
‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 31 ©∫—∫∑’Ë 3, 2544 49
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THE MEASUREMENT OF SWAMP BUFFALO (BUBALUS BUBALIS)

ARTERIAL BLOOD PRESSURE BY THE STEVEN HALES METHOD

Two yearling swamp buffalo (Bubalus bubalis) calves, one male and one female, were used for

measuring their carotid blood pressure by the classic Stephen Hales method. The animals were

premedicated with xylazine hydrochloride followed by intravenous guaifenesin-thiopental.  The systolic

blood pressure in the male calf was 145.7 mmHg, while the Statham transducer showed 150 mmHg.

The pressure in the female calf was 136.2 mmHg and 140 mmHg by the Stephen Hales and

electronic methods, respectively.
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∫∑π”

 √’√«‘∑¬“¢Õß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‰¥â√—∫

§«“¡ π„®®“°∫√√¥“·æ∑¬å  —µ«·æ∑¬å ¡πÿ…¬åÕ«°“»

π—°¢’Ë¡â“·¢àß µ≈Õ¥®ππ—° Biophysicist ·µà°«à“®–‡®√‘≠

¡“∂÷ßªí®®ÿ∫—π §«“¡√Ÿâµà“ßÊ  – ¡¡“®“°°“√«‘®—¬‚¥¬

„™â —µ«å∑¥≈ÕßÀ≈“¬™π‘¥ William Harvey ‡ªìππ—°

«‘∑¬“»“ µ√å§π·√°∑’Ë‡ªî¥»—°√“™„À¡à¢Õß √’√«‘∑¬“¢Õß

√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ (Hamlin and Smith, 1970)

„π ªï §.». 1732  “∏ÿ§ÿ≥ Stephen Hales ‰¥â

«—¥§«“¡¥—π‡≈◊Õ¥·¥ß¢Õß¡â“‰¥â‡ªìπ§√—Èß·√° (Hamlin and

Smith, 1970) ‚¥¬„™â°â“π¢πÀà“π cannulate À≈Õ¥‡≈◊Õ¥

∑’Ë¢“À≈—ß (femoral artery) ·≈â«„™âÀ≈Õ¥≈¡Àà“πµàÕ°—∫

∑àÕ·°â«´÷Ëßµ—Èß©“°°—∫æ◊Èπ ‡≈◊Õ¥®–æÿàß‡¢â“‰ª„πÀ≈Õ¥·°â«

 Ÿß 8 øÿµ 3 π‘È« √–¥—∫‡≈◊Õ¥„πÀ≈Õ¥·°â«®–‡ª≈’Ë¬π

·ª≈ß¢÷Èπ≈ß 2-4 π‘È« ∑ÿ°Ê §√—Èß¢Õß°“√∫’∫·≈–§≈“¬¢Õß

À—«„®

°“√«— ¥À√◊ Õ∫—π∑÷ °§«“¡¥—π ‡≈◊ Õ¥·¥ß‰¥â

«‘«—≤π“°“√µ≈Õ¥¡“ ‡™àπ „™â manometer ∫√√®ÿª√Õ∑

®π°√–∑—Ëßªí®®ÿ∫—π„™â electronic transducer ·≈– electronic

recorder

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È ‡æ◊ËÕ«—¥

§«“¡¥—π‡≈◊Õ¥·¥ß°√–∫◊Õ«—¬√ÿàπ¢≥– ≈∫¥â«¬«‘∏’¢Õß

Stephen Hales ‡ª√’¬∫‡∑’¬∫°—∫°“√«—¥¥â«¬ electronic

transducer

Õÿª°√≥å·≈–«‘∏’°“√

°√–∫◊Õ«—¬√ÿàπ 2 µ—« ‰¥â√—∫Õπÿ‡§√“–Àå®“°»Ÿπ¬å

Ωñ°π‘ ‘µ ¿“§«‘™“ —µ«∫“≈ §≥– —µ«·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®.π§√ª∞¡ Õ“¬ÿª√–¡“≥ 1

¢«∫ ‡æ»ºŸâ Àπ—° 203 °°. ‡æ»‡¡’¬Àπ—° 115 °°.

