MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

3. Hersmxenko B. 3., Jlaxomnpska A. B.  IlimoTHuit
MIPOEKT LIO/I0 3aIPOBA/IKECHHSI IEPKABHOTO PEryJIIOBAHHS
LiH Ha JIKapChKi 3aco0M IS JTiKyBaHHS oci0 i3 rimep-
TOHIYHOK XBOp0OOt0. [Ipakm. nikap. 2013. Ne 3. C. 85-
87. URL: http://nbuv.gov.ua/UJRN/PraktLik 2013 3 22.

4. Ouinka wmeanunoi chepu B VYkpaini: 21-29
tpaBHs 2019 poky. URL: http://ratinggroup.ua/research/-
ukraine/ocenka medicinskoy sfery v ukraine 21-

29 maya 2019 goda.html.

5. TIlamiorro B.I., Maxkcumenko B. C., Xapuen-
ko H. M. CratucTiuHMi aHaii3 COIIOJIOTIYHUX HaHuX /
KuiB. wMixnap. iH-T comionorii. KueB: Bum. nim
«KM Axazemis», 2004. 269 c.

6. Ilpo peamizamifo MUIOTHOTO MPOEKTY MIOAO 3a-
MIPOBA/DKEHHST  JCP)KABHOTO  PETYJIOBaHHA IiH Ha
JIKapchKi 3aco0M [UIst JIiIKyBaHHs OCi0 3 TilepPTOHIYHOIO
xBopoOoto: rmocranoBa Kab. MinictpiB Ykpainu Bin
25.04.2012 p. Ne340. Jlata onomienns: 05.04.2019.
URL: http://zakon4d.rada.gov.ua/laws/show/340-2012-m.

7. Ilporpama «JlocTymHi JKUY.
URL: https://nszu.gov.ua/ogoloshennya-pro-ukladennya-
dogovoriv/dostupni-liky.

8. Cremypko T. I'. Ianexc 3mopoB’s. Ykpaina-2018:
pe3yabTaTH  3araJlbHOHAI[IOHATBHOTO  JOCTIKEHHS /

UDC 616.89-008.45/.48-092.9:612.111

LS. Svirgun,
Mohammed Adab,
0.S. Koshelev,
O.L. Drozdov

ynopsin.: T.B. Cemurina, FO.T. Bapceka, B. 3axoxa,
H. Xapuenko. Kwuis, 2018. 175c. URL: http://health-
index.com.ua/zvit_index 2018 ukr.pdf.

9. VYpsagosa nmporpamMa «JoctymHi
URL: https://moz.gov.ua/dostupni-liki.

10. IleBuenko M. B., Kyuepenko H. T. [lepxaBHe
peryioBaHHs LIHOYTBOPEHHS Ta CHCTEMH BiAILIKO-
JIyBaHHS JIIKapChbKUX 3aco0iB B VYkpaiHi. YkpaiHa.
300pos's Hayii. 2014. Ne 2. C. 86-93.
URL: http://nbuv.gov.ua/UJRN/Uzn_2014 2 17.

11. Evaluation of the Affordable Medicines:
Internet / G. Dedet et al. Copenhagen: WHO Regional
Office for Europe, 2019 (cited 2019 Oct 9). Available
from: https://apps.who.int/iris/bitstream/handle/10665/31
1229/9789289054003-eng.pdf?sequence=1&isAllowed=-
y&ua=1

12. Medicines reimbursement policies in Europe:
Internet / S. Vogler et al. Copenhagen: WHO Regional
Office for Europe, 2018 (cited 2019. Oct 9). Available
from: http://www.euro.who.int/ _data/assets/pdf file/-
0011/376625/pharmaceutical-reimbursement-eng.pdf?ua=1

JIKA».

