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∫∑§—¥¬àÕ
®“°°“√»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫¥â«¬‡Õ∑“πÕ≈®“°„∫·≈–≈”μâπμ–‰§√â„π°“√¬—∫¬—Èß‡™◊ÈÕ Helicobacter pylori ®”π«π

12 isolates ¥â«¬«‘∏’ broth microdilution æ∫«à“‡™◊ÈÕ∑—ÈßÀ¡¥´÷Ëß‰«μàÕ¬“ amoxicillin, erythromycin ·≈–¥◊ÈÕ¬“ metronidazole

√âÕ¬≈– 16.67 π—Èπ∂Ÿ°¬—∫¬—Èß‰¥â¥â«¬ “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√â ‚¥¬¡’§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â√âÕ¬≈– 90

(Minimum Inhibitory Concentration 90%; MIC
90
) ‡∑à“°—∫ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ·≈– 50.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ‡¡◊ËÕπ”

 “√ °—¥®“°„∫μ–‰§√â¡“∑¥ Õ∫ƒ∑∏‘Ï√«¡°—∫¬“μâ“π®ÿ≈™’æ∑—Èß “¡™π‘¥§◊Õ amoxicillin erythromycin ·≈– metronidazole æ∫«à“

ƒ∑∏‘Ï√«¡√–À«à“ß “√ °—¥®“°„∫μ–‰§√â°—∫¬“μâ“π®ÿ≈™’æ∑—Èß “¡™π‘¥ ‡ªìπ·∫∫‰¡à·μ°μà“ß‰ª®“°ƒ∑∏‘Ï‡¥‘¡ ·≈–„π°“√»÷°…“§√—Èßπ’È ‰¡àæ∫

°“√¥◊ÈÕ “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√â·¡â‡™◊ÈÕ®– —¡º— °—∫ “√ °—¥®”π«π 10 passages

§” ”§—≠ :  “√ °—¥μ–‰§√â ƒ∑∏‘Ïμâ“π®ÿ≈™’æ Helicobacter pylori

Abstract
Antibacterial activity of ethanol extract from Cymbopogon citratus on 12 isolates of Helicobacter pylori  was

investigated by standard broth microdilution method. All isolates were susceptible to amoxicillin and erythromycin;

however 16.67% of the isolates were resistant to metronidazole. Ethanol extracts of leaves and stem from C. citratus

showed inhibitory effect against H. pylori with the level of 90% inhibitory concentration (MIC
90
) equal to 18.75 mg/ml

and 50.0 mg/ml, respectively. The combination effect of ethanol extract from the leaves with amoxicillin, erythromycin

and metronidazole was also investigated. The results indicated that the activity of these three combinations were

indifference against H. pylori. However, resistance to ethanol extracts from the leaves and stem from C. citratus did not

develop even after 10 sequential passages.
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∫∑π”

Helicobacter pylori ‡ªìπ·∫§∑’‡√’¬·°√¡≈∫ √Ÿª√à“ß‡ªìπ

·∑àß‚§âßßÕ ®—¥‡ªìπ‡™◊ÈÕ∑’Ë‡®√‘≠¬“°  “¡“√∂‡®√‘≠‰¥â‡©æ“–„π ¿“«–

microaerobic (5%O
2
, 10% CO

2 
·≈– 85% N

2
) ‡∑à“π—Èπ ªí®®ÿ∫—π

‡ªìπ∑’Ë¬Õ¡√—∫°—π·≈â««à“‡™◊ÈÕπ’È∑”„Àâ‡°‘¥·º≈„π°√–‡æ“–Õ“À“√

·≈–≈”‰ â‡≈Á° à«πμâπ ·≈– “¡“√∂æ—≤π“‡ªìπ¡–‡√Áß°√–‡æ“–

Õ“À“√‰¥â (Goodwin et al., 1987; Harris et al., 1996)

