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Abstract

The present study aimed to determine histology and infiltration of inflammatory cells in the endometrium,

cervix and vagina of 42 gilts culled due to vaginal discharge. Gross morphology, histology and infiltration of

inflammatory cells in the mucosa of the uterus, cervix and vagina of reproductive tracts were investigated.

Six tissue section from each gilts including 4 uterine sections, 1 cervix and 1 vagina, were selected to evaluate.

For each section and each layer, 20 microscopic fields were arbitrarily selected for investigation (312,500 μm2)

under light microscope. Ocular micrometer corresponded to 15,625 μm2 (400x) of real tissue area was used for

counting the number of immune cells. The gilts could be classified according to the ovarian appearance to be

inactive (4 gilts; 9.5%), follicular (10 gilts; 23.8%) and luteal phases (28 gilts; 66.7%). Of all the gilts, 10 gilts

(23.8%) had endometritis, 7 gilts (16.7%) had cervixitis and 10 gilts (23.8%) had vaginitis/vulvitis. Ovarian

disorder was found in 11 gilts (26.1%) including single ovarian cyst 3 gilts (7.1%), multiple ovarian cyst 5 gilts

(11.9%) and others 3 gilts. The number of endometrial glands was 693.4, 344.5 and 147.8 glands/20 squares

in luteal, follicular and pre-pubertal phases, respectively. Number of leukocytes subsets in different layers of

the endometrium varied according to the reproductive cycles and the inflammation of the uterus. Neutrophils

in the subepithelial layers of the endometrium in the follicular phase was higher than the luteal phase (P=0.01).

Eosinophils in the luteal phase was higher than the follicular phases (P<0.001). Plasma cells in the luteal phase

was higher than follicular and inactive phases (P<0.05). Gilts that had endometritris had a 4 times higer level of

subepithelial neutrophils than gilts that had no endometritis (P<0.001). In conclusions, most of the leukocytes

subpopulation in the reproductive tracts of the gilts that had vaginal discharge remained function under the

influence of the reproductive cycles. Neutrophils and plasma cells reflected the inflammatory process of the

endometrium. Of all the gilts, 23.8% had severe endometritis, while the rest were recovering via the function of

the local immune cells in the endometrium.
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∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ »÷°…“≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·≈–°“√°√–®“¬μ—«¢Õß‡´≈≈åÕ—°‡ ∫¿“¬„π‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ ¢Õß ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥ ®”π«π 42 μ—« ‚¥¬°“√μ√«®∑àÕ

∑“ß‡¥‘π√–∫∫ ◊∫æ—π∏ÿå‚¥¬™—π Ÿμ√´“° μ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·≈–π—∫®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ „π™—Èπμà“ßÊ ¢Õß‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥  ÿ°√ “«·μà≈–μ—«®–∑”°“√»÷°…“ 6 μ”·Àπàß ‚¥¬ ÿà¡®“°¡¥≈Ÿ°∑—Èß Õß¢â“ß 4 μ”·Àπàß

§Õ¡¥≈Ÿ° 1 μ”·Àπàß ·≈–™àÕß§≈Õ¥ 1 μ”·Àπàß „π·μà≈–™‘Èπ‡π◊ÈÕ®–μ√«®„πæ◊Èπ∑’Ë 20 ™àÕß (312,500 μ“√“ß‰¡‚§√‡¡μ√) ‚¥¬„™â

°≈âÕß®ÿ≈∑√√»πå· ß «à“ß °”≈—ß¢¬“¬ 100 ·≈– 400 ‡∑à“ √à«¡°—∫°“√„™â ocular micrometer ¢π“¥ 15,625 μ“√“ß‰¡‚§√‡¡μ√

(∑’Ë°”≈—ß¢¬“¬ 400x) „π°“√π—∫®”π«π‡´≈≈å º≈°“√»÷°…“æ∫«à“ ÿ°√ “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥ “¡“√∂·∫àß‰¥â‡ªìπ 3

°≈ÿà¡ μ“¡«ß√Õ∫°“√‡ªìπ —¥ ‰¥â·°à √–¬–√—ß‰¢à‰¡à∑”ß“π (inactive ovaries) (4 μ—«; 9.5%) √–¬–øÕ≈≈‘‡§‘≈ (10 μ—«; 23.8%) ·≈–

√–¬–≈Ÿ‡μ’¬≈ (28 μ—«; 66.7%)  ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈‡°‘¥®“°¡¥≈Ÿ°Õ—°‡ ∫·∫∫‡ªìπÀπÕß 10 μ—« (23.8%)

§Õ¡¥≈Ÿ°Õ—°‡ ∫ 7 μ—« (16.7%) ·≈–™àÕß§≈Õ¥Õ—°‡ ∫ 10 μ—« (23.8%) μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß√—ß‰¢à„π ÿ°√ “« 11 μ—«

(26.1%) ‡ªìπ∂ÿßπÈ”√—ß‰¢à„∫‡¥’¬« 3 μ—« (7.1%) ·∫∫À≈“¬„∫ 5 μ—« (11.9%) ·≈–Õ◊ËπÊ 3 μ—« „π√–¬–≈Ÿ‡μ’¬≈æ∫®”π«πμàÕ¡¡¥≈Ÿ°

693.4 μàÕ¡/æ◊Èπ∑’Ë 20 ™àÕß √–¬–øÕ≈≈‘‡§‘≈æ∫ 344.5 μàÕ¡/æ◊Èπ∑’Ë 20 ™àÕß ·≈– √–¬–√—ß‰¢à‰¡à∑”ß“πæ∫ 147.8 μàÕ¡/æ◊Èπ∑’Ë 20

™àÕß ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ „π‡¬◊ËÕ∫ÿºπ—ß¡¥≈Ÿ°¡’°“√‡æ‘Ë¡ª√‘¡“≥·≈–°“√°√–®“¬μ—«·μ°μà“ß°—πμ“¡«ß√Õ∫°“√‡ªìπ —¥ ·≈–

°“√‡°‘¥¿“«–¡¥≈Ÿ°Õ—°‡ ∫ π‘«‚∑√øî≈„π™—Èπ„μâ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°„π√–¬–øÕ≈≈‘‡§‘≈¡’ª√‘¡“≥¡“°°«à“√–¬–≈Ÿ‡∑’¬≈Õ¬à“ß¡’π—¬ ”§—≠

(P=0.01) Õ‘‚Õ ‘́‚πøî≈„π√–¬–≈Ÿ‡∑’¬≈¡’ª√‘¡“≥¡“°°«à“√–¬–øÕ≈≈‘‡§‘≈Õ¬à“ß¡’π—¬ ”§—≠ (P<0.001) ·≈– æ≈“ ¡à“‡´≈≈å„π√–¬–

≈Ÿ‡∑’¬≈ Ÿß°«à“√–¬–øÕ≈≈‘‡§‘≈·≈–√–¬–√—ß‰¢à‰¡à∑”ß“πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) „π ÿ°√ “«∑’Ëæ∫¡¥≈Ÿ°Õ—°‡ ∫ ª√‘¡“≥π‘«‚∑√øî≈

„π™—Èπ„μâ‡¬◊ËÕ∫ÿºπ—ß¡¥≈Ÿ°®– Ÿß¢÷Èπ 4 ‡∑à“ (P<0.001). ‚¥¬ √ÿª °≈ÿà¡¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« à«π„À≠à„π∑àÕ∑“ß‡¥‘π√–∫∫ ◊∫æ—π∏ÿå

¢Õß ÿ°√ “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈¬—ß§ß∑”ß“π‰¥âμ“¡ª°μ‘¿“¬„μâÕ‘∑∏‘æ≈¢Õß«ß®√∑“ß√–∫∫ ◊∫æ—π∏ÿå π‘‚∑√øî« ·≈–æ≈“ ¡à“‡´≈≈å

∫àß™’È°√–∫«π°“√Õ—°‡ ∫„π‡¬◊ËÕ∫ÿºπ—ß¡¥≈Ÿ°  ÿ°√ “« 23.8% ¬—ß§ß¡’°“√Õ—°‡ ∫¢Õß¡¥≈Ÿ°√ÿπ·√ß „π¢≥–∑’Ë‡À≈◊Õ°”≈—ßÕ¬Ÿà„π√–¬–

øóôπ ¿“æ¿“¬„μâ°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‡©æ“–∑’Ë∑’ËÕ¬Ÿà¿“¬„π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

§” ”§—≠ :   ÿ°√ “« ÀπÕß‰À≈®“°™àÕß§≈Õ¥ ®ÿ≈æ¬“∏‘«‘∑¬“ ‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π
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∫∑π”

ªí≠À“∑“ß√–∫∫ ◊∫æ—π∏ÿå∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√§—¥∑‘Èß

 ÿ°√ “«·≈–·¡à ÿ°√Õ“¬ÿπâÕ¬ (gilts and young sows) ∑’Ëæ∫

∫àÕ¬ ‰¥â·°à ‰¡à‡ªìπ —¥ (anoestrus) æ∫ÀπÕß‰À≈®“°™àÕß§≈Õ¥

(vaginal discharge syndrome, VDS) º ¡ È́” (repeat mating)

·∑âß (abortion) ·≈–μ√«®æ∫‰¡à∑âÕß (not pregnant) (Tummaruk

et al., 2006, 2009; Engblom et al., 2007) ªí≠À“

ÀπÕß‰À≈®“°™àÕß§≈Õ¥„π∫“ßø“√å¡„π¬ÿ‚√ªæ∫ Ÿß∂÷ß 23.6%

(Muirhead, 1986) ·μà„πª√–‡∑»‰∑¬¬—ß‰¡à‡§¬¡’°“√»÷°…“

VDS À¡“¬∂÷ß °“√æ∫¡’ ‘Ëß§—¥À≈—ËßÕÕ°¡“®“°ª“°™àÕß§≈Õ¥

À“° ‘Ëß§—¥À≈—Ëß∑’ËÕÕ°¡“¡’≈—°…≥–‡ªìπÀπÕß·≈–¡’ª√‘¡“≥

¡“° Õ“®∫àß™’È∂÷ß¿“«–°“√Õ—°‡ ∫¢Õß‚æ√ß¡¥≈Ÿ°‰¥â ‚¥¬

∑—Ë«‰ª°“√Õ—°‡ ∫¢Õß¡¥≈Ÿ° “¡“√∂·∫àßμ“¡§«“¡√ÿπ·√ß‰¥â 3

™π‘¥ ‰¥â·°à ‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫ (endometritis) ¡¥≈Ÿ°

Õ—°‡ ∫ (metritis) ·≈–¡¥≈Ÿ°Õ—°‡ ∫·∫∫¡’ÀπÕß (pyometra)

(Lewis, 1997)

VDS ‡ªìπªí≠À“∑’Ë¡’§«“¡ ”§—≠„πÕÿμ “À°√√¡ ÿ°√

‡π◊ËÕß®“°∑”„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘® ®“°°“√§—¥∑‘Èß

 ÿ°√ “«·≈–·¡à ÿ°√Õ“¬ÿπâÕ¬ ·≈–„π·¡à ÿ°√∑’Ë‰¡à∂Ÿ°§—¥∑‘Èß¡—°

æ∫¢π“¥§√Õ°‡≈Á° ·≈–Õ—μ√“°“√‡¢â“§≈Õ¥μË” (Oravainen et al.,

2006) ¥—ßπ—Èπ°“√«‘π‘®©—¬·≈–√—°…“„π√–¬–·√°®÷ß¡’§«“¡

 ”§—≠„π°“√™à«¬≈¥§«“¡ Ÿ≠‡ ’¬ °“√«‘π‘®©—¬·≈–√—°…“ VDS

„π ÿ°√ „πªí®®ÿ∫—π¬—ß‰¡à¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ ‡π◊ËÕß®“°¬—ß¢“¥

¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß¥â“πæ¬“∏‘«‘∑¬“ ®ÿ≈°“¬«‘¿“§/®ÿ≈æ¬“∏‘«‘∑¬“

μ≈Õ¥®π°≈‰°·≈–°“√∑”ß“π¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« À√◊Õ

‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—πμà“ßÊ „π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ÿ°√ (de

Winter et al., 1995; Dalin et al., 2004)

‚¥¬∑—Ë«‰ª«‘∏’°“√∑’Ë„™â„π°“√«‘π‘®©—¬ªí≠À“¡¥≈Ÿ°

Õ—°‡ ∫„π —μ«åª»ÿ —μ«å ª√–°Õ∫¥â«¬ °“√«‘π‘®©—¬∑“ß ’́√—Ë¡«‘∑¬“

(Oravainen et al., 2006) °“√‡°Á∫™‘Èπ‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

(biopsy) (Lewis, 1997) ·≈–°“√ºà“´“°™—π Ÿμ√Õ«—¬«–√–∫∫

 ◊∫æ—π∏ÿå‡æ»‡¡’¬√à«¡°—∫°“√μ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (Dalin

et al., 2004) «‘∏’°“√À≈—ß‡ªìπ«‘∏’°“√«‘π‘®©—¬∑’Ë¡’ª√– ‘∑∏‘¿“æ

·≈–· ¥ß„Àâ‡ÀÁπ°≈‰°°“√μÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π

‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ÿ°√‰¥â¥’ ·μà “¡“√∂∑”‰¥â‡©æ“–„π°√≥’

∑’Ë ÿ°√∂Ÿ°§—¥∑‘Èß·≈â«‡∑à“π—Èπ Dalin et al. (2004) æ∫«à“°“√

°√–®“¬μ—«·≈–®”π«π¢Õß‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ° ÿ°√ª°μ‘ ¡’§«“¡·μ°μà“ß®“° ÿ°√∑’Ë¡’¿“«–‡π◊ÈÕ

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫ §«“¡√ÿπ·√ß¢Õß¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫„π ÿ°√  “¡“√∂·¬°‰¥â ®“°™π‘¥·≈–

ª√‘¡“≥¢Õß‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ëæ∫„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ° ‰¥â·°à π‘«‚∑√øî≈ ≈‘¡‚ø‰´μå ·≈–æ≈“ ¡“‡´≈≈å (de

Winter et al., 1995; Dalin et al., 2004) De Winter et al.

(1995) »÷°…“·π«∑“ß°“√«‘π‘®©—¬ª√–‡¿∑¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°Õ—°‡ ∫„π ÿ°√®“°™π‘¥ ·≈–®”π«π¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«„π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ‚¥¬æ∫«à“‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ÿ°√

ª°μ‘®–æ∫‡´≈≈åÕ—°‡ ∫®”π«ππâÕ¬°«à“ 15 ‡´≈≈åμàÕæ◊Èπ∑’Ë

»÷°…“ ∑’Ë°”≈—ß¢¬“¬ 400 ‡∑à“ ·μà∂â“‡°‘¥¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°Õ—°‡ ∫·∫∫‡©’¬∫æ≈—π„π√–¥—∫§«“¡√ÿπ·√ß¡“° (severe

acute) ®–æ∫π‘«‚∑√øî≈®”π«π¡“°°«à“ 40 ‡´≈≈åμàÕæ◊Èπ∑’Ë

»÷°…“ √à«¡°—∫‡¬◊ËÕ∫ÿº‘«·≈–μàÕ¡¡¥≈Ÿ°∂Ÿ°∑”≈“¬‡ ’¬À“¬ °√≥’

·∫∫‡©’¬∫æ≈—π„π√–¥—∫§«“¡√ÿπ·√ßª“π°≈“ß (moderate

acute) ®–æ∫π‘«‚∑√øî≈®”π«π¡“°°«à“ 20 ‡´≈≈åμàÕæ◊Èπ∑’Ë»÷°…“

°√≥’·∫∫°÷Ëß‡©’¬∫æ≈—π (subacute) ®–æ∫π‘«‚∑√øî≈ ·≈–

≈‘¡‚ø‰´μå‡æ‘Ë¡®”π«π Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ·≈–°√≥’·∫∫‡√◊ÈÕ√—ß

(chronic) ®–æ∫≈‘¡‚ø‰´μå æ≈“ ¡“‡´≈≈å ·≈–·¡§‚§√ø“®

‡æ‘Ë¡®”π«π Ÿß¢÷Èπ Õ¬à“ß‰√°Á¥’ ¬—ß‰¡à‡§¬¡’°“√»÷°…“ °“√

°√–®“¬μ—«¢Õß‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ∑àÕ∑“ß‡¥‘π

√–∫∫ ◊∫æ—π∏ÿå‡æ»‡¡’¬ (female reproductive tracts) „π ÿ°√

 “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥ ‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬

À“ “‡Àμÿ ·≈–°≈‰° (mechanism) °“√Õ—°‡ ∫¢Õß∑àÕ∑“ß

‡¥‘π√–∫∫ ◊∫æ—π∏ÿå„π ÿ°√‡æ»‡¡’¬¡“°àÕπ °“√»÷°…“π’È¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ª√‘¡“≥·≈–°“√°√–®“¬μ—«¢Õß‡´≈≈å

„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕ

‡¬◊ËÕ∫ÿ∑àÕ∑“ß‡¥‘π√–∫∫ ◊∫æ—π∏ÿå„π ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß®“°

ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥

«— ¥ÿ·≈–«‘∏’°“√

°“√‡°Á∫μ—«Õ¬à“ß

‡°Á∫μ—«Õ¬à“ßÕ«—¬«– ◊∫æ—π∏ÿå¢Õß ÿ°√ “«æ—π∏ÿå ·≈π¥å‡√´

x ¬Õ√å°‡™’¬√å (LY) ∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈ ®”π«π

42 μ—« ®“°ø“√å¡ ÿ°√‡Õ°™π 2 ø“√å¡ æ√âÕ¡ ¢âÕ¡Ÿ≈ ‡∫Õ√åÀŸ

æ—π∏ÿå Õ“¬ÿ πÈ”Àπ—°μ—« (°‘‚≈°√—¡) °“√π”‡¢â“ΩŸß °“√‡ªìπ —¥

°“√º ¡æ—π∏ÿå ·≈– “‡Àμÿ°“√§—¥∑‘Èß Õ«—¬«–√–∫∫ ◊∫æ—π∏ÿå ÿ°√

 “«‡À≈à“π’È∂Ÿ°‡°Á∫®“°‚√ß¶à“ —μ«å·≈– àßÀâÕßªØ‘∫—μ‘°“√™—π Ÿμ√

§≥– —μ«·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ¿“¬„π 24

™—Ë«‚¡ß ‚¥¬∫√√®ÿ¿“¬„π°≈àÕß‚ø¡∫√√®ÿπÈ”·¢Áß ∑”°“√μ√«®

™—π Ÿμ√§«“¡º‘¥ª°μ‘∑“ßæ¬“∏‘«‘∑¬“ ·¬°Õ«—¬«–ÕÕ°‡ªìπ

√—ß‰¢à ∑àÕπ”‰¢à ¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ ∑”°“√™—Ëß

πÈ”Àπ—°¡¥≈Ÿ°∑’Ëμ—¥·¬°ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ‚¥¬√Õ∫·≈–Õ«—¬«–
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 à«πÕ◊ËπÕÕ°·≈â«‚¥¬„™â‡§√◊ËÕß™—ËßπÈ”Àπ—°·∫∫¥‘®‘μÕ≈ (KD

300, max=5 kg, d=1 g, TANITA corporation, Bangkok,

Thailand) μ√«®§«“¡º‘¥ª°μ‘μà“ßÊ ·≈–‡ªî¥ºà“μ“¡·π«¬“«

‡æ◊ËÕμ√«®§«“¡º‘¥ª°μ‘„π‚æ√ß¡¥≈Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ° ‰¥â·°à °“√∫«¡πÈ” °“√§—Ëß‡≈◊Õ¥ (congestion) ·≈–

ÀπÕß¿“¬„π¡¥≈Ÿ° ·≈–μ√«®§«“¡º‘¥ª°μ‘¢Õß§Õ¡¥≈Ÿ°

·≈–™àÕß§≈Õ¥„π≈—°…≥–‡¥’¬«°—π

√–¬–¢Õß«ß®√°“√‡ªìπ —¥ (stage of oestrus cycle)

 ÿ°√ “«∂Ÿ°·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ μ“¡√–¬–¢Õß«ß®√

°“√‡ªìπ —¥ (stage of oestrus cycle) ‚¥¬„™â≈—°…≥–∑’Ëª√“°Æ

∫π√—ß‰¢à‡ªìπ‡°≥±å ‰¥â·°à °≈ÿà¡∑’Ë 1  ÿ°√ “«√–¬–øÕ≈≈‘‡§‘≈

(follicular phase) æ∫øÕ≈≈‘‡§‘≈¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß >7

¡‘≈≈‘‡¡μ√∫π√—ß‰¢à °≈ÿà¡∑’Ë 2  ÿ°√ “«√–¬–≈Ÿ‡μ’¬≈ (luteal

phase) æ∫§Õªí ≈Ÿ‡∑’¬¡ (corpus luteum, CL) ∫π√—ß‰¢à ·≈–

°≈ÿà¡∑’Ë 3  ÿ°√ “«√–¬–√—ß‰¢à‰¡à∑”ß“π (inactive phase) ‚¥¬

‰¡àæ∫∑—Èß CL ·≈–øÕ≈≈‘‡§‘≈¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß >7

¡‘≈≈‘‡¡μ√∫π√—ß‰¢à

°“√‡°Á∫ ’́√—Ë¡·≈–μ√«®ŒÕ√å‚¡π‚ª‡® ‡μÕ‚√π

‡°Á∫‡≈◊Õ¥ ®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à∫√‘‡«≥§Õ (jugular

vein) ª√–¡“≥ 10 ¡‘≈≈‘≈‘μ√ „π ÿ°√ “«∑ÿ°μ—«°àÕπ àß‚√ß

¶à“ —μ«å ·≈– àß‡¢â“ÀâÕßªØ‘∫—μ‘°“√¿“¬„π 24 ™—Ë«‚¡ß π”

μ—«Õ¬à“ß‡≈◊Õ¥¡“·¬°´’√—Ë¡‚¥¬ªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 3,000

√Õ∫μàÕπ“∑’ (1,160xg) π“π 10 π“∑’ ‡°Á∫´’√—Ë¡∑’ËÕÿ≥À¿Ÿ¡‘

-20 Õß»“‡´≈‡ ’́¬  ‡æ◊ËÕπ”‰ªμ√«®√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡μ

Õ‚√π (P4) ‚¥¬«‘∏’ EIA (Enzyme-immunoassay) (Graham

et al., 2002; Khawnual et al., 2006) §à“ —¡ª√– ‘∑∏‘Ï°“√

°√–®“¬ (coefficient of variation, CV) ™π‘¥ inter assay ¢Õß

°≈ÿà¡§«¡§ÿ¡μË”·≈– Ÿß‡∑à“°—∫ 16.44% ·≈– 7.04% ™π‘¥

intra assay ¢Õß°≈ÿà¡§«∫§ÿ¡μË”·≈– Ÿß‡∑à“°—∫ 6.15% ·≈–

9.05% „π°“√»÷°…“π’È √–¥—∫ P4 μË” ÿ¥∑’Ëμ√«®‰¥â §◊Õ

0.1987 π“‚π‚¡≈/≈‘μ√

°“√‡μ√’¬¡™‘Èπ‡π◊ÈÕ

‡°Á∫μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ¢π“¥ 1x3 ‡´πμ‘‡¡μ√ ®“° à«πμâπ

°≈“ß ·≈–∑â“¬¢Õßºπ—ßªï°¡¥≈Ÿ°∑—Èß Õß¢â“ß μ—«¡¥≈Ÿ° §Õ¡¥≈Ÿ°

·≈–™àÕß§≈Õ¥ μ”·Àπàß≈– 1 μ—«Õ¬à“ß ¥Õß™‘Èπ‡π◊ÈÕ„π 10%

neutral buffer formalin ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß ®“°

