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FOOD PREFERENCE IN RABBITS
WITH HYPOTHALAMIC LESIONS *

BY

HALINA BALTNSKA

It is commonly aiccepted that lesions in the ventromedial nucleus of
the hypothalamus produce a considerable increase in food intake associated
with an elevation of body weight. This is characteristic of the dynamic
phase of hypothalamic hyperphagia. After the animals become obege,
the food intake deecreases, and the weight level remains fairly constant.
This high platean in weight level is characteristic of the static phase of
hypothalamie hyperphagia. .o :

On the other hand, it has been shown that lesions in the lateral hy-
pothalamus irterfere with food and water intake and lead to starvation
and death. It has been shown by a few authors in their experiments on
aphagic rats, that a lesion of the lateral hypothalamus results in an aver-
sion to standard food and water but it need not necessarily result in the
starvation (Teitelbaum 1955, Teitelbaum and Campbell 1958, Graff and
Stellar 1962). It has furthermore been shown thafa food preference is
manifested by aphagie rats which eagerly eat a Mquid and tasty food.
Moreover, it has been found that rats with lesions of the lateral hypothala-
mus display hyperphagia when fed on a liguid and tasty food. However,
they continue to refuse water and standard food. After g long period of
eating tasty food, the animals with lateral hypothalamic lesions return to
their previous food but they eat only small amounts of it and lose weight.

Our investigations aim at studying the effect of lesions of the medial

. or lateral hypothalamus in rabbits on feeding behavior. All the animalg

used were fed in the experimental situation in which food was ‘presented
in regponse to the instrumental reflex activity. In addition, the technique
of the presentation of two kinds of food was used to reflect the food pre-
ference of the operated rabbits. '

- Experiments were performed on adult rabbits. Two type II, accor-
ding to Konorski and Miller (1933), conditioned reflexes reinforced by twe
kinds of food were established in these animals. During experiments, the
animals ate ad libitum, that is as long as. they performed the condifioned

* Work presenied at the First Session of Animal Physiology (Cluj, 25—28 May 1965).
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reflexes, thug controlling the quantity and quality of the food Presented,
Lesions were placed stereotaxically and verified histologically. ;
Between the second ang fifth day after the medial hypoihalamic

lesions a hyperphagia oceurred. The hyperphagic rabbits showed great .

Voracity in both the experimental situation and their living cages. A consi-
derable preference for oats and potatoes was consistently observed after
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food (carrots and oats in Subgroup A, o1 carrots ang potatoes in Subgroup
B) were offered at the same time,

0, emTols; 0, oats; P, potatoes. Hach point forresponds to average size of daly fooq
) intake obtained from 15 experimenta] segsions,

to the preoperative, period when the animalg displayed a strong preference
for carrots, o
Teitelbaum (1955) and other authors found that rats in the statie
Phase of hyperphagia show g preference to certain kinds of food anq that
taste characteristics are the major factors defermining the food preference.
However, our experiments indicate that the food preference also occurs
in the dynamic phase of hyperphagia. An increased drive for the food with
& lower water content {(oats and ‘potatoes) wag found in all our rabbits
with medial hypothalamic Ilesions which were in the dynamic phage of
hyperphagia. It is likely that the preference for the food with a lower
water content may be related to the damage to the anatomical connection

Following lesions of the medial hypothala;mus, an increage in the
conditioned reflex activity ocenrred. Tf wag particularly clear with regard
to the conditioned reflex activity associated with the bresentation of the
Dbreferred food, that is oats and potatoes (Balingks, 1961, 1963a), :

inhibiting iﬁﬂuence exerted by the ¢satiety center
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The findings that increase in the food intake is associated, with an
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adipsia, However, due to hydration procedure, conditions are brought
about more favorable to setting in operation mechanisms increasing the
food intake. :

TUnder our conditions, testing was resumed when lateral hypothala-
mic rabbits started eating in their living cages. An abolition of conditioned
reflex- performance was consistently observed after lesions of the Jateral
hypothalamus. Despite a full motor efficiency after recovery from aphagia,

3
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Fig. 3. —Recovery of food conditioned vellex type IL activity in
Cindividual rabbits after lateral hypothalamic lesion. Horizontal
lines indicate time extent of recovery ol conditioning:

¢ — bagic food oriented reactions In the experimental  sitnation; b - LECOVery
“of the first conditioned reflex; s — recovery of the second conditioned reflex,
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xamples of reconstructions of lateral hypothalamic
lesions described in the text.

CORT = cerebral cortex; FF = the fimbria of the fornix; &= the mammillo-
tegmental tiact; HPC = the hippocampus; JC = internal capsule; 0T = the
optic tract.

Fig. 4. —

the rabbits did not perform any of the previously acquired conditioned
reflexes. However, they displayed a marked food-oriented activity in
terms of making etforts to reach for the food directly. The absence of the
conditioned reflexes persisted for several days. With time, a gradual re-
covery of conditioned reflexes was observed. The first attempts were very
clumgy and concerned only the conditioned reflexes associated with the
presentation of carrots. After a few days, the feeding reactivity was

FEEDING BEHAVIOUR IN HYPOTHALAMIC RABBITS ST 247

increasing also in relation;to:the other type of food. This was followed by
a recovery of the second conditioned reflex.

The initial postoperative impairment of conditioned reflex in rabbits
with lesions of the lateral hypothalamug is obviously associated with an

" abolition or reduction of the food drive. The absence of the conditioned

reflex, despite signs of increasing food drive in the later postoperative pe-
riod, can be related to the motivating and feeding activity of the lateral
hypothalamuns (Mergane 1961).

To sum up, the results of the present experiments show that,in addi-
tion to an,increased food intake and preference to oatsand potatoes over
carrots, an inereage in the preoperatively trained instrumental conditioned
reflex activity occurred in rabbits with medial hypothalamie lesions
who were in the dynamic phase of hyperphagia. On the other hand, the
rabbits with lateral hypothalamic lesions showed a temprrary aphagia.
However, with time the laterally lesioned animals recovered their preopera-
tive level of eating. Immediately after the lateral hypothalamic lesions,
conditioned reflex activity was lost. Despite a clear-cut food-directed
activity, the lateral hypothalamic animals were unable to perform the
preoperatively acquired instrumental food response. However, late after
surgery the conditioned reflex activity fully recovered. Furthermore,
following the recovery of the conditioned reflex activity the laterally
lesionedfanimals preferred to eat carrots over oats and potatoes.
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ZUSAMMENHANG ZWISCHEN
KOHLENHYDRATSTOFFWECHSEL [UND ATROPHIE
IM TONISCHEN UND TETANISCHEN MUSKEL *

VON

J. DOMONKOS, L. HEINER und MAGDA STIPULA

Es wurden die Zusammenhinge ‘zwischen' den in tonischen und tetanischen
Muskeln auf die Denervation zustandekommenden Verfnderungen des Stoff-
wechisels nnd der Atrophie studiert. 1m tonischen Muskel ist eine Atrophie frither
nachweisbar als im tetanischen. Der Atrophiermngsprozel geht wihrend der
untersuchten 2—3-wichigen Periode den Stoffwechselverdnderungen hicht in-
jeder Hinsicht parallel. Die Aktivitit des glykolytischen Systems ist auf den
EinfluB der Denervation schon vor dem Zustandekommen der histologisch nach-"
welsbaren Atrophie verindert, wihrend die Verfinderungen des oxydativen
Stoffwechsels erst withrend der histologisch nachweisharen Atrophie zu beobachten
sind. Wegerni der im glykolyfischen und oxydativen Stoffwechsel der beiden
Muskeltypen nach der Denervation beobachteten enigegengesetzten Verdnde--
rungen kénnen diese beiden -Vorgénge nicht in uhmittelbaren Zasammenhang mit
der Atrophie gebracht werden. o

Morphologen haben schon vor hundert Jahrven beobachiet, daB in
der Skelettmuskulatur weiBe und rote Muskeln vorkommen. Die Tren-
nung dieser beiden Muskeltypen ist bei den phylogenetisch tieferstehenden
Lebewesen viel ausgeprigter als bei den hoheren. Besonders bei Vogeln
und Kaninchen sind die farblich abweichenden Muskelgruppen deutlich
zu. unterscheiden, Beim Menschen und Affen kommen die beiden Muskel-
arten bzw. -fasern - gemischt wvor. Die Fasern der roten Muskeln sind
kiirzer, enthalten mehr Sarkoplasma und weniger Myofibrillen, sind lngs-
gefasert und weniger quergestreift, Die Fasern der weiBen Muskeln sind
durchscheinend, gekreuzt und weniger sarkoplasmahaltig.

Physiologischen Beobachtungen zufolge ist die Kontraktion der
roten Muskeln eine langsamere, diese Muskeln sind weniger ermiidbar und
bei Stimulation mit niedrigen Frequenzen tritt schneller Tetanisierung
ein als bei den weilen Muskeln. An Hand physiologischer Untersuechungen
hat-man auch eine Parallelle zwischen Farbe und Bewegungstyp der Mus-

. * Diese Arbeit wurde anf der ersten Tagung fiir Tierphysiologie vorgetragen (éluj,
25,—28, Mai 1965).
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250 j. DOMONKOS, L. HEINER und MAGDA STIPULA 2

kulatur zu ziehen versucht und die roten Mugkeln mit den prolongierten,
sog. tonischen, Antigravitationsfunktionen, und die weillen, bzw. hellen
Muskeln mit den kurzfristigen, intensiven, sog. tetanischen, lokomotori-
schen Funktionen in Beziehung gebracht. ‘

Wir beschiftigen uns seit mehreren Jahren mit dem Kohlenhydrat-
stoftwechsel der beiden Muskeltypen [1]—[3] und haben fegtetelien kon-
nen, daB die tetanischen Muskeln fiber einen groferen glykolytischen, und
die tonischen tiber einen gréfleren oxydativen Stoffwechsel verfiigen.

Unter aeroben Bedingungen wird im tetanischen Muskel mehr Glykogen -

verbraucht als im tomischen. Im tetanischen Muskel ist eine Laktat- und
Pyruvatbildung zu beobachten, im tonischen dagegen nicht. Die Op-Aui-
nahme, sowie die Akbivitdt des Citronensiurecyclus des tonischen Muskels
betrigt rund das Zwei- bis Dreifache des tetanischen.

Wir haben weiter untersucht, durch welche Faktoren die Stoff-
wochseldifferenzen in den iiber verschiedene biologische Aufgaben bzw.
TFunktionen verfiigenden Muskeln hervorgerufen, bzw. aufrechterhalten
werden. In Denervationss und Immobilisationsversuchen stellten wir
fest [4], [5], daB mit dem Rrliegen der Funktion auch die Differenzen

im Kohlehydratstoffwechsel zwischen den beiden Muskelarten verschwin-

den. Auf Grund unserer Befunde nehmen wir an, daff fiir das Zustande-
kommen und die Aufrechterhalfung der Stoffwechselbesonderheiten die
den beiden abweichenden biologischen  Aufgaben entsprechenden, speziel-
len Funktionen und das Nervensystem gemeinsam verantwortlich zu
machen gind, . : . .
In diesen Versuchen zeigte sich, daB nach der Denervation die Mus-
kelatrophie im tonischen und tetanischen Muskel nicht gleichen Grades
ist. Tm tomischen Muskel ist schon naeh ungefihr einer Woche, im teta-

nischen aber erst zwei Wochen nach der Denervation mit blofem

Auge eine Atrophie festzustellen.. .
Die gegenwirtigen Untersuchungen bezwecken die Klirung der
Frage, inwiefern die im Anschlug an. die Denervation auftretenden Stoff-
wechgelversnderungen mit dem Entstehen der Atrophie in.den beiden
Muskeltypen in Zusammenhang zu bringen sind. : o
. Die Denervation erfolgte mittels Durchtrennung des N. ischiadicus
der éinen Seite bei erwachsenen, bei normaler Diiit gehaltenen Kaninchen.
Als Konfrolle diente die hintere Extremitit der intakten Reite. Als toni-
scher Muskel wurde der M. soleus, und als tetanischer der M. gemimernbra-
nosus benutzt. Die Untersuchungen wurden an insgesamt 20 Tieren derart
vorgenommen, daf im ‘Anschlu an die Denervation zweitiglich bis zum
20. Tage je zwei Tiere aufgearbeitet wurden. ‘ o
~ Die histologische TUntersuchung eérfolgte nach Formalinfixierung,
Alkoholdehydratation und Paraffineinbettung an Himatoxylin-Eosin-
van Gieson-gefirbten Schnitten bzw. mittels PAS-Reaktion. :
Die Glykogenbestimmungen wurden an den gofort nach der Toétung
der Tiere entnommenen Muskeln nach der Methode von Seifter und Mit-
arb. [6] durchgefiihrt. Die Muskelzellphasenbestimmung . beruht - nach
den Ergebnissen von Lilienthal und Mitarb. [7) auf der Bestimmung der
nicht kollagenen Proteine. Nach Vorbehandlung -der homogenisierten
Muskeln mit 0,05 n NaOH. wurde das eluierte. Hiweill nach Hiller [8]
bestimmt. B : _ DR
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nischen eine Verringerung zu verzeichnen ist (Abbildung 2). Signifikante:

ander in der Sauerstoffaufnahme
Xr(;?i];d?lgnz%?;tgl Woche nach der Nervendurchtrepnung zu beobachten,.

der beiden Muskeltypen sind.
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wo im tonischen Muskel der O,-Verbrauch sinkt um im tetanischen m#aBig

stei bbhildung 3). : . .
- gte]ggﬁanéﬁtersuchugng)des Gehaltes der beiden Muskeln an nicht 1§ol_la,-
genem Biweil ergab in beiden Fallen nach der Denervation eine mafnﬁg&
Verminderung, doch waren wesentliche Unterschiede nicht festzustellen

(Abbildung 4).
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Es wurden aueh die Verdnderungen im Trockensubstanzgehalt der

‘Muskeln verfolgt, wobei infolge der Denervation in der wuntersuchten
Zeitspanne im tonischen Muskel, insbesondere aber im tetanischen im
‘Verhaltnis zur intakten Seite eine geringgradige Vermehrung festzustellen
“War. .
Die Ergebnisse der obigen experimentellen Untersuchungen lagsen
schliefen, daf die auf den Einflufl der Denervation in den bheiden Muskel-
typen beziiglich des Stoffwechsels und anderer Faktoren heobachteten
“Verdnderungen nicht ohne weiteres mit dem Prozell der Atrophierung in
Zusammenhang gebracht werden konnen., Wihrend der untersuchten
2—3-wochigen Thase nach der Denervation kommen augenfillige Veriin-
derungen im Glykogengehalt und in der O,-Aufnahme zustande. Diese
Verinderungen sind fiir die einzelnen Muskeln charakteristizeh und ent-
gegengesetzter Natur und withrend der relativ kurzen Untersuchungs-
periode auch zeitlich verschieden. Im Zelleiwei- und Mrockensubstanz-
gehalt der beiden Muskeltypen waren derartige entgegengesetzte Verin-
derungen nicht zu beobachten,

Die ersten entschiedenen Zeichen der histologisch nachweisbaren
Afrophie treten im tonischen Muskel 6, und im tetanischen 8 —9 Tage nach
der Denervation in Erscheinung. Im glykolytischen Stoffwechsel der bei-
den Muskeltypen gehen die entgegengesetzten Verinderungen der histo-
logisch nachweisbaren Atrophie voraus, wihrend die in der O,-Aufnahme
beobachteten Verdnderungen bereits in die Phase der schon gut nachweis-
baren Atrophie fallen. '

Die Denervation hat in beiden Muskelarten eine Verminderung im
Gehalt an nicht kollagenem Eiweil und einen Anstieg des Gehaltes an
Trockensubstanz zur Folge. Die erorterten Befunde Iassen somit einen
gewissen Zusammenhang zwischen Atrophie und Zelleiweifigehalt fest-
stellen, wogegen zwischen den denervationsbedingten, entgegengesetzten
Stoffwechselverinderungen und den Verinderungen der Muskelzellphage
kein Zusammenhang besteht.
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PROLONGATION OF HOMOGRAFT SURVIVAL
IN CHICKENS FOLLOWING IN OVO TRANSPLANTATION
OF ALLOGENEIC THYMUS *

BY

KATARINA ISAKOVIC and B. D. JANKOVIC

Pieces of adult chicken thymus were implanted on the chorioallantoic membrane
of embryos at 12 days of incubation. Donors and hosts were from outbred utility
Rhode Island Red stock. Grafted hosts were tested for homeograft immunity
8 weeks alter haiching, For this purpose the same adult chicken which was used
previously as thymus donor served as donor of skin. It was found that the
in ovo transplantation of allogeneic thymus induced partial suppression of
homograft. immunity.

Specific immunological tolerance is the inability of an individual to
respond immunologically to  certain antigen or antigenic determinant.
A state of tolerance can be induced by administration of a soluble anfigen,
protein or polysaccharide [1], [2], [3], or by viable cells [4], [5], in animals
during embryonic life, the perinatal period or in adults [31; [6], [T]. There
is ample evidence of the role which the antigen plays in inducing and main-
taining unresponsiveness. However, the process which leads to a state of
tolerance is unknown. Gowans [8] claimed that tolerance is a property of
the recirculating pool of small Iymphocytes. However, whether the reac-
tion between the antigen and lymphocytes occurs in the periferal Iymphoeid
organs or in the source organs is not known. .

It is well established that the thymus is the main lymphopoietic
organ in mammals, which colonize the peripheral Iymphoid tissnes with
lymphocytes [9]. Recent studies have shown depletion of small Iymphocy-
ties in the spleen, lymph nodes and. peripheral blood in thymectomized ani-
mals [10], [11]. The lack of small lymphoceytes in thymectomized mammals
may represent a cellular basis for reduced immunological capacity [117,

[12], [13]. However, in birds there are two lymphopoietic organs, the thy-

mus and the bursa of Fabricius. It is well established that the thymus is

* Work presented at the First Session of -Animal Physiology (Cluj, 25—28 May 1965).

REV, ROUM, BIOL. ~ ZOOLOGIE, TOME 11, N* 4, p. 255—250,'BUOAREST. 1966
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i i - type of hypersen-
j tance in the development of the delayed typ pe
giftilirrilt?e[i%?o[rlﬁ], whereas the bursa of Fabricius is essential for antibody

production capacity [16—18]. :
MATERIALS AND METHODS

12-day-old Rhode Island Red embryos were grafted with the allogeneic thymusl.tlssut('ecs.j
The thymnus was removed aseptlically from the 8-week-old donor and placed onl the ectcs

THYMUS DONGR
8- week -glr- chicker

n
oo \
f \\-.

b

i

THYMES
©-day -o/d embrya

<«

J :
SKIN OR THYMUS DONOR'
X -week -eid chicken

SKIN OR THYMUS RECIFIENT

Someme - vtk - 0/ GHIGKET .

Fig. 1
dermal layer of the chorioallantoic memﬁréme of fhe host embryos, according to the method

f Ballantyne [19]. This layer forms a thin, delicate highly vascularized meml.)rane witl? a
:ich capillary network, beneath and within the layer. The grafts are cut into pieces varying

in size from 4x6 to 4x7 mm. The grafted embryos and the nongrafied control embryos
in si

were sacrificed 3, 6, 9 ang:l 14 days later. The thymus. gr?ft, c.horinallantftfic ;neml;‘igzditg
spleen were taken for histological examination: They were fnf:ed m- Carnoyft 1;1ca 1v:13, ombedded
in paraffin and the sections were stained with hematoxyl-m-e.osln. Gralte an " fga.Skin

bryos were used at the age of 8 weeks of postembryonic life as the recipients o . .
;!:mograft. The same chick which served preyiously as tl?ymus donor was used e?.s th:h 0;-113;
of the skin (Fig. 1). Skin grafts were 1.5X 1.5 cm in size. They were talfen from le e
Of the donor's thorax, after carefully plucking out all feathers and cleaning the skin w:t'
:1(:01101. All adherent fat was snii)ped away with aid of. fine scis‘sors: Thei g;raftwv::sri{:l;;tv (,12
place by the suture technique. $ix days after transplantation the .adheswe ‘dlessn“;;g T e e
and subsequent observations of the transplants were made daily. The intensity :

tion reaction was graded from 0 to -+ -+.
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RESULTS

Spleen weight. — 3 days after transplantation of the thymus there
was no difference in spleen weight between thymus-grafted and normal
embryos. 8 days after grafting the spleen weight increased in the grafted
group compared with the spleen weight of normal embryos of the same
age (Table 1), | | -

Table 1

Spleen W_eight in uinbryos grafied with allogeneic thymus '
. ‘ Spleen weight (mg)*
Group 15-day-ald 21-day-old
¥ embryo’
Control 11.2 13.2
Thymus-graited 10.6 310

* Mean presented by & embryos,

Histological findings (Table 2). — Thymus graft : Between the 32
and 9™ day after grafting the degree of vascularization of the thymus
graft was not the same in all embryos. In most instances the thymus graft
was well vascularized, and no signs of necrogis were noted. Cell depletion
in the graft was observed in 18- to 21-day-old embryos, but there was no
reaction of graft rejection in the surrounding chorioallantoic membrane,
typical for graft rejection in adults. S

Chorioallantoic ‘membrane : Abundant cell infiltrations were noted in
the chorioallantoic membrane of em ryos grafted with thymus tissue. These
infiltrations were located mostly around the blood vessels and consisted
of mononuclear cells, small lymphocytes, medium lymphocytes, reti-
culocytes and epithelial cells. 6 to 9 days atter transplantation, neecrotic
lesions occwrred in the chorioallantoic membrane, surrounded by multi.
huclear giant cells.

Spleen : In the 15-day-old embryos the spleen sinuses -were filled
‘with mononuclear cells, while those cells were rare in the sinuses of the
normal embryos. Six days after grafting, necrotic legions of varying gize
and surrounded by multinuelear giant cells appeared in the spleen of

Table 2

Histologieal findizgs in spleen and chorfosllnntuic membrane of 15- to 21-day-old embryos
. grafted wiih thymus

) Spleen Chorioallantoic membrane
Group . Necrotic Cellutar Necrotic
Sinuses focus | infiltration focus
Control Rare- 0 0 0
mononuclear ceils
- Thymus-grafted |[Filled with - + 4+ Lk
: mononuclear cells

J 2 =~ e 3620
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grafted embryos. However, 1o neerotic foci were found in the spleen
of normal embryos. There was a marked depletion of celinlar elements
in the.spleen of transplanted 21-day-old embryos. '

Skin homograft. — All control chickens rejected the trangplanted
gkin 6 days after grafting. At this time the grafts were in excellent eondi-
tion in all chickens which were grafted in ovo with allogeneic thymus.
The data further show that the rejection of skin homograft is prolonged
and some of the chickens from the experimental group still bore an intact
transplant 30 days after grafting. (Table 3).- ‘

Table 8

Skin homograft refection in B:week-old chickens grafted in ove with allogeneic thymus

Cross rejection at
6 days 30 days
Group -
Not rejected | Rejected Not rejected | Rejected
Control . (1 14 .
Thymus-grafted - 13 - 0 4. 9
DISCUSSION

Simonsen [20] showed that enlargement of the spleen occurred
following intravenous injections of adult chick blood or spleen cells into
chick ‘embryos. He concluded that the proliferating donor ‘cells were
responsible for the spleni¢ enlargement a3 well as for the antibody pro-
duction. Biggs and Payne [21] nsing sex chromosomes as a cell magrker
identified the donor cells which proliferate in the host spleen.

Our results have no direct proof of colonizétion of host organs by
donor cells. However, the presence of mononuelear cells in the chorioallan-
toic membrane and spleen sinuses of graffed embryos, which were never
observed in normal embryos, allowed us to assume that the donor thymus
cells colonize the host organs and tissues. The spleen enlargement and
neerotic lesions observed in our experiment may be regarded as a graft-
versus-host reaction, and taken as evidence of immunological competence
of thymus cells [22—24]. S

These data further show that the thymus is capable of inducing a state
of tolerance to skin homograft. The prolongation of skin homogratt rejec-

tion in 8-week-old chickens grafted in ovo with allogeneic thymus can be |
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attributed to the colonization and proliferation of thymus cells in: the

host spleen. The degree of immunological unresponsiveness, s demon-

strated in the present experiment, is “probably dependent on the number

of donor thymus cells present in the hogt organs.