„π°“√«—¥§«“¡¥—π‡≈◊Õ¥·¥ß‚¥¬«‘∏’¢Õß Stephen

Hales „™âÀ≈Õ¥·°â« (‡ âπºà“»Ÿπ¬å°≈“ß¿“¬πÕ°ª√–¡“≥

7 ¡¡. ¿“¬„πª√–¡“≥ 6 ¡¡. ¬“«ª√–¡“≥ 3 ‡¡µ√)

®—¥„Àâµ—Èß©“°‚¥¬¬÷¥¥â«¬ clamp °—∫ stand ª≈“¬≈à“ß

¢ÕßÀ≈Õ¥·°â«µàÕ°—∫∑àÕ plastic „  ·≈–µàÕ°—∫ carotid

cannula ´÷Ëß∑”¥â«¬·°â« side tube ¢Õß cannula µàÕ°—∫

3-way stopcock ‚¥¬∑“ßÀπ÷Ëß¢Õß stopcock µàÕ°—∫

‡§√◊ËÕß‡ª≈’Ë¬π —≠≠“≥§«“¡¥—π‡ªìπ —≠≠“≥‰øøÑ“

∫∑§—¥¬àÕ

Õ“¬ÿ  æ‘™—¬™“≠≥√ß§å*  ª√–¿“ ≈Õ¬‡æÁ™√*  ≥√ß§å»—°¥‘Ï ™—¬∫ÿµ√*  Õµ‘™“µ æ√À¡“ “**

™≈≈¥“ ∫Ÿ√≥°“≈*  °—≈¬“ ¬—ß ÿ¢¬‘Ëß*  µ√–°“π ∑– —ß¢“*

§«“¡¥—π‡≈◊Õ¥·¥ß°√–∫◊Õª≈—° (Bubalus bubalis) ∑’Ë«“ß¬“ ≈∫ ‚¥¬«‘∏’ Stephen

Hales

„™â≈Ÿ°°√–∫◊ÕÕ“¬ÿ 1 ¢«∫ ‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ¬à“ß≈– 1 µ—« ‚¥¬„Àâ¬“‡µ√’¬¡ ≈∫ (premedication) ™π‘¥ xylazine

hydrochloride ·≈â«®÷ß«“ß¬“ ≈∫¥â«¬ guaifenesin ·≈– thiopental §«“¡¥—π‡≈◊Õ¥·¥ß systolic «—¥∑’Ë common carotid

artery ¥â«¬«‘∏’ Stephen Hales „π≈Ÿ°°√–∫◊Õ‡æ»ºŸâ«—¥‰¥â 145.7 ¡¡.ª√Õ∑  à«π≈Ÿ°°√–∫◊Õ‡æ»‡¡’¬«—¥‰¥â 136.2 ¡¡.

ª√Õ∑ ∂â“‡∑’¬∫°—∫°“√«—¥‚¥¬ Statum transducer ‡æ»ºŸâ«—¥‰¥â 150 ¡¡.ª√Õ∑  à«π‡æ»‡¡’¬«—¥‰¥â 140 ¡¡.ª√Õ∑

µ“¡≈”¥—∫

§” ”§—≠ :  §«“¡¥—π‡≈◊Õ¥·¥ß °√–∫◊Õ
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(Statham transducer; Statham Laboratories, Inc., Hato

