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ABSTRACT

119 serum samples were collected from physiologically restrained rusa deer aged between 16 months to

21 months (27 males and 92 females). Clinical chemistry values were blood urea nitrogen (22.7 ± 3.9 mg/dl),

creatinine (0.65 ± 0.09 mg/dl), creatine kinase (290.7 ± 126 U/L), cholesterol (95.0 ± 7.4 mg/dl), glucose (98.0

± 17.4 mg/dl), amylase (68.8 ± 17.5 U/L), alanine aminotransferase (31.9 ± 3.1 U/L), aspartate aminotransferase

(40.7 ± 4.2 U/L), alkaline phosphatase (48.0 ± 8.6 U/L), gamma glutamyltransferase (25.0 ± 4.9 U/L), total bilirubin

(1.81 ± 0.59 mg/dl), direct bilirubin (0.37 ± 0.19 mg/dl), total protein (66.7 ± 6.3 g/L), albumin (22.7 ± 3.3 g/

L), and A/G ratio (1:1.8). Electrolyte concentration including calcium (12.6 ± 2.2 mg/dl), phosphorus (14.8 ± 1.7

mg/dl), and magnesium (2.5 ± 0.2 mg/dl) were also reported. The mean of some values (BUN, cholesterol, glucose,

amylase, AST, AP, total protein, albumin and globulin) were significant differences ( p < 0.01) between the month

of blood collecting. Serum protein electrophoresis of 114 samples were albumin (56.2 ± 7.5%), alpha-globulin

(8.4 ± 2.4 %), beta-globulin (11.4 ± 1.4 %) and gamma-globulin (24.1 ± 6.1%). Male deer had higher level of

beta-globulin (p < 0.05). There were some season higher levels of total protein, alpha-globulin and gamma-globulin

in the November group than in the February group.
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∫∑§—¥¬àÕ

µ—«Õ¬à“ß´’√—Ë¡‡°Á∫®“°°«“ß√Ÿ´à“∑’Ë∂Ÿ°µâÕπ‡¢â“´Õß

§«∫§ÿ¡ ®”π«π 119 µ—« (‡æ»ºŸâ 27 µ—« ·≈–‡æ»‡¡’¬ 92

µ—«) ´÷Ëß¡’Õ“¬ÿ√–À«à“ß 1 ªï 4 ‡¥◊Õπ ∂÷ß 1 ªï 9 ‡¥◊Õπ

§à“∑“ß‡§¡’§≈‘π‘°∑’Ëµ√«®À“ª√–°Õ∫¥â«¬§à“ blood urea

nitrogen (22.7 ± 3.9 mg/dl), creatinine (0.65 ± 0.09 mg/

dl), creatine kinase (290.7 ± 126 U/L), cholesterol (95.0

± 7.4 mg/dl), glucose (98.0 ± 17.4 mg/dl), amylase

(68.8 ± 17.5 U/L), alanine aminotransferase (31.9 ± 3.1

U/L), aspartate aminotransferase (40.7 ± 4.2 U/L),

alkaline phosphatase (48.0 ± 8.6 U/L), gamma

glutamyltransferase (25.0 ± 4.9 U/L), total bilirubin

(1.81 ± 0.59 mg/dl), direct bilirubin (0.37 ± 0.19 mg/

dl), ‚ª√µ’π√«¡ (66.7 ± 6.3 g/L), Õ—≈∫Ÿ¡‘π (22.7 ± 3.3

g/L) ·≈– A/G ratio (1:1.8) „π à«π¢Õß·√à∏“µÿ

ª√–°Õ∫¥â«¬§«“¡‡¢â¡¢âπ¢Õß·§≈‡´’Ë¬¡ (12.6 ± 2.2 mg/

dl), øÕ øÕ√—  (14.8 ± 1.7 mg/dl) ·≈–·¡°π’‡ ’́Ë¬¡ (2.5

± 0.2 mg/dl) ¡’§à“‡©≈’Ë¬∑“ß‡§¡’§≈‘π‘°∫“ß§à“∑’Ë¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

√–À«à“ß°≈ÿà¡∑’Ë‡®“–‡¥◊Õπæƒ»®‘°“¬π·≈–‡¥◊Õπ°ÿ¡¿“æ—π∏å

º≈¢Õß°“√µ√«®·¬°‚ª√µ’π„π π“¡‰øøÑ“®“° 114

µ—«Õ¬à“ß æ∫«à“¡’§à“Õ—≈∫Ÿ¡‘π 56.2 ± 7.5% ·Õ≈øÉ“°≈Õ∫Ÿ≈‘π

8.4 ± 2.4% ‡∫µâ“°≈Õ∫Ÿ≈‘π 11.4 ± 1.4% ·≈–·°¡

¡à“°≈Õ∫Ÿ≈‘π 24.1 ± 6.1% ‚¥¬¡’§à“‡∫µâ“°≈Õ∫Ÿ≈‘π∑’Ë¡’

§«“¡·µ°µà“ß√–À«à“ß‡æ» (p < 0.05) ·µà‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë‡®“–‡¥◊Õπæƒ»®‘°“¬π (n =

66) ·≈–‡¥◊Õπ°ÿ¡¿“æ—π∏å (n = 48) æ∫«à“ §à“‚ª√µ’π√«¡

·Õ≈øÉ“°≈Õ∫Ÿ≈‘π ·≈–·°¡¡à“°≈Õ∫Ÿ≈‘π ¡’§«“¡·µ°µà“ß

°—π (p < 0.05)

§”π”