This work furthermore provides evidence that the thymus in chick-?
ens may act as the source organ of cells involved in delayed hypersen--

sitivity reactions [2B). However, one can also discuss.-the posibility that

the thymus may direct, by some other mechanisms, the appearance of .

these cells in the peripheral lymphoid tissues.

']__

2 AusrBacH R., Proc. Nat. Acad. Sei., 47, 1175, 1061.
11.
12.
13.
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CLEPSYDRATION UND THAMNASTERISATION
IN PELSON-DELTA-KORALLEN *
EIN PALAEOPHYSIOLOGISCH-PBYILOGENETISCHES STUDIUM

YON

G. KOLOSVARY

Unsere Pelson-Delta-Korallen des Anisicums des Mecsek-Gebirges in Siidpan-
nonien bei Fiénfkirchen tragen den Charaltier einer phy]dgenetisch'progressiv—
regressiven Tierart. Diese Korallen sind in Form, Gestalt und Funktion d.h.
speziellerweise in Fortpflanzungsphysi'ologie polymorph, Diese fortpranzungs—
physiologischen Lebenserscheinungen haben wesentlich auf die Phylogenese dieser
Korallengruppe eingewirkt, Das ist ein Beweis dafiir, daB die physiclogischen
Erscheinungen als wesentliche Faktoren, endogene Ursachen im allgemein"gesteu—
erten biokybernetischen phylogenetischen Entwicklungsvorgang der Tiere iiber-
haupt mitwirken kiénnen, Untersuchungen dauern schon seit 1954 und Verfasser
hatte mehr als 1000 Objelkte- durchstudiert. Mit vieler Miithe und Schwierigkeiten
konnten die Meinungen und Folgerungen als Wahrscheinlichkeiten aufgestellt
werden.

EINLEITUNG

s Die von mir schon bheschriebenen [7] Pelson-Delta-Korallen der
' Migina-Spitze des Mecsek-Gebirges in Stidpannonien bei Finfkirchen
- sind golche Triaden [10]die einen gemeinsamen (Kollektiven) Plero phyl-
lem Xriesen-Cono phyllia Charakter besitzen (61 Th.G. Xjina [3]— (6]
 hat bewiesen, daB das Genus Plero Phyllum am Ende des Perms nichi
i ausgestorben war, sondern im Triag noch immer existierte. _
. Die Entwicklung verschiedener mesozoischer Korallen aus dem
‘kollektiven Polyecoel ia-Typ, stammt also aus der Zeit des Postpermi-
ischen, d.h. Mitteltriassischen. Meine Misina-Korallén gehéren also gyste-
imatisch nach der Klassifikation von Th.G. Iljina mit den Genera
Plerophyllu m,Pleramplexus und Ufimia zuy - Plerophyliidae
->Polycoeliing — St reptelasmatida.
: Infolge der grofen phylogenetischen Labilitit unserer Mising-
-Korallen igt ein Polymorphismus festzustellen. Ich konnte nidmlich fol-
—_

i * Diese Arbeit wurde auf der ersten Tagung fur Tierphysiologie vorgetragen (Cluj,
<25, —28, Mai 1965). .
i

i
|

:REV. ROUM, BIOL, — ZOOLOGIE, TOME 11, N© 4, p, 261266, BDUCAREST, 1006 .
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gende Yormen beobachten : als Awhaeotypm (A) solo Polypen ; allswlll[eso- -

typen (B) sich gruppierende Polypen und Neotypen (C) d.h. kolonisierte .

Polypen. In allen drei Fillen wurden clepsydrierte, ol‘_igoc_lepsydrierte i

und nicht-clepsydrierte Polypen konstatiert. s
Clepsydrationen als von Seitensektorenreduktionen verursachte

Sandubrformationen kommen auch bei anderen mesozoischen Korallen -
vor, wie ey z.B. Uber Margarosmilia und Keriophyllia bei G.
Kolosvary [6] und J. Alloitean [1] zu lesen ist. Die Clepsydration kann
auf zweierlei Weisen entstehen w.zw.: eine frithere nnd eine spitere
Periode der Onfogenese. g

FORTPFI_'_.ANZUNGSPHYSIOLO GISCHE S

Teh beobachtete mehrmals identische knospendhnliche 2 mm groBe
Bildungen bei clepsydrierten Polypen, wo die kleine intracalycinale Knospe,
von 2—3 Nachbarsklerosepten des Muttertieres akiiverweise hervorgeru-.
fen erscheint. Von diesen Knospen — (welche schon 6 Protosepten.
besitzen) — werden vielleicht Thamnasterformen mit Wandschwund verur-
gacht. Diese Thamnasterausbildungen sind manchmal nur 2—3 em diinne
Krustenkolonien. Unsere Photos zeigen eine Ahnlichkeit zwischen Pelson-
Delta-Korallen und meso- sowie neozoischen Thamnasteriden
d.h. zwischen epakmischen und akmischen Desindividnalisationen der:
Madreporarien- Natur. _ .

Teh mul noch erwihnen, daB eine geschlechiliche Fortpflanzung:

auch mitwirken mufte. In meinen Dinnschliffen sind mehrere kleine Pseu-
domorphosen von Polypchen zu beobachten, die in einer GroBe von 1 mm .
auch schon 6 Protosepten zeigen. Diese sind vielleicht als Endstation eines

Zygote — Larve —J ungpolyp-Prozesses aufzufassen. :
Tch fand gelegentlich mehrere junge Polypen gruppenweise zer-

gtreut auf 2 x 1,5 cm in ea. 40 Individuen, ins Gestein eingebettet. Basis- ~

Duréhmesser 1—0,5 mm, schon mit 6 Protosepten und 6 Metasepten.
Kelchdiameter 2—-3 mm. Der eine dieser Polypen bildete schori eine kleing
intracalycinale Knospe, welche ebenfalls 6 Protosepten besafl (das ,Mut-

tertier” war mit 6 Proto- und 6 Metasepten versehen). Die Linge der

-

TAFEL I: . L
1—4, Knospen (k) in clepsydrierten Polypen; §—9, Jungpolypeni
auf 7 und 9 Jung-Knospen; 10, clepsydrierter solo Polyp; 1%
Hohtungen interseptal und interendothekal stark vergroBert!
@, Sklerosepten; H, Hohlungen; 74, Lingsschnitt durch eine%
clepsydrierten solo Polypen; ] :
Gestreift : Oberfliéche der Clepsydra ; punktiert : Umril} des Polypef
im Gestein ; ax ; Axialteil des Polypen, 13, Kelchabdruck im Gestein
14, nicht clepsydrierter solo Polyp-Kelch, fast vollkommen verlall}
{Septen nur in Spuren); d, dorsale und », ventrale Sektoren; I1&
Basis desselben Polypen mit reduzierten Seitensektoren ; d, dorsale,

ventrale, z, laterale und y, dorsale Sektoren; 16—19, isoliert

‘Polyp von vier Seilen gesehen. d, v, © und y wie oben (Origina

i
()
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Polypen betrigh 2,5 cm. Diese jungen Polypen stehen nicht dicht peisam-
men und ibre Septenzahl ist im allgemeinen bei 14—15—16 zu zizhlen.

Hine wahrscheinliche Hypothese ist, dafl auch die alten Plero-
phyllen keine Medusengenerationen hatten — wie es bei den rezenten
Madreporarien ebenfalls der Fall ist. Die Plerophyllen
Polypen mubten periodisch weibliche und minnliche Geschlechtsprodukte
ins Seewasser hineiniassen. Aus dem Zygoten entwickelte sich dann die
Tarve und aus den Larven wurden Jungpolypen. Die Frage ist nun:
welche Faktoren fithren zu einer weiteren Thamnasterisation nnd welche
‘Paktoren konservieren den solo Polyp in diesem Stadivm 2

PHYLOGENETISCHES

Die Phylogenese ist im allgemeinen vereinfacht nach I. Apathy
[2] und J. J. Smalganzen [11] ein Entwicklungsvorgang der nie wieder -
in sich selbst zuriickkehrt d.h. eine gesteuerte «.h. biokybernetische pro-
gressive Lebenserscheinung. Die System-Lehren widerspiegeln diese Ent- .
wicklungsgénge und sind also natiirliche System-Lehren. Die Systeme
selbst in der Natur sind natiirliche ,2s yste miec unities” [9]und die
verschieden gearteten Systeme werden von unserem Gehirn in verschie-
denen System-Lehren besser oder minder gut widerspiegelt. Ich meine,
daB unsere Pelson-Delta-Korallen folgende Stelle in der Phylogenese der
Triaden einnehmen konnen [iber Stammbaum-Hypothese kannich voraus- .
sohicken, daB die Thamnasteriden von den Conophylli-
den herstammen u.zw. durch reiche Knospungen und auf Grund einer
Desindividualisationstendenz. Die Conophy 11i e n nehmen ihren Ur-
sprungvond_enMontliva,ultien]: '

Neozoische Thamnasgteriden

Tozén-
Montlivaultien - Mesozoische -Thamnasteriden
\ P,:ison-DeIﬁa Korallen
) T Cassian-Conophyllien
Uonophyllien'f |
Nontlivaultien
TAFEL II:

2022, C.lepsydrationsfiguratibnen in Recoaro-Kalkstein; 23,
Lingsschnitt durch eine Polypengruppe — vielleicht gine Kolonie —
gtark verkalkt und-mit sekundéren Hshlungen ; 24 — 24, Meso- und ::
Neozoische Thamnasteriden verschiedener Art und Gruppe. (Photo : .
1. Mihaltz, L. Havranek, A. Pencziné und G. Kolosvary).- :
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- Die Montlivaunltien stammen aus Polycoeliinae,

~welche auch den Ast der permischen und triassischen Plerophyllen

ergeben hatten. 3 :

Von den allgemeinen phylogenetischen Induktionsprozessen sind
509, endogener und 509%, exogener (auch kosmobiologischer) Art. Von die-
ger Distinktion der uBeren nnd inneren Faktoren und Induktionen unab-
hingig sind die Kategorien: Form, Konstitution und Funktion, sowie
Konservativismus, Elastizitdt und Progression-Regression-Einheit immer
festzustellen und der phylogenetische Vorgang kennen zu lernen :

A, Konsérva— s .
Livismus B. EIastlzlltsit C1. Progression C2, Regression
- nicht . . : Lo
Form clepsydrierte oligoclepsydrierte _ clepsydrierte
T ) . Riesenwuchs
Konstitution Kelch 22 mm
Funktion ) Gruppenweise Kolonisationen = Thamnasterisationen
Anordnungen
Wandschwund und
Desindividualisalionen

UBER FOSSILISATION

" Es ist zu erwiithnen, dafl die Korallenveste, die mir in ca. 1000 Objek-
ten zwecks Untersuchung zur Verfiigung standen vielenteils nur Pseudo-
morphosen sind. In Recoaro-Kalkstein wurden folgende Komponenten
festgestellt : graue, harte, Brachiopoden-Kalke zwischen gelben granulosen
ﬁa}kigen Einbettungen, die Korallen in gelber oder blutroter Farbe ent-

alten.

Solo Polypen allein oder isoliert sind seltener zu finden. Tch habe
einen clepsydrierten ins Gestein eingebettet gefunden und Herr E. Nagy
hat ein anderes isolierfes nicht-clepsydriertes Exemplar in Pelson-Delta-
Schichten des Bertalan-Berges im Mecsek-Gebirge im Steinbruch von

- Piriesizma aufgesammelt und mir freundlicherweise iberlassen. Die Be-

schreibung dieses Polypen ist wie folgt : Linge 22 mm ; Mitte des Polypen
ein biBchen verdickt; im allgemeinen zylindrisch gestaltet; unterer Teil

* lateral reduziert ; Basis 7 x 5 mm, Keleh 10 % 10 mm, Rand ein biBchen

ausragend ; die Oberiliche mit Jakowlew-Linien-dhnlichen Streifen ;
schwache Lingsrippung ; auch feine Granulation scheint vorhanden zu
seln; Dorgal- und Ventralsektoren gewdlbt; Dorsalsektor konvex, Ven-

- tralsektor konkav ; Seitensektoren bel der Basis reduziert (jiingere Clepsy-

drationstendenz) ; Seitensektoren im Kelche vollstindig entwickelt, die

Kolumelle ist klein, Kolumellarring stark entwickelt, Dorsalsektor hatb
-8, V{?ntra;lsektor hat 4 Sklerosepten. Die iibrigen Septen sind schwach
- enbwickelt. Die Septen sind granulés nnd mit dichtem Endothek versehen.
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Endlich muf ich etwas iiber die alte Hrnihrungsphysiologie erwih- .

nen. Tch fand nimlich in einem Gesteinsstiick einen Uberrest von einem
clepsydrierten Polypen, welcher in seinem Coelenteron ein kleines penta-
gonales Armchenglied von Hnerinus (oder Dadocrinus?) besaB. Dieses
Qrinoideengliedchen lag tief im Kelchzentrum auf der Achse des Proto-

sotomiums, als ehemaliges

Nahrungsmittel vom ehemaligen Polypen

geschluckt. Der Durchmesser dieses Gliedchens betrigt 5 mm, und es ist
nicht zu verwechseln.

- T

10.
11,
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DBOJIIOINA OYHKIINMN NBIXAHUA
B OUJOTEHESE MNO3BOHOYHBIX HUBOTHEIX *

II. A, HOPKVEB

. Hpoﬁ.nema-sBo;muA, 1 4 YHRITHH CTONT BIeHTPe BHUMAHUA HOOJIG;IOB&ATEJIEIW
Ha IpOTAMeHUH 'MHOTHX RecATHIeTHE, .onH'aHO, o0 CHX IOP enfe HeT YeTHUX
BAKOHOMEDHOCTEH DPaBBUTNA OCHOBHHY JRWSHCHHOBAMHHX (yurumil, Taxmx
Kax [OHXaHHe, [HTAHNE, pasMHOMKEHHE. ' ‘ ’

Cpenmu cOBpeMeHHBIX JRMBOTHEIX [I03BOHOUHHE HBAAKTCA HambolIee
X0pou0 M3YICHHOR FPYIICH KUBOTHHIX, OJHAKO, M 3Jech HET TAKUX 0006-
MmeHn#, KOTOPHE IOSBOJHIK §H BCKDPHTbL OGHOBHEIE HHUE 5RO
SHESHeHHOBAKUEIX (YHKOINE opranmsMma. i

I cerogus ocraeTc B CHIE TIOMOKEHNO, COTIACHO KOTOPOMY OCHOBHHIE
BaHOHOMEDPHOCTH 9BOJIONMUM COBPEMEHHBIX JRUBOTHHIX pazpaforTamsr Mop-
@o.noramn. Bupouem, npasmismee Gyner ckasath, uro MOpHOIOTH XOPOLIO
paspaGoramn mpobiemy XpOHONOTHM NOABICHMA RUBOTHEX HA Hgmeﬁ
nnaHeTe, TOTAA KAK BCKPHTHE NIy0OKHX BAKOHOMEPHOCTeH bEOMONMA HOPMEL
OPraHusMOB B 3aBHCHMOCTH OT YCJOBHIl CYICTBOBAHMA MOMET OHITh {Ia)c -
TeCTBIEH) JWINL TPH TIATETRHOM HSYYCHUU SBOJIOIHA CCHOBHHX ?HHEHGE—

HoBasmHHX (ymxuund. IlpoGuema me o
. BBOIIOIH Y .
pelmenns. mun GyHrmui 8lIE FJIeT CBOETO

yun Iglxéiuﬁf;;i T?}im;]i)lfglx BaTpyjHeHud B paspaboTre npobieMEl sBOIIOIMHN
bysenult Anierci, HAUMOMY, 70 0OCTOATENbCTRBO, YTO Cpen QUBHOIOTOR
D K nen;g § MX NOpP HET eJIHOT0 MHEHHA B ONPENeNeHHH (YHK-
. B can » 4r0 Taxoe pyHrnua? Ojae cuntaior PyHRIMo aTprOyTOM
RaonK W TKREHN, IpyrHe — OpTaHa, TPeTsr — opranusma. Ilo-BummMomMy
H'naManee UPABMILHEM OyjeT ompefientenne (ymrmumm, Kar arpubyra oprai

» & IIPeQIMETOM H3YYeHMA B (UIOTEHETWYSCKOM IIAHE B NMEPRYI0 0de-

pe,T_\'L JI ‘i 1| (3} lily JBIX [+

1T,
HTaHWe, BOCHpOMsBefenme cefe nomobHHX. B uname dmmorenermueckmx

HCCTT
eIOBaHWH WMEHHO ¢YHHHMH opranuaMa, KaK IMeJoro, MOTYT uUMeTh

C
YIICCTBCHHOE BHAYCHUS AL IMOHHMATHA HOHKPETHHX HYTeﬁ 9BONINNN

Opra"vsmon.

* Pafora §
Man 1965 r.). HA mpenicTaBiena Ha 1 cecomy mo gmauciormn swusormmx (Hmysk, 25-28

REY. ROTM T g '
V. ROTM. BIOT., - 400LOGIE, TOME 11, MO 4, p, 267278, BUCAREST, 1066
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C oToit TOuKRM SpeHHA HBONOLUA QYHKIVA OHXAHWA, KAK OJHOH M
OCHOBHHX, JC/RANIAX B OCHOBE BCEX JRMSHEHHEIX ABJeHHIl, MOmeT OHITh
HOHATA KK HBOMIONAA IEJOTO KOMIEEKCa CIIOIRHEHIINX CTPYRTYPHEX 00-
pasoBaHuii, 0GeCLETHBAIONMX JOCTABKY-KHCIOPO/IA KICTKAM W THAHAM Opra-

- HuBMa, PABHO KA ¥ YAAKEHUe YRAeKUCIOTH w3 opranusMa. H oroit mare-
TODUH CTPYRTYP OTHOCHTCHA HE TONDKO OPTRHbI A3PAllMM W COCY/IMCTOH CH-
CTEMHI, He TOILKO KPOBB, COJlepAAalas B CBOGM COCTABE [BIXaTeJbHBIH IHT-
MeHT TeMOTI061MH, HO 1 OPFAHH SPUTPONOHBA B BAME KOCTHOTO MOSTa, NeYeHH,
celeseHKM, T0YeK, HUINEYHOH CTEHHMW.

CosepImeHuo 09eBHAHO, YTO yCuemHoe ofecneTenne OpraHusMa RICIO-

pomoM GymeT 0CYIECTBIATHCA JHAIIL MPH HOPMANLHOM ()yHKOMOHEPOBAHUH
BCeX STHX CTPYKTYP, KOTOpPHE B QuioTeHese MOSBOHOYHHX JRUBOTHBEIX TIpe-
TEPIeBAIOT BEChMA CyllecTRennne namenenus. Hamboaee peskme maMencHus
CTPYRTYPHEX 00paBoBaEMi, yTACTBYIOIMUX B 00eCHeue Il OPTaHAsMa HHCHO=
POJIOM, WMEJH MeCTO IPM Iepexofe NOSBOHOYHHX MUBOTHHX OT BO[HOTO
ofpaza musHE K HA3eMHOMY, KOTJa NPOMSOLLIA He TONBKO CMEHa OpPraHoB
appanum, HO 1 TOABJICHME HOBOTO Odara CUHTE3a remorno0uHA B BUOS
KOCTHOTO MOBTA. :

QcBoeHEe CYIIN IEPBEIME BEIXO[IAMH CPeIH TIOBBOHOYHEIX JKUBOTHEIX
npuBeNe K TOMY, 4T0 0OiarofapA CMeHe OPTAHOB appamuu WMEN0 MeCTo
BeChLMA HEeIaTeIbH0S g 0Jaromoayvdad OPraHH3MA ABIEHHE, KaR CMe-
IIeHue apTepUAJbHON I BEHOSHOH KPOBH B JKENYNOUKE CepAla, 49T0 MOTIO
mpmeecTH K Raracrpodmveckmm mocinepcreuaM. IlperoTspamenme aTHX
mocaeneTsuil OBIO0 OCYIecTBICHO OMATONAPA TAKMM UBMEHEHMAM, KaK yaa-
JeHue TMOKPOBOB Tesa. VMEHHO BCIeCTBUE HTOr0 IEPBEE IIPecTaBUTeJT
cpemu amnGuit gommunt Gsm ,,c0pocHTh’ YenryHUaTHA MORPOB ¢ NOBEPX-
HOCTH TeJxa, CTONb HeoOXOMUMEIM MM Ha Cylle, W NPeBPaTHTh NOBEPXHOCTH
reNa B JONOJBUTEJLELIN oprad aspanuu. VBBecTHO, 4T0 KOMKHOE JBIXaHHE
y am(uluii cOCTABIHET OKOJIO 509, o0mero puxapma. OfHamo, BCIASACTBHE
sTEX meMeHeHnt aMuinn npEBABaNy ceds k BOL0EMaM, MX TpUOpesRHOH BoHe
M TOJBKO PeNTWIHAM YHALOChH PENNTE Bafady PasfeieHus aprepuanbHoir
& BeHOBHOII KpPOsH, 00eCHeYNB TeM CAMBIM BOSMOMRHOCTH IOABIEHUA Femyil-
yaToTo TOKPOBA, (IATOfApPA dYeMy OHM CTANU WCKIIYATENBHO HABEMHBIMM
SHUBOTHEIMHY . . :

Taapmeitmu#t X0 HBOJKOIEY MOBBOHOYHHX JKHBOTHHX OBUL CBASAH ©
HOABIEHAEM TEeIOKPOBHOCTH I ToMofforepmuocrw. llTHOe! M Muexomm-
raomue sripaboramn ¢nocoGHOCTD HONAEPIMMBATL WOCTOAHHYI BEICOKYI®
TeMIEpaTypy Teda, a4 CIeJ0BATENBHO BHCOKYI0 WHTEHCHBHOCTH JHMBHEHHEX
TPOTECEOs, ¢ PESKEM YCHIeHHeM MOTpefHOCTH B RHCIOpoje. Buicoxas mo-
TpeGHoCTh B KUCA0POAe 00eCHeunBalach He TOJBKO BHATHTENbHOM CTUMYIIA~
HEeH NeATeIbHOCTH OPTAHOB .APPANMY M TeMOJEHAMUKY, HO W HHTeHCHH-
Ralmell 09ATOB CWHTEsa TeMOTJIO0NHA B BHAE KOCTHOTO Mosra. CRemeT ITUI| M
MAEKOTMTAIOIMX CTAI OCHOBHEIM OYATOM CHHTesa TreMOINIO0EHA y 9THX
BHICITUX DpecrasuTenell INOBBOHOYHHX JRUBOTHEX. :

- B pesyabraTe 5TMX MSMEHEHNI CO CTOPOHSL JIEHTENBHOCTH CTPYRTYP,
06ecHeYNBAIIIAX OPraHMEM KMCJIOPOAOM, B OpranMsMe ITHI H MIICHROIATA-
WX PesKo BOBPOCAO KOMMYECTBO KpoBW M Temordobmma (rafmmua 1).

* Ilrumpl W MIEHONmTAWIZE cTamy ofmaparessvu HauGoabIIEro KOJNHYECTBE
KPOBU U TeMOrIofuia, M0 CPABHEHWIO ¢ OCTANBHBIME MPefCTaARNTeNIAME 1103-
BOHOYHEX JRUBOTHEX. YBeJINUeHUe KOJMYeCTBA TeMOTIOOHHA B KPOBM Ru-

i i
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BOTHHIX, IPACIOCO0IEHRRIX K HABEMHOMY 06pasy susHn, GELI0 06yca03neﬁo
MOIHHIM PASBUTHEM 0YaTOB CHHTeBd TeMOIMIOOMHA B BHIO KOCTHOI'0 MOSTA.
Konmiecrso TeMOTIO0MHS, BHPaMeAHOe B TDAMMAX, TPIXOZAINEECA Ha
HIIOTPAMM BECA TeNA FKUBOTHOTO, ¥ ITHIl ¥ MIEKOLHUTAIONIX B cpejHed
5 5—6 pas Gonbme, weM y pHl, KAK NePBUYHO-BOJHEX MRUROTHEX.

