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THE EXPERIMENTAL STUDY OF PSYCHOTROPIC AND NEUROTROPIC
PROPERTIES OF ACORUS CALAMUS LEAVES

One of the most widespread plants in Ukraine is sweet flag (Acorus calamus). Acorus calamus leaves possess the phar-
macological properties. In recent years there have been data on the neurotropic properties of Acrous calamus extracts.

Aim. To determine the effect of Acorus calamus leaves on the animal’s behavioral responses, anxiety, depression, as well
as the muscle tone and the coordination of movements.

Materials and methods. The dealcoholized water-alcohol extract of Acorus calamus leaves (conditional name ECL)
was obtained by M.S. Yaremenko, a postgraduate student at the Department of Botany of the NUPh under the supervi-
sion of prof. .M. Gontova. The psychotropic and neurotropic properties of the original extract from Acorus calamus
leaves in the doses of 1 and 5 ml/kg by the behavioral responses of mice in the open field test, manifestations of depres-
sion in the tail suspension test, the course of thiopental-induced anesthesia and physical endurance in the forced swim
test were studied.

Results. It has been found that the extract from Acorus calamus leaves has a dose-dependent effect on the locomotor,
orienting-exploratory activity, as well as the muscle tone and the movement coordination of the experimental animals.
In the doses of 1 and 5 ml/kg the extract from Acorus calamus leaves demonstrated a moderate actoprotective activity.
The extract from Acorus calamus leaves in the dose of 5 ml/kg showed a moderate analeptic effect. The reference drug
Bilobil in a single dose of 100 mg/kg did not show a significant effect on the behavioral responses, manifestations of
depression, the course of thiopental-induced anesthesia and physical endurance of mice.

Conclusions. The extract from Acorus calamus leaves shows a dose-dependent effect on the animal’s behavioral re-
sponses, anxiety, depression, as well as the muscle tone and the coordination of movements. The extract from Acorus
calamus leaves demonstrates a moderate actoprotective activity and a moderate analeptic effect. The data obtained
indicate the necessity for further in-depth studies of extracts from Acorus calamus leaves to create effective drugs based
on them for the correction of the central nervous system disorders.
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ExcniepyMeHTa/IbHE AOC/IiJ>KeHHS ICUXOTPOMHMUX Ta HEUPOTPONMHUX BJIACTUBOCTE! JIMCTS JIeNexu
3BUYAMHOI

OpHi€lo 3 HalMoOUIMpPeHIKX POCJAUH B YKpaiHi € ienexa 3BuvaitHa (Acorus calamus). ®apmakosioriqyHi BJacTUBOCTI
Mae i IuCTA Jienexy. B ocTaHHI pokH 3’ siBUJIKCSA AaHi 11040 HEHPOTPOIHUX BJIACTUBOCTEN eKCTpaKTiB Acrous calamus.

MeTa AaociijKeHHA. Bu3HaueHHs BIJIMBY JIMCTSA Jiellexy 3BU4YalHOI Ha OBeJiHKOBI peakuil TBApUHHU, TPUBOXKHICTb,
JleTipecio, a TaK0XK M’sI30BHH TOHYC i KOOPAWHAIL{I0 PYXiB.

Marepiasiu Ta MeTOAM. /lea/iKoroJlisoBaHUM CIUPTOBO-BOAHUN €KCTPAKT JIMCTS Jiellexyu 3BU4aiHoi (Acorus calamus) -
yMmoBHa Ha3Ba EKJI 6yB oTpuManuii Ha kadepi 6oTaniku HOay acnipantom fpemenko M. C. mig kepiBHUIITBOM
npod. l'onTosoi T. M. [locnipKeHi ncMXOTpoIHi Ta HEUPOTPOIHI BJIACTUBOCTI OPUTiHAIBHOI'O €KCTPAKTY JIMCTS Jlelne-
XU 3BUYalHoOI (Acorus calamus) B f03ax 1 Ta 5 MJI/KT 32 BIVIMBOM Ha NOBEZiHKOBI peakLii MulIel y TeCTi BiIKPUTOTO
0J151, TPOSIBU IeIPECUBHOCTI B iMMO6iIi3aLiiHOMY TecTi, epebir TioneHTaI0BOro HapKo3y Ta Gpi3M4Hy BUTpHUBa-
JIICTb y TECTI «I1JIJaBaHHS 3 HABAHTAXKEHHAMD».

