
§ÿ≥ ¡∫—µ‘¢Õß “√ °—¥À¬“∫„∫Ω√—Ëß„π°“√µàÕµâ“π‡™◊ÈÕ·Õ‚√‚¡π“ 

‰Œ‚¥√øî≈≈à“ „πª≈“§“√åæ

π—π∑√‘°“ ™—π´◊ËÕ
1
  ∂‘µ¬å Õ√ÿ≥· ß

2
 πßπÿ™ Õ—»««ß»å‡°…¡

2
 ·≈– ®‘√»—°¥‘Ï µ—Èßµ√ß‰æ‚√®πå

 1

Abstract
Chansue, N., Aroonseang, S., Assawawongkasem, N. and Tangtongpirot, J.
Antimicrobial effects of guava leaf (Psidium guajava Linn.) extract against
Aeromonas hydrophila in fancy carp (Cyprinus carpio)
Songklanakarin J. Sci. Technol., March 2007, 29(Suppl. 1) : 69-81

The objective of this study was to determine the effects of guava leaves in treatment or prevention
of bacterial infection using methanol extracted guava leaves. Three hundred and eighty four fancy carps
(Cyprinus carpio) with average weight of 25.5 g. were acclimated for 14 days before the experiment. Fish
were divided into 32 groups of two replicates each with 6 fish. All experiments were done in replicate. Guava
leaves were macerated and extracted by methanol distillation and evaporation to produce 12.99% of dried
leave weight. The exposures were divided into oral route using 5% (MIC) and 10 % (2xMIC). And 1000 ppm
(MIC) and 2000 ppm (2xMIC) for dip and bath methods. MIC by agar dilution method was 1000 ppm. At the
1000 ppm concentration dipped for 5 minutes, fish lost consciousness but this was reversible when returned
to freshwater, which may due to the antinociceptive effect. All fish died when dipped at 2000 ppm concen-
tration. The relative percent survival (RPS) of 5% feed mix group was significantly higher than the 10% feed
mix group and higher when fed for longer time. All groups receiving guava leaf extract had significantly
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higher percent phagocytosis and percent chemotaxis than the controls (P<0.05). The results indicated that
guava leaf extract can stimulate the non-specific immune responses and decrease the mortality rate of the
bacterial infected carp. The effects were enhanced by the longer period of exposure.

Key words : fancy carps, extracted guava leaves, A. hydrophila
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°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß “√ °—¥„∫Ω√—Ëß„π‡Õ∑“πÕ≈πÕ°µ—« —µ«å (In vitro) ¥â«¬«‘∏’ MIC ¢Õß‡™◊ÈÕ A. hydrophila

(VMARCAh004) °àÕππ”¡“∑¥≈Õß„πª≈“§“√åæ (In vivo) ®”π«π 384 µ—« ´÷Ëß·∫àß‡ªìπ 32 °≈ÿà¡ °≈ÿà¡≈– 2 ´È” ´È”≈–

6 µ—« ·∫àß‡ªìπ°≈ÿà¡∑’Ë„Àâ “√ °—¥º ¡„πÕ“À“√ 5% ·≈– 10% ‚¥¬°“√°‘π ·≈–°≈ÿà¡∑’Ë„Àâ “√ °—¥‚¥¬°“√®ÿà¡ 5 π“∑’

·≈–·™àµ≈Õ¥ 24 ™¡. ∑’Ë 1000 ppm ·≈– 2000 ppm ·≈–·∫àß‡ªìπ°≈ÿà¡∑’Ë
 
‰¥â√—∫ “√ °—¥∑—Èß 3 «‘∏’‡ªìπ‡«≈“ 1 ·≈– 2

 —ª¥“Àå°àÕπ∑”°“√©’¥‡™◊ÈÕ A. hydrophila ∑’Ë LD
50
 ‡¢â“™àÕß∑âÕß ·≈–°≈ÿà¡∑’Ë

 
‰¥â√—∫ “√ °—¥À≈—ß°“√©’¥‡™◊ÈÕ 1  —ª¥“Àå

‡ª√’¬∫‡∑’¬∫º≈®“°‡ªÕ√å‡´Áπµå§«“¡ —¡æ—π∏å„π°“√√Õ¥µ“¬  ·≈–§«“¡ “¡“√∂„π°“√°≈◊π∑”≈“¬¢Õß‡¡Á¥‡≈◊Õ¥¢“«

‚¥¬°“√«—¥‡ªÕ√å‡´πµåø“‚°‰´‚µ´‘  (phagocytosis) ·≈–‡ªÕ√å‡´πµå‡§‚¡‡∑°´‘  (Chemotaxis) √à«¡°—∫°“√µ√«®«—¥

§à“∑“ß‚≈À‘µ«‘∑¬“ ·≈–§à“∑“ß‡§¡’„π‚≈À‘µ   ®“°º≈°“√∑¥≈Õß √ÿª‰¥â«à“  “√ °—¥„∫Ω√—Ëß¡’·π«‚πâ¡„π°“√‡æ‘Ë¡¿Ÿ¡‘

§ÿâ¡°—π·∫∫‰¡à®”‡æ“– (non-specific immune) ‚¥¬≈¥Õ—µ√“°“√µ“¬¢Õßª≈“§“√åæ∑’Ë∂Ÿ°©’¥‡™◊ÈÕ A. hydrophila „π°≈ÿà¡

∑’Ë‰¥â√—∫ “√ °—¥°àÕπ°“√©’¥‡™◊ÈÕ ¡“°°«à“°“√„Àâ “√ °—¥À≈—ß®“°∑’Ë©’¥‡™◊ÈÕ·≈â« (P<0.05) ·≈–„Àâº≈¥’‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ∑”

°“√‡æ‘Ë¡√–¬–‡«≈“„π°“√„Àâ (P<0.05) ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ∑—Èßπ’È°“√‰¥â√—∫ “√ °—¥„π§«“¡‡¢â¡¢âπ Ÿß®–≈¥§«“¡

Õ¬“°°‘πÕ“À“√ ·≈–‡ªìπæ‘…µàÕª≈“§“√åæ

Ω√—Ëß (Guava) ¡’™◊ËÕ«‘∑¬“»“ µ√å«à“ Psidium guajava
Linn. Õ¬Ÿà „π«ß»å Myrtaceae ‡ªìπ‰¡â Ÿß ¬◊πµâπ ‡ª≈◊Õ°µâπ
‡√’¬∫ „∫Ω√—Ëß ‡ªìπ·∫∫„∫‡¥’Ë¬« ‡√’¬ßµ√ß¢â“¡ √Ÿª«ß√’À√◊Õ√Ÿª
«ß√’·°¡¢Õ∫¢π“π°«â“ß 3-8 ´¡. ¬“« 6-14 ´¡. (π—π∑«—π
·≈–Õ√πÿ™, 2542)  ∂Ÿ°π”¡“„™â√—°…“‚√§„π∑“ß°“√·æ∑¬å
·ºπ‚∫√“≥¡“°¡“¬  ‡™àπ  °“√„™â„∫Ω√—Ëß‡§’Ë¬«‡æ◊ËÕ∫√√‡∑“
Õ“°“√ª«¥øíπ (Lewis and Elwin-Lewis, 1977)  „™â
≈¥‰¢â ‡ªìπ¬“∫”√ÿßª√– “∑ (Iwu, 1993)  °“√„™â„∫Ω√—Ëßµâ¡
‡æ◊ËÕ≈¥°“√Õ—°‡ ∫ Àâ“¡‡≈◊Õ¥ (Hong-Ning, 1988) √—°…“
Õ“°“√∑âÕß‡ ’¬  Õ“‡®’¬π®“°ÕÀ‘«“µ‚√§ (cholera)   ·≈–
Õ“°“√∑âÕß‡ ’¬ „π«—« ·°– ·≈–·æ– (Lozoya et al.,
1994) ·≈–„π ÿπ—¢ (Lans et al., 2000)  √—°…“Õ“°“√
∑âÕß‡ ’¬‡©’¬∫æ≈—π ∑âÕßÕ◊¥ ·≈–ª«¥∑âÕß (Lozoya et al.,
2002)  „∫°—∫‡ª≈◊Õ°Ω√—Ëßµâ¡„™âÕ“∫√—°…“·º≈°¥∑—∫ (sore)
·≈–·º≈À≈ÿ¡ (Morton, 1980)   „∫Ω√—Ëß„π “√≈–≈“¬

