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were killed and  the  l ivers homogenized  wi th  4 volumes  
of 0 .08M p h o s p h a t e  buffer  p H  6.3. Al iquots  of homo-  
genate  were incuba ted  in a shaker  a t  37 o C for 2 h under  
n i t rogen wi th  10 mg L-serine and  10 mg D,L-homocys- 
te ine;  the  final  volume was 11 ml. The reac t ion  was 
s topped  by  autoclaving,  and meth ion ine  formed in the  
sys tems  was assayed microbiological ly wi th  Leuconostoc 
mesenteroides, P. 60 ATCC 8042. 

The da t a  of the  Table  show t h a t  in t he  sys tems  wi th  
the  liver homogena te  of b io t in-def ic ient  rats ,  and  in those  
of folic acid-deficient  rats ,  t he  q u a n t i t y  of meth ion ine  
formed is s ignif icant ly  lower t h a n  in contro l  r a t s  (P  < 0.05 
and  P < 0.01 respect ively) .  In  t he  sys tems  witll  the  l iver 
homogena te  of biot in  and  folic acid-deficient  rats,  the  
q u a n t i t y  of meth ion ine  formed is lower, no t  only  when 
compared  wi th  control  r a t s  (P  < 0.001) bu t  also wi th  
folic acid-def ic ient  ra ts  ( P  < 0.05). 

I t  appears  f rom these  resul ts  t h a t  me th ion ine  is syn-  
thesized in t he  liver of biot in-def icient ,  and biot in  and 

Effect of biotin and folic acid on the synthesis of methionine by 
rat liver holnogenate. Values give the mean result i S.E. of mean 

of 6 determinations 

Group Animals in experiment /*g Methionine 
forined/g fresh 
tissue 

1 Control 198 i 11.64 
2 Biotin deficient 162 i 12.09 
3 Folie acid deficient 139 i 7.39 
4 Biotin and folic acid deficient 116 q- 5.00 

tolic ac id-def ic ient  r a t s  less ef fect ively  f rom homo-  
cys te ine  and  serine t h a n  in cont ro l  r a t s  and  folic acid- 
def ic ient  ra t s  respect ively .  

This  f inding is in ag reemen t  w i th  the  observa t ions  of 
MARCHETTI and  TESTONI 5, who repor ted  t h a t  t he  me t h y l a -  
t ion  processes in biot in  deficiency are marked ly  impaired .  
In  fact  N - m e t h y l n i c o t i n a m i d e  excre t ion  in urine is lower 
in b iot in-def ic ient  ra t s  t h a n  in the  animals  fed on v i t amin .  

Besides, the  me th ion ine  syn thes i s  f rom homocys te ine  
and  be ta ine  in the  l iver homogena t e s  of b io t in-def ic ien t  
r a t s  is lower  t h a n  t h a t  in ra ts  receiving biotin.  Therefore,  
f rom the  resul ts  i t  m a y  be deduced  t h a t  b iot in  is able to 
influence, t h ro u g h  its ac t ion on the  s torage of folate co- 
enzymes,  the  syn thes i s  of me th ion ine  and  p ro b ab l y  the  
process  of m e t h y l a t i o n  generally.  

Riassunto. La sintesi  di met ion ina  da ser ina e omo-  
cis teina r isul ta  n o t e v o l m e n t e  d iminu i ta  nel  legato di r a t t i  
carent i  di acido folico e biot ina,  non  solo r i spe t to  ad ani-  
mali  controllo,  ma  anche a quelli carent i  solo di acido 
folico. La  b io t ina  p e r t a n t o  sembra  inf luenzare  l 'ut i l iz-  
zazione del fl-carbonio della serina per  la s intesi  del met i le  
della met ion ina  p robab i lmen te  a t t r ave r so  il suo effe t to  
sulla disponibil i t~ dei coenzimi del l 'acido folico nel  legato.  
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Die  Zahl  d e r  M t t o c h o n d r i e n  i m  A o r t e n e n d o t h e l  
be i  e x p e r i m e n t e l l e r  S t e n o s e  

Bei vergle ichenden U n t e r s u c h u n g e n  des Endo the l s  der 
grossen Blutgef/isse v o m  Kalb  und anderen  Tierspezies 
konn t en  HACKENSELLNER et al. s ta t i s t i sch  s ignif ikante 
Untersch iede  im Mi tochondr ienbesa tz  des Endo the l s  der  
versch iedenen  S tandor t e  des Kreislaufes fests tel len 1-4. 
Sic f i ihr ten diese auf die S tof fwechse lbedingungen  des 
Endo the l s  zurtick, wobei  Beziehungen zwischen dem 
Sauers tof fgehal t  des Blutes  und  dem Druck  in den ein- 
zelnen Kre i s l au fabschn i t t en  wahrschein l ich  gemach t  wer- 
den konnten .  

