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V. Melnychuk Fleas represent one of the most important groups of blood-sucking parasitic insects. An important aspect of the

medical and veterinary importance of fleas, which has not lost its relevance even today, is their role in maintaining

\l::itrﬁilinelnichuk@;Qdau_ed“a natural foci of zooanthroponotic and zoonotic infections. With constant flea attacks on an animal, clinical signs

develop, characterized by itching, anxiety, and dermatopathologies, which are due to certain parasite-host
! Poltava State Agrarian relationships, which are based on the interaction of the pathogenic effect of the parasite and the host's defense
University, mechanism. The aim of the research was to determine changes in the biochemical parameters of blood serum of
Skovorody Str., 1/3, infested cats at different levels of ctenocephalic invasion intensity. The conducted studies have established that flea
Poltava, 36003, Ukraine parasitism on the body of cats led to a negative impact of ectoparasites on the biochemical parameters of the blood

serum of infested cats. With increasing intensity of flea infestation of cats, the severity of changes in the biochemical
*Institute of Veterinary parameters of their blood serum increased. Thus, at low levels of ctenocephalic invasion intensity (up to
Medicine of the National 19 specimens/head), a decrease in albumin content by 3.99 % (p<0.05) was detected in the blood serum of infected
AC‘ademy . Agra}rian cats compared to the levels in clinically healthy cats. All other indicators were within physiological fluctuations. At
s)colsztc:ksao;:k;;m;yiv higher rates of intensity of ctenocephalic invasion (from 20 to 42 specimens/head) in the blood serum of infected
03151 Ukrai;e ’ ’ cats, a decrease in albumin content by 15.39 % (p<0.01), glucose by 35.99 % (p<0.05), an increase in total bilirubin
’ content by 33.54 % (p<0.05), urea by 36.24 % (p<0.05), creatinine by 16.18 % (p<0.05), as well as an increase in
the activity of enzymes alanine aminotransferase by 22.42 % (p<0.05), aspartate aminotransferase by 38.56 %
(p<0.05), alkaline phosphatase by 2.4 times (p<0.05), a-Amylase by 51.44 % (p<0.05), gamma-glutamyl
transpeptidase by 31.22 % (p<0.05) compared to the indicators in clinically healthy cats. The results obtained expand
existing data on the impact of fleas on the body of infested cats, and also allow us to take into account indicators of

infestation intensity in increasing the effectiveness of treatment measures.
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Bnius Ctenocephalides felis na 0ioxiMiuHi NOKa3HMKH CHPOBATKH KPOBI
iHBa30BaHHUX KOTIB

B. A. Taspux' | B. B. Menpauuyk'?

I TlonTaBcbKUit I[Cp)KaBHI/Iﬁ broxu NIPEACTaBIAOTE OOHY 3 HAHOUIBII BaXKJTHBUX TPyIl KPOBOCUCHUX MAPa3sUTUIHUX KOMax. Baxnueum

arpapuuii yHiBepcHTeT, aCIIEKTOM MEIMYHOI0 Ta BETEPHHAPHOTO 3HAYCHHs OJIiX, sIKi He BTPAaTUIIM aKTyaJIbHOCTI 1 B JJaHMii Yac, € X poiib y
. ITontapa, Ykpaina MiATPUMII NPHPOJHUX BOTHUII 300aHTPOIIOHO3HHX Ta 300HO3HMX iH(ekuid. IIpn nocrifiHomy Hamaxi Oiix Ha

TBApUHY pPO3BHBAIOTBCS  KIIHIYHI  O3HAKM, SIKIi XapaKTepU3YIOTbCS CBEPOEKEM, 3aHCHNOKOEHHIM Ta
2 [HCTUTYT BETEPHHAPHOL JIepPMAaTOMATONIOTisIMY, 110 OOYMOBJICHO NEBHUMH Mapa3suTO-Xa3siHHMMM BiIHOCHHAMHU, B OCHOBI SKHMX JICXKHTbH
Menuuuan HanionansHoi B3a€EMOJIisl TATOTEHHOrO BIUIMBY Mapa3uTa i MEXaHi3My 3aXHCTy OpraHisamy xassiHa. MeToro mociimkeHb Oyio
aKazieMii arpapHIX HayK BCTAHOBUTH 3MiHM B OiOXiMi4HMX IIOKa3HMKaX CHPOBATKM KPOBi iHBa30BaHMX KOTIB 3a Pi3HMX IIOKa3HHKIB
Vipainu, IHTEHCHBHOCTI KTeHouehanbo3Ho1 iHBasii. [IpoBeaeHUME TOCHIIKEHHSIMU BCTAHOBIICHO, 10 Napa3uTyBaHHS OJix
M. Kuis, Yipaina HA T KOTIB MPU3BOAWIO 0 HETaTHBHOTO BIUIMBY CKTONAPA3HTIB HA OIOXiMiYHI MOKA3HHKHA CHPOBATKU KPOBi