Tabauya 1
CpepHmii Doc crerera, 1;1)0311' M TeMOTIOBHAL ¥ HO3DOHOMUEIX LEEOTHEIX (Kopayes, 1964)
. . Yucao
Tpyuna SHHBOTHELX, HCCHENOBAHNEX Cregter Fponk | TenoraoGun

: BUJLOB o % P-nr

PrIGE 8 8.4 2.9
. . 1.8
Ampnlun 4 114 5.6 3.6
Penmamm 6 14.0 5.8 3.8
JFrmmes ) 6 14,3 9.7 10.2
MIteKOMITAIOMEE 18 14.2 7.3 12.1

_ MoIMHOCTE OYATCE CHHTE3a remMornobuua (KOCTHEI MOST) Yy MIEKOTM-
TAOIUX AOCTAINA BENMIUH, NPEBHIIAIIAX BEC 0YAr0B CHETE3A TeMOTJIO-
una y pHb B AecaTiu U coTHE pas. B To BpeMA, KaK BeG KOCTHOTO MOara
¥ TAROTO NPEACTABUTENS MICKONUTANNINX, KAk CCBOPHHHA 0JIeHL, B cpefHeM
COCTABIACT OKOIO 5,5 %, Beca Tela ¥ BIPOCIHIX IUBOTHEIX 7 OKO0JI0 13 09 Beca
Tella 'y HOBOPOIKIEHHKX, ¥ PHO BEC CCIeBEHKH N TI0YCH, KAK oaron cn?wesa
TeMOTI00uHA, COCTABNALT BCETO JIMING COTHE WM JKeCATHE TOJu P OLeHTa
OT Beca Tena pHOH. ‘ :

AHQIN8 NaHHEX IO BeCOBOH XapAKTEPUCTIRE CHENCTA, KAK 09ara CHH-
Tesa TeMOTVIOOMHA Y HABEMHHIX MOBBOHOYHHIX KUBOTHHIX IOKABHBAET, YTO
B (UIOTeHE3e I0SBOHOTHHX KUBOTHEIX HMEJN0 MeCTO M0CTOSHHOE yBeH-
YeHMe OTHOCHTENLHOTO Beca GKeNeTa, HaUMHAA ¢ HePBHX BHXOAIEB HA CYHIY
— XBOCTATHX am(ubuif, y KOTOPHX BIEPBHE NMOABUINCH ROCTHBLL MOABT
HOBHIL 04ar CHHTESH TeMOrIo0mHa., ,
Mosmer GEITE Bfech yMecrno GygeT oTMETHTH, UTO CpexE MOp{OaOTOB
PacmpoCTPaHeHO MHEHUe, COIVIACHO KOTOPOMY B (HIOTeHese I03BOHOY-
HEX * JRHBOTHBEIX MMEBeT MECTO TeHAeHUMA K 00JIerYeHHI0 Beca ckemeTa. Bo
BCAROM. €Jy9ae JOCTOAHMEM WIKOJBHEX YIeOHHKOB SBIAETCA MOJI0MEHHE
10’ IAA 00MeTIeHAA noMeTa MTHL OJHMM U3 TPUCI0CoDieHnit GHIIa HOTepf;
8y00B B IHeBMATHBALNA KoCTelt. Dojee TOTO, CUHTAETOH, 9TO OFHOI us
TPUIHH, TOPMOSUBIINX (HOJOTHYECKHH IPOTpPece HEROTOPHX TPYIOI II08-
‘BOHOUHEIX MUBOTHMX OBLI CKeJeT, ABIABNIMIACA ,,TAMEIEM GpeMeHeM AL
‘OPI‘aHIvI.':’Mua” (Pomep, 1937). IMo aT0My IOROSTY MOMRHO TONBKO 3aMETHTE
ITC ONHOU M3 IPHYNH YBeIHIeHUA OTHOCHTENLHOTO BeCa CHeiers OHIIo yBez
JHSHIE MACCH KOCTHOrO MOBra, KOTOPAsA Y HEKOTOPEIX IpeJcTaBHTeNelt
MISROMHUTAIONHX COCTABAACT 0K00 6—79, Beca Teda, a IO OTHOUIEHHI0 K
BECY r(;‘amoro cxesera goctaraer 40--45%, Beca crenera.
S ToGAE TRk Gommi, BT S o 0 KEMOL
TPEHANX OPTAHOE, MOHO DACCMATDMES AuLOT0 OXpONROR
oo opranos, p PUBATL KaK AO0KAaBATENLCTRO OI'POMHOTO
o RoT BHAYGHMA BIOT0 CTPYKTYPHOTO 06pasoBaHUf B OpraHH3Me
BOHOYHBIX JKUBOTHSHIX. DBHOJIOIMYeCKOe BSHAUEHIIE KOCTHOTO
MOSra LONIEPRUBAET W TO OOCTOATENBCTEO, YTO DTC CaMas BMOPHONANLHAA
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THAHD OPTAHH3MAE, COXPAHAWILAA BTOT aMOpPHOHABHHE XapaKTep B TETSHUE
Beell MISHII OPTAHMBMA, NONEPIKMBACT TeM CAMEIM €T0 BaIaronoIyIue,

OcuopnEn HaKTOPOM; BHBBABIIAM K-3KUBHM KOCTHLLSE MOBT, Mbl CHHTAEM
cHuE TPABMTANME. JIOKAa3aTENHCTBO CHPARSUIMBOCTH  HTOTO TIOJIOHEHMA
ME yCMaTpusaeM B TOM, UTO BIEDPBHC KOCTHHEN - MOBT DOsABHICA Y
IIePBEX BHIXOJIEB HA CYNIy — XBOCTATEHX amubuii. JanpHeitman sBOMONIA
HaBEMHEX I[0SBOHOYHEIX REBOTHHIX OLia CBABAHA ¢ BHPAOOTHOM IpPUCIIO-
cobeHuil, HATpaBIeHHHLX HA [peofjoNenie CHJ FPAaBUTAIAL. OpauM U3
panbosiee CYLECTBOHHBX MEXQHABMOB, O0YCIOBAMBAIOMMX BOSMOIRHOCTE
PeOoNEHNA CHJI TPABUTALMM, ¢ HAWCH TOURM 3PEHNd, ABIACTCA HOCTHEIH
mo8r, nGo "em GoJee ARTHBHO ¥ MOJBHIRHO FUBOTHOE, TEM fospne OTHOCH-
roIbHEHL BEC CHETeTa; 4 TEM CAMEIM . I KOCTHOTO. MosTa. Brcommit oTHOCH-
reaLHEdl BEC KOCTHOTO MO3T& B OPraHUBMe BHCUIMX NMOBBOHOYHEIX RUBOTHLIX
ABJAETCA TEM HENPEMEHHHIM YCJI0BHeM, 0JIarogapA KOTOPOMY B OpPTAHMIME
pripalarsBaerca (OABLIOE KOIMYECTBO reMOTIO0NHA, JOCTABJAOIIETO
[OCTATOYHOE KOJIUYECTBO KUCIOPOAA, noTpebHOCTE B KOTOPOM DPEBKO BOS-
pocia B ¢BHBM ¢ HEOOXONUMOCTHIO IPEOTONEHHA B RABEMHLIX YCHOBMAX
CYABLHO BOBPOCIIMX CHII I'PABHTAIUM IO CPABHEHHIO O BOJHLIMM YCIOBAAME,
T7ie OPTAHNBM HAXOMUTCs IOYTH BO BBBEINEHRHOM COCTOAHMIL.

OjHaKo, KOCTHEH MOBT He ABIAETCSH eUHCTBEHIEIM OUATOM CUHTE3A
reMornobuEa. V HaseMHHX TOBBOHOYHMIX JKEBOTHHX, 0COGEHHO Y BHCIINX
npegeTaBuTeaeil — MWL M MIEKOTHTAIIE, TONYHNT MOLHOE pAasBUTHE
BTOPOIl 04YaT CUHTE32 reMoOTHOGUHA B BHAE TIANKOR H IONEpPETHO-TI0JI0CATOR
MyCKYNATyps. Y OTHeNBHBIX THPefcraBuresei fecmo3soHOYHHY, PO,
penTHIN, HEKOTOPHIe MENIEUHEE KOMINIEKCE TAKMe COACPIRAT MelmreTH B
TeMOTIO6MH, ONHAKO.Y HTUN H MIGKONNTAWINUX BCe MOIEPEIRO-II0JI0CATHe
M HEKOTOpHE TUIAjIKHe MBIUIFE CONSPIKAT MENUETHEIE reMorJIOOUH ¥ JULIB
R BHTE VCKIIOUEHWA Y M0 IOJBUKHHY JKUBOTHBIX HEKOTOPHIE MEICHUHL®
ROMILICKCHL He Ccofgepar TeMOTUIOOMH WIH CONePIKAT. €r0 B 0O4eHDb mamnoit
ROHIEHTPAaT(H. ' _

Mosmer GniTh HaGOIee MONHOTO PASBUTUA DTOT OHUAT CHHTEBA MBINIEd-
HOTO TeMOTHOGUMHA JOCTHTr Y BORHHX MIEKONWTAIINX, BRIIOUAMLIX
BHeIIHEe MHXAHHe HA IATCALHEN cpok. B dacTHOCTH ¥ NeAbLOUHOB KOHICH-
TpaIHA MHIIEYHOTO TeMOTJOOHHA B OTHENBLHEX MEIIEUHEIX KOMILTEKCAX
nocruraer ‘3600 mr-%, a y riomens 7000 mr-%,. Ecmau yuecrs ofmuit Bec
MYCKYRATYPH y OTHX TNpejicTaBuTesedf BOXHLIX MICKOLUUTAIONNX, cocra-
pmtonmmit  oxomo 40% Beca Tenmd o o0umee KOIMYECTBO MBUIEYHOTO
reMOTIO0UHA, COZEPMAIETOCA B STHX MHINLAX, TO OHABHBACTCA, HMI0 HA 4
JI0JII0 MHINIETHOTO TeMoraofmHa MPUXOAUTCH 0KOJIO0 [OJIOBUHEL 061er0 KOMHE- -
qecTBA TEMOTWOGHHOB, CHHTEBMDYeMBIX B 000HMX 09arax CHHTE3a4 TEMOTIO- |
6uEa. B 5TOM OTHOLWEHHE BOJIHEE MICKONNTAIMe MPeCTABIAIT WCKRII- z
YeHHe 10 CPABHEHMIO C OCTAJNBHEIMI UPENCTABNTENAME MIEROUMTAIOMUX, |
H60 ¥ OCTAJBHHX HABEMHHYX MICKONUTAKIINY HA AOJI0 MBIUIETHOIO TeMo-
raoGuHa mpuxopyres He Oosee 20—25%, ofmero KOJAEIECTBA TeMOTI00ONHA. |

PR

TaxuM 06pasoM, BHICIINE TPENCTABUTENM IIOSBOHOYHHX RUBOTHELX |
0BagaIoT JOBOJLHO OOJBIINM KOJUYECTBOM reMoTIOOHHA B OpPTAHHBME, |
NpPEeBOCXOAf B HTOM OTHOIIGHHH pub Gosee wem B 5--6 pas (rabmama 1). |
Ecau yuecTs 0600eHHOCTH TeMOMHAMMKIY, KOTA8 OKCHICHANNS remoraoGHa
B Opramax adpallid B TEUeHHE OJHOE MUNYTH OCYI(ECTBIAAGTCH HeCKONBKO
pas (3 pasa y YenoBeKa M JOMAMML, 12 pas y Mpimm), TO B B BTOM CIyIa¢

| IATAKINX
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pHENIHee JIHIXaHne MOMKeT BHKIIOYAThCA He Dosee, yem Ha 1 —2 Munyrer. Bro
03HATAELT, YTO HEEMOTPA Ha YCHJIEHHE AEATEJBHOCTH 04YaroB CHHTeRa TeMO-
r.uoﬁpma, OpraHoB appaluu U reMOJUuHAMHEKHN, OpPTraHUsM BHICIINX ITO2BOHOY-

: HEX SRABOTHBIX M UEJ0BERA DGJI&,I[B.BT BECEMa MAJBIMI pe3epBaMU KHUCI0poIa

HegroTopoe UCKIANYIEHUE B 9T0M IIIaHe MPEJCTABIANT JHIIL BOZHEE MICKO-
MHUTAIONEAE I ITHIE, ¥ KOTOPHX BHKII0YEHNe BHEIUHEr0 L XAHA H3Mep AeTCs
MUHYTAMH WM AOCATHAMM MUHYT.

' " Tlo nammy nabmopenuam, nearsdun-Genodoura Ha Gepery mosker mepe-
HOCETH BEIKIIOYEHNE BHENIHETO AeLXaHmg He 0ojee ABYX MUHYT, a Aeabmu-
adanuma He Goaee veTHpex MunRyT. Ilo MCTEYCHHN 9TOTO CPOKA HAYHHAGTCA
gechMa OyPHAA PEAKITUA, CONPOBOMEKAAEMAs PBOTOM 1 o6mEM Boaﬁymnenﬁem,

‘qgrQ CBHAETEILCTBYET 0 ABHO HeﬁJIaI‘OHPHHTHOM OTHOIICHNTH 3THUX HHBOTHBIX

% foJee AMUTEIBHOMY BHIKJIIOUEHHMI0 BHeNiHEro Jinixamufa. BosmomHo B BOje
9fH AUBOTHEIE CIIOCOOHE BEIKINYATH BHELIHEE NRXAHNC HA HECKOILKO 0olee
AANTeTbHBIE CPOK, HO B 1{eI0M pedb MOMeT MATH JIMIIs O HeCKOALKUX MUH -
rax (Hopsyer u Byaarosa, 1952). JlurepaTypHHe pauase 0 cporax Bmmnz:-

. 9eHMA BHEIIHETO NHXaHUA Ha QoAblIMe CPORHM IOPAAHA daca u Oojee, 0co-
H

HX A8HBIX ¢ MOEH
. 7

. ‘rOUHM BPOHUA, HeCKoMbKO npeysemnsenst (Hopmyes, 1964).

Tax uaw wHave, HO B UEIOM BCe MIEKONMMTAKINUEe M OTHUL ofaaawT
BeCHMA HEOOJNBIIMMM Pe3epBAME HKHCJIOPOJa, KOTOPEE He MOBBOJHIOT MM
BHKIIOYATH BHENINeE JILIXaHMe HA CPOKW, NpeBHmaumme 1-—2 mEHyrs.

IIpumMedaTedbusIM ABIACTCA TO OOCTOHTENHCTBO, UTO HA BCEX BTAIAX
BOJIOLMH PKMBOTHOTO MHpaA OIATOTOIYYMEe OPTAHMSMA 00eCIECUNBALOCH COd-

; AHHeM PEesepBOB BajHHEHMBX KOMIIOHEHTOB, TAKKX HAK MAPH, YINIeBOTH
y .

coaIu W ApyTHe, HeOGXOMUMEX NIA TOAAEPRAHUA HOPMAJLHOTO YPOBHA 06-

. MéHa BeleCTB. HGROTOPHG 13 HYTHX PE3ePBHHX BelleCTB HAKAILIMBAIOTCA

g(-)ﬁo.nbmnx Ro.nnqec-rna}g. B wacrHooTH, SRUPEH ¥ HEKOTOPHIX BUJIOB KUBOTHHX
cranusor 0k0a0 30,0%-Beca Tesa, KAk 9TO MMEET MeCTO Y pejcTanuTemeit

- TPYANE 3MMHECHANMX JKHBOTHHX, HAIPUMED, ¥ CYPHOB, HaKaHyHE 3aje-

FaHuA B CHAYKY, KOTOpad qaured oT 6 fio 9 mecAles, 0c0GeHHO 10 KacaeTcs

. CYPHOB TYHADPH W IaMHPCHOIO CYpHa, WA MOPCHKHX MJIEHOITHTAKMIX, N

K ; it
OTOPLIX IOOKOHHBIN GJIOﬁ sHUpa BHIOJHAST I TEPMOPETYVIATOPHY IO

. pyHEDHIO.

ITapagokcampHOCTE ]
TMOJMOAEHNA COCTOUT '
ol L AMORCAILHOCTE OMT B TOM, 9T0 KHCJOPON — STOT
o _ , abcomioTHo HEoOXOMEMHN ANA HOPMANLHOH IREBHE-

eJdbHOCTH, (€3 KOTOPOTO OpPraHusM MOMeT O0XONHTLCH duny—nae‘
MUHYTH, — H¢ WMEeT PesepBROB B OpranHsMe, '

Hpnpoua, [0 HEeIOHATHHM IOPHYHUHAM, VKIOHANACH OT COIRAHHMA BHA-

|
; TUTONBHEX Pe3epBOB KMCIOPOAA Ha IPOTAKEHUH ITOYTH Beell METOpmE pas-

Bl )
TUA TO0BBOHOYHHX (HUBOTHHX. Ilo-BHamMOMY, uMeancs Bechma (yHIAMeH-

| Ta
{ TAIBHBE IPUYNHEL, KOTOPHE Ha BCeX pTAmax (MIOIeHe3d MOSBOHOYHEIX FH-

B
HI?IZI;II‘;IX MENIaay CO3JaHHIG BHAYMTCILHBIX pesepBOB HHCHDPOIL& B opra-
SHHBOTHEIX, 238 HCHJIANYeHHEM HeboABIIoIH IPYLHIIBL BONHBIX MJIEKO-

HBHBHZEE&;IIOJ;(;H;HH OHOXMMHEM }O CUX nop He pamu oGBACHEHMS HTOMY
Voo 1 0 an WYUBATHCD UL TPOCTOH KoHCTaTammedl sToro gakra.
cpodma (1057 H]’gTL MHEHIME OHOTO U8 RpyUHeAmy ¢uanomoros. Ix. Bap-
o ma AL937), TOPIA 110 9TOMY IOBORXY Hmcax: ,, Vs Bemecrs, HeoGxoma~

COXPAHEHU JRUBHE ¥ JEATENIBHOCTH, NOKANYH, Hanbonee BamBEEIM
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ABILACTCA KUCIOPOH. YAHBHTENBHO, YT OPTAHUBM WMEST TAR MAJ0 BATIACOB. |
©TOTH HEOGXOMMMOTO bieMeHTa. BosbLIe: TOr0, MO MEPEe Nepexofd kK Gosee !
BEICOKO OPraRWBOBAHENIM (OpMAM RIBHH BCE YBEJNWUMBASTCHA BABICHMOCTh
OPTAHUBMA OT HENOCPE/ICTBEHHOTO CHAGMEHMA KICAOPOIOM: AHABPOOH MOTYT
sRpTh  Ge3  KHCJIOpORA BCERAa, JATYDIRM — IHH, YeIOBER — MHUHYTH .

CropHEM ABIAGTCHA TAKIKE YIBOPH/IEHNS Bynmen6poxa (1939) o rom,
W10 ,,MHTEHCHBHOCTD JIBIXAHIA TEM BHINC, TeM foJee BHCOKOS MOJOMEHNE 3a-
HUMAeT RUBOTHOE B gurorernese’’, W60 MHTEHCHBHOCTD JIEIXAHUA HIETOK Teya
OMRUAOTEPMHEHX ¥ FOMOHOTEPMHEIX sRUBOTHEIX IIpH .CPABHUMBIX YOJIOBHAX
onasanach ommuaxosoit (Kopmyes, 1949). 910 0OCTOATEIBCTEO CBUETOND-
CTByeT 0 TOM, YT0 BCe MEOTO00pasme CTPYKTypHEX 06pasosannii, obecme-
GEBAKOUHX OPTAHABM KHCIOPOMOM, ZOCTUTAET eAMHCTBEHHON [eJn — coXpa- *
HUTH YPOBEHD OKMCHUTENBHHX IPOLECCOB B HASTRAX M THAHAX Teda Ha |

i e

TpesneM YpoBHE, XapanTepHOM OId NpefrOoB BTUX FRUBOTHBLX. EJ];IIHGTBGH- EE{OP}RYE'B M. A., BYJZATOBA H. H

HO# OTOBOPKOM 3716CH MOMET fHTE AHIOB TA, YTO UPH TOABAEHNH romoiio-
TepMIA STOT YPOBEHD IOBEIIAETCH, & TEM, opHAaRo, YT00K B PAAY ToMoio
TEPMHEIX YHe COXPAHATHCA Oes meMeHeHuit. -

" Ilo mameMy MHGHUI B HACTOSINEe BPEMA MMESTCH BOSMOMHOCTE HATE { ROMEP A, TII.,

ofibscEenue BTON 0COGEHHOCTH SRMBOTHHIX OPTaHMaMOB. OTa BOBMOIRHOCTD
HOABMIACH B CRASN ¢ 0GOCHOBAHNEM TIONOMEHHA O TOM, IT0 LIS OpraHinaMa

uMeeT JREBHEHHOBAMHOE 3HAUEHNE HE TOJILHO XUMIIecKUH co¢TaB BOBAYXA, g

110 11 ero EBMIECKOE COCTOsHNe. BiepBHe ATO rro cnedako mpod. A, J. Hu-|
mencxuM B cepermue 20-x TofoB HAUIErod BEKA.

Quuzoft u3 BaskHeMmMX 0cOGeHHOCTEH BTOTO (UBMIECKOTO COCTOTHU |
BOBEYXa MBJIAETCH ONPEfeNeHHaA HACHIIEHHOCTL  Ero DIERTPUYECKIMMU |
sapAiaME, BCJECTEHE YeT0 MOJERYJIH RUCIOPOJA NepexopAT B WOHESH- |
POBAHHO®  COCTOFHIS. Bruio  moxasano (Gmmepcwmit, 1960), 4ro ecau B
BOBJlyXe HeT MOHWBHPOBAHHOIO KHCIOpOAa, TO BCe HOJOUGITHEE RHBOTHEE
I0BONBHO GHicTpO HOrMBaxT. OTH MCCTSNOBAHUA A. JI. YumeBcroT0, TPO-;
TMBAIOT GBET HA NPUYMHH, 00YCIOBUEBINNE OTCYTCTBUE B OPIAHUSME RUBOT- |
HHX SHAYATEILHEX Pes3epBOB KHCIOPONA. ok

Tles0 B TOM, IT0 MOHMBUPOBANHEIH KUCLOPO CYMECCTEYET OUeHb HeIpo-!
JOTERATEAEHOS BPEM, HOPALKA HeCHONBRUX MIHYT, MOCIS HOT0 sapAx Te-
pfETCS W RHCGIODO]l HPeBpamaercs B HOAKTHBIYI0 dopmy. Umenno o aroft
npuumHe, KaK HAM Kausercs, OPTaHusM MHBOTHOTO JUIIIEH BOBMOHSHOCTH
HAMETh CHOTHRO-HEOYIE CYIIeCTBEHHEE 3AlACH WOHNSHPOBAHIOTO KUGHOPOIA
oTpunaTennHON HONAPHOCTH. MONERYIED e RUCIOPOAA, HE uMewnIue 0TPH-

MATeNBHOTO BICKTPUYECKOTO 3apANa, HAK IOKAZAIN omsTit A. JI. Ymmes-!

