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ANTROMYSIS CUBANICA N.SP. ET SPELAEOMYSIS
NUNIEZI N.SP., MYSIS CAVERNICOLES NOUVELLES
DE CUBA

PAR

MIHAI BACESCU et TRAIAN ORGHIDAN

The authors are describing two new, troglobian, blind, Cubanese species from the
Juanelo Piedra cave, namely : Anfromysis cubanica n. sp. and Spelaeomysis
nuniezi n. sp. They suggest the delimitation within the Anlro_rrfy§is genus, of a
special subgenus, the Anophelina one, to include also the Antrozfzys"i.\s anophelinae.
W. Tatt. and then, they give some zoogeographical explanations !a\?"\yell.

\

On connait & I’heure actuelle une dizaine d’espéces: de Mysidacés
cavernicoles, dont une moitié dans des milieux caractéristiques pour les
troglobies (ou assimilés) d’Amérique centrale : trois, des grottes mexi-
caines : Antromysis cenotensis Creoser, Spelacomysis quinierensis Villa-
lobus 1951 et Stygiomysis holthuisi Gordon 1958 ; une de Costa Rica
(Antromysis anophelinae W. Tattersal 1951) et la derniere, Heteromysoides
spongicola Bacescu 1969, de Cuba.

Dans un pays aussi riche en grottes que Cuba, on ne connait qu'une
seule citation de mysis troglobie : Bolivar 1934 ; il §’agit 1& d’une mention
générique et encore avec signe d’interrogation (Antromysis?), pour la
grotte Quintanal.

Un des auteurs (Tr. Orghidan), accompagné du D* Chr. Juberthie,
Nicasio Viha et Carlos Fundora, a eu la chance de récolter dans un lac
profond & eau oligosaumétre dela grotte Juanello Piedra (Sud dela Havane,
Cuba) & 2 km N de la mer des Caraibes — parmi d’autres crustacés tro
globies — deux espéces nouvelles de Mysidacés, que voici : L

REV. ROUM. BIOL.—-ZOOLOGIE, TOME 186, NOj 4, p. 225281, BUCAREST, 1971



226 MIHAI BACESCU et TRAIAN ORGHIDAN

1. Antromysis cubanica n.sp.

(fig. 1)

Description (). Mysidacé de petite taille, trapu, & eéphalothorax

blen.la,rge et legére;ment aplati dans la région dorso-ventrale; téguments
particulierement fins, transparents, non calcifiés.

\

Fig. e Anfromysis cubanican. sp. & A, partie antérieure du céphalon ; B, péréiopode de
la I11°™® paire ; b, sa griffe, grossie ; C, telson ; ¢, bout du telson d’nn autre exemplaire ;
D, pléopode ¢ de la IIéme paire (orig.).

Bord frontal de la carapace arrondi; sulcus cerviealis trés accusé,
marquant le contour ovale d’un énorme estomac. Bord caudal largement
excavé. Lies yeux sont représentés par deux plaques bien séparées et
totalement dépourvues de pigment. Elles sont + triangulaires vues d’en
haut (parce que leurs bords externes sont pliés latéralement) et plutdt
circulaires, si on les regarde de profil.

Les bases des antennules, de ’antenne et le bout de 1’écaille de
1'A 2, sont presque de la méme longueur (fig. 1 A).
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Tabrum arrondi frontalement; les autres piéces buecales ne diffe-
rent pas trop de celles d’A. cenotensis. Entre les coxes du 2¢me  thoracopode
(maxillipede II), une espece de hyposphaenium globuleux pédunculd;
les autres sternites sont lisses, sans apophyses.

Les péréiopodes gréles (fig. 1 B) a fortes griffes dactylaires (b);
les exopodites 8 — articulés. Les coxes des péréiopodes sont bien éloi-
gnées, de facon qu’elles laissent 4 découvert une large zone de la face
sternale du thorax.

Deux paires d’oostégites. Pléopodes réduits a de trés courtes pla-
ques bilobées (exopodites), n’atteignant pas le milieu des pléonites
suivants. ,

Telson court, surplombant & peine les statocystes, vaguement hémi-
sphérique (fig. 1 C), dépourvu de toute épine latérale et de lamines dis-
tales. Les seuls phanéres, les fines épines latérodistales, sont, le plus souvent,
droites ou courbes (fig. 1 c¢).

I’endopodite de 'uropode plus court que exopodite et sans aucune
épine.

— Te seul & que nous possédions, un peu plus petit que les @ @
(3 mm), a les antennules un peu plus fortes, leurs bouts dépassant de
peu lapex de Pécaille de 'A 2; A 2 est dépourvu d’un lobe male. Elle
posséde en échange, & la partie distale, inféro-intérieure, de son article
terminal, une houppe de longues soies sensitives. Les pénis tres courts.

Les pléopodes sont pareils a ceux de la @ — de courts exopodites
uni-articulés — sauf celui de la IV®me paire dimorphique (fig. 1 D) avee
I’endopodite clairement uni-articulé et l’exopodite bi-articulé, l’article
distal finissant par une forte soie & lamine; le tout ne dépasse pas le
milien du dernier pléonite. Ce pléopode rappelle surtout la forme du
pléopode correspondant d’Idiomysis inermis. Taille : & = 3 mm; QU —
= 3,56 & 4 mm. Coloration : blanche transparente, contrastant nettement
avec la grande tache brune de Pestomac.

Matériel : 1 &, 3 @ Q ovigéres et 3 @ @ juv.

Type de Pespece (holotype & et allotype @) : collection des Crustacés
du Musée « Gr. Antipa» N° 164 et 164 a; b paratypes, ibid., N° 165.

 Observations. L’extréme transparence des téguments de A. cubanica,
les statolithes — bien trop forts pour une espéce troglobie — ainsi que
la finesse des péréiopodes nous laissent penser qu’elle méne une vie bathy-
pélagique et a un régime insectivore. En effet 95%, des individus examinés
ont les énormes estomaecs gonflés de restes chitineux de petits Arthro-
podes, provenant surtout de Microlépidopteres. En examinant le dé-
tritus obtenu au filet en promenant celui-ci tout prés du fond, nous avons
vu de trés rarves écailles de Microlépidoptéres, tandis que I’estomac d’A.
cubanica en contient en grande quantité. Nous considérons, par consé -
quent, que Panimal préfére se nourrir avec les Microlépidopteéres qui
tombent sur la surface de Deau; ce fait préte & 1'estomac d’A. cubanica
une coloration brun violacé, trés voyante, contrastant avec la transpa-
rence du reste du corps ; parfois le tube digestif tout entier a la méme cou-
leur et pour cause.

Ceci indigue un mcde de vie ravisseur chez A. cubanica et non limi-
vore, comme c’est le cas pour I'espéce suivante.



228 "MIHAI BACESCU et TRAIAN ORGHIDAN

La prolificité de Pespéce est bien faible, vu qu’elle ne porte pas
plus. de quatre (et parfois méme trois) ceufs ou embryons. Ceux-ci sont
rangés dans un plan horizontal, deux en avant et deux dang Ig partie
postérieure dy marsupium, juste & la courbure de I’abdomen,

Le genre Antromysis est endémique pour 1’ Amér
tique. Jusqu’y présent on n’en connaissait que deu
tensis Creaser et 1'A. anophelinae Tatt.

L’espéce que noug venons de décrire, A. cubanicq
apparentée a la premiére de ces espeéces. Elle s’en distingue pourtant
facilement par Pabsence des lamines sur 'apex, légérement courbé, du
felson et par Pendopodite uni-articulé du IVeme pléopode 3. Voici d’ail-
leurs une clé pour lidentification des erpeces &’ Antromysis :

ique tropicale atlan-
X espéces, I’A. ceno-

y €8t étroitement

1 (2) Leg plaques oculaires soudées et pigmentées tout autour;
carpo-propodus des péré%opodes, 3 articulés. . .
Antromysis ( Sous-gen. Anophelina) anophelinae W. Tattersall,
(Costa-Rica, cocénont dans les trous deg crabes)

TN .

2 (1) Les Plaques oculaires largement séparées, sans trace de
pigment ; carpo-propodus  bi-articulé . . . Aniromysis ( S.g.
Antromysis) | | :

3 (4) Deux minuscules lamines sur le bord, tronqué, du telson ;
Pendopodite duy TVveme pléopode 3, bi-articulé
A. coenotensis (Grotte du Mexique).

4 (3) Sans lamines sur le bord, légérement convexe, du telson ;
Pendopodite du, IVeme pléopode d uni-articuld
A. cubanica n. Sp. (grotte de Cuba)

O VSO o ey =

.

De par le fait qu’ 4. anophelinae Vit moins enfoncée dans Pobscurité
des grottes que les deux autres especes; elle a leg Yeux pourvus de pig-
ments et en partie fonctionnels, I présence d’une seule plaque oculaire,
le carpopropodus deg péréiopodes tri-articulés et la morphologie & part du
LVeme -~ pléopode J, justifient, & notre avis, la séparation d’un sous-genra
autonome, Anoph‘eh’am, dans le cadre du genre Antromysis. :

Etant donré Ie eantonnement des trois espeéces @ Antromysis autour
de la mer deg Caraibes, on doit Sattendre a trouver ces espéces, ou de

nhouveaux représentants du genre, dans d’autres grottes des Antilles éga-
lement.

2. Spelacomysis nuniezit) n.sp.

(tig. 2)

Desbriptioh 3, 9 Corps plutét isopodoide : céphalothorax trapu
et 'abdomen largs et aplati du coté dorso-ventral. I’absence d’'un sulcus
cervicalis, Pabdomen ay moins deux fois plus large que haut et leg plis laté-

i ‘1) Dédi¢ ‘au ~distif1gué-exploratem‘ des grottes de Cuba, A. N

L'lﬁez-Jiménez, président
de I’Académie cubaine. JE f

préte
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i . ¢ ) : entra 9

a Dani bitus particulier. e v
nItJ ablo,?clluggllltlyll 61113 1; car%pace arrondi et étroitement serré contr
e !

p (] ¥ ]. S
v )

s . tenne;
At roximal de '’A 1; B, an
; iezi n. sp. @ A, les yeux et I’article prox r e lite de
BIg 2y opeldcomyss nunigzih, spy e’ pérséiopode; ; F, partie distale de lexopodite

r&r
G telson s Dy Tlome pléopode; ey I P’uropode (orig.).

' sioni i . ’échancrure postéro-dorsale de
du pénultieme pé-lje1Omtceférsilsl‘;ilfllgéng?zgiﬁlehgs pour _le genre S%)elgeo%%;ﬁ:
R tml*t Gz}ar?é‘ forme et les rapports typiques gogrsa[gﬁ): bidls

: 20 &ntenﬁﬁegﬁement décrite et figurée par BVllla obu :
iz:eg;géusgs ISI(I)II?)G absénts e 21’ gg? 1?11(12§'1'£ng1}laires quwarrondies,
L sqrtn,s %g;tg?gube;sepd% P’antennule ; par ce éz;t, \;111& f;*(())gt
bl glsent a deux dents incisives d’homme'.d_eg Y eyfont 2
ey ressel*lxlms de pigment et les restes des omarti 1(fig 2 A).
totalemenﬁnd.épglgne aux bords des plaques qui sont hssgi.m A'sellota.
o tmit’ Sl?:lolr?lén fortement aplati, rappelle‘l’\abdomen T
: i arrondi; le premier maxillipede avec gtrile's o oL
: ,I‘a})rul?l lus éti’oit que le propodus. Les péréiop T
e pelél 5 é‘ une phanérotaxie de beaucoup plus6 Slrti’% o
}S%‘L %(])%gii)e]: ’ouoé’l;cqu',ime?'ensis. Les exopodites sont 5- ou 6-art
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Pléopodes caractéristiques au genre (tig. 2 D).

L’exopodite des uropodes, plus long et large que Pendopodite sang
statocyste, a un seul piquant sur le bord extérieur, marquant une trace
de suture a peine décelable. Le bhord proximal et extérieur de Pexopodite
a des soies dures, non plumées, tandis que le bord distal (par rapport an
piquant) est garni de longues soies doublement plumées, les distales
ayant des gonflements (bulbes) & leurs bases (fig. 2 F).

Le telson — un peu plus court que les uropodes — bien que lingui-
forme, de beaucoup plus rétréei au milien que chez n’importe quelle
autre des espéces connues (tig. 2 0).

Ses bords sont ornds distalement de 6 3 7 paires de fines épines ;
Son apex porte trois longs piquants abritant, entre eux, deux autres
paires inégales, mais de beaucoup plus petits (fig. 2 C).

Taille 3 4 4 mm (& et Q).

Coloration. Téguments -+ transparents bien qu’un peu calcifiés. Une
bande foncée, couleur brique, marque le trajet du tube digestif pour la
plupart de ces mysis, celui-la étant plein de limon rougeitre-orange,
latéritique, avalé, 8. nuniezi s’avérant par ce fait un typique limivore.

Matériel : 2° Q@ fad., 6 subadultes 3 et ? et 8 juv., la plupart des
individus en trés mauvais état, sans appendices. Grotte de .J uanelo Piedra-
Cuba, draguage dans un lac profond (Sal. 59, temp. de leau 25°C),
22.XT. 1970. Cette grotte appartient au type «aston », étant d’ailleurs
tout prés de celleg qui ont fourni la description du type mentionné et
dont.une partie fut visitée dans la méme campagne par 1’un de nous,

Les plus profonds bassins de 1a grotte de Juanelo Piedra descendent
de quelques métres au-dessous du niveau de la Mer des Caraibes qui se
trouve tout prés (2 km environ) vers le S,

Les captures ont été effectudes dans la premiére salle de la ca-
verne, mais, malheureusement, on n’a pas pu suivre les plongeurs qui
capturaient pendant notre visite des poissons aveugles et qui ont franchi
dans ce but les siphons pour atteindre les autres salles se trouvant dans
une totale obscurité 2).

Outre les deux especes nouvelles de Mysides que nous avons cap-
turées, la méme péche nous a rapporté plusieurs dizaines d’un Amphipode
totalement aveugles, quelques dizaines de Troglocirolana sp., Troglocu-
banus sp., Ostracodes, Copépodes, Hydracariens, Gastéropodes. Leg
plongeurs ont capturé plus d’une vingtaine de Lucifuga subterraneus et
Stygicola dentatus.

Holotype (Q) N° 166 de 1a Collection du Musée « Gr. Antipa »14
paratypes (des juv. subadultes), ibid., N° 167,

Observations. Spelacomysis nuniez a toutes les caractéristiques du
genre, y compris 1’écusson dorsal. La morphologie des appendices différe
un peu par rapport aux trois autres espéces connues et nous Y reviendrons
plus tard. Pour le moment, la forme et la phanérotaxie bropre du telson
suffisent pour distinguer I’espéce cubaine. 4. nuniezi différe encore de
8. quinterensis, Pespece la plus voisine, trouvée dans une grotte de Mexi-
que, par sa petite taille (3 & 4 mm par rapport & 8 —9) et par la forme foli-
acée du dactylopodite du ITeme maxillipéde.

%) Voir la magnifique description de cette grotie dans: Antonio Nufiez-Jiménez [6].
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i ) repré ns les grottes de
fait que Spelaeomysis a des représentants d‘fms‘ o
l’IndeDge l’Itzgie, du Mexique et de Cuba, on peut déduire l’ouAgme d}l
enre’darns P’ancienne mer Tethys, tandis que Antromyszs parait endé-
i;nique surtout de la Mer des Caraibes.
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DEUX TURBELLARIES NOUVEAUX DE LA
MER NOIRE

PAR

VALERTA MACK-FIRA

In the paper it is given the preliminary description of two new Turbellaria fronr
the silly sand of the Romanian littoral of the Black Sea, namely : Macroslomum
peleraxi n. sp. and Torkarlingia euxinica 1. gen. n. sp. The first one is élosely
related with Macrostomum rubrocinctum Ax 1951 livning in the Baltic (Kiel Bay
and Swedish coast) and in the basin of the Black Sea (Mangalia Lake). The new
~genus Torkarlingia is very close to the Atlantic-Mediteranean genus Nannorhyn-
chides Karling 1964,

Irétude des Turbellariés du littoral rocheux de la cote roumaine.
de la Mer Noire nous a permis d’établir la présence dans le bassin pon-
tique de nombreuses espéces rares, peu oupas connues, dont il sera ques- -
tion dans un futur travail. :

Nous donnons ici la description préliminaire des deux Turbellariés
nouveaux, collectés dans le sable vaseux de la région du phytal, 0,6 —3 m
de profondeuvr, & savoir: Macrostomum peteraxi n. sp. (Archoophora
Macrostomida) et Torkarlingia euwinica n.g.n.sp. (Rhabdocoela Kalypto-
rhynchia). : ‘

Macrostomum peteraxi n.sp.
(fig. 1—3)

Stations. Agigea, 2,5 m de. profondeur, 7.IX.1965, 2 ex.; 1 m de

’

profondeur, 18.VIIL. 1970, 2 ex.

Costinegti, 0,5 m de profondeur : 10.IX.1965, 2 ex; 21.IX.1966,
il ex. : :

REV. ROUM. BIOL.—-ZOOLOGIE, TOME 16, NO 4, p. 233 —240,” BUCAREST, 1971



234 VALERIA MACK-FIRA 2

Vama Veche, 1 m de profondeur, 19.X.1968, 1 ex.

