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HOW THALICTRUM FOETIDUM EXTRACT INFLUENCES
THE LIPID PEROXIDE OXIDATION AND ANTIOXIDANT SYSTEM
IN RATS SUBJECTED TO CHRONIC IMMOBILISATION STRESS

Abstract. The experiment showed a potential correction of the free radical oxidation in the rats’ membrane
lipids by means of oral injection of Thalictrum Foetidum aqueous extract, contains a complex of natural antioxidants.

The experimental animals were divided into 6 groups (6 animals per group). The experimental animals from
group 1 and the animals from group 2, which had been subjected to stress by immobilization for 5 hours, were given
15 ml of distil water orally/intragastrically. The animals from group 3, 4, 5 and 6 were given 0.5 ml, 1,0 ml, 1,5 ml
and 2,0 ml correspondingly of Thalictrum Foetidum extract orally/intragastrically every day an 1 hour before stress
exposition. The animals from all the groups were decapitated under ether anesthetic 5 hours after simulating
immobilization stress, notably in the condition of the maximum stress exposition. Blood serum was used for the
experiment. There was estimated lipid peroxide oxidation and the condition of the antioxidant system by the
spectrophotometric method. For some chances to be observed in the indicators under research, the latter were
determined in the control and experimental animals after 5, 15 and 30 days.

According to the experimental results, only the 15thand the 30th day, i. e. under chronic stress, show a statis-
tically credible reduction in these indicators as to immobilization stress, approximating the control groups.

Analyzing the results of the experiment, we may conclude that Thalictrum Foetidum liquid extract has a rather
gentle effect on the lipid peroxide oxidation and antioxidant system under immobilization stress.

Key words: Thalictrum Foetidum, liquid extract, immobilization stress, antioxidant system, lipid peroxide
oxidation.

Introduction. Stresses, especially if they are frequent and long-term, have a negative impact not only
on psychological state, but also on physical health. They serve as major risk factors in the development
and exacerbation ofmany diseases. O fthe most frequent diseases one can find those ofthe cardiovascular
system (myocardial infarction, stenocardia, hypertension), the gastrointestinal tract (gastritis, stomach and
duodenal ulcer), depressed immunity [1-3].

Moreover, stress, including the immobilization one, leads to intensive free radical peroxide oxidation
(FRPO), resulting in oxidizing cell corruption, that can also provoke the development of gastroduodenal
erosions and ulcers. This testifies to the necessity of prescribing antioxidants in the treatment and
prevention of diseases ofthe nervous system [4].

As a rule, such medicaments as sedatives and neuroleptics are prescribed to solve problems,
involving nervous disorder. This approach, however, does not always bring positive results, as it is
important to remove the factors, which have provoked this state in a person. When the symptoms of
nervous exhaustion are discovered, the treatment should be all-embracing and systematic, directed at
removing the cause of diseases, which provoke disorders of the nervous system. Therefore, treating
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patients, suffering from cerebrovascular diseases, with herbal drugs is one of the alternative methods of
the therapy, which promotes normalization of the functions ofthe nervous system [5,6].

The Thalictrum Foetidum contains triterpene saponins, up to 2.2% of alkaloids (berberine, fetidin,
thalictrine, isotetrandrine, berbamine), tannin (1.63-5.45%), flavonoids (rutin, glucoramnine, kaempferol,
quercetin, flavestsin, ranunkuletin), cardenolides, volatile oil and organic acids. The tincture of Thalictrum
Foetidum is used as a sedative, bactericide, anti-inflammatory, blood-stanching, diuretic and antiemetic
agent. Apart from that, the infusion of herb is used in case of neuroses and convulsions, over tension,
indigestion and diarrhea, diseases of the liver and the gall bladder, edema and dropsy and in case of
internal and external bleedings [7-9].

Materials and methods. The experiment was conducted on 36 WAG-line rats with an average
weight of 210-230 g. The stress-simulating action was studied on the prototype of chronic neuromuscular
tension, reconstructed for 5, 15 and 30 days. Immobilization stress was simulated by keeping rats in
plastic “cages-cases” every day for 5 hours. The experimental animals were divided into 6 groups
(6 animals per group). The animals from group 1 (the so-called intact animals ofa conditional norm) were
given 1.5 ml of distil water orally and intragastrically through the probe. The animals from group 2 were
subjected to stress by immobilization for 5 hours and given 15 ml of distil water orally and
intragastrically through the probe. The animals from group 3, 4, 5 and 6 were given 0.5 ml, 1.0 ml, 1.5 ml
and 2.0 ml correspondingly of Thalictrum Foetidum aqueous liquid extract though the probe orally and
intragastrically every day an hour before stress exposition.

