
40 «“√ “√«‘®—¬ ¡¢. (∫».) 9 (1) :  ¡.§. - ¡’.§. 2552

°“√∑¥ Õ∫º≈¢Õß‰§‚µ´“πµàÕ°“√∑”ß“π

¢Õß‡´≈≈å®—∫°‘π„πª≈“π‘≈

Investigation  of  Chitosan  Effects on Activities of Phagocytic

Cells  in Nile Tilapia, Oreochromis  niloticus

¥«ß°¡≈ · π «“∑ (Duangkamol  Saensawath)* ¥√.π‘≈ÿ∫≈  °‘®Õ—π‡®√‘≠ (Dr.Nilubol Kitancharoen)**

¥√.™ÿµ‘¡“  À“≠®«≥‘™ (Dr.Chutima Hanjavanij)*** ¥√.æ√∑‘æ¬å  «ß»å·°â« (Dr.Porntip Wongkeaw)****

∫∑§—¥¬àÕ

°“√∑¥ Õ∫º≈¢Õß‰§‚µ´“πµàÕ°“√∑”ß“π¢Õß‡´≈≈å®—∫°‘π„πª≈“π‘≈ (Oreochromis  niloticus)

‚¥¬°“√º ¡‰§‚µ´“π§«“¡‡¢â¡¢âπ 0.5, 1.0, 1.5, 2.0 ‡ªÕ√å‡´Áπµå„πÕ“À“√‡ªìπ√–¬–‡«≈“ 12  —ª¥“Àå

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à‰¥â√—∫‰§‚µ´“π ®“°°“√»÷°…“°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫Õ“À“√º ¡‰§‚µ´“π‡¢â¡¢âπ

2 ‡ªÕ√å‡´Áπµå ∑”„Àâ§à“ haematocrit index ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡ªÕ√å‡ Á́πµå phagocyte ·≈–§à“ phagocytic

index ¢Õßª≈“π‘≈‡æ‘Ë¡ Ÿß¢÷Èπ √Õß≈ß¡“§◊Õ°≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π‡¢â¡¢âπ 1.5, 1.0, 0.5 ‡ªÕ√å‡ Á́πµå ·≈–

°≈ÿà¡§«∫§ÿ¡µ“¡≈”¥—∫ §à“ haematocrit index ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡ªÕ√å‡ Á́πµå phagocyte ·≈–§à“
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„π∑“ßµ√ß°—π¢â“¡æ∫«à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√∑’Ëº ¡‰§‚µ´“π≈¥µË”≈ß‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡

ABSTRACT

Investigation  of  chitosan  effects on activities of phagocytic cells in Nile Tilapia, Oreochromis

niloticus was performed. Feeds containing chitosan at  0.5, 1.0, 1.5 and 2.0 % were supplied to the fish

for 12 weeks comparing to control group without chitosan. Fish fed with 2.0 % chitosan increased  haematocrit

index, numbers of white blood cells, percentage of phagocyte and phagocytic index than fish fed with 1.5,

1.0, 0.5% and control group.  Haematocrit index, numbers of white blood cells, percentage of phagocyte

and phagocytic index of all groups increased gradually during the experiment related to period of

administration. In contrary, the fish fed with feeds containing chitosan showed  decreased of growth rate

comparing  with the control group.
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∫∑π”

º≈°“√‡≈’È¬ßª≈“π‘≈ (Nile Tilapia,

Oreochromis niloticus) ‰¥âª√—∫‡ª≈’Ë¬π√Ÿª·∫∫

‡ªìπ°“√‡≈’È¬ß·∫∫Àπ“·πàπ‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ„Àâ‡æ’¬ß

æÕµàÕ§«“¡µâÕß°“√¢Õßµ≈“¥ ‡ªìπº≈„Àâ ¿“æ∫àÕ

À√◊Õ·À≈àßπÈ”∑’Ë ‡≈’È¬ß‡ ◊ËÕ¡‚∑√¡≈ß∑”„Àâª≈“‡°‘¥

§«“¡‡§√’¬¥‡ªìπ “‡Àµÿ„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§

´÷Ëß‚√§∑’Ëæ∫„πª≈“π‘≈‰¥â·°à‚√§∑’Ë ‡°‘¥®“°ª√ ‘µ

‡™◊ÈÕ√“ ·≈–®“°‡™◊ÈÕ·∫§∑’‡√’¬  (°√¡ª√–¡ß, 2545;

‡æÁ≠æ√√≥, 2543) °“√·°âªí≠À“°“√√–∫“¥¢Õß‚√§

„πª≈“π‘≈¡—°„™â “√‡§¡’·≈–¬“ªØ‘™’«π–‚¥¬‡©æ“–

‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ·∫§∑’‡√’¬ ¡—°„™â¬“ªØ‘™’«π–°àÕ„Àâ

