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S u m m a r y .  B o d y  c o m p o s i t i o n  w a s  s t u d i e d  in  t h r e e  l i n e s  of  m i c e ,  one  s e l e c t e d  f o r  h igh  (H)  a n d  one  f o r  low (L) 
8 week  w e i g h t ,  a n d  o n e  m a i n t a i n e d  a s  a n  u n s e l e c t e d  c o n t r o l  ( C ) .  A f t e r  25 g e n e r a t i o n s  8 week  w e i g h t s  w e r e  
4 1 . 2 g ,  3 0 . 6  g a n d  2 0 . 5 g  f o r  t h e  H, C a n d  L l i n e s .  M i c e  w e r e  s a m p l e d  f r o m  t h e  l i n e s  a n d  a n a l y s e d  fo r  f a t ,  
p r o t e i n ,  a s h  a n d  w a t e r  a t  g e n e r a t i o n s  14 and  25 .  A p a r t  f r o m  fa t  in  t h e  H l i n e ,  t h e r e  was  l i t t l e  a l t e r a t i o n  due  
to s e l e c t i o n  in  t he  r e l a t i o n s h i p s  b e t w e e n  i n d i v i d u a l  body  c o m p o n e n t s  a n d  t o t a l  body  w e i g h t .  In t he  H l i n e ,  t h e  
c o n t r i b u t i o n  of  fa t  to  body  w e i g h t  g a i n  w as  c o n s i d e r a b l y  i n c r e a s e d .  A l t h o u g h  l e a n e r  t h a n  t he  C a n d  L m i c e  a t  
low body w e i g h t s ,  H l i n e  m i c e  r a p i d l y  b e c a m e  f a t t e r  w i th  i n c r e a s i n g  body  w e i g h t .  S e l e c t i o n  a p p e a r e d  to r e d u c e  
t he  body  w e i g h t  a t  w h i c h  fa t  w as  d e p o s i t e d  a t  i t s  m a x i m u m  r a t e  in  t he  H l i n e .  The H and  C l i n e s  w e r e  e q u a l l y  
fa t  a t  body  w e i g h t s  of  2 9 . 0  g a n d  2 1 . 6  g a t  g e n e r a t i o n s  14 a n d  25 r e s p e c t i v e l y .  Body  w e i g h t s  a t  p o i n t s  of  i n -  
f l e c t i o n  of  t he  g r o w t h  c u r v e s  of  t he  H, C a n d  L l i n e s  a t  g e n e r a t i o n  25 w e r e  1 8 . 3 g ,  1 4 . 3 g  a n d  1 2 . 8 g .  The i m -  
p l i c a t i o n s  of  t h e s e  f i n d i n g s  f o r  m e a t  s p e c i e s  s l a u g h t e r e d  a t  s e t  w e i g h t s  a r e  d i s c u s s e d .  

I n t r o d u c t i o n  

G r o w t h  r a t e  i s  an  i m p o r t a n t  s e l e c t i o n  c r i t e r i o n  in  

m e a t  p r o d u c i n g  a n i m a l s .  M i c e  h a v e  b e e n  u s e d  e x t e n -  

s i v e l y  to e x p l o r e  t he  c o n s e q u e n c e s  of  s e l e c t i o n  f o r  

g r o w t h  r a t e  on  c h a n g e s  in  body  s i z e  a n d  c o m p o s i t i o n  

( F a l c o n e r  and  King ,  1953;  F o w l e r ,  1958;  B i o n d i n i ,  

S u t h e r l a n d  and  H a v e r l a n d ,  1968;  Lang and  L e g a t e s ,  

1969;  M e y e r  and  B r a d f o r d ,  1 9 7 4 ) .  M o s t  of  t h e s e  

s t u d i e s  h a v e  e x a m i n e d  body  c o m p o s i t i o n  by  b r o a d l y  

s a m p l i n g  s e l e c t i o n  l i n e s  b e t w e e n  w e a n i n g  a n d  m a t u -  

r i t y  and  do not  a l l o w  s e n s i t i v e  c o m p a r i s o n s  to b e  m a d e  

in  t he  e a r l y  s t a g e s  of  g r o w t h .  M e a t  a n i m a l s  s u c h  a s  

p i g s  a n d  s h e e p  a r e  o f t e n  s l a u g h t e r e d  a t  a n  i m m a t u r e  

s t a g e  of  d e v e l o p m e n t ,  u s u a l l y  a t  a s e t  w e i g h t  n e a r t h e  

o n s e t  of  s e x u a l  m a t u r i t y ,  w h i c h  t e n d s  to c o i n c i d e  wi th  

t he  po in t  of  i n f l e c t i o n  of  t h e  g r o w t h  c u r v e  ( B r o d y ,  