π—Èππ”‰ªºà“π°√–∫«π°“√≈â“ß (washing) °“√¥÷ßπÈ”ÕÕ°®“°

‡π◊ÈÕ‡¬◊ËÕ (dehydration) °“√‡§≈’¬√‘Ëß (clearing) °“√·∑√°´÷¡

¢Õßæ“√“øïπ (infiltration) ‚¥¬°√–∫«π°“√‡μ√’¬¡‡π◊ÈÕ‡¬◊ËÕ

‡À≈à“π’È„™â‡§√◊ËÕß Automatic tissue processor (REICHERT JUNG

HISTOKINETTE 2000®, Cambridge Instruments company,

UK) ∑”°“√Ωíß‡π◊ÈÕ‡¬◊ËÕ≈ß„πæ“√“øïπ (embedding) ∑”°“√

μ—¥™‘Èπ‡π◊ÈÕ (sectioning) ‚¥¬„™â‰¡‚§√‚μ¡ (microtome)

(SHANDON AS 325 RETRACTION®, Thermo Fisher

Scientific, Inc., USA) „Àâ‰¥â§«“¡Àπ“¢Õß™‘Èπ‡π◊ÈÕª√–¡“≥

5 ‰¡§√Õπ ®“°π—Èπ®–∑”°“√μ‘¥™‘Èπ‡π◊ÈÕ∫π ‰≈¥å (affixing)

‡¡◊ËÕ™‘Èπ‡π◊ÈÕ·Àâß π‘∑ π”‡¢â“ Ÿà°√–∫«π°“√¬âÕ¡ ’ (staining)

¥â«¬ ’¬âÕ¡ hematoxylin & eosin (H&E) ·≈–ªî¥¥â«¬ cover

glass (mounting)

°“√°”Àπ¥æ“√“¡‘‡μÕ√å∑’ËμâÕß∫—π∑÷°·≈–°“√π—∫®”π«π¢Õß

‡¡Á¥‡≈◊Õ¥¢“«

‡π◊ÈÕ‡¬◊ËÕ¡¥≈Ÿ° ÿ°√ “«·μà≈–μ—«®–∑”°“√»÷°…“ 6

μ”·Àπàß ‚¥¬  ÿà¡®“°¡¥≈Ÿ°∑—Èß Õß¢â“ß 4 μ”·Àπàß §Õ¡¥≈Ÿ°

1 μ”·Àπàß ·≈–™àÕß§≈Õ¥ 1 μ”·Àπàß „π·μà≈–™‘Èπ‡π◊ÈÕ®–

μ√«® 20 æ◊Èπ∑’Ë (microscopic fields) ‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß (light microscope) °”≈—ß¢¬“¬ 100X ·≈– 400X

√à«¡°—∫°“√„™â ocular micrometer (ocular reticule) „π°“√

π—∫®”π«π‡´≈≈å ‚¥¬¡’æ◊Èπ∑’Ë¢π“¥ 15,625 μ“√“ß‰¡‚§√‡¡μ√

·≈–¡’§«“¡¬“« 125 ‰¡‚§√‡¡μ√ (°”≈—ß¢¬“¬ 400X) ·≈–¡’

æ◊Èπ∑’Ë¢π“¥ 250,000 μ“√“ß‰¡‚§√‡¡μ√ (°”≈—ß¢¬“¬ 100X)

·∫àß à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡ªìπ 3 ™—Èπ §◊Õ ™—Èπ‡¬◊ËÕ∫ÿº‘«

‚æ√ß¡¥≈Ÿ° ™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘« ·≈–™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π¢ÕßμàÕ¡¡¥≈Ÿ°  à«π™—Èπ¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ·≈–

™àÕß§≈Õ¥·∫àß‡ªìπ 2  à«π §◊Õ ™—Èπ‡¬◊ËÕ∫ÿº‘« ·≈–™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘« ‚¥¬„π·μà≈–æ◊Èπ∑’Ë∑”°“√»÷°…“·≈–∫—π∑÷°

¢âÕ¡Ÿ≈„π™—Èπμà“ßÊ ¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿμ“¡æ“√“¡‘‡μÕ√åμà“ßÊ ∑’Ë¡’°“√

°”Àπ¥‡°≥±å„π°“√ª√–‡¡‘π‰«â·≈â«°àÕπÀπâ“π’È„π¡¥≈Ÿ°¢Õß

·¡à ÿ°√ª°μ‘ (Kaeoket et al. 2001) æ“√“¡‘‡μÕ√åμà“ßÊ ∑’Ë

∑”°“√ ª√–‡¡‘π ª√–°Õ∫¥â«¬

- ≈—°…≥–¢Õß‡´≈≈å‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° §Õ¡¥≈Ÿ°

·≈–™àÕß§≈Õ¥ ‰¥â·°à ‡´≈≈å‡¬◊ËÕ∫ÿ·∫∫ pseudostratified

columnar, stratified squamous, simple columnar À√◊Õ simple

cuboidal epithelium

- §«“¡ Ÿß¢Õß‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–

™àÕß§≈Õ¥ «—¥μ—Èß·μà¥â“π≈à“ß¢Õß‡¬◊ËÕ∫ÿº‘« (basement membrane)

∂÷ß™—Èπ‡¬◊ËÕ∫ÿº‘« (surface) ¥â“π∫π ÿ¥ «—¥ 20 μ”·Àπàß ¥â«¬
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°”≈—ß¢¬“¬ 400X

- ®”π«πμàÕ¡¡¥≈Ÿ°¿“¬„π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘« (glandular

connective tissue layer) ¢Õß¡¥≈Ÿ° ‚¥¬π—∫ 20 æ◊Èπ∑’Ë ¥â«¬

°”≈—ß¢¬“¬ 100X

- ®”π«πÀ≈Õ¥‡≈◊Õ¥μ—¥μ“¡¢«“ß¢Õß¡¥≈Ÿ° §Õ

¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ π—∫ 20 æ◊Èπ∑’Ë °”≈—ß¢¬“¬ 400X

- ®”π«π secretory vesicle ¿“¬„πμàÕ¡¡¥≈Ÿ°

‚¥¬„Àâ§–·ππ‡ªìπ 0 = ‰¡àæ∫ 1 = ‡≈Á°πâÕ¬ 2 = ª“π°≈“ß

3 = ¡“° ¥â«¬ °”≈—ß¢¬“¬ 400X (√Ÿª∑’Ë 1)

- ≈—°…≥–°“√∫«¡πÈ”¢Õß™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ

‡¬◊ËÕ∫ÿº‘« ‚¥¬„Àâ§–‡·ππ‡ªìπ 0 = ‰¡àæ∫ 1 = ‡≈Á°πâÕ¬ 2 =

ª“π°≈“ß 3 = ¡“° ¥â«¬ °”≈—ß¢¬“¬ 100X (√Ÿª∑’Ë 2)

- ®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´μå π‘«‚∑√øî≈

·≈–·¡§‚§√ø“® ¿“¬„π™—Èπ‡¬◊ËÕ∫ÿº‘«¢Õß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–

™àÕß§≈Õ¥ π—∫ 20 æ◊Èπ∑’Ë ¥â«¬°”≈—ß¢¬“¬ 400X

- ®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´μå π‘«‚∑√øî≈

·¡§‚§√ø“® æ≈“ ¡“‡´≈≈å ·≈–Õ‘‚Õ ‘́‚πøî≈ ∑’Ë™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘« ¢Õß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ π—∫

20 æ◊Èπ∑’Ë ¥â«¬°”≈—ß¢¬“¬ 400X

- ®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´μå π‘«‚∑√øî≈

·¡§‚§√ø“® æ≈“ ¡“‡´≈≈å ·≈–Õ‘‚Õ ‘́‚πøî≈ ∑’Ë™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π¢Õß™—ÈπμàÕ¡¡¥≈Ÿ° π—∫ 20 æ◊Èπ∑’Ë ¥â«¬°”≈—ß¢¬“¬

400X

°“√·∫àß√–¥—∫§«“¡√ÿπ·√ß°“√‡°‘¥¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°Õ—°‡ ∫

„π°“√»÷°…“π’È‰¥â®—¥·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–

‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫„π·μà≈–√–¬–¢Õß«ß®√°“√‡ªìπ —¥

®“°ª√‘¡“≥¢Õßπ‘«‚∑√øî≈ ≈‘¡‚ø‰´μå ·≈–æ≈“ ¡“‡´≈≈å ∑’Ë

μ√«®π—∫‰¥â ·≈–Õâ“ßÕ‘ß®“°°“√»÷°…“°àÕπÀπâ“π’È „π·¡à ÿ°√

ª°μ‘ (Kaeoket et al., 2001) ·≈– ·¡à ÿ°√∑’Ë‡ªìπ¡¥≈Ÿ°Õ—°‡ ∫

(de Winter et al.,1995) ‚¥¬√–¬–‡©’¬∫æ≈—π®–æ∫π‘«‚∑√øî≈

√–¬–°÷Ëß‡©’¬∫æ≈—π®–æ∫π‘«‚∑√øî≈·≈–≈‘¡‚ø‰´μå √–¬–

‡√◊ÈÕ√—ß®–æ∫π‘«‚∑√øî≈ ≈‘¡‚ø‰´μå ·≈–æ≈“ ¡“‡´≈≈å

·≈–∑”°“√·∫àß√–¥—∫§«“¡√ÿπ·√ß®“°ª√‘¡“≥¢Õßπ‘«‚∑√øî≈

μ“¡√–¬–«ß®√°“√‡ªìπ —¥ ‚¥¬√–¬–øÕ≈≈‘‡§‘≈ çª°μ‘é æ∫

π‘«‚∑√øî≈πâÕ¬°«à“ 40 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß ç√ÿπ·√ßπâÕ¬é

æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 80 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß ç√ÿπ·√ß

ª“π°≈“ßé æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 120 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß

·≈– ç√ÿπ·√ß¡“°é æ∫π‘«‚∑√øî≈¡“°°«à“ 120 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß√–¬–≈Ÿ‡μ’¬≈ çª°μ‘é æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 3 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß ç√ÿπ·√ßπâÕ¬é æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 9 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß ç√ÿπ·√ßª“π°≈“ßé æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 15

‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß ç√ÿπ·√ß¡“°é æ∫π‘«‚∑√øî≈¡“°°«à“ 15

‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß ·≈–√–¬–√—ß‰¢à‰¡à∑”ß“π çª°μ‘é ‰¡àæ∫

π‘«‚∑√øî≈ ç√ÿπ·√ßπâÕ¬é æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 2 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß ç√ÿπ·√ßª“π°≈“ßé æ∫π‘«‚∑√øî≈πâÕ¬°«à“ 3 ‡´≈≈å/

√Ÿª∑’Ë 1 Secretory vesicle ¿“¬„πμàÕ¡¡¥≈Ÿ° (À—«≈Ÿ°»√) (°”≈—ß

¢¬“¬ 1000X), (a) §–·ππ 0 = ‰¡àæ∫ (b) §–·ππ 1 =

‡≈Á°πâÕ¬ (c) §–·ππ 2= ª“π°≈“ß (d) §–·ππ 3 = ¡“°,

·∂∫ ’¥” = 10 μm

√Ÿª∑’Ë 2 √–¥—∫°“√∫«¡πÈ”„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘«

‚æ√ß¡¥≈Ÿ° ÿ°√ “« (°”≈—ß¢¬“¬ 40X) (a) §–·ππ 0 = ‰¡à

æ∫ (b) §–·ππ 1 = ‡≈Á°πâÕ¬ (c) §–·ππ 2 = ª“π°≈“ß

(d) §–·ππ 3 = ¡“°, ·∂∫ ’¥” = 200 μm
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æ◊Èπ∑’Ë 20 ™àÕß ·≈– ç√ÿπ·√ß¡“°é æ∫π‘«‚∑√øî≈¡“°°«à“ 3

‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘¥â«¬‚ª√·°√¡ SAS version

9.0 (SAS Inst Cary NC USA, 2002) «‘‡§√“–Àå°“√°√–®“¬

·∫∫ª°μ‘¢Õß¢âÕ¡Ÿ≈ (normal distribution) ¥â«¬«‘∏’