°«“ß√Ÿ´à“ (Cervus timorensis russa) ‡ªìπÀπ÷Ëß„π

°«“ß “¡™π‘¥ (°«“ß¥“« °«“ß¡â“ ¢Õßª√–‡∑»‰∑¬

·≈–°«“ß√Ÿ´à“®“°‡°“–π‘«‡§≈‘‚¥‡π’¬¢ÕßΩ√—Ëß‡» ) ∑’Ë

 ∂“∫—π ÿ«√√≥«“®°° ‘°‘®‰¥âπ”¡“»÷°…“‡ª√’¬∫‡∑’¬∫

‡ªìπ§«“¡√Ÿâ„π‚§√ß°“√«‘®—¬·≈–æ—≤π“°“√‡≈’È¬ß°«“ß„Àâ

‡ªìπ —µ«å‡»√…∞°‘® µ—Èß·µàªï 2536 (π≈‘π’ ·≈– °≥‘¥“,

2538) ·≈–‰¥â¡’°“√°√–®“¬°«“ß√Ÿ´à“  Ÿà‡°…µ√°√‡≈’È¬ß

°«“ß‰ª ®”π«π 400 µ—« (¡µ‘™π, 2538)

‡π◊ËÕß®“°°«“ß‡ªìπ —µ«åªÉ“ ´÷Ëß¡’§à“‡§¡’§≈‘π‘°

µà“ß Ê ¡’§«“¡·µ°µà“ß‰ª®“° —µ«å‡≈’È¬ß∑’Ë‡¢â“¡“√—∫°“√

√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å°”·æß· π ∑”„Àâ‰¡à “¡“√∂

À“§à“Õâ“ßÕ‘ß ‡æ◊ËÕ„™â„π°“√·ª≈º≈‡æ◊ËÕ°“√«‘π‘®©—¬

æ¬“°√≥å‚√§·≈–°“√«“ß·ºπ°“√√—°…“°«“ß√Ÿ´à“∑’ËªÉ«¬

¡’√“¬ß“π§à“‡§¡’§≈‘π‘°¢Õß°«“ß√Ÿ́ à“„π‡°“–π‘«‡§≈‘‚¥‡π’¬

(Audige, 1992) ÷́Ëß‡°Á∫‡≈◊Õ¥®“°°«“ß√Ÿ´à“∑’Ë∂Ÿ°¬‘ßµ“¬

·µà°“√»÷°…“§à“‡§¡’§≈‘π‘°„π§√—Èßπ’È ‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥

®“°°«“ß∑’Ë¡’™’«‘µ ∫—ß§—∫¥â«¬°“√®—∫‡¢â“´Õß§«∫§ÿ¡ (physi-

cally restrained) §à“‡§¡’§≈‘π‘°∑’Ë‰¥â®–‡ªìπ§à“Õâ“ßÕ‘ß∑’Ë

¬—ßª√–‚¬™πåµàÕ°“√«‘π‘®©—¬ æ¬“°√≥å‚√§ ·≈–°“√

«“ß·ºπ°“√√—°…“°«“ß√Ÿ´à“ ´÷Ëß®–‡æ‘Ë¡ª√–™“°√°«“ß„π

ª√–‡∑»‰∑¬¢÷Èπ‰ª‡√◊ËÕ¬ Ê

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥°«“ß∑’ËÕ¬Ÿà „π§Õ°æ—°¢Õß

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ°”·æß· π ¿“¬„π

1 - 2 ‡¥◊Õπ À≈—ß®“°°“√¢π àß¡“®“°‡°“–π‘«‡§≈‘‚¥‡π’¬

‚¥¬°“√µâÕπ‡¢â“ Ÿà´Õß§«∫§ÿ¡ ‡°Á∫¢âÕ¡Ÿ≈Õ“¬ÿ ‡æ»

¿“«–°“√µ—Èß∑âÕß ·≈–¿“«–µ◊Ëπ‡µâπ ·≈â«®÷ß‡®“–‡°Á∫‡≈◊Õ¥

°«“ß√Ÿ́ à“ ‡æ»ºŸâ 27 µ—« ‡æ»‡¡’¬ 92 µ—« ‚¥¬„™â°√–∫Õ°©’¥¬“

¢π“¥ 10 ¡≈. ·≈–‡¢Á¡¢π“¥ 18 G ¬“« 1.5 π‘È« ‡®“–

®“°‡ âπ‡≈◊Õ¥ jugular vein ®”π«πª√–¡“≥ 8 ¡≈. π”

„ àÀ≈Õ¥·°â«¢π“¥ 15 ¡≈. ‡Õ’¬ßÀ≈Õ¥·°â« µ—Èß∑‘Èß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß 2-3 ™—Ë«‚¡ß ªíòπ·¬° ’́√—Ë¡„ à„πÀ≈Õ¥

¢π“¥‡≈Á° ‡°Á∫‰«â„πµŸâ‡¬Áπ À√◊Õ™àÕß·™à·¢Áß‡æ◊ËÕ√Õ°“√

«‘‡§√“–Àå ‡®“–‡≈◊Õ¥°«“ß„π‡¥◊Õπæƒ»®‘°“¬π ‰¥â 46

µ—«Õ¬à“ß (‡æ»ºŸâ 7 µ—« ‡æ»‡¡’¬ 39 µ—«, °≈ÿà¡ 1) ·≈–„π

‡¥◊Õπ°ÿ¡¿“æ—π∏å ‰¥â 73 µ—«Õ¬à“ß (‡æ»ºŸâ 20 µ—« ‡æ»‡¡’¬

53 µ—«, °≈ÿà¡ 2) πÕ°®“°π’È „π°≈ÿà¡‡¥◊Õπ°ÿ¡¿“æ—π∏å ¡’

