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Abstract
When studying the epizootic situation in camel farms in the Almaty region from 2006 to
2009, 134 pathological samples (hair, skin flakes, etc.) were collected from camels infected with
dermatophytosis. Well-germinated bundles were selected from the separated direct shoots and
planted on a nutrient medium of malt agar. As a result of the work carried out, 18 dermatophytes of
camel trichophytosis were isolated from 134 pathological samples taken from 7 camel farms.
During this scientific work, the conditions, temperature, and selective selection of the
isolated strain were taken into account. These results were obtained using the identifier by Ivanova
L.G. and identified with scientific research conducted in 1992 [4, 5]. The original document on the
vaccine strain was prepared and deposited in the laboratory “On the study of the gene pool of
microorganisms” of KazNIVI LLP, KazAgrolnnovation JSC.
The deposited strain of Trichophyton sarkisovii was assigned the deposit collection number F-
0319 “KazNIVI” No. 3. An application for an invention was filed for the specified vaccine strain
Trichophyton sarkisovii F-0319, and a preliminary patent was obtained from the National Agency
of the Republic of Kazakhstan [6].
Key words: arthrospora; camel; clone; chlamydospore; dermatophytes; rabbit; isolate;
strain; trichophytosis.

Introduction

In Akmola and Kostanay statistics recorded about a hundred heads of camels, and in the
North Kazakhstan region did not detect at all. Accordingly, the most significant absolute indicators
of camel population growth are in areas with a higher base population, although a good result was
shown in the Almaty and Aktobe regions. And, on the contrary, the largest camel-breeding region -
Mangystau region increased the number of camels by less than 1 thousand heads during the period.
This is due to the drought and the shortage of feed that took place in 2021 [1].

In the past 2022, over the same period of time, the increase in camels was higher and
amounted to 19.3 thousand heads from 214.8 to 234 thousand heads, or by 9%, - reports.

In 2023, statistics for 5 months on the number of camels is 250 thousand heads [2].

Herds consisting of breeding camels can be found, most often, in the western and southern
regions of Kazakhstan. Peasant farms of the country are engaged in breeding the following camel
breeds: Kazakh Bacterian, Bactrian, Arvana, Bacterian, Aruana, dromedary, Turkmen arvana, etc.

Kazakh bactrians are bred in Kazakhstan (92%), as well as in Kyrgyzstan and the Volgograd,
Saratov, Astrakhan regions of the Russian Federation (8%). Camels of this breed have a voluminous
chest and a stretched torso.

Kazakh bactrians are selected in three main areas of productivity:
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Dairy. The milk yield of queens for 1 year of lactation is + /- 1750 kg of milk, with a fat
content of +/- 5.6%. Meat is dairy.

The live weight of males of this breed of camels is +/- 670 kg, and the weight of females is
+/- 580 Kkg. The slaughter yield in females is +/- 53%, and in males +/- 55%. The milk yield of
queens for 1 year of lactation is + /- 1450 kg of milk, with a fat content of +/- 5.4%.

The meat is woolly. Depending on gender and age, the cut of wool per year is +/- 8-15 kg.

Kazakh aruna are elite camels in Kazakhstan. Most often, camels of this breed are bred in
Atyrau, South Kazakhstan, Mangistau and Kyzylorda regions of the Republic of Kazakhstan. It was
possible to breed this breed by crossing Kurt camels with Argan camels of the Turkmen breed.

The Turkmen arvana is also a one-humped camel. In addition to Kazakhstan, where there are
+/- 15 000 heads of camels of this breed, these camels are also bred in Uzbekistan, where their
number is +/- 20 000 heads. The Turkmen breed of single - humped camels has 4 intrabreed types:

1. Iranian meat and dairy;

2. Yerbent dairy;

3. Sakarchaginsky dairy and meat;

4. Kazakh meat and dairy.

The live weight of males of this breed of camels is +/- 750 kg, and the weight of females is
+/- 580 Kkg. The slaughter yield in females is +/- 57%, and in males +/- 60%. The milk yield of
queens for 1 year of lactation is + /- 2850 kg of milk, with a fat content of + /- 3.9%. The height at
the withers is +/- 1.8 m - 1.9 m. [3].

