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Introduction: Cantu syndrome (CS) is caused by mutations in the ABCC9or KCNJ8genes encoding Kir6.1and SUR2subunits 
of ATP-sensitive potassium (KATP) channels, respectively. CS is a rare multi-organ disease characterized by congenital 
hypertrichosis, characteristic face, persistent ductus arteriosus, cardiomegaly and skeletal abnormalities. Current information 
about the multiple vascular and cardiac abnormalities has already been reported. On the other hand, the effects of these 
mutations on diaphragm and skeletal muscle are not well known. To these aims, we performed an ultrasonography evaluation 
of the structure and function in the diaphragm muscle and skeletal muscle on novel transgenic heterozygous mice (Kir6.1wt/V65M) 
mirroring the human CS, in parallel with the assessment of behavioural in vivo parameters that are indices of mouse weakness 
and fatigability, as the forelimb strength. Ex vivo/ in vitro studies were performed to assess the impact of the mutation on the 
survival in Flexor Digitorum Brevis (FDB) skeletal fibers and on the organ weights.

Material and method: A total of 8male mice, 4wild type (WT) and 4Kir6.1wt/V65M mice of 33weeks of age were monitored for 
forelimb strength by a grip strength meter. At the same time of the in vivo force assessments, we carried out an ultrasonography 
evaluation of structural and functional parameters of diaphragm (largeness) and skeletal muscle (hind limb volume and 
percentage of vascularization, PV%) by using the ultra-high frequency ultrasound biomicroscopy system Vevo® 2100, which 
allows multiple images acquisition modes. At the end of the in vivo functional and ultrasound measurements, the ex vivo/
in vitro experimental phase started. No more than 1animal per day was sacrificed. Diaphragm, extensor digitorum longus, 
gastrocnemius, soleus muscles, heart, brain, thyroid, liver, aorta, spinal cord, kidneys and spleen were accurately removed. 
All organs and tissues were weighed and normalized to the body weight of each animal. Isolated fibers were obtained by 
enzymatic digestion from FDB muscle, then maintained in DMEM containing 10% FBS, 1% L-glutamine and 1% antibiotics and 
used for survival experiments in blind evaluation. Fibers morphology was evaluated by microscope. A dead cell was defined as a 
cell showing marked changes of >40% in morphology such as length, diameter and contractility response after 24h incubation 
time. The appearance of multiple sarcolemma blebs preceded cellular death. 

Results: A reduction of the forelimb forces was observed in Kir6.1wt/VM mice  vs WT mice. Normalized forelimb force was 
6.28for WT mice and 5.26for Kir6.1wt/VM mice and they appeared to be significantly different (p<0.05student t test). No 
significant differences were found among the two groups in terms of animal weight. Significant increase of the organ weights 
was observed in Kir6.1wt/VM mice vs  WT mice as regards heart, diaphragm, lung, spleen, liver and thyroid but not in other 
organs.  The ultrasonography evaluation revealed no significant differences in the hind limb volume as well as in largeness of 
the diaphragm among the experimental groups. However, a significantly increase of the PV% was observed in Kir6.1wt/VM mice 
respect to the WT mice (p<0.05student t test). The qualitative data analysis in the transgenic mice has shown an abnormally 
increase on echodensity. In ex vivo experiments, a significantly reduced rate of  fiber survival was observed in Kir6.1wt/VM mice vs 
WT mice within 24hours from the fibers isolation. In particular, the percent changes of mortality of FDB fibers was -19.6% vs 
-53.74% in WT mice and Kir6.1wt/VM mice, respectively (p<0.05student t test).

Discussion and conclusion: In summary, the mutation has influenced organ weights, FDB fiber survival, forelimb force and 
the quality of the muscle as shown by the abnormal increase of echodensity, possibly related with the presence of fat/fibrous 
tissue deposition.


