
‚√§ Trypanosome „πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“πÈ”®◊¥∫“ß™π‘¥

°‘®°“√ »ÿ¿¡“µ¬å
1
  ®√’æ√ ‡√◊Õß»√’

2
  √—ß —≠ √—°°¡≈

3
  Õ¿‘≠≠“  àßª√–¥‘…∞å

4

 ÿ∑∏‘π’ ¿Ÿ«π“∂
5
  ·≈– «ÿ≤‘æ√ æ√À¡¢ÿπ∑Õß

6

Abstract
Supamattaya, K.1, Ruangsri, J.1, Ruggamol, R.1, Songpradit, A.1,

Bhuvanath, S.2 and Promkhunthong, W.1

Trypanosomiasis in hybrid catfish (Clarias macrocephalus x Clarias gariepinus)

and other freshwater fishes
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 321-332

The infestation of Trypanosoma sp. (Kinetoplastida) in the hybrid catfish and some fresh water fish

was studied showing such parasitic infestation was specific only in catfish. The virulence as determined by

LD
50

 for 5 days was 2.28x1010 cell in a fish sample. The parasitic infestation caused hematological changes by

the reduction of red as well as white blood cells. The reductions were highly significant as compared to the

healthy sample (p<0.05) as noted by the red and white blood cell count which dropped from 2.14±0.48x106 to

1.62±0.27x106 cells/ml and from 1.45±3.76x105 to 2.42±0.78x104 cells/ml blood in the infested samples,

respectively. Similar trend was noted for hemoglobin and hematocrit which dropped significantly (p<0.05).
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Trypanosomiasis in hybrid catfish and other freshwater fishes

Supamattaya, K., et al.

The hemoglobin in healthy fish is 7.075±0.929g/100g, which dropped to 6.268±0.697g/100g in the samples

with infestation. The percentage of hematocrit in healthy sample is 25.275±3.318%, which dropped to

21.722±3.068% in the samples with infestation. The reverse trend was recognized for serum protein and

leukocrit which increased in the samples with Trypanosoma sp. infestation. The density gradient centrifuga-

tion technique was employed in the isolation of parasites in which 50% Percoll solution in 0.85% final

preparation of saline solution was capable of removing Trypanosoma sp. from the blood. The study of anti-

body levels in serum showed that the infested hybrid catfish could develop the antibody which reached a

peak 14 days after the infestation. Trypanosoma sp. was unable to cause histological changes in the tissues of

gill, liver, kidney, spleen, stomach and intestine. Minor inflammations were observed, even the cases that

large number of parasites were found in the tissues, blood streams and sinuses. Marked reductions were

recorded for mature red blood cells while there were the formation of immature red blood and phagocytotic

cells at higher rates as compared to the healthy individual.
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«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(©∫—∫æ‘‡»… 1) : 321-332

°“√»÷°…“°“√‡°‘¥‚√§µ‘¥‡™◊ÈÕ Trypanosoma sp. (Kinetoplastida) „πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“πÈ”®◊¥∫“ß™π‘¥

æ∫«à“‡™◊ÈÕª√ ‘µ¥—ß°≈à“«¡’§«“¡®”‡æ“–„π°“√‡°‘¥‚√§°—∫ª≈“¥ÿ°∫‘Í°Õÿ¬‡∑à“π—Èπ §«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ¡’§à“ LD
50
 ∑’Ë‡«≈“

5 «—π ‡∑à“°—∫ 2.28x10
10
 µ—«/µ—«ª≈“ °“√µ‘¥ª√ ‘µ¡’º≈∑”„ÀâÕß§åª√–°Õ∫‡≈◊Õ¥‡ª≈’Ë¬π·ª≈ß ª≈“∑’Ëµ‘¥ª√ ‘µ¡’ª√‘¡“≥

‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡¡Á¥‡≈◊Õ¥¢“«≈¥≈ß·µ°µà“ß®“°ª≈“ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‚¥¬ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß

·≈–‡¡Á¥‡≈◊Õ¥¢“«„πª≈“ª°µ‘¡’§à“ 2.14±0.48x10
6
 ·≈– 1.45±3.76x10

5
 ‡´≈≈å/¡≈. ≈¥≈ß‡À≈◊Õ 1.62±0.27x10

6
 ·≈–

2.42±0.78x10
4
 ‡´≈≈å/¡≈. „πª≈“∑’Ëæ∫ª√ ‘µ ‡™àπ‡¥’¬«°—∫ª√‘¡“≥Œ’‚¡‚°≈∫‘π·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥∑’Ë

≈¥≈ßÕ¬à“ß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p<0.05) ª√‘¡“≥Œ’‚¡‚°≈∫‘π„πª≈“ª°µ‘¡’§à“ 7.075±0.929 °√—¡/100 °√—¡ ≈¥≈ß

‡À≈◊Õ 6.268±0.697 °√—¡/100 °√—¡ „πª≈“∑’Ëæ∫ª√ ‘µ ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥ª≈“ª°µ‘¡’§à“ 25.275±3.318%

≈¥≈ß‡À≈◊Õ 21.722±3.068% ‡¡◊ËÕª≈“¡’ª√ ‘µ‡¢â“Õ¬ŸàÕ“»—¬   à«πª√‘¡“≥‚ª√µ’π„π´’√—¡·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥¢“«„π

‡≈◊Õ¥¡’§à“‡æ‘Ë¡¢÷Èπ„πª≈“∑’Ëæ∫ª√ ‘µ Trypanosoma sp. °“√„™â«‘∏’ density gradient centrifugation ‡æ◊ËÕ·¬°ª√ ‘µ

æ∫«à“ “√≈–≈“¬ Percoll 50% „π “√≈–≈“¬‡°≈◊Õ‡¢â¡¢âπ ÿ¥∑â“¬‡∑à“°—∫ 0.85%  “¡“√∂·¬°ª√ ‘µ®“°‡≈◊Õ¥ª≈“‰¥â

°“√»÷°…“ª√‘¡“≥·Õπµ‘∫Õ¥’È„π´’√—¡ª≈“  æ∫«à“ª≈“¥ÿ°∫‘Í°Õÿ¬∑’Ë¡’ª√ ‘µÕ“»—¬Õ¬Ÿà “¡“√∂ √â“ß·Õπµ‘∫Õ¥’È‰¥â‡æ‘Ë¡¢÷Èπ

 Ÿß ÿ¥∑’Ë 14 «—πÀ≈—ß°“√µ‘¥‚√§ ®“°°“√»÷°…“æ∫«à“ª√ ‘µ Trypanosoma sp. ™π‘¥π’È‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß

æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° µ—∫ ‰µ ¡â“¡ °√–‡æ“–Õ“À“√ ·≈–≈”‰ â ¡“°π—° æ∫°“√Õ—°‡ ∫‡≈Á°πâÕ¬ ·µàæ∫

ª√ ‘µ®”π«π¡“°„π°√–‡‡ ‡≈◊Õ¥·≈–·Õàß‡≈◊Õ¥ ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß‡µÁ¡«—¬≈¥≈ßÕ¬à“ß™—¥‡®π ¡’°“√ √â“ß‡¡Á¥‡≈◊Õ¥

·¥ß«—¬ÕàÕπ ·≈–‡´≈≈å°”®—¥ ‘Ëß·ª≈°ª≈Õ¡‡æ‘Ë¡¡“°¢÷Èπ°«à“ª≈“ª°µ‘Õ¬à“ß™—¥‡®π

ª≈“¥ÿ°¥â“π (Clarias batrachus)  ·≈–ª≈“¥ÿ°Õÿ¬
(C. macrocephalus) ‡§¬‡ªìπª≈“πÈ”®◊¥∑’Ëπ‘¬¡‡≈’È¬ß°—π¡“°
„πª√–‡∑»‰∑¬·≈–®—¥‡ªìπª≈“‡»√…∞°‘®µ—«Àπ÷Ëß∑’Ë¡’°“√

∫√‘‚¿§°—πÕ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»·≈– àßÕÕ°‰ª¬—ß
ª√–‡∑»‡æ◊ËÕπ∫â“π„°≈â‡§’¬ß ‡™àπ ¡“‡≈‡ ’́¬ Õ‘π‚¥π’‡ ’́¬ ≈“«
æ¡à“ ·≈–Õ‘π‡¥’¬ ( √√§å, 2543) ·µà„π√–¬– 10 ªï∑’Ëºà“π¡“



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
‚√§ Trypanosome „πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“πÈ”®◊¥∫“ß™π‘¥

