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Abstract. The disease of the lower urinary tract in cats is clinically
significant pathology affecting about 7% of cats. Idiopathic feline cystitis
(ICC) is diagnosed in more than half of cases of lower urinary tract disease
in cats under the age of ten years. The cat HCC is a diagnosis of exclusion,
in other words, urolithiasis and bacterial infections of the urinary tract
should be excluded from the diagnosis. There are several reasons leading to
the occurrence of diseases of the lower urinary system of cats. However, the
idiopathic form of this disease (idiopathic cat cystitis) is one of the most
common today. Stress, as it is now known, plays a very important role in the
initiation and/or aggravation of the course of HCC. Worldwide, idiopathic
cystitis is the most common cause of diseases of the lower urinary tract of
cats, both males and females. The development of effective methods for the
treatment of idiopathic cystitis in cats is one of the promising areas of
veterinary science and practice. The article presents the results of studies
obtained in assessing the effectiveness of the use of the drug "Furinaid" in
complex therapy in the treatment of idiopathic cystitis in cats. Based on the
obtained research results, it was found that 100% of the animals recovered
in all the test groups, which indicates that the animals were properly treated,
but the scheme using the drug "Furinaid" was therapeutically more effective.
Therefore, it can be argued that in pharmacotherapy of idiopathic cystitis in
cats, the use of drugs containing glucosaminoglycans is of great importance.

1 Introduction

Idiopathic cystitis is an inflammatory disease of the bladder in cats, the cause of which
remains unknown ("idiopathic" means "without a known cause"). This is a fairly common
condition and can occur in cats of any age and breed. Although the exact mechanisms of the
development of idiopathic cystitis are unknown, it is believed that a combination of factors
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such as changes in urine composition, stress, poor nutrition, decreased immunity and genetic
predisposition occur [1-2].

This disease is one of the most common diseases of NMP in cats. The widespread spread
of the disease, the considerable frequency of recurrence, indicate that the issues of prevention
and treatment of HCC remain open and extremely necessary [3-5].

The discussion on the problem of the prevalence and etiology of idiopathic cat cystitis is
characterized by significant differences in views. The causes of interstitial or idiopathic
cystitis have not yet been established. It is believed that one of the provoking factors is stress
(physical, emotional), namely, a change in the hypothalamic-pituitary-adrenal axis. Stress
and anxiety can act as triggers in the process of the appearance and maintenance of clinical
manifestations of idiopathic cystitis [6-8].

It is assumed that as a result of violation of the integrity of the glycosaminoglycan (GAG)
barrier of the bladder, which, in turn, passes into the transitional epithelium, the nerve endings
of the transitional epithelium of the bladder are exposed. When signals are transmitted to the
overlying centers, an axon reflex develops with the final release of histamine and provocation
of an inflammatory process in the urethra, which can cause the development of symptoms
typical of cystitis. When making a differential diagnosis, it is necessary to exclude
pathologies such as urolithiasis, bacterial infections of the urinary tract, bladder tumors and
urinary incontinence. Successful diagnosis depends on the possibility of a comprehensive
and careful study of clinical signs that may affect various organ systems, and the study of
behavioral changes. [9-11].

At the moment, there are no consistently reliable diagnostic markers that make it possible
to diagnose idiopathic cystitis and differentiate various clinical and pathological phenotypes
of the disease.

Correction of BCC consists of two main stages: relief of stress and reduction of urine
density by increasing the volume of fluid consumed. Additional methods, depending on the
degree of damage to the bladder wall and the severity of cystitis symptoms, may include the
use of anti-inflammatory, painkillers and antispasmodic drugs [12-14].

The drug "Furinaid" (manufacturer TRM, Ireland) was specially developed for cats to
restore the protective layer of the urinary tract and treat idiopathic cystitis of various
etiologies. The active substance of the drug — N-acetylglucosamine — is a structural unit of
glycosaminoglycans that form a protective film on the mucous membrane of the bladder. In
this form, the substance is well absorbed through the gastrointestinal tract, attaches to the
damaged epithelium and increases the tightness of the bladder and the resistance of the
mucous membrane to harmful effects and inflammation. Thus, the main cause of cystitis of
any etiology is eliminated — a lack of glycosaminoglycans [15-17].

