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SUMMARY

The Veterinary Service of the Russian Federation takes measures to ensure regular control of livestock health status, to prevent infectious diseases and their introduc-
tion into the country; and if such diseases are diagnosed, it takes measures to prevent their spread and contain outbreaks as soon as possible. Success of the taken
measures depends on the use of various diagnostic, preventive and therapeutic drugs. In order to produce such medicinal products, biofactories use production and
reference strains with stable biological properties, which are stored in national collections of microorganisms. The only keeper of glanders strains is the Laboratory
for Collection of Strains of Microorganisms in the FSBSI «<FCTRBS-ARRVI», subordinated to the Ministry of Agriculture of the Russian Federation. The following steps
were taken due to the official request from FKP Kursk Biofactory — BIOK Company for the transfer of Burkholderia mallei production strain 5584 from the collection
of the institution: the strain was passaged in golden hamsters, its viability was determined and biological properties of the culture were studied. The strain was
transferred in accordance with the established procedure and in compliance with the biosafety requirements. As the work progressed, Burkholderia mallei strain 5584
culture was isolated and freeze-dried. Before the transfer, biological properties of the freeze-dried Burkholderia mallei strain 5584 were studied for their compliance
with the passport data. The obtained results showed that the Laboratory for Collection of Strains of Microorganisms in the FSBSI «FCTRBS-ARRVI» provides optimal
conditions to preserve the strain viability and initial biological properties after 5 years of storage. Analysis of the data obtained during the transfer of Burkholderia
mallei strain 5584 allowed us to assess the actions taken at all stages of the procedure. It was established that the transfer procedure for the requested glanders
production strain complied with the biosafety requirements and regulatory framework regulating the process.
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PE3IOME

BeTepuHapHoii cnyx60ii Poccuiickoii Depepauuin NpoBOANTCA KOMMAEKC Mep, HanpaBReHHbIX Ha PeryaApHblii KOHTPOMb COCTOAHMA NOTONOBbA CeNbCKOX03A-
CTBEHHbIX KUBOTHbIX, NPOQUAAKTUKY MHOEKLMOHHDBIX 3a60neBaHuii 1 HeLOMyLLEHNe X 3aB03a B CTPaHy, a B Cyyae AVArHOCTUPOBaHA — NPeAOTBPaLLeHe
pacnpocTpaHeHna 1 KynupoBaHue B KpaTyaliluine Cpoku. YenewwHas peanu3auna JaHHbIX MeponpuaTHil Bo3MoxHa 6narogapa cnonb3oBaHui pasninuHbIxX
AMarHoCTUYeckux, npodunakTnyeckux u neyebHbix npenaparto. C Lenbio UX nonyyeHna NpeanpuATAA 6MONOrMYecKoil NPOMBILLNEHHOCTU MPUMEHAIT Npou3-
BOZICTBEHHbIE 11 3TaNOHHbIE LUTAMMbl MUKPOOPraHi3MOB €O CTabUbHbIMI 61ONOTNYECKUMY CBOICTBAMM, KOTOPbIE XPAHATCA B TOCYAAPCTBEHHBIX KONNEKLNAX
MUKPOOPraHu3MoB. EAMHCTBEHHBIM iepxaTeniem LWTaMMOB Bo30yauTeNs cana ABNAETCA nabopatopua KonneKwum LiTammoB Mukpoopratnsmos ObHY «OLITPB-
BHWBI», nogsenomcrBeHHoro MiucTepcTBy cenbckoro xo3aicta Poccuiickoii Oegepaumn. B ceasm c opuumanbHbiv 3anpocom OKIM «Kypckas buodabpuka —
dupma «bUOK» 0 nonyueHnm npon3BoACTBeHHOro Wamma 5584 Burkholderia mallei n3 konnexkumun yupexaeHna 6binn BbINoNHeHb! CeaylolLme paboTbi: npo-
Be/ieH Naccax LUTaMMa Ha 30710TUCTbIX XOMAYKaX, OnpezeneHa XU3HecrnocoBHOCTb 1 M3y4eHbl Gronornyeckine CBOMCTBA KyAbTypbl, B YCTAHOBAEHHOM MOpAAKE,
¢ cobnopeHnem TpeboaHmil Gronornyeckoii 6e3onacHocTy, Npou3BeeHa Bblaaua Wramma. B npowecce npoBeeHHoii paboTbl BbifeneHa KynbTypa LuTam-
ma 5584 Burkholderia mallei, kotopas 6bina nuodunuzuposana. Mepes Bbigauei 6bim u3yyeHbl Gronornyeckine CBOICTBA NMOGUAU3UPOBAHHOTO LWTaMMa 5584
Burkholderia mallei Ha cooTBeTCTBIE MX NACNOPTHBIM AAHHbLIM. [loNTyueHHble pe3yNnbTaTbl NoKa3aniu, 4To B 1abopaTopuin KOANEKLIM LUTaMMOB MUKPOOPraHU3MOB
OTBHY «OLTPB-BHVBU» co3paHbl onTuManbHble YCNoBUA ANA COXPAHEHUA €ro XU3HECmoCoBHOCTU 1 UCXOAHBIX Bronoruyeckmx CBOIACTB N0 UCTeYeHNM 5 neT
XpaHeHna. AHanu3 AaHbIX, MONYYeHHbIX NPY BbINOAHEHUN paboT no nepedaye Wwramma 5584 Burkholderia mallei, no38onnn Aatb oLeHKy AeiCTBUIA Ha BCex ee
3Tanax. YCraHoBAeHo, YTo NOPAAOK BblAauM 3anpaLLnBaemoro npou3BoACTBEHHOTO LUTaMMa BO30yAuUTeNs cana cooTBETCTBOBAN TpeboBaHuAM buonornyeckoii
6e30macHoCTV M HOPMaTUBHO-NPaBOBbIM JOKYMEHTaM, pernaMeHTUPYIOLLUM NPpoBe/ieHHble MeponpuUATHA.