Matériel. Observations sur le vivant et & la glycérine, 3 exemplai-
res; 4 échantillons fixés au sublimé acétique.

Longueur des animaux vivants 1,5 mm.

Le corps gréle, incolore et transparent, & bords presque paralléles.

et & Pextrémité frontale arrondie, pourvue de poils tactiles, 8 u de lon-
gueur, se dilate légerement au niveau du pharynx pour se rétrécir de nou-

veau immédiatement en arriére de celui-ci. Postérieurement se détache

une queue palettiforme, & bord trilobé, garni de longs poils tactiles, mesu-
rant 30 —40 w sur le vivant. ' :

L’épithélium haut de 5 p, ayant un revétement ciliaire de 4 ®, porte
‘des rhabdites, 8 —11 p. de longueur, isolées ou groupées par paquets.

Les glandes & rhammites, fortement développées, sont situées en
arriére du pharynx. Elles vont postérieurement jusqu’a la limite anté-
rieure du deuxiéme tiers du corps. Les rangées de leur séerétion, & aspect
de baténnets presque de mémes dimensions que les rhabdites dermales,
se dirigent en avant, et, en percant le cerveau, débouchent & extrémité
frontale de ’animal. .

Les deux yeux noirs reniformes, placés contre le cerveau, sont
trés rapprochés entre eux. La distance qui les sépare du bord frontal du
corps représente la séptiéme partie de la longueur totale de I’animal.

L’orifice buccal, ayant Paspect d’une fente allongée en direction
antéro-postérieure, dépasse rostralement les yeux. TLe pharynx puissant
et long conduit dans un intestin & lumiére ciliée, dans laquelle nous avons
constaté toujours des Diatomés. A la limite entre le pharynx et I’intestin
on remarque deux couronnes de glandes cesophagiennes, fortement réfrin-
geantes sur le vivant.

Les testicules se trouvent placés dans la moitié antérieure de 1’ani-
mal. I’appareil copulateur méale est situé & la partie basale de la queue
olt 'on trouve également Dorifice génital male. Un ductus intervesicularis
fait la jonetion entre les deux vésicules, séminale et prostatique. Les
paquets allongés de sécrétion granulaire occupent la portion proximale
du stylet copulateur. Celui-ci est un tube cuticulaire, 27 —30 p. de longueur,
élargi en entonnoir dans sa moitié supérieure. Distalement il se rétrecit,
se courbe sous un angle droit et se termine en pointe tronquée. L’ouver-
ture proximale du stylet copulateur mesure 12 ,0 p de diamétre.

Les ovaires s’étendent latéralement dans le tiers moyen de I’animal.
Dans les oviductes nous avons trouvé 1 & 3 ceufs. Le pore génital femelle
est situé a la limite postérieure du deuxiéme tiers du corps, a 200 u dis-
tance de l'orifice génital méale.

Discussion. L’espéce dont nous donnons ici la description prélimi-
naire est trés proche de Macrostomum rubrocinctum, déerite par P. Ax
[1] du Golfe de Kiel (Baltique), retrouvée deux ans apres par E. West-
blad [7] sur la c6te suédoise et récemment par nous (fig. 4—5) dans le
lac Mangalia (cOte roumaine de la Mer N oire), a 12 9/, salinité [6].

La forme que nous présentons ci-dessus différe de cette espece par
une série de caractéres, dont les principaux sont les suivants : 1) position
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istance entre les deux yeux; 2) forme et longueur\ du pharynx; 32
:fre(liggsﬁse du corps a bords presque paralléles; 4) queue a contour trilobé
constant, tant en repos (fig. 1) qu’gn m’arche_ (fig. 3); 5) absencq de tqute‘s
trace de pigment rouge & l'extrémité céphalique; 6) forme et dimensions
du stylet copulateur : longueur totale b5 ., ouverture prox1m;;mle_ 30 p
de diamétre et terminé en pointe aigué chez Macrostomum 1ubs ocinctum
Ax 1951 ; 27—30 p de longueur, ouverture prqumle 12,56 p. de diameétre
et terminé en pointe tronquée chez notre espece. ;

(’est pourquoi nous considérons que les sp\éeimens collectés par
nous dans la Mer Noire appartiennent & une espéce indépendante, tres
apparentée & Macrostomum rubrocinctum Ax 1951 de la Baie de Kiel,
DM acrostomum peteraxi n. sp., que nous dédions a Mons1euy 1e Professeur
Peter Ax (Gottingen), en témoignage de notre haute conmder:%tlon. ;

" Observations écologiques. Nous avons trouvé cette espéce unique-
ment dans le sable et jamais dans le phytal.

Torkarlingia euxinica n.g.n.sp.

(fig. 6—7)

Stations. Costinegti, 0,6 m de profondeur: 10.IX.1965, 2 ex.;

21. IX.1969, 2 ex.

Agiged, 1—3 m de profondeur : 15—20.VIIL. et 1.X.1970. Nom-
breux spécimens. : : .

Matériel. Observations sur le vivant et & la glycérine, 4 exemplaires.
15 spécimens fixés au sublimé acétique.

Longueur des animaux vivants 1,5 mm. . i

Le corps svelte, incolore et cylindrique, se rétrécit légérement aux
deux extrémités. Les mouvements sont lents. Pendant la locomotion
Pextrémité céphalique parait explorer le substrat. La grande transpa-
rence rend visible chez les individus vivants 1’organ1sat1'0p interne dans
tous ses détails. A Dextrémité caudale, les glandes adhésives sont peux
développées.

Des courtes rhabdites, arrondies aux deux bouts, sont densement
et également distribuées sur toute la surface du corps, et jamais par
groupes. : 4l
La trompe petite représente 1/20 de la longueur totale’ d(j, 1an1ma}i
Le cone proboscidien est pourvu de longues papilles de sécrétion et i
est entouré 4 sa base d’une ceinture d’ampoules glandulaires allongées
et fortement réfringeantes sur le vivant.

A une certaine distance en arriére du proboscis se trouvent placés
deux yeux noirs a coupes pigmentaires cordifopnes. L’espace entre eux
est supérieur & celui qui les sépare des bords lateral}x du corps. b :

Le pharynx est situé & la limite entre le premier et 19 deuxiéme tulars
de I’animal. La gaine pharyngienne se prolonge par un céne buccal re g-
tivement long, se dirigeant obliquement en avant vers la bouche, placée de
¢0té ventral, & la limite entre les deux premiers quarts du corps.
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- Appareil génital male. Une paire de testicules sacculiformes occupent
les parties latérales du cingquiéme moyen de ’animal. De leur extrémité
caudale effilée partent les deux canaux déférents qui débouchent dans
la vésicule séminale externe impaire sphérique, & parois épaisses. Celle-ci
mesure sur le vivant 62 p. de diameétre et se trouve placée approximati-
vement au commencement de la moitié postérieure du corps. La vésicule
séminale communique avec la vésicule prostatique allongée, & 48 p dia-
metre de largeur, 71 p de longueur. La sécrétion granulaire garde une
position périphérique par rapport au conduit éjaculateur. Elle traverse
la vesicula granulorum pour pénétrer, indépendamment du conduit pros-
tatique, dans le stylet copulateur. °

C’est ainsi que les deux sécrétions, spermatique et granulaire, quoi-
qu’en utilisant le méme organe pour leur évacuation, entre séparément
dans le stylet copulateur. Celui-ci est un tube cuticulaire, 120 p de longu-
eur sur le vivant, qui s’amincit graduellement, mais assez peu, vers l’extré-
mité distale, pour se terminer tronqué et légérement courbé. Au niveau
de son ouverture proximale, le stylet présente deux épaississements cuti-
culaires annulaires bien distincts;

Appareil “génital femelle. Les deux germovitellogénes vont dorsa-
lement dans P’animal, en dépassant antérieurement le pharynx et posté-
rieurement Porifice génital, situé approximativement au commencement
du dernier sixieme du corps. '

v Les ovaires se trouvent placés dansle dernier quart del’animal, d’un
cOté et de 'autre du stylet copulateur. Ils occupent dans la gonade femelle
une position caudale subterminale. ,

Les vitellogénes sont longs et ramifiés.

R : La bourse copulatrice sacculiforme est située en arriere du pore géni-
R ’ tal. Elle comporte une vésicule principale communiquant d’une part
Tl avec les deux oviductes par I'intermédiaire des ducti spermatici et d’autre

T part avec la vagina interna qui conduit dans D’atrium génital. Une vési-
cule accessoire (« Nebenblase» des auteurs allemands) se rejoint & la
bourse par un conduit fortement réfringeant sur le vivant. La vesicula
resorbiens, & position dorsale et caudale par rapport & la bourse, posséde
une structure spongieuse. ;

Discussion. Par les dimensions de la trompe, les gonades paires,
la position subterminale ‘caudale dans les germivitellogeénes des ovaires,
par la présence d’une vésicule séminale externe impaire et d’une vagina
interna, par la possession d’un stylet cuticulaire et la position de ’orifice
génital, nos exemplaires provenant de la Mer Noire s’approchent des
especes du genre Nannorhynchides Karling 1964 [2] 3], sans pouvoir
étre cependant assimilés & aucune d’entre. elles.

Fig.1—3. — Macrostomum peteraxin. sp. 1, organisation générale, sur le vivant, vue ven-
trale ; 2, stylet copulateur, sur le vivant (tous les deux a tube 2 dessiner) ; 3, organisation géné-
rale, sur le vivant (A main levée).

Fig. 4—-5. — Macrostomum rubrocinctum Ax 1951. 4, organisation générale surle vivant,
Fig. 1—5 3 vue ventrale; 5, stylet copulateur (2 main levée). :
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D’autre part, la position des testicules et la structure de I’organe
copulateur male, dépourvu de tout cirre, principal ou accessoire, sans
discuter également la présence chez nos spécimens des ampoules glandu-
laires a la base du cone proboscidien, absentes chez Nannorhynchides
selon la définition donnée par T. Karling [3] pour ce genre (M. Brunet,
Le., p. 191, pl. XXIII, fig. 1 et 2, a constaté la présence de telles forma-
tions chez son espece Nannorhynchides bividus), sont des caractéres qui
éloignent notre forme méme du genre N annorhynchides Xarling 1964.

C’est pourquoi nous établissons pour nos individus collectés dans le
bassin pontique une espéce et un genre nouveau, Torkarlingia euxinica
N.g.n.sp., que nous rangeons pres du genre Nannorhynchides.

Le genre Torkarlingia n.g., que nous dédions 3 Monsieur le Profes-
seur Tor Gustav Karling de Stockholm en témoignage de notre profonde
reconnaissance et haute considération, doit recevoir la diagnose suivante :

Pharynx rosulatus situé dans la moitié antérieure du corps. Trompe
petite pourvue d’une ceinture de papilles glandulaires & la base du cone
proboscidien. Gonades paires. Testicules en arriére du pharynx. Stylet
copulateur dépourvu de cirre. Ovaires & position caudale. Orifice génital
dans le tiers postérieur de 1’animal. Marin.

Type du genre : Torkarlingia euwinica n. sp.

Observations écologiques. Cette espéce nous I’avons collectée unique-
ment dans le sable vaseux. Elle est assez bien représentée sur nos cotes,
sans pouvoir cependant étre considérée parmi les espéces communes, comme
par exemple Monocelis longiceps ou bien Polyeystis naegeli, cette derni-
¢re phytophile par excellence [5] [6].

CONSIDERATIONS GENERALES

Les deux especes que nous présentons dans ce travail, Macrostomum
peteraxi n. sp. et Torkarlingia euxinica n.g.n.sp., appartiennent & la micro-
faune des interstices de la région littorale de la Mer Noire. Nous les avons
toujours collectées dans le sable vaseux du phytal et jamais parmi les
algues mémes.

Tant qu’on peut juger d’aprés nos connaissances actuelles, si des
recherches futures ne démontrent pas sa présence dans d’autres bassins
maring aussi, Torkarlingia euxinica parait étre un endémisme pontique,
provenu d’immigrants atlanto-méditerranéens, pénétrés au Quaternaire
dans la Mer Noire par le Bosphore.

\

Nous sommes enclins & admettre cette origine zoogéographique
pour notre nouveau genre parce qu’il est trés apparenté au genre atlanto-
méditerranéen N annorhynchides Karling 1964.

En ce qui concerne l’origine zoogéographique de Macrostomum
peteraxi n. sp. il est plus difficile de faire des présomptions quoiqu’il
soit trés proche de Macrostomum rubrocinctum Ax 1951, vivant dans la
Baltique [1] et dans le bassin pontique [6].

(@)

Fig. 6—7. — Torkarlingia
euxinica n.g.n.sp. 6, orga-
nisation générale sur le vi-
vant, vue dorsale ; dessin a
main levée; 7, l'organe
copulateur male, sur le vi-
vant (tube a dessiner).
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A REVIEW OF THE SPECIES OF THE SUBGENUS
ONYCHOSTOM A S. STR. WITH DESCRIPTION OF A NEW
SPECIES (PISCES, CYPRINIDARE)

BY

PETRU BANARESCU

The subgenus Onychostoma s. str. includes eleven species, of which one, O. leplura,
is intermediate between this subgenus and Scaphestes. O. laticeps Giinther is a
synonym of O. sima (Sauvage & Dabry), Varicorhinus szechwanensis Chang
a synonym of 0. angustistomala (Fang.). A new specics from the Democratic Re-
public of Viel-Nam : O. vietnamensis is described which is closerto O, gerlachi from
the Hsikiang drainage.

Onychostoma Giinther, 1896 [2] (type: O. laticeps Giinther =
Barbus simus Sauvage& Dabry, 1874) is the right generic name for a
group of 14 or 15 Eagt Asian medium- to large sized Barbin minnows, in-
cluded by many authors within the composite Varicorhinus. These spe-
cies are characterized by the peculiar inferior and almost transverse shape
of the mouth ; the upper lip is thin, smooth and separated from the snout
by a deep but narrow groove; the lower lip is completely fused to the
jaw, except laterally ; the edge of the lower jaw is sharp, trenchant, horny ;
the groove delimiting the preorbital (lacrimal) bone reaches to the corner
of the mouth, it becomes very close to the groove delimiting the upper
lip and parting in two branches, one reaching almost below the middle
of the eye, the other delimiting the free part of the lower lip (Fig. 1).

Nichols [5] restricts Onychostoma to the species without barbels,
aseribing those with two pairs of barbels to the composite Varicorhinus.
I think that the presence or absence of barbels is a minor character, the
barbels being comparatively well developped only in O. angustistomata ;
they are short in other species, while most specimens of 0. sima lack
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barbels, but a few have a small or rudimentary maxillary (never rostral)
barbels. The presence of an ossified and serrated last simple dorsal ray
(as against a slender one) is a more important character, yet in one spe-

cies, 0. leptura the degree of ossification of this ray undergoes great indi-
vidual and age variations.

Fig. 1. — Onychostoma leptura, ven-
tral view of moulh (original).

Nichols’ Varicorhinus includes, besides 5 species of Onychostoma,
representatives of four other genera: Similabeo (= Altigena), being the
closest Bast Asian relative of the true African V. aricorhinus, the mono-
typic Rectoris and Parasinilabeo and one species, kreyenbergi, actually
belonging to Aerossocheilus. Lin’s [4] “Varicorhinus’ corresponds exact-
Iy to Onychostoma.

The closest relative of Onychostoma seems to be the West-Asian
group of so-called Varicorhinus, separated recently by Karaman [3]
as Capocta.

1 divide Onychostoma in two subgenera : Onychostoma s. str., includ-
ing the species in ‘which the last simple dorsal ray is ossified and Sca-
Dhestes Oshima, 1919, including the species in which this ray is slender.
f0. leptura is intermediate between both subgenera, being closer to the
ormer.

This paper deals only with Onychostoma s. str.; a revision of the
subgenus Scaphestes is forthcoming.

MATERIAL

63 specimens were examined ; they belong to the following collections :
American Museum of Natural History, New York (A.M.N.H.); Academy
of Natural Sciences in Philadelphia (A.N.8.P.); British Museum, Natural
History (B.M.N.H.), Field Museum of Natural History, Chicago (F.M.
N.H.), Muséum National d’Histoire N aturelle, Paris (M.N.H.N ), Natur-

historisches Museum, Wien (N.M.W.), United States National Museum,
Washington (U.S.N.M.).

The number of anal rays being constant (A 2/5) is not indicated.
Also many body proportions are more or less constant or are subject to
strong allometry (head, snout, eye) ; of real value are only the body great-
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est depth, length of the caudal peduncle and the least depth (all three
expressed here in 9, of standard length).

SYSTEMATIC ACCOUNT

Onychostoma sima (Sauvage & Dabry, 1874)
Fig. 2, 3.

