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HOMMAGE A IL’ACADEMICIEN PETRU JITARIU
A L’OCCASION DE SON 80° ANNIVERSAIRE

Les Dbiologues de Roumanie

leur hommage & un professeur qui
fut enticrement dévoué & D’ensei-
gnement universitaire, & un horame
de science qui a consacré une bonne
partic de son activité & la recherche
scientitique, & wun dirigeant qui
g’est oeccupé de Dorganisation des
conditions nécessaires & une honne
formation des biologues, & un memn-
bre de PAcadémie qui a largement
eontribué & Pévolution de la Filiale
de Tassy de DPAcadémic de la
R. 8. de Roumanie.

Né le 11 mai 1965, & Giulesti
(comm. de Boroaia, dépt. de Suceava)
dans la tamille de Pinstituteur V. Ji-
tariu, Petru Jitariu fit ses études
primaires d’abord & Pécole de son
village natal, puis & Falticeni  (ville
ol son pére fat transféré) et on

il fit ensuite ses dtudes lycdales. s -

Inscrit & la Faculté des sciences 67 /’L{/L er/u?
de ’Université de Iassy il y acheva d ¥
en 1930 la  seetion des sciences /’

naturelles. Remarqué par le Prof.

N. Cosmovici i1 fut nommé assis-

tant (1930) au Laboratoire de Physiologie générale et comparée. Chargé
des travaux pratiques il se fit remarquer par la qualité de son
enseignement.

Iin méme temps, il v commenca ses recherches sur la physiologie
du foie qui vont constituer sa these de doctorat qu’il passa & Iassy en
1938. {in 1942 il va ies contenuer an laboratoire du Prof. H. Rein, & Got-
tingen.

Promu au poste de professeur de Physiologic animale et humaine de
la Faculté de Biologie de 'Université de Tassy en 1947, il va réorganiser
son laboratoire (qui avait pati des suites de la guerre) et y donnera pen-
dant prés de 30 ans un cours de Physiologie, clair et bien mis & jour qui
avait le don de beaucoup intéresser les ¢tudiants. En méme temps, le
Professeur Jitarin va élargir son champ de recherches, en introduisant
dans ses programmes des directions ncuvelles, dont quelques-unes seront
confides & ses éléves, souvent comme sujets de theses de doctorat.

Ces nouveaux sujets.se réferent & la physiologie du milieu intéricur,
A celle du ceeur et en général de Pappareil cireulatoire, au systéme nerveux,
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démarches et ses préoccupations fut

Une place importante dans ses _
u batiment de la Tiliale,

oceupée dés lors par la construction du nouvea
la réorganisation de sa bibliotheque ainsi que Porganisation des Comites,

Commissions et Groupes de travail dont la fonction est de polariser Vacti-
tants, fonda-

vité des hommes de science vers certains problémes impor
mentaux ou applicatifs, présentés par les spécialistes aux symposiums ol
aux conférences organisés & cet effet, suivis de discussions. Actuellement,

la Filiale de Tassy de ’Académie compte les formations suivantes :
— T Commission de «inventiqgue» dont la principale fonction

consiste & encourager la valorisation pratique de la erdation scientifique

et technique; ,
études consacrées aux problémes actuels de Pélec-

— Le Groupe &’
troniques et des micro-ondes;
— Le Groupe d’études pour linvestigation de T’avenir de la science

et de la technique;
— La Sous-Commission consacrée a

technique;
— TLa Sous-Commission consacrée aux monuments de la nature ;
— La Sous-Commission consacrée & la lutte contre la polution du

la. Révolution scientifique et

milieu ;

— La Sous-Commission pour la relation « Honune-Biosphére »;
— Le Sous-Comité pour Dhistoire et la philosophie de la, Science;
— La Sous-Commission pour D’étude de la formation du peuple

roumain et de sa langue;

— La Sous-Commission d’Anthropologie et Kthnologie.

Iractivité intense et multilatérale du Professeur Petru Jitariu luai
a valu de nombreuses distinctions accordées dans notre pays et a Pétran-
ger. Chez nous, les distinetions suivantes Iui furent conférées : ’Ordre du
Travail 17 classe, ’Ordre de UEtoile de la R. S. de Roumanie 4° classe,
POrdre du mérite scientifique ainsi que le diplome de ‘‘Professenr émé-
rite”. A Pétranger, il fut élu en 1967 membre de la Société de Pathologie
comparée de Paris et, en 1972, membre de 1’'Association des hommes de

Science des Etats-Unis.
Les biologues roumains ainsi que tou

PAcadémie et sa Filiale de Tassy souhaitent au Professeur
vie et bonne santé, ensemble avee ceux qui lui sont chers.

s ceux qui collaborent avec
P. Jitariu longue

Le Comité de Rédaction
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I’BUVRE SCIENTIFIQUE
DE I’ACADEMICIEN PETRU JITARIU

Tlactivité de recherche scientifique de l’académicien P. Jitariu
commence dés son entrée au laboratoire de Physiologie comparée dirigé
alors par le prof. dr. Nicolae Cosmovici. Sa thése de doctorat (1938)
contient des recherches sur la glycogénogénése et la glycogénolyse du foie
des batraciens sous l’influence d’excitations bulbaires et bulbo-médulai-
res. Ces études ont été continuées & Gottingen chez le célebre physiologue
Rein, ot il & étudié le comportement du foie dans les phénomenes de
thermoréglage chez le chat. Pour ces recherches, il utilise des techniques
trés modernes & 1’époque, tel Penregistrement des différences de tempé-
rature sur les vaisseaux sanguins & I’aide d’un thermocouple et le mesurage
des variations de débit de la veine porte avec le rhéométre de Rein.

Parmi les conclusions établies, favorablement commentées dans

« Naturwissenschaften Forschungen » (en 1942) et en totalité acceptées
en 1959 dans la monographie sur le thermoréglage, publiée par le Journal
de Physiologie — Paris, nous soulignons : le réle stimulant du sympathi-
que sur le métabolisme hépatique, Paugmentation de la température
hépatique #.1l'excitation des thermo-récepteurs du museau de l'animal
(mais non des autres régions du corps), la double action de Padrénaline
(directe sur la cellule hépatique et indirecte par les centres végétatifs),
la stimulation prolongée du métabolisme accompagnée de I'augmentation
calorique apres les injections de glucose. ’

L’académicien P. Jitariu aborde ensuite des thémes de recherche

variés conerétisés en 130 titres publiés seul on en collaboration avec les
jeunes spécialistes qu’il sait entrainer dans I'activité de recherche, en obser-
vant leurs aptitudes et aspirations, les guidant vers les directions modernes
de recherche. A c6té de ses prédécesseurs Leon Cosmovici, Nicolae Cosmo-
viei et Elena Lupu, il est le créateur de P’école de physiologie de Tasi.

Ta multilatéralité de la conception de biologue de ’académicien

P. Jitariu se manifeste dans toute son ceuvre scientifique. Ses recherches
dans le domaine de la physiologie comparée sont axées sur la physiologie
du milieu intérieur, du cceur et de ’appareil circulatoire, mettant en évi-
dence les rapports qui s’établissent entre la tension superficielle du plasma
sanguin et de la lymphe du chien, ou entre celle du liquide péricardique et
le plasma chez les poissons maring. On étudie la coagulation chez les crus-
tacées et les lamellibranches. On poursuit l'action d’extraits des fruits
A EBeballium  Hlaterium. D’autres recherches poursuivent la physiologie
du coeur tricaméral des amphibiens et apportent des preuves a lappui de
Pabsence d’un mélange de sang oxygéné et non oxygéné au niveau du
ventricule.

D’une importance particuliére sont ses recherches sur ’écophysiolo-
gie des animaux aquatiques. Elles sont déterminées par la nécessité de
connaitre les modifications écologiques qui devaient apparaitre apres
la construetion du barrage sur le ruisseau de Bistrita. En poursuivant les
migrations de ponte des truites de Lacul Rosu, lac de barrage naturel,
et du ruisseau de Bistrita, avant la construction du barrage, on constate
que ce déplacement §’effectuait vers les lieux riches en H,S, le besoin du
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S étant expliqué par Ig baisse de Ig quantité de gluthation dans une série
d’organes pendant 1, Période de reproduction. T,eg chercheurs e la Sta-
tion Stejarul » de Pingdrati ong continug ceg études sur leg truites du Ige

’a,ccumula,tion de Bicaz. Si les @wufs de Doissons et Ig, laitance sont mig

avant [a t8condation dans de eay avec du H,S, Péclosion et Plus rapide
et la mortalits des aleving réduite,

Lies études gur la nutrition animale ont poursuivi le role qeg alimentg
Végétaux ioddg utilisés dang Palimentagion des rats, deg Ppoules
Vres et des brebig 8ris. Une conclusion inféressante est celle que Paffection
aigué dy tympan, caractéristique bour les agneaux albinos, devient trag
Tare si les brebig gestantes sont, nourries de Végétaux jodés.

Dans Je domaine du systéme nerveux I’aeadémicien P. Jitariy 2%
/4 . y ’ , . .

L’un deg dernierg domaines de travail de Pacadémicien P. Jitariy
est 1ié 4 Daction du champ électromagnétique (CEM

animal, il tany Pun deg fondateurs de Pécole de biomagnétisme de Rou-
manie. I,eg résultats de Plus de 50 travaux ong 6t¢ présentés au Sympo-
sium nationg] de biomagnétisme en 1970. Bass gup les multiples résultags
obtenus dang Ces expériences, Pacadémicien P. Jitariy donne une nouvelle
théorie sur e mode d’action dqy CEM appliqué aux animaux. Cette thé-
orie admet, tout d’abord, Pexistence des ¢ biocha,mps » électromagné~
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INFLUENCE OF THE MAGNETIC FIELD
ON THE PLASMA PROTEINS AT CHICKENS

M. LAZAR and N. NEAGA

Les autcurs ont poursuivi les modifications des protéines totales et des
fractions protéiques du plasma des poulets de la race Rock blanc soumis & l’action
du champ magnétique.

Les poulets agés d’une jour ont été soumis journellement 10°, pendant
10 jours, au champ magnétique d’une intensité de 6300 Oe.

Aprés le traitement on a déterminé chez les poulets de diverses ages (15,
30, 45, 60, 75 jours) les protéines totales plasmatiques (par rephractométrie) et
les fractions protéiques (par électrophorése).

Le champ magnétique détermine des modifications des protéines totales et
des fractions protéiques. La protéinemie et la fraction gamma-globuline augmen-
tent d’une maniére significative.

The specific plasma protein content on poultry hasbeen less studied,
as compared to mammals, that is why the literature in the field contains
often inconsistent data, both on the quantitative ratio and on the nomen-
clature of different fractions.

Sturkie [42] shows that the protein fractions from poultry plasma
can be grouped into : prealbumins, postalbumins and globulins.

Other authors [9], [43 — 45] have evidenced two prealbumin frac-
tions in the chicken plasma.

Due to the fact that — in our experiments on white Rock chicken
— the prealbumin fraction has been made visible only at few small chic-
kens, we have not considered it any longer in our estimations.

The plasma protein content is modified as a function of age, sex,
physiological condition, breed, certain physical (radiations, magnetic
field) and chemical agents. By ontogenetically studying the quantitative
variations of serum proteins at hens, Pora and coworkers [35] have notic-
ed their gradual increase, accompanied by a decrease of the A/G ratio.
In his experiments, performed on chickens and Leghorn hens, Ainson
[1], [2] records modifications of alpha-globulins, depending on sex, and
as a consequence of injecting certain hormones (adrenalin, acetylcholine
ete.). Quantitative variations of the plasma proteic fractions as a function
of age have been obtained by other authors, too [3 — 5], [46].

The dynamics of the total proteins and of the proteic fractions has
been followed at the bursectomised chickens too, an increase of the serum
albumin content, concomitantly with a decrease of the gamma-globulins
having been observed [6]. Modifications of the blood protein picture, as a
congequence of bursectomy, have been also evidenced in other experi-
ments [7], [8], [28], [36].

The influence of the magnetic and electromagnetic field on plasma
proteins of different animals hag been extensively studied. Experiment-
ing upon rabbits, Jitariu and coworkers [14], [15] have observed that
the plasma protein image is modifying at the animals subjected to a treat-
ment with pulsing electromagnetic field — the recorded modifications
depend on the electromagnetic field type (interrupted or not).

REV. ROUM. BIOL. — BIOL, ANIM., TOME 30, No 2, P. 87—93, BUCAREST, 1985
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the hypophysis of guinea pigs treated with a pulsing electromagnetic
field of low intensity. Or, it is known that the hypophysis, stimulated
by this physical agent, will activate — by means of the GH or of certain
hormons of the target glands — the protein synthesis in different organs.
In the thyroid of the treated guinea pig, the oxidase and the C vitamin
content of the thyroid tissue is richer, having the aspect of a hyperfunction.

Our recent investigations (unpublished data) show a series of modifi-

cations at the level of the hypophysis tissue of the white Rock chickens,

treated with a magnetic field.

The effect of the magnetic field upon other endocrine glands has
been evidenced by many authors. Thus, Jitariu and cowerkers [13] have
found that, in the case of guinea pigs treated with an electromagnetic
field, the thyroid capacity regarding the incorporation of the radioactive
ion is stimulated.

In the case of chickens treated with a magnetic or an electromagnetic
field of different intensities, important hystological modifications have
been recorded at the level of the thyroid, thymic and gonadal tissue [21],
[(22], [25], [28 — 32]. The number of thyroid follicles increases, the fol-
licular epithelium is higher a.s.0., a fact attesting a gland stimulation.

At the ovary level, an increase of the ovarian follicles and the ten-
dency to maturation is to be observed, the modifications of the testicular
tissue consisting of a greater development of the semiferous tubules,
the spermatozoon evolution to maturation, a.s.o.

At the same time, the histological sections performed on the adrenal
glands of the chickens treated with a 300 Oe. electromagnetic field in the
embrionary period or in the first 10 days after hatching indicate an increase
of the ascorbic acid quantity. It is known that the ascorbic acid shows,
along with its multiple functions, a special importance in the plastic
processes occurring in the organism, a close correlation existing between
the increase of plasmatic proteins and the ascorbic acid level.

The ascorbic acid shortage entails the reduction of the free amino-
acid and protein synthesis. By following the variation of the serum pro-
tein quantity at embryos and chickens subjected to the action of an
interrupted or continous electromagnetic field, Stavir et al. [37], [38]
have found that in the 1—90 days interval, the modifications depend on
the time when the treatment has been applied — during incubation or
after hatching.

In the case of Rhode Island breed, we have found modifications in
many relevant cases, at the level of different proteic fractions.

The interrupted magnetic field, applied to the eggs before their
peing incubated, induces a stimulation of the albumin and immunoglo-
bulin synthesis, at chickens of both sexes, for a long period, whereas the
interrupted electromagnetic field, applied to the embryos on the first
three days of incubation, stimulates the beta-globulin synthesis. If the
treatment is applied after the chickens hatching, a stimulation of the
gamma-globulin synthesis and an inhibition of the beta-globulin synthesis
take place.

. Our recent experiments have followed the quantitative modifica-
tions of the RNS and DNS from the muscles and liver of chickens subject
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ASPECTS REFERRING TO THE DOSE: EFFECT RATIO
IN THE HYPOLIPEMIANT ACTION OF SOME POLYENES

ST. AGRIGOROAEI, AL, SAUCIUC, GABRIELA AGRIGOROAEL 1. NEACGSU,
CONSTANTA BIRCA, ELENA CHERA and GEORGETA NANESCU

The present paper investigates the effects of some antibiotics (nystatin and CM
nystatin) administered in different doses, on the total lipids, triglicerides and
beta-lipoproteins from animal serum, Chinchilla rabbits, which have been subject-
ed to a mixed, atherogenic and very weak regimen (0.041 g cholesterol and
0.082 g/kg b./day, respectively)— in comparison with the chlofibrate and asclerol
effects. Treatments have becn applied after the preceding installation of a hyper-
lipemia and lasted for six weeks, during which the atherogenic regimen has been
continued. Investigated polyenes proved to be more efficient than asclerol and
chlofibrate as regards the seric level reduction of the lipids and beta-lipoproteins,
but not of the triglicerides. The biosynthesis nystatin is more efficient than the CM
nystatin. The effects of both bolyenes on the lipids and beta-lipoproteins become
stronger with the decrease of the administered dose,

Having in view the thorough analysis of our previous results refer-
ring to the hypolypemiant action of some biosynthesis and semisynthesis
polyenes [1 — 4], we intend to achieve a more exact determination of
the therapeutical doses, as well as of the application duration of the
treatments. In this respect, there have been followed the effects of certain
decreasing doses of nystatin and CM nystatin, respectively, concomitantly
with the effects of the therapeutic doses of asclerol and chlofibrate [6],
[8] on the total lipids and triglicerides, as well as on the beta-lipoptroteins
from the sanguine serum of laboratory animals.

At the same time, investigations have been carried out on animals
subjected to an atherogenic, very weak regimen so that the level of the
serum indices had in view should be closer to that recorded for natural
hyperlipemia and arteriosclerosis.

MATERIAL AND METHODS

HExperiments were made on nine groups of animals (Chinchilla rab-
bits) with a body weight of about 3.00 kg. All the nine groups were sub-
jected to a mixed atherogenic very weak [7 ] regimen (0.041 g cholesterol/
kg b. day) in the first two weeks and the last three ones and somewhat
stronger (0.082 g cholesterol/kg b./day) in the four intermediary weeks.

The first group was a control one, the other ones being treated dif-
ferently, for six weeks, beginning with the fourth week of atherogenic
regimen in the following way : the second group — treated with asclerol,
1.53 mg active substance/kg b./day, the third group — with chlofibrate
11.73 mg/kg b./day, the fourth group with nystatin 6.66 mg/kg b. [day,
the fifth — with nystatin 3.33 mg/kg b./day, the sixth — with OM nystatin
1.66 mg/kg b./day, the seventh — with CM nystatin 12.50 mg/kg b./day,
the eitghth — with CM nystatin 6.25 mg/kg b./day and the ninth group,
with CM nystatin, 3.12 mg/kg b./day.
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results are arranged according to the degree of reduction of the serum

lipids level, in the following way : 1. nystatin treatment — low dose

(170.31 %), 2 — nystatin treatment — mediym dose (119.26 %), 3 — CM

nystatin treatment — low dose (114.71 %), 4. CM nystatin treatment

— medium dose (111.12 %), 5. nystatin treatment — high dose (106.62 A
6. CM nystatin treatment — high dose (97.74 %), 7. asclerol treatment,
(63.13 %) and 8. chlofibrate treatment (31.46 %).

By considering the increase depression of the index followed below
the level at the beginning of the treatment as an indication on the neces-
sary duration of its application, one can observe that nystatin in low and
medium dose wholly reduces the increase of the serum lipids even in the
first three weeks, while the same treatment with high dose —shortly after
that time. The low and medium dose CM nystatin treatment requires almost
a double time (between five and six weeks) while that in high dose — more
than six weeks. Still longer periods of time are necessary in treatments
with asclerol and chlofibrate.

B. SERUM TRIGLICERIDES

The normal values of serum triglicerides ranged between 70.63 —
108.01 mg 9, serum. After a three week atherogenic regimen, there have
been recorded variations — i.e. increases with some groups, decreases
with others, the triglicerides values ranging between 45.61—115.65 mg %
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Fig. 2. — Concentration of triglicerides  during the atherogenic regimen (1) and
during treatment with asclerol (2) chlofibrate (3), nystatin in high (4), medium (5) and low
dose (6), or CM nystatin in high (7), medium (8) and low dose (9).
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serum. Generally, triglicerides have, during the atherogenic regimen,
much more oscillating values than the other analyzed indices.

As it can be seen in Figure 2, after a six week treatmient, when at
the control group there can be observed a + 23.0 9% variation of trigli-
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cerides, this variation is more and more reduced, but positive af the 9t
and 4" groups, and still more reduced ang hegative at the 7't 648ty
5™, 31 and gnd groups.

