
10

Pharmaceutical Sciences

GABA  – gamma-aminobutyric acid; ITB  – isolated tissue bath; Collad.  – Louis Théodore Frederic 
Colladon, 1792–1862; DC. – Augustin Pyramus de Candolle, 1778–1841; G. Don – George Don, 1798–1856; 
Kunth – Carl Sigismund Kunth, 1788–1850; L. – Carl Linnaeus, 1707–1778; Pers. – Christiaan Hendrik Persoon, 
1761–1836; Roxb.  –William Roxburgh, 1751–1815; Willd.  – Carl Ludwig von Willdenow, 1765–1812; 
ВАS — biologically active substances.
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ABSTRACT. Cassia fistula L. is a Fabaceae representative that has long been used in traditional medi-
cine. The purpose of this study is to evaluate the effect of Cassia fistula L. herbal extracts in the form of 
solutions of a certain concentration on the smooth muscles of the intestine of the animal. The design of 
the experiment involved the identification of raw materials, their drying, grinding, extraction of soluble 
fractions, purification of aqueous, ethereal (diethyl ether) and ethanol extracts and their testing on the 
tissues of the ileum of the domestic chicken (Gallus gallus domesticus L.) extracted ex vivo. 

The ethereal, alcoholic and aqueous extracts of Cassia fistula L. fruits showed to exhibit high relaxation 
activity compared to the control relaxation stimulants, whereas the leaf extracts showed a more modest 
relaxing activity. A similar situation was observed in testing extracts of young shoots, with aqueous ex-
tracts showing even more modest results, while alcohol and ethanol extracts of young shoots performed 
better than the corresponding leaf extracts, and the most modest results in terms of a dose sufficient for 
a physiological response was demonstrated by root extracts.

The initial assessment of the activity of Cassia fistula L. extracts makes it possible to identify as the 
most promising for further chemical study the pools of substances concentrated in the ethanol fruits 
extract exhibiting the minimum effective dose, in the ether extracts of fruits and bark demonstrating 
the shortest reaction time, and in the aqueous extracts of young shoots and cortex showing the highest 
percentage increase in the activity compared to the control.
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extracts of the plant; ileum of domestic chicken; traditional medicine; chamber for isolated tissues
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INTRODUCTION
Cassia fistula L. is a dicotyledonous plant belonging to 

the Fabaceae family that [1], has long been used in tradi-
tional medicine [2–7]. This plant has been known for a long 
time, as a result of which many synonyms have accumulated 
in the botanical literature (Bactyrilobium fistula Willd., Cas-
sia bonplandiana DC., C. excelsa Kunth, C. fistuloides Collad., 
C. rhombifolia Roxb., Cathartocarpus excelsus G. Don, 
C. fistula Pers., C. fistuloides (Collad.) G. Don, C. rhombifolius, 
G. Don).

This species is native to India but is also cultivated in 
many tropical and subtropical countries. It grows under 
warm and dry climates, on well-drained soils, and distri-
buted throughout subtropical deciduous forests. The tree 
originates from India, but is distributed in many tropical and 
subtropical areas such as Andaman Islands, Angola, Anti-
gua Barbuda, Argentina, Australia, Bangladesh, Barbados, 
Belize, Bhutan, Brazil, Brunei, Cambodia, Cayman Islands, 
China, Colombia, Costa Rica, Cuba, Dominican Repub-
lic, East Timor, El Salvador, Ethiopia, Fiji, French Guiana, 
Grenada, Guadeloupe, Guatemala, Guyana, Haiti, Hawaii, India, 
Indonesia, Iran, Iraq, Java, Kalimantan, Kenya, Laccadive 
Islands, Laos, Lesser Sunda Island, Malawi, Malaysia, 
Malaysia, Maldives, Martinique, Mexico, Moluccas, Myanmar, 
Nepal, Nicaragua, Niue, Pakistan, Panama, Papua New 
Guinea, Peru, Philippines, Puerto Rico, Rodriguez, Ryukyu Is, 
Sev. Marianas, Seychelles, Singapore, South Africa, 
Sri Lanka, St. Lucia, St. Vincent, Sulawesi, Sumatra, 
Suriname, Taiwan, Tanzania, Thailand, Tonga, Uganda, Unit-
ed States, Venezuela, Vietnam, Zimbabwe [8].

