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aufwiesen,  teils ohne,  tel ls  mi t  B le i abdeckung  der B la t t -  
rose t te  m i t  2000 r, 4000 r, 8000 r und  16 000 r bes t rah l t  
(50 kVs, 1000 mA,  0,9 m m  A1-Filter,  1000 r /m in  Dosis- 
le i s tung in e inem F o c u s - O b j e k t - A b s t a n d  yon  59 cm). 

Die  S a m e n  s i imt l icher  Scho ten  wurden ,  an  der  Mu t t e r -  
p f lanze  ausgereif t ,  nach  Dosen  ge t renn t ,  gesammel t .  

Neben  einer  grossen Zahl  d iko tyIe r  Ke iml inge  k a m e n  
bei  al len Bes t rah lungsse r i en  synkoty lc ,  an isokoty le ,  
t r i k o t y l e  und  ve re inze l t  t e t r a k o t y l e  S~mlinge  und  Mehr-  
I inge v o r  {Tab. I).  

Die  Ausl6sung yon  K e i m b l a t t - A n o m a l i e n  d u t c h  R 6 n t -  
gens t r ah len  u n t e r  A n w e n d u n g  der  beschr iebenen  Metho-  
d ik  ist  d a n a c h  als s icherges te l l t  zu be t rach ten .  E in  n i ch t  
zu un t e r sche idende r  E f f e k t  b e i E m b r y o n e n  von  Pf lanzen ,  
deren  B l a t t r o s e t t e n  bleigeschi i tz t  bzw. ungesch t i t z t  
waxen, di i r f te  auf  eine ausschliessl ich lokale Beeinf lus-  
sung h inweisen ;  eine regula tor ische  F u n k t i o n  der  un-  
bes t r ah l t en  Bez i rke  schein t  n ich t  s t a t t zuhaben .  ~Jber 
die Dos i sabhi ing igke i t  der  Aber ra t ions ra t e  k a n n  vor-  
liiufig keine  Aussage  g e m a c h t  werden.  E ine  solche kSnnte  
ers t  nach  E i n s c h a l t u n g  yon Zwischendosen  fiir den Be-  
re ich  u n t e r  8000 r erfolgen.  E ine  s t renge  K o o r d i n a t i o n  
gewisser  A b e r r a t i o n s t y p e n  zu b e s t i m m t e n  Rgntgendosen 
bes t eh t  n icht .  F / i r  die Gruppe  der  auch  gene t i sch  beson- 
ders  in te ress ie renden  Tr iko ty len ,  die spon t an  n u t  zu 
0 ,2% (unter  18997 Kont ro l lp f l anzen  wurden  39 t r iko-  
ty le  gefunden)  v o r k o m m e n ,  konnte  die Fes t s t e l l ung  ge- 
m a c h t  werden ,  dass die Rege lm/ i s s ig -Tr iko ty len  (tr) - 
gleich s ta rke  Ausb i Idung  alIer 3 K o t y l e d o n e n  - bei  2000 r 
domin ie ren ,  bei  4000 r nur  noch sel ten gebi lde t  we rden  
u n d  bei  8000 r ganz verschwinden ,  wAhrend die Unrege l -  
m~ss ig -Tr iko ty len  (t~) m i t  E r h 6 h u n g  der  Dosis  zuneh-  
men.  Es  I iegt  n a h e  zu v e r m u t e n ,  dass der  e x p e r i m e n t e l l  
he rvo rge ru fene  Typus  utr ikotyl  ~, de r  v611ig s y m m e t r i s c h  
g e b a u t  is t  uI~d auch als h~iufigste S p o n t a n a b w e i c h u n g  
v o r k o m m t ,  seine E n t s t e h u n g  chemischen  U m s t i m m u n -  
gen in den  bes t r ah l t en  Embryoze l l en  v e r d a n k t ,  die bei  
n iederen  Dosen  a l le in  oder  zumindes t  vo rwiegend  wirk-  
sam sind, w/ ihrend m i t  Z u n a h m e  der  Ion i sa t ionsak te  
Zellschi~den auf  d i r ek t em b iophys ika l i schem W e g  ent -  
s tehen,  die sich d e m  chemischen  E f f e k t  i iber lagern  und 
zu unrege lmAss igem W a c h s t u m  ffihren. 

