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Abstract

Elephant is a monogastric herbivorous animal. The gastro-intestinal tract is
similar to horse and rabbit. Moreover, fermentation of feed stuffs is taken at the hindgut
particularly at cecum. Additionally, there are several kinds of anaerobic bacteria live in
cecum. These bacteria are very important because they are the cellulolytic or fibrolytic
bacteria. However, the information of the fermenter microbial community in Asian
captive elephant is still less understood. Then, the objectives of these studies are to
demonstrate these bacteria from hindgut of elephant and determine the antimicrobial
sensitivity of the isolates to routinely antimicrobial agents. The results indicated that the
bacterial ecology in the hindgut of elephant can be categorized into 3 groups (1)
Fermenter are Ruminococcus spp., Fibrobacter succinogenes, Bacillus spp. (2)
Pathogenic bacteria are Salmonella spp., Escherichia coli, Pasteurella hemolytica and
(3) Normal flora are Clostridium perfringens, Lactobacillus spp., Bifidobacterium spp.,
respectively. Moreover, the antimicrobial sensitivity of the isolates indicated that there is
no evidence of resistance among these bacteria. However, further investigations on the
significance of cellulolytic microorganisms in gastrointestinal tract of elephants and their
potential for biological degradation of dietary fiber to volatile nutrients are needed.
Additionally, these results should be useful for the cares and managements of elephant

which is an indigenous animal to Thailand.

Keywords : Captive elephant, Bacteria, Large intestine, Antimicrobial sensitivity
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M13197 1 LAAITRAVDILUANISLRANL Y, WUNLAZNANAAN [aRRINITRNNEI AL

(@audadann Lee, 2004)

Species Function * Products **
Fibrobacter succinogenes CA F.AS
Ruminococcus albus C.X F,AJEH,C
Ruminococcus flavefaciens CX F,A,SH
Butyrivibrio fibrisolvens C.X,PR F,ALB,E,H,C
Clostridium lochheadii C,PR F,A,B,EH,C
Streptococcus bovis A,S,SS,PR L,AF
Ruminobacter amylophilus A,P,PR F,A,S
Prevotella ruminocola AX,P,PR F.AP,S
Succinimonas amylolytica AD A,S
Selenomonas ruminantium A,SS,GU,LU,PR ALP.H,C
Lachnospira multiparus P,PR,A F,AE,LHC
Succinovibrio dextrinosolvens P.D F,ALS
Methanobrevibacter ruminantium M,HU M
Methanosarcina barkeri M,HU MC
Treponema bryantii P.SS F.AL,S,E
Megashaera elsdenii SS,LU A,P.B,C,CP,H,C
Lactobacilli sp. SS L
Anaerovibrio lipolytica L,GU AP,S
Eubacterium ruminantium SS F.,A,B,C
Oxalobacter formigenes (0] F.C
Wolinella succinogenes HU S,C

* C=cellulolytic; X=xylanolytic; A=amylolytic; D=dextrinolytic; P=pectinoiytic;
PR=proteolytic; L=lipolytic; M=methanogenic; GU=glycerol-utilizing; SS=major soluble
sugar fermenter; LU=lactate-utilizing; HU=hrdrogen utilizer; O=oxalate-degrading

** F=formate; A=acetate; E=ethanol; P=propionate; L=lactate; B=butyrate; S=succinate;

V=valerate; CP=caproate; H=hydrogen; C=carbon dioxide; M=methane
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lashnidaae1g9szgauIndisnen insuTigaszaslugInaadn sterile Jaian
a1meeanlinualathngaldaiin wiathdretnausiglu anaerobic jar malu 5 w1fl
WaIAUAIBE (Wedekind et al., 1988) UAMTIEUNAMANE 4 psaiTaiTos [NaUHS

a a a A
masadulaveuuaiite
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4. MINIIADLS
a . A & o o 1 A o & AAd Ao a aa
fadiganigniiuud  szgnihaswNedausnTanuafiiTonvasl juans
A A o [ Aa o =) 1 < Al dq‘ d%’
TN AnzFETIUNNEmEa’ uniIneandsdlnd melu 6 HluiNamisTa
aa o [ A" d?/ a A 1 g 1 v
aaITnaIuiwIuMuwziRsatauuaiielasuieanid 2 nguamuanudaIny
sandlanlumaaiydule dawiunduinlidainiseandiaulunmaiaiyidula (Anaerobe)
azvihmaiadwauasly Thioglyconate broth Namngil 37 asemaiGus (uia 6-24
7alud Meldanizanaeandian LRUWIZREUTaaIUUIAITIRETaI NN (Selective