‡°‘¥ªí≠À“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ √«¡∂÷ß°“√

µ°§â“ß¢Õß¬“ªØ‘™’«π–„πº≈º≈‘µ —µ«åπÈ”´÷ËßÕ“® àß

º≈°√–∑∫µàÕºŸâ∫√‘‚¿§·≈– ¿“æ·«¥≈âÕ¡ (π‘≈ÿ∫≈,

2545)  °“√À“«‘∏’°“√‡æ‘Ë¡§«“¡µâ“π∑“π‚√§¢Õß

ª≈“π‘≈ ®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°∑’Ëπà“®–π”¡“„™â‡æ◊ËÕ≈¥

ªí≠À“°“√√–∫“¥¢Õß‚√§·≈–°“√µ°§â“ß¢Õß¬“

·≈– “√‡§¡’„πº≈º≈‘µª≈“π‘≈ ¡’°“√»÷°…“°“√„™â

«—§´’π„πª≈“π‘≈ æ∫«à“„Àâº≈¥’„π°“√ªÑÕß°—π‚√§ ‡µ

√ª‚µ§Õ§‚§ ‘́ °àÕπ∑’Ë®–‡°‘¥°“√√–∫“¥ (∏’√“¿√≥å

·≈–§≥–, 2548) πÕ°®“°°“√ªÑÕß°—π‚√§∑’Ë‡°‘¥°—∫

ª≈“π‘≈‚¥¬°“√„™â«—§´’π·≈â«§«√¡’°“√°√–µÿâπ°“√

∑”ß“π¢Õß¿Ÿ¡‘§ÿâ¡°—π„ÀâÕ¬Ÿà„π√–¥—∫ ŸßÕ¬à“ß ¡Ë”‡ ¡Õ

‚¥¬‡©æ“–°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫‰¡à®”‡æ“–

´÷Ëß‡ªìπ¥à“π·√°¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π ‘Ëß¡’™’«‘µ

™—Èπ Ÿß ªí®®ÿ∫—π¡’°“√„™â “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

(immunostimulants) À≈“¬™π‘¥„π°“√‡æ“–‡≈’È¬ß

 —µ«åπÈ” ‡™àπ ·Õ µ“·´π∑‘π (asthaxathin) ‡ªªµ‘‚¥

‰°≈·§π (peptidoglycan) ‰§µ‘π (chitin)  ·≈–

‰§‚µ´“π (chitosan) ´÷Ëß “√∑’Ë„™â°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π®–

∑”ß“π‡°’Ë¬«°—∫°“√°√–µÿâπ°“√∑”ß“π¢Õß‡´≈≈å∑’Ë∑”

Àπâ“∑’Ë„π°“√®—∫°‘π ‘Ëß·ª≈°ª≈Õ¡ (phagocytic cells)

·≈–™à«¬°√–µÿâπ°“√µÕ∫ πÕß¢Õß‡´≈≈åÕ◊ËπÊ ∑’Ë

‡°’Ë¬«¢âÕß°—∫√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑”„Àâª≈“∑’Ë‰¥â√—∫°“√

°√–µÿâπ≈¥°“√µ‘¥‡™◊ÈÕ´÷Ëß‡ªìπ “‡Àµÿ¢Õß°“√µ“¬

(™π°—πµå, 2545)

‰§‚µ´“π (chitosan) §◊Õ ‚¡‡≈°ÿ≈‚æ≈‘‡¡Õ√å

¢ÕßπÈ”µ“≈°≈Ÿ‚§ ∑’Ë¡’À¡ŸàÕ–¡‘‚π (-NH
2
) ¡“ª√–°Õ∫

‡√’¬°«à“ poly amino glucose À√◊Õ poly (2-amino-

2-deoxy-D-glucose) À√◊Õ  poly (anhydro-

D-glouosamine) À√◊Õ poly (D-glouosamine)

 Ÿµ√‚¡‡≈°ÿ≈ [C
6
H

12
O

4
N]n πÈ”Àπ—°‚¡‡≈°ÿ≈

[162.17]n  ‰§‚µ´“π‡ªìπÕπÿæ—π∏å¢Õß‰§µ‘π∑’Ë‰¥â

®“°ªØ‘°‘√‘¬“°“√°”®—¥À¡ŸàÕ–´’∑‘≈ (deacetylation)

¢Õß‰§µ‘π¥â«¬ “√≈–≈“¬¥à“ß‡¢â¡¢âπ (ªî¬–∫ÿµ√, 2004;

