Tabnuua
WccnepoBanus natonoruyeckoro marepuana
U3 CBUHOBOAUECKUX X03ANCTB PO Ha SnepuTpo300HO3
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i KonuuecTBo x03siicTB, KonuuectBo nccnesoBaHHbIX

npefocTaBuBLLMX MPobbl npo6/u3 HUX NONOXUTENBHO
2004 1 3/0
2005 2 2/0
2008 1 2/0
2009 3 4/0
2010 5 61/7
201 3 331
2012 1 2/0
2013 3 12/0
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Puc. 3. Pesynsmamei uccrnedosaHus npob
namoJsioau4ecko2o Mamepuasnaa Ha Haauque
Eperythrozoon suis memodom [1L|P

1, 11— mapkep [HK;

2 — ompuyame’ibHbilU KOHMPOJIb;

3 — nlezkue om peMOHMHbIX CBUHOK;

4 — abopm. nn1o0sbl,

5—nnauyenma;

6 — Kpo8b OM peMOHMHbIX CBUHOK;

7 — Jleekue om nopocam-omuembiwied;
8 — Kposb 0m CBUHOMAMOK;

9 — KoXa;

10 — nosoxxumesibHbll KOHMPO/Tb.

SnepuTPO300HO3 BbIN AMAarHOCTUPOBAH TOJIbKO B ABYX
X03ACTBax (B ogHOM X03s1cTBe U3 Pecny6nukn bawwkop-
TOCTaH 1 B 0HOM Xx03AicTBe 13 Pecnybnukn Tatapctan):
OHK E. suis 6bina BbiAiBNIEHa B KPOBU Y PEMOHTHbIX CBUHOK
C XapaKTepPHbIMU NPU3HAKaMyi aHeEMUM N aBOPTUPOBAB-
LUINX CBUHOMATOK. B 06pasLjax KpoBM OT HOBOPOXAEHHBIX
NMOPOCAT, MOPOCAT-COCYHOB 1 MOPOCAT rPynrbl OTbeMa
C TUMMYHBIMU NPU3HAKaMM OCTPOI GOPMbI IMEePUTPO300-
HO3a (61eAHOCTb KOXHbIX MOKPOBOB, LINaHO3 U HEKPO3 YLU-
HbIX PaKOBWH) BO36yanTeNb 0OHapyxeH He 6bin (puc. 3).

O6cnenyemble xo3AicTBa U3 bawkupun n TaTapcTaHa 06-
HapyXWnn HOBbI Ana ceba BuA natonoruy B 2010 r. 3ToT
nepvog cosnasn no BpeMeHu C BBOAOM B PEMOHTHOE CTaf0
MKMBOTHbIX U3-3a pybexa. Y cBUHel Habnoaany maccosble
NPOABNEHNA aHEMUN 1 aBOPTbI.

B 3aKkntoueHne MOXXHO cKa3aTb, UTO 3MepUTPO300HO3 —
HOBOE /1l POCCUINCKOTO CBMHOBOACTBA 3aboneBaHue,
1 CUTYyaLumA C ero pacnpocTpaHeHreMm noka Mano nsyye-
Ha. PaspaboTaHHbiin meTop MNP anseTcs adpPpeKTuBHbIM
cpefcTBOM NabopaToOpPHON ANarHOCTUKN SMepuUTpo300-
HO3a.

BbIBO[ bl

1. Pa3paboTtaH metop o6Hapy»xeHwus Eperythrozoon suis,
OCHOBaHHbI Ha MNLIP ¢ anekTpodopeTnyeckon aeTekumein.

2.C ncnonb3oBaHMem pa3paboTaHHOro MeToAa
B 2004-2013 rr. npoBefeHbl nccnefoBaHWA MO BblABIEHNIO
Eperythrozoon suis. Bo3byautenb 06HapyX1BaeTca B Npo-
6ax LenbHO KPOBY, OTOOPaHHBIX Y PEMOHTHbIX CBUHOK
1 CBMHOMATOK.

