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attention was paid to maintaining accurate breeding records on the farm. With the help of new developments,
it can be concluded that the degree of inbred can stabilize the hereditary potential of Karakul farming in the
Atyrau region. In breeding and breeding work, linear breeding of animals of leading colors is effective using
the degree of inbreeding F=25%, intensively expressed by 8.46%, and outbred animals by 14.8%. A low
yield with a weakened severity of 27.71% was established in the first group, which is lower than the
indicator of the fourth group by 14.49% (38.20%) (P>0.05). The creation of inbred lines allowed to
significantly increase the productivity of hybrid offspring obtained as a result of crossing inbred lines.
Although the breeding of inbred lines requires very high costs due to the large culling of individuals as a
result of low viability and low productivity, it has contributed to the widespread use of linear breeding in
animal husbandry. This is the basis for creating special crosses.
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DETERMINATION OF THE BIOLOGICAL PROPERTIES OF PATHOGENS OF THE
TRICHOPHYTON RUBRUM STRAIN ISOLATED FROM THE HUMAN BODY

Annotation

Mycoses of the skin and nails Trichophyton rubrum is one of the most common infections in humans
and is more common in immunocompromised patients. Mycosis of the feet or foot fungus is one of the most
common forms of dermatological diseases. According to statistics, every third person at least once in his life
faces a similar lesion of the epidermis. Mycosis is a contagious disease, so it should be treated as soon as
possible. Statistics say that about a third of the world's population suffers from foot fungus. Among all skin
mycoses, this form of the disease is the most common. You can get infected with the fungus at any age.
About 20% of patients are children and adolescents, about 40% are elderly people and patients with diabetes.

A fungal infection provokes the development of erysipelas on the feet. This reduces local cellular
immunity and makes treatment difficult. Timely detected fungal disease is quite well treatable, but the
treatment of the advanced form of the fungus can be delayed for many months. During the infectious
process, a special metabolic adaptation takes place, which allows the dermatophyte to interact with the
pathogens of the host, adhere to the skin tissues, penetrate, absorb nutrients and overcome the host's defense
mechanisms. This process, the interaction of metabolic fluctuations and degeneration of the body, the
response to stress is an important factor in the adaptation of several pathogens. One of the most common
problems is inadequate sampling of skin and nails. Host cells also respond to pathogenic stimuli by
stimulating intracellular signaling pathways that trigger an immune response against an infectious agent.
Understanding the biological aspects of these activities and observing their characteristics will help stimulate
new research.

Key words: pathogens of dermatomycosis, dermatomycetes, nutrient medium, mycelium.
Trichophyton rubrum, growth conditions, proteolytic activity.

Introduction. Despite the high incidence of fungal infections, the world scientific community pays
insufficient attention to this issue. , 8, 9], obtained the molecular genetic characteristics of various strains of
Trichophyton and are looking for ways to treat the disease.

Dermatophytes are one of the most common human diseases. A well-adapted host-parasite
relationship leads to many clinical manifestations, and most of the interaction between host and parasite is
due to the production of certain fragments and enzymes, especially Trichophyton rubrum, that live in tissues,
chemically or physically altering the environment. It can grow by acting directly on the digestion of host
proteins. The data were analyzed with a focus on enzymes produced by pathogenic fungi.

However, the exozymes produced by dermatophytes are keratinase, lipase, phospholipase, elastase,
collagen and protease.
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There are about 40 types of dermatophytes - Microsporum, Trichophyton and Epidermophyton.
They have two important properties: keratinophilic and keratinolytic. This means that, in its saprophytic
state, keratin is able to be digested in vitro and used as a substrate, and some can penetrate into tissues in
vivo and cause calf sedimentation. T. rubrum is the most common causative agent of dermatophytosis,
found mainly on human feet, skin and nails. One of the most popular anthophilic species, T. rubrum-
dermatophytes, is a fungus that commonly causes skin diseases. Very little is known about the mechanism
of its penetration and pathogenicity. Although it is usually not life-threatening, infections are long-lasting,
recurrent, and very difficult to treat. The main factor of virulence is the ability of the fungal pathogen to
produce and release proteolytic enzymes. The aim of the study was to isolate and identify T.rubrum from
clinical specimens with dermatophytosis using conventional methods (macroscopic and microscopic
characteristics, biochemical, etc.).

