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CriopaawdHi BHITAJIKH TyOSpKyIh03y ITHUIll BUK-
nukaHi 30ymHUKOM Mycobacterium avium. 3axBo-
PIOBaHHSI BIIMIYAIOTh K y JOMAIIHBOI, TaK 1 y Oara-
THOX BHJIIB TUKOI Ta 300MapKOBOi NTHII [3, 4].

Jlns BusBneHHsT TyOepKymbo3y Ta 3a0e3ledcH-
HS (axiBIiB BeTEpUHAPHOI MEOWLMHH SKiCHUMH
JiarHOCTUYHUMHM TIperapaTaMu HeoOXiJHI IITaMu-
MPOAYIICHTH 31 CTA0UILHUMU Oi0JIOTIYHUMH BIIACTH-
BocTsimu [5]. [ligTpuMaHHS MITaMiB HA IIUIBHHUX Ta
PIAKUX KUBHJIBHUX CEPEIOBHUINAX IUITXOM YHCEIh-
HUX [aCaKyBaHb MOXE IOBHICTIO a00 YacTKOBO
3MIHUTH TXHI MOp(OJIOTiYUHI, BIpYJICHTHI, aHTH- Ta
MPOTEIHOTCHHI BJIACTUBOCTI, a TAKOXK IPU3BECTH [0
JIUcoIiarii. Y momanabpIioMy I BIDIMBAaTHME SK Ha
010710T14H1 BJIACTUBOCTI, TAaK 1 Ha aKTHBHICTb Ta CIIe-
UGIYHICTh BUTOTOBJICHHX JIarHOCTUYHHX IIPe-
napariB [6]. HalOinein HamiiHUM TEXHOJOTIYHUM
METOJOM 30epeKeHHsI pepepeHTHUX Ta BUPOOHUINX
mITaMiB MIKpOOpraHi3MiB € cyOniMaliiiHe BHCYIIY-
BaHHA [1, 2]. IIpote 3anuinaioTbes HE3 ICOBAHUMU
MUTAHHS MO0 XHUTTE3IATHOCTI, 30€PEeKCHHS TiHK-
TOpiaJIbHUX, KYJIbTYpalbHUX, O10OTIYHMX 1 AaHTUT€H-
HUX BiacTuBocTed M. avium.

MeTta pobOTH — BH3HAYEHHS CKIIQAy 3aXHCHO-
TO CepeloBHINA, KOHICHTpalii 6iomMacu y HBOMY
Ta PESKAMY 3aMOPOXKYBaHHS TIepen JodiuTizalfiero
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Sporadic cases of poultry tuberculosis are
caused by Mycobacterium avium. The disease is
found both in domestic as well as major species of
wild and zoo birds [3, 4].

Producing strains with stable biological pro-
perties are needed to detect tuberculosis and
provide veterinary medicine specialists with high-
quality diagnostic drugs [5]. Maintaining strains
on dense and liquid nutrient media by means of
multiple passages can completely or partially
change their morphological, virulence, anti- and
proteinogenic properties, as well as lead to disso-
ciation. In future, this will affect both the biological
properties as well as activity and specificity of the
manufactured diagnostic preparations [6]. The most
reliable technique for preserving the reference and
production strains of microorganisms is freeze-drying
[1, 2]. However, the questions regarding viability,
preservation of tinctorial, cultural, biological and
antigenic properties of M. avium remain unsolved.

The research purpose was to determine the
composition of protective medium, biomass con-
centration in it, and the freezing regimen prior to
freeze-drying for a long-term preservation of the
viability and biological properties of M. avium
tuberculosis pathogen.
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JUTS. TPUBAJIOTO 30E€PEKEHHS KHUTTE3MATHOCTI Ta 0io-
JIOTIYHUX BIACTUBOCTEH 30yIHHMKA TyOepKyabo3y M.
avium.

Y po0oTi BUKOPHCTOBYBaIU pehEPEHTHY KYJIBTY-
py 30ymHUKa TyOepKyibo3y Bumy M. avium (06’ €T
nocmmkenns). Kymerypa M. avium mram IEKBM
YAAH Buzinena 3 Oiomarepiany, ImacIopTH30BaHA
Ta 3aaenoHoBaHa y JlepKaBHOMY HayKOBO-KOHT-
PONBHOMY 1HCTHUTYTI OiOTEXHOJNOTIi i IITaMmiB Mik-
poopranizmiB (M. KuiB), 30epiraeTbcst y KOJEKIii
KyJIBTYp MiKpoopranizmiB HarioHaibHOro HayKOBO-
ro HEeHTPY «IHCTUTYT eKcTiepUMEHTaJbHOI 1 KIIiHiY-
HO1 BETEpUHAPHOT MEeAUIMHMY» (M. XapKiB).

