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Abstract

Pornchalit Assavacheep1*  Anongnart Somchit2  Apisida Srikrauedong1  Nipaporn Paiboonkijkul1

ANTIBIOTIC SUSCEPTIBILITY OF PIGS TO E. COLI F4+

The prevalence and antibiotic sensitivity of E. coli., and haemolytic E. coli. F4+ and haemolytic E. coli. F4-

(E/F4+, E/F4-, HE/F4+ and HE/F4-) was investigated in five hundred and thirty, randomly collected, rectal swabs

from pig herds in five areas of Thailand, between the dates June 2000 and January 2001. The prevalence of E/F4+,

in each area was statistically significantly different with a range of 21.8-42.5% (30.4±8.8%). The greatest

prevalence was found in the Northern area of Thailand, following by the Central, Western, Eastern, and North-

eastern areas, respectively. The prevalence of E. coli. and haemolytic E. coli. F4+ and F4- was significantly

different from each other, which was not the case for haemolytic E. coli. F4+ and F4-. The antibiotic susceptibility

patterns of E/F4+ from each area were similar, being sensitive to Apramycin, Colistin, Gentamicin and Norfloxacin,

intermediately sensitive to Ceftiofur, Enrofloxacin, and Cephalexin but resistant to Chloramphenicol, Kanamycin,

Furazolidone, Sulfamethoxazole & trimethoprim and Neomycin. When a comparison was made between E. coli.

F4+ and F4-, the antibiotic sensitivity patterns were similar. In addition, HE/F4+ strains were sensitive to

Apramycin, Cephalexin, Colistin, Gentamicin, Neomycin and Norfloxacin while HE/F4- strains were sensitive

to Cephalexin, Colistin and Gentamicin. However, some herds were found to be different from the majority, due

to different antibiotic usage in each herd.
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°“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ E. coli F4
+
 µàÕ¬“µâ“π®ÿ≈™’æ„π ÿ°√

∑”°“√ ”√«®§«“¡™ÿ°·≈–∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ E. coli ·≈– hemolytic E. coli  “¬æ—π∏ÿå F4
+
 ·≈– F4

-
 µàÕ¬“µâ“π

®ÿ≈™’æ‚¥¬ ÿà¡‡°Á∫®“°Õÿ®®“√–ΩŸß ÿ°√„π¿Ÿ¡‘¿“§µà“ßÊ ∑—Ë«ª√–‡∑» ®”π«π 530 µ—«Õ¬à“ß µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ

¡°√“§¡ 2544 æ∫«à“ΩŸß ÿ°√®“°¿Ÿ¡‘¿“§µà“ßÊ ¡’§«“¡™ÿ°¢Õß E. coli F4
+
 (E/F4

+
) ·µ°µà“ß°—π§◊Õ Õ¬Ÿà√–À«à“ß 21.79-42.48%

(‡©≈’Ë¬ 30.39±8.82%) ‚¥¬∑’Ë‡√’¬ß≈”¥—∫®“°¡“°‰ªÀ“πâÕ¬‰¥â·°à ¿“§‡Àπ◊Õ ¿“§°≈“ß ¿“§µ–«—πµ° ¿“§µ–«—πÕÕ° ·≈–¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ E. coli  “¬æ—π∏ÿå F4
-

(E/F4
-
), hemolytic E. coli  “¬æ—π∏ÿå F4

+
 (HE/F4

+
) ·≈– F4

-
 (HE/F4

-
) ¬°‡«âπº≈√–À«à“ß HE/F4

+
 ·≈– F4

-
 º≈°“√µ√«®§«“¡

‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ∑—Èß 4 ™π‘¥®“°ΩŸß ÿ°√µà“ßÊ „π·µà≈–¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‡™◊ÈÕ E/F4
+
 ®–‰« ŸßµàÕ¬“ (‡√’¬ß≈”¥—∫®“°¡“°‰ªÀ“πâÕ¬) ‰¥â·°à colistin, gentamicin, norfloxacin, apramycin ‡™◊ÈÕ

‰«ª“π°≈“ßµàÕ¬“ ceftiofur, enrofloxacin ·≈– cephalexin ‡™◊ÈÕ¥◊ÈÕµàÕ¬“ chloramphenicol, kanamycin, furazolidone,

sulfamethoxazole & trimethoprim ·≈– neomycin µ“¡≈”¥—∫ ·≈–„Àâº≈„°≈â‡§’¬ß°—∫º≈§«“¡‰«¬“¢Õß E/F4
-
  à«π HE/F4

+

¡’§«“¡‰« ŸßµàÕ apramycin, cephalexin, colistin, gentamicin, neomycin ·≈– norfloxacin „π¢≥–∑’Ë HE/F4
-
 ®–‰«µàÕ¬“

cephalexin, colistin ·≈– gentamicin ·µà‚¥¬∑—Ë«‰ª·≈â«„π·µà≈–ø“√å¡Õ“®¡’√Ÿª·∫∫§«“¡‰«¢Õß¬“µàÕ‡™◊ÈÕ E. coli ·µ°µà“ß

®“°ø“√å¡Õ◊ËπÊ ‰¥â ‡π◊ËÕß®“°§«“¡·µ°µà“ß°—π¢Õß°“√„™â¬“µâ“π®ÿ≈™’æ„π·µà≈–ø“√å¡

§” ”§—≠ :  ‡™◊ÈÕ E. coli °“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ  ÿ°√

slide agglutination ‚¥¬„™â·Õπµ‘´’√—¡¢Õß°√–µà“¬ (Osek and

Svennerholm, 1991)

®“°√“¬ß“π∑’Ëºà“π¡“‡°’Ë¬«°—∫§«“¡™ÿ°¢Õß fimbrial

antigens ™π‘¥µà“ßÊ ¢Õß‡™◊ÈÕ E. coli. ∑’Ë·¬°‰¥â®“° ÿ°√ ∑’Ë‡ªìπ

‚√§ æ∫«à“¡’§«“¡™ÿ°¢Õß F4 antigen ¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ

