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ANISOMYSIS LEVI n. sp. FROM THE RED SEA
AND THE DICHOTOMIC KEY OF THE SPECIES
BELONGING TO THE GENUS, WITH DESCRIPTION
OF A NEW TAXON, PARANISOMYSIS n. sg.

BY

MIHAI BACGESCU

A new species of Anisomysis (A. levi n. sp.) commensal with Gorgonian corals
from the Red Sea is described. A dichotomic key is given for all knewn species
belonging to the Anisomysis genus, separating a new subgenus, Paranisomysis,
including all species with flageollate tubercles on the mandibular palpus.

In a supplemental lot of Malacostraca collected by Prof. Lev Fish-
elson from the Red Sea, in 1972, I found the following two species of
Mysidae :

Siriella brevicaudata Pauls., 1 Q@ (St. NS 9847, Ras-el-Kanisa-Gulf
of Suez, 17.X.1972) and a new species of

Anisomysis (gulf of Aquaba) which I describe here as :

A. Anisomysis levi n.sp.
(Big il 14T

Material ewamined : 40 females, all marsupiphore, and 7 males,
sexually mature. St. NS 9601 Dahab, dredged.

Description. Mysids slender, well adapted to sSwimming, with un-
usually long uropod setae and broad basis at peraeopod exopodites, even
in females.

Carapace frons ending with short rostrum obtuse, triangular, not
exceeding the basis of ocular peduncles (Fig. 1, 4). Eyes huge, pear-
shaped ; cornea — representing 2/3 of their volume — exceeds cephalo-
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thorax margins, A; in 3 exceeds length of A, scale ; it presents a lobe g
distally tapering, curved, with long hairs. A, scale with long apical seg-
ment (almost 1/3 of entire plate), always outwardly curved (Fig. 1, B);
in Q it exceeds the distal part of A, by the length of thig segment. Mandi-
bular palpus with second segment foliated (3 Q), hardly twice ag long
as broad (ratio 6.5 : 3), with very few phanera, only on the antero-ven-
tral edge (Fig. 1, 0); distal segment also broad, does not reach half the
length of the former. Palpus of maxilla IT egg-shaped, with only 2 setae;
maxilliped I and IT do not differ from the general line of the genus.

Eyes very large, bear-shaped, corneal portion brown, fairly exceed-
ing peduncle both in breadth and volume (Fig. 1, 4), prefiguring those
of A. megalops (Ilig) or of A4, lamellicauda Hansen. They exceed cara-
pace edges’: commissure where beduncles cling is wholly visible, as ros-
trum does not cover them.

Peraeopod I and II always present a bisegmented propodus (Fig.
1, D). The other bairs present g unisegmented propodus (Fig. 1, E) carpus
Wwith 3 —5 pennate setae with the first ones and only one thick seta with
the others, Exopodites at least ag long as endopodites with broad bases,
the length hardly exceeding breadth.

All pleopods, both in females and males, of the type Presented in
tigure 1, I and J » 1.e. reduced to minute plates, even smaller than in Hansen
genus type (4. laticauda).

Only pleopod IV 3 (Fig. 1, F) exhibits the structure specific to
the genus ; huge filiform exopodite -segmented, slightly exceeding by
distal setae (Fig. 1, @) the statocysts level (left arrow, figure 1, I);
proximal segment slightly longer than the other three together. Their
ratio being 11.6 : 4.8 : 5.4 - 0.3, 1t distinguishes this species from all other
known species ; exopodite, minute plate hardly visible, with 23 setae
(Fig. 1, H).

Uropods very long and thin; exopodites inwardly curved, so that
“tail” usually as shown in figure 1, . Endopodite spineless, but with
long pennate setae ; exopodites with short setae on the margins and
4 — 5 huge distal setae (nearly the uropod length) also very characteristic.

Telson tongue-shaped, short, hardly half the length of supporting
pliomerus ; distal portion armed with 12 — 16 spines, depending on
mysid size; the latero-distal spines are the longest, delimiting
a small truncate portion (Fig. 1, K).

Colour, after several months of preservation, ivory on the upper
part and the abdomen ; eyes and especially buccal parts and maxilliped

Fig. 1. — Anisomysis levi n. sp. & and Q. 4, cephalic pertion with right
antennae; B, A, Q@ ; C, mandible with palpus (?); D and E, peraeo-
pods 1 and 3; F, pleopod IV & G, its distal part magnified ; 1, basis
of another plp IV & to render visible the reduced endopodite; I and J,
pleopod II and III belonging to the same &, drawn with the same mag-
nifier as H; K, telson Q; L, caudal appendages and abdominal segment
bearing them (8). Left arrow indicates upper limit of reaching for the
tip of pleopod IV 4. Right arrow indicates area where uropods are
usually drawn together. (Orig).
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1L, intensely brown ; likewise brown the peraeopod bases, while on ster-
nites and oostegites, large coffee-tinted spots.

Size: 3 — 4.5 mm. (3 9); one & adult is only 2.7 mm. long, 99
with 3 — 5 ©8gs ; apparently the month when they had been taken (24.
VIL.1972) was a month of full reproduction, as all specimens had their
marsupium with eggs and in 34 the appendix mascula was fairly covered
with hairs,

Locality and material - Red Sea, Gulf of Aquaba; St. NS 9601 ;
4. Tevi was collected from Gorgonian corals growing in a half cave north
of Dahab, 6 m. deep.

Holotype & no. 218 Crustacea Coll. of the ““Gr. Antipa” Museum ;
allotype @, ibid., no. 218 a, and paratypes 29 (20 specimens), ibid.,
no. 219, plus 6 in the Zoology Laboratory of the Tel-Aviv University.

Eemarks, Anysomysis levi n. SP. presents a telson different from sl
known species, capable of being included only in group 11, with whole
telson, tongue-shaped (Fig. 2, ).

Breadth and shortness of palp segments recalls those of A. hanseni
Nouvel, except for the pPhanera of the latter, also present on the upper
edge of segment,.

Ratio of exopodite segments of pleopod IV d is also a good specific
feature. '

It was the second Species of the genus found in the Red Sea and
the third one established for the western Indian Ocean,

In this genus the telson shape is variable to the same extent as the
structure of peraeopods and pleopods is constant. The former have a bi-
segmented propodus at the pair I or I — II (III) pairs and unisegmented
at the last beraeopods, in both sexes ; all pleopods are reduced to a mi-
nute plate unisegmented, both in Q@ and in &, except for the pleopod IV 3,
which has a long 4-segmented exopodite and an endopodite reduced to
a minute plate with 2 — 3 setae or tctally absent (in A. bifureata).

[y

B. DICHOTOMIC KEY FOR THE KNOWN UNITS OF THE GENUS
ANISOMYSIS ls.

(Fig. 2)

Twelve species are known for certain within this genus and a 13'"
A. mizta australis (Zim.), which should be lowered to the statute of sub-

Fig. 2. — Evolution of telson and of mandibular palpus in the known
species of the genus Anisomysis Hansen 1910, A, Anisomysis lamellicaudata
(Hansen 1912); B, A. ijimai 1i 1964 ; C, A. maris rubri Béceseu 1972
C’, its mandibular palpus; D, A. biparfoculata Ti 1964; E, A. mizta
Nakazawa 1910 (somewhat resembling telson of A, mixia australis Zim-
mer 1919); F, A. levi, mihi; F’, its mandibular palpus; G, A. aikawai
Ii 1964 ; G/, its mandibular palpus; H, A. hanseni Nouvel 1967; I, A. -
ticauda Hansen 1910; J, A. incisa W. Tattersall 1936 ; K, A. pelewensis
1i 1964; L, A, bifurcata W. Tattersall 1911 5 M, A. megalops (Illig 1930).
C, C’ and F, according to Bacescu ; the others, according to original de-
scriptions, with the figures brought up to about the same size, for a ready
cemparison.
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species, all of them fr R ios
guished Dy - om the Indo-West Pacific. They may be distin-

I (6) Mid-segment of mandib
ular palpus lone indri i
7—13 flagellate tubercles on the inlx)vard cu%;rej:(l%y ‘lugduc’al, Toan
medal-shaped (Fig. 2, 4 — gy . . 8 % 0); telson
s+« .« . . . subgenus Para-niéo. sis 1 sg. s
2 (3) Mid-segment of palpus with 13 Jflagellautfan yi:fbe?(.zlessg” o
©oo o o o 1AL lamellicauda (Hansen) ’
(Syn. Criptomysis lamellicauda
H?{nsen 1912)
\ Fiji, Sumatra,
(Fig. 2, ¢y . . . . 4
O); size 6 mm. . . . . . -
.2, Al%’n(llarsis rubri Bicescu 1972
_ ed Sea. Gulf
9 (4) Telson rounded at the end (Fig. 2, B); size over 7 1llnmof fauaba
. 3. A. ijimai Ti 1964
LYST: IR " J
6 (1) &I;gesﬁ%ntfﬁg Olf p(a%pust?adened, sometimes foliate Wit?lr())?lltlz
Lbercles (Fig. 7). Telson tongue-sh i
— F') or distally hollow i’n different WaJysg l?%isg a%) ecé (Fl%l.[ )2, v
. . . . . . . . . . . . , D i . , ,
e '(H subgenus Anisomysis
7 (12) Telson tongue-sha; of mandibuias i
_ 1e-shaped, second seon i X
3 (9) fr;)hlate; terminal segm’ent short, 1%1'3;31; (1?.;1:icl»nin‘)dt)t;ula1 palpus
elson distally rounded, with api i cllato |
s : ' pical spines lamell i
(Fig. 2, D); corneal portion of eyes x%ith hoiﬂrilzeor?‘ut;l a?gt‘:r(i);(l)lsebasm

' Japan water
3 (2) With only 5 — 7 flagellate tubercles "

4 (5) Telson distally truncate (Fig. 2,

- ottt oo 40 Al bipartoeulata Ti 1964

-9 (8) Telson distally sharp. wi o o _Japan, § China
non barred y . ,pf With 2 large apical Spines (Fig. 2, B), eyes
...... 1

10 (11) Ratio of long segment of pleopod IX.7 (3‘ .ex.op.od.itc;s 26.5: 15
S L - 5. A. mixta Nakazaws léld
Japan

11 (10) Segments of Pleopod IV & have the ratio 35: 9:12
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part of the length). Segments ratir) =20: 7:15 . . . . . .

e e e e e s 8. A. aikawai Ii 1964

Japan

17 (18) Apical spines usual (Fig. 2, I). Exopodite of pleopod thin and
long (ratio length: diameter = 29), segments being of 26: 9:7

. 9. A. laticauda Hangen 1960

Australia, E India
19 (13) Sinus of telson without spimes . . . . . . . . . . .. . 20
20 (21) Two or three spines, on the apex of the telson two lobes (Iig.
2, J) . . . . . . . . . . 10. A. ineisa W. Tattersall 1936

N. E. Australia.

21 (20) A single distal spine on each lobe (Fig. 2, K — M) . .22
22 (23) Sinus extending over half the length of telson (Fig. 2, M). Trian-
gular rostrum of carapace does not eover eyes basis . . . . .
11. A. megalops (Illig 1930)
Syn. Creagromysis megalops (1llig 1930)

Sumatra

23 (22) Sinus covering at the most 1/3 of telson (Fig. 2, K, L) . . 24
24 (25) Apical spines very long, almost 1/3 of the distal lobe length, with
lateral spines only in the posterior half of telson (Fig. 2, K).

Rostrum round, dces not exceed eyes commissure . . . .
. 12. A. pelewensis Ti 1964
Japan

25 (24) Apical spines short (1/6 of lobe length) (Fig. 2, L). Carapace ros-
trum long, triangular, distinctly exceeding eye basis . . . .
.. . 13. A. bifureata W. Tattersall 1911

Chagos and Farquhar Islands (Indian Oc.)
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OTENOPHTHALMUS AGYRTES ROMANICUS n. ssp.
(SIPHONAPTERA : HYSTRICHOPSYLLIDAE)
FROM ROMANIA

BY

MARIA SUCIU

Ctenophthalmus agyrtes romanicus is described on the basis of an abundant ma-
terial (151 specimens : 60 38, 91 Q Q). This subspecies is characterized in the male
by the structure of the dorsal lobe (dP1) and ventral lobe (dP2, dP3) of the clasper
and also by the ventral aedeagal lamella; the female is indistinguishable from
that of related subspecies. This flea is parasitic of the small mammals (Rodentia :
Muridae and Microtidae) and is spreading mainly in the southern and eastern
half of Romania (Muntenia) ; its eastern limit is reached at Buciumeni (Moldova).

We mentioned in our thesis the occurrence in Romania of four
subspecies of Cienophthalmus agyrtes Heller : C. agyrtes serbicus Wagner,
C. agyries kleinschmidiianus Peus, C. agyrtes peusianus Rosi k¥, C. agyr-
tes eurous Jordan and Rothschild [8]. Further studies, however, showed,
that actually the following five subspecies exist in this country : . agyrtes
serbicus, C. agyrtes kleinschmidtianus, C. agyrtes pelikani Rosicky, C.
agyrtes ewrous and C. agyries romanicus n. ssp.

- Type material. Bilcesti, 1963, b 33, 5 22 from Microtus arvalis
(Pallas) (nest), 7.XI1.1966 1 & from Apodemus sylvaticus (L.), 2 33, 1 @
Microtus arvalis (leg M. Hamar) ; Buciumeni, 3.X11.1964, 2 33, 1 Q from
Arvicola tervestris (L), 3 33, 16 @9 from Microtus arvalis (leg. M. Hamar) ;
Cernica, 20.1X.1968, 5 33, 2 Q9 from Apodemus sylvaticus, 4 33, 9 99
from Pitymys subterraneus (de Selys Longchamps) (leg. M. Suciu); Cheia,
13 — 14 V. 1972, 1 &, 1Q from Clethrionomys glareolus (Schreber) (leg.
M. Suciu); Fundulea-Lizica, 11.VII.1965, 13, 299 from Pitymys subter-
raneus (nest), 11.V.1967, 1 3, 1 @ from Apodemus microps Krat. and Ros.,
13.V1.1967, 1 Q from Mus musculus, 28.X1.1968, 19 from Apodemus fla-
vicollis (Melchior) (leg. M. Hamar); Mégurele, 4.X11.1964, 1 &, 2 9Q from
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Microtus arvalis, 27.0JI1.1965, 1 Q from Microtus arvalis (nest) (leg. M.
Hamar); Mirculesti, 3.XIL.1964, 1 &, 1 Q from Microtus arvalis (nest)
(leg. M. Hamar) ; Mogogoaia, 27.1T1.1962, 1 & from Microtus arvalis (leg,
M. Hamar); Muntele Rosu, 14.V.1968, 1 &, 4 29 from Apodemus syl-
vaticus, 1 &, 1 Q from Clethrionomys glareolus (leg. M Suciu) ; Podul Dim-
bovicioarei, 28.1X.1969, 2 33 from Apodemus flavicollis, 1 &, 2 2 from
Apodemus sylvaticus (leg. Al Popescu) ; Rucir, 27.1X.1969, 2 33, 4 Q9
from Apodemus sylvaticus (leg. Al. Popescu); Runeu, 15.VIIL.1965, 2 33,
1 @ from Mus musculus (leg. M., Hamar), paratypes ¥ Sinaia, 18.VIL.1961,
1 & from Apodemus sylvaticus, 2.1X.1961, 1 3 from Clethrionomys glareo-
lus, VIIT.1962, 1 Q@ from Clethrionomys glareolus, 1.X11.1962, 1 3 from
Apodemus sylvaticus (leg. St. Negru); 1V.1962, 1 g, 1 @ from Arwicola
terrestris (leg. G. Sin), 22 — 24.1X.1963, 2 22 from Apodemus sylvaticus
(leg. P. Barbu), 11.VII — VIIL.1965, 2 33, 3 99 from Apodemus flavi-
collis (leg. St. Negru), 27 JI1.1965, 1 Q from Clethrionomys glareolus (leg.
M. Suciu), paratypes, 4.VII1.1966, 2 33 (one holotype), 4 29 (one allo-
type) from Apodemus sylvaticus (leg. M. Suciu), 8 — 11.VII.1967 y 2 33,
7 2% from Apodemus Jlavicollis, 1 Q from Apodemus sylvaticus (leg. M.
Suciu), 6 29 from Apodemus sylvaticus (leg. Al. Popescu), 12 — 13.VII.
1968, 1 3 from Apodemus sylvaticus, 11 33, 7 99 from Clethrionomys
glareolus (leg. M. Suciu), 20 — 22.VIL.1969, 2 33, 3 Q9 without hosts
(leg. Al. Popescu); Zarnesti, 29.1X.1969, 1 Q from Apodemus sylvaticus
(leg. Al Popescu), paratypes.

This material is in our collection, except for six males and five fe-
males which have been donated to the British Museum (Natural History).

DESCRIPTION

Male (Figs 1, 2). The dorsal lobe of the fixed process of clasper is
coniform, the two bristles are spaced out and the posterior one is at some

is separated from the dorsal one by quite a deep sinus. The ventral lobe
resembles that of subspecies Ctenophthalmus agyries kleinschmidtianus
and pelikant, but differs from these by a large and deep sinus between
dP? and dP3? and also by a smaller inclination of dP3. The apex of dP2
forms a distinet hook. The apex of the distal arm of sternum IX resem-
bles the blade of a grafting knife. The ventral aedeagal lamella is large,
long and squamose, with a scalloped, rounded, ventral margin. Among
the known subspecies of Ctenophthalmus agyrtes, this Dbresents the most
developed aedeagal lamella.

Female. This dees not differ from related subspecies of Ctenophthal-
mus agyries. Posterior margin of sternum VII without a lateral lobe.