°«“ß∑âÕß 1 µ—« ·≈–°«“ß‡æ»ºŸâ‡¢“ÕàÕπÕ’° 2 µ—«

«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4 581
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°“√«‘‡§√“–Àå∑“ß‡§¡’§≈‘π‘°

π”µ—«Õ¬à“ß´’√—Ë¡ÕÕ°¡“µ√«®À“§à“ blood urea

nitrogen (BUN), creatinine (Cr), creatine kinase (CK),

cholesterol, glucose, amylase, alanine aminotransferase

(ALT), aspartate aminotransferase (AST), alkaline

phosphatase (AP), gamma glutamyltransferase (GGT),

total bilirubin, direct bilirubin, total protein, albumin,

calcium, phosphorus ·≈– magnesium ‚¥¬„™â‡§√◊ËÕß

spectrophotometer (Spectonic Genesys 5) ¥â«¬ “√

‡§¡’ ”‡√Á®√Ÿª (commercial reagent) °“√µ√«®À“ CK

·≈– GGT „™â reagent kit ¢Õß Human Diagnostic

(Germany) °“√µ√«®À“·¡°π’‡ ’́Ë¬¡ ·≈– Amylase „™â

reagent kit ¢Õß Wako Pure Chemical Industries, Ltd.

(Japan) °“√µ√«®∑’Ë‡À≈◊Õ„™â reagent kit ¢Õß Life Sci-

ence Dynamic Laboratory (∫√‘…—∑Õ“≥“¿—≥±å ®”°—¥

ª“°‡°√Á¥ ππ∑∫ÿ√’)  à«π§à“°≈Õ∫Ÿ≈‘π‰¥â®“°°“√§”π«≥

(total protein - albumin) «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡

SPSS for WindowΤΜ (Norusis, 1993)

«‘∏’À“´’√—Ë¡‚ª√µ’πÕ‘‡≈Á°‚µ√‚ø√’´’ 

„™â·ºàπ‡´≈≈Ÿ‚≈ Õ–´’‡µµ (cellulose acetate) ‡ªìπ

µ—«°≈“ß√Õß√—∫„π‡§√◊ËÕß Microzone Electrophoresis Cell

Model R-101 ¥â«¬°√–·  2 ¡‘≈≈‘·Õ¡·ª√å ∑’Ë·√ß¥—π 250

‚«≈µå ‡ªìπ‡«≈“ 20 π“∑’ ¬âÕ¡¥â«¬ ’ Ponceau S ·≈â«

«—¥À“™π‘¥‚ª√µ’π¥â«¬‡§√◊ËÕß Helena Densitometer (Texas)

∑’Ë 250 nm  à«π‚ª√µ’π√«¡À“‚¥¬°“√µ°µ–°Õπ¢Õß

‡°≈◊Õ µ—«Õ¬à“ß∑’Ëµ√«®À“ ’́√—Ë¡‚ª√µ’πÕ‘‡≈Á°‚µ√‚ø√’´’ 

¡’®”π«π 114 µ—«Õ¬à“ß ·¬°‡ªìπµ—«Õ¬à“ß∑’Ë‡®“–„π‡¥◊Õπ

æƒ»®‘°“¬π 66 µ—«Õ¬à“ß (°≈ÿà¡ 1, ‡æ»ºŸâ 8 µ—« ‡æ»‡¡’¬ 58

µ—«) ·≈–„π‡¥◊Õπ°ÿ¡¿“æ—π∏å ‰¥â 48 µ—«Õ¬à“ß (°≈ÿà¡ 2,

‡æ»ºŸâ 17 µ—« ‡æ»‡¡’¬ 31 µ—«)

º≈

º≈§à“‡§¡’§≈‘π‘°¢Õß°«“ß√Ÿ´à“ ∑—Èß 119 µ—«Õ¬à“ß

· ¥ß‰«â„π Table 1 º≈§à“‡§¡’§≈‘π‘°∑’Ë¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.01) ®“°°≈ÿà¡ 1 ∑’Ë

‡®“–„π‡¥◊Õπ æƒ»®‘°“¬π ·≈–°≈ÿà¡ 2 ∑’Ë‡®“–„π‡¥◊Õπ

°ÿ¡¿“æ—π∏å · ¥ß‰«â„π Table 2 §à“‡§¡’§≈‘π‘°¢Õß°«“ß

∑âÕß 1 µ—« ·≈–°«“ß‡æ»ºŸâ‡¢“ÕàÕπÕ’° 2 µ—« · ¥ß‰«â„π

Table 3 ®“°°“√«‘‡§√“–Àå§à“‡§¡’§≈‘π‘°‚¥¬°“√·¬°‡æ»

æ∫«à“¡’‡æ’¬ß§à“°≈Ÿ‚§ ∑’Ë¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (‡æ»ºŸâ 104.6 ± 17.5 mg/dl ‡æ»‡¡’¬ 96.5 ± 17.1

mg/dl)

º≈¢Õß°“√µ√«®·¬°‚ª√µ’π„π π“¡‰øøÑ“¢Õß

°«“ß√Ÿ´à“ 114 µ—«Õ¬à“ß · ¥ß‰«â„π Table 4 ®“°°“√

«‘‡§√“–Àåº≈¢Õß°“√µ√«®·¬°‚ª√µ’π„π π“¡‰øøÑ“

‚¥¬°“√·¬°‡æ» æ∫«à“¡’‡æ’¬ß§à“‡∫µâ“°≈Õ∫Ÿ≈‘π∑’Ë¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 5) ·µà‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë‡®“–‡¥◊Õπæƒ»®‘°“¬π (n =

