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8. 1. — Mahunkop ales  singy-
laris n.g., n.sp., adulte, corps,.
vue dorsale.

Fig

%

tés 'un dang Pautre, prés du bord r
effilés et lisses. Tieg bothridies globuleuses, sont; dloignées entre elles

ostral ; ils sont semblables, peu courbés,,

oS par

anespace qui est le double du diamétre de chaque coupe. Le sensillus est
un poil non élargi vers l’extrémité, ‘garni de nombreyges barbules, Les
DPoils  interlamellaires s'insérent entre leg - bothridjes, tout pres d’elles,
sur les trés petites saillies parabothridiques, Grice 4 leur, finesse, ces poils
sont mis en évidence avec difficulté ; ils gont eftilés, lisses et fléchis en
i hridiaux, sont les plus courts et; épointés. Devant

arriere. Les poilg exobot
les bothridies i n’y a pas une Paire des carénes comme chez les Herman-

nobates Hammer 1962. % _

Le notogaster, est trég bombé et arrondi. On observe difficilement,-
pan transparence, que les saccules intratégumentaires sont disposés sur
toute la surface dorsale. Il exigte 14 paires de poilg gastronotiques de
dimensiong et aspects différents. Toug ces poils sont filiformeg et lisses,
sauf les poilg bostéro-marginaux qui resemblont ayx épines cilides ot
robustes. De méme, les poils ¢ gont les plus fing et Jog plus courts poils.
gastronotiques. Leg glandes latéro-abdominales volumineuses, comme chez.
tous les genres de cette famille, sont situées au-dessous des poils e,

a. Corps, vue latérale.

i Ite :
i . — Mahunkobales singularis n.g.,, n.sp., adu '
0y 2 @ h. Pail postéro-marginal, détail.

Fig. 3. — Mahunkobates singularis n.g.,
n.5p., adulte, corps, vue ventrale,
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_ La face - ventrale présente linfracapitulum caractéristique. de 1a
famille. Les épimeéres I, IT et ITI sont bien individualisées par les apo-
démes claires. I parait que 1’épimeére IV nlest délimité de l’opistllosoma
que par de faibles rides. On voit par transparence, dang le voisinage du
coxa IV, une paire des vessios d’air comme chez les tous wem’esbnéo-
tropicales de Hermanniellidae. Les poils épimériques fins, droits pointas
mais bzu-belé‘s,_ sont ordonnés de la maniére suivante :,3 Sy his 2:
Les voh_zts ‘g(_en’lt@ux et anaux sont si rapprochés 'un de Pautre que les
anneaux périgénital et périanal se touchent ; cest un des caractéres les
plus remarquables de cette nouvelle espéce. Chaque volet génital arrondi
@ sept poils égaux, courts et lisses ; ces poils ont une position marginale,

a Pexception du deuxiéme et du cinquiéme qui sont plus éloignés de ce

bord. Il y a dériere les volets génitaux aussi une paire de poils agénitanx

effilés et lisses. Chaque volet anal est orné de petites crétes ot zi)r(",s'en‘ue

Sur son ' coté extérieur un alignement de saccules intratégumentaires.

Les d(;ux paires de poils anaux sont ligses et effilées. Parmi leg trois pairés

de poﬂ‘.\' a,dana,qx? colle disposée en arriére est la plus longue et 1a plus

ﬁgll};%lltl/;a,lgi éﬁl‘ﬁssure mdA n’a rien de spéeial ; clle est longue et disposée
Les pattes sont monodactyles. : :
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ACID PROTEIN PHOSPHATASE FROM SKELETAL:
MUSCLE
OF COLD- AND WARM-ADAPTED FISH

R. MESTER, D. SCRIPCARIU, D. BICHIS and L. SIMIGHIAN

Acid protein (casein) phosphatase activity in the proteic extract of skeletal
muscle of cold-adapted fish (4°C) was lower in comparison with that of the enzyme
from warm-adapted fish(18° C). By contrast, in the presence of phosvitin as substrate
the enzymatic activity was higher in cold-adapted fish. Gel filtration on Sepha-
dex G-15Q0 separated three major molecular forms of enzyme from both cold- and
warm-adapted fish. Catalytic parameter (Km) of the molecular forms from both
cold- and warm-adapted fish show significant differences depending on the adap-
tation temperature, the nature of the substrate (casein or phosvitin) and the nature
of the molecular form of the enzyme. Though catalytic parameters show several
immediate and adaptative functions of the enzyme, the relationship between total
activity of the enzyme and adaptative temperature is not clear, suggesting the
interference of other regulatory factors in modulating the phosphatase activity.

The mechanism of thermal acclimation in poikilotherms involves
the intervention of several regulatory phenomena, which control the meta-
bolic rate by compensating againgt the thermal effects of biochemical
processes. The principal way in which figh adapt their metabolism to
temperatures is by modifying the activity of the enzymes, but the means
of achieving these changes are complex (1), (11), (17), (20), (23).

In the last years it has become evident that. the phosphorylation
and dephosphorylation of proteins catalyzed by protein kinase and ﬁn’o—_
tein phosphatase is a principal regulatory mechanism in the control of
almost all cellular processes. It was shown that at least four protein phos-
phatase catalytic subunits which participate in the control of several meta-
bolic pathways are present in different tissues (4), (6), (22). A detailed
investigation on protein dephosphorylation and its subsequent role in
cellular regulation is ‘hampered by an apparent existence of multiple
molecular forms of protéin phosphatase in many tissues (5), (9),(10), (15),
(18). It was suggested that they may have different roles in ‘cell. Protein
phosphorylation seems to be important in the regulation of brown fat
metabolism as well ag its immediate thermogenic Tesponse to cold expo-
sure, (7), (8). Nothingis known about the molecular forms of protein phos-
Phatase and the changes that occur during adaptation of fish to low tem-

Pperature. . ] ;
Our studies have been directed toward the separation of the various

acid protein phosphatases from skeletal muscle of fish and the examina-
tion of some catalytic properties of the enzyme from both cold- and warm-

adapted fish.
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WAL (10 MATERIALS  AND METHODS

Animals. Goldfish (Carassius auratus L.), 18 —23 ¢m total length,
were obtained from Piscicultural station N ucet (Dimboviga)' ang were
maintained at 4° ¢ ang 18°C in the laboratory. Groups of 6—8 fish were
held in aquaria, throughout acclimation period of 3 weeks,

Enzyme preparation. Skeletal muscle from cold- and warm-adapt-
ed fish wag minced, washed with saline solution of NaCl 0.69%, and homo-
genized, in, a Waring blender in L0 volumes of acetate buffer 0.2 M pH
9.0 containing NaC] (.8 M, 2:mM BEDTA, 5 mM mercaptoethanol, 59,
glycerol and 0.19 " Triton X100 The homogenate was - centrifuged
at 6000 g for 20 min. The supernatant Was collected and wag used in
all studies related to crude proteie extract. i

Partial’ purification of ‘acid protein Phosphatage wag achieved by
brecipitation “with ammonium  sulfate and gel filtration. To {he clear
supernatant, solid ammonium sulfate was added to 809, saturation and
the precipitate wag collected by centrifugation at 10.00¢ g for 10 min.
The precipitate wag dissolved in Tris-H(] bufter 50 mM PH 7.4 contain-
ing 1 mM mercaptoethanol, 1 mM EDTA and 5%, glycerol and was
dialyzed overnight againgt the same buffer. The enzyme solution wag
applied on 4 Sephadex G -"150 column (3 % 30 em) equilibrated with
Tris-HC1 bufter 50 mM, pH 7.4 containing 59 elycerol and 1 mM mercap-
toethanol. The enzyme was eluted. with the same ‘buffer. The active frac-
tions (Fig. 1) were pooled: and employed for the characterization of mole-
cular forms of the enzyme from cold- and warm-adapted fish.

- LBmzyme assay. The acid protein Phosphatase activity was determined
in witro at 4°C and 18°C corresponding to the adaptation temperature of
Tish. The assay mixture contained 50 mM acetate buffer, pH 5.0, 1 mM
mercaptoethanol ‘and 1 mg/ml casein in a total volume of 2.0 ml. The
reaction was started by the addition of énzyme solution and wag stopped
after 10 min by the addition of 1 ml trichloroacetic acid (109,). The
released orthophosphate wag determined according to Fiske and Subba.
row (2). Blank values were subtracted from all experimental values. A
unit’ of acid protein phosphatase activity was defined ag that amount
of enzyme which catalyzed the production of 1 nmole orthophosphate
ber min, The specific activity of the enzyme was defined as the number
of units per mg brotein. Casein wag dialized against 50 mM acetate buf-
fer, pH 5.0, before eénzyme assay. We also employed as substrate phos-
vitin (Serva) in concentration ' of 0.25 mg/ml and cagein soluble (BDH)
in standard assay, conditions,

Determin ation of the molecular masses. The molecular masses of the
molecular forms of brotein (casein) phosphatase were estimated by gel
filtration on Sephadex (G-200 column, employing the following proteins :
phosphorylase 1 (92.500), bovine serum albumin (68.000), ovalbumin

(44.000) and myoglobin (17.000).

Protein determination. The concentration of protein was determined
by the method of Lowry et al. (14), using bovine serum albumin ag
standard. : '
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RESULTS AXD DISCUSSTION

Protein phosphatase activity in crude proleic extract. Table 1 illus-

‘trates the total acid protein phosphatase activity in erude proteie extraets
from the skeletal muscle of fish adapted to two different temperatures.
As indicated in Table 1, independent of assay tomperature, the total

Table 1

Acid protein phosphatase activity in the erude protein extract of the skeletal -
muscle of cold- and warm-adapted goldfish. The enzymatic activity was deter-
mined in vitro at two assay temperatures with three different phosphosubstrates

Acid protein phosphatase acttivity
Determined at 18°C | Determined at 4°C
nmol/mg/min nmol/mg/min
Warm-adapted fish
Cascin hydrolysate 42 32
Casein soluble 66 52
Phosvitin J 85 74
Cold-adapted fish
Casein hydrolvsate 26 24
Casein soluble 55 47
Phosvitin 98 96

acid protein phosphatase activity (in the presence of casein as substrate)
was lower in the skeletal muscle of cold-adapted fish, in comparison with
the level of the enzyme from the skeletal muscle of warm-adapted fish.
By contrast, in the presence of phosvitin as substrate, the enzyme activity
was higher in the gkeletal muscle of cold-adapted fish. These results sup-
port the hypothesis that the dephosphorylation capacity in the skeletal
muscle of cold-adapted goldfish ig dependent on the nature of the phos-
Phosubstrate. A great variation of the specific activity of acid phospho-
casein phosphatase in the crude proteic extract was observed, indicating
the probable presence of some endogenous factors and inhibitory proteing
in the homogenates.

Gel filtration. Chromatography of the crude musecle extracts after
ammonium sulfate precipitation resolved acid protein phosphatase from
both cold- and warm-adapted fish into three major molecular forms,
designated as peak I, IT and ITI in order of elution (Iig. 1). A comparison
of the elution profiles obtained with casein ag substrate indicates that
there are no significant differences between the enzyme from cold- and
warm-adapted fish. A slight activation of high and low molecular forms
(peak I and IIT) was identified in the skeletal muscle of cold-adapted
tish, suggesting that inhibitory factors were separated from the bulk of
the phosphatases activity during gol filtration.

The molecular forms of protein phosphatase have the following
molecular masses : 126.000, 62.000 and 32.000, respectively.

Most studies done on protein phosphatage have dealt with the va-
rious forms of the enzyme isolated from the skeletal muscle (3), (21), (22),

(24). Howoever, their nomenclature and physiological importance is nat

3,4

’
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firmly established (19). The multiple forms of skeletal muscle phOSpl}O—
protein phosphatase either derive from different regulatory proteing
attached to a catalytic protein, or represent a series of ol}gomenq enzymes.
Bffect of pH. The pH optimum of the enzyme with casein as sub-
strate ranged between pH 4.5 and 5.0, and with pllos.vltln.as substrateit
was between pH 5.0 and 5.5. The observed pH profile of activity was
similar for both molecular forms of cold- and warm-adapted fish and appears
to be due to the ionization of the amino acid residues of the enzyme . or to
the enzyme binding sites of the substrates. ; da
The role of sulfhydryl groups. The acid protein phosphatase activity
assayed with casein as substrate, was inhibited by N-ethylmaleimide.
The inhibition can be reversed by the addition of mercaptoethanol sug-
gesting that sulthydryl groups are important to the protein phosphatase
activity. j ; )
Catalytic properties. Table 2 presents the catalytic parameters of
the molecular forms of acid protein phosphatase from the skeletal muscle
of cold- and warm-adapted fish, measured in the presence of two substrates
(easein and phosvitin). By comparing Km values of the molecuar

Table 2

Apparent afinities of phosphatase activities with two different phos-
phoprotein substrates

Apparent Km
Casein Fhosvitin
I 11 111 I 11 X
(Km 10™% g/1) (Km 1077M)
Warm-adapted fish a0 45  15.3 9.8 8.2 14.2
Cold-adapted fish 28 22 2.4 6.6 3.3 2.3

form of enzyme from cold-adapted fish with thoge of warm-adapted fish
in correlation with adaptation temperature, maiked differences were
observed. It i also evident that changes in catalytic properties are depen-
dent on the molecular form of the enzyme and the nature of the substrate
used. Peak Ienzymes, with higher molecular mass, retained its catalytie
properties independent of adaptation temperature. The molecular forms
of the enzyme with lower molecular masses show higher differences in
Km values dependent upon the temperature of adaptation. Our results
are consistent with the possibility that the higher molecular masg enzymes
contain some components which do not permit changes in conformation
to occur.

