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THE STUDY OF NEUROMEDIATORY ACTION
OF THE COMBINATION DRUG “MEMOFIT”
UNDER CHRONIC IMMOBILIZATION STRESS

Abstract. Neuromediatory action of the combination drug “Memofit” has been studied using the parameters of
lipid peroxidation products and antioxidant system. POL and antioxidant system were determined by marker
indicators: specifically, the level of primary oxidation products — diene conjugates and secondary products — malonic
dialdehyde; anti-oxidative systems; catalase activity and superoxide dismutase. Experimental research has been
performed in 18 WAG rats with approximate body weight from 210 to 230 g. Stress-modeling action has been stu-
died on the model of neuromuscular tension during 5, 15 and 30 days. Immobilization stress was modeled by keeping
rats for 5 hours in plastic cages — plastic boxes. Blood serum was used for investigation. Level of primary oxidation
products — diene conjugates (DC) and secondary products — malonic dialdehyde (MDA) and state of antioxidant
system has been determined by spectrophotometric method. Based on the POL level parameters, we can make a con-
clusion, that the tested combination drug “Memofit” decreases TBA-AP and DC parameters only on the 30-th day
statistically significant in relation to immobilization stress and reaches to control. The level of catalase at immo-
bilization stress + combination drug “Memofit” is 4.12+0.09 c.u., correspondently, that is statistically significant in
relation to the group of animals, that were subjected to immobilization stress 6.23+0.03 c.u. (P<0.05). The level of
SOD at immobilization stress + combination drug “Memofit” reaches 4.16+0,09 c.u. correspondently, that is statis-
tically significantly in relation to immobilization stress 7.13+0.89 c.u. and control 3.59+0.11 (P<0.05).

Key words: neuromediatory action, combination drug, chronic immobilization stress.

Introduction. Life under conditions of psychoemotional loads, constant overfatigue and chronic
stress leads to the occurrence of different symptoms that make 10-20 % of people consult a doctor. In our
days it is not doubtful, that stress plays a great role in the development of many socially significant
diseases, which make quality of life worse and reduce life duration. It is known that stress is recognized as
a risk factor of neuroses, neurosis-like borderline cases and psychopathic states. Stress prevention and
stress induced processes is the actual direction of medicine and pharmacy. At the present time psycho-
tropic drugs of different pharmacological groups such as sedative, anxiolytic (tranquilizers), antide-
pressants and neuroleptics are used for prevention and treatment of stress [2, 5].

Standard means of pharmacotherapeutic neuroses treatment are anxiolytic and sedative drugs. Now
synthetic tranquilizers, the benzodiazepines derivatives, which have a range of adverse effects that limit
their use especially under conditions of continuing working activity connected with professional necessity
of attention concentration are used most often. Heavy adverse effects caused by benzodiazepines include:
development of drug dependence, suppression of respiratory center, myorelaxation with imbalance and
falls, drug addiction, abstinence syndrome etc. Taking into consideration such a wide list of adverse
effects, that limit their use, a search of alternative herbal medicinal products without mentioned above
adverse effects is actual [1]. One of the perspective directions is the search of effective herbal medicinal
products, which contain in their composition a complex of biologically active substances and show a wide
spectrum of pharmacological activity.

According to WHO data, 80 % of population gives preference to medicinal preparations of a plant
origin. Phytotherapeutic drugs practically do not have contraindications, have a wide spectrum of
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therapeutic action and can be used for prophylaxis and treatment both independently and in the complex
therapy course for a number of diseases of central nervous system. Therefore, the search of medicinal
plants with psychotropic activity, that has low toxicity and do not yield by their pharmacologic effect to
modern synthetic drugs represents a great interest [4].

The aim of our research was to study a neuromediatory action of the combined medicine “Memofit”,
POL and antioxidant system were determined by marker indicators: specifically, the level of primary
oxidation products — diene conjugates and secondary products — malonic dialdehyde; anti-oxidative
systems; catalase activity and superoxide dismutase.

