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Fleas of the genus Crenocephalides attack mammals such as camivores, lagomorphs, marsupials, primates,
rodents, and ungulates. Among arthropods, the fleas of Ctenocephalides felis species are the most important
ectoparasites of cats worldwide, which negatively affect the animal’s body and are carriers of dangerous diseases.
The parasites cause allergic dermatitis, anemia, especially in young animals. Therefore, timely detection and
identification of ctenocephalidosis pathogens is relevant, the effectiveness of which depend on the high-quality
production of preparations of micro-preparations from parasitic insects. The aim of the work was to improve and
test the method for making micro-preparations from C. felis fleas, which parasitize on cats. The study was conducted
in the conditions “Yashma” private veterinary clinic (the city of Kremenchuk) and the laboratory of the Department
of Parasitology and Veterinary and Sanitary Expert Examination of Poltava State Agrarian University (the city of
Poltava). The proposed method is related to veterinary medicine, namely veterinary parasitology, and can be used
for making anatomical and morphological preparations from C. felis fleas with the aim of studying their
morphological and metric features in the structure. It was found that the use of the proposed method for making total
micro-preparations from fleas turned out to be more effective concerning the general assessment of the intensity of
coloring of the fleas’ body morphological structures (by 72.51 %, P<0.001) and the time required to make one
micro-preparation (by 80.39 %, P<0.001) compared to similar indicators in the method of preparing pathogens of
Mallophaga order in foto. The use of the proposed method allowed to obtain good, uniform coloring of all the fleas’
antennal segments, as evidenced by the obtained high average score (4.91). At the same time, the use of the method
of preparing the pathogens of Mallophaga order in toto led to oversaturation of the above-mentioned morphological
structures with dye, as indicated by the obtained low score (1.35). The obtained results allow us to recommend
the proposed method of producing micro-preparations from Ctenocephalides felis fleas to increase the efficacy of
microscopic studies for feline ctenocephalidosis.

Keywords: parasitology, Ctenocephalides felis, cats, diagnostics, micro-preparations, efficacy.
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EdexTuBHicTh cIoc00y BUTOTOBJIEHHSI MiKponpenaparis 3 0J1ix Ctenocephalides felis,
10 Napa3HuTYITh Y KOTIiB

B. B. Menpunuyk | b. A. ['aBpuk

Buoxu pony Ctenocephalides HanaaroTh Ha TaKHX CCABIIIB, SK XIDKI, 3aifllenIoNi0HI, CyM4acTi, IpHMaTH, TPH-
IlonTaBebkuil gep:xaBHUIT

