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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 
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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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Mittleres Trockengewicht der T epm/g Troekengewieht 
Anzahl Statistisehe Sieherung 

Kostalknorpel von je zwei Tieren ] Mittelwert 
-f 

12 Normaltiere, Gewicht 280-300 g . 0,45 g I 930 4- 148 cpm n = 6 Unterschied s tark 
36 Skorbuttiere, Gewicht 180-200 g. 0,38 g ~ 475 4- 34 epm n = 18 gesichert (t-Verteilung) 

Norma l t i e r e  e rh ie l t en  infolgedessen in nnse r en  Versuchen ,  
bezogen auf  ih r  KSrpergewich t ,  r u n d  ein D r i t t e l  weniger  
Schwefel  als die l e ich te ren  S k o r b u t t i e r e .  Dieser  U m s t a n d  
m a c h t  es erkl/irlich, dass  die Di f fe renz  des a u f g e n o m m e n e n  
Schwefels zwischen Norma l -  u n d  S k o r b u t t i e r e n  in unse r en  
Ve r suchs re ihen  u m  f u n d  ein Dr i t t e l  k le iner  wa r  als jene  
der  Tiere v o n  REDDI u n d  NORSTROM. 

B. JAsI/~SKI und  R. LOTMAR 

R h e u m a k l i n i k  und  Ins t i tu t  liar Phys ikal i sche  Therapie  
der Universitdt  Ziirich und  Robapharm A G., Basel, 27. A p r i l  
1959. 

S u m m a r y  

The u t i l i za t ion  of s u l p h a t e  label led  w i t h  S ~5 to the  syn-  
thesis  of c h o n d r o i t i n  s u l p h a t e  of t he  ca r t i l age  of n o r m a l  
a n d  scorbu t ic  gu inea  pigs has  been  e x a m i n e d .  The  a v e r a g e  
inco rpo ra t ion  of S 35 in t he  cos ta l  ca r t i l age  in t he  de f ic ien t  
a n i m a l  was a b o u t  one ha l f  t h a t  of the  normal .  

Changes in Cerebral Blood Supply Caused 
by Changes in the Pressure Drop along 

Arteries to the Brain of the Cat 

The  res i s tance  of a v a s c u l a r  bed  is usua l ly  e s t i m a t e d  
f rom s i m u l t a n e o u s  records  of the  b lood flow a n d  t he  
a r t e r i ovenous  p ressure  drop.  Since the  m a j o r  p a r t  of th i s  
pressure  d e c r e m e n t  is usua l ly  be l ieved  to occur  a t  t h e  
level of t he  t e r m i n a l  a r te r ies  a n d  a r t e r io lesL  the  u p s t r e a m  
pressure  is r ega rded  as be ing  equa l  to  t he  sy s t emic  b lood 
pressure  wh ich  is r ecorded  in a large a r t e ry .  However ,  
when  ar te r ies  are  long a n d  na r row,  t h e i r  r es i s t ances  c a n n o t  
be  neglected.  I n  such  cases, t h e r e  m a y  also be  a fall in  
pressure  in  t h e  ar te r ies  t h e m s e l v e s  a n d  t h i s  m a y  v a r y  in 
r e l a t ion  to changes  in a r t e r i a l  b lood flow a n d  to c h a n g e s  in 
a r te r ia t  cal ibre.  As a consequence ,  w h e n  a n u m b e r  of 
vascu la r  beds  are coupled  in para l le l  a t  t he  end  of a n a r r o w  
a r t e ry ,  a s t rong  v a s o d i l a t a t i o n  in one  of t h e m  m a y  cause  
a r ed i s t r i bu t ion  of t he  flow of b lood  a t  t he  expense  of t he  
others .  

The  ob jec t  of t h e  p r e s e n t  i n v e s t i g a t i o n  was to  de te r -  
mine  w h e t h e r  or no t  the  res i s tance  of t he  a r te r ies  to  the  
ca t ' s  b r a in  is large enough  to in f luence  t he  ce rebra l  b lood 
flow (SCHMIDT a n d  HENDRIX~). The  a r t e r i a l  a n a t o m y  of 
the  head  of t he  ca t  differs m a r k e d l y  f rom t h a t  of t he  
h u m a n ,  for in t he  ca t  t he  i n t e rna l  ca ro t id s  are  usua l ly  
smal l  or  a b s e n t  whereas  t he  e x t e r n a l  ca ro t ids  h a v e  
a n a s t o m o t i c  b r a n c h e s  to the  circle of Wil l is  t h r o u g h  a fete 
mirabile 3. The  bas i l a r  a r t e r y  is usua l ly  well deve loped .  
The  re la t ive  p ropor t i on  of ca ro t id  a n d  v e r t e b r a l  a r t e r i a l  

E. M. LANmS, Heart 15, g09 (1929-1931). 
C. t ?. SCHMIDT and J. P. HENDRIX, Res. Publ. Ass. nerv. ment. 

Dis. 18, ~29 {1937).--C. F. SCHMIDT, The Cerebral Circulation in 
Health and Disease (Thomas, Springfield 1950).--U. S6DERBERG and 
N. WECKMAN, Aeta radiol. 50, 317 (1958). 

