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Experiments on the influence of organic compounds i nitrogen and their
compositions on the emotional-behavioral reactionsf laboratory animals
under formalin edema

Larisa V. Lukiyanova

Kharkiv National Medical University, 61022 Ukraint¢harkiv, 4 Nauky Avenue

ABSTRACT

The experiment on laboratory animals explores thieference and exploratory activity while injectiogganic
compounds with nitrogen: caffeine paracetamol aatbamazepine and their compositions under formatiema.
The analysis of the results of our experiments shthat caffeine potentiates horizontal and vertizsapellent
activity and stimulates rats’ cognitive activity.
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INTRODUCTION

The burning issue at the present period of advamamedicine lies in developing combined medicamenitt
pharmacological effects, which can be achievedabiypmal combination of their ingredients. Sevemponents,
combined in one medical product, broaden its pheomgical range [1]. Clinical researches have comdid the
advantages of combinations over mono-medicines aim pharmacotherapy [2]. The advantage of combined
medicines over mono-medicines lies in the fact thaly are more effective than every separate comoim
removing pain or inflammation [2]. Combinationsdikhat make it possible to add active materialmédicines in a
smaller dose, thus reducing toxicity and negatisle effects [3]. Caffeine is known to aggravatelgetic action in
nonnarcotic analgetics (NNA) and nonsteroid arftammatory drugs (NAIDs) [4-8]. The probability afmedical
composition to produce a more powerful pharmaccklgaction as compared to every separate compdangii

the foundation of our experiment.

Pharmacological compositions of NNA and NAIDs ofigas chemical structure with caffeine have beerettped

by the Department of Medical and Bioorganic Cheryist Kharkiv National Medical University (KhNMU)ndler

the guidance of Prof. Syrovaya A. O. The quantumnubal research and an experiment have been caultwt
study the influence of organic compounds with mjgo: caffeine (1,3,7-trimethylxanthine) on the phacological
activity of NAIDs; paracetamol (para-acetylaminopb® and carbamazepine (benzo[b][1l]benzazepin-11-
carboxamid) (a secondary analgesic) on laborateirpas (mature WAG-line rats) by intro-gastric ictjen.

Nervous, humoral and immune regulations undertierattion between animals and the environment. Baipg on
genetically determined peculiarities of these psses, animals react to changes in the environmeaoalitions in
different ways. This fact allows us to single oiffedent individual-typological features in them][®Moreover,
animals’ individual peculiarities are determined their general state at the moment of finding thelues in
extreme conditions, as well as by their previouseeience of solving stress situations and otheufea, acquired
during their lifetime.
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The purpose of our researchwas to study the influence of organic compoundstim CNS taking into
consideration emotional-behavioral reactions (EBRgpts, tested in the “open field” by mono-injeatand with
pharmacological combinations under formalin edema.

MATERIALS AND METHODS

While studying the mechanism of the effect of pharaiogical products it is vital to explore theiflience on the
behavioral characteristics in animals. That we haveerbal contact with animals limits the ranggo$sible tests.
The so-called “open field” test is the most wideesa and informative one in studying the influentenedicines
on the EBRs [10]. The influence of experimentalgdron the rats’ EBRs by mono-injection and in thmposition
with caffeine was studied under formalin edema.

An experimental study was conducted on 54 white WiW@ rats of both sexes with an average weig1df-230
g. The animals were divided in 9 groups with 6 iateach group. The animals of group 1 were a obigtroup,
receiving 3 % starch mucus once by oral intragastriroduction (2 ml per 200 g rat). Formalin edeimahe
animals of group 2 was modeled by subplantar ilgrodf 2 % formalin solution in the rat's hind ledong with
intragastric injection of 3 % starch mucus [11].pE¥mental drugs and their compositions were ig@db the
animals of 3 through 9 group intragastrically omsea suspension with 3% starch mucilage, namehacptamol
(30 mg per 1 kg of the animals’ weight (mg/kg)) ttee animals of group 3, caffeine (0,6 mg/kg) tougrad,
carbamazepine (6,25 mg/kg) to group 5, paracetgBtbimg/kg) combined with caffeine (0,6 mg/kg) t@gp 6,
carbamazepine (6,25 mg/kg) combined with caffei@® (ng/kg) to group 7, paracetamol (30 mg/kg) corabi
with carbamazepine (6,25 mg/kg) to group 8 and qaeamol (30 mg/kg) combined with carbamazepine5(6,2
mg/kg) and caffeine (0,6 mg/kg) to group 9. Maximdevelopment of formalin edema can be observedfaua
hour period after its modeling [11], therefore, o@tes, as well as 3 % starch mucus, were injeatelour prior to
this moment.

