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SumtnaFy 

32 w e a n l i n g  m a l e  a l b i n o  ra t s  w e r e  d i v i d e d  in to  4 g r o u p s  to s t u d y  t h e  e f fec ts  of 
l y s ine -de f i c i en t  w h e a t  d i e t  (AW) a n d  AW s u p p l e m e n t e d  w i t h  e i t h e r  0.4 % lys ine  
(LW) or  0.2 % c a r n i t i n e  (CW) as  c o m p a r e d  to  ca se in  d ie t  o n  m e t a b o l i s m  of l ip ids  in 
v a r i o u s  t i ssues .  LW, CW a n d  case in  d ie t  g r o u p s  w e r e  pa i r - f ed  w i t h  AW group .  
C h a n g e s  in  t o t a l  l ip ids ,  l ip id  c o m p o n e n t s ,  i n d i v i d u a l  fa t ty  ac ids ,  m i t o c h o n d r i a l  
c o n t e n t  in  l iver,  hea r t ,  ske l e t a l  m u s c l e s ,  l u n g s  a n d  a d i p o s e  t i s sue  w e r e  d e t e r m i n e d  
a f te r  8 w e e k s  of feed ing .  A W  d ie t  r e s u l t e d  in  a c c u m u l a t i o n  of l ip ids  (ma in ly  acylgly- 
cerols)  in  hea r t ,  l iver ,  ske l e t a l  m u s c l e s  a n d  d e p l e t i o n  in  a d i p o s e  t i ssue.  T h e  LW a n d  
CW die t s  r e v e r s e d  t h e  e f fec ts  of AW diet ,  t h e  CW b e i n g  m o r e  e f fec t ive  t h a n  LW diet.  
T h e  L W  a n d  CW d ie t s  i n c r e a s e d  t h e  r e l a t ive  p r o p o r t i o n  of C 14:0, C 16:0, C 16:1 a n d  
d e c r e a s e d  t h a t  of C18:1, C18:2, Cle:3 f a t ty  ac ids  w h i c h  w e r e  d e c r e a s e d  a n d  inc reased ,  
r espec t ive ly ,  o n  t h e  AW a n d  c a s e i n  diets .  T h e  fa t ty  ac ids  c o m p o s i t i o n  of a d i p o s e  
t i s sue  was  t h e  s a m e  in  all  t h e  g roups .  T he  AW d ie t  i n c r e a s e d  t he  re la t ive  p ropo r -  
t i ons  of C 14:0, C 20:4 a n d  d e c r e a s e d  t h a t  of C 16:0, C 16:1, C 18:3 fa t ty  ac ids  in  t h e  
lungs .  S u p p l e m e n t e d  AW d ie t  d e c r e a s e d  t h e  re la t ive  p r o p o r t i o n s  of t h e  f o r m e r  
g r o u p  a n d  i n c r e a s e d  t h a t  of t h e  l a t e r  g r o u p  i n c l u d i n g  C 18:1 f a t ty  ac id  also. T h e  
m i t o c h o n d r i a l  c o n t e n t  of l iver,  hea r t ,  ske l e t a l  m u s c l e s  a n d  l u n g s  w a s  d e c r e a s e d  on  
A W  a n d  r e v e r s e d  o n  L W  a n d  CW diets .  

