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CONTRIBUTION TO THE KNOWLEDGE OF THE
MONOKONOPHORA (CRUSTACEA, TANAIDACEA)
OF THE EASTERN AUSTRALIAN CORAL REEFS

BY
MIHAI BACESCU

Etudiant un matériel de Tanaidacés des récifs coraliens de I'Ile Heron (au nord de
Brisbane) envoyé¢ par Dr. A. J. Bruce, ’auteur décrit trois espéces nouvelles : Synap-
suedes australianus, Pagurapseudes abrucei et Macrolabrus boeri ; 1a premiére et la derniére
espéce sont les premiers représentants des genres en question signalés des eaux d’Australie.

Material. Some representatives of the suborder Monokonophora
from the material brought up on a fishing line from about 30 m deep,
in the midchannel, from the Heron Island-Wistari Reef Channel by
R. Boer and B. Hensley, on October 2, 1980. Thanks are due to Dr. A. J.
Bruce, Director of Heron Island Research Station.

In this material, I found the following species :

1. SYNAPSEUDES AUSTRALIANUS n. sp.
(Fig. 1 A-T)

Diagnosis. Abdomen four-segmented, with sharp pleotelson ending
in a bicuspide tip. Frontal part slightly excavated, with short crenelly.
tions. Antennula with strong digitations on the inner side of the first
basal article and with a massive inner spine on the middle article. Cheli-
peds symmetrical in Q. Antenna with slight inner denticulation on the
proximal article and with a single long seta at the tip of flagellum.

Material. 1 @ with embryos, 1 ? with marsupial sheets and 1 Juv. =
1.25, 1.0 and respectively 0.90 mm.

Description of adult female. Size: 1.25 mm. Body elongate, with
soft integument, bears rare but strong hairs dorsally and especially on the
sides of carapace and thoracomers (Fig. 1 A). Carapace with - parallel
and smooth sides (rare short hairs) ; rostrum a bit excavated and provided
with slight denticulations (Fig. 1 B);ocular lobes pointed, eyes with lots
of transparent omatidia buried in a central almost black nucleus.

Thoracomers 4 equal in width, the last being a bit narrower (Fig. 10)
and longer, each with one or two strong central hairs. Pleon narrower,
made of 3 short segments the first with 2 long lateral setae, without a
belt of hairs; pleotelson longer than the 3 segments, ending by a sharp
tip with a crest bearing two spines (Fig. 1 D). The spine — better called
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posterior tubercle — can hardly be seen in the small female ; it only shows
2 lateral hairs. A strong epistomal spine.

Antennula (Fig. 1 A), strong characteristic of the genus, is made
of a 3-segmented basis — the basal segment with strong denticulations

o\

Higoids = Synapseudes dusiralianus n. sp. @
A, Carapace and Ay, seen tergally ; B, rostral area (front) ; C, posterior side (dorsally) ;
D, ditto, lateral view; E, antenna; F, mandible; G, maxilliped ; H, cheliped ;
I, peraecopod II.

like digitations — while the middle segment ends by a big inner spine.
Flagelli 3-segmented (without counting the basal segment common to
both of them).

Antenna (Fig. 1 B) with basal article slightly denticulated innerly
(rather hirsute), with 3-segmented flagellum ending by a strong simple
seta -almost as long as A,

Mandidle (Fig. 1 F) with a narrow pars molaris and curved basis.
Magxilliped (Fig. 1 G) with 3 retinacles and strong outer spines on segments
IIT and IV ; chelipeds equal (Fig. 1 H) with black tips of chela. Peraeopods
IT and III with 4 spines on the tergal edge of propodus (Juv. @ shows
only 2 spines) and 3 tubercles on the back of basis (Fig. 1 I). Uropods
with a strong spiny dorsal prolongation of the basis, with 3-segmented
endopodite and 2-minutely-segmented exopodite (Fig. 1 D).
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Colour : transparent white with strong brown areas on the middle of
carapace, on the fourth thoracomer and a few brown Spots on the sides of
thoracomers ; the middle segments of the basis A, the distal part of carpus
of peracopod II and the basis of mandible of violaceous brown colour.

Holotype @ (transected) under no. 522 in the collection of the
“Grigore Antipa’ Museum. Paratype 1 juv. ¢, ibid., under no. 523. The
collecting area is that mentioned at the beginning.

Observations. Synapseudes australianus is the first representative
of the genus found in the Australian waters and the second one cited for
the western Pacific Ocean, its occurrence in the coral reefs of Heron Island
and the violaceous spots scattered on its body, confirm the adaptation
to the corallicolous life of these Tanaids in ali areas with coral reefs. T
mention that Lang (1970) figures a Synapseudes sp. (Pl. I, Fig. A) of
New South Wales, that seems to belong to the same group as our species,
but only specifies that it has 4 abdominal segments, giving no other details.

Among the 13 species belonging undoubtedly to this genus, the
new species—the 14th— approaches the most S. viclaceus Bicescu 1976 b
of the Tanzanian corals, showing also 4 pleonites and the same distri-
bution of the coloured spots, reminding also of 8. setoensis Shiino 1951,
of the Japanese superlittoral, by the armature of maxilliped and of
peraeopod II.

As T had not the male, I do not know if it also shows dimorphism
or asymmetry of chelipeds. Anyhow, S. violaceus is distinguishable by such
a rostrum and by the apical crest of pleotelson that has 5 teeth, while
8. setoensis can be first distinguished by the 3-segmented pleon by the
lack of tubercles on basis A, and by the presence of 2 short terminal
setae on A,. :

2. PAGURAPSEUDES ABRUCEI n. sp.
(Fig. 2, A-L)

Diagnosis. Tanaid with triangular. rostrum without denticulations,
with two pairs of biramous pleopods (& 9), 5—7 spines on the inner side
of basal article of A,;segm. ITI of maxilliped with 2-spines on each side ;
chelipeds symmetrical in ? and asymmetrical in 3 (the right one larger) ;
uropod dimorphic with 3-segmented endopod in @, 2-segmented in 3.

Material. 1 3 and 2 ?9 with marsupial sheets.

Description of the female. Integument soft, ivory, with rare and long
simple setae on all segments. Carapace only a bit longer than wider, with
triangular (?) rostrum (Fig. 2 A). Hyposphenia are missing, excepting
one very -small between peraeopods II.

Sides of thoracomers without spines or denticulations. Abdomen
with lateral hairy setae. Ocular lobes triangular ; eye like a crown of
omatidia thrust into a black pigmentary mass.

Antennulae (Fig. 2 A) with 6—7 fine spines on the inner side of the
first basal segment ; outer flagellum 4-segmented, the inner one 2-seg-
mented also counting their small apical article (Fig. 2 A), arrow, not the
proximal common one).
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Fig. 2. — Pagurapseudes abrucei n.sp.
A, B, E, F, H, K = 2; G G, L, I, J=<3‘
A, Carapace and Ay, tergal view ; B, antenna ; C, antennula ; D, mandibular palp ; E, maxil-
liped; F, cheliped ¢; G, peraeopod II; H, peraeopod V ; I, last peraeopod and genital
cone ; J, extremity of pleon and uropods, lateral view ; K, id. @ tergally ; L, pleopod I.
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Anienna with first basal article wide, vaguely denticulated on the
inner side terminating by a spine of the same size as the outer one (Fig. 2B).

Mandibular palp-like in Fig. 2 D.

Maxillule common to the genus. Maxilliped with segm. III much
larger than the other segments, with 2 spines on each free side.

Chelipeds symmetrical, with the tip of fingers brown ; carpus with
6 tergal spines; ischium with a characteristic distal excavation ending
by a spine; basis with 4 sternal Spines. Peraeopod II with an
immense biarticulated - rectangular exopodite (Fig. 2 G), with setae
twice as long as the width of basis. The rest of peraeopods with the mor-
phology characteristic of the genus (Fig. 2 H) with 4 series of suckers.

Two pairs of biramous pleopods with oval exopodite a bit shorter
than endopodite ; they are perfectly similar, but the basis of pleopod I
is longer (Fig. 2 L).

Uropods. attached subterminally, with 3-segmented endopodite
and 1-segmented exopodite (Fig. 2 K). The studied female was shedding
its coat and measured 3.2 mm.

Description of the male. The only available male had the frontal
part broken. It differed from the Q in the size dimorphism of chelipeds,
in the smaller size (only 2.2 mm), in the 2 segmented big flagellum of A,
(Fig. 2C) with 2 aesthetascs, in the armature of plumose setae on the
tergal edge of the plate of basis (that is nearly two times shorter than
in Q) and, of course, in the long genital cone on the middle of the last
sternite (Fig. 2 1).

It shows a tiny hyposphenial spine only on the sternite of the first
free thoracomer. Extremity of abdomen like in Fig. 2 J, with a 2-jointed
endopodite.

Holotype : a transected Q — under no. 524 — in the collection of
the “Grigore Antipa’ Museum ; allotype &, ibid., no. 525.

Observations. Although the first representative of the genus was
described in 1901 by Whitelegge from the Australian waters, no other
species was cited from there. But the generotype P. spinipes distinctly
differs from the new Australian species in the bicuspide denticles of the
proximal segment of the basis of antennula, in the shortness of the abdo-
minal segments and especially in the cut off frontal part and the varied
number of pleopods (0—3).

P. abrucei is a conchiliolous species, preferring the shells of Ceri-
thidae ; it is characterized within the group of 8 species known so far as
belonging to the genus by the presence of 2 pairs of biramous pleopods
(with long peduncles) corresponding to the first and second pleonites, as
well as by the special shape of rostrum, of maxilliped and the armature
of chelipeds.

3. MACROLABRUM BOERI n. sp.
(Figs. 3 and 4)

Diagnosis. Pagurapseudid with a long spiniform epistome much
exceeding the frontal part ; 2 pairs of biramous pleopods (pairs I and II),
with strong exopodite of peraeopod II and a strong armature of denticules
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not only on the sides of carapace, but also on antennae, mandiblq and
maxilliped. Uropods with thick finely serrated setae curved at their tip
for better seizing. ;

Material. 1 adult & and 1 adult 9 from loc. cit.

Description of the female. (Fig. 3). Tts shape resembles th@t. of the
Pagurapseudes, with integument soft and sticky but lightly calcified and
slightly waved on the carapace; the latter shows a strong lateral denti-
culation alternating with short plumose setae and g triangular frontal
part bordered by two strong lateral prominences (approximately above
basis A;), ending by three anterior teeth and much exceeded from below
by the strong epistomal spine (Fig. 3 B and arrow e , Fig. 3 C). Eyes well
defined. Thoracomers 4+ smooth ; on the back of each thoracomer a big
seta flanked by 2 small ones.

Antennulae with spiny basis and big 4-segmented flagellum with 4
aesthetascs, the small 2-segmented, both of them being fixed on the same

Fig. 3. — Macrolabrum boeri n.sp. ¢
A, @ with sack-shaped marsupium ; B, anterior side, tergal view ; C, anterior side, ventral
view ; e, enormous spine of labrum (epistome) ; D, antennula ; E, antenna ; F, maxil-
liped II; G, uropod. :
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basal article (Fig. 3 D); when we say 4- and respectively 2-segmented,
we also take into consideration their small apical segment, without the big
common basal one. S
~_Antenna with proximal oval discoidal article with strong outer

denticulation (Fig. 3 B). 4

Mandible also with strong teeth on the basis and on pars mastica-
toria (Fig. 3 C), with 3-segmented palp. Maxillae of ordinary type; teeth
of maxilla IT are brown. Maxilliped (Fig. 3 F) shows denticulations on
segments IIT and IV (especially on the sternal edge) that become real
Spines here and there. ; »

Chelipeds symmetrical, with large spines on carpus (Fig. 3 B) on
tergal face and small spines on the sternal face. Tip of fingers and their
prehensile edge of brown colour.

Peraeopod II and the rest of peraeopods like those from 45 on
peraeopods IIT and IV long oval marsupial sheets.

Uropod is laterally and inferiorly attached to pleotelson and is
formed of a uniramous exopoditeand a 3-segmented endopodite, both
ending by 3 strong and shortly serrated Setae, curved at their tip (Fig. 3G).
Very characteristic of the female is the enormous bag in which the marsupium
prolongs ; this cylindrical bag follows the spiral of the abdomen exceeding
it (Fig. 3 A) in length and diameter. I found in it 13 embryos with
sketched appendages but without eyes.

Description of the male. (Fig. 4) Of same size as Q (3.2 mm) it shows
the same morphology of the segments of the body ; only the frontal part
is different, having on its tip a bunch of 3 horns (Fig. 4 A and B, arrow) 5
epignath stronger.

Labial lobes hairy, with 2 distal little spines (Fig. 4 C).

Antennae, mouth parts and pleopods like in ¢. Setae simple but
strongly agglutinant, as long as 1/2 of the diameter of the respective seg-
ment, one on each thoracomer and 2 flanked by simpler setae on pleonites.

Chelipeds asymmetrical (Fig. 4 E and F) the right one being slightly
stronger, particularly its chela ; carpus with a double armature of dent;-
cules on sternal face ; the outer face extending apically like a crown of
Spines near the articulation of propodus (Fig. 4 F); on tergal side 3 4- 2
spines on big paw and only 2 distal ones on the small right paw (Fig. 4 ).
Meros with distal spine apparently characteristic of Australian Pagurap-
seudidae (Fig. 4 F, arrow) and 3 -1 strong spines on the basis.

Peraeopod II (Fig. 4 G) prehensile shows the morphology typical
of these conchilicolous Tanaids, i.e. a widened basis with a strong armature
of hairy setae longer than in ? and a strong 2-segmented exopodite like g,
fan with at least 15 plumose rays, an ideal organ of airing the body screw-
ed up in the shell. The remainder of peraeopods show 2 — 3 rows of
tubercles-suckers : on propodus-carpus and meros of anterior peraeopods
(Fig. 4 H) and practically only along the carpus of the posterior peraeo-
pods (Fig. 41).

Pleopods T and II (Fig.4 D and J) subequal, wide hairy blades that
contribute to airing the space inside of the shells.

Hyposphenia weak, with the exception of the big genitai cone from
sternite VII (p, Fig. 4 D).

—
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-of labium ; D, abdomen, lateral view ; p, penial cone ;
G, peracopod II; H, peracopod III, I, pera

Fig. 4. — Macrolabrum boeri n.sp. &
A, anterior side, tergal view; B, its rostrum, magnified, arro

eopod VII; J, pleopod II.

w = epistomal spine ; C, a lobe
E, right cheliped; F, left cheliped ;

’
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Uropods with 2-segmented endopodite (as I had a single 8, I do
not know if this reduction of segments is a dimorphic feature). The holo-
type 3 of M. boeri is deposited at the “Gr. Antipa” Museum under
no. 526 ; allotype (transected @), under no. 527.

Observations. The bag-shaped spiral marsupium contained 13 embryos
with sketched appendages, but without eyes and with a parasite copepod.

It is the first representative of genus M acrolabrum Bie. (1976 a)
that is mentioned in the Australian waters ; it differs from the only species
of the genus known so far (in the Tanzanian waters) in the non-serrate
uropodal setae, the non-reduction of the articles of flagelli of antennae and
in the finer and smoother epistome. .

Seen in its shell, with chelae stooped over the aperture and with
peraeopods II distant, the strong spine of labrum, that is clearly seen
from under the rostrum, appears like a typical defensive organ.

As regards the number of segments of big flagellum of antenng in
these conchilicolous Tanaids that seems to differ by 1—3 units with
some species (according to some authors), one should specify the way of
counting : with or without the basal article (segment) common to both
flagelli, which is considered by certain authors as the first article of the
big flagellum. Likewise, the tiny apical article of both (clearly distinguish-
ed only with great magnifiers) near which is based the distal aesthetasc,
seems to be ignored when counting the articles of flagelli of antennulae.

Without being too rich in phanerae, the integument of both repre-
sentatives of family Pagurapseudidae shows a sticky characteristic secre-
tion particularly on the appendages that agglutinates on the spot any silt
particle.

It seems that the bag shape of marsupium, so clearly shown in our
species, is also common to other species of Pagurapseudes (at least, to some
of them), judging by the only existing sketch — that of Bouvier — for
P. bouryi (see Fig. 1, p. 13 Bouvier); anyhow, it is a biomorphological
adaptation to the life in the whirls of the shells, maybe even more impor-
tant than the twisting of abdomen or the adaptation of peraeopods ITT—
VII to hanging on and of peraeopod II to airing. The whole ethology of
the Pagurapseudidae deserves a careful study.

The presence of two pairs of biramous pleopods both in P. abrucei
and M. boeri indicates populations of a more primitive type in the Aus-
tralian corals than in the Caribbean ones, with pleopods reduced as far
as number and development are concerned : only a pair of non-biramous
pleopods (P. guitarti Gutu) or reduced to a mount (P. bouryi) or even
disappeared (P. laevis Menzies). Intermediary would be the Species of the
western Indian Ocean with g single but biramous pair of pleopods
(P.varians ) ; it is true that in this species t00, pleopods (IT) are reduced,
which indicated the evolution line in the reduction of these appendages.

Synapseudes australianus is the first representative of the genus
signalled out in the Australian waters, exactly like Microlabrum boeri.
Taking also into account Pagurapseudes spinosus and P. abrucei, the
number of these coralicolous Tanaids increased to four in the Eastern
Australia.
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NOUVELLES ESPRCES D’ORIBATES
(ACARINA, ORIBATIDA)

PAR

MAGDA CALUGAR et N. VASILIU

In this paper the authors describe two species new for science belonging to the ord.
Oribatida (Dugés, 1835):

1. Phthiracarus flexipilus n.sp. is characterized by : elongate sensillus, curved, like a
sickle ; the adanal hairs are shorter than the anal ones.