Synonyms : Barbus (Systomus) simus Sauvage & Dabry, 1§74
(China) ; Onychostoma laticeps Ginther, 1896 (Kansu, upper Hwang-ho
drainage) ; O. laticeps fontouensis Tchang, 1930 .(}1pper Yangtze) ; Bc‘w bus
gerlachi (not of Peters), Rendahl, 193%{ (up%aer) Yangtze) ; Varic. gerlachi
| f Peters), Chang, 1944 (upper Yangtze). .
{not OSpecimeIié examigr;ed : hol(otI;rII))e of B. simus, M.N.H.N. 7952, “China”
(probably Yangtze), 142.0 mm st. length; paratype of 0. l. fontouensis,
M.N.H.N. 34—17, Szechwan, upper Yangtze, 184.(1 mm M.N.H.N.
34—16, Szechwan, 262.0 mm ; B.M.N.H. 1969. 4.5 :105, bzeeh_wan, 452.0
mm; U.S.N.M. 89164 (2 spee.), Suifu, Szechwall, 183.5 —187.0 mm ;
U.S.N.M. 91774, Szechwan, 144.0 mm ; F.M.N.H. 51118 (4 spec.), Suifu,
Szechwan, 136.0—203.0 mm; F.M.N.H. 43771 (2 spec.), Tu Chandzu,
Szechwan, 102.8—110.0 mm ; A M.N.H. 15286, Ya Wu, Szechwan, 144.0
mim.

8—9 .
D TIL 85 L. lab. (45) 47— 48 (49); Sp. br. 81—37.

Body depth 26.8—31.29, {(34.3% in the holotype/of 0. laticeps,
aecordingyto I():‘rﬁlnther, 2); caudal peduncle 20.4—23.49% ; least depth
10.0—13.09%,. Usually no barbels, but in some specimens there are rudi-
mentary or reduced maxillary barbels. Head and snout very blunt, dor

1 profile strongly arched. o
! pl’_[‘ohe holotygpg of B. simus (Fig. 2) proved to be the same species
as 0. laticeps ; it has a somewhat lower body than most other spe‘clmens
{depth 27.69%,), L. lat. 46 —47 (not 40, as indicated by Nlchols‘.). The
upper Yangtze specimens recorded by Rendahl [8] and Chang [il’]'a;s
Barbus, respectively Varicorhinus gerlachi actually are 0. sima, according
to the number of scales and body proportions indicated by both authors.

Range : upper Hwango-ho and upper Yangtze drainages. There
may be subspecific differences between sima (= fontouensis) from the
Yangtze and laticeps from the Hwang-ho; the latter apparently has a
deeper body, but it is known by a single specimen.

Onychostema gerlachi (Peters, 1880)
' Fig. 4.
Specimens examined : U.S.N.M. 94594 (2 spec.), Wuchow, Kwangsi,
182.0 and 217.0 mm; F.M.N.H. 47328, same locality, 153.0 mm. .

D III 8; L. lat. 48:1%51; Sp. nr. 28—-3b.
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Body depth 24.8—28.09%; caudal peduncle 20.8—23.49%; least
depth 7.8—8.69%, No barbels.

Sides silvery, scales not bordered with blackish punctuations.

This species is close to 0. sima from which it differs by a greater
number of scales, a slenderer body, a longer and especially lower caudal
peduncle, a less blunt head and snout. The general habitus of both spe-
cies is rather different.

Range : Hsikiang drainage, South China.

Onychostoma vietnamensis nova species

Holotype : M.N.H.N. B. 2652, 228.0 mm st. length ; paratypes :
M.N.H.N. B. 2653, two specimens 143.0 and 157.0 mm.
Description :

D IIT 8 [9]; A 2/5; L. lat. 16 248; Sp. br. 31—32; D. phar.

5.3.2—2.3.5; Predorsal scales 13—15; Circumpeduncular scales 14—16.

Body rather deep, greatest depth (at the level of dorsal insertion)
27.4—28.09%, of standard length ; caudal peduncle length 23.1—23.99 ;
least depth 8.9—9.39,. Dorsal origin about equidistant between tip of
snout and middle of caudal peduncle and between middle or posterior
margin of pelvic well behind that of dorsal. Predorsal distance 41.7 —45.5%,
of standard length ; preanal distance 70.5—72.5% ; preventral distance
48.5—50.59, ; distance from pectoral to pelvic origin 27.2—-28.69%; dis-
tance from pectoral to anal origin 23.0—27.49, ; length of pectorals
18.1—-19.1%; length of pelvics 18.4—18.89, s height of dorsal fin (e.g.
length of its first branched ray) 21.0 —22.29, ; length of dorsal base 14.9 —
17.99%; height of anal 14.5—-19.19, ; base of anal 8.8—9.7%,; length
of head 20.3—21.1% ; length of snout 6.5—7.9% ; diameter of eye 4.7
6.2%. Liangth of snout 31.6 —38.29, of head; eye diameter 23.0 —27.89%,
of head and 51.5—68.2% of interorbital width.

Pectorals far from reaching pelvic insertion, pelvies far from reach-
ing anal. Last unbranched dorsal ray strongly ossified on most of its
length and denticulated ; its top remains slender and articulated.

No barbels.

Sides silvery, most scales borderad with minute blackish punctua-
tions. No median longitudinal stripe.

Range : Song-Koi drainage in the northern part of the Democratic
Republic of Viet-Nam (former Tonkin) ; no other data are available as
regards locality.

Remarks. The three specimens on which this new species is based
belong to the same series as the 11 specimens of 0. leptura (M.N.H.N.).
They differ sharply from leptura by a strong and denticulated spini-
fied ray in the dorsal, shorter and deeper caudal peduncle, absence of a lon-
gitudinal stripe on body and presence of fine darkish punctuations on
most scales on the sides. 0. viethamensis approaches rather 0. gerlachi,
from which it differs especially by fewer scales, a lower caudal peduncle
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d scales bordered with blackish punctuations. The habitus of both
2£ecies is rather different.

Onychostoma elongata (Fang, 1940)
Fig. 5.
"icorhi M.N.H.N.
imen examined : Cotype of Varicorhinus elongatus, M.N :
40 1:?%) e‘%lKHt)ilanegf%?’l’l (probablb;p Kwangsi Province, Hsikiang drainage),
1 specilﬁen, 113.0 mm.
D IIT 7; L. lat. 49 —Z—; Sp. br. 31; D. phar. 4.3.2—2.3.4.

»; body depth 22.89%,; caudal peduncle 23.7% ; least
th%aglcl’/e r Is}%inlfloe;t;’alz ba?rrbelg; minute maxillary barbels pres%rfz. ned
dep T}iis i)s the only species within the genus that has .only 7 161»1n(31 9;1 L
dorsal rays. It differs from the sympatric O. gerlachs also in its much sle
derer body and presence of maxillary barbels.

Onychostoma macracantha Pellegrin & Chevey, 1936

Specimens examined : Holotype, M.N.H.N. 3‘5..323’, .2161:213 ng;az

Muong Hum, Ngoi-Pho-Thao, Song}-{lim‘—f—j ?ed Rbdﬁall(lggfi%’ t%a beyfll)’om'-
' am D.R. :

M.N.H.N. 35—324, Kon Tum market, 1ef111 e e

: .y Mekong drainage, but probably from Ton S ;

1%[1%)%;.1\? ,35—325,g80ng Koi ’R. (length of paratypes : 153.0 and 110.5 mm).

=8 45, . 2932 ; D. phar. 4.3.1—
D IIT 11—12; L. lat. 39E2— 45 ; Sp. br. 29—32; D. phar

1.3.4.Depth 32.0~35.5%; caudal peduncle 23.6—26.99% least depth

—11.6%. No barbels. ‘ )
04 '_%fl-l(:{% the only species within the genus which has more than 8

' : les.
dorsal rays and the lowest number of scales. -
braHChS?)%g (31{01 drz}minage ; its presumable occurrence in the Mekong is

doubtful.

Onyehostoma angustistomata (Fang, 1940)

Synonyms : Varic. angustistomatus Fang, 1940; V. szechwanensis

; shan, western Szechwan). .
Changépigﬁier(lgoexan’nned: Cotype of V. angustistomatus, M.DOT.H.N:
40—138, Suifu, Szechwan, 140.0 mm ; U.S.N.M. 91752, Suifu, :E81. ) mm ;
out of ,USN’M. 89164, ‘“China’” (surely Szechwan), two specimens,
154.0 and 163.0 mm; F.M.N.H. 43558, Kiating, Szechwan, 196.0 mm.

D III 8; L. lat. 48 5 8 5l; Sp. br. 32—35; D. phar. 4.3.2—

__51/‘2

3. 38.3—2.5.4. .
a4 gegt?l324.2i29.0%; caudal peduncle 20.4—23.0% ; least depth

10.0—11.19% ; both pairs of barbels present, longer than in other species.
Endemic in the upper Yangtze drainage.
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Onychostoma rara (Lin, 1933)

Specimens examined : paratypevof Varie. rarus, U.8.N.M. 94855,
127.0 mm; A.N.S.P. 85115, 96.0 mm ; AM.N.H. 12762, 104.0 mm ; all
three specimens from the Linchow, Kwantung, Hsikiang drainage.

D IIT 8; L. lat. 44% 45 ; Sp. br. 31—33.

Depth 31.4—34.69%,; caudal peduncle 22.1—23.29 ; least depth
11.6 —12.59%,. Both pairs of barbels bresent, shorter than in angustisomata.

Differs from 0. angustistomata especially in having fewer scales,
a deeper body and a deeper caudal peduncle.

Endemic to the Hsikiang drainage.

Onychostoma lini (Wu, 1939)

No specimens available.
D IIT 8; L. lat. 47% ;. Circumped. scales 16 ; Predors. scaleg 15 —16.

Depth 11.2—24.4 9% ; candal peduncle about 19—229% least depth
about 10—119;,

" Closer to the sympatric 0. rara but slenderer and with more scales.

Li-kiang, an arm of the Hsikiang, connected also to the Yangtze.

Onychostoma rhomboides (Tang, 1942)

No specimens avaiblale.

D III 8; L. lat. 44%-

Depth 35.6% ; caudal peduncle about 16.5% ; least depth 11.1 %-
Both pairs of barbels well developped. A series of longitudinal dark
stripes ; this is the only striped species within the genus.

It differs from the Yangtze 0. angustistomata in having fewer scales,
a deeper body and a peculiar colour pattern. Apparently more similar
to 0. rara from which it differs in colour pattern and 5 scales between
the lateral line and the pelvics.

Kweiyang, Kweichow, southern part of middle Yangtze drainage*

Onychostoma ovalis Pellegrin & Chevey, 1936

Specimen examined : Holotype, A.M.N.IL. 356—322, Phil-Tho,
Song-Koi = Red River drainage, 240.0 mm.

D III 8; L. lat. 44%; Sp. br. +£ 40; D. phar. 5.3.2—2.3.5.

2. — Onygchostomea sima. B.M.N.H. 1969. 4.55 105.’Szlccyh\\l'an.
) 3' — Onychostoma sima. U.S.N.M. 89164: Suifu, Szec 1\\31'.‘ N
‘ 4. — Onychostoma gerlachi. U.S.N.M. 94594. Wuchow, Kwangsi.

Fig
Fig
Tig



Fig. 5. — Onychostoma angustistomata. U.S.N.M, 91752, Suifu, Szechwan.
Fig. 6. — Onychostoma leptura. A.M.N.H. 10681. Nodoa, Hainan.
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Body exceedingly deep, its depth 41.5% ; caudal peduncle 23.89, ;
least depth 13.3%. Both rostral and maxillary pairs of barbels present
(in the original description [7] the rostral pair is said to be absent). ,

It differs from the three other species provided with barbels in
having an extremely deep body and fewer scales.

Endemic to the Song-Koi drainage.

Onychostoma leptura (Boulenger, 1899)
Fig. 6.

Specimens examined : Holotype of Gymnostomas lepturus, B.M.N.H.
1889. 11. 30 : 21, Hainan Isl., 159.2 mm; N.M.W. 10073, Hainan Isl.,
145.5 mm ; A M.N.H. 10681, Nodoa, Hainan Island, 16 spec., 90.5—181.0
mm; M.N.H.N, 34—-258, 34—259 and 1937--14, Song-Koi drainage,
The Democratic Republic of Viet-Nam, 13 specimens in all, 125.0 —
227.0 mm.

D IIT 8; L. lat. 45 v£~48 (49).

Body rather slender, caudal peduncle long and slender ; depth 22.4 —
28.0%; caudal peduncle 21.0—-25.8%; least depth 8.1—9.4. No bar-
bels. Last simple dorsalray slenderin somespecimens, especially in young-
er ones, slightly to moderately ossified and serrated in larger ones, but
never as strongly ossified as in the 9 already recorded species ; the degree
of ossification apparently increases with age. A longitudinal dark stripe
on the sides, better marked on the caudal peduncle.

Lin [4] believes that the specimens recorded by Nichols & Pope
[6] from Nodoa, Hainan, as O. leptura do not belong to this species, bub
to O. gerlachi. I examined in the American Museum of Natural History
the specimens of Nichols & Pope : all belong to leptura.

Range Song-Koi drainage on the continent (The Democratic Repu-
blic of Viet-Nam) and adjacent Hainan Island (China).

*

The 11 species of Onychostoma s. str. can be ascribed to 4 groups :
1) sima, gerlachi, vielnamensis and perhaps elongata ; 2) macracantha ; 3)
angustistomata, rare, ling rhomboides and ovalis; 4) leptura. The species
of groups 1 and 3 are mostly representatives, yet I do not lump them
as subspecies of polytypic species, because of the sympatric occurrence

. of gerlachi and elongata and of rara and lini.
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IINFLUENCE DU RAPPORT K/Ca SUR I’ABSORPTION
INTESTINALE DU POTASSIUM ET DU CALCIUM

PAR

EUGEN A. PORA et ANA MUNTA

The loop of dog small intestine was perfused with normal Thyrode serum as
well as with Thyrode serum containing 2 or 4 times higher K or Ca concentra-
tion than the normal serum. It was observed that in the blood of the perfused
loop the concentration of both cations was increased, although the Ca was in
a normal amount. It follows that the ratio between K/Ca tends lo remain un-
chang .

This phenomenon does not occur neither when the K of KCl is replaced with the
K of KCN in the Thyrocde serum (cus to the blockage ol the oxidative systems),
nor when the loop is unnerved before perfusion with a Thyrode solution containing
a different amount of cations and a changed I{/Ca ratio towards the normal.
The results show that the intestinal absorbtion of K and Ca is dependent on
the K/Ca ratio too, which in this circumstance might be considered as a medium
factor like the osmotic factors, the oxidative systems, the integrity of
innervation, and the functional integrity of the ionoceptors.

Le transport actif des cations & travers Ia muqueuse intestinale a
ait, ces derniéres annédes, l’objet de nombreux travaux. On a montré
Jue le Na, le K, le Ca, etc. peuvent passer & travers cette membrane
néme & l'encontre d’un gradient osmotique [1], [61, [7], [8], [9],[10],
i26], [29]. Mais, & Pexception de quelques recherches [4], [26], la permé-
wbilité de la muqueuse intestinale pour le K et pour le Ca, en fonetion
lu rapport qui existe entre ces deux mémes cations (K/Ca), n’a pas été
itudiée. Nous considérons que Pinfluence du facteur rhopique (Pora, 1958
A3]) sur les phénomeénes de transport cationiques est d’une importance
W moins aussi grande que linfluence du facteur osmotique [12], [14).

{EV. ROUM. BIOL-—Z0OLOGIE, TOME 16, NO 4, p, 249259, BUCAREST, 1971
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Pour démontrer ce fait nous avons réalisé de nombreuses expéri-
ences sur des animaux et des milieux aqueux trés différents [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26].

Dans le présent travail nous étudions 'influence de la variation du
rapport K/Ca, d’un liquide de perfusion intestinale, sur le contenu cationi-
que et la valeur du rapport K/Ca dusang qui irrigue ’anse intestinale étu-
diée.

METHODE DE TRAVAIL

Les chiens anesthésiés par chloralose (0,1 g/kg) ont été préparés pour la perfusion ou-
verte d’une anse intestinale avec le sérum Tyrode chaud (& + 38°C) et a4 un débit de 8 ml/
minute. De la veine mésentérique correspondante on a récoité du sang; les déterminations
quantitatives des cations ont été faites, pourle Nact le I par « Flammphotométrie », pour le
Ca par manganométrie.
On a fait 4 lots, chacun contenant entre 8 et 12 chiens:
lot 1: perfusion avec du Tyrode qui avait la valeur du rapport K/Ca deux ou quatre fois
plus grande que la normale (par adjonction de CIK, mais sans modification du contenu
en Ca). L’osmolarité de la solution a été conservée par une baisse correspondante du
taux de ClNa.
lot 2: perfusion avec du Tyrode qui avait la valeur du rapport K/Ca deux ou quatre
fois plus petite que la normale (par adjonction de Cl,Ca, sans modification du contenu
en K).
: perfusion avec les mémes solutions Tyrode que chez les lots 1 ou 2, mais dans une
anse intestinale dénervée.

<o

lot

lot 4: perfusion avec un Tyrode dans lequel le K normalement introduit par ClK a été rem-
blacé par le K du CNK. La valeur du rapport K/Ca reste normale.

Chaque expérience a commencé par une analyse du sang avant la perfusion de 'anse
intestinale. La concentration cationique trouvée était prise comme valeur de référcnce: R =
100%, a laquelle on a rapporté nos résultats, qui sont présentés dans des tableaux et leurs
variations procentuelles figurent dans des graphiques.

Dans chaque expérience la perfusion a commencé par le Tyrode normal. On a cons-
taté que 5 minutes aprés se produit une augmentation de la quantité des cations K et Ca (et
une diminution de Na), mais qu’aprés 45 minutes de perfusion, ces valeurs reviennent & la nor-
male. Malgré ces modifications quantitatives du taux de K, de Ca et méme de Na, de grands
changements du rapport K/Ca du sang ne se produisent pas. Ce phénomeéne est évident dans
chacun de nos graphiques (sol. Tyrode; K/Ca = 1).