Wi t  s te l l ten uns die Aufgabe,  die Zahl der  Mitochon-  
drien des Endo the l s  der  Aor ta  von  K a n i n c h e n  bei verAn- 
de r t en  Kre i s laufbedingungen  zu un te rsuchen .  Wir  be- 
d ien ten  uns dazu eines Modells der  Aor tens tenose ,  das 
durch  E inengung  des Durchmessers  der  Aor ta  abdomina l i s  
um e twa  die H~tlfte erzielt  wurde  (n~here Einze lhe i ten  bei 
GOTZE und MEYERS). Wir  e r re ich ten  dabei  deut l iche  
Druckdi f fe renzen  in den  Gef / i ssabschni t ten  ober-  und 
un te rha lb  der  Drosselungsstel le ;  ausse rdem Zeichen einer 
Linksherzi iber las tung.  Von  Gruppen  zu je ffinf oper ie r ten  
Kan inchen  wurden  nach  1, 3, 7, 14 und  21 Tagen die 
Mi tochondr ien  des E n d o t h e l s  der  Aor ta  ober-  und  unter -  
ha lb  der  Stenose ausgewer te t ;  wei te rh in  gelangte  eine 
gleich s tarke  Kon t ro l lg ruppe  zur Un te r suchung .  

Die Dars te l lung der  Mi tochondr ien  wurde  nach  einer  
von  MEYER und  HACKENSELLNER angegebenen  Methode  
durchgeff ihrt% Die Ausz/ihlung erfolgte als Bl indversuch  
am Pro jek t ionsb i ld  der  Schwarz-Weiss-Negat ive .  Dem 
Un te r suche r  waren  weder  die H e r k u n f t  der  abgeb i lde ten  
Mi tochondr ien  noch die Versuchsdauer  bekann t .  Die ge- 
w o n n en en  Wer t e  stellen ein relat ives Aqu iva len t  dar ;  es 
en t sp r i ch t  e twa  e inem opt i schen  F l achschn i t t  durch  die 
Endothelzel le .  Die Ergebnisse  unserer  Versuche  sind aus 
der  Tabelle zu en tnehmen .  

Es ist daraus  folgendes ers ieht l ich : (1) Die Kont ro l t t i e re  
weisen in j edem Falle un te rhMb der  a n g e n o m m e n e n  Ste- 
nose mehr  Mi tochondr ien  pro Zelle auf als oberhalb .  (2) 
U n t e r  dem Einfluss  der E inengung  k o m m t  es oberha lb  zu 
einer  E r h 6 h u n g  der  Wer t e  und un te rha lb  zu einer  Ernie-  
drigung. Diese Zu- bzw. A b n a h m e  ist  schon einen Tag 
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n a c h  der  Drosse lung  zu b e o b a c h t e n  u n d  b l e ib t  fas t  un -  
ve r / inde r t  wAhrend de r  g e s a m t e n  Versuchsdauer .  Die fest-  
ges te l l t en  Di f fe renzen  zwischen Ver such  u n d  Kont ro l l e  
s ind in be iden  GefXssabschn i t t en  n i c h t  sehr  gross. (3) Die 
K o n t r o l l g r u p p e  u n d  die V e r s u c h s g r u p p e n  weisen ein um-  
gekehr t e s  Verh / i l tn i s  zwischen den  M i t o c h o n d r i e n w e r t e n  
ober-  u n d  u n t e r h a l b  der  a n g e n o m m e n e n  bzw. b e s t e h e n d e n  
Stenose  auf. W~Lhrend bet  den  K o n t r o l l e n  bet  j e d e m  Tier  
u n t e r h a l b  gr6ssere Zah len  als o b e r h a l b  v o r h a n d e n  sind,  
i s t  bet  20 yon  25 ope r i e r t en  K a n i n c h e n  o b e r h a l b  e in  
grSsserer  W e f t  als u n t e r h a l b  zu beobach t en .  D as  b e d e u t e t  