Z u s a m m e n f a s s u n g  

32 a b g e s e t z t e  m ~ n n l i c h e  A l b i n o r a t t e n  w u r d e n  in  4 G r u p p e n  e inge te i l t ,  u m  die  
W i r k u n g  e i n e r  l y s i n a r m e n  Weizendi~it  (AW), e i n e r  Weizend i~ t  m i t  0,4 % L y s i n  (LW) 
o d e r  0,2 % C a r n i t i n  (CW) sowie  e i n e r  Case ind i~ t  au f  d e n  S t o f f w e e h s e l  y o n  L i p i d e n  
in  v e r s c h i e d e n e n  G e w e b e n  zu  u n t e r s u e h e n .  N a e h  8 W o c h e n  F f i t t e r u n g  d e r  ver-  
s e h i e d e n e n  D i ~ t e n  u n t e r  A n w e n d u n g  d e r  , ,paired f eed ing  t e c h n i q u e "  w u r d e n  Ver-  
~ inderungen  in  d e n  G e s a m t l i p i d e n ,  d e n  L i p i d b e s t a n d t e f l e n ,  d e n  e i n z e l n e n  Fe t t s~u-  
r en  u n d  d e m  L i p i d g e h a l t  d e r  M i t o c h o n d r i e n  de s  Herzens ,  d e r  S k e l e t t m u s k e l n ,  d e r  
L u n g e n  u n d  de s  F e t t g e w e b e s  t ier  T ie re  b e s t i m m t .  Die  l y s i n a r m e  Weizend i~ t  (AW) 
b e w i r k t e  e ine  L i p i d a n r e i c h e r u n g  (vor  a l l e m  a n  Acy lg lyze r inen)  i m  Herzen ,  in  d e r  
Lebe r ,  d e n  S k e l e t t r n u s k e l n  sowie  e ine  L i p i d a b n a h m e  i m  F e t t g e w e b e .  Die  D i ~ t e n  
m i t  0,4 % L y s i n  (LW) o d e r  0,2 % C a r n i t i n  (CW) ze i t ig ten  die  e n t g e g e n g e s e t z t e  
Wi rkung ,  w o b e i  CW w i r k u n g s v o l l e r  e r s c h i e n  als LW. LW u n d  CW e r h S h t e n  d ie  
r e l a t i v e n  A n t e i l e  v o n  C14:0-, Cm0- u n d  C16:l-Fetts~uren u n d  v e r k l e i n e r t e n  d i e j e n i g e n  
von C18:1-, C18:2- und  C18:~-Fetts~uren, w ~ h r e n d  d ie  A n t e i l e  u n t e r  d e r  AW- u n d  
Case ind i~ t  ab-  bzw.  z u n a h m e n .  Die  Fet t saurezusammense t zung  des  F e t t g e w e b e s  
w a r  be i  a l l en  G r u p p e n  gle ieh.  D i e  AW-Di~t  ve rg r6Ber t e  die relativen Ante i l e  y o n  

*) T h i s  w o r k  f o r m s  a p a r t  of t h e s i s  s u b m i t t e d  b y  Miss  M a n j u  T h a p a r  in  1982 to  
P u n j a b  A g r i c u l t u r a l  U n i v e r s i t y ,  L u d h i a n a ,  for  M.Se.  (Biochemis t ry ) .  
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C14:0- u n d  C20:4- u n d  v e r r i n g e r t e  die  y o n  C,6:0-, C16:1- u n d  Cis:3-Fet ts~uren i n  d e n  
L u n g e n .  Die  AW-Erg~- l zungsd i~ t en  v e r r i n g e r t e n  die  r e l a t i v e n  An te f l e  y o n  C16:0-, 
C16:1-, C18:3- sowie  a u c h  d e r  C16:1-Fettsauren. D e r  L i p i d g e h a l t  d e r  M i t o c h o n d r i e n  y o n  
L e b e r ,  Herz,  S k e l e t t m u s k e l n  u n d  L u n g e  v e r r i n g e r t e  s i ch  u n t e r  d e r  AW-Di~it u n d  
e r h S h t e  s ich  u n t e r  d e n  LW- u n d  CW-Di~ten.  