There are intermediate forms between romanicus X pelikani (1 &,
Marculesti, XT11.1964) and romanicus X kleinschmidtianus (1 g, Sinaia,
VIL.1968); they occur in districts between the ranges of the subspecies
concerned, Ny

Ay AT B R
. Otenophthalmu's agyrtqs Tomamcus: pa?a'SItlzeS. small mammals (RO-- Fig. 1, 2. — Clenophthalmus agyries romanicus n. ssp. Genitalia of male: 1, clasper and
dentia) of the families Muridae and M terotidae. This flea hag a great eco- s sternum IX; 2, aedeagus.
logical valence as regards hosts, vegetation zones and microclimate. It
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is frequent on Apodemus sylvaticus in the deciduous forests (Cheia, Ruecér,

' Sinaia) and coniferous forestg (Muntele Rosu — 1200 m). Microtus ar-

valis is also a common host for this flea.
The frequency of occurrence of this flea depends on the population

density of rodents in the different periods of the year and on their annual

fluctuations. E.g., in the same locality (Sinaia) Apodemus flavicollis was
prevalent in July 1967, but in J uly 1968 Clethrionomys glareolus prevailed.

Clenophthalmus agyries romanicus is found mainly in the southern
and eastern half of the country (Muntenia) and its eastern limit is
reached at Buciumeni (Moldova).

We hope that further collecting will enable us to delimit the ranges
of the various subspecies of Ctenophthalmus agyrtes in Romania,
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I express my thanks to Mr. F. G. ADM. Smit (British Museum, Natural History) for
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SUR LA DECOUVERTE D'UNE ESPECE NOUVELLE
DE MURIDE (RODENTIA, MAMMALIA) DANS LE
PLEISTOCENE MOYEN DE ROUMANIE

PAR]

COSTIN RADULESCO et PETRE SAMSON

A new Murid species (Ralfus casimeensis n. sp.) discovered in the Upper Mindel
deposit from Gura-Dobrogei Cave (Department of Constanta) is described.

Dans une note préliminaire [3] concernant la découverte_ de fal}nes
de Mammiferes du Pléistocéne moyen (Mindel), nous avons indiqué l?.
présence du genre Raftus dans le dépdt mindélien final de la, grotte de Gura.
Dobrogei (département de Constantza). L.’anglyse du matérlel nous a
permis de reconnaitre que nous avons affaire 4 une ~espece nouvelle de
Rat. Les données bien rudimentaires que nous possédons sur la physm.-v
nomie et I’histoire phylétique des grands Muridés se ré,du_lsent, aux lati-
tudes moyennes de notre Continent, & l’indlcatlol} de lextstence\ du Rat
noir [ Rattus rattus (1..)] pendant le Pléistocene supérieur et ’'Holocéne dans
un nombre tres restreint de localités [17], [2]. Il convient de mentionner
que I'introduction de R. norvegicus Berkenhout en Europe est trés récente.

La découverte en Dobrogea d’une espéce de Rat datant du _M}ndel
final élargit sensiblement nos connaissances relatives aux Muridés Qt
nous fournit de nouveaux éléments dans une }nterprétatu_)n p1u§ col}e-
rente de Pécologie du Rat et des relations blq-géographlqugs' établies
entre les faunes de Roumanie et celles des régions de la Méditerranée
orientale, depuis la Gréce jusqu’au Proche Orient.

Fam. MURIDAE GBAY, 1821
Genre: Rattus Frisch, 1875
Rattus easimeensis n. sp.
Type : mandibule dext. aveec M,_, (Coll. Inst. Spéol.) (fig. 1).
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186 COSTIN RADULESCO et PETRE SAMSON 2

Paratypes : deux mandibules (dext. avec M, _,, sin. avec M,_,), M
sin. (Coll. Inst. Spéol.).

Age géologique : Pléistocéne moyen, phase plus tempérée du Mindel
supérieur (phase de Gura Dobrogei—2) [3].

Localité : grotte de Gura Dobrogei
(dép. de Constantza).

Derivatio nominis : d’aprés la riviere
de Casimcea dans le bassin de laquelle se
trouve la grotte de Gura Dobrogei.

Diagnose : espéce primitive de taille
forte ; mandibule massive au diastéme rac-
courci et branche horizontale assez haute ;
molaires inférieures & couronne relative.
ment basse avec lobes transversaux i
pointe mésiale atténude ; dissymétrie du
chevron distal, ’hypoconide étant situé 3
un nivean bien postérieur 3 Pentoconide ;
tubercule terminal modérément développé,
déplacé vers le coté interne.

Mensurations (en mm) :

2

Type Paratypes
dext: dext. sin., )

longueur alvéolaire
de M,_,. . . . 7.7
longueur de M, . 3,28 3,07
longueur de M, . 2,35
longueur de M, . — 2,00
longueur du
diastéme ..
hauteur de Ia man-
dibule sous M,

RO Qo =3
O
-~ o

Fig. 1. — Rattus casimcenéis n. sp. du
Mindel supérieur de la grotte de Gura
Dobrogei. M, dext. (type) en vue sis n. sp. s’écarte de K. rattus et K. nor-
occlusale. vegicus par ses molaires inférieures % cou-
ronne plus basse et par la dissymétrie
marquée des chevrons postérieurs. La taille plus grande le distingue de
E. rattus en méme temps que la mandibule & diastéme plus raccourci et
branche horizontale plus haute le sépare de R. norvegicus. Comparati-
vement & E. haasi Tchernov (Pléistocéne supérieur d’Israél) [4], R. casim-
censis  présente, 3 une taille aussi forte, M, proportionnellement plus
longue, M, beaucoup plus développée, le tubercule terminal des molaires
plus large & position plus médiale ot la dissymétrie des chevrons plug
manifeste.

La découverte & Gura Dobrogei de R. casimcensis associé 3 Croci-
dura, Sorex, Clethrionomys, Apodemus et Arvicola, mais aussi en compa-
gnie de Lagurus et Bolagurus, semble indiquer Pinstallation, aprés une

Diagnose différentielle : R. casimeen-

DECOUVERTE D'UNE ESPECE NOUVELLE DE MURIDE 187

phase seche et froide, d’une cel'taineAhllnliflité et'l’a,douclsseme?tvd}l‘
climat. Cette phase plus tempérée parait avoir permis lavayn(iemfalnv ‘Vrel. s
le Nord de quelques formqs, parmi lesquelles aussi le Rat, du réservoir
faunique des régions méditerranéennes orientales.
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SUR LA MISE EN EVIDENCE DE LA SEXUALISATION
CYTOPLASMIQUE CHEZ LES GREGARINES
ENTEROCYSTIDAE A I’AIDE DES COLORATIONS
VITALES

PAR

DOINA CODREANU-BALCESCU

The different tinctorial reactions obtained with various vital stains on the cyto-
plasm of gamonts associated in syzygy were studied in four gregarines specics
of the genus Enferocystis, which is characterised by a marked morphological dif-
ference of the two conjugants.

The changes of vital staining was noticed with regard to the pairs age and
cytoplasmic areas.

The cytoplasmic sexualisation processes are obvious but the cellular mechanisms
of the differential vital staining has to be elucidated.

En méme temps que la connaissance de leurcycle de reproduction,
il a été montré que les Grégarines présentent dés leurs stades de syzygies,
done avant les phénoménes nucléaires de la gamogonie, des différences
de sexualisation cytoplasmique, se manifestant par des affinités tine-
toriales différentes entre le primite et le satellite (Léger et Duboseq,
1909, p. 43, pl. 1, 3). C’est D. Mithl [5], qui en y appliquant les colora-
tions vitales au rouge neutre, a essayé d’expliquer cette diversification
par des différences de pH entre les cytoplasmes des gamontes de sexe
opposé.

Joyet-Lavergne (1924—1931) a le mérite d’avoir analysé sur une
grande échelle ces phénoménes chez les plantes et les animaux pour dé-
finir 1a notion de « sexualisation cytoplasmique », qu’il fonde plus spécia-
lement sur I'étude des Sporozoaires (Grégarines et Coccidies). Mais selon
lui, il s’agirait surtout de différences de potentiels d’oxydo-réduction
intracellulaires chez les deux sexes. Il admet que le cytoplasme femelle,
généralement celui du primite, posséde une capacité réductrice plus grandce
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que le cytoplasme méle du satellite vis-4-vis des colorants vitaux qui
pénétrent sous la forme de leucodérivés et sont réoxydés par la suite.

Cependant Rey [6] [7], en mesurant effectivement les potentiels
d’oxydo-réduction des conjoints d'un méme couple, les trouve équiva-
lents, de méme que leur pH intracellulaire, ce qui le porte & croire que les
différences de colorabilité seraient dues & d’autres facteurs.

Il nous a semblé intéressant de reprendre ce probléme & propos de
quelques espéces de la famille des Enterocystidae, Grégarines parasites
de Dintestin des larves d'Ephéméres, parce qu’elles s’associent de trés
bonne heure en syzygies et acquitrent des différences notables de forme
entre le primite et le satellite au cours de leur croissance. Ceci d’autant
plus que Joyet-Lavergne (1931, p. 192—193) posait le probléme des rap-
ports entre la sexualisation cytoplasmique et les différences morphologi-
ques des partenaires d’une méme syzygie.

Tableau 1
Réaction différentielle des syzygies des Grégarines du genre Enterocystis & ’égard de quelques eolorants vitaux
Colorant Espece et stade Primite ‘! Satellite
|
Bleu de Nil E. palmata (jeunes) bleu ! bleu
E. palmata (4gés) violet Dbleuatre ' rose jaunitre,
devenant bleu de plus rose violacé,
en plus foncé, par le bord ’ devenant bleu
frontal ! bleu
E. fungoides (jeunes) bleu !
E. fungoides (adultes) rose violacé devenant . rose violacé définitif
bleu intense par le bord |
frontal I
E. fungoides (agés) bleu ; rose
E. fungoides (avant vert i bleu
enkystement) { ultérieurement vert
E. racovitzai (adultes) violet bleuitre ! rose violacé
Bleu de E. fungoides (4gés) ! bleu ! rose violacé
méthyléne E. fungoides (jeunes) i bleu | bleu
Bleu de E. fungoides (adultes) 1 violacé devenant bleu i violet
crésyl E. palmata (adultes) l bleuitre { rose violacé
; } -
Vert Janus [ E. fungoides (adultes) ! bleu foncé | vert

Nous avons effectué des colorations vitales au rouge neutre et vert
Janus, au violet de méthyle, bleu de méthyléne, bleu de Nil, violet Dahlia,
bleu de crésyl chez les espéces Hnterocystis fungoides, E. racovitzai para-
sites de Baétis vernus, B. palmate de D'intestin de Baétis buceratus et E.
rhithrogenae parasite de Rhithrogena semicolorata des ruisseaux de la haute
vallée de Prahova.

Le tableau ci-joint réunit les principaux résultats obtenus.

Nos observations nous conduisent aux conclusions suivantes :

1. La coloration vitale comporte plusieurs phases, la premiére mon-
trant le colorant qui vire et colore de la méme maniére les deux conjoints
de la syzygie, ou sa réoxydation se produit assez vite mais & des intervalles
différents chez les deux sexes, en commencant par le primite, considéré

PLANCIE ]

Fig. 1—-3. — Enlerocystis fungoides. Syzygies adultes, coloralion vitale progressive
au bleu de méthyleéne ; primite (p) en bleu, satellile (s) en rose violacé.

Fig. 4- 5. Enlerocystis palmala. Syzygies adulles, coloration vitale au bleu de crésyl;
primite (p) en bleu violacé, satellile (s) en violet.
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comme étant femelle. I’absorption du colorant, de méme que sa réoxy-
dation, a lieu & partir de certains points, situés aux extrémités libres des
deux gamontes. Par exemple, pour le bleu de méthyléne, dans la premieére
phase, le cytoplasme réduit le colorant en rose, alors que dans la seconde
phase celui-ci se réoxyde en bleu, en commencant par le bord frontal du
primite. _

2. Les Grégarines d’un méme hdte ne réagissent pas d’une maniére
synchrone et uniforme par rapport au colorant employé.

3. On constate selon les stades, des affinités différentes pour les
colorants vitaux. Les trés jeunes stades ne font pas virer le colorant, ce
qui montrerait que leur cytoplasme ne serait pas encore sexuellement
différencié, malgré leur détermination génétique initiale.

I1 s’ensuit que les considérations de Joyet-Lavergne et de Rey
sont susceptibles de plus de nuances, car les Grégarines offrent une gamme
de réactions tinctoriales variables selon leur 4ge et le niveau cytoplas-
mique.

Si la coloration différentielle des deux gamontes ne s’explique ef-
fectivement pas par des différences de pH ou de potentiel d’oxydo-ré-
duction, elle n’est pas moins réelle, se rattachant peut-étre & des proprié-
tés de perméabilité cellulaire ou d’activité enzymatique des constituants
cytoplasmiques, que des recherches & venir sont appelées & élucider.
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SUR LE COMPORTEMENT DU TISSU GLANDULAIRE
ENDOCRIN DES INSECTES GREFFE AUX
ARAIGNEES

i PAR

ELENA TRACIUC

The paper gives of account of the results obtained on the compatibility of trans-
plants from Insects to Spiders and on the evolution of transplanted tissu during
21 days. The transplantation was followed by an intensive activity of blood cells
from the hemolymphe of the spiders and by structural modifications of these
cells.

Nous avons décrit, dans une note antérieure, les effets extérieurs
qui se sont manifestés aprés la greffe de glandes endocrines de ’insecte
Naupheta cinerea a quelques espéces d’araignées. Ces effets sont d’ailleurs
la preuve que I’on a réussi la greffe d’un groupe d’Invertébrés (insectes)
& un autre groupe (araignées). Dans la littérature on mentionne des don-
nées sur le transfert d’hormones entre des espéces appartenant 3 un
méme groupe systématique, ou bien d'un groupe & un autre, mais pas
d’insectes aux araignées, en utilisant la méthode des injections d’extraits
d’hormones, de méme que I'implantation de glandes endocrines [1] [2]
(31 [4].

Dans la note présente on déerit I’évolution des glandes greffées,
durant 21 jours aprés l'implantation. Les résultats obtenus nous per-
mettront d’aborder & ’avenir le probléme de I’immunité non spécifique
chez les Arthropodes.

MATERIEL ET TECHNIQUE

On a extirpé par dissection dans de la solution Ringer les glandes du systéme rétro-
cérébral chez Nauphela cinerea et on a implanté sous la cuticule de chaque araignée deux
glandes (Corpora cardiaca et Corpora alata). Les greffes ont été effectuées dans le thorax,
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de méme que dans ’abdomen d’exemplaires juvéniles et adultes des deux sexes, appartenant
aux espeéces suivantes d’araignées :

1. Xysticus cambridgei { Q@ stade IV (21 jours aprés 'implantation)

& stade IIT (17 jours ,, 5 )
2. Agelena labyrinthica Q@ adulte (15 jours ' )

& stade V. (4 jours »s )
3. Araneus diadematus — & adulte (6 jours ,, ’s )
4. Drassodes pubescens — & stade V. (2 jours ., '

Les animaux ont été narcotisés avant Popération. Aprés Vintervention chirurgicale,
les individus ont ét¢ maintenus dans la température de la chambre et fixés 2—91 jours,
conformément au schéma ci-dessus pour chaque espéce. On a fait les fixations en solution
Bouin et les inclusions a la paraffine. Les coupes ont été faites a 7y et colorées & I’hémalun
Mayer pour les noyaux et A érythrosine orange G, molybdique pour le cytoplasme. On a fait

ensuite des microphotographies.

MODIFICATIONS SUBIES PAR LE GREFFON

Quoique les glandes aient été introduites sous la cuticule abdomi-
nale dans des régions trés différentes du corps des araignées (ventrale
dorsale, latérale), le tissu implanté a évolué en fonction du temps (de
la durée de la greffe) et non de la région ou il a ét4 grefté. Malgré leur petite
taille, les glandes du systéme rétrocérébral sont pourvues d’une gaine
qui leur permet de garder leur intégrité anatomique au moment de 1’im-
plantation. ‘

Nous devons mentionner dés le début que, & partir du moment
qu’on a fait la greffe, 1’on constate une véhiculation plus intense de cellu-
les sanguines appartenant & deux types, qui sont plus petites et plus rares
chez les témoins. Le premier type est représenté par des cellules éosino-
philes de trés grande taille (& peu prés 20 1), & cytoplasme dense et &
noyau petit, basophile et excentrique. Ces cellules présentent des mouve-
ments ameboides et dans certains cas leur volume augmente (Pl I,
fig. 2). '

Le second type comprend des cellules plus petites, basophiles, dont
le cytoplasme contient de nombreuges granulations et le noyau est grand
par rapport & la cellule et riche en chromatine (P1. I, fig. 2).

Deux jours apreés Vimplantation, on observe des cellules sanguines
basophiles dans le voisinage des glandes implantées. La gaine des glandes
est intacte et les cellules gardent leur intégrité tant en ce qui regarde le
cytoplasme que le noyau, qui est sphérique et chargé de granulations baso-
philes. Selon son aspect, la glande semble continuer son activité fonction-
nelle pendant 48 heures dans le corps étranger (PL I, fig. 1).