The article was received
2019.11.15

https://doi.org/10.26641/2307-0404.2020.2.206351

INFLUENCE OF LECITHINS ON DISORDERS
OF COGNITIVE FUNCTIONS OF ANIMALS
CAUSED BY TETRACHLOROMETHANE

SE «Dnipropetrovsk medical academy of Health Ministry of Ukrainey

Research Institute «Medical and Biological Problemsy»
V. Vernadsky str., 9, Dnipro, 49044, Ukraine

113 «/Ininponemposcvka meouuna axademia MO3 Vipainuy

Haykoeo-0ocnionutl incmumym «Meouxo-6iono2iynux npooiem»

(Oup. — 0. meo. H., npog. O.A. lllesuenko)
8yn. B. Beprnaocvkoeo, 9, /lninpo, 49044, Yxpaina
e-mail: ndimbp@gmail.com

Humyeanna: Meouuni nepcnexmueu. 2020. T. 25, Ne 2. C. 43-47

Cited: Medicni perspektivi. 2020;25(2):43-47

Key words: soy and sunflower lecithins, cognitive function, tetrachloromethane
Kuaro4oBi ciioBa: reyumunu coi ma COHAWHUKA, KOZHIMUGHT (DYHKYIL, Mempaxiopmeman
KuroueBble ¢JI0Ba: teyumuHbl COU U NOOCOIHEUHUKA, KOCHUMUBHbIE (DYHKYUU, MempPaxiopMeman

20/ Vol. XXV/ 2

43



THEORETICAL MEDICINE

Abstract. Influence of lecithins on disorders of cognitive functions of animals caused by tetrachloromethane.
Svirgun L.S., Mohammed Adab, Koshelev O.S., Drozdov O.L. Nowadays the study of the influence of soya and
especially sunflower lecithin as one of the natural monopolies in Ukraine, on the state of cognitive functions is relevant.
Specified neurotropic activity of lecithin is characterized by the obstacle to the development of behavioral
manifestations of neurotoxic action of carbon tetrachloride, prevention of inhibition of mobility, research,
unconditional reflex activity. In this article the determination of the effects of soy lecithin (L), and sunflower lecithin
(SL) on a state of cognitive processes in rats showed that there were no significant differences between them. Changes
in memory were judged by conventional passive-defensive reactions. Conditional reaction of passive avoidance
(passive avoidance reaction) was produced on the basis of a single electrodermal support. We proposed modified
method of assessing the presence of individually obtained memory trace and a group of genetically fixed form of
memory. The establishment of this fact enables to make a comparative analysis of changes caused by the two lecithins
in reproduction of individually obtained memory trace. Lecithin, derived from both plants in conditions of intoxication
with carbon tetrachloride prevents and improves reproduction of conditional reaction of passive avoidance. Soy
lecithin and sunflower lecithin prevent the development of behavioral manifestations of neurotoxic action of carbon
tetrachloride, preventing inhibition of mobility, research, unconditional reflex activity and cause expressive anti-
amnesic effect contributing to the course of protective instinctive behavior in recognition of new circumstances as a
safe. Both lecithins of plant origin exhibit the improving effect on the course of cognitive processes and their neuro-
hormonal mechanisms in conditions of poisoning with carbon tetrachloride. Sunflower lecithin has more
antidepressant, nootropic effect whereas soy lecithin has been demonstrated to have significant anti-amnestic effect.

