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Abstract
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BASIC HEMATOLOGICAL AND PHYSIOLOGICAL DATA FOUND IN

SIAMESE TIGER FISH (Datnioides microlepis Bleeker)

The hematological values of 50 Siamese Tiger Fish, with an average body length of approximately 30 cm

were: hematocrit, 24.4±5.6%, RBC, 4.0±0.9x106 cell/µµµµµl. and WBC, 32.4±10.3x103 cell/µµµµµl. From a thin blood

smear, the results of a differential cell count were: lymphocytes, 85.8±4.6%, monocytes, 10.1±4.2% and

granulocytes, 4.1±3.2%. Blood chemistry data for Aspatate aminotransferase(AST) averaged, 36.2±10.78 U/L,

Alanine aminotransferase(ALT), 10.28±6.53 U/L, Glucose, 41.4±18.25 mg/dl., Blood urea nitrogen(BUN),

10.36±1.64 mg/dl., Total protein, 3.54±0.53 g/dl, Albumin, 0.66±0.73 g/dl and Globulin, 2.88±0.76 g/dl. From

the structure of white blood cells studied under a light microscope and an electron microscope 3 types of

leukocytes were seen, monocytes, lymphocytes and granulocytes. Details of the findings are described .
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¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß‚≈À‘µ«‘∑¬“ ·≈–§à“∑“ß √’√«‘∑¬“¢Õßª≈“‡ ◊ÕµÕ (Datnioides microlepis

Bleeker)

§à“‚≈À‘µ«‘∑¬“¢Õßª≈“‡ ◊ÕµÕ ®”π«π 50 µ—« ∑’Ë¡’¢π“¥§«“¡¬“«≈”µ—«ª√–¡“≥ 30 ´¡. ¡’§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ‡∑à“°—∫

24.4 ± 5.6 ¡°.%,  ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß‡∑à“°—∫ 4.0 ± 0.9 x 10
6
 cell/µµµµµl, ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«‡∑à“°—∫ 32.4 ± 10.3 x 10

3
 cell/µµµµµl

®“°øî≈¡å‡≈◊Õ¥∫“ß‰¥â§à“√âÕ¬≈–¢Õß‡¡Á¥‡≈◊Õ¥¢“«¥—ßπ’È  lymphocyte ‡∑à“°—∫ 85.8 ± 4.6%, monocyte ‡∑à“°—∫ 10.1 ± 4.2%,

granulocyte ‡∑à“°—∫ 4.1 ± 3.2%  §à“‡§¡’¢Õß‡≈◊Õ¥‰¥â§à“¥—ßπ’È aspatate aminotransferase (AST) ‡∑à“°—∫ 36.2 ± 10.78 U/L,

alanine aminotransferase (ALT) ‡∑à“°—∫ 10.28 ± 6.53 U/ L, glucose ‡∑à“°—∫ 41.4 ± 18.25 mg/dl, blood urea nitrogen

(BUN) ‡∑à“°—∫ 10.36?1.64 mg/dl, total protein ‡∑à“°—∫ 3.54 ± 0.53 g/dl, albumin ‡∑à“°—∫ 0.66 ± 0.73 g/dl ·≈–  globulin

‡∑à“°—∫ 2.88 ± 0.76 g/dl ®“°°“√»÷°…“‡¡Á¥‡≈◊Õ¥¢“«¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫∏√√¡¥“ ·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß

ºà“π æ∫§«“¡·µ°µà“ß°—π„π√“¬≈–‡Õ’¬¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« 3 ™π‘¥ §◊Õ ‚¡‚π‰´µå ≈‘¡‚ø‰´µå  ·≈– ·°√πŸ‚≈‰´µå

§” ”§—≠ :  ª≈“‡ ◊ÕµÕ ‚≈À‘µ«‘∑¬“ §à“∑“ß √’√«‘∑¬“ °≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ ‡¡Á¥‡≈◊Õ¥¢“«

∫∑π”

ª≈“‡ ◊ÕµÕ À√◊Õ ª≈“≈“¥ (Siamese Tiger Fish)