°‘®°“√  »ÿ¿¡“µ¬å ·≈–§≥–323

‰¥â¡’°“√π”‡¢â“ª≈“¥ÿ°Õ—ø√‘°—π (C. gariepinus) ÷́Ëß¡’
¢π“¥„À≠à¡“º ¡°—∫ª≈“°¥ÿ°Õÿ¬ ‰¥âª≈“≈Ÿ°º ¡∑’Ë¡’¢π“¥
„À≠à ‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á« ¡’ ’·≈–√ ™“µ‘¢Õß‡π◊ÈÕ
§≈â“¬ª≈“¥ÿ°Õÿ¬ (ª√– ‘∑∏‘Ï, 2539) ∑”„Àâ‡ªìπ∑’Ëπ‘¬¡‡≈’È¬ß
¢Õß‡°…µ√°√‡ªìπÕ¬à“ß¡“° ‚¥¬‡√’¬°ª≈“¥ÿ°≈Ÿ°º ¡π’È«à“
ª≈“¥ÿ°∫‘Í°Õÿ¬ (C. macrocephalus x C. gariepinus)
·¡â«à“ª≈“¥ÿ°∫‘Í°Õÿ¬‡≈’È¬ßßà“¬·≈–‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á«
·µà‡π◊ËÕß®“°æàÕæ—π∏ÿå‡ªìπ “¬æ—π∏ÿå∑’Ëπ”¡“®“°µà“ßª√–‡∑»
(exotic species) ®÷ßÕ“®°àÕ„Àâ‡°‘¥ªí≠À“‡√◊ËÕßπ‘‡«»«‘∑¬“
¢Õß°“√‡°‘¥‚√§ ‚¥¬‡™◊ÈÕ‚√§∫“ß™π‘¥Õ“®®–‡ªìπ‡™◊ÈÕª√–®”
∂‘Ëπ (normal flora) ¢Õßª≈“ “¬æ—π∏ÿåæ◊Èπ‡¡◊Õß (local

strain) ‚¥¬‰¡à°àÕ„Àâ‡°‘¥‚√§ ‡π◊ËÕß®“°ª≈“∑âÕß∂‘Ëπ “¡“√∂
µâ“π∑“π‚√§‰¥â¥’ ·µà‡¡◊ËÕ¡’°“√π”ª≈“µà“ß∂‘Ëπ‡¢â“¡“Õ“®°àÕ
„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§∑’Ë√ÿπ·√ß‰¥â

¥—ß‡™àπ°√≥’¢Õß°“√µ√«®æ∫ª√ ‘µ„π°√–· ‡≈◊Õ¥
(blood parasite) °≈ÿà¡ Trypanosoma sp. „πª≈“¥ÿ°∫‘Í°Õÿ¬
‚¥¬»Ÿπ¬å«‘®—¬ ÿ¢¿“æ —µ«åπÈ” ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
Õ.À“¥„À≠à ®. ß¢≈“ ´÷Ëß‰¡à‡§¬¡’√“¬ß“π«à“ª√ ‘µ™π‘¥π’È
‡ªìπ “‡Àµÿ¢Õß‚√§„πª≈“¥ÿ°∫‘Í°Õÿ¬ ¥ÿ°¥â“π ¥ÿ°Õÿ¬ À√◊Õ
™π‘¥„°≈â‡§’¬ßÕ◊ËπÊ ‡™àπ ª≈“°¥„πª√–‡∑»‰∑¬¡“°àÕπ
·µà¡’√“¬ß“π«à“æ∫ª√ ‘µ°≈ÿà¡¥—ß°≈à“«„πª≈“∑’Ë¡’Õ¬Ÿà∑—Ë«‰ª„π
ª√–‡∑»‰∑¬ ‡™àπ æ∫ T. danilewskyi „πª≈“µ–‡æ’¬π
ª≈“‰π ª≈“§“√åæ (Cypinus sp.) (ª√–‰æ ‘√‘, 2538)

T. striate „πª≈“™àÕπ (Ophiocephalus striatus) (Qadri,

1955) T. granulosum „πª≈“µŸÀπ“ (Anguillu vulgaris)

(ª√–‰æ ‘√‘, 2538) ‡ªìπµâπ  ®÷ß‡ªìπ‰ª‰¥â«à“ª√ ‘µ∑’Ëµ√«®
æ∫„πª≈“¥ÿ°∫‘Í°Õÿ¬§√—Èßπ’È‡ªìπª√ ‘µ∑’Ë¡’Õ¬Ÿà·≈â«„πª≈“™π‘¥
∑âÕß∂‘Ëπ¢Õß‰∑¬ ‡¡◊ËÕπ”ª≈“¥ÿ°≈Ÿ°º ¡¡“‡≈’È¬ß ª√ ‘µ‡¢â“
Õ¬ŸàÕ“»—¬‡æ‘Ë¡®”π«π‰¥â¡“° ª≈“¥ÿ°∫‘Í°Õÿ¬®÷ß°≈“¬‡®â“∫â“π
™π‘¥∑’Ë‡À¡“– ¡ ¥—ßπ—Èπ°“√«‘®—¬‡æ◊ËÕ»÷°…“§«“¡√ÿπ·√ß¢Õß
‚√§ º≈¢Õß°“√‡¢â“Õ¬ŸàÕ“»—¬¢Õßª√ ‘µµàÕ°“√‡ª≈’Ë¬π·ª≈ß
Õß§åª√–°Õ∫‡≈◊Õ¥·≈–‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“¢Õßª≈“¥ÿ°∫‘Í°Õÿ¬
»÷°…“«‘∏’°“√·¬°ª√ ‘µ‚¥¬„™â‡∑§π‘§ density gradient

centrifugation ·≈–»÷°…“°“√ √â“ß¿Ÿ¡‘µâ“π∑“π¢Õßª≈“
µàÕª√ ‘µ¥—ß°≈à“«‡æ◊ËÕ∑’Ë®–„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕß„π°“√‡ΩÑ“
√–«—ß§«∫§ÿ¡ª√ ‘µ·≈–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π°“√»÷°…“„π√“¬
≈–‡Õ’¬¥µàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

 —µ«å∑¥≈Õß·≈– ¿“«–°“√‡≈’È¬ß

 —µ«å∑¥≈Õß„π∑’Ëπ’È§◊Õ ª≈“¥ÿ°æ—π∏ÿåº ¡∫‘Í°Õÿ¬
(Clarias macrocephalus x Clarias gariepinus)  ª≈“
¥ÿ°Õÿ¬ (Clarias macrocephalus)  ª≈“°¥‡À≈◊Õß (Mytus

nemurus)  ª≈“™àÕπ (Channa striatus)  ·≈–ª≈“À¡Õ
‰∑¬ (Anabas testudineus) ‚¥¬ª≈“·µà≈–™π‘¥ ◊́ÈÕ®“°
ø“√å¡‡≈’È¬ß·≈–§—¥‡≈◊Õ°„Àâ¡’¢π“¥„°≈â‡§’¬ß°—π ª√–¡“≥µ—«
≈– 100-130 °√—¡ π”¡“‡≈’È¬ß„π°√–™—ß¢Õß∫àÕª≈“¿“§«‘™“
«“√‘™»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ‡æ◊ËÕª√—∫ ¿“æ‡ªìπ
‡«≈“ 7 «—π °àÕπ‡√‘Ë¡°“√∑¥≈Õß ‚¥¬„ÀâÕ“À“√‡¡Á¥≈Õ¬πÈ”
«—π≈– 2 ¡◊ÈÕ

ª√ ‘µ

π”ª≈“∑’Ë‡ªìπ‚√§®“°ª√ ‘µ Trypanosoma sp. ¡“
‡®“–‡≈◊Õ¥∫√‘‡«≥‡ âπ‡≈◊Õ¥‚§πÀ“ß (caudal vein) ·≈–
π—∫®”π«πª√ ‘µ„π‡≈◊Õ¥‚¥¬„™âŒ’¡“‰´‚µ¡‘‡µÕ√å (hema-

cytometer) ª√—∫ª√‘¡“≥ª√ ‘µ„Àâ‰¥â 1x107 µ—«/¡≈. ·≈â«
π”‰ª©’¥‡¢â“µ—«ª≈“¥ÿ°∫‘Í°Õÿ¬ª°µ‘µ—«≈– 0.1 ¡≈. ‡æ◊ËÕ‡°Á∫
‡ªìπ·À≈àß¢Õßª√ ‘µ ·≈–∑”°“√∂à“¬ª√ ‘µ‰«â‡ªìπ√–¬–Ê
®π°√–∑—Ëß¡’°“√„™âß“π„π°“√∑¥≈ÕßµàÕ‰ª

°“√»÷°…“°“√¬Õ¡√—∫‡™◊ÈÕ„πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“Õ◊ËπÊ

°“√∑¥ Õ∫°“√¬Õ¡√—∫‡™◊ÈÕª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬
∑”‰¥â‚¥¬‡µ√’¬¡µ—«Õ¬à“ßª√ ‘µ„Àâ‰¥â§«“¡‡¢â¡¢âπ Ÿß„πµ—«
ª≈“  ·≈–π”¡“©’¥‡¢â“™àÕß∑âÕß¢Õßª≈“¥ÿ°∫‘Í°Õÿ¬  ‚¥¬
°”Àπ¥„Àâª≈“·µà≈–µ—«‰¥â√—∫ª√ ‘µµ—«≈– 106 µ—«  ∑”°“√
©’¥ª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬ ®”π«π 10 µ—«  à«π™ÿ¥§«∫§ÿ¡
©’¥¥â«¬πÈ”‡°≈◊Õ ∑”°“√‡®“–‡≈◊Õ¥ª≈“‡æ◊ËÕµ√«®π—∫®”π«π
ª√ ‘µ∑ÿ°«—π‡æ◊ËÕ»÷°…“°“√‡æ‘Ë¡ª√‘¡“≥¢Õßª√ ‘µ„πª≈“
™π‘¥π’È ¥”‡π‘π°“√‡™àπ‡¥’¬«°—∫ª≈“™π‘¥Õ◊Ëπ§◊Õ ª≈“¥ÿ°Õÿ¬
ª≈“°¥‡À≈◊Õß ª≈“™àÕπ ·≈–ª≈“À¡Õ‰∑¬