Kntouesbie cnosa: Burkholderia mallei, xu3HecnocobHocTb, Guonornyeckie CBOIACTBA, Nepedaya LWTamMma

bnaropapHocTb: Pabota BbinonHeHa 3a cuet cpect OTBHY «OLITPE-BHIABI» B pamkax HayuHo-UccnefoBaTenbekux paboT no Teme «KonnekumoHmposaHue,
nopJepaHue, NonoNHeHe 11 XpaHeHue WTammoB Bo36yauTeneii ocobo onackbix bonesHeii (005), opraHu3auua ux yueta, npoBeeHue UCcnefoBaHuii no u3-
YueHto GroNoruyeckux CBOiCTB 1 06ecneyeHIs NpeAnpUATHIl arponpoMBbILLIEHHOTO KOMMJIEKCA LuTaMmamu Bo36yauteneii 006».
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INTRODUCTION

Freedom of the Russian Federation from infectious
diseases depends on a set of anti-epizootic measures that
includes systematic monitoring of livestock health, pre-
vention of infectious disease and spread; prevention of its
introduction into the country, and if it is diagnosed - pre-
vention of its spread and containment of the outbreak in
the shortest possible time [1].

Due to the impact of globalization on spread of infec-
tions, regular emergence of new and old infectious dis-
eases, total urbanization and new economic conditions,
not a single country is now able to completely protect its
territory from introduction of highly dangerous diseases.
Such infections pose a threat not only to animals, but also
to people and can damage national economies, break eco-
nomic and cultural links [2].

Therefore, it is of top priority to develop and produce
reliable, highly-specific diagnostic and preventive drugs,
therapeutic agents and modern indication systems at the
country’s biofactories; such production is regulated by
Instruction of the Chief Veterinary Officer of the Russian
Federation No. 22-7/443 of 08.05.92 “Issuing a permit for
production of veterinary medicinal products and their cer-
tification” In order to produce diagnostic preparations and

vaccines, biofactories use production and reference strains
from the national collections of pathogenic microorga-
nisms, where optimal conditions are ensured to preserve
them in the original state, excluding any transformation
in biological, serological, toxicological properties and
sensitivity to antibiotics [3-8]. Strains of highly dangerous
microorganisms stored in the national collections are han-
dled in accordance with the regulatory framework and the
Federal laws and resolutions of the Government of the Rus-
sian Federation [8, 9].