RESULTATS OBTENUS

Nous présentons dans le tableau 1 un modeéle des résultats obtenus
a la suite d’une perfusion avec du Tyrode normal, suivie d’une perfusion
avec du Tyrode enrichie deux, puis quatre fois, en Potassiumm. Pour les
autres expériences nous donnons seulement la représentation graphique
des résultats, en pourcentage, par rapport & la normale.

Aprés une perfusion avec un Tyrode K/Ca = 2 (par le doublement
de la quantité de K) la concentration du Potassium sanguin augmente de

4,7
0,19
0,01
0,13
140
2,11
0,02

4,6
0,20
0,01
5,9
0,13

140
2,29
0,05

4,3
0,19
0,01
5,9
0,17

140
2,48
0,05

4K+
95" | 105" | 115" | 125" | 135’

Entre parenthéses le nombre

4,3
0,18
0,01
5,7
0,16

140
2,48
0,05

4,3
0,18
0,0t
5,7
0,17
2,29

142

4,2
0,23
0,05
5,7
0,16
140
1,69
0,01

4,1
0,21
0,05
0,14

149
1,06
0,05

70' | 80r | 90’

4,0

0,19
0,14
1,06
0,01

2X K+
142

60"
4,0
0,18
0,13

141
2,29
0,05

3,8
0,15
5,8
0,14
144
1,69

3,6

0,12
0,13
2,00

5,5

Tableau 1
Concentrations cationiques (mng/100 ml sang) & la suite de la perfusion d’une anse intestinale avec solution Tyrode normale, ou enrichie deux ou quatre fois de K+,

en fonction du temps (en minutes). & %variations procentuelles des résultats par rapport a la moyenne; p < degré de signification.
143

3,7

0,14
5,6
0,14
143
1,60

3,7
0,12
5,8

0,16
1,30

des animaux ; X moyenne des déterminations cationiques.
143

Sol. Tyrode

3,8
0,13
5,8
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143
1,06

4,0
0,12
5,9
0,18
146
1,91

3,6
0,12
0,13
147
1,91

T+ %
p<
+%
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+ %

X

Cat+
(8
Na+
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14,49, et aprés une perfusion avecun Tyrode K/Ca = 4 cette angmen.
tation est de 30,59, (fig. 1). On constate aussi une concentration du Cal.
cium, de 3,8%, pour le Tyrode K/Ca = 2 et de 8,0 % pour le Tyrode K/Ca
= 4. Il faut retenir le fait que dans le liquide de perfusion la quantité de
Calcium n’a pas augmenté. La hausse sanguine de Calcium est sans doute
due & une élibération calcique des réserves existantes dans Porganisme
[9), [27].

91 50t TYRODE

ol K
281 re

241

& Fig. 1. — Anse intestinale de chien
1 perfusé 45 minutes par Tyrode, puis
767 45 minutes par un Tyrode enrichi de
4 Potassium deux fois et 45’par Tyrode
4 contenant quatre fois plus de K. Sur
2 P’abscisse le temps en minutes; sur
b Pordonnée les variations procentuelles
& du contenu de Potassium (K+) ou de
+ Calcium (Ca*+) et du rapport K/Ca.
R = point de référence pour 1Ia
4 normale,
L
ot

5 16 25 35 45506070 809095 05 5 125135 v,

Comme suite aux augmentations paralléles de deux ecations: K et
Ca, la valeur du rapport K/Ca ne change pas au début ; mais la quantité
de Calcium élibérée par Porganisme n'est pas suffisante (dans un délai
assez court de temps, de 45 minutes) pour maintenir la constance de ce
rapport et a la fin de ’exypérience la valeur de ce rapport K/Ca sanguin
est de 209, plus grande (fig. 1).

Si la perfusion intestinale est faite avec un Tyrode K/Ca = 4, alors

Paugmentation sanguine du Potassium est de 13,79, et celle de Caleium

de 2,6%,, done des valeurs tout & fait semblables avec celles obtenues apres

la perfusion d’un Tyrode K/Ca = 2 (fig. 2, floches vers le haut).

Si la perfusion est faite avec un Tyrode exempt de Potassium,

alors on observe une perte continue du K sanguin, et une autre plus 1é-

gére du Ca. La perte de K est plus rapide et plus forte que celle de Ca;;

par conséquent la valeur du rapport K/Ca diminue constamment (fig. 2,
fléches vers le bas).

Aprés une perfusion avee un Tyrode K/Ca = 0,5 (la moitié de la
quantité de Ca), on constate une augmentation d’environ 119, du taux
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de K et d’environ 129%, du Caleium sanguins. A la suite d’une perfusion
consécutiveavee du Tyrode K/Ca = 0,25, on observe une nouvelle augmen-
tation sanguine forte du K (environ 189,) et une autre plus réduite du

16
o | Sol. TvRODE

21

4x K+ f )
xo !
Cs

4xK+

5 15 25 J54530 60 70 80 90 100 110 120 190 min

Fig. 2. — Le méme que la fig. 1. Aprés 45 minutes de perfusion Tyrode
normal, unc perfusion contenant4 fois plus de Potassium (4x Kt)ouun
Tyrode exempt de Potassium (—K+),

Ca (environ 8%,). Dans ces expériences la valeur du rapport K/Ca du sang
ne varie qu’apres la deuxiéme perfusion (fig. 3), & la suite de Paugmenta-
tion brusque du taux de Ca; puis elle revient vers la normale.

Si la perfusion intestinale est faite directement avec un Tyrode
K/Ca = 0,25 on n’observe pas de grandes modifications, ni dans la con-
centration de K ou de Ca, ni dans la valeur du rapport K/Ca (fig. 4, fl&-
ches vers le haut). Mais & la suite de I’4limination compléte du Calecinm
de Tyrode, on constate une forte baisse de celui-ci dans le sang et une
autre plus modeste de K, mais insuffisante pour que la valeur du rapport
K/Ca n’augmente pas fortement (fig. 4, floches vers le bas).

Si dans le Tyrode on remplace le K du CIK par le K du ONK et on
ajoute la quantité de cyanure nécessaire pour doubler la valeur du rapport
K/Ca on constate que les effets obtenus sont dus & l’action toxique du
cyanure et non pas aux modifications de la valeur du rapport (fig. 5). Le
simple remplacement du K contenu dans le CIK, par le K du CNK, pro-
Voque une trés forte augmentation du Potassium et une trés forte diminu-
tion du Calcium sanguins. Si la valeur du rapport K/Ca est augmentée
& 2 (par le K du ONK), ces modifications deviennent encore plus fortes.
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Mais dés qu’on remplace la perfusion intestinale avec un Tyrode qui con-
tient le K dans CIK (valeur du rapport K/Ca=2) toutes les valeurs san-
guines (de Ca, de K et le rapport K/Ca) reviennent vers la normale (fig.5).

Pour savoir si dans ces modifications de perméabilité cationique,
a c6té du rapport K/Ca, le systéme nerveux joue un certain réle, nous

avons refait les expériences de

type 1, apres la-dénervation de

% |sol TYRODE| 2x Ca++ '? 4 x0a++ P’anse intestinale. On a constaté
Nt ot VAL que la dénervation proprement
28_ o Ca 9 l'\ Ca gl dite ne provoque pas des change-
2] ,' ‘\ : ments importants dans ’absorp-
i N20) tion cationique sanguine si
2 " ) cette perfusion est faite avec un
A I b\\ Tyrode normal. Mais si on mo-
| \ difie les wvaleurs du rapport
76 B 8 K/Ca du liquide de perfusion
| A I \o—o Kt en l'augmentant & 2 ou & 4, on
121 7N b-0Cat+  constate danslesang une hausse
i | N du Potassium et une baisse du
lon I Calcium (fig. 6), qui sont d’au-
+ A j tant plus fortes que la valeur |
2N o X du rapport est plus grande.
%-‘\.‘ A i |Ce
/? e’ .“Ul' ‘(‘ 'i__
| e INTERPRETATION DES
# % s 8 RESULTATS
8_ s L’augmentation du taux |
101 de Potassium dans le milieu |
] 9 extérieur d’une cellule déter-
p ¥ mine une accéleration de la vi-
tesse des réactions cataboliques

5 15 25 35435060 TG00 05116 25136 min e celle-ci. Par conséquent sa |

entration osmotique -
Fig. 3. — Perfusion 45 minutes avec Tyrode normal, Song 1 B due . aug

puis 45 minutes avec Tyrode enrichi deux fois de 2
Calcium, puis 45 minutes avec un Tyrode enrichi ODbServer une augmentation de

quatre fois de Calcium. Le reste comme danslafig. 1. sa perméabilité [31], [32], [33].

D’autre part on sait que ’aug-
mentation quantitative du Potassium dans le milieu extérieur d’une
cellule provoque des modifications quantitatives des autres cations,
spécialement de ceux qui ont une action antagoniste sur la ou les fonetions
que le Potassium acecroit [23], [24]. Il s’agit d’'un méeanisme d’homéo-

stasie, dénommé homéorhopie (Pora, 1969 [13]). Sila variation cationique

n’est pas trés forte, alors les mécanismes homéorhopiques sont efficaces

et 'augmentation du Potassium (pris comme exemple), comme facteur

perturbateur, provoque d’une part la modification de la perméabilité
cellulaire, d’autre part il met en marche les mécanismes homéorhopiques,

qui ont la tendance de faire revenir les valeurs cationiques vers la normale.

Mais si la variation cationique est trop forte et d’une durée trop longue,

mente et par la suite on peut
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alors se produisent des perturbations irréversibles de nature pathologi-

que [LL].

Dans toutes nos expériences la perfusion aveec du Tyrode normal a
provoqué une « perturbation » du contenu cationique sanguin et donc du
rapport K/Ca, que nous avons poursuivis plus spécialement. Cette per-

| Sol. TYRODE] 4xCat* T

P

Co i

K+
————————— rca++f

Co

K+1

161 —Ca“l \o—-+ Cotty
515 25 55455060 70 809095 105 15125 136 1.

Fig. 4. — Le méme que lafig. 2. Aprés 45 minutes de perfu-

sion Tyrode normal, une perfusion contenant 4 fois plus de

Calcium (4x Cat+) ou un Tyrode exempt de Calcium
(—Cat+),

turbation initiale est due probablement au manque des protéines du
perfusat (donc & Pabsence de la pression colloidoosmotique du liquide de
perfusion). Mais 45 minutes aprés la perfusion toutes les modifications
cationiques, provoquées par cette « perturbation », reviennent & la normale,
ce qui signifie que les mécanismes homéorhopiques, — méme en ’absence
des protéines sanguines, — sont trés efficaces. Seulement dans une perfu-
sion directe avec un Tyrode K/Ca = 4 (par I'augmentation de 4 fois du
taux de Potassium, fig. 2) se produit une baisse importante de la valeur
du rapport K/Ca. Dans toutes les autres variantes expérimentales, pendant
les 45 minutes de perfusion avec du Tyrode normal, la valeur du rapport
K/Ca ne varie pas d’une facon significative, en restant pres de sa valeur
normale.

Ce résultat est dit au fait que le Tyrode a un rapport K/Ca de la méme
valeur que celui du sang (d’environ 0.6). Pour simplifier nous le considé-
rons comme égal a 1.

Les variations synergiques de la concentration du K et du Ca, &
la suite des modifications d’un de ces cations, démontrent ’intervention
efficace des mécanismes homéorhopiques. Ils ne permettent pas la modifi-

3 - c. 2546



256 E. A. PORA et ANA MUNTA 8

cation de la valeur du rapport K/Ca, car ces cations ont une action antago-

niste sur la perméabilité cellulaire (fig. 1, 2, 3, 4). 11 est incontestable que
le systéme nerveux intervient dansle maintien de la valeur de ce rapport

G1525 4560 6095 125 135 150 170 mmn

Fig. 5. — La méme expérience que dansla fig. 1,
mais l’enrichissement de Potassium est fait a

laide de CNK,

arrive dans’organisme), que pour des

K/Ca [5], [11], car aprés la déner-
vation del’anse intestinale la varia-
tion des deux cations n’est plus
Synergique, mais tout & fait con-
traire (fig. 6). L’influence du K |
dans cette action de perméabilité
dépend aussi de la nature de son |
anion. Dans le cas de CN~ le dére- i
glement des mécanismes homéo-
rhopiques est dii aux blocages |
des systemes oxydatifs intracellu- |
laires [28], [30], qui ont un effet
plus accentué que la dénervation
(fig. 5). La variation quantitative
des deux cations, K et Ca, est de
sens contraire, et a des valeurs |

beaucoup plus élevées (jusqu’a, |

759%,) que dans le cas de la simple

dénervation.

De tous ces résultats il res-
sort clairement que la perméabilité
de Dépithélium intestinal du chien
pour les cations dépend non seule-
ment de la valeur du rapport K /Ca,
mais aussi de la nature des anions
qu’il contient, ainsi que de I’inté-
grité dela fonction oxydative de la

§
|

cellule épithéliale.

Les variations oscillatoires
de certaines valeurs cationiques
ou de certains rapports des cations;
comme il résulte de beaucoup de
nos expériences (dans lesquelles
les modifications du Tyrode ont
été obtenues soit par 1’augmenta-
tion de 2 ou 4 fois, soit par la di-
minution & moitié ou & un quart
de la valeur normale du rapport
K/Ca) démontrent I’intervention
des mécanismes homéorhopiques.
Ceux-ci sont plus efficaces pour
de petits changements (comme il

modifications rhopiques accentudes.

I1 faut préciser qu’au niveau de Pintestin on a décrit Pexistence des
ionocepteurs [27], [3], [4], éléments nerveux qui déterminent stirement la
mise en marche des régulations homéorhopiques. A la suite de telles modi-
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fications la variation d’un ion est suivie d'une variation de méme sens’ de
Pautre ion antagoniste. Ce fait a été confirmé dans toutes nos expériences.

Dans le cas ot le fonctionnement normal des ’ionocepteurs est altéré
(par le dénervation et done par la §épa;ra,t10n dq récepteur d(? son cent-ye
nerveux, ou parle blocage des réactions enzymatiques oxydatives et done

4xK+ -

Sol. TYRODE\Sal. TYRODE | 2x KA+
% | avant la apres (o aprés a ) aprésla
" denervation|\denervation dehzﬁyat/bn %gﬂeﬂat/bﬂ
01 K A O 14
1 ! I e A0
241 ' H
201 :
761
721 i
9] ¢
_’. B '_.
41 Iﬂ\\ o #P< R
) (BN I\
R /"' PR ) .,"\ \"‘"\ b =0 E
e “o. o4 |
| vL// o ik <4 51 \\ ‘
41 : Y
S Mot S+
g1 |

& 1525554550600 609095 1055125155 150,601 960 min.

Fig. 6. — La méme expérience que dans la fig. 1, mais perfusions
avant et apres la dénervation de l’anse intestinale. Le reste
comme dans la fig. 1.

par manque de 1’énergie), se produisent des modifications non synergiques
(de sens contraire) entre les ions qui, normalement, sont dans un rapport
rhopique bien déterminé.

CONCLUSIONS

1. La perfusion d’une anse intestinale avec du Tyrode normal (_sans
protéines) provoque certaines modifications dans le taux de K, sie Ca ou de
Na du sang mais pas dans la valeur du rapport K/Ca, qui aprés 45 minu-
tes revient & la normale. i - N

2. La modification de la concentration du K ou du. Ca _dans le li-
quide de perfusion, soit par I’augmentation, soit par la"dimlnutlon (.ie T'un
ou de l'autre de ces cations, produit une intensification de ’absorption du
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cation qui a augmenté, mais en méme temps Pabsorption de Pautre cation
est aussi stimulée.

3. Les modificaA_:ions des rapports cationiques du liquide de perfusion
provoquent des modifications de méme sens des rapports cationiques du
sang de la méme anse intestinale.

4. A la suite d’une perfusion de l'intestin avec un Tyrode dont Ila
valeur du rapport K/Ca est modifiée, on arrive & un nouvel équilibre dyna-
mique des ions dans lesang, qui peut revenir & la normale si la modifica-
tion rhopique n’a pas été trop forte et d’une durée trop longue.

5. Aprés la dénervation de ’anse intestinale Pabsorption du K ou

du Ga n’est pas trop modifiée. Mais si le liquide de perfusion est non équi-
libré, c’est-a-dire qu’il a un rapport K/Ca d’une valeur plus grande ou
plus petite que la normale, alors ’absorption de ’ion qui augmente dans
la: solution perfusée ne stimule plus Pabsorption de 1’ion antagoniste.

6. Le blocage des enzymes respiratoires de la cellule intestinale par

1¢ changement du K de CIK avec du K de CNK provoque des troubles

fonetionnels dans I’absorption des cations K et Ca et anéantit les mécanis-
mes homéorhopiques.

