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Hemodynamics and morphology of common carotid artery in pig model of obstructive sleep apnea-hypopnea

syndrome
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[ABSTRACT] Objective: To prepare a pig model of obstructive sleep apnea-hypopnea syndrome (OSAHS) and to observe the
hemodynamics and pathological characteristics of common carotid artery, so as to lay a foundation for further studying the effect
of OSAHS on cardiovascular system. Methods: Twelve male small-type pigs were randomly divided into model group and control
group (n=6). Animals in the model group were housed in a negative pressure chamber for 6 months to establish OSAHS model
and those in the normal control group were fed routinely. After pigs in the model group presented the symptoms of OSAHS, the
changes in hemodynamics of carotid artery were detected with color Doppler ultrasound. The morphological changes of common
carotid artery were analyzed under light microscope and electron microscope. Results: Animal model of OSAHS was successfully
created. The internal diameter of carotid artery of pigs in the model group was decreased, the intima was increased, and the
peak-systolic mean velocity (S) and the resistance index (RI) were both increased compared with those of the control group
(P<C0.05) . The results of light and electron microscope revealed that the elastic plate was incomplete, the media thickness was
increased, the morphology of smooth muscle cell became irregular, the collagen fiber bundles were increased, and some elastic
fibers and smooth muscle layers were in disorder. Quatitative analysis showed that the elastic fibers in the media of carotid
artery increased significantly in the model group ( P < 0. 01). Conclusion: Pathological changes in tissue structure and
haemodynamics occur in negative pressure-induced pig OSAHS model. Alterations in upper airway pressure can cause damage to
the cardiovascular system.
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Fig 1 Respiratory pressure waveform of model group(A) and control group(B)
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Tab 1 Ultrasonometry parameters of common carotid artery in small-type pigs of control and model group

(n=6.x=%s)
Group HR(min~ ') Diameter(d/mm) IMT(//mm) SCo/m =+ s 1) D(v/m=«s 1) RI S/D
Control 70+4" 3.4740.15" 0.42-+0.08" 0.56+0.09* " 0.18+0. 04 0.68+0.04"" 3.03£0.54" "
Model 90+7 3.1840.17 0.57+0.05 0.88+0.13 0.17+0.16 0.81+0.04 5.43+1.13

HR:Heart rate; IMT.: Intimal-medial thickness; S: Tht peak-systolic mean velocity; D: The end-diastolic mean velocity; RI: The resistance

index. * P<Z0.05," * P<0.01 wvs model group
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Fig 2 Light microscopic appearance of endothelial tissues and elastic fibers in left carotid artery of animals in control and model groups
A': Model group: endothelial cells were unclear and the inner elastic plate was incomplete (H-E, X400); B: Model group: increased media thich-
ness and hyperplasia of elastic fibers (V. G, X200);C; Control group: clear endothelial cells with complete inner elastic plate (H-E, X400);D.

Control group: elastic fibers showed regular alignment in tunica media of left carotid artery (V. G, X200)
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Tab 2 Quantitative analysis of elastic fibers in left carotid canal of small-type pigs

(n=6.x=%s)
Grou Sum Pixel densit Total area Area Total Iz?itrlr(l)e?efr Average space
P sty (A/pm?) percentage( %)  perimeter(//pm) pto area distance({/pm)
Control 409456 0.005 740.007 9 7 175.9+1 660. 8 10.07+2.33 8 398.841643.5 1.48+0.29 25.0245.60
Model 170£35*~* 0.023 940.000 5** 13 781.34473.2** 19.34+6.65**8397.84+1447.4 1.4840.25 22.45+5.67

** P<20.01 vs control group
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Fig 3 Electron microscope appearance of left carotid artery
of model(A) and control(B) group pigs( X500 000)
A:Model group: elastic fibers showed hyperplasia, degeneration and
fibrinoid necrosis in tunica media of left carotid artery. Smooth mus-
cle showed degeneration and aligned irregularly; B: Control group:
carotid artery from control pigs showed normal histology with a nor-

mal epithelium and elastic fibers
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