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Abstract
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THE INVASION OF GUPPY SKIN BY TETRAHYMENA SPP. AFTER
INDUCED INJURIES

A study was carried out on the invasion of Guppy skin by Tetrahymena spp. after various

types of skin injury. Three types of skin injuries, scale removal, brush scratching and acetic acid

irritation were performed. Tetrahymena spp. only the acetic acid irritation method allowed to

invade the damaged skin. Guppy skin using this method, the fish caudal fin was covered with a

10%, acetic acid soaked, cotton strip for three minutes and exposed to water containing Tetrahymena

spp. for 24 hours. Successful invasion used 100 Tetrahymena spp. cells/ml. in the water, at 25oC and

a pH of 7.0-8.0. Histopathological examination suggested severe damage to the epidermis and

dermis were the primary factors enabling successful invasion.
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∫∑§—¥¬àÕ

Õ√—≠≠“ æ≈æ√æ‘ ‘∞1*  ¡“‚°‚µ ‡Õπ‚¥2

°“√·∑√°µ—«¢Õß‡µµ√â“‰Œ¡’π“‡¢â“ Ÿàº‘«Àπ—ßª≈“À“ßπ°¬Ÿß∑’Ë∂Ÿ°∑”„Àâ‡°‘¥∫“¥·º≈

µà“ß™π‘¥°—π

»÷°…“°“√·∑√°µ—«¢Õß‡µµ√â“‰Œ¡’π“‡¢â“ Ÿàº‘«Àπ—ßª≈“À“ßπ°¬Ÿß∑’Ë∂Ÿ°∑”„Àâ‡°‘¥∫“¥·º≈™π‘¥µà“ßÊ °—π 3 «‘∏’ ‰¥â·°à

°“√¥÷ß‡°≈Á¥ °“√¢Ÿ¥¥â«¬·ª√ß ·≈–°“√√–§“¬‡§◊Õß¥â«¬°√¥Õ–´‘µ‘§ æ∫«à“°“√∑”„Àâ‡°‘¥∫“¥·º≈∑’Ëº‘«Àπ—ß¥â«¬°√¥

Õ–´‘µ‘§°àÕπ°“√ —¡º— ‡™◊ÈÕ‡ªìπ«‘∏’∑’Ë∑”„Àâ‡µµ√â“‰Œ¡’π“·∑√°µ—«‡¢â“ Ÿàº‘«Àπ—ßª≈“À“ßπ°¬Ÿß‰¥â∑ÿ°µ—« «‘∏’¥—ß°≈à“«∑”

‚¥¬°“√„™â·∂∫ ”≈’™ÿ∫°√¥Õ–´‘µ‘§‡¢â¡¢âπ 10% «“ß∑“∫‰«â∑’Ë‚§π§√’∫À“ßª≈“‡ªìπ‡«≈“ 3 π“∑’ ®“°π—Èππ”ª≈“‰ª

‡≈’È¬ß„ππÈ”∑’Ë¡’‡™◊ÈÕ‡µµ√â“‰Œ¡’π“∑’Ë§«“¡‡¢â¡¢âπ 100 ‡´≈≈å/¡≈. ∑’ËÕÿ≥À¿Ÿ¡‘ 25
o
´. ·≈–∑’Ë§«“¡‡ªìπ°√¥¥à“ß 7.0-8.0

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°°“√µ√«®‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“æ∫«à“ °“√∑’Ë‡π◊ÈÕ‡¬◊ËÕº‘«Àπ—ß™—ÈππÕ° ·≈–™—Èπ„π∂Ÿ°

∑”≈“¬Õ¬à“ß¡“° ‡ªìπªí®®—¬À≈—°∑’Ë∑”„Àâ‡™◊ÈÕ‡µµ√â“‰Œ¡’π“ “¡“√∂·∑√°µ—«‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ„µâº‘«Àπ—ßª≈“‰¥â

§” ”§—≠ :  ‡µµ√â“‰Œ¡’π“ ‚√§ª≈“ ª≈“À“ßπ°¬Ÿß

∫∑π”

°“√‡æ“–‡≈’È¬ßª≈“ «¬ß“¡‡ªìπÕ’°∏ÿ√°‘®Àπ÷Ëß¢Õß

°“√‡æ“–‡≈’È¬ß —µ«åπÈ”∑’Ë¡’°“√‡µ‘∫‚µ·≈–¢¬“¬µ—«‡ªìπ

Õ¬à“ß¡“°„πÀ≈“¬Ê ª√–‡∑»√«¡∑—Èßª√–‡∑»‰∑¬ ª≈“

 «¬ß“¡™π‘¥∑’Ë‰¥â√—∫§«“¡π‘¬¡¡“µ—Èß·µà„πÕ¥’µ®π

∂÷ßªí®®ÿ∫—π ‰¥â·°à ª≈“À“ßπ°¬Ÿß ‡π◊ËÕß®“°‡ªìπª≈“∑’Ë¡’