According to the reduction efficienc

| i int io1 ici tf the serum beta-

From the viewpoint of the reduction efjflpleney o :
lipoproteins level, the treatments can be classmgd as follows : 1. nystatin
tﬁgatment — low dose (236.53 %), 2. CM nystatin treatment — low doge

y of the serum thiglicorides (178.04 %), 3. nystatin treatment — medhumo do;e (15323 /ogx"e ;t.mgﬂ
treatments may pe arranged in the followin Way : 1. asclerol treatment nystatin treatment — medium dosel_ f14§-99 %)y 5. }Ill_} ?13;11? (83.28 %)
(190.13 %), 2. chlofibrate tretament (155.69 %) " 3. nystatin treatment, — high dose (119.25 %), 6. CM nystatin Jreatment ' ;g 1?(661 0707y
— Medium dose (154.39 %) 4. CM nystatin treatment — medigm dose 7. chlofibrate treatment (81.05 %) and 8. asclerol treatmen s e

(132.47 %). 5. nystatin treatment — low dose (114.30 7%

6. CM nystatin As regards the duration of the treatment, il.l th.e case of trgatmenlgs,
treatment— high doge (113.52 %), 7. nystatin treatment-high dose (72.92% with asclerol, chlofibrate and high dose CM nystatin, it exceeds six we? ?i’
and 8. CM nystatin treatment — Jow dose (45.70 %). while in all other cases, it ranges between 3 — 5 weeks, the shortest perio
In most of the applied treatments (with the exception of the chlofi-

brate and high dose GM nystatin ones) the triglicerides have rapidly de-
Creased below the level] ot the beginning of the treatment, but subsequent-
ly exhibited important ascending Variations, a fact that modifies the image
of the final ratios.

qeing that of the low dose nystatin treatment,

DISCUSSIONS AND CONCLUSIONS

C- SERUM BETA-LIPOPROTEINS Experimental results obtained show that, in the conditions of the

; : o ; enes s used, the investi-
The normal values of the serum beta-lipoproteing ranged between at??gogg?;gnﬁgﬁ: I;nz?gsgf%iéléﬁto‘fhﬁle t;l)l?alfxglgfegro%ozilucgl;elo,fibrgte, from
t105.2203 ;2171(.17t(;)hm§1°1/0 6s4erurz % 7&52(321 a 0/three H\;veek atherogenic regimen, "Lgﬁebvig)wpoint of the reduction effecltii()f t}%e t‘(t)mlt'hpid'i zzgdbseel';rer}c Esf?h
ey covere e .04 — i Serum range. ; ; i y iff Situation is to | C
" ere can be seen from Figureg3 othat, after S, Six week treatment, i%’ogzaféﬁiéegf léhl(;e:gfgf:lvtegéli?er(iclle: I‘leélvel, a case in which the asclerol
when the beta-lipoproteins at the control group show g '+ 40.35 % varia-- an?l chlofibrate proved to be more efficient,

) her hand, there has been observed t-ha,-t.; the biosy_nthesas
nvstaﬁgllll ighgegfarsuy lnol:e efficient than th.e CM nystatm, concerning the
effect both on lipids and on serum beta-l.lp.oprotems. i ¢ j
180 A special fact, observed in 'tl}e conditions (and hm%ts) r'nen'tloned,
is that the effects manifested on 111)1d§, as werI} as on be!:ahpopx}cl)te@s are,
both in the case of synthesis nystatin zmd_ CM nystatin, much stlonger
the smaller the antibiotics dose is. Decreasing the effect with lgcrea?mg
1 the dose implies at the same time t.h.e installation and accent}ll@tlon of an
120 : 5 : inhibition phenomenon of the Specific effect. N evertheless, this %oes not
: "/\ mean that the specific effect increases always with decreasing };o e %;)se,
100 : ’_’________—-—\ being accepted the idea that, in the case of dose_s still lpf\_?verf;; an 1’15 olsg
: presented in the paper, an important reduction of the specific effect shoy
? be seen. i ' 1
As regards the effect of the different doses of the respective po yenes
on the serum triglicerides, there has not been observed anﬁrl de;)e.lswe dﬁreg-
o L9 tlon of its variation with the dose, either in the case of the biosynthesis
atin or CM nystatin. ' .
6 g Lﬁll‘?leie is aIS()yto be observed th'at, at all inves’mga’qed concent_ratmns
TIME ( WEEKS ) and indices, the biosynthesis nystatin tr%ai‘g}ng?tlse Vrglq%gi?) ;pgl)lr;tm;?agﬁiy
o 3. — Concentration of beta-lipoproteins during the atherogenic regimen (1) three weeks (or less) for the reduction of thei
and during treatment with asclerol (2), chlofibrate
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(3), nystatin in high (4), medium (5) beginning of the treatmen ; MO LT A
and low dose (6), or CM nystatin in high (7), medium (8) and Jow dose (9). In the case of CM nystatin, the necessar,vlD dlllratio,.z :I;or tfhs 1eé1ucm(l){n
- Lasi i A o 1Y ¢ initial value is of 5 — weeks
tion as compared to the value at the beginning of the treatment, this. of the investigated indices level below the
variation is much more reduced (still, even bositive) at the 27, 31d gpg 7th or more.

1ol ¢ > treatments require much
groups, and yet more reduced — and negative — at the 418, bk, 9t Generally, the asclerol and chlofibrate treatments require
and 6" groups,

longer times for the reduction of the indices level below the initial value.
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EFFECTS OF DIFFERENT DOSES
OF HYPOCHOLESTEROLEMIANT
POLYENES ON THE SERUM IONS

ELENA CHERA, ST. AGRIGOROAET, AL. SAUCIUC, 1. NEACSU, GABRIELA
AGRIGOROAEI CONSTANTA BIRCA and GEORGETA NANESCU

Eifects of 7-nystatin in high dose (6.660 mg/kg b./day), medium dose (3.330 mg/kg
b./day) and low dose (1.660 mg/kgb./day) have been investigated as well as of the
CM nystatin in high dose (12.500 mg/kg b./day), medium dose (6.250 mg/kg
b./day) and low dose (3.125 mg/kg b./day) on the concentration of the Nat, K+
and CGa?* jons in the serum of Chinchilla rabbits subjected to a weak atherogenic
regimen for nine weeks (0,041 g cholesterol/kg. b./day in the first two and last
three weeks; 0.082 g cholesterol/kg b./day in the four intermediary ones). During
the atherogenic regimen, the Nat concentration increases, while the Ca2+ one
decreases in all animals ; the K+ concentration is either decreasing or increasing,
while the Nat/Ca2* ratio increases. The 7-nystatin and CM nystatin in medium
and low doses determines the reestablishment of the ion normal concentration,
as well as of the Na*/Ca®" ratio, their efficiency being comparable to that of the
chlofibrate and asclerol.

The cholesterol administration determines the increase of the lipids
and cholesterol concentration in the blood serum of the laboratory ani-
mals [1], [2], as well as the onset of atherosclerosis [ E2) L o
These phenomena are accompanied by modifications of the ion concen-
tration [4], [6]. It has been observed that the treatment with certain
polyene antibiotics has strong hypocholesterolemiant and hypolipemiant
effects [1], [2]. The present paper studies the effects of certain polyenes
on the concentration of ions in the blood serum of animals subjected to
an atherogenic regimen.

MATERIAL AND METHODS

- Experiments were carried on Chinchilla rabbits with an average
body weight of 3.0 kg, which were divided in nine groups, of three ani-
mals each. All the groups had been fed on a weak atherogenic regimen for
nine weeks, by administration of cholesterol in their food, as follows :
0.041 g/kg b/day in the first two weeks and in the last three ones; 0.082
g/kg b./day in the four intermediary weeks. By this regimen, modifica-
tions of the lipids, cholesterol, beta-lipoproteins, triglicerides and ions were
obtained, which proved to be close to those met innatural hypercholeste-
rolemia and atherosclerosis. .

At the beginning of the experiment there were determined the nor-
mal values of the physiological parammeters, investigated in all animals.
In the first three weeks, the effects of the cholesterol administration were
followed in all groups, by analyses carried on after the third week of athe-
rogenic regimen. After the onset of the cholesterol effects, in the following
six weeks, the groups were orally treated with different products, conco-
mitantly with the cholesterol administration. ;

REV. ROUM. BIOL. —BJOL. ANIM., TOME 30, No 2, P,101—107, BUCAREST, 1985
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The first group received only cholesterol, being used ag & control
group. Two groups were treated Wit

(6.660 mg/kg b./day), medium dose (3.330 mg/kg b./day) and 1ow dose
(1.660 mg/ke b./day), respectively, in 1% propylene glycol as Specific
solvent, having no Particular effects in this concentration [7]. The Tth,
8th and 9th groups, were treated with water solubilized CM nystatin-high
dose (12.500 mg/kg b./day), medium dose (6.250 mg/kg b./day) and low
dose (3.125 mg/kg b./day), Tespectively, After three, six and nine weeks
from the beginning of the experiments, analyses of the ctoncentration
of the Na*, K+ and Ca®* iong from the blood serum Were carried on, conco-
mitantly with the analysis of the concentration of cholesterol, lipids,
beta-lipoproteing and trigliceride, performed ipn other investigationg.
The determination of the jon concentrations wasg achieved by the flame-
photometric method. The results obtained represent the megn value for
each group of animgls and

are expressed in mg/100 m] serum, and gg
bercentages to the initia] value, taken as 10¢ .

RESULTS

The normal Ng* concentration was of 338.70—3
Serum. During the atherogenic regimen, an incregge of ti
tion atall 8roups of animals ig observed. In the fir
‘oncentration incregges Comparatively to th

the whole duration of the treatment, the highest valye being reached
after three weeks of atherogenic Tegimen (108.01 %) (Fig. 1 A). In the se-
cond group, after three weeks of cholesterol administratidn, the Na+
concentration increageg up to 106.19 7 (Fig. 1 B). The asclerol treatment
determines, after three weeks of administration, & return to the initig]
value (99.63 7). In the thirg 8roup, the Ng+ concentration increages after
three weeks of atherogenic Tegimen up t0 116.91 7% (Fig. 10), comparative-
ly to the initial value, returning to jtg normal value after g SiX week-
treatment with chlofibrate. In t " concentration
i initial atherogenic phase (Fig. 2 A). The

on of the Ng+ concentra-
tion up to 103.04 7 after three weeks, after six Weeks the effect being
Weakened (107.40 7). In the 5th group, the Ng*

concentration increages
up to 103.59 & (Fig. 2 B) after three weeks of

atherogenic regimen. Thig
Increase is reduced almost entirely (101.33 %) after six weeks of medium

v concentration

58.70 mg/100 m]
ie Na* concentra.-
St group ( control), the N, *
e initial nDormal value over

4

103

100%
9 WEEKS

, K* and Ca?t

100%
nystatin treatment in high

g e
(A), medium (B) and low dose (C).
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increase up to 110.20 7 (Fig.3 A). The hich
t}fletret};rn to the normal values of the N agJ”
0L treatment (98.55 %). In the 8ti

Initial phase increases 31 (1

ecovery of the normal N

%
120 L CMN -A

10 | 1

90| SR -
PR e o S
SASETY TR 71
801 - K~
70

0 1 2 3 4 5 6 7 8 9 WEEKS
Fig. 3. — Concentration of the serum Nat, K+ and g2+

ions under the inf'luence of the CM nystatin in high (A)
medium (B) and low dose ©). ’

%Z t;};)e;e?izié ?rlluf);% w;ie,:]ll(s of treatment (100.93 %) Similar aspects are to
e 216 JUL group too, where, in the initig] i “Na*
Iclongen_tlzmo;n Increases up to 102.85 A (b’”ig. 3 (), while tlqu(;ul?)gs; ghe N%v
ystatin determines the returning to the Ng* normal val f 959 o
weeks of treatment (100.17 %)), e hiree
The normal initial K * cone
serum. After three weeks of chol
tion registers increases or decrea
tigated. Thus, in the control
decrease of the K+

entration was of 19.30— 924 90 mg/10

; as : : 0 ml
esterol adn;unstration, the K* c§1/10@ntra«
Ufes, depelildmglon the animal group inves-
! gtoup, under the cholesterol influence, g,
concentration oceurs (Fig. 1 A), the lowest value bei’ng'

dose CM nystatin determines
f}(;llci%ntg‘ation, after six weeks
: , e Na™ concentration of the
S S o up to 105.31 % (Fig. 3 B). The medium dose CM

( a™ concentration ag early
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recorded six weeks after the beginning of the treatment (89.40 %). In the
ond group, in the initial phase there takes place a decrease of the K+
concentration up to 92.95 % (Fig. 1 B). The asclerol determines, after a
six week-treatment, as K* concentration increase up to 104.40%. How-
ever, in the 3rd group, there is to be observed a K * increase up to 120.39 %,
after three weeks of atherogenic regimen (Fig. 1 (). The chlofibrate treat-
ment brings back to the normal value the K concentration, after three
weeks of its application (100 %). In the fourth group, the K* increases
up to 120.21 97 in the initial phase (Fig. 2 A). The high dose 7-nystatin
reduces the K™ concentration, the respective values remaining high (as.
compared to the normal value) even after six weeks of treatment (108.29 %).
An increases of the K coneentration in the initial phaseis also to be observ-
ed in the Hth group (107.46 %). Yet, the medium dose 7-nystatin deter-
mines its reduction and then the return to its normal value, after a six week-
treatment the registered value being of 100.99 % (Fig. 2 B). In the 6th
group, a decrease of the K" up to 86.34 % in the initial phase (Fig. 2C)
is to be observed, after six weeks of treatment with low dose 7-nystatin
an increase of the K" up to 91.16 9 taking place. In the 7th group, a decre-
ase of the K* (Fig. 3 A) in the initial phase (79.35 %) is also to be observed..
Nevertheless, the high-dose CM nystatin does not induce the recovery
of the normal K* concentration, even after six weeks of treatment (37.81 %).
In the 8th group, in theinitial phaase, the K* concentration increases up
to 102.76 9, (Fig. 3 B) and goes on increasing too in the first three weeks
of medium dose CM nystatin treatment (109.39 %). After six weeks of
treatment, the initial value is restored (102.76 %). In the 9th group,
a decrease of the K * (90.04 %) in the initial phase is to be observed (Fig.3C).
The low dose CM nystatin determines a recovery of the normal K * concen-
tration, after six weeks of treatment (100.94 %).

The Ca** normal concentration was of 12.90—15.10 mg/100 ml
serum. During the atherogenic regimen, the Ca?* concentration decreases
in all animal groups. In the control groups a strong decrease of the Ca2+*
concentration (Fig. 1 A) occurs, the lowest value being recorded after six
weeks of atherogenic regimen (65.03 %). In the 2nd group, a Ca?* decrease
up to 92.87 9%, (Fig. 1 B) takes place in the initial phase. The asclerol
determines an increase of the Ca?* concentration up to 104.699%, after
six weeks of treatment. In.the first phase, the (Ca2* concentration de-
creases up t0 90.97 9 in{the 3rd group (Fig. 1 C), increasing up to 106.019,
after three weeks of treatment with chlofibrate. In the 4th group, a decrease
of this ion concentration up to 80.79 % (Fig. 2 A) occurs in the first stage.
The high dose T-nystatin treatment leads to the recovery of the normal
value (1009, after six weeks. In the 5th group, the Ca?* concentration
decreases up to 82.06 9, (Fig. 2 B) in the initial phase. The medium dose
7-nystatin determines its increasing up to 97.24 9, after six weeks of treat-
ment. In the 6th group, the Ca®* decreases up to 89.929% (Fig. 2 C). After
six weeks of treatment with low dose 7-nystatin, an increase of the Ca2*
concentration up to 119.37 9%, takes place. In the 7th group, a decrease
of the Ca** up to 85.80 9, occurs in the first stage (Fig. 3 A), the high dose
CM nystatin treatment leading to its increase up to 99.35 9, after six weeks.
The Ca?* decreases in the first stage up to 94.65 %, (Fig. 3 B) in the 8th
group, but, after three weeks of medium dose CM nystatin treatment,
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its increase up to the norma] value ig observed, reaching a value of 113.74 9
after other six weeks. In the 9t group, the g2+ concentration decreases
up %o 82.75 9% in the tirst stage (Fig. 3C). The low dose oM nystatin leads

to the increage of the Caz2~ eoncentration up o 104.109, after three weeks
of treatment,

»

DISCUSSIONS AND (oNn CLUSIONS

1t is known tha in cardiovascular diseases, there takes plac v con-
comitantly with hypercholesterolemia and hyperlipemig, . & series of
modifications of the serum jon concentrationg 11],) [2], [3], [10]. Our
results show an increase of the Na+ concentration and g decrease of the
Caz+ concentration in ) animal groups, as well a5 increases ang decreases
of the K+ concentrations characteristic of cach group, the decreagse of
this ion concentration being yet predominant, There hag been found g
direct correlation between the lack of balance of Some organism ions,
the increaseq consumption of NaCl, the quality of the drinking water and
he frequency of cardiovaseulay diseases [4], [6], [8], [9]. Thus, there
has been observed thag tough water, rich mainly in Ca*, Mg2+ gnd sSome
microelements, hasg g Protection action in cardiovasculgy diseases, while
soft water, lacking thege elements, favours the onset of such diseases [4],
[6], [8], [9]. At the Same time, the importance of Some ionic ratios jin
these affections has been emphasized [6]. '
Nystatin ang other polyenes have important hypocholesterolemiant
and hypolipemignt, Droperties [1], [2]. The present baper emphasizes the
fact that these agents have positive offects too on the Serum ion concen-
trations, which gre modified by cholesterol administration The normal
Na+ concentration can he re-established by the 7-nystatin especially in
medium and low dose, as well a5 by the CM nystatin— in high dose. 1n
re-establishing the normal K+ concentration, the highest efficiency is met,
Wwith the medium dose 7-nystatin and low dose OM nystatin. The low dose
7-nystatin treatment, ag wej) as the medium dose CM nystatin one, ig
the most efficient in the re-establishment of the normal serum Ca2+ oop.
centration. The effects of these agent, doses are comparable to those of
asclerol and chlofibrate, Tt jg worth mentioning that for both polyenes
the low and medium doses are generally the mogt, efficient in the re-establish-
ment of the normal serum ion concentration, as it ig the case with their
hypocholesterolemia,nt and hypolipemiant action. The moegt efficient
duration of the treatment seems tobeof 3 — ¢ weeks,

An important effect of thege hypocholesterolemiant agents consistg
in the re-establishment of ¢he normal value of the Serum ion ratios,
Which are modified ip atherosclerosis [6]. Positive effects can be observed
in connection with the K+/Caz2+ ratio, and especially with the Na+/Caz+
ratio, which ig barticularly interesting a8 regards the implications of tho
Na* and Caz+ jn cardiovascular diseases [4], [6]. The normal initial valye
of the Na*/Ca2+ ratio Is of 23.13 — 27.44. After three weeks of atheroge-
nic regiment, this value increaseg up to 27 -88—33.38, while after six weels
of treatment with Polyenes thig value decreages up to 22.95 _ 25.67.
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is ratio remain high over the whole
. he values of this ratio remain Bl Ve 1 y SEEH
i thﬁ Gor(l)tifrotlh%l%])lz%eﬁiment (26.51 — 39.35, last cgmpai)eddiﬁz; ﬁb(l)lltl (l)rfl e
f 2 oion e therefore that the m AUL0L
e can cbrerve elore h i silbsaliite
val}“l/%;?f*%zfsig).aﬁ?lgside with the modification dqi thghsz}(,rglézle;m(l)f‘l ;ﬂ(l)ero—
o ion, cial significance regarding i fnanie
colncen_tsr%;u)%ggg nliiiaa ;spgvell . %he efficiency of some agents in their trea
sclerosi j AN

ment.
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PRECULIAR ASPECTS OF THE DOSE: EFFECT RATIO
IN THE HYPOCHOLESTEROLEMIANT
ACTION OF SOME POLYENES

GABRIELA AGRIGOROAEI, $T. AGRIGOROAEI, AL. SAUCIUC, 1. NEACSU,
ELENA CHERA, CONSTANTA BIRCA and GEORGETA NANESCU

Hypocholesterole miant effects of nystatin and CAI nystatin administered orally
in three different doses, have been investigated as compared with the same effects
of the asclerol and chlofibrate. Investigations have been carried on Chinchilla rab-
bits, fed with a mixed atherogenic and very weak regimen (0.041 gcholesterol/kgb./
dayin the initial and final phase and 0.082¢ cholesterol kg b./day in the intermediate
one). Treatments have been applied for six weeks, following the preceding instal-
lation of a hypercholesterolemia. The investigated polyenes exhjbited a higher
efficiency than other comparative drugs. The biosynthesis nystatin also proved
more efficient than the GM nystatin., Nevertheless, effects of both polyenes de~
crease with increasing the administered dose.

Hypocholesterolemiant properties of some biosynthesis and semi-
synthesis polyenes have been already described in previous papers [1—4].

