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AHHOTAIUA

B crartbe mpepctaBiieHBI pe3yibTAaThl MCCICIOBAHHA, MO MOMOOPY MHTATEIBHBIX CPEI
oOecreynBarONIe MaKCUMAalIbHBI OakTepUadbHBIA POCT H  CO3JAIONIME YCIOBUS NS
ONTUMAIBHOW aKTUBHOCTH JJI BhIJETeHUsI MUKoOakTepuodaros (Mbdaros).

Kniouesvtle cnosa: mukoOakTepuii, TyOepkyse3, MukoOakTepuodar, Kuakas U TUIOTHAS
MUTaTeIbHas Cpeia, KyJbTypPbl MUKOOAKTEPUIA.

BBenenue

[TompiTkM TpuMeHEHUsT (aroB BO (PTU3MATPUUYCCKON TMPAKTUKE MPEIPHUHAUMAIUCH
JOCTaTOYHO JaBHO, HO TosiBJeHHEe Ooniee A(G(EKTUBHBIX B OTHOIIEHWHM MHUKOOAKTEpUid
TyOepKyyie3a IO CpaBHEHHIO C OakTepuodaramMu MPOTUBOTYOCPKYJIC3HBIX IIpErapaToB B
3HAYUTENIbHOM CTENEeHN yMEHBIINUIIO UHTEpEC uccienoBaTenei B 3toit obnactu [1, 2]. Oanako,
BO3pOCIIasi YacTOTa JIEKAPCTBEHHO YCTOWYHMBBHIX INTAMMOB MHMKOOAKTEpHil TyOepkyie3a K
MIPOTUBOTYOEPKYJIE3HBIM TperapaTaM JellaeT B HacTosllee BpeMs Temy u3ydeHuss Mbdaros
BHOBb aKTyaJIbHOH [3, 4].

Hns Beigenenus MbdaroB AomKHBI OBITH  CO3[aHBl  YCIOBUSA, OOECIIEUHBAIOIINE
nuzupoBaHue ¢arom wmukoOakrepuid. OJHUM U3 ITHX YCIOBUW SIBISETCS TMPUMEHEHHE
ONTUMAJBFHONW TMUTATENLHON cpefbl, o0ecreunBamoIeld MakCUMadbHBIA OakTepHUaabHBIA POCT
CO3/IArONICH yCIIOBUS JIJIsl ONITUMAIbHON aKTUBHOCTH (ara [5, 6].

[TutaTenbHble cpeAbl SBISIOTCS OCHOBOM MpU MHUKPOOMOIOTUYECKOM paboTe, KOTOpbIe
CO3MIAI0T ONTUMAJBHBIC YCIOBHS IS KU3HEIEATSIbHOCTH MUKPOOOB U MX KAYECTBO HEPEIKO
ompezenseT pe3ynbTarsl uccienoBanus. [losTomy mpu mombope cpea clieyeT YUUTHIBATh Kak
TpeOOBaHUST MHUKPOOOB B OTHONICHHHM BEIIECTB, HEOOXOMWMBIX IS TOMICPKAHUS HX
KHU3HEACSITENLHOCTH, TaK M UX BO3MOXKHOCTb OCYIIECTBISTh B JIaHHBIX YCIOBUSAX OOMEH
BEILECTB MEKy KIECTKO! U CPEIOH.