Jlioginizawito 3pa3KiB 30iHICHIOBaIN Ha YCTAaHOBII
«LZ-4527» (Frigera, Uexis1) 3a BiIITOBITHUM TEXHO-
JIOTIYHAM pPETJIAaMEHTOM. Y SKOCTI 3aXMCHHX CIIOIYK
3actocoByBanmu cepefoBuma: 1 — 10% caxaposu
Tta 2,0% xemarnHy (Ha CTEpHJIBHOMY 130TOHIYHO-
My pozumHi); 2 — 10% caxaposu ta 1,5% >xemna-
THHY (Ha CTEPWIbHIA IHUCTHIHOBAHIM BOmi); 3 —
10% caxapo3su, 1,5% xenaruny Tta 0,1% arapy (Ha
CTEPHJILHOMY 130TOHIYHOMY po34MHi). Buroropieni
3aXHMCHI cepeloBHUINA (KOKHE OKPEMO) PO3JIHMBAIH
y w’are ¢nakoHiB i miggaBamu 30-XBWIMHHIN cTe-
puiizanii nusxoM aBToKIaByBaHHA. [licns mepesip-
KA Ha CTCPWIBHICTH O KOXXHOTO (PJIaKOHYy BHOCH-
T KUBY OakTepiaibHy Macy 25-1000BOi KYJIBTYpH
M. avium, BUpOILIEHOI HA KAPTOIUISTHOMY CEPEJI0BH-
i ITaBioBebkoro, y kornentpartisx 1, 100, 200, 300
i 400 mr/cm® 3axucHuMxX cepemosuin [6]. Orpuma-
HY CYCIICH31I0 KOKHOTO PO3BEICHHSA Y CEPEIOBHIIII
pO3NIMBaM y CTepWiIbHI ¢uakoHd (emuicTio 10
cM’) o 5 cM® 1 po3MIIIlyBajM y JBOX KaceTax, OJHY
3 SIKUX 3aMOpOXKyBaiu 3a Temneparypu —30°C mpo-
TsiroM 24 toauH (pexuMm 1), a Apyry — 3a Temiie-
parypu —50°C nporsirom 12 romuH (pexum 2) 1o
yTBOpeHHs y ¢uakoHi ckmonoaionoi macu. [lic-
7Sl UbOTO KaceTu 3 (akoHaMH TOMIIAIN Y XOJO-
nubHy kKamepy (—65°C) Ha 2 rogunu. CyOmimariiiiae
BHICYIITYBaHHS 3pa3KiB 3IIHCHIOBAIA 3a TEeMIIepaTy-
pu cy6mimaropa —50°C, micis TOCATHEHHS BaKyyMy
100 MM pT. CT. MOJNHIN TOCTYIIOBO MiAIirpiBaau 10
24°C 31 mBuakictio (2,0 £ 0,5) °C/romuny mpo-
TaroM 36 TOOWH 3 METOIO JAeTifmpararii. 3aJimrko-
Ba BoJOTiCTh Jio(inmizoBaHOi KynsTypu M. avium
y (rakonax He mepesuiryBaia 3%. Kynerypy 30epi-
ranu 3a remneparypu 4°C.

JKurresnarnicte modinizoBaHoi Kynsrypu M. avium
BU3HAYAJIM MiCHs ii perigparauii CTEpUIBHUM i30-
ToHiuHMM po3zurHOM NaCl muisixom Buciy 0,2 cm®
y po3BeaeHHsax 107'-107!° 3aBuci Ha IIiJbHE sS€YHE
XKUBUJIBHE CEPENOBMILE U KyJIbTUBYBaHHS MIiKO-
Oakrepiit. [licist bOTro MPOOIPKHM 3 TIOCIBAME KYJIBTH-
BYBaJIM B TepMocTaTi 3a Temneparypu (37,5 + 0,5)°C.
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In our work we used the reference culture
of the causative agent of tuberculosis of M. avium
species (research object). The culture of M.
avium strain of the Institute of Experimental and
Clinical Veterinary Medicine of the Ukrainian
Academy of Agrarian Sciences was isolated from
biomaterial, certified and deposited at the State
Scientific and Control Institute of Biotechnology
and Strains of Microorganisms (Kyiv), stored in the
collection of microorganism cultures at the National
Research Center ‘Institute of Experimental and
Clinical Veterinary Medicine’ (Kharkiv).

