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p ro t e ins  b y  a series of pur i f i ca t ion  steps.  I n  t he  las t  s tep,  
s e r u m  t r ans f e r r i n  a n d  a l b u m i n  were p r e c i p i t a t e d  b y  t h e i r  
specific an t i s e r a  a f t e r  e lec t rophores i s  in  agarose  gel. As is 
s h o w n  in F igure  2, t h e  a u t o r a d i o g r a p h s  of s u c h  i m m u n o -  
e lec t rophore t i c  p la tes  showed  a cons ide rab le  d a r k e n i n g  of 
t he  a rea  co r re spond ing  to t h e  serological  p r e c i p i t a t e s  of 
t r an s f e r r i n  a n d  of a l b u m i n .  T he  d a r k e n i n g  a b o v e  r a t  s e r u m  
a l b u m i n  was s t ronge r  t h a n  t h a t  a b o v e  t r ans fe r r i n .  T h e  

Incorporation of laC-leueine into transferrin and albumin by slices 
and ceil-free preparations of rat liver 

Experi- Counts/min/mg protein~ Ratio 
ment Transferrin Albumin Transferrin/ 

Albumin 

specif ic  a c t i v i t y  of t h e  a n t i g e n - a n t i b o d y  c o m p l e x  was 
d e t e r m i n e d  q u a n t i t a t i v e l y  b y  e x t r a c t i n g  a n d  c o u n t i n g  t he  
r a d i o a c t i v i t y  of t h e  i m m u n o l o g i c a l  p rec ip i t a tes .  T h e  re- 
su i t s  o b t a i n e d  f r o m  slices a n d  cell-free s y s t e m s  are  sum-  
mar i zed  in  t h e  Tab le .  I n  t h e  case of e x p e r i m e n t s  w i t h  
slices t h e  d a t a  r e p r e s e n t  t he  m e a n  va lue  of 4 to  5 i m m u n o -  
e l ec t rophore t i c  r u n s  pe r  e x p e r i m e n t .  I n  t h e  case of  t he  
cell-free p r e p a r a t i o n s ,  I or  2 i m m u n o e l e c t r o p h o r e t i c  p la t e s  
pe r  e x p e r i m e n t  were  e x t r a c t e d  a n d  c o u n t e d .  T h e  incor-  
p o r a t i o n  in to  t r a n s f e r r i n  was  o n e - t h i r d  of  t h a t  in to  a lbu-  
m i n  w h e n  ca l cu l a t ed  pe r  m g  a n t i g e n - a n t i b o d y  p rec ip i t a t e .  
I n  a g r e e m e n t  w i t h  MILLER a n d  BALE ~, t h e  r e su l t s  i nd i ca t e  
t h a t  l ive r  is one  of t he  s i tes  oI t r a n s f e r r i n  s y n t h e s i s  in  ra ts .  
F u r t h e r m o r e ,  t h e  d a t a  p r e s e n t e d  show t h a t  t h e  inco rpora -  
t i o n  of  r a d i o a c t i v e  a m i n o  acid i n to  t h e  ex t ens ive ly  pur i -  
f ied p ro t e in  is also m a n i f e s t  in  slices a n d  cell-free p r epa ra -  
t ions  s. 

(a) Slices 

1 295 (110) 1430 (490) 0.21 
2 460 (185) 1795 (590) 0.25 
3 525 (170) 1440 (370) 0.36 
4 605 (225) 2085 (620) 0.29 
5 880 (345) 2490 (535) 0.35 

(b) Cell-free systems 

1 27 (10) 105 (16) 0.25 
2 60 (8)  200 (10) 0.31 
3 115 (18) 300 (30) 0.39 
4 120 (17) 455 (28) 0.26 

The data given in parenthesis represent the total counts. ~Antigen 
plus antibody. - Method of incubation: (a) Slice experiments: two 
1.5 g portions of slices from rat liver were incubated in 10 ml ot 
Krcbs-Hcnseleit Ringer solution s containing 10 pie of DL-leucine (20 
me]mmole). Incubation was conducted for 3 h at 35°C under 6% 
COz-94 % O 2. The purification of the proteins was then carried out 
as described previously 5,6. (b) Cell-free preparations: These were 
incubated as described In Figure 2 and fractionatedS,% 