In connection with the above, the purpose of our work is to study the effectiveness of the use
of the drug "Furinaid" in complex therapy in the treatment of idiopathic cystitis in cats.

2 Materials and methods

The research was carried out by the veterinary clinic "White Fang" (Novocherkassk) from
September 2022 to June 2023 18 cats with clinical signs of cystitis of various breeds and
genders aged 1-6 years, with a live weight of 3.5 - 6.0 kg were selected for research in the
test period on the principle of analogues. Two groups were formed of them.

Diagnosis of idiopathic cystitis was carried out comprehensively, taking into account
anamnestic data, clinical signs, as well as laboratory tests of blood and urine of sick animals.
To exclude neoplasms, abnormal development of the urinary system organs, urolithiasis,
ultrasound and X-ray examination of the bladder was performed. Bacterial cystitis was
excluded during bacteriological examination of urine of animals of both groups.
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During the collection of anamnesis, the number of manifestations of cystitis and the
presence/absence of stress factors were taken into account. Clinical manifestations were
determined before the treatment and 10 days after its completion. The main clinical signs of
idiopathic cystitis in both groups are: frequent urination, tension, vocalization during
urination, hematuria, urination outside the tray, increased groin care and the presence of signs
of neurotic behavior.

The animals were on outpatient treatment. The animals of both groups were transferred
to dietary nutrition for the period of the experiment. A prerequisite for the owners was strict
compliance with the conditions of watering for cats, frequent change of clean water and
unlimited access to water. Also, for all animals, it was recommended to create a favorable
environment that helps minimize the impact of stress triggers.

Patients of the first and second experimental groups were transferred to the therapeutic
food of Farmina Vet Life Struvite Management (dietary nutrition for cats developed to
manage relapses of urolithiasis and for the treatment of idiopathic cystitis).

Scheme I. Animals of the first experimental group were treated with the analgesic and
anti—inflammatory drug Meloxivet 0.2% solution for injection at a dose of 0.05-0.1 mg / kg
of body weight 1 time / day course - 3 days; oral suspension of Stop-cystitis for cats 2 times
a day, 2 ml per 5 kg of MT for 10 days; the drug Relaxes 1 table. per kg of MT 1 time per
day orally together with food for 1 month, the drug for pheromonotherapy "Felivey" (a
fraction of pheromones of the facial glands in a cat) in the form of a spray was applied once
a day to cat habitat objects (couches, scratching posts, trays, upholstered furniture and
others).

Scheme I1. Animals of the second experimental group were treated with the analgesic and
anti-inflammatory drug Meloxivet 0.2% solution for injection at a dose of 0.05-0.1 mg / kg
of body weight 1 time / day in / m course - 3 days; oral suspension of Stop-cystitis for cats 2
times a day, 2 ml per 5 kg MT for 10 days; the drug for pheromonotherapy "Felivey" in the
form of a spray was applied once a day to the objects of the habitat of cats; the drug Furinaid:
during the first 14 days, the dosage for cats is 2.5 ml of the drug orally per animal 1 time per
day, the next 14 days - 1.25 ml of the drug 1 time per day; the drug Relaxes 1 table. per kg
of MT 1 time per day orally with food for 1 month.

Clinical studies were carried out using examination and

palpation, and anamnesis data were taken into account. Attention was paid to appetite,
thirst, urination, body temperature, pulse, respiratory rate, condition of mucous membranes
and hair, degree of dehydration, body position in space, fatness, presence/absence of anxiety
in animals.

During palpation of the abdominal cavity, special attention was paid to palpation of the
kidneys to determine their size, shape, surface condition (smooth, bumpy), soreness.
Palpation of the bladder was performed in order to determine the degree of its filling, tone,
soreness.

The urine test was performed on the 1st, 15th, and 30th day of the study. The clinical
analysis of urine included an assessment of the physical and chemical characteristics of urine,
an analysis of mineral and organic substances contained in urine by microscopy of urine
sediment

by an approximate method using test strips Combiscrin 11 ASUS. Urine sampling was
carried out by natural urination and cystocentesis for bacteriological examination with the
position of the animal on its side. Urine density was determined using a hydrometer
(urometer) with a scale range from 1.001 to 1.050.