The rapid and large changes in apparent Km values with tempera-
ture represent an important mechanism in immediate temperature com-
pensation, especially for organisms which function under varying environ-
mental condition. Studies of the mechanizms by which the rate of enzy-
matic reactions are controlled in poikilothermic organisms have gshown
that low temperature functions analogously to positive modulators of the

enzyme (12), (13), (20).

b i o o m—
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‘Low and Somero (12), studying the adaptation of muscle' pyruvate
kinase from fish to enviromental temperature, suggested that the enzyme
can exist in two temperature-dependent conformational states. To answer
this question of protein phosphatase, we calculated ‘the values of con-
stant rates (k1 'and k2) of the interconversion between two states of the
enzyme and the concentration of the two conformery at an intermediary
temperature, according to Nickerson (24). The results show that kinetic
difficulties appear for the higher molecular forms of the enzyme and sug-
gest that these proteing are metastable. By contrast, the lower molecular
forms of acid protein phosphatase from both cold- and warm-adapted
fish' present characteristics of multistable proteing. '

Our results are consistent with the possibility that the molecular
forms ‘of 'acid protein phosphatase from skeletal muscle he subjected to
& complex physiological control, dependent on the structural features of

each protein and the nature of the Phosphosubstrate. Temperature affects
both the regulatory and catalytic functions of each molecular form of the
enzyme.: Moreover, our data do not provide evidence for the observed
differences in the total enzymatic activity in the crude proteic extract
during adaptation to low temperature. The reason of thig discrepancy,
is probably determined by the Presence in the crude proteic extract of
modulator Proteins, which play a central role in the regulation of the pro-
tein phosphatase activity (4). It ig very possible that adaptation to tempe-
rature requires the participation of thege proteins in determining the
degree of dephosphorylation of different phosphoproteins.
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ATTENUATION OF THE STRESS-INDUCED
HYPERGLYCEMIA, THYMOLYSIS, ADRENAL
HYPERTROPHY AND LIVER ADENYLATE CYCLASE
ACTIVITY BY PROPRANOLOL IN IMMATURE AND
iy - & MATURE YOUNG RATS i)

J. MADAR, VICTORIA MARIA RUSU, NINA SILDAN and ANA ILONCA

In immature (35-day-old) and malure (60-day-old) male albino Wistar rats hyper-
iglycemia, thymus involution, adrenal hypertrophy and enhanced liver adenylate-
cyclase activity were produced by formalin stress. When daily stress-induction
Tor 5 days was associated with propranolol administration (50 micrograms s.c./100
g b.w. per day, for 5 days), in both age-groups of rats the above mentioned para-
“meters were significantly attenuated as compared to the corresponding stressed
«controls. It is concluded that the beta-adrenoceptor stimulation signilicantly parti-
cipates in stress-induced hyperglycemia, thymolysis, adrenal hypertrophy and
enhanced liver adenylate-cyclase activity in young rats.

There is evidence that in stress-induced hyperglycemia of white

rats the anti-insulin effects of excessively released catecholamines are
appreciably involved '(7), (8), (9), (14), (24). -
‘ In previous papers we noticed that, during formalin stress, the hyper-
glycemia of young rats was strongly associated with thymolysis, adrenal
hypertrophy and insulin resistance at the level of the striated musele. (19),
(20), the latter phenomenon being significantly attenuated by propranolol
administration against the background of stress induction ¢ WOIREIRES

It is well established that beta-adrenoceptors are activated at the
same degree by epinephrine and mnorepinephrine, and propranolol
is a specitic beta-adrénoceptor blocking agent without sympathomimetic
activity (15). A0.0

In order to test the possible role of beta-adrenoceptor mediated
effects of acute formalin stress upon glycemia, and thymus and adrenal
weights in immature and mature young rats, in the present study the
dynamics of these parameters was compared in stressed and propranolol-
troated stressed groups. Simultaneously, the liver adenylate-cyclase acti-
vity in these age-groups was followed, since this enzyme is a component
of the beta-adrenoceptor adenylate-cyclase system (22) and is evaluably
activated by catecholamines in stressed rats (23).

MATERIALS AND METHODS

The experiments were carried out on groups of normal, stressed,
and propranolol-treated immature (35-day-old) and mature (60-day-old)
inbred male Wistar rats. They were reared in the stockfarm of our labo-
ratory and kept at standardized feeding and bioclimatic laboratory con-
ditions, as described previously (17), (19), (20).

REV. ROUM. BIOL. — BIOL. ANIM., TOME 34, N° 1, P. 1519, BUCAREST, 1989




16 J. MADAR ét al, 2

The daily stress-stimulus for: 5 days was produced by subcutaneous
Injection of 0.25 ml formalin 29, (“Chemapol”, Czechoslovakia) per
100 g b.w. in the interscapular region.

Propranolol (1- isopropylamino/ -3/<1~ naphthyloxy /-2 - propanol),
LM B Bucharest, wag injected subcutaneously in daily doses of 50
micrograms/10( g b.w. for 5 days, immediately after stress-induction.
Normal and stregsed controls were injected with 0.25 ml saline.

The rats were sacrificed by cervical dislocation and exsanguination.
Before sacritication they were fasted for 18 hours, with free admission to
drinking water.,

Blood was collected and the thymus and the adrenalg quickly remov-
ed and weighted on an analytical balance.,

Blood  glucose levelg were determined enzymatically by using'
GOD-Perid - Kit ( “Boehringer”, GmbH, Mannheim, FR G), according
to Werner’s mathod (28). The optical densities of samples and. glucose
standards were read spectr()photometrically at 610 nm, using a “Specol’”
apparatus (Carl Zeigs, J. ena, GDR), and glucose concentrations expressed

In mg/100 ml blood.
" Relative adrenal ang thymus weights are given in mg gland/100 g
W : »

For histoenzymatical studies, liver pieceg from a definite lobe were
rapidly isolated, blotted on filter paper, trozen in liquid nitrogen and
sectioned with a “Slee’ (London) eryotom, Cryostat sections (10 pm) from
frozen samples served for the enzymatical detection of adenylate-cyclase
activity: (AdCy) by the method of Howell and Whitfielq (10), using ATP
a8 substrate.

Excepting the histoenzymatical results, all the data are expressed
as mean values + S.E. The data were analyzed by Student’s test, the
ditferences between means being congidered statistically significant when

P < 0.05.

] » . RESULTS AND DISCUSSIONS

The dynamics of blood glucose levels and of relative thymug ane
adrenal weights are given in Table 1. )

- Under normal conditiong the fasting glycemia level in both age-
groups of rats is similar. In stressed groups, a marked hyperglycemia,
appears, the circulating glucose being raigeq by 46.9 and 45.9%,, respecti-
vely, as compared to (he corresponding normal valyeg, These modifica-
tions are in good agreement with the reduction of ingulin secretion and
induction of insulin resistance at the level 'of the striated mugsele in forma-
lin-stressed young rats, as reported elsewhere (16), (17), (18), (19).
| From the present investigations 't results that''in propranolol-in-
Jected immature and mature ' stréssed rats hyperg‘lycemia'is"sig'nificantly
reduced (,—24.6 _and —- 1180/ respectively), as" compared o' the cor-
responding controls, but glycemia levels remain' slevateq by 10.8 and

284 9% respectively, versus the corresponding normal controls. As report-.

ed previpusly (17), propranolol administration in stressed young rats
attenuates muscular Insulin-resistance. On' ‘e other hand, it is''kiiown

“induced hyperglycemia by propranolol a limita,

« glucose'metabolism (25),

T “m

PROPRANOLOL, EFFECTS IN STRESSED YOUNG RATS
Table 1
Mean values - S.E. of glycemia and relativ

normal (N), stressed (S) and bropranolol-treated stressed immature 3
and mature (60-day-old). male Wistar rats (PS)

e thymus and adrenal weights in
5-day-old).

Adrenal weight

Glyeemia Thymus weight
(mg/100 ¢ b.w.)

Groups (mg%) (mg/100 g b.w.)

35-day-old animals

N 8341.27 3714-10.94 ©30-0.92
(12) (11) (11)
S 1224-1.40 27248.81 404-1.65
(11), (11) (11)
+46.98 %2 —26.68 9 +-33.35932
. P'< 0.0012 P < 0.0012 P < 0.0012
PS 92-12.51 301-45.62 324-0.95
(12) (11) (11)
+10.84 93 —18.86 9,2 +-6.65 92
P < 0.0012 P < 0.0012 P> 0.10%
—24.59 b -+10.66 b —20.00 9>
P < 0.001P P < 0.01 P < 0.001P

60-day-old animals

N 87.-2.81 3524-9.93 3141.57
(13) (12) (12)
e ) BV I I
S 1274-2.95 259-1-8. 60 424-1.82
(13) (12) (12)
+-45.97 9,3 —26.4292 +-35.48 92
P < 0.001% P < 0.0012 P < 0.001%
PS 1124-2.46 289--7.26 3241.97
(12) (12) (12)
+28.73 92 —17.89 92 +3.2292
P < 0.001? P < 0.0012 P> 0.50%
—11.819b +11.58%b —23.809b
P < 0.001" P < 0.02b P < 0.001P

given in brackets. & Reported vs. normal values ;

Number of experiments is '
obtained in stressed rats. Relative adrenal weights

P Reported vs. the values
are given for both glands.

that the insulin-stimulated entry of glucose into the musele ““in vive?’
is ‘a major factor in the regulation of the blood glucose homeostasis in
white rats and other mammals (5); (16). On. this basis, it is pertinent to
assume that under our experimental condition, in the reduction of stress-
tion of beta-adrencceptor
mediated musele “insulin-resistance essentially ‘participates. It ‘hag been
reported that beta-adrenoceptor activation induces Impairment in  the
while epinephrine administration (6) or beta-adre-

an lead to insulin resistance {15 o)
ghts: of the thymus and the

nergic stimulation in m
1ps of rats there ig a marked

" 'The 'data concerning 'the relative wei
adrenals show that in'both stressed age-grot

2—c.1032
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thymus involution (—26.7 and —26.4 %, respectively) and adrenal hyper-
trophy (+-33.4 and +35.5%, respectively). As we have recently pointed
out, these responses in young rats are strongly associated with the hyper-
glycemic effect and insulin-resistance producing action of formalin-induced
stress (17), (19),”(20). o s : :

As ofie can see, in immature and mature stressed animals, againgt
the background of propranolol administration, the thymus involution
is attenuated by 10.66 and 11.58%, respectively, in comparison with the
stressed control values. At the same time, in both stressed age-groups
a propranolol treatment normalizes the relative adrenal weights. This
fact suggests the possibilit y that under formalin-induced stress conditions
in young rats the beta-adrenoceptor stimulation plays amajor condition-
ing role both in adrenal hyperactivity and in the thymolytic effect of
excessively released corticosterone and catecholamines. In fact, there
is evidence that beta-adrenoceptor blockade with propranolol reduces
the hyperactivity of the hypothal&mo—pituitary—adl'énal axis in human
subjects (13), while adrenaline adminigtration stimulates the ACTH and
cortisol release in man (11), and intracerebroventricular infusion of adre-
naline enhances the releaso of corticotropin-releasing-hormone of unanes-
thetized rats (2). Beside, it has been recently reported that adrenaline
-exerts direct stimulatory effects on steroidogenesis in primary cultures
of bovine adrenocortical celly (12).” : T

 Table's

The intensity of histoenzymatic reac-

tion of liver adenylate-cyclase (AdCy)

activity in normal (N), stressed (S) and

propranolol-treated (PS) groups of imma-

ture (35-day-old) and mature (60-day-
old) male albino Wistar rats

AdCy reaction

AUe R T P ——
i N s [|opg
35-day 1.0{{ 3.04ind.5 -
60-day 1.0F| 275,4% 1%

The reaction intensity is expressed in
arbitrary values: 1.0 — 1.5 — positive
reaction; 2.0 — 2.5 = intenseo Ppositive
reaction; 3.0 = very intense reaction

From the analysis of the histoenzymatic data summarized in Table
2 and Fig. 1—3, it is obvious that the liver adenylate-cyclase activity
(AdCy) of immature and mature normal rats is similar. The reaction of
this enzyme is mainly localized in the hepatocyte membranes and in
the wall of larger lobular blood vessels. It is well established that adeny-
late-cyclase is a major generator of intracellular cyclic-AMP, which is'a
-chief messenger of beta-adrenoceptor activation by catecholamines at
the level of rat hepatocytes and other target cells (3), (4), (21), (22),
26), (27).
e (Olll)‘ data show that formalin stress in both age-groups of rats indu-
ces an accentuated liver AdCy activity. This modification well agrees

&
&
oy

%

Hai
B T SO

5.

-3

Fig. 1-3, — Aspect of adenylate-cyclase (AdC, ion i i p
} lenyl Y) reaction in the liver of 35-day-
rats ; normal level of reaction 1n control group (1); increased reaction in stressciilyrglt(;
(2); depressed reaction in bropranolol-treated stressed rats (3).
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e

with the stress-induced hyperglycemia in these groups and reflects the
role of adrenergic stimulation and cyclic-AMP formation in hepatic glu-
cose production and output in rats (3), (21), (23), (27).

In the case of propranolol-treated stressed immature and mature
soung rats there appears a depressed AdCy activity in the hepatocytes.
In this respect, there is a direct correlation between the hyperglycemia
reducing effect of propranolol. This alteration suggests that the enhanced
AdCy activity in hepatocytes essentially participates in the beta-adreno-
ceptor mediated blood glucose elevation in young rats during repeated
acute formalin stress.

In conclusion, in stress-induced hyperglycemia, thymolysis, adrenal
hypertrophy and enhanced liver adenylate-cyclase activity of immature
and mature young rats the beta-adrenoceptor activation is mainl yinvolved.
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MODIFICATIONS DANS LESRYT

HMES DES INDICATEURS

HEMATOLOGIQUES SOUS I/ACTION DES POLLUANTS

SIMONA APOSTOL*

Studies into the chronopathology
experiment performed in adiurnal biorhythm

are recent and of 'particular interest.

In an

model the actions of dinitrophenols

‘upon; the most sensitive haematological indicators — red cells and haemoglobin -

— were tested. As test-animal

served the white rat (Rattus norvegicus L., albinos

form, Wistar). The wave amplitude is modified — more visible at some experi-
mental moments — and sometimes dephasing was registered. In this way we
may explain the existence of hours with less resistance and at which the organisin

is affected by the pollutant agents.

La chronopathologie — l'étude de
structure temporelle
ne connait jusqu’d® présent
gations sporadigues, ;

oo Vooqu? & présent, ainsi que dang le
problémes de ’humanité est la
avons considéré que'l’étude’ de action
organismes ' animaux
serait intéressante et inédite,

" Les recherches expérimentales
de biorythme diurne, utilisant comme
norvegicus, la forme albinos-Wistar.
avons choisi pour les expériments leg
dinitrochlorebengéne (DNOIB) ~ des
Pagriculture. ! ‘ /

' L’administration deg solutions 4
pour nous assurer
porel — serait introduite dans le corps.
10 animaux, les tests étant  effectuds
des miles ; chaque lot expérimental
lot' de' controle. Les doses choigies
50 mg/Kg pour le DNCIB.

