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The outbreaks of porcine devastating infections in contexts of modern situation with African swine fever
in the Russian Federation must necessarily be regarded primarily as presumably criminal act — to exclude and
to block the malicious actions of real enemies on time. Unfortunately, there are absent of a good forensics
practice for collection evidences of the agroterrorism or biological crimes (biocrimes) in Ukraine now. On case
of pseudorabies outbreak in small farmer holding were developed the rules of sampling places and collection
of specimens simultaneously for etiological and Para-criminal/causal reasoning investigations. Etiological
reasoning was conducted by the standard operation procedure (SOP IECVM #12-2013) that is based on OIE
Diagnostic Manual. Causal reasoning was conducted by experimental approaches that include rectal aerobic
and anaerobic Bacillus spp. studies by its pools of spores and lytic phages trials. These pools were isolated
from rectal swabs of separately target, suspicious and mock swine herds by general acceptance methods
for spores and bacteriophages isolation. As criterions of causal reasoning the lytic activity of accordance
phages pool for homologous (target swine herd) and heterologous pools (suspicious swine herd) of aerobic
and/or anaerobic Bacillus spp. were counted. Pseudorabies virus and antibodys were estimated in brains
samples of infected piglets and serums of its sow and pigs from target and suspicious herds respectively.
Moreover, the phages pools from target swine herd have lytic activity on Bacillus spp. aerobic and anaerobic
cultures that were isolated from target (farmer holding) and suspicious swine herds (homestead piggeries
3), but not in mock swine herd (homestead piggeries 1). Our experimental methodology is perspective
to establishing of the origin etiological agent in range circumstances of epidemiological-causal investigation
or in evidence collection for criminal proceedings. It also need further examination and possible improvement
for the verification of methodology — particularly regarding the reproducibility and standardization
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In view of criminal law the nature of epizootic emergency situations (hereinafter — emergency cases) has a three main evidence-
based origins: 1 — result of natural disaster (usually without judicial consequences); 2 — due to negligence or incompetence responsible
persons/officials (biocrames) and/or 3 — as a result of agroterrorism [1]. The last two items are the kinds of presumably crimes that should
be investigated with approaches of forensics: i.e. evidence-based of pre-judicial investigation. The sampling of specimens in full size and
a good practice of handling with forensic microbial specimens have basic significance to objective justice. If specimens for forensics taken
by wrong way we will not collect the objective evidence for court. To the same consequences will lead the contamination of samples during
collection, handling, transport or storage as well as the degradation of samples during performing of these procedures [2]. The outbreaks
of African swine fever (ASF) in Ukraine in contects of modern situation must obligatory be regarded primarily as presumably criminal
act — to exclude and to block the malicious actions of real enemies on time. Unfortunately, there are absent of a good forensics practice
for collection evidences of the agroterrorism or biologiocal crimes (biocrimes) in Ukraine now. This article is our first attempt to elevate
issues related to the practices of sample collection and initial handling of field specimens for forensics of ASF during collection evidence
of malicious actions against Ukrainian piggeries.

