stereotype
of functions is also elaborated during their lifetime, superposed over the
inborn rhvthms (1), (2). Persons specially trained for the frequent modifi-
cations of the work-rest regime arve better adapted, as compared with
untrained ones, which permits the conclusion thet the structures invol-
ved in the elaboration of the time conditioned reflexes are related to the
inborn circadian “clocks”. Our experiments have demonstrated that the
repeated inversion of the illumination period does not affect significantly
the duration of the transition period of inversing the food intake’s rhythm.
Possibly,this might be due to a relatively constant timerequived for the Vsub-
stance(s)” synthesis,known as cotrolling therhythmicity of certain functions.

A main role in the determinisi of biorhytiunicity is attributed to

the suprachiasmatic nuclei (SCN), that functions as an  endogencous .

synchronized mainly to the day-night cyele, and regulating the rhythimi-
city of the melatonine synthesis to the signhals given by the light’s cir-
cadian duration. Thus, measurement of the photoperiod time by the
¢ireadian biorhythim of melatonine beconmes possible. Light inhibits the
synthesis of melatonine on a nervous path. The optical signal from
the retina reach SCN through the retino-hypothalamic and geniculato-
hypothalamie tracts; from here, the SCN fibers pass through the para-
ventricular nuclei (PVH) and the tuberal hypothalamus into the lateral
hypothalamus (4), which has synaptic connections with the preganglio-
nary neurons from the superior thorscal seginents. The preganglionary
fibers synapsize into the superior cervieal ganglion, while the postgangli-
onary ones reach the pineal gland through the conavii nerves, but also
through several fibers that innervate initially the habenula.

Apart from innervation of the pineal gland, described above, there
alxo exist cerebro-pineal fibers having their origin in PVI], as well as
in the nuclei of the habenula, those of the posterior conmisure and in the
ateral geniculate bodies. Through PVH there pass the two pinealopetic
paths, that is, both sympathetic medular and commisural path, through
the direct hypothalamo-pineal fibers. Noradrenaline, released at the
postganglionary fibers endings, stimulates the secretion of melatonine.
Light inhibits the discharge ratio of noradrenaline from the postganglio-
nary fibers in the pineal eland. The inversion time of circadian rhythm
of serotonine secretion—finally converted into melatonine is of about
7 days (5). As this time is relatively constant, it might explain the con-
stancy of the latent period of inversing the food intake rhythm, as a con-
sequence of the repeated modification of the illumination period.

The shorter duration of the {ransition period (4 days), following
a constant illumination regime, is probably determined by the appea-
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rance of certain modifications at level of the pineal gland, during cons-
tant illumination, modifications to be completed after the installation ot
a rhythmical regime of illumination. In the case of rats, maintainance
of the food intake rhytlim in continuous dark, might be possibly deter-
mined by the maintainance of the melatonine secretion rhythm through
endogeneous mechanisms, as dark does not inhibit the secretion of mela-
tonine.

The energyv metabolism of rats has a rhyvthmical activity, the peaks
peing recorded in the dark period, rats being nocturnal animals. The rela-
tively high values recorded at 12 o’clock might ba due to a partial adap-
tation of rats to day light.

The circadian rhyvthm of the energy metabolisimy is not caused by
the rythm of the food intake, as the evening maximum is recorded in
rats even in the absence ot digestive activity.

Inversion of the illumination rhythm modifies the rhythm of the
energy metabolism after about 8 days, which represents a latent period
close to that of food intake rhythm or of serotonine rhythm.

Isolation of the medial hypothalamus induces a sudden abolition
of the food intake rhythm (3), which may be probably due to sectioning
of the fibers passing through PVH, while the same hypothalamic inter-
vention does not affect the rhythm of the energy metabolisni. Consequently,
the conclusion may be drawn that, on one side, the rhythm of different
functions is controlled by different mechanisms and, on the other xide,
the rhythm of the hypothalamie neurosecretions (2) does not affect the
thythm of the energy metabolism although. probably, it is necessary for
the synchronisation of the rhythm to the modified conditions of action
of the external synchronizer — in our case, the light. As a consequence
of the isolation of the medial hypothalamus, known as abolishing the
rhythm of neurosecretions (2), the rhythm of energy metabolism cannot:
be modified, even after 20 days trom the reversion of illumination.

As a general conclusion, it seems that the relatively constant dura-
tion of the latent phase, for the re-instalation of a rhythm depending on
the modification of the illumination rhythm, might be induced by the
time required to reverse the melatonine synthesis rhythm, known as fur-
ther acting, by means of the melatonine receptor from SCN, basic in the
regulation of bhiorhythmicity.

From a physiological point of view, it is our opinjon that the resyn-
chronisation of functiony, for workers used to work in shifts, is not accele-
rated, which might impose a longer duration of one shift, permitting the
synchronisation of the rhythm of the organism’s various functions.
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REPRODUCTIBILITY OF THE ANTITUMORAL ACTION
OF THE PA, II1 AXND PA; POLYPHENOLIC PREPARATIONS

. ROTINBERG, SMARANDA KELEMEN, JENTCA BULACOVSCIIL %,

VIOLETA NUTA * and [VIORICA RUSANF

'Fhiree successive lests were performed, in identival experimental conditicns with
1hose that leaded to the antitumcral activity evidence of the PA, 111 and
PA, polyphenolic preparations, on rats bhearing cither Guérin T-8 Iymphotropic
epithelioma or Walker 256 carcincsarcoma. The values of the evaluation indices
were analyvzed comparatively with those standard, imposed by the reference
programs for this step of the preclinical screening. Thus, we revealed the
reproducible and stable character of the cancerostalic pharmacotherapeutical
effect of the studied products. The qualitative evaluation of the antinco-
plastic action requires its quantitative evaluation by nunmerous and inter-
dependent investigations. These will assure or not the estimation of the
anlitlumoeral therapeutical effectiveness significance of the PA, 111 and PA,
polyphenolic preparations.

The preclinical screening chemotherapeutic programs aiming to
identity new cancerostatic agents, require a complex and multistage in-
vestigation of the action of some drugs with supposed antitumoral effects
on malignant development process, which should assure the qualitative
and quantitative evaluation of specitic pharmacological action on ade-
quate experimental models (1-—-6), (3—10), (12—14).

In a previous work we reported the antitumoral pharmacotherape-
utic etfect of the PA, TT1 and PA, polyvphenolic preparations on Guérin
T—8 lymphotropic epithelioma and Walker 236 carcinosarcoma (7).

In the present paper are exposed the experimental results obtained
in the successive testing cireuit of the PA, 111 and PA, antitumoral ac-
tion. They are necessary to appreciate the reproducibility and stability
of the specific pharmacodynamics effect.

MATERIALS AND METHODS

Three successive tests were performed in the same experimental
conditions as in the preliminary investigations, which highlighted the
antitumoral pharmacotherapeutic etfect of the PA, III and PA, pols-
bhenolic preparations: These conditions are : same experimental tumoral
systems ; same therapeutic dose; same program and pattern of antitu-
moral treatment.

White Wistar female rats of 125150 g bearing either Guérin T—2
lymphotropic epithelioma or Walker 236 carcinosarcoma were used as
experimental animals, both tumor lines being of solid type.

The cancerostatic treatment, started 24 hours after the tumoral
transplant, was applied daily by intraperitoneal (i.p.) injection of the
PA; IIT and PA; polyphenolic preparations in a dose of 5 mg/Kg. body
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weight (b.w.) ‘and of 43 mg/kg baw., respeetively. This therapy lasteq
for 16 daysinthe case of Guérin tumor and 19 davs in the caxe of Walkey
tumor.

The estimation of the antitumor effect was hased on the compara.

tive follow up of the mean tumor weight (MTW) in treated and control
animals at sacrifice.
' The evaluation of antineoplastic action was made by the percen.
tage determination of mean tumor regression (%, MTR) and by the calcu-
lation of the T/C value (where T = MTW for the treated groups ang
= MTW for the control groups) (3), as well as of the statistic signifi-
cance using the Student’s “t* (11).

The demonstration of the pharmacotherapeutic effect reproduci-
bility has involved the assessment of some specific indices, too (D) :

— the T/C x 100 value of the retests; '

— the superior and inferior limits of the admissible variability
ange, established on the basis of the formulas T;C x 100 x 1.82 and
T/C X 100 :1.82, respectively (the T/ x 100 value represents the one
of the first test);

— the T/C values products of the first two tests;

— the T/C values product of all tests.

The appreciation of the antitumoral pharmacotherapeutic effect
reproducibility was performed by the comparative analysis of our eva-
lnation indices and of those imposed by the selection criteria of active
cancerostatic substances. These criteria were established by the precli-
nical screening programs of the Cancer Chemotherapy National Institute
from U.S.A. (5) and of the Institute for Microbiology and Experimental
Therapy from Germany (3) for this stage of the antitumoral action qua-
litative evaluation.

RHESULTS

The successive testing of the PA, 11T polyphenolic preparate action
on the development of Guérin T—8 lymphotropic epithelioma has con-
ditioned the results included in table 1.

Table 1
Successive lesting of the antitumor aclivity of lhe PA, 11T polyphenolic preparation

therapy (dmgkg.b.w./i.p./daily) on rals bearing Gueérin T-8 Ivimphotropic cpithelioma.
Figures in brackels indicate the number of animals.

Group/ ALTAV. o, TC Statistical
Treatment (g) AL value significance
CONTROY. 124-1.8(15) - — =
PA, HI 6.1 4+1.6(10) 50.8 .49 p<0.01
CONTROI. 12.8+1.4(14) —_ —- —
PA, 111 5.8+1.1(10) 54.7 Q.45 P <0.002
CONTROI. 15.8=1.6(15) — - -
PA, 111 8.041.2(10) 449.4 0.5t p<0.002

3 PA, 111 and PAg-antitumoral actions 41

In the initial experiment, it can he observed that thg antitqmoral
therapy with PA, III has induced a ,\'1;_:111hcantm(l(.‘(:reaso of MTW (p <
< 0.01) in comparison with the control group. Lh)ls cancerosta{t‘l;c‘actlou
is expressed both by MTR percentage value (50.8%) and by /¢ value
(0.49). e o
The T/C x 100 value of the initial test — necessary to establish
the admissible variation range — wax of 499%,. Its upper and lower Li-
mits are of 89.29% and 26.9%, respectively. )

Also, as compared to the controls, it can be seen thz}t thp tn'it
retest was correlated with a MTR of 54.79 and.a .'l_‘./C ratio pt 0.45.
The values of the evaluation indices confirm the signiticant avntl‘t‘ums)rz/ll
potential of the PA, III. The T/C x 100 value of this yetesp is 4595,

The T/C values in the two tests allow an estimation of their product
of 0.22. o _

Finnaly, the second retesting wax also materialized by an antitu-
moral effect of PA, 111 preparation, the evaluation ill(}iges being : MTR
of 49.4%, T,;C value of 0.51 and T;C x 100 value of A9

The product of the T;C" values in the three successive tests is 0.11.

