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TyOepkynb03 € oqHUM i3 HaliHeOe3MeuHImmX 300-
AQHTPONOHO3HUX 3aXBOPIOBAHb Y CBITI, SIKE PO3IOBCIO-
JKeHE cepell JIIoJel, a TaKoX CLIbCHKOTOCIIONAPCHKHUX
i gukux TBapuH [4, 6]. OkpiM 3arpo3u 3I0pOB’IO
JIIONCH, 1€ 3aXBOPIOBAHHS TAaKOXK MPU3BOIUTH JI0 3HAY-
HUX EKOHOMIYHMX 30MTKIB y raily3i TBapHHHHIITBA
(BUTpaTH Ha TPOBEACHHS IONATKOBUX JiarHOCTUYHUX
1 cremianbHUX BETEPUHAPHO-CAHITAPHUX 3aXOJliB, He-
JIOOTPUMAaHHsI MPOAYKIIii To1o) [8, 9].

MikoOakTepianbHi ajJepreHd, 30KpemMa TyOepKyli-
HHU, SIKi BUKOPUCTOBYIOTh [UISl IPHKUTTEBOI N1arHOCTHU-
KM TyOepKyJab03y TBApHH 1 MTHUIll, MAOTh BiJAIMOBiATH
MEBHUM BHMOTaM, OCHOBHHUMH 3 SIKMX € CIIEIu]id-
HICTh 1 cTaOLIbHICTD. HemocTaTHs niarHocTHyHa edek-
TUBHICTh [UX TMpENapaTiB MOXE MPU3BECTH IO TO-
IMIMPEHHsT TyOepKyIbo3HOI iHQEKIl, IKy He BIaJocs
BUSBUTH Ha pPaHHIX CTaJisxX 3axBoproBaHHS [2, 3].
SIkicTh MiKOOAKTEpiaTbHIX ANEPreHiB Mae BEJIUKE 3Ha-
YEeHHS IS TPYKUTTEBOTO BUSIBICHHS TYOCPKYIhO3Y
y tBapuH [7]. Tak, 3a HH3BKOI aKTUBHOCTI Ta CIICIHU-
(iyHOCTI mpemapariB y TypTax MOXKYThb 3aHIIATHCS
XBOpl Ha TyOepKyJabO3 TBapWHH, IO MpPH3BENE [0
3HAYHOTO TMOIIMPEHHs 1€l iHdekii. 3a yMoB rimepak-
TUBHOCTI i HEOCTATHBKOI CIIEIM(IYHOCTI AJIEPTeHIB MO-
KyTh CIIOCTEpiraticss XUOHOIIO3UTHBHI PeaKilii y 3710po-
BUX MPOAYKTHUBHUX TBapuH [5]. Bimomo, mo omHuMm i3
MEPCIEKTUBHUX METOMIB OTPUMAHHS SIKICHHX 1 CTa-
OuThbHUX OlompemnapariB, a TaKoK KOHCEPBYBaHHS Ta
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Tuberculosis is one of the most dangerous zoo-
notic diseases worldwide, which is common among
humans, as well as farm and wild animals [3, 5].
In addition to endangering human health, this disease
also leads to significant economic losses in the live-
stock sector (costs of additional diagnostic and spe-
cial veterinary measures, product shortages, etc.) [7, 9].