UNIVARIATE procedure (option NORMAL) „π°√≥’∑’Ë

¢âÕ¡Ÿ≈¡’°“√°√–®“¬‰¡àª°μ‘ ∑”°“√‡ª≈’Ë¬π¢âÕ¡Ÿ≈„ÀâÕ¬Ÿà„π

√Ÿª logarithm «‘‡§√“–Àå®”π«π¢Õß‡¡Á¥‡≈◊Õ¥¢“« À≈Õ¥‡≈◊Õ¥

·≈–μàÕ¡¡¥≈Ÿ°μ—¥μ“¡¢«“ß„π 20 æ◊Èπ∑’Ë„π·μà≈–™‘Èπ‡π◊ÈÕ∑’Ë

∑”°“√»÷°…“ (312,500 μ“√“ß‰¡‚§√‡¡μ√) ¥â«¬«‘∏’ Analysis

of Variance (ANOVA) ‚¥¬„™â General linear model

procedure ‚¡‡¥≈∑“ß ∂‘μ‘ª√–°Õ∫¥â«¬ 2 ‚¡‡¥≈ ‰¥â·°à ‚¡‡¥≈

∑’Ë 1 »÷°…“μ—«·ª√μ“¡ (dependent variable) ‰¥â·°à ®”π«π

≈‘¡‚ø‰´μå π‘«‚∑√øî≈ ·¡§‚§√ø“® Õ‘‚Õ´‘‚πøî≈ ·≈–

æ≈“ ¡“‡´≈≈å μ—«·ª√Õ‘ √– (independent variable) ‰¥â·°à

°≈ÿà¡ ÿ°√ (√–¬–√—ß‰¢à‰¡à∑”ß“π √–¬–≈Ÿ‡∑’¬≈ ·≈– √–¬–øÕ≈

≈‘‡§‘≈) ·≈–°“√Õ—°‡ ∫¢ÕßÕ«—¬«– (Õ—°‡ ∫ ·≈–‰¡àÕ—°‡ ∫) ‚¡‡¥≈

∑’Ë 2 »÷°…“μ—«·ª√μ“¡ ‰¥â·°à §«“¡ Ÿß¢Õß‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ°

§Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ ®”π«πμàÕ¡¡¥≈Ÿ°¿“¬„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π¢ÕßμàÕ¡¡¥≈Ÿ° ·≈–®”π«πÀ≈Õ¥‡≈◊Õ¥μ—¥μ“¡¢«“ß

¢Õß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ μ—«·ª√Õ‘ √– ‰¥â·°à °≈ÿà¡

 ÿ°√ (3 °≈ÿà¡) ∑”°“√§”π«≥§à“‡©≈’Ë¬ Least square means

®“°‚¡‡¥≈∑“ß ∂‘μ‘ ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¥â«¬«‘∏’ Least

significant different test (LSD) μ—«·ª√μ“¡∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡™‘ß

§ÿ≥¿“æ ‰¥â·°à ≈—°…≥–¢Õß‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–

™àÕß§≈Õ¥ «‘‡§√“–Àå¥â«¬«‘∏’‰§ å ·§« ≈—°…≥–°“√∫«¡πÈ”

¢Õß™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘« ·≈–®”π«π secretory vesicle

¿“¬„πμàÕ¡¡¥≈Ÿ° «‘‡§√“–Àå¥â«¬«‘∏’ Kruskal Wallis ·≈–

Wilcoxon rank-sum test ‚¥¬„™â NPAR1WAY procedure

§à“ P<0.05 ∂◊Õ«à“¢âÕ¡Ÿ≈¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

º≈°“√∑¥≈Õß

¢âÕ¡Ÿ≈ ÿ°√ “« ·≈–≈—°…≥–∑“ß°“¬«‘¿“§

 ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈¡’Õ“¬ÿ

‡©≈’Ë¬ 303.2±36.2 «—π (æ‘ —¬ 266.0-339.4 «—π) πÈ”Àπ—°μ—«

138.3±19.5 °°. (æ‘ —¬ 118.8-157.8 °°.) ·≈–Õ—μ√“°“√

‡®√‘≠‡μ‘∫‚μμ—Èß·μà·√°‡°‘¥∂÷ß§—¥∑‘Èß 454.6±69.9 °√—¡μàÕ«—π

(384.7-524.5 °√—¡μàÕ«—π)  ÿ°√ “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈®“°

™àÕß§≈Õ¥ “¡“√∂·∫àß‰¥â‡ªìπ 3 °≈ÿà¡ μ“¡«ß√Õ∫°“√‡ªìπ —¥

‰¥â·°à  ÿ°√ “«√–¬–√—ß‰¢à‰¡à∑”ß“π (4 μ—«, 9.5%)  ÿ°√ “«

√–¬–øÕ≈≈‘‡§‘≈ (10 μ—«, 23.8%) ·≈– ÿ°√ “«√–¬–≈Ÿ‡μ’¬≈ (28

μ—«, 66.7%) ®”π«π·≈–¢π“¥¢ÕßøÕ≈≈‘‡§‘≈·≈–§Õ√åªí ≈Ÿ

‡∑’¬¡¢Õß ÿ°√ “«„π·μà≈–°≈ÿà¡ ÿ°√ “«„π·μà≈–√–¬–· ¥ß

„πμ“√“ß∑’Ë 1  ÿ°√ “«√–¬–øÕ≈≈‘‡§‘≈·≈–≈Ÿ‡μ’¬≈¡’πÈ”Àπ—°

¡¥≈Ÿ° (779.8±373.2 °√—¡ ·≈– 651.0±201.5 °√—¡ μ“¡

≈”¥—∫) ¡“°°«à“ ÿ°√ “«√–¬–√—ß‰¢à‰¡à∑”ß“π (106.3±35.3

°√—¡) Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) §«“¡º‘¥ª°μ‘¢Õß√—ß‰¢à ¡¥≈Ÿ°

§Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥ ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°æ∫

ÀπÕß‰À≈®“°™àÕß§≈Õ¥· ¥ß„πμ“√“ß∑’Ë 2 ®“°μ“√“ßæ∫«à“

 ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈‡°‘¥®“°¡¥≈Ÿ°

Õ—°‡ ∫·∫∫‡ªìπÀπÕß (pyometra) 10 μ—« (23.8%) §Õ

¡¥≈Ÿ°Õ—°‡ ∫ 7 μ—« (16.7%) ·≈– ™àÕß§≈Õ¥Õ—°‡ ∫ 10 μ—«

(23.8%) πÕ°®“°π’È¬—ßμ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß√—ß‰¢à„π ÿ°√

 “« 11 μ—« (26.1%) ‚¥¬„π®”π«ππ’Èæ∫«à“‡ªìπ∂ÿßπÈ”√—ß‰¢à

·∫∫„∫‡¥’¬« (single cyst) ®”π«π 3 μ—« (7.1%) ‡ªìπ∂ÿßπÈ”

·∫∫À≈“¬„∫ (multiple cysts) ®”π«π 5 μ—« (11.9%) ·≈–

§«“¡º‘¥ª°μ‘Õ◊ËπÊ 3 μ—« (μ“√“ß∑’Ë 2)

≈—°…≥–¢Õß‡¬◊ËÕ∫ÿº‘« °“√∫«¡πÈ” À≈Õ¥‡≈◊Õ¥ ·≈–μàÕ¡¡¥≈Ÿ°

‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥„π ÿ°√

 “«√–¬–øÕ≈≈‘‡§‘≈·≈–≈Ÿ‡μ’¬≈ ‡ªìπ™π‘¥ pseudostratified

columnar „π¢≥–∑’Ë ÿ°√ “«√–¬–°àÕπ‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå‡ªìπ

™π‘¥ simple ·≈– pseudostratified cuboidal ®“°°“√»÷°…“

§«“¡ Ÿß¢Õß‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ°·≈–‡¬◊ËÕ∫ÿ™àÕß

§≈Õ¥√–À«à“ß ÿ°√ “«·μà≈–√–¬–æ∫«à“‰¡à·μ°μà“ß°—π (P>0.05)

(μ“√“ß∑’Ë 3) ‚¥¬‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°¡’§«“¡ Ÿß‡©≈’Ë¬ 33.7±9.4

‰¡§√Õπ ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ°¡’§«“¡ Ÿß‡©≈’Ë¬ 60.0±24.8 ‰¡§√Õπ

·≈–‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥¡’§«“¡ Ÿß‡©≈’Ë¬ 56.5±23.2 ‰¡§√Õπ ®“°

°“√»÷°…“°“√∫«¡πÈ”„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ∫ÿ

§Õ¡¥≈Ÿ°¢Õß ÿ°√ “«æ∫°“√∫«¡πÈ”„π√–¬–øÕ≈≈‘‡§‘≈¡“°

°«à“√–¬–≈Ÿ‡μ’¬≈·≈–√–¬–√—ß‰¢à‰¡à∑”ß“πÕ¬à“ß¡’π—¬ ”§—≠

(P<0.05) (μ“√“ß∑’Ë 4) μàÕ¡¡¥≈Ÿ° à«π„À≠à¡’≈—°…≥–‡¬◊ËÕ∫ÿ

μàÕ¡‡ªìπ·∫∫ simple cuboidal ·≈– simple columnar  ÿ°√

 “«„π√–¬–≈Ÿ‡μ’¬≈æ∫®”π«πμàÕ¡¡¥≈Ÿ° 693.4±123.3 μàÕ¡/

20 æ◊Èπ∑’Ë √–¬–øÕ≈≈‘‡§‘≈æ∫ 344.5±37.4 μàÕ¡/20 æ◊Èπ∑’Ë ·≈–

√–¬–√—ß‰¢à‰¡à∑”ß“πæ∫ 147.8±10.3 μàÕ¡/20 æ◊Èπ∑’Ë ®”π«π

μàÕ¡¡¥≈Ÿ°„π·μà≈–°≈ÿà¡¢Õß ÿ°√ “«·μ°μà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠ (P<0.05) (μ“√“ß∑’Ë 5) ®”π«π secretory vesicle ¿“¬„π
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μ“√“ß∑’Ë 1 ®”π«π ¢π“¥¢ÕßøÕ≈≈‘‡§‘≈ ·≈–§Õ√åªí  ≈Ÿ‡∑’¬¡∫π√—ß‰¢à ÿ°√ “«·∫àßμ“¡√–¬–«ß√Õ∫°“√‡ªìπ —¥

       °≈ÿà¡ ÿ°√ “«                                  øÕ≈≈‘‡§‘≈                                                §Õ√åªí ≈Ÿ‡∑’¬¡

®”π«π („∫) ¢π“¥ (¡¡.) ®”π«π („∫) ¢π“¥ (¡¡.)

