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in  G r o u p  2, a n d  h i g h e s t  in  G r o u p  3. These  d i f ferences  
b e t w e e n  t h e  g roups  were  h i g h l y  s ign i f i can t  (p < 0.001). 
T h e  n i t r o g e n  c o n t e n t  on  t h e  o t h e r  h a n d ,  was  s ign i f i can t ly  
h i g h e r  (p < 0.001) in  G r o u p  1 t h a n  in  G r o u p  2 or  G r o u p  3. 
T h e  d i f ference  b e t w e e n  t h e  l a t t e r  2 g roups  was  n o t  s igni-  
f icant .  

Discussion. The  younges t ,  m o s t  r a p i d l y  g rowing  r a t s  
re leased t he  m o s t  F F A  pe r  u n i t  w e i g h t  of t he  t i ssue  in 
vitro. The  n i t rogen  c o n t e n t  pe r  u n i t  w e i g h t  was  also t h e  
h ighes t  in  th i s  group.  T he  di f ference b e t w e e n  t he  g roups  
was m u c h  less s t r i k ing  if re lease of F F A  was  expressed  
pe r  n i t r ogen  c o n t e n t  of t h e  t issue.  Tissue  t r ig lycer ide  
c o n t e n t  was  h i g h e s t  in t h e  o ldes t  g roup  a n d  lowest  in  
t he  y o u n g e s t  group.  These  d i f ferences  b e c a m e  m u c h  
more  m a r k e d  w h e n  expressed  pe r  n i t r o g e n  c o n t e n t  of 
t h e  t issue.  Since F F A  release b y  ad ipose  t i s sue  is u n d e r  
t he  in f luence  of t i ssue  lipases,  i t  could  be  a s s u m e d  t h a t  
e i t he r  c o n c e n t r a t i o n  a n d / o r  a c t i v i t y  of t he se  l ipases  was 
g r e a t e r  in  t h e  y o u n g e r  a n i m a l s  t h a n  in  t h e  o lder  ones.  

I t  is n o t  c lear  a t  t h e  p r e s e n t  t ime ,  w h a t  b e a r i n g  these  
f ind ings  h a v e  on  in vivo condi t ions .  I t  m i g h t  be  specu la t ed  
t h a t  t h e r e  is a r e l a t i ons h i p  b e t w e e n  more  e x t e n s i v e  
a c c u m u l a t i o n  of  ad ipose  t i ssue  w i t h  a d v a n c i n g  age a n d  
t he  decreased  release of F F A  f rom t he  ad ipose  t issue.  

I t  m i g h t  also be  sugges ted  t h a t  t h e  y o u n g  r ap i d ly  
g rowing  r a t s  h a v e  a n  a b u n d a n t  s u p p l y  of g r o w t h  h o r m o n e  
w h i c h  could  be  respons ib le  for  t he  increased  release a n d  

decreased  a c c u m u l a t i o n  of F F A ,  b u t  t h i s  c a n n o t  be  
d e t e r m i n e d  w i t h  p r e s e n t l y  ava i l ab l e  i n fo rma t ion .  F ina l ly ,  
i t  h a s  b e e n  observedX~ t h a t  t i s sues  f rom y o u n g  a n i m a l s  
a re  more  r e spons ive  to  t h e  m e t a b o l i c  effects  of insu l in  
t h a n  t i s sues  r e m o v e d  f rom older  ra ts .  T h e  connec t ion ,  
if a n y  b e t w e e n  t h i s  f ind ing  a n d  t he  p r e s e n t l y  r e p o r t e d  
o b s e r v a t i o n s  h a s  n o t  been  clar if ied.  

