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for  t h e  d i f f e ren t  s ea -u rch in  species shou ld  n o t  be  consider-  
ed m e r e l y  as i n t e r m e d i a t e  d e c o m p o s i t i o n  p r o d u c t s  of t he  
yo lk  p ro te ins ,  b u t  as ac t ive  c o m p o n e n t s  in t he  c y t o p l a s m  
of t h e  deve lop ing  egg. 

This study was carried out at the Zoological Station of Naples, 
Italy in cooperation with Prof. Dr. F. BALTZER, to whom I should 
like to express my sincere thanks for taking care of the materials and 
counting the samples, and for his valuable discussions in the course 
of the experimental work. Thanks are also due to Prof. Dr. L. yon 
UmscK for supplying a part of the Echinocardium eggs investigated 
by us. The investigation was aided by a research grant from the 
Schweizerischer National/onds ~ur FOrderung der wissenscha/tlichen 
Forschung. Finally I should like to thank the authorities at the 
Zoological Station of Naples for providing the working facilities. 

P, S. CHEN 

Institute o/Zoology and Comparative Anatomy, Univer- 
sity o/Zurich, July  7, 7958. 

Zusammen/assung 

Als  F o r t s e t z u n g  f r t ihere r  U n t e r s u c h u n g e n  de r  f re ien  
Aminos / i u r en  u n d  P e p t i d e n  in E i e m  u n d  E m b r y o n e n  
v e r s c h i e d e n e r  Seeigelar ten ,  wurde  das  M u s t e r  de r  Nin-  
h y d r i n - p o s i t i v e n  Stoffe yon  Echinocardium cordatum, 
Psammechinus microtuberculatus und  Genocidaris maculata 
p a p i e r c h r o m a t o g r a p h i s c h  u n t e r s u c h t .  Die  Echinocardium- 
Eie r  ze i chnen  s ich  d u t c h  ih re  h o h e  K o n z e n t r a t i o n  a n  
V a l i n  (Fig. 1,4, F leck  16) u n d  Leuc in  (Fleck 9) aus,  wel- 
che  bei  a l len f ibr igen  y o n  uns  u n t e r s u c h t e n  A r t e n  n u r  in  
s eh r  ge r inge r  Menge  a u f t r e t e n .  F e r n e r  s ind  sie d n r c h  da s  
V o r k o m m e n  eines spez i f i schen  Stoffes  cha rak t e r i s i e r t ,  d e r  
n u r  bei  Arbacia lixula n a c h g e w i e s e n  wurde  (Fleck 17). 
Psammechinus microtuberculatus u n d  Genocidaris macu- 
lata u n t e r s c h e i d e n  sich in  d e n  P e p t i d e n .  Die  Psamme- 
chinus-Eier e n t h a l t e n  e inen  Stoff,  t ier  wah r sche in l i ch  m i t  
d e m  T r i p e p t i d  v o n  Sphaerechinus granularis i d e n t i s c h  is t  
(Fig. 1 B,  F leck  Nr .  23). I n  Genocidaris-Eiern wurde  ein 
P e p t i d  reg is t r ie r t ,  das  a u c h  be i  Paracentrotus tividus vor-  
k o m m t  (Fig. 1 C, F l e c k  Nr .  21). 

Es  w u r d e n  fe rner  Messungen  y o n  E i v o l u m e n ,  To ta l -  
s t i cks to f f  u n d  T o t a l m e n g e  de r  f re ien N i n h y d r i n - p o s i t i v e n  
S u b s t a n z e n  des  u n b e f r u c h t e t e n  Eies  durchgef f ih r t .  D as  
E i v o l u m e n  u n d  de r  G e s a m t s t i c k s t o f f g e h a l t  s ind  bei  
Echinocardium cordatum a m  gr6ss ten ,  bei  Arbacia lixula 
a m  ger ings ten .  Die Echinocardium-Eier s ind d u r c h  i h r e n  
h o h e n  G e h a t t  a n  f r e i e n  A m i nos i t u r en  gekennze i chne t .  
Sic e n t h a t t e n  r u n d  7mal  m e h r  sotche Stoffe  p ro  E i  
als die A rbacia-Eier; zwischen  Paracentrotus lividus u n d  
Sphaerechinus granularis zeigen die Messwer te  k e i n e n  
d e u t l i c h e n  U n t e r s c h i e d .  

