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Abstract

Hematology and clinical blood chemistry values are important for evaluate the health of animals,

diagnostic and prognosis. Animals that have any health problem will have different in hematological and clinical

blood chemistry value from that of standard values. However, most standard values laboratory in Thailand

come from foreign countries. The different in strain (breeds), environmental and food may affect hematology

and clinical blood chemistry. To establish the normal hematology and clinical blood chemistry value in our

laboratory, the authors collect the blood from healthy feline that visited Prasuarthon hospital, Faculty of

Veterinary Science, Mahidol University. Hematology and clinical blood chemistry were analyzed by automated

hematology and clinical chemistry analyzer. WBC differential count was performed using blood smear

staining with Modified-Wright's Geimsa. Clinical blood chemistry analyzed compose of blood urea nitrogen

(BUN), Creatinine (Crea), Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), alkaline

phosphatase (ALP) and total protein (TP). We found that hematology and blood clinical chemistry has normal

distribution except eosinophil, basophil and monocyte. In addition, we also found that strain (breeds), age and

sex have significant affect to some hematology and clinical blood chemistry.

Keywords:  Hematology, Clinical blood chemistry and healthy feline

Journal of Applied Animal Science 2014; 7(2): 45-55.



46 Journal of Applied Animal Science Vol.7 No.2 May-August 2014

§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥·¡«∑’Ë¡’ ÿ¢¿“æ¥’

 ª√‘¬“°√ ®“¬§”
1
  æß…åæ—π∏ÿå  ÿ«√√≥™“μ‘

1
  »ÿ¿°‘® ∫—«¡“»

1
  Õ√ÿ≥’ ·®âß· ß∑Õß

2
  «√“¿√≥å ·°â«§ß®—π∑√å

1

 «™‘√ μ√–°Ÿ≈™—¬»√’
1
  ™ÿμ‘‡æÁ≠ ∫Ÿ√≥– ‘π∑√—æ¬å

2*

1
ÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈ —μ«åª√–»ÿÕ“∑√ §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ π§√ª∞¡ 73170
2
¿“§«‘™“ª√’§≈‘π‘°·≈– —μ«»“μ√åª√–¬ÿ°μå §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ π§√ª∞¡ 73170

*
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡  E-mail address: shutipen.bur@mahidol.ac.th

∫∑§—¥¬àÕ

§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥¡’§«“¡ ”§—≠μàÕ°“√μ√«® ÿ¢¿“æ «‘π‘®©—¬‚√§ ·≈–æ¬“°√≥å‚√§„π —μ«å Õ¬à“ß‰√

°Áμ“¡ °“√®–∫àß∫Õ°«à“ º≈°“√«‘‡§√“–Àå∑’Ë‰¥âπ—Èπ¡’§«“¡º‘¥ª°μ‘À√◊Õ‰¡à ®”‡ªìπμâÕßπ”§à“∑’Ë‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“Õâ“ßÕ‘ß¡“μ√∞“π

´÷Ëß§à“Õâ“ßÕ‘ß¡“μ√∞“π¢Õß‡≈◊Õ¥·¡«∑’Ë„™â°—π„πªí®®ÿ∫—ππ—Èπ ‡ªìπ§à“Õâ“ßÕ‘ß∑’Ë‰¥â¡“®“°ß“π«‘®—¬¢Õßμà“ßª√–‡∑» ÷́Ëß¡’§«“¡‡ªìπ‰ª‰¥â
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¥—ßπ—Èπ ºŸâ«‘®—¬®÷ßμâÕß°“√»÷°…“À“§à“Õâ“ßÕ‘ß¡“μ√∞“π¢Õß·¡«∑’Ë¡’∂‘Ëπ∑’ËÕ¬Ÿà„πª√–‡∑»‰∑¬ ‡æ◊ËÕπ”§à“Õâ“ßÕ‘ß¡“μ√∞“π∑’Ë‰¥â¡“ª√—∫„™â„π

ÀâÕßªØ‘∫—μ‘°“√ °“√»÷°…“π’È ºŸâ«‘®—¬‰¥â∑”°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥®“°·¡«∑’Ë¡’ ÿ¢¿“æ¥’ ´÷Ëß¡“√—∫∫√‘°“√∑’Ë‚√ßæ¬“∫“≈ —μ«åª√–»ÿÕ“∑√

®“°π—Èππ”¡“μ√«®À“§à“∑“ß‚≈À‘μ«‘∑¬“·≈–§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥ ‚¥¬„™â‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘ ∑”°“√π—∫·¬°™π‘¥‡¡Á¥‡≈◊Õ¥

¢“«‚¥¬°“√∑”‡ ¡’¬√å‡≈◊Õ¥·≈â«¬âÕ¡¥â«¬ ’ Modified-Wrightûs Geimsa  ”À√—∫§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥∑’Ë∑”°“√«‘‡§√“–Àå ‰¥â·°à ¬Ÿ‡√’¬

‰π‚μ√‡®π (BUN) §√’Õ–μ‘π’π (Creatinine) ‡Õπ‰´¡åÕ–≈“π’πÕ–¡‘‚π∑√“π‡øÕ‡√  (ALT) ‡Õπ‰´¡å·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√ 

(AST) ‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑  (ALP) ·≈–‚ª√μ’π√«¡ (TP) ®“°°“√»÷°…“æ∫«à“ §à“∑“ß‚≈À‘μ«‘∑¬“·≈–§à“‡§¡’§≈‘π‘°„π

‡≈◊Õ¥∑’Ë‰¥âπ—Èπ¡’°“√°√–®“¬μ—«·∫∫ª°μ‘ ¬°‡«âπ Õ’‚Õ ‘‚πøî≈ (Eosinophil) ‡∫‚´øî≈ (Basophil) ·≈–‚¡‚π —́¬μå (Monocyte) ‚¥¬

æ∫«à“  “¬æ—π∏ÿå Õ“¬ÿ ·≈–‡æ»  àßº≈°√–∑∫μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥∫“ß§à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

§” ”§—≠ : §à“∑“ß‚≈À‘μ«‘∑¬“ §à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥ ·¡«∑’Ë¡’ ÿ¢¿“æ¥’
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∫∑π”

ªí®®ÿ∫—π°“√‡≈’È¬ß·¡«‡æ◊ËÕ‡ªìπ —μ«å ‡≈’È¬ß‡ªìπ‡æ◊ËÕπ

¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ ∑”„ÀâÕ—μ√“°“√‡¢â“√—∫∫√‘°“√‡æ◊ËÕμ√«®