1 9 6 4 ) .  Th i s  s t u d y  u s e s  m i c e  to m a k e  a m o r e  d e t a i l e d  

e x a m i n a t i o n  of  t h e  e f f e c t  of  s e l e c t i o n  f o r  f a s t  and  s l o w  

g r o w t h  r a t e  on  body  c o m p o s i t i o n ,  p a r t i c u l a r l y  d u r i n g  

e a r l y  l i f e  when  c h a n g e s  in body  s i z e  a n d  d e v e l o p m e n t  

a r e  m o s t  r a p i d .  

M e t h o d s  

The m o u s e  l i n e s  

A b a s e  p o p u l a t i o n  w as  f o r m e d  by c r o s s i n g  two u n r e l a t -  
ed  l a b o r a t o r y  s t r a i n s ,  o n e  w h i t e  a n d  one  c o l o u r e d ,  a n d  
m a i n t a i n e d  wi thou t  s e l e c t i o n  f o r  a p p r o x i m a t e l y  5 
y e a r s .  T h r e e  l i n e s  (H ,  C and  L) w e r e  e s t a b l i s h e d  by  
s a m p l i n g  w i t h i n  f u l l - s i b  f a m i l i e s  of  t h i s  b a s e  p o p u l a -  
t i o n .  S e l e c t i o n  was  f o r  h i g h  8 week  w e i g h t  in  t he  H 
l i n e ,  l ow  8 week  w e i g h t  in  t he  L l i n e  a n d  a t  r a n d o m  
in  the  C l i n e .  M i c e  w e r e  s i n g l e  p a i r  m a t e d  in  i n d i v i d -  

ual  c a g e s ,  f ed  s t a n d a r d  m o u s e  c u b e s  and  k e p t  a t  c o n -  
s t a n t  2 1 ~  L i t t e r s  w e r e  w e a n e d  a t  4 to 5 w e e k s  of  
a g e ,  a t  w h i c h  t i m e  t h e y  w e r e  f a i r l y  i n d e p e n d e n t  of t h e i r  
m o t h e r s  and  s u f f e r e d  no m e a s u r a b l e  c h e c k  in  g r o w t h .  
The s e l e c t i o n  l i n e s  H and  L c o m p r i s e d  17 m a t e d p a i r s  
and  t he  C l i n e  30 p a i r s .  S e l e c t i o n  was  c a r r i e d  ou t  
w i t h i n  f a m i l i e s  ( F a l c o n e r ,  1 9 5 3 ) ,  e a c h  p r o v i d i n g  o n e  
m a l e  and  o n e  f e m a l e  to  r e p l a c e  i t s  p a r e n t s  w h i c h  w e r e  
d i s c a r d e d  a f t e r  l i t t e r i n g  o n c e .  The l i n e s  h a v e  b e e n r n a i n -  
t a i n e d  in  t h i s  m a n n e r  f o r  26 g e n e r a t i o n s .  

