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The anion activated ATPases represent the transporting enzyme systems which are activated by
anions and stimulated by magnesium ion. They play a principal role in the regulation of intracellular
pH, cell volume, and determination of rest potential. The neurotransmitters 5-hydroxytryptamine
(5-HT), dopamine (DA) and synaptosomal factor (SF) represent modifiers of Na, K-ATPase system.
The effects of dopamine (DA) and endogenous synaptosomal factors on anion Mg-dependent
ATPases (Cl-activated ATPase E.C.3.6.3.11, HCOz3-activated ATPase E.C. 3.6.1.3.) were studied in
synaptosomal fraction of rat brain. NT and SF separately inhibit CI-ATPase, whereas their combined
action (SF/NT) results in the withdrawal of the inhibitory effect and passes into activation. The effect
of NT and SF on Mg**-dependent HCO3-ATPases is not manifested. © 2020 Bull. Georg. Natl.

Acad. Sci.
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Cl-activated ATPase and HCO3-ATPase are
known as Mg-dependent ATPases. They are
found in the plasma membrane of animal and
plant cells [1-3]. They represent multi-sited
enzyme systems, regulating cellular level of
these anions [4]. So, as Na, K-ATPase, which is
well studied, these ATPases also belong to the
transport ATPases. Investigation of an impact of
various neurotransmitters (NT) on Na, K-
ATPase has shown that one group of NT, such as
acetylcholine, noradrenaline, dopamine and
serotonin change its activity in a concentration
dependent manner [4, 5]. Later it was found that

the NT effect, in its turn, is regulated by the

synaptosomal factor (SF) from a supernatant
obtained after osmotic shock of the crude
mitochondrial fraction [6, 7]. Its edition into the
reaction medium inhibits the Na, K-ATPase
activity. In a case of its introduction into the
reaction medium together with NT, inhibition of
Na, K-ATPase either by SF or NT is abolished
and enzyme is sharply activated [8].This effect is
not manifested in other transport ATPases. The
subject of our interest was identification of NT
and SF effects on anion activated ATPases
(Cl-ATPase, HCO 3-ATPase).
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Materials and Methods

The synaptic fraction obtained from the brain of the
adult albino rats of either sex served as an investi-
gation material. The fraction was obtained by diffe-
rential centrifugation between the 1.2-0.9 M sucrose
layers [9]. The protein concentration was evaluated by
the Lowry method [10], inorganic phosphorus by the
modified Fiske-Subbarow [11] and Kazennov-
Maslova methods [12]. ATPase activity (V) was
assessed by the amount of isolated inorganic phosp-
horus per mg protein per hour. HCO3-ATPase and Cl-
ATPase activity was determined by the activity
difference in medium with and without HCO; and CI*
ions. The synaptosomal factor was isolated from the
regions rich in nerve-endings, by means of osmotic
shock (9 ml of water per gr of tissue) of crude
mitochondrial fraction. The supernatant was subjected
to heat treatment (82°C, 5 min) and sedimentation of
30 min 25000 g. With an aim of isolating the
constituent components of the SF the following
methods: dialysis (dialysis bags of LKB) and gel-
filtration (on the LKB-type device) were used.

All applicable international, national, and
institutional guidelines for the care and use of

animals were followed.

Results and Discussion

On the one hand the influence of Dopamine (DA)
and SF and on the other hand their combined
effect on the Cl-ATPase and HCO3-ATPase was
studied. The incubation medium for HCOw3-
ATPase contained: 30mM tris-HCI buffer; [ATPy]
=[Mg*1=0.31mM; [MgATP]=1.69mM; 0.2mM
ouabain. For Cl-ATPase — 30mM tris—malat buffer;
[ATPs] =[Mg?]=0.31 mM; [MgATP]=1.69 mM;
0.3mM etacrinic acid.

