
Heme O xygenase Isoform 1 Regresses 
Cardiomyocyte  Hyper trophy Through 
Regress ing Sodium Proton Exchanger  Isoform 1 
Activ i t y

Background: Pathologica l  cardiac  hyper trophy is  a  wor ldwide problem and an independent  r i sk  factor 
that  predisposes  the hear t  to  fa i lure. Enhanced act iv i t y  or  express ion of  the sodium proton exchanger 
i soform 1 (NHE1) has  been impl icated in condit ions  of  cardiac  hyper trophy. Induct ion of  cGMP has 
previous ly  been demonstrated to reduce NHE1 act iv i t y  and express ion, which could be through the 
express ion of  heme oxygenase i soform 1 (HO-1), a  s t ress- induced enzyme that  shows 
cardioprotect ive  proper t ies . In our  s tudy, we a imed to invest igate  the role  of  inducing HO-1 in a  cardiac 
hyper trophy model  that  expresses  act ive  NHE1 to determine whether  HO-1 could protect  against  NHE1 
induced cardiomyocyte  hyper trophy. 
 
Methods: H9c2 cardiomyocytes  were infected with the act ive  form of  the NHE1 adenovirus  in the 
presence and absence of  protoporphyr in (CoPP). W hich was used to induce HO-1. Protein and mRNA 
express ion of  HO-1 were invested in H9c2 cardiomyocytes  in  the presence and absence of  the express ion 
of  the act ive  form of  the NHE1 adenovirus . The ef fects  of  HO-1 induct ion on NHE1 protein express ion 
and cardiomyocyte  hyper trophic  markers  were measured respect ive ly  by western blott ing and analyzing 
the ce l l  sur face  area  of  H9c2. 
 
Results : O ur resul ts  showed a  s ignificant  decrease  in HO-1 mRNA express ion in cardiomyocytes 
express ing act ive  NHE1 (74.84 ± 9.19 % vs . 100 % normal  NHE1 express ion, p<0.05) . However, we did 
not  see  any changes  in NHE1 protein express ion fol lowing HO-1 induct ion. A trend towards  decrease 
in cardiomyocyte  hyper trophy was obser ved in H9c2 cardiomyoblasts  infected with the act ive  form of 
NHE1 fol lowing st imulat ion with HO-1 (NHE1, 154.93 ± 14.87 % vs . NHE1 + CoPP, 109 ± 16.44 %). 
 
Conc lus ion: In our  model , HO-1 maybe a  useful  means to reduce NHE1 induced cardiomyocyte 
hyper trophy, a l though the mechanism by which i t  does  that  requires  fur ther  invest igat ion.
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