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Project Title: Effects of commercial feed additives to minimal inhibitory concentration
(MIC) levels of Escherichia coli isolated from piglets against antimicrobial
agents

Name of the investigators : Nuvee Prapasarakul Padet Tummaruk

and Tongchai Chalermchaikit

ABSTRACT

Our previous study indicated that using of colistin and berberine in feed additive had effectiness
for controlling overpopulation of E.coli in postweaning pig rather than that with halquinol. However the
possibility of drug resistance impact in survival bacteria has been questioned. The current study was to
assess the induction of tremendous changes of MIC level of 78 E. coli isolated from postweaning piglets,
following received three commercial feed additive administrations from 4th to 10th week of the age. The in

vitro activities of 16 antimicrobials were determined by agar dilution method. At 4th week, the MICs, values
to colistin was 2 Llg/ml, whereas the MICs, and MICq, of E.coli isolated from pig that received colistin at
10th week increased to 8 Llg/ml and 16 [lg/ml, respectively. The MIC values to colistin in the other groups
were not over 4 Llg/ml. For E.coli isolated from pigs that received halquinol at 4th week to 10th week, the
MIC;, to halquinol increased respectively from 8 Llg/ml to16 Llg/ml. On the other hand, the MIC value of

berberine gave over 128 [lg/ml throughout experiment. All isolates were resistant to penicillin, amoxycillin,

lincomycin, nalidixic acid, tylosin, tiamulin, tetracycline and chlortetracycline. For enrofloxacin, doxycycline,
streptomycin and erythromycin, the MICs, were 16, 32, 64 and 128 |lg/ml, respectively. The MIC value of

sulfamethoxazole-trimetroprim were <0.06/1.18 Llg/ml to >8/152 LLg/ml. Our findings support the tendency
of inducing E.coli resistant strain in vivo, following 6 weeks administration of the antimicrobial agents at

sub-therapeutic dose.

Keyword: Escherichia coli, feed additive, minimal inhibitory concentration (MIC), colistin
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Iiﬂﬂqﬁ]ﬁﬁizi?dﬁ]’]ﬂL%ﬂg.ZﬂlZ& (Escherichia coli) T4gn3wa3ntnuy (Postweaning Escherichia coli
diarrhea, Colibacillosis) Luaungiayligninoniaiimaaiydulasass (1) ludegtumiugnsieinig
e fHausnanlua1ms (Feed additive) aﬂ'ﬂaLLWi"vxmmLﬁmﬂumsﬂaaﬁ'ﬂmqaﬁmziwuauﬂumim
matasyLdvla(Growth promoter) (2) %aLﬂuaﬁLmlﬁLﬁ@ﬁtymL%aLLUﬂﬁL%U“?'i?iya@iamﬂﬁ%’m:mum (3)

luatiulatinslfenduatiniuadnininanalaslduaneinis (feed additive) Tuawadien
A91529UIN1 (subtherapeutic dose) Lﬁaﬂmﬁ’ﬂsﬂLLa:LiamiLﬁtyL@UIWIuﬂqﬁmf (1) wimslgenduga
SNaENIINAANNTLITATETI FINALRNANIZMIGALABNLTaR e (selective pressure) vilRuuaTiFonans
shalugai2  3uanitesai@) Lﬁ@miga@iamﬁmga%w s'fﬁmmqﬁéﬂﬁtﬂumsmsmamjﬂuﬁams
ﬂuLﬁamaaL%ﬂﬁammqwﬁmﬁmeﬁl,f:aé'mfmﬂqmmam%ﬁ"lﬂﬁmmgm (5) I@ﬂL%aLLuﬂﬁL‘%ﬂﬁéwﬁtyﬁa
gad.lals 91M93913e  (Fecal E. coli) (6) me:ﬁmwwéﬁﬁry‘l,umil,ﬂul,mﬁialummﬁmaﬂﬁuﬁqmméam
lfagauuaiiiunalsn (pathogenic bacteria) (7) uaziilifialsa dap (8) nalRuvasTauLafiGefas
ﬂ'alﬁLﬁ@ﬁtgmﬂﬁvlajmuauao@iamﬁ'ﬂmﬁaugwﬁﬁuqa%wﬁy’aluﬂu (9, 10)uazdas (3)