°“√∑¥ Õ∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ„πª≈“¥ÿ°∫‘Í°Õÿ¬

°“√∑¥ Õ∫§«“¡√ÿπ·√ß¢Õßª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬
∑”‰¥â‚¥¬‡µ√’¬¡µ—«Õ¬à“ßª√ ‘µ„Àâ‰¥â§«“¡‡¢â¡¢âπ Ÿß 108
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109 ·≈– 1010 µ—«/¡≈. µ“¡≈”¥—∫ ·≈â«π”¡“©’¥‡¢â“™àÕß∑âÕß
ª≈“¥ÿ°∫‘Í°Õÿ¬ ‚¥¬°”Àπ¥„Àâª≈“·µà≈–µ—«‰¥â√—∫ª√ ‘µµ—«≈–
2x107 µ—«  2x108 µ—« ·≈– 2x109 µ—« ∑”°“√©’¥ª√ ‘µ
·µà≈–§«“¡‡¢â¡¢âπ„πª≈“¥ÿ°∫‘Í°Õÿ¬ ™ÿ¥≈– 10 µ—« ·≈–™ÿ¥
§«∫§ÿ¡©’¥¥â«¬πÈ”‡°≈◊Õ ∫—π∑÷°Õ—µ√“°“√µ“¬„π·µà≈–«—π
·≈–π”¡“§”π«≥À“§à“ LD

50
 µ“¡«‘∏’°“√¢Õß Reed ·≈–

Muench (1938)

°“√»÷°…“º≈¢Õß°“√µ‘¥‚√§µàÕ°“√‡ª≈’Ë¬π·ª≈ßÕß§å-

ª√–°Õ∫‡≈◊Õ¥

·∫àßª≈“¥ÿ°∫‘Í°Õÿ¬ÕÕ°‡ªìπ  2  °≈ÿà¡Ê  ≈–  20  µ—«
°≈ÿà¡∑¥≈Õß∑”°“√©’¥ª√ ‘µ‡¢â“„πª≈“µ—«≈–®”π«π 1x107

µ—« „π°≈ÿà¡§«∫§ÿ¡∑”¥â«¬πÈ”‡°≈◊Õ À≈—ß®“°©’¥ª√ ‘µ‡ªìπ
‡«≈“ 7 «—π ∑”°“√‡®“–‡≈◊Õ¥‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫
µà“ßÊ §◊Õ ®”π«π‡¡Á¥‡≈◊Õ¥·¥ß ‡¡Á¥‡≈◊Õ¥¢“« ª√‘¡“≥
‚ª√µ’π„π´’√—¡  §à“Œ’‚¡‚°≈∫‘π  ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π
‡≈◊Õ¥ (haematocrit) ·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥¢“«„π‡≈◊Õ¥
(leukocrit) µ“¡«‘∏’°“√∑’Ë√“¬ß“π„π Wedemeyer ·≈–
Yasutake (1977)

°“√»÷°…“º≈¢Õß°“√µ‘¥‡™◊ÈÕµàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“

»÷°…“°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ
(pathological changes) ¢Õßª≈“∑’Ë‰¥â√—∫ª√ ‘µ‚¥¬π”
ª≈“∑’Ë‡ªìπ‚√§√ÿπ·√ß¡“‡°Á∫µ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° Õ«—¬«–
¿“¬„π§◊Õ µ—∫ ‰µ ¡â“¡ ·≈– ¡Õß ¥Õß„ππÈ”¬“ Bouin's

fixative ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ·≈–ºà“π¢—ÈπµÕπ°“√‡µ√’¬¡
‡π◊ÈÕ‡¬◊ËÕ‚¥¬„™â‡§√◊ËÕßÕ—µ‚π¡—µ‘ (automatic tissue pro-

cessor, Technicon) π”¡“µ—¥„Àâ¡’§«“¡∫“ß 2-3 ‰¡§√Õπ
·≈–¬âÕ¡¥â«¬ ’Œ’¡“∑ÁÕ°´—¬≈‘π·≈–Õ’ ‚Õ´‘π (H&E)

(Humason, 1997) ·≈â«π”¡“µ√«® Õ∫º≈¿“¬„µâ°≈âÕß
®ÿ≈∑√√»πå

°“√·¬°ª√ ‘µ®“°‡≈◊Õ¥ª≈“‚¥¬„™â‡∑§π‘§ density gra-

dient centrifugation

®ÿ¥ª√– ß§å¢Õß°“√·¬°ª√ ‘µ‚¥¬„™â‡∑§π‘§¥—ß°≈à“«
‡æ◊ËÕ„Àâ‰¥âµ—«ª√ ‘µ∑’Ë‰¡à¡’‡¡Á¥‡≈◊Õ¥ª≈“ª–ªπ ·≈â«π”ª√ ‘µ
¥—ß°≈à“«¡“‡µ√’¬¡‡ªìπ·Õπµ‘‡®π„π°“√©’¥‡¢â“ Ÿàª≈“ ”À√—∫

»÷°…“°“√ √â“ß·Õπµ‘∫Õ¥’È À√◊Õπ”¡“‡µ√’¬¡‡ªìπ·Õπµ‘‡®π
„π°“√„™âµ√«®À“·Õπµ‘∫Õ¥’È‚¥¬‡∑§π‘§ passive haemag-

glutination °“√·¬°ª√ ‘µ “¡“√∂∑”‰¥â‚¥¬„™â«‘∏’°“√∑’Ë
¥—¥·ª≈ß®“°°‘®°“√ ·≈–§≥– (2543) ‚¥¬‡µ√’¬¡ “√
≈–≈“¬ Percoll „Àâ‰¥â§«“¡‡¢â¡¢âπ 50  55  60 ·≈– 70%

„ππÈ”‡°≈◊Õ∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡∑à“°—∫ 0.85% π”‰ª
ªíòπ∑’Ë·√ß‡À«’Ë¬ß 10,000 √Õ∫/π“∑’ ∑’Ë 4°C ‡ªìπ‡«≈“ 30

π“∑’ ‚¥¬„™â fixed angle rotor  (F1010, AvantiTM 30

Centrifuge, Beckman)  ·≈–π”‡≈◊Õ¥∑’Ë‡®“–®“°ª≈“ º ¡
°—∫ “√≈–≈“¬Õ’¥’∑’‡Õ 1% (ethylene-dinitrilo tetraacetic

acid disodium salt dehydrate;  EDTA) ‡æ◊ËÕªÑÕß°—π
‡≈◊Õ¥·¢Áßµ—« ‚¥¬„™â‡≈◊Õ¥ 1  à«π ·≈– “√≈–≈“¬Õ’¥’∑’‡Õ 1

 à«π ·≈â«π”¡“À¬Õ¥≈ß∫π “√≈–≈“¬∑’Ë‡µ√’¬¡‰«â¢â“ßµâπ
·≈–π”‰ªªíòπ·¬°ª√ ‘µ‚¥¬„™â·√ß‡À«’Ë¬ß 3,000 √Õ∫/π“∑’
(966xg) ∑’Ë 4°C π“π 10 π“∑’ ‚¥¬„™â swing out rotor

(S0410, AvantiTM 30 Centrifuge, Beckman) ‡¡◊ËÕ‡¡Á¥
‡≈◊Õ¥ª≈“·¬°™—Èπ®“°ª√ ‘µ„™âæ“ ‡®Õ√åªî‡ªµ¥Ÿ¥ª√ ‘µÕÕ°
¡“„ àÀ≈Õ¥„À¡à·≈â«ªíòπ≈â“ß¥â«¬ “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å
(PBS, pH 7.2) („π°√≥’∑’Ë¬—ß¡’‡¡Á¥‡≈◊Õ¥ª–ªπ°—∫ª√ ‘µ®–
·¬° È́”¥â«¬«‘∏’°“√‡¥’¬«°—π 1-2 §√—Èß) °àÕπ‡°Á∫ª√ ‘µ„π
 “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å„πµŸâ·™à‡¬Áπ -70°C ‡æ◊ËÕπ”‰ª
„™âß“πµàÕ‰ª

°“√µ√«®À“·Õπµ‘∫Õ¥’È¢Õßª≈“µàÕª√ ‘µ‚¥¬„™â«‘∏’ Passive

Haemagglutination

‡µ√’¬¡·Õπµ‘‡®π (antigen)  ”À√—∫‡§≈◊Õ∫‡¡Á¥
‡≈◊Õ¥·¥ß·°– (SRbc) ‚¥¬π”ª√ ‘µ∑’Ë·¬°‡°Á∫‰«â∑’Ë -70°C

„π “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å¡“«“ß„Àâ≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕß ∑”„Àâª√ ‘µ·µ°‚¥¬„™â‡§√◊ËÕß —Ëπ§«“¡∂’Ë Ÿß (Vibra

CellTM, Sonics & Meterials Inc. Danbury, Coniticut

U.S.A.) ∑’Ë°”≈—ß 200 «—µµå π“π 2 π“∑’ ·≈â«π”‰ªªíòπ
·¬°¥â«¬·√ß‡À«’Ë¬ß 20,000 √Õ∫/π“∑’ π“π 1 ™—Ë«‚¡ß
·≈â«·¬° à«π„ ‡°Á∫‰«â‡æ◊ËÕ‡§≈◊Õ∫‡¡Á¥‡≈◊Õ¥·¥ß·°–

