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Abstract

Wimon Pothiwong1* Siripen Vethchagarun2 Kriengyot Sajjarengpong1  and Adisorn Adirekthaworn1

AN ELECTRON MICROSCOPIC STUDY FROM BLOOD CELLS
AND PLATELETS OF SWAMP BUFFALOES (BUBALUS BUBALIS)

Blood cells and platelets from five swamp buffaloes, three males and two females, were studied

by electron microscope.  The blood cells could be categorized into red blood cells, white blood cells

and platelets. The red blood cells  were round and had neither nucleus nor organelles. The white blood

cells were divided into two groups; one with granules and the other without granules. The granulocytes

(neutrophil, eosinophil and basophil) were round or oval and their nuclei were lobulated. The cytoplasm

contained free ribosomes, a few mitochondria and endoplasmic reticulum. Specific granules of

various sizes were distributed in the cytoplasm and the smallest size of specific granules was

found in neutrophils. The size of specific granules in eosiophils and basophils were similar. The

agranulocytes (lymphocytes and monocytes) as well as their nuclei were round or oval. Round

azurophilic granules were observed in their cytoplasm. Endoplasmic reticulum and free ribosomes

were also seen. Several round mitochondria were distributed in the cytoplasm. Nuclei were not seen

in the platelets, while round and oval  granules, mitochondria and endoplasmic reticulum could be

found in its cytoplasm. From this study only eosinophils were different when comparing swamp

buffaloes and cattle. The other cells were not conspicuously in different in size and shape, so they

should be identified by cytochemical techniques.
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∫∑§—¥¬àÕ

«‘¡≈ ‚æ∏‘«ß»å1*  »‘√‘‡æÁ≠ ‡«™™°“√—≥¬å2  ‡°√’¬ß¬»  —®®‡®√‘≠æß…å1  ·≈– Õ¥‘»√ Õ¥‘‡√°∂“«√1

°“√»÷°…“‚§√ß √â“ß¢Õß‡¡Á¥‡≈◊Õ¥ ·≈–‡°≈Á¥‡≈◊Õ¥„π°√–∫◊Õª≈—°¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ

°“√»÷°…“‚§√ß √â“ß¢Õß‡¡Á¥‡≈◊Õ¥ ·≈–‡°≈Á¥‡≈◊Õ¥„π°√–∫◊Õª≈—°®”π«π 5 µ—« (‡æ»ºŸâ 3 µ—« ‡æ»‡¡’¬ 2 µ—«)

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

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß√Ÿª√à“ß°≈¡‰¡àæ∫π‘«‡§≈’¬ À√◊ÕÕÕ√å°“‡π≈„¥Ê ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·∫àßÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡§◊Õ™π‘¥

¡’·°√πŸ≈ ·≈–‰¡à¡’·°√πŸ≈  ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë¡’·°√πŸ≈ (π‘«‚∑√øî≈ Õ’‚Õ´‘‚πøî≈ ·≈–‡∫‚´øî≈) √Ÿª√à“ß°≈¡À√◊Õ√’

π‘«‡§≈’¬ ·∫àßÕÕ°‡ªìπ lobe ¿“¬„π‰´‚µæ≈“ ¡æ∫‰√‚∫‚´¡°√–®“¬∑—Ë«‰ª ¡’‰¡‚µ§Õπ‡¥√’¬®”π«π‡≈Á°πâÕ¬ ·≈–

‡Õπ‚¥æ≈“ ¡‘° ‡√µ‘§‘«≈—¡ µ“¡¢Õ∫‡´≈≈åæ∫·°√πŸ≈®”‡æ“–°≈¡À√◊Õ√’¢π“¥·µ°µà“ß°—π®”π«π¡“°°√–®“¬∑—Ë«‰ª

‚¥¬π‘«‚∑√øî≈¡’·°√πŸ≈®”‡æ“–¢π“¥‡≈Á°∑’Ë ÿ¥  à«πÕ’‚Õ ‘́‚πøî≈·≈–‡∫‚´øî≈¡’·°√πŸ≈®”‡æ“–¢π“¥„°≈â‡§’¬ß°—π

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‰¡à¡’·°√πŸ≈ (≈‘¡‚ø‰´µå ·≈–‚¡‚π‰´µå) ¡’√Ÿª√à“ß°≈¡À√◊Õ√’ π‘«‡§≈’¬ ¡’≈—°…≥–°≈¡ À√◊Õ√’

‰¡à·∫àßÕÕ°‡ªìπ lobe ¿“¬„π‰´‚µæ≈“ ¡æ∫ azurophilic granule ≈—°…≥–°≈¡  ‰√‚∫‚´¡Õ‘ √– ‡Õπ‚¥æ≈“ ¡‘°

‡√µ‘§‘«≈—¡ ·≈–‰¡‚µ§Õπ‡¥√’¬√Ÿª√à“ß°≈¡À√◊Õ√’°√–®“¬∑—Ë«‰ª ‡°≈Á¥‡≈◊Õ¥‰¡à¡’π‘«‡§≈’¬ æ∫·°√πŸ≈≈—°…≥–°≈¡À√◊Õ√’

‰¡‚µ§Õπ‡¥√’¬·≈– ‡Õπ‚¥æ≈“ ¡‘° ‡√µ‘§‘«≈—¡ ¿“¬„π‰´‚µæ≈“ ¡ °“√»÷°…“§√—Èßπ’Èæ∫«à“‡©æ“–Õ’‚Õ´‘‚πøî≈∑’Ë¡’

