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The effect of the extract (100 mg/kg and 1 g/kg) and the tincture (1 and 5 mi/kg) of the goutweed
(Aegopodium podagraria L.) aerial part on the physical endurance, the level of depression and cog-
nitive functions has been studied using the weight-loaded forced swimming test, the extrapolation
escape test, and the reserpine-induced depression model. The goutweed extract in the dose of 100 mg/kg,
but not in the dose of 1 g/kg, significantly increases the exhaustive swimming time (10% and 20%
load) in male mice. In female mice the augmentation of exhaustive swimming time is registered with
20% load against the background of the extract in both doses. The goutweed tincture does not change
the results of this test. Goutweed medicines have the ambiguous effect on the results of the extra-
polation escape test: the extract and the tincture do not change the percentage of mice that succeed
in completing the task, still the average time spent for the task performance is significantly decreased
in these animals (but not within the whole group) against the background of the extract in the doses
of 100 mg/kg and 1 g/kg. The extract in the dose of 100 mg/kg significantly reduces the number of
rats capable of completing the task, the extract (1 g/kg) and the tincture (1 mi/kg) increase the time
spent for performing the extrapolation escape task by rats. The extract and the tincture do not change
the body temperature reduction and blepharoptosis induced by reserpine in rats. Thus, the goutweed
extract is able to increase the physical endurance, exert a moderate positive effect on cognitive func-
tions in mice (but not in rats) without any significant changes in the level of depression. The goutweed
tincture worsens the results of the extrapolation escape test in the dose of 1 mi/kg, does not change
them in the dose of 5 mi/kg and does not influence on the level of depression and physical endurance

in both doses.

According to the WHO forecast, in 2020 depression
will become the second leading cause of disability, there-
fore, considerable efforts are directed towards the im-
provement of the methods of its treatment [15], inclu-
ding the study of the promising herbal drugs. Besides anti-
depressants of the plant origin traditionally used (such
as Hypericum perforatum L., Clusiaceae), herbal drugs
(HD) combining a favourable metabolic activity and a
mild psychotropic effect have arisen a great interest. On
the one hand, the complex composition of crude HD is a
prerequisite enabling useful concomitant effects, among
which the psychotropic action may be supposed. On the
other hand, for the HD that are used or planned to be used
in chronic diseases for a long time the safety verification,
including effects on the CNS, is particularly relevant.

Our research focuses on the verification of pharma-
cological properties of goutweed (4degopodium podag-
raria L. Apiaceae, GW) since the drugs obtained from
this plant have long been used in folk medicine for the
treatment of kidney diseases and metabolic disorders [3].
The dry extract and the tincture were obtained from the
GW aerial part, their favourable effect on the purine meta-
bolism, the carbohydrate metabolism, as well as a sig-
nificant nephroprotective and hepatoprotective activity

of the extract and its ability to counteract the effects of
ethanol were shown [2, 4, 7]. The study of the psycho-
tropic effects of these medicines in intact mice was star-
ted [17], and the antidepressant action of the extract (in
the dose of 100 mg/kg, but not in the dose of 1 g/kg in
female mice) with worsening of the results of the pas-
sive avoidance response (PAR) test was registered. The
tendency towards reduction of anxiety signs in animals
of both sexes against the background of the extract in
the dose of 100 mg/kg (in males also against the back-
ground of the extract in the dose of 1 g/kg and the tinc-
ture in the doses of 1 and 5 ml/kg) was also registered.
As evidenced from the foregoing, it is expedient to con-
tinue the study of the effect of GW medicines on the le-
vel of the animals’ depression, as well as on the cogni-
tive processes. Taking into consideration the favourable
metabolic activity of GW medicines [2, 7] and the ext-
ract ability to decrease duration of immobility of ani-
mals [17] it is also efficient to determine the effect of
these herbal medicines on the physical performance.

The aim of this study was to evaluate the efficacy of
medicines with A. podagraria L. in the weight-loaded
forced swimming test, the extrapolation escape test, as
well as reserpine-induced depression.
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Materials and Methods

The dry extract and the tincture were obtained from
A. podagraria L. aerial part using the standard method
described previously in accordance with the requirements
of the State Pharmacopoeia of Ukraine [2, 7].

