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Abstract

Warapat Prachasilpchai1*  Tapmanus Bupha-intr2  Marissak Kalpravidh3

Meena Sarikaputi4  Sumit Durongphongtorn3

SERUM BONE-SPECIFIC ALKALINE PHOSPHATASE OF DOGS WITH

VARIOUS BONE CONDITION

Serum total and bone alkaline phosphatase (TAP and BAP) including Ca and P were measured in 6 dogs

with osteoporotic bone and 10  dogs with less than a week fracture presented to the Small Animal Hospital,
Faculty of Veterinary Science, Chulalongkorn University. The serum chemistry and ulnar radiographs were
evaluated in plaster casting 9 normal experimental dogs before and after ulnar osteotomy on weeks 1, 2, 4, 6, 8, 10,
12, 14 and 16, postoperation. The 9 normal experiment dogs had the average (±SE) of 97.7(±19.1) U/L TAP,
23.3(±21.4) U/L BAP, 9.6(±0.4) U/L Ca and 5.4(±0.3) U/L P. Serum TAP, BAP, Ca ,and P of the osteoporotic dogs
were significantly (p<0.05) higher while Ca to P ratio was lower, than those of the normal dogs. During bone
healing, serum TAP and BAP had increased since the first postoperative week. Increased TAP reached the
highest level at the 6th postoperative week  and decreased to the normal preoperative level during the 16th week.
TAP at the 2nd, 4th, 6th weeks were significantly (p<0.05) higher than those measured before osteotomy. BAP at
every  interval after osteotomy were significantly (p<0.05) higher than the preoperative levels. BAP reached the
highest level at the 4th week and remained the high level until the 12th week before decreasing to the level close to
the preoperative level. Ca, P and Ca:P ratio were normal throughout 16 weeks, except at the 6th week when the
Ca level was significantly decreased (p<0.05). From the finding that  BAP increase when there is bone abnormality.

BAP might be used as an indicator for the diagnosis, treatment follow up and research of bone diseases.
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∫∑§—¥¬àÕ

«√æ—≤πå ª√–™“»‘≈ªá™—¬1*  ‡∑æ¡π—  ∫ÿªº“Õ‘π∑√å2  ¡“√‘…»—°√å °—≈≈åª√–«‘∑∏å3  ¡’π“  “√‘°–¿Ÿµ‘4   ÿ¡‘µ√ ¥ÿ√ß§åæß…å∏√3

√–¥—∫¢Õß‡ÕÁπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡µ ‡©æ“–®“°°√–¥Ÿ°„π´’√—Ë¡¢Õß ÿπ—¢∑’Ë¡’¿“«–µà“ßÊ

¢Õß°√–¥Ÿ°

°“√«—¥√–¥—∫‡ÕÁπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡µ √«¡ À√◊Õ TAP (Total Alkaline Phosphatase) ·≈–‡©æ“–∑’Ë¡“®“°°√–¥Ÿ°

À√◊Õ BAP (Bone-specific Alkaline Phosphatase) √«¡∑—Èß ·§≈‡´’Ë¬¡ (Ca) ·≈–øÕ øÕ√—  (P) „π´’√—Ë¡¢Õß ÿπ—¢ªÉ«¬∑’Ë¡“√—°…“∑’Ë

‚√ßæ¬“∫“≈ —µ«å§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‡ªìπ‚√§°√–¥Ÿ°ÕàÕπ 6 µ—« ·≈–°√–¥Ÿ°À—°®“°Õÿ∫—µ‘‡Àµÿ‰¡à‡°‘π

1  —ª¥“Àå 10 µ—« ·≈–«—¥√–¥—∫¢Õß§à“¥—ß°≈à“«„π´’√—Ë¡¢Õß ÿπ—¢ª°µ‘ 9 µ—« ´÷Ëß„™â»÷°…“°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ° ulna ∑’Ë∂Ÿ°µ—¥·≈â«

„ à‡ΩóÕ°‚¥¬‡®“–‡≈◊Õ¥·≈–∂à“¬¿“æ‡ÕÁ°´å‡√¬å°àÕπµ—¥·≈–¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ·≈â« 1, 2, 4, 6, 8, 10, 12, 14 ·≈–

16  —ª¥“Àå ®“°°“√»÷°…“æ∫«à“ ÿπ—¢ª°µ‘∑’Ë„™â∑¥≈Õß®”π«π 9 µ—« ¡’§à“‡©≈’Ë¬ (±§à“§≈“¥‡§≈◊ËÕπ¡“µ√∞“π¢Õß§à“‡©≈’Ë¬) ¢Õß TAP

97.7(±19.1) U/L, BAP 23.3(±21.4) U/L, Ca 9.6(±0.4) mEq/L ·≈– P 5.4(±0.3) mEq/L  ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’ TAP,

BAP, Ca ·≈– P  Ÿß°«à“§à“¥—ß°≈à“«¢Õß ÿπ—¢ª°µ‘·µà¡’ Ca:P µË”°«à“ ÿπ—¢ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  ÿπ—¢∑¥≈Õß∑’Ëµ—¥

·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ‡æ◊ËÕ»÷°…“√–¥—∫¢Õß§à“µà“ßÊ „π ’́√—Ë¡¢≥–∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ° ¡’ TAP ·≈– BAP  Ÿß¢÷Èπµ—Èß·µà

 —ª¥“Àå·√° TAP ¢÷Èπ Ÿß ÿ¥∑’Ë —ª¥“Àå∑’Ë 6 ¿“¬À≈—ßµ—¥°√–¥Ÿ° ·≈–≈¥≈ßÕ¬à“ß√«¥‡√Á«®π∂÷ß√–¥—∫„°≈âª°µ‘„π —ª¥“Àå∑’Ë 16 ·≈–æ∫

«à“√–¥—∫ TAP ∑’Ë 2, 4 ·≈– 6  —ª¥“Àå Ÿß°«à“§à“ª°µ‘°àÕπ°“√µ—¥°√–¥Ÿ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π BAP ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘µ≈Õ¥ 16  —ª¥“Àå ‚¥¬¢÷Èπ Ÿß ÿ¥„π —ª¥“Àå∑’Ë 4 ·≈â«§ß√–¥—∫Õ¬Ÿà®π∂÷ß 12  —ª¥“Àå®÷ß§àÕ¬Ê ≈¥≈ß √–¥—∫  Ca, P ·≈–

Ca:P Õ¬Ÿà„π‡°≥±åª°µ‘µ≈Õ¥ 16  —ª¥“Àå ¬°‡«âπ Ca ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë —ª¥“Àå∑’Ë 6 ®“°°“√»÷°…“π’Èæ∫«à“ BAP „π

´’√—Ë¡ Ÿß¢÷Èπ ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–¥Ÿ° ®÷ßπà“®– “¡“√∂„™â BAP ‡ªìπµ—«∫àß™’È¿“«–¢Õß°√–¥Ÿ°‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬ µ‘¥µ“¡

º≈°“√√—°…“ ·≈–°“√«‘®—¬‡°’Ë¬«°—∫°√–¥Ÿ°

§” ”§—≠ :   ÿπ—¢ Õ—≈§“‰≈πåøÕ ø“‡µ  °√–¥Ÿ°

∫∑π”

