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domestic animals (dogs, cats, rabbits). The paper uses standard clinical, haematological, and biochemical research
methods. The studies used a drug with the active substance dexpanthenol and excipients decamethoxine, Vaseline
oil, emulsifier, glycerin, methylparaben, propylparaben, and purified water. The drug under study effectively reduced
the wound surface area at all observation periods. It is proved that when using dexpanthenol-based ointment

(10%), a complete wound-healing effect was observed in experimental animals on the 14th day of treatment: the
area of wound surfaces decreased by 93.1+1.51%. The examined indicators were statistically substantially different
from those in the group of untreated animals with skin wounds. The general clinical condition of domestic animals
was examined, haematological and biochemical studies of animal blood were conducted under the conditions

of applying an experimental drug to damaged skin areas. In animals with skin damage without treatment, the
dynamic development of an acute inflammatory process in the body, the development of endogenous intoxication
syndrome, signs of wound infection, pronounced exudation and slowing of contraction were observed. The
developed veterinary drug with the active substance dexpanthenol simultaneously shows a pronounced anti-

inflammatory and wound-healing effect and provides a rapid therapeutic effect in wound processes in small pets

Keywords: dogs; cats; rabbits; wounds; dexpanthenol; morpho-physiological parameters of blood; blood serum

INTRODUCTION

Every year, the number of small pets in the private
homes of urban citizens is constantly growing. The most
common pathology among animal diseases is mechan-
ical damage to the skin — wounds that require urgent
care. Veterinarians are provided with a large number of
treatment tools, but the search and development of en-
vironmentally friendly and safe veterinary drugs for the
treatment of skin pathologies in small pets remain an
urgent issue.

All wounds, without exception, heal through inflam-
mation, and in the absence of antiseptic treatment -
through suppuration. Many aspects of wound healing in
small animals have not yet been fully clarified: mech-
anisms of inhibition of granulation tissue growth and
maturation, differentiation of connective tissue cells,
and the relationship between inflammation, regener-
ation, and fibrosis in complicated wounds (Mauldin &
Peters-Kennedy, 2016; Fernandes et al., 2018; Somjorn
et al., 2021). Conservative means and methods of treat-
ing complicated wounds are often ineffective. There is
a need to further search for new and improve registered
drugs and treatment methods that stimulate reparative
processes in wounds of various etiologies, and an in-
depth investigation of their pharmacognosy.

Darwin & Tomic-Canic (2018) proved that the
wound process is a dynamic self-regulating system, as
each of its phases prepares and starts the next. The suc-
cess of the wound process (Davidson, 2015; Gonzalez
et al, 2016; Canedo-Dorantes & Canedo-Ayala, 2019)
depends on the type, size, location of the wound, gran-
ulation features, nature and amount of wound exudate,
invasiveness and virulence of microorganisms, the
immune status of the patient’s body, the presence of
concomitant diseases, and the rational choice of wound
treatment tactics. The main condition for the normal
course of the wound healing process is the synchro-
nisation of the epithelialisation process, on the one
hand, and the maturation of granulation tissue, on the
other. Thus, in the dynamics of wound healing, three
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main periods are noted: cleaning of the wound defect
from necrotic masses due to inflammation; prolifera-
tion of connective tissue elements with the formation
of granulation tissue filling the wound; scar formation,
its remodelling, and epithelialisation of tissues (Stettler
etal, 2017; Lux, 2022).

Basov et al. (2021) developed and tested the use
in surgical practice of a device for visual monitoring of
the wound during its treatment with pharmacological
solutions (including antiseptic, antiseptic oxidizer, and
osmotically active agent). This method accelerates the
therapeutic effect by 43.8% compared to wound treat-
ment with a 0.02% aqueous chlorhexidine solution and
a local ointment with an antibiotic.

Negative Pressure Wound Therapy (NPWT) has been
used in Europe and the United States for about 15 years.
Studies by Nolff (2021) on cats have shown that the de-
vice effectively copes with infected wounds, increases gran-
ulation and neovascularisation, and promotes wound
narrowing through active macrocontrtaction.

The group of researchers (Bekeschus et al., 2021)
tested gas plasma technology and recommended it for
use in veterinary practice. Reactive oxygen and nitrogen
forms have been shown to promote wound healing at
various stages, have a negative effect on various types
of microorganisms that complicate the inflammatory
process, and lead to rapid hemostasis in the wounds of
experimental animals (rodents and pigs). Enciso et al.
(2020) recommend the use of allogeneic ASC therapy
to improve the healing of acute and chronic wounds in
dogs. They proved that treatment of wounds with fat
mesenchymal stem cells from an adult animal already
on the 90th day contributes to re-epithelialisation
(more than 97%).

Alshehabat et al. (2020), based on experimental
studies, suggest using the following methods for treating
wounds in dogs: wet burn ointment (contains B-sitos-
terol, baicalin, and berberine as active ingredients based
on beeswax and sesame oil). They note that this method




of treatment helps to accelerate epithelialisation, quickly
reduces the wound area, and does not cause allergic re-
actions in animals with weakened immune systems.

In recent years, the attention of researchers has
been attracted to therapeutic drugs for wound heal-
ing, especially with signs of bacterial infection, based
on pantothenic acid. Researchers (Ebner et al, 2002;
Li-Mei et al, 2016; Ogden et al, 2019) prove that it is
necessary for the normal function of the epithelium.
It is a component of coenzyme A, which serves as a
co-factor for various enzyme-catalysed reactions that
are important in the metabolism of carbohydrates, fatty
acids, proteins, gluconeogenesis, sterols, steroid hor-
mones, and porphyrins. A stable alcoholic analogue of
pantothenic acid is dexpanthenol, the local application
of which is based on good penetration into the skin and
rapid local concentration. During the treatment of su-
perficial, postoperative wounds, and scars at the stage
of formation, its effectiveness increases if dexpanthe-
nol is introduced into the emulsion or ointments. It pro-
vides support for anti-inflammatory and antioxidant ac-
tivity, which play an important role in cellular defence
and recovery systems against oxidative stress and in-
flammatory response (Marquardt et al., 2015; Nahirniy,
2022). Proksch et al. (2017) identified that the mode of
action of dexpanthenol at the molecular level increases
the mobility of molecular components of the stratum
corneum of the skin, which are important for ensuring
its barrier function, and modulates the expression of
genes important for wound healing.