Mycobacterial allergens, in particular tuberculins,
which are used for a lifelong diagnosis of tubercu-
losis in animals and poultry, must meet certain re-
quirements, the main of which are specificity and
stability. Insufficient diagnostic efficacy of these
drugs can result in the spread of tuberculosis in-
fection, which could not be detected at the early sta-
ges of the disease [1, 2]. The quality of mycobacterial
allergens is of great importance for the lifelong detec-
tion of tuberculosis in animals [6]. Thus, with low
activity and specificity of drugs the patients with
tuberculosis may remain in groups, that will lead to a
serious spread of this infection. Under conditions of
hyperactivity and insufficient specificity of allergens,
false-positive responses can be observed in healthy
productive animals [5]. One of the promising ways
of obtaining the high-quality and stable biological
products, as well as preservation and long-term storage
of microorganisms, is known to be freeze-drying of
pre-frozen material in vacuum [10]. Therefore, the
production of tuberculins as a lyophilisate must in-
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TPUBAJIOTO 30epiraHHs MIKpPOOpraHi3MiB, € cyOiima-
[ilfHa CyIIKa TONEPEIHbO 3aMOPOKEHOTO MaTepiany
y Bakyymi [10]. Tomy 1 BHTOTOBIECHHS TYyOEpKyJliHiB
y dopmi iodimizaTy Mae MiJIBUIIMTHA CTaOLIBHICTH
OCHOBHHX BIIACTUBOCTCH HHUX TMpPENapariB YIPOIOBK
3HAYHO OUTBIIOrO TEepPMiHy 30€epiraHHs, O AOIIBHO
BHUKOPHCTOBYBATH 30KpEMa ITi]] 9aC BUTOTOBJICHHS CTaH-
JIAPTHHX Cepii.

Mera nanoi poOOTH — JOCIHIIKCHHS BIUIUBY JIiO-
¢urizanii TyOepKyJIiHy OYHIIEHOTO ISl CCaBI[iB HAa
cTablIBHICTh HOTO OCHOBHHX BIACTHBOCTEH.

BuBueHHst cTabiIBHOCTI OCHOBHHX ITOKa3HHKIB
SIKOCTI TyOepkyniHy cyxoro ouwmieHoro (PPD) mns
ccaBiiB (Ne 1) mpoBomwiIM y MOPIBHSAHHI 3 KOMEPIIiK-
HOIO cepiero PPD mist ccaBliB y CTaHAapTHOMY PO3-
guHi (Ne 39), BurotoBneHoMy JlepaBHUM MiIIpUEM-
ctBoM «CyMmchka Giodadpuka» (Ykpaina) 18.07.2017
p. MICJIA TPHOX POKIB 30epiraHHs 3a TEMIEPaTypH Bif 2
1o 8°C.

HocmipkeHass mpoBefieHi 32 (Pi3HKO-XIMIYHUMHU
(MacoBa 4acTka Ouka) Ta OiOJOTiYHMMH (aKTUBHICTS,
BHJIOBa CIEIU(IYHICTh, PEAKTOrCHHICTh, BIJICYTHICTh
ceHcHO1Ti3yBaIbHHUX BIACTUBOCTEH ) MoKazHuKamu. bio-
JIOTIYHY aKTHBHICTh, CIENU(DIYHICTD, PEaKTOTeHHICTh
1 BIJICYTHICTh CEHCHOI1Ti3yBaJIbHUX BJIACTHBOCTEH JOC-
JMiAHUX 3pa3kiB pi3HUX cepii PPD s ccaBuiB BuB-
Yald B JOCHiax Ha KIHIYHO 3I0POBHUX MOPCHKHX
cBunkax (Cavia porcellus) >XUBOIO Macol HE MEH-
me 350,0 r. [nsg BusHaueHHS OI0JOrIYHOI AKTHB-
HOCTI 3pa3kiB 15 yabopaTopHHUX TBapuH IONEPETHBO
(3a 30 mi0 mo mowaTrKy JIOCTiAy) CeHCHOLTi3yBanmn
MIAMKIPHO 3aBHCCIO JKHUBOi KYIBTYPH MiKOOAaKTepid
BakiHHOTO mtamy BCG y mo3i 1,0 Mr GakrepianbHOT
Mmacu B 1,0 cM® CTeprIbHOTO 130TOHIYHOTO PO3YKHY (T0-
MoJoriyaa 6iocuctema). s BUB4eHHS crienuigaHOCTI
TyOepkyniHiB 10 Mopchkux cBUHOK (32 30 mi0 10 mo-
YarKky JOCHiy) CEHCHOUT3yBal M MiJMKIPHO 3aBHC-
cto cymimi (y piBHUX 4YacTHHAX) XHUBUX KyJIbTYp aTh-
MoBUX MikoOakTepid BHIIB Mycobacterium intracel-
lulare (uram Ne 78/98) 1 Mycobacterium scrofulaceum
(mrram Ne 31/82) B mo3i 1,0 Mr GakrepianbHOI Macu
B 1,0 cM® CTepuIIbHOTO 130TOHIYHOTO PO3UUHY (FETEPO-
norigyHa GiocucTeMa). Yci eKCepuMeHTH OyiH J03BO-
neHi xowmiciero 3 6ioetnkn HHILI «IHCcTHTYT excriepu-
MEHTAJIbHOT 1 KITIHIYHOI BETEPHHAPHOT METUIIUHID
(Ykpaina).