√“§“∂Ÿ°  “¡“√∂‡æ“–æ—π∏ÿå‰¥âßà“¬ ¡’§«“¡∑π∑“π ª√—∫

µ—«‰¥â¥’°—∫∑ÿ° ¿“æ·«¥≈âÕ¡  “¡“√∂®”Àπà“¬‰¥â∑—Èß„π

·≈–µà“ßª√–‡∑»Õ¬à“ß ¡Ë”‡ ¡Õ Õ¬à“ß‰√°Áµ“¡ ªí≠À“

 ”§—≠∑’Ë∑”„Àâ°“√º≈‘µ·≈–®”Àπà“¬ª≈“À“ßπ°¬Ÿß¬—ß

‰¡à‰¥âº≈¥’‡∑à“∑’Ë§«√§◊Õ°“√·æ√à°√–®“¬‚√§∑’Ë‡√’¬°«à“

çGuppy Killing Diseaseé À√◊Õ∑’Ë√Ÿâ®—°°—π„π°≈ÿà¡ºŸâ‡≈’È¬ß

ª≈“À“ßπ°¬Ÿß¢Õß‰∑¬«à“ ‚√§µ—«‡ªóòÕ¬ ‚√§¥—ß°≈à“«‡°‘¥

®“°°“√µ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“ (∞‘µ‘æ√ ·≈–§≥–, 2001;

Lom and Dykova, 1992) ‚√§µ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“‰¡à

‡æ’¬ß·µà∑”§«“¡‡ ’¬À“¬µàÕ‡°…µ√°√∑’Ë‡æ“–‡≈’È¬ßª≈“

À“ßπ°¬Ÿß‚¥¬µ√ß‡∑à“π—Èπ·µà¬—ß àßº≈°√–∑∫µàÕ∏ÿ√°‘®

°“√§â“ª≈“ «¬ß“¡∑—Èß√–∫∫‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∏ÿ√°‘®

°“√ àßÕÕ°Õ—π‡°‘¥®“°°“√µ“¬·≈–°“√·æ√à√–∫“¥¢Õß

‚√§¥—ß°≈à“«„πª≈“À“ßπ°¬Ÿß∑’Ëª√–‡∑»ºŸâ√—∫´◊ÈÕª≈“¬

∑“ß ∑”„ÀâºŸâ´◊ÈÕ‰¡à¡—Ëπ„®„π§ÿ≥¿“æª≈“ «¬ß“¡∑’Ë¡“

®“°ª√–‡∑»µà“ßÊ „π‡Õ‡™’¬ (Biffar, 1997)

‡µµ√â“‰Œ¡’π“‡ªìπ‚ª√‚µ´—«™π‘¥∑’Ë¡’‡ âπ¢π√Õ∫

µ—« (ciliated protozoa) æ∫‰¥â„π ‘Ëß·«¥≈âÕ¡∑’Ë¡’πÈ”‡ªìπ

 à«πª√–°Õ∫ °“√¥”√ß™’æ¢Õß‡µµ√â“‰Œ¡’π“„π ¿“æ

·«¥≈âÕ¡∑—Ë«‰ª‡ªìπ·∫∫Õ‘ √– (free-living) (Corliss,

1953) ·µà„π ¿“«–·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡ ‡™àπ  ¿“æ

∑’Ë¢“¥·§≈π∏“µÿÕ“À“√ ‡µµ√â“‰Œ¡’π“ °Á “¡“√∂ ◊∫

æ—π∏ÿå·∫∫Õ“»—¬‡æ»‰¥â ·≈– “¡“√∂ª√—∫µ—«„Àâ¥”√ß™’«‘µ

Õ¬Ÿà‰¥â„π ¿“æ·«¥≈âÕ¡∑’Ë·µ°µà“ß®“° ¿“æ·«¥≈âÕ¡

‡¥‘¡Õ¬à“ß¡“°‰¥â (Elliott, 1973) Õ¬à“ß‰√°Á¥’  ¿“«–∑’Ë

‡À¡“– ¡µàÕ°“√·∫àßµ—«·≈–‡®√‘≠‡µ‘∫‚µ¢Õß‡µµ√â“‰Œ¡’π“
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§◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. ·≈–§«“¡‡ªìπ°√¥¥à“ß 7-8 ´÷Ëß

‡ªìπ ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡≈’È¬ßª≈“ «¬ß“¡

‡™àπ‡¥’¬«°—π (Ling,1992)

°“√»÷°…“‡°’Ë¬«°—∫‡µµ√â“‰Œ¡’π“ ‰¥â¡’√“¬ß“π¡“

µ—Èß·µà §». 1953 (Corliss,1953) „π√–¬– 3-4 ªï∑’Ë

ºà“π¡“¡’°“√µ√«®æ∫°“√µ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“„πª≈“

À“ßπ°¬Ÿß∑—Èß„πª√–‡∑»·≈–µà“ßª√–‡∑»‡æ‘Ë¡¢÷Èπ (∞‘µ‘æ√

·≈–§≥–, 2001; Imai et al., 2000) °“√∑¥≈Õß„Àâ

ª≈“À“ßπ°¬Ÿßµ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“„πÀâÕßªØ‘∫—µ‘°“√π—Èπ

