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UNE NOUVELLE LARVE DE TROMBIDIA : _
ATRACTOTHROMBOIDES DANUBIALIS n.g., n.sp.

PAR

Z. FEIDER

The author describs a new genus and a new species Atfractothromboides danu-
bialis caracterized by the shield and the nomber of the claws of the legs.

Parmi les acariens de la famille Microtrombidiidae Feider, 1959
nous avons décrit, dans les stades adulte et larvaire, le genre Atracto-
thrombium Feider, 1952 avec deux espéces A. fusicomum (Berlese, 1910)
et A. transsylvanicum Feider, 1950.

Dans une collection d’acariens, obtenue par ’amabilité de N, Va-
siliu, nous avons trouvé plusieurs spécimens d’une larve qui par plusieurs
caractéres, 4 savoir 1’écusson du prodorsum (scutum), la forme des coxes
et la pilosité des coxes et de 1’idiosome, ressemble au genre Atractothrom-
bidium. Toutefois, par deux caractéres importants, la forme de 1’écusson
du prodorsum (scutum) et le nombre réduit des griffes des deux premiéres
paires de pattes, la nouvelle larve en différe. Le scutum, au lieu d’étre
entier, comme dans le genre mentionné, est divisé par une ligne chitineuse
transversale qui passe en arriére des poils AA. D’autre part, au lieu d’avoir
deux griffes et un empodium & chaque patte des trois paires, comme le
genre Atractothrombium, la larve posséde seulement deux griffes dépourvues
d’empodium aux deux premiéres paires de pattes. La troisiéme paire de
pattes présente deux griffes et un empodium.

Nous considérons que par ces différences ’espéce nouvelle appartient:
a un nouvel genre Atractothromboides n.g. nommé ainsi pour rappeler
la ressemblance avec le genre Atractothrombium, et & une nouvelle espéce
Atractothromboides danubialis n.sp., collectée dans une localité du voisinage
du Danube.

Hspéce type Atractothromboides danubialis n.g.n.sp.

Les dimensions du corps et des parties du corps sont notées dans
le tableau 1.

L’idiosome est elliptique fusiforme, arrondie & ses deux extrémités
(Pl. I, fig. 1).

L’écusson antérieur ou scutum, plus large au niveau de son milieu,
a les bords latéraux excavés dans le tiers postérieur. L’extrémité anté-
rieure, ol sont fixés les poils AA, est séparée du reste par une ligne trans-
versale.

Le second écusson, ou scutellum, est elliptique.

REV. ROUM. BIOL.-BIOL. ANIM., TOME 20, No 4, p. 223227, BUCAREST, 1976



224 Z. FEIDER 2

Les dimensions des poils et les dimensions des intervalles entre
les poils de deux écussons sont les suivantes :

AA AW SB PW ASB PSB MA AP SD AM AL PL S LSS SH SS SL
36 68 44 76 95 29 52 &p 124 35 61°52 73 90 25 37 64

Tableau 1

Dimensions, en microns, de 4. danubialis

Organe Dimensions Organe Dimensions

1. Idiosome L, 247 9. Membrane buccale D 23
1 116 H 87
s = el B e s D e s i e e Sl
2. Scutum L 104 10. Distance inter-
b 1 96 strobiliaire L 11
3. Scutellum L 90 11. Palpe L 49
B 1 52 1 23
x . i
4. Ecusson oculaire L 29 12. Palpotarse L 8,7
1 15 1 5,8

< .

5: Lentile I

D 12 13. Poil long du palpo-
11 D 6 tarse 15 35
T en b G S a DI e
dorsaux L 29—63 ... - Total L 78
6. Poils ventraux L 21—43 14. Chélicere 1 17
pattes L 46 Griffe L 15
— - Appendice L 23
7. Gnathosome L 79
1 58 AN e e e L A L B S
; ’ 1 L 267
8. ’Anneau -buccal 15. Patte II L 244
: 111 L 264

Abréviations : L = longueur, 1 = largeur, D — diameétre, H = hauteur.,

- Sur la partie dorsale les poils, barbelés, fixés sur un écusson ovalaire,
sont disposés en cing rangées contenant 6, 4, 6, 6, et 2 poils.

Les écussons des yeux, fixés au niveau deg poils postérieurs du
cutum, sont plus larges en avant,

“e - Sur la face ventrale on observe les prolongements inférieurs trian-
gulaires du scutum. Autour de Puropere sont fixées trois paires de poils
barbelés, dont la derniére est fixée sur des écussons (Fig. 2).

Le gnathosome présente un anneau chitineux festonné et concen-
triquement & l’anneau une membrane caractéristique au genre (Pl IT,
fig. 3, 4). Sur la face ventrale on observe une paire de poils galeux lisges
et"une paire de poils élargis digités, les strobili.

Les chélicéres ont le corps plus large en arriére. Le doigt mobile
est mince et courbd, tandis que le doigt fixe est tronqué (Fig. 5).
L’appendice, ou apodeéme, est courbé.

Fig. 1. — Corps, vue dorsale ; fig, 2. —
corps, vue ventrale.

22

Fig. 3. — Gnathosome, vuve dorsale ; fig. 4. — gnathosome, vue. ventrale; fig. 5. —

chélicéres ; fig. 6. — palpotarse.
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Le palpe est assez magsif (Fi ibi
' as ! g. 4). Le palpotibia i
113:)13)1‘c l:lalﬁ egrﬁfgiéﬁiieeg);furguee eté (]iogrte deux poils llipsses, tazgist(gggullg
. I € genu sont dépourvus de poils. Le palpotar
Mg Dk _ 1 . Lie palpotarse, court;
(Fis. o) olénidion et quatre poils lisses, dont deux trés’ longs’
Les pattes ont I’IP 3 :
DAt s » ou longueur totale : 778 v et le tarse de trois
Les coxes I et IT sont délimités & 1a i i
: [ . partie médial i
courbe unique, ce qui constitue une caractéristique dli ;eg)xilj IIIJIé: lﬁgﬁf

de trois coxes, en nombre de 2, 1 1
e I’I T s (Fig., 23.portent de longues barbes. Les poilg

Fig. 7. — Pattes I, 11, 11T,

Les tarses des pattes sont courbés eﬁ bas et latéralement (Fig. it

I IT, I,

Les poils des articles libres des pattes, dont les poils spécialisés

sont en parenthése, sont notés dang le tableau 2.
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Les pattes I et IT ont chacune deux griffes, tandis que le patte IIT
posséde en plus I’empodium. Les poils spécialisés sont des solénidions (tars,
tibia et génu I et IL, fémur II), une eupathidie et un famulus (tarse I)
et des poils vestigiaux (tibia, génu et fémur I; fémur II).

Holotype et paratypes chez ’auteur. Terra typica Dubova (Mehe-
dint{i). Biotope : Feuilles mortes de hétre. Legit: N. Vasiliu.

Tableau 2
Nombre des poils des pattes

Patte Tarse Tibia Génu Fémur Trotcg:‘an- Total
I 18(3) 9(3) 7(3) 6(1) 1 41(10)
I 15(3) 6(2) 3(1) 3(1) 1 28(7)
III 12 5 3(1) 2 1 23(1)
Total 45(6) 20(5) 13(5) 11(2) 3 92(18)
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CONTRIBUTIONS TO THE STUDY OF THE FEMALE
EXTERNAL GENITAL COMPLEX IN OPHIONIDAE
(HYM. ICHNEUMONIDAE)

BY

IONEL P, PETCU and VIORICA HONCIUG

In this paper the authors analyse for the first time the parts of the female
external genital complex from 14 species of Ophionidae, as well as from the
species Devorgilla canescens Grav. which was deescribed by Franco Frilli.
The morphological parts show specific differentiations, which, together with the
other morphostructural characters, complete the diagnosis of the species.

The specialty literature offers few detailed data onthe female external
genital complex in Ichneumonidae and especially in Ophionidae [3].

Such studies were carried out by Frilli [1] and Petcu [2], who
minutely examined this complex in Devorgilla canescens Grav. and res-
pectively Agrypon flaveolatum Grav., indicating in the latter some new
morphological components.

Considering that this morphological complex presents a special
value in delimiting the specific characters, we suggested the investigation
of 15 species in which we can notice after a close investigation the mor-
phological components which prove specific differentiations and which,
besides other morphostructural characters, complete the diagnosis of the
species.

These distinct characters are :

In species Devorgilla canescens Grav., Sinophorus fuscicarpus Thoms.,
Cremastus schoenobius Thoms., the stylets are far thinner and larger as
concerns the rest of the genital complex.

In species Trichonotus tenuwicornis Grav., Anomalon foliator Fabri-
cius, Cymodusa petulans Holmgr. the teeth are sharper as compared to
the round edges of the other species. In Dusona bucculeata Grav. the
stylet has 7 teeth against the other species which have 5 —4 teeth.

In species Anomalon foliator Fabricius, Devorgilla canescens Grav.,
Sinophorus fuscicarpus Thoms., Cremastus schoenobius Thoms., Demo-
phorus similis Brischke the genital valvae are longer than T. IX.

In species Ophion luteus L., Casinaria orbitalis Grav., Casinaria
tenuiventris Grav., Diadegma monospila Thoms., Dusona bucculeata Grav.,
Hyposoter ebeninus Grav. the genital valvae are smaller than T. IX.

In species Ophion luteus L., Trichonotus tenuicornis Grav. Anomalon
Joliator Fabricius, Campoletis raptor Zett., Campoletis zonatus Grav. the

REV. RO¥M. BIOL. — BIOL, ANIM., TOME 20, No 4, p. 229236, BUCAREST, 1975




230 L P. PETCU and VIORICA HONICIUC 2

appendix styli is formed of two distinet lobes at the anterior edge, againgt
the other species where it is formed of only one lobe slightly undulated
at the anterior edge.

Excepting the external genital complex in Devorgilla canescens,

previously analysed [1], in the other 14 Species it is described for the first
time by the authors of this paper.

In order to understand the way in which the whole complex func-
tions, we investigated the articulation of the ovipositor Pieces, respectively
of the sheath and stylets, at whose level a whole system of muscles act.
It results that the stylets are articulated by the valvifer 1 (tig. 12, vf,)
while the sheath ig articulated at the valvifer 1 and 2 (fig. 12.)

In order to materialize these morphological criteria we shall refer
only to the description of the female: external genital complex in species
Ophion luteus L., while in the other Species the specific differences will
be inferred from the same morphostructural criteria, accompanied by the
comparative analysis which results from the figures (figs 1—16) annexed
to the paper.

)

1. Ophion luteus I, (figs 1, 2)

The tergit IX is about twice longer than wide. The anterior and
posterior edges are curved, the lateral ones are straight. The hairs are
present only in the posterior part. The valvifer 2 is narrowed in the poste-
rior part, bresenting an evident prolongation ; in the inferior half it is
covered by T.IX. Ttg lenght is equal with that of T.IX. The sheath and
stylets have the same length, a little longer than T.IX and the valvifer 2
taken together. The stylets have five teeth. The genital valves are thick
and short, about 3 timeg longer than wide and shorter than the com-
plex T.IX — valvifer 2. The cerci are about four times longer than wide.
The appendix styli has the form of blades, sinuous at the superior edge.

Fig. 1. — Ophion luteus L., @: A, the external

genital complex — lateral section; B, general

view of the external’ genital complex, laterally
seen,

231

| 1 s f the stylet; dv, ventral
i . — Ophion luteus L., Q: ts, the teeth o : ;
gil’cg(;hzof thepsheath: dd, do;'sal ditch of the sheath ; bs, the basl_i (;{ 7tllie
heath ; st, stylet; or, dorsal orifice of the sh'eath; as, appendix styli;
. i fs, foramen styli.

Fig. 3. — Trichonotus fenui-

cornis Grav., @: A, general

view of the genital complgx;

B, the spike of the stylet w1tl.1,

the teeth and appendix styli;

C, the spike of the sheath,
dorsal view.

i i ital
Fig. 4. — Anomalon foliator Fabricius, @ : A, ggnelalhvwwi'k:fo ft?lt:e fte;lle 3
coxgﬁple;x; B, fragment of stylet with a.ppengjlxtsltgfl; I;)ig:: tofets}?e e atite Sy
ike of the sheath, lateral view; E, th s
e thevsilf):lw? (})7‘, the spike’of the sheath, dorsal view.




i ‘ 232

Fig, 55= Campoletis raptor Zett.,

Q: A, general vi : Fig. 6. — Campoletis zonat o .

compl’e)%; B, fr;ngngrfltth:f g:tn llt atl general view of the genitalucson?;?e‘;’. g tﬁé

With appendix styli ; C, the Sgil(:e 1Splke of the stylet with appendi’x s’t_yli,

of the stylet; D, the spike of the ateral view; C, the spike of the sheath,
sheath, lateral view. - lateral view.

Big. 7 = inari oy
o generalcf;sigvlgr;‘fz t](:gbltahs't 1Cv‘rav., o Fig. 8. — Casinaria tenuiventris Gray o
B, the spike of th A an DK ] A, general view of the genital complex : B.
appendix’ sty lateeaityl'et w1t(}:1 teeth and the spike of the stylet with O?;gtflx’ %
s ral view ; the spik : el 3y an
of the sheath, laterél ;7iew. pike appendix styh,l::t,eltsll]]e spxke of the sheath,
ral view.

Fig. 9. — Cymodusa petu-
lans Holmgr., : A, ge-
neral view of the genital
complex; B, the spike of
the stylet with teeth and
appendix styli; C, the
spike of the sheath, lateral
view.

233

Fig. 10. — Devorgilla canescens Grav., : A, general view of the geni_tal com-
plex; B, the spike of the stylet with teeth and appendix styli.

Fig. 11. — Diadegma’ monospila
Thoms., @: A, general view of the
genital complex; B, the spike of the
stylet; C, the. spike of;the sheath,
lateral view;.D, ‘the:spike of the g.
stylet with teeth and appendix styli. -




Fig. 12, — Dusona bucculeata Grav., 9: A, general vi

genital 90mp]ex; T.IX, tergit IX; ¢, cerci;gvg, gen‘iilvlv \(I);I\Eg?

vfys valv_lfer 1; vf,, valvifer 255s, sheath; st, stylet ; B, fragment o}

stylet with appendix styli; as, appendix styli; C, the spike of the

stylet ; Is, the teeth of the stylet; D, the spike of the sheath: or
the dorsal orifice of the sheath. s

Fig. 13. — Hyposoter ebeninus Grav., Q: A, g i
. ’ s general view of
gcnital complex ; B, fragment of stylt’at with ’appendix styli; C, :ll::
spike of stylet; D, the spike of the sheath, lateral view.’

Fig. 14. — Sinophorus fuscicarpus Thoms., Q: A, general view
of the genital complex ; B, fragment of stylet with appendix styli ;
C, the spike of the stylet; D, the spike of the sheath, lateral view.

A

Fig. 15. — Demophorus similis Brischke, Q : A, general view of the genital
complex ; B, fragment of stylet with appendix styli; C, D, the spike
of the stylet; F, the spike of the sheath, lateral view.