§«“¡·µ°µà“ß√–À«à“ß°√–∫◊Õª≈—°·≈–‚§  à«π‡´≈≈å‡¡Á¥‡≈◊Õ¥Õ◊ËπÊ ‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß‡¥àπ™—¥∑—Èß¢π“¥

·≈–√Ÿª√à“ß ®÷ßÕ“®µâÕßÕ“»—¬‡∑§π‘§∑“ß cytochemical ¡“™à«¬„π°“√«‘π‘®©—¬‡æ‘Ë¡‡µ‘¡

§” ”§—≠ :  °√–∫◊Õª≈—° ‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡°≈Á¥‡≈◊Õ¥ °≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

∫∑π”

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

‡°≈Á¥‡≈◊Õ¥‰¥â¡’°“√»÷°…“°—πÕ¬à“ß°«â“ß¢«“ß∑—Èß„π¡πÿ…¬å

(Tanaka and Goodman, 1972) ·≈–„π —µ«åÀ≈“¬™π‘¥

(Jain, 1993; Steffens, 2000) º≈∑’Ë‰¥â®“°°“√»÷°…“¡’

§«“¡·µ°µà“ß°—πÕÕ°‰ª∑—Èß„π¥â“π√Ÿª√à“ß≈—°…≥– ¢π“¥

·≈–®”π«π¢ÕßÕÕ√å°“‡π≈„π‡´≈≈å‡¡Á¥‡≈◊Õ¥·µà≈–™π‘¥

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡¡’≈—°…≥–

‡À¡◊Õπ°—π §◊Õ ¿“¬„π‡´≈≈å‰¡àæ∫π‘«‡§≈’¬  ·≈–

ÕÕ√å°“‡π≈ (Jain, 1993) „π¢≥–∑’Ë‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

 “¡“√∂®”·π°ÕÕ°‰¥â‡ªìπ™π‘¥∑’Ë¡’·°√πŸ≈ (granulocyte)

·≈–™π‘¥‰¡à¡’·°√πŸ≈ (agranulocyte) Sonoda and

Kobayashi (1966) ‰¥â»÷°…“≈—°…≥–¢Õßπ‘«‚∑√øî≈„π

¡â“æ∫«à“·°√πŸ≈∑—Èß 2 ™π‘¥ azurophilic granule ·≈–

·°√πŸ≈®”‡æ“– ÷́Ëß·°√πŸ≈‡À≈à“π’È¡’√Ÿª√à“ß°≈¡‰ª®π∂÷ß

‡ªìπ·∑àß¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß —µ«å (Steffens, 2000)

πÕ°®“°π’È„π —µ«å‡§’È¬«‡Õ◊ÈÕß “¡“√∂®”·π°·°√πŸ≈

®”‡æ“–„ππ‘«‚∑√øî≈ÕÕ°‰¥â‡ªìπ 3 ™π‘¥‚¥¬Õ“»—¬
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‡∑§π‘§°“√¬âÕ¡ ’∑“ß cytochemical √à«¡¥â«¬ (Baggiolini

et al., 1985)

πÕ°®“°π‘«‚∑√øî≈·≈â«‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥¡’·°√πŸ≈Õ◊ËπÊ ∑’Ë¡’°“√»÷°…“‰¥â·°à Õ’‚Õ ‘́‚πøî≈

·≈–‡∫‚´øî≈ Õ’‚Õ ‘́‚πøî≈¡’¢π“¥„À≠à°«à“‡∫‚´øî≈

·≈–π‘«‚∑√øî≈ √«¡∂÷ßæ∫≈—°…≥–¢Õß crystalloid „π

·°√πŸ≈®”‡æ“– ÷́Ëßæ∫≈—°…≥–π’È‰¥â„π¡πÿ…¬å (Tanaka

and Goodman, 1972) ·≈– —µ«å∫“ß™π‘¥ ‡™àπ ·¡«  ÿπ—¢

ÀπŸµ–‡¿“ (Jain, 1993) ·≈–·æ– (Anosa, 1993)

„π¢≥–∑’Ë·°√πŸ≈„π‡∫‚´øî≈¢ÕßÀπŸ‡¡ä“ å¡’√Ÿª√à“ß

·≈–¢π“¥„°≈â‡§’¬ß°—π¢π“¥„À≠à¡’≈—°…≥–∑÷∫ (electron-

dense) πÕ°®“°π’È¿“¬„π‰´‚µæ≈“ ¡¢Õß‡∫‚´øî≈¬—ß

æ∫ vacuole Õ’°‡ªìπ®”π«π¡“° (Dvorak et al., 1982)

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

≈‘¡‚ø‰´µå ·≈–‚¡‚π‰´µå π‘«‡§≈’¬ ¢Õß≈‘¡‚ø‰´µå„π

‚§¡’√Ÿª√à“ß°≈¡¡’‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬  5 ™—Èπ „π‰´‚µ-