loda@wdusnduaadulungulnfilding wiafiisuniwin polymixin E sangnslasluviasmis
LTAR mad’mﬁﬁmﬁuﬁ”mamgjvxlamﬂmﬁ'uﬁi:qmﬂmnmzluﬁm mnmw’?‘i“uaaﬂizqmaaiﬂﬁaam:ﬁﬂﬁ
ANMNENNNTD INNITNEN U B TRa LA BRaUNE L (20) wazvinlARI RS LRI SRR LUANITIANEA
luﬁqw,wiETavl,aiﬁs’lmmﬁaﬂa"l,ﬂﬁﬁﬂﬁl,ﬁ@msﬁyammau%@é’.f@?a daladadn ssuesiuewduasana
Iuﬂéjuﬁaﬂﬁia sen I nNsnanusfiaww Berberis aristata, Hydratis Canadensis, Coptis chinensis W31
mstazlufignilunsdudaninesufulavesuuniZalasass udenmsdnmludesyfiamslaslsny
NARBINLAN FONTABAIUMINAIVITI TR enterotoxin fgs9nde 5. [nls uszite 5u3le Aaaias
1 denudadufiugrndalunsiasuesiuesiunldlunissasanmaiesdolugnanmasmiiuy
anaununsldinufiue 28)  seduemiua1sganas (non  antibiotic) lungu  5-chloro-8-
hydroxyquinoline (CHQ) #aangnilwaaniralumssudsmaeiadulavesdouvafide 1 ualusladn
Tasnalnniseangnseliduiinmuwida (29)

Birdsall uaz Kelly "L@Tﬁmmﬁaﬂszﬁw%mwiumia@mmiﬁauﬁmLﬁaslﬁ’lugﬂqﬂsﬁizé’u 200
mg/kg IR 2-4 ﬂ%\‘l (30) anMIINA[BIVRY Tummaruk Lazatke (2004) LLae Tantilerdcharoen Las@tbe
(2004)(11, 12) lapfnwulSoufisunavassansimuaiydulafiuandniius ofia ldunladadn 2103
uea waziwesiueiiu lugniany 4 G 10 dlasi damaaiudulauszUinnantesd I lsluszuumadu
2113 7L ﬁ@muLﬂuvlﬂvlﬁﬁaﬂ%aquvlmma‘iuai”%'u Lﬁaﬁ"ﬂmLLazﬂ’mquEﬂﬁaaL%Umm%a 5.lala
Feliuadiinrinunsltladsan.  udedslsimumisldmasimaasydulalusdufidnninszausnm
Tagamzladsaufiimslimuaganensenasnasassaumsaesvesie 5. lals ﬁﬂ‘dma;ﬂjmw&’o
3N 10 flonsi uddoruudiguitAsslaldsunmsiigad

msﬁnm’tuﬂ%ﬁtﬁaﬁi’mqﬂszaaﬁlﬁa%me:ﬁwamaamﬂ%msl,iamnﬁtyL&?\UI@] 3 whaainan
fedudaunalinvainsaesnaeases. lala lasdiaa unisiddsuulasuasdn Mimimum  Inhibitory
Concentration (MIC) %‘%amimms:ﬁummLﬁuﬁu@iﬂﬁq@ﬁﬁwaﬂ'uﬂy'amsl,ﬁtymau%a fsanainldae
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waalala

wad. lalaswiuninua 78 1Ia lennannnninaaasvas Tantierdcharoenuasams(2004) lagyin
nmafvganzluszoziauuaznaInsldsumsduadnuazayulnsinauasluoms ey 4 flawt

\ va o A @ & o & A & & A aa & A a

(awldTumaduaadn) 6 Fa uaz 10 dland uazigasiuonitie &.lalaeuATAuzIumMeaadaineg
laun hemolysin assay, indole test, methyle red, eosin methylene blue agar, citrate utilization Laz Voges-
Proskauer(VP) test (13) LRLNARDURIINWI invasive E. coli lagld congo red binding assay (14) LAY

\7alu Stock agar MARTIING ATUCTAILNNBATNS qwnaqnmiwﬁﬂmé'y AIMT9N 1

A13199 1 LLﬁ@Gﬂ@;Nﬂ’]?ﬂﬂﬂadLLNZﬁ’]%’J%GT’JE]Ei’NﬁLW’]ZLLUﬂVLﬁQ’m@‘ﬁ]ﬁ]’]iZijﬂi

INWIUAIDEWALNZUENLALLNLLTD (A10814)

NYUNIINARDY
018 4 Fanw 018 6 flaw 011 10 §law
ﬂéjuﬁvlﬁ%'uiﬂﬁaau 9 10 5
mjuﬁ"lﬁ%’umﬂ%uaa 10 10 8
ﬂ@juﬁ""L@T%'muaiua%u 8 8 10

*gUavingsludmslvenanlueris

21U % ne
25 Agar dilution method

g1a3uaa (Halquinol) (Big Chemical, Thailand) msauﬁﬂwnuaﬂua%u (Sigma, U.S.A)) ﬂ&g:mﬂﬂ
Ine (Peptides) 'leur Tnfafin (Colistin) (Sigma, U.S.A.) (dn breakpiont =8 Lg/ml) nqsazdlunazla
Toset (Aminoglycosides)vl,ﬁl,l,ﬁ auodlasaingn (Streptomycin) (Sigma, U.S.A.) (fin breakpiont =16 g/ml)
n'ejmuml,amtml (beta-lactam) laun wwidadn (Penicillin) (Sigma, U.S.A.) (61 breakpiont =16 Lg/ml)
pzfiand@adu  (Amoxycilin) (Sigma, US.A)_ (f1 breakpiont 16 Lig/mi) nagaslsailulan
(Fluoroquinolones) laur Laulswanandu (Enrofloxacin)(Sigma, U.S.A.) waddnuada (Nalidixic acid)
(Sigma, U.S.A.) (A" breakpiont =32[lg/ml) mimﬁ%‘[ﬂ:ﬁﬂﬁu (Lincomycin) leur aulasdadu (Lincomycin)
(Sigma, U.S.A.) naawaalaslad (Macrolides) ldun 83lnsaioGu (Erythromycin)(Sigma, U.S.A.) Inladu
(Tylosin) (Sigma, U.S.A.) naawglaai@awn (Pluromutilins) leuri nazy&u (Tiamulin) (Sigma, U.S.A.) nga
A AR (Tetracyclines) loun  wwanlondu (Tetracycline)(Sigma, U.S.A.) (f1 breakpiont