Cha et al., 2008) ¡’°“√»÷°…“‡°’Ë¬«°—∫°“√π”‰§µ‘π

-‰§‚µ´“π¡“‡ªìπ “√‡æ‘Ë¡¿Ÿ¡‘§ÿâ¡°—π„π —µ«åπÈ”  ∑—Èß„π

ª≈“·≈–°ÿâß æ∫«à“ “¡“√∂°√–µÿâπ„Àâª≈“ ‡°‘¥§«“¡

µâ“π∑“πµàÕ‡™◊ÈÕ°àÕ‚√§‡æ‘Ë¡¡“°¢÷Èπ (Anderson and

Siwicki, 1994) ‰§‚µ´“π®–°√–µÿâπ°“√∑”ß“π

¢Õß macrophage „πª≈“ (Sakai et al., 1999)

‡æ‘Ë¡¢∫«π°“√ phagocytosis ·≈– cytotoxic activity

´÷Ëß®–°√–µÿâπ°“√∑”ß“π¢Õß¿Ÿ¡‘§ÿâ¡°—π∑—Èß humoral

immunity ·≈– cellular immunity  ¢Õß —µ«åπÈ”

(Esteban et al., 2000) ÷́Ëß‡ªìπ·π«‚πâ¡∑’Ë¥’„π°“√

‡æ‘Ë¡§«“¡·¢Áß·√ß·≈–µâ“π∑“πµàÕ‚√§„Àâª≈“π‘≈

¥—ßπ—Èπ‰§‚µ´“π®÷ß‡ªìπ«—µ∂ÿ¥‘∫∑’Ëπà“ π„®∑’Ë®–π”¡“

æ—≤π“‡ªìπ “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“π‘≈ ÷́Ëß®–

‡ªìπ°“√‡æ‘Ë¡§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬ ¬—ß™à«¬≈¥

µâπ∑ÿπ°“√º≈‘µ®“°°“√„™â¬“ ·≈–‡ªìπ°“√√—°…“

 ‘Ëß·«¥≈âÕ¡Õ’°∑“ßÀπ÷Ëß

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

1 . µ—«Õ¬à“ßª≈“∑¥≈Õß

ª≈“π‘≈∑’Ë„™â„π°“√»÷°…“¡’¢π“¥‡©≈’Ë¬  50.6

± 2.6 °√—¡ π”ª≈“∑—ÈßÀ¡¥¡“ª√—∫„Àâ‡¢â“°—∫ ¿“æ

°“√∑¥≈Õß„π∫àÕ∑¥≈Õß¢π“¥ 1.5 x 2 x 0.6  ‡¡µ√

°àÕπ°“√∑¥≈Õß 2  —ª¥“Àå §«“¡Àπ“·πàπ 100 µ—«/

∫àÕ „ÀâÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª„πÕ—µ√“ 3 ‡ªÕ√å‡´Áπµå

¢ÕßπÈ”Àπ—°µ—« «—π≈– 2 §√—Èß  „™â√–∫∫πÈ”‰À≈ºà“π

µ≈Õ¥
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2.  °“√À“§à“ Haematocrit index (HI)

„π°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ª≈“π‘≈®“° caudal

blood vessel ∑ÿ° 2  —ª¥“Àå  ‚¥¬‡°Á∫ 1 ¡‘≈≈‘≈‘µ√

µàÕµ—«  ·≈–‡µ‘¡ EDTA  ‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ‡≈◊Õ¥

1 ¡‘≈≈‘≈‘µ√  ‡æ◊ËÕªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

π”¡“ªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕß Haematocrit 24 (Hettich

centifugen, Thailand) ¥â«¬§«“¡‡√Á« 12,800 √Õ∫

µàÕπ“∑’ ‡ªìπ‡«≈“ 3 π“∑’  Õà“π§à“ Haematocrit

index

3. °“√·¬°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

∑”°“√·¬°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«®“°µ—∫¢Õß

ª≈“π‘≈ ‚¥¬π”™‘Èπ à«πµ—∫¡“≈â“ß„π Phosphate Buffer

Saline (PBS) pH 6.4 ∑’Ëºà“π°“√¶à“‡™◊ÈÕ ª√‘¡“µ√

2 ¡‘≈≈‘≈‘µ√ ·¬°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«‚¥¬∫¥‡π◊ÈÕ‡¬◊ËÕ

¢Õßµ—∫ºà“πµ–·°√ß¢π“¥µ“ 100 ‰¡‚§√‡¡µ√

®“°π—Èππ”‡´≈≈å∑’Ë‰¥â‰ªªíòπ≈â“ß¥â«¬ PBS 2 §√—Èß

∑’Ë§«“¡‡√Á« 2,500 √Õ∫ ‡ªìπ‡«≈“ 5 π“∑’  ®“°π—Èπ

ª√—∫ª√‘¡“µ√„Àâ§√∫ 1.0  ¡‘≈≈‘≈‘µ√  π—∫®”π«π‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“«‚¥¬„™â  hematocytometer (Neubauer