The purpose of this study was to determine the
therapeutic effectiveness of dexpanthenol-based oint-
ment in wound processes in small domestic animals.

MATERIALS AND METHODS

The study was conducted in 2020-2021 based on the
laboratory of Veterinary Hygiene and Parasitology of
the National scientific centre “Institute of Experimen-
tal and Clinical Veterinary Medicine”, and in an ani-
mal shelter (Balakliya, Kharkiv region). The study pro-
gramme was reviewed and approved in accordance
with the current procedure by the bioethics commis-
sion of the National scientific centre “Institute of Ex-
perimental and Clinical Veterinary Medicine”.

A drug with the active substance dexpanthenol was
used to evaluate the effectiveness of the ointment in
the treatment of wounds in domestic animals. Compo-
sition of the product (1 ml): dexpanthenol - 10 mg; ex-
cipients: decamethoxine, Vaseline oil, emulsifier, glycer-
in, methylparaben, propylparaben, purified water.

The following groups of animals were formed to
conduct research:

Group | (intact animals) - clinically healthy animals.
No clinical signs of skin damage were identified. The
skin was smooth, elastic, moderately hydrated.

Group Il (control pathology) - animals with skin
damage, whose owners sought help within the first five
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days after the occurrence of wound damage. By origin,
wounds are accidental, by the nature of the damage -
stab and torn, by the depth of the damage - surface, by
the degree of tissue destruction — with a large area of
damage, by the degree of infection — contaminated. The
animals were not treated with chemotherapeutic agents.

Group Il (experiment) — animals with skin damage,
whose owners sought help within the first four hours af-
ter the occurrence of wound damage (fresh wounds). By
origin, wounds are accidental, by the nature of the dam-
age —stab andtorn,bythe depth of the damage - surface,
by the degree of tissue destruction - with a large area
of damage, by the degree of infection - contaminated.
The animals were treated with the drug under study.

In the first stage of the study, the wound-healing
effectiveness of a veterinary drug was examined on
mongrel cats of different ages and sexes. The following
groups of animals were formed to conduct research:

Group | (intact control) - clinically healthy mongrel
cats (n=15) aged 1 to 4 years with body weight from
2.1 to 3.9 kg. The animals were kept in a vivarium, but
they did not have skin pathology, and the drug was not
applied to them.

Group Il (positive control, control pathology) - ani-
mals (n=9) with skin damage without treatment.

Group Il (experiment) — animals (n=15) that were
treated with the drug under study on damaged skin areas.

The animals were kept in aviaries on a standard
balanced diet with free access to water, according to
physiological needs. During the experiment, cats were
examined, which included visual, palpation, thermom-
etry, respiratory and heart rate examinations. Clinical
examination of cats in the study groups included a de-
tailed medical history and examination of the condi-
tion of the skin and mucous membranes (Stein, 1981;
Vojtkovska et al., 2020). Dynamic monitoring of animals
was performed and changes in the wound surface area
were determined 3, 7,and 14 days after the onset of the
pathological process.In cats of the experimental groups,
the affected skin areas were treated with preparations
by applying a thin layer to the skin 3 times a day. Before
applying the drug, hygienic treatment of the affected
area was performed. Evaluation of the wound-healing
effect of the drug was performed by analysing the ac-
tivity of wound surface contraction in dynamics on the
3rd, 5th, 7th, 9th, and 14th days, determining the area
of the wound surface in animals. The intensity of skin
damage was established: slight erythema, clear erythema,
clear erythema with compaction, erythema with hem-
orrhagic phenomena, and ulcers with severe infiltration
(Elzayat et al.,, 2018; Sofrona et al., 2020). During the
study period, blood samples were taken from cats for
haematological and biochemical evaluation: before the
drug was used, on the 3rd, 5th, 7th, and 14th days of the
experiment.

In the second stage of experimental studies, the
effectiveness of the veterinary drug was examined on
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mongrel dogs of different ages and sexes. The follow-
ing groups of animals were formed to conduct research:

Group | (intact animals) - clinically healthy mon-
grel dogs (n=17) aged from 1 to 9 years with body
weight from 3.8 to 9.7 kg. No clinical signs of skin dam-
age were identified.

Group Il (control pathology) — dogs (n=10) with skin
damage without correction and treatment.

Group Il (experiment) - dogs (n=17) that were
treated with the drug under study on damaged skin areas.

Animals of the control and experimental groups
were kept in aviaries on a standard balanced diet with
free access to water, according to physiological needs.
Clinical examination of dogs of the experimental
groups included a detailed medical history and evalu-
ation of the coat condition, namely, the determination
of thickness, elasticity, and dryness of the skin (Hardy,
1981). Dynamic monitoring of dogs was performed and
changes in the wound surface area were determined 3, 5,
7,9, and 14 days after the onset of the pathological pro-
cess. In dogs of experimental groups, the affected skin
areas were treated with the drug by applying a thin layer
3 times a day. Before applying the drug, hygienic treat-
ment of the affected area was performed (Frees, 2018).

When assessing the influence of the adverse factor,
substantial deviations in relation to the indicators of
animals of the intact group and control pathology were
determined (p<0.05). The criteria for the wound-healing
effect of the drug under study were only substantially
positive changes in the examined indicators in relation
to the control pathology group.

During the study period, blood samples were taken
from dogs for haematological and biochemical studies:
before the drug was administered, on the 3rd, 7th, and
14th days of the experiment.

Inthethird stage of the experiment,the wound-heal-
ing effectiveness of the drug under study was examined
on decorative rabbits. The following groups of animals
were formed to conduct research:

Group | (intact animals) - clinically healthy decora-
tive rabbits (n=5) without skin damage.

Group Il (control pathology) - rabbits (n=5) with
skin damage without correction and treatment.

Group Il (experiment) - rabbits (n=5), that were
treated with the drug under study on damaged skin areas.