Fig. 16. — Cremastus schoenobius Thoms., @: A, general view of the genital
complex ; B, the spike of the stylet with appendix styli; C, the spike of the
sheath, lateral view.

235
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OSTEOLOGICAL STUDIES IN SOME CYPRINID FISHES
IN RELATION TO THEIR PHYLOGENY (PISCES,
CYPRINIDAE)

BY

CONSTANTINA SORESCU

The paper makes a comparison of the skull bones in the subfamilies Leuciscinae,
Danioninae, Cultrinae, Gobioninae, Barbinae and Cyprininae, in order to esta-
blish some phyletic relations. The author concludes that the Leuciscinae are a
primitive subfamily and that the Xenocypridinae and Abramidinae are their
offshoots. The Danioninae are primitive, too; the Gobioninae, Barbinae and
Cyprininae descend from them. Within the Barbinae, one can distinguish primitive
species, whose skull bears some similarity with that of the Danioninae (their pre-
sumed ancestors) and evolved species, better adapted to benthonic life.

The osteological criterium was used, in the taxonomy of Cyprinidae,
already in 1891 by Sagemehl [8], but his classification, as well as the
subsequent ones, were based mainly on the differences shown by some
osteological elements, such as the pharyngeal teeth, which are directly
influenced by environmental factors. Besides this, comparison was made
only between species of the same geographical area, often even from the
same biotope. These cannot therefore be considered as conclusive.

The osteological criterium is actually valid only if the comparison
is made between very many species, from various biotopes and from
distant areas. Yet up to now only few authors [3] [5] [6] did such com-
parison ; most others describe the osteology of a single species, or of a few
ones, without making phyletic considerations.

Adopting the viewpoint that the study of as many species as possible
is necessary, I made an osteological comparison of 55 species of Cypri-
nidae from Europe, Asia and North America, belonging to eight subfa-
milies. Such a comparison is also justified by the usually accepted opinion
that the European, as well as the North American genera are offshoots
either of North- or of East Asian ones.

The specimens examined, except those belonging to species living
in Romania, belong to the collections of the Institute of Biological Sciences
in Buecuresti ; I obtained them through the kindness of Dr. P. Binirescu.
They belong to the subfamilies : Leuciscinae, Xenocypridinae, Abramidinae,
Danioninae, Cultrinae, Gobioninae, Barbinae, and Cyprininae. '

REV. ROUM. BIOL. — BIOL. ANIM., TOME 20, NO 4, p. 237 —240, BUCAREST, 1975
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According as evolution goes on, the trend towards the accentuation
of the protractility of the mouth is realized in two ways, also determining
adequate modifications of the supraethmoid :

1. In the Abramidinae and Xenocypridinae the connection of the
rostral to the skull becomes longer through the development of the two
antero-lateral expansions of the supraethmoid [13].

2. In the Gobioninae, Barbinae and Cyprininae, the protractility
of the mouth becomes stronger through the development of a well de-
veloped suspensorium apparatus and of a bony rostral process of the
supraethmoid, which extends the connection of the rostral with the skull
and hence also the articulation of the upper jaw to the skull [14].

The steps in the realization of this evolution in the three above-
named subfamilies are evident in some of their rather primitive species,
whose skull is somewhat intermediate between that of their presumed
Danion ancestors and the more advanced species of the same subfamily.
A single example will be mentioned : in Puntius sophore, a primitive
Indian Barbin, the rostral process of the supraethmoid is in an incipient
stage, in spite of the fact that this species is related to and has similar
feeding habits as the European Barbus barbus [14] in which the rostral
process of the supraethmoid is well developed and the mouth strongly
protractile.

Interesting differences are shown also by the parasphenoid. In some
species of Leuciscinae this bone undergoes a strong invagination in the
pharyngeal region, because of the excessive development of the pharyn-
geal teeth ; nevertheless, it retains the typical shape of the Leuciscinae,
differing from the parasphenoid of the Gobioninae [16] or of the Bar-
binae [14].

Correlating the observations made on all bones of the skull, on
the pectoral girdle and on the Weberian apparatus, whose detailed des-
cription was done in former papers [11—18], it is concluded that the
phyletic relations within the Cyprinidae are those shown in figure 1.

CONCLUSIONS

1. Comparative osteological investigations have shown that only
the supraethmoid, frontals, dermopterotics, prevomer and parasphenoid
are skull bones which remain constant within the subfamilies and can
be used for phyletic conclusions.

2. The trend towards an improvement of the feeding mechanisms
determines an accentuation of the protractility of the mouth in evolved
subfamilies of Cyprinidae : Gobioninae, Barbinae and Cyprininae.

3. It is suggested that the Leuciscinae and Danioninae are pri-
mitive and from them have evolved the other subfamilies : Abramidinae
and Xenocypridinae from the Leuciscinae, Cultrinae; Gobioninae, Barbinae,
and Cyprininae from the Danioninae. Within the evolved subfamilies,
different evolution steps can be recognized. The specialization is evident
in the Cultrinae, many of which are pelagic.

4. The evolution of the subfamilies of Cyprinidae went on parallelly.
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UN CAS D’HYPERPARASITISME CHEZ LA PERCHE
(PERCA FLUVIATILIS L.)

PAR

ELENA CHIRIAC, STEFANIA BOLDOR et ELENA VADINEANU

In the paper isrecorded, for the first time in literature, a hyperparasitism case
observed at the perch (Perca fluviatilis L.). The massive infestation of the para-
site Ligula intestinalis with the Tefracotyle variegala hyperparasite (over 350 spe-

cimens) is also remarked.

Parmi quatre perches (Perca fluviatilis L..) provenant de la mare de
Baghea en mai 1964, nous avons trouvé un exemplaire parasité par Ligula
intestinalis. En P’examinant de prés, nous avons observé a la surface

du cestode de nombreuses petites
protubérances, plus ou moins ova-
laires (fig. 1), qui renfermaient des
métacercaires de Strigéidés du type
Tetracotyle. Nous les avons attri-
buées & Tetracotyle variegata, dont
l'adulte est Cotylurus pileatus (Ru-
dolphi, 1802).

Les cas d’hyperparasitisme ne
sont pas rares chez les vers, mais
ils ont un caractére sporadique, c¢’est
pourquoi on les a rarement retrouvés
et la plupart ne furent jamais identi-
fiés. Il s’agissait surtout de larves
de nématodes trouvées dans des
cestodes ou dans des trématodes
et de métacercaires progénétiques
infestant des crustacés parasites, ete.

Dubinina [1] a été la premi-
ére & signaler des métacercaires de
Tetracotyle variegata (Creplin, 1925)
dans les Ligula colymbi Zeder, 1803,
de Cobitis taenia L. et de Gobio go-
bto L. Ultérieurement, Dubinina, en
étudiant des Ligula des poissons
de toutes les régions de I’'U.R.S.S.,

Fig. 1. — Ligula inlestinalis L. (d’'une perche)y
avec des protubérances renfermant des mé-
tacercaires de Tefracotyle variegata.

constate D’hyperparasitisme des métacercaires de Tetracotyle variegata
chez Ligula colymbi parasite de Cobitis taenia et de Gobio gobio, alors qu’il
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€8t extrémement rare chez Ligyiy, intestinalis ot Digramme interrupia
& Abramis brama. Tn effet, dang tout son matériel, une seule Ligulg
inlestinalis Provenant d’une bréme portait deyx Tetracotyle variegata,
dont un dégénéré,

Dans le delta, du Volga, sur ge nombreux adulfeg de Ligulg colymbi
Provenant deg oiseaux ichthyophages, hétes non Spéceifiques (Ardea alba,

halacrocorqy, carbo et Podiceps cristatys), Dubinina, n’y trouva, qu’un seul
éxemplaire paragité par T, Variegaiq, Vraisemblablement la métacercaire,
aboutissant dang un héte non SpPeeifique, se fixe 3 la: Ligule et, Y dégéngre,
tandis que dans les hoteg Spécifiqueg (Lariformes) elle quitte le cestode
(continuant vivre dang lg lumigre intestinale e Poiseau héte). (Vegt,
ainsi que Dubining g Souvent observé deg
cicatrices dang le tégument des Hguleg
adulteg, brovenant (e Layriformes, para-
Sités en mame tempgs par des adultes de
variegata, c’est-d-dire (e Cotylurus
Pileatus,
Ligulg ntestinalis éxaminéde par
nous présentait plus de 350 métacercaireg
2 localisées Superficiellement sous le tégu-
ment, d’o\ op bouvait les détacher aigé-
~ent parce-qu ‘elles n’avaient bas de mem-
i semblant atre libreg
barmi les fipreg musculaires ou Jeg cel-
luleg Darenchymatengeg (tig." 2),

Sur leg coupes microscopiques, on
observait Jeg métacercaires pPénétrant trog
brofondément dans le barenchyme du ceg-
tode, jusqu’aux ébauches deg organes gé-
nitaux placég au centre, Immédiatement
Sous le tégument (e la: Liguia, leg méta-

cercaires étajent disposées Te long des fi-

dang le barenchyme e]jeg étaient sang
ordre apparent, L’absence d’'une mem-
brane kystique dénote qu’il n’y aurait
aucune réaction de défenge réciproque
entre Ligulg et ZLetracotyle,

T. variegata est un parasite commun
des poissong Cyprinidég [2] se trouvant
ha,bituellement dans deg kystes & paroi
mince formés § Ia surface de différents
organes interneg, Dans notre cas, il n’y
avait aucune métacercaire dans le corps

: de la perche, Tous les Tetracotyle étaient
attirds par Ia Ligula (comme bar un tactisme chimique), qui leur offrait
des conditiong favorableg 3 leur développement, Sans réactiong antago-
nistes de défense. Ig berche apparast je; comme un héte nop Spéeifi-
que du 7, variegaia.

Figiiow o Tetracolyle variegata

(Creplin, 1925) 1,  ventouse

buccale; 2, pseudoventouses;

3, ventouse ventrale ; 4, organe
de Brandes,
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LES GLANDES SERICIGENES CHEZ CERTAINES
ARAIGNEES « HAPLOGYNES »

PAR

ELENA TRACIUC

The paper presents the results of the comparative study of the silk glands in four
species of primitive spiders, belonging to different families. A much smaller number
of types of glands was found in these families, comparatively to those already men-
tioned in the literature. This can be explained by the life history of these spiders.

Les premiers travaux sur les glandes séricigénes des araignées se
rapportent aux espéces les plus communes, c¢’est-a-dire les plus accessibles,
qui construisent des toiles volantes. Ce sont justement les espéces dont
Pappareil séricigéne est le plus complexe. Il s’agit des travaux de Meckel
[19], Oeffinger [20], Buchholz-Landois [5], Bertkau [3], Schimkewitsch
[27], Warburton [30], Apstein [1], Bonnet [4], Kiesow-Stark [8].

D’autres travaux ont complété nos connaissances sur la structure
du tissu glandulaire séricigéne; citons ceux de Johannson [8], Millot
[14—18] et Helmuth et Mahler [7].

Le premier, et jusqu’a présent le seul travail plus complet sur les
glandes séricigénes, concernant les aspects aussi bien anatomiques que
cytologiques chez un grand nombre d’espéces appartenant a plusieurs
familles, est celui de Margareta Atanasiu-Dumitresco [2]. Signalons
encore les travaux de biochimie, Listochimie, ultrastructure, physiologie
et écologie de Glatz [6], Legendre [10], Mikulska [12] [13], Peakall
[21] [22], Richter [23—26], Traciuc [28], Wasowska [31—34], Wilson
[35—37], Witt et collab. [38].

Nous présentons des données sur ’appareil séricigéene de quatre
espéces d’Araignées Haplogynes, formes primitives qui ne tissent pas de
toile et ménent un genre de vie particulier, indiqué ci-apres.

MATERIEL ET TECHNIQUE

Nos recherches portent sur des femelles adultes et juvéniles de :
Archaea vadoni, famille Archaeidae, provenant d’arbustes de la forét Anamalazoatra,
région Périnet, Madagascar.

Segestria senoculata, famille Dysderidae, capturée sous I’écorce, dans le massif montagneux
de Girbova, Sinaia, Roumanie.

Nemesia pannonica coheni, famille Ctenizidae, et Proatipus muralis, famille Atypidae
(Mygalomorphae), capturée dans la Torét de Hagieni, Dobrogea du Sud, Roumanie, des galeries
dont elles tapissent les parois avec une toile spéciale.
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-Paraffine, Jog au’fﬁjs“fgm‘ifn Bouin et Duboseq-Bragii; 4rep Chez Segestria senoculata hous avons constaté une paire /d.e glandes
Tées au hémalun—éosine et (ﬁl;;rcélinls . ,Ia baraffine, L,es cougzqa/’”pulacees latérales et une pa;IIe medla'n,e.(gla}ndes A’ selon I\IIHOt)' Les
@ a méthode trichromiqye dspremiéres s’ouvrent sur les filiéres antérieures et les secondes sur leg
filieres médianes, par des macrofusules.
Glandes acineuses : 10 paires, disposées en deux longues grappes
: Lra omplexité qo py o d’un f;été et dle 1’?}?\1‘6 fi(; l%égo?l%de (1;11‘. é{[, gﬁ%' 021)0,f ufﬁﬁ’ges ces glandes
élevé deg glandeg Dattre Ppar(‘aﬂ Sericigéne egt; due d’une art s’ouvrent sur les filiéres : n 1e. es p e; 1. ofusules. _
Iy a dey ; e 'pzu.“ t a leur forme extrémement VI;; balvu nombre Ilya cpez cette espece 9 paires de glandes pwzformes, formant gle'ux
glan des, celle i Og?sgﬁeatlons basées exclusivement . e grappes Symétriques avec les glandes acmeu:ses, mais aysmt une‘ p‘0s1t101%
Umitrogey 2] 1'1:11)1; eclln'[” et celle de Millot [16]. My, SOUI la forme des dorsale par rapport & celles-ci. La longueur ﬁies canaux de ces .g‘landes
caractire biey A 1‘9‘ uit la structure de l’épit.he’lnfbmet'a Atanasjy. varie beaucoup,\ en fon(itlon de IFEUI‘ position dans les grappes (PL I, fig. 2, 3).
en trois grandeg cati’alfn,l_flcamf que la forme des 0fl.'aund(?sl Se(zreteup; un GRS cottie esp o 11.n,y A de.glandes bl 2
Mok i e SOr1es, = » QWelle réunijt Une p_artwulan’qe topogr?mpmque de to'utes. les glandes scricigenes
portent sup il ;g)ps dsur les quatre eSPeces primitives qr.. . chez Ngme,sm Pannonica cohen?,est leur 10.0@\11,83:131011 (,ianrs.la par,tlev 'po)ste«
logiques n 08 ong serlx(r%‘ € séricigénes o 1 ;o 'I'V?S C_larmg_nées rieure de I’abdomen, dans la region des filieres. I.I s’y aJ\Jout-e Pexistence
1 pour deg brécisiong Supplémen?: §‘?1Vat10ns histo-  d’un seul type de glain‘des acneuses de grande taille, tI“es larges (PL II,
dans I o atu €s. fig. 4) et de glz?ndes piriformes ‘de type commun (PI.’ IiF, f1g 5). Les canaux
Chez Vi : Ia fe r% til l'gn ‘fﬁ’elntrale de  des glandes acineuses sont ty'plq.ues, de ,meme leur épithélium glandulaire.
ampulacges, tubulaigggom 1OUS avong congtatg quatre 1 g lla e. Oh?z Proat.yzms muralis, iy a également deux types de glandes,
o el dos 2 a(flneuses et biriformeg, ybes de glandes ; ampulacées, et pzv‘zformes,. en tres grand nombre, plqs de 30, smue(.as en?re
téraleg grandes of d”éﬁzlaoo’eeg sont ay nombre (e quatre, q la base des fll}el’es et le mlheu’ de ’abdomen (P1. I‘I? fig. 6'). .Etant disposées
dépassent a'ntérieuremenltnled;anes d(? t.a.iﬂe moyenne. T,eq ’-lanoilt del’lx la- | & différents niveaux, tant latéralement qu’en position mgdmne par rapport
rachées, I, partie di a fente 8¢nitale, atteignant |, f ég&io n( gs latéraleg | 3 Ia base des filiéres, la longueur de leurs canaux varie beaucoup. Elles
i 1 ,eVes phy Ho- | gouvrent par un seul type de fusules, situées sur toutes les filieres.
aoRation Nos observations nous ont permis de constater que Archaea a quatre
S Al Sommet (o ke S0uvrent typeshde glandesdsél'icigfnei, Sizgestrlia grois, Nemte?i(f ett i’)?'ola?'y{pus fn’er}
8eS qUe ceux (oq 1anes, I,pg canaux O_Dt chacun que eux. Toutes les glandes, excepté les tubulaires, fone
autres types. tionnent depuis le premier stade nymphal. A P’exception des glandes tubu-
' laires, toutes les autres ont deux parties distinctes : une partie antérieure,
dont la séerétion est filante et g une certaine affinité pour les colorants,
et une partie basale, toujours # sécrétion filante mais & affinités tincto-