Pepepar. BiusiHMe JICHUTHHOB Ha POCTPOMCTBO KOTHUTHUBHBIX (YHKUMH JKMBOTHBIX, BBbI3BAHHOE
TerpaxiaopmeranoM. Ceupryn U.C., Myxammen Anad, Komenes O.C., Ipo3aos O.JI. B Hawe spemsa akmyanvrvim
AGNAEMCsL U3YYEeHUe GMUSAHUS JCYUMUHA COU U OCODEHHO NeYyumuHa NOOCOIHEUHUKA, KAK OOHOU U3 eCMEeCmBeHHbIX
MOHONOAUL YKpauHvl, HA COCMOsHUE KOZHUMUGHLIX QYHKYUU. YKa3aHHasi HeUpOmpoOnHAas aKmueHOCHb JeYumuHnad
Xapaxmepuzyemcs, Npensmcmeuem pazeumus No6eOeHYeCKUX NposeleHull HelupomoKCU4ecKo2o Oelicmeus  ue-
MBIPEXXTIOPUCNO20  Yenepodd, NpedomepaujeHuemM YeHemeHus: NOOBUINCHOCU, UCCIe008aMeNbCKOl, 0e3yCl06HO-
perexmopnoti akmusHocmu. B oannoii cmamoe onpedenenue enusnus reyumuna (JI) cou u reyumuna noocorHeuHuKa
HA cOCMOosIHUE KOZHUMUBHBIX NPOYECCO8 Y KPbIC NOKA3A0, YMO MeHCOY HUMU He UMEEmCs CYueCmEeHHbIX pa3iuyull.
06 uzmeHeHUAX namsamu CyOunu no YCI0GHOU NACCUBHO-3AUWUMHOU peakyuu. YCio6mylo peakyuro naccugHoz2o
uzbeeanuss (YPIIH) npouzeoounu Ha 0CHO8e OOHOPA308020 INEKMPOKOICHO20 NOoOKpenieHus. Hamu npednooicen
MOOUDUYUPOBAHHBLIL MEMOO OYEHKU COOMHOUICHUS HATUYUS UHOUBUOYATbHO NPUOOPEMEHHO020 NAMAMHO20 Cledd
(VPIIH) u epynnosoil eenemuuecKku 3aKPEnieHHOU (HOpMbl NAMsamu. YcmanoeneHue 3mo20 (axma no360usem
NPOBeCmu CPAGHUMENbHBIL AHANU3 UMEHEHUL, BbI36AHHLIX O8YMSL NEYUMUHAMU 8 80CHPOU3BEOCHUU UHOUBUOYATLHO
npUOOPEMenHO20 NAMAMHO020 credd. Jleyumun, noayuenuviti u3 000UX pacmeHuti, 6 YCIOBUSX UHMOKCUKAYUU
YEeMbIPEXXIOPUCIIBIM  Y2IEPOOOM Npedomepawaem u Yiyuulden 60CHPOU3eedeHue YCI08HOU peakyul NACCUBHO20
uzbezanus. Jleyumun cou u aeyumuH RNOOCOIHEYHUKA NPENnsmMCmEYIOm pa3eumuio NOSeOeHYeCKUX NposGIeHUl
HeUPOmMOKCULecKo20 Oeliceust Yemblpexxiopucmozo yenepood, npedomepawids yeHemeHue HOOBUNCHOCU, UC-
c1e008amenvcKoll, 0e3ycn08HO-pedeKMOPHOU  aKMUBHOCMU, OKA3bl8Aen BblpA3UMeNbHbIL  AHMUAMHeCMUYecKul
appexm u cnocobcmeyem meyeHuro 3AWUMHO20 UHCIMUHKMUBHO20 NOGEOCHUsI NO  PACNO3HABAHUIO HOBbIX
obcmosimenvcma 6 kavecmae bezonachvix. 06a reyumuna pacmumenbHO20 NPOUCXOACOEHUSE NPOSBTAION VIyuulaoujee
BNUSHUE HA XO0O KOZHUMUGHLIX NPOYECCO8 U UX HeUpO-COPMOHANbHbIE MEXAHUSMbL 6 YVCIOGUIX OMPABILeHUs.
mempaxnopmemanom. Jleyumun nooconneynuxa obradaem 00avbue AHMUOENPECCUBHBIM, HOOMPONHbIM 3Pghexkmon,
mo20a Kax Jeyumun cou npo0emMOHCMpupos8ail 6oiee 3HAYUMbLI AHMUAMHECIMUYecKuil 3¢ggexm.

Nowadays experts of the World Health
Organization propose to define nootropic drugs as
those that have a direct activating effect on learning

maintain the morphological structure of cell
membranes [4] and to regulate their density,
permeability to ions and low- and medium-

processes, improve memory and mental activity, as
well as increase the resistance of the brain to
aggressive influences [9].

Today, this group, together with medicinal
substances, includes herbal medicines with their
impurities, functional food products and food
impurities, primarily lecithin (L), nutraceuticals,
which mostly contain various herbal components,
vitamins, fatty acids, phospholipids, antioxidants,
amino acids, minerals, etc. [8].

Among the identified biological properties of L,
attention is drawn primarily to its ability both to
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molecular substances, as well as the level of
secondary  messengers, including Ca™ or
phosphatidylinositol [7]. The ability to change the
permeability of cytoplasmic membranes, spreading
to platelets, increases the sensitivity of these cells to
the influence of aggregating agents [10], and in
relation to DP to show a penetrating effect.

