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Abstract. The paper presents the results of canine Malassezia dermatitis
treatment with propolis tincture. To confirm the CMD diagnosis test material was taken
with a glue tape from the affected skin of dogs with a generalized form of CMD. The
affected ear canals were sampled with sterile cotton swabs. The affected skin was
washed off and immediately screened into culture media. In the department's laboratory
smears were prepared and stained according to Giemsa, Gram, and alkaline methylene
blue techniques. The test material was screened on Sabouraud agar supplemented with
polymyxin and lactose, modified Dixon media. Cultures were incubated in a thermostat at
379C for 24 to 72 hours. The growth pattern of the selected Malassezia cultures was
observed. We checked the immunodeficiency state in dogs with a discrete method of
immunoglobulins detection in the blood serum using PEG-6000. To determine the level
of immunoglobulins and to determine the optimal treatment plan, 4 groups of dogs were
formed, 5 dogs in each, which were selected on the analogue principle. The first and the
second groups included dogs with signs of external otitis. The third and the fourth had
dogs with a generalized form of CMD.

Microscopy of the smears demonstrated Malassezia yeasts, in the form of small
nesting doll-like or ellipsoidal cells with gram-positive staining. Loose colonies of gray-
white color with a velvety border were formed in Sabouraud agar medium with glucose.
Smooth colonies with wavy margins were formed in Dixon agar, the colonies were gray
and white in color with a slightly yellowish tint. The isolated strain had catalase activity.

Dogs in the second and third groups were treated with an immunostimulant. The
results of the studies showed that the best treatment plan for dogs with ear canal
inflammation was for the second group, where 3 drops of Surolan ear drops in each ear
canal twice a day, 2% chlorhexidine solution, and propolis tincture once a day were used.
This plan proved to be more effective, as the time of treatment was reduced. For efficacy
control apart from the absence of external otitis clinical signs, mycological studies were
also considered.

Dogs in the third group had generalized skin lesions with lichenification and
hyperpigmentation of the ventral parts of the body. To treat this form of Malassezia
dermatitis, we used a complex of drugs: Skingard spray, 3 times a day to the affected
skin for 14 days; Apocvel 0.4 - 0.6 mg/kg twice a day to relieve itching and allergic
reactions; and propolis tincture for better skin regeneration. Apocvel was used to relieve
itching and allergic reactions.

Keywords: canine Malassezia dermatitis, treatment plan, Malassezia
pachydermatis, Malassezia spp.

Introduction. Canine Malassezia Dermatitis (CMD) is a common infectious
disease with normal skin microflora causative agents. In most species, the yeasts live on
the skin and do not cause any harm, but under certain conditions, they may acquire
pathogenic properties (Moraru, 2019).
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The CMD causative agents belong to the genus Malassezia, which currently
includes more than 18 species (Lorch, 2018; Theelen, 2018). The genus Malassezia in
dogs most often causes CMD with signs of external otitis, erythema and skin flaking,
perianal dermatitis, and pododermatitis (Chupryna, 2024).

The number of dogs infected with CMD is growing steadily every year in Ukraine
(lovenko, 2023). The yeast's growth on the skin increases due to favorable conditions
(high humidity, impaired protective function of the corneum stratum, atypical immune
response development, etc.) and weakened immune response of dogs (Cafarchia,
2012b).

The common Malassezia dermatitis treatment plan includes the use of antifungal
shampoos containing 2-4% Chlorhexidine, 2% Miconazole, 2% Ketoconazole, or the use
of lotions containing 2% Enilconazole (Bond, 2010; Bond, 2020; Cafarchia, 2012a;
Cafarchia, 2012b; Manion, 2017). To relieve itching and allergic reactions, 0.4 - 0.6 mg/kg
twice a day of Apoquel or 0.5 - 1 mg/kg of prednisolone are used. To inhibit concomitant
microflora 12.5-25 mg/kg twice a day of Sinulox is used. To treat otitis Isotik or Surolan
ear drops and 2 - 4% of Chlorhexidine solution externally or Skinguard spray are used
(lovenko, 2020). In cases where topical therapy does not have a significant effect, it is
advisable to use Ketoconazole 5-10 mg/kg orally once or twice a day (Velegraki, 2004).