Materials and Methods

During the study of the epidemic situation in camel farms in the Almaty region from 2006 to
2009, camels with dermatophytia were isolated and 134 damaged samples (wool, skin scales, etc.)
were taken from them.

The resulting damaged samples were placed in a 700 ethyl alcohol solution, mixed well and
left at room temperature for 2-3 minutes, then rinsed with sterilized distilled water 2-3 times, and
then fed to the wort culture medium. When sowing seeds in a thermostat with a temperature of 28 °
C for 10-15 days, it was observed that the first clusters of shoots grew. When we observed these
clusters, after 21 days, the clusters grew thicker, increasing in size. When we painted the smear
made from this growth using the Romanovsky-Gimza method and examined it under a microscope,
a small number of mycelliums and many microconiums of trichophytis dermatophytes were
revealed.

As a result of the conducted research, the distribution of straight shoots from samples taken
from the following Farms is shown in Table 1.

From the separated straight shoots, we selected well-sprouted bunches and fed them to the re-
wort culture medium. As a result of the work carried out, 18 straight dermatophytes were selected
from 134 damaged samples taken from 7 camel farms.

Of these 18 straight dermatophytes, 40 rabbits were experimented with to identify
dermatophytes with high infestation properties. They were divided into 5 heads, 7 groups, and the
8th group was held as control.

Table 1 - Dermatophytes isolated from sick camels

Shooting of camel farmers Years of damage | Checked livestock | Number of Separated
sampling damage samples | straight
isolates
1 2 3 4 5
«Agro Mercur» peasant 2006 118 12 1

farm

«Kozhaev» 2006 165 27 3
«Kairat» 2006 188 12 2
Camel farm «Manas» 2006 245 18 2
«Akbota» 2007 205 23 2
«Sarytaukums 2007 315 22 3
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«Nurkeldy» 2008 214 15 4
«Agro Mercur» peasant 2009 132 5 1
farm

Total: 134 18

On the backs of rabbits, we cut the fur in the amount of 5x5 cm?, prepared the place of
infection, scratched the skin with the tip of a scalpel without removing blood, and after 1-2 minutes,
we formed trichophytia in the same places for 18-21 days, rubbed with a sample containing 1.0 cm3
of liquid-10 million microconidiums. After 7-10 days of observation of experimental animals,
clinical signs of trichophytia were clearly observed in the infected areas, and after 15-18 days, the
infected surface of the rabbits turned red, scaly and ulcerated. Five rabbits infected with «Manas»
(M-1) were 100 percent infected with trichophytia.

The results of the experimental work carried out are shown in Table 2.

Table 2 — Damage properties of formed dermatophytes grown on artificial Culture Media

Brief designation of Practical Num-ber Infection Sick Unwell Sick
dermatophyte — groups order | of rabbits, | rate, in- rabbits, rabbit, rabbits, %
forming growths head festation head head

Size 50
1 2 3 4 5 6 7
«Agro Mercur» peasant farm 1 5 5,0+0,1 3 2 60
(Mer-1)
«Sarytaukum» (S-1) 2 5 5,2 +0,3 2 3 40
«Nurkeldy» (N-1) 3 5 5,4 0,5 3 2 60
Camel farm 4 5 5,3+0,2 5 0 100
«Manas» (M-1)
«Kozhaev» (Ko-1) 5 5 5104 3 2 60
«Kairat» (Ka-1) 6 5 5,0 £0,2 2 3 40
«Akbota» (A-1) 7 5 5,305 2 3 40
Control group 8 5 - 0 5 0

As can be seen from Table 2, among the tested dermatophytes, it was found that the infected
rabbits in the experiment had an isolate of the dermatophyte «Manas» (M-1), which caused 100
percent disease and showed high damage. The harmful and toxic properties of the isolates of the sod
dermatophyte isolated from the rest of the camel farms were 40-60%.