The results obtained with PA, TII polyphenolic preparate, in the
context of the same experimental protocol, on rats bearing Walker 256
carcinosarcoma, are presented in table 2.

Table 2

Testing and relesting of the cancerostatic effect of t}.w A, TII polyyphenu}ic prepe
tion treatment (Hmg/kg.b.w./i.p./daily) on rais bearing Walker 256 carcinosarcema.
IFigures in brackets indicale the number of animals

Group/ MUTAW 2, T:C Slatistical
Treatment (¥) MUTUR. value significance
CONTROL 12.2-1.5(1) — - —

PA, 111 6.1--10.(10) 50.0 0.50 p<0.01
CONTROL 14.62-1.3011) — — —

PA, 111 7T 1.5(10) 47.3 0.53 P<0.01
CONTROL 15.2-1.0(15) - - —

PA, 111 7.8--1.4(10) 18.7 0.51 p<0.001

It can he ascertained, as compared to control group, that the rats
submitted to the daily treatment with PA, ITT presented at sacrifice a
significant decrease MTVW, which allows the assessment of the following
values of the induced antitumoral action: _

— MTR of 509 and T/C ratio of 0.50, for the initial experiment;

— MTR of 47.39%, and T/C ratio of 0.54, for the first retesting and

— MTR of 48.79% and T/C ratio of 0.51, for the second retesting.

The corresponding T/C x 100 values are : 50.0%, 53.09%, and 51.0°,
respectively.

The limits of the admissible variation range, calculated on the basis
of the initial T/C x 100 value, are: the maximum one of 91.0°; und
the minimum one of 27.5%,. ‘
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The product of the T/C values of the first two tests iy 0.26 and that
of the all three tests is 0.13.

The reproductibility of the antitumoral pharmacotherapeutic etfect

of the PA, polvphenolic preparate was followed by successive tests perfor-
med on both experimental tumoral systems.

Table 3 presents the results obtained when the antitumoral action
of the PA, was tested and retested on rats bearing Guérin T—3 lympho-
tropic epithelioma.

Table 5
Sucecessive tesling of the antitumor activity of the PA; polyphenolic preparation
therapy (43mg/kg.b.w./i.p.7dailyy on rats bearing Guérin T-8 Ivmphotrogic epiliwelicma.
Figures in brackels indicate the number of animals

Group/ MW, R T Statistical
Treatment (8) MR value significance
CONTROL 15.8£1.6(15) — — —

PA, 6.6=-1.2(10) 58.2 0,42 p<.E0
CONTROL 12.8+1.4(13) — — —

PA, 3.0-21.1(10) 5.0 0.48 P00
CONTROL 12.441.5(15) - — —

FEAW 5.9--1.0(10; 30.7 0.44 p<0.601

In comparison with the control groups, it is observed that this
treatment has induced a significant decrease (p << 0.001) of MTW, which
allows an estimate of MTR values of 53.2°%, 33.9%, and 55.7%, ves-
pectively. The corresponding T/C values ave 0.54, 0.55 and 0.54, rves-
pectively. The T/C' x 100 values ave: 42°,. 46°%; and 44%,

Knowing that the T/C x 100 value of the first test ix 420, the
caleulated limits of acceptable variations are 76.4°, (the maximum one)
and 23.09%, (the minimum one).

Taking into account the obtained T/C values, the product of the
/¢ values in the first two tests is 0.19 and the product of the T/C values
in the three tests is 0.033.

The successive investigations of the antitumoral pharmacothera-
peutic effect of the PA,; preparation on Walker 258 carcinosarcoma has
conditioned the results included in table 4

Tuble 4
Testing and retesling of the eancerostalic effect of Lhe 1Ay polyphenolic prepara-
tion treatment (4dmeg/ks.h.w./i.p.idaily) en rats bearing Walker 256 carcinosarcena,
Figures in brackels indicate the number of animals.

Group; AT [N TG Statistieal
Treatment () : MUOTRL value significance
CONTROL 15.2 = 1.06015) — — —

PA, 8.8 1.1 1201 0.38 n 0,002
CONTROL 12.2-1.5(1 — — -

Py 6.6 =1.1{10) 45.0 .51 P<0.04
CONTROL, 14.6 213015 — — —

PA, 8.1-1.3(10) 44.5 0.35 D < 0,602

—

5 A, III and PA, antitumoral actions 43
' In the initial experiment, the induced antitumoral action —expres-
sed by @ decrease of the MTW compared with the control group — was
jllustrated by the MTR (42.1%) and T/C (0.58) values., In this case .the
T/C X 100 value is 589, permitting the calculation of the eu_hnwmhk
variability range, with an upper limit of 105,69, and lower one of 31.8%,.

The primary retest confirmed the cancerostatic potential of the
PA, preparate, characterized by both MTR (46.0%) and by T/C ratio
(0.54). The corresponding T/C x 100 value was 54%, and the T/C values
product of these two tests was of 0.31.

Near values of the evaluation indices of PA; inducing antitumoral
action were registered in the second retesting, being of 44.5%, (MTR)
and 0.55 (T/C ratio). The T/C x 100 value of the finale retest was 539%,.

The product of the T/C values corresponding to all successive tests
was of 0.17.

DISLUSSION

The discovery of a new cancerostatic agent and its use in the
antineoplastic chemotherapy is the result of a complex process of precli-
nical and clinical research.

The chemotherapeutic programs of multistage preclinical screening,
conceived to identify new active cancerostatic substances, foresee : nu-
merous, sticcessive and intevdependent steps of investigation ; qualitative
and quantitative evaluation indices of specitic pharmacodynamics effect ;
appreciation criteria of the induced antitumoral action (1 — 6), (8 — 10}).

The preclinical characterization of a substance as antineoplastic
agent requires :

— on the one hand. the evidence of itx cancerostatic action and the
demonstration of the pharmacotherapeutical effect reproducibility on
adequate experimental models — objectives of the qualitative pharmaco-
logical evaluation — and,

— on the other hand, the appreciation of the antitumoral therape-
utic effectiveness by : the establishment of the dose-response relation-
ship ; the comparison of the new drug activity on the tumoral develop-
ment process with that of a standard cancerostatic agent ot clinical
use ; the recording of a xignificant effect on tumors with difterent de-
grees of development — objectives of the guantitative pharmacological
evaluation (6), (12), (13). {(14).

The evidence of the antitumoral pharmacotherapeutic eftect of the
PA, TIT and PA, polyphenolic preparates, on two of three experimental
tumoral systems used by us in testing 7/, has imposed successive tests
with these products in ovder to prove the veproducibility and stability of
their specific action — a major problem of the pharmacological qualita-
tive evaluation. This second stage, which implies a succession of three
tests, must be performed in conditions identical with those of the initial
test which has evidenced the antineoplastic pharmacotherapeutic action
of the polyphenolic preparations.

The in viro preclinical screening programns — used by us for the
interpretation of the obtained data significance — established specitic
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criteria for the appreciation of the reproducibility of induced antitumora

action. Thus, the program of the Institute of Microbiology and

mental Therapy from Germany requires, for the successive testing stepof the pharmac

the registration of some close values of the induced MTR
of the National Institute for Cancer Chemotherapy from U.S.A. (3), which
admits that the T/C ratio variance in different tests is an inherent conse.
quence of the experience animal response variability, proposes anothe
appreciation criteria : .

— inclusion of the retest TJC x 100 values bhetween superior ang
inferior limits of the admissible variability range;

— the product of the T/C values of first {wo tests must be of .20
— (.24,

— the product of the T/C values in all three tests must be ot 0.08
— 0.09.

In the light of the above values, our results, obtained after the sue.
cessive testing of the PA, IIT and PAy antitumor action on rats bearing

~1

either Guérin T-8 Ivimphotropic epithelioma ox Walker 256 carcinosarcomay '
can be discussed and interpreted. 11.

The significant values of the mean tumoral regression (50.3%,

54,70, 49,40 and 58.20., 53.99, 53.79,, registered on Guérin T-Sl"
S0 Fxel FE] (¢ J0Y By

tumor bearing rats subjected to the antitunoral treatment with the poly-

phenolic preparates PA, IIT and PA;, respectively; 50.09, 47.3°%/2

48.79 and 42.1°., 46.0°,, 44.5% induced on Walker 256 tumor by thé*
/0 S0t /0% 01 .

therapy with PA, 11T and PA,, respectively), obtained in the successive

[z CN LI N

5.

i
(14

PA, 111 and PA; antitumoral actions

Experi.evaluation of thix pharmacologic effect, conditioning the appreciation

otherapeutic efficiency significance by the guantitative

(3). The programevaluation of the PA, 11l and PA, cancerostatic action.
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tests, are very close and greater than the imposed minimum value (35.0%)e,ccived Jury 18, 1993

The T/C x 100 values of retests (on Guérin T-8 tumor: 45.0°,
51.09; and 46.0%, 44.0% ; on Walker 256 tumor : 53.0%,. 51.0°, and
54.09%, 55.09, calculated on the basis of the T/C ratios characteristics
to that submitted to the cancerostatic therapy with the PA, IIT and PA,
polyphenolic preparations) are situated hetween the upper and lower
limits of the corresponding adinissible variability ranges (89.29%, — 26.9%
and 76.4°, — 23.0%; 91.09, — 27.59%, and 105.6%, — 31.8%).

The T/C products — both of the first two T/C ratios and of the all
T/C ratios —, estimated after the PA, IIT and PA; antitumoral treat-
ment (on lymphotropic epithelioma : 0.22 and 0.11 as well as 0.19 and
0.083 ; on carcinosarcoma: 0.26 and 0.13 as well as 0.31 and 0.17),
are either corresponding or near to the standard values, established by

he reference American prograni,

The comparative analysis of our values with those stipulated by the
preclinical screening programs for this second step of the qualitative
evaluation certifies the reproducible and stable character of the antitu-
moral pharmacodynamiecs effect, induced by PA, IIT and PAj; polyphe-
nolic preparates.

Also, the results pointed out the cancerostatic pharmacotherapeutic
spectrum of the studied preparates, highlighting at the same time the
greater therapeutic effectiveness on the Guérin T-8 lymphotropic epithe-
lioma.

