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Abstract

Laryngeal dysfunction in dogs and horses is assessed most accurately by endoscope as direct visualization

of a larynx under a light plane of anesthesia. Mild depression of intrinsic laryngeal motion due to anesthesia

results in a difficulty to detect subtle changes in laryngeal function.

The aim of present study was to evaluate the effect of combined administration of Zolazepam-Tiletamine

(Zoletil®) and Doxapram HCl on intrinsic laryngeal function in healthy dogs. Fifteen healthy dogs were employed

in this study. The animals were premedicated using subcutaneous injection of atropine (0.045 mg/kg), followed by

induction with Zolazepam-Tiletamine (Zoletil®) (10 mg/kg, intravenously). Intrinsic laryngeal motion, observed in

each dog, was recorded on videotape after induction. Thereafter, Doxapram HCl was intravenously administered

(2.2 mg/kg). Thereafter, the intrinsic laryngeal motion was re-recorded. Area of the rima glottidis was calculated

using a computer-assisted analysis program. Statistical significance (P≤0.05) was assessed by pair T test in SPSS

program (version 12).

The results showed that Zolazepam-Tiletamine (Zoletil®) with Doxapram HCl was associated with the

increasing of intrinsic laryngeal motion. When compared to the resting state, the area of the rima glottidis was

significantly increased after Doxapram HCl administration during both inspiration and expiration. Therefore,

the combined administration of Zolazepam-Tiletamine (Zoletil®) and Doxapram HCl could be an alternative

method for diagnosis of laryngeal dysfunction.
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°“√»÷°…“º≈¢Õß Doxapram hydrochloride μàÕ Laryngeal function

‡¡◊ËÕ„™â¬“ ≈∫ Tiletamine-Zolazepam (Zoletil®) ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π

¢Õß Larynx „π ÿπ—¢

  °π°Õ√ ‡Õ◊ÈÕ‡°…¡ ‘π    °¡≈ μ—πμ‘«√∂“«√
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*
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ

°“√ª√–‡¡‘π°“√∑”ß“π¢Õß larynx ‚¥¬„™â endoscope ‡ªìπ«‘∏’∑’Ë·¡àπ¬”∑—Èß„π¡â“·≈– ÿπ—¢ ·μà ‘Ëß∑’ËμâÕß§”π÷ß∂÷ß§◊Õ√–¥—∫

°“√ ≈∫·≈–™π‘¥¢Õß¬“ ≈∫ ‡π◊ËÕß®“°∑—Èß Õßªí®®—¬ “¡“√∂≈¥ intrinsic laryngeal motion ¥—ßπ—Èπ —μ«åμâÕß ≈∫¿“¬„μâ light

plane À“°√–¥—∫°“√ ≈∫≈÷°‡°‘π‰ª®–∑”„Àâ arytenoid cartilages ‡ªìπÕ—¡æ“μÀ√◊Õ«“ßμ—«Õ¬Ÿà„πμ”·Àπàß paramedian μ≈Õ¥‡«≈“

 àßº≈„Àâ‡°‘¥§«“¡º‘¥æ≈“¥„π°“√«‘π‘®©—¬‡ªìπ laryngeal paralysis

°“√∑¥≈Õßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß¬“ ≈∫ Tiletamine-Zolazepam (Zoletil®) √à«¡°—∫ Doxapram HCl ‚¥¬„™â

 ÿπ—¢ 15 μ—« π” ≈∫¥â«¬ atropine 0.045 ¡°./°°. ‡¢â“™—Èπ„μâº‘«Àπ—ß «“ß¬“ ≈∫¥â«¬ Tiletamine-Zolazepam (Zoletil®) 5-10

¡°./°°. ‡¢â“À≈Õ¥‡≈◊Õ¥¥” „™â endoscope ¥Ÿ°“√∑”ß“π¢Õß larynx ·≈–∫—π∑÷°¿“æ ®“°π—Èπ„Àâ Doxapram HCl 2.2 ¡°./°°.

