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THE STUDY OF ACUTE, SUBACUTE TOXICITY AND CUMULATIVE PROPERTIES
OF BIDENS FRONDOSA L., HARVESTED IN UZBEKISTAN

Actuality. In the modern world, herbal medicines are used for the prevention and treatment of various diseases, along with a wide
range of synthetic medicines. Currently, high quality standards are applied to all stages of the creation of pharmacological products,
from research and development to implementation and production. Special attention is paid to ensuring the reliability of preclinical
trials and ensuring the safety of new drugs.

Bidens tripartita L. is a popular medicinal plant included in the State Register of Medicines of the Republic of Uzbekistan.
However, due to the reduction of the natural habitats of the plant, the processing enterprises of the Republic began to experience
a significant need for raw materials of this species, which is not yet cultivated in Uzbekistan. Due to the decrease in the area of
growth, traditionally used in medical practice of the species of Bidens tripartita L., it was advisable to conduct a comprehensive
pharmacognostic study of the Bidens frondosa L. species endemic to the Republic of Uzbekistan, which has significant reserves of
medicinal plant raw materials.

The aim. The objective of the research was to conducting pharmacological studies of acute and subacute toxicity and cumulative
properties of Bidens frondosa L., harvested in Uzbekistan.

Material and methods. The experiment was carried out according to the recommendations for conducting preclinical studies of
medicines. Acute toxicity was studied in white mongrel mice, with a single injection of the test sample with the determination of LD,
and toxicity class. Experiments to study subacute (subchronic) toxicity were carried out on 80 rats (40 males and 40 females) of the
same age and body weight 170-200 g. The animals were kept in vivarium conditions with a standard diet (free access to water and
feed), temperature and light conditions. All manipulations with animals were performed at the same time of day in the morning, taking
into account the chronobiological dependence of most physiological processes in the body. The registration of biochemical blood
parameters was carried out using standard reagent kits on a HumaLuzerPrimus 602828 biochemical analyzer, Germany.

An experiment to study the cumulative properties of the medicinal plant Bidens frondosa L., was carried out according to the
method of Lim R. et al. on 10 white mice weighing 20-22 g.

Research results. As a result of the study of acute toxicity, it was found that the herb of the Bidens frondosa L., does not cause
violations of the functional state of the main organs and systems of the body, and also does not have a general toxic effect at the studied
doses and routes of administration. The data obtained from the study of subacute toxicity showed that after stopping the administration
of herbal infusion of the Bidens frondosa L., death of rats was not observed in any of the groups. The observed changes in the clinical
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manifestations and behavioral reactions of mice during the experiment were reversible, and the animals were physiologically fully
restored. No animal deaths were observed during the experiment.

Conclusion. According to the classification of toxicity of substances, aboveground part of Bidens frondosa L., refers to practically
non-toxic. In the study of subacute toxicity, the medicinal plant Bidens frondosa L., does not cause violations of the functional state of
the main organs and systems of the body. It does not have a general toxic effect at the studied doses and routes of administration. The
medicinal plant Bidens frondosa L., does not have cumulative properties.

Key words: Bidens frondosa L., aboveground part (herb), infusion, acute and subacute toxicity, cumulative properties.

Pa’no AB/IY/IVIA€BA

acnipanm xapeopu papmarxoenosii, Tawkenmevkuil papmayesmuunuil incmumym, eyn. Aiibexa, 45, m. Tawxenm,
Pecnybnixa Yz6exucman, 100015 (ranoabdullaeval 990@gmail.com)

ORCID: 0000-0002-9286-5970

SCOPUS: 59721059500

Hooipa ®DAPMAHOBA

00KMOp XIMIUHUX Hayk, npogecop, 3asioysauxa xagpeopu papmaroenosii, Tawxenmcvkull papmayesmuurull
incmumym, gyn. Aubeka, 45, m. Tawxenm, Pecnyonixa Y30exucman, 100015 (farmanovan70@mail.ru)

ORCID: 0000-0002-0250-3379

SCOPUS: 57214590095

Bixmopia KHCJIH9EHKO

00KMop hapmayesmuuHux HAYK, npopecop, 3a8idysauxa kagheopu papmarxoernosii ma wympuyionoeii, Hayionanoruii
dapmayeemuynuil yHisepcumem, 8yi. Barenmuniscoka, 4, m. Xapxkis, Yxpaina, 61168 (cncveSS@gmail.com)
ORCID: 0000-0002-0851-209X

SCOPUS: 43061253900

Onena IOCUIIEHKO

doxkmop pinocoii, nposionuii paxiseyv Hayrxoso-memoouunoi nabopamopii 3 numanv dapmayesmuunol
oceimu, Hayionanvuuii papmayesmuunuti yunisepcumem, eyi. I. Ckosopoou, 53, Xapxis, Yxpaina, 61002
(josya2005@gmail.com)