2. Ceratozeles ovidianus n.sp. is characterized by : truncated rostrum ; translamella is
absent ; the interlamellar hairs are short and thin; the dorso-sejugal suture is very
acuminate.

Dans la présente étude nous décrivons pour la science, deux
nouvelles espéces d’Oribates identifiées dans une collection provenue de
PInstitut de sciences biologiques de Bucarest.*

Superfamille PHTHIRACAROIDEA Grandjean, 1954

Famille PHTHTRACARIDAE Perty, 1841
Phthiracarus flexipilus n. sp.

Diagnose. Le sensillus allongé et légérement courbé a une forme de
faucille. Les poils notogastraux tres longs, fins et lisses sont flexibles.
Les poils adanaux (ad, ; ad, ; ad,) sont plus courts que les anaux (an, ; an,).

Dimensions. Prodorsum : I, — 137 v; Notogaster: L. — 266 s
H — 192 p. Volet génital : I — 92 p; 1 — 42 t. Volet anal : I — 100 p;
1—37 p. Poils du prodorsum : ss — 62 p; la — 28 sl =17 p\ o —
30 p; ex — 22 u. Poils du notogaster: 55—56 oo ‘

Morphologie. Le rostrum (ro) arrondi. Les poils rostraux fins, lisses
sont peu courbés et érectes. Dans la région interbothridiale, il y a les poils
interlamellaires (il) qui sont fins, lisses et couchés sur la surface du pro-
dorsum. Les poils lamellaires (la) situés en avant de la bothridie sont plus
courts que les interlamellaires. Le sensillus (ss) long pédicellé et peu
courbé est semblable & une faucille. Au voisinage de la bothridie s’articule
une paire de poils exobothridiaux (ex.) qui sont effilés.

Le notogaster a 14 paires de poils flagelliformes (fig. 1).

La région ano-génitale (fig. 2) présente sur les volets génitaux sept
paires de poils comme des petites épines. Les volets anaux so prolongent
dans leur partie postérieure au-dessous du notogaster. Les deux paires

* Nous remercions notre collégue Viorica Honciuc pour ce matériel.
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2

de poils anaux (an; ; any) sont plus longs que les trois Paires de poils ada-
haux (ad;; ady; ad,).

Le cérotégument est pourvu. d’une ornementation pointillée.
On trouve chez les auteurs un holotype et Sept paratypes.
Terra-typica : foret de hétre Posada sur le massif Girbova, alt.

300 m (monts Bueegi). Biotope : litire. Dato: lo 10 septompre 3Ll
10 octobre 1977. b eptembre 1977 ; 1o

Fig. 1. — Phthirdcarus flexipilus n.sp. ; a, corps, vue latérale ; b, extrémité
du sensillus.

Fig, 2, — Phthiracdarus flexipilus, corps,
vue ventrale,
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Fig. 3. — Les types du sensillus des espéces NYMUM
du genre Phthiracarus Perty, 1841 de Roumanie. ¢ ANO
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Remarques. Par la forme de faucille du sensillus Phthiracarus flewi-
pilus n.sp. s’encadre dans le méme groupe d’espéces que Phthiracarus
Jaleatus Hammer, 1977 trouvé en Pakistan. Nous en concluons, que les
17 espéces du genre Phthimcarys Perty, 1841 identifiées jusqu’a présent
en Roumanie appartiennent d’aprés le type du sensillus & trois groupes :

1. Groupe anonymum — le sensillus fusiforme ou fusiforme-arrondi,
est représenté par les espéces suivantes : Phthiracarus anonymus Grand.
jean, 1933; Phthiracarus piger (Scopoli, 1763); Phthiracarus globosug
C. L. Koch, 1841 ; Phthiracarus nitens N icolet, 1855 ; Phthiracarus creno.
philus Willmann, 1951 ; Phthiracarus tardus Forsslund, 1956 ; Phthira.
carus lanatus Feider et Suciu, 1957 ; Phthiracarus dubinini Feider ot Suciu,
1958 5 Phthiracarus pallidus Feider et Suciu, 1958 ; Phthiracarus jacot;
Feider et Suciu, 1958 ; Phthiracarus danubianus Feider et Célugir, 1970,

2. Groupe lentulus — le sensillus fusiforme — allongé ou fusiforme —
filiforme, est représenté par les espéces suivantes: Phthiracarus len-
tulus (C. L. Koch, 1841), Phthiracarus italicus (Oudemans, 1906), Phthi-
racarus ligneus Willmann, 1931 (= Ph, sellnicki Feider et Suciu, 1957),

Phikiracarus parabotrichus Feider et Suciu, 1957; Phthiracarus baloght
Feider et Suciu, 1957.

3. Groupe faleatus — le sensillus allongé avec la partie distale en
forme de faucille — est représenté par Phthiracarus flexipilus n. Sp. (fig. 3).

Superfamille CERATOZETOIDEA Balogh, 1961
Famille CERATOZETIDAE Jacot, 1952
Ceratozetes ovidianus n.sp.
Diagnose. Le rostrum est tronqué. La translamelle manque. Les

cuspis sont longs et pointus. Les interlamellaires sont les plus courts et

le plus minces poils du prodorsum. Le notogaster présente la suture dorso-
séjugale trés acuminde.
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Dimension. Prodorsum : T, — 111 u. Notogaster : I — 310 s
1 —224 4. Volet génital : L — 37 p; 1—24 . Volet anal: I, — 75 0
1 —30 . Poils du prodorsum : ss — 42 sla — 54 p:il — 13 510 — 55 u.
Poils du notogaster : 2,6 u.

M orphologie. Le rostrum est tronqué. Les poils rostraux, qui ont leur
origine au-dessous des poils lamellaires, sont fins, barbelés et convergents.
Les lamelles épaisses et convergentes ne sont pas réunies par la trans-
lamelle. Elles ont des cuspis longs et pointus. Les poils lamellaires comme
des aiguillons ne d¢ passent pas en longueur le rostrum. Les poils inter-
lamellaires sont trés courts, minces et lisses. Les bothridies peu évidentes
sont disposées & la base des lamelles. Le sensillus recliné est fusiforme
et barbelé.

Le notogaster ovale-allongé présente la suture dorso-séjugale tres
acuminge. Les Ptéromorphes étroites et allongées sont disposées oblique-
ment. Il y a neuf paires de poils notogastraux i peine visibles. Les poils
«taret «te» se trouvent sur la ligne d’insertion des ptéromorphes. I,’or-
gane octotaxique est représenté par une seule Paire d’aires poreuses dis-
posée avant les poils «ta » (fig. 4,5).

Fig, 4. — Ceratozeles ovidianus n.sp., corps,
vue dorsale,

Sur la face ventrale, on observe les crétes circumpédales étroites
qui couvrent partiellement les tectopédies. Les apodémes sont obliques.
Les poils épiméraux, réduits en dimension, sont disposés selon la for-
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mule: 2—2—1-—2. La surface des épimeres 3 présente un fin réseau poly-
gonal autour des volets génitaux. Les volets génitaux portent six paires
de poils fins et effilés dont trois sont fixés sur le bord antérieur des volets,

Fig. 5. — Ceralozetes ovidianus n.sp., corps, vue latérale.

une paire dans I’angle antéro-latéral et deux paires sur le bord postérieur.
Derriére les volets génitaux, il y a une paire de poils agénitaux. Les volets
anaux présentent deux paires de poils petits et lisses. I y a trois paires
de poils adanaux et une paire de lyrifissures (iad) disposées avant la pre-
miére paire de poils adanaux (fig. 6).-

Fig. 6. — Ceratozeles ovidianus n.sp.,
corps, vue ventrale.

On trouve chez les auteurs un holotype et un paratype.
Terra-typica : La prairie Xérophile pres de Nivodari (dép. de Con-
stanta). Date : le 18 juillet 1979.

2—c¢.1505 32
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EXPERIMENTAL RIBOSOMAL GENE AMPLIFICATION
IN HEp2 CELLS TREATED WITH THYOACETAMIDE

BY

GR. MIHAESCU, L. GAVRILA, D. MISCALENCU, M. D. IONESCU

Thyoacetamide treatment on the HEp2 cellline in culture leads to a prominent hypertrophy
of the nucleolus which exhibits close relationships with the nuclear envelope. The fibrillar
component of the nucleolus is reorganized and quantitatively diminished leading to the
formation of microspherules. These microspherules are released from the nucleolus,
passed into the nucleoplasm and sometimes even in the cytoplasm. These events are
considered in this paper in terms of ribosomal gene amplification phenomenon. The
formation of fibrillar microspherules is correlated with an increase in the number of
nuclear bodies. It was inferred that nuclear bodies might originate from fibrillar micro-
spherules. ;

INTRODUCTION

Previous experiments using thyoacetamide have been performed in
order to search for the in vivo effects of this drug onliver cells. By a pro-
longed administration in rat [5] thyoacetamide induces liver cirrhosis and
cancer of biliary ducts. At the molecular level thyoacetamide induces
disturbance in the ribonucleoproteinic system of the cell [6] and this
effect is expressed by an abnormal increase in the size of nucleoli gand
a decrease of the cytoplasmic RNA concentration. These modifications
are due to lysosomal membrane alterations with release of lysosomal enzy-
matic content in the cytoplasm and a subsequent degradation of ribosomal
RNA and proteins [1]. Thyoacetamide determines a 5-6-fold increase of
the level of albumin that is Synthesized in the liver [4].

MATERIAL AND METHODS

The cells of the HEp2 line from the collection of the Cell Culture
Laboratory of the Virology Institute have been used in our experiment,
being grown on Eagle medium supplemented with 10% calf serum. When
the monolayer was almost complete, the treatment of the cells was per-
formed using thyoacetamide in a NaCl 0.85% solution for 3 days, with
a quantity equal with 150 mg/l medium/day. After the last treatment,
the cells were fixed in 29, glutaraldehyde buffer and postfixed in 19,
osmium tetraoxide. The thin sections have been stained with uranyl
acetate and lead citrate and examined in g Phillips 201 EM.
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RESULTS

The untreated HEp2 line cells have an abundant cytoplasmic content
with a high concentration of ribosomes — a peculiar feature of malignant
cells with a high rate of growth. The nucleus has a round or oval shape;
sometimes it exhibits deep indentations. The nucleolus, most frequently
existing as a single body, has a usual size occupying a small portion of
the nuclear volume (Fig. 1), rarely lying in intimate contact with the
nuclear envelope (Fig. 2). The nucleolar components, granular and fibril-
lar, are frequently disposed as a continuous network that constitutes the
nucleolonema. Vacuolar nucleoli have fibrillar centers representing a con-
densation of the fibrillar componentiaround clear nucleolar areas (Fig. 3).
The cytoplasm of treated cells sometimes contains dense bodies, whose
content becomes gradually clear, giving rise to numerous vacuoles (Fig.4).
The subsequent confluence of these vacuoles leads to an extensive cyto-
plasmic lysis (Fig. 5). Tn the nucleus the presence of two nucleoli is a
common phenomenon. In most cases the nucleoli exhibit intimate spatial
relationships with nuclens periphery (Fig. 6), reflecting an intense transfer
of ribosomal precursors to the cytoplasm. The nucleolus size increases,
sometimes occupying almost the whole nuclear volume (Fig. 7). The
nucleolar components become progressively more compact vith a sub-
sequent diminution of the vacuolar Spaces and the rearrangement of the
fibrillar component. From hypertrophied nucleolus, fibrillar microsphe-
rules are often released. These microspherules become free in the nucleus
mass (Fig. 8) where they appear as a veritable mininucleoli constellation.
This aspect resembles ribosoms,l gene amplification usually encountered
in amphibian oocytes as well as in some polytenic and polyploid nuclei.
After thyoacetamide administration, nuclear hodies with a variable com-
plexity, existing sométimes even in untreated cells, become more frequent.
The simplest of these bodies have a sheath of fibrous consistency and g
granular matrix (Fig. 9), their appearance seems to be identical some-
times, with that of fibrous microspherules that have been released from
the nucleolus and which afterwards are surrounded by a fibrous sheath
(Fig. 10). The abundant ribosomal precursor granules that are around
these nuclear bodies reflect their possible role in the production of riboso-
mal precursors. The nuclear bodies, having close relationships with the
nuclear envelope, manifest g tendency to pass into the cytoplasm (Fig. 11).
These structures are of nucleolar origin and this Supposition is based on
the fact that sometimes the fibrillar component of the nucleolus gains a
tibrous envelope (sheath) and is released from the nucleolus (Fig. '12).

Figs. 1—-3. — Ultrastructural aspects of untreated cells.

Figs. 412, Ultrastructural aspects of treated cells.

Fig. 1. — A compact nucleolus from which a granular material is released.

X 19,600.

Figs. 2, 3. — Vacuolar nucleoli with several fibrillar centers (arrows).
X 14,700 ; x 39,200 respectively. i

Figs. 4, 5. — Clear cytoplasmic areas from which the organelles have been

2 : destroyed. x 7,000; x 9,500 respectively.

Fig. 6. — A nucleus with two nucleoli in intimate contact with the nuclear
> envelope. x 19,600.




T

3 RIBOSOMAL GENE AMPLIFICATION IN HEp2 CELLS 129

DISCUSSION

Thyoacetamide has an obvious effect on HEp2 line cells leading to
a local lysis of cytoplasmic components. As a result of cytoplasmic ribo-
some quantitative diminution, the nucleolus, a veritable RNA deposit
[3] becomes hypertrophied, a sign of a high rate of ribosomal precursors
synthesis [9]. The intensification of nucleo-cytoplasmic exchanges is
reflected by the high frequency of nucleolar bordering. The coalescence
of fibrillar nucleolar components and their migration into the nucleo-
plasm have also been encountered in the liver colls [8]. The significance
of this phenomenon is largely unknown but it might be related to the
nucleolus hyperactivity and the cellular stress process. Nuclear bodies,
whose functional role is largely unknown, are considered as markers of
malignant cells [10]. As a result of thyoacetamide treatment the number
of nuclear bodies increases parallelling the appearance of fibrillar micro-
spherules inside the nucleolus. It was inferred that these fibrillar micro-
spherules, veritable micronucleoli, are involved in the production of
granular ribosomal precursors. Later, these micronucleoli are transformed
into nuclear bodies which have no functional role any longer and, conse-
quently, manifest the tendency to pass into the cytoplasm. These nu-
clear bodies may originate within the nucleolus vig condensation of nucleo-
lar fibrillar component and its surrounding by a fibrous sheath. Their
role remains largely unknown.

The data presented here lead to the conclusion that thyoacetamide
has similar effects both in wvivo [1], [2], [6], [8] and in witro.

CONCLUSIONS

1. In the cytoplasm of HEp-2 cells treated with thyoacetamide,
a local lysis of cytoplasmic organelles occurs.

2. An obvious hypertrophy of nucleoli is encountered in such cells
and these nucleoli have close spatial relationships with the nuclegr
envelope.

3. The fibrillar nucleolar component undergoes a notable reorgani-
zation appearing as microspherules which are released from the nucleoli,
giving rise to a mininucleolar constellation within the nucleus. This phe-
nomenon resembles ribosomal gene amplification that was encountered
under natural conditions in some special types of cells.

Fig. 7. — Gigantic, dense and vacuolated nucleolus. x 68,000.

Fig. 8) — Dense nucleolus from which fibrillar micronucleoli (arrows) are released.

X 14,200, Left inset-initial stadium of releasing. x 12,600 ; Right inset-several
aggregated micronucleoli. x 12,600.

Fig. 9. — A simple nuclear body (arrow). x 68,600.

Fig. 10. — Two nuclear bodies (arrows). x 21,300. Inset —a nuclear body surround-
ed by a granular network. x 19,600.

Fig. 11. — Some nuclear bodies in intimate contact with the nuclear envelope.

X 27,000.
Fig. 12, — The nuclear body (arrow) formed in the nucleolus migrates into the
nucleoplasm. x 74,000.

B |




b

130 GR. MIHAESCU et al.

ribosoi'lal peleeulnsl Igclelo li Seeth yﬁrSt mJEO nction i the production of
- Drecursors ; later, they seem to transform in n bodi
n : ) uclear
whose number increases after thyoacetamide ontaal clear bodies

. e es ar S g i i i

REFERENCES

—

. Busch, H., SMETANA, K., 1970 The
s 5 nucleolus
2. Buscw, H., MurAMATSU, il[., AD,AMS, H., STEEIi
Exptl. Cell Res., suppl. 9, 150. ~

Academic Press, London, New York.
E, W. J., LiaN, M. C., SMETANA, K., 1963,

3. Busch, H. Byvokr, P SMETANA, K., 196:
s ) il 5 s K., 1963, Can. Res., é
4. CHAKRABARTTY, P. K, SCHNEIDER, W, C.,’1978 Can 2}3‘,%3 : 2:?1;13.7
5. KLEINFELD, R. G., 1957, Can. Res., 17, 10. f ; Y e
6. Lasp, A. K., Arch. Biochem. and Biophysics, 1953 27
g. IIgURAMATSU, M., Busch, H., 1962, Can. Res., 29, 9, 1,100.
9: Of?o:zA%. I}’ h?f;:Kg;TigiﬁE’Sw'A J., Busca, H., 1966, Exptl. Cell Res., 43, 2, 4923.
b D 1,0’ B > O ALLAN, R., HAwkins, T, C., Buscn, H., 1978, Can.
. SMITH HE D D
: ELENE S., SPRINGER, E., HackeTT, A, J., 1979, Can. Res., 39, 2, 332.