Nystatin and CM nystatin effects have been further investigated,
as compared with the effects of some already largely used therapeutical
drugs, such as the asclerol and chlofibrate, considered as possessing spe-
cific qualities [7], [12].

The investigated antibioties have been orally administered, each
of them in three different doses, in order to follow the variaticn of the
effect with the dose and to get more exact information on the doses to be
used in therapeutics. Bxperiments have been conducted such as to provide
estimations referring to the neeessary duration of the treatment appplica-
fiom, toco.

MATERIAL AND METHODS

The laboratory animals (9 groups of Chinchilla rabbits, with a body
weight of abot 3.0 kg) were subjected to a mixed atherogenic and very
weak regimen (0.041 g cholesterol/kg b./day in the initial and final stage
and 0.082 ¢ cholesterol/kg b./day in the intermediary one), [8], [10],
so that the hypocholesterolemia provolked should not have an exagerated

ralue, compared with a natural one.

In the first three weeks of atherogenic regimen, no treatment was
applied to the animals. For six subsequent weeks, a group was fed further
on only with cholesterol, while the other groups (whose atherogenic regi-
men was continued) were treated with asclerol (1.53 mg active substance
kg b./day), chlofibrate (11.73 mg/kg b./day), nystatin in three different
doses (6.66 mg, 3.23 mg and 1.66 mg/kg b./day respectively) or CM nysta-
tin in three differont doses (12.50 mg, 6.25 mg and 3.12 mg/kg b./day res-
pectively).
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There is also to be observed that the treatment with biosynthesis
nystatin in low and medium doses rapidly reduces the total cholesterol

level below its initial value, while the treatment with nystatin in high

dose — after a 4 — 5 week period. In order to obtain the same results,
in the case of treatments with CM nystatin in different doses, there are
necessary longer periods of time — between five and six weeks, while
treatments with asclerol and chlotibrate need even a longer time.

B. FREE SERUM CHOLESTEROL (FC)

Starting from the free cholesterol normal values, ranging between
15.80 — 39.20 mg 9%, serumn, there were reached, after a three week athero-
genic regimen values between 60.40 — 94.40 mg 9, serum.

After a six week treatment, at the end of which at the control group
‘there can be reached a 60.079, increase of the free cholesterol — as com-
pared to the initial value (Fig. 2) the groups arrange themselves, according
to the efficiency of the treatment in the reduction of the free cholesterol,
a8 follows : 1. nystatin treatment — low dose (186.68 %), 2. nystatin treat-

— 240

~n ~
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—
@
o
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Fig. 2. — Concentration of free cholesterol during the atherogenic regimen (1) and during

treatment with asclerol (2), chlofibrate (3), nystatin in high (4), medium (5) and low dose
(6), or CM nystatin in high (7), medium (8) and low dose (9).

ment — medium dose (175.57%), 3. nystatin treatment — high dose
{172.99 %), 4. CM nystatin treatment — low dose (110.389%,), 5. CM nysta-
tin treatment — medium dose (107.709%,), 6. CM nystatin treatment —
— high dose (106.629,), 7. asclerol treatment (94.20 %) and 8. chlofibrate
treatment (57.02 %,).

28

Qg HYPOCHOLESTEROLEMIANT ACTION OF POLYENES 111



5. CM nystatin treatment — hj

Aoy Rta a — high dose (105.69 o/
' hrlbh dose.(95.72 %), 7. asclerol trea, S )
(38.53 %) (Fig. 3)

=} 3 &
aose there can be observed & very rapid d

112
GABRIELA' AGRIGOROAET et al.

In all concentrations us bhe bios
Soon (starting from the fipst \f;gékb)hb e
the value at the beginning of the tp
res almost six weeks for lowering i
a longer time ig necessary in t'heb :
in that with chlofibrate,

ynthesis nystatin redy

7 7 vsta ces very
e‘tlée level of the frec cholesterol beloyy
atment, while the M nystatin requi-

asclerol treatment, an

C. ESTERIFIED v'CH OLESTE

AL i
- 1.he5 Se%)erlﬁo(()} cholesterol showed normal v
o8 7 9940 mg Y% serum and —aftor o &
i g9 and —after a three weck at i i
Va.llll)es .bet“}?en 92.60 — 163.20 mg d"/ t::;ugled\ HBFTSPRAS Fpeimen
uring the f Ihe ' §ix Weeks. sl o
- 1g ’ ‘OHOWl.ng SIX weeks, at the congrol oy up the esterifiec
8 rol 1ncreased with 93.8() 0/ compared {o the e
epression of sterified ohalelflfo sbared, to, the initial 've
i angglsletibtlemﬁed ch(_)lesterol increasing, recorded af? ﬁﬁ)eobi‘hlj
o ange ém, according to the - treatment efficie in ‘t
g way : 1. nystatin treatment — low ¢ 159), 50 O 1ys

tatin treatment tati
statin treatment — medium

ROL (EC)

alues, ranging bhetween.

dose (126.14. o/). low dose (129,28 %), 3 nyc.fOSO (156.75 9), 2. OM nys-
L ; %), 4.°CM nystatin treatment-- medium doge (120.77 0/-')
= /07

e
0 1 2 2

—————le 5
R Rttt S SO NS
] . T
4 .

. e
Fig. 3.— Conccentration' )i ifi ther genie 5 ¢ ]’ I’ - 1
. ol ester fied chol g i 8 0 1 [‘(‘gl(nl(!: -an(‘
d s treat . olesterol durin the ather g i regi
uring trea ment Wlth»aSC]CI'Ol (2). chlofibrzite (3), nystatin in hi "1{(4’) lllé(]ill ]1 é ; |
g 5 nm (o) and

low dose (6), or CM nystatin in high (7), medium (8) and low dose 9)

6. nystatin treat
2 ) \ ] eatment
. tment — (43,71 %) and 8, chlofibrate:
nly in the case of the biosynthesig nystatin, in low and medium
aecrease of the esterified choles-

slightly below the starting level. Quite
d a much longer one-

HYPOCHOLESTEROLEMIANT ACTION OF POLYENES 115

terol level, below that at the beginning of the treatment (starting even
with the first week). In the case of CM nystatin, for all the thrce concentra-
tions, there are necessary between five and six weeks for obtaining the same
efféct. ‘Considerably longer periods of time are neccesgary in the case of
aselerol or chlofibrate treatments. (i

K

DISCUSSIONS AND CONCLUSIONS

Experiments made showed above all that, in conditions of athero-
genic regimen, the increase of the total serum cholesterol is relatively
much stronger than that of the total lipids. This fact proves a marked
lack of balance between the cholesterol and the other lipidic fractions
from blood, especially the cholesterol/phospholipids ratio being altered

iof, 41

B As regards the reduction capacity of the total serum cholesterol
level, the investigated polyenes are generally much more efficient than the
asclerol and chlofibrate, the biosynthesis nystatin being — in its turn —
more efficient than the CM nystatin.

The cholesterol fractions increase too, in conditions of atherogenic
regimen, while a tendency of EC/FC ratio reduction can be observed.
This evolution could be explained by the deficiencies that appear in the
cholesterol elimination mechanisms, as well as by the accentuation of
its deposits [12].

All the investigated agents strongly reduce the increase of the free
cholesterol concentration and, to a lesser degree, that of the esterified
cholesterol. Nevertheless from the efficiency viewpoint, the same ratios
are established between the agents as it is the case with the total choles-
terol, too.

With regard to the dose : effect ratio, there can be observed, both
in the case of the hypocholesterolemiant and hypolipemiant action,
a decrease of the effect with increasing the dose for both tested polyenes.
The installation of some inhibition phenomena of the specific effect at the
same time with the concentration increasing has to be accepted with
respect to the interactions between these polyenes and cholesterol, too.

The nystatin treatments are also stated to require, generally, less
than three weeks for the reduction of the total cholesterol level or of
its reactions below the value registered at the beginning of the treat-
ment. In CM nystatin treatments, a 5 — 6 week period is necessary for
obtaining the same effect, while in treatments with aseclerol and chlofi-
brate a much longer time is needed.
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AGE-DEPENDENT EFFECT OF CALCIUM CHLORIDE
ON INTRAVENOUS GLUCOSE
TOLERANCE IN WHITE RATS

I0SIF MADAR and NINA SILDAN

The dynamics of rapid intravenous glucose tolerance in 30-, 65-, 120-day-
old and more than one-year-old male albino Wistar rats was studied under basal
conditions as well as against the background of CaCl, administration (5 mg/100
g b.w., i.v.). In the case of immature and mature young rats (30-and 65-day-old)
calcium chloride enhanced the glucose assimilation, while in adult (120-day-old)
and old (morc than one-year) animals it did not affect this phenomenon.

We demonstrated elsewhere that in white rats there is a direct
relationship between intravenous glucose tolerance and hyperglycemia
induced insulin release during postnatal ontogeny [7]. Extensive in
vivo studies have demonstrated that caleium ion is an essential require-
ment for glucose stimulated insulin secretion after either oral or intra-
venous glucose loading [1], [5], [6], [12], [14], [15]. However, only a
few studies have focused on the relation between serum calcium concen-
tration and in wvivo glucose assimilation, while the ontogenetic aspect of
this relation is yet unknown.

In the present study we examined the influence of experimentally
elevated blood ealcium level on the intravenous glucose tolerance, as
depending on the age of white rats.

MATFRIALS AND METHODS

Throughout the experiments 30-, 65-, 120-day-old and more than
one-year-old male albino Wistar rats from the stockfarm of our laboratory
were used. They were kept at a constant room temperature of about 22°C
and maintained on a dry Larsen diet. Before experiments the rats were
fasted 18 hours, drinking water being provided ad libilum.

Intravenous glucose tolerance was followed under sodium pento-
barbital anaesthesia (5 mg/100 g b.w., intraperitoneally). After taking
blood samples from the tail for determnation of initial glycemia level,
two consecutive glucose loadings were carried out in each rat. An interval
of 24 hours was allowed to elapse between two glucose loadings. The

first one was carried out in basal state (glucose alone), and the second one ;-
in hypercalcemic state (calciumr chlorite plus glucose). For this purpos@;"
209, gluocse solution and 2% CaCly-containing 209, glucose solutigns /

were used. The solutions were injected through one of the tail veins acegrd-

ing to our technique, [8—10] glucose dose being 50 mg and that "of 5
I8

After glucose or calcium-glucose loadings blood samples were taken
at 5-minute intervals from the tail blood vessels during a period of 25 -«

CaCl, 5 mg/100g b.w., respectively.

;

id

&/

minutes. Blood glucose levels were estimated enzymatically according Y
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the method of Werner ot al. [13], by using GOD-Perid Test-Combina tion-
Glucose Kit (“Boehringer”, GmbH, Mannheim, Germany).

The effect of elevated blood ecalcium leve] upon the rate of excess
blood glucose removal was evaluated by Comparing the values of assimi-
lation coefticionts obtained in basal state (K;) and against the background
of calcium chloride administration (K.).

The results were tested for statistical homogeneity of the means,
applying the criterion of Chauvenet. The mean values of K, and K, in the
Same age-groups were compared according to Student’s ¢ test, the lmit
of significance being accopted at P — 0.05.

RESULTS AND BISCUSSIONS

1t has been established that successive intravenous glucose tolerance
values are stable in g given white rat [3] and that repeated” intravenous
glucose tolerance tost in this species is reliable for the study of rapid-
acting substances on in vivo glucose assimilation [ 81, [9], [11].

One can see from our observations (Table 1) that CaCly injected
simulta,npously Wwith glucose, in the case of 30- and G5-day-old animals

Table 1

Glucose assimilation coefficients in white rats of various
ages, in basal state (K,) and against the background of CaCly
administration (K,)

% increasc
Age K, K, in K,* P
30 12.484-0.23 ,3.25;1:0.30 31.05 <0.05
days (18)
_—
65 [2.9140.17 13.66;}:0.20 1 25.17 <0.02
days (9) a
T L0 Anidinmmitatab alag
120 3.524-0.16 I 3.58+4-0.25 1.70 >0.50
days (10)
M\\u
365 2.764-0.21 I 2.884-0.24 4.35 >0.50
days (8)

Results are expressed as means 4 S,E, The number of experi-
ments is given in Parentheses, *Percentage increase in K,
as compared to K,.

onhanced markedly the rate of glucose penetration from the blood into
the tissues, The valueg of glucoss assimilation coefficionts against the
background of CaCl, administration (K;) in these age-groups were increased
by 31.0% (P < 0.05) and 205l 0L L o= 0.02), respectively, as compare
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i On the contrary, in 12
se found in basal state (K,). AREX) . . i y rate
30 thonbef?liaar—old animals CaCl, does not influence ajppgeelalgls.y eleiiovely'
tl;a’gngssybloed glucose removal (+%);(?;A) t?ln% tﬁf&i e/cé) fl;frhlzf:e nb is’
O se dat ost the possibility that the g k :
50). These data sugges i b : s iy
e O'J(?I?tant conditioning factor in the stlmgla.plorg_f effect of expe
%aljllll;ngle‘vated calcemia on in m'voughgcpse“a}sﬁ%ghrztlsoghe Y -
SR shat in
fakking into consideration . Py
i 1% wtlﬁ)ﬁj during intravenous glucose tolerance test llb stro;l]gl}(f) _nde ?na,y
e the degree of hyperglycemia induced insulin re] eaﬁle [ : éiufn lovel
denutmOél an age-related potentiation by the el.evaJIte(% bg()(l)fen%?) of al. [12]
ggsthe insuh’;ogenic Tosponse fo hﬁp?rglycgﬁ:}a&né s%?rrhﬂated the in vive
LT that i iite rats hyper '
av inted out that in white ra . filet B3 il
huu‘ueliﬁosecreﬁon to hyperglycemia stimulus. On ;}EL,Ot-?]a?ro{ifé%%é Vst
. 1. [14] bhave observed that insulin responses after o1 L £ fner’ea%ed
g2 rfajr i}."\."f“()rpE}yl’&ffh\YFOidiSm induced hypercalcemwj W e;? i oasec,
m pl;]I:IOQ(xyjn bi?"‘{)p&thic ”hypopa,ra]thyroidlsm ]ndl'J,CCd h}pOC& cem
gl oo In i tly, as compared to normal subjects.
'k

P

d sionific ! ; i bt
redue%(i .,(1)}.3?11”1;%1] in immature and mature male n&i,’(',mol %76031121% s é
L loniedn) i 'ith gluccse stimulates the
i ide inje mitantly with g 8 : _
chloride injected conceor : . e e
0?1?1?11(?0"; asrimilation during intravenous glucose tolerance test,
d N WO ansy & & / A sitht
gn adult and old rats it does not atfect this phenomencn

REFERENCES

i ., 103, 849 —
1. Blum B. J., Wilson R. B., Kronfeld D. S., 1973, Schweiz. Med. Wochenschr., 1
. Blur 11 J55 1B s
852. 1
2 Clvistopheo.] , 1954, C. R. Soc. Blol.,1£§8,8;§86—813§88.
| Gl ., 1955, C . Biol., 149, 831 — 833. .
. Chrlstgpxl;(z li;qzlgci){iz)lfl‘.JI{ﬁS(l)\(T: Bastenie P., Kestens J., Kovacs L., 1953, Arch. interna
4. Conar by Fre GRiMy
- Pharmacodyn., 93, 277 — 292. qutio sorooning progral
5. Kim H., Kalkhoff R. K., Coatrini N. V., 1971, J. Clin. ! 121.,— :,122'
6. Laron Z’ Rosenberg T. H., 1970, Horm. Metab. Res., 2,
G Z] ks

. ) . . ) » — .
7. Madar J., Pora E. A., Frecus G., 1969 Rev. Roum. BIOI., 14, 137 141
8. Madar ']-7 Sildan IJ., Pora E. AL, 197 2! Arch. internat. I h:" siol. Biochim. (Liége), 80, 367

2 * *, 3 5 ’ i 3 )’ ) B
( £
9. Madar J > Sildan N E Pora E. A ’ 1975 Ann. Endocrinol. (Par is), 35, 25 - 0
10. Madar ']" Sildan IJ" Abraham A. D') Timar I\I., 198 1'! St. cerc. blOl., Seria biol anim., 369

Moy 5 i 22, 113 — 116.
11. Madar J llﬁ‘ﬁldannl\sla., Tlonca A., 1984, Rev. Roum. Med. — Endocrinology,

n a 74 . BRes. 6,1;7'—18().

to an lick 5. M., 19 Ly Horm. Metab €s.,

12. Pe ¥ T., I‘\ﬂb'l oy C |

13. Werner W., I ey H.- vy YV 1chnger H., 1970, A anc.lyt. Cher 1., 252, 224, :

14 .!‘ ((]} K ;Iuruk.a\Gva Y., Okuyama NI, Kikuchi M., Yoshmaga K., 1975, New. Ellgl. J
. asudaa .y

e b i . Metab. Res., 4, 60.
15. Ziegler P\%\:I;lellwi‘nkel S., Schmidtschen D., Minne H., 1972, Horm. M

Received IFebruary 25, 1985 Biological Research Center

Cluj-Napoca, Clinicilor § — 7

e



NEW EXPERIMENTAL DATA ON THE
CHARACTERIZATION OF THE BIOSYNTHESIS
ANTIBIOTIC PREPARATION A 37.4 .

AS AN ACTIVE CANCEROSTATIC AGENT

P. ROTINBERG, SMARANDA KELEMEN and ALy SAUCIUC*

" The existence of a dose-response relationship was established by in vivo testing
on rats bearing ascitic tumor of the antitumoral activity of the different doses of
antibiotic A 37.4, which was used in a combined therapy together with the polyene

. NsMG L, 1980. )

' The comparative following of the antitumoral activity induced by A 37.4 and Giro-

stan IOB, respectively, revealed an enhanced therapeutic efficiency of the meta-

bolite A 37.4.

These results complete the preclinical experimental evidences which recommend
the new antibiotic of biosynthesis A 37.4 as an active cancerostatic agent, impo-
sing at the same time its inclusion in the clinical screening.

The discovery of a new antitumoral drug and its use in the human
antineoplastic chemotherapy is the result of a complex investigation.
The chemotherapeutic screening programs devoted to this purpose,
require an initial laboratory preclinical stage devised to identify new
cancerostatic agents. Their pharmacotherapeutic significance will be
appreciated by the clinical trial [1 — 31 [7'— 9].

In previous papers we reported the cytostatic effect of a new bio-
gynthesis antibiotic preparation A 37.4 L 1 1981, on HeLa cell cultures
as well as its antitumoral activity on rats bearing various tumoral lines
[5], [6].

The characterization of a new drug as an antitumoral agent — the
final purpose of a preclinical chemotherapeutic sereening program — is
based not only on the evidence of its pharmacotherapeutical effects on expe-
rimental models, but requires additional proofs regarding the existence
of a dose-response relationship and the comparison of the induced specific
action with that of a standard agent [2], [3].

In the present investigation the results obtained by in vivo testing
of the different doses of the antibiotic preparation A 37.4, used in a com-
bined therapy with chemically modified nystatin L, 1980 (NsMC) on
rats bearing aseitic tumor are exposed. At the rame time a comparison
between the cancerostatic efficiency of A 37.4 and that of the antitumoral
agent Girostan TOB used in the human antineoplagtic chemotherapy
is made.

MATERIAL AND METHODS

White Wistar femals 1ats, weighing 150 g, bearing of T—8 Guérin
lymphotropic epithelioma, ascitic form, realized at the Oncologic Institute
(4], were used as experimental animals.
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The intraperitoneal treatmont started 24 hours after the i.p. inocu-
lation of 1 X 105 ascites cells and lasted until the death of the last control
animal.

with a new A 37.4 preparation, namely I, IT 1982, in contrast to previous
experiments when L.I 1981 was used [5], [6]. This preparation secined to
be more cytotoxic and consequently the therapeutic brogram was modi-
fied, i.c. the interval between two drug administrations was extended to
¢ days and the daily dose of NsM( L, 1980 was increased to 500mg/Kg
b.w. in order to ensure the protective effect [5], [6].

Testing of antitumoral activity of certain different doses of A 37.4
(i.e. 0.0375, 0.050, 0.075 and 0.1 mg/kg b.w.) was made by its therapeutic
association with NsMe L,’80 (500 mg/kg b.aw.),

This combined treatment started 24 hours after transplant by daily
injection of NsM(, the antibiotic A 37.4 being administrated in the doses
shown above at each 3 days after 48 hours from the transplant.

The effect of Girostan IOB on tumour development was followed
in conditions of its daily administration in two different doses (i.e., 0.6
and 1.0 mg/kg b.w.). »

The estimation of the antitumor activity was based on the following
up of the meah survival time (MST) in the treated Sroups comparatively
to the control.