·¡â«à“®–‰¥â‡§¬¡’°“√»÷°…“„π —µ«åµà“ßÊ √«¡∂÷ßª≈“¡“·≈â«

°Áµ“¡ (Kozloff, 1957; Thompson, 1958; Seaman

et al., 1972) ·µà„π√“¬ß“π¥—ß°≈à“«¡’√“¬≈–‡Õ’¬¥‰¡à‡æ’¬ß

æÕ∑’Ë®–π”¡“„™â∑”°“√∑¥≈Õß´È”‡æ◊ËÕÀ“·π«∑“ß„π°“√

§«∫§ÿ¡ªÑÕß°—π‚√§‰¥â ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È®÷ß¡’

«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“«‘∏’°“√∑’Ë‡À¡“– ¡∑’Ë®–∑”„Àâ‡µµ√â“

‰Œ¡’π“·∑√°µ—«‡¢â“ Ÿàº‘«Àπ—ßª≈“‡æ◊ËÕπ”¡“„™â„π°“√

»÷°…“‚√§µ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“„πª≈“ «¬ß“¡µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

°“√·¬°‡™◊ÈÕ

·¬°‡™◊ÈÕ‡µµ√â“‰Œ¡’π“®“°º‘«Àπ—ßª≈“ªÉ«¬π”

¡“µ√«® Õ∫ “¬æ—π∏ÿå¥â«¬°“√µ√«®¥Ÿ√Ÿª√à“ß≈—°…≥–

¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå· ß «à“ß∑’Ë°”≈—ß¢¬“¬ 400 ‡∑à“

µ√«® Õ∫ È́”¥â«¬°“√¬âÕ¡ ’´‘≈‡«Õ√åÕ‘¡‡æ√°‡π™—Ëπ

µ“¡«‘∏’¢Õß Lom and Dykova (1992) ®“°π—Èππ”¡“

‡≈’È¬ß‡æ‘Ë¡®”π«π·≈–‡°Á∫√—°…“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë

ª√–°Õ∫¥â«¬ proteose peptone 0.5% tryptone 0.5%

·≈– K
2
HPO

4
 0.02% ∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. °àÕπ‡√‘Ë¡°“√

∑¥≈Õß‡ªìπ‡«≈“ 48 ™¡. π”‡™◊ÈÕ¥—ß°≈à“«¡“‡æ“–‡≈’È¬ß‡æ‘Ë¡

®”π«πÕ’°§√—Èß∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. ·≈–ª√—∫§«“¡‡¢â¡¢âπ

¢Õß‡™◊ÈÕ„ÀâÕ¬Ÿà„π√–¥—∫§«“¡‡¢â¡¢âπ∑’ËµâÕß°“√

°“√‡µ√’¬¡ª≈“

π”ª≈“À“ßπ°¬Ÿß ÿ¢¿“æ¥’ª≈Õ¥®“°°“√µ‘¥

‡™◊ÈÕ‡µµ√â“‰Œ¡’π“ ‰¡à·¬°‡æ»·≈– “¬æ—π∏ÿå §«“¡¬“«‡©≈’Ë¬

2.5-3 ́ ¡. ®”π«π 200 µ—« ·∫àßÕÕ°‡ªìπ 5 °≈ÿà¡ °≈ÿà¡

≈– 2 ™ÿ¥ ™ÿ¥≈– 20 µ—« ‡≈’È¬ßª√—∫ ¿“æ„πµŸâª≈“¢π“¥

§«“¡®ÿπÈ” 5 ≈‘µ√ ª√—∫Õÿ≥À¿Ÿ¡‘„Àâ§ß∑’Ë 25o´. „ÀâÕ“°“»

µ≈Õ¥‡«≈“ ‡ªìπ‡«≈“ 7 «—π

«‘∏’°“√∑¥≈Õß

·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ 2 ´È” ´È”≈– 5 °≈ÿà¡

·µà≈–°≈ÿà¡‡√‘Ë¡°“√∑¥≈Õß‚¥¬∑”„Àâª≈“À¡¥ µ‘¥â«¬

¬“ ≈∫™π‘¥ benzocaine 50 ppm ·≈â«®÷ß‡µ√’¬¡ª≈“·µà

≈–°≈ÿà¡µ“¡«‘∏’∑’Ë°”Àπ¥ ®“°π—Èππ”ª≈“¡“‡≈’È¬ß‰«â„π

πÈ”∑’Ë‡µ√’¬¡‰«â‡ªìπ‡«≈“ 24 ™¡. ∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. ·≈–

∑’Ë§«“¡‡ªìπ°√¥¥à“ß 7.0-8.0 ¥—ßπ’È

°≈ÿà¡∑’Ë 1 Control group °≈ÿà¡§«∫§ÿ¡ ∑”‚¥¬

°“√π”ª≈“¡“‡≈’È¬ß„ππÈ” –Õ“¥‰¡à¡’ ‡µµ√â“‰Œ¡’π“

ªπ‡ªóôÕπ

°≈ÿà¡∑’Ë 2 No injury group °≈ÿà¡∑’Ë‰¡à¡’∫“¥·º≈

·µà¡’‡™◊ÈÕ‡µµ√â“‰Œ¡’π“ªπ‡ªóôÕπ„ππÈ” ∑”‚¥¬°“√π”ª≈“

¡“‡≈’È¬ß„ππÈ”∑’Ë‡µ√’¬¡‰«â∑’Ë¡’‡µµ√â“‰Œ¡’π“ 100 ‡´≈≈å/¡≈.