Demonstration of the antineoplastic action reproducibility of
PA, 111 and PA, polyphenolic preparations completes the qualitative
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FFECT OF THE ELECTROMAGNETIC RADIATIONS IN
THE VISIBLE DOMAIN UPON THE DYNAMICS OF THE
MEMBRANE POTENTIAL

I. NEACSU, 1. N. ALBU, 1. L. BARA, C. V. ZANOAGA and S. COMOROSAN

K(CI irradiations in an electromagnetie field from the visible domain (546 nm)
induces modification of the specific aclion of the substance upon the mem-
prane potential, depending. on the duration of irradiation. With 2 and 9 sec
irradiation of the KCl, the cell membrane responds. through a slower and weaker
depolarization, as well as by a more rapid repolarization, as compared to the
response given to the action of nen-irradiated substance. In the case of 3, b and
11 sec irradiation, an ampler and more rapid depolarization occurs, and a slower
repolarization of the cell membrane, as well.

The value of the resting potential of the cell membrane depends
on the flux and the concentration gradient of K*, increase of extracel-
lular K* concentration inducing membrane depolarization (2 — 4), (8).
The development of various biological phenomena is influenced by seve-
ral factors, electromagnetic radiations included (5), (9), (11), (12). Never-
theless, the effects of such radiations upon the membrane potential, espe-
cially those from the visible domain (3) have been less studied.

The present paper discusses the dynamies of cellular membrane
‘depolarization through an increased external K*, under the influence of
a preceding irradiation of the KCl from the Ringer solution with electro-
magnetic radiations in the visible domain (546 nm, 5000 Ix).

MATERIALS ARD METHODS

The experiments were performed on frog (Rana ridibunda Pall)
sartorius musele in normal Ringer solution (NR) containing 2.5 mM
non-irradiated KOl and also in solutions with an increased K*(30 mMKC),
non-irradiated (N) or irradiated (I) substance, for 2, 3, 5, 7, 9 and 11
sec (546 nm, 5000 Ix). The membrane potential (MP) has been determi-
ned by technique of glass intracellular microelectrodes. Each experimen-
tal series was performed on 5 animals, following, in each case, the effect
of the iradiated substance on a muscle, while following, on the pair
muscle, the effect of the same concentration of non-irradiated substance
(control sample = N), and afterwards comparing the results obtained.
The data have been calculated by the Student test.

RESULTS
The results obtained evidence the fact that KCl irradiation has in-
duced modifications of the cell membrane reactivity, with regard to both
rate and amplitude of the KCl depolarization, and to the returning of the
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( THE CHROMATOPHORES DISPOSING IN LIGHT AND DARK
TEGUMENT OF SALAMANDRA SALAMANDRA (L))

as in the interaction between the cations’ hydratation water and certaj
groups from the membrane molecular structure, under the action of thy

electromagnetic field (12).
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. MISCALENCU, FLORICA MAILAT and G. MITAESCU *

The Sclamandra s. tesument exhibits two t(ypes of differently colored arcas:
light and dark.

The light arca — vellow-orange — is due to the xanthocyles which are disper-
sed in superficial derm(lax) and also among the basal and granulosum lavers
of epidcrmis. Below them, there are the iridocytes.

The dark area — black — contains melanocytes in lax derm, or insinuated among
keratinocytes. The keratinocytes of Dhasal and granulosum layers are loaded
with melanosomes,

The tegumentary chromatophores (xanthoeyles, iridocyles and melanocyies)
do not have desmosomes.

The tegument of Salemdandrae s. has no dermal chromatophoric units.

INTRODUCTION

The color of lower vertebrates tegument is due to the chromatopho-
res which contain specialised organits. The wide range of colors in these

Zanoagd C. V., Uglea C. V., 1988, Primul Simpozion Nafional de Membranolegic, 2427 May, animals occurs becaunse of the arrangement of three theS of chromato-

11. Zanoagd C. V., Uglea C. V., 1989, Proceedings of Inlernalional Symposium > Membranes dnaphores : Xanthocy‘tes, ]1‘1(110(‘,3‘{6&‘ and mel@nocyt-es. On 'the other ha‘l}d’
Membrane Separation Processes”, Sept. 11— 15, Torun, Poland, pp. 323 325this phenomenon is also due to the keratinocytes capacity to phagocite
12, Vasilescu V., Margineanu D.-G., 1979, Inireducere in neucebiofizied, Iiditura $tintificd § melanosomes (1, 6, 7, 11, 17).

Iinciclopedicd, Bucuresti, pp. 20—43.
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THE DISPOSING OF NANTHOCYNTE

Tn this paper we describe the ullrastruetural differences between
the dark and yellow-orange areas of Salamandra s. tegument.

MATERIAL AN METHOLS
Small-fragments of Salamandra s. tegument were fixed in 3% glu-

‘taraldehyde in 0.1 M sodium cacodylate, overnight (at 4° C) and then
embedded in epon, cut on a Reichert OMU-3 ultratome, double stained

with uranyl-acetate and lead-citrate. Electronphotomicrographs were
taken on a Jeol 100 B electron microscope.

RESULTS

S IN SUPERFICIAL DERM LAYER, IN LIGHT

AREAS OF TEGUMENT
" Because the chromatocytes are dispersed in the derm and between

epidermal cells, first of all it is necessary to deseribe the structure of

~mainly tegument’s layers.

_ The cells of basal layer exhibit in basal pole unequally processes
which penetrate superficial derm (fig. 1). These processes are strictly
‘pursued by basal membrane and exhibit hemidesmosomes in which tono-

“filaments are anchored (tig. 1).
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Immediately under the basal membrane a dense layer can Iy
observed made of collagen fibres, dispersed in all space directions : undg
this laver there are chromatophores.

Fig. 2. — Salamandra s. tegument ; between granulosum layer cells there
are xanthocytes processes the plasmalema of which have no desimosomes.

Fig. 1. — Salamandra s. tegunment ; it can be observed that basal layer cells pene-

trate superficial derm in which there arc bundles of collagen fibres. In the spa-

ces between basal layer cells xanthoeytes processes can be observed which con-
{ain pterinosomes.

The cells of the basal and granulosum layers are linked to eac}
other by desmosomes processes. Between these processes there are wid
clear spaces in which the processes of xanthocytes are insinuated (fig. 2}

The xanthocytes presence inside of basal layer cells is distinctivy
for the vellow-orange areas of the tegument. These cells send betwee
keratinocytes coupled processes, numerous prolongations without de
mosomes. Between plasmallema of keratinocytes and xanthocytes adhe
rent structures can’t be observed.

In the xanthocytes pericarions and in their processes too, their spq §
cialised organits-pterinosomes can be observed. These organits exhibp
variable structure which should be due to a stade of their life cyel
The most frequent structures are those in which the pterinosomg
have a spherical or ellipsoidal electronodense contour and also, those wif
a central electronodense mass which is radially linked to the peripheric&
membrane.

Tn these areas of the tegument, immediately under superficial dej
mic laver, there are iridocytes (Fig. 3) which exhibit reflectory plates ¢

. . ) R - K L 3 . Fig. 3. — Salamandra s. tegument; iridocytes processes can be observed which are
ditferent sizes and dlSpOSed in all space directions; th(’.}’ have a side witl loaded with disorderly disposed reflectory plates. A side of these exhibits clectro-

membrane and another one, in direct contact with the cytoplasm (Fig. 3 nodense membrane and other one comes in direct contact with the cytoplasm.
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TIIS DISPOSING OF MELANOCYTES IN SUPERFICIAL DERM LAYER AXND Bp
TWELEN KERATINOCYTES, IN DARK AREAS OIF THE TEGUMENT

As in light areas, bagal layer cells also exhibit inequally processg
which penetrate the derm ; they also have hemidesmosomes and the basy
membrane pursues thenn. Under basal membrane there ave thick packet
of collagen fibres.

The hasal Jayer cells have tonofibrils, prekeratinosomes and othe
characteristic cellular organites. Between and inside basal layer cell
melanocytes processes can be observed loaded with melanosomes, whic
fill the whole eytoplasm (Fig. 4). There is a difference between melang

2
Fig. 5.— Salamandra s. tegument ; section in horny superficial and dranutosum
layers ; among keratinosonmes sonte melanosomes can be observed.

DISCUSSIONS

The tegument color depends of the arrangement of those three ¢hro-
matophore types (xanthophores, iridophores and melanophores). The ve-
How-orange color in Salamandra s. tegument is determined by a super-
filcial disposing in the derm and also in the basal layer cells of vantho-
phores.

Immediately under the epidermis there is a dense laver of collacen

‘ Fig. 4. — Salamandra s. tegument ; fragments of two basal layer cells in hlack fl_bleb and only 1'111(]91'.’(]11.\‘, he.the n‘ldo(cyt-es._ Generally speaking, imme-
" area. The extoplasms is loaded with melanosomes looking like those in melano- . dl&t‘ely under epidermis there is a lax derm in which, in other vertebra-
| . evtes processes. tes (fishes, amphibians, reptiles) chromatocytes may organize dermal
3 - chromatophoric units, like in Anolis carolinensis (1, 17).

[ . . . ¥ "O1\" D] T r hilvift a o 11 -1

| somes in melanocytes and those from keratinocytes. The keratinocytes The reflectory plates in iridocyte exhibit a side with thick electro-

.. . . . . . nodense membrane, a . other one doex have ¢ Fypes .
' melanosomes lie in clear spaces-like the vesicles-with variable sizes. INjtc elactronoclear e, and the other onc doex not have a membrane, so
| o 1 1 . ‘ fo : b (fie. 5). Besidos § electronoclear content is in direct contact with the eytoplasm (6, 7,

some cells, melanosomes are very few or even absent (fig. 5). Besides. 1, 14). This structure sugests that reflectory plates are made of nuclear

the granulation of low electronodensity and variable sizes can be obser- membrane, as we demonstrated in the Natrix natrix iridocvies (11).

