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Experiments on outbred albino mice showed a signifi cant anxiolytic effect of aqueous tincture 
of the aerial part of Myosotis arvensis (L.) (Boraginaceae) in a single daily dose of 0.5 ml/kg. 
In a dose of 2 ml/kg, the tincture of M. arvensis aerial part exhibited an anxiolytic and anti-
depressant effect. In contrast to phenazepam, aqueous tincture of M. arvensis did not inhibit 
exploratory and motor activities.
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Drugs with psychotropic activity are widely used in 
clinical practice. This group includes antidepressants, 
anxiolytics, psychostimulants, adaptogens, etc. Their 
active components are in the overwhelming majority 
of cases chemically synthesized substances. This fact 
determines numerous contraindications of many an-
xio lytics and antidepressants, sometimes causing drug 
resistance after long-term treatment limiting their use 
[9]. Drugs with similar effects, but of plant origin, 
are a lesser challenge for the organism; they are safer 
and do not induce dependence. In addition, according 
to statistical data, up to 80% population of the planet 
prefer drugs of plant origin [11,12].

Many drugs of plant origin are characterized by 
a mild sedative effect [2,4,5,10]. Antidepressants of 
plant origin widely used in the EC countries and the 
USA contain St. John wort (Hypericum) extract [6-
8,11). According to traditional medicine, Myosotis ar-
vensis is also characterized by a mild sedative effect 
and by a positive effect on mood, which dictates the 

need of more detailed study of its characteristics and 
psychotropic effect.

We studied the anxiolytic and antidepressant ef-
fects of M. arvensis aerial part aqueous tincture.

MATERIALS AND METHODS

Aqueous tincture of M. arvensis (MA) aerial part 
(1:20 raw material:extract proportion was obtained 
by extraction in water bath for 1 h at 70oC. Dry aerial 
part (sprout tops and some leaves) served as the raw 
material.

Experiments were carried out on 120 outbred male 
mice (20-25 g). The animals were divided into groups 
(10 per group) for analysis of the results of behavioral 
tests: control group, groups of animals treated with 
MA tincture in doses of 0.5 ml/kg (MA0.5) and 2 ml/kg 
(MA2), and groups treated with reference drugs. These 
doses were based on doses of plants with anxiolytic 
and antidepressant effects used in popular medicine.

The reference drugs were phenazepam (benzodi-
azepine tranquilizer; 1 mg/kg) and ginseng tincture 
(psychostimulant of plant origin; 1 ml/kg). The studies 
were carried out during the morning hours (from 9.00). 
MA tincture and the reference drug were administered 

Bulletin of Experimental Biology and Medicine, Vol. 151, No. 5, September, 2011 PHARMACOLOGY AND TOXICOLOGY



605

intragastrically for 4 days and on day 5 one hour be-
fore the experiment. Controls received water.

The anxiolytic effects of the extracts were evalu-
ated in the elevated plus maze test and in Vogel con-
fl ict test. The maze had 4 perpendicular arms and a 
platform in the center. Two opposite arms were open 
and two others had walls on 3 sides (except the side 
facing the center) and a roof. The maze was fi xed on 
a special stand at a height of 1 m above the fl oor. The 
mouse was placed on the central platform, after which 
its excursions to closed arms (CA) and open arms 
(OA) of the maze, summary time spent in CA and OA 
were recorded over 5 min. The anxiolytic effect of the 
tincture or drug was evaluated by the number of visits 
to OA and the time spent there.

Vogel confl ict test implies confl ict of two motiva-
tions: conditioned refl ex (drinking) and instinctive re-
fl ex (avoidance of painful electrical shock). The drink-
ing refl ex was trained by leaving the animals without 
water for 2 days, after which they were put for 4 days 
into a plastic box for 20 min with a bowl of water in 
a niche in one of the walls. The mice received MA 
tincture and phenazepam from day 1 of training 1 h 
before training in the box. On the day of testing, the 
mice after MA dose were placed again into the box 
and a difference of potentials was created between the 
metal fl oor of the box and the electrode plunged in the 
bowl so that the animals felt a subthreshold electric 
shock of level when attempting to drink. The number 
of approaches and volume of water drunk were then 
recorded individually for each animal for 20 min. The 
anxiolytic activity was evaluated by the differences 
in the number of punished drinking episodes in the 
control and experimental groups.

The effects of the drug on “behavioral despair re-
action” were evaluated in by response to unavoidable 
stress situation. The animals were placed in cylinders 
with water, and their stunning (immobilization) in a 
characteristic posture, called “behavioral despair reac-
tion”, was observed. The duration of immobilization 
was recorded over the fi rst 6 min and during the sub-
sequent 10 min. It is assumed that the antidepressant 
effects of the drugs can be predicted on the basis of 

shorter immobilization during the fi rst 6 min, while 
changes in this parameter during the subsequent 10 
min refl ect psychostimulatory activity.

Changes in specifi c exploratory activity were eva-
luated in the open fi eld test by comparing the number of 
movements in the control and experimental groups [1].

The results were processed by paired comparison 
by the Mann—Whitney test. The differences were con-
sidered signifi cant at p<0.05.