€KOTO, HOG B COCTOAHWE IO/JIepHAUBATE HOPMANLIYIO  SRMBHONEATEIIBHOCT |
OpTaHI3MA FRUBOTHEIX. ' ‘

OrpunaTensHO 3apsKeHHEN HOH KUCIOPOAA, obmajias AeBITRI0 DJIEH-
rpoHamMu, HanomuHAeT Grop. Kpome TOro, npu HOHMSAILIN KECJOPORA MBMe-
HAOTOS CIIMH ero Aapa. lo-BguMoMy, 9TH TOHYAHUIEE {usHuecKe ABICHHA,
NPOMCXONAMME HA BIEKTPOHHOM H FALEPHOM YPOBHE, ATPAlT PemanIyo
POILH B BBOJIIOLMN JRUBOTHOTO MUPA, B PEBYIIBTATE HETO naze y BHCIHX TIpej:
eTapITeNTel NO3BOTOTHEX HUBOTHAIX HET BHATATEIBHEIX PE3CPBOB KICIOPOJA:

CaMa 10 cefe mpofaema TOIAyIeHusa KUCJIOPOLA 1 ero pesepBHpOBAHAA
He MOTJIa IPeNCTaBUTh B TPOIECCe BBOJIONMM FRABOTHELX BHAYNTENLHEX
TpyamocTeit, OJHAKO HAROMIEHNE MAJ0 AIWTHBHOTO KUCIOPORA, BHANMO;

: BAPHPODT JIMH—:., Ocroerbie uepmut a,

%HoP?RVEE IL. A., l'emozsobun. Cpaenumeavran Guosumus u Pusuoscsus, Vsm-no

REBCRH

7 7 CYHRINA IHXAHNA T03BOHOUHEIX MEBOTHHX

'

me pemano TpoONeMSl COINAHNN pesepBOB '
4 KHCHOPOAA, BCIEHACTBHE
OGIFFQ.B._ITIHG ATANTHEHEE MBMEHeHWA MOILIH [0 JHHNN pes,Roﬁ HIJ;TGHOH@I‘;SEPO
Fianin’ I[BHTBJILHOCTH OpTaHOB aapaunn H I‘BMOI[HH&MHHH, 4Tg HAIMIO CBOE Ha;'

Gojee COBEPIICHHO® BEIDAIKEHME Y BHICII
X IpegcTaBHT
JHUBOTHHE — OTHIT ¥ MIERONHTAIONNX. poR breh HOBBOHOTHEIX
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- HEROTOPLIE JTAHHBIE o
;}SJIEHTPOSHIIE(DAJIOFPA(DI/IIIE'CHOI‘O NCCIETOBARNUA
YC.]IOBHQ-PE(DJ'IERTO!PHOH HEATEJIBHOCTH *

| | B. U. KOTJIAP

CuuxpOHUBMPOBAHBAST AKTHRHOCTS U €€ CBHEL ¢ YeH0BHO-peduerTopHoit

CATEABHOCTLIO ABIIIACH UPEAMETOM METANLHOTO H CHOTEMATHYECKOTH may-
i wemnn B uaboparopum M. H. Jlusamoma (M. H. Jueamos, T. A. Kopo-
1asropa, I'. M. Openkens, 1951; U, H. Kunmer, 1955; M. H. JmBanos,
;1962 1 np.). DTHME MecaENOBAHMAMM IOKABaHO, YT0 BHPaOOTHA VCIOBHOTO

1 06OPOHUTEABHOTO pedierca y KPOIMKOB CONPOBORIAGTCA NOABICHUEM B
SIAEKTPOXOPTHROIPAMMAX DaBIMUHEIX 00acrell CHHXpOHMBUPOBANHOH pur-
f MEKH ¢ '9acroTol  4—7 monjcen. Orueranso BEHICTYIAA B KOPHOBHX amna-
NMUBRTOPHEIX B0HAX, COOTBETCTRYIOMINX COYETAOMEDM CpaBlpameHnAM, B
i PaHHNIE MEPHOJ| 3aMEIRATEIBHOTO- IIpoIecca, eme 0 MOHABIeHNA Nephdepm-
[IGCKNX OTBETOB, MSOCUHXDOHHBIE KOTeGaHMA NpPM YEpeneRud ‘pedierea
ocitaleBaioT MM arke TOAHOCTRIO Hedesalor, B Ipongcee yrameRnsa pequrerca
CHHXPOHUSMPOBAHHAA aKTUBHOCTD BHOBb NOABAATCH. 1la ‘OCHOBEHUY HTHX
srenepumentos M. H. Jlusamor mpmmen ® EBIBONY, UT0 CHHXDOHH3HEPO-
BAHHNE KOMCOAHAA ABIAIOTCH OTPAMCHHOM IPONECCOB, CEABAHHHIX ¢ HPpa-
jumanmedl Kax pasApAIKUTENBHOTO, TAR W TOPMOBHOLO IpOLeCCos. :
Hpn nosropenuy 9Tux oUHKTOR HaMu GBI TOTTYYEHEl CXO/IHEE PEBYab-
TATH — MEHAY CHHXPOHWSHPOBAHHON ARTHBHOCTLIO, perucrpupyemoit ot
{BATILIOUHON ROPH, PETURYIAPHON POPMATINT CpPeHETo M03ra 1 PeTHRYIAp-
FIOTO AIpa Tanamyca, (HKCHPOBAHHOTO B CTAHKe KPONMKA, I IBITATEITE-
j1BIMI OTBETAME TAM:Ke He OTMEUAI0CH TeTKOH KOppe :
B nanemeiimem ¢ momompio meTommiu PErucTpamuu GHOTOKOB ¥ CBO-
nepeasuraomuxea rpomuros {Koraap, 1963) 6suro ormevemo TMOABIE~-

FIIE - B HISKTPHYECKON AaRTHBHOCTH psama CTPYKTYP TOJOBHOTO MO3Ta
CUHXPOHUBNPOBAHEBIX KoJeGamuit Goabmolt 9acroTs

AN,
4
iGomHo

(8—10 B cer.), Touro
COOTBETCTBOBABIIAX YCNOBHOMY IIHIIEBOMY LOBEICHIIO (. T. Bopouun n
B. U. Homnap, 1962). Tlocme ofpasosapua yenorzoTo

pedaerca kampomy
{HIeR00HBATEIbHOMY [BHREEHIO OpeIeCTBOBAN BCUHIOKA TAKUX KO-
nebamnti. Ecum & orBer ma curmau CHHXDOHHIHPOBAHHAA AKTHBHOOTE OTCYT-
OTBOBANA, YCAOBHBIE OTBET He TIPOABIATICH. Crmxponmsuposannas axtus-

* Pabora 6rima npencraBmena na I cecomit mo GUBMOLOIHI MUBOTHEX (Haym, 25—38
Mag 1965 1.), o .

REV. ROUB, BIOL, — ZOOLOGIE, TOME 11, NO 4, p. 275280, BUCAREST, 1066
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216 - " TocrogEHoe NOABISHNE CHHXPOHHSHPOBAHHON aKTHBEOCTH ¢ 4acTOTOH
i 8— 10 Koxt/cer OGHAPYREBATA IOCTOAHHYIO0 CBAIL © YCIOB- g 44 moajcex IPH YCIOBHOW peanmuu TpeGoBas0 BHACHEHHA YCIOBHH, OT
HOCTH € 9ACTOTOX HAX ero MPOABJIERHA I He HCU63aa IIpH 0oaB- . KOTOPHX B3ABHCUT €€ MofABIeHue. B mamux npemnux padorax (JI. T. Bopo-
HMM pediexcoM Ha BOG?? %T%JIO 0) - yue u B. V. Horaap, 1962, 1963) Grumo moxasano, aro nosemenne ykasan-
meM umese codeTaHUS (7 . OTMETAIINCE TIPHgBHPAlOTRe YCIOB- | yopg HOT' MEAWKATOPA HE CBA3AHO B OT/ENBHOCTH ¢ MOAAILHOCTHI0 YCAOBHOTO
AHAIOTHIHL BBP-HQMGHEHJI’TIIH T. Bopoun u B. M. Horusp, 1963)." cprmasa, BULOM TONKDEINIEHHA N XAPAKTEPOM BEIIQIHIEMOTO [IBVMKEHIA.
woro usGerareanmoro peduerca (Jl. o qa};x CHHXPOHMINPOBAHHAS AKTHB-. Momno OHUIO 1I0MAraTh, 9Yr0 CHHXPOHMBHPOBAHHAA pPUTMIKA OTPasRaer
Xaparrepuo, 9T¢ B OTJIBJIBHLH;Hag IBHTaTeNEHOHE 06aacTH ROPEL, TAe' rpojpKO ABHPATElBHYI0 AKTHBHOCT MRUBOTHOTO, TAK KAK OHA BCETA Ipel-
HOCTh PErACTPHPOBAIACE B TEX sza OTMEUATACH JIHIIb OLCTPAA HESKO-. ecToBA’A [(BUMKEEAI0 IPH YCINOBHON M OpHEHTHPOBOTHO-HCGIEEOBATENb-
xo o6pasoBaHus YCJAOBHOTO Peﬁmﬁ ONEHIe TOCHYRUI0 MOROAOM AIIA UBY- ¢xoit eATeNBHOCTH. HooroMy 651 TpoBeeHE UCCITCTOBAHTA DIEKTPHIECKOI
aMUTHTYOHAHA AKTHBHOCTE. Jro Habx I; neRTpOBHHeCﬁaﬂorpaq’qucmm KOM-' gprHBHOCTH MPE 000pOHUTENBHOM HemsbeTaTe nHoM pefguieKce, 1.6. B CHTYa-
yeHAA NORAMABALWE PasIMUHBIX @OPMB Kope 6oMHLIINX ToAyIapi. BHACHI-: pym, ®orja 8a YCNOBHHM CHTHANOM O0BABATENHHO CHEJOBAI0 IOHABAEMOE
[MOHEHT OPHEHTUPOBOYHOTD pedaerca . OEBJHGTGH B BIrle 3 OCHOBHEIX POPM: Ha MeTAJIINYECKYIO' POIETRY HHA HaMepsl bieKTpofoieBoe MOMKpeILienze,
J0¢h, uro 2D -peariud npo6yﬁ;%%fzﬂﬁnpmqu WX JIORQIMBAIMA SHATATENbHO, yafemars KOTOPOTO MRUBOTHOE HE MOTMO. B 5ToM ciyuae CHHXpOHNZHPO-
(T'. Anocroa 1 b. . Koranp, ).fag;eﬂ Vifl OPUEHTIPOROIHOTO peduierca.; pappmasd aKTHBHOCTh TAKKE BCEIAA PETUCTPHPOBANACE HA YCIOBHEI CHTHAT,
waMeHAIach B X0/e xponmqecn%ro 3;H KODH [eCAHXPOHUBNPOBAHAAS AKTHB- . xoTs JBHTATENbHAA PEAKUNA OTCYTCTBORANA. [\ HHamMnKa 06pasoBanms TaKolh
HaﬂP“MEPaBTEMGHHO-HOGHOﬂO HZCaHHmEM KoseGanMAMY, 8 B BATEUIOYHO- youoBHOH CBASH HAXOAUNA cBoe orpamenue B DDI' ¢roab Ke OTYETIHEO,
HOCTH CMEHAJNACD GHHXI;(OI;I:;?;;%I%DB&HHM pUIMAEA CTAHOBUIIACH MEMES, KAK IpyM NHCTPYMEHTANBHEIX yCIOBHHIX pediiexcax.
BHCOUHON ouﬁ.nacfm ;ﬁiﬁ;ummy, fHLT0 CAENCTRHEM MBMEHEHHS YPOBHM, Ecrecrpenno, 9r0 810l cepueit ONETOB He MOT GHITH permeN BOMPOC
BEIPKCHION, qm%m yeMEIX 0BTACTAX. : ' 0 pOJIH OBWPATENHHOTO HOMIOHEHTR B TeHeRe CHMHXPOHHBMPOBAHHOIO PHTMA
BoaOymueRnA B HECACL [eHEEG TIOBEEHM JKMBOTHOTO C CODYTCTBYI- o yaeroroit 8—11 Koa/jcex, mockoabKy He HersOUaTOCH HapAMeHNe MyCKY-
TimarenpHoe COMNOCTAD JBHOCTHIO TOBROIMIN0 OTMETATH BO BPEMS 6oap- garypw, n noasuenne HP-namencnuit MOTIO GHITH CJIE[CTEUEM VOHISHHOTO
el eMy DIEKTPHYECKOH aRT runa D9T-aRTUBHOCTH, KAMOMY M3 KOTOPHX; adipeperTHOTO MPUTOKA TPENPUONEHTHBHON HMIYJILCAIMHE OT COMATHYECHONH
¢TBOBaHHS TPH OCHOBHLIE OBGJIEHI’If‘{ (JI. B. Kamomustiia b. U. Koraap, yyexymarypsi. Hoaromy 6smta TPOBEJIEHA CePUA OIIKTOB Ha 00e3IBUIKeHHEX
COOTBETCTHOBAIL ,,CBOM  BIL I ™M — HeperyjApHste KoaehaHus C 9acTOTON pyGoRypapHAOM MUBOTHHX, ¥ KOTOPHX OpeABapuTeIsH0 OB BHpaboTan
1965). Tom 1 SSI‘-aKTHBHOGOPO » GoppeTBYHOMeM, HO IOBEEHICCHN Ged: yemopurIlt HemaGeraTemsHp o6oponutenpueit peduerc. Onasamzoch, uro
4—5 r, orMedanca y EHBOT'III‘HH 1] — cUEXpOHHMBUPOBAHHAS PHIMUKA & x B T9RHX YCHOBUAX CUTHAJBHGIL Pa3ApaMUTeNs TaKiHe pPeryaapHe . BRISLI-
NeATeIEHOM CDGTOHHHI'I-"ﬁ 170 CONPOBOKIAI IBITATENLHES PEARIMY FABOT| paer yyawenue CHHXPOHMBMPOBamHON purvmem (ma 1,5—2 wox/oen), Ham
aagroroji 6--8 KOI/Cek Q0BT L a Tgnme peaRIH BHIMAHIA, HACTOPOMCHAAL v oBoGoNHO NEpeBUTAINXCA JKUBOTHBIX, XOTA 66 YACTOTA HE IPEeRHIIACT
HOTO B BHE [I0BOPOTA 'PDJIOBL};HaH' pHTMnRa ¢ wacroroit 8—I11 Rodfcer) 89 xom/cer. CrenopaTensHo, OTMeUAEMOE IpY JIefCTBUA YCAOBHOTO CHTHAIA
Tpu 111 .— GHHfPOH“?’HPOB;HOOﬁp QSHEIX LeJeHATPABIEHHEX AEHCTBHAL yuamenye cHHXPOHUSAPOBAHHON AKTHBHOCTH He SBIAETCH CASICTBHEM JIIIID
pBPHGTPHPYIOH“;‘;I;fMgI? Hng)ﬂ OPHEHTHpoﬁquO-nccnenﬂaa'reabcnoﬂ REATSN:: IBUraTeNbHON PeaRIUN KpOTHKA.
HMBOTHBIX, 1 ‘

f
oMy |
e i K B OGO enoTa0n Taxume 09pes i Cmeremarugecroe wmcenefoBanume uoMeHeHmi SIEHTPAIECKOH anTHB-
O ey Tuny o qecHOl AKTUBHOCTH COOTBETCTBOBAI onpepeneHsb;
eKRTpU ‘
RARAOMY THILY 21

DOT-aKTMBHOCTH OTII HOCTH B KOpe M CTPyRrypax maumOuwdecrold cumeremsi B mponecce ofpazo-
uabop MOBEEHICCRIX pearnuii. Buemennse dopmnt -a

i xaparTepmeraie) BAHUA B YKDEIUICHIA DASHOPOAHMX Pe(iIeHCOE BHIABAIO KOHIEHTDAINMIO
7eH APYT OT APYTA, TAABHEIM 06pasoM, K0 WX HACTOTHOL Xap mefme o
ﬁlg OGHOBAUEN DTUX HAGIOJeHui GHIT0 BHCKAZAHO MPEATONO , am

CUHXPDOHMSMPOBAHION = AKTHBHOCTH B DPABMMYHHX HAAPaX TI'WIOTAIAMYyca
OTIEITH a
ff aRTHBHOCTH OTPamaeT ypoBeHb BOBﬁYmHeHm}*lngaﬁomGeOBn;fCTio OJ(I:H rgi; B.Hfag;;:c;mn;, 190%50). Igrpxgﬂggcmgmamnmoﬁ
Enpuiayyex gyl solt CHOTOMEL. O MOTEo EmCnepHM@HTamﬁ;'Pe(I?JIencoB OTMEIIE ™ POHUT 0r0  yCIOBHOro
P P oRapi et eaua (ApMAROIOTHYECHY] Ha CHEAYIoMman NUHAMIKA NIMeHeHHH 2IeKTpUIecKOl
Hok OB O o e o 036 p?HJIBHHH B rojop CHTUBHOCTH M'MIOTAJAMUYECKUX #fep. B cragnu remepamusanum yeaoBHSL
b B -
'HPeHaPaTOBa Hommomio ﬂOBHmamgléTmeiggng IEOCTHI?;JIDCB BBE&AEHITEY UTHAJX MHIe00RBATENLHOTO pedIeRca BHSHBAN MOABICHHE CHIXDOHT-
HIIEHUE YPOBHA BO _
pom mosre. I[loBeIme
JeramMmHA, OTHOCHINErOCA X RIACCY appeHeprid

SUPOBAHHOM AKTUBHOCTH B SJIBKTPOTPAMMAX JATEDAILHOTO H BEHT v~
eckux semecte. Ilom ery porp D on
UpOUGXH;
BOMAHACM YCHJHBAJACH [BUTaTeNbLHad QRTHBHOCTE JHUBOTHOTO H 1P

JAIBHOIO ANep rHNOTAlaMyca; Io Mepe YHPeIJeHUR CBAZW CHUHXPOHWUBHPO-
f n o 9—11 xonjcer. B ormi D AHHAR AKTUBHOCTH KOHIEHTPHPOBATACH, PMABHEM 00pA3oM, B JATEPAb-
JUIL0 YHAIIeHEe CHHXPOHMBMPOBAHHON pHTMchai:Ta-aMHHBBIfIHa npmBO ﬁO.M mﬁ[oTanamyce m ucuesana, anbo ocaabeBasa B BeBTPOMeNHAILHOM
T O oy 70" oo daOTOTH WTMAYECKON ARTHBHOCTH OL“.X'JIE:;' pu BHpaGoTKe oﬁoponn'realbnor‘q nzberaTelbHOr0 pediierca CHH-
B TIOCHEAOBATEBHOMY YPOHEHHIO ‘{aGEOTH /PeH Oy OUITEL ABYIACE [0 -}'%;mlajn HBHé)OBaHHaH ARTHBHOCTS CHOBA NOABJANACH B 0Boux mjpax. Yrpen-
e L1 oy mero o1 S o o 8 cﬂnt;nm apaMoH 3aBmch0'cT13HOCff OLOPOHMTENBHOTO Peierca CONPOBOMNANOCH HANGOIbINeH BHpPAarHeH-
D eporot o aHpoomO 4T HOCTH, YPOBHEM BOBOY A 10 TAKON PUTMMKE B BENTPOMeJUANGHOM ffpe. B mocxemyomem 5T
MesREy 9acToToll CHHXPOBMSHPOBAHHON AHTHUB u, : ‘
HWA [ TOBEICHTCCKIME PEAKIIAMI FHITBOTHOTO. |

ORCIICPUMEHTE! GLITH PACIIMPEHE U YTOYHEHS! P N3y IeHNN 99l -usmenenwii,
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CONTYTCTBYIONNE 2-4IeHHOMY LeIHOMY numenobuBaTensHOMy  peduercy
(I.'T. Bopoumn, JI. B. Kamomubii H Y. H. Baxaposa, 1965). bruo
IOKABAHO0, YTO YCJIOBHENE CHTHAJ BHIBHBAET B HOpe U NATEPAIbHOM THIOTA-
JlaMyce W30CHHXPOHHEE KONEGAHMS ¢ 1acTOTON 9—10 moux/cer.

OBCYHIEHUE PE3VALTATOB

BrimnensaoaieHHEE pBByJIbTaTBI HAIIUX  DKCIEPHUMEHTOR, CBHETCHD- |
CTBYIOINNE O HaJIUYNT YeTHO BI)Ipa}HGI-IHOfI KOoppenAnHl HOoBeIeH!
].IIrIfI n QJIeHTpI/I‘-IeCROﬁ AKTHBHOCTH, TO3BOJHIN BLICKA3aTE MHEHH

BeHb BOSGYMYIGHAA B CIPYRTYPAX LEeHTPANbHOM HOPBHOM CHCTEMSEL HAXO[HT

CBOE OTpPAREHEE B YACTOTe PeruncIpupyeMon CHHXPOHHBUPOBAHHONE PUTMUKE,
JOHONHETEMHHEM FOHABATEIBCTBOM HTOH TOURM BPCHUA MOLYT CYHHATh

HANIA ONBTH 10 MCCIe0BAHUID xapanrepa GHOBMGHTPH‘IBGHOI‘:I ARTUBHOCTHI:

B HpOIECCEe ,,MPUBHKAHAA’' R IORTOPAIOIIEMYCA CTUMFIY. B nauame He2HA-
KOMEIH CHTHAN BHBEBAJ TIOABJIEHME BCIEIIKY CHEXPOHUBHPOBAHHON ARTHB-
rocrn ¢ acroroit 9—11 roujcer. ITo Mepe 0BHAKOMIEHUA MUBOTHOTC C pas-
JPAFRHTEIEM I0CITSA0BATEIBHO PETUCTPHPYeTCA A9T-axTuRATIUA B BUAe CHH-
LPOHUBUPOBAHHOW PUTMUKHA C wacroTolt 7—8 u 5h—6 monfcex. lipu momHOM
TPUBMKAHIE PABKPArRUTENb TePALT cTocoGHOETh KAK-TM00 MEHATH HEXOJ-
HYH OWODAEKTPHUOCKYH AKTHBHOCTS. AuaJorraIEe NSMeHeHHA OTMeYeHE
HaM¥ NpH Jramiefdnn YCAOBHOTO peduenca. Vike P MepPBHX [ECATH Ipe-
IEABNEHIAX HETOARpPeIIAeMOT0 CHTHANA, BTeX CIydanX, ROT7la YCAOBHAL

POARIIA OTCYTCTBYET, YaCTOTA, CHHXPOHMBMPOBAHHOH ARTHBHOCTY YPEHRALTCA L

PasapamuTeas BEBHBAST JWMb PEAKINI0 Tina ,,BHUMaHHe’’, COIPOBOYE-
AAOUIYIOCA CUHXPOHHSHPOBAHHON AXTUBHOCTEIO 5—7 Koafcer, T.e. HHTEH:
CMBHOCTD  PEAKINN AKTHBAIUN TOCTENEHHO CHILKAETCHA. B mauectBe M-
THCTPALUM PASBUBAEMOT0 TOJOMEHNA MOTYT CRY/RUTE HATIL OILIVEL, IpoEe:
senmEe commeerso ¢ I'.  Amocromom u @. Hepo mo unaydenuo 99T KapTUHE
mpu puddepeHIUpOBAHMN BBYROBBIX CUTHAJOB. Yem Gomsme pudiepernm;
pyeMiTii CHTHAJ OTJIHYAICH OT YCIOBHOTO, TeM MEHLIIE fHLIa YACTOTA CHH!
XpOHMBMPOBAHHOI anTHBHOCTH . BEefenne aIpeHOINTHIA -AMEHABIHA 1l XOJIH:

HOIUTHEA-CKROIOJAMUHA TAKE NPHBORHAIO K II0CAEXOBATEIIBHOMY CHWHREHIK] -
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1
i 11 moa/cer. JasbHeliliee YOHIEHHE BIEKTPOPASAPAYREHHA IPHBOAUIO X €6
. HapyLeBHo & 3aMerHe GecTpOil HUSKOAMITIHTYAHOM PHTMUKOM. -

: B cepasu ¢ TeM, 970 S9I-cupury, cONMyTCTRYINE COCTOAHNAM{INITeBAT,
0GOpOHITENBHAL H OPHEHTIPOBOUHO-MCCIC0BATENLCRAS HOMHHAHTA), TIPO-
TeRAIOIIEM TIPA JOCTATOUHO BEICOKOM YpPOBHE BOBOVHEHIA, 0TMEYalTCA B
B RPATKOBDEMEHHOM BCHEIIKY X UPU yCHOBHOM pedrerce DOBROIAIT pace
cMaTpnEaTh YCIOBHYK CBHBH B HPOLECCE €6 PEANNsalil KaK MpaMep A0MI-
‘HaHETHOTO COCTOAHMA B IeHTPAARHON HepDBHOI cHcTeMe, TOUHO OTpaHMYeH-

foro BO BPEMEHI HHTEDBAJIOE YCIOBHHIA pasipamuTeNh-HOAKDEILICHEE.