‡¢â“‡ âπ‡≈◊Õ¥ ·≈–∫—π∑÷°¿“æ°“√∑”ß“π¢Õß larynx ∑—π∑’ π”¿“æ∑’Ë∫—π∑÷°‰¥â¡“§”π«≥À“æ◊Èπ∑’Ë¢Õß rima glottidis ‚¥¬„™â

‚ª√·°√¡§Õ¡æ‘«‡μÕ√å·≈–π”æ◊Èπ∑’Ë‰ª∑¥ Õ∫ Kolmogorov-Smirnov test ·≈– pair T test μ“¡ compare mean procedure

(SPSS version 12) °”Àπ¥«à“ P≤0.05 ∂◊Õ«à“¡’π—¬ ”§—≠

®“°°“√∑¥≈Õßæ∫«à“ Tiletamine-Zolazepam (Zoletil®)  “¡“√∂„™â√à«¡°—∫ Doxapram HCl ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π

¢Õß larynx ÷́Ëß àßº≈„Àâ¢π“¥æ◊Èπ∑’Ë¢Õß rima glottidis ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠„π ÿπ—¢∑’Ë¡’ ÿ¢¿“æ¥’ ∑—Èß™à«ß°“√À“¬„®‡¢â“·≈–

ÕÕ°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¢π“¥¢Õß rima glottidis °àÕπ©’¥ Doxapram HCl ¥—ßπ—Èπ®÷ß°≈à“«‰¥â«à“ Tiletamine-Zolazepam

(Zoletil®) ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë “¡“√∂π”¡“„™â√à«¡°—∫ Doxapram HCl ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢Õß larynx ‰¥â

§” ”§—≠ :  Laryngeal evaluation; Tiletamine-Zolazepam (Zoletil®); Doxapram Hydrochloride; Rima glottidis.
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∫∑π”

„π ÿπ—¢ªí≠À“°“√‡°‘¥ laryngeal paralysis  “¡“√∂

æ∫‰¥â‚¥¬∑—Ë«‰ª·≈–¡’√“¬ß“πÕÿ∫—μ‘°“√≥å¢Õß‚√§„πª√–™“°√

 ÿπ—¢ Ÿß∂÷ß 25% (Broome et al. 2000; Miller et al. 2002)

∑”„Àâ ÿπ—¢· ¥ßÕ“°“√∑“ß§≈‘π‘° ‰¥â·°à ‰¡à “¡“√∂°≈◊πÕ“À“√

‰¥â ‰¡à¡’ à«π∑’Ë™à«¬ªÑÕß°—π∑“ß‡¥‘πÀ“¬„® à«π≈à“ß ‡°‘¥§«“¡

º‘¥ª°μ‘¢Õß cough reflex §«“¡º‘¥ª°μ‘¢Õß√–∫∫∑“ß‡¥‘π

À“¬„®Õ¬à“ß‡©’¬∫æ≈—π ‡ ’¬ß‡ª≈’Ë¬π ‡Àπ◊ËÕ¬ßà“¬ À“¬„®≈”∫“°

‡π◊ÈÕ‡¬◊ËÕ‰¥â√—∫ÕÕ°´‘‡®π‰¡à‡æ’¬ßæÕ®“°°“√Õÿ¥μ—π∑“ß‡¥‘πÀ“¬„®

¢Õß larynx ®πÕ“®∑”„Àâ‡°‘¥ cyanosis ·≈–‡ ’¬™’«‘μ‰¥â (Wykes

1983; Aron 1989; Holt and Brockman 1994; Burbidge

1995; Greenfied et al. 1997) ¥—ßπ—Èπ°“√«‘π‘®©—¬ laryngeal

paralysis ‰¥âÕ¬à“ß·¡àπ¬”®÷ß‡ªìπ ‘Ëß ”§—≠¬‘Ëß ´÷Ëß«‘∏’°“√«‘π‘®©—¬

„πªí®®ÿ∫—π∑’Ë∂◊Õ«à“¥’∑’Ë ÿ¥§◊Õ °“√ —ß‡°μ°“√∑”ß“π¢Õß larynx

‚¥¬μ√ßºà“π laryngoscope ·≈– endoscope ¢≥– ÿπ—¢ ≈∫ ‚¥¬

 “¡“√∂„Àâ‡°√¥°“√∑”ß“π¢Õß larynx ‰¥â∑—Èß„π¡â“·≈– ÿπ—¢

(Ducharme et al. 1991; Hackett et al. 1991; Miller et al.

2002)

°“√«“ß¬“ ≈∫ —μ«å®–∑”„Àâ°“√∑”ß“π¢Õß larynx

≈¥≈ß ·≈–Õ“®«‘π‘®©—¬º‘¥æ≈“¥‡ªìπ laryngeal paralysis ‰¥â

À“°√–¥—∫°“√ ≈∫≈÷°¡“°¢÷Èπ ¥—ßπ—Èπ®÷ß¡’°“√„™â Doxapram

Hydrochloride ́ ÷Ëß‡ªìπ respiratory stimulant ∑’Ë„™âÕ¬à“ß·æ√àÀ≈“¬

„π∑“ß§≈‘π‘° (Plumb 1999; Miller et al. 2002)  “¡“√∂

‡æ‘Ë¡ intrinsic laryngeal motion ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢Õß

larynx „π ÿπ—¢·≈–·¡«¢≥– ≈∫ (Greenfied et al. 1997;