°“√‡§≈◊Õ∫·Õπµ‘‡®π ‚¥¬Õ“»—¬À≈—°°“√‡§≈◊Õ∫
Hbs-Ag (Hepatitis B surface antigen) µ“¡«‘∏’°“√∑’Ë
¥—¥·ª≈ß®“° Vyas ·≈– Shulman (1970)  ·≈–∫√‘…—∑
Green Cross Corporation (1982) ‚¥¬π”‡¡Á¥‡≈◊Õ¥·¥ß
·°–∑’Ë‡°Á∫‰«â„π “√≈–≈“¬ Alsever's ∑’Ë 4°C ¡“ªíòπ≈â“ß
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¥â«¬ “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å 3 §√—Èß ‚¥¬„™â·√ß‡À«’Ë¬ß
2,500 √Õ∫/π“∑’ π“π§√—Èß≈– 5 π“∑’ ·≈–π”‡¡Á¥‡≈◊Õ¥
·¥ß·°–¡“ 0.1 ¡≈. º ¡°—∫·Õπµ‘‡®π∑’Ë‡µ√’¬¡‰«â¢â“ßµâπ
1.25 ¡≈. À≈—ß®“°π—Èπ®÷ß‡µ‘¡°≈Ÿµ“√“≈¥’‰Œ¥å (glutaral-

dehyde) 0.25% ∑’Ë‡µ√’¬¡„π “√≈–≈“¬πÕ√å¡Õ≈´“≈’π
(0.85% NaCl) 0.25 ¡≈.  à«πº ¡∑’Ë‰¥âπ”‰ª‡¢¬à“∑’Ë§«“¡
‡√Á« 150 √Õ∫/π“∑’  ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 2 ™—Ë«‚¡ß  π”
‡´≈≈å‡¡Á¥‡≈◊Õ¥∑’Ë‡§≈◊Õ∫¥â«¬·Õπµ‘‡®π·≈â«¡“ªíòπ≈â“ß¥â«¬
 “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å 3 §√—Èß ·≈â«π”¡“‡µ√’¬¡‡ªìπ
0.5% ·Õπµ‘‡®π (0.5% cell suspension ¥â«¬ “√≈–≈“¬
BSA 0.5% ∑’Ë‡µ√’¬¡„π “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å∑’Ë¡’
NaN

3
 Õ¬Ÿà 0.1%)
π”·Õπµ‘‡®π∑’Ë‡µ√’¬¡‰«â‰ªµ√«®À“·Õπµ‘∫Õ¥’È¢Õß

ª≈“∑’Ë¡’ª√ ‘µÕ“»—¬Õ¬Ÿà  ‚¥¬‡®“–‡≈◊Õ¥®“°µ—«Õ¬à“ßª≈“
·≈â«π”¡“·¬°´’√—¡ ·≈â«‡®◊Õ®“ß´’√—¡∑’Ë‰¥â¥â«¬ “√≈–≈“¬
πÕ√å¡Õ≈´“≈’π‡ªìπ 1:2  1:4  1:8  1:16  1:32 ·≈– 1:64

‰ª‡√◊ËÕ¬Ê „π 96 micro well plate ∑’Ë¡’æ◊ÈπÀ≈ÿ¡‡ªìπ√Ÿªµ—«¬Ÿ
(U-shaped) ®“°π—Èππ”¡“∑”ªØ‘°‘√‘¬“°—∫‡¡Á¥‡≈◊Õ¥·¥ß
·°–∑’Ë‡µ√’¬¡‰«â¢â“ßµâπ„πÕ—µ√“ à«π 1:1 µ√«®ªØ‘°‘√‘¬“
°“√®—∫°≈ÿà¡¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå·∫∫ ‡µÕ√‘‚Õ ·≈–
∫—π∑÷°§à“‰µ‡µÕ√å∑’Ë‰¥â„πª≈“·µà≈–µ—«

º≈°“√∑¥≈Õß

°“√·¬°™π‘¥ª√ ‘µ

„π°“√»÷°…“§√—Èßπ’È ª√ ‘µ∑’Ëµ√«®æ∫„πª≈“¥ÿ°∫‘Í°Õÿ¬
∑’Ë¢“¬Õ¬Ÿà„π∑âÕßµ≈“¥ ́ ÷Ëß¡’·À≈àß‡≈’È¬ß®“°®—ßÀ«—¥æ—∑≈ÿß‡ªìπ
ª√ ‘µ∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡ Trypanosoma sp. (Kinetoplastida)

æ∫‰¥â„π°√–· ‡≈◊Õ¥¢Õßª≈“∑’Ë¡’Õ“°“√¢Õß‚√§§◊ÕÕàÕπ·Õ
µ—«ºÕ¡  ’´’¥ °‘πÕ“À“√πâÕ¬≈ß · ¥ßÕ“°“√¢“¥ÕÕ°´‘‡®π
∫“ß§√—Èßª√ ‘µ®–‰ªÕÿ¥µ—π∫√‘‡«≥‡ âπ‡≈◊Õ¥ΩÕ¬ ∑”„Àâ‡ÀÁπ
‡ªìπµÿà¡æÕß∫√‘‡«≥§√’∫·≈–º‘«Àπ—ß ≈—°…≥–¢Õßª√ ‘µ
®“°°“√»÷°…“‚¥¬«‘∏’‡°≈’Ë¬∫π ‰≈¥å·°â«·≈–¬âÕ¡¥â«¬ ’®‘¡´à“
(Giemsa's stained) æ∫«à“ª√ ‘µ¡’≈—°…≥–À—«∑â“¬‡√’¬«
¡’§«“¡¬“« 23-24 ‰¡§√Õπ §«“¡°«â“ßª√ ‘µ√«¡Õ«—¬«–
∑’Ë„™â„π°“√‡§≈◊ËÕπ∑’Ë (undulating membrane) 1 2-2.3

‰¡§√Õπ  ∫√‘‡«≥ª≈“¬ à«πÀ—«¡’ kinetoplast 1 Õ—π
∫√‘‡«≥ à«π°≈“ßµ—«¡’π‘«‡§≈’¬  1 Õ—π ·≈–¡’·ø≈°‡®≈≈“
§≈â“¬ à«πÀ“ß (tail-like) 1 Õ—π ¬“« 17-18 ‰¡§√Õπ
(Figure 1 and  2)

º≈°“√¬Õ¡√—∫ª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“Õ◊ËπÊ

»÷°…“°“√¬Õ¡√—∫ª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬‚¥¬°“√©’¥

Figure 1. Blood smear of hybrid catfish (Clarias
macrocephalus x C. gariepinus) showed

Trypanosoma sp. (Kinetoplastida) (p =

parasites; rbc = red blood cell)(Giemsa's

stained; bar = 10 µµµµµm).

Figure 2. Diagrammatic featured of Trypanosoma
sp. (Kinetoplastida) in hybrid catfish

(Clarias macrocephalus x C. gariepinus)

(f = flagella;  K = kinetoplast;  n =

nucleus; um = undulating membrane;

bar = 10 µµµµµm).
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Trypanosomiasis in hybrid catfish and other freshwater fishes

Supamattaya, K., et al.

ª√ ‘µ∑’Ë·¬°‰«â®“°ª≈“∑’Ë‡ªìπ‚√§‡¢â“ª≈“¥ÿ°∑¥≈Õßª°µ‘
µ—«≈– 106 µ—« æ∫«à“ª√‘¡“≥ª√ ‘µ™π‘¥¥—ß°≈à“«‡√‘Ë¡‡æ‘Ë¡
®”π«π¢÷Èπ„π«—π∑’Ë 2 À≈—ß®“°©’¥‡™◊ÈÕ ‚¥¬ª≈“·µà≈–µ—«¡’
ª√ ‘µ‡æ‘Ë¡¢÷Èπ„πª√‘¡“≥∑’Ë·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡
ª√‘¡“≥ª√ ‘µ„πµ—«ª≈“ à«π„À≠à‡æ‘Ë¡ Ÿß ÿ¥À≈—ß∑”°“√©’¥
ª√ ‘µ 5 «—π ·≈â«≈¥≈ßÀ≈—ß®“°π—Èπ (Table 1, Figure 3)

 à«π°“√∑¥≈Õß°“√¬Õ¡√—∫‡™◊ÈÕ„πª≈“™π‘¥Õ◊ËπÊ
Õ’° 4 ™π‘¥§◊Õ ª≈“¥ÿ°Õÿ¬ ª≈“°¥‡À≈◊Õß ª≈“™àÕπ ·≈–
ª≈“À¡Õ æ∫«à“ ª≈“¥ÿ°Õÿ¬ ª≈“°¥‡À≈◊Õß ·≈–ª≈“™àÕπ
‰¡à¬Õ¡√—∫ª√ ‘µ Trypanosoma sp. ∑’Ë·¬°‰¥â®“°ª≈“¥ÿ°
∫‘Í°Õÿ¬  à«π°“√∑¥≈Õß„πª≈“À¡Õ‰∑¬æ∫«à“„π™à«ß‡«≈“