216Mg/ml) @aﬂﬁj{vl,sliﬂau ( Doxycycline) (Sigma, U.S.A.) (f1 breakpiont Z16},Lg/m|) ARBLAATY kIR
(Chlortetracycline)(Sigma, U.S.A.) naasalWulad (Sufonamides) ldun  dawiunanmzassannivle
Lnlnwia(Trimetroprim) (Sigma, U.S.A.) (/i1 breakpiont >4/76|1g/ml)

mia:mULLa:Lﬁamwﬂﬁﬂﬁiﬁmummgﬂumad The National Committee for Clinical Laboratory

Standards (15) snsazaoengniiulinamngd 4 sseuoadus lifiu 72 Talas



35 Disc diffusion method

1 disc lada@n (10Llg colistin) TanlastunlnIwia(25Llg sulfatrimetroprim) 56?1%1‘11@1’5%(30“9

doxycycline) 83Insdadu(15Llg erythromycin) 1a@31lsadn (30Llg tetracycline) uazasfondTaan (10Lg

amoxicillin) (Oxiod, England)

n’liﬂﬂaamﬂa”mhﬁiaEl’](?’l"\%ﬁgafiw (Antimicrobial susceptibility testing)
35 Agar dilution method
minaseuawhdesduatnlasis Agar diution method UfIRaMNIGTIIRVAI The

National Committee for Clinical laboratory Standards (15) mﬁmga%wﬁﬁwmmaauﬁmwLﬁuﬁuﬁdl,wi
1.25 14 1280 Hg/ml NENRI USRI Mueller Hinton Agar (Difco, USA) ABFARIBLIGDAIRT

\BpaLTe 1:9 ‘lﬁmmn'gmL%aﬁm']wﬁwﬁumaamﬁmqa%wé”’uwi 0.12 fi3 128 Pgiml iafivnnmagey
dhananadan e3oulRtUSunondalfiouwinty Mcfarland standard 0.5 (S@aivinfiu 1.5x10°CFU/mI)
mnﬁf’uﬁwmLmzaammngmL%awaumﬁm@a%wﬁL@l'%wvlﬁ nztiaf 37 asroaidos (waan 18-24
2144 éwuwamﬁm“ﬁwﬁmﬁqmaamﬁmmmﬁuﬂv'amnﬁzymaal,%avlﬁl,ﬂum Minimum  Inhibitory
Concentration (MIC) o L%ammgﬁu Escherichia coli ATCC 25922 Staphylococcus aureus ATCC 25923
e Pseudomonas aeruginosa 27853 Lflul,%amuqumiﬂﬂaaa
35 Disc diffusion method

mimaaumwvlﬁwaamﬁmﬁ;a%w‘[m%’ﬁ Disk diffusion method ~UjUAMNNIAIFIUVEY The
National Committee for Clinical Laboratory Stardards (15) Tagsinges. [n lafinasausianads s
L%al,ﬁﬂ‘]_lwhﬁ'u Mcfarland standard 0.5 LWﬁzuum%ﬁLgmL%a Mueller Hinton Agar W82 disk m@ﬁui‘l‘a
Fwa9 iwnzuadl 37 asrasiBosdunm 18-24 72 lug msa’mwaT,@mjm@m&umug{uﬁﬂmwaamil,ﬁ@
TouwlumstudimaaSyvensemhniuianiwes dfnemldiiuudenailu  susceptible, intermediate
LAY resistance (S, | W8z R) 1“51%61!’1@1‘53’1% Escherichia coli ATCC 25922 LﬂuL%amuan @hmmjﬁ‘wﬂaa

A = o A
PNNaRaUGaLTaA. I laLaad baIA13 19N 2

AN 2 LLE‘T@]\‘]ﬂ’]iLLﬂﬂNﬂLﬁuﬁ\h%ﬂuﬁﬂﬂ’]ﬂi‘ﬁum 84 m@i”mﬁ;a%wﬁmaau

.. U nsulanaidwBAUINa (mm)
BN BARTN

! (Kg) R I S
Tnaadin 10 <s 9 - 10 >11
aan lastunlnniay 25 <10 11-15 2 15
Gondloadu 30 <12 13-15 216
83 Insdndn 15 <13 14 - 22 >23
LAAT kIR 30 <14 15 - 18 219
pxdandSaau 10 <13 14-17 >18

