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2 regress ion  coeff ic ients  are s ign i f i can t ly  d i f fe ren t  
(p < 0.05) ~. 

T h e  a c c u m u l a t i o n  of t i s sue  choles te ro l  seemed  to  be  
m a i n l y  d e t e r m i n e d  b y  exercise.  F igu re  2 p re sen t s  t h e  
l i nea r  regress ion  l ines for  t h e  10 r a t s  r e p r e s e n t i n g  each  
of t h e  3 exercise t r e a t m e n t s .  T he  l i nea r  co r re l a t ion  of 
choles tero l  ga in  a n d  inges t s - f ree  we igh t  ga in  was v e r y  
h i g h  for  t h e  i m m e r s e d  ra ts ,  i n d i c a t i n g  t h a t  choles te ro l  
ga in  was h i g h l y  we igh t  ga in  d e p e n d e n t  in  these  an imals .  
As a resul t ,  t h e  l i nea r  regress ion  coeff ic ient  of t h i s  t r e a t -  
m e n t  g roup  was  s ign i f i can t ly  d i f f e ren t  (p < 0.01) f rom 
t h e  s e d e n t a r y  a n d  exercised groups .  T he  s e d e n t a r y  a n d  
exerc ised g roups '  regress ion  coeff ic ients  were  n o t  signifi-  
c a n t l y  d i f fe ren t  f rom one ano the r ,  b u t  t h e  exercised r a t s  
ga ined  s ign i f i can t ly  more  cho les te ro l  ( p <  0.01). I t  is 
poss ible  t h a t  exercise  would  be  less s t ressful  in f emale  
r a t s  if t h e y  were  a l lowed to  r e m a i n  s e d e n t a r y  on  d a y  of 
es t rus ,  b u t  t h i s  will  r equ i re  f u r t h e r  s tudy .  

Conclusion. Young ,  a d u l t  f emale  r a t s  inges t ing  a h i g h  
fa t  d i e t  ove r  a n  8-week-per iod  ga ined  more  f a t  t h a n  
those  c o n s u m i n g  a n  equa l  n u m b e r  of calor ies  of a low 
fa t  diet .  I n  s eden ta ry ,  b u t  n o t  in  exercised,  females  t he  
f a t  level  of t h e  d ie t  also in f luenced  t he  r a t e  of t i s sue  
cho les te ro l  a c c u m u l a t i o n .  F e m a l e s  t h a t  were  exerc ised 

a n d / o r  i m m e r s e d  da i ly  in 27 °C w a t e r  h a d  e l eva t ed  s e rum 
a n d  t i s sue  cho les te ro l  levels  ove r  t h a t  f ound  in  t h e i r  
s e d e n t a r y  c o u n t e r p a r t s L  

Zusammen/assung. l u n g e ,  ausgewachsene  weib l iche  
R a t t e n  n a h m e n  n a c h  8 "Wochen f e t t r e i che r  DiAt m e h r  
F e t t  auf  als  so lche  m i t  e iner  f e t t a r m e n  DiRt, abe r  gleich- 
viel  Kalor ien .  Bei  W e i b c h e n  m i t  k6 rpe r l i che r  B e w e g u n g  
wa r  de r  C h o l e s t e r i n g e h a l t  des B lu t e s  u n d  des Gewebes  
h 6 h e r  als bei  e i ngespe r r t en ,  s i t z e n d e n  Tieren.  
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Surface Tension of Cell Types in Differentiating CNS of Chick 