Table. Dependence of Cl-ATPase activity (V), on
Dopamine’s (DA) different concentrations

[DA] \ %
0 7.70 +0.20 100
0.01 mM 7.09 +0.42 93.38
0.05 mM 3.47+1.07 45.06
0.1 mM 3.25+1.28 4221
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The Table represents influence of DA various con-
centrations on CI-ATPase activity. From the experi-
mental data it is evident that DA inhibits enzyme
system in concentration dependant manner. Increase
of DA concentration deepens inhibitory effect of neu-
rotransmitter. Fig. 1 and Fig. 2 show influence of
Dopamine (DA) and SF only and their combined
effect on ClI-ATPase and HCO'3-ATPase activity. DA
and SF separately inhibit enzyme systems, while
combined administration in reaction medium aboli-
shes inhibition and CIl-ATPase is activated. HCO 3-
ATPase is not sensitive to NT and SF effect. There-
fore, from the experiment results, it is evident that DA
effect on transport ATPases is not characterized with
high specificity and besides Na, K-ATPase ClI
activated ATPases also show NT sensitivity.
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Fig. 1. Dependence of albino rat brain synaptic membrane
fraction Cl-ATPase activity (V), on Dopamine (DA) and
synaptosomal factor (SR) concentration. 1 — [DA] = 0;
[SF]=0; 2 — [DA]=0.01mM; [SF]=0; 3 — [SF]=0.03 mg/ml;
[DA]=0; 4 — [DA]=0.01mM; [SF]=0.03mg/ml.
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Fig. 2. Dependence of albino rat brain synaptic
membrane fraction HCO3l-ATPase activity (V), on
Dopamine (DA) and synaptosomal factor (SF) concen-
tration. 1 — [DA]=0; [SF]=0; 2 — [DA]=0.01mM; [SF]=0;
3 — [SF]=0.03 mg/ml; [DA]=0; 4 — [DA]=0.01mM;
[SF]=0.03mg/ml.
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Conclussion dependent ATPase activator mechanism, one of the

Experimental results showed that DA and SF are constituents of which is SF; ¢) DA independent
modifiers of Cl-ATPase and do not effect HCO';- inhibitory mechanism, determined by action of SF.
ATPase. Regulation of Cl-ATPase by the

neurotransmitter and SF is represented by several ~ 1he work was supported by Shota Rustaveli Natio-
mechanisms, the unity of which makes one whole nal Science Foundation of Georgia (SRNSFG) Pro-
regulatory system. These mechanisms are: a) DA ject Title: Regulation mechanism of Anion ATPases

dependent ATPase inhibitory mechanism; b) DA by neurotransmitter. Grant Number: YS17_10
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sbombmmo  ATPsBgdo §o@mdmoygbl BgMmdghdmer  LodmabldmdGm Lob@gdgdl, Gmgeogs
533030005 s60mbgdom ©s LiGodmEomgds 3sgbomdol ombgdom. obobo gswsdfyzgd Ml
050580096 xMHdos pH-0b, MxMgol demgmemmdol HgmesEodls @ Lobsglm®o gosagdol
0974960%880.  bgoMm@G®mBLIoEIMHZOo 5-3oMmmuo-GMmodGsdobo (5-HT), ©mgsdobo (DA) s
Lobsglmmo god@m®o (SF) §omimsoagbl dmoogozs@mmgdl Na,K-ATPsbmGo Lol@gdolbsmgob.
§o@dmpgbogn 658GMIdo Gglfsgeromos Emesdobols s gbmygbm®o Lobsglmmo gsd@mMols
3930965 Mg-50m300090wm sbombm® ATPsBgdby (Cl-sd@ogodgdmmo ATPsHs E.C.3.6.3.11,
HCO3-5§¢og0090mmo ATPs®s E.C. 3.6.1.3.) 03gmMo 3000003358 0306 Gg0bol Lobsglmm
BM3J30580. bgoMMG®BLAOEGIMO ©s LObIBLMMO BogGHMMo Goem-(35¢r3g 0630d0MYBL CI-ATPsBU,
05806, GmEs dsom ghomderog 9mddggdsl 0b3odogom®o 9x8addo 9s3gegh sd@ogsgom®do.
B9oGHmEMBLBoGIHoLs ©s Lobsglmmo BsEMOOL 8mddgogds Mg '-Esdmzogdwe HCO3-
ATPsB5Bg 56 3e00bogds.
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