66) ·≈–‡¥◊Õπ°ÿ¡¿“æ—π∏å (n = 48) æ∫«à“§à“‡©≈’Ë¬¢Õß

‚ª√µ’π√«¡ ·Õ≈øÉ“°≈Õ∫Ÿ≈‘π ·≈–·°¡¡à“°≈Õ∫Ÿ≈‘π

¢Õß°«“ß°≈ÿà¡ 1 ¡’§à“ Ÿß°«à“§à“‡©≈’Ë¬¢Õß°«“ß°≈ÿà¡ 2

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 6)

«‘®“√≥å

BUN ·≈– creatinine

§à“‡©≈’Ë¬¢Õß§à“ BUN „π°“√»÷°…“§√—Èßπ’È¡’§à“ Ÿß

°«à“®“°°“√»÷°…“¢Õß Audige, 1992 (19.05 mg/dl)

·µà¡’™à«ß 95% ∑’Ë·§∫°«à“ §à“‡©≈’Ë¬¢Õß§à“ BUN „π

°«“ß°≈ÿà¡ 1 ¡’§à“ Ÿß°«à“¢Õß°«“ß°≈ÿà¡ 2 (Table 2) „π

°«“ß∑âÕß¡’§à“ BUN µË”°«à“§à“‡©≈’Ë¬¢Õß°«“ß‰¡à∑âÕß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Audige (1992) ·µà„π

°«“ß‡æ»ºŸâ‡¢“ÕàÕπ∑—Èß Õßµ—«¡’§à“ BUN ∑’ËµË”°«à“§à“

‡©≈’Ë¬¢Õß°«“ß‡æ»ºŸâ∑’Ë‰¡à¡’‡¢“ ́ ÷Ëß Audige (1992) √“¬ß“π§à“

BUN „π¢Õß°«“ß∑’Ë‰¡à¡’‡¢“ ®–µË”°«à“°«“ß¡’‡¢“ÕàÕπ

 à«π°«“ß∑’Ë¡’‡¢“·¢Áß ®–¡’§à“ BUN  Ÿß∑’Ë ÿ¥ Õ—π‡ªìπº≈

¡“®“°°“√‡æ‘Ë¡°“√ ≈“¬‚ª√µ’π„πƒ¥Ÿº ¡æ—π∏ÿå„π°«“ß

∑’Ë¡’‡¢“·¢Áß

§à“‡©≈’Ë¬¢Õß§à“ creatinine ¡’§à“µË”°«à“√“¬ß“π¢Õß

Audige (1992) ·≈–¡’™à«ß 95% ∑’ËπâÕ¬°«à“ 1.0 mg/dl

´÷Ëß¡’§à“ Ÿß ÿ¥ 0.87 mg/dl §à“ mode ·≈– medium 0.65

mg/dl ÷́Ëß‡ªìπ§à“∑’ËµË”°«à“„π —µ«å‡≈’È¬ß™π‘¥Õ◊Ëπ (Duncan



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4 583

et. al., 1994) ‰¡à¡’§«“¡·µ°µà“ß¢Õß§à“ creatinine „π

°«“ß∑—Èß Õß°≈ÿà¡ ´÷Ëß‡ªìπ°“√¬◊π¬—π«à“°“√¢—∫ creatinine

ÕÕ°„π·µà≈–«—π§àÕπ¢â“ß®–§ß∑’Ë (Duncan et al., 1994;

Kaneko, 1989)

Creatine Kinase (CK)

§à“ CK ‡ªìπ‡ÕÁπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß

°≈â“¡‡π◊ÈÕ (Kaneko, 1989) §à“‡©≈’Ë¬¢Õß§à“ CK „π°“√

»÷°…“§√—Èßπ’È¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß Audige ´÷Ëß

‡°Á∫‡≈◊Õ¥®“°°«“ß∑’Ë∂Ÿ°¬‘ß ·µà°“√»÷°…“§√—Èßπ’È‡ªìπ°“√

µâÕπ°«“ß‡¢â“´Õß§«∫§ÿ¡ ·≈â«®—∫‡®“–‡≈◊Õ¥´÷ËßÕ“®

∑”„Àâ°«“ßµ◊Ëπ‡µâπ¥‘Èπ√π ®÷ß‡°‘¥§«“¡‡ ’¬À“¬¢Õß

°≈â“¡‡π◊ÈÕ‰¥â„°≈â‡§’¬ß°—π ‰¡à¡’§«“¡·µ°µà“ß¢Õß§à“ CK

„π°“√»÷°…“„π°«“ß∑—Èß Õß°≈ÿà¡  à«π§à“ CK „π°«“ß

∑âÕß°ÁµË”°«à“§à“‡©≈’Ë¬ ´÷Ëß‡ªìπº≈®“°„π°«“ß∑âÕß¡’°“√

‡§≈◊ËÕπ‰À«πâÕ¬ (Audige, 1992) Õ¬à“ß‰√°Áµ“¡§à“ CK

„π°«“ß°Á¡’§à“¡“°°«à“„π —µ«å‡≈’È¬ß™π‘¥Õ◊ËπÕ¬à“ß¡“°

(Duncan et al., 1994; Kaneko, 1989)

Alanine aminotransferase (ALT) ·≈– aspartate

aminotransferase (AST)