a ¢té inclyg dans 1a céloidine

€ 7w épaisseup fyir
Mallory, " furent ol
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ventrale (e Pabdomen (P eSI filiereg antérieures, foy prés (()llment il g Periode d'activite séorétrice,
Tigide ; il g ouvye par des migp o’flﬁgi 1). Leur canal est coupt seinla Paroj En conclusion, nos observations montrent chez les quatre espéces
Les glandeg Diriformes 18ules sur Jeg Tilidres antérieurés_ ueux e étudies un appareil séricigéne plus simple, comprenant un nombre réduit
riére Jeg glandeg ACinensey El?u nhombre (g trois Paires, sont i de types de glandes, contrairement aux araignées solitaires construisant
celuj deg glandeg aCineuseé : es Ont'un canal plug Jope of lus'l luejes der- de vraies toiles volantes,
elon notre opinion OS5 €U sont disposées en ligne d?ojtelzpls I?lgi qlue La simplicité de leur appareil séricigéne confirme leur primitivité,

en corrélation aussi avec leur mode de vie.
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ABREVIATIONS
glandes Dpiriformes

s C., cloaque ; d.h., diverticul

; Ph., phyllotrach,

ée; s.0., sa

e hépatique; g.q.
C ovarien. '

Fig. 4
coheni,

la zone
typus

glandes ampullacées ;

types d

tissent

PLANCHE 11

e

LT .
,co. A\enjesza pPannonica
oupe sagittale. Leg deux

¢ glandes ne dépassent pas

des fil.iéres; fig. 6. — Prog-
muralis, coupe sagittale,

g.ac,,

Dans I'abdomen les glandes aboy-
aux  phyllotrachées,

glandes aciniformes ; g.p,

T’ENCEPHALE D'ACIPENSER RUTHENUS LINNE 1758
(PISCES, CHONDROSTEI, ACIPENSERIDAE). ETUDE
' QUANTITATIVE PRELIMINAIRE

PAR

ROLAND BAUCHOT, MARIA CALOIANU-IORDACHEL, MONIQUE DIAGNE et ;
JEAN-MARC RIDET

‘We studied the brain-body weight relationships as well as the relative volumes
of different encephalic structures in Acipenser ruthenus L. The value of the intra-
specific brain-body weight allometry was established at 0,50, a value very close to
that of Selacians and at the limit of variation of the Teleosteans.

The relative volumes of the main encephalic structures are interpreted and discus-

sed in comparison with other Teleostean species.

Chondrostéens, Holostéens et Brachioptérygiens forment ensemble
le groupe des Ganoides qui se situe, tant paléontologiquement que phylo-
génétiquement, dans la lignée prétéléostéenne. Un tel groupe n’a pas
manqué d’attirer ’attention des neuroanatomistes, dés la fin méme du
XIXéme gjdcle, et les études qui ont été réalisées ont résolu I’essentiel des
problémes d’interprétation de ’architecture encéphalique de ces poissons.
L’analyse quantitative des structures encéphaliques chez les Téléostéens,
que nous avons entreprise, nous a done conduits & envisager aussi ’étude
quantitative de ces formes ganoides.

(’est N. Goronowitseh [3] qui a fourni la premiere étude appro-
fondie de l’encéphale d’Acipenser ruthenus, espéce européenne confinée
aux eaux douces. F. Theunissen [17] y a ajouté quelques précisions sur
les noyaux des nerfs moteurs encéphaliques, tandis que Z. Grodzinski [4]
[6] étudiait irrigation encéphalique. Plus récemment, R. Nieuwenhuys
[9] [10] en a donné quelques images dans une étude plus générale sur le
prosencéphale des Actinoptérygiens. Les autres espéces du genre Acipenser
ou les autres Chondrostéens, ont été étudiés par J. B. Johnston [6—38],
qui a essentiellement travaillé sur Acipenser rubicundus, autre nom de
Despéce A. flavescens Rafinesque, de lest de I’Amérique du Nord, et
plus récemment par I. N. Sbikin [16], qui a consacré une courte note &
la morphologie externe de I’encéphale des Esturgeons européens amphi-
biotiques.

Les autres publications sur les Esturgeons concernent essentiellement
Phypophyse ou le systéme neurosécrétoire hypothalamo-hypophysaire et
ne seront donc pas citées ici. Les documents fournis par N. Goronowitsch
et par J. B. Johnston sur ’architecture de ’encéphale des Esturgeons sont
assez préeis pour nous éviter d’en reprendre ’étude chez A. ruthenus.
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MATERIEL ET METHODE

Les échanges culturels entre la France et la Roumanie ont permis & I'un d’entre nous,
au cours d’un bref séjour 4 Bucarest en octobre 1974, de participer a la péche d’un certain
nombre d’individus d’Acipenser ruthenus Linné 1758, dans le Danube (Fetesti). Les poids

somatiques (Ps.) ont été mesurés sur place, sur une balance

Tel.
fournie par les pécheurs, et dont la sensibilité explique les Tableau 1
Tel. valeurs arrondies de ces poids. Les poids encéphaliques (Pe) 5
ont été mesurés a Paris, apreés préparation des encéphales et Ps (en g) | Pe (en g)

hyp. correction, pour tenir compte de la diminution de poids due

{ 4 laction du liquide de Bouin utilisé comme fixateur. Le Ex.n°

:;irg,rléh~ Encéphale & Acipe tableau 1 fournit ces valeurs pour les 9 exemplaires récol- 850 0.613
uthenu. ; 6 fixés. :

$ N vues dopsgytes et fixé 90 0,236

1 600 0,672
2
3
4
et ventrale, Les fig. 1 et 2 fournissent les aspects dorsal, ventral 5 ) 0,223
6
7
8
9

720 0,805 .

t. m.

t..m.

et latéral de I'encéphale d’Acipenser ruthenus, ainsi qu’une 210 0,533
reconstitution du plan sagittal médian. Pour les raisons ex- 45 0,185
b posées ci-dessus, nous ne croyons pas utile de décrire ces 1200 0,895
illustrations. 920 0,723
RESULTATS
Relations pondérales encéphalo-somatiques
@ Al ey Les valeurs du tableau 1 nous ont permis de tracer le graphique

de la fig. 3, qui fournit, en doubles coordonnées logarithmiques, la
position des 9 exemplaires mesurés. L’étude de la corrélation corres-
pondante fournit un coefficient r = 0,9746 et un coefficient d’allométrie
(mesuré par I’axe majeur réduit) a = 0,501. Cette derniére valeur se situe
dans les limites de variation calculées par 'un d’entre nous chez les
Téléostéens (0,42 a, 0,50) (J. M. Ridet [13]).

Cette valeur du coefficient d’allométrie de croissance de I’encéphale
devra étre vérifiée par celles qu’on pourra déterminer & partir d’autres
espéces de Chondrostéens. Actuellement, elle §’inscrit & une place qui
semble logique entre les Sélaciens (valeur moyenne : 0,50. Cf R. Bauchot,
R. Platel, J. M. Ridet [2]) et les Téléostéens (valeur moyenne : 0,46),
mais bien au-dessus des Amphibiens Urodeéles (valeur moyenne: 0,44,
Cf M. Thireau [18]), des Reptiles Sauriens (valeur moyenne : 0,43. Cf
R. Platel [12]), des Oiseaux (valeur moyenne: 0,365. Cf R. Platel, R.
Bauchot et C. Delfini [11]), ou des Mammiféres Insectivores (valeur
moyenne : 0,23. Cf R. Bauchot et H. Stephan [1]). Des études analogues
chez les Holostéens ou les Polyptéres permettraient de vérifier cette
tendance a la diminution du coefficient d’allométrie de croissance encé-
phalique quand on va des Vertébrés primitifs vers les Vertébrés évolués.

Le plus gros exemplaire d’Acipenser ruthenus récolté peése 1200 g
Tel. environ. L’espéce peut atteindre des poids bien supérieurs et certains

hyp. . 1em ' individus dépassent 5 000 g. A partir de la formule :

‘ cervelet ; hab., : hah : :
e . Pe =2 9¢7 Pahii=

ventricule ; Tel, ; ¢4 $
ventricules, el : télencéphale ; t.m, i boig

Fig. 2,. Encé
s phale d’Acipen-
ser rullzfznus en vue latéralléegt
Teconstitution dy Dlan sagitta]
n.

média

: ; S AUX F
thalamus ; m.e. : moele épiniere ; g.q. - IGURES 1et2

-¢ b.o.: bulbe olfactif; ¢
mésencépha]ique; v.C.: valvule cérgp sinc’

sac dorsal ; t.c, : toile choroidi
rsal ; t.c. : oroidien: éme
elleuse ; IT 3 X nerfy criniens 181(11;3,44'
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fournie par la corrélation ci-dessus, nous avons calculé ce que serait le
oids encéphalique d’un individu de 4 500 g. Le calcul fournit la valeur
Pe = 1,824 g. Cette couple de valeur 4 500/1,824 nous a alors servi
situer 1’espéce Acipenser ruthenus par rapport au polygone de distribution
des Poissons Téléostéens (fig. 4). La valeur 4 500/1,824 est figurée par
une étoile. On constate que cette espéce d’Esturgeon se situe en dessous
de la droite d’équilibre de 1’ensemble des Téléostéens, mais quelle est
loin de figurer parmi les espéces les plus primitives. La valeur a — 0,669
du coefficient d’allométrie de filiation encéphalique provient de ’étude
de 118 especes de Téléostéens, tant européennes que réunionnaises
(J. M. Ridet, P. Gueze, R. Platel et R. Bauchot [14]).

Volume des principales subdivisions encéphaliques

Nous avons utilisé le plus gros de nos exemplaires (N° 8) pour faire
Panalyse volumétrique des principales subdivisions encéphaliques. Ce
choix est dicté par le souci de se rapprocher le plus possible de I’architec-

1000 ¢ ture de l'adulte, car ’on sait que les taux de croissance ontogénétique

peuvent varier dans des proportions assez importantes d’une formation
encéphalique & l’autre. Sil’on admet que ’exemplaire N° 8 (Ps = 1 200 g)

. est un adulte, dont ’essentiel de la différenciation encéphalique est
* effectué, notre choix est alors parfaitement justifié.

Irencéphale a un poids frais de 0,895 g, ce qui correspond & un
volume frais de 859,42 mm3. Apreés inclusion, I’encéphale a été coupé
& une épaisseur de 20 pm puis coloré au violet de crésyl. Nous avons
alors photographié 50 niveaux, équidistants de 0,68 mm, pour couvrir
I’ensemble de I’encéphale, puis reconstitué le volume sur coupe par la
méthode des pesées; ce dernier est de 388,806 mm?, ce qui correspond
a un coefficient de rétraction de 2,21 voisin de ceux qui ont été calculds
chez les autres vertébrés,

Ce volume sur coupe, rapporté & I’état frais, comporte 11,536 mm?
de substance qui appartient & la moelle épiniére (soif 1,349%,) et 173,003 mm?
de structures diverses (portions proximales des nerfs craniens, portions
de pie-mére restées sur place lors de la dissection, ete.... soit 20,13%),
Si bien que les structures purement encéphaliques ne mesurent plus que
674,722 mm?® 1, De cette derniére valeur, il faut encore soustraire le volume
des ventricules, qui est particulidrement important chez les Esturgeons
par suite de la grande taille du sac dorsal, qu’il est trés difficile de déli-
miter, sinon arbitrairement, des ventricules proprement dits. Ce volume
«ventricules + sac dorsal » atteint 237,973 mm3, soit 35,27% du volume
encéphalique proprement dit. Le volume de tissu nerveux n’est donec
plus que de 436,749 mm?, et c’est sur cette valeur qu’ont été établis les
pourcentages qui figurent dans le tableau 2. Nous avons fait figurer, sur
ce méme tableau, pour d’éventuelles comparaisons, les pourcentages
établis strictement de la méme fagon sur trois espéces de Téléostéens des
eaux frangaises: la Truite, Salmo gairdneri, la Carpe, Cyprinus carpio,

1 C’est pour cette raison que nous n’avons pas analysé I’indice d’encéphalisation de cette
espéce. Nous en attendons confirmation a partir d’'un matériel complémentaire.

