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BIOCHEMICAL PROPERTIES OF MICROSCOPIC FUNGI CULTURE S ISOLATED
FROM INJURED KEROID FORMATIONS OF SKIN

e-mail:fvmpoltava@ukr.net

From 2007 to 2016, 3694 animals were studied ia fanms of the Poltava and Kirovograd regionsuiticg 3307 cows,
300 sheep and 87 horses. The total of 112 sample anjured hoof horn taken from 83 animals wsubject to mycological
examination: 63 cows aged 3-5 years, 10 horses &§edind 10 sheep 4-7 years old. The sick animefe divided into groups
according to their species affiliation. Accordilngrésearch results, 20 fungi species of 14 genera allocated. From the microscopic
fungi isolated from the destroyed keratinized haragsule structures the highest keratinase, hemplybspholipase and lecithinase
activity was found in S. brevicaulis fungus spe¢j@s<0.001). The above convincingly proves the rieedurther in-depth studies
aimed at identifying the factors that cause keeagthstructures destruction by microscopic fungi.

Key words: microscopic fungi; keratinolytic, lecithinase, phospholipase and hemolytic activity.

The work was carried out in accordance with the pidiresearch work Study of pathogenesis and develupaie
pathogenetic methods of therapy of inflammatorycesses in surgical diseases of animals" (statestegion number
1117U004721).

Microscopic fungi are known to gradually stratiferiatin of a coffin and leads to the sole
destruction, to the formation of crateroidal ulctrat reach the solar matrix. Uneven loads on the, s
hemorrhages and inflammatory processes in the saddrix cause the formation of osteophytes and
exostoses in the coffin bone [2]. Fungi of the Stapopsis (S) brevicaulis, Alternaria (A) alteraat
Geotrichum (G) candidum species, isolating keratnaead to crevices, pareceratosis [8]. Their
mycelium grows into the stratum corneum of the eprds.

In its life course, it destroys keratin and disgjear the products of metabolism [9]. At affection
with microscopic fungi, splitting and dissectiontbe hoof horn, changes in its structure are oleserv
The disease has a subclinical nature until the @nilisplays lameness as a result of pododermfgitis

The purpose of the research was to study the biochemical ptzeof microscopic fungi
isolated from destroyed structures of the coffin.

Materials and methods of the researchStudiesof the destroyed solar horn was carried out on
the basis of the Regional State Laboratory of tla¢eSService of Ukraine for Food Safety and Consume
Protection in the Poltava region.

From 2007 to 2016, 3694 animals were studied, diotn 3307 cows, 300 sheep and 87 horses.
The total of 112 hoof horn samples taken from 88nafs including 63 cows and 10 horses and sheep
were studied by mycological methods. The injurednafs with signs of the hoof corneous capsule
destruction were divided into three groups accgrdintheir species affiliation. The first group luded
63 cows aged 3-5 years, the second - 10 horsessag@gears, and the third - 10 sheep 4-7 years old.

Criteria for exclusion of animals from the examioat were aseptic and purulent
pododromatitises without signs of destruction of ttornea capsule. The study also did not include
animals with traumatic injuries to the hallux araawell as animals with tyloma, phlegmonous preegs
of the coronet area and ulcers of the interdigitahes tissues.

From the affected coffin areas of animals, whicltenot treated for 10 days, samples from the
destroyed horn were taken with curettes into stdrécteriological test tubes and plated on Czapek a
Sabouraud agar. Fungi cultures were identified fgces using an indicator [6]. If necessary, their
structure and growth rate were determined. Micrpgcmethods were used to study the nature of hyphae
septate and the type of conidiogenic cells [7]. Kbeatolytic properties of the microscopic fungirere
determined by thin vitro hairs perforation test (according to Cano J.).[11]