¡’™◊ËÕ∑“ß«‘∑¬“»“ µ√å«à“ Datnioides microlepis Bleeker ¡’∂‘Ëπ

Õ“»—¬∑’Ë∫√‘‡«≥‡¢µ¿“§°≈“ß ¿“§Õ’ “π¢Õßª√–‡∑»‰∑¬

πÕ°®“°π’È¬—ßæ∫„πª√–‡∑»‡¢¡√ ‡«’¬¥π“¡ ≈“« Õ‘π‡¥’¬ æ¡à“

·≈–À¡Ÿà‡°“–Õ‘π‚¥-ÕÕ ‡µ√‡≈’¬ ª≈“‡ ◊ÕµÕ¡’≈—°…≥–≈”µ—«

·∫π¢â“ß æ◊Èπ≈”µ—« ’‡À≈◊ÕßπÈ”µ“≈®π∂÷ß ’ â¡Õ¡πÈ”µ“≈ ¡’·∂∫

 ’¥”§“¥¢«“ß≈”µ—«„π·π«‡©’¬ß  à«πÀ—«¡’≈—°…≥–≈“¥≈ß‡ªìπ

ª≈“¬·À≈¡ ®–ßÕ¬ª“°°«â“ß ¬“« ®√¥≈Ÿ°µ“  “¡“√∂¬◊¥À¥‰¥â

‡°≈Á¥¡’¢π“¥‡≈Á°≈–‡Õ’¬¥ ¡’§√’∫ 7 §√’∫ §√’∫À≈—ß·∫àß‡ªìπ

2  à«π  à«π·√°°â“π§√’∫·¢Áß 12 Õ—π  à«πÀ≈—ß‡ªìπ°â“π

§√’∫ÕàÕπ ¡’§√’∫Õ° 1 §Ÿà ‚ª√àß„  §√’∫∑âÕß 1 §Ÿà §√’∫°âπ‡ªìπ°â“π

§√’∫·¢Áß 3 Õ—π ≈—°…≥–§≈â“¬‡ß’Ë¬ß ·≈– à«π∑’Ë‡À≈◊Õ‡ªìπ°â“π

§√’∫ÕàÕπ §√’∫À“ß¡’≈—°…≥–°≈¡§≈â“¬æ—¥ (√Ÿª∑’Ë 1)  ’ —π

≈”µ—«¢Õßª≈“‡ ◊ÕµÕ∑’Ëæ∫µ“¡·À≈àßπÈ”∏√√¡™“µ‘ ‚¥¬∑—Ë«‰ª®–

¡’µ—Èß·µà ’‡À≈◊Õß§√’¡ ‡À≈◊Õß™¡æŸ ‡À≈◊ÕßÕàÕπ ‡¢’¬«‡À≈◊Õß À√◊Õ

πÈ”µ“≈ÕàÕπ

‚¥¬ ’¢Õßµ—«ª≈“π’È®–·µ°µà“ß°—π∫â“ß‡≈Á°πâÕ¬ ∑—Èßπ’È

¢÷ÈπÕ¬Ÿà°—∫ ¿“æ¢Õß·À≈àßπÈ”∑’Ëª≈“Õ¬ŸàÕ“»—¬ ‡™àπ  ’¢ÕßπÈ”

§«“¡¢ÿàπ„  ¥‘π‚§≈π ·≈–æ—π∏ÿå‰¡âπÈ”„π∫√‘‡«≥π—Èπ ∫√‘‡«≥

≈”µ—«®–¡’≈“¬·∂∫ ’¥”æ“¥ ≈—∫µ“¡·π«¢«“ß®”π«π 6 ·∂∫

‚¥¬·∂∫∑’Ë 3 ·≈– 4 ®–‡™◊ËÕ¡√«¡°—π ª≈“∑’Ë¡’≈“¬„À≠à®–‡ªìπ

ª≈“∑’Ë‰¥â√—∫§«“¡π‘¬¡ Ÿß ·≈–¡’√“§“·æß°«à“ª≈“‡ ◊ÕµÕ∑’Ë¡’

≈“¬‡≈Á° ( ÿ√»—°¥‘Ï, 1997) ªí®®ÿ∫—πª≈“‡ ◊ÕµÕ®“°·À≈àßπÈ”

∏√√¡™“µ‘ ‰¥â≈¥®”π«π≈ßÕ¬à“ß¡“°®π„°≈â®– Ÿ≠æ—π∏ÿå ‡π◊ËÕß®“°

∂Ÿ°π”¡“∫√‘‚¿§ π”¡“‡≈’È¬ß‡ªìπª≈“ «¬ß“¡ ·≈–¡’Õ—µ√“°“√

‡®√‘≠‡µ‘∫‚µ™â“ (∏π“§¡, 1994) √«¡∑—Èßº≈°√–∑∫®“°

§«“¡‡ ◊ËÕ¡‚∑√¡¢Õß·À≈àßπÈ”∏√√¡™“µ‘ ·≈–ªí≠À“‡°’Ë¬«°—∫

‚√§µà“ßÊ ¥—ßπ—Èπ °“√»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π‡æ◊ËÕ„™â‡ªìπ§”Õâ“ßÕ‘ß

∑“ß √’√«‘∑¬“ §à“‚≈À‘µ«‘∑¬“ ·≈–§à“‡§¡’¢Õß‡≈◊Õ¥ª≈“‡ ◊ÕµÕ

®÷ß‡ªìπ ‘Ëß®”‡ªìπµàÕ°“√Õπÿ√—°…å ·≈–°“√«‘π‘®©—¬ √—°…“‚√§

¢Õßª≈“‡ ◊ÕµÕ

«— ¥ÿ·≈–«‘∏’°“√

ª≈“‡ ◊ÕµÕ§≈–‡æ»∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß®”π«π 50 µ—«

¡’§«“¡¬“«¢Õß≈”µ—«ª√–¡“≥ 30 ́ ¡. π”¡“®“°·À≈àß‡æ“–‡≈’È¬ß

®.π§√ «√√§å ·≈– ®. ÿæ√√≥∫ÿ√’ ∑”°“√µ√«®≈—°…≥–¿“¬πÕ°

°àÕπ«“ß¬“ ≈∫¥â«¬ MS-222® (Tricaine methanesulfonate,
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Argent chemical laboratories) ¢π“¥ 200-250 ppm ‡¡◊ËÕ

ª≈“ ≈∫ ∑”°“√‡®“–‡≈◊Õ¥∑’Ë∫√‘‡«≥ caudal vessel ´÷ËßÕ¬Ÿà

∫√‘‡«≥‚§πÀ“ß¢Õßª≈“ ¥â«¬«‘∏’ª≈Õ¥‡™◊ÈÕ ‚¥¬„™â tuberculin

syringe ́ ÷Ëß‡§≈◊Õ∫¥â«¬ “√ heparin §«“¡‡¢â¡¢âπ 100 IU/ ¡≈.

‰«â¿“¬„π ‡æ◊ËÕªÑÕß°—π‡≈◊Õ¥·¢Áßµ—« ®“°π—Èπ ¥Ÿ¥‡≈◊Õ¥ª≈“‡ ◊Õ

µÕµ—«≈–ª√–¡“≥ 1 ¡≈. ·≈â«π”‡≈◊Õ¥∫“ß à«π ¡“∑” thin blood

smear ®“°π—Èπ‡°Á∫‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°°“√∑” thin blood smear