[ ynockoHaJeHHS TEXHOJOTIYHOTO PErIaMEeHTy
orpuMmanHs cyxoro PPD s ccaBiiB BiAmpamboBaHO
TeMIIEpaTypHUN pekuM Jiodinizamii Ta BUTOTOBICHO
JOCTiIHY cepito 11poro npenapary (Ne 1).

Jy1st BUTOTOBJIEHHS JOCITITHOI cepii TyOepKyIliHy maT-
pUUHY KynbTypy (BUpoOHMumMii mram Mycobacterium
bovis IEKBM-1) BuciBamu y 15 GymiiB (emuictio 3,0 11
3 BMicToM 10 1,0 JT cepemoBHIa) Ha PiiKe CHHTETHY-

crease the stability of the basic properties of these
drugs during a much longer shelf life, which should
be used, in particular, in manufacturing the standard
series.

The aim of this research was to study in mam-
mals the effect of freeze-drying of tuberculin puri-
fied protein derivative on the stability of its basic
properties.

The main quality parameters of dry tuberculin
purified protein derivative (PPD) for mammals (Ne
1) was investigated in comparison with the commer-
cial series of tuberculin PPD for mammals in stan-
dard solution (Ne 39), manufactured by the State
Enterprise ‘Sumy Biofactory’ (Ukraine) 07/18/2017
after three years of storage at a temperature from 2
to 8°C.

We examined physical, chemical (protein mass
fraction) and biological (activity, species specificity,
reactogenicity, lack of sensitizing properties) parame-
ters. Biological activity, specificity, reactogenicity
and lack of sensitizing properties of test samples
of different batches of tuberculin PPD for mammals
were studied in experiments in clinically healthy
guinea pigs (Cavia porcellus) with a live weight
of at least 350.0 g. To determine the biological
activity 15 laboratory animals previously (30 days
before the experiment) were subcutaneously sensiti-
zed with a live culture of mycobacteria of the
vaccine strain BCG at a dose of 1.0 mg of bac-
terial mass in 1.0 cm?® of sterile isotonic solution
(homologous biosystem). To study the specificity of
tuberculins, 10 guinea pigs (30 days before the expe-
riment start) were subcutaneously sensitized with
a mixture (in equal parts) of live cultures of aty-
pical mycobacteria of Mycobacterium intracellulare
(strain Ne 78/98) and Mycobacterium scrofulaceum
(strain Ne 31/82) at a dose of 1.0 mg of bacterial mass
in 1.0 cm® of sterile isotonic solution (heterologous
biosystem). All the experiments were approved by
the Bioethics Commission of the NSC ‘Institute of
Experimental and Clinical Veterinary Medicine’ (Uk-
raine).

For improving the technological regulations to
produce the dry tuberculin PPD for mammals, the
temperature regimen of freeze-drying was developed
and there were prepared the experimental series of this
drug (Ne 1).