All the experiments were conducted according to the
principles of bioethics as required in the “Directive 2010/
63/EU of the European Parliament and of the Council of
September, 22, 2010 on the protection of animals used
for scientific purposes.” Albino male rats with the body
weight of 180-220 g and albino male mice with the body
weight of 16-22 g were kept in the Central Research
Laboratory of the National University of Pharmacy un-
der standard conditions. As the gender specific effect of
GW medicines on the immobility time was registered [17],
female mice with the body weight of 18-24 g were also
used in the weight-loaded forced swimming test.

In all the experiments discussed GW medicines, na-
mely the extract as a water solution in the doses of 100 mg/kg
and 1 g/kg and the tincture, from which ethyl alcohol was
previously removed, in the doses of 1 and 5 ml/kg were
administered to mice or rats intragastrically in the pre-
ventive mode. The animals of the intact control groups
received the same amount of water. The last dose of these
medicines (or water) in all the experiments was admin-
istered 40 min before beginning of the tests or reserpine
administration.

The weight-loaded forced swimming test was con-
ducted after the course of administration of GW medi-
cines (10 doses). The metal load (10% of the body weight)
was fixed on the tail root of each mouse, and the ani-
mals were placed individually into the pool with water
at 22-23°C. The pool was filled with 60 cm water, the
pool ledges equalled 15 cm over the water level without
allowing the rest of the animal on them. The swimming
time to exhaustion was recorded by the criterion of head
dip under water without coming to the water surface for
10 s [1]. To determine the stability of the effect and its
limits one day after the test was repeated with 20% load.
In this test additional groups of mice were used. They
received such reference drugs as the extract of St. John’s

wort (Hypericum perforatum L., Clusiaceae) (“Deprivit”
from Kyiv Vitamin Factory, Ukraine) as a herbal drug
being effective in the experimental pharmacology [14]
with the proven ability to stimulate the CNS in the dose
of 100 mg/kg intragastrically, and the extract of Passi-
flora incarnata L. (Passifloraceae) as “Alora” syrup (NOBEL
ILAC Sanayii ve Ticaret A.S., Turkey) being effective
according to the data [12] in the dose of 300 mg/kg in-
tragastrically. The latter was used as a reference drug be-
cause in the previous experiments the reduction of anxi-
ety signs in animals receiving the GW extract and the
passionflower extract appeared to be similar [17]. Be-
sides, along with the extract of H. perforatum L., which
mainly leads to the CNS activation [14], it is expedient
to use other well studied and practically applied refe-
rence drug, which main psychotropic effects are anxio-
lytic and sedative [12].

The cognitive functions of mice and rats receiving
GW medicines (the course lasted 7 days) were assessed
by extrapolation escape test registering the latency of es-
cape (avoidance through diving) of the animal placed to
the cylinder with the edge under water as described in
[11]. The test period was limited to 120 s (mice) and 180 s
(rats), and the number of animals performed the task was
recorded. In these experiments 5 groups of mice and 5
groups of rats were used (the control group and animals
receiving GW medicines in the doses mentioned).

In the experiments in rats the efficacy of GW medi-
cines (the course of preventive administration lasted 7
days) was also determined under the conditions of a single
intraperitoneal administration of reserpine in the dose of
4 mg/kg. The depressogenic effect of reserpine was as-
sessed in 7 h using the criteria of the decrease in the body
temperature (rectal measurement) and the blepharopto-
sis rate (the degree of ptosis was rated according to the
following rating scale: 0 — complete absence of ptosis,
1 — eyes are half closed, 2 — the eye closure is more than
on Y4, 3 — eyes are completely closed) [6, 9].

Proceeding from the modern requirements for medi-
cal and biological data analysis [15], medians, 25% and
75% percentiles (upper and lower quartiles) were calculated.
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Fig. 1. The effect of medicines with Aegopodium podagraria L. and reference drugs on the physical endurance of male mice in the weight-
loaded (10% of the body weight) forced swimming test, seconds. * — statistically significant differences compared to the intact control group,
p<0.05; ** — statistically significant differences compared to the group receiving the extract of Aegopodium podagraria L. in the dose of

100 mg/kg, p<0.02; *** — statistically significant differences compared to the group receiving the extract of Passiflora incarnata L., p<0.05.
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Fig. 2. The effect of medicines with Aegopodium podagraria L. and reference drugs on the physical endurance of male mice
in the weight-loaded (20% of the body weight) forced swimming test, seconds. ** — statistically significant differences
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Fig. 3. The effect of medicines with Aegopodium podagraria L. on the physical endurance of female mice in the weight-loaded

Traditionally used means =+ standard errors of the mean
(SEM) are also presented (M+m). Central tendencies of
the independent samples were compared using the Mann-
Whitney U test, intergroup differences (the body tem-
perature before and after reserpine administration) were
analysed using the Wilcoxon matched pairs T test, and
the Fisher’s angular transformation was used for com-
paring data represented in alternative forms.