. TooLAN, H. W., 1954, Can. Res., 14, 600.

Received February 19, 1989

University of Bucharest
Faculty of Biology
Bucharest, Aleeq Porlocalilor, 1—3

YOLK PLATELETS BREAKDOWN AND ACID
PHOSPHATASE ACTIVITY IN EMBRYONIC
DEVELOPMENT OF FISHES (BLASTULA
AND GASTRULA STAGES)

BY

DRAGOS SCRIPCARIU, LOTUS MESTER and RADU MESTER

During early embryonic development of fishes (Hypophthalmichthys molitrix ), some
platelets show a progressive degradation. The disintegration of yolk platelets occurs
selectively and leads to the formation of a large amount of small and dense granular
material. An acid phosphatase (beta glyccrophosphate phosphatase) was also cytoche-
mically identified at the periphery and in the heterogeneous structure of yolk platelets,
which are in the process of degrading. Cytochemical data suggest the importance of acid
Phosphatase in the selective breakdown of yolk platelets during early embryonic deve-
lopment of fishes,

Several studies have shown that during differentiation a progressive
degradation and disintegration of yolk platelets occurs, but the role played
by enzymes in platelets breakdown is very little understood [2], [6],
[8], [16]. Denis [1] identified a phosphoprotein phosphatase and a beta
glycerophosphate phosphatase associated with the yolk platelets, in
mature eggs and during the development of Pleurodeles embryos. Cyto-
chemical demonstration of acid phosphatase participation in the process
of yolk breakdown was later obtained on platelets of the Mexican axolotl
embryos [6].

There are few data about possible factors involved in yolk platelets

~degradation during embryonic development of fishes. In Salmo gairdneri,

no acid phosphatase activity could be demonstrated in unfertilized eggs,
though the enzyme was identified in a later stage of development, asso-
ciated with the degrading yolk platelets [13]. An acid phosphatase was
cytochemically ‘identified in the yolk syncytial layer from the alevin of
trout, after hatching [14], [15].

Previous studies carried out in our laboratory have revealed cyto-
chemically an acid phosphatase in growing and mature oocytes in some
species of fishes, at the periphery of yolk platelets [12]. The enzyme was
also demonstrated in the mature unfertilized and fertilized oocytes (after
20 min) of fish, in the vicinity of those platelets which are in the process
of degrading [7].

The purpose of this study was to follow fish yolk platelets break-
down during early stages of embryonic development, in correlation with
the presence of acid phosphatase at their level.
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MATERIALS AND METHODS

Our experiments were carried out on F ypophthalmichthys molitriz
(silver carp) acquired from g figh hatchery (Nucet Research Station).

Blastula and gastrula stages were removed from their jelly coats
and were fixed in 2,59, gluta,raldehyde solution buffereq to pH 7.4 with
0.1 M cacodylate, containing 49 sucrose, for 30 min gt cold. Afterwards,
the pieces were washed 4—5 times with cacodylate buffer 0.1 M, pH 7.4,
With sucrose (4%), at cold. The histochemical reaction for geid phospha-
tase was performed by incubating the Pleces in a modified Gomori incu-
bation medinm gt PH 5.0, as described by Pearce [9]. For controls, tissues
Were processed in the same incubation medium without substrate (beta
glycerophosphate). The incubation wag carried out at 37°C, for two hours,
After incubation, the tissues were rinsed severgl times with: cacodylate
buffer 0.1 M, PH 7.4 and postfixed in'1% osmium tetraoxide, buffered
with 0.1 M cacodylate buffer PH 7.4, for 60 minutes at 4°C. The tissues
were dehydrated through a graded series of ethanol to Propylene oxide
and embedded in Epon.

For electron microscopy, silver-gold sections were cut on a LKB
ultratome, stained with a lead citrate solution (4 %) and examined with
a Philips 201 electron microscope.

RESULTS

1. Yolk platelets degradation. Yolk platelets represent, one of the most

- Prominent “components in the cytoplasm of mature unfertilized eges,

They also appear as major constituents of cells, during early develop-
mental stages. The magjority of yolk platelets apparently have lost their
membranes and appear ultrastructurally a8 a population of large and
dense structures with a heterogeneous content,. :

In the blastoderm cells, some of thege large yolk platelets undergo

a_process of progressive breakdowr., Electron microscopy shows that
these platelets appear disrupted structurally in Smaller pieces B
Figs. A and C). This progressive degradation of Platelets takes place in

different ways : by disruption of the central core, by the formation of
Smaller units and by lysis, which may occur both from the beriphery and
from the interior of yolk platelets. H owever, in the Stages of blastula of

- fish, development;, only some platelets are in the process of degrading.

Probably, the degradation of yolk platelets appears polarized or limiteq

to some regions of embryos or of some cells.

Yolk platelets breakdown in gastrula cells stage. of fish shows a more
heterogeneous structural aspect. As can be seen in Figs. A-D (PL II),

yolk platelets are broken down in many smaller units, They are charac-

terized by a heterogeneous nature of their content, without a visible limit-

" ing membrane, Ultrastructural observations also shoxx]s different degrees

of degradation of platelets. The electron microscopic images Suggest that
the breakdown of platelets is a complex process, which Involves a weaken-
Ing of the central structure, the formation of Smaller subunits and g, sub-
Sequent dispersion of the yolk granular materia] in the cytoplasm (Pl II,

e

£

F i 1Is of developing fish embryos. :
e acid phosphatase is

Plate. T — Ultrastructure of the yolk platelets from bl K] ; : \
A)at\e;ollk platelet in an early stage of degradation. The enzymic reaction product of

isi in t lubilization areas (see arrow). 10.000 x . . e
lgl;lzley(;ﬁ( E;Steslgtuat a higher magnification (30.000 x). Note the presence of the reaction produc

vithin i interior structure. : : ; : ;
g;logglel:ltzcllsoe\w:‘l(}fh;t)llltti)l'ﬂ;lcleet illustrating the burst of its structure with fornmtli)(x)l (;)éohftel ogeneous smaller
Subunits, Acid phosphatase is visible in the solubilization areas (see arrows). i KE

: - %
D) Yolk platelets with a positive reaction for acid phosphatase at their periphery. 7500 x.
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Figs. C and D). Sometimes this yolk granular material appears visible
with a limiting membrane, which probably represents the final product
of yolk platelets degradation. :

2. Ultrastructural localization of acid phosphatase activity. In early
stages of differentiation, yolk reserve utilization depends on many factors.
Since acid phosphatase activity was identified at the periphery of some
platelets in mature unfertilized and fertilized fish eggs, we followed the
association of this enzyme with yolk platelets breakdown during early
stages of fish development.

In the blastoderm cells, the reaction product of enzymatic activity
was identified at the level of yolk platelets which are in the process of
degrading. The localization of acid phosphatase on these structures appears
with a heterogeneous distribution. The enzymic reaction product was
identified at the periphery of some yolk platelets (Pl I, Fig. D) or in the
central part of the structure (Bl 1, Fig A and’ Oy at’s higher magnifi-
cation Fig. B).

Acid phosphatase is also present at the level of smaller subunits of
platelets (which arefin the process of degrading), described in gastrula
stage of fish. Because of their strong osmiophily, the enzymic reaction
product of acid phosphatase appears sometimes hardly distinguishable.
Electron microscopic, images show a positive reaction in the interior of
subunits yolk platelets (Pl II, Figs. A and C, arrows) -and at their
periphery (Pl II, Fig. D, arrow). At a higher magnification, acid phos-
phatase can be observed cytochemically, both at the periphery and in the

‘interior of a small yolk granulary material dispersed in the cytoplasm

(Bl 11, Fig, B).

~In some gastrula stage cells the structural elements of the Golgi
apparatus were detectable, associated with g population of vesicles which
present a positive reaction for acid phosphatase (Pl. II, Fig. B, arrow).
In the image, a yolk platelets granule is also visible, with acid phosphatase
activity distinguishable at its periphery. This granule is delimited by a
membranous envelope.

DISCUSSION

During early developmental stages, yolk platelets furnish the spe-
cific material for morphogenesis and organogenesis. Although it is evi-
dent that the disappearance of volk platelets is related to the occurrence
of cell differentiation, the nature of this relationship is not well understood.

Structural organization of yollk Platelets in fish appears to be diffe-
rent form those described in amphibians [3], [6], [10]. Our data show
that yolk platelets appear as ovoid structures with an amorphous content.
This morphological aspect of yolk platelets structure is in agreement with
the observations obtained on trout yolk [13]. The earliest changes in the
platelets during development consist in the breakdown of the large struc-
ture in small pieces with polymorphous aspect. This process occurs in
different parts of the platelets and leads to the formation of large amounts
of dense granular material (or subunits) of different sizes.
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There are some general cytological data, concerning the amphibian
yolk platelets degradation [3], [6], [16]. Yolk platelets of developing
axolotl embryos degrade by membranous unraveling or delamination at
their periphery [6]. The breakdown process begins at the beriphery by
the disappearance of the original superficial granular zone, and later by
the degradation of the main crystalline part of the yolk platelets.

Yolk platelets breakdown in the early stages of fish embryonic
development is not a general phenomenon. Probably, the individual yolk
platelet is solubilized by a coordinative process, with the participation of
unknown cellular factors of control. Most yolk platelets remain unaltered
in the cells until the time of hatching. The high rate of their solubilization
takes place during the growth phase after hatehing and finishes with the
disappearance of yolk vesicles.

Our cytochemical data, revealed the presence of an acid phospha-
tase activity in blastula and gastrula stages of fish embryonic develop-
ment, associated with yolk platelets utilization.

Different opinions exist regarding the intracellular location of acid
phosphatase activity, in the oocytes and during the first stages of develop-
ment of fish and amphibians. In Some cases, acid phosphatase was demon-
strated in growing Rana Dpipiens oocytes [4]and growing fish oocytes [12].
Steiner and Hanocq [11] failed to identify an acid phosphatase activity
at the level of yolk platelets in mature Xenopus laevis oocytes, but a posi-
tive reaction has been shown at the level of Golgi apparatus. In fish,
acid phosphatase was identified in the plasma, membrane, in the cortical
alveoli and the cytoplasmic matrix of Carassius oocytes [5], or in the yolk
Syncytial layer in the alevin of trout after hatching, and only occasionally
in the first stages of differentiation [13]—[15].

The presence of acid Phosphatase in the first stages of development
(gastrula) was demonstrated on amphibia [6]. In contrast with the results
obtained by us on fish, yolk platelets breakdown in early stages of amphi-
bian development appear only at their periphery. The presence of acid
phosphatase in the inner structure of amphihian platelets was identified
only occasionally.

Our present data, in correlation with previous studies [7], [12],
suggest that phosphomonoesterasic activity is present in growing fish
oocytes and also in the first; Stages of fish embryonic development, in cor-
relation with the utilization of yolk. Furthermore, acid phosphatase
activity continues with different rates in all Stages of fish embryonic
development.
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CEREBRAL VESICLE ALOTRANSPLANT
TO CHICK EMBRYO
I. CHANGES IN THE HEAD AND THE BRAIN STEM
OF THE HOST

EMILIA GHIDUS, OLGA CILIEVICI, [Z. KNEZEVIG|

Serial sections stained by Nissl’s method, hematoxylin-cosine and Spielmeyer’s method
were used for the examination of a chicken encephalon, which in the stage of 13 somites,
after decapitation, was grafted on a corresponding fragment collected in the same way
from another embryo of the same age. The chicken developed with two complete beaks.
Making a comparison with a normal encephalon it was clarified the place and way in
which the two components (the donor and the receiver) were sutured. The host brain
stem was analysed in detail and some aspects (hypertrophied ectopic ganglion, broken and
displaced formations, conjunctive tissue bridges, etc.) that mi sht, at least partially,

contribute in the mechanism of induction of malformations were discussed.

Embryonary transplants supply valuable data both for understand-
ing some important problems of biology (morphogenetic induction, deter-
mination, transdetermination, differentiation, development, etec.) and
for clarifying the mechanism by which various malformations are produced.

The literature concerning cerebral transplants presents mainly the
external structures which they influence during their development.

The purpose of the present work was to obtain cerebral vesicles
alografts and to analyse on serial microscopic sections the way in which
the two cerebral components (from the donor and the host) evoluate.

MATERIAL AND METHOD

The work was carried out on Rhode Island hen eggs. At 36 hrs
of incubation, windows 10/10 mm in size were cut in the calcareous egg
shell just above the embryo. The latter were selected to have the same
age and to be in the stage of 13 somites and the decapitation was then
performed (which means more than it is commonly understood by deca-
pitation in Sherrington’s terms) on a stereomicroscope using a pair of
scissors for iridectomy. The portion removed from one embryo was as-
pired with a micropipette and transplanted to another embryo from which,
after decapitation, the corresponding fragment was removed. Survival
of the embryos was 30%, of which some showed various malformations.
Sacrification was performed on the 21st day of incubation at the same time
with the controls.
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In the present work We present an analysis of the encephalon of g
cerebral alografted chicken bresenting g congenital malformation : the
presence of two complete beaks. The analysis is made by comparison Wwith

he encephalon of & normal chicken (Figs. 1, 2, 3).

Bach encephalon Was cross-sectioned intq 3 fragments (prosencepha-
lon, mesencephalon and rhombencephalon -+ cerebellum) which were
imbedded in celloidin. The serig] Sections were stained by three methods :
Nissl, hematoxylin-eosine and Spielmeyer).

RESULTS AND DISCUSSIONS

Examination on Serial sections of the alografted encephalon allow-
ed us to Specify, by comparison with the norma] encephalon, the site
of suture of the two cerebral components and to analyse their structure.
The grafted fragment which included the Prosencephalon and portions
of mesencephalon and cerebellum, suffered by aspiration and grafting,
lateral compression which determined shortening and asymmetry of the
two halves of the brain and, Important torsion due to which at the site
of suture to the host, the optic tuberculum of one side assumed gn ab-
normal position. The site of suture between the two components was
filled with g lax tissue due to the proliferation of hrain covers,

The main aspects noticed on the Serial sections in the brain stem of
the host by comparison with thoge noticed in the norma] chicken, are
presented below starting from the level of hypoglossus nerve nuclei to
the red nucleus.

Sections containing the inferior half of the hypoglossus nerve nuclei
show that the latter contain less neurons than in the normg] chicken and
that some of these neurons haye a greater amount of tigroid bodies. In
the normal chicken the cerebellum appears at this level ; in the grafted
one the cerebellum may be seen only at the level of the upper poles of the
hypoglossus nerve nuclei and igs dorso-lat-era,lly pushed drawing with it
the corresponding choroid plexuses. Here may also be seen the lower pole
of the dorsal nucleus of the vagus nerve containing neurons, too, un-
equally loaded with the ergastoplasm. Along a short distance the epen-
dymary channel is broken and by proliferation of the displaced choroid
Plexuses a lax tissye was formed, with thip bridges connecting the right
half of the bulh to the left one. The nuclei of the reticulate formation at

dorsal nucleus of the vagus is large, the displaced cerebeliym appears
broken and torsioned and the covers of the brain stem (especially on the
cerebellum side) gre excessively thickened (Figs. 5, 6). Displacement of
the cerebellum took along the corresponding half of the brain stem and
that is why, starting from the level of the commissura infimg, ang of the
glossopharingea,l herve nuclei, the images of the two halves become asym-
metrical. At this level, besides the well-developed tissular bridges, the
sections also show g tissular formation including g ganglion which will
later adhere to the lateral wall of the encephalon in the cochlear nuclei
area (Figs. 7, 8). In thig last area some things are noteworthy (Fig. 9) :

Fig. 1. — Chicken with 2 beaks.

Fig. 3. — Grafted encephalon beside normal ence-
i phalon.

i icken with 2 beaks
Fig. 2. — Normal chicken and cfhxc]\('n .\\Ilh beaks
: (on the 21st day of incubation).

: i y bral components ;
ig. 4. — Site of suture of two cere . 1
Erllg the left, the host; below, the _optlc tllb.CICllll.lm
from the donor; above, on the right, conjunctive
bridges.

Fig. 5. — Scction through the brain stem at 1the
le\‘;cl of the glossopharingeal nerve llmcleus. Bri) {er;
choroi(l plexuses, the conjunctive bridge at thfl ?\‘r’ﬁi
i ra infima, the cerebellum moved 2
of commissura infima, _ ! ‘ (
the tissular. formation including the ganglion (on
the right) can be noticed.
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s0ing towards the 8anglion can be noticed.

Fig. 10, — Cerebellum fragment from the host.
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the cochlearis magnocellularis nucleus is more distal in the grafted chicken
than in the normal one, from the IVth ventricle walls and the cochlearis
linearis nucleus contains less well-stained neurons ; commissura cochlearis
was broken by the movement of the cerebellum which determined an
alteration in the form of the IVth ventricle though the newly formed
connecting bridges are present up to the level equivalent to the trapezoid
body. At this level vestibular nuclei and the motor nucleus of the trigemi-
nus may be noticed, with big neurons ; facial nerve nuclei, and adhering
to the lateral wall the ganglion which reaches its maximum dimensions
may also be noticed. It is possible that this ectopic and hypertrophied
ganglion be implied in the morphogenetic process of inducing malfor-
mation causing anadditional beak. In the brain stem of the host it may also
be seen : the nucleus of the 6th pair of cranial nerves and the zone in which
the cerebellum was cut off from the brain stem and did not allow conso-
lidation of the cerebellar pedunculi. The cerebellum is larger, shows por-
tions of cerebellaris nuclei but it is torsioned and has necrotic areas. A
small cerebellum fragment also occurs on the opposite side (Fig. 10).
Further, one can also see the trigeminus sensible mean root nucleus, an
area of large neurons of the reticulate formation and, on few sections,
the isthmo-optical nucleus, on one side only.

