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Abstract. Antibiotics of the B-lactam series, in particular amoxicillin and its derivatives, are widely used
in veterinary medicine for the treatment of infectious diseases. Preclinical toxicological evaluation of
new dosage forms is necessary to confirm their safety.

The aim of the article was to experimentally determine the acute toxicity of the veterinary drug
“Amoxidev 60” (based on amoxicillin trihydrate) in laboratory mice and to assign it to the appropriate
toxicity class according to modern criteria.

The study was conducted on 48 female non-linear white mice aged 3—4 months and weighing 21-22 g,
which were kept in standard vivarium conditions. The drug was administered intragastrically in doses
of 2000—-12000 mg/kg. The animals were observed for 14 days, after which a pathological analysis was
performed. Toxicometric indicators (LD;y, LD;4, LDsy, LDgy, LDgy, LD,y) were determined by the probit
analysis method.

It was established that the median lethal dose (LDs,) of the drug was 9183,07+887,66 mg/kg body
weight. “Amoxidev 60” is classified as toxicity class V (practically non-toxic substances) and hazard
class IV (low-hazard substances). At a dosage of 2000-6000 mg/kg, clinical manifestations of
intoxication and cases of death of mice were not detected. Higher doses (8000—-12000 mg/kg) caused
dose-dependent signs of poisoning and lethal consequences.

Therefore, the drug “Amoxidev 60” has a wide range of safe doses and can be considered safe for
therapeutic use in veterinary medicine. The results obtained are the basis for further pharmacological
and clinical studies.

Keywords: amoxicillin trihydrate; “Amoxidev 60”; acute toxicity; laboratory mice; LDs,; toxicological
assessment; veterinary medicine; preclinical studies

Antibacterial drugs of the B-lactam series, in particular amoxicillin and its derivatives, are widely
used in veterinary medicine for the treatment of infectious diseases of various animal species (Hahne,
2023; Turner, 2022; Caneschi, 2023). Due to its high effectiveness against gram-positive and gram-
negative microorganisms, amoxicillin remains one of the basic drugs in the treatment regimens of
respiratory and digestive tract diseases in pigs and poultry (Ledesma, 2018; Fadel, 2022; Kostyshyn,
2022; Masliuk, 2025). However, when creating new dosage forms or improving existing ones, it is
mandatory to conduct preclinical studies to confirm their safety (Sachuk, 2025; Katsaraba, 2025). One
of the key areas of such research is the assessment of acute toxicity in laboratory animals (Kondratiuk,
2024; Sachuk, 2023; Hunchak, 2020). The study of toxicological characteristics is necessary to
determine the range of safe doses, predict possible risks and establish the toxicity class of the drug.
Thus, toxicological assessment plays a fundamental role in ensuring the proper quality and safety of
veterinary drugs. Significant attention in global veterinary toxicology is paid to the development of
standardized methods that allow obtaining reliable and reproducible results (Jacobs, 2024). In
accordance with the requirements of European directives and domestic regulatory documents, acute
toxicity studies are conducted on laboratory mice, as a universal and highly sensitive model for
assessing the effects of drugs on the body. This approach provides the ability to detect clinical
manifestations of intoxication, lethal doses and calculate the median lethal dose (LDs) (Finch, 2023;
Kojima, 2023). The data obtained are important for determining the hazard class of the substance and
forming recommendations for its use in practice. In addition, the results of the studies become the basis
for further pharmacological and clinical trials. This allows combining experimental results with the
practical needs of veterinary medicine.

The study of the toxicity of the drug “Amoxidev 60, created on the basis of amoxicillin trihydrate,
has both scientific and practical significance. The drug is intended for the treatment of infectious
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diseases of pigs caused by microorganisms sensitive to amoxicillin, and therefore requires careful
confirmation of its safety. The use of laboratory mice in toxicological experiments allows you to
determine the clinical manifestations of poisoning, characteristic pathological changes and critical
dosage levels. Calculation of toxicometric parameters, in particular LDs,, allows to attribute the drug to
the appropriate toxicity and hazard class. This is important not only for substantiating the possibility of
its use, but also for predicting the potential impact on the environment. As a result, the results obtained
will contribute to ensuring the effectiveness and safety of “Amoxidev 60” in veterinary practice.

The aim of the study was to experimentally determine the acute toxicity of the drug “Amoxidev
60” in laboratory mice, assess its safety during intragastric administration, and assign the drug to the
appropriate toxicity class according to modern toxicological criteria.