In order to check the growth and morphological properties of all isolated dermatophytia-
forming isolates, they were sown in the wort culture medium at one time. The conclusion of these
verified results is presented in Table 3.

Table 3 - Growth-morphological properties of cultivated straight isolates in Culture Media

Split Morphological manifestations of growths

straight Susloagar Meat peptone glucose Agar

shoots in

short name

1 2 3

Mer-1 White, yellowish, velvety, up-toed, with a diameter | Whitish, velvety, zhanzha-white pointed,
0f 6.0-9.0 mm diameter 5.0-7.0 m

(S-1) Yellowish brown, velvety, smooth, diameter 5.0-7.0 | Pale yellow, single smooth, diameter 6.0-7.0
mm mm

(N-1) White yellowish, pleated, diameter 6.0-8.0 mm Brown, one uneven, with a pointed edge,

diameter 7.0-8.0 mm

BM-1 Grayish brown, white uniform, diameter 4.0-6.0 Gray, brownish bumpy, velvety, diameter 9.0-
mm 10.0 mm

Ka-1 Yellowish or brownish, uplifted smooth, diameter Yellowish brown, velvety, smooth, diameter
6.0-9.0 mm 5.0-7.0 mm

(Ko-1) Reddish brown, the surface is floury, one smooth, White yellowish, pleated, diameter 6.0-8.0 mm
diameter 5.0-8.0 mm
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A-1 Light brown, velvety, uplifted smooth, diameter Whitish, one uneven Bump, pointed on the
6.0-9.0 mm sides, diameter 8.0 - 9.0 mm
Mer-1 Mycelium is not one kilogram thick, filamentous, | The mycelium is crossed, 1.0-3.0 microns in

0.8-5.0 microns wide, microconidium Oval pear- | size, the microconidium is Oval in size 1.5-3.0 x
shaped, Rod, 1.5-4.0 x 3.0-9.0 microns in size, not | 2.0-5.0 microns, the macronidium is completely
numerous; macronidium is not found at all. | absent, the arthrospores are 4.2 - 8.0 microns in
Arthrospores are 3.5-9.0 microns in diameter, with | diameter.

a small number.
(S-1) The mycelium is branched, filamentous when | Mycelium size 2.2-3.5 microns, microconidiums
examined under a microscope with a smear, the | Oval size 1.5-3.0 x 2.0 - 5.0 microns,
width is 0.8-5.0 microns, the microconidium is | macronidiums without, arthrospores diameter
Oval, the size is 1.5-4.0 x 3.0 - 9.0 microns; The | 4.2-8.0 microns, chlomidospores diameter 5.0-
Shape of the macronidium is oblong, the size is 4.2- | 12 microns

9.2 x 10-30 microns. The diameter of arthrospores
is 5.5-9.0 microns, the volume of chlomidospores is
6.0-10.0 microns.

(N-1) The mycelium has an ascending filamentous shape | Mycelium is crossed, 1.0-3.0 microns in size,
with a width of 0.6-7.0 microns, the microconidium | microconidia Oval size 1.5-3.0 x 2.0-5.0
has an Oval pear shape, the size is 1.3-3.0 x 2.0-6.0 | microns without macronidia, arthrospores are
microns, The Shape of the macronidium is oblong, | not encountered chlomidospores with a sporadic
the size is 4.2-9.2 x 10 - 30 microns. The diameter | diameter of 5.0-15 microns

of the arthrospores was 3.2-8.0 microns, the volume
of the chlomidospores was the same 6.0-10.0
microns.

M-1 Mycelium has a single smooth filament with a | Mycelium is branched, 2.0-3.0 microns in size,
width of 0.7-6.0 microns, microconidium is pear- | micro-conidia are Oval in size 2.5-3.0 x 4.0-5.0
shaped, 1.8-3.0 x 2.0-7.0 microns in size; | microns sporadically, macronidia are absent,
macronidium has a long shape, 4.2-9.2 x 10-30 | arthro-spore  diameter ~ 4.2-8.0  microns,
microns in size, occurs sporadically. There are no | chlomidospores are 5.0-15 microns in diameter
arthrospores, chlomidospores are 6.0-10.0 microns
in size.