√–¬–øÕ≈≈‘‡§‘≈ 18.8±3.8 8.9±2.4 15.3±2.1 4.7±1.6

√–¬–≈Ÿ‡μ’¬≈ 18.3±6.1 5.3±0.8 14.9±3.0 8.8±1.6

√–¬–√—ß‰¢à‰¡à∑”ß“π 18.5±6.4 5.3±0.4 NA NA

NA = ‰¡à¡’¢âÕ¡Ÿ≈

μ“√“ß∑’Ë 2 º≈°“√™—π Ÿμ√∑“ßæ¬“∏‘«‘∑¬“ √—ß‰¢à ¡¥≈Ÿ° §Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥  ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈

®“°™àÕß§≈Õ¥®”π«π 42 μ—«

Õ«—¬«– §«“¡º‘¥ª°μ‘ ®”π«πμ—« (‡ªÕ√å‡´πμå %)

√—ß‰¢à ∂ÿßπÈ”∑’Ë√—ß‰¢à™π‘¥„∫‡¥’¬« 3 (7.1)

∂ÿßπÈ”∑’Ë√—ß‰¢à™π‘¥À≈“¬„∫ 5 (11.9)

√—ß‰¢àΩÉÕ 1 (2.4)

æ∫®ÿ¥‡≈◊Õ¥ÕÕ° 2 (4.8)

√—ß‰¢àª°μ‘ 31 (73.8)

¡¥≈Ÿ° §—Ëß‡≈◊Õ¥·≈–∫«¡πÈ” 16 (38.0)

¡¥≈Ÿ°Õ—°‡ ∫·∫∫¡’ÀπÕß 10 (23.8)

¡¥≈Ÿ°ª°μ‘ 16 (38.0)

§Õ¡¥≈Ÿ° §—Ëß‡≈◊Õ¥·≈–∫«¡πÈ” 2 (4.7)

æ∫®ÿ¥‡≈◊Õ¥ÕÕ° 4 (9.5)

§Õ¡¥≈Ÿ°Õ—°‡ ∫·∫∫¡’ÀπÕß 7 (16.7)

§Õ¡¥≈Ÿ°ª°μ‘ 29 (69.1)

™àÕß§≈Õ¥ §—Ëß‡≈◊Õ¥·≈–∫«¡πÈ” 3 (7.0)

æ∫®ÿ¥‡≈◊Õ¥ÕÕ° 1 (2.4)

™àÕß§≈Õ¥Õ—°‡ ∫·∫∫¡’ÀπÕß 10 (23.8)

™àÕß§≈Õ¥ª°μ‘ 28 (66.7)

μ“√“ß∑’Ë 3 §«“¡ Ÿß (‰¡§√Õπ) ¢Õß‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ·≈–‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ ®”·π°μ“¡°≈ÿà¡¢Õß ÿ°√ “«

°≈ÿà¡ ÿ°√ “« ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° (μm) ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥

√–¬–øÕ≈≈‘‡§‘≈ 32.8±5.6a 67.8±26.4a 66.8±27.5a

√–¬–≈Ÿ‡μ’¬≈ 34.9±11.4a 59.5±24.9a 55.0±21.8a

√–¬–√—ß‰¢à‰¡à∑”ß“π 25.8±4.1a 42.1±9.2a 44.9±21.4a

a,b,cÕ—°…√¬°∑’Ë·μ°μà“ß°—π„π§Õ≈—¡ªá‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)
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μàÕ¡¡¥≈Ÿ°¡’§«“¡ —¡æ—π∏å°—∫®”π«πμàÕ¡¡¥≈Ÿ°  ÿ°√ “«∑’Ëæ∫

®”π«πμàÕ¡¡¥≈Ÿ°‡æ‘Ë¡¡“°¢÷Èπ®–æ∫®”π«π secretory vesicle

¡“°¢÷Èπ¥â«¬

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

‚¥¬∑—Ë«‰ª‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«æ∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π

∑ÿ°™—Èπ¢Õß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° (√Ÿª∑’Ë 3)‚¥¬‡©≈’Ë¬„π™—Èπ‡¬◊ËÕ∫ÿ

º‘«‚æ√ß¡¥≈Ÿ° (intraepithelium) æ∫≈‘¡‚ø‰´μå 17.3 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 1-68 ‡´≈≈å) π‘«‚∑√øî≈ 19.4 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-164 ‡´≈≈å) ·≈–·¡§‚§√ø“® 3.7

‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-37 ‡´≈≈å) „π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«

‚æ√ß¡¥≈Ÿ° (subepithelium) æ∫≈‘¡‚ø‰´μå 65.3 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 1-458 ‡´≈≈å) π‘«‚∑√øî≈ 55.7 ‡´≈≈å/æ◊Èπ∑’Ë

μ“√“ß∑’Ë 4 √–¥—∫°“√∫«¡πÈ”·≈–®”π«πÀ≈Õ¥‡≈◊Õ¥„π ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ·≈–‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ ®”·π°μ“¡°≈ÿà¡ ÿ°√ “«

°≈ÿà¡ ÿ°√ “« ®”π«πÀ≈Õ¥‡≈◊Õ¥ √–¥—∫°“√∫«¡πÈ”

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

√–¬–øÕ≈≈‘‡§‘≈ 59.5±12.5a 2.5±0.5a

√–¬–≈Ÿ‡μ’¬≈ 56.8±19.4a 0.6±0.7b

√–¬–√—ß‰¢à‰¡à∑”ß“π 50.3±18.5a 0.1±0.3c

‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ°

√–¬–øÕ≈≈‘‡§‘≈ 44.1±13.9a 0.5±0.7a

√–¬–≈Ÿ‡μ’¬≈ 53.9±16.0a 0.2±0.3b

√–¬–√—ß‰¢à‰¡à∑”ß“π 35.0±11.5a 0

‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥

√–¬–øÕ≈≈‘‡§‘≈ 57.3±9.9a 0.5±0.8a

√–¬–≈Ÿ‡μ’¬≈ 57.2±13.2a 0.3±0.6a

√–¬–√—ß‰¢à‰¡à∑”ß“π 47.2±20.3a 0.2±0.5a

a,b,cÕ—°…√¬°∑’Ë·μ°μà“ß°—π„π§Õ≈—¡ªá‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‡ª√’¬∫‡∑’¬∫¿“¬„πÕ«—¬«–‡¥’¬«°—π √–¥—∫°“√∫«¡πÈ”

„Àâ§–‡·ππ‡ªìπ 0 = ‰¡àæ∫ 1 = ‡≈Á°πâÕ¬ 2 = ª“π°≈“ß  3 = ¡“°

μ“√“ß∑’Ë 5 ®”π«πμàÕ¡¡¥≈Ÿ° ·≈–®”π«π secretory vesicle ¿“¬„πμàÕ¡¡¥≈Ÿ°

°≈ÿà¡ ÿ°√ “« ®”π«πμàÕ¡¡¥≈Ÿ° ®”π«π secretory vesicle

√–¬–øÕ≈≈‘‡§‘≈ 344.5±43.9a 1.4±0.5a

√–¬–≈Ÿ‡μ’¬≈ 693.4±134.7b 2.2±0.7b

√–¬–√—ß‰¢à‰¡à∑”ß“π 147.8±14.1c 0.5±0.5c

a,b,cÕ—°…√¬°∑’Ë·μ°μà“ß°—π„π§Õ≈—¡ªá‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ®”π«π secretory vesicle „Àâ§–·ππ‡ªìπ 0 =

‰¡àæ∫ 1 = ‡≈Á°πâÕ¬ 2 = ª“π°≈“ß 3 = ¡“°

20 ™àÕß (æ‘ —¬ 0-399 ‡´≈≈å) ·¡§‚§√ø“® 1.8 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 0-18 ‡´≈≈å) Õ‘‚Õ´‘‚πøî≈ 36.3 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 0-230 ‡´≈≈å) ·≈–æ≈“ ¡à“‡´≈≈å 45.3 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-287 ‡´≈≈å) „π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π¢Õß

μàÕ¡¡¥≈Ÿ° (glandular layers) æ∫≈‘¡‚ø‰´μå 36.6 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 1-267 ‡´≈≈å) π‘«‚∑√øî≈ 10.1 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 0-146 ‡´≈≈å) ·¡§‚§√ø“® 0.8 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 0-9 ‡´≈≈å) Õ‘‚Õ´‘‚πøî≈ 8.6 ‡´≈≈å/æ◊Èπ∑’Ë 20

™àÕß (æ‘ —¬ 0-47 ‡´≈≈å) ·≈– æ≈“ ¡à“‡´≈≈å 11.0 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß (æ‘ —¬ 0-59 ‡´≈≈å) ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ „π

‡¬◊ËÕ∫ÿºπ—ß¡¥≈Ÿ°¡’°“√‡æ‘Ë¡ª√‘¡“≥·≈–°“√°√–®“¬μ—«·μ°μà“ß

°—π¢÷Èπ°—∫√–¬–¢Õß√–∫∫ ◊∫æ—π∏ÿå ·≈–°“√‡°‘¥¿“«–¡¥≈Ÿ°

Õ—°‡ ∫ (endometritis) √Ÿª∑’Ë 4 · ¥ß°“√°√–®“¬μ—«¢Õß
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√Ÿª∑’Ë 3 ≈—°…≥–∑“ß°“¬«‘¿“§·≈–≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§

¢Õß (a) ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° (b) ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° (c) ‡¬◊ËÕ∫ÿ

™àÕß§≈Õ¥; L = ≈‘¡‚ø‰´¥å N = π‘«‚∑√øî≈ M = ·¡§‚§√ø“®

P = æ≈“ ¡à“ ‡´≈≈å

√Ÿª∑’Ë 4 ®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ (mean ± SEM)

„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° ®”·π°μ“¡√–¬–

¢Õß«ß®√∑“ß√–∫∫ ◊∫æ—π∏ÿå a,b Õ—°…√¬°∑’Ë·μ°μà“ß°—π¡’§«“¡

·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

√Ÿª∑’Ë 5 ®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ (mean ± SEM)

„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° „π ÿ°√ “«ª°μ‘

·≈– ÿ°√ “«∑’Ëæ∫‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫ a,b Õ—°…√¬°∑’Ë

·μ°μà“ß°—π¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ „π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ°

·∫àßμ“¡√–¬–¢Õß√–∫∫ ◊∫æ—π∏ÿå π‘«‚∑√øî≈„π™—Èπ„μâ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°„π√–¬–øÕ≈≈‘‡§‘≈ ®–¡’ª√‘¡“≥¡“°°«à“√–¬–≈Ÿ‡∑’¬≈

Õ¬à“ß¡’π—¬ ”§—≠ (P=0.01) ·≈–Õ‘‚Õ´‘‚πøî≈„π√–¬–≈Ÿ‡∑’¬≈®–

¡’ª√‘¡“≥¡“°°«à“√–¬–øÕ≈≈‘‡§‘≈Õ¬à“ß¡’π—¬ ”§—≠ (P<0.001)

æ≈“ ¡à“‡´≈≈å„π√–¬–≈Ÿ‡∑’¬≈®– Ÿß°«à“√–¬–øÕ≈≈‘‡§‘≈·≈–

√–¬–√—ß‰¢à‰¡à∑”ß“πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) (√Ÿª∑’Ë 4) „π

 ÿ°√ “«∑’Ëæ∫¡¥≈Ÿ°Õ—°‡ ∫ ª√‘¡“≥π‘«‚∑√øî≈„π™—Èπ„μâ‡¬◊ËÕ

∫ÿºπ—ß¡¥≈Ÿ°®– Ÿß¢÷Èπ 4 ‡∑à“ (P<0.001) „π¢≥–∑’Ë‰¡àæ∫°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å™π‘¥Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠ (√Ÿª∑’Ë 5)

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ°

‚¥¬∑—Ë«‰ª‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«æ∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π

∑ÿ°™—Èπ¢Õß‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° (√Ÿª∑’Ë 3) ‚¥¬‡©≈’Ë¬¿“¬„π™—Èπ‡¬◊ËÕ∫ÿ

º‘«§Õ¡¥≈Ÿ° æ∫≈‘¡‚ø‰´μå 32.1 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬

3-203 ‡´≈≈å) π‘«‚∑√øî≈ 22.2 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬

0-162 ‡´≈≈å) ·≈–·¡§‚§√ø“® 10.8 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß

(æ‘ —¬ 0-60 ‡´≈≈å) „π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«§Õ¡¥≈Ÿ° æ∫≈‘¡‚ø‰´μå

69.0 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 1-341 ‡´≈≈å) π‘«‚∑√øî≈

45.1 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-506 ‡´≈≈å) ·¡§‚§√ø“®

1.5 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-16 ‡´≈≈å) Õ‘‚Õ´‘‚πøî≈

10.7 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-134 ‡´≈≈å) ·≈– æ≈“ ¡à“

‡´≈≈å 26.5 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-204 ‡´≈≈å)  ÿ°√

 “«∑’Ëæ∫°“√Õ—°‡ ∫¢Õß§Õ¡¥≈Ÿ°®–æ∫ª√‘¡“≥Õ‘‚Õ´‘‚πøî≈

„π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«§Õ¡¥≈Ÿ° Ÿß¢÷Èπ 5 ‡∑à“ (P=0.03) ·≈–æ∫

