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Abstract

Kamol Sakulwira1*  Wutichai Klomklew1   Siripen Vethchagarun2  Wimon Pothiwong1

THE STRUCTURE OF RED BLOOD CELLS, WHITE BLOOD CELLS AND
THROMBOCYTES IN FRESHWATER CROCODILES (CROCODYLUS
SIAMENSIS)

Blood cells and thrombocytes from five crocodiles, three males and two females, were studied by both light

and transmission electron microscopes (TEM). The blood cells could be categorized into red blood cells, white

blood cells and thrombocytes. The nucleated red blood cells were oval in shape and the TEM study revealed

vacuoles in the cytoplasm. The white blood cells fell into two groups; one with granules and the other without

granules. The granulocytes were heterophils, eosinophils and basophils. The heterophils had an eccentrically oval

nucleus and a large number of acidophilic rod-shaped granules in the cytoplasm.  Eosinophils also posessed an

eccentrically oval nucleus but their numerous acidophilic granules were round. The electron microscopic study

showed lysosomes in the cytoplasm. Basophils could be easily differentiated from the others. The basophil had a

centrally round nucleus and basophilic round granules. The electron microscopic study revealed round granules

and mitochondria in the cytoplasm. The agranulocytes (lymphocytes and monocytes) had a round nucleus and little

cytoplasm. Under the electron microscope, lymphocytes contained azurophilic granules whereas the monocyte

cytoplasm showed vacuoles, lysosomes and mitochondria. Azurophils are a type of monocyte found in crocodiles

and have many azurophilic granules. Thrombocytes were found either separate from each other or aggregated

together. The TEM study revealed round nuclei and a homogenous cytoplasm without any apparent organelles.
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∫∑§—¥¬àÕ

°¡≈  °ÿ≈«‘√–1*  «ÿ≤‘™—¬ °≈¡‡°≈’¬«1  »‘√‘‡æÁ≠ ‡«™™°“√—≥¬å2  «‘¡≈ ‚æ∏‘«ß»å1

≈—°…≥–‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ·≈–‡°≈Á¥‡≈◊Õ¥„π®√–‡¢âπÈ”®◊¥

»÷°…“‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·≈–‡°≈Á¥‡≈◊Õ¥„π®√–‡¢âπÈ”®◊¥®”π«π 5 µ—« ¥â«¬°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“πæ∫«à“ ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¡’√Ÿª√à“ß√’ ¿“¬„π¡’π‘«‡§≈’¬ √Ÿª‰¢à æ∫∂ÿß·«§§‘«

‚Õ≈ (vacuoles) Õ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡ ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·∫àßÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ ™π‘¥¡’·°√πŸ≈ ·≈–™π‘¥‰¡à¡’·°√πŸ≈

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë¡’·°√πŸ≈ ‰¥â·°à ‡Œ∑‚√øî≈ (heterophils) Õ‘‚Õ ‘́‚πøî≈ (eosinophils) ·≈– ‡∫‚´øî≈ (basophils) ‡´≈≈å

‡Œ∑‚√øî≈¡’π‘«‡§≈’¬ √Ÿª√à“ß√’‡Õ’¬ß™‘¥¢Õ∫‡´≈≈å ¡’·°√πŸ≈‡ªìπ·∑àß µ‘¥ ’·¥ß (acidophilic) ‡ªìπ®”π«π¡“°Õ—¥·πàπ„π‰´‚µæ≈“ ¡

¡’‰≈‚´‚´¡ (lysosome) Õ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡  à«πÕ‘‚Õ´‘‚πøî≈ π‘«‡§≈’¬ µ‘¥ ’πÈ”‡ß‘π¡’√Ÿª√à“ß√’ æ∫Õ¬Ÿà‡Õ’¬ß‰ª¥â“πÀπ÷Ëß¢Õß‡´≈≈å

¡’·°√πŸ≈°≈¡ µ‘¥ ’·¥ß Õ—¥·πàπ„π‰´‚µæ≈“ ¡ ¡’‰≈‚´‚´¡Õ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡ ‡∫‚´øî≈ “¡“√∂·¬°‰¥âßà“¬®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥Õ◊Ëπ‚¥¬¡’π‘«‡§≈’¬ µ‘¥ ’πÈ”‡ß‘π®“ß¡’√Ÿª√à“ß°≈¡Õ¬Ÿà°≈“ß‡´≈≈å ¡’·°√πŸ≈√Ÿª√à“ß°≈¡¬âÕ¡µ‘¥ ’¡à«ß‡¢â¡Õ—¥·πàπÕ¬Ÿà‡µÁ¡‡´≈≈å ¡’

‰¡‚µ§Õπ‡¥√’¬ (mitochondria) Õ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡ ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë‰¡à¡’·°√πŸ≈ ‰¥â·°à ≈‘¡‚ø‰´µå (lymphocytes) ·≈–

‚¡‚π‰´µå (monocytes) ‚¥¬∑’Ë≈‘¡‚ø‰´µå¡’π‘«‡§≈’¬ √Ÿª√à“ß°≈¡ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥πâÕ¬ æ∫ azurophilic granules ®”π«π

πâÕ¬°√–®“¬Õ¬Ÿà∑—Ë«‰ª „π¢≥–∑’Ë‡´≈≈å‚¡‚π‰´µå ¡’π‘«‡§≈’¬ √Ÿª√à“ß‡ªìπ‡°◊Õ°¡â“∑’Ë§Õ¥‡ªìπÀ≈“¬æŸ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥¡“°µ‘¥ ’πÈ”‡ß‘π

æ∫·«§§‘«‚Õ≈ ‰≈‚´‚´¡ ·≈–‰¡‚µ§Õπ‡¥√’¬ ¿“¬„π‰´‚µæ≈“ ¡  ”À√—∫‚¡‚π‰´µåÕ’°™π‘¥Àπ÷ËßÀ√◊ÕÕ– Ÿ́‚√øî≈ (azurophils) ∑’Ë

æ∫„π‡≈◊Õ¥®√–‡¢â‡™àπ°—π ¡’π‘«‡§≈’¬ √Ÿª√à“ß‡ªìπ‡°◊Õ°¡â“∑’Ë§Õ¥‡ªìπÀ≈“¬æŸ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥¡“°µ‘¥ ’πÈ”‡ß‘π æ∫ azurophilic

granules ®”π«π¡“° πÕ°®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« „π‡≈◊Õ¥®√–‡¢â¬—ß¡’‡°≈Á¥‡≈◊Õ¥ (thrombocyte) ´÷Ëß¡’