Material and methods. Selection of sampling places and collection of speciments — Present investigation was motivated
by obligatoriness explanation to owner the Pseudorabies outbreak causes in small farmer holding (83 pigs in total, 2 boars, 8 main sows)
at winter-2015 in Lugansk region (item 2 of table 1). Disease had clinical signs in piglet nest under nursing sow (item B, of table 1) which
was inseminated 3.5 month ago with boar from homestead piggeries of owner friend (items 3 and A, of table 1). Another nest of this
holding (item C, of table 1) was a progeny of local boar of this holding (items A, of table 1) and had clinical healthy status as their parents
too. Sampling for evidences assembling was conducted in two patterns: of aetiological and causal reasoning. For aetiological reasoning
brain specimens were taken from infected piglet and the blood of serums — from their parents (case 2, items A, and B, of table 1) and
from pigs of suspicious homestead piggeries (case 3, items A, and B, of table 1). For the causal reasoning rectal swabs were taken
from parents of infected piglets (from boar — item A, and sow - item B, of table 1), sow with healthy progeny at neighbor cage (item C,
of table 1), two pigs at suspected homestead piggeries Ne 3 (items A, and B, of table 1) and from two pigs at control homestead
piggeries (N2 1 of table 1) of the same village (items A, and B, of table 1) which hadn't links with mentioned farmer holding and
suspicious homestead piggeries. The aetiological reasoning were conducted in frame of the standard operation procedures for pseudorabies
diagnosis (SOP IECVM #12-2013), which are based on OIE Manual [3]. Briefly, SOP IECVM includes procedures for: 1 — neurotropic
virus/bacteries isolation and identification and 2 — serological assays for retrospective analysis of field cases. So, the brain specimens
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were investigated by virus isolation procedures “rabbit assay”, then agent cultivation was done by consecutive passages on PK-15 cells
(for the purification and enhancement of virus titre of more than 10? TCID, /cm?) and, finally, virus identification (in dose 10? TCID, ) -
by the neutralization test using the reference serum from OIE Reference Laboratory (PIWet, Pulawy, Poland, dilution 1:25). The serological
investigations screening test (indirect haemagglutination, IH) was applied using “ReproSuiScreen-IECVM” kit (NSC “IECVM”, Kharkiv,
Ukraine) and confirmatory test (ELISA) — using kit for IH-positive specimens (IDEXX, USA). The Causal reasoning were conducted
by experimental approaches that include bacterial spores and phages pools isolation from the mentioned rectal swabs. These
approaches were realized by modification of “Turkish technology” (SOPs of Kafkas University, t.Kars, Turkey) of B. anthracis soil spores
and phages isolation [4]. Briefly, the rectal swab suspended with sterile distilled water (SDW) in 1:5 ratio (total volume usually 2.5 ml) and
mixed well by shaking. Half of the volume (usually 1.0 ml) of each supernatant was treated by heat at 62.5-63.0 °C (water bath) during
15-20 minutes untill the general pool of bacterial spores will be isolated. For aerobic Bacillus spp. growthing, one part of termoinactivated
sample was plated on agar plates (brain-heart infusion broth from Sigma-Aldrich Co. with 1.6 % Bacto agar Difco in final concentration)
in duplicate volume of 100-150 pl. For Clostridium spp. growthing, second part of termoinactivated sample was plated on anaerobic
agar plates (M228, HiMedia Laboratories Pvt. Lim.) using the same method. Plates were incubated at 37 °C overnight or for 48-72
hours at aerobic and anaerobic conditions, respectivelly. Plates were checked for Bacillus spp. using the Gram staining method. For the
phage isolation from rectal swabs we used routine method of lytic phages isolation with a host and without the inducers. Briefly, the second
part of each specimen extract on SDW (see above) was combined with the equal volume (usually 1 ml) of Brain Heart Infusion Broth
(Sigma-Aldrich Co.). This sample was devided on two equal half (each at about 1 ml) after mixing and incubated at 37 °C for 2 hours.
Followed this, 3 ml of a mid-log phase culture [2] of the gomologous (i.e. from the same pig) pools of the Bacillus spp. (as mentioned
above — aerobic and anaerobic isolates) were added separately and all mixtures were incubated at 37 °C overnight in aerobic and
anaerobic condition, respectively. At the next day, top 3 ml of culture was harvested and filtered using a 0.22 um membrane filter
(Syringe-filter, product #99722 of TPP Co.) to removing any bacteria and rough debris. The filtrate was stored at 4 °C until required.
To determine the lytic activity of phage recovered using the method of the plaque assay performed on mentioned agar plates with aerobic
and anaerobic daily cultures of the gomologous (i.e. from the same pig) pools of the Bacillus spp. that were used as a host. The plaque
assays were carried out according to the method of Abshire T.G., 2005 [5]. Brief, the host of bacterial inoculum for phage propagation was
prepared by transferring 5-6 isolated colonies from the agar-culture, that grown overnight to 5ml at sterile 10 mM phosphate-
buffered saline (PBS), pH 7.2. Agar plates were inoculated with 100 pl of the bacterial suspension of studied pools, was spreaded with
a disposable plastic spreader until absorbed and 15 pl of the phage suspension was delivered on agar surface. After fluids absorption,
the plates were incubated at 37 °C overnight in the inverted position. The cultures were inspected for plaque formation at regular
intervals. To increase the concentration of enteric phages we mixed an equal volumes of phage filtrate with a mid-log phase culture
of appropriate bacterial isolate from studied pools and incubated at 37 °C overnight. At the next day the culture was spin down
(8000 x g for 10 min), and supernatant filtered through 0.20 um membrane filter. The phage titer was determined by performing
a plaque assay by general acceptance routine test dilution (RTD). This process repeated until a sufficiently high-titer phage stock obtained
(to 10°-107 bacterial litic activity units, BLU, /cm?®). Determination of the enteric phages “host range”. The turbidity of an overnight cultures
of the different aerobic and anaerobic bacillus pools, which were isolated from corresponding samples (see above) in peptone broth was
adjusted to a Mc Farland standard of 0.5 (1.5x108 cfu/ml) using isotonic peptone-saline. The surface of agar plate was covered by 0.2 ml
of this suspension and lefted to dry at 37 °C for 20 minutes. 10 pl of each phage isolate with standard activity 10°BLU, /cm® was dropped
onto correspont sector of the inoculated plate’s surface and lefted to dry for 10 minutes. After that, the plate was incubated at 37 °C
and examineted for the presence of plaques at 24-hour intervals. The result was considered as positive (correspondent bacterial pool
sensitivity to studied phage) in case of the formation of spots with the different levels of transparency (see table 1) on the agar cultures
surface of appropriate bacterials pool.

