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I n j e c t i o n  of N E  (20-65 lzg/kg i.D.) was  fol lowed b y  t h e  
expec t ed  d e p o l a r i z a t i o n  of t h e  i m p a l e d  cell  (F igures  2 a n d  
3). C o n c u r r e n t  w i t h  t h i s  depo l a r i z a t i on  came  a decrease  in 
t h e  r e s i s t ance  of  t h e  cell  m e m b r a n e ,  t h e  r e s i s t ance  r each -  
ing a m i n i m u m  a t  t h e  t i m e  of m a x i m u m  depo la r i za t i on  
( t race 3, F igures  2 a n d  3). As t he  cell repolar ized ,  t he  m e m -  
b r a n e  re s i s t ance  r e t u r n e d  t o w a r d  i t s  p r e - s t imu lus  level 
( t races  4-6,  F igures  2 a n d  3). Such  changes  in m e m b r a n e  
c o n d u c t a n c e  were n o t e d  in a l l  b r o w n  fa t  cells examined .  
These  o b s e r v a t i o n s  t h u s  indica te ,  t h a t  Io l lowing N E  in- 
j e c t i on  a n  increase  in  t h e  p e r m e a b i l i t y  of t h e  m e m b r a n e s  
of t h e  cells occurs  c o n c u r r e n t l y  w i t h  t h e  depola r iza t ion .  

T h e  d e m o n s t r a t i o n  of t h i s  inc reased  p e r m e a b i l i t y  l ends  
s u p p o r t  to  t he  v iew t h a t  a c t i v a t i o n  of t h e  b r o w n  fa t  cell 
is a c c o m p a n i e d  b y  a n  inc reased  ene rgy  r equ i r emen t* ,  ~, v, s. 
T h a t  is, if t h e  m e m b r a n e  r e m a i n e d  r e l a t ive ly  impe rmeab le ,  
t h e  depo l a r i z a t i on - r epo l a r i z a t i on  sequence  m i g h t  h a v e  
i n v o l v e d  t h e  t r a n s f e r  of on ly  a few ions a n d  requ i red  l i t t l e  
a d d i t i o n a l  energy.  However ,  as a r e su l t  of t he  increased  
p e r m e a b i l i t y ,  t h e  ionic f luxes  across t h e  m e m b r a n e  m u s t  
b e  s u b s t a n t i a l l y  g r ea t e r  (i.e., t h e  m e m b r a n e  b e h a v e s  as if 
i t  were  a ' s ieve ' )  a n d  thus ,  cons i de r ab l y  more  ene rgy  m a y  
b e  r equ i r ed  to  res to re  t h e  ionic  d i s t r i b u t i o n  to  t he  pre-  
s t i m u l u s  cond i t ions .  Such  a n  inc reased  work  load  would  
be  c o n s i s t e n t  w i t h  ou r  p r ev ious  sugges t ion ,  i.e., t h a t  
m a i n t e n a n c e  of t he  e l eva t ed  ra t e s  of oxygen  c o n s u m p t i o n  

as  o b s e r v e d  w h e n  b r o w n  fa t  is a c t i v a t e d  in v i v o  m a y  be  
s u s t a i n e d  b y  a n  increased  ene rgy  t u r n o v e r  r a t h e r  t h a n  
d i s soc ia t ion  of ce l lu lar  r e sp i r a t i on  f r o m  ene rgy  conse rva -  
t ion  2, 3, 7-% 

Rdsumd. L a  d6po la r i sa t ion  de la m e m b r a n e  des  cellules 
ad ipeuses  b runes ,  p r o d u i t e  p a r  l ' a d m i n i s t r a t i o n  in v ivo  
de no rad r6na l ine ,  es t  auss i  a ccompagn6e  d ' u n e  a u g m e n t a -  
t i on  de  la pe rm6ab i l i t 6  mesur~e  p a r  une  a u g m e n t a t i o n  de 
la  r6 s i s t ance  m e m b r a n a i r e .  
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Syndroma of Forced Weaning in Nurs ing  Female 