Fat F o r m a t i o n  and Glyco lys i s  in T i s s u e  Culture 
Act ion  of H y d r o c o r t i s o n e  * 

T h e  ques t i on  of t he  role of ad reno -co r t i ca l  s te ro ids  in f a t  
m e t a b o l i s m  r e m a i n s  as y e t  unse t t l ed .  On  t he  one  h a n d  i t  
a p p e a r s  t h a t  h y d r o c o r t i s o n e  is t h e  o n l y  phys io log ica l  com-  
p o u n d  t h a t  c an  cause  obes i t y  w h e n  a d m i n i s t e r e d  in excess  
of b o d y  needs  a n d  t h a t  t h i s  t y p e  of obes i ty  is i nd i s t in -  
gu i shab l e  f rom t h a t  of Cush ing ' s  s y n d r o m .  A syne rg i s t i c  
ef fec t  of insu l in  a n d  cor t i sone  in inc reas ing  f a t  s y n t h e s i s  
f r o m  c a r b o h y d r a t e  was repor ted* .  B u t  on  t h e  o t h e r  h a n d ,  

x Reported in part at 8th Annual Meeting of Tissue Culture 
Association at the University of Baltimore, Md, April 17, 1957. 

V. A. NAJJAR, Symposium on Fat Metabolism (The Johns Hop- 
kins Press, Baltimore 1954). 

a n t a g o n i s t i c  effects  of co r t i sone  a n d  insu l in  on  f a t t y  acid 
syn thes i s  f rom labe led  a c e t a t e  was  descr ibed,  cor t i sone  
h a v i n g  a n  i n h i b i t o r y  effect  2. I t  h a s  the re fo re  been  t h o u g h t  
t h a t  i n f o r m a t i o n  ga ined  f rom a s t u d y  of t h e  d i r ec t  a c t i o n  
of hyd roco r t i sone  o n  fa t  f o r m a t i o n  in  t i ssue  c u l t u r e  m a y  
shed some l igh t  on  t h i s  ques t ion .  Since, however ,  t h e  
t e n d e n c y  to  a c c u m u l a t e  f a t  is a c h a r a c t e r i s t i c  f e a tu r e  of 
t i ssue  cu l tu re  cells in  genera l ,  e v e n  of s u c h  cell t y p e s  w h i c h  
in the  o rgan i sm do n o t  show a t e n d e n c y  to  f a t  a c c u m u l a t i o n ,  
a p r e l imina ry  s t u d y  of fa t  f o r m a t i o n  in n o r m a l  u n t r e a t e d  
t issue cu l tu re  cells a p p e a r e d  necessa ry .  

Now, for m a n y  years ,  2 d i s t i n c t i v e  c h a r a c t e r i s t i c s  of 
cu l tu red  cells h a v e  been  obse rved .  F i r s t ,  t h e  p re sence  of 
more  or less h igh  glycolysis  8, even  in t h e  p re sence  of 
oxygen  a, and,  second,  a s t r i k ing  t e n d e n c y  to  f a t  a c c u m u -  
la t ion  in cy top la smic  vacuo les  5. I t  is t e m p t i n g  to  a s s u m e  
t h a t  these  2 special  cha rac t e r i s t i c s  of c u l t u r e d  cells a re  n o t  
i n d e p e n d e n t  of each  o ther .  F r o m  i n v e s t i g a t i o n  i n to  t h e  
ac t ion  of h igh  glucose c o n c e n t r a t i o n  on  r e s p i r a t i o n  a n d  
glycolysis on  t he  one h a n d ,  a n d  on  f o r m a t i o n  of f a t  
vacuoles  on  t he  o t h e r  h a n d ,  a poss ible  r e l a t i o n s h i p  be-  
tween  glycolysis a n d  l ipogenesis  ha s  emerged ,  a n d  t h e  
a s s u m p t i o n  has  been  m a d e  t h a t  glycolysis  as a r e d u c i n g  
s y s t e m  favors  f a t t y  acid syn thes i s .  L ipogenes i s  r equ i res  
a r educ ing  sys tem for the  r e g e n e r a t i o n  of r e d u c e d  p y r i d i n e  
nuc leo t ide  necessary  for  f a t t y  ac id  syn thes i s .  