K e y  words: w h e a t ,  lys ine ,  ca rn i t i ne ,  l ip ids ,  m i t o c h o n d r i a  

Introduct ion  
T h e  f e e d i n g  of  d i e t s  d e f i c i e n t  i n  l y s i n e ,  s u c h  a s  w h e a t  o r  r i c e  n o t  

s u p p l e m e n t e d  b y  e x t r a  p r o t e i n ,  r e s u l t s  i n  i m p a i r m e n t  o f  g r o w t h  a n d  
a c c u m u l a t i o n  o f  l i p i d s  i n  l i v e r  a n d  h e a r t  (15, 16, 21) o f  e x p e r i m e n t a l  
a n i m a l s .  T h e  f a t t y  l i v e r s  i n d u c e d  b y  l y s i n e - d e f i c i e n t  d i e t s  c a n  b e  p r e -  
v e n t e d  b y  s u p p l e m e n t i n g  s u c h  d i e t s  w i t h  l y s i n e  o r  c a r n i t i n e  (15, 16, 22). 
T h e  p r e s e n t  w o r k  w a s  c a r r i e d  o u t  t o  s t u d y  t h e  q u a n t i t a t i v e  c h a n g e s  i n  
l i p i d  c o m p o n e n t s  u n d e r  t h e s e  f e e d i n g  r e g i m e n s .  

Materials  and m e t h o d s  

32 fou r -week-o ld  m a l e  a lb ino  ra t s  of S p r a g u e - D a w l e y  s t r a i n  we re  d i v i d e d  in to  
4 g r o u p s  of 8 a n i m a l s  e a c h  a n d  m a i n t a i n e d  o n  e x p e r i m e n t a l  d i e t s  ( t ab le  1). 0.4 % 
lys ine  (LW) a n d  0.2 % c a r n i t i n e  (CW) s u p p l e m e n t e d  w h e a t  a n d  case in  d ie t  g r o u p s  
w e r e  pa i r - fed  w i t h  w h e a t  d ie t  a l o n e  (AW) g roup .  T h e  ra t s  w e r e  caged  separa te ly .  
Af t e r  8 weeks ,  t h e  r a t s  of all  t h e  g r o u p s  w e r e  k i l l ed  a n d  t h e i r  l iver,  hea r t ,  ske l e t a l  
m u s c l e s  ( t h igh  region) ,  l u n g s  a n d  a d i p o s e  t i s s u e  w e r e  r e m o v e d  a n d  a n a l y s e d  for  
m i t o c h o n d r i a l  c o n t e n t  (13), t o t a l  l ip ids  (8), t o t a l  acy lg lyce ro l s  (23), p h o s p h o l i p i d s  (1), 
cho l e s t e ro l  (25), t o t a l  f ree  fa t ty  ac ids  (19) a n d  i n d i v i d u a l  fa t ty  ac id s  o n  GLC.  T h e  
p r o t e i n  c o n t e n t  was  d e t e r m i n e d  (18) a n d  t h e  s ta t i s t i ca l  ana lys i s  was  a lso  ca r r i ed  (20). 
D u e  to  p a u c i t y  of t i ssues ,  s a m p l e s  of hea r t ,  l u n g s  a n d  a d i p o s e  t i s s u e  f r o m  t w o  r a t s  
w e r e  p o o l e d  for  ana lys is .  M u s c l e  a n d  l iver  s a m p l e s  w e r e  a n a l y s e d  ind iv idua l ly .  

Resul t s  

T h e  t o t a l  l i p i d s  c o n t e n t  o f  h e a r t  (p  < 0.01), l i v e r  (p  < 0.01) a n d  s k e l e t a l  
m u s c l e s  w a s  e l e v a t e d  i n  r a t s  f e d  w h e a t  d i e t  (AW)  w h e n  c o m p a r e d  t o  c a s e i n  

T a b l e  1. C o m p o n e n t s  of w h e a t  (AW), lys ine  (LW) a n d  c a r n i t i n e  (CW) s u p p l e m e n t e d  
w h e a t  a n d  c a s e i n  d ie ts .  