However, the susceptibility or resistance of yeast flora to azoles has not been
proven. This encourages to search for alternative antifungal agents and to development
of new treatment plans. The authors informed on the effectiveness of the honey-based
gel in vitro against M. pachydermatis (Oliveira, 2018). With agar plate diffusion reaction,
the effectiveness of essential oils of winter savory, lemongrass, cinnamon leaves, and
palmarosa was observed (Manion, 2017). Oregano and thyme oils due to their main
phenolic components (carvacrol, thymol) showed fungicidal activity. There is information
on the synergistic interaction of essential oil components and azoles or nystatin against
M. pachydermatis; carvacrol and miconazole or nystatin; thymol and nystatin, and
clotrimazole and of Melaleuca alternifolia, Mentha piperita and Origanum vulgare
essential oils (Schlemmer, 2018; Schlemmer, 2019). Unfortunately, it is difficult to verify
the results because the vast majority of studies of clinical trials were conducted in vitro.

To improve the treatment plan, it was resolved to focus on the increase of innate
immune response using a propolis-based immunostimulant. The therapy effectiveness
evaluation was based on the results of clinical trials.

The purpose of the study was to improve the Malassezia dermatitis infection
treatment plan for dogs using an immunostimulant — propolis tincture.

Methods and materials. The study was conducted at the veterinary ambulatory
in Ternopil city, the veterinary clinic "Vetexpert" in Kharkiv, and the Department of
Epizootiology and Microbiology of the State Biotechnology University.

To confirm the CMD diagnosis test material was taken with a glue tape from the
affected skin of dogs with a generalized form of CMD. The affected ear canals were
sampled with sterile cotton swabs. The affected skin was washed off and immediately
screened into culture media. Purulent exudate washed out of the ear canals was
transported in sterile tubes sealed with sterile rubber stoppers to the Department of
Epizootiology and Microbiology for mycological studies.

In the department's laboratory smears were prepared and stained according to
Giemsa, Gram, and alkaline methylene blue techniques. The test material was screened
on Sabouraud agar supplemented with polymyxin and lactose, modified Dixon media.
Cultures were incubated in a thermostat at 37°C for 24 to 72 hours. The growth pattern
of the selected Malassezia cultures was observed.

We checked the immunodeficiency in dogs with a discrete method of
immunoglobulins detection in the blood serum using PEG-6000. To determine the level
of immunoglobulins and to determine the optimal treatment plan, 4 groups of dogs were
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formed, 5 dogs in each, which were selected on the analogue principle. The first and the
second groups included dogs with signs of external otitis. The third and fourth groups had
dogs with a generalized form of CMD.

2 ml of blood was taken from the ulnar vein of dogs. The blood samples were
kept at ambient temperature for 6 hours to obtain blood serum.

Results. Microscopy of the smears showed Malassezia yeasts, in the form of
small nesting doll-like or ellipsoidal cells, 1.5 - 6.0 ym in width and 3.5 - 8.0 um in length
with gram-positive staining.

Loose colonies of gray and white color with a velvety border were formed in
Sabouraud agar medium with glucose. Smooth colonies with wavy margins were formed
in Dixon agar, the colonies were gray and white in color with a slightly yellowish tint. The
isolated strain had catalase activity.

The results of the study to determine the level of immunoglobulins in the blood
serum are shown in Table 1.