°“√√—°…“‚√§·º≈„π°√–‡æ“–Õ“À“√π—Èπ∑”‰¥â‚¥¬°“√„Àâ

¬“ “¡™π‘¥ ´÷Ëßª√–°Õ∫¥â«¬¬“μâ“π®ÿ≈™’æ 2 ™π‘¥Õ“®‡ªìπ

amoxicillin, clarithromycin, ·≈–/À√◊Õ metronidazole °—∫

¬“μâ“π°“√À≈—Ëß°√¥Õ’°Àπ÷Ëß™π‘¥ (Axon,1991) Õ¬à“ß‰√°Áμ“¡

·¡â«à“°“√√—°…“¥â«¬¬“μ”√—∫¥—ß°≈à“«®–¡’Õ—μ√“°“√À“¬¢“¥ Ÿß

°«à“¬“μ”√—∫Õ◊Ëπ ·μà°Á¬—ß¡’ºŸâªÉ«¬Õ’°®”π«πÀπ÷Ëß∑’Ë‰¡àμÕ∫ πÕßμàÕ

°“√√—°…“ ‡π◊ËÕß®“°‡™◊ÈÕæ—≤π“°“√¥◊ÈÕ¬“¢÷Èπ ¥—ßπ—Èππ—°«‘∑¬“»“ μ√å

°“√·æ∑¬å®÷ßæ¬“¬“¡§‘¥§âπÀ“¬“™π‘¥„À¡à¡“∑¥·∑π¬“‡°à“´÷Ëß

‡√‘Ë¡®–„™â ‰¡à ‰¥âº≈ °“√‡≈◊Õ°„™â “√®“° ¡ÿπ‰æ√®÷ß‡ªìπÕ’°∑“ß

‡≈◊Õ°Àπ÷Ëß ·≈–μ“¡¿Ÿ¡‘ªí≠≠“·æ∑¬å·ºπ‰∑¬π—Èπ¬◊π¬—π«à“≈”μâπ

¢Õßμ–‰§√â “¡“√∂π”¡“μâ¡°—∫πÈ”·≈â«¥◊Ë¡ ·°âÕ“°“√∑âÕßÕ◊¥

∑âÕß‡øÑÕ ·πàπ®ÿ°‡ ’¬¥‰¥â ´÷ËßÕ“°“√¥—ß°≈à“«¡“π’È “¡“√∂æ∫‰¥â

„πºŸâ∑’Ë‡ªìπ‚√§·º≈„π°√–‡æ“–Õ“À“√ ·≈–ºŸâ∑’Ëμ‘¥‡™◊ÈÕ H. pylori

‡™àπ°—π ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥

®“°μ–‰§√â·≈–ƒ∑∏‘Ï√«¡ (combined effect) √–À«à“ß “√ °—¥

®“°μ–‰§√â°—∫¬“μâ“π®ÿ≈™’æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori

√«¡∑—Èß»÷°…“‚Õ°“ ‡°‘¥°“√¥◊ÈÕ “√ °—¥®“°μ–‰§√â¢Õß H. pylori

„πÀ≈Õ¥∑¥≈Õß‡æ◊ËÕ‡ªìπÀ≈—°∞“π∑“ß«‘∑¬“»“ μ√å ”À√—∫

ª√–°Õ∫°“√æ—≤π“„Àâ “¡“√∂π”¡“„™âª√–‚¬™πå∑“ß°“√·æ∑¬å

‰¥âÕ¬à“ß®√‘ß®—ß

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
1. μ—«Õ¬à“ß ¡ÿπ‰æ√∑’Ë„™â„π°“√∑¥≈Õß ‰¥â·°à≈”μâπ·≈–

„∫¢Õßμ–‰§√â·°ß

2. ¬“μâ“π®ÿ≈™’æ ‰¥â·°à Amoxicillin (GlaxoSmithKline®),

Erythromycin (Eli Lilly®), Metronidazole (Aventis®) ·≈–

Gentamicin (Liwinner Pharmaceutical®.)

3. ·∫§∑’‡√’¬∑’Ë„™â„π°“√∑¥ Õ∫ ‰¥â·°à Helicobacter

pylori ®”π«π 12 isolates ÷́Ëß·¬°‰¥â®“°ºŸâªÉ«¬∑’Ë¡’·º≈„π

°√–‡æ“–Õ“À“√ ·≈–‡¢â“√—∫°“√√—°…“ ≥ ‚√ßæ¬“∫“≈ ¡‡¥Á®

æ√–∫√¡√“™‡∑«’ ≥ »√’√“™“ ®—ßÀ«—¥™≈∫ÿ√’ ‡™◊ÈÕ∑—ÈßÀ¡¥π’È∑”°“√

§—¥·¬°·≈–æ‘ Ÿ®πå™π‘¥μ“¡§ÿ≥ ¡∫—μ‘·≈–°“√μ‘¥ ’·°√¡ (Gram-

negative bacilli ¢π“¥‡≈Á° ∫“ß‡´≈≈å‚§âßßÕ) ‡®√‘≠‰¥â„π ¿“«–

microaerobic ‰¡à‡®√‘≠„π ¿“«– aerobic „Àâº≈°“√∑¥ Õ∫

oxidase, catalase ·≈– urease ‡ªìπ∫«° ‰«μàÕ cephalothin

30 g/disc ¥◊ÈÕμàÕ nalidixic acid 30 g/disc)

4. °“√ °—¥ “√®“°μ—«Õ¬à“ß ¡ÿπ‰æ√
π”„∫·≈–≈”μâπμ–‰§√â·°ß¡“≈â“ßπÈ”„Àâ –Õ“¥ º÷Ëß≈¡„Àâ·Àâß

À—Ëπ‡ªìπ™‘Èπ∫“ßÊ ·¬°‡ªìπ à«π≈”μâπ ·≈– à«π„∫ ·≈â«Õ∫„Àâ·Àâß

„πμŸâÕ∫Õÿ≥À¿Ÿ¡‘ 45 Õß»“‡´≈‡´’¬  π“π 2-5 «—π  π”‰ªÀ¡—°√«¡

°—∫ 95% ethanol ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π¢â“¡§◊π °√Õß·¬° à«π∑’Ë

‡ªìπ°“°∑‘Èß‰ª ‡°Á∫ à«ππÈ”°√Õß¡“ªíòπ‡À«’Ë¬ß ‡°Á∫ à«π supernatant

¡“·¬° ethanol ÕÕ°¥â«¬‡§√◊ËÕß vacuum evaporator ·≈â«

≈–≈“¬ “√ °—¥¥â«¬ 95% ethanol + πÈ”°≈—Ëπ „Àâ ‰¥â§«“¡‡¢â¡¢âπ

∑’Ë‡À¡“– ¡ °√Õß„Àâ ‰√â‡™◊ÈÕ¥â«¬ millipore filter ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-20 Õß»“‡´≈‡´’¬  √Õ°“√∑¥ Õ∫¢—ÈπμàÕ‰ª (§«“¡‡¢â¡¢âπ Ÿß ÿ¥