3-4 «—πÀ≈—ß°“√µ‘¥‡™◊ÈÕ  “¡“√∂µ√«®æ∫ª√ ‘µ„π‡≈◊Õ¥
·µàª≈“À¡Õ‰∑¬ “¡“√∂°”®—¥ª√ ‘µ¥—ß°≈à“«‰¥âÀ¡¥¿“¬„π
7 «—π (Table 2)

º≈§«“¡√ÿπ·√ß¢Õßª√ ‘µ„πª≈“¥ÿ°∫‘Í°Õÿ¬

À≈—ß∑”°“√©’¥ª√ ‘µ∑’Ë√Ÿâ®”π«π‡¢â“ª≈“¥ÿ°ª°µ‘¢π“¥
‡©≈’Ë¬ 125 °√—¡ ·≈–∑”°“√∫—π∑÷°Õ—µ√“°“√µ“¬µ“¡√–¬–
‡«≈“∑’Ë°”Àπ¥·≈â«§”π«≥À“§à“ LD

50
 ‚¥¬«‘∏’°“√¢Õß

Reed ·≈– Muench (1938) æ∫«à“ª√‘¡“≥ª√ ‘µ∑’Ë
 “¡“√∂∑”„Àâª≈“¥ÿ°∑¥≈Õßµ“¬ 50% ‡¡◊ËÕ‰¥â√—∫ª√ ‘µ
π“π 5 «—π¡’§à“‡∑à“°—∫ 2.68x1010 µ—«/µ—«ª≈“

Table 1. Number of parasites in hybrid catfish during 7 days period of injection.

                      Time after infestation (day)
Samples

1 2 3 4 5 6 7

      1 0 2.0x102 6.0x102 2.0x102 0 0 0
      2 2.0x102 3.7x103 3.7x103 2.8x104 5.48x104 1.1x104 3.4x104

      3 0 1.2x103 0 0 2.2x103 6.0x102 -
      4 0 2.0x103 1.8x103 1.6x103 5.0x103 8.0x102 -
      5 2.0x102 4.0x102 1.0x103 1.6x103 7.4x103 2.4x103 -
      6 0 8.0x102 3.2x103 6.4x103 6.4x103 1.6x103 -
      7 0 4.0x102 1.3x103 4.2x103 5.6x103 1.6x103 -
      8 0 1.0x103 7.8x103 5.2x104 6.5x104 5.1x104 -

N.B. - number not determined

Figure 3. Variation in the number of  Trypanosoma sp. in hybrid catfish blood samples were

collected over a 6 days period of injection.
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º≈¢Õß°“√µ‘¥‡™◊ÈÕª√ ‘µµàÕ°“√‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫

‡≈◊Õ¥

»÷°…“°“√‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫‡≈◊Õ¥¢Õßª≈“
¥ÿ°∫‘Í°Õÿ¬∑’Ëµ‘¥‡™◊ÈÕª√ ‘µµàÕ°“√‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫
‡≈◊Õ¥ æ∫«à“‡¡◊ËÕª≈“¥ÿ°‰¥â√—∫ª√ ‘µ®– àßº≈„ÀâÕß§åª√–°Õ∫
‡≈◊Õ¥À≈“¬Ê ª√–°“√‡ª≈’Ë¬π·ª≈ß ‚¥¬ª√‘¡“≥‡¡Á¥‡≈◊Õ¥
·¥ß·≈–‡¡Á¥‡≈◊Õ¥¢“«≈¥≈ßÕ¬à“ß¡’§«“¡·µ°µà“ß°—π∑“ß
 ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% (p<0.05) „π¢≥–∑’Ëª√‘¡“≥
Œ’‚¡‚°≈∫‘π·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥°Á≈¥≈ßÕ¬à“ß
¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

(p<0.05)   à«πª√‘¡“≥‚ª√µ’π„π´’√—¡ ·≈–ª√‘¡“µ√‡¡Á¥
‡≈◊Õ¥¢“«„π‡≈◊Õ¥¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’§«“¡·µ°µà“ß°—π∑“ß
 ∂‘µ‘ ¥—ß√“¬≈–‡Õ’¬¥∑’Ë· ¥ß„π Table 3

º≈°“√·¬°ª√ ‘µ®“°‡≈◊Õ¥ª≈“‚¥¬„™â‡∑§π‘§ density

gradient centrifugation

º≈°“√∑¥≈Õß·¬°ª√ ‘µ„π‡≈◊Õ¥ª≈“‚¥¬‡µ√’¬¡

 “√≈–≈“¬ Percoll §«“¡‡¢â¡¢âπµà“ßÊ ∑’Ë¡’§«“¡‡¢â¡¢âπ
¢Õß‡°≈◊Õ ÿ¥∑â“¬‡∑à“°—∫ 0.85% ·≈â«π”¡“ªíòπ·¬°ª√ ‘µ
æ∫«à“§«“¡‡¢â¡¢âπ¢Õß Percoll 50%  “¡“√∂·¬°ª√ ‘µ
ÕÕ°®“°‡≈◊Õ¥‰¥â¥’°«à“§«“¡‡¢â¡¢âπÕ◊ËπÊ ·≈–‡¡◊ËÕπ”ª√ ‘µ
∑’Ë·¬°‰¥â®“°§«“¡‡¢â¡¥—ß°≈à“«§√—Èß·√°¡“·¬°´È”„π§«“¡
‡¢â¡¢âπ‡¥‘¡Õ’°§√—Èßæ∫ “¡“√∂‡‡¬°ª√ ‘µ‰¥â§àÕπ¢â“ß∫√‘ ÿ∑∏‘Ï
(Table 4)

º≈°“√µ√«®À“·Õπµ‘∫Õ¥’È¢Õßª≈“µàÕ‡™◊ÈÕª√ ‘µ‚¥¬«‘∏’

Passive Haemagglutination

®“°°“√µ√«®À“·Õπµ‘∫Õ¥’È¢Õßª≈“¥ÿ°∫‘Í°Õÿ¬∑’Ë‰¡à
æ∫ª√ ‘µ„πÀâÕßªØ‘∫—µ‘°“√ æ∫«à“ª≈“∑¥≈Õß¥—ß°≈à“«¡’
·Õπµ‘∫Õ¥’ÈÕ¬Ÿà‡©≈’Ë¬ 182.86  ‡¡◊ËÕ∑”„Àâª≈“‰¥â√—∫ª√ ‘µ
Trypanosoma sp. „πÀâÕßªØ‘∫—µ‘°“√·≈â«‡®“–‡≈◊Õ¥µ√«®
À“·Õπµ‘∫Õ¥’È æ∫«à“ª≈“∑’Ë‰¥â√—∫ª√ ‘µ “¡“√∂ √â“ß·Õπµ‘-
∫Õ¥’È‰¥â‡æ‘Ë¡¢÷Èπ ‚¥¬∑’Ë‡«≈“ 7 «—π ª√‘¡“≥·Õπµ‘∫Õ¥’È¡’§à“
342.86 ∑’Ë 14 «—πÀ≈—ßµ‘¥‡™◊ÈÕª≈“¡’§à“·Õπµ‘∫Õ¥’È Ÿß ÿ¥‡©≈’Ë¬

Table 2. Susceptibility of freshwater fishes within 7 day period of Trypanosoma
sp. infection.

Fish species No. of test fish No. of  Trypanosoma sp. infected fish

Clarias macrocephalus 15 0
Mytus nemurus 15 0
Channa striatus 10 0
Anabas testudineus 10 4*

* Trypanosoma sp. was observed within 3-4 day post injection and non-detectable within

7 day period of injection.

Table 3. Blood parameters of Trypanosoma sp. infected

hybrid catfish.

 Blood parameters Control Treatment

RBC (x106cell/mm3)   2.14±0.48a   1.62±0.27b

WBC (x104cell/mm3) 10.45±3.76a   2.42±0.78b

Serum protein (g%)   7.52±0.70a   8.34±0.78b

Hemoglobin (g%)   7.075±0.929a   6.268±0.697b

Hematocrit (%) 25.275±3.318a 21.722±3.068b

Leukocrit (%)   1.622±0.522a     8.44±2.472b

Means±SD in the same row with sharing the common superscript

are not statistically different (p>0.05), n = 10
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560 ·≈–¡’§à“≈¥≈ß‡¡◊ËÕ‡«≈“ 28 «—π ‚¥¬¡’§à“‡©≈’Ë¬ 434.29

(Figure 4)

°“√»÷°…“º≈¢Õßª√ ‘µµàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ‡¬◊ËÕ

«‘∑¬“

°“√»÷°…“æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕª≈“∑’Ëµ‘¥‡™◊ÈÕ
ª√ ‘µÕ¬à“ß√ÿπ·√ß æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß™—¥‡®π
„π√–∫∫À¡ÿπ‡«’¬π‡≈◊Õ¥ §◊Õ‡¡Á¥‡≈◊Õ¥·¥ß√–¬–‡µÁ¡«—¬∂Ÿ°
∑”≈“¬ ·≈–¡’°“√ √â“ß‡¡Á¥‡≈◊Õ¥·¥ß√–¬–«—¬ÕàÕπ √«¡∑—Èß
‡´≈≈å°”®—¥ ‘Ëß·ª≈°ª≈Õ¡¢÷Èπ¡“·∑π∑’Ëª–ªπ°—∫ª√ ‘µÕ¬Ÿà