Methods.- For  o b s e r v a t i o n  of l ipid granules ,  t h e  h a n g -  
ing d rop  me thod  and  a m e d i u m  cons i s t i ng  of p l a s m a  a n d  
ch i ck  amnio t i c  f luid 6 was  used.  Con t ro l  c u l t u r e s  in  
a m n i o t i c  fluid show far  less f a t  a c c u m u l a t i o n  t h a n  in o t h e r  
cu l tu re  media  6. I n  the  f i rs t  2 -4  days  of g rowth ,  p r i m a r y  
cu l tu res  of var ious  t issues in  a m e d i u m  of p l a s m a  a n d  
a m n i o t i c  fluid showed less f a t  a c c u m u l a t i o n ,  as e s t i m a t e d  
b y  n u m b e r  and  size of f a t  vacuo les  o b s e r v e d  w i t h  120 × 
magni f i ca t ion ,  t h a n  cu l tu res  in  a m e d i u m  c o n t a i n i n g  em-  
b r y o  e x t r a c t  as well. I f  t he  med ia  were no t  c h a n g e d  for  
severa l  days,  fa t  vacuoles  g r a d u a l l y  inc reased  in n u m b e r  
a n d  size; b y  renewal  of med ium,  or  a e r a t i on ,  f a t  vacuo le s  
cou ld  p a r t l y  be removed.  Mitoses  were  o b s e r v e d  in cells 
c o n t a i n i n g  large fa t  vacuoles.  The  l ipid a p p e a r e d  pre-  
d o m i n a n t l y  to be produced  b y  t he  cell a n d  n o t  to  come  
f rom t h e  med ium,  because  i t  could  be  r e m o v e d  or  r e d u c e d  
b y  r enewa l  of the  med ium.  F u r t h e r m o r e ,  ceils in  p u r e  
sal ine w i t h  glucose and  w i th  e x p l a n t s  r e m o v e d  also s h o w e d  
fa t  vacuoles.  Lipid  c o n t a i n i n g  cells o f t en  c o n t i n u e d  to  
p roduce  acid mucopolysacchar ide ,  as r evea l ed  b y  t h e  
m e t h o d  of muc in  clot  f o r m a t i o n  7. A d d i t i o n  of 0-5 to  2 %  
glucose to t he  m e d i u m  resul ted  in cons ide rab le  inc rease  of 
f a t  a c c u m u l a t i o n  in the  cy top lasm,  c o m p a r e d  w i t h  cu l t u r e s  
g rowing  in a m e d i u m  of p l a s m a  a n d  a m n i o t i c  f lu id  only .  

F o r  i nves t iga t ion  of t he  ac t ion  of h i g h e r  glucose  con-  
c e n t r a t i o n s  on  resp i ra t ion  a n d  glycolysis,  s t r a i n  L d e r i v e d  
f rom a f ib rob las t  of mouse s u b c u t a n e o u s  t i ssue  was  used  
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sEs and S. L. BOSTING, Exp. Cell Res, 10, 631 (1956), - H. HARRIS, 
Brit. J. exp. Path. 37, 512 (1956). - J. PAUL and E. S. PEARSON, 
Exp. CclI Res. 1~ °, 212, 223 (1957). - H. GROSSFELD~ Science 127, 
las  (195s). 

H. LASER, Biochem. Z. 264, 72 (1933). - H. HARRIS, Brit. 
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and the following procedure was employed. Cells from 
4 T-60 flasks, each containing about 15 × 10~ cells, were 
scraped from the glass, pooled, centrifuged and the residue 
suspended in 12 ml fresh medium (with phenol red as pH  
indicator, pH 7-4), consisting of embryo extract,  horse 
serum and Earle 's  balanced salt soIution (containing 0-1% 
glucose and 0-22% NaHCOs), in proportions of 20 : 40 : 40. 
3 ml of the cell suspension were put  into each of 4 War-  
burg flasks. To 2 of theWarburg  flasks, 0.5 ml of Earle 's  
solution containing glucose in final concentration of 1% 
was added, and to 2 control flasks 0-5 ml of Earle 's solution 
without additional glucose. One control and one experi- 
mental  flask contained 0,2 ml of 15% KOH in the central 
well for measurement of oxygen uptake; one control and 
one experimental  flask contained 0.2 ml of H20 in the 
central well. In this way, aerobic glycolysis could be 
determined by the difference between the readings on the 
flasks with and without alkali s . 