a v

media) AILEAIANTIN 3 FruLuafSufidaInseandiauni il (Aerobe) 3z¥iNATLAY

A

wIuadl brain heart infusion (BHI) broth ﬁqm%gu 37 avrnoalTes 1Jwan 6
s meldannsfifeandian LaWzRBUTaaIUUaIMITRE TR Blood agar
W38 MacConkey agar wadanniwzuuTaluanzdeg Wuwnadszanm 24-48 Tl
o o A P A £ & ) v A o o
uin inmadenlalafiiieduunafinvessaidasdulasnsdouFunTuLAzT LUNANE DA
& AAa A oA Y a2 & a2 & A v &
YAITRAULANILAWL dalflasmamsiasaTadaasunarmisiasadainauenliidu
P % &, wn a a & o o ad
lalathaon  waanmwihmmaseugmaudaniialvensanuday  lagitns

Fuunsiavaadadiiumianndiuussinlu Bergey's manual of systematic bacteriology

aazlananluneaziduadall

a 3 & a A 1 ad
5. M3 Lﬂi’]z‘lﬂﬂ')’]&ﬂ’]?.lﬂaLﬁﬂllﬂﬂﬂliﬂ@lﬂﬂ’]ﬂg‘ﬁ’)%z

a

RANINNLU LTALLANL Uﬁﬁi”]Lmﬂmﬁ@"l@i”ﬁﬁ]:gﬂﬁwmmaﬁmezﬁmi:é’ummvh
& A A ' Aad ' ' A ' L. . .
?lmL"IjaLLllﬂYlLi&l@lﬂ&l’lﬂg%’;%ﬂ%ﬂ@ﬂ@l’]dG] tWBA1AT Minimum Inhibitory Concentration

(MIC) 97837 Broth microdilution method @UNNAIFIUVEY AINITUTAV8Y Clinical and
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Laboratory Standards Institute (CLSI, 2000) lagnagaunLenadansIon 2 i a=Aalaan
& Aa Ada T ¢ AaA A ad A a
nnwanuefisendingnwidusaunefiFonalse Sendffusifanldlunmaseay

& A P A o & A v & o o A
Wb Q$Lﬂaﬂ‘ﬂ’]ﬂ“ﬁu(ﬂ°ﬂﬂ\1El']VIﬁ@]'JLLWV]ULﬂﬂﬂSL"ﬁL‘]JuV\ﬂﬂ @GLLﬁ@Giu@qif]ﬂ'ﬁ 2

n; ad A9 o
@13197 2 uaasenUTinenlrase

El’lﬂﬁf'mz Potency Solvent Diluent Stock conc.
Ampicillin 98% DwW NSS 1280 pg/mi
Gentamicin 93.5% DW NSS 1280 pg/ml
Ciprofloxacin 98% DW NSS 1280 pg/ml
Ceftriaxone 90.2% DW NSS 1280 pg/mli
Chloramphenicol 95% 95%ETOH NSS 1280 pg/ml
Trimethoprim—

Sulfamethoxazole 99%-99% DW NSS 1280 pg/ml
Tetracycline 92% 70%ETOH NSS 1280 pg/mli
Streptomycin 95% DW NSS 1280 pg/ml

@519 3 Lﬂmﬁﬁmmgﬂumﬁéﬁuwami‘ﬂ@aau
MIC
Antibiotics
EC25922 SA25913 Resistance

Ampicillin 2-8 0.5-2 >32
Gentamicin 0.25-1 0.12-1 >16

Ciprofloxacin N N >4
Ceftriaxone N N >64
Chloramphenicol 2-8 2-8 >32

Trimethoprim—

Sulfamethoxazole <0.5/9.5 <0.5/9.5 >4/76
Tetracycline 0.5-2 0.12-1 >16
Streptomycin N N >64
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P & A A o A o Y o .
N139N 4 LL&@NLﬁﬂLLUﬂ'ﬂljULLazﬁ]’]uquWﬁnLLuﬂvL@q}’]ﬂ@]')ﬂﬁnﬂ