„πÀ≈Õ¥‡°Á∫‡≈◊Õ¥ ‡≈◊Õ¥∑’Ë‰¥â®–∂Ÿ°π”¡“µ√«®«—¥ §à“µà“ßÊ ¥—ßπ’È

1. µ√«®«—¥§à“∑“ß‚≈À‘µ«‘∑¬“

∑”°“√µ√«®À“§à“Œ’¡“‚µ§√‘µ (hematocrit) ¥â«¬«‘∏’

microhematocrit ‚¥¬„™âπÈ”¬“ Natt and Herrickûs solution

(Feldman et al., 2000) ·≈â«π—∫®”π«π‡¡Á¥‡≈◊Õ¥·¥ß ·≈–

‡¡Á¥‡≈◊Õ¥¢“« ‚¥¬„™â Hemocytometer (Gary, 2000) °“√π—∫

·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« ®–π—∫‰¥â®“°°“√ ‡¡’¬√å‡≈◊Õ¥∑’Ë¬âÕ¡¥â«¬

 ’ modified Wrightûs Giemsa ·≈â« àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß°”≈—ß¢¬“¬ Ÿß (X100) ‡æ◊ËÕ·¬°‡ªìπ√âÕ¬≈–¢Õß‡¡Á¥

‡≈◊Õ¥¢“«·µà≈–™π‘¥ (%)

2. §à“∑“ß‡§¡’‡≈◊Õ¥

‡≈◊Õ¥„πÀ≈Õ¥‡°Á∫‡≈◊Õ¥Õ’° à«πÀπ÷Ëß ®–∂Ÿ°π”¡“

µ√«®À“§à“∑“ß‡§¡’‡≈◊Õ¥ ‰¥â·°à ALT, AST, glucose, BUN,

total protein, albumin ·≈– globulin ‚¥¬¡’«‘∏’°“√µ√«®«—¥

¥—ßµàÕ‰ªπ’È

- §à“ ALT, AST ·≈– glucose

π” reagent® (Human®, Germany) ®”π«π 1

¡≈. ¢Õß·µà≈–™ÿ¥∑¥ Õ∫¡“º ¡°—∫æ≈“ ¡“µ—«Õ¬à“ß®”π«π

100 µl ·≈â«‡°Á∫‰«â∑’Ë Õÿ≥À¿Ÿ¡‘ 37o´. ‡ªìπ‡«≈“ 5 π“∑’ ®“°

π—ÈπÕà“π§à“ OD ∑’Ë™à«ß§«“¡¬“«§≈◊Ëπ· ß 365, 340, 334 nm

·≈– 365, 340, 334 ·≈– 546, 500 nm

- §à“BUN

π” HARNSTORF urea liquicolor reagent®

(Human®, Germany) ®”π«π 1 ¡≈. º ¡°—∫æ≈“ ¡“

µ—«Õ¬à“ß®”π«π 10 µl ·≈â«π”‰ªÕÿàπ‡ªìπ‡«≈“ 1 π“∑’ À≈—ß®“°

π—ÈπÕà“π§à“ O.D. ∑ÿ° Ê 1 π“∑’ ‡ªìπ‡«≈“ 3 π“∑’ ∑’Ë™à«ß§«“¡

¬“« §≈◊Ëπ· ß 365 À√◊Õ 340 À√◊Õ 334 nm

- §à“ Total protein

π” Protein total liquicolor reagent® (Human®,

Germany) ®”π«π 1 ¡≈. º ¡°—∫æ≈“ ¡“ µ—«Õ¬à“ß®”π«π

20 µl ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 20-25o´. ‡ªìπ‡«≈“ 10 π“∑’

À≈—ß®“°π—ÈπÕà“π§à“ OD ∑’Ë™à«ß§«“¡¬“«§≈◊Ëπ· ß 546 nm À√◊Õ

500 nm

- §à“ albumin: π” albumin liquicolor reagent ®

(Human®, Germany) ®”π«π 1 ¡≈. º ¡°—∫æ≈“ ¡“µ—«Õ¬à“ß

®”π«π 10 µl ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 20-25 o´. ‡ªìπ‡«≈“ 5

π“∑’ À≈—ß®“°π—ÈπÕà“π§à“ OD ∑’Ë™à«ß§«“¡¬“«§≈◊Ëπ· ß 546 nm

À√◊Õ 580 nm

- §à“ globulin: π”§à“ total protein ∑’Ë‰¥â≈∫ÕÕ°

¥â«¬§à“ albumin ®–‰¥â‡ªìπ§à“ globulin

®“°π—Èπ‡≈◊Õ¥ª≈“µ—«Õ¬à“ß∫“ß à«π®–∂Ÿ°π”¡“»÷°…“

√Ÿª√à“ß ·≈–≈—°…≥–‡¡Á¥‡≈◊Õ¥¢“«¢Õßª≈“‡ ◊ÕµÕ ‚¥¬°“√ àÕß

¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π transmissible

electron microscope(TEM) ®”π«π 2 µ—«Õ¬à“ß ‚¥¬¡’«‘∏’°“√

‡µ√’¬¡µ—«Õ¬à“ß ¥—ßπ’È (‰æ‚√®πå, 1994)

- „™âÀ≈Õ¥ microcapillary ∑’Ë‡§≈◊Õ∫ “√ heparin

¥Ÿ¥‡≈◊Õ¥®“°À≈Õ¥‡°Á∫‡≈◊Õ¥ ·≈â«π”‰ªªíòπ¥â«¬‡§√◊ËÕß

microcentifuge ∑’Ë√–¥—∫§«“¡‡√Á« 12,000 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“

3 π“∑’ ‡æ◊ËÕ·¬°™—Èπ¢Õß‡¡Á¥‡≈◊Õ¥¢“« (buffy coat) ®“°π—Èππ”

buffy coat ‰ª·™à„ππÈ”¬“§ß ¿“æ∑’Ë√–¥—∫ §«“¡‡¢â¡¢âπ 2.5%

¢Õß glutaraldehyde „π 0.1 M cacodylate buffer (pH 7.4)

