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ABSTRACT

Ability to correct free-radical peroxidation of mbnane lipids in rats' organism by oral administiati of Ball6ta

nigra extract containing complex of natural antwemts has been investigated in experimental candti In

experiment animals were divided on 6 groups ofasixnals each. Rats of group 1, which is intact {@nional

condition), and rats of group 2 (exposed to thesst by immobilization for 5 hours) wargraperitoneally injected
through the probe with 1.5 ml of distilled watemimals of groups 3, 4, 5 and 6 werdraperitoneally injected
through the probe with 0.5 ml, 1.0 ml, 1.5 ml an@ @l of Ball6ta nigra extract, correspondingbnce daily prior

to the stress exposition. Immobilization stress wasleteal by the keeping rats for 5 hoursréestraining cage

Animals of all groups were decapitatadder ether anesthesia for 5 hours after modelbhgnmobilization stress,
in other words — against the background of maxistaéss exposition. Blood serum was used for iryessin.

Lipid peroxidation was determined, namely: levelpoimary oxidation products — diene conjugates (DB

secondary products — malondialdehyde (MDA) andestdtantioxidant system such as determination tdlase

and superoxide dismutase (SOD) activity with a sppbotometric method. To detect changes of pararadb be
examined these levels were estimated in controltastdanimals after 5, 15 and 30 days, correspaglglinraking

into account the results of investigation of casslaand SOD under chronic immobilization stress ame @ome to
conclusion that these parameters correlate bett@ntparameters of LPO (DC and TBA-AP), this indésabn

significant antioxidant and stress-modelling actiohBall6ta nigra liquid extract. It has been found tiallota

nigra extract in the dose of 1.5 and 2 ml influence the state of LPO and antioxidant system hetter

Key words: Ball6ta nigraaqueous extract, immobilization stress, antioxidggstem|Jipid peroxidation.

INTRODUCTION

It is known that stress is one of the main causecofirrence of acute and chronic diseases of diffeorgans and
body systems, particularly, neurosis, chronic fatigsyndrome, cardiovascular diseaserebrovascular disease
followed by loss of life quality [1, 2]. Progressiof stress is accompanied by the abrupt increasevel of free-
radical formation processes in the human body. 'Shahy a need to use antioxidants for prophylaetid
therapeutic purposes to maintain free-radical diadaat optimal level arises [1, 3].

Treatment of nervous disorders must be compleresised on removal of causes of disease or stretgs faat can
provoke nervous system disorders.

To get positive effect at the prophylaxis and tmeait of pathological states of nervous system eaacdhieved only
by the influence on different stages of pathololgmacess, eliminating the reason of disease anthgyms. For
this purpose drug plants and phytotherapeutic maigroducts, which have sedative, neuroprotegctiveic,
general tonic properties and increase specifictasce of the body, are used [4].
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Ballota nigrahas essential oil, bitter and tanning principldkaloids, pectins, organic acids, mineral substarand
vitamins.Ballota nigrais used as sedative, antispasmodic and restogtinge Herbal extract and powder is used at
the state of nervous fever, hypochondriasis, ahsiana@aused by nervous tension and troublesomegtih®uat
stomach cramps, algomenorrhea, vasculomotor disofae)].

The aim of our paper is to estimate effectBaillota nigraaqueous extract on the state of lipid peroxidatiod
antioxidant system in rats at chronic immobilizatgiress.

MATERIALS AND METHODS

Neurotropic action oBallota nigraaqueous extract has been studied on the modétoric nervimuscular tension
during 5, 15 and 30 days in 36 WAG rats having apipnate body weight from 210 to 230lgimobilization stress
was modeled by the keeping rats for 5 hounestraining cageAnimals were divided on 6 groupRats of group 1,
which is intact (conventional condition), and rafsggroup 2 werantraperitoneally injectedhrough the probe with
1.5 ml of distilled water. Animals of groups 3,3 and 6 weréntraperitoneally injectethrough the probe with 0.5
ml, 1.0 ml, 1.5 ml and 2.0 ml @&all6ta nigraextract, correspondinglpnce daily prior tdhe stress exposition.

Animals of all groups were decapitatadder ether anesthesia for 5 hours after modedifrigymobilization stress,

in other words — against the background of maxsiralss exposition. Blood serum was used for ingastin. Lipid
peroxidation was determined, namely: level of prynaxidation products — diene conjugates (DC) ascbadary
products — malondialdehyde (MDA) and state of awdiant system such as determination of catalase and
superoxide dismutase (SOD) [11] activity with acpsphotometric method [12]. To detect changesarameters

to be examined these levels were estimated in @ioantid test animals after 5, 15 and 30 days, cooredingly.