Zusammenfassung. Die A b s o n d e r u n g  freier  Fe t t sXuren  
aus  d e m  F e t t g e w e b e  wurde  bet  v e r s c h i e d e n  a l t en  R a t t e n  
(1. G r u p p e  u n t e r  100 g, 2. G r u p p e  180-300 g u n d  3 . G r u p p e  
380-500 g) in vitro e rmi t t e l t .  F/Jr das  F e t t g e w e b e  dc r  
N e b e n h o d e n  e rgab  sich in der  1. G r u p p e  die st~irkste Ab-  
s o n d e r u n g  freier  F e t t s ~ u r e n  u n d  d e r e n  w i r k s a m s t e  F6 r -  
d e r u n g  d u r c h  E p i n e p h r i n .  H i n g e g e n  wa r  de r  G e h a l t  a n  
3-Glycer iden  in de r  1. G r u p p e  a m  n iedr igs ten ,  in  de r  
3. G r u p p e  a m  h6chs t en .  

H.  ALTSCHULER, M. LIEBERSON, a n d  J .  J .  SPITZER 

Gerontological Research Institute, Philadelphia and the 
Hahnemann Medical College, Philadelphia (Penn.~USA), 
October 13, 1961. 

I~ j .  M. HAGEN, E. G. BALL, and O. CO~PER, J, biol. Chem. ~34, 781 
(1959). 

O n  t h e  i n  v i t ro  Corticotropin Releasing F a c t o r  

( C R F )  A c t i v i t y  o f  t h e  H e p t a p e p t i d e :  M e t h i o n y l -  

G l u t a m i n y l - H i s t i d y l -  P h e n y l a l a n y l - A r g i n y l -  

T r y p t o p h y I - G l y c i n e  

I n  a p receed ing  p u b l i c a t i o n  1, we h a v e  m e n t i o n e d  t h e  
in vitro C R F  a c t i v i t y  m e a s u r e d  b y  t h e  m e t h o d  of SAFFRAN 
e t  al. 2 of t h e  h e p t a p e p t i d e  H-Met -Glu  (NH2) -His -Phe-Arg-  
T r y - G l y - O H  syn thes i zed  b y  KAPPELER a n d  SCH~VYZER 3,4. 
Th i s  h e p t a p e p t i d e  was a l r e ady  k n o w n  for  i ts  m e l a n o c y t e  
s t i m u l a t i n g  a c t i v i t y  (MSH a c t i v i t y ) ;  i t  r e p r e s e n t s  a 
s equence  of s even  a m i n o  acids  c o m m o n  to  t h e  h o r m o n e s  
of t h e  co r t i co t rop ins  (ACTH) a n d  M S H  group.  

L a t e r  on, t h e  h e p t a p e p t i d e :  H - M e t - G l u - H i s - P h e - A r g -  
T r y - G l y - O H  which  differs f rom t he  p receed ing  one  o n l y  
b y  t h e  absence  of a n  amide  group,  was  s y n t h e s i z e d  b y  LI 
e t  al. a n d  f o u n d  to h a v e  b o t h  m e l a n o c y t e  s t i m u l a t i n g  a n d  
c o r t i c o t r o p i n  re leas ing  ac t iv i t i e s  (MSH a n d  C R F  ac t iv -  
ities) 6 

I n  t h e  p r e s e n t  note ,  we descr ibe  a series of in vitro assays  
of t he  h e p t a p e p t i d e  H - M e t - G I u ( N H 2 ) - H i s - P h e - A r g - T r y -  
G l y - O H  p e r f o r m e d  in ou r  l a b o r a t o r y  be t w een  D e c e m b e r  
1959 a n d  O c t o b e r  1961, A large  n u m b e r  of d e t e r m i n a t i o n s  
m a d e  d u r i n g  t h i s  pe r iod  gave  c o n s i s t a n t  resul ts ,  some of 
t he  m o s t  s ign i f i can t  of w h i c h  h a v e  b e e n  col lec ted  in t he  
Table .  

T h e  e x p e r i m e n t a l  de ta i l s  are  t hose  descr ibed  b y  SAFFRAN 
et  al.*. The  C R F  a c t i v i t y  m a y  be  expressed  e i t he r :  (1) as 
t he  m i n i m a l  dose of ac t ive  m a t e r i a l  w h i c h  is ab le  to  
p r o v o k e  a s t a t i s t i c a l l y  s ign i f i can t  increase  of the  sec re t ion  
of A C T H  b y  t he  a n t e r i o r  p i t u i t a r y  of ra t s ,  v e r s u s  non -  
s t i m u l a t e d  a n t e r i o r  p i t u i t a r i e s ;  (2) as t he  dose of ac t ive  
m a t e r i a l  ab le  to  p roduce  a r e sponse  equa l  to  t h e  r e sponse  
g i v e n  b y  a c o n s t a n t  s t a n d a r d  p r e p a r a t i o n .  

