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Ilenw. ITpoBecTH CpaBHHUTEIBbHBINA aHAIM3 OCOOCHHOCTEH MUTHEBOM MHCTPYMEHTAIBHOW aK-
TUBHOCTH Y KPBIC C Pa3NUYHBIMU MPOSBICHUSIMH PUCKOBOT'O TIOBEJICHUS 10 U MOCIE BHYTPUMO3-
TOBOT'O BBEJICHUSI UM PaBHOPE3YJIbTaTUBHBIX JUIICOI€HHBIX /103 aHTMOTEH3UHOB. Mamepuanst u
Memoobl. Pabota Oblia BeIMoHEHA Ha 19 kpbicax-camiax mopoasl Bucrap maccoit 250-300 r.
Bce maHumyssiuu C 5KMBOTHBIMHM COOTBETCTBOBAJIM MEKYHAPOIHBIM ATHUECKUM PEKOMEHaIu-
SIM TIO MPOBEJICHUIO0 MEAMKO-OMOIIOTUYECKUX MCCIIEIOBAHHUI ¢ UCTIOIb30BaHUEM KUBOTHBIX. [lox
3(UPHBIM HAPKO30M KPBIC IPEABAPUTEIHLHO CKAIBIIMPOBAIN: YAAISUIA MITKHE TKAaHW M HAJKOCT-
Hully. YUepe3 TperaHalmOHHOE OTBEPCTHE B OOKOBOM JKEITyA0YeK MO3Ta KPbICHl BBOAMIN KAHIOIIO.
JlnrHa Kaxa0W KaHIONU cocTaBiisia 8§ MM, BHyTpeHHHM nuamerp 0,8 mM. Kantonu umenu orpa-
HUYHUTENb HA PACCTOSHUU 3,5 MM OT BXKUBIIIEMOT0 KOoHIIa. Kax1oMy KHUBOTHOMY B3KUBIISLIIH OJTHY
KaHIOJII0O B OOKOBOM KeJTyJJOueK MO3ra ClipaBa WIN CJIEBA, COTVIACHO KOOPAMHATaM CTEpEOTaKCH-
yeckoro arnaca s kpeic (JI.J. Ilemterpuno ¢ coast., 1979) (AP= +1.0; L= 2; H= 2.5). Mukpo-
MHBEKIUU BEIIECTB B MO3I BBIOJIHSAIN HEHAPKOTU3UPOBAHHBIM KUBOTHBIM C IOMOILBIO MUKPO-
mmpuiia 0oseMoM 5 Mkt («Hamiltony, CIIA). C 1enbio BHYTPHIKETYI0YKOBBIX MUKPOHHBEKITUI
UCIIOJIb30BaIM aHTHOTeH3uH-11, anrnoTensun-111 u [des-Aspl]-anrnorensun-1 («Sigmay, CIHIA).
Pezynomamel. B cratbe onucaHbl MEXaHU3MBbI PEaIN3allii MUTHEBOM NHCTPYMEHTAIBHON aKTHB-
HOCTH y KPBIC C Pa3IMYHBIMU MPOSBICHUSIMH pUCKOBOro noseaeHus. C nmo3unuii o0ueil Teopun
¢byHkunoHanbHbIX cucteM akagemuka I1.K. AnoxmHa oOGcyxnatorcst 3¢(@exTsl npumeHeHus
«PaBHOPE3YIbTATUBHBIX» 103 AHTMOTEH3MHOB B MHMIMALIMU ClIEHU(UYECKUX MaTTEPHOB MUThE-
BOT'O TIOBEJICHUS )KMBOTHBIX. PUCK paccMaTpuBaeTcs Kak CaMOCTOATEIbHBI KOMIIOHEHT CHUCTEM-
HOM OpraHu3aluy lLeJeHANpaBIeHHOr0 MOBEAECHUs opraHu3ma. [lokazaHo, 4YTO «MHTETpalbHBIN
NaTTepH UHIUBHIYyaIbHOIO TIOBEJCHUS» KPbIC U30UPATENbHO MOAYIUPYETCsl aHTHOTeH3UHOM- || 1
anruoteHsuHoM-11l. DTa U306MpaTEILHOCTL UMEET Y3KYIO HANPABICHHOCTh U MPOSBIISAETCS UHAU-
BUJYaJIbHO, B 3aBUCUMOCTH OT (POHOBOM aKTHUBHOCTH XUBOTHBIX. Bb1600wbl. AHrnotreH3us-l1 u
anruoteH3uH-11l B 3aBUCUMOCTH OT MCXOMHOTO YpOBHS MHTEHCUBHOCTU MHCTPYMEHTAJIBHOM aK-
TUBHOCTU (C pa3jIMYHBIMHU IPOSBICHUSMU PUCKOBOIO IOBEIEHUS) *KMBOTHBIX BOBJIEKAIOTCS B
WHULUALUIO TOJTHOLUEHHOTO «UHTETPAJIbHOTO MaTTepHAa MHAWBHUYAJBHOTO MUTHEBOTO IOBEE-
HUS», TM00 y4acTBYIOT B HAIPaBJIECHHON MOJYJISIIMH CIIOKHOTO II€JICHANPABICHHOTO MOBEICHMS,
KOTOpAsI POSIBIISIETCS IyTeM YBETHUCHHS IUTICOTeHHOT0 ddekra. OnHoBpemento [des-Asp']-A-
| He yyacTByeT B MexaHM3MaX BOCHPOM3BEICHUS IPUOOPETEHHBIX MUThEBBIX HHCTPYMEHTAIBHBIX
HABbIKOB, a MHJIYLIUPYET TOJIBKO MEXaHU3Mbl MHULIMALMU BPOXKACHHBIX MHAWBHUIYATbHBIX (HOpM