Glanders is a dangerous bacterial infection from the
group of zoonoses — a highly dangerous, highly conta-
gious disease of animals and humans; presently, there is
no vaccine or specific treatment available for glanders. As
scientific publications demonstrate, there are cases of pro-
fessional infection with the Burkholderia mallei bacterium
among microbiologists working with this pathogen. As a
result, burkholderia is equated according to its pathoge-
nicity with such pathogens as Yersinia pestis and Francisella
tularensis. Recently, several cases of B. mallei infection in
humans have been reported in the laboratories of Russia
and the USA, including one fatal outcome [10]. Currently,
the Russian Federation is free from the disease, but the risk
of introduction from other countries remains [2].
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Taking into account the above, there is still a need to
produce high-quality products for glanders diagnosis.
FKP “Kursk Biofactory — BIOK Company” produces “Glan-
ders serum for the complement fixation test”, “Glanders
antigen for the complement fixation test’, “Stained glan-
ders antigen for the plate agglutination test’, as well as
“Mallein”. These medicinal products are made on the basis
of B. mallei production strain 5584, received in accordance
with the established procedure from the National (official)
Laboratory for Collection of Strains of Microorganisms in
the FSBSI“FCTRBS-ARRVI", which is the only keeper of glan-
ders strains among other institutions subordinate to the
Ministry of Agriculture of the Russian Federation [2].

Following the official request from FKP “Kursk Biofac-
tory — BIOK Company” to receive Burkholderia mallei pro-
duction strain 5584 from the Laboratory for Collection of
Strains of Microorganisms in the FSBSI “FCTRBS-ARRVI",
the purpose of this work was to conduct a passage, deter-
mine viability, study biological properties and transfer the
pathogen in accordance with the established procedure
and in compliance with the biosafety requirements.

MATERIALS AND METHODS

The work was carried out in accordance with
SP 1.3.3118-13 “Safety guide for work with Pathogenici-
ty Groups I-Il microorganisms”. The freeze-dried B. mallei
production strain 5584 was used. The strain was stored in
the Laboratory for Collection of Strains of Microorganisms
in the FSBSI“FCTRBS-ARRVI" at a temperature of +4 °C and
standardized according to the international Master seed
standard.

B. mallei strain 5584 was passaged in golden ham-
sters, when the pathogen suspension was administered
subcutaneously into the occipital region at a dose of 5
and 101U according to the turbidity standard (GISK named
after L. A. Tarasevich), in the volume of 0.2 and 0.4 ml, res-
pectively. The dead hamsters, as well as those ones in
agony, were euthanized by ether and subjected to autopsy.
The work with laboratory animals was carried out in accor-

Table

Biological properties of Burkholderia mallei strain 5584

Name of the strain

5584 Burkholderia mallei

Formation of hydrogen sulfide, mm

0.2

Curdling of skimmed milk

Milk curdling

Growth in potatoes according
to Pavlovsky

In the first days, the colonies are in the form of honey
droplets, then merge into a slimy plaque,
on Day 7-8 the color turns to brown

Growth in MPGB

Turbidity of the medium, a delicate film
on the surface, over time a slimy precipitate forms
at the bottom of the test tube, which rises
in the form of a corkscrew when shaken

Growth in MPGA

Growth in the form of translucent colonies
with smooth edges and a mother-of-pearl hue

Gram Staining

Gram-negative rods with pronounced granular layer

Loeffler Staining Pale blue rods with red granular layer
Motility Non-motile
Proteolytic activity on 12% gelatin Does not break down

dance with the Helsinki Convention on the Humane Treat-
ment of Experimental Animals (1975) and the European
Convention for the Protection of Vertebrate Animals Used
for Experiments or for Other Scientific Purposes (1986).

Bacteria culture tests were carried out in liver, spleen,
lungs, injection site, heart blood; the tested materials were
inoculated using a Pasteur pipette on meat-peptone agar
and broth with 4% glycerin (MPGA, MPGB) and incubated
at 37 °Cfor 3-10 days. Virological properties of the isolated
culture were tested to match the glanders pathogen. If the
observed signs matched the passport data, the strain was
freeze-dried.

