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2

n1314 biotinylated labelling probe WWa3TNA9N1HALTS
Mycoplasma columborale Tuunisy tneds

in situ hybridization
WiT nesAIanst e inlunng

ganT FAuug NFoynyn Aovannn

annuguANERTui T ANl ASRT INWAINAI A1AEND AFENT NN,

o

*{FuRaTauLnAN: W9.02 5798909 sans 02 5798919 iwa: thongkamkoon@msn.com
IGIER)

Mycoplasma  columborale LﬂuﬁymmﬂﬁGﬂﬁwui’ﬁﬁﬂuuﬂﬁimmmwﬁLmzuﬂﬂwﬁ'
memmﬂmzuumqLﬁumﬂ%LL@:Lﬁl@umﬁmmu WﬁmuﬂﬁmuLLmuﬁﬂuﬁiﬁmrﬁ“mHmﬂmﬂw
AEauns LY 150 67 WLFNGNUNNIIeNEUsENnl 2 1han A1UU 7 Fo ﬁifﬁsgﬂamamimmﬂ
andesayn wazireiaaiui sansingnunfisn 2 f finadeannuansennis el
ﬁﬂwmzi@ﬂ‘immﬂms@’m’wmmﬂ@h‘wuLﬁlﬂﬁuﬁﬂwm Ineneluny douseslsanieqanensinen
wuanlminNsEn@LLLL granuloma (granulomatous nephritis) ﬁﬂﬂWULﬁ@mﬁq@ﬂﬁaquLLiq WEaNAL
nadenuazansuILaanadieiderinn@es (iymphoid depletion) Wieviileasnmnzidew
AWNIRET T AL Mycoplasma spp. #1 16S rRNA gene ves@aTimzuenlianianismn

[~

aeuig waagliududnihuma M. columborale waziflunnswuaiausnlulszmalne Fsdlanng
1 dl = 1 % d”d Y o . . .
wazsetlanuANFN9aINTIALENIgIENIBNINeN AotmaiaslfWiun biotinylated labelling probe
g I N Y ¥y a & A a
/1N RNA polymerase gene 1849118 M. columborale 1 WwazududnsealsadeAuina N e Na s
=K v a . . - . v a dal 1 ] d‘a’
AaliwmAtlA in situ hybridization wanismgaalaglEmATAN WLINENITUNINIZANLTRNTE M.
columborale lUfiumadiiaaanag (phagocytic cells) otflufinuuazlaaasuniey nesums
s @ A aAa & 1y o Yo oy A . P G
esasilnRenINAame lulNaveg Indiudwaen  splenic  artery  LNTINTAANNNID
unsnszanaazneliiiani1aznismadalunssuaidan (septicemia) 18 @49uUN1TUNINIZANE VDTS
-dl ] Yo a v . . dy Y ] a dg/ ]
M. columborale ln danaliisnaneninnisasna fibrous tissue WUNINBNN AUNITAALTBNIU
nrzudiaen wansliviudnlusuianealfimaiian PCR m39aun DNA 1aalaanniaenunisiuiitos
o Y A o Aaa ' = , 2o Yo 1 A ) g
foalsptliluaniendeliineg  davdaalifnulfiiurio  aanisunsnszattIedTanazng

= a ¥ a ¥
goysdemaAssgnalunninunieuls

ANRNATY: Mycoplasma columborale, biotinylated labelling probe, in situ hybridization, WNWaLl
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UNU

