
[ 15. X. 1958] I,:urze Mitteilungen - Brief Reports 373 

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 .  
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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. 
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Table I I  
Effects of Cortisone and CaEDTA on distribution of Promethium (Pro 14~) 

[ E x P E R I E N T I A  V O L .  XIV[10] 

Tissue(a ) 

Treatment 
Group ~ _ .  

Controls, untreated 
Cortisone 
CaEDTA 
Cortisone-CaEDTA 

Liver Kidney Spleen Femur( b ) 

46-6 4- 4.6 
48.5 4- 11.8 
37.5 4- 2.9* 
43.7 :J: 12.0 

Per cent pm147/tissue 

0.82 4- 0.11 0.06 ::k 0.05 
1.00 4- 0"40 0.16 4- 0.07 
1.22 4- 0.55 0.12 4- 0.08 
1"03 ± 0"27 0.06 4- 0"05 

1.13 4- 0.26 
1.08 4- 0-50 
0-98 -t- 0-37 
1.06 4- 0.24 

Plasma Plasma Proteins 

Per cent Pm147/ml Per cent Pm~aT/g 

0.60 4- 0.51 
3-30 ± 1-62 
4.08 4- 1-25" 
3.92 ± 2.23 

0-03 4- 0.02 
0.05 4- 0.004 
0-06 -t- 0.01 
0.001 ± 0-002 

{u) Values are means from five animals expressed as per cent of administered dose of Pm 147 4- standard deviation of the mean. 
(b) Corrected for a measured mean value of 25 per cent for marrow weight. 
* Compared to control group these differences were statistically significant with P _< • 01. 

di f ferences  m a y  be accoun ted  for by  diss imilar i t ies  in (a) 
du ra t ion  of e x p e r i m e n t a l  periods,  (b) cor t i sone  ad-  
minis t ra t ion-sacr i f ice  in terva l ,  and  (c) chemica l  na tu r e s  
of these  rad ioe lements .  

B 

L:'f:~ 

D i ~• 

/ 
*- % .  

Fig. 1.--Autoradiograms of femurs from adult rats injected with 
promethium (Pm 147) and sacrificed at 72 hours (× 10). Exposed 
72 hours at 4 ° C on Noscreen X-ray film. A, untreated controls; 
B, CaEDTA treated; C, cortisone treated; D, CaEDTA-cortisone 

treated. 

In  each  of t he  t r e a t ed  groups  p l a sma  concen t r a t i on  of 
P m  14v was  increased several-fold c o m p a r e d  to  the  control  
group.  The  P m  14~ concen t r a t i ons  of t he  p l a s ma  prote ins  
which  accompan ied  these  increases  did no t  v a r y  signifi- 
can t ly  f rom the  cont ro l  group values.  Thus  the  enhanced  
p l a sma  concen t r a t ions  m a y  have  been  d e p e n d e n t  on in- 
creased concen t ra t ions  of P m  14v no t  b o u n d  b y  p lasma 
prote ins .  

F e m u r  Local izat ion.  Au to rad iog rams  of bones  repre-  
sen ta t ive  of each  an imal  group  are shown in F i g u re  1. In  
these  figures t he  dens i t ies  of depos i t ed  P m  ~4~ were not  
q u a n t i t a t e d ,  b u t  t h e  reso lu t ion  ob ta ined  b y  equal  t imes 
of exposure  pe rmi t s  compar i son  of the  local izat ion of this 
rad ioe lement .  

