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Fig. 1. Feinbereichsbeugungsdiagramm von einem aus der Neben- 
krone der Narzisse isolierten Karotineinkrist~llehen. Siemens 
Elmiskop I, 60 kV. 

be ruhen ,  dass  die B e s t i m m u n g e n  n i c h t  m i t  e inem spe- 
ziel len D i f f r a k t o g r a p h e n  ausgef i ih r t  wurden ,  sonde rn  m i t  
d e m  ftir a l lgemeine  e l ek t ronenmik roskop i s che  A r b e i t e n  
ausger i i s t e t en  E l m i s k o p  I. Die gemessenen  W i n k e l w e r t e  
s t i m m e n  gu t  m i t  den  b e r e c h n e t e n  i ibere in  (Tabel le  t I I ) .  

Diese 1Resultate beweisen,  dass  sich die n a t i v e n  Kri-  
st~Lllchen in der  N e b e n k r o n e  der  Narzisse  im s t r u k t u r e l l e n  
A u f b a u  yon  den  s y n t h e t i s c h e n  f l -Karo t ink r i s t~ l l chen  n i c h t  
u n t e r s c h e i d e n  u n d  dass  ke ine  h e x a g o n a l e  S t r u k t u r  7,8 
vorl iegt .  

Summary. Crysta ls  of ca ro t ene  in p l a n t  cells (car ro t  
root ,  co rona  of Narcissus etc.) h a v e  been  a t t r i b u t e d  to  
t h e  o r t h o r h o m b i c  1, 2 or t h e  h e x a g o n a l  ~, s sys tem.  How-  
ever,  a n  op t ica l  i n v e s t i g a t i o n  3 showed  t h a t  t h e y  h a v e  a 
lower s y m m e t r y .  I n  t h e  case of t he  c rys ta l s  in  t he  corona  

Fig. 2. Indizierung des Feinbereichsbeugungsdiagramms yon Figur 1. 

of Narcissus, t h e  s t r u c t u r a l  i d e n t i t y  w i t h  s y n t h e t i c  
f l -carotene 4-6 is p r o v e d  b y  X - r a y  a n d  e lec t ron  d i f f rac t ion  
analysis .  A l t h o u g h  t h e  g e o m e t r y  of t h e  e lec t ron  diffrac-  
t ion  p a t t e r n s  is a l m o s t  i nd i s t i ngu i shab le  f rom hexagona l ,  
i ts  ref lec t ions  can  be  ident i f ied  w i t h  those  f rom t h e  p lanes  
of t h e  monocl in ic  l a t t i ce  of f l-carotene.  The  face of t i le  
p l a t e - s h a p e d  c rys ta l s  cor responds  to  (!02). 
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M a g n e s i u m  P e m o l i n e  and Ehr l i ch  T u m o r :  T u m o r  

I n  a n  ear l ier  repor t ,  t h e  resul t s  of a p i lo t  s t u d y  dea l ing  
w i t h  t h e  effect  of M a g n e s i u m  Pemol ine  on  t he  su rv iva l  
of mice  w i t h  E h r l i c h  t u m o r  was  p r e s e n t e d  I. The  d rug  
no t  on ly  slows down  t h e  m o r t a l i t y  ra te ,  b u t  also enhances  
t he  life s p a n  of t h e  t u m o r  an imals .  S u b s e q u e n t  cy to logica l  
s tud ies  on  t h e  t u m o r  t a k e n  f rom the  in jec ted  mice  showed  
a m a r k e d  a l t e r a t i o n  of t he  g r o w t h  p a t t e r n  a n d  m o r p h o l o g y  
of t he  t u m o r  cells w i t h  or w i t h o u t  t he  a d d i t i o n a l  effect  
of X - i r r a d i a t i o n  2. I n  th i s  p a p e r  we are c o m p a r i n g  t h e  
s u r v i v a l  r a t e s  b e t w e e n  t h e  a n i m a l  p o p u l a t i o n  an d  t h e  
cell popu la t ion .  

Methods. As usual ,  t h e r e  were 3 runs  in each  e x p e r i m e n t  ; 
each  r u n  i n v o l v i n g  180 CF1, ma le  mice,  50-60 days  old 
(20-22 g). T h e  an ima l s  were d iv ided  r a n d o m l y  in to  6 
g r o u p s  as i n d i c a t e d  in  t h e  Table .  