Miller et al. 2002)

πÕ°®“°√–¥—∫§«“¡≈÷°¢Õß°“√ ≈∫∑’Ë¡’º≈μàÕ°“√

∑”ß“π¢Õß larynx ·≈â«™π‘¥¢Õß¬“ ≈∫°Á¡’º≈μàÕ°“√∑”ß“π

¢Õß larynx ‡™àπ°—π ¡’°“√∑¥≈Õß„™â Propofol ‡ªìπ¬“ ≈∫

√à«¡°—∫ Doxapram hydrochloride ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢Õß

larynx ®÷ß‡ªìπ∑’Ëπà“ π„®«à“À“°„™â¬“ ≈∫™π‘¥Õ◊Ëπ√à«¡°—∫

Doxapram hydrochloride ®– “¡“√∂°√–μÿâπ°“√∑”ß“π¢Õß

larynx ‰¥âÀ√◊Õ‰¡à º≈∑’Ë‰¥â®–‡ªìπÕ¬à“ß‰√·≈– “¡“√∂„Àâº≈

°“√ª√–‡¡‘π∑’Ë∂Ÿ°μâÕßÀ√◊Õ‰¡à „π°“√«‘π‘®©—¬ laryngeal

paralysis

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

1.  ÿπ—¢∑’Ë„™â„π°“√∑¥≈Õß®”π«π 15 μ—« ÷́Ëß¡’

 ÿ¢¿“æ ¡∫Ÿ√≥å πÈ”Àπ—°¡“°°«à“ 10 °‘‚≈°√—¡ ·≈–‰¡à„™à

æ—π∏ÿåÀπâ“ —Èπ ∑”°“√μ√«® physical examination

2. π” ≈∫ (Premedication) ¥â«¬ Atropine 0.045

¡°./ °°. ‡¢â“™—Èπ„μâº‘«Àπ—ß (subcutaneous, SC) °àÕπ«“ß¬“ ≈∫

15 π“∑’

3. «“ß¬“ ≈∫ (general anesthesia) ¥â«¬ Tiletamine-

Zolazepam (Zoletil®) 10 ¡°./ °°. ‡¢â“‡ âπ‡≈◊Õ¥ (intravenous,

IV)

4. „ à mouth gag ‡¡◊ËÕ jaw tone §≈“¬μ—«

5.  à«π¥â“π aboral surface ¢Õß epiglottis ·≈–

ventral surface ¢Õß soft palate „Àâ swab ¥â«¬ 2% Lidocain

hydrochloride ‡æ◊ËÕ„Àâ “¡“√∂ Õ¥ endoscope ‚¥¬‰¡à¡’ reflex

∑’Ë∑”„Àâ‡°‘¥ laryngospasm

6. ∑”°“√ monitor  —μ«å‚¥¬¥Ÿ®“° respiratory rate,

mucous membrane color, blink reflex, toe pitch reflex ‡æ◊ËÕ

ª√–‡¡‘π√–¥—∫§«“¡≈÷°¢Õß°“√«“ß¬“ ≈∫

7. „™â 3 x 6 mm Schirmer test strip «“ß∫π¥â“π

vertical ¢Õß corniculate processes ¢Õß arytenoid cartilage

‡æ◊ËÕ∑’Ë„™â‡ªìπæ◊Èπ∑’ËÕâ“ßÕ‘ß„π°“√§”π«≥æ◊Èπ∑’Ë¢Õß rima glottidis

(√Ÿª¿“æ∑’Ë 1)

8. „™â laryngoscope π”°àÕπ°“√ Õ¥ endoscope

‚¥¬∑’Ë¥â“πÀπâ“¢Õß endoscope ®–μâÕßÕ¬Ÿà‡Àπ◊Õª≈“¬¢Õß epig-

lottis ·≈–√—°…“√–¥—∫¢Õß endoscope „ÀâÕ¬Ÿà„π·π«¢Õß cervi-

cal trachea

9. ‡¡◊ËÕ‰¥âμ”·Àπàß∑’Ë‡À¡“– ¡·≈â«„Àâ∫—π∑÷° intrinsic

laryngeal motion ¥â«¬ video tape 30 «‘π“∑’ (√Ÿª¿“æ∑’Ë 2)

√Ÿª¿“æ∑’Ë 1 · ¥ß°“√«“ß°√–¥“… (schirmer test strip) ∫π

corniculate process ¢Õß arytenoids cartilages
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10. ®“°π—Èπ„Àâ Doxapram Hydrochloride 2.2 ¡°./°°.