F5, F6 ·≈– F41‚¥¬ “¡“√∂µ√«®æ∫ F4 antigen ®“°‡™◊ÈÕ

E. coli. ∑—Èß haemolytic ·≈– nonhaemolytic isolates ́ ÷Ëßæ∫„π

 ÿ°√∑âÕß‡ ’¬‡ªìπ à«π„À≠à ·≈– “¡“√∂µ√«®·¬° F4 „π ÿ°√

ª°µ‘‰¥â ·µàæ∫‡æ’¬ß®”π«ππâÕ¬ (Vrbanac et al., 1991; Ojeniyi

et al., 1994; Osek, 1999) πÕ°®“°π’È¡’√“¬ß“π√–∫ÿ«à“

E. coli.  “¬æ—π∏ÿå F4 ‡ªìπ “‡Àµÿ∑”„Àâ‡°‘¥∑âÕß‡ ’¬„π ÿ°√

·√°‡°‘¥®π∂÷ßÀ≈—ßÀ¬à“π¡‰¥â „π¢≥–∑’Ë E. coli.  “¬æ—π∏ÿåÕ◊Ëπ

‡™àπ F18 ®–°àÕ„Àâ‡°‘¥∑âÕß‡ ’¬‡©æ“–À≈—ßÀ¬à“π¡‡∑à“π—Èπ

(Svendsen et al., 1974)  ”À√—∫ª√–‡∑»‰∑¬π—Èπ §—¡¿’√å·≈–

§≥– (1987) ‰¥â√“¬ß“π«à“§«“¡™ÿ°¢Õß‡™◊ÈÕ E.coli F4 ∑’Ë‰¥â

®“°°“√∑¥ Õ∫´’‚√‰∑ªá¥â«¬ «‘∏’ agglutination „π≈Ÿ° ÿ°√¥Ÿ¥

π¡·≈– ÿ°√Õπÿ∫“≈‡∑à“°—∫ 44.12 ·≈– 70% µ“¡≈”¥—∫ ∑—Èßπ’È

seroprevalence ¢Õß F4 positive ®“° ETEC ®–¢÷ÈπÕ¬Ÿà°—∫

∫∑π”

Enterotoxigenic E. coli. (ETEC) ‡ªìπ “‡Àµÿ¢Õß‚√§

∑’Ë ”§—≠„π ÿ°√ ∑”„Àâ‡°‘¥Õ“°“√∑âÕß‡ ’¬„π ÿ°√¥Ÿ¥π¡·≈–

Õπÿ∫“≈ ∑’Ë‡√’¬°«à“ neonatal diarrhea ·≈– postweaning diar-

rhea (Fairbrother, 1992; Choi and Chae, 1999; Osek, 1999)

ETEC  “¡“√∂ √â“ß virulent factors ‡™àπ fimbrial adhesins

‰¥âÕ¬à“ßπâÕ¬Àπ÷Ëß™π‘¥À√◊Õ¡“°°«à“ (Suarez et al., 1987)

Fimbrial adhesins ™à«¬„π°“√‡°“–¢Õß‡™◊ÈÕ°—∫ receptors

‡©æ“–∑’Ë‡¬◊ËÕ∫ÿº‘«¢Õßºπ—ß≈”‰ â‡≈Á° Fimbrial adhesins ¢Õß‡™◊ÈÕ

E. coli. „π ÿ°√¡’À≈“¬™π‘¥ ∑’Ë ”§—≠§◊Õ F4 (K88), F5 (K99),

F6 (987P) ·≈– F41 (Fairbrother, 1992) °“√µ√«® fimbrial

adhesins ¡’À≈“¬«‘∏’ ‡™àπ PCR (Picken et al., 1983; Franklin

et al., 1996), rapid slide agglutination, immunofluorescence

(Fairbrother, 1992) À√◊Õ ELISA (Osek and Svennerholm,

1991) ‡ªìπµâπ «‘∏’°“√µ√«®«‘π‘®©—¬∑“ß ’́√—¡«‘∑¬“∂Ÿ°π”¡“„™â

‡ªìπ«‘∏’°“√ ¡“µ√∞“π√à«¡°—∫ immunoelectrophoresis ‡æ◊ËÕ

·¬°≈—°…≥–¢Õß fimbriae ·µà≈–™π‘¥ (Fairbrother, 1992)

«‘∏’µ√«®«‘π‘®©—¬∑“ß ’́√—¡«‘∑¬“∑’Ë„™â°—π∑—Ë«‰ª§◊Õ °“√∑” rapid
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§«“¡Àπ“·πàπ¢Õß  ÿ°√„πΩŸß (Van den Broeck et al., 1999)

·µà‚¥¬∑—Ë«‰ª·≈â«§«“¡™ÿ°¢Õß fimbrial antigens ·≈– virulent

factors Õ◊ËπÊ Õ“®·µ°µà“ß°—π‰ª ·≈–¡—°æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß

¢Õß§«“¡™ÿ°„π°“√ ”√«®‡™◊ÈÕ ‚¥¬‡©æ“–‡¡◊ËÕ™à«ß‡«≈“∑’Ë»÷°…“

‡ª≈’Ë¬π‰ª (Soderlind et al., 1988) ·≈–¢÷ÈπÕ¬Ÿà°—∫À≈“¬Ê

ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß„π·µà≈–ø“√å¡ (Svensmark et al., 1989;

Van den Broeck et al., 1999) √«¡∑—Èßº≈°“√∑¥ Õ∫§«“¡

‰«¢Õß¬“ ‡™àπ √“¬ß“πº≈°“√∑¥ Õ∫§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æ

µàÕ‡™◊ÈÕ haemolytic E. coli. ·≈– E. coli. „π™à«ßªï §.». 1991-

1997  À√—∞Õ‡¡√‘°“ æ∫«à“¬“∑’Ë„Àâº≈µÕ∫ πÕß‰« Ÿßµ—Èß·µà

√âÕ¬≈– 50 ¢÷Èπ‰ª ‰¥â·°à ampicillin, apramycin, ceftiofur,

gentamicin, neomycin ·≈– sulfamethoxazole & trimethoprim

(Daniels et al., 1998) æ‘™—¬·≈–§≥– (1999) »÷°…“º≈¢Õß

§«“¡‰«µàÕ¬“„πª√–‡∑»‰∑¬ æ∫«à“¬“∑’Ë„Àâº≈§«“¡‰« Ÿß¢Õß

‡™◊ÈÕ haemolytic E. coli. §◊Õ colistin ¬“∑’Ë¥◊ÈÕµàÕ‡™◊ÈÕ haemolytic

E. coli. ‰¥â·°à penicillin G, streptomycin, tetracycline ·≈–

sulfamethoxazole&trimethoprim ¬“∑’Ë¡’·π«‚πâ¡¥◊ÈÕ¡“°¢÷Èπ„π

Õπ“§µ ‰¥â·°à norfloxacin ·≈– gentamicin °“√»÷°…“∂÷ß§«“¡

™ÿ°¢Õß‡™◊ÈÕ E. coli. ·≈– haemolytic E. coli. ∑—Èß “¬æ—π∏ÿå F4+

·≈– F4- (E/F4+, E/F4-, HE/F4+ ·≈– HE/F4-) ·≈–º≈

∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ ®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß„π

