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[ Abstract] Objective This study was performed to explore the use of intramuscular low-dose Zoletil (1.5 mg/kg)
combined with isoflurane inhalation for tracheal intubation in miniature pigs while preserving spontaneous respiration by
determining the 50% and 95% minimum alveolar concentrations effective inhaled (MAC El;;, and MAC Ely; ). The goal was
to establish a safe anesthetic method for tracheal intubation in miniature pigs in which intubation is difficult. Methods
Forty-four Bama miniature pigs underwent general anesthesia. Following sedation with an intramuscular injection of
sufentanil, anesthetic induction was performed using mask inhalation of isoflurane with monitoring of the heart rate, blood
pressure, respiration, body temperature, oxygen saturation, end-tidal carbon dioxide concentration, and end-tidal
isoflurane concentration. The initial end-tidal isoflurane concentration was set at 2. 0%. The tracheal intubation conditions
and outcomes were evaluated using Cooper’ s scoring system, and the dose-response relationship was calculated using
Dixon’ s up-and-down method. Probit regression was employed to calculate the MAC EIy, and MAC Ely along with their

95% confidence intervals (Cl). Results In tracheal intubation using direct laryngoscopy with induction by low-dose
sufentanil combined with isoflurane inhalation in miniature pigs, the MAC El,, was 3. 10% (95% CI, 2.79% ~ 3.56%)
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and the MAC El,; was 3. 77% (95% CI, 3.41% ~ 6.42% ). With proper monitoring and airway management planning in

place, alveolar isoflurane concentrations ranging from 3. 10% to 3.75% were able to maintain stable vital signs in the

miniature pigs. Conclusions The use of Zoletil combined with isoflurane inhalation for tracheal intubation in miniature

pigs, aimed at preserving spontaneous breathing, is a preferable and safe anesthetic method for oral airway management in

miniature pigs with significant potential for widespread application.
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Note. A. Schematic diagram of the sagittal section of a miniature pig’ s throat and trachea structure. B. CT reconstruction of the sagittal plane of

a miniature pig’ s throat and tracheal area.

Figure 1 Anatomical structure of the pharynx and larynx in miniature pigs
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Note. A. An assistant uses a soft rope to aid in opening the pig’s upper and lower jaws, while the anesthetist uses a tongue forceps to grasp and

pull the pig’s tongue out of the mouth, handing it to the assistant. B. Laryngoscope blade follows the oropharyngeal path towards the epiglottis.

C. Tip of the laryngoscope blade gently presses on the epiglottic cartilage. D. Glottis slit is exposed.

Figure 2 Intubation process in a prone miniature pig
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Table 1 Cooper’ s tracheal intubation scoring criteria
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Note. A. Sequential chart of tracheal intubation responses in miniature pigs using direct laryngoscopy. B. Dose-response curve of isoflurane for

tracheal intubation in miniature pigs using direct laryngoscopy.

Figure 3 Dixon’ s modified sequential method was used to measure MAC EL;, and El,; during isoflurane

inhalation induced laryngoscopic tracheal intubation
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Table 2 Vital signs of animals undergoing tracheal intubation at different alveolar isoflurane concentrations
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