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in the  n u m b e r  of m e t a c h r o m a t i c a l l y  g r a n u l a t e d  leucocytes  
fol lowing i n c u b a t i o n  of rabbit blood in vitro w i t h  hepa r in .  
So, i t  seems more  l ikely t h a t  t he  obse rved  changes  in the  
n u m b e r  of c i rcu la t ing  basoph i l s  ( increase,  or decrease  as in 
the  p resen t  expe r imen t )  ref lect  a genera l ized  sys t emic  
r eac t ion  to hepa r in  a d m i n i s t r a t i o n ,  

2~0 

200 

teucocytes/O.02mr~ 

=-- t -  ~ . . . . .  

Basoph ils / O.32 mm 3 

21o 

1801 
150 

72090 - [ -  . . . .  ~ . . . . .  

¢ ¢ ,  

Fig. 3.--Effect of intravenous injection of serotonin (15 mg]kg) on 
morning counts of basophil and all white cells in rabbit blood (mean 
for 10 rabbits, standard error of the means indicated by vertical 

lines; . . . .  indicates the mean count of 4 control days). 

Se ro ton in  in j ec t ion  caused  a n  increase  in t he  n u m b e r  of 
c i rcu la t ing  basoph i l s  in r a b b i t  blood,  s ign i f i can t  on ly  a f t e r  
24 h, b u t  i t  d id  n o t  p roduce  a specific, quick,  a n d  h i g h l y  
s ign i f ican t  ba soph i l i a  c o m p a r a b l e  to  t h a t  occur r ing  w i t h i n  
4 h as a response  to  h i s t a m i n e  a d m i n i s t r a t i o n  in t he  r ab -  
b i t  n .  W h e r e a s  in  t h e  r a b b i t ,  h i s t a m i n e  is a h igh ly  p o t e n t  
e d e m a - p r o d u c i n g  factor ,  a c t ing  b y  a n  increase  of cap i l l a ry  
pe rmeab i l i ty ,  s e ro ton in  p roduces  b u t  a negl igible  increase  
in t issue w a t e r  in  t h i s  species 1.. Th i s  d i f ference m a y  ex- 
p la in  t he  n o n - c o n f o r m i t y  b e t w e e n  t he  ac t ions  of t he  two  
agen t s  on  the  b lood  basoph i l s  in t h e  r a b b i t .  

U n d e r  t h e  cond i t ions  of t he  p r e s e n t  e x p e r i m e n t ,  n e i t h e r  
p r o t a m i n e  no r  reserp ine  seems to  i nduce  a m e a s u r a b l e  
change  in the  n u m b e r  of c i r cu la t ing  basoph i l s  of r abb i t .  
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Rdsumd 

Chez le lapin,  l ' i n j ec t i on  i n t r a v e i n e u s e  d ' h 6 p a r i n e  a 6t6 
suivie d ' u n e  d i m i n u t i o n  s ign i f ica t ive  du  h o m b r e  des baso-  
phi les  du sang  au  cours  de 6 h. L a  s6 ro ton ine  a p r o d u i t  
p e n d a n t  ce t e m p s  une  a u g m e n t a t i o n  du  h o m b r e  t o t a l  des  
leucocytes,  e t  au  b o u t  de 24 h, une  a u g m e n t a t i o n  sp6ci- 
f ique du  n o m b r e  des basophi tes .  

Les  basophi les  n ' o n t  pas  chang6  de n o m b r e  apr~s  Fin- 
jec t ion  de p r o t a m i n e  ou de r~serpine.  

Studies on a Possible Method of Separation 
of :/-Casein by High-Speed Centrifup, ation 

and its Identification by Agar Electrophoresis 

B y  h igh-speed  cen t r i fuga t ion ,  va r ious  po r t i ons  of casein 
s epa ra t e  out ,  acco rd ing  to t h e i r  c o n t e n t s  in  t h e  m i l k  and  
t h e  app l ied  cen t r i fuga l  force. I~EYNDRICKX a n d  VLEE- 
SCHAU~,VER 1'2 s u b j e c t e d  milk,  a n d  i ts  sera  o b t a i n e d  by 
cen t r i fuga t ion ,  to  m o v i n g  b o u n d a r y  e tec t rophores is .  F r o m  
t h e  resu l t s  of i n v e s t i g a t i o n  on  cen t r i fuged  a n d  non-  
cen t r i fuged  milk,  t h e  a u t h o r s  conc luded  t h a t  t h r ee  caseins 
occur  in  milk,  a n d  iden t i f i ed  t h e  c~- a n d  f l -components .  
T h e y  m a d e  no reference  to 7-casein,  b u t  m e n t i o n e d  t h a t  
t h e  c o m p o n e n t  w h i c h  se t t l ed  d o w n  fas t e r  a n d  showed  a 
decrease  f rom 9.3 to  3-6% in t h e  mi lk  s e r u m  was also of a 
case in  cha rac t e r .  