R= resistance, |= intermediate, S= susceptibility



WHan1Inaaayg
L%a 5. lnla ﬁv'mmslﬁwamﬂ@ia indole production, methyle red test wazlilalafid green metallic
sheen Uw EMB agar liuanausia citrate utilization uas VP test 98.7% w83t . lala (77/78) Ituanan
i@ congo red binding assay uaz . lala $1uau 2 L%@memmmmaaLﬁ@Lﬁa@LLmLmu;uLmuumms
TSA inguidanuns 5%  wavasmInasauanalidesndiess Agar dilution LEAIGIAN5I9N 3 158 5.

lnlanuenldanngninguildsuladadudnuiu 24 e wodiidn MICs, daenladadu ludenh 4 winiu

A & e a & 1 a a o &a &
4 g/ml UazLNNTBLYINNLS Lg/ml TugUash 10 83U MICy, Vst ladaduluglonrin 4 11l 8 Wg/mi

uwazludadi 6 uaz 10 wWsiu 16 Ho/ml  (wwwddin 1) 1o 8.1ala lugnanldiuanaineasiuiu 28

\Taild1 MICs, dagnaiuea Jerinny 8 Ho/ml lugladin 4 waziiuidu 16 Ugiml Tugdenin 6 uas

&

§anh 10 d2udn MICy, vasanaIueand 3 aansiilu 16 plg/ml (Wuw)&TN 2) Uazd1 MICs, A1 MICq

a '

daiafiveiiuvanted. lalalugnifildiuiweiiudmiu 26 10 Tdwnnni 128 pgml lunndah
(MHBANN 3)
u

@397 3 UFAIA1 MIC, Uaz MICq,1a3tT0 d.lala Ausnduaainilinauluarnims 3 odia

10 5 8 16 |8-16 8 16 16 8-16 10 >128 | >128

nauladadn (n=24) I nHuEIAIUeA (n=28) nauLUailUeITU (n=28)
migﬁtﬁﬂ W% | MICs, | MICq, 373U | MICsy | MICg, W% | MICs, | MIC,
Mg | (qaga) | (ug/ml) (ug/mi)| range (f28£19) | (ug/ml) | (ug/ml)| range |(@ra19)| (ug/ml) | (ug/ml)| range
(FUan#) |
4 9 4 8 | 18 10 8 16 | 8-16 8 >128 | >128 | >128
6 10 4 8 1-8 10 16 16 8-16 8 >128 | >128 | >128
>128

MIC50 , Mimimum Inhibitory Concentration 50%
MIC90 , Mimimum Inhibitory Concentration 90%

AINIZANBVBIAN MIC °ua<1mé’m’ga%wﬁl‘fﬂ@aauwuiﬂﬂaaauﬁmaiﬁ‘ﬁuﬁmiéammmvﬁaﬁ.
la'la lusanwd 4, 6 uaz 10 1w 22.2%, 55.6% uaz 100% w1 MIC dognainaauaziuasiuaizuisla
mmmagﬂLﬂaﬁ%uﬁmigamvl,@i”l,ﬁaamnﬂ'a"l,;iﬁﬁmmmsﬂs:mmm breakpoint L&A1 MIC WU
\o5lnlaflasuanainaalugig 2 é’ﬂmﬁumwéuqammmaq WUANINNNI1 50% vesited. laladidn
MIC gﬁmﬂu 2.1 ln e 5.Zﬂ'Za*‘?'iLLfJﬂ"l,ﬁmﬂqnsﬁ"Lﬁ%'umaﬁ’ma%’%u J3zeuen MIC ﬁgdma@mi

NARDY
lugninldiuaaiueauazivesivasiunuiie MIC,, dalafa@uiidnriniy 4 pomi lugansine
wazyiiy 2-4 pg/mi ludansdfl 10 3ndMIC danduaadndagan 13 afia wudildfanuuandts
Aulugniudaznga a1IduIaTWNNAMIC,HNNIN 128 Hg/mi fia iwilGadu exllandTadu wdaSnua
Ba Suladpdu Inladu Inazydu wanlondn asaeanloadu ;nfizasd MICs, agluszduga(32-128
U 1 o A Aa w“ (23 Fﬂ‘ a K ' Qs a a
ug/mly laun smastladadn 83lnsiadu ussdandlondin darunansisaaiiunulawnlnwdy e

MICs, >8/152Ug/ml uaztanlsnanandu MICsviny 16 ig/m




o 5. Zﬂ'Zaﬁvl,@i’mﬂﬂq’uqﬂiﬁ"lﬁ%'ﬂﬂaa?mgnﬁmmwhﬂizmmmiéa@iam%ﬁm%ﬁa:ﬁ% Disc
diffusion S1EUNAGIANTIA 4 AiFUa4 1 Banauaueddaladafnden susceptibility (S) \vinNu 77.8%
WAz intermediate (1) LYNAU 22.2% ﬁqﬂsmq 6 slafladaauilan S =70% waz 1 =30% uazluglans
10 Tndaduiden s =50% uaz i =50% @9winuitannmsudsuasieis Disc diffusion 59linuidefinadam
188 (R = 0%, A3197 4)