Results and Discussion

The weight-loaded forced swimming test is a ge-
nerally accepted test for the study of physical endurance
of animals [1], but its results can be changed signifi-
cantly in animals receiving psychotropic drugs (such as
stimulation of motor activity against the background of
medicines that activate the CNS, and decrease in physi-
cal performance after administration of sedative and anxio-
lytic drugs [8]). As shown in Fig. 1 and Fig. 2, the GW
extract in the dose of 100 mg/kg, but not in the dose of
1 g/kg, significantly increased duration of swimming to
exhaustion in male mice for both regimens used. In fe-
male mice receiving the GW extract in both doses the
effect was manifested only when 20% load was used
(Fig. 3, Fig. 4, with 10% load only drastic augmentation
of physical performance in certain animals was seen af-
ter administration of the extract in the lower dose and
the tincture in the high dose). The mechanism of action

(10% of body weight) forced swimming test, seconds.

of the extract (which requires further research) can be
associated with favourable peripheral metabolic effects
(hypoazotemic action, optimization of the glucose me-
tabolism, cytolysis counteraction, etc., though they are
more marked against the background of the extract in
the high dose [2, 7]), as well as with the psychotropic
activity of this medicine. The latter assumption is indi-
rectly supported by the data about the decrease in dura-
tion of immobility and a tendency towards reduction of
anxiety signs in mice receiving this herbal medicine in
the dose of 100 mg/kg [17] and the presence of the ext-
ract effect during the second session of swimming in mice
since it is known that the effect on the level of depres-
sion is revealed just in the repeated tests [16]. As to the
reference drugs H. perforatum L. extract did not signifi-
cantly affect duration of swimming in male mice, while
P incarnata L. extract increased this value (statistically
significant increase in the test with 10% load and a ten-
dency in the test with 20% load). In most studies availa-
ble the effect of these well-studied herbal drugs was de-
termined in the forced swimming test with registration
of the swimming and immobilization time for a certain
period, but not with the general duration of swimming.
According to these data both reference drugs increased
duration of swimming in the doses similar to those used
in our study, namely 70 mg/kg for the extract of H. per-
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Fig. 4. The effect of of medicines with Aegopodium podagraria L.

on the physical endurance of female mice in the weight-loaded (20% of

body weight) forced swimming test, seconds. * — statistically significant differences compared to the intact control group, p<0.05.

foratum L. (but after a single administration) [10], 200
and 400 mg/kg for the extract of P. incarnata L. [13].
The extrapolation escape test characterizing the ability
of'an animal to find a way out in the acute stressful situ-
ation [11] was conducted to broaden the data about psy-
chotropic effects of the medicines studied since previ-
ously it was shown that there was a worsening in PAR
test results in female (but not in male) mice against the
background of the extract in the dose of 100 mg/kg; exactly
in this dose the extract decreased duration of immobi-
lity and tended to reduce the signs of anxiety [17]. As
shown in Tab. 1, GW medicines did not influence on the
results of this test in mice (only a tendency towards wor-
sening of the results was observed against the backgro-
und of the tincture in the lower dose); however, after ad-
ministration of the extract in the dose of 100 mg/kg in
rats there was a significant reduction in the number of
animals that were able to escape. In addition, augmenta-
tion of the time spent for performing the task was regis-

tered in rats under the influence of the extract in a high
dose and the tincture in a low dose. However, the time
spent for performing the task in animals that were able
to escape tended to decrease in rats receiving the extract
in the dose of 100 mg/kg (with the opposite change in
animals treated with this medicine in the dose of 1 g/kg)
and also was significantly reduced in groups of mice re-
ceiving the extract in both doses. Thus, summarizing the
experimental data of the present and previous works [17]
shows that the lowering of anxiety signs and emotional
reactions (grooming) in male mice receiving the GW
extract is not accompanied with negative changes in the
results of both PAR and extrapolation escape test.

