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O b e r  die  S t r u k t u r  p f l a n z l i c h e r  K a r o t i n k r i s t f i l l c h e n  

P f l a n z l i c h e  K a r o t i n k r i s t ~ l l c h e n  s ind  se i t  18 8 5 b e k a n n t  ~. 
Sie w u r d e n  in de r  M 6 h r e n w u r z e l  (Daucus carota) u n d  in  
de r  N e b e n k r o n e  d e r  N a r z i s s e  (Narcissus poeticus) als 
r h o m b i s c h e  T/~felchen b e s c h r i e b e n  1, 2. Be i  g e n a u e r e r  B e -  
t r a c h t u n g  i m  P o l a r i s a t i o n s m i k r o s k o p  ~ ze ig t  s i ch  j e d o c h ,  
das s  sie sch ie fe  A u s l 6 s c h u n g  a u f w e i s e n  u n d  d a h e r  e ine r  
t i e f e r e n  S y m m e t r i e k l a s s e ,  a lso  z u m  Be i sp ie l  d e m  m o n o -  
k l i ne n  S y s t e m  z u g e w i e s e n  w e r d e n  mi i s sen .  Diese r  B e f u n d  
s t e h t  in  t d b e r e i n s t i m m u n g  m i t  d e n  R 6 n t g e n d i f f r a k t i o n s -  
s t u d i e n  an  s y n t h e t i s c h e n  f i - K a r o t i n k r i s t ~ l l c h e n  4-~ (mono-  
klin,  R a u m g r u p p e  P21/c ). F i i r  d ie  Pf lanzenkris tS,11chen 
aus  de r  M 6 h r e n w u r z e l  s c h e i n t  d ie  E l e k t r o n e n b e u g u n g  i m  
E l e k t r o n e n m i k r o s k o p  j e d o c h  au f  h e x a g o n a l e  S y m m e t r i e  
zu d e u t e n  7,s. U m  d i e sen  W i d e r s p r u c h  auizukl~tren,  soil 
h ie r  f iber  v e r g l e i c h e n d e  S t r u k t u r u n t e r s u c h u n g e n  a n  
p f i a n z l i c h e n  u n d  s y n t h e t i s c h e n  K a r o t i n k r i s t ~ l l c h e n  be-  
r i c h t e r  w e r d e n .  

I n  u n s e r e r  A r b e i t  w u r d e n  P u l v e r d i a g r a m m e  ( R 6 n t g e n -  
d i f f r ak t i on )  v o n  s y n t h e t i s c h e n  f l -Karot inkris tS,11chen 9 u n d  
y o n  i so l i e r t en  K r i s t ~ l l e h e n  aus  d e r  N e b e n k r o n e  y o n  Nar- 
cissus pOeticus var .  , L a  Riante~> a u f g e n o m m e n .  D a b e i  
e r z e u g e n  b e i d e  P r ~ p a r a t e  gle iche,  m i t  d e n  D a t e n  d e r  
E i n k r i s t a l l a n a l y s e  6 des  f i - K a r o t i n s  i i b e r e i n s t i m m e n d e  
D i a g r a m m e  (Tabel le  I).  

D u r c h  erg~tnzende c h e m i s c h e  B e s t i m m u n g e n  ~~ w u r d e  
best~i t igt ,  d a s s  es  s i ch  be i  d e n  aus  d e r  N e b e n k r o n e  d e r  
N a r z i s s e  i so l i e r t en  K r i s t ~ l l c h e n  u m  f l - K a r o t i n  h a n d e l t .  

U n s e r e  E l e k t r o n e n b e u g u n g s a n a l y s e n  ( F e i n b e r e i c h s b e u -  
gung)  e r f o l g t e n  a n  n a t i v e n  K a r o t i n k r i s t g l l c h e n  a u s  de r  
N e b e n k r o n e  d e r  N a rz i s s e  u n d  a n  s y n t h e t i s c h e n / % K a r o t i n -  
krist521chen,  d ie  i m  E l e k t r o n e n m i k r o s k o p  s e n k r e c h t  zu 
ih re r  T a f e l e b e n e  d u r c h s t r a h l t  w u r d e n  (F igur  1). Die  au f  
d iese  W e i s e  e r h a l t e n e n  D i a g r a m m e  ze igen  e ine  R e f l e x -  
a n o r d n u n g ,  d ie  in  d e r  L i t e r a t u r  7, s als h e x a g o n a l  beze i ch -  
n e t  w i rd .  