Animals of the control and experimental groups
were kept in cages on a standard diet with free access
to water, according to physiological needs. Clinical ex-
amination of rabbits of the research groups included
determining the condition of the coat. In rabbits of
the experimental groups, the affected skin areas were
treated with the drug by applying a thin layer 3 times a
day. Before applying the drug, hygienic treatment of the
affected area was performed.

Assessment of the wound-healing effect of the
drug under study was conducted by determining the
area of the wound surface in animals in dynamics on
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the 3rd, 5th, 7th, 9th, and 14th days. When assessing the
influence of the adverse factor, substantial deviations
in relation to the indicators of animals of the intact
group and control pathology were determined (p<0.05).

The blood samples were kept in test tubes in a ther-
mostat for 15 minutes to obtain serum from animals. A
stainless metal stick was applied along the inner wall
of the test tube to separate the serum from the clot.
The samples were centrifuged at 3000 rpm for 15 min-
utes. Blood serum was taken using a pipette dispenser
in sterile Eppendorf-type tubes.

Haematological examinations included: the de-
termination of total haemoglobin (HGB), hematocrit
(HCT), red blood cell count (RBC), and white blood
cell count (WBC) (Bauer & Moritz, 2008; Becker et al.,
2008). The level of activity of the following enzymes
was determined in the blood serum of animals: ala-
nine aminotransferase (ALAT; EC 2.6.1.2) and aspartate
aminotransferases (ASAT; EC 2.6.1.1) according to the
Reitman-Frenkel method (Wilkinson et al., 1972).

Examinations of the functional state of the liver
of experimental animals included the determination
of total protein by turbodimetric method, c-reactive
protein (CRP), and urea - by the diacetylmonooxime
method (Doumas et al., 1981).

Statistical processing of the results was conducted
using statistical methods (STATISTICA 10.0 for Win-
dows) with the determination of the arithmetic mean
(M), the statistical error of the arithmetic mean (m), the
probability of difference (P) between the arithmetic
mean of two variational series by the confidence coef-
ficient for the difference of the averages (t). The differ-
ence between the two values was considered substan-
tial at *p<0.05; **p<0.01; ***p<0.001.

All experimental studies were conducted in accord-
ance with modern methodological approaches and in
compliance with the relevant requirements and stand-
ards, in particular, they meet the requirements of DSTU
ISO/IEC 17025:2005 (2006). The keep of animals and all
manipulations were conducted in accordance with the
provisions of the procedure for conducting experiments
and experiments on animals by scientific institutions
(Law of Ukraine No. 249, 2012), the European Conven-
tion for the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes (European
convention..., 1986).

RESULTS AND DISCUSSION

In the first stage of the study, clinical examinations of
mongrel cats were conducted to establish the effec-
tiveness of the veterinary drug under study. The general
clinical condition of cats was examined, haematolog-
ical and biochemical examinations of cat blood were
performed under the conditions of applying the drug
to damaged areas of the skin. The clinical condition
of cats in the control and experimental groups was
determined daily throughout the entire study period.




Thermometry was performed, the condition of visible
mucous membranes, skin and coat was examined.
According to the results of clinical observations at
the beginning of the experiment, it was established that
cats of Group | (intact animals) were clinically healthy,
had visible mucous membranes of pale pink colour,
moderately shiny, without damage, pigmented. The skin
was smooth, medium thickness, elastic, without damage.
The coat was thick, shiny,and close to the body. In cats of
Group Il (control pathology), a skin wound process of var-
ious etiologies was recorded: acute inflammation, skin
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compaction, scratches, rashes, pale skin, not elastic. An-
imals of this group were not treated with drugs. In cats
of Group III (experiment), clinical signs of skin inflamma-
tion in the extremities and muzzle were noted: redness,
peeling and itching, cracks, and bleeding. The animals
were depressed and did not consume food willingly. On
the damaged areas of the skin of cats, a thin layer of
the drug under study was applied three times a day.
Analysis of experiments on the wound-healing and an-
ti-inflammatory properties of the experimental drug
showed its high effectiveness (Table 1).

Table 1. Dynamics of changes in the area of wound surfaces (M*m) in cats under conditions of skin damage

Wound surface area in observation groups, mm?

Observation period, day

Skin damage without correction

Application of the experimental drug

3 0.72%0.02 0.52%0.02*
5 0.59+0.02 0.28%0.01"
7 0.54%0.01 0.20+0.01*
9 0.37%0.03 0.12%0.02*
14 0.05+0.01 003+0.01*

Note: * - this value differs statistically substantially (p<0.05) from the same value in the group of untreated animals with

skin damage
Source: compiled by the authors

The above indicates a tendency to heal wound
processes when using the experimental drug. Cats
with untreated skin damage showed signs of wound
infection, severe exudation, and slowing contraction.
Notably, in cats with skin damage, no wound infec-
tion was observed when using the ointment, and there
was no exudation. The drug under study effectively

reduced the wound surface area at all observation
periods. The examined indicators were statistically
substantially different from those in the group of un-
treated animals with skin wounds. Along with this, a
number of morphological parameters of the blood of
cats of the control and experimental groups were ex-
amined (Table 2).

Table 2. Dynamics of morpho-physiological parameters of cat blood
under the influence of the experimental drug (M*m)

Experimental

Duration of the examination, days

groups before application 3rd day 7th day 14th day
Haemoglobin (HGB), g/dm?
I 127.42+0.90 128.07%1.11 130.03+1.09 127.44+0.97
Il 123.19+1.02* 123.17£1.32% 123.93£2.14* 128.15%1.58
1 119.75%+1.15* 122.18+1.02% 124.17%£1.2* 125.09+1.47
Hematocrit (HCT), %
I 36.34%1.23 37.15+1.42 38.16%1.12 37.35+1.12
Il 37.13%1.12 37.08%0.25 37.24%1.15 38.19+1.83
1 45.33+1.03" 44.94+1.91* 36.22+1.26 37.12%1.54
Red blood cells (RBC), 10'?/ dm?