Aprés quatre jours, les cellules de la glande conservent encore leur
forme, mais parmi elles commence & circuler Phémolymphe de Paraignée
parce que dans certains endroits le tissu conjonetif de Ia gaine glandulaire
a ét¢ lysé. La glande ne garde plus son intégrité mais revet, sur les coupes,
Paspect de cordons cellulaires espacés (Pl. I, fig. 3). Parallélement a la

Fig.
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. — Aspect général des glandes implantées, apres 48 hleu‘res. "
. — Vé¢hiculation de cellules sanguines basophiles ct 0051{1.01)111‘05.‘
— Noyaux comprimés — commencement de pycnose, apres 6 Jours.
— Cordons cyloplasmiques éosinophiles & noyaux pycnotiques, 15 jours
apres implantation, ' e X
— Aclivité des cellules sanguines basophiles a U'intéricur de la glande

implantée.
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Fig. 1. — Fragments d ¥ g i érosés, 2 i
g g es cordons cytoplasmiques sclérosés, a noyaux pycnotiques ; 17 jours

. aprés I'implantation,
Fig. 2. — Noyaux des cellules glandulaires dispersés d
N entourée de cellules sanguines basophiles ;
Fig. 3. — Section dans la cicatrice du greffon, ’

‘ chitineuse épaissie, A couche tégument
Fig. 4. - Section par la cuticule du témaoin.

ans une masse cytoplasmique diffuse.
17 jours aprés 'implantation.

21 jours aprés implantation. Cuticule
aire basale pavimenteuse.
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disparition de la gaine glandulaire on constate aussi la lyse de la mem-
brane de certaines cellules glandulaires. Dans les espaces séparant les
cordons cellulaires de la glande on observe des aglomérations de cellules
sanguines basophiles (PL I, fig. 5).

Apreés siw jours, quoique les glandes greffées gardent encore une
intégrité d’ensemble, conservant leur position d’implantation, leurs cel-
lules perdent I’aspect caractéristique. Leur cytoplasme étant homogene,
contracté et concentré en bandes denses alternant avec des bandes clai-
res, sans limites cellulaires, nous pensons que les cellules sont mortes et.
qu'elles n’ont plus Paspect de cellules fonctionnelles. L’aspect général
du cytoplasme rappelle celui-des fibres du tissu conjonctif sclérosé. Les:
noyaux sont disposés sur ces bandes cytoplasmatiques denses, leur taille
a diminué, ils sont comprimés et ratatinés et gardent encore des gra-
nulations basophiles intenses. Ces modifications semblent indiquer que
les poyaux commencent & dégénérer.

Dans la partie de la glande profondément implantée on observe
une invasion de cellules sanguines éosinophiles, dont le rdle pourrait.
éire celui de phagocytes (Pl. I, fig. 2).

Apres 15 jours les cordons cytoplasmiques sont fragmentés; dans
les coupes histologiques ils ont Paspect de masses compactes fortement
éosinophiles, entre lesquelles circule I’hémolymphe de I’abdomen. Une acti-
vité intense semble avoir lieu & la limite des masses glandulaires et de
I’hémolymphe chargée de cellules sanguines (Pl. I, fig. 4).

Aprés 17 jours il ne reste de la glande implantée qu’une masse
cytoplasmique désorganisée, éosinophile, contenant peu de noyaux pye-
notiques. Cette masse cytoplasmique contractée est fragmentée en plu-
gieurs portions entre lesquelles circule I’hémolymphe de I’abdomen et tous
ses éléments (Pl II, fig. 1,2).

21 jours aprés la greffe on ne constate plus de traces du tissu im-
planté sur les coupes histologiques chez certains animaux, tandis que
chez les autres il n’en reste qu’une cicatrice (P1. II, fig. 3).

CONCLUSIONS

Comme suite & l’incision, Ia couche active du tégument se régénére
totalement aprés quatre jours. Les cellules de cette couche ne sont plus
cubiques, la nouvelle couche ayant un aspect pavimenteux.

Apres six jours on constate a la surface du tégument une masse
chitineuse pluristratifiée, couvrant toute la région ou le tégument a été
coupé.

Les glandes greffées semblent continuer leur activité physiologique
pendant 48 heures; durant cette période leurs hormones sont actives.

Aprés 48 heures commence le processus de dégénérescence des glan-
des qui débute avec le cytoplasme, non pas avec les noyaux.

Nous pensons qu’a ce processus de dégénérescence participent au
commencement des cellules sanguines, véhiculant des enzymes, tandis
que les cellules ameboides & rdle phagocytaire interviennent plus tard.
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Vers la fin, le processus dégénératif est parfois rapide, quoiqu’y

commencement il semble se dérouler assez lentement,
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ANNULATE LAMELLAE IN FISH OOCYTES

RY

MARIA CALOIANU-IORDACHEL

The investigation of the ultrastructure of sturgeon and teleost young oocytes
has revealed some morphological evidence regarding the origin and develop-
ment of the annulate lamellae. The nuclear origin of these organelles has been
confirmed and the folds of the nuclear envelope have to be involved in their
formation. Annulate lamellae may be observed within the nucleus and in the
perinuclear region, in late oocyte stage the stacks of annulate lamellae taking
place in any region of the ooplasm.

Morphological relationships of the annulate lamellae with other cell structures
in fish oocytes provided information on their functional significance.

Lamellar structures, present especially in the cytoplasm and cal-
led annulate lamellae, were found with increased frequency in a consider-
able variety of cell types. They have been described in the cytoplasm
of germinal, somatic cells [23], [27] and in the cells undergoing patho-
logical alterations. More rarely they were recorded within the nucleus
[10], [13], [17]. This suggest that annulate lamellae play a more impor-
tant role in the cell activity, representing a phase in its evolution. They
appear best developed in young cells during the development and differ-
entiation [23]. In the female sexual cells these organelles have been de-
seribed in invertebrates : Ilyanasa (28], Thyone [13], Styela [14], Pota-
moceros [7], Boltenia [10], Spisula and Otala [22], and in vertebrates :
teleosts [1], [6], amphibians [11], [12], [30], reptiles [21], birds [3],
mammals [8], [26], being especially evident in human oocytes [9], [29],

There is an agreement between authors concerning the shape of
these formations, but not concerning their evolution. Studies carried out
on oocytes belonging to different animal groups — ascidians [10], [14],
holothurians [3], amphibians (12], [32], mammals [8], [29] — have
shown that annulate lamellae originate from vesicles appearing in the
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outer nuclear membrane from interannular zones; yet Merriam [17 In sturgeon oocytes the nuclear envglope undergcﬂes & conmd_eraple
believes that the above-deseribed process actually may represent thefolding (Pl III). The numerous small mitochondria are located in the
degenerescence, not the formation of annulate lamellae. Afzelius [1], perinuclear cytoplasm or near the nuclear e’nvelope. §om¢ of the nume-
[2} thinks that annulate lamellae may originate through the fragment. rous folds of the nuclear envelope can separate and remain independent
ation of the nuclear membrane which takes place after the metaphase, Within the cytoplasm (P1. IIL, figs 6, 7). A more advanced phase of the
According to the opinion of many other authors, the annulate lamella, previtellogenesis is not accompanied, in sturgeons, by an increase of the
originate from the folds of the nuclear membrane [4], [22], [27], separate number of annulate lamellae within the oocyte cytoplasm. The usual

from the nucleus and become free in the cytoplasm.

In fish oocytes these formations were only briefly mentioned. Du.
ring a recent investigation of the fine structure of some fish oocytes,
morphological evidence has been accumulated on the origin and develop.
went of the annulate lamellae and the relationships of these organelleg
with other cell structures.

MATERIAL AND METHODS

Portions of the ovary containing oocytes in different phases of development wen
obtained from two quite distinct groups of fishes: sturgeons (Acipenser guldenstadti Brandt
Acipenser ruthenus L.) and teleosts (Syngnathus sp., Gobius sp., Enophrys bubalis L.). Fo
light microscope investigations usual fixations (Bouin, Carnoy, Zenker) and usual coloratior
methods (Azan, APS-picro-indigo-carmine, hematoxylin, etc.) were used. For electron-micro.
scopical investigations the pieces of ovary were prefixed in cacodylate-buffered 29 glutar
aldehyde and postfixed in either 19% or 29 solution of osmium tetroxide buffered with
sodium cacodylate or phosphate. Subsequent to rapid dehydration and treatment with pro
pylene oxide, the oocytes were embedded in araldyte and epon-812. Ultrathin sections wert
stained after Reynolds and examined at a JEM-7 electron microscope.

RESULTS

In the young oocytes of both sturgeons and teleosts the ooplasm
is relatively undifferentiated. The structural components consist of rela-
tively few mitochondria, numerous particles similar to ribosomes as well
as a great number of vesicles distributed throughout the ooplasm. The
nucleus has a regular shape and shows, clearly marked, the two osmio-
phile membranes, at whose level a dense granular material is concentrated
(PL. T, fig. 1). As the oocytes develop, the numerous annuli begin to form
in the nuclear envelope and the dense granular material is passing through
them (PL I, fig. 2).

The annuli have a round shape. A homogeneous matrix of moderate

density may be observed inside and between them. This material also

seems to be continnous with the nuclear complex at the inner surface of
the nuclear envelope.

In the late oocyte stage the nuclear envelope undergoes a con-
siderable folding. The folds appear in the outer membrane of the nuclear
envelope, gradually becoming independent of, and parallel with it (PL
I, figs 3, 4, 5). Lamellar formations can be seen also within the nucleus
(PL II, figs 3, 4). The intranuclear annulate lamellae occur singly rather
than grouped in stacks. Their structural characteristics appear essentially
similar to those of the nuclear envelope. :

gstructures found are the mitochondria, a great number of ribosomes and
Golgi complexes disposed especially in the peripheral region of the ooplasm.
The lamellae of the rough endoplasmic reticulum are lacking. The exist-
ing vesicles belong to the smooth endoplasmic reticulum and their size
is variable.

The development of teleost oocytes is accompanied by an increase
.of the number of annulate lamellae which form the stacks. These are
present in the perinuclear region as well as throughout the whole cyto-
plasm. Both the length of the lamellae and the number of lamellae com-
prised in a single stack are variable. The number of lamellae may vary
from two to a few dozen. These organelles are persistent but they are pro-
minent or best developed in the ooplasm at the beginning of vitellogenesis
(PL IV, figs 8, 9). Annulate lamellae present the already described clas-
sical characters. They possess certain structural characteristics of both
the nuclear envelope and the granular endoplasmic reticulum. The lamel-
lae are equally distant from one another and their regular disposition
is evident both in longitudinal and in transversal sections (Pl 1V). In
each lamella, the annuli are separated from each other by a distance
varying with the inclination degree of the section plane. A dense granular
electronic material is present in the lumen of the annuli; between the
annuli there are, besides the granular material, also fine filaments (PI.
II, fig. 4; PL IV, fig. 9). This dense material is associated with that from
the annuli of the nuclear envelope and it was suggested that it may re-
Ppresent ribonucleoprotein in non particulate form [17].

The annulate lamellae are connected with the ribosomes which
are arranged along the outer surface of the lamellae as well as in the
ooplasm between the lamellae. These organelles may be continuous.
The lamellar elements of the endoplasmic reticulum appear in the develop-
ing teleost oocyte before and after indication of yolk deposition. This
configuration of the annulate lamellae demonstrates that their function
is similar to that of annulate lamellae described in that oocytes of other
animal groups.

DISCUSSION

The morphological variations of the oocytes in different stages of
development consolidate the conclusion that annulate lamellae originate,
in teleosts, through the undulation and delamination of the nuclear en-
velope ; in sturgeons also a fragmentation of the nuclear envelope may
occur. Their formation is similar to that described by Bol et al. [4] in
Arbacia punctulata, and differs from that described by XKessel in Styela
[14], Thyone [13] and Necturus [12], according to which the annulate
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lamellae derive from a blebbing of the outer nuclear envelope. The mor-.
phogenesis of these organelles suggests that the regular disposition of
annuli is a result of the fusion of vesicles of similar sizes.

I found but few vesicles in the ooplasm of the examined species of
sturgeons and teleosts and they were neither grouped together, nor fused,

In the teleost oocytes, these lamellae are present already in the
early stages, their number increases as the oocytes develop and they are
well differentiated in the first stages of the vitellogenesis. In sturgeons
they can appear in previtellogenic oocytes, characterized by an intense
undulation of the nuclear envelope and their shape is not constant. .

The close relations between this structure and the rough endoplas.
mic reticulum justify the opinion, accepted by most authors, that annu.
late lamellae represent specialized forms of the ergastoplasm [11], [15],
[16]. Besides, the variation of the number of lamellae during the vitello-
genesis in Triton was considered by Humeau and Temple [11] a con-
sequence of the transformation of the reticulum into lamellae ; the pheno-
menon could be reversible.

Observing the dilatations of terminal sacculi of the annulate la-
mellae and their continuity with the endoplasmic reticulum systems in
the oocytes of T'riton, Wischnitzer [31] believes that annulate lamellae
are structural precursors of the reticulum.

The functional significance of annulate lamellae is not yet clear.
Their morphological similarity and close relations with the nuclear en-
velope, as well as the high content of RNA suggest that they play an
important role in the selections and transfer of material from the nucleus
to the eytoplasm [24], [27]. Humeau and Temple [11] even think that
the metabolic role of the annuli of annulate lamellae is identical to that
of the nucleus.

Many authors, including myself, appreciate that the fine filaments
in the annuli and their association with the granular dense material are
similar with those of the nucleolar material. In early development stages
of the oocytes, the nucleolar material has direct contact with the annuli
of the nuclear envelope. In late oocyte stages the precursors are stored
in annulate lamellae and can arrive in the peripheral zone of the ooplasm
were they remain in a masked form. This opinion is justified by the data
obtained by Kessel [15] in Ophioderma and by Bol et al. [4] in Arbacia
punctulata. The presence of masked messengers was noticed also by Spirin
[25] in sea urchin eggs. Kessel and Beams [16] suggest that annulate
lamellae may furnish to the reticulum an informational material (RNA-
protein for the biosynthesis of the special proteins during some periods
of differentiation and growth of the oocyte.

Moyer and Verhey [18] think that the beginning of intense protein
synthesis after the egg fecundation may be, partially, a consequence of
the synthesis of new ribosomes by annulate lamellae. This seems probable,
as far as the activity of the nucleolus and the synthesis of RNA-r do not
bezin till the stage of gastrula is reached ; the phenomenon was described
in echinoderms by Nemer [19].

Other interesting findings in fishes confirm also in teleost oocytes

most of the published data about the close relationships between annu-
late lamellae and the rough endoplasmic reticulum [15], [16], ete.

Fig. 1. — The appearance of a seclor in lhe adrenal gland of Phalacrocrax
carbo with islels ot chromaffin cells distribuled amongsl inlerrenal cords (Bouin-
Hollande ; hemalun-cosind.

Fig. 2. — Chromaffin islet with Lhe dark cells confined especially Lo Lhe peri-
phery of islel (Bouin-Hollande @ hemalun-cosin).
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Fig. 3. — Chromalfin islet with a little artery («) and a group of lymphocytes
(arrow). (Bouin-Tollande ; hemalun-cosin).

Fig. L. -- Chromatlin islel in which adrenalinc-containing cells (dark), nor-
adrenaline-containing cells (light, denoted NA) as well as intermediate cells
were revealed  (polassium chromate and potassium bichromale; Mallory).

IFig. 5. — Chromalffin islet exhibiting the dark cells confined to the periphery
of islel (Bouin-Hollande ; hemalun-cosin).

PLATE 111
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Figs 6 and 7. — Hypertrophic nueclei in the chromaffin cells (Bouin-ITollande ;
hemalun-cosin).

¥

Figs 8, 9 and 10. — Eosinophilic drops included in the nuelei of some chromaffin
cells (Garnoy ; hemalun-eosin).

Figs 11 and 12. — Clusters of necurons, small in size, localed among the chromaffin
cells in the deeper zone of the adrenal gland (Bouin-Hollande ; thionine blue).

Figs 13 and 14. — Big neurons located among the chromatlin cells in the peripheral
zone of the gland (Bouin-Hollande ; thionine blue).




PLATE IV

AN\ ) ) i
“\Q 4 A S Y N Y 3P

Fig. 15, — Part ol we adrenal gland exhibiling chromaflin
islets accompanying blood vessels (r). Note that the islets in
the subcapsular zone are small in size ; ¢s, conjunclive capsule
(chromaffin reaction according to Hillarp and Hoékfelt).

IFig. 16. — Part of adrenal gland exhibiting the subcapsular
zone without chromaffin cells @ es. conjunctive capsule (chro-
maffin reaction according to Hillarp and [lokfell).
Fig. 17. — Part of adrenal gland exhibiting a few chromaffin
cells localed under the conjunclive capsule (es) (chromaffin
reaction according to Hillarp and Hakfelt).
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In the young sturgeon oocytes, both vesicular and lamellar rough
ndoplasmic reticulum are absent, a fact which suggests different
anetional relations between annulate lamellae and other cytoplasmic
tructures.
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STRUCTURE OF CHROMAFFIN CELLS IN THE
ADRENAL GLAND OF PHALACROCORAX
CARBO 1.

BY

ANCA PETRESCU-RATANU

Adrenal gland in Phclacrocorax carbo is built up according to the general pattern
described for birds. Chromaffin cells are distributed as islets spread amongst
the interrenal cords and may be divided into three classes : adrenaline-contain-
ing cells, noradrenaline-containing ones and intermediate cells containing both
catecholamines. Most chromaffin islets contain cells belonging to cach of the three
types. Adrenaline is the preponderant amine within the gland. Large quanti-
tative variations of the two amines occur from one individual to another. No sex-
related peculiarity was found as to the morphology of chromaffin cells or the dis-
tribution of catecholamines.