The  p re sen t  r epo r t  p rov ides  a d d i t i o n a l  i n f o r m a t i o n  as to 
t h e  n a t u r e  of t h e  case in  f r ac t ion  t h a t  se t t les  down  on 
h igh - speed  c e n t r i f u g a t i o n  a t  low t e m p e r a t u r e .  Us ing  a 
su i t ab l e  c o n c e n t r a t i o n  of t h e  s e d i m e n t ,  i t  has  been  possible  
to  d e m o n s t r a t e  b y  aga r  e tec t rophores i s  ~ t h e  p resence  of a 
d i s t i nc t  b a n d  of y-casein,  a n d  also t h r ee  b a n d s  of casein 
f ract ions ,  in  a mixed  so lu t ion  of t h e  s e d i m e n t  a n d  of the  
caseins  p r e c i p i t a t e d  f rom the  c lear  serum.  

Method.--Mitk was d ia tysed  in t h e  cold in ce l lophane  
bags  for  72 h a g a i n s t  ve rona l  buf fe r  a t  p H  8.6 a n d  ionic 
s t r e n g t h  of 0.1. An  a l iquo t  of 20 ml  of d ia lysed  mi lk  was 
cen t r i fuged  a t  10,000 r .p .m,  in t h e  cold (2°C) for 30 min.  
This  s e p a r a t e d  t h e  fa t  o u t  as a solid mass  a t  t h e  t o p  
l eav ing  a c lear  se rum,  a n d  a c o m p a c t  s e d i m e n t  a t  the  
b o t t o m .  

Treatment o/the sediment: Afte r  r e m o v a l  of t h e  l aye r  of 
fat ,  t h e  c lear  s e r u m  was d e c a n t e d  off comple te ly .  The  
s e d i m e n t  was  w a s h e d  twice  w i t h  a so lu t ion  of N/50 ace ta te  
buf fe r  of p H  6.0 an d  t h e n  w i t h  cold e ther .  The  s e d i m e n t  
was  f ina l ly  d i sso lved  in 1.0 ml  of KCl -bo ra t e  buffer  
so lu t ion  of p H  10.0 (Solu t ion  1). 

Treatment o] the serum: T h e  casein f r ac t ions  in  t h e  clear 
s e rum were p r e c i p i t a t e d  a t  p H  4-6 w i t h  d i lu te  acet ic  acid 
an d  cent r i fuged .  The  p r ec i p i t a t e  f rom 5.0 ml  of c lear  se rum 
was washed  w i th  cold e t h e r  a n d  dissolved in 2.0 ml  of KC1- 
b o r a t e  buffer  so lu t ion  (So lu t ion  2). 

Solution 3 is a m i x t u r e  of equa l  vo lumes  of so lu t ion  I 
a n d  So lu t ion  2 and ,  therefore ,  c o n t a i n e d  all  t h e  casein 
f rac t ions  p r e s en t  in milk.  T h e  c o n c e n t r a t i o n  of t h e  casein 
f r ac t ion  t h a t  s e p a r a t e d  as a s e d i m e n t  on  een t r i f u g a t i o n  
was a t  a h i g h e r  level  in so lu t ion  3 as c o m p a r e d  to t h a t  
p r e s en t  in  t h e  or ig inal  milk.  

T h e  so lu t ions  were  s u b j e c t e d  to a g a r  e lec t rophores i s  for 
6 h a t  250 vo l t s  a n d  a c u r r e n t  s t r e n g t h  of 8 mA.  The 
e lec t rophore t i c  d i a g r a m s  are s h o w n  below in the  following 
Figures.  

Discussion.-Figure 1 shows a d i s t i nc t  b a n d  due  to the  
case in  f r ac t ion  p r e s e n t  in t h e  s ed imen t .  I n  F igure  2, the  
s ame  b a n d  is seen aga ins t  two' d i s t i nc t  b a n d s  due  to  the  
case in  c o m p o n e n t s  p r e s en t  in  the  c lear  serum.  The  single 
b a n d  a t  t h e  t o p  h a v i n g  t h e  lowest  mob i l i t y  is p r e s u m a b l y  
due  to y-casein,  whi le  t h e  two lower b a n d s  p r o b a b l y  cor- 
r e s p o n d  to fl- a n d  ~-caseins in  t h e  o rde r  of increasing 
mobi l i ty .  