Ha ocHoBanusix HaOmOAEHHWI HCClieqoBaTeNe B JaHHOW 00JIaCTH, POJb MUTATEIHHOU
cpensl sBisgercs HanOosee BaxHoi. Ecnu ycnoBust mist obpasoBanus ¢ara HeOJIaronpHsTHBL,
HampuMep cTapas MUTaTeNbHAs cpela, TOra B OCHOBHOM TMOSBISIOTCS OJISIIIKM MEHbBILIEro
pa3Mepa U HeOJAMHAKOBOUM Benu4uHbI. [103TOMy ouncTKa aroB MOKET OCyIIECTBISATHCS TOJIBKO
IpU OJIMHAKOBBIX YycJOBHsIX. Mopdororus Onsimek MOXKET M3MEHHUThCS Jaxke TNpu
UCTIONIb30BAaHUU HOBOW CEpPHHM KaKOH-TMOO COCTaBHOW YacTH MUTATENbHON cpensl. Hepenko
MIPUMEHEHUE TIIMIEPUHA Pa3IMYHON CTENEHU OYMCTKHU MPUBOAMIO K U3MEHEHUI0 Mopdosoruu, a
HEJOCTATOYHO OYMIICHHBIA TIUIEPUH MOXKET JMJaKe 3aJep)KUBaTh pPa3MHOXKEHHE dara.
Mopdonorus Gmsiiiek Takke U3MEHSeTCs, €CIU MOJMBaJIEHTHbIe (aru NEeHCTBYIOT Ha pa3HbIe
BUJIbI MUKOOaKTepuii [7, 8].

Hnatko [9], mabGmtoan, 9To C MOBBIIIICHUEM KOHIIEHTPAIIMH arapa CHUYKAJI0Ch KOJUYECTBO
u pasmepsl Omsmek. FO.K. Beticgeiuep [10], ycranoBui, yTo B MOAM(PHUIMPOBAHHON cpene
Dubos, conmepxameit 1,1% arapa, KoiauuecTBO M pa3Mepbl OJIALIEK YBEIMYMBAIOTCS IO
CPaBHEHHUIO C TOM ke cpeioi, conepxkarieit 1,5% arapa. Hercik [11], cunraer, yto Mmopdomorus
OJIAIIeK OTpaXkaeT B3auMociicTBHE (ara w OaKTEpUH W TOITOMY 3aCiIy)KHBaeT OO0JbIIOe
BHuMmanue B Oyaymem. FO.K. Beiicheitmnep [10], moguepkuBaeT OoJblIoe BIMSHUS COCTaBa
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NHUTATEIBHOM CPEbl U TEXHUKHU IT0CEBa Ha MOP(OIIOTHIO OJISIIIEK.

Ha ceromusmiHWii JeHb CYIIECTBYIOT OOJBIIOE KOJMYECTBO IHUTATEIBHBIX CPEI JUIS
KyJIbTHBUPOBAHUS MUKOOAKTEPHIA.

B cBs3u ¢ 3TuM, AN AOCTIDKEHHS TIOCTAaBICHHOM IeNd HEoO0XoauMo OBLIO BBHIOpATH
KUJKUE W TUIOTHBIC CTAaHAApTHBIC NMHTATEIbHBIC CPEAbl Ul BBHIACICHHUS MHKOOakTeprodaron
TyOepKyJe3a pa3HbIX BUIOB.

MaTtepuajibl 1 MeTOABI HCCIeI0BAHMIT

JInsi BBITIOJTHEHUSI HMCCIENOBAHWN OBLIM HWCIONB30BAHBL: TPOOBI, B3ATHIE M3 OOBEKTOB
BHEITHEW Cpe/ibl U OMOJIOTHYECKHH MaTepuall. B xauecTBe MHIUKATOPHBIX TECT-KYJIBTYp OBLIH
HCIIOJIb30BaHbI KYJIBTYypbl MUKOOakTepuii — M. bovis-8, M.scrofulaseum M. avium, M. phlei, M.
smegmatics, M.intracellulare, BeijenieHHBIE B pa3HbIe TOMBI M3 IAaTOJIOTMYECKOTO0 MaTepuaia H
00BEKTaxX BHEITHEH CPEIbI.

JIns KynpTUBUpOBaHUS MHKoOakTepuit m Mbgara ObuTM HCIOIB30BaHBI NMHUTATEIbHEIC
cpensl: Dubos Broth Base, Dubos Oleic Agar Base, Kirschner Medium Base - Modi-fied,
Middlebrook 7H10 Agar Base, Peizer TB Medium Base, Lowenstein Jensen medium base u
Sauton’s Fluid Medium.