7. L’absorption intestinale des cations dépend étroitement de la
valeur du rapport K/Ca, quand il s’agit de ces mémes cations, qui ont des
effets antagonistes sur la perméabilité intestinale vis-a-vis des cations.
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THE EVOLUTIVE INTERDEPENDENCE OF MEDULLARY
BLOOD CELL SERIES AND ITS MODIFICATIONS DUE
TO THE INTERACTION OF THE BIOFIELD WITH
THE ARTIFICIAL ELECTROMAGNETIC FIELD

BY

¢. SCHNELLER-PAVELESCU, ELENA CHERA and P. JITARIU

Using the formula presented in the text and standardizing it in comparison with
controls, the following correlation coefficients were obtained between the cyto-
logical ranges of the myelogram :

1, for controls ; 0.93, after 5 experimental exposures; 0.19, after 10 experimental
exposures.

It was ascertained that as againts controls, the interdependence between the cyto-
logical ranges steadily decreased after exposure to the electromagnetic fields,
every range differing from the other one.

The examination of the myelograms obtained in the course of our
investigation under three experimental conditions (controls, after 5 sit-
tings and after 10 sittings in the electromagnetic field) pointed to quan-
titative and qualitative changes of the component elements. The question
was posed, in this case, whether the physiological function and the myelo-
gram resulting from medullary hematopoiesis is forming or not a func-
tional whole with well established relations between its component ele-
ments. We dare say that we have tried to find out from the analysis of
the obtained data whether there is any interdependence relation between
the medullary cell series and in what way this interdependence changes
when the biofield interacts with an artificial electromagnetic field. There-
fore it was necesary to establish the coefficient of correlation by calculat-
ing average regression indices.

REV. ROUM, BIOL. — ZOOLOGIE, TOME 16, No 4, p, 261—271, BUCAREST, 1971
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For this calculus we had to work out tables supplying the necessary

data for the utilization of the general formula of these coefficients (indices).
The elaboration of these tables is very difficult and requires special care.
We shall present them at the broper place in the paper.

It is absolutely necessary that these three tables (controls, after 5
sittings and after 10 sittings in the electromagnetic field) shoul be al-
together similar.

The tables include seven myelohematopoietic cytological series,
i.e. 1) the erythroblastic series (E): 2) the leukocytic series (I); 3) the
Iymphocytic series (Lph); 4) the megakaryocytic series (Mg); 5) the reti-

PE' 25
{ 4 ~
4
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culohistiomonocytic series (RHM); 6) the plasmocytic series (P) and iy

the hemohistiocytoblastic series (H).

The number of evolutive stages of each hematomedullary cell se-
ries is different, varying with each cytological series as follows: 1) E —
= b stages; 2) L = 7 = stages; 3) Lph = 3 stages; 4) Mg = 2 stages ;
5) RHM = 3 stages; 6) P= 2 stages and H — 2 stages.

One should notice that the tables include seven medullary ecyto-
logical series. The evolution, or better said maturation stages vary with
the respective cytological series but do not exceed the number of seven
stages, required by the accuracy of the table, since the maximum number
of horizontal columns showing the number of performed myelograms and
homogeneously distributed in each evolutive stage, should not exceed the
number of columns, including the seven cytological series, as mentioned
above.

We have denoted by x; the evolutive stages of the cellular series
and by y; these of the cytological series ; it is obvious that the values of
both i and j may range between 1 and 7, according to their place in the

table.

For calculation purposes y=M.10"3, Moreover, a correction was also
necessary : as the count of hematopoietic marrow nucleated elements per
cmmm is generally performed without the possibility of differentiating
cells by their series and as the myelogram included only percentage va-
lues, it was necessary to calculate from these percentages the numerical
elements per volume unit. As already mentioned, 10 myelograms were
performed for each of the 15 rabbits, out of a group of 30 rabbits finally
selected as presenting posizive myelograms, both from a technical view-
point and from the microscopic aspect of the slides. In each experimental
group 150 myelograms were performed on the whole.

Considering that the columns recording the number of myelo-
grams for each evolutive stage should be homogeneously completed, the
following calculation results were obtained : :

‘ 150 il 150
B+7+3+243+2+2 24

= 6.25

Hence, for each evolutive stage 6.25 myelograms were performed. This
should not puzzle us, for we have considered the 150 myelograms as a com-
pact whole, almost as a single large myelogram, which was homogeneously
disgtributed both by cytological series and by evolutive stages.

|

The 8th horizontal column, denoted n,, intersects the 8th column,
denoted n,; it is easily noticed that

M'J)

D

e — 15

n; Y n; =n = 150.
i=1 i=1

In these tables, the values of 4+ may range from 7 to s, where Spax =
— 7 and values j from 7 to p where pun.x = 7. The same relation may
be written also as follows :

S D
EX].: 2375:]_5()
1 i

as seen from the table.

Our tables also included four headings on the horizontal colunmn
and four headings on the vertical column. It is necessary to present these
headings in detail, as they are the constituent elements of the general
formula used by us for calculating the vy, index.

Vertical headings :

— Column 9 = nyy; =

(B x 6.25) . 1.14297 = 35.68
(T x 6.25) . 1.1576398 = 68.89
@8 6.25) . 2.417184 — 45.31
@F<6.25) . 0.903392 = 11,30
(8 % 6.25) . 2.821574 = 52.89
(@ x 6.25) . 0.448644 =  5.60
@F% 6.25). . 0.711116 = 8.88

228.55

= Column 10 = n;y} =

B8 6.25) . (1.14297)2 = 40.612*
(T X 6.25) . (1.1576398)2 = 107.832

(8 X 6.25) . (2.417184)> = 108.901
(2 X 6.25) . (0.903392)2 = 10.125
(3 X 6.25) . (2.821574)2 = 148.051
(2 X 6.25) . (0.448644)2 = 2.420
(2 X 6.25) . (0.711116)2 = 6.301

424.249
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8
=—Oolumuy: 1= Y'ny X, ¢
1

(1 X 6.25) 4 (2 x 6.25) + (3 x 6.25) + 4 X 6.26) - (5 X 6.25) —

{1 X 6.25) + (2 x 6.25) + (3 x 6.

(6 X 6.25) -+ (7x6.25)

X 6.25) 4 (2 x 6.25) 4+ (3 X 6.25)

(1 X 6.25) + (2.6.25)

1 X 6.25) 4 (2 X 6.25) + (3.6.25)

(1 X 6.25) + (2 X 6.25)
(1 X 6.25) + (2 X 6.25)

S
— Column 12: y; ¥} n; x;:
1

93.75 x 1.14297 = 107.06
175.00 x 1.576398 = 275.70
37.50 x 2.417184 = 90.63
18.75 x 0.903392 = 16.93
37.50 X 2.821574 = 105.78
18.75 x 0.448644 = 8,40
18.75 X 0.711116 = 13.35
617.85
Horizontal headings
— Line 9: n; x, :
1 x 7.625 = 43.75
2 X 7.6.25 = 87.50
3 x 4.6.25 = 75.00
4 X 2.6.25 = 50.00
b x 2.6.2b6 = 62.50
6 x 1.6.2b = 37.50
7 x1.6.25 = 43.75

400.00

= 93.75

2b) + (4 X 6.25) + (5 x 6.25)

175.00

Il

= 37.50

= 18.75
37.50
= 18.75
= 18.758
= 400.00

Il

Ce)
Cs)
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— Line 10: n;x?2:

7.6.25 = 43.75
7.6.25 = 175.00
4.6.25 = 225.00
2.6.25 = 200.00
2.6.25 = 312.50
1.6.25 = 225.00
1.6.25 = 306.25

1487.50

D
— line 11 = ¥ n;; y;
1

6.25 x 1.14297

6.256 X 1.576398 |-

6.25 X 2.417184

6.25 x 0.903392 -

6.25 x 2.821571 -+

6.25 X 0.448644

6.25 x 0.711116 = 62.59
62.59

6.256 x 1.14297 +

6.25 x 1.576398 -+

6.25 X 2.417184 4

6.25 x 2.821574 = 49.71

0y) 6.25 x 1.14297

6.25 X 1.576398 = 16.98

0;) 16.98

Go)

6.25 X 1.576398 = 9.85

0,) 9.85

| Hence:2 x 62.59 |

49.71 +

2 X 16.98 +
2 X 9.85

2928.55
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D
— line 12: x; ¥\ n;; y;:
1

(62.59 X 1) = 62.59

62.59 X 2 = 125.48
94.71 X 3 = 148.53
16.98 X 4 = 67.90
16.98 X 5 = 84.90
9.85 X 6 = 59.40

9.85 X 7 = 68.95

617.85

We have enlarged upon the mode of constructing the control ex-
perimental group table. Tables of the modifications obtained in experimen-
tal groups submitted to 5 and 10 sittings in the artificial electromagnetic
filedhwc'lere built up similarly. Calculations were also made by identical
methods.

The tables worked out by us include the elements of the formule
used by us, as given below :

\/ [" § n; X~ (?—f:, Lny x;) ][“g my{-—(ggnqy})z]
In this formula : z
n=Bni=Zo
Fig. 1

On may notice that in the above formula the data recorded in the
table should be replaced.

In these tables, the horizontal columns represent the evolutive sta-
ges as already mentioned and the vertical columns represent the hemato-
medullary cytological series.

The first table represents the control series.

The other tables are for the experimental series subjected to 5 and
10 sittings in the artificial electromagnetic field :

Let us write now the above formula, where symbolic data are re-
placed by the data obtained from the calculations recorded in the three
tables.

Table 1

267
-
! el
| e © o o 1) © =) 0 0
=) I [ L2 L 2] L= b el 2
-| %) =} S 3 0 o ™~
n [ Sulo gl as S - -
i — ™ - ©
>
VT 0 [ (=) (=) o »
4 0 0 0
e e U RSP R T SO ol T [ o 2
=] i 2 10 5 0 D~ 0 0 8 | o
R s S (12 % o i
0 /:lv-c b i ‘? :
] s =)
> =
: o~ [} — 0 — =) — 3] =
— & o a1 V) & o < Il =
e o] < 9 2 = =) i @ ol - S
e | o o~ ) =) ) i © < g
3 = < [} =] i <t [ (5]
— i — ~<f =
E
0 o — o o = 0
y 2 2 o Gt 2 © 2 Ue
22| % | 18 - o 0 o )
= 3] © <t i o) 7] N
™
0 0 0 o 0 1= =3 (=) = (= 0 0
2 L I 19 L 0 19 < < 19 12 %0
= || = o 0 o o0 o~ ol =} (=] D ) o~
=} o ~t — — — ~— — 10 (= 0 [ ~—
i ~f# ~<# N ©
i
o 0 0 0 0 0
Sl ] N B3 o ® 2
© | & < o < o o
<t S ©
»
i 0 =3 (=) 0 o
N D S @ <
lielof | | N S | & | = S
&) © 3e) N 0
a
0 | 213 (83 & &
vl 0) 10 L) 4 ) 2 3
O oy N ol ol o © <
© © — o — i 0
I
S =) =} 0 S
0 0 D S S =3 =
s EER BT A | & e s < ~
< © — ¥y S — ©
Q
=) =) =) — )
. 0 0 0 0 S S S D~ 19
coof|| e Hacd R oy N | N | | Yo} ) Y} = ©
© © © © N o~ N < <t
~ —
0 =) =) o 0
© 0 0 0 0 0 0 = vy S 0 <t
i ] N ol o\ o) o N o o ~ I I )
© < < < < < S < © D~ © o
b ) A o
%) %) %) = =)
0 0 0 0 0 T 0 = [ ~ ¥l Yoy
[t &3 o o N 3 eyl ol e} o o o I
© < < < < © <o <t < < © ©
>
5] - o
- © < I <t <t © =
S o QS R B ) ~ < — - | o 2 S
1 (p =) e} — [25) 0 © s » » =
=] S B B o e e | s e PN
> < = — ) & < - = AN
< = — 0 ~# = 0 ¢ ~ B
i i [a\] [al} »
nD %
uoneorpu ol % i
] s B ] e ~ just
1IN e o~ ™ ~ 0 © ~ 0 o =1 s «




S
(=)
o
SSUMIIS QT 1933V 787169 S9°86 05°08 S9°00T |59°08 |3L'LFT |08°CTT [06°C9
00°2¥z cger cger €105 |€1°0% (¥E'6F (06T [06'C9
, e—0I'IN = ‘K 2
0S°287T || 62°908 | 00°¢E | 00°ZIE |00°00% |00°cgz [0°CLT |gL-ep
00°00% aLey 0c'Le 0629 |00°0¢ |00°GL |0S°L8 |PL€F 6
¥8°169 | 00007 | £8'686 00°2¥3 -| 00°0ST eg'9 ¢g9 0¢°Cr  |0S°CT .|00°cT |SL°E€F |SL'SF fu g |-
cg L cL'8T 08°0 90°¢g 0S°gI = = — — — |gg9 |gT9 PI1GOF H| L
90°L SL'8T | 99°0 LL'Y 0s°gI — = — — —~ |¢gi9 1 {sg9 81¢°Z8¢ d:f kg
€166 | 0g°LE 60°0G¢ LTy’ | SL8T = — = — . [6@9..(6%59 7 16279 ¥v6'cLeT | WHY| ¢
0€°9% | SL°8T £9'7¢ 8¢/ Ty IR06 oL = — = = —& lezi9-116ge 80%°L0%T | S 2
08 L2551 -081E £8°L91 ¥6'8¢ | GL°8T T = = T 589 - |6g'9 - (SE9 81%°LL0T Fafice
01°€2g | 00°GLT | €1°9%F Sr'e6 | cLew gz'9 ez'g g9 lgg9 lez'9 gz’ |ez9 9€6°9€1¢ T % :
OT°'TOT | SL°€6 69°6S g6'es | ggIe — = 639 (659 (529 |sT'9- |¢zo 3C% 9801 qAtoT
4l oo 6 8 L 9 c Tod s e g5
T 3 7 9 c v ¢ z ) iz
_x:ﬁwmh xSy _W wh_c ool u - ‘ owm.ﬁi\ m, F
2 = ; L5 5 5 e g :
i 3 S £ Lo , e ..
- - T R s . . - . ’ v k
: i
SSUIIS ¢ YV €1°8%9 £§°99 91°'LG 0€'68 ~ |SP'IL |66'87T (8°6TT (8859 | fAfu T x 4 ,
d
T
i alitd 166 166 98°'LT |98°LT |cL'6F (8829 (8879 | :Lfu { IT
=0T’ = £ d
0S°28FT | 6E'90€ | 00°¢8% | 0S°ZIE |00°00% |00°CZT [00°CLT |CL ¥ xtu 01
00°00% | sLe¥ 0S°LE 0629 |00°0S |00°SL |0S°L8 |sL'g xfu 6
- 1 P— e —
€I'ZT9 | 00°00% | <0°9e¥ SZ0€T | 00°0GT eg'9 cz'9 0S'GI  |0S°CT |00°ST |SL'SF [SL°EF fu 8 |
80°2L. | SL°ST 0Z°¢ 90°8 0S°zI — = . = | (gl N o A 021679 s op] [z
0L’ GL'8T 01'g er'g 05°grI = = —= = — |¢€9 |sz9 879° 1TV d 9|
SL8IT | 0S°LE LT°88T 0%'65 | SL°ST = = = — |989 |S%9 [gT9 892°89T¢ | WHY| ¢
3 00:0% | SL°8T- | g1 9¢°¢r | 0¢°2I - — — — — |¢g9 |cg9 €6S°0L0T | Sw i
00TL | 0gLE 81°69 0098 | GL°ST = o= = —'lego +lggio (gg9 000°0Z6T I gi
€€'99% | 00°GLT | €101 €c99 | gLe¥ ¢g'9 stalt) Gz'9 _mm.@ g9 |99 |cg9 (JAR4491 7] d
¢g'eTI | SL'E6 gLicg SLIP. | SgIE e o ¢g'9 |s2'9 |sg9 [sg9 |gg9 0Tg 98¢ Ci I
4! T 01 6 8 L 9 g 12 ¢ 4 T & m
L L L 9 g 4 g g T BRxes () el s
_x.::w 15 Ixfig w mhn Lt a . ! 9SBIoAY & -
ps S 0] ! ) i) £ o) 9] S
0
S FRILLN A




i

270 INTERDEPENDENCE OF MEDULLARY BLOOD CELL SERIES 10

1) For the control group :

(150 — 617.85) — 400 X 228.55
JI(150 X 1487.50) — (400)%] [(150 + 424.249) — (228.55)%]

2) For the group submitted to 5 sittings in the artificial electromag-
netic field

(150 X 622.13) — (400 X 230.25)
VT(150 x 1487.50) — (400)2] [150 X 436.05) — (230.2)2]

3) For the group submitted to 10 sittings in the artificial electro-
magnetic field

(150 X 691.84) — (400 x 242)
V(150 x 1487.50) — (400)%] [(160 x 989.83) — (242.00)%]

The calculation of the above relations yielded the following cor-

relation coefficient :

— in the control group : : 0.0468

— in the group submitted to 5 sittings : 0.0436

— in the group submitted to 10 sittings : 0.0092

As against the control group the correlation coefficient evolved as
following :

control : 1

After 5 sit.: 0.93

After 10 sit.: 0.19

One may bring all these data to the origin by substracting 1 from

those figures and we obtain :

control: 0
After 5 sit. : 0.07
After 10 sit. : 0.81
This could be plotted on a graph as follows :
6'00177‘/'0/ Ssit 10sit
| _0,07 22l

|
’ |
| |
| |
| |
{ 081

Fig. 2

. The results obtained by us show that the interaction of the biofield
Wlth_the artificial e.m.f. results in a marked decrease of the correlation
coefficient, hence, of the interdpendence between the cytological series
of hematopoietic marrow. The conclusion could be drawn that the cyto-

1
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.10 gical complex of the bone marrow formed a functional whole, to which

Zamic unity might be assigned, the same as for other organs.
Organllgeforeyprogeeding further, the validity of our calculus. must be
diseussed first, from the viewpoint of the calculation technique and,
second, from the viewpoint of its correct interpretation. The answer
to the first question is that we have used a calculation technique already
employed in other studies and expounded in different treatises and spe-
ciality handbooks. Begsides, by similitude We.usefi a calculation model
not yet employed in biology. Here the question is w_hether a complex
biological phenomenon like hematopoiesis Whlch is still very much dg—
pendent on very many unknown factors might be so easily included in
our study of the assessment of the interdependence of the cytological

. geries.