Af te r  i t s  e s t a b l i s h m e n t ,  t h e  bas ic  s t r u c t u r e  of CNS of 
ch ick  unde rgoes  va r i ous  e x t e r n a l  a n d  i n t e r n a l  t r a n s f o r m a -  
t ions .  I n  t h i s  process  of i n d i v i d u a t i o n  of t h e  cen t r a l  
n e r v o u s  sys tem,  mul t i fo ld  even t s  l ike cell p ro l i fe ra t ions ,  
h i s tod i f f e r en t i a t i on ,  m i g r a t i o n  a n d  cel lu lar  d e g e n e r a t i o n  
t a k e  place.  These  morpho log i ca l  m a n i f e s t a t i o n s  are,  i t  is 
cons idered ,  a lways  a s soc ia t ed  w i t h  b iogenes is  of va r i ous  
cell s u b s t a n c e s  w h e n  t h e  s tea r ic  c o n f o r m a n c e s  of t he  
molecules  of a cell are  es tab l i shed .  A t  t h e  same  t ime,  all 
t h e  cells in t he  d i f f e r en t i a t i ng  c e n t r a l  n e r v o u s  s y s t e m  of 
ch i ck  are  n o t  m e t a b o l i c a l l y  e q u i p o t e n t  a n d  in d i f fe ren t  
sec tors  of t he  c e n t r a l  n e r v o u s  s y s t e m  t he  biogenesis  of 
a t  leas t  some ot t h e  c y t o c h e m i c a l  m a t e r i a l s  o f ten  differ  ~-3. 
F u r t h e r ,  v a r i a t i o n  ill t h e  l ip id  m e m b r a n e s  of d i f f e ren t  
k i n d s  of t i s sues  o f t en  changes  t h e  phys ica l  p rope r t i e s  of 
cells 4. Hence ,  if t h e r e  is a n y  a l t e r a t i o n  in t h e  com pos i t i on  
of t h e  cell m e m b r a n e  f rom one  p h a s e  of d e v e l o p m e n t  to  
t h e  o ther ,  sur face  t en s io n  of d i f f e ren t  cell t ypes  is also 
l ike ly  to  va ry .  As sur face  t ens ion  is r e l a t ed  to  t h e  surface  
e n e r g y  of a cell n, i t  will  be  of m u c h  i n t e r e s t  to  e v a l u a t e  
t h e  t e n s i o n  of cell  t y p e s  in  t h e  4 p r inc ipa l  sec tors  of t h e  
d i f f e r e n t i a t i n g  c e n t r a l  n e r v o u s  s y s t e m  viz.  fore-, mid- ,  
h i n d - b r a i n  a n d  t h e  sp ina l  cord  of chick.  T he  i m p o r t a n c e  
of sur face  ene rgy  ha s  p rev ious ly  been  cons idered  in 
m o r p h o g e n e s i s  of a m p h i b i a n  embryos% 

The  CNS of w h i t e  l eghorn  ch i ck  e m b r y o s  i n c u b a t e d  a t  
38 °C a n d  be long ing  to  t h e  age g roup  b e t w e e n  6-25  days  
was  d i ssec ted  out .  T h e  cells f r om fore-, mid- ,  h i n d - b r a i n  
a n d  sp ina l  cord  were m e c h a n i c a l l y  s e p a r a t e d  b y  s ieving 
t h r o u g h  a piece of si lk in  ch ick  R i n g e r  solut ion.  T he  
surface  t en s ion  was  e s t i m a t e d  b y  M u d d ' s  i n t e r f ac i a l  t en -  
s ion p h e n o m e n o n  ? acco rd ing  to  w h i c h  a cell  in  c o n t a c t  
w i t h  a f lu id  will  f o rm  a n  in t e r f ac i a l  zone a n d  will be  
c o m p l e t e l y  w e t t e d  b y  t h e  f luid if i t  h a s  a n  equa l  or  lower  
t e n s i o n  t h a n  t h a t  of t h e  cell. T he  p h e n o m e n o n  will  n o t  
t a k e  p lace  if t h e  f lu id  h a s  a t en s i on  h i g h e r  t h a n  t h a t  of 
t h e  cell surface.  I n  t h i s  way,  b y  e x a m i n i n g  u n d e r  a 
mic roscope  t h e  t en s ion  of a cell a g a i n s t  a f luid (e.g. gly- 
cer ine  d i lu t ed  w i t h  glass d is t i l led  wate r )  is e s t ab l i s hed  

a n d  the  t ens ion  of t h e  r e spec t ive  f luid is d e t e r m i n e d  b y  
t h e  usual  cap i l l a ry  m e t h o d .  The  e x p e r i m e n t s  were 
r epea t ed  5 t i m e s  w i t h  r e spec t  to  a single embryo .  The  
t ens ion  va lues  were  ca l cu l a t ed  a g a i n s t  5 e m b r y o s  a t  each 
d a y  of o b s e r v a t i o n .  All  t h e  e x p e r i m e n t s  were  ca r r ied  ou t  
a t  a c o n s t a n t  t e m p e r a t u r e  of 21 °C. 