I n g r e d i e n t s  AW L W  CW C a s e i n  

Whole  w h e a t  f lour  56.0 55.6 55.8 - 
C a s e i n  - - - 2 0 . 0  
C o r n  s t a r c h  34.0 34.0 34.0 70.0 
L- lys ine  - 0.40 - - 
D L - C a r n i t i n e - H y d r o c h l o r i d e  - - 0.20 - 
* V i t a m i n  B - C o m p l e x  1.0 1.0 1.0 1.0 
M i n e r a l  m i x t u r e  4.0 4.0 4.0 4.0 
G r o u n d n u t  oil  5.0 5.0 5.0 5.0 

* e a c h  5 rnl  c o n t a i n e d  Vit.  B12, 6.25 ~g; Vit .  B 1, 3.75 mg ;  R ibof l av ine ,  1.25 mg;  
N i c o t i n a m i d e ,  37.5 rag;  P a n t h e n o l ,  1.25 m g ;  Vit.  B 6, 0.62 rag. 
Vit.  A, 3000 I U  a n d  Vi t  D2, 300 I V  w e r e  also a d d e d  to e a c h  100 g of diet .  
T h e  e n d o g e n o u s  level  of l y s ine  in  w h e a t  a n d  c a s e i n  d ie t s  was  136 m g  a n d  1.4 g a n d  
of c a r n i t i n e  133.dt a n d  356.dt  ~g/100 g of d ie t ,  r e spec t ive ly .  
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d i e t  ( t a b l e  2). I n  t h e s e  t i s s u e s  t h e  A W - d i e t - i n d u c e d  l i p i d o s i s  w a s  m a i n l y  i n  
a c y l g l y c e r o l s  (p  < 0.01). T h e  c o n t e n t s  o f  c h o l e s t e r o l  a n d  f r e e  f a t t y  a c i d s  
( F F A )  i n  l i v e r  a n d  c h o l e s t e r o l ,  p h o s p h o l i p i d s  a n d  F F A  i n  h e a r t  a n d  
s k e l e t a l  m u s c l e s  w e r e  a l s o  i n c r e a s e d .  T h e  p h o s p h o l i p i d  c o n t e n t  o f  l i v e r  
w a s ,  h o w e v e r ,  d e c r e a s e d  o n  A W  d i e t .  T h e  t o t a l  l i p i d  c o n t e n t  i n  t h e  a d i p o s e  
t i s s u e  w a s  l e s s  o n  A W  t h a n  o n  c a s e i n  d i e t  a n d  t h e  d e c r e a s e  w a s  d u e  to  
l e s s e r  a c c u m u l a t i o n  o f  a c y l g l y c e r o l s  a n d  F F A .  T h e  c h o l e s t e r o l  l e v e l  w a s ,  
h o w e v e r ,  s i g n i f i c a n t l y  i n c r e a s e d  (p  < 0.01) i n  t h i s  t i s s u e  o n  A W  d i e t .  T h e  
l e v e l s  o f  a c y l g l y c e r o l s ,  c h o l e s t e r o l ,  p h o s p h o l i p i d s  a n d  F F A  w e r e  i n c r e a s e d  
i n  t h e  l u n g s  o n  A W  w h e n  c o m p a r e d  o n  c a s e i n  d i e t .  

S u p p l e m e n t a t i o n  o f  w h e a t  d i e t  w i t h  e i t h e r  0.4 % i y s i n e  (LW)  o r  0.2 % 
c a r n i t i n e  (CW) l o w e r e d  t o t a l  l i p i d s  i n  l i v e r  (LW, p < 0.10; CW,  p <0 .0 1 ) ,  
h e a r t  (LW,  p < 0 . 1 0 ;  CW,  p < 0 . 0 5 )  a n d  s k e l e t a l  m u s c l e s ,  c a r n i t i n e  b e i n g  
m o r e  e f f e c t i v e  t h a n  l y s i n e  ( t a b l e  2). C a r n i t i n e  o r  l y s i n e  s u p p l e m e n t a t i o n ,  
a m o n g s t  t h e  t o t a l  l i p i d s ,  d e c r e a s e d  t h e  l e v e l s  o f  a c y l g l y c e r o l s ,  c h o l e s t e r o l ,  
F F A  i n  l i ve r ,  a c y l g l y c e r o l s  i n  h e a r t ,  a c y l g l y c e r o l s  a n d  F F A  i n  s k e l e t a l  
m u s c l e s .  P h o s p h o l i p i d s  w e r e  i n c r e a s e d  i n  t h e  l i v e r  o f  r a t s  f e d  s u p -  

Table  3. Ef fec t s  of f eed ing  AW, LW, CW a n d  case in  d ie t s  on  t h e  fa t ty  ac ids  
c o m p o s i t i o n  (% of total  fa t ty  acids)  of va r ious  t i ssues .  