·Õ≈°ÕŒÕ≈å   “¡“√∂„™âπ«¥À≈—ß‡æ◊ËÕ≈¥Õ“°“√™—° (con-
vulsion) ®“°≈¡∫â“À¡Ÿ (epilepsy) „π‡¥Á°  ·≈–Õ“°“√
°≈â“¡‡π◊ÈÕ°√–µÿ° (chorea) (Bhutani et al., 1969) ·≈–
¬—ß¡’√“¬ß“π∑“ß«‘∑¬“»“ µ√å„π°“√ÕÕ°ƒ∑∏‘Ï„π·ßàµà“ßÊ ‡™àπ
„∫Ω√—Ëß∑’Ë °—¥¥â«¬πÈ”¡—π ¡’ƒ∑∏‘Ï„π°“√≈¥°“√‡æ‘Ë¡®”π«π (anti-
proliferative activity) ¢Õß¡–‡√Áßº‘«Àπ—ß (epidermal
carcinoma) „π™àÕßª“°¡πÿ…¬å¡“°°«à“°“√√—°…“¥â«¬
Vincristine 4.37 ‡∑à“ (Manosroi et al., 2005)   “√
 °—¥¥â«¬‡Õ∑“πÕ≈  “¡“√∂¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”µ“≈„π
‡≈◊Õ¥ (Maruyama et al., 1985) ·≈–ª√—∫√–¥—∫πÈ”µ“≈
¢Õß¿“«–‡∫“À«“π™π‘¥ type II „Àâ‡¢â“ Ÿà¿“«–ª°µ‘‰¥â„πÀπŸ
(Oh et al., 2005) ‡ªìπµâπ

 “√ÕÕ°ƒ∑∏‘Ï à«π„À≠à¢Õß„∫Ω√—Ëß  §◊Õ   “√°≈ÿà¡
Flavonoids, Terpenoid ·≈– Tannin (Meckes et al.,
1996; Akihisa et al., 1987) ´÷Ëß‰¡à¡’ “√°≈ÿà¡ alkaloid
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π—π∑√‘°“  ™—π´◊ËÕ ·≈–§≥–71

·≈– Anthraguinones ¥—ß∑’Ë¡—°æ∫„πæ◊™ à«π„À≠à (Tona
et al., 1998)  ‚¥¬ “√∑’ËÕ¬Ÿà „π°≈ÿà¡ Flavonoids æ«°
Quercetin ·≈– Quercetin-3 arabinoside ¡’ ¡∫—µ‘„π
°“√¬—∫¬—Èß°“√À≈—Ëß¢Õß Acetylcholine ∑”„Àâ≈¥°“√∫’∫µ—«
(spasmolytic effect) ¢Õß≈”‰ â (Lutterodt, 1989) ¬—∫¬—Èß
‡Õπ‰´πå Cyclo-oxygenase ·≈–√∫°«π°“√ —ß‡§√“–Àå¢Õß
Postaglandin ´÷Ëß∑”„Àâ≈¥Õ“°“√Õ—°‡ ∫ ·≈–‰¢â (Lin et
al., 2002) √«¡∑—Èß¬—ß≈¥°“√‡Àπ’Ë¬«π”„π°“√∑”≈“¬¥’‡Õπ‡Õ
(DNA damage) ®“°°“√„™â Mitomycin C „π°“√√—°…“
¡–‡√Áß„π§π (Undeger et al., 2004)  ´÷ËßµàÕ¡“æ∫«à“
Quercetin ¬—ß¡’ ¡∫—µ‘ „π°“√‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
(Jacobasch et al., 2001) ≈¥°“√Õ—°‡ ∫ ·≈–µâ“π¡–‡√Áß
(Day et al., 2000)   à«π°“√»÷°…“ “√ÕÕ°ƒ∑∏‘Ï∑’Ë„™â „π
°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬ æ∫«à“‡°‘¥®“°ƒ∑∏‘Ï¢Õß Quercetin
(3,3',4',5'7-pentahydroxyflavone)  avicularin (3-L-4-
4-arabinofuranoside)  ·≈–  guajavarin (3-L-4-
pyranoside) (Oliver-Bever, 1986)  ·≈–‰¥â¡’°“√æ‘ Ÿ®πå
«à“¡’ƒ∑∏‘Ï „π°“√µâ“π·≈–∑”≈“¬‡™◊ÈÕ Escherichia coli
(Voravuthikunchi et al.,2004) Staphylococus aureus,
Staphylococus epidermis, Bacillus subtitis  (Rabe
and Staden, 1997) Salmonella enteritidis ·≈– Bacillus
cereus, Salmonella typhi, Proteus mirabilis ·≈–
Shigella dysenteria (Iwu, 1993)  πÕ°®“°π’È¬—ß “¡“√∂
¬—∫¬—Èß°“√µ‘¥‡™◊ÈÕ Rotavirus (Goncalves et al., 2005)
·≈–‡™◊ÈÕÕ–¡’∫“ (antiamoebic) ´÷Ëß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥
Õ“°“√∑âÕß‡ ’¬‰¥âÕ’°¥â«¬ (Lozoya et al., 1994)

®“° ¡∫—µ‘¢Õß„∫Ω√—Ëß¥—ß°≈à“«  ∑”„Àâ‡ÀÁπ∂÷ß§«“¡
‡ªìπ‰ª‰¥â„π°“√π”„∫Ω√—Ëß¡“„™â„π√—°…“À√◊ÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ
A. hydrophila  ´÷Ëß®—¥‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫ (Hazen
et al.,1978) ∑’Ë°àÕ„Àâ‡°‘¥ªí≠À“„π°“√‡≈’È¬ß —µ«åπÈ”·≈–∏ÿ√°‘®
Õÿµ “À°√√¡ª≈“ «¬ß“¡‡ªìπ®”π«π¡“°  Õ’°∑—Èß„πªí®®ÿ∫—π
æ∫«à“  ‡™◊ÈÕ  Aeromonas  spp.  ¡’°“√¥◊ÈÕµàÕ¬“ªØ‘™’«π–
®”π«π¡“°¢÷Èπ °“√„™â ¡ÿπ‰æ√Õ“®™à«¬≈¥ªí≠À“π’È≈ß¥â«¬

Õÿª°√≥å·≈–«‘∏’°“√

1.  —µ«å∑¥≈Õß

§—¥‡≈◊Õ°ª≈“§“√åæ (Cyprinus carpio) ∑’Ë‰¥â®“°

§√Õ°‡¥’¬«°—π  ®“°√â“π¢“¬ª≈“ «¬ß“¡  µ≈“¥®µÿ®—°√
°√ÿß‡∑æœ §≈–‡æ» ∑’Ë¡’§«“¡¬“«√–À«à“ß 6-8 ´¡. πÈ”Àπ—°
‡©≈’Ë¬ 25.5 °√—¡ ®”π«π 384 µ—« π”¡“‡≈’È¬ßª√—∫ ¿“æ
°àÕπ∑”°“√∑¥≈Õß 14 «—π ‚¥¬‡≈’È¬ß„π ¿“æ·«¥≈âÕ¡‡¥’¬«
°—π§◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘ 28±2oC  „πµŸâ°√–®°¢π“¥  50  ≈‘µ√
®”π«πª≈“ 6 µ—«/µŸâ „ÀâÕ“À“√ ”‡√Á®√Ÿª™π‘¥‡¡Á¥≈Õ¬πÈ” 3%
¢ÕßπÈ”Àπ—°µ—«µàÕ«—π ·∫àß„Àâ 3 ¡◊ÈÕ §◊Õ 8.00, 12.00 ·≈–
16.00 π.  ∑”°“√‡ª≈’Ë¬π∂à“¬πÈ” 20% ∑ÿ°«—π  ·≈–µ√«®
§ÿ≥¿“æπÈ”„π·µà≈–µŸâ°“√∑¥≈Õß∑ÿ°  7 «—π §«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
„ÀâÕ¬Ÿà∑’Ë 27-28oC  §à“§«“¡‡ªìπ°√¥-¥à“ß 6.8-8.4 ¡°./≈‘µ√
ÕÕ°´‘‡®π≈–≈“¬πÈ” 6-8 ¡°./≈‘µ√  ·Õ¡‚¡‡π’¬ 0-1 ¡°./
≈‘µ√  ·≈–‰π‰µ√∑å 0-1.6 ¡°./≈‘µ√ µ≈Õ¥°“√∑¥≈Õß