°“√π”‰ª„™â„π°“√ªØ‘∫—µ‘¿“§ π“¡ ‡π◊ËÕß®“°¡’ à«π™à«¬„π

°“√§«∫§ÿ¡ªÑÕß°—π µ≈Õ¥®π√—°…“‚√§µ‘¥‡™◊ÈÕ E. coli. „π ÿ°√

‰¥â ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡™ÿ°

¢Õß‡™◊ÈÕ E/F4+ „π≈Ÿ° ÿ°√·≈–∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π

®ÿ≈™’æ¢Õß‡™◊ÈÕ‡ª√’¬∫‡∑’¬∫°—∫ E/F4-, HE/F4+ ·≈– HE/F4-

«— ¥ÿ·≈–«‘∏’°“√

1. °“√‡°Á∫µ—«Õ¬à“ß

 ÿà¡‡°Á∫µ—«Õ¬à“ßÕÿ®®“√–≈Ÿ° ÿ°√¥Ÿ¥π¡·≈–Õπÿ∫“≈ ∑’Ë

· ¥ßÕ“°“√∑âÕß‡ ’¬¥â«¬«‘∏’°“√ rectal swabs ®“°ø“√å¡ ÿ°√

„π‡¢µ ¿“§‡Àπ◊Õ ¿“§°≈“ß ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§

µ–«—πÕÕ° ·≈–¿“§µ–«—πµ° µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß

‡¥◊Õπ¡°√“§¡ 2544 √«¡∑—Èß ‘Èπ 530 µ—«Õ¬à“ß‚¥¬‡°Á∫

Õÿ®®“√–®”π«π 10-20 µ—«Õ¬à“ßµàÕø“√å¡ ®”π«π 5-10

ø“√å¡µàÕ®—ßÀ«—¥·≈– 2-4 ®—ßÀ«—¥µàÕ¿“§

2. °“√‡µ√’¬¡ rabbit antiserum µàÕ‡™◊ÈÕ E. coli. F4

‡µ√’¬¡®“°«‘∏’°“√ immunizing procedure ¢Õß de Graaf

and Roorda (1982) ‚¥¬„™â‡™◊ÈÕ known E. coli. F4 strains,

known positive E. coli. F4 antiserum (ID-DLO, Lelystad,

The Netherlands)

3. °“√µ√«®·¬°æ‘ Ÿ®πå‡™◊ÈÕ·≈–µ√«® F4 antigen

π”µ—«Õ¬à“ßÕÿ®®“√–¡“‡æ“–·¬°·≈–æ‘ Ÿ®πå‡™◊ÈÕ E. coli.

·≈– haemolytic E. coli. ‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ blood agar,

MacConkey agar, eosin-methylene blue agar (EMB) ∑”

°“√‡æ“–·¬°‡™◊ÈÕ·≈–æ‘ Ÿ®πå‡™◊ÈÕ¥â«¬«‘∏’°“√∑“ß™’«‡§¡’ ·≈– ÿà¡

‡≈◊Õ°‚§‚≈π’¢Õß purified E. coli. ·≈–/À√◊Õ haemolytic

E. coli. ∑’Ë·¬°‰¥â®”π«π 2-3 ‚§‚≈π’µàÕ‡™◊ÈÕ„π·µà≈–µ—«Õ¬à“ß

¡“µ°µ–µÕπ°—∫ rabbit antiserum µàÕ F4 antigen ¥â«¬«‘∏’

rapid slide agglutination (Osek and Svennerholm, 1991;

Vrbanac et al., 1991) µ—«Õ¬à“ß ‚§‚≈π’∑’Ë¡’ F4 antigen ®–

µ°µ–°Õπ°—∫ antiserum

4. °“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

π”µ—«Õ¬à“ß‚§‚≈π’¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈–

HE/F4- ∑’Ë‡æ“–·¬°‰¥â ¡“∑¥ Õ∫§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ

‡™◊ÈÕ¥â«¬«‘∏’ agar disc diffusion sensitivity test ‚¥¬„™â«‘∏’¢Õß

Kirby-Bauer disc diffusion technique (Bauer et al., 1966)

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Muller-Hinton agar (MHA) ¬“µâ“π®ÿ≈™’æ

∑’Ë„™â∑¥ Õ∫ ‰¥â·°à apramycin, ceftiofur, cephalexin,

colistin, chloramphenicol, enrofloxacin, furazolidone,

gentamicin, kanamycin, neomycin, norfloxacin ·≈–

sulfamethoxazole & trimethoprim Õà“πº≈‡ªìπ§à“‡ âπºà“π

»Ÿπ¬å°≈“ß¢Õß inhibition zone ‡∑’¬∫°—∫§à“¡“µ√∞“π∑’ËºŸâº≈‘µ

°”Àπ¥‰«â∫—π∑÷°º≈

5. °“√√«∫√«¡ ‡ª√’¬∫‡∑’¬∫·≈– √ÿªº≈

∑”°“√√«∫√«¡·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘

√–À«à“ß§«“¡™ÿ°¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4-

„π√–¥—∫ª√–‡∑»·≈–¿“§ √«¡∑—Èß‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

º≈°“√∑¥ Õ∫§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ¥â«¬«‘∏’

ANOVA ·≈– √ÿªº≈

º≈

æ∫«à“ΩŸß ÿ°√®“°¿Ÿ¡‘¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬ ¡’

§«“¡™ÿ°¢Õß E/F4+ ‡©≈’Ë¬ 30.39±8.82% (21.79-42.48%)

‚¥¬∑’Ë‡√’¬ß≈”¥—∫®“°¡“°‰ªÀ“πâÕ¬ ‰¥â·°à ¿“§‡Àπ◊Õ (®—ßÀ«—¥

‡™’¬ß„À¡à·≈–µ“°) ¿“§°≈“ß (®—ßÀ«—¥ √–∫ÿ√’ π§√π“¬°  ‘ßÀå∫ÿ√’