Tissue 
12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:4 Die t  

Liver  
AW 7.99 15.54 22.48 21.21 - 15.83 15.97 9.98 - 
LW 9.80 20.34 34.31 19.61 - 9.80 6.13 t - 
CW 5.63 25.37 30.51 24.21 - 8.51 5.75 t - 
Case in  4.70 24.08 31.74 26.76 - 8.03 2.25 2.44 - 

H e a r t  

AW 4.36 15.34 28.40 15.45 - 17.68 6.80 7.47 4.30 
LW 7.98 18.47 32.91 20.49 - 12.51 4.64 3.00 - 
CW 5.24 19.60 32.77 22.49 - 7.36 5.15 3.86 3.53 
Case in  4.29 26.60 32.69 21.16 - 9.08 3.09 3.09 - 

Skeletal muscles  

AW 2.46 1.42 20.66 7.90 6.73 35.38 19.57 5.88 - 
LW 0.40 2.96 26.64 9.01 5.59 31.06 16.14 7.63 - 
CW 1.49 2.81 27.57 11.70 4.06 30.59 15.81 5.97 - 
Case in  2.66 1.87 26.67 9.00 5.56 30.24 16.80 7.19 - 

Lungs 

AW 2.16 12.53 34.45 6.78 - 20.65 8.70 2.28 12.51 
LW t 3.38 45.29 9.93 - 26.30 9.90 2.76 2.44 
CW 1.67 2.84 40.33 10.53 - 27.65 9.88 4.54 2.55 
Case in  3.69 2.84 39.57 10.62 4.20 21.55 7.63 6.81 3.09 

Adipose tissue 
AW 2.70 2.43 30,16 10.00 - 37.80 10.97 5,94 - 
LW 2.22 2.47 32.98 6.62 - 38.68 12.74 4.29 - 
CW 1.79 2.01 30.43 8.49 - 40.68 12.13 4.47 - 
Case in  2.22 2.37 30.68 8.81 - 39.02 11.66 5.24 - 

(t) t races ,  (-) a b s e n t  
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Table 4. Effects of feeding AW, LW, CW and casein diets on the mitochondrial 
content  (mean • S.D. ~g mitochondrial  protein/rag tissue homogenate protein) of 
various tissues. 

Diet Liver Heart Skeletal Lung 
muscles 

AW 178.00 +_ 11.25 394.29 _ 21.18 24.74 • 2.22 53.20 • 5.09 
LW 223.43 _ 22.11" 401.67 • 31.84 27.91 _ 2.75 62.22 • 2.08** 
CW 261.15 • 21.66" 412.98 _ 16.88 27.73 _ 2.30 73.71 4- 9.09*** 
Casein 238.89 - 16.34" 535.48 _ 28.73** 31.24 • 1.42'* 89.63 • 5.89* 

Comparisons were made between group AW and other groups using student 's  "t" 
test and the level significance designated * P < 0.01, ** P < 0.05, *** P < 0.10. 

p l e m e n t e d  diet .  T h e  LW or  CW diet ,  h o w e v e r ,  i n c r e a s e d  to ta l  l i p ids  i n  the  
a d i p o s e  t i s s u e  a n d  l u n g s .  T h e  L W  die t  i n c r e a s e d  the  leve ls  of acy lg lyce ro l s  
a n d  cho le s t e ro l  w h i l e  CW d ie t  d e c r e a s e d  acy lg lyce ro l s  c o n t e n t  i n  t he  
l ungs .  