For some quantitative chances to be observed in the indicators under research, the latter were
determined in the control and experimental animals in action after 5, 15 and 30 days.

The animals from all the groups were decapitated under ether anesthetic 5 hours after simulating
immobilization stress, notably in the condition of the maximum stress exposition. Blood serum was used
for the experiment to estimate lipid peroxide oxidation (LPO), namely: the level of primary oxidation
products - conjugated dienes (CD), and secondary products - malondialdehyde (MDA), as well as the
condition of the antioxidant system, namely: catalase activity and superoxide dismutase [10] by the
spectrophotometer method [11,12].

Results and discussion. The results of the experiment are presented in table. The LPO was estimated
according to the number of peroxide products: CD and thiobarbituric acid active products (TBA-AP),
which amountto 14.00 + 0.64 mmol/l and 4.65 £ 0.10 mmol/l correspondingly in the intact animals.

Neurotropic and antioxidant activity of Thalictrum Foetidum liquid extract

Term of Immobilization  Immobilization  Immobilization  Immobilization
the Intact Immobilization  stress+05ml  stress+ 1ml of  stress+ 15ml stress +2 ml
Indicator experim animals stress of Thalictrum Thalictrum of Thalictrum of Thalictrum
sl (n=6) (n=6) Foetidum Foetidum Foetidum Foetidum
extract (n = 6) extract (n = 6) extract (n=6)  extract (n=6)
5 days 30.72 + 1.06* 29.15 +0.12* 27.24 +0.01* 28.09 + 143* 25.45 +0.32*
D& 15days LT 3485+085° 24184048 231840105 2401 +0WN™ 2121 +0P
30 days 37.85 +0.12* 1511 + 112** 15.67 + 0.03** 15.23 + 0.09** 1454 + 0.07**
5 days 6.94 + 0.16* 6.02 + 0.21* 6.13 + 0.11* 5.98 + 0.04** 5.67 + 0.06**
MOA L 15days IoF 715+04%  5I1+000%  516+010%  506+05%  489+017
30 days 7.56 +0.78* 421 + 023 4.34 +0.06** 456 + 034 4.23 +0.23*
SoD 5 days 6.93 + 049* 5.33 +0.12* 5.16+ 0.30* 500 +012%*>  4.87 +00r**
sandard  15cays  n 698+023* 421 4016% 4134004 4224005 408+ 06P
unit 30 days 7.13 +0.89* 3.42 +0.34** 3.47 +0.05** 3.47 + 057** 3.32 + 007
5 days 5.88 + 0.26* 574+011 573 +0.16 497 +0.25 4.86 + 0.03**
Catalase, 510 +
sta_ndard 15 days O 13 6.03 +0.21* 4,97 + 0.02+* 5.02 + 0.09* 4.67 +043* 454 +0.78*
unit 30 days 623 +008%  475+067*  498+021%  478+006%  4.66+000

Note. 1 * - statistically significant difference compared to group of intact control; ** - statistically significant difference
compared to group of stimulated by immobilization stress, p < 0.05.

2. Al date were presented as Mean + SE
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Table shows a considerable increase ofthese indicators, subjected to immobilization stress for 5 days.
The level of CD approaches 30.72 + 1.06 mmol/l, doubly exceeding the norm, whereas TBA-AP makes
6.94 £ 0.10 mmol/l, surpassing the control in 1.5 times.

On the 15th day the level of CD makes 34.85 + 0.85 mmol/l, exceeding the norm in 2.5 times;
TBA-AP comes to 7.15 =+ 0.10 mmol/l, twice surpassing the control. After 30 days the CD level runs to
37.85 = 0.12 mmol/l, thrice exceeding the norm; TBA-AP approaches 7.56 = 0.78 mmol/l, twice
surpassing the control.

According to the data from table, at the 5-day stage Thalictrum Foetidum liquid extract of in doses of
0.5 ml, 1 ml, 1.5 ml and 2 ml does not reduce the level of CD and TBA-AP statistically significantly
relative immobilization stress.