Versuchs- oberhalb der Stenose unterhalb der Stenose 
dauer in 
Tagen K M M/K K M M/K 

Kontrolle 538 10296 19,1 542 11491 21,2 
1 635 13972 22,0 582 10670 18,3 
3 630 13936 22,1 551 10237 18,6 
7 623 13770 22,1 499 9328 18,7 

14 586 12602 21,5 463 8759 18,9 
21 655 14194 21,7 566 10223 18,1 

K = erfasste <~ Kernbereiche~ (= Zellen) ; M = Zahl der zu K geh6ren- 
den Mitochondrien; M/K = Mitoehondrienbesatz pro Zelle. 

n a c h  d e m  s o g e n a n n t e n  <~Vorzeichentest~> sowohl  bet  der  
Kon t ro l l e  als a u c h  bet  den  V e r s u c h e n  Signi f ikanz  der  
Differenzen.  

Die erz ie l ten  Ergebn i s se  lassen  wesen t l i che  Hinweise  
eines phys io log i schen  A n p a s s u n g s v o r g a n g e s  n i c h t  erken-  
nen,  obgle ich ein so lcher  n i c h t  a b z u l e h n e n  ist. W i r  n e h m e n  
abe r  an, dass  die ger ingen  V e r s c h i e b u n g e n  der  Mi tochon-  
d r i enwer t e  den  ve rXnder t en  D r u c k v e r h ~ l t n i s s e n  zuer- 
k a n n t  werden  miissen.  Es  k o m m t  d u r c h  die E r h 6 h u n g  
bzw. E r n i e d r i g u n g  des Druckes  zu e ther  A n d e r u n g  de r  
Zel l form u n d  -gr6sse, die in  e iner  Vergr6sse rung  bzw. 
Ve rk l e ine rung  de r  Kernf l / i chen  ih r  M a x i m u m  er re ich t  5. 
D a d u r c h  b e d i n g t  w e r d e n  in e iner  op t i s chen  E b e n e  m e h r  
bzw. weniger  M i t o c h o n d r i e n  abgebi lde t .  

Summary. Afte r  i nduc ing  e x p e r i m e n t a l l y  a s tenosis  of 
t he  a o r t a  a b d o m i n a l i s  in  r abb i t s ,  t h e  m i t o c h o n d r i a  of t he  
aor t ic  e n d o t h e l i u m  were f luorescence-opt ica l ly  demon-  
s t ra ted ,  and  q u a n t i t a t i v e l y  i n v e s t i g a t e d  above  as well  as 
below the  stenosis.  The  changes  in t he  n u m b e r  of t he  mi to-  
c h o n d r i a  are p r o p o r t i o n a l  to  t he  va lues  of b lood  pressure,  
a n d  are discussed in r e l a t i on  to  changes  in t he  shape  of 
the  endo the l i a l  cells. 
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ATP-Dependent Ca+ +-Extrusion from Human 
Red Cells 

F r o m  the  work  of DUNHAM a n d  GLYNN 1 i t  is k n o w n  
t h a t  low Ca++-concen t ra t ions  (0.1 raM)  i n h i b i t  t he  N a - K -  
a c t i v a t e d  m e m b r a n e  A T P a s e  of h u m a n  red  cells wh ich  is 
he ld  respons ib le  for t h e  ac t ive  N a - K - t r a n s p o r t  across t h e  
m e m b r a n e .  F o r  obv ious  reasons  th i s  Ca++-sensi t ive si te  
m u s t  be  loca ted  on  t he  i n t e r n a l  surface  of t he  m e m b r a n e ,  
a n d  the re fo re  the  in t r ace l lu la r  Ca++-concen t ra t ion  in in-  
t a c t  cells m u s t  be cons ide rab ly  lower  t h a n  the  Ca++- 
c o n c e n t r a t i o n  in t he  p l a s m a  or else t he  N a - K - p u m p  
would  be  incapac i t a t ed .  T he  poss ib i l i ty  was  cons idered  
t h a t  t h i s  low in t r ace l lu l a r  Ca++-concen t ra t ion  m i g h t  be  
m a i n t a i n e d  b y  an  ac t ive  t r a n s p o r t  of Ca-ions ou t  of t he  
cell. I)UNHAM and  GLYNN1 h a d  f u r t h e r  po i n t ed  ou t  t h a t  
t he  m e m b r a n e  of red  cells con t a in s  a n  A T P a s e  which  is 
s t rong ly  a c t i v a t e d  b y  Ca++. Th i s  A T P a s e  m i g h t  be con-  
n e c t e d  to  ac t ive  o u t w a r d  t r a n s p o r t  of Ca ++ in the  same  
way  as t he  s a r c o t u b u l a r  A T P a s e  in muscle  is r e la ted  to  
t h e  C a - a c c u m u l a t i o n  in to  these  s t r u c t u r e s  ~& 