The results are shown in Figure 1. At  higher glucose 
concentration, respiration is depressed and glycolysis in- 
creased. I t  appears tha t  with excess of glucose, the 
cultured cell may switch to glycolysis, the less complex 
and less economic source of energy. The present results 
are in agreement with those obtained by JONES and 
BONrlN~ ° by lactate determination. 
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Increase of cytoplasmic lipid vacuoles in ceils treated 
with hydrocortisone in high concentration was reported ~0. 
I t  was therefore of interest to test the effect of this gluco- 
corticoid on respiration and glycolysis and the above 
described procedure of measuring respiration and aerobic 
glycolysis has been employed with strain L cells treated 
with hydrocortisone in concentration of 125 mg/ml. The 
results are shown in Figure 2 which demonstrates a stinm- 
lation of aerobic glycolysis and depression of respiration 
by concentrations known to increase fat vacuole formation. 
Gtycolysis as a reducing system (and maybe also depression 
of respiration) appears to be involved in increased fat 
accumulation. 

D i s c u s s i o n .  Increased glyeolysis in tissue culture had been 
found first by WIND 11 and by WARBURG and KUBOWITZ lu, 

3 H .  GROSSFELD, Science 1°7, 148 (1958). 
9 M. JONES a n d  S. L.  BONTING, E x p .  Cell Res.  10, 631 (1956). 

10 H .  GROSSFELD a n d  Cu.  RAGAN, Proc .  Soe. exp.  Biol.  Med. 86, 
63 (1954}. - A. S. STEEN, Br i t .  J .  O p h t h .  35, 741 (1951). - M. HOL- 
DEN a n d  L. B. ADAMS, Proc .  Soc. exp .  Biol.  Mad.  vS, 364 (1957). - 
G.  LENT[, E .  TORTAROLO, G. MASOLINO, a n d  D.  TAPPERO, Fo l i a  
endoc r in .  4, 7-13 (1957). 

11 F.  WI~-D, B iochem.  Z. 179, 384 (1926). 
1~ O. %¥ARmJRG a n d  F.  KUBOWITZ, B i o c h c m .  Z. 189, o-t2 (1927). 

N~ (Qco~, was 40 to 50, against only 15 in the embryo 
from which the explanted tissue derived). This was con- 
firmed by a great number of investigators ~a, and many  of 
them found also aerobic glycolysis in tissue culture, al- 
though the ratio of aerobic glycolysis to respiration 
seemed to vary  under various conditions. HARRIS ~4 
recently reported that  under both aerobic and anaerobic 
conditions most of the glucose consumed by the cells in 
tissue culture was converted to lactic acid. I t  is also 
evident tha t  the unusually high consumption of glucose 
by cultured cells ~5 is a result of prevailing glycolysis which 
is an uneconomical way of glucose utilization. 
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The link between glucose concentration and glycolysis 
on tile one hand and lipogenesis on the other hand ap- 
peared to be the fact tha t  fa t ty  acid synthesis requires 
a reducing system for regeneration of DPNH.  Glycolysis 
providing a reductive environment  with electron donors 
for regeneration of D P N H  may be under certain con- 
ditions tile driving force for reversing the oxidative path- 
way in the direction of lipogenesis 16. Fa t t y  acid synthesis 
is accomplished through repetition of a cycle of reactions, 
with condensation of two molecules of acetyl CoA, and 
reduction of acetoacetyl CoA to fl-hydroxybutyryl CoA. 
In the presence of fl-keto reductase, acetyl-S-CoA is re- 
duced by DPNH.  The reaction products are DPN, 
fl-hydroxybutyryl-S-CoA and HS-CoA. This is followed 
by dehydration to crotonyl CoA, and its reduction to 
butyryl  CoA. A new cycle is started by the reaction of 
butyryl  CoA wifl~ another molecule of acetyl CoA, to form 
[~-keto-caproyl CoA + CoA-SH, and so forth. The cycle is 
repeated eight times until  stearyt CoA is formed ~L Fat ty  
acid synthesis requires thus the participation of reduced 
pyridine nucleotide. Since the oxidation of lactate is 
coupled with the reduction of DPN, the ability of lactate 
to regenerate reduced pyridyne nucleotide may be a key 
factor in stimulating lipogenesis TM, Furthermore,  the 