In the control, up to the isthmo-optical nucleus, the sections show
clearly other formations as well : the nucleus of the 4th pair of cranial
nerves, the optic tuberculum, the lemnisci lateralis ventralis nucleus,
the linearis caudalis nucleus in the reticulate formation. The isthmo-
optical nucleus can be seen at the same level with the semilunaris nucleus
and the tegmentalis nuclei and, on few sections, with the lower poles of
the oculomotor nerve nucleus, too. The red nucleus becomes visible in
the mesencephalic reticulate formation at the level of the accessory nucleus
of the 3rd cranial nerve pair and of the mesencephalic nuclei.

Our study suggests that the zone delimited by the isthmo-opticus
nucleus and the red nucleus can be followed neither in the brain stem
of the host nor in the grafted fragment (though it may not be completely
missing, but ouly altered so much as to become unrecognizable).

The literature shows, on the basis of the data obtained by embryo-
nary grafts and extirpations performed at the cerebral vesicle level, that
a certain neuron territory determines the appearance of the bone tissue.
It was thus possible to show the role played by the whole encephalon and
its various section (prosencephalon, mesencephalon, and rhombencepha-
lon) and even by the spinal cord in the morphogenetic induction that
causes the development of the neurocranium [10], [5], [11]—[17]. The
mesencephalon, which in our transplant suffered mostly, does not seem
to play a significant role in the morphogenetic induction of the head
bones but only to supplement the induction of the prosencephalon and
rhombencephalon [17].

We may say that the grafted fragment, though altered during section-
ing and grafting, played its role of g morphogenetic inducer in the vis-
cero- and neurocranium development, by its components and in coopera-
tion with the brain stem of the host.

The malformation on the beak which is, as we have shown, one of
the malformations encountered in the cerebral alograft lot, could be re-
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garded as a consequence of the alterations produced in various areas by
the intervention of the experimenter. And thege are not few in number,
Schowing [12] shows that the upper beak develops from the frontal bud
elements. Therefore, in our experiment, it is possible that bart of the frontal
bud may have moved to another area or that part of the graft forced into
altered conditions induced g Supplementary frontal bud. It may equally
happen that new elements such as o Gasser ganglion, ectopic and hyper-
trophied, broken and displaced choroid plexuses, fragments of cerebellum
with lesions, newly formed conjunctive bridges, .etc, contributed to the
morphogenetic induction of the elements from which the second bealk
Was made up.

The intimate mechanism. of production of this malformation still
remains to be clarified even though genetically it may also be regard-
ed as a case of genie overdosage and perturbations in the genic control
in areas in which the genetic material underwent changes,

CONCLUSIONS

Examination on serig] sections of the chicken encephalon with
cerebral graft and congenital malformations as well a5 the presence of
two well-formed beaks by comparison with the control chicken, alloweq
the following conelusions:

1. The encephalon of the alografted chicken took the prosencephalon
and parts of the mesencephalon and the cerebellum, from the donor, and
the brain stem up to the level of the isthmo-opticus nucleus and an im-
portant part of the cerebellum, from the host.

2. The place and Way in which the two cerebral components Jjoined
could be clarified.

3. The mesencephalon shows the greatest formation deficiencies
as decapitation has been performed at this level with both embryos.

4. The alograft made in the stage of 13 somites allowed the newly
formed encephalon to Carry out its morphogenetic action on the skeleton
(in case this action had not been carried out; before).

5. The alterations produced at various levels of the encephalon
during the operation of grafting, i.e., displacements, compressions, bregk-
ings and torsionings of Structures, as well as the special development
of some formationg (conjunctive bridges, fill-up lax tissues and especially
a large ectopic ganglion) may contribute in producing the malformation.

The transplants were performed within the Department of Radiobiology, Boris Kidri¢
Institute of Nuclear Sciences, Vinéa, Beograd, Yugoslavia. The embedding in celloidin and

Processing of sections Wwere carried out in Bucharest, at the Ncurology Institute, Depart. of
Pathologic Anatomy.
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AGE-DEPENDENT CHANGES IN THE GLYCOGEN
CONTENT IN SOME TISSUES OF MYTILUS
GALLOPROVINCIALIS (L) OF THE BLACK SEA

BY

NINA SILDAN, IOSIF MADAR and |[EUGEN A. PORA|

The glycogen content of the hepatopancreas, ‘the non-gonadal mantle tissues and the
posterior adductor muscle of M ytilus galloprovincialis was followed in seven size groups,
corresponding to various age groups.

It was established that in summer the tissues of mussels contain large amounts  of
glycogen, the greatest carbohydrate reserve being found in the mantle and the lowest in
the muscle. On the basis of energy storing capacity of the examined tissues, two critical
periods, corresponding. to body lengthes of 2.2 ¢cm and 3.2—4.2 c¢m in the postlarval
development of the mussels, were noticed.

In well-fed bivalve molluses the amount of glycogen stores may be

very large, even up to 60 percent of the dry body weight in some Species.
Significant changes in the glycogen content are occurring in hibernation
and starvation [6], [7], [12]. The common sea mussel, Mytilus edulis (L),
contains large amounts of glycogen subjected to intense seasonal and
reproductive variations [3], (o131 [14].
- Ourrecent works [4], [9], [10], [11] provide a strong support to the hy-
pothesis that in Mytilus galloprovincialis beside a cellular metabolic
regulation there exists a hormonal regulation of the carbohydrate meta-
bolism. On the other hand, our data show that in M ytilus galloprovin-
ctalis the glucose concentration in the haemolymph is relatively constant
within different age groups and that the level of circulating glucose is
decreasing parallelly with the ageing of the mussels [8].

These findings led us to the present work, in which the glycogen
content in three main carbohydrate storing tissues of Mytilus gallopro-
vincialis in seven size groups, corresponding to different age groups, was
examined.

MATERIAL AND METHODS

Mussels of various sizes were collected between 15-—25 August
1975, from the low water littoral zone of the Black Sea at Agigea (I.R.C.M. —
Constanta). After cleaning the shells, the mussels were solected and kept
for 3 days, prior to the experiments, in aquariums in sand filtered, acrated,
hatural sea water with g total salinity of 15—16°/,, at a temperature of
22°C. For the experiments 7 size groups (respectively age groups) of ani-
mals were used as follows group I = 1.7 em; group II = 2.2 cm ; group
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gators [3], [5], [14]—[16]. At the same time, one can ob
teristic tissue distribution of the glycogen stores which r
the same throughout the life Span of the mussels.
tains the highest carbohydrate amounts, r
10454 g5 719 mg glycogen per 100 g fresh tis
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III = 3.2 cm ; group IV = 4.2 em ; gr
and group VII = 8.0 cm.

On the day of experiment, the mussels were removed, at intervals,
from the aquariums and opened by cutting the adductor muscles. After
blotting the interpallial water by filter baper, small pieces of the hepato-
bancreas, mantle and posterior adductor muscle were quickly removed.
The mantle pieces for glycogen analysis were excised fr
tissues avoiding at the same time the muscular mantle border. The gly-
cogen determinations were made from 20—30 mg fresh tissue according
to R. Montgomery [12].

The data, expressed as mg glycogen/100 g wet tissue
lated Statistically according to Student’s ttest, P value
being considered Statistically significant.

oup V= 5.2cm; group VI = 6.2¢m

, were calcu-
sof 0.05, or less,

RESULTS AND DISCUSSIONS

The age groups of mussels used in these experiments seem to be well

delineated, the size differences between every two neighbouring groups
being highly significant (figure 1).

cm.

10 L

9 F M

8 F V

7k el Fig. 1. — Mean body sizes (length in cm) of the

seven experimental groups of mussels used for

6 T 7 glycogen content analysis. I =1,7 ¢ (n=10);

5L o II =22 ¢y (n=11); III = 3.2 ‘m (n=12);
7 IV=42 em (n = 10); 'V =5.2 em (n=11);

el & on VI=16.2 em (n— 11); VII = 8.0 cm (n = 10).

: L VV- %) P < 0.001 5 = number of animals.
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The absolute megn values g5 SE of the
batopancreas, the mantle tissues and the adductor muscle are presented
in figure 2, and the percentage modifications as compared to the values
obtained in group I (1.7 em) are given in figure 3.

The data summarized in figure 2 show thag in Mytilus galloprovin-
cialis the carbohydrate reserves, in late Summer, are noticeably high and
¢comparable with the values reported for Mytilus edulis by other investi-

serve a charac-
emain essentially
Thus, the mantle con-
anging from 4121'¢g 604 to
sue, followed by the hepato-

glycogen content in the he-

om the non-gonadal

Fig. 2. — Changes in the glycogen con-
g:lft of the hepatopancreas (A), the
posterior adductor mus(?le
the mantle (O) of Mpytilus ;
vincialis depending on the body size.
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pbancreas, with glycogen values varying between 1815 g:.310. an
386 mg %, and by the muscle, which tains - be kg _.al%d,3370,g{3.
e Eg o i,i R A X containg between 796 él: 109 ‘ant_i
n the basis of the statement that in Ml rovincialis the
_ ytilus galloprovinéialis

blood glucose level is age-related, it was assumed th%,t inp the horrznofllalm?
li)egqlathn of glucose production and in the in vivo glucose consumption
y Ell_le_ tissues the age, respectively the size, of mussels has an important

c];)n 1tioning role [8]. In this connection, from the present data it results
geigtzanl(jll JECI %telus : gal(lloprovéncmlis the glycogen reserves exhibit an age-
. ent (L.e. size-dependent) dy ics in ¢ 4 rdr, ing

bl T ) dynamics in all the carbohydrate storing

~ Enzyme activity analysis made by M. Alemany ] 5
Pérez [1], 2] indicated that in M ytilus edulis the glujcidaigdenl\e[l:gfgiglrln
the hepatopancreas was subjected to a more rapid mobilization than that
from tlle mantle and the muscle. On the other hand, A. de Zwaan and
D. I Zandee [16] found that in M ytilus edulis during anaerobiosis the
moblhza.folon of glycogen was restricted to the hepatopancreas and the
muscle tissue. Taking into consideration these findings, it can be supposed
th%}t keep}ng the mussels for 3 days, prior to the experiments, in la,bt;l'a-
tory conditions may result in a greater loss of glycogen from ‘éhe hepato-
bancreas and muscle than from the mantle tissues. ;

: The data concerning the glycogen content of the -g

tissues show that in the musselsywitgh a medium leggetlllmoré %?211 2?1%’11 fln g nctll;:
the mean glycogen values of 10454 g 719 and of 7580 4 780 mg/iOO g
exc‘eed with 109% (P < 0.001) and with 529, (P < 0.01) the mean gly-
cogen value of 4999 ¢ 410 mg %, found in the mantle of the mussels with
a medium size of 1.7 ecm. This increased glycogen deposition in young
mussels is probably linked to processes of sexual maturation, the carbo.
?g’g}l;atf léeslell)’ves in the mantle — which contribute about 40 %’ in summer
o Se] ! 0[ g]. ody glycogen content [16] — Dbeing primarily used in gameto-

Our results also Suggest that the age correspondin , to the si g

?f 2.2 em is a critical developmental period, chal‘l*;mcteriz%d by sﬁgnzificgafggg
reduced glycogen amounts in the hepato-pancreas (2012 & 356 mg% ;
P=0.02) and the muscle (1283 ds 135 mg%,; P < 0.01) as compared
with those measured in the size group of 1.7 em (3370 4 386 mgY%, for
the hepatopancrezps and 2653 gy 385 mg%, for the muscle). No signifiocant
difference is seen in the case of the mantle although a Slight tendency for
g{yqogen decrease can be noticed. These changes in the glycogen reserves
.lale In agreement with a Shayp drop of about 509, in the circulating glucose
evel of mussels with a medium body length of 2.0 ¢cm as compared to the
values found in the animals with a medium length of 1.5 cm.

CONCLUSIONS

1. In late summer, Mytilus galloprovincialis o i
) € su , 4 ) ontains large amounts
g)tfoﬁlgf;%g:n dlsir-;[{‘lxlbu}tl(?dl unevenly between the three main ca,%’bohydrate
"Ing tissues. The highest olycoce i i
bl e mus%le. glycogen content is found in the mantle and
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2. In all the tissues examined, i.e. hepatopancreas, mantle and
muscle, the glycogen content shows significant age-related changes which
suggest that the ages corresponding to the size groups of 2.2 em and of
3.2—4.2 cm are critical physiological periods in the development of mus-
sels, reflected in the energy storing capacity of different tissues.
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HISTOLOGICAL EVIDENCE OF THE ACTION OF SOME
ALPHA- AND BETA-CYTOTOXIC COMPOUNDS UPON
THE ISLET-LIKE FORMATIONS IN THE INTESTINAL
MUCOSA. OF MYTILUS GALLOPROVINCIALIS (L)

BY

CONSTANTIN CRACIUN, BELA MOLNAR, I0SIF MADAR, NINA SILDAN
and fEUGEN ‘A. PORAJ

The actions of alloxan and streptozotocin (both beta-cytotoxic agents) as well as of
cobaltous chloride (an alpha-cytotoxic substance) upon the islet-like formations in the
intestinal mucosa of Mytilus galloprovincialis (L) were studied. It was established that allo-
xan and streptozotocin destroy the basophil cells (the insulin-like producing ones), while
CoCl, mainly destroys the acidophil cells (probable the glucagon-like material secreting
ones) present in the insular formations of this species.

It has recently been demonstrated that insulin-like substances
and insulin-like producing cells are present either in the hepatopancreas
[15] or in the intestinal mucosa of some gastropodes and bivalve molluges
[2], [4], [6], [9], [1T], [15]. On the other hand, so far, there is no sure
proof of the existence of g glucagon-like hormone in invertebrates. In
spite of this fact, Assan et al. [1] have reported the presence in inverte-
brates of some glucagon-like immunoreactive substances. N evertheless,
the attempt of Fritsch et al. [5] to put in evidence glucagon-like material
producing alpha-cells in the intestinal epithelium of Mytilus edulis was
unsuccessful.

In this respect, the experiments of Madar et al. [7]—[11] concerning
the age-dependent blood glucose dynamics, the “in vivo” effect of insulin
‘upon the blood glucose dynamics, the “in vitro” action of insulin upon
the glucose uptake by mantle tissue pieces and the ‘“‘in vivo” effect of
alloxan, streptozotocin and CoCl, upon the circulating blood glucose
levels in Mytilus galloprovincialis, are remarkable, strongly suggesting
the presence of insulin- and glucagon-like substances in this Species as
well as the existence of their corresponding cellular structures, These
data led us to the present experimental study, in which the selective
beta-eytotoxic effect of alloxan and streptozotocin as well as the Specific
alpha-cytotoxic action of CoCl, (well known in vertebrates) upon the ingu-
lar formations in the intestinal mucosa of Mytilus galloprovincialis wag
investigated by light microscopy.
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MATERIALS AND METHODS

- The mussels were collected between 14—26 June 1979, -from the
littoral zone of the Black Sea at Agiges, (IRCM-Constanta). Individuals
of 5—6 cm length, corresponding to an age of 23 years [7], [8], were
selected before the experiments, and kept for 5 days in an aquarium in
sand filtered, aerated, natural sea water with a total salinity of 182 o0y
at a temperature of 22°C. The mussels were then distributed in 4 experi-
mental groups of 15 individuals each, as follows : Group No. 1, control
animals injected with saline solution (100 pl/animal).

Group No. 2, animals injected with g single dose of 12.1 mg allo-
Xan (“Austranal”) per 100 g:b.w. solved in saline solution.

Group No. 3, animals injected with g single dose of 20 mg strepto-
zotocin (“Boehringer”, Manheim GmbH) per 100 g.b.w. solved in saline
citrate buffer (pH — 4.5).

~ Group No. 4, animals injected with a single dose of 20 mg CoCl,
(“Merck”) per 100 g.b.w. solved in saline solution. -

The solutions were injected into the hepatopancreas via the ligament
by means of g microsyringe, having an adjustable needle No. 20.

The animals from groups No. 1, 2 and 3 were put into the fixation
liquid 24 hours after receiving the injections and those from the group
No. 4, six hours after being injected.

The mussels were fixed in Bouin’s solution for 24 hours and then
embedded in paraffin and stained, for the demonstration of inslar for-
mations, by the Yatsumitsu-Ha,rumichi-Humio technique [17]. It must
‘be mentioned that for histological demonstration and location of the
(islet-like structures, total and serial sections of the whole body of the
mussels were performed. Also, in order to establish certain morpho-phy-
siological correlations, parallelly the Samme groups of animals were studied
from the physiological point of view [10], [11]. :

RESULTS AND DISCUSSI ONS

The histological data, obtained by means of serial sectioning,  show-
ed the presence of islet-like st ructures mainly at the level of the intestinal
mucosa. These structures are especially numerous in the intestinal seg-
ment from the dorsal part of the animal, i.e, in the vicinity of the heart
and at the emergence of the intestine from the hepatopancreas. Tsolated
insular formations vere also found at the level of hepatopancreas. Tn this
respect, Fritsch et al. [5], [6] reported that in Mytilus edulis, the insulin-
like material producing cells are situated in the mucosa of the intestinal
segment which passes through the hepatopancreas.