æ≈“ ¡¡’‰√‚∫‚´¡Õ‘ √–‡ªìπ®”π«π¡“°¡’‰¡‚µ§Õπ-

‡¥√’¬¢π“¥„À≠à (Hammer and Weber, 1974) „π¢≥–∑’Ë

Pongjunyakul et al. (1984) ‰¥â¡’√“¬ß“π∂÷ß≈—°…≥–¢Õß

‚¡‚π‰´µå ·≈–≈‘¡‚ø‰´µå„π°√–∫◊Õª≈—° ·µà¢âÕ¡Ÿ≈∑’Ë

‰¥â®“°°“√»÷°…“„π°√–∫◊Õª≈—°¬—ß‰¡à¡’§«“¡ ¡∫Ÿ√≥å

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

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

¢—Èπæ◊Èπ∞“π¢Õß≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§»“ µ√å„π°“√

«‘ ‡§√“–Àå ‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢Õß°√–∫◊Õ„π°√≥’∑’Ë ‡°‘¥

§«“¡º‘¥ª°µ‘¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥ À√◊Õ„π°√≥’∑’ËµâÕß°“√

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

«— ¥ÿ·≈–«‘∏’°“√

°“√‡°Á∫µ—«Õ¬à“ß

∑”°“√‡®“–‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥ external jugular

vein ¥â«¬«‘∏’°“√ª√“»®“°‡™◊ÈÕ®”π«π 10 ¡‘≈≈‘≈‘µ√ ®“°

°√–∫◊Õª≈—°∑’ËÕ¬Ÿà„π«—¬‡®√‘≠æ—π∏ÿå ·≈–¡’ ÿ¢¿“æ·¢Áß·√ß

®”π«π 5 µ—« (‡æ»ºŸâ 3 µ—« ‡æ»‡¡’¬ 2 µ—«) ≥ »Ÿπ¬åΩñ°

π‘ ‘µ§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“œ ®—ßÀ«—¥π§√ª∞¡

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

‡°≈Á¥‡≈◊Õ¥

π”‡≈◊Õ¥ 2 ¡‘≈≈‘≈‘µ√º ¡°—∫ 4% paraformal-

dehyde, pH 7.2 „πÕ—µ√“ à«π 1:5 ‡æ◊ËÕ√—°…“ ¿“æ∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕßπ“π 2 ™—Ë«‚¡ß °àÕππ”‰ªªíòπ¥â«¬§«“¡‡√Á«

2000 √Õ∫µàÕπ“∑’  π“π 20 π“∑’ ≈â“ß¥â«¬ phosphate

buffer π” à«π¢Õß‡¡Á¥‡≈◊Õ¥¡“§ß ¿“æ´È” (post fix)

¥â«¬ 1% osmium tetroxide (OsO
4
) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

π“π 1 ™—Ë«‚¡ß ®“°π—Èπ‡µ√’¬¡µ—«Õ¬à“ßµ“¡«‘∏’¡“µ√∞“π

(‡«§‘π, 1981) »÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

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

TEM) ∑’Ë§«“¡µà“ß»—°¬å‰øøÑ“ 80 °‘‚≈‚«≈∑å »÷°…“

≈—°…≥–√Ÿª√à“ß·≈–√“¬≈–‡Õ’¬¥‚§√ß √â“ß¿“¬„π‡´≈≈å

‡¡Á¥‡≈◊Õ¥·¥ß ·≈–‡°≈Á¥‡≈◊Õ¥¥â«¬ TEM (JEM-200CX,

JEOL, Japan) ∑’Ë°”≈—ß¢¬“¬ 5,000-20,000 ‡∑à“

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

π”‡≈◊Õ¥®”π«π 7 ¡‘≈≈‘≈‘µ√„ à„πÀ≈Õ¥∑¥≈Õß

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

π”‰ªªíòπ∑’Ë§«“¡‡√Á« 2000 √Õ∫µàÕπ“∑’π“π 20 π“∑’

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

‡≈◊Õ¥¢“«Õ¬Ÿà¿“¬„π ¥Ÿ¥ ’́√—Ë¡∑‘Èß·≈â«À¬¥ 4% paraformal-

dehyde, pH 7.2 µ—Èß∑‘Èß‰«âπ“π 2 ™—Ë«‚¡ß ®“°π—Èππ”

buffy coat ¡“µ—¥‡ªìπ™‘Èπ‡≈Á°Ê ¢π“¥ 0.5x0.5 ¡‘≈≈‘‡¡µ√

·≈â«§ß ¿“æµàÕ¥â«¬ 4% paraformaldehyde, pH 7.2

π“π 2 ™—Ë«‚¡ß ≈â“ß¥â«¬ phosphate buffer ·≈â«§ß ¿“æ

´È”„π 1% OsO
4
 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 1 ™—Ë«‚¡ß ®“°π—Èπ

‡µ√’¬¡µ—«Õ¬à“ßµ“¡«‘∏’¡“µ√∞“π (‡«§‘π, 1981) »÷°…“

≈—°…≥–√Ÿª√à“ß ·≈–√“¬≈–‡Õ’¬¥‚§√ß √â“ß¿“¬„π¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¥â«¬ TEM ∑’Ë§«“¡µà“ß»—°¬å‰øøÑ“

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

‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¡’√Ÿª√à“ß°≈¡ ∫√‘‡«≥°≈“ß

‡´≈≈å‡«â“‡¢â“¥â“π„π ‰¡à¡’π‘«‡§≈’¬  ºπ—ß‡´≈≈å (plasma

membrane) ‡√’¬∫‡π◊ÈÕ‡´≈≈å‡ÀÁπ‡ªìπ‡π◊ÈÕ‡¥’¬«°—πµ≈Õ¥

∑—Èß‡´≈≈å¡’‡ âπºà“»Ÿπ¬å°≈“ß 6.39±0.49 ‰¡‚§√‡¡µ√

(n=41) ¿“¬„π‰´‚µæ≈“ ¡‰¡àæ∫ÕÕ√å°“‡π≈ (organelle)