A1519N 4 uaesanyhIuvesded. lals Auenduaind 833 Disc diffusion

muwmé’fumuﬂuﬁﬂma (mm)

sensi LA .. wInA28E19(n)
. . PIPUIRTW y
fI8813 ) lafe + SD range Y%resistance
4 JCREG 9 12 +1.1 10 - 13 0
aan lasiunlnaniy 9 14 +117 0 - 28 44.4
fondloadn 1 9+0 9 100
ORI bTARL 1 0 0 100
85l du 2 10 +3.6 6.4-13.6 100
pxfland@aan 1 0 0 100
6 1aRRGH 10 12+16  95-13 0
Tan lasiunlnsniu 10 83+100 0-29 90
fondloadn 3 116+21 10-14 66.7
LAAT braaL 3 5.0 +0.5 0-8 100
3lnsuadn 3 14.3 + 2.1 12 -16 33.3
xdandTan 3 65+18 0-65 100
10 laRa@n 6 103+12 9 -11 0
Fan lasiunlnsnsuy 12 11.3+12.0  0-29 58.35
fandloaan 9 10+ 5.5 0-12 100
AR kAL 2 8.0+ 1.0 7-9 100
83lnsaladgu 9 59 + 6.1 0-13 100
pzfandTasu 2 0 0 100

0 litnalawly : SD, Standard diviation

a ¢

29130k
X o o A o a o A A Ad 'Y [
dred.lala nnernltlummesas Wansmclalail adygwinsuaznaniiiainseandesiy
e 8. lals anesgu ussdulwgiiidespnneliifalenld (98.7%) (14)  msamvanszaunsaesves
nauuuafiiSad & (enteric bacteria) Wnntiineaulnaldize 8.lala audy (native E.coli) iiludauny

ANTBINUVDI Delson LAzAME (2003)(16) WUINMTIRENIAaaLaaI 1 ARwluszauiasnuuasI NNl
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WauuafiSud ldnaadesniiindulszana 40% Aubry-Damon (2004) (17) lemaanuxanisdnsfileain
mmﬁmmﬁmJﬁmﬁmiﬁamlu@umuﬂﬁuqﬂiﬁuqﬂﬂaﬁvlzjvlﬁﬁﬂmmﬁmﬁaaﬁuﬂqé’mfwudmumuﬂﬁw
gnIfidanIhamgInit Wells uaz James (1973)(18) ldamsaunanmsdnnildannmadauiisudan
mifeluanwnundudalndfonugnsfldivemsnausduaaduiugnan i ldTuaminausnduaadn
wu*j'lL%aLLmﬁSzJﬁLLUﬂ"LﬁmﬂﬂumumjuLLSﬂﬁé”m'm'liaamgaﬂ’hmjwﬁa v‘hlﬁg]l,vsﬁawj'mwﬂ“ﬁm
UpFuclugnidanaifinanuidoslunisdionaarafdasndngnilgoinisvesaysd wazn1inanadzad
Anesd (2534)(19) wWuTawuafSuiken ldanunasinsssumalulssinalneinnsfedesnarosiian
ﬁmmlﬂum&wﬁuaﬂué‘mf Tasanizendanilaasdw santunanailas laslasuilas ann1Inaaadi
v % v 2 v v & =S v n:l' n' :3/ a d% a cl'd%/ 1 a a
F0AAFDINUMINAaaITaulas lauaaslwiindswm ltuninatnyeslSinmaas. la la Naadaladadunns
#AIINN L TUa19d Ll wITAUARINIINNIINEN "«?]“aﬁﬂﬁl,ﬁmﬂﬁIanwagaﬁé’meﬂuLL%ddﬁﬂLﬁmmuﬁm%a
d'd.{w U d' o 6 n' U 1
naasuan iiNauniguyeduasiadanda
’Luqmﬁ"l@i”%’umﬂ%uaal,l,a:l,ua%ma%’%uwudw"ﬁiﬁmnﬂﬁsluu,ﬁmm MIC  wadl7ad. lalasialaaadin
$ =1 L v & 1 AI &/ 1 1 a a =) s =) a 1 v a 1
FIDWIWIFARINNIANTUVIAT MIC dalafg@uinaainnis lasulafaanlna1nlsad ouyiasd uaanua
mimaaaﬂ'd"l,@m@il,ﬁmuuﬂﬁmadmiﬁamu@ivmLﬁmwaﬁ%agﬂuwmwiﬂﬂmwaﬂﬂaaau@iamiﬁam
Lﬁaamﬂﬁﬁaﬁ'ﬂmamaaﬂwﬂuﬁaé’mfﬁmaﬁwa@ia%ga AINUNNINAFBINAVBIN IWITAUAdaLTa 4. lala
v [ A Qs U w ] J
lu%aamaaaﬁ]:mwummaagﬂ%”l.mmuaumu
Aa a & % A ' £ o o .. { Y
lodadwdusduaadwlungulndulding sangnilagluviaislasiaihs phospholipids vadlbiatu
6 o v = 1 6 a A a a 1 1 a
wwaa(20)  ldanusunnlunsBaiiusesmaanuaiiGeAalndly sinadeaugannudunsluuas
o & > VA = = 4 v a & A o \ A A a 2
AMURONNILTAS wasdluTsuuienalnniilmnanisfes1weies.lals dalafsdn waisa9wdd
& e o & e A v A Aa a a .
sywlwanefiveiwhassiaweiivafiumunosamaiaranfoniswwaunanasie d.lala (Ecoli
. o A o A A o A A o o
toxin) (21) uazdafinalunisdrugadwdnedans (22) GellanugeaadadnuNIMAIzad Tummaruk UATADA
(2004)(11) waannnInaaasnien MIC vasisad.lala ludasfidniswuen MIC Hd1u1nnin128 ug/iml vas
nﬂL%aﬁﬁwnWiw@aauLL&@@IﬁLﬁMWﬁLUﬂiUas"“%uvlajmmmamhu’mﬁa‘é. Talaldlagaviniawanaigas
' A a A a & o - Y \ a A = A
wdinalnfiaTuowsvassaueiiwaiiulunaduamisgniungs linnuwita  duaaiueadadued
%] v dl J >3 dl v 1 =1 Qs a a
Fianeilien MIC Ngadundsnniilinauluamsvasgniagaisudoinueladadu
lunsmdMIC daenduaadnangdn 13 viia Fudusnlfiduirwinannlumedgdad wudy 1Ted.
Iala ﬁmiaamag’hszé’ugwamnm %aaa@ﬂﬁaaﬁ'ﬂﬁmmﬁammvlwaamﬁmﬁ;aﬂ'ﬁm%aihfa P
Choi wazAmE (2002)(23) | MvmIdAnsnawlivesnduaadndaised. lala lugnanvaufonameiua
N3@ANH1289 Hoogkamp-Korstanje wazAms (2003)(10) Awugtlidnisainishamdamyinmlugihoniiu
Isassuumadutdzgnzan®ad.lala lulsswe1unauseineusasuaud lagdn MICy, 189 azlandTaan