arpapHHIl YHIBEpCUTeT,
M. [lonraBa, Ykpaina

3yHH, KormuTHI. Cepen wieHHCTOHOTHX BUJ O1ix Ctenocephalides felis € HallBaXXITHBINIIM €KTOIIAPa3UTOM KOTIB Y
BCHOMY CBITI, IKi HeTaTHBHO BIUIMBAIOTh Ha OpTaHi3M TBapHHH, Ta € IepeHOCHHKaMH Hebe3HmedHnX XxBopoo. ITapa-
3HUTH BHKJIHKAIOTH aJIepridHAI JepMaTUT, aHEeMilo, 0COOIMBO ¥ MOJIOANX TBapHH. ToMy, aKTyalbHHM € CBO€JacHe
BHSBIICHHS Ta ieHTH}IKAIA 30y HUKIB KTeHoIe(anb03y, epeKTHBHICTh SKHX 3aJIeKUTh BiJ SIKICHOTO BHTOTOB-
JISHHS MIKpOIIpeTIapaTiB 3 IapasHTHIHHX KoMaxX. MeToro po6oTH OyiIo yI0CKOHAJICHHS Ta BHIIPOOYBaHHS CIIOCO0Y
BHTOTOBJICHHS MiKponperapaTis 3 6iix C. felis, 110 Tapa3UTyIOTh y KOTIB. JI0CIIiI)KEHHS IIPOBOIMIN B yMOBAaX IIPH-
BaTHOI BeTepHHApHOI KIIHIKK «SmMa» (M. KpemeHuyk) Ta mabopaTopii Kadeapu mapa3uToiorii Ta BeTepHHAPHO-
caHiTapHOI excmepTHsn IlonTaBchKOro AepikaBHOTo arpapHoro yHiBepcuTeTy (M. IToxraBa). 3ampomoHoBaHMIH
CII0Ci0 BITHOCHTHCSA 10 BeTepHHApHOI MENIINHH, a caMe — BeTepHHapHOI Tapa3uToJIorii, 1 Moxke OyTH BHKOPICTa-
HUIT U IPUTOTYBaHHS aHaTOMO-MOp(oIoTiYHIX IpernapatiB 6iix C. felis 3 METOI BUBUCHHS X MOP(OIOTIHHIX
I MEeTpHYHHX ocobumBocTell y OyaoBi. BeTaHOBIEHO, IO BUKOPHCTAHHSA 3aIPOIIOHOBAHOTO CIIOCO0Y A1 BUTOTOB-
JIeHHS TOTaJIbHUX MIKpOIpenapaTiB 3 O1IiX BHABHIOCS e(eKTHBHININM 3a 3arajbHOIO OIIHKOIO IHTEHCHBHOCTI 3a-
GapBiieHOCTI MOP(OJIOTIYHUX CTPYKTYp Tisa Omix (Ha 72,51 %, P<0,001) Ta gacom, 1110 e Ha BUTOTOBICHHS OJI-
HOro Mikporpenapaty (Ha 80,39 %, P<0,001) mopiBHSHO 3 aHAJIOTIYHIMU ITIOKa3HUKAMH y CIOCO0I IPUTOTYBaHHS
30ymHuKiB pany Mallophaga in foto. 3acTocyBaHHS 3aIIpOIIOHOBAHOTO CIIOCOOY JJO3BOJIMIO OTPHMATH T00pe, piB-
HOMIpHe 3a0apBJIeHHS BCIX WICHHKIB aHTEH OJIiX, PO IO CBITYUTH OTPHMaHHII BHCOKHH cepeHiil 6ain (4,91). Box-
HOYac, 3aCTOCYBaHHA CIIOCO0Y IMPUTOTyBaHHA 30y AHUKIB psay Mallophaga in toto mpu3BoIHIIO 10 IMepeHaCHIeHHs
(ap6oro BuIeHaBeIeHUX MOP(OIOTIYHHX CTPYKTYP, Ha II0 BKa3ye oTpuMaHuil HU3bKHi 6ai (1,35). OtpumaHni pe-
3YJIBTAaTH JI03BOJSIIOTH PEKOMEHIYBaTH 3aIpOIOHOBAHUII CIOci6 BHTOTOBICHHS MiKpolpemnapatiB 3 Omix Cten-
ocephalides felis nust niABUIICHHS e()eKTHBHOCTI IPOBEICHHSA MIKPOCKOIIYHUX JOCIIDKEHb 3a KTeHoIe(albo3y
KOTIB.
Karouogi ciioBa: mapasurosoris, Ctenocephalides felis, KoTH, TlarHOCTHKA, MIKpOIIperapaTh, e(PeKTHBHICTb.

biomiorpadgiunnii onumc mus uuryBanHs: MenvHuuyk B. B., Taspux b. A. EdexTuBHicTh croco0y BHIOTOBJICHHS MIKpOIpeHapaTiB 3 Oxix
Ctenocephalides felis, 110 Tapa3UTyIOTh Y KOTiB. Scientific Progress & Innovations. 2025. Ne 28 (3). C. 331-335.
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Introduction

Ctenocephalides felis is one of the most important
ectoparasites of dogs and cats worldwide due to its
geographical spread, dual parasitological action as
an invasive agent and transmitter of diseases, economic
losses, and acquired resistance to common insecticides.
C. felis is more adaptable than C. canis, infecting
more host species and therefore establishing itself
over larger areas. Besides, fleas of this species pose
a serious threat to humans [1-6]. C. felis ectoparasites are
known to have the ability to transmit bacteria and viruses
such as Bartonella, hemotropic Mycoplasma, Rickettsia,
and Wolbachia through salivary inoculation during
feeding [7-10]. They are also intermediate hosts
for helminthes such as Dipylidium caninum and
Acanthocheilonema reconditum [11].

Fleas are very effective at infecting their hosts
by jumping from the environment onto the animal or from
animal to animal [12, 13]. Immediately after reaching
the animals’ bodies, fleas begin to feed on blood [14-16].
As a result, severe itching, dermatitis, and anemia may
occur in kittens [17, 18].

