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Abstract. In veterinary practice, veterinary specialists solve the important problem of the
occurrence and development of immunodeficiency during respiratory infectious pathology in
cats with the help of biologically active additives, probiotics, enzymes, immunostimulators and
vitamins. Interferons are one of the most popular in use from the list of endogenous
immunomodulators. But often the disadvantage of purely immunomodulatory drugs is their
difficult transfer and the presence of a negative effect on the body of domestic animals.
Therefore, an alternative to interferons in order to increase the immune resistance of the body
and improve the well-being of cats is the search, development and use of preparations based
on plant raw materials. The article presents the results of the study of the effectiveness of the
herbal immunomodulator in comparison with the interferon drug "Anfluron”, which was used in
two complex treatment schemes for cats suffering from Bodetheliosis infection. To increase
the immune resistance of cats for bordeteliosis, an aqueous solution of a medicinal composition
based on the Rhodiola rosea root, Oplopanax root, Rozae fruits, Urtica dioica, Crataegus fruits,
Hypericum perforatum fruits was used in an effective ratio of 1:1:1:0.8:0. 8:0.5. As a result of
the use of the specified herbal preparation, a positive trend in the reduction of the manifestation
of clinical signs in sick cats was established from the 6th day of use with a direct correlation of
the decrease in the manifestation of clinical signs in sick animals treated with a classic
interferon drug. As a result of the application of complex therapeutic regimens using various
immunomodulatory drugs, a significant alignment of hematological indicators to the
physiological norm was noted on the 10" and 14 day of treatment in animals of both study
groups. The results obtained in the comparative aspect showed that the proposed herbal
preparation has an immunostimulating effect, improves the general condition and can be used
in the complex treatment of cats with bordetelliosis.

Key words: cats, respiratory infections, treatment, herbal preparations, herbal
immunomodulators.

Introduction. The population of cats in domestic conditions as companion animals has
recently increased. The number of cats is also increasing in crowded places, especially in
shelters, which are constantly replenished with animals due to the loss of their owners and due
to a homeless lifestyle as a result of military operations. As a result of stress due to the above
circumstances, both homeless cats and domestic animals develop increased sensitivity to the
action of various infectious pathogens that cause damage to various systems and organs. In
domestic and foreign publications, it is noted that respiratory infections caused by
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herpesviruses, caliciviruses, chlamydia, mycoplasma, and Bordetella are widespread among
cats (Cai, 2002; Helps, 2005; Walter, 2020). Bordetella bronchiseptica is a pathogenic
microorganism from the Bordetella genus belonging to the Brucellaceae family (Egberink,
2009; Molyneux, 2000; Register, 2012). This pathogen more often affects homeless cats,
animals in kennels and shelters (Dmytryshyn, 2019; Kadlec, 2018). According to scientific data,
bordetelliosis is quite common among domestic animals and causes infectious pathologies of
the respiratory system in 15-20% of cases among other infectious pathologies (Moore, 2022;
Redelman-Sidi, 2011). Itis also noted that Bordetella cause both monoinfection and associated
course with viral respiratory pathogens (Cattelan, 2016). Respiratory virus-Bordetheliosis
infections in cats are accompanied by a non-specific respiratory syndrome, which is manifested
by coughing. Coughing leads to the spread of an infectious pathogen and contamination of the
environment (Dawson, 2000; Hlushchenko, 2024). Practical veterinarians are constantly faced
with the complexity of treating mono- and associated bordeteliosis. Pharmaceutical companies
offer a wide selection of supporting and immunostimulating drugs (Molyneux, 2000). Currently,
various biologically active additives of animal and plant origin are used, which increase the
resistance and immunological status of the body, as well as anti-inflammatory potential, which
contributes to the improvement of the effectiveness of the treatment of many chronic viral and
bacterial infections in animals (Hlushchenko, 2024). An increase in the immune resistance of
the body and an improvement in the well-being of cats occurs under the influence of
preparations based on plant raw materials: groups of adaptogens, phytoncides, groups of
medicinal plants that contain vitamin C (Moore, 2021). Phytopreparations based on echinacea,
which is a natural remedy for increasing immunity and preventing viral diseases in cats, are
considered a classic immunostimulant. The plant belongs to the class of natural adaptogens -
natural remedies that have the ability to increase the body's resistance to infections. But drugs
based on one component affect individual indicators of immunity and have a long course of
administration from 1 to 3 months. Therefore, the issue of development and use of complex
plant immunomodulators, the use of which will improve the functioning of the immune system
in a natural way, is urgent.