F igu re  3 dep ic t s  t h e  t h r e e  b a n d s  due  to  ~-, fl-, an d  y- 
caseins  in the  mixed  solut ion,  t h e  b a n d  of 7-casein  being 

11 A.-W. A. BOSEILA, Acta allergol., in press (1959). 
12 D. WILHELM t in 6-Hydroxytryptamine (Pergamon Press, London 

1958), Discussion p. 178. 
is Author on leave from the Histology Department, Faculty of 

Medicine, Cairo University (Egypt). 

a G. V. HEYNDRICKX and A. DE VLEESCHAUWER, Exper. 8, 317 
0952). 

G. V. HEYNDRICKX and A. DE VLEESCFIAUWER, Biochim. bio- 
phys. Acta 6, 487 (1951). 

z K. V. GIRL Naturwissensehaften 48, 232 (1956). 



[EXPERIENTIA VOL. XV#)] l,hwze Mitteilungen -- Brief Reports 345 

d e m o n s t r a b l e  as i ts  c o n c e n t r a t i o n  in t he  mixed  so lu t ion  
was t en  t i m e s  t h a t  in or iginal  milk. 

Der Einbau von rad ioakt iv  m a r k i e r t e m  Schwefe l  
(asS) in den Knorpel  n o r m a l e r  und Vitarnin-C-frei  

erniihrter M e e r s c h w e i n c h e n  

I n  F igure  4 the  leas t  mobi le  f rac t ion  in t he  mixed  
so lu t ion  exac t ly  cor responds  to the  pos i t ion  occupied by  
the  s ingle b a n d  due  to s e d i m e n t  so lu t ion  (Solut ion 1) a t  
the  top.  

F r o m  a s t u d y  of the  e l ec t rophore t i c  d iagrams ,  i t  is 
e v i d e n t  t h a t  t he  pos i t ion  of 7-casein s ingly and  also in the  
m i x t u r e  is qu i te  d i s t i nc t  a n d  charac te r i s t i c .  T h a t  a por t ion  
of fl-casein also se t t les  d o w n  in t he  s e d i m e n t  a t  h ighe r  
speed of c e n t r i f u g a t i o n  b e c a m e  e v i d e n t  w h e n  the  solut ion 
of such  s e d i m e n t  was  sub jec t ed  to e lec t rophores is  for 
longer per iods  us ing  0 .5% a g a r  (Fig. 5). 

I t  is, therefore ,  conc luded  t h a t  the  s e d i m e n t  t h a t  se t t les  
down on h igh-speed  c e n t r i f u g a t i o n  comprises  mos t ly  of 

7 -casein" A . K .  DEB, K. V. GIm*,  and  N. C. ])ATTA 

Department o[ Biochemistry, Ind ian  Institute o/Science, 
Bangalore, and Bangalore Medical College, March 16, 1959. 

Rdsumd 

Le p r6sen t  a r t ic le  t r a i t e  de la possibi l i t6  d ' o b t e n i r  une  
m6thode  de s6pa ra t i on  du 7-cas6ine p a r  c en t r i f uga t i on  

g r a n d e  v i tesse  e t  5~ basse  t e m p 6 r a t u r e  e t  son ident i f i -  
ca t ion  p a r  l '61ectrophor6se avec  la gel6e. 

* Deceased. 

l)ie U n t e r s u c h u n g e n  v o n  I)ZIEWIATKO\VSKI et al. ~, 2 u n d  
yon  BOSTRiiM et al. a-5 an  R a t t e n  h a b e n  ergeben,  dass  n a c h  
in t r ape r i t onea l e r  l n j e k t i o n  w m  a n o r g a n i s c h  g e b u n d e n e m  
Schwefel  (Sulfat)  dieser zu m Aufbau  y o n  Knorpe lgewebe ,  
insbesondere  w m  Chondroi t inschwefelsS.ure ,  v e r w e r t e t  
wird. Das  Mucopolysacchar id  Chondroi t inschwefe lsS .ure  
ist der  wesent l ichs te  B e s t a n d t e i l  des h y a l i n e n  Knorpe l s .  
Es zeigte sich, dass 24 h n a c h  der  I n j e k t i o n  das  M a x i m u m  
der  Schwefe lau fnahme  e r r e i ch t  is t ;  w m  d iesem Z e i t p u n k t  
an  n i m m t  die I~:adioaktivit / t t  des K n o rp e l g ew eb es  al l-  
m/ihl ich wieder  a b  u n d  geh t  nach  f u n d  16 T a g e n  au f  die 
HXlfte des Max ima lwer t e s  zuri ick (BOSTR6MS). RED1)I 
u n d  NORSTROM 6 k o n n t e n  fe rner  nachweisen ,  class die Ver-  
w e r t u n g  von  Schwefel  bei Vi tamin-C-f re i  e rn / i h r t en  Meer -  
schweinchen  wesen t l i ch  sch lech te r  ist  als bei N o r m a l t i e r e n .  
So fand sich in den  K o s t a l k n o r p e l n  w m  Vi t amin -C-  
Mangel t ieren ,  48 h n a c h  de r  I n j e k t i o n  m a r k i e r t e r  Sul fa t -  
16sung, n u r  r u n d  ein D r i t t e l  der  Menge r a d i o a k t i v e r  
Chondroi t inschwefels / ture ,  wie sic bei gesunden ,  n o r m a l  
ern~ihrten Tieren  im K n o rp e l  e r m i t t e l t  werden  konn te .  