¥—ß√Ÿª∑’Ë 1

‚§√ß √â“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

1. ™π‘¥¡’·°√πŸ≈ (granulocyte)

1.1 π‘«‚∑√øî≈ (neutrophil) (√Ÿª∑’Ë 2)

‡´≈≈å¡’≈—°…≥–°≈¡¡’ ‡ âπºà“»Ÿπ¬å°≈“ß

11.40±1.2 ‰¡‚§√‡¡µ√ (n=12) ºπ—ß‡´≈≈å¡’≈—°…≥–

‰¡à ‡√’¬∫‚¥¬æ∫ à«π¢Õß‰´‚µæ≈“ ¡¬◊ËπÕÕ°¡“

(pseudopodia) π‘«‡§≈’¬ ·∫àßÕÕ°‡ªìπ lobe æ∫‰¥â

ª√–¡“≥ 4-6 lobe π‘«‡§≈’¬ ¡’‡ âπºà“»Ÿπ¬å°≈“ß

3.10±1.3 ‰¡‚§√‡¡µ√ ¿“¬„ππ‘«‡§≈’¬ æ∫‚§√¡“µ‘π

Àπ“ ·πàπ‰¡à‡∑à“°—π¡’≈—°…≥–∑÷∫·≈–®“ß (electron-

lucent) ·¬°®“°°—π‰¥â™—¥‡®π ¿“¬„π‰´‚µæ≈“ ¡æ∫

·°√πŸ≈®”‡æ“–≈—°…≥–°≈¡À√◊Õ√’®”π«π¡“°°√–®“¬

Õ¬Ÿà∑—Ë«‰ª≈—°…≥–‡ªìπ membrane bound ¡’¢π“¥‡ âπ

ºà“»Ÿπ¬å°≈“ß 0.41±0.1 ‰¡‚§√‡¡µ√ ≈—°…≥–∑÷∫‡ªìπ

‡π◊ÈÕ‡¥’¬«°—π πÕ°®“°π’È¬—ßæ∫‰√‚∫‚´¡Õ‘ √–≈—°…≥–

‡ªìπ®ÿ¥Ê °√–®“¬Õ¬Ÿà∑—Ë«‰ª√«¡‰ª∂÷ßæ∫ rough

endoplasmic reticulum (rER) ∫â“ßÕ¬Ÿà∫√‘‡«≥√Õ∫‡´≈≈å

1.2 Õ’‚Õ´‘‚πøî≈ (eosinophil) (√Ÿª∑’Ë 3)

‡´≈≈å¡’≈—°…≥–√Ÿª√à“ß§àÕπ¢â“ß°≈¡¡’¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß 15.00±0.6 ‰¡‚§√‡¡µ√ (n=8) ¢Õ∫

¢Õß‡´≈≈å¡’≈—°…≥–‰¡à ‡√’ ¬∫‡π◊ËÕß®“°¡’ à«π¢Õß

‰´‚µæ≈“ ¡¬◊ËπÕÕ°¡“ π‘«‡§≈’¬ ¡’≈—°…≥–‡ªìπ lobe

‚¥¬∑—Ë«‰ª¡’ 2 lobe Õ¬Ÿà°≈“ß‡´≈≈å¡’¢π“¥‡ âπºà“»Ÿπ¬å

°≈“ß 5.59±1.5 ‰¡‚§√‡¡µ√ ¿“¬„ππ‘«‡§≈’¬ æ∫

‚§√¡“µ‘πÀπ“·πàπ‰¡à‡∑à“°—π∑”„Àâ‡ÀÁπ‡ªìπ≈—°…≥–

∑÷∫ ≈—∫°—∫®“ß ¿“¬„π‰´‚µæ≈“ ¡æ∫·°√πŸ≈®”‡æ“–

·≈–¡’ crystalloid Õ¬Ÿà¿“¬„π°√–®“¬∑—Ë«‰ª¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 0.90±0.2 ‰¡‚§√‡¡µ√ æ∫‰¡‚µ§Õπ‡¥√’¬

¡’≈—°…≥–√’¡’‡ âπºà“»Ÿπ¬å°≈“ß 1.07±0.2 ‰¡‚§√‡¡µ√

°√–®“¬∑—Ë«‰ª¡’®”π«π„°≈â‡§’¬ß°—∫·°√πŸ≈®”‡æ“–

1.3 ‡∫‚´øî≈ (basophil) (√Ÿª∑’Ë 4)

‡´≈≈å‡¡Á¥‡≈◊Õ¥™π‘¥π’Èæ∫‰¥âπâÕ¬∑’Ë ÿ¥„π

®”π«π‡¡Á¥‡≈◊Õ¥¢“«∑—ÈßÀ¡¥ ¡’√Ÿª√à“ß§àÕπ¢â“ß°≈¡¡’

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 14.67±1.3 ‰¡‚§√‡¡µ√ (n=5)