The influence of the medicaments and their comhlinaton the animals’ behavioral characteristics assessed by
comparing groups 3-9 with the control one (grouptli¢ one under formalin edema (group 2), as veelhyamono-
injection of experimental products (group 3, 4uBfer maximum development of formalin edema. Patensef
the rats’ reference and exploratory activity webseyved during 3 minutes in the “open field” [9%ttand by the
multi-parameter method of assessing alarming ambiptstates according to generally established oasth12].
The parameter of the rats’ reference and exployadotivity in the “open field” test is characterizby a series of
dimensions: the number of intersected squaresz@mal motion activity (HMA)), upright postures ¢tieal motion
activity (VMA)), observed holes, washings (groomingirinations and defecations according to generall
established methods [10, 13].

The experiments were conducted in accordance wéthodlical recommendations of the State Pharmaambgi
Center Health Ministry of Ukraine [11]. While chaog the number of animals and classifying themriougs, we
took into account economic approach, bioethicagw@nd statistics requirements. Recalculation ofdrudoses for
rats was performed with use of coefficient of spe@ensitivity according to Rybolovlev Y.R. [14}afistical data
manipulation was conducted with the help of gehgrdtablished methods [15]. The experiments warged out
on laboratory animals from the KhNMU experimentalldgical clinic, taking into account norms of sige, care
and feeding, approved in accordance with the mlasi of the "European Convention for the Protectidn
Vertebrate Animals used for experimental and sifiemqurposes” (Strasbourg, 1986) [16] and the lggmn of the
First National Congress of Bioethics (Kiev, 200X

The experiments were conducted in the morning, lvhimcording to the literature is agreed with thpetelence of
the main parameters of the test and received pltalpgical activity to the study drug by the circadirhythm [18,
19].

RESULTS AND DISCUSSION

The influence of experimental drugs under moncetiga and their compositions on the rats’ HMA andA/. The
analysis of rats’ reference and exploratory behawvidhe open field test concerning HMA and VMA cheteristics
showed a motivational component in the rats’ charatic. At the same time they tried to come imdirect
contact with objects, located at some distanceratsesniffed at the objects beyond “the open field
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Table 1- Indicators of the rats’ behavioral activity under formalin edema in the “open field” test (n=6)

Ne Groups of animals Number(ﬁl;vilr;t)ersections Nunz\l;&er)f setg Number of peeping into hoIesNun(qggo?;i‘:]VSShing Number of urination Number of defecati
1. Control 40,33+1,74 5,67+0,17 1,67+0,21 6,67+1,38 6780,26 4,17+0,40

2. Formalin edema 57,17+1,25 7,5041,77 1,5040,22 5,17+0,65 1,0040,00 217+0,31

3. Paracetamol ,38?7i773 5,00+1,73 1,1720,17 20’1*,?;7’20 ,,15,0i022 2,00£0,37

4. Caffeine B 6,172,01" 1,50:0,50 7,83+1,82 1,33£0.33 2,1720,65

5. Carbamazepine ,7’17,12’510 *%19*939*180 1’0950’00 12,67+8,76 1’0950’00 1’3?750'33

6. Paracetamol + caffeine | o 43,00+8,41 8,83£3,46 1,33+0,33 13,83+7,33 1,17+0,17 2.67+0,76

7. Carbamazepine + caffeine 254**1,1%8’04 2:,3’3;1103 1’09:50’00 9,00+6,11 117i017 2’33:50'49

8. Carbamazepine + paracetamol ,,,.*2**5,**8375%2.} 3'5930’56 1’0950'00 1%;}*153'94 11*1*359'17 2’33550'40

9. | Carbamazepine + paracetamol + caffe|ne 17'1,713’,36 ,,1,5.;317997 0,00+0,00 ?,’%,75%6 ° ,**,*9/3359,37 1,33+0,87

=}

Note (average + error of mean): * — veracity of ttesults as compared to the control group, P < 0;95- to the rats under formalin edema, P < 0,05* — to the rats with
mono-injection of caffeine, P < 0,05; **** — to thrats with mono-injection of paracetamol, P < 0,05** — to the rats with mono-injection of carbamapine, P < 0,05;
*rrekk _ to the rats with mono-injection of paracatnol + caffeine P < 0,05; ******* _ tg the rats with injection of cabamazepine + caffeine, P < 0,05; ******** _ g theats
with injection of carbamazepine + paracetamol, B,5; ******+* _tg the rats with injection of catbamazepine + paracetamol + caffeine, P < 0,05.
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Modeling of the formalin edema (group 2) contrilsute statistically veritable increase in the HMA by} times
and tended to increase the VMA in the rats as coedapdo the control group (table 1). Mono-injectioh
paracetamol and caffeine under formalin edema ibartiérd to a statistically veritable increase of HiMA in 1,5
and 1,4 times and the VMA in 1,5 and 1,2 times rgspondingly) as compared to the animals from grauphe
received data did not differ from the control gragtptistically. Mono-injection of carbamazepine endbrmalin
edema contributes to a statistically veritable dase in the HMA and VMA both as compared to thenais of
group 2, and to the control group.