Pe3yabTaTsl HccjienoBanuii 1 UX 00CyKIeHUS

B nauase ombITa HaM# OBLTH TPUTOTOBIICHBI PA3JTMYHBIC TUTATEIBHBIC CPEIBI:

- iotHble: Dubos Oleic Agar Base, Middlebrook 7H10 Agar Base, Peizer TB Medium
Base, Lowenstein Jensen medium base ¢ nobaBkamu ctumymstopsl pocta: Middlebrook growth
supplement, Oleic albumin supplement (pucyHox 1).

- xunkue: Dubos Broth Base, Sauton’s Fluid Medium, Kirschner Medium Base - Modi-
fied (pucynok 2);

- momy>kuakast cpena [lkonsHuKoBO# B Momudukamn Jopoxkosoit U.P. (AMP);

Pl/lcyHOR 1 - Il.1oTHBIE NUTATEIbHbIE Cpeabl

Jlnst uccreioBaHus TOMYYeHHBIX (QMIBTpaToB Ha Hammune MBdaros, mX 0JHOMOMEHTHO
MOCESUTM Ha BBIIIE YKa3aHHbIE KHUJIKUE U TBEP/bIe MUTATEIbHbIE CPEIBL.
Obnapyosicenue gaza na niomuwvlx cpedax. TecT-KyabTypbl MUKOOAKTEpUid 3aceBaiu "Ta30HOM"
Ha noBepxHOcTh cpea: Dubos Oleic Agar Base, Middlebrook Agar Base, Peizer TB Medium
Base, Lowenstein Jensen medium base B wamxkax [lerpu. IloceB moncymmBamu B Ookce
Ouonoruueckoil 6ezonacHocTd 30 MUH MPHU OTKPBITOM KPBILIKE, [OCIE YEro Ha HEr0 HaHOCHIIU
KaIUTIO U3y9aeMBbIX ()arojn3aToB.
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Sauton’s Fluid Medium Dubos Broth Base u Kirschner Honyxwunkas cpena 1P
Medium Base - Modi-fied

PucyHnok 2- )Kuakue nutaTenbHble Cpebl

UYepes HECKOJIBKO MUHYT, KOT/Ia )KHJIKOCTh BIUTAJIACh, YAIIKH [MOMEIaIl B TEPMOCTAT A0
NOSABICHUS JM3UCa B TOM MeCTe, KyAa ObUla HaHeceHa Karuii (aronusaroB. Pe3ynbraThl
MIPEJICTaBJICHbI HA PUCYHKE 4.

Ha3panme nuratedbHbIX cp  Paroausuc MeToaoM
CTEeKaIel Kanjin

Peizer TB Medium
Base

Lowenstein Jensen
medium base

Dubos Oleic Agar
Base

Middlebrook 7H10

Pucynox 4 - [TogOop TIOTHBIX MUTATEIBHBIX cpefl A1t 0OHapyxeHus:t Mbdaros
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Kak BugHO M3 pUCYHKA 4, MPU CPaBHCHHUH TUIOTHBIX MUTATEIBHBIX CPEX JJIS BBIACICHUS
Mb@daroB oOHapyk eHO, YTO UCMIOJB30BAaHUH SMYHBIX NMUTaTeNbHBIX cpea Peizer TB Medium
Base u Lowenstein Jensen medium base mpu mpocMoTpe B MPOXOASIIEM CBETE BEPOSITHOCTDH
OoOHapy>KEHUsSI 30HBI JIM3UCA YMEHBIIACTCSA. DTO OOBSICHICTCS TEM, YTO MUTATEIBHBIC CPEIIbI
Lowenstein Jensen medium base u Peizer TB Medium Base He mpo3paunbie, IMEIOT LBET OT
roJry00BaTO-3€JICHOTO JI0 PhKEBATO-KOPUYHEBOTO [BETA U UMEIOT B COCTABE SIMYHBIC MACCHI.