CMUCOK INTEPATYPbI

1. Development of a diagnostic PCR assay based on
novel DNA sequences for the detection of Mycoplasma suis
(Eperythrozoon suis) in porcine blood / L. E. Hoelzle [et al.] //
Vet. Microbiol. — 2003. — Vol. 93. — P. 185-196.

2. Exploratory study of Mycoplasma suis (Eperythrozoo
n suis) on four commercial pig farms in southern Brazil /
A.M. Guimaraes [et al.] // Vet. Rec. — 2007. — Vol. 160,
N2 2.— P. 50-53.

3.First LightCycler real-time PCR assay for the
quantitative detection of Mycoplasma suis in clinical
samples / L. E. Hoelzle [et al.] // J. Microbiol. Methods. —
2007.—Vol. 70. — P. 346-354.

4.Hoelzle L.E. Haemotrophic mycoplasmas: recent
advances in Mycoplasma suis // Vet. Microbiol. — 2008. —
Vol. 130. — P. 215-226.

5. Mycoplasma suis infection results endothelial cell
damage and activation: new insight into the cell tropism
and pathogenicity of hemotrophic mycoplasma / A. Sokoli
[et al.] // Vet. Res. — 2013. — Vol. 44:6 (February). — URL:
http://www.veterinaryresearch.org/content/44/1/6.

6. Prevalence of Mycoplasma suis (Eperythrozoon suis)
infection in swine and swine-farm workers in Shanghai,
China / Cong L. Yuan [et al.] // Am. J. Vet. Res. — 2009. —
Vol.70. — P. 890-894.

7.Prevalence of Mycoplasma suis in slaughter pigs,
with correlation of PCR results to hematological findings /
M. Ritzmann [et al.] // Vet. Microbiol. — 2009. — Vol. 133. —
P.84-91.

8. Prevalence of swine hemoplasmas revealed by real-
time PCR using 16S rRNA gene primers/Y.Watanabe [etal.] //
J.Vet. Med. Sci.— 2012. —Vol. 74,N2 10. — P. 1315-1318.

BETEPUHAPUA CETOHA OEBPATb N°1 {12}

UDC619:616.98:579.88:616-076:636.4

DEVELOPMENT OF

POLIMERAZE CHAIN
REACTION BASED TEST SYSTEM FOR
FPERYTHROZOON SUIS DETECTION

M.V. Biryuchenkova', A.M. Timina?

' Senior Researcher, Candidate of Science (Biology), FGBI <ARRIAH», Vladimir, e-mail: chelysheva@arriah.ru
2Senior Researcher, Candidate of Science (Veterinary Medicine) FGBI «<ARRAIAH», Vladimir, e-mail: timina@arriah.ru

SUMMARY

A PCR and electrophoresis based tool was developed for Eperythrozoon suis detection.
During 2004-2013, tests for Eperythrozoon suis detection were performed using the de-
veloped tool. The agent was detected in whole blood samples collected from replacement
gilts and sows.

Key words: Eperythrozoon suis, PR, eperythrozoonosis.

INTRODUCTION

Hematrophic mycoplasmas are an individual cluster of
closely related bacteria within Mycoplasma genus. Resid-
ing on the surface of red blood cells the bacteria damage
cellular membranes thus leading to the RBC deformation
and destruction, anemia and damage of blood vessel epi-
thelium [5, 7].

As for hematrophic mycoplasmas affecting animals,
study relevant is Eperythrozoon suis sp. which is an etio-
logic agent of porcine eperythrozoonosis [3]. Pigs of all
ages are susceptible to the agent but the most disease
predisposed are fattening pigs in which Eperythrozoon suis
(E. suis) causes short-term hyperthermia, skin pallor and
singular cases of jaundice [3, 5]. Clinical signs are highly
variable in animals with chronic disease: weaning pigs
demonstrate anemia, jaundice, apathy, anorexia; fattening
pigs demonstrate stunting and retardation; reproductive
function is decreased in sows [3, 4, 5, 7].