°≈ÿà¡∑’Ë 3 Scale removing group °≈ÿà¡∑’Ë∑”„Àâ

‡°‘¥∫“¥·º≈‡©æ“–∑’Ë¢π“¥‡≈Á° ∑”‚¥¬°“√„™âª“°§’∫

ª≈“¬·À≈¡¥÷ß‡°≈Á¥ª≈“ÕÕ°®“°º‘«Àπ—ß∫√‘‡«≥‚§π

À“ß®”π«π 10 ‡°≈Á¥ ‚¥¬∑”°“√¥÷ß¿“¬„µâ°≈âÕß

®ÿ≈∑√√»πå ‡µÕ√‘‚Õ ·≈â«®÷ßπ”ª≈“¡“‡≈’È¬ß„ππÈ”∑’Ë¡’

‡µµ√â“‰Œ¡’π“ 100 ‡´≈≈å/¡≈.

°≈ÿà¡∑’Ë 4 Brush scratching group °≈ÿà¡∑’Ë∂Ÿ°∑”

„Àâ‡°‘¥∫“¥·º≈∂≈Õ° ∑”‚¥¬°“√„™â·ª√ß ’øíπ¢Ÿ¥‡∫“Ê

∑’Ëº‘«Àπ—ß∫√‘‡«≥‚§πÀ“ßª≈“ π”ª≈“¡“‡≈’È¬ß„ππÈ”∑’Ë¡’

‡µµ√â“‰Œ¡’π“ 100 ‡´≈≈å/¡≈.

°≈ÿà¡∑’Ë 5 Acid treated group °≈ÿà¡∑’Ë∑”„Àâ‡°‘¥

∫“¥·º≈°«â“ß·≈–≈÷° „™â·∂∫ ”≈’¢π“¥°«â“ß 0.3 ¡¡.

™ÿ∫°√¥Õ– ‘́µ‘§‡¢â¡¢âπ 10% «“ß∑“∫∑’Ë‚§π§√’∫
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(microstome) ∑’ËÕ¬Ÿà∫√‘‡«≥ à«πÀ—«¡â«πæ—∫‡¢â“„π‡´≈≈å

(√Ÿª∑’Ë 1)

„π°“√»÷°…“«‘∏’°“√∑’Ë‡À¡“– ¡∑’Ë®–∑”„Àâ‡µµ√â“

‰Œ¡’π“·∑√°µ—«‡¢â“ Ÿàº‘«Àπ—ßª≈“„Àâ‰¥âπ—Èπ æ∫«à“ª≈“

À“ßπ°¬Ÿß∑ÿ°µ—«„π°≈ÿà¡∑’Ë 5 (acid treated group) (√Ÿª

∑’Ë 3) „Àâº≈∫«°  à«πª≈“„π°≈ÿà¡∑’Ë 3 ∑’Ë„™â«‘∏’°“√¥÷ß

‡°≈Á¥ª≈“ ·≈–°≈ÿà¡∑’Ë 4 ´÷Ëß„™â·ª√ß¢πÕàÕπ¢Ÿ¥‡∫“Ê ∑’Ë

º‘«Àπ—ßµ√«®æ∫ 50% ·≈– 45-50% µ“¡≈”¥—∫ „π

¢≥–∑’Ëª≈“„π°≈ÿà¡∑’Ë‰¡à¡’∫“¥·º≈·≈–°≈ÿà¡§«∫§ÿ¡µ√«®

‰¡àæ∫‡µµ√â“‰Œ¡’π“∫πµ—«ª≈“ (µ“√“ß∑’Ë 1)

°“√µ√«®∫“¥·º≈∑’Ë∑”„Àâ‡°‘¥¢÷Èπ∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“æ∫«à“ ‡¬◊ËÕ‡¡◊Õ° ‡°≈Á¥ ‡¬◊ËÕ∫ÿº‘«™—ÈππÕ° ·≈–‡¬◊ËÕ∫ÿ

º‘«™—Èπ„π ∂Ÿ°∑”≈“¬„π√–¥—∫µà“ßÊ °—π „π·µà≈–«‘∏’ ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π√–À«à“ßº‘«Àπ—ßª≈“