Materials and methods of research. Preclinical study of a medicinal product based on
amoxicillin trinydrate — an antibacterial veterinary drug for systemic use — was conducted on the basis
of the laboratory for quality control, safety and registration of veterinary medicinal products and feed
additives of LLC «DEVIE». 1 g of the drug contains the active substance: amoxicillin — 500 mg (in terms
of amoxicillin trihydrate — 573 mq). Excipient: citric acid anhydrous. The drug is used to treat pigs with
diseases of the digestive tract and respiratory organs caused by microorganisms sensitive to
amoxicillin.

Pharmacological tests were carried out in accordance with officially approved methodological
approaches, with strict adherence to international standards and ethical principles, which made it
possible to obtain results that are characterized by a high degree of reliability, reproducibility and
scientific validity (Honcharuk, 1995; Datsenko, 2001; Kotsiumbas, 2006).

The experiment was conducted on 48 female non-linear white mice (3-4) months old and weighing
(21-22) g. Laboratory animals were kept in standard cages (8 units), measuring 40x60 cm, which
provided sufficient space for free movement. For special conditions, two cages measuring 20x40 cm
with a limited area were also used. The vivarium is equipped with an isolated room for conducting
different stages of experiments and is equipped with a monitoring system that allows you to track the
health of animals in a constant control mode (Voroniak, 2023).

Complete mixed feed for rodents was used for feeding mice. Animals had free access to water
and food.

Before the start of the studies, each animal was weighed, and a solution was prepared from the
drug in distilled water. The doses of the drug “Amoxidev 60” administered were calculated individually,
according to the weight of each mouse. At the same time, the volume of the drug suspension
administered intragastrically did not exceed 1,0 cm?3. The determination of the dose range for the main
experiment was carried out in a preliminary experiment.

For this purpose, in the preliminary experiment, a control and three experimental groups of 4
animals each (n=4) were formed according to the principle of analogues. The drug “Amoxidev 60” in
the form of a solution was administered in doses of 2000,0; 7000,0 and 12000,0 mg/kg of body weight,
by absolute weight of the drug, once orally using an esophageal-gastric tube. Animals of the control
group were administered distilled water.

The clinical condition of the experimental animals was observed for 14 days, noting the
appearance and development of clinical signs of poisoning, the time of death or recovery to
physiological norm. During the clinical examination of the mice, attention was paid to behavior, reaction
to external stimuli, the presence of appetite, skin condition, color of mucous membranes, frequency of
breathing and defecation, changes in color and consistency of feces, etc.

After the death of the animals, a pathological autopsy was performed. To establish pathological
changes, a macroscopic method of research was used (Sentyurin et al., 2005). The pathological
autopsy was performed according to the following scheme:

— at the first stage, an external examination was performed, noting the condition of the fur coat
and mucous membranes;

— on the second — an autopsy and examination of body cavities and internal organs, such as the
pharynx, trachea, larynx, heart, lungs, liver, spleen, kidneys, stomach, intestines were performed,
noting changes in color, consistency, pattern and shape of the organs.

Based on the results of death, the LD1g, LD1s, LDso, LDsg4, LDgo, LD10o and the LDso error were
calculated using the probit analysis method modified by V. B. Prozorovsky.

The studies were conducted in the vivarium of DEVIE LLC. The room has a total area of 50 m?
and is intended for keeping a limited number of laboratory animals for scientific purposes under the
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constant supervision of the company's specialists. Feeding was carried out in accordance with the
species, physiological state and needs of the animals, observing the principles of a balanced diet. The
composition of the granulated feed included optimal amounts of proteins, fats, carbohydrates, vitamins
and minerals. The storage conditions of the feed ensured their safety and excluded the possibility of
spoilage.

Manipulations on rats were carried out in accordance with existing regulatory documents
(European convention for the protection of vertebrate animals used for experimental and other scientific
purposes, 1986; Stattia 26 Zakonu Ukrainy No. 5456-VI, 2012; Council Directive 86/609/EEC, 1986),
which regulate the organization of work with the use of experimental animals and compliance with the
principles of the «European Convention for the Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes» (EC, 1986).

The results obtained were processed by methods of variational statistics, using the StatPlus
7.6.5.0 program package. The data were presented as mean values with standard deviation at a
confidence level of 95%.