W% mjumqmaafﬁa
8N g
(isolates)  1)18 T awld  2)2-18%F  3)wasnin 21
Ruminococcus callidus 54 36 18 0
R. albus 37 19 18 0
R. flavefaciens 214 126 88 0
R. bromii 105 68 37 0
R. obeum 90 53 37 0
Streptococcus bovis 54 34 20 0
Peptostreptococcus spp. 42 24 18 0
Bacillus cereus 83 37 29 17
B. subtilis 78 29 22 27
B. licheniformis 44 29 11 4
B. pumilus 32 18 12 2
B. thuringiensis 29 14 10 5
Lactobacillus spp. 76 36 35 5
Actinomyces spp. 31 15 13 3
Eubacterium spp. 10 5 3 2
Bifidobacterium spp. 12 8 4 0
Clostridium perfringens 36 22 8 6
C. difficile 43 33 10 0
Salmonella spp. 82 52 19 11
Escherichia coli 77 31 37 9
Pasteurella hemolytica 27 17 10 0
Fibrobacter succinogenes 67 33 34 0
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ﬁaﬁmfwamsﬂﬂam

= & dy o v Y A v A A A a
ﬁ]’]ﬂﬂ’]‘iﬂﬂi&’ﬂuﬂiduﬂ’ﬂﬁwlmagamEJ’m‘lJuL’mmVlmmaa@a‘*ﬁwlumamummi

o A A& A A o ) . . .
VBTN TIUNILLUANLILRUNLBY LW Ruminococcus spp., Fibrobacter succinogenes,
Bacillus spp. Jueu wuaiisonalsa vty Salmonella spp., Escherichia coli, Pasteurella
hemolytica \Juan wazwuafisaniduiuaiiisadsesniiv viw Clostridium  perfringens,
Lactobacillus spp., Bifidobacterium spp. \dudu agiluinuwinann aaumsinmaugad

' 2

A e \ , o & \ A o ey A o A
V0I5 UL RN ARRITFINAA D UMW ] I@maww:asmmamﬂmgnmmmmlumu
s 6 d' K U 2 3 s 6 d' a a A d' a
07 Gﬁamm@magalumumiwmsqmmwam FyrhauasnuantToANulun19tan
IIVaITILd Az TR 92 leanUeludrausaly
fniuTzUIaIngvenTauuaiiiie Cellullytic lunduanmvaInga Hindgut
fermentation J3189UMIANEN A9LTY IwnsAnwUNaIUIsuRsuYSuN e cellulolytic
bacteria vHanan 3 vhaludlFauvasinuase (pony) wazan (donkey) Wuinludnuasy
waralnlszinanyaes JUSu ey R, flavefaciens mn‘ﬁq@ WRZAIIAND  F.
succinogenes SRIRINNANNEINY &% R. albus BUNUHBHNNNLAZWLIN Tz INsnuaTy
& ' a & o £ '
LAZAH HANNLANAIIVDIUSUIMLUANITHLANYEY TIUIDZNINANMNLANGATIVD I
a e & dl L . 1 o e a o v dl
FAAFAT wazeIMIIN AL (Julliand et al, 1999) udswsuuiIdsludnfiganinla
A ' A A A a v A i A
Uszinadiilu wuduuafiTanwusnlun1aduenisan fa £ succinogenes @9l
a v pf v & K a a 1 d' a a A
mmammmml%mumaﬂﬁwamaammil,l,a:qgnmmam‘uﬂawuﬂaoﬂimmmﬂmmlu
A @ . Ao a =< A a &
MILAUEINNTIN  (Koike et al,  2000) wananigsdnsanunnuaiiiselued
. % 1 ' & L €t=ll
Ruminococcus ﬁrmmamaqﬁ]ms:mamu WNU31 R. obeum Lﬂummwu’gwwu"léil,unﬂ