„π√–∫∫À¡ÿπ‡«’¬π (Figure 5 and 6)   ¢≥–∑’Ë‡π◊ÈÕ‡¬◊ËÕ
‡Àß◊Õ° µ—∫ ‰µ ¡â“¡ °√–‡æ“–Õ“À“√ ≈”‰ â ·≈– ¡Õß‰¡à¡’
°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®π ·µàæ∫°“√Õ—°‡ ∫∫â“ß‡≈Á°πâÕ¬

«‘®“√≥å·≈– √ÿªº≈°“√«‘®—¬

®“°°“√«‘®—¬§√—Èßπ’È∑”„Àâ∑√“∫«à“ª√ ‘µ∑’Ë·¬°‰¥â
‡ªìπª√ ‘µ∑’Ë°àÕ„Àâ‡°‘¥‚√§„πª≈“¥ÿ°∫‘Í°Õÿ¬‡∑à“π—Èπ  ‡¡◊ËÕ
æ‘®“√≥“®“°≈—°…≥– ¢π“¥·≈–√Ÿª√à“ß·≈â« ª√ ‘µ¥—ß°≈à“«
πà“®–®—¥„ÀâÕ¬Ÿà„π °ÿ≈ Trypanosoma sp. (Kinetoplastida)

Table 4. The separating of Trypanosoma sp. from hybrid catfish's blood sample using

Percoll solution.

                 Separating results
      Percoll preparation

Band 1 Band 2 Band 3

1. 50% Percoll solution in 0.85% WBC Large strip of parasites RBC
NaCl and centrifuged at
10000 rpm for 30 min. at 4ºC

2. 55% Percoll solution and in WBC and Small strip of RBC
0.85% NaCl centrifuged at Parasites parasites
10000 rpm for 30 min. at 4ºC

3. 60% Percoll solution in 0.85% Blood cell and parasites were not separated
NaCl and centrifuged at
10000 rpm for 30 min.at 4ºC

4. 70% Percoll solution in 0.85% Blood cell and parasites were not separated
NaCl and centrifuged at
10000 rpm for 30 min. at 4ºC

Figure 4. Antibody development in serum of Trypanosoma sp. infected hybrid catfish

during  28 days period of infestation.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
‚√§ Trypanosome „πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“πÈ”®◊¥∫“ß™π‘¥
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Figure 5. Liver of hybrid catfish infected with

Trypanosoma sp., demonstrated

numerous of parasites in the central

vein (p) (H & E stained; bar = 50 µµµµµm).

Figure 6. Magnified view of the hepatic vein with

numerous of erythroblast (arrow) dis-

tributed among the parasites (p) and

RBCs (arrow head) (H&E stained; bar

= 10 µµµµµm).

´÷Ëß‰¡à‡§¬¡’√“¬ß“π‡°’Ë¬«°—∫‚√§∑’Ë‡°‘¥®“°ª√ ‘µ™π‘¥π’È„π
ª≈“¥ÿ°∫‘Í°Õÿ¬¡“°àÕπ  ≈—°…≥–∑—Ë«‰ª¢Õßª√ ‘µ‡¡◊ËÕπ”¡“
‡ª√’¬∫‡∑’¬∫°—∫ª√ ‘µ∑’Ë¡’√“¬ß“π°“√·æ√à√–∫“¥„π‡Õ‡™’¬
µ–«—πÕÕ°‡©’¬ß„µâ™π‘¥Õ◊ËπÊ  ‡™àπ  Trypanosoma

ophiocephali  „πª≈“™àÕπ  T. trichogasterae „πª≈“
°√–¥’Ë ·≈– T. carassi „πª≈“∑Õß (Kabata, 1985; Lom

and Dykova, 1992) æ∫«à“¡’≈—°…≥–·≈–¢π“¥·µ°µà“ß
°—π¡“° ´÷Ëß§“¥«à“ª√ ‘µ∑’Ëæ∫„π§√—Èßπ’ÈÕ“®‡ªìπ™π‘¥„À¡à
¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡„π√“¬≈–‡Õ’¬¥∑“ß
™’««‘∑¬“ ‚§√ß √â“ß∑“ß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ¢Õßª√ ‘µ
√“¬≈–‡Õ’¬¥∑“ß™’«‡§¡’ ‚§√ß √â“ß¢Õß “√æ—π∏ÿ°√√¡ «ß®√
™’«‘µ √«¡∑—Èß™π‘¥¢Õßæ“À–∑’Ë∑”„Àâª√ ‘µ·æ√à°√–®“¬„π
∏√√¡™“µ‘  Õ¬à“ß‰√°Áµ“¡„π§√—Èßπ’È‡¡◊ËÕ‰¥âµ√«® Õ∫§«“¡
®”‡æ“–‡®“–®ß¢Õßª√ ‘µµàÕ‡®â“∫â“π ∑”„Àâ∑√“∫™—¥‡®π«à“
Tsypanosoma sp. ∑’Ë·¬°‰¥â¡’§«“¡®”‡æ“–‡®“–®ß°—∫ª≈“
¥ÿ°∫‘Í°Õÿ¬‡∑à“π—Èπ ‡π◊ËÕß®“°ª√ ‘µ “¡“√∂‡æ‘Ë¡ª√‘¡“≥„π
µ—«ª≈“‰¥â¡“°¢÷Èπ®π°àÕ„Àâª≈“· ¥ßÕ“°“√¢Õß‚√§™—¥‡®π
·≈–µ“¬‰¥â‡¡◊ËÕª√ ‘µ¡’®”π«π¡“°Ê „π¢≥–∑’Ë°“√∑¥≈Õß
∑”„Àâ‡°‘¥‚√§„πª≈“∑âÕß∂‘Ëπ§◊Õ ª≈“¥ÿ°Õÿ¬ ª≈“°¥‡À≈◊Õß
ª≈“™àÕπ µ√«®‰¡àæ∫ª√ ‘µ„π‡≈◊Õ¥·≈–‰¡à°àÕ„Àâ‡°‘¥Õ“°“√
¢Õß‚√§ ·¡â«à“°“√∑¥≈Õßµ‘¥‡™◊ÈÕ„πª≈“À¡Õ‰∑¬®– “¡“√∂
µ√«®æ∫ª√ ‘µ‰¥â„π™à«ß·√°Ê ·µà‡¡◊ËÕ‡«≈“ºà“π‰ªπ“π¢÷Èπ

°Áµ√«®‰¡àæ∫‡™◊ÈÕ¥—ß°≈à“« ª≈“°‘πÕ“À“√‰¥âª°µ‘ ‰¡à· ¥ß
Õ“°“√¢Õß‚√§·≈–‰¡àµ“¬ ®÷ßÕ“®‡ªìπ‰ª‰¥â«à“ª√ ‘µ™π‘¥π’È
‡ªìπ‡™◊ÈÕª√–®”∂‘Ëπ∑’Ë¡’Õ¬Ÿà·≈â«„πª≈“πÈ”®◊¥∫“ß™π‘¥„π
∏√√¡™“µ‘„°≈â∫√‘‡«≥∑’Ë‡≈’È¬ßª≈“¥ÿ°∫‘Í°Õÿ¬∑’Ë∑”°“√»÷°…“
‡π◊ËÕß®“°‡§¬¡’√“¬ß“πæ∫ª√ ‘µ°≈ÿà¡‡¥’¬«°—π¡“°àÕπ„π
ª≈“µŸÀπ“ ª≈“µ–‡æ’¬π ª≈“™àÕπ (ª√–‰æ ‘√‘, 2538;

Qadri,1955) · ¥ß„Àâ‡ÀÁπ«à“ª√ ‘µ¥—ß°≈à“«°àÕ„Àâ‡°‘¥‚√§
„πª≈“¥ÿ°≈Ÿ°º ¡∑’ËÕ“®ÕàÕπ·Õ°«à“ª≈“„π “¬æ—π∏ÿå∑âÕß∂‘Ëπ
„π∏√√¡™“µ‘  ‡™àπ  ª≈“¥ÿ°Õÿ¬  À√◊Õ¥ÿ°¥â“π  ∑’Ë‰¡à‡§¬¡’
√“¬ß“πæ∫‡™◊ÈÕ¥—ß°≈à“«¡“°àÕπ √«¡∑—Èß°“√∑¥≈Õßπ’Èæ∫
ª√ ‘µ‡¥’¬«°—π‰¡à°àÕ„Àâ‡°‘¥‚√§„πª≈“¥ÿ°¥â“π ¥—ßπ—Èπ°“√
«‘®—¬‡æ◊ËÕµ√«® Õ∫ª√ ‘µ°≈ÿà¡π’È„πª≈“∏√√¡™“µ‘„°≈â‡§’¬ß
∫√‘‡«≥‡≈’È¬ßª≈“¥ÿ°∫‘Í°Õÿ¬∑’Ë∑”°“√‡°Á∫µ—«Õ¬à“ß»÷°…“ ®÷ß
πà“®–‡ªìπª√–‚¬™πå„π°“√À“·π«∑“ßªÑÕß°—π°“√‡°‘¥‚√§
„πª≈“¥ÿ°∫‘Í°Õÿ¬‰¥â„πÕπ“§µ  √«¡∑—Èß “¡“√∂æ‘ Ÿ®πå
 ¡¡ÿµ‘∞“π«à“‡™◊ÈÕ¥—ß°≈à“«‡ªìπ‡™◊ÈÕª√–®”∂‘Ëπ¢Õßª≈“„π
∏√√¡™“µ‘À√◊Õ‰¡àµàÕ‰ª