The samples were frozen-dried by means of
LZ-4527 device (Frigera, Czech Republic) accor-
ding to the relevant technological regulations. The
following media were used as protective compounds:
1 — 10% sucrose and 2.0% gelatin (in a sterile iso-
tonic solution); 2 — 10% sucrose and 1.5% gelatin
(in sterile distilled water); 3 — 10% sucrose, 1.5%
gelatin and 0.1% agar (with a sterile isotonic solu-
tion). The prepared protective media (each sepa-
rately) were poured into five vials and subjected
to 30-min sterilization by autoclaving. After
testing for sterility, a live bacterial mass of a
25-day culture of M. avium grown with Pavlovsky’s
potato medium was added to each vial at con-
centrations of 1, 100, 200, 300, and 400 mg/cm?
of protective media [6]. The obtained suspen-
sion of each dilution in the medium was poured into
sterile vials (with a capacity of 10 cm®) of 5 cm?
each and placed in two cassettes, one of which was
frozen at a temperature of —30°C for 24 hours (mode
1), and the second at a temperature of —50°C for
12 hours (mode 2) until a vitreous mass formed in
the vial. After that, the cassettes with vials were
placed in a refrigerator (—65°C) for 2 hours. Sub-
limation drying of the samples was carried out at
a sublimator temperature of —50°C, after reaching
a vacuum of 100 mm Hg. Art. the shelves were
gradually heated to 24°C at a rate of (2.0 £ 0.5)°C/
hour for 36 hours for the purpose of dehydration.
The residual moisture content of the frozen-
dried culture of M. avium in vials did not exceed
3%. The culture was stored at a temperature of 4°C.

The viability of the frozen-dried culture of
M. avium was determined after its rehydration with
a sterile isotonic NaCl solution by plating 0.2 cm?
in 10'-107'° dilutions of suspension with a dense
egg nutrient medium to culture mycobacteria. After-
wards the test tubes with cultures were cultivated
in a thermostat at a temperature of (37.5 + 0.5)°C.
Colony growth on the medium surface was recor-
ded for 30 days with an interval of 5 days. Frozen-
dried culture of M. avium was considered viable
if there was characteristic growth in the test tubes.
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OO6mik pocTy KOMOHIH Ha TOBEPXHI CEpeaOBHINA
npoBoamwn npotarom 30 nid 3 iHTepBasoMm 5 mil.
JliodinizoBany KyabTypy M. avium BBa)Kalu KHT-
TE3ATHOI0 3a HAsSBHOCTI XapaKTEpHOIO PpOCTY
B mpobipkax. TiHKTOpiadpHI BIACTHBOCTI BUBYAIH
y Maskax, 3abapmieHnx 3a meromoMm llmib-Himbce-
Ha. AHTUTCHHI BIIACTUBOCTI KyImeTypu M. avium,
BHPOIIECHOI 3 J0(]I30BaHUX 3pa3KiB, TECTYBaIH
3a CHPOBaTKOBO-KPAIUIMHHOIO PEAKLIEK arlioTH-
Hamii (CKPA) 1 KpOBe-KpaluIMHHOIO —PEaKIi€ro
armotuHanii (KKPA) [5]. AKTUBHICTH HaTHBHO-
rO aHTHreHa Ta y po3BeAeHHsX 1:1 1 1:2 BusHavamm
3a CKPA 3 NO3UTMBHUMHM Ta HETaTHBHUMH CHpPO-
BaTkaMH KpoBi Kypei. Crneuu@ivHiCTb aHTUTEHY
Br3Hauanu y KKPA Ha mectu ekcrnepuMeHTaIbHO
3apakeHuX KynbTyporo M. avium y nosi 1,0 mr/cm®
Ta TPHOX 3A0POBUX Kypsix [3].

CraructuyHy oOpoOKy pe3yibTaTiB JOCTiIKECHb
MIPOBOIMIIA 13 3aCTOCYBaHHSIM TMporpamMu «Statis-
tica 10.0» g Windows (StatSoft, CIIIA). Yucnosi
JaHi, OTpPUMaHI B pPE3yAbTaTi CKCIEPUMEHTY, 00-
pOOJISITH METOIOM BapialliifHOT CTaTHCTUKUA 3a JI0-
MOMOTOI0 HeTapaMEeTPUYHUX KpHUTEpiiB. PizHuiro
MDK JBOMa BeJIWYMHAMH BBaKajH 3HAYYLIOD Ha
piBHi p <0,05.

