
444 Br6ves communications - Brevi eomunicazioni [ExPERIANTIA VOL. XV/ll] 

ac t ive ly  t u rn ing  lobs ter  P a l i n u r u s  wdgar is  and  in t he  c rab  
Carcinus maenas  is identical ,  w h e t h e r  the  an imal  is b l inded  
or not .  I t  has  been  concluded t h a t  th is  n y s t a g m u s  is no t  
a pho tok ine t i e  response  b u t  a spon taneous  act ion of 
cent ra l  origin wi th  poss ibly  a s teer ing c o m p o n e n t  origi- 
na t ing  f rom the  pe rcep t ion  of m o v e m e n t s  of t he  l imbs 
re la t ive to  the  b o d y  ~. 

I t  is h o p e d  t h a t  f u r t he r  s tud ies  will reveal  w h e t h e r  the  
func t ion  of t he  slow phase  of the  eye n y s t a g m u s  descr ibed  
in t he  her r ing  is res t r i c ted  to the  keep ing  of images  on the  
ven t r a l  foveal region or w h e t h e r  i t  has  an add i t iona l  and  
more  general  func t ion  in pho to  or ienta t ion ,  and  w h e t h e r  
it  is re leased exclus ively  by  image  m o v e m e n t s  or w h e t h e r  
it  has  an ac t ive  cent ra l  componen t .  In  ' this w a y  some 
con t r i bu t i on  m i g h t  be m a d e  towards  a fu r the r  under -  
s t and ing  of the  var ious  aspects  of ' op tok ine t i c '  move-  
m e n t s  in general.  The descr ibed  eye n y s t a g m u s  of t he  
her r ing  has  the  a d v a n t a g e  t h a t  the  l aby r in th  and  o the r  
receptors  which  m i g h t  reg is t ra te  ro t a t ions  are p rec luded  
as sources of ex t r a - re t ina l  i n fo rma t ion  since ro t a t i ons  are 
no t  involved  in the  genesis of th is  nys t agmus .  The del icacy 
of the  animals ,  however ,  makes  surgical  in te r fe rence  r a the r  
precarious•  

F.  J. VERHEIJEN 

Laboratory o/ Comparative _Physiology, Univers i ty  o/ 
Utrecht, Hol land,  J u l y  20, 1959. 

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

An Her ingen,  die in Aquar ien  schwimmen ,  k a n n  ein 
N y s t a g m u s  b e o b a c h t e t  werden .  Hierbei  ro t i e r t  das  Auge 
um eine Aehse,  die ungefghr  senkreeh t  zur  Pup i l l enebene  
s teh t .  Der  N y s t a g m u s  s t e h t  wahrsche in l ich  in Bez iehung  
zu einer  fovealen S t r u k t u r  auf  der  ven t r a l en  HRlfte der  
Ret ina .  Die Ausl6sung und  B e d e u t u n g  <mptokinetischer>> 
oder  ,optomotorischer>> R e a k t i o n e n  wird  d iskut ie r t .  

9 S. DIJKGRAAF, Pubbl. Staz. zool. Napoli 28, 341 (1956); Z. vgl 
Physiol. 38, 491 (I956). 

H i g h - f a t  D i e t  a n d  t h e  D e v e l o p m e n t  
of  O b e s i t y  in A l b i n o  R a t s  

The re la t ionsh ip  be tween  the  ra t io  of the  ma in  n u t r i e n t s  
in the  die t  and  the  d e v e l o p m e n t  of obes i ty  in m a n  is still  
the  sub jec t  of ex tens ive  research  1. A m o n g  expe r imen ta l  

1 j .  MAgEK, L. KRIKAVA, and K. OgAUCOV~., Int. J. prophyl. Med. 
Z, 13 ° (1958); Second Intern. Congress of Dietetics, Rome 1956, Coll. 
Conmmnications, p. 271 (1958); ~s. gastroenterol, a v3~. 13, ~46 
(1959). - K. O~ANCOVA, ~S hygien.a 3, 131 (1958). 

work  concerned  wi th  th is  p rob lem,  the  f indings of 
MICKELSEN et al. 2 and  of BARBORIAK et al. a who descr ibed 
the  d e v e l o p m e n t  of obes i ty  in ra t s  fed for a prolonged 
t ime  on a h igh- fa t  diet ,  deserve  special  a t t en t ion .  How- 
ever,  it  m u s t  be recalled t h a t  the  h igh t - f a t  d ie t  used in 
these  au tho r s '  e x p e r i m e n t s  h a d  a h igher  ene rgy  value 
t h a n  the  h i g h - c a r b o h y d r a t e  cont ro l  d ie t  and  a lower per- 
cen tage  of ene rgy  der ived  f rom prote in .  I t  was  therefore  
of in t e res t  to  e lucidate  w h e t h e r  a h igh  ra t io  of d ie ta ry  
fa t  per se leads to the  d e v e l o p m e n t  of obes i ty .  