¢Õß stock  “√ °—¥≈”μâπ·≈–„∫μ–‰§√â∑’Ë‡μ√’¬¡‰¥â‡∑à“°—∫ 400

·≈– 150 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ §«“¡‡¢â¡¢âπ ÿ¥∑â“¬¢Õß

ethanol „π “√ °—¥‡∑à“°—∫ 60%)

5. °“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß¬“μâ“π®ÿ≈™’æ„π
°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‚¥¬«‘∏’ broth microdilution
(¥—¥·ª≈ß®“° Piccolomini et al., 1997) ∑”°“√∑¥ Õ∫‚¥¬

°“√‡®◊Õ®“ß¬“μâ“π®ÿ≈™’æ·μà≈–™π‘¥ §◊Õ amoxicillin, erythromycin

·≈– metronidazole ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√¥â«¬ Mueller-

Hinton broth (Difco®)+10% fetal bovine serum (Gibco®)

·∫∫ serial two-fold  dilution „π 96-well microtiter plate

„Àâ¡’§«“¡‡¢â¡¢âπμ—Èß·μà 64-0.125 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·≈–

‡μ√’¬¡À≈ÿ¡ positive control ´÷Ëßª√–°Õ∫¥â«¬ Mueller-Hinton

broth ∑’Ë‰¡àº ¡¬“μâ“π®ÿ≈™’æ·≈–À≈ÿ¡ negative control ®“°

π—Èπ‡μ‘¡‡™◊ÈÕ H. pylori 10 ‰¡‚§√≈‘μ√ §«“¡‡¢â¡¢âπ ÿ¥∑â“¬¢Õß‡™◊ÈÕ

ª√–¡“≥ 10
5
CFU/ml ≈ß‰ª∑ÿ°À≈ÿ¡ (¬°‡«âπÀ≈ÿ¡ negative

control) π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  „π ¿“«–

microaerobic ‚¥¬„™â microaerophilic gas pack (Mitsubishi®)

‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß Õà“πº≈§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß¬“μâ“π®ÿ≈™’æ

∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â ·≈–∑¥ Õ∫‡™◊ÈÕ§«∫§ÿ¡‚¥¬

°“√‡μ‘¡‡™◊ÈÕ Staphylococcus aureus ATCC 29213 ≈ß„πÕ“À“√

Mueller-Hinton broth ∑’Ëº ¡¬“ gentamicin §«“¡‡¢â¡¢âπ

1, 0.5, 0.25, 0.125 ·≈– 0.062 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

æ√√π‘¿“  »‘√‘‡æ‘Ë¡æŸ≈ ·≈– «√π“Ø  ®ß‚¬∏“ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 13 (2551) 2 : 25-3126



·≈â«®÷ßπ”‚§‚≈π’¢Õß‡™◊ÈÕ∑’Ë‡®√‘≠∫πÕ“À“√ Helicobacter selective

agar „π passage ∑’Ë 10 ¡“∑¥ Õ∫À“§à“ MIC μàÕ “√ °—¥®“°

„∫·≈–≈”μâπμ–‰§√âμ“¡«‘∏’ broth microdilution ¥—ß°≈à“«¡“

·≈â«¢â“ßμâπ

9. ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥®“°„∫μ–‰§√â√«¡°—∫
¬“μâ“π®ÿ≈™’æ (Hindler, 1995)

‚¥¬π”¬“·μà≈–™π‘¥§◊Õ amoxicillin, erythromycin ·≈–

metronidazole ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡∑à“°—∫
1
/
2 
MIC ·≈– 

1
/
4 
MIC

¡“√«¡°—∫ “√ °—¥®“°„∫μ–‰§√â·≈â«∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ∑¥ Õ∫À¡“¬‡≈¢ 56 ‚¥¬«‘∏’ broth

microdilution ¥—ß°≈à“«¡“·≈â«¢â“ßμâπ

º≈°“√∑¥≈Õß
1. §«“¡‰«¢Õß‡™◊ÈÕμàÕ¬“μâ“π®ÿ≈™’æ
H. pylori ∑—Èß 12 isolates π’È¡’§à“ MIC μàÕ¬“ amoxicillin

‡∑à“°—∫ 0.25 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ‡™◊ÈÕ 2 isolates À√◊Õ§‘¥‡ªìπ

√âÕ¬≈– 16.67 ¡’§à“ MIC μàÕ¬“ metronidazole ¡“°°«à“ 8

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ´÷Ëß®—¥‡ªìπ‡™◊ÈÕ∑’Ë¥◊ÈÕμàÕ¬“™π‘¥π’È ·≈–‡™◊ÈÕ∑ÿ°

isolates ‰«μàÕ¬“ erythromycin ‚¥¬¡’§à“ MIC Õ¬Ÿà„π™à«ß 1-4

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ √“¬≈–‡Õ’¬¥º≈°“√∑¥ Õ∫§«“¡‰«¢Õß