I 8.18+0.46 8.24%0.85 8.59+0.27 9.03+0.51
Il 8.17+0.93 8.75%1.32 8.16%0.11 8.12+0.47
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Table 2, Continued

Experimental

Duration of the examination, days

groups before application 3rd day 7th day 14th day
1 8.36%0.24 8.11+0.32 8.260.12 8.38+0.51
White blood cells (WBC), 10°/dm?
| 9.51+0.43 9.57%0.26 9.87+0.24 9.54+0.15
Il 13.25%0.41* 14.74£0.53* 13.74%0.43"* 13.98+0.43*
11 12.85%0.63* 11.42%0.91* 10.99+1.14 9.67+0.54

Notes: * - p<0.05; ™ - p<0.01 according to the indicator in intact control

Source: compiled by the authors

Analysing the obtained data (Table 2), the substan-
tial changes in morpho-physiological parameters of the
blood of cats were established, in particular, a reduced
haemoglobin content in cats of groups Il and Il was
recorded: before the start of the drug - by 3.32% and
6.02%, respectively; on Day 3 - by 3.83% and 4.60%,
respectively; on Day 7 - 4.69% and 4.51%, respec-
tively. A substantial increase in the hematocrit value
was identified in cats of Group Il before the start of
the experiment - by 24.74%; on the 3rd day of the ex-
periment — by 20.96%. The hematocrit values and the
number of red blood cells in the cats of the experimen-
tal groups did not substantially differ from the indica-
tors of the intact control. A substantial increase in white
blood cells in groups Il and Il of cats with skin damage
was identified before the experiment - by 39.33% and
35.12%, respectively; on Day 3 - by 54.02%,and 19.33%,
respectively. On the 7th and 14th days of the exper-
iment, leukocytosis was recorded in cats of Group Il
(39.21% and 46.54%, respectively). Such changes in the

blood picture indicate the development of endogenous
intoxication syndrome, which is caused by toxic prod-
ucts that are formed during the breakdown of tissues
due to their destruction.

The examination of the dynamics of biochemical
parameters in the blood serum of cats (Table 3) showed
a substantial increase in the concentration of total pro-
tein in the blood serum of cats of groups Il and Il who
had skin damage before use - by 7.63%, and 10.99%, re-
spectively; on Day 3 - by 5.32% and 8.17%, respectively.
On Day 7 of the experiment, total protein was higher than
intact control in cats of Group Il by 5.19%, and on Day
14 - by 2.08%. It was identified that the content of C-re-
active protein (acute phase protein, an indicator of tissue
damage during inflammation) in the blood serum of cats
of groups Il and Il was substantially higher than the intact
control: before the experiment, by 2.1 and 2.21 times; on
Day 3 - by 2.04 and 2.15 times. On Day 7, the CRP content
in the blood of Group 11l cats exceeded the control by 1.42
times. No substantial changes were recorded on Day 14.

Table 3. Dynamics of biochemical parameters in the blood serum of cats
under the influence of the experimental drug (M*m)

Experimental

Duration of the examination, days

groups before application 3rd day 7th day 14th day
Total Protein, g/L
| 77.33+0.21 78.57%0.16 77.13+1.11 78.68+1.34
Il 83.23+1.12" 82.75+0.96" 80.11+1.14 79.21£1.02
I 85.83+1.32** 84.99+0.32* 81.13+1.23" 80.32+1.44~
C-reactive protein, mg/L
I 4.23+0.08 4.25+0.08 4.59+0.24 4.650.31
Il 8.96x0.11" 8.650.12* 5.52%0.36 5.12%0.36
I 9.23%0.21* 9.14*0.25* 6.54%2.54" 4.94+0.24
ALAT, IU/L

I 12.57%0.63 12.92%0.35 12.19+0.46 13.150.38
Il 12.46+1.24 12.730.17 12.88+1.13 12.560.43
I 12.58+1.17 11.990.65 12.61+0.24 12.44%1.82
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Table 3, Continued

Experimental

Duration of the examination, days

groups before application 3rd day 7th day 14th day
ASAT, IU/L
I 28.17+0.96 28.14+0.46 27.84*0.54 29.14%0.36
Il 28.51+1.02 28.31#1.13 28.23+0.42 27.17+1.06
I 28.33+0.42 27.97%0.41 29.11£1.24 28.31+0.94
Urea, mmol/L
I 5.25+0.17 5.31%0.24 5.77+0.23 5.81%0.14
Il 7.360.75" 6.49£0.93* 5.99£0.46 5.67%0.26
I 7.14x0.17* 6.710.85* 6.14%0.87 5.39£0.43

Notes: * - p<0.05; ** - p<0.01 according to the indicator in intact control

Source: compiled by the authors

The activity of indicator enzymes (ALAT, ASAT) in
the blood serum of cats during the experiment was with-
in the physiological norm. The concentration of urea in
the blood of cats of groups Il and IIl exceeded the con-
trol: before the experiment - by 1.40, and 1.36 times;
on Day 3 - by 1.22,and 1.26 times.

Clinical examinations were conducted on mongrel
dogs to establish the effectiveness of the veterinary
drug under study. The general clinical condition of dogs
was examined; haematological and biochemical studies
of dog blood were conducted under the conditions of
applying an experimental drug to damaged skin areas.
The clinical condition of the dogs of the control and
experimental groups was determined daily through-
out the experiment. Thermometry was performed, the
condition of visible mucous membranes, skin and coat
was examined. According to the results of clinical ob-
servations at the beginning of the experiment, it was

established that dogs of Group I, intact animals, were
clinically healthy, had visible mucous membranes of
pale pink colour, moderately shiny, without damage,
pigmented. The skin was smooth, medium thickness,
elastic, without damage. The coat was thick, shiny,
and close to the body. In dogs of Group Il (control
pathology), a skin wound process of various etiolo-
gies was recorded: acute inflammation, skin compac-
tion, scratches, rashes. Dogs of this group were not
treated with wound-healing drugs. In dogs of the IlI
experimental group, clinical signs of skin inflamma-
tion in the extremities and muzzle were noted: red-
ness, peeling and itching, cracks. The animals were
depressed and did not consume food willingly. The
drug under study was applied to the damaged areas
of the skin of dogs in a thin layer three times a day.
The results of the conducted planimetric studies are
presented in Table 4.