π‘«‡§≈’¬ °≈¡ ‰¡àæ∫ÕÕ√å·°‡π≈„π‰´‚µæ≈“ ¡ Õ“®æ∫‰¥â 2 ≈—°…≥– §◊Õ ‡°≈Á¥‡≈◊Õ¥∑’ËÕ¬Ÿà√«¡°—π‡ªìπ°≈ÿà¡À√◊Õ‡°≈Á¥‡≈◊Õ¥∑’Ë‡ªìπ

‡´≈≈å‡¥’Ë¬«Ê

§” ”§—≠ :  ®√–‡¢âπÈ”®◊¥ ‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥

∫∑π”

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢Õß —µ«å‡≈◊ÈÕ¬§≈“π “¡“√∂·∫àßÕÕ°‰¥â

‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ·≈–‡°≈Á¥‡≈◊Õ¥

(Girons, 1970) ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß„π —µ«å‡≈◊ÈÕ¬§≈“π·µà≈–

™π‘¥¡’≈—°…≥–√Ÿª√à“ß§≈â“¬§≈÷ß°—π ‚¥¬¡’√Ÿª√à“ß√’·≈–¡’π‘«‡§≈’¬ 

 à«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡¡◊ËÕ¬âÕ¡¥â«¬ ’ Wright-Giemsa Õ“®

·∫àßÕÕ°‡ªìπ ‡Œ∑‚√øî≈ Õ‘‚Õ´‘‚πøî≈ ‡∫‚´øî≈ ‚¡‚π‰´µå ·≈–

≈‘¡‚ø‰´µå Õ¬à“ß‰√°Áµ“¡√“¬ß“π°“√®”·π°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

„π —µ«å‡≈◊ÈÕ¬§≈“π¬—ß¡’§«“¡ —∫ πÕ¬Ÿà¡“° Frye (1973, 1977,

1991) √“¬ß“π«à“„π —µ«å‡≈◊ÈÕ¬§≈“π®–æ∫∑—Èßπ‘«‚∑√øî≈

(neutrophil)·≈–‡Œ∑‚√øî≈ ¢≥–∑’ËÀ≈“¬√“¬ß“π√“¬ß“π«à“®–

‰¡àæ∫π‘«‚∑√øî≈„π —µ«å‡≈◊ÈÕ¬§≈“π ·µà®–¡’‡æ’¬ß‡Œ∑‚√øî≈´÷Ëß

‡∑’¬∫‰¥â°—∫π‘«‚∑√øî≈„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡ (Caxton-

Martins, 1977; Desser and Weller, 1979; Hawkey, 1975;

Pienaar, 1962) ‡¡◊ËÕ¬âÕ¡µ“¡«‘∏’¢Õß Romanowsky æ∫«à“

¿“¬„π‰´‚µæ≈“ ¡¢Õß‡Œ∑‚√øî≈¡’·°√πŸ≈¢π“¥„À≠àµ‘¥ ’

·¥ß‡¢â¡ „π¢≥–∑’Ë¿“¬„π‰´‚µæ≈“ ¡¢Õßπ‘«‚∑√øî≈®–¡’

·°√πŸ≈‡≈Á°°«à“·≈–µ‘¥ ’®“ß°«à“ (Hawkey and Dennett, 1989)

Õ–´‘‚¥øî≈ (acidophils)  “¡“√∂„™â‡√’¬°·∑π‡Œ∑‚√øî≈·≈–

Õ‘‚Õ´‘‚πøî≈‰¥â Õ– ‘́‚¥øî≈„π —µ«å‡≈◊ÈÕ¬§≈“π·µà≈–™π‘¥¡’

§«“¡·µ°µà“ß°—π„π√Ÿª√à“ß·°√πŸ≈ ‚¥¬°“√»÷°…“Õ–´‘‚¥øî≈„π

‡µà“·≈–®√–‡¢â‡¡◊ËÕ¬âÕ¡¥â«¬ ’ Wright æ∫«à“ ‡Œ∑‚√øî≈¡’·°√πŸ≈

·À≈¡„π‰´‚µæ≈“ ¡ „π¢≥–∑’ËÕ‘‚Õ´‘‚πøî≈¡’·°√πŸ≈°≈¡

„π‰´‚µæ≈“ ¡ ‡Œ∑‚√øî≈¢ÕßßŸ¿“¬„π‰´‚µæ≈“ ¡‡ÀÁπ

·°√πŸ≈‰¡à™—¥‡®π  à«π‡Œ∑‚√øî≈¢Õß®‘Èß®°¡’·°√πŸ≈‡ªìπ·∑àß

(Montali, 1988)  —µ«å‡≈◊ÈÕ¬§≈“π à«π„À≠à¡’‡∫‚´øî≈∑’Ë¡’

·°√πŸ≈°≈¡µ‘¥ ’¡à«ß‡¢â¡Õ—¥·πàπÕ¬Ÿà‡µÁ¡‡´≈≈å
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 ”À√—∫‚¡‚π‰´µå„π‡µà“¡’√“¬ß“π°“√®”·π°‡ªìπ 2

™π‘¥µ“¡√Ÿª√à“ß≈—°…≥–‡¡◊ËÕ¬âÕ¡¥â«¬ ’ Wright Giemsa (WG)

™π‘¥·√°¡’≈—°…≥–§≈â“¬°—∫‚¡‚π‰´µå¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬

πÈ”π¡ ¡’π‘«‡§≈’¬ √Ÿª√à“ß‰¡à·πàπÕπ ‰´‚µæ≈“ ¡µ‘¥ ’πÈ”‡ß‘π

®”π«πª“π°≈“ß Õ—µ√“ à«π√–À«à“ßπ‘«‡§≈’¬ ·≈–‰´‚µæ≈“ ¡

µË” ¿“¬„π‰´‚µæ≈“ ¡¡’·«§§‘«‚Õ≈Õ¬Ÿà 1 Õ—πÀ√◊Õ¡“°°«à“

1 Õ—π ‚¡‚π‰´µå™π‘¥∑’Ë ÕßÀ√◊ÕÕ– Ÿ́‚√øî≈ ¡’≈—°…≥–§≈â“¬§≈÷ß

°—π ‡æ’¬ß·µàæ∫ azurophilic granules ¢π“¥‡≈Á°®”π«π¡“°

(Alleman et al., 1992)  ÿ¡≈¬“·≈–§≥– (1994) √“¬ß“π°“√

®”·π°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π®√–‡¢âπÈ”®◊¥ πÈ”‡§Á¡·≈–≈Ÿ°º ¡ ¬âÕ¡