æ≈“ ¡à“‡´≈≈å Ÿß¢÷Èπ 2 ‡∑à“ (P=0.04) „π¢≥–∑’Ë‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥Õ◊ËπÊ ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05)

æ≈“ ¡à“‡´≈≈å„π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«¢Õß§Õ¡¥≈Ÿ°„π√–¬–øÕ≈≈‘‡§‘≈

(80.4 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß) ®– Ÿß°«à“√–¬–≈Ÿ‡∑’¬≈ (22.8 ‡´≈≈å/

æ◊Èπ∑’Ë 20 ™àÕß) ·≈–√–¬–√—ß‰¢à‰¡à∑”ß“π (19.3 ‡´≈≈å/æ◊Èπ∑’Ë

20 ™àÕß) Õ¬à“ß¡’π—¬ ”§—≠ (P<0.01) „π¢≥–∑’Ë‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥Õ◊ËπÊ ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ßμ“¡«ß√Õ∫°“√‡ªìπ —¥

Õ¬à“ß¡’π—¬ ”§—≠ (P>0.05)

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥

‚¥¬∑—Ë«‰ª‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«æ∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π

∑ÿ°™—Èπ¢Õß‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ (√Ÿª∑’Ë 3) ‚¥¬‡©≈’Ë¬¿“¬„π™—Èπ‡¬◊ËÕ∫ÿ

™àÕß§≈Õ¥ æ∫≈‘¡‚ø‰´μå 32.8 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬
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1-109 ‡´≈≈å) π‘«‚∑√øî≈ 28.8 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬

0-292 ‡´≈≈å) ·≈– ·¡§‚§√ø“® 18.8 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß

(æ‘ —¬ 0-114 ‡´≈≈å) „π™—Èπ„μâ‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ æ∫≈‘¡‚ø‰´μå

95.5 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 1-308 ‡´≈≈å) π‘«‚∑√øî≈

11.3 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-83 ‡´≈≈å) ·¡§‚§√ø“®

0.8 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-8 ‡´≈≈å) Õ‘‚Õ´‘‚πøî≈ 4.1

‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-25 ‡´≈≈å) ·≈– æ≈“ ¡à“‡´≈≈å

15.3 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß (æ‘ —¬ 0-66 ‡´≈≈å)  ÿ°√ “«∑’Ëæ∫

°“√Õ—°‡ ∫¢Õß™àÕß§≈Õ¥®–æ∫ª√‘¡“≥æ≈“ ¡à“‡´≈≈å„π™—Èπ„μâ

‡¬◊ËÕ∫ÿº‘«™àÕß§≈Õ¥ Ÿß¢÷Èπ 2 ‡∑à“ (P=0.04) „π¢≥–∑’Ë‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠

(P>0.05) Õ‘‚Õ´‘‚πøî≈„π™—Èπ„μâ‡¬◊ËÕ∫ÿº‘«¢Õß™àÕß§≈Õ¥„π

√–¬–√—ß‰¢à‰¡à∑”ß“π (11.4 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß) ®– Ÿß°«à“

√–¬–≈Ÿ‡∑’¬≈ (3.4 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß) ·≈–√–¬–øÕ≈≈‘‡§‘≈

(2.2 ‡´≈≈å/æ◊Èπ∑’Ë 20 ™àÕß) Õ¬à“ß¡’π—¬ ”§—≠ (P=0.02)

„π¢≥–∑’Ë‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ ∑’Ë™àÕß§≈Õ¥‰¡àæ∫

°“√‡ª≈’Ë¬π·ª≈ßμ“¡«ß√Õ∫°“√‡ªìπ —¥Õ¬à“ß¡’π—¬ ”§—≠

(P>0.05)

√–¥—∫§«“¡√ÿπ·√ß·≈–√–¬–‡«≈“¢Õß°“√‡°‘¥¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫

®“° ÿ°√ “«®”π«π 42 μ—« √–¥—∫§«“¡√ÿπ·√ß·≈–

√–¬–‡«≈“°“√‡°‘¥‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫ ·∫àßμ“¡

®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘«

§◊Õ ≈‘¡‚ø‰´μå π‘«‚∑√øî≈ ·≈–æ≈“ ¡“‡´≈≈å ®“°°“√·∫àß

°≈ÿà¡μ“¡ª√‘¡“≥‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑—Èß 3 ™π‘¥ æ∫«à“ ÿ°√ “«

∑’ËÕ¬Ÿà„π√–¬–øÕ≈≈‘‡§‘≈ À√◊Õ√–¬–√—ß‰¢à‰¡à∑”ß“π à«π„À≠à ¡’

°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°·∫∫‡√◊ÈÕ√—ß„π√–¥—∫

§«“¡√ÿπ·√ß¡“° (severe chronic) „π¢≥–∑’Ë ÿ°√ “«∑’ËÕ¬Ÿà„π

√–¬–≈Ÿ‡μ’¬≈  à«π„À≠à®–æ∫°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°·∫∫‡√◊ÈÕ√—ß„π√–¥—∫§«“¡√ÿπ·√ßπâÕ¬ (mild chronic)

·≈– ÿ°√ “« 2 μ—« ‰¡àæ∫¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫

(μ“√“ß∑’Ë 6)

ŒÕ√å‚¡π å‚ª√‡® ‡μÕ‚√π

     √–¥—∫¢Õß P
4
 „π ÿ°√ “«·μà≈–√–¬–· ¥ß„πμ“√“ß∑’Ë 7

√–¥—∫ P
4
 „π ÿ°√ “« 9 μ—« ‰¡àπ”¡“§”π«≥‡π◊ËÕß®“°æ∫

§«“¡º‘¥ª°μ‘·∫∫∂ÿßπÈ”√—ß‰¢à ·≈–/À√◊Õ ¡¥≈Ÿ°‡ªìπÀπÕß ·≈–

 ÿ°√ “« 3 μ—«‰¡à‰¥â∑”°“√μ√«®√–¥—∫ P
4
 ‚¥¬‡©≈’Ë¬ P

4
 „π

μ“√“ß∑’Ë 6 ®”π«π ÿ°√ “« (μ—«) ·≈–√âÕ¬≈– (μ—«‡≈¢„π«ß‡≈Á∫) ∑’Ëæ∫ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥®”·π°μ“¡√–¥—∫§«“¡√ÿπ·√ß

·≈–√–¬–‡«≈“¢Õß°“√‡°‘¥¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫

    √–¬–‡«≈“°“√‡°‘¥                                                          √–¥—∫§«“¡√ÿπ·√ß

πâÕ¬ ª“π°≈“ß ¡“° √«¡

‡©’¬∫æ≈—π 1 (2.5) 1 (2.5) 9 (22.5) 11 (27.5)

°÷Ëß‡©’¬∫æ≈—π 2 (5.0) 0 (0) 0 (0) 2 (5.0)

‡√◊ÈÕ√—ß 13 (32.5) 5 (12.5) 9 (22.5) 27 (67.5)

√«¡ 16 (40.0) 6 (15.0) 18 (45.0) 40 (100.0)

μ“√“ß∑’Ë 7 √–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡μÕ‚√π (P
4
) „π·μà≈–°≈ÿà¡ ÿ°√ “«

°≈ÿà¡ ÿ°√ “« ®”π«π (μ—«) √–¥—∫ P
4
 (π“‚π‚¡≈/≈‘μ√)

√–¬–øÕ≈≈‘‡§‘≈ 4 4.2±2.1a

√–¬–≈Ÿ‡μ’¬≈ 24 91.3±36.1b

√–¬–√—ß‰¢à‰¡à∑”ß“π 2 0.8±0.2a

a,bÕ—°…√¬°∑’Ë·μ°μà“ß°—π„π§Õ≈—¡ªá‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.001); √–¥—∫ŒÕ√å‚¡π å‚ª√‡® ‡μÕ‚√π„π ÿ°√ “«

9 μ—« ‰¡àπ”¡“§”π«≥‡π◊ËÕß®“°æ∫§«“¡º‘¥ª°μ‘·∫∫∂ÿßπÈ”√—ß‰¢à ·≈–/À√◊Õ ¡¥≈Ÿ°‡ªìπÀπÕß ·≈– ÿ°√ 3 μ—«‰¡à‰¥â∑”°“√μ√«®

√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡μÕ‚√π
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 ÿ°√ “«∑’ËÕ¬ÿà„π√–≈–≈Ÿ‡∑’¬≈ Ÿß°«à“  ÿ°√ “«√–¬–øÕ≈≈‘‡§‘≈

·≈–√–¬–√—ß‰¢à‰¡à∑”ß“πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.001) „π√–¬–

≈Ÿ‡∑’¬≈√–¥—∫ P
4
 ¡’§«“¡·ª√ª√«π√–À«à“ß ÿ°√ “«·μà≈–μ—«

§àÕπ¢â“ß Ÿß ‚¥¬·ª√º—π √–À«à“ß 20.1-143.4 π“‚π‚¡≈/≈‘μ√

«‘®“√≥å

°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

·≈–°“√°√–®“¬μ—«¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°„π ÿ°√ “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥ „π°“√

»÷°…“§√—Èßπ’È≈—°…≥–‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° ÿ°√ “«„π√–¬–

øÕ≈≈‘‡§‘≈·≈–√–¬–≈Ÿ‡μ’¬≈‡ªìπ™π‘¥ pseudostratified columnar

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Keaoket et al. (2001) „π·¡à

 ÿ°√ª°μ‘ Keaoket et al. (2001) æ∫«à“‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ°¡’

§«“¡ Ÿß∑’Ë ÿ¥„π™à«ß·√°¢Õß√–¬–‰¥‡Õ μ√—  „π°“√»÷°…“

§√—Èßπ’È‰¡àæ∫§«“¡·μ°μà“ß¢Õß§«“¡ Ÿß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

√–À«à“ß ÿ°√ “«·μà≈–°≈ÿà¡‡π◊ËÕß®“°°“√·∫àß ÿ°√μ“¡√–¬–

¢Õß«ß®√∑“ß√–∫∫ ◊∫æ—π∏ÿå‰¡à “¡“√∂·¬°√–¬–‰¥‡Õ ∑√— 

ÕÕ°‡ªìπ√–¬–μâπ √–¬–°≈“ß ·≈–√–¬–∑â“¬‰¥â πÕ°®“°π’È°“√

∑’Ë§«“¡ Ÿß¢Õß‡¬◊ËÕ∫ÿºπ—ß¡¥≈Ÿ°‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ·≈–‰¡à

æ∫§«“¡·μ°®“°®“°·¡à ÿ°√ª°μ‘ ∫àß™’È«à“ ÿ°√ “«∑’Ë∂Ÿ°§—¥∑‘Èß

‡π◊ËÕß®“°ªí≠À“ÀπÕß‰À≈®“°™àÕß§≈Õ¥‡À≈à“π’È‰¡à¡’§«“¡

º‘¥ª°μ‘¢Õß‡¬◊ËÕ∫ÿºπ—ß™àÕß§≈Õ¥ „π ÿ°√ “«√–¬–√—ß‰¢à‰¡à

∑”ß“πæ∫‡´≈≈å ‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° à«π„À≠à¡’≈—°…≥–

cuboidal πÕ°®“°π’È¬—ßæ∫À≈Õ¥‡≈◊Õ¥„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

§Õ¡¥≈Ÿ° ·≈–™àÕß§≈Õ¥  ÿ°√ “«  Õ¥§≈âÕß°—∫°“√»÷°…“„π

·¡à ÿ°√ (Kaeoket et al., 2001) ·≈–æ∫μàÕ¡¡¥≈Ÿ° ·≈–

secretory vesicle ®”π«π¡“°„π ÿ°√ “«√–¬–≈Ÿ‡μ’¬≈ ‡π◊ËÕß®“°

P
4
 √–¥—∫ Ÿß„π™à«ß‰¥‡Õ μ√— ™à«¬°√–μÿâπ°“√‡æ‘Ë¡®”π«π

¢¬“¬¢π“¥·≈–°“√æ—≤π“¢ÕßμàÕ¡¡¥≈Ÿ° ‡æ◊ËÕ∑”Àπâ“∑’Ë √â“ß

‚ª√μ’π·≈– “√™π‘¥μà“ßÊ (Knight et al., 1973)