Table 4. Dynamics of changes in the area of wound surfaces (M*m) in dogs under conditions of skin damage

Wound surface area in observation groups, mm?

Observation period, day

Skin damage without correction

Application of the experimental drug

3 0.84%0.01 0.62%0.03*
5 0.78%0.02 0.32+0.02*
7 0.63%0.02 0.28+0.02*
9 0.45%0.03 0.19+0.01*
14 0.07%0.01 0.06%0.01*

Note: * - this value differs statistically substantially (p<0.05) from the same value in the group of dogs with skin damage

that were not treated
Source: compiled by the authors

Dogs with skin damage that were not treated with
a wound-healing ointment showed a slowdown in the
wound-healing process. Notably, in dogs with skin dam-
age, no wound infection was observed when using the
ointment, and there was no exudation. The drug under
study effectively reduced the wound surface area at all

observation periods. The examined indicators were sta-
tistically substantially different from those in the group
of dogs with skin wounds that were not treated. The re-
sults of the examination of a number of morphological
parameters of the blood of dogs of control and experi-
mental groups are given in Table 5.
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Table 5. Dynamics of morpho-physiological parameters of dog blood
under the influence of the experimental drug (M*m)

Experimental

Duration of the examination, days

groups Before application 3rd day 7th day 14th day
Haemoglobin (HGB), g/dm?
| 126.44+1.08 127.52+1.17 126.47+1.25 127.84%1.25
Il 124.51+1.12 125.218+1.11 125.96%1.12 126.11+1.21
11 123.15%1.47* 123.94+1.05* 124.11+1.45* 125.087%1.36
Hematocrit (HCT), %
I 36.99+1.24 37.16%1.12 37.87%1.15 37.28+1.16
Il 37.54%1.19 38.11#0.15 37.18%1.19 36.83%1.11
I 41.23%1.55* 39.91£0.55* 37.84%1.23 36.28%1.09
Red blood cells (RBC), 10/ dm?
I 8.21+0.24 8.54%0.16 8.54%0.83 9.18%0.65
Il 8.32%0.78 9.01+0.32 8.37+0.12 8.15%0.32
11 8.53+0.63 9.13%0.47 8.28%0.19 8.37%0.96
White blood cells (WBC), 10%/dm?
| 9.87%0.32 9.56%0.34 9.57%0.37 9.67%0.95
Il 12.47+0.92* 12.58+0.14* 10.85%0.89 9.99£0.57
I 14.26+0.53* 12.39+0.72* 11.81+1.17* 10.77+0.86

Notes: * - p<0.05; ** - p<0.01 according to the indicator in intact control

Source: compiled by the authors

The data provided in Table 5 shows that the haemo-
globin concentration in dogs of Group Il was substan-
tially lower than the control: before the experiment - by
2.60%; on Day 3 - by 2.81%; on Day 7 - by 1.87%, respec-
tively. In dogs of the IIl experimental group, a substantial
(p<0.05) increase in the hematocrit value was estab-
lished: before the start of the experiment - by 11.46%;
on the 3rd day of the experiment - by 7.40%. The content
of red blood cells in dogs of the experimental groups

did not substantially differ from the indicators of the in-
tact control group. Leukocytosis was established in dogs
of groups Il and Ill. Thus, before the start of the exper-
iment, an increase in the number of white blood cells
was recorded by 26.34% and 44.47%, respectively; on
Day 3 - by 31.59% and 29.60%. On Day 7, an increased
white blood cell count was established in dogs of Group
[l - by 23.41%.The results of the study of biochemical pa-
rameters in the blood serum of dogs are given in Table 6.

Table 6. Dynamics of biochemical parameters in the blood serum of dogs
under the influence of an experimental drug (M*m)

Experimental Duration of the examination, days

groups Before application 3rd day 7th day 14th day
Total Protein, g/L
| 78.22%0.32 77.67+0.52 77.23%1.16 79.58%1.53
Il 82.69+1.24* 81.98+0.49* 79.46*0.55 78.54+1.11
[l 83.64%0.51* 82.13%0.61* 81.35%0.82* 79.86%1.39
C-reactive protein, mg/L
I 3.98%0.67 4.23%0.16 4.46%0.21 4.51%0.25
Il 4.79%0.24 5.09%0.32 4.97%0.37 4.36%0.51
1 5.42%0.36" 4.86%0.27 5.02#0.85 4.75%0.26
ALAT, IU/L
11.79+1.55 12.21+1.16 12.11+1.12 12.23+1.53
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Table 6, Continued

Experimental Duration of the examination, days

groups Before application 3rd day 7th day 14th day
Il 11.46%1.81 11.93%1.37 12.19+1.71 11.17%+1.26
I 12.03£1.25 11.05+1.52 11.51£1.32 12.04+1.45
ASAT, IU/L
| 23.11%£1.27 23.56%1.21 23.24%1.24 21.03%£1.42
Il 22.97+1.08 22.86%1.22 23.59+1.21 23.78+1.32
I 23.34+1.37 23.17+1.34 22.32%1.54 23.33+1.51
Urea, mmol/L
| 5.53%0.56 5.86%0.42 5.94%0.22 5.67%0.26
Il 6.87%0.81 6.19%£0.51 5.63%0.21 5.48%0.26
1] 7.73*0.17* 6.72%+0.29" 6.59%0.43 6.58%0.15

Notes: * - p<0.05; ™ - p<0.01 according to the indicator in intact control

Source: compiled by the authors

The results of the assessment presented in Table 6
indicate the dynamic development of an acute inflam-
matory process in the body of dogs that have had skin
damage. Thus, the concentration of total protein in the
blood serum of dogs was substantially higher than the
control in dogs of groups Il and Ill: before the experi-
ment - by 5.71% and 6.93%, respectively; on Day 3 - by
5.54% and 5.74%; on Day 7 in dogs Il - by 5.33%. The
concentration of C-reactive protein in the blood was
substantially higher (P<0.05) for intact control in dogs
of Group IIl before the experiment - by 36.18%. The
activity of the ALAT and ASAT enzymes in the blood of
dogs of the experimental group did not substantially
differ from the control.