F u n c t i o n a l  a n d  morpho log ica l  changes ,  w h i c h  a re  
o b v i o u s l y  assoc ia ted  w i t h  mi lk  p roduc t ion ,  occur  in  t h e  
o r g a n i s m  of r a t s  d u r i n g  l a c t a t i o n :  H y p e r p h a g i a  is 
a c c o m p a n i e d  b y  h y p e r p l a s i a  of t h e  m u c o s a  of t he  smal l  
i n t e s t i ne  1, changes  occur  in  t he  l iver  ~, bone  3, ad rena l s  a, 
in  s e rum l i pop ro t e in s  G, etc. I t  would,  there fore ,  n o t  be  
su rp r i s ing  if t h e  forced w e a n i n g  of t h e  of f spr ing  led to  
more  severe  d i s t u r b a n c e s  in  t he  e q u i l i b r i u m  of t h i s  
inc reased  m e t a b o l i s m .  

As ea r ly  as  in  1936, PUGSL~Y s d e m o n s t r a t e d  hype rca l c -  
u r i a  a f t e r  r e m o v a l  of t h e  young .  I n  ou r  ra t s ,  t h e  s u d d e n  
i n t e r r u p t i o n  of suck l ing  led to  h y p e r p h o s p h a t a e m i a  a n d  
t h e  d e v e l o p m e n t  of p o s t r e p r o d u c t i v e  a r t e r i o p a t h y L  
Nephroca lc inos is ,  a p p e a r i n g  acu te ly  w i t h i n  24 h a f t e r  
forced weaning ,  has  been  de t ec t ed  as a f u r t h e r  a n a t o m i c a l  
f i nd ing  in our  r a t s  s 

Recen t ly ,  we i n v e s t i g a t e d  t he  s e r u m  levels  of sodium,  
po ta s s ium,  m a g n e s i u m ,  glucose, choles te ro l  a n d  fl-lipopro- 
t e ins  a f t e r  forced weaning .  

3laterial and methods. 60 f emale  V~ristal " r a t s  aged  3 -4  
m o n t h s  were  d iv ided  in  2 equal groups  (accord ing  to  t h e  
d i e t  used).  E a c h  of t he se  r a t s  suck led  12 y o u n g  of  he r  
f i rs t  l i t t e r  a n d  forced w e a n i n g  was  ca r r ied  ou t  on  t he  
21st day  of l ac ta t ion .  On t h i s  d a y  one  ha l f  of t he  r a t  
m o t h e r s  was  killed. T he  second ha l f  of each  of t h e  two 
groups  was  ki l led on  t h e  22nd d a y  a f t e r  de l ivery ,  i.e. 
24 h a f t e r  forced weaning .  

I n  t he  b lood  s e r u m  t h e  a b o v e - m e n t i o n e d  c o m p o n e n t s  
were  e s t i m a t e d  b y  fo l lowing m e t h o d s :  g lucose  b y  m e a n s  
of t h e  co lo r ime t r i c  m e t h o d  w i t h  o - to lu id ine  9 s o d i u m  a n d  
p o t a s s i u m  b y  f l a m e  p h o t o m e t r y ,  m a g n e s i u m  w i t h  t h e  
co lo r imet r i c  m e t h o d  us ing  t h i azo l  yellow ~°, choles te ro l  
w i t h  t h e  modi f i ed  co lo r imet r i c  m e t h o d  acco rd ing  to  
PEARSON 11 a n d  f l - l ipoprote ins  b y  m e a n s  of t h e  t u r b i d i -  
m e t r i c  m e t h o d  x2. 

Die t s :  1. The  so-cal led L a r s e n  d ie t  c o n t a i n e d  1500 
ulg/100 g of ca lc ium a n d  600 mg/100  g of phos pho rus .  

Rats 

2. T h e  d ie t  D O S - I I  c o n t a i n e d  1000 rag/100 g of 
ca l c ium a n d  850 mg/100  g of p h o s p h o r u s .  T h e  de t a i l ed  
compos i t i on  of b o t h  these  d ie t s  was  g iven  in our  p rev ious  
p a p e r  18. 