Hematological studies were performed on an automatic hematological analyzer URIT-
3020 VetPlus at the time of treatment at the clinic, on the 15th and 30th days of curation. To
do this, blood was taken from cats from vena saphena. At the same time, the total number of
erythrocytes, leukocytes, hematocrit and hemoglobin levels were determined. The
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biochemical composition of the blood serum was examined on an analyzer "Statfax1904" on
the 1st, 15th, 30th day of the study. The levels of creatinine, urea, total protein, total calcium,
inorganic phosphorus, potassium and sodium were determined. The study was carried out in
blood serum by taking blood from cats from vena saphena in an amount of 3 ml, stood for an
hour to form a clot, then centrifuged.

Ultrasonographic studies were performed at the time of treatment at the clinic. The fur on
the abdomen was shaved in the usual way, the skin was treated with medical alcohol, after
that gel for ultrasound diagnostics of the company "Geltek" was used. The animal for the
study of the genitourinary system was fixed in a dorsal position or lying on its side.
Ultrasound examinations were performed on the Mindray UMT-150 device.

The test animals were monitored every day, up to the moment of recovery. The onset of
recovery was judged by the change in the general condition of the animal, the absence of
clinical signs and the results of hematological studies.

3 Results

A retrospective analysis of the frequency of manifestations of pathologies of the urinary
system organs from the total number of diseases of cats admitted to the veterinary clinic
"White Fang" (Novocherkassk) from September 2022 to June 2023 showed that the most
common diseases of the urinary system in cats are urolithiasis, cystitis (including idiopathic
cystitis), nephritis, chronic renal failure (CRF) and acute renal failure (ARF). Polycystic
kidney disease (PBP) and nephropathies are less frequently registered. These diseases
accounted for 25.2% of the total number of sick cats. Of the diseases of the urinary tract in
cats admitted to the veterinary clinic "White Fang" (Novocherkassk), urolithiasis and
idiopathic cystitis were most often detected (Table 1).

Table 1. Percentage ratio of various pathologies of the urinary system of cats for 2022-2023 who
were admitted to the veterinary clinic "White Fang" (Novocherkassk)

Name of the disease Number of cases, %
Urolithiasis 30,2
Cystitis (including idiopathic) 19,6
Acute renal failure 14,4
Chronic renal failure 14,8
Nephropathies 2,9
Jade 18,1

According to the data of our retrospective analysis, diseases of the urinary organs were
recorded in cats throughout the calendar year. Urolithiasis was detected in cats throughout
the year, but the peak incidence occurred in autumn. The high incidence of cystitis occurred
in the autumn and winter periods. Idiopathic cystitis is less dependent on seasonality. There
is a slight increase in the disease in the autumn and spring periods. Acute and chronic renal
failure was detected mainly in summer and autumn. Polycystic kidney disease was diagnosed
mainly in winter, and nephritis and nephropathy in autumn.

An analysis of the prevalence of idiopathic cystitis in domestic cats, depending on gender
and physiological condition, showed that cats are more likely to be susceptible to idiopathic
cystitis, regardless of the activity of the functioning of the reproductive system (29.9%
unsterilized cats and 31.3% sterilized, respectively). In cats, minor differences in the spread
of the disease were recorded depending on the physiological state: in non—castrated cats -
20.1%, in castrated cats — 18.7% of the total number of sick animals. Idiopathic cystitis, as a
rule, most often affects cats. Cats with this disease, in comparison with other animals, behave
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quite nervously and react excessively violently to the environment. Animals with free access
to walks may also be susceptible to this condition, especially with a large population density
of cats in the surrounding area (Figure 1).

The age of sick animals varies in very large age ranges from 6 months to 12 years, but
the greatest percentage of morbidity falls on the age from 1 year to 3 years (53.9%), from 3
to 7 years -26.1% and from 7 to 12 years - 16.2% of the total number of cases. Thus,
idiopathic cystitis is less common in the age group under one year, and most often idiopathic
cystitis affects cats in young and middle age (Fig.2).

20.10% | sterilized cats

H unsterilized cats
I neutered cats

uncastered cats

Fig. 1. The incidence of idiopathic cystitis, depending on gender

16.20%
W upto 1lyear

m from 1 year to 3 years
m from 3 years to 7 years

from 7 years to 12 years

Fig. 2. Incidence of idiopathic cystitis of cats of various age groups.