YECHUX Peak- ‘Hagwaue HajeHRHEHX S0 -UEINKATOPOR, CONPOBOMAAIIINX YCAOBHO-PedIer-

¢, 910 ypo-, TOPHYH FeATeBHOCTE, OTMEYEHO B B pAfe Apyrux pador. Cxoxnue peayabra-

. TH GBI MOMYYEHRl HA  KPONMKAX Sadowski B. m Longo V. (1962)
wpu BHpabOTRe IHIE00HBATEILHOrO YCIOBHOTO peduierca. ABIOPH OrTMe-
Ay LOABICHME cToiiroro J0I'-KoppendATa N0BeeHUA B BUJIe CAHXPORABUPO-
samgnoli arrEeOCTM 9—10 Kosjcer B runmmoxamme. Hepasno Pickenhain
a. Klingberg (1965) wnosyunim pammere, TOJHOCTHIO COBHAfAIOINEE
FrammMu. Y KPHIC Ha Kasmgoe IpPUMeHeHHe YCIOBHOFO cHIHalZa m3berareib-
H#oro* 0GOPOHUTEIBHOTO pediieKca PETHCTPHPOBAIACE KOPOTKAA BCIBINIKA
CHEXDOHUBMPOBAHHHKX HomeGammit ¢ wacrorolt mo 9—11 woxjcex. Eme
pausure Adey (1951) ofmapymumn y womer, o0yJeHHHX HAXONUTH IHILY B
T-o6pasHom JI&GHPHHTB, mepel KaRAEM HAUANBHGIM HONCKOBHM IBUAEHNEM
MOABJRCHNE CHHXPOHWIHPOBAHHON aKTHBHOCTH fompmeii wacToTH. TakEM
ofpasom, Hagesnse 9Ol -KoppeaATE ycaoBHO-peIeRTOPHOR ACATENBHOCTIE
TMOKABAHL HA PasHHX o0bexrax. OgHaro muTepuperanus »Trx JOI'-cxBUTOB
BeceMa BaTpyAmuTencHA. HeT HeoOXOmmMOCTH AOKABHBATE, YTO WBMEHEHI
B DIEHTPUYECKOH AKTMBHOCTH, CONYTCTBYIOIINE VCXOBHOMY pediaexcy, He
OTpamaloT MHTHMHOR CTOPOHH BaMEIKATEIBHOTO Npolecca. leM He Mewee
BECEMA BayKHO OLpEeNnTs WX HHPopMaIonHoe spadenne. Ouens gacTo fme-
JIRETCH LOIBITHA PACCMOTPETE BTH WBMEHEHMHA B RAdeCTBe MEAUKATOPA NIPO-
Tecca yeaoBHOTo BosOyimpenus. TPynHOCT TAKOTO TOINKOBAHIA 3AKJII0YA-
. TCH TpeskTe BCETO B TOM, 9T0 axaiormupse JD[-cIBATE 0TMEYATOTCS M TIPK
OPMEHTHPOBOTHOM peduerce. Ha ocHOBaHHE TOTO, UTO CHHXPOHWZMPOBAH-
HAA ARTHEHOCTH IOCJe NPUBLIKAHHA K HESHAKOMOMY  PAa3/ipamuTenio
HCYe33eT, IOABIAACE BHOBhR B CIYT46 UPHAAHKS €My CHTHARIBHOTO BHA-

HACTOTE CHHXPOHMBMPOBAHHOHA AKTHRHOCTH, BHIBHBAEMON yCJIOBHENM CTH:
mysmom. HaoGopor, Bsemenwe QeHamuna, CTAMYJITOPA ajipeHepIruIecKol
CUCTEME, TPUBOTHIIO K MOCTEIEHHOMY Y YalleHuio permeTpupyemMoll pHTMHRIL
BUIOKHpOBaMHe HEPBHO-MENIEYHON uepefadu, CBA3AHHOC © YMEHBIIEHUEY

TPUTORA [PONPHOTENTHBHON WMITYIbCANAM, HE3QMEJINTEIBHO BHBBIBAJN
CHIREHME 94CTOTH CHUHXPOHIBHPOBANHON aRTUEHOCTH. BrinrenepeuncIeHHbE

Pe3yILTATE HAIWUX SRCIEPIMEHTOB IOSBOJAIOT CHEJaTh BHIBON, YT0 YypOBeH:
'BO'BﬁY}‘RI[eHHH n 4gacrora CHHXPOHI’IBI/IPOB&HHOﬁ aKRTUBHOCTH HaXOJ;[H.TGH

B mpaMod sapmemmocT. BompmoMy YPOBHIO Boafymuennsa B 00pas0oBaHMs 1} I _
g ONy4YeEHEE (AKTH IIOBBOJAT [MOJATATH UT0

TOJIOBHOTO MO3TA COOTBETCIBYET GI’IHXPOHHBHPOB&HH&H AKTUBHOCTD GompIne

JaCTOTHL ¥ HE\OGOPOT. HO.]IYHBHHBIG pe3yanTaTh HaXOOAT CBOE IIOI[TBBPH{,T,[GI-IHiﬁ

s ommrax Sailer G Stumpf Ch. (1957). Ilpn pasppaskernn PETURYIAPHO
JopmanumE ¢pefHEr0 MOBrAa KPOTURA TOKOM HapacTAlnel UHTEHCHBHOCTE
COOTBETCTREHHO YBEIMIHBAJACE TACTOTA CHHXPOHUBUPOBAHHON PUTMIIE
B IUImOKaMie. XAPAKTEPHO, UTO YACTOTA PETHCTPHPYEMOHR MMy CHHXPOHN
BUPOBANHOHl ARTUBHOCTH, KAK M B HAIIAX BHCOCPUMEHTAX, He TpeBsnam

wennd, Pickenhain a. Klingberg (1965) BEmEAT CcyulecTBeHHYH pPaSHULY
MERIY CUHXPOHU3NPOBAHHON AKTHBHOCTHIO TIPM OPUEHTHPOBOYHOM I YCIIOB-
Hom petpaerce. Oymamxo BPAJ MM BHIEBAET COMHEHHE TOT (ART, ITO KAK IPH
OPHMEHTHPOBOYHOM,  TaK 1 IIPH YCIOBHO-PePIERTOPHOMU JeTeIbHOCTH BRI~
YaeTcH eAMHHN mexanwsMm I awrupanuu. 3aecs cne,uyé"r TaKke OTMEeTHTD
4T0 GaKT KOHIEHTPALMH CUHXPOHHSHPOBAHHON aKTHEBHOCTH B 688YCJIOBHO-,
peaerTOpHKX MeHTpax IpU yxpemseHun pedierca He MO3BOJISET eile MC-

o '
: TI0JLLB0BATD O9l'-uHauKaTOp B BUAE CEHXPOHHBHPOBAHHOTO PHIMA B Ka-

96CTBE ,,MEYRHOTO ’ PUTMA YVCIOBHOTO BO3GVRIEHHA.
JOT-wHAMKATODp B
3??3631;1;XP§§$:EPOB3HHOﬁ ARTHBHOCTH MOMRET _6LITB HCHOJIbgOBaH };'IpH
- tbapMaﬂonHHa;[IBaHHH pAna . 0esycroBHO - peduieRTOPHEY  QYHRII
A i OCHHH UCHTPUILHOACHCTBYIONUX Upenaparos. B cBAsH
GHHXPDHHBHYOBaH TAHOBMTHCA HA MONYYCHHHX JAHHLIX O KOHIEHTDAINH
— P HOH OHTHBHOCTH B Afpax IHEOTANAMYCR IDH PasHOPO[-
X yenoeuex peduiercax, Feam cesasp JslarepanbHOTe THIOTANAMYCA ©
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iH (UIIeBHM 0e3yCJOBHEIM LEHTPOM Ome DAaHbIle fEma  [OKASAHA MHOTO-:
” i:“ YECTEHHHIMH - MCCIE[OBAHMAMM, TO yrBep®AaTE HA OCHOBAHNMH 29I
“'H . paMeseHnY, 9T0 BEHTPOMENHMANbHEN IHIOTATAMYC aBmAeTCA ,,000pOHHTE-
| apAsM’’ JEHTPOM OCHOBAHMH, MORA HE NOCTATOIHO. AHAHL B cepHn !
! HoCJeOBAHNE IOKA3a), HUTO JaTepANBHHI TWOOTANAMyC M BEHTPO-,

M eJIEaIbH0e AP0 THI0TANaMYCa HAXONATCHA B PETUEPORHEX OTHOMIEHHAX.,
iii|| OcoGeHHE0 HATIALHO BTO AEMOHCTPHPYETCHd B onEOH W8 MOCIefHHI pabor,
i (Anand, China, Sharma, Dua, Singh Baldev, 1964), THe YeTHO NOKA-|
' 318 CBASH BEHTPO-MOJUAIBHOTO AJpa C HEHTPOM ,,HACHIeHAa’” . [To-Bumm-|
MOMY, PEIHIPOKHOCTD STHX CIPYRIYD ARIAETOH [IPMYMHOHR TOTO, YTO IDH;

w "'| pAAe MOMHHAHTHBIX cgcTOHHmﬁ, ga;tnéoqa};[ u 0205011;4;:;1;1;%138 ;;a};rgra;g;x;;,'_ | NEFFEOT OF CHOLINESTERASE INHIBITORS
111k £OPMOMeHNE NHINEBOTO0 IEHTPA CONPOBOMAACTCH AT - - , H )

M H| "'\ abyoro spa. TArmM 00pasoM, IS PeNIeHis BOnIpoca 0 HYHRIMOHATLBOM] ON THE CATION-TRANSPORT IN FROG MUSCLE *
‘| ” It SHAUEHNE BEHTPO-MEHAILHOTO sApa HEOBXONUMH TONONHUTEILHEE MG _ By

‘1:\'|i|| CJAeOBaHNA. _ -

H\ B samimodeHme CAERYeT YRABATE Ha HEOGXO/UMOCTh WCHOJBBOBAHMA, T. KOVACS and B. SZABO

¢

H| METOROB MATEMATHYSCROTO aHAJM3A C HElIb Gompineit HPHERTHBHOCTI B
i wrpoannedamorpaduIecrux HOCIeMOBAHMA MeXaHHBMOB MOBe[EHIA.

: M. sartorius muscl .
h” ” ' ' ] Ringer’s soluti e 0f~ f-IOg extrude Na¥ against a concentration gradient in
I| M| i 8 ution containing half of the original Na concentration. This Na™

i . i 1 1 0 . sps . )
””M”‘ Il” JINTEPATYPA 13 extrusion can be lnhlb]’Fed by physostigmine or DFP (107 % concentration). In the
‘ i L same molar concentration prostigmine is ineffective. Intl‘:i(:ellular Na+ ) t
! H“H‘“ ADOCTON I, n KoTaap B. M., I ropudmad HayuHo-OTIETEARA #ond. GHOBOTO-TMOYE. choral of the muscle increases significantly in consequence of incubation i o el}t
‘ il” MI'YV 9-—12 Mapra 1964, pedepars LORIANOE, Wisg. MI'V, 1964, crp. 87, 383 - solution containing low K, Nat influx is inhibited b _a lon In Rlnger's
H|‘ ‘ -amocTon T w Kornae B, H., Revue TRoumaine de Biologie, Série de zoologie, 1965; inhibitors (physostigmine, prostigmine DFP)? ﬂ}lf the examined cholinesterase
W 10, 4, 261, { ' e g ) in"the same way. Na¥ inil
il , 4, : influx of
‘_ | RopoHuH J. I. u Horaap B. M., . eecm HepBH. NeAT. HN. 1. II. ITapmoBa, 1962, untreated muscles was found to be 4.5 pmol/em®.sec and the
“"” 12, 3, 547 ’ P by 107% M of physostigmine to th 1 theinflux was decreased
) % . . ‘ e e value 1.7 pmoljem?.sec. Lit i
i OPOHH ip @ Kormap B, M., i, . meppn. mear. um. M. 0. Ilasaos : inhibited b igmi : - Li7 entrance is
‘_‘\ m BopoEmH J.°T. # ) BEICIT, HEP it 8 . ¥ physostigmine but only slightly and the influx is lower®d from the

| 1963, 13, 5, M7.
|-|‘ BoroHWH J. I'., KATOMHEIN JI. B. i SAXAPOBA . H., H{. BHCiH. HepBH. [IEAT. MM
“‘ 14. II. Ilasmosa, 1965, 16, 2.

“| KamomEEE JI. B. u HoTadgP B, H., Hayusnble KOKI. BHICII, TIHOJIET, 1965, 4.

' KuuncT W, H., Tp. Wn-ta BHCUL HEePBH. AeAT.; CEP. Juanor., 1955, 1, 294.
i Koraar B, 1., dwsmon. mypr, CCCP, 1963, 49, 9, 1115. i
"‘I JMBAHOB M. H., B c6. Jaenmposnyepaozpaguqecroe uceaedoeanue ebClUL. HEPSH. Dear I it of .
il Mockrea, 1962, 174. -In spite of the generall .
L TupAmon M. 1., RoPoAbEOBA T. A, m GPEHEENb T. M., . sHou. HEpBH. nestt phosphate bonds sug 1 thy accepted conception that the “energy-rich”
I ww. H. 1. Hasiosa, 1951 , 1, 4, 521. cholinesterase Inhibiiors hims LorgY DECESSATy for the “sodium pump”
‘I il ApEvy W. R,, Federat, Proc., 1961, 20, 2. 1 transport ibitors have been found to affect the active sodium i 4
” \H '”\ Ananp B., CHINA G, Smarma K., Dua S, Baroev Sinan, Amer. J. Physiol, 1964, 207, § port and their inhibiting effect was demonstrated on frog skin [](.):lll
\ 1

1 2 ]
value of 2.2 pmolfcm?. sec to 1.6 pmoljem?. sec. The possibility is discussed that the

chollllesterase lnhlbltﬂrs may work h? inactivation of the carme; hanis 1
at
t T Imec Il O

h PickeENHAIN a. F. KLINGBERG, Elektroenceph. clin. Neurophysiel., 1965, 18. : 111 red blood cells [2], on the gi . .
‘ | ‘ ”| Sapowskl B, and Lonao V. G, Elektroenceph. clin, Neurophysiol., 1962, 14, 4, 465. ‘erab Eriocheir sine[ns]e:,s [4] T]fl&']lt axon of Sqllld [3];_011 isolated gﬂl of
| | ‘ SarLER S., STUmpr CH., Neues Schmiedebergs Arch. exper. Path, u. Pharm., 1957, 231, I, 63t . e important role of an intracellular choli-

nesterase in the mechanism of i i
nes? _ active godiwm extrusion has b
0 irog musele by Van der Xloot [5]. On the basis of Van der %glrgoil’lso WIF'ZI-L

L ' . i .

A % sults, this choli . :

I Mocroserutl zocydapemeenHull Yrusepewmen . 8, this cholinesterase fraction m i i i :

H“' ' wM. 74 BP. ﬂomouacae?ia g i localized at the my()J:Lewurr:aJl-;iu]mtionasy 1;1121133 i?:ei 1deng; e e polinesterase
|| ] Hagedpa fusuosceun, swcwelt neponol deameavnocmu In our ! 8 not extracellular.

laboratory Dr. Var

1y ! ( Dr. ga et ol. have demonstrated 1yosi

| | . ﬁgl?nggi?;;;sgt;ﬁ%fx?i ?ctl?ty and this fraction amounts to Ealftﬁ?ilgﬁ?)ﬁi
‘ “ - ' 1 Viously shome b histy (])1 mjlscle [6—8]. Dr. Kévér and myself have pre-
M | .. | _ 1 activity oo e geen 1(I)Icli %1:‘1101&1 g;eth'ods _ﬁha_Jt a pronounced cholinesterase
|HI| | attributed to wmyesi i mly distributed in the muscle-fibres and was

—_—

H i . o _ ' " Work p ;
A1 ! resented - : . N .
H ‘ HH at the First Session of Animal Physiology (Cluj, 25—28 May 1965).

REYV. ROUM 7
- BIOL. — ZOOLOGIE, TOME 11, N¢ 4, p. 231 286, BUCARESL, 1065
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The purpose of the present experiments is to decide whether myosin-
cholinesterase has any role in the mechanism of ion fransport, and on the
other hand, to investigate the effect of cholinesterase inhibitors upon the
pasgive transport of godinm and lithium ions.

Experiments were carried out on frogs. In an experiment 4--8 pairs
of igolated. sartoring muscles were used. The examination of Na-extrugion

was performed in the following way : aiter digsection the musecles were :
allowed to equilibrate in a normal Ringer for 2 hours, then they were !

exposed to a half Na-Ringer for
60 minutes. Museles, upon which

’”A:f/ /? nh r‘”‘eﬂ""k’f’{'ﬂ the effect of cholinesterase ¢
LA iphibitors was studied, "were
fad S fmmersed in solutions which
20 -]-1 ‘}1 - 41 contained the inhibitor in a
: - guitable molar concentration. At ;
a1 the end of the experiments the |
ke muscles were ashed and Na and ¢
: K content were determined fla- &
SAC mephotometrically. The Tesults |
o of the experiments are shown}
7Bl in figure 1. When the muselesi
v : % were immersed in normal Ringer |
/ for 3 hours, their Na® content |
4 ¥ 3 0 £ wag 27.9 mM and K¥ content,

124 mM kg intracellular watber.
The next column shows that
the intracellular Na concentra-
tion decreased to 11.4 mM it

Fig. 1. — The average ‘Ma+ and K+ content of
sartorius muscles of frog. 4, soaked in a normal Rin-
ger’s solution ($15mM NaCl, 9.5 mM KCl, 1.8 mM
CaCl, 2.1 mM NaH,PO,;, 0.25 m M Na,[iPQ,) for3
hours ; B, in normal Ringer for 2 hours and ina half
sodium Ringer (55 mM NaCl, 2.5 mM KCL, 1.8 mM
CaCl, 0.25 Na,HPO,, 2.1 mM NaH,PQ, and 175
mM saccharose) for 1 hour; G, procedure was the
same as in B, but in both, golutions contained
physostigmine in 10—% M conecentration; D, as
‘B 4 10~*MDFP; E,as in B+ 10—2M prostig-
mine. Hatehed columns: Nat, empty columns
K+. There were 20—30 museles in a grouﬁ.

normal Ringer for 2 hours and
in o solution containing 60 mM
NaCl for 60 minutes. In the
presence of physostigmine ok
D¥P, Na-content did = not
change and the muscles behaved

normal Ringer for 3 hours. This statistically significant effect was observed
only in the case of physostigmine and DFP used in 1073 M concentration.

the muscles were soaked in aj -

ag if they were soaked in #f

T

i EFFECT OF CHOLINESTERASE INHIBITORS

~heen found by Van der Kloot [5]. The choli ase activi ‘

trated into the intracellular phase. For that very reagon ethvlohlor y p};ne-
jvas_-used as @ substrate also in our experiments to estimatjé the Ohacf? ate
terase activity oflmy;osm prepared from frog sartoriug muscle. In Gc 0 11:1139,.
‘with Van der Kloot’s observation, ethylchloroacetate was not h ch? % rast
bY__t}le frog myosin in our experiments. Our finding confirms they 0 }Ifzed
Sz66r et al. [10], who have demounstrated that rabbit myosin does 11;?1? S}?)l(i)i

e S TR S
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mM kg intraselivlar Hyd
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_Fig. 2. — The average cation
: avers concentration per kg intr:
&2::11;0:3'11‘:1::1 i;:xl’:)l:\rc?él_;ﬂsg_space was taken 150 ml,!kgg. The aﬁffllsillzz
Ringer (120 mM NaCl, 0.25 mM KCl,"
‘ E:r]g:[e (i]as(éi?,h;])hlgls(ﬁl;?tec;iﬁei) ftc_)r 3 hours. Cholinesterase inhib’itg.l?s
entration as indicated at th
_ columns, The standard error is .indic p e
! s .indidated by th i 3
through each bar. Hatched columns: Nat, emgty cil;;lr?s.qlii{‘ji‘u

i
S

NN
NN
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(A | / 4
WM M Y vty

N

..gg];tyéfgsgr%%zigaﬁtﬁ an% in this respect it differs from lother muscle choli-
-teni:a.tive'experime 1?5(; %‘131 gﬁrﬁgfn 1;9 draw de?finitive conclusions from thesge
1nest{er§se 'plagirjs any role in Na-extrll.:;?o%uesmomble whether myostn-choll-
" Desmedt [11] reported that muscles imme in Ring

‘ De _ . erged in rer’ i
containing low K* gain sodium and lose potassium. It ﬁi@g%ressi%gﬁgg

No inhibition was caused by prostigmine in 1072 M concentration. Tng that activity of the Na-extruding mechanism is decreased by the changed

comparing the effect of physostigmine with that of prostigmine, the as{

sumption was made that the Na-extrusion was hindered only by choline:
sterase inhibitors to which the membrane is permeable. Physostigniine
was effective because its tertiary N.group allows the molecule to enter
into the muscle cell in contrast to the prostigmine which containg &
quaternary N group and consequently is‘impermeable. o

Tn the present experiments a much higher eoncentration of physos
tigmine and DFP was found to be necessary to inhibit the Na-extrusion thal
that which cansed total inhibition of cholinesterase. A correlation betweené
the concentration of physostigmine which inhibited the sodium extrusiol
and those whieh inhibited the -intracellular cholinesterase: activity haveﬂ

extem;g.; m;dlum, i.e. decrease of K+ concentration
that‘-Na,-SFe ! é)]gﬁ &E alf)ove mentioned experimental results, it wag surmised
ehatinooreromtont of muscles could be increased by using a permeable
o Sberas g_im ibitor in addition to the low K* Ringer, because the inhi-
faotame i ;}Gr; _pufn_ap can alsobe increased in the presence of these two
tiom e ds 11:% igure -2 are, however, inconsistent with this assump-
Soltttion fon & hO?lon ent of untreated muscles soaked in low K+t Ringer’s
treated o 10_;‘{;\{{ Waﬁ 57.1 mM, whereas the Na* concentration of muscle
25 tho holes con physostigmine was lower (34.6 mM) and it decreased
i the case afur “c?ntratlon of inhibitor inereased. The effect was signiticant
centration M qqncentraplon and an optimum was found at this con-
: Le. when physostigmine was applied in a molar conéentra-
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i B EFFEGT OF GHOLINESTERASE INHIBITORS
tion ten times as high, it was no more effective. Itfea:n be seen, that Na-up-§ -

T take was inhibited also by prostigmine in spite o the fact that Na-extru-- i :
sion was not affected by if. Similarly, a marked inhibition was found in the gﬂergu%hzhga‘s‘ilzghgﬁgéa%??ﬁf:i];e%, Pla'%? f permeable both fo Na* and
case of DFP at a concentration of 1073 M. Na-influx and active Na-extru-: : usion” is Na* selective.
sion seem to take place through separate mechanisms, and permeation of
inhibitors across the membrane does not appear to be necessary ior the
inhibition of Na-uptake, since prostigmine containing the quaternary N§ -
group is also effective. N/ Ky wei weight

Na-entrance is plotted versus time in figure 3. In these experimentsy . gz f'

Na* concentration rose on the average to 67.4 mM/kg wet weight duringi = .}
6 hours. Physostigmine at 107* M concentration decreased the Na-uptakel #q. -
and the treated musecle contained only 43.7 mM Na/kg wet weight. From: '
these experiments the Na-influx was determined, and an average valuel ¥
for Na-influx of 4.5 pmol/em?®.sec was obtained. This is in complete agree-§ .1
ment with the data of Keynes and Swan [12 a] and those of Hodgkin andj
Horowicz [13] of 4.2 pmoljem?®. sec and 3.5 pmoljem? sec respectively.f 44
Physostigmine in 107 M decreased the average influx to a value of 1.7

285

"As it was mentioned above, both Li-inflox and Na-influx d
from & normal value of 2.2 pmol/cm?.sec and 4.5 pmolfem?.sec lispzﬁﬁzﬁg'

pmol/em?.sec. 07
The sodium influx takes place in two different channels or pore ”j .
systems according to Keynes and Swan [12 bl Lit was found to replacef - Fig 3 — T )

. ? ; . s . _ , g- 3. he effect of physostigmine
Nat without any essential alteration in the elicited spike potential, andy 4 on Na+ uptale by isolated frog sartorius
a3 the value of Ti* flux was only half of the Na* influx, Lit entrance was _ at 20°C. The muscles were exposed to a
supposed by Keynes and Swan to take place in a spike channel or inaf 4 S y —- low K+ soaking-in fluid. O: untreated;

: i ] 28 80 Minutes ®: 1 mM physostigmine during the

pore system which is unable to differentiate between Na” and Lit.