Results and discussion. The aetiological investigation has lead to isolation and identification of pseudorabies virus and the
bacterial concurrents microflora:

- appearance of pruritic rabbit was registered at 3rd day after inoculation;

- cytopathic agent was isolated in cell culture (after sterilizing filtration lung suspension through 0.22 um membrane) in the
presence of the antibiotic during two blind passages and raised titre to level of 4 Ig throughout 2 additional consecutives
passages;

- 100 cytopathic units of this agent were fully blocked by pseudorabies reference serum but not by other reference serums
from porcine neuroinfection kit of the IECVM - against porcine enterovirus encephalomyelitis (PEE), porcine viral
encephalomyocarditis (PVE), listeriosis and streptococcosis);

- in addition to viral agent from serum specimens of holding Ne 2 (items A, & B, of table 2) and from homestead piggeries Ne 3
but not from Ne 1 (see table 1), the antibodies against pseudorabies virus in titres 1:4—1:64 were registered by the serum
neutralization reaction (SN) with 100 units of reference virus (strain «18v-IECVM»). These samples had zero titers by SN with
100 units of against PEE- and PVE-viruses as well as in bt agglutination tests with listeriosis and streptococcosis (suis) whole-
bacteria antigens;

- the apart viral agent pure culture of unidentificated Mycoplasma spp. was isolated from specimens of piglets brains, which
were revealed in samples of piglet surums of holding Ne 2 but not in serum samples from pigs of homestead piggeries Ne 1 and
3 (see table 1).