The evaluation of antitumoral action was made by the increase
of the MST and by the calculation of the statistic significance and the
T/C value (where T = mean survival time for the troated group and C =
= mean survival time for the control).

RESULTS

The antitumoral activity induced by different doses of A 37.4 111’82,
used in the combined treatment with N SMC L,’80, is given in table 1.
The group to which the antibiotic A 37.4 was administered in dose
of 0.0375 mg/Kg b.w. exhibited a significant increase of the MST (p <
< 0.02) as compared to control animals. The induced antitumoral acti-

vity is illustrated by a 34.99, prolongation of MST and by a T/C value
of 1.35.

Table 1

Antitumor activity of different doses of antibiotic breparation A 37.4 L. I1 1982,
administered in association with NsMC 1980 (500 mg/Kg. b.w. /i.p./daily), on ascitic
Guérin T—8 tumor.
Figures in brackets indicate the number of animals.

6 : S % tumoral

Group/Treatment MST (days) 70 };g&e‘ase i;g;;il- V’;{g’e undeve'—

lopment
CONTROL, 21.241.2(13) L. B9 T fradal -
A737.4(0,035mg) + NsMC. | 28.6+2.4 (9) 34.9 p<<0:02" |1.35 i
A 37.4(0.050mg)+ NsMc | 37.246.7 (6) 75.5 p<0.05 | 1.75 33.3
A 37.4(0.075mg) NsMC. | 43.312.2 (6) 104.2 p<0.001 | 2.04 33.3
A 37.4(0.1mg)-NsMc 22.74.3.4 (7) 74 N.S. 1.07 22.9
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Table 2

Antitumor acli Vlty of different doses of Girostan I10B on ascitic
. b < i Is.
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form, theinduced antitumoral activity is shown
ral regression (p < 0.02) of 419 correlated with a T/C value of 0.59. In
the case of ascitic form of the Guérin -8 tumor, a significant prolon-
gation (p < 0.001) of MST of 75.5 % and a T/C value of 1.75 were recorded,
together with 409/ of tumoral undevelopments. The antitumoral activity,
observed also on rats bearing the subeutaneous, solid from of Walker
256 carcinosarcoma, was supported by a significant mean tumoral regros-
sion (p < 0.05) of 45 % and a T/C value of 0.55.

These some few data, show the reproducibility: of the antitumora 1
activity chara,cterizing the biologically active metabolite A 37.4. Howe.
ver, it should be emphasized that it seems that there s & difference regard-
ing the cytotoxicity of those two proparations [5], [6]. Thig observation
is based on the fact that the exhibition of the speeific antitumoral action
is conditioned by the diminution of the tota] dose of the breparation A
37.4 L 11’82 used in treatment by the increase of the drug administration
interval from 2 to 3 days, which iy correlated with the augmentation of
the daily dose of NgM( L,’80 (the association agent which ensures the
brotection of normal cells against the cytotoxicity of A 37.4) from 300 to
900 mg/Kg b.w. At the Same time, the increased intensity of the antity..
moral effect induced by A 37.4 1, TI82 on the ascitic tumoral system af
a dose of 0.075 mg/ke b.w., as compared with that induced by preparation
A 37.4 L1181 (30 %), supports this appreciation.

Despite the differences observed between those UwWo preparations.
A 37.4, the reproducibility of the antitumoral effect, imposed the exton-
sion of investigation in order to get additiona] data required by the final

preclinical characterization of the antibiotic preparation A 37.4 ag a can-
cerostatic agent, '

The chemotherapeutic programs of preclinical Screening, elaborated
by the Institute of Microbiology and Experimental Therapy from G.D.R.
and the Cancer Chemotherapy National Service Center from U.B.A,, in
order to select new active antitumoral agents, require additional investi-
gation stages, besides the determination of pharmacobherapeutical effect;
on experimental models, Among other things, these steps should give a,
positive answer to two experimental aspects related to the existence of
a dose-response relationship at least on a tumoral system and to 2 com-
parison between the antitumoral action of the investigated drug and that
of a standard agent [1 — 3]

These two last experimental ag
bresent study, carried out in laborat
breparation A 37.4 1, IT’82.

By modifying the dose of A 37.4, used in
of the ascitic tumor, the dependence of the antit
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the combined therapy
umoral effect upon the.
tions of a daily administration
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DIE VARIATION DER SERISCHEN PHOSPHOLIPIDE
UNTER DEM EINFLUS DES ELEKTROMAGNETISCHEN
i, FELDES BEI DEN RATTEN

FOW

G.DIMITRIU

Lec champ ¢lectromagnétique détermine la variation des phospholipid:cs du sérum
des rats. Les phospholipides sériques augmentent de +21,8% jusqu’a + 31,8 %,
suivant le nombre des s¢ances de traitement de 5 a 10 jours. ) )
1’augmentation est considérée comme un effet biostimulateur, pl‘ofh}lt sous Vin-
fluence du champ électromagnétique. C’est parce que les phospholipides ont dgs
multiples implications fonctionnelles et, & la fois, au niveau des membranes ct
de la permdéabilité cellulaire,

Die Bedeutung, die der biostimulatorischen Aktion der physikalischen

chemischen oder biologischen Faktoren beigemessen wird, und zwar in
unterschiedlichem Regim, ist Leute allbekannt. Ebenfalls bekannt, auf-
grund von vorherigen Erfahrungen [4], [5], [6], ist die 'Tatsaeh.e, daB
pestimmbe Formen des elektromagnetischen Feldes einen stimulatorischen
BinfluB auf den lebenden Organismus ausiiben.
In dieser Hinsicht waren wir der Meinung, daB zwecks Erklérung
des den biostimulatorischen Effekt begleitenden' Mechanismus nicht
ohne Bedeutung ist, die serischen Phospholipide unter dem Rinflul} des
elektromagnetischen Feldes zu erforschen, da allgemein bekannt ist, dal
zu den zahlreichen Einflisssen der Phospholipide atich die Forderung der
Verdauungsprozesse, die Resorbierung der Fette durch die Sehleimhaut
des Darmes, die Beforderung der Lipide im Organismus dank des hohen
Gtehaltes an Fettsiuren, sowie das Bindringen in die Zelle und das Verlas-
gen derselben zihlen. AuBerdem sind die Phospholipide wasserloslich
und demnach saugen sie sich voll Wasser an und gewéihren freien Durch-
gang verschiedenen wasserloslichen Substanzen und fordern letzten
Endes die Permeabilitdt.

Die Permeabilitit der Zelle wird ebenfalls durch ihre elektrische
Ladung gefordert. Durch eine innere Reaktion, an der das Oxydrﬂ der
Phosphorsiure teilnimmt, entsteht ein inneres Salz, e¢ine Reaktion z.zlso,
die eine Neuorientierung der elektrischen Ladungen im Molekiil bewirkt,
so daB ein Dipol geschaffen wird. Dieses wiederum  erfahrt auch eine
Neuorientierung auf dem Niveau der Trennungsflichen und zwar werden
die negativen Ladungen niher an das lipide Medium gebracht und die

| positiven an das wésserige Medium, so dall es zu einem Potentialunter-

. schied kommt. -

All das sind Binflisse — dazu gehéren auch jene auf dem Gebiet
der Enzime — die zu komplexen physiologischen Prozessen fithren, welche
ihrerseits auf den Metabolismus einwirken und letzten Endes zu einer bes-
seren Verwertung der Nahrung beitragen (1).

In unseren Versuchen haben wir die Phospholipide im Blutserum
der sich im elektromagnetischen Feld befindenden Ratten dosiert.
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Als Binwirkungsfaktor wurde ein schwaches elektromagnetisches

Feld gewidhlt — bis zu 180 Oe —, das von einem “Magnetodiaflux’ erzeugt
nd zwar

wurde (5). Das Feld wurde téglich 5 Minuten lang eingesetzt, u
in unterbrochener Reihenfolge —3 Sekunden Behandlung und 1 Sekunde

Pause — das ganze auf die Dauer von 5 bzw. 10 Tagen.

g%o
18
17 .
16 5 /I
- —
‘1,5!. /'/%/ .
Tt 7 Abb.1. — Die quantitative Variation der
“l N gl Phospholipide (g%) im Blutserum bei
'-Jlr : elektromagnetisch behandelten Ratten.
al)
1
10
M Ty T1o

Hine Stunde nach der letzten Behandlung wurden die Tiere gekopft
und das Blut einer Zentrifuge unterworfen.

Die Phospholipide wurden laut Gomori-Methode bestimmt (2).
Die Variationsreihen wurden statistisch, berechnet, auf klassischem Wege,
und die statistische Bedeutung durch den ‘“t”-Test (Student) bewertet.

Die Werte, die bei den Kontrolltieren bestimmt wurden, lagen in-
nerhalb normaler Grenzen, also 1,238 [0t

Nach 5 Tagen elektromagnetischer Behandlung wuchsen die seri-
schen Phospholipide um 4 21,89, (Tabelle 1 und Abbildung 1). Das Ver-
lingern der Behandlung auf 10 Tage bewirkte auch ein starkeres Anwach-
sen, bis zu - 31,849, ein Wert, der fiir die Statistik von Bedeutung ist

{a < B).
Tabelle 1

Die quantitative Variation der Phospholipide (g °/y,) im Blutserum
bei elektromagnetisch behandelten Ratten

Nach 5 Tagen Nach 10 Tagen
Kontrolle Behandlung Behandlung
X+ES 1,2384-0,114 1,499--0,037 1,6244-0,089
D+ % - +21,8 431,17
p 7 >4 <5
CV% 22,53 6,04 13,84

Den biostimulatorischen RinfluBl einiger Antibiotika verfolgend
haben wir in einer fritheren Arbeit [3]darauf hingewiesen, daf der tégliche
Gewichtszuwachs von einem Anwachsen der serischen Phospholipid'
begleitet wird. Auch umgekehrt : eine Verzogerung im Wachsen bring
mit sich auch ein starkes Herabsinken der serischen Phospholipide.
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?::isist es moglich, daB der biostimulatorische Effekt e
k]

sehr verschiedener exogener Faktoren, von der Verstirkung der

o ipi angt immt durch die
05 er Phospholipide abhingt, und zwar bestimm

Ew&zﬁﬁgs?hges Gleieﬁ)ege“?ichts in den weiter oben besprochenen phy-
A‘f)llogischen Prozessen, und in erster Linie durch die Anderung des Gleich-
" ichts der Phospholipide in der Struktur der_Ze]_lhaut.‘ _ o

| Wir schluBfolgern demnach, daf die quantitativ positive Variation
der serischen Phospholipide zu den stimula-torischen Rea.ktl‘onen ‘1r‘n a,llf?—
meinen gehort, welche durch das elektromagnetische Feld in bestimmben

Grenzen erzeugt den lebenden Organismus beeinflussen.
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pHE EFFECTS OF OLTITOX ON THE HYPOTHALAMO-
PITUITARY-ADRENAL SYSTEM ACTIVITY

V. HEFFCO

Oltitox, a pesticide from the carbamates group, once administered intragastrically
in doses of 1/3 LDz 2/3 LDjy or LDg,, induced a hyperactivation of the hypo-
thalamo-pituitary-adrenal system activity, recorded 24 hours after adminis-
tration. There followed a decrease in activity 3 days later, after which the activity
returned to normal. The effect produced in the adrenal activity was dose-d ependent.
The weight of the adrenals, anterior pituitary and neural lobe glands first increased,
and then one can notice a tendency to revert to the normal level with time. On
the basis of lethal dose value, this pesticide can be introduced in group IV of

substances with low toxicity.

From a physiological point of view, each stress factor activates the
hypothalamo-pituitary-adrenal system. This system represents a part
.of the defense mechanism and one of the corollaries of the stress response.
‘The initial phase is the arvousal and activation of the ergotropic posterior
part of the hypothalamus, resulting in a number of autonomic reactions,
-e.g., increased heart rate, muscle vasodilatation, adrenomedullary secre-
tion, glucose and fat mobilization, pupilary dilatation, constriction of the
.capillary bed of the skin, piloerection of the anterior hypothalamic area

(causing the release of vasopressin and ACTH), the production of protective
glucocorticoids, retention of water and salt, and a number of parasympa-
thetic reactions. This chain of events can be considered ws the basic pattern
.of the integrated response to stress [1].

In the present experiments, we studied the effects of different doses
and different intervals after administration of a single dose of oltitox,
.one pesticide from the carbamates group, on the hypothalamo-pituitary-

adrenal system activity.

MATERIAL AND METHODS

Experiments were carried out on male Wistar rats, weighing about
‘200 g at the beginning of experiments. ‘

Oltitox, suspended in carboxymethylcellulose 5°/0y Was adminis-
tered intragastrically in doses of 1/3 LiDg ; 2/3 LD g or LDy, and the mani-
fest changes were recorded at 24 hours, 3 days, 7 days and 12 days after
pesticide administration.

Adrenal corticosteroid production in vitro was determined by the
method of Van Der Vies et al. [7]. Total corticosteroid production in vitro
.expressed in pg/100 mg adrenal/hour served as the index of pituitary
ACTH release [6].

The weight of glands was measured on torsion balance with the
-accuracy of 0.01 mg.

The results were statistically analysed, by me
t — test.

ans of Student’s
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EREEES of one dose of 2/3 LiDg revert to the normal level 12 days later, while the
0 I : : ici se of LD, evinces one inhibitory effect also 12 days after
Experimental data are presitited in Tob est]:cl.de dose 50 e e ory effect also days afte
f o I{Z’poﬁmlamo-pitm’tary-ad%ﬂal Aivi able 1. administration. ]
| nistration in doses of 1/3 LD, adr i ?2@ . 24 ho_urs after oltitox admi- ; The weight of glands. The weight of the adrenal glands registered
; cant increase. The same dose 50{”) davesnalftgla‘nd activity undergoes signifi- 24 hours and 3 days after pesticide administration, wasjsignificantly increas-
Mg ays atter administration, evinces 2 sig- ed. The increase in adrenal weight recorded at 7 and 12 days was nob
- Table 1 significant. 12 days after pesticide administration in a dose of 2/3 LD g,
anges of the hypothalamo-pituitary-ad ; the adrenal glands weight tends to revert to the normal weight. Conver-
dose of oltitox. The d y-adrenal system activity after admini 2 4 0 { o ; 5 :
oses used and the time of recording are indio o Tustration of a single gely, the higher dose of pesticide (equal to LDs) evinces an increased
§ are Indicated under groups. adrenal weight which also remains significant 12 days post-administration.
on the first 7 days after

(Mean + S.E. Numb
L. er of rats is given i 3
to control values) /1s given in brackets. The ;
f - NS-non-significant ; LD percentage is. calculated

; -lethal d ¢ 5 ated as compared s g . .
5./ ke b days-days after pesticide adminis- : Neura;l @ol_)e we_lght graduall;: increases on
pesticide administration and after 12 days, the weight reverted to normal.
Also, the adenohypophysis weight increases ingignificantly after pesti-

cide administration.

Adrenal wt |Pituitary wt. mg/100g b.w. Corticosteroid production

Groups mgk/)IOO g in vitro
‘W Adenohy- -
p0physi)s] Neural lobe | 12g/100mg/hour | H8/100mg/100g
b.w. DISCUSSION
Control 15.594 2.341 i
(11 0.5 0. 1122i 8 : 3§§3i 3'3247& 4.124 : The results obtained by us have shown that the hypothalamo-pituitary-
Treated 19804 sk — 0.1¢ adrenal system reacts to pesticide actions by a significant hyperactiva-
1/3LDy, 0.52 0-26i 0.54494 | 9.9143 5.19 tion, registered 24 hours after treatment, followed by a significant decrease
24 hours  |<0.001 o iy 0.4 950,44 of the system activity 3 days after treatment, after which it returns
() 26 % 13.179 5_1(2 <;)‘-1‘3,2 <0.05 4gradua!ly to the control level. The higher level of pesticide manifests
Treated 18.08.1 yans % 25.97% one evident effect also 12 days after treatment.
1/3LDg, 0.635 0.14 + 8-36‘;& 6.994 3.18.0 As a rule, stress induces a very rapid increase in blood levels of
(38)days i NS NS (2 e 0.3 ACTH which reaches a maximum within 2 to 2.30 minutes. Corticotropin
2% 10.4% 89, -19.{;?%/ <0.02 ) concentrations in the pituitary remain unchanged during this time,
Treated 16.87+ 2.60.4 ° —22.89 although a significant depletion of pituitary ACTH stores develops sub-
,17/3LD50 1.4 i 0(-)6(3)’431: 8.7334 4.604 sequently [8]. This depletion of pituitary ACTH is already evident 1 hour
da”és NS NS 1'\1858 0.499 0.32 after exposure to stress [4] and may still be observed 48 hours later. After
L 1:6% 119 229, A NS this fall, pituitary stores start increasing ; they may reach concentrations
Treated 16.44 2.2 = 11.6% _ which are ten to fifteen times greater than those found in unstressed
1/3LDg, 0.4 0 f + 0.524 8.704- 4 rats [2]. Increased adrenal hormone production observed in our experi-
12 days ' p.02 0.25 N ts 24 hours aft {cide administration, can be attributed to stress-
@) ¥y NS NS NS + 0.2 ments ours after pesticide administration, can be a ributed to stress
i —3.5% 0.39 0 0360 NS induced hyperactivation of the corticoliberin-corticotropin-adrenal sys-
Treated 16. 94 2.39 - % 436 % tem. The decreased system activity, registered in our experiments 3 days
2/3LDy, 0.5 0:16i 0.524+ 8.18+ 4.0154 after pesticide administration, can be attributed to feedback action of
i o NS NS ddta 0.30 0.18 high blood level of endogenous corticoids brought about by the stress,
) 7% 2.07% 0.39 Ijgo Ns - and not by the destructive action of pesticide on the pituitary-adrenal
Treated 19.554 2.90 s —2.35% system structures, because the weight of glands was not diminished. Also,
LDy, 1.2 6_355 0,674 7.35+ 3.804 3 days after pesticide administration, the energy metabolism of the rats
12 dﬂsb's <0.02 NS ONOg 0.42 0.23 significantly increased, which suggests the presence of intact structures
® 24.6% 23.89 9.979, f?éoiw NS able to increase the metabolic processes (unpublished data).
nificant decrease in adr < o ol Gradual increase in neural lobe weight can perhaps be attributed,
a1 ) o ) ﬂa renal hormone production, afterwards th . to the inereased hypothalamic hormone production stored in neural lobe.
» Ulle variations registered at 7 and 12 davs fe fGvivy An increasing weight of the neural lobe was also registered in the rats
ys alter pesti- treated with dibutox, case in which the vasopressin-like activity of the
ature of our experiments cannot

neural lobe was increased [3]. The n
ved in

erie ¥ p T < J, y p . 3
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Present experiments, i :
pe nts, is ac 3
nes secretion. ) 18 accompanied by one chango i ; LUENCE OF PROCAINE, G ITAT
In ; ge 1m neural lobe hormo- THE INKFL CE ROCAINE, GEROV. y
. conclusio ine i . ' »
izl i pituitary-né,dgaw?g I mind that the organism is ap AND ASLAVITAL
of tho studied doses O?I;)a’essgjgim\fgn@tiolé TR e ON COBLLULAR CHOLESTEROL-LOADED MEMBRANES
utilized for aorie ) consider th : Liistration W
’ or agricultural pur It i I that this substan '
pesticide in ;ub Pose. 1t is necessary nee can be i
gl n subacute or el s Y to study the effect of {hie
action of this pesticide dcgg;onletelxperlments in or derstohﬁe(ﬁ%t 'Cf)flthm 3 ION NEACSU
activity, becau § oes not lead to the gt ' Ze 1L long
y Because, as a rule % ¢ atrophy of
! ule, long acting stressors ind}{m 5 t%dl'ena,l gland Investigations have been performed on the frog sartorius fiber membrane, by the
¢ the atrophy of method of glass intracellular microelectrodes. The keeping of the fibers in a cho-
' lesterol medium causes the increase of the cholesterol proportion in the mem-
he structure and the hyperpolarization of

brane, as well as its tight binding in t
the membrane. Procaine and the procaine-based drugs (Gerovital and Aslavital)
REFERENCES as well as the Clofibrate (a drug used in the therapy of cardiovascular diseases)
determine the removal of the cholesterol deposited in the membrane and the
recovery of the structure and of the normal resting potential. The Gerovital and
Aslavital effects are stronger than those of procaine. Data obtained show the
sibility of applying the membrane potential measurement as a rapid method
ypocholesterolemiant and antiatherosclerotic

R
018 vital olar th i
8 vital gland both in man and animals

’ 1. Abrahams, V. C., Hilton S. I
2. D’Ang . ? - M., Zbrozyna S}
JJ 3. He?:o.a,eig,, Isle?c(; chicsligff; 151'02, 193;5(), 5\9,’ ‘SJI.JI;IPI;.)?:)}S.I(,LO]MOH)’ 1hou, Ta4, 407, pos
’; 4. Mangili, G}, Motta, M., Martini': LI?IIIHUI;\ZNII?]?’EQSZ 28, 119. of select'ing the agents with possible h
f | 5. Smelik, P. ég’y’hf\cilfarﬁxeg N. Y.—London, 1665;,\%;1’1?129‘;(' F., (eds.), Neuroendocrino- RygReRties:
( N. Y. ;Londr:nL.l,QN;Otta M., Fraschini F. (Eds) The ]
FH g Van Gogh, J., de Wied, D ’Sch-p,béigl' > Lie hypothalamus, Acad. Press, ) { : .
il é' Xaq der Vies, J., Bakker, R. F_Oll\l{ agm E., Am. J. Physiol., 1963, 205, 1083, * Cholesterol is an important compound of the eukaryotic cell mem-
i - Vernikos-Danellis, J., Endocrinology °1‘361§d, D, Acta endocr. (Ii;bh),’wgg' 34 51 branes [13]. In the membrane of normal cells there has been proved to
| J ' inology, 1963, 72, 574. X GRS exist a cqr@;a.in_cholester.ol : phospholipids ratio [13], [21], which is how-
! Received May 15, 1985 ] over modified in some diseases e.g. the cardiovascular and hepatic ones,
] TEGIAL e g , the osmotic fragility of erythrocytes, cancer or ageing phenomena [71,
! Depatimient o ag?gz o University [9], [.10], [13], [23], accompanied by the modification of the membrane
i lasi, Calea 23 Azzgusfg!l]'flzlogy functions [13]. ¥ s . 2 5ot
i When maintaining different cell types n a cholesterol-containing
medium, an increase of the membrane cholesterol proportion, having
. certain influences on the membrane, has been recorded [13], [14], (197,
[22]. Nevertheless, few data exist on the bicelectric effects of the increase
d on the action of some phar-

of the cholesterol : phospholipids ratio an
macological agents on the cholesterol-loaded membranes [17], [19].