Such fundamental properties of L may indirectly
indicate the possibility of neurotropic effects,
especially under the influence of extreme, in par-
ticular toxic, factors.

Licensed under CC BY 4.0
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A significant achievement of today is the
recognition of the presence in a diverse group of
drugs of 5 leading pharmacodynamic mechanisms of
nootropic action. Such identified processes include:
increasing blood circulation to the brain, increasing
level of neurotransmitters and functioning of their
systems in CNS, increasing intensity of energy
metabolism in nervous tissue, restoring the functional
activity of nerve cells, reducing free radical
metabolism and lipid peroxidation, and damage to the
membranes of nerve elements by listed above [1, 2].

In this regard, the aim of our work was to
determine the effect of L on individually acquired
memory in rats under conditions of carbon
tetrachloride intoxication.

MATERIALS AND METHODS OF RESEARCH

Observations were performed on 96 white
sexually mature rats weighing 170.0-240.0 g. Rats
were kept in standard conditions with free access to
water and food in the vivarium settings of “DMA”.
All experiments were performed in accordance with
the rules of ethical treatment of animals, approved
by the "European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposer" (Strasbourg, 1986), as
well as the requirements of the commission on
bioethics of SE “DMA” of HM of Ukraine, protocol
N 6 dated 4.10.2019).

In the experiments carbon tetrachloride (CTC,
CCl4), GOST 20288-74, manufactured by JSC
"Reakhim" (RF), dry non-fat sunflower lecithin
(LSF), Ukrainian production, dry fatless food soy
lecithin SOLEC (LS), manufactured by SOLAE
LLC (USA) were used.

The state of the nervous system of animals was
judged by changes in the conditioned response of
passive avoidance (CRPA).

CRPA was performed using a disposable elec-
trodermal reinforcement, repeatedly mentioned
earlier [6]. The experimental unit consisted of two
chambers connected by a round opening: a large
illuminated and a small dark one with an electrified
floor. To produce a conditioned response (CR), the
rat was placed in the middle of the illuminated
chamber with its tail up to the passage into the dark
part. Exploring space, the animal found an opening
to the dark chamber and penetrated into it. The latent
period of the CRPA covered the time from the
moment the animal was placed in the unit until it
completely moved to the dark compartment. In 15
seconds alternating current (50 Hz, 2-3 s, 10 ms)
was applied to the lattice floor of the chamber, the
value of which was determined individually for each
animal. The rat which ran to the illuminated com-
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partment was under observation for 3 minutes and if
it did not attempt to return to the dark room, the
CRPA was considered to have been produced in one
combination. Animals that re-entered the dark cham-
ber during 3 minutes were excluded from the expe-
riment [S]. A model of endogenous intoxication was
created by intragastric administration of CTC diluted
twice in olive oil at a dose of 2.5 g / kg on day 1, 3
and 7 of observations [3].

A group of rats with a model of intoxication
intragastrically received a 20% suspension of soy or
sunflower lecithin at 2.5 g/kg of body weight. A
control volume of isotonic sodium chloride solution
was administered daily intragastrically to the control
group of rats.

In these groups of animals, the manipulations
were performed in 3 hours and then in 30 minutes,
the rats were again tested for the preservation of the
CRPA.

Statistical processing of results for quantitative
indicators was performed taking into account the
Student's t-test, for qualitative — by comparing the
radians of the indicators, data processing was also
performed using a personal computer using software
STATISTICA 6.1 (StatSoftInc., Serial
N AGAR909E415822FA) and Microsoft Excel
(Microsoft Office 2016 Professional Plus, Open
License 67528927).

RESULTS AND DISCUSSION

To determine the presence of neurotropic activity in
L, we studied changes in the cognitive functions of the
brain in rats (behavior and individually acquired
species memory) under conditions of CTC poisoning.

Comparison of latent periods (LP) (Tables 1, 2)
of penetration into the dark compartment in both
amnesized with electric current (hereinafter) animals
and those that have preserved CRPA after electro-
convulsive exposure (in groups to determine the
effects of LS and LSF), showed the absence of
significant differences between them. Establishing
this fact allows for a comparative analysis of the
changes caused by both lecithins in the reproduction
of an individually acquired memory trace.