; ‘The preponderant location of the islet-like structures of Mytilus
galloprovincialis in the intestinal segment crossing the pericardial cavity
I8 probably, as suggested before [10], [11], connected with g direct hor-
monal regulation of glucose levels in the haemolymph of this ‘Species.

Group No. 1: Control mussels. In the control mussels, the islet-like

Structures in the intestinal mucosg, are present in a great number, consist-

H e oy srooati S in
Fig. 1. — Control group. Numerous insular formations and cellular ;lg;{gl(bdlloll
intestinal mucosa of Mytilus galloprovincialis (L). Ob. X al. ! A
Figs. 2. — and 3. — Alloxan injected group. Fig. 2. Strongly aff(}ctcd msfu a 3 n; o
ar: visible. Ob. x 25. Fig. 3. Pronounced cellular lysis in the insular formations. .
X 25.
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ing of either: cellular congregations, forming islets of large sizes, or small
cellular aggregates (2—3 insulin-like secreting cells) scattered in the in-
testinal epithelium(Fig. 1). When situated in the low intestinal epithe-
lium, the islets are spherical or sometimes may have an irregular outline.
The islets located in the tall intestinal epithelium have an oval shape.
. .The distribution of insular formations along the intestinal mucosa
ig uneven. In certain regions they are in great number while in others they
are scarce. Regardless of their distribution the insular cells contain a great
number of secretory granules. The turgescent appearance of the cells
as well as:the granular content of their cytoplasma, revealed with the aid
of the specific staining method used, indicate an intense activity of for-
mation: of :the secretory material. : :

.. In the ;period when the experiments were carried out (June), the
greatest majority of insular formations exhibited tinctorial affinities for
Victoria blue. and . chromium hematoxylin, that is basophil affinities
characteristic of the beta, i.e. insulin secreting cells. Rarely, groups of
9—3 phloxynophil cells were observed, indicating the presence, in a re-
duced number, of the alpha, glucagon-like secreting cells.

Group No. 2: Alloxan treated mussels. The physiological studies
carried out on this group of mussels [10], [11] showed a 709, increase of ,
the blood sugar level, as compared to the control group. Histologically, 5
it was demonstrated in mammals that alloxan produces a selective ne- i
crosis in the beta cells and that in this case the pancreatic islets contain
only alpha cells [13], [14]. The selective destruction of beta cells is always
accompanied by a definite hyperglycemia. o :
~ Our histological findings demonstrate that after alloxan treatment
the insular formations in mussels are strongly affected (Figs. 2 and Fig.3).
This is expressed by the reduction of the dimensions of islet-like forma-
tions (Fig. 2) and by large areas of cellular lysis which, in some insular i
structures, may affect almost all the cells (Fig. 3). . ~‘
' Many islets and cellular aggregates depict marks of characteristic
‘ disintegration : the cells become angular with irregular shape, the intense

; basophil cytoplasma is reduced and disposed in a mnarrow band around
f the nuclei. Many cells are completely degranulated and vacuolized.

(i }. ] “Taking into consideration the selective beta-cytotoxic effect of the
Hiti alloxan and the strong cellular lysis observed in the .insular for-
! ’ \ mations of Mytilus galloprovincialis, we appreciate that the disintegrated
’ ’ i and altered cells are beta insulin secreting ones. Also, it may be assumed
|
|

that at least partially the unaffected cells in the islets represent alpha, i.e,
glucagon-like ‘material ‘secreting ones.

!
! Group No. 3 : Streptozotocin treated mussels. The physiological data
Il indicated a marked hyperglycemia in this group of mussels (4-122%) as
[ compared to the control animals. Streptozotocin as alloxan is a beta-
[ (e cytotoxic agent [16]. In spite of the sharp increase of the blood glucose,
‘ 1' I the histological sections show that the insular formations and the cellular
il aggregates, after streptozotocin treatment, do not undergo such pro-
nounced alterations as in the alloxan treated group.
. ) . = ) ~ Thus, in the intestinal mucosa, one can still find sparce islets and
Fig. 4. — Streptozotocin injected animals. Partial damaged insular formations cellulai"'a,g'gregates' apparently unaffected (Fig- 4)- However, in the grea,t

|
A

i and cellular aggregations. Ob.x 25. SR 5 5 A ; ? 4 5

| Fig. 5. — Cl,Co injected mussels. The general affectation of insular formations. majority of the islets, partial cellular lysis of the insulin-like secreting

e A reduced number of undamaged cellular aggregates represent beta cells. Ob. x 50.
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cells accompanies the volume reduction of the insular formations, Also g
great decrease in the totgl number of the islets s noted.

It may be assumed that, in streptozotocinized mussels, as in the
case of alloxanized ones, the damaged cells are the beta, i.e the insulin
Secreting cells.

Group No. 4 . CoCl, treated mussels. The specific alpha cytotoxic
effect of cobaltous chloride is wel] known in mamma]s [3], [12], [16].
The transitory hyperglycemia which follows the CoCl, administration ig
ascribed to glucagon release from the alpha cells before undergoing the
characteristic degenerescence due to the selective toxic action of this
substance [12], [13].

In mussels, Madar et al. [10], [11] found g 144 % increase of blood
glucose level, ag compared to the control group, 6 hours after injecting
CoCl,. This finding gave Support to the supposition that the rise of blood
glucose content in this case could be ascribed, by analogy, to the liberation
of a glucagon-like factor, promoting the mobilization of glucose from he-
patopancreas and other glycogen Storing tissues.

In this sroup of CoCl, treated mussels Wwe tried to check the presence
of alpha cells in the islet-like structures,

Generally, the histologic slides show a decrease in the number and
a reduction in the volume of the islets accompanied by g, Pronounced
cellular lysis (Fig. 5). The light microscopiea.lly observed cellular damages
induced by CoCl, are particularly severe, the noxious effect of this sub-

stance extending to a certain degree to the non-alpha endocrine elements -

indicates its high toxicity. However, it may be considered that the unat-
fected cell groups in the islet formations of Mytilus galloprovincialis are
mostly beta, insulin secreting cells.

The alteration induced by alloxan and streptozotocin in the beta
cells of the islet formations located in the intestinal mucosa of Mytilus
galloprovincialis parallelled by a definite hyperglycemig, certify the fact
that the beta-cells in the mussels are insulin Secreting cells. Also, our
histological data, obtained in control as well as in CoCl, treated mussels,
indicate that beside the acidophil betg, cells, glucagon-like material secret-
ing alpha. cells are also present in the insular formations of Mytilus gallo-
Pprovincialis,

From thigs point of view, our results are in good agreement with the
data of Madar et gl [10], [11] and Support the hypothesis that, besides
the cellular metabolic regulation of the carbohydrate metabolism in My-
tilus gallopromfncialis, there exists g hormonal regulation through the
Secretion of insulin- and glucagon-like substances,
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P - EFFETS D’UN RAYONNEMENT MICROONDE (2450 MHz)
| | | ' i SUR CERTAINES FONCTIONS ENDOCRINES

i | . ' g DE LA SOURIS*

' PAR

. P. DESCHAUX, G. JOUVE DE GUIBERT, R. SANTINI et J. P. PELLISSIER

The biologic effects of an electromagnetic field with a frequency of 2450 MHz were studied

| | ’ : .
[ k. ; : ; in mice in a multimode chamber.
The results of investigations have shown that microwave irradiation of 10 mW/cm? for

| )
: b days, 1 hr/day or 2 hr/day, or 3 hr/day or 4 hr/day causes an increase in luteotrophic hor-
mone, adrenocorticotrophic hormone, testosterone and corticosterone plasma levels with

~no structural alterations. These perturbations were transitory.

INTRODUCTION

| ; Le nombre important des applications industrielles, domestiques,
,’ thérapeutiqugs_des \microondes_ expose, actuellemen_t, les populations des
’ J : pays industrialisés & des taux importants de radiation durant de longues
' périodes. La reglementation francaise a défini des normes d’exposition.
i _Ues valeurs limites d’exposition n’ont qu’une valeur indicative et ne peu-
“ _vent étre considérées comme une frontiére entre les ambiances dangereuses
et celles qui ne le sont pas, principalement en raison de I'importance
i _des variations de la sensibilité individuelle. Les valeurs recommandées
Ml sont fonction de 2 paramétres : densité de puissance et durée totale
{ (i v d’exposition.
i ~ Le travail que nous rapportons se situe dans le cadre de I’étude de
I ‘Peffet nocif éventuel des microondes. Nous avons utilisé une densité de
puissance de 10 mW /cm?, valeur autorisée par les normes francaises,
avec des durées d’irradiation de 1, 2, 3 ou 4 heures, quotidiennement et

e | "

‘ 8 f} pendant 5 jours. ‘

L[ : iy Nous avons travaillé sur des souris males agées de 1 ou 2 mois, en
: étudiant 1’effet des microondes sur 2 systémes endocriniens : ’axe hypophy-

Sotesticulaire et 1’axe hypophyso-corticosurrénalien.

MATERIELS ET METHODES

|
i 19 ’ {8y . . A ’ >
; Animauy : Nous utilisons des souris Swiss males agées de 30 a 60

| Jours.
Conditions d’irradiation : Les animaux sont soumis & une irradiation

I‘ |
continue microonde (2450 MHz) sous une puissance de 10 mW /em? dans

* Ce travail a bénéficié de ’aide du Centre National de la Recherche Scientifique (Con-

tract 1° 3086).

REV. ROUM. BIOL.—BIOL. ANIM., TOME 26, No' 2, P. 155163, BUCAREST, 1981

TP




T

156
' P. DESCHAUX et g,

une cavité multimode (di i

: mensions : p ;
ongueur, 54 cm) pend i attenr, 89.5 oni: Iarsens
durant 5 jours conscntifs, " 'PS Guotidien de T, 5 3o, 52

La puissance i e ée e
S appliquée est, calcul ‘apré
( i \ P Ry ' d’apres g formule :
,t J. 1 bl‘ ) i
N étant le nom e d’animaux é Vi
ddnt e ! dris), Placés dans 1y, Cavité, S la surface moyenne
Durant les ex ériences, le (S e Tlture e OL 0
o Xperiences, les "€Coi
i ; Xp A anMaux recojy Tl t
1i . nima, 3 nt nour 3 iSS
ald jb t'um l,e] a tagx émoins sont traités de Ig, mémle ;?;Qon a i i an
23—25°C. Leg animauvx 8 mtt frieure de g cavité est maintenye conS 'Itlasnn‘er'd-
U ! ont disposés par ot de 5L indi 'du’ dan dSe &tge(\
en plastique miges dans Ia cavité multimlode gl it g2

Les animaux :

B » UX Sont sacrifiés 2 :

S80It 24 heures, soit & s S bar décapitatio it i ‘i

) 1t ! . oY 2% n 801 S s

levé et 1e p]as’maosiﬂ;a%zuéts ?tp llfg la derniére l'l'x*adialtiont i??;ﬁf teznenlt,

Les testic ' Stoké a — 20°¢ . * U6 Sang est, pré-
ules sont préleye pour les dosages ¢’

S S pour Pétude in wis Sages d’hormoneg

Stérone, les olq, e ude in vitro de Jg <4 . S

. S glandes corticossurrg ¢ la séerétion de test

corticostérone, N B nales pour Détyq d ' de testo-

- Nous avons étudj : © de la séerétion q

(SDH) enzyme Srn éiletaux de sophi . 1 de

car st LrUX sorbitol Septins

avons également, i'a(fzé'l istique de Tactivitg testiculaire [Sdeh:)dl.ogen%e

- €alisé une étude histologique des 9 ¢ I Enfin nous
osages des hormones - e 2 glandes.

cim ;
» 2, 3 ou 4 heures’

@ — corticostérone : ] , ;

la technique e ‘ le taux de corticostéron Ak b
[9]. N ou,;1 avoies Il?gf.oeompémtmn Protéique de Joli?re‘tashdétenmne Reon
les stéroid 18¢ le transcortine de pgy o6 4] et de Murphy
es entrant en compétition mme blndlng protein »

"'b — Testostérone :
paat 2 * Dous avons utilj .
que décrite D8 utilizé la méth : i :
ces auteurs.pﬁg 1‘:1;:535‘0121%)122 Lr;)tmag g L utilisant ?%Z;iigi‘gsmguuﬁlqlogb
Tie e : est séparée d sshydy 11 par
Chlomﬁioglaﬁbl? sur célite (Ma.hougeau ete ];a;'iga(?ii](le} (E(I;(]))t Ostostérone par
Saléin declog ;glzlsltf S(iie .wff@ria.tion intra-assa.y est inférieu'r a 109 .
APes Vétape chromatngrarpn. ¢ 40X de Yéoupération do pon s, MO
Pe chromatographique et d’environ 79 i1 Estgrone
¢ — ACTH ; ili . 8
d’injection d’AHC’_I‘]i1 ous utilisons un antisgrym de lapin obteny 3 i
COIps est produit boreine (ACTH retarq de pore Chog iu . I’Jart{r
ACTH. T’ACTH eslflélglpakl)eément contre le fragment b?olc[)ggzl'uL %ngz
ot - Sorbée aveec 50 me .Y
determ slrly d mg de ta:l(). B | vt 4
née dans le précipitg aprés centrifugation. Laﬁizis?&ﬁ%?&vme t? A
e notre

dosage est de 10 ;
A “g/ml : le coetticient |
ficient Interassay est de g 11 %(flent Intra-assay est de £ 8% et le coef-

d — LH :le taux p] i
blasmatique de L H e
assa, : g est déterm adia;
Distfi sgi?(l)lnlalj) fschmque décrite dans le Kijt fourni plalblf lléafllgaiml;mmuno“
: rostamm NTAMD », 1, Sensibilité dy dosage eit dgt;(;tary
o e S S “_g’

EFFET DU RAYONNEMENT MICROONDE SUR LES FONCTIONS ENDOCRINES 157

3

Etude du tauz de séerétion des hormones (lestostérone-corticostérone)
i vitro
Les glandes corticosurrénales et les testicules sont prélevés, pesés
et immédiatement mis & incuber dans 5 ml de milieu de culture 199.Aprés
une incubation de H & 37°C, sous courant gazeux (CO, 5%; Oz 95%) et
agitation, 1 ml de milieu est prélevé et les taux d’hormones (testostérone,
corticostérone) dont déterminés selon les techniques décrites précédemment,

Etude du tauz de sorbitol déshydrogénase (SDH) testiculaire

a — Préparation du tissu : les testicules prélevés sur des animaux
tués par décapitation sont pesés et rapidement introduits dans une solu-
tion physiologique froide (4°C). On enléve la tunique albuginée et on
broie & P'ultraturax dans un tampon phosphate sodium pH 7,0 & raison
de 2 ml/g de poids. Aprés ultracentrifugation & 105 000 g (30 mn) le
surnageant est récupéré et utilisé pour la détermination de activité Spé-
cifique de la SDH.

b — dosage : la SDH assure la transformation réversible du sorbi-
tol en fructose en présence de NADH, dont on suit extinction au photo-
colorimetre, en ultra violet, suivant la réaction :

: SDH
Sorbitol +- NAD —— 5 Fructose -- NADH

Nous utilisons la technique de Gerlachet Schurmeyer [3] qui étu-
dient soit I’extinction de NADH, soit effet de la réaction dans le sens

fructosesorbitol.
Dans des tubes a essai nous ajoutons :

— tampon trithanolamine pH 7,4 0,2 M 2 ml
— solution a doser 1 ml
12 mM 0,05 ml

— NADH
Apreés incubation du mélange & 25°C pendant 45 mn, nous ajoutons

0,2 ml de fructose 1,65 M.
Etude histologique
Les organes (testicules-corticossurénales) sont fixés dans une solution
de Bouin. Apres fixation pendant 3 jours, les organes sont lavés & I’eau
distillée puis & I’aleool & 70° jusqu’a élimination complete de I'acide picri-
que. Les organes sont ensuite deshydratés & 1’alcool et inclus dans la
paraffine et coupés sagittalement au microtome & une épaisseur de 5 [
Les coupes obtenues sont paratfinées au toluéne (3 bains de 10 nm),
lavées & D’alcool absolu et déshydratées & Palcool & 95° et 70°.
Les différentes colorations effectuées sont :
— pour la coloration nucléaire, ’hématoxyline de Groat : bain dans
le colorant pendant 1 mn environ puis ringage & l’eau courante,
— pour la coloration cytoplasmique, éosine & 1% : coloration 1 mn
maximum puis lavage & l’eau courante.
Le montage se fait dans le baume de Canada.
I’observation se fait au microscope photonique.