H. pylori μàÕ¬“μâ“π®ÿ≈™’æ·μà≈–™π‘¥¥—ß· ¥ß„πμ“√“ß∑’Ë 1.

μ“√“ß∑’Ë 1 §à“ MIC ¢Õß¬“μâ“π®ÿ≈™’æ amoxicillin erythromycin

·≈– metronidazole „π°“√¬—∫¬—Èß H. pylori

(‡™◊ÈÕ¡“μ√∞“π ”À√—∫°“√∑¥ Õ∫À“§à“ MIC ‚¥¬¡’§à“¡“μ√∞“π

MIC ¢Õß¬“ gentamicin Õ¬Ÿà„π™à«ß 0.12-1.0 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√)

(Hindler,1995) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ∫√√¬“°“»ª°μ‘

‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß Õà“πº≈§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß¬“∑’Ë

 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â (∑”°“√∑¥ Õ∫ 3 ´È”)

6. °“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥®“°≈”μâπ
μ–‰§√â„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‚¥¬«‘∏’ broth
microdilution (¥—¥·ª≈ß®“° Piccolomini et al., 1997)
∑”°“√∑¥ Õ∫‡™àπ‡¥’¬«°—∫°“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß¬“

μâ“π®ÿ≈™’æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‚¥¬‡®◊Õ®“ß “√

 °—¥®“°≈”μâπμ–‰§√â „Àâ¡’§«“¡‡¢â¡¢âπμ—Èß·μà 200 ®π∂÷ß 0.39

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√  À≈ÿ¡ positive control ª√–°Õ∫¥â«¬ Mueller-

Hinton broth ∑’Ë‰¡àº ¡ “√ °—¥ ·≈–À≈ÿ¡ negative control

ª√–°Õ∫¥â«¬ Mueller-Hinton broth + 60% ethanol Õà“πº≈

§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

‰¥â‚¥¬°“√ ÿà¡μ—«Õ¬à“ß®“°À≈ÿ¡∑¥ Õ∫ À≈ÿ¡≈– 10 ‰¡‚§√≈‘μ√

‡æ“–≈ß∫π Mueller-Hinton Agar + 5% human blood ∫à¡∑’Ë

Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  „π ¿“«– microaerobic π“π 3 «—π

7. °“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥®“°
„∫μ–‰§√â„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‚¥¬«‘∏’ broth
microdilution (¥—¥·ª≈ß®“° Piccolomini et al., 1997) ‚¥¬

∑¥ Õ∫‡™àπ‡¥’¬«°—∫ “√ °—¥®“°≈”μâπμ–‰§√â μ—Èß·μà§«“¡‡¢â¡¢âπ

75-0.14 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

8. ∑¥ Õ∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ„π°“√æ—≤π“„Àâ¥◊ÈÕ
 “√ °—¥μ–‰§√â

‚¥¬‡≈’È¬ß H. pylori „πÕ“À“√ Mueller-Hinton broth ∑’Ë

‡μ‘¡ 10% fetal bovine serum ·≈– “√ °—¥®“°„∫μ–‰§√â∑’Ë¡’

§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¢Õß “√ °—¥‡∑à“°—∫
 1
/
2 
MIC ·≈–≈’È¬ß„π

Mueller-Hinton broth ∑’Ë‡μ‘¡ 10% fetal bovine serum ·≈–

 “√ °—¥®“°≈”μâπμ–‰§√â∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¢Õß “√ °—¥‡∑à“°—∫

1
/
2 
MIC (∑”°“√∑¥ Õ∫ 3 ´È”) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ 

„π ¿“«– microaerobic (‚¥¬„™â microaerophilic gaspak) ‡ªìπ

‡«≈“ 48 ™—Ë«‚¡ß ∂à“¬‡™◊ÈÕ¡“‡≈’È¬ß∫πÕ“À“√ Helicobacter selective

agar [tryptic soy agar + 8% human blood + vancomycin

10 g/ml, polymyxin 2.5 IU/ml ·≈– trimethoprim 5 g/ml]

∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  „π ¿“«– microaerobic ‡ªìπ

‡«≈“π“π 3 «—π (π—∫‡ªìπ 1 passage) μ√«®¥Ÿ‚§‚≈π’¢Õß‡™◊ÈÕ∑’Ë

‡®√‘≠∫πÕ“À“√ π”‚§‚≈π’¢Õß‡™◊ÈÕ∑’Ë‡®√‘≠∫π Helicobacter

selective agar ¡“∑¥≈Õß‡™àπ‡¥’¬«°—π®π§√∫ 10 passages

Isolates No. MIC (‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√)
Amoxicillin Erythromycin Metronidazole

22 0.25 2 1

40 0.25 2 1

55 0.25 2 1

56 0.25 2 1

64 0.25 2 16

70 0.25 2 4

84 0.25 2 2

88 0.25 2 1

89 0.25 1 2

92 0.25 1 32

109 0.25 4 0.5

112 0.25 0.5 8
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2. º≈¢Õß “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√â„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori

‡¡◊ËÕπ” “√ °—¥®“°„∫μ–‰§√â∑’Ë‡μ√’¬¡‰¥â¡“∑¥ Õ∫§«“¡

 “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‚¥¬«‘∏’ microbroth

dilution æ∫«à“ “√ °—¥®“°„∫μ–‰§√â “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß

H. pylori ‰¥â ‚¥¬¡’§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√∑’Ë “¡“√∂¬—∫¬—Èß

‡™◊ÈÕ‰¥â√âÕ¬≈– 90 ¢Õß®”π«π∑’Ëπ”¡“∑¥ Õ∫ (Minimum Inhibitory

Concentration 90%; MIC
90
) ‡∑à“°—∫ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