The present paper investigates the action of some drugs used in
sterolemia, atherosclerosis and ageing phe-

|
the treatment of hyperchole
nomena, characterized by the increase of the membrane cholesterol [71,
[13], on the electric behaviour of the cholesterol-loaded membranes
(Clofibrate, procaine and procaine-containing drugs — Gerovital and

Aslavital) [16].

MATERIAL AND METHODS

: : conducted on the frog (Rana ridibunda
Pall.) sartorius fiber membrane, using glass intracellular microelectrodes

‘ technique. Bach experiment was developed on five museles from different
“ animals, at room temperature. The normal Ringer solution (NR), pH =
‘ ‘ = 7.2, was prepared with bicarbonate buffer. The 2.5 mM procaine
(PROC.), 2.5 mM procaine-containing Gerovital Hg(GH,—PROC. 2.5

mM) and 2.5 mM procaine-containing Aslavital (ASV—PROC. 2.5 mM)

solutions were prepared by the addition of these substances to NR. The

Kxperiments were

REV. ROUM. BIOL. — BIOL. ANIM., TOME 30, No 2, P. 133139, BUCAREST, 1985
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eholesberoLcontaining solution (CHOLEST.) w. g i

;'Ll‘oiljesterol in gthj_vlic alcohol and the additio)n ofaghigrggﬁ‘:igl1bgo %O Il’{Yuslg
I;ed bz% c.on((zienzi‘mtmn of 0.1 mM cl.lolesterol and 1 9% ethylic alcohol i’s to-
pe od bained. "he Clofibrate solution (CLOF.) was obtained by solving
; 1et‘.lug in dimethylformamide (DMFA) and by the addition of this
;xf)a,ll ;g;lc]g(édl\f I'}‘il :Oq tlha%tz a c(%n%e;ltral’gion 0f 0.02 % CLOF. and 1 % DMFA

'as Tea - -ie solution of 197 ethylic alcohol g 9 1o

were pr epared by the direct addition gf the subgt%a?nggs 11,0/0 N%Mlgfl?le lsl‘é ?R
tical data treatment of the results were performed by Studen.t’s test .

RESULTS

The normal resting potenti i
’ g 1ng potential (NRP) recorded in g i
bad an evarage value between 90.21 mV and 94.88 mV (()gil ex%)ellmgnt
Value of 0.50 mV) (Figs. 1 — 3). . it o
The action of the 2.5 mM procaj
P L Or vie =0 MM procaine and the Gerovital H.(GH i
ﬁslavxt‘al (ASY) drugs, containing the same procaine Concerf’gratiao)n ang
1e normal membranes causges different effects on the membrane poq:e(;r

-mY  PROC.2.5 mM NR
100
11 A TRt D e
p<0.002
100’[ GH3-PROC: 2.5 mM NR
'
o NG v
*_{ -
80 ;‘1<” 001 e b
- : P>0.05 p<0.05
100 ASV-PRGC. 2.5 mif NR
k '
BTG T 10 17 O R sdsisteprrbmin - R &
Tt _f,;ﬂ/o"‘/:/?»m
p<0.01
NR
4
ettt L NRP
.
p>0.1

= B el - G ccmalse, [P
060 10 20 30 4w 50 eqHIN.

Fig. 1. — The effect 6[ 2.5 mM i
Ti -0 MM procaine (A), Gerovital (B d i
(C) containing 2.5Mm Procaine on the membrane poimgti)alan(DA:Ii‘flil'zi{c
of 0.029% Clofibrate).

(I 2
}Ll,%l (1}11 ) ?lhu's, the' 2.5 mM procaine determines g slight membrane
3'3,. pf,lp(,)la.rlzz_mtlon (Fig. 1 — A), with an average amplitude of 4.54 mV
g(}g y 1eversﬂ‘ole at the muscle fibres washing with NR. Thus .25 ml\f

s — PROC. causes a weak depolarization of the membrane,’ W.ith an
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3
. . . R rinoi %k the fibres into
litude of 5.10 mV (Fig. 1 — B). Bringing bac 12
%E%mt%?sag;%&;rizmion is easily reversible, b%ﬁlnggllome(i SR}; %)%%%b
. ; f 1.52 mV). The 2.5 m A :
(average value o ) 1776) chataoterized

hyperpola,riza,tion £ Yl i
determines also @ membprane depolarization (Iig. overible

by a slow onset and an average amplitude of 5.87 mV, slowly r

.04 mM NR
_py CHOLEST. 01 mM iy
100
9
T. 0.1 mM PROC. 2.5 mM ) NR
110 $HOLES m | 3
e g e MR
golos Beioos 0T T p<0.01
” CHOLEST. 0.1 mM GHy-PROC- 2.5 mM NR
~1off B ’
*  NRP
__c_---.----.._-...._.-.._ _______________ H .....
L .‘"-"“"-""" ‘>01 i Iy
Rdpo b b 0.002 p>0.1
8% CHoLEST- 0.1 mM i\sv-PRoc- 2.5 mM ':R
7
’°‘ﬂ** T s . ‘
§ o ' eonoaia Meoshei . (e S il ) .30 NRP_
LA [ b s pl. LT e / :
p<0.001 /’:
i)ie p<0.01 p<0.01
i : NR -
110} CHOLEST. 0.1 mM CLOF. 0.029 % :
i ' {
100}
90}
p<0.001 3 ek
| 1 1 1 1 1 1 L 1 ,
20 2 4 50 6 107 30 MIN.

80L ¢ L !
0 1% 20 30 4 S0 60 10

ial and the

g - 1 mM cholesterol (A) on the membrane potentia
LD ot (B, o Aslavital)(D) and Clofibrate (E) on. cholesterol-

f aine (B), Gerovital (C),
i S i loaded membranes.

-my
MR

100} ETHIL- ALC- 1% .
| A b _NRP_
90 Hgrtmsacs poan—tasacisos satans e faspm—t—"
S $>0.05 A
106} oura 1% g”‘
8 _MRP_
N e S e i
=01
801 Lot P— - . i 4 =
S0 6 10 70 30 HIN

0 10 20 30 Lo
Fig. 3. — The effect of 1% ethylic alcohol (A) and 1% dime-
thylformamide (B) on the membrane potential.
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when the fibres were replaced in a NR. The Clofibrate, having a concen-
tration of 0.02 g%, similar to that used in the therapy of cardiovascular
diseases [16], causes only a very weak hyperpolarization (0.89 mV)
(Big I PhEE D).

When the normal membranes were maintained in a Ringer solution
with 0.1 mM cholesterol, for 60 minutes, there ig always to be recorded a
hyperpolarization with an average amplitude between 5.28 mV and
8.85 mV (Fig. 2A—E), irreversible a{ the 1 hour fibre washing with NR
(Fig. 2 —A), a fact Proving a strong binding of cholesterol in the mem-
brane struecture.

The treatment of the cholesterol-loaded membranes with 2.5 mM
Procaine does not determine the increase of the MP value, as it is the
case with the normal membranes (Fig. 1—A); on the contrary, it leads to
their gradual decrease (Fig. 2—B), after a 60 minute period the hyper-
polarization caused by cholesterol being reduced from 8.85 mV to 2.75
mV. Procaine brings about the labilization of the cholesterol deposited
in the membrane structure, so that, at the fibres washing with NR, a
rapid recovery of the NRP occurs. The 2.5 mM GH; —PROC. produces
the total reduction of the hyperpolarization caused by cholesterol (an
average value of 5.39 mV), in an interval of about 15 minutes, followed
by a slight depolarization’ of the membrane (1.78 mV) (Fig. 2-—(C). The
NR washing of fibres leads {0 the rapid recovery of the NRP. The 2.5 mM
ASV -—-PROC. (Fig. 2 — D) produces stronger effects than the GH,,
cancelling ‘the hyperpolarization determined by cholesterol (average
value of 5.87 mV), in about 5 minutes, a quite strong depolarization (ave-
rage value of 8.49 mV), slowly reversible at the fibre washing with N R,
occurring afterwards. The 0.02 7#CLOF (Fig. 2 — E) determines too the
total reduction of the hyperpolarization caused by choelesterol (average:
value of 5.28 mV) in about 50 minutes, the NRP remaining unmodified
at the membrane waghing with NR.

All these agents are thus proved to determine the removal of the:
cholesterol' deposited in the membrane structure, as well ‘ag the NRP
recovery. : :

The 1 9 ethylic alcohol (Fig. 3 — A), which has been used at the
solubilization of- cholesterol, and the 1 7 DMFA (Tig. 3—B), used at the
Clofibrate’ solubilization, does not induce significant changes of the NRP.

DBISCUSSIONS AND CONCLUSIONS

Procaine, used as local anaesthetic and as a compound of GH,
and ASV [16] shows different offects on the MP, depending on its concen-
tration and pH value [3], [17]. At a normal PH, procaine in anesthetic
concentration (2.5 mM) [24] causes an easily reversible hyperpolarization
of the membrane (Fig. 1 — A). At such g value of the pH, procaine is
to be found in the external medium, both in a neutral and in a eationic
form [5], these two forms having specific effects on the membrane [3],
[17]. Starting from the “2-M.S 1.’ concept on the membrane [1], there
has heen accepted that, by its interaction with membrane phospholipids
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cation of the ionic conductance and of the electrical properties of the
membrane — caused by the increase of the cholesterol Proportion in the
membrane — account for the increase of the electrochemical potentia]
gradient and the membrane hyperpolarization. Our experiment showg
that the hyperpolarization noted in such conditions is irreversible (Fig.
2—A), afact attesting that a tight binding of cholesterol in membrane
takes place, the washing with NR being not sufficient. to accomplish the
cholesterol removal, Thig presents a special biological importance, due to
‘the fact that, during the installation of the atherogenic process, a relative-
ly higher increase of cholesterol than that of totgl lipids in organism
oceurs, affecting thus the cholesterol : phosphilipids ratio [9], [17}, with
important consequences on the functions of the cellular membranes.

On the contrary, in the situation in which the cholesterol-loaded
membranes are treated with procaine (Fig. 2—B) g gradual reduction of
the hyperpola,rization, up to the characteristic value for the 2.5 mM
Procaine action on the normal membrane, is to be observed. Procaine
labilizes the cholesterol deposited in the membrane which can be therefore
easily removed from the structure, by the fibres washing with NR. The
effects of the GH, (Fig. 2—0C) and ASV (Fig. 2—D) on the cholesterol-
loaded membranes are of the same nature with the brocaine effect, but
much stronger, although these drugs contain the Same concentration of
procaine (2.5 mM) as in the experiments with pure procaine (Fig. 2—B).
In this case, a rapid removal of the cholesterol deposited in the membrane
oceurs, accompanied by the NRP Tecovery in the first 10 — 15 minutes,
and followed by the membrane depolarization — characteristic for these
agents (Fig. 1 B — ) — the one determined by ASV being much ampler
and slowly reversible. Differences among the effects of procaine, GH,
and ASV on these cholesterol-loaded membranes are due to differences in
their chemical composition [16]. Thus, it may be possible that the ASV
depolarizing effects be due to a specific interaction of the “antiathero-
genice factor” existent in the drug structure [16], with the membrane
cholesterol. This is much ampler in the case of cholesterol-loaded mem-
branes (Fig. 2—D) in which, between ASV and cholesterol another ratio—
different from that observed in the case of normal membranes (Fig. 1—
©)—is achieved.

The removal of the cholesterol deposited in the membrane structure
is also observed in experiments with the Clofibrate (Fig. 2-E), a drug
used therapeutically for its hypocholesterolemiant and hypolipemiant
Properties [16]. This effect is based on the interaction between the Clo-
fibrate and the cholesterol deposited in the membrane, since in the cage
of normal membranes, neither the drug (Fig. 1—D), nor its solvent (19,
DMFA) (Fig. 3-B) deterimines the NRP modification. The Clofibrate
action is, however, slower than that of the GH, and ASV.

All these pharmacological agents, possessing hypolipemiant, hy-
pocholesterolemiant and antiatherosclerotic properties, are thus proved
to have the capacity of removing the cholesterol deposited in the membrane
structure and of re-establishing the mnormal ~cholestero] : phospho-
lipids ratio, the strecture, electrical properties, permeability and NRP
of the membrane. Such an effect has been also observed at some polyene
antibiotics, which interact directly with the membrane cholesterol [13],

the proced
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y 1 stigations lal)ox'a,mry
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EFFEOTS OF 2,4-DICLORPHENOXYACETIC ACID
ON THE EXCITATION-CONTRACTION COUPLING .
¢ "IN FROG SINGLE MUSCLE FIBRES = -

! 2 M. ISAC and RODICA-MARIA ISA G

l

The effects of 2,4-diclorphenoxyactic acid (2,4-DCPA) were studied on isolated

single muscle fibres of the frog. 2,4—DCPA potentiated the twitch amplitude i.e.
an increase of the time to peak tension and an increased time to half relaxation.
‘ 9,4-DCPA increased the resting membrane potential ; the rate of decay and the
| total duration of thé action potential were prolonged. The muscle excitability was
| ‘ not affected by 2,4-DCPA. Twitch potentiation by this substance was independent
1111 of the extracellular calcium concentration. It is concluded that 2,4—DCPA poten-
tiated the twitch response by increasing the release of activator calcium into the
myofibrillar space by prolongation of the action potential. There may be a direct
inhibitory action of 2,4—DCPA on the calcium re-uptake by the sarcoplasmic

} [
reticulum in frog muscle.

’ i The effects of some drugs on the excitation-contraction coupling
L in striated muscle fibres or in rabbit papillary muscle were studied by
Khan and Edman 1978, Wollmer. Wohlfart and Khan 1980, Paskov et al.
1973, Isac et al. 1985. The action of drugs on neuromuscular junction has

been studied by Lundh and Thesleff 1977, Molgo et al. 1977.
The muscular effects of 2,4-diclorphenoxyacetic acid, seems to be
a distrophic effect. It is possible to induce experimental muscular distrophy

/ ; ‘ by ussing 2,4—DCPA.
METHODS

| |
j bajauais [ 2 4 C !
| ... Preparation. Single muscle fibres were isolated from the ventral
| head of the semitendinosus muscle of Rana temporaria. For mounting
. the fibres, a link of stainless steel wire (tickness: 0.1 mm) was attached
{ tol each ‘tendon as described previously (Edman and Kiessling 1971).
‘ 10 Muscle chamber. Frog single fibres were mounted horizontally in
j a Perpex chamber (Fig. 1) between a tension transducer and an adjusta-
I ble stainless steel hook, the position of which could be set by means of
| : a micrometer screw. The chamber was 6 mm wide, 5mm deep and contain-
ed 1.2 ml solution. The solution was changed by introducing fresh solu-
, tion at the transducer end of the chamber, and it was removed by suction
drain at the other end. "N\

This caused an almost complete (> 959,) exchange of the bathing
solution within some 3s (Andersson and Edman 1974 b).

Temperature control. During an experiment the temperature was
controlled by an Ultrakryomat TK 30 D-Thermostat which circulated
an ethylene glycol-water mixture through jackets surrounding the cham-
ber and the containers of solution. The solution containers were connected

with' the chamber through polyethylene tubes. The bath temperature
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142 M. ISAC, RODICA-MARIA. ISAC 9

varied between 1 and 3.5°C and was maintained constant to within
&= 0.2°C throughout any particular expt., even during exchange of solution,

Tension recording. Tension was recorded by means of an RCA-5734
mechano-electric transducer. The signals were displayed on a Physioscope
TR Ténnies oscilloscope and were recorded simultaneously on paper by

Fig. 1. — The scheme of the experimental system. a —
stereomicroscope ; b — biological stimulator; ¢ — isolate
unit ; d — Perspex chamber: e — glass capillary electrodes ;
f — mechano-electric transducer; g — amplifier; h — re-
corder ; i — amplifier ; k — stainless steel hook ; 1 — multi-
electrode assembly ; m — single muscle fibre ; n — mirror.

means of an Endim 620.02 recorder. The twitch response was interpreted
through three parameters (Fig. 2): the maximum force of . contraction
(milinewtons — mN); the half time to peak tension (ms) T,; the half
time for relaxation (ms) R,. (

Electrical stimulation. The single muscle fibre was stimulated by
means of a multiclectrode assembly as described previously (Edman and

s db~mN
g 76 -Rp-ms
v
7 Lo
Epr¥all b Secoeo i Ay 10y ¢
4
Fig. 2. — The parameters calculated for the isometric

- twitches.

Kieslling 1971). Pulses of 0,2 ms duration were used and the stimulation
strength was adjusted to be maximal for each electrode pair. The single
muscle fibre was mounted for at least 1 h before the expt., and stimulated
every 2 min to record the twitch response.
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3" J
' ' i mposition (mM) :
jons lutions used had the follow 1ng co 1 S
SOlugpﬁl;érTsho(ilf&(& . NaCl 115.5, KCl 2.0, CaCl, 1.8, Na phospha
Ordinary bl
buffer 2.0, PH .7-0- 4
Calcium-free Ringer :

: m7.0' ) ] La 0.05
buﬁelI z'i’ha,nu containing Ringer : NaCl 117.2, KCl 2.0, La A
ant

i droxymethyl)-aminomethane 2.0. The pH4wa-% Iax-djusted to 7.0 by
Tl‘lS—(.h ] 1({) 1180, to a final concentration of 0.94 mhilL. i el
o ing Ringer : 200 mM succrose were added too
i conpalgidgr to uncouple excitation from contraci?lon. 4
111: used were of analytical grade and were dissolved in

NaCl 116.3, KC1 2.0, EDTA 1.0, Na-phosphate

Ringer solution,

All chemica . s e

i i ’ r. . . . s,

oy glitﬁ%gﬁ)r;%ezoxyacetic acid was dissolved fnllzlncg;;i S;ry e
g g i tional glass !

i Ree,ord.ing of membrane potential. O(I)V}“iggllwere %1 i e e

— 15 MQ) filled with 2.5 g
trodesc(()arn(li)io;g% 7o‘f rr112mbr2)hne potentials. The reference electrode wa
lar re §

inger bridge.
1 electrode connected to the bath through an agggnlé(;g%:d i ga 2
L lectrode and the reference electrode were i b
Tlhe‘um;m(i{e'(t)grepl"ovided with capacitance neutralization to a Iy
electro

film. The
; : hotocraphed on 35 mm
Ténnies oscilloscope. The s1g;1:§st§ Srl;gd%l ;te % i gudio frequency generator.

i ! Bt i uency.
ampllfledls{gna;ixggtalwajs indicated by an :_abbrupt Ghatl']r%ﬁlll:ti(rle%nly gt
Successful imp otentials were recorded the fibre was s ! inled; o av
When“_actlovn poxima,tely 5 mm from the tip of the }11101(; JeckRoR:
o rere interpreted on the basis of five e ot
L g, tential —RP—mV ; the over

were calculated (Fig. 3) : resting po

i
| OVER
e

/g
120/’"’ b — —

Fig. 3. Al The membrane potentials in-
terpreted through five parameters.

v 3 i rate of rise — MRR —

i jal — Over — mV ; maximum ra : _ ;

th% aJthon a&?ﬁﬁgalmte Zf decay i MRD — mV/ms; the %f:‘;oll&nwege
isr}lle'lgzzsti,o;n potential at — 25 mV level — D-25 mV — ms. 1t:

statistic interpreted by Student’s ¢ — test.