‡ªìπ‡«≈“ 2 ™¡. ·≈â«≈â“ßÕÕ°¥â«¬ 0.1 M cacodylate buffer

®”π«π 3 §√—ÈßÊ ≈– 15 π“∑’ À≈—ß®“°π—Èππ”‰ª·™àÕ’°§√—Èß„π

πÈ”¬“§ß ¿“æ 1% osmium tetroxide „π 0.1 M cacodylate

buffer ‡ªìπ‡«≈“ 2 ™¡. ·≈â«π”‰ªºà“π¢∫«π°“√ dehydration

·≈– infiltration ®“°π—Èππ”‰ªΩíß„πæ≈“ µ‘°·≈â«∑”„Àâ·¢Áßµ—«

(polymerization) ‚¥¬°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 60o´. ‡ªìπ‡«≈“ 18

™¡. ·≈â«π”‰ªµ—¥¥â«¬ ultramicrotome „Àâ¡’§«“¡Àπ“ª√–¡“≥

500-600 oA À≈—ß®“°π—Èπ∑”°“√¬âÕ¡¥â«¬ uranyl acetate ·≈–

lead citrate ·≈â«®÷ßπ”™‘Èπ à«π∑’Ëµ—¥‰¥â‰ª»÷°…“¥â«¬°≈âÕß

®ÿ≈∑√√»πå Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π JOEL √ÿàπ JEM-200 CX

º≈

º≈°“√µ√«®«—¥§à“‚≈À‘µ«‘∑¬“¢Õßª≈“‡ ◊ÕµÕ®”π«π 50

µ—« ¡’¥—ßπ’È §à“‡©≈’Ë¬¢Õß§à“Œ’¡“‚µ§√‘µ ‡∑à“°—∫ 24.4±5.6%,

§à“‡©≈’Ë¬¢Õß®”π«π‡¡Á¥‡≈◊Õ¥·¥ß ‡∑à“°—∫ 4.0±0.9x106 cell/µl,

§à“‡©≈’Ë¬¢Õß§à“ Mean Corpuscular Volume (MCV) ‡∑à“°—∫

60.02±0.13 fl, §à“‡©≈’Ë¬¢Õß®”π«π‡¡Á¥‡≈◊Õ¥¢“« ‡∑à“°—∫

32.4±10.3x103 cell/ml ·≈–§à“√âÕ¬≈–¢Õß‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥µà“ßÊ ¡’§à“¥—ßπ’È ‚¡‚π‰´µå ¡’®”π«π√âÕ¬≈– 10.1±4.2

(absolute number ‡∑à“°—∫ 3,297±1,998 cell/µl), ≈‘¡‚ø‰´µå

¡’®”π«π√âÕ¬≈– 85.8±4.6 (absolute number ‡∑à“°—∫

27,862±12,762 cell/µl) ·≈– ·°√πŸ‚≈‰´µå ¡’®”π«π√âÕ¬≈–



Thai J. Vet. Med. Vol. 33 No. 4, 31 December 200332

4.1±3.2 (absolute number ‡∑à“°—∫ 1,567±1,859 cell/µl)

º≈°“√µ√«®«—¥§à“∑“ß‡§¡’„π‡≈◊Õ¥ª≈“‡ ◊ÕµÕ®”π«π

25 µ—« ¡’¥—ßπ’È §à“ aspartate aminotransferase (AST) ‡∑à“°—∫

36.2±10.78 U/L, §à“ alanine aminotransferase (ALT)

‡∑à“°—∫ 10.28±6.53 U/L, §à“ glucose ‡∑à“°—∫ 41.4±18.25

mg/dl, §à“ blood urea nitrogen (BUN) ‡∑à“°—∫ 10.36±1.64

mg/dl, §à“ total protein ‡∑à“°—∫ 3.54±0.53 g/dl, §à“ albumin

‡∑à“°—∫ 0.66±0.73 g/dl, §à“ globulin ‡∑à“°—∫ 2.88±0.76

g/dl

º≈°“√»÷°…“√Ÿª√à“ß ·≈–≈—°…≥–¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«®“°°≈âÕß®ÿ≈∑√√»πå· ß «à“ß ·≈–°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π ®–·∫àß‡ªìπ 2 °≈ÿà¡ ¥—ßπ’È

1. °≈ÿà¡‡¡Á¥‡≈◊Õ¥¢“«∑’Ë‰¡à¡’·°√πŸ≈Õ¬Ÿà„π‰´‚µæ≈“ ¡

(agranulocyte) ‰¥â·°à

1.1 ≈‘¡‚ø‰´µå(lymphocyte) ‡¡◊ËÕ àÕß¥â«¬°≈âÕß

®ÿ≈∑√√»πå· ß «à“ß ≈‘¡‚ø‰´µå‡ªìπ‡´≈≈å∑’Ë¡’≈—°…≥–°≈¡

¢π“¥‡≈Á° ·≈–¢π“¥„À≠à‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¡Á¥‡≈◊Õ¥·¥ß

π‘«‡§≈’¬ ¢Õß≈‘¡‚ø‰´µå®–¡’¢π“¥„À≠à°«à“π‘«‡§≈’¬ ¢Õß

‡¡Á¥‡≈◊Õ¥·¥ß (√Ÿª∑’Ë 5) π‘«‡§≈’¬ ®–¡’√Ÿª√à“ß°≈¡µ‘¥ ’¡à«ß‡¢â¡

·≈–æ∫π‘«‡§≈’¬ Õ¬Ÿà∫√‘‡«≥™‘¥¢Õ∫ À√◊Õµ√ß°≈“ß‡´≈≈å

¡’‰´‚µæ≈“ ¡®”π«ππâÕ¬µ‘¥ ’øÑ“ÕàÕπ (√Ÿª∑’Ë 2)

‡¡◊ËÕ àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ ®–‡ÀÁπ

≈‘¡‚ø‰´µå‡ªìπ‡´≈≈å∑’Ë¡’≈—°…≥–§àÕπ¢â“ß°≈¡ ·≈–¡’¢π“¥

‡≈Á°°«à“‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

ª√–¡“≥ 5 ‰¡§√Õπ π‘«‡§≈’¬ Õ¬Ÿàµ√ß°≈“ß‡´≈≈å À√◊Õ

Õ“®§àÕπ‰ª¢â“ß„¥¢â“ßÀπ÷Ëß¢Õß‡´≈≈å π‘«‡§≈’¬ ¡’≈—°…≥–°≈¡√’