ºπ—ß‡´≈≈å¡’≈—°…≥–‰¡à‡√’¬∫‡™àπ‡¥’¬«°—∫ Õ’‚Õ´‘‚πøî≈

π‘«‡§≈’¬ ¡’√Ÿª√à“ß‰¡à·πàπÕπ·∫àßÕÕ°‡ªìπ lobe ‚¥¬

∑—Ë«‰ª¡’ 2 lobe ¿“¬„ππ‘«‡§≈’¬ ¡’≈—°…≥–∑÷∫·≈–®“ß

 ≈—∫°—π‰ª¢÷Èπ°—∫ª√‘¡“≥‚§√¡“µ‘π π‘«‡§≈’¬ ¡’¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß 9.46±1.1 ‰¡‚§√‡¡µ√ ¿“¬„π

‰´‚µæ≈“ ¡æ∫‰¡‚µ§Õπ‡¥√’¬ ·≈–·°√πŸ≈®”‡æ“–¡’

®”π«π‰¡à¡“°π—°≈—°…≥–°≈¡∫√‘‡«≥¢Õ∫¢Õß‡´≈≈å

·°√πŸ≈¡’≈—°…≥–∑÷∫‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¡’¢π“¥‡ âπ

ºà“»Ÿπ¬å°≈“ß 0.75±0.2 ‰¡‚§√‡¡µ√  à«π‰¡‚µ§Õπ‡¥√’¬

¡’≈—°…≥–®“ß¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.78±0.2

‰¡‚§√‡¡µ√ πÕ°®“°π’È¿“¬„π‡´≈≈å¬—ßæ∫ smooth

endoplasmic reticulum (sER ) ª√‘¡“≥¡“°°√–®“¬Õ¬Ÿà

∑—Ë«‰ª

2. ™π‘¥‰¡à¡’·°√πŸ≈ (agranulocyte)

2.1 ≈‘¡‚ø‰´µå (lymphocyte) (√Ÿª∑’Ë 5 )

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥π’È¡’≈—°…≥–°≈¡À√◊Õ

√’  ºπ—ß‡´≈≈å‰¡à‡√’¬∫¡’ à«π¬◊Ëπ¢Õß‰´‚µæ≈“ ¡ÕÕ°¡“

∑“ß¥â“ππÕ° ‡´≈≈å¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 12.20±1.3

‰¡‚§√‡¡µ√ (n=15) π‘«‡§≈’¬ Õ¬Ÿà°≈“ß‡´≈≈å √Ÿª√à“ß°≈¡

À√◊Õ√’¡’√Õ¬À¬—°‡≈Á°πâÕ¬¢π“¥„À≠à¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 7.55±1.1 ‰¡‚§√‡¡µ√ ¿“¬„π‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬ 

(nuclear membrane) æ∫π‘«‡§≈’¬ ¡’≈—°…≥–∑÷∫ ·≈–

®“ß ≈—∫°—π¢÷Èπ°—∫§«“¡Àπ“·πàπ¢Õß‚§√¡“µ‘π

‰´‚µæ≈“ ¡¡’ª√‘¡“≥πâÕ¬¿“¬„π¡’‰¡‚µ§Õπ‡¥√’¬

√Ÿª√à“ß°≈¡À√◊Õ√’¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.88±0.2
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‰¡‚§√‡¡µ√ æ∫‰√‚∫‚´¡Õ‘ √–°√–®“¬∑—Ë«‰ª æ∫ rER

¡“°°«à“ sER πÕ°®“°π’È¬—ßæ∫ azurophilic granule

®”π«π‡≈Á°πâÕ¬¡’≈—°…≥–°≈¡À√◊Õ√’¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 0.40±0.3 ‰¡‚§√‡¡µ√ ‚§√ß √â“ß¿“¬„π

·°√πŸ≈¡’≈—°…≥–‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (homogeneous)

2.2 ‚¡‚π‰´µå (monocyte) (√Ÿª∑’Ë 6 )

‡´≈≈å™π‘¥π’È√Ÿª√à“ß°≈¡ À√◊Õ√’ ºπ—ß‡´≈≈å‰¡à

‡√’¬∫¡’ à«π¢Õß‰´‚µæ≈“ ¡¬◊ËπÕÕ°¡“ ‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥π’È¡’¢π“¥„À≠à∑’Ë ÿ¥¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

14.20±3.4 ‰¡‚§√‡¡µ√ (n=10) π‘«‡§≈’¬ Õ¬Ÿàµ‘¥¢Õ∫

‡´≈≈å à«π„À≠à¡’√Ÿª√à“ß§≈â“¬‡°◊Õ°¡â“À√◊Õ‡ªìπ lobe

¡’‡ âπºà“»Ÿπ¬å°≈“ß 10.15±2.5 ‰¡‚§√‡¡µ√ §«“¡Àπ“

·πàπ¢Õß‚§√¡“µ‘π‰¡à ¡Ë”‡ ¡Õ∑”„Àâ‡ÀÁπ‡ªìπ à«π∑’Ë

¡’≈—°…≥–∑÷∫·≈– à«π∑’Ë¡’≈—°…≥–®“ß¿“¬„µâ‡¬◊ËÕÀÿâ¡

π‘«‡§≈’¬  ¿“¬„π‰´‚µæ≈“ ¡æ∫‰¡‚µ§Õπ‡¥√’¬Õ¬Ÿà

°√–®—¥°√–®“¬∑—Ë«‰ª¡’√Ÿª√à“ß°≈¡À√◊Õ√’¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 0.44±0.1 ‰¡‚§√‡¡µ√ æ∫ sER ¡“°°«à“

rER ¡’‰√‚∫‰´¡Õ‘ √–°√–®“¬Õ¬Ÿà∑—Ë«‰ª·≈–¡’·°√πŸ≈

®”π«π‡≈Á°πâÕ¬ √Ÿª√à“ß§àÕπ¢â“ß°≈¡¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 0.26±0.1 ‰¡‚§√‡¡µ√ ‚§√ß √â“ß¿“¬„π