The ability of fungal pathogens to secrete proteolytic enzymes and secretions is a key factor
in virulence. The aim of this study is to identify and identify T..rubrum from clinical specimens
with dermatophytosis (macroscopic and microscopic characteristics, biochemical and physiological
tests, optimum temperature, pH, nutrient medium, i.e. concentration and incubation period).

Materials and methods. Samples were taken from patients of the NKP dermatological center at the
SEM "Multidisciplinary city hospital No. 3" in Nur-Sultan (Nur-Sultan, Republic street 50/2) (Figures 1,2,3).
There were no restrictions on age, sex and duration of the disease. The following criteria are: thickening and
discoloration of the nail plate (pale yellow, yellow, white or gray-black), skin damage, unevenness or
damage to the nail plate (Fig. 4); The fungus was detected by direct microscopic examination and positive
culture for T..rubrum. Microconidia can be spherical, pear-shaped, or irregular in shape and range in size
from 2-3 x 24 um.

Clinical control method: instillation of 10% KOH solution.
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Figure 4. Microscopic structure of the Trichophyton rubrum strain. Morphology

47



Mas1 wapyawbl/ibiFbl OHIMAEPIH OHZIPY TEXHOJ/IOrNSAChI

Figure 8. Symptoms of human infection with Trichophyton rubrum strain in the clinical setting.
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Using the clinical control method, all surgical instruments and nail samples were sterilized with 75%
ethanol. The affected area of each nail was scratched and applied to the slide on the slide. A drop of 10%
potassium hydroxide (KOH) was added to each slide, and the added solution was stored on the slide for
30 minutes, after which the slides were observed under an optical microscope (Fig. 5).

The colony of the Trichophyton rubrum strain is opaque, dense in consistency, the surface is fluffy,
like cotton, the structure is homogeneous. The underside of the wine is slightly pigmented red, pink or
yellow-olive.

Figure 7 shows the observation of microscopic structure and development time by the square method
(cubic method). This method was used to control the growth rate of Trichophyton rubrum under favorable
conditions. Every 2 hours, you can observe the growth in the form of a homogeneous mycelium, the growth
rate is very high and is aimed at the concentration of nutrients. However, if there is enough food and they
remain for a long time, a pigment resembling red wine is released from the bottom of their colony, which
becomes more intense over time.

The clinical symptoms of a human infection with Trichophyton rubrum are shown in Figure 8.

When monitoring the clinical situation, the most infected were people of middle age (from 46
to 61 years), followed by people with stress. Most of them are widespread in society. We identified patients
with a Trichophyton rubrum strain infection that lasted 3 to 10 months. The clinical manifestations of the
patients were as follows: the nail plates are thickened, pale yellow (pale yellow, white, yellow or gray-
black), there is a violation of the uniformity of the nail plate. Additional patient information is provided in
the table below.

Additional information

Table 1. Basic data on patients infected with Trichophyton rubrum

Morphological signs / clinical

Ne floor Age Diagnostics Strain Location ;
signs /
All nails are thick and yellow,
1 Female 46 Onychomycosis | T.rubrum thumb without the nail plate, subungual
debris.

Part of the nail has thickened and
turned yellow, there is
2 Female 55 Onychomycosis | T.rubrum | toenails subcutaneous debris, the nail
plate is missing, the location of
the nail plate is uneven.

4 That 52 Onychomycosis | T.rubrum | toenails The d'S.taI part of the nail 1S white
with subungual debris.

man
That . One part of the nail has turned
5 man 57 Onychomycosis | T.rubrum thumb yellow / blackened, one part of
the nail plate is missing.
All nails are white, no nail plate,
feet are a little dirty

6 Female 60 Onychomycosis | T.rubrum | toenails

Appearance: all over the world. An anthropophilic dermatophyte that colonizes human keratinized
tissue. Pathogens caused by Tinea pedis or tinea ungium. It can cause infection to other parts of the body,
such as tinea corporis or tinea inguinalis in the groin area. Infection: transmission from person to person
through direct or indirect contact (for example, in the pool, sauna, or gym).