T h e  LW a n d  CW die t s  i n c r e a s e d  t he  re la t ive  p r o p o r t i o n s  of C 14:0, C 16:0, 
C 16:1 a n d  d e c r e a s e d  t h a t  of C 18:1, C 18:2, C 18:3 fa t ty  ac ids  in  l iver ,  he a r t  
a n d  ske le ta l  m u s c l e s ,  w h i c h  w e r e  d e c r e a s e d  a n d  i n c r e a s e d  r e s p e c t i v e l y  o n  
AW a n d  c a s e i n  diet .  T h e  CW was  m o r e  e f fec t ive  t h a n  LW d ie t  ( table  3). T h e  
fa t ty  ac ids  c o m p o s i t i o n  of a d i p o s e  t i s s u e  was  a l m o s t  t he  s a m e  i n  t he  
4 g roups .  T h e  A W  d ie t  i n c r e a s e d  re la t ive  p r o p o r t i o n s  of C 14:0, C 20:4 a n d  
de 'c reased  t h a t  of C 16:0, C 16:1, C 18:3 fa t ty  ac ids  in  t he  l u n g s  w h e n  
c o m p a r e d  w i t h  c a s e i n  diet .  T h e  s u p p l e m e n t a t i o n  of w h e a t  d ie t  d e c r e a s e d  
the  re l a t ive  p r o p o r t i o n s  of C 14:0, C 20:4 a n d  i n c r e a s e d  t h a t  of C 16:0, C 
16:1, C 18:1, C 18:3 fa t ty  acids ,  t he  c a r n i t i n e  b e i n g  m o r e  ef fec t ive  t h a n  
lys ine .  

T h e  A W  d ie t  d e c r e a s e d  the  m i t o c h o n d r i a l  c o n t e n t  (MC) of l iver ,  hear t ,  
ske le ta l  m u s c l e s  a n d  l u n g s  ( tab le  4). S u p p l e m e n t a t i o n  of w h e a t  d ie t  w i t h  
l y s i n e  or c a r n i t i n e  i n c r e a s e d  MC in  l ive r  (p < 0.01), l u n g s  (LW, p < 0.05; CW, 
p < 0.10), h e a r t  a n d  ske le t a l  m u s c l e s .  A p p a r e n t l y ,  CW i n f l u e n c e d  MC m o r e  
t h a n  L W  diet .  

D i s c u s s i o n  

T h e  w h e a t  d ie t  w h i c h  is de f i c i en t  i n  l y s i n e  p r o v i d e d  a p p r o x i m a t e l y  5 % 
p r o t e i n  a n d  t he  l y s i n e  a n d  c a r n i t i n e  c o n t e n t  w e r e  10 a n d  37 %, respec-  
t ively,  of t h o s e  i n  t he  c a s e i n  diet .  T h e  f e e d i n g  of w h e a t  d ie t  c a u s e d  
a c c u m u l a t i o n  of l i p ids  i n  hear t ,  l i ve r  a n d  ske le ta l  m u s c l e s  a n d  d e p l e t i o n  
(acy lg lycero l s  a n d  to s o m e  e x t e n t  F F A )  i n  t he  a d i p o s e  t i s sue  a n d  th i s  effect  
was  r e v e r s e d  b y  s u p p l e m e n t i n g  th i s  d ie t  w i t h  e i t he r  l y s i n e  or  c a r n i t i n e  
( table  2). I t  s h o w e d  t h a t  t he  d i s t u r b e d  m e t a b o l i s m  of l i p ids  o n  w h e a t  d ie t  
c an  b e  c o r r e c t e d  b y  s u p p l e m e n t i n g  the  d i e t  w i t h  l y s i n e  or c a rn i t i ne .  
L y s i n e  is t he  p r e c u r s o r  of c a r n i t i n e  (2, 3, 6, 7, 11, 12, 14, 21) a n d  t he  
ca rn i t i ne ,  so b i o s y n t h e s i z e d  in  t he  l iver ,  is t r a n s p o r t e d  m a i n l y  to t he  
t i s sues  w h i c h  d e p e n d  u p o n  fa t ty  ac id  o x i d a t i o n  as a n  e n e r g y  s o u r c e  s u c h  
as hear t ,  ske l e t a l  m u s c l e s  a n d  l ive r  (5). C a r n i t i n e  e n h a n c e s  t he  o x i d a t i o n  of 