Les unités chronologiques étants 1
taux ont 6t6 distancés & des intervalles de
16°° heures et 20*°
décapités et le

que certaing

P

org

a

sang collecté pour

effet da au groupe nitro- est la transform
moglobine (10), ces indicateurs,

de Vorganisme — est encore

pollution: du

par les agents polluants

été effectude ‘per os
qu’une quantité exacte

parallélement sur

ont été de 25 mg/Kg

heures. Apreg Pintervalle de 24 heures
P y

directement intéregsés
tion avec les produits dinitrophénoliques, sont les hém

Paltération pathologique de 1a
& son début, ot I’on
de ses. aspects par des investi-

roche avenir, I'un des principaux
milieu et de Porganisme, nous
exercée, sur les biorythmes. des
du milieu environnant

onti été effectudes dans un modéele

anisme-test le rat blane — Ratius

Parmi lés polluants « modernes» nous

dinitrophénoly — Varétite ot Je

produits largement utilisds dang

par'la sonde,
— 1'ml pour 100 g poids cor-
On a utilisé deg lots formés de
des femelles et
été doublé simultanément dun
pour Darétite et

es heures,
4 heures :

les temps expérimen-
8% heureg, 12%° heures,
les rats ont 6té

les analyses hématologiques.
Nous avong choigsi leg indicateurs qui ont été les
qui’ a été verifié dans nos recherches precédentes (5). Vu que

plus sensibles — ¢e
le prineipal
ation de I'hémoglobine en méthé-
dans Pintoxica-
aties et 1’hémo-

globine, respectivement Pindex de couleur,

* Assistance technique : Veronica Bulimar
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Considérant que les biorythmes saisonniers de ces indicateurs — éta--
blis antérieurement — ont presenté au printemps les plus grandes valeurs
du nombre des hématies (et aussi de la quantité de I’hémoglobine), que
pendant 1’été il y a les quantités d’hémoglobine les plus réduites et gu’en
automne on enregistre les plus pétits nombres d’éléments figurds, mais
les plus dlevées valeurs de lindex de couleur, nous avons effectué les
recherches expérimentales pendant ’hiver (en février), quand les valeurs
des indicateurs hématologiques sont les plus constantes et répresentent
une moyenne.

Comme il resort de la figure 1, le rythme normal des hématies pré-
sente 1’acerophase avee un pic & 16 heures, mais sous I'action des polluants
Pallure de Ponde se modifie avec certitude. On constate des modifications
d’amplitude, plus évidentes et constantes chez les méiles, tandis que chez
les femelles s’installent spécialement des phénomenes typiques de dépha-
sage. Il est intéressant de remarquer 'action en sens inverse produite
par les deux dérivés dinitrophénoliques. . !

Ainsi qu’ont constaté. d’autres auteurs aussi (7), 1’hémoglobine
présente, normalement, des biorythmes semblables aux hématies (fig. 2),
mais sous Daction exercée par les deux polluants, 'amplitude diminue
fortement surtout quant les expérimentations ont commencé & 12°°—16°°
heures. De cette maniére se sont confirmés les résultats que nous avons
obtenus antérieurement (4), par les dosages du DNBP (la substance active
du Darétite), puisque nous avons dosé les plus grandes valeurs du produit
dang le sang des animaux qui ont regu le produit & 8 et, spécialement,
& 12°° heures, les pics maximaux étant enregistrés chez les femelles. °

Les calculs de l'index de couleur ont mis en évidence la diminution
de ’amplitude, surtout sous l’action du DNCIB, ce qui dénote D'existence
d’une tendance vers ’anémie hypochrome chez les organismes intoxi-
qués. Les moindres valeurs ont été enregistrées aussi chez les femelles 2
12°° heures. Les valeurs des déviations standard ont été réduites dans
tous les cas, ce qui dénote ’uniformité des lots.

11 faut congidérer le fait que le rythme représente une forme finie
de Dextériorisation du temps, tout comme la cellule représente aussi une
forme finie de l’extériorisation de l’espace et que l’activité rythmique de
P’organisme est liée & 'activité rythmique de la cellule qui ne peut pas
réaliser simultanément toutes les fonctions, mais elle est programmée
génétiquement en temps (6, 9, 11, 13, 14, 15). Comme nous avons con-
staté, les hématies et 1’hemoglobine ont les pics placés a 16° heures. En
ce qui concerne les leucocytes, ’accrophase est placée entre 8°—12°
heures (5). -

Dansg les expérimentations effectuées avee les agents polluants nous
avons enregistré des modifications similaires & celles signalées par cer-
tains auteurs (8) sous l'action d’autres facteurs extérieurs. L’anormalité
des biorythmes circadiens a inclu des troubles divers de 'amplitude

et de phase. Mais, bien que les deux produits étudiés — D’arétite et le.

dinitrochlorebenséne — appartiennent a la méme catégorie (dinitro-
phénols), ils ont une action différente sur les divers indicateurs biochimi-
ques et hématologiques, dépendante des rythmes spéeifiques.

Les données obtenues dans les recherches effectuées antérieurement
(4), quand nous avong constaté que les plus grandes quantités d’arétite

| >

——— TEMOINS
~———— ARETITE 4

——— ARETITE 12 O/ TEMDINS
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Fig.1.—Le biorythmeAcircavdien du nombre des hématies et les m'od’i’fications produites par les

dinitrophénols,
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Fig. 2,~Ie biorythme circadien de I'hémoglobine et les modificatiens produites par les dinitranhénale
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dans le sang ont été dogées apreés 24 heures chez leg animaux qui ont recu
le produit entre 8°_ 19 heures, s’expliquent done aussi par le rythme
circadien de Phémoglobine, par sa diminution autour de 72° heures, cet
aspect étant véritié dang les expérimentations présentes, De cette maniére
s’explique le fait qu'il y a certaines heures de minime résistance vis-a-vis
du dinitrophénol, auxquelles I'organisme animal est, en général, fort
affectéd. Certes Pextrapolation directe des résultats chez Phomme est
difficile et assume quelques risques, mais il egt indiscutable que les
résultats des recherches expérimentales présentées relevent des donndes
qui ont des implications dans certains secteurs dy travail dans industrie
et agriculture (1, 2, 3, 14). Les modifications rythmiques des paramétres
toxicologiques représentent deg aspects extrémement intéressants et
leur connaissance s’avere utile pour la prige deg mesures préventives contre
les accidents produits par les polluants.

En tenant compte des données présentées, on pourrait émettre des
recommandations — dans le seng d’introduire de nouveaux principes dans
lIe domaine de la Protection du travail et dqu milieu environnant.

CONCLUSIONS

1. Les rythmes diurnes des hématies et de I’hémoglobine chez le
rat blanc prégentent leg pics & 16° heures.

2. Les actions deg composés dinitrophénoliques dang Pintoxica-
tion aigué (dose unique) se manifestent par des modificationg d’ampli-
tude et déphasages des rythmes.

3. I 'y a certaines différences entre leg réponses selon le sexe ef
aussi selon la maniére d’action de chaque produit.
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INFLUENCE OF THE A.12.3 TREATMENT, ASSOCTATED
WITIH VARIOUS VEGETAL PRODUCTS, ON SOME
SERUM LIPID COMPOUNDS

P. ROTINBERG, GABRIELA AGRIGOROAEI, ST. AGRIGOROAEL I, NEACSU,
SMARANDA KELEMEN and C. BARCA

When administering an original biosynthesis antibiotic, A.12.2 (400 u/kg body/day),

‘as powder, associated with ergosterol (0.5 mg/kg ‘bodyidax) or with the original
vasoactive product, rutacyl (4.5 mg/kg body/day), to Chinchilla rabbits subjected
Lo an atherogenic regimen, the reduction of the concentration of free fatty acids, 2
total phospholipids and beta-lipoproteins in the serum, which had high values
caused by the atherogenic regimen, is to be observed. Generally, the effects
of such products on the free Tatty acids and phospholipids are similar or slightly
weaker than those of the chlofibrate drug (25 mg/kg body/day), while the effects
on beta-lipoproteins are much stronger.

1t is known that, under atherogenic conditions, there occur a series
of modifications, both of total lipids and of different lipid compounds
in the serum, similar to those characterizing pathological dislipidemia,
(L) (81 (8)y 1L ) (X7 )y1 1 (A8). 1 »

Concomitantly, certain investigations have established that polyene
antibiotics possess hypolipemiant and hypochlolesterolemiant properties,
based on their interaction with sterols from the strueture of cell membra-
nes (9), (12+-15), (18), (21); they have been already evidenced in our
previous papers on nystatin and A.20.5 polyenes (L—4).

Other papers dizcussed the positive effects of ergosterol in athero-
sclerosis (10), (20), upon the intensifying of the hypocholesterolemiant
action of some polyenes (2), as well as upon vasoactive properties, to be
used in cardiovascular affections, of rutacyl, an original diacetylate deri-
vative ol rutosid flavonoid (16). :

Starting from these observations, we have investigated the action
of the original antibiotic of bio-synthesis, A.12.3, associated with ergo-
sterol or rutacyl, upon free fatty acids (I'FA), total phospholipids (TPL)
and beta-lipoproteins (B —1LP) from the serum of rabbits subjected to an
atherogenic regimen. '

MATERIALS AND METHODS

Investigations were performed in Chinchilla rabbits of about 2.0 kg
body weight, divided into four groups of 10 individuals each. All of them
had been subjected to & uniform atherogenic regimen, each rabbit being
orally adminigtered a cholesterol dose of 0.125 g/kg body/day, in the ‘whole
period of treatment. ;

In the first stage of the atherogenic regimen (from the moment T, to
Ty), all groups were given only cholesterol, without any other treatment.
In the following stages (T, — Ty), the groups were treated differently,
thus, group I was administered only cholesterol, up to the end of the

REV. ROUM. BIOL. —BIOL, ANIM., TOME 34, N° 1, P. 2732, BUCAREST, 1989
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experiment, group II was orally treated with A.12.3 (powder) in a doge
of 400 u/kg body/day, associated with 0.5 mg/kg body/day ergosterol,
group 11T received (again orally) the same dose of A.12.3, agsociated with -
4.5 mg/kg body/day rutacyl, while group IV was also treated orally with
25 mg/kg body/day chlofibrate — as reference drug (8).
The etfects of the applied treatments were followed by analyses
performed in the beginning of the experiment (T,), after a fortnight of
atherogenic regimen (T,), after a fortnight of treatment (T,), as well as
after a four-week treatment (T,). Determinations were made of the serum free
fatty acids by the spectrophotometric method of R. C. B. Barreto and
D. B. Mano (5), serum total phospholipids according to the Gomori
spectrophotometric method (19) and beta-lipoproteins, by the spectro-
photometric method of M. Burstein and E. Samaille ()

See also ‘explana-

Phospholipids in rabbits

gimen.

of serum total

an atherogenic re

RESULTS

Throughout the treatment period, a series of variations of the
concentration of serum free fatty acids, total phospholipids and beta--
lipoproteins was observed in all animal groups, as depending on the applied
treatment.

Thus, the initial normal values of serum free fatty acids ranged, . R
within the four groups, between 63.60 and 98.50 mg/100 ml serum while, e
after a fortnight of atherogenic regimen, they showed higher values, bet--
ween 98.50 and 139.40 mg/100 ml serum. In the case of the control group,
the free fatty acids evidenced a continuous increase, so that 'the final
value represents 207.76 %, as compared with the initial one, and 140.709,,
as compared with that of the T, moment. With the treated groups, all
values show a strong decrease at the T, moment (Fig. 1), incréasing after--
wards and representing, as compared with those of the Ty moment, 127.21 9
in group IT, 147.71 % in group 11T and 93.47 % in group I'V at the T'ymoment.

Serum total phospholipids showed normal initial values, ranging
between 178.70 and 206.20 mg /100 'ml serum ; they increased, after the
first stage of atherogenic regimen, in'all groups, ranging’ ’between 204.90
mg/180 ml serwm and 243.70 'mg/100 ml serum. Tn the case of the control
group, there ‘was a ‘continuous increase of serum phospholipid concentra-
tion, the final value representing 118.56 %, as compared with that at Ty
and 112.129, as compared with that of T, (Fig. 2). In the treated groups,
a significant decrease of serum phospholipids'eceurs, the final values repre-
senting, against those of the moment T, 63.609, in group IT, 84.339 in
group IIT and 50.51% in group IV T

Serum beta-lipoproteins had normal initial values in all animal
groups, ranging between 168.72 and 226.44 mg/100 ml serum. .

In the case of the eontrol group, a continuous increase of the beta-
lipoproteins concentration oceurred, so that the value recorded  at the
end of the atherogenic regimen Tepresents 203.66 9, as compared with
the normal one, and 121.62 % as eompared with that of the Ty moment
(Fig. 3). Treatments applied to the other groups induced a  decrease of” Y $‘
the serum beta-lipoproteins concentration as againkt. the control group, ®
the final values representing, compared with those of the T, moment,
84.96 9, in group I1, 86.31%, in group ILT and 106.119; in group IV.
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DISCUSSIONS AND (CONCLUSIONS

1% is generally known that, in pathological dislipidemia, both seram
total lipids and various lipid compounds (8), (17) are highly modified.
‘Our results point to the fact that, in an atherogenic regimen too, a series
of modifications of the lipid compounds from rabbit serum occur, signi-
Ticant increases of the free fatty acids, total phospholipids and beta-lipo-
proteins being recorded. Nevertheless, treatments applied to various ani-
mal groups reduce, to a great deal, the values of the concentrations, increas-
ed in an atherogenic regimen. With a view to obtaining a more precise
evaluation of these treatments efficiency, the final increase of the concen-
tration of each lipid compound from the treated groups was compared
with the final increase of the same compound from the control group,
considered as 1009,.

Thus, as for the free fatty acids (FFA), the variation of their con-
centration at the end of the treatment, as compared with its initial moment
(expressed as %) and the effect of FI'A reduction (9,) as compared with
the control, was different, depending on the applied treatments.

— Group I -+ 40.70 4 100.009},
— Group II + 27.21 4- 66.259 (veduces the FFA level by 33.15%,),
— Group IIT 4 47.71 4- 117.229, (increases the FFA level by 17.22 %),

— Group IV — 6.53 — 16.049, (reduces the FFA level by 116.049)

5 A.12.3 INFLUENCE ON SERUM LIPID COMPOUNDS 31

At the end of the treatment, the variation (in9,) of serumw
Pphospholipids (TPL), compared Wit},l the initial moinel/ﬁ;) oof1 tgﬁ::m;)etgto‘g
and the reduction effect of TPIL (in%) as against the control were diffe-
rent in the four animal groups : :

— group I -}12.12 -+100.009,, .