 à«π “√ °—¥®“°≈”μâπμ–‰§√â°Á “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß H.

pylori ‰¥â‡™àπ°—π ‚¥¬¡’§à“ MIC
90
 ‡∑à“°—∫ 50.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

(μ“√“ß∑’Ë 2)  “√ °—¥®“°„∫μ–‰§√â¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß H.

pylori ‰¥â¥’°«à“ “√ °—¥®“°≈”μâπμ–‰§√âª√–¡“≥ 2.67 ‡∑à“

μ“√“ß∑’Ë 2 §à“ MIC ¢Õß “√ °—¥®“°≈”μâπ·≈–„∫μ–‰§√â„π

°“√¬—∫¬—Èß H. pylori

3. º≈°“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß H. pylori „π°“√
æ—≤π“„Àâ‡°‘¥°“√¥◊ÈÕ “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√â

®“°°“√§—¥‡≈◊Õ° H. pylori À¡“¬‡≈¢ 56 ́ ÷Ëß¡’§à“ MIC μàÕ

 “√ °—¥®“°≈”μâπ·≈–„∫μ–‰§√â‡∑à“°—∫ 50 ·≈– 18.75 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√¡“‡≈’È¬ß‰«â„πÕ“À“√‡À≈« Mueller-Hinton broth ÷́Ëß¡’

 “√ °—¥®“°„∫μ–‰§√â§«“¡‡¢â¡¢âπ‡∑à“°—∫§√÷Ëß MIC (9.0 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√) ∫à¡„π ¿“«– microaerobic π“π 48 ™—Ë«‚¡ß ·≈–

subculture Õ¬à“ßμàÕ‡π◊ËÕß≈ß„πÕ“À“√‡À≈«∑’Ëº ¡ “√ °—¥®“°

22 50 18.75

40 50 18.75

55 50 18.75

56 50 18.75
64 50 37.50

70 50 18.75

84 50 18.75

88 50 18.75

89 50 18.75

92 50 18.75

109 50 18.75

112 50 18.75

Isolates No. MIC (¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√)
 “√ °—¥®“°
≈”μâπμ–‰§√â

 “√ °—¥®“°
„∫μ–‰§√â

μ–‰§√â¥â«¬«‘∏’°“√‡™àπ‡¥’¬«°—π ®”π«π 10 passages ·≈â«π”‡™◊ÈÕ

„π passage ∑’Ë 10 ¡“‡æ“–‡≈’È¬ß·≈–À“§à“ MIC μàÕ “√ °—¥

®“°„∫μ–‰§√â¥â«¬«‘∏’ microbroth dilution æ∫«à“‡™◊ÈÕ¬—ß§ß„Àâ§à“

MIC ‡∑à“°—∫ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ·≈–º≈°“√‡≈’È¬ß H. pylori

„πÕ“À“√‡À≈« Mueller-Hinton broth ÷́Ëß¡’ “√ °—¥®“°≈”μâπ

μ–‰§√â§«“¡‡¢â¡¢âπ‡∑à“°—∫§√÷Ëß MIC (25.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√)

∫à¡„π ¿“«– microaerobic π“π 48 ™—Ë«‚¡ß ®”π«π 10 passages

°Áæ∫«à“‡™◊ÈÕ¬—ß§ß„Àâ§à“ MIC ‡∑à“°—∫ 50 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√‡™àπ‡¥‘¡

4. ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥®“°„∫μ–‰§√â√«¡°—∫¬“
μâ“π®ÿ≈™’æ

‡¡◊ËÕπ”¬“ amoxicillin ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.125

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ (‡∑à“°—∫
1
/
2 
MIC) ¡“√«¡°—∫ “√ °—¥®“°

„∫μ–‰§√â·≈â«∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß

‡™◊ÈÕ∑¥ Õ∫À¡“¬‡≈¢ 56 æ∫«à“μâÕß„™â “√ °—¥®“°„∫μ–‰§√â

§«“¡‡¢â¡¢âπ 9.30 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ (‡∑à“°—∫
1
/
2 
MIC ¢Õß “√

 °—¥μ–‰§√â‡¡◊ËÕ∑¥ Õ∫·∫∫ “√‡¥’Ë¬«) ®÷ß “¡“√∂¬—∫¬—Èß°“√‡®√‘≠

¢Õß‡™◊ÈÕ‰¥â ·≈–‡¡◊ËÕ≈¥√–¥—∫§«“¡‡¢â¡¢âπ¢Õß amoxicillin ‡ªìπ

0.05 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ (‡∑à“°—∫
 1
/
4 
MIC) μâÕß∑¥ Õ∫√«¡°—∫

 “√ °—¥®“°„∫μ–‰§√â§«“¡‡¢â¡¢âπ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

®÷ß “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â (μ“√“ß∑’Ë 3)  à«π

erythromycin ·≈– metronidazole π—Èπ ‡¡◊ËÕπ”¡“∑¥ Õ∫

√«¡°—∫ “√ °—¥®“°„∫μ–‰§√âæ∫«à“¬“∑—Èß Õß™π‘¥π’È∑—Èß∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ‡∑à“°—∫
1
/
2 
MIC ·≈– 

1
/
4 
 MIC μâÕß„™â “√ °—¥®“°

„∫μ–‰§√â§«“¡‡¢â¡¢âπ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ®÷ß “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â · ¥ß«à“ “√ °—¥®“°„∫μ–‰§√â· ¥ß