Pe3ynbTaTi. BcTaHOBJ/IEHO, 1110 €KCTPAKT JIMCTSA JieNeXy 3BU4aliHOI MPOSBJIAE 0303a/€XKHUHN BILIUB HAa JIOKOMOTOP-
HY, OPi€EHTOBHO-AO0C/IAHUIBKY aKTHBHICTB, @ TAKOXX Ha M'I30BUM TOHYC Ta KOOPAUHALiI0 PYyXiB MiJJ0CHiHUX TBAPHH.
Y posax 1 Ta 5 MJI/KI eKCTPAKT JIUCTS JlelleXHU 3BUYaliHOI BUSABJISIE IOMipPHY aKTONPOTEKTOPHY aKTUBHICTb. EKCTpakT
JIMCTS JIeTleXy 3BUYalHol y 1031 5 MJI/KT OKa3aB NOMipHY aHaJIENTHYHY Jito. [I[penapaT nopiBHsHHS «Bino6ia» npu
0/IHOpPa30BOMY 3acToCyBaHHI B 1031 100 Mr/Kr He YMHUB CYyTTEBOTO BIUIMBY Ha MOBEAIHKOBI peakii MUIIEH, TPOSBU
JleTIPECUBHOCTI, epebir TioneHTaJ0BOro HapKo3y Ta Gi3sUYHY BUTPUBAJICTb.

BuCHOBKHU. EKCTPaKT JIMCTA JielleXy 3BUYAaNHOI YUHUTD [10303aJIeXKHU U BIJIMB HA MOBEAiHKOBI peakIiil, TPUBOXHICTb,
JleTIpeCUBHICTb TBapHH, a TAKOXK Ha M’sI30BUH TOHYC Ta KOOpAMHAIi10 pyxiB. EKCTpaKT JMCTA senexy 3BU4aiiHOI BU-
SIBJISIE IOMipHY aKTONPOTEKTOPHY Ta aHaJIeNITUYHY aKTUBHICTb. OTpUMaHi AaHi cBif4aTh po noTpeby noAabIinux
MOTJINGJIeHUX IOCTiPKeHb eKCTPaKTIB JIMCTS JielleXy 3BUYalHoi 1J11 CTBOPEHHS Ha il 0CHOBI epeKTHUBHUX penapariB
JUIg KopekKIil nopyueHb GyHKIiI HepBOBOI CHCTEMHU.

Kato4osi c/i1068a: eKCTPaKT JIUCTA JleNleXy 3BUYalHOI; ICUXOTPOIIHI BJACTUBOCTI; HEHPOTPOIHI BJIaCTUBOCTI; TOBeJiH-
KOBI TeCTH
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BKCHepl/lMeHTaJIbl-loe HU3y4YeHHeE IICUXOTPONHbIX U HeﬁpOTporleIX CBOMCTB JINCThEB aupa
O0GBIKHOBEHHOTO

OJHUM U3 caMbIX pacpoOCTPaHEHHbIX pacTeHUU B YKpauHe sIBJIsieTCs aup 06bIKHOBeHHBIH (Acorus calamus). apma-
KOJIOTMYeCKHe CBOWCTBA HMEIOT U JIMCTbs aupa. B nocsiejHue ro/ibl NOSBUINCH JaHHBIE 06 HEHPOTPONHbBIX CBOWCTBAX
3KCTPaKTOB Acrous calamus.

ueJ'lb HUcCae0BaHUA. Onpeaeﬂe}me BJIMAHUA JINCThEB avupa 0OBIKHOBEHHOTO Ha noBeAeH4YeCcKre peakluyu >KUBOTHO-
ro, TP€BOXXHOCTD, AEIIPECCHUI0, d TAKXKe MBbIIIEeYHbIN TOHYC U KOOpAHWHALIUIO L[BI/I)KeHI/If/'I.