ORCID: 0000-0003-1613-2828

SCOPUS: 57214692875

Biomiorpagiunmii onuc crarri: AOnynnaeBa P., ®apmanoBa H., Kucouuenko B., locunenko O. (2025).
JlocmipkeHHs TOCTPOi, MiArocTpoi TOKCHYHOCTI Ta KyMYJISITUBHUX BiiacTiBocTelt Bidens frondosa L., BupomeHoi
B Y30ekucrani. @imomepania. Yaconuc, 4, 180—-189, doi:

JOCJIIKEHHS rOCTPOI, MIITOCTPOI TOKCUYHOCTI TA KYMVYJASATUBHUX
BJACTUBOCTEWM BIDENS FRONDOSA L., BUPOIIEHOI B Y3BEKUCTAHI

Axmyanvuicme. Y cyuacnomy ceimi pociuHHi TiKu GUKOPUCTIOBYIOMbCS 071 NPOGIIAKMUKY MA TIKYEAHHS PI3HUX 3AX80PHO6AHD,
nopsio i3 WUPOKUM CHeKMpPOM CUHMemuyHUX 1ikie. Hamenep 6ucoki cmandapmu skocmi 3aCmoco8ylomsbCsi Ha 6CiX emanax cmeopens
Gapmaronociunux npodykmis, 8i0 00ciioAcens i po3pobox 0o enposadicernts ma eupobnuymea. Ocobnusa yeaza npuoinsiemscs 3a6e3-
NneueH 0 HAOIlIHOCMI QOKAIHIYHUX UNPOOYEAHb MA 2APAHMYEAHHIO Oe3neKuU HOGUX IKIG.

Bidens tripartita L. — nonyaapua aikapcoka pociuna, 8karouera 00 JlepocadHoeo peecmpy aikapcokux 3acobie Pecnyoniku Y3bekuc-
man. OOHax yepe3 cKopoueHHsi RPUPOOHUX apeaiie pocauru nepepobni nionpuememea Pecny6uiku nouanu eiouyeamu sHauny nompeoy
6 CUPOBUHI Yb02O 6UDY, SIKA He KYIbmugyemucs 6 Yz0exucmani. Yepes smenutenuss niowi spocmanns eudy Bidens tripartita L. 6yno
00YiNbHO NpogecmuU KOMNIEKCHe (PapmMakoeHOCuyHe 00cnioxcenHs eudy Bidens frondosa L., enoemiunozo ona Pecnyoniku Y30exuc-
Man, Wo mMae 3Ha4Hy cuposunmy 6asy.

Mema 00criorscenHs — eugueHHs: 20CMPOI, NI020CMPOT MOKCUYHOCIE MA KyMYIsmusHux eracmusocmeti Bidens frondosa L., eupo-
wenoi 6 Ysoexucmarni.

Mamepian i memoou. Excnepumenm nposoouscst 610n08I0HO 00 PeKOMEHOAYN 000 NPOBEOeHHS OOKIHIUHUX OOCTIONCEHb MIKAPCOKUX
3acobie. [ ocmpy mokcuynicmy 6UEYATU HA OIIUX MULUAX WIAXOM 0OHOPA306020 660€HHs DOCTIONCY6AH020 3pAsKa i3 susHauernam LD, ma
Kaacy moxcuynocmi. Excnepumenmu 3 suguenns niococmpoi (nioxponiunoi) moxcuunocmi nposoounu Ha 80 wypax (40 camyis i 40 camox)
00no2o 6ixy u macu mina 170-200 2. Teapun ympumyeanu 6 ymosax 6ieapiio 3i CIaHoapmHum payioHom (8LIbHULL ocmyn 00 600U U KOpMY),
MEMNEPamypHUMU ma Ceimio8UMU YMOGAMU. YCi MAHINYIAYIL 13 MEAPUHAMU NPOBOOUTUCS 8 MOU CAMULL YaC — YPAHYIL, 3 YPAXYEAHHIM XPO-
Hobion02iuHOl 3anexcHocmi Oitbuiocmi izionoeiunux npoyecie 6 opeawizmi. Peecmpayia OioximiuHux nOKasHUKI6 Kposi nposoounacs 3a
00noMo2010 cmanoapmuux Habopie peazenmis Ha Gioximiunomy ananizamopi “HumaLuzerPrimus 602828 (Himewuuna). Excnepumenm i3
BUBUEHHSI KYMYISIMUSHUX enacmusocmeti mpasu Bidens frondosa L. npoéoouscs memooom Lim R. et al. na 10 6inux muwax eazoro 20-22 2.
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Pezynomamu oocniodcennsn. Y pezynomami 0ocniodicents 20cmpoi moxcuunocmi 6yno ecmanosneno, wo mpasa Bidens frondosa L.
He CnpUYUHAE NOpyuleHb QYHKYIOHANbHO20 CIMAHY OCHOBHUX OP2ANi6 i cUCeM OpeanizMy, a MAaKodIC He MA€ 3a2aibH020 MOKCUYHO20
BNAUBY 34 OOCNIONCYBAHUX 003 [ WIAXI6 YeeOeHHs. [lani, ompumani 6 pe3yibmami 00CIiOHCeHHS NI020CMPOol MOKCUYHOCTI, ROKA3AU,
wo nicis npununents gedenns nacmoio mpaegu Bidens frondosa L. cmepmb wypis ne cnocmepicanacs 6 arcoouiti i3 epyn. Cnocmepe-
JHCYBAHT SMIHU Y KIIHIYHUX NPOABAX | NOBEOTHKOBUX peaKyiax wjypie nio yac excnepumenmy 6yau 060pomuumu, i meapuHu noSHicmio
sioHosunUCA pizionoziuno. I1i0 uac ekchepumenmy He 6y10 3aQikcosano cmepmei Meapun.