The accuracy of interpretation is questioned because the correlation

index ranging between - 1 and 0 does not permit two high deviations,

ially for simple phenomena which depend on a small number of
frg‘i};bleg The figures I())btaJinedl by us are rather low but we have taken
them into consideration only because the complexity of the phenomenon
is too great while the correlation coefficient decreases as against controls.

We think that most important in this study is the approach to the
problem by which the hematopoietic marrow acquires an almost organic

racter.

g Taking into account the very important part played by the blood
in the organism, which so far has been considered only from the angle
of each cell series one may foresse the role of the hematopmetle Iarrow
viz, an organic whole which may play a part in the organism by its glo-
bal activity. Viewed in this way, the question of the role of ’qhe blood_ and
of hematopoietic organs, especially of bone marrow, appears ina new light,
bringing again to the fore the study of the blood from other viewpoints
than the ones discussed so far.

Received February, 17, 1971

The Biological Research Center
Jassy
Department of Animal Physiology

4 —c. 2546




MODIFICATIONS OF THE PERIPHERAL LEUKOGRAM
BY THE INTERACTION OF THE BIOFIELD AND
ARTIFICIAL ELECTROMAGNETIC FIELD

BY

p. JITARIU, C. SCHNELLER-PAVELESCU and ELENA CHERA

The interaction between the biofield and the artificial electromagnetic field modi-
fied the peripheral leukogram in rabbits as follows :

1. The number of leucocytes per mm is increased.

9. The redistribution of the formula of leucocytic elements is to the effect that the
neutrophilous polynuclei decreased while the monocytes, basophils and lympho-
cytes increased. :

A homogeneous group of 20 adult rabbits (9 males and 11 females)
weighing between 1700 and 2000 g was used in our investigation. Rab-.
bits were exposed to a rectangular pulsating electromagnetic field with
one-second pause after three seconds of excitation, for 10 consecutive
days. BEach experiment lasted three minutes.

The observations made when starting the experimeénts on the inter-
action between the biofield and the artificial electromagnetic field, will
be presented in a separate paper. Lo

The experimental procedure has been described by us in the paper
;:Normal myelogram in the rabbit”, dealing with the controls selected

y us.

Pipette samplings were taken for leucocyte counts and the leuko-
gram was established by smears on slides; 148 leukocyte counts were
made in all : 52 controls, and 48 after the 5th and 10th exposure, respee-
tively to the electromagnetic field. Eight WBC were carried out for each
rabbit, amounting to 464 WBC, distributed as follows: 160 before ex-
posure to the electromagnetic field and 152 after the 56h and 10th experi-
ment, respectively. Slides were stained according to the May-Griinwald-
Giemsa technique as used in man as well. Heial i
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RESULTS

a) The influence of the interaction between the biofield and the artificial electro-
magnetic fiell (EMF) on the leucocyte count.

Analysis of Table 1, containing the results of counts made as already
shown, points out that homeostasis limits are not exceeded.

The following statistical indices were calculated : arithmetical
mean (M, = No. leucocytes/cmm), %, variation, standard deviation {o),
variability coefficient (Ve) and the Student mean error (Em. t), as shown

n the table

Table 1
¢ No.leuc. cmm Variation
Group Ma % c ! Ve Em. t
Control 7024 — 1458 ‘ 20 686
After 5 exp. 7878 12.158 1351 ' 17 682
After 10 exp.
8562 21.896 1259 14 637

Examination of the data presented in Table 1 emphasizes that the
interaction between the biofield and the artificial EMT results in the
increase of the leukocyte count, i. e. : after 5 and 10 exposures there
is 212.158 9, and 21.896 9, increase, respectively. A simultaneous decrease

is observed in the standard deviation (o) and the variability coefficient -

{Ve), while the corrected mean error (Student) is almost constant, ranging
between the admitted limits of the leukogram.

b) Influence of the interaction between the hiofield and the artificial EMF on the WBC.

The following table presents the mean WBC for the 464 leukograms
as well as their percentage variations.

Table 2
% Variation 9% +
Leucocyte Gohirol After 5 exp. |After 10 exp.| After 5 exp. [After 10 exp.
EMF EMF EMF EMF
Neutrophils 56.375 48.039 38.118 —14.785 — 32.385
Eosinophils 0.875 1.434 1.026 +63.890 + 17.600
Basophils 2.350 3.500 3.947 +48.936 + 67.000
Lymphocytes 38.475 44.131 53.052 +14.131 + 37.575
Monocytes 1.425 2.302 3.447 +61.543 +141.894
Intermediary WBC 0.350 0.539 3.394 --54.000 -+ 11.420
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A new distribution of the leucocytes is observed, yet within the

ostasis limits. : S
Il To emphasize the variations of Fig. 1, a graph is given below.

% %
15 15
[ ] 141 M.
wor 100
i 67 B.
&0 50
| b
Control IOex,a‘ i
g 324 M. ‘
%0 50

Fig. 1. — Percentage variations of the Leucogram. M, Nlonocytef; B,
Basophyl cells ; L, Lymphocytes ; N', Leucocytes number /mm?; E, Eo-
synophyl cells ; F. i, Intermediary form; N, Neutrophyl cells.

Table 2 points out that the interaction between the biofield and the
artificial EMF results in a decrease of_polynuclear cells throughout the
experiment. Simultaneously, basophil polynuclear cells, lymphocytes
and monocytes exhibit a percentage increase. Eosinophil polynuclear
cells and intermediary forms after having increased start decreasing tend-
ing to fall within early values. Table 2 shows that monocytes recorded

- most significant percentage increases, followed by basophils and lympho-

cytes.

The statistical calculation of these data is given in Table 3

Table 3 evidences that neutrophil polynuclear cells and lymphocytes
are the most homogeneous leucocytic group displaying very little stan-
dard deviation, with small modifications in the course of the experiment.

Table 3
[} eM.t
Leucocyte i After 5 [After 10 exp. : After 5 exp. |After 10 exp.

Control exp. EMF EMF Control EMFE EMF

yNeui:rophils 5.529 4.312 5716 4.192 3.430 3.605
Eosinophils 0.380 0.682 0.516 0.288 0.547 0.414
Basophils 1.026 4.326 0.366 0.686 0.322 0.294

- Lymphocytes 4.892 3.952 6.470 3.784 3.171 5.194
Monocytes 0.966 1.194 1.112 0.631 0.913 0.892
Intermediary WBC | 0.277 0.787 0.322 0.212 0.656 0.236
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40 The absolute mean was found to range between the sum and the
difference of the arithmetical mean and the mean Student error. In the
case of neutrophils, the absolute mean ranges between 56.375 4 4.195,
i.e. between 52.183 and 60.567.

The variation of the Student mean error ranges between o 4 eMt.
In the case of neutrophil polynuclear cells it ranges between 1.337 and
9.721 9%, being approximately placed in the middle of this interval.

The size of the representative sample indicates the lowest number
of observations required for conclusive results. In the case of neutrophil
leucocytes 288 observations are necessary. In the case of the other leuco-
cytic elements we obtained figures of the same order of magnitude.

A slightly higher number of observations than the oneresulting from
calculus were carried out.

From the above investigations the following conclusions may be
drawn :

1. The interaction of a biofield with a pulsatory artificial EMF in-
fluences the leucocytic dynamics in the rabbits as follows :

a) the number of leucocytes/cmm increases and

b) the leukogram is modified by the new distribution of the elements
of the leucocytic formula.

2. The redistribution of leucocytic elements in the formula occurs
as following :

a) Increase of lymphocytes, monocytes and basophils and

b) Decrease of neutrophil polynuclear cells.
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. SOME ASPECTS OF TETRAXIN ACTION ON PROTEIC
~ AND NUCLEIC ACID METABOLISM IN RATS*

BY

RLENA HEFCO, CSONGE BRANDSCH, GABRIELA LINK and
P. JITARIU

Tetraxin action on weanling rat growth, NPN, PN, RNA, DNA and RNA/
DNA ratio in tissues, serum GOT and GPT activities, plasma N—NH,, ureea,
creatinine, ammonia, tissue lipid and water contents were determined. g
We observed a significant gain in body weight, an increase of RNA and DNA
content in the muscle, without any change in the per cent protein content, i. e.
an increase of body muscular mass; a slight decrease in plasma N—NH, and a
slight increase of serum GOT and GPT activities. The other parameters did not
change.

We conclude that the action of this biostimulator on the animals is a complex
one, being the result of both the direct and indirect action on the animal organism.

Since 1945, when antibiotics became available for non-medical
experiments, they were fed to animals with the aim at inactivating com-
pletely all bacteria in the intestinal tract. Thus, researchers hoped to obtain
an essentially sterile animal, on which they could study vitamin require-
ments uncomplemented by “intestinal vitaming” or “toxic substances’’.
Feeding succinylsulfathyasole, streptomyein, or a combination of both
these substances failed to produce a sterile intestinal tract, and the re-
sults in animal growth were the opposite of those expected; the chicks
fed sulfadrugs gained 10—30% more weight than control chicks. The
authors suggested ‘“the inhibition of certain bacterial groups which might
decrease the growth of the animal through either a) consumption and con-
sequent immobilization of vitamins, or b) production of toxic compounds.
However, the possibility that c) these agents could act systemically should

- not be overlooked” [29].

* This work was supported by the Yassy Antibiotic Factory
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Subsequently, it was reported that dried penicillium mycelium,
fed in chick’s ration resulted in an evident gain in growth [32], and in
1948, chlortetracycline in the diet was also found to increase the growth
rate in chicks [17]. The effect of antibiotics on growth was confirmed in
1949, when the beneficial effect of feeding antibiotic fermentation resi-
dues in plant protein diets was found to be greater than could be attributed
to the vitamin B,, content of the residues [41]. The active factor was
found to be the residual antibiotic [42].

Since 1950, growth stimulation by dietary antibiotics was reported
in chicks by many investigators [4], [15], [43], [45]; geese, pheasants,
turkeys, pigs, calves, mink, rats and men also responded to the stimulus
of antibiotics.

This paper records the findings of our research aimed at establish-

ing the action of a biostimulator manufactured by the Yassy Antibiotic

Factory (tetraxin-containing 49, tetracycline) on protein and nucleic acid
metabolism in rats.

For this purpose we determined the gain in body weight, protein - |

and non-protein nitrogen in the blood, muscle and liver; plasma amino
nitrogen ; creatinine, ureea and ammonia; serum glutamate-oxalacetate-
transaminase (GOT) and glutamate-pyruvate-transaminase (GPT) activ-
ities ; ribonucleic acids (RNA) and deoxyribonucleic acid (DNA) in the
muscle and liver; total liver lipid content and liver and muscle water
content.

MATERIALS AND METHODS

Male Wistar rats weighing 60—100 g. and others weighing 35—50 g.
were used. The animals were fed a complete standard diet (after McCol-
lum) [27] and water ad libidum. To the diet of the treated group 50, 100,
200 and 500 parts per million (ppm) antibiotic were added. The gain in
body weight was determined four weeks later, when the animals were
sacrificed by decapitation, after which blood was collected and liver and
muscle exciged.

Protein nitrogen (PN) and non-protein nitrogen (NPN) were assayed
by micro-Kjeldhal method [1], [2], total amino nitrogen according
to Moore and Stein [30], [31], and total protein by Lowry procedure [24].
Blood creatinine was determined with Jaffé reaction [19, 38], ureea ac-
cording to Michon and Arnaud [28], and ammonia by Conway’s method
[10, 11, 14]. Serum GOT and GPT activities were assayed by the colori-
metric method of Reitman and Frankel [39]. The nucleic acid content of
tissues was estimated by a modified Schmidt-Thannhauser procedure
[93, [20], [23], [37], [40].

‘Total lipid content was determined by the method of Folch et al.
[13] and tissue water was evaluated as the difference between wet and
dried tissue weight. The results were statistically analysed using Student’s
t test.

TETRAXIN ACTION ON PROTEIC AND NUCLEIC ACID METABOLISM 279

RESULTS

At first, we checked the antibiotic level which produced the highest
gain in rat growth, feeding 50, 100,200 and 500 ppm tetraxin (calculated
to tetracyclin content). Maximum gain inrat body weight was obtained
with 200 ppm ; on bigger concentrations of antibiotics in the diet, the gains
in body weight were less as compared wij:h controls. We adopted the level

of 200 ppm.

Table 1
Gain in body weight (g.) after four weeks of tetraxin feeding (exeept group VI—after three weeks)
A Number of Difference
Group Treatment L X + S.E. p %
Control 17 69.6 4- 2.11 NS
I Tetraxin 24 69.5 + 2.13 :
Control 15 75.5 4 1.82 1 149
1 Tetraxin 15 86.3 4 0.93 p < 0.00 49
111 Control 23 79.4 + 3.8
Tetraxin 24 92.3 4 2.8 0.01 < p < 0.02 16 %
v Control 17 64.1 - 2.1
Tetraxin 19 74.9 4 3.4 0:01y< pu< 0.02“» 16 %
v Control 6 54.0 4- 4.5
Tetraxin 8 64.8 4 3.5 p < 0.05 129%
VI Control 28 52.2 4 1.53
Tetraxin 38 58.7 4- 1.44. 0.01 > p > 0.002 129,

X —mean
S.E. — standard error

When tetraxin (200 ppm) was fed to rats with initial weight of 60—
100 g., after four weeks, we did not observe differences in body weight
gains between tetraxin-treated and control groups (Table 1, group I).

~ When tetraxin feeding was initiated to rats weighing 35 to 50 g., after

four weeks, a significant increase in body weight occurred (Table 1, groups

II—VI), the per cent differences being of 12—16.

All metabolic parameters investigated were determined on rats
which had an initial weight of 35—50 g. and were fed with 200 ppm
tetraxin. :

In order to establish if the gain obtained in body weight after four
weeks of tetraxin feeding is a consequence of biostimulator action on pro-
tein metabolism, we determined some indices as : PN, NPN and totalamino
nitrogen. Table 2 illustrates the NPN in serum, muscle and liver. No
differences existed between tetraxin-treated and control groups. Like-
wise, no differences were found in protein content in serum, liver and
‘muscle between the two groups (Table 3) as results were expressed as
g./100 g. tissue. :