Liquid extract of Thalictrum Foetidum has lowered the level of CD and TBA-AP in all the doses
under research statistically significantly as regards to immobilization stress on the 15th day. Thus, under
immobilization stress the level of CD in Thalictrum Foetidum liquid extract in doses of 0.5 ml, 1 ml,
15 ml and 2 ml makes 24.18 + 0.44 mmol/l, 23.18 £ 0.10 mmol/l; 24.01 + 0.90 mmol/l and
21.21 + 0.10 mmol/l accordingly. Though statistically veritable as to the animals’ group, which have
undergone immobilization stress 34.85 + 0.85 (P < 0.05), these indicators do not come close to the control.
Under immobilization stress the level of TBA-AP in Thalictrum Foetidum liquid extract in doses of
0.5 ml, 1ml, 1.5 ml and 2 ml amounts to 5.11 £ 0.01 mmol/l, 5.16 £ 0.10. mmol/l, 5.06 £ 0.56 mmol/l and
4.89 = 0.17 mmol/l correspondingly. These indicators are veritable as regards to immobilization stress
7.15 + 0.45 mmol/l (P < 0.05).

The 30th day showed Thalictrum Foetidum liquid extract in all the doses under research decreasing
the level of CD and TBA-AP according to statistical significance as regards to immobilization stress and
approaching the control.

Thus, under immobilization stress the level of CD in Thalictrum Foetidum liquid extract in doses of
0.5 ml, 1ml, 1.5 ml and 2 ml made 15.11 + 1.12 mmol/l, 15.67 + 0.03 mmol/l, 15.23 + 0.09 mmol/l and
1454 = 0.07 mmol/l correspondingly. These indicators are statistically significant as to the animals’
group, subjected to immobilization stress 37.85 + 0.12 mmol/l (P < 0.05). Under immobilisation stress the
level of TBA-AP in Thalictrum Foetidum liquid extract in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml amounts
to 4.21 + 0.23 mmol/l, 4.34 £ 0.05 mmol/l, 4.56 = 0.34 mmol/l and 4.23 + 0.23 mmol/l correspondingly.
These indicators are statistically significant as to immobilization stress 7.56 + 0.78 mmol/l (P < 0.05).

Thus, after studying the indicators of LPO we can draw the conclusion that at the five-day stage the
characteristics of TBA-AP and CD cannot be corrected significantly as regards to immobilization stress
[13]. Only atthe 15-day and 30-day stages the liquid extract of Thalictrum Foetidum in all the doses under
research reduces the level of CD and TBA-AP according to statistical significance as to immobilization
stress, thus approaching the control group. Moreover, we have established that increasing the dose of
Thalictrum Foetidum liquid extract of has an insignificant effect on the indicators of TBA-AP and CD.

The condition of the antioxidant system was estimated according to the number of products of
catalase and superoxide dismutase (SOD), amounting in the intact rats to 5.10 + 0.13 standard unit and
3.59 + 0.11 standard unit correspondingly. The data from table show a considerable increase of these
indicators under immobilization stress. At the 5-day stage the level of catalase comes to
5.88 + 0.26 standard unit under immobilization stress, thus exceeding the norm significantly (P < 0.05).
SOD runs to 6.93 = 0.49 standard unit, surpassing the control twice. At the 15-day stage the level of
catalase comes to 6.03 + 0.21 standard unit, exceeding the norm in 1.5 times. Meanwhile, SOD indicators
make 6.98 + 0.23 standard unit, twice surpassing the control. The 30th day sees the level of catalase
amounting to 6.23 + 0.03 standard unit, thus surpassing the norm twice. SOD indicators ran to
7.13 £ 0.89 standard unit, thus exceeding the control in 2.5 times.

According to table, at the 5-day stage the liquid extract of Thalictrum Foetidum in doses of 0.5 ml,
1ml, 1.5 ml and 2 ml does not lower the level of catalase and SOD significantly as to immobilization
stress.