Asubstantial increase in the urea content in the blood
of dogs of Group Ill was established: before the experi-
ment - by 39.78%; on Day 3 - by 14.68%. On Day 14 of
the experiment, no substantial changes were recorded.

Clinical examinations were conducted on decora-
tive rabbits to assess the effectiveness of the veteri-
nary drug. The general clinical characteristics of rabbits
were examined; haematological and biochemical ex-
aminations of rabbit blood were performed under the

conditions of applying an experimental drug to dam-
aged skin areas. The clinical condition of rabbits in the
control and experimental groups was determined daily
throughout the entire study period. Thermometry was
performed, the condition of visible mucous membranes
and skin was examined.

According to the results of clinical observations at
the beginning of the experiment, it was identified that
intact rabbits of Group | were clinically healthy, had
visible mucous membranes of pale pink colour, moder-
ately shiny, without damage, pigmented. The skin was
smooth, thin, elastic, without damage. The coat was
thick, shiny, and close to the body. In rabbits of Group Il
with control pathology, the wound process of the skin
of various etiologies was recorded: acute inflamma-
tion, skin compaction, scratches, rashes. Rabbits of this
group were not treated with wound-healing drugs. In
rabbits of the Il experimental group, clinical signs of
skin inflammation in the muzzle and ears were noted:
redness, peeling and itching, cracks. An experimental
drug was applied to the damaged areas of the skin of
rabbits in a thin layer three times a day. The results of
the conducted planimetric studies are shown in Table 7.

Table 7. Dynamics of changes in the area of wound surfaces (M*m)
in decorative rabbits under conditions of skin damage

Wound surface area in observation groups, mm?

Observation period, day

Skin damage without correction

Application of the experimental drug

3 0.32%0.01 0.29%0.01"
5 0.29+0.01 0.21£0.01"
7 0.27%0.01 0.17%0.01*
9 0.15%0.02 0.12%0.005*
14 0.06%0.005 0.03+0.005*

Note: * - this value differs statistically substantially (p<0.05) from the same value in the group of rabbits with skin

damage that was not treated
Source: compiled by the authors
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On the 14th day of observation, the area of wound
surfaces in rabbits that were treated with the drug un-
der study decreased by 5.33 times. Decorative rabbits
with skin damage that were not treated with the drug
showed signs of wound infection. In rabbits with skin
damage, no wound infection was observed when apply-
ing the ointment, and there was no exudation. The drug

effectively reduced the area of the wound surface at
all stages of the study. The indicators were statistically
substantially different from those in the group of rab-
bits with skin wounds that were not treated. The results
of the study of a number of morphological parameters
of blood in rabbits of control and experimental groups
are given in Table 8.

Table 8. Dynamics of morpho-physiological parameters of rabbit blood
under the influence of an experimental drug (M*m)

Experimental

Duration of the examination, days

groups Before application 3rd day 7th day 14th day
Haemoglobin (HGB), g/dm?
I 114.23+1.12 114.73+1.16 116.06%1.42 114.33+1.54
Il 116.18+1.23 114.26%1.43 117.21+1.15 116.15+1.10
I 114.41+1.37 115.14+1.09 118.69+1.24 117.36%1.55
Hematocrit (HCT), %
I 35.18+1.11 35.23%1.32 34.59+1.22 35.12#1.11
Il 36.42%1.06 34.99+1.29 35.11£1.36 34.99+1.08
1 35.76%1.43 36.05+1.44 34.57£1.20 35.45+1.33
Red blood cells (RBC), 10/ dm?
I 7.16+0.98 7.97%0.67 7.62%0.93 7.27%0.68
I 7.52%0.63 7.83%0.55 7.35%0.38 7.66%0.85
I 7.97%0.46 8.12%0.74 7.68+0.54 7.16%0.63
White blood cells (WBC), 10%/dm?
I 7.38+0.84 7.64+0.51 7.82%1.43 7.21#£1.53
Il 8.35%0.60 8.17%0.43 7.94%0.31 7.72%0.96
I 9.17+0.54* 9.340.60" 8.76%1.12 8.22+0.90

Notes: * - p<0.05; ™ - p<0.01 according to the indicator in intact control

Source: compiled by the authors

Analysis of the obtained data presented in Table 8
showed a substantial increase in the level of white
blood cells in the blood of ornamental rabbits with a
wound skin process (Group Ill). Thus, before the start
of the experiment, the content of white blood cells

exceeded the control by 1.24 times; on Day 3 - by 1.22
times. Notably, other morpho-physiological blood pa-
rameters in rabbits were within the physiological norm.
The results of the examination of biochemical parame-
ters in the blood serum of rabbits are given in Table 9.

Table 9. Dynamics of biochemical parameters in the blood serum of rabbits
under the influence of the experimental drug (M*m)

Duration of the examination, days

Experimental

groups Before application 3rd day 7th day 14th day
Total Protein, g/L
| 64.62+1.48 65.78+1.97 65.23+1.13 66.63+1.58
Il 72.54+1.21* 72.38+1.46™ 71.42+0.93* 69.18+1.10
Il 71.89+0.98** 71.73%1.32™ 70.61+1.34* 69.36%1.17
C-reactive protein, mg/L
| 3.78*0.57 3.99+0.26 3.78+0.14 3.54%0.96
Il 4.98+0.26" 5.12+0.21* 3.97+0.17 4.56%1.44
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Table 9, Continued

Experimental Duration of the examination, days

groups Before application 3rd day 7th day 14th day

I 5.34%(0.38" 4.84x0.37" 4.23+0.56 4.16%1.20
ALAT, IU/L

| 32.21+1.56 31.74+1.85 30.59+1.15 31.15+1.21

Il 31.51%1.24 30.27%1.12 31.75%1.32 30.52+1.14

1] 32.96%1.68 31.89%1.36 32.51%£1.10 32.87%£1.04
ASAT, IU/L

| 43.14%1.55 44.52+1.44 42.24£1.69 43.26%1.38

Il 42.46+1.48 43.85%1.26 43.22%1.27 42.32%1.85

I 43.14+1.37 44.26+1.48 4297+1.51 43.17+1.37

Urea, mmol/L

| 3.11%0.21 3.26%0.15 3.14+0.15 3.47+0.19

Il 4.52%0.26* 4.38+0.19* 4.20£0.18 4.11%0.21

1l 4.78+0.16* 4.64+0.23" 4.55+0.16 3.99%0.15

Notes: * - p<0.05; ™ - p<0.01 according to the indicator in intact control

Source: compiled by the authors

Analysis of the obtained data (Table 9) showed a
statistically substantial increase in the total protein
content (at the level of p<0.01) in the blood serum of
rabbits of groups Il and Ill: before the experiment - by
12.26%,and 11.25%, respectively; on Day 3 - by 10.03%
and 9.04%, respectively; on Day 7 - by 9.49% and 8.25%,
respectively. On the 14th day of the experiment, no sub-
stantial deviations were established.