°“√»÷°…“§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ·¡â«à“ª√‘¡“≥ª√ ‘µ
∑’Ë àßº≈„Àâ‡°‘¥°“√µ“¬¢Õßª≈“¥ÿ° 50% ¡’§à“§àÕπ¢â“ß Ÿß
(2.68x1010 µ—«/¡≈.) ´÷Ëß‡ªìπ°“√∫àß™’È«à“‡™◊ÈÕª√ ‘µ‰¡à°àÕ„Àâ
‡°‘¥‚√§∑’Ë√ÿπ·√ßπ—°‡¡◊ËÕ‡∑’¬∫°—∫™π‘¥∑’Ë∑”„Àâ‡°‘¥‚√§„π
ª≈“∑Õß ‡æ√“–‡¡◊ËÕª≈“∑Õß‰¥â√—∫ª√ ‘µ T. denilewskyi
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2x105 µ—«  ª≈“∑Õß¡’Õ—µ√“°“√µ“¬∂÷ß 68.8% (Wang

and Belosevic, 1994)  Õ¬à“ß‰√°Áµ“¡°“√»÷°…“π’Èæ∫«à“
ª≈“¥ÿ°„°≈âµ“¬´÷Ëßª√ ‘µ¡’°“√‡æ‘Ë¡®”π«π¡“°„π°√–‡‡ 
‡≈◊Õ¥ · ¥ßÕ“°“√ÕàÕπ·Õ µ—«ºÕ¡´’¥ °‘πÕ“À“√πâÕ¬≈ß
· ¥ßÕ“°“√¢“¥ÕÕ°´‘‡®π‚¥¬°“√≈Õ¬¢÷Èπ¡“º‘«πÈ”·≈–
·ºàπªî¥‡Àß◊Õ°¡’°“√ªî¥‡ªî¥‡√Á«°«à“ª≈“ª°µ‘ ÷́ËßÕ“°“√
¥—ß°≈à“«‡ªìπ‰ª‰¥â«à“ª√ ‘µ∑’Ë¡’®”π«π¡“°‡¢â“∑”≈“¬‡¡Á¥
‡≈◊Õ¥·¥ß  Õ¥§≈âÕß°—∫ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥∑’Ë
≈¥≈ß„πª≈“°≈ÿà¡∑’Ë¡’ª√ ‘µ‡¢â“Õ¬ŸàÕ“»—¬®π∑”„Àâ°“√≈”‡≈’¬ß
ÕÕ°´‘‡®π‰ª‡≈’È¬ß√à“ß°“¬‰¡àæÕ πÕ°®“°π’È°“√∑¥≈Õßæ∫
ª≈“∫“ßµ—«‡ªìπµÿà¡æÕß∫√‘‡«≥§√’∫·≈–º‘«Àπ—ß‡π◊ËÕß®“°
ª√ ‘µ®–‰ªÕÿ¥µ—π∫√‘‡«≥‡ âπ‡≈◊Õ¥ΩÕ¬ ®“°≈—°…≥–Õ“°“√
∑’Ë‡°‘¥¥—ß°≈à“«¡’§«“¡ —¡æ—π∏å°—∫√“¬ß“π¢Õß Lom ·≈–
Dykova (1992) ∑’Ë«à“Õ“°“√∑—Ë«‰ª¢Õßª≈“∑’Ë‡ªìπ‚√§®“°
ª√ ‘µ„π°≈ÿà¡ Trypanosome §◊Õ ª≈“¡’‡Àß◊Õ°´’¥ «à“¬πÈ”
‡ ’¬°“√∑√ßµ—« À√◊Õæ¬“¬“¡≈Õ¬µ—«¢÷Èπ Ÿàº‘«πÈ”‡π◊ËÕß®“°
ª√‘¡“≥ÕÕ°´‘‡®π„π‡≈◊Õ¥µË” πÕ°®“°π—Èπ¬—ßæ∫«à“ª√ ‘µ¡’
º≈∑”„Àâ‡°‘¥°“√Õÿ¥µ—π¢Õß‡ âπ‡≈◊Õ¥ΩÕ¬ ¥—ßπ—Èπª≈“Õ“®
µ“¬‰¥â‡π◊ËÕß®“°‡ âπ‡≈◊Õ¥Õÿ¥µ—π·≈–‡°‘¥‚√§‚≈À‘µ®“ß ´÷Ëß
 π—∫ πÿπº≈°“√»÷°…“π’È∑’Ëæ∫Õß§åª√–°Õ∫‡≈◊Õ¥ª≈“À≈“¬
ª√–°“√¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß·µ°µà“ß∑“ß ∂‘µ‘‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ´÷Ëß∫àß™’È«à“º≈¢Õß‡™◊ÈÕ‚√§
¥—ß°≈à“«∑”„Àâª≈“¡’Õ“°“√‚≈À‘µ®“ß¥Ÿ‰¥â®“°ª√‘¡“≥‡¡Á¥
‡≈◊Õ¥·¥ß Œ’‚¡‚°≈∫‘π ·≈–ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥
¡’§à“≈¥≈ß·µ°µà“ß®“°ª≈“ª°µ‘Õ¬à“ß™—¥‡®π   à«πÕß§å-
ª√–°Õ∫‡≈◊Õ¥Õ◊ËπÊ æ∫«à“ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«„πª≈“∑’Ë
µ‘¥‡™◊ÈÕ≈¥≈ßÕ¬à“ß™—¥‡®π ´÷Ëß Ellis (1978) °≈à“«‰«â«à“
‡¡Á¥‡≈◊Õ¥¢“«„πª≈“¡’∫∑∫“∑„π°“√§«∫§ÿ¡°√–∫«π°“√
¿Ÿ¡‘§ÿâ¡°—π ∂â“ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«≈¥≈ß®–∑”„Àâ¿Ÿ¡‘
µâ“π∑“π‚√§≈¥≈ß¥â«¬‡™àπ°—π ´÷Ëß„π°√≥’°“√µ‘¥ª√ ‘µ
™π‘¥π’Èª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«≈¥≈ß®÷ß‡ªìπ‚Õ°“ „Àâª≈“‡°‘¥
‚√§·∑√°Õ◊ËπÊ ‡™àπ ·∫§∑’‡√’¬‰¥âßà“¬¢÷Èπ   à«πª√‘¡“≥
‚ª√µ’π„π´’√—¡∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ°«à“ª≈“ª°µ‘ ∫àß™’È∂÷ß ¿“«–¢Õß
ª≈“∑’Ë‡°‘¥§«“¡‡§√’¬¥ ‡æ√“–ª≈“∑’Ë‡°‘¥§«“¡‡§√’¬¥®“°
 “‡Àµÿ„¥°Áµ“¡ “¡“√∂µ√«® Õ∫‰¥â®“°ª√‘¡“≥‚ª√µ’π
„π´’√—¡∑’Ë Ÿß¢÷Èπ πÕ°®“°π’Èº≈°“√»÷°…“æ∫«à“ª≈“ªÉ«¬¡’
ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥¢“«„π‡≈◊Õ¥ Ÿß°«à“ª≈“ª°µ‘Õ¬à“ß™—¥‡®π
· ¥ß„Àâ‡ÀÁπ«à“ª≈“ªÉ«¬Õ“®®–¡’‡´≈≈å¡“‚§√ø“®°å∑’Ë„À≠à

º‘¥ª°µ‘ À√◊Õ¡’°“√∫«¡æÕß®÷ß∑”„Àâ¡’ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥
¢“«„π‡≈◊Õ¥ Ÿß‰¥â  ·¡â«à“ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«®–
≈¥≈ß°Áµ“¡ ´÷Ëß‡¬“«π‘µ¬å ·≈–§≥– (2540) √“¬ß“π«à“
≈—°…≥–‡´≈≈å¡“‚§√ø“®°å∑’Ë∫«¡æÕßº‘¥ª°µ‘ “¡“√∂µ√«®
æ∫‰¥â®“°ª≈“°–æß∑’Ëµ‘¥‡™◊ÈÕ‰«√— ·µàµ√«®‰¡àæ∫„πª≈“
ª°µ‘ ¥—ßπ—Èπ≈—°…≥–¢Õß‡´≈≈å¡“‚§√ø“®°å∑’Ëº‘¥ª°µ‘ À√◊Õ
ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥¢“«„π‡≈◊Õ¥ Ÿß°Áπà“®–„™â‡ªìπµ—«∫àß™’È
Õ“°“√ªÉ«¬¢Õßª≈“‰¥â