Pesynmpratm  mocmifpkeHHS  BIUIMBY — BHIXiJHOI
KOHIICHTpaIii OioMacH, CKJIamy 3aXHCHHUX Cepelo-
BHII 1 pPEXUMIB 3aMOPOKYBaHHS Ha IOKa3HHUK
JKUTTE3AATHOCTI MiKOOaKTepit micmst Jrodimizarii
HaBEJICHO Y TaOJHII.

BcraHoBieHo, MO 3a pEXUMIB 3aMOPOXKYBaH-
ust —30°C (100, 200, 300 i 400 mr/cm?®) ta —50°C
(200, 300 i 400 mr/cMm?) KUTTE3AATHICTD JTi0(ITI30-
BaHOI KynbTypu M. avium Oyna 3HAYyIle HUXKYOIO
y TOpIBHSHHI 3 3aXWCHUM CEpeloBHINEM 1, mpo-

Tinctorial properties were studied in the Ziehl-
Neelsen stained smears. The antigenic properties
of M. avium culture, grown from frozen-dried
samples, were tested by the serum-drop agglutination
test (SDAT) and blood-drop agglutination test
(BDAT) [5]. The activity of the native antigen and
in 1:1 and 1:2 dilutions was determined by SDAT
with positive and negative blood sera of chickens.
The specificity of the antigen was determined in
BDAT in six chickens experimentally infected
by M. avium culture at a dose of 1.0 mg/cm’® and
three healthy ones [3].

Research results were statistically processed
using the STATISTICA 10.0 for Windows (StatSoft,
USA). Numerical data obtained as a result of the
experiment were processed by the method of va-
riational statistics using non-parametric criteria.
The difference between the two values was consi-
dered significant at the level of p < 0.05.

The research results on the influence of the
initial concentration of biomass, composition of
protective media and freezing modes on viability
of mycobacteria after freeze-drying are shown in
the Table.

It was established that under freezing regi-
mes of —30°C (100, 200, 300 and 400 mg/cm?)
and —50°C (200, 300 and 400 mg/cm?) the viability
of the frozen-dried culture of M. avium was signi-
ficantly lower compared to the protective medium 1,
however, with the regimen of —50°C (100 mg/cm?)
no significant changes were found in comparison
with protective medium 1.

The findings on the influence of the freeze-
drying conditions for M. avium as well as the
composition of protective media showed that

YKuttesgatHictb M. avium nicna niodinisauii (M £ m, n = 5)
Viability of M. avium after freeze-drying (M + m, n =5)

MutTespatHicTe M. avium (%) 3a pexumy 3aMOpOXKyBaHHA
Viability of M. avium (%) under the freezing regimen
3axucHe
cepeno-

BMLLle o o o o o o o o o o
Protective -30°C -50°C -30°C -50°C -30°C -50°C -30°C -50°C -30°C -50°C
medium

1 mr/cm® 100 mr/cwm® 200 mr/cm® 300 mr/cm® 400 mr/cm®
1 mg/cm?® 100 mg/cm?® 200 mg/cm? 300 mg/cm? 400 mg/cm?®
1 46 + 51 | 63+68 | 565 +6,3 | 71 +6,4 | 54 +65 | 72+6,9 | 56156 | 70+ 8,1 | 47 +6,2 | 66 + 7,3
2 32 + 3,6% |45 + 4,7* | 44 + 5,2* | 64 +7,56 |43 + 4,7 | 64 + 6,7* | 38 + 4,2* | 51 + 6,2* | 37 + 4,3* [ 40 + 4,4*
3 37 + 4,2* |63 +55* |46 +57*| 69 +8,1 | 49 +5,7 | 70+ 7,3 |41 +53* |55 + 5,6* | 39 + 4,1* [ 43 + 4,7*
MpumiTka: * — pesynbTaTn 3HaYyLLi No BigHOWEHHI0 oo cepegouwa 1, p < 0,05.
Note: * — results are significant versus the medium 1, p < 0.05.
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Te 3a pexumy —50°C (100 mr/cm?) 3HaUymMXx 3MiH
y TIOpiBHSIHHI 3 3aXMCHUM CepeloBHUIleM | He BCTa-
HOBJICHO.