RESULTS

M. arvensis tincture in a dose of 0.5 ml/kg prolonged 
the time spent by the animals in OA more than 2-fold 
in comparison with the control and with the reference 
drug and reduced the time spent in CA in comparison 
with the phenazepam group (Table 1). The number 
of ventures to the OA was maximum in MA0.5 group. 
A trend to prolongation of the time spent in OA and 
number of entries to OA were recorded in MA2 group. 
Hence, the data indicate a reduction of anxiety level 
in MA0.5 group.

A signifi cant increase in the number of punished 
water drinking episodes was observed in Vogel’s con-
fl ict situation test in both experimental groups (Table 
1). The number of punished water drinking episodes 
in MA0.5 group increased 3.3 times in comparison with 
the control group. In MA2 group, the number of pu-
nished drinking episodes increased 2.7 times compared 
to the control. By increase in the number of drinking 
episodes, both experimental groups exhibited the same 
level as animals receiving the reference drug (phe-
nazepam).

These results indicate a clear-cut anxiolytic ef-
fect of MA tincture in doses of 0.5 and 2 ml/kg; it is 
noteworthy that the effect was more pronounced in 
MA0.5 group.

In the behavioral despair test, all antidepressants 
stimulated motor activity during period 1 irrespec-
tive of the mechanism of action, thus reducing the 
duration of immobilization (Table 2). The duration of 
immobilization was 1.3 times shorter in MA0.5 group 
in comparison with the control. In MA2 group, the 

TABLE 1. Behavioral Parameters of Mice in Elevated Plus Maze and in Vogel Conflict Tests (M±m)

Test Parameter Control Phenazepam MA
0.5

MA
2

Elevated plus maze Number of ventures to OA 3.29±0.68 3.43±0.61 5.00±0.49 3.29±0.52

Time spent in OA, sec 20.29±5.20 25.29±4.06 52.71±7.63*+ 30.14±4.55

Vogel conflict test Drinking episodes 6.14±0.67 18.0±1.5* 20.0±3.6* 16.57±2.52*

Number of approaches 
to water bowl 10.57±1.21 15.86±0.86* 19.57±2.62* 18.71±1.69*

Note. p<0.05 compared to: *control, +phenazepam.
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duration of immobilization during the fi rst 6 min de-
creased by 1.4 times in comparison with the control 
group, remaining similar to that in animals receiving 
reference drug. A trend to reduction of immobilization 
time was observed in both experimental groups during 
the subsequent 10 min (Table 2).

Hence, MA tincture in a dose of 2 ml/kg exhibited 
a more pronounced antidepressant effect than 0.5 ml/
kg with negligible psychostimulation in this experi-
ment.

The open fi eld test showed signifi cant stimulation 
of the exploratory and total motor activity of animals 
receiving MA tincture in doses of 0.5 and 2 ml/kg and 
its inhibition in mice receiving phenazepam (Table 3). 
In addition, the total number of grooming acts (mani-
festation of displacement activity in animals and re-
fl ection of their mental strain) decreased in experimen-
tal groups. Reduction of the number of grooming acts 
can serve as an indirect indicator of anxiety reduction.

Hence, stimulation of exploratory and total motor 
activity in the open fi eld test was observed in animals 
treated with MA tincture, while phenazepam reduced 
signifi cantly this activity. In addition, a common trend 
to anxiety reduction was observed.

The study was carried out within the framework of 
Federal Target Program “Research and Scientifi c and 
Pedagogical Staff of Innovation Russia” for 2009-2013.
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TABLE 2. Behavioral Parameters of Mice in Porsolt Behavioral Despair Test (M±m)

Group

6 min 10 min

number of 
immobilization episodes

duration of i
immobilization, sec

number of 
immobilization episodes

duration of 
immobilization, sec

Control 5.00±0.52 230.60±16.86 7.50±0.97 453.30±27.08

MA
0.5

6.70±0.96 170.40±20.39* 8.30±0.75 397.40±37.19

MA
2

5.18±0.76 159.00±23.74* 7.73±1.01 388.55±41.98

Ginseng 4.70±0.72 157.80±26.51* 6.20±0.88 412.60±49.73

Note. *p<0.05 compared to the control.

TABLE 3. Behavioral Parameters of Mice in the Open Field Test, Sum of Minute 2 and Minute 3 (M±m)

Group

Motor activity
Exploratory 

activity
Mental status

Total motor 
activity

horizontal vertical hole reflex defecation grooming

Control 14.00±3.69 5.60±1.19 9.0±2.2 1.10±0.31 1.80±0.36 31.50±6.71

MA
0.5

24.6±1.9*+ 5.90±0.85+ 12.60±2.65+ 1.70±0.33 0.80±0.25* 45.60±4.38+

MA
2

20.10±2.97+ 4.80±1.35+ 12.90±2.68+ 0.80±0.29 1.00±0.54 39.60±5.74+

Phenazepam 9.50±4.71 1.00±0.56* 1.90±0.75* 1.40±0.34 0.80±0.36 14.60±6.13*

Note. p<0.05 compared to: *control, +phenazepam.
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