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were  o b t a i n e d  in a p r e l imina ry  expe r imen t  wi th  groups 
of 7, 6, a n d  8 ra ts ,  h a v i n g  ini t ia l  weights  of ca. 90 g and  
fed these  c o n t r a s t i n g  die ts  for 20 weeks. 

T h e  resu l t s  of ou r  e x p e r i m e n t s  indicate  clearly t h a t  the  
h i g h  r a t i o  of d i e t a r y  f a t  per se did no t  lead to the  develop-  
m e n t  of obes i t y  in  y o u n g  adu l t  rats .  In  subsequen t  ex- 
p e r i m e n t s  we revea led  t h a t  a h igh- fa t  die t  does no t  pro- 
duce  obes i ty  in  W i s t a r  r a t s  even  when  admin i s te red  from 
the  18th or  30th d a y  a f t e r  b i r th ,  respect ivelyL In  the  ex- 
p e r i m e n t s  of MIGKELSEN el a l3  and  BARBORIAK et al. a, 
o t h e r  fac tors  in a d d i t i o n  to the  percen tage  of calories 
p r o v i d e d  b y  fa t  m u s t  h a v e  been  a t  p lay  which  led to an  
abso lu t e  or r e l a t ive  h y p e r p h a g i a  and  finally to obesi ty  
of t h e  e x p e r i m e n t a l  an imals .  For  instance,  the  h igh-fa t  
d i e t  used  in t h e i r  e x p e r i m e n t s  con ta ined  more calories 
(per w e i g h t  or  vo lume)  t h e n  the  control  die t  and  the  
e n e r g y  va lue  de r ived  f rom pro te in  was subs tan t i a l ly  
smal ler .  I t  is also possible  t h a t  t he  s t ra ins  used by  these 
worker s  (Osborne-Mende l  and  $prague-Dawley  resp.) 
r e spond  to  t he  h i g h - f a t  d ie t  in a d i f ferent  manner .  
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Zusammen /as su  ng 

M/~nnliche, geschlechtsre i fe  \ V i s t a r - R a t t e n  wurden  44 
~¢Vochen l ang  m i t  i soka lor i schen  Di~ ten  gefi i t ter t ,  die ent -  
wede r  e inen  e r h 6 h t e n  F e l t -  oder  K o h l e h y d r a t -  bzw. 
E iwe i s san te i l  en th i e l t en .  Zwischen  den  eine fe t t re iche  und  
eine k o h l e h y d r a t r e i c h e  Dit t t  e r h a l t e n d e n  Tie ren  zeigten 
sich ke ine  s t a t i s t i s ch  b e d e u t s a m e n  Un te r sch i ede  in bezug 
auI  ihre  G e w i c h t s z u n a h m e  und  den  G e s a m t a n t e i l  des 
K6rper fe t t e s .  Die jen igen  Tiere,  die eine Di/it  m i t  e rh6h-  
tern K a s e i n g e h a l t  e rh ie l ten ,  n a h m e n  in 0 b e r e i n s t i m m u n g  
m i t  den  L i t e r a t u r a n g a b e n  wen ige r  an  Gewich t  zu und  
l age r t en  a u c h  weniger  K 6 r p e r f e t t  ab.  Wie  aus  unse ren  
E r g e b n i s s e n  he rvo rgeh t ,  muss  ein hohe r  F e t t a n t e i l  in der  
D i~ t  yon  s ich  aus  noch  n i ch t  zur  F e t t s u c h t  bet R a t t e n  
f i ihren.  