144 M. ISAC, RODICA-MARIA ISAC 4

RESULTS

2,4-diclorphenoxyacetic acid was tested on isolated muscle fihre
in concentration of 1mM, 2,4—DCPA potentiated the twitch response in
the first 20 minutes then the muscle fibre had no response (Fig, 4).

. . SOOmS
Fig. 4. — The influence of 2,4—DCPA 1 mA, on isometric twitches in
single muscle fibre. a — Control; b — ImM 2,4—DCPA-~1 min;
¢ — Aftér' 3 min; d — ‘After 20 min; e — After 50 min; 'f — Rp—

* "Afters1 min; g—Rn After 15 min. - o

- This situation is not reversible even after replacement of 2,4-DCPA
containing Ringer with ordinary Ringer solution (Table 1).

~ As illustrated in' Fig. 4, 2, 4-DCPA caused a significant change in

the initial rate of tension rise. The increase in twitch amplitude was asso-

g Table 17 :
Effects of 2,4—DCPA on twitch parameters in frog single muscle fibres (%)

Normal Halt - 2,4—DCPA in Ringer
Ringer time | : f
Expt. Fo |Half time|  for - |Expt, Half time to [Half time for
no. (mN) | to peak rela- no. 2\ | peak tension relaxation (T»/Tg |Ra/Rg
tension | xation (mN) T a(ma) Ry (ms)
To(ms) | Rg(ms) A
1 1.08 | 83.6 158.2 2 |1.15 84.3 142.2 1.02 | 0.89
3 3.20 162.0 275.4 1.95 | 1.74
4 3.05 157.4 293.3 1.89 | 1.85
5 — = - — =
6 = — — = =
7 N e = L

Expt. no.: 1 — Control; 2 — 1 mM 2,4 — DCPA after 1 min ; 3 — After 3 min ; 4 — After
20 min ; 5 — After 50 min ; 6 — After normal Ringer 10 min ;
7 — After 15 min normal Ringer, very weak contraction(*)

ciated with an increase of the time to peak tension and a prolongation
of the relaxation phase. The half time to peak tension and the half time for
‘relaxation increased by ‘about 899/ of the control values. (Table 1).

The effect produced by 2,4—DOCPA. was not reversible. Repeaf;edA

washing of the fibre in normal Ringer, had no response,
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5('. -
' i s twiteh
it ¢ T ar calcium plays any role in the twi
‘o test if the extracellular cal e 1 '
C_L-gti(;,n produced by 2,4—DCPA, (_231.0111111 w abﬂ 11:611}_(371@%
l)otentj;‘- extracellular medium by repeated Wa.s_]png of the fi )1yc "\Vl\u c
frorr} : 1%1‘2‘6 Bvillger solution. The removal of cal(suun. f.r0n(1 the 0\21,1;({,) Gg-
f a‘lcllllcrll{um made the fibre inexcitable (Edman and Grive 1961, Curtis ;
arme 3
Khan and Edman 1979). ; : .
By addition of lanthanum to the bathing solution, Lt.lc I;((B‘SPIA g(lm,M)
i i it § re restored. 2,4—DCE /
- ial and the twitch response were res s L v
brznflIt)'?)tflrll?calciunl—free lanthanum-containing medium caused a potm
:i(;,tfon Jof the twitch similar to normal Ringer.

RESTING AND ACTION POTENTIALS

2 4—DCPA' in a bath concentration of 1 mM, increased the resting
2 .
mbrane potential (Table 2). v i
me On the other hand, it is noticed that 2,4-DCPA d(_aclea,sed thei over
hoot and proionged markedly the maximum rate of rise, the maximum
8 )

Table 2

i B E.
ts of 2,4— DCPA on resting and action potentials adde.d to norma% ng;r (]E:'n) n( xoi :tiag'
};ffecni§sc1\; fibre bundles exposed only 1 min before recording the resting an Oa\(;:1 10+p+ " g
ph peril i ithi . Students’ {—test: 44, p= 0.01; o P =
Number of ex_penmgnt given within bracieigooiu en

Action potential

Duration at

Hesting : Maximum Maximum
potential | overshoot rate of rise |rate of decay| — 25mV
(mV) (mV) (mV/ms) (mV/ms) level (ms)
BsL3.3  2i18t1.22

Control (10) 84.54+1.9 | 30.441.2 [ 180+6.3
2,4—DCPA 1 mM
After 1 min.(12)

464+2.9 2.1841.74
36+2.1 2.9841.15

115.342.8 | 20.54+1.5 | 176+7.7
16.674-2.45

118.64+4.2 | 3.540.7 15745.8

After 20 min.(12) 115.545.1 | +++ $+b nik i T
After 50 min.(12) 116.3+4.8 = = .
Normale Ringer 9 2541.7 3.5041.
After 15 min.(12) Rn 86.4+1.6 | 27.241.43 | 19248 4.20141.76

.5
After 30 min.(12) Rn 1lQ.2i3.2 19.641.5 | 18245.5 2942

rate of fall and the duration of the action potpntial (Fig. 5). lﬁ:ﬁter hflsl‘?é
minutes if was not possible to record any a,cmclm é)otentlzi,e (z; i ;sl;ﬁng -
i i resting tial. By repe §
fibre had an increased resting poten : . .
?lllltlasgill(:relwiih an ordinary Ringer solution, the action potential was restor

ed step by step, too.
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DISCUSSION

Q0102
nio’ } / i ¢
The present results on frog single muscle fibres demonstrate that
'"2‘;‘47DCPA causes twiteh potentiation by a direct action on the excita-
“tion-contraction coupling.

pd The twitch potentiation by 2,4—DCPA is characterized by anincrease
of the half time to peal tension and of the balf time for relaxation.
Mhese changes were associated with a broadening of the action potential.
: As‘.previously demonstrated on single muscle fibre (Edman ot al. 1966)
the duration of the mechanical activity appears to be quantitatively relat-
‘od to the action potential duration at the — 25 mV level. This has suggest-
ed that the action: potential governs the time during which activator
caleium is released into the myofibrillar space (Sandow et al. 1964, Edman
ot al. 1966). The longer duration of the action potential would cause @
higher peak concentrtion of Ca2* at the contractile sites, and this in turn
would require a longer time for the elimination of Ca2* from the myofi-
brils. If the peak concentration of the activator Ca?t were large enough to
fully activate the contractile system; a further increase of the Ca’* concen-
tration would merely cause a prolongation of the

mechanical activity.
The effects produced by 2,4—DCPA are consistent with the idea that
twiteh potentiationis due to the prolongation of the action potential accord-
ing to the "above mechanism. The results show that 2,4—DCPA also
prolongs the relaxation time in frog muscle suggesting a direct inhibitory
action on the resequestration of calcium in this tissue. On the other hand,
the changes of the action potential suggest that 2,4—DCPA acts by

predominantly decreasing the potassium conductance in frog skeletal
oest that extracellular calcium is

musele fibres. The present results sugg
immaterial for twitch potentiation produced by 2,4-DCPA.
The enhancement of the isometric twitch could be produced when

there was no calcium in the extracellular medium, i.e. after replacement
by lanthanum. It has been shown that

of calcium in the Ringer solution
the presence of lanthanum (Andersson and Edman 1974 a) prevents the
that lanthanum is unlikely to penetrate

membrane depolarization, and
the fibre membrane (Langer and Frank 1972) and causes by itself only a
slight twiteh potentiation (Andersson and Edman 1974 a) in the low

concentration (0.05 mM) used in the studies.
1 to Professor K.A.P. Edman and Dr. Rauf A.Khan
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ANALYSE COMPARATIVE DE L’EFFICIENCE
DES REGIMES «TROUVIT» ET «BICAZ-SALMO-0»
POUR LES ALEVINS DE TRUITES ARC-EN-CIEL

(Salmo gairdneri Richardson)

G. MISAILA *, N. PASTIRNAC ** ¢t ELENA RADA MISAILA *

presents the results of researches concerning the rainbow trout fry
«Trouvit” and “Bicaz-Salmo-0"’ dicts. The effect of these diets have

th rate, survival level, food conversion, valuation of
aematological para-

The paper
response to *

been appreciated by grow
alimentary proteins and by values of some biochemical and h

meters.
By exclusive administration <“Trouvit’ diet determines a supplementary growth

of 11 %, and reduction of mortality of about 14 %. More that that, food conversion
and the coefficient of proteic use are ameliorated by 24 — 319% and the coef-

ficient of protein efficiency of 43 % as against “Bicaz-Salmo-0” diet.

By alternative administration of these diets and cattle liver, fish growth and
survival, as well as food conversion, coefficient of proteic use, coefficient of protein
efficiency and some of haematological parameter values are comparable between
the two experimental diets. The level of fish hepatic lipids was higher by 69 %
and the erythrocyte number/ml by 41 % in “Trouvit” diet, as against the autoch-

thonous diet.
The authors concluded that “Bicaz-Salmo-0’’ diet and the original method con-

cerning alternative feeding may be applied in intensive rearing of rainbow trout

fry in cages.

Pour assurer le nécessaire physiologique optimum d’éléments nutri-
tifs pour les salmonides élevés en captivité, on applique en géneral des
régimes concentrés. Ce systéme moderne de nutrition des truites dans l'a-
quaculture intensive et surintensive a remplacé peu & peu la nutrition
traditionnelle qui utilisait les déchets d’abattoir et de pécherie. Il consti-
tue en méme temps un élément principal pour assurer une production
&levée de biomasse piscicole et une amélioration contrélable de 1’état phy-
giologique général des effectifs de 1'clevage.

Dans notre pays on pratique encore I’alimentation des truites
base de déchets d’abattoir qui utilise les ainsi-dits régimes humides et
semi-humides. Mais il existe aussi la préoccupation de les remplacer par
des aliments concentrés granulés. Les productions obtenues par des
unités du Département d’Agriculture d’Etat, ayant adopté presque entie-
rement le nouveau systéme d’alimentation, confirment une série d’avan-
tages qui recommandent son extension.

Les études sur le comportement alimentaire et sur la physiologie
de la nutrition des salmonides effectuées & la Station de Recherches

«Stejarul » Pingdrati, au cours de la derniére décennie ont réussi & élabo-
Ter, expérimenter, optimiser et bréveter les régimes d’aliments conecentrés
du type « Bicaz-Salmo-0» et « Bicaz
ces alimentaires recommandent pour une analyse comparative
/

Tégimes d’importation qu’il fallait remplacer. /
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Tableau 1

La mise en valeur métabolique des régimes « Trouvits et «Bicaz-Salmo-0» chez
les alevins de truite arc-en-ciel

Coeffi- Vari- Etape expérimentale

cients ol O T | I [ v | v | v | Vi)
8 1,06 4,33 2,49 4,33 1,79 2,74 2,12| 2,36
_b | 0,65 1,99/ 1,51 2,28 1;16| 1,46 1,57 1,44

CN : a 1,000 3,86 2,43 3,57 1,73 3,41| 2,03| 2,39

b 0680112577 11,47 11y 32) 1120571  81]" 1, 96| Y s

3 0,86 1,13 | 1,09 | 1,42[ 1,76| 1,57 1,80 1,43
4 1,26| 2,49/ 0,82 1,91 1,08 2,11| 5,30 1,87
1 2,43 0,73/ 1,05/ 0,66| 1,39 1,04 1,07 1,10
2 | 2,76 0,85 1,14 0,85 1,51 0,88 1,21| 1,16

CEP 3 2,29 Liﬁ 1,82 1,40 1,69] '1,27] 1,10 1,39
4 1,43 0,73 2,21] 0,96\ 1,68 0,86 0,34 1,86
1 _ 2,40/, 8,15 5,57 8,83 4,20/ 5,62 5,45 5,15

cop |2 2,10/ 6,89| 5,13| 6,91| 3,80 6,64 4,84 5,03
3 2,50 3,29 3,29\ 3,18 4,13 3,42| 5,24/ 4,15
4 4,03| 9,20 2,62/ 6,07 3,45 6,73]17,15 | 5,79
1 412 | 1.389| 954 | 1.513/ 720 | 964 | 935 | 909

CPC 2 362 | 1.178 877 | 1.182) 664 | 1.135| 827 | 8 60
3 432 570| 550 715| 590 788 907 | 717
4 701 | 1.369 452 | 1.047| 595 |[1.161 !2.964 [1.027

Ezxplicalions : a — mélange humide ; b — mélange sec ;
g nourriture consommée

CN = conversion de la nourriture = = -
5 5
§ accroissement ponderal des poissons

g taux d’accroissement

CEP = coefficient de I'efficacité protéique =
i g protéines utilisées

g protéines utilisées :

CUP = coefficient d’utilisation protéique =
g protéines fixées

CPC = cocfficient protéique de croissance ==g protéines nécessairés pour obtenir-
. 1kg taux d’accroissement.
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. Le Secteur de Salmoniculture de I"Entreprise Agricole d’Etat

'Préjmer a déjd testé le régime « Bicaz-Salmo-1 » en le comparant avec le

péoime « Trouvit » et maintenant on y utilise & ’échelle industrielle le
régime autochtone. . ]

'~ Notre travail présente les résultats des premiéres études compara-
tives de la qualité nutritive des régimes « Bicaz-Salmo-0 » et « Trouvit ».

MATERIEL LT METHODE

Les recherches ont été effectuées & la Station I.C.A.S. Potoci. Des
lots paralléles ayant chacun 1.000 alevins — le poids initial de ch_a,cun
étant de 127 — 140 mg — ont été élevés dans des bassms.d’a,levmag(;
bétonnés, ayant chacun une surface de 2 m2 L’eau du lac de '}\Bmaz @ assuré
Pirrigation des lots. Les poissons ont é6¢ nourris de la maniére suivante :

— wvariante 1 — «Bicaz-Salmoe-0», formule standard [6] et foie
de veau, dans une alternance de 3 jours/1 jour, conformément & un pro-
eédé original [5];

— variente & — « Trouvit » et foie, administrés comme dans la var.1;

— variante 3 — « Trouvit »;

— variante 4 — « Bicaz-Salmo-0 ».

On a administré journellement 7 repas totalisant la ration propre
4 chaque variante. On a enregistré la température de l’eau et la morta-
lité. De 10 en 10 jours on a pesé les lots et on a recalculé les rations [4].
A la fin du test on a prélevé des échantillons de poissons pour les analyser
du point de vue biochimique [1], [3] et hématologique [7]. Les données

obtenues ont servi & calculer le coefficient de I’efficacité protéique, le coef-
ficient d’utilisation protéique, ainsi que le coefficient protéique de crois-
sance. On a calculé le coefficient de conversion de la nourriture ; pour les
" variantes 1 et 2, ol I'on a utilisé aussi du foie de veau, on a calculé la
conversion concernant tant I'humidité de la nourriture au moment de
ladministration (mélange humide) que le rapport de la consommation
et de ’humidité de la nourriture concentrée (mélange sec).
. On a divisé la période expérimentale de 10 semaines en 7 étapes
(fig. 1) et on a calculé la valeur des coefficients mentionnés pour chaque
étape (tableau 1). Le tableau 2 présente une analyse synthétique de I’ex-
périmentation, et certains résultats des analyses biochimiques et héma-
tologiques effectuées.

RESULTATS ET DISCUSSIONS

1

il Lo composition théorique des formules alimentaires analysées a
666 la suivante :

«Trouvil » ¢ Bicaz-Salmo-0»

Protéines (%) 56,0 50,2
Lipides (%) 8,0 7,9
Fibres (%) 111850 4,3
Cendre (%) 12,5 18,3
S.E.N. (%) 20,5 19,3

100,0 100,0
Eau (%) 10,0 10,3
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Au cours de ces 10 semaines (fig. 1), on constate une croissance
relativement paralléle des 4 variantes du test ; le poids moyen individuel
par variante évolue de 125 — 140 mgi & 3.500 — 4.000 mg, quand la tem-
pérature de 'eau est de 11 — 18°C (fig. 1). Entre les variantes on remar-

sujet
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TFig. 1. — La dynamique, de la croissance indivi-

duelle (mg/sujet) et des pertes d’effectif chez les
alevins de truite arc-en-ciel nourris avec des régimes
« Trouvit» et « Bicaz-Salmo-0»

{

que cepedant des différences concernant la vitesse de croissance des pois-
sons, car le coefficient de multiplication du poids initial moyen individuel
oscille entre 26,6 (var. 4) et 29,0 (var. 3). On a constaté une meilleure
croissance dans la variante 3, ot 'on a administré exclusivement le régime:
« Trouvit », qui s’explique par la composition plus compléte et plus adé-
quate de la diéte « Trouvit » due a la farine de sang, farine de hareng,
extrait de poisson sec, et d’autres ingrédients. Lia variante 4 a enregistré
las valeur la plus réduite.

Ajoutons encore le niveau comparatif des pertes d’effectif qui selon
le tableau 2, est de 47,5 % pour la var. 4, par rapport & 21,5 % pour la var. 3.
Si ’on analyse la provenance de ces pertes on constate que la mortalité
dela var. 4 est approximativement 2, 4 fois plus grande que dans la var. 3;
les pertes dues au cannibalisme sont, pour cette variante, 2 fois plus
grande. La fig. 1 indique qu’au cours de 'expérimentation (sauf la ITI®
étape) tant le taux de mortalité que celui de pertes totales ont eu des va-
leurs plus élevées pour la variante 4. ‘

On retient encore (tableau 2) que la valeur des pertes dues au can-
nibalisme dans la variante 3 représente 50 % des valeurs des autres 3
variantes, ce qui s’explique d’une part par le développement plus homo-
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Tableau 2

Tableau résumé des résultats de ’analyse comparative de I’efficacité deg régimes
« Trouvit» et « Bicaz-Salmo-0 » chez les alevins de truite arc-en-ciel.

| VARIANTE
Paramétre analysé t 1 - 5 -
Effectif initial (sujets) 1.000 1.000 1.000 1.000
" Effectif final (sujets) 735 742 785 525
Mortalité (%) 13,9 13,0 14,0 33,1
Cannibalisme (%) 12,6 12,8 755 14,4
Poids initial (mg/sujet) 135 127 i 140 135
Poids final (mg/sujet) 3.7179 3.625 | 4.057 3.590
Rapport de la  multiplication " du
poids initial individuel (X) 27,99 28,54 29,92 st 26,59
— mélange humide 2,36 2,39 e 0,
o § — mélanie sec : 1,44 1,45 1,43 1,87
100%) [(101,3%) |(76,5%) {(100%)
CEP 1,10 1,16 1,39 0,97
(100%)  [(105,4%) |(143,3%) [(100%)
CUP ‘ , 5,15 5,03 4,15 5,79
(160%)  {(97,7%) |(71,7%) {(100 %)
cPC d 909 860 4.7 1.027
(100 %) (94,6 %) |(69,8%) |(100%)
Protéines carcasse (%) 17,15 17,09 17,30 | 17,27
Lipides hépatiques (%) 9,09 15,38 9,54 9,58
Hémoglobine (g/100 ml) 6,49 6,59 4,51 6,78
Erithrocytes/ml (x 1.000) 642 946 1116 | 1.225
Hém atocrite (%) 53 58 33 37

(Pour explications voir encore tableau 1)

géne des alevins (réduisant les incidences de ea-nni]g\alisme.) et d’autre
part par le spectre protéique plus complet de cette diete quant aux pro-
téines d’origine animale. On constate aussi que pour la variante 3 la con-
yversion (tableaux 1 et 2) présente des valeurs de 25 77 plus avantageuses
que pour le témoin (var. 4) et les valeurs de CEP, CUP et CPC (voir ta-
bleau 1) sont dans cette variante plus avantageuses que pour la variante
481 — 43 %).