Cassia fistula L. is a medium-sized tree up to 15 m high, 
without thorns; its crown is sparse and small; leaves are 
alternate, paired pinnate, 15–40 cm long, with an axis of 
10–30 cm, without glandules, with a bare petiole up to 10 
cm long. The color of the leaves is dark-green with a shiny 
upper side and an opaque matte lower side. Flowering goes 
from spring to summer. Flowers with yellow petals, linear 
or caudate bracts, drooping, 3 to 5 cm in diameter with thin 
pedicels 6 cm long; form hanging axillary not very branched 
clusters from 20 to 40 cm long; each bunch bears from 15 to 
60 flowers. The fruit is a cylindrical bean, hanging and hair-
less, 20–60 cm long and 2 cm wide, rounded at the ends, 
dark brown or black when ripe. Fruit ripening is slow, from 
December to March. Each legume may contain no less than 
40 and no more than 100 seeds. Seeds are obovate or el-
lipsoidal, 7 to 10 mm long, 6 to 7 mm wide, smooth, reddish-
brown, surrounded by sweetish mucus of dark color and 
dense consistency [9,10].

Medicinal products from flowers, fruits and seeds of 
this plant have a pronounced antifungal, antioxidant, anti-
microbial, anti-inflammatory, antitumor, hepatoprotective, 
and hypoglycemic effect [11, 12]. Medicinal raw materials of 
Cassia fistula L. are used in traditional medicine for tumors 
of the intestines, endocrine system, throat, liver, burns, 
constipation, convulsions, diarrhea, dysuria, epilepsy, lep-
rosy, skin and venereal diseases [13–15].

The purpose of the present study is to evaluate an ef-
fect of Cassia fistula L. raw material extracts in the form of 
solutions of a certain concentration on chicken ileum tissue 
in order to identify their physiological activity.

An experiment design meant identification of the plant 
raw material, its drying, grinding, extraction of soluble frac-
tions, purification of aqueous, ethereal and ethanol extracts 
and their testing on the tissues of the ileum of domestic 
chicken extracted ex vivo.

Further, the reaction of the experimental tissue to the 
effect of extracts and control relaxation stimulants was de-
termined.

For the present research, the material of Gallus gallus L. 
(Indian chicken, banking chicken, or domestic chicken, 
hereinafter referred to as “Gallus gallus domesticus L.”) was 
selected.

Experimental studies were performed on animals pre-
approved by the Institutional Animal Ethics Committee 
(Ref: SGRS/IAEC/05-2017-2018).

In the course of the study, we obtained qualitative and 
quantitative results on the contraction of smooth muscles 
in the tissues of the ileum of the chicken, which allowed us 
to evaluate the effect of exposure to aqueous extracts of 
Cassia fistula L. materials and determine the prognosis of 
the pharmacological profile of the drug.

MATERIAL AND METHODS
Plant raw material
Plant raw material of Cassia fistula L. was collected in 

several districts of the Pune district (Tamini, Mulshi, Can-
tonment Board, Pashan, Chandani, Chowk, Tamini Ghat) in 
different seasons of the year. Identification was carried out 
at the Botany Department of the Agarkar Research Insti-
tute (ARI), Pune. Various parts of the plant were collected 
in separate plastic bags. The collection was carried out as 
follows: the bark was cut with a knife and a mallet; leaves 
of all sizes were separated from the stem; fruits were col-
lected fully ripe and intact.

Drying of plant raw material
Drying of plant raw material was carried out first in 

a natural way in the air in the shade, and then in the sun. 
After this primary treatment, drying was carried out using an 
infrared lamp continuously for 7–8 days. The completely 
dried samples were then ground into powder using a mixer 
or a mortar and pestle.

Grinding of plant raw material
The particle size of the dried leaves was reduced first 

by manual grinding and then placed in a mortar and pestle 
to grind into a fine powder. The fruits were immediately 
crushed in a mortar. Before grinding into a fine powder, 
the seeds present in the fruits were separated (because no 
seed extracts were used in the experiment). The bark par-
ticle size was reduced with mortar and pestle. Dried young 
shoots were first crushed with a mortar and pestle, and 
then using a mixer.

The crushed powder of different parts of plants was 
packaged for storage in separate plastic containers with 
markings containing data on the place of collection and 
drying temperature.

Weighing samples for extraction
The extraction was carried out in flasks containing 

250 ml of the extracting agent. The weight of crushed leaves 
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was 15 g, fruits – 50 g, bark – 40 g, young shoots – 
27 g. Weights of the above samples were subsequently used 
for extraction.

