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Pulmonary lymphangioleiomyomatosis (LAM), a rare lung disease aff ecting predominantly women of childbearing age, 
manifests by neoplastic growth of atypical smooth muscle-like cells, lung cyst formation, obstruction of lymphatics, and 

spontaneous pneumothoraces. LAM is associated with mutational inactivation of the tumor suppressor genes tuberous sclerosis 
complex 1 (TSC1) and TSC2. Th e mechanisms of cystic lung destruction, however, are not understood and potential treatment 
options to target destruction of lung parenchyma in LAM remain to be established. Here, we report that growth of TSC2-null 
lesions promotes destruction of alveoli. Lungs with TSC2-null lesions show elevated elastic fi ber degradation and increased levels 
of MMP-2, MMP-3 and MMP-9 in the bronchoalveolar lavage suggesting that alveolar destruction and airspace enlargement are 
due to MMP expression caused by TSC2 loss. Further, TSC2-null lesions expressing VEGF-D show increased lymphangiogenesis 
detected by LYVE-1 immunostaining. Importantly, the combination of rapamycin and simvastatin treatment prevented lung 
TSC2-null lesion growth, alveolar space enlargement, and attenuated MMP-2, MMP-3 and MMP-9 expression. Further, 
although both simvastatin and rapamycin inhibited tumor growth, only simvastatin attenuated alveolar space enlargement. 
Collectively, our data demonstrate that TSC2-null tumor growth in mouse lungs promote alveolar destruction and airspace 
enlargement associated with elevated MMP expression, VEGF-D protein levels, and increased lymphangiogenesis. We also show 
that simvastatin and rapamycin treatment prevented both tumor growth and airspace enlargement in TSC2-null murine model 
of LAM, thus demonstrating benefi cial eff ect of combined treatment and suggesting a potential promise for combinational 
therapeutic intervention in diseases with TSC2 dysfunction such as LAM.
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