‡¢â“‡ âπ‡≈◊Õ¥ (intravenous, IV) ·≈â«∫—π∑÷° intrinsic laryngeal

motion ∑—π∑’¥â«¬ video tape 30 «‘π“∑’ (√Ÿª¿“æ∑’Ë 2)

11.  “¡“√∂·∫àß¿“æ∑’Ë‰¥â®“° ÿπ—¢·μà≈–μ—«‡ªìπ 4 ™à«ß

(category) ®“°®—ßÀ«–°“√À“¬„® §◊Õ maximal inspiration at

rest (In-R), maximal expiration at rest (Ex-R), maximal

inspiration with doxapram (In-D), maximal expiration with

Doxapram Hydrochloride (Ex-D) ´÷Ëß¡’§«“¡·μ°μà“ß°—π∑’Ë

æ◊Èπ∑’Ë¢Õß rima glottidis ®“°¿“æ∑’Ë∫—π∑÷°‡ªìπ pixel ·≈–

§”π«≥‡ª≈’Ë¬π„Àâ‡ªìπ μ“√“ß¡‘≈≈‘‡¡μ√ ‚¥¬Õ“»—¬ Schirmer

test strip ÷́Ëß‡ªìπæ◊Èπ∑’ËÕâ“ßÕ‘ß´÷ËßÀπ÷Ëß¿“æ®“°∑ÿ°™à«ß§”π«≥

‡ªìπæ◊Èπ∑’Ë 3 §√—Èß (3 measurement per breath) ·≈–À“§à“‡©≈’Ë¬

(average area per breath)  ÿà¡‡≈◊Õ°¿“æ 4 ™à«ß °“√À“¬„®®“°

√Õ∫°“√À“¬„® Õ◊ËπÊ Õ’° 3 √Õ∫ °“√À“¬„® ·≈–∑”°“√§”π«≥

‡™àπ‡¥’¬«°—π ®“°π—Èππ”§à“‡©≈’Ë¬∑’Ë‰¥â„π·μà≈–™à«ß®“° 4 √Õ∫°“√

À“¬„® ¡“À“§à“‡©≈’Ë¬√«¡¢Õß™à«ß (average area per category)

∑”‡™àπ‡¥’¬«°—ππ’È°—∫ ÿπ—¢∑—Èß 15 μ—«·≈â«À“§à“‡©≈’Ë¬√«¡¢Õß

™à«ß®“° ÿπ—¢∑—ÈßÀ¡¥Õ’°§√—Èß

12. π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘μ‘ ‡æ◊ËÕ∑¥ Õ∫

°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈ ‚¥¬„™â Kolmogorov-Smirnov test

·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß (pair T test) ∑’Ë‡°‘¥¢÷Èπ«à“¡’π—¬

 ”§—≠À√◊Õ‰¡à ‚¥¬∑’Ë P≤0.05 ®÷ß∂◊Õ«à“¡’π—¬ ”§—≠

º≈°“√∑¥≈Õß

®“°°“√»÷°…“ ÿπ—¢∑¥≈Õß 15 μ—« ª√–°Õ∫¥â«¬ ÿπ—¢

‡æ»ºŸâ 7 μ—« ·≈–‡æ»‡¡’¬ 8 μ—« „π™à«ßÕ“¬ÿ 5 ‡¥◊Õπ∂÷ß 10 ªï

¡’πÈ”Àπ—°‡©≈’Ë¬ 17.1 °‘‚≈°√—¡ (12.4-32.0 °‘‚≈°√—¡) ‡ªìπ

æ—π∏ÿå·∑â 2 μ—« (German shepherd 1 μ—« ·≈– English cocker

spaniel 1 μ—«) ‡ªìπæ—π∏ÿåº ¡ 13 μ—« ´÷Ëß¢âÕ¡Ÿ≈ª√–«—μ‘¢Õß

 ÿπ—¢∑’Ëπ”¡“∑¥≈Õß‰¥â¡“®“° ÿπ—¢∑’Ë‡¢â“¡“√—°…“∑’Ë‚√ßæ¬“∫“≈

 —μ«å‡æ◊ËÕ°“√‡√’¬π°“√ Õπ¡À“«‘∑¬“≈—¬¡À‘¥≈  ÿπ—¢∑’Ëπ”¡“

∑¥≈Õß∑—ÈßÀ¡¥‰¡à‡ªìπ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® ‚¥¬∑”°“√

