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auch  zum R u n d t a n z  i iber le i te t ,  b i lde t  er  g le ichsam ein 
Scha l t s t i i ck  zwischen  den  be iden  klass ischen,  von  
v. FRISCH e n t d e c k t e n  T a n z f o r m e n .  Es  sei im i ibr igen 
b e t o n t ,  d a b  hAufig m e h r e r e  T a n z f o r m e n  d u r c h e i n a n d e r  
a u f t r e t e n .  In  e i n e m  A b s t a n d  yon  30 m w u r d e n  z. /3. 
sowohl  Ruck- ,  R u n d -  u n d  Sichel tanz ,  als ha lbe  u n d  ganze  
8-T/~nze b e o b a c h t e t .  *vVie die e inze lnen  T a n z f o r m e n ,  
d i i r f t en  s ich a u c h  die a b w e i c h e n d e n  V e r h a l t e n s w e i s e n  
der  yon  den  v e r s c h i e d e n e n  F o r s c h e r n  b e o b a c h t e t e n  
/3ienen d u r c h  g le i t ende  Oberg / inge  v e r b i n d e n  lassenL 

G. HEIN 

I n s t i t u t  fiir ve rg le i chende  Phys io log ie  der  Univers i tAt  
U t r e c h t ,  den  10. J a n u a r  1950. 

Sz~m m a ry  

In  his work  on the  l anguage  of t he  h o n e y - b e e s  
v. FRISCH d i s t ingu i shes  t w o  dances :  a r o u n d - d a n c e  and  
a t a i l -wagg ing  dance .  The  l a t t e r  one occurs  on ly  w h e n  
th~ feed ing  place is s i t u a t e d  a t  a ce r t a in  d i s t ance  f rom 
the  h ive  (at leas t  25 m).  I t  i nd ica te s  t he  d i rec t ion  of t he  
feed ing  place.  ]~ALTZER and  TSCHUMI r e c e n t l y  d i scove red  
ye t  a n o t h e r  d i r e c t i o n - i n d i ca t i ng  dance ,  cal led "s ickle-  
d a n c e "  ((,Sicheltanz))). I t  occur red  a t  d i s t ances  of 3 to  
1 7 m .  

Our  D u t c h  bees  s h o w e d  th i s  s i ck le -dance  too.  A t  t he  
end  of each  sickle run  t h e  bee  pe r fo rms  a shor t ,  charac-  
te r i s t ic  " p u l l - d a n c e " ,  d i r ec t ed  in r e l a t ion  to  t he  feeding  
place.  I s o l a t e d  pu l l -dances  m a y  be obse rved  d o w n  to  
2 m.  B e t w e e n  20 a n d  50 m, w i t h  g rowing  d i s t ance  of t h e  
feed ing  place,  t he  s ick le -dance  g r adua l l y  changes  in to  
a t a i l -wagg ing  dance .  There  is some ev idence  t h a t  t h e  
i nd i ca t ed  d i r ec t ion  ac tua l ly  is chosen ,  even  w i t h  ve ry  
sho r t  d i s t ances  of t h e  feed ing  place.  

1 Vielleicht bedingt die Qualit~t der kiinstlichen (samt den 
natfirlichen ?) Futterquellen irgendwie die zulctzt crwfihntcn Unter- 
schiede. Wenigstens konnte ein anderer Schiller (P. TRIEBELS) in 
cinem bliitcnarmcn Gel~indc und mit verdiDmter ZuckerlSsung 
(25%) keine Sichelt/inze und nur wenige Rucktanze feststellen, die 
ungerichtet waren (Anm. Prof. DIJKGRAAF). 

T h e  Ro le  of  I n t e s t i n a l  F l o r a  and  B o d y - T i s s u e  
in the  B i o s y n t h e s i s  of  N i c o t i n a m i d e  