A t  t he  p r e s e n t  t ime ,  b o t h  m e t h o d s  of expres s ion  are  
used ;  in t h e  T a b l e  we h a v e  used  u n i f o r m l y  t h e  second  
m o d e  of expres s ion  so t h a t  r e c e n t  r e su l t s  m a y  be  com-  
p a r e d  to  t h e  f o r m e r  ones  ca l cu l a t ed  a c c o r d i n g  to  t h e  

second  mode.  The  r a t s  u t i l ized  for  t he  assays  were  ma le  
a n i m a l s  of t he  W i s t a r  U.S .A.  s t r a in ,  we igh ing  150 g. 

D i f f e ren t  doses  of t h e  h e p t a p e p t i d e  were  t e s t ed  ve r sus  
a c o n s t a n t  u n i f o r m  dose of 4 ~zg of C R F  91~; t h i s  dose of 
4 ~zg of C R F  91 was  cons idered  as  a p r o v i s i o n n a l  u n i t  of 
C R F  ac t i v i t y .  T h e  a c t i v i t y  of a n y  u n k n o w n  m a t e r i a l  was  
expressed  b y  t h e  r a t i o  b e t w e e n  t h e  a m o u n t  of A C T H  re- 
leased b y  t h i s  m a t e r i a l  ve r sus  t he  amoun t ,  of A C T H  re-  
leased b y  4 vtg of C R F  91. Gene ra l l y  speak ing  t h i s  r a t i o  
var ies  b e t w e e n  a r a t h e r  n a r r o w  r a n g e  a n d  severa l  h u n d r e d  
assays  p e r f o r m e d  so fa r  h a v e  s h o w n  t h a t :  a r a t i o  0.5 
m e a n s  no  s t i m u l a t i o n ;  a r a t io  b e t w e e n  0.5 a n d  1.0 m e a n s  
w e a k  s t i m u l a t i o n ;  a r a t io  b e t w e e n  1.0 a n d  1.5 m e a n s  
m e d i u m  s t i m u l a t i o n ;  a r a t io  b e t w e e n  1.5 a n d  2.0 m e a n s  
h i g h  s t i m u l a t i o n .  

The  resu l t s  of these  d e t e r m i n a t i o n s  were  e v a l u a t e d  b y  
s t a n d a r d  s t a t i s t i c a l  t e s t s  s t he  l imi t s  of conf idence  were  
ca lcu la ted  for t h e  r a t i o s  as well  as t h e  ' d e p a r t u r e  f rom 
para l l e l i sm ' .  T h e  assays  r e p o r t e d  in  t h e  T a b l e  do  n o t  show 
a n y  d e p a r t u r e  f rom para l l e l i sm exceed ing  t he  c r i t i ca l  
values. The data of the Table show that the heptapeptide 
is able to release an amount of ACTH greater than the 
amount released by 4 i~g of CRF 91 at the doses of 4, 2, I, 

1 M. PRIVAT DE GARILHE, C. GRos, J. PORATtI, and E. B. LINDNER, 
Exper. 16, 414 (1960). 

2 M. SAFFRAN, A. V. SCHALLY, a n d  B.  G. BENFe'Z, Endocrinology 57, 
399 (1957). 
n .  KAPPELER and R. SCHWYZER, Exper. 16, 415 (1960). 

4 H. KAPPELER and R. SCHWYZER, Helv. chim. Acta 43, 1453 (1960). 
C. H. Lt, E. SC~NABEL, D. C~UNG, and T. B. Lo, Nature 189, 143 
(1961). 
CRF 91 is posterior pituitary extract made according to KAMM'S 
procedure 7 followed by a run through oxycellulose. This preparation 
contains, in addition to CRF, 5-6 units of vasopressin per rag, it 
was generously supplied by Organon, Oss (Holland). 