Materials and methods. Investigations of substances obtaining, finished dosage form and also
determinations of technological and microbiologic characteristics for “Memofit” capsules were carried out
on the basis of LLC “State Enterprise “GNCLS”. Capsules were produced in accordance to general tech-
nological scheme. Both active substances and excipients in the solid state in the form of a powder were
placed into one of the capsules caps that were tightly closed by the other ones. Solid capsules have a
coating that consists of two cylindrical parts, one end of each part is rounded and closed, and the other is
open. On the basis of the obtained experimental data the industrial technology for a drug production has
been developed and introduced into practice at the LLC “State Enterprise “GNCLS”.

With the purpose of development of technical conditions for dietary supplement “Memofit” in
Ukraine, determination of such quality parameters as organoleptic characteristics, uniformity of mass
(2.9.5) and disintegration for finished dosage form has been performed (2.9.3).

Experimental research has been performed in 18 WAG rats with approximate body weight from 210
to 230 g. Stress-modeling action has been studied on the model of neuromuscular tension during 5, 15 and
30 days [1]. Immobilization stress was modeled by keeping rats for 5 hours in plastic cages — plastic
boxes. Animals were divided into 3 groups, 6 animals in each group. Animals of group 1 — intact (conven-
tional condition) were intraperitoneally injected through the probe with 3 % of pure starch paste per os.
Animals of group 2 were exposed to stress by the way of immobilization for 5 hours and were intrape-
ritoneally injected through the probe with 3 % starch paste per os. Animals of group 3 were intraperi-
toneally injected per os with 3 % starch paste containing tested combined medicine “Memofit” once daily
1 hour prior to the stress exposition.

Animals of all groups were decapitated under ether anesthesia 5 hours after immobilization stress, in
other words — against the background of maximal stress exposition. Blood serum was used for inves-
tigation, in the course of POL investigation the blood serum was determined, namely: level of primary
oxidation products — diene conjugates (DC) and secondary products — malonic dialdehyde (MDA) with
spectrophotometry method [7,8]. State of antioxidant system has been determined by spectrophotometric
method: namely, catalase activity and superoxide dismutase (SOD) [9,10]. To detect changes in para-
meters to be examined, these levels were estimated in control and test animals after 5, 15 and 30 days,
respectively.

Neuromediatory action of the combination drug “Memofit” has been studied using the parameters of
lipid peroxidation products and antioxidant system because lipid peroxidation (POL) is a primary reaction
in the chain of physico-chemical transformations, that lead to destruction of lipoproteid complex of
membranes and break their transport functions, and also oppress processes of energy generation, that
results in decreasing of cells vital activity. At the same time these processes are the most significant for
adaptive renovation and reparation of the functioning structures, lipoproteid membranes, increasing of
capacity and buffer capacity of redox-system, and therefore, increasing of fermentation and non-
fermentation antioxidant activity (AO-protection) and also in the fine regulation of reactions (POL) in the
membrane structures due to functioning of mechanisms that control content of active oxygen radicals,
lipid peroxides and catalysts of peroxidase reactions [11].

POL induction takes place due to different disorders of organism functions on conditions of patho-
logy and stress.

In case of overaccumulation of POL products in the organism, a syndrome of lipid peroxidation
develops, that involves such pathological components as damage of membrane lipids, lipoproteids
and proteins, enzymes inactivation, disorder of cell division and phagocythosis, decreasing of endocrine
and immune systems reactivity that results in changing of structural-functioning organization of
membranes.
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Regulation of excessive formation of lipoperoxides is carried out by means of antioxidant system
(AOS), that is composed of antioxidants (AO) localized both in hydrophobic membranous (tocopherol)
and in hydrophilic intracellular and extracellular (thiol compounds, selenium derivatives, glutathione
system) media, and also in two main groups of enzymes: superoxide dismutase (SOD) and catalase.

AOS provides neutralization by means of cells of free radicals and cellular homeostasis supporting.
Distinctive features of the AOS functioning is the unidirectionality of its regulating action, serious
consequences of its even short-term insufficiency that results in the biopolymers and cellular membranes
damage. At the same time the balance under the action of different endogenic and exogenic factors
between AOS and POL inside cells can be broken due to either reduction of antioxidant level or hyper-
production of free radicals. The term oxidative stress (OS) was given to this state [6].