32 Zeitsehrift f~r Erniihrungswissenschaft, Band 22, Heft  I (1983) 

l o n g - c h a i n  fa t ty  ac ids  (9) b y  t r a n s p o r t i n g  t h e m  to  t he  s i te  of o x i d a t i v e  
e n z y m e s  i n  t h e  m i t o c h o n d r i a  (4, 10, 17). T h e  c a r n i t i n e  d e f i c i e n c y  d u e  to  
d i e t a ry  l y s i n e  de f i c i ency ,  the re fo re ,  c a n  i m p a i r  fa t ty  ac id  o x i d a t i o n  a n d  
c a u s e  l ip id  a c c u m u l a t i o n  i n  t he se  t i s sues .  T h e  a c c u m u l a t i o n  of l i p id s  a n d  
e spec i a l l y  of acy lg lyce ro l s  i n  l iver ,  h e a r t  a n d  ske le t a l  m u s c l e s  o n  A W  die t  
i n  t h e  p r e s e n t  s t u d y  s e e m s  to  b e  d u e  to i m p a i r e d  fa t ty  ac ids  o x i d a t i o n  a n d  
m o b i l i z a t i o n  of fat f r o m  the  a d i p o s e  t i ssue .  

A c e t y l  CoA is g e n e r a t e d  w i t h i n  t he  m i t o c h o n d r i a  (24) a n d  t r a n s p o r t e d  
ou t  of it  w i t h  t he  h e l p  of c a r n i t i n e  (4). S i n c e  l o n g - c h a i n  fa t ty  ac ids  are  
s y n t h e s i z e d  e x t r a m i t o c h o n d r i a l l y  f r o m  ace ty l  CoA a n d  m a l o n y l  CoA (24), 
t he  c a r n i t i n e  m a y  e n h a n c e  t he  s y n t h e s i s  of l o n g - c h a i n  fa t ty  acids .  T h e  
i n c r e a s e d  p r o p o r t i o n s  of C 14:0, C 16:0, C 16:1 a n d  d e c r e a s e d  p r o p o r t i o n s  
of C 18:1, C 18:2, C 18:3 fa t ty  ac ids  i n  l iver ,  h e a r t  a n d  ske l e t a l  m u s c l e s  of 
ra ts  fed  L W  or  CW d ie t  ( tab le  3) m a y  b e  d u e  to i n c r e a s e d  s y n t h e s i s  of 
C 14:0, C 16:0 a n d  C 16:1 fa t ty  ac ids  in  t h e s e  t i s sues .  T h e  l i p id  c o m p o s i t i o n  
c h a n g e s  i n  l u n g s  in  t he  4 g r o u p s  w e r e  p e c u l i a r  a n d  n e e d s  f u r t h e r  inves t i -  
ga t ion .  

T h e  da ta  r e g a r d i n g  c h a n g e s  in  MC ( table  4) s h o w e d  e i t h e r  d e g e n e r a t i o n  
of m i t o c h o n d r i a  or less  m i t o c h o n d r i a  b i o g e n e s i s  i n  l iver ,  hear t ,  ske le ta l  
m u s c l e s  a n d  l u n g s  i n  ra ts  fed  AW diet .  I t  s e e m s  t h a t  c a r n i t i n e  a n d  its 
p r e c u r s o r  l y s i n e  b e s i d e s  i n v o l v e d  in  t he  t r a n s p o r t  of fa t ty  ac ids  ac ross  
t he  m i t o c h o n d r i a l  m e m b r a n e  a lso  p r o v i d e  f a v o u r a b l e  c o n d i t i o n s  for  
m i t o c h o n d r i a  b iogenes i s .  
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