Chromaffin cells in the adrenal medulla of mammals were approach-
d in many works, detailed data in the literature being concerned with
helr structure at the optic as well as electronic level [7], [19], [25],
271—[30], [37]1—[42], [45], with their function and the effect of
ifferent factors that influence it [5], [6], [9], [20], [23], [25], [43],
tith their chemical constituents [7], [9], [15], [19], [32], [33], [39], [40]
nd so on. The differences in the structure of adrenal gland between
irds and mammals, mainly the different relationships between chrom-
;ﬁfm and cortical (interrenal) tissues in these two classes of vertebrates,
ught result in the occurrence of morpho-functional features specific
r each of the two groups. As different viewpoints occur in the litera-
Pre as to the specificity of the cells producing adrenaline and noradre-
aline, as well as to their interrelationships, their demonstration and
uantltatlve estimation in the adrenal gland of Phalacrocorax carbo ap-
ear to be of the highest interest.
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MATERIAL - AND METHODS These drops were not often seen to leave the nucleus or to occur in the
cytoplasm. The low occurrence of these drops in the cytoplasm suggests
Adrenal glands from 6 males and 11 females of adult Phalacrocorax carbo, captugome rapid alteration of this product in the cytopla-sm.

in the Danube Delta during September and October, were fixed in the following mixtuy The neurons included in the chromaffin islets in Phalacrocorax
Bouin-Hollande, Carnoy, Orth, potassium chromate + potassium bichromate at pH 5.6 (pgrbo could be ascribed to two types : the first tvype consists of big neurons
cording to Hillarp and Hokfelt) and potassium bichromate - formaldehyde. Sections wwith vesicular, scarcely chromatic nuclei, an abundant cytoplasm and
stained with hemalun-eosin and trichrom Azan (for the study of chromaffin cells structugell marked Nissl bOdieS), located in the islets of the outer part of the
and with a 0.1 p.c. solution of thionine (for the selective demonstration of neurons). In orgla,nd (Figs 13 and 14); the other type consists of neurons much smaller
to demonstrate catecholamines, Hillarp and Hokfelt chromaffin reaction was performed, wlin size, with a highly basophilic eytoplasm, located either as single cells,
a staining procedure using a mixture of aniline blue, orange G and phosphomolybdic ac,i)r in clusters of 2 — 3 neurons dispersed among the chromaffin cells of
according to Mallory, was used in order to distinguish between adrenaline and noradrenalithe islets belonging to the central part of the adrenal gland (Figs 11 and 12).
For the quantitative estimation of the two amines, cell countings were performed on p Using the chromaffin reaction &OCOl’diI]g to Hillarp and Hokfelt
parations with distinctly stained cells by this last method, the results being expressed we failed to distinguish with certainty the two types of chromaffin cells.
However, a successful distinetion became possible by the Mallory stain-

ing applied to sections fixed in bichromate-containing solutions. Thereby,

3 clear-cut distinetion was made between adrenaline-containing cells,
stained in blue, noradrenaline-containing cells, stained in yellow-orange

. ' . . and a third type — intermediate cells (Fig. 4). As to their distribution

The adrenal gland in Phalacrocoraxz carbo consists of interrengithin the gland, exclusively mixed islets consisting of adrenaline-cells,

p.c. values.

RESULTS

cells disposed as cords which enclose chromaffin cells groups of diffe,
ent size (Figs 1 and 2). The chromaffin islets are separated from the i
terrenal cords by a thin layer of conjunctive tissue (Figs 2 and 3). T§
number of chromaffin cells in an islet ranges from three to several ten

Table 1

Number of the adrenal n-containng cells (A-c2lls), moradrenaline-containing cells (NA - eells) and intermediate
cells (L-cells) in tle chremweffn tissue ¢f Fhawcercesiaz carbo (males)

occasionally reaching values higher than one hundred per islet. In th,

peripheral zone of the gland, chromaffin islets are much smaller as con Peripheral islets Central islets
pared to those in the inner part. Close below the conjunective capsul, No. A-cells | NA-cells I-cells A-cells NA-cells I-cells
mterrenal cords oceur with only rare small islets consisting of 3—6 chror. p-c. p.c. p.c. p.c. p.c. p.c.
affin cells (Figs. 15 — 17). Subcapsular islets are not often larger i
size. 1 64.5 15.9 19.6 53.4 24.6 21.9
The chromaffin islets contain sinusoid capillaries and, sometime, 2 38.3 20.2 41.8 24.3 31.1 44.6
venules and arterioles, too (Fig. 3). In several preparations the chromaffi > o e ao1 a2 248 500
cells appear to border blood vessels along a major part of their lengtg 5 66.3 17.7 16.0 474 24.4 23:?
(Fig. 15). ‘
Most chromaffin cells are polyhedric, but sometimes they are elong Table 2

ated. The nuclei are spherical in shape, vesicular, scarcely chromat;
and exhibiting as a rule one nucleolus. The nuclei are central in locatio

Number of the adrenaline-containing ezlls (\-¢:ll5), noradrenaline-containing eells (NA-cells) and intermediate
cells (I-cells) in the chromafiin tissue of Phalacrocorax carso (females)

only rarely being located at one pole of the cell. In several individua

nuclei of unusual large size, sometimes giant ones, were recorded, the: Peripheral islets Central islets
frequency, as well as their maximum size depending upon the given in N A-cells NA-cels L-cells A-cells NA-cells I-cells
dividual (Figs 6 — 7). : p-c. p.c. p.c. p.-c. p-c. p-c.
The chromaffin cells belong to two classes according to their ap
pearance : some are light, clear, the remaining ones being darker, bast ; 61.8 5.4 32.8 69.2 5.7 25.1
philic. The latter are less frequent and generally confined to the per 1} o1 17 220 o2t 213 13.3
. . . ; 92. . . . . 15.0
phery of the islets, close to the interrenal cords (Figs 2 and 5). The cyt¢ 4 69.3 18.1 19,6 515 29,0 o6
plasm of several chromaffin cells shows a vacuolization, the extent ¢ 5 56.7 21.6 21.6 46.7 13.3 40.0
which depends upon the individual under study (Figs 3 and 5). In severt s 61.9 10.9 27.2 63.9 17.1 19.0
individuals, nuclei of chromaffin cells were observed to contain one ¢ g Zg'g S oo phg 16.9 38.3
more eosinophilic drops included in a perfectly clear vacuole, which dif ¢ 60.1 155 24.4 59.4 ?g; 3(758
places the chromatin and the nucleolus towards the periphery of the nuv 10 46.9 34.4 18.8 60.9 15.2 23.9
cleus, sometimes resulting in distortions of this latter (Figs8 — 10! 1! 29.1 22.6 48.2 28.1 18.7 53.2
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noradrenaline-cells and intermediate cells occur in the central part. Ty
islets in the peripheral zone of the gland are generally mixed, too; hoy
ewer, islets consisting exclusively of one type of cells often occur. As sep
from the two tables, adrenaline appears to be the preponderant catechg
amine in the peripheral zone, as well as in the central one. Leaving apy
" the data recorded for the last female individual (Table 2), the conclusig
might be drawn that in the peripheral islets the adrenaline percenta
is higher than in the central ones (Tables 1 and 2). It should be note
that large quantitative variations of the two catecholamines occur fro
one individual to another, for both sexes.

DISCUSSION

Phalacrocorax carbo L. is a species in which the amount of chromg
fin tissue in the adrenal gland does not exceed 9 — 25 p.c. of the tot
volume, depending on the sex-cycle phase [26]. In this respect it is qui
similar to Pelecanus occidentalis in which chromaffin tissue covers 10 -
15 p.c. of the adrenal gland [18], [34]. For other bird species, high
values of the chromaffin tissue volume are reported in the literature (3
[17], [24], [35], [36]. The location of chromaffin tissue within the glay
seems to depend somehow upon its amount. In species exhibiting a lay
er volume of chromaffin tissue (Columba livia, Heliornis fulica, Cicecal
nigrolineata, Trogon curcui tenellus, Jocana hypomelaena), the subcapsul
region is usually occupied by strands of medullary cells which fon
continuous layer below the capsule [16], [35]. In Phalacrocoraz carh
not only the continuous subcapsular layer of chromaffin tissue is lackin
but the chromaffin islets themselves in the peripheral zone are very smal

As to the location of the two catecholamines within the glani
marked differences occur not only between different bird species,
within reptilian and mammalian classes as well. The preferential locatio
of a given catecholamine in a particular region of the gland seems not t
be governed by a precise law. For several reptilian groups, the distr
bution of catecholamines was described by Gabe et al. [10]—[13]. 1
Anas boschas and Gallus domesticus, according to Arvy [1] and Sivara
[36], adrenaline is predominant in the peripheral zone and noradrenalin
in the central one, while in Columba livia, according to Ray and Ghos
[31], noradrenaline is predominant in the subecapsular zone, in the cel
tral islets both .catecholamines co-existing. In Phalacrocorax carbo ot
data indicate a preponderance of adrenaline both in the peripheral islef
and in the central ones. The ratio between adrenaline and noradrenalit
amounts is higher in the peripheral zone, for most individuals. This coul
be accounted for by the occurrence in the peripheral zone of some facto
favourable to the methylation of noradrenaline; however, as in 6 ot
of 16 cases studied, the reverse situation occurs, a limitation should b
kept in mind for this possibility. Thus, no precise law could be foun
so far, to govern the distribution and location of the cells with adrenalin
and noradrenaline within the chromaffin tissue.

Another question not yet satisfactorily answered concerns the o
currence in different proportions of the two catecholamines in differer

Plate I. Young oocyles in teleosts.

Fig. 1. — Section through an ococyle of Enophrys bubalis 1.. One remarks the double
nuclear membrane withoult annuli. A dense granular malerial is accumulated near the
inner surface. > 21,500,

Fig. 2. — Section through an oocyle of Gobius niger L. Annuli are present al the level of
the nuclear membrane and the nucleolar material is passing through them. < 27,650,




Plate 11, Annulate lamellae developed in a voung oocyle of Syngnathus.
Fig. 3. -+ Annulate lamellac are present in the nuclear plasma and in the perinuclear

voplasm. > 15,600,

Fig. 1. — Structure details al the level of annuli in lransversal seclion. Dense granular
tnaterial and fine filaments are present in Uhe inside of Lhe annuli and belween them. x 44,240

Fig. 5. — Structure details of lamellac in longitudinal section, resembling the nuelear
membrane struclure. » 27,650,

Plate IIL Oocytes of Acipenser ruthenus L. during the previtellogenesis.
Fig. 6. — “I'he nucleus shape changes. Mitochondria are grouped near (he nu-

clear membrane. 17,100,

Fig. 7. — The ooplasm  continues lo be slightly differentialed. The nuclear
membrane has numercus pores. Annulate lamellae are present in the peri-
nuelear ooplasm, 10,150,



Plate IV, Oocyte of Gobius al lhe end of the previtellogenic and the beginning of the

vitellogenic periods.

Fig. 8. - Annulale lamellae in Lhe ooplasm. One remarks Lhe regular  disposition of

laneellae and of the annuli. > 13,100,

Fig. 9. — Gicvp of the annulate Tamellae. Transversal seclions.

7,000.

;
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mecies. Species were found, such as the rabbit and the guinea-pig [7],
‘30], which practically lack noradrenaline ; in other species, the noradre-
;aline amount reaches considerable values. The same is true for b}l‘ds
wnd reptiles. The differences in the relative proportion of the two amines
yere tentatively explained by the behaviour of the animals, the aggres-
iive ones containing larger amounts of noradrenhline [15]. Ghosh and
Shosh suggest a relation between the relative proportion of the two ca-
iecholamines and the phylogenetic evolution, based upon the fact that
lepresentatives of the genera Anas and Gallus (as primitive ones) synthe-
size mainly noradrenaline, while the Passeriformes (as a more recent
yroup) display a higher percentage of adrenaline [14]. Our data do not
support either of the above hypotheses. Phalacrocorax carbo is a carni-
vorous, predatory species and phylogenetically, a primitive one. Accord-
mg to both hypotheses, noradrenaline is expected to be the predominant
ymine in the adrenal glands of the cormorants, but the highest values
ecorded by us range between 28 and 31 p.c. In spite of the broad indivi-
Jual variation indicated by our data, in no case noradrenaline was the
preponderant amine.

' A very exciting point related to the chromaffin cells is the ability
to synthesize both catecholamines in the adrenal gland of vertebrates.
The question arose whether there are two types of chromaffin cells with
distinet morphological and biochemical features, sometimes with loca-
bional specificity, each of which secretes a particular amine, or whether
there is a single type of chromaffin cells, able to synthesize both amines
ascribable to different morphological appearances, corresponding to suc-
eessive phases within a secretory cycle? The observations indicating a
precise location of the cells with adrenaline or noradrenaline in different
Earts of the gland in mammals [7], [19], [37], [38], [42], as well as in
irds [1], [31], [35] and reptiles [2], [4], [10]—[13], [21] seem to sup-
port the former opinion. Picard Vitry et al. claim that the cells with
adrenaline (hyalochromic) and those with noradrenaline (ragiochromic)
are two morphologically distinet aspects of chromaffin cells, correspond-
Ing to differént stages of the secretory cyele [6], [27]—[29], [39]—[41].
The above assumption is based upon the occurrence of cells with inter-
mediate features between hyalochromic and ragiochromic cells, which
were not mentioned so far by most investigators, but which were clearly
demonstrated by us in the chromaffin tissue of Phalacrocoraz carbo with
& considerable frequency (20 — 30 p.c.). If the occurrence of intermediate
cells is kept in mind in relation with the mechanism of adrenaline bio-
synthesis, namely with its terminal phase (i.e. methylation of noradre-
naline), the conclusion that the cells with adrenaline and those with
poradrenaline are two phases of the same secretory cycle seems reasonable.
A further support to the above assumption is provided by the conclusion
of Wurtman et al., namely that all the chromaffin cells are potentially
able to transform noradrenaline in adrenaline, but only under certain
conditions [44]. However, we do not agree with Cotte et al., which simply
consider noradrenaline only as a precursor of adrenaline [6]. Since in
many species the noradrenaline amount is a considerable part of the total

, pnine content, sinee it was found in the effluent adrenal blood under

normal conditions, and since during the early developmental stag s nora-
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adrenaline is the only amine detectable in the adrenal gland, noradreny. Prcano D., Guausost G, Vi G, 1993, G-I Soe. Biot, 147, 450 = 462

line should be considered as a g:nuine hormone required for the normé& PICARD D{éﬁlexch."BioL,’75', 34, 453 — 496. ’

functioning ¢f the organism. B orcon R., 1064, Arch, Anat. Micr. Morph. exp., 53, 4, 343 — 336.

1. Ray L, Guoss A., 1961, Acta histochem., 11, 1 — 4.

o Rorrr J., 1968, Ann. Endocrinol, 29, 3, 277 — 300.

{ N : rr1 J., Jost A., REDON A,, 1966, C. R. Acad. Sci, D, 263, 1992.
CONCLUSIONS 3 IS:{;)ERIDAN M. N, Bert W. D., Hartman F. A., 1963, Acta anat., Suisse, 53, 55 — 65.
;5' singa D., Ray T., GHosH A., 1959, Nucleus, 2, 2, 171 — 178,
i6: SivaraM S., 1965, Can. J. Zool, 43, 6, 1021 — 1031.
1. The adrenal gland in Phalacrocorax carbo is built up accordiyy, Smoruicn A., 1967, Endokrinologie, 52, 1—g, 110 — 119.
to the general pattern described in birds, except for several peculiaritig8. = — 1967, 2 Mikroskop. Anat. Forsch, 7, 7, 73 — 89.

such as the ratio between interrenal and chromaffin tissues, which {- V'™ G'1’92;264}\1-31nn}xn§§t%?cl:]'Ixigr’psug; 56 1, 31 — 42.
higher than in other species, the location of chromaffin tissue mainly i'f.?' vy G., CotTE C., Cuav Huu H., Crampost G., 1964, C. R. Soc. Biol, 5, 1109.
the central part of the gland and less in the peripheral zone. 12. Woop J. G., 1963, Amer. J. Anat., 112, 3, 285.
2. The chromaffin cells in the adrenal gland of Phalacrocorax corj3. Wurtman R. J., 1966, Endocrinology, 79, 608 — 614.N o15. 3103 870 — 880
may be divided into three classes : adrenaline-containing cells, noradpf: WURTMAN § ' ;’égf":ﬁ;‘f DR‘;'C’ ?i‘;’“i”gg; _J'2’53)967’ atare, B3, 2105 o
naline-containing cells and intermediate cells, containing both cateche? Y™ * =7 ' T '
amines. ,
3. Though large individual variations occur as to the relative amour Received Decembre 15, 1972
of the two catecholamines, adrenaline appears as the preponderant amin

in the adrenal gland of Phalacrocorax carbo. The Institule of Biological Sciences
4. No sex-related peculiarity was found as to the morphology ¢ . D;zpc;l;tmentlo_flAImrlnal ?forghologyw
chromaffin cells and the distribution of adrenaline and noradrenalin Bucharest 17, Splaiul Independenfe. nr. 295

within the gland.
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DER EINFLUS DES THYROXINS (T,), THIOURAZILS (Tu)
UND DES TSH AUF DIE GEWEBEATMUNG
DES KARPFENS

VON

MARTA GABOS, E. A. PORA, CARMEN ANDREA-POPU
und HERTA FLATZ

The effect of thyroxine (T,), TSI and thiouracyl (Tu) treatment on the oxygen
consumption of the white muscle (WM), red muscle (RM), liver (L) and kidney
(K) was followed in carp.

T,-acute induces a significant decrease of oxygen consumption while the chronical
treatiment leads to a significant increase in all of the investigated tissues, excep-
ting the K. The TSH f)roduces an increase of the oxygen consumption only in
RM, in the 3-days variant, while in that at 6-days wvariant it elicites a highly
significant increase in WM, RM and K. Tu-acute had no effect upon this para-
meter and at the same time thie chronical treatment determines a significant rise
of the oxygen consumption in WM, RM and L, without modification in K.

' Es ist bekannt, dafl die Schilddrise in der hormonellen Kontrolle
les Sauerstoffverbrauches des Korpers eine Hauptrolle spielt. Die bio-
hemischen Beweise der experimentellen Befunde zeigen den Einflull
ler Schilddriisein der Regelung der Oxydations- und Atmungsprozesse.
Der Wirkungsmechanismus ist noch ungekldrt. In dieser Hinsicht sind

nehrere Hypothesen aufgestellt worden. [12 — 15], [18], [19].