Results of pharmacological action study for the combined medicine “Memofit” on lipids peroxi-
dation: diene conjugates (DC) and malondialdehyde (MDA) are given on figures 1 and 2.

Results of pharmacological action of combination drug <MEMOFIT»
on the state of diene conjugates (DC)

m DC, mmol/I (5 days) m DC, mmol/I (15 days) m DC, mmol/I (30 days)
37

14

Intact animals Immobilization stress Medicine "Memofit

Figure 1

Results of pharmacological action of combination drug «<MEMOFIT»
on the state of malondialdehyde (MDA)

H MDA, mmol/I (5 days) B MDA, mmol/l (15 days) = MDA, mmol/I (30 days)
7,5

694 7,1

4,6

Intact animals Immobilization stress Medicine "Memofit"

Figure 2
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State of POL was determined by the quantity of peroxidation products: DC and TBA — AP, which for
intact animals were 14 = 0.64 mmol/l and 4.65 £ 0.1 mmol/l, correspondently. Figures 1 and 2 show
that these parameters increase significantly at immobilization stress on the fifth day. DC level reaches
30.72 £ 1.06 mmol/l that is twice as bigger than the norm, TBA — AP reaches 6.94 £ 0.1 mmol/l, that
is 1.5 times as bigger than the control. The DC level on the 15-th day reaches 34.85 + 0.85 mmol/l, that is
2.5 times as bigger than the norm, TBA — AP reaches 7.15 + 0.1 mmol/l, that is twice as bigger than the
control. The DC level on the 30-th day reaches 37.85 £+ 0.12 mmol/l, that is three times bigger than the
norm, TBA — AP reaches 7.56 £ 0.78 mmol/l, that is twice as bigger than the control.

Figures1 and 2 show that on the 5-th and 15-th day, level of POL parameters, namely DC and TBA —
AP after the use of the combination drug “Memofit” reduces these parameters in 1.2 and 1.7 times,
correspondently, that is statistically significant in relation to immobilization stress, but does not reach to
the control level.

It is only on the 30-th day that the tested combination drug “Memofit” decreases its DC and TBA —
AP levels statistically significant to immobilization stress and reaches control. Thus, DC level on con-
dition of immobilization stress + combination drug “Memofit” is 20.46 + 0.16 mmol/l correspondently,
that is statistically significant in relation to the group of animals, which were subjected to immobilization
stress 37.85 £0.12 (P<0.05).

Level of TBA — AP at immobilization stress + the tested combined medicine “Memofit” is
4.72 £ 0.21 mmol/l correspondently, that is statistically significant in relation to immobilization stress
7.56 £ 0.78 mmol/l (P<0,05).

Therefore, based on the POL level parameters, we can make a conclusion, that the tested combination
drug “Memofit” decreases TBA-AP and DC parameters only on the 30-th day statistically significant in
relation to immobilization stress and reaches to control.

The study results of pharmacological action of the combination drug ‘“Memofit” on the state of
antioxidant system (AOS) that is composed of the two main groups of enzymes: superoxide dismutase
(SOD) and catalase are given in the figure 3 and 4.

State of antioxidant system was determined by the quantity of catalase products and superoxide
dismutase (SOD), which in intact rats are 5.10 + 0.13 c.u. and 3.59 £ 0.11 c.u. correspondingly.

Figure 3 and 4 demonstrate that at immobilization stress these parameters increase significantly. The
catalase level at immobilization stress on the 5-th day reaches 5.88 = 0.26 c.u. that statistically
significantly exceeds the norm (P<0.05), SOD reaches 6.93+ 0.49 c.u. that is 2 times bigger than the norm.
The level of catalase on the 15-th day reaches 6.03 + 0.21 c.u. that is one and a half times bigger than the

Results of pharmacological action of combination drug <MEMOFIT»
on the state of superoxide dismutase (SOD)

m SOD, c.u. (5 days) H SOD, c.u. (15 days) SOD, c.u. (30 days)
6,93 6,98 7/

3,5

Intact animals Immobilization stress Medicine "Memofit"