— group II —36.40 —300.33 % (reduces the TPL level by 400.339%,)
— group III —15.67 —129.299, (reduces the TPL level by 229.23‘7 )
— group .IV. —49.44 —408.339, (reduces the TPIL level by 508.339,). i

Yaxmtlon expressed in 9, of serum beta-lipoproteins (B — LP) at
the end of the treatment, compared with its initial moment, as well as
the effect of B — P reduction, compared with the control, also differs,
a8 a consequence of the treatment applied to each group :

— group I 4-21.62 +100.009;, : ;

— group II —15.04 —69.569, (reduces the B_LP level by 169.569),
— sroup III —13.69 —63.329, (reduces the B—LP level by 163.326/0 ),
—8roup IV 4-6.11 4.28.26% (reduces the B—LP lovel by 71.74)

The _9btajn‘1.ed results show that, generally, the applied treatments

have Dositive effects on the variation of the analvzed lipid compounds,
yet their efficiency differs with each compound and each treatment
Thus, with respect to free fatty acids, the treatment with A.12.3 and ergo_.
sterol is observed to reduce considerably their level, which showed high
values in atherogenic conditions, while its effect is weaker than that of
chlofibrate (28.569,). The A.12.3 and rutacyl treatment is, nevertheless,,
not efficient with the applied doses.
. Having in view the increase of serum phospholipid concentration
mithe control group, one can observe that all the treatments applied are
'ef.ﬁcient with regard to its lowering, the strongest effect Deing registered
in the case (}f- chlofibrate. The effect of the A.12.3 and ergosterolr treatment
although quite strong, is nevertheless weaker than that of ('hloi’ibravt(:,»
(78.75%,), while the effect of the A.12.3 and rutacyl treatment is much
lower (45.109,), L

At the same time, all the applied treatments are efficient in reducing
the level of serum beta-lipoproteins, which have high values under athe-
rogenic conditions. Such an effect is very important, when taking into
consideration the fact that beta-lipoproteins constitute compounds of the
LD fraction, which has important implications in pathological dislipi-
demia (8). The effect of the A.12.3 and ergosterol treatment is 2.36 times
stronger than that of chlofibrate, while the effect of the A.12.3 and rutacyl
treatment is 2.27 times higher than the former. :

All these data point out that, under atherogenic conditions, the
A.12.3 product, associated with ergosterol or with rutacyl, has positive
effeets, similar to those of chlofibrate or even stronger, upon the lipid
compounds analyzed in the present paper, as well as upons others (total
lipids, cholesterol, triglycerids), discussed in various papers, which is
ndicative of their possible use in therapeutics.
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to be used in cardiovascular affections (14).
In order to specify such therapeutic properties of some agents,
Wwe have studied the effects of an original biosynthesis antibiotic, A.12.3,
associated with ergosterol or with rutacyl, upon the repartition of water
and of the Na+, K+, and a2+ ions in tissues of rabbits, subjected to an

atherogenic regimen. .

MATERIALS AND METHODS

Bixperiments were performed on four batches of 10 rabbits each,
with a bodily weight of 2.0 kg each. All animals syere subjected to a uniform
atherogenic Tegimen, cach individual being orally administered a choles-
terol dose of 0.125 g/ kg body/day, throughout the. experiment.

The batches were treated differently. Batch I (control) was given
only cholesterol, throughout the. experiment, as to the other batches in
the first stage of the atherogenic regimen (from Ty, the starting moment,
REY. NOUM. BIOL.—BIOL. ANIM., TOME 34, N° 1, P. 3338, BUCAREST, 1989
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up to T)). In the following stages, (T; — ), batch TT was orally treated with
A.12.3 as powder (400 u/kg body/day), associated with ergosterol (0.5 mg/kg
body/day), batch TTT was also orally given the same dose of A.12.3,associated
with rutacyl (4.5 mg/ke body/day), while bateh TV was administered, again
orally, chlofibrate (25 mg/kg body/day), the reference drug (7).

The effects of the applied treatments were followed upon the distri-
bution of water and Na+ K+ and Ca**ions in the muscle extra-and intra-
cellular compartment, analyses being pertormed at the beginning of the
experiment (7, moment), a fortnight after the beginning of the athero-
genic regimen (T),), a fortnight afteri(?2,) and four weeks after the begin-
ning of the treatment (L)

The amount of total water was determined by the difference bet-
ween the weight of a fresh tissue sample and its weight after drying at
105°C. Starting from the dried and mineralized tissue, the total amount
of Nat+, K+ and 02+ wag determined by ﬂamephotometry (18). On another
tissue sample, incubated at 37°C in Tyrode physiological solution, contain-
ingilon inuline, we determined the amount of extracellular water, cor-
responding to the concentration of inulinein the tissue (the inulinie space).
The difference between total and extracellular water gave the amount
of intracellular water. Knowing the total content of ion in the tissue and
in the Tyrode solution and the total, extracellular and intracellular water,
We computed the total, extracellular and intracellular concentration of
the Na* K+ and Oa* ions, Average values for each hateh were expressed
in ml/100 ¢ fresh tissue for water and in mg/100 ¢ fresh tissue and mg/100
ml total, extracellular and intracellular water for ions.

RESULTS

The water content in the tissue varies, depending on the treatment
applied to each animal batch. At the end of the treatment, values of
total water (TW) decrease slightly, as compared with those registered af
Ty and 7, both in the control batch and in the treated ones (Fig. 1 —W),
Extracellular water (EW) increases during the atherogenic regimen in
the control batch and decreases in all the treated batches, depending on
the applied treatment. Intracellular water (IW) decreases slightly in the
control batch, while in the treated batches it shows different values,depend-
ing on the treatment, slightly decreasing in bateh IT and increasing in
batch TV, remaining unchanged in batch II1.

The total content of N+ (TNa) (mg/100 g fresh tissue) in the con-
trol batch has increaged final values and different values in the other
ones, depending on the applied treatment : high values in batch IT and
low ones in batches TTT and IV (Fig. 1 _N. a). Extracellular sodium (ENa)
increases in the control batech and decreases in the treated ones. Intracel-
lular sodium (IN a) increases also in various degrees in the control, IT and
IV batches, and decreases in batch TITI.

Total potassinm (TK) shows, in the control batch, a final value
slightly decreased as compared with the initial one, yet higher than that
of the T, moment (129.509,), while in the case of the treated batches, it
also exhibits increased final values (Fig. 1—K). Extracellular potassium

&
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Fig. 1. — Water (W) and Na*, K+ and Ca2" jon muscle distribution in rabbits subjected
to an atherogenic regimen: untreated (D) treated with A.12.3 and ergosterol (1I), with
A.12.3 and rutacyl (IIT) or with chlofibrate (IV).
T — total; E — extracellular ; I — intracellular (in % as compared with Ty value).

(EK) increases in the control batch and decreases in the treated batches,
in various degrees, depending on the applied treatment. Intracellular
potassium (IK) similarly to total potassium shows, in the control batch,
2 final value lower than the initial one, yet higher than that of the /14
moment. In the other batches, the tinal values are higher than those record-
ed at 7', depending on the treatment applied to each batch.

Total caleium (TCa) in the muscle decreases in the control batch
and also, in various degrees, in batches IIT and IV, while increasing in
batch IT (Tig. 1—Ca). However, extracellular calcium (ECa) exhibits
higher final values in the control bateh and slightly lower ones in the
treated batches, while intracellular calcium (ICa) exhibits lower fingl
values in the control, IIT and IV batches, and higher ones in batch II.




36 3 I. NEACSU et al. 4

DISCUSSIONS AND CONCLUSION §

The results Presented show that, in an atherogenic regimen, not
only serum lipids, cholesterol and ions (1—7), (10), (15), (17 ) are modified,
but also the distribution of water and ions in the extra- and intracellular
compartment, the applied treatments influencing it considerably.

Thus, in the case of the control group, total water (T'W) "decreases
at tI}e end of the experiment, by 5.579 “as compared with the value gt IR
Taking this variation as 100%, the effects of the applied treatments upon.
total water may be estimated ag follows :

"TisTonD T (557 L100.009; )

— group IT —3.46 —63.129 (increase the TW level by 37.88 o)
— group IIT —2.31 43 47 % (increases the TwW level by 58.53 AN
— group IV _1.89 —33.939, (increases the TW lavel by 66.079).

With similar considerations on the tinal variationg li‘ecur('le(/l for the
other barameters, the following values were reached for -

Extracellular water (EW) .

— group I }-2.19 =-100.009,,

Tugroup, If -.3.19 —145.669, (reduces the EW level by 245.66 ),

—group III —10.68 — 487.679; (reduces the BW level by 5387,689),

—group IV —22.14 _1010.95 % (reduces the BW lovel by 1110.959),
Intracellular water (IW) ; )

— group I —7.56 —100.609,,

— 8roup II —3.56 —47.099, (increases the IW level by 52.9197)

— group IIT 4 0.30 - 3.979 (increases the TW level by 103.97 %)y

— group IV -15.20 +146.06%, (increases the IW level by 246.069,).
Total sodium (TNg) - ]

—&roup I +19.69 100.009,

— group II_ + 20.31 +103.159, (increases the TNa level by 3.159),

— BIoUp W EL14740 27418691 (rediions the TNa level hy 174.869),

— 8roup IV —4.21 2133 % (reduces the TNy, level by 121.38 Vi)
BExtracellular sodium (ENa) :

— 8roup I 4-2.22 1109.00 93

— 8roup II —3.19 —143.699 (reduces the ENa level by 243.69 %)-

— group III —10.68 —481.089%, (reduces the ENa level by 581.089),

—8roup IV —22.13 _996.84; (reduces the ENa level by 196.8407),
Intracellular natrium (INa) :

— group I --28.94 +100.00%,,’

— group IT 4-33.23 +114.749, (increases the INa level by 14.749),

— group IIT —16.68 —57.599%, (reduces the INa level by 157.599),

— group IV 618 1-21.34 % (reduces the INg level by 78.66 %)-
Total potassium (TK) :

T 8roup I +29.50 1160.009,

— group II 4-47.00 +159.329%, (increases the TK level by 59.329;) ;

— 8group IIT --36.49 =-123.699 (increases the TK level by 23.699),

—='grotp TV 'L 51.29 +173.869, (increases the TR level by 73.86%,),

Extracelhilar Dotassium (EK) .
= group’ 1. l16H +100.009, '

— group IT'—3.43 —207.889, (reduces the EK level by 307.88 Y
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— group ITI —10.68 —647.279 (reduces the BK level by YAT279.),

— group IV —31.11 —1885.459, (reduces the BK level by 1985.45 05
Intracellular potagsium (IK) :

— group I --29.992 ~+100.009,

— group IT 4-47.92 +160.16 9, (increases the TK level by 60.16 %)

— group IIT 37.22 4124 .39 % increases the TK level by 24.399.),

— group IV -£52.85 1-230.589%, (increases the TK level by 130.589).

Total calcium (TCa) :

—group I —9.45 —100.009,

— group IT -63.91 1+676.29% (increases the TCg level Dby 148299,
— group III —31.51 —333.449 (reduces the TCa level by 233.4497)
. 8Toup,  IVirs=51.19 —540.959, (reduces the TCa, level by 440,959%).

Extracellular caleium (ECa) :

—group I +2.80 --100.00 Vs

= 'group/ Il =—=8:31 —118.219] (reduces the ECa level by 218.21 %)

— group IIT —10.66 —380.719] (reduces the RK(g level by 480.719;),
— group IV —21.81 —778.939 (reduces the R(a level by 878.939;).

Intracellular caleium (ICa) :
= group VPR g9ise —100.009;,

— group II --87.90 +699.849% (increases the TCa level by 799.849),
— group ITT —35.83 —285.279% (reduces the ICa level by 185.279),
— group IV —57.35 —456.619, (reduces the I(g level by 356.61 o)

It is well known that in cardiovascular diseases a series of pertur-
bations of the hydroelectrolytical equilibrium, associated with modifica-
tions of the heart activity, atherosclerosis and arterial hypertension ({h);
(11) are manifest. Similar modifications are to be observed in the condi-
tions of an atherogenic regimen, too, our results evidencing some signifi-
cant changes in the water and distribution of ions in the muscular extra-
and intracellular compartment which are neverthless diminished or cancelled
by the applied treatments. :

Thus, in respect of the distribution of water and of the Nat+, K+
and Ca®* jons, the treatment with A.12.3 and ergosterol evidences posi-
tive effects, yet, generally, weaker than thoge of chlofibrate. The effects
upon TCa and ICa are, nevertheless, stronger. The A.12.3 and rutacyl
treatment hasg stronger effects than those of chlofibrate in the re-establish-
ment of TNa (by 1.44 times) and INa (by 2.00 times), whereas the effects
upon total, extra- and intracellular water, ENa, EK and ICa are similar
to those exhibited by chlofibrate.

As a conelusion, the applied treatments have important positive
effects upon the tissue distribution of water and ions.
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LA PRODUCTION DU ZOOPLANCTON DANS LES LACS
DE MATITA ET MERHEI (LE DELTA DU DANUBE)
DANS I’ INTERVALLE 1980—1983

V. ZINEVICI ¢t LAURA TEODORESCU

La disparition des macrophytes: submerses et Iinstallation du phénomeéne de la
«floraison» alguale déterminent, a partir de 1981, d’importantes modifications dans
Ia structure qualitative et quantitative du zooplancton des écosystémes des lacs
de Matita et Merhei. Ces modifications influencent d’une manicre toute parti-
culiére Iéquilibre écologique de Pécosysteme de Merhei, fondé jusqu’en 1981 sur
le développement massif de la végétation submerse et, dans une mesure plus
réduite, celui de I’écosystéme de Matita oti les macrophytes étaient peu abon-
dantes. Dans ces conditions, la dynamique annuelle (pour Iintervalle 1981—1983)
du zooplancton c; présente un sens ascendant avec une augmentation importante
en 1981 : dc 2,13—18,12—34,15— 36,65 g. substance séche/m?2, dans le lac de
Merhei et de 6,81—49,24—36,42— 40,49 g/m? dans celui de Matita. La production
annuelle du zooplancton ¢, de Matifa présente un sens descendant (8,38—7,08
—1,56—1,56 g/m?) par rapport a celle de Merhei ou I’évolution faiblement ascen-
dante est maintenue (0,40—2,08—2,40—1,42 g/m?).