Si I’on fait une appréciation d’ensemble sur les variantes mises en
discussion jusqu’a présent (3 et 4) on constate des différences quantitatives
et qualitatives en faveur du régime « Trouvit ». Mais si l'on ajoute au ta-
bleau des observations les données des variantes 1 et 2 ot l’on a apph.qué
le procédé de la nutrition alternaiive, on remarque certains aspects diffé-
rents de ce qu’on vient de montrer.

Du point de vue de la croissance individuelle, la variante utilisant
le régime « Trouvit » évolue presque parallélement ala variante 1, la valeur
finale de la variante 2 étant plus bases que celle de la variante 1 ;les coef-
ficients de 'augmentation du poids initial peuvent étre é¢galement com-
parés. En appliquant le procédé de la nutrition alternative, la différence
des rythmes de croissance entre la variante « Trouvit » et le régime autoch-



b

““:“u,; J

154 C. MISAILA, N. PASTIRNAC, ELENA. RADA. MISAILA 6

tone disparait. De plus, la mortalité et les pertes dues au cannibalisme
(tableau 2) sont comparables.

L’utilisation métabolique de la nourriture est aussi améliorée par
le régime «Bicaz-Salmo-0 » par rapport & la variante 4 ;elle est sembla-
ble aux valeurs de la variante « Trouvit ». Ainsi, les valeurs de la conversion
de la nourriture calculées pour toute la période sont de 1,44 (var. 1)
ot de 1,45 (var. 2). Les valeurs des 2 variantes sont aussi semblables dans
les cas du CEP, du CUP et du CPC. La seule différence considérable se
référe au niveau des lipides hépatiques des poissons en expérience : 15,4 %
(var. 2) par rappport & 9,1 % (var. 1). '

Si 'on compare les 2 variantes « Trouvit » (2 et 3), on observe que
dans la variante 2 qui remplace 25 7, de la nourriture concentrée de ls
ration par du foie de veau, le taux de la croissance individuelle est plus
réduit (de 11 %), ce qui est influde par la mise en valeur métabolique des
protéines de la nourriture (CEP, CUP et CPC). Le taux de la mortalité
diminue de 1 9 dans la variante 2, le nombre d’érythrocytes baisse aussi
(16 %), alors que la concentration des lipides hépatiques s’accroit de 60 Yos
la concentration de I’hémoglobine augmente de 45 9 et la valeur de I’hé-
matocrite de 25 9 par rapport & la variante 3.

En comparant entre elles les variantes 1 et 4 de la nourriture « Bicaz
Salmo-0», on constate que si le foie de veau remplace 25 % de la didte
concentrée, conformément au procédé d’alimentation alternative, on
obtient les effects suivants : le taux de mortalité est réduit de 2,4 fois et
les incidences de cannibalisme de 2 703 le rythme de croissance augmente
de 9,5 7¢; 1a valeur dela conversion se réduit de 30 % ;le nombre d’érythro-
gytzg /représente 587 de la valeur du témoin et I’hématocrite croit

e 43 %.

CONCLUSIONS

1. Administrée en exclusivité, la nourriture «Bicaz-Salmo-0 »
provoque aux alevins de truite arc-en-ciel un ralentissement de croissance
de 11 97 par rapport & la variante « Trouvit », le taux de mortalité aug-
mente de 14 & 33 %, les pertes dues au cannibalisme évoluent de 7.5 5
14,4 7. On a constaté encore une réduction de 24—31 % du CN, CUP et
CPC pour la variante « Trouvit » par rapport & la didte « Bicaz-Salmo-0 »
et une augmentation de 43 % du CEP. :

2. Lors de ’administration alternative de foie d’abattoir (3 jours/
1 jour), la différence entre les 2 régimes disparait si ’on considére la plu-
part des aspects analysés. Ainsi la croissance individuelle est comparable,
sinon légérement réduite dans la variante « Trouvit » et les taux des pertes
(mortalité et cannibalisme) sont presque les mémes pour les 2 régimes.
La mise en valeur métabolique de la nourriture (CN, CEP, CUP et CPC)
enregistre des niveaux semblables, tout comme la concentration des pro-
téines de la carcasse, le niveau de 1’hémoglobine et de ’hématocrite. Il
¥ a des différences concernant le niveau des lipides hépatiques, qui est
supérieur de 69 % & la variante « Trouvit » et le nombre d’érythrocytes/ml
de sang, qui est également supérieur (47 %) par rapport au régime «Bicaz-
Salmo-0 ». ;
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3. Ayant amélioré la composition de la didte « Bicaz-Salmo-0 »
on peut déja envisager son application pratique. En utilisant le procédé
d’alimentation alternative, les résultats obtenus peuvent étre comparés
& ceux du régime d’importation. Compte tenu du prix de revient de la
nourriture « Trouvit » et du fait qu’il s’agit d’un produit d’importation,
on considére comme opportune l'utilisation des 2 brevets roumains dans
I’élevage industriel des aleving de truite arc-en-ciel.
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RATE AND AMPLITUDE OF VOLUME CHANGES
IN THE SWIMMING BLADDER
OF SALMO TRUTTA LACUSTRIS 1.

I. MIRON

Using an experimental model with two submerged laboratories set at depths of
0.50 m and 10 m in Lake Bicaz we could make continuous observations on the
movements of Salmo trutla lacustris 1.. The fish would move through a circular
tunnel long of 31.4 m placed in a vertical position. The findings have revealed
that the trout made a complete tour of the tunnel in 57.5 sec. It performed conti-
nously a succession of 122 tours without being affected by changes in the bladder
volume which, between 0.5 m and 10m on the vertical, kept decreasing and return-
ing to normal in proportion of 50 per cent.

Aquaculture nowadays is concerned with identifying some new
species of water organisms adaptable to rearing in captivity conditions
in order to continue the ample process of domesticating and increasing
the biological potential [1].

A species well represented in the salmonicolous limnofauna of big
reservoirs is the lake trout, detected in Lake Tarnita on the Someg river
and in Lake Izvorul Muntelui — Bicaz. Tt weighs 16 kg and 8 kg, res-
pectively. The literature reports Specimens of 30 kg [2].

The choice food of Salmo trutta lacustris L. is Alburnus alburnus L.
which it catches by violent attacks, delving sometimes above water
surface. Rearing in captivity implies floating cages at variable depths
and artificial diet consisting largely of pellets. The distribution of these
pellets compels the fish to rapid and frequent movements on the vertieal
for reaching them,

Our study was aimed at following the way in which fish can adjust
the rate and amplitude of their swimming bladder in order to easily cateh
the pellets in cages with depths of down to 10 meters,.

Recent studies on the role of the swimming bladder in the vertical
movement [3] of fish have confirmed that changes in the bladder volume
are caused by their movement and not by specific muscular contraction.

MATERIAL AND METHOD

In order to enable the fish to move cn {ke vertical end at the same
time to observe the rate, frequency and horizon of their movement, we
devised a eircular tunnel with a diameter of 10 meters (Fig.1), square-shaped
in cross section with a side of 40 cm; the tunnel walls were made
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esh side relon network, supported by a fr?,rpework of pve t}lbes i
t?lflel ?}IE;I;{HW&S placed in a vertical pogition with minimum and maximum
depth sections attached to the windows of tvs.ro su.bmerged .labora,tqnes,
one at 0.50 m and the otherat 10 m deep. The blologlcal matemalo conms{;ed
of six lake trout specimens aged 1 year and six months, bred in ﬂoaIJf;u]lig
cages. The trout’ originated from wild .gemtors colleqted fromh f% 1‘:
Bicaz, the lake in which the present experiment was carried out. The fis
were introduced in the upper part of the tunnel.

seclion b
T tunnel >~

Fig. 1.— Scheme of the experiment with the two levels of observation : 1. submerged.
lab(;ra‘tory 1; 2. submerged laboratory 2; 3. circular tunnel for trout mouvement ;
4. tunnel cross-section.

RESULTS

iod of accommodation that lasted 18 hours .from the mo-
ment ﬁ:ﬁfrisal’l%e;dobeen introduced into th.e tpgnel, in Wl}ich interval they
moved randomly therein, we noticed an 1nc1p1qnt relative orderly move-
ment in the whole batch, viz. they began making some completle,t ccl)un-
terclockwise tours of the tunnel. The wverage duration of a comp etet' ong
tour of 31.4 m was 57.5 sec; during one hour they performeq 62.6 rodfa, t1011;,
i.e. 1965.6 m/h; by the end of the second hour this regularity W@s isturb-
i These observations indicate t.ha,t within an iglterval of 28.75 sec,
the bladder volume decreased and increased by 50 9.

3 SWIMMING BLADDER VOLUME CHANGES IN SALMO TRUTTA LACUSTRIS L.

In conclusion, the high frequenc
proves a capacity of adaptation to rapid
line in the lake trout.

y of swimming bladder changes
movements along a 10 m vertical
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MECHANISMS OF OSMOTIC ADAPTATION OF SOME
MOLLUSCA SPECIES TO HYPOSALINE CONDITIONS

V. CRACIUN, MARGARETA CRACIUN and I. NEACSU

Water and Na', K and Ca*" distribution in extra- and intracellular media has been
determined for two marine mollusca species (the mussel and the white shell), in
conditions of medium dilution. The two species have proved to be osmoconform
ones, revealing certain osmoregulation possibilities, too. The Ca?t accumulation
phenomenon in cellular organites has been evidenced as one of the mechanisms
of osmotic adaptation to hyposaline media.

INTRODUCTION

One of the main restricting factors of the aquatic organisms spread-
ing is the osmotic one. Having in view the great variability of this factor
on the Romanian coastline of the Black Sea, it has to be considered in
the scientific guiding of some animal cultures of this region.

Animals adapt themselves at the osmotic variations of the medium
in two ways; some of them are osmoconform ones, possessing an internal
medium whose osmolarity follows exactly the osmotic variations of the
medium ; others are osmoregulator organisms, having the possibility of
maintaining a constant osmotic internal medium, regardless of the osmo-
tic variations of the water in which they live.

Osmoregulation having an evolutive value higher than osmoconfor-
mism, a great number of intermediary forms has normally developed
between these two extremes, showing more or less efficient osmoregula-
tion possibilities. It is the case of most mollusca in the Black Sea.

The great majority of the mechanisms by which animals accomplish
their osmoregulation possibilities is to be found at the membrane level
and are either passive, based on adaptive modifications of the membrane
permeability, or active, requiring a metabolic energy contribution.

MATERIAL AND METHQDS

Ixperiments have been performed at Romanian Institute of Marine
Research — Constanta with two aboriginal marine mollusca species (the
mussel and the white shell). Animals have been transferred from normal
marine water to less salty water, having salinities of 129/, 8/, and
6°/40, in order to measure the water and Na*, K+ and Ca?* distribution
in the extra- and intracellular medium, at intervals of 1, 3 and 7 days
after the salinity decrease.

The determination of the Nat; K+ and Ca?* intracellular concen-

trations has been performed by the flamephotometric method, the correc-
tion for the inulinic space being made.
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RESULTS

An increase of the intracellular content of water, penetrated osmo-
tically from the extracellular medium, has been noticed with the two

species used in the experiments (Fig. 1). This phenomenon reaches its.
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Fig.1. — Extracellular (E) and intracellular (I) water content in mussel (A) and white
shell (B) before (Control) and after the salinity (S°/o0) diminishing.

maximum amplitude in the first day after the salinity decrease, after 3
and, respectively, 7 days, a tendency of the cellular volume to return
to the initial values being observed.

The Nat intracellular content decreases with the decrease of the wa-
ter salinity, especially in the first day of the experiment (Fig. 2). Never-
theless, much more pronounced is the K+ loss (Fig. 3) but both the Na*
and the K* loss is not as high as expected from the modifications of the
concentration gradients, determined by the dilution of the external
medium.
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Things are altogether different as regards the caleium intracellular
content, which decreases only in the first day of the experiment, a specta-

cular Ca®* accumulation in the intracellular medium — exceeding the

initial values — being subsequently recorded (Fig. 4).
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Fig. 2. — Extracellular (E) and intracellular (I) sodium concentration in mussel (A) and
white shell (B) before (Control) and after the salinity (S°/y) diminishing.

DISCUSSIONS

The increase of the intracellular volume as a result of the decrease
of the water salinity proves that the species used in our experiments are
osmoconform animals. Water penetrates in the direction of the osmotic
gradient, from the extracellular medium — more diluted with the salinity
decrease — to the more concentrated intracellular medium., The Nat*
and K* (in the first day, Ca?* too) ions exhibit an inverse movement,
diffusing from the intracellular in the extracellular medium, according
to their concentration gradient, obtained by the marine water dilution.

Nevertheless, this pasive ion movement does not lead to the annul-
ment of the ionic gradients between the two media, due to the existence
of certain membrane mechanisms, limiting the excessive losses of intra-
cellular ions. One of these is the so-called “solvent drag’’ effect [1] which
supposes the acceleration of the solvite flux in the direction of the osmotic
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water flux and, obviously, the slowing down of the flux in the opposed
way. In our case, 'Na““, the main extracellular caticn, shows an accelera-
tion of the influx in the direction of the water movement, which invades

the cells, while K*, the main intracellular cation, exhibits a decrease of
the efflux in the opposed way of the water movement. That is why the-
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" Fig. 3. — Extracellular (E) and intraccellvlar (I) potassium concentration in mussel (A)
and white shell (B) before (Control) and after the salinity (S%/y,) diminishing.)

dilution of the surrounding medium does not lead to a suitable dilution
of the intracellular medium. »

Another phenomenon is the active ion transport through cell mem--
branes, in opposite direction to their concentration gradient. The most.
frequently used mechanism of acfive transmembrare ion transport
is the Nat —K+* pump which, as mentioned in another paper [3], is stimu-
lated with these species in hypo-saline conditions.

By the pump activity, the Na* ion (which can be replaced — under
certain circumstances — by H*) is eliminated, while K* is reintroduced
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in the cells. Concomitantly with the Na* (or H*) elimination from cells,
the excess water — osmotically penetrated in the cytoplasm — can be
also eliminated by the “pump leak’ phenomenon [5]. According to thig
model, by the Na* or another ion pumping outside the cell, this one
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Fig. 4. — Extracellular (E) and intracellular (1) caleium concentration in mussel (A) and

white shell (B) before (Control) and after the salinity (S%q) diminishing.

behaves like an “‘impermeant’ ion, counterbalancing the excess of osmotic
intracellular pressure and preventing thus the exaggerated increase of
the cell volume. The fact that this happens too in our experiments is
proved by the tendency of reversibility in time of the cellular volume
increasing, observed by us.

The intracellular calcium loss, noticed in the first day of the expe-
riment is also a manifestation of the osmoconform behaviour of the studi-

ed species. However, the subsequent accumulation of calcium in cells
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suggests the intervention of an adaptive, metabolic energy-consumer
mechanism.

Usually, the intracellular concentration of free ionic calcium is
maintained at very low levels, this ion being, on the one hand, eliminated
from the cell by the activity of a special pump, activated by Ca?* [7],
[8], on the other hand being kept in the cellular organites in a non-ionic
form. The increase of the intracellular calcium content after 3 and, res-
pectively, 7 days from the decrease of the medium salinity may be explain-
ed by the accentuation of the latter phenomenon, as an adaptation
mechanism to the hypo-osmotic conditions of the medium.

It is known that cellular organites are able to bind the ionic calcium,
concomitantly with metabolic energy consumption [6] and H* release
[9]. Thus, the intracellular concentration of the ionic calcium is kept
at a low level and, in the case of the phenomenon accentuation, the cal-
cium diffusion from the extracellular in the intracellular medium is faci-
litated, even if the ion extracellular concentration is reduced by the lower-
ing of the marine water salinity.

The above explanation, given by us to the increase of the Ca?*
intracellular content in hyposalinic conditions, is supported by certain
experimental observations of other researchers. Thus, in a series of animal
species there has been observed that, in hypo-osmotic conditions the cell
H+ efflux — resulted most probably from cellular organites [4] — is
increasing. Secondly, there has been observed that, in hyper-osmotic
conditions, the calcium eliminated from cellular organites [2] is increasing ;
it is therefore plausible to admit that, in hypo-osmotic conditions, the
phenomenon is occurring in the opposite direction.

The accentuation of the calecium bonding in the cellular organites
in hypo-osmotic conditions may play a very important adaptive role
because, by H* releasing in the medium from cellular organites in exchange
of calcium, the excessive loss of cell electrolytes is avoided, the osmotic
equilibrium between the extra- and intracellular medium being thus
assured.

As a conclusion, among the mechanisms by which osmoregulation
possibilities can be attained in the studied species, that of the accentua~
tion of the calcium sequestration in intracellular organites is to be mention-
ed as an adaptive mechanism in hyposaline conditions.
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IMMOBILIZATION OF EXCOPROTEINASES PRODUCING
(ELLS OF SARCINA LUTEA

N.D. TOPALA, D. C. COJOCARU and OCTAVITA AILIESEI

The proteinase activity of a new Sarcina lulea PI,g strain whose cells have been
immobilized by ion bonding on Ponilex anionites, as well as by entrapping in
acrylamidce — maleic anbidride — methylenbisacrylamide copolymer has been
comparatively studied.

Both the immobilization capacity and the yield of the proteinase reactions are
higher in the case of the entrapped immobilization, as compared to the cells immo-
bilized by ion bonding. Cells immobilized by both methods exhibit an optimum
temp erature of the proteinase activity of 37°C, the enzymatic activity being
maintained at high levels in the 25°C and 40°C temperature. The optimum pH
is of 7.4 for both immobilized substances, the decreases in the proteinase activity
being insignificant in the 6.5—8.0 pH range.

Since 1960 the interest in bacterial exoproteinases has considerably
increased, especially on alkaline exoproteinases, utilized in the production
of biodegradable detergents. Microbial proteinases represent about 409,
of the total enzymes commercialized in the world [9].

Most of the alkaline and neutral proteinases are produced by sporu-
late species of the Bacillus genus. Nevertheless, exoproteinases produced
by other bacterial species — belonging to the Pseudomonas, Arthrobacter,
Serratia, Achromobacter genera — are worth mentioning, too.

The industrial utilization of bacterial exoproteinases can be accom-
plished in the form of certain enzymatic preparations, more or less purified,
yet preferred in many fields, due to the advantages presented by the im-
mobilized enzymes [3], [8]; with a view to immobilization, microbial
enzymes have to be first separated from the culture media and purified.
These operations induce sometimes their partial inactivation or have
some technical and economic disadvantages, that finally lead to a
raised cost price. In this situation, the idea of the cellular organites or
even of the microbial cells immobilization has appeared.

Literature in the field puts forth numerous papers on the immobi-
lization of microbial cells in polyacrylamide and silicon gels, in different
semipermeable membranes, as well as on certain synthetic supports
[37, 151, [6], [7]. The microbial cells immobilized on insoluble supports
show some advantages as compared to the usual cultures or to the immobi-
lized enzymes [3], [4].

Regardless of the fact that microbial cells maintain or not their
vital activity by immobilization, they keep their ultrastructure and their
enzymatic equipment in active state, for a longer or shorter period of
time.

The present paper presents a series of experimental data regarding
the proteolytic activity of Sercina lutea PI, cells, immobilized by ionic
bonding on Ponilex anionites, as well as by entrapping in acrylamide —
— maleic anhidride — methylenbisacrylamide copolymer.
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MATERIAL AND METHODS

Experiments have been carried on Sarcina lutea P1I,;isolated by one
of us from residual waters. At isolation with caseine on a solid medium
this strain showed a remarkable exoproteinase activity.

For the quantitative determination of the proteinase activity, the
Sarcina lutea PL 4 has been cultivated with caseine on a liquid medium,
at 24 and 28°C, on a 240 r.p.m. rotative stirrer, for 72 hours, determina-
tions of the specific activity — by the Kunitz method [2] — being perfor-
med at 24, 48 and 72 hours.

For immobilization there has been used a 48 hours-aged cellular
suspension, obtained in submerged culture at 24°C and separated by cen-
trifugation at 10,000 r.p.m. for 10 minutes. Bacterial cells have been wash-
ed several time with natrium chloride isotonic solution, then suspended
in the same solution, thus inducing the appearance of the dry substance
in the obtained suspension.