Table 1
The immunoglobulin level was determined in the blood serum of dogs
with CMD using PEG-6000

Number 1st group of 2nd group of 3rd group of 4th group of
of dogs in the dogs dogs dogs dogs
group

1 + + + +
2 + + + +
3 + + + +
4 + + + +
5 + + + +
Where «+» — immunodeficiency;

«x» — low level of immunoglobulins in the blood serum, which indicates
the beginning of immunodeficiency

The results of the study showed that all groups of dogs had immunodeficiency.
Thus, in the second, third, and fourth groups, all dogs had immunodeficiency. In the first
group, only one dog had a low level of immunoglobulins, and in the other four dogs the
immunodeficiency was observed.

The study allows us to assume that dogs with CMD are affected by the
development of immunodeficiency. Thus, dogs with immunodeficiency have reduced
nonspecific response, as a result, the pathogen agents producing enzymes and toxins
can cause inflammatory processes.

The first group was a control group, with dogs with Malassezia dermatitis signs
in inflammation of the external ear canal. First, the ear canal was carefully cleaned of
crusts, sulfur, and purulent matter and washed with a 2% Chlorhexidine solution, which
was at ambient temperature. After washing, the ears were thoroughly wiped to keep them
dry and clean. Then, Isotik ear drops were used, which contain hydrocortisone,
miconazole nitrate, and gentamicin sulfate. The duration of the treatment was 5 days.

Dogs of the second group were treated according to the second plan, with other
drugs. Thus, after the external ear canal washing with chlorhexidine and thorough drying,
Surolan ear drops containing miconazole nitrate, polymyxin B sulfate, and prednisolone
acetate were used. The 3 drops in each ear canal twice a day of Surolan were used 7
days in a row. In addition, dogs of the second group had 1 drop of propolis tincture in the
ear canal once a day. Propolis is known for its good immunostimulating properties, anti-
inflammatory and antimicrobial effects, and boosting regeneration processes.

The dogs in the third group had generalized skin lesions with lichenification and
hyperpigmentation of the ventral parts of the body. Some dogs injured skin due to itching.
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The claw beds were brown in color, which is a sign of CMD. To treat this form of
Malassezia dermatitis, we used a complex of drugs: Skingard spray, 3 times a day to the
affected skin for 14 days; Apocvel 0.4 - 0.6 mg/kg twice a day to relieve itching and allergic
reactions; and propolis tincture for better skin regeneration.

Propolis tincture also has anti-inflammatory and immunostimulating properties. It
was applied with a sponge to the affected skin once a day for 7 days. Apocvel was used
to relieve itching and allergic reactions.

The dogs of the fourth group had almost the same clinical signs of Malassezia
dermatitis as those of the third group. There was a generalized form of CMD, with
discoloration of the skin of the ventral parts of the skin. This group was treated with
Skingard spray and prednisolone 0.5-1mg/kg to remove allergic reactions.

The results of the studies showed that the best treatment plan for dogs with ear
canal inflammation was in the second group, where 3 drops in each ear canal twice a day
of Surolan ear drops, 2% chlorhexidine solution, and propolis tincture once a day were
used. This plan proved to be more effective, as the time of treatment was reduced. For
efficacy control apart from the absence of external otitis clinical signs, mycological studies
were also considered. The ear drops with miconazole nitrate, polymyxin B sulfate and
prednisone acetate in combination with chlorhexidine and propolis tincture showed good
antifungal, anti-inflammatory, and anti-itching effects. This treatment plan reduced the
treatment time and was cost-effective, as the cost of treating dogs infected with
Malassezia dermatitis with signs of external otitis was significantly less, compared to other
treatment plans.

As for the first group of dogs, where Isotik ear drops 1 milliliter per day and 2%
Chlorhexidine solution were used, also showed a therapeutic effect, but the time of
treatment was 7 days on average. This treatment plan was more expensive than the plan
proposed for the second group.