 “√™’«‡§¡’∑’ËÕÕ°¡“®“°°√–¥Ÿ°·∫àßÕÕ°‰¥â‡ªìπ 2

™π‘¥ ™π‘¥·√°‡°‘¥¢÷Èπ‡¡◊ËÕ¡’°“√ √â“ß°√–¥Ÿ°∑’Ë ”§—≠ ‰¥â·°à

‡ÕÁπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡µ  À√◊Õ AP (alkaline phosphatase)

·≈–ÕÕ µ’‚Õ§—≈´‘π (osteocalcin) ™π‘¥∑’Ë Õß‡°‘¥¢÷Èπ‡¡◊ËÕ¡’°“√

 ≈“¬¢Õß°√–¥Ÿ° ‰¥â·°à ‰Œ¥√Õ° ’́Ë‚ª√≈’π (hydroxyproline)

´÷Ëßæ∫¡“°„π —µ«å·≈–§π∑’Ë¡’Õ“¬ÿ¡“° (Calvo et al., 1996;

Gundberg et al., 2002)  “√¥—ß°≈à“«‡ªìπ “√ª√–°Õ∫‚ª√µ’π

 “√∑’Ë “¡“√∂µ√«®‰¥â‚¥¬«‘∏’∑“ß‡§¡’¢—Èπæ◊Èπ∞“π§◊Õ‡ÕÁπ‰´¡å

AP ́ ÷Ëß‡ªìπµ—«∫àß™’È°“√∑”ß“π¢Õß°√–¥Ÿ° AP  √â“ß¡“®“°‡´≈≈å

ÕÕ µ’‚Õ∫≈“  (osteoblast) (Woitge et al., 1996) ∑’Ë¡’Àπâ“

∑’Ë √â“ß “√æ◊Èπ¢Õß°√–¥Ÿ°·≈–™à«¬„π°“√ – ¡·√à∏“µÿ„π osteoid

(Delmas, 1988; Hulth, 1989) ‡¡◊ËÕÕÕ µ’‚Õ∫≈“ ∑”ß“π BAP

(bone-specific alkaline phosphatase) °Á®–∂Ÿ°À≈—ËßÕÕ°¡“®“°

‡´≈≈å¡“°¢÷Èπ °√–¥Ÿ°∑’Ë¡’æ¬“∏‘ ¿“æ®–¡’°“√∑”ß“π¢Õß

ÕÕ µ’‚Õ∫≈“ ‡æ‘Ë¡¢÷Èπ ∑”„Àâ¡’√–¥—∫ BAP ∂Ÿ°ª≈àÕ¬ÕÕ°¡“

„π°√–· ‡≈◊Õ¥ Ÿß¢÷Èπµ“¡‰ª¥â«¬

°“√«—¥√–¥—∫ BAP  “¡“√∂„™â∫Õ°‰¥â«à“√à“ß°“¬¢Õß

 —µ«å¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°¡“°¢÷ÈπÀ√◊ÕπâÕ¬≈ß„π —µ«å∑’Ë¡’

‚√§¢Õß°√–¥Ÿ° ·≈–¡’°“√∑”ß“π¢Õß‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°º‘¥‰ª®“°

ª°µ‘ ‡™àπ ¡’°“√´àÕ¡·´¡°√–¥Ÿ°À—° (Taniguchi et al., 2003)

‚√§°√–¥Ÿ°ÕàÕπ ·≈–‚√§¡–‡√Áß¢Õß°√–¥Ÿ°

‡ÕÁπ‰´¡å AP ‡ªìπ‚ª√µ’π∑’Ëº≈‘µÕÕ°¡“®“°‡´≈≈å‡¬◊ËÕ∫ÿ

¢ÕßÕ«—¬«–µà“ßÊ ‰¥â·°à °√–¥Ÿ° µ—∫ ‰µ ≈”‰ â‡≈Á° ·≈–√°

‡ÕÁπ‰´¡å AP ∑’Ë √â“ß®“°·µà≈–Õ«—¬«–¡’‰Õ‚´‡ÕÁπ‰´¡å·≈–

§ÿ≥ ¡∫—µ‘∫“ßÕ¬à“ßµà“ß°—π‰ª (Hoffmann and Dorner, 1975;

Moss, 1982; Kutzler et al., 2003) „π ¿“æ√à“ß°“¬ª°µ‘

®–µ√«®æ∫‡ÕÁπ‰´¡å AP ∑’Ëº≈‘µ®“°‰µ ≈”‰ â‡≈Á° ·≈–√° „π
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°√–· ‡≈◊Õ¥‰¥âπâÕ¬¡“° ¥—ßπ—Èπ√–¥—∫ AP „π´’√—Ë¡ à«π„À≠à®–

¡“®“°°√–¥Ÿ°·≈–µ—∫ (Moss, 1982)

°“√·¬°‡æ◊ËÕ«—¥‡ÕÁπ‰´¡å AP ∑’Ë¡“®“°°√–¥Ÿ° À√◊Õ BAP

(Kleerekoper et al., 1995) ·≈–∑’Ë¡“®“°µ—∫ À√◊Õ LAP „π

´’√—Ë¡Õ“®„™â«‘∏’·¬°¡«≈ “√∑“ß‰øøÑ“ (electrophoretic

separation) (Hoffmann and Dorner, 1975) «‘∏’µ°µ–°Õπ

BAP ¥â«¬«’™å∑‡®‘√å¡‡≈Á°µ‘π (wheat germ lectin) (Behr and

Barnert, 1986) ·≈–«‘∏’„™â§«“¡√âÕπ‡√àßªØ‘°‘√‘¬“ (heat

activation analysis) (Sanecki et al., 1993; Burtis and Ashwood,

1994) °“√µ√«®¥â«¬«‘∏’·¬°¡«≈ “√∑“ß‰øøÑ“‡ªìπ«‘∏’·¬°

‰Õ‚´‡ÕÁπ‰´¡å¢Õß‡ÕÁπ‰´¡å AP ∑’Ë¥’∑’Ë ÿ¥ ·µà°“√«—¥ÕÕ°¡“

‡ªìπª√‘¡“µ√¬ÿàß¬“°·≈–µâÕß„™â‡§√◊ËÕß¡◊Õ√“§“·æß ¥—ßπ—Èπ®÷ßπà“

„™â «‘∏’µ°µ–°Õπ BAP ¥â«¬«’™å∑‡®‘√å¡‡≈Á°µ‘π (Sanecki et al.,

1993)

°“√»÷°…“§√—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕÀ“√–¥—∫¢Õß BAP

„π´’√—Ë¡  ÿπ—¢ª°µ‘  ÿπ—¢ªÉ«¬°√–¥Ÿ°ÕàÕπ °√–¥Ÿ°À—° ·≈– ÿπ—¢

∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ° ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√

µ√«®«‘π‘®©—¬ √—°…“·≈–ß“π«‘®—¬¥â“πÕÕ√å‚∏ªî¥‘§ åµàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