Zusammen/assung. Der  E i n b a u  y o n  l*C-Leucin in 
S e r u m t r a n s f e r r i n  in v i t r o  in  L e b e r s c h n i t t e n  u n d  in  iso- 
l ie r te  L e b e r m i k r o s o m e n  de r  R a t t e  w u r d e  gezeigt  u n d  m i t  
d e m j e n i g e n  in  S e r u m a l b u m i n  verg l ichen .  Die  ge re in ig ten  
P r o t e i n e  w u r d e n  i m m u n o e l e k t r o p h o r e t i s c h  ausgef~tllt u n d  
ihre  Rad ioak t iv i tS . t  b e s t i m m t .  E b e n s o  wurde  die Re in -  
da r s t e l l ung  yon  T r a n s f e r r i n  aus  R a t t e n s e r u m  beschr i eben .  
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Hydrated Density of Chondrottin Sulfate 
Preparations 

R e c e n t  i n v e s t i g a t i o n s  r e p o r t e d  p a r t i c u l a r l y  b y  OG- 
STON 1, LAURENT 3 SCHUBERT et  al.8 h a v e  i nd i ca t ed  t h a t  
po lysaccha r ides  of phys io log ica l  i m p o r t a n c e  exis t ,  a t  h igh  
c o n c e n t r a t i o n ,  as  r ig id  t h r e e - d i m e n s i o n a l  n e t w o r k s  of ex-  
t e n d e d  l inea r  cha ins ,  possess  large  ef fec t ive  v o l u m e s  a n d  
ac t  s te r ica l ly  to  exc lude  o t h e r  m a c r o m o l e c u l a r  m a t e r i a l s  
f rom t h e i r  r e spec t ive  domains .  I t  h a s  also b e e n  shown,  
more  recen t ly ,  t h a t  such  molecules  c an  a c t  as  effect ive  
p las t ic izers  for  n a t i v e  c o n n e c t i v e  t issues,  p r o v i d e d  t h a t  a 
ce r t a in  m i n i m a l  degree  of p o l y m e r i z a t i o n  is exceeded  a n d  
t h a t  t h e  molecules  a re  n o t  oxid ized  to  t h e  co r r e spond ing  
d i a ldehyde  s t a r ches  4,s. T h e  n e t w o r k  m o d e l  b r e a k s  d o w n  
a t  low concen t r a t i ons ,  whe re  e n t a n g l e m e n t  coup l ings  de-  
crease,  a n d  t he  mac romolecu le s  lose all  or  m o s t  of t h e i r  
a fo r emen t ioned  proper t ies .  

I t  m i g h t  be pred ic ted ,  therefore ,  t h a t  t he  h y d r o d y n a m i c  
p roper t i e s  of po lysaccha r ide  sols would  r e semble  those  of 
viscoelas t ic  m a t e r i a l s  a t  h i g h  c o n c e n t r a t i o n s  a n d  would  
b e h a v e  like N e w t o n i a n  f luids a t  lower  concen t r a t i ons .  

D a t a  f rom one e x t r e m e l y  s imple  t y p e  of e x p e r i m e n t a l  ap-  
p r o a c h  are p r e s e n t e d  in  t he  fol lowing br ief  repor t ,  wh ich  
s u b s t a n t i a t e s  t h e  p red i c t i on  f rom a n  essent ia l ly  p h e n o m e -  
nologicat  p o i n t  of view. 