μ√«® ÿ¢¿“æ‡∫◊ÈÕßμâπ·≈–μ√«®‡≈◊Õ¥√à«¡¥â«¬

º≈°“√∑¥≈Õßæ∫«à“æ◊Èπ∑’Ë¢Õß rima glottidis (μ“√“ß∑’Ë

1) ‡æ‘Ë¡¢÷Èπ∑—Èß™à«ß°“√À“¬„®‡¢â“·≈–ÕÕ° (·ºπ¿Ÿ¡‘∑’Ë 1 ·≈– 2)

æ◊Èπ∑’Ë‡©≈’Ë¬¢Õß rima glottidis (μ“√“ß∑’Ë 2)„π™à«ßÀ“¬„®ÕÕ°

À≈—ß„Àâ Doxapram hydrochloride ‡æ‘Ë¡¢÷Èπ∂÷ß 41.7% ·≈–æ◊Èπ∑’Ë

¢Õß rima glottidis „π™à«ßÀ“¬„®‡¢â“À≈—ß„Àâ Doxapram

hydrochloride ‡æ‘Ë¡¢÷Èπ∂÷ß 54.8 % (·ºπ¿Ÿ¡‘∑’Ë 3)

·ºπ¿Ÿ¡‘∑’Ë 3 æ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õßæ◊Èπ∑’Ë

rima glottidis ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√À“¬„®‡¢â“·≈–ÕÕ°∑—Èß°àÕπ

·≈–À≈—ß©’¥ Doxapram In-R ·≈– In-D, P<.01; Ex-R ·≈–

Ex-D, P<.01; In-R ·≈– Ex-D, P<.01; In-D ·≈– Ex-R,

P<.01; In-D ·≈– Ex-D, P<.01; In-R ·≈– Ex-R, P<.01

In-R, maximal inspiration at rest; In-D, maximal inspiration

after doxapram HCl

 ÿπ—¢μ—«∑’Ë 1

   In-R                 In-D                    Ex-R                   Ex-D

In-R1                In-R2                    In-R3                  In-R4

√Ÿª¿“æ∑’Ë 2  ¿“æ· ¥ß°“√‡°Á∫¢âÕ¡Ÿ≈„π ÿπ—¢·μà≈–μ—«
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Ex-R, maximal expiration at rest; Ex-D, maximal expiration

after doxapram HCl

¢âÕ¡Ÿ≈æ◊Èπ∑’Ë rima glottdis „π·μà≈–™à«ß®–π”‰ª

∑¥ Õ∫°“√°√–®“¬μ—«·∫∫ª°μ‘‚¥¬„™â Kolmogorov-Smirnov

test ´÷Ëßæ∫«à“¢âÕ¡Ÿ≈¡’°“√°√–®“¬μ—«·∫∫ª°μ‘ À≈—ß®“°π—Èπ§à“

‡©≈’Ë¬¢Õßæ◊Èπ∑’Ë„π·μà≈–™à«ß®–∂Ÿ°‡ª√’¬∫‡∑’¬∫‚¥¬„™â pair T test

μ“¡«‘∏’ compare mean procedure ¢Õß‚ª√·°√¡ SPSS ver-

sion12 ÷́Ëß √ÿª‰¥â®“°°“√«‘‡§√“–Àå∑“ß ∂‘μ‘ (μ“√“ß∑’Ë 3) «à“

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

¥—ßπ’È  In-R ·≈– In-D, P<.01; Ex-R ·≈– Ex-D, P<.01;

In-R ·≈– Ex-D, P<.01; In-D ·≈– Ex-R, P<.01; In-D ·≈–

Ex-D, P<.01; In-R ·≈– Ex-R, P<.01

®“°°“√∑¥≈Õß‰¡àæ∫º≈¢â“ß‡§’¬ß∑’ËÕ—πμ√“¬¢Õß°“√

„Àâ Tiletamine-Zolazepam (Zoletil®) ·≈– Doxapram

Hydrochloride πÕ°®“°°“√∑’Ë ÿπ—¢· ¥ßÕ“°“√μ◊Ëπ‡μâπ (central

nervous system excitement) ¢≥– ≈∫ ·≈–°“√øóôπ®“°

¬“ ≈∫‡√Á«‡∑à“π—Èπ

°≈ÿà¡ mean ± SD (mm
2
) minimum (mm

2
) maximum (mm

2
) median (mm

2
)

In-R (n=15) 107.6 ± 20.4 67.5 140.8 113.3

In-D (n=15) 166.5 ± 38.8 108 227.7 163.8

Ex-R (n=15) 93.1 ± 20.5 53.5 132.3 94.5

Ex-D (n=15) 131.9 ± 27.6 85.6 172.5 133.2

In-R, maximal inspiration at rest; In-D, maximal inspiration after doxapram;