MIUTHEBOTO ITOBEJCHMUS.
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Aim. To carry out a comparative analysis of characteristics of drinking instrumental ac-
tivity in rats with different manifestation of risk behavior before and after intracerebral intro-
duction of equally productive dipsogenic doses of angiotensins. Materials and Methods. The
work was conducted on 19 Wistar male rats of 250-300 g mass. All manipulations with animals
were performed in accordance with the international ethic recommendations on biomedical re-
search with use of animals. All rats were preliminarily scalped under ether anesthesia with re-
moval of soft tissues and periosteum. The cannulae were introduced into rat’s brain through the
trephine opening in the lateral ventricle. The length of each cannula was 8 mm, the internal di-
ameter — 0.8 mm. All cannulae had a special restrictor at the distance of about 3.5 mm from the
implantable end. Each animal was implanted one cannula into the lateral ventricle of the brain
on the right or left side according to the coordinates of stereotaxic atlas for rats (L.D. Pellegrino
at al., 1979) (AP = +1.0; L= 2; H= 2.5). Microinjections of substances were made into the brain
of non-narcotized animals using a microsyringe of 5 pL volume («Hamiltony, the USA). For
intraventricular microinjections, angiotensin-1l, angiotensin-I11 and [des — Aspl]-angiotensin-I
(«Sigmay, the USA) were used. Results. In the article the mechanisms of realization of drinking
instrumental activity in rats with different manifestations of risk behavior are described. In view
of P.K. Anokhin’s general theory of functional systems, the effects of application of «equally
productive» doses of angiotensins on initiation of specific patterns of drinking behavior in rats
are discussed. Risk is considered as an independent component of systemic organization of pur-
posive behavior of an individual. It is shown that the «integral pattern of individual behavior of
rats is selectively modulated by angiotensin-Il and angiotensin-I11. This selectivity has a narrow
focus and individual manifestations, depending on the background activity of the animals. Con-
clusion. Depending on the initial level of the intensity of instrumental activity of the animals
(with different manifestations of risk behavior), angiotensin Il and angiotensin Il are involved
into initiation of full-scale «integral pattern of individual drinking behavior» or participate in
the directed modulation of complex purposive behavior manifested by enhancement of
dipsogenic effect. At the same time, [des — Aspl]-angiotensin-l1 does not participate in the
mechanisms of reproduction of the acquired drinking instrumental habits but induces only
mechanisms of initiation of congenital individual forms of drinking behavior.