iHBa30BaHMX KOTiB. [Ipu 3pocTaHHi IHTEHCHBHOCTI 3apaKEHHS KOTIB OJIOXaMM TSDKKICTH 3MiH y OlOXiMiuHHX
[OKa3HMKaX X CHPOBATKM KpOBi 3pocTana. Tak, 3a HEBHCOKHX MOKA3HMKIB IHTCHCHBHOCTI KTEHOLE(AIbO3HOT
iHBa3il (mo 19 ex3/roin.) y cupoBaTHi KPOBI 3apaKCHUX KOTIB BHSBISUIM 3HIDKCHHS BMICTY anbOyMiHIB
Ha 3,99 % (p<0,05) nopiBHAHO 3 MOKA3HHKAMHU y KJIHIYHO 3JOPOBHX KOTiB. Bei iHIII IMOKAa3HUKH 3HAXOIMIHUCS B
Meskax (i3i0NOTiYHUX KOJMBaHb. 3a OiIbII BUCOKHX ITOKAa3HUKIB IHTEHCHBHOCTI KTeHOLe(aap03HO1 iHBa3il (Bix 20
10 42 ex3/ToN.) y cCHpOBATIi KPOBi 3apakeHUX KOTIB BCTAaHOBIIOBAIH 3HIDKCHHS BMICTy anbOyMiHIiB Ha 15,39 %
(p<0,01), riroko3u Ha 35,99 % (p<0,05), 3pocTanHst BMicTy 3arajpHoro 6inipy6iny Ha 33,54 % (p<0,05), ceqoBuHmI
Ha 36,24 % (p<0,05), kpeatuniny Ha 16,18 % (p<0,05), a TakoX 3pOCTaHHS AaKTUBHOCTI (epMeHTIB
ananiHamiHoTpaHcepasu Ha 22,42 % (p<0,05), acmapratamiHoTpancdepasun Ha 38,56 % (p<0,05), myxknOi
¢docharazy  y 2,4 pasza (p<0,05), a-Aminazu Ha 51,44% (p<0,05), ramma-rIyTaminTpaHCHENTHIA3U
Ha 31,22 % (p<0,05) mopiBHSHO 3 MOKa3HUKAMH y KITIHIYHO 340POBHX KOTiB. OTpHMaHi pe3y/IbTaTy PO3IIHPIOIOTH
BXKE ICHYIOYl JaHI II0JO BIUIMBY OJIiX Ha OpraHi3sM iHBAa30BaHHX KOTIB, a TAaKOX J03BOJSIOTH BPAaXOBYBaTH
MMOKA3HUKH IHTEHCUBHOCTI iHBa3il y MiIBUIIEHH] €()EeKTUBHOCTI JTiKyBaJbHUX 3aXOiB.

Kuirouosi cioBa: mapasurosoris, KreHouedanbo3, KOTH, IHTEHCHBHICTH iHBa3ii, OlOXiMIiUHI NOKa3HUKH,
CHPOBATKa KPOBI.
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1HBa30BaHUX KOTIB. Scientific Progress & Innovations. 2025. Ne 28 (1). C. 119-123.
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Introduction

Fleas of the genus Ctenocephalides are widespread
ectoparasites of cats in most countries of the
world, including Ukraine [1-6]. These parasitic
insects can also transmit numerous pathogenic
bacteria to both humans and animals, as well
as the cestode pathogen Dipylidium caninum to dogs
and cats [7-9].

As a result of flea parasitism, the transmission
of pathogens, the release of toxins, the development
of allergic reactions in the host's body, as well as
a severe course of the disease with a fatal outcome can
occur [10-12]. Ectoparasites can affect the physiological
processes of the host, which is reflected in the immune
defense and condition of the organism, as well as
in the morphological and biochemical parameters
of its blood. In particular, researchers found that flea-
infested animals had decreased hematocrit, red blood
cell count, hemoglobin, and lymphocyte count, which
the authors believe is due to the ectoparasites feeding
on blood. At the same time, the number of eosinophils,
neutrophils, and basophils in the blood of flea-
infested animals increased, indicating an immune
response by the host [13].

Other researchers have established the negative
impact of fleas on the body of sick animals,
where a significant decrease in the number of erythrocytes
(p<0.05), hemoglobin content (p<0.01) and hematocrit
was recorded in their blood. At the same time, the
number of leukocytes increased in the blood of sick
cats and dogs (p<0.01). Changes in the biochemical
parameters of the blood serum of sick animals
were characterized by an increase in the content of
total protein, urea, creatinine, AST, ALT and alkaline
phosphatase activity (p<0.01) [14].