The hair 5-7 cm long, used in the experiments, prassterilized by physical methods and was
taken from the tail of a clinically healthy cow. &hair was placed into a Petri dish with distilieater,
to which a few drops of 10% yeast extract were ddéeeshly grown cultures of each fungi type were
introduced into each dish and incubated in a thetat@at 25° C for three weeks. For each cultuwe, fi
Petri dishes were used. Petri dishes filled withdion® and hair served as the control ones, where the
fungi cultures were not sown. The keratolytic attivwf the fungi was assessed by the existence and
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intensity of the hair destruction (surface destarcof the cuticle, cortical layer, deep perforatiwith
medulla destruction) on a four-point scale. Thévagt(++++) was considered to be sufficiently hitit
caused destruction of the cuticle, cortical and utladayers in each of the studied hairs; activitgs
considered high (+++) in case of the above destmstin most of the studied hairs; activity wasessed

as moderate (++) when these signs were detectealfinf the hairs; activity was low (+) if destriarts

of the cuticle only were detected in less than lodlthe hairs; it was negative (-) in the absente o
destructions. To detect hemolytic properties inroscopic fungi cultures, Czapek agar was used, with
5% of the defibrinated ram blood. The 7-10- daylsuce of the microscopic fungus was sown on it and
kept in a thermostat at 26 -°Z7[1]. In determining the results, the presencewiatth of the hemolysis
zone around the fungus colony were taken into atcou

The proteolytic ability of microorganisms was detgred on "hungry gelatin”. To that effect,
20.0 g of gelatin was dissolved in 100 ml of dematized water, heated to full dissolution, pounetbi5
ml test tubes and sterilized with a flowing ste&ungi cultures were sown directly into the testktaind
incubated at 26° C. Starting from the third dayirefubation, the test tubes were examined for the
presence of rarefied medium. At the same time,aittevity of the proteolytic enzymes complex was
considered according to the height of the rarefjethtin column [4]. Additionally, according to the
assignments set before us, we determined lecigmiaasl phospholipase activity [5, 10]. The digital
material is presented in tables, diagrams and pseceby the variation statistics methods on a pafso
computer using the MS Excel software and R.B. Etretables (1966). The probability of differences
between the indices was estimated according toeBtlsdcriterion. The difference between the two
values was considered probable at p <0.05; p <@.60.001.

Results of the research and their discussiomccording to the results of microscopic studigs, i
was found that the most common fungi isolated fremmples of the hoof corn were S. brevicaulis
(Fig. 1), A. alternata, A. flavus, A. fumigatus aRdnicillium: their total part was nearly 73%. Atg, the
most numerous were fungi of the S. brevicaulis atiter fungi species widely spread in the studied
samples: A. alternata, A. flavus, A. fumigatus &edhicillium.

Fig.1 Colonies of S. brevicaulis culture on Czaggdk: 1. upper; 2. back side of the dish. Fig.2 Vibe of the sheep’s hoof horn sampled for myceofaigstudy: 1. hoof horn
unchanged; 2. damaged areas

Out of 83 affected tissues samples (Fig. 2), 14jifwenera were isolated, represented by 20
species, for 8 of them a definite geographical tiocawas identified, which is explained by the
microflora features of different farms. Thus, thdteres of C. albicans are isolated from biomaterod
animals in two farms, namely the State Enterprife @5 "Stepne" and the State Enterprise DP NDG
"Yubileynyi"; the culture of Cladosporium genusn-the Private farm PAF "Pershe Travnya" and in the
Private Enterprise PP "Agroecologia”; the Microascwlture — in PE PP "Agroecologia” and in the
private sector; the Trichoderma viridae culturen—te State Enterprise NDG "Dzherelo" and in PAF
"Pershe Travnya"; the Verticillium culture — in DIEDG "Dzherelo" (Table 1). In addition, isolated eas
of microscopic fungi growth of Acremoniella and ditophyton genera were observed. Taking this fact
into account, it is difficult to consider these gem playing an important role in the destructioni fo
formation.

The fungi species A. alternata, A. flavus, A. fuatigs, Penicillium spp. and others, considered to
be commonly spread, were found in almost all threes. It is quite probable, that the frequency of
these fungi isolation directly depends on theieril the pathogenesis of the hoof corneous capsule
destruction. When performing the test for hair pexfion (Table 2), it was found that after 13 days
incubation in dishes with A. flavus culture, thestlaction of the hair structure was taking place. A
growth of mycelium was observed on the hair surfablee hair surface had a slight peeling and
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lamination of surface keratinous cuticle scales@artial melting of the hair’s cortex layer.