°“√»÷°…“§√—Èßπ’Èæ∫≈‘¡‚ø‰´μå‰¥â∑—Ë«‰ª„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ° ‡π◊ÈÕ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ·≈–‡π◊ÈÕ‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ „π

∑ÿ°√–¬–¢Õß«ß®√°“√‡ªìπ —¥  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß

Bischof et al. (1994) ≈‘¡‚ø‰´μå‡ªìπ‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë

¡’§«“¡ ”§—≠·≈–®”‡ªìπ ”À√—∫™—Èπ‡¬◊ËÕ∫ÿº‘« °“√æ∫≈‘¡‚ø‰´μå

‡æ‘Ë¡®”π«π Ÿß¢÷ÈπÕ“®· ¥ß∂÷ß¿“«–°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß

¿“¬„π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° (Stockham and Scott, 2002)

„π°“√»÷°…“π’Èæ∫π‘«‚∑√øî≈®”π«π¡“° ·≈–æ∫

°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π‡°◊Õ∫∑ÿ°™—Èπ¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

‡π◊ÈÕ‡¬◊ËÕ∫ÿ§Õ¡¥≈Ÿ° ·≈–‡π◊ÈÕ‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥ „π∑ÿ°√–¬–¢Õß

«ß®√°“√‡ªìπ —¥ „π·¡à ÿ°√ª°μ‘ π‘«‚∑√øî≈„π™—Èπ‡¬◊ËÕ∫ÿº‘«

‚æ√ß¡¥≈Ÿ°æ∫‰¥â¡“°∑’Ë ÿ¥„π√–¬–øÕ≈≈‘‡§‘≈ ·≈–æ∫‰¥â

∑—Ë«‰ª„π√–¬–≈Ÿ‡μ’¬≈ (Kaeoket et al., 2001) „π¢≥–∑’Ëæ∫

‰¥âπâÕ¬¡“°„π ÿ°√ “«°àÕπ«—¬‡®√‘≠æ—π∏ÿå (Jiwakanon et al.,

2006) °“√æ∫π‘«‚∑√øî≈®”π«π¡“°„π‡¬◊ËÕ∫ÿº‘«·≈–‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘« Õ“®‡π◊ËÕß¡“®“° ÿ°√ “«„π°“√»÷°…“π’È¡’

¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫ (de Winter et al., 1995)

π‘«‚∑√øî≈¡’§«“¡ ”§—≠„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π°≈‰°°“√

ªÑÕß°—πμπ‡Õß‡ªìπ¥à“π·√° (first line of defence mechanism)

∫àß™’È¿“«°“√≥åμ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π (Tizard, 2004) „π°“√

»÷°…“§√—Èßπ’È ÿ°√ “« 27.5% æ∫°“√Õ—°‡ ∫·∫∫‡©’¬∫æ≈—π

¢Õß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ·≈– à«π„À≠à (9/11 μ—«) æ∫«à“¡’

§«“¡√ÿπ·√ß Ÿß

„π°“√»÷°…“π’Èæ∫·¡§‚§√ø“®‰¥â∑—Ë«‰ª„π‡π◊ÈÕ‡¬◊ËÕ

 à«πμà“ßÊ ¢Õß∑“ß‡¥‘π√–∫∫ ◊∫æ—π∏ÿå „π∑ÿ°√–¬–¢Õß«ß®√

°“√‡ªìπ —¥ ´÷Ëß¢—¥·¬âß°—∫°“√»÷°…“∑’Ëºà“π¡“ (Kaeoket et al.,

2001; Jiwakanon et al., 2006)  “‡ÀμÿÕ“®‡°‘¥®“° ÿ°√

 “«„π°“√»÷°…“π’È¡’¿“«–‡π◊ÈÕ ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫

·¡§‚§√ø“®®–‡¢â“¡“μ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ¥â«¬°“√¥÷ß¥Ÿ¥®“°

‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’Ë∂Ÿ°∑”≈“¬·≈–μ“¬‚¥¬π‘«‚∑√øî≈ ®÷ß®—¥

‡ªìπ°≈‰°°“√ªÑÕß°—πμ—«‡Õß¥à“π∑’Ë Õß (Male, 2001) πÕ°®“°

π’È°“√æ∫·¡§‚§√ø“®‡æ‘Ë¡®”π«π Ÿß¢÷Èπ„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°Õ“®· ¥ß∂÷ß°“√‡°‘¥¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫

·∫∫‡√◊ÈÕ√—ß‰¥â¥â«¬ (de Winter et al., 1995) ‚¥¬∑—Ë«‰ª

·¡§‚§√ø“® ∂Ÿ° √â“ß®“°‰¢°√–¥Ÿ° „π¢≥–∑’Ë¬—ß‰¡à‡®√‘≠æ—≤π“

‡μÁ¡∑’Ë·≈–¬—ßÕ¬Ÿà„π°√–· ‡≈◊Õ¥ 2-3 «—π ®–‡ªìπ‚¡‚π‰´μå ®“°

π—Èπ®–‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ·≈–æ—≤π“‡®√‘≠‡μÁ¡∑’Ë‡ªìπ·¡§‚§√ø“®‡ªìπ

‡´≈≈å∑’Ë¡’√Ÿª√à“ß°≈¡ ¡’π‘«‡§≈’¬ ‡¥’¬«∑’Ë¡’≈—°…≥–°≈¡ §≈â“¬∂—Ë«

(bean-shape) À√◊Õ‡«â“·À«àß (indented) ¡’‰´‚μæ≈“ ¡¡“°

ª√–°Õ∫‰ª¥â«¬‰¡‚μ§Õπ‡¥√’¬ ‡Õπ‚¥æ≈“ ¡‘§ ‡√μ‘§Ÿ≈—Ë¡

°Õ≈®‘·Õææ“√“μ—  ‰≈‚´‚´¡ ·«§‘«‚Õ≈ (vacuoles) ·≈–

·°√πŸ≈μà“ßÊ ·¡§‚§√ø“®®–‡¢â“¡“μ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ¥â«¬

°“√¥÷ß¥Ÿ¥®“°‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’Ë∂Ÿ°∑”≈“¬·≈–μ“¬‚¥¬

π‘«‚∑√øî≈ ®÷ß®—¥‡ªìπ°≈‰°°“√ªÑÕß°—πμ—«‡Õß¥à“π∑’Ë Õß

(Male, 2001) Àπâ“∑’Ë¢Õß·¡§‚§√ø“®§◊Õ°“√°≈◊π∑”≈“¬ ´÷Ëß

®–∑”„Àâ¡’√Ÿª√à“ß¢π“¥„À≠à¢÷Èπ ¡’‡∑â“‡∑’¬¡ (pseudopodia) ®π

°√–∑—Ëß¡’√Ÿª√à“ß‰¡à·πàπÕπ ¡—°æ∫‡»…‡´≈≈å¿“¬„π‰´‚μæ≈“ ¡

·¡§‚§√ø“®‡¢â“¡“μ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ‰¥â™â“ ·μà¡’ª√– ‘∑∏‘¿“æ

 Ÿß°«à“π‘«‚∑√øî≈ „π°“√∑”≈“¬ ‘Ëß·ª≈°ª≈Õ¡·≈–·∫§∑’‡√’¬

™π‘¥∑’Ë∑πμàÕπ‘«‚∑√øî≈‰¥â ·≈–¬—ß∑”Àπâ“∑’Ë‡ªìπ‡´≈≈å∑’Ëπ”
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‡ πÕ·Õπμ‘‡®π (antigen-presenting cell) μàÕ T ≈‘¡‚ø‰´μå

·¡§‚§√ø“®‡ªìπ‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑—Èß·∫∫‰¡à®”‡æ“–

·≈–®”‡æ“– MHC class II πÕ°®“°®–æ∫‰¥â∫πº‘«¢Õß ·¡§

‚§√ø“®·≈–‚¡‚π‰´μå·≈â«¬—ßæ∫∫π‡¥π‰¥√μ‘§‡´≈≈å (dendritic

cells) T ·≈– B ≈‘¡‚ø‰´μå endothelial cells ·≈– epithelial

cells ŒÕ√å‚¡π å‡Õ ‚μ√‡®π¡’º≈‡Àπ’Ë¬«π”„Àâ‡´≈≈å‡À≈à“π’È

‡æ‘Ë¡®”π«π¢÷Èπ‰¥â ·¡§‚§√ø“®¬—ß∑”Àπâ“∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

‡®√‘≠‡ª≈’Ë¬π·ª≈ß·≈–æ—≤π“¢Õß‡´≈≈åμà“ßÊ „π‡π◊ÈÕ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°·≈–°“√æ—≤π“¢Õß§—æ¿– πÕ°®“°π’È¬—ßæ∫«à“

·¡§‚§√ø“® “¡“√∂ √â“ß “√°¥¿Ÿ¡‘§ÿâ¡°—π (immunosuppressive

factor) ‡æ◊ËÕ¬—∫¬—Èß°“√‡¢â“¡“·≈–°“√∑”ß“π¢Õß T cytotoxic cell

≈¥°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫‡©æ“–∑’Ë·≈–°“√‰¡à¬Õ¡

√—∫§—æ¿–‰¥â

Õ‘‚Õ´‘‚πøî≈æ∫¡“°∑’Ë ÿ¥¿“¬„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π

„μâ‡¬◊ËÕ∫ÿº‘«‚æ√ß¡¥≈Ÿ° ·≈–§Õ¡¥≈Ÿ°¢Õß ÿ°√ “«√–¬–

≈Ÿ‡μ’¬≈ ´÷Ëß Õ¥§≈âÕß°—∫√–¬–‰¥‡Õ μ√— „π·¡à ÿ°√∑’Ëæ∫

Õ‘‚Õ´‘‚πøî≈¡“°∑’Ë ÿ¥ (Kaeoket et al., 2001) „π°“√»÷°…“π’È

æ∫«à“™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π¢ÕßμàÕ¡¡¥≈Ÿ° ¡’Õ‘‚Õ ‘́‚πøî≈

®”π«π¡“°∑’Ë ÿ¥„π ÿ°√ “«√–¬–√—ß‰¢à‰¡à∑”ß“π ‡æ◊ËÕ∑”Àπâ“∑’Ë

 √â“ß·≈– à́Õ¡·´¡À≈Õ¥‡≈◊Õ¥ ·≈–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

(Jeziorska et al., 1995) ¡’√“¬ß“πæ∫«à“Õ‘‚Õ ‘́‚πøî≈

‡¡◊ËÕ‡®√‘≠‡μÁ¡∑’Ë·≈–∂Ÿ°°√–μÿâπ “¡“√∂ √â“ß “√ vascular

endothelial growth factor (VEGF) (Horiuchi and Weller,

1997) ‚¥¬„π ÿ°√æ∫«à“ VEGF ™à«¬°√–μÿâπ°“√ √â“ß °“√

æ—≤π“À≈Õ¥‡≈◊Õ¥ ·≈–§ÿ≥ ¡∫—μ‘„π°“√¬Õ¡„Àâ¢Õß‡À≈«´÷¡

ºà“π¢Õßºπ—ßÀ≈Õ¥‡≈◊Õ¥ √«¡∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—μ‘

¢Õß‡ âπ‡≈◊Õ¥ (vascularity) ¿“¬„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

(Vonnahme et al., 2001) ∑”„Àâ‡°‘¥°“√∫«¡πÈ”·≈–§—Ëß‡≈◊Õ¥

‡æ‘Ë¡¢÷Èπ„π‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°∑’Ë¡’°“√Õ—°‡ ∫ πÕ°®“°π’È¬—ß

æ∫Õ‘‚Õ ‘́‚πøî≈¡“°„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„μâ‡¬◊ËÕ∫ÿº‘«™àÕß§≈Õ¥

