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Effects of omalizumab on pulmonary function and airway
remodeling in asthmatic rats and the underlying mechanisms*
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Abstract: Objective To explore the effects of omalizumab on pulmonary function and airway remodeling in
asthmatic rats, and to analyze the possible underlying mechanisms. Methods Thirty-six well-sensitized asthmatic

rats were randomly divided into model group and low-dose, medium-dose and high-dose omalizumab groups, with 9
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rats in each group, and 10 normal rats were set as the control group. In addition to those in the control group, the rats
in the other groups were sensitized with ovalbumin (OVA) and modeled by inhalation of aerosols to induce bronchial
asthma. After successful establishment of the rat models, those in the low-dose, medium-dose and high-dose
omalizumab groups were intraperitoneally injected with 83.16 mg/(kg-d), 166.32 mg/(kg-d) and 332.64 mg/(kg-d) of
omalizumab for 2 weeks. The rats in the model group and the control group were intraperitoneally injected with the
equal volume of normal saline at the same time. After drug intervention, the forced vital capacity (FVC), dynamic
lung compliance (Cdyn) and peak expiratory flow rate (PEF) were measured by pulmonary function detection
system. Hematoxylin-eosin (HE) staining was used to observe the pathological changes of lung tissues of rats in each
group, followed by detection of the inner and outer diameters of airway walls, thickness of the smooth muscle layer
and reticular basement membrane thickness via Image Pro Plus 6.0 software. The protein expressions of
transforming growth factor B, (TGF- f,), mothers against decapentaplegic homolog 3 (Smad3), p-smad3, and
collagen III in lung tissues of rats in each group were determined by Western blotting. Results Compared with the
control group, FVC, Cdyn, PEF and the ratio of the inner diameter to outer diameter of airway walls were decreased,
the thickness of the smooth muscle layer and that of the basal membrane layer were increased, and the protein
expressions of TGF-f3,, P-Smad3/Smad3 and collagen III in lung tissues were up-regulated in the model group and
the low-dose, medium-dose and high-dose omalizumab groups (P < 0.05). Compared with the model group, FVC,
Cdyn, PEF and the ratio of the inner diameter to outer diameter of airway walls were higher, the thickness of the
smooth muscle layer and that of the basal membrane layer were thinner, and the protein expressions of TGF-f,, P-
Smad3/Smad3 and collagen III in lung tissues were down-regulated in the low-dose, medium-dose and high-dose
omalizumab groups (P < 0.05). Compared with the low-dose omalizumab group, FVC, Cdyn, PEF and the ratio of
the inner diameter to outer diameter of airway walls were increased, the thickness of the smooth muscle layer and
that of the basal membrane layer were decreased, and the protein expressions of TGF-f,, P-Smad3/Smad3 and
collagen III in lung tissues were reduced in the medium-dose and high-dose omalizumab groups (P < 0.05).
Compared with the medium-dose omalizumab group, FVC, Cdyn, PEF and the ratio of the inner diameter to outer
diameter of airway walls were increased, the thickness of the smooth muscle layer and that of the basal membrane
layer were decreased, and the protein expressions of TGF-f3,, P-Smad3/Smad3 and collagen III in lung tissues were
down-regulated in the high-dose omalizumab group (P < 0.05). Conclusions Omalizumab can inhibit airway
remodeling and improve lung function in asthmatic rats, possibly by suppressing the activation of the TGF-f,/Smad3
pathway that further leads to the inhibition of collagen deposition.
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