: ved. In such cells, these granulations represent prekeratinosomes or kera In the black areas of the Salamandra s. tegument, the melanocvtes
| tinosomes in different stages of elaboration. - are situated immediately under epidermis and also among basal and gra-

. _nulosur rers cells . C aven in leeradd

In the horny layer vicinity, these granulations get to have the sang - cyt;:l\\]'i}efé 8 :en“'t.m t'h,fl”e ‘u]fﬁ“ 1}11.019 ‘uf‘ “tl.()tlfno”‘ﬁ“e“ ev fn in kerati-

L . i L o © o e, sometimes they fill a big part ot the cell cytoplasm. Some-
electronodensity with: that of fonofilaments.. Both are ready to becometj 1 . o . 3 Sl i
. ¥ I b oA € » _ Y _qhmeS, the melanosomes are conserved even in those cells which are in

}101110?{91"19 hkeh}_l?m} tayer (fig. ’) Mf’lﬂ'llt)bom% conserve theiy _l_nt'egUQv&VVGI_Y advanced stage of keratinisation or completly keratinised, like in
even in superficial horny layer (fig. 5). _ v - external horny layer cells.
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e could not observe a melanisation process in keratinocytes, as
there is in epidermis of high vertebrates. We think that it is not only g
phenomenon of phagocitosis of melanocytes processes by keratinocytes, but
also of a melanisation phenomenon. The melanosomes’ existence in all
epidermal cells and in the melanocytes of these zones too, confers
the dark color of the tegument ; in the deep derm there exist other cro-
matocyte types (iridocytes and xanthocytes) as well.
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ULTRASTRUCTURAL ASPECTS OF APOPTOTIC PROCESS
OF PREIMPLANTATIONAL BLASTOCYST

DORINA MIRANCEA and N, MIRANCEA

In this paper we presenl some ullrastructural aspects which characterize the apo-
ptotic process (programmed cell death) of the preimplantational embryes of Sus
scrofa domestica used in embryotransfer histechnolsgy. During electron microscopic
investigations concerning cytodifferentiation of primary cell lineage, we have
noticed the presence of seme cells frem the inner cell mass (ICM) having the in-
terceliular junctional streuture of desmesomal lype partially degraded, coneemi-
tantly with the mitochondrial condensation and intracvtoplasmic myelinic figu-
-res foundation which suggest early debut of some cell degradation in embryo
development. Nuclei of the cells undergoing ultrastructurally modilications which
are generally characterislic to apoptotic cells but, exhibit a peculiar way of passing
1he nuclear material from the nucleus into the exvtoplasm. One of Lhe first nuclear
changes is focal enlargement of the perinuciear space between internal and exter-
nal nuclear envelope. Subsequently, nuclear pores along dilated envelope are
degraded and large quantities of fibrilogranuiar nuclear material are extruded
into dilated perinuciear space. Finally, internal nuclear envelope appears dis-
continuous while external membrane becomes highly convoluted while the nn-
clear malerial penelrates into the cytoplasne.

Under normal conditions a primary consequence of cell speciali-
zation is the inevitable death of somatic cells. The time sequence and
the circumstances under which death occurs, however, are different in
the different tissues (12), (17). Cell death may follow two distinct mor-
phological and biochemical patterns: (a) necrosis and (b) programmed
cell death (apoptosis).

Cell degeneration by necrosis is a pathological event which occurs
as a consequence of severe stress conditions : physical factors (mechani-
cal actions, high energetic radiations ete.), toxic agents, viral or bacterial
infections, ischemia or hypoxia etc. Necrotic cells lose their synthetic
functions and mitochondria are dilated. The cell volume increase is rever-
gible in its early stages by a severe cell oedema but is followed by irve-

versible damage to cell and organelle membranes so that the cell can be

stained with vital dves such as Trypan blue (18). Finally, some plasma-
membrane domains, chromatin and cell organelles are destroyed (cell
lysis) and cell content will be delivered which induces the inflammation
process and phagocytosis.

By contrast, cells engaged in a suicide ? programme (programmed
cell death) preserve their biosynthetic capacity and are metabolically
active. Usually, apoptotic process affects isolated cells (individual removal
-pf a cell from tissues). The cells stimulated to enter apoptosis process
in their way to die pass through a series of morphological and biochemical
Sfiages (3). In the intial phase, an individual cell, embedded in normal
tissue, loses contact with adjacent cells (Willie A. H., et al., 1980, cited
by Fesus L., et al. 1991), (16) and cell organelles are relative unaltered
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(3), (18) while endoplasmic reticuluim can be dilated (3). Subsequently,
chiromatin is condensed (1) and then fragmentation of the cell into apop-
totic bodies occurs which contain cellular remnants (Kery J. R, R., et al,,
1972 cited by Fesus L., et al., 1991), not stained with vital dves (18). The
phagoeytosis occurs before cell lysis and no inflamation response is indu-
ced (3), (18).

Control of cell population by programmed cell deatl is used for in
eliminating cells that are requiered for a limited time only (11), (18). PPro-
grammed cell death plavs important roles in a variety of situation including
separation of the digits, fusion of the palate, regulation of T cells in the
thymius, self-destruetion of excess of neurons, involution of the prostate
after castration, during kervatinocyte maturation (9). Programmed cell
death also occurs during embryvogenesis (10), (18).

In previous papers (6 — 3) we reported on electron microscopic
investigations regarding some ultrastructural aspects (evtodifferentiation,
dynamics of intercellular relations, cyvtoskeleton and intercellular june-
tions development) as successive cell events appearing in pig preimplan-
tational embryos used in embryotransfer. In this paper, we present some
ultrastructural aspects which characterize the apoptotic cells during pre-
implantational embryogenesis of Sus scrofa domestica.

MATERIALS AN METHODS

The einbryos (2, 4, 8, 16 blastoineres, morula and blastocvst were
surgically obtained from Sus serofa domestica females submited to a
follicle-stimulating treatment with serum-gonadotrophin i.v. 1,500 1.U.,
followed three dayvslater by i.v. 750 chorionic-gonadotrophin. The embryvos
were fixed in 2.59 Glutaraldebhyde and 29%0Osmium tetroxide, then em-
bedded in Epon. The ultrathin sections contrasted with uranium acetate
and lead citrate were examined hy means of a Philips electronmicros-
cope at 50 kV. '

LEGEXND OF FIGURES

Fig. 1. — In the interblastomeric spaces (IS) numerous microvilti belong to

Dlastomeres (By and By, different as dimensions and vacuum electronmicros-

copic vacuoles (v) as well as an amorphous electrondense substance could be seen

(asterisk) ( < 5,200).

Fig. 2. — A remnant of blastomeric material surrounding by individual mem-
brane (arrow) is delached from blastomer (B); microvilli = (mv). (2 19,500,

Fig. 3. — Desmomal junctions between {wo adjacent cmbryoblaslic cells Gy

and 12C,) with characteristic elements well represented : dense attachnent plaque

(currved arrow) and intercellulac material (A) (esk 1) = cyloskeletal filaments

(- 70,000).
Fig. 4. — Extensive intercellular junctions type (Dy and D,) strong conneet iwo
embryoblastic cells (EC;, 12Cy). In addition to desmosomes Dy a ““zonula occlu-
dens™ (zo) can be seen (x 60,000).

Fig. 5.°— T'wo blastomeric sectors (3, and B,) emit microvilli (mv); sometimes

‘they could be distributed as hundles (white (squares) directed towards blastocel-
i lian liquid (Ble). Numerous and polvmorphic vacuoles (V) there arc in the cyvlo-

plasm of blastomeres. csk f = cytoskeletal filaments. (> 10,500).

Fig. 6. — A sector of blastomer (B) washed by the blastocellian liquid which

emitl microvilli directed lowards blastocellian cavity and even cilia (star) cross

: ATt seclioned can be detected. (x.°26,000). Lo







Fig. 11 — 13
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RESULTS AND DISCUSSIONS

Snow MUH. L., (1987) considers that there are four stages when cell
death occurs and plays a role in development : (a) in the inner cell mass
of blastocyst during implantation ; (b) in the epiblast during amniotic
cavitation formation; (¢) in the epiblast/ectoderm during mesodermal
formation ; (d) in the primitive endoderm.

Programmed cell death occurs very early in the embryvo develop-
ment. By apoptosis, in the blastocyst, defectively differentiated cells
which might interfere with the dev olopment By distroyi ing some cells
of the inner cell mass (ICM), it may maintain ‘lpploprnte 1t.1o of embryo-
blastic cells and trophoectoderm (10).

During the first and second mitotic divisions (('11\ age) of Sus serofa
domestica /Joot a huge elimination of cellular material in the interblasto-
nevic space “could be scen. The extrusion of eyvtoplasmic mwaterial in the
intercellular space precedes the nuclear material extrusion (Figs 1 and 2).

Checiu M., et al., (1990) have been demonstrated by microcinema-
tography that cell divisions of mouse preimplantational embryvos were
preceded by a visible activation of cell surface, by wavy mouvement
of cell surface and emition of cellular protrusions. The rearrangement of
blastomeres with their topographic relationship change was also detected.
It =eems that a very active measurement of the blastomeric surface
detected by mlcm(11101)1@‘(0;:1‘&])11,\' as a ‘“‘ebullition” corresponds to the
moment when partial cell content is eliminated in the interblastomeric
space which we (lotoctml during electron microscopic investigation of pig
emnbryos,

Numerous vacuoles and lipid ¢ 103)1(% can he seen inside the blasto-
meres (#fig. 1 and 2). In the vicinity of secondary lysoxomes osmiophilic

vacuoles can be detected. Sometimes, near the blaxtomeze, a huge vacuole
Tilled with a substances similar to cvtopla,\nuc contentont <ould be obser-
ved (Fig. 2).

After blastocellian constitution, the (10\111()\01]1?\1 junctions are nu-

merous ang extensively developed (Ifigs.> 3 and 4) and they strongly

Mg, 70— Ullrastruetural aspect of a nucleus belongs to normal crithbryoblastic
cell: the cnchrematin is prevalent: scanty helerochvomatin (open avrow) is
adherent to the-internal memnbrance of lhc nuclearenvelope ; () — mitochondria.
(0 18,600).
IFig. 8. — UNrastruclural aspect of the luulcus belenys to the beginning of apo-
plotic cefl. On exlensive areas, nuclear material is granulay- rondensed (arrowhead).
Lerinuclear space (star) is unifocal dilated. (< 9,C00).
Fig. 9. — In ilic. perinzelear space excessively dilated (star) of an advanced )
stage apoptolic cell there is an Tibrillo-granular material passing from nuclets (N)
through internal membrane (im) of the nucleat envelope still preserved, and.
then pass threugh external membrane (cm) of thie nuclear envelope to be intra-’
cytoplasmically delivered (open arrow). (¢ 17,200).
Tig. 10. 21 Ttrasiructural detail lo point oul nuciear malerial (asterisk) durm»
their passage frem {he perinuclear space towards adjacent cytoplasm to external
nmembrane (em) of the nuclear env elope. (N) == nuelei. (x 50,700).