MaTepuaJjibl 1 MeTOAbI. [leaJKOroJIM3MPOBAHHBINA CIUPTOBO-BO/AHBIM 3KCTPAKT JIMCThEB aupa 0ObIKHOBEHHOT'O
(Acorus calamus) - ycnoBHoe HazBaHue IKJI 6611 mosiydeH Ha kadepe 6oTanuku HPay acnupanTtom Sipemenko M. C.
noJ; pykoBogcTBoM npod. lonToBoro T. M. McciiejoBaHbI ICUXOTPONHBIE U HEUPOTPOMHBIE CBOMCTBA OPUTMHAJIBHOTO
3KCTPAKTA JIUCTbEB aupa 06bIKHOBEHHOTO (Acorus calamus) B jo3ax 1 U 5 MJI/Kr 110 BJUSHUIO HA NIOBE/lEHYECKHE
peaKIyy MbIIIeH B TeCTe OTKPBITOIO M0/, NPOABJIEHHUS JeNPeCCHBHOCTH B UMMOOU/IN3aLlMOHHOM TeCTe, TeYeHHe
THOIIEHTA/I0BOI0 HAPK03a U GU3UUYECKYI0 BBIHOCJIUBOCTb B TECTE «IJIaBaHHUE C HATPY3KOM».

Pe3ynbTaThl. YCTaHOBJIEHO, YTO 3KCTPAKT JIMCTHEB aupa OObIKHOBEHHOTO MPOSBJISET 0303aBUCHMOE BJIMSHME HA
JIOKOMOTOPHY0, OPUEHTHPOBOYHO-UCC/IEI0BATENbCKY0 aKTUBHOCTb, @ TAKXKe Ha MbILIEYHbIH TOHYC U KOOp/JHHA-
LU0 IBHXKEHUH MTOJJONBITHBIX )KUBOTHBIX. B 103ax 1 M 5 MJI/KT 3KCTPAKT JIMCTHEB aupa 0GLIKHOBEHHOTO MIPOSIBJISIET
yMepPeHHYI0 aKTOIPOTEKTOPHYI0 aKTHBHOCTb. JKCTPAKT JIMCThEB anpa 0GBIKHOBEHHOI'0 B Z103€ 5 MJI/KI OKa3blBaJl
yMepeHHOe aHaJIeNITHYecKoe JeiicTBue. [IpenapaT cpaBHeHHUsl «BUI06GH/I» TPU OHOKPATHOM NPUMEHEHHH B J103€
100 Mr/Kr He oKasaJl Cyl[eCTBEHHOTO BJIMSHHUsI HA IOBeJleHYeCKHEe PEAKLUH MbIILEH, IPOsIBIEHUS JeIPECCUBHOCTH,
TeyeHHe THONEHTAJ0BOr0 HAapK03a U GU3UYECKYI0 BBIHOCJIUBOCTD.

BBIBOABI. JKCTPAKT JIMCThEB aHpa 0ObIKHOBEHHOT'O OKa3bIBAET [J0303aBUCUMOE BJIMSIHUE Ha T0BeJIeHYECKHE PEeaKIUH, Tpe-
BOXKHOCTb, ZIEPECCHBHOCTD >KUBOTHBbIX, @ TAKKE HA MbILIEYHBIHA TOHYC M KOOPJUHALMIO IBUXKEHUH. JKCTPAKT JIMCTHEB aupa
0OBIKHOBEHHOTO ITPOABJIAET YMEPEHHYIO aKTONPOTEKTOPHYIO U aHAJIENITHYECKYI0 aKTUBHOCTB. [lo/iydeHHble JaHHbIe CBU-
JleTeJIbCTBYIOT O HEOOXOJUMOCTH AANbHENIINX YI/TyOJIEHHbBIX UCCIEeI0BAHUN SKCTPAKTOB JIMCTHEB aUpa 0ObIKHOBEHHOTO
JUIs1 CO3/JaHMs Ha UX OCHOBeE 3 $EeKTUBHBIX IIPENapaToB /Il KOPPEKLMH HapylleHHH GYHKLIMH HEPBHOH CUCTEMBL.

Katoueevle c/108a: 3KCTPAKT JTUCTHEB aupa OObIKHOBEHHOI'0; ICUXOTPOTHbIE CBOMCTBA; HEUPOTPOIHbIE CBOUCTBA;

noBeJeH4Y€eCKHre TeCThbl

One of the most widespread plants in Ukraine
is sweet flag (Acorus calamus) [1]. Since an-
cient times it has been used in folk medicine as a
sedative, analgesic, antispasmodic, diuretic and an-
timicrobial medicine.