éf'sazml,l,azﬁﬂ%mmmﬂﬁq@ §WIU R. bromii WY R. callidus WULNEY 2 918819970 3

#2087 8% R. albus WULANWDLLINEY 1 G087 MU R. flavefaciens e 329 bW L
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Moty (Wang et al, 1997) uananhiinTIanuasNuTand s laun R, Iutii
(Simmering et al., 2002) L8z R. gnavus (Dabard et al., 2001; Wang et al., 2004) laan
% o [ o (d' Aa = v 1 [l .
dre dwmivludaian 9 AnsEnm ldud dr1a819999719z91n9Y @TIINL R. bromii, R.
albus WAz R. obeumn ANNEAL WAATIIUWL R. flavefaciens Waz R. callidus &8 (Wang
et al, 2001) é”saamqmniwaoﬁa AIAINU R. bromii, R. obeum, R. albus Wa: R.
flavefaciens MNURALUWANTIVWINY R. callidus (Wang et al., 2001) @3Hlun1TANIATI
tauladnzaluisd Ruminococcus  1llwizaninuldlunaduamissindaiovestns
=g ] v o =2 =2 ° A A e A A '
Wed ez larinmsansdinanisinanwseswuaiisalursdiidaUseansaiwnsdes
aag cellulose Tuta iakmaf ldlddszendldlunsengsnssuuaznmdanmsdulnu
maasaall

MIANEIBITTLIaInevasaluied Bacilus lumadnanmsaiudansvaian

& Aa a o AR &

WULTR B. cereus 11NgNadaniiligunndnnimnlsmmsnansnivue 771
s 1 R s 1 a ) v o a =4 =
dradeldfis 100 dae Aaillufasaz 14 (Ghosh, 1978) dniunsansatnly
MILAUINMITVRIRAINTTNITANN LT% LA 1219 8N NIzene wWuawuaiiSy B. subtilis,
B. licheniformis, B. cereus W8z B. circulans 31NNISLN1ZB1H1I®I% Rumen YD IFAILAE
& A A A o ga & ° v A Y .
LEAITILUANLIURIUNUDIN WU UK s nlumsas Proteolytic enzyme (Bryant, 1959)

g: = a a A a v 1 A A a
wanNUUMIANEUSI v asLuafiiTe lunsduernisuasin wuIwuanisasie
Gram-positive bacilli \uuuafiFafinuannfigaludldidn niziwizemns aldlngjuas
FA%  aWEaU (Kern et al, 1974) uanNBHINLTILNUMNTIUBALT IR
Bacillus lugaianwanasiia wiw B. subtilis, B. licheniformis, B. pumilus Was B. fragilis
N bFAUVBINTTANY (Kristas et al., 2009) Wazn33UUA B. subtilis, B. licheniformis, B.

pumilus, B. clausii, B. megaterium, B. firmus W8t B. cereus group mﬂqamszvl,ﬂ'

(Barbosa et al., 2005) 1Jud1 #RTUNINLIELIED Bacillus BudIagunTavinlalasns
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¥in Alcohol shock (Borriello et al., 1981; Karansky et al., 1978)lutuaaunsinisizad
{ a Q 1 d d 1
9013zaaAlNafaNIed Bacilus spp. INAIBENIGINTT TINNTIHNUMITANNNHIUN
WUIUTUI TN IR NRA LAz Nz FNEIRSUNTAANTES  endospore forming bacteria lag
FBmieanannazyiaty  vegetative cells waznizgulimlasnagluszuzwn  (Dormant
spore) WIDNNIZLATWUHOIMIIALIAT  MNMIFANWIWLITE B. subtilis 3NAIBLN
panElumuduanisdwlasresiodes  waedldiduilumaduemssiudang
@ 2 a A A & . K A 2 & Xa =
va3t19i889uuafiselurduas Bacilus Taninaulalunsdnunassiifa B. subtilis T4
NNNMIANBUTITUNGINGVOITE B. subtilis zWULTA B. subtilis 3INgINTVBIAL
o o 2 ~ a v ¢ a A \
(Hong et al., 2005) uazdwiumidnmsaadwlunmaduainiszasdaisiiadun 1w la
U 1 d?/ a A 6 . A ey . . .
19 3N waenIzdny wulanuafiseluisd Bacillus da B. subtilis, B. licheniformis, B.
. . o & & & Jz A a
cereus Waz B. circulans INNIZLNIZE1AIIEIH rumen VaIFAILALILDEY TInUANIuaY
o ed & o o o . = a
wWusnwunurimihnlumiashe Proteolytic enzyme uwazannmadinmluniaduainis
v A x o eda o ' o o o o . A A A .
28931 TUIUFAINTNIRANL L FIUNBARINVTI WU LuafLSeuika Gram-positive
bacilli iduupafiiFonnuunfigaludldian, nszwizeins, fldlnguazldquaudau
A [l a & o 6 e a =3 [}
uwaziiloaglumaduannisvesuyuduazaad B. subtiis azsnansnndaduladlunmazas
dapa1msinwinlusdunazanslulawnse fe alkaline protease, neutral protease, Beta-
Glucanase Ay alpha amylase URZEIRNUNTONER polymyxin, difficidin, subtilin,