In the generalized form of Canine Malassezia Dermatitis the most effective was
the treatment plan used for the third group of dogs. The therapeutic effect in this group
was observed on day 11. Clinical examination showed no signs of skin inflammation,
lichenification, or hyperpigmentation in the ventral areas of the body. There were also no
signs of itching or allergic reactions. So, chlorhexidine digluconate and ketoconazole in
Skingard spray in combination with the antihistamine Apocvel and the propolis tincture
showed a good therapeutic effect. The use of propolis tincture as an immunostimulant
was justified, as the treatment process was 3 days less. With this respect, due to the
reduced time of treatment, the cost-effectiveness was much higher, and this made the
course of treatment cheaper.

The use of Skingard spray and prednisolone in group 4 had a lesser therapeutic
effect compared to dogs in group 3, the course of treatment was 14 days, and,
respectively, the cost-effectiveness was much lower, and the cost of the course of
treatment was much higher.

The study showed that the combination of antifungal, antimicrobial, antipruritic
drugs and immunostimulants was appropriate in the treatment of Malassezia dermatitis
in dogs, as the therapeutic effect was significantly better compared to the groups without
treatment with propolis-based immunostimulants.

Conclusions:

1. In recent years, Canine Malassezia Dermatitis has spread and has been
clinically manifested by external otitis, erythema and skin flaking, perianal dermatitis, and
pododermatitis.

2. As the results of microscopy and studies of culture, we isolated Malassezia
yeasts from dogs, which were identified as M. pachydermatis.

3. The results of the immunology study showed that all groups of dogs with CMD
had immunodeficiency.
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4. According to the results of a study to determine the optimal treatment plan for
dogs infected with CMD, the group that used Surolan ear drops, chlorhexidine solution,
and propolis tincture treatment had better results in the treatment of inflammation of the
ear canal.

5. The treatment plan with Skingard spray, Apocvel, and propolis tincture proved
to be the most effective in the generalized form of CMD. With this respect, due to the
reduced treatment time, the cost-effectiveness was much higher, and this made the
course of treatment cheaper.
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Pe3rome. Y cmammi HagedeHO pe3ynibmamu JliKy8aHHS Maslace3io3H0o20
oepmamumy cobak 3 8UKOpUCMAaHHSIM HacmosiHKu npornonicy. [ns nidomeepoxXeHHs
OiacHo3y M/LC, 8id xsopux cobak rnpu eeHeparsizoeaHil ¢opmi nepebicy MLAC, 3
ypaxeHux rnoeepxoHb WkKipu, Mamepian gidbupanu Kitikoro cmpidykoro. CmepusribHUMU
eamHuMu mamroHamu 30ilicHrosarnu 8i0bip emicmy ypaxeHux criyxoeux rpoxodie.
Pobunu 3musu i3 ypaxXeHux noeepxoHb WKipu i eidpaly eucieanu Ha mpaHCrnopmHi
rnoxueHi cepedosuwa. B nabopamopii kagpedpu eomysanu ma3sku, chapbysanu 3a
PomaHosecbkum-TimM3e, [pamomM ma JyXHUM MemusieHO8UM CUHIM. [ocridxyeaHuu
Mamepian sucieanu Ha modugikosaHul azap Cabypo 3 nosniMiKCUHOM ma /1aKmo30H,
cepedosuwe [LikcoHa. [Mocieu iHKybysanu e mepmocmami 3a memnepamypu 37°C
npomsicom 24 — 72 200uHuU. Bpaxosysanu xapakmep 3pocmaHHS 8ulinieHuUX Kyrbmyp
manacesitu. HaseHicmb y cobak iMyHOOebiUumHux cmaHie Mu repesipunu 3
B8UKOPUCMAaHHSIM QUCKPEMmMHOo20 Memody 8USIBNIEHHS iIMyHO2/106yriHI8 8 cuposamu,i Kposi
3a doromoeoro NEI— 6000. [ns susHadyeHHs pigHs1 iMyHo2r106yriHie ma 0r1s1 BU3Ha4YeHHs
onmumarsibHOI cxemu riKyeaHHs1 6yrno cgpopmosaHo 4 epynu cobak, no 5 meapuH y epyrii,
SKi ei0bupanuck 3a npuHyurnom aHasnoeie. [Jo cobak rnepwoi ma Opyaoi epynu 6ynu
8IOHEeCEHI mBapuUHU 3 03HaKaMu 308HiLWHL020 omumy. Cobaku mpemboi ma Yyemeepmoi
apynu manu 2eHeparnizosaHy ¢popmy M/LC.