·≈– ÿæ√√≥∫ÿ√’) ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (®—ßÀ«—¥π§√√“™ ’¡“

∫ÿ√’√—¡¬å·≈–¢Õπ·°àπ) ¿“§µ–«—πÕÕ° (®—ßÀ«—¥™≈∫ÿ√’·≈–

©–‡™‘ß‡∑√“) ·≈–¿“§µ–«—πµ° (®—ßÀ«—¥π§√ª∞¡ √“™∫ÿ√’ ·≈–

‡æ™√∫ÿ√’) „π¢≥–∑’Ë§«“¡™ÿ°¢Õß‡™◊ÈÕ E/F4-, HE/F4+ ·≈– HE/
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F4- ‡∑à“°—∫ 60.50, 3.22 ·≈– 5.90% µ“¡≈”¥—∫ ‚¥¬∑’Ë‰¡àæ∫

HE „πµ—«Õ¬à“ß®“°¿“§µ–«—πµ°

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ß§«“¡

™ÿ°¢Õß·µà≈–‡™◊ÈÕæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

§«“¡™ÿ°√–À«à“ß‡™◊ÈÕ∑—Èß 4 ™π‘¥ (p < 0.001) ¬°‡«âπ ‰¡àæ∫

§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß§«“¡™ÿ°¢Õß‡™◊ÈÕ HE/F4+

·≈– HE/F4- (µ“√“ß∑’Ë 1)

®“°º≈°“√µ√«®§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ E/F4+

®“°Õÿ®®“√– ÿ°√¥Ÿ¥π¡·≈–Õπÿ∫“≈„π·µà≈–¿Ÿ¡‘¿“§¢Õß

ª√–‡∑»‰∑¬ æ∫«à“¬“∑’Ë„Àâº≈§«“¡‰« Ÿß®“°¡“°‰ªÀ“πâÕ¬

‰¥â·°à colistin, gentamicin, norfloxacin, apramycin ¬“∑’Ë„Àâ

º≈ª“π°≈“ß‡√’¬ß®“°¡“°‰ªÀ“πâÕ¬‰¥â·°à ceftiofur, enrofloxacin

·≈– cephalexin ¬“∑’Ë„Àâº≈¥◊ÈÕµàÕ‡™◊ÈÕπ’È‡√’¬ß≈”¥—∫®“°¡“°

‰ªÀ“πâÕ¬ ‰¥â·°à chloramphenicol, kanamycin, furazolidone,

sulfamethoxazole& trimethoprim

„π¢≥–∑’Ëº≈°“√µ√«®§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ

E/F4- æ∫«à“¬“∑’Ë„Àâº≈§«“¡‰« Ÿß‰¥â·°à colistin, gentamicin

·≈– apramycin ¬“∑’Ë„Àâº≈ª“π°≈“ß‰¥â·°à ceftiofur ·≈–

cephalexin ¬“∑’Ë„Àâº≈¥◊ÈÕµàÕ‡™◊ÈÕ‰¥â·°à sulfamethoxazole &

trimethoprim, chloramphenicol, kanamycin, furazolidone,

neomycin, enrofloxacin ·≈– norfloxacin (µ“√“ß∑’Ë 2)

º≈°“√µ√«®§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ HE/F4+

æ∫«à“¬“∑’Ë„Àâº≈§«“¡‰« Ÿß‰¥â·°à colistin, gentamicin,

apramycin, norfloxacin, cephalexin ·≈– neomycin ¬“∑’Ë„Àâ

º≈ª“π°≈“ß ‰¥â·°à ceftiofur, enrofloxacin ·≈– furazolidone

¬“∑’Ë„Àâº≈¥◊ÈÕµàÕ‡™◊ÈÕπ’È ‰¥â·°à chloramphenicol, sulfa-

methoxazole& trimethoprim ·≈– kanamycin

º≈°“√µ√«®§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ HE/F4-

æ∫«à“¬“∑’Ë„Àâº≈§«“¡‰« Ÿß‰¥â·°à colistin, gentamicin, ceftiofur

·≈– cephalexin ¬“∑’Ë„Àâº≈ª“π°≈“ß‰¥â·°à neomycin ·≈–

furazolidone ¬“∑’Ë„Àâº≈¥◊ÈÕµàÕ‡™◊ÈÕπ’È ‰¥â·°à kanamycin,

sulfamethoxazole & trimethoprim, chloramphenicol,

furazolidone, apramycin, enrofloxacin, norfloxacin ·≈–

neomycin  (µ“√“ß∑’Ë 2) ‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

∑“ß ∂‘µ‘ √–À«à“ßº≈§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ E/F4+,

E/F4-, HE/F4+ ·≈– HE/F4- æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 2) ‡™◊ÈÕ∑—Èß 4 ™π‘¥¡’ ·π«‚πâ¡¢Õß

º≈§«“¡‰« ŸßµàÕ¬“ apramycin, colistin ·≈– gentamicin

‡À¡◊Õπ°—π ·µà¬—ß¡’¬“™π‘¥Õ◊Ëπ∑’Ë„Àâº≈‰« Ÿß∂÷ß·¡â«à“®–æ∫„π

∫“ß‡™◊ÈÕ‡∑à“π—Èπ ‡™àπ ceftiofur, cephalexin, neomycin ·≈–

norfloxacin

‡¡◊ËÕæ‘®“√≥“„π·µà≈–¿“§æ∫«à“‡™◊ÈÕ∑—Èß 4 ™π‘¥¡’

·π«‚πâ¡‰«µàÕ¬“ apramycin, colistin ·≈– gentamicin

‡À¡◊Õπ°—π∑ÿ°¿“§ ·µà¬—ß¡’¬“™π‘¥Õ◊ËπÊ ∑’Ë„Àâº≈§«“¡‰«∑’Ë·µ°

µà“ß°—π‰ªµ“¡¿Ÿ¡‘¿“§ ‡™àπ ¿“§‡Àπ◊Õ®–¡’¬“∑’Ë„Àâº≈§«“¡‰«

 Ÿß¢Õß‡™◊ÈÕ E/F4+ ‰¥â·°à sulfamethoxazole & trimethoprim

¿“§°≈“ß ‰¥â·°à norfloxacin ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‰¥â·°à

cephalexin ¿“§µ–«—πÕÕ°‰¥â·°à cephalexin, kanamycin ·≈–

norfloxacin ¿“§µ–«—πµ°‰¥â·°à ceftiofur ·µà‡¡◊ËÕæ‘®“√≥“

√Ÿª·∫∫°“√¥◊ÈÕ ¬“æ∫«à“ à«π„À≠à‡™◊ÈÕ E/F4+ ¡’·π«‚πâ¡¥◊ÈÕµàÕ

chloramphenicol, furazolidone, kanamycin, neomycin ·≈–

sulfamethoxazole & trimethoprim ∑ÿ°¿“§ (µ“√“ß∑’Ë 3.1-3.5)