ª°µ‘∑’Ë‰¡à¡’°“√∑”„Àâ‡°‘¥∫“¥·º≈ (√Ÿª∑’Ë 5) °—∫º‘«Àπ—ß

ª≈“∑’Ë∑”„Àâ‡°‘¥·º≈‚¥¬«‘∏’„™â°√¥Õ–´‘µ‘§«“ß∑“∫

∫√‘‡«≥‚§πÀ“ßª≈“ æ∫«à“‡¬◊ËÕ∫ÿº‘«Àπ—ß∑—Èß™—ÈππÕ°·≈–

™—Èπ„π∂Ÿ°∑”≈“¬Õ¬à“ß ¡Ë”‡ ¡Õ∑—Èß„π·π«°«â“ß·≈–·π«

≈÷° ‚¥¬‡¬◊ËÕ‡¡◊Õ°∑’Ëª°§≈ÿ¡º‘«Àπ—ß™—ÈππÕ°∂Ÿ°∑”≈“¬

·≈–≈Õ°À≈ÿ¥ (√Ÿª∑’Ë 6) ‡ªî¥‡ªìπ™àÕß∑“ß„Àâ‡™◊ÈÕ‡µµ√â“

‰Œ¡’π“·∑√°µ—«‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ„µâº‘«Àπ—ß‰¥âßà“¬¢÷Èπ  à«π

µ“√“ß∑’Ë 1  ®”π«πª≈“À“ßπ°¬Ÿß∑’Ëµ√«®æ∫‡µµ√â“‰Œ¡’π“„π·µà≈–°≈ÿà¡∑¥≈Õß

                                          ‡µµ√â“‰Œ¡’π“„ππÈ”           ®”π«πª≈“∑’Ëµ√«®æ∫ (%)

                                              (‡´≈≈å/¡≈.)                ™ÿ¥∑’Ë 1              ™ÿ¥∑’Ë 2

Control group 0 0 (0/20) 0 (0/20) 0

No injury group 100 0 (0/20) 0 (0/20) 0

Scale removing group 100 50 (10/20) 50 (10/20) 50

Brush scratching group 100 50 (10/20) 45 (9/20) 45-50

Acid treated group 100 100 (20/20) 100 (20/20) 100

‡©≈’Ë¬ (%)°≈ÿà¡∑¥≈Õß

À“ßª≈“‡ªìπ‡«≈“ 3 π“∑’ ®“°π—Èππ”ª≈“‰ª‡≈’È¬ß„ππÈ”

∑’Ë¡’‡µµ√â“‰Œ¡’π“ 100 ‡´≈≈å/¡≈.

°“√Õà“πº≈

‡¡◊ËÕ§√∫ 24 ™¡. π”ª≈“¡“„ à„ππÈ” –Õ“¥‡ªìπ

‡«≈“ 15 π“∑’ ∑”°“√µ√«®¥Ÿ‡µµ√â“‰Œ¡’π“∑’Ë‚§π§√’∫

À“ßª≈“∑ÿ°°≈ÿà¡¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ∑’Ë

°”≈—ß¢¬“¬ 40 ‡∑à“ ‚¥¬Õà“πº≈∫«°‡¡◊ËÕæ∫‡µµ√â“‰Œ¡’π“

„µâº‘«Àπ—ß¿“¬„π§√’∫À“ßª≈“·µà≈–µ—«‰¡àπâÕ¬°«à“ 10

‡´≈≈å (√Ÿª∑’Ë 2) Õà“πº≈≈∫‡¡◊ËÕµ√«®‰¡àæ∫‡µµ√â“‰Œ¡’π“

À√◊Õµ√«®æ∫‡µµ√â“‰Œ¡’π“πâÕ¬°«à“ 10 ‡´≈≈å ®“°π—Èπ

 ÿà¡µ—«Õ¬à“ßª≈“·µà≈–°≈ÿà¡‰ªµ√«® Õ∫≈—°…≥–¢Õß

∫“¥·º≈·≈–°“√·∑√°µ—«¢Õß‡µµ√â“‰Œ¡’π“∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“´È”Õ’°§√—Èß

º≈

®“°°“√∑¥≈Õßæ∫«à“‡™◊ÈÕ‡µµ√â“‰Œ¡’π“∑’Ë·¬°

‰¥â®“°º‘«Àπ—ßª≈“ªÉ«¬¡’√Ÿª√à“ß°≈¡ √’ (pyriform shape)

¡’¢π“¥‡©≈’Ë¬ 50 x 80 µm ¡’·π«‡ âπ¢π√Õ∫µ—«

(ciliary meridian) 20-30 ·∂« ‰¡à¡’‡ âπ¢π∑’Ë¬“«°«à“

‡ âπÕ◊Ëπ∑’Ë¥â“π∑â“¬≈”µ—« (caudal cilium) ¡’ª“°
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√Ÿª∑’Ë 1  ‡µµ√â“‰Œ¡’π“ ‰æ√‘øÕ√å¡‘  ¡’√Ÿª√à“ß°≈¡ √’ ¢π“¥‡©≈’Ë¬
50 x 80 µm ¡’‡ âπ¢π√Õ∫µ—« 20-30 ·∂« Silver impregnation
stain (bar = 10 µm)

√Ÿª∑’Ë 2  ‡µµ√â“‰Œ¡’π“ (T) ∑’Ëæ∫∫√‘‡«≥‚§π§√’∫À“ß¢Õßª≈“
À“ßπ°¬Ÿß∑’Ë„Àâº≈∫«° fresh mount (100X)