Figure 3
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Results of pharmacological action of combination drug «MEMOFIT» o
n the state of catalase

B Catalase, c.u. (5 days) ™ Catalase, c.u. (15 days) Catalase, c.u. (30 days)
3 6,2

5,88 6.0

5,6

Intact animals Immobilization stress Medicine "Memofit"

Figure 4

norm, and SOD parameters reach 6.98 £+ 0.23 c.u. that is twice as much as the control. The level of
catalase on the 30-th day reaches 6.23 + 0.03 c.u. that is twice as much as the norm, SOD reaches
7.13 £0.89 c.u. that is two and a half times bigger than the control.

Figures 3 and 4 show that on the 5-th day the tested combination drug “Memofit” influences the level
of catalase and SOD in the blood serum of the tested rats statistically significant and these parameters
decrease in relation to immobilization stress. Thus, SOD level at immobilization stress + combination drug
“Memofit” is 5.44 + 0.13 c.u. respectively, that is statistically significant in relation to immobilization
stress 6.93 = 0.19 c.u. (P<0.05). The level of catalase at immobilization stress + combination drug
“Memofit” reaches 5.64 = 0.12 c.u., that is in 1.04 times less in comparison with this parameter for the
group of animals that were subjected to immobilization stress 5.88 + 0.26 c.u., but do not reach this
parameter for the control group of animals.

The combination drug “Memofit” on the 15-th day decreases the level of catalase and SOD statis-
tically significant in relation to immobilization stress and control. Thus, the level of catalase at immo-
bilization stress + combined medicine “Memofit” reaches 5.21 + 0.34 c.u. that is statistically significant in
relation to the group of animals, that were subjected to immobilization stress 6.03 + 0.21 c.u. (P<0.05).
The level of SOD at immobilization stress + combination drug “Memofit” is 4.52 + 0.11 c.u., respectively,
that is statistically significant in relation to immobilization stress 6.98 = 0.23 c.u. and control 3.59 + 0.11 c.u.
(P<0.05).

The tested combination drug “Memofit” on the 30-th day reduces the level of catalase and SOD sta-
tistically significant in relation to the group of rats that were subjected to immobilization stress. Thus, the
level of catalase at immobilization stress + combination drug “Memofit” is 4.12 £+ 0.09 c.u., correspon-
dently, that is statistically significant in relation to the group of animals that were subjected to immo-
bilization stress 6.23 + 0.03 c.u. (P<0.05). The level of SOD at immobilization stress + combination drug
“Memofit” reaches 4.16 = 0.09 c.u. correspondently, that is statistically significantly in relation to
immobilization stress 7.13 + 0.89 c.u. and control 3.59 + 0.11 (P<0.05).

Conclusions. Taking into consideration the results of POL parameters (DC and NBA-AP) at immo-
bilization stress, we can make a conclusion that these parameters on the 5-th and 15-th day do not correct
statistically significant in relation to control, but correlate in relation to immobilization stress. It is only on
the 30-th day, the combination drug “Memofit” reduces the level of DC and TBA — AP statistically
significant in relation to immobilization stress and reaches to control.

Taking into account the research results of catalase and SOD under the conditions of chronic immo-
bilization stress, we can make a conclusion that, these parameters are corrected better than LPO para-
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meters (DC and TBA-AP), it gives evidence that the tested combination drug “Memofit” has significant
antioxidant action.

Also, paying attention to behavioral reactions of rats during the experiment under the conditions of
immobilization stress, we can make a conclusion that the combination drug “Memofit” has significant
sedative effect.