µ“√“ß∑’Ë 1 §«“¡™ÿ°¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- „π·µà≈–¿Ÿ¡‘¿“§µà“ßÊ ¢Õßª√–‡∑»‰∑¬

                                                                                   §«“¡™ÿ° (%)                                ®”π«πµ—«Õ¬à“ß

                                                            E/F4
+
           E/F4

-
           HE/F4

+
          HE/F4

-                 
∑—ÈßÀ¡¥

¿“§‡Àπ◊Õ 42.48 48.67 3.54 5.31 113

¿“§°≈“ß 36.84 46.41 7.66 9.09 209

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 21.79 66.67 1.28 10.26 78

¿“§µ–«—πÕÕ° 25.30 66.27 3.61 4.82 83

¿“§µ–«—πµ° 25.53 74.47 0 0 47

§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π 30.39±8.82a 60.50±12.30b 3.22±2.92c 5.90±4.05c 530

a,b ·≈– c = „π°√≥’„™âµ—«Õ—°…√µà“ß°—π· ¥ß«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈§«“¡‰«·≈â«®–æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p < 0.001)

æ◊Èπ∑’Ë
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µ“√“ß∑’Ë 2 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- ®“°ΩŸß ÿ°√„π

ª√–‡∑»‰∑¬ µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544

                    ‡™◊ÈÕ E/F4
+

E/F4
-

HE/F4
+

HE/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 52.98 8.92 38.10 55.12 8.83 36.04 75 - 25 38.24 - 61.76

Ceftiofur 26.93 6.67 7.41 26.81 63.04 10.15 35.29 64.71 - 61.54 38.46 -

Cephalexin 43.80 46.72 9.49 36.82 51.36 11.82 47.62 42.86 9.52 60.61 21.21 18.18

Chloramphenicol 13.45 8.40 78.15 12.5 7.69 79.81 21.05 10.53 68.42 19.35 12.90 67.74

Colistin 83.63 5.26 11.11 89.45 7.81 2.73 91.67 - 8.33 94.12 5.88 -

Enrofloxacin 13.08 50 36.92 12.60 30.08 57.32 21.05 43.37 31.58 18.18 27.27 54.55

Furazolidone 19.72 21.13 59.15 17.07 23.17 59.76 28.57 42.86 28.57 29.03 35.48 35.48

Gentamicin 67.31 10.26 22.44 66.08 9.79 24.13 86.36 9.09 4.55 86.11 2.78 11.11

Kanamycin 24.71 12.94 62.35 17.04 8.89 74.07 29.41 17.65 52.94 21.43 3.57 75

Neomycin 25.60 26.19 48.21 25.80 14.84 59.36 45.83 33.33 20.83 27.27 36.36 36.36

Norfloxacin 54.90 10.46 34.64 42.49 6.59 50.92 57.14 19.05 23.81 29.73 24.32 45.95

Sulfamethoxazole & 39.29 1.79 58.93 10.84 2.41 86.75 33.33 - 66.67 25 - 75

trimethoprim

S: sensitive, I: intermediate, R: resistant

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈§«“¡‰«¢Õß¬“·µà≈–™π‘¥µàÕ‡™◊ÈÕ∑—Èß 4 ™π‘¥ æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05)

µ“√“ß∑’Ë 3.1 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- „π¿“§‡Àπ◊Õ

µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544

                    ‡™◊ÈÕ E/F4
+

E/F4
-

HE/F4
+

HE/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 62.22 2.22 35.56 63.64 10.91 25.45 75 - 25 16.67 - 83.33

Ceftiofur 20 80 - 30.56 66.67 2.78 100 - - 83.33 16.67 -

Cephalexin 40 57.78 2.22 25.45 61.82 12.73 75 25 - 33.33 50 16.67

Chloramphenicol 3.45 - 96.55 18.37 6.12 75.51 - 50 50 - 33.33 66.67

Colistin 50 18.75 31.25 65.45 25.45 9.09 50 - 50 83.33 16.67 -

Enrofloxacin - 65.52 34.48 10.20 26.53 63.67 - 100 - 16.67 16.67 66.67

Furazolidone 17.78 35.56 46.67 12.73 18.18 69.09 25 75 - - 50 50

Gentamicin 82.76 10.34 6.90 69.39 18.37 12.24 100 - - 100 - -

Kanamycin 10 10 80 5.56 11.11 83.33 - 50 50 16.67 - 83.33

Neomycin 24.44 20 55.56 25.45 10.91 63.64 50 25 25 - 50 50

Norfloxacin 48.89 15.56 35.56 32.73 9.09 58.18 25 75 - - 50 50

Sulfamethoxazole & 54.29 - 45.71 26.32 - 73.68 - - 100 - - -

trimethoprim
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µ“√“ß∑’Ë 3.2 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- „π¿“§°≈“ßµ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π

2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544

µ“√“ß∑’Ë 3.3 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- „π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544

                    ‡™◊ÈÕ E/F4
+

E/F4
-

HE/F4
+

HE/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 48.05 10.39 41.56 65.98 4.12 29.90 81.25 - 18.75 57.89 - 42.11

Ceftiofur 27.27 68.18 4.55 25 67.11 7.89 26.67 73.33 - 52.63 47.37 -

Cephalexin 47.69 43.08 9.23 43.04 50.63 6.33 40 53.33 6.67 84.21 10.53 5.26

Chloramphenicol 18.18 9.09 72.73 11.39 5.06 83.54 26.67 - 73.33 26.32 10.53 63.16

Colistin 97.40 - 2.60 96.91 3.09 - 100 - - 100 - -

Enrofloxacin 17.39 56.52 26.09 15.48 40.48 44.05 20 46.67 33.33 21.05 31.58 47.37

Furazolidone 20.29 14.49 65.22 16.67 27.38 55.95 33.33 40 26.67 47.37 36.84 15.79