Ka-1 Mycelium is filamentous, with a width of 0.8-5.0 | The mycelium is 1.0-3.0 microns in size,
microns, microconidiums are round or pear-shaped, | microconidiums are almost Oval in size 1.5-3.0
with a size of 1.4-6.0 x 4.0-8.0 microns, sporadic; | x 2.0-5.0 microns in size, macronidiums are
macronidiums are oblong, with a size of 4.2-9.2 x | absent, arthrospores are sporadic with a
10-30 microns. Arthrospores are sporadic with a | diameter of 4.2-8.0 microns, chlomidospores are
diameter of 3.5-9.0 microns. 5.0-15 microns in diameter.

(Ko-1) The mycelium has the shape of a single smooth | The mycelium is crossed, 1.0-3.0 microns in
ascending filament with a width of 0.7-4.0 microns, | size, the microconidium is Oval in size 1.5 - 3.0
the microconidium has an Oval pear shape, the size | x 2.0-5.0 microns, the macronidium is absent,
of which is 1.5-4.0 x 3.0-9.0 microns, met | the arthrospores are sporadic with a diameter of
sporadically; The Shape of the macronidium occurs | 4.2-8.0 microns.

with a sequential volume of 4.2-9.2 x 10-30
microns. There are no arthrospores and
chlamydospores.

A-1 The mycelium has an ascending smooth | Mycelium is distributed, 1.0-3.0 microns in size,
filamentous shape with a width of 0.8-5.0 microns, | microconidiums are Oval in size 1.5-3.0 x 2.0-
the microconidium is Oval-pear-shaped with a | 5.0 microns in size, chlomidospores without
volume of 1.5-4.0 x 3.0-9.0 microns, The Shape of | macronidiums and arthrospores have a diameter
the macronidium is oblong, the size is 4.2-9.2 x 10- | of 5.0-15 microns.

30 microns, sporadic or completely absent.
Arthrospores were absent, chlomidospores were
sporadic with a volume of 6.0-10.0 microns.

When this 100 percent damaging dermatophyte isolate «Manas» (M-1) was first purified and
sown in the wort culture medium, their growth was slow, and after repeated sowing in the wort
culture medium and several generations, the growth rate of dermatophytes increased, and when
examined under a microscope, it was also observed that their ability to form spores
increased. After 8-10 days of observation of this cultured dermatophyte isolate on specially treated,
sliced areas of laboratory animals (rabbits), it was observed that the disease had a mild allergy-like
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appearance, after 25 days, rabbits in the experimental group recovered from trichophytia, evidence
of a decrease in the disease-causing properties of dermatophytes.

Discussion

The harmfulness, toxicity, immunogenicity of isolated direct dermatophyte isolates was
studied by conducting experiments in laboratory rabbits, and a high-immunogenicity, harmful, toxic
direct dermatophyte isolate was isolated.

This dermatophyte isolate «Manas» was isolated from private camel breeding. The
individual germinated clusters were repeatedly sown in petri dishes filled with susloagar
nutrient medium with this form of dermatophyte isolate. At the same time, 11 clones grew
from the 1st Petri dish, these grown clones were initially grown at a temperature of 27-37
°C, 5 clones obtained from the 2nd Petri dish were grown at a temperature of 28-30 °C,
4 and 6 clones obtained from the 3rd and 4th were grown at a temperature of 28 °C. After
that, these clones were sown for the 2nd time in each petri dish in 5 layers. This cloning
was repeated 2 times. It was thoroughly cleaned of other microflora, then repeated 45 times to
reduce the damage to dermatophytes, and when they were subjected to 3 generations and
tested in the middle of the 4th generation, in test rabbits with a tested sample, it was found
that it was not harmful. Each generation was sprayed on susloagar 10 times, that is, in the 1st
generation it showed 85% damage, in the 2nd generation-65%, in the 3rd generation - 35%, and
in the middle of the 4th generation, infected rabbits showed no clinical signs of trichophytis.
As a result of such research, a vaccine strain was isolated, which has a high spore-forming
ability and immunogenicity, does not have the ability to cause diseases. The M-1 vaccine
strain  isolated from «Manas» camel breeding has a large number of microconidiums,
macroconidiums and arthrospores are sparse, there are no chlamydospores, and in the Mer-1
vaccine strain isolated from «Agro Mercur» camel breeding (Mer-1), These results showed the
following indicators: microconidiums are medium, macroconidiums and arthrospores are sparse,
and chlamydomores are absent.

