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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- 

I p. E. LINDAHL, Nature 171,437 (1953). 
2 R. MCMASTER, Anat. Rec. 113 (4), 36 (1952). 
a N. B. KORmCK and H. Rts, Stain Tech. 23, 17 (1948). 
a S. MAUINO and H. NIIYAMA, J. Fac. Hokkaido Univ. Set. VI, 

Zool. 9, 225 (1947). 
5 p. E. LINnAHL, Exp. Cell Res. 5, 416 (1953). 
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t a l  c h r o m o s o m e  aggrega t ion  and  c rowding ,  i nduced  b y  
t h e  excess ive  sh r inkage  which  a c c o m p a n i e s  i n a d e q u a t e  
f ixa t ion .  

S. MAKINO and  M. ALFERT 

Zoological Institute, Hokkaido University, Sapporo, 
Japan, and Department o/ Zoology, University o/ Cali- 
[ornia, Berkeley, Calif., June 2, 1954. 

t~ber den e n z y m a t i s c h e n  Z u c k e r u m b a u  
in Nektar ien  1 

Die Zuckersekre t ion  ex t r a f lo ra l e r  und  f loraler  Nek ta -  
r ien e r fuhr  ers t  im Ver lauf  der  l e t z t en  J a h r z e h n t e  eine 
bef r ied igende  phys io logische  D e u t u n g  2. Sie er fo lg t  du rch  
eine S t a u u n g  des A s s i m i l a t i o n s s t r o m e s  im Momen t ,  da  
das e n t s p r e c h e n d e  Organ  se in  W a c h s t u m  eben  abge-  
schlossen ha t ,  bei  B1Attern u n d  Bl i i ten  z u m  Beispiel  
wi ihrend oder  u n m i t t e l b a r  n a c h  der  E n t f a l t u n g .  Die 
Nek ta r i en  l iegen i m m e r  an  der  Bas is  yon  Blf i ten-  ode r  
Laubbl~tt tern,  mi t  deren  Le i t b f inde ln  sie ( lurch Ph loem-  
s t r ange  v e r b u n d e n  s ind  a. Mit  Hi l fe  e iner  ins P h l o e m  
e ingef i ihr ten  Pen tose ,  die s ich n e b e n  den  i ibl ichen Zuk- 
kern  des Nek ta r s  p a p i e r c h r o m a t o g r a p h i s c h  le icht  nach-  
weisen 1Asst und  ftir die P f l anze  n i c h t  gif t ig wirk t ,  k o n n t e  
auch  chemisch  die H e r k u n f t  des N e k t a r s  aus den Sieb- 
rShren  nachgewiesen  w e r den  4. I n  den  f lora len  N e k t a r i e n  
yon  Robinia Pseudacacia er fo lg t  die  A u s s c h e i d u n g  einer  
Transg lucos idase  5, die d e m  s e z e r n i e r t e n  Zucke r sa f t  bei- 
g e m e n g t  wird.  Der  P h l o e m s a f t  en thAl t  n~imlich n u t  
Saccharose  als e inzigen Zucker  u n d  zeigt  ke iner le i  Inve r -  
taseakt ivi t /~ts ;  im M o m e n t ,  da  die Sekre t ion  beg inn t ,  
se tz t  j edoch  ein S a c c h a r o s e a b b a u  ein s. 

Diese U n t e r s u c h u n g e n  s ind  auf  die N e k t a r i e n  yon  
Euphorbia pulcherrima a u s g e d e h n t  worden .  Ver fo lg t  m a n  
den  Ver lauf  der  Z u c k e r a u s s c h e i d u n g  wAhrend  der  ge- 
s a m t e n  Sek re t i onsdaue r  e iner  e inze lnen  Honigdrf i se ,  er- 
ha l t  m a n  die in A b b i l d u n g  1 d a r g e s t e l l t e n  K u r v e n .  Die 
Messungen  w u r d e n  gle ichzei t ig  be i  6 v e r s c h i e d e n e n  Nek-  
t a r i en  durchgef f ih r t  u n d  die e r h a l t e n e n  W e r t e  g e m i t t e l t .  
Die pro  Tag  ausgesch iedene  Z u c k e r m e n g e  s t e ig t  bis zu 
e inem M a x i m u m  yon  1 bis 1,5 m g  a m  f t in f ten  Tag  an und  
s ink t  d a n n  l a n g s a m  wieder  ab.  N a c h  e t w a  20 T a g e n  wird  
die Sekre t ion  e inges te l l t .  