·°√πŸ≈¡’≈—°…≥–‡ªìπ‡π◊ÈÕ‡¥’¬«°—π

‚§√ß √â“ß¢Õß‡°≈Á¥‡≈◊Õ¥ (√Ÿª∑’Ë 7)

‡°≈Á¥‡≈◊Õ¥¡’≈—°…≥–§àÕπ¢â“ß√’¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 2.50±1.0 ‰¡‚§√‡¡µ√ (n=17) ‰¡à¡’π‘«‡§≈’¬ 

‚§√ß √â“ß∑’Ë ‡ÀÁπ‡¥àπ™—¥¿“¬„π‰´‚µæ≈“ ¡ §◊Õ

·°√πŸ≈¡’≈—°…≥–°≈¡À√◊Õ√’¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

0.32±0.1 ‰¡‚§√‡¡µ√ ‰¡‚µ§Õπ‡¥√’¬√Ÿª√à“ß°≈¡À√◊Õ

√’¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.25±0.1 ‰¡‚§√‡¡µ√ ¡’

®”π«π‰¡à¡“°π—° πÕ°®“°π’È¬—ßæ∫ ER ‰¥â∫â“ß

√Ÿª∑’Ë 1  ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß°√–∫◊Õª≈—° ‰¡àæ∫π‘«‡§≈’¬  ·≈–ÕÕ√å°“‡π≈ ¡ÿ¡´â“¬∫π· ¥ß¿“æ‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë àÕß

¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß (X100)
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√Ÿª∑’Ë 2  π‘«‚∑√øî≈¢Õß°√–∫◊Õª≈—° æ∫π‘«‡§≈’¬  (N) ·∫àß‡ªìπÀ≈“¬ lobe ¡’·°√πŸ≈®”‡æ“– (Sg) ·≈–‰√‚∫‚´¡
(R) °√–®“¬Õ¬Ÿà∑—Ë«‰ª æ∫ rER Õ¬Ÿà∫√‘‡«≥¢Õ∫‡´≈≈å ¡ÿ¡´â“¬∫π· ¥ß¿“æπ‘«‚∑√øî≈∑’Ë àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå
· ß «à“ß (X100)

√Ÿª∑’Ë 3 Õ’‚Õ ‘́‚πøî≈¢Õß°√–∫◊Õª≈—° ¿“¬„πæ∫π‘«‡§≈’¬  (N) 1 lobe æ∫ crystalloid (C) ·°√πŸ≈®”‡æ“– (Sg)´÷Ëß
¡’¢π“¥„À≠à°√–®“¬∑—Ë«‰ª ‰¡‚µ§Õπ‡¥√’¬ (M) ¡ÿ¡´â“¬∫π· ¥ß¿“æÕ’‚Õ´‘‚πøî≈∑’Ë àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå
· ß «à“ß (X100)
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√Ÿª∑’Ë 4  ‡∫‚´øî≈¢Õß°√–∫◊Õª≈—° π‘«‡§≈’¬  (N) ·∫àßÕÕ°‡ªìπ lobe æ∫·°√πŸ≈®”‡æ“– (Sg) ¢π“¥„À≠à¡’≈—°…≥–
∑÷∫ ‰¡‚µ§Õπ‡¥√’¬ (M) æ∫µ“¡¢Õ∫‡´≈≈å sER ®”π«π¡“°°√–®“¬∑—Ë«‰ª ¡ÿ¡´â“¬∫π· ¥ß¿“æ‡∫‚´øî≈ ∑’Ë àÕß
¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß (X100)

√Ÿª∑’Ë 5   ≈‘¡‚ø‰´µå¢Õß°√–∫◊Õª≈—° π‘«‡§≈’¬  (N) °≈“ß‡´≈≈å¡’¢π“¥„À≠à ¡’‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬  (NM) ™—¥‡®π æ∫
azurophilic granule (g) ·≈–‰¡‚µ§Õπ‡¥√’¬ (M) µ“¡¢Õ∫‡´≈≈å ¡ÿ¡´â“¬∫π· ¥ß¿“æ≈‘¡‚ø‰´µå ∑’Ë àÕß¥â«¬°≈âÕß
®ÿ≈∑√√»πå· ß «à“ß (X100)
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√Ÿª∑’Ë 6  ‚¡‚π‰´µå¢Õß°√–∫◊Õª≈—° π‘«‡§≈’¬  (N) √Ÿª‡°◊Õ°¡â“ æ∫‰¡‚µ§Õπ‡¥√’¬ (M) ·≈–·°√πŸ≈ (g) ∑—Ë«‰ª
æ∫ rER ·≈– sER µ“¡¢Õ∫‡´≈≈å ¡ÿ¡ ấ“¬∫π· ¥ß¿“æ‚¡‚π‰´µå∑’Ë àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß (X100)