·≈–¡’¢π“¥„À≠à‡°◊Õ∫‡µÁ¡‡´≈≈å ¥—ßπ—Èπ ¡’‡π◊ÈÕ∑’Ë¢Õß‰´‚µæ≈“ ¡

‡æ’¬ß‡≈Á°πâÕ¬∑’ËÕ¬Ÿà≈âÕ¡√Õ∫π‘«‡§≈’¬  (√Ÿª∑’Ë 6)

1.2 ‚¡‚π‰´µå (monocyte) ‡¡◊ËÕ àÕß¥Ÿ¥â«¬°≈âÕß

®ÿ≈∑√√»πå· ß «à“ß æ∫«à“ π‘«‡§≈’¬ °≈¡ ∫“ß§√—ÈßÕ“®æ∫

π‘«‡§≈’¬ ‡«â“§≈â“¬√Ÿª∂—Ë«À√◊Õ√Ÿª‰µ ‚¥¬®–æ∫π‘«‡§≈’¬ Õ¬Ÿà

™‘¥∫√‘‡«≥¢Õ∫¢Õß‡´≈≈å‡ªìπ à«π„À≠à ‰´‚µæ≈“ ¡®–

µ‘¥ ’øÑ“ÕàÕπ ·≈–¢ÿàπ æ∫∂ÿß (lysosome) ≈—°…≥–§≈â“¬·°√πŸ≈

µ‘¥ ’øÑ“‡¢â¡°«à“ ‰´‚µæ≈“ ¡‚¥¬æ∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª ·≈–

 “¡“√∂æ∫™àÕß«à“ß„π‡´≈≈å ‰¥â¡“°πâÕ¬µ“¡Àπâ“∑’Ë¢Õß‡´≈≈å

(√Ÿª∑’Ë 3)

‡¡◊ËÕ∑”°“√ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

æ∫«à“ ‚¡‚π‰´µå ‡ªìπ‡´≈≈å∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥¢Õß‡¡Á¥‡≈◊Õ¥¢“«

∑’Ë∑”°“√µ√«® ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 10 ‰¡§√Õπ

≈—°…≥–§àÕπ¢â“ß°≈¡ π‘«‡§≈’¬ ¡’¢π“¥ª√–¡“≥§√÷ËßÀπ÷Ëß

¢Õß‡´≈≈å ¿“¬„π‰´‚µæ≈“ ¡®–æ∫‰¡‚µ§Õπ‡¥√’¬∑’Ë¡’√Ÿª

°≈¡ ¡’‡Õπ‚¥æ≈“ ¡‘°‡√µ‘§‘«≈—¡™π‘¥¢√ÿ¢√– (rough endoplas-

mic reticulum, RER) ∂ÿß‰≈‚´‚´¡(lysosome) ¡’≈—°…≥–§≈â“¬

∂ÿß∑÷∫· ß √Ÿª√à“ß°≈¡¢π“¥‡≈Á°À≈“¬Õ—π(√Ÿª∑’Ë 7)

2. ‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’·°√πŸ≈Õ¬Ÿà„π‰´‚µæ≈“ ¡ ‰¥â·°à

·°√πŸ‚≈‰´µå(granulocyte) ‡¡◊ËÕ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß ®–‡ÀÁππ‘«‡§≈’¬ ¡’≈—°…≥–°≈¡ Õ¬Ÿà∫√‘‡«≥¢Õ∫

¢Õß‡´≈≈å ∫“ß§√—Èßæ∫Õ¬Ÿàµ√ß°≈“ß ‰´‚µæ≈“ ¡®–µ‘¥ ’øÑ“ÕàÕπ

·≈–¡’·°√πŸ≈°≈¡‡≈Á°µ‘¥ ’πÈ”µ“≈°√–®“¬Õ¬Ÿà¿“¬„π‡´≈≈å

(√Ÿª∑’Ë 4)

‡¡◊ËÕ∑”°“√ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘ ‡≈Á°µ√Õπ

®–æ∫ ·°√πŸ‚≈‰´µå¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 6

‰¡§√Õπ π‘«‡§≈’¬ ¡’√Ÿª√à“ß§àÕπ¢â“ß√’ æ∫∫√‘‡«≥µ√ß°≈“ß À√◊Õ

¢Õ∫¢Õß‡´≈≈å ‰´‚µæ≈“ ¡¡’‡π◊ÈÕ∑’Ë¡“° ¿“¬„πæ∫∂ÿß·°√πŸ≈

 ’∑÷∫‡ªìπ®”π«π¡“° ¡’‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ª√–¡“≥

0.41±1.1 ‰¡§√Õπ (n = 12) ·°√πŸ≈∑’Ë ’∑÷∫‡À≈à“π’È®–¡’‡¬◊ËÕ

Àÿâ¡ 2 ™—Èπ (double layer membranes) πÕ°®“°π’È¿“¬„π

‰´‚µæ≈“ ¡¬—ßæ∫‰¡‚µ§Õπ‡¥√’¬√Ÿª√à“ß°≈¡ ·≈–√’ (√Ÿª∑’Ë 8)

«‘®“√≥å

§à“∑“ß‚≈À‘µ«‘∑¬“ ·≈–§à“∑“ß‡§¡’‡≈◊Õ¥„πª≈“®—¥‡ªìπ

¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß √’√«‘∑¬“∑’Ë ”§—≠ ‡π◊ËÕß®“°ª≈“‡ªìπ —µ«å

‡≈◊Õ¥‡¬Áπ Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬ ·≈–Õß§åª√–°Õ∫‡≈◊Õ¥®–