¥â«¬ ’ WG ·≈–¬âÕ¡µ√«®À“‡Õπ‰´¡å·Õ≈§“‰≈πåøÕ ø“‡µ 

(alkaline phosphatase) ·≈–‡æÕ√Õ§´‘‡¥  (peroxidase) æ∫

‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’·°√πŸ≈ 4 ™π‘¥ §◊Õ ‡Œ∑‚√øî≈ Õ‘‚Õ´‘‚πøî≈

‡∫‚´øî≈·≈–Õ–´Ÿ‚√øî≈ πÕ°®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“« ‡≈◊Õ¥¢Õß®√–‡¢â¬—ß¡’‡°≈Á¥‡≈◊Õ¥‡ªìπÕß§åª√–°Õ∫

Õ’°™π‘¥Àπ÷Ëß ‡°≈Á¥‡≈◊Õ¥ π‘«‡§≈’¬ ¡’√Ÿª√à“ß·µ°µà“ß°—π„π —µ«å

‡≈◊ÈÕ¬§≈“π·µà≈–™π‘¥ ‡°≈Á¥‡≈◊Õ¥Õ“®®–·¬°‰¥â¬“°®“°≈‘¡‚ø‰´µå

‡π◊ËÕß®“°¡’≈—°…≥–§≈â“¬§≈÷ß°—π

°“√»÷°…“‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·≈–‡°≈Á¥‡≈◊Õ¥

„π®√–‡¢â¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß·≈–°≈âÕß®ÿ≈∑√√»πå

Õ‘ ‡≈Á°µ√Õπ„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ„™â ‡ªìπ¢âÕ¡Ÿ≈¢—Èπ

æ◊Èπ∞“π∑“ß≈—°…≥–®ÿ≈°“¬«‘¿“§»“ µ√å„π°“√«‘‡§√“–Àå‡´≈≈å

‡¡Á¥‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥¢Õß®√–‡¢â „π°√≥’∑’Ë‡°‘¥§«“¡º‘¥ª°µ‘¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥ À√◊Õ„π°√≥’∑’ËµâÕß°“√‡ª√’¬∫‡∑’¬∫

°—∫‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥¢Õß —µ«å™π‘¥Õ◊Ëπ

«— ¥ÿ·≈–«‘∏’°“√

°“√‡°Á∫µ—«Õ¬à“ß

∑”°“√‡®“–‡≈◊Õ¥®“°·Õàß‡≈◊Õ¥∑’ËÕ¬Ÿà√–À«à“ß√Õ¬µàÕ

°–‚À≈°»’√…–·≈–≈”§Õ (subdural sinus) («‘¡≈ ·≈–§≥–,

2000) ¢Õß®√–‡¢âπÈ”®◊¥∑’ËÕ¬Ÿà„π«—¬‡®√‘≠æ—π∏ÿåÕ“¬ÿ 6-7 ªï

 ÿ¢¿“æ·¢Áß·√ß®”π«π 5 µ—« µ—«≈– 10 ¡‘≈≈‘≈‘µ√ ‚¥¬‡ªìπ

®√–‡¢â‡æ»ºŸâ 3 µ—«·≈–‡æ»‡¡’¬ 2 µ—« ≥ ø“√å¡®√–‡¢â·≈– «π

 —µ«å ¡ÿ∑√ª√“°“√ ®—ßÀ«—¥ ¡ÿ∑√ª√“°“√

°“√‡µ√’¬¡µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß

π”‡≈◊Õ¥ ¥∑’Ë‰¡à„ à “√ªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥¡“

ªÑ“¬∑”øî≈å¡‡≈◊Õ¥∫“ß∫π·ºàπ°√–®° ‰≈¥å ¬âÕ¡¥â«¬ ’ Wright

Giemsa ‚¥¬À¬¥ ’  WG „Àâ∑à«¡ ‰≈¥å ∑‘Èß‰«âª√–¡“≥ 4 π“∑’

‡∑ ’ WG ∑‘Èß ·≈â«À¬¥ “√≈–≈“¬øÕ ‡øµ∫—∫‡øÕ√å (phosphate

buffer) „Àâ∑à«¡ ‰≈¥å∑‘Èß‰«â 7 π“∑’ ≈â“ß¥â«¬πÈ”‰À≈ √Õ„Àâ·Àâß

·≈â«»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß (L/M)

°“√‡µ√’¬¡µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á§µ√Õπ·∫∫≈”· ßºà“π

°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ»÷°…“‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·≈–

‡°≈Á¥‡≈◊Õ¥∑”‚¥¬°“√π”‡≈◊Õ¥ 2 ¡≈. º ¡°—∫ 4% paraformal-

dehyde, pH 7.2 „πÕ—µ√“ à«π 1:5 ‡æ◊ËÕ√—°…“ ¿“æ∑’ËÕÿ≥À¿Ÿ¡‘

40´. ‡ªìπ‡«≈“ 2 ™¡. °àÕππ”‰ªªíòπ¥â«¬§«“¡‡√Á« 2,000

√Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 20 π“∑’  ”À√—∫°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ

»÷°…“‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑”‚¥¬°“√π”‡≈◊Õ¥ 7 ¡≈.„ à„πÀ≈Õ¥

∑¥≈Õß ÷́Ëß∫√√®ÿ “√°—π‡≈◊Õ¥·¢Áß (EDTA) ®”π«π 12 ¡°.

π”‰ªªíòπ∑’Ë§«“¡‡√Á« 2,000 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“ 20 π“∑’

‡æ◊ËÕ·¬°™—Èπ√–À«à“ß ’́√—Ë¡·≈–™—Èπ buffy coat ÷́Ëß¡’‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«Õ¬Ÿà¿“¬„π §ß ¿“æµàÕ¥â«¬ 4% paraformaldehyde,

pH 7.2 ∑’ËÕÿ≥À¿Ÿ¡‘ 40´. ‡ªìπ‡«≈“ 2 ™¡. ®“°π—Èππ”µ—«Õ¬à“ß

(‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·≈–‡°≈Á¥‡≈◊Õ¥) ¡“µ—¥

‡ªìπ™‘Èπ‡≈Á°Ê ¢π“¥ 0.5x0.5 ¡¡. ≈â“ß¥â«¬ “√≈–≈“¬øÕ ‡øµ

∫—∫‡øÕ√å  π”¡“§ß ¿“æ´È”¥â«¬ 1% osmium tetraoxide (OsO
4
)

∑’ËÕÿ≥À¿Ÿ¡‘ 40´. ‡ªìπ‡«≈“ 1 ™¡. ®“°π—Èπ‡µ√’¬¡µ—«Õ¬à“ßµ“¡«‘∏’