&l

mycobacillin Tadusnsnoduguserdunidnnalsa Nonulunszdewudn B. subtilis

k9

ﬁﬁhwﬁ’sUluﬂﬁiﬂizﬁuﬂﬁﬂuﬁumad gut-associated lymphoid tissues (GALT) (Rhee et al.,

U

2004) sruludadin iou g9 dudu B suptiis Tanlunsdegivizarialsafiagnisolu
fldlaslinalnfia competitive exclusion (Saad et al., 2009) NAIAALLALTE B.

subtilis AMILARIAITEIRLA18VITIRLI L i lEnTu eIl unisdwairissan

2 2]
=1

v al A = ao v Ada o & - @
ﬂa’]ﬂmaﬂ"ﬁ’]ﬂulfﬁa"ﬁu@ua%} HIINITUAVUNDURA IV NAUNNIAARINLDD B. subtilis vl@'inﬂ
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NMAUGUMIIFAT 131 Wy (Hong et al., 2009) I (Cartman et al., 2008) uazTid 39
WRAILAIN B. subtilis Lﬂm%aﬁﬁﬁagmﬁaag’lumoLaummimaaé'mf ANNWILN DY
wihAsvhliaansahanuinlddszynd 1dlunuwiderudellumaiuie B subtis
Tulgiwedu probiotics Tudald lasunanlainmsiniense B. subtiis luUldiNailn
. . v 6 A ‘ﬂ' 1 1 d' . . o L% d' I a :i
probiotics IW&AITRADUBENILNTHABTS probiotics ¥anldiNaduansiasuluarsiie
n' Aa A a a o € [ > d' a a
indszansmwlumaaiyidulavasdad wazsaslumsilasnulsaniialuniaduaims
16 (Hong et al., 2009) lasn13NaziBaunyin probiotics aadtiulraninsasatasle
. a [ v = = 1
WATENNITD germinate bALUNNILAKEIANTVRIFAS LG (Fuller, 1989) HINNNNTANBINLIN
sUasvad B. subtilis R1N1TD germinate b L#N19LAKE1ANTVBS LA (Cartman et al., 2008)
LREWLNIT germinate 2998Ua3v09 B. subtilis Ium\‘ilﬁummwawg} (Cartman et al.,
2005) udANN3NzanatuayUNITNNUYeY B. subtiis Wia probiotics Nuludn |l
Tadunin 39asiinsdnsnuazisndell Navin luwaunsle probiotics lugadleunn
& o = & X« ~ = X o A o a o
muI@uaﬁ;ﬂLmeiﬁnqummLﬂmwmmiﬂﬂmmaa@m m@aaumsﬂsuﬂg‘amimaaa
& . & o A \ . = & = = A A
luruaaudig Tundaataduacainadan1sansn wananuwMsAnsnuuaiGale
A v o a ' = A 2 \ oA ' A o A
MaanamIveItegInslanuinanla  J9asiinsdnmatisdailasda lUiNetinan
lalddszendldluagsnssuuazmaanisdrulnsus 15u n19ia3w Probiotics adluans
U =1 =S d' = A a 1 d' v 1
Frarmfiimafnsiisanuasinlumaduemssinausestadaly
v t:ll Qs s a A g; dl dl v Q L= 1 ] dl L3 Qs
nndayaf ldsudinuupafiFonsiiieadasiunsnindesuas ldieidaenums
o = A = Aaa A A o ¢
windas  deansnuisunuInduiuafisannulalunmadivenmsvessainans
FRATINNI I UAUGE ﬁ'aﬁumﬁfymmﬁﬁNa@iamsﬂ%’mw@;amaaqa%quéw"léTmaaé’mf
o fda o o & o o o & | AR o AR &R
laswarnzlugaindnmndngas  @InUNNIIAMIAUIATIUEA TIRaNHIIAITA TR