ƒ∑∏‘Ï√«¡°—∫¬“∑—Èß “¡™π‘¥ ‡ªìπ·∫∫‰¡à·μ°μà“ß®“°ƒ∑∏‘Ï‡¥‘¡¢Õß

 “√ °—¥ (indifference)

μ“√“ß∑’Ë 3 §à“ MIC ¢Õß “√ °—¥®“°„∫μ–‰§√â‡¡◊ËÕ∑¥ Õ∫

√«¡°—∫¬“μâ“π®ÿ≈™’æ§«“¡‡¢â¡¢âπμà“ßÊ

Amoxicillin 1
/
2 
MIC 9.30

1
/
4 
 MIC 18.75

Erythromycin 1
/
2 
MIC 18.75

1
/
4 
 MIC 18.75

Metronidazole 1
/
2 
MIC 18.75

1
/
4 
 MIC 18.75

¬“μâ“π®ÿ≈™’æ MIC ¢Õß “√ °—¥®“°„∫μ–‰§√â
(¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√)

æ√√π‘¿“  »‘√‘‡æ‘Ë¡æŸ≈ ·≈– «√π“Ø  ®ß‚¬∏“ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 13 (2551) 2 : 25-3128



«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ‡™◊ÈÕ H. pylori ∑—Èß 12 isolates

∑’Ë „™â ‡ªìπμ—«Õ¬à“ß®—¥‡ªìπ‡™◊ÈÕ∑’Ë ‰«μàÕ¬“ amoxicillin ·≈–

erythromycin ‡π◊ËÕß®“° H. pylori ∑’Ë¥◊ÈÕ¬“ amoxicillin μâÕß¡’§à“

MIC ‡∑à“°—∫À√◊Õ¡“°°«à“ 8 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·≈–‡™◊ÈÕ∑’Ë¥◊ÈÕ¬“

erythromycin μâÕß¡’§à“ MIC ¡“°°«à“ 8 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

(Sharara et al., 2002) ·μà¡’‡™◊ÈÕ√âÕ¬≈– 16.67 ¥◊ÈÕ¬“

metronidazole ‡π◊ËÕß®“°¡’§à“ MIC ¡“°°«à“ 8 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

(Sharara et al., 2002) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“∑’Ëª√–‡∑»

‡°“À≈’·≈â«æ∫«à“‡™◊ÈÕ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’Õ—μ√“°“√¥◊ÈÕ¬“

πâÕ¬°«à“ ‚¥¬ Kim et al., (2001) »÷°…“‡™◊ÈÕ∑—ÈßÀ¡¥ 652 isolates

æ∫‡™◊ÈÕ¥◊ÈÕ¬“ metronidazole ·≈– clarithromycin √âÕ¬≈– 40.6

·≈– 5.9 μ“¡≈”¥—∫ ·≈–‰¡àæ∫‡™◊ÈÕ¥◊ÈÕ¬“ amoxicillin ‡≈¬‡™àπ°—π

Õ¬à“ß‰√°Áμ“¡„π°“√»÷°…“§√—Èßπ’È¬—ß¡’¢âÕ®”°—¥‡√◊ËÕß®”π«π‡™◊ÈÕ∑¥ Õ∫

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ “√ °—¥®“°„∫·≈–≈”μâπ¢Õß

μ–‰§√â “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‰¥â ‚¥¬¡’§à“ MIC
90

‡∑à“°—∫ 18.75 ·≈– 50 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫ ·≈–¬—ß

æ∫«à“ “√ °—¥®“°„∫μ–‰§√â¡’ª√– ‘∑∏‘¿“æ¥’°«à“ “√ °—¥®“°

 à«π≈”μâπª√–¡“≥ 2.67 ‡∑à“ (§à“ MIC πâÕ¬°«à“ 2.67 ‡∑à“) ·¡â

®–¬—ß‰¡à¡’√“¬ß“πª√– ‘∑∏‘¿“æ¢Õß “√ °—¥®“°μ–‰§√â„π°“√

¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ·μà‰¥â¡’√“¬ß“π°“√»÷°…“¢Õß

Bhamarapravati et al., (2003)  ́ ÷Ëß∑¥ Õ∫§«“¡‰«¢Õß H. pylori

μàÕ “√ °—¥®“°‡§√◊ËÕß‡∑»·≈–æ◊™ ¡ÿπ‰æ√¢Õß‰∑¬√«¡ 20 ™π‘¥

æ∫«à“ “√ °—¥¥â«¬ methanol ®“°®—π∑πå‡∑» „∫¢Õßμâπ®‘°

√“°‡ª√“–ÀÕ¡ „∫°—≈ªæƒ°…å „∫º—°‡ ’È¬πº’ °“πæ≈Ÿ „∫À≠â“

ÀπÕπμ“¬À¬“° „∫ª√ßªÉ“ „∫·¡ß¥“ (À√◊Õ∑”¡—ß) ·≈–º—°‡ ¡Á¥

≈â«π¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß H. pylori ‰¥â ‚¥¬¡’§à“ MIC

·μ°μà“ß°—πÕÕ°‰ªÕ¬Ÿà„π™à«ß 12.5 - 100.0 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

®“°°“√»÷°…“¢Õß Bergonzelli et al., (2003) æ∫«à“

 “√‡§¡’À≈—°„ππÈ”¡—πÀÕ¡√–‡À¬¢Õßμ–‰§√â§◊Õ citral ÷́Ëßæ∫«à“¡’