REFERENCES

1. Grills C.E., Bryan P.L., O’Moore E., Venning V.A. Microsporum canis: report of a primary
school outbreak // Australas J Dermatol. — 2007. — 48. — P. 88-90.

2. Morrell J., Stratman E. Primary care and specialty care delays in diagnosing Trichophyton
verrucosum infection related to cattle exposure // J Agromedicine. — 2011. — 16. — P. 244-50.

3. Pietro Nenoff, Constanze Kriiger, Gabriele GinterHanselmayer, Hans-Jiirgen Tietz. Mycology —
an update. Part 1: Dermatomycoses: Causative agents, epidemiology and pathogenesis. // Journal of the
German Society of Dermatology. — Deutsche Dermatologische Gesellschaft (DDG). Published by John
Wiley & Sons Ltd. | JDDG | 1610-0379/2014/1203. - 2014. — P. 188-210..

49



Mas1 wapyawbl/ibiFbl OHIMAEPIH OHZIPY TEXHOJ/IOrNSAChI

4. Moriello K. Feline dermatophytosis: aspects pertinent to disease management in single and
multiple cat situations // J Feline Med Surg. — 2014. — 16(5). — P. 419-431.

5. Cremanmmesa A.C. Trichophyton verrucosum kak 6HOOOBEKT MPOMBILLICHHOW MHKPOOHOIOTHH
[@mextpon. pecypc]. — 2019. — URL: https://rep.polessu.by/bitstream/123456789/15401/1/53Step
anishcheva%20A.S_Trichophyton_verrucosum_kak%20bioobekt.pdf. (dara oopamenns: 25.07.2019).

6. Twurosa T.H. Pa3pabotka u orieHka uHpopMaTHBHOCTH HOBOTO crocoda aerekimu Microsporum
canis, Trichophyton verrucosum u Trichophyton mentagrophytes B kiuardeckomM mMatepuane: guce. ... KaHmd.
ouon. Hayk: 03.02.03. — Ya, 2017. - C. 11-14.

7. Kyxap E.B., BaiinyliceHoBA ©.0., Axumbaca A.K.. Harebekkpizer J., IlepreGekosa /1.,
[Mlampenosa JI. UDA saiciMeH 300HO3AbI ACPMATOMHUKO3AAP KO3ABIPFHIITAPBIHA IAMHBIH KaH CapbICy bIHAH
AHTHACHEICPAl aHbIKTAY // AcTaHa MEIUIIMHAIBIK KypHaIbl. — Acrana, 2007. — Ne 4. — C. 76- 79.

8. bBepawpidbacs ¥V .b. I'pubkosrie 3ab6onesanus B Kazaxcrane. — Anmmarst: Kazl'ocH3aar,

9. 1959. - C. 65.

10.Kyxap E.B.buomorunueckue CBOWCTBA H  MOJCKY/ISPHO-TCHCTHUCCKAS  XAPAKTCPUCTHUKA
300¢uapHOro mramma trichophyton verrucosum, BbIACACHHOTO OT YEI0BEKA. C.CCH(YUIMH aTBIHAAFH KA3aK
arpoOTeXHUKAIBIK VHHBEPCHUTETIHIH FBUTBIM xkapiubicel Ne3(102) 2019 ¢.172-180