3 — c. 447
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Tableau 2

Acipenser ruthenus

Structure
. Nombre Salmo | Cyprinus
encéphal. de Volu_me Volume | Volume Volume \Illgllilrrlrlli
niveaux frais % % % %
1
Télenc
T 13 83,956
Hémisph. / ! 19,22 12,37
Bulbes olf. . 40,855 10,61 | 10,12 13,3;) L
Diencéphale ! 27,001 8,61 2,26 419 i L
Tractus opt. J S8,512 7,70 14,11 9,48 oooR
Toit optique 5 3,470 0,794 2’72 0.9 1298
Métencéphale ; 2,465 5,60 23,10 s I
Cervelet ?g 116;075 26,80 24,65 3?’22 O
Valvule 88,727 20,32 | 2170 14,69 T
Tronc céréb. i 28,248 6,48 2,95 16,7 1008
Ltbi, ik 27 174,271 39,90 22,09 38, : 260
Tronc s.s. | 15 13,516 3,09 & 13”272 e
27 160,755 36,81 | 2200 s ]
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_ arquables que 1’0 ir
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)
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— enfin le trone cérébral i
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7

la position systématique de ces poissons: I'Esturgeon, espéce prétéléo-
gtéenne, a un tronc cérébral bien plus volumineux relativement que
celui de la Truite ou de la Carpe, especes malacoptérygiennes, lequel est
3 son tour bien plus volumineux que celui de la Vieille, espéce acantho-

ptérygienne.
CONCLUSIONS

Trallométrie pondérale encéphalo-somatique interspécifique chez
Acipenser ruthenus est de 0,50, valeur trés proche de celle des Sélaciens
et & la limite de variation des Téléostéens. Par rapport aux autres Poissons
osseux, cette espece se situe en dessous de la droite d’équilibre interspé-
cifique, sans étre pour autant parmi les moins encéphalisées.

L’analyse des volumes relatifs de diverses structures encéphaliques
et leur comparaison avec les volumes chez la Truite, la Carpe et la Vieille,
montrent un bon accord général entre les valeurs obtenues et ce que
I’on sait de la biologie de cette espece: elle est microptique, macro-
somatique, pourvue de barbillons gustatifs et vraisemblablement assez
mobile dans son milieu. Les volumes relatifs des hémispheéres cérébraux
et du tronc cérébral sont dans des proportions conformes & la place
qu’assigne la systématique a ces diverses especes.
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DEVELOPMENT OF THE FOETAL MEMBRANES IN THE
INDIAN LEAF-NOSED BAT, HIPPOSIDEROS FULVUS
FULVUS (GRAY)

II. MORPHOGENESIS OF THE FOETAL MEMBRANES
AND PLACENTATION

BY
A. GOPALAKRISHNA and K. B. KARIM

The development of the yolk sac, allantois and the histogenesis of the placenta
of Hipposideros fulvus fulvus are described. While the yolk sac is large and forms
an extensive chorio-vitelline placenta during early stages of development, the
yolk-sac splanchnopleure becomes separated from the chorion during advanced
stages, and undergoes collapse and folding accompanied by a hypertrophy of the
endodermal cells resulting in its assuming a gland-like appearance with the lumen
reduced to streak-like spaces during the final stages of gestation.

The allantoic vesicle is large until mid-pregnancy but becomes obliterated during
the final stages of gestation. A narrow allantoic duct, however, remains in the

umbilical cord.

The final allantoic placenta is mesometrially located, double discoidal, labyrinthine
and vasodichorial. A conical accessory haemochorial placenta is present in the
gap between the two placental discs near the maternal border of the placenta.

The early development, implantation of the blastocyst and the
development of the embryo and the extra-embryonic structures until
the embryo of Hipposideros fulvus fulvus reaches the neural groove stage
of development were described by one of the present authors (Karim,
in press) in the first part of this series of papers. The author also reviewed
the literature on the embryology of the bats belonging to the family
Hipposideridae and described the material and methods employed in
these studies. The present paper embodies the development of the foetal
membranes and placentation in this bat.

OBSERVATIONS

1. Stage of free allantoic diverticulum

Figures 5 and 6 illustrate the arrangement of the foetal membranes
at an early stage of development of the allantois, which has not yet
established contact with the placenta but lies as a free diverticulum with
an enlarged vesicle at its extremity. The allantoic duct and the vesicle
are lined by a distinet squamous epithelium. The amnion occurs as a thin
bilaminar membrane bounding a large amniotic cavity. Although the
placenta appears to be present on all the sides of the uterus in the figures,
the examination of the entire series of sections reveals that the placenta
i actually in the form of a spherical cup with a thick base on the meso-
metrial side, progressively thinning sides on the lateral sides of the uterus

REV. ROUM. BIOL. — BIOL. ANIM., TOME 20, No 4, p. 257 —267, BUCAREST, 1975
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and the mouth of the cup ¢
I8 no placenta on the antime
abembryonic nonvascular segment of the yolk-sac
the uterine endometrium, the uterine epithelium
the region at an earlier stage of Pregnancy,

The placenta can bhe recognized into two kinds :
blacenta on the mesometrial aspect of the uterus (that is, t
blacental cup), and the chorio-vitelline Placenta in the rest
of the placental cup where the Vascularized yolk-sac wall
With the placenta (fig. 7). The histological structure of the Placenta is
similar to what wag noticed during the neura] groove stage of development
Karim, in press). The placenta, Consists near its foeta] border of nume-
rous placental tubules, each of which ig composed of a centra] matern-

al blood capillary with hypertrophied endothelial lining  surroundeq
by a layer of syncytiotrophoblast and g layer of cytotrophoblast. In the
deeper regiops of the placenta there I8 a continuous mantle of syncytio-

wall is in contact with
having been lost from

he base of the
of the regiong
IS in contact

2. Early limh~hud stage

The foetus has developed one pair of limb-buds, The general arrange-
ment of the foetal membranes at thig stage of development ig given
in figures 1 and 8. The amnion is a uniformly thin bilaminar membrane

enveloping the foetus, and is closely adherent to the allantois at sever-
al places.

-—!—mes

Fig. 1. — Semischematic drawing to
illustrate the arrangement of the
foetal membranes at the early limb-
-bud stage of development of the
embryo. all, pl, allantoic placenta ;
all. v, allantoic vesicle ; am, amnion ;
ch-v. pl, chorio-vitelline placenta sexo,
exocoelom ; mes, mesometrium ; ¢,
om, trilaminar omphalopleure.

the chorionjc ¥
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's in sections as a roughly (;rescentlc
o e ahen gndoi?é) z?lll'sfafélesigt the antimesometrial anl(lila:a_,
b T ?Pe{fntlfg uterus. The entire yolk-sac wall 1St‘:}38(f3rom
pa’rtzioffgéerﬁ)tfeﬁltgg V(;)lk sac on the erribryo%i(l}ergitio;dgsr rieaﬁa(fglls e
e i ' i xocoelom. ; e
Elz: o h‘ils lfli(:fl’glénfrtiesggﬁfgnt and in the reg}ontgf x?hz?r gl;((;l{i;_
e i cubtm oa:Ja the lateral sides of the uterus, while & ey
i placgnn?bryonie segment where there is no placenta. BRI
O . i rries foetal vessels to the placenta Oriar‘oe e
e Cametrial side of the uterus, and has a Thgallantoic
L t h% ;nflsfivise at the foetal border of the placenti. I
e h]?;;%lzand 2bfoetajl blood vessels have entered the ho
mesenc d foet ﬂ.
eytotrophoblastic E’lul;centa can be recognized at this stag}f, }vh_eali:a}icl)é (1)(12
e oo (0 pthe lateral sides of the uterus, an@ th%[ ¢ ofl }D(})l glntolc
L placen;c % tE) lEhe mesometrial side and the meswyl side 01; Rl
placen‘qa o pa&;i : ntal difference between the chor%o-allan 01§ I;n Yl
There is & fufl ?iizlglline placenta. While the allantoic mes.en(;hz o0
i Cth llonssels actually enter the placental complex 11;l bl g
foﬁti{tgg (1))13;;13&, the vitelline vessels do EOt' ent%; 11011111?31)3;26111;& Ly
g b the chorio-vit : (
ie* r%ma{ionv?;lfillllz fgf;génlzzr%e;eso fnot reach the structural complexity
i '(‘rzle(()inby the chorio-allantoic pla'centav. o) il
- i ically the major portions of the plagen i on
HI‘S‘tOIOgICi 1 tubules” hanging from the ut-ermg wall ( Ig*;,ted_ i;h;m
e PIELCfml ab'de the placental tubules are more W}d{%l}f sepai1 el
e mesome‘t_lla' SlaJndl allantoic mesenchyme anq capillaries i}?us i
e reglons’l' cent to the allantoic stalk lie in the space B e
T ¥ Jla ide of the uterus. The cytotrophoblashc'vﬂ’1 ail it
ol meSOlnetl‘lﬁttS;O the maternal border of the syncytiotrop 1?1 e
g eXten'd 'a lntlzohsin strip of the syncytiotrophoblast at 1};01;6 £ia5ﬂ1ar3;
o albtubule (fig. 11) consists of a central maternal r 00 Hsnall
E?Jch placen?& hied endo?ohelial cells surrounded by two. lz.q e‘zrsnudei s
;)Vllﬂfc hy%??rlorﬁarlesyncytiotrophoblast with li%hjoly stagllié?egi iy Wy
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appare s of |
" S'ym}'u'(’:i[flo‘p ]fl;;ulure of this stage of development 1:1113;1}?: ri(:;(?
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3. Late limh-huq stage

The foetus hag developed two pair

of
the fpeta{ membraneg dl_uring this stage is illustrated in

wall of the allantoic vesicle in many places

Fig. 2, Semischemati rawi

illustrate the general a?fal?éslgéll:% t(;

tlhe foetal membranes at the la'g

limb-bud stage of development of the

embryo. 4, placental gap; y-s ce

yolk-sac cavity. Other labe,llinc'a;
in figure 1, )

\\\ tri-om
\"_ N 3
SN

Exocoel
elom has extended to the region where the chorio-vitelline

e oTat previous stage, C‘onsequently the vagcul
n 7 5
b Hence, Tl ch(){*io Vsac 18 separated _from its contact with thtl;

dermal cells form ay i “Positive materia]

investm : 1al. The mego-
surface of the splanchnopleureent TR

The placenta, which i iy
. is

The allantois hag Spread f.ebn-ew]}jt T
¢up and containg an extensive
surrounds the amniotic cavit

C

change : revi
g¢ over the previous stage. The Placental tubuleg have undergone

S of limb-buds, The gy
fig‘urela;agl ag,ggligl’l‘he endothelial cells of the maternal capillary in the tubule have hyper-

contact with the vascularized foetajtrophied and contain darkly staining spherical nuclei. A thick zone of
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pranching and the branches of adjacent tubules have become anastomosed
(fig. 13) resulting in the establishment of the labyrinthine placenta.

eosinophilic cytoplasm belonging to the syncytiotrophoblast surrounds
the endothelium (fig. 14). In sections stained by PAS proecedure a dark
scarlet nonfibrous membrane (fig. 15) appears to be present in the middle
of this zone of cytoplasm. A layer of cytotrophoblast surrounds the
syncytiotrophoblast. The intertubular regions are occupied by allantoic
mesenchyme and foetal blood capillaries.

The junctional zone is intensely PAS-positive. The entire zone is
loose and spongy and tears off easily during the fixing and staining

procedures.

4. Mid-pregnancy

The general arrangement of the foetal membranes at this stage of
development is illustrated in figure 3. The foetus has considerably enlarged,
and occupies the major volume of the gestation sac. Exocoelom has
extended into the yolk-sac wall on all the sides so that the yolk-sac splan-
chnopleure has become completely separated from the chorion. The
richly vascularized yolk-sac splanchnopleure has undergone further
collapse and lies as a partly shrivelled structure between the amnion and
the placenta. The endodermal lining (fig. 16) of the yolk sac has been

- thrown into numerous folds, and the cells are cubical to columnar, each

containing a large centrally placed vesicular nucleus with darkly staining
chromatin granules (fig. 17). The mesodermal investment does not exhibit
any change over that in the previous stage.

The allantoic vesicle is large and almost completely surrounds
the amniotic cavity except for a small region on the antimesometrial side.
The foetal wall of the allantoic vesicle, that is, the wall adjacent to the
amnion, is closely adherent to the amnion in several places so that a
vascular amnio-allantoic membrane is formed. However, the amnion
lies as a thin bilaminar membrane in other regions where the yolk sac
intervenes between the amnion and the allantoic vesicle.

Histologically, the chorio-allantoic placenta has become more
compact so that the intertubular areas in the placenta have become re-
duced. The placenta is still cup-shaped and is distinetly double discoidal,
but the placental tubules are in the process of destruction at the margin
of the cup where the cytotrophoblast has lost its cell boundaries, and
along with the syncytiotrophoblast, occurs as large masses of cytoplasm
in which numerous pyecnotic nuclei lie scattered irregularly (Fig. 18).
The cup-shaped chorio-allantoic placenta is progressively converted into
a discoid structure on the mesometrial side. The placenta consists of a
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have the same structure as in the revious stage of development,

The deciduo-placental junction is Iooge and spongy.

-—Lmes

yolk-sac splanchnopleure,
belling as in figure 2,

5. Full term

Figure 4 illustrates the general topography of the foetal membraneg

Fig. 3. — Semischematic representa,
tion of the arrangement of the foetgl

g f

i he general topography o

liats o mid-PI‘egnanc%tﬁ.s, sfl'g: t?(;gtatl megmbranes at full term.
er la:

dodermal cells impart to it a gland-like appearance. The yolk sac is
inch(l)y vascularized.

lig. 4. — Semischematic drawing illu-

1cc. pl, accessory placer}tag y. s, yolk
sac. Other labels as in figure 3.

is i g ncavo-convex
The chorio-allantoic placenta is in the form of a conce

. . ot -b d Q | v

y b he maternal side is
i rojecting i he placental gap ﬁgm t L e
at full term. The foetus has undergone enormous enlargement and almogtthe dise and plp]ectn}g éﬁtfé ;[v ]:Bi clh % referr%d S de_sgﬁl?
completely fills the gestation sac. The long bones of the foetus are in thea conical bulb-hke? stlu(jh éenta; e e e
brocess of ossification and the petagia have been completely formed,tion as the accessory ple

The foetus ig enclosed in a thin bilaminar amnion which is closel

i ig allantoic vesicle is com-
y adherent stained triangle in stained sections (fig. 21). The allantoic v

i t remains in the
iter small endodermal allantoic duc
to the body of the foetus ang the allanto-chorion on the entire foetal surfacefblétely obliterated, but a small e

of the placenta.

ieties the foetal
umbilical cord which is inserted between the two moieties at

ta.
The yolk sac lies adjacent to the chorio-allantoic placenta on the border of the placen

mesometrial side of the uterus, and itg lumen is con
due to the collapse and intenge folding of the yolk-

ider ; iibar . cental tubules which
.udeaabl;}r1 1ed1uced posed of numerous branching and interconnected placen
sac splanchnopleure

