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Table I. Central nervous system effects in mice 

]~XPERIENTIA XXII/1 

R I ~ c ~ C H 2 - - O ~ s o  

R2 / ~CH2--O / 

Corn- R 1 R 2 LDso CDso HDso Sleep time 
pound 

Route ing/kg Route mg/kg Route mg/kg Dose Ratio 
mg/kg i.g. drug/control 

I CH 3 CH a i.p. 9.3 (8.8-9.9) i.p. < 10 10 0.63 

II CH 3 C3H v i.g. 140 (100-196) i.g. 47.0 (31.1-70.8) 25 0.67 
i.p. 52.0 (34.2-79.0) 50 1.17 

III  CH 3 C6Hla i.p. ~ 2000 i.p. > 2000 100 1.00 
200 1.55 

IV C2H ~ C~Ha i.p. 30.5 (27.0 35.0) i.p. 7.3 (5.8-9.1) 25 0.61 
50 1.55 

V C2H ~ C~H 7 i.g. 310 (244 394) i.p. 45 (27.1-74.7) 20 1.81 
50 0.90 

100 0.67 

VI C2H 5 C~H 9 i.p. 880 (746 1038) i.p. 265 (221-318) 200 1.06 
i.g. ~ 1600 400 1.50 

VII C2H 5 C6H 5 i.p. ~ 1100 

VIII  Cell 5 C~Hla i.p. ~ 1600 50 0.97 
i.g. ~ 1600 100 2.53 

200 1.65 

IX C4H 9 Call 9 i.p. ~ 1500 i.p. ~ 1500 50 1.19 
100 1.95 
200 2.65 

X CH2OH CH2OH i.p. ~ 1000 200 0.66 

/ O C H 2 - ,  
XI OS i.g. 15.2 (12.5-18.5) i.g. 12.9 (10.3 16.1) 1 1.28 

~ O C H 2 /  4 0.72 

i.p. ~ 500 

All tests performed 1 h after drug administration; i.p. = intraperitoneal administration; i.g. = oral administration; LDa0 = lethal dose for 
50% mice (95% confidence limits); CD~0 = convulsant dose for 50% mice; HDs0 -- hypnotic dose for 50% nfice. 

p e n t o b a r b i t a l i z e d  dog ,  a l l  c o m p o u n d s  were  f o u n d  to  p r o -  
d u c e  t r a n s i e n t  s l i g h t  v a s o d e p r e s s i o n  w h i c h  w a s  u n a l t e r e d  
b y  a t r o p i n e .  

Rdsumd. U n e  6 t u d e  de  2 - 2 - d i a l k y l - l - 3 - p r o p a n e d i o l  
e s t e r s  c y c l i q u e  d ' a c i d e  s u l f u r e u x  c o n s t a t a i t  d e s  f i l i a t i ons  
s t r u c t u r e  a c t i v i t 6  t r 6 s  i n t e r e s s a n t e s .  A v e c  u n  p e t i t  r a l o n -  
g a n t  de  la  c h a i n e  a l k y l  il e s t  c h a n g 6  d ' u n  s t i m u l a n t  s y s -  
t 6 m e  n e r v e u x  c e n t r a l  ( d i m e t h y l ,  d i e t h y l ,  e t  le p e n t a -  

e r y t h r i t o l  d i su l f i t e )  h u n  d 6 p r e s s a n t  s y s t ~ m e  n e r v e u x  
c e n t r a l  f o r t  m o d 6 r 6 m e n t .  
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Molecular  Weight  of Bovine  Growth  H o r m o n e  

T h e  m o l e c u l a r  w e i g h t  of  b o v i n e  g r o w t h  h o r m o n e  h a s  
b e e n  m e a s u r e d  b y  s e v e r a l  w o r k e r s 1 - %  