The extrapolation escape test is widely used for the
research of nootropic drugs under complicated conditions
(stressful situation, trauma, effect of toxins, etc.), but
there is no information in the available literature about
the effect of herbal biologically active substances on the
results of this test. Taking into account interspecies diffe-

Table 1
The effect of medicines with Aegopodium podagraria L. on the results of the extrapolation
escape test in male rats and male mice, M+m; Qs (Q,5-Q;5)
Rats Mice
Latency of escape, s Number of Latency of escape, s Number of
A animals that A animals that
Group In the whol ! mcl)n% were able in the whol ! mcl)n% were able
nthewhole | animalsthat | - escape, nthewhole | animalsthat | escape,
group were able to % (absolute group were able to % (absolute
escape number) escape number)
Intact control, 44+17 28+13 15+2
n=9, n=8 21 (15-26) 100 (9/9) 15 (14-18) 15 (13-16) 88(7/8)
A. podagraria extract, 10136 219 % 29+15 16+8
100 mg/kg, n=6,n=8 | 110(21-180) | 15(1228) | °>°©/® 9(7-26) 8 (7-12)* 88 (7/8)
A. podagraria extract, 99+29 59+22 3618 8+2
1 g/kg, n=6, n=8 89 (41-166)* 46 (33-73) 67 (4/6) 10 (6-40) 6 (6-11)** 75 (6/8)
A. podagraria tincture, 114+36 71145 59+20 23+16
1 ml/kg, n=5, n=8 160 27-180)* | 27 (26-94) 60 (3/5) 47 (8-120) 8 (6-8) 63 (5/8)
A. podagraria tincture, 45+23 2345 23+14 9+2
5 ml/kg, n=7, =8 26(1637) | 22(15-33) 86 (6/7) 10 (5-16) 9(5-13) 88 (7/8)

Notes: * — statistically significant differences compared to the intact control group, p<0.05; ** — statistically significant differences

compared to the intact control group, p<0.01.
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Table 2

The effect of medicines with Aegopodium podagraria L. on the body temperature decrease
and blepharoptosis in reserpine-treated rats, M+m; Qs, (Q,5-Q;s)

Body temperature, °C
G 4 hours after Body temperature | Blepharoptosis,
roup : ° :
basal level reserpine decrease, °C points
administration

Intact control. n=8 38.9+0.08 38.1+0.21 0.7+0.3 2.0+04
! 38.9 (38.8-39.0) 38.2 (38.0-38.4)** 0.7 (0.2-1.0) 2.0 (1.8-3.0)

. 39.3+0.09 38.3+0.18 1.0+£0.2 1.8+0.5
A.podagraria extract, 100mg/kg, n=6 | 353739 17395) | 382 (38.0-38.4)* 1.1 (0.9-1.3) 2.0(13-2.8)

A. podagraria extract, 1 g/kg, n=7 39.3+0.12 38.3+0.30 1.0+£0.3 1.4+0.4
’ ! ! 39.4 (39.2-39.5) 38.4(37.8-39.1)* 1.0 (0.3-1.6) 2.0 (0.5-2.0)

A. podagraria tincture, 1 ml/kg, n=7 39.3+0.10 38.2+0.20 1.1+£0.2 1.2+0.4
’ ! ! 39.2 (39.2-39.3) 38.1(37.9-38.6)* 1.2(1.1-1.3) 1.0 (0.5-2.0)

A. podagraria tincture, 5 ml/kg, n=7 39.1+0.20 38.3+0.11 0.8 £0.1 0.9+0.3
’ ! ! 39.1 (39.1-39.3) 38.3(38.1-38.5)** 0.8 (0.6-1.0) 1.0 (0-1.5)

Notes: * — statistically significant differences compared to the basal level, p<0.05; ** - statistically significant differences compared to the

basal level, p<0.02.

rences and the possible absence of correlation between
the results of different psychopharmacological tests, in-
cluding PAR and extrapolation escape test (and the con-
cept about the dependence of PAR results on the overall
strategy of animal’s behaviour [5], that is likely to be
changed under the influence of herbal drugs eliminating
anxiety and depression signs), further studies of psycho-
tropic effects of GW medicines are expedient (especially
in female animals because of more significant changes
in their behavioural reactions [17]).