Histologically the two main moieties of the placental disc are co

secretion. The endodermal cells of the yolk sac have undergone enormous
hypertrophy and have become columnar, Large vacuoles are present
in the cytoplasm at the bases of the cells, and these seem to have pushed
the nuclei towards the distal regions of the cells (fig. 20). In many cells
the nuclei are distorted and Pycnotic. The apices of many of the endo-
dermal cells have become ruptured, and the cytoplasm of these cells seems
to have oozed out into the yolk-sac lumen along with the secretory ma-
terial. The mesoderma] cells form an investment of fusiform cells with
darkly staining flat nuclei on the exocoelomic surface of the splanchno-

i i i he walls of the placental
o Capi%}:il?:sagﬁf: 1%%?01?13231‘126 ;nsg)opgy al)laeal’}?n?e tw;?leg%
b The%elc Crriga: nification (fig. 22). The distinctive ¢ alaluc enta
I e Oﬁvowev%}r be noticed at the foe‘tavl margin of th?;ali gggmeé
%}fetgl?(lll(l)zigﬁa{ll, cells of t’he maternal capillaries in tlge )Il)allestfsn L
have become sparse and depleted oflmo(,)gft &fetl:; ;gft ];)éliﬁm .are not’iced
?tained SeCtio’? S1 %Eouf&‘lVlechéﬁi’fgl’e;:i)l.lli e‘éhick homogeneous‘ zonfa ofdeys};)(;
;Iié:}tf vgii?lieﬁ’izglllal'ly distributed lightly stfailglrzg Sr‘{lrll(;l‘?;i sgl; I())Egb fasﬁjc
Ihafoernal endothelium. This is remnant of t yney
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nuclei which are arranged more or less in TOWS

It was mentioned earlier that a i
. conical accesso , jec
into the placental gap from the maternal border o£ %Ega;?gsgnf;m&‘cf

the cells of the maternal endothelial 1ini
: ial lining have disappea
lrlr;%sé; a(iidtggsanpl;cé;;egf ;oﬁg sgncfytiom]‘;)phoblast and thgp(fyggg:os}}gﬁlﬁlhaef
' j , & € Iew which are left ha i
bits on their way to degeneration. Hence the tubule‘sreagll;%];;ntlc? tl?e scrgﬁ

A characteristic feature of the hij
: : I istology of the ri ‘
Jzﬁ@t)oszﬁeros Julvus fulvus is the bresence of numermfllspetrI())lajl(f(oaﬁ%L tq'
§ cells near the maternal border of the Placenta [16]. The = t el
re mostly mononucleate, but a few contain two to four liuclei Flamt oo

DISCUSSION

YOLK SAC

The development of the i
T . yolk sac displays tw in tr i '
lt))iai;snil_ 1(113{1-,1‘(?1'6 igzﬁbryonlc segr;ent of the yollz sac ?eﬁiﬁs t;i?frfa;%ngll;
Vi : mar as m Desmodus rotundus X i
ilga(f;;l;zgm[z;i){ [1M]é Gflossophlaga soricina soricina [142%&11@12?1)86@&{93%;9@%(0)5%2
‘ J gaaerma tyra lyra [9] [18], and the ves ilioni ‘
[81 [11] :[21] [22] [24] [29]. In N octilioflidae [1], Plf;ﬁ%ii%%it?g;z

tilionidae the abembryonic wall of

‘ ! . the yolk sac r i i

(131(; Iir;l};(i (Ejg;lsst:ﬁ;rggeame lgrg(lan. (ii) The yolk-sac splzlﬁgﬁigfggz g)lgeltl)%rllnef
ed, and the endodermal cells and somet]

dermal elements algo undergo hypertrophy, thereby giviz?glﬁ,u;s ;ﬁ&fimlalslge

appearance. The yolk sac changes itg iti i
) ! position a I
lie adjacent to the placental disec — a location vcrrl}(liic]lllltilsm ggﬁgiggﬁfsﬁ

one it occupied during the earljer stages of development. Whereag the

yolk-sac Iumen persists as small streaks in some microchiropteran bats

such as  Rhinopoma Finnear; [10] [26], Taphozous longimanus [10]
o )

Hipposideros bicolor pallidus [107], and Rhinolophus rouws [2], the yolk
)

Sac undergoes complete collapse loosin
: ! g its lumen and becom
into a solid, vascular gland-like structure in all Megachiropteiz 0&12361[‘3%(}

[20] [25] [31], and in Tadarida brasiliensis cynocephala [27] among

Microchiroptera,
In Hipposideros Sulvus fulvus the yolk-sac splanchnopleure is com-

pletely separated from the chorion, and ig thrown into numeroug folds

PLATE I
Figs 5 and 6. — Sections passing through two different regions of the uterus
containing an embryo at the free allantoic diverticulum stage. Arrow points

towards the mesometrium. Note the free allantoic diverticulum (arrow head)
with a large vesicle. x 22.
Fig. 7. — Part of the chorio-vitelline placenta at the free allantoic diverticulum
stage. Note the presence of numerous maternal blood capillaries with enlarged
endothelial cells. The placental tubules are distinct near the foetal border of
the placenta. x 120.
Fig. 8. — Transverse section of the uterus containing an embryo at the early
limb-bud stage of development. Arrow points towards the mesometrium. all. v,
allantoic vesicle; y-s. ¢, yolk-sac cavity. x 22.
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PLATE II

Fig. 9. — Part of the placenta near the mesometrial side of the uterus at
the early limb-bud stage. Note the break down of the placental tubules and
large spaces ( x ) into which maternal blood has extravasated and is surrounded
by a layer of cytotrophoblast. % 140,
Fig. 10. — Part of the chorio-allantoic placenta at the early limb-bud stage,
X 140,
Fig. 11, — Enlarged placental tubule at early limb-bud stage. Note the
bresence of a central maternal blood capillary with hypertrophied endothelial
cells with darkly staining nuclei surrounded by an inner layer of syncytio-
trophoblast (arrow) and an outer layer of cytotrophoblast (arrow head)
in the placental tubule. X 450.

Fig. 12. — Transverse section of the uterus containing an embryo at the
late limb-bud stage of development. Arrow points towards the mesometrium,
The arrow head points towards the folded volk-sac splanchnopleure. x 16,

PLATE 111

Fi = b he chorio-allantoic placenta at the latg !lmb—bud stage
Sfl ggleif?;iopll}i;?tt (())ff tthe embryo. Note thle4(1)a])yrinthlne condition of the pla-
centa. X :

in figur Note the

i . — Enlarged part of a placental tubule show1-1 11~1 figure 137. i\ ot ¢

E;igc.kl;lon(e of eosginopl:;lilic cytoplasm (arrow) belonging ’1‘5;) tlﬁv? ilacé ;Lrlgtrgf

phoblast surrounding the endothelium '(aI:I'O\V head). he y

trophoblast are also d]stlnct: X 480. s B b

Fig. 15. — Part of a placental tubule (PAS staining) at late 11;;30- ge.

Arrow points towards the inte:rstltlal membrane. fﬁds of e e
Fig. 16. — Part of the yolk sac at m}d-pregnancy. Many O‘it Aate A
dermal lining (arrow) project into th.e yolk-sac cavity. "




PLATE IV

Fig. 17. — Enlarged part of the yolk-sac wall shown in figure 16. Note the
cubical to columnar endodermal cells (arrow head) and the fusiform meso-
dermal cells (arrow) forming an investment. x 460.
Fig. 18. — Part of the margin of the placental cup at mid-pregnancy
showing the placental tubules in the process of destruction. x 120.
Fig. 19. — Part of the yolk sac at full term. The splanchnopleure has
collapsed so that the yolk-sac cavity is reduced to small spaces (arrow)..
X 140.
Fig. 20. — Part of the yolk-sac wall at full term enlarged. Note the pre-
sence of large vacuoles at the bases of the columnar endodermal cells,
The nuclei are placed distally, and many of them are pycnotic and dis-
torted in shape. X 460.
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PLATE V

“ig. 21. — Parl of the chorio-allantoic placcnti} at Iu}l term. Nolg the
:)llgselzlit of the accessory placenta (ace. pl.) projecting into the gap in the
b io 80.1 t t term. The placental
g — Part of the chorio-allantoic placenta at term. ‘The placenta
‘51]115)1112(25 havlc 1en]arged in size and have become closely approximated, giving
the placenta a spongy appearance. X 80._ F—
Fig. 23. — A placental tubule at term (Haemathyhn-eosm staining) flt()ll}
the.foetal border of the placenta. The endothelial cells (arrow lleagl) [ tlc
maternal vessel (m.v) have become sparse and deplete.d o‘f mostloft he cy 0)
plasm. Note the presence of an inner laye}' of syncytlot.loph‘o‘h asd.(auca\lre
and an outer layer of cytotrophoblast with dfu'k nuclei surrounding
placental tubule. f.v, foetal blopd capillary. X ?50. s
TFig. 24. — Placental tubule (PAS-staining) at te.rm. _l\ote th(ei (Iincs'(zl cﬁ
of a dark scarlet PAS-positive membrane (arrow) which lles‘ embeq‘e1 )\:'16;0
the thick zone of cytoplasm. f.v, foctal vessel; m.v, maternal vessel. 5
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ind undergoes partial collapse. While the endodermal cells undergo
mormous hypertrophy and become columnar during the final stages of
?estation the mesodermal elements of the yolk-sac wall do not show any
ippreciable change and form an investment of fusiform cells on the
xocoelomic surface. As gestation advances the free yolk sac is drawn
owards the placental disc so that the yolk sac finally lies near the foetal
mrface of the placental disc on the mesometrial side of the uterus. The

folk-sac lumen persists as streak-like spaces.

i
; Placentation

In all the bats so far studied the final placenta is discoidal but its

yosition varies in the different families, being mesometrial in the more
rimitive families and antimesometrial in the advanced ones. Molossidae
jppears to be. exceptional because the final placenta is mesometrial [27]
ilthough the family is recognized as an advanced one. In Emballonuridae
the mesometrial part of the placenta is converted into a haematoma [10]
32]. The placenta is located between the lateral and antimesometrial
ides in Noctilionidae [1]. Phyllostomatidae forms a specialized group
?ecaause the placenta is located on the fundic side of the simplex uterus
23] [34]
' The final allantoic placenta of Hipposideros fulvus fulvus is meso-
metrially located and is made up of two moieties due to the presence of
b deep cleft in the centre of the disc as in the other hipposiderid bats
jo far studied [10] [13] [15]. However, the placenta of Hipposideros
wlvus fulvus differs from the other hipposiderid bats so far described in
1aving an accessory haemochorial placental cone projecting into the
lacental gap from the maternal border of the placental dise.

The histogenesis of the placenta follows a pattern similar to that
leen in other bats with an endotheliochorial placenta. During the early
itages of development the syncytiotrophoblast forms a thick shell in
vhich maternal blood capillaries are present. Progressively the basal
;Yer of cytotrophoblast pushes into the syncytiotrophoblastic shell, at
irst in the form of solid columns of cells but which later become hollowed
yut into villi. The progressive expansion of these cytotrophoblastic villi
esult in the compression of the maternal vascular channels invested by
jyneytiotrophoblast into tubule-like structures, the ‘“placental tubules”
13]. At limb-bud stage each placental tubule is composed of a central
naternal blood capillary with a distinet lining of hypertrophied endo-
helial cells, a homogeneous PAS-positive membrane, a layer of syncy-
lotrophoblast, a layer of cytotrophoblast and foetal blood vessel wall.
[he tubules undergo intense branching and anastomosis leading to the
Stablishment of the labyrinthine placenta. After mid-pregnancy the
ndothelial cells lining the maternal blood vessel walls become progres-
ively attenuated until they become flat and lie scattered in a band of
Jytoplasm during the final stages of pregnancy. The syncytiotrophoblastic
ayer also becomes considerably attenuated in the ripe placenta. A patent
?AS-positive membrane — the interstitial membrane — [31] forms an
ntegral part of the placental barrier throughout gestation. Wimsatt [31]
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indicated that the material of the interstitial membrane may be derivw.
wholly, or in part, from the syncytiotrophoblast. Bjérkman and Wimggt.
[3] have shown that the interstitial membrane in the placenta of D16
modus rotundus murinus is never in direct contact with the lumen of tig
blood space, but is always covered over with a lining of cytoplasm whi9.

i§ continuous with the Syncytial trophoblast. They also observed that ] 20.

interstitial membrane has a dual origin, part of it being the remnant é;
the basement membrane of the maternal endothelium and part of it beilgs’
contributed by the trophoblast. Branca [4] and Gérard [7] interpretia4,
the layer of cytoplasm lining the inner swface of the maternal blog2s.
vessel wall in the placenta of Mindopterus schreiberss; as the cytoplasm 2%

remnant of the maternal endothelium. However, recent electron micyog

scopic studies by Enders and Wimsatt [6] on Myotis lueifugus Tucifugyag.
by Bjorkman and Wimsatt [3] on Desmodus rotundus murinus, and 30.

Stephens [28] on Tadarida brasiliensis cynocephala have revealed th 51

the endothelial lining is absent from these channels, and that the eyt 33

plasm of the syncytiotrophoblast passes through gaps in the interstiti

membrane and forms a continuous lining on the inner surface of th34.

interstitial membrane. Thus, a haemochorial condition is finally est:
blished in these bats.

The definitive placenta was described as endotheliochorial i
Rhinopoma kinneari [26], Taphozous longimanus [10], Noctilio labial
minor [17, Megaderma lyra lyra [10] [18], Rhinolophus rouwi (2], Hippl
stderos bicolor pallidus [13], Hipposideros speoris [15], and Scotophili
wroughtoni [10]. The placenta wag described as being haemochorial |
most of the vespertilionid bats [6] [11] [21] [24] [29], Tadarida bras
liensis cynocephala [27] [28], Desmodus rotundus murinus [3]. In Tadarid
brasiliensis cynocephala [27] [28] the syncytiotrophoblastic layer, and |
Pipistrellus ceylonicus chrysothriz [21] the cytotrophoblastic layer disaj
pears from the final placenta.

Since both syncytiotrophoblast and cytotrophoblast layers ai
present in the final placenta of Hipposideros fulvus Sulvus, the defin
tive placenta in this bat may be designated as vasodichorial on th
basis of the terminology suggested by Wislocki [33] for endotheliochoris
placenta and by Enders [5] for haemochorial placenta.
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LIPIDO-CAROTENOID METABOLISM IN SALMO
GAIRDNERI DURING EMBRYOGENESIS

BY

MATILDA JITARIU, ELENA CHERA, ECATERINA DUCA, GABRIELA LINCK,
PINCU ROTIMBERG and ISTVAN SZILAGYI

It was evidenced the main carotenoid pigments during Salmo gairdneri’s embryogenesis.
The metabolism of lipid substances during the same period was studied.
The participation of both substances in the development of the embryo was as-

certained.

Power sources and the sequence of their utilization in fish during
embryogenesis has been quite an interesting and most investigated pro-
blem [2] [10] [12—14]. As a matter of fact, the material best suited
for research has been the roe of salmonides. Nevertheless, the results
yielded by these fishes have failed to provide a definite answer to the
problem which, for that matter, remains still open.

We have pursued the metabolism of lipids along with the metabolism
of carotenoid substances, as it is common knowledge that these substances

form complexes with lipids.

MATERIAL AND METHOD

Roe freshly extracted in order to constitute the confrol, as well as roe taken from the
incubator at different intervals from the moment of fertilization were dried up between filter

“sheets. A portion of this roe served for the determination of total lipids and their fractions,

whereas another portion served for the analysis of carotenoid substances.

Total lipids and free fatty acids were determined according to the method presented
in [1], total and esterified cholesterol according to [15], phospholipids — to [8].