Improved Briht-Line HBG, Germany) ‡À≈◊Õ‡°Á∫

‰«â ”À√—∫À“ª√– ‘∑∏‘¿“æ¢Õß°“√∑”ß“π¢Õß‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“«

4. °“√À“ª√– ‘∑∏‘¿“æ¢Õß°“√∑”ß“π¢Õß‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“« (Phogocytic index, PI)

°“√À“ª√– ‘∑∏‘¿“æ¢Õß°“√∑”ß“π¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑”‰¥â®“°°“√À“§à“°“√®—∫°‘π

Zymosan A (Sigma, Germany)  ¢Õß phagocytes

‚¥¬π”‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’Ë‡µ√’¬¡®“°¢âÕ 3 ¡“

100 ‰¡‚§√≈‘µ√  ‡µ‘¡ Zymosan A  ª√‘¡“µ√

100 ‰¡‚§√≈‘µ√  ‡°Á∫∑’Ë‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“

1 ™—Ë«‚¡ß ®“°π—Èππ”‰ª ‡¡’¬√å∫π ‰≈¥å√Õ„Àâ·Àâßπ”

‰ª¬âÕ¡¥â«¬ Wrightûs Giemsa stain ®“°π—Èππ”‰ª

π—∫®”π«π‡¡Á¥‡≈◊Õ¥¢“«  ·≈–®”π«π  phagocytes

‡æ◊ËÕÀ“§à“ Phagocytic index (PI) ·≈–‡ªÕ√å‡´Áπµå

phagocytes µ“¡«‘∏’¢Õß Scott and Klesius (1981)

¥—ßπ’È

% Phagocyte  =  ®”π«π Phagocytes  x 100

         ®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑—ÈßÀ¡¥ (200 ‡´≈≈å)

À“§à“ Phagocytic index  (PI)    ®“° Zymosan A „π

‡´≈≈å phagocyte „π‡´≈≈å phagocytes ·µà≈–‡´≈≈åµàÕ

40 ‡´≈≈å

PI =  ®”π«π¢Õß Zymosan A ∑’Ë∂Ÿ°®—∫°‘π„π phagocytes

              ®”π«π Phagocytes ∑’Ë®—∫°‘π (40 ‡´≈≈å)

5.  º≈¢Õß‰§‚µ´“πµàÕ√–∫∫‡≈◊Õ¥¢Õßª≈“π‘≈

„π°“√»÷°…“®–·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ

5 °≈ÿà¡∑¥≈ÕßÊ ≈– 3 ´È”  È́”≈– 100 µ—« ‚¥¬„ÀâÕ“

À“√º ¡‰§‚µ´“π„π√Ÿª¢Õß “√≈–≈“¬∑’Ë§«“¡‡¢â¡¢âπ

¢Õß‰§‚µ´“π‡∑à“°—∫ 0.5, 1.0, 1.5 ·≈– 2.0

‡ªÕ√å‡´Áπµå ·≈–°≈ÿà¡§«∫§ÿ¡ ´÷Ëß‰¥â√—∫Õ“À“√ª°µ‘

‡ªìπ√–¬–‡«≈“ 12  —ª¥“Àå ∑”°“√™—Ëßπ”Àπ—°

‡√‘Ë¡µâπ·≈–πÈ”Àπ—° ÿ¥∑â“¬¢Õßª≈“π‘≈‡¡◊ËÕ ‘Èπ ÿ¥

°“√∑¥≈Õß‡æ◊ËÕÀ“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–

(Specific Growth Rate, SGR) ¢Õßª≈“π‘≈µ“¡«‘∏’

°“√¢Õß Ricker (1979)

SGR  =  ln (πÈ”Àπ—° ÿ¥∑â“¬)-ln (πÈ”Àπ—°‡√‘Ë¡µâπ) x 100

      √–¬–‡«≈“∑¥≈Õß

∑”°“√‡®“–‡≈◊Õ¥ª≈“π‘≈‡æ◊ËÕπ”¡“«—¥§à“

Haematocrit index ·≈–·¬°‡°Á∫‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

®“°µ—∫∑ÿ° 2  —ª¥“Àå ‚¥¬„™âª≈“®”π«π 10 µ—«µàÕ È́”

‡æ◊ËÕπ”¡“À“§à“ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«  ‡ªÕ√å‡ Á́πµå

phagocyte ·≈– phagocytic index (PI) ‚¥¬«—¥®“°

°“√®—∫°‘π   Zymosan A (Sigma)  ´÷Ëß¥—¥·ª≈ß

¡“®“°«‘∏’°“√¢Õß  Secombes  (1990)