Der wirmebildende EinfluB der Schilddriise ist bei den Warmblii-
ern allgemein anerkannt [13], [14], [23], [26]. Dieser Einflufl ist bei
len Kaltbliitern schwer oder unméglich zu beweisen. Wie Matty [16]
iInd Hoar [10] behaupten, ist die Kontrolle des Atmungsstoffwechsels
vei Kaltbliitern nicht vom Thyroxin abhingig. Das Eingreifen der Schild-
Iriise in die Gewebeatmung ist bei den Fischen noch ungeniigend erforscht.
?ie, bis nun, bei verschiedenen Arten erziehlten experimentellen Befunde
ind zum Teil widerspriichlich [1], [3], [7—10], [16], [17]. Von diesen

ﬁEV. ROUM. BIOL. — ZOOLOGIR, TOME 18, NO 8, p. 211 — 216, BUCARLST, 1973
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Voraussetzungen ausgehend, v.rfolgten wir den Sauerstoffverbrauch W . Tabelle Nr. 1
schiedener Gewebe, sowie die nach Behandlung mit T4, Tu und TSH af' snderungen des Sauerstofiverbrauches des \\'eigen Musll(t_‘ls (“l“)T‘ rotend ‘Tléllslkg'ls (bmil)mclllc;a Leber (L) und der
tretenden Verdnderungen des Sauerstoffverbrauches beim Kaipfer, | Nicro (1) als Folgo einer Thyroxin- () Thiourosll(Th) und TS-Verabrelehone

£ ! ! :
: Erfolgte WM RM ! L N
Behandlung i :
MATERIAL UND METHODEN -
: X 96,6 253,2 1736+ 553,1
Die Versuche wurden an zweijihrigen Karpfen ausgefiihrt, die in mit FriSChWa{bntrollen +Es | 8,1 14,8 1%,0 i 22’5
«durschstromten Becken ohne Nahrung gehalten wurden. Die Tiere wurden in 7 Versug n 123, _ 13 !
. . ] —
gruppen eingeteilt : ; X 101,2 176,0 127,9 649,5
1. Kontrollgruppe mit Schriever-Serum injiziert i _akut + Es 4,9 26,0 24,5 35,7
Behandlung mit T; (L-tiroxine sodium Salz Serva) g g (i <g 02 i | 6_
2. akut-0,24 mg/kg Koérpergewicht ! - |
¢ X 510,7
3. chronisch — 0,96 mg/kg Koérpergewicht im Laufe von 7 Tagen verabreicht (0,24 mgjg j;l)gs 1(15;’2 ?gg? 228’; 32.3
«den 1-ten Tag und je 0,12 mg/kg 6 Tage lang) i Hronisch y 5, 7, M 1 6
3 —chr i
Behandlung mit Tu (2-Thiouracylum puriss, SERVA) Iy P { < 0,001 < 0,01 <0,02 | -
: |
4. akut — 3 mg/kg Korpergewicht X 112,7 242,6 i 146,0 465,7
5. chronisch — 9 mg/kg Kérpergewicht im Laufe von 7 Tagen verabreicht (3 mgf +Es 16,3 42'3 1’57)’3 2';’3
-den 1-ten Tag und je Img/g 6 Tage lang). gu—akut g 6_ . ° .
Behandlung mit TSH (Thyreotrophinuin ¢ gland. pituit, Iyophilisat AMBINON) i | |
. ; X i : : 37,0 515,0
6. 1 I. E./kg Korpergewicht — 3 Tage vor dem Télen der Tiere verabreicht ; :I:gs 11?,’19 i gﬁg,g 2117,6 ‘)21’,5
7. 1 LE./kg Korpergewicht — 6 Tage vor dem Téten der Tiere verabreicht gu—chronisch n i 7 10 10 5
,01 =
Alle zu injizierenden Substanzen wurden in Schriever-Serum [20] gelost. Die Ver:g P i <0,01 <001 <0
reichung der oben angegebenen Dosen erfolgte intramuskulir., Die Tiere wurden 24 Stundf;f X 119,0 341,2 ! 198,8 559,4
mach der letzten Injektion getitet (Gruppe 1—5). ¥ TSH +Es 22,5 27,9 11,1 355),3
; 5 5
Die Bestimmungen wurden mit Hilfe des Warburg-Apparats [11] durchgefiihrt '\\'og 3 Tage g : l <8 02 _ —
«der Sauerstoffverbrauch folgender Gewebe (200 mg/Tiegel) bestimmt wurde : weiller Musl
(WM), roter Muskel (RM), Leber (L) und Niere (N). Als Inkubationsmedium diente Schricvi X 109,3 257,0 l 229,3 495,5
Serum, pH 7,4 (3 ml/Tiegel). Um sicher zu gehen, dafl das Schriever-Serum zusammen mit d TSH +Es ,17‘0 18’0 ! }é,g ?(2)’?
:gewebeeigenen Substratum fiir eine optimale Atmung ausreichend ist, wurde in einigen expe; 6 Tage I]; <0,02 <0,001 — i <0,001
mentellen Varianten dem Inkubationsmedium Natriumpiruvat beigegeben. Da keine Verd
‘derungen des Sauerstoffverbrauches verzeichnet wurden, hat man schlufgefolgert, daB &ontrollen X 72,1 180,0 215,4 404,38
gewebeeigene Substrat fiir eine normale Atmung der Gewebe hinreichend ist. Die Temperafir TSH +Es 3’7 13’6 1?’7 18’9
«d2s Wasserbades war auf 21-+1°C geregelt. Der Sauerstoffverbrauch wurde eine Stunde I 6 Tage n
verfolgt, die Ablesungen von 10 zu 10 Minuten vorgenommen. Die Ergebnisse wurden in m . . 1 ht G be
‘O,/g/h Frischgewebe ausgedritckt und statistisch gewertet. chen Anstleg des Sauerstoffwechsels in allen untersuchten eweben

it Ausnahme der Niere.

Durch Behandlunz mit TSH ist nach 3 Tazen ein statistisch wesent-
cher Anstieg des Sauerstoffverbrauchs im RM zu verzzichnen. Die
ehandlung mit TSH 6 Tage vor dem Toten der Tiere, hingegen, bawirkt

Tabelle nr. 1 gibt die Kennwerte der Gewebeatmung an, nafnen Anstiey des Sauerstoffverbrauches, aufler im roten und weilen
Behandlung mit T,, TSH und Tu. uskel, auch in der Niere.

Die Befunde zeiaen bedeutende Unterschiede zwischen den beidq  Die einmalige Tu-Verabreichuns verursacht keine statistisch we-

ERGEBNISSE

Behandlungsvarianten — akut und chronisch. Die einmalige Gabe vipntliche Verinderung, die Kennwerte zeigen jedoch einen gewissen Abfall

Thyroxin bewirkt einen statistisch wesentlichen Abfall des Sauerstofes Sauerstoffverbrauches, mit Ausnahme des WM. Die chronische Tu-
verbrauchs im RM und einen bedeutenden Abfall in der I, wihrend dpehandlung bedingt einen wesentlichen Ansticg des Sauerstoffverbrau-
Sauerstoffverbrauch der anderen Gewebe unverindert bleibt. Die chifhes im WM, RM sowie in der Leber, 4ndert aber den Sauerstoffverbrauch
nische Thyroxinbehandlung hingegen, filhrt zu einem statistisch wesenjer Niere nicht.
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Gorbman [7], Fontaine [5] und andere haben bei Fisc}‘len_ das Vor-
ndensein des TSH und sein Kingreifen in die Regelung der bchﬂ_ddrus_en-
Ve ktion nachgewiesen. Fontaine weist daranf hin, daf das Eingreifen
des Sauerstoﬁvs TSH der Saugetiere nicht mit dem der Hypophysenextrakte der
‘nocher fische verglichen werden kann. Auf Fische hat das TSH. der
‘g.ugatiere einen ahnlichen Eirflufl wie die Hypophysenextrakte der
hochenfische, hingegen scheinen die Hypophysenextrakte der Knochen-
%?;he keinen Ei flull auf Sdugetiere zu haben. Der _ Wirkungsgrad
ls TSH ist von der Menge und der Wirkungsdauer abhéngig. Die Ver-
Anhand dieser Ergebnisse kann man behaupten, daB das Thyl'oi%gung des Sauerstoffverbrauches beim Karpfen ergab, daf diese Kenn-

Im allgemeinen weist die Niere eine groBe Stabilitat gegeniy;
Behandlungen auf. Rinzig das TSH bedingt, 6 Tage nach der
reichung, in der Niere einen wesentlichen Anstieg
rauches.

DISKUSSION UND SCHLUBFOLGERUNGEN

im Faile einer chronischen Behandlung die Atmung fordert, ein Einflhpte orst 6 Tage nach der TSH-Verabrelch}mg eine signifikante Zunahme
der dem bei hoheren Wierbeltieren beschriebenen Effekt gleichzusetirzeichnen [6]. Die Tatsache, dall das TSH 3 Tage ngch der Verab’rel-
ist [4], [13], [14], [23], [26]. Die einmalige T,-Verabreichung bedijung nur im RM zu einem wesentlichen Anstieg des Sauersjtoffve{blau-
einen entgegengesetzten Effekt welcher von der Art des untersuchten §es fiihrt, konnte anf eine unzuldngliche Wirkungsdauer dieses Stoffes
webes abhéngig ist. So wird im RM und in der L durch die einmaj iickgefithrt werden. 6 Taeg nach der Verabreichung des TSH ist in

st allen untersuchten Geweben ein signifikanter Anstieg des Sauerstoff-

; arbr es zu verzeichnen.
A wH ' #H ! ‘ } i | ferblaéllllcbhstanzen wie Thiourazil und Thioharnstoff hemmen die Syn-
o | ; ‘ okt ! fese der Schilddriiserhormone. Thiede [22] hat die Tat;sac‘he hervorge-
> ' ! ' 1 oben, daB der Thiobarnstoff bei den Knochenfischen die Schilddriisen-
n] P | | { Dchromiseh nktion nicht vollsténdig zu unterbinden vermag, selbst bei sehr groBen
1 i : ' ' osen urd selbst nach 14-tégiger Behandlung sondert die Schilddriise
0] i gl . N I 1 och kleine Thyroxinmengen ab. Wir haben nach akuter und chroni-
40 } : 5 1 ¥ i | her Thiourazil Behardlung beim Karpfen keine wesentliche Yelan-
' Z 1 % } o brung des Sauerstoffverbrauches verzeichnet [6]. In der vorliegenden
1 } [ [ | irbeit haben wir einen Arnstieg des Sauerstoffverbrauches nach chroni-
20 l 1 g l' ! ther Tu-Behandlung, beobachtet.] b Taylor [21] und A
' ' Zu #hnlichen Ergebnissen gelangten aue aylor und Auer-
" ( “ I | ‘—% i ’—I _% I 4 gch [1] durch Behandlung mit Thioharnstoff. Sie weisen auf eine unter-
K E ; : Z] 1" Fhiedliche Wirkung, in Abhingigkeit von der Behandlungsdauer, hin.
70 : | L | Uﬁ f ie Untersuchungen Auerbachs (1), den Sauerstoffverbrauch des Muskel-
20} } ' 1 ) ! gwebes von Xiphophorus helleri betreffend ergaben, dafl bei Fischen die
_ ! } | | Tage mit Thioha{nsﬂogf 1()16113512(1%1'5 W;)lr}(}enddlir Sguer%%fxz:abregwh
30 , o v . ] Time
| ¥ I l i m 189, ansteigt, jedoch bei den age behandelten eine 129, Abna
% ' ! ! ' ifweist. Es kan also schluligefolgert werden, daf3 der Anstieg des Sauer-
’ e T 735%7 LR Q/?f B ff’}’z BT ?fﬁ’,— offverbrauches in unseren experimentellen Verhéltnissen auf eine unzu-

ingliche Wirkungsdauer dieser Substanzen zuriickzufiihren ist.
Abbildung. nr. 1. Prozentuelle Verdnderungen des Sauerstoffverbrauches den Komn- Zuasammenfassend kann gesagb werden :
trollen gegeniiber im weiBen Muskel (WM), roten Muskel (RM), Leber (I.) und Niere |

(N), nach einer akuten und chronischen Thyroxyn (T,), Thiourazil (Tu) Behandlung §a. 1. Nur dle chr OI‘HSC}}e Bahandlung D}It Thyroxin fihrt zu einer SIE
und einer einmaligen TSH-Gabe (3 und 6 Tage). flka’nten‘Stelge}‘l}ng delﬂ Gewebeatmung. . . .
2. Die spezifische Wirkung des TSH kann nur bei seiner Verabrei-
hung 6 Tage vor den Bestimmungen beobachtet werden.
3. Thiourazil bewirkt einen dem Thyroxin dhnlichen Effekt, wel-
er auf die ungeniigende Wirkungsdauer dieser Substanz zuriickzu-
ihren ist.

T,- Gabe ein Abfall des Sauerstoffverbrauches bewirkt, im WM hingeg
werden keine Verdnderungen verzeichnet. Diese Resultate sind im Bi
klang mit der von Braekkan [2] aufgestellten Hypothese, sowie
den von Wittenberger [24], [25] durchgefiihrten Untersuchungen bezi
lich der metabolischen Unterschiede zwischen dem WM und RM,
auch den Ahnlichkeiten zwischen RM und I. vergleichbare Resulta

erzielt T&y]Ol‘ (21) bei Tritururs torosus durch Schﬂddriisenimplantatiﬂ - AuerBacH M., 1957, Zeils. fiic Fisch. und deren Hilfswiss. 6, N.F. 8, 605—620.

. .. . . ¢ BRAEKkAN O. R., 1956, Nature (Lond.), 178, 747--748.
Der Sauerstoffverbrauch fillt zuerst ab, um erst nach einiger Zeit ein§ CuamBERs H. A., 1953, Bull. Bingglam. ())ceanogr. Collection, 14, 2, 69-—94.
Anstieg aufzuweisen.
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I’ACTIVITE DE LA PYROPHOSPHATASE ET DE LA

 WUCLEOTIDE-PYROPHOSPHATASE {DU FOIE DES
LOCHES D’ETANG (MISGURNUS FOSSILIS L.)

z AUX TEMPERATURES BASSES
; PAR
RADU MESTER, STELIAN NICULESCU

et DRAGOS SCRIPCARIU

Dans les extraits proléiques totaux du foie des loches d’étang adaptées au
froid (0°— 4-1°C) et aux températures élevées (22°C), on a déterminé P'activité
de la pyrophosphatase et de la nucléotide-pyrophosphatase. L.a pyrophosphatase
présente une activité plus élevée chez les poissons adaptés au froid. La nucléo-
tide-pyrophosphatase emploie mieux I'UTP, 'ATP et PADP comme substrat,
quand Y'enzyme a été obtenu des poissons adaptés au froid. On suppose que
Padaptation & la température basse induit la formation d’un état plus actif au
point de vue catalytique de I’enzyme.

La pyrophosphate-phosphohydrolase et la nucléotide pyrophosphate-
hosphohydrolase peuvent contribuer a la libération de 1’énergie néces-
ire aux processus métaboliques cellulaires, tant du pyrophosphate que
autres di- et trinucléotides. Bien qu’assez intensément étudiées chez
Fs plantes [3] [14], les microorganismes [7] [12] et lesanimaux [1][6]
3], leur rdle physiologique est trés peu connu., De plus, ces enzymes

nt trés peu connus chez les poissons. Krishnan et Appaji [8] ont étudié

e nucléotide-pyrophosphatase qui hydrolyse le FAD, le pyrophosphate
" d’autres trinucléotides du foie de poisson Walago attu.

Des recherches récentes ont mis en évidence le fait que les prépa-
itions enzymatiques purifiées de pyrophosphatase ont des activités nu-
.Eéotlde pyrophosphatasiques [1] [6]. Ces données suggerent qu’il est

sez difficile de séparer lactivité pyrophosphatasique de celle nucléo-
de-pyrophosphatasique [2], [5], [14].