La disparition des macrophytes submerses et installation du phé-
nomene de « floraison » alguale déterminent, & partir de 1981, d’importantes
modifications dans la structure qualitatives et quantitatives du zooplanc-
ton des écosystemes des lacs de Matita et Merhei, localisés dans 1a zone
fluviale du Delta du Danube. Le spectre taxonomique présente des dimi-
nutions successives, de 194 taxa (en 1980) & 68 (en 1983). Les formes phy-
tophiles, de petite taille, dominantes auparavant, sont remplacées par des
formes typiquement planctoniques de grosse taille. La densité numéri-
que augmente de 4—8 fois. Ces changements affectent nottament I’équi-
libre écologiuge de Pécosystéme de Merhei, localisé dans un bassin ayant
des profondeurs réduites (0,90 —2,50 m) favorable au développement
massif de la végétation submerse et, dans une mesure plus réduite, celui
de D’écosystéme de Matita otl, dans les conditions des plus grandes pro-
fondeurs de 'eau (1,75—3,30 m), les macrophytes étaient moins abon-
dantes.

Toutes ces modifications sont ressenties dans la dynamique des
consomimateurs zooplanctoniques primaires (¢;) et secondaires (c,). Sous
une forme concentrée, elles sont présentées dans ce travail.

METHODES DE TRAVAIL

Les épreuves ont été prélevées mensuellement (I'intervalle avril —
actobre) pendant 4 anndes (1980—1983) dans 3 stations, sur 3 horizons,
pour chaque lac. La production a été déterminée au niveau d’espéce, en
utilisant des méthodes graphiques (a méthode Ilkowska-Stanczykowska
pour les larves véligéres des lamellibranchiates, la méthode Winberg pour
les rotiphéres et la méthode Winberg, Pechen et Suskine pour les micro-
crustacdes). v

REV. ROU M. BIOL. — BIOL. ANIM., TOME 34, N 1, P, 39—42, BUCAREST, 1989




40 V. ZINEVICT, LAURA TEODORESCU 2

DISCUSSIONS

La dynamique annuelle de la production dy zooplancton ¢, pré-
sente un geng ascendent, particuliérement évident dang le cas du lac de
Merhei (2,13—18,12—34—,15~36,63 g/in%). Dangs'le lae de Matita Ia Ppro-
duction des années 1980, 1982 ot 1983 s'inserit dans une courbe ayant
un sens similaire (6,88 —36,42 —40,49 g/m?) mais dont la valeur Ia plus
élevée, qui a constitué. d’ailleury 1o maximum absolu "y complexe g
Mati‘ga—Merhd, a €té enregistrée en 1981 (49,24 g/m?2), ce qui a moditié
d’une certaine manicre la, configuration de 1 courbe multiannuelle (ta-
bleau 1). '

L’analyse des deux courbes met en &vidence Pexistence d'un décala-
ge net entre les valeurs de Pannée 1980 et celles des anndes 1981 —1983,
a la suite du bong enregistré en 1981 apres lequel lg broduction du zoo-
plancton ¢, des lacs de Matita et Merhei augmente de 7,2 respectivement;
8,5 fois.

Pour les 4 années co sont seulement leg valeurs de I'année 1980 qui
sont comparables 3 celles antérieurement enregistrées dang Q’autres zoneg
du Delta (1), les autres étant évidemment plus grandes. Do 1, sorte, si
en 198¢ la valeur de lac de Matita est 2,1 foig plus grande que la moyenne
multianunelle des laes de Rosu, Puiu, Porey (3,19 2/m2) et celle du lac
de Merhei 1,5 foig plus réduite, les valeurs annuelles des 3 ang suivants
dans les deux lacs de Ia zone fluviale dqu Delta dépassent de 9,6 —15,4 fois
la moyenne multiannuelle des lacs mentionnés dans la zone maritime du
Delta. '

Dans son ensemble, la production ¢; du lac de Matita est 1,4 fois
plus grande que celle' de lac de Merhei.

La dynamique annuelle de la production C; Présente des valeurs
maximales en juillet (spécialement Matita), aotit of Jjuillet (Merhei) et
minimales pendant leg mois froids. La valeur maximale absolue est de
23,85 g/m2 pour Merhe; et de 17,84 g/m? pour Matia,

L’analyse de la production au nivean des groupes taxonomiques mef
en évidence Papport supérieur des cladoceres (dans Dlintervalle juillet —
octobre), des rotiphéres (avril—mai) ot deg copépodes (au cours de Pannée
toute entiére mais barticulicrement ay commencement et i la fin de Ia
période de végétation) (tablean 2). _

Conformément 3 1y Pyramide trophique des écosystemes aquati-
ques, la production des consommateurs zooplanctoniques secondaires de
Matita et Merhej Teprésente 13,989, respectivement 6,94 % de la produc-
tion des consommateurs Primaives, au mnivean des  moyennes multi-
annuelles.

La production annuelle du zooplancton Cy de Matifa présente un
sens  descendant (8,38—7 ;08 —1,56 —1,56 g/m?) par rapport & celle de
Merhei o, part Dannde 1983, une faible évolution ascendante est main-
tenue (0,40-9,08,—2,40~1,42 g/m?) (tablean 1). ] ;

‘& oyenne multignnuelle’ de 1a production-c, pour les. laes de Ma-
tita et Merhei eg 10,8 respectivement 3,7 fois, plus orande que icelle. deg

lacs de Rosu, Puiu ot Porcu (0,43 g/m2) (1). (e ,

Dans son ensemble, 1a production ¢y du lac de Matita est 2,9 fois
plus grande que, celle de Merhe;, B8 HMOT WIS  teare

S

P ———

it e B

3 LA PRODUéTHON DU ZOOPLANCTON DANS DEUX LACS 4t

Tableaun 1

La dynamique dela production mensuelle et annuelle (g substance séche/m?) du zooplancton
) ¢y et ¢y des lacs de Matita et Merhei

Le lac de Mati la Le lac de Merhei

‘ Année
Année 0 =
Mois 1980 1981 1982 1983 Xa 1980 1981 1982 1983 X
Rx‘ ———— R TR s LAl AN 58 47 e B s~ ===

Consommateurs primaires (cq)

IV 014 051640 13 85 410871 0 g 0,40 0,08 0,7 1,72 0,74
Vioo0,59 043 0,18 549 1.67 0,29 0,51 5,79 2,50 2,27
VI 0,03 11,85 0,76 6,37 4.75 0,17 0,83 0,98 2,81 1,20
VIL 2,67 17,84 5,00 17.31 10,71 0,29 2,78 3,63 23,85 7.4
MRIT™ (1,661 7,08 10)98' (v 1,407 514 0,28 7,63 17,99 1,78 6.92

X 10,28 9,70 712073 5 18518 By 0,36/ 2,63, 2,84 3,56 2,35
Xl 8,980 5,36 -0:45h 2. 68 0,34 3,66 2,16 0,41 1,64
S 6,81 49,24 36,42 40,49 33,24 2,13 18,12 34,15 36,63 22,76

Consommateurs secondaires (c,)

g s et BA e g
AT (> S 1 B R DI ! 0,02 0,00 — 0,24 9,01
I\’ 0,48 0,13 0,02 0,24 0,22 0,16 0,05 0,03 0,12 0,09
VI<1 20418 1 #5864 0,49 be: iy 1,50 0,03 0,15 1,01 0,47 .42
VII 6,22 0,23 0,09 0,34 1572 0,08 70,11/ ;0,08 0,14 0,10
VIIL 1,02 1,16, 0,16 = 0,10 0,61 0,04 1,21 1,16 0,08 0,62
| IX 37 05155:0,79 0,45 0,44 0,06 0,52 0,10 0,34 0,26
| X 0,15 0,04 0,001 0,31 0,13 0,01 0,03 0,02 0,03 0,02
:. I 8,38 7,08 1,56 1,56 4,65 | 0,40 2,08 2,40 1,42 1,58

Tablean 2

L’apport des groupes d’organismes (%) en niveaux trophiques, a la production zooplanctonique
des lacs de Matita et Merhei

X 0,37 — 96,55 2,93 - —

¢ cy
I AL T UTORAT T ame L < 5 3
I Année Mois Rot. Lam. Clad. Cop. / Rot. Clad. Cop.
| 1 2 3 4 5 ) T 8 9
' Le lac de Matita
f v 19,36 L 10,41 31,09 1 e 9,14
| v 15,00 i 14,49 25,61 29,76 i 15,14
| VI 12,03 0,88 16,21 55,06 1,67 4 14,15
1980 VI 17,23 0,01 10,70 207 69,23 i 0,76
VI 0,25 0,34 5940 1.8 ~ 36,76 1,44
IX 6,62 2,55 22780 1212 R [ 9,70
J X 4,26 2,62 15,67 27,99 0,79  8.60 0,07
} ————————“; T
4 v 74,57 = 1,18 20,76 3,49 & 0
5 v 45,06 0,04  12)06 19,68 21,52 L 1,64
f VI 7,57 0,38 61,82 365 24,91 igg 0,07
‘ 1981 Vi 13,80 43,17 41,08 057 s 2 =
| VI 11,06 &) 64,19 12,06 0,27 10.17 2,25
X 4,74 e 82,82 10.56 0,69 0,69 0,50
f X 6,06 0,16 84,33 8,14 — — 1,31
v 92,93 e 0,50 138567 .| = e i
f ' 4,78 1001 2] 0,03 94,14 0,04 B 0,79
| VI 26,60 8,10  39)77 978 4,93 10,65 0,17
| 1082 VI 10,50 2,63 81,08 395 4 1,59 0.25
% VIII 7,76 0,30 8425  g.18 0,37 0,96 0.19
i X 2,93 0,03 85,42 578 YA A 3 0,28
5 S 0,15
|
I
|
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D) V. ZINEVICI, LAURA TEODORESCU 4 - . .0
42 DIE STRUKTUR DER BENTHOS-ZOOZONOSEN AUS DER
; - - - - — = m DONAU BEI CEATAL IZMATIL (km 80),
2 . Bl i 9
v 14,83 = 39,13 37,02 3,48 = 5,54 ; IN DER ZEITSPANNE 1981 -—-1985
v 0,11 0,17 ' 71,63 24,52 = 2,40 1,17 : '
VI 15,17 1,34 67,74 15,75 L kil i
1983 VI 4,50 0,05 89,68 3599 1,90 o 0,65 VIRGINIA POPESCU-MARINESC U
VIIT 8,17 L 46,74 31,72 7,16 6,21 -
X 9,92 = 29,01 55,86 3,98 d 1,23
X 18,32 . 29,96 11,00 40,72 Aol At v : d
: = s Die Arbeit cnthalE Angibeen tber die qualitative und quantiotative Struktur
T.e lac de Merhei der Benthos-Zooz6nosen (mummerische  Dichte und Biomasse), beim Ceatal
v 76,32 — 1,96 16,93 " _ 4,79 Izmail (km 8())_. U’m qa? bioz(’)’noti.'?'che_ .Guleichge\\-'cht klarer hervorzuheben
v 27,38 0F 7,68 | 28,67 28,23 - 8,04 wurden auch die Diversitit und Echitabilitit untersucht.
VI 10,40 0,03 22,85 52,02 £ = 14,70
y = 5 9 2 R 4 Ty N e . . g . e
1980 VVIE 3;22 8’(2); ‘;g’ (SB Q)Z’;g _7 1 o };’ 39‘ | Die Untersuchungen iiber die qualitative und quantitative Struktur
X 2,58 0,01 16,27 61,71 i 4 19,43 . der BL_%nthos-Zoozbnosen aus der Donau bei Ceatal Izmail erlaubten
b.4 27,33 0,05 11,23 60,18 an 2 1,21 ‘ uns,rdle Entwlcklung der Populationen der einzelnen Arten, wie auch die
v 57,46 e 2,92 28,90 0,77 = 9,9 der Zoozoénosen in ihrer Gesamtheit wihrend der Zieitspanne 1981 —1985
\Y 54,32 0,10 6,79 29,03 9,12 — 0,64 , zu verfolgen. ’
/ < 5 | H — | < 3 2 0 o .
; \’Vi 333"’ lo’gé ggf‘iz }Z’ig 1%”33 0 0,26 f So konnte festgestellt werden, dass am rechten Donauufer mit
—r b el ¢ SR v o dE i o v schlammig-toniger TFazies di grosste Dichte sowohl hinsichtlich der
VIIT 29,25 - 41,25 15,85 11,52 - 213 e g 5 €5 - ale grosste Diehte SOWo 1nsichvlich —der
X 11,23 oy 52,56 19,71 12,92 o 3,58 lndu\xduen,.als auch derjenigen der Biomasse Limnodrilus hoffmeisteri
X 0,29 & 89,65 9,34 0,31 s 0,41 und Hypania invalida besassen, die konstante Arten mit einer Frequenz
v 73,06 — 0,56 25,30 = = 0,18 von 979, baw. 709, wihrend der gesamten analysierten Zeitspanne dar-
o ?a,gg 8»3} 22,23 1?’23 32,-3’21 b pens steglen (Tabelle 1 Abb. 1). Relativ hohe Werte, mit einer Frequenz von
1982 VI 7862 0,03 69,83 19,22 3 049 181 489%, erreichte auch Obesogammarus obesus, eine Art, die das Bestreben
VI 34,34 A3 55,24 4,34 0,36 5,16 0,56
X 8,14 Ay 81,40 7,06 0,42 2,00 0,98 A
X 0,30 = 93,45 5,31 — e 0,94 i B
v 16,29 o 39,80 31,03 4,73 Ll 8,15 100
v 0,97 0,43 58,382.7737"73 = — 4,49 SOJ
VI 12,39 o 57,20 16,09 - 10,01 4,31
1983 VII 15,79 = 78,06 2,43 = 0,59 3,13 . 804
AR A ) 6,86 4] 62,65 26,23 . . 4,26
¢ 22,5 = 54,08 14, 4,09 ik 57 70 o _
I)\:. 1:;2 S o 5;’ _31’;8 _0 78 g”;g i T :°: [e5] Limnedrilus hofimeisteri
? 2 04 o o
Rot. = Rotifera; Lam. = Lamellibranchia ; Clad. = Cladocera : Cop. = copepoda EBEN : B Hypania invalida
50 o y
) r : : | f,’go;’ : [ZELithoglyphus naticoides
La dynamigue annuelle de la production ¢, presente des valeurs 01 o oo 0% 4 °| =T obesogamm g
. i i . A SN Py . o ry
maximales spécialement aux mois d’aott (Merhei) ot septembre (Matita) 304 R P e #e SRR dpesls
. . y . e - s R o .
avec des valeurs minimales ‘absolues au commencement et 3 Ia fin de la i 66 0% L% ool [MMvaria-
periode de végétation ainsi qu’un minimum secondaire au cours de Uéé. 0% [afe%s8 200
- - 4 $ - L 5 < d o o
Le maximum mensuel absolu est de 6,2 g/m?* pour Matita et de 1,2 g/m? 10 Foto °°:Z % |°e026% 00
3 . g x [} o
pour Merhei. ; 0 9: 050 o0 2080 %610 S ol
Ianalyse de la production e, des groupes taxonomiques montre O G R
T ; - N y A . < ©
un plus grand apport des rotiphéres et cladoceres dans le lac de Matita, 2 P C O T R S e T
des copépodes et rotiphéres dans celui de Merhei (tableau 2). i do sl Hf)‘ it (g
; vl — " nummerischen Dichte un iomasse (B
der wichtigsten Arten der Benthos-Zoozénosen aus der Uferzone Slex)'
Donau, beim Ceatal Izmail, in den Jahren 1981--1985.
BLIOGRAPHIE T
G e hat, konstant zu werden (Tabelle 2). Bei diesen Arten wurde in den
Jabren 1984 —1985 ecine Verringerung der nummerischen Dichte sowi
: 4 .» Zinevici V., 1983, Hidrologia, 18: 93101, B : A o iisr et ! e sowie
1. Godeanu 8., Zinevici V., , Hidrologia ucuresti der Biomagse beebaehte‘r, was wir einigen Vera;nderungen abiotischer
Re¢u le 20 oclobre 1988 Instiltut des Sciences Biologiques,
Bucarest, Splaiul Independentei 296 REV. ROUM. RIOL. — BIOL.. ANIM., TOME 34, No 1P, 43048, BUCAREST, 1089
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46 : :
i Arten  Sphaerium cornewm und S.riviewlum auf, doch mengenmi sig
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Eg - &g weiten Grenzen schwankten, was auf eine Instabilitdt der ]§10zonose .hm-
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% 5 TRAB wTBERISHE EIRdAy i 1T 4SR eine starke saisonbedingte Umgestaltung der Zoozénose hin. _
é S :-.§ 2 oS 3E ‘“5 ¥ 4% JEE o S B Die allgemeinen Schlussfolgerungen, die sich aus unseren Unter-
b o~ = am 3y @ = g S 5 : i 5 O 7
£ 5SS G S8EEERE 8 BIRSE JigNuidy #98 suchungen ergeben, weisen darauf hin, dass die Benthos-Zoozonosen am
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Tabelle 4