2. °“√‡µ√’¬¡ “√ °—¥„∫Ω√—Ëß

„™â«‘∏’°“√·™à¬ÿà¬ (maceration) ¥—¥·ª≈ß®“° Olajide
·≈–§≥– (1999) ‚¥¬´◊ÈÕ„∫Ω√—Ëßµ“°·Àâß∑’Ë∂Ÿ°ªÉπ≈–‡Õ’¬¥
®”π«π 10 °°. ·™à„π∂—ß∑’Ë¡’ 90% ‡Õ∑“πÕ≈ (EtOH)
ª√‘¡“µ√ 50 ≈‘µ√ªî¥Ω“ ‡ªìπ‡«≈“ 5 «—π ®“°π—Èπ‡°Á∫ “√∑’Ë‰¥â
¡“ªíòπ¥â«¬§«“¡‡√Á« 10,000 √Õ∫/π“∑’ (rpm) ‡ªìπ‡«≈“ 10
π“∑’ π” à«π∑’Ë‡ªìπ “√≈–≈“¬°√Õß¥â«¬°√–¥“…°√Õß‡∫Õ√å 4
‡æ◊ËÕ·¬°µ–°ÕπÕÕ°   à«π∑’Ë‡ªìπ¢Õß‡À≈«π”‰ª∑”„Àâ·Àâß
¥â«¬‡§√◊ËÕß√–‡À¬¿“¬„µâ Ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ 50oC ®π‰¥â
 “√ °—¥∑’Ë¡’≈—°…≥–‡Àπ’¬«¢âπ ™—ËßπÈ”Àπ—°‰¥â 1.29 °°. §‘¥
‡ªìπ 12.99% ¢Õß„∫·Àâß  ·≈â«®÷ß„ à¢«¥·°â«¡’Ω“∑’Ëºà“π
°“√¶à“‡™◊ÈÕ  ªî¥°—π· ß¥â«¬°√–¥“…Õ–≈Ÿ¡‘‡π’¬¡  ·≈â«‡°Á∫∑’Ë
Õÿ≥À¿Ÿ¡‘ 4oC ®π°«à“®–π”¡“„™â

3. °“√À“ MIC (Minimum inhibitory concentrations)

®“°°“√∑¥ Õ∫‡∫◊ÈÕßµâπ æ∫«à“ ‡¡◊ËÕ≈–≈“¬ “√ °—¥
„∫Ω√—Ëß‚¥¬„™â«‘∏’ Macrobroth dilution ®–„Àâ ’πÈ”µ“≈‡¢â¡
µ“¡√–¥—∫§«“¡‡¢â¡¢âπ ∑”„Àâ‰¡à “¡“√∂‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ß
∑’Ë™—¥‡®π  ®÷ß‡≈◊Õ°„™â«‘∏’ Agar dilution  ¥—¥·ª≈ß®“°
Christofilogiannis (2001) ‚¥¬∑”°“√≈–≈“¬ “√ °—¥„∫
Ω√—Ëß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥ Mueller Hinton Agar (MHA)
‡√‘Ë¡∑’Ë§«“¡‡¢â¡¢âπ 40,000 ppm ·≈–‡®◊Õ®“ß≈ß∑’≈– 100
ppm „™âÕ“À“√‡≈’È¬ß‡™◊ÈÕº ¡ 90% ‡Õ∑“πÕ≈‡ªìπµ—«§«∫§ÿ¡
Õà“πº≈∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√ °—¥∑’Ë‰¡àæ∫°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡™◊ÈÕ ·≈â«π”§à“ MIC ∑’Ë‰¥â „™â „π°“√»÷°…“°“√
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¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ ‚¥¬º ¡ “√ °—¥„πÕ“À“√ ·≈–„π
πÈ”¢Õß·µà≈–°≈ÿà¡°“√∑¥≈Õß

4. «‘∏’°“√„Àâ “√ °—¥„∫Ω√—Ëß

4.1 °“√°‘π (Oral route): π”Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª
≈Õ¬πÈ”¡“º ¡°—∫ “√ °—¥„∫Ω√—Ëß ‚¥¬º ¡ “√ °—¥„∫Ω√—Ëß∑’Ë
5% (1 ‡∑à“¢Õß MIC) ·≈– 10% (2 ‡∑à“¢Õß MIC) ·∫àß
„Àâ°‘π„π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à©’¥‡™◊ÈÕ ·≈–°≈ÿà¡∑¥≈Õß∑’Ë°‘πÕ“À“√
°àÕπ©’¥‡™◊ÈÕ 1 ·≈– 2  —ª¥“Àå √«¡∑—ÈßÀ≈—ß©’¥‡™◊ÈÕ 1  —ª¥“Àå
‚¥¬„π°≈ÿà¡Õ◊Ëπ„Àâ°‘πÕ“À“√™π‘¥‡¥’¬«°—π‚¥¬‰¡àº ¡ “√ °—¥
„∫Ω√—Ëß ∑ÿ°°≈ÿà¡„ÀâÕ“À“√ 3% ¢ÕßπÈ”Àπ—°µ—«µàÕ«—π ·∫àß„Àâ
2 ¡◊ÈÕ (‡™â“-‡¬Áπ)

4.2 °“√®ÿà¡ (Dip route): π” “√ °—¥„∫Ω√—Ëß∑’Ë¡’
≈—°…≥–‡Àπ’¬«≈–≈“¬°—∫‡Õ∑“πÕ≈ª√–¡“≥ 10 ¡≈. °àÕπ„ à
≈ß„ππÈ” º ¡ “√ °—¥„∫Ω√—Ëß„π∂—ß®ÿà¡„πª√‘¡“≥ 1000 ppm
(1 ‡∑à“¢Õß MIC) ·≈– 2000 ppm (2 ‡∑à“¢Õß MIC)
∑”°“√®ÿà¡ª≈“‡ªìπ‡«≈“ 5 π“∑’ ‚¥¬®ÿà¡ “√ °—¥„πª≈“°≈ÿà¡
§«∫§ÿ¡ (‰¡à©’¥‡™◊ÈÕ)  ·≈–°≈ÿà¡∑’Ë∑¥≈Õß°àÕπ©’¥‡™◊ÈÕ A.
hydrophila 1 ·≈– 2  —ª¥“Àå ·≈–À≈—ß©’¥‡™◊ÈÕ 1  —ª¥“Àå

4.3 °“√·™à (Bathing route): º ¡ “√ °—¥„∫
Ω√—Ëß„πµŸâª≈“„πª√‘¡“≥ 1000 ppm (1 ‡∑à“¢Õß MIC) ·≈–
2000 ppm (2 ‡∑à“¢Õß MIC) ‚¥¬π” “√ °—¥„∫Ω√—Ëß∑’Ë¡’
≈—°…≥–‡Àπ’¬«≈–≈“¬°—∫‡Õ∑“πÕ≈ª√–¡“≥ 10 ¡≈. °àÕπ„ à
≈ß„ππÈ” ∑”‡™àπ‡¥’¬«°—π„π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à©’¥‡™◊ÈÕ ·≈–°≈ÿà¡
∑¥≈Õß∑’Ë·™à„π “√ °—¥°àÕπ©’¥‡™◊ÈÕ 1 ·≈– 2  —ª¥“Àå √«¡
∑—ÈßÀ≈—ß©’¥‡™◊ÈÕ 1  —ª¥“Àå ‚¥¬·™àµ≈Õ¥‡«≈“