§à“‡©≈’Ë¬¢Õß ALT µË”°«à“·≈–¡’™à«ß 95% ∑’Ë·§∫

°«à“¢Õß Audige (1992) ®÷ßπ—∫«à“§à“ ALT „π°«“ß√Ÿ´à“

¡’ª√–‚¬™πå„π°“√«‘π‘®©—¬¿“«–°“√µ“¬¢Õß‡´≈≈åµ—∫ (he-

patic necrosis) ·¡â«à“„π —µ«å„À≠àÕ◊Ëπ (¡â“ ‚§ ·≈– ·°–)

®–‰¡àπ‘¬¡„™â§à“π’È ‡π◊ËÕß®“°„π —µ«å‡À≈à“π—Èπ¡’ª√‘¡“≥§à“

ALT ∑’ËπâÕ¬ (Kaneko, 1989)

§à“‡©≈’Ë¬¢Õß AST  Ÿß°«à“°“√»÷°…“¢Õß Audige

(1992) ‡ªìπº≈¡“®“°°“√µâÕπ —µ«å‡¢â“´Õß∫—ß§—∫ ¡’º≈

„Àâ —µ«åµ◊Ëπ‡µâπ°√–«π°√–«“¬ ¡’°“√‡∫’¬¥‡ ’¬¥®π‡°‘¥

Table 1 Clinical chemistry values of physically restrained rusa deer.

Clinical chemistry Unit No Mean ± SD Range

values (Mean ± 1.96 SD)

BUN mg/dl 119 22.7 ± 3.9 15.2 - 30.4

Creatinine mg/dl 114 0.65 ± 0.09 0.48 - 0.82

CK U/L 73 290.7 ± 126 44 - 537.7

Cholesterol mg/dl 119 95.0 ± 7.4 80.5 -109.5

Glucose mg/dl 119 98.0 ± 17.4 63.5 - 132.5

Amylase mg/dl 77 68.8 ± 17.5 34.5 - 103.1

ALT U/L 113 31.9 ±3.1 25.8 - 38.0

AST U/L 95 40.7 ± 4.2 32.5 - 48.9

AP U/L 91 48.0 ± 8.6 31.1 - 64.9

GGT U/L 66 25.0 ± 4.9 15.4 - 34.6

Total bilirubin mg/dl 103 1.81 ± 0.59 0.65 - 2.96

Direct bilirubin mg/dl 103 0.37 ± 0.19 0.07 - 0.74

Total protein g/L 119 66.7 ± 6.3 54.3 - 78.9

Albumin g/L 119 22.7 ± 3.3 17.8 - 30.6

Globulin g/L 119 42.6 ± 7.4 28.5 -56.7

Calcium mg/dl 115 12.6 ± 2.2 8.2 -17.0

Phosphorus mg/dl 115 14.8 ± 1.7 11.5 - 18.1

Magnesium mg/dl 119 2.5 ± 0.2 2.1 - 2.9
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Table 2 Clinical chemistry values (Number) of rusa deer by season presented only values that significance

differences (p < 0.01).

Clinical chemistry values Group 1 (November) Group 2 (February)

BUN (mg/dl) 24.9 ± 4.3 (46) 21.6 ± 3.1 (73)

Cholesterol (mg/dl) 91.7 ± 6.0 (46) 96.9 ± 7.5 (73)

Glucose (mg/dl) 83.5 ± 10.5 (46) 105.5 ± 15.5 (73)

Amylase (U/L) 85.7 ± 20.6 (11) 65.9 ± 15.5 (66)

AST (U/L) 42.8 ± 4.4 (28) 39.8 ± 3.9 (67)

AP (U/L) 44.0 ± 8.0 (44) 51.9 ± 7.4 (47)

Total protein (g/L) 70.0 ± 6.2 (46) 64.6 ± 5.5 (73)

Albumin (g/L) 22.1 ± 2.6 (46) 25.5 ± 3.0 (73)

Globulin (g/L) 48.3 ± 6.7 (46) 39.1 ± 4.9 (73)

Table 3 Clinical chemistry values of one pregnant female and two velvet male deer.

Sex Pregnant female Male1, velvet Male2, velvet

Age (months) 19 20 19

BUN (mg/dl) 17.7 15.4 13.2

Creatinine (mg/dl) 0.45 0.70 0.55

CK (U/L) 218 ND ND

Glucose (mg/dl) 69.4 116.6 165.3

ALT (U/L) 17.7 19.0 19.8

AST (U/L) 28.4 26.0 29.8

AP (U/L) 61.0 37.0 92.0

GGT (U/L) ND 23.2 25.5

Total bilirubin (mg/dl) 2.7 2.47 2.39

Direct bilirubin (mg/dl) 0.62 0.69 0.63

Total protein (g/L) 62.1 66.8 66.0

Albumin (g/L) 26.1 24.6 27.1

Globulin (g/L) 36.0 42.2 38.9

Calcium (mg/dl) 16.3 21.6 17.8

Phosphorus (mg/dl) 14.2 13.4 11.8

Magnesium (mg/dl) 2.65 2.72 2.71

ND = not done.

°“√ø°™È”¢Õß°≈â“¡‡π◊ÈÕ ®÷ß∑”„Àâ§à“ AST ‡æ‘Ë¡¢÷Èπ ‡™àπ

‡¥’¬«°—∫√“¬ß“π¢Õß McAllum (1985) §à“‡©≈’Ë¬¢Õß AST

„π°«“ß°≈ÿà¡ 1  Ÿß°«à“ °«“ß°≈ÿà¡ 2 (Table 2) „π

°«“ß∑âÕß·≈–°«“ß‡æ»ºŸâ‡¢“ÕàÕπ ¡’§à“ AST ∑’ËµË”°«à“§à“

‡©≈’Ë¬ ·µà°Á¬—ßÕ¬Ÿà„π™à«ß 95%
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Table 4 Serum protein electrophoresis of 114 physically restained rusa deer.