The purpose of the work. The aim of the work was to study the effectiveness of the
herbal immunostimulator in the complex therapy of bordetelliosis in cats.

Materials and methods. The material for the research was cats suffering from
bordetelliosis, which were kept in three private shelters for animals in the city of Dnipro 30
animals aged 3-8 months were involved in the experiment. With weight of 1.5-2.5 kg, which
were assigned randomization numbers and placed in separate boxes. Complex diagnostics
were used to establish the diagnosis for bordethelliosis, which included the clinical and
epizotological method and the laboratory method. In order to confirm the laboratory diagnosis
for bordetelliosis, a bacteriological method of pathogen isolation was introduced.
Oropharyngeal swabs and itransnasal washes were examined. To isolate B. bronchiseptica,
carbon-blood agar was used, where the inhibitor cephalexin was added to suppress the growth
of accompanying microflora of the respiratory tract. Two groups of 15 sick animals each were
formed. In the therapeutic basic scheme of treatment of cats with signs of acute respiratory
disorders, the antibacterial preparation "Doxivet" («Borshchahivskiy CFF», LLC, Ukraine),
metabolism stimulator "Vitazal" PJSC "VNP Ukrzoovetprompostach", Ukraine), drops for the
nose «ZOOset» (SkyVet, LLC, Ukraine), antioxidant "Trifuzol Neo" (Ukraine) were used.
Veterinary preparations were used for sick cats treatment in both groups. The animals of group
No. 1 were included in the therapeutic scheme of the investigated aqueous solution of the
medicinal collection, which contained in its composition of the Rhodiola rosea root, Oplopanax
root, Rozae fruits, Urtica dioica, Crataegus fruits, Hypericum perforatum fruits in an effective
ratio of 1:1:1: 0.8:0.8:0.5. The drug was given orally in a dose of 2.0 cm? for 10 days twice a
day. The immunostimulant "Anfluron" (PJSC "VNP Ukrzoovetprompostach", Ukraine) was
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included in the therapeutic scheme of the animals of group No. 2, which was administered
intramuscularly in a dose of 1cm? for 5 days once a day.

Research results. Research began with a clinical examination of sick cats after
confirming the diagnosis for bordetelliosis. We determined the main symptoms of respiratory
tract damage, analyzed the dynamics of their manifestation, starting from the first day, and
further analyzed their duration on the third, sixth, tenth and fourteenth day. The obtained results
are shown in Table 1.

Table 1
The dynamics of the manifestation of clinical signs in experimental groups of cats
with bordetelliosis (n=15)

Observation The clinical signs and groups
. Body Signs of Conjunctivitis Rhinitis Cough
periods t )
emperature | oppression
1 2 1 2 1 2 1 2 1 2
1st day 39,8 | 39,9 13 12 10 11 9 10 12 13
3rd day 39,5 | 394 13 12 10 11 8 9 11 12
6 days 39,1 | 39,0 12 9 7 8 3 4 8 9
10 days 38,6 | 38,4 3 4 2 1 1 1 5 3
15 days 38,3 | 38,2 0 0 0 0 0 0 1 1