Aaudll @.@. 1996 - 2000 HAWINNT 64 LLg/ml
7% Disc diffusion w3t lflinaseuanuhlasdszanamvasssduwaainluiesl juans luns
nanadf e IdiToufisunafildann Agar dilution test wudiWamInanasni 2 AHwafNiaanndaIny
a a 1 Q { 1 { o Q/ J
laganwzlafadn  WUINFUAHN 4, 6 waz 10 Jenlanlziady 12,12 way 10.3  mm euEGU T8
Q/ o 6 o v d%' 1 a a d' n' é’ ] n:l' g: L 1R L d%' n:l'
anusuantnunw luluntfadalafa@uninndn  wdvcuzlanaaasnwgslidiszauaasnluamenanns
o . . ' ' A ¥ o, o AL o & & o A
nasaude agar dilution test wuimInnitaIsvanzaiidn MIC luszaufines aimuisanadudayaitos

a g; tﬂl 1 nﬂq/ e 1 1 v v s v a wa
a8ou" Ell%‘]J']x‘iﬂi\‘]‘ﬂNﬂﬂ'ﬁ@]i'ﬁ]ﬂ’ﬂwvl'l"llﬂd El’]@IﬂL“EEW’Jﬂ&I’NVLNVL@]E‘Tﬂ@ﬂaﬂGﬂUNﬂﬂ'ﬁlﬂjﬂ'ﬂ%‘ﬂ’mﬂﬁu@]



nnmsnaaastaasliiwimliedugaindumnsimasiydvlalugasnnsunsniadad
loslanzlada@unldadsuninanolunaodszna (24, 25, 26) vlwidunaugianisainishesndeise
= A £ A \ S Aa v A X A P o A '
8.l lainiudiaadsnansznudaduilnaniilamaldiuizefesnnluteuiniuamibiaadinanszny
1 v Aa o a d‘f d' ' v s 33 =S a A & d' A v
daliiiamyinmlsadazaildldnaluan deunsdnmluamaalasiawzenladsfuiuengnifenls
(Drug of choice) lunsinwuazlasiulsariasfoniiaunguiannge a.lala lugns (27) Jsarsnazdos

{ ¥ ' A o { « Iy o ¥ . { A & o & o @
fnE5e9na InnsAadasa8n9a3s N D uuIN9aan UM IR ede N NANTI K AIRUNITENTIITLALAY

d? 1 1 d' L% 1 6 & o A L% U a 4 d'
husagadangundldaglurindulszduazmafenlfasduadnnauaimsluszauuazszozina
mmmuﬁqm:"ﬁaUaﬂiamaﬂﬁﬁwmmiﬁammu%aiué’@f@%’@f ANNITITIDAA LaNIFNITUNINIZAN LA

g & ia v e v
L%B@BUW@E@G LL?@]QQ&ILLQZ&JHHUQT]@'JU

LlaN&NI819 89

1. Maxwell, C. V. and Carter, S. D. 2001. Feeding in weaning pig In: Swine Nutrition. Lewis,
J. A. and Southern, L. L. (eds). 2ed London. CRC Press LIC: p. 702-704.

