
Enzymes ,  involved in  the  metabol i sm of  glucose  and fa t ty ac ids  and in  

energy homeos tas i s ,  a re  c ruc ia l  in  mainta in ing l i fe ,  and  may be  var iable  among 

animal  spec ies ,  t i s sues ,  and  var ious  phys io logica l  and  nut r i t iona l  s ta tus  of  a  

given  animal .  In  par t icu lar,  e leva t ions  in MDH act ivi ty  and MDH/LDH (M/L)  

ra t io  l ike ly indica te  he ightened energy metabol i sm,  as  MDH of  the  

mala te -aspar ta te  shut t l e ,  cont r ibutes  to  the  coupl ing of  glycolys i s  wi th  ATP 

product ion  via  the  t ranspor t  of  cytosol ic  NADH in to  mi tochondr ia .  The 

mala te -aspar ta te  shut t l e ,  one  of  the  NADH shut t les ,  t ransport s  cytosol ic  NADH,  a  

key  molecule  for  oxida t ive  metabol i sm and ATP product ion ,  in to  mi tochondr ia ,  

and  p lays  an  impor tant  ro le  in  the  regulat ion  of  mi tochondr ial  metabol i sm in  

animal  ce l l s .   

Enzyme ac t ivi t i es  of  energy metabol i sm,  such  as  MDH,  M/L ra t io ,  

glu tamate  dehydrogenase  (GLDH),  and  f ruc tokinase  (FK)  of  the  fe l ine  leukocytes  

were  compared  aga ins t  those  of  the  canine leukocytes .  S igni f icant ly lower  MDH,  

M/L ra t io ,  GLDH,  and h igher  FK,  pyruvat e  kinase ,  and  G6PD may ref lec t  the 

unique  demands  and  usages  of  nut r ien ts  and  energy sources  in  ca t s  wi th  h igher  

inc idence  of  obes i ty,  insul in  resi s tance ,  and  d iabe tes  mel l i tus  compared  to  dogs .  

Eleva t ions  in  cytosol ic  and mi tochondr ia l  MD H and the  resul tan t  cytosol ic  M/L 

ra t io  a re  noted  in  cel l s  that  may be  expe r ienc ing increased  mi tochondr ial  ATP 

product ions .  Eleva ted  ATP product ions ,  in  turn ,  provide  for  increased  energy 

demands  ( in tense  exerc i se ,  neoplas t ic  ce l l  growth ,  acute  weight  ga i n) .  Type  1  

d iabe t ic  dogs  wi th  h igher  p lasma glucose  concent ra t ions ,  showed lower  leve ls  

MDH, M/L rat io ,  as  wel l  as  AST,  as  compared  to  the  heal thy cont ro l  dogs .  These  

re f lected  the defec t  in  glucose  usage  and uptake  as  energy source  in  the 

per iphera l  t i s sues ,  resu l t ing in  increased  c i rcula t ing p lasma  glucose  

concent ra t ions  seen  in  d iabe t ic  pa t ien ts .  Decreased  ac t ivi ty leve ls  of  MA shut t le  

enzymes  may be  one  of  the  charac ter i s t ics  of  energy metabol i sm in  d iabe t ic  dogs ,  

and  may be  usefu l  as  a  d iagnos t ic  indicator  to  moni tor  the  overa l l  metabol ic  

condi t ion  of  the  diabet ic  pa t ien ts ,  ident i fy those  a t  r i sk,  and  predic t  the  t rea tment  

outcome.  Racehorses  demonst ra ted  h igher  p lasma MDH and LDH ac t ivi t i es ,  and  



s igni f icant ly h igher  p lasma M/L ra t io  as  compared  to  those  of  the  r id ing horses .  

Moreover,  racehorses  demonst ra ted  s igni f icant ly h igher  l eve ls  of  l ip id 

metabol i tes  as  compared  to  those  seen  in  r id ing horses .  Racehorses ,  under  in tense 

t ra in ing,  may have  adapted  to  the  demands  of  h igher  ac t ivi ty leve ls  by inc reas ing  

muscle  mi tochondr ia l  resp i rat ion ,  oxida t ive  capac i ty,  and  fat  ut i l i za t ion  of  the 

ske le ta l  musc les  as  energy source  in  order  to  process  and consume  energy more  

eff ic ient ly.  In  exper imenta l ly  over fed  dogs  wi th  acute  weight  ga in ,  s i gni f icant  

e leva t ions  were  noted  in  l ip id  metabol i tes ,  glucose ,  l eukocyt ic  MDH and LDH.  

Al though not  s igni f icant ,  p lasma and leukocyt ic  M/L ra t ios  showed mi ld  increase  

in  the  over -fed  group  af te r  the  feeding t r i a l .  In  conclus ion ,  M/L ra t io  in  p lasma 

and leukocytes  re f lec ted  pos i t ive  energy ba lance  and increase  in energy 

metabol i sm assoc ia ted  wi th  over feeding.   

A be t te r  grasp  of  t rends  in  sh i f t s  of  the  energy metabol i sm enzymes  may 

he lp  unders tand the  spec ies -spec ies  d i ffe rences  in  energy produc t ion  and usage ,  

and  ear ly de tec t ion  and prevent ion  of  energy metabol i s m dysregula t ions  such  as  

d iabe tes ,  neoplasia ,  and  obes i ty.  Fur ther  s tudies  on  var ious  d i sease  models  and 

metabol ic  s ta tes  in  d iffe rent  species  may a ss i s t  in  a  bet te r  unders tanding of  the i r  

c l in ical  usage .  