´÷ËßÕ“®‡¢â“¡“∑”Àπâ“∑’Ë„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π §◊Õ ªØ‘°‘√‘¬“°“√·æâ

(hypersensitivity) °“√Õ—°‡ ∫ °“√°≈◊π∑”≈“¬ ‘Ëß·ª≈°ª≈Õ¡

À√◊Õμ—«°àÕ‚√§ ‚¥¬„™â “√¿“¬„π·°√πŸ≈∫“ß™π‘¥´÷Ëß®”‡æ“–

μàÕ°“√°”®—¥·≈–∑”≈“¬‡™◊ÈÕ‚√§ (Stockham and Scott, 2002)

„π°“√»÷°…“§√—Èßπ’È °“√æ∫Õ‘´‘‚πøî≈„πª√‘¡“≥ Ÿß„π ÿ°√ “«

∫“ßμ—«Õ“®∫àß™’È∂÷ß¿“«–°“√‡√‘Ë¡øóôπμ—« ·≈–°“√√—°…“μπ‡Õß

¢Õß‡π◊ËÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

æ≈“ ¡“‡´≈≈åæ∫¡“°„π à«πμà“ßÊ ¢Õß∑“ß‡¥‘π√–∫∫

 ◊∫æ—π∏ÿå„π ÿ°√ “«∑ÿ°√–¬–¢Õß«ß√Õ∫°“√‡ªìπ —¥ ´÷Ëß· ¥ß

∂÷ß§«“¡º‘¥ª°μ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° æ≈“ ¡“‡´≈≈å∑”

Àπâ“∑’Ë„π°“√º≈‘μ·Õπμ‘∫Õ¥’™π‘¥ IgG IgM ·≈– IgA °“√

æ∫æ≈“ ¡“‡´≈≈å‡ªìπ®”π«π¡“°· ¥ß∂÷ß°“√Õ—°‡ ∫·∫∫°÷Ëß

‡©’¬∫æ≈—π ∂÷ß‡√◊ÈÕ√—ß¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° (de Winter

et al., 1992; 1995) ®”π«π¢Õßæ≈“ ¡“‡´≈≈åμàÕæ◊Èπ∑’Ë∫àß™’È

√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫‰¥â

(Dalin et al., 2004) „π°“√»÷°…“π’È°“√æ∫æ≈“ ¡“‡´≈≈å„π

 ÿ°√√–¬–√—ß‰¢à‰¡à∑”ß“π∫“ßμ—« · ¥ß∂÷ß°“√μ‘¥‡™◊ÈÕ·≈–¿“«–

‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫„π ÿ°√ “«√–¬–√—ß‰¢à‰¡à∑”ß“π

°“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“ «ß√Õ∫°“√‡ªìπ —¥¡’

Õ‘∑∏‘æ≈μàÕ°“√°√–®“¬μ—«¢Õß‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π„πÕ«—¬«–

 ◊∫æ—π∏ÿå¢Õß ÿ°√‡æ»‡¡’¬ (Kaeoket et al., 2001) ·≈–æ∫«à“

§«“¡√ÿπ·√ß¢Õß°“√‡°‘¥‡π◊ÈÕ‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°Õ—°‡ ∫¢÷Èπ°—∫

ª√‘¡“≥¢Õß·∫§∑’‡√’¬∑’Ë‡¢â“ ŸàÕ«—¬«– ◊∫æ—π∏ÿå·≈â«∑”„Àâ‡°‘¥

°√–∫«π°“√Õ—°‡ ∫¢÷Èπ (Jana et al., 2007) ¥—ßπ—Èπªí®®—¬∑’Ë¡’

º≈μàÕª√‘¡“≥·≈–°“√°√–®“¬μ—«¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°ª√–°Õ∫¥â«¬Õ¬à“ßπâÕ¬ 2 ªí®®—¬ ‚¥¬«ß®√

°“√‡ªìπ —¥¡’º≈μàÕ°“√°√–®“¬μ—«¢Õß‡´≈≈å¿Ÿ¡‘§ÿâ¡°—π„π™—Èπ

μà“ßÊ ¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå ·≈–¡’§«“¡·ª√ª√«π√–À«à“ß√–¬–

¢Õß«ß√Õ∫°“√‡ªìπ —¥ „π¢≥–∑’Ë°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π‚æ√ß

¡¥≈Ÿ°¡’º≈μàÕ°“√‡æ‘Ë¡ª√‘¡“≥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°

‚¥¬ √ÿª °≈ÿà¡¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« à«π„À≠à„π∑àÕ

∑“ß‡¥‘π√–∫∫ ◊∫æ—π∏ÿå¢Õß ÿ°√ “«∑’Ë¡’ªí≠À“ÀπÕß‰À≈¬—ß§ß

∑”ß“π‰¥âμ“¡ª°μ‘¿“¬„μâÕ‘∑∏‘æ≈≈¢Õß«ß®√∑“ß√–∫∫ ◊∫æ—π∏ÿå

π‘‚∑√øî« ·≈–æ≈“ ¡à“‡´≈≈å ∫àß™’È°√–∫«π°“√Õ—°‡ ∫„π‡¬◊ËÕ∫ÿ

ºπ—ß¡¥≈Ÿ° ®“° ÿ°√ “«∑—ÈßÀ¡¥ 23.8% ¬—ß§ß¡’°“√Õ—°‡ ∫

¢Õß¡¥≈Ÿ°√ÿπ·√ß „π¢≥–∑’Ë‡À≈◊Õ°”≈—ßÕ¬Ÿà„π√–¬–øóôπ ¿“æ

¿“¬„μâ°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‡©æ“–∑’Ë∑’ËÕ¬Ÿà¿“¬„π

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

°‘μμ‘°√√¡ª√–°“»

‚§√ß°“√«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“° ∑ÿπæ—≤π“

»—°¬¿“æ„π°“√∑”ß“π«‘®—¬¢ÕßÕ“®“√¬å√ÿàπ„À¡à (MRG4880127)

 ”π—°ß“π§≥–°√√¡°“√Õÿ¥¡»÷°…“ ( °Õ.) ·≈– ”π—°ß“π

°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.) ·≈–‚§√ß°“√ àß‡ √‘¡∑—°…–

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

»÷°…“ 2551 ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ §ÿ≥ ÿª√–¥‘…∞å À«—ß„π∏√√¡

 ”À√—∫°“√μ—¥·≈–¬âÕ¡ ’™‘Èπ‡π◊ÈÕ ·≈–§ÿ≥®—π∑√å ‡æÁ≠

 ÿ«‘¡≈∏’√–∫ÿμ√  ”À√—∫°“√μ√«®ŒÕ√å‚¡π‚ª√‡® ‡μÕ‚√π



Journal of Applied Animal Science Vol.2 No.1-2 January-August 2009 45

‡Õ° “√Õâ“ßÕ‘ß

Bischof, R.J., Brandon, M.R. and Lee, C.S. 1994. Studies

on the distribution of immune cells in the uteri of

prepubertal and cycling gilts. J. Reprod. Immunol.

26: 111-129.

Dalin, A.M., Kaeoket, K. and Persson, E. 2004. Immune

cell infiltration of normal and impaired sow

endometrium. Anim. Reprod. Sci. 82-83: 401-413.

de Winter, P.J.J., Verdonck, M., de Kruif, A., Devriese, L.A.

and Haesebrouck, F. 1992. Endometritis and

vaginal discharge in the sow. Anim. Reprod. Sci.

28: 51-58.

de Winter, P.J.J., Verdonck, M., de Kruif, A., Devriese, L.A.

and Haesebrouck, F. 1995. Bacterial endometritis

and vaginal discharge in the sow: prevalence of

different bacterial species and experimental

reproduction of the syndrome. Anim. Reprod. Sci.

37: 325-335.

Engblom, L., Lundeheim, N., Dalin, A.-M. and Andersson,

K. 2007. Sow removal in Swedish commercial

herds. Livest. Sci. 106: 76-86.

Graham, L.H., Bolling, J., Miller, G., Pratt-Hawkes, N. and

Joseph, S. 2002. Enzyme-Immunoassay for the

measurement of luteinizing hormone in the serum

of African elephants (Loxodonta africana). Zoo Biol.

21: 403-408.

Horiuchi, T. and Weller, P.F. 1997. Expression of

vascular endothelial growth factor by human

eosinophils: upregulation by granulocyte macrophage

colony-stimulating factor and interleukin-5. Am.

J. Respir. Cell. Mol. Biol. 17: 70-77.

Jana, B., Kucharski, J., Dzienis, A. and Deptula, K. 2007.

Changes in prostaglandin production and ovarian

function in gilts during endometritis infuced by

Escherichia coli infection. Anim. Reprod. Sci. 97:

137-150.

Jeziorska, M., Salamonsen, L.A. and Woolley, D.E. 1995.

Mast cell and eosinophil distribution and activation

in human endometrium throughout the menstrual

cycle. Biol. Reprod. 53: 312-320.

Jiwakanon, J., Persson, E. and Dalin, A.M. 2006. The

endometrium of the anoestrous female pig: studies on

infiltration by cells of the immune system. Reprod.

Domest. Anim. 41: 191-195.

Kaeoket, K., Persson, E. and Dalin, A.M. 2001. The sow

endometrium at different stages of the oestrus cycle:

studies on morphological changes and infiltration

by cells of the immune system. Anim. Reprod. Sci.

65: 95-114.

Khawnual, P., Tummaruk, P., Suwimonteerabutr., Lohachit,

C. and Brown, J.L. 2006. Relationship between

serum progesterone and fecal progestins in non-

pregnant female Asian elephants. Proceedings of the

2nd Symposium on the Asian Zoo and Wildlife

Medicine and The 1st Workshop on zoo and Wildlife

Pathology (AZWMP 2006). Bangkok, Thailand.

October 26-29: 14.

Knight, J.W., Bazer, F.W. and Wallace, H.D. 1973.

Hormonal regulation of porcine uterine protein

secretion. J. Anim. Sci. 36: 546-553.

Lewis, G.S.1997. Uterine Health and Disorders. J. Dairy

Sci. 80: 984-994.

Male, D. 2001. Introduction to the immune system. In I.

Roitt, J. Brostoff and D. Male (eds.), Immunology.

6th ed., pp. 1-12. Edinburgh: Mosby.

Muirhead M.R. 1986. Epidemiology and control of

vaginal discharges in the sow after service. Vet Rec.

119 :233-5.

Oravainen, J., Heinonen, M., Seppa-Lassila, L., Orro, T.,

Tast, A., Virolainen, J.V., and Peltoniemi, O.A.T. 2006.

Factors affecting fertility in loosely housed sows

and gilts: vulvar discharge syndrome, environment

and acute-phase proteins. Reprod Domest Anim.

41:549-54.

Stockham, S.L. and Scott, M.A. 2002. Leukocytes. In

S.L. Stockham and M.A. Scott (eds.), Fundamentals

of Veterinary Clinical Pathology 1st ed., pp. 49-83.

Iowa: Iowa State Press. USA.



46 Journal of Applied Animal Science Vol.2 No.1-2 January-August 2009

Tizard, I.R. 2004. Neutrophils and their products. In

I.R. Tizard (ed.), Veterinary immunology. 7th ed.,

pp. 24-34. Philadelphia: Saunders. USA.

Tummaruk, P., Sukamphaichit, N., Kitiarpornchai, W.,

Musikjearanan, S. and Tantasuparuk, W. 2006.

Seasonal influence on causes of culling in gilts.

Proceeding of the 19th IPVS Congress. Copenhagen,

Denmark. July 16-19: 498.

Tummaruk, P., Kesdangsakonwut, S. and Kunavongkrit,

A. 2009. Relationships among specific reasons for

culling, reproductive data,and gross morphology of

the genital tracts in gilts culled due to reproductive

failure in Thailand. Theriogenology. 71: 369-375.

Vonnahme, K.A., Wilson, M.E. and Ford, S.P. 2001.

Relationship between placental vascular endothelial

growth factor expression and placental/endometrial

vascularity in the pig. Biol. Reprod. 64: 1821-1825.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