U m  zu prt ifen,  ob Bez iehungen  zwischen d e m  beein-  
f luss ten  Embryostadium und  der  Ausb i ldung  des Ke im-  
b l a t t - T y p u s  bestehen,  s ind Versuche an Eranthis im 
Gange  1. W u r d e n  die S a m e n  der  Schoten  versch iedener  
E t a g e n  des ]31iitenstandes yon Arabidopsis-Pflanzen ge- 
t r e n n t  auf  die Abnormi tAten  ihrer  Ke iml inge  geprfiff,  
so konn te  an  d e m  al lerdings  erst  k le inen Un te r suchungs -  
ma te r i a l  eine R e l a t i o n  zwischen bes t r ah l t e r  En twick -  
lungss tufe  und  A b e r r a t i o n s t y p u s  n ich t  ge funden  werden.  
Wie  Tabel le  I I  zeigt,  l i e fer ten  diese Versuche,  in denen die 
e inze lnen  Schoten ,  ausgehend  yon  einer  Maxkierungs-  
schote ,  n a c h  ihrer  S t e l lung  im  Bl f i t ens tand  geordne t  
wurden ,  die Bes t~ t igungf i i r  u n s e r e A n n a h m e ,  dass die E m -  
b r y o n e n  nu r  in e inem fr i ihen E n t w i c k l u n g s s t a d i u m  hin-  
s icht l ich ihrer  K e i m b l a t t a u s b i l d u n g  zu beeinf lussen sind. 

Eine ausffihrliehe Schilderung der Versuche wird, sobald die 
Selbstungsnaehkommenschaften der aberranten Typen ausgewertet 
sind, in einer Fachzcitschrift erfotgen. 

]~RNA REINHOLZ 

Max-Planck-Institut ]i~r Biophysik, Frank/urt a.M., 
den L Juli  195d. 

Summary 
A previous  e x p e r i m e n t  w i th  Eranthis showed  t h a t  

ROENTGEN i r rad ia t ion  of " u n d i v i d e d "  embryos  led to  

i B. HAccius, unverSffentlicht. 

a change  in t h e  n u m b e r  of co ty ledons .  I n  t he  present  
publ ica t ion ,  the  induc t ion  of anomal ies  of the  co ty l edon  
was shown a f te r  i r r ad ia t ion  of ea r ly  e m b r y o  s tages  on 
the  m o t h e r  p l an t  in Arab idops is  tha l i ana ,  an  e x a m p l e  of 
a p l an t  w i t h  " c o m p l e t e "  embryos .  

Which  abe r r a t i on  t y p e  (synkotyl ,  an isokoty l ,  t r iko ty l ,  
t e t r a k o t y I  or  mu l t ip l e  seedlings) wil l  arise, seems to  be 
d e t e r m i n e d  ne i the r  b y  t h e  ROENTGEN dose no r  b y  the  
s tage  of d e v e l o p m e n t  on i r rad ia t ion .  T h e  appea rance  of 
p r e d o m i n a t e l y  regu la r  t r i k o t y l  t y p e s  a f te r  app l i ca t ion  of  
2000r, and the i r  g radua l  d i sappearance  w i t h  increas ing  
doses in f a v o u r  of t he  i r regular  t r i k o t y l  types ,  suggests  
t h a t  in t he  lower  doses t h e  ma in  inf luences  are  upon  t h e  
pu re ly  chemica l  reac t ions  in the  embryos ,  wh ich  axe 
over la id  b y  cell  damages  occur r ing  in a d i r ec t ly  bio- 
phys ica l  w a y  wi th  increase of t he  phys ica l  p r i m a r y  acts 
and  lead  to i r regular  g rowth .  