Keywords: the risk, angiotensins, dominating motivation, purposeful behavior.

According to an outstanding Russian [1]. The risk permits to predict the outcome of
physiologist academician P.K. Anokhin, a a situation, it is measurable [2] and performs
system-forming factor of a functional system several functions: stimu-lating, analytic, regu-
of any level is a useful adaptive result of the latory and protective [3,4]. A situation of un-
activity which can be evaluated quantitatively certainty stimulates an individual to actions in
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the situation of choice, on the other hand —
risk permits to evaluate usefulness (danger) of
this choice. Trying to eliminate a risky situa-
tion, an individual makes a choice and realiz-
es the aim in a behavioral act with subsequent
emotional evaluation of the achieved result
[5-7]. A.P. Algin [6] defines risk «...as an
activity associated with overcoming of uncer-
tainty in the situation of unavoidable choice
in which it is possible to quantitatively and
qualitatively evaluate the probabil-ity of
achievement of the expected result, failure
and deviation from the aim».

In our work a comparative analysis was
carried out of individual-typological peculiar-
ities of behavior of rats before and after
intracerebral introduction of equally effective
dipsogenic doses of angiotensins. A key crite-
rion which served the basis of individual-
typological classification of peculiarities of
rats’ behavior was the initial intensity of their
behavior in the experiment determined by a
quantity of instrumental acts terminated by
intake of water.

Materials and Methods

The work was conducted on 19 male
rats of Wistar line with 250-300 g mass. All
manipulations with animals were performed

in accordance with the international ethic rec-
ommendations on medico-biomedical re-
search with use of animals. Scalping, implan-
tation of cannula into the lateral ventricle
were performed under ether anesthesia ac-
cording to the coordinates of stereotaxic atlas
for rats (L.D. Pellegrino at al., 1979) (AP =
+1.0; L= 2; H= 2.5). Intraventricular mi-
croinjections of angiotensins («Sigmay, the
USA) were made to non-narcotized animals
using a microsyringe of 5 uL volume («Ham-
iltony, the USA).

Rats were taught instrumental skills on
an automated setup — AS (A.V. Shvad-
chenko, A.P. Shcherbina et al., 1992) that
permitted objective evaluation of successive
fulfilment of stages of behavioral acts aimed
at getting portions of water.

Training began with placing an animal
into the start box where the rat occasionally
found access to the treadbahn blocked by a
mobile shutter. Then the rat per-formed a
runway, he reached a rotating disk and had to
turn it at a certain angle to move a water cup
closer. After intake of water the rat was to
return into the start box and again repeat
purposeful act. The principal scheme of AS
is given in Figure 1.

Fig. 1. General view and scheme of setup:
A — start box; B — «treadbahny block; C — «manipulation» box;
D — rotating disk; E — water cup with a signal lamp; F — mobile curtain
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During training period rats were kept on
a fixed supporting regime that is they were
given water within 15 minutes once a day af-
ter daily manipulations in the set-up. Food
was given without limitations. Temporal pa-
rameters of behavioral acts in rats were de-
termined: dT-1 — latent period of coming onto
the treadbahn; dT-2 — period from appearance
on the treadbahn to taking the «manipulation»
posture; dT-3 — time from start of «manipula-
tion» to start of intake of water; dT-4 — time
of intake of water; dT-5 — time from cessation
of intake of water to withdrawal from «ma-
nipulation» posture; dT-6 — time of returning
to the treadbahn; dT-7 — time of passage from
the treadbahn to the start box. For evaluation
of periods of the behavioral act (from dT-1 to
dT-7) their absolute values were determined
in sec. The time of testing of animals in AS
was 10 minutes. Besides, there were also reg-
istered the number of pro-ductive instrumen-
tal acts, initiation of grooming acts and verti-
cal upright postures, and the number of at-
tempts to overcome obstacles on the way to
water. The obtained data of behavioral exper-
iments were processed using parametric Stu-
dent’s t-test for sampling with normal distri-
bution.

After that animals with different mani-
festations of risk behavior receiving water
and food ad libitum, were introduced doses of
angiotensins equally effective in water intake:
angiotensin-11(A-Il) — 300 ng, angiotensin-
IHI(A-111) — 350 ng and [des-Aspl] angioten-
sin-1 ([des-Asp1]-A-I) — 400 ng («Sigmay, the
USA) into the lateral cerebral ventricles.
«Equally-effective» doses of angiotensins that,
being introduced into the lateral cerebral ven-
tricles, initiated intake of equal amounts of wa-
ter, were selected earlier in our research [8]. A
solvent was normal saline solution (0.9 %
NaCl), the volume of each microinjection was
3uL. Injection of saline with dissolved sub-
stances was made slowly within 15-20 sec.

Results and Discussion

By the results of experiment all rats
were divided into 3 groups. The 1st group in-
cluded animals (n=2, m=34 — number of run-
ways in AS), whose behavior was initially