 à«π°“√»÷°…“‡∑§π‘§°“√·¬°ª√ ‘µ¥â«¬«‘∏’ density

gradient centrifugation „π§√—Èßπ’Èæ∫«à“ Percoll 50%

„π “√≈–≈“¬‡°≈◊Õ‡¢â¡¢âπ ÿ¥∑â“¬ 0.85%  “¡“√∂·¬°
ª√ ‘µ„ÀâÕÕ°®“°‡¡Á¥‡≈◊Õ¥‰¥â ‚¥¬‡©æ“–∂â“∑”°“√·¬° È́”
2-3 §√—Èß  “¡“√∂·¬°ª√ ‘µÕÕ°®“°‡¡Á¥‡≈◊Õ¥‰¥â ¡∫Ÿ√≥å
‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß°‘®°“√ ·≈–§≥– (2543) ∑’Ëæ∫
«à“ “√≈–≈“¬ Percoll  “¡“√∂„™â·¬°‡¡Á¥‡≈◊Õ¥°ÿâß·µà≈–
™π‘¥ÕÕ°®“°°—π‰¥â Õ¬à“ß‰√°Áµ“¡§«“¡‡¢â¡¢âπ¢Õß Percoll

‡°≈◊Õ·≈–·√ß‡À«’Ë¬ß∑’Ë„™âµâÕßª√—∫„Àâ¡’§«“¡‡À¡“– ¡°—∫
µ—«Õ¬à“ß·µà≈–™π‘¥∑’Ë∑”°“√·¬° ´÷Ëß«‘∏’¥—ß°≈à“«πà“®–‡ªìπ
ª√–‚¬™πå„π°“√·¬°‡´≈≈å‡¡Á¥‡≈◊Õ¥À√◊Õª√ ‘µÕÕ°®“°
 à«πº ¡„Àâ∫√‘ ÿ∑∏‘Ï‡æ◊ËÕ°“√»÷°…“„π√“¬≈–‡Õ’¬¥µà“ßÊ
‡™àπ °“√»÷°…“‚§√ß √â“ß∑“ß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ À√◊Õ
™’«‚¡‡≈°ÿ≈µàÕ‰ª

°“√»÷°…“·Õπµ‘∫Õ¥’È¢Õßª≈“¥ÿ°∑’Ëµ‘¥‡™◊ÈÕ‡ª√’¬∫
‡∑’¬∫°—∫ª≈“¥ÿ°ª°µ‘ „π§√—Èßπ’È∑”„Àâ∑√“∫«à“ª≈“¥ÿ°∫‘Í°Õÿ¬
 “¡“√∂º≈‘µ·Õπµ‘∫Õ¥’È‰¥â‡¡◊ËÕ¡’ª√ ‘µ„π√à“ß°“¬ª√‘¡“≥
‰¡à Ÿßπ—° ·≈–ª√‘¡“≥·Õπµ‘∫Õ¥’È®– Ÿß∑’Ë ÿ¥∑’Ë√–¬–‡«≈“
ª√–¡“≥ 14 «—π À≈—ß®“°‰¥â√—∫ª√ ‘µ ·≈â«®–≈¥≈ßÀ≈—ß
®“°π—Èπ ´÷Ëßº≈¥—ß°≈à“«π’È°Á “¡“√∂π”¡“„™â‡ªìπ¢âÕ¡Ÿ≈
ª√–°Õ∫°“√„™â«—§´’πÀ√◊Õ “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π·°àª≈“‡æ◊ËÕ
‡æ‘Ë¡¿Ÿ¡‘µâ“π∑“π‚√§‰¥â   à«π°“√»÷°…“æ¬“∏‘ ¿“æ¢Õß
‡π◊ÈÕ‡¬◊ËÕª≈“∑’Ë‡ªìπ‚√§ª√ ‘µ æ∫«à“‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° µ—∫ ‰µ
¡â“¡  °√–‡æ“–Õ“À“√  ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®ππ—°
·µàÕ“®æ∫≈—°…≥–°“√Õ—°‡ ∫‡≈Á°πâÕ¬  ´÷Ëß Õ¥§≈âÕß°—∫
√“¬ß“π¢Õß Dykova ·≈– Lom (1978) (Õâ“ß‚¥¬ Lom

and Dykova, 1992) · ¥ß„Àâ‡ÀÁπ«à“Õ«—¬«–µà“ßÊ ¥—ß°≈à“«
‰¡à„™âÕ«—¬«–‡ªÑ“À¡“¬¢Õß‡™◊ÈÕ™π‘¥π’È ·µ°µà“ß®“°°“√
‡ª≈’Ë¬π·ª≈ß„π°√–‡‡ ‡≈◊Õ¥∑’Ëæ∫ª√‘¡“≥‡¡Á¥‡≈◊Õ¥‡‡¥ßÕ¬Ÿà
πâÕ¬¡“° ´÷ËßÕ“®‡ªìπ‡æ√“–ª√ ‘µ √â“ß “√Œ’‚¡‰≈´‘π



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
‚√§ Trypanosome „πª≈“¥ÿ°∫‘Í°Õÿ¬·≈–ª≈“πÈ”®◊¥∫“ß™π‘¥
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(hemolysin) ∑’Ë¡’º≈ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß®÷ß∑”„Àâ‡®â“∫â“π
æ¬“¬“¡ √â“ß‡¡Á¥‡≈◊Õ¥·¥ß«—¬ÕàÕπ √«¡∑—Èß‡´≈≈å°”®—¥ ‘Ëß
·ª≈°ª≈Õ¡‡¢â“¡“„π√–∫∫À¡ÿπ‡«’¬π‡≈◊Õ¥∑¥‡‡∑π à«π∑’Ë
∂Ÿ°∑”≈“¬‰ª ´÷Ëßæ∫≈—°…≥–‡´≈≈å¥—ß°≈à“«¡“°¢÷Èπ‡¡◊ËÕ‡∑’¬∫
°—∫ª≈“ª°µ‘

®“°°“√»÷°…“§√—Èßπ’È∑”„Àâ∑√“∫·πà™—¥‡‡≈â««à“ª√ ‘µ
¥—ß°≈à“«°àÕ„Àâ‡°‘¥‚√§„πª≈“¥ÿ°∫‘Í°Õÿ¬∑’Ë‡ªìπ —µ«åπÈ”‡»√…∞°‘®
„πª√–‡∑»‰∑¬ ·≈–‡ªìπ∑’Ë∑√“∫°—πÕ¬Ÿà·≈â««à“ª√ ‘µ∑’Ë°àÕ„Àâ
‡°‘¥‚√§·≈–Õ“»—¬Õ¬Ÿà¿“¬„πµ—«ª≈“π—Èπ °“√„™â¬“À√◊Õ “√
‡§¡’„π°“√√—°…“¡’ª√– ‘∑∏‘¿“æπâÕ¬¡“° ¥—ßπ—Èπ·π«∑“ß
°“√ªÑÕß°—π√—°…“ “¡“√∂∑”‰¥â‚¥¬°“√·¬°ª≈“µ—«∑’Ë‡ªìπ
‚√§ÕÕ°‰ª∑”≈“¬¥â«¬«‘∏’°“√‡º“À√◊ÕΩíß ·≈–§«√¡’°“√
∑”≈“¬µ—«π”‡™◊ÈÕ (vector) ´÷Ëß¡’√“¬ß“π«à“æ“À– à«π„À≠à
¢Õßª√ ‘µ°≈ÿà¡π’È§◊Õ ª≈‘ß (Martin and Desser, 1991;

Jones and Woo, 1992) ®–¥Ÿ¥‡≈◊Õ¥®“°‡®â“∫â“π∑’Ë¡’ª√ ‘µ
Õ¬Ÿà·≈â«π”ª√ ‘µ‰ª Ÿàª≈“Õ’°µ—«Àπ÷Ëß„π°“√¥Ÿ¥‡≈◊Õ¥§√—ÈßµàÕ‰ª
‚¥¬∑’Ëª√ ‘µ “¡“√∂∑π∑“πµàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–∫∫
¬àÕ¬Õ“À“√¢Õßæ“À–‰¥â‡ªìπÕ¬à“ß¥’ °“√°”®—¥æ“À–Õ“®„™â
«‘∏’∑“ß°“¬¿“æ§◊Õ °àÕπ‡≈’È¬ßª≈“§«√µ“°∫àÕ¶à“‡™◊ÈÕ °√Õß
πÈ”°àÕππ”‡¢â“∫àÕ  à«π°“√„™â “√‡§¡’‡ªìπÕ’°·π«∑“ßÀπ÷Ëß
∑’Ë„Àâº≈¥’ ‚¥¬ “√‡§¡’∑’Ëπ‘¬¡„™â‰¥â·°à ‡°≈◊Õ·°ß (sodium

chloride)  ®ÿπ ’ (copper sulphate)  ‰¥≈ÁÕ§ (dylox)
øÕ√å¡“≈‘π  ¥à“ß∑—∫∑‘¡  ¥‘æ‡µÕ√å‡√Á°´å  ¡“≈“‰§∑å°√’π
(°√√≥‘°“√å, 2538;  √√§å, 2543; Kabata, 1985) Õ¬à“ß‰√
°Áµ“¡ºŸâ«‘®—¬®–∑”°“√»÷°…“∂÷ß√“¬≈–‡Õ’¬¥¢Õßµ—«ª√ ‘µ
√«¡∑—Èß«‘∏’°“√§«∫§ÿ¡∑’Ë¡’ª√– ‘∑∏‘¿“æµàÕ‰ª ‡™àπ °“√
ª√–¬ÿ°µå„™â«—§´’πÀ√◊Õ “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡µà“ßÊ ́ ÷Ëß®–√“¬ß“π
„Àâ∑√“∫µàÕ‰ª
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