‡ª≈’Ë¬π·ª≈ßµ“¡ ¿“«–·«¥≈âÕ¡ ®“°°“√»÷°…“ª≈“‡ ◊ÕµÕ

®”π«π 50 µ—« §à“Œ’¡“‚µ§√‘µ ¡’§à“‡∑à“°—∫24.4±5.6%

´÷Ëß„°≈â‡§’¬ß°—∫ ª≈“∑Õß ÷́Ëß¡’§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ ‡∑à“°—∫

22.3±1.04% (Watson et al., 1963) §à“¥—ß°≈à“«®–·µ°µà“ß

®“°ª≈“∫÷°‡≈Á°πâÕ¬ ´÷Ëß§à“Œ’¡“‚µ§√‘µ¢Õßª≈“∫÷° ¡’§à“‡∑à“°—∫

30.0±4.9% (‰æ‚√®πå, 1994) ‚¥¬ª°µ‘§à“‡¡Á¥‡≈◊Õ¥·¥ß

Õ—¥·πàπ¢Õßª≈“®–Õ¬Ÿà„π™à«ß 20-40% ·µà„πª≈“∫“ß™π‘¥

Õ“®æ∫«à“ §à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ¡’§«“¡·ª√ª√«π¢÷ÈπÕ¬Ÿà°—∫

ƒ¥Ÿ°“≈ ·≈–™π‘¥¢Õßª≈“¥â«¬ (Feldman et al., 2000)

πÕ°®“°π’È¬—ßæ∫«à“ „πª≈“¡’¿“«–‡≈◊Õ¥®“ß §à“‡¡Á¥‡≈◊Õ¥·¥ß

Õ—¥·πàπ®–¡’§à“≈¥≈ß ·µà„π°√≥’∑’Ë‡°‘¥¿“«–‡≈◊Õ¥‡¢â¡¢âπ

(hemoconcentration) §à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ®–¡’§à“ Ÿß¢÷Èπ‰¥â

(Õ—®©√‘¬“, 2001)  à«π®”π«π‡¡Á¥‡≈◊Õ¥·¥ß ·≈–‡¡Á¥‡≈◊Õ¥¢“«

¢Õßª≈“‡ ◊ÕµÕπ—Èπ ¡’§à“‡∑à“°—∫ 4.0±0.9x106 cell/µl ·≈–

32.4±10.3x103 cell/µl µ“¡≈”¥—∫ ´÷Ëß·µ°µà“ß®“°ª≈“∑Õß

(Watson et al., 1963) Rosenthal (1997) ‰¥â√“¬ß“π‡°’Ë¬«

°—∫¢π“¥ ·≈–®”π«π¢Õß‡¡Á¥‡≈◊Õ¥·¥ß¢Õßª≈“®–·µ°µà“ß
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√Ÿª∑’Ë 1 ª≈“‡ ◊ÕµÕ (Datnioides microlepis Bleeker) Bar = 5 ‡´πµ‘‡¡µ√
√Ÿª∑’Ë 2 ≈‘¡‚ø‰´µåª≈“‡ ◊ÕµÕ®“°°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Modified Wrightû Giemsa stain Bar = 5

‰¡‚§√‡¡µ√ (≈Ÿ°»√)
√Ÿª∑’Ë 3 √Ÿª‚¡‚π‰´µåª≈“‡ ◊ÕµÕ®“° °≈âÕß®ÿ≈∑√√»πå· ß «à“ß Modified Wrightûs Giemsa stain Bar = 5

‰¡‚§√‡¡µ√ (≈Ÿ°»√)
√Ÿª∑’Ë 4 ·°√πŸ‚≈‰´µåª≈“‡ ◊ÕµÕ®“°°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Modified Wrightû Giemsa stain Bar = 5

‰¡‚§√‡¡µ√ (≈Ÿ°»√)
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√Ÿª∑’Ë 5 ≈‘¡‚ø‰´µå‡ªìπ‡´≈≈å∑’Ë¡’≈—°…≥–°≈¡¢π“¥‡≈Á°°«à“‡¡Á¥‡≈◊Õ¥·¥ß π‘«‡§≈’¬ ¢Õß≈‘¡‚ø‰´µå®–¡’¢π“¥
„À≠à°«à“π‘«‡§≈’¬ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π®–æ∫‡¡Á¥‡≈◊Õ¥
·¥ß√Ÿª√à“ß√’ ¡’π‘«‡§≈’¬ µ√ß°≈“ß‡´≈≈å Bar = 1 ‰¡‚§√‡¡µ√

√Ÿª∑’Ë 6 ≈‘¡‚ø‰´µåª≈“‡ ◊ÕµÕ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π Bar = 1 ‰¡‚§√‡¡µ√
√Ÿª∑’Ë 7 √Ÿª‚¡‚π‰´µåª≈“‡ ◊ÕµÕ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π Bar = 1 ‰¡‚§√‡¡µ√
√Ÿª∑’Ë 8 ·°√πŸ‚≈‰´µåª≈“‡ ◊ÕµÕ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“πæ∫∂ÿß∑÷∫· ß®”π«π¡“°„π

‰´‚µæ≈“ ¡ Bar = 1 ‰¡‚§√‡¡µ√
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µ“¡™π‘¥ ·≈– ¿“æ¢Õßª≈“ πÕ°®“°π’Èª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥

·¥ß¬—ß¢÷ÈπÕ¬Ÿà°—∫§«“¡µâÕß°“√ ÕÕ°´‘‡®π¢Õßª≈“·µà≈–™π‘¥

¥â«¬ ‡™àπ „πª≈“∑’Ë¡’π‘ —¬™Õ∫Õ¬Ÿà°—∫∑’Ëª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß®–

§àÕπ¢â“ßµË”ª√–¡“≥ 1x106 cell/µl  à«π„πª≈“∑’Ë¡’°“√

‡§≈◊ËÕπ‰À«‡ªìπª°µ‘ ®–¡’§à“ Ÿßª√–¡“≥ 5x106 cell/µl (Feldman

et al., 2000)  à«πª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«‚¥¬ª°µ‘®–¡’§à“ª√–¡“≥