A substantial (p<0.05) increase in the concentration
of CRP in the blood of rabbits of groups Il and Il was
established: before the start of the experiment - by
31.75% and 41.27%, respectively; on the 3rd day of the
experiment - by 28.32% and 21.30%, respectively. The
activity of the ALAR and ASAT enzymes in the blood of
rabbits of the experimental group did not substantially
differ from the control. The urea content in the blood
serum of rabbits of groups Il and Il was substantially
(p<0.05) higher than the control: before the experi-
ment - by 45.34% and 53.69%; on Day 3 - by 48.16%
and 42.33%, respectively. On days 7 and 14, deviations
of this indicator were within the physiological norm.

As a result of the research on the effectiveness of
the veterinary drug with the active substance dexpan-
thenol,an optimal pharmacological effect was achieved
by the authors, namely, a pronounced anti-inflamma-
tory and wound-healing effect of the drug: it promotes
healing, activation of reparative processes (granulation
and epithelialisation) of the skin and mucous mem-
branes, and prevents bacterial complications. The drug
effectively reduced the area of the wound surface at all
stages of the study.

Saliy et al. (2022), based on a marketing analysis of
the pharmaceutical market of Ukraine of medicines un-
der pressure for veterinary practice, identified that the

largest segment belongs to the D03 group “Products
for the treatment of wounds and ulcerative lesions” -
13.79%, including 12.07% of dexpanthenol-based drugs.

Researchers (Motatabzadeh & Abtahi Froushani,
2020; Barrionuevo-Gonzalez et al.,, 2021; Karahan et al,
2021) agreed that dexpanthenol-based preparations, used
to achieve an effective therapeutic effect on skin pathol-
ogies, in particular, wounds, deserve special attention. Be-
ing absorbed into the cells of the stratum corneum of the
skin, dexpanthenol is rapidly converted to pantothenic
acid, thereby contributing to the restoration and regen-
eration of damaged skin layers. Its effect is enhanced in
combination with decamethoxin, which has a bacteri-
cidal effect.Rodin (2019), based on clinical studies, proved
a high therapeutic effect of decamethoxin for skin wounds
with bacterial complications. Bororova (2021) notes its
antimicrobial effect against Gram-positive (Staphylococci,
Streptococci, Pneumococci) and Gram-negative (menin-
gococci, gonococci) cocci, Corynebacteria, Enterobacteria,
Pseudomonas, protozoa, dermatophytes, yeast-like fungi of
the Candida genus, chlamydia, and viruses.

The obtained data correlate with the data of other
researchers. Boehm et al. (2021) prove that a local
approach (the use of ointment) is the best treatment
option for focal surface bacterial infections to prevent
the development of acquired resistance to microbial
strains. Ogden et al. (2021) proved the therapeutic ef-
fect of dexpanthenol on sciatic nerve compression in-
jury in an experiment on Wistar albino rats. They noted
that administration of 50 mg/kg dexpanthenol intra-
peritoneally in combination with 10 mg/kg thymoqui-
none intraperitoneally once a day for a week.

Data obtained by Sezgin et al. (2019) confirms the
hypothesis that the use of dexpanthenol contributes to
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the reduction of wound surface during treatment. In ex-
periments on rats, the researchers proved that the local
use containing a combination of dexpanthenol, silbiol,
undecylenic acid, and lidocaine decreased the wound
surface area on the 7th day of treatment from 5.07 to
1.42 mm? in the test group. As in this experiment, the
full therapeutic effect was observed on the 14th day
of treatment. The data obtained is also consistent with
the results of the group of researchers (Kiba et al,
2021). During an experimental assessment of dexpan-
thenol (5% ointment) efficacy on rats, the greatest re-
duction in wound size in the late postoperative phase
was noted: from day 10 to day 14. Ulger et al. (2014),
comparing the effectiveness of 5% dexpanthenol oint-
ment and 5% nebivolol ointment for wound healing,
based on experimental modelling of the wound process
in rats, concluded that no substantial changes in the
healing process were recorded between the examined
ointments. However, a therapeutic effect was observed
only on the 21st day, which is 6 days longer compared
to this experiment. This may be due to a 2-fold lower
concentration of the active substance compared to the
experimental sample of the ointment in this study.

Therewith,Glltekin et al. (2020) do not recognise the
therapeutic effect of dexpanthenol. During the experi-
ment on a monkey, they did not observe any changes in
wound size and epithelialisation when using a 4-com-
ponent ointment made from a mixture of dexpanthe-
nol (5% ointment), nitrofurazone ointment (0.2%), zinc
oxide (20%), and Centella asiatica (1%) twice a day for
local treatment. However, unlike this experiment, the
authors additionally used intramuscular administration
of 5% diluted dexpanthenol (500 mg/2 ml ampoule) 1
time for 10 days. The lack of therapeutic effect may be
due to the antagonistic effect of the simultaneous use
of dexpanthenol and zinc oxide. Ultimately, the latter in
the experimental 20% concentration shows an astrin-
gent effect, due to which the rate and level of dexpan-
thenol adsorption are disrupted.

CONCLUSIONS

Skin inflammations in small pets of various origins are
characterised by intense itching of the skin and are
complicated by bacterial microflora. In the absence
of treatment with a wound-healing ointment, the
wound-healing process slows down.