Therefore, timely detection and identification of
ctenocephalidosis pathogens is relevant, the effectiveness
of which also depends on the high-quality production
of micro-preparations from parasitic insects. In particular,
the method is known of making permanent preparations
of the fleas of Ctenocephalides genus in toto, according
to which the fleas selected and fixed in 70 % ethyl
alcohol solution are transferred for 12 hours to a
glass with 3 % hydrogen peroxide solution, having previ-
ously pierced the chitinous covering in the middle
third segment of the abdomen with a needle. Then
the insects are removed from the hydrogen peroxide
and thoroughly washed with water. In order to dehydrate
the insects, they are gradually passed through alcohols
of increasing concentration (70.0 %, 80.0 % and 96.0 %),
in each of which the object is kept for 60 minutes.
Then the fleas are carefully transferred to a cavity
glass slide, into which a combined mixture of juniper
and caryophyllus oils in a ratio of 1:1 is previously
added and left alone for 4-5 hours. After that, the fleas
are placed on the glass slide, where a small amount of
Canadian balsam is applied and covered with a cover
slip [19].

Also, the researchers propose to dip the fleas in 10 %
potassium hydroxide for 2 hours at making micro-
preparations, after that to dehydrate the fleas using a series
of ethanol concentrations (50-100 %). In the future,
the authors suggest treating the sample with aniline oil
and washing it with xylene. Then the sample is placed
on a glass slide, applied a small amount of Canada balsam
and covered with a cover slip [20].

The aim of the study
The aim of the research was the improving and testing

of the method for producing micro-preparations from
C. felis fleas that parasitize on cats.

Materials and methods

The research was conducted during 2025 in the
conditions of “Yashma” private veterinary clinic
(Kremenchuk) and the laboratory of the Department
of Parasitology and Veterinary and Sanitary Expert
Examination of Poltava State Agrarian University
(Poltava).

In order to find the optimal time for staining
the morphological structures of C. felis fleas, 80 insect
specimens were examined using the proposed method
for making micro-preparations. The degree of visibility
of the fleas” morphological body structures, which
have a naturally weak (the frontal, second and third
antennal segments and parietal bristles) and pronounced
coloring (main ctenidium and maxillary palps), was
determined by microscopy at magnification x40 and
x100. The degree of visibility was conditionally divided
into high, satisfactory, unsatisfactory, as a result of
insufficient coloring; unsatisfactory, because of the
oversaturation with dye.

To establish the -effectiveness of the method
of producing permanent preparations from fleas of C. felis
genus it was compared with the method of preparing
the pathogens of Mallophaga order in tofo [21]. In all,
40 flea specimens (20 by each method) were examined,
which was resumed on the bodies of cats that came
to the veterinary clinic. The evaluation was conducted
according to the intensity of staining indicators
of the fleas’ morphological body structures that
have naturally weak coloring in accordance with
the 5-point scale (where: 1 is oversaturation with dye,
2 — barely noticeable coloring, 3 — insignificant coloring,
4 — satisfactory uneven coloring, 5 — good uniform
coloring) and according to the time spent on making
one total micro-preparation.

The mathematical analysis of the obtained data was
carried out using the Microsoft EXCEL applied program
package by determining the arithmetic mean (M),
standard deviation (SD) and probability level (P) applying
the one-way analysis of variance technique using Fisher’s
criterion.

Results and discussion

The conducted studies to determine the optimal
modes for implementing the proposed method have
established that a high degree of the fleas’ morphological
body structures visibility with naturally weak and
pronounced body coloring is ensured by the insects’
being kept in the proposed environment for 5—6 minutes
(Table 1).

During this period, the morphological structures
of the body with naturally weak coloring, namely:
the frontal, second, and third antennal segments (Fig. 1)
and parietal bristles (Fig. 2) have time to be colored.
At the same time, there is no oversaturation with dye of
the fleas’ body morphological structures with naturally
pronounced coloring, namely: main ctenidium and
maxillary palps (Fig. 3).
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Table 1

The degree of the morphological body structures visibility of Ctenocephalides felis genus fleas using the proposed

method (N=80)

Exposure, minutes

Morphological structures of the body

1-2 34 5-6 7-8
Morphological structures with naturally weak coloring
Frontal antennal segment * ok ook ok
Second antennal segment * *okk sk sokk
Third antennal segment *k Hkk ok k sk
Parietal bristles ok Aotk *kk °
Morphological structures with naturally pronounced coloring

Main ctenidium wokok Hk k% °
Maxillary palps sk EEEs *xk o

Note: degree of visibility: *** — high; ** — satisfactory; * — unsatisfactory, as a result of insufficient coloring; ® — unsatisfactory, as a result of dye

oversaturation.