5. °“√‡µ√’¬¡‡™◊ÈÕ A. hydrophila ∑’Ë LD
50

π”‡™◊ÈÕ A. hydrophila (VMARCAh004) ∑’Ë‰¥â
®“°°“√·¬°‡™◊ÈÕ„πª≈“§“√åæ  ·≈–æ‘ Ÿ®πå‡™◊ÈÕ¥â«¬™ÿ¥µ√«®
API-20E test strip (bioMerieux® SA France) ·≈â«
®÷ßπ”¡“À“§à“ LD

50
 / 0.1 ¡≈. ∑’Ë 48 ™—Ë«‚¡ß µ“¡«‘∏’¢Õß

Reed ·≈– Muench (1983) ‡æ◊ËÕπ”¡“„™â„π°“√∑¥≈Õß©’¥
‡™◊ÈÕ

6. °“√∑¥≈Õß©’¥‡™◊ÈÕ (challenge study)

©’¥‡™◊ÈÕ A. hydrophila ∑’Ë§«“¡‡¢â¡¢âπ‡∑à“°—∫ LD
50

¢Õß‡™◊ÈÕ‡¢â“™àÕß∑âÕßª≈“§“√åæ„π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫ “√

 °—¥ ·≈–‰¥â√—∫ “√ °—¥°àÕπ°“√©’¥‡™◊ÈÕ‚¥¬°“√°‘π ®ÿà¡ ·≈–
·™à ∑’Ë 1 ·≈– 2  —ª¥“Àå √«¡∑—Èß°≈ÿà¡∑’Ë‰¥â√—∫ “√À≈—ßµ‘¥‡™◊ÈÕ
1  —ª¥“Àå ‚¥¬π—∫Õ—µ√“°“√µ“¬®π∂÷ß«—π∑’Ë 14 À≈—ß©’¥‡™◊ÈÕ
„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß  ‡æ◊ËÕπ”¡“§”π«π‡ªÕ√å‡ Á́πµå§«“¡
 —¡æ—π∏å„π°“√√Õ¥µ“¬ (Relative percent survival: RPS)
(Baulny et al., 1996)

RPS (%) = [% Õ—µ√“°“√µ“¬¢Õß°≈ÿà¡©’¥‡™◊ÈÕ∑’Ë‰¡à‰¥â√—∫
 “√ °—¥ - °≈ÿà¡©’¥‡™◊ÈÕ∑’Ë‰¥â√—∫ “√ °—¥·µà≈–
°≈ÿà¡] / °≈ÿà¡©’¥‡™◊ÈÕ∑’Ë‰¡à‰¥â√—∫ “√ °—¥

7. °“√·∫àß°≈ÿà¡°“√∑¥≈Õß

„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (completely
randomized design: CRD)  ‚¥¬π”ª≈“§“√åæ∑—ÈßÀ¡¥
®”π«π 384 µ—« ·∫àßÕÕ°‡ªìπ 32 °≈ÿà¡ °≈ÿà¡≈– 6 µ—« ·∫àß
∑” 2 ´È” ‚¥¬·∫àß°≈ÿà¡°“√∑¥≈Õß‡ªìπ™ÿ¥§«∫§ÿ¡ ™ÿ¥∑’Ë‰¥â√—∫
 “√ °—¥°àÕπ©’¥‡™◊ÈÕ 1 ·≈– 2  —ª¥“Àå ·≈–À≈—ß©’¥‡™◊ÈÕ 1
 —ª¥“Àå„π·µà≈–°≈ÿà¡°“√∑¥≈Õß ¥—ßπ’È

7.1 °≈ÿà¡§«∫§ÿ¡
°≈ÿà¡∑’Ë 1 ‰¡à‰¥â√—∫ “√ °—¥ (Neg.C)
°≈ÿà¡∑’Ë 2 ‰¡à‰¥â√—∫ “√ °—¥ ñ ©’¥‡™◊ÈÕ (Pos.C)

7.2 °≈ÿà¡°“√º ¡Õ“À“√
°≈ÿà¡∑’Ë 3 °‘π “√ °—¥ 5% 1  —ª¥“Àå

(O.MIC_1wk)
°≈ÿà¡∑’Ë 4 °‘π “√ °—¥ 10% 1  —ª¥“Àå

(O.2MIC_1wk)
°≈ÿà¡∑’Ë 5 °‘π “√ °—¥ 5% 2  —ª¥“Àå

(O.MIC_2wk)
°≈ÿà¡∑’Ë 6 °‘π “√ °—¥ 10% 2  —ª¥“Àå

(O.2MIC_2wk)
°≈ÿà¡∑’Ë 7 °‘π “√ °—¥ 5% 1  —ª¥“Àå °àÕπ

°àÕπ©’¥‡™◊ÈÕ (O.MIC_Pre1wk)
°≈ÿà¡∑’Ë 8 °‘π “√ °—¥ 10% 1  —ª¥“Àå °àÕπ

©’¥‡™◊ÈÕ (O.2MIC_Pre1wk)
°≈ÿà¡∑’Ë 9 °‘π “√ °—¥ 5% 2  —ª¥“Àå °àÕπ

©’¥‡™◊ÈÕ (O.MIC_Pre2wk)
°≈ÿà¡∑’Ë 10 °‘π “√ °—¥ 10% 2  —ª¥“Àå °àÕπ

©’¥‡™◊ÈÕ (O.2MIC_Pre2wk)



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 (©∫—∫æ‘‡»… 1) ¡’π“§¡ 2550 :  ¡ÿπ‰æ√‰∑¬ 2
§ÿ≥ ¡∫—µ‘¢Õß “√ °—¥À¬“∫„∫Ω√—ËßµàÕ°“√µâ“π‡™◊ÈÕ A. hydrophila

π—π∑√‘°“  ™—π´◊ËÕ ·≈–§≥–73

°≈ÿà¡∑’Ë 11 °‘π “√ °—¥ 5% 1  —ª¥“Àå À≈—ß
©’¥‡™◊ÈÕ (O.MIC_Post1wk)

°≈ÿà¡∑’Ë 12 °‘π “√ °—¥ 10%  1  —ª¥“Àå À≈—ß
©’¥‡™◊ÈÕ (O.2MIC_Post1wk)

7.3 °≈ÿà¡°“√®ÿà¡
°≈ÿà¡∑’Ë 13 ®ÿà¡ 5 π“∑’ 1,000 ppm 1  —ª¥“Àå

(D.MIC_1wk)
°≈ÿà¡∑’Ë 14 ®ÿà¡ 5 π“∑’ 2,000 ppm 1  —ª¥“Àå

(D.2MIC_1wk)
°≈ÿà¡∑’Ë 15 ®ÿà¡ 5 π“∑’ 1,000 ppm 2  —ª¥“Àå

(D.MIC_2wk)
°≈ÿà¡∑’Ë 16 ®ÿà¡ 5 π“∑’ 2,000 ppm 2  —ª¥“Àå

(D.2MIC_2wk)
°≈ÿà¡∑’Ë 17 ®ÿà¡ 5 π“∑’ 1,000 ppm

°àÕπ 1  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(D.MIC_Pre1wk)

°≈ÿà¡∑’Ë 18 ®ÿà¡ 5 π“∑’ 2,000 ppm
°àÕπ 1  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(D.2MIC_Pre1wk)

°≈ÿà¡∑’Ë 19 ®ÿà¡ 5 π“∑’ 1,000 ppm
°àÕπ 2  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(D.MIC_Pre2wk)

°≈ÿà¡∑’Ë 20 ®ÿà¡ 5 π“∑’ 2,000 ppm
°àÕπ 2  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(D.2MIC_Pre2wk)