¢Õß‡«§‘π (‡«§‘π, 1981) π”µ—«Õ¬à“ß∑’Ë‰¥â¡“»÷°…“√Ÿª√à“ß

·≈–√“¬≈–‡Õ’¬¥‚§√ß √â“ß¿“¬„π‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“« ·≈–‡°≈Á¥‡≈◊Õ¥¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

™π‘¥≈”· ßºà“π (Transmission electron microscope;

TEM) (JEM-200CX, JEOL, Japan) ∑’Ë§«“¡µà“ß»—°¬å‰øøÑ“

80 °‘‚≈‚«≈µå °”≈—ß¢¬“¬ 5,000-20,000 ‡∑à“

º≈

‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß

®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ßæ∫«à“

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·µà≈–‡´≈≈å¡’√Ÿª√à“ß·≈–¢π“¥„°≈â‡§’¬ß°—π

‚¥¬¡’√Ÿª√à“ß√’ ¢π“¥ 9.8x1.8±3.6x0.2 ‰¡‚§√‡¡µ√ (n= 40)

π‘«‡§≈’¬ √Ÿª‰¢àµ‘¥ ’¡à«ß·¥ß ¢π“¥ 4.3x1.5±0.2 ‰¡‚§√‡¡µ√

‰´‚µæ≈“ ¡µ‘¥ ’πÈ”‡ß‘π ¡’∂ÿß·«§§‘«‚Õ≈ °“√»÷°…“®“°°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“πæ∫«à“¿“¬„ππ‘«‡§≈’¬ 

¡’ heterochromatin µ‘¥ ’∑÷∫·≈–Àπ“·πàπÕ¬Ÿà ≈—∫°—∫ ’®“ß

¢Õß euchromatin ¿“¬„π‰´‚µæ≈“ ¡¡’∂ÿß·«§§‘«‚Õ≈ ‰¡à¡’

ÕÕ√å·°‡π≈Õ¬Ÿà¿“¬„π (√Ÿª∑’Ë 1)
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‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¢Õß®√–‡¢âπÈ”®◊¥ “¡“√∂·∫àßÕÕ°‰¥â

‡ªìπ 2 ™π‘¥ §◊Õ ™π‘¥∑’Ë¡’·°√πŸ≈ (granulocytes) ·≈– ™π‘¥∑’Ë

‰¡à¡’·°√πŸ≈ (agranulocytes) ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë¡’·°√πŸ≈

·∫àßÕÕ°‡ªìπ 3 ™π‘¥§◊Õ

1. ‡Œ∑‚√øî≈ ‡´≈≈å¡’≈—°…≥–°≈¡ ¢π“¥ 11.5±1.3

‰¡‚§√‡¡µ√ (n=12) ¿“¬„π¡’π‘«‡§≈’¬ √Ÿª√à“ß√’‡Õ’¬ß™‘¥¢Õ∫‡´≈≈å

π‘«‡§≈’¬ ¢π“¥ 6.8±0.2 ‰¡‚§√‡¡µ√ ¡’ heterochromatin

∑÷∫· ßÕ‘‡≈Á°µ√Õπ ≈—∫°—∫ euchromatin ‰¡à∑÷∫· ßÕ¬Ÿà¿“¬„π

π‘«‡§≈’¬  ¡’·°√πŸ≈√Ÿª·∑àß µ‘¥ ’·¥ßÕ¬Ÿà‡ªìπ®”π«π¡“°Õ—¥·πàπ

„π‰´‚µæ≈“ ¡ ‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

·∫∫≈”· ßºà“π æ∫·°√πŸ≈¢π“¥ 1.3x0.5±0.5x0.1

‰¡‚§√‡¡µ√ À≈“¬√Ÿª√à“ß∑—Èß°≈¡ √’·≈–√Ÿª√à“ß‰¡à·πàπÕπ ¡’

®”π«π¡“° (n= 37) ·°√πŸ≈¥—ß°≈à“«∑÷∫· ßÕ‘‡≈Á°µ√Õπ∑’Ë§«“¡

‡¢â¡·µ°µà“ß°—π æ∫‰≈‚´‚´¡¢π“¥ª√–¡“≥ 0.5 ‰¡‚§√‡¡µ√

„π‰´‚µæ≈“ ¡ (√Ÿª∑’Ë 2)

2. Õ‘‚Õ´‘‚πøî≈ ¡’≈—°…≥–§≈â“¬°—π°—∫‡Œ∑‚√øî≈

‡´≈≈å¡’≈—°…≥–°≈¡ ¢π“¥ 7.2±1.4 ‰¡‚§√‡¡µ√ (n= 6)

π‘«‡§≈’¬ √Ÿª√à“ß√’‡Õ’¬ß™‘¥¢Õ∫‡´≈≈å  ¢π“¥ 5.1±0.2 ‰¡‚§√‡¡µ√

¡’·°√πŸ≈°≈¡ µ‘¥ ’·¥ßÕ—¥·πàπ„π‰´‚µæ≈“ ¡ ‡¡◊ËÕ»÷°…“

¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“πæ∫·°√πŸ≈

°≈¡¢π“¥ 1±0.2 ‰¡‚§√‡¡µ√ (n= 12) æ∫‰≈‚´‚´¡Õ¬Ÿà

¿“¬„π‰´‚µæ≈“ ¡ (√Ÿª∑’Ë 3)

3. ‡∫‚´øî≈ ‡´≈≈å¡’≈—°…≥–°≈¡ ¢π“¥ 7.3±0.3

‰¡‚§√‡¡µ√ (n= 4) ¡’·°√πŸ≈√Ÿª√à“ß°≈¡¬âÕ¡µ‘¥ ’¡à«ß‡¢â¡Õ—¥

·πàπÕ¬Ÿà‡µÁ¡‡´≈≈å∑”„Àâ¡Õß‡ÀÁππ‘«‡§≈’¬ ‰¡à™—¥‡®π π‘«‡§≈’¬ 

√Ÿª√à“ß°≈¡Õ¬Ÿà∑’Ë√‘¡‡´≈≈å ¢π“¥ 3.8±0.3 ‰¡‚§√‡¡µ√ ‡¡◊ËÕ

»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ æ∫·°√πŸ≈∑÷∫· ß

Õ‘‡≈Á°µ√Õπ¢π“¥ 0.5±0.1 ‰¡‚§√‡¡µ√ (n= 5) µ‘¥ ’°≈¡

°≈◊π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π æ∫‰¡‚µ§Õπ‡¥√’¬¿“¬„π‰´‚µæ≈“ ¡

(√Ÿª∑’Ë 4)

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë‰¡à¡’·°√πŸ≈ ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ

1. ≈‘¡‚ø‰´µå ¡’¢π“¥ 5.5±0.7 ‰¡‚§√‡¡µ√ (n= 13)

π‘«‡§≈’¬ ¢Õß≈‘¡‚ø‰´µå Õ¬Ÿà‡Õ’¬ß‰ª¢â“ßÀπ÷Ëß ¬âÕ¡µ‘¥ ’¡à«ß

‡¢â¡√Ÿª√à“ß°≈¡¢π“¥ 4.2±0.4 ‰¡‚§√‡¡µ√ heterochromatin

µ‘¥ ’‡¢â¡Õ¬Ÿà√Õ∫Ê π‘«‡§≈’¬  ¡’‰´‚µæ≈“ ¡ª√‘¡“≥πâÕ¬¡“°

µ‘¥ ’πÈ”‡ß‘π®“ßÕ¬Ÿà∑’Ë¢Õ∫¢â“ß„¥¢â“ßÀπ÷Ëß Õ—µ√“ à«π√–À«à“ß

π‘«‡§≈’¬ ·≈–‰´‚µæ≈“ ¡ Ÿß ¿“¬„ππ‘«‡§≈’¬ ¡’‚§√¡“µ‘π

Õ¬ŸàÀπ“·πàπ (√Ÿª∑’Ë 5)

2. ‚¡‚π‰´µå¡’ 2 ™π‘¥ ™π‘¥·√°‡´≈≈å¡’¢π“¥ 7.1±0.7

‰¡‚§√‡¡µ√ (n= 5) æ∫‡ªìπ®”π«ππâÕ¬ π‘«‡§≈’¬ ¬âÕ¡µ‘¥ ’

¡à«ß‡ªìπ√Ÿª√’∑’Ë¡’√Õ¬À¬—° π‘«‡§≈’¬ ¡’¢π“¥ 3.8±0.2 ‰¡‚§√‡¡µ√

¿“¬„π¡’ heterochromatin  ’‡¢â¡Õ¬ŸàÀπ“·πàπ√Õ∫¢Õ∫¢Õß

π‘«‡§≈’¬  æ∫π‘«‡§≈’¬ ∑’Ë¡’√Ÿª√à“ß‡ªìπ‡°◊Õ°¡â“∑’Ë§Õ¥‡ªìπÀ≈“¬

æŸ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥¡“°µ‘¥ ’πÈ”‡ß‘π æ∫·«§§‘«‚Õ≈„π

‰´‚µæ≈“ ¡¢Õß‚¡‚π‰´µå  ¡’ azurophilic granules ®”π«ππâÕ¬

(√Ÿª∑’Ë 6) ‚¡‚π‰´µå™π‘¥∑’Ë Õß §◊Õ Õ–´Ÿ‚√øî≈ ‡´≈≈å¡’¢π“¥

9.4±0.9 ‰¡‚§√‡¡µ√ (n= 4) ‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“π æ∫ azurophilic granules ®”π«π

¡“° ¿“¬„π‰´‚µæ≈“ ¡ ·≈–π‘«‡§≈’¬ ¡’¢π“¥ 5.5±0.4

‰¡‚§√‡¡µ√ (√Ÿª∑’Ë 7)

‚§√ß √â“ß¢Õß‡°≈Á¥‡≈◊Õ¥

‡´≈≈å‡°≈Á¥‡≈◊Õ¥¡’¢π“¥ 7.2x4.2±2.4x0.2 ‰¡‚§√‡¡µ√

(n= 17) ¡’√Ÿª√à“ß√’ Õ¬Ÿà√«¡°—π‡ªìπ°≈ÿà¡À√◊ÕÕ¬Ÿà·¬°°—π π‘«‡§≈’¬ 

¡’√Ÿª√à“ß°≈¡Õ¬Ÿà∫√‘‡«≥°≈“ß‡´≈≈å¡’¢π“¥ 4.1±0.2 ‰¡‚§√‡¡µ√

‰´‚µæ≈“ ¡¡’ª√‘¡“≥πâÕ¬µ‘¥ ’πÈ”‡ß‘π®“ß ‡¡◊ËÕ»÷°…“¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“πæ∫«à“ ¿“¬„π

π‘«‡§≈’¬ ¡’ heterochromatin µ‘¥ ’∑÷∫Õ—¥·πàπ ‰´‚µæ≈“ ¡

¡’ª√‘¡“≥πâÕ¬Àÿâ¡Õ¬Ÿà√Õ∫π‘«‡§≈’¬  ‰¡àæ∫ÕÕ√å·°‡π≈„π

‰´‚µæ≈“ ¡ (√Ÿª∑’Ë 8)

«‘®“√≥å

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¢Õß —µ«å‡≈◊ÈÕ¬§≈“π‚¥¬ à«π„À≠à¡’

√Ÿª√à“ß√’ ¡’π‘«‡§≈’¬ Õ¬Ÿà°≈“ß‡´≈≈å ‡¡◊ËÕ¬âÕ¡¥â«¬ ’ WG æ∫«à“

‰´‚µæ≈“ ¡Õ“®µ‘¥ ’ â¡·¥ßÀ√◊Õ ’πÈ”‡ß‘π ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß

¢Õß®√–‡¢â “¬æ—π∏ÿåÕ‡¡√‘°“ (American alligator) ¡’√Ÿª√à“ß√’

π‘«‡§≈’¬ √Ÿª√à“ß√’Õ¬Ÿà°≈“ß‡´≈≈å ‰´‚µæ≈“ ¡µ‘¥ ’ â¡·¥ß

(Mateo et al., 1984) ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‡µà“¡’√Ÿª√à“ß√’

‡™àπ‡¥’¬«°—π·µà≈–‡´≈≈å¡’§«“¡°≈¡°≈◊π„π ’ ¡’¢π“¥„°≈â‡§’¬ß

°—π π‘«‡§≈’¬ √Ÿª√à“ß√’Õ¬Ÿà°≈“ß‡´≈≈å ‰´‚µæ≈“ ¡µ‘¥ ’πÈ”‡ß‘π

·≈–¡’·«§§‘«‚Õ≈Õ¬Ÿà¿“¬„π ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßßŸ®ßÕ“ß¡’

§«“¡°≈¡°≈◊π„π ’ ·µà¡’§«“¡·µ°µà“ß°—π∑—Èß¢π“¥·≈–√Ÿª√à“ß

π‘«‡§≈’¬ √Ÿª√à“ß√’ (Salakij et al., 2002) °“√»÷°…“„π§√—Èßπ’È

æ∫«à“‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¢Õß®√–‡¢âπÈ”®◊¥°Á¡’√Ÿª√à“ß√’‡™àπ‡¥’¬«