Inhibition of Thiamine Synthesis  by Vitamin Bls 
in Wild Strains of Eseheriehia coil 

In t e r - r e l a t ionsh ip  has been  shown to  exis t  be tween  v i t a -  
min  Blz and amino  acids X,methionine a,glycine 8 and  cer ta in  
v i t a m i n s  such as chol ines  folic 4, acid 5, and ascorbic  acid. 
BURKHOLDER'8 ~ s t u d y  on t h e  abso rp t ion  of v i t a m i n  BI~ 
b y  t h e  cells of Escherichia coli led JXNNES T to  i nves t iga t e  
t h e  effect  of th is  v i t a m i n  on t h e  syn thes i s  of  o ther  
v i t a m i n s  of t h e  B c o m p l e x  b y  t h e  mic ro -o rgan i sm.  He  
obse rved  t h a t  v i t a m i n  BI~ had  no effect  on  the  produc-  
t ion  of n icot in ic  acid,  folic ac id  and  biot in ,  b u t  synthes is  
of p a n t o t h e n i c  acid,  was r educed  b y  a b o u t  20% in 
presence  of 0.03 7 B12/ml. W i t h  0.06 7 Bl~/ml t h e  syn-  
thesis  was c o m p l e t e l y  inh ib i t ed  in ce r t a in  cases. I n  v iew 
of th i s  fac t  i t  was t h o u g h t  of  in t e res t  to  inves t iga te  
t h e  effect  of v i t a m i n  B12 on the  b iosynthes i s  of t h i a m i n e  
by  E. colis. The  resul ts  ob t a ined  are  p re sen ted  in this 
communica t i on .  

Since t h i a m i n e  syn thes i s  in older  cu l tures  was r a the r  
low, two  f reshly  i so la ted  cu l tures  of E. coli, main t a ined  
on n u t r i e n t  agax slants,  p H  7, were used /or  the  
p resen t  s tudy .  The  glucose sal t  m e d i u m  of DAVIS and 
MINGIOLI" modi f ied  b y  the  add i t ion  of 0 .05% sod ium 
chlor ide  as sugges ted  b y  JOHANSSON 1° was used. One 
h u n d r e d  ml  of t he  m e d i u m  was t a k e n  in 250 ml  
ERLENMEYER flasks and  s ter i l ized by  au toc l av ing  a t  
15 lbs. for 15 min.  Ster i le  so lu t ion  of v i t a m i n  Bx~ in ap- 
p ropr ia te  d i lu t ions  was added  asep t ica l ly  to  t he  med ium.  
A w a s h e d  cell  suspension of  E.  coli was m a d e  f rom 48 h 
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Concentration of B 1 
added 2/ml 

0 
0.01 
0.1 
0.5 
1.0 

Growth % 
Transmission 

64 
64 
65 
65 
63 

YAh 

B 1 c o n t e n t  

~/mt 

0.0176 
0"0136 
0.0120 
0.0096 
0.0080 

Reduction 
in syntheses % 

22"8 
31"8 
45 "5 
54 "6 

Growth % 
Transmission 

55 
57 
55 
56 
57 

48 h 

B I content 
71ml 

0.0320 
0.0256 
0.0235 
0"0200 
0.0144 

R e d u c t i o n  

in synthesis % 

m 

20.0 
26"6 
37.5 
55.0 

old culture, growing on agar slants and' adjusted to 
approximate ly  60 % transmission in a Lumetron  photo- 
electric colorimeter with red-filter (650 m/~). One drop of 
this suspension was added to each of the flasks. The 
flasks were then incubated a t  30°C. Twelve ml of the 
culture was taken out aseptically from each flask after 
24 and 48 h and the growth was measured in terms of 
percentage transmission in the Lumetron  colorimeter. 
The culture was then centrifuged at 4000 rpm. for 20 
min and the supernatant  was assayed for th iamine by 
thiochrome method  1, measuring the fluorescence in a 
Lumetron  Fluor imeter  402 E using the fil ter accessories 
for thiamine.  Five ml samples in duplicate were taken 
for each est imation and the results are presented in 
the Table. 

I t  is clear from the table tha t  the addit ion of v i tamin  
BI~ inhibits the biosynthesis of thiamine by E. coll. The 
more the v i tamin  added the less is the synthesis and 
excretion of thiamine in the medium. At 24 h the percent- 
age decrease in the synthesis was 31.8 at 0,1 ~ B~2 level 
and 54-6 a t  1.0 y level. There does not  appear to be any 
appreciable difference in the inhibition of synthesis a t  
24 and 48 h, in spite of the fact t ha t  slight variat ions have 
been obtained between the two periods. I t  may also be 
pointed out here tha t  the growth of E. coil was not  af- 
fected by the presence of v i tamin  Bxz in the medium. 

