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Abstract 

S heep liver mitochondr i a  oxidised palmitate , oleate and 

l inoleate at s lower rates than did rat l iver mi tochondr i a . 

Rat l iver mitochondria  oxidised l inoleate at 1 . 2  to 

1 . 7  t imes the rate observed with palmitate as the substrate . 

However , sheep liver mitochondria  oxidised l inoleate at 0 . 7 4 

to 0 . 8 4 the rate observed when palmitate was the substrate . 

The biochemical bas i s  of thi s  differ ence i s  not unders tood . 

The reaction catalysed by the enz yme carni tine 

acyltransferase I is  bel i eved to be an important regulatory 

step in the oxidation of long-chain fatty acids and is known 

to be competit ively inhib ited by malonyl-CoA . Both rat and 

sheep liver mitochondr i a  were  able to form acyl carnit in e  

when palmitoyl-CoA and li noleate , coupled with a n  acyl-CoA 

generating system ,  were  the acyl substrates . 

Malonyl-CoA was very effective in inhibiting the CAT I 

reaction in sheep l iver mitochondr ia . When linoleate , 

coupled with an acyl-CoA generating system , was the 

substrate for CAT I ,  1 �M malonyl-CoA was found to inhibit  

the  reaction by  9 0 % .  However , when the same substrate was 

assayed in rat liver mitochondria  the inhibition was much  

less , 2 2  � M malonyl-CoA leading to  only 5 0 %  inhibit ion of 

the CAT I en zyme . When palmitoyl-CoA was used as 

a substrate for the en z yme CAT I ,  l ittle di f ference was seen 

between rat and sheep l iver mitochondr i a  in the extent of 

inhibit ion obs erved over the concentration range of 1 to 

5 � M malonyl-CoA . 

These exper iments ind icate that sheep liver 

mi tochondr i a  could oxidise  palmitate rather than l inoleate 

at low levels of malonyl-CoA , as one might expect in vivo . 

In  contrast , in rat liver mitochondr ia , linoleate would be 

oxid i s ed faster than palmitate at all  concentrations of 

malonyl-CoA investigated . 

It  is suggested that thi s system may be an important 

means whereby sheep are able to conserve linoleate by 

prevent ing its  oxidation . 
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In addit ion the mi tochondr ial glycerol 3-phosphate 

acyltransferase reacti on was investigated with both sheep 

and rat l iver mitochondr i a . With linoleate and an acyl-CoA 

generating system , rat l iver preparations ester i f i ed 

1 . 5  nmoles min/mg protein  whereas sheep liver mi tochondr i a  

ester i f i ed less than one tenth o f  thi s . It was concluded 

ester i f i cation of linoleate to glycerol 3-phosphate is  not 

an important mechani sm of conserving linoleate in sheep 

l iver mitochondr ia . 

Ester i f i cation of palmitate to glycerol 3-phosphate was 

stud i ed us ing palmitoyl-CoA as the acyl donor . At max imal 

rates of ester i f ication it  was observed that rat liver 

mitochondr i a  es ter i f ied palmitoyl-CoA at 2 nmoles/min/mg 

whereas sheep mitochondr i a  ester i f i ed 0 . 8 nmoles/min/mg . 

i i i  
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Abbrev iations 

CAT 

CPT 

GPAT 

FFA 

DTT 

PPO 

PO POP 

NbS2 

EGTA 

.9: 

g 

1 

1 6 : 0  

1 8 : I 

1 8 : 2  

carn i t ine acyltransferase 

carn i tine palmitoyltransferase 

g lycerol 3 -phosphate acyltransferase 

free fatty acid 

dithiothreitol 

2 , 5 -diphenyloxa zole 

1 , 4 -bis [ 2 - ( 5 -phenyloxa zolyl } ] ben z ene 

5 , 5 ' -dithi obis- ( 2-ni troben z o ic ac id } 

ethyleneg lycol-b i s - < S-amino-ethyl ether } 

N , N ' -tetra-acet i c  ac id 

gravitational force 

grams 

l i tre 

palmit i c  acid 

oleic acid 

l i noleic  acid 
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