 ÿ¢¿“æ¢Õß·¡«„π‚√ßæ¬“∫“≈ —μ«å À√◊Õ ∂“π√—∫∫√‘°“√∑“ß

 ÿ¢¿“æμà“ßÊ ¢Õß —μ«å ¡’®”π«π‡æ‘Ë¡¡“°°«à“„πÕ¥’μ ´÷Ëß„π

°“√∑’Ë®–ª√–‡¡‘π«à“·¡«¡’ ÿ¢¿“æ¥’À√◊Õ‰¡àπ—Èπ  —μ«·æ∑¬å

®”‡ªìπ®–μâÕß¡’°“√ª√–‡¡‘π∑—Èß∑“ß¥â“π≈—°…≥–¿“¬πÕ°∑—Ë«Ê

‰ª ‡™àπ ¢π“¥ √Ÿª√à“ß  ’‡Àß◊Õ° §«“¡™◊Èπ¢Õß®¡Ÿ° §«“¡ –Õ“¥

¢ÕßÀŸ·≈–¥«ßμ“ §«“¡ ¡∫Ÿ√≥å¢Õßº‘«Àπ—ß °“√‰¡à¡’·º≈ À√◊Õ

®È”‡≈◊Õ¥ ‡ âπ¢π¡—π‡ß“‰¡à·¢ÁßÀ¬“∫°√–¥â“ß ‡ªìπμâπ ·≈–°“√

‡®“–‡≈◊Õ¥‡æ◊ËÕμ√«®«‘‡§√“–Àå§à“∑“ß‚≈À‘μ«‘∑¬“√«¡∂÷ß§à“‡§¡’

§≈‘π‘°™π‘¥μà“ßÊ „π‡≈◊Õ¥  ”À√—∫°“√∑’Ë®–∫àß∫Õ°«à“º≈°“√

«‘‡§√“–Àå∑’Ë‰¥âπ—Èπ¡’§«“¡º‘¥ª°μ‘À√◊Õ‰¡à ®”‡ªìπμâÕßπ”º≈

°“√«‘ ‡§√“–Àå∑’Ë‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“Õâ“ßÕ‘ß¡“μ√∞“π

‡π◊ËÕß®“°§à“Õâ“ßÕ‘ß¡“μ√∞“π¡’§«“¡ ”§—≠Õ¬à“ß¡“°„π°“√

æ‘®“√≥“«à“ —μ«åμ—«π—ÈπÊ ¡’ ÿ¢¿“æ√à“ß°“¬ª°μ‘¥’À√◊Õ‰¡à

¡’ ¿“«–‡®Á∫ªÉ«¬√ÿπ·√ß‡æ’¬ß„¥ À√◊Õ‡°‘¥§«“¡∫°æ√àÕß°—∫

√–∫∫°“√∑”ß“π„¥¢Õß√à“ß°“¬ ´÷Ëß§à“Õâ“ßÕ‘ß¡“μ√∞“π¢Õß

‡≈◊Õ¥·¡«∑’Ë„™â°—π„πªí®®ÿ∫—ππ—Èπ ‡ªìπ§à“Õâ“ßÕ‘ß∑’Ë‰¥â¡“®“°

ß“π«‘®—¬¢Õßμà“ßª√–‡∑» ¬—ß‰¡àæ∫√“¬ß“π§à“Õâ“ßÕ‘ß∑“ß

‚≈À‘μ«‘∑¬“ ·≈–§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥¢Õß·¡«„πª√–‡∑»‰∑¬

´÷Ëß¡’§«“¡‡ªìπ‰ª‰¥â«à“§«“¡·μ°μà“ß∑“ß “¬æ—π∏ÿå (Lawler

et al, 2006; Jangsangthong et al, 2012)  ¿“æ·«¥≈âÕ¡

(Lawler et al, 2006; Moen et al, 2010; Jangsangthong

and Buranasinsup, 2011; Chege et al, 2013) √«¡∂÷ß

Õ“À“√°“√°‘π∑’Ë·μ°μà“ß°—π (OûBrien et al, 1998; Lawler

et al, 2006; Jangsangthong and Buranasinsup, 2011;

Jangsangthong et al, 2012) Õ“® àßº≈„Àâ§à“∑“ß‚≈À‘μ«‘∑¬“

·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥¢Õß·¡«®“°μà“ßª√–‡∑»¡’§«“¡

·μ°μà“ß®“°§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥¢Õß

·¡«∑’ËÕ¬Ÿà„πª√–‡∑»‰∑¬ ¥—ßπ—Èπ ºŸâ«‘®—¬®÷ßμâÕß°“√»÷°…“À“

§à“Õâ“ßÕ‘ß¡“μ√∞“π¢Õß·¡«∑’Ë¡’∂‘Ëπ∑’ËÕ¬Ÿà„πª√–‡∑»‰∑¬‡æ◊ËÕ

π”§à“Õâ“ßÕ‘ß¡“μ√∞“π∑’Ë‰¥â¡“ª√—∫„™â„πÀâÕßªØ‘∫—μ‘°“√

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

1. °“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥

∑”°“√§—¥‡≈◊Õ°·¡«∑’Ë¡’ ÿ¢¿“æ¥’®”π«π 91 μ—«

‚¥¬·¡«∑’Ë¡’ ÿ¢¿“æ¥’®–¡’≈—°…≥–¥—ßμàÕ‰ªπ’È §◊Õ ¡’√à“ß°“¬

 ¡∫Ÿ√≥å º‘«Àπ—ß‰¡à·Àâß‡ªìπ –‡°Á¥ ‰¡à¡’μÿà¡À√◊Õ≈—°…≥–

Õ—°‡ ∫μ“¡≈”μ—« ‰¡à¡’ª√ ‘μ¿“¬πÕ° ‡™àπ À¡—¥ ‡ÀÁ∫ ‰√

¥«ßμ“·®à¡„ ‰¡à¡’¢’Èμ“À√◊Õ·©– ®¡Ÿ°™◊Èπ ‰¡à¡’¢’È¡Ÿ°‡°√Õ–°√—ß

‡Àß◊Õ° ’™¡æŸ‰¡à´’¥ ∑à“∑“ß°“√¬◊πÀ√◊Õ‡¥‘πª°μ‘ ‰¡à‡°√Áß

≈”μ—«À√◊ÕÀ≈—ß‚°àß ®“°π—Èπ ∑”°“√‡®“–‡≈◊Õ¥®“°∫√‘‡«≥

Cephalic vein ·≈â«·∫àß‡≈◊Õ¥∑’Ë‡°Á∫‰¥âÕÕ°‡ªìπ 2  à«π  à«π

·√°„ à≈ß„π “√°—π‡≈◊Õ¥·¢Áß EDTA  à«π∑’Ë 2 „ à‡≈◊Õ¥≈ß

„πÀ≈Õ¥·°â« ”À√—∫‡°Á∫´’√—¡π” àßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ∑”