The infection caused by E. suis is widely spread abroad
on the farms practicing intensive pig farming. Animal
health monitoring in China demonstrated that 86% of
pigs are affected [6]. Prevalence of infected herds in Japan
amounts to 7,5% [8]. In Germany 40,3% of tested herds
were E. suis positive [7]. The agent in present in over 33%
of pig herds in Brazil [2]. In addition, the disease is reported
in England, Czech Republic, France and Canada.
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Economic damage caused by eperythrozoonosis in-
cludes reduction of body weight gain and development
of secondary infections due to immune deficiency [7].

Such methods as conventional PCR, real time PCR, ELI-
SA, complement fixation test, indirect hemagglutination
test are used abroad for laboratory diagnosis of the dis-
ease. Histopathological and hematological examinations
[1,3,4,5,6] are also used.

Until recently there has been lack of data on eperythro-
zoonosis spread in the Russian Federation and this fact has
been to some extent dependent on the lack of up-to-date
domestic diagnostica.

The work was aimed at development of a tool for E. suis
detection in pathological material from pigs and the tool
application in the laboratory diagnosis.

MATRIALS AND METHODS

Pathological material. Fresh or frozen pieces of internal
organs and whole blood from pigs demonstrating signs
of anemia, fever and jaundice as well as aborted fetuses
from sows with reproductive pathology were used for di-
agnostic tests.

Bacteria. In order to check the test specificity the follow-
ing bacteria were used: Mycoplasma hyopneumoniae, My-
coplasma hyorhinis, Mycoplasma hyosynoviae, Mycoplasma
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hyopharingis, Mycoplasma flocculare, Mycoplasma bovis,
Mycoplasma ovipneumoniae, Mannheimia haemolytica,
Pasteurella multocida, Streptococcus suis.

Nucleotide sequences: E. suis nucleotide sequences
deposited in GenBank were used. Nucleotide sequences
were analyzed using BioEdit software application.

DNA extraction from 10% suspensions of pathological
material samples was performed using 6M guanidinium
isothiocyanate and glass fiber filters GF/F.

Polymerase chain reaction. PCR mix included 5 pl of 10x
Taq polymerase buffer, 3 mM Mg?", 0.2 mM dNTPs, 2 units
of Tag DNA Polymerase, primers (5 pmol each), 5 ul of DNA
solution and necessary amount of water to have the final
mix volume of 50 pl. PCR was performed on DNA amplifier
Mastercycler (Eppendorf, Germany). The program included
35 cycles at the following temperature range: 30 sec dena-
turation at 94°C; 30 sec annealing of primers at 55°C and
40 sec elongation at 72°C. Reaction products were ana-
lyzed using electrophoresis in 2,0% agarose gel containing
0,001% of ethidium bromide at 50 mA.

RESULTS AND DISCUSSION

E. suis genome includes both regions common for
different mycoplasma species and species-specific sites.
A gene distinguished for its high conservation within
species but foreign for other mycoplasma species was se-
lected as PCR target.

Comparative analysis of E. suis nucleotide sequences
deposited in GenBank was performed for primer calcula-
tion. Basing on the results of the comparative analysis of
sequences a pair of primers was calculated which were
complimentary to genome sites specific for given bacteria
species. The primers flank a 180 b.p. site.

The reaction procedure is as follows. Total DNA is ex-
tracted from the test sample and it is subsequently used in
amplification reaction. PCR products are analyzed in aga-
rose gel. 180 b.p. fragment is indicative of E. suis presence
in the sample.

During PCR optimization the reaction mix composition
and temperature as well as time mode providing for maxi-

12 3 4 5 6 7 8 9 10 11 12 13

Fig. 1. Specificity test results of the method used for
Eperythrozoon suis DNA detection

1, 13 - DNA marker;

2 —asample containing Eperythrozoon suis;

3 —asample containing Mycoplasma hyopneumoniae;
4 —a sample containing Mycoplasma hyorhinis;
5—asample containing Mycoplasma hyosynoviae;

6 — a sample containing Mycoplasma hyopharingis;

7 —a sample containing Mycoplasma flocculare;

8- a sample containing Mycoplasma bovis;

9 —a sample containing Mycoplasma ovipneumoniae;
10— a sample containing Mannheimia haemolytica;
11— a sample containing Pasteurella multocida;

12 — a sample containing Streptococcus suis.

mum efficiency of E. suis DNA detection were determined.
It was demonstrated that optimal PCR conditions are the
following: primer quantity — 5 pl of each primer per a re-
action; MgCl, concentration - 3 mM; primer annealing at
550°C.