6.  °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥∑’Ë‰¥âπ” ¡“«‘‡§√“–Àå‚¥¬„™â

«‘∏’«‘‡§√“–Àå§«“¡·ª√ª√«π (Analysis of Variance)
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·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬µ“¡«‘∏’

¢Õß Duncanûs New Multiple Rang Test ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª

SAS Version 6.12 (Schotzhauer and Littell., 1997)

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

1. º≈¢Õß‰§‚µ´“πµàÕÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß

ª≈“π‘≈

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–¢Õßª≈“π‘≈∑’Ë

‰¥â√—∫‰§‚µ´“π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ·µ°µà“ß°—π 5

√–¥—∫ §◊Õ °≈ÿà¡§«∫§ÿ¡ 0.5, 1.0, 1.5  ·≈– 2.0

‡ªÕ√å‡´Áπµå æ∫«à“°≈ÿà¡∑’Ë¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ

®”‡æ“– Ÿß∑’Ë ÿ¥§◊Õ°≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π‡¢â¡¢âπ 1.0

‡ªÕ√å‡´Áπµå ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)

‚¥¬¡’§à“‡∑à“°—∫ 0.86 ± 0.21 ·≈– 0.82 ± 0.23

µ“¡≈”¥—∫ °≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π‡¢â¡¢âπ Ÿß°«à“

1 ‡ªÕ√å‡´Áπµå ®–¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµË”°«à“Õ¬à“ß

¡’π— ¬ ”§—≠∑“ß ∂‘µ‘ °—∫°≈ÿà ¡∑’Ë ‰¥â √— ∫ ‰§‚µ´“π

‡¢â¡¢âπ 0.5 ‡ªÕ√å‡´Áπµå (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–‡©≈’Ë¬¢Õß

ª≈“π‘≈∑’Ë‰¥â√—∫‰§‚µ´“πº ¡Õ“À“√∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë·µ°µà“ß°—π

§«“¡‡¢â¡¢âπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–‡©≈’Ë¬

‰§‚µ´“π (%) °√—¡/«—π (Means ± S.D.)

°≈ÿà¡§«∫§ÿ¡ 0.82 ± 0.23a

0.5 0.75 ±  0.22ab

1.0 0.86 ±  0.21a

1.5 0.68 ±  0.50b

2.0 0.69 ±  0.17b

À¡“¬‡Àµÿ  µ—«Õ—°…√¿“…“Õ—ß°ƒ…µ—«æ‘¡æå‡≈Á°∑’Ë

‡À¡◊Õπ°—π„π·π«µ—Èß ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

(P>0.05)

2. º≈¢Õß‰§‚µ´“πµàÕ§à“ Haematocrit index (HI)

„π°“√»÷°…“º≈¢Õß‰§‚µ´“π∑’Ë √–¥—∫

§«“¡‡¢â¡¢âπ·µ°µà“ß°—πµàÕ§à“ haematocrit index

¢Õßª≈“π‘≈ ®“°º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“

§à“ haematocrit index ¢Õßª≈“π‘≈‡æ‘Ë¡¢÷Èπµ“¡

ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß‰§‚µ´“π∑’Ë‡æ‘Ë¡¢÷Èπ ·µà°≈ÿà¡∑’Ë

‰¥â√—∫‰§‚µ´“π‡¢â¡¢âπ 0.5 ‡ªÕ√å‡´Áπµå ‰¡à¡’§«“¡

·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) °—∫°≈ÿà¡§«∫§ÿ¡  ·≈–

§à“ haematocrit index ®–‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“

∑’Ë‰¥â√—∫‰§‚µ´“π ‚¥¬®–‡√‘Ë¡§ß∑’Ë„π —ª¥“Àå∑’Ë 8 ¢Õß

°“√„Àâ‰§‚µ´“π  (µ“√“ß∑’Ë 2)

3. º≈¢Õß‰§‚µ´“πµàÕª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

¢Õßª≈“π‘≈

°“√„Àâ‰§‚µ´“π∑’Ë§«“¡‡¢â¡¢âπ·µ°µà“ß°—π

¡’º≈µàÕª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¢Õßª≈“π‘≈ ‚¥¬

°≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ

®–¡’ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¡“°°«à“ª≈“π‘≈

°≈ÿà¡∑’Ë ‰¥â√—∫‰§‚µ´“π∫§«“¡∑’Ë¡’√–¥—∫‡¢â¡¢âπ∑’Ë

µË”°«à“ (P<0.05) ª≈“π‘≈∑’Ë‰¥â√—∫‰§‚µ´“π‡ªìπ√–¬–

‡«≈“∑’Ëπ“π®–¡’ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« Ÿß°«à“ª≈“

π‘≈°≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π„π√–¬–‡«≈“ —ÈπÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) µ“√“ß∑’Ë 3