& A o &, @ v & & a
Wuaen9e ﬁ]’mi']EJ\‘J’ma@]’J‘IJ’JﬂWU’J’]%’]Giua’Jua@l’Jma\‘]ﬂizmﬂmumiﬂ Lﬂ@ﬂfy%’]ﬂ’]s

aouaiodFuiosnnmslasussnsoenliusanusanlad (Bojesen et al., 2006)
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iiasnnlunsanladlsnadosduaadndalWainu  (Sulphorafane) Frslusiudad
o . o A & o & A A A o o o
aana lasuusanladtduszas N UTsinmRaIFUaIR 1IN NNTNRIWBE S TLRUITNS
1 A U [ d' s a A 6 ] d ﬁ (% % d'
Taieawea 13RI S UNNTUSNALTANIARNINWITULIRT  TILE1RUNVRIEIN
s s'g; 1 ] = & = Ly a U Qs Y % U a
dafuulinnuilunsenlafnuiisnselstne  deathildiudhldasadoedugadn
Falwsunuuu  wwdmademuatydvlavesaadnludld 15w Escherichia  coli,
Pseudomonas aeruginosa, Helicobacter pylori \ilugit TInNanauinfaianIaasnsad
& . e ' v A . v A A Aaa
\Ia Clostridium difficile &0alAlAANE pseudomembranous enteritis ludrsni®eTia
ANAIENNNE NN UA2EIIVAINNTTANTINWANRIIN MILAUIZRN  AIHUTDAITATES
o x> & o ¢d o g v ¢ & a 2 A A o o
TunmsldaimisuateTandgaininuaesluaingad 9artinsanunanazlaitla
a a o 6 1 qu’ o dll d' a &’ s
PTINTAMINUEIMTVIFATINE R LazdaNaaalywiNenvazifeluanmsnns
Mua1rIn lwnnzanealy Clostridium spp. (JuwBanuafiSofiny lalumadnainis
289A% WATRATRANLTHA uNIFasTN (Bojesen et al., 2006; Magdesian et al., 2002;
Songer, 1996) C. (difficile Lﬂumm@;mmmmi pseudomembranous colitis Tuan
wannuugInaliiiaemsiaaielugainaiosfia 819w hemorrhagic necrotizing
enterocolitis Iugﬂﬁ"l (Magdesian et al., 2002), fatal enterocolitis lugaaes (Bojesen et
al., 2006), antibiotics-associated diarrhea 14 hamsters (Libby et al., 1982) Waz guinea
. Vo & . = @ A a
pigs (Lowe et al., 1980) udatndlshany C. difficile NesgnanTanaznylaluniadinennis
209803UnAle  (Songer, 1996) udiTaiedarlianunTanaliiialsaldifiesananie
o a A o A A A & A o A A
wadanlumaduamsesidsznavldeossinnmosfianiduaadndszindiu - 98T
1 dq, a v 1 d‘lv a A a 1
wazamiuguanzmolumaduemsiieglunnzauga weuuafiiSousriiaazld
QI o 1 v A U g dl v 1 v U v
mannuiwsutalfifaliald  danldnanauddedunisruniuannzaugaly
nMuduamIrastudialiiiannaiydulavensessinunriauialdiialnld

wulutansanaeauansafiiiansdaia C. difficile :nNNIA%UTENIAA (Bojesen et
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& a a v a v ' . A
al., 2006) \Ta C. difficile S131TONAANDNTUBENN LAFBITHRA LAl toxins A Wa B T4
! ' & A . & . . g & .
FINAGDLTASLIRN Lasf toxin A (TcdA) 2214 enterotoxin LAz toxin B U3 cytotoxin

A P~ A ! ' o . . .

WA enterotoxin TINBNTUNIRDITAAVZFINAGADLTAR LALAZFINANE tight junction YILTAR
ﬁ’ﬂﬁtﬁ@miaamaqmlaama&ﬁaqmu@umms LazLAaINTITHA pseudomembranous
enteritis ananlutsudgilissnumsiialsannia C. difficile luaaioiiadwladis
2171LT%  severe mesocolonic edema LAz pasty-to-watery, yellowish colonic contents Tu
aNgNT 32981855z 1-7 1% (Songer, 2004) Lm:mmiﬁau%sﬂugﬂiﬂ (Hammitt et al.,
2008) 1 w6t