The results of causal investigation were summarized in table 1. As we can see, each of all three different piggeries had specific
profiles of enteric microbioma consorties “Bacillus spp. — Their phages”. The sensitivity of Bacillus spp. pools to phage isolates (“host
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range” of phages isolates) in cases of diseased pigs in piggery Ne 2 (items A, & B, of table 1) and pigs from suspected homestead
piggeries Ne 3 (items A, & B, of table 1) but not pigs from “control/ mock” homestead piggeries Ne 1, that didn’t have any links with piggeries
Ne 2 and 3. Important significance for affinity estimation of the different consortia of the enteric aerobic or anaerobic Bacillus spp. had
dimensions of «spots» of the studied phages on the surfaces of agar cultures and the level of its transparency. Moreover we registered
that some aerobical and anaerobical Bacillus spp. had common sensitivity to the same bacteriophage isolates. This observation we can
explaine with presumption that we have deal with mixtures of enteric bacteriophages as well as in cases of enteric Bacillus spp. in samles
of rectal swabs.

Table 1 — Results of cross-section trial profiles of enteric microbioma consorties “Bacillus spp. — Their phages” (of “host range”
of the phages isolates)

Bacterial lysis in pools of Bacillus spp. populations
No of Pools of from spores of porcine rectal microbioma
bacteriophage . - . - . -
cases . Aerobical microbioma Anaerobical microbioma
isolates
1 2 3 1 2 3
’ A, + 0 0 + 0 0
B, + 0 0 + 0 0
A2 0 + + 1] + +
2 B, 0 + + 0 + +
C, 0 + 0 0 0 0
A, 0 0 + 0 + +
3
B, 0 0 + 0 + +
Designation: + — fully transparent spots at the sites of the phages pools application; + — turbid spots at the sites of the phages pools application;
0 — no spots at the sites of the phages pools application; A, B, C - rectal swabs from separate pigs of farmer’s holding (Ne 2) and Ne1
and 3 homestead piggeries. Details see in text.

The forensics application for the bacillus spores makes expert studies are not as vulnerable to the conditions of sampling, transport
and storage of samples, as we can have in cases of using the reproductive active microorganisms. Moreover, this approach is allowe
to simplify and reduce the cost of research by the cutting off a huge array of non-sporal microflora for trials.

Conclusions. Our experimental methodology is the perspective to establishing the origin etiological agent in range circumstances
of the epidemiological-causal investigation or in the evidence collection for the criminal proceedings. This requires of further examination
and possible improvement for verification of methodology — particularly regarding the reproducibility and standardization.
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YAOCKOHAJEHHA OOKA30BUX OOCHIOXEHD: 3 MPAKTUKU
CYAOBO-BETEPMHAPHOI EKCNEPTU3U XBOPOBU AYECKI CBUHEN

By3yH A.l., Konb4yuk O.B., Bo6posuuybka I.A., CmeeHili A.B., Boek C.I.
HaujoHanbHul Haykosuli yeHmp «IHcmumym exkcriepuMmeHmarsbHOI i KIiHIYHOT eemepuHapHOT MeOUUUHU»,
M. Xapkis, YkpaiHa