Gentamicin 59.74 10.39 29.87 76.29 5.15 18.56 93.75 6.25 - 94.74 - 5.26

Kanamycin 27.27 13.64 59.09 21.52 8.86 69.62 33.33 13.33 53.33 15.79 5.26 78.95

Neomycin 29.87 18.18 51.95 28.87 8.25 62.89 50 31.25 18.75 26.32 42.11 31.58

Norfloxacin 63.38 7.04 29.58 50.55 6.59 42.86 66.67 6.67 26.67 31.58 26.32 42.11

Sulfamethoxazole & - - - - - 100 - - - - - -

trimethoprim

                    ‡™◊ÈÕ E/F4
+

E/F4
-

HE/F4
+

HE/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 47.06 11.76 41.18 34.04 8.51 57.45 - - 100 - - 100

Ceftiofur - - 100 - - - - - - - - -

Cephalexin 42.86 42.86 14.29 35.71 53.57 10.71 100 - - 50 25 25

Chloramphenicol 12.50 - 87.50 - 3.57 96.43 - - 100 - - 100

Colistin 100 - - 96 4 - 100 - - 100 - -

Enrofloxacin 10 - 90 5.26 18.42 76.32 - - 100 - - 100

Furazolidone - 30 70 10.53 13.16 76.32 - - 100 - - 100

Gentamicin 70.5 11.76 17.65 48 10 42 - - 100 57.14 - 42.86

Kanamycin - 33.33 66.67 - - 100 - - - - - -

Neomycin 29.41 29.41 41.18 17.02 14.89 68.09 - - 100 33.33 16.67 50

Norfloxacin 33.33 20 46.67 40.38 9.62 50 - - 100 25 12.5 62.5

Sulfamethoxazole & - 33.33 66.67 - - 100 - - - - - -

trimethoprim
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                     ‡™◊ÈÕ E/F4
+

E/F4
-

HE/F4
+

HE/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 64.71 11.76 23.53 42.86 22.45 34.69 66.67 - 33.33 50 - 50

Ceftiofur - - - 24 48 28 - - - 100 - -

Cephalexin 42.86 21.43 35.71 45.83 31.25 22.92 - - 100 - 25 75

Chloramphenicol - 10 90 19.05 11.90 69.05 - 100 - 50 - 50

Colistin 94.12 - 5.88 94.74 - 5.26 100 - - 50 50 -

Enrofloxacin 14.29 42.86 42.86 12.50 31.25 56.25 100 - - 25 50 25

Furazolidone 40 10 50 28.57 35.71 35.71 - - 100 - 50 50

Gentamicin 71.43 14.29 14.29 63.64 12.73 23.64 66.67 33.33 - 75 25 -

Kanamycin 50 - 50 25 6.25 68.75 - - - 66.67 - 33.33

Neomycin 17.65 64.71 17.65 24.49 24.49 51.02 33.33 66.67 - 100 - -

Norfloxacin 64.29 - 35.71 39.58 2.08 58.33 100 - - 75 - 25

Sulfamethoxazole & 14.29 - 85.71 6.12 4.08 89.80 100 - - 25 - 75

trimethoprim

µ“√“ß∑’Ë 3.5 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4- „π¿“§µ–«—πµ° µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ

¡°√“§¡ 2544

µ“√“ß∑’Ë 3.4 º≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ E/F4+, E/F4-, HE/F4+ ·≈– HE/F4- „π¿“§µ–«—πÕÕ°

µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544

                     ‡™◊ÈÕ E/F4
+

E/F4
-

™◊ËÕ¬“ S(%) I(%) R(%) S(%) I(%) R(%)

Apramycin 41.67 16.67 41.67 57.14 - 42.86

Ceftiofur 50 50 - 100 - -

Cephalexin 33.33 66.67 - 10 90 -

Chloramphenicol 33.33 50 16.67 - 30 70

Colistin 91.67 - 8.33 94.29 2.86 2.86

Enrofloxacin 25 12.5 62.5 18.52 18.52 62.97

Furazolidone 25 - 75 18.52 14.82 66.67

Gentamicin 66.67 - 33.33 62.86 5.71 31.43

Kanamycin - - 100 - - 100

Neomycin 8.33 41.67 50 31.43 25.71 42.86

Norfloxacin 37.5 12.5 50 44.44 3.70 51.85

Sulfamethoxazole & 25 - 75 11.11 - 88.89

trimethoprim
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®“°º≈°“√∑¥≈Õßæ∫§«“¡™ÿ°¢Õß‡™◊ÈÕ E/F4- ¡“°

∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ E/F4+, HE/F4_ ·≈– HE/F4+ µ“¡≈”¥—∫

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ß§«“¡™ÿ°¢Õß

·µà≈–‡™◊ÈÕæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠§«“¡™ÿ°

√–À«à“ß‡™◊ÈÕ∑—Èß 4 ™π‘¥ (p < 0.001) ¬°‡«âπ‰¡àæ∫§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß§«“¡™ÿ°¢Õß‡™◊ÈÕ