[ %

o o I's =) = rdll a o & = al” % |
tlaqifsnisvindfuunfisnuidngiszasdinannsislna senawug n1snin waziaesligan
dgj a vl = =< [ % o =% dld a o & 1
nsagunisuliiganinatsaainisaaaduinlaresanudnia  gnunnnrasitadniuanla
! o N & o ~ o a o ~ ) ! %o
PUBDULAZTUANAVLN 2UTINTURLAzTeMUNR d01uiiaesunisnuAqsilse adnelEfunaunn
Tuoadn Truner azenn uazluipesauiedn Geazinliunlii@asianisfinlonsine] lnaaniz
Tsaluszuumamungla deiinaalsannulEluuniany @ Ammonia toxicosis, Chlamydiosis,
Mycoplasmosis, Pigeon pox, Pigeon herpesvirus, Parasitic rhinitis Lag Trichomoniasis.ilwfi
(Doneley, 2008)
@ A Aa o ' . = =R Aa ' ~
Mycoplasma tHluimauanias ﬂmﬂqlu Class Mollicutes TUNNEONNNIADUYN LLBIRN
da/ 1 o 6 dal 1 dgj 3 al 1 . . J .
deliiniunad wuiwanguiiaisusnlula Beandn pleuropneumonia-like Tnarialsa contagious
. . ) o o=l :// 1 =
pleuropneumonia (Nascimento et al., 2005) @21 mycoplasma Tudnstnnuaiausnlulneg 1
1926 Tnanalsanaaunnalasniauisas (chronic respiratory disease, CRD) wazsanwululn 1
1936 (Charlton et al., 1996) Bannevaa lida31 Mycoplasma gallisepticum (MG) (Yoder Jr., 1991)
duinsuiuadaeniaanudAyniasssgialugnavinssunisdesli Ae MG ¥inelsn CRD
99099 Mycoplasma synoviae (MS) M liinadasniay (Kleven, 1997) was M. meleagridis NN
nanandnaululiee wildnalsaluln (Yamamoto, 1991) ddwi@a M. columborale uay M.
columbinum wzlfiA3susnainsineteaanal WAL  oropharynx  @SUNAIIUAINNG  Ias
Shimizu et al. (1978) wssldTn1sAnEIN1snelsAeTeradesTiail Tuaneh Keymer et al.
(1984) WEINE@a M. columbinum, M. columborale way M. columbinasale lHaNnNWANIILILIS
(Columba livia) Taluuniniuwazunitaafogeinisaesdsaniadumela Mnldaedadnmamanil
(1 % 1G o 1 a Eesl o 1 1 o 1 [~3 = 1 d”
Wuamepaslsald  wafdeliinnsigadtiuduacnauldn  atelsfmuinimessslulilaanias
(specific pathogenic free) Wud@® M. columborale WnlHiAnsealsngeandnianlulils
(Macowan et al., 1981) wanannil Loria et al. (2005) 218:97UN13AATeA TN FNUARI LLAINTI
AU 320 fa JEmINstleuasmalszannd 10% WaT 3% MINANAL UNLAAYEINITANSNLAL
sunsaelagun uwazdanuuntlaeninIuies ] T9RINNISWITIENITS WU M. columborale AN
a o Adl a o v a aa v a = [~ o 1
unisu 20 f Tneuneeusueshsanisinefceen nladuuacdsinaiedu Aadundngiunisie
Tspaaadatlluunfisu i lussaunila
-deld o o o a d” a dl [ %
e UNNLRN T aIAEUEUNNIAATE M. columborale Tuunfisuniasuazaafioseinig
2a9rzuLNAualauasnaAue g Tnawmun biotinylated labelling probe A1 RNA
2 v 1
polymerase gene 1a3@a M. columborale U LNAYINNNTATIAAANINUALINAALNINANENDBINEN

Tneldmatia in situ hybridization Aaapauilunsuansiiayganisifinlsn a1ns uazsaalspfiny
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r-‘ll Y o e v a ¥ e a Yo o 1 |
Wwalidmnaunng HLAEN ﬁ]@’rﬂﬂ@ulﬂWﬂﬂﬁWﬂiﬁJuﬂWﬁ"]Uiﬂ?UVI?’]ULL@t[ﬂ?z‘Viuﬂ"J’] M. columborale 1
¥

d” 1 = a dl dl ] v dI a s aa o dl o o %
Lﬁﬂﬂ‘ﬂtﬁ‘ﬁﬂﬂﬁu@ﬂu\‘miﬂﬁfJ‘j‘ﬂJ‘ﬂ\‘l‘ﬂ’]N snwmﬂgumm?mmmmqmm% WWann19snE i

o 1 aAn v
o 1@

G4 as
aUnsauazIang

o

UszIndna
vruunfauuianieludmdnaymssnig waswnatwau 150 A9 Tunsasanaualugy 1

v A v uI/ a 1 1 a S o %
pwsszinndnadaen dnlnauaziatiinc1e) wudignuniisnuengdsein 2 1ne AU 7 60