[TpoaHanm3upoBaB COCTAaBBI HCIOJB3YEMBIX IUIOTHBIX arapoBBIX MHUTATENBHBIX CPEd IS
BoiienieHuss Mbdaros, BeiOpanu Haunbomnee moaxoasiue usBecTHbe cpeasl Dubos Oleic Agar
Base u Middlebrook 7H10 ¢ moGaBkamu. Yka3aHHbIE THUTATEIbHBIC CPEIbI, B OTIUYHE OT
SIUYHBIX CPEJ] - MPO3pauHbie, KOTOPhIE HE COJCPKAT B COCTaBE (PAKIMU SUYHOTO KEJITKA, YTO
CHOCOOCTBYET TMPOXOXKIEHHIO CBETa, YTO B KOHEYHOM MTOTE€ OO0ECIEYMBAET YETKYIO
BU3YyaJIM3alUIO MIPU HAJTMYUH 30H JIN3MCa MUKOOaKTeprodara.

Obuapyoicenue ¢haca 6 dcuokux cpedax. B nBe NpoOMPKH COACPKAIIUX OJTAHAKOBBIMA
o0wvem muTatensHbix cpen (Dubos Broth Base, Sauton’s Fluid Medium, Kirschner Medium Base
- Modi-fied) BHOCHIM 11O OJTHOH Karjie TECT-KYJIbTYP: B OJHY U3 HUX JTOOABISUTH MUCCIIEAYEMBIH
¢dar, a BTOpas MpOOHMpKa CIYKWIa KOHTPOJIEM pocTa KyJabTypbl. [IpoOupku momemanu B
TEPMOCTAT JI0 MMOMYTHEHHUS Cpel. YUeT pe3yJbTaTOB MPOU3BOAMIHN TOJIBKO MPH HAIWYHHA POCTA
KyJIbTYpbl B KOHTpoOJie, ()aKTOPOM KOTOPBIA SIBJSUIOCH IMOMYTHEHHE cpenbl. OTCyTCTBHE
BUAMMOTO POCTa WJIM TIOCIEAYIOIIee IPOCBETICHNUE CPeasl B MPOOHMPKE C HCCIETyEeMbIM
MaTepHAJIOM CBUJICTEIHCTBOBAJIA O MPUCYTCTBHHU (hara. Pe3ynbraThl peCcTaBICHBI HA PUCYHKAX
S5ub.

Pucynok 5 - Poct Ha cpene Dubos Broth Pucynoxk 6 - Poct Ha cpene Kirschner Medium
Base

Kak BUIHO M3 PUCYHKOB 5 W 6, mepBasi mpoOUpKa, cjieBa B KOTOPYIO ObUT BHECEH (¢ar,
OCTaBaJlaCh IMPO3PAYHOM, YTO YKa3bIBA€T HAa €r0 JUTHYECKOE JICHCTBUE, a B KOHTPOJIHHOU
npoOUpKe crpaBa HaAOMIOAAETCS TOMYTHEHHE IHTATEILHOW CpElbl, YTO TOKa3bIBaET POCT
MUKOOAKTEepUil TyOepKyJie3a.

BriBoabI

AHanu3  JWTEepaTypHBIX M COOCTBEHHBIX  HCCICAOBAHHNA  CBHJETCIBCTBYET O
1eJIecO00pa3HOCTH TIPUMEHEHUS 11l OOHApY>KEeHUs (aroB, MPO3PAvYHbIC arapoBbIE MUTATEILHBIC
Cpelbl, MOCKOJbKY Ha HHUX JIyYIlle BHJIHBI 30HBI JTU3UCA KYJIbTYPHl B CPAaBHEHUHU C SUYHBIMU
TUTOTHBIMH MTATATEILHBIMU CpeiaMu. Hamu Ut manpHEHIero ueroib30BaHust ObLTH OTOOPaHBI
U3 IUIOTHBIX nMuTatenbHbIX cpell: Dubos Oleic Agar Base, Middlebrook Agar Base ¢ no6aBkamu,
a U3 KUJIKUX muTaTenbHbIX cpea: Dubos Broth Base u Kirschner Medium.