T h e  r e s u l t s  o b t a i n e d  a t  p H  a r o u n d  9 w i t h  d i f f e r e n t  
b u f f e r  s o l u t i o n s ,  v a r y  b e t w e e n  39 ,300  a n d  45,000; a t  
p H  7.4 u s i n g  a S e p h a d e x  gel  f i l t r a t i o n  p r o c e d u r e ,  AN-  
DREWS a n d  FOLLI~y 6 f o u n d  a m o l e c u l a r  w e i g h t  of  20 ,000 
w i t h  a p r e p a r a t i o n  o b t a i n e d  f r o m  t h e  N a t i o n a l  I n s t i t u t e s  
o f  H e a l t h .  LI  a n d  PEDERSEN 5 h a v e  c a r e f u l l y  s t u d i e d  t h e  
s e d i m e n t a t i o n  b e h a v i o u r  of  t h e  h o r m o n e  p r e p a r e d  b y  
LI ,  EVANS, a n d  SIMPSON1,7 u n d e r  v a r i o u s  c o n d i t i o n s :  a t  
p H  9.93 t h e  r e s u l t s  s u g g e s t e d  t h e  p r e s e n c e  o f  m o n o m e r i c  
a n d  d i m e r i c  f o r m s  o f  t h e  h o r m o n e  in  s o l u t i o n ,  w h e r e a s  
a t  p H  2.32 a n d  11.50 i t  b e h a v e d  l ike a m o n o m e r i c  p r o t e i n .  

T h e  m o l e c u l a r  w e i g h t  a t  t h e s e  t w o  e x t r e m e  p H s  d i f f e r e d  
r a d i c a l l y :  50 ,000 w a s  f o u n d  a t  p H  2.32 a n d  29 ,000  a t  
p H  11.50.  

1 C. H. LI, H. M. EVANS, and M. E. SIMPSON, J. biol. Chem. 759, 
353 (1945). 

2 C. H. LI, Ann. Rev. Biochem. 76, 291 (1947). 
a C. H. LI, J. phys. coil. Chem. 51, 218 (1947). 
4 E. L, SMITH, D. M. BROWN, J. B. FISHMAN, and A. E. WILHELMI, 

J. biol. Chenl. 177, 305 (1949). 
5 C. H. LI and K. O. PEDERSEN, J. biol. Chem. 207, 595 (1953). 
6 p. ANDREWS and S. J. FOLLEY, Biochem. J. 87, 3P (1963). 
7 C. H. LI, H. M. EVANS, and M. E. SIMPSON, Science 708, 624 

(1948). 
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These f indings can be in t e rp re t ed  in t e rms  of an 
associa t ion-dissocia t ion equil ibria in solution, ve ry  diffi- 
cult  to analyse theore t ica l ly  s. In  add i t ion  to the  above-  
men t ioned  uncer ta in t ies ,  the  ho rmone  p repara t ions  used 
were no t  of the  m a x i m u m  possible pur i ty ,  since DEL- 
LACHA and SONI~NBERC -9 were able to  obta in  a ho rmone  
wi th  more  g rowth -p romot ing  ac t iv i ty  t h a n  all previous  
ones, monodisperse  by  electrophoresis  and  u l t racent r i fu-  
gat ion at  p H  9.5 and 4.0. The avai labi l i ty  of this  purif ied 
ho rmone  p r o m p t e d  us to re inves t iga te  its molecular  
weight. 

DELLACHA, PALADINI, a n d  ENERO 1~ have  found t h a t  
bovine  g rowth  ho rmone  has  the  lowest  sed imen ta t ion  
coefficient  and  the  h ighes t  l inear ra te  of escape th rough  
cel lophane membranes11 when  i t  is dissolved in glycine- 
HCI buffer  0 .1M, p H  3.6; accordingly,  all measu remen t s  
in the  p resen t  work were pe r fo rmed  wi th  solutions of the  
ho rmone  in th is  buffer.  

The molecular  weight  was ob ta ined  bo th  by  sed imenta -  
t ion veloci ty  and diffusion me thods  and  by  Sephadex  gel 
f i l t ra t ion.  