Õ¬Ÿà√âÕ¬≈– 72.9 ‡¡◊ËÕπ”πÈ”¡—πÀÕ¡√–‡À¬¡“≈–≈“¬¥â«¬ 100%

ethanol ·≈â«∑¥ Õ∫ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ H. pylori ¥â«¬«‘∏’ disc

diffusion æ∫«à“πÈ”¡—πÀÕ¡√–‡À¬‡¢â¡¢âπ 0.5 ¡‘≈≈‘°√—¡/disc

 “¡“√∂¬—∫¬—Èß H. pylori ‰¥â ‚¥¬¡’∫√‘‡«≥¬—∫¬—Èß¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ßª√–¡“≥ 2.3 ‡´πμ‘‡¡μ√ ·≈– “√ citral ∫√‘ ÿ∑∏‘Ï

§«“¡‡¢â¡¢âπ 0.04 °√—¡/≈‘μ√ (À√◊Õ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√) π—Èπ

 “¡“√∂¶à“‡™◊ÈÕ H. pylori ‰¥â ·≈–®“°°“√»÷°…“¢Õß Lewinsohn

et al., (1998) æ∫«à“„∫¢Õßμ–‰§√â·°ß – ¡ “√ citral ´÷Ëß¡’

§ÿ≥ ¡∫—μ‘‡ªìπ aldehyde ‰«â„π‚§√ß √â“ßæ‘‡»…∑’Ë‡√’¬°«à“ oil cells

∑”„Àâ‚§√ß √â“ßπ’È¬âÕ¡μ‘¥ ’·¥ß¢Õß Schiffûs reagent ÷́Ëß‡ªìπ

aldehyde-specific reagent ·≈–‡¡◊ËÕ≈â“ß section ¢Õß

„∫μ–‰§√â°àÕπ¥â«¬ ethanol ·≈– acetone æ∫«à“ oil cells

‰¡àμ‘¥ ’·¥ß πÕ°®“°π’È Lewinsohn et al., (1998) ¬—ßæ∫Õ’°«à“

 “√ °—¥¥â«¬ ethanol ®“°„∫μ–‰§√â ∑”ªØ‘°‘√‘¬“‡°‘¥‡ªìπ ’·¥ß°—∫

Schiffûs reagent ¥—ßπ—Èπ°“√∑’Ë “√ °—¥®“°„∫·≈–≈”μâπ¢Õß

μ–‰§√â∑’Ë»÷°…“„π§√—Èßπ’È “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß H. pylori ‰¥â

Õ“®‡π◊ËÕß®“°¡’ “√ citral ‡ªìπ à«πª√–°Õ∫À≈—° Õ¬à“ß‰√°Áμ“¡

À“°‰¥â¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡∂÷ß™π‘¥¢Õß “√ ”§—≠∑’Ë‡ªìπ à«πª√–°Õ∫

¢Õß “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√âÕ“®‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ¬‘Ëß¢÷Èπ

„π°“√»÷°…“§√—Èßπ’È ‰¡àæ∫«à“¡’°“√‡ √‘¡ƒ∑∏‘Ï°—π (synergistic

effect) À√◊Õμâ“πƒ∑∏‘Ï°—π (antagonistic effect) √–À«à“ß “√

 °—¥®“°„∫μ–‰§√â°—∫¬“μâ“π®ÿ≈™’æ∑—Èß “¡™π‘¥ ‡π◊ËÕß®“°§à“ MIC

¢Õß “√„¥ “√Àπ÷Ëß„π°“√∑¥ Õ∫ƒ∑∏‘Ï√«¡¡’§à“‰¡à·μ°μà“ß®“°§à“

MIC ¢Õß “√‡¡◊ËÕ∑¥ Õ∫‡¥’Ë¬«À√◊Õ·μ°μà“ß‰¡à‡°‘π 4 ‡∑à“ (Hindler,

1995) ‡¡◊ËÕ‡∑’¬∫°—∫º≈°“√»÷°…“ƒ∑∏‘Ï√«¡¢Õß “√∫“ß™π‘¥°—∫¬“

μâ“π®ÿ≈™’æ®“°°“√»÷°…“Õ◊Ëπæ∫«à“„Àâº≈∑’Ë·μ°μà“ßÕÕ°‰ª ¥—ß‡™àπ

°“√»÷°…“¢Õß Koga et al., (2002) ´÷Ëß»÷°…“ƒ∑∏‘Ï√«¡√–À«à“ß

plaunotol °—∫ clarithromycin ·≈– amoxicillin ·≈â«æ∫«à“

ƒ∑∏‘Ï√«¡¢Õß plaunotol °—∫ clarithromycin  ‡ªìπ·∫∫ synergistic

effect °—∫‡™◊ÈÕ∑¥ Õ∫®”π«π 11 ®“° 14 isolates À√◊Õ§‘¥‡ªìπ

√âÕ¬≈– 79  à«π‡™◊ÈÕ∑’Ë‡À≈◊ÕÕ’° 3 isolates (√âÕ¬≈– 21) · ¥ß

º≈‡ªìπ·∫∫ additive effect  à«πƒ∑∏‘Ï√«¡√–À«à“ß plaunotol °—∫

amoxicillin · ¥ßƒ∑∏‘Ï·∫∫ additive effect °—∫‡™◊ÈÕ 10 isolates

(√âÕ¬≈– 71)  à«π‡™◊ÈÕ∑’Ë‡À≈◊ÕÕ’°√âÕ¬≈– 29 „Àâº≈·∫∫‰¡à·μ°μà“ß

®“°°“√„™â “√·∫∫¬“‡¥’Ë¬« (indifference) ∑—Èßπ’È Koga et al.,

(2002) °≈à“««à“Õ“®‡ªìπ‡æ√“– plaunotol ∑”„Àâ permeability

¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å‡æ‘Ë¡¢÷Èπ ∑”„Àâ clarithromycin ´÷Ëß‡ªìπ¬“∑’Ë¡’