Under the influence of electric current in animals
that lost the CRPA, the time of "entry" to the dark
burrow probably decreased by 33.9% (Table 1). The
use of LS already in 30 minutes led to the restoration
of CRPA in 33.3% (p<0.05) of rats and a significant
prolongation of its LP by 107.9%. Subsequently, the
antiamnestic effect of this L increased, achieving an
improvement in skill reproduction in 67.0%
(p<0.05) of animals and an increase in the time of
movement to the dark chamber of the labyrinth by
62.5% (p<0.05).
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Table 1
Impact of soy lecithin on reproduction of CRPA in rats under conditions
of carbon tetrachloride intoxication
Animals amnesized Animals with preserved CRPA
Series of research % of animals with LP of entry into % of animals with LP of entry into
CRPA opening (sec.) CRPA opening (sec.)
Learning M 0 16.62 0 13.15
+m - 2.19 - 1.57
After electric shock M 0 11.04 * 100.0 0
+m - 1.43 - -
30 min. after usage M 33.3 #* 34.55 ** 25.0 ** 27.33
+m - 1.86 - 4.60
day 7 after usage M 50.0 * ** 28.83 25.0 ** 32.50
+m - 7.05 - 4.30
day 14 after usage M 67.0 * ** 27.00 ** 30.0 ** 69.00
+m ; 3.47 - 6.10

Note: * — p<0.05 when compared with learning; ** — p<0.05 when compared with LP after electric shock.

Another effect of LS was on the preservation of 7 and 14 of the experiments, when only 25.0%,
memory engrams in non-amnesized rats. A signi- 25.0% and 30.0% of animals retained conditional
ficant increase in the CRPA decrement in relation to  individual skill, respectively, and LP reactions
the effects of electric current was observed on day 1, tended to increase, not changing significantly.

Table 2
Impact of soy lecithin on reproduction of CRPA in rats under conditions
of carbon tetrachloride intoxication
Animals amnesized Animals with preserved CRPA
Series of research % of animals with LP of entry into % of animals with LP of entry into
CRPA opening (sec.) CRPA opening (sec.)

Learning M 0 21.00 0 17.00

+m - 2.43 - 2.59
After electric shock M 0 18.29 100.0 0

+m - 1.93 - -
30 min. after usage M 11.1 20.18 714 % e 11.00 *

+m - 4.14 - 0.71
day 7 after usage M 46.6 * ** 42.0 85.7*% e 60.00 * o

+m - 7.50 - 5.73
day 14 after usage M 53.3 * #* 13.64 * 71.4 * 68.5

+m - 1.52 - 15.27

Note: * — p<0.05 when compared with learning; ** — p<0.05 when compared with LP after electric shock, ® —p<0.05 when compared with impact of LS.

At the same time, it should be emphasized that When using LSF in the conditions of CTC
such changes had a statistically significant dis- poisoning, both changes similar to those detected on
crepancy with the dynamics of loss of passive- the background of the action of LS and significantly
protective reaction by the control group of rats only different from them were observed (Table 2).
in 30 minutes after application of LS.
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In amnesized rats, sunflower L caused changes
close to those established with the use of LS, with
the recovery of CRPA on day 1 in 11.1%, and on
day 7 and 14 on average in 47%-53%, this (in recent
cases) significantly exceeded the initial and the
indicators established under the influence of an
electric current. In contrast to LS, LP of CRPA with
the use of LSF decreased slightly.

CONCLUSIONS

Determination of the effect of soy L and
sunflower L on the state of cognitive processes in
rats showed:

1. There are no significant differences between
them. L, obtained from both plants, in conditions of

CTC intoxication prevents the suppression of
mobility, research and unconditional reflex activity
and improves the reproduction of CRPA.

2. At the same time, LSF, in contrast to LS,
shows a greater ability to reduce anxiety in animals,
i.e. demonstrates antidepressant and higher nootro-
pic activity.

3. LS showed a more significant anti-amnestic
effect.
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