13 F.  LIPMANN, B iochem.  Z. 261, 157 (1933). - H .  LASER, Bio- 
chem.  Z. 264, 72 (1933). - M. JONES arid S. L. BONTING, E x p .  Cell 
Res.  10, 63 t  (1956). - H .  HARRIS, Br i t .  J .  exp .  P a t h .  37, 512 (1956). - 
J .  PAIn. a n d  E.  S. PEARSON, E x p .  Cell Res.  12, 212, 229 (1957) . . -  
H .  GROSSFELD, Science  127, 148 (1958). 

I~ H .  HARRIS, Br i t .  J .  exp .  P a t h .  37, 512 (1956). 
15 S. GRAFF a n d  K.  S. McCARTY, E x p .  Cell Rcs.  12, 348 (I957).  
18 H. GRossvttLD, Eighth Annual  Meeting o] the Tissue Culture As- 

sociatiou Baltimore, Apr i l  1957 (Abstr . ) .  - C m  TERNER, P roc .  Soc. 
exp .  Biol.  Mcd.  96, 8 0 I  (1957). 

17 F.  LYNEN, H a r v e y  L e c t u r e s  48, 212 (1954). 
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ab i l i t y  of glucose to  r e g e n e r a t e  r educed  pyr id ine  nuc leo t ide  
d u r i n g  o x i d a t i o n  of p h o s p h o g l y c e r a l d e h y d e  to phospho-  
glycer ic  acid,  whe re  t h e  h y d r o g e n  t r a n s f e r  likewise pro-  
ceeds  b y  w a y  of d i p h o s p h o p y r i d i n e  nucleot ide ,  m a y  ex- 
p l a i n  i t s  e f fec t iveness  in  s t i m u l a t i n g  f a t t y  acid synthes is .  

I t  m a y  be  wor thwi l e  m e n t i o n i n g  t h a t  as  end  p roduc t s  
of f e r m e n t a t i o n  in  worms ,  w h i c h  c o n s u m e  six t imes  as 
m u c h  g lycogen  in f e r m e n t a t i o n  t h a n  in respi ra t ion ,  in 
a d d i t i o n  to  lac t ic  acid,  large a m o u n t s  of h i g h e r  f a t t y  acids 
h a v e  been  found~S. I t  is also t e m p t i n g  to corre la te  the  
s t r i k ing  a c c u m u l a t i o n  of l ip id  in  t h e  c y t o p l a s m  of h e a l t h y  
g rowing  c h o n d r o c y t e s  w i t h  t he  h i g h  glycolysis  p re sen t  in 
car t i lage .  I n  conclus ion,  a r educ ing  s y s t e m  appea r s  to  be 
essen t ia l  for eff ic ient  l ipogenesis .  Excess  glucose increases 
b o t h  glycolysis  a n d  fa t  a c c u m u l a t i o n  in cu l tu red  cells. 
A u g m e n t a t i o n  of l ipid vacuo les  obse rved  in cul tures  
t r e a t e d  w i t h  h i g h  c o n c e n t r a t i o n s  of h y d r o c o r t i s o n e  appears  
to  be  c o n n e c t e d  w i t h  increase  ot glycolysis  ( and  depress ion  
of r e sp i ra t ion)  b y  h y d r o c o r t i s o n e  in h i g h  concen t r a t i on .  

H .  GROSSFELD* 

Departments o/ 2]4[edicine a~zd Orthopedic Surgery, Co- 
Iumbia University, College o[ Physicians and Surgeons, and 
Edward Daniels Faulkner Arthritis Clinic o[ the Presby- 
terian Hospital, New York City, Apri l  25, 1958. 