4—c¢.1505
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influence, | o I 7. 23R RIRISIFIN g Ul il
: 3 v = e B %) b
it d OTH, Jioq taux Plasmatiqyeg CACTH sop Tapportés sur Je o %’g 21212125 NN N2 12k [ x] x NZZ N NNz
tableau IT, Les Variations obtenues sopt Superposables 3, celles observées =l &8 NNz |z |z |z N E e |
pour Iy corticostérone, Bl &w 2falmlelalvle = le]o]e ol de eyl - S RIE Y
P . . snns ‘ L ) o R DR Y B A B Il Al ) B 5
IT — Buge des sécrétions @hormones 4y, Vro. Aucune différence | IR Sl AR I AR : :: '34 HI 4] 1| 41| B =l j’j 4
entre leg organes (testicyleg et corticosurrénales) des animayyx Iradigs j’ 53 z S HH A [ Joo [ foo b 4 Zlelglals o
Ou non g gtg observée, ; 5 S & gmm'ggggagg;%’ﬁ%,gw;“o‘% ool Ml 23 el 5]
y t Bl = @ (= o m 2
Vi g Itude kzstologvzgue. § f’ i S s
Aucune modification histologique cellulaire p’y, été relevge dans Jes & z il 22z(eglglzlglglelglsls 3
organes (testieules, corticosun‘énales) apres Irradiation Microonde. N oy Zl <& £ |slg 21212122 (12I1RI818 188 PR
’avong bas observg (e berturbationg AU niveau de Iy SPermatogénege, g &35
S i A
IV — Btuge du tauz ge Sorbitol deslzydronenase des testiculeg é
ous avong Tapporté sur Je tableau 3 Je taux de S testiculaire El =8 2
aprés Irradiation, Aucune Variation D’apparait, 5| 2543 g |
Eo (L= RN % a - = = H
§‘§,§§‘§O§§°§§°§§ 2 e
DISCUSSION 5k sege | = I8 g 2 18 el M [ae
g 25 8o = <4 3 |w =~ &
: 3 ol 2o 3
Afin de détinjy les conditiong Qutilisation des Microondes, (¢ nom- 2| 85w £
breux travaux gong actuellement, 1 cours quj visent 3 PTeciser les effetg g "g :
lologiques ¢ €6 Tayonnementg Selon leg Intensités et les fréquences z 2l a4 g
auxquelles ces ongeg Sont utilisées, g effets song Signalés soit dangeureyx f N| 85%% %, a 2
(brilures, cataractes, nversion de formuleg Sanguines, berturbation qy ‘ E ‘53;’ o
transit digestif) 801t utileg (traitement anticancéreux, amélioration ey 5 2 Zj§ j
défenses immun taires, détermina,tlon du taux de médiateyrg chimiqyeg ; S
[5] [12] | |
Dans Jeg Pays occidentayx les valeyrs Seulls sont la minimum ; 257 o -
10 mW /o2 ol, au-dessoys de cette Valeur aucyne Testriction n’intervient, ,' 284 - oY
& Maximum j 10 mW /em? o3y gy dessus de cetpe Valeur toute exXposition 5*.E”Z
€8t interdite Pour leg autres bays, les formy]Jeg et les valeurs Sont trég L
différenteg, Ce probléme de Protection egt dong délicat 3 traiter [2]. A~
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; 9 EFFET DU RAYONNEMENT MICROONDE SUR LES
W gy, ; P DESCHAUX o 8 ‘ : SUattribug 8, qeg
de la sécrétion de Phormone de cfo;sslz:;nggtgge %g%ofﬁg,]gmo-hyp iy
thermiqueg o de longye durée. De Dlus, en faisant varjop le temypg Sépa- perturbations thermiques influengan cord o)
rant Ig, dernigre Irradiation du Moment qy Sacrifice nous ayong recherchg ;‘ saire. ’ ffet transitoire est également gn ac ibles choy
OXisterice q’up efp, mmédiat, qy Yayonnemeng, Microon e, | L observation ¢ oot et' vail signalant des troubles 1eve(1)Sl W /em?)
our cette ggyge nous avong utilisé deg Souris mgleg Swisg, dgées | les rapport des méde@}ns\ d&‘ ;aaibles doses de rayonnements (11; m )
de 30 joyrg (age de Iy, buberté chey, cette eSpéce) ef; q Jours ; nous ayopg J des techniciens eXposes a 1,-e dividu est sorti dy rayonnement. drome de
étudi¢ 1effoy, d’un Tayonnement Microonde, continy ep cavitg Multimode, | effets réversibles lorsque, 1111 différents auteurs 4 parler de syn
ette irradiatiop Se fait & upe bulssance e 1 W /em? Swrface animge Ces effets ont ameng les
et pendant; 1, 2, 3 ou 4 heures bendant 5 joupg Les effots biologiques ont
étudiés gy niveau des gyeg h

e Porganisme ayyx
i des, qui serait di plus & une SenSIbil’la?lzr(l)(rzle dc%irect% de Pexpo-
j s I -~ icroondes, o A une conse :
. Xe, ypophysotesticula,ire et hypo hysocorti. ;‘ nuisances de l’enV1lopement; qu
Cosurrénalier, Dans 1e Premiep Cas, noug avons étuqig les tg Plasmai. i sition aux microondes,
ques @’hormone Iutéotro_pe (LH) et de estostérone, ceci goif; Imméqig,
tement, Soit 24 heures, 801t 5 jourg apres Ia, dernigre jp radiati

% ; ' ation ; de méme,
é étudig les taux @’hormope a,drénocortlcotropique et de cortico-
e. ‘ ’

X

. Nousg avons montyrg qu’il y avait une augmengatiop, des taux cjp.
culant de testostérone et de LH ‘ot ¢ résultat egt obteny Jop q
fice des animayyx St pratiqug immédiatement apres Ig dernigy

BIBLIOGRAPHIL

FAt 3] .y . - 3] . . 3] , 1 y 1a 2 .
G VAGUE P ()LIVER C et DEPIIIDS R (J-I( Soc Biol 1970 64 1989 1292
1 C ROS

9—334,

. : "R Z. ., J. of Microw. Pow., 1977, 12’231413_ 439.

e irradigtioy, 2. Dobgr (”\{}I' b s(i%f\ﬁgvin E., Z. Ges. ExpégMggé’f;;S?O.’ it /oNG P. Mobax
ou aprés 94 heures ; ¢ effet ge Manifeste 3 partip d’une Iradiation g 2 ?”‘:ﬁ" As Ann, Endocritol. (Paris), 11397%my;:ns01\' L. R, Wassi D, Won P. 1
eures. Aucune modificatiop n’eg observée 5 Jjours apres I’jp ‘adiation, g LZ,I;OY BLaNk C., Sasa S., ISEB\N\’;‘A}‘;‘?N 1. Nonrogh.. 1979, 33,97253;0215'59_ 566.

S04 Ty Uradiation opg done qip déséquﬂibre de 1y Séerétion de I’axe ' A e SIAI‘;,;TS?:ZF H. Ann, Bio. Clin. (Paéts%}Alc;lx e Rockville (Mary-
hypophyso-testieulaire Sans possibilipg de régulatio Par un. effet feed 6. Manoupzay SJ- K?- émum R., Lotz W. G., Suin-Tsvy,

Yack. Aucune Modificatioy « Tucturale 1’ Observée gy niveay (eg img,- z MICHM’LSﬁ'{\,m)' 1977. “ndocrinology, 1972, 91, 147— 156,

ges hlStOlogiques de testicylog demontrant Pabsence de Perturbaiong de Ig, 8. MiLLs N. C. et Mrans A Rﬁ,ll({;gg%fjl_ Metab., 1967, 27, 9'{'37—299;)6 (e reg .

spermatogénése‘. La descendgp, € des animayx irradigg eS8t normg]e sur leg 9. Mureny B, E. P, J;A%Jg“b_ L.;* 7. Klini- Ghien: chneﬁ"pom,x’xeﬁ’s R., Etude prélimi-

P ats num’érique ik mOI‘phOIO ique. oI5, leg testieule. des animaux: i NIESCHL‘;)G Ebnif:}f;?x P., PELLISSIER J. P.; S‘?D;I)gjz[df '2450 MHz sur les fonctionnements
ilradiés, iSolés et IS en cultype e montrent, Pas une Séerétion, Supérieyre HHonknd naire: de Peffet @un rayonnement mic icrow. Poy., 1979,
a eeux'des'a,nimaux témoins nop Iradiés ;- enfin' 1 AUX de Sorbito] e, immunitaires de g St i PELLISSIER J. P., J. of Microw. Po.,
hydrog(fil%???’ enzyme Caractéristique du métabolisme testicu]aire, n’est 12. SanTINI 1;.4, IEECH;I&; F Jaco
Pas moditig, ' : ; ] .

- Le taux e corticostérone est également, augmentg dans Jeg mémeg Regu le 15 janvier 1981 Laboratoire e physiologie ctlezl:lwe
conditions gy bour I, testostérone et ceci Sans atteinte g la structype i psuns v,ex’?feﬂanrZard
cellulaire glandulaire et sang Perturbation de Ia Séerétion in Vitro. U“,f”erf}flelecurabl;nne, Cedex

; 4 Variation (e Phormepe a,drénocprticotrbpe et parrallgle et de -
méme gepg. ' -’ /
Cette berturbation de 1’

France
: ) axe hypqphysasurrénalien démonty
Microondeg Provoquent un st ani i

Une cavitg Multimoge jq

. ] @ un niyegy they-
ce de pointg de foealisation;‘ cette dep-
niére hypothése reste 3 démontrgr. P.ar'@ontre Peftet thermi(jue 8’11 est

, car Ig, températyre centrale
e, | ;

ation observée gy, Diveay (g Paxe
o 50

¢ . , US générale qy
5 ] L uﬁ peut exp‘hqqer l_es perturh tions que noyg
Touvons gy nlveau de g, e

d’autreg

microondes émigeg 3 faible

: ansitoire  eq
Dbulssance, Ceci est en g,
de Michaelsop et coll, [7]

! _ ccord avec leg travayx
qul retroyyey cet effet trangito; au ni




FORMS AND CONDITIONS OF ACHIEVEMENT
OF THE MEMBRANE RESPONSE AT VARIOUS VALUES
OF THE EXTERNAIL K*: Ca2* RATIO

BY

ST. AGRIGOROAEI, 1. NEACSU, v. CRACIUN, GABRIELA AGRIGOROAEI

The Phospholipidic micellae of both types (laminar and globular) are differentiated in
what concerns the degree of sensitivity and their number function of the degree of
sensitivity towards the specific destructuringion and depending on the direction (increase
or decrease) and the way of the K+: Ga?+ ratio variation (by modifying the concen-
tration of either K-+ or Ca%t), The depolarizations, hyperpolarizations and repolariza-
tions of the membrane with respect to this ratio are rapid and somelimes ample, when
Tesulling from the increase of the concentration of the destructuring ion, and slow and
of a small amplitude, when triggered by the reduction in concentration of the specific
structuring jon,

It has previously been shown [2], [3] that the passive responses
of the mcmbrane to the ratios and the ionic concentrations in the mediym
can be explained on the basis of the independent capacity of manifests-
tion of the membrane layers, due to the differentiation of the supramole-
cular phospholipidic Structures in each layer into structures which are
sensitive to either the increase or the reduction of the ionic ratios, and
under the differentiating of the elements of one and the same type of
structure in what concerns the degree of fensitivity towards the Specific
destructuring agent, and their number corresponding to every degree
of sensitivity.

In the passive depolarizations and hyperpolarizations of the mem-
brane, resulting from the variations of the externgl K" Ogzt ratio, the
external layer of the membrane (both with itg cationitic closed laminar
structures and its anionitic open globular ones) is implied.

The phase transition of the closed micellgr structures leads to their
changing into open micellar structures and vice-versq [2], [10].

The laminar micellge constitute the “area” of the Structures which
are sensitive to the increase of the K* : Oa2* ratio (and, consequently, of
depolarizations), and the globular micellae that of the Structures sensitive
to the reduction of this ratio (and thus of hypelpolarizations).

The depolarization of the membrane when either the concentration
of extracellular K* ig increased [1], [7], [14], or Ca2* is absent [5], [6],
[15], and its hyperpolarization when either extracellular K* is ahsent.
[1], [14] or external (a2t ig increased in concentration, [8], [9], [11],
have already been described by many authors. Still, they have failed
to provide g satisfactory explanation both on the intimate mechanisms
of these phenomena, and the conditions in which they take place as well as

REV, ROUM. BIOL,—BIOL.. ANIM., TOME 26, NO 2, p, 165—169, BUCAREST! 1981
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wards the ion with specific transif_cional action (Ca2* 11} the former cage

the conditiong leading to important and Significant differences in the and K* in the. latter one). The}‘g is a vel:y big (Iilm;l.belt (;fl mlggllaail gftﬁ

subsequent, evolution of thege Phenomeng, given type which are very sensitive towaild thlel els. Ill(mdu ﬁ% o

‘he re-investigation of these Phenomeng, and the Interpretation which the'structurmg Specific ion Is very wealtjlr in ‘eq : .?itiv;t toivwlid

of the results in the “2-M.8.1.” vieyw [2], [3], [4], [12], [13] led o a more ingly smaller number of micellae with g :Stgadlhy ‘oYveltke,p 3 1{ fivard

unitary and accurate interpretation, followed by general remarks, the action of the transitional ion and to v hich the structur ngion is g

The results of éXperiments have clearly shown that the depolari- ly linked.
zation obtained by inereasing K+ concentration getg up rapidly and wWhen
the concentration ig highly increased it can be ample. Byj if the depola-
rized memp ‘ane is introduceq into a normg] physiolog‘iea,l Solution, the
repolarization takes, on the Wwhole, more time than the depolarization.

n the contrary, the depolarization taking place in a low Ca2* ¢op-
centration mediym sets up slowliep than the one i a high concentration
2 medium ; nor dgeg it reach g high amplitude eyey When the external
Ca?" is removed. I exchange, the repolarization of the membrane when

Consequently, if an increased concentratior_l of the destructur‘lnzg
ion is introduced ‘in the medium, (K" for the laminar mlceH’ae and‘ Ca,
for the globular ones), a great, number of micellge w11'1 vf'ast}y‘up(%ell%o
the phase transition, i.e. gl] those Wwith respect to whose Sensitivity the
concentration of the destrueturmg lon is higher or gt least equal to that
necessary. for producing the transition, il oy

This occurs in depolarization when the K* concentration is incregsed

. Sasan); , i ation is incregsed. The micellgy

: : e : v in hyperpolarization Wwhen (a2 concentration is lncrease ST
i e Bl L ; ot Sl o 2 {6 T e e
the K+ . Oa,z*i'eljti’o increz%?se, but in the forfner clase Lits Z"rowth resultlea‘dnfiorg ;ﬁf’ﬁ?{mﬁ‘z? tﬁgesgggggsfa:ﬁlflg? Itﬁe ‘g;}eciﬁe agent. Micellae wh?l'ch. hold
. i + = . . . = 4 5 i e . 5 L 3 ] 2 P )' B \J .
nglégﬁze:;%gf 'i‘(ho(i;)fhc ?}llté %&gﬁ'iﬁ)ggg ?n?i?ﬁe%ﬁﬁ tiﬁﬁl?}afgé’;lgﬂf the structuring ion strongly h;xked(li ar etnot lm%lileil n; fﬁf Ehlf(m;s ::) irclzﬁg;l
; S : . ' 3 Mbrs ',"’uelnoameu 2 2
the membrane responds in the Same way to the lncrea;e of the ratio 0017-7 : fIﬁchaé ﬁfﬁ?ﬁ?ﬁgﬁ)ﬁgﬁ% f((})r laminar micellae and K* for the globular
centrations of the two ions (by depolariza,tion), their qualitative difference s P llar structures tg be affected by this change are the
points to the Specific way of reacting due to the Specific means by which ones), the first mice @l N 100 as thes rics. %Ltrongly linked in its
the result hag been obtained by eichr the growth in K+ cohcentration or ggﬁ;;f}cgﬁgﬁtsaﬁioin1111%13\];1 lf(f’né(i)élg ta(; ]6\\'01' a.ndk“’hich are. very few.
¢ diminishine a2t : i rh
e Trlrllencmnliagargsincﬁf tcli)él cdeilf}g%;l%nways of membrane repolarization It is only tl}e:s OIS that‘cla-n.lzt?lln} Ol:-ggggloa]?;gn‘t:g%i(}); g(;:]fl Iﬁﬁf’ J;Ifsf
In the two cages Indicates that the Phenomenon takeg place either rapidly phase transition by the 11e aml‘): Y tneml;le characteristic of the normal
(if it depends on the concentration  ineregse of extracellular (i2+ after tlonal jon (remglr;erd alt ! )f;h?, Lgnlé‘e?]tr;tio;l ofotha structuring ion steq.
the depolarization in low (g2* concentration) or slowly (if it depends op resting state). 0y waen theie h Bonsiii ity toward the transitional jop
the lowering in K+ concentration, after. the depolarizé-tion, in a high K+ dily lowers, the micellpe With high sensitivity ¢ )

which are more and more numerous, can be affected. The direction in

}(}ngcentlwation Mmedium). In hoth cases there is, after all, a reduction of the Which the Shens turing jon concentratiog varies (it lowers from the normal

Ca?* ratip Up to value of the normal resting state.