30-150x103 cell/µl ·µà„πª≈“∑’Ë‡°‘¥§«“¡‡§√’¬¥®–∑”„Àâ

‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥¢“«¡’®”π«ππâÕ¬°«à“ª°µ‘ (leukopenia)

‚¥¬®–æ∫ª√‘¡“≥¢Õß ≈‘¡‚ø‰´µå ·≈–·°√πŸ‚≈‰´µå ≈¥≈ß  à«π

„π°√≥’∑’Ëª≈“¡’°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬®–∑”„Àâ‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥

¢“«¡’ª√‘¡“≥ Ÿß (leukocytosis) ‰¥â (Feldman et al., 2000)

 à«πª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«∑’Ë‰¥â®“°°“√π—∫·¬°™π‘¥„πª≈“

‡ ◊ÕµÕ ®–æ∫ §à“≈‘¡‚ø‰´µå ®”π«π√âÕ¬≈– 85.8±4.6

‚¡‚π‰´µå ®”π«π√âÕ¬≈– 10.1±4.2 ·≈–·°√πŸ‚≈‰´µå

®”π«π√âÕ¬≈– 4.1±3.2 µ“¡≈”¥—∫

 à«π§à“∑“ß‡§¡’‡≈◊Õ¥ æ∫«à“ §à“‡Õπ‰´¡å AST ·≈–§à“

‡Õπ‰´¡å ALT ¢Õßª≈“‡ ◊ÕµÕ¡’§à“ Ÿß ‡¡◊ËÕ‡∑’¬∫°—∫ —µ«å‡≈’È¬ß

≈Ÿ°¥â«¬π¡ ·µà„πª≈“°√–¥Ÿ°·¢Áß∑—Ë«‰ª ®–æ∫«à“ ‡Õπ‰´¡å

∑—Èß Õß™π‘¥‚¥¬ª°µ‘®–¡’§à“ ŸßÕ¬Ÿà·≈â« ·≈–Õ“®∫àß∫Õ°∂÷ß

§«“¡º‘¥ª°µ‘¢Õßµ—∫‰¥â (Fraser, 1991) °“√∑’Ë§à“‡Õπ‰´¡å

¥—ß°≈à“«¡’ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π Ÿß Õ“®‡ªìπ‡æ√“–§«“¡º‘¥

æ≈“¥∑“ß‡∑§π‘§ ‡™àπ °“√·µ°¢Õß‡¡Á¥‡≈◊Õ¥·¥ß„π¢≥–‡°Á∫

µ—«Õ¬à“ß ´÷Ëß„π‡¡Á¥‡≈◊Õ¥·¥ß®–¡’‡Õπ‰´¡å AST Õ¬Ÿà¥â«¬ ®÷ß

∑”„Àâ§à“‡Õπ‰´¡å AST ∑’Ë‰¥â®“°ª≈“µ—«Õ¬à“ß∫“ßµ—«¡’§à“ Ÿß°«à“

§«“¡‡ªìπ®√‘ß (Õ—®©√‘¬“, 2001) §à“ glucose „πª≈“‡ ◊ÕµÕ¡’

§à“‡∑à“°—∫ 41.4±18.25 mg/dl ´÷Ëß„πª≈“∑’Ë¢“¥ “√Õ“À“√®–

æ∫«à“§à“ glucose ®–¡’§à“≈¥≈ß  à«π„π°√≥’∑’Ë‡°‘¥§«“¡

‡§√’¬¥·∫∫‡√◊ÈÕ√—ß À√◊Õ ‡©’¬∫æ≈—π °Á®–∑”„Àâ§à“ glucose  Ÿß

¢÷Èπ‰¥â (Õ—®©√‘¬“, 2001) §à“ BUN ¢Õßª≈“‡ ◊ÕµÕ ¡’§à“‡∑à“°—∫

10.36±1.64 mg/dl §àÕπ¢â“ß Ÿß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª≈“

°√–¥Ÿ°·¢Áß‚¥¬∑—Ë«‰ª ´÷Ëß¡’§à“ BUN ª√–¡“≥ 5.0-10 mg/dl

·≈–§à“ BUN ®–·ª√º—πµ“¡Õ“À“√∑’Ëª≈“‰¥â√—∫ (Stoskopf,

1993) ©–π—Èπ §à“ BUN ®÷ß “¡“√∂„™â‡ªìπæ“√“¡‘‡µÕ√å „π°“√

µ√«®∑“ß‡§¡’‡≈◊Õ¥‰¥â ́ ÷Ëß„πª≈“®–¡’ urea cycle Õ’°∑—Èß §à“ BUN

¬—ß‡ªìπ§à“∑’Ë§ßµ—« ·≈– –¥«°µàÕ°“√µ√«®«—¥ ¡“°°«à“°“√µ√«®

«—¥§à“ ammonia (David, 1993) §à“ total protein, albumin

·≈– globulin ¢Õßª≈“‡ ◊ÕµÕ ¡’§à“  ‡∑à“°—∫ 3.54±0.53 g/dl,

0.66±0.73 g/dl ·≈–  2.88±0.76 g/dl µ“¡≈”¥—∫ „πª≈“

∑’Ë¡’¿“«–¢“¥ “√Õ“À“√ ®–æ∫«à“ §à“ total protein ¡’§à“≈¥≈ß

(Õ—®©√‘¬“, 2001)

º≈°“√»÷°…“≈—°…≥–¢Õß‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢“«®“°

°≈âÕß®ÿ≈∑√√»πå· ß «à“ß ·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

·∫∫ àÕßºà“π æ∫«à“ ≈‘¡‚ø‰´µå¢Õßª≈“‡ ◊ÕµÕ¡’¢π“¥‡≈Á°°«à“

≈‘¡‚ø‰´µå¢Õßª≈“∫÷° ·µà‚§√ß √â“ß¿“¬„π‡´≈≈å≈‘¡‚ø‰´µå

¢Õßª≈“∑—Èß Õß™π‘¥‡À¡◊Õπ°—π  à«π‚¡‚π‰´µå¢Õßª≈“‡ ◊ÕµÕ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å‚¡‚π‰´µå ¢Õßª≈“∫÷° ®–æ∫«à“¡’