√Ÿª∑’Ë 5  º‘«Àπ—ß¢Õßª≈“À“ßπ°¬Ÿß∑’Ë‰¡à¡’√Õ¬‚√§· ¥ß„Àâ‡ÀÁπ™—Èπ
epidermis ∑’Ë¡’‡¬◊ËÕ‡¡◊Õ°ª°§≈ÿ¡ (m) ‡°≈Á¥ (s) ·≈–™—Èπ dermis (d)
(H&E, 100X)

√Ÿª∑’Ë 6 º‘«Àπ—ß¢Õßª≈“À“ßπ°¬Ÿß∑’Ë∑”„Àâ‡°‘¥∫“¥·º≈· ¥ß
„Àâ‡ÀÁπ°“√≈Õ°À≈ÿ¥¢Õß‡¬◊ËÕ‡¡◊Õ° (m) ‡°≈Á¥ (s) ‡ªî¥™àÕß∑“ß„Àâ
‡µµ√â“‰Œ¡’π“ (T) ·∑√°‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ„µâº‘«Àπ—ß (H&E, 100X)

√Ÿª∑’Ë 3  °“√∑”„Àâ‡°‘¥∫“¥·º≈¥â«¬«‘∏’ acid treated method
(bar = 0.5 cm)

√Ÿª∑’Ë 4  ≈—°…≥–√Õ¬‚√§ ’¢“«Ê ‡ªóòÕ¬‡ªìπ¢ÿ¬∑’Ë∫√‘‡«≥≈”µ—«¢Õß
ª≈“À“ßπ°¬Ÿß∑’Ëµ‘¥‡™◊ÈÕ ‡µµ√â“‰Œ¡’π“ (»√™’È) (bar = 0.5 cm)
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«‘∏’°“√¥÷ß‡°≈Á¥æ∫«à“‡¬◊ËÕ∫ÿº‘«Àπ—ß∑—Èß Õß™—Èπ∂Ÿ°∑”≈“¬

‡©æ“–∑’Ë„π·π«≈÷°  ”À√—∫«‘∏’°“√„™â·ª√ß¢πÕàÕπ¢Ÿ¥

‡∫“Ê æ∫«à“√–¥—∫°“√∂Ÿ°∑”≈“¬‰¡à ¡Ë”‡ ¡Õæ∫‰¥â∑—Èß

‡¬◊ËÕ∫ÿº‘«Àπ—ß™—ÈππÕ°‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈–∑—Èß Õß™—Èπ

«‘®“√≥å

°“√·∫àß™π‘¥¢Õß‚ª√‚µ —́«‡µµ√â“‰Œ¡’π“ ‰¥â¡’

√“¬ß“π°“√·∫àß‰«â 3 °≈ÿà¡„À≠àÊ §◊Õ  Pyriformis com-

plex, Rostrata complex ·≈– Patula complex ‚¥¬‡™◊ÈÕ

∑’Ë·¬°‰¥â®“°ª≈“ªÉ«¬„π°“√»÷°…“§√—Èßπ’È¡’≈—°…≥–„°≈â

‡§’¬ß°—∫‡µµ√â“‰Œ¡’π“ ‰æ√‘øÕ√å¡‘  „π Pyriformis

complex ∑’Ë‡ªìπ‚ª√‚µ —́«√Ÿª√à“ß°≈¡√’ ¡’·π«‡ âπ¢π

√Õ∫µ—« 15-25 ·∂« ¡’¢π“¥·µ°µà“ß°—πµ—Èß·µà 10-90

µm ¡’π‘«‡§≈’¬  2 ™π‘¥ §◊Õ ·¡§‚§√π‘«‡§≈’¬  ·≈–

‰¡‚§√π‘«‡§≈’¬  ‰¡à¡’ caudal cilium (Corliss, 1970;

Elliott, 1973)