Body  c o m p o s i t i o n  

R e s u l t s  a r e  p r e s e n t e d  f r o m  two s a m p l i n g s  of  t h e  l i n e s ,  
one  a f t e r  14 a n d  the  o t h e r  a f t e r  25 g e n e r a t i o n s  of  s e -  
l e c t i o n .  At  g e n e r a t i o n  14, m i c e  w e r e  s a m p l e d  f r o m  
t h e  l i n e s  w e e k l y  o v e r  a p e r i o d  of  m a t u r i n g  g r o w t h  
f r o m  5 to i 2  w e e k s  of  a g e .  B y t a k i n g  3 m i c e  of  e a c h  
s e x  in a s a m p l e ,  the  t o t a l  n u m b e r  of  m i c e  a n a l y s e d  
f o r  e a c h  l i n e  was  48 of  e a c h  s e x .  At  g e n e r a t i o n  25,  
m i c e  w e r e  s a m p l e d  d u r i n g  a p h a s e  of  i m m a t u r e  g r o w t h  
by s e l e c t i n g  a t  r a n d o m  f r o m  the  f a m i l i e s  of  e a c h  l i n e  
a t  3 day  i n t e r v a l s  b e t w e e n  12 and  36 d a y s  of  a g e ,  a 
p r o c e d u r e  w h i c h  g a v e  a m u c h  m o r e  u n i f o r m  d i s t r i b u -  
t ion  of  body  w e i g h t s  t h a n  t he  w e e k l y  s a m p l i n g  of  g e n -  
e r a t i o n  14.  The t o t a l  n u m b e r  of  m i c e  s a m p l e d  f r o m  
e a c h  l i n e  v a r i e d  wi th  a v a i l a b i l i t y  but  a m o u n t e d  in a l l  
to 8 0 C ,  3 4 H  a n d  66L m i c e .  B o t h  s e x e s  w e r e  e q u a l -  
ly  r e p r e s e n t e d  in t h e  s a m p l e s .  

M i c e  c h o s e n  fo r  body  c o m p o s i t i o n  a n a l y s i s  w e r e  
k i l l e d  by o v e r e x p o s u r e  to e t h e r  a n d  s t o r e d  a t  - 2 4 ~  
un t i l  t he  t i m e  of  a n a l y s i s .  The f r o z e n  m i c e  w e r e  h o -  
m o g e n i z e d  in  a b l e n d e r  wi th  a k n o w n  v o l u m e  of  a d d e d  
w a t e r ,  and  t h e  r e s u l t i n g  p a s t e s  w e r e  f r e e z e - d r i e d .  
The w a t e r  c o n t e n t  of  t he  c a r c a s e s  was  c a l c u l a t e d  f r o m  
the  d i f f e r e n c e s  in  body  w e i g h t s  b e f o r e  a n d  a f t e r  f r e e z e -  
d r y i n g  p l u s  any  r e s i d u a l  m o i s t u r e  w h i c h  was  d e t e r -  
m i n e d  by h e a t i n g  s u b - s a m p l e s  of  t he  f r e e z e - d r i e d  
m a t e r i a l  a t  105~ f o r  16 h o u r s .  T h e s e  s u b - s a m p l e s  
w e r e  h e a t e d  f o r  a f u r t h e r  2 h o u r s  a t  600~  to m e a s -  
u r e  a s  c o n t e n t ,  F a t  was  m e a s u r e d  a s  t he  p e t r o l e u m  e t h e r  
e x t r a c t  a f t e r  Soxh l e t  e x t r a c t i o n  of s a m p l e s  of t h e  f r e e z e -  
d r i e d  m a t e r i a l  f o r  16 h o u r s .  P r o t e i n  iN • 6 . 2 5 )  w a s  d e -  
t e r m i n e d  on  t h e  d e f a t t e d  s a m p l e s  u s i n g  t he  m a c r o -  
K j e l d a h l  t e c h n i q u e .  
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R e s u l t s  

Se lec t ion  r e s p o n s e  

The extent  of d i v e r g e n c e  of the  s e l e c t i o n  l i ne s  f r o m  

the  C l ine  was c a l c u l a t e d  f r o m  the  a v e r a g e  8 week 

weights  of the  t h r e e  l i n e s  at middle  and l a t e  s t a g e s  in  

s e l e c t i o n  and i s  shown in Table 1. 

Al though both  s e l e c t i o n  l i n e s  w e r e  s y m m e t r i c a l  

about  the  C l ine  at  g e n e r a t i o n  25, r e s p o n s e  was i n i -  

t i a l ly  m o r e  r ap id  but  a t t enua t ed  s o o n e r  in the  L l ine  

than  in the  H l i ne .  