¢π“¥‡≈Á°°«à“ ‡¡◊ËÕæ‘®“√≥“‚§√ß √â“ß¿“¬„π‰´‚µæ≈“ ¡

®–æ∫«à“‰¡‚µ§Õπ‡¥√’¬¡’√Ÿª√à“ß°≈¡ rER ·≈–¡’∂ÿß‰≈‚´‚´¡

≈—°…≥–§≈â“¬·°√πŸ≈ ∑’Ë ‡ªìπ√Ÿª°≈¡¢π“¥‡≈Á°À≈“¬Õ—π

 à«π·°√πŸ‚≈‰´µå ¢Õßª≈“‡ ◊ÕµÕ ®–æ∫«à“¡’¢π“¥‡≈Á°°«à“

·°√πŸ‚≈‰´µå¢Õßª≈“∫÷° ‡¡◊ËÕæ‘®“√≥“‚§√ß √â“ß¿“¬„π

‡´≈≈å·°√πŸ‚≈‰´µå®–‰¡àæ∫§«“¡·µ°µà“ß„πª≈“∑—Èß Õß™π‘¥π’È

°“√®”·π°™π‘¥¢Õß·°√πŸ‚≈‰´µå¢Õßª≈“‡ ◊ÕµÕ∑”‰¥â¬“°

®“°º≈°“√»÷°…“æ∫™π‘¥‡¥’¬« ÷́Ëß¡’≈—°…≥–¢Õß heterophil

(Feldman et al., 2000) ·≈–®“°¢âÕ¡Ÿ≈∑’Ë‰¥â “¡“√∂ √ÿª

‰¥â«à“√Ÿª√à“ß≈—°…≥–¢Õß‡¡Á¥‡≈◊Õ¥¢“«®“°°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π ·≈–°≈âÕß®ÿ≈∑√√»πå æ∫«à“‡¡Á¥‡≈◊Õ¥

¢“«¢Õßª≈“‡ ◊ÕµÕ®–¡’¢π“¥∑’Ë ‡≈Á°°«à“‡¡Á¥‡≈◊Õ¥¢“«¢Õß

ª≈“∫÷°  à«π‚§√ß √â“ß¿“¬„π¢Õß‡¡Á¥‡≈◊Õ¥¢“«¢Õßª≈“

∑—Èß Õß™π‘¥¡’§«“¡§≈â“¬§≈÷ß°—π (‰æ‚√®πå, 1994)

®“°°“√»÷°…“§à“∑“ß‚≈À‘µ«‘∑¬“§√—Èßπ’È ®–æ∫«à“

°“√π—∫®”π«π‡¡Á¥‡≈◊Õ¥„πª≈“‡ ◊ÕµÕ¥â«¬‡§√◊ËÕß¡◊Õπ—∫‡¡Á¥

‡≈◊Õ¥·∫∫Õ—µ‚π¡—µ‘Õ“®„Àâº≈§≈“¥‡§≈◊ËÕπ ‡π◊ËÕß®“°≈—°…≥–

∑“ß°“¬«‘¿“§¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ·≈–‡¡Á¥‡≈◊Õ¥¢“«¢Õßª≈“

‡ ◊ÕµÕ¡’≈—°…≥–§≈â“¬°—π §◊Õ ¡’π‘«‡§≈’¬ Õ¬Ÿà¿“¬„π‡´≈≈å

¥—ßπ—Èπ ‡§√◊ËÕßµ√«®π—∫‡¡Á¥‡≈◊Õ¥·∫∫Õ—µ‚π¡—µ‘®÷ß®”·π°™π‘¥

¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ·≈–‡¡Á¥‡≈◊Õ¥¢“«‰¥â¬“° Õ¬à“ß‰√°Áµ“¡ º≈

°“√»÷°…“§√—Èßπ’Èπ—∫‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫¢âÕ¡Ÿ≈

∑“ß √’√«‘∑¬“¢Õßª≈“‡ ◊ÕµÕ ´÷Ëßπ—∫‡ªìπ°“√»÷°…“§√—Èß·√°

·≈–¡’§«“¡®”‡æ“–„πª≈“·µà≈–™π‘¥ ¥—ßπ—Èπ®÷ß§«√∑”°“√

»÷°…“§à“‚≈À‘µ«‘∑¬“Õ¬à“ßµàÕ‡π◊ËÕß ‡æ◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“„™â

°”Àπ¥¡“µ√∞“π ·≈–Õ“®π”¡“„™âª√–°Õ∫°“√«‘π‘®©—¬‚√§‰¥â

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‚§√ß°“√‡ √‘¡∑—°…–°“√«‘®—¬§≥– —µ«-

·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ªï æ.». 2544 ∑’Ë

 π—∫ πÿπ∑ÿπ«‘®—¬§√—Èßπ’È ·≈–»Ÿπ¬å‡æ“–æ—π∏ÿåª≈“πÈ”®◊¥

®. ÿæ√√≥∫ÿ√’ ·≈– ®.π§√ «√√§å GRAND AQUARIUM THE

AROWANA CENTER ∑’Ë‡Õ◊ÈÕ‡øóôÕ ª≈“‡ ◊ÕµÕ‡æ◊ËÕ‡ªìπµ—«Õ¬à“ß

„π°“√»÷°…“ §ÿ≥ ÿª√–¥‘…∞å À«—ß„π∏√√¡ π—°«‘∑¬“»“ µ√å
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·≈–‡∑§‚π‚≈¬’ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‰¥â„Àâ§«“¡™à«¬‡À≈◊Õ

‡°’Ë¬«°—∫‡§√◊ËÕß¡◊Õ ·≈–Õÿª°√≥å ”À√—∫∑”ß“π«‘®—¬ ·≈–«“√ “√
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