SueHko I.B.
Xapkiecbka depxxagHa 3008emepuHapHa akademis, M. Xapkie, YkpaiHa

3 oensdy Ha enobarnbHy decmabinizauito ma cydacHy cumyauito 3 nowUpPEeHHsIM ahpuKaHCbKOI YyMu ceuHel y CyCIOHIX
0o YkpaiHu Oepxasax 6yOb-sKi Nposi8uU Macoeoi 3ax8opr8aHOCMi y 8IMYU3HSIHOMY ceuHapcmsi Maromb po3ansdamucs
y gopmami cy0ogo-eemepuHapHOIi eKcriepmu3u — 3 MemOK C80eYacHO20 BUSIBNIEHHS ma nikeidauil Hacniokie. Haxarb
Ha Cb0200HI 8 YKpaiHi HedocmamHbO pPo3pobrieHo Memodornoezito 36opy 0Ookasie  aspomepopuaMy ma 3/104UHI8
i3 3acmocysaHHsaM bionoeiyHux 3acobig (6io3/104uHI8).
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Memodonoeito 0dokazosux OocnidxeHb (L) eidnpaubosysanu Ha npuknadi crnanaxy xeopobu Ayecki (XA)
y OpibHomosapHomy ceuHozocrodapcmei, 0e cranax xeopobu cmaecs mnicrisd 3aso03y PEeMOHMHO20 KHypa. EmionoaidHi
docnidxeHHss Ha XA nposodunu 3eidHo cmaHOapmHux onepauitiHux npouedyp (COl) HHL «IEKBM» 3 ypaxyeaHHaM
sumoz MEB. EkcnepumeHmarnbHa cxema [/[] byna cripsimMogaHa Ha 8UBYEHHS CrIOPIOHEHOCMI KUWEYHUX CropOYymMEOPHHYHUX
b6ayun (6e3 ymoyHeHHs1 8u008020 cknady) y HebrazomnonyyHit (A), nido3prosaHill (b) ma koHmponbHil (B) epynax ceuHed.
Ana uboz2o 3 pekmarbHUX Keadie cmaHOapmHumu bakmepionoagidHumu memodamu eudinsanu cropu KuweyHux bayus
i nimuyHi 6akmepioghacu. Nomim nynamu eudineHux 6Gakmepioghazie 3apaxkanu myau MPOPOWEHUX 3i Criop Kyrbmyp
Kuwe4Hux 6ayun. [Jokasom criopiOHeHocmi Kynbmyp KuwedHux bauyun eeaxanu ix yymmugicmbe 00 00HO20 U moz2o mnyry
KUWeYHUX ¢hazis.

3a pesynbmamamu docridxeHb po3pobrieHa MemodouKa, sika € repcriekmugHot Ot 0oka3o8ux AocidXeHb | cydoso-
8emepuHapHoi ekcriepmu3u xeopobu Ayecki, ane nompebye nodanbuwiux sunpobysaHb w000 8i0mMeop8aHOCMi ma pieHs
8ipoziOHocmi.

KntouoBi cnoBa: xsopoba Ayecki, Cy0BO-BETEPUHAPHA EKCMepTH3a.
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CepornoeiyHi Mmemodu eilieparomb 8upiwarnbHy pornb y nabopamopHilt GiaeHocmuyi cary. Y uiti cmammi
ornucaHo 8U3Ha4YeHHs Yymnueocmi ma creyucgpiyHocmi PBI dns ceponoaiyHoi diaeHocmuku cany. Pos-beHean
npoba (PbIl1) — npocmuli ma weudkuli ekcripec-mecm, KUl MOXHa eukopucmosgysamu y NoeOHaHHI 3 iHWUMU
Mmemodamu 0Onsi diaezHocmuKu cariy.

Mamepianu i memodu. [ocnidxxeHo naHenb 3 711 nonbosux HesamueHUX 3paskKie cuposamoK KOHel
ma rnabopamopHy naHene 3 94 no3umueHUX cuposamok KoHel. Peakuito npogodurnu 32i0HO HCMPYKUT
8UPOBHUKa.

Pesynbmamu. BcmaHosneHo, wo dymnusicms PBI cknana 80,9 %, a cneyugiyHicms — 90,2 %. Takum
4yuHowM, douinbHo sukopucmosysamu PEI1 sik ekcripec-memod 051 OiaeHOCmUKuU carly niuwe y noeOHaHHI 3 iHWUMU
nabopamopHUMU ma KriHiyHuUMu memodamu GiaeHOCMUKU ma eukiiacmu ompumaHi pesyrnbmamu 8 IHcmpyKuir
w000 npoghinakmuku ma 6opombbu 3 carloM meapuH.

Knro4yoBi cnoBa: can, ceponoriyHa giarHoctuka, Po3-beHran npoba, PBIT.