HE/F4+ ·≈– HE/F4 -

‚¥¬∑—Ë«‰ª·≈â«¡—°æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡™ÿ°

„π°“√ ”√«®‡™◊ÈÕ ‚¥¬‡©æ“–‡¡◊ËÕ„π™à«ß‡«≈“∑’Ë»÷°…“‡ª≈’Ë¬π‰ª

(Soderlind et al., 1988) ®“°°“√ ”√«®§«“¡™ÿ°¢Õß‡™◊ÈÕ

E/F4+ „π·µà≈–¿Ÿ¡‘¿“§æ∫«à“¡’§«“¡·µ°µà“ß°—π§◊Õ Õ¬Ÿà√–À«à“ß

21.79-42.48% (‡©≈’Ë¬ 30.39±8.82%) ´÷Ëß·µ°µà“ß°—∫

§—¡¿’√å·≈–§≥– (1987) ∑’Ëæ∫§«“¡™ÿ°„π≈Ÿ° ÿ°√¥Ÿ¥π¡·≈–

 ÿ°√Õπÿ∫“≈‡∑à“°—∫ 44.12 ·≈– 70% µ“¡≈”¥—∫ ∑—Èßπ’È§«“¡

™ÿ°¢Õß E/F4+ Õ“®·µ°µà“ß°—π‰¥â¢÷ÈπÕ¬Ÿà°—∫À≈“¬Êªí®®—¬∑’Ë

‡°’Ë¬«¢âÕß„π·µà≈–ø“√å¡ ‡™àπ „πø“√å¡∑’Ë‡°‘¥ªí≠À“∑âÕß‡ ’¬Õ“®

®–¡’ “‡Àµÿ¡“®“°°“√®—¥°“√∑’Ë‰¡à‡À¡“– ¡‚¥¬‡©æ“–„πø“√å¡

∑’Ë¡’√–∫∫°“√‡≈’È¬ß·∫∫¥—Èß‡¥‘¡¡—°®–‡°‘¥ªí≠À“¡“°°«à“ø“√å¡

∑’Ë¡’√–∫∫°“√‡≈’È¬ß∑’Ë‡¢â¡ß«¥ (Svensmark et al., 1989) §«“¡

Àπ“·πàπ¢Õß ÿ°√∑’Ë‡≈’È¬ß°Á¡’ à«π∑”„Àâ‡°‘¥ªí≠À“∑âÕß‡ ’¬¡“°

¢÷Èπ (Van den Broeck et al., 1999) ·¡à ÿ°√∑âÕß·√°¡—°

¡’‡ªÕ√å ‡´Áπµå≈Ÿ° ÿ°√∑âÕß‡ ’¬„π§Õ°¡“°°«à“·¡à ÿ°√π“ß

(Svensmark et al., 1989) ªí≠À“ mastitis metritis agalactia

(MMA) „π·¡à ÿ°√∑’Ë àßº≈°√–∑∫µàÕ°“√‡°‘¥∑âÕß‡ ’¬„π≈Ÿ° ÿ°√

‚¥¬‡©æ“–ªí≠À“‡µâ“π¡Õ—°‡ ∫ (Assavacheep et al., 2002)

√«¡∑—Èß°“√‡°‘¥∑âÕß‡ ’¬∑’ËÕ“®¡’ “‡Àµÿ¡“®“° fimbrial antigens

À√◊Õ virulent factors Õ◊ËπÊ ∑’Ë‰¡à„™à F4 antigens πÕ°®“°π’È„π

°√≥’¢Õß°“√µ√«®‰¡àæ∫‡™◊ÈÕ HE „π¿“§µ–«—πµ°„π°“√

∑¥≈Õß§√—Èßπ’È¡’§«“¡‡ªìπ‰ª‰¥â«à“Õ“®®–¡’°“√§«∫§ÿ¡ªÑÕß°—π

‡™◊ÈÕ‡ªìπÕ¬à“ß¥’„πø“√å¡∑’Ë‡≈◊Õ°‡ªìπµ—«·∑π¢Õß¿“§µ–«—πµ°

®÷ßµ√«®‰¡àæ∫®“°µ—«Õ¬à“ß∑’Ë ÿà¡¡“ ·µà¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“

‰¡à¡’ HE „π¿“§µ–«—πµ°

 à«πº≈°“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ

E/F4+ ®“°ΩŸß ÿ°√µà“ßÊ „π·µà≈–¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ æ∫

«à“¡’§«“¡„°≈â‡§’¬ß°—π§◊Õ ¡’§«“¡‰« ŸßµàÕ¬“ apramycin,

colistin, gentamicin, norfloxacin ∑—Èßπ’È¬—ß¡’¬“∫“ß™π‘¥∑’Ë„Àâº≈

§«“¡‰« Ÿß·µà‡°‘¥¢÷Èπ„π∫“ß¿“§‡∑à“π—Èπ ‡™àπ ¿“§‡Àπ◊Õ®–¡’¬“

∑’Ë„Àâº≈§«“¡‰« Ÿß¢Õß‡™◊ÈÕ E/F4+ ‰¥â·°à sulfamethoxazole &

trimethoprim ¿“§°≈“ß‰¥â·°à norfloxacin ¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ‰¥â·°à cephalexin ¿“§µ–«—πÕÕ°‰¥â·°à cephalexin,

kanamycin ·≈– norfloxacin  à«π¿“§µ–«—πµ°‰¥â·°à ceftiofur

·µà‚¥¬¿“æ√«¡ E/F4+ ®–¥◊ÈÕµàÕ¬“ chloramphenicol,

kanamycin, furazolidone, sulfamethoxazole & trimethoprim

„π¢≥–∑’Ëº≈°“√µ√«®§«“¡‰«¢Õß‡™◊ÈÕ E/F4- µàÕ¬“æ∫

«à“¡’§«“¡§≈â“¬°—∫º≈§«“¡‰«¢Õß‡™◊ÈÕ E/F4+ §◊Õ¡’§«“¡‰« Ÿß

µàÕ apramycin, colistin ·≈– gentamicin ·≈–¥◊ÈÕµàÕ¬“

chloramphenicol, enrofloxacin, furazolidone, kanamycin,

neomycin, norfloxacin ·≈– sulfamethoxazole & trimethoprim

 à«π HE/F4+ ¡’§«“¡ ‰« ŸßµàÕ apramycin, cephalexin,

colistin, gentamicin, neomycin ·≈– norfloxacin ·µà¥◊ÈÕµàÕ¬“

chloramphenicol, kanamycin ·≈– sulfamethoxazole &

trimethoprim „π ¢≥–∑’Ë HE/F4- ®–‰«µàÕ¬“ ceftiofur,

cephalexin, colistin ·≈– gentamicin ·µà®–¥◊ÈÕµàÕ¬“ apramycin,

chloramphenicol, enrofloxacin, furazolidone, kanamycin,

neomycin, norfloxacin ·≈– sulfamethoxazole & trimethoprim

‚¥¬∑’Ë‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ßº≈§«“¡‰«µàÕ¬“

¢Õß‡™◊ÈÕ∑—Èß 4 ™π‘¥ (µ“√“ß∑’Ë 2)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®§«“¡‰«¬“°—∫√“¬ß“π∑’Ë

ºà“π¡“æ∫«à“∫“ß à«π¡’ Õ¥§≈âÕß°—∫æ‘™—¬·≈–§≥– (1999)