During the clinical study, on the first day, an increase in body temperature was noted in
sick animals of both groups, which was maintained over the next three days. A significant
decrease in body temperature in animals of both studied groups was noted already on the sixth
day of treatment. Also, sick cats of both studied groups showed signs of depression,
conjunctivitis, rhinitis, and cough due to bordetelliosis. The analysis of the dynamics of clinical
signs showed a direct correlation of the number of sick cats with leading respiratory symptoms
at the beginning of the disease and during the treatment period in both experimental groups,
that is, the dynamics of recovery was manifested in the same way in sick cats of group No. 2,
which received "Anfluron" as an immunostimulator, and in sick cats group No. 1, which was
given a herbal preparation. As shown in Table 1, these clinical signs began to decrease after
the sixth day of treatment. After 14 days of treatment, the same number of sick cats remained
in both studied groups, in which signs of coughing still persisted due to their severe condition.
Therefore, observations of the dynamics of clinical signs in cats suffering from bordetelliosis
showed that the developed phytopreparation in the form of an aqueous solution of a collection
of medicinal plants showed the same positive effect on the body of sick animals as the classical
immunostimulator "Anfluron".

Due to the pathogenic effect of Bordetella, there were violations of the physiological state
of sick cats, which is necessarily confirmed by a change in the morphological indicators of the
blood. Therefore, the next stage of our research was the study of changes in hematological
parameters of blood in sick cats compared to healthy animals. Hematological studies were
performed on the first day, and later on the 6th and 12th day of treatment (Table 2).

The data presented in Table 2 show that at the beginning of the disease, a decrease in
the level of hemoglobin and a decrease in hematocrit indicators were found in sick cats, which
is associated with a violation of oxygen exchange due to the pathogenic effect of Bordetella in
the organs of the respiratory tract, as a result of which signs of anemia developed.

A significant increase in the number of leukocytes and eosinophils was established, which
indicated intoxication caused by an infectious agent, as a significant increase in monocytes
was noted. Suppression of the immune response was indicated by a decrease in the number
of lymphocytes and an increase in rod-nuclear and neutrophils. As a result of the application
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of a complex therapeutic scheme with the use of various immunomodulatory drugs, we noted
a reliable leveling of hematological indicators to the physiological norm on the 12th day of
treatment in animals of both studied groups.

Table 2
Dynamics of morphological indicators of blood in experimental groups of cats
suffering from bordetelliosis (n=15)

Indicators Clinically | Indicators Indicators of sick Indicators of sick
healthy of sick animals on the 6th day animals on the 12th
animals animals, day

the 15t day 18t gr. 2" gr. 18t gr. 2" gr.
Erythrocytes, 46-10,0 | 795+1,3 |8,2+0,6 | 8,5+0,7 8,9 +1,01 | 8,65 1,32
x10'?/l
Hemoglobin, g/l 80-160 | 75,2155 | 76,8+12,5| 76,5116 | 85,5+13,8 | 86,8+14,2
Hematocrit, % 24,0- 22,68+2,6 |22,8+3,8 | 23,28%+2,8 | 26,8+3,6 25,5+4,2
45,0
Leukocytes, 5,5-18,0 | 20,56+1,16 | 19,55+0,9 | 19,45+ 0,8 | 17,65+ 1,1 | 17,85+ 0,9
x10%/
Banded 0-4,0 4,85+0,73 | 3,65+0,93 | 3,45+0,85 | 3,25+0,65 | 3,13+0,43
neutrophils, %
Segment 35,0- 48,25+2,65 | 49,35+2,4 | 48,20+2,6 | 48,71+2,8 | 48,55+2,7
neutrophils, % 75,0
Eosinophils, % 1-8 10,45+1,35 | 9,35¢1,2 | 9,154#1,5 7,68+1,2 7,78+1,1
Basophils, % 0-1 0 0 0 0 0
Monocytes, % 1-5 6,78 +0,74 | 4,38+ 0,6 | 4,65+£0,8 | 3,85+0,7 | 3,95+ 0,6
Lymphocytes, % 20,0- 59,7+2,15 | 57,4+21|56,2+ 24 | 53,0+ 3,2 | 52,85+ 21
55,0

As noted in scientific publications, the problem of the occurrence and development of
immunodeficiency in animals is solved by using biologically active additives, probiotics,
enzymes, immunostimulators, immunomodulators, and vitamins (Hlushchenko, 2024). The use
of nucleic acid derivatives, as well as a number of biogenic drugs, whose ability to increase the
non-specific resistance of the body is the basis for their widespread use in the complex therapy
of infectious diseases, is not excluded (Moore, 2021).