in R a t  and  M a n  

The  occur rence  of b i o s y n t h e s i s  of n i c o t i n a m i d e  in the  
r a t  was  f i rs t  o b s e r v e d  by  SHOURIE a n d  S~¢VAMINATHAN t 
a n d  s u b s e q u e n t l y  by  ELLINGER a n d  COOLSON 2 in man .  
The  l a t t e r  a u t h o r s  f o u n d  a d i s c r e p a n c y  b e t w e e n  in t ake  
of n i c o t i n a m i d e  a n d  e l im ina t i on  of i ts  me tabo l i t e s ,  and  
sugges t ed  t h a t  a s y n t h e s i s  of n i co t i na in ide  m o s t  p rob-  
ab ly  occurs  in m a n ;  e x p e r i m e n t s  were  acco rd ing ly  
p l a n n e d  to  d e t e r m i n e  the  s i te  of th i s  syn thes i s ,  t•L- 
LINGER, COULSON, a n d  BENESCH 3 a n d  ELLINGER, 
BENESCH a n d  KAY 4 i n d u ced  a d i m i n u t i o n  of t he  u r i na ry  
o u t p u t  of n i c o t i n a m i d e  m e t h o c h l o r i d e  in t he  ave rage  by  
a b o u t  70% in severa l  pe r sons  b y  feed ing  succ inyl  
s u l p h a t h i a z o l e  w i t h  t he  n o r m a l  d ie t  a n d  conc luded  t h a t  
th is  r e d u c t i o n  was  due  to  a decrease  in t he  num'oer  of 

x K.L. SHOURIE and M. S'~VAMINATHAN, Ind. J. med. Res. '27, 679 
(1940). 

o P. ELLINGER and R.A. CouLSON, Biochem. J. 38, 265 (1944). 
3 P. ELLINGER, R.A.CouLSON, and R. BENESCn, Nature 164, ~70 
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4 p. ELLINGER, R. BENESCl[, and W. W. KAY, Lancet 1,432 (1945). 

i n t e s t i na l  b a c t e r i a  which  were  i n v o l v e d  in t he  synthes is  
of n i co t inamide .  

In  1946 NAJJAR, HOLT, JOHNS, MEDAIRY, and 
FLEISCHMANN 1 p u b l i s h e d  a p a p e r  in wh ich  t h e y  s ta ted  
t h a t  t h e y  " h a v e  been  able to  conf i rm t h e  f ind ing  of 
ELLINGER et al. in r ega rd  to  t he  b io syn thes i s  of nicotin- 
amide ,  b u t  n o t  in r ega rd  to  t h e  suppres s ion  of this 
p h e n o m e n o n  by  s u l f a s u x i d i n e " .  Th is  s t a t e m e n t  has 
been  a c c e p t e d  by  HUNDLEY z who,  t h e r e f o r e ,  dismisses 
as u n c o n f i r m e d  f ind ings  of ELXlNGER and  coworkers  
wh ich  do n o t  agree  w i t h  his views.  In  v iew of t he  fact 
t h a t  NAJJAR 1 e~ el. did  no t  r e p e a t  t he  e x p e r i m e n t s  of 
ELLINGER and  coworkers  t h e y  were  n o t  in a pos i t ion  to 
e i ther  conf i rm or re fu te  t h e m ,  NAJJAR 1 et al, kep t  their 
sub jec t s  on a specia l  d ie t  wh ich  was  qu i te  d i f f e ren t  from 
the  n a t u r a l  one used  by  ELLINGER et al. U n d e r  these 
c i r c u ms t a n c e s  t h e  i n t e s t i na l  f lora was  ce r t a in  to  change 
en t i r e ly  and  p r e s u m a b l y  would  lead to  a d i f f e ren t  ou tpu t  
of n i c o t i n a m i d e  Ine thoch lo r ide  w h i c h  in th is  ins tance 
was  no more  t h a n  a mere  f r ac t ion  of t h a t  f o u n d  under 
n o r m a l  cond i t ions  (ELLINGER a n d  COULSON a, PERL- 
ZWEIC~ a n d  HUFF4; HOCHBERG, MELNICK, and  OSERS; 
ELLINGER, BENESCH and  HARDWICK6; ELLINGER and 
HARDWICK7 ; ELLINGER a n d  ABDEL KADER 8 a n d  others).  
The  o u t p u t  of t he  m e t h o c h l o r i d e  was  so low t h a t  i t  seems 
p r o b a b l e  t h a t  i t  did n o t  ar ise f rom n i c o t i n a m i d e  synthe-  
sized in t he  gu t  a n d  could,  theref6re ,  n o t  be diminished 
by  succ iny l su lpha th iazo le .  These  resu l t s  can be con- 
s idered  to  s u p p o r t  t he  v iews of ELLINGER et el. con- 
cern ing  the  role of the  i n t e s t i na l  f lora in t he  n ico t inamide  
me tabo l i sm .  In  t he  ear ly  e x p e r i m e n t s  no sa t i s fac tory  
e x a m i n a t i o n  of t he  changes  of t he  i n t e s t i na l  f lora was 
car r ied  ou t  w h e n  the  n i c o t i n a m i d e  ine thoch lo r ide  ou tpu t  
was  r e d u c e d  by  succ iny l su lpha th i azo l e  feeding.  There 
are, however ,  a n u m b e r  of e x p e r i m e n t s  in which  the 
c o m p o s i t i o n  of t h e  Imcal f lora a n d  t h e  n ico t inamide  