Fig. 1. Materials required for packing vials with glanders production strain 5584
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Fig. 2. Placing vials into containers and enclosing the first copies
of the accompanying documents

Before FKP “Kursk Biofactory — BIOK Company” re-
ceived the strain requested, viability of the culture was
determined and its biological properties were controlled.
For these purposes, a vial with a strain was taken from
the collection, then appropriately registered in the “Bio-
logical agent movements records” (Form No. 514/u) and
the “Individual registration card for the biological agent
in the collection” (Form No. 517/u). The vial was opened,
the freeze-dried mass was suspended in a 0.85% sodium
chloride solution, and the resulting bacteria suspension
was inoculated onto nutrient media containing 4% glyce-
rin. The vial and the culture remains in it were destroyed,
a report was made on opening a vial with biological
agents of Pathogenicity Groups I-Il for the purpose of in-
oculation or destruction (Form No. 521/u) and a mark was

made in the “Journal of disinfection for biological agents”

(Form No. 520/u). The cultures were incubated at 37 °Cin
a thermostat for 3-10 days. As soon as the second gen-
eration of the strain culture was obtained, its biological
properties were tested to match the passport data. For this

Fig. 3. Packing a container with a vial with B. mallei production strain 5584
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purpose, the following properties were controlled: cultu-
ral, microscopic (tinctorial-morphological and mobility),
biochemical (saccharolytic, proteolytic).

RESULTS AND DISCUSSION

B. mallei production strain 5584 transfer procedure
started after receipt of the following documents from
FKP “Kursk Biofactory — BIOK Company”: an official request
signed by the director; photocopies of the license and hy-
giene certificate; bank details certifying safe working con-
ditions are in place and the company is eligible to receive it.

B. mallei strain 5584 was passaged in golden hamsters
and freeze-dried. Before FKP “Kursk Biofactory —- BIOK Com-
pany”received the requested strain, its viability was tested
according to the biological properties (Table), given in the
passport and corresponding to the indicators given in the
Bergey’s Manual of Determinative Bacteriology (1980).

The conducted studies show that strain 5584, stored for
5 years in a freeze-dried form at a temperature of +4 °C,
is viable. Biological properties were tested on differential
diagnostic media and their compliance with the passport
data was established. It suggests that the Laboratory for
Collection of Strains of Microorganisms provides optimal
storage and working conditions for the microorganisms.

The transfer of the glanders production strain is as-
sociated with potential contamination risks (during stu-
dies of viability and basic properties of the cultures, due
to careless handling of vials when packing them, due to
mistakes made while processing documents and due to
other unauthorized actions, etc.), which is confirmed by re-
corded glanders cases among veterinary and medical staff
working with pathogen cultures. Glanders aerosol cultures
are especially hazardous due to the risk of inhalation [10].
As mentioned above, glanders production strain 5584
was transferred to FKP “Kursk Biofactory — BIOK Com-
pany” strictly in accordance with the requirements of
SP 1.2.036-95 and SP 1.3._-17.

Based on the written permission of the FSBSI “FCTRBS-
ARRVI"director B. mallei production strain 5584 (biological
properties checked) was transferred to representatives of
FKP “Kursk Biofactory — BIOK Company”, following presen-
tation of their ID documents and a power of attorney in ac-
cordance with a transfer certificate indicating the number
of vials (Form No. 525/u) and a record made in the“Journal
of biological agents transfer” (Form No. 516/u). In order
to pack the vial with the strain, the following materials
were prepared: a waterproof container with a hermetical-
ly sealed lid, hygroscopic cotton wool, a twine, wrapping
paper, sealing wax (Fig. 1).

The following accompanying documents are issued for
the contents of the container (in two copies): a letter (on
the official letterhead) for the contents of the container and
a package certificate; a photocopy of the strain passport
with its complete characteristics; a special cargo transpor-
tation certificate with information about the consignee,
date of dispatch and type of transport. The vial with the
freeze-dried culture was wrapped with hygroscopic cot-
ton, placed into the container, the first copies of the listed
documents were put inside (Fig. 2A, B).

The container was hermetically sealed with a lid,
wrapped in paper, laced and stamped with a wax seal
bearing special signs “Caution! Do not open during trans-
portation!” (Fig. 3A, B, C, D).
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CONCLUSION

Analysis of the data obtained during the transfer of
B. mallei strain 5584 from the Laboratory for Collection
of Strains of Microorganisms in the FSBSI “FCTRBS-ARRVI”
to FKP “Kursk Biofactory — BIOK Company” allowed us
to assess the actions taken in compliance with Rules of
SP 1.2.036-95 and SP 1.3._-17. Study of viability and bio-
logical properties of production strain 5584 showed that
the Laboratory for Collection of Strains of Microorganisms
of the Institution provides optimal conditions to preserve
the strain viability and original biological properties after
5 years of storage.
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ApTembeBa EneHa AnekcaHApOBHa, KaHANAAT BETEPUHAPHbIX
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