To produce the experimental series of tuberculin,
a matrix culture (production strain Mycobacterium
bovis IEKVM-1) was seeded in 15 bottles (3.0 liters with
a content of 1.0 liter of medium) with a liquid synthetic
nutrient medium with glycol and cultured in a thermos-
tat for 60 days at a temperature of (37.0 = 0.5)°C.
Afterwards, the bottles with the grown bacterial mass
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HE MOKMBHE CEPEIOBHUIIIE 3 TIIIKOKOIOM i KYJIBTUBYBAJIN
y TepMocTari mpotsrom 60-tu i 3a Temmneparypu
(37,0 = 0,5)°C. Iicas mporo Oy 3 BUPOIICHOW Oak-
TepiaJIbHOI Macorw aBToKIaByBanu mpu 132°C mpo-
Tarom 60 XB, OakTepialibHy Macy BiJOKPEMIIIOBAIH
BiJl KYJABTYpaJdbHOI pimuHH HULIXOM (iIbTparii gepes
CTepIIbHI BaTHO-MapieBi (GinbTpu. OTpuUMaHHUN Kyib-
TypanpHHN (QITBTPAT OYUINAIM BiJ 3AJUIIKIB OaKTe-
playpHOT MacH IUTIXOM IeHTpudyryBanus mpu 1,957g
yrpoaok 20 XB i KOHIEHTpYBau. Y HamiBdaOpukari
TyOepKyJiHy BU3HAYaJId BMICT 3arajibHoro Oinka 3a
metogoM K’enppans [1], micias 4oro jgojaaBajid caxa-
po3y y kinbkocti 5,0%. BuroroBnenmii ajepren cre-
pWIiByBIM NUISIXOM  (QUIBTpamii Ta po3NuBaId Y
CTepmIbHI CKIsHI (uakorn (emHicTio 10 cm®) y Kinb-
kocTi mo 5,0 cM’, 3aKpHBaj i I'YMOBHMH IIPOOKaMHU
Ta MPOBOAWIM TMPHUCTIHHE 3aMOPOKYBAaHHS B amapari
«H3-12:50» (Frigera, Yexis) 3 €THJIOBUM CIHPTOM
(oxonmomxenum a0 temneparypu —30...—40°C npors-
roM 15-20 XB), micis 4Oro BUTPUMYBAIH Y XOJIOIUIIb-
Hill Kamepi BIPOMOBXK 12-TH TOOWH 3a TEMIIEPaTypu
—50°C i modinizysanu Ha ycraHoBLi Tuny «LZ-45.27»
(Frigera, Uexis).

[Ticns pBOrOAMHHOI TMOMEPENHLOI BHUTPUMKH Ma-
Tepially —Temimeparypy cyOiimaropa IIiJBHIIYBaJIA
Bix —(55,0 £ 1,0) mo (5,0 £ 0,5)°C i noTimM BUTpUMY-
Banu mie 2 roauHW. Jlam Temmeparypy ITiJBUIILYBaId
10 (20,0 = 1,0)°C Ta BUTpUMYBaIK BIOPOJIOBXK 8,5 r0-
quH. Hactynmaum eramom (depe3 8,5 ronuH) temmepa-
Typy niasuitysamu g0 (40,0 + 1,0)°C Ta BUTpUMYyBaiIH
TakoX BOpoAoBXK 8,5 rommu. Ilicis mporo Temmepa-
Typy migsuiryBamm g0 (55,0 £ 1,0)°C ta BuTpumMyBa-
mu 21 roguny. Pexxum miogimizamii BiAmpasoByBain
J0 OTPUMAaHHS XapaKTepHOTO 30BHINIHBOTO BUIIIIY
CyXOro TyOepKymiHy y (opMi MiryiKH.