∑’Ë√–∫ÿ«à“‡™◊ÈÕ HE ¡’§«“¡‰«¬“ ŸßµàÕ colistin ·≈–¥◊ÈÕµàÕ

penicilling, streptomycin, tetracycline ·≈– sulfamethoxazole

& trimethoprim ·≈–„πÕπ“§µ‡™◊ÈÕ®–¡’·π«‚πâ¡¥◊ÈÕµàÕ°≈ÿà¡

norfloxacin ·≈– gentamicin ·µà„π°“√∑¥≈Õß§√—Èßπ’È gentamicin

‡ªìπ¬“∑’Ë„Àâº≈§«“¡‰«¬“§àÕπ¢â“ß®–¥’¡“° Õ“®‡π◊ËÕß¡“®“°°“√

∑¥≈Õß§√—Èßπ’È®–‡πâπ∂÷ßº≈°“√µ√«®§«“¡‰«¢Õß E/F4+ ®÷ßÕ“®

®–¡’°“√‡ª≈’Ë¬π·ª≈ß√Ÿª·∫∫§«“¡‰«¢Õß¬“ ·≈–‡ªìπ°“√

∑¥ Õ∫§«“¡‰«µàÕ¬“„π™à«ß‡«≈“∑’Ëµà“ß°—π º≈∑’Ë‰¥â®÷ßÕ“®

‡ª≈’Ë¬π‰ª (Soderlind et al., 1988)

‚¥¬∑—Ë«‰ª·≈â«„π·µà≈–ø“√å¡Õ“®¡’√Ÿª·∫∫§«“¡‰«¬“

¢Õß‡™◊ÈÕ E. coli ·µ°µà“ß®“°ø“√å¡Õ◊ËπÊ ‰¥â ‡π◊ËÕß®“°§«“¡

·µ°µà“ß°—π¢Õß°“√„™â¬“µâ“π®ÿ≈™’æ„π·µà≈–ø“√å¡ °“√≈¥°“√

„™â¬“º ¡Õ“À“√‡æ◊ËÕªÑÕß°—π‚√§®–∑”„Àâ‚Õ°“ ∑’Ë ‡™◊ÈÕ¥◊ÈÕ

µàÕ¬“≈¥≈ß¥â«¬ ‡™àπ º≈°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√¡—°æ∫«à“

sulfamethoxazole & trimethoprim ‡ªìπ¬“∑’Ë¡’·π«‚πâ¡¥◊ÈÕ

§àÕπ¢â“ß¡“°·≈–¥◊ÈÕ‡°◊Õ∫∑ÿ°¿Ÿ¡‘¿“§ ·µà°“√»÷°…“§√—Èßπ’Èæ∫«à“

∫“ß¿Ÿ¡‘¿“§∑’Ë„Àâº≈§«“¡‰«¬“ Ÿß ´÷Ëß‡ªìπ‡æ’¬ß·§à®”π«πÀπ÷Ëß

ø“√å¡„π¿“§‡Àπ◊Õ‡∑à“π—Èπ ¥—ßπ—Èπ°“√‡°Á∫µ—«Õ¬à“ß®”π«π¡“°„π

·µà≈–ø“√å¡À√◊Õ¿Ÿ¡‘¿“§®–™à«¬∑”„Àâº≈°“√∑¥ Õ∫¡’§«“¡

„°≈â‡§’¬ß°—π·≈–™—¥‡®π¡“°¢÷Èπ √«¡∑—Èß°“√Õà“πº≈ √“¬ß“πº≈
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·≈–·ª≈º≈¢Õß√âÕ¬≈–¢Õßº≈∑¥ Õ∫§«“¡‰«µàÕ¬“®”‡ªìπ

µâÕßæ‘®“√≥“·≈–· ¥ßº≈‡ªìπ®”π«πµ—«Õ¬à“ß∑’Ëµ√«®‡ ¡Õ

‡π◊ËÕß®“°Õ“®‡°‘¥§«“¡ —∫ π‰¥â„π°√≥’∑’Ë¡’®”π«πµ—«Õ¬à“ß

πâÕ¬·≈–· ¥ßº≈‡©æ“–√âÕ¬≈–‡∑à“π—Èπ ‡™àπ º≈§«“¡‰« 100%

¢Õß E/F4+ ®”π«π‡æ’¬ß 2 µ—«Õ¬à“ß∑’Ëæ∫„πø“√å¡

 √ÿª

§«“¡™ÿ°¢Õß E. coli  “¬æ—π∏ÿå F4+ „π≈Ÿ° ÿ°√‡©≈’Ë¬

30.39 (8.82%±21.79-42.48) ·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫§«“¡™ÿ°‡™◊ÈÕ E/F4-, HE/F4+ ·≈–

HE/F4- (p < 0.001)  à«π §«“¡™ÿ°¢Õß HE/F4+ ·≈– HE/F4-

‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫√–À«à“ß 2 °≈ÿà¡π’È

 à«πº≈°“√µ√«®§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æµàÕ‡™◊ÈÕ∑—Èß 4 ™π‘¥

®“°ΩŸß ÿ°√µà“ßÊ „πª√–‡∑»‰∑¬æ∫«à“¡’§«“¡„°≈â‡§’¬ß°—π

‚¥¬∑’Ë‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ßº≈§«“¡‰«µàÕ¬“

¢Õß‡™◊ÈÕ∑—Èß 4 ™π‘¥ ¬“µâ“π®ÿ≈™’æ∑’Ë “¡“√∂π”¡“„™â°√≥’

ªí≠À“‚√§µ‘¥‡™◊ÈÕ E/F4+ ·≈– E/F4- ®–§≈â“¬°—π‰¥â·°à

apramycin, colistin ·≈– gentamicin πÕ°®“°π’È E/F4+ ¬—ß¡’

§«“¡‰«ª“π°≈“ß·≈–‰« ŸßµàÕ¬“ enrofloxacin ·≈– norfloxacin

µ“¡≈”¥—∫ „π¢≥–∑’Ë E/F4- ®–„Àâº≈¥◊ÈÕµàÕ¬“∑—Èß Õß‡™◊ÈÕπ’È¡’

·π«‚πâ¡¥◊ÈÕµàÕ¬“ chloramphenicol, furazolidone, kanamycin,

neomycin ·≈– sulfamethoxazole & trimethoprim  à«π

HE/F4+ ¡’§«“¡‰« ŸßµàÕ apramycin, cephalexin, colistin,

gentamicin, neomycin ·≈– norfloxacin „π¢≥–∑’Ë HE/F4-

®–‰«µàÕ¬“ cephalexin, colistin ·≈– gentamicin

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥‚§√ß°“√‡ß‘πÕÿ¥Àπÿπ‚§√ß°“√«‘®—¬
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