 ÿπ—¢∑’Ë∑”°“√»÷°…“·∫àß‡ªìπ 2 °≈ÿà¡

°≈ÿà¡∑’Ë 1  ÿπ—¢∑’Ë¡’ ÿ¢¿“æª°µ‘ ®”π«π 9 µ—«

°≈ÿà¡∑’Ë 2  ÿπ—¢ªÉ«¬∑’Ë¡“√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å‡≈Á°

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

¥â«¬√—ß ’«‘π‘®©—¬‡ªìπ‚√§°√–¥Ÿ°ÕàÕπ (nutritional secondary

hyperparathyroidism) ®”π«π 6 µ—« ‡ªìπ‡æ»ºŸâ 4 µ—« ·≈–‡æ»

‡¡’¬ 2 µ—« ∑ÿ°µ—«¡’Õ“¬ÿπâÕ¬°«à“ 1 ªï

°≈ÿà¡∑’Ë 3  ÿπ—¢ªÉ«¬∑’Ë¡’°√–¥Ÿ°¢“À—°·∫∫ transverse

‰¡à‡°‘π 1  —ª¥“Àå®”π«π 10 µ—« ‡ªìπ‡æ»ºŸâ 7 µ—« ·≈–‡æ»‡¡’¬

3 µ—« ¡’Õ“¬ÿÕ¬Ÿà√–À«à“ß 2-8 ªï

°≈ÿà¡∑’Ë 4  ÿπ—¢∑¥≈Õß∑’Ë‰¥â√—∫°“√ºà“µ—¥°√–¥Ÿ° ulna

¢â“ß¢«“ „Àâ¡’°√–¥Ÿ°À—°·∫∫ transverse ·≈â«„ à‡ΩóÕ°‰«âπ“π 5

 —ª¥“Àå®π°√–¥Ÿ°‡™◊ËÕ¡µàÕ ®”π«π 9 µ—« ‡ªìπ‡æ»‡¡’¬ 4 µ—«

·≈–‡æ»ºŸâ 5 µ—«  ¡’Õ“¬ÿ‡°‘π 1 ªï 8 µ—« ·≈–πâÕ¬°«à“ 1 ªï 1 µ—«

1. °“√»÷°…“√–¥—∫‡ÕÁπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡µ 

·§≈‡´’Ë¬¡ ·≈–øÕ øÕ√—  „π ÿπ—¢∑’Ë¡’°√–¥Ÿ°ª°µ‘·≈–º‘¥ª°µ‘

µ√«® ÿ¢¿“æ ·≈–‡®“–‡≈◊Õ¥¢Õß ÿπ—¢ª°µ‘·≈– ÿπ—¢

ªÉ«¬°àÕπ∑”°“√√—°…“ ‡æ◊ËÕµ√«®π—∫‡¡Á¥‡≈◊Õ¥ «—¥√–¥—∫‡ÕÁπ‰´¡å

TAP, BAP, Ca ·≈– P ‚¥¬π”‡≈◊Õ¥∑’Ë‰¥â®“° ÿπ—¢¡“·¬° ’́√—Ë¡

„Àâ‰¥âÕ¬à“ßπâÕ¬ 200 ‰¡‚§√≈‘µ√µàÕµ—«Õ¬à“ß π” ’́√—Ë¡ 100

‰¡‚§√≈‘µ√‰ªµ√«®√–¥—∫ Ca, P ·≈– TAP ¥â«¬‡§√◊ËÕß

«‘‡§√“–ÀåÕ—µ‚π¡—µ‘ (Kodak ektachem DT slides biochemical

analyzer, USA) „™â´’√—Ë¡∑’Ë‡À≈◊ÕÕ’° 50 ‰¡‚§√≈‘µ√º ¡°—∫

«’™å∑‡®‘√å¡‡≈Á°µ‘π (Sigma, USA) ∑’Ë¡’§«“¡‡¢â¡¢âπ 5 ¡°./≈.

π”´’√—Ë¡Õ’°  50 ‰¡‚§√≈‘µ√‰ªÕÿàπ∑’Ë 37o´. π“π 30 π“∑’  ®“°

π—Èππ”‰ªªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕß microcentrifuge ∑’Ë§«“¡‡√Á«

16,000 √Õ∫µàÕπ“∑’ π“π 5 π“∑’ ·¬° à«π„ π”‰ªµ√«®

√–¥—∫‡ÕÁπ‰´¡å AP ¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåÕ—µ‚π¡—µ‘ π”§à“√–¥—∫

TAP „π´’√—Ë¡ ≈∫¥â«¬ Õß‡∑à“¢Õß√–¥—∫‡ÕÁπ‰´¡å AP „π

supernatant À≈—ßµ°µ–°Õπ ¥â«¬«’™å∑‡®‘√å¡‡≈Á°µ‘π®–‰¥â

ª√‘¡“≥ BAP

2. °“√»÷°…“√–¥—∫‡ÕÁπ‰´¡åÕ—≈§“‰≈πåøÕ ø“‡µ 

·§≈‡´’Ë¬¡ ·≈–øÕ øÕ√—  „π ÿπ—¢∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ°