°≈ÿà¡∑’Ë 21 ®ÿà¡ 5 π“∑’ 1,000 ppm  1  —ª¥“Àå
À≈—ß©’¥‡™◊ÈÕ (D.MIC_Post1wk)

°≈ÿà¡∑’Ë 22 ®ÿà¡ 5 π“∑’ 2,000 ppm  1  —ª¥“Àå
À≈—ß©’¥‡™◊ÈÕ (D.2MIC_Post1wk)

7.4 °≈ÿà¡°“√·™à
°≈ÿà¡∑’Ë 23 ·™àµ≈Õ¥ 24 ™¡. 1,000 ppm

1  —ª¥“Àå (B.MIC_1wk)
°≈ÿà¡∑’Ë 24 ·™àµ≈Õ¥ 24 ™¡. 2,000 ppm

1  —ª¥“Àå (B.2MIC_1wk)
°≈ÿà¡∑’Ë 25 ·™àµ≈Õ¥ 24 ™¡. 1,000 ppm

2  —ª¥“Àå (B.MIC_2wk)
°≈ÿà¡∑’Ë 26 ·™àµ≈Õ¥ 24 ™¡. 2,000 ppm

2  —ª¥“Àå (B.2MIC_2wk)

°≈ÿà¡∑’Ë 27 ·™àµ≈Õ¥ 24 ™¡. 1,000 ppm
°àÕπ 1  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(B.MIC_Pre1wk)

°≈ÿà¡∑’Ë 28 ·™àµ≈Õ¥ 24 ™¡. 2,000 ppm
°àÕπ 1  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(B.2MIC_Pre1wk)

°≈ÿà¡∑’Ë 29 ·™àµ≈Õ¥ 24 ™¡. 1,000 ppm
°àÕπ 2  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(B.MIC_Pre2wk)

°≈ÿà¡∑’Ë 30 ·™àµ≈Õ¥ 24 ™¡. 2,000 ppm
°àÕπ 2  —ª¥“Àå·≈â«©’¥‡™◊ÈÕ
(B.2MIC_Pre2wk)

°≈ÿà¡∑’Ë 31 ·™àµ≈Õ¥ 24 ™¡. 1,000 ppm
1  —ª¥“Àå À≈—ß©’¥‡™◊ÈÕ
(B.MIC_Post1wk)

°≈ÿà¡∑’Ë 32 ·™àµ≈Õ¥ 24 ™¡. 2,000 ppm
1  —ª¥“Àå À≈—ß©’¥‡™◊ÈÕ
(B.2MIC_Post1wk)

8. °“√‡°Á∫·≈–µ√«®‡≈◊Õ¥

∑”°“√‡®“–‡≈◊Õ¥ª≈“„π°≈ÿà¡∑¥≈Õß∑’Ë 1  —ª¥“Àå
∑—ÈßÀ¡¥∑’Ë‰¡àµ“¬„π‡™â“«—π∑’Ë 8 ·≈–ª≈“„π°≈ÿà¡∑¥≈Õß∑’Ë 2
 —ª¥“Àå„π‡™â“«—π∑’Ë 15 ¢Õß°“√∑¥≈Õß ‚¥¬∑”°“√‡®“–‡≈◊Õ¥
®“°‡ âπ‡≈◊Õ¥¥” à«π∑â“¬ (caudal vein) ¥â«¬‰´√‘ß§å∑’Ë
‡§≈◊Õ∫¥â«¬‡Œª“√‘π ∑”°“√µ√«®§à“∑“ß‚≈À‘µ«‘∑¬“ §à“™’«‡§¡’
‚≈À‘µ ·≈–§«“¡ “¡“√∂„π°“√°≈◊π∑”≈“¬¢Õß‡¡Á¥‡≈◊Õ¥¢“«
(phagocytic ability) ·≈– chemotatic activity

9. °“√µ√«®«—¥§à“∑“ß‚≈À‘µ«‘∑¬“  §à“∑“ß™’«‡§¡’„π‚≈À‘µ

·≈–§«“¡ “¡“√∂„π°“√°≈◊π∑”≈“¬¢Õß‡¡Á¥‡≈◊Õ¥¢“«

∑”°“√π—∫§à“®”π«π‡¡Á¥‡≈◊Õ¥·¥ß (RBC: cell/µl)
·≈–§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“« (WBC: cell/ml)  ‚¥¬„™â
hemocytometer (Thrall et al., 2004)   °“√«—¥§à“
‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ (Hct À√◊Õ PVC: %) µ“¡«‘∏’¢Õß
Larsen ·≈– Snieszko (1971)

π”‡≈◊Õ¥∑’Ë‡À≈◊ÕÕ¬Ÿà¡“·¬°æ≈“ ¡à“ (Hrubec and
Smith, 1999)  À¬¥æ≈“ ¡à“®”π«π 30 ‰¡‚§√≈‘µ√ ≈ß
∫π™ÿ¥µ√«® Õ∫ ”‡√Á®√Ÿª (Reflotron® test; Roche;
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Germany)   ”À√—∫ blood Urea nitrogen (BUN),
creatinine, alanine aminotransferase (ALT), aspatate
aminotransferase (AST) ·≈– glucose (GLU) ·≈â«
π”¡“Õà“πº≈¥â«¬‡§√◊ËÕßµ√«®«—¥§à“∑“ß‡§¡’¢Õß‡≈◊Õ¥
(Reflotron® Plus; Roche; Germany)    à«π total
protein „πæ≈“ ¡à“Õà“π¥â«¬‡§√◊ËÕß¡◊Õ total solid (TS)
refractometer ·≈â«∫—π∑÷°¢âÕ¡Ÿ≈

∑”°“√«—¥§«“¡ “¡“√∂„π°“√®—∫°‘π‡™◊ÈÕ·∫§∑’‡√’¬
¢Õß‡¡Á¥‡≈◊Õ¥¢“« §◊Õ phagocytosis µ“¡«‘∏’¢Õß Mathews
·≈–§≥– (1990) ·≈– chemotaxis activity µ“¡«‘∏’¢Õß
Weeks-Perkins ·≈–§≥– (1995) ¥—ßπ’È

% phagocytosis = [®”π«π‡´≈≈å∑’Ë°‘π·∫§∑’‡√’¬„π
1 field x 100] /  ®”π«π‡´≈≈å
∑—ÈßÀ¡¥„π 1 field

% Chemotaxis = [®”π«π‡´≈≈å∑’ËÕ¬Ÿà¥â“π≈à“ß¢Õß
membrane 1 field x 100] /
®”π«π‡´≈≈å∑—ÈßÀ¡¥„π 1 field

10. °“√µ√«®§ÿ≥¿“æπÈ”

‚¥¬∑”°“√µ√«®§ÿ≥¿“æπÈ”„π·µà≈–µŸâ°“√∑¥≈Õß„π
«—π∑’Ë 0, 7 ·≈– 14 ∑”°“√µ√«®πÈ”°àÕπ·≈–À≈—ß°“√≈–≈“¬
 “√ °—¥„∫Ω√—Ëß∑’Ë§«“¡‡¢â¡¢âπ 1000 ppm ·≈– 2000 ppm
´÷Ëß∑”°“√µ√«®Õÿ≥À¿Ÿ¡‘ ·≈–§à“ÕÕ°´‘‡®π≈–≈“¬„ππÈ”¥â«¬
‡§√◊ËÕßµ√«®«—¥§à“ÕÕ°´‘‡®π∑’Ë≈–≈“¬„ππÈ” (Oxygen meter;
YSI MODEL 57) §à“æ’‡Õ™ §«“¡‡ªìπ¥à“ß §≈Õ√’π ‰π‰µ√∑å
´—≈‰ø¥å §«“¡°√–¥â“ß ·Õ¡‚¡‡π’¬  ·≈–∑”°“√µ√«®§à“
øÕµ‡øµ ¥â«¬‡§√◊ËÕß ‡ª°‚µ√‚ø‚µ¡‘‡µÕ√å (Spectrophoto-
meter; Haeh®DR/800)