ugasanistaaluszuumaiumngla Unisy 2 FIRNenaIannNBNAUNAWILeIN1T A9E9TINN

NnanTuguN AR LT Aivannsdugpalan

NNSAFIANNENEINEN SaINeuazUsRAINEN

minageasisnnIauanfaanlan (external examination) wiaMINIsHNEINNEATIAR DS
Tsanadtinznielu (internal examination) 5un vidla Uan 6w o wavanlénndiusauisanas
[% o < % ' | . v o '
wianriaiusnet ety 10% neutral buffered formalin WAATINANIUNIZLIUNITHIATIIUN
nendnen wazdedudiawtialunaily ansiuda A nmundseinny 3 Tuasen e uilualas
daifle aniiudianfaa®@ hematoxylin waz eosin (H&E) 1135284 Luna (1968) whaaginglas b
pIvannsalsnn19aanesangnelindasqanssaiiasadng

1 % 1 [ % 1

d” 1% 'y o | PRI - dﬁ/ d'
u‘ﬂﬂ@’mlﬂﬂLﬂ‘].l[)‘l')@il’]\‘]@’)?_l’)z[ﬂ’]ﬂ“] PWNAU AIATIANI 1) BUANLTUINEVNBLNICUENLTAN

uaneg 2) lnFadnauneuanimalofalivdaunuaztoraia lnsdsanldliin uay 3) Usdninen

Wanmaun lineduay coccidian oocyst 1A flotation WA scraping

NSNAFAUNILLANLTLING
o ey Aa A . o o <
NNIRTIRUNTRLLANGENAalsA chlamydia Las mycoplasma lA8AIEUNNT 1) WWNELTD
@Wﬂﬁ'lﬂf;l"]\‘l‘ﬂ'jvmz{ﬁh\‘lj UURMNALNIETA 7% defibrinated sheep blood agar (SBA) uay
. o - . Y ad o o
MacConkey agar Uungmuuni 37°C wu 18-24 dqlue uaamsaninlatinasdeiuaenalsn 2)

arim DNA anedenviNensaavii@a Chlamydia spp. 19838 PCR (Pudjiatmoko et al., 1997) 3) i

1
=

Faatnadannmizlue1siaea@a modified Frey broth daiianuunil 37°C TuussannnAnn 5%

q u

1 1 2 1 2
CO, W1k 48-72 G9Taa WamsaanL@ia mycoplasma taanlalatinasde uazigautinuasdalngnig

MWIAALLLIATBY 16S rRNA gene
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NsRgAUTIalALNITMAIALLLATEY 16S rRNA gene

@nn DNA (Kobayashi et al., 1996) ANITR mycoplasma Nrzuanldain modified Frey

a

agar Asn1slagtia Aa [WeTa mycoplasma Auau 1 Talall aglu modified Frey broth Uxgmuuni

u

¥
A

37°C 11 48-72 dalaq Lﬁ'm@?aﬁu&’q il Tufiannaiga 12,000 81 wIw 10 Wi §emzneuids
Aoel phosphate buffered saline (PBS) 2 ﬂ%\‘l LL?’:ﬁfmm’mm:ﬂﬂuﬁ”ﬂﬁQﬂ lysis solution (100 mM Tris-
HCI, pH 8.9, 1.5 mM MgCl,, 80 mM KCI, 0.05% BSA, 0.1% Triton X-100, 0.45% Nonidet P-40,
0.45% Tween 20, Proteinase K 200 pg/ml kaz 0.5% CHAPS) 131104 200 i i luuglu water bath

fnmgll 60°C s 2 dalie whahluulwinden 5 wifl 119 DNA 13ans 1aed3 phenol-
chloroform extraction (Ausubel et al., 1990) ANAZNALW DNA #9l ethanol uWdnazaeAznaLEaein
& 100 ul ANIRALT -20°C aundnaziinan iy DNA template