Table 1. Mean 8 week body weights  of Cont ro l  (C) and 
dev ia t ions  f r o m  C of High (H) and Low (L) 
l i n e s  at  two s t a g e s  in  s e l e c t i o n  

Generations averaged 

13 and 15 25 and 26 

C ( m e a n )  34 .24  +-0.21 30 .59  • 0 .30  
H ( d e v . )  6 .07 + 0 . 4 2  10.64 •  
L ( d e v . )  - 9 . 4 0  +-0.37 - 1 0 . 1 3  +-0.48 

Ma tu r ing  g rowth  

Body weight  

The a v e r a g e  weights  of s a m p l e s  of m ice  taken  weekly 

f r o m  the  H, C and L l i n e s  for  body c o m p o s i t i o n  a n a -  

l y s i s  at  g e n e r a t i o n  14 a r e  p lo t ted  aga in s t  age in F ig .  1. 

Loga r i t hmi c  c u r v e s  we re  f i t ted  to t h e s e  po in t s  a n d a r e  

d rawn  in for  each  l i ne .  

H and C l ine  mice  g r e w  in p a r a l l e l  be tween  5 and 

12 weeks  of age and had ev iden t ly  not  r e a c h e d  m a t u r e  

s i z e  by the  l a t t e r  age .  Both  l i n e s  ga ined  a p p r o x i m a t e -  

50 
9 
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2o gl.----,, 

10 
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F i g . 1 .  F i v e  to 12 week growth  of the  High (H) ,  Con-  
t ro l  (C) and Low (L) l i n e s  a f t e r  14 g e n e r a t i o n s  of  s e -  
l e c t i on .  Loga r i t hmic  c u r v e s  have  been  f i t t ed  to the  
a v e r a g e  weights  of m i c e  s a m p l e d  fo r  body c o m p o s i -  
t ion  a n a l y s i s  

ly 48~ of t h e i r  12 week weights  o v e r  th i s  p e r i o d .  The 

L l ine  m i c e ,  howeve r ,  a p p e a r e d  to have  a l m o s t  

r e a c h e d  m a t u r e  s i z e ,  hav ing  ga ined  only 28 ~ of t h e i r  

f inal  weight  du r ing  the  l a s t  7 weeks  of g rowth .  

Body c o m p o s i t i o n  

The weight of e ach  body componen t  (Y) fa t ,  p r o t e i n ,  

a s h  and w a t e r ,  was r e l a t e d  in t u r n  to to ta l  body weight  

(X) by f i t t ing the  a l l o m e t r i c  equa t ion  Y = aX b (Hux- 

ley ,  1932) .  These  r e l a t i o n s h i p s  a r e  p lo t ted  in F i g . 2  

o v e r  the  r a n g e  of body weights  of m ice  s a m p l e d  f r o m  

each  of the  t h r e e  l i n e s .  E s t i m a t e s  of the  p a r a m e t e r s  

a r e  g iven  in Table 2. 

As judged by the  r v a l u e s  in  Table 2, the  a l l o m e -  

t r i c  equa t ion  adequa te ly  d e s c r i b e d  the  r e l a t i o n s h i p  b e -  

tween  p r o t e i n ,  a sh ,  w a t e r  and tota l  body weight but  

was l e s s  s a t i s f a c t o r y  for  fa t ,  p a r t i c u l a r l y  in  the  C 

and L l i n e s .  As can  be s e e n  in F i g . 2 ,  the  g r e a t e s t  

d i f f e r e n c e  be tween  the  l i ne s  o c c u r r e d  in  th i s  l a t t e r  

c o m p o n e n t .  Al though the  r a n g e  of o v e r l a p  of the  c u r v e s  

of the  t h r e e  l i ne s  was n a r r o w ,  d i f f e r e n c e s  in  a va lues  

were  s u g g e s t i v e  of l e s s  fat in  low body weight  mice  of 

the  H l ine  than  of the  C and L l i n e s ,  but d i f f e r e n c e s  

in  b v a l u e s  i nd i ca t ed  a h i g h e r  c o n t r i b u t i o n  of fat to 

body weight gain  in the  H l ine  than  in the  C and L 

l i n e s .  As a r e s u l t  of c r o s s i n g  of t h e i r  fat c u r v e s ,  the  

H and C l i n e s  had an equal  2 . 9 g  of fat at  a body 

weight of 29.0 g.  