It was also found that animals living in apartments and not having access to the street, in
comparison with those who are on a samovygula, are more likely to suffer from idiopathic
cystitis — 61.21%, respectively, of the total number of cases.

anamnesis was collected in cats who were admitted to the reception with suspected
idiopathic cystitis for diagnosis, a general clinical examination was performed, body
temperature was measured, hematological and urine tests were performed, ultrasonographic
studies, if necessary, X-ray studies. Since idiopathic cat cystitis is a diagnosis of exclusion,
it is necessary to exclude other diseases from the group of ZNMP (diseases of the lower
urinary tract). To confirm the diagnosis, in all cases, a bacteriological analysis of urine was
necessarily performed.
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During the collection of anamnesis, the number of manifestations of cystitis and the
presence/absence of stress factors were taken into account. An analysis of the anamnesis data
showed that all the sick animals were exposed to a certain influence of various stress factors.
the most common triggers were conflicts with other cats, the appearance of children or new
pets in the family, change of residence. In 60% of cases, two or more stress factors were
detected simultaneously in the examined animals. Stress factors can provoke the
manifestation of clinical signs of idiopathic cystitis by activating the efferent part of the
sympathetic nervous system, stimulating the dorsal root ganglia. The latter react to such an
effect by inducing the release in peripheral tissues of neuropeptides and mediators
responsible for the development of an inflammatory reaction and the emergence of a feeling

of pain.

Ultrasound examination revealed signs of inflammation of the bladder in all animals,
without the presence of concretions, which was also confirmed by X-ray examination.

Table 2. Clinical monitoring of cats with idiopathic cystitis

A symptom of the disease Frequency of occurrence, %
Pollakiuria 59,7%
Hematuria 45%
Ishuria 30,3%
Violation of appetite and thirst 18,3%
The presence of signs of neurotic behavior 34,7%
Localization during urination 39,2%
Stranguria 6,4%
Absence of symptoms 5,5%
Increased groin care 44,6%
Signs of aggression 13,7%

As can be seen from Table 2, the main symptoms treated by cat owners with a subsequent
confirmed diagnosis of idiopathic cystitis are pollakiuria, hematuria, ischuria, the presence
of signs of neurotic behavior, vocalization during urination, increased groin care.

The analysis of therapeutic efficacy showed that in animals in group I, the clinical
manifestations of the disease under discussion were manifested longer and more intensively
than in animals of group II. Thus, the absence of the main clinical manifestations of idiopathic
cystitis was noted in animals of the Il nd group on the sixth day. Signs of undesirable behavior
of cats were not noted. It is noteworthy that the animals of the second experimental group
showed no signs of aggression. In animals of the 1st experimental group, the disappearance
of the main clinical signs of cystitis was noted on the 8th day, some animals with signs of
neurotic disorders in the history of the disease retained signs of aggression even after
normalization of indicators. Complete stabilization of physiological parameters and
behavioral reactions in group 2 animals was noted by the 20th day of treatment, in group 1
by the 30th day, which indicates the effectiveness of including N-acetylglucosamine

(Furinaid drug) in the therapeutic regimen.

Studies have shown in the first day significant deviations from the physiological norm in
terms of protein content in urine, the presence of a flat, transitional epithelium, the presence

of hematuria, pronounced leukocyturia.

Table 3. Changes in clinical urine analysis during correction of idiopathic cystitis in cats

Indicator Day FP Animal groups
I I
5,0-7,0 7,00+0,50 6,50+0,50
pH 15 6,50+0,10 6,00+0,50
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30 6,50+0,10 6,30+0,15
Density, 1 1,020— 1,050+ 0,005 1,050+0,005
g/cm3 15 1,040 1,035+ 0,005 1,030+0,002

30 1,025+ 0,002 1,030+0,005
Protein, g/ 1 0-0,1 0,60 +0,10 0,60 +0,10

15 0,40 +0,10 0,15 +0,10

30 0,10 +0,10 0+0,10
Transitional 1 12,00 £ 1,00 12,00 £+ 1,00
epithelium, 15 0 5,00 £ 0,05 3,00 £ 0,05
pes/pp 30 1,00 + 0,05 0+ 0,05
Squamous 1 15,00+0,50 16,00+0,05
epithelium, 15 0-0,5 10,00+0,50 5,00+0,05
pes/pp. 30 3,00+0,05 1,00+0,05
Renal 1 2,00 £ 0,50 2,00 £ 0,05
epithelium, 15 0 1,00+ 0,10 0+0,05
pes/pp. 30 00,05 0+ 0,05
Erythrocytes, 1 250,00+ 0,50 250,00+0,50
pes /p.zr. 15 150,00+ 0,05 0+0,10