Rey, Puerto Rico) ́ ÷ËßµàÕ°—∫ polygraph (Grass polygraph

model 29, Grass Instrument Co., USA) Õ’°∑“ßÀπ÷Ëß

¢Õß 3-way stopcock „™â©’¥ heparin 1:1000 Solution

(„™â 1 ¡≈.¢Õß heparin 1000 IU º ¡°—∫πÈ”‡°≈◊Õ

0.85% 1 ≈‘µ√) ‡æ◊ËÕ‰ª©“∫¿“¬„πÀ≈Õ¥·°â«µ≈Õ¥

§«“¡¬“«À√◊Õ©’¥‰≈à‡≈◊Õ¥‡¡◊ËÕ‡≈◊Õ¥‡¢â“¡“„πÀ≈Õ¥·°â«

vertical ¡“°‡°‘π‰ª

°“√ºà“µ—¥

√–ß—∫§«“¡√Ÿâ ÷°‚¥¬‡µ√’¬¡ ≈∫¥â«¬ xylazine

hydrochloride  (Rompun®; Bayer Co., Republic of

Korea) ‡¢â“À≈Õ¥‡≈◊Õ¥¥â«¬¢π“¥ 0.1 ¡°./°°. ‡¡◊ËÕ

 —µ«å∑√ÿ¥µ—«≈ßπÕπ®“°ƒ∑∏‘Ï‡µ√’¬¡ ≈∫·≈â«®÷ß«“ß¬“

 ≈∫ (Induction and maintenance of anesthesia) ¥â«¬

 à«πº ¡¢Õß 0.2% thiopental sodium °—∫ 6%

guaifenesin „π 5% dextrose ¢π“¥ 1 ¡≈./°°. ·≈–

√—°…“√–¥—∫¢Õß°“√ ≈∫ (maintenance of anesthesia)

‚¥¬„™â à«πº ¡¥—ß°≈à“«π’È§√—Èß≈– 0.5 ¡≈./°°. ®π —µ«å

 ≈∫∂÷ß√–¥—∫∑’ËµâÕß°“√ (stage 3, phase 2 of anesthesia)

®—¥ —µ«å„ÀâÕ¬Ÿà„π∑à“πÕπÀß“¬ ‚¥¬ºŸ°¢“∑—Èß 4

‰«â°—∫À≈—° ∑”°“√µ—¥∫√‘‡«≥ mid-ventral ∑’Ë§Õ Àà“ß®“°

°≈àÕß‡ ’¬ß≈ß¡“ª√–¡“≥ 5 ́ ¡. ºà“„Àâ¬“«≈ß‰ªª√–¡“≥

7 ´¡. ·À«°‡¬◊ËÕ‡°’Ë¬«æ—π À“ common carotid artery

∑”°“√ Õ¥ cannula ‡¢â“∑’Ë common carotid artery ¢â“ß ấ“¬

‚¥¬„™â bulldog clamp Àπ’∫ central end ‡®“–À≈Õ¥

‡≈◊Õ¥‡ªìπª“°©≈“¡ ·≈â« Õ¥ carotid cannula ºŸ°

À≈Õ¥‡≈◊Õ¥„Àâµ‘¥°—∫ cannula

∑”°“√ª≈¥ bulldog clamp ‡≈◊Õ¥®–‰À≈‡¢â“‰ª

„πÀ≈Õ¥·°â« vertical «—¥§«“¡ Ÿß¢Õß√–¥—∫‡≈◊Õ¥„π

À≈Õ¥·°â«∑’Ë¡’§à“ Ÿß ÿ¥ 3 §√—Èß À“§à“‡©≈’Ë¬  ªî¥ stopcock

∑“ßÀ≈Õ¥·∑àß·°â«·≈–‡ªî¥ 3 way stopcock ‰ª∑“ß

¥â“π‡§√◊ËÕß«—¥ physiograph ‡æ◊ËÕ«—¥§«“¡¥—π‡≈◊Õ¥¥â«¬

transducer ∑’Ë calibrate ·≈â« ‡ªìπ‡«≈“ 1 π“∑’  (¥—ß√Ÿª

∑’Ë 1)

√Ÿª∑’Ë 1 · ¥ß°“√«—¥§«“¡¥—π‡≈◊Õ¥·¥ß‚¥¬«‘∏’ Stephen Hales „π≈Ÿ°°√–∫◊Õª≈—°‡æ»‡¡’¬ Àπ—° 115 °°. ‚¥¬
«—¥§«“¡¥—π‡≈◊Õ¥„π·∑àß·°â«‰¥â 172 ́ .¡. ·≈–«—¥®“°‡§√◊ËÕß Polygraph ‰¥â§«“¡¥—π systolic ·≈– diastolic
140/115 ¡¡.ª√Õ∑ («—π∑’Ë 19 µÿ≈“§¡ 2531)
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º≈