At the 15-day stage the liquid extract of Thalictrum Foetidum in all the doses decreases the level of
catalase and SOD significantly as to immobilization stress, approaching the control group. Thus, under
immobilization stress the level of catalase in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml,
1 ml, 15 ml and 2 ml amounted to 4.97 * 0.02 standard unit, 5.02 + 0.09 standard unit,
4.67 £ 0.43 standard unit and 4.54 + 0.78 standard unit accordingly. These indicators correspond to
statistical significance as regards to the animals’ group, subjected to immobilization stress
6.03 + 0.21 standard unit (P < 0,05). Under immobilization stress the level of SOD in the liquid extract of
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Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml came to 4.21 + 0.16 standard unit,
4.13 + 0.04 standard unit, 4.22 + 0.02 standard unit and 4.08 + 0.67 standard unit correspondingly. These
indicators are significant as to immobilization stress 6.98 + 0.23 standard unit and the control group of
3.59 * 0.11 standard unit (P < 0,05). On the 30th day we observed similar dynamics for all the doses of
Thalictrum Foetidum liquid extract under research. Thus, under immobilization stress the level of catalase
in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 15 ml and 2 ml ran to
4.75 £ 0.67 standard unit, 4.98 £ 0.21 standard unit, 4.78 = 0.06 standard unit and 4.66 + 0.01 standard
unit accordingly. These indicators correspond to statistical significance as regards to the animals’ group,
subjected to immobilization stress 6.23 + 0.03 standard unit (P < 0.05). Under immobilization stress the
level of SOD in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml came
to 3.42 = 0.34 standard unit, 3.47 = 0.05 standard unit, 3.47 = 0.57 standard unit and 3.32 £ 0.07 standard
unit correspondingly. This is veritable as regards to immobilization stress 7.13 + 0.89 standard unit
(P < 0.05).

Conclusions. Thus, according to the results of the experiment on the LPO indicators (CD and
TBA-AP), we have determined that under chronic immobilization stress these indicators cannot be
corrected significantly as to the control group during a 5-day period. At the 15-day and 30-day stages the
liquid extract of Thalictrum Foetidum in the doses under study lowered the level of CD and TBA-AP
according to statistical significance as to immobilization stress, approaching the control. Moreover, it has
been established that increased doses of the liquid extract of Thalictrum Foetidum exert an insignificant
effect on the LPO indicators in the rats’ blood.

Taking into consideration the experimental results of the antioxidant system (catalase and SOD)
under chronic immobilization stress, we may draw the conclusion that these indicators cannot be corrected
significantly as regards to the control within a 5-day period. Only a 15-day stage and 30-day stage saw the
liquid extract of Thalictrum Foetidum in the doses under research lower the level of catalase and SOD
significantly as to immobilization stress, approaching the control group.

Analyzing the results of the experiment, we can come to the conclusion that the liquid extract of
Thalictrum Foetidum exerts a very gentle effect on the LPO and antioxidant system under immobilization
stress. This holds true as the experimental results show that only at the 15-day and 30-day period, namely
under chronic stress, these indicators decrease significantly as to immobilization stress, approaching the
control group.

E. B. CaBenbesal, . H. Bnagumuposa2 /1. B. JlykbaHoBal

IXapbKoB MTTbL, MeAULMHAMBLL YHUBEPCUTETY XapbKoB, YKpavHa;
2NTThbLY, (hapMaLeBTMKA YHUBEPCUTETY XapbKoB, Y KpanHa

CO3bI/IMANBI LMMBINCbI3AAHALIPY CTPECC XATAANBIHOA EFEYK;¥IZIPI::LLI,TAFI::I
NMNNMATEPOIH TOTbITY KYffIHE XXOHE AHTUOKCUNAOAHTTbI XXYUETE
PYTBUNUA CACbIL, CbIlbIHAbICbIHbIH, 3CEP1H 3EPTTEY

E. B. CaBenbesal, . H. Bnagumuposaz /1. B. JlykbaHoBal

1XapbKOBCKUIA HALMOHANbHbIV MEAVLMHCKUIA YHUBEPCUTET, XapbKoB, YKpanHa;
AHaupmoHa/bHbIA (hapMaleBTUYECKNIA YHNBEPCUTET, XapbKoB, YKparHa

WCCNEAOBAHWE BANAHNA 9KCTPAKTA PYTBILbl BOHIOYEW HA COCTOAHNE
MEPEKNCHOIO OKUCJIEHUA nnnNinaoB N AHTUOKCNOAHTHOW CUCTEMBbI
Y KPbIC B YCJTOBUNAX XPOHNYECKOIO MMMOBUTMSALIMOHHOIO CTPECCA

AHHOTauua. B 3akcnepuMeHTa/bHbIX YCMOBUSIX WCCNef0BaHA BO3MOXHOCTb KOppeKumu CcBO6GOAHOpPaaW-
KanbHOTO OKWCNEHWS NIMMUA0B MEeMOpaH KpbIC MyTeM MepopasbHOr0 BBEAEHWS| BOAHOTO 3KCTpaKTa PyTBHULbI
BOHIOYElA, COEPKALLEr0 KOMNEKC NPUPOAHBIX aHTUOKCUAAHTOB.