Zusammen/assung 

Fet t sS .u resyn these  wi rd  d u t c h  die A n w e s e n h e i t  eines 
g lyko ly t i s chen  r e d u z i e r e n d e n  Sys t ems  gef6rder t .  Die  auf-  
Ia l l ende  T e n d e n z  n o r m a l e r  G ew ebs ku l t u r ze l l en  zu r  F e t t -  
anhSmfung  im Z y t o p l a s m a  sche in t  m i t  d e m  c h a r a k t e -  
r i s t i sch  h o h e n  F e r m e n t a t i o n s s t o f f w e c h s e l  de r  Gewebs-  
k u t t u r e n  zusammenzuhSmgen .  Die  S t e i g e r u n g  d c r  F e t t -  
b i l d u n g  d n r c h  H y d r o c o r t i s o a  in  h o h ~ r  K o n z e n t r a t i o n  
m a g  a u c h  in Z u s a m m e n h a n g  s t e h e n  m i t  dessen  E i g e n -  
schaf~,  S p a l t u n g s s t o f f w c c h s e l  zu  f 6 r d e r n .  

x8 }V. R. SLATER, Bioehem. J. 19, 604 (1926). - T .  v. BRAND, Erg. 
Biol. 10, 37 (1934). 

* Supported by U. S. Public tiealth Service grant. 

Effects of Cortisone 
and Ethylenediamine-Tetraacet ie  Acid on 

Deposit ion of P r o m e t h i u m  (Pro ~47) 

I n  t h i s  i n v e s t i g a t i o n  cor t isone,  wh ich  h a s  b e e n  r epo r t ed  
to  a f fec t  bone  m e t a b o l i s m  x, was  a d m i n i s t e r e d  w i t h  the  cal- 
c i u m  sa l t  of c t h y l e n e d i a m i n e - t e t r a a c e t i c  ac id  (CaEDTA)  

i R. H. FOLLIS, JR., 1)roe. Soe. exp. Biol. Med. 76, 7~°2 (1951). 

to  e n h a n c e  its effects  on  r e t e n t i o n  of p r o m e t h i u m  (Pm ~47) 
in ske le ton  a n d  o t h e r  t i s sues  of ra ts .  

Twelve  a n d  one-ha l f  ~c of pml~TCla (half-l ife,  2-6 years)  
in  0,25 ml  of d i lu te  NaCI so lu t ion ,  p H  3, were  i n j ec t ed  
i n t r a v e n o u s l y  i n to  20 y o u n g  f ema le  W i s t a r  r a t s  (wt. 
range,  160-185 g). O5 these  r a t s  t h r e e  g r o u p s  of  f ive an i -  
mals  each  were s u b s e q u e n t l y  t r e a t e d  w i t h  C a E D T A  a n d /  
or cor t i sone  a c e t a t e  acco rd ing  to t he  s c h e m a  s h o w n  in  
Table  I. F ive  r a t s  rece ived  no  t r e a t m e n t  a n d  s e r v e d  as  
controls .  

The  an ima l s  were m a i n t a i n e d  ad libitum on  a s t a n d a r d  
s tock die t  t h r o u g h o u t  t i le 72-hour  e x p e r i m e n t a l  per iod .  
Liver,  spleen, k idney ,  and  one f e m u r  f rom t h e  ki l led an i -  
mals  were muff led  a n d  t he  res idua l  a sh  d i sso lved  in N/10  
HCI. Samples  of whole  p lasma ,  a n d  of p l a s m a  p r o t e i n s  
ob ta ined  by  alcohol  p rec ip i t a t ion ,  were t a k e n  f rom t h e  
animals .  An undeca lc i f ied  f e m u r  f rom each  a n i m a l  was  
long i tud ina l ly  t r a n s e c t e d  a n d  p r e p a r e d  fo~ c o n t a c t  a u t o -  
rad iography .  The  sec t ions  were  exposed  for 72 h o u r s  a t  
4 ° C on  No-screen x - r a y  fi lm. 