[Ticns orpumaHHs cyxoro mpemnapatry (¢apmares-
TH4YHA (hopMa — Niodisi3aT) BU3HAYAIN HOTO SKICTh 3a
TaKUMH (PI3UKO-XIMIYHUMH Ta OIlOJOTIYHUMH IIOKa3-
HUKaMH, K 30BHIIIHIA Bursa, crepwibHicTh (JJCTY
4483:2005), po3unHHICTh (Bi3yaJbHO), BMICT 3araib-
Horo Oinka (%). Ha MOpChKHMX CBUHKaxX BH3HAYald
010JIOTIYHY aKTHBHICTh, CIEIM(IYHICTh, PEAKTOrCH-
HICTB, BIJICYTHICTh CEHCHOLTI3yBaIbHUX BIACTHBOCTEH
mpemnapary.

CratuctuHy 00poOKy pesyibTaTiB JIOCHiIKEHb
MPOBOIWIIA 13 3aCTOCYBaHHSAM IIporpamu «Statistica
10.0» (StatSoft, CIIIA). OTpumaHi B pe3yabTaTi eKc-
MIEPUMEHTY YHMCIIOBI JaHi oOpoOJsUIM METOIOM Bapia-
[iIfHOT CTaTUCTUKHU 3a JOIOMOTOI0 HelapaMeTpUIHIX
1 mapaMeTpuYHHX KpUTepiiB. Pi3HHUIIO MiX JgBOMA Be-
JUYMHAMH BBXKaIHM 3Ha4yIIow Ha piBHI p < 0,05.3a
KOHTpOJIb Opanu Komepiliiiny cepiro PPD ans ccaBiis
y cranmaptaoMmy posunHi (Ne 39), Buroroeneny Jlep-
*aBHUM TimnpuemcTBoM «CyMmchka Oiodabpukar
18.07.2017 p. (Tabmurs).
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were autoclaved at 132°C for 60 min, the bacterial
mass was separated from the culture fluid by filt-
ration through sterile cotton gauze filters. The resul-
ting culture filtrate was purified from residual bac-
terial mass by centrifugation at 1,957 g for 20 min
and concentrated. The content of total protein in
the semi-finished tuberculin was determined by the
Kjeldahl method [8], and then sucrose was added in
the amount of 5.0%. The prepared allergen was steri-
lized by filtration and poured into 10 cm?® sterile glass
vials in the amount of 5.0 cm?, then the vials were
plugged with rubber stoppers and frozen near walls
with the device ‘H3-12: 50° (Frigera, Czech Repub-
lic) with ethyl alcohol (chilled) to a temperature of
-30...—40°C for 15-20 mins), then kept in a refrige-
rator for 12 hours at a temperature of —50°C and fro-
zen-dried by means of a LZ-45.27 (Frigera, Czech
Republic).

After two hours of pre-exposure of the material,
the temperature in a freeze-drier was raised from
(55.0 £ 1.0)°C to (5.0 = 0.5)°C and then it kept
for another 2 hours. Later the temperature was
raised to (20.0 = 1.0)°C and kept for 8.5 hours. In
the next step (after 8.5 hours) the temperature was
raised to (40.0 = 1.0)°C and also maintained for
8.5 hours. Afterwards the temperature was enhan-
ced to (55.0 £ 1.0)°C and kept for 21 hours. The
freeze-drying regimen was mastered to obtain the
characteristic appearance of dry tuberculin in a pill
form.

After obtaining the dry product (lyophilisate as
a pharmaceutical form), its quality was examined
by physicochemical and biological indices, such
as appearance, sterility (State Technical Standards
of Ukraine 4483:2005), solubility (visually), total
protein content (%). In guinea pigs we determi-
ned biological activity, specificity, reactogenicity,
lack of sensitizing properties of the drug.