I m m a t u r e  g rowth  

Body weight  

F r o m  weigh ings  of m i c e  at t h r e e  day i n t e r v a l s  in 

g e n e r a t i o n  25, g rowth  c u r v e s  w e r e  ob ta ined  for  the  H, 

C and L l i n e s  f r o m  b i r t h  to 8 weeks .  P o r t i o n s  of 

t h e s e  c u r v e s  f r o m  12 to 36 days  of age ,  the  p e r i o d  

dur ing  which mice  we re  a n a l y s e d  for  body c o m p o s i -  

t ion ,  a r e  p lo t t ed  in F i g . 3 .  

F r o m  a v e r a g e  b i r t h  weigh ts  of 2 . 0 g ,  1 . S g  and 

1 . 4 g ,  the  H, C and L l i n e s  d i v e r g e d  to 3 2 . 7 g ,  

2 3 . 3 g  and 1 8 . 4 g  at 36 days .  M a x i m u m  growth  o c -  

c u r r e d  in al l  l i ne s  be tween  weighings  on the  24th and 

27th day of age .  A v e r a g e  ga ins  p e r  m o u s e  dur ing  th i s  

3 day p e r i o d  we re  4 . 8 g ,  3 . 3 g  and 2 . 4 g  for  the  H, 

C and L l i n e s  r e s p e c t i v e l y .  P o i n t s  of i n f l ec t ion  of 

the  g rowth  c u r v e s  e s t i m a t e d  f r o m  25 .5  day weigh ts  

t aken  f r o m F i g . 3  we re  1 8 . 3 g ,  1 4 . 3 g  and 1 2 . 8 g .  
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F i g .  2. A l l o m e t r i c  e q u a t i o n s  (Y = aX b ) r e l a t i n g  body c o m p o n e n t s  (Y) and  to ta l  body 
weight  (X)  of  m i c e  a n a l y s e d  at  g e n e r a t i o n  14 

Table  2. P a r a m e t e r s  of  r e l a t i o n s h i p  Y = aX b b e t w e e n  the  weigh t  o f  body c o m p o n e n t s  (Y) and  to ta l  body weight  (X)  
of  m i c e  a n a l y s e d  at  g e n e r a t i o n  14 

F a t  P r o t e i n  A s h  W a t e r  

Line a b r *  a b r a b r a b r 

H 0 . 0 1  1 .82  + 0 . 1 6  0 . 8 2  0 . 1 2  1 .12  + 0 . 0 4  0 . 9 5  0 . 0 3  1 .06 + 0 . 0 6  0 . 9 1  0 . 8 2  0 . 8 2  + 0 . 0 3  0 . 9 5  
C 0 . 0 6  1 .16 -+0.17  0 . 6 5  0 . 1 1  1 .17  -+0.04  0 . 9 6  0 . 0 5  0 . 9 6  -+0.08 0 . 8 4  0 . 8 3  0 . 9 2  -+0.02  0 . 9 8  
L 0 . 0 7  1 .11 -+0.18 0 . 6 6  0 . 1 0  1 .22  ~ 0 . 0 7  0 . 9 3  0 . 0 4  0 . 9 8  -+0.10 0 . 8 2  0 . 8 3  0 . 9 2  + 0 . 0 3  0 . 9 8  

r ~ c o r r e l a t i o n  c o - e f f i c i e n t  

Table  3. P a r a m e t e r s  of  r e l a t i o n s h i p  Y = aX b b e t w e e n  the  we igh t  o f  body c o m p o n e n t s  (Y) and  to ta l  body weight  (X)  
of  m i c e  a n a l y s e d  at  g e n e r a t i o n  25 