A n i m a l  v e r s u s  T u m o r  Cell  S u r v i v a l s  

M a g n e s i u m  Pemol ine  a n d  w h o l e - b o d y  X - i r r a d i a t i o n  
were a d m i n i s t e r e d  72 h a f te r  t u m o r  i n o cu l a t i o n  for 5 
consecu t ive  days.  6 cytological  spec imens  were  col lected 
f rom all 6 groups  eve ry  o t h e r  day,  s t a r t i n g  f rom t h e  f i rs t  
d a y  a f t e r  d r u g  i n j ec t i on  a n d  X - r a y  exposure .  3 a n i m a l s  
f rom each  group  were c h o s e n  r a n d o m l y  a n d  used for  
t h e  cytological  specimens.  Smears  t a k e n  were t h e n  sp read  
on  a n u m b e r  of glass slides a n d  f ixed in e the r  a lcohol  
m i x t u r e  50 : 50 before  s ta in ing .  As t h e  bas is  for compar i -  
sons, t u m o r  cells col lected f r o m  con• g roup  (Group I) 
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Groups Magnesium pemoline X-Irradiation 
treatments 

Control (I) Tragaeanth only Sham 
Experimental (II) 0.7 mg/kg per day for 5 days Sham 
Experimental(III) 14mg/kgperdayfor 5 days Sham 
Control (IV) Tragaeanth only 100 r/day for 5 days 
Experimental (V) 0.7mg/kgper day for 5 days 100r/day for 5 days 
Experimental (VI) 14 mg/kg per day for 5 days 100 r/day for 5 days 
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Fig. 1. Survival percentage of tumor bearing mice and Ehrlich 
tumor cells treated with Magnesium Pemoline. 
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Fig. 2. Survival percentage of tumor bearing mice and Ehrlich 
tumor cells treated with Magnesium Pemoline and irradiation. 

I n  F igure  I I ,  t h e  a d d i t i o n a l  effect  of X - i r r a d i a t i o n  is 
shown.  Group  I V  t r e a t e d  on ly  w i t h  X - r a y  w i t h o u t  d r u g  
exh ib i t ed  t yp i ca l  r eac t ion  of t u m o r  cells to  r ad ia t ion .  
The  an ima l s  in  t h i s  g roup  were no  d o u b t  u n d e r  dua l  
s t ress  of b o t h  t u m o r  e x p a n s i o n  a n d  i r rad ia t ion .  On ly  
10% of t he  mice  su rv ived  11 days  a f te r  t u m o r  t r a n s -  
p l a n t a t i o n .  The  ave rage  t u m o r  cell su rv iva l  was  a b o u t  
50% a n d  t h u s  was c o m p a r a b l e  w i t h  t he  pe rcen t age  of 
cell su rv iva l  in  g roup  I I  t r e a t e d  w i t h  t h e  low dose of 
M a g n e s i u m  Pemol ine .  The re  was no s ign i f ican t  difference 
in t h e  pe r cen t  su rv iva l  of an ima l s  in  b o t h  group V 
( t r ea ted  w i t h  0,7 m g / k g  of Mg Pemol ine  + rad ia t ion) ,  a n d  
group  V I  ( t rea ted  w i t h  14 m g / k g  of Mg P e m o l i n e  + rad ia -  
t ion).  A l t h o u g h  t he  ave rage  t u m o r  cell su rv iva l  pe rcen t -  
ages of these  2 groups  were no t  v e r y  fa r  a p a r t  ( abou t  
5% difference),  t he  p a t t e r n  of t h e i r  r e ac t i on  to  t h e  com- 
b i n a t i o n  of i r r a d i a t i o n  a n d  Mg Pemol ine  seemed to  v a r y  
w i t h  t h e  d rug  doses employed .  