The  local izat ion of P m  TM in a f emur  f rom the  control  
group,  shown in F igure  1 (A), is v e r y  similar  to  those 
r epo r t ed  earl ier  for o the r  l an than ide  e lements  ~. The  mos t  
in tense  depos i t ion  appea red  to  be in the  zone of provi-  
s ional  calcif icat ion and  in t he  region of t he  cancellous 
bone  of the  p rox ima l  epiphysis .  These concen t r a t i ons  of 
I ' m  TM ap p ea red  to  be s epa ra t ed  b y  a b a n d  of m u c h  lower 
co n cen t r a t i o n  in the  region of t he  car t i laginous  p la te .  In  
the  reg ion  of t he  dis ta l  ep iphys is  P m  TM was  concen-  
t r a t e d  to  some e x t e n t  in a single n a r ro w  t r ansve r se  band.  
T h r o u g h o u t  the  f emur  s h a f t  P m  TM was  diffusely dis t r ib-  
u t ed  in m a r r o w  a n d  in the  regions  of t h e  endos tea l  and  
per ios tea l  surfaces.  Depos i t ion  of p r e s u m a b l y  radiocoI- 
loidal P in  it? in  t he  m a r r o w  region may- have  re su l t ed  in 
p a r t  f rom i ts  u p t a k e  by  re t icu loendothe l ia l  cells s. Howe-  
ver, t h e  low spleen u p t ak e  of P m  147 sugges ts  t h a t  this  
fac tor  m a y  accoun t  for  only  a smal l  f rac t ion  of the  
d i s t r ibu t ion  in mar row,  as co mp a red  to  i ts  a p p a r e n t l y  
g rea te r  role in bone  m a r r o w  u p t a k e  of colloidal  radio- 
l a n t h a n u m  s, 

The au t o r ad i o g ram o b t a i n e d  f rom t h e  C a E D T A  t rea ted  
an imals  is shown  in F i g u re  1 (B). I t  ind ica tes  a localiza- 
t ion  of Pill  1.~ v e r y  s imilar  t o  t h a t  shown  in t h e  control  
f emur  au to rad iogram.  

Af te r  cor t i sone  t r e a t m e n t  alone F i g u re  1 (C) shows 
t h a t  t he  zone in t h e  region of t h e  ep iphysea l  p la te  in 
wh ich  P in  147 was  localized a p p e a r e d  to  be na r rowed  to 
some degree c o m p a r e d  to  t he  contro l  f e m u r  localization. 
This  s l ight  modi f i ca t ion  of t h e  P m  x47 depos i t ion  is sug- 
ges t ive  of the  na r rowing  of t he  car t i laginous  area  of the 
ep iphys is  p roduced  b y  cor t i sone  admin i s t r a t ion ,  but  
e s t ab l i s h men t  of a more  def in i te  re la t ionsh ip  would  re- 
quire fu r the r  inves t iga t ion .  

5 C. W. ASLING, J.G. HAMILTON, D.J. AXELROD-HELLER, and 
B. J. LOOIE, Anat. Rec. 113, 285 (1952). 

s D. LASZLO, D. M. EKSTEIN, R. LEWIN, and K. G. STERN, J. Nat. 
Cancer Inst• 13, 559 (1952). 
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The autoradiogram obtained after CaEDTA adminis- 
tration with cortisone, shown in Figure 1 (D), indicates 
a localization of Pm 147 closely similar to that of the 
control femur. 

The autoradiographic observations indicate no marked 
effect of cortisone and CaEDTA treatments on localiza- 
tion of Pm x4v in femur. The concurrent lack of overall 
effect on the total  amounts  of Pm 14~ in the several tissues 
indicates tha t  neither cortisone nor CaEDTA have signif- 
icant therapeutic value for removal of internally de- 
posited promethium from rats. 

This paper is based on work performed under contract 
for the U.S. Atomic Energy Commission. Portions of the 
material in this paper were presented at the Fall Meeting, 
American Physiological Society, Rochester, N.Y. ,  Sep- 
tember 4-7, 1956. 

B. KAWIN ~ 

Department o/ Agricultural Chemistry, Michigan State 
University, E. Lansing, March ,1, 1958. 

Zusammenfassung 
Junge erwachsene weibliche Ratten,  wetche Einsprit- 

zungen yon radioaktivem Promethium (Pm t4~) erhalten 
hatten, wurden mit  dem Kalziumsalz yon 2~thylendiamin- 
tetraessigsAure (CaEDTA) und/oder Cortison behandelt. 
Die Behandlungen vergr6sserten die Blutkonzentrationen 
yon Pm 14v ein wenig. CaEDTA-Behandlung verkleinerte 
die Menge yon Promethium in der Leber um 20%, aber 
in anderen typischen weichen Zellgeweben und im 
Schenkel vertLnderte keine der Behandlungen die allge- 
racine Verteilung yon Pm x*7. Das autoradiographische 
Bild zeigt, dass die 6rtliche Verteilung yon Pm x4~ der- 
jenigen yon anderen lanthaniden Elementen Rhnlich ist. 