Extraction
The extraction was performed using a Soxhlet ex tractor 

using various solvents (diethyl ether, ethanol and water) 
which were collected in a 250 ml beaker [16, 17].

Separation and purification
Ethanol, water, and diethyl ether extracts obtained 

from samples of various parts of Cassia fistula L. were 
purified by evaporating the solvents to dryness for 
40–45 min on a water bath at the temperature of 100 °C to 
obtain purified powders. [17].

Experiments in the isolated tissue bath (ITB)
An ex vivo isolated preparation of chicken ileum has 

been used for a long time in India for testing biologically 
active substances. Its advantage is the absence of damage 
to the life of experimental animals [18]. This method reveals 
the responses provided by many different receptors to the 
effects of various extracts.

Tissue and organs placed in the ITB were oxygenated 
with carbogen and stored in Ringer’s solution with lac-
tic acid. The studied extracts and control specimens were 
injected directly into the chamber at a temperature of 37 °C. 

The contact time was maintained in accordance with the 
standard protocols. A five-minute time cycle was observed, 
i.e. 30 s baseline recording, 90 s contact (drug response) 
and subsequent 3 washes at 1 min intervals [19, 20].

ITB was equipped with its own sensor and precise po-
sitioning device for quick adjustment and measurement 
based on an analog-to-digital converter. Extraction of sig-
nals and recording of input data were carried out in real 
time. The obtained data were processed and analyzed. 
When analyzing the results, the dynamics of the indicators 
of the contractile activity of the intestinal segments was 
evaluated in comparison with the background values.

Based on the tissue responses to the extracts impact, 
the dose-response curves were built, which made it pos-
sible to primarily estimate the activity of the extracts and 
determine its pharmacological profile.

RESULTS AND DISCUSSION
Chicken ileum tissue was used to study neuromuscular 

(smooth muscle) stimulation by Cassia fistula L. extracts. 
Solutions of various extracts (volume 250 ml) and control 
relax-stimulators of neuromuscular contacts (caffeine, di-
azepam) were introduced into the ITB, and the increment 
in the length of the intestinal segment placed in the ITB was 
measured during induced relaxation of smooth muscles.

Neuromuscular tissue responses varied depending on 
the drug dose (Table 1) and exposure time (Fig. 1). At the 

Table 1. 
Administered doses of Cassia fistula L. extracts and control neuromuscular stimulators associated with physiological response

Табл. 1.
Введенные дозы экстрактов Cassia fistula L. и контрольных стимуляторов нервно-мышечных контактов, сопряженные 

с физиологическим ответом

Extracts origin

Substances, ml

Control
Ether extract Ethanol extract Aqueous extract

Caffeine Diazepam

Fruits 167 88 141 28 160
160 78 145 30 155
155 75 142 25 165
170 90 140 30 161
171 85 142 31 162
155 85 142 28 160

Leaves 167 88 59 115 232
160 78 60 117 225
155 75 61 115 230
170 90 58 113 225
171 85 59 116 230
155 85 59 115 228

Young shoots 167 88 90 71 330
160 78 102 65 300
155 75 100 62 332
170 90 92 68 328
171 85 94 63 327
155 85 98 70 325

Roots 167 88 81 254 315
160 98 82 260 318
155 75 80 277 320
170 90 79 264 329
171 85 77 270 324
155 85 76 268 326
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same time, extracts of raw materials obtained from various 
parts of the plant also demonstrated different biological 
activity. Ether, ethanol and aqueous extracts of the fruits 
showed a generally high relaxing activity in comparison 
with control relaxation stimulants – their dose sufficient 
for a physiological response varied from 28 ml (ethanol ex-
tract) to 165 ml (aqueous extract), while the minimum for 
a physiological response dose of caffeine was 155 ml, and 
diazepam – 75 ml. Leaves extracts exhibited a more modest 
relaxing activity compared to control stimulants (the effec-
tive dose range was 58–232 ml), and aqueous extracts were 
already inferior in activity to control stimulants (the dose 
varied from 225 to 232 ml). A similar situation was observed 
during testing of extracts of young shoots, with aqueous 
extracts showing even more modest results (effective 
dose ranged from 325–330 ml), while alcohol and ethanol 
extracts of young shoots performed better than the corre-
sponding leaf extracts and limits. The effective dose varia-
tions are limited here to 62–102 ml. The most modest results 
in terms of a dose sufficient for a physiological response 
were demonstrated by root extracts: the effective dose 
of aqueous extracts varied within 315–329 ml, ethanol – 
254–277 ml, and ethereal – 76–82 ml. The ethanol extract 
of Cassia fistula L. fruits (25–31 ml) showed the best result in 
relation to the effective dose.