111 DNA template d196iu umagaufiaeis PCR Tnald 16S rRNA universal primers @145y
e mycoplasma 4149w 2 @ (Lauerman, 1998) @ primers fd1AF: 5 AGA GTT TGA TCC TGG
CTC AGG 3'uway GP3R: 5' CGC TTG CAA CCT ATG TAT TAC 3’ azl§ PCR product 111a 546
bp @314 primers @'17% 2 Aa GP3F: 5" AAG YAA CGR CTA ATG TGC 3'waz GP7R: 5’ GCG CTC GTT
GCR GGA CTT AAC 3’ al# PCR product 111m 617 bp Fail Wisen Go Taq® Green Master Mix
(Promega, USA) 1suntusiaegneas 25 ul LAn forward WA reverse primer 88n4as 0.8 pM Laald
DNA template faagi4a 6 ul waz DNase RNase-free water WIRUFN1A999N 50 pl fia 1 faaeng
viduated thermal cycler (Bio-Rad, USA) el lsunsunIImaReUATT preheating 7 95°C w1 15
W1¥ Audag denaturation 71 94°C 1N 45 AT, annealing 7l 55°C 14U 45 U7, extension 7
72°C 11U 45 3uF 41uan 30 81 AN final extension #i 72°C W 5 W7 1@3au&ati PCR
product vanunsnunszua il 1.5% agarose A 100 volt W11 30 W17l AAlanssdIuiiil PCR
product ﬁﬂmﬁﬂﬁu?zgwaﬁrimﬂgﬁﬁMﬁmzﬁ’]L‘%@gﬂ QlIAquick gel extraction Kit (QIAGEN, Germany)
@Wmfuﬁm’mmﬂ@uﬁwa% sequence reaction AneIdng Big Dye terminator cycle kit version 3.1
(Applied Biosystems, USA) FINN35NN3183EHAR ﬁﬂﬁu“@qmaﬁrﬁﬂm%imﬂ% ZR DNA sequencing
clean up kit (Zymo Research, USA) mmfu@mwﬁw Hi Di formamide (Applied Biosystems,
USA) 1sums 15 pl wazthdnidtedinmsiansiugnesuuuusalul®  (ABI 3130 Genetic
Analyzer, USA) vhaaflEandnzesanduiualaeldlilsunau Free internet download MEGA 5 7394

aniauaddamlelsunsy BLAST 11 GenBank
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N1SWRIUA biotinylated labelling probe

NINNTRBNULL primers 211 RNA polymerase gene 8918 M. columborale strain 18303
(Accession number EU833964) mail forward primer; 5'CCT GGT GGT CTT AAC CGT GAT

3’ (nt55-nt75) WAz reverse primer: 5’ GAA CAG CTT GAC GTT GCA TGT 3’ (nt526-nt505) 1181
nagauAqeda PCR U3unms 25 pl Tnald nuclease-free water 15.15 pl, 50 ng DNA template 5 pl,
10 mM dNTPs mix 0.5 pl, 50 mM MgCl, 0.75 pl, 10x PCR buffer 2.5 ul, 10 pmol forward lag
reverse primers 881198 0.5 pl ag platinum Taq polymerase (Invitrogen, USA) 0.1 pl ﬁWLgﬁﬁLﬂd?Im
thermal cycler (Bio-Rad, USA) e ¥ Tilsunsudall initial denature 94°C 2 il mnudae
denaturation 94°C 30 U9 annealing 58°C 30 3117 waz extension 72°C 90 AuN a1u 35
901 wazfinal extension 72°C 5 w1# Tmﬂ%ﬂyﬂnguﬂuﬁqmuamu 18 PCR product a11m 472 bp
uazimIeN probe TaaIN1sn PCR reaction il 10 pmol forward Lag reverse 88198 1ul, 10x PCR
labelling buffer 2 ul, biotin PCR labelling mix 2 ul, DNA template 5 ul, Tag polymerase (Jena
Bioscience®, Germany) 0.5 pl Wa¥ nuclease-free water 8.5 pl ﬁﬁﬁ]%ﬂ%m thermal cycler AN
TsunsuAN BN1394ME PCR product WA probe A3l 1% agarose gel electrophoresis LaaaY

e biotinylated labelling probe NEuNMEmg9a89835 in situ hybridization

In situ hybridization

o < o A = & a o § val - . L
u']‘]_I@ﬂﬂW’]‘J‘WV\IuV]ﬁ\i‘ﬂuLu@?JﬂﬂuﬂWﬁ"\UBﬂﬁlﬂll“ﬂiﬂﬁ 3 ”Lma@u INNUY positive slide UNN