inactive and was characterized by performing
not more than 2 instrumental acts, by delay on
the treadbahn (dT-7) when returning to the
start box, and by a high level of species-
specific activity (grooming, upright postures).
After introduction of «equally-effective» dose
of A-l1l the animals reproduced the same
quantity of full-scale drinking acts, with re-
duction of the time of passage from the
treadbahn to the start box (dT-7 ), prolonga-
tion of the time of intake of water (dT-4); the
time of ex-it of the animals from the start box
to treadbahn (dT-1) did not change. Taking
into account peculiarities of the given individ-
uals it can be stated that A-Il not only repro-
duced the characteristic features of the instru-
mental pattern of drinking behavior, but also
promoted fulfilment by the animals of the op-
timal algorithm of achievement of the useful
result of their activity (intake of water, p>0.05
— compared to the initial level). According to
the established strategy and effectiveness of
the purposive drinking behavior, rats of the 1st
group were classified as «non-risk-taking.
The 2nd group included rats (n=10,
m=86 — the number of runways in AS) with
moderate activity of drinking behavior (not
more than 5 acts) which were classifies as
«cautious» with «pragmatic» behavioral strat-
egy. These animals demonstrated high values
of time required for stages dT-4 and dT-7.
Some rats (n=5, m=43 — the number of run-
ways in AS) were made intracerebral
microapplications of A-1l. The dT-7 parame-
ter reduced, that is, the time of passage from
the treadbahn to the start box shortened in
certain sessions, the time of intake of water
increased (dT-4 — p< 0.05), the time of pas-
sage from the start box to the treadbahn re-
mained unchanged (dT-1). In rats of the 2nd
group the number of «referencesy to the emp-
ty water cup de-creased as well as the number
of «references» to the shutter (p<0,05). In re-
sponse to intracerebral introduction of A-Il
the grooming parameters unreliably increased
(p>0.05 in comparison with that in the initial
condition). Introduction of [des-Aspl]-A-I to
the rats of this group was not accompanied by
reproduction of the instrumental skill in them
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(duration of dT-1 period reliably increased as
compared to the initial condition, p<0.05).
Single non-effective runways towards the
«manipulationy» compartment were noted but
they did not finish with manipulation with the
disk and in-take of water. The number of
grooming acts and upright postures reliably
increased (p<0.05).

The 3d group included rats with high
effectiveness (>5 acts). They (n=7, m=64 —
the number of runways in AS) demonstrated
the «beneficial» behavioral strategy — «risk-
taking». The animals were under the «risk» of
not to complete a large number of effective
runways in the setup during the limited time
of test. The longest period in these animals
was the period of drinking act (dT-4, p<0.05),
and all the rest additional activity appeared to
be insignificant in comparison with other
groups of animals. In these rats there were no
«references» to the shutter and to the empty
drinking cup in the initial condition, and the
amount of «references» to the shutter strictly
corresponded to the amount of productive
acts in AS. They did not «fritter away» the
energy to «empty activity» but pragmatically
structured their purposive activity and
achieved the useful result due to increase in
the number of productive acts in AS. Changes
in behavior in «risk-taking» rats after intro-
duction of A-Il were on the whole similar to
those in the preceding group of animals. The
time of consuming act (dT-4) did not change
with microinjections, while dT-1 and dT-7
parameters increased. So, behavior of the an-
imals was sort of rationalized. Animals to
whom [des-Aspl]-A-1 was injected, did not
reproduce the drinking instrumental skill. The
rats did not make a single attempt to over-
come the shutter, their behavior was charac-
terized by alternation of investigatory activity
and grooming. Thus, introduction of [des-
Aspl]-A-1 suppressed realization of the «jus-
tified risk» strategy by probable destruction
of probabilistic prediction of the result of ac-
tivity [4,5,9]. However, after testing in AS,
the dipsogenic effect of [des-Aspl]-A-lI was

manifested by additional drinking with free
access to water, with the amount of consumed
water corresponding to the effect of the equal-
ly effective dose.

Decision taking is an «intermediary,
critical» and «highly condensed» process [1]
that results from the afferent synthesis initiat-
ed by the dominating motivation [10]. Situa-
tion of uncertainty may be of «regular» or
«occasional» character [6], in one case deci-
sion taking is associated with the conflict
caused by the necessity to overcome a physi-
cal obstacle; in the other case — with the risk
as a particular way of solution of the above
mentioned conflict. Decision taking rids an
organism of excessive «amount of degrees of
freedom» and is accompanied by formation of
specific «efferent excitations» having adap-
tive character [1,5,9] and reflected in the fu-
ture result of behavior. An actual physiologi-
cal task is evaluation and analysis of the func-
tional parameter of risk-related behavior both
in the process of decision taking and in the
stage of realization of the behavioral act.

All components of the functional sys-
tem of behavior are integrated and not ab-
solutely independent and isolated. Dominat-
ing motivation, memory apparatus, deci-
sion taking are integrated, and risk is a spe-
cific component of behavior which appears
in conditions of the uncertainty of achieve-
ment of the goal [5]. Risk is manifested as
an independent characteristics of behavior
of an individual, and changes in the bio-
logical functions associated with risk, are of
adaptive character.

Conclusion

Depending on the initial level of the in-
tensity of instrumental activity of animals, an-
giotensin-1I stimulates reproduction of the full-
scale «behavioral pattern» or participates in the
directed modulation of complicated purposive
behavior by its optimization in thirst. [des-
Aspl]-angiotensin-1 does not participate in
mechanisms of reproduction of the instrumen-
tal skill, but only induces mechanisms of ini-
tiation of the inborn forms of behavior.
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