Mean ± SD Range (Mean ± 1.96 SD)

Total protein (g/L) 68.3 ± 10.4 47.9 - 88.7

Albumin (%) 56.2 ± 7.5 41.5 - 70.9

Globulin (%)

Alpha 8.4 ± 2.4 3.7 - 13.1

Beta 11.4 ± 1.4 8.7 - 14.1

Gamma 24.1 ± 6.1 12.1 - 36.1

Table 5 Serum protein electrophoresis of rusa deer differentiated by sex.

Male (n = 24) Female (n = 94)

Total protein (g/L) 68.4 ± 6.4 68.3 ± 11.3

Albumin (%) 57.5 ± 7.3 55.7 ± 7.5

Globulin (%)

Alpha 8.0 ± 1.9 8.5 ± 2.5

Beta 11.4 ± 1.9 * 11.4 ± 1.3 *

Gamma 23.1 ± 6.7 24.3 ± 5.9

* Significant difference at p < 0.05.

Table 6 Serum protein electrophoresis of rusa deer differentiated by season.

Group 1, November ( n = 66) Group 2, February ( n = 48)

Total protein (g/L) 69.9 ± 12.9 * 66.0 ± 4.6 *

Albumin (%) 51.0 ± 4.9 63.2 ± 3.5

Globulin (%)

Alpha 9.2 ± 2.7 * 7.4 ± 1.3 *

Beta 11.6 ± 1.6 11.1 ± 1.2

Gamma 28.3 ± 4.1 * 18.3 ± 2.7 *

* Significant differences at p < 0.05.

Alkaline phosphatase (AP) ·≈– gamma

glutamyltransferase (GGT)

§à“©≈’Ë¬¢Õß§à“ AP „π°“√»÷°…“§√—Èßπ’È µË”°«à“

°“√»÷°…“¢Õß Audige, 1992 (106.2 U/L) ·≈–µË”°«à“

§à“‡©≈’Ë¬¢Õß°«“ßø“‚≈«å (107 U/L) ·≈–°«“ß™‘µ—≈ (123

U/L, Õâ“ß„π√“¬ß“π¢Õß English, 1988) ‡ªìπº≈¡“®“°

°«“ß√Ÿ´à“„π°“√»÷°…“§√—Èßπ’È‡ªìπ°«“ß‚µ‡µÁ¡«—¬ (mature)

∑’Ë‰¡à¡’‡¢“ §à“ AP ∑’Ë¡“°„π —µ«åÕ“¬ÿπâÕ¬  —¡æ—π∏å°—∫

°“√‡®√‘≠‡µ‘∫‚µ¢Õß°√–¥Ÿ° À√◊Õ°“√∑”ß“π∑’Ë¡“°‡°‘π‰ª

¢Õß osteoblast „π‚√§°√–¥Ÿ°ÕàÕπ (Kaneko, 1989)

Chapple et al. (1991) æ∫«à“§à“ AP „π°«“ß™‘µ—≈

‡ª≈’Ë¬π·ª≈ß‰ªµ“¡«ß®√°“√ßÕ°¢Õß‡¢“  à«π Audige
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(1992) æ∫«à“ °«“ßºŸâ‡¢“ÕàÕπ¡’·π«‚πâ¡∑’Ë®–¡’§à“ AP

 Ÿß°«à“ °«“ßºŸâÕ◊Ëπ Ê ·µà„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ °«“ß

ºŸâ‡¢“ÕàÕπµ—«∑’Ë 1 ¡’§à“ AP ∑’ËπâÕ¬  à«π°«“ßºŸâ‡¢“ÕàÕπµ—«∑’Ë

2 ¡’§à“ AP ∑’Ë Ÿß°«à“§à“‡©≈’Ë¬¡“° (Table 3)