Ex-R, maximal expiration at rest; Ex-D, maximal expiration after doxapram

μ“√“ß∑’Ë 2 · ¥ß§à“∑“ß ∂‘μ‘ ”À√—∫æ◊Èπ∑’Ë¢Õß rima glottidis„π·μà≈–°≈ÿà¡ ¢Õß ÿπ—¢ 15 μ—«

≈”¥—∫∑’Ë ™◊ËÕ ÿπ—¢ Ex-R (mm
2
) Ex-D (mm

2
) In-R (mm

2
) In-D (mm

2
)

1 ·®Á§ 75.6 113.4 136.7 163.8

2 ‡©“°ä«¬ 95.4 133.2 95.4 136

3 ¥à“ß 114.1 140.4 116 161.6

4 μ“≈ 89.7 145.8 103.3 227.7

5 ·μâ¡ 93.6 120.6 116.1 125.6

6 æ“¬ 110.8 153.4 114.2 213.1

7 ¡–Õ÷° 53.5 88.9 78.6 113.4

8 ·¡« 94.5 158.1 94.5 158.1

9 ≈‘ß 95.6 155.4 128.5 227.3

10  ÷π“¡‘ 77.9 123.8 98.2 163.8

11 À¡’ 132.3 168.2 140.8 207.7

12 À¡’ 115.3 118.4 117.9 164.5

13 À¡ŸÀ¬Õß 63 85.6 67.5 108

14 À≈‘« 85.9 172.5 92.6 184.1

15 À“√ 99.2 100.5 113.3 143.2

μ“√“ß∑’Ë 1  · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢π“¥¢Õß rima glottidis °àÕπ·≈–À≈—ß„Àâ Doxapram HCl
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·ºπ¿Ÿ¡‘∑’Ë 2  · ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë¢Õß rima glotidis °àÕπ·≈–À≈—ß°“√„Àâ Doxapram HCl „π™à«ß°“√À“¬„®ÕÕ°

Ex-R, maximal expiration at rest; Ex-D, maximal expiration after doxapram

 ÿπ—¢

·ºπ¿Ÿ¡‘· ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë¢Õß rima glottidis °àÕπ·≈–À≈—ß„Àâ Doxapram HCI (À“¬„®ÕÕ°)

æ◊Èπ∑’Ë (mm
2
)

·ºπ¿Ÿ¡‘∑’Ë 1  · ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë¢Õß rima glotidis °àÕπ·≈–À≈—ß°“√„Àâ Doxapram HCl „π™à«ß°“√À“¬„®‡¢â“

In-R, maximal inspiration at rest; In-D, maximal inspiration after doxapram

 ÿπ—¢

·ºπ¿Ÿ¡‘· ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë rima glottidis °àÕπ·≈–À≈—ß„Àâ Doxapram HCI (À“¬„®‡¢â“)

æ◊Èπ∑’Ë (mm
2
)
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μ“√“ß∑’Ë 3  μ“√“ß· ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“§«“¡·μ°μà“ß∑“ß ∂‘μ‘

In-R, maximal inspiration at rest; In-D, maximal inspiration after doxapram HCl;

Ex-R, maximal expiration at rest; Ex-D, maximal expiration after doxapram HCl

           Pair difference Mean SD Significance

(2-tailed)

Pair 1 INR - IND -58.95 32.24 .000

Pair 2 INR - EXR 14.48 16.39 .004

Pair 3 INR - EXD -24.31 27.02 .004

Pair 4 IND - EXR 73.43 33.16 .000

Pair 5 IND - EXD 34.65 25.08 .000

Pair 6 EXR- EXD -38.79 22.31 .000

 √ÿª·≈–«‘®“√≥å

®“°°“√∑¥≈Õß„™â¬“ ≈∫ Tiletamine-Zolazepam

(Zoletil®) ´÷Ëß¡’ƒ∑∏‘Ï°¥°“√À“¬„®‰¡à¡“°∂â“„™â„πª√‘¡“≥μË”

 “¡“√∂„™â√à«¡°—∫ Doxapram hydrochloride ‡æ◊ËÕª√–‡¡‘π

°“√∑”ß“π¢Õß larynx æ∫«à“æ◊Èπ∑’Ë¢Õß rima glottidis ‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑—Èß™à«ß°“√À“¬„®‡¢â“·≈–À“¬„®ÕÕ°‡ª√’¬∫