4. º≈¢Õß‰§‚µ´“πµàÕ‡ªÕ√å‡´Áπµå  Phagocyte ¢Õß

ª≈“π‘≈

°“√»÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√„Àâ‰§‚µ

´“πº ¡Õ“À“√∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ·µ°µà“ß°—πµàÕ

§à“‡ªÕ√å‡ Á́πµå  phagocyte æ∫«à“∑—Èß 5 °≈ÿà¡∑¥≈Õß

¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P<0.05) ‚¥¬°≈ÿà¡

∑’Ë‰¥â√—∫‰§‚µ´“π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2.0 ‡ªÕ√å‡ Á́πµå

¡’§à“‡ªÕ√å‡ Á́πµå  phagocyte  Ÿß∑’Ë ÿ¥ √Õß≈ß‰ª

‰¥â·°à 1.5, 1.0, 0.5 ‡ªÕ√å‡´Áπµå ·≈–°≈ÿà¡§«∫§ÿ¡

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4)  ·≈–æ∫«à“§à“‡ªÕ√å‡ Á́πµå

phagocyte ‚¥¬®–¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“∑’Ë

‰¥â√—∫‰§‚µ´“π „π —ª¥“Àå∑’Ë 12 ¢Õß∑ÿ°°≈ÿà¡°“√
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∑¥≈Õß¡’§à“‡ªÕ√å‡´Áπµå phagocyte  Ÿß∑’Ë ÿ¥ ·µà„π

™à«ß 4  —ª¥“Àå·√°¢Õß°“√‰¥â∑¥≈Õß§à“‡ªÕ√å‡´Áπµå

phagocyte ¬—ß‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

(P>0.05) (µ“√“ß∑’Ë 4)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.  Phogocytic index (PI) 

  3  

Haematocrit index (Means + S.D.)  

(%)  2  4  6  8  10  12 

 

0.5 

1.0 

1.5 

2.0 

30.56 +3.76
Dd 

28.60 +0 .27
Dd 

29.40 +5.14
Cd 

36.33 +3.08
Bd

 

41.06 +2.27
Ad

 

37.76 +3.61
Dc 

38.90 +5.05
Dc

 

42.06 + 0.86
Cc 

43.63 +2.38
 Bc

 

44.86 + 0.59
Ac 

38.00 +4.92
Db

 

41.93 +4.66
Db

 

43.10 +5.56
 Cb

 

44.73 +3.41
 Bb 

48.23 + 2.50
 Ab 

40.93+5.42
Dab

 

41.06+5.43
Dab 

47.90+3.47
Cab 

48.80+5.24
Bab 

52.80+2.46
Aab 

41.26 +5.26
 Da

 

41.56 +5.39
 Da 

47.96 +2.35
 Ca 

49.16 +4.43
 Ba 

54.70 +2.86
 Aa 

41.26 +2.98
Da 

42.83 +5.54
Da 

47.86 +3.70
Ca 

49.46 +4.26
Ba 

54.80 +2.96
Aa 

 2  Haematocrit index  

 ( x10
4
)  1   (Means + S.D.)  

(%)  2  4  6  8  10  12

 

0.5 

1.0 

1.5 

2.0 

70.47 + 2.10
Ef 

82.12 + 4.07
Df 

85.23 + 3.92
Cf 

107.16  + 3.72
Bf 

129.80 + 1.46
Af 

73.68 + 2.89
Ee 

106.35 + 3.85
 De

 

125.27 + 3.80
 Ce

 

145.91 + 3.95
 Be

 

166.39 + 0.69
 Ae

 

76.36 + 0.06
Ed 

128.91  + 3.59
Dd

 

130.52 + 3.64
 Cd

 

154.12 + 3.86
 Bd

 

166.39 + 1.33
 Ad 

79.72 + 2.23
 Ec

 

133.37 +  3.58
 c
 

137.83 + 3.89
 Cc

 

158.40 + 3.79
 Bc

 

177.65 + 1.87
 Ac 

83.01 + 3.26
 Eb

 

141.83+ 3.99
 Db

 

145.83+ 3.85
 Cb 

161.95+ 4.51
 Bb 

185.43+ 1.54
 Ab 

83.32 + 3.48
 Ea 

149.96 + 3.90
 Da

 

151.83+ 3.81
 Ca 

169.23+ 3.82
 Ba 

194.32+ 1.52
 Aa 

   (P>0.05) 

       

   (P>0.05) 

       

Phagocyte (%) (Means + S.D.)  