Results and discussion. T h e  sur face  t en s ion  of d i f f e ren t  
cell t ypes  is s h o w n  in t h e  Table .  T h e  sur face  t ens ion  of a 
cell d e p e n d s  m u c h  on  i ts  cons t i t u t i on ,  p a r t i c u l a r l y  t he  
l i pop ro t e in  molecules  a t  t h e  m e m b r a n e  a r ea  wh ich  unde r -  
goes c h a n g e s  d u r i n g  d i f f e r en t i a t i on  s . "When t he  surface  
t en s ion  is h igh ,  i t  i nd ica t e s  t h a t  t h e  cell sur face  will be 
spher ica l  to  occupy  a m i n i m u m  area.  A n e r v e  cell unde r -  
going  d i f f e r e n t i a t i o n  r e m a i n s  a t  f i rs t  spher ica l ,  i n d i c a t i n g  
h i g h  t en s ion  va lue ,  b u t  w h e n  t h e  po la r  n a t u r e  is a t t a i n e d  
d u r i n g  d i f f e r e n t i a t i o n  8, t h e  v a l u e  of t h e  surface  t ens ion  
becomes  obv ious ly  decreased.  Th i s  is in  c o n f o r m a n c e  w i t h  
t h e  p r e s e n t  f ind ings  w h i c h  i nd i ca t e  t h a t  t he  t ens ion  
r e m a i n s  h igh  a t  t h e  ea r ly  s tage  of d e v e l o p m e n t  a n d  w i t h  
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Means of surface tension (in dynes/100 era) of the cell types of differentiating CNS of the chick 

EXPERIENTIA 27/2 

Parts Days 
of CNS 6 8 10 12 14 16 18 20 23 25 Mean 

Fore-brain 59.9973 60.0618 61.3503 55.9748 58.1292 58.4760 
Mid-brain 60.9498 60.7350 58.0310 57.1399 55.2452 55.0652 
Hind-brain 60.1883 60.7071 49.9640 48.8573 47.1043 46.1492 
Spinal cord 58.6016 59.6205 54.2214 49.8238 48.8318 45.0713 
Mean 59.9345 60.2811 55.8916 52.9489 52.3276 51,1904 

56.4060 47.8957 44.3364 44.5629 54.7190 
53,6894 48.2660 43.1723 41.4299 53.3724 
46.1342 45.7957 43.7233 41.2209 48.7844 
44.6550 42.2970 42.0962 39.4816 48.4700 
50.2211 46.0636 43.3321 41.6738 51.3364 

For comparison of parts means, c.d. at 5%, 1.4808. 

t h e  p rogress  of d i f f e r en t i a t i on  t h e  vMue  of surface  t en s i on  
becomes  decreased.  