E. B. CaBexnbeBa’, 1. H. BJI&):[HMHpOBaz, 0. B. KynnKOBal, T. C. Tumaxkosa’, 5. A. ByTK02

1Xapf,KOB YITTBIK MEAUIUHAIIBIK YHUBEPCUTETI, YKpauHa,
2XapI,KOB ¥ ATTHIK (papManeBTUKANBIK aKaIeMUsIChI, YKpanHa

CO3BLIMAJIBI UMMOBWIN3ALUSIIAY KYPAJIJAPBIHBIH, KAFJIAUBIHIA «<MEMO®UT»
APAJIAC KYPAJIIAPBIHBIH HEUPOTPAHCMMUTTEPJIIK OCEPIH 3EPTTEY

AHHOTauMA. BipikkeH MEeMOQUT areHTiHiH HEHPOTPAHCMHUTTEPIIIK 9Cepi KOPFACHIH TOTHIFYBIHBIH JKOHE aHTH-
OKCHJAHTTHIK KYHEHIH MmapaMeTpiepi OOMbIHINA, aTan alTKaHAa: 0acTanmKbl TOTHIFY OHIMIEPI - TUEH/II KOHBIOTATTap
MEH KOCaJKbl oHiMep - malonic aldehyde »xoHe Karanasa skoHE CYNEPOKCHATIK AUCMyTa3a OCICCHILTIr AeHrelIepi
OolibIHIIa 3epTTenai. DKCIEPUMEHTTIK 3epTTey oprama maccackl 210-230 1 18 Bar ereykyWpbIKTapblHIa *Ky3ere
aCBIPBUIIBI, CO3BUIMAJIbI HEMPOMAaIIAJIbIK [IMEJICHICTIH YIIrici OOWBIHIIA CTpecCc-MOANGHLIMPYIOIHMN Scep 3epTTell,
on 5,15,30 xyH Ooiibl oWHATBLIIBL. MIMMOOMIN3AIMOHIBIK CTPECC IUIACTUKANBIK TOpJapja - cepeleple ereykyii-
PBIKTApIbl KYHACTIKTI KYTYMEH 5 caFaTTaH MOJENbBICHII. 3epTTey YIIiH capbicy maimamanasl. CroexTpodoTo-
METPHSUIBIK 9IICTIEH OacTalKbl TOTBIFY OHIMICPiHIH JAeHreli - nuenai koubiorarrap (DC) jkoHe KOCAIKbI OHIMAED -
malonic dialdehyde (MDA) »xoHe aHTHOKCHIAHT >KyHeciHiH »armaiel aHbikraiaabl. FLOOR Herizinge, TBC-AP
s)one DK maaukaropiapslHblH 30 KYHIIK Ke3eHIe FaHa KOMOWHAIUSIIBIK TpenapatThiH 3epTTeyi, DK xone TBA-AP
CTAaTUCTHKAIBIK TYPFBIIAaH MMMOOMITU3AIINS CTPECCIHE KATBICTHI CEHIMIUIIKIICH TOMEHACH I KOHE OHBI OacKapyIbl
JKaKBIHIACTHIPAAbl JeTeH KOPBITHIHABIFA Kelyli MyMKiH. IMMOOMIM3AIUSIIBIK CTpecC JKarmaiblHAa KaTaiaza JCH-
reii + «Memodur» eciptki 4,12+0,09 Tekime MeTpre ACHiH KeTeIl, THICIHIIE UMMOOUIM3AINS CTPECCIHE YIbIparaH
yKaHyapyiap ToObIHAa KaThICThI, MYMKiH, 6,23£0,03 xy6. (P <0,05). IMMoOumm3anusuiblk crpecc xargaiibinga SOD
nenreiii + «Memodur» apanac npenapat 4,16+0,09 Tekme metpai Kypaiapl. tuicinmre, 7.13+0.89 ky6. UmmoOumu-
3alUIIBIK CTPECTKE oTe yKcac sxoHe 3,59 = 0,11 AKIIL nommapsr (P <0,05).