Yig. 11. ~ Two apoplotic cells in way to be descounected by (lcsmosonml degra- ’
dation. (dDy and. d1y), (x 53,200);
Iig. 12, dnd 13, - Often, in" the apoptolic ¢ells, imitochondria (m) arc. ‘\dva« ,

cent Lo nuclear env clope (nc) Most mitochondria are pd\l]ally vacuolised conco-
milantly with condensation. (I'ig. 12. > 16,800); (Fig. 13. x 45,3C0).
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connect adjacent cells, Numerous intermedium filaments cytoskeleton
of the cells are mqelted mto dense cytoplasmic plaques.

Scheme no. 1

Schematic representation of succesive ultrastructural aspects concerning nuclear material

extrusion through bifocal dilatation of perinuclear space of some apoptotic embryoblastic cells
(original)

Stage (1): Inition of bifocal dilatation of a perinuclear space (d; and d,) neighbourhood of the
nucleoli.

Stage (2): Progressive enlargement of perinuclear space and the debut of fibrillogranular

nuclear material (Nm) extrusion into the cisternal space.

Stage (3) : Massive extrusion of fibrillogranular nuclear content in the cisternal space.

Stage (4) : Internal membrane (im) of nuclear envelope is partial discontinuous and nuclear

content passed through numerous infoldings of external membrane (em) into the cytoplasm.

Pl = plasmamembrane ; N == nucleus; n, — 1, = nucleoli; d, and d, = dilatation of perinu-

clear space ; im == internal membrane of nuclear envelope ; em = external membrane of nuclear

envelope ; Nm = nuclear material during their passage towards cytoplasm
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During electron microscopic investigations on cvtodifferentiation
and primary cell lineage of suine embryos, we have remarked the existen-
ce of some cells from ICM with partially degraded intercellular junctions
of desmosomal tyvpe in spite of the fact that the ultrastructure of the nu-
cleus is still preserved. The degradation of some plasmamembrane domains
(especially at the desmosomal site) concomitant with mitochondria con-
densation and intracytoplasmic myelinie structures foundation suggest
debut of some cell degradation. Similar ultrastructural aspect was descri-
bed in the mouse blastocyst (11) and that was considered as the consequen-
ce of programmmed cell death as a preliminary request for normal develop-
ment. Moreover, we observed that in pig blastocyst cells show a peculiar
way of extrusion of the nuclear material into cytoplasm.

Our electron microscopic results demonstrated that nuclear material
extrusion in the engaged cells under apoptotic process could be developed
in this way (Scheme nr. 1 and Figs. 8 — 10): initialy uni- or bifocal
dilation of the perinuclear space (maximum three focal points per nu-
cleus could be detected) usually in the neighbourhood of the nucleoli.
Perinuclear spaces progressxvel;\ enlarge. Inner membrane centripetal
push nuclear content so that nucleus achieves half-moon or biconcave
lens shape. Nuclear content as fibrillogranular material could be seen
into perinuclear space (Figs 8 and 9). Sometimes, internal membrane of
nuclear envelope is partial discontinuous and nuclear content passes
through the highly convoluted external membrane into the cytoplasm
(Figs 9 and 10). Extrusion of nuclear material as result of genic amplifi-
cation was described especially during Vertebrate ovogenesis as well as
for zebra fish (Brachydanio rerio) (H). Ultrastructurallv the passage of
nuclear content into ovocyte cytoplasme, compared w ith the extrusion
of fibrillogranular material from apoptotic nucleus into cytoplasm is
different : during ovogenesis the passage of ribonucleoprotein material
from nucleus into cytoplasm is made throw nuclear pores (often, their
number is multiplied in the nuclear sector implied in this process and the
perinuclear space is not dilated, while apoptotic cell of preimplantational
Sus scrofa domestica embryos has degraded nuclear pores and perinuclear
spaces is excessively enlarged where nuclear envelope isimplyied in pas-
sage of nuclear content.

Which are the aim and the mechanism(s) of the apoptotic process
go early expressed in embryo development? Pierce G. B., et al., (1991)
consider that ICM of early blastocyst has the potential to differentiate
trophectoderm but programmed cell death may eliminate redundant
pretrophectodermal ICM cells. Siph V.P., et al, (1990) have demons-
trated that by degradation of some ICM cells of Cynopterus sphina, small
proamniotic cavities could be constituted (debut of amniogenesis). We
consider that the origin of the blastocellian cavity of Sus scrofa domestica
embryos could be interblastomeric vacuoles early eliminated during em-
bryogenesis. The large and clear electron microscopic vacuoles situated
at the apical pole of embryoblastic cells adjacent to blastocelle could
contribute to the blastocellian liquid, too. Numerous microvilli (sometimes,
they could be distributed as bunches and even cillia could be directed into
blastocellian cavity (Figs 5 and 6). Finally, apoptotic cells have varied
degrees of degradation of the desmosomal junctions (Fig. 11) which leads
to the new positional information acquisition. Often, in the apoptotic
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cells, some mitochondria partial condensed and;or vacuolysed are in o
contiguity relation with external membrane of the nuclear envelope
(Figs 12 and 13). '

Cell degradation followed by eell death in the pig-embryo is a pre-
requisite for normal development? The intime mechanism of apoptotic
process is not very well known vet but there are a lot of reports that intra-
and extracellular factors could be responsible for this process, We under-
line the fact that during early embryo development of Sus serofa domes-
tica, the apoptotic process showed a peculiar aspect, exhibited by the
massive extrusion of nuclear substance into cyvtoplasi, therefore of an
informational material probably necessary for the biosinthesis of a fac-
tor which could contribute to the self cell-lysis, or of an extracelullar
component whose biological significance in early embryogenesis we still
ignore. Sophisticated equipment is necessary to solve this problem.

Ota et al., (1962, cited by Strange R., et al., 1992) have reported
that duaring mammary gland involution, nucleic acid content of apoptotic
cells is decreasing. Moreover, Fesus T.. et al., (1991) consider that the
apoptlotic process requests metabolie energy and RNA and protein svn-
thesis (4), (15). '

REFERENCES

1. Allen T. D., 1987, in: Perspective on mammalian cell death, ed. by Potten G. S, Ox-
ford University Dress, 39 — g5, . :
“heeciu M., Schlechta 1., Sandor S., 1990, Morphol. Embrvol., 56, 161 — 111,
- Fesus L., Davies 1. J. A., Piacentini AL, 1091, Liurop. J.*Cell Biol, 36, 76 — 177,
- Kahn AL, et Briand P., 1993, Medecine/Sciences, 9.6 — 7, 863 — 665, : :
. Miraneca N., Diferentierca ullrastructurald a organitelor celulare in gametogenesd, 1474
Lucrare speciatizare Biologic celulaed, Universitalea Bucuresii. )
- Mirancea D., Mirancea N, 1089, St. cerzet. biol., seria hiol. aninm., 41, 2, 113 — 116,
. Mirancea N., Mirancea D., Calojanu M., Mantea S.0 1989, Morphiel. Embrydl., R N
163 —171. ) C
8. Mirancea N, Mirancea D, 199C, 2ov. Roum. Biol;,
- diacenting M., Autuori I., Dini 1., Farrace M.,
Cell Tissue Res., 263, 227 — 935, . ) S
10. Vierce G.B., Parchment IR I, Lewellyn AL 1,., 1901 dYilferenliation, 46, 181 — 186.
11. Toclmann R, ., Vermiecj-Ieers, Ch., 1976, in . Progress in~ Differentintion rescarch,
ced. by Multer-Beral N., North Holland Publishing Company; Awmsterdam-Oxford
~ Aaerican Elsevier Publishing Company, Inc: N. Y, : R
12, Polten (. S, 1987, Perspectives on manmmalian ccl death, ed. b.)"l"otbvn C. S, ()x[o_x'_d
i © University Press. ’ C L ’ . '
13. Singh U, ., Krishna Al 1980, Rev. Roum. Morphol: Embryel., 26, 97 — 1C0.
JSnow Mo-DL L L, 1487, in s Perspectives on mammal ien ecll death od. by Potlen (.S,
.- Oxford Universily Tress, 203 — 297, o R o : B
15. Solary Ii., Rertrand R, Pommicer Y., 1993, Medecine/Scierces,. 9, .6 — 7, 667 — G75. .
16. strange R., Li ¥., Saurer S., Burkhardt A,  Friis KOOR., 1662, Development, 115,
49 58. : : . N [
17. von Wangenheim K. -14., 1987, in: Perspectines ot mammalian cell death, ¢d by Potten C.S.,
- Oxford Unijversity Press, 129 -— 159. oo -
18. Williams G. T., Smith (.
T2, 9, 263 -1 267,

St L2012

3

~1 3

sefia biol. anim., 3,, 2, 117 — 199,
G., Gibelli L., Viredda 1., Fesus L., 1991,

A., Me Carthy N. g, Grimes I3, A., 1992, Trends in Cell Jiol.,

“laslitute of Biology
Bucharest, Splyial Independenfei £98,

leceived Augusi 16, 1663

CORNEAL COLLAGEN TIBRILLOGENESIS IN VITRO

LUCGIA MOLDOVAN . ANCA OANCEN # DL TURCE #% aand
OTILEN ZARNESCE »#%

Our objective was to isolate type T and ¥V collagen from mature bovine C{)l‘l‘.k‘:l
and Lo study the interaction of these colingen types in rilro by cleciron m‘.cms:
copy. Type Tand V collagen were obtained by limited p‘cpsi‘n treatment f«rllu_wc't.z
by sail fraction, In vitro, type T collazén formed tibrils with the '\-.hal'acu‘.ms.tw
67 nm pericd, whie type V collagen had no capaciiy to form  siriated fal)nl‘\:’.
The aggregates obiained by mixing type | and V collagen scenr by (jlectrm!
micrescopy were fibrils with typical banding paltern and the average diameter
much smaller.

Collagen molecules are synthesized, secreted into the ;("?’{i'l‘&C(‘lll‘f-
far space and organized into striated fibrils with a tissue-specific organi-
zation. Several studies have demonstrated the effect  of a variety of
factors on collagen fibril formation “in vitro™. Theseinclude the interaction
of ditferent collagen types (1), (2), (3), the extent of procollagen proces-
sing (4) and the interaction with proteoglyeans (3). ’J_‘he.collag(?n types
presented may be important in the determination Of‘flb.l‘ﬂ.ZII‘CA“}PYGCV‘EHILQ.
Type I, type II and type IIT collagen form banding fibrils in t_xssu,_e‘s ( 9)
while type IV collagen comprises networks in ’l)asclllen‘g nrembranes (7}

" On the other hand, the fibrils of many tissies are “heterotypic”
structures, composed of different combinations of fibril forming colla.geuh
co-assembled (8), (9). For example, collagen type I and III are CO-aR3eIM=
bled in the dermix and the tendon (10), types II, IX and XI
in cartilage (11), types I and II in the primary corneal stroma and types
I and V in the secondary corneal stroma (12). Tt has'been suggested that
such a co-assembly of different collagens could determine properties of
fibrils, for example {fibril diameter (13). The mature bovine cornea is com-
posed predominantly of type I collagen (34%;),-but also contains appro-
ximately 159, tvpe V and type 11T less than 102, (14).