T h o u g h  a p p a r e n t l y  t h e  va r i ous  p a r t s  of t he  d i f fe ren-  
t i a t i n g  CNS of  ch ick  do  n o t  show iden t i ca l  r e l a t i onsh ip s  
so I a r  as  t h e  sur face  t e n s i o n  of cell t y p e s  a re  conce rned ,  
i t  m a y  be  o b s e r v e d  f r o m  t h e  T a b l e  t h a t  t h e  va lues  of t h e  
sur face  t en s ion  of t h e  cell t y p e s  of t h e  fore- a n d  m i d - b r a i n  
a n d  those  of t he  h i n d - b r a i n  a n d  t h e  sp ina l  co rd  a re  v e r y  
m u c h  s t a t i s t i c a l l y  s imilar ,  as  t hose  vMues  a re  a lways  less 
t h a n  t h e  c.d. va lues  a t  5 %  level.  Thus ,  wh i l e  t h e  va lues  
for  t h e  fore- a n d  m i d - b r a i n  are  qu i t e  d i f f e ren t  f rom those  
of t h e  h i n d - b r a i n  a n d  t he  sp ina l  cord,  as  e v i d e n t  f rom t h e  
c o m p a r i s o n  of p a r t s  a t  5 %  Ievel,  t h e  va lues  of t h e  f i r s t  
two  p a r t s  of t h e  c e n t r a l  n e r v o u s  sys tem,  viz. fore-  a n d  
m i d - b r a i n ,  are  s imi l a r  whi le  t h e  va lues  of t h e  h i n d - b r a i n  
a n d  t h o s e  of t he  sp ina l  cord  a re  also alike.  Th i s  p h e n o m e n o n  
fits well  w i t h  t he  fac t  t h a t  t h e  a n t e r i o r  p a r t  of t h e  p r i m i t i v e  
s t r e a k  gives rise to  t he  fo re -b ra in  whi le  t h e  pos t e r io r  p a r t  
of t he  s t r e a k  gives r ise to  t h e  sp ina l  co rd  ; m i d - b r a i n  comes  
f rom t h e . a n t e r i o r  ha l f  of t he  m i d d l e  piece of t he  p r i m i t i v e  
s t r e a k  whi le  t he  h i n d - b r a i n  is t h e  o u t c o m e  f rom t h e  
pos t e r io r  p o r t i o n  of t h e  m i d d l e  piece. Thus ,  d u r i n g  ind iv id -  

ua t ion ,  t h e  d i f f e r en t i a t i ng  cells d i s t r i b u t e d  in  t h e  an t e ro -  
pos t e r i o r  d i rec t ion  of t h e  p r i m i t i v e  s t r e a k  m a i n t a i n  t h e  
or ig ina l  p a t t e r n  of t h e  g r a d i e n t  p r o p e r t y .  

T h e  e s t i m a t e d  regress ion l ines  for  t h e  d a t a  were cal- 
cu la t ed .  T h e  re su l t s  i n d i c a t e d  s ign i f i can t  l i nea r  decrease  
of t h e  sur face  t e n s i o n  as  a f u n c t i o n  of t h e  inc reas ing  age  
of t h e  embryo .  C o m p u t a t i o n  of t h e  co r re l a t ion  coeff ic ient  
(r) of  t he  d a t a  showed  a per fec t  n e g a t i v e  co r r e l a t i on  in  
each  case. F ina l ly ,  t h e  s igni f icance  of r was  e s t i m a t e d  b y  
t - tes t .  The  a p p a r e n t  n e g a t i v e  co r re l a t ion  was  found  t o  be  
real  ( p <  0.01) a n d  was v e r y  s t r o n g  s ince 80% of t h e  
t o t a l  v a r i a n c e  is due  to  regress ion.  

ZusammenJassung. E s  wird  gezeigt ,  dass  die Oberfl~i- 
c h e n s p a n n u n g  y o n  N e u r o b l a s t e n  s ich  m i t  z n n e h m e n d e r  
Di f fe renz ie rung  ~tndert.  E s  k a n n  e in  k r a n i o k a u d a l e r  E n t -  
w i c k l u n g s g r a d i e n t  nachgewiesen  werden .  

S. MAJI, iN. DAS a n d  A. B o s e  

Zoology Department, Kalyani University, 
Kalyani (Nadia, W.B., India), lO March 1970. 

Fever  in the M o n k e y  P r o d u c e d  b y  the Direct  Act ion  o f  P y r o g e n  o n  t h e  H y p o t h a l a m u s  ~ 

The  s u b h u m a n  p r i m a t e  is genera l ly  less r e spons ive  
t h a n  t h e  h u m a n  to  bac t e r i a l  py rogens  a d m i n i s t e r e d  b y  
t h e  sy s t emic  rou t e  2. Fo r  example ,  t h e  e n d o t o x i n  of 
Salmonella typhosa or Escherichia coli i n j ec t ed  i.v. in  
doses as h i g h  as 10-12 m g  pe r  kg p roduces  l i t t l e  if a n y  
febr i le  response  in t h e  m o n k e y  unless  t he  a n i m a l  is 
r e s t r a i n e d  a n d  covered  w i t h  a b l a n k e t  3. 