Present address: Biology Operation, Hanford Laboratories, 
General Electric Company, Richland, Washington. 

T h e  E l e c t r o p h o r e t i c  D i s t r i b u t i o n  
of  P r o t e i n - B o u n d  C a r b o h y d r a t e s  

in  A s t h m a  B r o n c h i a l e  

To investigate the electrophoretic distribution of 
protein-bound carbohydrates (PBC) in cases with bron- 
chial asthma, we studied 26 patients with this disease. For 
each case, electrophorograms of serum-proteins (stained 
with bromphenilblue) and of PBC (stained with P.A.S. 
according to K6Iw 1 with our modification) were per- 
formed, together with the absolute eosinophil count. The 
routine laboratory results (blood count; sedimentation 
rate, urine, etc.) were normal. 

i E. K6tw and A. GR(JNWALL, Scand, J. clin. Lab. Invest. 4, 244 
(1952). 

No difference of interest was found in the serum protein 
patterns, bu t  the analysis of the electrophoretic distri- 
bution of the PBCs gave unusual results. In  12 cases out of 
26, the PBCs of the albumin-fraction were found to be 
definitely increased, while 11 of these cases had an eosino- 
phil count of over 6% relat. The PBCs of the ~-2-globulins 
were also increased in 12 cases, in no correlation to the 
eosinophilia. A (possibly compensatory) decrease of the 
/~- and 7-globulin PBS fractions was observed. Our results 
are presented in the table. 

The frequency of the so-called albuminotropic type of 
PBC distribution is evident. This observation offers a new 
point of view in the allergic etiological conception of 
asthma bronchiale. Usually, the antibodies (in allergies 
and infections) are supposed to travel with the 7-globu- 
lines. This is the case in urticaria, where increased protein- 
bound hexoses in this fraction are found s. 

The albuminotropic type is rather rare and can be seen 
in gravidity s and in a few infectious diseases', for example 
typhus abdominalis, where it is considered as a sign of 
anergy or loss of defence powers of the organism. As a rule, 
in asthma bronchiale, a slight increase of the protein-bound 
hexoses and serum mucoproteins is found s. 

As asthma bronchiale can be considered a powerful and 
long-lasting stress, exhaustion of the suprarenal (corticoid) 
activity is found very often. A low excretion of neutral  
17-ketosteroids and reducing corticosteroids is usual s. 
Such a relative hypocortocoidism can be the cause of the 
albuminotropic (or anergic, exhaustive) type in the PBC 
distribution. 

The difference between asthma bronchiale and other 
allergic conditions with regard to the therapeutic effect of 
antihistaminic drugs could possibly be explained by  the 
electrophoretic differences in the antibodies. 

J. KELLEN and T. KOLO~ 

Laboratory o/ the National Spa Novy Smokovec and 
Laboratory o/ the National Spa ~trbskd Pleso (Czecho- 
slovakia), June 3, 1958. 

Zusammen/assung 
Bei Asthma bronchiale wurde in ann~ihernd der H~lfte 

der F~lle die Verteilung der Polysaccharidproteine nach 
dew ~albuminotropen Typ ,  gefunden. Derselbe ist in 
der Regel bei allergischen Zust~nden nicht  vorhanden 
und kann als elektrophoretische Abweichung der Anti- 
k6rper interpretiert werden. 

$ F. ALLERGRA, Arch, ital. dermatol, sifilogr, venerol. 28, 36 
(1956). 

s Z. STARY, Hoppe-Seyler$ Z. 288, 55 (1956). 
4 Z. STARY, F. BURSA~ O. KALEOGLU~ and M. BILEN~ Med. Mschr. 

7, 497 (1953}. 
s F. GA~TTI and G. GELLI, G. Pneumologia I, 3, 265 (1957). 
6 H. L~ussze, F.GABL, and I. RABL, AUergie und Asthma 3, 79 

(1957}. 

Electrophoretic patterns 

of proteins of PBC 

Fractions Albumin [ ~1 fl [ 7 Albumin I ff l 7 

No. of cases  
Increased 
Decreased. 
Normal 

2 
2 

22 

globulin~ 

4 
2 

20 

globulins 

2 5 12 9 12 1 2 
5 2 3 3 2 9 8 

21 19 19 11 14 12 16 16 

Eosinophil 
count 

14 (>6%) 

12 