Biochemical and imunohistochiemical observations” have sugg?%od
that the interaction of type I collagen and type V collagen may regulate
corneal fibril diameters. ' .

Our objective was to isolate tvpe I and V collagen from mature
bovine cornea and.to examine the interaction of these collagen types
“in vitro” bHy electron microscopy. T

MATERIALS AXD METHODS
The bovine corneas from adult animals (2 years) were provided
from the slaughter House. . ' '
REV., ROUM. BIOL. — BIOL. ANIM., TOME 59, N’ 1, 1% 6568, BUCAREST, 1604
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PREPARATION AND CITARACTERIZATION OF TYPE 1 COLLAGEN
AND TYPE V COLLAGEN

The bovine corneas were finaly cut and incubated with pepsin (in
1/10 ratio) in 0,5M acetic acid, at pH 3,0 for two days, at 4°C. The di-
gestion mixture was diluted 1 :1 with 0,5M acetic acid, and centrifuged for
40 min-at 30000 x g in order to remove undigested tissue. The pepsin
digest was precipited with 0,7M NaCl. At this concentration, type I col-
lagen readily precipitates from solution, while type V collagen remains
in solution. The collagen precipitation at this step was redissolved in
0,5M NaCl/0,06M TRIS-HCL, pH 7,5 and subsequently fractionated by
increasing the NaCl concentration over the range of 1,1 to 4,5M XNa(Cl
as previously described (15), (16). The collagen remaining in solution
(type V) was precipitated at 1,2M NaCl (16), (17), redissolved in 0.5M
NaCl/0,05 TRIS-HCI, pH 7,5 and fractioned by dialysis versus 0,02M
NaCl/0,01M TRIS-HC] pH 8,6 containing 2,0M urea. Then, the precipi-
tate was redissolved in 0,5M acetic acid and dialyzed versus some solvent.

Purified collagens were characterized by SDS-polyacrylamide gel
electrophoresis on 59, gels according to the Laemmli’s modified method
(18).

RECONSTITUTION OF COLLAGEN FIBRILS

Type I and type V collagen were mixed in ratio 5,5 :1. This colla-
gen solution as well as type I and type V collagen only, were dialyzed
versus PBS, at4°C with several changes. The dialyzates were incubated
at 37°C for &h.

ELECTRON MICROSCOPY

. The dialyzates were dropped on carbon coated mesh grids and nega-
tively stained with 19, phosphotungstic acid pH 7.0. Then, they were
examined using & Jeol 7C transmission electron microscope.

RESULTS AND DISCUSSION

Type I and type V collagen were obtained from mature bovine
corneas hy a limited pepsin treatment followed by salt fraction.

The purity of the collagen recovered in the selective precipitation
steps was evaluated by SDS-polyacrylamide gel electrophoresis. Collagen
precipitated from the pepsin digest at 0.7M Na(Cl and the fractions of
this.collagen precipitating from neutral solution at 2.5M and 3.5M Na(Cl
migrate similarly to a comparable sample of type I collagen from rat
tail tendon. In contrast, collagen precipitated from the supernatant at
1.2M NaCl migrates similarly to a sample of type V (data not shown).

The in vitro formation of type I and type V collagen tibrils was
studied using purified these types. The solutions of collagen were dialvzed
at 4°C, versus PBS and incubated at 37°C, for 8h. Aggregates formed under
these conditions in vitro were negatively stained and examined by electron
microscopy. Electron micrographs (fig. 1A, 1B) show that type I colla-
gen forms fibrils with the characteristic 67nm period, while type ¥ col-
Iagen has not the capacity to form typical striated fibrils,

Fig. 1. — Electron micrographs of collagen fibrils from bovine corneal stroma.
The bar corresponds to 330 nm.
(A) Type 1 collagen fibrils
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On the other hand, the average diameter of the type V collagen
fibrils is much smaller (fig. 2B), close to 30 nm ; whereas the diameter
of type I colagen fibrils (tig. 2A) are close to 150 nm.
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To examine the interaction of these two ditferent types of collagen
during fibrillogenesis, the aggregates were formed by mixing type 1
collagen with type V collagen in ratio 5,5 :1 (as in tissue). The precipita-
tes obtained, seen by electron microscopy were fine flexible tibrils, with
typical banding pattern (fig. 1C). The average diameter of hybrid fibrils
was smaller than 100nm (fig. 2C!). This experiment demonstrated that
the interaction of type V collagen with type I collagen decreased the
diameters of fibrils formed in vitro. _

The “in vifro” studies described by Adachi (19), also indicate that
the collagen types T and V, obtained of human placentas, co-assemble
to form heterotypic fibrils. Birk et al. (20) have suggested that type V°
collagen may have a regulatory role in the control of fibril avchitecture
through its interactions with type I collagen.

Our results indicate that collagen tvpe I and type V interact “in
vitro”, these interaction is responsible for the control of collagen fibril
diameters. However, these fibrils are substantially wider than the fibrils
of the corneal stroma “in vivo”, “In vitro” assembly is not controled ax
the fibril-forming process “in situ”, because cellular control of the mixing
of different collagen types probably play an important role in the control
of fibril formation (21).
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CHANGES OF THE STRUCTURE AND FUNCTIONING OF
THE BENTHIC OLIGOCHAETE COMMUNITIES FROM THE
DANUBE DELTA AQUATIC ECOSYSTEMS (1976 —1982). 2.
THE ASSESSMENT OF THEIR ROLE ON ECOSYSTEMS
PRODUCTIVITY

L DIACONU, A, VADINEANU and GETA RISNOVEANTU *

This p'aﬁé‘r-is' dealing with the investigation ef some aspects regarding energy {low in
five lakes of the Danube Delta during 1976 — 1982 interval. The parameters of energy
budget, ‘the assimilation efficiency- (U1}, the efficiency of utilization for grow_th
of the assimilated energy (I;), the coefficient of consumed food for growth (K;)
and the lurnover rate of biomass (P/B) was determined. The productive poten-
Hial  of Wenlthivorlts fishes hased on food supplied by the dominant oligochaete
‘pepulations-in différent Iakes was ‘also eslimated. . ) )
in these culrophicated Iakes, the trophie basis represented by_the I)('nt]llt" ,O].l_
_gochaete populations could support hetween 339 and 169.6 Kg fish per 11:1: This
vepresent 2.5 up to 4.5 limes lower than thal supplied by the benthic chirono-
mid populations. ) ’ :

“INTRODUCTION

p ,19'fQ'cllscé_oh certain aspects 1’egarding energy flow. Iho
participation of the oligochaete populations to the major processes .Whl('h,
ensure ecosystem . productivity (the flow ot energy and the circulation of
mineral elements) depends, on one side, on their structure and, on t:he
other side on’ the level and quality of the food source, on the compl_eglt-y
of the benthic association and, especially, on the level of the conditions
of hypoxia. In order to evaluate the role played by the dominant oligo-
chaete populations in accomplishing the productivity of the ecosystems
taken into study, we determined the values of the energy budget parame-
ters in-case of each population, using on this purpose their structural data
(6) and the average values of the physical and chemical parameters which
conditioned this process.

i. MATERIAL AND METHOD

-~ The general background of the analysis and interpretation of the
recorded reactions in case of limnicol cligochaete associations and its com-
ponents was represented in our previous paper. ~

The energy budget was assessed according to the generally acconted
formula: C=P 4+ B 4+ F U and A =P + R were : A =
assimilated energy; O = consumption; P = produection; R = respira-
tion ; I = contained energy in egesta; U = excreta. ) _

The production was obtained using the method d.e\'(e]ope d ?.;)y Hamll—
ton (1969). The production ealculus is based on the distribution of the

*To whom correspondence may be addressed.
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average value of frequercy considered as ar average value of the entire
population and it was obtained according to the formula :

G o w; -+ wy, : .
P =iz, — 5, (—Jio—g) where : # = number of length class;

ad

X; = the average number of individuals in each length class; w; = ave-
rage weight of specimens within length class j.

The total biomass is based on the distribution of lengih frequency
and the equation : dried weight-length.

The respiration rates were determined using a Warburg device. The
eaperiments were achieved at 17°C and 20°C.

In order to express the dependency of respiration rate on tempera-
ture and on the age structure of the population, the multiple regression
model was accepted as follows :

InE ="a 4+ BT + Bynw in which : R = 1espiration rate, 7' = tempe-
rature, w = individual dried-weight, B,, B, = constants.

The avergae value of the oxicaloric coefficient 3.38 cal/mg oxygen
was used in the conversion of the respiralipn rate into energy units
(9, 10, 13).

The production ) and respiration rate (R) being known, it was pos-
sible to evaluate the annual consumed cneigy (C), using the formula indi-

cated by Winberg (1956, 1970) : IU+1R
were U-! represents assimilation efficiency which equals 0.38 for detriti-
vorous organisms (8, 11, 14). The efficiency of consumed food utilized
for growth and 1'eproducti0n (K, = P/() and the efficiency of utiliza-
tion of assimilated food (K,=P/A) was obtained according to Winberg
(1971). The ratio P/B wm also determined.

The transit rate of the sediments through the worms was deteimi-
ned using an Alsterberg device (1925) modified by Brinkhurst and Apple-
by (1970) (1).

1
=A z*‘“(jl replacing A : € =
/

‘ 1. RESULTS AND DISCUSSION

2.1. Production (P), aveiage biomass (B), and turnover rate (/B).
Knowing the populations structure and the number of geneations (6),
the production accomplished by each dominant ¢ opulfmon wag obtained,
per suiface unit, during a year.

The quantity of accumulated and transferred organic matter to
the next trophic level was transformed into energy units, using the calo-
ric equivalent of the dried biomass characteristic for each population
(table 1),

The populations belonging to the five species of oligochaete have the calo-
ric equivalent of the bxomass mthm a very regtricted range (4.55 —4.9 kcal/
g dried biomass). These values are similar to those wponed by other au-
thors for oligochaete, within a genoral range of 4.5 — 5.0 koal/(r dried
biomass (4, 12).