Similar observationg can be made ip the case of the two forms of vaue to o 1a1_ler joes) and'lthye dre{afiv?ngll:t)z;h }i%n(é?ﬁecgstrgglgﬁeogazlﬁ?
hYPerpolal'iza.tion of the membrane Which are bhotp the outecome of the destructurlng lon lead to a g O“b ?? 0 mi ellarp structures This occurs
reduction of the extraefellﬁlar’ 1 ,Ca,‘” ratio. ‘When the 8rowth of the T 01111ndd Ofolt l;(;zgggg;i%a]?y?;lerpil:legg;tioncwith a‘m lowered 'concentra.t-ion
membrane botential results from the Increase in cono;entmtion of externg] :)I% toa?g.k le)ldaK»k respectively
Ca?, it sets up. rapidly and can be of relatively hioh amplitude (whep - e T Jicn itrd ingiis i
Ca?* i highlypinc}easg;lin concentration). If gype?‘polal‘igation_’r<esults Since the normal C,O?Ce-limlaiuggs]?fafllfllecztilluf)gllll:)I\Ige;gclllsolrﬁyﬂilepet\0
from the lowering in concentration of eyte 'nal K* it ety up slowlier nop tra,cell}ﬂ%yr medl}mi A etﬁe Abls ﬁgmfm;'la cannot, reach high amplitudes,
does it regch g high amplitude oven when 'the jop jg Wholly elimingteq Zero, 1t Is clear that these p e : 0 Tofiug of
from the medium, ' . S : The differentiation of repolarization, following thlf t“.O] (inznds 0(;1

€ repolarization "oecurring when hyperpolarizeq membranes gre depolarization and hyperpolarization respectively, can be explaine
introducéd. in normal media follow the Same riile.” T gei s increased in this basis.

concentration up to the normg] value for restoring the normal membrane
botential, the Phenomenoy takes place rapidly. If the Ca2* concentration
has to pe lowered up to the norma] value, the Phenomenon evoluates much

It must be taken into account that the membranegy depola,rizt_)d

(one way or another) have an increased number of globular m.lcel‘la,e‘ 1(111

the outer layer, corresponding to the rela.tlve'ly or. absolutely 1nclezli,s‘e

izati ; ; ; concentration of K* which i their s’n:ucturlng ion. th.en ‘g}:e‘se nem )tl];l,e

. In2+bot}§1 cases the repolarizationg correspond to gp mcrease _of the nes are reintroduced in g medium with g normal K+ : O‘p.” ratio, 1n+ ;

i :(;ahl'atl(?' iously b hown ¢ ih the laminzp sais qe tirst case the normal concentration value of t%le slt.rucltu1'1ng1'1(1101;h(6K02)§_
- o ni in ey 8y both s P mlcellg,g Adiio the initial state lowers effectively to the normal value, g

globular oneg are different ip What concern the degree of Sensitivity to-
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centration of the destructuring ion (Ca®') of this state gets relatively
higher. In the second case, the concentration of the destructuring ion
(Ca*") of the initial state rises effectively to normal value and the con-
centration of the Structuring ion (K*) of this state gets relatively lower.
The phenomenon is slow here, as well, when it has at the basis the redye-
tion of the concentration of the structuring ion of the affected state, and
is fast when it is triggered by the growth of the concentration of the des-
structuring ion of this state.

In the case of hyperpolarized membranes (of both types) we have
to deal with an increased number of laminar micellae in the external
layer, corresponding to the absolutely or relatively increased concentration
of Ca?", which is the structuring ion in this’ case. When introducing the
membranes in a medium in which there is a normal K+: g2+ ratio, the
membrane potential is restored rapidly when the concentration of the
destructuring ion of the initial state is increased, and slowly when the
concentration of the Structuring ion of the state is lowered.

Thus, the following general remarks can be made :

— At the basis of the reduction of the membrane botential (depo-
larization, or restoration of membrane potential to the initial state, after
hyperpolarization), which involves the external K* : Ca?" ratio, lies the
increase in value of this ratio.

— Any increase in the membrane potential (hyperpolarization -
or restoration of membrane potential to the initial state, after depolariza-
tion), which implies.the external K" :Ca?" ratio, is triggered by the lower-
ing in value of the latter.

— The variations of potential discussed, in comparison with the
micellar structures involved in the phase transition which causes them,
take place very rapidly if they result from a growth in the concentration
of the specific destructuring ion, and very slowly when the concentration
of the structuring Specific ion is lowered.

— The variations in potential analysed here can have great ampli-
tudes when resulting from the increase in concentration of the destruc-
turing ion, and only small amplitudes when resulting from the lowering
in concentration of the structuring ion.
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INSULIN AND (Na* — K*)-PUMP

BY

MARGARETA CRACIUN, ST. AGRIGOROAEI and P. JITARIU

Our experiments were performed on single muscle fibres, using the intracellular glass
microelectrode technique. In the absence of external K+ although insulin binds to its
specific membrane receptors it stimulates no more the active ionic transport. Moreover
it inhibits the passive hyperpolarization brought about by the lack of K+, If the phase
transition of the phospholipidic micella (globular to laminar) already took place the hormo-
ne was without effect. The absence of external sodium completely prevented the insulin
binding to membrane and, as a result, any bioelectric effect of the hormone. These results
support the hypothesis of insulin stimulation of the (Na+— K+)-pump.

- The first observations with respect to the bioelectrical effects of
insulin were made by Zierler [18]—[20] which explained the hyperpolari-
zation in the presence of the hormone as 2 result of K* accumulation in
i the muscle fibres. Subsequently, this assumption was not confirmed by
o the experimental observations made by others. Thus, in 1972 Moore [14]
: proved that insulin acts first on the active N a’ efflux but the modifi-
cations of the K* influx and, consequently, the RP increase are auxiliary.
In addition, Beigelman [6] considers that the modifications and the trans-
port of amino acids, monosugars and ions determined by insulin are se-
condarily. related to the primary effect on the cell manifested by the RP
increase. The author suggested even that in these conditions the membrane
can behave as “bioelectric generator” according to the mechanism suggest-
ed by Grundfest [12].

- The primary mechanism of the insulin action on the cell membrane
being so controversial, our experiments tried to elucidate first some
aspects yet unclearified. '

A series of our already published results [7] support the hypothesis
of stimulation by insulin of the Na* —K* active transport. In thig paper
we add some supplementary data supporting this view.

P e

MATERIAL AND METHODS

Our experiments were performed on single frog sartorius muscle
fibres using the intracellular glass microelectrode technique and an elec-
tronic Tonnies device for amplification and recording. A Ringer bicarbo-
nate buffer (pH = 7.2) was used throughout the experiments. Insulin

o i
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solutions (0.05 I.U./ml) were prepared by adding corresponding amounts
of hormone (Biofarm, 40 I.U./ml) to the Ringer solution. The K*-free
Ringer solutions were obtained by equimolar substitution of Na* for K*.
The choline solution was prepared by the 100 %, replacement of Na* (113.9
mM) by Cl—choline.

All experiments were carried out at room temperature (22 —25°0)
on groups of 5 —6-—sartorii. The statistical significance of the observed
changes for each experimental series was evaluated by Student’s test.

RESULTS

1. The insulin effect in the absence of external K*. A first series of
observations were made on fibres upon which the hormone acted from the
start of the experiment in the K*-free medium. If the K*-free Ringer caus-
ed a mean hyperpolarization of 14.3 mV within an hour (Fig. 1A), the
same solution, but containing 0.05 I.U./ml insulin, brings about only a
mean RP increase of 4.8 mV within the same time (Fig. 1B). Significant
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differences were found also when the fibres were brought back into normal
Ringer. The membranes hyperpolarized by the lack of external K" were
repolarized almost completely within 30 minutes. However, those pre-
treated as well with insulin in K*-free Ringer exhibited a tendency of the
potential to return within the first 10 —20 minutes, after which they
became hyperpolarized again. After 60 minutes in hormone-free Ringer,
the potential increase was 7 mV which proves that insulin binds to its
specific membranal receptors even in the absence of K* but acts on the
membrane only after the normal jonic ratios were reestablished.

The same concentration of insulin (0.05 I.U./ml), but acting from
the beginning in normal Ringer, causes a mean potential increase of 910
mV within an hour (Fig. 2A) as compared to the hyperpolarization of

8
—-mV
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on the RP in normal Ringer
A) and in K*-free Ringer (B).
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only 4.8 mV caused by the lack of external K* during the same time
(Fig. 2B). By bringing the fibres back to normal Ringer, the hyperpola-
rization is maintained in both fibre lots but, in those treated with insulin
in the lack of external K* the phenomenon was less ample and took place
after an initial return to the reference value. -

A completely changed situation occurs when insulin acted upon the
already hyperpolarized membranes in K*-free medium. In thi§ case the
hormone has no significant effect although it binds to the membrane.
This results from the fact that after repeated washings with normal Ringer
the insulin hyperpolarization lasted for a long time (Fig. 3B) whereas
that caused by lack of external K* disappears within the first half hour
(Fig. 3A). ’

K*-FREE R.pH=7.2(A) i
"MV KL EREE R KFREE RYINS-005 IU/mil INR pH=72(A-B)
RO [pH=20a 81} (A-B) _
Fig. 3. — The insulin effect in the 120
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(B) compared to the effect of 100 St KU <
Kt-free Ringer alone (A). QO M sEi s 4 e iy
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2. The insulin effect in the absence of external Na*. The complete
replacement of external Na* for (1— choline deprives the pump of its spe-
cific substrate, the Na* passive influx being zero in this case. In these
conditions, the insulin addition (0.05 I.U./ml) should have no stimulating
effect in the pump and our experiments confirm this fact (Fig. 4B).
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B .
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gob FF=t=aisg o bt F-—£-Oy  RP_ 8 with its effect in a normal’
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Moreover, in free-Na* medium, the hormone does not even bind to the
membrane since no remanent hyperpolarization occurs which can be
observed even after repeated and prolonged washings with normal Ringer
when insulin is firmly bound to the membrane (Fig. 4 A)..

DISCUSSIONS

; Among the numerous hypotheses concerning the mechanisms of
insulin action on the cell membrane, the one which puts the primary effect
of the hormone on a stimulation of the Na"—K* active transport seems to
be the most justified.

5—c. 1505
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. By an accurate and adequate manipulation of the experimental con-
ditions five different working ways of the bump were evidenced [11}],
namely : the Na* —K+ exchange (normal way) ; Kt —Na* exchange (revers-
ed way); Na* —Na*; K*_K*; and uncoupled Na* efflux [10].

In the normally functioning mode of the pump. (i.e. Na K * ox.
change) ATP is required, the hydrolysis of each nucleotide molecule being
accompanied by the efflux of 3Ng + and influx of 2K + Which result a net
charge movement across membrane (i.e. the pump is electrogenic). The
resulted hyperpolarization is sensitive both to the lack of oubain [7]
and K * [1], (9% [17].

If we admit [3] that insulin stimulates just, this type of active trans-
port (i.e. electrogenic pump : 3Na */2K +) it feotild be expected that .in
a K *-free solution the hormone effect is annulated or at least decreased.

On the other hand, however, the external K * absence itself brings
about a hyperpolarization of the membrane (Fig.1A), a phenomenon
based on the phase transition of the K *-globular phospholipidic micella,
to Ca®*-laminar micells, [2}, [8]

The question is if the hyperpolarization found by us in the Presence
of insulin, in a K *-free environment is due to the hormone or to the K +
absence, in other words is it a passive or an active RP increase ?

In favour of the first alternative pleads the fact that after the fibres
are brought back into normal Ringer, the value of the potential, after an
initial decrease, tends to increase significantly (Fig. 1B). That is g proof
that insulin is firmly bound to the membrane, even in the absence of K +
and so’its effect is visible only when the ionic ratios were restored. But,
against an active hyperpolarization due to insulin pleads in itselt the fact
that in normal Ringer, the initial phase is an almost complete return of
the potential to the reference value ; thus the hormone effect occurs much
later and does not represent a continuation of the Previous phase. There.-
fore, in the absence of external K *, although insulin bindg to the membrane,
it cannot exert its hyperpolarizing effect because of the lack of the specific
substrate for the normal function of the Na K+ pump. Instead the
hormone inhibits the passive hyperpolarization caused by the absence of
external K *. In favour of this idea pleads, in addition, the fact that in
a physiologic solution (with K * in normal concentration) the hyperpolari-
zation due to insulin has a much higher amplitude (Fig. 2A) as compared
with that observed in the absence of external K + (Fig. 2B).

However, if the phase transition of the globular to laminay micella,
due to the absence of external K+, hag already occurred being accompanied
by the characteristic hyperpolarization, the subsequent addition of hor-
mone has no effect, the amplitude of the hyperpolarization remaining
unmodified (Fig. 3B). In these conditions too, insulin binds to its specifie
membrane receptors but acts on the active transport merely after the
replacement of the K +free solution by a Ringer solution with normal
ionic ratios. ‘

When the external K + concentration is normal hut Ng + is lacking
(by substitution with choline) it may be expected, again, that the Na + —
K * coupled active transport is inhibited. Tt ig known that choline is g
good substitute for sodium [13], [15], [16} and that it does not Penetrate
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through the membrane within the cell. Nastuk and Hodgkin [15] Ppointed
out, however, that by the almost complete substitution of choline for
Na™, a weak reversible hyperpolarization in normal Ringer can be obtain-
ed. This increase of the potential can be justified by an active Na, +
efflux (sensitive to oubain), uncoupled with the inflyx of Na* or K+,
Such a way of pump functioning was evidenced with crab nerve [4} and
frog muscle [6] incubated in K *free media.

In these conditions, the absence of any bioelectric effect of insulin
may be admitted and our experiments have proved this. But in the lack
of external Na * (substituted with choline) insulin not only has no effect
in respect to the stimulation of active transport but it does not even bing
to the membrane. This clearly can be seen from the fact that after the
fibres were brought back into normal Ringer the value of the potential
remains unmodified (Fig. 4B). As pointed out elsewhere [71}, in normal
Ringer at pH = 7.2, the hormone binds tirmly and acts for g long time
on the cell membrane (Fig. 4A).

CONCLUSIONS

1. In a K *free Ringer solution with PH = 7.2, ingulin (0.005
L.U./ml) has no stimulating effect on the active transport, However, it
inhibits the passive hyperpolarization induced by the absence of ex-
ternal K +.

2. After the phase transition of the K *globular micella to (g2 +
laminar micella has already occurred, insulin influences no more the effect;
of the external K + absence but it binds, however, to the cell membrane,

3. The total lack of external Na + prevents insulin from binding to
the membrane and all the more $0 the stimulation of active transport by
the hormone.

All these are incontestable broofs that insulin interacts with the
Na *—K + active transport.
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PALLAS AND m. A6rBSyrs L. IN THE AGROSYSTRS
~ OF THE BRagoy DEPRESSION

(ROMANIA)

BY
MARIA SUCIU and AL. TUTAX

In this baper the authors analyse the ccloparasites associ

ates on Microms arvalis and
Microtus agrestis from agrosystems of the Brasov depression

Complex and Iong-sta.nding studies on the role of rodents from agro-
Systems were initiated within the Mammalogy Laboratory of the Insti-
tute for Plant Protection. Ag g, result, a valuable material of ectoparasiteg
of two Species, Microtys arvalis Pallas angd M.agrestis L., frequently met
In our fayng and especially in the greg, which interests us, has become
available. : ' ;

The Brasov depression ig the largest intraCarpathian depression
(about 1800 km?) with an average altitude of: 550 m. Tt iy divided into
three main barts : the Birgy, depression (Tara Birsei) in the West, the
Sesu Frumos plain in the middle and the Trei Scaune depression in the
East. The whole area is covered by agricultural crops.

MATERIAL AND METHOD

Rodents were collected between 1968 and 1971 trom clover, lucerne,
sedge and hay fields. Out, of the 394 Specimens of - erotus arvalis captured,
56 had ectoparasites and 13 out of the 35 Specimens of J7. agrestis were
infested. Use was made of Spring traps and hosts were killod and depara-
Sitized after g longer time mterval. Since the numbper of ectoparasites
was relatively low, only approximate estimations gag concerns density
and frequency were possible. Twenty-one Species and subspecies of acq.
rians, lice and fleas were identified (Table 1).

RESULTS Anp DISCUSSIONS

The situation of ectoparasites from Microtus arvalis and M. agrestis
is the following: 5

O’y‘rtolaelaps mucronatus (G. et R, Canestrinj). Predatory gamaside,
common in the negtg of rodents ang inseetivores, under stones, leaves or
in various ratting substances, Deutonymphs found hoth on the body and
in nests of rodents. Qur material wag collected from jy ierotus arvalis in
clover and Sedge crops. Associations were noticed with Laelaps agilis,
E‘ulaelaps Stabularis and Hypoaspis Sp.

REV, ROUM, BIOL.~BIOL: ANIM,, ToMp %, N 2, P, 177181, BUCAREST, 1981

1.8




178 MARIA 8UCIU, AL. TUTA 2 3 ECTOPARASITES OF M. ARVALIS AND M., AGRESTIS 179

(iler It is a holarctic Species mentioned from the West of Europe up to
Relations between parasites and hosts Asia . In Romania it was also mentioned by L. Solomon [3] in the Climani

Num.- ] Mts, Livada and Iegelnita. .
Ne°, Patdsites ber of Places of ) Years M. arvatis\ag 5 Haemogamasus nidi Michael. Tt is a facultative ectoparasite, feedmg
£ g cotieeLing | : Eag on the blood from scratches on host skin or from fleas prickings. Its size
ki greatly varies with the various stages of growth (adults average 0.93/0.82
i mm). Their growth especially occurs in the nests and burrows of rodents.