The research results were statistically processed
using the 'Statistica 10.0' (StatSoft, USA) software.
The findings are statistically significant at p < 0.05.
The numerical data obtained as a result of the
experiment were processed by the variation statistics
using non-parametric and parametric criteria. Com-
mercial series of tuberculin PPD for mammals in
standard solution (Ne 39), manufactured by the State
Enterprise 'Sumy Biofactory' on 07/18/2017 (Table) was
assumed as a control.

The investigation of the stability of dry tuber-
culin PPD showed a significant reduction in the
protein mass fraction by 28.57% (p < 0.05) in the
series of tuberculin (PPD) for mammals in standard
solution (Ne 39) after three years of storage
compared to this value during the tuberculin manu-
facturing. It should be noted that the mass fraction of
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3a pesynbraTaMy BUBYCHHS CTaOUTBHOCTI CYyXOTo
PPD BcraHOBIIEHO 3HaYyIIle 3HUKEHHS BMICTY MacoBOi
gacTku Oinka Ha 28,57 % (p < 0,05) B cepii PPD ms
ccaBlliB y craHmaptHomy pozumHi (Ne 39) ue-
pe3 Tpu pOKH 30epiraHHs MOPIBHSIHO 3 LM ITOKAa3-
HUKOM TiJl Yac BHIOTOBIEeHHS TyOepkyminy. Ciix
3a3HAYMTH, II0 MacoBa 4YacTKa Oijka B cepii Jio-
¢imizoBanoro PPD (Ne 1) mis ccaBuiB 3Hadymie
HE 3MIiHIOBAJIACS MPOTATOM TPHOX POKIB 30epiraHHs.
[Tix gac 30epiranHs BIIPOIOBXK IIBOTO TEPMIHY TyOep-
KyJniHy y nmio¢ini3oBaHOMY BHIVISII Kpaine 30epira-
nmucs OlonoriyHa akTHBHICTH mpenapary ((55678 =+
4873) 1 (54369 £+ 5120) MO BiamoBigHO) Ta BMICT 3a-
rainpHOrO Oinka ((0,83 + 0,14) i (0,81 + 0,13) mr/cm?
BIJIMOBi/THO), TOOTO IIi TMOKa3HWKHU CYTTEBO HE 3Mi-
HIOIOTHCSL TIPOTATOM 30epiranHs. [Ipu mpoMy y KOHT-
POJNBHOMY 3pa3Ky CTaHIAPTHOTO PO3YMHY TYyOCpKYIiHY
JUTSL CCaBLIB i Yac 30epiraHHst MPOTATOM TPHOX POKIB
CIOCTEPITAETHCSL 3HIDKCHHS SIK KUTBKOCTI 3arajbHO-
ro 6inka ((0,98 = 0,11) i (0,70 + 0,10) mr/cm?), Tak i
OionoriuHoi akTHBHOCTI mpemnapary ((52733 + 4672) i
(48782 £ 4221) MO BignoBiaHO).

Pesynbrati  fmocmipkeHb CBiYATH MO Te, IO
cyxuii PPD s ccaBuiB micis 30epiraHHs BIIPO-

protein in the series of frozen-dried PPD (Ne 1) for
mammals did not change significantly during three
years of storage. During storage within this period
of tuberculin in a frozen-dried form the were better
preserved a biological activity of the drug ((55,678 +
4,873) and (54,369 = 5,120) IU, respectively) and
total protein content ((0.83 = 0.14) and (0.81 =+
0.13) mg / cm?, respectively), i. e. these indices did not
change notably during storage. In the control sample
of standard solution of tuberculin for mammals
during storage for three years there was a decrease in
the amount of total protein (0.98 = 0.11 and 0.70 +
0.10 mg / cm®) and biological activity of the drug
((52,733 £4,672) and (48,782 + 4,221) IU, respectively).

The results of studies indicate that dry tuberc-
ulin PPD for mammals after storage for three years
at a temperature of 2-8°C 1is active, specific,
non-reactogenic and does not cause sensitization
of animals. Frozem-dried tuberculin PPD for mam-
mals better retains its diagnostic properties.