3 Benthic Qligcehar e communities in {he Danube Della W1

The production expressed by Keal/sqm/yvear (table 2) and by

Kg wet matter/ha/year (table 4), took values within large ranges, being
time- variable for the same population and took different values in case
Table 1 ’

Value of cnergy content of the biomass accumulated by the dominant
oligochaete populations

- -
Inergy { Tubifex Limnodrilus B. Ilygodrilus i Potamolrix
equivalent i tubifex koffmeisteri sowerbyi templetoni | hamm.
keal/g * { 4.75 1 4.9 ‘ 4.67 ‘ ‘

* represents dried weight
Table 2

Annual energy flow through the deminant oligochaete populatlions in some
lakes of the Danube Della

SPECIES LAKE YEAR| B G P R A e
i
i
P. hammo- ROSU 1976 | 0.057 3.848 0.684 0.583 1.27 2.578
niensis 1977 | 0.022 1.482 0.264 0.225 0.489 | 0.993
PORCL! 1976 | 0.1731 11.648 2.076 1.768 3.844 | 7.804
1977 | 0.078 5 251 0.936 0.797 1.733 | 3.518
Br. sowerbyi | ROSU 1976 § 0.027 2.023 0.34 0.3868 0.708 | 1.315
1977 — — — — — —
PUIU 1977 | 0.667] 50.06 8.41 9.11 17.52 32.54
1978 | 0.627; 47.022 7.9 0.558 16.458 | 30.56
1. templeloni? MATITA 1980 | 0.173; 19.002 3.7 3.556 7.255 [11.837
1981 | 0.136 9.62 1.86 1.79 3.65 5.056
1982 | 0.07 5.055 0.98 0.941 1.921 i;l:%{
T. tudifex PrUIU 1977 | 0.048 4.422 1.026 0,743 1.769 | 2.654
1978 | 0.026 2.397 0.556 0.403 0.959 | 1.438
MERHIET 1980 | 0.058] 5.345 1.24 0.848 2.138 | 3.207
1981 | 0.034 3.132 0.727. 0.526 1.253 | 1.879
1982 | 0.028 2.571 0.598 0.433 1.031 | 1.546
MATITA 1980 | 0.082 7.555 1.753 1.2069 3.022 | 4.533
1981 | 0.058 5.345 1.24 0.898 2,138 | 3.207
1982 | 0.072 6.632 1.539 1.114 2.653 | 3.97¢
L.Loffmeisterii PUIU 1977 | 0.24 25.66 6.468 1.312 10.78  |14.886
1978 | 0.194] 20.745 5.228 3.485 8.713 {12.03
ROSU 1976 | 0.038 4.064 1.024 0.683 1.707 | 2.857
1077 1 0.016 1.7 0.43 0.287 0.714 | 0.986
MERHIIT 1680 § 0.0331  3.258 0.889 0.583 1.482 | 2.046
1981 | 0.025 2.674 0.674 0.449 1.123 | 1.55
1082 1 0.02 2.138 0.539 0.359 0.808 | 1.24

R == average biomass (diied weight); C = energy input; 1 = stored energy (production);
B = cost of maintenance ; A = assimilated cnergy; U == not used eneryy. (Values for G P,
R,A,FU are expressed in kcal/sqm/year).
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of populations belonging to the same species, but integrated into diffe-
rent ecosystems and also. differentiated relative to species. .

It can ‘be-emphasized the high level of production (7.9 — 8.4 Kcal/
sqm/year) achieved by Branchiura sowerbyi in lake Puiu. '

For the same lake a very important role as energy carrier has had
the Limnodrilus hoffmeisieri population, which stored ‘and reintroduced
into the energy flow an amount of 5.228 —'6.468 Kcal/sqm /yvear.

~-Large amounts of energy and organic matter have been taken out
from -the sediments and reintroduced into the energy flow by -the Ilyo-
drilus templetoni population in lake Matita just in 1980 (3.7 Kcal/sq‘m/
year), by the Polamotrix hammoniensis population (in 1976) in lake Porcu
(2.076 Keal/sqm/year) and by the Tubifex tubifer population in lake Ma-
tita (during the whole research period): 1.24 — 1.75 Kcal/sqm/year.

The T. tubifer populations in lakes Puiu and Merhei, the L. hoff-
meistert populations in lakes Rosu and Merhei, as well as the B. sowerbyi
and P. hammoniensis populations in lake Rosu have contributed at a lesser
extent to the process of recyeling of the energy stored in the -sediments
(usually P << 1 Kecal/sqm/year). - :

The average biomass (B) was over 0.6 Xcal /sqm/year and 55 Kg/
ha /year respectively only in case of B. sowerbyt in Puiulake. For the other
populations the biomass (B) was lower (tables 2, 4).

Biomass turnover rate characterized by the P/B ratio has fluctua-
ted in close connection with the humber of generations achieved 'by the
dominant populations belonging to the five oligochaete species. The 5.
sowerbyi, I'. hammonicrsis and I. templetoni populations (in 1981 and 1982),
which had only one generation per year, have recycled 2.7, 2.5 and res-
pectively 3 times the average biomass during a year. The 7. tubifex popu-
lations and the I. templetoni ones (in 1980), which have produced two gene-
ration per year, have recycled 4.5 and respectively 4.7 times the average
biomass, while the L. hoffmeisteri populations, with 2 — 3 generations
per year, have recycled 5.5 times the average biomass respectively, the
cnergy storage (table 3).

Table 3

Values of the P/B, U7, K, K, coefficients for the deminant oligochacte populations

Coefficient Tubifex tubifex j;;g;};:?;;tl'elzlrl: B::::}SII)I;]I:G ‘ Ii:i?;;i?;lzlzlis llxla)l(z)zilt;knolj(ﬁ]c:l;?v
P/B 4.5 © 55 2.7 4.3 2.5
U1 = ALC N 0.4 i 042 | 0.5 0.23 0.23
K, = P/A ' 0.5 b 0.6 0.48 0.51 0.54
K, = P/C . 0.23 0.252 0.168 6.194 0.178

- * the value in parenthicses corréspends to the interval when the population Las pro-
duced one single generaticn fer a yezal. .

Benthic Oligechadle cammunities in the Danube Delila 73
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2.2, Cost of maintenance (R) and efficiency of utilization of assimi-
lated energy (K2).

The data regarding the oxygen consuming rate show that there are
no differences among the populations of the T'. tubifex, L. hoffmeisteri,
P. hammoniensis and I. templetoni speeies, a fact which determined us to
deal with the data in a unitary way and to differentiate a single model
of simple regression in order fo describe oxygen consumption in depen-
dence of the weight. The correlation of these parameters is described hy
the equations: R = 1.32 WO for B. sowerby: and R = 0.57 W& for
other populations, were R = 11 O,/mg and W = wet biomass.

The value of the correlation coefficient (0.91 for B. sowerbyi and
0.85 for other populations) shows a high dependence of the oxygen eon-
sumption 1ate on the weight. The data regarding the dependency of the
oxygen consumption rate on temperature, have permitted us to evaluate
the value of Q,, coefficient that is 1.5 for B. sowerbyi populations and 1.85
for the other studied populations.

For different species of Tubificides, values for the Q,, coefficient
have been reported ranging between 1.6 — 2.1 (2, 4).

In dependence on their structure and on the average monthly tem-
perature, the values of the energy loss in life processes by the dominant oli-
gochaete populatios was estimated within a large range: 0.225 — 9.11
Kcal/sqm/year (table 2). '

The highest level of utilization for growth of assimilated energy (K,)
was recorded in the case of T. ubifex (589%,) and L. hoffmeisteri (60%,) popu-
lations. For the T. tubifex and L. hoffmeister: species in experimental con-
ditions it was established that up to 639%, of the assimilated energy, can
be stored and transferred to the next trophic level (4). It is possible that
when tubificidae populations obtain partially the energy through the anae-
robically path, the K, coetficient will be lower.

2.3. The ingested cnergy from the sediments (C), assimilation effici-
ency (U7?) and coefficient of consumed food utilized for growth (K,).

By using the assimilation efficiency of the five oligochaete species
(table 3) and their production and respiration; it was possible to calculate
for each population the energy ingested from the sediments (C) during a
year (table 2). It can be noticed that P. hammoniensis populations have
intake between 1.482 (Rosu, 1977)— 11.648 Kcal/sqm/year (Porcu, 1976),
those of B. sowerbyt species from 2.62 (Rosu, 1976) up to 19.09 Keal/sqm/
vear (Matita). The T. tubifex populations consumed between 2.397 (Puiu,
1978) and 7.55 Keal/sqm/year (Matita, 1980), while those of L. hoffmeisieri
species between 1.7 (Rosu, 1977) and 25.66 Kcal/sqm/year (Puiu, 1977).

Regarding the efficiency level of consumed food utilized for growth
(K,), the B. sowerbyi populations stored only 16.89%, while those of L.
hoffmeisteri stoved 25.29, of the consumed energy (table 3). For the domi-
nant populations belonging to the other cligochaete species, intermediate
values were recovded. S

2.4. Energy transferred by cligachacte populations from the sedi-
ments (B1), to the benthivorus fishes, fish biomass estimation (B,) and
their production (P2,). o
, In the diagrams repiesenting the structural model of the Rosu, Puiu,
Porcu and Matita-Merhel aquatic ecosystems, the benthic fauna was difie-
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rentiated as & key compariment integrated into one of 1he main cl annels
of energy (3. 15).

The trophic basis supplied by the oligochaetes for the benthivorus
fishes was achieved in dlftmcm proportions by the populations of the five
species.

In Puiu lake the {rophic basis was achieved 70 — 749, by B. sower-
byi population and 23 — 259%, by L. hoffmeisteri ones. In Matita lake the
trophic basis was achieved 49 — 709, and 30 — 519%,, respectively, by
the I. templetoni and T. {ubifex populations, while in Merhei lake 58 —
649, and 36 — 429, respectively, by the populations belonging to the
T. tubifex and L. hoffmeisteri species. In Rosu lake the trophic basis repre-
sented by the oligochaetes was achieved 47 — 589 and 31 — 429 by P

Table 4

Istimated values of the benthivorus fishes biemass (B,) and of their producticn
(P,) depending on the biemass (B,) and production
() of the dominant oligochzele populations

LAKYE YEAR B * B, SUPPLIED BY : P* B, P,® P,
ROSU 1976 8.54 479 I’. hammoniensis 26.7 4.3 1 37.8
319, L. hoffmeisleri 45.46
220 Br. sowerbyi
1977 2.26 [589, P. kammoniensis 10.6 1.4
429, L. Loffmeisteri 33.9
PoIv 1977 66.850 |70, DBr. scwerlyi 233.6] 169.6) 33.6 | 23.6
2509, L. hoffmeisteri
50, 1. tubifex
1978 59.3 749, Br. sowerbyi 201.41 153.7] 29.0
239y 1 IIOIfIJlel‘[L,IL
30, T. tubifex
PORCU 1976 12.1 1009, I>. hammoniensis 30.3] 74.6] 4.3 ] 81.4
1977 5.46 |100%, P. hammoniensis 13.6| 49.4] 2.0
MATITA 1980 17.85 (6895 I. lempleloni 82.71 69.3] 11.9 1.9
320, T. tubifex
1981 13.58 [709, I. temgpletoni 46.8] 59.6| 6.7 3.1
309, T. tubifex
1982 0.94 {499 1. lempletoni 37.4] 51.37 5.4 | 22.5
51e, T. Lubifex
MERIN] 1980 6.37 6409, T. tubifex 31.01 52.¢; 4.5 4.3
369, L. hoffmeisteri
1981 4.1 589, T. tubifex 20,31 44.4] 2.9 3.6
4209, L. hoffmcisleri
1982 3.36 1589, T, tubifex 41.4; 2.4 7 11.9
420, L. hof{meisleri 16.5

* represent wet weight (kg/ha/year)
1 represent expected fish production supperted by the energy stored by the dominant
<chironemide populations (over 909 by Chirenomus plumosus) (8)
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hammoniensis and L. hoffmeisteri populations respectively, while in Porcu
lake exclusively by P. hammoniensis populations.