Tetraxin feeding led to a slight decrease in total plasma amino
nitrogen as compared with controls (Table 4).
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I Table 2 Table 5
il > Non.protein nitrogen content (mg. o) Bleod ammonia:lovel (ug/ml)
fild | : Nunber = 2 ‘ : Grou Nun?b’er of X 4 S.E.
| 1 S1gup of animals X 4 S.E. L ' animals .
" ) SERUM Control 12 40.7 4+ 1.2 ; Control ’ 23 l 2.3 4 0.21 \
Tetraxin 16 39.3 + 1.02 N.S. Tetraxin | 19 2.5 £ 0.29 N.§
‘ MUSCLE Control 12 249.3 + 5.9
3 Tetraxin 13 250.1 |- 5.08 N.S
; _ LIVER Control 11 151.4 + 5.86 -
Il Tetraxin 12 152.7 1+ 5.52 N.S Liadle 0
Serum ereatinine (mgo, ml)
Table 3 Group Number of rats X &+ S.E. ’ ; P
Total protein content (g./100 g. tissue or 100 ml. blood) : ! |
I N ‘ Control 13 1.09 + 0.04 i
; : Number S S ; Tetraxin 17 1.18 - 0.06 | N.S
Sronp of animals el l b
|
_ SERUM Control 16 5.92 4 0.27 . Table 7
| Tetraxin 15 6.11 - 0.27 N.S
LIVER Gontrol 11 29.2 1 0.31 Blood ureea content (mg/100 ml.)
; Tetraxin 16 21.6 -4 0.35 ‘ N.S. < : i Number of X 4 S.E . ;
i MUSCLE Control 13 21.88 4 0.9 | up animals 3 i
Tetraxin 14 21.01 + 1.6 1 NeS ]
I Control ‘ 18 29.5 4+ 2.1 i‘
FHkA Tetraxin | 15 29.7 + 0.9 I NS
(i l ) Table 4
Total plasma amino nitrogen (mg. N—NH ,/109 ml.)
\ l Group Number of rats X + S.E. p Table &
| Tissue water content (g./100 g. tissue) after tetraxin feeding
|
| | Control 12 7.1 4 0.34 o Number of i
i Tetraxin | 24 ‘ 6.7 £.0.42 [ N.S. g onp Gtoup rats £ LSk P
L ; : e
1; ; : In order to assess protein metabolism, one can use other criteria  MUSCLE Control 19 74.8 1 0.38
‘ including measurements of ammonia, creatinine and ureea blood levels ’ Tetraxin 30 75.1 + 0.12 N.S.
; [1]. No changes were observed inrats fed tetraxin in regard to ammonia LIVER Control 19 69.8 + 0.20
(Table 5), creatinine (Table 6) and ureea (Table 7) blood levels. ; Tetraxin 30 69.5 4 0.12 N.S.
With the aim at establishing if the gain observed in body weight of
rats fed tetraxin was due or not to a water accumulation in the tissues,
we determined the liver and muscle water content (Table 8), but no dif- : ; Table 9
(A ferences were registered. Likewise, no increase in the liver lipid content : ;
i \(Tabl e 9) was f oun d Liver lipid content after tetraxin administration (g. o, g. tissue)
L | : = . g
_ At the same time, the RNA and DNA content and RNA/DNA ratio = Grons NTitAbar bt rats S R P
; in liver and musecle were followed. A very significant increase in muscle '
il RNA and DNA content was obtained without any change in the RNA/DNA
I ratio. Conversely, no significant changes in the RNA, DNA content and = Control 17 5.96 £ 0.24 ;
i RNA/DNA ratio occurred in the liver (Table 11). Sl Tetraxin 24 9:95: & 0,14 P
Ml ‘: | 5 : :
i |
i
I i
| ‘“,}
it
Wl i
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Table 10
Serum GOT and GPT activities (mg. pyruvate/ml./h)
Number of a
Group ’ Group ) At X4+S.E. P
GOT Control 16 235.23 + 15.6
Tetraxin 17 259.75 4 14.2 N.S
GPT Control 12 144.0 4+ 8.9
Tetraxin 16 162.9 4- 12.2 N.S
Table 11
Tissue nueleic acid content (mg./l(}o mg. tissue) after tetraxin feeding
. . Number of
Tissue Group ahimals X 4 S.E. p
Liver Control 16 1.29 - 0.024
Tetraxin 24 1.35 -+ 0.020 N.S.
R.N.A.
Muscle Control 18 0.230 4+ 0.009
Tetraxin 17 0.322 4 0.007 p < 0.001
Liver Control 17 0.315 + 0.006
Tetraxin 18 0.327 4 0.016 N.S.
D.N.A.
Muscle Control 14 0.072 4+ 0.002
Tetraxin 15 0.081 -4 0.003 p < 0.05
Liver Control 15 3.8 - 0.08
R.N.A./ Tetraxin 17 3.7 4 0.07 N.S.
D.N.A
Muscle Control 15 3.6 4 0.14
Tetraxin 15 3.7 4 0.13 N.S.
DISCUSSIONS

The gain in body weight after feeding tetraxin to weanling rats for

4 weeks showed a biostimulating action on animal growth.

With regard to the mechanism through which the antibiotics pro-
mote the animal growth there is no unanimous opinion. Numerous sug-
gestions which have been proposed can be attributed, in general, to
two modes of action: (1) an indirect action determining modifications
of the intestinal flora, thatisan increasein thenumber of favourable micro-

organisms (vitamin synthesizers), a decrease in the number of harmful
microorganisms (vitamin users, toxin producers, pathogens or potential
pathogens) and the reduction of infectious diseases; and (2) a direct ac-
tion on cells, tissues and metabolic reactions [26].

Growth stimulation in rats after antibiotic administration (aureo-
myecin, penicillin, streptomycin and chloramphenicol) was reported by Ole-
son et al. [33], but they considered that the growth stimulating effect of
the antibiotics appeared to be an indirect mechanism and not onedepend-
ent upon the structure of the antibiotics. On the contrary, Bruggemann
[6] reported that daily parenteral administration of antibiotics to rats
promoted growth similar to that produced by oral administration in the
species, suggesting that the site of action needs not necessarily be con-
fined to the digestive tract. We wanted to see if the gain in body weight re-
sulted in protein metabolism changes, i. e. if it is due to a direct effect of
the antibiotic upon the animal.

Since each nucleus contains the same amount of DNA [44], the
amount of DNA in a tissue indicates the number of nuclei and therefore,
the number of cells. Since an increase in RNA content indicates an in-
crease in the intensity of protein synthetic activity [5], the measurement
of total RNA affords an index of the inten sity of protein synthetic activ-
ity. Therefore, the ratio of RNA to DNA is an index of protein synthe-
§is  eapacity per cell.

The increased content of both muscle RNA and DNA shows an en-
hanced protein synthesis and an enlarged number of cells.

In view of all these considerations, the increased RNA and DNA
content with unchanged RNA/DNA ratio, could be interpreted as an
increase of muscular mass. Since the muscle protein content per weight
unit was unchanged after tetraxin administration, it resulted that there
was an increased muscular mass without modification of protein concen-
tration per weight unit. The other metabolic parameters we followed
(NPN, NHj, creatinine, ureea) did not change after tetraxin feeding, indi-
cating that the general metabolical pattern of the animal remained un-
changed, only an enhanced muscle protein synthesis occurring. As the
musculature represents about 40 per cent of body weight, the registered
changes in this site of the body may explain the gain in body weight.

Since this modification was accompanied by a slight decrease of
plasma amino nitrogen, which constitutes the major part of the labile
amino acid pool of the body, and also by a slight increase of serum GOT
and GPT activities, one can conclude that there is some emphasis of the
muscle protein synthesis. -

The fact that antibiotic administration do not modify the general
metabolical pattern of the animals was also reported by other authors.

Thus, Lassiter et al. [22] following the chlortetracyecline (CTC)
effects on growth, digestibility and blood levels of NPN and ureea in
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‘ were reported by Burgess et al. [7] who studied the influence of penicil- 9 JOUNg. ° (B very usetul, because ey aV(‘)‘ura, ¥ 4 u’-’
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(7] [8], [46]; REFERENCES
The fact that the gain in growth was not due to water and/or fat
| accumulation in tissues, was attested by the lack of change in these in-
| dices after tetraxin feeding (Tables 8, 9). 1. ALBaNEsE A. A., Newer Melhods of Nulritional Biochemisiry, Acad. Press, New York, 1963.
(i . s 5 f 2. BAILEY L., Techniques in Protein Chemistry, Elsevier: Amsterdam, 1962.
|| ‘ _W%th all these repm;ted modlflca_tlons, we cannot conclude that the 3. Brrson W. M., J. Ann. Vet, N. A., 1952, 121 95, ?
' ; antibiotic growth effect is an exclusively direct one, because they do 4. Bro H. R., Feed Bag, 1950, 26, 15, 59.
| i not modify the general metabolical pattern of the organism. Otherwise, 5. BRACHET I.L\Il.é‘g?\z’em]\lkucllgzgrziculs. Ed. by Chargaff F., Davidson J. N., vol. II, Acad. Press,
5 s 3 < : eIl . 'k, o.
the big number of investigations showing the antibiotic influence on 6. BRUGGEMANN J., Abstr. in “Antibiotics” Ed. by H. S. Goldberg, Van Nostrand Cois
‘ intestinal flora cannot be ignored. Thus, Elam et al. [12] reported that o é’rinceton, New Jersey, 1959.
I sqylie . : > SR S e 7. BUreEss C., GLuck M., LAUGLAND D. H., Poultry Sci., 1953, 32, 444,
i’ chick intestinal microflora was affected both by feeding and by injec 8. CatroN D. V., BENNISoN R. W., Mappock H. M., J. Animal Sci, 1953, 12, 51.
; tion of penicillin or bacitracin. The effect of antibiotics onpromoting growth 9. CuarGArr E., DAVIDSON J., The Nucleic Acids, Acad. Press, Now York, 1955.
| has been explained as an inhibition of Clostridium perfringens from in- 10. Corowick S., KAPLAN N., Methods in Enzymology, 1957, 3, 1962, 5.
(16t A : £ . s B 11. Conway E. J., Microdiffusion Analysis and Volumetric Error, Crosby Lockwood & Son
il testinal tract [12]. One explanation of this effect is the inhibition of bac- Ltd., London, 1957,
! ‘ teria producing toxines. Guzman-Gareia [16] studied the effect of small 12. Evam J. F., Jacoss R. L., TopweLL W. L., GEE L., Couct J., J. Nutr. 1953, 49, 2, 307.
| doses of penicillin which stimulated the rat growth and they determined 13. Forcu J., J. Biol. Chem., 1957, 226, 497. : ! ¢
\ ‘J h B £ inal SRRt Th d 1 £ 14. Gerox W., Pauscu J., Verleichende Untersuchungen iiber Methoden der Ammoniumbestim-
the number o 1nte'st1ngx microorganismes. ey reported a decrease o mung im Blul, Z. ges. exp. Med. 1968, 148, 337.
(i anaerobe concentration in ceccum and the small intestine and an increase 15. GroscHKE A. C., Evans R. J., Poultry Sci., 1950, 29, 616.
| g Oy, " $ O RCSIoTG : 16. GuzmaN-Gagcra J., J. Nutr., 1953, 49, ¢4, 647.
ln,the cohfc_nme nul.nbel' OIl e considers ,tha’t the a’ntlbmt,lcs su.ppress the 17. HARNED B. K., RaymonD W. Cs éLARK M., CosGrRowE R., HiNE C. H., McCoNeELYy W.J .,
microorganisms which utilize the nutrients from the intestinal tract. StoNEy E., VESSEY R. E., Yupa N., Sussarrow Y., Ann. N. Y. Acad. Sci., 1918,
Luckey et al. [25] presented data which showed that the antibiotics did N H51,K182- Ghe e e
2 s : . . . . . iy - HILL G H., KELLy J. W., J. Nutr., 195¢ ,ol, 3, :
not stimulate the growth of ch1gks ma‘mta}ned in aseptic COHdlthn‘S,' but 19. HinsBERG-LANG, Medizinische Chemie, Miinchen, Urban & Schwarzenberg, 3. Aufl., 1¢57,
‘ they enhanced the growth of chicks raised in usual laboratory conditions. 662.
g However, when the antibiotics were fed to ““germ-free”’ chicks and tur- 20. Hureninson W. C., Musro H. N., Analyst, 1961, 86, 768.
. . e . % 13 SO S ¢ s 5 r Varle [
: ‘J keys [23]’ [24], the results indicated that low levels of antibiotics stimu- 21. Jukes T. H., “Antibiotics in Nulrition ,» Medical E.ncyclo.pedla, New York, 1955.
(Il Tated o th hilb hioh] 18 haa licht deny ing effect. B L 22. LASSITER C. A., DEANTON T. W., Rust J. W., J. Dairy Sci., 1955, 14, 760.
f ‘ : a’, & grpw ’ W } e. 181 levels had a slig eP_lethH_lg erLech; 'Xperler‘lces 23. LoiseLEuR H., Techniques de Laboratoire, T. 1, fasc. 11, 1962.
LI with chicks raised in old quarters and fed antibiotics, and chicks raised 24. Lowny O., RosexproucH N., FArR L., RANpaLL R., J. Biol. Chem., 1951, 193, 1, 265,
; in new quarters showed no differences in growth [18]. However, at 200ppm 25. Luekey T. D., Goroon H. A., WAGNER M., REYNIERs J. A., Antibiotics a. Chemother.
f level there was an increased rate in chick growth raised in clean ; 1956, 6, 36.
| Drodl ¢ 26. Luckey T. D., Antibiotics in Nulrition, in “Antibiotics”’, Ed. by H. S. GoLpBERG, Van
quUarters, Nostrand Co, Princeton, New Jersey, 1959
| « 2280 - 3 s - J 1) 1) 9 3 s
(e All these data — in many cases conflicting — and the results obtained 27. McCoLLum quoted by W. Merrz, Am. J. Physiol., 1959, 196, 3, 614.
by us, which plead for the existence of a direct antibiotic action upon the 28. MicroN J., ARNAUD R., Clin. Chim. Acta, 1962, 7, 738.
animals, may be in agreement only if we admit the existence of a multiple 29. Moore ‘ P. R., EVENsoN A., Luckey T. D., McCoy E., ELVEHIEM C. A., Harr E. B., J.
{ action which find expression in both a direct action on the animals and Biol. Chem., 1946, 165, 437.
| . . . . . o) ¢y W i £
; an indirect action through the change of intestinal flora. 2(1) e S.,JSEI()I; \(\;J'fei{ Biglz’;z;m;?"zl?ogf 2
| i} | . § 0 . . . . . . ) 22 3. 2 : ;4 g
LR Since the number of investigations carried out in both directions 32. NEWELL G. W., PETERSON W. H., BLvgmsma C. A., Poultry Sci., 1947, 26, 281.
f Is very great, no one of them can be contested upon the reason of some 33. OLEsoN J. J., Hutcuings B. L., WHITEHILL A, R., Arch. Biochem., 1950, 29, 334,
i error. ; : : 34. Ozawa E., J. Antib., 1955, 8, 205.
5 Dy : 35.  —  J. Antib., 1956, 9, 67.
I | We cqnclude,_therefore, on a complex action of fz};ntl.bIOtICS_.On amrpal 36. Prrry T. W., Benson W. M., J. Animal Sci., 1953, 12, 310,
I organism ; it remains to spemfy the site where the blOStlmula’ung action 37. PorrocALX R., Pora L., Acizii ribonucleici celulari si virali, Ed. Acad. Bucharest, 1966.
f ‘ ‘ occeurs. ’ : e 38. REINER M., SELIGSoHN D., Standard Methods of Clinical Chemistry, New York 1958.
il '
,‘ '
| i
i
il
Uit
Gy | i\i‘_ i




286

39.
40.
41,

42.
43.
44.

45.

46.

ELENA HEFCO and CO-WORKERS 10

Rertman S., FRANKEL S., Amer. J. Clin. Path., 1957, 28, 56.
Scamint G., THANNHAUSER S. J., J. Biol. Chem 1945, 161, 83.
STOKSTAD]%OL R., Jukes T. H., PIERCEJ PAGEA G., FRANKLIN A., J. Biol. Chem., 1949
647.
Stoxstap E. L. R., Jukes T. H., Proc. Soc. Exptl. Biol. and Med., 1950, 73, 523.
— Poultry Sci., 1950, 29, 611.
VENDRELY R., The Nucleic Acids, Ed. by Chargaff E., Davidson J. N., vol. II, Acad. Press,
New York, 1955.
WarreHILL A. R., OLeson J. J., HutcHiNGs B. L., Proc. Soc. Exptl. and Med., 1950, 74, 11.
WiLson G. D., BURNSIDE J. E., BRay R. W,, PHILLIPS P. H., J. Animal Sci., 1953 12, 291.

Received March 4, 1971

Cenler of Biological Research, Yassy
Department of Physiology

o oty ;
o) s '"Iv bmmﬁ 2

GLYCEMIA LEVEL AFTER HYPOTHALAMIC
RADIOFREQUENCY CURRENT LESIONS

BY

V. HEFCO and P. JITARIU

Radiofrequency current lesions of the SEP, APM, MIFB, VMH, CGM, RF, AM
and HIP do not produce significant variations in the fasting blood sugar level,
one week after surgery and followed up for 3—4 weeks. Hypophagiais always
accompanied by hypoglycemia and hyperphagia does not modify fasting glycemia
level.These results are due to a wider localization of function at the hypothalam-
ic level and to great functional reserves of pancreatic B cells.

It is concluded that in rats, the use of fasting glycemia values, as a test of the
state of mechanisms which control the glucide metabolism, is not recommended.

Experiments have shown that lesions of the central nervous system
may be produced more efficiently by passing a direct anodal current through
a stainless steel or NiCr electrodes. Yet, the precise nature of the cyto-
lytic process has not been known for a long time. Louck et al. (16) have
observed a distinet deformation of the tips of steel, tungsten or silver
electrodes after the passage of anodic direct current. Rowland et al [24]
have reached the conclusion that the toxic effects produced by such eléc-
trodes are probably closely related to the metallic electrochemical inva-
sion of the tissue surrounding the central defect. Reynolds [23] has ob-
served that hyperphagia and obesity secondary to the electrolytic lesion
of the VMH nucleus no longer occur if that nucleus is destroyed by means
of a radiofrequency (RQ) current. According to Reynolds, hyperphagia
is a congequence of the chronic irritation of the tissue around the lesioned
portion.

Starting from ‘these considerations, we have followed the variations
of induced glycemia as a result of the lesion of different hypothalamic
nuclei and of nervous structures in close anatomic and functional connec-
tion with the hypothalamus, by means of a radiofrequency current.
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MATERIAL AND METHODS

140 male Wistar rats weighing 200 —250 g were used. Rats were kept at
laboratory temperature and on a standard diet, according to Mae Collum
[19], with water ad libidum. Surgery was performed with a stereotaxic
apparatus, under ether anesthesia. NiCr glass-insulated electrodes were
used. The outer diameter of the electrode was 0.3 mm. The RQ current
was supplied by the electrosurgical apparatus TUR CH4, 1.8 MHz. The
maximum size of the lesioned area are shown in brain sections presented
in Fig. 1—2. Sham-operated (SO) animals were submitted to the same
surgical procedure, without current passage. Glycemia was determined
one week after surgery after 14-hour fasting. Determinations were perform-
ed by Asatoor and King’s method [2]. The histological control of produc-
ed lesions was made by Guzman-Klores et al’s method [7]. The stereo-
taxic atlases of Szentagothai et al [25] and Klippel and Konig [14] were
used. Results were statistically calculated using Student’s t test.