√Ÿª∑’Ë 7  ‡°≈Á¥‡≈◊Õ¥¢Õß°√–∫◊Õª≈—° ‰¡àæ∫π‘«‡§≈’¬  g = ·°√πŸ≈, M= ‰¡‚µ§Õπ‡¥√’¬, ER = ‡Õπ‚¥æ≈“ ¡‘°
‡√µ‘§‘«≈—¡ ¡ÿ¡ ấ“¬∫π· ¥ß¿“æ‡°≈Á¥‡≈◊Õ¥∑’Ë àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß (X100)
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«‘®“√≥å

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë‚µ‡µÁ¡∑’Ë„π°√–∫◊Õª≈—°

‰¡àæ∫π‘«‡§≈’¬  µ√ß°≈“ß‡´≈≈å‡«â“‡¢â“¥â“π„π‰¡àæ∫

ÕÕ√å°“‡π≈„¥ „π‰´‚µæ≈“ ¡´÷Ëß‡ªìπ≈—°…≥–∑’Ë‰¡à·µ°

µà“ß‰ª®“° —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∑—Ë«‰ª (Jain, 1993)

πÕ°®“°π’È „π‡°≈Á¥‡≈◊Õ¥¢Õß°√–∫◊Õª≈—°°Á‰¡àæ∫

π‘«‡§≈’¬ ‡™àπ‡¥’¬«°—∫‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ·µà “¡“√∂

æ∫ÕÕ√å°“‡π≈‰¥â¿“¬„π‡´≈≈å‡°≈Á¥‡≈◊Õ¥‡™àπ‡¥’¬«°—∫

„π¡πÿ…¬å (Tanaka and Goodman, 1972) ·≈–„π

 —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∑—Ë«‰ª (Jain, 1993)

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥∑’Ë¡’·°√πŸ≈∑—Èß “¡™π‘¥

π—Èπæ∫«à“¡’·°√πŸ≈®”‡æ“–∑’Ë·µ°µà“ß°—π∑—Èß¢π“¥ ·≈–

√Ÿª√à“ß π‘«‚∑√øî≈¢Õß°√–∫◊Õª≈—°¡’·°√πŸ≈®”‡æ“–

√Ÿª√à“ß°≈¡À√◊Õ√’§≈â“¬§≈÷ß°—∫„π —µ«å™π‘¥Õ◊Ëπ·µà¡’

¢π“¥∑’Ë·µ°µà“ß°—π‰ª (Baggiolini et al.,1985; Steffens,

2000) πÕ°®“°π’È·°√πŸ≈®”‡æ“–„πÕ’‚Õ ‘́‚πøî≈¢Õß

°√–∫◊Õª≈—°¬—ß “¡“√∂æ∫ crystalloid Õ¬Ÿà¿“¬„π´÷Ëß

≈—°…≥–π’È§≈â“¬°—∫„π —µ«å‡§’È¬«‡Õ◊ÈÕß¢π“¥‡≈Á° ‡™àπ

·æ– (Anosa, 1993) √«¡∂÷ß¡πÿ…¬å·≈– —µ«å™π‘¥Õ◊ËπÊ

‡™àπ  ÿπ—¢ ·¡«  ÿ°√ ·≈–ÀπŸµ–‡¿“ (Jain, 1993) „π

¢≥–∑’Ë‰¡àæ∫ crystalloid „π‚§ (Jain, 1993) ·≈–¡â“

(«‘¡≈ ·≈–»‘√‘‡æÁ≠, 1987) ·°√πŸ≈®”‡æ“–„π‡∫‚´øî≈æ∫

«à“¡’®”π«ππâÕ¬°«à“·≈–¡’≈—°…≥–∑÷∫°«à“‡¡◊ËÕ‡∑’¬∫°—∫

π‘«‚∑√øî≈ ·≈–Õ’‚Õ´‘‚πøî≈ „π¢≥–∑’Ë·°√πŸ≈®”‡æ“–

„πÕ’‚Õ ‘́‚πøî≈¡’¢π“¥„À≠à°«à“‡¡◊ËÕ  ‡∑’¬∫°—∫π‘«‚∑√øî≈

·µà¡’¢π“¥„°≈â‡§’¬ß°—∫‡∫‚´øî≈ º≈∑’Ë‰¥âπ’Èµà“ß‰ª®“°

°“√»÷°…“„πÀπŸ‡¡ä“ å∑’Ëæ∫·°√πŸ≈®”‡æ“–„π‡∫‚´øî≈

¡’¢π“¥„À≠à∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’·°

√πŸ≈∑—ÈßÀ¡¥ (Dvorak et al., 1982) Õ¬à“ß‰√°Áµ“¡„π

∫“ß§√—ÈßÕ“®‰¡àæ∫·°√πŸ≈®”‡æ“–„π‡∫‚´øî≈∑—Èßπ’ÈÕ“®

‡π◊ËÕß¡“®“°§«“¡º‘¥æ≈“¥®“°°“√„™â “√§ß ¿“æ∑’Ë‰¡à

‡À¡“– ¡„π°“√‡µ√’¬¡µ—«Õ¬à“ß‡≈◊Õ¥ ‡™àπ glutaraldehyde

´÷Ëß “√π’È®–‰ª≈–≈“¬·°√πŸ≈®”‡æ“–¿“¬„π‰´‚µæ≈“ ¡

¢Õß‡∫‚´øî≈∑”„Àâæ∫‚§√ß √â“ß∑’Ë¡’≈—°…≥–§≈â“¬ vacuole

¿“¬„π‰¥â  (Dvorak, 2000)

