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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- 

x W. A. KREHL, P. S. SA~MA, L. J. TEPLV, and C. A. ELVEtiJFM, 
J. Nutrition 31, 85 (1946). 

F. Ros~N, J.W.tIu1~T, and W.A. PFmLZWmG, J. bioL Chem. 
163,343 (1946). 

3 B.S. Sclc~'EIGEwr and p.B. PEARSON, J. biol. Chenl, 16,~, 565 
(1947). 

4 P. ELLINGER and M.M,ABoEL KADER, Nature 160, 675 (1947). 
5 J.M.Hum~LEY, Proe. Soc. exp. Biol. Med. 70, 592 (1949). 
6 P.ELLINGER and M.M.ABDEL KADER, Biochem. J. 42, 60 

(1948). 
? P. ELLINGER and M.M.ABDEL KADEI% Bioehem. J. t4, 285 

09491. 
s P.B. JuNQOEIRA and B,S. ScnwEmERT, J. biol. Chem. 175, 

5115 (1948). 
9 P.ELLINGER, unpublished results (1949). 

10 S. E. SNYDERMAN, K. C. KETRON, g. CARRETERO, L. E. HOLT, 
Jr., Proc. Soe. exp. Biol. Med. 70, 569 (1949). 

n R.A. CouLsoN and C,A. GTEWART, Proe. Soc. exp. Biol. Med. 
61,364 (1946). 

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). 

Io Exper. 
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Les r@sultats obtenus sont tes suivants: 

Jours 

1 er p a s s a g e  
2 e passage. 
3 e passage. 
4 e passage. 
5 e passage. 
6 e passage. 
7 e passage. 
8 e passage. 
9e passage. 

29 
45 
60 
75 
90 

104 
120 
135 
150 

8,0 
10,6 
5,4 
6,0 
5,1 
3,8 
5,0 
2,7 
5,0 

Poids see 
d'une racine 

(rag) 

I II 

7,8 
10,4 
9,0 

10,5 
7,5 
5,8 
7,5 
5,0 
6,7 

Longueur 
de la racine 

(ram) 

i ,l . . . .  .......... 

148,0 153,0 
177,7 178,1 
117,5 169,3 
140,8 182,7 
100,0 138,0 
78,6 120,4 

109,6 156,8 
63,0 108,0 

113,0 125,0 

I : milieu avec aneurme. II: milieu avec aneurine et nicotinamide. 

Une pointe de racine de 10 mm. environ est coupTe 
asept iquement  et  in t rodui te  darts le milieu. Ette s 'y  
dTveloppe au cours de 15 jours. Sa pointe est k nouveau 
coupTe et transf@r@e dans un milieu frais. Neuf passages, 
n@cessitant 150 jours de culture, sont ainsi effectu@s. 

Pour  chaque culture, nous mesurons la longueur de la 
racine, le nombre de racines latTrales visibles, le poids 
sec de la racine, ainsi que la biotine synth@tisTe. Cette 
derni@re est analys@e ~ l 'aide du test  Saccharomyces 
cerevisiae. Nous dTterminons quan t i t a t ivemen t  la bio- 
tine pr@sente dans la racine et celle qui a diffus@ darts le 
milieu. Connaissant la biotine totale  synthTtis@e, nous 
calculons ta quantit@ de cet te  v i tamine  produite,  en my 
par mg sec de racine. 

On rel@ve quelques diffTrences entre les cultures des 
groupes I e t  II .  Apr@s le 3e passage, dans les milieux 
sans nicotinamide, le t aux  retatif de la biotine diminue 
d 'un  tiers de sa valeur  initiale. En  pr6sence de nicotin- 
amide, le t aux  reste re la t ivement  constant.  La  re@me 
observat ion peut  8tre Iaite au sujet  du poids sec, de la 
longueur de la racine ainsi que du nombre de racines 
lat@rales. AprSs 150 jours e t  9 passages, les cultures du 
groupe I rejoignent  celles du groupe II .  

