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OPTIMIZATION OF AVIBACTERIUM PARAGALLINARUM MOLECULAR DIAGNOSTIC

Diagnostic of bird’s contagious illness must be timely and error-free. Sometimes only bacteriologic
methods for some bacteria agents’ identification is not enough. One of such bacteria is Avibacterium
paragallinarum, that cause contagious poultry disease Infectious coryza. That why the aim of this study was to
optimize method for Avibacterium paragallinarum identification by polymerase chain reaction. Selection of
temperature and time models give opportunity to make reaction highly sensitivity and specific. Also reaction
became economically profitable because of possibility to use combine samples.
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Introduction. Respiratory diseases — is the main pathologic processes of birds. Different
viruses and bacteria can be causes of it. The most common of them are Newcastle disease, bird flu,
infectious bronchitis, ornithobacteriosis etc. Infectious coryza (IC) caused by bacteris Avibacterium
paragallinarum (early known as Haemophilus paragallinarum). A. paragallinarum is a Gram
negative, polar staining, non-motile bacterium. In 24-48 hrs cultures, it appears as short rods or
coccobacilli 1-3um in length and 0.4-0.8um in width, with a tendency for filament formulation. The
organism undergoes degeneration within 48-60 hrs, showing fragments and indefinite forms [1]

IC is an acute respiratory disease of chickens. The clinical syndrome has been recognized
since the 1930s. [2]. The disease occurs worldwide and causes economic losses due to an increased
number of culls and a marked (10% to more than 40%) drop in egg production, particularly on multi-
age farms. IC may occur in growing chickens and layers. The most common clinical signs are nasal
discharge, facial swelling, anorexia, and diarrhea [3]. Also typical symptoms for IC are catarrhal
inflammation of the mucous membranes of the nasal cavity, conjunctiva and airborne sinuses,
hypodermic edema of the head. More rare cases is appearance of pneumonia.

Chicken is the natural host for A. paragallinarum and birds of all ages are susceptible. The
disease is usually transmitted through drinking water contaminated with infective nasal exudates.
Infection may also occur by contact and by air-borne infected dust and/or droplets [4]. After
appearance of disease, bacteria can be in the bird organism during 6-12 months. That why always
such birds are the source of infection.

The death of birds can arrive 10% from livestock during acute process. Economic loss up to
40% associated with egg loss, especially in a top of production capacity, lack of young growth.

The most important differential diagnosis of IC are Rhinitis, Infectious larhyngotracheitis,
pox, Newcastle disease. Diagnosis can be proofed only on the results of laboratory researches and
identification of bacterial agent taken from nasal cavity or airborne sinuses.

The aim of this work was optimization of IC molecular laboratory diagnostics due to
increasing of its specificity without decreasing of sensitivity, to make PCR reaction optimal for
reagents produced in Molecular Biology Department of the SSCIBSM, make reaction capable to use
combined samples that will reduce the cost for diagnostic.

Matherials and methods. Polymerase chain reaction gives opportunity to identify A.
paragallinarum gen material in nasal and infraorbital swabs in the shortest time period.
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Swabs from the nasal cavity and infraorbital sinuses were taken from poultry with signs of
respiratory infection from different farms for molecular diagnostic. There were two different types of
analysis — with individual and combined samples. Individual samples were taken for research from
nasal cavity or infraorbital sinus of one bird. Combined samples were taken from nasal cavity or
infraorbital sinus of several birds, up to 5 heads.

For DNA extraction we used kits «DNA-sorb» that had been developed by Molecular Biology
Department of State Scientific Control Institute of Strains of Microorganisms. DNA extraction was
performed by guanidinium thiocyanate cell lysis. After lysis, there was the sorption of DNA into
silicon dioxide in the suspension form, washing of silicon dioxide with laundering solutions Nel and
Ne2, and DNA elution of the TE buffer.

A method for preparing a reaction mixture with the physical separation of PCR components
was used with the aim of minimizing the formation of nonspecific dimmers of the primer-matrix and
their amplification.

Specific primers [5] (table 1), Tag-polymerase, PCR buffer, deoxynucleoside triphosphate
(ANTP) solution, mineral oil, autoclaved deionized water and extracted DNA were used for

amplification.
Table 1

Sequences of specific oligonucleotides (primers) for identification A. paragallinarum

Primer Sequences of primers (5°—>3) Fragment
hN1 TGAGGGTAGTCTTGCACGCGAAT 510 b
hR1 CAAGGTATCGATCGTCTCTCTACT P-

Composition of the reaction mixture per one sample:
- 5 ul of reaction buffer;

1 ul of ANTP solution;

0,2 ul of each primer solutions hN1 and hR1;

0,5 pl of Tag Polymerase;

- 15,1 pl of deionized autoclaved Water.