§à“ GGT ‡ªìπ‡ÕÁπ‰´¡å∑’Ë∫àß™’È∂÷ß¿“«–°“√§—Ëß¢Õß

πÈ”¥’ (cholestasis) ́ ÷Ëßæ∫„πª√‘¡“≥§àÕπ¢â“ß Ÿß„π‚§ ¡â“

·°– ·≈–·æ– (Kaneko, 1989) §à“‡©≈’Ë¬ GGT

„°≈â‡§’¬ß°—∫¢Õß‚§ (Rico et al.,1977)  à«π„π°«“ß™π‘¥

Õ◊Ëπ ¬—ß‰¡à¡’√“¬ß“π°“√»÷°…“§à“ GGT

Total bilirubin ·≈– direct bilirubin

§à“ total bilirubin „π —µ«å à«π„À≠à®–¡’§à“µË”°«à“

0.5 mg/dl ¬°‡«âπ „π¡â“ ∑’Ë§à“ª°µ‘¢Õß total bilirubin 1-

2 mg/dl (Kaneko, 1989) §à“ total bilirubin ¡’§à“ Ÿß

°«à“°“√»÷°…“„π°«“ß√Ÿ´à“ (0.12 mg/dl) ·≈– °«“ß¡Ÿ 

(0.11 mg/dl) ·µà¡’§à“„°≈â‡§’¬ß°—∫°«“ß«“ªîµ‘ (0.30 mg/

dl)„π√“¬ß“π¢Õß Audige, 1992 ‰¡à¡’§«“¡·µ°µà“ß¢Õß§à“

total bilirubin ·≈– direct bilirubin „π°«“ß Õß°≈ÿà¡

 à«π°«“ß∑âÕß·≈–°«“ßºŸâ‡¢“ÕàÕπ ¡’§à“ total ·≈– direct

bilirubin  Ÿß°«à“§à“‡©≈’Ë¬¢Õß°«“ß∑—ÈßÀ¡¥ Õ—π‡ªìπº≈¡“

®“°°“√‡æ‘Ë¡°“√ ≈“¬ heme (Kaneko, 1989)  à«π

„À≠à¢Õß∫‘≈‘√Ÿ∫‘π„π°«“ß√Ÿ́ à“ ‡ªìπ unconjugate bilirubin

‡™àπ‡¥’¬«°—∫„π¡â“·≈–‚§ (Duncan et al., 1994).

‚ª√µ’π√«¡ Õ—≈∫Ÿ¡‘π ·≈–°≈Õ∫Ÿ≈‘π

§à“‡©≈’Ë¬¢Õß‚ª√µ’π√«¡„π°“√»÷°…“§√—Èßπ’È ¡’§à“

¡“°°«à“¢Õß Audige 1992 (61.4 g/L) ·µà°ÁµË”°«à“°“√

√“¬ß“π¢Õß Chardonet, 1988 (71.2 g/L, Õâ“ßÕ‘ß„π

Audige, 1992) ·µà§à“Õ—≈∫Ÿ¡‘πµË”°«à“∑’Ë√“¬ß“π‚¥¬ Audige,

1992 (32.6 g/L) ∑”„Àâ§à“°≈Õ∫Ÿ≈‘π Ÿß°«à“√“¬ß“π¢Õß

Audige (1992) ÷́Ëß§à“°≈Õ∫Ÿ≈‘π®–‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ®–¡’

º≈∑”„Àâ§à“‚ª√µ’π√«¡‡æ‘Ë¡¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫∑’Ëæ∫

„π°«“ß·¥ß (Wilson and Pauli, 1983) ·≈–„π°«“ß

ø“‚≈«å (Reid and Towers, 1985)

§à“‡©≈’Ë¬¢Õß‚ª√µ’π√«¡·≈–Õ—≈∫Ÿ¡‘π„π°«“ß∑—Èß

 Õß°≈ÿà¡ ¡’§«“¡·µ°µà“ß°—π‚¥¬ °≈ÿà¡ 1 ¡’§à“‚ª√µ’π

√«¡ Ÿß°«à“ ·µà¡’§à“Õ—≈∫Ÿ¡‘πµË”°«à“°≈ÿà¡ 2 (Table 2)

 à«π°«“ß∑âÕß (Table 3) ¡’§à“‚ª√µ’π√«¡µË”°«à“§à“

‡©≈’Ë¬¢Õß∑—Èß Õß°≈ÿà¡ ·µà¡’§à“Õ—≈∫Ÿ¡‘π Ÿß°«à“ ´÷Ëß°«“ß

∑âÕßµ—«π’È‡ªìπ°«“ß∑âÕß„π™à«ß·√° (first trimester)

‰¡à„™à™à«ß∑â“¬∑’Ë§à“‚ª√µ’π√«¡∑’Ë‡æ‘Ë¡¢÷Èπ ‡æ‘Ë¡®“°§à“·°¡

¡“°≈Õ∫Ÿ≈‘π„π°“√ √â“ßπ¡πÈ”‡À≈◊Õß (Audige, 1992)

Amylase, cholesterol ·≈– glucose

amylase ‡ªìπ‡ÕÁπ‰´¡å∑’Ë √â“ß‚¥¬µ—∫ÕàÕπ (Kaneko,

1989) §à“‡©≈’Ë¬¢Õß amylase „π°“√»÷°…“§√—Èßπ’È

§àÕπ¢â“ßµË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ÿπ—¢·≈–·¡« (Duncan et

al., 1994)  à«π°“√»÷°…“§à“ amylase „π°«“ß™π‘¥Õ◊Ëπ¬—ß

‰¡à¡’√“¬ß“π ®“°°“√‡ª√’¬∫‡∑’¬∫§à“ amylase „π°«“ß

∑—Èß Õß°≈ÿà¡ (Table 2) æ∫«à“§à“‡©≈’Ë¬¢Õß°«“ß°≈ÿà¡ 1

 Ÿß°«à“„π°≈ÿà¡ 2 ´÷Ëß “‡Àµÿ∑’Ë·∑â®√‘ß‰¡à∑√“∫

Cholesterol „π‡≈◊Õ¥‰¥â®“°Õ“À“√∑’Ë°‘π‡¢â“‰ª

·≈–®“°¢∫«π°“√‡¡µ“‚∫≈‘´÷¡¢Õß‰¢¡—π„π√à“ß°“¬

(Kaneko, 1989) °«“ßπ—∫«à“¡’§à“ cholesterol µË”°«à“

 ÿπ—¢·≈–·¡« (Duncan et al., 1994)  à«π§à“°≈Ÿ‚§ „π

°“√»÷°…“§√—Èßπ’Èπ—∫«à“¡’§à“„°≈â‡§’¬ß°—∫„π¡â“¡“°°«à“„π‚§

(Duncan et al., 1994) ®“°°“√‡ª√’¬∫‡∑’¬∫§à“°≈Ÿ‚§ „π

°«“ß Õß°≈ÿà¡ æ∫«à“°«“ß„π°≈ÿà¡ 2 ¡’§à“‡©≈’Ë¬°≈Ÿ‚§ 

 Ÿß°«à“°«“ß°≈ÿà¡ 1 (Table 2) πà“®–‡ªìπº≈¡“®“°°«“ß

°≈ÿà¡ 2 ¡’®”π«π°«“ß‡æ»ºŸâ¡“°°«à“

Calcium, phosphorus ·≈– magnesium

§à“‡©≈’Ë¬¢Õß·§≈‡´’Ë¬¡ ·≈–øÕ øÕ√—  ¡’§à“¡“°°«à“

®“°°“√»÷°…“¢Õß Audige (1992) πà“®–‡ªìπº≈¡“®“°

°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ ‚¥¬°“√‰≈àµâÕπ‡¢â“´Õß§«∫§ÿ¡