The reaction of the experimental tissue to the action of 
extracts and control relaxation stimulants did not manifest 
itself immediately, but after a certain time (Fig. 1), usually 
within 1–4 hours. At the same time, the best results (i.e., 
the shortest reaction time) were again shown by the ether 
extracts of fruit and bark, under the influence of which a 
physiological response was obtained in less than 1 hour.

The ethanol extracts from fruit, leaves, shoots, and bark, 
although they had a lower effective dose (Table 1), showed 
rather significant exposure time, exceeding that demon-
strated by the control drugs – caffeine and diazepam.

Perhaps, even more significant than effective dose and 
exposure time is the strength of the physiological response. 
The Figure 2 shows the protocol of the experiment, which 
makes it possible to evaluate the magnitude of elongation 
of the intestinal segment in response to the influence of 
both control relax stimulants and the tested extracts of Cas-
sia fistula L.

The most significant responses, i. e. an increase in length 
by 20 mm, was recorded when the tissue was exposed to an 
aqueous fruit extract. The ether and ethanol extracts of the 
leaves, the ether extract of the fruits, the ether and ethanol 
extracts of the shoots also had a high activity.

In Table 2, the results of the study of the dose-effect re-
lationship are presented for each type of extract in order of 
increasing force of the reaction of the experimental tissue. 
This allows us to identify the most promising extracts for 
further study: aqueous, ethanol and ether extracts of fruits 
and alcoholic and ether extracts of leaves.

One more parameter should be considered, namely the 
increase in the biological activity of extracts in comparison 
with the control (solvent without a pool of extracted sub-
stances). It allows one to evaluate the immobilizing ability 
of a pool of metabolites with any given solvent and should 
also be taken into account when selecting the most promis-
ing compositions for in-depth biochemical and biomedical 
research. These data are presented in Table 3 and Figure 3.

By this parameter, it is possible to distinguish aqueous 
extracts of young shoots and bark, which indirectly may 
indicate a noticeable content of hydrophilic glucans in this 
raw material as well as an ethanol extract of young shoots.

The control substance diazepam (7-chloro-1,3-dihyd ro-1-
methyl-5-phenyl-2H-1,4-benzodiazepin-2-one) was selected 
by us as a muscle relaxant and GABA receptor agonist 
that promotes myocytes relaxation and brake signaling in 
autonomic nervous system. Caffeine (1,3,7-trimethyl-1H-
purine-2,6(3H,7H)-dione), acting on the calcium channels 

Fig. 1. Physiological response time corresponding to the optimal value of the effective dose of extracts
Рис. 1. Время физиологического ответа, соответствующее оптимальному значению эффективной дозы экстрактов
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of myocytes and endotheliocytes, also promotes muscle re-
laxation.

In our experiments, a pronounced muscle relaxant ef-
fect, and in some cases exceeding that of diazepam and caf-
feine, was found in extracts of Cassia fistula L. Until the ex-
tracted substances are fractionated and identified, we can 
limit ourselves to the following assumption.

It is known that extracts of Cassia fistula L. have 
a prominent proapoptotic activity towards malignant epi-
thelia (cancer) rather than nervous or muscular tissues, 
and it has been experimentally shown that apoptosis trig-

gered by these extracts proceeds along a mitochondria-
dependent pathway [21, 22]. This suggests that the main 
targets of bioactive substances pools extracted from Cas-
sia fistula L. can be growth factor receptors associated 
with cell survival reactions rater than receptors associated 
with the maintenance of the membrane potential. Many 
ramified glucans with their plastic structure often act as 
growth factor receptor antagonists, making them insen-
sitive to paracrine signaling. To verify this assumption, 
a proper chemical study of the extracts of Cassia fistula L. 
is necessary.