°“√¥”√ß™’æ¢Õß‡µµ√â“‰Œ¡’π“™π‘¥µà“ßÊ „π

∏√√¡™“µ‘√«¡∂÷ß‡µµ√â“‰Œ¡’π“ ‰æ√‘øÕ√å¡‘   à«π„À≠à

‡ªìπ°“√¥”√ß™’æ·∫∫Õ‘ √–‰¡à„™àæ“√“‰´∑å ·µà‡µµ√â“

‰Œ¡’π“®–·ª√ ¿“æ®“°°“√¥”√ß™’æÕ¬à“ßÕ‘ √–‰ª

‡ªìπ°“√¥”√ß™’æ·∫∫æ“√“‰´∑å‰¥â‡¡◊ËÕ·∑√°µ—«‡¢â“ Ÿà

√à“ß°“¬ª≈“∑’ËÕàÕπ·Õºà“π∑“ß∫“¥·º≈∑’Ëº‘«Àπ—ß (Nigrelli

et al., 1956) ®“°π—Èπ·∫àßµ—«‡æ‘Ë¡®”π«π ·≈–°—¥°‘π

‡π◊ÈÕ‡¬◊ËÕ∑”„Àâª≈“∑’Ëµ‘¥‡™◊ÈÕ¥—ß°≈à“«¡’·º≈ ·≈–‡π◊ÈÕµ“¬

∑’Ë∫√‘‡«≥º‘«Àπ—ß¡“°¢÷Èπ ¡’≈—°…≥–‡ªìπ√Õ¬‚√§ ’¢“«Ê

‡ªóòÕ¬‡ªìπ¢ÿ¬ (√Ÿª∑’Ë 4) ‡µµ√â“‰Œ¡’π“®–·∑√°µ—«‡¢â“‰ª

„µâº‘«Àπ—ß‰¥â∑—Ë«√à“ß°“¬ √«¡∂÷ß„πÕ«—¬«–¿“¬„π  “¡“√∂

∑”„Àâ‡Àß◊Õ°∫«¡ µ“‚ªπ Õ«—¬«–¿“¬„π¢¬“¬„À≠à Õ—π

‡°‘¥®“°°“√∑’Ë‚ª√‚µ —́«¥—ß°≈à“«‡æ‘Ë¡®”π«πÕ¬à“ß√«¥‡√Á«

¿“¬„πÕ«—¬«–π—ÈπÊ „π°√≥’∑’Ë‡™◊ÈÕ‡¢â“ Ÿà√–∫∫ª√– “∑ à«π

°≈“ß®–∑”„Àâª≈“‡ ’¬°“√∑√ßµ—« «à“¬πÈ”‰√â∑‘»∑“ß ª≈“

∑’Ëµ‘¥‡™◊ÈÕ¡“°Õ“®ªÉ«¬·≈–µ“¬‰¥â¿“¬„π™à«ß√–¬–‡«≈“

3-5 «—π (∞‘µ‘æ√ ·≈–§≥–, 2001; Paperna,1991; Imai

et al., 2000) °“√„™â«‘∏’∑”„Àâº‘«Àπ—ßª≈“À“ßπ°¬Ÿß‡°‘¥

∫“¥·º≈µà“ß™π‘¥°—π‡æ◊ËÕ‡ªî¥™àÕß∑“ß„Àâ‡µµ√â“‰Œ¡’π“

‰æ√‘øÕ√å¡‘  ·∑√°µ—«‡¢â“ Ÿàº‘«Àπ—ßª≈“ “¡“√∂∑”‰¥â∑—Èß

3 «‘∏’∑’Ë‰¥â∑¥≈Õß ·µà«‘∏’∑’Ë∑”„Àâ‡µµ√â“‰Œ¡’π“·∑√°µ—«

‡¢â“‰ª„µâº‘«Àπ—ßª≈“À“ßπ°¬Ÿß¡“°∑’Ë ÿ¥∂÷ß 100% §◊Õ «‘∏’

„™â°√¥Õ– ‘́µ‘§‡¢â¡¢âπ 10% «“ß∑“∫∑’Ë‚§π§√’∫À“ß

ª≈“‡ªìπ‡«≈“ 3 π“∑’ ´÷ËßºŸâ«‘®—¬µ—Èß™◊ËÕ«‘∏’«à“ acetic acid

treated method «‘∏’π’È∑”„Àâ‡µµ√â“‰Œ¡’π“·∑√°µ—«‡¢â“ Ÿà

º‘«Àπ—ßª≈“À“ßπ°¬Ÿß‰¥â∑ÿ°µ—«·≈– “¡“√∂µ√«®æ∫

‡™◊ÈÕ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå‰¥â ®÷ßπ—∫‡ªìπ«‘∏’°“√∑’Ë