60°C w1 30 W wRanlliuduneu deparaffinization #qe xylene 2 ASY AFaz 5 WA
rehydration fagiabsolute ethanol 3 A ATIAZ 5 WAT AINALE 95% ethanol 2 ATY ATIAZ 5 U

uaz Diethylpyrocarbonate (DEPC) water 5 117 fiaanniiugeslilsfiuiedla epitopes uualadmne

proteinase K (ready to use) (DAKO'™, Denmark) W1 10 w1 Ngnuuniiied §19698 DEPC water

]

1
A o o

5 w7 udaualu 0.3% hydrogen peroxide 1 methanol W11 20 W 1eN1SA peroxidase WRAEN

el DEPC water 3 ASY AT9AZ 5 W% A1ntiuninng prehybridization A2 biotinylated probe (500
ng/slide) T hybridization buffer (Enzo®, USA), codenaturation 1 95°C w1u 10 w1 lumAsad
Hybridizer (DAKO™, Denmark) wWas hybridized N 42°C uu 16 Falue N1N17 detection slides

IneId198nel 2x saline-sodium citrate buffer (SSC), 1x SSC way 0.5x SSC 71 42°C asinaay 5 w1

ANNANAL WAANY slide 1w Tris buffered saline N7 0.05% Tween 20 (TBST) 5 W w&dvudan

1
a

2 1 2
Tsmulwiiaitiosna 3% normal horse serum 10 W% guugitias Aniumen streptavidin-HRP

]
2

solution (DAKO™ , Denmark) 1id11%4 15 W1 19898 TBST 3 A5 ATNAY 5 W17 a1ndunen biotin

U1 15 W7 819898 TBST 3 AT AFIAY 5 Wi waquea 3,3'-Diaminobenzidine (DAB) 3-5 117
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4‘4' v a a :/l v v os/ v o Y a . 3 o v 1% c
Wwaliinaa anntiuaefoetn wasflanyiufAqad hematoxylin mnuuuﬂﬂmqammmnwﬁm
= = \ o . = o AN W ve o , Aa & A o
WeaFauaunaszninasiatnaneaiunldléld probe wavFnatmruANaLniiluilaEaadeng
PA9UNNTULUNE

HA

NANTTATIANNNENTINETUASIANLNEINEN
saglsAaNNNIsANTIafEA LU AN Wufj’mﬂﬁmw%mmﬁqﬁﬁwﬂamﬁm‘lum’mwﬂ §AANTE
mmlﬂuﬁyﬂuzﬁﬂéﬂu@i uniisu 1 6 leaenelg) wazgeiuialauunga (Fig. 1)
908/19AAINNNTA1T9ANNAANENTINYT WUNEBNNIFENLALILLL granuloma 7l AenAILaE

lymphoid depletion Nfinuluunfs1uieaessa (Fig. 2)

Figure 1. Necropsy findings of the affected pigeon: A, feather surrounding cloaca stained with
watery feces; B, drops of mucous nasal discharge; C, enlarge kidneys; D, thickening of

pericardium
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Figure 2. Histopathological examination showed focal granulomatous nephritis in kidneys (H&E

20x, left), severe congestion with lymphoid depletion in spleen (H&E 20x, right)

NANISNAFAUNNS ISEINeLazlsanIne
nnedaunieiaFaanean ldnumaladaldndaunuaz lnatinaaida d0un1medaunielsdn

a 1% a o A o ¥ = dl o
fmmwuﬂ@@wm‘wmﬁmmm’Lumiaunwmuumm

NANISNARAUNIILUANLTEING

lainy DNA 22918 Chlamydia spp. 1agRs PCR sasidlidnud@anuaiiizeasialilainnisinng
Ul SBA uaz MacConkey agar wsinulalainiansuzgilsneadnelinig (fied egg shape) 109
Mycoplasma spp.L1a1113 modified Frey agar (Fig. 3) annsiegetlantesunisnusiaaedsa ag

k2
Vinnnsigatiatinaes@alnennIuIaIALILIAL9916S rRNA gene 6ol

Figure 3. Growth of “fried egg” colonies, a typical colony of mycoplasma, on modified Frey

agar
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NANISUIRNALLLAURY 16S rRNA gene 2124138 mycoplasma