°“√μ√«®«‘‡§√“–Àå

2. °“√μ√«®«‘‡§√“–Àå∑“ßÀâÕßªØ‘∫—μ‘°“√

π” EDTA blood ¡“∑”°“√«‘‡§√“–Àå§à“∑“ß

‚≈À‘μ«‘∑¬“ ‚¥¬„™â‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘ CELL-

DYN 3700 (Abbott GmbH & Co. KG, Abbott Diagnosis

Europe) (Jangsangthong and Buranasinsup, 2011;

Jangsangthong et al., 2012) √“¬°“√∑’Ë∑”°“√«‘‡§√“–Àå ‰¥â·°à

®”π«π‡¡Á¥‡≈◊Õ¥·¥ß (RBC) ®”π«π‡¡Á¥‡≈◊Õ¥¢“« (WBC)

®”π«π‡°≈Á¥‡≈◊Õ¥ (Plt) Œ’‚¡‚°≈∫‘π (Hb) Œ’¡“‚μ§√‘μ (Hct)

ª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬ (MCV) ª√‘¡“≥‡©≈’Ë¬¢Õß

Œ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (MCH) §«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß

Œ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (MCHC) ·≈–§«“¡°«â“ß¢Õß

°“√°√–®“¬¢π“¥‡¡Á¥‡≈◊Õ¥·¥ß (RDW)

 ”À√—∫°“√μ√«®π—∫·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« ∑”

°“√«‘‡§√“–Àå‚¥¬π” EDTA blood ¡“ Smear ≈ß∫π Glass

slide ·≈â«π”‰ª¬âÕ¡¥â«¬ ’ Modified-Wrightûs Giemsa ®“°

π—Èππ” ‰≈¥å‰ª àÕß¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå ·≈–∑”°“√π—∫

·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« (Jangsangthong and Buranasinsup,

2011; Jangsangthong et al., 2012) ‰¥â·°à π‘«‚∑√øî≈

(Neutrophil) Õ’‚Õ ‘‚πøî≈ (Eosinophil) ‡∫‚´øî≈ (Basophil)

‚¡‚π —́¬μå (Monocyte) ·≈–≈‘¡‚ø —́¬μå (Lymphocyte) √«¡

∑—ÈßÀ¡¥ 100 ‡´≈≈å ·≈â«√“¬ß“π®”π«π‡¡Á¥‡≈◊Õ¥¢“«·μà≈–

™π‘¥∑’Ëæ∫‡ªìπ‡ªÕ√å‡´πμå

°“√μ√«®«‘‡§√“–Àå§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥ ®–π” Clot

blood ¡“ªíòπ‡À«’Ë¬ß‚¥¬‡§√◊ËÕß Centrifuge ∑’Ë§«“¡‡√Á« 3,000

√Õ∫/π“∑’ ‡ªìπ‡«≈“ 5 π“∑’ π”´’√—¡∑’Ë·¬°‰¥â ¡“∑”°“√

«‘‡§√“–Àå§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥ ‚¥¬‡§√◊ËÕß«‘‡§√“–ÀåÕ—μ‚π¡—μ‘

BS-300 (Mindray, China) §à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥∑’Ë∑”°“√

«‘‡§√“–Àå ‰¥â·°à ¬Ÿ‡√’¬‰π‚μ√‡®π (BUN) §√’Õ–μ‘π’π

(Creatinine) ‡Õπ‰´¡åÕ–≈“π’πÕ–¡‘‚π∑√“π‡øÕ‡√  (ALT)

‡Õπ‰´¡å·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√  (AST) ‡Õπ‰´¡å

Õ—≈§“‰≈πåøÕ ø“‡∑  (ALP) ·≈–‚ª√μ’π√«¡ (TP)
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3. °“√«‘‡§√“–Àå§à“∑“ß ∂‘μ‘

π”¢âÕ¡Ÿ≈∑’Ë «‘ ‡§√“–Àå‰¥â¡“∑”°“√À“§à “ ‡©≈’Ë ¬

§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈–∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß

 “¬æ—π∏ÿå ‡æ» ·≈–Õ“¬ÿ¢Õß§à“∑“ß‚≈À‘μ«‘∑¬“·≈–§à“‡§¡’

§≈‘π‘°„π‡≈◊Õ¥¥â«¬«‘∏’ One way ANOVA ¬°‡«âπ ‚¡‚π´—¬μå

Õ’‚Õ ‘‚πøî≈ ·≈–‡∫‚´øî≈ ∑”°“√«‘‡§√“–Àå¥â«¬«‘∏’ Mann-

Whitney U test  ”À√—∫ “¬æ—π∏ÿå·≈–‡æ»  à«πÕ“¬ÿ∑”°“√

«‘‡§√“–Àå¥â«¬ Kruskal-Wallis H test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

P < 0.05 ‚¥¬„™â‚ª√·°√¡ SPSS ‡«Õ√å™—Ëπ 19

º≈°“√∑¥≈Õß

°“√«‘‡§√“–Àå§à“∑“ß‚≈À‘μ«‘∑¬“

®“°°“√»÷°…“æ∫«à“ ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß·¡« (Fig. 1A)

¡’¢π“¥‡≈Á°°«à“‡¡Á¥‡≈◊Õ¥·¥ß¢Õß ÿπ—¢ ¢π“¥‰¡à ¡Ë”‡ ¡Õ°—π

(Anisocytosis) ¡Õß‡ÀÁπ à«π¢Õß Central pallor ‰¥â‰¡à™—¥‡®π

 ”À√—∫‡¡Á¥‡≈◊Õ¥¢“«„π·¡« ª√–°Õ∫¥â«¬ 5 ™π‘¥ ‡™àπ‡¥’¬«

°—∫ —μ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡™π‘¥Õ◊ËπÊ ‚¥¬·∫àß‡ªìπ‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥¡’·°√πŸ≈ 3 ™π‘¥ §◊Õ π‘«‚∑√øî≈ (Neutrophil) Õ’‚Õ ‘‚πøî≈

(Eosinophil) ·≈–‡∫‚´øî≈ (Basophil) °—∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

‰¡à¡’·°√πŸ≈Õ’° 2 ™π‘¥ §◊Õ ‚¡‚π‰´μå (Monocyte) ·≈–

≈‘¡‚ø‰´μå (Lymphocyte) (‡©≈’¬«, 2005)