[na npoBefeHNs aKcrneprMeHTa XMBOTHbIE OblM pasfeneHbl Ha 6 rpynn No 6 XXUBOTHbIX B K&XXAOMW rpynne.
XKnBOTHBIM 1-i1 rpynnbl - WHTaKTHble (YCMOBHAas HOPMa), W >XUBOTHBIM 2-/ Fpynnbl, KOTOpble MOABEpPraimch
CTpeccy nyTeM UMMOGMAM3aLMKU B TedeHMe 5 4acoB, NepopasbHO BHYTPIDKENYA04YHO Yepes 30HL4 BBOAWUAN ANCTUN-
NMPOBaHHy0 Bogy 06bemMoM 1,5 M. YKUBOTHbIM 3-i, 4-i4, 5-1 1 6- rpynn nepopanbHO BHYTPWKENYLOYHO Yepes
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30H4 BBOAMAM NO 0,5 ma, 1,0 ma, 1,5 Ma 1 2,0 MA COOTBETCTBEHHO 3KCTPaKTa PYTBHULbI BOHHOUEN KaXKAble CYTKU 3a
1yvac go akcrnosuuuy cTpecca. VIMMOGMIM3aLMOHHbIA CTPECC MOAENMPOBAIN MYTEM KaXXAOAHEBHOMO YAEPXKMBaHMA
KpbIC B TeyeHWe 5 4acoB B MNACTUKOBBIX KNeTKax-neHanax. XXMBOTHbIX BCEX Py AeKaTUPOBasn Mof 3UPHbIM
HapKO30M 4epe3 5 yacoB Mocne MOAeNMpoBaHNUsS UMMOBWUIN3ALMOHHOIO CTpecca, TO eCTb Ha (hOHe MaKCMMabHOM
3KCno3nummn ctpecca. [19 aKcnepyMeHTa MUCMOMb30Ba/IM CbIBOPOTKY KPOBW. OMpefensnn nepekMcHoe OKWCNEHWe
NVNWA0B, & WMEHHO: YPOBEHb MEPBUYHBLIX MPOLYKTOB OKUC/EHWUS - [AWEHOBbLIX KOHbLIOraTtoB W BTOPUYHBIX
MPOAYKTOB - MaJOHOBOr0 Anasbiarnia n COCTOSHWE aHTUOKCUAAHTHON CUCTEMbI, & MMEHHO: aKTMBHOCTb KaTanasbl
1 CynepoKCUAAMCMYTa3bl CMEKTPOPOTOMETPUYECKMM MeTOLOM. C LENbl0 BbISABMEHUS WU3MEHEHWI nccnefyemMblx
nokasaresneid, X onNpeaensniny KOHTPOMbHbIX N 3KCNEPUMEHTA/bHbIX XXUBOTHbIX Yepe3 5, 15 1 30 CyToK.

AHanunampys pe3ynbTaTbl UCCNeL0BaHWA, MOXHO CAeNaTb BbIBOA, YTO XMAKWIA 3KCTPAKT PYTBULLbI BOHHOYEN
OKa3blBaeT O4eHb MATKOe BO3AEVCTBME HA COCTOSHUE NMEPEKMCHOIO OKMC/IEHWS IMMNA0B Y @aHTUOKCUAAHTHO cucTe-
Mbl B YC/TOBMAX MMMOBUNM3ALMOHHOIO CTPecca, MOTOMY UTO M0 pe3y/ibTaTam 3KCNepuMeHTa TO/bKO Ha aTane 15-mm
1 30-TW CYTOK, TO €CTb B XPOHWYECKOM CTPECCe, 3T MoKasaTeny CTaTUCTUYECKUN [OCTOBEPHO CHUXKAKTCH OTHOCK-
TeNIbHO MMOBWM3ALMOHHOTO CTPEeCCa, NPUBMKAACh K KOHTPOSIO.

KntoueBble cnoBa: pyTBMLA BOHKOYas, XUAKWAA 3KCTPaKT, MMMOOUIN3ALMOHHBINA CTPECC, aHTUOKCUAaHTHas
CUCTEMA, MEPEKNCHOE OKWUC/IEHNE NIUMNIOB.
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