In the present experiments physostigmine was observed to inhi-
bit about 50 per cent of Na-influx, so a detailed investigation of it was
carried out. The results are shown in figure 4. As may be seen, the mus- , _

cles gained an average of 9.9 mM Li* when they were soaked in Li-Ringer} : mhl [k intracelitor H 0
for 3 hours. From the 14.4 mM Na* in freshly dissected muscles, 4.8 mM} - a .-
remained after 3 hours in the Li-Ringer's solution : 9.6 mM Na¥* have) ° 2

‘ K thug been changed, which equals the Li-uptake. ;'Fig 4. Effect of o 1

\H: |‘I This proves that one Na* is changed for one Li+. But this “onef Lit-gain and e%af_lols):' y;}it;f;‘;“e on |

| for one” exchange still remains after ireatment with physostigminej equilibrated in a normal mn‘g‘;ifi
| because Nat decrease is 7.6 mM and Lit-uptake is similarly 7.5 mM/kgh i".-]‘g“’“' for 30 minutes and then in a -

I‘ The Tiinflux calculated from the average of untreated muscles amounti c;;nl}g?ﬁ:;ts(iv{ge mi LICl, the other 7.

) . : . -. 16 same as in normal

to 2.2 pmoljem?. sec. This value agrees with the values reported by Keyi] Ringer). At the end of this procedure 84

L ‘.I ned and Swan [12 b] but shows that the Ti+-influx amounts really ¢} the exiracellular space washed in choline-
I half of the Nat-influx. The Li*-inflax under the influence of physostig] Finger for 20 minutes. ‘The 0 min. at the . 41

“ mine decreased to the value of 1.6 pmoljem?.sec, 8 27 per cent inhibition] -weris_sti;&?;?feéh?nhﬂ‘fR}EZi “é‘:;gf; ¢

H| Our experiments show that both Nav inflax and Lit-influx in the prej circles: Na, empty triangles : Li, filled e

i sence of physostigmine fall to 1.6—1.7 pmolfem?.sec. so that not all off circles and triangles: Na and Li con-
it the influx is inhibited. ;'c"?‘t_ragi’tfilfi?fgﬁvely in muscles treated i - . —
"‘] The data of our experiments show that the inhibition of sodium physostigmine, | @ 77 180 Minutes
| uptake rose with the increase of concentration up to 1072 M. At this confto 1.7 Liem?®
I trati di tak inhibited 62 b by physostigmind it can be oo fem®.se
U ‘|: ceﬁl ration, 8o 1111{{1 upta .ehwgst ];;-1 1 11 ed per cent by physostigming it nfan be conclud
0l ~ whereas LiT-uptake was Inhibited only 27 per cent. fonly to o certain extent, while th i et
| Keynes and Swan [12 b] suppose that one half of Na*-influx ca Perhaps the cholinesterése inhibié‘(?lfl %%tagggga%g%&ﬁﬁﬁgﬂ;} Irﬁa'ikedlly;:
olecule

I“\ e e e o hanga diffasion”, and the other half to the sof forms an inactive complex which is unfitted for Na+ transport. The
bitors are able to inactivate the ‘“carrier moleléllfllél’;

; ‘2113'_&&3 Permeable inhi
‘ ‘ | © 1nner surfaces so that the Na+t extrusion i inhibited,

period of equilibration and seaking in.

¢ in the presence of physostigmine. Fr i
f phy . From this f
ed that transport was inhibited across the spike-chanﬁg

|“_i called. passive sodium influx. Tt was suggested that the ¢spike channel
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. of some substance between the sarcoplasmic reticulum an

1 of striated muscle
& reveal a very significant Ca-uptake or Ca-binding [4—67, This

1 ggdioorflsher anions to a great extent [7],
i 8 are required for the contraction of

; on of skeletal musele [9 -~ 117,
- It actually seems to be @ correct assumption, that sa,rcopla[smic Jf‘igicgll?ri;

. take of fractions obtained from fish muscle
.I _._______—_—'-“__‘.
{ May 1965).

STUDIES ON THE SARCOPLASMIO RETICULUM -
OF FISH (AMIURUS NEBULOSUS) MUSCLE *

A. KOVER, M. SZABOLCS, L. KOVACS and M. R‘Aez

1. Beside ATP-ase activity, the sarcoplasmic reticul
significant cholinesterase activities,
2. ‘The Ca-uptake of fish SRF is mueh. lower than ‘that of rébhit SRF
*3. During aging, the enzymatic activities increase and the Ca !
Thase changes reveal symmietric. characters,
An alternation appears in response of SRF. ATP-ase to Cat*; fresh pr
- tions are activated, aged preparations are inhibited by it, , prepare:

ar fractions show alse very

-uptake decreases.

A S
N 3

. The localiéation of sarcoplasmie reti

) 1 culum around ibri
?ﬁg Hﬁﬁr(i}}fg?es relatnl)ln to i_hghsarcalemma of muscle fiber suggézt la?liifflﬁlg:
! ) ome phase of the contraction-relaxation cyel elati
large. size of the longitudinal tubules may allow a ve{';exza.i?(f iﬂ?]?aﬁég

fibrillar space. d-the intermyo-

The morphology of SR is deseribed in detail by different authors

[1—3] but as yet we do not know very much about the funection of

such a. complex cytoplasmic me:
) . mbrane system. :
Such fractions ](lzan be produced by ‘the difterential centrifugation
omogenate, which under suitable circumstances

Danied by an increased ATP-splitting, and promoted by oxalate, pllsloa's%ehoal,:;l(;

[8]. It is generally accepted that

© present paper is concerned with an Investigation of the Ca-up-

ﬁion of a few other broperties. » &5 well a5 wifh the invéstiga-

- . . . - .
Ol‘k_presen_ted at the First Session of Animal Physiology (Cluj, 25 ~ 28

REV, ROT]
M, BIOI, - ZOGLOGIE. TOME 11, NO 4, p. 287--202, BUCAREST, 1966




SARCOPLASMIC RETICULUM OF FISH MUSCLE
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f _{-épregenﬁed in the order of the samples, gave us, in general, a Dbell-

‘H! - METHODS I ghaped curve. .

'|.|" . | . , tor half & yinite In control experiments, cell-fractions denatured by heat or 0.1 9

H‘ The minced muscle was homogenized three times for hall a deoxycholate were applied onto the column. Under such conditions Ca-

T‘Hi in & Waring blendor, with 4 vls of extracting solution containing 0.1 ﬁﬂl 1 uptake or Ca-adsorption to cellulose powder was not observable. To

|”‘ KCL, 5 mM potagsiu&n 'Oxikl?te and lg'sﬂgéggilf%sglgaat;t E“f)f)e(f ’f g ;{(.,rng { express the Ca-uptake in pM Ca/mg protein, we first added the Oa content
homogenate obtained in this way w !

. . 0 for 4 of samples gathered in control experiments and in experiments performed
i minutes. The supernatant, Fr. I was first centrifuged at 8,90 3<1g i with undenatured proteins, separately. Then from their difference as
H! : 20 minutes. Its residue, that is ¥r. II, contained mitochondria and larger - well as from the protein quantity of cell-fractions applied to the test-co.

3 3 i the k WAL R h
. 'li fragments of garcoplasmic reticulum. It was hecessary to centrifuge £ Tumn, the measure of Ca-uptake was estimated.
H supernatants for a further hour at 25,000 % g to separate the smaller & 7 In the case of Fr. II and SRF, proteins could be observed only at
”|| fracments of sarcoplasmi¢ reticulum from the disgolved proteins. After - th ot part of the celiulose Coltnir, in & Loret. amrosimy o, 10y
il cl;aﬁgtriiuga,ﬁon the pellet was resuspended in a solution containing 0.05 M. e upp yer, approximately 5—10 mm
el ’
i

¥thick throughout the experiment. The dissolved proteins diffused rapidly

i late and MgCl,, 10 mM phosphate buffer, pH 7, 3 "= :

il ey I%%ti%?ﬁiﬂ?eﬁfziﬁ sﬂl?is Fr{.gﬂg,, is calledpsarcoplasmic reticulum ° Wh‘.”% gli Ireaéro}gef%f Hgotgfse v?lal?spltilyed, agldtag the 13eil:ad. of the expen£
(il fractior i tollowing. The final supernatant. which contained §men p prot emonstrated in the upper part o
'! fraction (SET) in the 10Towine, The S - 1the cellulose column only in the case of Fr. I. Taking into account the

||‘H chiefly dissolved proteins is Fr. TTL. iod out below 4°C. Cenerally ¢ protein distribution as well as the radioactivity of the layers, it was ob-

\\”.; The preparative procedure was carried ou d . P i]:’l served that in the case of the different fractions only those proteing had
i “ only fresh preparations were use ]

i ; §0a-binding capacity which were detected in the npper part of the cellu-
H | il | - ' the experiments. § lose. columns.
H M . . Protein determinations were per-

" | ”‘ plastic fube . formed by micro-Kjeldahl and ‘biuret:

‘|H methods respectively, inorganic P - . )

“ i”\”“ -determinations were made according RESULTS

“to Taussky and Shorr [12], acetyl- _ |
choline de_termmatmns‘ b carrled_ - Figure 2 shows the distribution of protein content, ATP-ase and

dbei Ot B L ontion SOA take, Jeholinesterase activities, as well as the Ca-uptake among the various cell
, rubber cork Forthe investigation of Ca-upta ©s Hractions. In the first group of columns the protein content in g per 100 g

cellulose powder columns of 0.8 X 6§,,,¢000 in the g ; Y . > .2
oty welli) N6 Cats preparations of 99§ ; econd. cholinesterase activity, in the third ATP-ase activi

101 .7 $ty, and in the last the Ca-upt i indi
O 0 M On aponiic. setivity ool Ca-uptake of one mg fraction are indicated. Fr.I

; i it fand Fr. ITI show the largest protein eontent, because they contain chiefl
employed. The different quantities of Missolved proteins. As o rule one cin observe that theyfractions Whicl{
the cell-fractions were applied to thef

SRF

@ cellvlese powder

Bmr

) .. §8how a relatively high ATP-ase activity, have also a significant cholineste-

very top of the columns (Fig. 1). Af_ter_- ase activity. We may suppose that %r]’:iere is some e%nnection between

their application, 5 ml of 1ncub?4t19ﬂ; the two activities. The Ca-uptake was investigated both in the presence

mixfture consisting of 0.08 M KCI, ;fa nd absence of oxalate, The highest Ca-uptake was shown in Fr. IV or

mM oxslate, MgCly, ATP, 10 mMISRP which sedimented at 25,000 x g. In the absence of oxalate the

TRIg-mileate bugf%‘ pHd'Ti)Wegez Sr‘ilplecl}'}j a-uptake was about 70 —75 % less than in its presence.

fused. This was followed DY 9.2 1 Furthermore we studied the effect of aging on the properties of

A4 . the aforement}qnedl 1%011]29%13/0[11 gl;f;/};ngF (Fig. 3). The sndden decrease of Gaj-upta,k% ig fish SRFprefErs to tl?e

glass waal with an additional 0.1 1?« incubatio ability of its structure. Figure 3 shows, that the decrease of Ca-uptake is

- then again by the Oflgmath Cats in ccompanied by the increase of both ATP-ase and cholinesterase activi-

solution. Before app Yﬂ(lig_ © ¢ thepd: It 18 worthy of mention that the degree of cholinesterase and ATP-ase

cubation solufion, the dripping o d_:'.fci?l.‘??lty increase iy proportional to the Qa-uptake decrease. Recently

original incubation solution was aiu _plartonosi’s results [14] called attention to the participation of phospho5

justed to 8 sec/drop. The drllppmg‘l o ipids in ATP-ase activity and Cat+ transport of SRF. However, on the

tion was collected in 1.3 m s&mtp GE, Of:a,s;s of his data, the decrease of Ca-uptake observed during agin’g is not

calibrated tubes. Tlhe 10133(1 %(;111 Eﬁle e to the decrease of phospholipid contenf. Perhaps the rearrangement

.“|| ‘ :%G&iiﬁféfoﬁ?vﬁy?ﬁ o eﬁpressedgfrgflﬁa (ﬁg&t%m-gﬁmpture' of ?RF takes place in this cage. Obviously this
| . _ ic representation of - © e lncreage of enzymatic activities.
| SRSITERIIIENL Wl 0l ml The omentenief " LR S ymatie sofivitie




mlovonow
§ prot (100 g muscle LhE activity yt MACH/mg prot flkou®

] . AN
ATP-ase activity Mg prol{Smin. (7 -uptoke M Czfmg prot

Distribution of protein content, cholinesterase

and ATP-ase activities as well as Ca-uptake in va-

ricus cell-fractions.
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5

{ SRF during aging. Ordi-
M of Ca per mg protein ; pM
g protein. Ca-
of 2 mM potassium
absence A———&. ChE activity
ase activity 0— ——0.

Fig., 3. — Changes in properties 0
nates indicate the Ca-uptake inp
of P, and ACh hydrolyzed at p
uptake was measured in
oxalate A — A, andin its
v — X, ATP-

H 7 by one m

SARCOPLASMIC RETICULUM OT FISH MUSCLE

. .1 During aging not only the aforementioned properfies of §

i r | : ] RF change

1 put-there is an alteration also in the activati s 0 it
bt fhere ion of its ATP-ase activity
.. In figure 4 it can be observed that 0.12 mM Ca*+ in

| e + T i ) er i

&0_1?1“155’ })oth_ in the presence and in the absence of oxalaigssv%lécp?rgss}?

_pmpa.mtlons were used. During aging this activation was reduced and

some days later even an inhibition was noticeable. There are contradictor

'Tepbol'ﬁs concerning the effect and role of Cat*t. For example Ha,sselbac]{

LR

g

g

&

-
—————

A Méjiﬁf OF £ /mg PROTEIN
oy

S

% 174 & C ot Hours

Fig. 4, — The effect of Ga+t+-on ATP-ase activi

! t. - activit

in t‘he abs.ence and in the presence of 2 mM 103;(:131(;?;
during aging. pM of P, hydrolyzed during 10 minutes
at pH 7 by one mg protein are indicated: in the
absence of Cat+ and oxalate O 0, in the pre-
sznce of (2\‘12 nr:r Catt and in absence of oxalate
o ~A———A, in the presence of 2 mM 1

] ) in the absence of Ca+t+ X X, in tol'iiaa ?Ji;'eeseiii
| S of 0.12 mM Catt+ and 2 mM oxalate A— — — A,

] ?{I;gllgag?&)sﬁ [15] found that Oa*+ activated the microsome-ATP-ase
oy and [1Geyerlhof, as well as Muscatello ef al. showed that Ca++
Bt the ADD L [A7]. Recently, Martonost has convinecingly demonstrated
L totoo Lt -asefaetw;ty of reticular fragments is regulated by the
p-conceutra 50:[1 5% medium [18]. For optimal activation the Ca-con-
'-"an-doncentratioz ThpnM. The activity declines at both lower and higher
T th. z ere are two possible explanations of our results. On
evel Tomnds ofe tha.-conce1'1131'5:131:10n of medium declined below the optimal
Frosh prommmti e Oa-binding capacity of reticular fragments when
Fonsionent] 1(3)}1113 were used in the experiments performed without Cat+

fie ATP—asg,a,cti‘zr i%»dd%mn' of Ca** to the incubation solution increa;sedi
Hecrensod naa o y.l uring aging, the Ca-uptake of preparation rapidly
haps to vhe inh'blresu ted in the rise of Ca coneentration of medium, per-
B ibitory level and therefore an inhibition of ATP—ase’ acti-

by

Wity w:
3 ¥ | as observed. On the other hand, it is concluded that there aré two
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209 A. KOVER and CO-WORKERS

distinet ATP-ases in the microsomal fraction; the one accounts for Ca.

6]

uptake, the other plays a role in the production of the soluble relaxingi <

tactor and they change in different ways during aging. It is our object oy
solve this problem in our present research-work. ‘
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MCCIENOBAHUE POJIM XEMOPEIENINN
B CJIOKHBIX ®OPMAX TIOBEJEHWA V PLIEG *

I'. A, MATTIOKUHA, NOH YAVIIECKY

¢ "*The role of chemical analyzers was investigated in the relation of fish in large

-groups in the specles Phoxinus phoxinus, Cyprinus carpio and Carasius carasius,
- The results have shown that with the aid of chemieal receptors these fish can
& perceive the presence of other individuals from the same species as well as the

‘_ presence of individuals from systematically related species. .

4 ;The presence of predatory fish always determined a violent reaction. The same
reaction is seen in the presence of skin extracts from animals of the same species.
‘_.'.Less keenly perceived was the extract from the skin of animals systematically
. related and not at all the extract of fish from systematieally remote families.

O Man nonmMaHuA PUBMONOTHYECKUX MEXaHUBMOB, 00YCI0BIMBAIOIAX

§ CIIOKHOE MOBeJICHIe DPEID B CTAS, BAIKHOE SHAYCHIE MMeeT H3y4eHIE HeATeNb-

HOCTH OPTaHOB YYBCTB B NPONEGCAX popmmposanua m coxpamenms cram.
~2% "Tor axT, wro y GoupmmneTBa PHE BPCHUE UIPAeT BeNYIIyio pOab IpH
OTHCRAHMI UM, B 0GOPOHHTENHHHX peariusx, OPUEGHTHPOBRE, W 9TO
TATE MHOTUX PHO PacHofanTed B TeMHOTe ¥ BHOBL obpasywores Ha caery,
SA8€T". OCHOBAHEE MHOTHUM ABTOPAM CUHTATH BPEHWE CEHCOPHON OCHOBOIMH
TABHOTO moBenenusn pwb [4], [7], [9], [11]. : ‘

Bmecre ¢ rem msnecrHo, uto v PH0 OpPraHE XUMWIECKOTO YyBCTRA (o6o-

% HAHNE I BKYC) HOCTUYaiOT BEICOKOTO PABBUTHA T GOJbIIMX dyerunomans-

8 IPHATHEIM YCIOBHAM, 00Jee CIOKONH

p LA

-BOBMOMKHOCTEH W sTHM 0
\MBHM MHOTHX pPHf.

oo3anaua HacTommelt paboTs Barmouamack B B CIePUMOHT 3 ABHOM HBY-
AN Y HEROTOPBIX MPECHOBOJHEX BHAOE pH0 ponM XUMMYECKNX aHAANSA-

PraHaM NIPHHAAICHHT SHATHTEILHAS ponp B

e

§ TOPOB B OCYINCCTRICHNH CIOMHHX BBAEMOOTHOMOHIH B cTae,

©... - GralfHOCTs OKABHERAET SHAYATENHIOE BANAHIS Ha Henwi pay ¢usmo-
Adorugecrux dynxuni. Tax, 8 crae PHON MeHee YYBCTBUTENBHE K HeGaIaro-

I
0 pearupywT Hi BHELIANe asapa-
by pearupy pasap

* Pafors 6rmxa 1

pepcranaena Ha I ceccun nwe PuEmomormm muBoTHHX (Kiryvi
Maz 1963 r.), ® iy
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; o 2. POJIL XEMOPEIENUNH B DOBENEHHIT PLIE
. A. MAJIOKHHA, HOH T AFIECHY : )

204

. OV B
Torcrdeckne BellecTBAa OHadBEBAIOT weppliee meiicTBUE Ha PHOY

141, 1121, [13]
o Ha‘OnHHOEEELOHE;IgY}fa I}L;{'EQHE’,;IBH(]GTB razoofMena H JABHTATEIb~- .
Craa 2aMeTHO

111, [15], [16]. _
Y e pame i D [4]111' [éigégﬂogbjgnm];c pi6 (10 TOK&BAHO, TTO Y pH6,
D e 4 W JIBUTATEJBHAR AKTUB-
eHue HKUCI0pol -
s B Tpyuue, norpedien ‘ 1o axT-
Ha;{gril H}?:I?ifec geM l;‘ynao;;mp(manﬁom.ocoﬁn, 7.4, HMEET MBCTO ,,TPY
HO )

; B! »IPYOHOBOTG ‘311)'_'-: .
“)eKRTa’" BO BpPEMEHH. ks
L.~ YCcTaHOBHE HaJWYHe YeTKOTO »Tpynnosoro sfdexnra’
‘TIEITHEX PHO, MH NMEPENIM K BHACHEHHIO 0CHOBHOTO BO
HOB XUMITIECKOTO MYBCTRA B CTANHEIX OTHONIEHUAX PEIG. _
CrocobHoeTh pHG pearupoBaTs Ha XUMWYECKOE BosfeficrBMe cray
¢Boero Buja ORIA onuMcams eme Ilaetiom {1939), a moagmee 510 me SABIIeHUe
"nabaofanocs B sraGopaTopum PMBHOIOTUN FRUBOTHIIX Mocroseroro roey-
AaperseHHoro - ynmsepemrera M. Ilredanom: (1958), Mamworumoi A »
VagTereas, 9T0 puOaM, HaX,C:HHmBII{MISSHQHBBOBaHH oror ofpewrusuEni ) . M. IMredanecky. Ilockoabry moayyennte jammse we G OAHOBHATHEIMY -
wEl#’’, wyE ,,TPYIIOBOH ahdenr ’ali;[Hocm | - HKACAIMCh TOJIBKO [BYX BHIOB pHO, HAMN OLLIH OPEeROPRHATE OIEITE HA
moKazaTeab B Ka4ecTBe KPUTEPUA CF ( P}IUJ}M%S phoxinus L.}, kapnax [ pHbax PasHEX SKOMOTHICCHHX TpYyILi € MENbI0 UBYYATL XaparTep M 0¢o-
OmETel. NPOBORUINCE HA rgnh;?;ié cainssius L.) ¢ moabpa 1963 r. OeHHOCTH PeakITUM HA XMMUUECKOe BOATeHCTBUE OTAL.
(Cyprinus carpio), KApACAX ( Mf B ounrrax (111) uemonssosanncs TOMBAHLL, KAPIbl, HADACH U OKyHu
1o Ansaps 1965 1. G MICIOOA BENOCH METOZOM (mo 3 rpynnH Kemnoro suaa). B xawecrne pasgpamurens IIPUMEHANACE BOfia,
Qnpepgenenue CHOPOCTH HOTP:O:II;HMOPOB HCHOPB0BATACH HAMEDEL "B HOTOpOii HEeKOTOpO® BpeM.cf, HAXOAMIACE I'PYIIOa pumﬁ TOTO e BMIA, Tak
BAMEHYTHX COCYHROB. B Raqif;anlfeafeﬂﬂmg HelIPUHPaqHOI'/‘I meperopogrof Ha ' HasniBaeMaf ,,cTafiHasn mopma’’. ABPKPOB&HH&H 1, CTAHHAA"" BONA B Ompene-

Y BCex -HOJIO‘- i
TPOCa 0 poau opra- -

afiert’’. 3 [pynme, cBoifcTBEH ,,crafi-

us opraqueoﬂoro CTERJIA, TONENATACE OmHA pHG&, 1 00IhL- __ . JIEHHOM HOJNHYECTRE IIOI‘I;JJII'IBB.JIB,CB B MEHBINece OTAeJIeHNe peGHHPaHHOHHOﬁ

Ama HOpABH B MBHBH&% bli!%%%eﬂ Ha Bpems ombTa KaMepa Tep- f - - HAMEDH U NOC/E YACOBOW HKCTOSHANE MSMEPSITOCH NOTPeOHeHme HUCHOpOTa.
¢b TpyIOa B3 O— . ;

mee, Te HAXORHIACD,

ayits 0 W IOCIE Y4COBOH BHG-

. OnpiTHl 98pemonamuck ¢ ROHTPOIThHEIME HBMEPEeHUAMY B IHCTOH Bome.
HEIBHOCTH MOTPebIeHNA KHCIO-

Bruro mokasamo, uT0 BCe MONONETHBE DHOH -— TOIBHHEE, KAPOH N
P Rapach. 96TKO pearnpoBayin Ha ,,8amax’’ pwO cBoero mmma. Taw, ecam B
WUCTOH BOAE TOILAHE NOTPeGIAM B cpemaenm 0,448 MT/T 9ac, T0 B ,,crafHoH’’
BOJie uOTpebieHMe KMCMOPONA Y HUX BOBPACTATO HO 0,820 mi/r wac, y
kapmos or 0,248 mr/r gac 10 0,294 mr/r wac u y rapaceii or 0,235 Mr/r wac
no 0,287 mr/r wac. ,,I'pynmosoit spdert’” mpu oTOM Y TONLAHOB yBemmum-
Baxes o 72,9%, (or 49,69, B xomrpoue), y Kapuos 10 46,3% (or 35,9%)u y
rapace#t go 50,3%, (or 39,29%) (pme. 1). :

Homonbrrrsie prifit pasamuanncs mo cue pearuuit Ha 5TH BOBAGCTERA.
Haumenee unrencusHoii peanmun 6rura y ®apmop u Kapaceif (,,rpymomosot
adert’’ Bospacrax Ha 10, 4% — y kapnos u ma 11,29, y rapaceit). ¥ roas-
#HOB DTN HBMEHeHHA cocraBaamu 22,99, uro, mo-sugumomy, COTHAGYETCS
© PASIMHHAME B DASBUINA U (BYHKUMOHANEHOM BHAYEHWH XEMODOLENHH B
MHBHENLATSNLHOCTH BTHX PEID. _

Tarmm oGpasom, omkirer srolt cepum moxasamm, uTo Bee DOOOHTHHE
PHOH BOCTIDHHUMANH XEMIYCOKOe BOBKeHCTRUE CTAM CBOETO BHJ3 H 96THO
Ha HET0 pearupoBaiwm, - :
VY6epuBimnces B CI0COGHOCTH MOLOTHTHEX putl BOCIpMEMMATE ¢ mO-
“MOLBI0 XeMOpelenlun ,,8amax’’ ¢Taml cBOETo BUMA, HaM MPEXCTOANO BEIAC-
HUTH HACKONBRO coeludimano 570 RozgeiicTeue,. :

' B ravecrse pasppasmuremeii B sTux ommTax (108) memoaresoBamacs
0718, B KOTOPOW HAXONWINCE PHOH U3 PONCTBEHHOTO © HOJONBITHEMA PH-
aMH ceMelicTBa. .