(%)  2  4  6  8  10  12 

 

0.5 

1.0 

1.5 

2.0 

17.97 +1.19
De 

16.21 +1.57
 Ee 

18.65 +1.74
 Ce 

18.06 +2.33
 Be 

18.23 +2.75
Ae 

18.27 +1.31
De 

16.63 + 0.32
 Ee

 

18.81 +1.43
 Ce 

18.98 +1.17
 Be

 

19.66 +2.20
Ae 

19.73 +1.5
 
0

Dd
 

17.17+1.03
 Ed 

24.70 +1.04
Cd 

19.41 +1.93
 Bd 

21.68+22.73
Ad 

20.93 +1.75
Dc 

17.76+ 1.04
Ec 

26.36+ 1.21
 Cc 

19.70+ 1.20
 Bc 

22.73+1.33
 Ac 

22.22+ 1.27
Db 

21.65+ 1.32
 Eb 

27.91+ 1.43
Cb 

24.81+ 1.08
Bb

 

25.11+1.41
 Ab 

22.28+ 1.55
Da 

23.98+ 1.20
 Ea

 

30.11+ 1.11
 Ca

 

33.06+ 1.01
 Ba

 

34.15+ 1.28
Aa

 

  4   Phagocyte  

   (P>0.05) 

       

(P>0.05)

(P>0.05)

(P>0.05)
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5. º≈¢Õß‰§‚µ´“πµàÕ§à“ Phogocytic index (PI)

°“√»÷°…“‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√„Àâ¢Õß‰§

‚µ´“πµàÕ§à“ phogocytic index æ∫«à“§à“ phogocytic

index ¢Õß∑—Èß 5 °≈ÿà¡∑¥≈Õß·µ°µà“ß°—π∑“ß ∂‘µ‘

Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬ª≈“∑’Ë‰¥â√—∫‰§‚µ

´“π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2.0 ‡ªÕ√å‡´Áπµå ¡’§à“

phogocytic index  Ÿß∑’Ë ÿ¥√Õß≈ß¡“‰¥â·°à 1.5, 1.0,

0.5 ·≈–°≈ÿà¡§«∫§ÿ¡µ“¡≈”¥—∫ (µ“√“ß∑’Ë  5)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∑’Ë „Àâ‰§‚µ´“πµàÕ§à“

phogocytic index æ∫«à“ª≈“∑’Ë‰¥â√—∫‰§‚µ´“π‡ªìπ

‡«≈“ —ª¥“Àå∑’Ë 12 ¡’§à“ phogocytic index  Ÿß∑’Ë ÿ¥

·≈–§à“ phogocytic index ≈¥≈ß‡¡◊ËÕ√–¬–‡«≈“„π

°“√„Àâ‰§‚µ´“π≈¥≈ßµ“¡≈”¥—∫ (µ“√“ß∑’Ë 5)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phagocytic index (Means + S.D.)  

(%)  2  4  6  8  10  12 

 

0.5 

1.0 

1.5 

2.0 

3.14 + 0.09
Ef

 

3.47 + 0.06
Df

 

3.47 + 0.05
Cf 

3.49 + 0.04
Bf

 

3.66 + 0.05
 Af 

3.15 + 0.10
Ee

 

3.54 + 0.05
De

 

3.56 + 0.03
Ce 

3.61 + 0.04
Be

 

3.91 + 0.08
Ae

 

3.32 + 0.06
Ed 

3.62 + 0.04
Dd

 

3.73 + 0.07
Cd

 

3.81 + 0.07
Bd 

4.20 + 0.07
Ad 

3.32 + 0.08
Ec

 

3.65 + 0.05
Dc

 

3.90 + 0.04
Cc 

4.02 + 0.07
Bc

 

4.40 + 0.05
Ac

 

3.33 + 0.05
Eb

 

3.76 + 0.06
Db

 

4.01 + 0.04
Cb

 

4.13 + 0.05
Bb

 

4.52 + 0.06
Ab

 

3.34 + 0.04
Ea 

3.80 + 0.04
Da 

4.06 + 0.0
Ca 

4.18 + 0.05
Ba 

4.76 + 0.07
Aa 

  5   Phogocytic index 

   (P>0.05) 

       

 √ÿªº≈°“√«‘®—¬

     ‰§‚µ´“πÕπÿæ—π∏å¢Õß‰§µ‘π ‡ªìπ‚æ≈‘‡¡Õ√å∑’Ë∂Ÿ°

π”‰ªª√–¬ÿ°µå„™âÕ¬à“ß·æ√àÀ≈“¬  à«πÀπ÷Ëß∂Ÿ°π”¡“„™â

‡æ◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–‡ªìπ “√°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—π¢Õß —µ«å‡≈’È¬ß ‡™àπ ‰°à ·≈– ÿ°√ (ªî¬–∫ÿµ√,