Discussions. C o m p a r i n g  t h e  pe r cen t  su rv iva l  b e t w e e n  
the  an ima l s  a n d  t he  t u m o r  cells in  all  4 e x p e r i m e n t a l  
g roups  (II,  I I I ,  V, VI) ,  one no tes  no  s ign i f i can t  d i f ference 
in t h e  a n i m a l  m o r t a l i t y  of these  groups.  The  effect  of 
M a g n e s i u m  Pemol ine  on  t h e  su rv iva l  of t he  t u m o r  cells, 
however ,  is no t  t h e  same  w h e n  used a lone  or in  c o m b i n a -  
t ion  w i t h  i r rad ia t ion .  I n  a n  ear l ier  r e p o r t  2 we obse rved  
rad ia t ion- l ike  effect  of Mg Pemol ine  on  t he  m o r p h o l o g y  
of E h r l i c h  t u m o r  cells a t  low d rug  dose w i t h  t he  presence  
of g i an t  cells. Th i s  is now conf i rmed  b y  t h e  a l m o s t  iden-  
t ica l  ave rage  pe r cen t  of cell su rv iva l s  be tween  group  I I  
a n d  g roup  I V  (54% a n d  51% respect ively) .  B e t t e r  resu l t s  
were ob ta ined ,  however ,  w h e n  e i the r  t h e  d rug  was a d m i n -  
i s tered  c o n c u r r e n t l y  w i t h  i r r a d i a t i o n  a t  low dose or 
a d m i n i s t e r e d  a lone  a t  h igh  dose. A t  t he  d rug  dose of 
14 m g / k g  employed  in th i s  expe r imen t ,  t he  presence  of 
r a d i a t i o n  d id  n o t  e n h a n c e  s ign i f i can t ly  t h e  su rv iva l  r a t e  
of t he  an ima l s  or kil l  t h e  t u m o r  cells a n y  faster .  Again,  
f u r t h e r  s tud ies  on  va r ious  t ypes  of t u m o r s  are  necessa ry  
before  one could te l l  w h e t h e r  M a g n e s i u m  Pemol ine  is 
rea l ly  useful  in  cance r  t h e r a p y .  I f  so, th i s  p rope r ty ,  
a long w i t h  t h e  r a d i o p r o t e c t i v e  effect  of t h e  d rug  r epo r t ed  
earl ier  a-~ would  m a k e  M a g n e s i u m  Pemol ine  a v e r y  
va luab l e  c o m p o u n d  in b o t h  rad iod iagnos i s  a n d  t he r apy .  

Zusammen/assung. Es  wird  der  ~ b e r l e b e n s p r o z e n t s a t z  
von  m i t  M a g n e s i u m p e m o l i n  b e h a n d e l t e n  Tumorze l l en  u n d  
T u m o r m ~ u s e n  n a c h  a n d  ohne  R 6 n t g e n b e s t r a h l u n g  ver-  
g l ichen:  Die S u b s t a n z  erhGht  die f3ber lebens ra te  der  
Tiere  u n d  v e r ~ n d e r t  das  W a c h s t u m s b i l d  der  Tumorze l len .  
M a g n e s i u m p e m o l i n  w ~ h r e n d  de r  B e s t r a h l u n g  in n iedr iger  
Dosis  oder  ohne  B e s t r a h l u n g  in h o h e r  Dosis erziel t  bes te  
Wer te .  

3 days  a f te r  t u m o r  inocu la t ion  were used. All  o t h e r  
e x p e r i m e n t a l  t e chn iques  were p rev ious ly  descr ibed  1, 3. 

Results. F r o m  F igure  1, one observes  t h a t  t he  su rv iva l  
curves  for  b o t h  t u m o r  cells a n d  a n i m a l s  in  g roup  I are  
ve ry  cons is tent .  11 days  a f t e r  t r a g a c a n t h  a d m i n i s t r a t i o n  
a n d  s h a m - i r r a d i a t i o n  (14 days  a f t e r  t u m o r  t r a n s p l a n t a -  
t ion)  t he  a n i m a l  p o p u l a t i o n  in t h i s  g roup  d ropped  f rom 
100% to 40~ whi le  t he  cell p o p u l a t i o n  decreased  to  
on ly  60o/0 . Af te r  t h i s  s ame  pe r iod  of t ime,  t he  pe rcen t s  
of a n i m a l  su rv iva l  in  g roup  I I  (0.7 m g / k g  Mg Pemol ine)  
a n d  g roup  I I I  (14 m g / k g  Mg Pemol ine )  were b o t h  a b o u t  
80%.  The  s u r v i v a l  p a t t e r n s  of t h e  t u m o r  cells in  these  
2 groups,  however ,  were qu i t e  d i f f e r e n t . - T h e  pe r cen t  
v a r i a t i o n  of g roup  I I  was  qu i te  s t ab le  a r o u n d  55% while  
t h a t  of g roup  I I I  va r i ed  b e t w e e n  5% a n d  75%.  He re  
one can  see obv ious ly  t he  effect  of t h e  d rug  on  t he  
t u m o r  cells. 
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