1 é;ftlgliglsaps mucronatus 8 Migurele 1969 s Females partiqularly oceur on hosts. Pa.rasit(_)coenoses ngerved by us on

2 [Hamogamasus niq; 32 Migurele 1968 + + Microtus arvalis were mainly formegl of acarians (1. nidi, Laelaps agilis,
Lunca-Cilnicului | 1970 L. hilaris, Androlaelaps Sfahrenholzi, Hirstionysus isabelinus, Myonysus
Prejmer 1971 sp.), lice (Hoplopleura acanthopus ) and fleas (Hystrickopqyl}a talpae orien-

3 |H i bl talis, Ctenophthalmus agyrtes romanicus, Malaraeus pencilliger kratochvild,

[Hypoaspis sp. 12 Maégurele 1968 + -+ . .
Pirusca 1969 Megabothris turbidus ). :

4 |Androlaelaps fatrenholzi 57 Mﬁgm-elc 1968 + + Haemogamasus nidi has a wide range of hosts : insectivores, rodents,
Eo E}?Islllliiului oy carnivores. Sometimes it occurs in bird nests or in the wastes of beehives,
Pirugca Holarctic species. Tt is widely spread in Romania.

) ; o Hypoaspis sp. Tt belongs to a complex genus with an insufficiently

2 Balgelaps stabularis . ﬁﬂf"ﬁ};“f . i =& K elucidat{a]é S)g;‘tem};tics. It infests insectivores and rodents to the same
Pirusca extent. Based on I.. Solomon’s accounts [3] we think that Hypoaspis’s

S [Myonyssus sp. 5 L. Cilnicului 1968 + area in Romania is wide.

7 |Laelaps hilaris 60 i\iglg;rrille }ggg : " Androlaclaps fahrenholzi Berlese. A species with weak parasitic spe-
L. Cilnicului cificity. It infests small mammals and even birds. It may be found also on
gradet men. It is of epidemiologic interest (tularemia, hemorrhagic nephrites).
llzirred:cl;r In our cases, parasitocoenoses on Mic('m;us arvalis were made .Of

8 [Laclaps agilis 73 Migurele 1968 4 o+ acarians (A. fahrenholzi, Hypoaspis sp., H. nidi. B. stabularis, L. hilaris,
Bradet 1969 L. agilis, Hirstionyssus latiscutals ); lice (H. acanthopus ) and fleas (C.
Eoglﬁﬁicumi bk ; agyries romanicus, C. assimilis assimilis, Peromyscopsylla silvatica, M. peni-
Prejmer ‘ cilliger kratochvili ). Those on M. agrestis consisted of acarians (H. nidi,
Pirugca ' Hypoaspis, L. hilaris, I,. agilis) ; lice (H. acanthopus ) and fleas (H. talpae

Y [Hirstionyssus isabetinus 12 Godlea 1968 + orientalis ). Frequent associations occur Wwith L. agilis and L. hilaris.
ﬁ?glﬁ?ie 1208 It is a cosmopolitan species widely spread in Romania [4].

10 |Hirstionyssus (atiscutaus 1 M#gurele 1968 + Eulaelaps stabularis (Koch). It is a common species from rodents.
;;E {)’;;‘;f,f,icj,ﬂ},,. (D) marginatus 13 %%Txiin ;ggg i Literature mentions it on 42 species of hosts from various orders of mam-
Gl mals and birds. The males, larvae, protonymphs and deutonymphs live
" 13 |Hoplopleura acanthopus 24 Migurele 1968 4 g in the nest and burrows of rodents. Females are more often met on rodents
Bridet | and sometimes enter human dwellings. We have found this species asso-
lliffj"c‘“ ciated with other acarians (L. hilaris and L. agilis, A. fahrenholzi, H.nidi ) ;
Fleas 4 lice (H. acanthopus ) and fleas (C. assimilis e
W Hystrichopsyila taipae . It is an ubiquous species, with a wide area in Romania.
15 RIZ:Z%;;)I;ZIM isacantha f ﬁ’égﬁﬁi‘le }322 1— Myonyssus sp. The species of this genus are parasites on insecti-
16 |Ctenophthalmus agyries l vores and rodents. In Romania they are little mentioned [2], [3]
fpmanious 14 g;;‘v;‘s’l‘;a 1pes i3 g i Laelaps hilaris Koch. A common parasite of small mammals, with
Pirusca (J specificity for M. arvalis. Tt is one of the most frequently @dgntlfled. species
17 |C. assimilis assimilis 28 Migurele 1968 -+ | on this host. I'ts association includes : other acarians (H. nidi, Hirstionyssus
Godlea ; 8D., A. fahrenholzi, Hypoaspis sp.) ; lice (H -acanthopus ) and tleas (C. agyries
18 \Peromyscopsyita sitvatica 1 lﬁgegjgll-:\fe 1971 i3 } romanicus, P. silvatica, M - penicilliger Kratochvils ). Most often met to-
19 |Malaraeus penicilliger 2 Méigurel 1971 £ o5 ',' gether with A. fahrenholzi.
e L Phtisea 1963 | L. hilaris is an Euroasian species widely spread in Romania.
20 |Megabothris turbidus 2 Pirusca 1968 + |
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Laelaps agilis Koch. Tt js pecific to Apodemus 8ylvaticus but it, i also
met on other Species of rodents and on msectivores, AJ] Preadult stages
and embryonated females oceur in the fur of hosts. '

IS common in the studied area, Prevailing associations with other
acarians are thoge With H. nidi ang A. fahrenholy;.

Holarctic Species. Tts areg coincides with that of the main host

Apodemus sylvaticus ).

Hirstionyssus tsabellinus (Oudemans). Oompulsory barasite, with
a wide range of hosts among' insectivores and rodents, Holarctic Species.
In Romania it Was mentioned in various regiong [31].

Hirstionyssuys latiscutatus (de Meillon et La,voipiem'e). Haemato-
bhagous Species, parasite of rodents, Cosmopolitan.

; Lzodes §p. Only Dymphs from Jy. arvalis.

Dermacentor (Dermacentor ) marginatus (Sulzer). Adults are para-
Sites of domestic animals and of Some wild ones, They also met on smajll
mamma]s (insectivores, rodents and carnivores) and on hoofed animals,
Sometimes on hipqg, It is of higher epidemiologic interest ag Vector of
Babesia and various viryses,

The species is widely spread and prefers legs dry regions of East
and South Europe ang Central Agia.

oplopleura acanthopus (Burmeister). According to J. C. Beaucourny
[1] Microtus arvalis is the main host of this species. 7. acanthopus was
recorded in Romaniy, by T. Wegner [81 on various msectivores and ro-
dents of Dobrogea ang by M. Voicy [61, [7] in Moldova ang Muntenia,
From all these mentiong and from ony observationg there results that
-_acanthopus is common parasite on many species of rodents in Romania,
and especially on Microtits arpglis. The latter infests all components of
© populations in g biocoenosis. ;
Holarctic Species. In Romanig, it seems to be one of the specieg with
“the widest area. ;

Hy;s’trichopsg/lla talpae orientalis Smit. The mole flea infests especially
Small mammaly in the hill ang mountain forests ang it has no rigorous
Parasitic Specificity, It ig Wwidespread in Europe ang Asia (U'.S.S.R.).

Rhadinopsylla isacantha (Rothschild). It is a rare Species in oyr

country. European flea. i

' - Ctenophthalmus agyries romanicys Suciu. Thig Species ig especially
Dbarasite of Apodemus. Tt IS also met on other small mammalg living in
the same biotope as the main host. It s SPread on a vertjea] line from

Ctenophthalmuys assimilis assimilis (Taschenberg). It is a nest flea,
found often enough in the fyur of many small mMmammals, from various bio-
“topes. European Species, widespread in Romania,

Peromyscopsglla silvatica silvaticq (Meinert). T4 infests smal] mammalg
from high altitude biotopes. Species characteristic of Boreal Europe, of
the European Part of the U.S.S.R. and of the Ural. In Romania, it g
often ‘met in the Carpathian zone, '

Malaraeys penicilliger kratochvil; Rosicky. Tt ig Parasite of the Micpo-

“tidae. Thig Species ig widespread in the alpine areas of Europe. In Romania,
it was mentioned in various massifs [5] ‘
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Megabothris turbidus (Rothschild). Flea which often infests mice of the

Apodemus genus ag well a other rodents. Tt ig Spread in Ij]urope, Asia and
Asia Minor. In Romania it is variously distributed ona vertical line, frqm the
area of subcarpathian hillg to the area of mountain woods, not exceeding it.

Our field observations and collectings led ugs o the conclusion that

the structure of rodent populations as well as the number of Specimens
forming them vary every year. The situation of Jr icrotus arvalis i the
following: 183 specimensg were captured in 1968, 76 in 1969, 57 in 1970
and 78 in 1971. Within two years (1968, 1969), a number of.21 and 14
Specimens of . agrestis, respectively, were captured. Depe_ndlqg on host
Variations, @ Specific and numeric variation of the eetopm'asmgs IS noticed.
Twelve species of acarians, one species of lice.and seven Species and sub-
Species of fleas were identified. Both J7. arvalis and Jf. agrestis are infest-
ed especially by acarians.

The most common Species of acarians on Jf - arvalis are Androlaelaps

fahrenholzi, on 21 specimens of hosts, Laelaps hilaris on 18 bosts and
Haemogamasus nidi on 13. In the case of J/. agrestis, two Species of aca-
rians are common : Laelaps agilis on 7 specimens of hosts and 77, nidi on 16.

Hoplopleurq acanthopus also confirms its preference for M. arvalis

which is considereq the main host. Thig Species iS common enough on
M. agrestis.

Fleas are well Tepresented in the biotopes studied by Ctenophthatmuys

agyries romamicus and (. assvmilis assimilis. VYe_ mention that Pero-
myscopsylla silvatica silvaticq and Malaraeus pemczllzger kratochvili were
identified out of those that prefer high altitude biotopes. They were
collected in the Migurele research station (Brasov),

Frequent associations were made between Laelaptidae Species. In

few cases, Species of acarians, anoplura, and siphonaptera were associated.

The parasitic Specificity of the Species included in this paper is

weakly expressed. Most of them have a wide range of rodents and n-
sectivore hosts. In general, the populations of M. arvalis and ). agrestis
of the same biotopes have the Same parasitofauna,

A first analysis of the complex of ectoparasites on the two species

of Microtus in the studied agrosystems pointed out that the presence of
Species of acarians, lice and fleas, the number of specimens and the fopnd-
ed associations did not result in disturbances in the rodent Populations,
which are in a few number of specimens in the agrosystems.
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COMPTES RENDUS
e D

WITTENBERGREN UAROL, Hsouri de biojogi, teoretiod (Essais de bio.

logie théorique), 1 vol. 267 pages, Rd, stiintifics g enciclopedics,
Bucarest, 1981,

Je suis convaincu que chaque chercheyr qui travaille dans un des domaines de la bio-
logie sent, de temps en temps, un besoin intrinséque de s’arréter Un moment et de méditer
profondéme'nt sur les buts et leg conséquences de son travail. Un te] arrét, on le fait difficile-
ment tout seul, car on a besoin d’une méditation philosophique, qui recquiert la Connaissance
de certaines notions ou données de cette discipline bour les utiliser 3 comprendre leg Problémes
de la biologie, :

Le livre de Wittenberger est absolument nécessaire dans un tel arrét, car il répond exac-
tement aux besoins de notre question, Ce livre est une méditation compétente d’up biologiste
sur les concepts philosophiques et d’un philosophe sur les problémes biologiques, Pauteur
étant aussi bien Pun que Pautre, mais surtout un excellent biologiste, Cet avantage lui permet
de travailler ep méme temps avec les concepts philosophiqucs et avec ceux biologiques, sans
faire ni de 1'un ni de l'autre up exceés terminologiquc. C’est bourquoi le livre se lit avec un tras
grand intérét. Op apprend comme toute natm'el]el’immixtion de la philosophie dans Ig biologie
et l'inverse ainsj que le fait que ces deux domaines ne peuvent gtre séparés. Mais au cours du
temps ces deux disciplines ont été rarement baralléles, quelquefois une était en avant, autre-
fois 'autre, et i] Y avait des moments ou leur interpénétration était tres Profonde et oy pe pou-
vait pas les séparer,

La biologie, I'un des domaines complexes de 1a connaissance humaine, pose de multiples
problémes de différenciation entre de diverses disciplines, chacune avec son histoire, avec ses
liaisons, avee sq quantité de données spécifiques, ete, 11 s’impose surtout Ia mathématisation
de ces données, non seulement pour mieux pouvoir connaitre les lojs hiologiques, mais surtout
pour un changement de la conception qualitative en yne conception quantitative des phéno-
meénes biologiques. ; ;

Ces différents aspects des Problémes de ]a biologie constituent Jeg fondements sur les-
quels on peut étudier « cette forme de mouvement de 1a matiére, qui s’appelle 1a Vie ».

La Vie doit d’abord étre définie pour « Savoir de quoi on Parle », une question tres discutée,
mais absolument Possible sj on arrive a préciser Ses caractéres quantitativement spécifiques.
Mais on ne peut pas séparer e Phénomeéne de 1 Vie des autres formes de mouvement de 1a
matiére,

La Vie existe en individus concrets et ceux-ci Présentent des ¢ mouvements » (en sens
philosophique) déterminés bar des causes cognitives., Qp discute dans ce livre sur 1e causal et ]e

qui se rapportent 41a Vie et & son évolution en général et celle de I’homme en spécial. L’auteyr
est convaincu qu’on doit regarder avec confiance Pavenir, car la Pensée, phénomene unique
dans le cosmos actuellement connu, qui se réalise avec une quantitg infime d’énergie, doit sur-

mes d’énergie, L’homme doit et beut chercher lui-mame la voie de son futur et trouver les
résolutions qui peuvent é&tre appliquées pour que son maintien syr la Terre gojt assureé,

Je pense que le livre de Garol Wittenberger devrait étre traduit dans ype langue inter-
nationale.

En tout cas, Jje recommande avec-la plus grande conviction a toys Ceux qui s’occupent
de la Vie : biologistes, médecins, agronomes, philosophes, artistes et méme politiciens, de le
lire et de méditer profondément sur Je Sens général de la Vie et sur les destins de ’homme
actuel et futyr,

Eugen A, Pora
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IOAN T. BARA, GOGU 1. GHIORGHITA, Din enigmele evoluties
Enigmes de Pévolution). Rq. stiintifics gi enciclopedicé, Buca,rest,
1980, 215 b 11: fig:

Ainsi ‘que nous indique le sous-titre de ce livre, les auteurs se broposent q’y énvisagcr
I’apomixie et son réle dans I’évolution, notamment celle des végétaux, vu leur domaine de

recherches. Les trois premiers chapitres retracent successivement Phistorique des théories
évolutionnistes, les preuves de I’évolution et leg facteurs déterminant les Processus évolutifs,

Pobjet du dernier chapitre, on a cote des possibilités @hybridation et depolyplo'idle, sont rele-
Vés les avantages des souches haploides pour la perpétuation des lignées homozygotes. Une biblio-
8raphie abondante compléte ce volume qui est d’une lecture entrainante et 3 1a fois utile a
tous ceux intéressés de prés aux problémes généraux ou appliqués de 1a biologie, :

Radu Codreanu

N. MANOLEScU (Edit.), Citologie normald s; Ppatologicd 1a animale
(Cytologie normale’ et pathologique  deg animaux domestiques).
Ed. Ceres, Bucarest, 1980, 290 p., 63 pl. noir-blane, 18 pl, couleurs,.

Ce livre, issu de Ia collaboration étrojte et compétente de 10 spécialistes, vise 3 nous
offrir un ensemble de données cytologiques d’un intérét actuel non seulement pour une meilleure
compréhension de P’organisation morpho-fonctionnelle de nos animaux domestiques mais aussi
pour les problémes généraux de ]a biologie cellulaire normale et pathologique. “Un premier
apercu de l'ultrastructure cellulaire et de ses principaux organites est suivi par un chapitre
de cytogénétique nous renseignant sur les caryotypes du pore, cheval, bovin, ovin et de la chévre
(I. Voiculescu, Agripina Lungeanu). Les cultures cellulaires in pifro (C. Stirbu) sont ralliées 2
la’ détermination cytogénétique de certaines lignées celullaires et aux Phénoménes de fusion cellu-
laire et de transfert chromosomique de génes (1. Voiculescu). La transformation blastique des
lymphocytes in vitro précéde une étude des cellules mésenchymatiques de I’hématopoiese normale
médullaire, rél:iculo-]ymphoplasmocytairc et Dériphérique, Yy compris la cytologie de Ia bourse
de Fabricius des oiseaux (N. Manolescu, V., Ciocnitu). On y trouve un complément dans la cyto-
Pathologie du mésenchyme hématoformateur et dans la cytologic du tissu conjonctif (N. Mano-
lescu, ‘N. Avram). Font sujte les chapitres consacrés aux aspects normaux et Pathologiques des
tissus chondro-osseux, musculaire et des structures utéro-ovariennes (N. Manolescu), de 1a
cytologie hépatique, du parenchyme pulmonaire, des spermatozoides et dy néphron (R. Beg-
nescu), des glandes endocrines, du tractus gastro-intestinal (E. Bucur) et du tissu nerveux
(Gh. Paunescu). Les deux derniers chapitres ont trait aux relations possibles entre chromoso-

mes, virus et les proliférations malignes, telle 1a leucémie bovine (Agripina Lungeanu) ainsi’

qu'aux techniques @immuno-fluorescence (D. Péltineanu). Des techniques de cytogénétique
sont consignées dans un appendice final. Une riche illustration hors-texte rehausse Pattrait
du volume qui s’adresse a des lecteurs de professions multiples : biologistes, médecins, zootech-
niciens, vétérinaires, !

Radu Codreanu
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