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V i n c a d i f f o r m i n  u n d  M i n o v i n ,  z w e i  w e i t e r e  r a c e -  
m i s c h e  A l k a l o i d e  a u s  Vinca m i n o r  L . t  

In  e iner  vo rangegangenen  Mit te i lung beschr ieben  wir  
die Isol ierung des racemischen  Alkaloides Vincanor in  2 
aus Vinca minor L. und  dessen Strukturaufkl~irung ~,s,4. 
Aus  der  schwach  bas ischen F rak t i on  T 3 der  Alkaloide aus 
Vinca minor L. erhie l ten  wir  d u t c h  S~iulenchromato- 
graphie  an  A l u m i n i u m o x y d  (Benzol-Petrol~ither 1:1) 
ausser  Vincaminore in  5,6 auch  das  racemische  Vincadif -  
Iormin, welches vor  kurzem yon  JANOr et  al.7 aus Vinca 
difformis Pourr .  isoliert  s und  in seiner  S t ruk tu r  e r k a n n t  
wurde  9. 

Be im Vergleich der  W e r t e  des Vincadi f formins  mi t  
e inem ande ren  a-Methylenindol ina lka lo id  Minovin x0 zeigte 
sich, dass  le tz teres  das  i nd -N-Methy lde r iva t  des ers teren  
ist. Hie rauf  wiesen die Bru t to formel ,  die Versch iebung  des 
U l t r a v i o l e t t s p e k t r u m s  und  die Abwesenhe i t  der  N H -  
B a n d e  im I n f r a r o t s p e k t r u m  sowie der  Nul lwer t  der  spezi-  
f ischen Drehung.  Durch  Methy l i e rung  von Vincad i f fo rmin  
mi t  Methy l jod id  in fli issigem A m m o n i a k  erhie l ten  wir  eine 
Verb indung ,  Smp.  120-122 ° (s inter t  ab 98°), [X}D = 0 ° 
(Chloroform, ~ thano l ) ,  fiir C2~H2sN20~ (352,5) ber. 
C 74,96; H 8,01; N 7,95% ; gef. C 74,81; H 7,93; N 8,07%, 
deren  UV-  und  I R - S p e k t r e n  mi t  denen  des Minovins  iden-  
t i sch  sind.  Die Identi t~tt  beider  Stoffe ergab sich du rch  
d i rek ten  Vergleich.  Vincad i f fo rmin  und  Minovin  s t ehen  
zue inander  im selben VerhAltnis wie Vincadin  und  Vinca-  
minore in  6. E i n e n  zus/i tzl ichen Beweis l iefert  das  Massen- 
s p e k t r o g r a m m  n des Minovins ;  es zeigt  ein Molekular-  
gewicht  von  352, also 14 m e h r  als Vincad i f fo rmin  (Mol.- 
gew. 3389), w~ihrend sich der  einzige sehr  in tens ive  
Bruchs t / i ck -peak  wie im S p e k t r u m  yon  Vincad i f fo rmin  
bei m/e  124 bef inde t .  Das zus~tzl iche K o h l e n s t o f f a t o m  
des Minovins  muss  sich d a h e r  im Indo l in sys t em befinden,  
was  d u t c h  den P e a k  bei 3,30 ~5 (Singlet t ,  drei  Wassers tof f -  
a tome)  im N M R - S p e k t r u m  belegt  wird.  

Racemische  Alkaloide wurden  in der  grossen Gruppe  
der  Indola lka lo ide  verh~l tnismiiss ig  sel ten ~,~2,t~ gefunden.  
Dass in Vinca minor L. gleich drei  racemische  Alkaloide, 
deren  pen tacyc l i sche  Skele t te  die M6glichkeit  einer  Race-  

misat ion ausschliessen,  ge funden  wurden ,  legt  die Ver-  
m u t u n g  nahe,  dass  die E n t s t e h u n g  im Sc h e ma  ihrer  Bio- 
genese zu suchen ist. Wir  g lauben,  dass  diese Pf lanzen-  
g a t t u n g  ffir Versuche in dieser  R i c h t u n g  geeignet  ist. 