Fig. 2. Dependence of amplitude of muscle relaxation (mm) on the dose of control preparations and extracts of Cassia fistula L. (mg), 
namely, aqueous (abbreviation A in the legend), ethanol (EN) and ether (E) ones of various parts of the plant, namely, fruits (abbrevia-
tion F in the legend), leaves (L), shoots (S), bark (B): 1 – EL; 2 – EL; 3 – AL; 4 – ENL; 5 – ENL; 6 – EF; 7 – EF; 8 – ENF; 9 – ENF; 10 – AF; 11 – AF; 
12 – ES; 13 – ES; 14 – ENS; 15 – ENS; 16 – AS; 17 – AS; 18 – EB; 19 – EB; 20 – AB; 21 – AB; 22 – ENB; 23 – ENB
Рис. 2. Зависимость величины мышечного расслабления (мм) от дозы контрольных препаратов и экстрактов Cassia fistula L. (mg) 
– водного (аббревиатура A в легенде), этанолового (EN) и эфирного (E) различных частей растения – плодов (аббревиатура F 
в легенде), листьев (L), побегов (S), коры (B): 1 – EL; 2 – EL; 3 – AL; 4 – ENL; 5 – ENL; 6 – EF; 7 – EF; 8 – ENF; 9 – ENF; 10 – AF; 11 – AF; 
12 – ES; 13 – ES; 14 – ENS; 15 – ENS; 16 – AS; 17 – AS; 18 – EB; 19 – EB; 20 – AB; 21 – AB; 22 – ENB; 23 – ENB

Table 2. 
Extracts of Cassia fistula L., grouped in order of increasing strength 

of the physiological response
Табл. 2.

Экстракты Cassia fistula L., сгруппированные в порядке возра-
стания силы физиологического ответа

Extract Drug dose Elongation at relaxation (mm)

Bark (ethanol) 0.1 mg 8
Bark (aqueous) 0.1 mg 9
Bark (aqueous) 0.2 mg 10
Bark (ethanol) 0.2 mg 10
Bark (ether) 0.1 mg 12
Bark (ether) 0.2 mg 12
Leaves (ether) 0.1 mg 15
Leaves (aqueous) 0.1 mg 15
Shoots (ethanol) 0.2 mg 15
Shoots (aqueous) 0.1 mg 15
Shoots (aqueous) 0.2 mg 16
Shoots (ether) 0.2 mg 17
Shoots (ethanol) 0.1 mg 17
Fruits (ethanol) 0.1 mg 17
Fruits (aqueous) 0.1 mg 17
Shoots (ether) 0.1 mg 17
Shoots (ethanol) 0.1 mg 17
Fruits (ether) 0.1 mg 18
Fruits (ether) 0.2 mg 18
Shoots (ether) 0.2 mg 18
Leaves (ether) 0.2 mg 19
Leaves (ethanol) 0.2 mg 19
Fruits (aqueous) 0.2 mg 20

Table 3. 
Comparative activity of Cassia fistula L. extracts (% increase in ac-

ti vity compared to control)
Табл. 3.

Сравнительная активность экстрактов Cassia fistula L. (% прира-
щения активности в сравнении с контролем)

Extracts %

Fruits (aqueous) 10

Leaves (aqueous) 15

Shoots (ethanol) 17

Bark (aqueous) 21

Shoots (aqueous) 21

Fig. 3. Graph of the activity of extracts of Cassia fistula L. (% in-
crease in activity compared to the control)
Рис. 3. График активности экстрактов Cassia fistula L. (% прира-
щения активности в сравнении с контролем)
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The primary estimation of the activity of Cassia fistula L. 
extracts carried out here allows us to single out as the most 
promising for further study 1) ethanol extract of fruits, 
showing the minimum effective dose, 2) ether extracts of 
fruits and bark, showing the shortest reaction time, and 3) 
aqueous extracts of young shoots and cortex showing the 
highest percentage increase in activity in comparison with 
the control.

CONCLUSIONS
1. The dicotyledonous plant Cassia fistula L., widely used 

in traditional medicine, has recently attracted the attention 
of pharmacologists, and in the present work, in the course 
of experiments on muscle tissue, a primary assessment of 
aqueous, ethanol and ether extracts of this plant was car-
ried out.

2. The ether, ethanol and aqueous extracts of Cassia 
fistula L. fruits showed generally high relaxation activity in 
comparison with the control relaxation stimulants, leaves 
extracts showed more modest relaxation activity, a similar 
situation was observed during testing extracts of young 
shoots, and aqueous extracts showed even more mod-
est results, while the ether and ethanol extracts of young 
shoots performed better than the corresponding leaves 
extracts, and the root extracts showed the most modest 
results in terms of a dose sufficient for a physiological re-
sponse.