The material was previously weighed and the carotenoids extracted in light petroleum—
acetone (PE-Ac.) 3: 2. The extracts were kept at 4°C in the dark and in nitrogen atmosphere.

After passing the carotenoid through PE the extinction was read at 450 my. on the
Beckman D. B. spectrophotometer with a view to calculating the total carotenoid concen-
tration of the respective extract in pg/g tissue [3].

Pigment isolation was carried out by chromatography ona silicagel-celit column 3:1
(Silicagel Merck ; Celit B. ¥. Serva) and eluted with increasing concentrations of Ac.-PE.

Pigment purification was effected by thin-layer chromatography (TLC) [6] on 35 X 18
and 16 X 9 cm glass plates, 0.25 mm in depth.

The pigments were identified according to the mobility and colour on column and TLC
plates, by the following methods :

A reduction of the carbonyl group [7].

Determination of the epoxide group by colour reaction [5].
Absorption spectra in various solvents and the shape of absorption spectra.

REV. ROUM. BIOL. — BIOL. ANIM., TOME 20, NO 4, p. 260 —274, BUCAREST, 1975
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An estimation of the partition coefficient [9],
saponification,

An appreciation of the embryonary stage was made according to histological preparatioy

when the amount of pigments alloy

RESULTS AND DISCUSSIONS

In the fresh roe extracted in order to constitute the control, th
amount, of the total carotenoids is of 0.260 pg/g. After chromatographj
separation on silicagel-celit column, four pigmentary fractions are isolateg
namely, fractions I, IT, III, 1V,

At TLC, fractions I and IT evidenced a single pigment each, in sma]
amount, with Rf = 0.97, It seems to be B-carotene.

Fraction IIT iy eluted from the column in 309% Ac.-PE. It is tj
richest fraction as to carotenoid forms. At TLC, five pigments emerge,
IITA, showing on the plate a light-yellow colour with Rf = 0.99. In PJ
it has an absorption maximum of 474 —443 —420 mp. and in Benzene (Bzn)|
of 485-—-455—430 mp. The colour reaction is slightly positive. The al)
sorption maxima of both solvents as well as the colour reaction, poiny|
to the presence of taraxanthin.

IIIB hasa yellow-greenish colour, with Rf = 0.76 and an absorptio
maximum of 474 —446—425 my. in PE, and of 489—459—453 my. in Bzn
The partition coefficient after saponification becomes 80 % epiphaseous
pointing to a mono-alcohol, After the absorption maxima of the twi
solvents as well as the partition coefficient, we may assert that it j
a-cryptoxanthin,.

II1C has a red-orange colour ; after its dissolving in Ae. by decan:
tation there remains fixed on the alkalic paste [6] another pink pigment,
which dissolves only in acidulated Ac. with 5 % glacial acetic acid.

The pigment which dissolves in neutral Aec. has an absorption
maximum of 463 my. in PE, whose curve shape is symmetrical. The amount
of the pigment has been insufficient to allow a reduction. Colour reaction
is negative. The colour on the plate TLC, the curve shape and the ab-
sorption maximum point to a diketo—cavrotenoid, most likely cantaxanthin,

The pigment dissolved in acidulated Ac. provides an absorption
maximum of 468 my. in PE with a nice symmetrical curve, It is astaxanthin,

111D is yellow-coloured with Rf = 0.18 and an absorption maximum
of 477 —448—423 mp. in PE, and 487 —456 —42¢ my. in CH,Cl. The reac-
tion towards epoxide is negative. The partition coefficient is 86 % hypo-
phasic after saponification [9]. This one as well as the absorption maximum
of the two gsolvents point to the presence of lutein.

IITE is an orange pigment with Rf — 0.10 and an absorption
maximum of 455—440—4927 mp. i PE and of 492-—446—438 my. in
CH,Cl. Its amount being small, it was not possible to make any further
analyses for its identification.

Fraction IV is eluted from the column in 50 % Ac.-PE. At TLC,
it contains two pigments in small amount, with Rf = 0.47 and 0.07.

After 26 hours from fertilization, the total amount of carotenoid
drops. Upon chromatographing on silicagel-celit column, there emerge
an equal number of carotenoid fractions, but in reduced concentrations.
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SR 7 .ta;-
fraction ITI, cantaxanthin can no longer be evidenced, but as
From

thin, the most highly concentrated pigment in the whole fraction,
- xanvnin,

: id pig t is
does appear. ‘om incubation, the total carotenoid pigmen
Af;ﬁ %:?y (flggitiggﬂfﬂ remains 4 little more concentrated, at TLC
small.

ol TR rphion maximum
veyg neing a yellow-orange coloured pigment, with an absorptio
evide

474—438 mp in PE and a straw-yellow coloured pigment with an

b tion maximum of 472 —442 ~ 428 myp. in PE. Traces of astaxanthin
absorp

s . , jon IIT
" do still exist. The amount of the remaining pigments from fraction
bab . )

ir lysis.
is too small to allow their ana ys : 8
and I;Y:: lrstmg with the 11th day of fertilization, one can no;’}%e 'M‘l/ }nocllleﬁﬁg
i mgnt in fraction I, reaching a concentration of }(1).0 ameugé lfjaracter-
gfislt)zl%ay after fertilization. This pigment possesses the s
isti those of the control. o _
iy Oaai the 21st day of incubation, fraction IIL gets agamt rllch Xna;f?ﬁ(())lrls
thophyllic forms, being likewise much more con.centra (iac 'astgxanthin
xan OpthBi’n a-cryptoxanthin, lutein, cantaxanthin, a.nr _ s Gt
taraxaél anéW form is isolated having an absorp’mon mammurn A
ile L418 my, in PE and of 485—453—_—433@ 1:1%11 Btz_n. ﬂ’jm})l:v %(i%rsx zpl(l)lxide »
Vi ) f absorption maxima. Reaction a ] =
o initi ther new form is also the carotenoi
ive. It is not definitive. Another : e
ﬁ;%?ﬁlgvgn ab;orption maximum of f; 461 _iétgo;rrlrg érfl 1;?]0 a_n&gfﬁ Tl
in Bzn. Reduction turns it into 1 e
fl115813][3)1“1111rl is Znmonohydrowy-ketocarotene. The remaining pigments from
]fractiohs IIT and IV were in very small amgunt. o1l ae
When hatching occurs (30 days later), fraction II];s I ]100 01‘11%0 i?)II)l e
f which one is violazanthin, identified according to the abs '}]; koL L
:(r)num of 472 —442 ~ 419 my in PE andd483—4i5—4igi£ngxist 4 d.osing
. 3 it i
ide test is positive. Taraxanthin and « cr‘n‘) oxant} i
Zﬁ(ﬁi‘zs eivherg)as cantaxanthin can no lon%ex be evidenced and as
) { . : i
hin is present in a rather small amount. ‘ o
i Jlﬁf’r;ctifn IV contains three pigmentary forms with 3a~n abs?;ll)%cﬁn
maximum of ~ 474—440 mp; 465—385 mp and 469 —435 mypy :
Their small amount did not allow further analyses. o S
At the same time, analyses performed on the tota-ll hg‘n wifh s
various forms point to the onset of thpn’ metabolflsirll a %nz.{l i
start of fertilization. The total lipid (fig. 1) was followe g pto i
with the control and up to the egg which contains larvae %eahys holipidé
It was found to be gradually congurﬁeil {[n t%u(aﬁfgor;l)l \(/)Ve% r(e) 111)013 -
i fatty acids (fig. 5), and cholestero .3). W 10% going
‘(uf)lgr.nze)r’lt(;f)rflr‘gﬁe trisglycerides, Wh’ich were Wo_rke'd upon w&‘luhr aglu ’é]rﬁ)llns 01[)261]
method. Our results confirm the general findings of o tp e
[10] [lé—léi-]. ‘We should like to stress that the consumgol(())/nas B U
Salmo gairdneri studied by usZD is sma%ler (20(11%;1)1 l’glgilsl ’(73 (())n_sum I())tion, i
i ‘e [2] and that it is not a ¢ nsumy :
]ianzoelrlgiﬂzaézlrlllte ogle] (giifigs 2 — b). The amount of total lipids Htl tﬁ%lifgég;)
I8 three times larger than in Cyprinus carpio (d@ta not fye ogditions : )
Which might prove to be the result of its adaptation to life ¢
the fish basin.
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Figures 2 and 4 exemplify that phospholipids and esterified choles-
terol are involved in the start of embryogenesis, together with carotenoids
(fig. 6), demonstrating that both complexes : caroteno-phospholipids and
caroteno-cholesterol are involved in the biochemical process brought
about by embryogenesis. At the settling of ‘“blastula” (three days’ incu-
bation) there occur the lowest carotenoid values and a significant increase
of fatty acids (fig. 5).

The embryo with 56 somites (17 days’ incubation) is characterized
by the highest concentration of free fatty acids and phospholipids during
the whole embryogenetic period studied by wus, which coincides with
a slightly significant increase of carotenoids. Yamagami and Mohri [16]
point to the fact that 18 days after fertilization in the egg of Salmo irideus
an important change, due to the reduction of lecitin and emergence of
lysolecitin, has been noticed. The authors do not mention, however,
whether this discovery coincides with the quantitative growth of phos-
pholipids.

At the moment of hatching (30 days) the value of all lipid forms
is significantly lower than the initial value in non-fecundated egg, thereby
clearly demonstrating that they participate as an energetical source in
the process of embryogenesis, not only at a certain stage of the embryonic
development, but also throughout the whole period until hatching.

The behaviour of the carotenoids is rather peculiar in the initial
stage (non-fecundated ovule) yet is shows a significantly high value at
the moment of hatching (fig. 6). If we relate the value of total carotenoids,
which is 0.173 pg/g three days after fertilization, to that of 0.294 pg/g
presented after 30 days, when the larva hatches, we discover that the
significance of carotenoid increase is p > 0.001.

For the time being we are not in a position to explain this fact.
We can merely state the possibility of the egg to remake this kind of
molecules, well known as excellent donors and acceptors of electrons [11]
and serving at the same time as substratums for catabolic processes [4],
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THE KARYOTYPE OF URODELE AMPHIBIAN
TRITURUS MONTANDONI

BY

CORNELIA GEORMANEANU

The chromosomal analysis (the karyotype and the idiogram) was carried out in
Triturus montandoni species, endemically disseminated throughout the Eastern
Carpathian Mountains of Romania. The metaphases of testis obtained from
ten adult males of this species were studied. The diploid chromosomes complement
is2n = 24 (n = 12). The majority of the chromosomes are metacentric. The constant
inequality of the homologues from the 8th pair and the small size of the chro-
mosomes in the 12th pair were observed. The secondary constrictions were
often seen on the various chromosomes. The bivalents of the spermatocytes in
metaphase I are ring-like with terminal or subterminal chiasmata. In some of the
metaphases Ia pair of univalents is also present. In metaphase IT the 12 chromo-
somes, very contracted, have their chromatides still united by the centromere.

Triturus montandoni, an urodele amphibian from the Salamandridae

family, lives in the Carpathian Mountains of Romania, between 700 and

1900 m altitude. It is also mentioned in Poland, Czechoslovakia (the
Tatra Mountains), and Hungary (Kormobanya). It does not form geo-
‘graphic races, achieving a so-called ‘“Carpathian endemicity”’.

T T

MATERIAL AND METHOD

The ten adult males of the 7'rifurus montandoni that have been analysed were collect-
ed between May and June 1971 in the Eastern Carpathians (the Ceahliu area). The animals

~ received intraperitoneally an amount of 0.2 — 0.4 ml of a 0.5% colchicine solution. The

testicles were extracted after three hours, introduced into a hypotonic solution of 0.5%
potassium chloride and cut into very small fragments. The obtained suspension was set to
rest for 30—45 minutes at room temperature. After centrifugation the supernatant was re-
placed by a fixative solution containing absolute methyl alcohol and glacial acetic acid
(3:1), prepared extemporaneously. Three or four cold fixations were performed. The cell
suspension obtained after the last fixation was pipetted on cold slides with the aid of a Pasteur
pipette. The slides were flame-dried and stained with Giemsa.

The spermatogonic and the spermatocytic metaphases plates were examined with a
10 X eye-piece and a 90 X objective. To carry out the karyotype the diploid spermatogonial

. metaphases were photographed with a 60 X objective. After being cut out the chromosomes
- were paired according to the position of the centromere and not to the strict equality of their

- size. The chromosomss were measured and the results were tabulated. The idiogram was

compiled on the basis of the average length of each chromosome and of the centromeric index.

RESULTS

The diploid chromosomes number in Triturus montandoni is 24.

The ratio of the arms (r) and the centromeric index (i) [7] have been
: taken as criteria for the chromosome type (table 1).
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* Total length of the haploid set is 140.3
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Table 1
The lature of chr type
i Centromere
Centromere Arm ratio ;
Sosition 1) nz?;x Chromosome type Symbol
Median 1,05417 50.0—37.5 metacentric m
Submedian 1.7—-3.0 37.5—25.0 submetacentric sm
Subterminal 3.0—7.0 25.0—12.5 subtelocentric st
Terminal 7.0—0 12.5—0.0 telocentric t
l.",‘::” M _ length of the short arm {00
( [ total length of chromosome
Table 2
Chromosome measurements
Chro- Chromosome length (u)*
: Centro-
mo- Relative At ati fiete Chromo-
Group | some length 1 ia 10 index some
num- Range mean -- error %00 3 L Iy type
ber &
1 13.7—18.8 16.34-0.40 116.1 1.09 47 m
2 14.2—17.6 15.84+0.26 112.6 1.14 46 m
I
: 3 13.3—16.6 15.14-0.24 107.6 1.17 46 m
4 11.5—15.4 13.6+0.22 96.9 1.40 41 m
5 11.3—15.8 13.54-0.25 96.2 1.17 45 m
II 6 11.2—15.0 12.940.23 91.9 1.30 43 m
7 9.9—134 11.34+0.25 80.5 3.11 24 st
8 9.0—12.5 10.440.21 74.1 1.34 43 ‘m
9 7.6—10.0 9.04+0.17 64.1 1.42 40 m
I11 10 7.6— 94 8.4+0.15 59.8 2.70 25 sm
11 7.2— 8.7 8.040.15 57.0 2.57 29 sm
12 5.0— 6.6 5.84+0.15 41.3 1.10 46 m

microns) and the most metacentric (r = ;‘;L
- =1.09). Chromosomes of the second pair P
are slightly shorter (average length = 15.8 /|
microns) and they are metacentric, too z|
(r = 1.14). Chromosomes of the 3rd pair |
have an average length of 15.1 microns 72}
and the arms ratio is 1.17. They are usual- 7 |
ly difficult to differentiate from pair 2. 7}
Chromosomes of pair 4 are significantly 9T
shorter than the other components of the ‘; i
group (average length = 13.6 microns) 51
and, although they are metacentric, they 5|
have the highest difference between the 4 |-
length of their arms (r = 1.40). Jr
Group II includes pairs 5 to 8 of f
which 5, 6, and 8 are metacentric and the
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Measurements carried out on chromosomes of spermatogonial
metaphases of Triturus montandoni gave the values registered in table 2.