Scientists note that parasitism by ectoparasites
of the genus Ctenocephalides leads to changes in
hematological parameters of infested dogs, the severity of
which depends on the intensity of the invasion.
Leukocytosis and eosinophilia were detected in the blood
of animals that were parasitized by up to 15 ex. fleas.
At the same time, in the case of an invasion intensity
of 16 to 47 ex. fleas, signs of anemia, inflammatory
and allergic phenomena were recorded on the animal's
body, as evidenced by a decrease in the number
of erythrocytes, hemoglobin content, an increase in
the number of leukocytes, eosinophils and rod-shaped
neutrophils [15].

There are reports where, with a heavy infestation
of Ctenocephalides felis, dairy calves were found to be
lethargic, lose weight, and also have pale mucous
membranes and dehydration. Hematological analysis
revealed anemia with a significant decrease in the number
of red blood cells [16].

The aim of the study

The aim of the studies was to determine changes
in the biochemical parameters of blood serum of infested

cats at different rates of intensity of ctenocephalic
infestation.

Materials and methods

The research was carried out during 2024 in the
conditions of the private veterinary clinic "Yashma"
(Kremenchuk) and the Laboratory of the Department of
Parasitology and Veterinary and Sanitary Examination of
the Poltava State Agrarian University (Poltava).

To determine the biochemical parameters of the
blood serum of animals, the experiment used 18 cats
belonging to residents of Kremenchuk. Three groups
of animals of 6 animals each were formed from them:
one control (clinically healthy cats) and two experimental
(spontaneously infested with fleas at different II:
up to 19 specimen/head and 20-42 specimen/head).
Biochemical parameters of blood serum were
studied using a semi-automatic analyzer "Stat Fax 1904
Plus" (USA). Sample preparation and determination
of specific parameters were carried out according
to the instructions for the device and reagents.
In blood serum, the following were determined:
the content of total protein, albumin, total bilirubin,

creatinine, urea, glucose, phosphorus, potassium,
calcium, magnesium, activity of alanine
aminotransferase, aspartate aminotransferase, alkaline
phosphatase, gamma-glutamyl transpeptidase,
a-Amylase.

Mathematical analysis of the obtained data

was performed using the Microsoft EXCEL application
package by determining the arithmetic mean (M),
standard deviation (SD) and probability level (p) using
the one-way analysis of variance technique using
Fisher's exact test.

Results and discussion

The conducted studies have established that
flea parasitism on the body of cats led to a negative
impact on the biochemical parameters of the blood
serum of infested cats. With increasing intensity of
flea infestation of cats, the severity of changes in the
biochemical parameters of their blood serum increased.
Thus, with low intensity of ctenocephalic invasion (up to
19 specimen/head) in the blood serum of infected cats, a
decrease in albumin content by 3.99 % (27.20+2.70 g/1,
p<0.05) was detected compared to the indicators in
clinically healthy cats (28.33+£3.01 g/1) (Fig. 1).

At higher rates of ctenocephalic invasion intensity
(from 20 to 42 specimen/head) in the blood serum of
infected cats, an even greater decrease in albumin content
by 15.39 % (23.97+1.10 g/1, p<0.01, relative to clinically
healthy animals — 28.3343.01 g/l), a decrease in glucose
content by 35.99 % (4.18+1.03 mmol/l, p<0.05, relative
to clinically healthy animals — 6.53+0.83 mmol/l), an
increase in total bilirubin content by 33.54 % (6.45+0.82
mmol/l, p<0.05, relative to clinically healthy animals —
4.83+1.53 mmol/l), urea by 36.24 % (8.27+2.23 mmol/l,
p<0.05, relative to clinically healthy animals — 6.07+0.29
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mmol/l), creatinine by 16.18 % (108.42+12.85 mmol/I, in the blood serum of infected cats did not differ from
p<0.05, relative to clinically healthy animals - those in clinically healthy cats and were within
93.32+10.42 mmol/l). physiological fluctuations (Fig. 2).