Summary. F r o m  Vinca minor L. two add i t iona l  racemic  
alkaloids of the  ~-methylenindol ine  t y p e  were ob t a ined :  
v incadi f formine  (previously known  f rom Vinca di//ormis 
Pourr .)  and  minovine  which is shown  to  be its ind -N-  
m e t h y l  derivat ive.  
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I n f l u e n c e  of  N u t r i t i o n a l  C o n d i t i o n s  o n  t h e  C e l -  
l u l a r  R N A  M e t a b o l i s m  in vivo a n d  in v i t ro  

Three  t y p e s  of r ibonucleic  acid have  been  recognized in 
l iving cells: soluble, r ibosomal  and  messenger  R N A  1. 
Soluble and  r ibosomal  R N A  can be sepa ra ted  by  co lumn 
c h r o m a t o g r a p h y  on methyl -es te r i f i ed  se rum a lbumin  ~,3. 
On app ly ing  th is  me thod ,  a f u r t he r  R N A  fract ion could be 
ident i f ied which  p r obab ly  p lays  t he  role of messenger  
R N A  in v i rus - infec ted  and  un infec ted  h u m a n  amnion  
cells 4. F u r t h e r  s tudies  concern ing  the  inf luence of un-  
Iavourable  g rowth  condi t ions  on R N A  me tabo l i sm  in 
m a m m a l i a n  cells p rov ided  evidence  for the  syn thes i s  of 
ano the r  h igh ly  po lymer ized  RNA.  Some r ep re sen t a t i ve  
results  are r epo r t ed  here.  

Two separa te  p r i m a r y  cul tures  of e m b r y o n a l  mouse  
f ibroblas ts  were i ncuba ted  in a p H - s t a t  a t  36°C in Eagle ' s  
m e d i u m  s u p p l e m e n t e d  wi th  32p-or thophosphate  : the  first, 
conta in ing  5 × 106 cells/ml ( ' concen t r a t ed '  cell suspension),  
was i ncuba t ed  for 16 h w i th  17 ~c 32P/ml; the  second,  con- 
ta in ing 1.7 × 10 s cells/ml ( 'd i lu ted '  cell suspension) ,  was in- 
cuba ted  for 6.5 h w i th  2.5 ~xc 32p/ml (after fu r the r  incuba-  
t ion of the  ' d i lu ted '  cell suspens ion  messenger  R N A  

propor t iona l ly  no longer conta ined more  32p t h a n  r ibo- 
somal  R N A  and  was, therefore,  no longer recognizable  on 
the  e lu t ion  diagram).  

As a n o t h e r  sys tem,  t u m o r  cells f rom Ehr l ich  asci tes  car-  
c inoma  bear ing mice were taken  out  on the  3rd ( 'early ')  
and  on the  11th ( ' late') day  af ter  passage.  6 h before  col- 
lect ing the  cells 200 ~c of 32p were in jec ted  s u b c u t a n e o u s ly  
n to  each mouse.  R N A  from these four cell suspens ions  

was isolated and  subsequen t ly  c h r o m a t o g r a p h e d  as pre-  
viously  descr ibed 5, excep t  t h a t  the  co lumn was  w a s h e d  
a f te r  loading wi th  100 ml of solut ion of the  ini t ia l  sa l t  
concen t ra t ion  in order  to  r emove  inorganic  32p, nucleo-  
t ides  and highly  labelled low po lymer ized  nucleic acids 
(e.g. soluble RNA).  U V - a b s o r b a n c y  and  32p c o n t e n t  of 
the  elut ing R N A  were d e t e r m i n e d  as descr ibed  5. 
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The  R N A  e lu t ion  d i a g r a m s  are  p r e s e n t e d  in F igu re  a -d .  
The  p rev ious ly  c h a r a c t e r i z e d  R N A  f rac t ions  are  labe l led  
as I (16s), TI (23s) 5 a n d  I I I  (uns tab le ,  p r e s u m a b l y  mes-  
senger  RNA4).  A n  a d d i t i o n a l  h i g h l y  32t) labe l led  R N A  
f rac t ion  IV, w h i c h  e lu tes  l a t e r  t h a n  al l  o t h e r  RNAs ,  is 
c lear ly  recognizab le  in  F igu re  b ( ' c o n c e n t r a t e d '  cell cul- 
ture)  a n d  d ( ' l a te '  t u m o r  cells), p r e s e n t  in  sma l l  a m o u n t s  
in  c ( ' ea r ly '  t u m o r  cells) a n d  a b s e n t  in  a ( ' d i lu t ed '  cell cul- 
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Elution diagrams of RNA obtained from: a, 'diluted' cell suspension; 
b, 'concentrated' cell suspension; c, Ehrlich ascites tumor cells 
'early'; d, Ehrlich ascites tumor cells 'late'. 0.8, 2.7, 2.7 and ~ mg of 
RNA were loaded onto the column in the experiments 'a', 'b', 'c' and 
'd' respectively. For further details see text.. . . ,  ultraviolet absor- 
bancy at 260 miz. --- - radioactivity, cpm-counts per min (please note 
that the radioactivity scale differs with every picture). The Roman 
numbers correspond to the following fractions on the diagram: I: 
16 s, ribosomal RNA; II: 23 s, ribosomal RNA; III:  unstable, pre- 
sumably messenger RNA; IV: highly polymerized RNA described 
in the text (for additional information on fractions I - I I I  seea-~). 