Results. After taking into account the results of the previous experiment, 6 experimental groups
were formed in the main experiment, the mice of which were administered the drug “Amoxidev 60” in
the form of a solution in doses (by absolute mass of the drug) — 2000,0; 4000,0; 6000,0; 8000,0; 10000,0
and 12000,0 mg/kg of body weight, as well as a control group, the animals of which were administered
distilled water in a volume of 0,2 cm?®, according to a similar regulation. There were 6 animals in each
group (n=6).

In the previous experiment, the mice were administered the drug “Amoxidev 60” in doses of
2000.0; 7000,0 and 12000,0 mg/kg of body weight. Clinical observations showed that intragastric
administration of the drug to mice of the | experimental group (2000,0 mg/kg body weight) did not cause
a picture of acute poisoning: the mice were mobile, responded well to external stimuli, actively
consumed food and water. No deaths of mice in this group were observed during the 14-day observation
period (Table 1).

Table 1

Dynamics of mouse mortality in a preliminary experiment to determine the acute toxicity

of the “Amoxidev 60” preparation (n=16)

The time of death of Mice groups and doses, mg/kg body weight |
mice, Control Experiment

through | (2000,0) | 11 (7000,0) | 111 (12000,0)
1-7 hours - - - 4
8 hours-1 day - - 1 -
2-3 days - - - -
4 — 14 days - - - —
Total deaths - - 2 4

In mice of the Il experimental group (7000,0 mg/kg body weight) within an hour after the
administration of the drug, excitement was registered, which over the next 3 hours turned into
depression. The animals reluctantly moved around the cage, bent their pelvic limbs under the abdomen,
and breathed heavily. In one mouse, diarrhea and more pronounced clinical signs of poisoning were
observed after 4 hours: the animal sat in one place and almost did not react to external stimuli, refused
food and water. This condition in this mouse was observed during the first day after administration;
clonic convulsions, comatose state and death were added after (8-10) hours (Table 1). The clinical
condition in the remaining 3 mice gradually recovered and did not differ from the control on the (5-6)
day of the experiment.

In mice of the Il experimental group, which were administered the drug at a dose of 12000,0
mg/kg of body weight, a more pronounced clinical picture of poisoning was observed: within (10-15)
minutes after the administration of the drug, excitement was recorded, which turned into pronounced
depression, the animals refused food and water, slowly moved around the cage, bending their limbs
under the stomach. The reaction to external stimuli was reduced, then impaired coordination of
movements was observed. Then the animals sat in one place and almost did not react to external
stimuli, refused food and water. Within (4-6) hours after the administration, all mice were observed to
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be depressed, the animals lay on their sides, clonic convulsions were observed, and then a comatose
state and death (Table 1).

In the main experiment, mice were administered the “Amoxidev 60" preparation at doses of
2000,0; 4000,0; 6000,0; 8000,0; 10000,0 and 12000,0 mg/kg body weight. During observation of
animals of the I-Ill experimental groups (2000,0-4000,0 mg/kg body weight), no signs of acute poisoning
were observed: mice were mobile, responded well to external stimuli, actively consumed food and
water, and in mice of the Ill experimental group, slight depression and liquefaction of feces were
observed within 2 days after administration. Death of mice in these groups was not observed during the
14-day observation period (Table 2).

Table 2
Dynamics of mouse mortality in the main experiment to determine the acute toxicity of
the “Amoxidev 60” preparation (n=42)

Mice groups and The time of death of mice, through
doses, mg/kg body 8 hours-1 Total
weight 1-7 hours day 2-3 days 4-14 days deaths

Control - - - - -

| (2000,0) - - - - -
I (4000,0) - - - - -
Il (6000,0) -
IV (8000,0) -
V (10000,0) 1
VI (12000,0) 6

Experiment

| (o=
|
|
oA (=]

A more pronounced clinical picture of poisoning was observed in mice of the IV-V experimental
groups (8000,0 and 10000,0 mg/kg of body weight). Within an hour after the administration of the drug,
excitement was recorded, which turned into depression over the next 4 hours. The animals reluctantly
moved around the cage, bent their pelvic limbs under their stomachs, and breathed heavily. In some
mice, diarrhea and a more pronounced clinical picture of poisoning were observed after (5-6) hours:
the animals sat in one place and almost did not react to external stimuli, refused food and water. This
condition was observed in one mouse from IV and 4 mice from V experimental groups during the first
day after administration. In addition, clonic convulsions, a comatose state, and death were observed
after (9-11) hours (Table 2). The clinical condition of the surviving mice gradually recovered and did not
differ from the control on the (7-9) day of the experiment.