The test of interaction with reserpine that causes de-
pletion of catecholamines is commonly used for eluci-
dation of the mechanism of action of psychotropic drugs
from different groups despite the absence of high selec-
tivity of reserpine [6]. As can be seen from Tab. 2, reser-
pine significantly reduced the body temperature of ani-
mals and caused blepharoptosis, the results obtained were
comparable with the data in the literature [9]. There were
no intergroup differences in the parameters studied (only
a tendency towards blepharoptosis reduction was present
against the background of the GW tincture). Hence, the
effect of GW biologically active substances is probably
not related to catecholaminergic mechanisms. Since the
GW extract can decrease duration of immobility of ani-
mals, further studies of its mechanisms of action are
expedient.

CONCLUSIONS

1. In the weight-loaded forced swimming test the
extract of Adegopodium podagraria L. in the dose of
100 mg/kg, but not in the dose of 1 g/kg, significantly
increases the physical endurance in male mice (with
10% and 20% load used). In female mice this effect
is registered with 20% load against the background of
the extract in the doses of 100 mg/kg. The tincture of
Aego-podium podagraria L. does not cause a favourable
effect on the physical endurance.

2. The extract and tincture of Aegopodium podagra-
ria L. do not change the percentage of mice that suc-
ceed in completing the extrapolation escape task; however,
among these animals (but not within the whole group)
the extract in the doses of 100 mg/kg and 1 g/kg sig-
nificantly decreases the latency of escape, indicating mo-
derate nootropic properties. However, the extract in the
dose of 100 mg/kg, in contrast, significantly reduces
the number of rats capable of completing the task; the
extract in the dose of 1 g/kg and the tincture in the
dose of 1 ml/kg increase the time spent for the task
performance in rats.

3. The extract and tincture of Aegopodium podagra-
ria L. do not influence on the decrease in the body tem-
perature and blepharoptosis caused by reserpine in rats,
and therefore, do not exhibit antidepressant properties.

REFERENCES

1. ExcnepumenmanvHe U8HUeHHs HOBUX A0Anmo2eHHux 3acoois: Memoo. pexomeno. / JI.B.Axosnesa, O. A Miwenko,

FO.F.Jlap anoecoka ma in. — K., 2009. — 37 c.

2. Koupo 0.0.: agmopeg. ouc. ... kano. ¢papm. nayk. — X., 2014. — 20 c.
3. Jlikapcoki pociunu: Enyuxioned. 006i0. / Bion. peo. A.M.1I poozuncokuii. — K.: Tonos. peo. YPE, 1990. — C. 487.

4. Ilam. na xop. mooenv 95127 Yrpaina, MIIK A 61 P 25/32 (2006.01), A 61 K 36/23(2006.01) / O.B.Toguuea,
C.FO.llImpuzonw, B.A.Tosuuea, 3anenux ma enacuux H@ay. — Ne u 2014 07336. 3asen.: 01.07.2014. Onyon.:

10.12.2014. — bron. Ne23/2014.

5. Paum /[.B., [powes JI.C. Mamep. Mexcoynap. monoodexcrnoeo nayunoeo ¢gopyma « IOMOHOCOB-2014». —

M.: MAKC Ilpecc, 2014. — C. 7-8.



ISSN 1562-7241 (Print) BICHMK ®APMALIIT 1(85)2016 ISSN 2415-8844 (Online)

S0 3

Pykosoocmeo no sxcnepumenmanbHoMy (QOKAUHULECKOMY) U3YUEHUIO HOBLIX (DaAPMAKONOSUYECKUX gewjecms /
1100 06wy. peo. un.-xop. PAMH, npog. P.Y. Xabpuesa. — M.: Meo., 2005. — C. 247.

Tosuuea O.B.: asmoped. ouc. ... kano. papm. nayx. — X., 2009. — 21 c.

Tiopenxoe U.H., Mepxywenxosa O.B., baememosa B.B. // Becmuux Bonl MY. — 2008. — Ne4 (28). — C. 83-86.

. Uoxina K.I, ILImpueony C.IO., enxo O.M., byxmispoea 111. // Bicnux ¢hapmayii. — 2010. —Ne4 (64). — C. 71-74.
. Bach-Rojecky L., Kalodjera Z., Samarzija I. // Acta Pharm. — 2004. — Vol. 54, Ne2. — P. 157-162.

. Bondarenko N.A., Miroshnichenko L1, Kudrin V.S. // Bull. Exp. Biol. Med. — 1990. — Vol. 110, Nell. — P. 506-508.