Sed imen ta t i on  analyses  were done in the  Spinco model  
E analy t ica l  u l t racent r i fuge  equipped  wi th  an RTIC tem-  
pe ra tu re  contro l  system,  a t  20 ~ . E x p e r i m e n t s  were carried 
out  a t  42,040 rplI1 in a double sector  cell. A single sym-  
metr ica l  peak  was observed at  all concen t ra t ions  in the  
range 1.3% to 0.3% ; the  value ob ta ined  for the  sedimen-  
t a t ion  coefficient  was S~ w -  2.14. This p a r a m e t e r  
showed ve ry  l i t t le concen t ra t ion  dependence  as ind ica ted  
by the  express ion re la t ing bo th  var iables :  S2o, vJ-  2.14 
+ 0.01 C (C = mg/ml).  

Diffusion analyses  were pe r fo rmed  in the  Spinco elec- 
t rophores is -d i f fus ion appara tus ,  model  H. Diffusion co- 
efficients were com pu ted  f rom Rayle igh  interference pa t -  
t e rns  a t  several  init ial  p ro te in  concen t ra t ions  be tween  
0.7 g% and  0.3 g%.  The value ob ta ined  was D~ 

(10.64 :J= 0.16) �9 10 7 cm e sec t. 
The par t ia l  specific volume was calculated f rom the  

densi t ies  of the  pro te in  solutions d ia lysed agains t  the  

buffer  and the i r  diffusates.  The mean  of th ree  de te rmina-  
t ions  gave V20 = 0.765 mI/g in good ag reemen t  wi th  an 
earlier value ob ta ined  by  LI a. 

F r o m  these  data ,  a value of 20,800 ~ 400 was calcu- 
la ted for the  molecular  weight  of bovine g rowth  hormone.  

Sephadex  G-100 columns (2.4 �9 50 cm) were ca l ibra ted  
for molecular  weight  e s t ima t ion  using the  technique  
descr ibed by  ANDREWS 12'13 wi th  cy tochrome C (horse 
hear t ,  t ype  I I I ,  Sigma), r ibonuclease (4 t imes  cryst . ,  Wor-  
t h ing ton  Biochem.  Corp.), t r yps in  (twice cryst . ,  Sigma), 
c~-chymotrypsin (recryst.,  Sigma), pepsin  (twice cryst. ,  
W o r t h i n g t o n  Biochem. Corp.) and ova lbumin  (Sigma) 
dissolved in the  glycine-HC1 buffer  0.1M, p H  3.6. All gel 
f i l t ra t ion exper imen t s  were per formed be tween  2 and 4 ~ 
a t  a flow ra te  of 40 ml/h.  The rat io elution vo lume/vo id  
volume (Ve/Vo) was the  same, in d i f ferent  exper iments ,  
for each protein .  For  g rowth  ho rmone  it was 2.70 :~ 0.02. 
W h e n  this  value was referred to the  ca l ibra t ion  curve 
ob ta ined  wi th  the  s t an d a rd  prote ins  (Figure), the  molecu- 
lar weight  for bovine  g rowth  hormone  in the  exper imenta l  
condi t ions  used was found to be 19,800 • 700. 

Thus  the  molecular  weigh t  values ob ta ined  b y  the  two 
i n d e p e n d e n t  me t h o d s  in this  work  are in good mutua l  
ag reemen t  and  confi rm the  resul t  of ANDREWS and  
FOLLEY 6,20,21. 

Zusammen/assung. Das Molekulargewicht  des Rinder -  
w a c h s t u m s h o r m o n s  wurde  mi t te ls  Getfi l t rat ion in Sepha-  
dex, Sed imenta t ionsgeschwind igke i t  und  Diffusionsmes-  
sungen b e s t i m m t :  19,800 • 700 und  20,800 • 400 bzw. 
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Plot of elution voluine/void volume against log (molecular weight) 
for the proteins listed below: 

Protein M.W. Reference 

A - Cytochrome C 12,400 a MARGOLIASH 14 
B Ribonuclease 13,700 HIRS et al. 15 
C - Trypsin 2 3 , 8 0 0  CUNNINGHAM 1~ 
D-cr 25,100 WILCOX et al. 1~ 
E -P eps in  35,500 BOVEY et al. is 
F - 0valbumiu 45,000 WARNI~R TM 
X - Bovine growth hornlone 

Including the hem group. 
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