Medicines based on the rhizome of sweet flag
are widely used in official medical practice. Biologically
active substances of these medicines affecting the
endings of taste receptors increase appetite, improve
digestion, enhance reflex secretion of the gastric juice,
enhance the biliary function of the liver, increase the
tone of the gall bladder, and increase diuresis [2].
Water extracts from Acorus calamus rhizomes have
the tonic, anti-inflammatory, expectorant, choleretic,
antispasmodic, anti-ulcer, antibacterial and disin-
fectant effects.

Acorus calamus leaves possess the pharmaco-
logical properties. In recent years, there has been
rather interesting information on the neurotropic
properties of Acrous calamus extracts. In the stud-
ies of Hazra et al. the inhibitory role of Acorus cala-
mus in iron chloride (IlI)-induced epileptogenesis
in rats was demonstrated. [3]. The components of
the rhizomes have the sedative effect and cause a
behavior modification [4]. In the studies of Muthu-
raman A., Singh N., the neuroprotective effect of the
saponin-rich Acorus calamus L. extract was deter-
mined on the model of chronic neuropathic pain
caused by squeezing of the gluteal nerve [5].

Clinical studies of the effectiveness of 70 % al-
cohol extract of Acorus calamus in generalized anxiety

disorders in humans showed that the use of the ex-
tract not only significantly attenuated anxiety dis-
orders, but also significantly (p<0.001) reduced
the effects of stress and its correlated depression.
It indicates the presence of the anxiolytic proper-
ties of the extract [6].

Analyzing the literature it was found that the
neurotropic properties of the most Acorus cala-
mus extracts studied were due to the presence of
a- and [-azarones [7]. The latter, in addition to the
therapeutic effect, unfortunately, has negative ef-
fects, in particular the genotoxic, carcinogenic ac-
tion (causes hepatocarcinoma, tumors of the small
intestine in rats), the mutagenic activity [7, 8].

Due to potential toxicity the use of sweet flag
is limited in Europe (MPC 0.1 mg/kg in food and
drink). In the USA, the use of the extract from Acorus
calamus rhizome and the oil in food is prohibited
by the FDA [9].

Unfortunately, the uncontrolled harvesting of
the raw material and the decrease in the natural
range of Acorus calamus led to a significant decrease
in the stock of sweet flag. A number of foreign re-
searchers indicate a considerable similarity of the
qualitative and quantitative composition of biolog-
ically active substances of aerial and underground
parts of sweet flag, which creates prerequisites for
in-depth studies of Acorus calamus leaves for their
use in medicine and pharmacy [10].

The aim of the study was to determine the
effect of Acorus calamus leaves on the animal’s
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behavioral responses, anxiety, depression, as well
as the muscle tone and the coordination of move-
ments.

Materials and methods

The dealcoholized water-alcohol extract of Acorus
calamus leaves (conditional name ECL) was obtained
by M. S. Yaremenko, a postgraduate student at the
Department of Botany of the NUPh under the su-
pervision of prof. T. M. Gontova. The characteristic
property of ECL is the absence of asarone.

The studies were conducted on white random
bred non-linear male mice weighing 22-28 g. Animals
were Kept under standard conditions of the vivari-
um of the Central Research Laboratory (NUPh) in
standard plastic cages with free access to water
and food, at a temperature of 19-24 °C, humidity
of not more than 50 %, the natural day-night light
mode [11].

The experiments were conducted in accordance
with the provisions of the European Convention for
the Protection of Laboratory Animals (Strasbourg,
1986), the Law of Ukraine “On the Protection of Ani-
mals against Cruelty” No. 3447-1V of 21.02.2006,
Order of the Ministry of Education and Science, Youth
and Sports of Ukraine “On Approval of the Order of
carrying out experiments, experiments on animals
by scientific institutions” No. 249 of 01.03.2012.

ECL was administered intragastrically in two do-
ses (1 and 5 ml/kg) once 60 min before the tests.
Control animals received intragastrically purified
water in the same volume (0.1 ml per 10 g of the
body weight). The reference drug was Bilobil (KRKA,
Slovenia) - a standardized dry extract of Gingko
biloba leaves in the dose of 100 mg/kg, it was dis-
solved in water and administered in a similar man-
ner [12].