The reaction mixture volume per sample was 0,025 sm’. Calculation of total reaction mixture
volume based on samples quantity, negative control (K-) and positive control (K+). Mineral oil was
applied to the surface of the reaction mixture.

PCR was carried out on the four channel thermocyclers «Tercyk» (DNA-technology, Russia)
and «T1» (Biometra, Germany) due to program indicated in the table 2.

Table 2

Amplification temperature regimen

Cycle Temperature Time, min | Quantity of cycles
Start of denaturation 95°C 4 1
Denaturation 95 °C 0,5 35
Annealing 58 °C 0,5

Elongation 72 °C 0,5

Final elongation 72 °C 4 1

Storage 10 °C
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A horizontal electrophoretic tube (Bio-Rad Laboratories, USA) and an agarose gel with the
addition of bromide etidium were used for electrophoresis. The electrophoresis tube was filled with
Tris-borate (TBE) buffer (pH 8.0).

Marker with a range 100-1000 b.p. and intervals 100 b.p. was used for the better
determination of the amplification product length.

Gel-viewer system «Gel DocXR Plus» (Bio-Rad Laboratories, USA) used for reviewing of
DNA bands location on the electrophoregram.

Results of the researches and discussion.

Due to non specific clinical signs of IC, it must be differentiated from different illnesses.
Bacteriological method for identification of IC pathogen A. paragallinarum is hard, have low level of
specificity and take a lot of time. That why PCR method for identification of A. paragallinarum is
actual and important. In our research we use literature source primers [5] and make PCR reaction
highly specific (without appearance of non specific dimmers) and highly sensitive (to have an
opportunity to investigate combined samples).

In the first stage we choose temperature and time regimen for amplification (table 2). Their
main goal was to avoid formation of nonspecific dimmers of the primer-matrix and their further
amplification. Also temperature and time regimen should not decrease sensitivity of method with
chosen primers. As we see in the picture 1 interpretation of PCR results after electrophoregram all
investigated samples contained gen of A. paragallinarum (lc, 2c, 3,) and nonspecific dimmers are
absent.

Accounting and interpretation of PCR results

Hi{+) HKi{-» 1c 2c 2c nA

- - s -
-t son

Picture 1. Electrophoregram examination of samples for the detection of
microorganisms of the species A. paragallinarum.

K(+) — Positive control;

K(-) — Negative control;

M — Molecular weight marker (range — 100-1000 b.p., intervals — 100 b.p.);
lc — Single Sample;

2¢ — 3 Samples in one tube;

3 ¢ —5 Samples in one tube.

The second step of research was to investigate combined samples. For this purpose we make
single sample (Picture 1. Ic), 3 samples from different birds one of which was infected with A.
paragallinarum (Picture 1. 2¢) and 5 samples from different birds one of which was infected with A.
paragallinarum (Picture 1. 3c).

As we can see our optimization of molecular diagnostic for identification of A. paragallinarum
is highly specific and can identify presence of gen in combine samples (up to 5 samples in one tube).
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Conclusions and perspectives of further research.

1. Temperature and time regimen for amplification gave opportunity to provide PCR
diagnostics of A. paragallinarum with reagents produced in Molecular Biology Department of
SSCIBSM.

2. PCR parameters described in this article show increasing of specifity of reaction for A.
paragallinarum identification. Absence of nonspecific dimmers of the primer-matrix and their
amplification were not observed.

3. At the same time reaction sensitivity was not decreased even during usage of combined
samples (up to 5 samples in one tube). It gave an opportunity to take swabs from the nasal cavity and
infraorbital sinuses from five birds from one place in a farm. Even if one of these birds was infected
A. paragallinarum, our PCR diagnostics will catch it. So, the cost of PCR diagnostic decrease in 5
times.

4. Main perspective for future research is possibility to identify A. paragallinarum from
other infectious agents that cause similar clinical signs in birds quickly, error-free with minimal cost
of examination.
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OIITUMMU3 AU MOJIEKYJSIPHON JUATHOCTHUKHA AVIBACTERIUM
PARAGALLINARUM/ Manmzs U. H., Boiita O. C.

B oanmnoii cmamve nposedena onmumuzayus memooa MOAeKyIapHoU ouaenocmuku A. paragallinarum.
Tlooobpan onmumanvHulll memnepamypuvill U 4acosol pexcum amnaugurayuu. Ilpu smom yenvio vibopa
MEeMNEPAMYPHBIX U UYACOBLIX PEJCUMOE ObLIO NOBLICUMb CHEYUDUUHOCIb peakyuu U He CHU3UMbL ee
yyecmeumenviocms. brazodaps 6vlcoKoll yy8CmEUmMenbHOCMY Mmecma Cmaio 603MOJICHbIM UCHOIb308AMb
06vedunennble npobwl. Tak, 6 00U aHAIU3 OPATU CMBLEbL C HOCOBOU NOJOCMU U UHGPAOPOUMATLHO20 CUHYCA
om namu nmuy ¢ O0OHOU MOuKU ombopa obpaszyos. [adce npu Hamuuuu 8030youmesns y OOHOU NMUYbL,
yoaganoce eviagums A. paragallinarum 6 obpaszyax. 9mo no360MUI0 CYUECBEHHO CHUUMb CIMOUMOCD
npogedeHUss OUASHOCTNUYECKUX UCCe008AHUII.