The  ques t ion  was a p p r o a c h e d  m a k i n g  use of t he  rever -  
sal  of hemolys i s  devised  b y  SZs MANAY a n d  
S T R A U B  4 in  t h e  vercion of WHITTAM 5. H u m a n  red cells 
f rom f resh ly  d r a w n  d e f i b r i n a t e d  b lood or f rom 1-2 days  
old c i t r a t ed  b lood  were w a s h e d  5 t imes  a t  r oom t e m p e r a -  
t u r e  w i t h  a fourfold  v o l u m e  of glucose-free so lu t ion  con-  
t a i n i n g  130 IzM/ml NaC1 a n d  20 itM/ml tris-chloride a t  
p H  7.2. S u b s e q u e n t l y  8 ml  of cells were hemolysed  in  
42 ml  of w a t e r  c o n t a i n i n g  5 / ~M/ m l  tris-buffer, 1 IzM CaCI 2 
a n d  va r ious  a m o u n t s  of M g - A T P a t e  (0.5-4/~?/I/ml).  Af te r  
130 see i so ton ic i ty  was  r e s to red  b y  a d d i n g  2.15 ml  of a 
3 M KCl-solut ion.  Af te r  5 ra in  s t a n d i n g  a t  r oom t e m p e r a -  
tu re ,  t he  ghos t s  were washed  w i t h  a b o u t  100 ml  of a n  

ice-cold so lu t ion  c o n t a i n i n g  130 ttM/ml NaCI, 20 izM/ml 
tris-buffer, 5 #M/ml KCt a n d  1 #M/ml CaCI, and  i n c u b a t e d  
in t he  same  so lu t ion  a t  37~ The  m e d i u m  to ghos t  
v o l u m e  ra t io  was 1.85 on  a n  average.  Ca was d e t e r m i n e d  
in t h e  m e d i u m  d i rec t ly  w i th  a complexome t r i c  t i t r a t i o n  
in 0.2 ml  samples  e a n d  in packed  ghos ts  w i t h o u t  p rev ious  
wash ing  a f t e r  d e p r o t e i n i z a t i o n  w i th  a p p r o x i m a t e l y  t he  
twofold  vo lume  of 10% t r i ch loroace t ic  acid (TAA) and  
neu t r a l i z a t i on  w i th  1-n NaOH.  Magnes ium,  hemoglobin ,  
inorganic  p h o s p h a t e  and  mersa ly l  in  concen t r a t i ons  
h ighe r  t h a n  those  p r e s e n t  in t h e  s a m p l e s  did no t  in te r fere  
w i th  the  t i t r a t ion ,  no r  did  the  T A A - p r e c i p i t a t i o n  remove  
a n y  Ca f rom samples  in  r ecovery  exper imen t s .  

The  hemolys ing  p rocedure  resu l ted  in ghos ts  con ta in ing  
Mg ATPa te ,  Ca++ and,  as m a j o r  osmot ic  cons t i t uen t ,  
KC1. I t  caused  t he  i n t e r n a l  Ca -concen t r a t i on  ( p M / m l  
ghosts)  to  be h i g h e r  t h a n  1 #]VI/ml. This  effect  is p r o b a b l y  
due b o t h  to t he  sh r ink ing  of t he  ghosts  upon  reversa l  of 
hemolys i s  a n d  some b ind ing  of Ca. The  in i t ia l  Ca -con ten t  
of A T P - t r e a t e d  a n d  con t ro l  ghos ts  was  no t  d i f ferent  how- 
ever.  F igure  1 shows t h a t  a t  37 ~ Ca emerged  f rom A T P -  
loaded  ghos t s  a t  a h igh  ra t e  a n d  t h a t  t he  release proceeded 
to a h ighe r  e x t e r n a l  c o n c e n t r a t i o n  t h a n  w i t h  cont ro l  
ghos t s  t r e a t e d  in t h e  same  way  excep t  for  the  a d d i t i o n  of 
Mg-ATPa te .  The  Tab le  and  F igure  2 p r e sen t  ev idence  
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