°—∫ —µ«å‡≈◊ÈÕ¬§≈“π™π‘¥Õ◊ËπÊ ‰´‚µæ≈“ ¡µ‘¥ ’πÈ”‡ß‘π ‡´≈≈å

‡¡Á¥‡≈◊Õ¥·¥ß‡¡◊ËÕ¬âÕ¡¥â«¬ ’ WG ¡’‰´‚µæ≈“ ¡ ’πÈ”‡ß‘π

‡π◊ËÕß®“°‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ßÕ“¬ÿπâÕ¬ æ∫π‘«‡§≈’¬ ·≈–

·«§§‘«‚Õ≈¿“¬„π‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ∑—Èßπ’È·«§§‘«‚Õ≈‡°‘¥®“°
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√Ÿª∑’Ë 2 ‡Œ∑‚√øî≈¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N) √Ÿª√à“ß√’

¡’·°√πŸ≈ (G) ·≈–‰≈‚´‚´¡ (L) °√–®“¬Õ¬Ÿà∑—Ë«‰ª

¡ÿ¡´â“¬≈à“ß· ¥ß¿“æ‡Œ∑‚√øî≈∑’Ë»÷°…“¥â«¬°≈âÕß

®ÿ≈∑√√»πå· ß «à“ß Bar = 2 ‰¡‚§√‡¡µ√

√Ÿª∑’Ë 1 ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N)

·≈–·«§§‘«‚Õ≈ (V) ‰¡àæ∫ÕÕ√å·°‡π≈ ¡ÿ¡´â“¬∫π

· ¥ß¿“æ‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß Bar = 2 ‰¡‚§√‡¡µ√

√Ÿª∑’Ë 3 Õ‘‚Õ´‘‚πøî≈¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N)

√Ÿª√à“ß√’ ¡’·°√πŸ≈ (G) ·≈–‰≈‚´‚´¡ (L) °√–®“¬

Õ¬Ÿà∑—Ë«‰ª ¡ÿ¡´â“¬≈à“ß· ¥ß¿“æÕ‘‚Õ ‘́‚πøî≈∑’Ë

»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Bar = 2

‰¡‚§√‡¡µ√

√Ÿª∑’Ë 4 ‡∫‚´øî≈¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N) √Ÿª√à“ß

°≈¡ ¡’·°√πŸ≈ (G) ·≈–‰¡‚µ§Õπ‡¥√’¬ (M)

°√–®“¬Õ¬Ÿà∑—Ë«‰ª ¡ÿ¡¢«“≈à“ß· ¥ß¿“æ‡∫‚´øî≈∑’Ë

»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Bar = 2

‰¡‚§√‡¡µ√

°“√‡ ◊ËÕ¡¢ÕßÕÕ√å·°‡π≈ ‡™àπ ‰¡‚µ§Õπ‡¥√’¬∑’Ë‡ ◊ËÕ¡ ≈“¬‰ª

®÷ß‡°‘¥‡ªìπ™àÕß«à“ß (Alleman et al., 1992)

°“√»÷°…“„π§√—Èßπ’Èæ∫‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥µà“ßÊ §◊Õ

‡Œ∑‚√øî≈ Õ‘‚Õ´‘‚πøî≈ ‡∫‚´øî≈ ‚¡‚π‰´µå·≈–≈‘¡‚ø‰´µå

‡Œ∑‚√øî≈‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’Ëæ∫„π —µ«å‡≈◊ÈÕ¬§≈“π

ª≈“  —µ«åªï°·≈– —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∫“ß™π‘¥ ‡™àπ °√–µà“¬

≈—°…≥–‚§√ß √â“ß¢Õß‡Œ∑‚√øî≈„π —µ«å‡≈◊ÈÕ¬§≈“π·µà≈–™π‘¥

¡’§«“¡·µ°µà“ß°—π¡“° ‡Œ∑‚√øî≈¢Õß®√–‡¢â¡’·°√πŸ≈¢π“¥

„À≠à°«à“¢Õß®‘Èß®°·≈–ßŸ (Frye, 1991) ·µà¡’®”π«π·°√πŸ≈

πâÕ¬°«à“ ‡Œ∑‚√øî≈„πßŸ®ßÕ“ß¡’·°√πŸ≈∑—Èß°≈¡·≈–√’ ®“°

°“√»÷°…“§√—Èßπ’Èæ∫«à“‡Œ∑‚√øî≈„π®√–‡¢âπÈ”®◊¥¡’·°√πŸ≈√Ÿª

·∑àß‡ªìπ®”π«π¡“° ‡™àπ‡¥’¬«°—∫‡Œ∑‚√øî≈„π‡µà“¡’·°√πŸ≈

√Ÿª·∑àß‡ªìπ®”π«π¡“°‡ªìπº≈∑”„Àâ¥—ππ‘«‡§≈’¬ ‰ªÕ¬Ÿàª≈“¬

‡´≈≈å π‘«‡§≈’¬ µ‘¥ ’πÈ”‡ß‘πÕàÕπ·≈–¡’À≈“¬æŸ Õ‘‚Õ´‘‚πøî≈

‡ªìπ‡´≈≈å∑’Ë·µ°‰¥âßà“¬„π√–À«à“ß°√–∫«π°“√‡µ√’¬¡µ—«Õ¬à“ß

 ”À√—∫°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ (Steffens,
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√Ÿª∑’Ë 6 ‚¡‚π‰´µå¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N)

·«§§‘«‚Õ≈ (V) azurophilic granules (g) ·≈–

‰¡‚µ§Õπ‡¥√’¬ (M) ¡ÿ¡´â“¬∫π· ¥ß¿“æ‚¡‚π‰´µå

∑’Ë»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Bar = 2

‰¡‚§√‡¡µ√

√Ÿª∑’Ë 5 ≈‘¡‚ø‰´µå¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N) ‡Õ’¬ß

‰ª™‘¥¢Õ∫‡´≈≈å¡’¢π“¥„À≠à æ∫ azurophilic

granules (g) µ“¡¢Õ∫‡´≈≈å ¡ÿ¡´â“¬∫π· ¥ß¿“æ

≈‘¡‚ø‰´µå∑’Ë»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß

Bar = 2 ‰¡‚§√‡¡µ√

√Ÿª∑’Ë 7 Õ–´Ÿ‚√øî≈¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N) ¢π“¥

„À≠à æ∫ azurophilic granules (g) ®”π«π¡“°

°√–®“¬Õ¬Ÿà∑—Ë«‰ª ¡ÿ¡¢«“≈à“ß· ¥ß¿“æÕ– Ÿ́‚√øî≈

∑’Ë»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß  Bar = 2

‰¡‚§√‡¡µ√

√Ÿª∑’Ë 8 ‡°≈Á¥‡≈◊Õ¥¢Õß®√–‡¢âπÈ”®◊¥ æ∫π‘«‡§≈’¬  (N) ‰¡à

æ∫ÕÕ√å·°‡π≈ ¡ÿ¡´â“¬∫π· ¥ß¿“æ‡°≈Á¥‡≈◊Õ¥∑’Ë

»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß Bar = 2

‰¡‚§√‡¡µ√

2000) ·≈–¡’¢π“¥º—π·ª√„π —µ«å·µà≈–™π‘¥ ßŸ¡’Õ‘‚Õ´‘‚πøî≈

¢π“¥„À≠à∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ‡µà“·≈–®√–‡¢â  à«π®‘Èß®°¡’Õ‘‚Õ