The effect of ECL on the locomotor activity, ori-
enting-exploratory activity, as well as on the emo-
tional state was studied using the standard open field
test [12, 13]. After being in a dark cell for 5-6 min,
a mouse was placed in the center of the platform
and the countdown began. Within 3 min of being
in the field, the locomotor activity of the animal
was estimated by the number of squares crossed,
the orienting-exploratory activity - by the number
of upright postures and the holes studied, as well
as the emotional state and its vegetative support
by the number of fecal boli, urinations and acts of
grooming [12, 14].

The effect of ECL on the muscle tone and the
coordination of movements was studied using the
rotating rod test [12]. The criterion for assessing
the effects of ECL, as well as the reference drug
on the muscle tone and the coordination of move-
ments was the number of mice fallen down over a
period of time from a standard rod, which rotated
at a constant speed of 10 rpm.

The forced swim test was performed at a water
temperature of + 21-22 °C using a load of 10 % of
the body weight of the mouse attached to the ani-
mal tail [14]. The swimming time until the animal
was not able to dive out from the water for 10 sec
was recorded.

The tail suspension test - the Porsolt’s immobi-
lization test — was used to study the antidepressant
properties [15]. Mice were fixed to a tripod by the
tip of the tail with an adhesive plaster at a distance
of 10 cm from the table surface. The duration of
immobilization (fixed hanging) was recorded with
a stopwatch for 6 min. The number of immobiliza-
tion episodes was also recorded.

The barbiturate-induced anesthesia in mice was
carried out by the thiopental sodium intraperito-
neal administration in the dose of 50 mg/kg [12].
The number of animals in the lateral position, the
latent period of the lateral position and the lateral
position duration were registered.

To assess the statistical significance of the group
differences in the results obtained the Student’s pa-
rametric t-criterion was used in the case of normal
distribution, and the non-parametric Mann-Whitney
U-criterion was applied in the case of its absence,
as well as the Fisher angular transformation (when
considering data in an alternative form).

Results and discussion

The results of the open field test are presented
in Table 1.

The results of the study showed that using ECL
in the dose of 1 ml/kg (hereinafter — ECL,) signifi-
cantly increased (compared to the intact control)
the number of crossed squares by 1.48 times and
1.34 times when using ECL in the dose of 5 ml/kg
(hereinafter - ECL;). The number of holes studied
and upright postures increased significantly by 1.45
and 1.52 times, respectively, when using ECL, and
by 1.22 times and 1.34 times, respectively, when
using ECL; (Tab. 1).

In total, the orienting-exploratory activity in-
creased by 1.5 times when using ECL, (p<0.05) and
by 1.25 times when using ECL.. These data suggest
only a reliable stimulating effect of ECL, on the
locomotor activity and the orienting-exploratory
activity of the experimental animals, and a trend-
ing stimulating effect of ECL; on these indicators.
The sum total of indicators of all types of activity
the use of ECL, showed a significant increase by
1.46 times and an increase by 1.27 times when us-
ing ECL..

The reference drug Bilobil showed no signifi-
cant changes in the indicators of the locomotor and
orienting-exploratory activity, vegetative reactions
compared to the control group.

Thus, the data obtained indicate that there is a
reliable effect of the ECLs studied in both doses on
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Table 1
Behavior indicators of mice in the open field test under the effect of ECLs and Bilobil, M £ m
Indicator (in 3 minutes) Control (n = 8) ECL, (n=38) ECL; (n=38) Bilobil (n = 8)

Locomotor activity 30.88+2.26 46.00+3.89 */* 41.38+4.33%/* 26.13+2.70
(squares crossed)

Orienting-exploratory activity:

- holes 26.13+3.69 38.00+4.32 * 32.00+5.33 * 23.25+2.00

— postures 6.63+0.60 10.13+1.06 */* 8.88+1.03 */* 5.75%0.72
—in total 32.75+4.00 49.38+5.38 */* 40.88+5.95* 29.0+2.41
Vegetative support of emotional reactions:

- boli 1.88+0.35 1.13+0.30 1.25+0.25 1.5+0.19

- urinations 0.50+0.19 0.38+0.18 0.38+0.18 0.5+0.19

- grooming 0.38+0.18 0.25+£0.16 0.38+£0.18 0.37£0.18
—in total 2.75+0.41 1.75+0.45 2.00+0.33 2.38+0.42
The sum total of indicators 66.38+6.16 97.1348.55 */* 84.25£9.92* 57.50+8.72
of all types of activity

Notes:

1) ECL, - a water-alcohol extract from Acorus calamus leaves, 1T ml/kg;

2) ECL; - a water-alcohol extract from Acorus calamus leaves, 5 ml/kg;

3) * - significant differences with the control indicator (p<0.05);
4) * - significant differences with the indicator of the reference drug (p<0.05);

5) n — the number of animals in the group.

Table 2

The indicators of the muscle tone and the coordination of movements

in the rotating rod test under the effect of ECLs and Bilobil

. Fallen down up Fallen down up Fallen down up Fallen down up
Group of animals . . . .
to 1 min to 2 min to 3 min to 5 min

Control (n=18) 2/8 (25 %) 2/8 (25 %) 3/8(37.5 %) 4/8 (50 %)
ECL, (n=38) 2/8 (25 %) 3/8(37.5 %) 3/8(37.5 %) 5/8 (62.5 %)
ECL, (n=8) 1/8 (12.5 %) 3/8 (37.5 %) 3/8(37.5 %) 4/8 (50 %)
Bilobil (n =8) 2/8 (25 %) 3/8(37.5 %) 4/8 (50 %) 4/8 (50 %)
Notes:

1) The numerator is the absolute number of animals fallen down from the rod; the denominator is the total number of animals in

the group;
2) * - significant differences with the control indicator (p<0.05);

3) ¥ — significant differences with the indicator of the reference drug (p<0.05);

4) n - the number of animals in the group.

the locomotor and orienting-exploratory activity,
as well as on the emotional state of the experimen-
tal animals.

The results of the study of the effect of ECL,,
ECL; and the reference drug Bilobil on the muscle
tone and the coordination of movements in the ro-
tating rod test are shown in Table 2.

The data obtained indicate that ECL,, ECL, and
Bilobil do not exert the muscle relaxant effect and
do not cause disturbance in the coordination of
movements of the experimental animals.

The next stage of our research was the study of
the physical endurance of mice in the forced swim
test under the effect of ECL,, ECL; and the reference
drug Bilobil (Tab. 3).

Table 3

The effect of ECLs and Bilobil
on the physical endurance of mice
in the forced swim test, M + m

Duration of swimming

Group of animals .
P to full exhaustion, sec

Control (n =8) 86.50+2.86

ECL, (n=38) 100.13+£3.16 *
ECL, (n=38) 101.25+4.34 *
Bilobil (n = 8) 92.75+1.46
Notes:

1) * — significant differences with the control indicator (p<0.05);
2) n — the number of animals in the group.
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Table 4
The indicators of depression behavior of mice in the tail suspension test, M + m
Indicator Control (n = 8) ECL, (n=38) ECL, (n=38) Bilobil (n =8)
The total immobility 113.8£5.49 79.38+4.74 **/* 91.75£5.34 */* 120.024.1
time, sec
The number of episodes 10.88+0.93 11.38+1.15 10.25+1.29 13.75+0.9
of passive hanging, sec
The average duration 10.81+0.73 7.38+0.69 **/* 9.53+0.79 * 12.35:40.88
of one hang, sec
The latent period 52.50+4.54 71.38+4.55 %/* 81.7546.03 */* 54.25+1.43
of the first hang-up, sec
Notes:
1) * - significant differences with the control indicator (p<0.05);
2) ** — significant differences with the control indicator (p<0.01);
3) # - significant differences with the reference drug (p<0.05);
4) n - the number of animals in the group.
Table 5

The effect of ECLs and Bilobil on the thiopental-induced anesthesia in mice, M + m

The number of animals

Group of animals with the lateral position

The latent period
of the lateral position, min

The lateral position
duration, min

Control (n = 8) 8 (100 %)

18.38+1.82 55.00+4.29

ECL, (n=38) 8 (100 %)

25.88+2.07 * 32.75+£4.14 **/*

ECL, (n=38) 5(62.5 %) **/*"/*

24.80+2.27 * 15.38+5.66 **/"/*

Bilobil (n =8) 8 (100 %)

20.87+1.43 58.25+3.21

Notes:
1) * significant differences with the control indicator (p<0.05);

2) ** — significant differences with the control indicator (p<0.01);
3) " - significant differences with ECL, indicator (p<0.05);

4) "* - significant differences with ECL, indicator (p<0.01);

5) # - significant differences with the reference drug (p<0.05);

6) n — the number of animals in the group.