L’adaptation des poissons & des températures basses conduit & une

minution de Pactivité des enzymes glycolytiques [10] [11]. Dans ce

LV, ROUAML BIOL. ~ ZOOLOQIE, TOME 18, N0 3, p. 217 —~ 220, BUCARKST, 1973
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sens, la capacité de syntheése de PATP au moyen de la glycolyse ang e .

robie et aérobie est réduite. La question qui se pose est: &u peuvy En comparant l’actlw‘te doe la n%eléotlde-pyrophosphatase‘a,. par la

trouver les poissons adaptés & des températures basses, ’énergie nécessyfjétermination de Penzyme & 22°C et 0°C, on constate des mofilflcatlons

a Dentretien des processus métaboliques cellulaires? Yo Pactivité enzymatique (fig. 1). On remarque, dans: ce cas également,
Dans ce sens, il nous a semblé intéressant d’étudier P’activité Pygles différences en fonction de la températu_re; fle d,etel_'m.n}amon,,de' la

phosphatasique et nucléotide-pyrophosphatasique des extraits tissulajhrovenance de l'enzyme et du substrat utilisé., L’activité nucléotide-

hépatiques des loches d’étang adaptées aux températures basses (0°—1

et élevées (22°C). i

4
MATERIEL ET METHODES i 77 po‘/'asons adap/e':s aux fer‘npé/'a/ures Elevées (22°C)
: » poissons  adaples au froid (9°C}
Les loches d’étang ont été réparties en deux lots (8—10 exemplaires) ct adaptées g '
le laboratoire & la température de 0°—1°C, et respectivement 22°C, pendant 45 jours. Pendag
tout le temps d’acclimatation, les deux lots n’ont pas regu de la nourriture. Les foisg
furent sacrifiés 45 jours aprés ’adaptation et les tissus hépatiques prélevés. Le foie a
homogénéisé au moyen d’un homogénéisateur en verre (modéle Potter), en eau distillée,
proportion de 1/10 (g/v). Les extraits protéiques ont été centrifugés & 10 000 x g, pendj
15 min et les supernatants obtenus ont été utilisés pour les déterminations ultérieures.
L’activité pyrophosphatasique de ’homogénat a 6té déterminée en mesurant Port]
phosphate libéré par I'enzyme, selon la méthode de Fiske et Subbarow [1]. Le milicu d
cubation (5 ml) était le suivant : 2,5 ml tampon Tris HCI 0,01 M, pH 7,0, 1,0 ml MgCl, 0,0
0,5 ml extrait enzymatique (dilué cinq fois avec du tampon Tris HCI 0,01 M), 1,0 m! subst§’
(pyrophosphate, UTP, ATP et ADP préparés en tampon Tris HC] 0,01 M, pH 7,0). Les &
terminations ont été effectuées & 22°C et respectivement 0°C, pendant 15 min. La réact}
€tait stoppée par addition de TCA 10%. L’orthophosphate libéré in vitro a été déterminé df
le milieu d’incubation aprés filtration. Pour chaque échantillon on a effectué des épreug
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témoins qui étaient stoppées avec du TCA 10%, immédiatement aprés 'addition de Vext Fig. 1. — Les valeurs moyennes de Dactivité pyrophosphatasique (PP;) et nucléotide-pyro-

enzymatique. phosphatasique (UTP, ATP, ADP) des extraits totaux du foie de loches d’étang, adaptées

. ; températures différentes. 22° et 0° représentent les températures de détermination
Les protéines ont été déterminées par la méthode de Lowry et collab. [9], en employy deux temp ! de l’enzylgle in vitro. P rmatio

du sérum albumine bovine comme étalon.
Les résultats sont exprimés en pg P; par mg protéine/15 min.
pyrophosphatasique des extraits protéiques totaux du foie est plus intense
) ’ Lhez les poissons adaptés au froid. On a enregistré les valeurs moyennes
RESULTATS ET DISCUSSION suivantes: 10 pg P, (22°C), 5,9 pg P(0°C) chez les poissons adaptés aux
gempératures élevées et 53 pg P;(22°C), 13,6 pg P;(0°C) chez les poissons
L’activité enzymatique pyrophosphate-phosphohydrolasique des dudaptés au froid, quand on emploie PUTP comme substrat; 3,6 ug P,
traits bruts du foie de loches d’étang, adaptées au froid (0°C) et aux te{22°C), 0,6 pug P;(0°C) et respectivement 6,4 pg P;(22°C), 1,3 pg P, (0°C),
pératures élevées (22°C) a été déterminée o deux températures différentfuand on emploie PATP comme substrat; 0,9 pg P, (22°C), 0,6 ug P,(0°C)
correspondant a la température & laquelle les animaux ont été adap@t respectivement 16,4 pg P, (22°C), 11 pg P,(0°C), quand on emploie PADP
(fig. 1). En comparant Dactivité de I’enzyme des poissons adaptés gomme substrat.
froid et & la chaleur, on n’observe pas de modifications importantes Les résultats obtenus suggérent que chez les loches d’étang, ’accli-
les déterminations ont été effectuées a la température de leur adaptatinatation au froid induit des modifications importantes de 1’activité pyro-
(12,9 pg P;/mg/15 min pour les poissons adaptés a 22°C et 11 pg P;/mg/15 njphosphatasique et nucléotide-pyrophosphatasique. Ceci pourrait étre ex-
pour les poissons adaptés a 0°C). Par la détermination de Yenzyjpliqué par le fait que la température basse induirait une modification de
4 une température donnée on constate des différences appréciables dfla conformation des enzymes, provoquant la formation d’un état plus
Pactivité enzymatique, fort élevées pour Ienzyme obtenu des poissd@ctif au point de vue catalytique qui faciliterait I’'augmentation de Daf-
adaptés au froid (colonnes hachurées) : 11 ug P,/mg/15 min par rapporfinité de la pyrophosphatase envers les pyrophosphates et de la nucléo-
1,2 ug P,/mg/15 min a 0°C et 49,2 pg P,/mg/15 min par rapport & 12,9 fide-pyrophosphatase envers les trinucléotides. Le fait que la nucléotide-

Py/mg[i5 min a 22°C. pyrophosphatase peuthydrolyser des di- et trinucléotides est bien connu

- ¢, 2810
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pour divers enzymes purifiés, de différentes sources biologiques
[14—16].

Ainsi que l'on sait, les
bies ont une activité diminué
qui présume une capacité réd
ditions, d’autr

sont forcées. Dans ce sens,

phatase utilisent, dans la
et d’autres nucléotides accessibles, pr
énergie cellulaire supplémentaire. On
ces’ substrats se dégagent appr
phate),

S Uk W

67, 47.
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265.
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enzymes glycolytiques anaérobies et ag
e a des températures basses [107,
uite de la synthése de PATP. Dang
es voies métaboliques de production d’énergie celluly;
la pyrophosphatase et lanu
mesure de leur
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HE TREATMENT OF TUBIFEX EGGS WITH
MAGNETIC FIELD

BY

RODERICH BRANDSCH

e_xpoﬁire of Tubifex eggs Lo an inhomogeneous, localized magnetic field
sity 16,000 G, gradient 8 kgG/mm), the embryogenesis of these eggs st(?ps
1fferenf points of develepment, according te the duration of treatment with
i cfield. The stage at which embryogenesis is stepped depends also on whether
treatment with magnetic field is performed Dbefore or after the first mi-
ivision of the eggs. An analysis of the occurrence of lethal mutations and
rm.al worms in the I'1 and 2 generation of worms proceeded from eggs
{éd 5 min. with magnetic field shows no genetic modifications as against con-

previous paper [3] regarding the action of a homogenequg and
geneous magnetic field (MEF) upon the first cleavage divisions
- eggs, we were able to show that an inhomogeneous MEF of a
radient (at least 2 kG/mm) produces serious  disorders in the
~of these divisions. Depending on the size of the gradient,
on and time of application of the treatment along the cell cycle,
ned response may vary between total block of cell division and

continuation and completion of these data, in the present
ried to establish the consequences of different durations of
v eggs treatment with MF on embryogenesis and on the follow-
itions of worms obtained from treated eggs. The results show
Sing perturbation of development with the decreasing duration
ent. The sensitivity of the eggs to the treatment with MF, how-
d thus the stage obtained in embryogenesis, depend also to a
1t on whether the treatment was performed during the period
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before the first mitotic division (1MD) or after the 1MD. But, on the ot}

hand, a duration of treatment which permits a complete embryogenel
(6 min.), giving rise to worms able of reproduction, shows no genef
effect in the following generations, as indicated by the occurrence of let

DEVELOPMENT OF TUBIFEX EGGS IN MF 2923

With the reduction of exposure to the magnetic field there is an
easingly better development. Two hours of treatment stop the embryo-
ig either at a stage represented by an unorganized mass of cells or
vt when the embryos reach gastrulation. After 30 min. of treatment
reach gastrulation and only a 5 min. treatment allows a complete

; . g 3 T
mutations, and abnormal worms. embryogenesis with the formation of viable worms, capable of reproduc-

MATERIAL AND METHODS
worms|
Treatment and breeding of the eggs, freed of their cocoons, were performed in phy
logical solution after Lehmann [7]. In order to eliminate the influence on development
to the procedure of eliberating the eggs of their cocoons and breeding them in phy‘ _ Graphic representation of
logical solution, untreated eggs freed of their cocoons were bred in parallel in physiolo e relation between duration of treat- gastrulation-
solution. Table 1 compares the number of normal worms obtained from untreated eggs yin ent 'gnd stageni‘:ﬁghed in develop-
Table 1 @
e . ammy vnoil e o, b el oo s L CI87l B it ity tonice wgl il P
‘ ¢ 5 0 60 20 180 240 300min.

logical solution

Eggs Worms Total ‘tion. That means that the disorders produced within the egg through the
‘application of an inhomogeneous MF are increasing with the time the

Control o % s gradient of the magnetic field is permitted to act upon them.
2 el - But the stage reached in embryogenesis depends to a great extent
Treated 18 6 24 ‘also on which stage, namely before or after the 1MD, the treatment is
iy performed. The results of a 20 min. treatment applied before or after the
Total 3¢ 12 2 first mitotic division are shown in table 2. When applied before the 1MD,

¥ = 1,28 p = insignificant ]
Table 2
Relation between development and the t of the applicati of

those of norm:l worms obtained from eggs after a 5 min. treatment, both of them after bre
ing in physiological solution. According to the y2-test there is no significant difference
tween the two groups. In order to find out the different sensitivity of the early cleavage sta
to the treatment with MF, eggs were treated 20 min. either during the period before the 1_' g

treatment (20 min. inhomogeneous MF)

Before 1 MD ( After 1 MD Total
|

or during the period after the 1MD.

‘Worms capable of reproduction obtained from treated eggs were left to multiply betw: Gastrulation 21 [ 1 22
themselves. Eggs and worms obtained from this parent generation were considered the' ‘
generation. The percentage of lethal mutations was established on the ground of the nu Abnormal worms 1 12 13
of undeveloped eggs and embryos stopped at a certain stage of development within a cocg Total 29 ‘ 13 35
The same percentage was established for the 2 generation. At the same time the num
x2 = 27.8 p < 0.01

of normally and abnormally developed worms was established for hoth generations. ;

The treatment of the eggs was performed with an electromagnet described in a previ
paper [3], which gives rise to a strong localized, inhomogeneous MF, with a gradient of app {
mately 8k G/mm. With this, MF eggs were treated 5 hours, 2 hours, 30 min. and 5
respectively, the treatment beginning before the 1MD.

treatment causes the standstill of development at the gastrula-
ion stage. Embryos treated after the 1MD, however, form abnormal
vorms. Thus, the difference in sensitivity to the action of the MF between
¢ unicellular stage and the embryo formed of a few blastomers is consi-
erable. But the Tubifex egg being a typical representative of a spirally
leaving egg, the differentiation, during embryogenesis, of the different
: g plasmatic regions takes place already within the egg cell. This difer-

The relation between duration of treatment and stage reached dutientiation of the ooplasm in different morphogenetic regions, initiated
development is given in figure 1. After 5 hours of treatment the egg forlafter ferti]ization, becomes visible during the process of ooplasmatic

if not already blocked at the first division, only an unorganized mas

RESULTS AND DISCUSSION
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segregation [8], [15]. As we could establish when investigating the defg
mination of the position of the cleavage plan (unpublished data),
treatment with an inhomogeneous MF interferes even with this procg

ith regard to the genetic modifications followed up in the genera-
obtained by the multiplication of the worms resulted from eggs

d b min. with MF, there was

of ooplasmatic segregation. Before the onset of the first division the § an increased percentage of Table 3

paration of functionally different regions within the egg cell is almyg mutations nor an increased Percentage of eggs developed within a cocoon

completed [15]. Thus, the first cleavage plan separates two already or of worms with malformations Diferencs between conirol and F1 generation

ferentiated cells. The more reduced sensitivity of the bi-and tetracel le3), although Levengood [10], kv v

lar stages to the action of the MF may be explained probably by the fag ing = o very similar electro- il { e

that the differentiation within the egg cell has already taken place 000 fand with similar times of ex- B

this stage. An exposure to the inhomogeneous MF during the proces; o on Drosoplila melanogaster,

ooplasmatic segregation leads to the perturbation of differentiation ev od the occurrence of an increas- 66.6 100

from the beginning. Thus, it may be expected that the treatment wi umber of lethal mutations and 100 66.66

MF has a greater effect during the period comprised between fertilizg, creased number of flies with 138 108

tion and the 1 MD. On the other hand, one parameter which influencgigfapent malformations. Likewise on 75 55

the effect of the treatment, at least with inhomogeneous MF, seems ff j)hila melanogaster are reports 100 100

be the size of the cells exposed, namely the smaller the cell size, the smallgegther investigators [11] about 50 75

the biomagnetic effect induced (unpublished data). Thus, blastomer Jeeurrence of abnormal forms of 68 - gggé

should be less sensitive than the undivided egg cell. nd wings after treatment with 50 ; 16.66
The literature on biomagnetism comprises some data concerniffl, The lack of induction of modi- 100 ‘ 50

the action of MEF on embryogenesis. An inhibition of the developmerications in the genetic material in e i

of sea urchin eggs treated with an inhomogeneous MF of 8,800 G wpur case may be explained by the 50 5

observed by Perakis already in 1939 [13]. More recently, investigatishort period of treatment (5 min.). aE S

= P .05

‘at longer times of exposure
‘were no viable worms formed,

yere unable to investigate possible genetic modifications after longer
)ds of treatment. Thus, it is possible that longer exposures to MIF
uld induce, besides cytoplasmatic alterations, which represent the
cipal causes in the stopping of embryogenesis in the case of the spi-

y cleaving egg of Twbifex, also genetic modifications.

the action of a homogeneous MF of 140,000 Oe intensity on the cleavag
of Arbacie punctulata eggs, Beischer [2] was able to establish also an ink
biting action of the MF used. In opposition with the above observatiol
are a series of results regarding the action of variable electromagnet
fields of low intensity (300 Oe) on embryogenesis. Lazir et al. [6] repa
an increased percentage of hatched chickens after treatment of eggs wi
such MF of low intensity. These data confirm previous one reported hee
Jitariu et al. [4] on the embryogenesis of chickens after exposure to v
riable MF of low intensity. In this case, besides an increased percentag
of hatching, there was also a reduction up to 16 —26 hours of the develoj,
ment time, together with a total disappearance of malformations leadin:
to nonviable chickens. Neaga et al. [12] were able to show that a max
mum of the stimulating effect of the MF is obtained if the treatment
applied during the first periods of incubation, these phases being par
cularly sensitive to the action of the MF. A shortening of the larval perios
and an increase in the production of cocoons are reported also by Lu
et al. [10] following treatment of eggs and larvae of Bombywx mori witl
a MF of 3.5 Oe.
We believe that the differences between our results and the resul
obtained by the investigators working with variable MF of low intenstl
ties cannot be explained only by the differences in the reactivity to t
magnetic field of the different animal organisms used in the experimen
There is accumulating evidence within the biomagnetic literature regar
ing the different ways of action of static magnetic fields and variabl
MFE of low intensity [14], [1]. Therefore it is quite possible that the stat
magnetic fields of high intensity and strong gradients may have an
hibiting action on embryogenesis, whereas variable MF of low intens
may exert a stimulating action on the same process.
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ELECTROMAGNETIQUES CONSTITUENT-ILS
N FACTEUR ECOLOGIQUE?

PAR

TARIU, O. R. SCHNELLER-PAVELESCU
et R. K. BRANDSCH

scuss on the basis of facts known so far the effects on living
electromagnetic fields, generated by electrical power stations,
and radiations of radio and T.V. relay-networks.

ccount that this form of energy is continuously increasing, that it
ense quanti"ties, it raises the problem whether this energy
'¥sent a new ecological factor, which must be deeply studied, in order
le to anticipate its effects.

‘uellement dans la vie de l’homme a comme but de le
itre de la nature.

ées par un standard toujours croissant et par les exi-
ation et de la culture dans les conditions d’une égalité
lspa,ntlon de toute discrimination.

oncerne I’énergie, elle devient le facteur décisif de 1’évo-
‘humaine. A ce point de vue, ’homme a opté depuis
choisi I’énergie électrique, car elle peut facilement étre
’autres formes d’énergie, se transporte facilement par
1t étre utilisée dans n’importe quel domaine d’activité.

OLOGIE, TOME 18, NO 3, p. 227 —234, BUCAREST, 1073
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LES CHAMPS ELECTROMAGNETIQUES FACTEUR ECOLOGIQUE 229

La production d’énergie électrique a été largement modifice a Noj 5 tourée d’un rés , )
époque. En résumé, on peut dire que l'industrie productrice d'énergqugilpistorre sera ent (])Oulee}z ,gn‘lf,sgmllf de postes de réception — émission
alectrique remplace Putilisation des combustibles classiques par Iemp|f0 ’onstafn_mend (,Em )tal ’%5“1' surface de la plancte [2].
des combustibles nucléaires [5]. _ "'?"I{’Pmmonh e tant cje éments, sources et go_ndmtes nécessite la

Les combustibles classiques: le charbon, le pétrole et les gaz (y ioation dl; © a&l,lp de Iadlatlf()nS_ électromagnetiques de la terre et
turels) deviendront des matitres premitres pour 'industrie chimique, g 2, lapp?ll 1011‘, duntn(‘)uéf ez;u aCt?UI écologique auquel la. biosphere
sera 'un des plus grands consommateurs d’énergie électrique [15]. D28 encore pu s’adapter. Ce facteur devient de plus en plus important

Le rythme de ce changement, révolutionnaire & tous les poige rythme fie 01015_’8&11(130 ‘deﬁffc'o;ldulteg et le’u,r multiplication. Le pro-
de vue, 0’a ét6 connu par aucune autre mutation technique et 3’explig eviendra ,eincg%e pius {1 leile lorsque I'énergie méme sera trans-
par un facteur d’importance économique fondamentale : le pPrix, carfragse: ar Vm?,? oo .10n1mg1‘1? llque. Nous considérons dune grande im-
prix de Dénergie électrique d’origine nucléaire baisse continuellemey ance l'accé 313111011 an ?31[‘}”‘6 de croissance car les éléments de la
Cette baisse sera accélérée par le perfectionnement continu du proces Qre et' sux uogt les organismes supérieurs ne peuvent s’adapter que
de production, 3 ement et §1‘es lent‘gznen\t [1]. o ,

Quant & Dénergie hydrodlectrique, bien qu’elle soit bon marel INous c?nnalsso?s, glfflfze a la théorie du (;h;blllp électromagnétique,
puisquwelle ne consomme pas de combustible, est pourtant plafony aque clément de (“1011.‘(1 ant et que chaque ¢lément de charge produit
par le potentiel d’aménagement qui dépend des conditions hydrologiqu n voisinage immediat des ondes sphériques (1/r) qui se propagent
locales. ; tesse limitée (exp./-jkr). Ces ondes ont le caractére des ondes di-

Nous considérons que ce n'est pas le cas de citer ici encore d’auty DEn ‘etlparten g.d?’ certaines sources. Cest encore la théorie du champ
sources possibles de production de ’énergie parce que le rythme de crofg abliv les conc 13.0135 de ll?dm‘tlon,sa dans le voisinage de la source
sance des nécessités énergétiques sera si grand que toute source d’éng )'ﬁ‘l%shqg éa 15:’[ z(tlnce ( onae ¢'). On a constaté qua distance, la
gie, 4 rendement réduit et surtout & prix élevé, sera ¢liminée de la compen 4 Son 2% tr npfenjc fg ¢y Cgf icel%?i?lf\lepel}d de pet =" [17].
Tition industrielle [5]. et s oo ans 01n"{a1,19ns' Uénergic respectent les principes elassiques

La production d’énergie électrique sur le plan mondial ne "'% ;,__,gmo yna‘ll,l}lqlf?.‘ energic de I'univers reste la méme saufle fait
stre comparée dés maintenant qu’avec les deux grandes sources qui Aol unmlesngge ¢énergie potentielle (E) diminue, I’énergie cinétique
sent continuellement sur la biospheére : y »"ﬁ)geft outb o6 qulon o dib ci-dessus .