Pe3ynpratd BHBYCHHS BIUIMBY YMOB JHOQiTi-
3amii M. avium Ta CKIaAy 3axXWUCHUX CEPEIOBHII
MOKa3aJy, 1110 HAaHOUIbII MPUIATHUM AJ1s Jiiodiiza-
mii € cepemoBuIie 1 3a KOHIIEHTpaIil OakTepiaTbHOT
macu 100-200 mr/cm®, mo 3abesmeuye 30epeKeHHs
JKUTTE3NATHUX KIITHH Ha piBHI 71-72%.

[Ticns BcTaHOBNEHHS ONTHUMAJIbHOI KOHIIEHTpA-
uii OakTepianbHOI MacH y 3aXMCHOMY CEpEeIOBHILI,
PEXUMY 3aMOpPOXKYBaHHA Ta Jio¢inizauii BUpOLIEHY
KyJA6TYpy M. avium BUCIBaNy Ha ILIJIbHE KUBHIbHE
CepeIOBHIIE Ta KYIBTUBYBAIM [y HAKONMMYCHHS
OakrepianbHOi Macu MikoOakTepiid. BuBuamm mop-
(ostoriuHi, TIHKTOpiaNbHI, OioXiMiuHI 1 OioNOTivHI
BJIACTUBOCTI Y TOPIBHSHHI 3 KYNBETyporo M. avium,
SIKY KyJITUBYBaJIM Ha cepenoBuii [[aBmoBchKoro.

Y 3pa3kax Ma3kiB, 3a0apBICHHX 3a METOIOM
Huns-Hinscena, HaTBHA Ta JiodiTi30BaHa KyIbTY-
pu M. avium Mamu GopMy MaNMYIOK SICKpaBO-uep-
BOHOTO KOJIBOPY 3 OKpYIICHUMH Kpasmu. [lannuku
Malyd HEe3Ha4Hy 3€PHHUCTICTh, PO3TALIOBYBAIUCH Y
MoJi 30py MiIKpockoma okpemo abo rpymamu. Bin-
Miv4ajgy TEepBUHHUH pICT KOJOHIH 3a yYMOB BHKO-
PUCTaHHA SE€YHOTO cepenoBuma Ha 12—14 moOy
npu 37 1 45°C. Komonii Mamu oxpyriy ¢opmy,
CBITJIO-CIpHIi  KOJIip, MACISHUCTY KOHCHCTEHIIIIO,
MTO3UTHUBHY PEaKINI0 3 TEIYPUTOM Kallifo, HIKOTH-
HaMiJIOM 1 TMipa3WHAMIIOM, HETAaTUBHY Karajla3Hy
AKTHUBHICTPH 1 PEAKITiI0 3 CCYOBHHOIO, HE YTBOPIOBAIH
MIIrMEHT Y TEMPSIBI Ta Ha CBITIII.

Pe3ynpratn BUBYCHHS O10JOTIYHMX BIACTHBOC-
Tell HAaTUBHOI Ta JioQini3oBaHol KylIsTypu M. avium
MOKa3aJi BiACYTHICTh MAaTOr€HHOCTI IUII MOPCHKUX
cBHMHOK. Kpomi, 3apakeHi HAaTHBHOIO KYJIBTYpOIO,
3aruHynmH 4depe3 21-32 nobu Bix cenTuyHOi hopmu
TyOepKymb03y, a Kypu — 4depe3 38—82 mi6. Kynb-
Typa M. avium micas 12- i 18-micssanoro 30epiras-
HA y J0(UTi30BaHOMY CTaHI BUKIIMKAla y KpOJiB
centuuHy ¢opMmy TyOepkyabo3y Ha 16-21 o0y,
a y Kyped — TyOepKyJbO3HI ypaKeHHS TCUIHKH
Ta 3arudenp gepe3 31-65 mib micis i1HOKYIIIii.

Pesynpratin mocmimkens 3a CKPA mokazanu 1mo-
3UTUBHUN PE3yAbTaT TUIBKH MICIS BUKOPUCTAHHS
CHpPOBaTKH KpOBI XBOpHUX Ha TyOepKyl1b0o3 Kypei
3 HaTUBHMUM Ta y po3BeaeHHi 1:1 i 1:2 antureHom.
[Micnst nocmimkennst 3a KKPA mo3utuBHI peakiii
BiIMIYaNM TIIBKK 3 MpoOaMu KpoBi, BimiOpaHuMH
BiJl IIECTH EKCIIEPHUMEHTAJbHO 3apa)KeHUX Kypewu
13 aHTUTCHOM, KW 30epiraBcst 6 MICAIlIB 3a TeMIIe-
parypu 4°C.