Bucnoeok. 3a knacughixayicio moxcuunocmi pewosun mpaea Bidens frondosa L. nanexcums 0o npaxmuuno nemoxcuunux. ¥ ooci-
Oorcenni niococmpoi moxcuunocmi Bidens frondosa L. e cnpuuunse nopyuienv (YHKYIOHATbHO20 CMAHY OCHOBHUX OpP2aHis i cuc-
mem opeanizmy. Bona ne mae 3a2anbno2o mokcuuHo20 6Nau8y 3a 00CIIONCY8aHUXx 003 | wiasxie yeedenns. Jlikapcvka pociuna Bidens

frondosa L. ne mae Kymynamugnux 61acmugocmeil.

Knrwuoei cnosa: Bidens frondosa L., mpasa, nacmiiu, cocmpa ma nioeocmpa mokCudHicms, KyMYIAMUGHI 61aCMU80CHi.

Introduction. Actuality. In the modern world, herbal
medicines are used for the prevention and treatment of
various diseases, along with a wide range of synthetic
medicines. In recent decades, there has been an increase
in their use not only in the countries of Central Asia,
where they have traditionally been used for many cen-
turies, but also in Europe, the United States and other
countries of the world community. The popularity of
herbal medicines is primarily explained by their relative
safety compared to drugs of synthetic or biotechnologi-
cal origin, however, despite the apparent harmlessness
of the use of medicinal plants and their preparations,
the assessment of their effectiveness and safety is quite
relevant (General Guidelines for Methodologies, 2000;
Directive, 2004; Fan, 2012).

Currently, high quality standards are applied to all
stages of the creation of pharmacological products, from
research and development to implementation and pro-
duction. Special attention is paid to ensuring the reli-
ability of preclinical trials and ensuring the safety of
new drugs. Most of the side effects of medicines can
be prevented by taking into account the data obtained
from various experiments, including laboratory tests.
In addition, animal experiments play an important role
in ensuring the safety of clinical trials and subsequent
medical use of new drugs (Bush, 2007; Brendler, 2009;
Claeson, 2014).

Until the middle of the 80s of the last centuries, the
herb of the Beggarticks (Bidens tripartipa L.) was the
only representative of the genus Bidens L. in the flora of
Uzbekistan. Data from recent floral studies have shown
that Bidens frondosa L., considered an invasive species
in many regions of Eastern Uzbekistan, is actively set-
tling in the vicinity of the city of Tashkent and other
adjacent habitats Europe, Russia and Central Asia.
Observations have shown that the natural populations of
the Bidens tripartipa L. have been preserved only in the
remote mountainous regions of the Western Tien Shan
and Pamir-Alai (Abdullaeva, 2025; Shawon, 2025).

Bidens tripartita L. is a popular medicinal plant
included in the State Register of Medicines of the
Republic of Uzbekistan (The State Register, 2025).
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However, due to the reduction of the natural habitats
of the plant, the processing enterprises of the Republic
began to experience a significant need for raw materials
of'this species, which is not yet cultivated in Uzbekistan.

Due to the decrease in the area of growth, tradition-
ally used in medical practice of the species of Bidens
tripartita L., it was advisable to conduct a comprehen-
sive pharmacognostic study of the Bidens frondosa L.
species endemic to the Republic of Uzbekistan, which
has significant reserves of medicinal plant raw materials.
The identification of the plant according to the herbar-
ium sample was carried out by I. I. Maltsev — candidate
of biological sciences, senior researcher at the Labora-
tory of “Plant Resources” of the Institute of Botany of
the Academy of Sciences of the Republic of Uzbekistan.