Table 1
Frequency of certain fungi species isolation fromhe damaged corneous capsule of animals at differefarms
(n=83)
ENTERPRISES
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Acremoniella spp. 1 1 0.3
A. flavus 2 8 4 8 9 4 35 11.9
Alt. alternata 7 2 4 3 6 6 1 4 33 11.2
A. fumigatus 7 2 5 7 7 1 29 9.8
C. albicans 3 3 6 2
Cladosporium hordei 6 3 9 3
Fusarium spp. 3 3 2 1 7 16 5.4
Microascus spp. 2 2 4 14
Mucor spp. 4 2 3 3 1 3 3 19 6.4
Penicillium spp. 4 5 8 2 5 5 1 3 33 11.2
Rhizopus spp. 3 1 3 1 8 2.7
S. brevicaulis 11 12 10 13 12 11 4 6 6 85 28.
Trichoderma viridae 6 2 8 2.7
Trichophyton spp. 1 1 1 3 1
Verticillium spp. 6 6 2
TOTAL 24 47 43 43 51 42 7 14 24 295 99.8
Table 2
Results of the hair perforation test (n = 5)
. Destruction of the cuticle and the cortex Destruction of the medulla
The studied culture layer and the hair perforation
A. flavus +++ ++
A. fumigatus + -
Cladosporium hordei ++ +++
C. albicans +++ +++
Trihoderma viridae ++ ++
A. alternata ++++ ++++
S. brevicaulis ++++ +++
Penicillium spp + +

where: - (++++) - very high activity; (+++) - higittivity; (++) - moderate; (+) - low; (-) negative.

During the microscopic studies of the hair changegart of them, we found ingrowth of the
fungus hyphae into the hair’s thickness, followadits fragmentation and the medulla destructiore Th
A. fumigatus culture formed a poorly developed niiyre around the hairs, keratinous cuticle scales
practically did not change, remained clearly exgeds a large number of spores was detected arbend t
hair, somewhere forming a kind of casing. The Cépdoium hordei culture, on the 19th day of being
kept in the thermostat on the surface of the li@stroyed a number of keratinized scales in itgrout
layer. At the ends of the hair there was a loogerand porosity of structural tissues due to the
perforation of the cortical and medulla layers.tlie mycological study of hairs with the C. albicans
fungus culture, on the 14th day, we found signkaifs destruction, in particular, the cuticle whsent
on the greater part of the hair, erosions of thie fwaface occurred and the cavitation began, dooak
hair fouling with the fungus mycelium and the fotioa of its ingrowth into the medulla was observed.
After 15 days of incubation for the hair perforatitest with the culture of Trihoderma viridae fungi
species, the hair fouling with mycelium and the ilzation of surface keratinized scales on its ceticl
were detected. The culture of A. alternata hadvaldped mycelium, which in some places was fastened
to the hairs, but did not grow around them, sigatfit clumps of macroconidia were detected. Theeglac
of hairs perforation with hyphae were visualizedhirsl lost their strength and could be torn with the
slightest effort. The ends of the hair were acekatee clump of mycelium was noticed around them.

The S. brevicaulis fungi species formed a thine pakakly developed mycelium on the surface
of a hair. In some places, it tightly ingrew intdair, on the periphery of the hair a clump of gsowas
observed. The microscopic studies detected a haomogs mass of mycelium and remains of destroyed
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tissues along the hair. In addition, the hyphaeawing through the hair cuticle, cracks in it anddge-
shaped foveae into the thickness of the cortex Iéig. 3) were observed. The Penicillium spp. fusg
formed a poorly developed mycelium, thin, shortnetimes attached to the surface of the hair. At the
microscopic examination of the hair, it was fouhdttthe scales were weakly noticeable, with fuzzy
contours. Any damage to the hair's integrity was detected. Thus, in assessing the isolated fungi
cultures, it was found that in relation to the h#ie greatest keratinolytic activity was demonstieby
the A. alternate, S. brevicaulis, C. albicans fusggcies. It was manifested as the cuticle destngin
the form of holes, erosions, longitudinal crackd aphenoidal foveae with the mycelium penetratita i
the cortex layer, perforation in most of the stddiair and with the ingrowth of hyphae through &.ha

In other cultures, in most of the hairs samples,diwrface lysis of the hair cuticle and the cortex
layer were detected. One of the important feattiv@scharacterizes the pathogenicity of microorgjausi
is their ability to hemolysis. To determine it, weed the Czapek medium with 5% of the defibrinated
ram's blood. On the seventh day of incubation (Ejgthere was clearly seen a wide area of henwlysi
caused by the A. fumigatus culture. The clear redndransparent area @fhemolysis was also
noticeable in S. brevicaulis fungi, but in Peniagith spp., around the colony there was a slightly
noticeable area of clarification with an olive sadg-hemolysis).