§«“¡¥—π‡≈◊Õ¥·¥ß∑’Ë«—¥‰¥â®“°°√–∫◊Õª≈—°‡æ»ºŸâ·≈–‡¡’¬ ‚¥¬«‘∏’°“√ Stephen Hales ·≈– Statham transducer

· ¥ß‰«â„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 · ¥ßº≈°“√«—¥§«“¡¥—π‡≈◊Õ¥·¥ß ‚¥¬«‘∏’ Stephen Hales ·≈–‚¥¬«‘∏’ Statham transducer ·≈– Grass

Polygraph

§«“¡¥—π‡≈◊Õ¥·¥ß

°√–∫◊Õ «—¥‚¥¬«‘∏’ Stephen Hales «—¥‚¥¬ Statham transducer ·≈–

Grass Polygraph

ºŸâ 184 ´¡. 150/125 ¡¡.ª√Õ∑

‡¡’¬ 172 ´¡. 140/115 ¡¡.ª√Õ∑

«‘®“√≥å

√“¬ß“ππ’È· ¥ß§«“¡¥—π‡≈◊Õ¥·¥ß systolic ‡∑à“π—Èπ

‡æ√“– —ß‡°µßà“¬  à«π diastolic pressure ‰¡à‰¥â√“¬ß“π

‡æ√“–·∑àß‡≈◊Õ¥µÕπ‡ª≈’Ë¬π·ª≈ß¢÷Èπ≈ßπ—Èπ®– —ß‡°µ¬“°

°“√«—¥§«“¡¥—π‡≈◊Õ¥·¥ß‚¥¬«‘∏’ classic (Stephen

Hales) ®–‰¥â§à“∑’Ë‰¥âµË”°«à“«—¥¥â«¬ electronic transducer

∑’ËµàÕ°—∫ electronic polygraph ‡≈Á°πâÕ¬ ´÷ËßÕ“®‡ªìπ

‡æ√“–§«“¡Àπ◊¥¢Õß‡≈◊Õ¥∑’Ë —¡º— °—∫¥â“π„π¢ÕßÀ≈Õ¥

·°â«ª√–°Õ∫°—∫·√ß‚πâ¡∂à«ß¢Õß‚≈°¥÷ß„Àâ‡≈◊Õ¥≈¥

µË”≈ß¡“¥â«¬

Pathak et al.(1982) «—¥§«“¡¥—π‡≈◊Õ¥·¥ß

‡©≈’Ë¬„π≈Ÿ°°√–∫◊Õ∑’Ë«“ß¬“ ≈∫¥â«¬ ketamine ‰¥â 110

¡¡.ª√Õ∑ À≈—ß®“°„Àâ ketamine 2 π“∑’·√° §«“¡¥—π

‡≈◊Õ¥·¥ß Ÿß∂÷ß 140 ¡¡.ª√Õ∑ „°≈â‡§’¬ß°—∫§à“∑’Ë«—¥

‰¥â®“°°“√∑¥≈Õßπ’È °“√∑’Ë§«“¡¥—π‡≈◊Õ¥·¥ß‡æ‘Ë¡¢÷Èπ

‡π◊ËÕß®“°ƒ∑∏‘Ï°√–µÿâπÀ—«„®¢Õß ketamine ´÷Ëß‡ªìπº≈

¡“®“° desensitize arterial baroreceptor (Pathak et al.,

1982)

‡π◊ËÕß®“° thiopental ¡’ƒ∑∏‘Ï°¥°“√À“¬„®¡“°

®÷ßµâÕß„™â√à«¡°—∫ guaifenesin ‡æ◊ËÕ≈¥¢π“¥¢Õß thiopental

°“√§”π«≥

«—¥§«“¡∂à«ß®”‡æ“–¢Õß‡≈◊Õ¥ („™âπÈ”¬“ CuSO
4
)

‰¥â‡∑à“°—∫ 1.073

§«“¡¥—π‡≈◊Õ¥·¥ß systolic „π°√–∫◊ÕºŸâ ‚¥¬

«‘∏’ Stephen Hales ‰¥â‡∑à“°—∫§«“¡ Ÿß¢Õß·∑àß‡≈◊Õ¥·¥ß

184 ´¡. (µ“√“ß∑’Ë 1)