On the basis of data presented in table 2 the jdiogram was obtained
fig. 1).
g C[)‘he karyotype of this species includes 12 pairs of chromosomes
arranged according to the decrease of their size (fig. 2).

Three arbitrary groups of 4 pairs each have been constituted.

Group I includes the longest chromosomes of the complement.
The 4 pairs have metacentric chromosomes the average length of which
varies between 13.6 and 16.3 microns. The chromosomes of the first pair
are the longest (average length = 16.3

123456789 mwnne
1. — Triturus montandoni —
idiogram,

pair 7 is subtelocentric. The average length
of chromosomes of group II varies between
10.4 and 13.5 microns. Chromosomes of
pair 5 have a length of 13.5 microns, very near that of the chromosomes of
pair 4, but they are more metacentric than the latter (r =1.17as compared
with » = 1.40) and similar, with regard to the arms ratio, to the chro-
mosomes of pair 3. The chromosomes of pair 6 are slightly smaller (average
length = 12.9 microns) and have a median centromere (r = 1.30). Chro-
mosomes of pair 7 are very easily recognizable due to their average
length (11.3 microns) and to the position of their centromere, which is
subterminal (» = 3.11). This is the only pair of subtelocentric chromosomes
of the complement of Triturus montandoni species. In some metaphases
the position of the centromere has values near the limit between submedian
and subterminal. Length variations have also been observed between
homologous of this pair. The chromosomes of pair 8 are the smallest
metacentric chromosomes of this group. Their average length is 10.4
microns and » = 1.34. They have a centromeric index equal to that of
chromosomes of pair 6 (¢ = 439,). A marked inequality of homologous
chromosomes of this pair is very characteristic and constantly observed
in all the metaphases examined, with a difference of average length of
0.89 microns and limits of 0.26 and 1.91 microns. In some of the meta-
phases one of the homologous was almost as long as the chromosomes of

Fig.
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I pair 9. This is a particularity that should be stressed, possibly also in
| connection with the future studies on the sexual determination, taking
| into consideration the fact that our studies have been performed only
|

il in adult males of this species. p.

il Group III includes pairs 9 to 12. The size of chromosomes in this ‘ @

i group is smaller than in the preceding two. Pairs 9 and 12 have meta- :
i centric chromosomes. In the remaining ones the chromosomes are sub- ;
il metacentric (pairs 10 and 11). The chromosomes of pair 9 are of small - ; Q@ k4
; ‘ size (average length = 9.0 microns) and the arms ratio (») is 1.42. Chro- ‘Q : ?’
il mosomes of pair 10 and those of pair 11 are still smaller (average lengths = !

= 8.4 and 8.0 microns, respectively). These are the only submetacentric w % =|

chromosomes of the complement. The chromosomes of pair 10 are more
submetacentric (r = 2.70) than those of pair 11 (r = 2.57). Finally the
i 12th pair of chromosomes is very easy to identify because of its very small
i size (average length = 5.8 microns), just a little more than one third
] of the length of the chromosomes from the first pair. The difference between
the average length (2.2 microns) that sets aside this pair from the pre-
ceding one (the 11th) is significantly higher than the mean of the diffe-
rences between the average lengths of all the other successive pairs of
chromosomes. These are the smallest chromosomes of the complement
and as metacentric as those from the first pair (r = 1.10).
Bivalents of the spermatocytes in metaphase I have the form of a
il ring, either closed or open, with one or two chiasmata (fig. 3) and are
(e in number of 12, just as the pairs of chromosomes in the spermatogonial
i metaphases. In some of the metaphases I a pair of univalents is also pre-
sent. Just as Mancino and Barsacchi [9] with Triturus ttalicus, we could
not understand the significance of the univalents because we had not the
possibility to establish whether the same pair of chromosomes is constantly
implicated. Spermatocytes in metaphase IT displayed a number of 12 very
contracted chromosomes following the action of colchicine (fig. 4) with
thickened chromatides, still united by centromere. These 12 chromosomes
can be arranged in 3 groups corresponding to those of spermatogonial
mitoses.

=

DISCUSSIONS

! il The present paper reports on the normal cytogenetic aspects observed
( in the testicles of adult males from the T7riturus montandoni species.

No other cytogenetic analyses have been made up to the present bearing x !
on this species. The chromosomal complement has 2n = 24 (n = 12) }i

h GG 5%

Ll

|
,[ ] ‘ chromosomes, as in other European species of Urodelae such as: Triturus B
il cristatus 5 Triturus alpestris apuanus; Tritwrus vulgaris meridionalis ; 9 0 1 72
Ia’:‘j Triturus marmoratus ; Plewrodeles waltlis ; Triturus helveticus and Sala- Fig. 2. — Male karyotype from testicle metaphase showing 24
il mandra salamandra. The secondary constrictions were often seen on the chromosomes : A, metaphase ; B, karyotype.

i various chromosomes. The following observations have been made in
il other species of Urodelae : frequent secondary constrictions on the various
chromosomes in Triturus italicus [8]; subterminal constrictions on
]' chromosomes no. 10 in the mitotic metaphases of adult tissues in Triturus
i marmoratus [11]; a subterminal constriction on the chromosome no. 1,
!

|




2

Ehbimeam,

Fig. 4. — Second meiotic metaphase showing 12 dyads.
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corresponding to chromosome no. 2 of group I of Callan, and on chro-
mosome no. 11, an intercalary tract occasionally observed on the chro-
mosome no. 5 and the short arm of chromosome no. 6 in Triturus vulgaris
meridionalis. The marked inequality constantly observed in the homo-
logues of pair 8 is stressed, as well as the great difference of length between
the chromosomes of the pair with the smallest size (the 12th) and those
of the preceding pair (the 11th).

For the obtention of the karyotype we have employed the decrease
in size of the chromosomes and the position of the centromere. In this
case the arrangement in three groups is arbitrary since in these groups
there are included different types of chromosomes. Thus, in the first group
all the chromosomes are metacentric, while in the second group besides
the metacentric chromosomes (nos 5, 6, and 8) there is also the only sub-
telocentric chromosome of the complement (no. 7); group IIT is made up
of two metacentric (nos 9 and 12) and two submetacentric (nos 10 and 11)
chromosomes. We could discuss here the more logical approach of taking
into account the position of the centromere and only as a secondary
parameter the size of the chromosomes, for the grouping operation. In this
way the karyotype could be presented as follows: group I — including
the large metacentric chromosomes (pairs 1, 2, 3, 4, 5, and 6) ; group IT —
including the subtelocentric chromosome and two submetacentric chro-
mosomes (pairs 7, 10, and 11) and group IIT — including the small-sized
metacentric chromosomes (pairs 8, 9, and 12) of table 2.

Acknowledgements. We gratefully thank Dr. I. E. Fuhn (from the Institute of Biology,
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CHROMOSOME COMPLEMENT CHARACTERIZATION BY
G-BANDING IN GALLUS DOMESTICUS

BY

MARGARETA MANOLACHE

The refinement of the banding techniques allowed the discovery
and description of the chromosome bands pattern in many mammalian

species. In this context, the homology between the chromosomes of related
species became apparent,

In birds, the difficulties generally encountered with the analysis
of the chromosome complement itself restricted the applicability of the
banding techniques, which were by far less utilized than in mammalian
cytogenetics. For comparative cytogenetic studies, however, the band
pattern has to be recognized, at least for the species of economic value.

The present paper is concerned with a detailed description of chro-
mosome bands distribution in Gallus domesticus, which seems to be a
promising field of investigation.

MATERIAL AND METHODS

Ten normal, one-day-old Cornish chicken, males and females, were used throughout
this study; chromosome preparations were obtained from bone marrow by the routine technique
described elsewhere [9]. To reveal the band pattern specific to each chromosome pair, either
our modification of the Chiarelli trypsin method [10], or the technique described by Schnedl
[15] and Chauduri et al. [6] were used. To apply the Giemsa banding technique [6] [15],
chromosome preparations underwent a pretreatment for 90 sec. in a NaOH solution, followed
by several washings in alcohol 70° and absolute alcohol; the preparations were then incu-
bated for 24 hrs in Soerensen buffer, at 59°C, washed and stained with Giemsa solution.
A detailed description of the trypsin technique is given elsewhere [10]; it should be noted
however, that the effective exposure to trypsin was, in birds, twice that used in laboratory
mammals, while the Giemsa staining time was of about 20— 30 minutes.

The International Conference for Standardization in Human Genetics (1971) recom-
mended for any technique revealing the band pattern by Giemsa staining the designation
““G-techniques” and for the corresponding patterns the designation ¢“G-bands”.

The preparations displaying the most advantageous metaphase plates were photographed
and, examined by constructing the necessary karyotypes.

RESULTS AND DISCUSSION

To get precise indications as to the band pattern, karyotypes con-
structed from preparations undergoing both banding treatments were
concomitantly examined. The technique used appeared to give quite
comparable results. The trypsin treatment results in clear-cut, well-defined
bands, displaying even sub-bands within the main bands. However, the
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chromosome swelling observed with this technique, which did not allow
the location of centromeres, was removed only by the thermic denatura-
tion procedure, followed by -Giemsa staining. )
The examination of the 20 karyotypes obtained with chromosomes
undergoing the banding treatment, led to the following band pattern,
as identified for 15 autosome pairs and the sex chromosomes :
Pair 1: submetacentric chromosomes.
Short arm : a dark band close to the centromere ; a light band sepa-
rating the proximal third part from a dark band covering the two distal
thirds of the short arm.
Long arm : four dark bands, of similar breadth, separated from
one another by narrow light bands; the trypsin treatment revealed two
sub-bands in tandem within each of the dark bands.
Pair 2: submetacentric chromosomes.
Short arm: one well-marked dark band, located at about the
middle of the arm. '
Long arm: two well-defined dark bands in the median portion,
separated from one another by a light band ; two additional dark bands
of slightly lower staining intensity, of which one is located close to the
centromere, while the other at the telomere.
Pair 3 : accrocentric chromosomes. :
Four dark bands, evenly distributed along the chromosomes, the
second proximal band showing higher staining intensity.
Pair 4: subtelocentric chromosomes.
Two dark bands separated by a light median band, the proximal
one being larger and more intense.
Pair 5 : accrocentric, occasionally short-armed chromosomes.
Two dark bands, separated by a light one.
Pair 6: accrocentric chromosomes.
Two dark bands, well-defined in the distal part, separated by a
light band.
Pair 7 : accrocentric chromosomes.
One dark band close to centromere; in the median part a slightly
darker zone.
Pair 8: meta- or submetacentric chromosomes.
Short arm : one dark, distal band.
Long arm : one specific, well-defined dark band, located close to
the centromere and separated by a light zone from a telomeric dark band.

Pairs 9, 10, 11, 15: one distinet, median dark band is characte-
ristic of all these accrocentric chromosome pairs.

Pair 12 : two dark bands, separated by a light zone are very
characteristic of this pair.

Pair 13: relatively uniform staining, with no apparent band.

Pair 14: subtelocentric chromosomes, occasionally showing one
dark band located near the telomere.

Chromosome Z : metacentric.

Short arm : an intense dark band, generally with no sub-band.

Long arm: two dark bands, displaying a characteristic median
light zone.
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Chromosome W : submetacentric.

After thermic denaturation and Giemsa staining, chromosome W
showed a zone of higher staining intensity, probably a heterochromatic
one, covering the short arm, which makes it easily recognizable in treated
metaphase plates (figs. 2 and 3). The long arm is uniformly stained, with
no apparent band.

To comply with the chromosome size criterion, as well as with the
previous karyotype reports in Gallus [1—3] [13] [14] [19], the homo-
gametic sex chromosomes are considered as the 5th pair of the karyotype.

The analysis of the band pattern obtained by trypsinization, as well
as by thermic denaturation followed by Giemsa staining, allowed the
identification and thorough description of 15 autosomal pairs and sex
chromosomes. Due to the difficulties imposed by the constitution itself
of the chromosome complement in birds, the banding studies in birds
were only occasionally approached (see Nilsson [12] for detailed references
concerning the banding studies). In our knowledge, one single description
of the band pattern in Gallus domesticus, based upon fluorescent staining
[16] exists in the literature, which is unfortunately restricted to the 6
macrochromosome pairs. A certain agreement is however apparent between
the fluorescences pattern and the Giemsa one, as far as the most charac-
teristic and intense bands are concerned. Nevertheless, our plates allowed
a better recognition and characterization of the bands specific to a given
chromosgme, which, in turn, led to a detailed description of 16 chromo-
some pairs.

A description and a diagrammatic representation of the pattern
obtained by trypsinization for 6 pairs of the chromosome complement
in Gallus domesticus were recently reported in our country [11]. As our
results are in partial disagreement with the above ones, several explana-
tions are necessary : as already mentioned, the trypsinization, in addition
to its well-known advantages, causes certain troubles, too, depending
mainly upon the conditions and the duration of the treatment ; therefore,
with advancing degradation, homologous chromosomes displaying diffe-
rent contraction might show apparently different band patterns. Our
results, indicating an identical band pattern for homologous chromosomes
of pair 1 in all of the metaphase plates so far examined, do not agree with
the statement [11] that homologous chromosomes in pair 1 would display
a partly heterogeneous band distribution.

In spite of the hypotheses proposed for the nature of the bands,
their very origin and real state still remain obscure. One of these hypo-
theses assumes that while the constitutive heterochromatin blocks gene-
rally located close to the centromere are zones of highly repetitive DNA [8],
the G-bands spread throughout the genome are families of sequences
with a lower number of copies [4] [20].

Drets and Shaw [5] assume that unstained, intermediary zones
might consist in unique nucleotide sequences. As to the constitutive
heterochromatin distribution in the avian genome, in our knowledge
only two reports exist in the literature, one of which being concerned with
the heterochromatic nature of chromosome W [17], the other demon-
strating the occurrence of heterochromatin in centromeres of most micro-
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chromosomes in Coturniz cotwrniz jeponica [7]. In this context, further
investigation of the heterochromatic pattern in the genome of different
bird species is required. At any rate, a detailed and thorough description
of the G-bands pattern in a species of high economic value, such as Gallus
domesticus, seems to be of great interest for further cytogenetic studies.

CONCLUSIONS

1. The examination of the band pattern obtained either by tryp-
sinization or by thermic denaturation followed by Giemsa staining allowed
the identification and description of 15 autosome pairs and of the sex
chromosomes in Gallus domesticus. .

2. The metacentric chromosome Z displays a rather characteristic
band pattern. Chromosome W (in the heterogametic sex) shows an inten-
sely stained, probably heterochromatic zone, which makes it easily recog-
nizable in treated metaphase plates.

Thanks are due to Professor Nicolae Teodoreanu, Ph. D., corresponding member of
the Academy of the Socialist Republic of Romania, for valuable discussion and supply of
literature references, and to Dr, Ion Voiculescu, from the Department of Cell Biology and
Genetics, for the highly qualified advice and valuable criticism.
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PLATE 1. Fig. 1. — The characteristic band pattern of the autosomes (1—15) and of the

o sex chromosomes, as revealed by trypsinzation

Figs 2. and 3. — Metaphase plates which have undergone the Giemsa-bandig treatment
Note chromosome W (arrow). '




CYCLE D’ACTIVITE CHEZ LA TORTUE TERRESTRE
(TESTUDO HERMANNI HERMANNI GMEL.)