WeRasanisanahuesedamduwasinililumsinmlsadeie C. difficile
S Aa LY . . o @ '
Feennioultluan laun metronidazole waz vancomycin &@LU lassid MIC a4
metronidazole Waz vancomycin Nigadrianuiissnuluaunarsatiy (Aspevall et al.,
2006; Wong et al., 1999) a1#ilF% @1 MIC U84 metronidazole Wa: vancomycin 21N
Swedish University Hospital Ao 0.032-1.0 pg/ml wae 0.5-2.0 pg/ml ANAAL (Aspevall
et al., 2006) mwﬁaga@h MIC 284 metronidazole Laz vancomycin 3NUIEINATAING
léuA 0.094-1.5 pg/ml Uag 0.125-2.0 ug/ml AVUEIAU (Wong et al., 1999) Tawuinaf e

=1 % g: d‘» 1 [ A [ e 1 d' 2 J d'v £
nnnsAnmluteasifteglutiaduanuiuedn MIC nldansanaausn laainluan waz
#aNINHULAaRNINTMAT MICy, V89 metronidazole Laz vancomycin Wuinen lidianu
LL@m@mmmTayasluﬂu (Huang et al., 2009) @3%ud1 MIC filedarnnsdnsiaiaianain

& A o o A A a a & . Aa

andudszlomflunafenlfodugadnlulsaiiiannnsdesa C. difficie luauidl
anulnaganutsle

& AaA A A Y] .y .

L%aLLUﬂwLiﬂﬂaBﬂauﬁ] Aav1aWy  leun  Salmonella spp., Escherichia coli,

o

] & 2 em P A A ) Y a &
Pasteurella hemolytlca Lﬂu@]% éﬁ\‘l“’J"i]ULN@ﬂﬂﬁ]zW’ﬂ’]im’]ﬂ’J’]u‘l'ﬂ@aﬂ’]@nu?a"ﬁwmaﬂlama

%

uwuaiiFunalsafidauanldndldlwgdmdmolutrados (naugn, 2545; 9l 2543)
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A & A do o A , o A A A a A )
thadaniduisangn zyLLazmﬁﬂmuminaIﬁﬂlu"ma a9LlavinnIINAINTIILY B UL Ny
AV o ' o v ¢ o & a “ A A Ao \
Naﬂ"l@mnﬁmmugmﬂiﬂam ATAROIUNNYANFAT URIINENNUITuIIn Tala88n9
v A o & A & e oA & L a o A
INTINFILVINUNIELRLILT DL UINUIBNINLASFA DIV T WILLLLIRINIIFURIY 31N

\ | A A o ' o A A A o a
5’1mﬂuwmﬂwum’mmaaﬂmlumagamm‘hmmmuqa"ﬁwmawLLquwmm‘smﬂ
a Aa dq, dl dy 1 £Z =) dl v 1 = U 1 £
mmmﬂﬂ@r’naamalumsm:@a@ammu@aﬁwﬂmagluﬂ%@‘uu (VBYRIINAUILTUFAT

o ¢ %% 6 a a a 1 o A a g: =
190807 ADAROIUNNLANRAS VAINeaeDe9lnal, 'inmua'gﬂﬂiz’mﬂ) CRAISIGN)
mmmagﬂ"léﬁﬁmﬁmga%wﬁlﬂuﬂagﬂ'uﬂhmLfluéhLﬁaﬂﬁﬁﬂizﬁﬂ%mwﬁaﬂﬁﬂm
a A a Q 1 U
TsauuafiSoTRaaINa 1o
o AaAa Ao o o L o g o
I@anﬂum LL‘]JG]‘YILiiﬂ’lﬂ(ﬂLLElﬂVL@]ﬁ]’mvaEﬂ%fy&’Juﬂa’m“ﬂa\‘i‘m\‘]mm Usznayuag
WUATLSERANE 8 LW Ruminococcus spp., Fibrobacter succinogenes, Bacillus spp. il
¢ wuafiSonaln wiw Salmonella spp., Escherichia coli, Pasteurella hemolytica WJuan
AAa A« A a o A ) . . ,
wazuuanisoniduiuanisodsednnw 1ow Clostridium perfringens, Lactobacillus spp.,
. . o A ' o ¥ . o d o
Bifidobacterium spp. sJuaw mvlwwuLLmTuummmiaa@ammu@a%wﬁlﬂumﬁﬂm
a & P VoA o \ = = = o @ A a
Iﬁ?ﬂ@mLmaiul,m“nLiﬂﬂ@&lﬂﬂaisﬂlu%ﬁd amdvl,iﬂmwmsﬂﬂm’mdm'mmmy“naaLLﬁJﬂm‘m

o o

lusldd@ndaevestradssnidudunaniansdesuszgafuasannisndanying

v = Aa K & S &) o v A | v ¢
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1. PCR detection and identification of genus Ruminococcus in captive Asian elephants
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PCR detection and identification of Genus Ruminococcus in captive