RESULTS AND METHODS

State ofPOL was determinely the quantity of peroxidation products: DC andAFRP, which for intact animals
were 14+0.64 mmol/l and 4.65+0.1 mmol/l, correspogly. Table 1 shows that these parameters increase
significantly at immobilization stress on fifth dapC level reaches 30.72+1.06 mmol/l, that is twesemuch as
norm, TBA-AP reaches 6.94+0.1 mmol/l, that is kedfmuch as control. In 15 days DC level reache8530.85
mmol/l, that is in two and a half times greatemtimorm, TBA-AP reaches 7.15+ 0.1 mmol/l, that iscevas much

as control. In 30-thy days DC level reaches 37.862Gnmol/l, that is three times greater than nofiBA-AP
reaches 7.56 +0.78 mmol/l, that is twice as muctoasrol.

Analysis of data from the table 1 proves that idaysBallota nigraaqueous extract in a volume of 1.5 and 2 ml
reduces level of DC and TBA-AP statistically sigedintly in relation to immobilization stress.

So, in immobilization stress at the dose of 1.5 @nchl of Ballota nigra aqueous extract DC level reaches
16.38+1.68 mmol/l and 15.29 +0.65 mmol/l, correstingly, that is significant in relation to immolzétion stress
30.72£1.06 (<0.05). Level of TBA-AP in immobilization stress #te dose of 1.5 and 2 ml &allota nigra
aqueous extract reaches 58317 mmol/l and 4.620.19 mmol/l, correspondingly, that is also statesty
significant in relation to immobilization stres9©6+0.16 mmol/l P<0.05).

In 15 daysBallota nigra aqueous extract in all studied doses decreased MICTBA-AP level statistically
significantly in relation to immobilization stresSo, in immobilization stress at the dose of 0.5Imhl, 1.5 ml and
2 ml of Ballota nigraaqueous extract DC level reaches 19.12+1.11 mmial/R4+0.15 mmol/l; 15.28+1.12 mmol/l
and 15.45+0.15 mmol/l, correspondingly, that idistizally significantly in relation to animal grpuwhich were
subjected to immobilization stress 34885 P<0.05).
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Table 1 Neurotropic and antioxidant activity of Ballota nigra aqueous extract

Immobilization Immobilization Immobilization Immobilization
Duration Intact IImmobilization | stress + 0.5 ml of stress + 1 ml of stress + 1. 5 ml of| stress + 2 ml of
Parameter| analvsis animals, stress, Ballota nigra Ballota nigra Ballota nigra Ballota nigra
4 n==6 n==6 aqueous extract, . aqueous extract, | aqueous extract, 0 aqueous extract, n
=6 =06 =6 =6
DC 5 days 14,16+ 30.72+ 1.06* 26.22+ 2.11* 20.36t 0.22* 16.38+ 1.68** 15.29+ 0.65**
mmoYI/I 15 days 0'64_ 34.85+ 0.85* 19.1 2+ 1.11* 17.24+ 0.15** 15.28+ 1.12 ** 15.45+ 0.15**
30 days ’ 37.85+ 0.12* 17.42+ 0.18** 16.56+ 0.23** 14.25+ 0.14** 14.02+ 0 47**
MDA 5 days 4,65+ 6.94+ 0.16* 5.53+ 0.25* 5.34+ 0.11* 5.25+ 0.17** 4.62+ 0 19**
umol/’I 15 days (') 10‘ 7.15+ 0.45* 4,31+ 0.25** 4,23+ 0.19** 4,05+ 0.13** 4.34+ 0 12**
30 days ) 7.56+ 0.78* 4,34+ 0.12** 4,17+ 0.15** 3.96+ 0.17** 4.11+043*
SOD 5 days 350+ 6.93+ 0.49* 3.23+ 0.2** 3.14+0.12** 2.79+ 0.08* ** 2.3+£0.19*% *
cu ! 15 days 0 11‘ 6.98+ 0.23* 3.45+ 0.42** 3.21+ 0.53** 2.92+ 0.02* ** 2.63+0 12* *
) 30 days ) 7.13+ 0.89* 3.26+ 0.15** 3.15+ 0.65** 2.45+ 0.57* ** 2.21+023**
Catalase 5 days 510+ 5.88+ 0.26* 4.89+ 0.12 ** 4.43+0.19 ** 4.18+ 0.25** 4,12+ Q 2**
cu '| 15 days 0 13_ 6.03+ 0.21* 4.21+ 0.22 *** 4,18 + 0.45 *** 4.24 + 0.34*** 4.34 + 0.25***
o 30 days ) 6.23+ 0.03* 4,12+ 0.67 *** 3.98 + 0.95 *** 4.01 +0.17*** 4.11 + 0.05***

Note: * - P<0.05 in comparison with the parameters of intacinaals; ** - P<0.05 in comparison with the parameters of animalups at the
modelling of immobilization stress.

Under the condition of immobilization stress at tiese ofBallota nigraaqueous extract 0.5 ml, 1 ml, 1.5 ml and 2
ml TBA-AP level reaches 4.30.25 mmol/l, 4.230.19 mmol/l, 4.0%0.14 mmol/l and 4.340.12 mmol/l
correspondingly, that is statistically significamtrelation to immobilization stress 6 £d.16 mmol/l £<0.05).