‡À¡“– ¡Õ¬à“ß¬‘Ëß∑’Ë®–π”¡“„™â„π°“√»÷°…“°“√µ‘¥‡™◊ÈÕ

‡µµ√â“‰Œ¡’π“„π¢—ÈπµàÕ‰ª «‘∏’¥—ß°≈à“«∑”„Àâ‡°‘¥°“√≈Õ°

À≈ÿ¥¢Õß‡¬◊ËÕ‡¡◊Õ° ‡°≈Á¥ ‡¬◊ËÕ∫ÿº‘«™—ÈππÕ° ™—Èπ„π ·≈–

™—Èπ°≈â“¡‡π◊ÈÕ ‡ªî¥™àÕß∑“ß„Àâ‡™◊ÈÕ‡µµ√â“‰Œ¡’π“·∑√°‡¢â“

 Ÿà√à“ß°“¬ª≈“‰¥â‚¥¬ßà“¬ «‘∏’π’È‰¡à‡§¬¡’√“¬ß“π°“√»÷°…“

¡“°àÕπ ∂÷ß·¡â«à“®–‡§¬¡’√“¬ß“π°“√∑”„Àâª≈“À“ß

π°¬Ÿßµ‘¥‡™◊ÈÕ‡µµ√â“‰Œ¡’π“‚¥¬°“√∑”„Àâ‡°‘¥∫“¥·º≈

∑’Ëº‘«Àπ—ßª≈“ ·µà√“¬ß“π¥—ß°≈à“«‰¡à‰¥â„Àâ¢âÕ¡Ÿ≈√“¬

≈–‡Õ’¬¥«‘∏’°“√∑”„Àâ‡°‘¥∫“¥·º≈¥—ß°≈à“« (Thompson,

1958 ) «‘∏’°“√∑’Ë‰¥âº≈√Õß≈ß¡“ §◊Õ «‘∏’°“√¥÷ß‡°≈Á¥∑’Ë

∑”„Àâ‡°‘¥°“√≈Õ°À≈ÿ¥¢Õß‡¬◊ËÕ‡¡◊Õ° ‡¬◊ËÕ∫ÿº‘«™—ÈππÕ°

·≈–™—Èπ„π ·µà«‘∏’°“√π’ÈµâÕß„™â§«“¡™”π“≠„π°“√¥÷ß‡°≈Á¥

·≈–‡ªìπ«‘∏’°“√∑’Ë„™â‡«≈“§àÕπ¢â“ß¡“°‡π◊ËÕß®“°µâÕß∑”

¥â«¬§«“¡√–¡—¥√–«—ß¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå „π¢≥–∑’Ë

«‘∏’°“√„™â·ª√ß¢πÕàÕπ¢Ÿ¥∑’Ë‚§π§√’∫À“ßª≈“æ∫«à“¡’

Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰¡à·πàπÕπ¢÷Èπ°—∫§«“¡·√ß„π°“√¢Ÿ¥

·≈–§«“¡≈÷°¢Õß™—Èπº‘«Àπ—ß∑’Ë∂Ÿ°∑”≈“¬   ”À√—∫ª≈“

„π°≈ÿà¡∑’Ë‰¡à¡’°“√∑”„Àâ‡°‘¥∫“¥·º≈∑’Ëº‘«Àπ—ß∂÷ß·¡â®–

Õ¬Ÿà„ππÈ”∑’Ë¡’‡™◊ÈÕ‡µµ√â“‰Œ¡’π“ °Á‰¡àæ∫«à“¡’°“√µ‘¥‡™◊ÈÕ·µà

Õ¬à“ß„¥



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 32 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2545 69

‡Õ° “√Õâ“ßÕ‘ß

∞‘µ‘æ√ À≈“«ª√–‡ √‘∞ ‡©≈‘¡æ≈ ‰°√»√’ ·≈–  ÿª√“≥’

™‘π∫ÿµ√ 2001 (2544). °“√»÷°…“‚√§µ—«‡ªóòÕ¬„π

ª≈“À“ßπ°¬Ÿß. «“√ “√¢à“«‚√§ —µ«åπÈ” °√¡ª√–¡ß

11(2): 5-6.

Biffar, M.1997. The worldwide trade in ornamental

fish: current status, trends and problems.

Bull. Eur. Ass. Fish Pathol. 17(6): 201-204.

Corliss, J.O.1953. Comparative studies on

Holotrichous ciliates in the Colpidium- Glau-

coma-Leucophrys-Tetrahymena group. II

Morphology, life cycles and systemic status

of strains in pure culture. Parasitol. 43: 49 -87.

Corliss, J.O.1970. The comparative systemetics of

species comprising the Hyminostome ciliate

genus Tetrahymena. J. Protozool.17(2):

198-209.

Elliott, A.M. 1973. Morphology of Tetrahymena.

In: Biology of Tetrahymena. A.M. Elliott

(ed.). Pennsylvania: Dowden Hutchinson and

Ross Inc, 5-19.

Imai, S., Tsurimaki, S., Goto, E., Wakita, K. and

Hatai, K. 2000. Tetrahymena infection in

Guppy, Poecilia reticulata. Fish Pathol. 35(2):

67-72.

Kozloff, E.N. 1957. A species of Tetrahymena

parasitic in the renal organ of the slug Deroceros

reticulatum. J. Protozool. 4: 75-79.

Ling, K.H. 1992. The status of freshwater

ornamental fish health in Singapore. Sym

posium on Tropical Fish Health Management.

Singapore. Biotrop Spec. Publ.48: 47-51.

Lom, J.  and Dykova, I. 1992.  Protozoan parasites

of fishes, Developments in Aquaculture and

Fisheries Science, vol. 26, Amsterdam:

Elsevier, 252-253.

Nigrelli, R.F., Jakowska, S. and Padnos, M. 1956.

Tetrahymena as pathogenic epi-biont in fishes

and urodeles. J. Protozool. 3 Suppl.: 10.

Paperna, I. 1991. Diseases caused by parasites in

the aquaculture of warm water fish. Ann.

Rev. Fish Dis.:155-194.

Seaman, G.R., Tosney, T., Berglund, R. and

Goldberg, G. 1972. Infectivity and recovery of

Tetrahymena pyriformis strain S from adult

female cockroaches (Periplaneta americana).

J. Protozool.19(4): 644-647.

Thompson, J.C. 1958. Experimental infections

of various animals with strains of the Genus

Tetrahymena. J. Protozool. 5(3): 203-205.