ulna ∑¥≈Õß¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ°

µ√«® ÿ¢¿“æ·≈–‡®“–‡≈◊Õ¥°àÕπºà“µ—¥°√–¥Ÿ° ulna 1 «—π

‡æ◊ËÕ«—¥√–¥—∫ª°µ‘¢Õß TAP, BAP, Ca ·≈– P ‚¥¬„™â«‘∏’‡™àπ

‡¥’¬«°—∫°“√»÷°…“¢â“ßµâπ À≈—ß®“°π—Èπ∑”°“√ºà“µ—¥°√–¥Ÿ°

ulna ¢â“ß¢«“„Àâ°√–¥Ÿ°À—°·∫∫ transverse ·≈â«„ à‡ΩóÕ° ∂à“¬

¿“æ√—ß ’·≈–‡®“–‡≈◊Õ¥‡æ◊ËÕ«—¥§à“µà“ßÊ‚¥¬«‘∏’‡¥’¬«°—π°—∫

°àÕπ°“√ºà“µ—¥„π —ª¥“Àå∑’Ë 1, 2, 4, 6, 8, 10, 12, 14 ·≈–

16 ¿“¬À≈—ß°“√ºà“µ—¥

·∫àß≈—°…≥–°“√‡™◊ËÕ¡µàÕ°√–¥Ÿ°∑’Ëæ∫„π¿“æ∂à“¬

√—ß ’ ÕÕ°‡ªìπ 5 √–¥—∫µ—Èß·µà 0 ∂÷ß +4

0 - ‰¡à¡’ callus, +1 - ‡√‘Ë¡¡’ callus ‡°‘¥¢÷Èπ, +2 - callus

‡√‘Ë¡‡™◊ËÕ¡µàÕ√–À«à“ßª≈“¬À—°∑—Èß Õß, +3 - ¡’ callus ‡ªìπ

 –æ“π‡™◊ËÕ¡ª≈“¬À—°∑—Èß Õß·µà¬—ß¡Õß‡ÀÁπ√Õ¬°√–¥Ÿ°À—°

(fracture line) ·≈– +4 - ¡’ clinical union ®π‰¡à‡ÀÁπ√Õ¬

°√–¥Ÿ°À—°

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

§”π«πÀ“§à“‡©≈’Ë¬·≈–§à“§≈“¥‡§≈◊ËÕπ¢Õß§à“‡©≈’Ë¬

¢Õß√–¥—∫ TAP, BAP, Ca ·≈– P ¢Õß ÿπ—¢∑¥≈Õß°àÕπ·≈–

¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna  ÿπ—¢ªÉ«¬∑’Ë¡’°√–¥Ÿ°

À—°‰¡à‡°‘π 1  —ª¥“Àå·≈– ÿπ—¢∑’Ë‡ªìπ‚√§°√–¥Ÿ°ÕàÕπ ·≈â«„™â

ANOVA ‡ª√’¬∫‡∑’¬∫√–¥—∫ TAP, BAP, Ca ·≈– P √–À«à“ß

°≈ÿà¡ ÿπ—¢ ·≈–„™â studentûs pair t test ‡ª√’¬∫‡∑’¬∫§à“µà“ßÊ

¢Õß ÿπ—¢∑¥≈Õß√–À«à“ß°àÕπ·≈–¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°

°√–¥Ÿ° ulna



84 Thai J. Vet. Med. Vol. 33 No. 3, 30 September 2003

¡’ clinical union ®π‰¡à‡ÀÁπ√Õ¬À—°„π ÿπ—¢ 2 µ—«„π —ª¥“Àå∑’Ë

14 ·≈– 4 µ—«„π —ª¥“Àå∑’Ë 16

√Ÿª∑’Ë 3 · ¥ß„Àâ‡ÀÁπ«à“„π —ª¥“Àå·√°Ê ¿“¬À≈—ß

°√–¥Ÿ°À—° √–¥—∫ BAP „π´’√—Ë¡§àÕ¬Ê ‡æ‘Ë¡ Ÿß¢÷Èπ æ√âÕ¡°—∫°“√

 √â“ß callus ¡“‡™◊ËÕ¡µàÕ°√–¥Ÿ°‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ callus ‡™◊ËÕ¡µàÕ√Õ¬

À—°·≈â« ª√–¡“≥ —ª¥“Àå∑’Ë 12 √–¥—∫ BAP ®–§àÕ¬Ê ≈¥≈ß Ÿà

§à“„°≈â‡§’¬ß°—∫§à“∑’Ë«—¥‰¥â°àÕπµ—¥°√–¥Ÿ°

®“°°“√«‘‡§√“–Àå√–¥—∫ TAP √–¥—∫·≈–√âÕ¬≈–¢Õß BAP

„π ’́√—Ë¡¢Õß ÿπ—¢ª°µ‘  ÿπ—¢ªÉ«¬°√–¥Ÿ°À—°‰¡à‡°‘π 1  —ª¥“Àå

 ÿπ—¢∑¥≈Õß¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ·≈â« 1 ·≈–

12  —ª¥“Àå ·≈– ÿπ—¢ªÉ«¬°√–¥Ÿ°ÕàÕπ (√Ÿª∑’Ë 4) æ∫«à“ ÿπ—¢

ªÉ«¬∑’Ë¡’°√–¥Ÿ°À—°‰¡à‡°‘π 1  —ª¥“Àå ·≈– ÿπ—¢∑¥≈Õß¿“¬

À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° 1  —ª¥“Àå¡’√–¥—∫ TAP ·≈– BAP

 Ÿß¢÷Èπ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p>0.05) ®“°§à“∑’Ë«—¥‰¥â

„π ÿπ—¢ª°µ‘ ·≈–√–¥—∫∑—Èß Õß„π ’́√—Ë¡¢Õß ÿπ—¢ªÉ«¬°√–¥Ÿ°

À—°‰¡à‡°‘π 1  —ª¥“Àå°Á‰¡à·µ°µà“ß®“°§à“∑’Ë«—¥‰¥â„π ÿπ—¢

∑¥≈ÕßÀ≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ°·≈â« 1  —ª¥“Àå ·µàµË”°«à“

§à“∑’Ë«—¥‰¥â„π ÿπ—¢∑¥≈Õß¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ°·≈â«

12  —ª¥“ÀåÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  ÿπ—¢ªÉ«¬‚√§

°√–¥Ÿ°ÕàÕπ¡’√–¥—∫ TAP ·≈– BAP  Ÿß°«à“√–¥—∫¥—ß°≈à“«¢Õß

 ÿπ—¢ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠·≈–¡’√âÕ¬≈–¢Õß BAP ‡∑à“°—∫ 76 ́ ÷Ëß

 Ÿß¡“°‡¡◊ËÕ‡∑’¬∫°—∫√âÕ¬≈– 24 „π ÿπ—¢ª°µ‘ √âÕ¬≈– 24.5-25

„π ÿπ—¢ªÉ«¬·≈– ÿπ—¢∑¥≈Õß∑’Ë¡’°√–¥Ÿ°À—° 1  —ª¥“Àå ·≈–

√âÕ¬≈– 33 „π ÿπ—¢∑¥≈Õß∑’Ëµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° 12

 —ª¥“Àå

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬ ± §à“§≈“¥‡§≈◊ËÕπ¡“µ√∞“π¢Õß§à“‡©≈’Ë¬ ¢Õß TAP, BAP, Ca ·≈– P „π ’́√—Ë¡¢Õß ÿπ—¢∑’Ë¡’¿“«–µà“ßÊ

¢Õß°√–¥Ÿ°

                                                      TAP(U/L)           BAP(U/L)        Ca(mEq/L)         P(mEq/L)

 ÿπ—¢ª°µ‘ (9 µ—«) 97.8 ± 19.1 23.3 ± 21.4 9.6 ± 0.2 4.5 ± 0.3

 ÿπ—¢°√–¥Ÿ°À—°‰¡à‡°‘π 1  —ª¥“Àå (10 µ—«) 133.0 ± 2.0 33.0 ± 9.5 8.5 ± 0.08 3.9 ± 0.6

 ÿπ—¢∑¥≈ÕßÀ≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ°  (9 µ—«) 130.8 ± 20.3 32.1 ± 8.4 9.4 ± 0.2 4.6 ± 0.2

ulna1  —ª¥“Àå

 ÿπ—¢°√–¥Ÿ°ÕàÕπ (6 µ—«) 305.7 ± 80.5a 234 ± 66.2a 11.3 ± 0.4a 7.4 ± 0.5a

a¡’§«“¡·µ°µà“ß®“° ÿπ—¢ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

º≈

 ÿπ—¢∑’Ë¡’°√–¥Ÿ°ª°µ‘¡’§à“‡©≈’Ë¬¢Õß√–¥—∫ TAP ‡∑à“°—∫

97.8±19.1 U/L, BAP ‡∑à“°—∫ 23.3±21.4 U/L, Ca ‡∑à“°—∫

9.6±0.2 mEq /L ·≈– P ‡∑à“°—∫ 4.5±0.3 mEq /L  ÿπ—¢ªÉ«¬

°√–¥Ÿ°À—°®”π«π 10 µ—« ·≈– ÿπ—¢∑’Ë¡’°√–¥Ÿ°À—°®“°°“√

∑¥≈Õßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ®”π«π 9 µ—« ¡’§à“‡©≈’Ë¬