11. °“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

«‘‡§√“–Àåº≈°“√∑¥≈Õß ‚¥¬«‘∏’«‘‡§√“–Àå§«“¡·ª√-
ª√«π (analysis of variance: ANOVA) ‚¥¬„™â√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ∑’Ë 95% (P<0.05)

º≈°“√∑¥≈Õß

1. °“√‡µ√’¬¡‡™◊ÈÕ A. hydrophila ∑’Ë LD
50
 ·≈–§à“ MIC

æ∫«à“§à“ LD
50
 / 0.1 ¡≈. ∑’Ë 48 ™—Ë«‚¡ß ¢Õß‡™◊ÈÕ¡’

§à“‡∑à“°—∫ 6x105 ‡´≈≈å/¡≈. ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ “√ °—¥
„∫Ω√—Ëß∑’Ë 1000 ppm ‡ªìπ§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë‰¡à¡’‡™◊ÈÕ¢÷Èπ
®÷ß∑”°“√º ¡ “√ °—¥„∫Ω√—Ëß„πÕ“À“√∑’Ë  5%  ·≈–∑’Ë  10%
·≈–º ¡ “√ °—¥„∫Ω√—Ëß≈ß„ππÈ”·™à·≈–®ÿà¡ 1000 ppm ·≈–
2000 ppm

2. ‡ªÕ√å‡´Áπµå§«“¡ —¡æ—π∏å„π°“√√Õ¥µ“¬

®“°°“√»÷°…“ ¡∫—µ‘¢Õß “√ °—¥„∫Ω√—Ëß„π°“√µàÕµâ“π
‡™◊ÈÕ A. hydrophila „πª≈“§“√åæ ‚¥¬π—∫Õ—µ√“°“√µ“¬À≈—ß
©’¥‡™◊ÈÕ  æ∫«à“ª≈“®–· ¥ßÕ“°“√µ‘¥‡™◊ÈÕ ´÷Ëß¡’®ÿ¥‡≈◊Õ¥ÕÕ°
µ“¡µ—« ·≈–§√’∫∑âÕß  ∫“ßµ—«æ∫Õ“°“√∑âÕß∫«¡ ·≈–‡√‘Ë¡¡’
°“√µ“¬‡°‘¥¢÷Èπ∑’Ë 8 ™—Ë«‚¡ßÀ≈—ß©’¥‡™◊ÈÕ ·≈–¡’Õ—µ√“°“√µ“¬
 Ÿß ÿ¥ (Maximum mortality) ∑’Ë 12-24 ™—Ë«‚¡ß  ‚¥¬¡’
‡ªÕ√å‡´Áπµå§«“¡ —¡æ—π∏å„π°“√√Õ¥µ“¬µË” ÿ¥„π°≈ÿà¡§«∫§ÿ¡
∑’Ë°‘π “√ °—¥„∫Ω√—Ëß 10 % À≈—ß©’¥‡™◊ÈÕ 1  —ª¥“Àå (19.93%)
·≈– Ÿß ÿ¥„π°≈ÿà¡∑’Ë°‘π “√ °—¥„∫Ω√—Ëß 5% °àÕπ©’¥‡™◊ÈÕ 2
 —ª¥“Àå °≈ÿà¡®ÿà¡ “√ °—¥ 1,000 ppm 5 π“∑’ °àÕπ©’¥‡™◊ÈÕ
1 ·≈– 2  —ª¥“Àå (100%) ·≈–æ∫«à“„π°≈ÿà¡∑’Ë‰¥â√—∫ “√
 °—¥„∫Ω√—Ëß‚¥¬°“√·™à∑’Ë 1,000 ·≈– 2,000 ppm √«¡∑—Èß
„π°≈ÿà¡∑’Ë®ÿà¡ “√ 2,000 ppm 5 π“∑’ ª≈“µ“¬À¡¥¿“¬„π
‡«≈“ 5-10 π“∑’ (Table 1)

3. §à“∑“ß‚≈À‘µ«‘∑¬“ ™’«‡§¡’„π‚≈À‘µ ·≈–§à“§«“¡ “¡“√∂

„π°“√°≈◊π∑”≈“¬¢Õß‡¡Á¥‡≈◊Õ¥¢“«

°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫ “√ °—¥·≈–∂Ÿ°©’¥‡™◊ÈÕ (Pos.C)
®–¡’§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“« Ÿß°«à“∑ÿ°°≈ÿà¡°“√∑¥≈Õß √Õß
≈ß¡“‡ªìπ°≈ÿà¡∑’Ë°‘πÕ“À“√º ¡ “√ °—¥ 10% À≈—ß©’¥‡™◊ÈÕ
(O.2MIC_Post1wk)   °≈ÿà¡®ÿà¡ “√ °—¥À≈—ß©’¥‡™◊ÈÕ
(D.MIC_Post1wk)  °‘πÕ“À“√º ¡ 5%  À≈—ß©’¥‡™◊ÈÕ
(O.MIC_Post1wk)  ·≈–°≈ÿà¡∑’Ë°‘πÕ“À“√º ¡ 10% °àÕπ
©’¥‡™◊ÈÕ 1  —ª¥“Àå (O.2MIC_Pre1wk) µ“¡≈”¥—∫ ·≈–¡’
§à“·µ°µà“ß®“°°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) √«¡
∑—Èß¡’§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπµË”°«à“∑ÿ°°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠
¬°‡«âπ°≈ÿà¡∑’Ë°‘πÕ“À“√º ¡ “√ °—¥ 10% À≈—ß©’¥‡™◊ÈÕ



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 (©∫—∫æ‘‡»… 1) ¡’π“§¡ 2550 :  ¡ÿπ‰æ√‰∑¬ 2
§ÿ≥ ¡∫—µ‘¢Õß “√ °—¥À¬“∫„∫Ω√—ËßµàÕ°“√µâ“π‡™◊ÈÕ A. hydrophila

π—π∑√‘°“  ™—π´◊ËÕ ·≈–§≥–75

Table 1. Effect of dried guava leaves extract on relative percent survival (%RPS)

Group %RPS Group %RPS Group %RPS

1 Neg.C N 12 O.2MIC_Post1wk 19.93 23 B.MIC_1wk 0
2 Pos.C * 13 D.MIC_1wk N 24 B.2MIC_1wk 0
3 O.MIC_1wk N 14 D.2MIC_1wk 0 25 B.MIC_2wk 0
4 O.2MIC_1wk N 15 D.MIC_2wk N 26 B.2MIC_2wk 0
5 O.MIC_2wk N 16 D.2MIC_2wk 0 27 B.MIC_Pre1wk 0
6 O.2MIC_2wk N 17 D.MIC_Pre1wk 100 28 B.2MIC_Pre1wk 0
7 O.MIC_Pre1wk 60.02 18 D.2MIC_Pre1wk 0 29 B.MIC_Pre2wk 0
8 O.2MIC_Pre1wk 0 19 D.MIC_Pre2wk 100 30 B.2MIC_Pre2wk 0
9 O.MIC_Pre2wk 100 20 D.2MIC_Pre2wk 0 31 B.MIC_Post1wk 0

10 O.2MIC_Pre2wk 79.95 21 D.MIC_Post1wk 79.95 32 B.2MIC_Post1wk 0
11 O.MIC_Post1wk 20.77 22 D.2MIC_Post1wk 0

N = Non infected A. hydrophila group      * = only infected A. hydrophila but no treat