2004) „π°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”‰¥â§≈ÿ°‰§‚µ´“π°—∫

Õ“À“√‡¡Á¥‡æ◊ËÕ°√–µÿâπ¿Ÿ¡‘µâ“π∑“π‚√§   °√–µÿâπ°“√

¬àÕ¬Õ“À“√  ·≈–‡æ‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ (°¡≈»‘√‘, 2548)

πÕ°®“°π’È¬—ß¡’°“√»÷°…“º≈¢Õß‰§µ‘πñ‰§‚µ´“πµàÕ

√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–§«“¡µâ“π∑“π‡™◊ÈÕ Vibrio

alginolyticus ¢Õß°ÿâß¢“«‰«π“‰¡ ‚¥¬«‘∏’°“√©’¥æ∫«à“

°≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥‰§µ‘π·≈–‰§‚µ´“π¡’Õ—µ√“°“√

√Õ¥µ“¬ ·≈–¢∫«π°“√ phagocytosis  Ÿß  haematocrit

index ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡ªÕ√å‡´Áπµå

phagocyte ·≈–§à“ phagocytic index ¢Õßª≈“π‘≈ ‡æ‘Ë¡

 Ÿß¢÷Èπ √Õß≈ß¡“§◊Õ°≈ÿà¡∑’Ë‰¥â√—∫‰§‚µ´“π∑’Ë§«“¡‡¢â¡¢âπ

1.5, 1.0, 0.5 ‡ªÕ√å‡ Á́πµåº ¡Õ“À“√·≈–°≈ÿà¡

§«∫§ÿ¡µ“¡≈”¥—∫ ·≈–æ∫«à“§à“ haematocrit index

ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡ªÕ√å‡´Áπµå phagocyte

·≈–§à“ phagocytic index ®–§àÕ¬Ê ‡æ‘Ë¡¢÷Èπµ“¡

√–¬–‡«≈“∑’Ë‰¥â√—∫‰§‚µ´“π‚¥¬‡æ‘Ë¡ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‰¥â√—∫

‰§‚µ´“π‡ªìπ‡«≈“ 12  —ª¥“Àå  Õ¥§≈âÕß°—∫√“¬ß“π

¢Õß Anderson and Siwicki  (1994) ∑’Ë∑”∑¥ Õ∫

°“√‡æ‘Ë¡¢÷Èπ¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„πª≈“ rainbow

trout (Oncorhyncnus mykiss)‚¥¬°“√„Àâ‰§‚µ´“π

º ¡Õ“À“√ æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

‚¥¬»÷°…“®“°§«“¡ “¡“√∂„π°“√¶à“∑”≈“¬‡´≈≈å

·≈–ª√‘¡“≥√«¡¢Õß·Õπµ‘∫Õ¥’È  ‡™àπ‡¥’¬«°—∫ Cha

et al. (2008) »÷°…“º≈¢Õß‰§‚µ´“πµàÕ√–∫∫

¿Ÿ¡‘§ÿâ¡°—π∑’Ë¡’¡“·µà°”‡π‘¥ (innate immunity) ¢Õß

ª≈“≈‘ÈπÀ¡“ (Paralichthys olivaceus) ‚¥¬„ÀâÕ“À“√

∑’Ë‡§≈◊Õ∫¥â«¬‰§‚µ´“π‡¢â¡¢âπ 1 ‡ªÕ√å‡ Á́πµå  ‡ªìπ‡«≈“

(P>0.05)
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12  —ª¥“Àå æ∫«à“ “¡“√∂‡æ‘Ë¡°“√∑”ß“π¢Õß√–∫∫

¿Ÿ¡‘§ÿâ¡°—π·∫∫‰¡à®”‡æ“–‰¥â·°à myeloperoxidase

(MPO), lysozyme, neutrophils ·≈–ª√‘¡“≥

lysozyme ®“°‡¡◊Õ°ª≈“„Àâ Ÿß¢÷Èπ  ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡  Õ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“º≈¢Õß‰§‚µ´“π

µàÕÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈æ∫«à“‰¡à¡’

§«“¡·µ°µà“ß°—π∑—Èß°≈ÿà¡∑’Ë‰¥â√—∫À√◊Õ‰¡à‰¥â√—∫‰§‚µ

´“π´÷Ëß§≈â“¬§≈÷ß°—∫°“√»÷°…“¢Õß Shiau and Yu

(1999) ÷́Ëßæ∫«à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß

ª≈“π‘≈≈¥µË”≈ß‡¡◊ËÕ‰¥â√—∫Õ“À“√∑’Ëº ¡‰§µ‘π - ‰§‚µ

´“π‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

¢âÕ‡ πÕ·π–

°“√„Àâ‰§‚µ´“π ”À√—∫°√–µÿâπ°“√∑”ß“π
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