¢Õß TAP ·≈– BAP ‰¡à·µ°µà“ß®“°§à“‡©≈’Ë¬¥—ß°≈à“«¢Õß

 ÿπ—¢ª°µ‘ (p>0.05)  ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ 6 µ—« ¡’§à“‡©≈’Ë¬

¢Õß TAP ·≈– BAP  Ÿß°«à“§à“‡©≈’Ë¬¥—ß°≈à“«¢Õß ÿπ—¢ª°µ‘Õ¬à“ß

¡’π—¬ ”§—≠ (p<0.05) ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 πÕ°®“°π’È¬—ßæ∫

«à“ ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’√–¥—∫ Ca ·≈– P  Ÿß°«à“¢Õß

 ÿπ—¢ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

√–¥—∫ TAP  Ÿß°«à“°àÕπ°“√ºà“µ—¥µ—Èß·µà —ª¥“Àå·√°

¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna (µ“√“ß∑’Ë 2) ‡æ‘Ë¡¢÷Èπ

‡√◊ËÕ¬Ê®π¡’√–¥—∫ Ÿß ÿ¥„π —ª¥“Àå∑’Ë 6) ·≈–¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) „π —ª¥“Àå∑’Ë 2 4 ·≈– 6 °àÕπ≈¥≈ß®π∂÷ß√–¥—∫„°≈â

‡§’¬ß√–¥—∫ª°µ‘„π —ª¥“Àå∑’Ë 16 (√Ÿª∑’Ë 1)  à«π√–¥—∫ BAP ‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ—Èß·µà —ª¥“Àå∑’Ë 4 ®π∂÷ß —ª¥“Àå∑’Ë

16 ¿“¬À≈—ßºà“µ—¥ ´÷Ëß‡ªìπ™à«ß∑’Ë‡√‘Ë¡æ∫ callus „π¿“æ√—ß ’®π

°√–∑—Ëß∂÷ß 16  —ª¥“Àå (µ“√“ß∑’Ë 2) √–¥—∫ BAP ¢÷Èπ Ÿß ÿ¥„π

 —ª¥“Àå∑’Ë 4 ·≈–§ß√–¥—∫Õ¬Ÿà®π°√–∑—Ëß∂÷ß —ª¥“Àå∑’Ë 12 ·≈â«

§àÕ¬Ê ≈¥≈ß  ·µà¬—ß Ÿß°«à“√–¥—∫°àÕπµ—¥°√–¥Ÿ° √–¥—∫ Ca ·≈–

P ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)

¬°‡«âπ„π —ª¥“Àå∑’Ë 6 ∑’Ë¡’√–¥—∫ Ca ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

(p<0.05) (µ“√“ß∑’Ë 2, √Ÿª∑’Ë 2)

®“°¿“æ∂à“¬√—ß ’æ∫«à“ ÿπ—¢∑ÿ°µ—«‡√‘Ë¡¡’ callus „π

 —ª¥“Àå∑’Ë 4 ·≈–¡“°¢÷Èπµ≈Õ¥°“√µ√«® 16  —ª¥“Àå ·≈–‡√‘Ë¡
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µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬ ± §à“§≈“¥‡§≈◊ËÕπ¡“µ√∞“π¢Õß§à“‡©≈’Ë¬ ¢Õß√–¥—∫ TAP, BAP, Ca ·≈– P „π ’́√—Ë¡ ·≈–ª√‘¡“≥ callus ∑’Ë

ª√–‡¡‘π®“°¿“æ∂à“¬√—ß ’¢Õß ÿπ—¢∑¥≈Õß°àÕπ·≈–∑ÿ°Ê 2  —ª¥“Àå¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna

                                        —ª¥“Àå¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna

                                  °àÕπµ—¥         2           4           6           8         10          12          14         16

TAP (U/L) 97.8 141.4a 220.4a 242.9a 225.9 190.6 174.0 151.2 99.3

±19.1 ±23.5 ±62.9 ±68.8 ±74.4 ±62.0 ±69.8 ±53.0 ±22.0

BAP (U/L) 23.3 38.3 70.3a 63.4a 57.9a 66.8a 57.8a 32.4a 33.8a

±21.4 ±11.6 ±23.3 ±21.5 ±21.6 ±22.5 ±22.3 ±7.7 ±8.5

Ca (mEq/L) 9.6 9.9 9.7 9.1a 9.9 9.7 10.0 9.7 9.9

±0.2 ±0.3 ±0.2 ±0.3 ±0.2 ±0.3 ±0.2 ±0.3 ±0.1

P (mEq/L) 4.5 4.6 4.8 4.4 4.0 5.1 5.1 4.7 4.8

±0.3 ±0.2 ±0.2 ±0.1 ±0.2 ±0.2 ±0.3 ±0.4 ±0.4

X-rays 0 0.5 1.2 1.5 2.0 2.4 2.5 3.0 3.3

±0 ±0.2 ±0.1 ±0.2 ±0.3 ±0.3 ±0.3 ±0.5 ±0.5

a¡’§«“¡·µ°µà“ß®“°§à“∑’Ë«—¥°àÕπºà“µ—¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

√Ÿª∑’Ë 1  √–¥—∫ TAP ·≈– BAP „π´’√—Ë¡ ÿπ—¢√–À«à“ß∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ° ulna ∑’Ë∂Ÿ°µ—¥·≈–‡¢â“‡ΩóÕ°
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√Ÿª∑’Ë 3 √–¥—∫ BAP ·≈–ª√‘¡“≥ callus „π√–À«à“ß∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ°∑’Ëª√–‡¡‘π®“°¿“æ∂à“¬√—ß ’¢Õß ÿπ—¢∑’Ëµ—¥·≈–

‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna

√Ÿª∑’Ë 2  √–¥—∫ BAP, Ca ·≈– P „π ’́√—Ë¡¢Õß ÿπ—¢√–À«à“ß∑’Ë¡’°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ° ulna ∑’Ë∂Ÿ°µ—¥·≈–‡¢â“‡ΩóÕ°
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√Ÿª∑’Ë 4 √–¥—∫ TAP, BAP ·≈– % ¢Õß BAP „π ’́√—Ë¡¢Õß ÿπ—¢ª°µ‘  ÿπ—¢ªÉ«¬°√–¥Ÿ°À—°‰¡à‡°‘π 1  —ª¥“Àå  ÿπ—¢∑¥≈Õß¿“¬À≈—ß

µ—¥·≈–‡¢â“‡º◊Õ°°√–¥Ÿ° ulna ·≈â« 1 ·≈– 12  —ª¥“Àå ·≈– ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ

√Ÿª∑’Ë 5 √–¥—∫ Ca, P ·≈– —¥ à«π Ca µàÕ P „π´’√—Ë¡¢Õß ÿπ—¢ª°µ‘  ÿπ—¢ªÉ«¬°√–¥Ÿ°À—°‰¡à‡°‘π 1  —ª¥“Àå  ÿπ—¢∑¥≈Õß

¿“¬À≈—ßµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ·≈â« 1 ·≈– 12  —ª¥“Àå ·≈– ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ

®“°°“√«‘‡§√“–Àå√–¥—∫ Ca, P ·≈– —¥ à«π Ca µàÕ P

„π´’√—Ë¡ ÿπ—¢ª°µ‘  ÿπ—¢ªÉ«¬°√–¥Ÿ°À—°  ÿπ—¢∑¥≈Õß¿“¬À≈—ß

µ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ° ulna ·≈â« 1 ·≈– 12  —ª¥“Àå ·≈–

 ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ (√Ÿª∑’Ë 5) æ∫«à“ Ca ·≈– P „π´’√—Ë¡

¢Õß ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’√–¥—∫ Ÿß∑’Ë ÿ¥·≈–·µ°µà“ß®“°

 ÿπ—¢°≈ÿà¡Õ◊ËπÊÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) Ca ·≈– P

∑’Ë 12  —ª¥“Àå¢Õß ÿπ—¢∑¥≈Õß∑’Ëµ—¥·≈–‡¢â“‡ΩóÕ°°√–¥Ÿ°¡’§à“

 Ÿß°«à“ ÿπ—¢ª°µ‘·≈– ÿπ—¢∑’Ë¡’°√–¥Ÿ°À—° 1  —ª¥“Àå ∑—Èß®“°

°“√∑¥≈Õß·≈–®“°Õÿ∫—µ‘‡Àµÿ √–¥—∫ Ca ·≈– P ¢Õß ÿπ—¢ªÉ«¬

°√–¥Ÿ°À—°¡’§à“πâÕ¬∑’Ë ÿ¥ ·≈–πâÕ¬°«à“ ÿπ—¢ª°µ‘ Õ—µ√“ à«π

Ca µàÕ P ¢Õß ÿπ—¢∑ÿ°°≈ÿà¡Õ¬Ÿà„π‡°≥±åª°µ‘ ¬°‡«âπ°≈ÿà¡ ÿπ—¢

ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’Õ—µ√“ à«π Ca µàÕ P ‡∑à“°—∫  1.5 µàÕ 1

´÷ËßµË”°«à“ ÿπ—¢ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

«‘®“√≥å

 ÿπ—¢∑¥≈Õß°àÕπµ—¥°√–¥Ÿ°¡’√–¥—∫ BAP ‡©≈’Ë¬„°≈â

‡§’¬ß°—∫ ÿπ—¢∑’Ë‚µ‡µÁ¡«—¬„π√“¬ß“π¢Õß Sanecki ·≈–§≥–

(1993) °“√æ∫√–¥—∫ BAP  Ÿß¢÷Èπ „π ÿπ—¢∑’Ë°√–¥Ÿ°À—°
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· ¥ß„Àâ‡ÀÁπ«à“ BAP π—Èπ¡’§«“¡®”‡æ“–°—∫°“√∑”ß“π¢Õß

‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°¡“°°«à“ TAP ´÷Ëß√–¥—∫ TAP ®–‡æ‘Ë¡¢÷Èπ‰¥âÕ’°

®“°ªí®®—¬Õ◊Ëπ ‡™àπ ¡’°“√∑”ß“π¢Õßµ—∫º‘¥ª°µ‘ ¥—ßπ—Èπ BAP

®÷ß‡À¡“–∑’Ë®–„™â‡ªìπ µ—«∫àß™’È ¿“æ¢Õß°√–¥Ÿ° (Parviainen,

1998; Jenkins, 2001; Magnusson et al., 2002; Akbari et

al., 2003; Komoda, 2003; Scariano et al., 2003; Taniguchi

et al., 2003) √à«¡°—∫Õ“°“√∑’Ë —µ«å· ¥ß·≈–ª√‘¡“≥ callus ∑’Ë

æ∫„π¿“æ∂à“¬√—ß ’„π°“√µ‘¥µ“¡º≈°“√‡™◊ËÕ¡µàÕ¢Õß°√–¥Ÿ°

 ÿπ—¢∑’Ë¡’°√–¥Ÿ°À—°®–¡’√–¥—∫ BAP ‡æ‘Ë¡ Ÿß¢÷Èπ (Bowles et

al.,1996) ´÷Ëß„π°“√»÷°…“π’Èæ∫„π™à«ß 2  —ª¥“Àå·√° ·≈–

 Ÿß ÿ¥„π™à«ß∑’Ë¡’ callus ·≈–®–§ß√–¥—∫µ≈Õ¥™à«ß´àÕ¡·´¡

®“°π—Èπ√–¥—∫ BAP ®–≈¥≈ß„π√–¬–∑’Ë¡’°“√ª√—∫√Ÿª°√–¥Ÿ°∑’Ë

ª√–¡“≥ —ª¥“Àå∑’Ë 12 ·µà¬—ß Ÿß°«à“√–¥—∫ª°µ‘ √–¬–∑’Ë BAP

‡√‘Ë¡≈¥≈ßπ’Èπà“®–„™â‡ªìπ‡°≥±åæ‘®“√≥“√à«¡°—∫Õ“°“√·≈–

ª√‘¡“≥ callus ∑’Ëæ∫„π¿“æ∂à“¬√—ß ’„π°“√«‘®—¬‡°’Ë¬«°—∫°“√À“

«‘∏’°“√À√◊Õ “√ ”À√—∫„™â„π°“√√—°…“°√–¥Ÿ°À—° «‘∏’°“√À√◊Õ

 “√„¥ “¡“√∂∑”„Àâ°√–¥Ÿ°‡™◊ËÕ¡µ‘¥°—π·≈–¡’√–¥—∫ BAP ≈¥

≈ß Ÿà‡°≥±åª°µ‘‰¥â‡√Á«¬àÕ¡‡ªìπ«‘∏’°“√ À√◊Õ‡ªìπ “√∑’Ë‡À¡“– ¡

 ”À√—∫√—°…“°“√À—°¢Õß°√–¥Ÿ°  ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’

√–¥—∫ BAP µ—Èß·µà 89 ∂÷ß 462 U/L (‡©≈’Ë¬ 234 U/L) °“√∑’Ë

¡’‡π◊ÈÕ°√–¥Ÿ°πâÕ¬°«à“°√–¥Ÿ°ª°µ‘„π ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ

‡°‘¥®“°°“√¢“¥§«“¡ ¡¥ÿ≈¬å¢Õß°“√ √â“ß°√–¥Ÿ°°—∫°“√ ≈“¬

°√–¥Ÿ° ´÷ËßÕ“®®–‡°‘¥®“°¡’°“√ √â“ß‡π◊ÈÕ°√–¥Ÿ°πâÕ¬≈ß À√◊Õ¡’

°“√ ≈“¬‡π◊ÈÕ°√–¥Ÿ°¡“°°«à“ª°µ‘À√◊Õ‡°‘¥®“°∑—Èß ÕßÕ¬à“ß√à«¡

°—π  ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ„π°“√»÷°…“§√—Èßπ’È‡ªìπ ÿπ—¢∑’Ë¬—ß

‚µ‰¡à‡µÁ¡«—¬§◊Õ¡’Õ“¬ÿπâÕ¬°«à“ 10 ‡¥◊Õπ ´÷Ëß Sanecki et al.