(O.2MIC_Post1wk)   °≈ÿà¡®ÿà¡ “√ °—¥À≈—ß©’¥‡™◊ÈÕ
(D.MIC_Post1wk) ·≈–°≈ÿà¡∑’Ë°‘πÕ“À“√º ¡ 10% °àÕπ
©’¥‡™◊ÈÕ 1  —ª¥“Àå (O.2MIC_Pre1wk) ∑—Èßπ’È‰¡àæ∫§«“¡
 —¡æ—π∏å¢Õß§«“¡·µ°µà“ß¢Õß§à“™’«‡§¡’ (§à“‡Õπ‰´¡å AST
ALT ·≈–§à“πÈ”µ“≈„π‡≈◊Õ¥) ·≈–‚ª√µ’π„πæ≈“ ¡à“ √–À«à“ß
°≈ÿà¡°“√∑¥≈Õß ‚¥¬§à“∑’ËµË”°«à“§«“¡ “¡“√∂¢Õß‡§√◊ËÕßµ√«®
«—¥§à“∑“ß‡§¡’¢Õß‡≈◊Õ¥ (Reflovet® Plus) §◊Õ blood urea
nitrogen (< 20.0 mg/dl) ·≈– creatinine (< 0.5 mg/
dl) (Figure 1 ·≈– Table 2) ®÷ß‰¡à “¡“√∂√“¬ß“πº≈
¢Õß§à“¥—ß°≈à“«‰¥â

4. ‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æπÈ”ª°µ‘∑’Ë‡≈’È¬ßª≈“ ·≈–À≈—ß®“°

„Àâ “√ °—¥„∫Ω√—Ëß

À≈—ß®“°„ à “√ °—¥≈ß„ππÈ”·≈–„ÀâÕÕ°´‘‡®π ®–‡°‘¥
øÕß®”π«π¡“° æ∫«à“§à“§ÿ≥¿“æπÈ”∑’Ë‡ª≈’Ë¬π·ª≈ß §◊Õ §à“
§«“¡‡ªìπ¥à“ß≈¥≈ß æ’‡Õ™µË”≈ß ´—≈‰ø¥å Ÿß¢÷Èπ §«“¡°√–¥â“ß
≈¥≈ß ·Õ¡‚¡‡π’¬ Ÿß¢÷Èπ ·≈–§à“øÕµ‡øµ‡æ‘Ë¡¢÷Èπ (Table 3)
§à“∑’Ë‰¡à¡’§«“¡‡ª≈’Ë¬π·ª≈ß  §◊Õ  Õÿ≥À¿Ÿ¡‘  §à“ÕÕ°´‘‡®π
≈–≈“¬„ππÈ” §≈Õ√’π ·≈–‰π‰µ√∑å

 √ÿª·≈–«‘®“√≥å

ª√‘¡“≥¢Õß “√ °—¥„∫Ω√—Ëß∑’Ë‰¥â®“°„∫Ω√—Ëß·Àâß∑’ËªÉπ
≈–‡Õ’¬¥ ‡¡◊ËÕ °—¥¥â«¬‡Õ∑“πÕ≈§‘¥‡ªìπ 12.99% ‡¡◊ËÕ‡∑’¬∫

°—∫πÈ”Àπ—°„∫Ω√—Ëß·ÀâßªÉπµ—Èßµâπ  ÷́Ëß„°≈â‡§’¬ß®“°º≈°“√
»÷°…“¢Õß Olajide ·≈–§≥– (1999) ∑’Ë‰¥â “√ °—¥®“°°“√
„™â‡Õ∑“πÕ≈ §‘¥‡ªìπ 13.2%  ·µàµà“ß®“°º≈¢Õß  °≈°‘®
(2545) ∑’Ë‰¥â‡æ’¬ß 7.26% „π 75% ‡Õ∑“πÕ≈ ‚¥¬ “√∑’Ë
 °—¥‰¥â„π√“¬ß“π¢Õß °≈°‘®¡’§à“ MIC ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬
3 ™π‘¥ §◊Õ P. multicida ‡∑à“°—∫ 156 ppm  E. coli ·≈–
S. typhimurium ‡∑à“°—∫ 5,000 ppm µ“¡≈”¥—∫ ´÷ËßÕ“®
‡°‘¥®“°§ÿ≥¿“æ¢Õß«—µ∂ÿ¥‘∫∑’Ë·µ°µà“ß°—π ·≈–‡∑§π‘§„π
¢—ÈπµÕπ·≈–‡«≈“„π°“√ °—¥ ´÷Ëß∑”„Àâ °—¥ “√ÕÕ°¡“‰¥â„π
ª√‘¡“≥∑’Ë·µ°µà“ß°—π ®÷ß∑”„Àâ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â·µ°µà“ß°—π ( ÿ√’¬å, 2529) ·≈–§«“¡
·µ°µà“ß¢Õß‡™◊ÈÕ∑’Ë„™â„π°“√∑¥ Õ∫

®“°°“√∑¥ Õ∫‡∫◊ÈÕßµâπ„π°“√·™à ®ÿà¡ ·≈–°‘π “√
 °—¥„∫Ω√—Ëß  æ∫«à“ª≈“ “¡“√∂°‘πÕ“À“√∑’Ëº ¡ “√ °—¥„∫
Ω√—Ëß∑’Ë 5%  ∑’Ë„Àâª√‘¡“≥ 3% ¢ÕßπÈ”Àπ—°µ—«/«—π‰¥âÀ¡¥ ·µà
°‘πÕ“À“√∑’Ëº ¡ “√ °—¥ 10% ≈¥≈ß §◊Õ‡æ’¬ß 60-80%
¢Õßª√‘¡“≥Õ“À“√∑’Ë„Àâ∑—ÈßÀ¡¥ (1.8-2.4% ¢ÕßπÈ”Àπ—°µ—«/
«—π) ´÷Ëß· ¥ß«à“°“√º ¡ “√ °—¥„∫Ω√—Ëß∑’Ë 10% ∑”„Àâ§«“¡
Õ¬“°Õ“À“√ (palatability) ≈¥≈ß    à«π°“√®ÿà¡∑’Ë 1000
ppm ‡ªìπ‡«≈“ 5 π“∑’ æ∫«à“À≈—ß®“°„ à “√ °—¥≈ß„ππÈ”
·≈–„ÀâÕÕ°´‘‡®π  ®–‡°‘¥øÕß®”π«π¡“°  ‡π◊ËÕß®“°°“√„ à
 “√ °—¥„∫Ω√—Ëß∑”„Àâ ¿“æÕ‘π∑√’¬å “√∑’Ë “¡“√∂≈–≈“¬πÈ”
¡“°¢÷Èπ·≈–§«“¡°√–¥â“ß≈¥≈ß®÷ß∑”„Àâ‡°‘¥øÕß‰¥âßà“¬
(Huguenin and Colt, 1989) À≈—ß®ÿà¡ª≈“ª√–¡“≥ 3 π“∑’
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Figure 1. Means of hematology affected by oral and immersion route of extractions and
control group

[Color figure can be viewed in the electronic version]
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 —ª¥“Àå (O.2MIC_Pre2wk) ¡’Õ—µ√“°“√µ“¬≈¥≈ß πà“®–
‡ªìπº≈‡π◊ËÕß®“°ª≈“¡’°“√ª√—∫ ¿“æ„Àâ§ÿâπ‡§¬°—∫Õ“À“√º ¡
·≈–°‘πÕ“À“√¡“°¢÷Èπ„π —ª¥“Àå∑’Ë 2  Õ¥§≈âÕß°—∫°“√‡æ‘Ë¡
¢÷Èπ¢ÕßπÈ”Àπ—°µ—«

°“√®ÿà¡ “√ °—¥∑’Ë 1,000 ppm ∑’Ë°àÕπ°“√©’¥‡™◊ÈÕ 1
 —ª¥“Àå (D.MIC_Pre1wk) ·≈–À≈—ß°“√©’¥‡™◊ÈÕ 1  —ª¥“Àå
(D.MIC_Post1wk) ¡’Õ—µ√“√Õ¥¥’¢÷Èπ ·≈–¡’ª√– ‘∑∏‘¿“æ¥’
°«à“°≈ÿà¡∑’Ë°‘π ‡π◊ËÕß®“°À≈—ß∑”°“√©’¥‡™◊ÈÕª≈“∑ÿ°°≈ÿà¡°‘π
Õ“À“√‰¥âπâÕ¬≈ß  °“√®ÿà¡®÷ß‡ªìπ«‘∏’∑’Ë∑”„Àâª≈“‰¥â√—∫ “√∑’Ë
·πàπÕπ°«à“‡¡◊ËÕ‡«≈“ª≈“ªÉ«¬ (Noga, 1996)