Can (nat. malleus; aHrn. glanders, farcy; dp. morve; HiMm. Rotz; icn. muermo) — Lje BUCOKOKOHTario3Ha iHtheKkLiiHa 300H03Ha XBopoba,
ska BUKNuKaeTbes baktepieto Burkholderia mallei (paniwe Pseudomonas mallei). Ha can B 0CHOBHOMY XBOpilOTb NPeCTaBHUKA
pOAMHM KoHAUMX. [lo cany YyTnuBi 1 Aesiki iHWI BUAW TBapWH, 30kpeMa Bepbtoam, NPeACTaBHUKMA POAUHM KOTSYMX Ta cobaumx, ApibHa
porata xyno6a, a Takox ntogun. B octaHHi poku can HabyBae Bce HinbLLOro 3Ha4eHHS!, OCKirbKM 3a paxyHOK pyXy KOHeW Nif Yac MixXHapoaHoi
TOPriBNi, MDXHAPOAHUX 3MaraHb TOLLO iCHye Hebeaneka 3aHeCeHHst XBopobu 3 eHaemiuHux (bpasunis, bnusbkuin Cxig, Makucta, IHais,
Mowronisi Ta iH.) y BinbHi perioHu [1].

€01HM NPpUPOSHUM pe3epByapoM 30yaHMKa cany Yy NpUpOAi € KOHi [2]. Y 3B’a3Ky 3 LM, CBOEYACHe BUSIBNIEHHS Ta i30M15Lisi XPOHIYHO
Ta NaTEHTHO XBOPWX TBAPWH € OCHOBHOIO NEPeayMOBOI0 e(HEKTUBHOTO KOHTPOMIOBAHHS MOLUMPEHHS! cany.

[Mpsime BusBneHHst B. mallei 6akTepionoriyHnM 4 MONEKyNApHO-reHETUYHUM METOLaMW YacTo YCKNaHEHe, 0COBMNBO Y XPOHIYHO
Ta NaTEHTHO XBOPUX TBAPWH, Y AKX Cnabo BUPaKEHi KIiHIiYHi 03HakK [2].

AnepriyHa maneiHosa npoba, po3pobnera B 1891 pouj, 6yna ocHoBHUM 3acobom giarHocTuku cany B CPCP, kpaiHax €Bponm
Ta MiBHiYHOT AMepuku y pamkax 3axogis 3 nikeigayii Liei xsopobu y nepLuii nonoBuHi XX cTonitts. B eHaemivyHuX perioHax OCHOBHUM
MeTOAOM [iarHoCTUKW cany 3anuwaeTbest ManeiHoBa npoba. OpHak, maneiHisalis Moxe AaBaTu HeraTWBHI ab0 CYMHIBHI pesynbTaTy
y 10 % BunagkiB 3a SOCNimKEHHS iH(IKOBAHMX KOHEN, 0COBNMBO Y CTapux abo BUCHaXEHNX TBapuH. Moxrnuea Takox XubHO-No3uT1BHa
peakuis 3a CTPenToKokoBoi iHdbekyii [3]. Kpim Toro, maneiHoBa npoba BUKNMKae rymopanbHy peakuilo Ta YTBOPEHHS CreumndidHuxX
QHTUTIN, LLO NEPELUKOKAE HACTYMHAM CEPONOriYHM JOCAIMKEHHAM [2]. Y 3B'A3Ky 3 LM, 3rifHO MiXXHAPOOHWX BUMON, MPOBIAHE MicLe
y nabopaTopHiit AiarHocTuLi cany nocigaloTb CeponoriYHi MeToau.

OpnHnm i3 ceponoriyHnx MeTOAIB, 3anponoHOBaHWX Ans AiarHocTuku cany € Po3-bexran npoba (PBM). PBI — e BapiaHT peakuii
arniTUHaLii, 3a K0T BUKOPUCTOBYIOTb aHTUreH, 3achapbosaHnini 6apeHKoM Po3-beHranom, ans kpalloi Bidyanisallii peakwii. Ha cborogi,
L peakyis BanigosaHa nuwwe B Pocincbkin ®epepalii, i He pekomenayeTbest MEB ans mixHapogHoi Toprieni [4]. Pasom 3 Tum, y gitouii

* HaykoBuii kepiBHUK — CkpunHuk B.T". 79