1) I’énergie solaire et & dos. q a ( 111 ci- erssu,s,’ on constate que la croissance de la

Jonergle 50 ot _ 516 des sources et des réseaux aura comme conséquence la croissance

2) lénergie géomagnétique, sur laquelle nous reviendrons. ‘ nsité des radiations pour chaque unité de volume. E 1) ion,

On constate done que la nouvelle méthode de produire I’énerg w-une croissance de l’énergie électr N6t €. m conelusion,
aura comme conséquence la construction des installations qui deviendr phére. 8 oragnetique qui agia sur
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que la nouvelle ére disposera de moyens techniques, ainsi que de I’énergie
nécessaire a exploration de linférieur de la planéte et aux mesures 3
Paide desquelles le calcul de la valeur exacte du champ magnétique ter-
restre deviendra possible. La comparaison souhaitée ne peut donec étre
faite faute de connaitre les parameétres du champ magnétique de la terre.

Il nous reste donc & faire la comparaison avee I’énergie solaire. Sald-
geanu affirme que, bien que la terre ne capte que la six milliardiéme partie
de Dénergie émise par le soleil, celle-ci représente pourtant 180 billions
kWh par an, ou 180.102 kWh par an [20]. Moyer D. Thomas affirme que
Pénergie solaire captée par la terre est 260 x 102! cal par an, c’est-a-
dire 302,286.10 '* kWh par an [19]. Pour rendre possible une évaluation
comparative donnons les chiffres prisentés & la VIII® conférence mondiale
d’énergie, qui a eu lieu & Bucarest en juillet 1971, Voild ces chiffres :

A la fin de I’année 1970 et au début de Pannée 1971 la puissance
totale installée de toutes les centrales énergétiques dépassait un milliard
kWh, la production annuelle étant de 5 trillions kWh. On prévoit pour
Pannée 2000 une production totale d’énergie de 30--32 trillions kWh.

Les centrales nucléaires atteindront en 1980 259%, de la production
mondiale d’énergie électrique et en 2000 509, de la production mondiale.
Apres Pannée 2000, la production par voie nucléaire d’énergie électrique
s’accélérera encore, si bien que, en 2050, la production d’énergie électri-
que sera uniquement thermonucléaire.

Avant de passer & la comparaison annoncée, on spécifie que D’éner-
gie solaire est presque dans sa totalité de énergie radiante car elle est
formée en majorité des photons auxquels s’ajoute un nombre varié de
particules dont 1’électron occupe une place importante. Cette remarque
veut insister sur le fait que la particule qui joue un réle important dans
Paction ainsi que dans l'interaction dans le cadre du champ électromag-
nétique est justement ce photon. I’énergie solaire est une énergie élec-
tromagnétique ; la terre capte une quantité immense d’énergie solaire.
Les immenses quantités d’énergie électrique qu’on produit actuellement
et qui augmentent toujours dans des installations trés complexes contien-
nent de nombreux éléments de charge et de courant qui constituent des
sources de radiation électromagnétique. Les éléments susmentionnés pro-
duisent les deux composantes du champ: électrique et magnétique;
nous voulons rappeler aussi que la composante magnétique a deux termes :
Pun représente le champ magnétique élémentaire dont la baisse a lieu
en proportion inverse du carré de la distance et le deuxiéme le champ
de Ponde électromagnétique et il baisse en proportion inverse de la dis-
tance; ainsi donc aux grandes distances, il restera prépondérant. On
admet aujourd’hui que I’émission des radiations a un mécanisme quan-
tique, quel que soit le phénoméne dans le cadre duquel on Pobserve. On
doit en méme temps considérer la composante magnétique de la radia-
tion comme une conséquence relativiste du champ électrique [12].

En employant les chiffres donnés & la Conférence mondiale d’éner-
gie déja mentionnée, on fera le rapport en kWh pour 1971, en utilisant le
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chiffre de Thomas Moyer, transformé en son équivalent en kWh. Ce
rapport est:

5.10'8 k'Wh/an
302,286.10' kWh/an

Le calcul nous donne le résultat: 1,65 x 10.

La production mondiale d’électricité pour I'année 1971 est done
de 16,56 fois plus grande que 1'énergie solaire re¢ue par toute la surface
du globe, c’est-a-dire 33.10-° kWh de I’énergie totale du soleil.

En considérant la production rappelée ci-dessus, il faut supposer
aussi des pertes :

— des pertes totales dans les installations ainsi que sur le trajet
des réseaux, sous diverses formes et qu’on considére comme étant de ’ordre
de grandeur 10-3:

— des pertes sous forme de radiation électromagnétique qu’on ap-
précie comme étant de lordre de grandeur 10-¢ des pertes totales.

Nous avons évalué ces pertes, en admettant, peut-étre un rende-
ment plus grand que celui existant. La perte d’énergie sous forme de ra-
diation serait donc delordre de grandeur = 5.10'2kWh. (est une énergie
trés grande, immense, considérée globalement, Si nous calculons la distribu-
tion du volume dans l'espace atmosphérique périterrestre évalué par
nous & la valeur de 5.10'° km3, nous obtenons le résultat que, sur un km?
se distribuent 102 ¥Wh par an.

Dans Pannée 2000, la distribution da volume de ’énergie atteindra
la valeur de 108 kWh/an/km?3, ce qui nous montre que le rythme de crois-
sance est suffisamment grand pour étre pris en considération. Les données
-exposées plus haut servent seulement & une orientation dans ce probléme.

Une interaction s’établira entre cette énergie et le champ propre

_des structures vivantes, le biochamp, notion créée par nous et sur laquelle

on a déja exposé un essai d’hypothése dans un article antérieur [7]. Notre
hypothése sur le biochamp part de quelques considérations physico-
chimiques aujourd’hui unanimement admises, quela matiére vivante ou

- Inerte est constituée de la méme espéce d’atomes; ’étude de I’atome a

montré que dans I'atome sont présentes les composantes primaires du

. champ électromagnétique. La relativité et la conception quantique ont
- aussi confirmé ces explications sur la base théorique. La molécule, & son

tour, a son champ propre, qui dépend directement de la structure spa-

- ‘tiale spécifique. Lie champ électromagnétique représente & son tour de
- DPénergie & deux composantes: la composante électrique qui représente

Dénergie potentielle et la composante magnétique qui représente 1’énergie
¢inétique. La microphysique et la quantification de ’énergie sont d’une
grande utilité pour la compréhension des phénoménes [8—11] [18] [21]

i

, En partant de ces considérations, nous avons estimé que les struc-
tures vivantes se distinguent de celles inertes seulement par la complexité

-Structurelle. Pour cela, il a été nécessaire d’introduire la notion de « bio-
“champ » qui découle de la notion de « biostructure ». Nous admettons ainsi

que le phénomeéne biologique est lié 4 ce dualisme : biostructure-biochamp.
La connaissance des paramétres du biochamp, lorsque sa réalisation
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sera possible, apportera de grands services & la biologie et surtout
d’importants éclaircissements [23].

On décrira plus bas les expériences qu’on fait dans notre laboratoire
par l'introduction des ceufs de Tubifex dans le champ électromagnétique.
Nous avons considéré qu’il y a une ressemblance entre ces expériences
et ’événement qui se produit dans la nature, car le champ pourrait &tre
considéré comme 1’élément du milieu de ’euf de Tubifex comme un
organisme vivant. L’avantage offert par ces expériences, au cours des-
quelles on suit la division d’une cellule-ceuf, est que ce phénomene n’est
pas influencé par les mécanismes de réglage neurohumoraux d’un orga-
nisme. La division peut facilement étre suivie aussi en détail car cela est
possible & cause des dimensions relativement grandes de 1’ceuf. 1’étude
meéne a des conclusions importantes, car la division cellulaire est un pro-
cessus fondamental. Les ceufs de Tubifex ont été soumis & Paction d’un
champ magnétique non homogeéne avec un gradient d’environ 2 kS [3]
[4] [13].

Dans ces conditions on a obtenu des perturbations considérables
de la segmentation menant parfois jusqu’au blocage complet de celle-ci.
1l a été intéressant de suivre la dynamique de Pinteraction du champ ar-
tificiel avec les biostructures del’ceuf et le propre biochamp. Les expé-
riences ont conduit a quelques conclusions intéressantes qui relévent
le fait que le plus grand nombre de divisions anormales s’obtient si le
traitement est appliqué dans les périodes I, II, et IIL qui correspondent
aux phases d’entre les deux divisions réductionnelles et surtout & 1’in-
terphase de la premiére division segmentaire. Au cours de cette phase a
lieu une activité biochimique accrue, ce qui a comme conséquence les
perturbations, proportionnelles & Dintensité de 1’activité biochimique.
Cette interaction se manifeste dans un certain intervalle de temps, et
les modifications produites par cette interaction sont permanentes et
ne disparaissent pas, une fois le traitement interrompu, surtout si la durée
de Pinteraction a été suffisamment longue. On a constaté également que
les modifications produites par cette interaction se transmettent au cours
de plusieurs cycles cellulaires [4].

Les modifications obtenues peuvent encore s’expliquer par les chan-
gements dans la structure spatiale des protéines, par les modifications
des divers rapports importants de la structure stéréochimique de la macro-
molécule protéique. Cette modification de structure s’accentue au cours
de plusieurs cycles cellulaires, ce qui peut avoir comme conséquence le
blocage partiel ou complet de la division cellulaire [14].

On a vu que l'ordre de grandeur de la radiation électromagnétique,
grace a Pimmense production d’électricité, est désormais digne d’étre

pris en considération. Sa distribution en volume unité, assez réduite i

présent, mais en continuelle croissance, deviendra importante dans les
décennies suivantes.

Dans les conditions respectives, ce facteur est sur le point de de-
venir un facteur écologique. Nous considérons done que tout biologue

doit se poser les questions suivantes :
1) Comment peut-on suivre cette activité et
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2) Comment peut-on prendre les mesures adéquates pour proté-
ger la biosphére des éventuels effets nocifs. On a employé le terme de
nocif, car il se pourrait que certains effets soient favorables.

En tout cas, la biologie actuelle doit connaitre cette situation en
cours d’évolution eontinuelle.

L’écologie actuelle consideére la Iumiére comme un facteur biologique
fondamental ; sauf le fait que la lumiere qui est une oscillation trans-
versale de nature électromagnétique, est & la base de 1’établissement des
rythmes biologiques; elle est un facteur énergétique d’importance fon-
damentale dans le monde végétal et animal.

La photosynthese et la respiration, ces processus biologiques fon-
damentaux et en méme temps complémentaires, dépendent de 1’énergie
solaire [20].

Parmi les facteurs de nature physique étudiés se trouve encore
Pionisation de I'air. Ce facteur doit étre étudié attentivement, car on
voit que les réseaux de haute tension produisent autour d’eux Iionisa-
tion de l'air. Mais cette ionisation de 1'air peut étre produite non seule-
ment par les réseaux mais encore par de nombreuses installations indus-
trielles qui utilisent des courants de haute tension [5].

On a commencé encore 1’étude du champ électrique au point de
vue écologique. On a constaté que certains insectes réagissent davantage
a la variation du champ qu’a un champ constant. Cela pourrait s'expli-
quer par la production des champs magnétiques par induction.

\

De méme, en relation avec la sensibilité des animaux & I’action du
champ électromagnétique, on pourrait rappeler le phénomene des mi-
grations aussi bien chez les poissons que chez les oiseaux.

Le transfert d’énergie occupe une place trés importante en écologie :
dans le monde des plantes a lieu la captation directe de Pénergie solaire.
Par Passimilation du charbon, il se produit une substance organique qui
est ensuite utilisée pour la nutrition des animaux [20].

De tout ce qu’on a dit précédemment, on peut constater que la
production d’énergie électrique est en continuelle croissance, la biologie
ne connait pas encore la modalité d’action du nouveau facteur. On doit
commencer dés maintenant son étude pour pouvoir suivre tranquille-
ment la fagon dont il agit. En méme temps, on doit étudier les éventuels
moyens de protection.

De nos jours, ot on étudie le probléme de la pollution de I’atmos-
phere et on dépense des sommes énormes pour la purification de Pair, la
croissance de la densité d’énergie radiante pourrait étre considérée comme
une variante de cette pollution et on pourrait Pappeler : pollution
électromagnétique.

Le champ électromagnétique, ce constituant universel, est un im-
portant facteur écologique. Les éléments de la biosphere se sont adaptés.
car celui-ci a été permanent et a eu des paramétres invariables.

Le rythme accéléré de croissance des sources d’énergie électrique
impose 1’étude attentive de ce nouveau facteur car les équilibres de la.
biosphére ne peuvent subir de brusques changements sans réagir.

C’est pourquoi en conclusion, nous considérons que la croissance
continuelle de la production d’énergie électrique peut constituer, dans
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Pavenir, un facteur écologique, par l’interaction des radiations €lectro-
magnéti’ques et du champ propre des structures v1vantes.. Cet‘pe interac-
tion peut et doit étre étudide pour devenir connue en biologie.
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STUDY ON BIOC HMICAT, POLYMORPHISM
IN HOLSTEIN AND PINZGAU BREEDS

BY

EUGENIA MILOVAN and T. GRANCIU

The Hb, Tf and Am alleles of 237 Holstein and 399 Pinzgau cattle were studied.
In Pinzgau two Hb alleles were determined : Hb A (0.957) and Hb B (0.043),
while in Holstein only Hb A.

At Tf locus 4 alleles were identified both in Holstein and in Pinzgau: Tf A
(0.397 and 0.412), Tt D,(0.243 and 0.213), Tt D, (0.330 and 0.354) and Tf E

(0.030 and 0.021) with 8 genotypes. Neither Tf EE nor Tt D, E genotypes were
found.

Two Am alleles were identified in these breeds: Am B (0.

550 and 0.800) and
Am C (0.450 and 0.200) with 3 genotypes,

| By using starch gel electrophoresis [117 valuable observations were
made on genetic polymorphism of several blood components in cattle.
As was shown, these characters can reveal individual and breed differen-
ces. That is why research workers continue to be interested in knowing
and using them. The study of serum protein polymorphism in Romanian
cattle breeds was initiated during the last years [6]. Since 1971 certain
protein variants are used, besides blood reagents, for paternity analysis.

In the present report haemoglobin, transferrin and amylase
types are presented in Holstein, and Pinzgau breeds from Romania

MATERIALS AND METHODS

Blood serum samples were collected from 237 Holstein-Friesian and 399 Pinzgau cattle,
The blood collected on anticoa
tion were immediately washed and
it was possible. Blood samples were

gulant was centrifuged. Red cells for Hb determina-
used. The serum was stored at —20°C and used when
analysed by starch gel electrophoresis.
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For the separation of Hb, Tf and Am types usnal methods were used [1], [9], [10].
i ver ds.
Slight changes were made to these metho . . . ‘
The gels were prepared from Romanian starch partially hydrolised in oux laboratory.
For each breed protein types and allcle frequencies were determined.

RESULTS AND DISCUSSIONS

Haemoglobin. Only Hb A type was identified at the Hb locus in
Holstein bre%d. In Pinzgau breed two alleles, Hb A and Hb ]é, x(z)vere qgi}f-
termined. The Hb A showed the highest allele frequency (95.7 %)+ The
homozygous Hb AA genotypes (91.5%) prevail as against hetgroz;{)glogs
Hb AB (8.29%). The Hb B has a very low frequency, as shown in ta el.

Table 1
Alleles and genotypes Irequency in Holstein and Pinzgau breeds
Phenotypes
l Genotypes
Type | Alleles frequency frequency I observed expected
Holstein (n = 237)
|
Hb A/A E 1.0000 1.000 | 237 23~7.0
HbB/B | 0.0000 - - ~
Hb A/B i — — !
Pinzgau (n = 399)
Hb A/A 0.95740.007 0.9158 . 370 365.;
Hb B/B 0.0434.0.007 0.0018 5 0.
Hb A/B | — 0.0823 24 32.5

X% 45 = 26.03 P < 0.001

The lack of variability at Hb locus in Holstein breed agrees with

findings of other research Workers.[7 1- ) ' ‘
the l(}_‘lhe igndices of Hb allele frequency in Romanian Pinzgau are very

close to those found in the Federal Republic of Germany [3] (Hb A 97.5%)
in the same breed.