(1993) ‰¥â√“¬ß“π«à“√–¥—∫ BAP ¢Õß ÿπ—¢ª°µ‘∑’Ë¡’Õ“¬ÿπâÕ¬°«à“

10 ‡¥◊Õπ®–¡’§à“√–À«à“ß 50-500 U/L ®“°°“√¡’ BAP ∑’Ë Ÿß

√–¥—∫‡¥’¬«°—ππ’È· ¥ß„Àâ‡ÀÁπ«à“ ÿπ—¢ª°µ‘·≈– ÿπ—¢°√–¥Ÿ°ÕàÕπ

„π™à«ßÕ“¬ÿµË”°«à“ 10 ‡¥◊Õπ¡’°“√∑”ß“π¢ÕßÕÕ µ’‚Õ∫≈“ ¡“

°æÕÊ°—π ¥—ßπ—Èπ¿“«–°√–¥Ÿ°ÕàÕπ ®÷ßπà“®–‡°‘¥®“°¡’°“√ ≈“¬

°√–¥Ÿ°¡“°°«à“ª°µ‘ ´÷Ëß¡’ “‡Àµÿ¡“®“°°“√¡’√–¥—∫ P „π´’√—Ë¡

∑’Ë Ÿß°«à“ª°µ‘·≈â«∑”„Àâ¡’ —¥ à«π¢Õß Ca µàÕ P „π‡≈◊Õ¥µË”

√à“ß°“¬®–À≈—ËßŒÕ√å‚¡πæ“√“‰∑√Õ¬¥å°√–µÿâπ„Àâ¡’°“√ ≈“¬

°√–¥Ÿ°¡“°¢÷Èπ ‡æ◊ËÕ‡æ‘Ë¡ Ca „π°√–· ‡≈◊Õ¥ ”À√—∫ª√—∫

Õ—µ√“ à«π Ca µàÕ P „π‡≈◊Õ¥„Àâ‡ªìπª°µ‘ ¥—ßπ—Èπ„π ÿπ—¢Õ“¬ÿ

πâÕ¬°“√æ‘®“√≥“√–¥—∫¢Õß absolute BAP ‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®

¬—ß‰¡à‡æ’¬ßæÕ ”À√—∫°“√∑’Ë®– √ÿª«à“ ÿπ—¢‡ªìπ‚√§°√–¥Ÿ°ÕàÕπ

‰¥â  ®“°°“√‡ª√’¬∫‡∑’¬∫√âÕ¬≈–¢Õß BAP µàÕ TAP ¢Õß ÿπ—¢

∑¥≈Õß∑’Ë¡’Õ“¬ÿÕ¬Ÿà„π™à«ß‡¥’¬«°—π  ÿπ—¢∑¥≈ÕßÕ“¬ÿπâÕ¬®–¡’

BAP „π TAP ª√–¡“≥‰¡à‡°‘π√âÕ¬≈– 50 µË”°«à“¢Õß ÿπ—¢∑’Ë

‡ªìπ‚√§°√–¥Ÿ°ÕàÕπ¡“°´÷Ëß¡’ BAP ª√–¡“≥√âÕ¬≈– 76

¥—ßπ—Èπ°“√§‘¥√âÕ¬≈–¢Õß BAP „π TAP ‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ëπà“

®–π”¡“„™â„π°“√«‘π‘®©—¬¿“«–¢Õß°√–¥Ÿ°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

„π ÿπ—¢Õ“¬ÿπâÕ¬´÷Ëßª°µ‘¡’√–¥—∫ BAP  Ÿß ‚¥¬∑—Ë«‰ª°“√‡™◊ËÕ¡

µàÕ¢Õß°√–¥Ÿ°À—°·∫àßÕÕ°‡ªìπ 3 √–¬– §◊Õ √–¬–°“√Õ—°‡ ∫

√–¬–°“√´àÕ¡·´¡ ·≈–√–¬–°“√ª√—∫·µàß√Ÿª „π™à«ß 4-5 «—π

¿“¬À≈—ß°√–¥Ÿ°À—° ®–¡’‡´≈≈åÕ—°‡ ∫µà“ßÊ‡¢â“¡“ – ¡ ·≈–

®–æ∫¡’‡´≈≈åÕÕ µ’‚Õ∫≈“ ·∑√°‡¢â“¡“„π∫√‘‡«≥√Õ¬À—°¿“¬

„π 1  —ª¥“Àå (Govan et al., 1994) ∑”„Àâ√–¥—∫ BAP  Ÿß

¢÷Èπµ—Èß·µà 1  —ª¥“Àå ·µà®– ŸßÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) µ—Èß

·µà —ª¥“Àå∑’Ë 4 ®πµ≈Õ¥ 16  —ª¥“Àå  —ª¥“Àå∑’Ë 4 ‡ªìπ™à«ß∑’Ë

¡’·√à∏“µÿ¡“ – ¡∫√‘‡«≥∑’ËÀ—°¡“° ´÷ËßµâÕßÕ“»—¬°“√∑”ß“π¢Õß

ÕÕ µ’‚Õ∫≈“  „π™à«ßπ’È‡Õß Ca „π‡≈◊Õ¥®–∂Ÿ°π”¡“ √â“ß

callus ¡“° ∑”„Àâ√–¥—∫ Ca ∑’Ë«—¥‰¥â„π‡≈◊Õ¥≈¥≈ßÕ¬à“ß¡’π—¬

 ”§—≠ (p<0.05) „π —ª¥“Àå∑’Ë 6  · ¥ß«à“„π™à«ß∑’Ë√–¥—∫ BAP

 Ÿß¢÷Èπ Ca „π‡≈◊Õ¥®–∂Ÿ°π”‡¢â“‰ª √â“ß‡π◊ÈÕ°√–¥Ÿ°¡“°∑”„Àâ¡’

√–¥—∫ Ca „π‡≈◊Õ¥µË” À≈—ß®“°π—Èπ√à“ß°“¬®–ª√—∫ ¡¥ÿ≈¬å Ca

·≈– P „π‡≈◊Õ¥ √–¥—∫¢Õß∑—Èß Õß®÷ß‡¢â“ Ÿà¿“«–ª°µ‘ ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫√–¥—∫ TAP ·≈– BAP °—∫√–¥—∫¢Õß callus ∑’Ëæ∫„π

¿“æ∂à“¬√—ß ’®–‡ÀÁπ«à“™à«ß∑’Ë callus ‡™◊ËÕ¡µàÕ√–À«à“ßª≈“¬

À—°¢Õß°√–¥Ÿ° µ—Èß·µà —ª¥“Àå∑’Ë 4 ∂÷ß —ª¥“Àå∑’Ë 10 √–¥—∫¢Õß

‡ÕÁπ‰´¡å∑—Èß Õß®–‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥ ‚¥¬‡©æ“– BAP ®– Ÿß‡ªìπ