Die N e k t a r a u s s c h e i d u n g  is t  s eh r  s t a r k  yon  k l ima t i -  
schen  und  a n d e r e n  Einf l i i ssen  7 abhAngig.  Aus  d iesem 
G r u n d e  di i rfen wir  ke inen  allzu regelmAssigen Ver lau f  
der  K u r v e n  e rwar t en .  T r o t z d e m  ist  deu t l i ch  e r k e n n b a r ,  
wie der  Saccharosezer fa l l  m i t  de r  Zei t  l a n g s a m  ans te ig t .  
Fe rne r  zeigt  sich,  dass  die I n v e r t a s e a u s s c h e i d u n g  regel-  
m~ssiger  verl i tuf t  als die Zucke raussche idung .  N i m m t  die 
Zucke raus sche idung  beispie lsweise  aus i r g e n d e i n e m  
Grunde  rasch  zu (zum Beispiel  a m  20. und  22. Januar ) ,  
so ist  der  Saccharosezer fa l l  ger inger ;  wird  u m g e k e h r t  

1 Die vorliegende Arbeit wurde dutch Mittel der Fritz-Hoffmann- 
La-Roche-Stiftung zur FSrderung wissenschaftlicher Arbeitsgemein- 
schaften in der Schweiz ermSglicht. V¢ir danken bestens flit die 
Unterstfitzung. 

2 A. FREY-WYssuNG, Ber. schweiz, bot. Ges. 42, 109 (1933). - 
G. P. WOLFF, Bot, Arch. 8, 305 (1924). 

a C. AGTHE, Ber. schweiz, hot. Ges. 61, 240 (1951). - E. FREI, 
Diplomarbeit ETH., Ziirich 1952. - A. FREY-WYSSLING und C. 
AGTHE, Verh. schweiz, naturf. Ges. 1950, 175. 

4 M. ZIMMERMANN, Ber. schweiz, bot. Ges. 63, 402 (1953). 
5 M. ZmMERMANN, Exper. 10, 145 (1954). 

H. WANNER, Ber. schweiz, bot. Ges. 63, 162, 201 (1953)o 
R. W. SHUEL, Plant PhysioL Z7, 95 (1952). - R. BEUTLER, Bee 

World 34, 106, 128, 156 (I953). J. BOETIUS, Beih. schweiz. Bienenz. 
2, H. 17, ~57 (1948); siehe aueh die dort zitierte Literatur. 

p lStz l ich  weniger  Zucker  ausgesch ieden  (zum Beispiel  am 
21. und  27. J anua r ) ,  so ist  de r  Zerfal l  gr6sser .  Der  Ver-  
lauf  der  Zer fa l l skurve  der  Saccha rose  verh~l t  s ich  d a h e r  
sp iegelbi ld l ich  zu den  r a schen  • n d e r u n g e n  der  Zucker-  
a u s s c h e i d u n g s k u r v e n .  Die I n v e r t a s e a u s s c h e i d u n g  muss  
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Abb. 1. Oben: Sekretionsverlauf in den Nektarien ",'on Euphorbia 
pulcherrima. Tiiglich ausgeschiedene Zuckermengen. S = Saccharose 
+ Oligosaccharide (wenig); G = Glucose; F = Fructose. Bestim- 
mung nach SOMOGYI-NELSON 1. Unten: Prozentualer Zerfall der Sac- 
charose, berechnet nach den oben dargestellten Werten yon Saccha- 
rose und Glucose. Bei einem raschen Anstieg der Sel~retion ist der 
Zerfall rclativ kleiner und umgekehrt, was darauf hindeutet, dass die 
Ausscheidung der Invertase regelm/issiger erfolgt als die Sekretion 

der Zucker. 

de sha tb  wen ige r  r a schen  S c h w a n k u n g e n  u n t e r w o r f e n  
sein als der  Z u c k e r n a c h s c h u b  aus d e m  Ph l o e m.  Dessen 
Ti i t igkei t  ist  yon  der  W a s s e r v e r s o r g u n g  du rch  das X y l e m  
abh/ ingig  2 und  somi t  den m a n n i g f a l t i g s t e n  U m w e l t s -  
einfl i issen (Transp i ra t ion ,  W u r z e l d r u c k  usw.) ausge- 
se tz t .  Die fr t iher  geAusserte A n n a h m e ,  dass  die Inver -  
tase  im A u s s c h e i d u n g s p r o d u k t  des  Sekre t ionsgewebes  
m i t  de r  Saccharose  des P h l o e m s a f t e s  z u s a m m e n k o m m t  3, 
wird  d a d u r c h  bestAtigt .  
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Abb. 2. Ausscheidung von Zuckern durch Nektarien, die auf Wasser 
und 5 %igen L6sungen von Saccharose, Glucose, Fructose und Ribose 
schwammen. Zuckermenge als Fl~ichenwert aufgetragen. Zu Beginn 
des Versuchs werden total etwa 2022 Zueker je Stunde ausgeschieden. 

N a c h  d e m  K u r v e n b i l d  der  A b b i l d u n g  1 da r f  m a n  an-  
n e h m e n ,  dass  die ausgesch iedene  I n v e r t a s e  bei  Euphor- 
bia pulcherrima eine T r a n s f r u c t o s i d a s e  ist, da  der  Antei l  

1 N. NELSON, J. Biol. Chem. 153, 375 (1944). - M. SOMOGYI, J. 
Biol. Chem. 160, 6I (1945). 

2 C. CZARNOWSKI, Arch. Geflfigetzucht und Kleintierk. 195Z, H. 1. 
M. ZXMMERMA~N, Exper. 10, 145 (1954). 