2. Van den Bogaard, A. E. J. M. et al. 2000. Antimicrobial resistance in pig faecal samples
from The Netherlands (five abattiors) and Sweden. Journal of Antimicrobial Chemotherapy
(45) 663-671.

3. Sengelov,G., et al. 2003.Susceptibilities of Escherichia coli and Enterococcus faecium
isolated from pigs and broiler chickens to tetracycline degradation products and distribution
of tetracyclin resistance determinants in E.coli from food animals. Veterinary Microbiology
(95):91-101.

4. Quednau, M., et al. 1998. Antibiotic resistance strains of Enterococcus isolated from
Swedish and Danish retailed chicken and pork. Journal of Applied Microbiology (84): 1163-
1170.

5. Schroeder.M.C., et al.2002 . Isolation of antimicrobial-resistance Escherichia coli from retail
meats purchased in Greater Washington, DC, International Journal of Food Microbiology
(85):197-202.

6. Dunlops, R. H., et al. 1998. Associations among antimicrobial drug treatments and
antimicrobial resistance of fecal Escherichia coli on-farms in Ontario, Canada. Preventive
Veterinary Medicine (34): 283-305.

7. Martinez, M. L, et al. 1999. Relationship between haemolysis production and resistance to
fluoroquinolones among clinical isolates of Escherichia coli. Journal of Antimicrobial
Chemotherapy (43) 277-279.

8. Mathew, A. G.,et al. 1998. Incidence of Antibiotic Resistance in Fecal Escherichia coli
Isolation from Commercial Swine Farm. Journal of American Society (76): 429-434.

9. Blake, D. P., et al. 2003. Transfer of antibiotic resistance between commensal and
pathogenic members of the Enterobacteriaceae under ileal conditions. Journal of Applied

Microbiology (95): 428-436.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hoogkamp-Korstanje, A.A.J. and Roelofs-Willemse, J. 2003. Antimicrobial resistance in
Gram-negative bacteria from Intensive Care Units and Urology Services A Nationwide
study in The Netherlands 1995-2000 International. Journal of Antimicrobial Agents (21):
547-556.

Tummaruk, P., et al. 2004. Alternative antimicrobials in the nutrition of postweaning
piglets: impacts on feed intake, growth rate, feed conversion and mortality. Proceeding 18"
of the International Pig Veterinary Society Congress. June 27-July 1, 2004. Hamburg,
Germany. P. 576.

Tantilerdcharoen, R.,et al. 2004. Alternative antimicrobials in the nutrition of postweaning
piglets: Il Impacts on histopathology and number of Escherichia coli and Bacillus spp. in
feces and small intestine. Proceeding 18" of the International Pig Veterinary Society
Congress. June 27-July 1, 2004 Hamburg, Germany. P. 598.

Qiunn, P.J., Carter, M.E., Markey, B.K., Carter, G.R. 1994. Enterobacteriaceae, Section 2:
Bacteriology. In: Clinical Veterinary Microbiology. First edition., Wolfe Publishing., Spain.
P. 209-236.

Berkhoff, H.A and Vinal, A.C. 1986. Congo red medium to distinguish between invasive
and non-invasive E. coli for poultry. Avian Diseases. (30): 117-121.

National Committee for Clinical Laboratory Standard. 2000. Performance standard of
antimicrobial susceptibility testing. Minimal Inhibitory Concentration Interpretive Standard
M100-S7. National Committee for Clinical Laboratory Standard, Villanova, Pa.

Delsol, A. A.,et al. 2003. The effect of chlortetracycline treatment and its subsequent
withdrawal on muti-resistance Salmonella enterica serovar Thyphimurium DT104 and
commensal Escherichia coli in the pig. Journal of Applied Microbiology (95): 1226-1234
Aubry-Damon, H. et al. 2004. Antimicrobial Resistance in Commensal Flora of Pig
Farmers. Emerging Infectious Disease 10(5): 873-879.

Wells, B. M. and James, O. B.1973. Transmission of infectious drug resistance from animal
to man. The Journal Of Hygiene (71): 209-215.

‘ﬁ‘ﬁﬂ‘]j LWTILA. 2534. EﬂLLiJ'LIﬂ’ﬁ?TE]EI’]LLﬂ::ﬂ’)’]ﬂJﬁﬁ&I’Wiﬂl%ﬂ’]iﬂl’]Uﬂﬂ@WﬂWaﬁ@ﬁﬂ’]UﬂﬂJﬂ’]i
fepweaded Inlafinnldanau i Fanaedew. Ansfinus IINIAUNAINNAL.,
Hancock, W. E.-R.‘and Chapple, S. D. 1999. Peptide antibiotics; Minireview. Antimicrobial
Agents and Chemotherapy (43): 1317-1323.