´‘‚πøî≈¢π“¥‡≈Á°∑’Ë ÿ¥ (Girons, 1970) ®√–‡¢â∑’Ë¡’ ÿ¢¿“æª°µ‘¡’

Õ‘‚Õ ‘́‚πøî≈√âÕ¬≈– 7-20 ¢Õß®”π«π‡¡Á¥‡≈◊Õ¥¢“«∑—ÈßÀ¡¥

‚¥¬æ∫πâÕ¬ ÿ¥„π™à«ßƒ¥Ÿ√âÕπ·≈– Ÿß ÿ¥„πƒ¥ŸÀπ“« (Campbell,

1996) Õ‘‚Õ´‘‚πøî≈„πßŸ®ßÕ“ß¡’·°√πŸ≈°≈¡ (Salakij et al.,

2002) Õ‘‚Õ´‘‚πøî≈„π‡µà“¡’·°√πŸ≈°≈¡ (Alleman et al., 1992)

‡™àπ‡¥’¬«°—π°—∫Õ‘‚Õ ‘́‚πøî≈„π®√–‡¢âπÈ”®◊¥∑’Ë¡’·°√πŸ≈°≈¡

‡ªìπ®”π«π¡“° ‡µà“¡’‡∫‚´øî≈¡“°°«à“®√–‡¢â  —µ«å‡≈◊ÈÕ¬§≈“π

 à«π„À≠à¡’‡∫‚´øî≈∑’Ë¡’·°√πŸ≈°≈¡µ‘¥ ’¡à«ß‡¢â¡Õ—¥·πàπÕ¬Ÿà

‡µÁ¡‡´≈≈å´÷Ëßæ∫≈—°…≥–‡™àπ‡¥’¬«°—π„π‡∫‚´øî≈¢Õß®√–‡¢â

πÈ”®◊¥

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‰¡à¡’·°√πŸ≈ §◊Õ ‚¡‚π‰´µå

·≈–≈‘¡‚ø‰´µå æ∫‰¥â∑—Èß„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡  —µ«åªï°

·≈– —µ«å‡≈◊ÈÕ¬§≈“π ≈‘¡‚ø‰´µå„π®√–‡¢â¡’®”π«πµË” ÿ¥„πƒ¥Ÿ

Àπ“«·≈–¡’®”π«π¡“°∑’Ë ÿ¥„πƒ¥Ÿ√âÕπ „π —µ«å‡≈◊ÈÕ¬§≈“π∫“ß
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™π‘¥ ≈‘¡‚ø‰´µå¡’®”π«π¡“°∑’Ë ÿ¥∂÷ß 80% ¢Õß®”π«π‡¡Á¥

‡≈◊Õ¥¢“« (Sypek and Borysenko, 1988) Hawkey ·≈– Dennett

(1989) ‰¥â®—¥ Õ– Ÿ́‚√øî≈‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«æ«°∑’Ë‰¡à¡’

·°√πŸ≈ ‡π◊ËÕß®“°¡’≈—°…≥–§≈â“¬‚¡‚π‰´µå ·≈–‡√’¬°‚¡‚π‰´µå

∑’Ë¡’ azurophilic granules Õ¬Ÿà„π‰´‚µæ≈“ ¡«à“ Õ–´Ÿ‚√øî≈

(Campbell, 1996) ‚¡‚π‰´µå¡—°¡’π‘«‡§≈’¬ √Ÿª‰µÀ√◊Õ√’

‰´‚µæ≈“ ¡µ‘¥ ’øÑ“‡∑“ Õ“®æ∫·°√πŸ≈µ‘¥ ’®“ßÊ ªπÕ¬Ÿà¥â«¬

≈‘¡‚ø‰´µå¡’¢π“¥‡≈Á°°«à“‚¡‚π‰´µå π‘«‡§≈’¬ °≈¡À√◊Õ√’

Õ¬Ÿà°≈“ß‡´≈≈åÀ√◊Õ‡Õ’¬ß‰ª¢â“ßÀπ÷Ëß Õ“®æ∫ azurophilic À√◊Õ

basophilic granules ¿“¬„π‡´≈≈å ®“°°“√»÷°…“„π®√–‡¢âπÈ”

®◊¥æ∫«à“ ≈‘¡‚ø‰´µå¡’π‘«‡§≈’¬ √Ÿª√à“ß°≈¡ ‰´‚µæ≈“ ¡¡’

ª√‘¡“≥πâÕ¬ æ∫ azurophilic granules ®”π«ππâÕ¬°√–®“¬Õ¬Ÿà

∑—Ë«‰ª „π¢≥–∑’Ë‡´≈≈å‚¡‚π‰´µå¡’π‘«‡§≈’¬ √Ÿª√à“ß‡ªìπ‡°◊Õ°

¡â“∑’Ë§Õ¥‡ªìπÀ≈“¬æŸ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥¡“°µ‘¥ ’

πÈ”‡ß‘π æ∫·«§§‘«‚Õ≈ ‰≈‚´‚´¡ ·≈–‰¡‚µ§Õπ‡¥√’¬¿“¬„π

‰´‚µæ≈“ ¡  ”À√—∫‚¡‚π‰´µåÕ’°™π‘¥Àπ÷ËßÀ√◊ÕÕ–´Ÿ‚√øî≈

∑’Ëæ∫„π‡≈◊Õ¥®√–‡¢â‡™àπ°—π ¡’π‘«‡§≈’¬ √Ÿª√à“ß‡ªìπ‡°◊Õ°¡â“∑’Ë

§Õ¥‡ªìπÀ≈“¬æŸ ‰´‚µæ≈“ ¡¡’ª√‘¡“≥¡“°µ‘¥ ’πÈ”‡ß‘π

æ∫ azurophilic granules ®”π«π¡“°

‡´≈≈å‡°≈Á¥‡≈◊Õ¥„π —µ«åªï°·≈– —µ«å‡≈◊ÈÕ¬§≈“π®–

‡√’¬°«à“ ∑√Õ¡‚∫‰´µå ‡π◊ËÕß®“°¡’¢π“¥„À≠à°«à“‡´≈≈å

‡°≈Á¥‡≈◊Õ¥„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡·≈–¡’π‘«‡§≈’¬  ∑—Èßπ’È