π‘«‚∑√øî≈ (Neutrophil) ‡ªìπ‡≈◊Õ¥¢“«™π‘¥∑’Ëæ∫‰¥â

¡“°∑’Ë ÿ¥„π°√–· ‡≈◊Õ¥ π‘«‡§≈’¬ ¢Õßπ‘«‚∑√øî≈¡’≈—°…≥–

‡ªìπæŸ ¡’ 3 ∂÷ß 5 æŸ ‚§√¡“μ‘π„ππ‘«‡§≈’¬ μ‘¥ ’¡à«ß‡¢â¡

·°√πŸ≈¢π“¥‡≈Á°μ‘¥ ’™¡æŸ°√–®“¬∑—Ë«‰´‚μæ≈“ ´÷¡ (Fig. 1B)

Õ’‚Õ ‘‚πøî≈ (Eosinophil) π‘«‡§≈’¬ ¢ÕßÕ’‚Õ ‘‚π

øî≈¡’≈—°…≥–‡ªìπæŸ ¡’ 2 ∂÷ß 3 æŸ ‚§√¡“μ‘π„ππ‘«‡§≈’¬ μ‘¥

 ’¡à«ß‡¢â¡ ·°√πŸ≈√Ÿª·∑àß μ‘¥ ’ â¡°√–®“¬∑—Ë«‰´‚μæ≈“ ´÷¡

(Fig. 1B)

‡∫‚´øî≈ (Basophil) ‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’Ëæ∫‰¥â

πâÕ¬¡“° π‘«‡§≈’¬ ¢Õß‡∫‚´øî≈¡’≈—°…≥–‡ªìπæŸ ¡’ 2 ∂÷ß

3 æŸ ‚§√¡“μ‘π„ππ‘«‡§≈’¬ μ‘¥ ’¡à«ß‡¢â¡ ·°√πŸ≈°≈¡„À≠à

μ‘¥ ’¡à«ß‡¢â¡°√–®“¬Õ¬Ÿà∑—Ë«‰´‚μæ≈“  ÷́¡ (Fig. 1D)

‚¡‚π‰´μå (Monocyte) ‡ªìπ‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’¢π“¥

„À≠à ¡’π‘«‡§≈’¬ °âÕπ‡¥’¬« √Ÿª√à“ß‰¡à·πàπÕπμ‘¥ ’¡à«ß‡¢â¡

‚§√¡“μ‘π„ππ‘«‡§≈’¬ ®—∫μ—«°—πÕ¬à“ßÀ≈«¡Ê ‰´‚μæ≈“ ´÷¡

μ‘¥ ’ÕÕ°‡∑“Ê Õ“®æ∫·«§§‘«‚Õ≈ (Vacuole) „π‰´‚μæ≈“ ´÷¡

(Fig. 1C)

≈‘¡‚ø‰´μå (Lymphocyte) ‡ªìπ‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’¢π“¥

‡≈Á°°«à“‚¡‚π‰´μå ¡’π‘«‡§≈’¬ °âÕπ‡¥’¬« μ‘¥ ’¡à«ß‡¢â¡ ‚§√¡“μ‘π

®—∫μ—«°—π·πàπ ‰´‚μæ≈“ ´÷¡μ‘¥ ’øÑ“ ¡’ª√‘¡“≥πâÕ¬ (Fig.1C)

 ”À√—∫‡°≈Á¥‡≈◊Õ¥ ‡ªìπ‡´≈≈å∑’Ë¡’¢π“¥‡≈Á° ‡≈Á°°«à“‡¡Á¥

‡≈◊Õ¥·¥ß ¿“¬„π‰¡à¡’π‘«‡§≈’¬  ¬âÕ¡μ‘¥ ’¡à«ßÕàÕπ (Fig. 1A)

√Ÿª∑’Ë 1 ‡´≈≈å‡¡Á¥‡≈◊Õ¥„π·¡« A. ‡¡Á¥‡≈◊Õ¥·¥ß (À—«≈Ÿ°»√) ‡°≈Á¥‡≈◊Õ¥¢π“¥ª°μ‘ (≈Ÿ°»√‡≈Á°) ·≈–‡°≈Á¥‡≈◊Õ¥¢π“¥„À≠à (≈Ÿ°»√
„À≠à) (°”≈—ß¢¬“¬ 100x) B. ‡´°‡¡πμåπ‘«‚∑√øî≈ (≈Ÿ°»√) ·≈–Õ’‚Õ ‘‚πøî≈ (À—«≈Ÿ°»√) (°”≈—ß¢¬“¬ 100x) C. ≈‘¡‚ø —́¬μå
(≈Ÿ°»√) ·≈–‚¡‚π´—¬μå (À—«≈Ÿ°»√) (°”≈—ß¢¬“¬ 100x) D. ‡∫‚ øî≈ (À—«≈Ÿ°»√) (°”≈—ß¢¬“¬ 100x)

➝

➝

➝
▼

➔

▼

▼

▼
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§à“‡©≈’Ë¬∑“ß‚≈À‘μ«‘∑¬“ ·≈–°“√π—∫·¬°‡¡Á¥‡≈◊Õ¥¢“«™π‘¥μà“ßÊ · ¥ß„πμ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1 º≈°“√μ√«®«‘‡§√“–Àå∑“ß‚≈À‘μ«‘∑¬“

Hematological Number of samples Mean ± SD Reference Values
(Latimer et al, 2003)

WBC (x109 cells/L) 91 10.76 ± 4.85 5.5 - 19.5

Neutrophil (%) 91 65.87 ± 14.99 35- 75

Lymphocyte (%) 91 26.15 ± 13.85 20 - 55

Monocyte (%) 91 1.58 ± 3.01 1 - 4

Eosinophil (%) 91 5.98 ± 4.87 2 - 12

Basophil (%) 90 0.19 ± 1.19 rare

RBC (x1012 cells/L) 91 8.61 ± 1.26 5 - 10

Hb (g/dl) 91 13.57 ± 1.92 8 - 15

Hct (%) 91 42.89 ± 5.80 30 - 45

MCV (fl) 91 49.62 ± 4.05 39 - 55

MCH (pg) 91 15.70 ± 1.18 13 - 17

MCHC (g/dl) 91 31.65 ± 1.42 30 - 36

Platelet (x109 cells/L) 91 248.46 ± 97.80 300 - 700

μ“√“ß∑’Ë 2 · ¥ß º≈°√–∑∫¢Õß‡æ» Õ“¬ÿ ·≈– “¬æ—π∏ÿå ∑’Ë¡’μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“