Bidens frondosa L. — an alien species of a Bidens
that originated in North America, and is now widespread
throughout Europe and Central Asia. According to folk
medicine, Bidens frondosa L., has anti-inflammatory
properties and is widely used in the treatment of various
diseases (Abdullaeva, 2025; Shawon, 2025). It became
obvious that in order to conduct effective and safe phy-
topharmacotherapy, it is necessary to have information
not only about the effectiveness of the drug, but also
about the possible adverse effects of this therapy. This,
in turn, dictates the need for a more in-depth study of not
only the pharmacological activity, but also the safety of
herbal medicines at the stage of their preclinical study.
It has been shown that Bidens frondosa L. contains phe-
nolic compounds, including flavonoids, polysaccharides,
essential oils, as well as biologically active compounds
of other classes in minor amounts. In preclinical stud-
ies, the pharmacological activity of aqueous, alcoholic,
methanol extracts, their subfractions, as well as individ-
ual components of Bidens frondosa L. is shown (Heng,
2017; Abdullaeva, 2025; Shawon, 2025).

When studying the chemical composition of Bidens
frondosa raw materials, the correspondence of active
substances such as polysaccharides, phenolic com-
pounds (chalcones, aurones) with the chemical compo-
sition of Bidens tripartita herb was established, which
corresponds to Pharmacopoeia article No 42 UZ-0349
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Herba Bidentis. Numerical indicators of raw materials
and the content of polysaccharides in Bidens frondosa L.,
were carried out according to Pharmacopoeia article 42
Uz-0349 at the “Scientific Center for Standardization of
Medicines” LLC at the Tashkent Pharmaceutical Insti-
tute.

Due to the lack of information on acute and suba-
cute toxicity, as well as cumulative properties of the
aboveground part of the Bidens frondosa L., flooded in
Uzbekistan, this study of the object remains relevant.

The aim of the study. The objective of the research
was to conducting pharmacological studies of acute and
subacute toxicity and cumulative properties of Bidens
frondosa L., harvested in Uzbekistan.

Materials and research methods. The object
of research was collected in the budding and flowe-
ring phase (late august and early September 2023), the
aboveground part (herb), annual herbaceous plants of
Bidens frondosa L., in places of its natural growth — on
the territory of the Kibrai district of the Tashkent region.

All research work with laboratory animals is car-
ried out in accordance with generally accepted ethical
standards for the treatment of animals, based on standard
operating procedures adopted by the research organiza-
tion, which comply with the rules adopted by the Euro-
pean Convention for the Protection of Vertebrate Ani-
mals Used for Research and Other Scientific Purposes
(European Convention for the Protection of Vertebrate
Animals Used for Experimental and other Scientific Pur-
poses (ETS 123) (European Convention, 1986).

The acute toxicity of the test agent was studied by
the generally accepted method described in the litera-
ture, a single injection of drugs with the determination
of LD, and toxicity class (Dunnick, 2012; Guideline on
the assessment, 2017; Brondani, 2017; Huang, 2020).

For the experiment, white mongrel mice of males and
females in the amount of 36 heads, body weight 19-21 g,
quarantined for 14 days were used.

For the research of acute toxicity and determination
of LD, an aqueous infusion was obtained by maceration
with a concentration of 7,5% were prepared from the
compared preparations at a rate of 3 g of raw materials
per 40 ml of purified water in order to conduct the study
with considering the coefficient of water absorption.
Since Bidens frondosa herb and Bidens tripartita herb
have a similar chemical composition of biologically
active substances, the aqueous extract of Bidens fron-
dosa herb can serve as an analog to the aqueous extract
of Bidens tripartita herb.

An experiment to study the acute toxicity of the com-
pared drugs was carried out in two series. In the first
series of the experiment, white mice were intragastri-

®ditotepanis. Yaconuc

cally injected with an aqueous infusion of the Bidens
frondosa L., as follows:

Group 1 (6 mice) — per os at a dose of 1 500 mg/kg
(0,4 ml);

Group 2 (6 mice) — per os at a dose of 2 250 mg/kg
(0,6 ml);

Group 3 (6 mice) — per os at a dose of 3 000 mg/kg
(0,8 ml).

In the second series of the experiment, an aqueous
infusion of “Herbae Bidentis”, produced by “ZAMONA
RANO” LLC (Uzbekistan) was intragastrically admin-
istered as follows:

Group 1 (6 mice) — per os at a dose of 1 500 mg/kg
(0,4 ml);

Group 2 (6 mice) — per os at a dose of 2 250 mg/kg
(0,6 ml);

Group 3 (6 mice) — per os at a dose of 3 000 mg/kg
(0,8 ml).

Experiments to study the subacute (subchronic) toxicity
of the studied medicinal plant herb of Bidens frondosa L.,
were carried out on 80 (40 males and 40 females) rats of
the same age and body weight 170-200 g. The experi-
ment was carried out according to the recommendations
for conducting preclinical studies of medicines (Guide-
line on the assessment, 2017; Brondani, 2017; Huang,
2020). The animals were kept in a vivarium with a stand-
ard diet, temperature and light conditions, with free access
to water and feed. All manipulations with animals were
performed at the same time of day in the morning, tak-
ing into account the chronobiological dependence of most
physiological processes in the body.