Thus, the tuberculin in the form of lyophilisate
was found to be more stable drug compared to a si-
milar one made as a standard solution.

Pesynbratv BUBYEHHS CTabiNbHOCTI TyGepKyiHy Cyxoro O4MLLEHOrO Ans CCaBLiB
Research results on stability of tuberculin purified protein derivative for mammals

BionoriyHi nokasHuku
Biological indices
MacoBa 4yacTka
. : 3
Cepia Ty6epKkyniHy TePM'H Ginka, mr/cwm BigcyTHicTb ceH- | CTepunbHicTb
Tuberculin series 3GepiraniA Protein mass i i cnbinisyBanbHnx Sterilit
Shelf-life fraction, Bionoriuna ak- L . BracTUBOCTeI \
mg / cm? TuBHicTH, MO CneuudivHicTe | PeakToreHHicTb | ack of
Biological Specificity Reactogenicity se:scitiqung
activity, U properties
Mig yac Buro-
Ty6epKyniH ounie- TOBMEHHA
HUiA NA ccaBuiB nio- During 0,83 + 0,14 55678 + 4873
chinizoBaHuit (Ne 1) manufacturing
Frozen-dried
tuberculin purified
protein derivative Yepes 3 poKu
for mammals (Ne 1) Ir? 3 yegrs 0,81 +£ 0,13 54369 + 5120
CeHcubinisyBanb-
Nig vac suro- L HepeaxTtoren- Hi BNacTMBOCTI "
TOBHEHHA CneumndiyHuin HUI Binc : CrepunbHnii
L YTHI
Tv6 . . 0,98 + 0,11 52733 + 4672 Specific Non- s Sterile
yGepkyni oun- During reactogenic No sensitizing
LeHnid AnA ccasuis | manufacturing properties
y cTaHgapTHOMY
po3unHi (Ne 39)
(KOHTpOb)
Tuberculin purified
protein derivative
for mammals in Yepes 3 poku
standard solution In 3 years 0,70 £ 0,10 * | 48782 + 4221
(Ne 39) (control)

MpumiTka: * — BiAMIHHOCTI 3HauyLLi 4O TyGepKymniHy O4YMLLEHOro Ans ccaBLiB nioginizoBaHoro 3paska Ne1, p < 0,05.
Note: *— differences are significant for frozen-dried tuberculin purified protein derivative for mammals Ne1, p < 0.05.

npo6nemu Kpiobionorii i KpiomeanUMHN

problems of cryobiology and cryomedicine
Tom/volume 32, Ne/issue 1,2022



JIOBX TPhOX POKIB 3a Temreparypu 2—8°C € akTuB-
HUM, CIENU(IYHAM, HEPEAKTOIeHHHM 1 HE 3YMOB-
moe ceHcuOuLmizamii TBapuH. [lpm mpomy PPD mus
ccaBlliB y mio(igi3oBaHOMY CTaHI Kpaile 30epirae
MIarHOCTHUYHI BIACTUBOCTI.

TakuM YMHOM BCTaHOBJIEHO, IO TyOepKyIiH y dhop-
Mi Jiodimizary € cTaOiIBHIINIMM MpenapaTtoM MOpiB-
HSHO 3 QHAJIOTIYHAM MpPEnapaTtoM, BHIOTOBICHUM
y GopMi CTaHIAPTHOTO PO3UUHY.

Pezynomamu  oocnioocensy Oyoyms euxopucmawui 014 Jio-
Qinizayii cmandapmnozo 3pasxka mMyOGepKyniHy OYUUEeHO20
ona ccaeyie Ha Jlepocasnomy nionpuemcmsi «Cymcwvka 6io-
gabpuxay.
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The obtained research results will be used for freeze-
drying the standard sample of tuberculin purified protein
derivative for mammals at the State Enterprise ‘Sumy Bio-

factory’.
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