E s  ge l i ng t  n u n ,  n a c h  d e m  i ib l i chen  V e r f a h r e n  ~ d u r c h  
B e s t i m m u n g  d e r  d - W e r t e  d e r  r e f l e k t i e r e n d e n  E b e n e n -  
s c h a r e n  u n d  des  r e z i p r o k e n  W i n k e l s ,  d e n  je zwei  E b e n e n  
m i t e i n a n d e r  e insch l iessen ,  d a s  B e u g u n g s d i a g r a m m  i m  
E i n k l a n g  m i t  de r  m o n o k l i n e n  E i n h e i t s z e l l e  6 zu i n d i z i e r e n  
(F igu r  2). Die  T a f e l e b e n e  de r  K r i s t a l l p l ~ t t c h e n  e r w e i s t  
s i ch  als d ie  (102) E b e n e .  

Die  g e m e s s e n e n  d - W e r t e  l i egen  e t w a s  h 6 h e r  als d ie  
b e r e c h n e t e n  Abst~inde  (Tabel le  I I ) .  Dies  d f i r f t e  d a r a u f  

Tabelle I. R6ntgendiffraktion (Pulverdiagramm) von synthetischen 
fl-Karotinkristgllchen 9 und yon aus der Nebenkrone der Narzisse 
isolierten Kristallchen 

Tabelle II. d-Werte der im Feinbereichsbeugungsdiagramm (Figur 2) 
naehgewiesenen refiektierenden Ebenen, gemessen TM und aus den 
Daten ffir die Einheitszelle 6 berechnet 

Reflektierende Ebenen d-Werte (in A) 

gemessen berechnet 

1 4) (1 1-4) 4.5 4.67 
(0 2 0) 4.75 
(i 3 4) (1 3 "4) 2.6 2.73 
(2 0 ~ 2.68 
(~ 1 12) (3 1 l--T) 1.7 1.76 
(~ 5 4) (1 5 ~) 1.79 
(~ 4 8) (2 4-8) 1.78 

7 4) (1 7 T) 1.25 1.32 
5 12) (3 5 1"-'2) i.30 

(~ 2 16) (4 2 1"-6) 1.29 
{3 7 12) (3 7 1-~) 1.03 1.08 
{T 1 20) (5 1 2"T) 1.07 
(~ 8 8) (2 8 ~) 1.08 
(~ 9 4) (1 9 ~) 0.98 1.04 
(~ 6 16) (4 6 1-'6) 1.025 
(T 3 12) (5 3 1"--2) 1.02 

Tabeile tII.  Rezipr~ Winkel zwischen zwei reflektierenden Ebenen' 
gemessen und naeh der einsehl~igigen Literatur 6 bereehnet 

Reflektierende Ebenen Reziproker WinkeI 

gemessen bereehnet 

(1 1 4) (-~ T 4) 60~ " 60o40 , 
(~ 1 4) (0 ~ 0) 120~ ' 120o20 ' 
ff 1 4) (-2 0 8) 30~ ' 30o20 , 
(T 1 4) (~ 3 4) 90020 ' 90~ 
(T 1 4) ~ 1 12) 19005 , 19 ~ 
(T 1 4) ~ 5 12) 13~ , 13050 ̀  
(T 1 4) ~ 2 16) 14o00 , 14~ , 
(~ 1 4) (-3 "7 12) 83045 , 84~ ' 

(T 1 4) (-2 8 8) 97~ ' 97~ ' 
(~ 1 4) ~ 6 16) 10050 , 10053 , 

40 in Grad 

Synthetisches Isolierte 
fl- Karotin Krist~illchen 

Indizes der Ebenen / 
aus den Zellkonstanten 6 
berechnete 40-Werte 

53.7 52.9 (211)/54.72 (202)/54.80 
49.5 49.0 (122)/49.12 (200)/48.88 
46.7 47.1 (123)/46.92 
43.7 43.4 (104)/43.12 ~21)/44.04 

(120)f44.08 
37.9 37.4 (~14)/37.84 (020)/37.20 
33.6 33.4 (~13)/33.48 
31.2 31.0 (102)/31.08 
29.5 29.0 -(~11)/29.52 

Cu-K~-Strahlung, 40 kV/20 mA, Exposition je 6 Stunden. 
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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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