30 0-2 0+0,05 040,005
Leukocytes, 1 25,00 £ 0,50 33,00+ 0,50
pcs /p.zr. 15 15,00+ 0,10 9,00 +0,10

30 0-2 3,00+£0,10 2,00 + 0,05
Hyaline 1 1+0,05 140,05
cylinders, 15 0+0,05 0+£0,05
pes/p.zr. 30 0-1 0+ 0,05 0+ 0,05
Inorganic 1 ots ots
precipitation, 0
pes/pp

15 ots ots

30 ots ots
Bacteria 1 single ots ots

15 ots ots

30 ots ots

As can be seen from the table below, on the first day of observation, hyperproteinuria, or
nonselective proteinuria (protein content in urine 0.60 + 0.10 g/l) was diagnosed in patients
of the experimental group. On the 30th day of treatment, the protein level in the urine in both
groups fell within the reference interval.

Mild or moderate leukocyturia in cats does not always indicate an infectious disease of
the urinary system. During the study of urine samples on day 1, pronounced leukocyturia was
detected in all groups. By day 30, the content of leukocytes in the urine in group I only
slightly exceeded the physiological norm (3.00 + 0.10), in group II it did not go beyond the
reference values and amounted to 2.00+ 0.10.

On the first day, a large number of cells of the flat (12.00£1.00 and 15.00+0.05)
transitional epithelium were detected (15,00+0,50; 12,00+1,00). On the 30th day, the amount
of epithelium in urine samples did not exceed physiological parameters in both groups. When
analyzing the content of the renal epithelium, it was revealed that on the 15th day in group I
it was present in a small amount (1.00 = 0.05), while in group II there was no renal epithelium.
By the 30th day of treatment, renal epithelium was not detected in any of the groups. Thus,
it can be concluded that during treatment, uneven improvements in urine samples were
observed in patients of all the study groups. In the second group, the improvements were
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more significant and were traced already from the 15th day, and by the 30th day, the main
indicators returned to the physiological norm.

Biochemical studies of blood serum in cats were carried out in order to control the work
of the filtration apparatus of the kidneys, as well as to detect secondary changes as a result of
acute urinary retention (Table 4). the main attention was paid to the work of the kidneys.

Table 4. Biochemical blood parameters in idiopathic cystitis of cats.

Indicator Day FP Animal groups
I 11
urea 1 13,2+0,4 15,3 +£0,5
mmol/l 15 7,1-15 12,4+0,6 13.4+0,3
30 12,3+0,4 13,0+0,3
creatinine 1 168,854 172,8+5,1
mmol/l 15 44-160 163,1£3,9 159,1+4,9
30 165,3+ 3,5 145,2+3,7
phosphorus 1 1,9+0,15 2,3+0,2
mmol/] 15 1.3-2.1 1,5£0,10 1,9+0,05
30 1,5+0,10 1,6+0,05
Total 1 2,6+£0,20 2,2+0,20
calcium, mmol/l [ 135 2.1-2.5 2,240,20 2,1£0,10
30 2,1+0,10 2,4+0,05
sodium mmol/l 1 138,24+ 4,40 135,245,10
15 145-150 141,5+ 3,90 144,1+3,80
30 148,2+ 3,30 148,4+3,90
potassium 1 3,7+0,30 3,9+0,30
mmol/l 15 4.2-5.5 4,1+0,20 4,5+0,10
30 4,5+0,10 4,7+0,10
Total protein g/l | 1 58-76 78,2+ 2,30 85,5+2,20
15 75,6+ 1,70 71,4+2,00
30 68,5+ 1,50 65,5+1,40

An increase in the level of nitrogenous metabolites in the blood can be interpreted as a
decrease in the detoxification function of the kidneys as a result of the development of OBP,
the result of dehydration / hypovolemia due to impaired appetite and thirst. At the time of
admission, a sufficiently high content of total protein in the blood serum of animals of all
groups was observed, the values were 78.2 £ 2.30 in the I-th, 85.5+ 2.20 in the II-th groups,
respectively. Hypokalemia and hyponatremia were observed in the study groups on the first
day. The potassium level was 3.7+0.30 mmol/l in the I-th, 3.9+0.30 in the II-th. The sodium
level is -138.2+4.40 in the I-th, 135.2+ 5.10 mmol/l in the II-th. An increase in intracellular
sodium content and a decrease in intracellular potassium content is observed when the
transmembrane fluid flow is disrupted.