NANIAATLNAALLLA (multi-alignment) 989 sequence reaction ‘7‘1'1% primers 79 4 @1gl
Faeilisunan MEGA 5 anunaléiilu partial sequence 183 16S rRNA gene 211/ 1,046 bp LLafoifrJ
adeLTiateadesanlsunsy  BLAST lu GenBank wudn@efinnzléne Mycoplasma
columborale |ipaanTanfuLa 97% vesdanuen|Fnsaiuide M. columborale strain 18303

(1,022/1,022) %58 100% identities ANNLAAIRALILLIA LU Fig. 4

[uens 25 ! |'|£‘|£|*{|:| FARENRAN, ﬁ'ﬁ?ﬁ T4 ﬁ‘?‘ﬁ?ﬁ‘"m i ﬁTlﬁTl(l:ﬁ'f‘l TOTLL AeAACTTA o

Sbict 3 GCTOGC TG AGCGGaGT C AGSAAC AGCGGC 62
Qe 85||||||||||||||||||||||||||||||||||||||||||||||||||||||T"“|E|‘T"”|| AATAACCCTEABASATTA T
Sbict 63 AT TGS T AN T A AOCS TS TOT A SEANT AN T GG A 122
Query 145 T T GAT AT AT SAsa GGG S S 203
) ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 123 AN T GOCGEAT AL =y o AACACATG ST AN T AT AAAAMGGAGCGS G 182
Queny le?l|i:ﬁ‘l|||5‘|E|‘|5‘||||5|‘|Tﬁ||||||||||||||||||||||||||||||||||||||T|£~ s accassere 2e%
Sbict 183 CACT AGAGEAT OGGEGE T GUGGEAANCA T 1T GG TAGGETAATGGUCTACCANGTGOGE 292

Query 265 GEGACTGAGATACGGCCCAGS 324

GGG T T LTS Lalc el tal-Vey x
- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbhict 242 ATGATGT T TAGUGGEE T TEAGAGAC T GAMCCEUCACAC TGEEGACTGAGATACGECOCAGS 302

i Bz?l|||||||||||||||||||||||||||||||||||||||||||||||||ﬂi|ﬁ£|*Tﬁﬂ|‘ San carcoascoac =88

Sbict 303 C " CCAC AT GG CGAB NG GATGGAGOCGATC 362

DQuery 385 A oGSO CGGET T CTGEC TGS ATAAGHGGAAGASAANGTS, St
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 363 e L ol CooGT I CTGCTG AT ANGSEAMNGAONNNGTN, S22

Query %45 TG T A SO W G T AGAOOGI A O IGASC T Su ATGTGC SO

) ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 423 fcay TS A ST CAGABAGCANMTGECT A ATGESTGC 482

Query S05 T T AT COGEAN o GEEOETAAAMGCET Sob
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Query 565 CTGoGCG CT T OOGGC T CAACCCCAMAAT OGO o 624
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 543 C GTAGG T 1 T AOESTL SO T OAANAL GGG T CAACCCCAAATOGOGE GG el2

i Gz?l||||ﬁ|||||||T"“|3|‘|||||ﬂ‘|C|‘|&|CT|||T‘|||||||||||||||||£*||||||£T£|*|||c S reas rooaar

Sbict 603 AT A [ eV V. Fatetitey ey S T T ALAT GO CC SGTGAAGCGGTGGAATGC 662

s I O A T AATACACTEACACT 7

Sbict 663 ST AGAT AT A GOSN A AN T G OGO OO TSSO T AT G 22

Query 745 A GGTAGTCCACGCOGTAANMT SOt

T GGG AGAT,
- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shict 723 GAGAGACGAAMNGTGS I GOGGAGUAMNCAGEAT T AGATACCCTGG TAGTCOACGOCG TAMMC FE2

=y E‘c'?l|ﬁ‘Tnﬁ'lf‘la?Tﬁif*l||'T"*|||||'|f‘|a|*T||||d|‘{|:"|d‘|zl:{llﬁ*T|C|||||||||5‘|||||'|d‘|a|*{|: ArTasaToaTCe cas Bes