RESULTS

Figures 1—2 point to the maximum size of produced lesions. In
Fig. 3, the results obtained after the lesion of the septal area (SEP) at
the level of the anterior commisure and median preoptic area (MPA)
are presented. Glycemia, followed up one week after surgery for 3—4
weeks, is observed to oscillate arround normal values, without showing
statistically significant variations. Figure 4 shows results obtained atthe
same intervals after the lesion of VMH nucleus and of the medial fore-
brain bundle (MFB). The variations of observed glycemia, as compared
to SO animals or to the presurgical level, are not statistically significant.
The same conclusions are also drawn from results presented in Fig. 5,
which shows glycemia values obtained after the lesion of the central grey
matter (OGM) or of the midbrain reticular formation (RF) and from Fig.
6 which present values gbtained after the lesion of the basal and dorsal
amygdaloid nueclei (AM) or of the hyppocampus (HIP).

DISCUSSION

The relation of the hypothalamus with the glucidic metabolism
remains a physiological mystery, despite intense researches carried out
in thig field. Literature data synthesized by Anderson et al [1], Leibson
[17] Paton [21], Mitiusov [20] bring clear evidence in support of the hypo-
thalamic role in the glucidic metabolism control. It is generally considered
that the stimulation of the postero-lateral part of the hypothalamus results
in hyperglycemia and lesions in the rostral part of the hypothalamus
produce hypoglycemia and hypersensitivity to insulin. Our previous
data [9] performed in acute experiment after electrolytic or RQ current
lesions of different hypothalamic nuclei, have shown that glycemia modi-
fications secondary to lesions, support the functional division of the

Fig.1. — The maximum lesioned side at septal lev.el .(a), medial
forebrain bundle (b) and area preoptica medialis (c)




Fig. 2 — The maximum size of produced lesions at ventrome-
dial hypothalamic nuclci(a), substantia grisea periventricularis
(b) and reticular formation (c).

Fig. 3. — Glycemia level after
septal and medial preoptic
area radiofrequence current
lesions.  SO-sham-operated ;
L-lesioned. Values are mean
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septo-preoptico-hypothalamic system in a sagittal plane.avnd not in an
antero-posterior one. Present results show that, irrespective of the zone
operated upon, glycemia modifications in the rat, starting one week after
surgery, produce no significant modifications. We observed significant
hypoglycemia only in the first days-when glycemia was determined-after
the lesion of the posterior part of the median eminence [10]. Figures

mg/w00m/ :
9 7 an HIP
—+- ~+-s0

i Skl o

80 Fig. 6. — Glycemia level after
i amygdaloid nuclei or hippo-
70 | e = campal lesions. Legend as in
Pe RGP Fig. ‘3.

60 | \I
J0 F %
L0 L L L L L

3—b show that there is a tendency of glycemia decrease at the begin-
ning of the interval, without being significant, and then a nonsignificant
increase. Hypoglycemia observed by us was always associated by hypo-
phagia. Thus, after posterior deafferentation of the hypothalamus, which
was accompanied by animal somnolence on the first postoperative days,
or after preoptic deafferentation, when animals become hypophagic,
hypoglycemia appeared if animals were not tube-fed in this period. After
a previous feeding of these rats, they became normoglycemic after 12 —14
hour starvation. [11]. Converselly, hyperphagia secondary to lesions does
not result in glycemia increase after 12-hour starvation. Unpublished
results obtained by us after CGM lesion show that rats become hyper-
phagic, increase their hepatic glycogen content almost twice and, yet,
the fasting glycemia level was normal. Similar data were also observed
by Hales and Kennedy [8] after electrolytic VMH lesion, when rats be-
came hyperphagic though presenting a normal fasting glycemia level.
Trifaro et al [26] have noticed that the lesion of the VMH nucleus does
not result in the modification of the glycemia level 10 and 40 days after
surgery. Moreover, Frohman et al. [4] [5] have observed that the lesion
of the VMH. nuclei in weanling female rats determines a reduction of
food consumption in the first post-operative days, hypoglycemia for 5—7
days followed by normoglycemia, despite the increase of plasma insulin
content and the decrease plasma and pituitary growth hormone amount.
Congstant fasting glycemia values were obtained by us also after hypo-
thalamic deafferentation, a surgery accompanied by quite important
modifications in the activity of the hypothalamo-pituitary-adrenal sys-
tem (HPA) [11] [12]. Variations in the HPA system activity also appear
as a result of the zones studied in the present work. Thus the adrenal
activity decreases significantly after RQ current lesions of the stria ter-
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minalis. Conversely, we have observed an increase of the adrenal activity
after such lesions at the level of the fornix, MFB, CGM, VMH, without
affecting the median eminence or the RF. In the case of RF, modifica-
tions are observed only after 2 weeks and not also after 30 days from the
surgery. Nevertheless, rats remain normoglycemic. This might be due to the
hypoglycemic action of some pituitary hormones, e.g. ACTH. This action
of ACTH may occur both per se [10] and by the activation of insulin
secretion, hence by overloading of pancreatic B cells [18] [10]. Pancrea-
tic B cells were actually observed to have large functional reserves,
which might compensate for variations secondary to lesions occurring
in the hyperglycemic system. Thus, Fajans [3] has observed that in the
initial stages of glucocorticoid administration in high amount, the adap-
tative response of the pancreas may not be great enough to prevent mild
by easily demonstrable reduction of carbohydrate tolerance. With more
prolonged steroid administration carbohydrate tolerance may return to
normal or even greater than normal, of course besides cases when used
doses result in the destruction of pancreatic B cells [22].

Hypophysectomised animals present hypoglycemia as a rule [1]
[15]. The complete disappearance of a pituitary function, after the inter-
ventions performed by us, is not likely, since the localization of functions
at the hypothalamic level is usually wider. Thus, as concerned CRH
(corticotrophin-releasing hormone), Brodish concluded that the entire
region of the ventral hypothalamus, ranging between the optic chiasma
and the mammillary bodies, is involved in ACTH secretion. Our previous
data also plead for a wider localization of this hypothalamic function,
concerned with CRH secretion [11]. Guillemin et al. [6] have also shown
that hypothalamic releasing hormones should not be exclusively located
in the median eminence. They have observed that the amount of TRH/mg
tissue in the median eminence is not different from that in any other
hypothalamic region. :

However, in the case of modified adrenal cortex activity, even if
glycemia level after 12 —14 -hour fasting was not modified, the insulin
tolerance test was clearly different [13]. Also, Trifaro et al. [26] have
reported an increase of sensitivity to insulin after VMH lesions in rats,
which were normoglycemic. It can be observed that the use of fasting
glycemia level in the rat, as a test of the state of mechanisms which con-
tribute to maintain glucose homeostasis, is not appropriate.

CONCLUSIONS

1. SEP, APM, MFB, VMH, CGM, RF, AM, and HIP lesions do
not produce significant variations in the glycemia level, starting with
one week after surgery and followed up for 3—4 weeks.

2. These results are probably due to a wider localization of functions
at the hypothalamic level and to the great functional reserves of pancreatic
B cells.

3. Hypophagia is always accompanied by hypoglycemia and hyper-
phagia does not modify the level of fagting glycemia.
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4. The use of fasting glycemia values, as a test of the state of the
mechanisms which control glucide metabolism in the rat, is not recom-
mended.
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CHROMOSOMAL POLYMORPHISM IN THE WATER VOLE

(ARVICOLA TERRESTRIS 1.)

BY

P. RAICU, DOINA DUMA, MARIA KIRILLOVA and AL. TUTA

The karyotype and idiogram in Arvicola terrestris L. ssp. scherman Shaw, which
lives in the mountain regions of Romania, show a chromosome number of 2n —
36, of which 10 pairs of metacentrics, 3 pairs of submetacentrics, 1 pair of sub-
telocentrics and 3 pairs of acrocentrics. The X chromosome is a big metacentric
while the Y is a small acrocentric.

A comparison between the chromosome set in the scherman ssp. from Romania
and the ssp. amphibius (K. Fredga, 1968), from northern Europe revealed striking
differences as to both autosomes and heterosomes. The fundamental number
(FN) is 66 in the former and 72 in the latter.

. Our studies, like those of K. Fredga (1968) clearly suggest an interspecific chromo-

somal polymorphism, the karyotype evolution proceeding through mechanisms
of the Robertsonian type, accompanied by the loss of several chromosome arms.

»Al I. Cuza” Universily, Yassy
Department of Animal Physiology

In a previous paper, K. Fredga [1] presents the karyotype and the
idiogram in the water vole, (Arvicola terrestris 1..) which is, in the author’s
opinion, a very suitable species for cytogenetical researches. In this study
no mention is made of the subspecies or variety, the only feature noted
being the black colour of the skin, and the origin of the animals from
the southern and middle regions of Sweden. Most likely the animals
belonged to the amphibius subspecies, which is known to be spread in
the northern regions of Kurope.

Owing to the interest this animal displays for cytogenetical resear-
ches, we thought it useful to undertake a comparative study of the karyo-
type and idiogram in Arvicola terrestris L. ssp. scherman Shaw, fro
our country. ;

REV. ROUM. BIOL. - ZOOLOGIE, TOME 16, NO 4, p. 203—296, BUCAREST, 1971
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MATERIAL AND METHODS

Males and females of Arvicola terrestris L., subspecies scherman Shaw were used in this
study. This subspecies is characterized by light brown skin on the dorsal part of the body and
grey on the ventral part. In our country, the subspecies scherman is mainly found in the moun-
tain plains and grasslands with broken up soil [2].

The animals used in our study originate in the Pirusca locality on the northern mountain
side of the Ciucas Mountains, at height of 1300 m.

To obtain cytological preparations, the animals were colchicinized by intraperitoneal
injection with lcc. of a 0.02 p. c. colchicine solution per 100 gms. body weight. The animals
were killed and the femur bone marrow removed and hypotonized in a 0.75 p.c. sodium citrate
solution at 37°C for 40 minutes. After centrifugation of 1000 r/min for 15 minutes, the pellet
was fixed in a 3 :1 mixture of alcohol and glacial acetic acid. After five successive fixations and
centrifugations at 30 — 60 minutes from each other, preparations were made by the air dried
method. Staining was performed in a 15 p.c. Giemsa solution for 15 — 20 minutes.

As many as 32 karyotypes were made, 16 for each sex. Based upon the measurements
of the chromosomes in the 32 metaphase plates the following parameters were determined :
absolute length of the chromosomes (in (1), arm length and arm ratio, as well as relative length
of the chromosomes, taking the 1000 value for a whole autosome complement together with
the X chromosome. Finally, the different types of karyotype chromosomes were established on
the basis of arm ratio, and their idiogram was constructed.

RESULTS AND DISCUSSION

The karyotype study in Arvicola terrestris L. ssp. scherman Shaw
revealed a chromosome set consisting in 17 pairs of autosomes of which :
10 pairs of metacentrics, 3 pairs. of submetacentrics, one pair of subte-
locentrics and 3 pairs of acrocentrics.

The heterosomes are as follows: X is a big metacentric, while Y
is a very small acrocentric, as identified by the pairing off method, as
the only pair of morphologically and structurally very different chromo-
somes.

The measurements performed on the chromosomes in this species
revealed variations between 7.11 p for the biggest chromosome which
is a metacentrie, and 1.90 p for the smallest one which is an acrocentric
(Table 1). Considerable differences appeared between the biggest chro-
mosome of the karyotype which has a relative length of 82.5 p.c. and the
smallest one, with a relative length of 22.08 p.c., the former being about
four timeslarger than the latter. On the basis of chromosome arm measure-
ments and arm ratio (long vs. short), the chromosomes were ascribed
to 4 groups, according to the nomenclature of A. Levan, K. Fredga and
A. Sandberg [3]. Thus, chromosomes with an arm ratio ranging from
1.0 to 1.7 were classified as metacentrics (m), those with an arm ratio
of 1.7—3.0 were classified as submetacentrics (sm), while those with an
arm ratio between 3.0—7.0 were ascribed to the subtelocentrics (st);
chromosomes with a very short arm (arm ratio higher than 7.0) or lacking
one arm, were classified as acrocentrics (a).
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The autosomes are easily identifiable in the chromosome set, taking
into account the size and arm ratio. Thus; the metacentrics m2, m3 and
m4 in spite of their close size (6.11—5.69 p) or relative length (70.96 —

Table 1
The biometric study of Arvicola terrestris ssp. scherman karyotype
Absolute length in p i,
Chromosome M g Rlcelsfrlt\]yl( Arm ratio |Chromosome
T Tea vy S ;
No. ;t:nl(llal—'i(jl error Limits MmA + X)% 00 Lfs type
| |
1 TRB e 0.83 [5.43—8.44 82.50 1.02 M
2 6.83 4- 0.82 [5.40—9.34 79.86 2.62 SM
3 6.114 i 0.84 [4.43—7.93 70.96 1.42 M
4 5.84+4 0.69 |[5.33—7.08 67.80 1517, M
5 5.69-+ 0.75 |4.27—7.08 .| 66.01 1.67 M
6 5.55+ 0.69 |4.28—6.97 64.38 2.01 SM
7 5.44-+ 0.60 |3.94—6.75 63.06 2.34 SM
8 5.14 4 0.61 [3.57—6.58 59.58 1.42 M
9 4.824 0.61 [4.03—6.27 56.47 1.33 M
10 4,72+ 0.55 [3.57—5.74 54.84 1.36 M
11 4.68 -+ 0.53 [3.53—5.74 54.31 = A
12 4.44 + 0.49 [3.63—5.43 51.52 1.32 M
13 2.844 0.11 |2.14—3.99 34.40 4.99 ST
14 2.80- 0.11 {1.96—3.42 32.92 1.28 M
15 2.66 -+ 0.34 |2.05—3.37 30.98 1.02 M
16 2.60+ 0.40 |2.14—3.60 30.13 &t A
17 1.90+4+ 0.29 (1.29—2.36 22.08 - A
X 6.75+ 1.27 15.30—9.00 78.30 1.70 M
Y 1.994 0.35 |1.46—2.25 23.07 — A

66.01°/y) are classifiable according to arm ratio. Likewise, sm2 and sma3,
though very elose in size might be individualized by the centromere posi-
tion which is more excentric in sm2. On the contrary, the metacentric
pairs m5, m6, m7 and m8 are more difficult to recognize because of both
their close size and arm ratio which ranges within very narrow limits.
The m9 and m10 pairs though close in size, show quite a characteristic
arm ratio which allows their identification. The other pairs of subtelo-
centrics and acrocentrics do not rise special difficulties for recognition,
as their position within the karyotype is elearly determined.

The X chromosome is a big metacentric, of 6.75 ., with a relative
length of 78.30°/y,. It might be easily identified, as it is different from
the first metacentric pairs by the less central position of the centromere.
The Y chromosome is an acrocentric very similar in size with the last
pair of aerocentrics, for which it could be mistaken.

The karyotype and idiogram in Arvicola terrestris ssp. scherman
display several characteristic features, and on comparing it with the
chromosome set from the same species, as studied by K. Fredga [1],
similar in the amphibius subspecies, which lives in northern Kurope,
many striking differences arise. Inspite of the same number of chromo-
somes (2n = 36) the karyotypes and idiograms are dissimilar.

The K. Fredga’s studies [1] revealed 9 pairs of metacentric, 4 pairs
of submetacentrics and 4 pairs of subtelocentrics in the karyotype, the
acrocentrics being completely absent.
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In our studies, 10 pairs of metacentrics, 3 pairs of submetacentrics,

one pair of subtelocentrics and 3 pairs of acrocentrics were evidenced.
As far as the FN is concerned, it amounts to 72 in the amphibius
subspecies and 66 in the scherman subspecies, the decrease being due to
the occurrence of 3 pairs of acrocentrics, which are absent in the sub-
species from northern Europe. The above results might be taken into
account as evidence for karyotype diversification by mechanisms of the
Rebertsonian type, accompanied by the loss of some chromosome arms.
. The differences between the 2 subspecies are not limited to the
antosomes, but involve the heterosomes too. Thus in the amphibius SSP.
the X chromosome is middle sized (4.06 p. and 58.3%,, relative length)
being the 13% element of the karyotype, while in the 8Sp. scherman the
X chromosome is much bigger (6.75 p. and 78.309/,,. relative length) and

is the 3™ element of the chromosome set, according to size. The Y chro-

mosome is similar in the two subspecies, being an acrocentric of sm-.:
size. ~
From the above results, the conclusion of an intraspecific chro-
mosomal polymorphism is to be drawn which does not involve the chro-
mosome number but only their structure. Similar phenomena were found
in other species too by R. Matthey [4], [5]; T. A. Yoshida, K. Amano
[11]; B. Soldatovié, B. Garzicié, S. Zivkovié [9]; S. Ohno, C. Weiler,
J. Poole, L. Christian, C. Stenius [6]; P. Raicu, S. Bratosin, M. Hamar
[7]; P. Raicu, D. Duma [8].
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Fig. 1. — Female karyotype in Arvicola terrestris ssp. scherman (a) and their
metaphase plate (b).




Fig. 2.

'— Metaphase plate in a Arvicola terrestris ssp. scherman male.
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Tig. 3. — Male karyotype of the previous melaphase plate in Arvicola lerresiris ssp.
scherman.
IFig. 4. — Idiogram of Arvicola lerrestris ssp. scherman.
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