%4 Tax, ronbamam mommsaach roma oT KapIoB B xapaceii (cem. Oypri-
“Midae), kapmaM — BoJa 0T KApacel, KapacAM — or KapIIOB. 7

™ Onzrrsr nonasanm, 4r0 Ha ,,2anax’’ pH6, GIUSRHUX [0 cHCTeMaTH-
HOCROMY MOJIOMEHHI0, HORONKTHEE PHOL PeaTHPOBAIN TeTHEM WIMEHOHMEM

agoofmera. Y roapaHOB Cpefmee morpeliemme wmeiaopoma B 0,430 MI/T

aC BospacTanio Ha ,,samnax’’ mapmos jo 0,520 mr/r uac, a ma »8arax’’ ra-
acet — mo 0,500 mr/r uac. Ilpw svom rpymmosoi afperT yBemmumBamca

MOTHYSORN 3aKPHBATAch. 11po0LT BOALL 6Pe
HOBUIUE W 10 PABHOCTH BEITHCIIACE fHT o movn).
oxa (B MT, 8a Of(UH 4ac B pacuere Ha 1 Ipawt o
P JIJIH-;IOJII(BP}RB.HHH NOCTOAHCTBA, TeMITepIyPHL B:IJI: OﬂIiIBfIITaX X omos
0 1, w3 oTeTofiEMKA (Kome0anus TeMoeparPy BOILHTOB o
paniocTaBnﬁnm 0,3—1°C, B UpOAOIIKSHIN ceplﬂé ;anano Rt il
5o ’ eMs . OTiHi H , .
‘ KHGJOPOTa BO BD ‘ [
B B aser y oNOBPANHEe, 110 NMOMHEOCTH, 110 ONUEAKROBOMY
D e Moo On ERBapIJIB,TM 305—10 guelt Ko HaUaga OOLITA.
\ e TOMEeLIAInCE: B T8 o
Y aiimimon FHe YCJIOBUA, BAMOWIC HA rasoofm
VuurHBaIECE TaK#Ke U OPY o o oysor. et
mrrx. TaK, OUETH IPOBOAMIVCE RCETHA B O e _
]IOJI}‘T‘laJIII’ KOpM B OJHO W TO e BpeMs HOCHE! If;JIGH S
Amanys cofepsRaHEA KICI0POaa B BOJE Ij0BOR
0 BIERTPONA. -
BUYRHOTO NIATHHOBOT ) -
HBI-IOD;B CRABH © TEM, UTO TIORABATENEM - CTaHE! 6rin nabpan ,,Fpynu
ki

efeHa C IeJbl0 BEIABITH
B (150) Omrmapos
ahenr’’, meppad CePHUA OIBITO (150)

' T8 V- TONBA-.
HAIMUNe B MCCHeNOBATL XapaxTep M ocoGenmim 8T0T0  diperTa ¥

HOB, KapIOB, Rapacell M OKyHeU. ,
Iapanyenbuse WSMEHCHILT 1};1;1;?;0 S e SO
{ KA I, L 1
§é B TPeX IPYIUaX 10 WATeHCED:
HPOB:JII?;BIEOGMW&F B I'PYLINE BCEUAA MeHBIIE, il 3:3;{;0;[;(1}?:;” e
H‘DGTB(:eM HOGOUBITHRM DPHGaM cBOHCTBEH ,,rp',foﬂl?ﬂ e Kmmonon
ot BeNHUNHE OH JOCTHTAN ¥ IOJBAHOB 493%; v map B
et ¢
cocrasman 40,2% u 38,2%. o
eH
. Benuuupa ,,rpymosoro s -
TeJBHEX IpefeNax B PAsHHX OHHTaX,ﬁ x -
ONHITOR WM B HOBEREHNY PHO HE Ha JIIOJIBm - moooTps 5o HOROTOPHS
SHHHX IOKA3a% ‘ .
Ananus HONTYICHHHX J{ et aome o
oobmexna, MU cer
7 BMEHEHIS I’IHTBHGHBH(%O'I:&) (;:_;'?Tn 'cym;eE:TBEHHU we ommrcs. Jlmuressoc
: oBoit :
B0HHI I'0#A, ,,FPYIO

RN TOTPeONIeHNA KUCTODPOIA,

WHT BApPBUPOBATE B BHAT
QETHEIX PABIMINI B yCIOBUAX
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orsercTeenHo Ha 8,19 u 7,19%,. HMAarencusnocTh I'aBPOGE‘.[eHa RAPIOB ;);
%0230 M/ 9ac B GMCTOH BOMe YBeAMIMBAIACh B OTAWHON BORE Kapae
?

11,29),
: rpyanoBot apdert’’ mpu srom Bospacran ma 11,2%),
goygﬁggcfgi‘/; :;;fe (:Z&gon — or 0,234 mr/r vac o 0,282 mr/r wae (,,rpyn-

nosoi asfferr’’ ypeanumpanca Ha 9,6%) (puc. 2).

o8]

g4, /ity
1 ’
NH
T4 ‘
Puc. 1. — VIHTeHCHBHOBCTE HOTpBﬁJIe:—
HWA KUCTOPORa B MUIIArpaMMax B
¥ 224 LI qac¢, B pacuere Ha 1 r JHUBOTO Beca.
< ﬂf H — OBAEHAA
7 = PEIOH B TpYume; & — H30MED
J{ZJ o5 gcoﬁrP B KOHTDONE; ¢ — EIONHDOBIEHAR
' i 0000b B ,,CTAlHONA™ BOge CBOETO BHTA,
ﬂ;". ‘ ’ ’ I — TOALAHLI (Phovinus phiginus)) 11 —
] ] F) RApIE (Cyprinus corpic;) IIT — Lapacu (Gm_
21sle a < = £ ragsius  corassiug) (I, II, JII Ha BCEX IIOC
7 Z x FELYICWMX PHCYHKAX OGUSHAYeHAA T€ IHe).
my & /000y
i
o 2 gspp- 7
2430 -
) ) o-
Prc, 2, — lpTencupHoCcTh LOTP
GueHus KHCNOPORA B MIVIIUIDAM- - 2778 -
MaxX B yYac, B pacuere ma 1 r 022
KHBOTO Beca. ] s P
o -— PHI0A B TPVINe; b — HI0JMPOBAHEAA PR
ocoﬁhp B KORTDOTE; c—ﬁaonﬂpO}aaHgsi;i Aty Asls s e
0000k B ,,CTAliHOI™ BOme HAPNOB; - | 2 ‘.
HIONEPOBAHEASL 0c00b B. ,,CTAiHON’" BOJ 7

{ kapaceii. '
Tarum oﬁpasoi{, OIUEITH MOKABAJH, YT0 XHMHUBCKOE BOBJI?;?I:IBHEP‘:;;II
PpEIG cBOETO BHRA He ABIAETCA CHeNU(YUUSCKHM PpasmpazsuT . bux
CIIOCOOHEL ¢ IIOMOIEH OPTAHOB XHMHYECKOTO TYBCTBA Bocnpnnmﬁaa}’::éﬂﬂm
APYTHX BHAOE, ONHSKUX MOJODETHHM II0 cncTemaanecRom;I HHOO?:[ e Ha;
Onzako pHOH BHAYNTEIHHO 0TI TATHCE 0 CHIIE PeaKy c(;MeﬁcTBa‘ 2
TOILAHAX NOKABANN, TTO ,,3a0aXu’’ [APYFHX BUJOB TOTO 4e orza —
— Hapacell M KAPIOB — OKAYHBAIT MEHee CUIbHOE BOBNelicrame, | MB,, &
nax’’ coGeTBeHHOTO BHAA. OTO 00BACHACTCS, TIO-BEAUMOMY, TeM, 9T0 pasip
SRETCAE HMMOIOT OIS FONLAHOB HEOTWHAKROBOS OMOIOTHIeCHOE 8‘I‘Iaq9HHoe.e”
V mapaceit B ,,cralizoit Bome’’ KapmoB ¥.y KapmoB B ,,cTaiinoli soge’’

Rapaceil raxux pasanuuil He 00HApymeno. Moo TOJATATD, 4T0 OTCYTETEYS
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CYSNECTBEHHEIX Dasamauil Ipu ieperpecrnmx BOsHelcTBUAX OBbAcHAeTCH
CHCTEMATIYeCKOM 6AnsocTelo ofoux Bumos.

Bumecre ¢ rem ,,3amax’’ MHDPHEX pHO, Nalerkmy 1o CHCTEMATHICKOMY

- IIGJAO0KREeHHI0 0T HOJIOHHTHHX, He OKa3zmBan GROJ’ILRO-HI’IﬁYI[I) B4METHOTO

BIMAHUA HA BEIUYNHY ,, TPYIIOBOTO odiderTa’’ TOJILAHOB, KAPIIOB H Kapaceii.
Taw, B ,,craiimott’’ Bome Gamrmitcroti panywrn — Coregonus albule (L.)
(cem. Salmonidae) murencmprocrs TOTPedIeHNs KHCIOPONA TONbIHAMIT
cocrasusaa 0,460 mr/r wac (0,447 — B MI/T 98¢ B KOHTpOIE); ¥ KapIoB OHAa
papeanacs 0,246 mr/r wae (0,248 MT/T yac B KONTpOAE), a y Kapacei —
— 0,234 mr/r vac (B rorTpoxe (4,235 Mr/r wac). »I'pynnosoit sdperr’’ opu
9THX BOBJICHCTBHAX He MeHMICH (pHe. 3).

Tarum o6pazom, omsrrer TIOKAIAIN, ITO TOLAHK, KAPIE ¥ KAPACH He
PEArMpyior Ha XHMHUECKOe BOBACHCTBME CHCTEMAaTHYOCHI BATEKHX BUIOB
MEPHEX PEG. _

B mureparype mmelores AUHHE, TOBOPAMNINS 0 cI0COGHOCTH PEB 06HA-
PYUBATE ONACHOCTL, M, B TACTHOCTH, XMITHMKA Ha Boasmom pacerogann
(Manreitpens B. 11., Panaxos A. B. (1958 mmp.).

Ionaras, uro uosmmo spennsa = BOCHDUATHHN PHGAMU .CHTHANLY, 0TAC-
HOCTH OUPeNCNEHAYIO POLb MOMET UTPATH XUMUYLOKA S Pelennus, M mpej-
TPUHAILL OIETE 00 HBYIEHHUIO BTOI0 BOMPOCA HA TEX FPYInax puf, KOTOpHe
MONOMBBORAMACH B IPEAHAYMEX dKeNepuMentax. B Kauecrse pasapamu-
Tenell ynorpeGaniack Boga, B ROTOPOft B Tewene "HCKOTOPOTO BpeMeHw
HAXOAUINCEH XULHEE PHOH — myra (Bsox lucius L.} u poram (Percottus
Glekni 1..). :

Brino o6Hapy:meno, uro wa sy PasipamuTeN I Bce IOMONKTHEE PHGH
PEArwpoBalu BECEMA HHTEHCUBHO. ¥ TONLAHOB | 3amax’’ POTAHA BEBHEBAI
YBeIMYCHUE WHTeHCUBHOCTH moOTpebiieHns rucaopona no 0,727 mrj/r uac
(o cpasrenmo ¢ 0,463 Mr/T 9ac — B KOHTpOJIe), a npubnBanme B »» Iyubeit’’
BORE LOBLINIANO0 UHTEHCHBHOOTH raszoolmema mo 0,913 MT/F wae {no cpasHe-
muio ¢ 0,463 mr/r gac » mopwme). Hpa srom ,,rpyunogoit sdert’’ yremun-
BAJICA COOTBETCTRCHHO Ha 20,19, m 26,29, :

VY rapmor ma ,,samax’’ IYKN ToTpeSnenne Kmeaopoxa BOBpacTamo
o 0,309 mr/r wac (s Konurpome 0,230 mr/r wac); ,,rpynmoroit shderr’’ yre-
arBaca Ha 16,5%. V- rapaceii TpH 9TUX BOBNEHCTBUAX ,,Mpynmosoii
apderr’’ Bospacran ma 14,6% (pme. 4). ‘ '

CuunbHOEe mOBHIIeHME noTpebiaenua RHCIOpoga 1, GISTOBATEIHHO,
SHATHTONBHOE YBONWYCHHE ,,TPYIIOBOTO serra’ y Beex mojomBTHIIX
Pl CBUTETeNLCTBYET 0 TOM, 9TO © [IOMOIINBIO XEMOPENeNIUH PHOE €mocobHE:
00HAPVIHATE XMINHUKA. o

B srux onmrax, rax me war w B VLEITAX CO ,,CraliHOi Bogoll”’, v puf
Habuofanach oMAaKOBAN peaKmua — UHTCHCNBHO® - MOBHIMEHUE  CROPOOTH
rasoo0MeHa I, C6[0BATEIBHO, YEBEJIYCHES ,, rpYnnosoro sgferra’’, Ogmako
Suonmornveckmit cMEtea pTIX peaxuuit pasnuved. Ecan B onzrrax co N Vv ()
BOMol”™ ,,8amax’’ I'PYIIE 0BOETO BUTA BHIBHBAET Oecriokoiterro u , momer’’
CTa;m y msommpoBawHOt 0colH, Ba cuer wero moBmmaercs norpednenue eio
RUCIOPORA, TO Tpu BOBAeHETBNN ,,3aTaxa’ XUTIHIK, YBeNHUEHHe MATEHCHE-

Hoeru razoobmena IIPOUCXOTUT B BHOY TOTO, 49TC 5TOT PaBIpaRUTEN: ABIG-

eTCAa onA PHO CUTHAJNOM ODACHOCTH,

Hssecrro, uro BemecTBa, srerparmposane W3 KO PrIb, BHAHBa0T
.. * i pE1o,
¥ Oyprinidae oGoponutensrymo pearnuo. B csasm ¢ srmu npegera-
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BIANO MHTEPEC CPABHUTETLHOE HCCICAOBAHME YIAcTHA XeMOpeNeNnal B
BOCTPUATAN CHTHAJA OIACHOCTH . pHbaMi, pasnmyaomuMmcA 00 cBOel

BHOJIOTHH . 7 )
Hamu OHv IpefUpHHATH OIEH, HENb0 KOTOPHX GHUI0 HCCIERO

'BATH BIHAHUE HA 00005 BROTPAKTOB KOMKH PHO PASHEX BHIOB.

&
1
¥ 2447 0560
e JZM_’ i 02 02 . Puc.’8, — IETeHCHBHO 6Th HOTPe0NeHLA
e KHCIOPOAa B MUIIHTpamMMa¥y. B Hac
AN i l— . B pacuere Ha 1 r MMBOTC Beca.
" 1 — i b ~— MS0IWPOBAHHAA
L b1c LELA L géoﬁbp uga :o;r%%gg? ¢ — H3OIHPOBAHHAH
4 r ’ 0¢o0s B BOOE PAMYIIKH.

947
1

144
B

Puc. &, — MHTEHCHBHOCTh ToTPEGTS-
HUA KUICI0PORA B MHIIUIPaMMax B
qac, B pacuere na 1 r KHBOIO BECA.
a—Jputa B Ppynne; & — H30MEPOBAHAAR &
ocolle B E{OHT[JDI[E‘;’ ¢ — MBONAPOBATHAA
©0colb B BOTE & ,,3AMaX0M" LIYKH; d_HBO’:
JNPOBAHHAA 0C00b B BOHE C ,,3aTaX0M
poTaNa.

Onsrrmn (513) mposoamIHCh HA TeX e YOTHPOX BHRAX PHO, KOTOpEHe
HCIOMBBOBANIC, HAME paHes. B KauecTBe pasipasiuTeNs HPHEMEHAIACH
SHCTPAKTH KOMH TONbAHOB, RApUOB, Kapace#, PANYIIR, MyKH, poTarﬁIa3
coMa M owyHeii. B MeHbiee OT/eNeHHe pecLMpanmounHO# xameps poba
RIATOCH 110 50 MIT SHCTPAKTA KOMIL PEIG; KOTOPHH GBI IOMYUeH NDI BKCTpA-
ruposanny 1 T KoM PHO B 1 1 BOAOMPOBOAHON BOJEL. "

OnmeiTel moKasamm, 4ro Hambonee CHIIBHOE BOBAEHCTBHE %RaBLIBaIOT
BEIIECTEA, SPHCTPATMPOBAHHBIE M3 HOMEH prib csoero suya. ,,I'pynmopoit

0 T 0
a(erT’’ mpyW HTOM Y TONBAHOB BO3PACTAI HA 30,3%, 'y mapuos Ha 18,19,

) IWIeHNA FHTOHCHBHOCTH Ta80-
a v mapaceli ma 14,29, 8a cueT pesKOTO YBEJINTe, :

ofmeHa msoHpOBaHH0il ocobu.
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OKCTPAKT KOMH PHO APyrmx BUJOB, HO TOTO jKe CoMedcTBa, 4ro o
TOMOTHITHEE PHOE, OKABHIBAIL MembImee jeicTRue. »I'pymmosoit sddent’’
y TOMBAHOB HPH BOBIEHCTRHM BHOTPAKTOM KOMK KApPIOB MOBEINAJICH HA
19,3%, a orerpakrom Komu rapacedl Ha 19,7%. V napnos sxeTparT momu
Kapaceil BEBBAJI YBeMUIYEHNE ,,FDYINOBOIO apderra’ ma 11,4% u y napacei
OHCTPAKT KOMH KapnoB — na 109,

OHCTPAKT KOMH PATYNIKE, npunajaemaniedt x cemeiicrsy Salmonidae
OKAa3aMCA HeDPPEHTHBHIIM, BOINYNES ,,IPYIIOEOTD aferTa’’ B HTHX OMETAX
0CTABANIACH HEHBMEHHOI,

JHCTPAKTEL KON XUITHWKOB BH3BAJII CHJBHYI0 peaKLul y Beex
HOAONEITHEX PriG. Bemeersa, skerparmponammmie us momm XuiHbiX pHG,
OHABLIBAJM Ha NOJONHTHHX PHO TaKoe e felicTENe, Kak U Boja, B KOTOpOIt
COMePsKAIMICh XUIHHE PHIGEL.

Pesynprarer omsiTos ¢ ,,3amaxom’’ XUDHWKOB W OHETOE ¢ BROTPAKTAME
womu PEO IOKA3ATW, IO XWMUYECHAS PEleTmHA UIPasT BHAYHTENBHYIO
PONE B BOCHPUATHII ONACHOCTH TONOULTHEME PHIGAMI. ,

HlonyqeHHse NaHHME HOBBONAIOT IyMaTh, 9TO PABANYMS B CTeHmeHH
PeaRnuM PHOH HAa XMMHUeCKH® BEOBHEMCTBIA DPA3HOTO KAYECTBA BARMCAT
OT SROJNOIMYECKON afleRBATHOCTH PABAPAMUTENA M OT CHCTEMATHIECKIX OTHO=
mernit prG. Pasnuans me B MHTCHCHBHOCTH pearmum Memy prbamm pas-
HEIX BHI0B YHABEIBAIOT HA TO, 9TO POJIb XEMOPENENINY B CTANHELX OTHOIE-
HHAX 9TUX PHO pasiawuma.
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PAR’

I. MANTA et D. BEDELEANT

dérdglements de Ihomeeostasie glycémique A des niveaux différents :

" 4, La régulation endocrinienne : insulinémie. de base et dynamique; z:éponse a
Vadrénaline (platean de type prédiabétique);
B, les enzymies lds au métabolisme glucidique : Phosphorylage, 'hexokinase,
aldolase, - G--G—P—ase, G—6~—P—DH, Gluconate —6—~p— H,  SDH;
G, les facteurs de limitation de la glycolyse et de 1z cbnsommation doxygéne en
brésence des différents substratims avee ou sans DNP, NAD, amytal, ete., qui
Plaident pour les dérdglements des processus énergo-enzymatiques dans atliéro-
matose expérimentale, ) '

Les conceptions actuelles plaident pour lo fait que les perturbationg
qui surviennent dans Pathéromatoge intéressent un cadre. métabolique
complexe, leg modificationg comprenant certaing maillons' dang. Te tempsg,
4 des niveaux différents.. : ' . : !

~ Les observations cliniques ont montré Passociation 1réquente de
Pathéromatose avec le diabéte [1]. Dans les recherches efféctudes nous
AVONS anssi enregistré des modifications similaires, mais augsi d’autres
modifications spécifiques, différentielles, entre leg malades avec diabéte
(D), athéromatose (A) et les maladiey associées (A 1 D) en rapport avee
les témoing (T), en ce qui coneerne le cuivre {2] et certaing enzymes impli-
qués dans le métabolisme glucidique, par exemple lg phosphorylase,
Valdolase, 1a sorbyte-déshydrog‘énase, ete. [37.