‡∑’¬∫°—∫¢π“¥æ◊Èπ∑’Ë¢Õß rima glottidis °àÕπ„Àâ Doxapram

hydrochloride · ¥ß∂÷ß°“√‡æ‘Ë¡∑—Èß respiratory effort ·≈–

intrinsic laryngeal function ´÷Ëßº≈∑’Ë‰¥â Õ¥§≈âÕß°—∫º≈°“√

∑¥≈Õß¢Õß Miller et al. (2002) ∑’Ë„™â Propofol

Õ“°“√∑“ß§≈‘π‘°¢Õß laryngeal paralysis ®–¡’·π«

‚πâ¡·¬à≈ß‡¡◊ËÕÕ—μ√“°“√À“¬„®‡æ‘Ë¡¢÷Èπ ‡™àπ ®“°¿“«–§«“¡

μ◊Ëπ‡μâπ §«“¡‡§√’¬¥ ®“°°“√»÷°…“„π¡â“· ¥ß„Àâ‡ÀÁπ«à“°“√

‡°‘¥§«“¡º‘¥ª°μ‘·¡â‡æ’¬ß‡≈Á°πâÕ¬ “¡“√∂μ√«®æ∫‰¥â‚¥¬

ßà“¬‡¡◊ËÕ„Àâ¡â“«‘Ëß∫π “¬æ“π∑¥ Õ∫ „π à«π¢Õß ÿπ—¢ intrinsic

laryngeal function ·≈– respiratory effort ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‰¥â

√—∫ Doxapram hydrochloride ¥—ßπ—Èπ°“√„Àâ  Doxapram

hydrochloride Õ“®· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡º‘¥ª°μ‘·¡â‡æ’¬ß

‡≈Á°πâÕ¬¢Õß larynx ÷́Ëß®–π”‰ª Ÿà°“√μ√«® Õ∫ laryngeal

paralysis „π —μ«å‡≈Á°‰¥âÕ¬à“ß·πàπÕπ¡“°¢÷Èπ ®“°°“√∑¥≈Õß¢Õß

Ducharme et al. (1991) æ∫«à“°“√„™â endoscope ‡ªìπ‡§√◊ËÕß

·ºπ¿Ÿ¡‘∑’Ë 3  · ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë‡©≈’Ë¬ (mm2) ¢Õß rima glottidis °àÕπ·≈–À≈—ß°“√„Àâ Doxapram HCl

·ºπ¿Ÿ¡‘· ¥ß°“√‡ª≈’Ë¬π·ª≈ßæ◊Èπ∑’Ë‡©≈’Ë¬¢Õß rima glottidis °àÕπ·≈–À≈—ß„Àâ Doxapram HCI

æ◊Èπ∑’Ë (mm
2
)

200

150

100

50

0

      In-R         In-D          Ex-R        Ex-D

°≈ÿà¡

means (mm
2
)

107.6

166.5

93.1

131.9
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¡◊Õ„π°“√«—¥∑’Ë¡’§«“¡πà“‡™◊ËÕ∂◊Õ‰¥â ¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È®÷ß

‰¥â∑”°“√«—¥æ◊Èπ∑’Ë¢Õß rima glottidis ‚¥¬‡∑’¬∫°—∫°√–¥“…∑’Ë¡’

¢π“¥·πàπÕπ ‡æ◊ËÕ§”π«≥æ◊Èπ∑’Ë∑’Ë ‡ª≈’Ë¬π‰ª„π™à«ß°“√

À“¬„®‡¢â“·≈–ÕÕ°¢Õß ÿπ—¢·μà≈–μ—«

∂÷ß·¡â«à“°“√»÷°…“„π§√—Èßπ’È®–∫Õ°‰¥â«à“æ◊Èπ∑’Ë¢Õß

rima glottidis ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠„π ÿπ—¢ª°μ‘‡¡◊ËÕ„™â¬“

 ≈∫ Tiletamine-Zolazepam (Zoletil®) √à«¡°—∫ Doxapram

hydrochloride ·μà‡π◊ËÕß®“°®”π«π ÿπ—¢∑’Ë»÷°…“„π§√—Èßπ’È¡’

®”π«π‰¡à¡“°·≈– ÿπ—¢∑¥≈ÕßμâÕßÕ¬Ÿà„π°√Õ∫‡ß◊ËÕπ‰¢∑’Ë

°”Àπ¥‰«â (‰¡à„™àæ—π∏ÿåÀπâ“ —Èπ πÈ”Àπ—°¡“°°«à“ 10 °‘‚≈°√—¡

·≈–¡’ ÿ¢¿“æ·¢Áß·√ß) °“√°”Àπ¥‡ªìπ§à“¡“μ√∞“πæ◊Èπ∑’Ë¢Õß

rima glottidis Õ“®‰¡à§Õ∫§≈ÿ¡°≈ÿà¡ª√–™“°√ ÿπ—¢ ‡π◊ËÕß®“°

§«“¡·ª√º—π∑“ß¥â“π æ—π∏ÿå Õ“¬ÿ ·≈–πÈ”Àπ—°μ—«¢Õß —μ«å

®÷ß§«√¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡∑’Ë„™â®”π«π ÿπ—¢¡“°°«à“π’È ·≈–