The results (table 4) indicate that during the research- period the
trophic basis represented by the dominant olmochaeto 1)opulat10ns could
support between 33.9 and 169.6 Kg fish/ha.

In Puiu lake, the fish production supported by the oligochaete bl()—
mass was 2 — 4 ‘mmeb higher than in other lakes.

The produection that could be achicved by the benthivorus fishes (1,)
by using the trophic basis supplied by the oligochaete populations was
estimated usjing the following actual criteria :

a) 909, of the energy stored by oligochaete populations was trans-
ferred to Lenthivorus fishes, 109, being used for oligochaete repreduction
(17);

b) the fish assimilation efficiency (U-1) was 809, ;

c¢) the efficiency of the utilization for growth of assimilated energy
{I,) by the benthivorus fishes was 20%, (17).

The same criteria were used to estimate the benthivorus fish pro-
ductive potential depending on the trophic basis achieved by the domi-
zﬁnn populations of chironomids of the Danube Delta aquatic ccosystems

The cnergy transferred by the oligochaete populations (prevalent by
E. sowerbyi) in Puiu lake can support a high level of productivity of the
benthivorvs ihtiophauna (29 — 33.6 K“/hd/\ ear). For the other lakes a
low ievel of fish production was observed. In the case of Matita and Mer-
hei lakes, on the background of the considerable decrease in the energy
carrier furction of the oligochaete populations, caused by the rapid deve-
Iopment towards a hypertrophic state, a corresponding diminishing of
the benthivorus fishes productive potential is obvious.

Comparing the benthivorus fishes productive potential supported
bv the trcphic basis represented by the dominant oligochaete populations
with those supported by the chironomides ones (3, 8) the following can
be observed :

— the production of the benthivorus fishes supported by the oli
gochaete populations represented only 3.7 — 7.0%, in Porcu and Rosu
lakes and about 57 % in Puiu lake from the fish production supported by
the entire benthie fauna (dominated by chironomids and oligochaetes) :

— in Matita and Merhei lakes ag the hypertrophic state was accentua-
ted the fish production supported by oligochaete populations was redu-
ced from 859, to199% and from 509, to 179, respectively, during the 1980 —
— 1982 il‘.ten al.

Based on the elements given in this analysis, we state {that in the
Danube Delta aquatic ecosystems which are in an advanced phase of eutro-
phication, the benthic oligochaecte supply a trophic basis for the benthic
ihtiofauna 2.5 — 4.5 times lower than that supplied by the benthic chi-
ronomid populations (especially that of the Chironomus plumosus).
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DAS BAKTERIEN —PLANKTOYN IN DER DONAU IM GEBIET
DES EINTRITS INS DELTA IM ZEITRAUM 1991 —1992

DOINA TONTIC, DORINA NICOLESGU and ALENANDDRA GIRIY

This paper presents the bacterioplankion in Danube from {he entrance of the
river in Remania to Banube Delta. Dinamics and evolution of baclerioplank{on
are analysed during the period 1981 — 1992 with numerical density and bhiomass
delails for 1991 — 1902, There is aiso a svirthesis eof our investigations and of
these from the lilerature concerning bacterioplankion of the lower section of
Danube during 1975 — 1662,

Vorliegende Arbeit bringt Daten itber den Bakterienplankton der
Donau im Gebiet des Eintritts ins Delta Donau-Stromkm. 82 im Ceatal
Izmail und Donau —Stromkm. 63 im Ceatal SE. Gheorghe <owie auch in
anderen Zonen des ruménischen Abschnities (ki 1076).

Das Bakterienplankton der Donau wird aus zwel Gesicht=punlkien
untersucht : 1) — die Dynamik der nummerischen Dichte wihrend der
letzten zwei Jahre (1991 — 1992) sowic auch die Evolution des Bakterien-
planktons wahrend einer langeren Zeitspanne (1981 — 1992) (2) und 2) —
die Veranderungen der Biomasse wahrend der Periode (1931 — 1992y (8,
7). Die Ergebnisse betreffend den Bakterienplankton des unteren Absch-
nittes der Donau wihrend der Jajhre 1975 — 1992 werden in Zusamimen-
hang mit den Daten aus der Fachliteratur dargestellt. In diesem Kou-
text beziehen sich unsere Beobachtungen aut folgende Abschnitie : Kin
~
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1076 (unauteeleo Dat x
gelegene Daten), Km 967 ; 950 (1, 4); Ky ]
M 507 . 2Q0 . T Jal ) : y s %) nam 931 ; ¢ P 873 (5);
K P97 5 3825 131 (3), K 92 und 63 (2), : SLEOOL: 8T8 (3);
dor h(t(l; 1;1911:}1‘11(‘1@ 1))’1);111‘111{ der nummerischen Dichte der Gesamtzahl
fob D \\'(1) ‘l‘;)p 1en "Ixoune (welche auf Gelose-Nihrbéden bei 20° 48 h hes-
x\"'ih‘r(‘-n({ (1?1( gln“) i;\;(;dol;:plegolt den EinfluB der hydrologischen Faktoren
T erwahnten Zeitspanme 1991 — 1990 Abh 1), Im 5
den die Alpeg i ‘ e 1991 —1992. (AbD 1), Im jahre 1991 wep-
Ma: den Monaten Juni un A
en die Xin) . . d Oktober vermerk dhre
s ‘ 7 en ! U vermerkt, wihrend
Flluhll;;:lolv:la in doln hervorgehenden Monaten Mai und September (wacnn die
-chnet"\\:r’l% unl(‘. H_fn'bs.t — jmxchwomnmn;‘:ml stattfinden) kennzei-
7“;(.}“10“((1(1?]1.1[, ,l,umLz%hnhche Situation ist auch fir das Jahr 1992 kenn
A0 thdem Unterschied dalBl die nonatli ort 3 -
L 5 ¢ onatlichen Werte mit 3 ‘
dnungsgréBen kleiner sind im V- i cen Jate Do
23216!] sind im Veroleich mit dem vorrj i i
Thi e Verg aartdem vorrigen Jahr. Diese
At seht man ans den Hihrlic litte '
' 1 jahrlichen Mittelwerten 1 I aus 1S
wankungserenzen ey I 1 i v g e
0y A% ummerischen Dichte und zwar b
ahKiigsgrenzen nun ] zwar: 108 — 101 i
i]gillu 131391(\51‘15.1(@ 10l —10%m Jahre 1992, Beziehen wirunsauf die PZeitspa nlwe
S — 2; 80 Konnen wir die Daten ans ‘ 1983 hetretfend
981 — 1 . aus dem Jahre 1933 hetreffons
die jdhrlichen Mittelwer i ' : lenen s for
(iie ] werte der nummerischer Dieht it ¢ i
Fapailichen Mity : seien Dichte mit denen aus dem
;nli*ml ]J:)I~ ]\ ergleichen, wihrend im Jahre 1992 cine dhnliche Qilmiiojl
'L B 759 " N Y H . E - )
(7;’)1‘10 ](31_11(11 1931 — 1932 kennzeichnet wird (Abb 2),
UTG“jm;@lo;(c);ﬁlar:;e 1((11ng;1111'110(1)1011 Mittelwerte wurden aufgrund der Re-
welohey £ leiung 10gY = — 0801579 — 0,930129 log x el b
welcher X = Anzah der Keime/ 4 oA o Keime et
3 7 r Keime/1 und Y — Biomass {ei
Wwelchey 1 Adund Y= asse der Keime darste]]
4(12' - 2 Yo R ‘\' X L 13 3 § i ’ o ( el’l
Zeigt einen wertmgss igen Abstieg der mikrobiellen Belastung im Vv er-)

gleich mj n Jahr : 85
g mit dem Jahr 1984 — 1985 aber man kommt nicht zy der Situa-

tion des Jahres 1981 — 1932 (Abb. 3)
done E}l\e 32;1111&1'1? (ior 1)011‘&»;1 vom Eintritt in unserem Land bis zur Mun-
dung ing I - wiederspiegelt sich durch dj Dynamik der mikrobi,
Belaxtung pny | cOCI picg ' ¢ Dynamik der mikrobiellen
Sulasiung ganz besonders in stark stralisier Zon ler i
ronen. (30 ark industralisierten Zonen oder in Agrar-
kult11i¥;)11(;11('%1031?'1'81()}10'“ asserverschmutzung welche durch Industrie-, Aeri-
Jultur- it d Stic te-Abfh(_ebenlassen entstammt beeintrachtigt dje Donau
U{\(: liedenen Abschnitten-mit verschiedener Intensitif. L
Selber egen der grolen Durchfluthmnge der Donau und der erheblichen
~e S N > o £ 10'l-~ 1 o A ) -
Y A.){V}lt;lI(l)ll{.,u:lg;’ft;hlg]x(‘l% des Wassers werden die Verschmutzungseffekto
Loy rassers aut den groBten Tej] dep Donau vermij loch ¥ v
des ¢ ¢ > U vermindert ; doch werdde
in dieser Zone grolle Meng g pernisio: welehe die T
/i { SHENgen von Susperisionen angehduft w ie Ling
in di ~one grolle Meng sionen ang utt welche die Eng-
“’“‘h.l‘r}g des Bakterienplankions in dieser Z()n(: auf das 3 4( tlfniL :
O . : " 13 e < 4 N o . ‘ o o ax )
vergrobern in gegeniiber des Eintritts in des rumdnischen zene B
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