Diversitit (H’) und LEchitabilitit (e¢) der Benthos-Zoozénosen aus der Donau beim Ceatal

Izmail, in der Zeitspanne 1981—1985

Monat
Index Jahr Vv A% VI VII VIII IX X

rechtes Ufer

H 1981 —1,2231 —0,9667 —1,0095 0 —0,8434 —1,5875 —0,4222:

1982 —0,7670 —1,7453 —0,5654 —1,5530 —0,6823 —0,0947 —0,6255
1983 —0,9826 —1,8606 —0,8733 —0,2986 —1,4680 —0,9790 =
1984 —2,3566 = —1,8599 —1,9383  —2,3137 —0,6305 —1,1514
1985 — 0 —1,6746 —2,0606  —2,1626 —0,3591 —0,0867

e 1981 0,5268 0,4163  0,4348 1 0,8434 0,6141 0,1818
1982 0,3835 00,8727 0,2827 0,7765 0,3412 0,0474 0,3128
1983 0,4232 0,6627 0,2755 0,1493 0,4419  0,3787 -
1984 0,9116 - 0,9300 0,8348 0,8241 0,2439 0,4959
1985 — 1 0,6478 0,7971 0,6510 0,3591 0,0867

Mitte

H’ 1981 — = = = —0,7219 —0,1930 —1,7457
1982 0 —1,9998 —1,5610 0 —0,6033 —1,1198 —0,9159
1983 — = —1,1069 0 —0,4395 —1,0567 —
1984 - — —0,5916 — —0,9999 —1,6297 —1,3314
1985 — 0 - 0 —1,1972 0 —0,7219
1981 - - = — 0,7219 0,1930 0,7518
1982 1 0,9999 0,9849 1 0,3806 0,7065 0,5779
1983 — — 0,4282 1 0,4395 0,5284 —
1984 — — 0,5916 — 0,9999 0,5805 0,6657
1985 — 1 — 1 0,4264 1 0,7219

Anmerkung : War die Zoohenthos-Assoziation monospezifisch und die Diversitit 0, so betrach-
teten wir die Echitabilitit als 1.
Die Indice H’ und e wurden aufgrund der nummerischen Dichte der Taxa.
bestimmt.
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STRUKTURELLE ASPEKTE BETREFFEND DIE
ROTIFEREN AUS DER DONAU BEI IHREM EINTRITT:
INS DELTA (RUMANISCHER ABSCHNITT)

IN DER ZEITSPANNE 19811985

ELENA PRUNESCU-ARION

In der vorliegenden Arbeit werden einige Betrachtungen angestellt ither die Roti-
feren, die Hauptgruppe, dic an der Bildung der Plankton-Biozinose der Donau
bei ihrem Eintritt ins Delta (Ceatal Izmail km 80, und Ceatal Sf. Gheorghe km 62)
teilnimmt. Als charakteristische Parameter werden die zahlenmiissige Dichte der
Taxa (Ex/m?) sowic die strukturellen Indices, wie Dichte (H’), Echitabilitit (e)
in Betracht gezogen.

Die vorliegende Arbeit bezieht sich auf eine der Gruppen, welche:
die zooplanktische Biozonose der Donau bei ihrem Rintritt ins Delta
(Ceatal Izmail, km 80 und Ceatal Sf. Gheorghe, ki 62) Dbildet, eine
bedeutende Gruppe aus der Biozénose, welche neben den anderen zoo-
planktonbildenden Gruppen zur Aufrechterhaltung der Integralitit und
Funktionabilitat desselben beitragen.

Die an den Rotiferen der beiden Abschnitte wihvend den Jahren
1981 —1985 ausgefiihrten Untersuchungen erlauben es, aufgrund der
nummerischen Dichte der Taxa (Ex/m? — Jahresmittelwert) sowie auch der
beiden strukturellen Indices, wie Diversitit (H') und Echitabilitat (e)
eine Reihe von Betrachtungen vorzunehmen.

Die zahlenmiéissige Dichte der wichtigsten Taxa zeigt keine hezeich--
nenden Unterschiede von einem Abschnitt zum anderen auf, wiahrend die
Vorherrschaft in beiden Abschnitten die folgenden Arten innehaben Bira--
chionus angularis, Br. budapestinensis, Br. calyciflorus var. amphyceros,
Br. calyciflorus L. anuraeiformis, Br. calyciflorus var. dorcas, Br. calyciflorus
f. spinosa, Keratella cochlearis, K. quadrata.

Was die Zusammensetzung der iibrigen Taxa anbelangt, so war sie,.
mit geringen Unterschieden, dhnlich in den beiden Abschnitten.

Hervorzuheben ist die Tatsache, dass die Gesamtheit der zahlen-
massigen Dichte mit Ausnahme des Jahres 1981 — im Ceatal Sf. Gheorghe,
in den iibrigen Jahren kleiner ist, im Vergleich zum Ceatal Izmail.

Wenn wir uns auf die Indices der Diversitidt und Echitabilitit bezieh-
en (Tabelle 3), so beobachtet man in engen Grenzen gehaltene Schwan-
kungen besonders beim Echitabilititsindex, was auf eine Stabilitat der
Rotiferen im Rahmen der planktischen Zoozonose hindeutet.

Wir zeigen dennoch auf die im Juli 1985 in den beiden Abschnitten:
beobachteten Daten hin. Die damals erzielten kleineren Werte des Echi-
tabilitdtsindexes zeigen auf cine etwas ausgepragtere saisonbedingte
Schwankung hin, als linger andauerendes Hochwasser eine Verdiinnung
der Rotiferenmenge pro m? verursachte.

Die oben dargelegte allgemeine Lage der Rotiferen aus der Donau
bei ihrem Eintritt ins Delta ist in vollkommener Ubereinstimmung mit
den Ergebnissen, die bei der Analyse anderer struktureller Faktoren der
Biozonose, wie Haufigkeit und Besténdigkeit in der Vorherrschaft erhalten
wurden und frither verdffentlicht worden sind (1), (2).

REV. ROUM. BIOL. — BIOL.ANIM., TOME 34, N°e 1, P. 49—52, BUCAREST, 1989
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Tabelle 1

Zahlenmiissige Dichte (Ex/m3) der wichtigsten Taxa der Rotiferen aus der Donau beim Ceatal
Izmait in der Zeitspanne 1981— 1985 (Jahresmittech

'rt)
\\¥__,R,__‘\\;\

Taxa 1981 1982 1983 1984 1985

A T R ———

EE— - <‘_\.__,\‘____—\ _—

Asplanchna herricki 379 586 1050 171 —
Asplanchna priodonata 519 331 64 614 386
Asplanchng sp. 210 97 79 86 —
Drachionus angularis 3536 2433 4464 1464 18007
DLrachionus bennini 36 311 86 114 786
Brachionug budapestinensis 1288 o960 2879 1671 18577
Lrachionus calyciflorus 729 1491 2036 1050 1200
Brachionus cayciflorus vay. amphiceros 1860 1607 2764 1743 2736
Brachionus calyeiflorus {. annuraeiformis 2003 732 1500 1450 1467
Brachionus calyciflorus vay, doreas — 124 322 1000 1836
Brachionus calyceifioras T, spinosa 2962 2450 6979 15807 12093
Brachionus diversicornis 141 29 64 79 86
Brachionus [dcatus — 461 286 29 121
Brachionus quadridentatys 186 81 207 179 36
Brachionus quadridentatus brevispinus — 11 57 350 571
Brachionus quadridentatus, cluniorpicy-
laris 1338 573 257 486 143
Brachionus leydigi = — 71 14 29 —
Drachionus leydigi lridentatus — 141 286 114 86
Brachionus urceus 311 252 586 193 279
Brachionus urceus sericus — 345 186 7dq 143
Lpiphanes macrourus 4988 787 943 1236 229
Lilinia longisela 364 371 179 — 14
Liliniq lerminalis ; 653 888 236 207 314
Liliniq sp. — — 443 379 71
Kellicottia longisping 279 — — 121 29
Keralellq cochlearis ‘ 22685 3604 2321 750 14714
Keratellq quadral g 3918 9197 4429 4937 2936
Keratellq valga 13129 1020 443 — 929
Notholea acuminaia 25 129 29 43 14
Notholea Squammula | 50 — — 29 —
Ploesoma sp. 12679 1721 — 114 71
Lolyartira remara 8250 121 1621 250 443
Synchaela grandis 2818 107 814 171 —
Synchaetq oblonga 1068 137 250 — 471
Synchaeta sp. 3965 241 57 279 571
Testudinell o paling 376 595 57 43 157
Testudineliq sp. 100 36 Lill57 321 —
Trichocerca iernis — 507 14 107 764
Trichocerca pusille 12370 304 — — 38
Trichocercq sp. 1148 1510 36 100 693
Varja* } 1802 1207 6940 23749 1942
106224 35618 43035 59536 82933
iU ST N

* In der Gruppe Varia sind folgende Taxa enthalten - Asplanchna brightwell;, Asplanchna
agilis, A. clavula, Branchionus angularis aestivus, Br, angularis bidens, Br. forficula, B forfi-
cula inegalis, Br. quadridentalus mehleni, Br, leydigi quadridenlalzzs, Br. leyidigi rolundus,
BF; plicatilis, Cephalodellq calellina, C, sp., Colurellg colurus, Encentrum SP., Euchlanis deflexa,
E. dilatata, Hexarthra fenica v. oxyuris, H, mira, Lecane luna, Notholeq SD., Plalyas quadricornis,
Pompholyz complanala, p, suleata, Progles Sp., Polyarthrq Iongiremz's, P.sp., Trichocerca ceylin-
drica, T, ralfus, 7Tr, similis, Tr. stylata etc.