. Deng J., Zhou Y., Bai M. et al. // J. Ethnopharmacol. — 2010. — Vol. 128, Nel. — P. 148-153.

. Jafarpoor N., Abbasi-Maleki S., Asadi-Samani M., Khayatnouri M.H. // J. Herb Med. Pharmacol. — 2014. —
Vol. 3, Nel. — P. 41-45.

. Kumar V., Singh PN., Jaiswal A.K., Bhattacharya S.K. // Ind. J. Exp. Biol. — 1999. — Vol. 37, Nel2. — P. 1171-1176.

. Mental health: a call for action by world health ministers / WHO background document. — Geneva: WHO, 2001. —23 p.
. Sun M.K., Alkon D.L. // J. Neurosci Meth. —2003. — Vol. 126. — P. 35-40.

. Tovchiga O., Shtrygol’S. // J. Chem. Pharm. Res. — 2015. — Vol. 7, Ne7. — P. 370-384.

. Weissgerber T.L., Milic N.M., Winham S.J., Garovic V.D. // PLOS Biol. —2015. — Vol. 13, Ne4. — Art. ¢1002128.

BMNNUB NPENAPATIB ArMuLl 3BU4ANHOI (AEGOPODIUM PODAGRARIA L.) HA ®I3UYHY
BUTPUBANICTb, KOTHITUBHI ®YHKLUII TA AENPECUBHICTb TBAPUH

0O.B.Toesyueza, C.FO.LLimpuzosb

Knroyoei cnoea: sanuys 3suyvatiHa (Aegopodium podagraria L.); ekcmpakm; Hacmouka;
ueHmparsnbHa Hepgoea cucmema; izudHa sumpueasnicms

HocnidxeHo ernus ekcmpakmy (100 ma/ke ma 1 a/ke) ma Hacmouku (1 ma 5 Mr/ka) Had3eMHoI YacmuHU
senuui 3su4aliHoi Aegopodium podagraria L. Ha gbidudHy rpaue3damHicmp, OerpecusHICMb, KO2HIMUBHI
rpouecu y mecmax rsaeaHHs1 3 HaBaHMaXXeHHSIM, eKCmparorsiyitiHo20 no3baerneHHs i pe3epriHogor
Oenpecii. Ekcmpakm senuyi 6 003i 100 me/ke, ane He 1 e/ke, 00CmMOo8IipHO nidsuulye Yac nnasaHHs 3
HasaHmaxeHHAM (10% ma 20%) y muwed-camuig. Y muweli-caMoK Yac rnnasaHHs 36inbWyemscs 3a
8uUKopucmaHHs1 HasaHmaxeHHs1 20% Ha miii ekcmpakmy 8 0box do3ax. Hacmolika sienuyi He 3MiHKe
pesynbsmamu daHo2o mecmy. [Npenapamu senuyi HEOOHO3HaYHO 8MUBarMb Ha pe3yrbmamu mec-
my ekcmpanosnsyjiliHo2o no3baerneHHs: ekcmpakm ma Hacmouika He 3MIHIMb KirnbKicms muwed, Wwo
YCriwWHO 8UKOHYtOMb mecm, 00HaKk 00CMOBIPHO 3HUXYEMbCS Yac ro3baesneHHs1 ceped yux meapuH
(ane He cepeOd yciei epynu) Ha mni ekcmpakmy 8 dosax 100 me/ke ma 1 e/ke. Ekcmpakm (100 me/ke)
00CMOBIPHO 3HUXYE KinbKicmb Wypis, sIKi 30iliCHIOIOMb MipHaHHS, ekcmpakm (1 a/ke) ma Hacmolka
(1 mri/ka) 36inbLyroms Yac 8UKOHaHHSI 0aHO20 mecmy wypamu. Ekcmpakm ma Hacmouka He 3MiHIORMb
sUpaXkeHiCMb 3HUXEHHs meMrepamypu mifia ma 6reghapornmosy, CripuduUHeHUX pe3epriHoM y wypie.
Omxe, ekcmpakm sianuui 30ameH nidsuwiysamu iduyHy rpauye3damHicmp, YUHUMU MOMIpHUU Mo3u-
mueHUU 8ryiu8 Ha Ko2HImuU8HI npouecu 8 Muwel (ane He y wypig) 6e3 cymmesux 3MiH OernpecusHoOCMi.
Hacmolika senuui noeipwye pesynsmamu mecmy eKkemparosnsiyitiHo2o no3baeneHHsi 8 003i 1 mi/ke, He
3MiHIOE iX y 003i 5 Mi/Ke, He srnusae Ha OernpecusHicmb ma bi3uydHy rpaue3damHicmb 8 060x do3ax.