7 0 .  KAMM et al., J. Amer. chem. Soc. ~0, 573 (1928). 
L. LxsoN, Statistiqueapph:qude dla biologie expdrimentale (Gauthier- 
Vitlars, Paris 1958). 
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Date amounts of heptapeptide ACTH released by ~ ~tg Limits of confidence F 
~tg ACTH released 4 ~tg CRF 91 

29. 2. 1960 4.0 2.02 1.65-2.58 
7. 3. 1960 2.0 1.32 0.85-2.23 
4. 10. 1960 1.0 1.43 0.73-3.17 
8. 3. 1960 0.5 1.43 1.10-1.93 
9. 3. 1960 0.1 1,0,1 0.66-1.78 
6. 10. 1961 0.1 1.16 0.74-1.87 

15. 12. 1959 0 0.66 0.51-0.82 
12. 10. 1961 0 0,51 0.33-0,73 

274.0 0.039 
49.3 0.096 
24.0 0.140 

137.7 0.057 
,17.6 0.098 
54.0 0.092 

205.0 0.047 
105.9 0.066 

and 0.5 ~g; t he  dose of 4 ~zg of h e p t a p e p t i d e  doubles  t he  
release of ACTH ob ta ined  wi th  4 btg of C R F  91. By  
lowering progress ive ly  the  doses of h e p t a p e p t i d e  one 
reaches  t he  po in t  where  0.1 [zg of th i s  ma te r i a l  is still  able 
to  release an a m o u n t  of ACTH equal  to  t he  a m o u n t  
re leased b y  4 btg of C R F  91. W h e n  the  h y p o p h y s e s  receive 
no s t imu la t ion  t h e y  release only  one hal f  of the  a m o u n t  of 
ACTH released b y  4 ~zg of C R F  91 and  one four th  of t h a t  
released b y  4 [zg of the  h e p t a p e p t i d e .  

In  th i s  series of e x p e r i m e n t s  we were  thus  able to de- 
m o n s t r a t e  t h a t  the  h e p t a p e p t i d e  H-Met-Glu(NH2)-His-  
P h e - A r g - T r y - G l y - O H  was  capable  of re leasing cor t ico-  
t rop in  i n  vitro. No def in i te  conclusion can be d r a w n  a t  
p re sen t  concern ing  the  in  vivo ac t iv i ty  of th is  pep t ide  and  
i ts  possible physiological  role. 

Rgsumd. Au cours d ' une  s~rie d 'exp~r iences  d~cri tes  en 
d6tail  nous  avons  observ~ le ph~nom~ne s u i v a n t :  l ' h e p t a -  
pep t ide  H-Met -Glu (NH~)-His -Phe-Arg-Try-Gly-OH est  
suscept ible  & a u g m e n t e r  in  vitro, de fa~on s t a t i s t i q u e m e n t  
significative,  la l ib6ration de cor t i co t rop ine  pa r  des ant6-  
h y p o p h y s e s  de ra t  isol6es. 

M. PRIVAT DE GARILHE and  C. GROS, 
wi th  the  technica l  co l labora t ion  of 
YVELINE LOZAC'H and  BERNADETTE 
GARNUCHOT 

Laboratoire de Chimie Biologique de la Facul td des Sciences, 
Par i s  (France), le 3 novembre 7961. 

C u m u l a t i v e  R e c o r d  o f  M o t o r  A c t i v i t y .  ( A  N e w  

P r o c e d u r e  a n d  i t s  U s e  f o r  t h e  S t u d y  o f  C e n t r a l  

S t i m u l a n t  D r u g s )  

The  m o t o r  ac t iv i ty  of smal l  an imals  is measured  in a 
va r i e ty  of ways.  The ro t a t i ons  of a squi r re l -wheel  or a 
revolving cage ~, or t he  i n t e r rup t ions  of l ight  b e a m s  2 are 
coun ted  wi th  impulse  coun te r s  over  s t a n d a r d  per iods  of 
t ime  3. The m o v e m e n t s  of a j iggle-box are measu red  on a 
sooted  d r u m  4 or recorded  electr ical ly s. The  m o v e m e n t s  of 
a p l a t f o r m  of an an imal  con ta ine r  are conve r t ed  in to  
electr ical  cu r ren t s  w i t h  a piezo electr ic  c rys ta l  ~ and  
regis tered on a k y m o g r a p h i o n  or e lect ronic  recorder .  The 
var ious  m e t h o d s  h a v e  recen t ly  been  cr i t ical ly  reviewed ~. 