I n  t he  r a b b i t  a n d  cat ,  c e r t a i n  regions  of the  b r a i n - s t e m  
are  k n o w n  to  be  sens i t ive  to  t he  presence  of a bac t e r i a l  
p y r o g e n  4,~. I n  fact ,  t h e  local  in j ec t ion  of a n  e n d o t o x i n  
or l eukoey t ic  py rogen  evokes  a py rex ic  response,  t he  
m a g n i t u d e  a n d  l a t e n c y  of w h i c h  depends  upon  t he  
p r o x i m i t y  of the  in j ec t ion  to  t h e  a n t e r i o r  h y p o t h a l a m i c ,  
p re -op t i c  region.  I n  t he  p r e s e n t  expe r i m en t s ,  we h a v e  
found  t h a t  d i f f e ren t  e n d o t o x i n s  in j ec ted  local ly  in  t h e  
ros t r a t  h y p o t h a l a m u s  of t h e  m o n k e y  are  able  to  p r oduce  
a d o s e - d e p e n d e n t  fever,  v a s o c o n s t r i c t i o n  a n d  sh iver ing .  

NIateriats and methods. Mate rhesus  monkeys ,  we igh ing  
5.0-6.5 k g  were a c c l i m a t e d  to  special  r e s t r a i n i n g  cha i r s  
a n d  m a i n t a i n e d  a t  a r oom t e m p e r a t u r e  3f 23-25°C.  
U n d e r  r ig id  asep t ic  p recau t ions ,  a n  a r r a y  of micro-  
i n j e c t i o n  c a n n u l a e  guides  was  i m p l a n t e d  s t e r eo t ax ica l ly  
in  e a c h  monkey ,  a cco rd ing  to  surg ica l  p r o c e d u r e s  de-  
sc r ibed  p rev ious ly  ~. Seven  to  10 days  were a l lowed for  
r e c o v e r y  f rom surgery .  D u r i n g  a n  e x p e r i m e n t ,  b o d y  
t e m p e r a t u r e  was  m o n i t o r e d  c o n t i n u o u s l y  e i t h e r  f rom a 
t h e r m i s t o r  b e a d  i m p l a n t e d  a g a i n s t  t h e  s ag i t t a l  s inus,  a 
p r o b e  i n se r t ed  w i t h i n  t h e  colon,  or  b o t h .  

A con t ro l  so lu t ion  or  a n  e n d o t o x i n  was  in j ec t ed  in to  
b r a i n  t i s sue  in  a v o l u m e  of 0 .8-1.2 [zl a t  a d e p t h  of 

6--10 m m  b e n e a t h  t he  c a n n u l a  guide tube .  Shigella dysen- 
teriae ( type  SH 16), Salmonella typhosa ( type  643) a n d  
Escherichia coli ( type  ~V3110) were  g rown to  a concen-  
t r a t i o n  of 2-5  X109 o rgan i sms  pe r  m l  a n d  t h e n  ki l led 
b y  to luene  bubb l ing .  The  cells were t h e n  s e p a r a t e d  b y  
cen t r i fuga t ion ,  w a s h e d  a n d  r e - suspended  in an  e q u i v a l e n t  
v o l u m e  of 0.90//0 pyrogen- f ree  sal ine.  Suspens ions  for 
mic ro - in j ec t ion  of t h e  cell bodies  were p r e p a r e d  in 
pyrogen- f ree  0 .9% sal ine  in d i lu t ions  r a n g i n g  f rom 1 :2  
to  1 : 1000. 

Results and discussion. W h e n  a n  e n d o t o x i n  was micro-  
i n j ec t ed  in to  t he  a n t e r i o r  h y p o t h a l a m u s  or p re -op t i c  
area,  a long- las t ing  fever  was  p r o d u c e d  w h i c h  was  
a c c o m p a n i e d  by  i n t e r m i t t e n t  sh iver ing ,  p i loe rec t ion  a n d  
a d r a w i n g  up  of t h e  l i m b s  cha rac t e r i s t i c  of hudd l ing .  
T h e  F i g u r e  i l lu s t r a t e s  t h e  py rex i c  responses  of t h r e e  
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