The results of our research showed the same therapeutic effect with the use of the classic
interferon-based immunostimulator "Anfluron" and phytosborb, which contains in its
composition the roots of Rhodiola rosea, Zamanicha talla, the fruits of rose hips, hawthorn,
nettle grass and St. John's wort in an effective ratio of 1:1 :1:0.8:0.8:0.5. The use of
immunomodulators in both therapeutic schemes had an anti-inflammatory, antimicrobial,
bacteriostatic effect, had a positive effect on the dynamics of the recovery of sick cats and
increased the immune resistance of the body of sick animals.

Conclusion. Thus, the method of increasing the immune resistance of cats during
Bordetella infection by using a herbal preparation based on an aqueous solution of a medicinal
composition based on the Rhodiola rosea root, Oplopanax root, Rozae fruits, Urtica dioica,
Crataegus fruits, Hypericum perforatum fruits was used in an effective ratio, is in no way inferior
to the action of a classical immunostimulator, is economically beneficial and can be used in the
complex therapy of respiratory infections.

REFERENCES
1. Cattelan N., Dubey P., Arnal L., Yantorno O. M., Deora R. (2015). Bordetellabiofilms: a
lifestyle leading to persistent infections. Pathogens and Disease, 74 (1), 108-112.
https://doi.org/10.1093/femspd/ftv108.

I One Health Journal. 2025. Vol. 3. N. 1 I
43



Section 3

2. Cai Y, Fukushi H, Koyasu S, Kuroda E, Yamaguchi T, Hirai K. (2002). An etiological
investigation of domestic cats with conjunctivitis and upper respiratory tract disease in
Japan. Journal of Veterinary Medical Science, 64, 215-219. https://doi:
10.1292/jvms.64.215.

3. Dawson S., Jones D., McCracken C. M., Gaskell R. M., Hart C. A., Gaskell C. (2000).
Bordetella bronchiseptica infection in cats following contact with infected dogs. Veterinary
Record, 146 (2), 46—48. https://doi.org/ 10.1136/vr.146.2.46.

4. Dmytryshyn O., Stefanyk V. (2019). Influence of some etiological factors on development of
gynecological pathology and infertility of cats. Scientific Messenger of LNU of Veterinary
Medicine and Biotechnologies. Series: Veterinary Sciences, 21 (94), 66—
73. https://doi.org/10.32718/nvIvet9412

5. Egberink H., Addie D, Belak S., Boucraut-Baralon C., Frymus T. et al. (2009). Bordetella
bronchiseptica infection in cat ABCD guidelines on prevention and management. Journalof
Feline Medicine and Surgery,11,610-614. https://doi.org/10.1016/j.jfms.2009.05.010

6. Helps C.R., Lait P., Damhuis A., Bjérnehammar U., Bolta D., Brovida C., Chabanne L.,
Egberink H., Ferrand G., Fontbonne A., Pennisi M.G., Gruffydd-Jones T., Gunn-Moore D.,
Hartmann K., Lutz H., Malandain E., Méstl K., Stengel C., Harbour D.A., & Graat E.A. (2005).
Factors associated with upper respiratory tract disease caused by feline herpesvirus, feline
calicivirus, Chlamydophila felis and Bordetella bronchiseptica in cats: experience from 218
European catteries. Veterinary Record, 156(21), 669-73.
https://doi.org/10.1136/vr.156.21.669

7. Hlushchenko Y., Hontar A., Severyn R., Symonenko S., & Shtager H. (2024). Effectiveness
comparison of treatment of feline associated Bordetella bronchiseptica infection with the
immunostimulants. One Health Journal, 2(1V), 13-19.
https://doi.org/10.31073/onehealthjournal2024-1V-02

8. Kadlec K., Schwarz S. (2018). Antimicrobial Resistance in Bordetella bronchiseptica.
Antimicrobial Resistance in Bacteria from Livestock and Companion Animals. Washington,
DC, USA, 365-375. https://doi.org/10.1128/ 9781555819804.ch16.