Parameters Factors Levels Number Mean ± SD p-value

WBC (x109 cells/L) Õ“¬ÿ 1-5 ªï 36 12.35 ± 5.80 0.059

5.1-10 ªï 21 9.46 ± 4.04

> 10.1 ªï 12 9.35 ± 3.75

‡æ» ºŸâ 34 10.05 ± 4.86 0.339

‡¡’¬ 41 11.12 ± 4.74

æ—π∏ÿå ·¡«‰∑¬ 40 11.83 ± 5.64 0.016

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 7.89 ± 3.91

Neutrophil (%) Õ“¬ÿ 1-5 ªï 36 61 ± 15 0.001

5.1-10 ªï 21 69 ± 14

> 10.1 ªï 12 80 ± 14

‡æ» ºŸâ 34 67 ± 15 0.593

‡¡’¬ 41 65 ± 15

æ—π∏ÿå ·¡«‰∑¬ 40 69 ± 16 0.133

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 62 ± 15

Lymphocyte (%) Õ“¬ÿ 1-5 ªï 36 30 ± 15 0.002

5.1-10 ªï 21 20 ± 10

> 10.1 ªï 12 16 ± 14

‡æ» ºŸâ 34 22 ± 13 0.118

‡¡’¬ 41 27 ± 14
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μ“√“ß∑’Ë 2 · ¥ß º≈°√–∑∫¢Õß‡æ» Õ“¬ÿ ·≈– “¬æ—π∏ÿå ∑’Ë¡’μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“ (μàÕ)

Parameters Factors Levels Number Mean ± SD p-value

æ—π∏ÿå ·¡«‰∑¬ 40 24 ± 15 0.525

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 27 ± 13

Monocyte (%) Õ“¬ÿ 1-5 ªï 35 1.72 ± 4.23 0.084a

5.1-10 ªï 21 1.86 ± 1.93

> 10.1 ªï 12 2.08 ± 1.56

‡æ» ºŸâ 34 1.21 ± 1.39 0.920b

‡¡’¬ 41 1.29 ± 1.69

æ—π∏ÿå ·¡«‰∑¬ 40 2.45 ± 4.13 0.303b

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 1.20 ± 1.08

Eosinophil (%) Õ“¬ÿ 1-5 ªï 35 6.86 ± 5.63 0.485a

5.1-10 ªï 21 6.48 ± 4.72

> 10.1 ªï 12 5.08 ± 4.98

‡æ» ºŸâ 34 6.41 ± 6.10 0.567b

‡¡’¬ 41 6.10 ± 4.27

æ—π∏ÿå ·¡«‰∑¬ 40 5.20 ± 4.27 0.283b

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 7.47 ± 5.72

Basophil (%) Õ“¬ÿ 1-5 ªï 35 0.43 ± 1.88 0.361a

5.1-10 ªï 21 0.05 ± 0.22

> 10.1 ªï 12 0.00 ± 0.00

‡æ» ºŸâ 34 0.06 ± 0.34 0.695b

‡¡’¬ 41 0.05 ± 0.22

æ—π∏ÿå ·¡«‰∑¬ 40 0.31 ± 1.76 0.318b

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 0.20 ± 0.56

RBC (x1012 cells/L) Õ“¬ÿ 1-5 ªï 36 8.55 ± 0.9 0.503

5.1-10 ªï 21 8.47 ± 1.52

> 10.1 ªï 12 8.97 ± 1.47

‡æ» ºŸâ 34 8.59 ± 1.35 0.837

‡¡’¬ 41 8.53 ± 1.28

æ—π∏ÿå ·¡«‰∑¬ 40 8.71 ± 1.4 0.398

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 8.36 ± 1.09

Hb (g/dl) Õ“¬ÿ 1-5 ªï 36 13.29 ± 1.4 0.032

5.1-10 ªï 21 13.32 ± 2.21

> 10.1 ªï 12 14.97 ± 2.75

‡æ» ºŸâ 34 13.48 ± 2.06 0.835

‡¡’¬ 41 13.58 ± 2.03

a Data was analyzed by Kruskal-Wallis H test
b Data was analyzed by Mann-Whitney U test
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μ“√“ß∑’Ë 2 · ¥ß º≈°√–∑∫¢Õß‡æ» Õ“¬ÿ ·≈– “¬æ—π∏ÿå ∑’Ë¡’μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“ (μàÕ)

Parameters Factors Levels Number Mean ± SD p-value

æ—π∏ÿå ·¡«‰∑¬ 40 13.99 ± 2.26 0.013

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 12.38 ± 1.42

Hct (%) Õ“¬ÿ 1-5 ªï 36 42.52 ± 4.68 0.067

5.1-10 ªï 21 41.66 ± 7.03

> 10.1 ªï 12 46.65 ± 7.68

‡æ» ºŸâ 34 42.45 ± 6.40 0.662

‡¡’¬ 41 43.08 ± 6.06

æ—π∏ÿå ·¡«‰∑¬ 40 44.21 ± 6.64 0.006

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 38.73 ± 5.28

MCV (fl) Õ“¬ÿ 1-5 ªï 36 49.67 ± 3.51 0.069

5.1-10 ªï 21 48.82 ± 4.20

> 10.1 ªï 12 52.13 ± 4.61

‡æ» ºŸâ 34 48.66 ± 4.21 0.029

‡¡’¬ 41 50.62 ± 3.47

æ—π∏ÿå ·¡«‰∑¬ 40 50.52 ± 3.54 0.000

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 46.31 ± 3.08

MCH (pg) Õ“¬ÿ 1-5 ªï 36 15.54 ± 0.99 0.017

5.1-10 ªï 21 15.64 ± 1.36

> 10.1 ªï 12 16.68 ± 1.41

‡æ» ºŸâ 34 15.47 ± 1.18 0.070

‡¡’¬ 41 15.96 ± 1.12

æ—π∏ÿå ·¡«‰∑¬ 40 15.98 ± 1.13 0.002

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 14.89 ± 1.10

MCHC (g/dl) Õ“¬ÿ 1-5 ªï 36 31.31 ± 1.37 0.108

5.1-10 ªï 21 32.04 ± 1.58

> 10.1 ªï 12 32.00 ± 0.98

‡æ» ºŸâ 34 31.82 ± 1.42 0.333

‡¡’¬ 41 31.50 ± 1.40

æ—π∏ÿå ·¡«‰∑¬ 40 31.63 ± 1.48 0.259

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 32.15 ± 1.60

Platelet (x109 cells/L) Õ“¬ÿ 1-5 ªï 36 262.97 ± 106.73 0.481

5.1-10 ªï 21 250.67 ± 92.49

> 10.1 ªï 12 223.25 ± 78.47

‡æ» ºŸâ 34 235.82 ± 96.73 0.682

‡¡’¬ 41 244.68 ± 89.23

æ—π∏ÿå ·¡«‰∑¬ 40 257.28 ± 100.70 0.115

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 305.27 ± 93.94
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°“√«‘‡§√“–Àå§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥

§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥¢Õß·¡«∑’Ë∑”°“√«‘‡§√“–Àå ‰¥â·°à

¬Ÿ‡√’¬‰π‚μ√‡®π (BUN) §√’Õ–μ‘π’π (Creatinine) ‡Õπ‰´¡å

·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√  (AST) ‡Õπ‰´¡åÕ–≈“π’π

Õ–¡‘‚π∑√“π‡øÕ‡√  (ALT) ‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑ 

(ALP) ·≈–‚ª√μ’π√«¡ (TP) · ¥ß„πμ“√“ß∑’Ë 2

μ“√“ß∑’Ë 3 º≈°“√μ√«®«‘‡§√“–Àå∑“ß‡§¡’§≈‘π‘°

Blood clinical chemistry Number of samples Mean ± SD Reference Values
(Latimer et al, 2003)

BUN 84 26.73 ± 7.30 19 - 34

Creatinine 89 1.43 ± 0.40 < 1.5

ALT 72 71.17 ± 35.84 1 - 64

ALP 81 66.79 ± 62.05 2.2 - 37.8

AST 85 33.21 ± 14.41 0 - 20

Total Protein 87 7.10 ± 0.72 5.8 - 7.8

μ“√“ß∑’Ë 4 · ¥ß º≈°√–∑∫¢Õß‡æ» Õ“¬ÿ ·≈– “¬æ—π∏ÿå ∑’Ë¡’μàÕ§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥

Parameters Factors Levels Number Mean ± SD p-value

BUN Õ“¬ÿ 1-5 ªï 36 25.46 ± 4.03 0.347

5.1-10 ªï 18 25.44 ± 4.77

> 10.1 ªï 12 28.00 ± 9.08

‡æ» ºŸâ 33 25.70 ± 6.4 0.732

‡¡’¬ 36 26.13 ± 3.60

æ—π∏ÿå ·¡«‰∑¬ 37 25.88 ± 6.12 0.798

 “¬æ—π∏ÿåμà“ßª√–‡∑» 14 25.42 ± 4.33

Creatinine Õ“¬ÿ 1-5 ªï 37 1.35 ± 0.30 0.007

5.1-10 ªï 21 1.48 ± 0.42

> 10.1 ªï 11 1.75 ± 0.42

‡æ» ºŸâ 35 1.47 ± 0.46 0.579

‡¡’¬ 40 1.42 ± 0.28

æ—π∏ÿå ·¡«‰∑¬ 40 1.57 ± 0.34 0.001

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 1.23 ± 0.21

ALT Õ“¬ÿ 1-5 ªï 32 69.34 ± 18.13 0.122

5.1-10 ªï 16 61.56 ± 17.25

> 10.1 ªï 10 57.80 ± 14.19

‡æ» ºŸâ 27 63.70 ± 15.04 0.310

‡¡’¬ 34 68.26 ± 18.84

æ—π∏ÿå ·¡«‰∑¬ 34 69.12 ± 16.88 0.747

 “¬æ—π∏ÿåμà“ßª√–‡∑» 13 67.23 ± 20.17
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§à “∑“ß‚≈À‘μ«‘∑¬“∑’Ë «‘ ‡§√“–Àå‰¥â®“°ß“π«‘®— ¬π’È

§àÕπ¢â“ß¡’§«“¡ Õ¥§≈âÕß°—∫§à“∑“ß‚≈À‘μ«‘∑¬“∑’Ë‰¥â„™âÕ¬Ÿà

„πÀâÕßªØ‘∫—μ‘°“√ªí®®ÿ∫—π ¬°‡«âπ ‡ªÕ√å‡´πμå≈‘¡‚ø´—¬μå ·≈–

®”π«π‡°≈Á¥‡≈◊Õ¥´÷Ëßº≈°“√∑¥≈Õß∑’ËºŸâ«‘®—¬«‘‡§√“–Àå‰¥â¡’§à“

μË”°«à“¢Õß Latimer ·≈–§≥– (2003) „π¢≥–∑’ËŒ’¡“‚μ§√‘μ

´÷ËßºŸâ«‘®—¬«‘‡§√“–Àå‰¥â ¡’§à“ Ÿß°«à“¢Õß Latimer ·≈–§≥–

(2003) ‡≈Á°πâÕ¬ πÕ°®“°π’È ºŸâ«‘®—¬¬—ß‰¥â«‘‡§√“–Àå‡æ‘Ë¡‡μ‘¡∂÷ß

º≈°√–∑∫¢Õß “¬æ—π∏ÿå ‡æ» ·≈–Õ“¬ÿ∑’ËÕ“® àßº≈μàÕ§à“∑“ß

‚≈À‘μ«‘∑¬“æ∫«à“  “¬æ—π∏ÿå ¡’º≈°√–∑∫μàÕ®”π«π‡¡Á¥‡≈◊Õ¥

¢“« (p = 0.016) Œ’‚¡‚°≈∫‘π (p = 0.013) Œ’¡“‚μ§√‘μ

(p = 0.006) ª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬ (p = 0.000)

ª√‘¡“≥‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (p = 0.002)

¢≥–∑’Ë ‡æ» ¡’º≈°√–∑∫μàÕª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬

‡©≈’Ë¬ (p = 0.029) ·≈– Õ“¬ÿ ¡’º≈°√–∑∫μàÕ‡ªÕ√å‡´πμå

π‘«‚∑√øî≈ (p = 0.01) ‡ªÕ√å‡´πμå≈‘¡‚ø´—¬μå (p = 0.002)

Œ’‚¡‚°≈∫‘π (p = 0.032) ª√‘¡“≥‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π

‡¡Á¥‡≈◊Õ¥·¥ß (p = 0.017)

§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥∑’Ë«‘ ‡§√“–Àå‰¥â®“°ß“π«‘®—¬π’È

´÷Ëß¡’§«“¡ Õ¥§≈âÕß°—∫§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥∑’Ë‰¥â„™âÕ¬Ÿà„π