F a t  P r o t e i n  A s h  W a t e r  

Line a b r ~ a b r a b r a b r 

H 0 . 0 1  1 .60  -+0.03 0 . 9 3  0 . 1 8  0 . 9 7  + 0 . 0 3  0 . 9 9  0 . 0 2  1 .10  + 0 . 0 4  0 . 9 8  0 . 8 0  0 . 9 6  -+0.01 1.06 
C 0 . 0 5  1 .16  -+0.08 0 . 8 4  0 . 2 0  0 . 8 8  + 0 . 0 3  0 . 9 7  0 . 0 3  1 .03 2 0 . 0 4  0 . 9 5  0 . 7 8  1 .00 2 0 . 0 2  0 .98  
L 0 . 0 3  1 .28 -+0.09  0 . 8 7  0 . 1 9  0 . 9 7  + 0 . 0 2  0 . 9 8  0 . 0 2  1 .16 + 0 . 0 3  0 . 9 7  0 . 7 1  0 . 9 6  + 0 . 0 1  1.0C 

r *  c o r r e l a t i o n  c o - e f f i c i e n t  
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F i g .  3. C u r v e s  of  m o u s e  g r o w t h  f r o m  12 to 36 d a y s  of  
a g e ,  the  p e r i o d  in  w h i c h  t h e y  w e r e  s a m p l e d  fo r  c o m p o -  
s i t i o n  a n a l y s i s  a t  g e n e r a t i o n  25 

Body  c o m p o s i t i o n  

C u r v e s  f i t t e d  to w e i g h t s  of  t he  f o u r  body  c o m p o n e n t s  

a g a i n s t  t o t a l  body  we igh t  a r e  d r a w n  f o r  t he  t h r e e  l i n e s  

in  F i g .  4 .  P a r a m e t e r  e s t i m a t e s  a r e  g i v e n  in  T a b l e  3.  

C o m p a r e d  wi th  t he  g e n e r a t i o n  14 s a m p l i n g s ,  t h e  

c u r v e s  s h a r e  a m u c h  w i d e r  r a n g e  of  body  w e i g h t s  a n d  

t h e i r  r v a l u e s  a r e  h i g h e r .  A g a i n  t h e r e  w as  a good f i t  

of  t he  a l l o m e t r i c  r e l a t i o n s h i p  f o r  p r o t e i n ,  a s h  and  

w a t e r  bu t  a l e s s  s a t i s f a c t o r y  o n e  f o r  f a t ,  p a r t i c u l a r l y  

in  t he  C a n d  L l i n e s .  The b v a l u e s  d i f f e r e d  s i g n i f i -  

c a n t l y  b e t w e e n  l i n e s  f o r  a l l  c o m p o n e n t s  e x c e p t  w a t e r .  

Showing  m u c h  m o r e  c l e a r l y  t h a n  in  t he  e a r l y  a n a l y s i s  

i s  t he  l e a n n e s s  of  t he  H l i n e  r e l a t i v e  to t he  C a n d  L 

l i n e s  d u r i n g  t h i s  p h a s e  of e a r l y  g r o w t h .  Th i s  r e s u l t e d  

f r o m  an  i n i t i a l  d e l a y ,  f o l l owed  by a r a p i d  r i s e ,  i n  fa t  

d e p o s i t i o n  r e l a t i v e  to body  w e i g h t .  The fa t  c u r v e s  of  

t he  H and  C l i n e s  c r o s s e d  a t  a fa t  we igh t  of  1 . 6 g  and  

a body  w e i g h t  of  2 1 . 6 g .  T h e s e  w e r e  55~ of  t h e  fa t  

we igh t  a n d  757~ of  t h e  body  w e i g h t  at  a s i m i l a r  c r o s s -  

o v e r  po in t  f o r  t h e  fa t  c u r v e s  of  t he  H and  C l i n e s  in  

g e n e r a t i o n  14. 