3a pe3ympraTaMyd TOPIBHSJIBHUX JOCHIIKECHB
3aXHCHOI [ii pI3HUX CEPEIOBHUIN BCTAHOBJICHO,
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the most suitable for freeze-drying was the
medium 1 with a bacterial mass concentration of
100-200 mg/cm?, which ensured the preservation
of viable cells at the level of 71-72%.

After establishing the optimal concentration
of the bacterial mass in protective medium, the
mode of freezing and freeze-drying, the grown
culture of M. avium was plated with a dense nutrient
medium and cultured to accumulate the bacte-
rial mass of mycobacteria. Morphological, tinc-
torial, biochemical and biological properties were
studied in comparison with the culture of M. avium,
cultivated with Pavlovsky’s medium.

Native and frozen-dried cultures of M. avium
were bright red rods with rounded edges in Ziehl-
Neelsen stained smear samples. The rods had a
slight granularity, they were located in the field of
view of the microscope individually or in groups.
The primary growth of colonies was observed when
the egg medium was used for 12-14 days at
37 and 45°C. Colonies were of a rounded shape,
light gray color, oily consistency, positive reaction
with potassium tellurite, nicotinamide and pyra-
zinamide, negative catalase activity and reaction
with urea; did not form pigment in the dark and in
the light.

The results of studying the biological pro-
perties of the native and freeze-dried culture of
M. avium showed the absence of pathogenicity
in guinea pigs. Rabbits infected with the native
culture died after 21-32 days from the septic
tuberculosis, and chickens did in 38-82 days.
M. avium culture after 12- and 18-month storage
in a frozen-dried state caused a septic tuberculosis
in rabbits for 16-21 days, and in chickens it did
the tuberculous liver lesions and death 31-65 days
after inoculation.

The results of the studies for SDTA showed
a positive result only after using the blood serum
of chickens suffering from tuberculosis with
native antigen and in 1:1 and 1:2 dilution. After
the SDTA the positive reactions were noted only
with blood samples taken from six experimen-
tally infected chickens with the antigen, which was
stored for 6 months at 4°C.

Based on the results of comparative studies
of protective effect of different media, we have
established that the most suitable for freeze-drying
of M. avium culture was the medium containing
100200 mg/cm?® of bacterial mass. Such a medium
ensures the preservation of tinctorial, cultural,
biochemical and biological properties as well as
viability of M. avium culture at the level of 71—
72%. M. avium culture lyophilized with the pro-
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0 HaWOUIBII MpUAATHUM AJs Jliodimizamii Kyib-
Typu M. avium € cepenosuiue, ke Bminrye 100—
200 mr/cm® GakrepianpHol Macu. Take cepeloBHIIE
3abe3neuye 30€peKCHICTh TIHKTOpIATbHUX, KYIIb-
TypajbHHUX, OIOXIMIYHHUX 1 OIOJIOTIYHMX BIACTH-
BOCTEH Ta JKHTTE3NATHICTh KyAsTypH M. avium Ha
piBHi 71-72%. JliodimizoBaHa Ha 3aXHUCHOMY Cce-
penosuii 1 KymeTypa M. avium MOXeE 3aCTOCOBY-
BaTUCh SIK MAaTPUKCHUH PO3ILTIA AJIT BUPOOHHUIITBA
niarHocTHuHUX TpenapatiB (antureny) it KKPA,
a TakoX sIK pedepeHc-3pa3oK i iAeHTU]iKamii
MOJBOBUX 130J14TiB MikoOakTepiid. Lle cyTTeBo 3MeH-
LIye MartepiayibHi BUTpaTd Ha MepioJuyHe Maca-
KYyBaHHA Ha >KUBWIBHHX CEpENOBHIIAX 1 CIpUH-
HATAMBHX JIA0OpAaTOpHUX TBapuUHAX [ M-
TpUMaHHS OIOJIOTIYHUX BJIACTHBOCTEH  KYIBTYp
MIKpOOaKTepii.
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tective medium 1 can be used as a matrix culture
for the production of diagnostic drugs (antigen)
for CKRA, and also as a reference sample for
the identification of mycobacteria field isolates.
This significantly reduces the costs as for periodic
passaging  with nutrient media and susceptible
laboratory animals to maintain the biological
properties of mycobacterial cultures.
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