TYWIH

HMudexipsnbelk npoueccte AepMaTopuT-HECIHIH KO3ABIPFBIIITAPEIMEH 63apa OPEKETTECYl  apKbLIbI
TEpl yInanapbiHa KaObIChII, CHYIHE, KOPEKTIK 3aTTapAbl CIHIPYTe KOHE HECIHIH KOPFaHBIII MEXaHU3MICPIH
JKEHYTe MYMKIHIIK OSpeTiH epekine MeTaboMMTUKAIBIK OcHiMaeay skysere acamsl. bym ypuaic, ar3aHbig
META0OIUTUKANBIK AaVBITKY >KOHE 3aTanMacy, CTPecC PEakLMsACH apachlHAAFbl e3apa JpeKeTTecynepl
OlpHele maToreHAepaiH OcHiMaenyiHe MaHbpi3ael (dakrop Oojbinm  taOeutagel.  JKul  Ke3geceTiH
pobeManapabiH Gipi-Tepi KOHE THIPHAK, ChIHAMACHIH 1PIKTCYAIH AYPhIC eMec aicl. MeciHiH kacyimaaapsl,
COHJAW-aK TATOTCHAI BIHTANAHABIPYIIBI -TApFa JKayam Oepeal, *KYKMIambl arcHTKE KAapchl HMMYHABIK
JKayanThl iCKe KOCATBIH KACVINAIMIIMIK CHTCHAT KOJJAPBIH bIHTATAHABIpaAbl. bByn opekeTrrepaiy
OUONOTHSIBIK, ACTICKTLICPIH TYCIHY OJNIAPIABIH €PEKIICTIKTEPIH OaKpLIay XKaHA 3ePTTCYICPAl BIHTATAHABIPYFa
kemekreceai. Cabypo aekcrposa arapeiaaarsl (SDA) T. rubrum xosoHHsIAPE MAKTa HEMECE YHTAK TOPI3L,
aK HEMECE aIllbIK TYCT1 apTKBl KaFblHAA KOHBIP, TETiC HEMECE KBIPTHICTBI, IUTMEHTTEPl Oap oHIM TY3iiml.
Ocyain oHraitmel maptrapsl 30°C, pH6 xone SDA oprtacel 60omael. JlepMaTOMHUIET CaHBIPAYKYIAKTAPEI
KypaMbIHAA KEepaTHH Oap yimajapaa »Kakcel JaMUThIHB Oaikamasl. COHBIMEH KaTap cyOCTpar periHaeri
Ka3eHHIre Kapchl MNPOTCONUTHKAIBIK OeiaceHaimik T. rubrum H30MATTapBIHBIH 3K30KICTKAIAH ThIC
MpOoTEa3aHbl MbFapyra Kabinaeti 6ap exeHiH kepceTTi. ExiHIm KaFpiHaH, MPOTCOMUTHKAIBIK Oencenaimik pH
MOHIHE, TeMITEpaTypara *KoHE cyOCTPaTThIH KOHLICHTpalMACkHA OalnaHbIcThl e3repai. KenTipinaren aepexrep
torubrum SKYKMACBIHBIH HWHBA3WSICHl MCH MATOTCHE3IHACTI MPOTCONUTHKAIBIK OCICCHALTIKTIH OMIpPIIiK
MaHbI3Ibl POIH KepceTyl MyMKiH. TuicTi omicTepal maliganaHa OTHIPHII THIPHAK >KOHE TEpl YITUICPiHIH
MHUKOJIOTHAIBK JaKbUIIAPBIH JKUHAY, CTAHJAPTTAIFAH 3CPTXAHAIBIK OHICY JKOHE ©Cipy, OHHXOMHKO3IbIH
JOJT AUATHOCTUKACHIH KAMTAMACKI3 €TV YLIIH MaHbI3Ibl KaaaM OOJBI TaOIIagbl.