ÀâÕßªØ‘∫—μ‘°“√ªí®®ÿ∫—π ‰¥â·°à ¬Ÿ‡√’¬‰π‚μ√‡®π §√’Õ–μ‘π’π

·≈–‚ª√μ’π√«¡ „π¢≥–∑’Ë §à“‡§¡’„π‡≈◊Õ¥∑’Ë¡’§«“¡·μ°μà“ß

°—πÕ¬à“ß¡“° §◊Õ ‡Õπ‰´¡å·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√ 

(AST) ‡Õπ‰´¡åÕ–≈“π’πÕ–¡‘‚π∑√“π‡øÕ‡√  (ALT) ‡Õπ‰´¡å

Õ—≈§“‰≈πåøÕ ø“‡∑  (ALP) ‚¥¬§à“∑’Ë‰¥â®“°°“√«‘®—¬™‘Èππ’È

¡’§à“ Ÿß°«à“§à“∑’Ë√“¬ß“π‰«â¢Õß Latimer ·≈–§≥– (2003)

®“°°“√«‘‡§√“–Àå‡æ‘Ë¡‡μ‘¡∂÷ßº≈°√–∑∫¢Õß “¬æ—π∏ÿå

‡æ» ·≈–Õ“¬ÿ∑’Ë¡’º≈°√–∑∫μàÕ§à“‡§¡’„π‡≈◊Õ¥æ∫«à“  “¬æ—π∏ÿå

¡’º≈°√–∑∫μàÕ‡Õπ‰´¡å·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√ 

(p = 0.005) ‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑  (p = 0.04) ·≈–

§√’Õ–μ‘π’π (p = 0.001) „π¢≥–∑’Ë Õ“¬ÿ ¡’º≈°√–∑∫μàÕ‚ª√μ’π

μ“√“ß∑’Ë 4 · ¥ß º≈°√–∑∫¢Õß‡æ» Õ“¬ÿ ·≈– “¬æ—π∏ÿå ∑’Ë¡’μàÕ§à“‡§¡’§≈‘π‘°„π‡≈◊Õ¥ (μàÕ)

Parameters Factors Levels Number Mean ± SD p-value

ALP Õ“¬ÿ 1-5 ªï 32 78.66 ± 36.21 0.000

5.1-10 ªï 21 25.38 ± 15.21

> 10.1 ªï 11 27.64 ± 11.28

‡æ» ºŸâ 32 55.69 ± 43.24 0.602

‡¡’¬ 35 50.39 ± 39.51

æ—π∏ÿå ·¡«‰∑¬ 39 56.40 ± 34.63 0.040

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 34.26 ± 34.13

AST Õ“¬ÿ 1-5 ªï 36 33.36 ± 13.24 0.572

5.1-10 ªï 21 34.64 ± 20.65

> 10.1 ªï 12 28.92 ± 7.72

‡æ» ºŸâ 33 30.82 ± 15.04 0.385

‡¡’¬ 38 33.67 ± 12.42

æ—π∏ÿå ·¡«‰∑¬ 39 37.12 ± 14.53 0.005

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 24.93 ± 10.50

Total protein Õ“¬ÿ 1-5 ªï 36 6.85 ± 0.69 0.004

5.1-10 ªï 21 6.94 ± 0.66

> 10.1 ªï 12 7.61 ± 0.56

‡æ» ºŸâ 34 6.94 ± 0.77 0.099

‡¡’¬ 38 7.22 ± 0.61

æ—π∏ÿå ·¡«‰∑¬ 39 7.09 ± 0.70 0.098

 “¬æ—π∏ÿåμà“ßª√–‡∑» 15 6.73 ± 0.66
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√«¡ (p = 0.004) ‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑  (p = 0.000)

·≈– §√’Õ–μ‘π’π (p = 0.007)  à«π ‡æ» ‰¡à¡’º≈°√–∑∫„¥Ê

μàÕ§à“‡§¡’„π‡≈◊Õ¥∑’Ë‰¥â∑”°“√«‘‡§√“–Àå

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

®“°°“√«‘‡§√“–Àå§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’„π‡≈◊Õ¥

®“°·¡«∑’Ë¡’ ÿ¢¿“æ¥’®”π«π 91 μ—« ‚¥¬¡’√“¬°“√∑—ÈßÀ¡¥

∑’Ë∑”°“√«‘‡§√“–Àå ‰¥â·°à ®”π«π‡¡Á¥‡≈◊Õ¥·¥ß (RBC) ®”π«π

‡¡Á¥‡≈◊Õ¥¢“« (WBC) ®”π«π‡°≈Á¥‡≈◊Õ¥ (Plt) Œ’‚¡‚°≈∫‘π

(Hb) Œ’¡“‚μ§√‘μ (Hct) ª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬

(MCV) ª√‘¡“≥‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (MCH)

§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (MCHC)

§«“¡°«â“ß¢Õß°“√°√–®“¬¢π“¥‡¡Á¥‡≈◊Õ¥·¥ß (RDW) ¬Ÿ‡√’¬

‰π‚μ√‡®π (BUN) §√’Õ–μ‘π’π (Creatinine) ‡Õπ‰´¡å

·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√  (AST) ‡Õπ‰´¡åÕ–≈“π’π

Õ–¡‘‚π∑√“π‡øÕ‡√  (ALT) ‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑ 

(ALP) ·≈–‚ª√μ’π√«¡ (TP) æ∫«à“º≈°“√«‘‡§√“–Àå∑’Ë‰¥â

 à«π„À≠à §à“∑’Ë‰¥â¡’°“√°√–®“¬μ—«·∫∫ª°μ‘ ¬°‡«âπ

Õ’‚Õ ‘‚πøî≈ ‡∫‚´øî≈ ·≈–‚¡‚π´—¬μå

®“°°“√»÷°…“∂÷ßº≈°√–∑∫¢Õß “¬æ—π∏ÿå ‡æ» ·≈–

Õ“¬ÿ∑’Ë¡’μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°„π‡≈◊Õ¥æ∫«à“

 “¬æ—π∏ÿå ¡’º≈°√–∑∫μàÕ®”π«π‡¡Á¥‡≈◊Õ¥¢“« (p = 0.016)

Œ’‚¡‚°≈∫‘π (p = 0.013) Œ’¡“‚μ§√‘μ (p = 0.006)

ª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬ (p = 0.000) ª√‘¡“≥

‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (p = 0.002) ‡Õπ‰´¡å

·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√  (p = 0.005) ‡Õπ‰´¡å

Õ—≈§“‰≈πåøÕ ø“‡∑  (p = 0.04) ·≈–§√’Õ–μ‘π’π (p = 0.001)

 ”À√—∫ ‡æ» ¡’º≈°√–∑∫μàÕª√‘¡“μ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß

‚¥¬‡©≈’Ë¬ (p = 0.029) ‚¥¬æ∫«à“ ‡æ»‡¡’¬¡’ª√‘¡“μ√¢Õß

‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬ Ÿß°«à“‡æ»ºŸâ ·≈– Õ“¬ÿ ¡’º≈°√–∑∫

μàÕ‡ªÕ√å‡´πμåπ‘«‚∑√øî≈ (p = 0.01) Œ’‚¡‚°≈∫‘π (p = 0.032)

ª√‘¡“≥‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (p = 0.017)

§√’Õ–μ‘π’π (p = 0.007) ÷́Ëß¡’§à“ Ÿß¢÷Èπμ“¡™à«ßÕ“¬ÿ„π¢≥–∑’Ë

‡ªÕ√å‡´πμå≈‘¡‚ø´—¬μå (p = 0.002) æ∫«à“¡’§à“≈¥≈ß‡¡◊ËÕ¡’

™à«ßÕ“¬ÿ∑’Ë¡“°¢÷Èπ ·≈–‡Õπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡∑  (ALP)

(p = 0.000) æ∫«à“™à«ßÕ“¬ÿ 1-5 ªï ¡’§à“ Ÿß∑’Ë ÿ¥ ·μà®–≈¥≈ß

μË”„π™à«ßÕ“¬ÿ 5.1-10 ªï ·≈–¡’§à“‡æ‘Ë¡ Ÿß¢÷Èπ‡≈Á°πâÕ¬„π™à«ß

Õ“¬ÿ 10 ªï¢÷Èπ‰ª ‚¥¬∑ÿ°§à“¥—ß°≈à“«æ∫«à“·¡« “¬æ—π∏ÿå‰∑¬

®–¡’§à“ Ÿß°«à“ “¬æ—π∏ÿåμà“ßª√–‡∑»

§à“Õâ“ßÕ‘ß¡“μ√∞“π∑“ß‚≈À‘μ«‘∑¬“·≈–‡§¡’§≈‘π‘°

¡’§«“¡ ”§—≠μàÕ —μ«·æ∑¬å„π°“√·ª√º≈°“√μ√«®∑“ßÀâÕß

ªØ‘∫—μ‘°“√‡ªìπÕ¬à“ß¡“° ´÷Ëß„πªí®®ÿ∫—π§à“Õâ“ßÕ‘ß¡“μ√∞“π∑’Ë„™â

¿“¬„π‚√ßæ¬“∫“≈ —μ«åª√–»ÿÕ“∑√ π”¡“®“° Latimer ·≈–

§≥– (2003) ∑’Ë‰¥â»÷°…“«‘®—¬§à“Õâ“ßÕ‘ßª°μ‘„π·¡«μà“ßª√–‡∑»

‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â®“°°“√»÷°…“«‘®—¬ æ∫«à“§à“

∑“ß‚≈À‘μ«‘∑¬“¡’§«“¡ Õ¥§≈âÕß°—π ¬°‡«âπ ‡ªÕ√å‡´πμå

≈‘¡‚ø —́¬μå·≈–®”π«π‡°≈Á¥‡≈◊Õ¥∑’Ë¡’§à“μË”°«à“ Latimer

·≈–§≥– (2003) „π¢≥–∑’Ë Œ’¡“‚μ§√‘μ ¡’§à“ Ÿß°«à“ Latimer

·≈–§≥– (2003)  à«π§à“∑“ß‡§¡’§≈‘π‘°∑’Ë¡’§«“¡ Õ¥§≈âÕß°—π

‰¥â·°à ¬Ÿ‡√’¬‰π‚μ√‡®π (BUN) §√’Õ–μ‘π’π (Crea) ·≈–‚ª√μ’π

√«¡ (TP) „π¢≥–∑’Ë‡Õπ‰´¡å·Õ ª“‡μ Õ–¡‘‚π∑√“π‡øÕ‡√ 

(AST) ‡Õπ‰´¡åÕ–≈“π’πÕ–¡‘‚π∑√“π‡øÕ‡√  (ALT) ‡Õπ‰´¡å

Õ—≈§“‰≈πåøÕ ø“‡∑  (ALP) ∑’Ë‰¥â®“°ß“π«‘®—¬™‘Èππ’È¡’§à“ Ÿß

°«à“¢Õß Latimer ·≈–§≥– (2003) Õ¬à“ß‰√°Áμ“¡ ‡π◊ËÕß®“°

°√–∫«π°“√«‘‡§√“–Àå  “¬æ—π∏ÿå ·≈–  ¿“æ·«¥≈âÕ¡°“√

¥”√ß™’«‘μ¢Õß°≈ÿà¡μ—«Õ¬à“ß∑’Ë¡’§«“¡·μ°μà“ß°—π ª√–°Õ∫

°—∫¢π“¥¢Õß¢âÕ¡Ÿ≈∑’Ë¡’πâÕ¬ ®÷ßÕ“®∑”„Àâ§à“∑“ß‚≈À‘μ«‘∑¬“

·≈–‡§¡’§≈‘π‘°∑’Ë«‘‡§√“–Àå‰¥â¡’§«“¡·ª√º—π ¥—ßπ—Èπ À“°

μâÕß°“√¢âÕ¡Ÿ≈∑’Ë¡’§«“¡ ¡∫Ÿ√≥å¡“°¬‘Ëß¢÷Èπ §«√¡’°“√»÷°…“

‡æ‘Ë¡‡μ‘¡ ∑—Èßπ’È¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“«‘®—¬§√—Èßπ’È “¡“√∂π”

‰ª„™â‡ªìπ§à“Õâ“ßÕ‘ß¡“μ√∞“π ‡æ◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫°—∫

º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ‚¥¬„™â§«∫§Ÿà‰ª°—∫¢âÕ¡Ÿ≈

¢Õß Latimer ·≈–§≥– (2003) ‰¥â

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ —μ«·æ∑¬åª√–®”‚√ßæ¬“∫“≈ —μ«å

ª√–»ÿÕ“∑√ ·≈–‚√ßæ¬“∫“≈ —μ«åª√–»ÿÕ“∑√  ”À√—∫°“√‡°Á∫

μ—«Õ¬à“ß∑’Ë„™â„π°“√«‘‡§√“–Àå ·≈–·À≈àß∑’Ë¡“¢Õß¢âÕ¡Ÿ≈ √«¡

∂÷ß§≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ ∑’Ë‰¥â„Àâ°“√

 π—∫ πÿπ‡ß‘π∑ÿπß“π«‘®—¬„π§√—Èßπ’È
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