In 30 daysBallota nigra aqueous extract in all studied doses decreased ¢é\V@C statistically significantly in
relation to immobilization stress. This level wégse to control. Thus, under the condition of imifination stress

at the dose of 0.5 ml, 1 ml, 1.5 ml and 2 mBafllota nigraaqueous extract DC level reaches 17.42+0.18 mmol/l
16.56+0.23 mmol/l, 14.25+0.14 mmol/l and 14.02+0mol/l, respectively, that is statistically sigo#ntly in
relation to group of animals subjected to immohilian stress 37.89.12 P<0.05). Under the condition of
immobilization stress at the dose of 0.5 ml, 1 In§ ml and 2 ml oBallota nigraaqueous extract TBA-AP level
reaches 4.3#.212 mmol/l, 4.1¥0.15 mmol/l, 3.960.17 nmmol/l and 4.1#0.43 mmol/l, respectively, that is
statistically significantly in relation to immokiiation stress 7.56.78 mmol/l <0.05).

Therefore, based on the POL level we can comenolasion thaBallota nigraaqueous extract at the dose of 1.5
ml and 2 ml influences on TBA-AP level more than@ level.

State of antioxidant system was determined by tlantty of products of catalase and SOD, which viel€+0.13
c.u and 3.580.11 c.u., respectively, in intact rats. Data giirethe table 1 shows that in immobilization stréesse
parameters increase significantly. In 5 days, utiderconditions of immobilization stress, levelcatalase reaches
5.88+0.26 c.u., that is significantly over the lirfi*<0.05), SOD reaches 6.93+0.49 c.u., that is twieatgr than
control. In 15 days level of catalase reaches @@c.u. that is bigger by half than norm, butapasters of SOD
reach 6.98+0.23 c.u., that is twice than contnol30-ty days level of catalase reaches 6.23+0.03 that is twice
more than norm, SOD reaches 7.13+0.89 c.u., thattigo and a half times greater than control.

Table 1 shows that in 5 daBallota nigraaqueous extract influences on the level of catedaseSOD in rats' blood
and statistically significant decreases these petans in relation to immobilization stress. So,eleuf catalase
under the conditions of immobilization stress a ttose of 0.5, 1.5 and 2 ml Bhllota nigra aqueous extract
reaches 4.89+0.12 c.u, 4.43+0.19 c.u, 4.18+0.1%du4,.2+0.2 c.u., respectively, that is statdlycsignificantly
in relation to immobilization stress 58826 cu. P<0.05). Under the conditions of immobilization sse at the
dose of 0.5, 1.5 and 2 ml &allota nigra agqueous extract level of SOD reaches 3220 c.u., 3.1#40.12 c.u.,
2.7%0.08 c.u. and 280.19 c.u., respectively, that is statistically sfigantly in relation to immobilization stress
6.93t0.15 c.u. P<0.05).

In 15-thy daysBallota nigra aqueous extract in all studied doses influenceshenlevel of catalase and SOD
statistically significantly in relation to immohiiation stress. This level was close to control.sThevel of catalase
under the conditions of immobilization stress a ttose of 0.5, 1.5 and 2 ml Bhllota nigra aqueous extract
reaches 4.240.22 c.u., 4.180.45 c.u., 4.240.34 c.u. and 4.30.25 c.u., respectively, that is statistically
significant in relation to group of animals subpgttto immobilization stress 6.883.21 c.u. P<0.05). Under the
conditions of immobilization stress at the dos® &, 1.5 and 2 ml oBallota nigraaqueous extract level of SOD
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reaches 3.48).42 c.u., 3.240.53 c.u., 2.920.02 c.u. and 2.63.12 c.u., respectively that is statistically sfipaint
in relation to immobilization stress 68823 c.u. £<0.05).

In 30-thy daysBallota nigraaqueous extract in all studied doses decreasetidéeatalase and SOD statistically
significantly in relation to immobilization stresshus, under the condition of immobilization stresthe dose of
0.5 ml, 1 ml, 1.5 ml and 2 ml dallota nigraaqueous extract level of catalase reachest8.6Z c.u., 3.980.95
c.U., 4.0%0.17 c.u. and 4.%#D.05 c.u., respectively, that is statistically sfigant in relation to group of animals
which were subjected to immobilization stress &®83 c.u. P<0.05). Under the condition of immobilization sges
at the dose of 0.5 ml, 1 ml, 1.5 ml and 2 mBafllota nigraaqueous extract level of SOD reaches 385 c.u.,
3.150.65 c.u., 2.450.57 c.u. and 2.20.23 c.u., respectively, that is statistically #igant in relation to
immobilization stress 7.18.89 c.u. <0.05).

CONCLUSION

Taking into account research results of cataladeSf®D under the conditions of chronic immobilizagtress it may
be concluded that these parameters are correctent tean LPO parameters (DC anBA-AP), which is evidence
of significant antioxidant and stress modelling@tiof Ballbta nigra L.liquid extract. It has been established that
Ball6ta nigraaqueous extract at the dose of 1.5 and 2 ml eféecthe state of LPO and antioxidant state better.
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