Asian elephants (Elephas maximus) faecal samples

Pranisa Mahatnirunkul*, Patcharaporn Keawmong*, Nattawooti Sthitmatee**,

*kkk

Suvichai Rojanasthien***, Pinich Boontong

Abstract

Objectives To detect and identify cellulolytic bacteria in Genus Ruminococcus from
faecal samples of captive Asian elephants (Elephas maximus) using polymerase chain
reaction (PCR) method.

Materials and methods Fecal samples were obtained from adult and young captive
asian elephants, both male and female. Samples were divided into 3 groups as
followed: (A) > 18 years old elephant (n=11); (B) 2-18 years old elephant (n=11) and
(C) < 2 years old elephant (n=3). DNA was extracted from feces using boiling method
and DNA products were amplified by PCR assay. Primers using in this study were
designated from 16s rRNA and Xylanase gene of R. callidus, R. albus, R. flavefaciens, R.
bromii and R. obeum. The PCR products were then analyzed by agarose gel
electrophoresis method.

Results Of total 25 faecal samples, R. obeum was identified in 16 samples (64.0%); six
samples from group A (54.54%), nine samples from group B (81.81%) and one samples
from group C (33.33%).

Conclusion In the present study, only R. obeum was detected and identified in large

intestine of captive Asian elephants.

Keywords Ruminococcus spp., Polymerase chain reaction, asian elephant, Feces
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** Veterinary Paraclinical Sciences, Faculty of Veterinary Medicine, Chiang Mai
University
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Detection and Identification of Genus Bacillus from hind gut of
captive Asian elephants (Elephus maximus)

by polymerase chain reaction method

Paninee Pedsri*, Aunchalee Passadee®, Nattawooti Sthitmatee**, Suvichai

*k%k *kkk

Rojanasthien***, Waroot Wongkalasin
Abstract

The objectives of this study were detection and identification bacteria in Genus Bacillus
from fecal sample of captive Asian elephant (Elephas maximus) using polymerase chain
reaction (PCR) method. Fecal samples were obtained from adult and young captive
Asian elephants, both male and female. Samples were divided into 2 groups as
followed: (A) more than 2 years old (n=19) and (B) up to 2 years old elephant (n=2).
Bacterial samples were identified by standard microbiological isolation and confirmed by
PCR with species specific primers to B. cereus or B. subtilis. The PCR products were
then analyzed by agarose gel electrophoresis and compared with reference strains. In
the present study, only B. cereus was detected and identified in all fecal 21 samples
(100%). However, it could not conclude that there is no another Bacillus spp. in
gastrointestinal tract of elephant. The results might due to inappropriate bacterial

cultural condition; the condition should be improved in the further investigation.

Keywords: Bacillus spp., Polymerase chain reaction method, Asian elephant, hind gut
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Isolation of Bacillus subtilis from hindgut of captive Asian elephant

Chorphaka Punyadee®, Siranee Chunhajiratthitikarn*, Nattawooti Sthitmatee**,

Waroot Wongkalasin ***, Suvichai Rojanasthien ****

Abstract

The objective of this study was to identify B. subtilis from fecal sample of captive Asian
elephant (Elephas maximus) using biochemical test and confirmed by PCR method.
Fecal samples were obtained from hindgut of captive elephant (n=69). Bacterial
samples were identified by standard microbiological isolation and confirmed by PCR
with species specific primers to B. subtilis. PCR products were then analyzed by
agarose gel electrophoresis and compared with reference strains. The results indicated
that 82 of 380 colonies (21.57%) were positive by biochemical test but only 17 of 82
colonies (20.73%) were positive by PCR confirmation. As the results, B. subtilis was
isolated from hindgut of captive elephant and will be demonstrated as a new source of

probiotics in animals.

Keywords Bacillus subtilis, Polymerase chain reaction, Asian elephant, hindgut,

Probiotics
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