For the experiment, the rats were divided into
4 groups of 10 males and 10 females for each test dose
and control dose. The choice of doses was determined by
the requirements of methodological recommendations
and literature data (Guideline on the assessment, 2017).
The investigational medicinal raw material of Bidens
frondosa L., in doses of 100 mg/kg (conditional thera-
peutic), 500 mg/kg (maximum daily) and 2 500 mg/kg
(maximum), was administered daily intragastrically in
the form of an aqueous infusion (1:20) using a metal
probe. The calculation of doses was carried out taking
into account the content of active substances. The total
follow-up period was 28 days. For 28 days, 20% aque-
ous infusion Bidens frondosa L., was administered intra-
gastrically to experimental animals daily, and then the
condition of the animals was monitored.

The toxic effect of the herb was judged by its general
condition — survival, appearance (daily examination —
the condition of the coat and skin, mucous membranes),
behavior (daily), body weight change (1 time per week),
food and water consumption (weekly), hematologi-
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cal and biochemical blood parameters, macroscopic
detectable changes in internal organs and their mass
coefficients. To analyze hematological and biochemical
parameters, biological material (blood) was collected
according to standard methods in the morning after
14-15 hours of fasting (Ifeoma, 2013; Guideline on the
assessment, 2017). The study of peripheral blood param-
eters was carried out before the start of the experiment,
on the 14th and 28th days. The registration of biochemi-
cal blood parameters was carried out using standard rea-
gent kits on a biochemical analyzer “HumaluzerPrimus
602828” (Germany). The content of leukocytes, eryth-
rocytes, platelets, hemoglobin level, hematocrit and
leukocyte formula (percentage of lymphocytes, mono-
cytes, eosinophils and granulocytes) were determined
in the blood. The following parameters were measured
in blood serum: total protein, albumin, urea, creatinine,
glucose, triglycerides (TG), alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline
phosphatase, and calcium (Ca*"). After the completion
of the study (day 28), all surviving animals, including
controls, were humanely euthanized and then underwent
necropsy. During the necropsy, the lungs, heart, liver,
kidneys, spleen, adrenal glands, and thymus were col-
lected. The masses of these internal organs were meas-
ured using analytical scales (Ifeoma, 2013).

An experiment to study the cumulative properties
of the medicinal plant herb of the Bidens frondosa L.,
was carried out according to the method of Lim R. et al.
on 10 white mice weighing 20-22 g. White mice were
intragastrically injected with 1% aqueous infusion of the
Bidens frondosa L., 0,08 ml was taken for the minimum
dose. Then, every next 4 days, the administered doses
were increased 1,5 times from the previous daily doses.
The records were kept on the basis of the general clinical
and physiological condition of the mice.

Research results and their discussion. When stud-
ying the acute toxicity of the aqueous infusion of the
Bidens frondosa L., the following data were obtained:

Group 1 (dose 1 500 mg/kg): after administration of
the infusion during the day, the mice remained active,

there were no visible changes in behavior and functional
state. The condition of the coat and skin was normal
without changes, food and water were not refused, and
the death of mice was not observed. On the second day
and in the subsequent period of observation, there were
no pathological changes in the behavior and physiolog-
ical parameters of the mice. The consumption of water
and feed is normal, there was no lag in growth and devel-
opment. There were no deaths of mice within 14 days.

Group 2 (dose 2 250 mg/kg): after administration of
the infusion during the day, the mice were active, there
were no visible changes in behavior and functional sta-
tus. The condition of the coat and skin was normal with-
out changes, food and water were not refused, and the
death of mice was not observed. On the second day and
in the subsequent period of observation, there were no
pathological changes in the behavior and physiological
parameters of the mice. The consumption of water and
feed is normal, there was no lag in growth and develop-
ment. There were no deaths of mice within 14 days.

Group 3 (dose 3 000 mg/kg): after administration,
short-term lethargy and inactivity were observed in
mice, which passed after 30—40 minutes. After 1 hour,
the mice returned to their previous state, their behavior
was active, and their physical indicators did not deviate
from the norm (table 1).

On the second day and during the entire observation
period for 14 days, no changes were observed in the
behavior and other physical parameters of the mice, the
mice willingly consumed food and water, reactions to
light and sound stimuli remained normal, hair and skin
were clean, urination and fecal excretion were normal,
the weight and height of the mice did not lag behind in
development. No deaths of mice were observed.

Similar data were obtained in the study of acute tox-
icity of the infusion of “Herba Bidentis”, produced by
“ZAMONA RANO” LLC, Uzbekistan.

The LD, studied of the infusion of Bidens frondosa L.,
was a dose of >1 500 mg/kg. The LD, of the infusion
of “Herba Bidentis”, produced by “ZAMONA RANO”
LLC, Uzbekistan, was a dose of >1 500 mg/kg.