changes ,  e.g. in toxic hepa t i t i s ,  cirrhosis,  s p o n t a n e o u s  
d iabe tes  mell i tus ,  and  acc tonemia .  Pa ras i t i c  infect ions  
cart cause  an  increase in the  a m o u n t  of tilt  b u t  th is  
m a y  be  more Iocalised t h a n  in toxic  hepa t i t i s .  I )ur ing  
a n  inves t iga t ion  b y  a collcagtte (l)r .  J .  S. WILKINSON) 
on spon taneous  d iabe tes  in dogs, cons idera t ion  was 
g iven  to a rou t ine  an d  rapid  e s t i m a t i o n  of fa t  in b iopsy  
an d  small  posl-mortem samples.  Several  workers  h a v e  
inves t iga tcd  chemical  me t h o d s  m) tab ly  BtLLtNC,, CONLON, 
HEIN, and  SCHIFF t who have  described a mic ro t echu ique  
and  its appl ica t ion  to the  inves t iga t ion  of h u m a n  l iver  
disease, Al though  this  m e t h o d  is e legant ,  i t  requires  
r a t h e r  specialised and  skilled techniques ,  so it was decided 
to inves t iga te  tim possibi l i ty  of e s tab l i sh ing  a re la t ion  
between the specific g rav i ty  of a l iver  sample  a n d  
its fa t  con ten t .  P re l imina ry  e x p e r i m e n t s  iml ica tcd  t h a t  
/resh l iver samples  couM be t i t r a t e d  wi th  benzene  a n d  
ctfiomform2,a to give fairly precise m e a s u r e m e n t s  of t he i r  
specific gravi t ies  wi th  l i t t le  loss of lipoid ma th r i a l  in to  
the  solvents  dur ing  the  process. This  led to the  plar tning 
of two ma jo r  exper iments .  In the  first  a g roup  of t h i r t y  
mice were fed ad l ibitum quan t i t i e s  of It b u t t e r  fa t  d ie t  
con ta in ing  3% of a sal t  m i x t u r e  4 for 4-5  (lays. Each  d ay  
five an imals  were sacrificed by  l ight  e the r i sa t ion  and  ex- 
sangtf inat ion,  and  the  l ivers removed.  These  were weighed 
rap id ly in  air, in benzene  and  then  t i t r a t ed  wi th  chloroform.  
Three  smal l  por t ions  (5-20 mg) were r emoved  a t  r a n d o m  
and  also t i t r a t ed .  The  por t ions  of l iver  were coml) ined,  
dr ied (100-110°C, 18 h) weighed,  an d  e x t r a c t e d  severa l  
t imes  wi th  a 50.50 mi x t u r e  of d ie thy l  e t h e r :  p e t r o l e u m  
e the r  (B. P. 40-60°C) to d e t e r m i n e  the  fat  con t en t .  I t  
was found t ha t  s ignif icant  regressions eoukl  be e x t r a c t e d  
from the  probit per  cen t  tilt per  d ry  weight  of the  l iver  
and  the  specific gravi t ies  de t e rmined  by  the  th ree  me-  
thods.  Fur ther ,  i t  was found th : t t  there  was no s ign i f ican t  
difference be tween  the  three  regressions (Table  I). l /e -  
grcssions on group wtlues gave s imihtr  resul ts  (Table  I I). 

The  g rad ien t  diffusion m e t h o d  for specific g r a v i t y  
meas u remen t  was also inves t iga ted .  This  gave  s imi la r  
results.  In  p repa r ing  a g r ad i en t  of su i t ab le  range  m i x t u r e s  
of b romobenzene  an d  charcoal  decolouriscd domes t i c  

T h e  Spec i f i c  Grav i ty  of Liver  and i ts  Relat ion to 

the  Fat  Content  f o l l o w i n g  High Fat Diets  and 
Carbon T e t r a c h l o r i d e  Po i son ing  

F a t  is a n o r m a l  c o n s t i t u e n t  of all livers, and  its con- 
c e n t r a t i o n  is inc reased  in m a n y  diseases and  metabol ic  
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Table I 

Regressions (b) of probit per cent liver fat (dry weight) and specific gravity. Feeding experiments 

Method n b :1: S, I). P Eqttatkm 

1. Weighing Air/Benzene . . . .  
2. Ti t ra t ion:  Whole liver . . . .  
3. Ti t ra t ion:  Mean three pieces 
4. Diffusion Gradient.  Separate 

Exper iment  . . . . . . . .  