Changes in morpho-physiological parameters of
blood (reduced haemoglobin content, increased hema-
tocrit value, urea content, leukocytosis) in experimental
animals with signs of a wound process before the start
of the experiment indicate the development of endog-
enous intoxication syndrome. Analysing biochemical
parameters in the blood serum of animals with skin
damage, a substantial increase in the concentration of
total and C-reactive protein was noted.

In experimental animals with skin damage, when
using a dexpanthenol-based ointment (10 mg per 1 ml),
no signs of infection of wounds with microflora and ex-
udation were observed. The drug under study effectively
reduced the wound surface area in experimental animals
during the course of treatment: in cats - by 95.83%, in
dogs - by 92.86%, and in decorative rabbits - by 90.63%.

On the 14th day of treatment, the number of
white blood cells and C-reactive protein in experimen-
tal animals were within the physiological norm - in
cats - (9.67%0.54) x 10°%/dm34.94+0.24 mg/L, in dogs -
(10.77+0.86) x 10°/dm*and 4.75%0.26 mg/L, in rabbits -
(8.22%0.90) x 10°/dm*and 4.16%1.20 mg/L, respectively.
There is no substantial difference between experimen-
tal and intact animals.

It was identified that the examined drug is well tol-
erated by sick animals, does not cause adverse reactions,
does not have a negative effect on healthy tissues, and
has a positive effect on the dynamics of haematological
and biochemical parameters of the blood of experimen-
tal animals. The experimental drug can be recommended
for use in clinical veterinary practice as an anti-inflam-
matory and wound-healing agent for small pets.
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Abstract. LLIkipa TBap1H € KOMNIEKCHUM OPraHOM, iKMit Be3anocepenHbO CNPUIAMAE BNIMB 30BHILUHbOMO CEPefoBULLA
i BUKOHYE HapepHO-3axmcHy (YHKLI, @ TaKOX [OMnoMarae niaTpMMyBaTH PiBHOBAry BHYTPILUHbOIO CEpeaoBMLLA
opraHi3my. [TopylieHHs KOXHOMo 3 PiBHIB 3aXMCHOI CUCTEMW NPU3BOAMTL A0 PO3BUTKY 3anasibHUX 3aXBOPHOBaAHb
WwKipw. JIikyBaHHS paHM 3anWLLAKOTLCS OAHIEH 3 HAMAKTyaNlbHIWMX HAYKOBMX Ta MPaKTUYHUX Npobnem cyyacHoi
BETEPMHAPHOI MeaMUMHU. Paa HayKoBLiB NPOBOAMTbL MOLIYK Ta po3pobKy HOBMX BETEPMHAPHMX NpenapatiB Ans
NiKyBaHHS paH pi3HOi eTionorii y ApibHMX OOMaLIHiIX TBapWH, OAHAK 3aCTOCYBAaHHA NiKAapCbKMX 3acobiB 4acTo
BMK/MKAE NOBIYHI peakuii 3 6oKy Wwkipu.MeToto Liei poboTH Byna ouiHKa eheKTUBHOCTI 3aCTOCYBaHHSI BETEPUHAPHOTO
npenapaty (Ma3sb) Npu NiKyBaHHi paH y AOMALLHIX TBapuH (cobaku, KOTH, Kponi). B poboTi BUKOPUCTAHO CTaHAAPTHI
KNiHIYHI, remMaTonoriyHi Ta 6ioxiMiyHi MeToaM AOCAIAKEHHS. Y AOCNIIKEHHIX 3aCTOCOBYBaNM npenapaTt 3 AikYoH
peyvyoBMHOK AEKCNAHTEHON Ta JONOMDKHUMU PEYOBMHAMU feKaMETOKCUH, Macno Ba3eNliHOBE, eMyNbratop, rMiluepuH,
MeTunnapabeH, nponinnapabeH, Boga ounwieHa. [locnimxyBaHuii npenapat e@eKTMBHO 3MEHLLYBAB MIOLLY PaHOBOI
NOBEPXHi Ha YCiX TepMiHax cnocTepexeHHs. [JoBeaeHo, Wo 33 BUKOPUCTaHHS Ma3i Ha OCHOBI fekcnaHTeHony (10 %)
NMOBHMI pPaHO3arotBaNbHUI ePeKT y AOCNIAHMX TBAPUH CnocTepiraBca Ha 14-Ty noby NikyBaHHS: NIOLWA PAaHOBUX
NoBEPXOHb 3MeHwWyBanacb Ha 93,1%1,51 %. JocnigxkyBaHi NOKa3HUKKM CTAaTUCTUUYHO AOCTOBIPHO BiApi3HANMUCA Bif
QHANOriYHMX Y rpyni HeNikoBaHMX TBAPWH i3 paHaMu LWKipU. BUBYEHO 3aranbHW KNiHIYHMI CTaH AOMALLHIX TBapWH,
NPOBELEHO reMaTosoriYHi Ta 6ioXiMiUYHI LOCNIAKEHHS KPOBi TBAPMH 32 YMOB HAaHECEHHS Ha MOLUKOAXKEHI AiNSHKM
LWIKipW fOCAifAHOro npenapary.Y TBapyuH i3 NOLWKOAXKEHHSM LIKipW 6e3 NikyBaHHS cnocTepirany AMHaMiYHMI pO3BUTOK
roCTpOro 3anajibHoro NpoLecy B OpraHi3mi, pO3BUTOK CUHAPOMY EHAOMEeHHOI IHTOKCUKALLiT, 03HAKM iHDIKYBaHHS paH,
BMPaXKeHY eKCydaLilo Ta CNOBiNbHEHHS KOHTPakLii. Po3pobneHnii BeTepuHapHuii NpenapaT 3 Ail040K peYOBMHOK
[LeKCNaHTeHON OLHOYACHO MpPOSBASE BUPAXEHY MPOTM3anasbHy i paHO3arolBanbHy Aito Ta 3abe3nevye LWBMOKUA
NiKyBanbHWI edekT Npu paHbOBMX NpoLecax y ApibHMX LOMALUHIX TBAPWH
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