Both ECLs increased the physical endurance
of mice in the forced swim test. Against the back-
ground of using ECL, and ECL; the duration of swim-
ming to full exhaustion increased by 15.8 % and
17 %, respectively, compared to the intact control
group (Tab. 3).

These data indicate the presence of a modera-
te actoprotective activity in the extracts studied.
At the same time, in this route of administration
the reference drug Bilobil did not show any acto-
protective activity.

The next stage of our experiments was to study
the effect of ECLs on depressive behavior of mice
in the tail suspension test (Tab. 4).

It was found that against the background of us-
ing ECL, and ECL; the total immobility time com-
pared to the intact control decreased by 1.43 and
1.24 times, respectively. The average duration of
one hang when using ECL, decreased significantly
by 1.46 times, and while using ECL; - by 1.13 times.
Compared to the reference drug the average dura-

tion of one hang when using ECL, significantly de-
creased by 1.7 times, and when using ECL; - by 1.3 ti-
mes, indicating the different composition of the drugs.
The number of episodes of passive hanging did not
change significantly.

The latent period of the first hanging on the
background of ECL, administration increased by
1.35 times, and with the introduction of ECL, - by
1.55 times (p<0.05). Therefore, the data obtained
are indicative of the presence of the antidepressant
effect of ECL, and ECL,. The similar changes were
observed in comparison with the reference drug.

The effect of extracts from Acorus calamus leaves
on the course of thiopental-induced anesthesia in
mice was also studied. The results of the experiments
indicate that both extracts from Acorus calamus leaves
have the stimulating effect on the CNS (Tab. 5).

Thus, under the effect of ECL, the latent period of
the lateral position compared to the control group de-
creased by 1.4 times; when using ECL; - by 1.34 times.
The duration of the lateral position under the effect
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of ECL, decreased by 1.7 times (p<0.01) compared
to the control group and by 3.6 times (p<0.01) un-
der the effect of ECL.. Compared to the reference drug
ECL, reduced the lateral position time by 1.7 times,
and ECL; - by 3.8 times (p<0.05).

Thus, ECL, exceeded the effect of ECL, by 2.1 times,
and the effect of the drug Bilobil by 3.8 times in re-
ducing the anesthetic effect.

The data obtained indicate a possible analep-
tic action of ECL;, which may be associated with
antagonistic effects with barbiturates. This issue
requires further in-depth research.

In our opinion, certain neurotropic properties
of extracts from Acorus calamus leaves are due to
their composition - the presence of flavonides (hy-
peroside, rutin, etc.), phenylpropanoids (ferulic and
rosemarinic acids) and other biologically active sub-
stances. According to many researchers, all these
substances have the antioxidant and cytoprotective
properties [16-18].

Thus, the data obtained indicate the necessity
for further in-depth studies of extracts from Acorus
calamus leaves to create effective drugs based on
them for the correction of the central nervous sys-
tem disorders.

References

CONCLUSIONS

1. The effects of the extract from Acorus cala-
mus leaves in the doses of 1 and 5 ml/kg on the be-
havioral reactions of mice in the open field test,
manifestations of depression in the tail suspension
test, the course of thiopental-induced anesthesia
and physical endurance in the forced swim test were
studied.

2. The extract from Acorus calamus leaves had
a dose-dependent effect on the locomotor, orient-
ing-exploratory activity, as well as the emotional
state of the experimental animals.

3. The extracts from Acorus calamus leaves in
the doses of 1 and 5 ml/kg demonstrated a moder-
ate actoprotective activity.

4. The extract from Acorus calamus leaves in
the dose of 5 ml/kg showed a moderate analeptic
effect.

5. The reference drug Bilobil in a single dose of
100 mg/kg did not show a significant effect on the be-
havioral responses, manifestations of depression, the
course of thiopental-induced anesthesia and phy-
sical endurance of mice.
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