Fig. 1. The degree of Ctenocephalides felis fleas’ antennal
segments visibility at using the proposed method:
I —the frontal antennal segment, II — the second antennal
segment, I1I — the third antennal segment (club)

Fig. 3. The degree of Ctenocephalides felis fleas’ body
visibility at using the proposed method:
Ctp — pronotum ctenidium, Ctg — main ctenidium,
Pmx — maxillary palps

Fig. 2. The degree of Ctenocephalides felis fleas’
parietal bristles visibility at using the proposed method

As a result of the conducted studies at comparing
the proposed method and the method of preparing
pathogens of the Mallophaga order in toto, it was
found that the use of the proposed method for making
total micro-preparations from fleas turned out to be
more effective in terms of the general assessment
of the coloring intensity of the fleas’ body morphological
structures (by 72.51 %, P<0.001) and the time required
for making one micro-preparation (by 80.39 %, P<0.001)
compared to the similar indicators in the method
of preparing the pathogens of Mallophaga rder in toto
(Table 2).

The use of the proposed method allowed to
obtain good, uniform coloring of all the fleas’ antennal
segments, as evidenced by the obtained high average
score (4.91). At the same time, the use of the method
for preparing pathogens of the order of Mallophaga
in toto led to oversaturation of the above-mentioned
morphological structures with dye, as indicated by the
low obtained score (1.35).
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Table 2

The comparative effectiveness of the methods for producing total preparations of Ctenocephalides felis fleas

(M+SD, n=20)

Research method, points

Morphological structures of the body

preparation of pathogens of the

EHIPEREL Mallophaga order in toto
Frontal antennal segment 4.95+0.22 1.60+1.47***
Second antennal segment 4.90+0.31 1.20+0.89***
Third antennal segment 4.95+0.22 1.20+0.89%**
Parietal bristles 4.85+0.37 1.40+1.23%**
General assessment of coloring 4.91+0.05 1.35+0.19%**
Time spent on making the total micro-preparation, min 14.05+1.82 71.3542.08%**

Notes: *** — P<0.001 — compared to the similar indicators of the proposed method.

Scientific literature indicates a considerable spread
of C. felis fleas among the domestic cats’ population, as
well as the formers’ danger as invasive agent and
transmitter of diseases [4-0, 8, 9]. Therefore, timely and
accurate diagnosing of fleas’ species is a relevant
direction for the research. For this purpose, it is necessary
to produce high-quality micro-preparations. The
researchers note the presence of a small number of
methods for making micro-preparations from different
insects, which have different efficacy. Therefore, we
proposed the method for producing micro-preparations
from C. felis fleas isolated from domestic cats, tested
it and established its effectiveness.

The conducted studies have revealed that the proposed
method is more effective as far as the general assessment
of coloring intensity of the fleas’ body morphological
structures (by 72.51 %, P<0.001) and the time required
to make one micro-preparation (by 80.39 %, P<0.001)
compared to the similar indicators in the method of
preparing the pathogens of the order of Mallophaga
in toto. The use of the proposed method allowed to obtain
good, uniform coloring of all the fleas’ antennal segments,
as evidenced by the obtained high average score (4.91).

The scientists mention about the known method
of making permanent preparations from the fleas
of Ctenocephalides genus in toto [19]. At the same time,
the disadvantage of the method is the long procedure of
preparing insects for fixation, which takes about 21 hours.
Besides, the double clearing procedure in 3 % hydrogen
peroxide solution and the mixture of juniper and
caryophyllus oils leads to significant discoloration of
separate morphological structures of the insect body,
which can interfere with the study of flea morphology.

Also, the known method of preparing pathogens of
the order of Mallophaga in toto [21] is known, which was
used in the experiment to compare the effectiveness
of the proposed method. The application of the former
method led to oversaturation of the fleas” body
morphological structures with dye, as indicated by the low
score we obtained (1.35). In our opinion, the disadvantage
of this method is the use of a 1 % alcohol solution of
brilliant green as the dye. The use of this dye leads to
oversaturation of the insect body covering, which makes
the produced micro-preparation unsuitable for research.

Thus, the obtained results allow us to recommend the
proposed method of producing micro-preparations from
C. felis fleas to increase the effectiveness of microscopic
studies for feline ctenocephalidosis.

Conclusions

It was found that the proposed method of making
micro-preparations from C. felis fleas, which parasitize
on cats, allows to get good and uniform coloring of the
fleas’ body morphological structures with naturally weak
coloring (the frontal, second and third antennal segments,
parietal bristles), at the same time not to oversaturate with
dye the morphological structures with pronounced natural
coloring (main ctenidium, maxillary palps). The
technique for conducting the proposed method is quite
fast, with an average of 14.05 minutes spent on the
production of one micro-preparation.
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