tu re) .  Since t h e  app l i ed  c h r o m a t o g r a p h i c  m e t h o d  sepa-  
r a t e s  the  nucle ic  acids acco rd ing  to  t h e i r  c h a i n  l eng th ,  t h e  
R N A  f r ac t ion  I V  is cons idered  to  be  of h i g h e r  mo lecu l a r  
weight .  T h e  reg ion  of i t s  a p p e a r a n c e  in t h e  e lu t ion  dia-  
g r a m  is c o m p a r a b l e  w i t h  t h e  one  of polio v i rus  R N A  s. 

T h e  R N A  f rom f r ac t i on  I V  is also more  s t a b l e  t h a n  the  
one  f rom f r ac t i on  I I I .  T h e  l a t t e r  is c o m p l e t e l y  b r o k e n  
whereas  t he  fo rmer  r e m a i n s  i n t a c t  to  70% w h e n  i n c u b a t e d  
a t  23°C for 60 mid  4. 

The  syn thes i s  of t h i s  I~NA e lu t i ng  l a s t  was  obse rved  
also in  o t h e r  a n i m a l  cells u n d e r  u n f a v o u r a b l e  g r o w t h  con-  
di t ions ,  e.g. in  h u m a n  a m n i o n  cells d u r i n g  i n c u b a t i o n  in  
buf fe red  saline,  i n c o m p l e t e  m e d i u m  a n d  in  h i g h l y  concen-  
t r a t e d  cell suspens ion .  I n  t u m o r - b e a r i n g  mice,  t h i s  h i g h l y  
po lymer ized  R N A  was no t  on ly  recognizab le  in  neop las t i c  
cells b u t  also inc reased  s t ead i l y  in  t h e  l iver  u n t i l  d e a t h .  

On t h e  o t h e r  h a n d ,  no  syn thes i s  of t h i s  R N A  was  de-  
t e c t a b l e  b y  ou r  m e t h o d s  in  cells u n d e r  o p t i m a l  g r o w t h  
condi t ions .  I n v e s t i g a t i o n s  are  u n d e r  w a y  to  o b t a i n  infor -  
m a t i o n  on  t h e  biological  role of t h i s  R N A L  

Zusammen/assung. Es  wi rd  de r  E in f luss  v o n  Stoff-  
w e c h s e l b e d i n g u n g e n  auf  die R N S - S y n t h e s e  in  i n t a k t e n  
Zellen in rive u n d  in vitro mi t t e l s  32P-Markierung u n d  
c ider  s~ tu l ench roma tog raph i schen  F r a k t i o n i e r u n g  de r  iso- 
l i e r t en  R N S  u n t e r s u c h t .  
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A c c u r a t e  D e t e r m i n a t i o n  o f  T o t a l  C O  s i n  t h e  B r a i n  

All p rev ious  m e a s u r e m e n t s  of t i ssue  c a r b o n  d ioxide  con-  
t e n t s  h a v e  b e e n  p e r f o r m e d  on excised t issues,  in  w h i c h  
post mortem changes  m i g h t  ser ious ly  h a v e  in f luenced  t he  
t r ue  in rive levels  of t he  lab i le  c a r b o n  d ioxide  c o m p o u n d s .  
I n  o rde r  to  avo id  such  changes ,  a m e t h o d  was  deve loped  
wh ich  allows t he  d e t e r m i n a t i o n  of t h e  t o t a l  c a r b o n  dioxide  
c o n t e n t  of t issues,  f rozen in situ. T he  resu l t s  w i t h  th i s  
m e t h o d  i nd i ca t e  t h a t  t h e  m a j o r i t y  of t h e  va lues  r e p o r t e d  
earl ier  are  too  h i g h  and ,  fu r the r ,  t h a t  p a r t  of t h e  differ-  
ence is due  to  post mortem changes .  