Amin, A. H., et al. 1969. Berberine sulfate: antimicrobial activity, bioassay and mode of
action. Canadian Journal of Microbiology (15): 1067-1076.

Zhu, B. and Ahrens, F. A. 1982. Effect of Berberine on intestinal secretion mediated by
Escherichia coli heat-stable enterotoxin in jejunum of pigs. American Journal of Veterinary
Research (43): 1594-1598.

Choi, C., et al. 2002. Antimicrobial Susceptibility of Pathogenic Escherichia coli Isolated

from Pigs in Korea. Journal Veterinary Medicine Science. 64(1): 71-73.



24,

25.

26.

27.

28.

29.

30.

a

Mateu, E. and Martin, M. 2000. Antimicrobial resistance in enteric porcine Escherichia coli
strains in Spain. The Veterinary Record (146): 703-705.

Uemura,R., Sueyochi.M.,Nagayochi.M. and Nagatomo.H.2002.Antimicrobial Susceptibilities
of Shiga Toxin- Producing Escherichia coli I1solates from Pigs with Edema disease in
Japan. Microbial.Immunol. 47(1):57-61.

Tabatabaei, R. R. et al. 2003. Isolation, Identification and Antimicrobial Resistance Patterns
of E.coli Isolated from Chicken Flocks. Iranian Journal of Pharmacology and Therapeutics
2(2): 39-41.

Prescott, F.J. 2000. Antimicrobial Therapy in Veterinary Medicine. Prescott, F.J., Baggot,
D.J. and Walker,D.R. (ed.) 3rd edition. lowa. Blackwell Scientific Publications. P.177.
Sack, R. B. and Froehlich, J. L. Berberine inhibits intestinal secretory response of Vibrio
cholerae and Escherichia coli enterotoxins. Infection and Immunity. 35(2): 471-475.
Cosgrove, R. F. and Baines, S. 1978. In vitro activity of chlorhydroxyquinoline against
mycoplasma species. Antimicrobial Agents Chemotherapy. 13(3): 540-541.

Birdsall, T.C. and Kelly, G.S. 1997. Berberine: therapeutic potential of an alkaloid found in

several medicinal plants. Alternative Medical Review. 2: 94-103.

a

naanIINdsznie@

Tassn3985039 la 3w L‘iunuaﬁumgumnnuaqm%gﬂma n3I8 Runua UCRAD

2

& o o o & A & A wa o
LLW%Uﬂﬂﬁ@]iﬂitﬁl’]ﬂ W.F. 2548 E?%UT@%QUW?:QmLﬂuBH’Nﬂ\‘]aﬂ (343 Iaﬂ’]ﬁ% uaﬂ’ﬂ’]ﬂuﬂd’l"ﬂﬂ

UDVDLAME AW.TY.BIAMN FUUANITY  wAW.DENA armfel uaz waw.d@wns sudnien

ATswddnluiesdjdinig - anananiifaamedaiunnemaas  IwaInIniunInendy 7

ﬁ?ﬂLﬁaaluﬂ’ﬁLﬁUéf’)aﬂ’N LLa:mn%me:ﬁ*’ﬁaga



Ewmic 50

M mic 90

WHWDATN 1 usaId1 MIC daladsfuzauzad.lals ﬁLLUﬂVL@TmﬂqniﬁvLﬁ%‘uIﬂﬁaau

Tugond 4, 6, uaz 10

20 o

o | O wmic 50
=

W mic 90

(1@ [(OT12@ [ITT2@o
M=k

‘\‘:I ' ' a J/ a d‘ v til as a
RAWANN 2 UReIA1 MIC maa’m’maamaomaa.zﬂfa ‘YlLLUﬂVL@]"ﬂWﬂE‘!ﬂiﬂvL@]T]JE["Iﬂ’Ju?Jﬂ

Tuglonsi 4.6, uaz 10

150
100 'J
O [ mic 50
=
B miC 90
50
O —

danviii 4 &anvii 6 #lanviii 10
ddanif

a ] ' & o=l & A P Y AV vor
LLN%QN‘V] 3 UR@IA1 MIC @aLU@iLﬂaisuTaﬂLﬁaa.ZWYN ﬂLLUﬂVL@ﬁ]qﬂﬁjﬂiﬂvlﬂiﬂ

WwasiwasIulusglenwa 4, 6, uaz 10



	ปกนอก
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	บทนำ
	วัสดุและวิธีการ
	เชื้ออี.โคไล
	ยาปฏิชีวนะ
	วิธี Disc diffusion method
	การทดสอบความไวต่อยาต้านจุลชีพ (Antimicrobial susceptibility testing)

	ผลการทดลอง
	วิจารณ์
	เอกสารอ้างอิง
	กิตติกรรมประกาศ