PE3IOME

B wundexumonnom mponecce  aepMatoduT-cnenupuucckas — MeTabomuuecKkas — aJanTaiys,
MO3BOJAIONIA MPU B3aUMOJCHUCTBHH C BO3OYIUTCISAMH XO3JWHA LCIUIATHCSA M HNPOHUKATH B TKAHH KOXKH,
MOTJIOWATh THTATCIBHBIC BCLICCTBA W IMPEOAOJCBATH 3AIIUTHBIC MEXAaHHU3MBEI XO3MHHA. JTOT MPOLECC,
B3aMMOJCHCTBUE OpPraHU3Ma MEXKIY METabOMHYCCKUMH OTKIOHCHHSMH H METa0OTH3MOM, CTPECCOBBIMH
PeaKIMAMY, SBIACTCS BOXHBIM (HaKTOPOM IS aJanTalllMHd HECKOIbKHX marorcHoB. OxHoW w3 Hambornee
PachpoOCTPaHCHHBIX MNPOOJACM SIBIICTCS HCIPABHIBHBIA METOA OTOOpa mpob Koxu u Horrew. Kierku
XO3MHA TAKKC PEArHPYIOT HA MATOTCHHBIC PA3IPaXKUTENIH, CTHUMYJIHMPYS BHYTPHUKICTOUHBIC CHTHATBHEIC
OyTH, KOTOPBIC AKTHBHPYIOT HWMMYHHBIH OTBET mpoTuB uUH(pEKImoHHOro arcHra. [loHmmanue
OHOOTHYCCKUX ACTICKTOB STHX ACHCTBUH HaOMIOACHHE 32 WX OCOOCHHOCTSMH MOMOTAcT CTUMYJIHPOBATh
HoBbI¢ uccaeaoBanms. Cabypo aexcrpoza arap (SDA) T. koigouuu rubrum ObiH XI0MIATOOYMAKHBIMHA UITH
MOPOIIKOOOPA3HBIMY, OCTIBIMH HIIH CBETIBIMH C KOPUYHCBOH, IIaJKOW WM KOPKOW Ha CIHHHE, 00pasys
MPOAYKT ¢ murMeHTamMu. OntuManbHBIMH yeaoBusaMu 1 pocta Ovir 30°C, pu6 u cpema SDA. Beuto
3amMeucHO, rpud JlepMaTOMHIIET XOPOILIO Pa3BHBACTCS B TKAHAX, coacpKamux kepatuH. Kpome Toro, aHTH-
Ka3eHHOBasl MPOTCOMUTHYCCKAS AKTHBHOCTh B KadecTBe cyOcTpara T. mokaszaHo, YTO HM30JATH rubrum
001agaroT CHOCOOHOCTBIO BHIPAOATHIBATE MPOTEA3y BHE OK30KICTKU. [IpoTeomuTHyeckas akTHBHOCTD,C
JPYrod CTOPOHEI, BapbUpOBANACh B 3aBUCHMOCTH OT 3HaueHUA pH, Temmepatypbl W KOHLEHTpalyn
cyOctpara. [IpuBeacHHEIC JaHHBIC t.MOXKET YKa3blBaTh HA YKH3HCHHO BAXKHYIO POIb IMPOTCOTUTHICCKOMN
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AKTUBHOCTH B WHBA3WU W maToreHese rubrum-undpexkumu. COOp, CTaHAAPTU3UPOBAHHAS JTAGOPATOPHAS
00pa0oTKka W BBIPAIIUBAHUC MHKOJOTHYCCKUX KYJBTYpP OOpasloB HOTTCH M KOXKH C HCIOJb30BAHHCM
COOTBCTCTBYIOIIUX MCTOAOB ABIACTCA BAXKHBIM IHAroM  IJid O6CCHC‘ICHI/IH TOYHOH JAUATrHOCTHUKHU
OHUXOMHKO3A.
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WHTEHCUBHOCTB POCTA MOJIOJHSKA IIUT AVICKOM ITOPO/JIbI M1 EE IOMECEM
C D ANJIbBAEBCKON

AHHOTALIHA

Msico moay4aroT OT OBEI[ BCEX MOPOJ, HO HanOOIee BRICOKOM MICHOH MPOAYKTUBHOCTHIO 00/1aJar0T
[OPOIbI, CIICIUATU3UPOBAHHBIC B MSICHOM, MSICO-IICPCTHOM H MSICO-CATbHOM HAMPaBICHUSAX.

B pabGote mpeacraBicHBI PE3yabTaThl BAMSHHS CKPCIIUBAHHUS OBLEMATOK LMIAMCKOH TOPOIBI C
OapaHamMu 3AWIB0ACBCKONW MOPOABl HA WHTCHCHBHOCTh POCTA MOJIOAHSKA B OCHOBHBIC TMICPHOIBI
BBIPALIUBAHHUSI.

C 3- HexpenpHOroO Bo3pacTa U A0 12 Mec. moJ HaOMIOACHUEM HAXOMMICS MOJOAHSAK CICIYIOLIHX
MOTOTIBITHBIX TPYIIIT

| — nwratickas (uucronopognsie Oapanumku), Il - Y2 saumebait X Y2 nwratickas (OGapaHuuky),
Il — nuraiickas (uucronopoansie anymku), 1V - Y2 3nuasbaii X 72 nuraiickas (BaIyIniku).