Concen t r a t i ons  of l )m x4~ in a l i quo t s  of t he  s amp le s  
were measu red  in a gas  coun te r .  A f t e r  co r r ec t i ng  for self- 
abso rp t ion  t he  r a d i o a c t i v i t y  p r e s e n t  in  t h e  s amp le s  was 
compared  to a l iquo ts  of the  o r ig ina l  i n j e c t i o n  so lu t ion .  

Tissue Distribution. The  c o n c e n t r a t i o n s  of P m  ~a~ in t h e  
samples  were found  to be  i n d e p e n d e n t  of t he  o r g a n s '  
weights.  These  d a t a  are expressed  as pe r  c e n t  of a d m i n -  
is tered dose per  o rgan  in T a b l e  I I .  Th i s  t a b l e  also p r e s e n t s  
P m  ~47 concen t r a t ions  in p l a s m a  a n d  p l a s m a  p ro te ins .  

In  each  of the  an imal  g roups  t he  l iver  c o n t a i n e d  t h e  
largest  f rac t ions  of the  in jec ted  P m  14:, in  a g r e e m e n t  w i t h  
an  ear ly  s tudy  2. As in a r e c e n t  s t u d y  a t he  a m o u n t  of  
P m  147 in l iver was decreased  b y  20% b y  C a E D T A  t r e a t -  
men t ,  a difference wh ich  was  s t a t i s t i c a l l y  va l id  a t  t h e  
99% level of significance.  No  effects  of C a E D T A  t r e a t -  
m e n t  on r e t e n t i o n  of P m  ~4~ in spleen,  k i d n e y  o r  f e m u r  
were detec ted .  

In  c o n t r a s t  to  the  m a r k e d  loca l iza t ion  of P m  1~7 in l iver  
only  smal l  a m o u n t s  were f o u n d  in spleen.  Th i s  sugges t s  
cor respondingly  t h a t  t h e r e  was  l i t t le  u p t a k e  of rad io-  
colloidal P m  137 b y  the  r e t i cu loendo the l i a l  c o m p o n e n t s  of 
the  spleen. By  inference  m u c h  of t he  i n j e c t e d  a n d  cir-  
cu la t ing  P m  x47 m a y  h a v e  been  r e l a t i ve ly  diffusible .  

The  tab le  shows t h a t ,  in  c o n t r a s t  to i ts  d e p r e s s a n t  ac-  
t ion  on ear ly  u p t a k e  b y  spleen a n d  e n h a n c e m e n t  of f e m u r  
u p t a k e  of r a d i o y t t r i u m  4, cor t i sone  t r e a t m e n t  h a d  no  
effect on P m  147 u p t a k e  b y  these  t issues.  However ,  t hese  

" J. G. HAMILTON, Rev. Mod. Phys. ~0, 718 (1948). 
3 H. FOREMAN o.lld C. FINNEGAN, J.  Biol. Chem. 2°6, 745 (1957). 
4 B, KAWIN, Nature 179, 871 (1957). 

Time I 
Treatment 

group 

Controls 
Cortisone (b) Cortisone 
CaEDTA(c) 
Cort isone-CaEDTA. . . Cortisone 

Tab~ I 
Sequence of treatments following intravenous Pm 347 injection (a) 

1 2 21 ~ 45 ] 46 

t 

Hours after pm147injection 

69 70 72 

CaEDTA 

- No t rea tments  - 
Cortisone ] 

[ CaEDTA 
Cortisone Cortisone 

CaEDTA CaEDTA 
Cortisone[ CaEDTA Cortisone CaEDTA Cortisone CaEDTA 

L 
CaEDTA 

Sacrifice 
Sacrifice 
Sacrifice 
Sacrifice 

(a) pm147 CI v carrier-free, half-life 2.6 years. Dose: 12.5 ~e/0.25 ml/anhnal, pH 3, in dilute NaC1. 
(b) Cortisone acetate. Dose: 50 mg]kg body weight, as 'Cortone' {Merck), 25 gm]ml with added suspending agents and 1-5% benzyl 

alcohol as preservative. 
(e) Calcium salt of 'Scqucsterene' {Alrose Chemical). Dose 50 mg]0.5 rot]animal, pH 7.4. 