Cont ro l  a n i m a l s :  I n  b o t h  g roups  t he re  were 20 v i rg in  
female  r a t s  of t he  s a m e  age, fed 6 -8  weeks before  k i l l ing  
b y  t he  a p p r o p r i a t e  diet .  

Results and discussion. No s ign i f i can t  d i f ferences  in  
food c o n s u m p t i o n  were  a s c e r t a i n e d  b e t w e e n  ana log ica l  
g roups  of d ie t  1 c o m p a r e d  w i t h  d ie t  2. 

The  resu l t s  are  g iven  in  t h e  Table .  No s ign i f i can t  
d i f ferences  were found  a f t e r  forced wean ing  in t he  levels  of 
glucose, sod ium a n d  m a g n e s i u m .  P o t a s s i u m  showed a 
mi ld  b u t  s ign i f i can t  decrease  the  d a y  a f t e r  forced wean ing  
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Levels of components examined in blood serum in time of weaning and 1 day later 

EXeE~IE~TIA 27/12 

Larsen DO S- I I Significance 
Controls 21st day 22nd day Controls 21st day 22nd day Larsen DOS-II Larsen × DOS-II 

Sodium 141 4- 1.81 140 -t- 1.84 143 :[: 2.64 138 :t: 4.57 140 :[: 2.48 143 4- 2.86 

Potassium 6.4 4- 0.37 7.3 4- 0.60 6.1 4- 0.53 6.9 ~ 0,43 7.4 4- 0.4.5 6.8 4- 0.44 ~ B 1 x B~ 

C 1 × A 1 C~ × A 2 

Magnesium 3.0 ~ 0.24 3.3 4- 0.26 3.6 4- 0.46 2,9 :h 0,15 3.2 4- 0,16 3.3 4- 0.25 C 1 × A t C~x A~ 
C~ × B x C 2 × B 2 

Calcium 11.3 :t: 0.5 15.4 4- 1.6 16.5 ~: 2.0 10.8 :t: 0.5 13.2 4- 1,2 14.9 -I= 1.3 C x x A x } A2 × B21 At x A 2 
l 

C 1 x B 1 C 2 × B 2 B l × B 2 

8.7-4-0.9 5.94-1.2 17.24-2.8 10.94-0,6 11.54-1.3 14.3 4- 1.9 ] Ax ×B1] ] A2x B21 C1 ×C ~ Phosphorus 

C 1 × B 1 C2 × B 2 A1 × A 2 
Bx × B2 

Glucose 158 ~ 10.5 188 :t: 27.4 170 4- 19,5 162 :t: 9.6 177 :~: 25,4 157 :[: 23.1 C 1 × A 1 

521 4- 115.6 402 4- 87.6 583 4- 130.0 488 4- 101.6 533 4- 101.9 680 2- 63.7 ~ ~ A t × /%Lipoproteins A2 
i 

C a × A 1 Cz × B~ B 1 × B 2 

Cholesterol 87 4- 10.3 10l 4- 18.6 113 4- 14.7 106 4- 6.3 128 4- 21.1 158 -}: 32.8 C x x B 1 I A2 >( B~ C1 X c~ 

C~ × A 2 A x x A~ 
C 2 × B 2 B 1 x B~ 

The average values 4- standard deviations are given for sodium and potassium in mE/l, for all other components in mg[100 ml. The significan- 

calculated at 5% of probability. The significant changes after forced weaning are indicated by symbols [AIXBI~ and/or I A2× B~[. ees are 
I - I  