§ÿ≥ ¡∫—μ‘  hydrophobic ·≈–¡’ ‚¡‡≈°ÿ≈¢π“¥„À≠à°«à“

amoxicillin  “¡“√∂ºà“π‡¢â“ Ÿà‡´≈≈å‰¥â¥’°«à“„π ¿“«–∑’Ë ‰¡à¡’

plaunotol Õ¬à“ß‡¥àπ™—¥ ‡¡◊ËÕ‡∑’¬∫°—∫§«“¡ “¡“√∂„π°“√ºà“π

‡¢â“‡´≈≈å¢Õß amoxicillin „π ¿“«–∑’Ë¡’·≈–‰¡à¡’ plaunotol

πÕ°®“°π’È¬—ß¡’°“√»÷°…“ƒ∑∏‘Ï√«¡√–À«à“ß “√ °—¥®“°

Zingiber officinale °—∫ clarithromycin ¢Õß Nostro et al.,

(2006) æ∫«à“ƒ∑∏‘Ï√«¡π—Èπ™à«¬¬—∫¬—Èß H. pylori ‰¥â¥’°«à“°“√„™â “√

·μà≈–™π‘¥·∫∫¬“‡¥’Ë¬« ‚¥¬ƒ∑∏‘Ï√«¡∑’Ëæ∫π—Èπ¡’∑—Èß·∫∫ additive

·≈– synergism ·≈–º≈¢Õßƒ∑∏‘Ï√«¡®–·∫∫„¥π—Èπ‰¡à¢÷Èπ°—∫

§«“¡‰«¢Õß‡™◊ÈÕμàÕ¬“ clarithromycin
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„π°“√»÷°…“§√—Èßπ’È ‰¡àæ∫«à“‡™◊ÈÕ H. pylori ¡’°“√¥◊ÈÕ “√

 °—¥®“°μ–‰§√â ·¡â‡™◊ÈÕ®– —¡º— °—∫ “√ °—¥‡ªìπ√–¬–‡«≈“

μ‘¥μàÕ°—ππ“π∂÷ß 10 passages

Õ¬à“ß‰√°Áμ“¡®“°°“√»÷°…“‡∫◊ÈÕßμâπ„π§√—Èßπ’È ∑”„Àâ∑√“∫

«à“ “√ °—¥À¬“∫¥â«¬ ethanol ®“°≈”μâπ·≈–„∫μ–‰§√â¡’

ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ H. pylori ‰¥â·≈–‰¡àæ∫‡™◊ÈÕ¥◊ÈÕ “√

 °—¥®“°μ–‰§√â ·π«∑“ß„π°“√»÷°…“μàÕ‰ªπ—ÈπÕ“®π” “√ °—¥

®“°„∫μ–‰§√â∑’Ë ‰¥â¡“«‘‡§√“–Àå “√ª√–°Õ∫À≈—°∑’Ë ”§—≠ ·≈–

∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ª√–°Õ∫À≈—°π—Èπ„π°“√¬—∫¬—Èß‡™◊ÈÕ

√«¡∑—Èß∑¥ Õ∫°“√ÕÕ°ƒ∑∏‘Ï√«¡√–À«à“ß “√°—∫¬“ªØ‘™’«π–∑’Ë„™â

„π°“√√—°…“‚√§μ‘¥‡™◊ÈÕ™π‘¥π’È

 √ÿª
 “√ °—¥®“°„∫·≈–≈”μâπμ–‰§√â “¡“√∂¬—∫¬—Èß°“√‡®√‘≠

¢Õß H. pylori ‰¥â ‚¥¬¡’§à“ MIC
90
 ‡∑à“°—∫ 18.75 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

·≈– 50.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫ ƒ∑∏‘Ï√«¡√–À«à“ß “√

 °—¥®“°μ–‰§√â°—∫¬“μâ“π®ÿ≈™’æ∑—Èß “¡™π‘¥§◊Õ amoxicillin,

erythromycin ·≈– metronidazole ‡ªìπ·∫∫‰¡à·μ°μà“ß‰ª®“°

ƒ∑∏‘Ï‡¥‘¡¢Õß “√ °—¥ ·≈–‰¡àæ∫«à“ H. pylori æ—≤π“°“√¥◊ÈÕ “√

 °—¥®“°μ–‰§√â·¡â‡™◊ÈÕ®– —¡º— °—∫ “√ °—¥‡ªìπ√–¬–‡«≈“μ‘¥μàÕ

°—ππ“π∂÷ß 10 passages

°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È ‰¥â√—∫°“√ π—∫ πÿπ®“°ß∫ª√–¡“≥‡ß‘π√“¬‰¥â

§≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ®—ßÀ«—¥™≈∫ÿ√’
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