• m e t h o e h l o r i d e  o u t p u t  were  d e t e r m i n e d  s imul taneously .  
The  in t ake  of succ iny l su lpha th i azo le  in m a n  caused  the 
n i c o t i n a m i d e  m e t h o c h l o r i d e  e l imina t ion  and  t h e  number  
of col i form b a c t e r i a  in t h e  f~eces to  fall s imul taneous ly ,  
b o t h  r e t u r n i n g  to  p redos ing  levels w h e n  the  su lpha  drug 
was  d i s c o n t i n u e d  (ELLINGER and  EMMANUELOWA~). 
Similar ly  a s i m u l t a n e o u s  rise in n u m b e r  of fmcal 
col i form bac t e r i a  and  of n i e o t i n a m i d e  methoch lo r ide  
o u t p u t  was  r e p o r t e d  b y  ELLINGER and  EMMANUELO'vVA 10 
a f t e r  app l i ca t ion  of a m b a m i d e  wh ich  s t i m u l a t e s  growth 
a n d  n i c o t i n a m i d e  syn thes i s  b y  B .  coli a n d  inh ib i t s  other 
i n t e s t i na l  b a c t e r i a  (ELLINGER, ABDEL KADER and 
E/VIMANUELOWAll). These  e x p e r i m e n t s  leave  l i t t le  doubt  
t h a t  in m a n  syn thes i s  a n d  release of n i e o t i n a m i d e  by  the 
in t e s t ina l  f lora c o n t r i b u t e  s ign i f i can t ly  to  t he  body's  
r equ i r emen t s .  The  e x p e r i m e n t s  b y  ~NIAJJAR et el. were 
car r ied  out  u n d e r  r a t h e r  ar t i f icial  condi t ions ,  they, 
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therefore, cannot  be considered to supply satisfactory 
evidence of the role, under normal  conditions, of the 
intestinal flora in the supply of nicotinamide, 

An increa~sed interest  in the site of the biosynthesis of 
nicotinamide followed the discovery tha t  application of 
tryptophane increased the nicotinamide biosynthesis 
c o n s i d e r a b l y  (KREHL, SARMA, TEPLY and ELVEJEM 1, 
ROSEN, HUfF and PERLZWEIG ~) which was observed in 
numerous species. In the rat, the t ryp tophan  effect 
seems to take place in the body-tissue (ScHwEIGERT and 
PEARSON 3 HUNDLEY 4) as  well as in the intestinal  flora 
(ELLINGER and ABDEL I{ADERS"S'7; JUNQUEIRA and 
SC~WEI~E~aT s). The ra t  is, however, not  an ideal ex= 
perimental animal for experiments  of this kind. Feeding 
insoluble sulphadrugs to rats causes the coli populat ion 
and nicot inamide methochloride el imination to fall 
simultaneously and to a considerable extent ,  but  the 
latter returns to predosing level in spite of continued 
sulphathiazole feeding while the coli remain absent 
(ELLma~R"). 

The site of the so-called " t ryp tophan-n ico t inamide  
conversion" in man has been examined recently by 
SNYDERMAN, KETRON, CARRETERO a n d  ~OLT 10. T h e s e  
workers administered to each of a number  of normal 
infants, 3 to 24 months  old, lg. of L-tryptophan,  ei ther 
intravenously or by mouth  and examined the rise in 
nicotinamide methochloride el imination;  this was of 
about the same degree in both cases. The predosing 
levels were again very low in comparison with those re- 
ported by COULSON and STEW'ART 11 for newborn babies. 
This might be due to the diet influencing the intestinal  
flora. From the promptness of the rise of nicotinamide 
methochloride elimination, which was approximate ly  
equal in magni tude after oral and intravenous t rypto-  
phan application, SNYDERMAN et al. concluded tha t  " the  
conversion of t ryp tophan  to  NZ-methyl nicotinamide in 
man seems to be mediated by the body-tissues ra ther  
than by bacterial  synthesis in the gastro-intestinat 
tract".  I consider this conclusion is unwarranted for the 
following reasons : - -  

(1) The invest igation was not  carried out  on man 
under normal conditions, but  on children on a special 
diet. Under  these conditions children possess an intesti- 
nal flora entirely different from tha t  of adults living 
on a mixed diet. Conclusions of this kind, arrived at 
from experiments on infants and based on the intestinal 
flora cannot  be applied to adults. 