Also, with low intensity of ctenocephalic invasion
(up to 19 specimens/head), enzyme activity levels

HEclinically healthy animals [@20-42 specimen/head Bup to 19 specimen/head
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Fig. 1. The effect of ctenocephalic invasion on biochemical parameters of blood serum of infected cats
depending on the intensity of the invasion
* — p<0.05; ** — p<0.01 — relative to the parameters of clinically healthy animals
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Fig. 2. The effect of ctenocephalic invasion on the activity of serum enzymes of infected cats
depending on the intensity of the invasion
* — p<0.05 — relative to the indicators of clinically healthy animals
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With indicators of intensity of ctenocephalosis
invasion from 20 to 42 specimen/head. In the blood
serum of infected cats, an increase in the activity of
alanine  aminotransferase enzymes by 2242 %
(48.87+5.09 U/l, p<0.05, relative to clinically healthy
animals — 39.9247.16 U/l), aspartate aminotransferase
by 38.56 % (25.08+5.16 U/l, p<0.05, relative to
clinically healthy animals — 18.10+4.44 U/l), alkaline
phosphatase by 2.4 times (79.8482.4 U/l, p<0.05,
relative to clinically healthy animals — 33.9+61.2 U/l),

Bup to 19 specimen/head

@20-42 specimen/head

a-Amylase by 51.44 % (1221.82+397.92 U/, p<0.05,
relative  to  clinically = healthy  animals
8006.82+221.59 U/l), gamma-glutamyl transpeptidase by
31.22 % (12.2742.42 U/1, p<0.05, relative to clinically
healthy animals — 9.35+2.07 U/1).

Regardless of the intensity of ctenocephalic invasion,
the content of trace elements such as K, P, Ca2+ and Mg
in their blood serum did not significantly differ from
similar indicators in clinically healthy animals and were
within physiological fluctuations (Fig. 3).

Eclinically healthy animals

4.49 4.57

4.25

K P

Ca2+ Mg

Fig. 3. The effect of ctenocephalosic invasion on the content of trace elements in the blood serum
of infected cats depending on the intensity of the invasion

In nature, there are various biological relationships
between living organisms. One of these relationships
is parasitism. A parasite is an organism that settles
in the body of an animal and a human and uses it as a
habitat and food source, leading to various pathological
processes that can be detected by changes in
blood parameters of infected animals [17—19]. Therefore,
the aim of our research was to establish changes
in biochemical parameters in the blood serum of
infested cats at different levels of ctenocephalic invasion
intensity. It was found that with increasing intensity
of flea infestation in cats, the severity of changes
in biochemical parameters of their blood serum increased.
Thus, with low intensity of ctenocephalic invasion
(up to 19 specimen/head), a decrease in albumin content
by 3.99 % (p<0.05) was detected in the blood serum
of infected cats. At higher rates of intensity
of ctenocephalic invasion (from 20 to 42 specimens/head)
in the blood serum of infected cats, a decrease in albumin
content by 15.39% (p<0.01), glucose by 35.99 %
(p<0.05), an increase in total bilirubin content by 33.54 %
(p<0.05), urea by 36.24 % (p<0.05), creatinine by 16.18%
(p<0.05), as well as an increase in the activity of
enzymes alanine aminotransferase by 22.42 % (p<0.05),
aspartate aminotransferase by 38.56 % (p<0.05),
alkaline phosphatase by 2.4 times (p<0.05), a-Amylase
by 51.44 % (p<0.05), gamma-glutamyl transpeptidase by
31.22 % (p<0.05).

Similar data were obtained when studying the
effect of flea parasitism on blood serum parameters
of infected dogs. In particular, depending on the intensity
of the invasion, an increase in the content of total bilirubin
(by 15.73 %, p<0.05), a decrease in the content of
albumins (by 22.37-29.28%, p<0.05...0.01), glucose
(by 25.29 %, p<0.05), an increase in the activity of
aspartate aminotransferase and alanine aminotransferase
(by 1.4 times, p<0.05), alkaline phosphatase (by 2 times,
p<0.05) were found. Such changes, according to the
author, indicate pathological changes in the liver that
occur as a result of intoxication of the body from flea
parasitism, as well as a decrease in food consumption due
to severe itching [20].

The results obtained expand existing data on the
impact of fleas on the body of infested cats, and also allow
us to take into account indicators of infestation intensity
in increasing the effectiveness of treatment measures.

Conclusions

With ctenocephalosis of cats, changes were found in
the indicators of their blood serum, where the severity of
the changes depended on the indicators of the intensity of
the invasion. With indicators of the intensity of
ctenocephalosis invasion up to 19 specimens/head. in the
blood serum of infected cats, only albuminemia was
detected (by 3.99 %, p<0.05). With indicators of the
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intensity of ctenocephalosis invasion from 20 to
42 specimens/head. In the blood serum, albuminemia
(by 15.39 %, p<0.01), hypoglycemia (by 35.99 %,
p<0.05), as well as an increase in the content of total
bilirubin (by 33.54 %, p<0.05), urea (by 36.24 %,
p<0.05), creatinine (by 16.18 %, p<0.05), ALT activity
(by 22.42 %, p<0.05), AST (by 38.56 %, p<0.05),
alkaline phosphatase (by 2.4 times, p<0.05), a-Amylase
(by 51.44 %, p<0.05), GGT (by 31.22 %, p<0.05).
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