≈‘¡‚ø‰´µå∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È¡’≈—°…≥–

°≈¡À√◊Õ√’ π‘«‡§≈’¬ ¡’¢π“¥‡°◊Õ∫‡µÁ¡‡´≈≈å ¿“¬„π

≈‘¡‚ø‰´µåæ∫ÕÕ√å°“‡π≈À≈“¬™π‘¥‚¥¬‡©æ“– rER ∑’Ë

æ∫‰¥â¡“°°«à“ sER ´÷Ëßµ√ß¢â“¡°—∫„π‚¡‚π‰´µå∑’Ëæ∫

™π‘¥ sER ‰¥â¡“°°«à“´÷Ëß Õ¥§≈âÕß°—∫ Pongjunyakul

et al. (1984)

‚¡‚π‰´µå„π°√–∫◊Õª≈—°‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥„π‡¡Á¥‡≈◊Õ¥¢“«∑—ÈßÀ¡¥‡À¡◊Õπ

„π¡πÿ…¬å (Tanaka and Goodman, 1972) ·≈– —µ«å

‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡™π‘¥Õ◊Ëπ (Jain, 1993) ºπ—ß‡´≈≈å¥â“π

πÕ°‰¡à‡√’¬∫¡’ à«π¢Õß‰´‚µæ≈“ ¡¬◊ËπÕÕ°¡“§≈â“¬

°—∫ pseudopodia ‡æ◊ËÕ„™â„π°“√¬÷¥‡°“– (adhesion) °—∫

ºπ—ßÀ≈Õ¥‡≈◊Õ¥ ‚¥¬≈—°…≥–‡™àππ’Èæ∫‰¥â‡À¡◊Õπ°—∫„π

π‘«‚∑√øî≈ ‡∫‚´øî≈ ·≈–≈‘¡‚ø‰´µå (Tanaka and

Goodman, 1972; «‘¡≈ ·≈–»‘√‘‡æÁ≠, 1986; 1987;

Anosa, 1993; Steffens, 2000) æ∫π‘«‡§≈’¬ Õ¬Ÿà¢Õ∫

‡´≈≈å ¡’ÕÕ√å°“‡π≈¿“¬„π√«¡∂÷ß·«§‘«‚Õ¿“¬„π‰´‚µ-

æ≈“ ¡¢Õß‚¡‚π‰´µǻ ÷Ëß‡ªìπ≈—°…≥–ª°µ‘  (Hammer and

Weber, 1974; Anosa, 1993; Steffens, 2000)

 √ÿª

®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“≈—°…≥–‚¥¬∑—Ë«‰ª

¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡°≈Á¥‡≈◊Õ¥¢Õß°√–∫◊Õª≈—°

¡’§«“¡§≈â“¬§≈÷ß°—∫„π‚§√«¡‰ª∂÷ß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬

πÈ”π¡∑—Ë«‰ª  à«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥¡’·°√πŸ≈®–¡’

≈—°…≥–„°≈â‡§’¬ß°—∫„π —µ«å‡§’È¬«‡Õ◊ÈÕß ·µà¡’≈—°…≥–

æ‘‡»…Õ¬à“ßÀπ÷Ëß§◊Õ¿“¬„π·°√πŸ≈æ‘‡»…¢ÕßÕ’‚Õ´‘‚πøî≈

®–æ∫≈—°…≥–¢Õß crystalloid ´÷Ëß‰¡àæ∫‚§√ß √â“ßπ’È„π

‚§ ·µà “¡“√∂æ∫„π‰¥â·æ–´÷Ëß‡ªìπ —µ«å‡§’È¬ß‡Õ◊ÈÕß¢π“¥

‡≈Á° ‡√“ “¡“√∂π”¡“„™â„π°“√·¬°§«“¡·µ°µà“ß¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ´‘‚πøî≈„π‚§°—∫°√–∫◊Õ

ª≈—°‰¥â ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‰¡à¡’·°√πŸ≈°Á¡’≈—°…≥–

‡À¡◊Õπ°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∑—Ë«‰ª „π‡√◊ËÕß¢π“¥
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¢Õß‡¡Á¥‡≈◊Õ¥¬—ß‰¡à‡¥àπ™—¥‡æ’¬ßæÕ∑’Ë®–π”¡“„™â„π

°“√«‘π‘®©—¬·¬°™π‘¥¢Õß —µ«å‰¥â ®÷ßÕ“®®”‡ªìπµâÕß„™â

‡∑§π‘§°“√¬âÕ¡ ’æ‘‡»…∑“ß cytochemical ¡“√à«¡¥â«¬

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥–

 —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ·≈–∑ÿπ

æ—≤π“Õ“®“√¬å„À¡à/π—°«‘®—¬„À¡à °Õß∑ÿπ√—™¥“¿‘‡…°

 ¡‚¿™ ∑’Ë„Àâ°“√ π—∫ πÿπ°“√»÷°…“„π§√—Èßπ’È ·≈–

º».π. æ.¥√.«’√–æß»å ‚°¬°ÿ≈ „π°“√µ√«®·°â‰¢µâπ©∫—∫
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