I m  R a h m e n  eigener  U n t e r s u c h u n g e n  fiber d en  Stoff-  
wcchsel  des Knorpe lgewebes  f f ih r ten  wir  u n t e r  a n d e r e m  
zwei Versuchs re ihen  (lurch,  de ren  E rgebn i s se  den  B e f u n d  
w m  Rl,:Dm und NORSTROM vol lauf  bes t / t t igen  k o n n t e n .  
Es  sei dies hier  kurz  mi tge te i l t .  

W i r  b e n u t z t e n  zu den  Versuchen  ausgewachsene ,  weib-  
liche Meerschweinchen.  Die V i t amin -C-Mange l t i e r e  er- 
h ie l ten  als N a h r u n g  G r u n d f u t t e r  (Biskui t s  aus  Hafe r -  
flocken, Kleie, Magermi lchpu lve r ,  L e b e r t r a n  u. a.), s ter i l i -  
s iertes Heu u n d  Wasser ,  w/ ihrend  die N o r m a l t i e r e  G r u n d -  
fu t ter ,  no rmales  Heu und  R u n k e l r i i b e n  b e k a m e n ;  ausser-  
d em wurde  j edem N o r m a l t i e r  tggl ich 10 mg  Ascorbins / iure  
inj iziert .  Zwei Tage w)r  der  Sekt ion ,  (tie au f  den  17. bzw. 
18. S k o r b u t t a g  r id ,  wurde  a l len T ie ren  i n t r a p e r i t o n e a l  
1,5 ml  tr~igerfreie N a t r i u m s u l f a t l 6 s u n g  (a6S) inj iz ier t ,  
1 , 5 ×  10 ~ cp m pro Tier. Die 12 sez ie r ten  N o r m a l t i e r e  
h a ( t e n  ein l ) u r c h s c h n i t t s g e w i c h t  yon  280-300 g, w g h r e n d  
die 36 f ibe r lebenden  S k o r b u t t i e r e  am Tage  der  S e k t i o n  
n u r  noch  180-200 g schwer  waren.  Die K o s t a l k n o r p e l  w m  
je zwei T ie ren  w u r d e n  g e m e i n s a m  v e r a r b e i t e t .  Nach  Auf- 
schl iessen des  g e t r o c k n e t e n  K n o r p e l m a t e r i a l s  m i t  der  
Me thode  n a c h  BAILEY 7 u n d  Zugabe  v o n  0,25 ml  n o r m a l e r  
N a t r i u m s u l f a t - L 6 s u n g  als T r / i g e r s u b s t an z  wurde  de r  
Gesamtschwefe l  d u r c h  B a r i u m c h o r i d  gefiill t  u n d  die 
R a d i o a k t i v i t i i t  des Su l fa tn iede r sch lages  b e s t i m m t .  

Aus de r  Tabel le  is t  zu ersehen,  dass  w m  d en  Norma l -  
t i e ren  r u n d  d o p p e l t  soviel  Schwefel  in die K o s t a l k n o r p e l  
e inge lager t  wurde  wie w m  den  S k o r b u t t i e r e n .  Dieser  
B e f u n d  b e s t g t i g t  die Versuchse rgebn i s se  y o n  RE1)DI u n d  
N6RSTROM, die bei  N o r m a l t i e r e n  d r e i ma l  m e h r  radio-  
a k t i v e n  Schwefel  f e s t s t e l l t en  als bei V i t amin -C-Mange l -  
t ieren,  l ) e r  g radue l le  U n t e r s c h i e d  zu unse ren  Z a h l e n  
b e r u h t  wohl  da rauf ,  dass  REDI)I u n d  N/3RSTROM die in- 
j iz ie r te  Menge a k t i v e n  Schwefels  auf  je 100 g K6rper -  
gewich t  pro  Tier  b e r e c h n e t e n ,  w/ ih rend  wir  al len T ie ren  
gle ichvie l  Schwefel  in j iz ier ten .  Die wesen t l i ch  schwere ren  
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