9. Moore J. E., Rendall J. C., Millar B. C. (2022). A doggy tale: Risk of zoonotic infection with
Bordetella bronchiseptica for cystic fibrosis (CF) patients from live licenced bacterial
veterinary vaccines for cats and dogs. Journal of Clinical Pharmacy and Therapeutics, 47
(2, 139-145. https://doi.org/10.1111/jcpt.13492.

10. Moore J. E., Rendall J. C., Millar B. C. (2021). Does Bordetella pertussis vaccine offer
any cross-protection against Bordetella bronchiseptica? Implications for pet owners with
cystic fibrosis. Journal of Clinical Pharmacy and Therapeutics, 46 (5), 1194-1198.
https://doi.org/10.1111/jcpt.13350.

11. Molyneux J.M., Guilford W.G., Hunter J.E., Gwozdz M., Fenwick S.G., Jones B.R.
(2000). Prevalence of Bordetella bronchiseptica in cats attended by a veterinary practice in
the Manawatu region. New Zealand Veterinary Journal, 48(3), 82-84.
https://doi.org/10.1080/00480169.2000.36165

12.  Redelman-Sidi G., Grommes C., Papanicolaou G. (2011). Kittentransmitted Bordetella
bronchiseptica infection in a patient receiving temozolomide for glioblastoma. Journal of
Neuro-Oncology, 102, 335-339. https://doi.org/10.1007/s11060-010-0322-6

13. Register K. B., Sukumar N., Palavecino E. L., Rubin B. K., Deora R. (2012). Bordetella
bronchiseptica in a Paediatric Cystic Fibrosis Patient: Possible Transmission from a
Household Cat. Zoonoses and Public Health, 59, 246-250. https://doi.org/10.1111/j.1863-
2378.2011.01446.x

14. Walter J, Foley P, Yason C, Vanderstichel R, Muckle A. (2020). Prevalence of feline
herpesvirus-1, feline calicivirus, Chlamydia felis, and Bordetella bronchiseptica_in _a
population of shelter cats on Prince Edward Island. Canadian Journal of Veterenary
Research, 84(3), 181-188. https://pubmed.ncbi.nim.nih.qov/32801452/.

BN One Health Journal. 2025. Vol. 3.N. 1 |
44



Section 3

E®EKTUBHICTb BUKOPUCTAHHA POCIIMHHOIO IMYHOCTUMYIIATOPA 3A
BOPLOETENIO3Y KOTIB

MoHTapb A.M." (ORCID :0000-0001-7148-5226), CesepuH P.B." (ORCID: 0000-0003-2217-
8582), yuweHko A.B." (ORCID: 0009-0000-7483-9464), 3aika NM.0." (ORCID: 0000-0003-
0321-4795), CumonHeHko C.I.7 (ORCID: 0000-0002-7046-2943), Masanuin O.B." (ORCID:
0000-0002-4442-4011), Hikicboposa O.B.' (ORCID: 0000-0001-5586-5886), CesepuH b. C.?
(ORCID:0009-0008-3285-7531)
1 - OepxaBHuin GioTeXHONOriYHMI YHIBEpCUTET, M. XapkiB, YKpaiHa,
e-mail: raisa.severin2018@gmail.com
2 — HaujioHanbHWin HayKOBUI LIEHTP «IHCTUTYT ekcnepuMeHTanbHOI i KIiHIYHOT BETEPUHAPHOT
MeauUMHUY», M. XapkiB, YKpaiHa