Tabelle 2

Zahlenmissige Dichte (Ex/m3) dey wiéhtigsten Taxa der Rotifer

STRUKTUR g ROTIHEREN AUS DER DONAyY

er Donau Ceatal ST,

1985

——— b
——— L

379
664
664
157
9889
636
279
771
536
5257
29
29
136

164
14
100
14
1800
36
86
86
1743
2950
57
14
14
36
29
171

229
214
314
14
607
221
7

53

13073

47485 40808

en aus
Gheorghe in” gep Zeitspanne 1981—1985 (J ilhrcsmittc]wert)
Taxa 1981 1982 1983 1984
Asplanchna herricki B s 3 fSO 879 367
Asplanchna priodonta "i798 339 e . 25
Asplanchna Sp. 1202 7 .2714 65 12}
Brachionus angularis 4716 2‘1 9‘1 25'_79 6775
Brachionus bennini ; il fﬁd i l‘f)() 92
Brachionus budapestinensis 915 783 1 8:36 1167
Brachionus calyciflorus 929 195'?3 1 ;;gs S,)67
Brachionus cal yciflorus var, amphyceros 1971 503 0 329 5112
Brachionus cal yeiflorus f. anurqe; formis 1505 1110 1 77 9 758
Brachionus calyciflorus var. doreqs ! ot 1190 > ;2?7 1091
Brachionus calyciflorus f. spinosa 2294 2719 3750 11 1§3
Brachionus dipers icornis 71 ?9 ] 150
Brachionus [dleatus e 157 ()fi % =
Brachionus quadridentalus 71 89 136 150
Brachionus quadridentatus brevispinus o s 107 - 33
Brachionus quadridenlatus ' :
cluniorbicularis 288 60:2 1?3 267
Brachionus leydigi Iridentatus — 33 {gﬂ 190
Brachionus urceus 266 386 4'/1 67
Brachionus urcens sericus 219 - 21 136 i
Epiphanes macerourus 3714 65)0 — .)490
Filinia longiseta — .3‘6 o 225
Iilinia terminalis 1196 1.32 229 1()9
Kellicollia longispina 286 57 }00 125
Keratella cochlearis 26869 3292 2543 1958
Keralella quadrata 5106 4412 5250 5333
Keratella valga 15150 326 8?0 e
Notholca acuminata 50 24 279 50
Notholca squammulq ~7 y 1122 21 —
Platyas patulus 1 — —
Polyarthra dolicho plera 17115 1265 3‘50 —
Polyarthra remata 7153 150 529 458
Synchaeta grandis 2379 — 493 —
Synchaela oblonga 357 — 921 —
Synchaeta sp. 9408 24 57 —
Testudinella patina — 884 — 500
Testudinella sp, 410 307 93 42
Trichocerea iernis = - — —
< 9
Trichocerca pusilla 13805 29 — 25
Trichocerca rattus 1835 870 - —
Trichocerca sp. — 14 50 533
Varia* 1413 1013 3733 9024
121583 25521 30550

* In der Gruppe Varia sind folgende: Taxa enthalten : As'plz.znchna_ agilis
welli, Asplanchnopus multiceps, Bdelloidea, Brachionus angularis aes{lgus,f
r. for

laris, Br. angularis bidens, Br, dimidiatus, Br. diversicornis Izomoceros}
inegalis, Br. leydigi, Br. leydigi rotundus, Br. quadridenlalus mehleni,

i tas B ] lliria limne
urceus, Cephalodella sp., Euchlanis deflexa, Fuchlanis Sp-, Fz(zma ‘ .
thra fenicap oxyuris, Lepadellq sp. Keratella valga monospina, I, valga Izelerospma, Ploesoma trun-
catum, PI. sp., Pompholyz sulcata, P. sp., Proales Sp., Polyarthra euryplera,

lica,

Br. an

, Asplanchng brigt-
gularis angu-
‘ficula Br. forficula
Br. plicatilis, Br. urceus
Lecane luna, Hexar-

P. longiremis.
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Tabelle 3

Diversitit (F) und Echitabilitat (¢) der Rotiferen ays der Do

nau beim Ceatal Izmail und
Ceatal = St. Gheorghe  ip der Zeitspanne 1981—1985 . . L

Monat
Indices Jahr T Ee—geal Gl T aD _\\‘¥\
v A% VI VII VIl 1X X
T M, S
Ceatal Izmail
FlZ 1981 —5,1653 —2,0709 —3,0917 —2,5649 —2, 9283 —2, 6290 —2,1317
1982 _3 39g3 —3.1349 —3 0538 —3, 3239 —2, 9956 —3,4674 —2, 9344
1983 —3,2817 —3 5966 —3,6046 —3 6186 —3,2352 —3, 3963 —3,5202
1984 5 51y —3,4605 —2 5027 — —3, 6797 —2,2486 —2, 9542
1985 —2,2144 —1 9849 —3,1714 —2, 3476 —2, 8206 —2,3669 —2,7502
E 1981 0, 7103 0,5776 0, 6834 0,6038 0, 7022 0,5985  0,6417
1982 0,7317 0, 6593 0, 7323 0,8132 0, 6622 0, 7665 0, 8834
1983 0,7254 ¢, 7918 0,8340 0, 7995 0,7365 0, 7064 0, 9010
1984 0,5824 ¢, 7875 0,:5532 — 0, 7923 0,4677 0,9319
1985 0,5310  0,5975 0,9167 0, 4883 0, 6639 0,5307 0, 7432
Ceatal St, Gheorghe
IS 1981 —2,4576 —2,7199 —2 9415 —1, 9875 —2,9977 —2,6848 42, 4968
1982 —3,4153 —3, 1605 —3, 6697 —4, 9221 —3,1562 —3,4050 — 212837,
1983 —3 1479 —3,5452 _3 5897 —3, 6930 —3,0748 —3,4801 —3,4967
1984 _ 9 3003 —2, 9060 —2,3131 — —2,7582 2 5888 —2,2573
1985 —2, 5330 —2,8148 —3,2047 —1, 9101 —2,4180 —2, 2131 —2,3028
o’ 1981 0,6012 ¢, 6799 0, 7054 0, 5546 0, 6936 0,6212 0, 6964
1982 0,8190 0, 6648 0,9333  0,8802 0, 8078 0,7521  0,8641
1983 0.7059 0, 7949 0,8765. 0, 8856 0, 7687 0,7693  0,8741
1984 0,5889 0, 6841 0,5352 — 0,6614 0,5805 0, 7328
1985 0.6197 ¢, 7672 0, 9263 0, 4419 0,559¢  0,5187 0, 8908
s - S |

* Die Indices 11/ und ¢ wurden aufgrund dep zahlonm:iissigen Dichte der Taxa bestimmit .,
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DIE ENTWICKLUN G DES BAKTERIELLEN PLAN KTONS
UND BENTHOS AUS DEM STAUSEER EISERNES TOR I
; IN DER ZEITSPANNE‘V 1975—1986

DORINA NICOLE SCU

s wird der Gehalt an Bakterien aus der Donau (1‘11 d(;r. ZOIIL‘..df!S Stm%see.s
Eisernes Tor 1) in der Zeitspanne 1975 1986 211121]_)’5[.1‘,1'[, Die \'ol'llcgm}(ls :‘\.lb(‘ldt
zeigt die Entwicklung der heterotrophen :\ﬁkl‘o(.)l'gﬂ‘nlsnl(in avs den -“,R,S.M‘.l. U-xllt
dem Sediment und gibt auch die Griinde an, die diese Entwickiung verursach

haben.

Die 6kologischen Unterschungen der _B/Iikiroo%‘gmxismel_l der D()l’la:u
in der Zone des Stausees Eisernes Tor I wurden.begl?mend mit dem J ahre
1975 ausschliesslich von dem TInstitut fiir biologische Wissenschaften
aus Bukarest unternommen. Die Untmsuphungm betrafop den G(?h?l,l‘ﬁ
der Bakterien aus dem Wasser und den Ablajger}mger}’ sowie ‘fmcl} }enﬁng\(?
physiologischen Mikroorgauismengruppen, die im 1}1‘@1,319%111? “tl()f l,t]{glt;l
Blemente, wie N y U, 8 mitinbegriffen 31_11(1, um einerseits 91119 ‘bed( u :L,Hwt,
noch wenig studierte trofische ~ Basis — die Il\Ilkrooljg’ambln?ll 5 )\/un
Wichtigkeit fiir die Tolgenden Glieder der trop]usplmn Kette, "'1(._1\.0‘1??-
teben und andererseits die Zersetzbarkeit und M'merarhsxerurnghfa-hlg.k(‘v.lt
ter autochtonen und alochtonen organischen Stoffe aus der Donau Test-
Zu%e%it im Laufe von 11 Jahren ausgefiihrten Unte "sucllllllg(;g, .(xl"lau}z;
ten es uns, das Auftreten, die Entwicklung und die ,,bt'arbﬂ‘lsiel‘li}’ng
ciniger Bakterien—Gesellschaﬂen in dem g'eiscl_ltaflfenen Okosystem festzug-

ellen sowie auch einive Prognosen auszuarbei en. X
huwlg(i)e 1'(; diesem bAbscht;ﬁtt der Donau wegen dem Bgm Eies “ ehrs‘
eingetretenen Umwandlungen sowie (1es§en Tolgen, wie : dxe- L}ltiiehllng
des Stausees (Veranderung des hydrologischen Haushaltes), (}1@ Be?.?etzugt:
heuer Oberflichen, Verinderungen im Chgmlgmus des W a,?s?}s sowie
auch der Beitrag der Nebenfliisse unter den Bedingungen des v elal}ql(;lxten
hydrologischen ’Haushaltes, fithrten zum Auftreteq von ba‘ktel,{.“h (tn
Gesellschaften, die diesem neugebildeten Okosystem eigen sm’d. So fi 1] en
die vom hydroenergetischen System a,ui.'erlegten thSthydlOgI‘a:IS)lgllSC‘le\l}
und physiologischen Bedingungen zu einer Aufghegle_rung des ?u,x:_ew
lisernes Tor T mit einer mehr oder weniger individuellen Evolutior
Buchte). ; ;
(P85 113(;23 vorliegende Arbeit bezieht sich auf die Entwicklung derwixleteg(.):
trophen Mikroorganismen aus dem Wagsser und den Ablagemng%n, '1‘(,
auf Gelose-Nahrbden bei 22°C aus drei tmgsversalgn P1'0f11ef1 : Mraconis,
(Km. 967), Cerna (Km.954), Bahna (Km.950) bestimmt wu;den ‘und S0-
wohl aus den Buchten, als auch aus dem alten Flussbett der Donau
i ten.
(Mltte]))i}aleli;m(lﬁa? %eitspanne 1975 ~1})86 ausgefiihrten Untersubch_un‘(gien
bewiesen, dass der Bakteriengehalt dieser Zoone sowohl das grggl Illlllsr es
Beitrags der flussaufwirts gelegenen Zone der Donau (siehe Profi 20~
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atch den autoch-
Perioden, dje auf

nia-Mi(te) (ADh. 1) mit gem Beitrag der Zufliisse ist, als
tonen Bedingungen der organischen ‘BelaStung in den
die ,, Wagsger bliite folgen, Zuzuschreiben jgt.

Die za,hlenméi,ssige Darstellung der Entwicklung der hetel'otrophen
(zersetzenden) Mikroorganismen aus Abb. 1 ist ejn Beredter Beweis fiip

flora vom J ahre 1975 angefangen zum Jahre 1986 hiy, und dieses SOWoh]
im Wasser, alg auch jm Sediment (3);

— Feststellung einer  zyklischep Entwicklung der Zersetzanden

— Tendenz einer Steigeruug der zahla,nmii,ssigen Dichte der Milky,,

Mikroflora in inhrey Gesamtheit it einer Perviodizigs von ungefihr 5
einige Gesamtaspekte, Wie : Jahren und Maximg, in den Jahren 1973 und 1983 ; 7y bemerken jsg g,
el A -Plankton Tatsache, dass sich die J ahre 1984 —1986 im absteigenden Abschnitt der
] Kuarve befinden, &dhnjep der in den Jahren 1979 —1981 aufgetretency

154 El‘seheinung (3); :
;i — Hochstwerte in der Cerna-Bucht (die standig unter Mensehlichem
"“5 Impakt stand) beginneng mit dem Jahre 1977 und in gep Bahna-Buch
| in den Jahren 1982 —1983 (nach J,’raktizierun;r der Aqua-kultur), was auf
I /! die Individualitg ¢ der Entwicklung der Buchte ip der Gesamtheit, deg

12

Sees hindeutet.
Die Analyse des longitudinalen Profils, flussabwﬁ,rts, entlang deg

n/ Ml Wasser

sewesenen Donaulaufes ( Iﬁ‘lussmitte) (in Richtung Ml‘a-conia—Cerna—Bavhna)
g 104 / hebt eine. ze.itlic.he Entwicklung des bakteriellon Planktong und I%enth«;s
& I /f: ) he?vor, die sich I den Jahren 197.6~197 7 von der aug den Jahren 1978 —
}:9 9} i ;,// 1986 unterscheidet yng ein Ansteigen der Werte erkennen 1351 So beo-
o] /1//% ~ bachtet man in den ersten Jahren mit dexr Uberschwommun_g' neuer Ober-
o 8}' /!’// RSN 'f!aehel?hohel‘e \Vo.rt? i der ﬂuswlnvzu‘ts gelegenfan Zione (Bahna), im
e /’; ; Vergleich 7y Mraconia, qem am weitesten thmsaufwzu'ts gelegen Puniy, (1).
] g Vom Jahre 1978 an dndert sich das “Verhiiltnig und zwar befinden gich
64 nun die hochsten W rhe ﬂussaufwé,rts, erlirber sowohl durch dag Anwach-
sen der mikrobieilen Belast;ung der Donay ip digser Zoone, alg auch durch
s die Besehleunigung des Ablagerungsprozesses der Kleinen Partikel in der
7 ﬂu_ssa,bwétrts gelegenen Zone und durch die Anlagerung der Mikroorga-
nismen an diege Suspensionen mi{ dem Bestreben Suspensionen«Bakterien

I Se—

1975 1976 1977 1973

Agregate zn bilden (2). Ubrigens geht aus App. 1 B dag Anwachsen gep
5 zahlenmii,ssigen Dichte der Mikroflora in den Ablagerungen in Richtlmg
flussabwirts klap hervor,

Da wir den Stoffwechgel der Mikroorganismen kennen, kénnen wip
behaupten, dagg die ansteigende mikrobielle Belastung der Donay im
Laufe der Jahre der V. ermehrung der autochtonen ung allochtonen orga-
nischen Magerie 20 verdanken jgt ; die iibermz}',ssige Entwicklung deg Phyto-
planktons in gewissen Zonen der Donau in den letzten Jahp,

1980 1981 1984 985 1286
P
B-Sediment

Zeit Germeny g Schitamm
(o]

en, die rasche
¢ Aufeinanderfolge seiner Populationen tihrte zu einep betréi.ehtlichen organi-
7 : g

o schen Belastung der Donan, wag von der ip manchen Perioden kaum
(o]

P

6

vorhandenen Stromung begiinstigt wirg. Die zyklische En
heterotrophen Mikroorga,nismen mit einer Periodizits von 5 Jahren was
die Maxima ung Minimga anbelangt, berechtigt uns zur Apn
Jahr 1988 ein neues Entwieklungsmaximum darstellen k(‘innte, wobei

198 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Abbii‘f, < Evolution der heterotrophen Gesamtmikroorganismen aus

dem  Stausce Eisernes Tor 1. 1. Macronia (Donau) ; 9. Cerna (Donau) ;

3. Bahna (Donau) ; 4. Mraconia (Bucht) ; 5. Cerna 1 (Bucht); 6. Cerna
2 (Bucht); 7. Bahna (Bucht).
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LA DESTRUCTION DE LA MATIRRE ORGANIQUE '
DANS LE SEDIMENT DES BTANGS DE MATITA
ET MERHEI

DOINA PEPTEA-1ONICA

The dehydrogenase activity (DHA), \a modality of measuring the intensity of
microbian activity in sediment {or the decomposition of organic matter using the
Tetrazolium is presented. The variation of dehydrogenase activity in lakes Matita
and Merhei shows that the maximum values are recorded in April and Novem-
ber and the minimum ones in December.