Methods. The  e x p e r i m e n t s  were  p e r f o r m e d  on r a t s  of 
the  S p r a g u e - D a w l e y  s t r a i n  w h i c h  were a n a e s t h e t i z e d  
w i t h  N e m b u t a l  (40-50 m g / k g  b o d y  weight) ,  t r a c h e o t o -  
mized  a n d  al lowed to  b r e a t h e  spon t aneous ly .  T h e  c a r b o n  
dioxide  t ens ion  of t h e  b lood  was m e a s u r e d  on  samples  
d r a w n  f rom a c a n n u l a  in  t h e  f emora l  a r t e r y  us ing  t h e  
m i c r o m e t h o d  of SIGGAARD ANDERSEN et  al. 1. I m m e d i -  
a t e ly  a f t e r  t he  analysis ,  t h e  b r a i n  was  f rozen  in situ b y  
p lung ing  t he  whole  a n i m a l  i n to  l iquid  n i t rogen .  W h e n  
post mortem changes  were to  be  i nves t iga t ed ,  t h e  b lood  
s ampl ing  preceded  d e c a p i t a t i o n  of t he  a n i m a l  a n d  r a p i d  
excis ion of t he  tissue, wh ich  was t h e n  p laced  in t h e  l iqu id  
n i t rogen .  I n  some expe r imen t s ,  t he  pe r iod  b e t w e e n  t h e  de-  
c a p i t a t i o n  a n d  t he  freezing of t he  t i ssue  was d e l i b e r a t e l y  

p ro longed  so as to  give de lays  of u p  to  10 min .  I n  t he  
g roup  of an ima l s  a n a l y s e d  a f t e r  quick-f reez ing,  t he  b r a i n s  
were  s e p a r a t e d  f rom the  carcasses  in  t he  f rozen s ta te ,  
us ing  chisel  a n d  h a m m e r .  I n  al l  cases t he  s u p r a t e n t o r i a l  
p a r t s  of t h e  b r a i n  were used for  t h e  ana lyses .  

The  s u b s e q u e n t  h a n d l i n g  of t h e  b r a i n  s amples  occur red  
in a P e r s p e x  box,  m a n i p u l a t i o n s  of t h e  samples  be ing  
car r ied  o u t  w i t h  n e o p r e n e  gloves.  The  box  was  con t inu -  
ous ly  pe r fused  w i t h  n i t r ogen  gas w h i c h  h a d  p rev ious ly  
been  passed  t h r o u g h  devices  for  a b s o r b i n g  c a r b o n  dioxide  
a n d  w a t e r  v a p o u r .  T h e  b r a i n  s amples  were  t r a n s f e r r e d  to  a 
s ta in less  s teel  m o r t a r  and ,  whi le  st i l l  in  l iqu id  n i t rogen ,  
g r o u n d  to  a f ine powder .  A l iquo t s  of t he  p o w d e r  were  
a d d e d  to specia l  d i f fus ion  c h a m b e r s  m o u n t e d  on  P y r e x  
lids w h i c h  h a d  been  b lown a n d  g r o u n d  to  f i t  c o m m e r c i a l  
Conway  2-A u n i t s  (Ga l l enkamp,  London)2 .  The  c h a m b e r s  
c o n t a i n e d  a 5% t r i ch lo race t i c  acid so lu t ion ,  w h i c h  could  
be  s t i r r ed  continuously. T h e  a m o u n t  of t i s sue  a d d e d  to  
t h e  c h a m b e r s  was weighed  b y  di f ference to  t h e  n e a r e s t  
t e n t h  of a mg. 2 h were a l lowed for  diffusion,  t h e  evo lved  
c a r b o n  d ioxide  be ing  c a p t u r e d  in 0 . 2 N  Ba(OH)2,  w h i c h  

I O. SIGGAARD ANDERSEN, K. ENGEL, K. JdRGENSEN, and P. 
ASTRUP, Scand. J. eliu. lab. Invest. 12, 17B (1960). 
U. PONT~N and 13. K. SIEsJO, to be published (1963). 