BITMAHME NPENAPATOB CHbITU OEbIKHOBEHHOW (AEGOPODIUM PODAGRARIA L.) HA
PU3NYECKYIO BbIHOCITMBOCTb, KOTHUTUBHBIE ®YHKLIMW U AENPECCUBHOCTbL XKUBOTHbLIX
0O.B.Toegu4uea, C.FO.lLImpbizonb

Knroyeenie cnoega: cHbimb 0b6bikHOBeHHas (Aegopodium podagraria L.); akcmpakm, Hacmouika;
ueHmparsbHas HepeHasi cucmema; gusudeckasi pabomocrnocobHocmeb

UccriedosarHo enusiHue akcmpakma (100 me/ke u 1 e/ke), a marke Hacmouku (1 u 5 mr/ke) Had3emHou Ya-
cmu cHbImMu 0bbIKHO8eHHOU Aegopodium podagraria L. Ha ¢gbusudeckyro pabormocrocobHocme, dernpeccus-
HOCMb, KO2HUMUBHbIE MPOUECChl 8 mecmax rnagaHusi ¢ Hagpy3sKol, SKCmparonsyUuoHHO20 u3baerneHust
u pesepriuHosol Oerpeccuu. Skempakm cHbimu 6 do3e 100 me/ke, HO He 1 a/ke, AOCMOBEPHO yaenuyu-
saem OrumMeribHOCMb riasaHusi ¢ Haepy3kol (10% u 20%) y Mbiwel-camuos. Y Mbiweli-caMoK eo3pacma-
Hue OrumeribHOCMU Mr1agaHus 3apeaucmpupo8aHo Npu UCrob308aHuU Hagpy3ku 20% Ha ¢boHe akempak-
ma 8 obeux do3ax. Hacmolika CHbImu He u3meHsiem pesyribmamsi 0aHHO20 mecma. [Npernapamsi CHbIMu
HEOOHO3HaYHO &IUSIOM Ha Pe3yribmaimb| Mmecma 3KCImparosiyUOHHO20 u3basieHUst: 3Kcmpakm u Hacmou-
Ka He enusitom Ha Korlu4ecmeo Mbiuel, Komopble YCrewHO 8bIMOIHSIOM mecm, HO cpedu 8bIrOIHUBLUUX
mecm XXU8OMHbIX 8peMsi UsbasrieHuUsi 00CIMOBEPHO CHLUXKaemcsi Ha (hoHe skcmpakma 6 do3ax 100 me/ke
u 1 a/ka (6e3 usmeHeHul rokazameris gcell epyribi). kempakm 8 do3e 100 me/ke doCmMOo8epHO yMeHbLWaem
Koru4ecmso Kpbic, Komophble ocyuecmerisiom rodHsipusaHue, skempakm (1 a/ke) u Hacmolika (1 mi/ke)
yeernu4uearom epemsi, Heobxooumoe 07151 8bIMOTHEHUST Mecma SKCmparonsiyUOHHO20 UusbaesreHusi KpbIcamu.
OKcmpakm u Hacmouka CHbIMU HE USMEHSIFOM 8bIPaXXeHHOCMb MOHUXXEeHUST memMrepamypbl mesia u bre-
hbaponmosa, ebI38aHHbIX PEIEPIMUHOM Y KpbiC. Takum 06pa3oM, aKCmpaKkm CHbIMU CriocObeH nosbitiamab
gbusuyeckyro pabomocriocobHOCMb, OKa3bi8amb YMEPEHHOE M03UMUBHOE &IUSIHUE Ha KOeHUMUBHbIE Ipo-
uecchl y Mbiwel (HO He y Kpbic) 6e3 cyu,ecmeeHHbIX U3MeHeHul OerpeccusHocmu. Hacmolika cHbimu
yxyowaem pe3yribmamel mecma 3KCmparossiyuoHHO20 u3baerieHusi 8 0o3e 1 Mi/ke, He U3MEeHsiem Ux 8
0ose 5 mrn/ke, He enusiem Ha OernpeccusHOCMb U (hu3uHecKyro pabomocrnocobHocme 8 obeux 003ax.