B-hemolysis

-l

Fig. 3. est for perforation of é hair with the I&evicaulis Fig. 4. Hemolytic activity test. 1. A. alternata;&flavus;
culture: 1. ingrowth of mycelium into the hair; @stroyed cuticle; 3. 3. A. fumigatus; 4. Penicillium spp. 5. S. breviigu
Mycelium.

Determination of the fungi ability to the proteatyfctivity due to dilution of the medium was
determined by the height of the formed fluid coluamthe 14th day of incubation. The test was carrie
out on the "hungry gelatin” medium. It was foundttthe S. brevicaulis microscopic fungus manifested
the highest activity (6,0 £ 0,1 mm), it was prolyabie highest (p <0,001) in comparison with other
cultures. The lower proteolytic activity was obs=ivn A. Flavus: by 16.7% (5.0 + 0.1 mm) lower than
the above mentioned, by 50% lower proteolytic agtisompared with S. brevicaulis was manifested by
A. alternata fungus (3.0 = 0.1 mm). The A. fumigatungus demonstrated six times lower proteolytic
activity. The presence and relative activity of fgigtic enzymes were determined by the width of the
clarification area (lecithinase) or the zone ofcipitation (phospholipase) around the fungus colomy
millimeters (Table 3).

Table 3
Comparison of the results of lecithinase and phosmlipase activity determination (n = 5)

Activity
Culture under study lecithinase, mm phospholipase, mm
A. alternata 9.4+0.86 -
A. flavus - 5+0.43
A. fumigatus — 9.2+0.43
Penicillium spp 4.6+0.21
S. brevicaulis 11.2+0.43 14.4+0.86*

Note: *~ p<0,001 activity compared to other explored cultures

As we can see, lecithinase activity was displaygadnicroscopic fungi of the two species: A.
alternate - 9,4 + 01 mm and S. brevicaulis - 12L.#0n, while in the latter it was significantly higshon
the 19.1 %. The effect on phospholipids in anotkst was demonstrated by four out of the five teste
microorganisms, except A. alternate. It should tied that in the S. brevicaulis the zone of préain
was 2-3 times higher than that of other fungi spe¢d <0,001).

Phospholipase and lecithinase are enzymes of the geoup, but there are four main families of
these enzymes that differ in the way of effecting substrate. The fact that in various tests waiodd
different results suggests that S. brevicaulisisssizes several varieties of the said hydrolase.
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On the basis of the performed research data, itbeaconcluded that in the microscopic fungi,
isolated from the destroyed keratinized structufethe hoof corneous capsule, the highest keratinas
hemolytic phospholipase and lecithinase activitys wamonstrated by the S. brevicaulis species fungus
Among the other species, the high activity was esged by the A. alternate species fungus with the
exception of the hemolytic activity. Consequentlye believe that the determination of these fungi
activity indices in vitro can indicate their pattemicity and the ability to destroy keratinized strues.

Prospect of further research. The above data caingly prove the need for further in-depth studamed at
identifying the factors that cause keratinized stnwes destruction by microscopic fungi.
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BIOXIMIYHI BJIACTHUBOCTI
MIKPOCKONIIYHUX KYJbTYP I'PUBIB,
I30JIbOBAHHUX 3 YPAXKKEHUX POI'OBHUX

YTBOPEHb IIKIPH.
Kymuany C. M., Kadayuka A IL., [lerpenxo M.O.,
KpaBuenko C.O., KaniBeup H.C.