lpu mikpockonii ma3skie, sussunu 2pubu pody Malassezia, y euansdi OpibHUX
MampbowKornodibHUX, Yu eslincoiOHUX KnimuH, siki 3abapernroearnucs 2pamrno3umueHo.
Ha cepedosuwe Cabypo 3 ar1roKk030t0, hopMy8arnucs ryxki KOMOHIi Cipo-6ir1020 Kobopy,
3 bapxamucmoto katmoro. Ha azapi [likcoHa ymeoprogasiuck ar1adKi KOfIOHIi 3 HepieHUMU
KpasiMu, KOSIOHIT rpu ubomy 6yriu cipo-6ir1020 Koibopy 3 0ewo Xoemysamum 8i0MIiHKOM.
BudineHut wmam gosiodie kamarsia3Ho akmuegHIiCmio.

Cobaku Opyeoi ma mpembOi epynu, JiKkysanu 3 BUKOPUCMAaHHSIM
iMyHocmumyrnsmopa. 3a pesyrbmamamu rposedeHuUx OO0C/IOXeHb, Kpauwjor CXeMOH
JiKkysaHHs1 cobak, rnpu 3anaseHHi criyxog8o20 npoxody bynu pesyrnbmamu Opy20i epynu,
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Oe bynu 3acmocosaHi 8ywHi Kparni CypornaH e 003y8aHHi 3 Kpariii 8 KOXeH criyxoeuu
rnpoxid 2 pa3u Ha 006y, sukopucmaHHs 2% PO34YUHY XJTOP2eKCUOUHY ma 8UKOpUCMaHHs
HacmosiHku riporiosiicy 1 pa3 e OeHb. Taka cxema eusigusnacsi 6inbwW egpeKkmueHoH,
OCKiflbKU KypcC JliKyeaHHSI 6yro CKOpoYeHo. [ KOHMPOSo epeKkmueHoCmi Kpim
gi0cymHoCmi  KIiHIYHUX [1pOosigi8 308HIWHLO20 OmMuUmMy, epaxosysasiu MiKOI02i4HI
00C/1iIOKEHHS.

Cobaku mpemboi epyrnu marnu 2eHeparsli3o8aHi ypaxKeHHsl WKipu 3 feuuwjamu
nixeHicpikauji, einepricmeHmauii seHmparbHuUX OinisHOK mina. lpu nikyeaHHI uiei gpopmu
Marsiace3io3Ho20 depMmamumy MU 8UKOpUCMOo8ysariu KOMIJIeKC rpernapamis, a came -
cripet CKiHaap0, SKUM 3powysamu ypaxeHi OinsHKU WKipu 3 pa3u Ha 006y 8 npodoex
14 OHig; O0na ycyHeHHsi ceepbiXy ma Orns YCYHeHHs1 arnepeiyHux peakuiu
gukopucmosysanu rnpenapam arnokeesn 0,4 - 0,6 ma/ke 2 pa3u Ha 0oby; ma 0nsi Kpauw,oi
pezeHepaujii WKipu suKkopucmosysaru HacmosiHKy npororicy. [ns ycyHeHHs anepaiyHux
peakuiti ma ceepbixy sukopucmosysarnu rpernapam arokeersl.

KnroyoBi cnoBa: Manacesio3Hun pepmatut cobak, cxema niKyBaHHS,
Malassezia pachydermatis, Malassezia spp.
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