The results of the analysis of venous blood samples on the 15th day of treatment showed
that in the first group the creatinine level decreased, but still remained above the threshold
values (163.143.9), in the second group this indicator returned to normal and was 159.1+4.9
mmol/L. Thus, it was found that in the second group, a more pronounced decrease in blood
creatinine concentration was detected — by 7.96% versus 3.4% in group 1. In addition, the
level of total protein and calcium decreased more markedly in the second group, which also
indicates the stabilization of the body's metabolic processes and normalization of kidney
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function. The level of total calcium returned to normal in group I (2.2+0.20). The
phenomenon of hypokalemia and hyponatremia became less pronounced by the 15th day, but
it was still traced. At the same time, potassium values were slightly reduced in group I
(4.1+0.20) and returned to normal in group II (4,5+0,10).

It should be noted that by the 30th day of observation, all the studied values in both
experimental groups were within the reference values, however, a more positive dynamics of
normalization of indicators and a more stable result was noted in animals of the II
experimental group. This indicates that when correcting idiopathic cystitis, the use of drugs
that contribute to the restoration of the protective layer of the urinary tract (the drug Furinaid)
is of great importance. In addition, adequate anti-stress therapy is not the last place in the

treatment.
Table 5. Changes in clinical blood analysis in cats with idiopathic cystitis
Indicator Day FP Animal groups
1 11

Hemoglobin 1 120,3 +4,1 1253 + 4,8
(Hb), g/l 15 90 — 150 129,3+£3,9 130,2+3.9

30 135,7+£5,3 1423+ 5,1
Hematocrit 1 52,2+ 1,5 50,3+ 3,5
(HCT),% 15 30 -47 451+1,9 452+32

30 41,0+22 42,5+2,6
Erythrocytes 1 6,5+2,5 55+£1,9
(RBC), 10-| 15 5,6-10,7 7,2+3,1 73+2,5
121 30 84+209 8,9+32
White blood | 1 20,4+ 3,6 23,0+3,5
cells 15 5,5-18,5 18,3+27 16,2 +32
(WBC), 10911 | 30 15,0+2,7 14,5+27
Erythrocyte 1 32,3 43,1 40,0 £2,8
sedimentation | 15 1-13 23,1 £2,8 24,1 £2,1
rate  (ESR), | 30 12,0 £1,5 11,2 +1,2
mm/h

In the course of our study, from the first day to the last, we did not observe a violation of
the production of red blood cells. Further, during the entire study period, the level of red
blood cells in all groups was within the physiological boundaries. The level of hemoglobin
throughout the study was also within the reference values.

When analyzing the number of leukocytes, it was found that on the 1st day, leukocytosis
was registered in cats of all groups, which indicated that severe inflammatory reaction. By
day 15, the number of leukocytes returned to normal in the study groups and amounted to
18.3£2.7, 16.243.2, x109 /I in groups I and II, respectively. By day 30, more significant
improvements were observed in the study groups. The presence of an inflammatory process
in the body is also indicated by an increase in the erythrocyte sedimentation rate (ESR). Thus,
in all groups up to 30 days, a pronounced increase in ESR was recorded, which returned to
normal in the studied groups.

4 Conclusions

As a result of the conducted studies, it was found that a promising direction in the treatment of
inflammatory diseases of the bladder is the use of drugs containing glucosaminoglycans. The use of
the drug Furinaid (N-acetyl glucosamine) in the therapeutic regimen for the treatment of idiopathic
cystitis had a positive effect on the stabilization of physiological parameters and contributed to the
protection of the bladder mucosa from aggressive urine components, preventing the development of
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the inflammatory process. We recommend using the drug "Furinaid" as part of complex therapy in
the treatment of HCC according to the following scheme: during the first 14 days, 2.5 ml of the drug
orally per animal 1 time per day, the next 14 days - 1.25 ml of the drug 1 time per day.
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