∑”„Àâ¡’°“√‡æ‘Ë¡°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ ´÷Ëß¡’√“¬ß“π«à“

„π°√≥’ —µ«åÕÕ°°”≈—ß°“¬§à“øÕ øÕ√— Õ“®‡æ‘Ë¡¢÷Èπ 1.86

mg/dl (Kaneko, 1989) „π°√≥’∑’Ë¡’°“√·µ°¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß ®–∑”„Àâ§à“øÕ øÕ√— ‡æ‘Ë¡ ŸßÕ¬à“ß¡“°

(Benjamin, 1981) ·µà„π°“√»÷°…“π’È‰¡à„™â´’√—Ë¡∑’Ë¡’‡¡Á¥

‡≈◊Õ¥·¥ß·µ° Audige (1992) √“¬ß“π«à“°«“ßµ—«ºŸâ¡’§à“

øÕ øÕ√—  Ÿß°«à“°«“ßµ—«‡¡’¬ ·µà°“√»÷°…“§√—Èßπ’Èæ∫«à“

‰¡à¡’§«“¡·µ°µà“ß¢Õß§à“øÕ øÕ√— „π√–À«à“ß‡æ»

πÕ°®“°π’È Audige (1992) ¬—ß√“¬ß“π«à“°«“ß∑âÕß¡’§à“
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øÕ øÕ√— ∑’ËµË”°«à“°«“ß‰¡à∑âÕß ÷́Ëß Õ¥§≈âÕß°—∫

√“¬ß“π„π§√—Èßπ’È (Table 3) §à“‡©≈’Ë¬¢Õß·¡°π’‡ ’́Ë¬¡„π

°“√»÷°…“§√—Èßπ’È¡’§à“„°≈â‡§’¬ß°—∫¢Õß‚§ (1.5-2.9 mg/dl,

Duncan et al., 1994) ·µà¡’ range ∑’Ë·§∫°«à“ (Table 1)

 à«π§à“·¡°π’‡´’Ë¬¡„π°«“ß™π‘¥Õ◊Ëπ ¬—ß‰¡à¡’√“¬ß“π

Serum protein electrophoresis

º≈´’√—Ë¡‚ª√µ’πÕ’‡≈Á§‚µ√‚ø√’´’  æ∫«à“¡’

‡ªÕ√å‡´πµå¢ÕßÕ—≈∫Ÿ¡‘π (56%) ¡“°°«à“§à“°≈Õ∫Ÿ≈‘π (44%,

Table 4) ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Audige (1992)

„π°«“ß√Ÿ´à“·≈–°“√»÷°…“¢Õß Chapple et al. (1991) „π

°«“ß™‘µ—≈ ´÷Ëß¬°‡«âπ„π°«“ß™‘µ—≈·√°‡°‘¥∑’Ë¡’‡ªÕ√å‡´πµå

¢ÕßÕ—≈∫Ÿ¡‘ππâÕ¬°«à“‡ªÕ√å‡´πµå¢Õß°≈Õ∫Ÿ≈‘π (Chapple

et al., 1991) °“√»÷°…“§√—Èßπ’È„™â°«“ß‚µ‡µÁ¡«—¬ ®”π«π

114 µ—« ´÷Ëß¡“°°«à“°“√»÷°…“¢Õß Audige (1992) ´÷Ëß

∑”°“√»÷°…“°«“ß√Ÿ´à“ 6 µ—« ·≈–¡“°°«à“°“√»÷°…“¢Õß

Chapple et al. (1991) ́ ÷Ëß∑”°“√»÷°…“„π°«“ß™‘µ—≈∑’ËÕ“¬ÿ

·µ°µà“ß°—π ®”π«π 47 µ—« °“√»÷°…“´’√—Ë¡‚ª√µ’π

Õ’‡≈Á§‚µ√‚ø√’´’ „π§√—Èßπ’È‰¡à “¡“√∂·¬°·Õ≈øÉ“°≈Õ∫Ÿ

≈‘πÕÕ°‡ªìπ ·Õ≈øÉ“ 1 ·≈– 2 °≈Õ∫Ÿ≈‘π ‡À¡◊Õπ¢Õß

Audige (1992) À√◊Õ·¬°‡∫µâ“°≈Õ∫Ÿ≈‘πÕÕ°‡ªìπ 2 ™π‘¥

‡À¡◊Õπº≈°“√»÷°…“¢Õß Chapple ·≈–§≥– (1991)

®“°°“√«‘‡§√“–Àå§à“´’√—Ë¡‚ª√µ’πÕ’‡≈Á§‚µ√‚ø√’́ ’ 

‚¥¬°“√·¬°‡æ» æ∫«à“¡’‡æ’¬ß§à“‡∫µâ“°≈Õ∫Ÿ≈‘π∑’Ë¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 5) ´÷Ëß
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