In a larger number of mice of the VI experimental groups (12000,0 mg/kg body weight) within (10-
15) minutes after the administration of the drug, excitement was recorded, which turned into
pronounced depression. The animals refused food and water, slowly moved around the cage, bending
their limbs under the stomach, the reaction to external stimuli was reduced, then impaired coordination
of movements was observed. Then the animals sat in one place and almost did not react to external
stimuli, refused food and water. Within (3-5) hours after the administration, all mice from the group
showed pronounced depression, the animals lay on their sides, clonic convulsions were observed, and
then a comatose state and death.

After the death of the mice, a pathological autopsy was performed. During the external
examination of the corpses of the experimental animals, it was found that the fur was disheveled; minor
discharges were observed from the oral and nasal cavities, while the anus area was heavily soiled with
feces; pallor of the visible mucous membranes was noted.

At autopsy in mice:

- pallor of the mucous membranes of the oral cavity, trachea, pharynx and esophagus was
recorded;

- the stomach with food and drug residues, in some animals it was swollen, the mucous
membrane was severely hyperemic;

- the heart was enlarged in volume, the atria were filled with blood;

- the blood was not clotted;

- the liver was not significantly enlarged in volume, unevenly colored, of elastic consistency;
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- the lungs, spleen and pancreas were unchanged; the bladder was full of urine, the kidneys were
light brown in color, enlarged in volume;

- catarrhal inflammation of the mucous membrane was detected in the digestive tract.

The next stage of studying the toxicological characteristics of the “Amoxidev 60|” preparation was
the determination of the median lethal dose and its standard error (LDsg, LD10, LD16, LDsgs, LDgo, LD100).

The median lethal dose LDsy was calculated using the probit analysis method according to
Prozorovsky V. B.

The toxicometric parameters of the drug were calculated using the least squares method for probit
analysis of lethality curves.

The percentage of lethality, probits (Y), and weight coefficients of probits (Z) were determined.

To construct a graph, the values of drug doses (mg/kg) were plotted on the abscissa axis, and
the effect values (%) were plotted on the ordinate axis.

A graphical representation of the curve reflecting the "dose-effect" dependence for mice is
presented in Fig. 1.

Probit analysis

Effect

Stimulus (Dose)

— Direct regression; & Experimental points.
Fig. 1. Mortality curve of female mice under conditions of a single intragastric
administration of the “Amoxidev 60” preparation
The results of calculating the median lethal dose of the drug for mice under conditions of
intragastric administration are given in table 3.
Table 3
Results of calculation of lethal doses of the “Amoxidev 60” preapration, under conditions of a
single intragastric administration to female mice

Stimulus (Dose) | b contage (%) N Probit (Y) Weighting Factor (Z)
2000 4,1667 6 3,2680 1,5359
4000 4,1667 6 3,2680 1,5359
6000 4,1667 6 3,2680 1,5359
8000 16,6667 6 4,0326 3,5653
10000 66,6667 6 5,4303 4,5697
12000 95,8333 6 6,7320 1,5359

Regression Statistics
LDso 9183,07 LDs, Standard Error 887,66
LD1o 6396,20 LD+s 7008,76
LDg4 11357,38 LDgo 11969,94
LD100 12444 .53
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According to the results of the studies, it was established that the LD50 of the “Amoxidev 60”
preparation, under the conditions of its single intragastric administration to female mice, is
9183,07+887,66 mg/kg, LD1o — 6396,20 mg/kg, LD1s — 7008,76 mg/kg, LDss — 11357,38 mg/kg, LDeo —
11969,94 mg/kg, LD1oo — 12444,53 mg/kg of body weight, respectively.

Therefore, the “Amoxidev 60” preparation can be classified in terms of toxicity as class V -
practically non-toxic substances (LDso 5001-15000 mg/kg), and in terms of the degree of danger as
class IV — low-hazard substances (LDso> 5000 mg/kg) (Kotsyumbas l.Ya., 2005).

Conclusions. According to the results of the studies, it was established that the median lethal
dose (LDso) of the “Amoxidev 60" preparation, under the conditions of a single intragastric
administration to laboratory mice, is 9183,07+887,66 mg/kg of body weight, which indicates a low level
of toxicity.

The drug is classified as class V toxicity (practically non-toxic substances) and class IV hazard
(low-hazard substances), according to modern toxicological criteria. At a dosage of 2000-6000 mg/kg,
clinical manifestations of poisoning and cases of death of mice were not observed, which indicates a
relatively wide range of safe doses.