¥—ßπ—Èπ = 184 x 1.073 = 14.57 ´¡.ª√Õ∑

    13.55

          À√◊Õ = 145.7 ¡¡.ª√Õ∑

«—¥‚¥¬„™â Statham transducer‰¥â = 150 ¡¡.ª√Õ∑

(µ“√“ß∑’Ë 1)

§«“¡¥—π‡≈◊Õ¥·¥ß systolic „π°√–∫◊Õ‡¡’¬ ‚¥¬

«‘∏’ Stephen Hales ‰¥â‡∑à“°—∫§«“¡ Ÿß¢Õß·∑àß‡≈◊Õ¥·¥ß

172 ´¡. (µ“√“ß∑’Ë 1)

¥—ßπ—Èπ = 172 x 1.073 = 13.62 ´¡.ª√Õ∑

    13.55

          À√◊Õ = 136.2 ¡¡.ª√Õ∑

«—¥‚¥¬„™â Statham transducer‰¥â = 140 ¡¡.ª√Õ∑

(µ“√“ß∑’Ë 1)



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 31 ©∫—∫∑’Ë 3, 2544 53

≈ß (¡“√‘…»—°√å, 2544) Õ¬à“ß‰√°Áµ“¡¢π“¥¢Õß thiopental

∑—ÈßÀ¡¥∑’Ë„™â®“° à«πº ¡π’È ‰¡à§«√ Ÿß°«à“ 3 °√—¡µàÕ

µ—«µàÕ°“√«“ß¬“ ≈∫ 1 §√—Èß (Õµ‘™“µ, 2544)

∂÷ß·¡â«à“ xylazine Õ“®∑”„Àâ‡°‘¥ 2nd degree ¢Õß

AV block ·≈–§«“¡¥—π‡≈◊Õ¥≈¥µË”≈ß (¡“√‘…»—°√å, 2544;

Õµ‘™“µ, 2544) ·µà°“√»÷°…“§√—Èßπ’È‡ªìπ°“√«—¥§«“¡¥—π

‡ª√’¬∫‡∑’¬∫ Õß«‘∏’„π —µ«åµ—«‡¥’¬«°—π  º≈¢â“ß‡§’¬ß®“°

xylazine ÷́ËßÕ“®‡°‘¥¢÷Èπ¡’º≈µàÕ°“√«—¥∑—Èß Õß·∫∫

¥—ßπ—Èπ®÷ß “¡“√∂π”§à“∑’Ë«—¥‰¥â∑—Èß Õß«‘∏’¡“‡ª√’¬∫‡∑’¬∫

°—π‰¥â

Õπ÷Ëß§«“¡¥—π‡≈◊Õ¥·¥ß∑’Ë«—¥„π∑à“πÕπÀß“¬®–

µË”≈ß¡“° Peshin et al.(1987) „Àâ§«“¡‡ÀÁπ«à“ —µ«å∑’Ë

«“ß¬“ ≈∫ ∂â“‡ª≈’Ë¬π®“°∑à“πÕπµ–·§ß¡“‡ªìππÕπ

Àß“¬ §«“¡¥—π‡≈◊Õ¥·¥ß®–≈¥≈ß 56% „π 15 π“∑’

‡π◊ËÕß®“° °“√∑’ËÀ—«„®Õ¬Ÿà„π∑à“πÕπÀß“¬¡’º≈µàÕ ventri-

cular filling ‡æ√“–À≈Õ¥‡≈◊Õ¥„π à«π™àÕßÕ°·≈–™àÕß

∑âÕß∂Ÿ°Õ«—¬«–„π™àÕß∑âÕß∑—∫ ∑”„Àâ venous return ‡¢â“

 ŸàÀ—«„®πâÕ¬≈ß ¥—ßπ—Èπ°“√ºà“µ—¥°√–∫◊Õ∑’Ë®—¥Õ¬Ÿà„π∑à“

πÕπÀß“¬π“π‡°‘π‰ª Õ“®‡°‘¥º≈√â“¬‰¥â

‡Õ° “√Õâ“ßÕ‘ß

¡“√‘…»—°√å °—≈≈åª√–«‘∑∏å. 2001 (2544). °“√«“ß¬“
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