Table 1

Determination of acute toxicity (LD, ) of the studied infusion of the Bidens frondosa L.
and “Herba Bidentis”, produced by “ZAMONA RANO” LLC

Infusion of the Bidens frondosa L. “Herba Bidentis”, produced by “ZAMONA RANO” LLC
e doses the way the number doses the way the number
groups mg/kg ml | of introduction | of dead mice mg/kg ml of introduction of dead mice
1 1500 0,4 per os 0/6 1500 0,4 per os 0/6
2 2250 0,6 per os 0/6 2250 0,6 per os 0/6
3 3000 0,8 per os 0/6 3000 0,8 per os 0/6
LD, >3 000 mg/kg >3 000 mg/kg
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According to the classification of toxicity of sub-
stances, the compared drugs are low-toxic (Ifeoma,
2013; Guideline on the assessment, 2017).

In the study of the subacute toxicity of the studied
herb of the Bidens frondosa L., after discontinuation of
its administration, the death of rats was not observed
in any of the groups. The dynamics of changes in body
weight, both males and females, was generally positive,
the rate of body weight gain did not differ significantly
from the control group (P > 0,05) (table 2). There were
no significant changes in the amount of feed and water
consumed compared to control animals.

The results of peripheral blood studies showed that
on the 14th day and on the 28th day after daily intra-
gastric administration of the introductory infusion of

the herb of Bidens frondosa L. in doses of 100 mg/kg;
500 mg/kg and 2 500 mg/kg, there were significant
changes in the erythrocyte and leukocyte formulas, as
well as in the number of platelets compared to it was not
observed with the control (table 3).

The study of the main biochemical parameters of
blood serum on the 14th day and on the 28th day after
daily intragastric administration of the introductory infu-
sion of the Bidens frondosa L., in doses of 100 mg/kg;
500 mg/kg and 2 500 mg/kg did not reveal significant
changes compared with the data of the control group
(table 4).

When studying the effect of an aqueous infusion of
the studied herb of the Bidens frondosa L. at doses of
100 mg/kg; 500 mg/kg and 2 500 mg/kg on diuresis and

Table 2

The change in body weight of white rats with repeated administration of the introductory infusion
of the Bidens frondosa L., g (M£m)

Infusion of the Bidens frondosa L.
T f the st trol
erms of the study Contro 100 mg/kg 500 mg/kg 2500 mg/kg
Before the experience 182,4+4.2 183,3+3,7 183,6+3,4 184+3,5
14 days 190,5+5,2 191,2+4,2 1932442 194,5+4.2
28 days 200,8+4,6 200,5+5,6 202,5+3,7 203,243,8
Table 3

Biochemical parameters of the blood serum of white rats with repeated administration
of the Bidens frondosa L. (M+m)

Terms of the study | Control | 100 mg/kg | 500 mg/kg | 2 500 mg/kg
White blood cells, 10°/1 (WBC)
14 days 7,0+0,2 6,2+0,3 6,3+0,2 6,4+0,2
28 days 7,2+0,2 6,3+0,2 6,2+0,3 6,5+0,2
Lymphocytes, % (Lym)

14 days 68,5+4,2 67,5+3,2 66,4+4,6 66,5+4,2

28 days 70,3+3,8 66,243 .4 65,2+3,5 66,4+3.8
Monocytes, % (Mon)

14 days 2,2+0,1 2,0+0,1 1,9+0,1 2,0£0,1

28 days 2,0+0,2 2,0+0,1 1,940,1 2,0+0,1
Eosinophils, % (Eos)

14 days 1,55+0,2 1,51+0,2 1,5+0,1 1,5+0,1

28 days 1,52+0,2 1,5+0,1 1,48+0,1 1,47+0,2

Basophils, % (Bas)
14 days 0 0 0 0
28 days 0 0 0 0
Erythrocytes, 10-'%/1 (RBC)
14 days 7,0+0,2 7.2+0,2 7.3+0,2 7.3+0,1
28 days 7,2+0,2 7,3+0,2 7,3+0,3 7,5+0,2
Hemoglobin, g/l (HGB)

14 days 135,7+4,3 140,5+3,5 141,5+3,2 140,4+3,4

28 days 134,5+4,5 142,2+3,5 145+3,0 145,743,2
Platelets, 10°/1 (PLT)

14 days 640+4,5 645,3+4,5 645+5,5 642+4,2

28 days 642+3,2 644+5.3 645,2+4,2 646,2+4,6
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creatinine clearance after 14 and 28 days, no significant
changes were observed relative to the control (table 5).

After the end of the experiment, the condition of the
rats: rats of correct physique, satisfactory nutrition, nasal
and ear secretions were not detected. The coat is shiny,
there are no foci of baldness, the teeth are preserved.
The visible mucous membranes are pale in color, shiny.
The genitals of males are developed correctly; there is
no deformity or swelling of the limbs.