8 p. M. DANIEL, J. D. K. DAWES, and M. M. L. PRICHARD, Philos. 
Trans. [B] 237,173 (1953). 

pressures  d e t e r m i n e s  t h e  pos i t ion  of the  ' d e a d  p o i n t '  of 
flow in t h e  a r te r ies  be low the  base  of the  b r a i n  4. U n d e r  
n o r m a l  condi t ions ,  th i s  p o i n t  is s i t u a t e d  in t h e  ros t ra l  end 
of t h e  bas i l a r  a r t e ry .  W e  h a v e  t r i ed  to  solve our  p rob lem 
b y  c o m p a r i n g  cor t ica l  b lood  flow a n d  pressure  in the  
a n t e r i o r  p a r t  of t h e  bas i l a r  a r t e r y  d u r i n g  va r ious  experi-  
m e n t a l  cond i t ions .  Since t h i s  p ressure  was somet imes  
found  to be  m u c h  lower t h a n  the  sys t emic  b lood  pressure,  
ou r  n e x t  p r o b l e m  was to  d e t e r m i n e  w h e t h e r  t h e  pressure  
decreased  all a long  the  c ran ia l  ar ter ies ,  or w h e t h e r  t h e  fall 
was conf ined  to t h e  a b o v e m e n t i o n e d  rete. T h e  physio-  
logical effect  of t h e  p ressure  d r o p  in t h e  c ran ia l  ar ter ies  
was also s tud ied  b y  record ing  the  e lec t rocor t i cogram.  

Melhods . - -A l l  t he  ca t s  were a n a e s t h e t i z e d  w i th  'Nem-  
buta l"  (40 m g / k g  in t r ape r i tonea l ly ) .  A few of t h e m  were, in 
add i t ion ,  immobi l i zed  w i t h  ' F l a x e d i l '  a n d  ar t i f ic ial ly  
ven t i l a t ed .  Blood pressures  were r ecorded  b y  s t r a i n  gauge 
m a n o m e t e r s  which  showed  v e r y  l i t t le  c h a n g e  in vo lume  
d u r i n g  large changes  in pressure .  The  bones  of t h e  base  of 
t h e  skul l  were r emoved ,  a n d  t h e  bas i l a r  a r t e r y  was ex- 
posed,  l iga ted  a n d  c a n n u l a t e d  w i t h  a f ine n y l o n  t u b e  or 
glass p i p e t t e  c o n n e c t e d  to the  t r a n s d u c e r  w i th  a wide-bore  
p o l y e t h e n e  ca the t e r .  T h e  sys t emic  b lood  pressure  was 
m e a s u r e d  t h r o u g h  a c a t h e t e r  in t h e  femora l  or iliac ar tery .  
Cxortical b lood  flow was d e t e r m i n e d  b y  t h e  m e t h o d  of 
INGVAR a n d  S6DERBERG ~ in w h i c h  t h e  ou t f low f rom the  
c a n n u l a t e d  super io r  s ag i t t a l  s inus  is r eco rded  w i t h  an 
e lec t ron ic  d rop  coun te r .  T h e  bones  of t h e  skul l  were re- 
m o v e d  as fa r  as was  necessa ry  to i n t e r r u p t  all  i m p o r t a n t  
an a s t o mo s es  to t h e  diploic veins.  T h e  a n i m a l  was  com- 
p le te ly  hepa r in i zed  an d  t h e  s inus  c a n n u l a t e d .  T h e  du ra  
was covered  w i t h  cellulose sponge  a n d  t h e  b o n y  defect  
r epa i red  w i t h  d e n t a l  a c ry l a t e  c emen t ,  mo lded  to  form a 
w a t e r t i g h t  seal a r o u n d  t h e  s inus  cannu la .  T h e  free end  of 
the  c a n n u l a  was k e p t  in a f ixed pos i t ion  r e l a t i v e  to the 
s inus.  The  b lood was r e t u r n e d  to  t h e  a n i m a l  b y  in t ra-  
v e n o u s  infus ion  a t  a r a t e  equa l  to  t h e  outf low.  The  
e l ec t rocor t i cogram (EEG)  was o b t a i n e d  w i t h  s i lver  ball  
e lec t rodes  i m p l a n t e d  ep idu ra l l y  a n d  a n  Offner  electro-  
en cep h a l o g rap h ,  t y p e  A. 

Resu l t s . - In  an i ma l s  j u d g e d  to be  in good condi t ion ,  the 
bas i l a r  a r t e r y  pressure  was  in i t i a l ly  70 to  9 0 %  of the  
sys temic  level. The  pulse  pressure  recorded  was usual ly  
v e r y  smal l  even  w h e n  t h e  p ressure  was m e a s u r e d  wi th  a 
t r a n s d u c e r  t h a t  h a d  a v o l u m e  def lec t ion  as low as 
0.1 mma/100  m m  Hg% 

W e  h a v e  conf i rmed  t h e  o b s e r v a t i o n  of SCHMIDT and 
HENDRIX t h a t  e x t r a c r a n i a l  vasocons t r i c t i on ,  e.g. elicited 
b y  weak  s y m p a t h e t i c  s t i m u l a t i o n ,  f a v o u r e d  t h e  flow of 
blood to  t h e  b ra in .  T h i s  effect  is due  to  a r e d u c t i o n  in the 
pressure  d rop  f rom t h e  sys t emic  c i r cu la t ion  to  t h e  cerebral  
ar ter ies ,  as  a consequence  of r ed u ced  b lood flow th rough  
those  e x t r a - c r a n i a l  t i ssues  t h a t  are  suppl ied  b y  t h e  ex- 
t e r n a l  caro t ids .  Converse ly  t h i s  p ressure  d rop  was ex- 
a g g e r a t e d  d u r i n g  a s t a t e  of e x t r a c r a n i a t  vasod i l a t a t ion  
caused ,  for example ,  b y  sec t ion  of t h e  s y m p a t h e t i c  nerves. 

4 D. A. McDoNALD and J. M. POTTER, J. Physiol. 114, a56 (1951). 
5 D. H. INGVAR and U. S6DERBERG, Acta physiol, seand. 42, 130 

(195s). 
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