The number of the surveyed holésvariation of the rats’ reference and explorgtbehavior is the number of
surveyed holes, an indicator of the hole reflexjowtshows the animal's ability to explore the "optd”, in
particular, to peep into apertures. The numberhef surveyed holes characterizes the rats’ cogndistévity.
Modeling of formalin edema, mono-injection of pateamol, caffeine and paracetamol in combinatiom witffeine
did not influence the rats’ cognitive activity. Mminjection of carbamazepine and its compositionish w
paracetamol and caffeine contributed to a staifyiveritable decrease in the rats’ cognitive\attiin 1,5 and 1,7
times as compared to group 1 and 2 corresponditgjigction of compositions with carbamazepine, patamol
and caffeine contributed to a decrease in the caighitive activity (see table 1).

Rats’ cosmetic behaviouGrooming (cosmetic behavior) in rats is an impdrfaature of the animals’ behavior in
the "open field". Traditionally, rats spend thetqeast of their time on combing out their bodiesampared to their
spatial motion. Grooming is closely correlated wittotion activity. Therefore, in studying drugs, ¥iled this
Grooming closely correlated with physical activiffherefore, when studying drugs, we find this bébray
characteristic of special interest. Modeling ofnfalin edema exposed a decrease in washings inirhie® tas
compared to the control (group 1). While injectaagerimental products and their compositions (gsd848) under
formalin edema, we could see increased groomirgpagpared to group 2 and the control. Injection arffagetamol
and its composition with cabamazepine contributeé tstatistically veritable decrease in groomingcaspared
both to group 1 and group 2. Injection of the cosifpon of paracetamol, carbamazepine and caffeamtributed to
a statistically veritable decrease in grooming@sgared both to group 1-8 (see table 1).

Diuresis, defecationit should be noted that the number of urinatind defecation is significant to indicate the rats’
emotional status. The level of the rats’ emoticstate of is evaluated by the number of these inolisgsee table 1).
Modeling of the formalin edema (group 2) contriltlte an increase in diuresis in 1,5 times as coewpéw the
control group. While mono-injecting paracetamol, eiiserved a statistically veritable increase imations in 1,5
times comparing to group 2. Mono-injection of patamol, caffeine, carbamazepine and their comhnatdid not
lead to statistically veritable changes in the'ratgations as compared to group 2. Injectionha tomposition of
paracetamol, carbamazepine and caffeine (groupsijted in lowering urinations by 3 times as coragdo group

2 and as compared to the control (group 1) in 2difsee table 1).

Modeling of the formalin edema (group 2) encouragestatistically veritable decrease in defecatiopd,9 times
as compared to the control group. Injecting paeaoet, caffeine and its combinations with carbamamegroup
8) under formalin edema did not influence the nundfedefecations as compared to the animals fromogR2. By
mono-injecting carbamazepine, we could observatiststally veritable decrease in the number okdafions by
1,6 times comparing to the animals from group Zedtion of paracetamol in the combination with eafé
increased the number of rats’ defecations in Iy2di as compared to group 2. Mono-injection of peteanol and
its compositions with caffeine and carbamazepiseilted led to a statistically veritable decreasthannumber of
defecations in 1,1 and 1,6 times comparing to thenals from group 2. While injecting combination$ o
paracetamol, carbamazepine and caffeine, we ccisdree the tendency towards growing in the numibeats’
defecations comparing to group 2 (see table 1).

CONCLUSION

1. Analysis of the results of the influence of paracsbl, carbamazepine, caffeine and their compositimm the
rats’ EBRs under formalin edema points to the fhat it is expedient to prescribe caffeine, pamoetl and their
compositions (relatively to the HMA), caffeine aitsl compositions with carbamazepine (relativelygtooming)
and paracetamol (relative to the VMA).

2. The research presents an experimental basis faomable development of a new analgesic and anti-

inflammatory pharmacological composition, contagniorganic compounds with nitrogen, such as: paaace,
caffeine, carbamazepine.
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