The animals were euthanized and autopsied. There
were no macroscopically distinguishable signs of pathol-
ogy of internal organs. The thoracic and abdominal cav-
ities did not contain effusion. The correct position of the
internal organs of the thoracic and abdominal cavities.

The parietal and visceral leaves of the pleura and perito-
neum are thin, shiny, smooth. The submandibular lymph
nodes and salivary glands are oval in shape, pale yellow
or pinkish in color, with a smooth surface, a thin capsule,
not soldered together and the underlying tissues. When
cutting, the cut surface is uniformly colored. The thyroid
gland is reddish in color, of the usual size and shape, and
of a moderately dense consistency. The thymus is trian-
gular in shape, whitish in color, moderately dense in con-
sistency, and of normal size. The intima of the aorta is
smooth, shiny, whitish in color. The diameter of the aorta
has not been changed. The leaves of the pericardium are
thin, transparent, smooth. The size and shape of the heart
are ordinary. The right and left ventricles contain a small

Table 4
Biochemical parameters of the blood serum of white rats with repeated administration
of the Bidens frondosa L. (M+m)
Terms of the study | Control | 100 mg/kg | 500 mg/kg | 2 500 mg/kg
Total protein, g/l
14 days 82,0£3,5 78,5+4,5 78,5£3,5 80,5+3,2
28 days 82,3432 80,0+3,7 77,8+4,0 78,6+4,2
Urea, mmol/I
14 days 5,540,3 5,34+0,3 5,2+0,4 5,0+0,2
28 days 5,4+03 52403 5,103 5,1+0,2
Creatinine, mmol/l
14 days 22402 2,0+0,2 2,0£0,1 1,9+0,1
28 days 22402 2,1£0,1 2,1£0,1 2,0+0,1
Glucose, mmol/l
14 days 4,5+0,2 4,0+0,2 4,040,2 4,1+0,2
28 days 4,6+0,3 4,1£0,2 4,0£0,2 42+0,2
Total cholesterol, mmol/l
14 days 2,3+0,2 22402 2,040, 1 2,0+0,1
28 days 2.3+0,2 22402 2,1+0,1 2,0+0,1
AlAt, Units/l
14 days 136,7+3,7 135,544,5 133,543,5 136,5+3,5
28 days 135,5£3,5 134,2+3.2 135,4+3.3 135,54£3,5
AsAt, Units/I
14 days 400+4,5 395,2+5.5 393,2+5,2 395,5+4,5
28 days 397,7£5,5 393,3+4.4 390,8+4,8 394,6+4,6
Alkaline phosphatase, E/I
14 days 155,744,5 152,243, 150,2+4.2 151,5%5,2
28ys 155,5+3.3 151+4,1 149,2+4.8 152,6+4.6
Table 5

Urine test results following repeated administration of Bidens frondosa L. to white rats (M+m)

Terms of the study Control | 100 mg/kg | 500 mg/kg | 2 500 mg/kg
Diuresis for 18h, ml
14 days 2,3+0,4 2,5+0,5 2,4+0,3 2,3+0,2
28 days 2,5+0,2 2,6+0,3 2,3+0,3 2,2+0,2
Creatinine clearance, ml/min
14 days 0,27+0,01 0,25+0,01 0,27+0,01 0,28+0,01
28 days 0,28+0,01 0,25+0,01 0,28+0,1 0,26+0,01
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amount of dark liquid blood. The valves of the heart are
thin, shiny, smooth. The heart muscle on the incision is
uniform cherry-brownish in color, moderately dense. The
lumen of the trachea and large bronchi is not changed, the
mucous membrane is shiny, smooth, pale in color. Light
airy, without seals to the touch, pale pink in color. There
are areas of fullness. The mucous membrane of the eso-
phagus is shiny, smooth, pale in color. The stomach is of
an ordinary size and shape, filled with food contents. The
mucous membranes of the stomach did not differ from the
gastric membrane of the control groups of animals and
were folded, pink, shiny. The local irritant effect of the
medicinal herb of the Bidens frondosa L., on the gastric
mucosa has not been revealed.

The mucous membrane of the small intestine is pale
pink, shiny, smooth. The mucous membrane of the colon
is grayish in color, shiny, smooth. The shape and size
of the liver do not represent any changes. The surface
of the liver is smooth, of a uniform dark red color, the
capsule is thin and transparent. The liver tissue on the
incision is full-blooded, moderately dense. The pancreas
is flat, pale pink in color, lobed, and moderately dense
in consistency. The spleen is of the usual shape, dark
cherry color, moderately dense consistency. The surface
of the organ is smooth, the capsule is thin. On the inci-
sion, small grayish follicles are visible on the dark red
background of the spleen. The size and shape of the kid-
neys have not been changed. The surface of the kidneys
is brownish in color, smooth, the capsule is thin, trans-
parent, easily removable. The cortical and cerebral mat-

ter are clearly distinguishable on the organ section. The
adrenal glands are rounded, pale yellow in color, with
a smooth surface, moderately dense. The dark colored
brain matter is clearly visible on the incision. The blad-
der is filled with clear urine. The mucous membrane of
the bladder is smooth, shiny, pale in color.