Specificity of the developed method was tested using
materials containing bacterial pathogens including myco-
plasmas: Eperythrozoon suis, Mycoplasma hyopneumoniae,
Mycoplasma hyorhinis, Mycoplasma hyosynoviae, Mycoplas-
ma hyopharingis, Mycoplasma flocculare, Mycoplasma bo-
vis, Mycoplasma ovipneumoniae, Mannheimia haemolytica,
Pasteurella multocida, Streptococcus suis.

PCR with a pair of species-specific primers was per-
formed for each sample. Synthesis of amplicons of calcu-
lated length was reported only in the sample containing
E. suis DNA (Fig. 1). Samples containing other infectious
agents demonstrated no synthesis of any DNA fragments.
Thus, cross-reactivity with heterologous mycoplasma spe-
cies and other bacteria was excluded.

PCR sensitivity was tested on a series of 10-fold dilu-
tions of E. suis DNA. All samples were tested using PCR and
the results were detected in agarose gel. Fig. 2 shows the
test results.

PCR allowed for E. suis detection in 10°-fold diluted
materials that is comparable with sensitivity of previously
proposed conventional PCR [5].

As long carrier state of convalescent and clinically
healthy animals is typical in case of eperythrozoonosis [7]
the developed method ensures effective control of the
disease by detecting E. suis DNA even in case of chronic
infection.

The developed tool was used for diagnosis from 2004
to 2013 (table) in 199 samples of pathological materials
collected in 9 RF pig farms. E. suis was detected in 8 sam-
ples (6,7%).

All positives were detected during testing whole blood
supplemented with anticoagulant thus indicating that
correct sampling is a pre-requisite for credible laboratory
diagnosis of the disease. Other materials were apparently
unsuitable for tests.

Fig. 2. Sensitivity test results of the method used for
Eperythrozoon suis DNA detection

1 - DNA marker;

2-8 - 10-fold dilutions of Eperythrozoon suis DNA from
initial to 1x10°5;

9 - negative control.
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Eperythrozoonosis was diagnosed only on two farms
(one farm in the Republic of Bashkortostan and one farm
in the Republic of Tatarstan): £ suis DNA was detected in
blood of replacement pigs demonstrating typical signs of
anemia and in aborting sows. No agent was detected in
blood samples collected from newborn piglets, suckling
pigs and weaning pigs demonstrating typical signs of
acute eperythrozoonosis (skin pallor, cyanosis and necro-
sis of ear pavilions) (Fig. 3). On the tested farms of Bashkiria
and Tatarstan the novel type of pathology was detected
in 2010.This period was synchronous with introduction of
animals imported from abroad as the replacement stock.
Pigs demonstrated mass anemia and abortions.

In conclusion is may be said that eperythrozoonosis is a
novel disease for the RF pig industry and its spread has been
underinvestigated yet. The developed PCR tool is an effec-
tive method for eperythrozoonosis laboratory diagnosis.

CONCLUSION

1. A PCR and electrophoresis based tool has been de-
veloped for Eperythrozoon suis detection.

2.Tests for Eperythrozoon suis detection were per-
formed in 2004-2013. The agent is detected in whole
blood samples collected from replacement pigs and sows.
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Fig. 3. PCR results of pathological material samples tested
for Eperythrozoon suis

1, 11— DNA marker;

2 - negative control;

3 - lungs from replacement pigs;
4 - aborted fetuses,

5 - placenta;

6 - blood from replacement pigs;
7 - lung of weaning pigs;

8- blood from sows;

9 - skin;

10 - positive control.
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Table

Testing pathological materials from RF pig farms for eperythrozoonosis
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Number of tested samples/
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2005 2/0
2008 2/0
2009 4/0
2010 61/7
201 33/1
2012 2/0
2013 12/0
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