Les recherches entreprises sur deg lapins en étas d’athéromatose-
expérimentale Provoquée par un. régime hyperlipidique choléstérols
d’apras Anitchikov, dans une variante mige a1 point bar nous [2], ont;
: . . . _ -

* Travail prdsenté 4 la Premidre Session de Physiologie animale-(Cluj, 2528 mai 1965),

REV. ROUM. BIOY, ~ ZOOLOGIE, TOME 11, X0 4, p, 301 -307, BUCAREST, 19¢8
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comme objet . ’étude des mécanismes de Phomeeostasie glycémique &
des niveaunx différents : -

A, la régulation. endocrinienne ;

B, la régulation enzymatique et les modifications des différents
enzymes ;

0, les mécanismes de contrdle au niveau des particules soms-cel-
lulaires, spécialement des mitochondries.

RESULTATS ET DISCUSSIONS

Les résultats de mnos recherches sont envisagés dans les graphiques
comparatifs annexés (fignres 1—4).

A, Régulation endoerinicnne-humaorale

En ce qui concerne le métabolisme des glucides, la glycémie des
lapins & Vathéromatose expérimentale présente, en rapport avec les té-
moins, une large dispersion sans variations significatives, mais montrent g TT—
une labilité des mécanismes de la régulation glyeémique. G Insuline — insul-gloe. iy
‘ Pour élucider les canses des niveaux déréglés, nous avons utilisé le ) o ) ' o
test de Phyperglycémie provoquée, dont 'aspect rappelle celui d’un dia~ - Fig. 1. —La régulation endocrinienne de la Fig. 2. — Les modifications de quelques.
- . s : N ng{CémIf’« Hyperglycémie provoquée (1), in- enzymes ch i S
bete léger [2], manifestant un déréglement global du systéme neure-endo- sulinémie (IT), réponse 4 I'insuline-glucose (III) neyines chez les lapins athéromateux
crinien régulateur. et 4 Padrénaline (IV) chez les lapins athéro- %A)) edialfgtemal)a)dgz ézfcd'athémmmse
Afin d’approfondir ce phénomene, nous avons suivi le taux de mateux (A) par rapport aux lapins témoins (T). © -+ D) par rapport aux t%nif,iﬁis"?}?" (ﬁ'
I’insuline basale, qui est augmentsé chez les animaux athéromateux, tandis plasma ; H, hématies ; F, foie; R, reins:
que la réponse & la sollicitation par glucose (insulinémie dynamique) montre CO, coeur; CE, cerveau.
que les animaux témoins libérent au cours de ce chargement une quantité .- '
plus grande d’insuline que les animaux athéromateux. Il est probable que, r : N 4 —
pour assurer les processus biochimiques, sur le fond de déréglements F ThHTH - =~ T
complexes, une quantité plus grande d’insuline doit étre sécrétée, pour r 7
pouvoir assurer un niveau suffisamment élevé (seuil tissulaire), auquel I Myl ..
les tissus puissent utiliser le glucose circulant [4]. _ z T 7 F B I3
En ce qui concerne le réle anti-insulaire, nous avons cherché la WET A Ao K
réponse des animaux athéromateux & 'adrénaline et nous avons constaté : 4|14 4 i PV I L O T Y R V| I P 4
Paugmentation (de 20%) de Vhyperglycémie chez les animaux athéro- : ] -| ' TG B0 G PRV o T AP s
mateux en rapport avec_le témoins. : Y T T a— Pyrovate  Sucinate D 7 '
Le réponse des animaux & l’alloxane, en vue de provoquer le dia- Jubstratum Kol gyrov”  socoime S8 - Hitochondiies , §-P-DY
bete alloxanique, ne montre pas de différences significatives entre les : . Fig. 4. — Quelques aspects du métabolisme
animaux athéromabeux et les témoins. ‘ . ' énergobiochimique dans le cerveau des laping
: . 7 athéromateux (A) par rapport aux témoins (T).
B. La réqulation enzymatique et les modifications des différents enzymés R [
Considérant qu’s la base de ces perturbations métaboligues se 7
trouvent des lésions enzymatigues, relativement pen décrites dans la ‘ -
littérature [5], nous avons dirigé notre attention sur certains enzymes I
que nous considérions intéressés dans Iathéromatose, en rapport avee 7 ol
le métabolisme glucidigue, par le prisme de Pincidence clinique de athé- N 14
rosclérose avec le diabéte et dang le cadre de la respiration cellulaire : ' raidin '
les enzymes d’oxydo-réduction. H'| ‘
a. Les aldolases (d'aprés la méthode d’Herbert [6]) apparaissent T S — <- Fig. 3. — La consommation d’oxygine des
acerues dans le plasma et les hématies des laping athéromateux ainsi que JubstratomMl gyrov,  sugcir. 2 coupes (I) et des homogénats (IT} de fole des.

lapins athéromateux (A) et . des témoins (T).
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dans le cour et les reinsg, organes qui, dang ce Cas, peuvent atre soup-
¢onnés comme étang Source de exceés des aldolases sanguines. L’sbaigge.-
ment observé dang le toie peut stre mig en Tapport avec le fait; que dang
les maladies hépatiques, log taux demeurent 00Tmaux dang les formeg
chroniques exemptes de nécroses dy barenchyme hépatique, ainsi qu’avec
le déréglement qy métabolisme deg glucides et avao Paltération fonction-
nelle dn Toie, que Lious avons constatée par le test de Pépuration plasma-
tique du BSPp (7] ¢t par observations an&tomo—pathologiques. En cli-
nigue, les tanx maximums se frouvent dang 1o sroupe A -l D, suivi par

dans les hématies, Jog taux sont inversés (maximum anx T et minimnmg
aux A + D), ce qui soulgve le probléme nouveay d’une inversion enzyma-
tique entre le Plasma et leg hématieg [3]. :
. b Les he’a:ékfma_ses, activées par Inguline [8] agissant sur 1e glucose-
6-phosphate (G—6—P)en méme temps que Ig, G_G—P-ase, qui prodait
la libération du glucose dang la circulation, sont directement; impliquées
Pour maintenir Phomeostagie glyeémique. Nog rechercheg [9] effectudes
d’apras 1g méthode de Zaharine (107 pour Phexokinage et de Swanson

[11] pour 1 G-—6—P-gse montrent; une diminution gy niveau du foie,.

tant deg hexokinagseg que de la G—6—P-age. Leg modifications gont

a

labilits qy métabolisme glucidique, aingi que le fait que leg déreglements

Les hexokinases et I, G—6--P-ase sont accrues dans leg reins, pouvant
expliquer 1’ahsence de la glycosurie chez leg animaux athéromateux.

. ¢. Les Phosphorylases (déterminges d’aprés Qori [12] et Asatiani
[13] p’intéressent bas seulement le métabolisme glucidigue, mais elleg
Fétendent auggi aux voies de transformation deg lipides et des acides

aminds en glucides et inversement, 8e trouvant en Tapport étroit avee leg

COmposés macroergiques Phosphorylés. N 08 recherches [3] montrent que
Tes Phosphorylages étudides soug Paspect de 1a Syunthése du glycogéne,
tomportent les tanx maximums chez log A, tant dans le Plasma (Paceroig.
sement le plug marqué) que dang lag hématies. Tia diminution Iégére par
Tapport & la normale apparait dans leg hématies deg malades A |- 13, Alinsi,
Penzyme apparait modifig Spécifiquement dang I’athéromatose, en rap-
Port avee les autreg groupes étndigs,

d. La sorbyte-déskydrogémse est congidérée par Gerlach [14] comme
Pindicateur deg perturbations hépathues, mais on sait que le myocarde

?
moins dans le foie et log reins) ainsi que chey tous leg groupes des malades

(4, Det A 4+ [31), ce qui révale Pexistence d*une ésion biochimique -
généralisde qui prouve QU4 ce nivean leg troubles duy métabolisme glu- .

cidique présentent Pagpect d’un fond enzymatique commun, modifié d*une
fagon analogne. '

Similaires & cellag du diabéte en g qui concerne leg hexokin’ases,‘ maig:
différentes en ce qui concerne Ia G-6-—P-a,se, ce qui: peut expliguer lg
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. Nos recherches ont révélé (les modificationg Survenues apras
45 jours d’alimentation Par le régime athérogéne, en ce qui concerne
Pacide Pyruvique [157, Cleg modifications noys ont portés i DPétude de ia
thiamine et de geg divers esters Phosphoriques chey les animanx athé-
romateux, D’apras Ia, méthode de Rindj [16] dans le foie on constate 1g
diminution de Jg, T et du TTP, et dans le sang celle dy TDP, ce qui indi-
qQue des altérationg biochimiques ay nivean de Pactivation de 1 vitamine
B,, néeessaire bour Ig Pavticipation de celle-ci dang leg Processus enzy-
matiques,

Nous avons également étudis certains enzymeg qui montrent deg
variationg significatives comme le coenzyme acétylant, Ig triptophane.-
0xydase, l’histamina,se, Penzyme méthionine-activa,trice, ete. [5].

J- Les moditications significatives dy Cuivre ont attiré notre atten-
tion sur I eytochrome-oxydase, enzyme situé dang Ia Phase finale de 1,
chaine respiratoire et qui, gelon Popinion actuelle, contient dqy cuivre dang.
82 structure moléculaire, Teg déterminationg effectudes d’aprag Pigareva,
et Tchetvernikoy [17] montrent Pabaissement gy hiveau dy toie, similaire
Laflleurs anx modifications de Ig majorité deg enzymes étudigs [9]. Bn
revanche, nous avong constaté un aceroissement; surprenant (de 700_—
800 %) dans Ie cerveau des animany athéromateux, e qui parle en faveur
de Ia participation directe du systéme herveux central dang Ieg dérégle.
ments athéromateux, apportant de la sorte des arguments d’ordre biochi-
migue aux théories nervistes touchant Papparition et Paggravation de
Pathéroselérose. _ : '

C. Les méeanismes (u cortlrdle au niveany des particules sous-celulaires,
spéeialenient geg mitechondrieg, .

Les donndes de 14 Littérature [18] signalent ceg derniers temps
des modifications de la respiration cellulaire dang Paorte athéromateuge,
Aussi avons-noug dirigé notre attention en Premier lien sur le foie, qui
Présente (eg modifieationg a,natomo-pathologiques, des dérdglements
enzymatiques et fonctionnels 51, 171, [19], [20].

Outre Ia détermination classique de 1a respiration cellulaire par Ia
méthode de Warburg, en miliey d’air, suivie séparément sur deg homogg-

" Dats et des sectiong de foie, nousg avons étudié linfluence e Yaddition

des différents substratums sur g, respiration cellulaire, Ayant étudig
Paction deg acétates, pyruvates et de quelqueg intermédiaires dy cyele
citrique, Krebg [21] constate Jue ceux-ei angmentent Iy consommation
d’oxygéne, probablement en raison de Paffinité plus grande pour leg
codéshydrases on les ﬂavine-enzymes des premidres étapes de la chatne
des oxydationg biologiques, ‘

Nous avons abordé 1'étude par Vutilisation au byrovate et du sueej-
hate qui, dang Jeg recherches de Krebs, s’averent &tre les activateurs les
plus puissants de Ia respiration celiulaire. En vue d’approfondir Jeg eau-
Ses et les méecanismes intimes gui bowmraient gtre 3 la hage des lésions
athéromateuses, nous avons utiliss lo dinitrophénol (DNP) afin de décon-
pler les processus de respiration cellulaire de ceux de glycolyse. A cet égard,
Slater [29] soutient que le DNP 'a pas d’effet sur Iy phosphorylation

b—c. 8620
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liée an substratum, mais qu’il stimule la Tespiration des cellules intactes,
en méme temps que inhibition des différentes fonctions qui gollicitent
Pénergie celluiaire. :

De nos recherches [9] dans ce domaine se dégagent les quelques
faits suivants ;

@, La respiration du tissu hépatique des animaux A sang addition
de substratum spécial, tant sur des eoupes que sur des homogénats, est
de 30—40 o plus faible que chez les témoins.

b. Lorsqu’on ajoute du pyruvate sans DNP on constate I’augmen-
tation de 409, de la consommation d’oxygéne chez leg témoing, tandis
que chez les animaux A on ne remarqie pas ce processus. I1 nous semble
Intéressant que, 4 Ia différence des données de la littérature et du com.
Porfement des animaux témoins, qui révélent un aceroisgement important
a Paddition du DNP et du Pyruvate (de 70 9, environ dans nos expé-
riences), chez les animaux athéromateux Paceroissement est trés petit

dans les homogénats, et dans les coupes nous constatons méme un abais- -

sement,

¢. En présence de succinate ajouté aux compes des animaux té-
moing, la respiration s’acerolt de 99 %; et avec du succinate et du DNP
elle s’accroit de 1819%, tandis que dans leg coupes provenant d'animaux
A Daccroissement avee succinate est de 1079, et avee du succinate -+
DNP de 1349, Sur les homogénats, le succinate accroft chez les ani-
manx témoins la respiration de 122 % et le succinate & DNP de 32797,
tandis que chez les animaux A Paceroissement est, dans le Premier cas,
de 62 9%, et dans le second cas, de 88 9%, ce qui montre que la respiration
sur les coupes et les homogénats en présence de DNP est moindre chez
les animaux A et sensiblement diminuée par rapport aux témoins dans le

cas du succinate - DNP.

On peut conclure de nog expériences que dans Pathéromatose, il
existe probablement deg facteurs enzymatigques capables de modifier
la respiration cellulaire. La stimulation des oxydations cellulaires par
le succinate, constatée tant ches les témoins que chez les animaux abhé-
romateux, peut &ire considérée comme une déviation de la voie utilisde
par les enzymes byridiniques {237, ce qui permettrait de conclure que
Pétape flavinique ne constitue pas un facteur de limitation de Poxy-
dation. '

d. En continuant nos recherches sur les lésions enzymatiques dang
Vathéromatose nous avons étudis le métabolisme - énergétique du tissu
cérébral chez leg laping & athéromatose expérimentale [7].

Nos résultats montrent que dans le cerveau des animaux A on
constate une dissociation de Pactivité de I’hexokinase (augmentée) ot de
Paldolase (diminuée), tandis que la glucose—6 —P-déshydrogénase et
la 6——Pé-glucona.te—déshydrogénase (détermindes d’aprés 125]) demeurent
inchangdées, fait qui parle en faveur d’une déviation dn métabolisme du
glucose par voie pentoso-phosphorique.

La diminution de 'activité des ATP-ases & pH 7,4 et 8,0 et la
non-modification de celles 3 PH 6,3 (daprés Kielley [26]) constatée
dans les mitochondries du tissy eérébral chez les animanx A indique une
Perturbation des facteurs de contréle (ATP-ages) de Ja chaine oxydo-ré-
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ductrice cellulaire. Ces résultats confirment les observations sur le
« block » partiel du succinate et du pyruvate,

Ces constatations sont encadrées dans une conception large sur les
lésiong bioehimiques-énergétiques dans Dathéromatose et mettent en
¢vidence la grande capacité de compensation du Cerveau par une meohi-
lité métabolique prononeée qui assure le maintien dans leg limites nor-
males des processus d’énergogénase.
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SEASONAL VARIATT

REACTIVITY T0O ADRENALIN

CONSTANTA

of hormone.

in the other SCASOLLS.

body weight, in winter,

zed, by different; Tesearch worlker

may influence hyperglycemic reactivig
have so far not been studied. Therefore in research Works carried out on

da and Bombing variegata, we have
observed the modifications of hyperglicemic Tesponse to adrenalin accord-
ing to dose, season and temperature, and tried to establish the action

two species of Anura, Bona ridibyn

threshold of hormone,

—_—

Modifications of hyperglycemic reactivit
dese, season and temperature were studied in twao species of anura, Rana ridi.
bunda and Bombing variegala, establishing at the same time the actiog threshold

carbohydrate metabolism in amphibia,
glycemia (A7), of tolerance to glucose [61, and of the action of insulin
[7], we have broceeded to the study of the effect of adrenalin,

The hyperglycemiant action of adrenalin in amphibia wag emphagi- ‘
S [12], [16], [18], but the agents which |
¥ to adrenalin of these animals ' l‘

For our experiments we have uged 134 adult specimens,
ridibunda, captured in the neighbourhood of Bucharest and of the

ONS oF HYPERGI,

BY

MATEI-VLADESGU

tional 1o the injecled dose of hormones ; in antumn and winter,
adrenalin, doges more intense and lengthier hyperglycemiag wel'e obtained. thgn

The action threshold of the hormone corresponds to the dose of 19 g adrenalin/ky

-]
In the present paper we give the results- of these investigationg,

MATERIAL AND METHOD

* Work presented at the First Session of Animal Physiology (Cluj, 2528 May 1965).

BEY. ROUM. RIO7, ~ ZOOLOGIE, ToME I, X% ¢, p, 800314, BUCARBST, 1988

IN ANURA *

y'to adrenalin under the influence of

ertaken by us on the regulation of [/‘-_
after the Investigation of normal

males and females of Rana
Nucet Pisciculiural Station,

YCEMIC

with simjlgp
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and 59 specimens, of both sexes, of Bombina variegala, at the Sinaia Zoological Station. The Plyoeniz
average weight was 70 g in. Rana ridibunda and 7 g in Bombina varisgata, mi Slpeemiz
After capture, the animals were kept without food in earthen aquariums. 2¢ hours w0 ‘ ) e % ]
before experiments they were brought to the laboratery and kept in small aquarinms, af w v
whose bottom a continuous water current was passing. Experiments Wwere made at tempera- o . FP Fia
tures varying, according to season, between 16 and 28°C. & & P
For experimenting, animals were divided into lots. of 3_5 specimens each, Every :
animal was injected with adrenalin, and then, at various time intervals blood was taken for (4 4 . 771
analyses. In Rana ridibunda blood was taken by cardiac Puncture, while in Bombing varie- &7 1 i
gata by bleed"ing. Glycemia was dosed by the Hagedorn-Jensen method. ’ E 4 !_I_ g
19/5s Biofarm adrenalin was used. Dilutions were made with physiological saline solu- M ’-} 51 T}' ’_]_
tion (6.50/00 Nagl), Experimental doses were injected into the dorsal ITymphatic sacs, Experi- i s H & i
ments were carried out in all seasons. 4 FI-
7 , E7
¥ ) s
RESULTS OBTAINED
. 7 71

PR 11 ie 1 dtv g fee g ] 7 J ¥
Varjation of hyperglycemie reretivity to advenalin aecording 1o dose G 14K F15HA 77 RN % tors T RN INERY P IRY, ot
S . ) . . Hugly  Wupgly  Hgugtty ; o
In. experiments carried out on Eana ridibunda in the monthg of %/ y‘ H/ bty Mgty e Wl Dy
July-August, at a temperature varying between 25 and 28°C, the action Iig, 1. — Action of adrenalin on glycemia in Fig. 2. — Action of adrenalin in Bombing
of 4 different adrenalin doses : 50, 100, 500 and 1000 ‘micrograms kg ' Rana ridibunda (Juty-August, 25—-28°C; the variegata,
Wwas observed. After the adrenalin administration, blood samples were verlical lines fepiesent the standard error of
taken at 1, 4 and 24 hours, glycemia being determined. The results are 16 average).
shown in the graph of figure 1.
At is found that the intensity. of adrenalinic hyperglycemia is di- Jveami
rectly pl’ppqrtiona..l to the injected ‘dose of adrenalin. Glycemis, increases %% g
in-the fifst' 4 hours after injection, and refurns to normal after 24 hours, "
' A direct proportionality between adrenglin dose and hyperglycemio
responge was likewise foundin Bombing variegate (Fig. 2). The return g
to narmal of glycemis in this species was, however, more rapid, even after P :
4 hours. Experiments were carried out in July, at 23°(, T
v - . In- both species, the effect of adrenalin. on melanophores lasted _ ‘ ar,
about 2. hours, _ . Y ﬂ-
B :.‘:‘:' ';=j‘: =. “ .. 7 . ) ) , ﬁﬂ - r}
- Seasonal variation of hyperglycemic reretivity to adrenalin ’ FI—
" To dstect veasonal variations of hyperglycemic reactivity to adre- _—
nalin in Rang ridibunda, we likewise repeated the experiments towards
the end of auntumn (November). at temperatrres of 16 —18°C, when the ta
animals had a lower metabolism’~ - - b
w00 e found the Same dependence between dose and induced hyper- 5
glyceinia intensity (Fig. 8). For the same doses of adrenalin, the value a7 ' A 'l‘li'
-of adrenalinic Liyperglycemia was however higher than in summer (0.02 < ) : g
P < 0.05), while the time Decessary for re-establishing the initia] glycemic . ARy I NERY T INERYS L4 N8 0T 4 Hpours I"‘
level was longer; 48 howrs (Fig. 4). _ galine gy Wuphy  Sipglty  Omgug sty i
During reproduction season (May, at 20°0), response to adrenalin wag i ' Tig. 3. — Action .of adrenalin: on glyeemia in Rana ridibunda (Novembez, ' If
feeble even in animals treated with doses of 2000 micrograms/kg, At such . 16—18°(), 1
8 g . f
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doses glycemis increased after 4 hours from 284 2.05 mg. % to only
52 £ 4.94 mg Yo '
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Fig. 4. — Seasonal variation in hyperglycemic reactivity to adrenalin, in Rang
ridibunda (percentual values as against average normal glycemia  considered
as 100y, ’
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Fig. 5. — Seusitivity to adrenalin in Rang ridi- D‘;‘;/’M B /é,’ay/{’y Q’ay/‘fy

bunda (MN = average of normal glycemia).

The limit of sensitivity {a adrenalin

© Im December, in the laboratory, at g temperature of +24°C we
tested the action of some small adrenglin doses, 10 and 25 micrograms/kg
(Fig. 5) on several specimens of Rang ridibunda, From the comparigon
of the action of these doses with that of physiological saline solution
administered alone, results the existence of a hyperglycemiant effect
even for the dose of 10 micrograms/kg‘, in the first hour after adminig-

5 HYPERGLYGEMIC REACTIVITY TO ADRENALIN 313

tration (0.02 <« b <C0.05), The 25 hliel“og'rams/kg' dose was plainly hyper-
glycemiant (p < 0.01).

DISCUSSION OF RESULTS

In our investigations on Triturus vulgaris [8], we have likewise
found a direct dependence hetween the adrenalin doge and the induced
hyperglycemis, intensity. Thig dependence was also observed in other
species belonging to the other classes of lower vertebrates [97, [11],

[13] and [14]. Mazeaud (101, [11] hag shown that the directly propor-.

tional relationship between dose and induced hyperglycemia ig only found up
t0 a certain limit, Thig limit seems to be determined by the glycogen reser-
ves which the animal hag at the moment of the experiment, ag in amphibians,
and in the rest of vertebrates, adrenalinic hyperglycemia appears due to
hepatic glycogenolysis [2] and [4]. :

The cause of seasonal differences observed by us in Rang ridibunda
regarding hyperglycemie reactivity to adrenalin, might De explained
by the fact that, in amphibians, the concentration of tissne glycogen varies
throughout the year, in that if reaches g maximum level in aufumn and
drops to a minimum in 8pring [5], [15]. As far as the duration of hyper-
glycemic effect ig concerned, we congider that this depends particularly
on the difference of temperature, The Pphenomenon was studied by Ma-
zeaud in the carp, by Khalil and Ianni (quot. 10) in Uromastiz aegypiia
and by Coulson and Hernandez in alligator [37.

As a matter of fact, temperature influences other effects of adre-
nalin ag well f11. :

Bensitivity to adrenalin in anura has not been studied. From our
experiments on Rana ridibunde it results that during winter, very small
doses of Hdrenalin (10 micrograms/kg) induce an evident hyperglycemic
effect. In Summer, however, sensitivity to adrenalin ig smadller. This ac-

tion threshold of hormone i3 similar to the one determined by usin p.

turus vulgaris [8], and in certain species of reptiles {97, hut ig higher than
that found by Motelics, [13] and Mazeaud [10] for carp (1 microgram kg).

CONCLUSIONS

seasons.
We consider that thege differences are due to Seasonal variations of
glycogen reserve and to metabolism Intensity (under the influence of
temperature). :
2). The action threshold of hormone ig of about 10 micrograms/kg
(during winter Season),
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