The membranes of the brain are thin and transparent.
The brain substance is of normal density, the surface of the
brain is smooth. Gray and white matter are clearly visible
on the frontal sections of the brain. The ventricles of the
brain are of normal size, there is no expansion. Ovaries (in
females) are oval, dense, cluster-shaped, gray-pink in color,
compact. The testicles (males) are whitish in color, of nor-
mal size. The uterus (in females) is two-divided, the surface
is smooth, dense, and the color is yellowish — pink. A cav-
ity without contents. Measurement of the mass of internal
organs after completion of the experiment showed that with
repeated intragastric administration of an aqueous infusion
ofthe herb of the Bidens frondosa L.—at doses of 100 mg/kg;
500 mg/kg and 2 500 mg/kg, the mass of internal organs
had no significant changes relative to the control. Data on
the determination of mass coefficients of internal organs are
presented in table 6.

The study scheme, as well as the data obtained dur-
ing the study of the cumulative properties of the studied
herbs of the Bidens frondosa L. are presented in table 7.

During the entire period of administration of an aque-
ous infusion of herbs of the Bidens frondosa L., mice
showed no signs of clinical changes, such as cyanosis of
the muzzle, ears, tail and limbs. In the first eight days,

Table 6
Mass coefficients of organs with repeated administration of the herb of the Bidens frondosa L. to white rats,
mg (M=m)
Terms of the study | Control | 100 mg/kg | 500 mg/kg | 2 500 mg/kg
Heart
28 days | 3,3+0,02 | 3,2+0,02 | 3,1+0,05 | 3,0+0,05
Thymus
28 days | 1,2+0,05 | 1,3+0,05 | 1,28+0,05 | 1,25+0,03
Liver
28 days | 30,5+1,0 | 31,1404 | 29,8+0,6 | 31,5+0,7
The spleen
28 days | 4,3+0,2 | 4,7+0,2 | 4,8+0,2 | 4,5+0,3
Bud
28 days | 7,0£0,2 | 7,3+0,2 | 7,240,2 | 7,0+0,2
The brain
28 days | 7,8+0,4 | 8,0£0,3 | 7,9+£0,2 | 8,0+£0,2
Testis
28 days | 6,6=0,2 | 6,7+0,2 | 7,0£0,1 | 6,8+0,2
The ovary
28 days | 0,5£0,02 | 0,52+0,01 | 0,5+0,01 | 0,5+0,02
Stomach
28 days | 5,8+0,1 | 6,040,2 | 6,0+0,1 | 6,1=0,1
®dirotepanis. Yaconuc Ne 4, 2025 187 ==




Bionoria. Papmauin

Table 7
The cumulative properties of the herbs of the Bidens firondosa L.
.. . Duration of observation, day
The dose of administration 1 58 912 1316 1720 2124
Daily administered dose for 4 days 0,08 0,12 0,18 0,27 0,4 0,6
Total dose, ml 0,32 0,48 0,72 1,08 1,6 2.4
Total dose, ml 0,32 0,8 1,52 2,6 42 6,6
Number of fallen heads — — — — — —

clinically observed decreased activity, clustering of all
mice for 20-30 minutes. After 45-60 minutes, all the
mice became active and freely consumed food and water.

Most of the mice had loose stools. The fur of the ani-
mals remained smooth and shiny, some animals showed
lethargy and low activity, refusal of water and feed.
However, after 12 hours, the animals returned to normal
again. The same pattern was observed on the 24th day
of administration of the compared drugs. The observed
changes in the clinical manifestations and behavioral
reactions of mice during the experiment were reversible,
and the animals were physiologically fully restored. No
animal deaths were observed during the experiment. In
this regard, due to the low toxicity of the aqueous infu-
sion of the herbs of the Bidens frondosa L., the cumula-
tion coefficient could not be determined.

Conclusions. Thus, the results obtained show that
the studied medicinal raw material of the Bidens fron-
dosa L., as well as the comparison drug “Herba Biden-
tis”, produced by “ZAMONA RANO” LLC, was low-
toxic. Also, the data obtained on the study of subchronic
toxicity showed that the studied of herbs of the Bidens
frondosa L., developed at the Tashkent Pharmaceutical
Institute with repeated intragastric administration for
28 days at a therapeutic dose, at a maximum daily dose
and 10 times higher than the therapeutic dose, does not
cause violations of the functional state of the main organs
and body systems. It does not have a general toxic effect
at the studied doses and routes of administration, and
also does not have cumulative properties. The results of
the study allow us to recommend the drug for clinical
study.
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