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Adiponectin alleviates genioglossal mitochondrial injury induced by chronic
intermittent hypoxia in rats
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[ Abstract] Objective To determine the effects of chronic intermittent hypoxia (CIH) on the injury in genioglossal mitochondria and
investigate the intervention role of adiponectin (Ad) in the process and associated mechanisms. Methods Forty-five adult Wistar rats
were randomly divided into 3 groups, that is, normal control (NC) group, CIH group, and CIH + Ad group, with 15 rats in each group.
The rats in the 2 latter groups were exposed to the same CIH environment (8h/d for 5 weeks), while the rats in the NC group were
exposed to normal air only. In addition, the rats in CIH + Ad group were injected with Ad (10ug, twice a week). Results Compared
with the NC group, reduced amount, damaged structure and decreased type 1 fibers in the genioglossal mitochondria were observed in
the rats of CIH group (P < 0.05). However, the conditions in the rats of CIH + Ad group were much better (P < 0.05). Compared with the
NC group, the protein expression of LKB1-AMPK-PGC1-a pathway was significantly lower in the genioglossum of CIH group, but such
a reduction was less significant in CIH + Ad group (P < 0.05). Conclusion CIH induces impairment in genioglossal mitochondria,
while supplement of Ad will improve such genioglossal injuries possibly via modulation of AMPK pathway.
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Table1 Primer sequences
Gene(Rat) Forward Reverse
Hmox1 GTCAAGCACAGGGTGACAGA CTGCAGCTCCTCAAACAGC
Cycs GATGCCAACAAGAACAAAGGT TGGGATTTTCCAAATACTCCAT
NQO1 AGCGCTTGACACTACGATCC CAATCAGGGCTCTTCTCACC
Cox4il CACTGCGCTTGTGCTGAT CGATCAAAGGTATGAGGGATG
0GG1 ATGGCTTCCCAAACCTTCAT CAACTTCCTGAGGTGGGTCT
Antl GTAGGATGATGATGCAGTCTGG CGTCCTTCATCTTTTGCAATC
Cs GCACGCCAGTGCTTCTTC CATGCTGCTGTCTGAAGGTC
Esrra CTTCCCTGCTGGTCCTCTG CACCAGGGCGTTAACTGG
Nrfl CCAAACCCACAGAGAACAGAA TCCATGCATGAACTCCATCT
PGC1-a GATGCCAACAAGAACAAAGGT TCTGGGGTCAGAGGAAGAGA
MHC1 CACCAACAACCCCTACGATT AGCACATCAAAGGCGCTATC
MHC2a TCAAATCATCAGTGCCAACC TGCCAAAGTGAATCCTGATG
MHC2x AGAGGCCAAAAGGAAAGAGC TCAGCATCAGCCAAGCTGT
MHC2b CCAGTTGAACCATGCCAAC TCTGAGAGCATCGTCCAGGT
GAPDH GCAAGTTCAATGGCACAG CATTTGATGTTAGCGGGAT

Hmox1: heme oxygenase; Cycs: cytochrome C; NQO1: NAD(P)H dehydro-genase-quinone-1; Cox4il: cytochrome oxidase subunit IV

isoform 1; OGGL1: 8-oxoguanine DNA glycosylase; Antl: adenine nucleotide translocator 1; Cs: citrate synthase; Esrr: estrogen-related
receptor; Nrfl: nuclear respiratory factor 1; PGC1-a: peroxisome proliferative activated receptor gamma coactivator 1-a; MHC: myosin

heavy chain; GAPDH: glyceraldehyde-3-phosphate dehydrogenase
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Figure 1 Changes of mitochondrial biogenesis in the three groups
Compared with NC group, P < 0.05; compared with CIH group, *P < 0.05
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Figure 2 Alteration of mitochondrial ultrastructure in the
genioglossus of the three groups
A, C: genioglossal mitochondrial ultrastructure observed under transmission

electron microscope (A, x 25000; C, x 100 000); B: quantification of
subsarcolemmal and intermyofibrillar mitochondria observed under
transmission electron microscope. Compared with NC group, “P < 0.05;

compared with CIH group, “P < 0.05
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Figure 3 Changes of mitochondrial function related markers in the three groups
Compared with NC group, "P < 0.05; compared with CIH group, “P < 0.05
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Figure 4 Genioglossal fiber-type changes in three groups
A: gene expression levels of genioglossal MHCL1, 2a, 2x and 2b; B: protein expression level of myosin chain 1 and troponin I; C, D: statistical

analysis of protein expression. Compared with NC group, P < 0.05; compared with CIH group, “P < 0.05
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Figure 5 Expression of related factors in adiponectin-mediated signal pathway
A: protein expression levels of P-LKB1, P-AMPK, PGC1-a and GAPDH; B, C, D: statistical analysis of protein expression among three groups.
Compared with NC group, "P < 0.05; compared with CIH group, “P < 0.05
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