25 
25 
25 

29 

- 0.0180 ~: 0.0014 
-0 .0144 .q: 0.0090 
-0 .0162 :[: 0.0011 

-0.0200 4- 0,0001 

< 0.001 
< 0.001 
< 0.001 

< 0,001 

y = 4 .76 -0 .018  x 
y =-- 4 .59 -  0.0144 x 
y = 4 .65 -  0.0162 x 

y = 5 .13-0 .020  x 

Notes.-- Regressions calculated on last two figtlres of Specific Gravity deternfinations e.g. 1.07'2, and /lest three of the probit values, 
e.g. 4.a21.|. 

Comparison of the residual variances of l, 2, 3, namely 0-03.t2, 0.02.19, and 0.0'268 reveals no significant difference at the 5% level, 
therefore an overall regression has been calculated. This is -- 0-0159 (P < 0.001) attd gives all eqtlation: 

y = 4.60 - 0-0159 x. 
Comparison between 1 and 4 reveals no siguifieant difference, 
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Table I t  
Regressions (b) of probit per cent liver fat {dry and wet weight) and specific gravity, with {n = 5) and without (n := 4) 96 h value 

Type of Measurement n b 4- S .D.  P 

Dry  "Weight A 
A 

W e t  Weigh t  A 
A 

Dry  Weigh t  B 
B 

VVet Weigh t  B 
B 

Dry  "Weight C 
C 

W e t  Vv'eight C 
C 

5 
4 
5 
4 
5 
4 
5, 
4 
5 
4 
5 
4 

- 0.0180 4- 0-0022 
- 0.0171 4- 0.0023 
- 0.0220 4- 0.0040 
-- 0"0200 4- 0'0040 
-- 0"0176 4- 0'0012 
-- 0"0172 ± 0"0013 
-- 0"0220 4- 0"0040 
- 0 . 0 2 0 0  4- 0.0040 
- 0-0155 4- 0'0022 
- 0-0146 :t: 0"0013 
- 0-0190 4- 0-0036 
- 0.0170 4- 0'0001 

< 0-01 > 0,001 
< 0-05 > 0,01 
< O-05 > 0.01 
<< 0.05 > 0.01 

<~ 0'001 
< 0-01 > 0,001 
< 0.05 > 0,01 
<~ 0.05 > 0,01 
< 0.01 > 0.001 
~< 0.01 > 0,001 
< 0.05 > 0,01 

< 0.001 

Notes.--Regressions calculated as in Table I. 

A = Specific Gravity by weighing, B -= by Titration of whole liver, C ~ by Titration of Pieces. 

Table I I I  
Regressions {b) of probit per cent liver fat (dry weight) and specific gravity; log dose CCI~ specific gravity and probit per cent liver fat 

Type of Regression ] n t b 4- S. D. l P ~quation 

1. Six groups of ra ts  dosed wi th  CC14 and two control  groups.  

Specific Grav i ty  (x), P rob i t  l iver ] I 
fat,  (y) ; x and y are mean  values 
of groups  . . . . . . . . . .  8 - 0.0284 4- 0-0038 < 0.001 

2. Four  groups  of ra t s  dosed 0.1, 0-2, @4, and  0.8 ml CCI jkg ;  five doses. 

L o g ( d o s e  × 10) (x ) ,Spec i f ic  1 1 [ < 0 " 0 1  t 
Grav i ty  (y) . . . . . . . . .  15 - 1 9 - 8 4  4- 5-00 > 0,001 

y = 6 - 8 6 -  0.028 x 

y = 101 .64 -19 .8  x 

Log (dose X 10) (x), Prob i t  per  [ 
cent  fat  (y) . . . . . . . . .  I 15 

< 0.01 ] 
+ 0.50 ~ 0-16 > 0.001 y = 3 .11+0.50  x 

p a r a f f i n  w e r e  used .  T h e s e  h a d  g r e a t e r  spec i f i c  g r a v i t i e s  
t h a n  t h o s e  n o r m a l l y  r e c o m m e n d e d  for  t h e  e s t i m a t i o n  o f  
p l a s m a  p r o t e i n s  5. 