 “¡‡∑à“¢Õß§à“ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) · ¥ß

„Àâ‡ÀÁπ«à“‡¡◊ËÕ¡’°“√∑”ß“π¢Õß°√–¥Ÿ°¡“°„π™à«ß 4 ∂÷ß 10

 —ª¥“Àå¿“¬À≈—ß°√–¥Ÿ°À—° √–¥—∫ BAP ®–‡æ‘Ë¡ Ÿß·≈–¡’§à“

°«à“ 3 ‡∑à“¢Õß√–¥—∫ª°µ‘ ‡´≈≈åÕÕ µ’‚Õ∫≈“ ∑”ß“π¡“°‡æ◊ËÕ

 √â“ß callus ¡“‡™◊ËÕ¡µàÕ°√–¥Ÿ°∑”„Àâ BAP „π´’√—Ë¡ Ÿß

¢÷Èπ (Pedrazzoni et al., 1996) ®÷ß “¡“√∂π”À≈—°°“√π’È‰ª

«‘π‘®©—¬°“√∑”ß“π¢Õß°√–¥Ÿ°√à«¡°—∫¿“æ∂à“¬√—ß ’ „π¿“«–∑’Ë¡’

°“√‡™◊ËÕ¡µàÕ°√–¥Ÿ°‰¡àª°µ‘ ‡¡◊ËÕ√–¬–°“√´àÕ¡·´¡°√–¥Ÿ°

„°≈â∂÷ß√–¬– ÿ¥∑â“¬¿“¬À≈—ß‡°‘¥ clinical union ‡´≈≈å

ÕÕ µ’‚Õ∫≈“ ∑”ß“π≈¥≈ß  ∑”„Àâ¡’√–¥—∫ AP ≈¥≈ß  ‚¥¬æ∫

TAP ®–¡’Õ—µ√“°“√≈¥≈ßÕ¬à“ß√«¥‡√Á«®π¡’√–¥—∫„°≈â‡§’¬ß°—∫

√–¥—∫ª°µ‘°àÕπµ—¥°√–¥Ÿ°µà“ß°—∫√–¥—∫ BAP ¬—ß§ß√–¥—∫ Ÿß

∂÷ß —ª¥“Àå∑’Ë 12 ·≈â«§àÕ¬Ê≈¥≈ß¡“∂÷ß√–¥—∫Àπ÷Ëß ·µà¬—ß Ÿß°«à“

√–¥—∫ª°µ‘°àÕπµ—¥°√–¥Ÿ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

´÷Ëßπà“®–¡“®“°°“√∑’Ë ‡´≈≈åÕÕ µ’‚Õ∫≈“ ¬—ß∑”ß“πµàÕ‰ª

„π√–¬–ª√—∫·µàß√Ÿª ´÷Ëß‡ªìπ™à«ß∑’Ë„™â√–¬–‡«≈“π“π∑’Ë ÿ¥ °“√

∑”ß“π¢ÕßÕÕ µ’‚Õ∫≈“ ¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫√–¥—∫
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BAP (Scariano et al., 2003) „π∑“ß°≈—∫°—πÀ“°æ∫«à“¿“¬

À≈—ß°√–¥Ÿ°À—°·≈â«‰¡à¡’°“√‡™◊ËÕ¡µàÕ (nonunion) ´÷Ëß· ¥ß«à“

ÕÕ µ’‚Õ∫≈“ ‰¡à‰¥â∑”ß“π √–¥—∫ BAP °Á®–‰¡à Ÿß¢÷Èπ ÷́Ëß

®“°°“√∑¥≈Õß¡’ ÿπ—¢Àπ÷Ëßµ—«∑’Ë‡°‘¥ ¿“«–π’È ¢÷Èπ§◊Õ®“°¿“æ

∂à“¬√—ß ’æ∫«à“¡’ callus ‡°‘¥¢÷Èπ„π —ª¥“Àå∑’Ë 4 ·µà°≈—∫≈¥≈ß

‰ª„π —ª¥“Àå∑’Ë 6 ®π‰¡àæ∫ callus ·µàæ∫ fracture line

™—¥‡®π„π —ª¥“Àå∑’Ë 8 ‡¡◊ËÕ«—¥√–¥—∫‡ÕÁπ‰´¡å AP æ∫«à“√–¥—∫

TAP  Ÿß¢÷Èπ·≈–≈¥≈ßÕ¬à“ß√«¥‡√Á«„π —ª¥“Àå∑’Ë 12 ‡™àπ‡¥’¬«

°—∫ ÿπ—¢°≈ÿà¡∑’Ë¡’°“√‡™◊ËÕ¡¢Õß°√–¥Ÿ°Õ¬à“ßª°µ‘ ·µà√–¥—∫

BAP ®– ŸßÕ¬Ÿà·§à™à«ß 2-4  —ª¥“Àå·√°∑’Ë¡’ callus ·≈â«≈¥≈ß

®πµË”°«à“√–¥—∫°àÕπµ—¥°√–¥Ÿ°„π —ª¥“Àå∑’Ë 6 ·≈–‰¡à Ÿß¢÷Èπ

Õ’°‡≈¬ ÷́Ëß√–¥—∫ BAP ¡’§«“¡ —¡æ—π∏å°—∫ ‘Ëß∑’Ëª√“°Æ∫π

¿“æ∂à“¬√—ß ’ πÕ°®“°π’È√–¥—∫ BAP  “¡“√∂„™â‡ªìπ “√∫àß™’È

°“√∑”ß“π¢Õß°√–¥Ÿ°  ”À√—∫‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß

¬“À√◊Õ«‘∏’°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°‰¥â

 √ÿª

 ÿπ—¢ª°µ‘∑’Ë‚µ‡µÁ¡«—¬¡’√–¥—∫ BAP „π´’√—Ë¡‡©≈’Ë¬

ª√–¡“≥ 23.3±21.4 ¢≥–¡’°“√ √â“ß°√–¥Ÿ°®–¡’√–¥—∫ BAP

‡æ‘Ë¡  ÿπ—¢ªÉ«¬‚√§°√–¥Ÿ°ÕàÕπ¡’√–¥—∫ TAP, BAP ·≈–

√âÕ¬≈–¢Õß BAP  Ÿß°«à“¢Õß ÿπ—¢ª°µ‘·≈– ÿπ—¢°√–¥Ÿ°À—°

·µà¡’Õ—µ√“ à«π·§≈‡´’Ë¬¡µàÕøÕ øÕ√— µË”°«à“ª°µ‘  ÿπ—¢∑’Ë¡’

°√–¥Ÿ°À—° 1  —ª¥“Àå¡’√–¥—∫ TAP, BAP √âÕ¬≈–¢Õß BAP ‰¡à

µà“ß®“°¢Õß ÿπ—¢ª°µ‘ „π√–À«à“ß∑’Ë¡’°“√ √â“ß°√–¥Ÿ°„À¡à

√–¥—∫ TAP ®–‡æ‘Ë¡¢÷Èπ·≈–≈¥≈ßÕ¬à“ß√«¥‡√Á« ¢≥–∑’Ë BAP

§ß√–¥—∫ Ÿß®π°√–∑—Ëß 12  —ª¥“Àå¿“¬À≈—ßºà“µ—¥ ®÷ß§àÕ¬Ê ≈¥

≈ß„π√–¬–∑’Ë¡’°“√ª√—∫√Ÿª°√–¥Ÿ°
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