D i s c u s s i o n  

The two p h a s e s  of  t h i s  s t u d y ,  m a t u r i n g  g r o w t h  at  g e n -  

e r a t i o n  14 and  i m m a t u r e  g r o w t h  a t  g e n e r a t i o n  25,  

t h r o w  d i f f e r e n t  l i g h t s  on  c h a n g e s  in b o d y  w e i g h t  and  

c o m p o s i t i o n  wi th  s e l e c t i o n  f o r  g r o w t h  r a t e .  The 

c h a n g e s  in  t h e  s h a p e s  of  t he  g r o w t h  c u r v e s  of  t he  H 

and  L l i n e s  r e s e m b l e  t h o s e  of  o t h e r  s t u d i e s  r e v i e w e d  

by  R o b e r t s  ( 1 9 6 5 ) .  In a g r e e m e n t  w i th  E i s e n ,  Lang a n d  

L e g a t e s  ( 1 9 6 9 ) ,  s e l e c t i o n  f o r  g r o w t h  r a t e  h a s  i n c r e a -  

s e d b o d y w e i g h t  at  t he  p o i n t  of  i n f l e c t i o n  of  g r o w t h  in  

t he  H l i n e  and  d e c r e a s e d  i t  i n  the  L l i n e  but  h a s  no t  

a l t e r e d  t h e  age  a t  t h a t  p o i n t .  

R e i d  ( 1 9 6 8 )  c o n c l u d e d ,  f r o m  a r e v i e w  of  c h a n g e s  

in  body  c o m p o s i t i o n  a c c o m p a n y i n g  t h e  g r o w t h  of  a n i -  

m a l s ,  t h a t  t he  r e l a t i o n s h i p  b e t w e e n  t he  w e i g h t s  of  

e a c h  c h e m i c a l  c o m p o n e n t  of  t he  body  a n d  body  w e i g h t  

i t s e l f  i s  c l o s e l y  f i t t e d  by  the  a l l o m e t r i c  e q u a t i o n .  Th i s  

r e l a t i o n s h i p  i s  i n d e p e n d e n t  of  age  o r  p r e v i o u s  l e v e l  

of e n e r g y  i n p u t ,  bu t  d i f f e r s  s o m e w h a t  b e t w e e n  b r e e d s .  

Thus  the  a l l o m e t r i c  e q u a t i o n  was  c h o s e n  to c o m p a r e  

t he  body  c o m p o s i t i o n s  of t h e  t h r e e  g e n e t i c a l l y  d i f f e r e n t  

s e l e c t i o n  l i n e s  of  t h i s  s t u d y .  Such  a m e t h o d  of  c o m -  

p a r i s o n ,  on  a body  we igh t  r a t h e r  t h a n  an  a g e  s c a l e ,  

h a s  m o r e  r e l e v a n c e  to s u c h  d o m e s t i c  s p e c i e s  a s  p i g s  

w h i c h  a r e  s l a u g h t e r e d  a t  a s e t  l i v e w e i g h t  r a t h e r  t h a n  

a s e t  a g e .  At  b o t h  t he  g e n e r a t i o n  14 and  25 s a m -  

p l i n g s ,  fa t  w a s  t he  o n l y  body  c o m p o n e n t  f o r  w h i c h  

t h e r e  was  a m a r k e d  d i f f e r e n c e  b e t w e e n  t he  l i n e s .  The 

s e n s i t i v i t y  of  t h i s  c o m p o n e n t  to s e l e c t i o n  f o r  body  

we igh t  in  m i c e  h a s  b e e n  r e p o r t e d  e l s e w h e r e .  C l a r k e  

( 1 9 6 9 ) ,  F o w l e r  ( 1 9 5 8 )  and  M c C a r t h y  ( 1 9 7 4 )  d e m o n -  

s t r a t e d  c h a n g e s  in  t he  p a t t e r n  of fa t  d e p o s i t i o n  in 

l i n e s  s e l e c t e d  f o r  g r o w t h  r a t e  w h i c h  w e r e  v e r y  s i m i -  

l a r  to  t h o s e  found  d u r i n g  m a t u r i n g  g r o w t h  in  t h i s  s t u d y .  

Al l  t h e s e  a n a l y s e s  l a c k e d  d e t a i l e d  i n f o r m a t i o n  at  l o w -  

e r  body  w e i g h t s  d u r i n g  t h e  p e r i o d  of  i m m a t u r e  g r o w t h .  