(2) The findings of SNYDERMANet al. 1° allow an inter- 
pretation exact ly  opposite to the one they  draw. If the 
"conversion of t ryp tophan  into nicot inamide"  occurs in 
the body-tissues it  is probable tha t  most of the intra- 
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venously injected t ryp tophan  reaches the tissue con- 
cerned with the "convers ion"!  If, however, the t ryp to-  
phan is given by mouth a considerable portion of it  must  
be lost by destruction by the intestinal flora and only a 
part  of the administered dose reaches the "conver t ing"  
tissue. A smaller formation and subsequent el imination 
of nicotinamide methochloride can, therefore, be ex- 
pected after oral than after intravenous administration. 
If the el imination is, however, equal in both cases it is 
very strong support  for the view tha t  the intestinal 
flora is involved in this "convers ion"  to a considerable 
ex ten t  in these infants. 

While biosynthesis of nicotinamide in the gut as well 
as in the tissues, in the absence or presence of extra- 
d ie tary  t ryptophan,  is proved for the rat, for man 
evidence of this synthesis is available only for tha t  
occurring in the intestinal flora. 

P. ELLINGER 

Lister  Ins t i tu te  of Prevent ive  Medicine, London, 
S. W. 1, December 31, 1949. 

Z~tsa~n f~le ~l[ass zt ~tg ~ 

Fiir  die Ra t t e  ist die Synthese yon Nikotins~iureanlid 
sowohl im K6rpergewebe wie auch in der Darmflora  
sichergestellt. Die sogenannte ~<Tryptophan/Nikotin- 
s~ureamid-Umwandhmg,  kann bei dieser Tierar t  in 
KSrpergewebe und Darmflora  erfolgen. Ffir den Men- 
schen ist die Bildung yon Nikotins~tureamid nut  durch 
die Darmflora  bewiesen. 

R e c h e r c h e s  s u r  la  b i o s y n t h ~ s e  de la  b io t ine  
d a n s  l e s  m 6 r i s t ~ m e s  rad icu la i res  de Pisum 

en  c u l t u r e  a s e p t i q u e  

La biotine (vitamine H) est abondamment  synth6tis6e 
par de nombreux microorganismes 1 ainsi que par les 
plantes supdrieures. Les divers organes de ces derni~res 
en cont iennent  des quantitds apprdciables ce qui, ce- 
pendant,  ne nous renseigne pas sur le lieu off les syn- 
th6ses sont particuli~rement intenses. On peut en parti-  
culier se demander  comment  se comporte la racine, 
privde de ses connections naturelles et cultiv6e en milieu 
synth6t ique stdrile. J. BONNER a dtudid le comporte- 
ment  de la racine de Lin, de Trifle,  de Luzerne et de 
Tomate  et indique que ces racines sont doudes du pouvoir  
de synthdtiser  la biotine. I1 n ' indique cependant  que les 
taux  f inaux en biotine, apr~s une longue durde de culture 
et plusieurs repiquages 2. 

Des recherches de physiologie, pour lesquelles la 
racine de P i s u m  sert de test, nous obligent ~ connaitre 
de quelle mani~re se comporte le mdtabolisme de la 
biotine chez cette esp~cc. 

La racine de P i s u m  (sorte Maik6nigin) est cultivde en 
milieu s t r ic tement  synth6tique constitu~ par les subs- 
tances suivantes:  milieu I, saccharose, Ca(NO,) 2, KNO3, 
KC1, KH2PO 4, MgSO4, ta r t ra te  de fer, v i tamine B1; 
milieu II ,  ident ique au pr6cddent, mais avec de la 
nicot inamide en plus. SeuIe la vi tamine Bt est ndcessaire. 
La nicot inamide n'est  pas indispensable /X la race de 
P i s u m  utilisde ~'. 

1 W.H. ScHoPF~R, Z. Vitaminforsehg. 14, 42 (19,13). 
o J. BONNE~, Amer. J. Bot. 27, 692 (19t0). 
3 W.H. SCHOPFEa et R. Louis (sous presse). 
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