The conditions taken into account during these scientific works, the temperature and
the selection step-by-step selection work on the selected strain. These obtained results were
identified with the scientific work of Ivanova L.G. conducted in 1992 [4, 5]. The original
document for the vaccine strain was prepared and deposited in the laboratory «Research of
the microbial lineage fund» of the «Kazakh scientific research veterinary institute» LLP of the
Joint-Stock Company «KazAgrolnnovation».

Conclusions

The deposited Trichophyton sarkisovii strain was assigned depositary and collectible
numbers F-0319 «Kazakh research veterinary institute» No. 3. The invention of this vaccine
strain Trichophyton sarkisovii F-0319 was ordered and a preliminary patent of the National
Department of the Republic of Kazakhstan was obtained [6, 7].

A 21 -day view of the Trichophyton sarkisovii F-0319 strain is shown in Figure 1.

m Cehum/ artoropora

microconidium
Figure 1. Microconidiums of strain No. 3 «Kazakh scientific research veterinary institute»
Trichophyton sarkisovii F-0319.
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TYUE TPUXOPUTTEPI JEPMATO®UTTEPIHIH MOP®OJIOT USAJIBIK
KACHUETTEPI

Anoamna

2006-2009 >xpurmap apanbiFbIHAA AJMAaThl OONBICBIHBIH TYW€ MIapyalIbUIBIKTAPBIHIAAFbI
SMU300THUSIIBIK JKaFlaiabl 3epTTey OapbIChlHIa AepMaTopuTo30eH ayblpraH Tyilenepaen 134
MATOJIOTUSJIBIK yJriiep (KyH, Tepl yhOipiepi koHe T.0.) OemiHinm anblHAbL. bemiHreH Tty3y
OPKEH/IEP/IeH JKaKChl OHT€H IIOKTap TaHIAJBII, CYCJIO arapblHbIH KOPEKTIK OpTara OTBIPFBI3bUI/IBL.
JXKypri3iireH >kyMpICTap/IbIH HOTHXKECIHE 7 TYHe IapyallbUlblFbIHAH aiblHFaH 134 maToIorusIIbIK
ChIHaMaJiaH Tyie TpuxopuTo3bHbIH 18 nepmatoduTi O6iHIN adbIHAbL.

Bysl FRITBIME KYMBICTAp/IBI JKYPri3y Ke3iHAE jKarnail, TeMmreparypa »oHE OKIIayJaHFaH
IITaMMHBIH TaHAaMaibl TaHAaybl eckepiieni. byn notmxenep JI.I'.ViBaHOBaHBIH xoHE 1992 KbUTbI
KYPTri3UIreH FhUIBIMU 3€pTTEYIIUIEPMEH aKbIpaThIn Oanay apKblIbl colikecTeHaipini [4, 5, 6, 7, 8].
Bakuuna mTaMMblHa KYKaTTBIH — TYNHYcKachl faiibiHnansin, «KasArpoluuoBamus» AK
«KazsHUBW» KIIC «Mukpoopranu3smMaepaiH reHJiK KOPBIH 3€pTTey» 3epTXaHachlHJa CaKTayFra
TaTChIPbULIBI.