PAR

MIHAI CRUCE ct ION RADUCAN

The work shows the seasonal activity cicle of Tesludo hermanni G. and analyses
the structure of a population of the acacia forest on the Sisesti hills (Mehedin{i),
by onset and exit of hibernation as well as the modifications of the population
density under the influence of seme climatic factors.

Il y a peu de recherches dans la littérature concernant I’écologie de
la tortue terrestre [1] [2] [6—7]. Dans cet ouvrage, nous présentons le
cycle d’activité nichtémérale et saisonniere chez Testudo h. hermanni
Gmel., en analysant la structure d’une population au début et & issue
de ’hibernation, ainsi que la modification de la densité de la population
sous l’influence de certaing facteurs climatiques.

MATERIEL ET METHODES

Les observations ont ¢té effectuées sur un nombre de 285 exemplaires de T'. hermanni
_ dans la période mars — novembre 1973—1974, sur les collines de Sisesti (départ. Mehedinti).
Les tortues capturées ont été doublement marquées: les marginales du coté gauche et du
coté droit de la carapace furent d’abord sectionnées avec une scie fine, ensuite nous avons
appliqué sur- ces mémes marginales des taches circulaires de peinture. Aprés avoir été marquées,
les tortues ont été mises en liberté et leur activité observée a I’aide d’un binocle, a une distance
de 10—15 m. Chaque fois qu’il était nécessaire, les individus ont été récapturés. On a déssiné
une esquisse ‘de la station étudiée (2 ha), ol I'on marquait a I’occasion des observations
hebdomadaires, le nombre et le sexe de chaque individu, la direction de son déplacement,
I’heure ou les observations étaient faites. L’Age a été apprécié d’aprés le nombre des anneaux
de la plaque abdominale droite ainsi que d’aprés la longueur de chaque anneau [8]. La
densité fut appréciée d’aprées le nombre total des individus du secteur étudié ou selon le nombre
d’individus rencontrés sur la diagonale (= le transect) du secteur. Les données concernant
la température de P’air, la t° superficielle du sol, a4 5 et & 20 cm profondeur du sol, ’humidité
relative de l’air, furent notées a chaque visite de la zone d’é¢tude.

RESULTATS ET DISCUSSIONS

Les tortues sortent de ’hibernation & partir de la troisiétme décade
de mars (fig. 1). Les méles et les femelles sexuellement mirs ont fait leur
apparition a la surface du sol le 28 IIT 1973 et le 24 III 1974. A cette
époque, dans notre zone d’étude, nous n’avons observé jamais plus de 6
exemplaires. A la sortie de I’hibernacle, le corps a une position presque
verticale ou légerement oblique, la téte est orientée vers le S-E. La sortie
de I’hibernacle dure entre 1—2 jours. Dans leur premier jour d’activité,
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on reconnait facilement les individus d’apres leur carapace dont la partie
antérieure est maculée de sable sec, tandis que celle de la partic posté-
rieure est encore humide. Leurs prenqiers déplacements sont cottl"ps (10‘~
15 m) vers les espaces découverts ol elles restent 1—2 heures_ au soleil.

Pendant I’exposition au soleil, le plas-

= esst--= " | tron repose directement au sol tandis
0 & 1 et que la téte, la queue et les membres
' : sont allongés le long de la carapace. Si
J0 o les conditions sont défavorables — di-
5 minution de la température de la sur-

Gl face dusol au dessous de 10°C, accom-
1) [ pagnée de I'augmentation de 'humidi-
ol | M p  té relative de lair de plus de 85% —
g f 2 les tortues regagnent rapidement leurs
MARS  AVRIL MAI refuges d’hiver, ol elles demeurent 2 ou

I“ig. 1. — Structure d’une population 3 jourg. :

de T'. hermanni a la sortie de I’hiber- En examinant le eyele diurne des
A adultes sortis de I’hibernation (fig. 2)

nous constatons que leur activité se déroule entre 11 — 14 h, mais

un seul individu n’est en activité que tout au ph'ls 1 —,2 h par jour. Pend@nt,

les deux premiéres décades d’avril, quand la sortie de Phibernation continue,

. |'S|Heures entre lesquelles se deroule ['sclivite
Mois |17 1819 T0]0 2 []A 557 81817
Mars |3 i
/
Aveil |2 it T
J
7
Mar |2 | ]
3 -
\ - i
| Juin |2
J
fig. 2, — Le cycle d’activité diurne et 1
- lg.s:i:onnlie?' Zlclu T. hermanni. Juillet | 2
a = en activité — seulement les males etl es femelles 3
b = en activité — toute la 1)opu!ntion 7
¢ = en activité — seulement les jeunes Py, 0
3 —
7
Septembrg 2
J
7
Octobre| 2
3
Novembrq 1

S oM

Pactivité est de 6 heures par jour en moyenne, la densité deg tort;ues étant
1 exemplaire par 50 m. Les abris diurnes et nocturnes sont identiques aux
hibernacles. :
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Les jeunes entrent en activité beaucoup plus tard, dans la derniére
décade d’avril, quand les températures de I’air et de la surface du sol
ne tombent pas sous 15°C, Dans les conditions du microclimat de la forét
d’acacias sur les collines de Sigsesti, la 3° décade d’avril représente la
période oll toute la population est active, la densité étant de 1 exemplaire
pour 30 m de transect. Les individus en copulation se rencontrent fré-
quemment.

L’activité est particulidrement intense au cours de la premiére

- et de la seconde décade de mai. Les déplacements pour trouver la nourriture
ont un grand rayon d’action — parfois méme 500 m. L’activité des tortues
commence & 8 h 30, la rentrée dans les abris de nuib a lieu 3 18—18 h 30.
Les femelles sont les plus actives, ensuite les méles. Les jeunes — surtout
ceux éclos I’année précédente — quittent leurs abris seulement apres
10 h 30 et sont en activité jusqu’a 18 h 30. Nous signalons que les abris
pour la nuit ne sont pas permanents. Parfois une tortue de grande taille
est obligée d’élargir un abri trop petit. Dans ce but, elle creuse 1’abri avee
les membres antérieurs, de droite & gauche, tandis qu’avec les membres
postérieurs et la carapace elle Paggrandit légérement, en exécutant une
rotation de 90°. D’habitude, les abris pour la nuit ont une exposition
S—E et les individus qui y habitent entrent plus t6t en activité ; ou bien
S—0, les individus qui y habitent étant les derniers & cesser leur activité,

Dans la derniére décade de mai et la premiére décade de juin, simul-
tanément avec la floraison des acacias, les femelles commencent déposer
leurs pontes. On observe dans 'intervalle d’une semaine, le groupement
des pontes de 6—10, dans des emplacements favorables & la déposition
des pontes, & savoir sur les pentes & exposition sud, dont le sol moins
tassé est sablonneux ou argileux. (Vest pour les femelles la période d’ac-
tivité maximum (10 heures), pendant laquelle les dépenses d’énergie
sont trées grandes. Rien que le creusement du nid dure 45 minutes et la
déposition de la ponte 30 minutes. Une femelle est obligée de creuser

non seulement un seul mais plusieurs nids, & cause des obstacles impré--

visibles (racines trop épaisses, gravier, etc.). La densité des individus
est la plus grande entre 11—12 et 16 —17 h.

Apres la seconde décade de juin, quand la majorité des femelles
ont déposé leur ponte, on constate une migration de la population le long
des vallons vers le village. Les déplacements se font sur 1—-1,5 km et
sont déterminés principalement par la mnourriture (cosses d’haricots,
mirabelles, etc.) que les tortues trouvent dans les jardins des paysans.
Les déplacements des jeunes ne dépassent pas 250—300 m, en restant &
broximité des emplacements d’hibernation, ou la réduction de la densité —
1 individu par 60 m — et implicitement celle de la concurrence, font
que la nourriture disponible soit en quantité suffisante. I’activité diurne
des tortues se réduit % 8—9 heures entre la 3° décade de juin et la 3°
décade de juillet, & cause du repos de midi. Ce repos, qui ne dépasse pas
2 heures pour un individu, n’est total que dans les lieux découverts. Pen-
dant ce temps, les individus de petite taille, surtout les jeunes, sont actifs
a 'ombre, sous les taillis de miriers ou les toutfes de fougeéres. Maintenant,
les abris préférés ne sont plus ceux creusés dans les rives, mais les abris
superficiels, construits rapidement par I'introduction de la carapace sous
les branches séches et les feuilles mortes,
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' 2. Vers la fin du mois de mai et dans Ia premiére décade de juin
A la fin de juillet se produit la migration inverse des individus vers quand commence la ponte, activité devient plus intense, arrivant jusqu’éﬁ
le sommet des collines. Le déplacement est trés lent, car il est lié aux 10 heures par jour & la mi-juin.

muriers, qui mirissent plus rapidement au pied de la colline que vers AEGRT Lqu migration des bortues le long des vallons, des collines vers le
les plateaux du sommet. I’ascension des tortues ne se fait pas en direct, village, qui se produit aprés la 2° décade de juin, ainsi que la migration
mais suivant les courbes & niveau. En aolt, la majorité des tortues sont en sens contraire qui a lieu fin juillet —début d’aotit, sont déterminédes par

de retour sur le sommet des collines. I’activité comprend encore 8 —9 heures la’ variation saisonnidre de la nourriture,
par jour, car dans la 3° décade d’aoit et au début de septembre le repos : 4. L’entrée en hibernation commence dans la 2° décade de sep-
de midi disparait, les réserves de graisse sont en cours d’accumulation tembre et continue jusqu’y la fin de septembre — début d’octobre, quand
chez les adultes et les jeunes se la majorité des individus ont oceupé les hibernacles, Tia durée de I'activité
¢ |7°  trouvent en pleine croissance [3] [4]. dlurz’le’ est réduite de 6 & 2 heures. Les derniers individus actifs (les jeunes)
&= Dang la méme période commence aussi ont été observés le 5.X1.1974. La distribution des hibernacles est groupée.

Wl e jor. |2 I’éclosion  des pont_es' (29.VIII._1973; 5. Le preferenodumO thermique de Zestudo h. hermanni Gmel. se
S TAT 5.1X.1974) Iapparition des jeunes trouve entre 22—28°0 (t° de Dair) et 28—32°C (t° de la surface du sol) ;

Gissigly 0% nouveaux-nés explique I’augmentation Pbhumidité optimum est 55—T759,
‘\\ 0 de la densité — 1 individu par 10 m

de transect.

200 I’automne commence dans la deu- . BIBLIOGRAPHIE
31 xieme décade de septembre, en méme
NOEMBRE temps que la baisse de la température

’
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1. BXcescu M., 1937, Ann. Sci. Univ. ITassy, 24, 2, 1—10.
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fication de la structure de la population (fig. 3). En méme temps, g Funn 1. E., 1956, Ocrotirea ‘naturii, 2, 178—180.
la durée de D’activité diurne se réduit de 6 heures (fin septembre) & gg::o\f 5“3\’**11\;)05%‘ 15320’1019/1’71??7{;%‘1- Fauna R.P.R., Ed. Acad. R.P.E.,Bucuresti, .
& 2 heures (fin octobre). En 1973, les premiers individus sont entrés en » L) » 8y, : }
hibernation le 12 IX, en 1974 seulement le 21 IX. On constate que les Recu le 23 décembre 1974
femelles entrent plus vite que les males et les jeunes en hibgrnatlon. La Bntversith 4o Coalona
majorité des individus de la population entrent en hiberqa’plon au cours . Chaire de Biologie
de la premiére décade d’octobre (1974). Les derniers individus actifs — raiova, Al. I. Cuza 13

3 jeunes —~ ont ét6 observés le 5.XI1.1974. Avant I'hibernation, les tortues
s’exposent au soleil et creusent pendant 2 jours un abri d’hibernation.

Les hibernacles sont creusés dans les pentes & sol peu tassé, dont la
surface est couverte par des feuilles mortes, des rameaux secs et des
fougéres. En plus, ces abris sont protégés par les tiges & piquants (}es
mfriers. Ils ne sont pas creusés de haut en bas, mais de biais. Dans certains
endroits, les hibernacles sont concentrés, parfois 3 par m?, parfois 2, un
sous ’autre. Un observateur expérimenté peut facilement dépister les
abris d’hivernage d’apres le petit monticule qu’ils forment & la surface,
sans que la couche de feuilles mortes ou le sol paraissent dérangés.

DISCUSSIONS

1. La fin de T’hibernation chez Testudo hermanni hermanni Gmel.
commence dans 12 3°  décade de mars et continue jusque dans la 3° décade
d’avril, quand la majorité des individus de la population sont actifs.
La durée de activité diurne augmente de 3 & 7 heures. Les jeunes sont
les derniets & sortir de I’hibernation.




COMPTE RENDU

MIRCEA TUFESCU, Populatiile de foraminifere din apele litorale
rominesti (Les populations de foraminiféres des eaux littorales
roumaines), Ed. Academiei, Bucuresti, 1974, 176 p., 70 fig.

Le volume comprend les résultats de la recherche des populations de foraminiféres
des eaux roumaines de la Mer Noire, jusqu’a une profondeur de 20 m, du delta maritime
du Danube, ainsi que de la série de lacs littoraux et de lagunes,

Le chapitre I présente Ihistorique des recherches sur les foraminiféres en général et
dans le Bassin Pontique, les méthodes utilisées, ainsi que 5 tableaux avec les résultats des
analyses quantitatives et qualitatives des prélévements,

Le chapitre II traite des populations locales de foraminiféres et de leur répartition.
Parmi les 17 espéces identifiées et incluses dans une clef de détermination, 3 espéces sont
nouvelles pour la Mer Neire et seulement 5 espéces sont fréquentes dans les biotopes étudiés.
On remarque un programme inédit pour aborder I’étude d’une population en vue de con-
clusions synthétiques.

Les deux chapitres qui suivent concernent Porganisation des populations étudiées :
structure phénotypique et écologique (chap. III), fonctions autoréproductive et évolutive
(chap. IV).

Le dernier chapitre présente influence des facteurs de milieu sur T'organisation des
populations de foraminiféres, en soulignant le role de la salinité, le principal facteur limitant.
A la fin on trouve des renseignements sur la dynamique numérique des principales populations
liées au faciés sablonneux.

Le travail bien concu et écrit, richement illustré, apporte une étude complexe des
populations d’un groupe d’animaux de la Mer Noire qui était encore insuffisamment connu.
Ce livre s’adresse aux biologistes en leur offrant des matériaux en rapport avec certains
aspects théoriques de I'espece, de I'écologie et de I’évolution dans le domaine marin.
Les foraminiféres sont également importants comme paléoindicateurs pour les gisements
pétroliféres et comme indicateurs de certains aspects du milien marin actuel.

Stefan Negrea
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