This phenomenon of the inhibition of thiamine syn- 
thesis is interesting, but  no expIanat ion seems to be 
possible at  this stage. I t  may  be tha t  v i tamin  B~ blocks 
in some way the biosynthesis of thiamine by this 
organism or tha t  the requirement  of thiamine is dispensed 
with in the presence of v i t amin  BI~ in the medium. I t  
may  also be possible tha t  v i tamin  Blz accelerates the 
util ization of thiamine by the cells or tha t  the retention 
of thiamine may  be increased by the presence of v i tamin  
B12 in the medium. Fur ther  work, especially on the 
thiamine content  of the cells, now in progress, may  
elucidate the role played by v i tamin  B12 in the thiamine 
metabolism, as far as this organism is concerned. 

The authors' grateful thanks are due to Dr. D. L. SltRIVASTAVA~ 
Deputy Director (Incharge Biochemistry) and Dr. B. MUKERJI, 
Director, Central Drug Research Institute, for their helpful guidance 
and keen interest in this work. 

K.  C. SAXENA, S. GHATAK, a n d  
S. C. AGARWALA 

Central Drug Research Institute Lucknow, Ind ia ,Ju ly  15, 
7954. 

Zusammen/assung 
Zusatz yon Vi tamin Bli  in KulturnAhrbSden hemmt  

dic Thiamin-Biosynthese  yon frisch isolierten E.-coli- 
St~immen. Diese H e m m u n g  steht  im VerhAltnis zur zu- 
gesetzten Menge yon Vitamin B~. 

1 The Association of Vitamin Chemists, Inc. "Methods of Vita- 
min Assay", Inter Science Publishers, New York, N. Y. 1947, p. 73. 

D I  S P U T A N D U M  

T o  the  Q u e s t i o n  of  S o m a t i c  R e d u c t i o n  D i v i s i o n s  
in Sea  U r c h i n  M i c r o m e r e s  

Some time ago LINDAHL 1 has drawn at tent ion to the 
resemblance of sea urchin micromeres to polar bodies and 
suggested t h a t  they  might  be the result  of somatic  
reduct ion divisions. He consequent ly claimed tha t  
sections of Paracentrotus lividus and Strongylocentrotus 
droebachiensis embryos revealed the presence of haploid 
chromosome sets in the micromeres. 

On the other  hand, a photometr ic  s tudy of the desoxy- 
rlbonucleic acid content  of embryonic  nuclei of Lytechi- 
nus variegatus by McMASTER ~ gave no indication of 
haploidy in micromeres or their  descendants. 

The present authors had an oppor tuni ty  to investigate 
this mat te r  during a visi t  of the senior author  at  the 
Univers i ty  of California, in March 1953. Chromosome 
counts were made on 32-cell embryos of Strongylocen- 
trotus purpuratus obtained through the courtesy of 
Professor D. MAZlA. The material  was fixed in 5 % acetic 
acid, stained in toto with aceto-orcein-fast-green s or by 
the Feulgen method and mounted  whole wi thout  dehy- 
dration. In many  cases most  of the cells of one embryo 
were found to be in various stages of division but  re- 
duct ional  groupings or haploid chromosome sets were 
never seen. Macromeres, mesomeres and micromeres in 
different regions of one embryo were found to possess 
each approximate ly  38-40 chromosomes at metaphase.  

The senior author  subsequent ly had the oppor tuni ty  
to  reexamine cleavage stages of the Japanese sea urchin 
Strongflocentrotus intermedius by the same methods.  
The diploid chromosome number  of this species is 504. 
Careful observations of micromere divisions from recta- 
phase to anaphase in 16-cell to 32-cell stages were 
made. No reductional  grouping or haploid chromosome 
number  occurred in any of the cells tha t  were studied. 
A detailed account of these observations wil lbe published 
elsewhere by the senior author. 

Wi thout  adding substantial  new evidence, LINDAHL s 
more recently published a somewhat  fuller account of 
his views and expressed the opinion tha t  somatic  re- 
duction of chromosomes in micromeres is a consequence 
of secondary pairing of  chromosomes. In the present 
authors '  opinion such secondary pairing is not  a natura l  
feature of sea urchin cleavage, but  the result of acciden- 
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