[Tpu u3yucHUn pocta U Pa3BUTHS MOJIOAHIKA OTMEYACTCS MOJIOKUTEIBHBIN 3P(EKT N0 BEIHUHHE
abcor0THOTO mpHpocTa. Tak, y OapaHUYMKOB LIUTAHCKON MOPOABI JKHUBAs MACCA 33 MICPHO BBHIPALTUBAHUS OT
poxkacuus 10 12 mec. cocraBmsiio 46,23 Kr, BAIyIIKOB 3TOro reHoTuna - 42,49 kr, mOMECHBIX 0apaHIHKOB
Y2 apune6ait X Y2 uuraiickast — 55,21 kr, nomecHsix Baaymkos — 50,81 kr.

VY CTaHOBACHO, YTO KACTPAIIMS 0KA3a/I0 HEraTUBHOC BJIMSIHHUC HA BSIHYHHY aOCONFOTHOTO MPHPOCTA
JKUBOUM MacChl MOIOAHSIKA. BCeACTBUE 3TOrO BAIYIIKK BO BCE BO3PACTHBIC TCPHUOIBI YCTYIANHA OapaHInKaM
Mo €ro ypoBHKO. Tak 4uCTOMOPOAHBIC OApAHYMKH LIUTAWCKOH HOPOAb! | rpynmbl MPEBOCXOAUIN BATYIIKOB
atoro x¢ rerotuna |l rpynmel 1o BanmoBOMY MPHPOCTY *KHUBOM MacChl B MOACOCHBIH TICPUO OT POKIACHUS
Jno 4 mec Ha 1,93 k1, ¢ 4 10 8 Mmec —Ha 1,33 kr, ¢ 8 g0 10 Mmec — Ha 0,44 xr, ¢ 10 10 12 mec — Ha 0,04 kr, c 4
1o 12 mec —Ha 1,81 kr, ot poxacHust no § mec — Ha 3,26 xr, oT poxacHus a0 10 mec — Ha 3,70 kT, 32 Bech
TICPUO BEIPAIIUBAHUS OT poxkacHus 10 12 mec — Ha 3,74 kr.

AHAJIOTHYHBIC MEKTPYIIIIOBBIC PA3IAYHS 10 a0COTFOTHOMY MPUPOCTY KUBOH MACChl YCTAHOBIICHBI U
MEHKIY MOMECHBIMH OapaHIMKaMH U BAJTYIIIKAMH.

Knarwuesnie cinosa: o6yesodcmeo, yuedaiickas, 30uib0aeéckas nopood, OapaniuKy, 6AIyuiKu, nomect,
abConoOmHublli NPUPOCH HCUBOTE MACCHL.

OBIICBOICTBO SBIACTCS OJHON M3 BAKHBIX OTPACICH KUBOTHOBOACTBA BO Beex crpanax CHIM [1-3].
OHO CAYXKUT HCTOYHHKOM BBICOKOKAUYCCTBCHHOTO MsCAa — OapaHUHBl U CHOCHU(DHUCCKOTO CHIPHS IS
PasNUIHBIX OTpacnci MpoMbIICHHOCTH [4-13].

B 0BLEBOACTBE HCHOMB3VIOTCA JKUBOTHBIC ITUTalickod mopoxasl. [loBeIcHHEC YpPOBHA MSICHOM
MPOAYKTHBHOCTH OBEI[ 3TOU MOPO/IbI BOZMOKHO MPH CKPSIIMBAHUY ¢ OapaHamMu 3UTb0ACBCKOM MOPOIBI.

Henp nccnenopanns. M3yucHNC MHTCHCUBHOCTH POCTA MOJIOTHAKA [IUTAMCKOU MOPOIBI U TIOMCCCH,
MOJIYYCHHBIX OT CKPSIIUBAHUS OAPAHOB SAUIB0ACBCKON MOPOIB ¢ MATKAMH [IUTAHCKON TIOPOIBI.

Marepuan u meroabl HcciaenoBanusi. [Ipu MpPoOBCACHUM WCCICAOBAHUS U3 MOJIOAHSIKA OBCI
3UMHETO CC30HA POKIACHMA ObLTH cPOpMHUpOBaHBI 2 Tpynmbl OapaHYHKOB. YHUCTONOPOAHBIC IUTaCKOMN
Mopoabl U €€ MOJYKPOBHBIC MOMECH ¢ 3AMIB0ACBCKONM mopoaoii. B 3-HeaenpHOM BO3pacTe MOJOBHHA
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