I n  t h e  s e c o n d  e x p e r i m e n t  t h e  e f f e c t s  o f  a t o x i c  a g e n t  
(CC14) o n  t h e  l i ve r  f a t  o f  r a t s  w e r e  s t u d i e d .  T w o  g r o u p s  o f  
fou r  r a t s  p e r  g r o u p  w e r e  g i v e n  a s ing le  d o s e  o f  1.0 m l / k g  
CC14 b y  i n t r a p e r i t o n e a l  i n j ec t i on .  F o u r  g r o u p s  w e r e  g i v e n  
0.1, 0-2, 0-4, a n d  0.8 m l / k g  on  a l t e r n a t e  d a y s  o v e r  a p e r i o d  
of t e n  d a y s .  T h e  a n i m a l s  w e r e  sac r i f i ced ,  t h e  l i ve r  spec i f i c  
g r av i t i e s  a n d  f a t  d e t e r m i n e d  as  be fo re .  G o o d  r e g r e s s i o n s  
were  o b t a i n e d  for  spec i f i c  g r a v i t y  a n d  l iver  fa t ,  log  d o s e  
CC14, l iver  f a t  a n d  spec i f i c  g r a v i t y  (Table  III). 

T h e  e x p e r i m e n t s  d e s c r i b e d  s u g g e s t  t h a t  t h e r e  a r e  con -  
s i d e r a b l e  poss ib i l i t i e s  in  t i l e  d e v e l o p m e n t  of  t h i s  t e c h n i q u e  
for  t h e  a s s e s s m e n t  of  l i ve r  f a t  in  d i sease .  H o w  a c c u r a t e l y  
a s ingle  d e t e r m i n a t i o n  c a n  b e  m a d e  t o  f o r e c a s t  t h e  f a t  
c o n t e n t  o f  t h e  w h o l e  l ive r  r e m a i n s  t o  be  f u r t h e r  i n v e s t i g -  
a t e d ,  b u t  t h e  d eg r e e  of  p r e d i c t i o n  is p r o b a b l y  s i m i l a r  to  
t h a t  s u g g e s t e d  b y  BILLING et al. 1. F u r t h e r  s t u d i e s  a re  

5 E. A. KABAT and M. M. MEYER, Experimental Immunochemistry 
1st Ed. (Charles Thomas, Springfield (Ill.) 1948). 

in  p r o g r e s s  t o  i m p r o v e  t i le  a c c u r a c y  of  t h e  t e c h n i q u e  a n d  
to  i n v e s t i g a t e  i t s  a p p l i c a b i l i t y  in  t h e  i n v e s t i g a t i o n  of 
d i s ea se  in  a n i m a l s .  
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Dr. BARBARA BILLING for discussions and for drawing my attention 
to her studies while the present work was in progres% and to Dr. 
J. S. WILKINSON and Miss ANGEL& HUNT for technical assistance. 
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Rdsumd 

I I  e x i s t e  u n  r a p p o r t  6 t ro i t  e n t r e  le p o i d s  sp6c i f ique  e t  
la  t e n e u r  e n  m a t i ~ r e s  g r a s s e s  d u  foie. O n  p e u t  le d 6 m o n -  
t r e r  e n  u t i l i s a n t  d e s  a n i m a u x  e m p o i s o n n 6 s  a v e c  d u  t6 t r a -  
c h l o r u r e  de  c a r b o n e .  