The immobilization by ion bonding has been performed in the
“bath” system on the Ponilex AS-49 anionite, activated by a previously
described method [8] and balanced with a 0.05 M phosphate buffer solu-
tion, pH — 7.4, while, in the case of entrapped immobilization, the mono-
mer (acrylamide, maleic anhidride and methylenbisacrylamide) concen-
tration used was of 7.5, 5.25 and 1.8, respectively, the last value being
established as optimum. '

The proteinase activity has been determined by the Kunitz method -

[2] by dosing the hydrolysis products released from caseine under enzyme
action, with the Folin-CiocAlteu reagent, after the excess caseine precipi-
tation with trichloracetic acid. The unit of the proteinase activity of the
immobilized Sarcina lutea PI,; cells has been found to be equal to the
amount of the hydrolysis products, in tyrosine equivalents, split from the
substrate by 1 g cells (d.s.) for 1 minute at 37°C and has been expressed in
wM tyrosine/min/g dry cells. ‘

From both immobilized substances samples have been stored af
+4°C and +-20°C, their activity being daily determined with a view to
the establishment of the functional characteristics.

RESULTS AND DISCUSSION

+ In the literature of the field, Sarcina lutea is not cited as an exopro-
teinase growing species. Nevertheless, in 1977, Bissel et al. [1] showed
that, in the case of Sarcina sp., certain amino acids have an inhibition
effect on the proteinase synthesis, without specifying the type of protei-
nases implied. )

The Sarcina lutea PI,; submerged cultivated, on a rotative stirrer

and in a 1%, caseine medium, produces exoproteinases whose specific
activity varies as a function of the culture time and temperature.

Table 1 shows that the maximum proteinase activity occurs at 48
hours, both in the case of cultures accomplished at 24°C, and at 28°C.

At the same time, an almost double proteinase activity is to be

observed with cultures at 24°C, as compared to those at 28°C. By the
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Table 1

Exoproteinasic activity of the Sarcina [utea Pl stain, expressed in micromole

tyrosine/ml culture liquid/min.
‘Culture time (houls)

Sarcina [utea Ply

24°C, 28°G
24[4s|72 24148]72

|
l 0.0484 I 0.6452 l 0.4453 | 0.0340 ’ 0.3969 l 0.1319

immobilized Sarcina lutea P1,q cells, there have been followed the optimum
pH and temperature of the proteinase activity, the immobilization capa-
city, the gel concentration, as well as the yield of the proteinase reactions

of the immobilized cells.

a) OPTIMUM pH

In a first series of experiments, the optimum pH of the proteinase
activity of the immobilized Sarcina lutea P14 cells has been determined,
by using 0.05 M phosphate buffer solutions with diffex:ent pH (6.0; 6.5;
7.0; 7.4; 8.0 and 8.5) ;. The experimental results obtained are presented
in table 2 and graphically plotted in figure 1.

i

(b)

~
-

proteinase activity (uM/min/gd.c.i
o S
S S

L /’*—*\m

]
[ N Lt v
060 65 20 80  &5pH
Fig. 1. — Dynamics of the proteinase activity of the
Sarcina [utea PLig cells immobilized by ion bonding
(a) and entrapping (b) as a function of their pH.

S
n

Table 2

Dynamics of the proteinase activity of the immobilized Sarcina [ufea PIg cells,
as a function of their pH ¢

pH of the reaction medium

Immobilization

type 6.0 | 6.5 |70 | 7.4 | 8.0 8.5
Tonic bonding 0.525 | 0.650 | 0.667 | 0.670 ’ 0.662 0.510
Entrapping 1.072' |/'1.305 | 15818 | 1.325 | 1.320 1415
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As it can be seen from the data presented, the optin

_ 1L 5 num pH of th
proteinase activity of the cells immobilized by, both I;n.ethods1 is gf 7 .Z
(0.670 uM/min/g d.c., in the case of ion bonding immobilization and 1.325

pM/min/g d.c. with the entrapped cells) still havi ; e s
o e 57 ey pp ) still having high levels in the

b) OPTIMUM TEMPERATURE

_In order to establish the optimum temperaiure conditi
caseinolytic activity of the obtained immobilifed substancegm‘(o)llllesre()fha%g
been perforrr}ed proteolysis reactions in buffer 0.05 M phosph,ate solution
PH 7.4, in different thermal conditions (15, 2,0 25, 28, 30, 37 and 40°C)’
the obtained values being presented in Table 3 and Fi’guré 2. ,

Table 3

Dynamics of the proteinase activity of the Sarcina lutea Plig cells as a function
of the reaction medium temperature

Immobili- Temperature of the reaction medium (°C)
ARHEP 4980 | 0l 20 25 | 28 | 30 37 40

Tonic bonding| 0.423 ’ 0.518 0.640 0.656 0.660 0.675 0.667

Entrapping | 0.975 l1.066 ’1.268 1.340 |1.345 | 1.360 | 1.350

14
(b)

o
N

(@M/min/g d.c]
S

S
™

(a)

proteinase activity
)
D

'S
&

e , oo ; i ob
0 15+ 2 25 2830 37 40 T°C

. Fig. '2. — Dynamics of the proteinase activity of the
Sarcina lulea Pl,g cells immobilized by ion bonding

(a) and entrapping (b) as a function of the reaction
medium temperature.

Immobilized cells by ionic bonding show an optimum of i
»ye oo . . Qe t .
activity at 37°C, an insignificant decrease being regist%red in the ggo:: lfgfg
temperature range. At lower temperatures (15, 20, 25°C) the caseinolytic
activity suddenly decreases. A similar situation is to be observed too in
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the case of the entrapped cells having the same temperature optimum
(at 37°C, they show an activity of 1.360 oM/min/g d.c.) the proteinase
activity being maintained at higher levels, in a somewhat larger thermal
range (25 — 40°0).

c¢) IMMOBILIZATION CAPACITY

By determining the amount of dry substance in the influent cellular
suspension, in eluent as well as in the washing waters there has been

-established — for both immobilized substances — the immobilization

capacity (the cellular charge). The Ponilex AS-49 anionite, used in the
immobilization by ionic bonding, possesses comparatively with the Sarcina
lutea Pl an immobilization capacity of 1.37 mg dry cells/ml support,
while the cellular charge of the entrapped cells is of 15.5 mg dry cells/ml
support.

From the quantitative point of view, the immobilization capacity
is much inferior in the case of the immobilization by ionic bonding (over
10 times). This can be explained if one takes into account the structural
-complexity of the microbial cell under study. The cell wall presents a
multitude of functional groups which interact — probably — with
those of the support during the process of immobilization by ionic bonding.

Nevertheless, in the case of entrapping, microbial cells are included
in the copolymer network in a much greater number, that is why the cel-
lular charge of the immobilized substance obtained will be higher.

d) GEL CONCENTRATION

The porosity of the support used in the immobilization of microbial
cells is chosen as a function of their nature, as well as of the substrate
that is to penetrate through the pores in order to be biochemically modifi-
ed. Gel porosity is given by the concentration of the used monomers.

In our experiments we have used four different porosities, which
have been obtained by using the following monomer concentrations :

1. High porosity gel : — 2.5 g acrylamide

— 0.6 ¢ methylenbisacrylamide
— 2.5 g maleic anhydride
final volume —100 ml
2. Medium porosity gel :
— 5 g acrylamide
— 1.25 g methylenbisacrylamide
— 3.5 g maleic anhydride
100 ml
7.5 g acrylamide
1.8 g msthylenbisacrylamide
— 5.256 g maleic anhydride
final volume —100 ml
4. Very low porosity gel :
— 10 g acrylamide -
— 2.5 g methylenbisacrylamide
— 10 g maleic anhydride
final volume — 100 mil

3. Low porosity gel: —




172 - N. D. TOPALA, D. C. COJOCARU, OCTAVITA AILIESEI 6.

' By using W}th all the four porosities a constant amount of
b;on}a,ss, the proteinase activity of the obtaimed immobilized substances.
has been determined (Table 4, figure 3), this activity proving to be maxi--

mum in the case of low porosity.

Table 4

Dynamics of the proteinase activity of the Sarcina lulea Pl,q
cells immobilized by entrapping, as a function of the gel porosity

Gel porosity high

medium

low very low

Proteinase activity | 0.785 ! 1.020 l 1.220 1.055

il

fvity (uM/min/g d.c.)
S 9SS S o o= =
N o ® S iy
|
]

N

proteinase ac

1 2 3 4
Fig. 3. — Proteinase activity of the Sar-
cinalutea Pl;q cells immobilized by entrap-
ping, as a function of the support poro-
sity : 1 — high porosity, 2 — medium
porosity, 3—low porosity, 4—very low
porosity.

e) YIELD OF THE PROTEINA SE REACTIONS OF THE IMMOBILIZED CELLS

Due to the interactions appearing hetween the functional groups of
the support and those of the cell constituents, the proteinase activity
decreases by immobilization. ‘

With a view to the establishment of the yield of this enzymatic
activity, the specific proteolytic activity has been determined, both in
the cell suspension and in the immobilized produets. ’

he cell suspension showed an enzymatic activity of 1.935 uM/min/g
d.c. while the immobilized substances exhibited in the optimum conditions
established by the above-mentioned experiments, the following enzymatic
activities : 0.674 uM/min/g d.c. in the case of the ion bonding' and 1.350
pM/min/g d.e. with the entrapped cells, which represents 34.83 % and
69.77 7;, respectively, of the activity of the free cells. °

The more intense activity of the cells immobilized by entrapping-
can be explained perhaps by the fact that, in the case of ionie bonding,
certain supplementary bonds may be formed between the functional
groups of the substrate and those of the proteic macromolecules, their
quaternary conformation being thus partially modified, a fact that leads.
to a partial inactivation of the component compounds.
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CONCLUSIONS

1. The Sarcina lutea Py, isolated from residual waters, proves to
be a good neutral exoproteinase producer. The maximum, specific activity
(0.6452 micromole/ml/min) is obtained in stirred submerged cultures,
after 48 hours, on a 19 caseine medium, at 24°C.

2. The immobilization capacity is higher in the case of entrapped
immobilization (15.5 mg cells d.c./ml support as compared to only 1.37 mg
dry cells/ml support in the case of ionic bonding immobilization). The
yield of the proteinolytic reaction of the immobilized cells, as compared
to the free ones, is also higher with the entrapped cells (69.77 %) compara-
tively to the ionic bonded cells (34.83 %).

3. The optimum, pH and temperature conditions are similar with
both the immobilized substances. At 37°C, the cells immobilized by entrap-
ping exhibit a proteinase activity of 0.675 micromole/min/g dry cells.

The proteinase activity is maintained at a high level in the 25 and
40°C temperature range. The optimunm pH is of 7.4 for both immobilized
substances, the decreases in the proteinase activity being insignificant
in the 6.5 — 8.0 pH range.
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INHIBITION OF SOME DEOXYRIBOVIRUSES
REPLICATION IN TANNIC ACID PRETREATED CELLS.
AN ELECTRON-MICROSCOPIC STUDY

GR. MIHAESCU and D. PAPA

The tannic acid is a chemical inductor of nucleolar macrosegregation phenomenon
in HEp-2 line cells, The cells pretreated with tannic acid and infected with adeno-
virus 3, herpes simplex 1 or with vaccinia virus reveal no sign of mature progen
virion formation, or synthesis of viral components precursors at the ultra-
structural level. The inhibition of viral replication is due either to some irreversible
cytotoxic effects expressed through cellular or viral DNA replication enzymes
inactivation ar to an inhibition of viral DNA replication, due to alkilant effect
of tannic acid.

It is known that tannic acid in sublethal doses is toxic for the expe-
rimental animals, having an obvious toxic effect, especially for liver and
kidney tissues [1, 2]. Unfortunately, the molecular mechanism of its
action is largely unknown. There are nucleolar ultrastructural modifi-
cations expressed by a total and particular segregation process of its
components known as ‘“‘macrosegregation”’, which is different from that
caused by other chemicals or biological agents [3]. It seems that tannic
acid is an alkylating product which bounds to DN'A molecule, preventing
the DNA-dependent synthesis of RNA by blocking the molecular site
to which RNA-polymerase is bounded, in order to initiate the transcrip-
tion process. In doing such prevention, tannic acid is an inhibitor not only
for transcription process, but also for translation, i.e. for protein synthesis.

This paper makes an analysis of cellular ultrastructural aspects
related to infections with some deoxyriboviruses, such as adenovirus 3,
herpes simplex 1 and vaccinia virus in tannic acid pretreated cells.

MATERIALS AND METHODS

The HEp-2 line cells were supplied by the Cell Culture Laboratory
of the Virology Institute, which had been grown on Eagle medium, sup-
plemented with 10 9/ calf serum. When the monolayer was almost complete,
the cells were tannic acid treated, in a concentration equivalent to 300 mg/l.
At six hours after treatment, the cells were infected with adenovirus 3,
herpes simplex 1 and vaceinia virus. At 24 hours after the viral infection,
the cells cultures were prefixed with 2 % glutaraldehide and postfixed
in 17 osmium tetraoxide. The ultrathin sections were examined under
electronic microscope (Phillips 201).

RESULTS
The most characteristic aspect of the cells pretreated with tannic
acid and infected with deoxyriboviruses, at ultrastructural level is nucleo-
lar segregation as a consequence of redistribution of nucleolar components
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in separated areas, as granules and fibrils, both of them having in their
composition, as main component RNA. The tannic acid induces an unu-
sual segregation, structurally expressed as a condensation of granular
component in one or several electrondense masses distributed in the area
occupied by shrunken fibrillar component (Figs 1, 2). This is a macro-
segregation phenomenon. The macrosegregation is induced by other che-
micals or biological agents. There are no intermediary aspects in nucleolar
segregation. The virus infection is usually followed by nucleolar segrega-
tion as a reflection of inhibition of RNA syntheses of the host cell, but
the nucleolar abnormalities ohserved in our case ave typical of a macro-
segregation phenomenon induced by tannic acid.

The nucleolar macrosegregation is a reversible phenomenon. The
profound modifications, perhaps irreversible are expressed by a migration.
of dense-granular bloeks to the nucleolus periphery, a situation that cor-
responds to the ‘““nucleolar eapping’ phenomenon (Figs 3, 4). The granular
blocks migrate in the nucleoplasm where the dense nuelear bodies (Fig. 5)
are initially constituted, then they desintegrate in granular fine subcom-
ponents (Figs 7, 8).

Sometimes the nucleolus undergoes profound lesions : an increased
electronic density, compactness and vacuolisation of fibrillar component.
a progressive loss of granular blocks (Fig. 6). These are irreversible modi-
fications. The nucleoplasm loses au important part of its structural com-
ponents. As a consequence, wide ravefied areas in the appeor nucleus in
which one can see structures resembling nucleosomal structures (Figs 7, 9).

The cytoplasmic architecture undergoes deep modifications. The
endoplasmic reticulum, as well as the nuclear envelope undergo a proemi-
nent dilatation, after which they desorganize. Frequently, myelinic
structures appear as a sign of intense degeneration processes (Kig. 10).

We have never observed the presence of viral particles or structural
elements of their precursors. There is not a morphological sign of organi-
zation of viral nuclear foei (for the adenovirus 3 and herpes simplex 1,
which replicate in the nucleus) or cytoplasmic for vaceinia virus, which
replicates in the cytoplasm).

DISCUSSIONS

The phenomenon of macrosegregation induced by tannic acid,
seems to be a morphological expression of nucleolar biochemical altera-
tions. Only antimetabolites which hound to DNA molecule and interfere
with its capacity to function as a template for RN A synthesis, produce
the nucleolar segregation phenomenon, while chemical agerits which inhi-
bit DNA or protein synthesis, do not produce such nueleolar lesions [4].

The blocking of DNA-RNA transcription, is followed by an inhi-
bition of protein synthesis. Tannic acid has also reducing properties,
its action being, eventuaally, an inactivation of some cellular enzymes.

The macrosegregation phenomenon produced by tannic acid is
reversible [5]. But intense nucleolar alterations, whose result is a disper-
sion and a disaggregation of granular blocks, might be irreversible. The
appearance of wide empty nucleoplasmic areas, depleted of their content,

Figs 1, 2. — The macrosegregation phenomenon. The two ma'jor.components, fibrillar (f) and

granular (g) are completly separated. The granular component is high ele({tron.dense_: X 2?:890.

Figs 3, 4, 5. — The fragmentation of granular nucleolar component and its dispersion (arrows)

in the nucleoplasm. In Fig. 4, the fibrillar component is shrunken : x 39.200, 24.000 and 59.600
respeclively.



6. — A shrunken and vesicular nucleolus (v.) The granular is hig i
7 The d t fications seem to lge )irrevc%sﬁ;}e]:q lxc%lgl.pﬁ%l(l)e.nt 1o gl clectrodense. Such mod-
.— The desaggregation of granular nucleolar blocks in the nuc i < i

of granular- (g) structures. The arrows indicate nuclco:omlee-(l)ill)ileil S:t]rilecatcllllll']egs jw)? %}\é&%cllmulatlon
8. — I? the rarefleq nucleoplasm, the granular nucleolar component is progressively .diminisiled E X 30.000
9. — Niulcleosome-like structures are frequently in such rarcfied nucleoplasm (arrows): x lé 600' '
10. — The presence of myellinic (fm) figures in the cytoplasm is a sign of high (icg'ree of..celll.llar
alterations : X 19.600.
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might be the result of lysis processes induced by tannic acid through an
unknown mechanism.

The infection with deoxyriboviruses of cells pretreated with tannie
acid is not followed by a detectable appearance, either of progeny virions,
or of their precursors. The cause of their absence in quantities morpho-
logically detectable, is completely unkvown. Is it possible for this aspect
to be due to the impossibility of reading the viral genetic information,
and as a consequence of its transeription into a viral mRNA. Viral genetic
information transeription is not possible in a cell, where normal cellular
cenetic information transcription has been prevented. One muwy ask,
what is the biochemical mechanism by which tannic acid acts as an inhi-
bitor of deoxyribovirus replications ? It is eithera bounding of this agent
to viral DNA or the inhibition is due to its reduction cffect on host-cell
RN A-polyimerase, which becomes inactive. A correct answer to this
question is very difficult to give, because the replication inhibition takes.
place in the case of vaceinia virus, which possesses its proper RNA-polyme-
rase, achieving very early DNA viral transeription, as well as in the case
of adenovirus 3 and herpes simplex 1, whose genome is transcribed, by
cellular RN A-pelviverase IT [4].

The possibility of a retardation of the viral replication process,
which can start after reversion of tannic acid effects cannot be ruled out.
By inhibition of cellular protein synthesis, virus replication remains in
an early phase [4]. An exact answer to this question implies a dynamic
study of viral replication within different intervals after the treatment of
the cells with tannie acid.

"Phere are morphological signs which signify that in some cells the
lesiony are irreversible. Their different specific reactivity is a reflection
of their different sensitivity related to the cell cycle phase.

By its capacity to bound to DNA molecule or to inactivate the
transeription enzymes, tannic acid has an effect analogous to viral nucleic
acid inhibitors [6]. Due to its toxic and carcinogenic effecis on hepatic
and renal tissues [1, 2], the tannic acid cannot be used in the in vive
treatment of viral infections.
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complétés par d'autres rubriques, comine: 1: La vie scienlifique,
qui traite des manifestations scientifiques du domaine de la biolo-
gie : symposiums, coni¢rences, ete. 2. Comples rendus des livres de
spécialité parus en Roumanie.

Les auteurs sont priés d’envoyer les articles, notes et
comptes rendus daclylographi¢s & double interligne (31 lignes par
page) en deux exemplaires.

La bibliographie, les tableaux et l'explication des figures
seront dactylographiés sur pages séparées ct les diagrammes exé-
cutés 4 Vencre de Chine noir sur papier calque.

Les tableaux et Ics illustrations seront numérotés avec des
chiffres arabes.

La répétition des mémes données dans le texte, les tableaux
et dans les graphiques sera évitée. Les références bibliographiques,
citées par ordre alphabétique, comporteront le nom de l'auteur,
Pinitiale du prénom, I'année, le titre de la revue, abrégé conformé-
ment aux usances internationales, le tome, le numére, la page.

Les lravaux seront accompagnés d’un court résumé de 10
lignes au maximum, en anglais. Les textes des travaux ne doivent
pas dépasser 7 pages (¥ compris les tableaux, la bibliographic ct
I’explication des figures).

La responsabilité concernant le confenu des articles revient
exclusivement aux auteurs.
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