∑√Õ¡‚∫‰´µåÕ“®¡’√Ÿª√à“ß√’ °√– «¬ À√◊Õ°≈¡ π‘«‡§≈’¬ Õ“®

√’À√◊Õ°≈¡ Õ“®æ∫ basophilic granules „π‰´‚µæ≈“ ¡ ’øÑ“

‡∑“¢π“¥‡≈Á°¥â«¬ (Hawkey and Dennett, 1989) ´÷Ëß„π°“√

»÷°…“§√—Èßπ’Èæ∫«à“∑√Õ¡‚∫‰´µå¡’√Ÿª√à“ß√’ π‘«‡§≈’¬ °≈¡Õ¬Ÿà

°≈“ß‡´≈≈å  ‰¡àæ∫ÕÕ√å·°‡π≈„π‰´‚µæ≈“ ¡ ∑√Õ¡‚∫‰´µå

·≈–≈‘¡‚ø‰´µå ‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫· ß «à“ß¡’

≈—°…≥–§≈â“¬§≈÷ß°—π ¥—ßπ—Èπ„π°“√«‘π‘®©—¬·¬°™π‘¥Õ“®„™â¢âÕ

 —ß‡°µ«à“ ∑√Õ¡‚∫‰´µå®–¡’ª√‘¡“≥‰´‚µæ≈“ ¡¡“°°«à“

≈‘¡‚ø‰´µå ·≈–‰¡àæ∫ÕÕ√å·°‡π≈ ‡´≈≈åÕ¬Ÿà√«¡°—π‡ªìπ°≈ÿà¡

(Mader, 2000) ·µàº≈°“√»÷°…“„π§√—Èßπ’Èæ∫«à“∑√Õ¡‚∫‰´µå¢Õß

®√–‡¢â¡’∑—Èß∑’ËÕ¬Ÿà‡¥’Ë¬«Ê·≈–Õ¬Ÿà‡ªìπ°≈ÿà¡ ‡™àπ‡¥’¬«°—∫∑√Õ¡-

‚∫‰´µå¢ÕßßŸ®ßÕ“ß (Salakij et al., 2002) ∑√Õ¡‚∫‰´µå∑’Ë

√«¡Õ¬Ÿà°—π‡ªìπ°≈ÿà¡‡°‘¥®“°°“√„™â “√°—π‡≈◊Õ¥·¢Áß (EDTA)

·≈–°“√√«¡°≈ÿà¡¢Õß∑√Õ¡‚∫‰´µå®–≈¥≈ß‡¡◊ËÕ„™â‡Œª“√‘π

(heparin) ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß (Lamirande et al., 1999)

 à«π≈‘¡‚ø‰´µå¡—°¡’π‘«‡§≈’¬ ‡Õ’¬ß‰ª¢â“ßÀπ÷Ëß ‰´‚µæ≈“ ¡¡’

ª√‘¡“≥πâÕ¬¡“° °“√»÷°…“„π§√—Èßπ’Èæ∫«à“ ≈‘¡‚ø‰´µå¡’√Ÿª√à“ß

°≈¡°«à“·≈–π‘«‡§≈’¬ „À≠à°«à“µ‘¥ ’®“ß°«à“π‘«‡§≈’¬ ¢Õß

∑√Õ¡‚∫‰´µå ¡’ azurophilic granules ®”π«ππâÕ¬°«à“ ®“°

°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“π

æ∫«à“ π‘«‡§≈’¬ ¢Õß≈‘¡‚ø‰´µå¡’√Õ¬À¬—° heterochromatin

µ‘¥ ’‡¢â¡Õ¬Ÿà√Õ∫π‘«‡§≈’¬  „π¢≥–∑’Ëπ‘«‡§≈’¬ ¢Õß∑√Õ¡‚∫‰´µå

¡’√Ÿª√à“ß°≈¡ heterochromatin µ‘¥ ’‡¢â¡‡µÁ¡π‘«‡§≈’¬  ¥—ßπ—Èπ

Õ“®„™â‚§√ß √â“ß¥—ß°≈à“«¢â“ßµâπ‡ªìπ¢âÕ —ß‡°µ„π°“√®”·π°

≈‘¡‚ø‰´µå·≈–∑√Õ¡‚∫‰´µå‰¥â

     ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·µà≈–™π‘¥¢Õß®√–‡¢âπÈ”®◊¥¡’

≈—°…≥–‚§√ß √â“ß∑’Ë·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡°“√»÷°…“¥â«¬

°≈âÕß®ÿ≈∑√√»πå· ß «à“ßæ∫«à“‡´≈≈å∫“ß‡´≈≈åµ‘¥ ’§≈â“¬§≈÷ß

°—π °“√„™â¢âÕ¡Ÿ≈¢π“¥·≈–≈—°…≥–‚§√ß √â“ß¢Õß‡¡Á¥‡≈◊Õ¥®÷ß

‰¡à‡æ’¬ßæÕ∑’Ë®–π”¡“„™â„π°“√«‘π‘®©—¬·¬°™π‘¥‡¡Á¥‡≈◊Õ¥‰¥â

®”‡ªìπµâÕß„™â‡∑§π‘§°“√¬âÕ¡ ’æ‘‡»…√à«¡°—∫°“√»÷°…“¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫≈”· ßºà“π´÷Ëß¡’°”≈—ß¢¬“¬ Ÿß

®÷ß®– “¡“√∂»÷°…“‚§√ß √â“ß‰¥â™—¥‡®π·πàπÕπ·≈– “¡“√∂

«‘π‘®©—¬·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’≈—°…≥–§≈â“¬§≈÷ß°—π

¥—ß°≈à“«‰¥â

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥– —µ«·æ∑¬-

»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ°“√ π—∫ πÿπ°“√»÷°…“

„π§√—Èßπ’È ¢Õ¢Õ∫§ÿ≥ º».π. æ.¥√.°ƒ… Õ—ß§π“æ√ „π°“√

‡°Á∫µ—«Õ¬à“ß·≈– √».¥√.«’√–æß»å ‚°¬°ÿ≈ „π°“√µ√«®·°â‰¢

µâπ©∫—∫
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