Transferrin. At Tf locus four alleles were identified in both breeds»:

T A, Tf D,, Tf D, and Tf E. S - .
The highest allele frequency was encountered in the Tf A type in
both breeds (39.79, in Holstein and 41.29, in Pinzgau), as can be selen
from table 2. The Tf D, is more frequent (33% and 35.49,, respectively)
than Tf D, (24.39% and 21.3%,). o

The Tf E showed a very low distribution (3% and 29%). This si-
tuation is valid for the majority of cattle breeds. .

In each of these two breeds 8 genotypes (out of 10 possible) were
identified (Table 2). There were no animals with homozygous genotype
Tf EE nor with heterozygous Tf D,E. The highest genotype frequency
in both breeds was for Tf AD, (26.2% and 29.1%,), followed by Tf AD,
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Table 2
Ti alleles and genotypes frequency
] Phenotypes
Allele ‘Alleles E Phenotype Genotypes
frequency l frequency obs. I expect.
Holstein (n = 239)
TEA | 0397 | AA 0.1579 ! 55 | ana
i j D, D, 0.0588 14 | 14.0
: ; D,D, 0.1092 ] 23 26.1
Tf D, i 0.243 AD, 0.1928 49 | 46.1
| ‘ AD, 0.2627 65 ; 62.8
Tt D, ! 0.330 AE 0.0232 6 | 5.5
! DD, 0.1604 39 ! 38.3
Tf E i 0.030 D,E 0.0193 8 i 4.6
X2
- >\7 a. . = 336 N
Pinzgau (n = 397)
e
T A ! 0.412 AA 0.1697 78 | 67.4
i D,D, 0.0453 27 18.0
Tf D, f 0.213 D,D, 0.1253 48 48.0
1 AD, 0.1755 51 50.0
Tf D, ! 0.354 AD, 0.2917 112 115.8
i AE 0.0003 8 7.8
Tt E ' 0.021 D,D, 0.1508 64 60.5
I D,E 0.0149 9 6.9
i 2 -
! | Xa.p, = 134

(19.2% and 17.5%). No significant differences were noticed between
observed and expected genotypes.

It seems obvious that allele genotype frequencies of Tf differ be-
tween these two breeds as concerns the values of these indices, although
the direction of their evolution is at a great extent similar. The Tt E,
for instance, shows a tendency to disappear, being found in these breeds
only under the heterozygous form.

The predominance of Tf D, over D, is also similar in these two
breeds. This aspect of the relationships between the Tf types is charac-
teristic also of other Romanian breeds, e.g. Bruna and Biltata roma-
neascd, whose indices were the following : Tf D 0.90 and 0.70, and Tf
E 0.01 and 0.004, respectively [6]. '

Tf D, seems to be more frequent than Tf D, in most of the breeds
where they were separated [8].
Amylase. The Am types of Holstein and Pinzgau are shown in table

3. Two types, Am B and Am C, were determined at Am locus and
three genotypes, Am BB, Am BC and Am CC, in both breeds.

In Holstein allele frequency is almost equal for these two types :
Am B =55% and Am C = 45%. Am BC has the highest genotype

frequency (49%), followed by the homozygous forms Am BB (309,) and
Am CC (209,).

6 — ¢, 2810
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Table 3
Amylase alleles and genmotypes frequency
| i | Phenotypes
Allele Il Alleles Phenotype Genotypes P ypes
’ frequency frequency | obs. { expect.
Holstein (n = 234)
- — — e -
Am B ’ 0.550 BB 0.3025 68 | 70.7
Am C | 0.450 BCG 0.4950 121 L 1158
f GG 0.2025 45 | 47.3
. -_ b %S
|
2
] Hap fmoms
Pinzgau (n = 390)
: : —————— -
Am B 0.800 BB , 0.6400 250 ! 249.6
Am C 0.200 BC 0.3200 124 f 124.8
i S | 0.0400 16 , 15.6
I | | -
i 2
f | P X% | =0016

In Pinzgau the situation is quite different : Am B has much higher
allele frequency (809,) than Am C (20%). The genotypes ratio is like-
wise different, their frequency being to the advantage of homozygous
Am BB (649%,), followed by heterozygous Am BC (32 %)- The homozygous
Am CC (49%,) has the tendency to disappear.

There is also a good agreement in both breeds between observed
and expected genotypes at Am locus.

Data on amylase polymorphism in Pinzgau breed are very few.
The indices in Holstein are generally close to those found by other au-
thors in the same breed in different regions of the world. In Hollstein-
Friesian of America, for instance, there was determined an allele frequency
of 529, for Am B, while in Italy a 56% one for the same Am type. A some-
what different aspect was observed in Canadian Holstein [8], whose Am
O frequency was 569%,, the same as that found by Gasparski and Stevens
[5]. Canadian research workers also found 10 — 199% individuals with
Am A not described by other researchers.

Our results give an image of the actual genetic structure of Holstein
and Pinzgau breeds from Romania at Hb, Tf, and Am.

REFERENCES

1. AsutoN G. C., 1963, Nature (Lond.), 198, 1117.

— 1966, Proc. Xth. Europ. Conf. Anim. Blood Groups Biochem. Polymorph., Paris,
p. 289—292,

3. Busumann H., Scumip D. 0., 1968, Serumgruppen bei Tieren. Paul Parey, Berlin— Hamburg.

4. CRiMELLA C., CERUTTI, REGNONI G., 1972, X1Ith Europ. Conf. Anim. Blood Groups Bio-
chem. Polymorph., Budapest, p. 173.

5. Gaspamsk1 J., Stevens C. W. R., 1968, Can. J. Genet. Cytol., 10, 148,

6. Grancru 1., 1972, XTI Europ. Conf. Anim. Blood Groups Biochem. Polymorph., Budapest,
p. 229-—231.

(o4

BIOCHBMICAL POLYMORPHISM IN HOLSTEIN AND PINZGAU BREEDS 239

7. Kovacs G., Soos P., NEMEST M., 1972, XI1ih Europ. Conf. Anim. Blood Groups Biochem.

Polymorph., Budapest, p. 159162

8. Knraay J. G., 1972
pest, p.

, XIIth Europ. Conf. Anim. Blood Groups Biochem, Polymorph., Buda-

155.

9. KrisTIaNSsON F. K., 1963, Genetics, 48, 1059,
10. PouLik M. D., 1957, Nature (Lond.), 180, 1477,

11. Smrruiss Q. 1955,

Received Decem

Biochem. J,, 61, 629,

ber 6, 1972

Research Institute for Catlle Breeding
Genetics Laboratory
Corbeanca— Iifov




STUDY ON SOME STRAINS OF INFLUENZA
VIRUS WITH DOUBLE ANTIGENICITY: A, AND B

BY

I. MOISA

Two strains of influenza viruses with double antigenicity — A, and B — were
investigated. One of these strains (A;B/Romania 54/68) proved to be formed by
the physical mixture of elemental corpuscles of the "A,/England 12/64 and
B/Singapore 3/64 type.

The A,B/Romania 11/68 strain proved to be a phenotypical mixture of the A,
and B type, the A, component being predominant. This antigenic structure
of the virions seems to be codified in the viral genome,

The possibility to isolate some mixed strains of influenza virus
A + A, has been recorded by various authors, which pointed to the
existence of heterogeneous viral populations made up of elemental corpus-
cles belonging to different antigenic subtypes [17—1[4], [6].

Derevici et al. [3] have pointed out the existence of three categories
of strains during the influenza epidemic of February —March 1959 : type
A/PRs, A,/Singapore 1/57 and mixed type A -+ A,. Portocald et al. [6]
have studied the morphologic aspect of these mixed strains by electron
microscopy and have reached the conclusion that these strains should
be considered as a physical mixture of these two types of virus.

Zardi et al. [7] have isolated type A and B strains from the same
group of patients during the February — March 1967 epidemic of Italy,
without revealing the existence of mixed. strains A, and B.

During the preepidemic of 1968 (beginning of February), we iso-
lated a strain of influenza virus with double antigenicity : A, and B.

During the influenza epidemic of February — March 1968 in
Bucharest [5], we succeeded in isolating two influenza virus straing which
gave positive results in the HAI reaction both to specific sera of A, type
and to those of B type.

REV. ROUM. BIOL.~ZOOLOGIE, TOME 18, N° 3, p, 241245, BUCAREST, 1673
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In the present work, we have aimed at studying two of the straing
of influenza virus with double antigenicity, A, and B (a preepidemic and
an epidemic one), following up in the case of a viral mixed infection, a
possible genetic recombinant or a rare mutation.

MATERIAL AND METHOD

Virus strains. We have used two strains of influenza virus with double antigenicity,
A, and B:

— one isolated during the preepidemic period : A, B/Romania 11/68, found in the
xth passage on the embryonate chick egg aged 10 days, infective titer : 105 ‘25, Ha titer: 1/1280;

— another one isolated during the epidemic period : A, B/Romania 54/68, X'h pas-
sage on the embryonate chick egg aged 10 days, infective titer : 10625, HA titer: 1/1280.

Strains lyping. It has been carried out by crossed HAI reactions to the following
specific antisera: A,/Singapore 1/57, A,/England 12/64, A,/Taiwan 1/64, A,/Romania 59/68,
A,/Polyvalent, B/Singapore 3/64, B/England 1/64, B/Massachusetts 3/66, B/Romania 1/63,
B/Polyvalent. .

HA, HAT reactions and removal of nonspecific inhibitors were carried out according to
WHO indications [8].

Separalion of A, or B type influenza virus from the mized viral population. The separa-
tion of both investigated virus strains was attempted by several methods :

1. by seriated passages to the infecting limit dilution on the embryonate chick egg
aged 10 days. After each passage on the embryonate egg, influenza virus strains were re-
typified by crossed HAI reactions to the 10 specific immunosera used ;

2. by mixing equal volumes of viral suspension (represented by the infected allan-
toid fluid of embryonate chick egg) and specific antiserum (A,/England 12/64, A,/Poly-
valent, B/Singapore 3/64 and B/Polyvalent). Mixtures were maintained for 30 minutes at
a temperature of 37°CG and then decimal seriated dilutions were made in veronal buffer;
each dilution was inoculated intraamniotically on 5 developing embryonated chick eggs.

After a 48-hours incubation at a temperature of 35°C, inoculated eggs were sacrificed
by being maintained for 2 hours at —30°C and the amniotic fluid was removed.

The HA capacity to fowl erythrocytes 0.59% was followed up for each inoculated dilu-
tion of anligen and serum.

In the case of a positive HA reaction, the respective strains were followed up in their
HAT reaction to specific immunosera A,/Polyvalent and B/Polyvalent;

3. By mixing equal volumes of decimal seriated dilutions in veronal buffer of the viral
suspension with nondiluted antisera of A, type (Ay/England 12/64, A,/Polyvalent) or of B type
(B/Singapore 3/64, B/Polyvalent). Mixtures were maintained for 30 minutes at a 37°C tempe-
rature, after which they were intraamniotically inoculated on five 10-day-oid embryonate
chick eggs. Further on, things proceeded as in the previous experimental model,

The control used were the strains of influenza virus Ay/England 12/64 and B/Singapore
3/64, processed in a similar way with the strains with double antigenicity.

RESULTS AND DISCUSSIONS

— The typing of influenza virus strains, isolated in 1968 (either
during the preepidemic or during the epidemic period), carried out by
HAT reactions to 10 specific immunosera, revealed the fact that the hem-

oM
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Table 1

Stndy by HAI reaction of influenza virus strains with double antigenicity : A, and B

! | i ; | i
SERUM Al | Ay | ! | Bl
Ayl | phe Erfé_g Ao 1 Ay | B B | B gl gy
!Slln5g7. wan | land ' Rom. | Poly- | Rom. Sing. langd chuse-| Poly-
ANTIGEN \\ \ ! ) 1/64 ‘ 12/64: 59/68 (valent| 1/63 | 3/64 ! 1,64 | tts ! valent
~J i i ! 3/66 }
{ !
A, B/Romania | i I’
11/68 40 320 1280 | 1280 | 1280 40 ' 320 i 80 20 160
A, B/Romania 4 { | ! ’
54/68 | 160 { 640 | 1280 | 1280 | 1280 10 | 320 ‘ 160 | 40 320

agglutination of these strains was inhibited both by the A ifi :
and by the B type ones (Table 1). ? » Specific sera

Astonished by these results, we thought of an alternative :

_— either in the population two strains of influenza virus were cir-
culating at the same time in the same individual : A, type and B type
(mixed infection);

. — Or a new strain of influenza virus has appeared in the population,
having mixed antigenic properties : A, and B (genetic recombination).

In order to elucidate this phenomenon we carried out several pas-
sages on. the embryonate chick egg, at the limit infective strain dilution,
with a view to separating either the A, type influenza virus or the B type
one, in case there existed a mixed viral population,

After 10 such passages, the preepidemic strain (A, B/Romania
11/68) continued to have a mixed antigenic character (A, and B) in the
HATI reaction.

_ In the case of the A,B/Romania 54/68 strain, isolated during the
epidemic period, 6 passages carried out af the limit infective dilution
resulted in the separation of a strain of influenza virus which evinced
positive HAI reaction only to specific antiinfluenza sera of the B type.
This B type influenza virus strain (B/Romania 54/68) proved to be stable
and maintained constant antigenic characteristics in subsequent pas-
sages carried out on the 10-day-old embryonate chick egg. Tts typing car-
ried out by HAT cross reactions to 7 antigens and influenza immunosera,
of A, and B type, proved that it is antigenically identical with its variant
B/Singapore 3/64 (Table 2).

These results pointed to the existence of g mixed infection with A
and B type influenza viruses in the same host. :

The A, B/Romania 54/68 strain is formed, therefore, of a mixture
of elemental corpuscles of A,/England 12/64 and B/Singapore 3/64
type; the component of B type can be separated from the heterogeneous
population by passages at the limit infective dilution.

After 10 passages at the limit infective dilution, the A, B/Romania
11/68 strain, which maintained its double antigenicity (A, and B), was
treated with a series of specific immunosera of A, and B type, according
to experimental methods described in detail in the section material and
methods (models 2 and 3).
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Table 2
Study by HAT cross reactions to collection influenza antigens and sera of the B/Romania 54/68 strain
|
~ : | | B/
e SER UM B/ | B/ | B/ [Massa| B/ | A | Ayl
Rom. | Sing. l Engl. |shuse- | Poly- | Engl. | Polyva-
1 1,63 | 3/64 i 1/64 tts |valent | 12/64 lent
N i N A H ] H
ANTIGEN ~ | N { 3/66 |
| |
B/Romania 1/63 1280 320 320 160 160 0 0
B/Singapore 364 320 7_1:280 - 1280 320 320 B 0 . 0
B/England 1/64 320 640 1280 160' 160 0 0
B/Massachusetts 3/66 80 ! 320 320 | 1280 160 0 0 L
A,/England 12/64 0 0 ; 0 0 0 _2?60 1280_77#
B/Romania 54/68 ; 80 1280 ‘ 640 80 320 0 0

The results are recorded in table 3.

In both experimental models used, the A, B/Romania 11/68 strain,
was completely neutralized by A, antisera and very slightly by B type:

Table 3

Treatment of A, B/Rbmania 11/68 strailp with A, and B type antisera

HA Antigen -+ antiserum HAI
Antigen A,/En- B/Singa- .
dilution g—l/an‘:l Aq/Paly- /por g1 B fPaly- Antigen | 5, Poly- | BPoly-
12/64 valen 3/64 valent valen valen
101 0 Q 512 512 256 512 256
102 0 0 1024 _2048 1024 1024 256
10—3 0 0 2048 256 | 2048 1024 64
10—¢ 0 0 0 0 1024 — —
103 0 0 0 0 256 — —
10—¢ 0 0 0 0 0 — -

ones. The virus obtained by inoculation of the embryonate’ egg of the re-
spective strain after treatment with B type immunosera continued to
evince a double antigenicity (A, and B), being inhibited both by the A,/
[Polyvalent serum and by the B/Polyvalent one. This virus, mixed with
B type antisera, was used in the carrying out of another 14 passages on
the embryonate chick egg, by the same experimental models, obtaining
similar results. This means that it is not neutralized by B type antisera
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(93]

and maintains after treatment its capacity to inhibit both A, and B
type sera.

The A, B/Romania 11/68 strain probably consists of elemental cor-
puscles, representing an A, and B type phenotypical mixture. The A,
component is predominant. This might account for the neutralization
of the A, B/Romania 11/68 strain by A, tpye antisera (by the neutrali-
ration of the predominant phenotypical component), while B type anti-
sera do not neutralize the virus as such, acting only on the minor pheno-
typical component. The question arises whether this phenotypical mix-
ture is or not the expression of genetical changes, namely of a possible
genetic recombination or of a recessive mutation.,

After treatment with B type antisera the elemental corpuscles
obtained after inoculating the A, B/Romania 11 /68 strain on the embryon-
ate chick egg go on evincing a double antigenicity (A, 4+ B) after 14
passages. This suggests that the antigenic structure of virions is codified
in the viral genome.

CONCLUSIONS

1. During 1968, two strains of influenza viruses with double anti-
genicity — A, and B — were isolated.

2. One of the strains with double antigenicity : A, and B (A, B/
Romania 54/68) proved to be formed by the physical mixture of element-
al corpuscles of A,/England 12/64 and B/Singapore 3/64 type.

3. The A, B/Romania 11/68 strain proved to be a phenotypical
mixture of A, and B type, the A, component being predominant. This
antigenic structure of the virions seems to be codified in the viral
genome,
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