E. B. CaBexbea’, 1. H. BJ‘laIll/lMl/lpOBaz, 0. B. Ky.nmconal, T. C. Tumakosa’, 5. A. EyTKo2

' XaphKOBCKHil HALMOHAIBHBIH MEIMIHHCKII YHUBEPCUTET, YKpanHa,
*XapbKoBCKast HAIHOHATbHAs (hapMaleBTHIECKas aKaeMus, Y pKanHa

W3YUYEHUE HEMPOMEJIUATOPHOI'O JIEMCTBUS KOMBUHUPOBAHHOI'O CPEJICTBA
«MEMO®HUT» B YCJIOBUAX XPOHUYECKOI'O UMMOBUJIN3AIIUMOHHOI'O CTPECCA

AnHoTanus. HelipomennatopHoe neiicTBHe KOMOMHHPOBAaHHOTO cpeiacTBa «MemohuT» OBIIO H3Y4EHO C
HCIOJIb30BAHMCM TApaMETPOB MNPOAYKTOB IEPEKUCHOI'O0 OKHCICHHA JIMAUAOB U aHTHOKCH[{aHTHOﬁ CHCTEMBI, a
HMMCHHO: 110 YPOBHIO IICPBUYHBIX IMPOAYKTOB OKHCJICHHS — IMCHOBBIX KOHBIOI'aTOB U BTOPUYHBIX MTPOJAYKTOB — MaJlo-
HOBOT'O aNbJEru/a, U aKTUBHOCTHU KaTaja3bl M CYNEPOKCUANCMYTa3bl. DKCIEPHUMEHTAIBHOE HCCIIEIOBaHUE ObLIO
npoBesneHo Ha 18 kpbicax muHun WAG cpenneit maccoit 210-230 r. Mogenupyromiee cTpecc AeHCTBHE U3Yydall Ha
MOJIETI XPOHHUYECKOT0 HEPBHO-MBIIICYHOTO HANPSDKEHHsI, KOTOPOE BOCIPOW3BOIMIN HA NPOTSDKEHHU 5-TH, 15-TH,
30-tu cyTok. IMMOOMIN3AIIMOHHBIN CTPECC MOJICIIMPOBAIN IMYTEM €XKEJAHEBHOTO COJIEpKaHHs KPBIC B TEUEHHE 5 4a-
COB B IDTACTUKOBHX KIIETKaX - IeHanax. [Jis1 uccineqoBaHus UCTIONB30BAIN CHIBOPOTKY KPOBH. YPOBEHD ITEPBUYHBIX
MPOAYKTOB OKUCIICHHS — TUECHOBHIX KOHBIOTaTOB (1K) 1 BTOPHYHBIX IPOAYKTOB — MATOHOBOTO muansaeruna (MIA)
U COCTOSIHAE aHTHOKCHIAHTHOH CHCTEMBI OIpEeNelsuid criekTpodoromerpudecknM mertonoM. Ha ocroBanmu I10J1
MOXKHO czenats BbBOI, uTo mokazatenun TBK-AITl u JIK Tompko Ha sTame 30-TH CyTOK HCCIEIyeMBIi KOMOMHHU-
poBanHBI TpenapaTr moHmkaeT ypoBeHb JIK m TBK-AIl cratucTiyueckd BEpOATHO IOCTOBEPHO OTHOCHUTEIHHO
MMMOOMIIM3AIIMOHHOTO CTpecca U MPHUOIIMKAET K KOHTPOIIIO. YPOBEHb KaTala3bl B YCIOBUSX MMMOOWIN3AIIMOHHOTO
cTpecca + KOMOMHHPOBAaHHBIN mpenapat «Memodur» mocturaet 4,12+0,09 y.e., COOTBETCTBEHHO, TO BEPOSATHO I0C-
TOBEPHO OTHOCHTEIIBHO TPYIIIBI )KUBOTHBIX, KOTOPBIX MOJBEPraJii MMMOOHIM3aIIMOHHOMY CcTpeccy, 6,23+0,03 y.e.
(P<0,05). Yposenr CO/] B ycIOBUSX MMMOOMIM3AIIMOHHOTO CTpecca + KOMOMHHMpOBaHHBIN mpenapar «MemoduT»
nmocturaet 4,16+0,09 y.e. COOTBETCTBEHHO, II0 BEPOSITHO TOCTOBIPHO OTHOCHTEIHHO MMMOOMIM3AIIMOHHOTO CTpecca
7,13£0,89 y.e. u xonTpons 3,59+0,11 y.e. (P<0,05).
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