By determining the coelficient of multiple correlation it is noticed that: the
DHA variation is explained by the simultaneous action of pH, temperature and
to a lower extent of O, both in Matita and Merhei. However, lemperature has
the determining role among the three factors.

I’une des plus importantes fonctions des microorganismes hétéro-
trophes du milien aquatique est représentée par la destruction du substrat
organique, autant celui de leay que, surtout, celui du sédiment.,

Les processus de décomposition de la matiere organique constituent
fa source la plus importante pour 'obtention de I’énergie nécessaire & 1a
réalisation de Ia biosynthése et de la libération des nutrients minéralisés
néeessaires aux producteurs primaires. Par conséquent, évaluation de
Pactivité des microorganismes du sédiment constitue I'un des problémes
essentiels dans D’étude deg écosystemes aquatiques.

Un moyen de mesurer Pintensité de ’activité microbienne du sédi-
ment ayant pour résultat la décomposition de la matiore organique esf
réprésenté par Iactivige (déhydrogénasique (ADH) '(1).

C’est pourquoi nous nous Proposons de présenter; & l'aide de la
méthode de Vutilisation des sels de tétrasole, activité déhydrogénasigue
des microorganismes dn sédiment en tant qu’indiquateur de Poxydation
bioclogique du sédiment et a la fin la destruction de 1a matiere organique (4).

Nous présentons leg résultats obtenus dans Vintervalle compris entre
les mois d’avril et décerubre 1981 dans les étangs de Matita et Merhei.

MEITHODE DR TRAVAITIL,

Lo principe de 1a méthode consiste ‘dans 1a réduction du réactif
2, 3, b-triphéniltétrasole (TTC) par Phydrogene qui résulte alprésrl’a‘c’pion
des "déhydrogénases sur le substrat, ‘en passant en phormazanécomp’osé
colorié en Touge ‘qui peut étre extrait avec acétone ; on mesure ensuite
Pextinctionsde 14 solution de phortmazan au spectrophotometre (540 nm)
bar rapport au témoin (3). Les 1;é,sﬁlta¢s’ S’expxz_‘i_m,pnt en mg phorn;a-zm_}./g
vase humide."' Lz : : ‘

{ 3 {

{
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8 DOINA PEPTEA-IONICA
RESULTATS ET Discussioxs

’ La,,f}gurc}, 1 représente la variation de Pintensité de 1’AD dang
les étangs de Matita et Merhei par leg valeurs moyennes mensuelles ; on
coqstate, dans les deux étangs, des valeurs maximaleg enl“ewi'\‘tréeQ, av
mois d’avril, respectiv t de ' e, @ ini “en décembrea.
L ; pectivement de novembre, et minimales e
Les limites de variations des moyennes mensuelles sont ¢

: iy ‘ 2 omprises entre
0,85—8,42 pour Matifa ct 0,56—7,65 pour Merhe. P .

-+

2

2 e {514 Matigc

& 99 ) - {ac Merhei

4

\‘\ji . L

é 7 x\ A

g 2

& 6 B | s

5 ‘ fﬁ»\ F.lg. 1. — La  variation de

B | Iy S | Pintensité de Tactivite

& 7 | ; : ) df’:hydrogénzlsique dans le sé-
A \‘ / \ | diment des lacs de Matita et

1 [ i '
\ [ \ ] ‘ Merhei.
3 Al 4yl \
y R A |
2 ¥ Wi s ;
; /

1 T~/
oL

- N ———

N v v v vm Ix X X moins’

Le calcul des autres parametres statistiques, & savoir Ia dispersion,,
la déviation standard et le coefficient de variation, conduit & I'idée qué
dans les étangs étudids les valeurs individuelles ont une évolution difté-
rente : dans celui de Matita plus dispersées bar rapport a la movenne.

L'intervalle de confiance calculé 3 un nivean dassurance de 959,
conduit au résultat suivant : — pour Matita 4,656 —4,925 -

— pour Merhei 3,807 —4.,093.

Le teste montre que la variation de D'intensité de PADH dans le
sédiment 2 lieu apres une distribution binomiale négative,

Des résultats obtenus dans les deux dtangs on a caleulé aussi le:
coefficient de eorrélation multiple (Ryxsx,s, ) et Péquation de réeression
multiple, en essayant de la sorte de deéterminer le sens et le degré de liaj-
sons entre la variable dépendante (y = ADH) et trois variableg indépen-
dantes (x; =pH; x, —t°; x, — 0,) (2) ainsi que I'intensité des liaj-
sons entre ces parametres. E’interprétation des données des deux étangs:
meéne aux suivantes équations de regression : — pour Matita : :
log(y + 1) = 0,8201 — 0,00018x* — 0,05467 log a5 — 0,0008 x2

— pour Merhe; :
log(y + 1) = 1,7526 — 0,015 x— 0,2262 log log(x, 1 1) + 0,0014 x2

En ce qui eoncerne les coefficients de corrélation multiple, il en
résulte que dans I'étang de Matita Rysix,xy = 0,4104 avee un coefficient.
de détermination D — 0,1684 et dans 1'étang de Merhei R

Y XXXy

1

n décembre.

- e e o gty gwrrea

3 DESTRUCTION DE LA MATIERE ORGANIQUE DANS LES ETANGS . b9

= 0,5747 avec D = 0,3302, ce qui prouve que la variation de ’ADH
s’explique dans un pourcentage assez réduit par 1'action simultanée des
trois facteurs abiotiques qui nous conduit a idée d’une action d’autres
facteurs encore, qui peuvent Yy avoir un role ddeisif.

Dans ce complexe de facteurs, les coefficients de détermination par-
tielle nous montrent que t° a un role déeisit (p = 0,01) dans la variation
de Pactivité déhydrogénasique, O, ayant ici la signification la plus réduite.

On peut affirmer en conclusion que activité déhydrogénasique du
sédiment dépend de nombreux facteurs, tant abiotiques que biotiques,
de sorte que le décélement de ces interactions est trog difficile surtout
m situ,
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Red blood cells as carriers for drugs. Polential therapeulic applicalions, edited by Ropars C.,
Chassaigne M., Nicolau C., Pergamon Press, Oxford, New York, 1987, 260 pp.

The present volume, published in Advances in Biosciences vol. 67, conlains the proceed-
ings of the 2nd International Meeting organized in Tours (France), April 1987.

The book includes 29 papers dealing with the latest results and ideas in the field of erythro-
cytes as carrier systems. It approaches some aspects concerning available methods for the
preparation of resealed erythrocytes as potential carriers for drugs and other agents. Topics
included : manipulation of the autologous red blood cells and their oxygen transport capacities
following the encapsulation of an allosteric elfector of haemoglohin (inositol-hexaphosphate),
encapsulation of various enzymes to correct metabolic deficiencies with long-term efficacy in the
circulation (glucose oxidase, arginase, aminolevulinate dehydratase), encapsulation of various
drugs (adriamyecin, methotrexate, mycotoxin, interleukin-2, antileishmanial agents) demon-
strating the possible clinical uses of erythrocytes as encapsulating vesicles. Problems associat~
ed with the organisation of plasma membrane phospholipids and red blood cell recognition
by the reticuloendothelial system are also examined.

The Dbook gives a better understanding of the role of the rescaled erythrocytes as
potential slow release carriers for drugs and enzymes, being very helpful to scientists working
in the ficld as well as to clinicians for treatment improvement.

Radu Mester

Dynamic properties of glia cell II. Cellular and molecular aspecls, eds Grisar T., Franck G
Hertz L., Norto W. T., Sensenbrenner M., Woodbury D. M., Pergamon Press, 1986,
424 p.

The book grew up of a symposium organized in 1985 by the Socicty of Neurochemistry
at Liege, Belgium, and published in Advances in {he Biosciences, volume 61. It consists of 61
studies written by numerous authors from several countries (USA, England, Belgium, France,
Danemark, Sweden, Switzerland, F. R, of Germany, Japan, Canada, Poland). The book focuses
on the following series of problems :

The first section deals with Molecular aspecls of glial development, and analysis of glial
growlh factors, monoclonal antibodies to glial cells, properties and metabolism of cultured oligo-
dendrocytes, the role of cyclic AMP, microtubule and microtubule-associated proteins on  astro-
cyte differentiation, chemically defined media for growth and differentiation of CNS glial cells
(astrocytes or oligodendrocytes from neonatal rat brain).

The second section, Deleclion and role of glial cells specific proleins, discusses glial fibrillary
acidic protein in human astrocytes, the molecular cloning of ¢cDNA for bovine glial fibrillary
acidic protein, carbonic anhydrase in Young and mature cultured rat glial cells, glycolipid marker
in glial cells, expression of histocompatibility antigens on the oligodendrocytes surface, ctc.

The third section, Neuron-glia molecular relationships, presents numerous studies (28)
concerning four main processes : jon homeostasis, developmental aspects, metabolism and neuro-
transmission and myelination. Some interesting data arc devoted to potassium channels and
carriers in glial cell membranes, plasminogen activarors in  brain development, influences of
neurons on glial cells development in culture, potassinm as a signal in metabolic interactions
between neurons and astrocytes, receptor-mediated inositol phospholipid hydrolysis in CNS
astrocytes, etc. :

The fourth section, The biochemical lesions and pharmacology of glia cells, is concerned
with the role of glial carbonic anhydrase in focal and gencralized tonic-clonic seizures, early
metabolic changes in astrocytes in experimental hepatogenic encephalopathy, cellular and mole-
cular aspects of glial cells with aging, astrocyte response to cerebral ischemia, etc. .

The book represents the last comprehensive summary of the various problems raised by
one of the most lascinating and controversed subject, the properties and significances of glia
cells, which appear to be important in cooperation with neurons in the properties of the nervous
system. The results also demonstrate molecular abnormality of glial metabolism associated with:
pathological conditions. :

Radu Megier
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Calalogue of Palacarclic Diplera, Volume 8, Syrphidae — Conopidae (I.. V., PIICK, USSR :
Syrphidae; V. N, TANASIJTSHUK, USSR : Pipunculidae; M. CHVALA, CGzechoslo-
vakia and K. G. V. SMITH, England : Conopidae ), Editor A. SOO0S and Assistant editor
L. PAPP, Zoological Department, TTungarian Natural History Museum, Budapest,
Hungary ; Ed. Akadémiai Kiado, Budapest, Hungary and Elsevier Science Publishers,
Amsterdam, The Netherlands, 1988, 363 pp.

Published and printed under conditions worth lollowing, the volume belongs to an oustand-
ing series of a high scientific level that offers comprehensive data concerning the over 109
Diptera families in the Palaearclic Region (13 volumes and an Index volume). Taxons as Complete
and concise data afford, at a first sight, and absolutely clear synthetical idea about the concern-
ed taxons (literature, type-locality, area, synonyms, homonyms, misidentifications, priority,
emendations, nomina dubia, doubtful species 540¢)s

SYRPHIDAE (Dr.L.V.Pec k, Biological Institute, Academy ol Sciences of the Kir-
ghiz SSR, Frunve, USSR). As a specialist who has been following for about 30 years the
situation of the syrphid flies in Romania, especially from a faunistic point of view, T will report
especially on this group of Diptera. As an evidence of the rich Tauna of Palaeactic Syrphidae
and of the bulk of work invested into this book (363 pages), 220 bages, are dedicated {o the
syrphid {lies.

In the well-known monograph of P. Sack, Syrphidae, in LINDNER . (ed.):
Die Iliegen der palacarclischen Region (1932) more than 2500 identified species in  the
world fauna and about 700 species in the Palaearctic Region are treated. Later researches into.
this Diptera family, one of the largest, maybe the most important onc for (he agriculiural and
forest economy (pollination, entomophagy), have demonstrated the existence, by now, in the
worla fauna of more than 5500 species, out of which about 1600 in the Palaearctic Region. The
present catalogue records for the Palacarctic Region and among the three sublamilies Syr-
phinae, Milesiinac and Microdontinae, the existence of 120 genera and 1590 species. As for the
subfamilies, tribes and genera, in Systematics and Taxonomy, the conclusions drawn by the
well-known specialists, Vockeroth (1969), Thompson (1972) and ITip pa (1978)
are Tololwed.

We have confronted our data on the Romanian area and those given in this new cata-
logue solving some of our questions about (spreading, synonyms s.0.), too. Yel, oul of the 447
species, already known and published for Romania this catalogue lists only 335 species. If the
absence of some species could be justified, by their being published after 1982 (because of printing
difficulties), the lack of another 77 species, published up to 1982, could be accounted for solely
by some difficulties of documentation, as for the syrphid flies the literature is extremely rich,
they being sometimes reported in publications difficult to detect, e.g. : Dasysyrphus friuliensis
(V. d. Goot, 1960), Melasyrphus lapponicus (Zetterstedt, 1838), Chrysotoxum verralli Collin,
1940, Paragus ollenicus Stianescu, 1977, Cheilosia pini (Becker, 1894), Rhingia austriaca Meigen,
1830, Myolepta luteola (Gmelin, 1788), Merodon spinilarsis Paramonov, 1929, Eumerus sogdianus
Stackelberg, 1952, Microdon lalifrons Loew, 1856 a.o. This situation will soon be clarified as a
list of species occurring in Romania, worked out by myself, is in print.

PIPUNCULIDAE (Dr. V. N. Tana sijtshuk, Zoological Institute, Academy
ol Sciences of the USSR, Leningrad, USSR). Very important insects in the biological pest
control, as endoparasiting for some of the Tamilies belonging to the homoptera, very noxious for
cultivated plants. Out ol the over 600 species known in the world fauna, the catalogue pre-
sents 11 genera with 165 species in the Palacarctic Region. For the Romanian fauna, 10 species
are recorded.

CONOPIDAE (Dr. M. Chval a, Prirodovedecké Faculty University Karlovy, Praha,
Gzechoslovakia and Dr. K. G. V. S mith, British Muscum (Natural History), Department of

LEntomology, I.ondon, England). The three subfamilics — Conopinae, Myopinae and Dalman-

niinae, that is 20 genra, include 172 Palaearctic species. Pollenizing — Iloricolous insects,
parasite, as larva, bumble-bees, wasps, bees and locusts. IFor the Romanian fauna 34 species
are registered.

As expected, the catalogue includes an impressive bibliography (886 titles), of the lite-
rature for the three Diptera families. Perhaps, the mention of selective should have been
added, and the number of works specified for cach author could have been better balanced.

As the editors assure us, the Catalogue of Palaearctic Diptera, a very useful working

tool, will soon be available to senior and Jjunior specialists.

Viadimir Bridescu
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