Henosutapuitnenren  Trichophyton sarkisovii mrTammerra F-0319 «KazSRVI»  Ne3
Jeno3uTapuii-komekuusuiblK - HeMipi  Oepinai. Kepcerinren Trichophyton sarkisovii F-0319
BaKI[MHA INTaMMbIHa eHepTaObicka oTiHIM Oepurin, Kaszakcran PecmyOmukachiHBIH ¥ATTHIK
areHTTITIHJIC abIH aja maTeHT abiHAbI [9, 10].
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MOP®OJIOTHUECKHUE CBOMCTBA JJEPMATO®UTA TPUXODPUTUH BEPBJIIOI0B

Aunnomauus

[Ipn wW3y4YyeHUH OSIHU300THYECKON CHUTyallMd B BEPOTIOKBUX XO3AHUCTBaX AJIMATHHCKOM
obmactu ¢ 2006 mo 2009 rox ObuTM BBIZACTICHBI OT OOJNBHBIX JAepMaroduTheil BepOIOAO0B, OT
KOTOPBIX ObUTO O0TOOpaHo 134 maTtosmormueckux oOpa3ioB (IIEpCTh, YCMTYHWKH KOXH M T.1.). M3
OTJICJICHHBIX MPSMBIX MOOEroB OTOMpAIM XOPOIIO MPOPOCHIME MYYKH M BBICAKUBAIM HMX Ha
MATATEIBLHYIO Cpeay cycnoarap. B pesynbrare mpoBeneHHON paboThl u3 134 maTosormuecKux
00pa3moB, B3ATHIX C 7 BepOMOXKBHX (epMm, Obuto BbIIeNeHO 18 aepmMatopuToB TPUXOPHUTHU
BEpOJTIO/IOB.

[Tpu mpoBeIeHUN ATUX HAYYHBIX PAa0OT YUUTHIBAIOTCS YCIOBUS, TEMIIEpATypa U CEIICKTUBHBIN
0oTOOp BBIJENIEHHOrO INTaMMa. JlaHHBIE pe3ynbTaThl ObUIM TOTYYEHBI C HCIOJIH30BAHUSIM
ompenenutens HWBanood JLI. u wuaeHTHOUIUpPOBaHBI C HAYYHBIMH HCCIIEOBATEISIMHU,
BBIOMHEHHBIMU B 1992 romy [4, 5]. OpuruHanm JOKyMeHTa Ha BaKIMHHBIA IITaMM OBLI
MOITOTOBJICH M JISTIOHUPOBaH B naboparopun «Ilo n3ydeHuro renopona MuKpoopraauzmon» TOO
«KasHUBU» AO «Ka3zArpoluHoBarus».

HenonnpoBanHomy  mrammy  Trichophyton — sarkisovii  mpucBoeH — Jemo3uTapHO-
KoJuleKunoHHbI Homep F-0319 «KasHMBM» Ne 3. Ha yka3aHHbI BakUMHHBIA IITaMM
Trichophyton sarkisovii F-0319 Obula mnomaHa 3asiBKa Ha HM300pETEHHE W IMOJYYeH
MpeiBapuTeNbHbIN nateHT B HanmonansHoM BegoMcTBe PecniyOnuku Kazaxcran [6].

Knrwouesvie cnoea: aptpocriopa; BepOIIOA; KIOH; XJIAMHIOCIIOPHI; AepMaTO(QUTHI; KPOJIHK;
W30JIST; IITaMM; TPUXO(DUTHSL.

Bxaax asropos

YMutkanoB MberHOait — aIMUHUCTPUPOBAHKE MTPOCKTA

Owmap6ekoBa Ypxkan JKakaTaeBHa — KypUpOBaHHE JaHHBIX

Axumxan HazpiM ANTBIHOGKKBIZBI — 0030p, PEAAKTUPOBAHUE

Owmap6ekoBa ['ynbkan KaObunkaHOBHA — KypUpOBaHHE JaHHBIX, (OpMalbHBIN aHATN3
MycoeB Acpinbex Maiinpi0aeBud — KypupOBaHHUE JaHHBIX

Keuikaiigap ApMaH - METOAOJIOTHsL, TPOBEPKA
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