Samples  of c h o n d r o i t i n  su l fa te  c o n t a i n i n g  a p p r o x i m a t e -  
ly  26~o p ro t e in  a n d  4.2~/o n i t rogen ,  were o b t a i n e d  (1961) 
f rom t h r e e  d i f fe ren t  c o m m e r c i a l  suppl ie rs  (Genera l  Bio- 
chemica l s  Co., Chagr in  Fai l s  (Ohio),  N u t r i t i o n a l  B iochem-  
ical  Corp. ,  C leve land  (Ohio), a n d  M a n n  Resea rch  Labo ra -  
t o n e s ,  New Y o r k  a n d  d ispersed  in t r i p l y  glass-dist i l led 
wate r .  T h e  a p p a r e n t  h y d r a t e d  dens i t i es  of ser ia l  d i lu t ions  
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of freshly prepared stock solutions of each preparation 
were determined by the falling drop method s using cali- 
brated xylene :bromobenzene (79:21, v]v) columns for the 
densiometer liquid phase (to provide a constant rate of 
shear) and a specially designed, micrometer-driven micro- 
liter syringe assembly. The t ime of descent of droplets of 
uniform size was determined to :[: 0.1 sec by a stop- 
watch for both the solvent and solute phases. Apparent 
density was then calculated by the algebraic sum of the 
true density of water and the difference between the ap- 
parent densities of the water and chondroitin sulfate 
solutions, corrections being made for temperature effects. 
All studies were performed at 25 4- I°C. 

The mean values of 4-10 separate determinations of the 
apparent density of each of the three preparations (re- 
producibility, ± 0.00005) were then plotted for concen- 
trations up to 50 mg/ml, which proved to be the upper 
limit of usefulness of the experimental  method. 

As demonstrated in the Figure, a remarkably linear 
relationship was found to exist between apparent density 
and concentration over the range of 2.5-25 mg/ml. Non- 
Newtonian behavior was clearly demonstrated beyond 
this range. At low concentrations, where randomly distri- 
buted chains presumably do not overlap and no entangle- 
ment  couplings are formed, density increases monotoni- 
cally with concentration. However, at  higher concentra- 
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tions, above 25 mg/ml, free rotation of chain segments 
appears to be constrained by the formation of entangle- 
ment  couplings (and perhaps other electroviscous and 
charge interactions as well) so that,  despite the increase 
in the total  number of chains present in solution, each 
occupies a smaller relative volume than do freely orienting 
chains. The overall effect is thus a significant departure of 
the concentration-density relationship from linearity and 
a corresponding increase in the complexity of the kine- 
matic viscosity formulation. 

The resulting elastic as well as viscous propertiesT, ~ of 
such gel-like materials (which, in physiological articular 
cartilage, may exist in concentrations approximating 200 
mg polysaccharide/ml 'tissue water '  ~) almost certainly ac- 
counts for the characteristic physical properties of specific 
native connective tissues. Selective loss of the carbo- 
hydrate  moiety from connective tissues generally during 
the course of natural  aging or disease processes, reported 
by a large number of investigations, would then also be 
predicted to result in profound alterations in the physical 
properties and hydration of these tissues, which accords 
with an expanding body of experimental evidence. 

Rdsumd. La densit6 du sulfate de chondroitine-prot6ine 
en solution aqueuse a ~t6 d~termin~e par  la m6thode du 
,falling drop,~ utilisant des colonnes de xylbne: bromoben- 
z~ne. Un comportement Newtonien rut observ6 A des con- 
centrations de 25 mg/ml. A des concentrations plus 61ev6es 
(au niveau physiologique), les polysaccharides se corn- 
portent  comme des liquides visco-61astiques, probable- 
ment  ~ cause de l 'enchev~trement des diff6rentes chaines 
polym~res. 
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E f f e c t  of  p H  o n  A c t i v e  S o d i u m  E x c r e t i o n  

There are some data  concerning the effects of changes 
in H+-concentration on sodium transport  in the frog I-3. 
This fact could be of functional importance, considering 
that  the metabolic end-products of mammals are mostly 
of an acid nature. We tried to study this aspect following 
principally a well-known method 4 

We isolated the M. soleus and M. extensor digit, long., 
red and white muscles respectively, of rats. They were 
loaded in a modified K-free Krebs-Henseleit solution with 
a concentration of 160 m M  Na at 3°C and pH 7.48 for 
21/4 h whilst bubbling with a gas mixture of 93% O2-7°/o 
CO v The changes in the Na and K content of the muscles 

(mEq/kg wet weight ± S.E. of mean) are shown in Table 
I. In  these and the following experiments, we always 
compared companion muscles. 

In the next series we recovered such Na-rich muscles in 
a fluid at 22°C containing 137 m M  Na and 10 m M  K at 
different pH values with adequate gas-bubbling for 2 3/, h. 
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