Sbhict 783 CEOATTAAATCATCOGOCTGAG 842
Query 865 T TGO T C AT T A T T GACGGGGATCCGCACAAGCGG TGGAS 24
- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shbict B4z TS CEHGGGATCOGACAMAGOGE TGGMG 902
Query 925 ACCCACTCT TGACATCT TOOGOAMS 954
N IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shict 903 C& CCACTCT TGACATCT TOCGCAMASN 962
Query 985 GCTA GACAGATGG TGCATGE T TG TCGTCAGCTC 1044
N IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict 963 GCTA GACAGATEGGTGCATGET TIGTOGSTCAGCTC 1022

Query 1045 GT 1046
Sbict 1023 GT 1024

Figure 4. Partial sequence of 16S rRNA of mycoplasma isolate (Query) showed 100% identities
(1022/1022) to 16S ribosomal RNA of Mycoplasma columborale strain 18303 accession number
EU8B59977 (Sbject) using program BLAST

NAanIgaanuu primer LWRSHANITHUAR biotinylated labelling probe

Primer #1I8anuuLain RNA polymerase gene W48 M. columborale strain 18303
(Accession number EU833964) @1:130 MANA11491 DNA 9941@8 M. columborale Mwnzuenld
anunAuld wEanAiuausoNdn  biotinylated labelling probe a1n DNA a84@a M.

columborale Mwnzugntfannunfisulfdunaatii (Fig. 5)
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Figure 5. PCR amplification of RNA polymerase gene of M. columborale in 1% agarose: Lane M,
1 kb DNA ladder; Lane 1, PCR product size 472 bp; Lane 2, biotinylated PCR labelling probe;

Lane 3, negative control

NANNTNARALA?EAE /n situ hybridization

AINNNINAABLAERE in situ hybridization WUN9RAATNANAL89UTT3EN hybridization T
wadLIALAEAT19 (phagoeytic cells) Radanslnuazfing LanananITuNTNIZa889Ta M.

[ & & A o 1 d” % I Y o ¥ A .
columborale 1ﬂﬂULsﬁ@@L3~lﬂL@fﬂﬂ°ﬂ’]’J Iﬂﬁl[51’]Lmuﬂﬁl‘ﬂ%‘ﬁ‘ﬂlﬁﬂ’]&l‘ﬂq‘lﬂﬂﬂuL’&uL@fﬂﬂ splenic artery
(Fig. 6)

A-B-

C-D-

Figure 6. In situ hybridization results: A, M. columborale is localized in dark brown color. The
enlarge picture (100x) demonstrates the agent is identified inside the infected cells causing
granulomatous lesion in kidneys (20x); B, the pathogen in spleen mostly located nearby central
artery (20x); C, negative control slide from normal pigeon (20x); D, positive slide without probe

(20x)
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Abstract

Mycoplasma columborale can be isolated from both healthy pigeons and clinically
diseased pigeons with respiratory signs and conjunctivitis. Seven out of 150 pigeons aged 2
months old which raised in pigeon farm in Samutprakarn showed yellowish mucous nasal
discharge and watery diarrhea. Post-mortem examination was performed in two pigeons which
died after showing clinical signs for only one day. The macroscopic lesions were thickening of
pericardium and kidneys enlargement. Histopathological findings were focal granulomatous
nephritis and severe congestion with lymphoid depletion in spleen. Mycoplasma spp. was grown
on its specific agar medium and confirmed as M. columborale, by sequencing of 16S rRNA
gene, which was the first finding in Thailand. However, clinical signs and lesions found in
pigeons were different from the previous reports elsewhere. Therefore, biotinylated labelling
probe was developed from RNA polymerase gene of M. columborale and brought to localize the
causative agent in tissue section and to confirm the histopathological lesions of the disease by
in situ hybridization. The results of in situ hybridization demonstrated infiltration of M.
columborale infected phagocytic cells in the spleen and kidneys of the pigeons. In addition, the
pathogen mostly localized nearby central artery indicated that the distribution of this agent via
blood vessels was the causing of septicemia. Lesion in kidneys indicated host response by
production of fibrous tissue surrounding infected cells. Moreover, from this finding, we
suggested that a diagnosis for this causative agent might be performed by PCR technique from
blood sample of pigeons demonstrating clinical sign. This could facilitate the rapid treatment

and decrease the economic losses from the disease in the future.
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