Young  adu l t  male  ra t s  (Wis ta r  s train)  were  fed ad 
l ib i tum for 44 weeks diets  w i th  d i f fe ren t  p ropor t ions  of 
fat,  c a rb o h y d ra t e ,  and  protein• The diets  con ta ined  the  
same rat io  of a basal  m i x t u r e ;  the  n u t r i e n t  admin i s t e red  
in excess was p rov ided  in the  form of an isocaloric amo u n t  
of margar ine ,  s tarch ,  or casein.  The diets  were supple-  
m e n t e d  b y  a 2.5% solut ion of agar  to  make  t h e m  not 
only  isocaloric (1 g = 2.3 cal), b u t  also roughly  isovolumi- 
nous.  E x c e p t  for t he  n u t r i e n t  given in excess,  t he  ratio 
of ene rgy  der ived  f rom the  r emain ing  two nu t r i en t s  was 
prac t ica l ly  equal  (Table)• These  diets  are a s l ight  modi-  
f icat ion of the  diets  descr ibed in a previous  work  4. The 
ra t s  were  weighed  once a week and the  food in take  of the 
d i f fe ren t  groups  was measured .  Af te r  44 weeks on the 
expe r imen ta l  die ts  the  an imals  were  killed and  the  fat  
c o n t e n t  of the  whole  ev iscera ted  carcass  was  es t imated  
by  the  m e t h o d  used by  COHN et al. 5. 

The resul ts  of the  e x p e r i m e n t  are s u m m a r i z e d  in the 
table.  We  can see t h a t  t h e  animals  fed the  h igh - fa t  and 
h i g h - c a r b o h y d r a t e  d ie t  do no t  differ  s igni f icant ly  in the  
weigh t  i nc remen t s  nor  in t he  a m o u n t  of b o d y  fat .  The 
g rowth  of b o t h  groups  was  ha rmon ious  and  the  animals  
did no t  deve lop  any  signs of deficiency.  In  agreement  
wi th  d a t a  in t he  l i te ra ture  6, the  weigh t  i n c r e m e n t  and 
b o d y  fa t  were reduced  in the  group t h a t  were fed an excess 
of casein. The food in take  per  an imal  in all th ree  experi-  
m e n t a l  groups  was prac t ica l ly  equal.  The caloric efficiency 
of the  h igh- fa t  and  the  h i g h - c a r b o h y d r a t e  d ie t  was thus  
t he  same while t h a t  of the  h igh-pro te in  die t  was consider-  
ab ly  lower. I t  m u s t  be m e n t i o n e d  t h a t  ident ical  results 

2 0 .  MICKELSEN, S. TAKAttASHI, and C. CRAIG, J. Nutr. 57, 541 
(1955). 

8 j .  j .  BARBORIAK, W.A. KREHL, G.R. COWGILL, and A.D. 
WHEDON, J. Nutr. 64, 241 (1958). 

4 R. PETR.I, SEK and P. FKBRY, Arch. int. Physiol. Biochim. 66, 
610 (1958). 

s C. COHN, D. JOSEPH, and E. SHRAGO, Metabolism 6, 381 (1957). 
6 p. t7. FENTON and C. J. CARR, J. Nutr. 45, 225 (1951). - P. F. 

FENTON and M. T. DOWLI~G, J. Nutr. 49, 319 (1953). - E. FALTOVA 
and O. POUPA, (~S. gastrocnterol, a v~.. 10, 229 (1956). 

7 p. FA.BRY, P, HAHN, O. KOLDOVSK'~ and J. MASEK (in prepara- 
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Table 
Influence of Different Diets on Weight Gains and Body-Fat oI Albino Rats after 44 Weeks of the Experiment 

Group 

High-fat 
High-carbohydrate 
High-protein 

Cal.% 
protein 

Composition of diet 
Cal % Cal.% No. of 

• earbo- animals 
fat hydrate 

14-9 
15-2 
73-1 

70.0 15.1 14 
10.5 74.3 13 
11-5 15.4 14 

Initial Final 
weight weight 

(g} (g)* 

191 4- 6'5 447 4- 18.2 
189-t-4.4 4214-18.3 
191-4-6.9 3144-12.1 

Weight 
gain 
(g)* 

256 4- 16.0 
232 4- 13.6 
123 -4- 10.1 

Fat content 
of eviscerated 

carcass 
(%)* 

20.45 ± 1.23 
19.88 ± 1.58 
10.69 -4- 0.99 

The values are given in the averages of the groups (weights as the nearest whole number) -4- S.E. 
* The values of the high-fat and high-carbohydrate group do not differ significantly. The difference between the high-protein group 

and the remaining two groups is statistically significant for P < 0.01. 
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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 .  

J. MA~EK and  P. F~BRY 

Ins t i tu te  o/ H u m a n  Nutr i t ion ,  Prague (Czechoslovakia), 
J u l y  15, 1959. 

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  

I l]. 11. I3II.I.ING, tt, J. Com.os, D. I'L th*l~r, and L. Screw,  J. 
elin, Invest. ,~2, '21.1 (195:1). 

2 D. G, HARW,:Y, Brit. Vet..l. IIJ, 5'2 (1957), 
a l), M, G. AR~lSTROm~ and A. 1,;. IIAWKINS, Physics Biol. Med, ~, 

aas (io5~), 
4 R. B, ltumu,:LL, L. B. Mt,:mn,.'L, and A, J, \VAKE'.',~IA~, J. Nutr. 

II, '273 (19:17). 

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, 