3. The shortest time preceding the physiological re-
sponse of the experimental tissue was shown by ether ex-
tracts of fruits and bark, under the influence of which the 
physiological response was obtained in less than 1 hour; 
ethanol extracts of fruits, leaves, shoots and bark show a 
rather significant exposure time, exceeding that demon-
strated by the control drugs caffeine and diazepam.

4. The highest percentage increase in the activity com-
pared to the control was given by the aqueous extracts of 
young shoots and bark, which indirectly may indicate a no-
ticeable content of hydrophilic glucans in this raw material, 
and also by the ethanol extract of young shoots.

5. The primary estimation of the activity of Cassia fistula L. 
extracts allows us to identify as the most promising for fur-
ther chemical study the pools of substances concentrated in 
the ethanol extract of fruits, which exhibits the minimum ef-
fective dose, in ether extracts of fruits and bark, which dem-
onstrate the shortest reaction time, and in aqueous extracts 
of young shoots and bark, demonstrating the highest per-
centage increase in activity in comparison with the control.

6. The mechanism of action of Cassia fistula L. extracts 
will become clear after metabolomic profiling of the cor-
responding raw material, but taking into account the al-
ready discovered proapoptotic and antiproliferative activ-
ity of Сassia extracts, the active BAS of this plant should be 
considered as nonspecific muscle relaxants aimed at the 
growth and survival receptors rather than at the receptors 
of inhibitory mediators and membrane depolarization. A 
sufficient fraction of biologically active substances of Cassia 
fistula L. is likely to be composed of hydrophilic glucans and 
heteroglycans.
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Оценка влияния экстрактов Cassia fistula L. 
на интенсивность мышечных сокращений 

с использованием ex vivo модели
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АННОТАЦИЯ. Кассия дудчатая (Cassia fistula L.) – растение из семейства бобовых (Fabaceae), издавна 
использующееся в традиционной медицине. Целью настоящего исследования является оценка воз-
действия экстрактов растительного сырья Cassia fistula L. в виде специальных химических растворов 
определенной концентрации на гладкую мускулатуру кишечника животного.

Дизайн эксперимента предполагал идентификацию растительного сырья, его сушку, измельчение, 
экстрагирование растворимых фракций, очистку водного, эфирного и этанолового экстрактов и их 
испытание на тканях подвздошной кишки курицы домашней, извлеченных ex vivo.

Далее определялась реакция экспериментальной ткани на воздействие экстрактов и контрольных 
релакс-стимуляторов.

Для исследований отбирался материал кур вида Gallus gallus L. (Gallus gallus domesticus L.) (курица 
индийская, или банкивская, или домашняя). 

Было показано, что эфирный, этаноловый и водный экстракты плодов Cassia fistula L. проявляли в це-
лом высокую релаксирующую активность в сравнении с контрольными релакс-стимуляторами, экстрак-
ты листьев проявляли более скромную релаксирующую активность, подобная ситуация наблюдалась 
в  ходе тестирования экстрактов молодых побегов, причем водные экстракты показали еще более 
скромные результаты, в то время как спиртовой и этаноловый экстракты молодых побегов проявили 
себя лучше, чем соответствующие экстракты листьев, а наиболее скромные результаты с точки зрения 
дозы, достаточной для физиологического ответа, продемонстрировали экстракты корней.

Проведенная первичная оценка активности экстрактов Cassia fistula L. позволяет выделить в качестве 
наиболее перспективных для дальнейшего химического изучения пулы веществ, концентрирующихся 
в этаноловом экстракте плодов, проявляющем минимальную эффективную дозу, в эфирных экстрактах 
плодов и коры, демонстрирующих наименьшее время реакции и в водных экстрактах молодых побегов 
и коры, демонстрирующих наивысший процент приращения активности в сравнении с контролем.

В ходе исследования мы получили качественные и количественные результаты по сокращению 
гладкой мускулатуры в тканях подвздошной кишки курицы, что позволило нам оценить эффект воз-
действия водных экстрактов материалов Cassia fistula L. и определить прогноз фармакологического 
профиля лекарственного средства.

КЛЮЧЕВЫЕ СЛОВА: кассия дудчатая (Cassia fistula L.); биологически активные вещества; лекарствен-
ные средства; растительное сырье; водные экстракты растения; подвздошная кишка курицы домашней; 
традиционная медицина; камера для изолированных тканей
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