KiawueBble c0Ba: uH@OEKYUOHHLIL PUHUM, NOAUMEPA3HAS. YEeNHAs peaxyusl, MOAEKYIAPHAs
ouaenocmuxa, Avibacterium paragallinarum.
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OIITUMI3ZAIIA MOJIEKYJISIPHOI JIAT'HOCTHUKHN AVIBACTERIUM
PARAGALLINARUM / I. M. Mannss, O. C. Boiita

Bemyn. Ingexyitinuii punim Kypeti — ye 2ocmpe pecnipamopHe 3aX80pio8aHHs SUKIUKAHE 30YOHUKOM
Avibacterium paragallinarum. J[na nocmanoéku 0OiacHosy HeoOXiOHO Jugepenyiroeamu x60poby 6i0
iH(hexyilino2o napuneompaxeimy, inghekyilino2o Oponximy Kypel, HbIOKACICbKOI Xgopodu. /iceperom ingexyii
€ X80pa ma nepexeoping nmuysi, OCKiIbKU 30YOHUK MOdCe YUPKYTI08AMU 8 0p2anismi npomsazom 6-12 micayis.
Exonomiuni 30umxu ona 2ocnodapcme npu GUHUKHEHHI ingekyitinoco punimy moocymuv caeamu 40 %. Tomy
8UACHA MA 6e3NOMUNKO8A OIAZHOCMUKA HAABHOCMI 30YOHUKA € HALATIbHUM NUMAHHSM.

Memoro oanoi podomu dyno yoockonanumu memoo mMonexkyiapHoi diacnocmuxu A. paragallinarum,
niosuwumu 11020 cneyugiunicms npu sukopucmanti nabopy peaxmugis «/[HK-copoy», s0epecmu uymaugicmo
Memooy 05l MOJNCIUBOCHE NPOBEOEHHS OIAeHOCMUKU 00 €OHAHUX NPO, WO HAOACHb MOXCIUBICMb 3HUSUMU
sapmicmv npPoeedeH st 00CAI0NCEHD.

Mamepianu i memoou. Buxopucmogysaiu nonimepasHy IaHYI0208Y Peaxyito 0N BUABLEHHS 2eHy
30yonuxa A. paragallinarum 6 3musax 3 HOC080I NOPOJICHUHU Ma [HGpaopbimanvHux cunycie Kypeu 3
O3HAKAMU PeCnipamopHux 3axeopioeans. [lisa nocmanosxu

Pezynomamu  oocnioycenv ma 062060pennsn. Illposedeno Oocniodicenuss cneyughivnocmi ma
YYMAUBOCMI NOAIMEPA3HOT NanYyi02060i peaxyii 0 eusnauenns eeny A. Paragallinarum e oocnioocysannux
3paskax. Bcmarnosneno, 30 o6pani memnepamypHi ma u4acosi pexcumu 0arms 3mMo2y YHUKHYMU GUHUKHEHHIO
HecneyupiuHux oumepis, ma UKOPUCMOBYB8AMU 8 O0CIIONCEHHAX 00 €OHanHI NPoou.

Bucnoeku ma nepcnekmugu nOOATLMUX O0CTIOIHCEHb. YOOCKOHANEHO MemoO MONEKYIAPHOL
Oiaenocmuku A. paragallinarum, a came nidibOpano OonMUMANbHI 4ACOBL MA MeMNepamypHi pescumu 0
NnpoBeOeHHs NONIMEPA3HOI TAHYI020801 peakyii npu BUKOPUCMAHHI HADOPY PeaKkmueie 61aCHO20 8UPOOHUYMBA
«/[HK-copby. Iliosuweno cheyughiunicmov memooy npu 30epexcenHi UcoKol Yymaueocmi, wjo O0anlo 3Mo2y
npogooumu peakyiio 3 06 cOHanumu npobamu. 3a60Ku YboMy MONCIUBA CBOEUACHA MA MOYHA OIAZHOCTNUKA
30yonuxa A. paragallinarum 3a nudicuoro cobisapmicmio npogedenHs 00CHI0IHCEHD.

Knrouoei crosa: ingexyiiinuti punim, noaimepasua 1aHY0O2068a Peakyis, MOACKYIAPHA ideHOCMUKA,
Avibacterium paragallinarum.
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