Conclusions 
1 ° La racine isol@e de Pisum, cultiv@e en milieu 

synth@tique st@rile, est le si@ge d 'une  biosynth@se cons- 
tan te  de biotine (vitamine H) qui se manifeste encore 
apr@s 150 jours de culture. On peut  done admet t re  qu 'au  
sujet  du m@tabotisme de la biotine la racine est darts une 
large mesure autonome. I1 n 'es t  cependant  pas possible 
d 'aff i rmer  que, dans la plante intacte, Ia feuitle n'agisse 
pas sur le m@tabotisme de la v i tamine H dans la racine. 

2 ° La nicotinamide, sans etre indispensable, agit  fa- 
vorablement  sur le d@veloppement et la biosynth~se de 
la biotine. Elle peut  @tre considTrTe comme facteur 
compI@mentaire, tou t  au moins pour ta race de Pisum 
utilis@e. 1R. Lou i s  

Ins t i tu t  et  Ja rd in  botaniques de l'Universit@ de 
Berne, le 22 novembre 1949. 

Summary 
(1) Biotin (vitamine H) is synthesized by isolated pea- 

roots cultured aseptically in a synthet ical  medium. The 
biot in-content  of the dry mater ial  from 9 passages over  
a period of 150 days shows more or less constant  values, 
which proves tha t  the root  is highly autonomic in 
synthesizing biotin. Nevertheless it  is possible, tha t  the 

Nombre de 
racines lat. 

6,4 9,0 
9,3 4,1 
0 9,0 
1,6 6,7 
0 5,0 
0 7,1 
1,0 8,0 
0.,7 1,4 
2,0 6,3 

1 my = 1/loo o de y. 

Biotine totale 
my/rag 

I II 

0,446 0,458 
0,400 0,425 
0,253 0,486 
0,305 0,413 
0,275 0,401 
0,265 0,456 
0,327 0,424 
0,693 0,572 
0,646 0,691 

leafs of the in tact  plant  might  influence in some way 
the metabolism of biotin of the root. 

(2) Nicotinamide is not  an essential factor for under- 
raining growth of roots, but  in its presence biotin-values 
are remarkably  increased. Nicotinamide might  be 
regarded as a complementary  factor for the race of 
Pisum investigated. 

T h e  E f f e c t  o f  R a p h a n i n  o n  t h e  D y e  P r o d u c t i o n  
o f  V a r i o u s  F i l a m e n t a r y  F u n g i  

I t  has been demonstra ted in previous experiments 
t ha t  IV~NOVlCS'S 1 raphanin exerts, in vitro, a damaging 
effect on the colonies of non-pigmentous filamentary 
dermatophytons. In our present investigations, the dye- 
producing fungi Aspergillus niger, Scopulariopsis bre- 
vicaulis BRUMPT, Penicillium glaucum, Trichothecium 
roseum LINK, and Slerygmatocystis, were exposed to the 
action of raphanin. 

Oblique mal t  in test-tubes was employed. Raphanin 
being a thermostabi le  substance, i t  had been mixed 
with  the medium before sterilization. The test-tubes 
contained various concentrat ions of the substance, and 
the fungi were exposed to a stable raphanin effect. The 
spores were placed on the medium by means of a sterile 
pla t inum loop. 

The one week old colonies showed tha t  raphanin 
exerted a damaging effect also on the growth of the dye- 
producing fungi. The raphanin concentrations from 1 
in 50 to 1 in 200 displayed a complete inhibi tory action. 

Next,  the action of raphanin on pigment  production 
was examined. The test- tubes proved too small for these 
experiments,  wherefore HEATLEY'S 2 method was applied. 
The fungi were washed off the tes t - tube culture with 
physiologic salt solution, and the suspension of spores 
obtained in this way was disseminated upon mal t  plate 
(Wander 's  mal t  4.0 g, pepton 1.0 g, Agar 1.8 g, dist. 
water  up to 100 g). The fungi were kept  in the dark. 

The most  interest ing behaviour  was exhibited by 
Aspergillus niger. In the cultures containing no raphanin 
growth set in the second day following the inoculation. 
On the 3 rd day the whole colony is already snow-white. 
The colour is lemon-yellow on tile 4 th day, orange- 
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