3 2007 no 2016 pp. y 9 depmax ITonraBcekoi Ta
KipoBorpazncekoi obmacreii 6yno BuBueHO 3694 TBapuH, y
tomy uncii 3307 kopis, 300 oBens Ta 87 xoHel. Beroro
Oymo mpormikoBaHo 112 3pa3kiB  yHIKOMKEHOTO pOTy
KOTINTA, B3TUX Bix 83 TBapuH: 6 kopiB y Bimi 3-5pokis, 10
KoHel y Bimi 5-9 pokiB Ta 10 oBeup 4-7 pokiB. XBopi
TBapuHU OyJaM TMOIiNEHI HA TPYNH BIANOBIAHO 10 iX
BUIIOBOI MPHHAJEKHOCTI. 3a pe3yabTaTaMH [JOCIiHKEHb
6yno Bumineno 20 BuaiB rpubie 3 14 ponmis. 3
MIKPOCKOIIIYHUX TpHuOiB, BHUIUICHUX 13 3pyHHOBAHHX
KEepaTHHI30BaHMX  POTOBUX  KAalCyIbHUX  CTPYKTYP,
HaWBMINA  AKTHBHICTh  KEepaTHHA3d,  E€MOJITHYHOI
¢docdoninazn Ta NeHUTHHA3W Oyna BHSABICHA Yy BHOAX
rpubiB  S. brevicaulis f <0,001). Bumesragane
NEPEKOHJINBO  JOBOAWTH  HEOOXIAHICT  MMOJANBLIMX
IIMOMHHUX JOCIIZKEHb, CHPSMOBAaHUX HA BHABICHHS
¢axropis, 110 CIPHYHHSIOTH pyiHyBaHHS
KepaTHHI30BaHUX CTPYKTYpP MIKPOCKOIMIYHUMH I'PHOAMH.

Kirouosi cJ10Ba: MIKPOCKOIIIYHI rpuodH;
KepaTHHONITHYHA, JIeNUTHHA3Ha, (QocdomimasHa Ta
TeMOJITUYHA aKTUBHICTB.

Crarrs Hapgiiinora 27.03.19.

BUOXUMHWYECKHE CBOVCTBA
MHUKPOCKOIIMYECKUX KYJbTYP I'PUBOB,
N30JIMPOBAHHBIX U3 ITOPAJKEHHBIX POTI'OBBIX
OBPA30OBAHUI KOXKH.

Kymuany C.M., Kadayuka A.IL, [lerpenxo H.A.,
KpaBuenko C.A., Kanusen H.C.

C 2007 no 2016 rog B 9 xossiicrBax IlonraBckoil u
Kuposorpanckoii obnacreil u3yqanoch 3694 KHBOTHBIX, B TOM
gucire 3307kopos, 3000Ber u 87 nomaneil. Beero 11206pa3nos
HOBPEXKICHHOTO pora KOIbITa, B3STHIX OT 83 KUBOTHBIX, ObUIH
TIOJIBEPTHYTHl MHKOJIOTHIECKOMY HCCIIENOBAHMIO: 63 KOpPOBHI B
Bospacrte 3-5uter, 10momazeii B Bospacre 5-9 et u 10 oen 4-7
neT. BoJbHBIX KUBOTHBIX PA3JENIMIM Ha IPYIIIBI 110 UX BUIOBOH
npuHagIexHocTH. CornacHo pe3ysbTaTaM HCCIICIOBAHUN ObUIO
Boiiesieno 20 rpubOkoBeix BupoB u3 14  pomoB. U3
MHKPOCKOIIMYECKUX TPUOOB, BBIIENCHHBIX W3 Pa3pyIIEHHBIX
KepPaTHHU3UPOBAHHBIX ~ POTOBBIX  KAICYJIBHBIX  CTPYKTYD,
HauOoNbIIas ~ aKTHBHOCTH ~ KEPaTWHA3bl,  IEMOJUTHYCCKON
¢ochonmmassl 1 JeUTHHA3E! ObUIa 0OHApYKEeHa y BHIOB rprubda
S. brevicaulis (p <0,001)Bbien3noxeHHOe  YOSAUTENTBHO
JIOKa3bIBACT  HEOOXOAMMOCTb  JAIBHEHIIMX  YrIIyOJICHHBIX
UCCNEJIOBAHNH, HANpaBJICHHbIX Ha BbIABICHHE (HAKTOPOB,
BBI3BIBAIOIIMX ~PAa3pYLICHHE KEPATUHU3HPOBAHHBIX CTPYKTYP
MHKPOCKOITHYECKUMU TPHOaMU.

KiroueBbie CJIOBA! MUKPOCKOIIMYECKUE
KEpaTUHOJUTUYECKOH,  JIEUTUHA3HOM,
TeMOJIUTHIECKO} aKTUBHOCTH.

TpuOH;
tdochonmumazHoit U

Peuensent: Crapuenko L.I.
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