Higher doses (8000-12000 mg/kg) caused a violation of the general condition of animals,
characteristic clinical signs of intoxication and lethal consequences, depending on the level of load. The
obtained data indicate the safety of the “Amoxidev 60” preparation when used therapeutically in pig
farming, and justify the possibility of its further pharmacological and clinical study.

Prospects for further research. Further scientific research will be aimed at studying the
subacute and chronic toxicity of the “Amoxidev 60” preparation, involving various types of laboratory
and farm animals. This will allow assessing its cumulative properties, impact on the functional state of
internal organs and possible long-term consequences of use.
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BuBYeHHS1 TOKCUKOMNOrNiYHMX XapaKkTepucTUK npenaparty «AmokcmuaeB 60» y
OOKIIHIYHOMY eKCNepuMeHTi Ha MuLax
Cauyk P.M.
3aknapg BuLLol ocBiTK «[loainbCbknii gepaBHui yHiBepcuteT», M. Kam'sHeub-lNoginbcbknin, YkpaiHa,
sachukruslan2@gmail.com
Pe3srome. AHmubiomuku [-nakmamHo20 psdy, 30Kpema aMOKCUUUSIIH ma U020 MOoXiOHi,
WUPOKO 3acmoco8yombCsl y eemepuHapHit MeOuyuHi Ons JiKyeaHHs IHGheKyilHUX Xxeopob.
[NposedeHHs1 OOKIIHIYHOI MOKCUKOMNO2i4HOI OUIHKU HOBUX JliKapCbKUX ¢hopM € HeObXIOHUM Orisi
rniomeepdxeHHs iXHbOI 6e3rne4yHocmi.
Memoww cmammi 6yno ekcriepumMeHmarsnbHO 8u3Ha4Yumu 20Cmpy  MOKCUYHICMb
eemepuHapHo20 npenapamy «Amokcudes 60» (Ha OCHO8I aMoKcuuyuniHy mpuzidpamy) y
nabopamopHux muwel ma eidHecmu (o020 00 8i0rno8i0HO20 Kracy MmoKcu4YHocmi 3a
cydacHUMU Kpumepisimu.
LocnidxxeHHs1 npoeedeHo Ha 48 camkax HeniHitHUX 6inux muweu 8ikom 3—4 micsui ma macoro
21-22 e, sAKkux ympumysasnu y cmaHOapmHux ymoeax eieapito. [lpenapam eeodusu
8HYMPpIilWWHbOWITyHK080 y 0o3ax 2000—12000 ma/ke. 3a mgapuHamu criocmepiearsu rnpomszom
14 0i6, nicnsi 4020 rpPo8ooOUIU Namosio2coaHamoMiYHUl aHasi3. TOKCUKOMeMPUYHI MOKa3HUKU
(LD;p, LD, LD5p, LDgy, LDy, LD;4,) 8U3Ha4Yanu memoodom rnpobim-aHarnisy.
BcmaHoeneHo, wo cepedHboniemarnbHa 0o3a (LDs;) npenapamy  cmaHoseurna
9183,07+887,66 ma/ke macu mina. «Amokcudes 60» giOHeceHO 00 V Knacy mokcu4yHocmi
(Mpakmu4yHO HemoKcu4Hi peqyosuHu) ma IV knacy HebesneyHocmi (MarioHebe3rneyHi
peyosuHu). lNpu do3ysaHHi 2000-6000 ma/ke KniHiYHUX Mposieie IHMOKcuUKauii i sunadkie
3azubeni muwed He susiereHo. Buwji do3u (8000—12000 mea/ke) cripuduHsinu O0303arexHi
O3HaKu OmpyeHHs ma fiemarsibHi HaclioKu.
Omxe, npenapam «AMokcudes 60» Mae wWupokul Oiana3oH 6e3ne4yHux 003 | Moxe
posansdamucsi sk 6e3neyHul, npu mepanesmuyHOMY 3acmocy8aHHi y eemepuHapHil
meduuyuHi. OmpumaHi pesynbmamu € nidrpyHmsam 0518 rnodanbwux ¢hapmMakonoaidyHux ma
KMiHIYHUX OOCITIOXEHb.
KnouoBi cnoBa: amokcuuuniH TpurigpaT;, «AmokcmageB 60»; roctpa TOKCUYHICTb;
nabopaTtopHi muwi; LDso; TOKCMKOMOriYHa OuiHKA; BeTepuHapHa MeauuuHa; AOKMiHIYHI
JocnigXeHHsA
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