Pe3rome. Y semepuHapHil rnpakmuyi eaxruey rpobrieMy S8UHUKHEHHS i pOo38UMKY
iMyHoOegbiyumy 3a pecnipamopHoi iIHGeKUiUHOI namornoegii y Komie eemepuHapHi ¢haxisyi
gupiwyromb 3a 00rnomMo20r0 sukopucmaHHsi biosioeiyHo akmueHux 0obaegok, rpobiomuckis,
epmeHmis, imMyHocmumyrnsamopie ma eimamiHie. OOHUMU i3 HaUbinbw nonynspHUX y
3acmocyeaHHi 3 repesiiky eHOO2eHHUX iIMyHOMOOyrisimopie € iHmepghepoHu. Are HepidKo
HeOOs1iIKOM YUCmMO iMyHOMOOYIOYUX Npernapamig € iX 8axKe NnepeHeceHHs ma Hasi8HiCmb
He2amugHo20 8riugy Ha opeaHi3M OoMawHIix meapuH. Tomy anbmepHamueow Oris
IHMmepgepoHie 3 Memor MidBUUWEHHS IMyHOpPe3uCmeHmMHoOCmi op2aHi3My ma rnoKpawaHHs
camoriodymmsi Komig € rowyk, po3pobka ma 3acmocysaHHsi  riperiapamie Ha OCHO8i
POCMUHHOI cuposuHU. Y cmammi HaeeOeHi pe3ynbmamu  8UBYEHHS egheKmusHocmi
POC/TUHHO20 IMYyHOMOOYrisimopa y ropieHsIHHI 3 rpernapamom iHmepgepoHy «AHITYPOH», SKi
gukopucmosysarsiu y 080X KOMI/IEKCHUX CXeMax JliKysaHHsI kKomig, xeopux Ha 600emesiio3Hy
iHebekujto. [ns nidsuuwieHHs1 iMyHope3ucmeHmMHocmi komig 3a 6opdemeriiody 3acmocosysarnu
800HUU PO34UH JliKapcbkoao 360py Ha OCHOBI KOPIHHS POJIONU POXEBOI, KOPIHHS 3amMaHuxu
8UCOKOI, n1odig WUMNWUHU KOpU4YHe8oi, mpasu Kporiugu 08000MHOI, rnrodie anody, mpasu
38ipoboro npodipsisrieHoz20 y echekmusHomy criiegioHoweHHi 1:1:1:0,8:0,8:0,5. Y pe3ynbmami
3acmocyeaHHs1 3a3HadyeHo20 ¢pbimonpenapamy 6yro0 ecmaHO8/IeHO Mo3UmueHy OUHaMiKy
3MEHWEHHS Nposi8y KIIHIYHUX O3HaK y X80puX Komie 3 6-20 OHSl 3aCmoOCy8aHHsI 3 MPSIMOK0
Kopensyieto 3MeHWEeHHSs Mnposiy KIIHIYHUX O3HaK y X8OPpUX meapuH, SIKUM 3acmocosysaru
Knacu4yHul  iHmepgepoHHUU rnpenapam. Y pe3ynbmami 3acmocy8aHHs KOMIMIEKCHUX
mepanesmu4HuUx CXeM 3 8UKOpUCMAaHHSIM PI3HUX IMyHOMOOY/o4UX rperapamie
gi03Hayasiocss 00CMOBIpPHE BUPIBHIOBAHHS 2eMamosio2iYHUX MOKa3HUKI8 00 @Yi3ionoaiyHoi
HopMmu Ha 12-mul OeHb rniKyeaHHSI y meapuH 06ox 0OocsioxysaHux epyrn. OmpumaHi y
MOPIBHANLHOMY acrekmi pes3yfbmamu rokasasu, Wo 3arnporioHogaHul imonpenapam
YuHUMb iMyHocmumyrnody Oito, NoKpauwlye 3a2anbHUl cmaH i MOXe 8uKopucmosysamucs y
KOMIIIeKCHOMY JliKy8aHHIi Komig 3a bopoemeniosy.
KnwouyoBi crnoBa: KoTu, pecnipaTopHi iHdeKUil, NikyBaHHA, piTonpenapaTtu, pPOCIUHHI
IMYHOMOAYNATOPW.
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