in b o t h  groups.  The l ipids followed showed a s ignif icant  
increase w i t h  t he  excep t ion  of choles terol  in Larsen-  
group where  t he  cholesterol  level was also increased b u t  
no t  s ignif icant ly .  On compar ing  t h e  cont ro ls  w i th  exper i -  
men ta l  animals ,  t he re  were s igni f icant  d i f ferences  in the  
ma jo r i t y  of t he  e x a m i n e d  subs tances ;  du r ing  l ac ta t ion  an  
increase in t h e  levels  of glucose, po tas s ium,  magnes ium,  
cholesterol  and  ca lc ium can be observed ,  whi le  t he  blood 
phosphorus  can  be lower t h a n  in t h e  controls .  Neve r the -  
less, these  resul ts  a p p a r e n t l y  depend  on the  compos i t ion  of 
t he  d ie t  used.  E v e n  in cont ro ls  t he re  was a s igni f icant  
difference in t h e  choles terol  levels be tween  the  groups  fed 
d i f fe rent  diets,  t h e  s a m e  appl ies  to  c o m p a r a b l e  groups  of 
expe r imen ta l  an imals  as regards  b lood  choles terol  and  
/ /- l ipoproteins.  

Vge were surpr i sed  to  no te  t h a t  t h e  b lood sugars  d id  no t  
r ise af ter  forced weaning.  The  m e t h o d  used is no t  exac t ly  
specific for glucose and  t h e  resul ts  m a y  be inf luenced by  
the  presence  e.g. lactose.  W h e n  in mix tu re ,  t he  level  of 
lactose influences t h e  final  resul t  so t h a t  t he  e s t ima ted  
value  for 'g lucose '  is a lways  lower. U n d e r  our  expe r imen ta l  
condi t ions ,  a ce r ta in  a m o u n t  of lactose p r o b a b l y  en te rs  
t h e  b lood s t ream.  

The  decrease  of po ta s s ium af ter  forced wean ing  could 
p e r h a p s  ref lect  t he  h igher  reclease of minera locor t ico ids  
dur ing  t h e  ' s t ress '  s i tua t ion  of forced weaning.  

The  'specific '  effect  of the  die t  on the  consequences  of 
forced weaning  was par t i cu la r ly  ev iden t  in one of our  
prev ious  expe r imen t s  ~3. Str iking differences in th is  respec t  
shows the  se rum phosphorus  and calcium. The  changes  in 
t he  blood calc ium and /o r  phosphorus  af ter  forced wean ing  
m i g h t  expla in  PUGSLEY'S observa t ion  t h a t  hyperca lcu r i a  
occurs if suckl ing had  sudden ly  been s topped.  

The  p r e l im ina ry  conclusion can there fore  be d r a w n  
t h a t  cer ta in  b iochemica l  changes  occur in the  blood, urine 
and  poss ib ly  in some organs  af ter  forced weaning  of t he  
young  in female  nurs ing  rats .  However ,  somet imes  deft- 

n i te ly  pa thologica l  morphologica l  changes  develop.  The 
consequences  of forced weaning  are dependen t ,  in add i t ion  
to  o the r  factors ,  on the  compos i t ion  of the  diet,  as well as, 
of course, on the  s tage  of l ac ta t ion  a t  which  suckl ing was  
s topped .  In  t ru ly  ' spon taneous '  weaning,  for example ,  no 
ana tomica l  changes  occur  14. May be t h a t  t he  above -  
m e n t i o n e d  changes  a f te r  forced wean ing  do no t  necessar i ly  
charac te r ize  t he  s i tua t ion  comple te ly .  Thus ,  a n u m b e r  of  
ques t ions  requi r ing  fu r the r  research  have  ar i sen  and  we 
have  there fore  decided,  to  d r a w  a t t e n t i o n  to  th is  p roblem.  

In  our  opinion,  these  s y m p t o m s  should be p re l imina ry  
des igna ted  as the  s y n d r o m e  of forced weaning.  

Zusammen/assung. Als wei tere  S y m p t o m e  des S3mdroms 
der  gewal t san len  E n t w 6 h n u n g  w u r d e n  bei  den  R a t t e n -  
weibchen  leichte  Senkung  des Kalis  und  zugleich Ans t ieg  
der  f l -Lipoproteine und des Cholesterol  im Blutspiegel  
gefunden.  
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