Takum oOpazom, st BelpamBanus Mbdaros Ob MoZ00paHbl MUTATENbHBIE CPEBI,
obecrieunBaroniell MaKCUMalbHBIM OaKTepHUabHBIH POCT W CO3JAIOMICH YCIOBHS IS
ONTUMATBHOW aKTUBHOCTH Mara.

486



I3menicrep, Hotmxkenep — UccnenoBanmst, pe3ynbratel. Ne 1 (77) 2018
ISSN 2304-334-02

Jlureparypa

1. Kpacunonuxos H.B. Tlpenapatbl OakTepuodaroB: KpaTKuii 0030p COBPEMEHHOTO
cocrosiHus U nieperiektuB pa3sutus / Y. B. Kpacunpaukos, K. A. JIsicko, E. B. Otpamesckast [u
np.] // Cubupckuit MequiHCKui xkypHair.-2011.-Ne2-2.-Tom 26.-C. 33-37.

2. Hendrix R.W. (2002) Bacteriophages: evolution of the majority. Theor Popul Biol 61:
471-480 [PubMed]

3. Jacobs-Sera D., Marinelli L.J., Bowman C, Broussard G.W., Guerrero Bustamante C, et
al. (2012) On the nature of mycobacteriophage diversity and host preference. Virology 434: 187—
201.

4. Piuri M., Jacobs W.R. Jr, Hatfull G.F. (2009) Fluoro mycobacteriophages for rapid,
specific, and sensitive antibiotic susceptibility testing of Mycobacterium tuberculosis. PLOS
ONE 4: 4870 doi:10.1371/journal.pone.0004870.

5. Gan Y. Characterization and classification of Bo4 as a cluster G mycobacteriophage that
can infect and lyse M. Tuberculosis / Y. Gan, T. Wu // Arch. Microbiol. — 2014. — Vol.196, Ne3.
—P. 209-218.

6. Rondyn L. Evaluation of fluoro mycobacteriophages for detecting drug resistance in
Mycobacterium tuberculosis / L. Rondén, M. Piuri, WR. Jr. Jacobs // J Clin Microbiol. — 2011. —
Vol.49, Ne5. — P.1838-1842.

7. I'abpunosuu U.M. OOmias xapaktepuctuka 6akreprogaros / OCHOBHI OakTeprodar. -
Munck.-1973.-C.5-24.

8. Bacumves J.A. 3onomyxun C.M. (bakrepmodarn MUKPOOPTraHU3MOB, BAKHBIX IS
pacTeHuH, )KMBOTHBIX M uenoBeka./MoHorpadus ¢ penaktupoBanueM BacuibeBoi, 3010TyxuHA
C.M. VubsiHoBCK, 2013 1., 311 c1p.)

9. Hnatko, S.1. 1952. Concentric ring formation about plaques of M. phlei bacteriophage.
Can. J. Public Health 43:54-59.

10. Beiicgpetinnep FO.K. buonorus M HM3MEHYMBOCTb MHUKOOAaKTepHil TyOepkyne3a u
aTUIU4HbIe MUKoOakTepuu. bynanemr, 1975, C.274-295.

11. Hercik, F. 1959. Biophysik der Bakteriophagen. VEB Deutscher Verlag der
Wissenschaften, Berlin. [German; Biophysics of Bacteriophages] OCLC 15258981.

Ceipeim H.C., EciembetoB B.A., Typrenoaes K.A., Cancbi30aii A.P.
MUKOBAKTEPUO®AI'THI OKIHAVIJIAY YIIIH KOPEKTIK OPTAHBI TAHIAY

AHjgaTma

Makamana MukoOakTeprodarTel OKIIayjay YIIiH OHTalabl OeJCEHl >KaFraal »KacaWThIH
JKOHE OAaKTEepUSHBIH JKOFaphl JCHIelre oCyiH KaMTaMachl3 €TeTiH KOPEKTIK OpTaHbI TaHAAYbIH
3epTTey HOTHKENIepl KeNTIPIITeH.