°”Àπ¥°≈ÿà¡∑¥≈Õßμ“¡§«“¡·ª√º—π∑’Ë®–‡°‘¥¢÷Èπ  ”À√—∫°“√

À“§à“¡“μ√∞“πæ◊Èπ∑’Ë¢Õß rima glottidis μ“¡°≈ÿà¡ª√–™“°√

‡¡◊ËÕ„™â¬“ ≈∫ Tiletamine-Zolazepam (Zoletil®) √à«¡°—∫

Doxapram hydrochloride Õ¬à“ß‰√°Áμ“¡§«√√–«—ß°“√„™â¬“

 ≈∫ Tiletamine-Zolazepam (Zoletil®) ·≈– Doxapram

hydrochloride „π√“¬∑’Ë¡’ªí≠À“¿“«–§«“¡¥—π‚≈À‘μ Ÿß ‚¥¬

‡©æ“–„π à«π intracranial pressure ¡’Õ“°“√™—° À√◊Õ·¡â

°√–∑—Ëß°“√¢“¥ oxygen Õ¬à“ß√ÿπ·√ß ∂÷ß·¡â«à“°“√∑¥≈Õß„π

§√—Èßπ’È‰¡àæ∫º≈¢â“ß‡§’¬ß¥—ß°≈à“« Õ¬à“ß‰√°Áμ“¡À“°®–π”«‘∏’

°“√∑¥≈Õßπ’È‰ª„™â ®÷ß§«√μ√–Àπ—°∂÷ßº≈¢â“ß‡§’¬ß·≈–¢âÕ§«√

√–«—ß¥—ß°≈à“«¥â«¬

ºŸâ«‘®—¬À«—ß«à“°“√ª√–‡¡‘π°“√∑”ß“π¢Õß larynx ¥â«¬

°“√„™â¬“ ≈∫ Tiletamine-Zolazepam (Zoletil®) √à«¡°—∫

Doxapram hydrochloride ®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß´÷Ëß‡ªìπ

ª√–‚¬™πå·≈–¡’ª√– ‘∑∏‘¿“æ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢Õß

laynx ·≈–™à«¬«‘π‘®©—¬ laryngeal paralysis  ”À√—∫ —μ«å‡≈Á°

μàÕ‰ª„πÕπ“§μ

°‘μμ‘°√√¡ª√–°“»

°“√∑”ß“π«‘®—¬§√—Èßπ’È®–‡°‘¥¢÷Èπ¡‘‰¥â À“°‰¡à‰¥â√—∫

°“√ π—∫ πÿπ™à«¬‡À≈◊Õ®“°Õ“®“√¬å∑’Ëª√÷°…“∑ÿ°∑à“π √«¡∂÷ß

Õ“®“√¬å ÿ√»—°¥‘Ï ®‘μμ–‚§μ√å ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ∑“ß¥â“π

 ∂‘μ‘ ·≈–¢Õ¢Õ∫§ÿ≥ Õ.π. æ. √ÿàß‚√®πå ‚Õ ∂“ππ∑å ∑’Ë™à«¬

μ√«® Õ∫√“¬ß“π ∑—Èßπ’È¢Õ¢Õ∫§ÿ≥Õ¬à“ß¬‘Ëß ”À√—∫‡®â“Àπâ“∑’Ë„π

‚√ßæ¬“∫“≈ —μ«å‡æ◊ËÕ°“√‡√’¬π°“√ Õπ ¡À“«‘∑¬“≈—¬¡À‘¥≈

‚¥¬‡©æ“–∑à“πºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈ ‡®â“Àπâ“∑’Ë„π à«π

ÀâÕßºà“μ—¥ ∑’Ë™à«¬‡Õ◊ÈÕ‡øóôÕ°“√∑”«‘®—¬„π§√—Èßπ’È

 ‘Ë ß∑’Ë¢“¥¡‘‰¥â§◊Õ§«“¡‡¡μμ“¢Õß§ÿ≥  ¡™“¬

‡Õ◊ÈÕ‡°…¡ ‘π (§ÿ≥æàÕ) ∑’Ë ≈–‡«≈“™à«¬‡À≈◊Õ„π‡√◊ËÕß°“√‡¢’¬π
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