A l s o  t he  r a n g e  of  body  w e i g h t s ,  c o m m o n  to a l l  l i n e s  

and  wi th in  w h i c h  v a l i d  c o m p a r i s o n s  b e t w e e n  l i n e s  c o u l d  

be  m a d e ,  was  r a t h e r  n a r r o w .  N e v e r t h e l e s s  t hey  a l l  

s h o w e d  t h a t  s e l e c t i o n  fo r  r a p i d  g r o w t h  r e s u l t e d  in  a 

m a r k e d  r i s e  in  t he  c o n t r i b u t i o n  of  fa t  to  body  we igh t  

g a i n .  They a l s o  s u g g e s t e d  a n  i n i t i a l  d e l a y  in  t h i s  r i s e  

so  t ha t  i m m a t u r e  m i c e  a c t u a l l y  b e c a m e  l e a n e r  w i th  

s e l e c t i o n .  Th i s  was  c o n f i r m e d  by  t h e  g e n e r a t i o n  25 

s a m p l i n g  of  t he  H, C and  L l i n e s ,  t he  p o i n t s  of  i n -  

f l e c t i o n  of  w h o s e  g r o w t h  c u r v e s  a l l  fe l l  i n  t he  m i d d l e  

of t he  s a m p l i n g  r a n g e .  

A c o m p a r i s o n  of  fa t  c u r v e s  in  g e n e r a t i o n s  14 a n d  

25 ( F i g s .  2 and  4)  s u g g e s t s  t h a t  t he  i n t e r v e n i n g  g e n -  

e r a t i o n s  of  s e l e c t i o n  fo r  r a p i d  g r o w t h  r e d u c e d  t h e  body  

w e i g h t  a t  w h i c h  fa t  was  d e p o s i t e d  a t  i t s  m a x i m u m  r a t e  

in  t he  H l i n e .  Th i s  c h a n g e  in  t he  c r o s s i n g  po in t  of  t he  

fa t  c u r v e s  in  t h e  H and  C l i n e s  h a s  i m p l i c a t i o n s  f o r  

g r o w t h  r a t e  s e l e c t i o n  in  s u c h  d o m e s t i c  a n i m a l s  a s  

b a c o n  p i g s .  T h e s e  a r e  s l a u g h t e r e d  in  t he  v i c i n i t y  of  

t he  po in t  of  i n f l e c t i o n  o f  t h e i r  g r o w t h  c u r v e s  a n d  h i g h  

g r o w t h  r a t e  and  low c a r c a s e  fa t  a t  t h i s  p o i n t  a r e  i m -  



C.P. McPhee and A.R. Neill: Changes in the Body Composition of Mice 25 

.2 

0.8 

g 

0.6 - - - -  

0.4 

0,2 

1Z5 
g 

15.0 

12.5 

o~ 

I0.0 

7.5 

5.0 

/ / 
, /  

/ 2.0 
/ / g 

Y . ' /  1.5 / z '  

~ 1,0 

& 

/ / , ' /  

/ 
,,/ r 

5 10 15 
Body weight 

0,5 

0 

4.0 
g 

3.5 

3.0 

2 . 5 - - - - -  
o 

2 , 0 - - - -  

1.5 

1.0 - - - -  

2.5 0.5 
0 20 g 25 

i 

H/ 
r,- L / / , /  

/ . ,  

- - 4  

,Z, 

,,? 
5 10 15 

Body weight 
20 g 25 

Fig. 4. Relationships between body components and total body weight of mice analysed at generation 25 

portant selection objectives. Transposing to the mouse 

lines, an equivalent slaughter weight can be assumed 

to be fixed at 14.3g, the point of inflection of growth 

in the C line as estimated at generation 25. Extra- 

polation of the generation 14 fat curves in Fig. 2 to 

this weight suggests that both selection objectives of 

increased growth rate and reduced fat had already been 

achieved in the H line. An additional II generations 

of selection increased growth rate further but led to 

an undesirable increase in fat. The crossing of the 

fat curves of the H and C lines also suggests that 

selection has exposed an underlying genetic correla- 

tion between growth rate and fatness in the base pop- 

ulation which passes from negative through zero to 

positive with increasing age and body weight. If a 

similar situation exists in pigs, then the point of zero 

correlation is probably close to bacon weight. 
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