Counts  over  s t a n d a r d  per iods  of t i m e  are easy to  use for 
measur ing  the  p o t e n c y  of drugs  on m o t o r  ac t iv i ty ,  b u t  
have  the  d i s a d v a n t a g e  t h a t  i n fo rma t ion  on how moto r  
ac t iv i ty  proceeds  in t ime  is lost. Cont inuous  m e a s u r e m e n t s  
of an imal  induced  m o v e m e n t s  do indeed  give a t ime  course 
re la t ionsh ip  b u t  i t  is o f ten  diff icul t  to  ob ta in  s ta t i s t ica l  
d a t a  f rom such recordings.  

In  o p e r a n t  behav iou r  research  8, ex tens ive  use has  been  
m a d e  of cumula t ive  recorders  (Gerbrands  recorders),  to  
which  square  pulses of 24 V and  35-40 msec dura t ion  are 
fed, resu l t ing  in excurs ions  of a pen  in s teps  of 0.25 mm.  
If  ro t a t ions  of wheels ,  i n t e r rup t i on  of l igh tbeams  or 
m o v e m e n t s  of animal-cages  can be conver t ed  in to  pulses 
of s t a n d a r d  dura t ion ,  a cumula t ive  record of mo to r  
ac t iv i ty  can be ob ta ined  on a cumula t ive  recorder.  
A cumula t ive  record has  the  a d v a n t a g e  t h a t  a comple te  
t ime- response  curve  is ob ta ined ,  while m o t o r  ac t iv i ty  can 
easily be d e t e r m i n e d  f rom such a curve.  A procedure  for 
in tegra t ion  pulses  over  s t a n d a r d  per iods  of t ime  can as 
well be used. W i t h  such a p rocedure  prac t ica l ly  the  same 
in fo rma t ion  can be  ob ta ined  as wi th  the  cumula t ive  pro-  

cedure  provided t h a t  in tegra t ion  is carr ied ou t  over  sho r t  
per iods of t ime (30 sec or less). 

The l igh tbeam m e t h o d  is in use in our  l a b o r a t o r y  a n d  
we therefore  developed pu lse -shapers  for conve r t i ng  an  
in te r rup t ion  of a b e a m  into  a pulse of 40 msec  dura t ion .  
A d iagram of the  t rans i s tor ized  pu lse -shaper  is g iven in 
Figure  1. 

The animal  cage consis ts  of a box  (dimensions  36 cm 1; 
24 cm d, and  20 cm h) s i tua ted  in a v e n t i l a t e d  sound-  
proof box and i l lumina ted  wi th  a house l ight  of c o n s t a n t  
in tens i ty .  The d imens ions  of t he  cage are no t  cr i t ical  b u t  
are chosen for s tudy ing  groups  of two  mice, or  one or two  
rats.  For  larger an imals  or larger groups  the  cage should  
be ex tended .  Three l i gh tbeams  were p laced  6 cm a p a r t  
over  the  d e p t h  of the  cage and  oppos i te  to t h e m  3 CdS 
photoelec t r ic  cells. E a c h  photoe lec t r ic  cell is c o n n e c t e d  
wi th  the  i npu t  of a pulse-shaper .  The  o u t p u t  t e rmina l s  of 
the  th ree  pulse-shapers  are connec t ed  wi th  t he  i n p u t  
t e rmina l  of the  s t epp ing  device of a Ge rb rands  recorder .  
I f  less t h a n  100 pu lses /min  are recorded,  t he re  is no 
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