®“°º≈¢Õß°“√«—¥°“√µÕ∫ πÕß∑“ß√–∫∫§ÿâ¡°—π„π
ª≈“§“√åæ ´÷Ëß “¡“√∂‡ªìπµ—«∫àß∫Õ°∂÷ß§«“¡µâ“π∑“π„πµ—«
 —µ«å ‚¥¬°“√µÕ∫ πÕß∑“ß√–∫∫§ÿâ¡°—π„π°“√µàÕ Ÿâ°—∫‡™◊ÈÕ
·∫§∑’‡√’¬®–‡æ‘Ë¡¢÷Èπ„πª≈“∑’Ë¡’¿Ÿ¡‘µâ“π∑“π¥’ (Sahoo et al.,
2004) ®–æ∫«à“∑ÿ°°≈ÿà¡°“√∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥„∫Ω√—Ëß¡’
§à“‡ªÕ√å‡´Áπµå¢Õß phagocytosis  Ÿß°«à“°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â
√—∫ “√·≈–‰¡à©’¥‡™◊ÈÕ (Neg.C) Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05)
¬°‡«âπ°≈ÿà¡®ÿà¡À≈—ß©’¥‡™◊ÈÕ (D.MIC_Post1wk) °≈ÿà¡∑’Ë°‘π
10% °àÕπ©’¥‡™◊ÈÕ 1  —ª¥“Àå (O.2MIC_Pre1wk) ·≈– 2
 —ª¥“Àå (O.2MIC_Pre2wk) ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥
„∫Ω√—Ëß “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß‚¥¬°√–∫«π°“√
®—∫°‘π ‘Ëß·ª≈°ª≈Õ¡‰¥â¡“°¢÷Èπ ‚¥¬°“√‡æ‘Ë¡°“√∑”ß“π¢Õß
π‘«‚µ√øî≈ å ·≈–·¡§‚§√ø“® (Roed et al., 2002)

§à“‡ªÕ√å‡´Áπµå Chemotaxis ¢Õß°≈ÿà¡∑’Ë°‘π “√ °—¥
‚¥¬‰¡à©’¥‡™◊ÈÕ ¡’§à“ Ÿß«à“°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫ “√ °—¥·≈–

‰¡à∂Ÿ°©’¥‡™◊ÈÕ (Neg.C) Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ·≈–∑ÿ°
°≈ÿà¡°“√∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥ ‚¥¬°“√°‘π·≈–®ÿà¡ ·≈–∂Ÿ°
©’¥‡™◊ÈÕ ¡’§à“ Ÿß°«à“‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫ “√
 °—¥·≈–∂Ÿ°©’¥‡™◊ÈÕ (Pos.C) · ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥„∫Ω√—Ëß
¡’º≈µàÕ§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπµ—«¢Õß‡¡Á¥‡≈◊Õ¥¢“«„π
°“√‡¢â“À“ ¬÷¥‡°“– ·≈–∑”≈“¬‡™◊ÈÕ‚√§‰¥â¥’¢÷Èπ (Bradley et
al., 1994)

®“°°“√«‘‡§√“–Àå§à“∑“ß‡§¡’·≈–‚≈À‘µ«‘∑¬“„π·µà≈–
°≈ÿà¡°“√∑¥≈Õß  æ∫«à“°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫ “√ °—¥·≈–
∂Ÿ°©’¥‡™◊ÈÕ (Pos.C) ®–¡’§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“« Ÿß°«à“∑ÿ°
°≈ÿà¡°“√∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) √à«¡°—∫¡’¿“«–
Hemorrhagic anemia Õ¬à“ß√ÿπ·√ß ·µà‰¡àæ∫§«“¡·µ°
µà“ß¢Õß¢Õß§à“‚ª√µ’π„π‡≈◊Õ¥∑—ÈßÀ¡¥  §à“‡Õπ‰´¡å AST
ALT ·≈–§à“πÈ”µ“≈„π‡≈◊Õ¥ √–À«à“ß°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠
(P>0.05) ´÷Ëß Õ¥§≈âÕß°—∫º≈¢Õß°“√«—¥°“√µÕ∫ πÕß∑“ß
√–∫∫§ÿâ¡°—π §◊Õ ª≈“∑’Ë¡’§à“°“√µÕ∫ πÕß‚¥¬°√–∫«π°“√
®—∫°‘π ‘Ëß·ª≈°ª≈Õ¡ Ÿß À√◊Õ¡’§«“¡µâ“π∑“π∑’Ë¥’°«à“ ®–¡’
‡ªÕ√å‡´πµå‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ §à“®”π«π‡¡Á¥‡≈◊Õ¥·¥ß Ÿß
·≈–¡’§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“«µË”°«à“ª≈“∑’Ëµ‘¥‡™◊ÈÕ  À√◊Õ¡’
§«“¡µâ“π∑“πµË” (Thrall et al., 2004)

®“°º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“°“√„Àâ “√ °—¥„∫
Ω√—Ëß “¡“√∂‡æ‘Ë¡¿Ÿ¡‘§ÿâ¡°—π·∫∫‰¡à®”‡æ“– (Non-specific
immune)  ·≈–≈¥Õ—µ√“°“√µ“¬¢Õßª≈“§“√åæ∑’Ë∂Ÿ°©’¥‡™◊ÈÕ
A. hydrophila ∑’Ë‡ªìπ·∫§∑’‡√’¬°àÕ‚√§‰¥â  ´÷Ëßº≈„π°“√
ªÑÕß°—π·≈–≈¥§«“¡√ÿπ·√ß¢Õß‚√§‰¥â¥’„π°≈ÿà¡∑’Ë ‰¥â√—∫ “√

Table 3. Average water quality of the control tank, 1,000 ppm and 2,000 dried guava
leaves extract

parameter control tank 1,000 ppm extraction 2,000 ppm extraction

Alkalinity (ppm) 100 80 70
pH 7.6 7.4 7.0
Sulfide (ppm) 0.025 0.025 0.05
Hardness (ppm) 800 600 300
Ammonia (ppm) 0.25 0.25 0.5
Phosphate (ppm) 0.73 1.34 2.75
Temperature (C º) 27.5 27.5 27.5
D.O. (ppm) 5 5 5
Chlorine (ppm) 0 0 0
Nitrite (ppm) 0 0 0
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·≈â« √«¡∑—Èß„Àâº≈¥’‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ∑”°“√‡æ‘Ë¡√–¬–‡«≈“„π°“√„Àâ
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„π°“√µàÕµâ“π·≈–∑”≈“¬‡™◊ÈÕ·∫§∑’‡√’¬ (Rao et al., 2006)
·≈–¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ A. hydrophila „π®“πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ‰¥â Õ¬à“ß‰√°Áµ“¡ °“√„Àâ “√ °—¥„π§«“¡‡¢â¡¢âπ∑’Ë
 Ÿß “¡“√∂∑”„Àâ‡°‘¥§«“¡‡ªìπæ‘…µàÕµ—«ª≈“Õ—π‡°‘¥®“° “√
Õ◊ËπÊ ∑’Ë¡’Õ¬Ÿà „π “√ °—¥À¬“∫∑’Ëπ”¡“„™â Õ’°∑—Èß≈¥§«“¡Õ¬“°
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§«√æ‘®“√≥“∂÷ß§«“¡‡À¡“– ¡¢Õß‡«≈“„π°“√„Àâ  ¢π“¥  «‘∏’
°“√„Àâ ·≈–™π‘¥¢Õßª≈“ ‡æ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‚§√ß°“√«‘®—¬‡ß‘π∑ÿπ§≥– —µ«·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ æ.». 2548 ∑’Ë π—∫ πÿπ‡ß‘π∑ÿπ„π
°“√«‘®—¬„π§√—Èßπ’È   ¢Õ∫§ÿ≥ π—°«‘∑¬“»“ µ√å ·≈–π—°«‘®—¬
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