Kinm ce30ep: mycobacterium, tuberculosis, mycobacteriophage, CyHBIK »OHE TBIFBI3
KOPEKTIK OpTa, MUKOOAKTEepHUsIIApAbIH ©CIHALIEPI.

Syrym N.S., Yespembetov B.A., Turgenbaev K.A., Sansyzbai A.R.
SELECTION OF NUTRIENT MEDIUM FOR ALLOTMENT MYCOBACTERIOPHAGES

Abstract

The article presents the results of research on the selection of nutrient media providing
maximum bacterial growth and creating conditions for optimal activity for the isolation of
mycobacteriophages
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Shameyeva U., Janabekova G.K., Zhumageldiyev A.A., Khussainov D.M., Turabekov M.R.
Kazakh national agrarian university, Almaty

INFLUENCE OF FEED ADDITIVE ON EFFECTIVENESS OF INCUBATION OF EGGS OF
THE BLACK AFRICAN OSTRICH

Annotation

The article presents the results of studying the egg-laying and incubation of eggs of the
black African ostrich with the use of feed additives. In the experiment, females of a black
African ostrich of 18 months of age were used, of which two groups of analogues of 12
individuals were formed. The daily diet of each ostrich included concentrated feed at the rate of
10 g / kg of live weight, crushed corn and corn silage 17 g / kg, alfalfa hay 20 g / kg, main food
(green parts of plants) 13-20 g / kg live weight . Birds of the first group were control and took
the accepted ration of feeding, ostriches of the second group additionally received the feed
additive developed by us at the rate of 15 g/ kg of feed. The experiment lasted for 140 days.

Key words: Ostrich egg, fidder additive, reproduction, incubator, hatchability.

Introduction

The effectiveness of breeding ostriches on farms largely depends on the level of their
fertility. Increase in fertility is relevant for all bird species, even for chickens domesticated for
another 4-7 thousand years before our era [1].

Ostriches, when breeding on farms in favorable conditions of feeding and keeping, lay at
least 40 eggs per reproductive season [2].

So, for 20 weeks, or 140 days of the breeding season, the ostrich female can theoretically
destroy 70 eggs, because it is physiologically able to lay only one egg in two days. As is known
[2, 3], the process of egg formation (from ovulation to demolition) in ostriches lasts an average
of two days (48 hours), while in other species of birds (chickens, turkeys, ducks, geese, etc.) only
a day (an average of 24 hours). Therefore, the production of 30 eggs from 70 theoretically
possible ostrich females over a 20-week breeding season (the egg-laying intensity is about 43%
on average per season) should be considered a relatively good result. For example, from the
geese of some heavy species, up to 20 eggs are produced in a 20-week breeding season (egg-
laying rate is only 14.3%), although this species of bird is domesticated according to some
estimates [3] even earlier than chickens. The ostriches, which are relatively newly domesticated
(in 1864) and another half-wild bird, are used for the production of delicatessen on an industrial
basis since about 1990 in the Republic of South Africa, Israel, the USA and some other
countries, and since 2001 in Kazakhstan [2, 4].

For the production of hatching eggs, ostriches are used in breeding herds from 12 to 17
years [5,6]. The interval between generations in ostrich farming is 5-6 years, while in the chicken
farming or in turkey breeding, for example, no more than 1 year. Therefore, not all methods and
techniques used in traditional poultry farming in breeding for egg production increase are equally
effective in ostrich farming, which indicates the need for their improvement or the development
of new technical solutions in this special field of knowledge. It should also be noted that the
duration of the reproductive season in ostriches can be up to 6-9 months (24-36 weeks) per year.
According to the results of egg production, during the breeding season, the best layers for
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