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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- 

1 GY. IvArcOVlCS, Ark. Kemi, Mineral. och Geol. 26, 6 (1948) . -  
GY. IvANovlcs and I.HoRVATIt, Nature 160, 297 (1947); Proc. Soc. 
Exp. Biol. and Med. 66, 625 (1947). - GY. IvANovlcs and R.R. 
HYDE, Amer. J. Hyg. 23, 55 (1936). 

N. G.HEATLEY, Bioch. J. 38, 61 (1944). 
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yellow on the 5 th day, l ight-brown on the 6 th day, and 
chocolate-brown on the 7 th day. On the 8 th day the 
2olony is black. 

Fig. 1. - The Effect of Raphanin. 

When the glass-cylinder placed in the centre of the 
plate was filled with raphanin after inoculation (1 in 
100), the central  part  of the plate, measuring about  3 cm 
in diameter, was free of fungi as late as the 3 rd day. 
Some days later a peripheral strip of the centre of about  
0.5 cm width became white, in a sharp contrast  to the 
brown centre, where no growth had taken place, and to 
the lemon-yellow outer  circle (Fig. 1). At  a t ime when 
the whole outer  circle was white, this strip was free of 
mycelium (Fig. 2,a). When the outer circle was yellow, 
the strip was white (Fig. 2,b), when the outer circle was 
orange-yellow, the strip was lemon-yellow (Fig. 2, c). 
While the outer  circle became light-brown, dark-brown, 
and black, the strip changed to orange-yellow, light- 
brown, and dark-brown, respectively {Fig. 2, d, e,[). The 
process took 8 to 10 days. 

Whereas the pigment  production of 3spergi l lus  niger 
was, apar t  from the sluggish onset, nearly normal, its 
growth suffered an earlier and greater  damage by 
raphanin. 

Essentially, the other fungi-producing pigment  dis- 
playe much the same behaviour under raphanin 
effect. 

As to the dye substance, only a small par t  of the 
pigment-producing f i lamentary fungi have been in- 
vestigated to date (K6GL 1, BEZZSONOFE 2, BACHMANN 3, 
ZOPF 4, HETHERINGTON a n d  RAISTRICK s, ZELLNER 6, 
FISCHER ? , and so on. Many authors found carotin in 
the pigment. CHAPMAN produced from the red Torula 
species a dye whose spectrogram resembled tha t  of 

1 F. KOGL, Handbuch der P]lanzenanalyse (E. Klein), Bd. 111/2, 
1410 (1932). 

N. BEzZSONOFF, C,R. Acad. Sci. 159, 448 (1914). 
3 E. BACHMANN, Handbuch der P]lanzenanalyse (G. Klein), cit. 

by F. KSgl, Bd. III/% 1421 (1932). 
4 W. ZoPF, Handbu*h der P/lanzenanalyse (G. Klein), cit. by 

F. KSgl, Bd. III]2, 1. c., p. 1421 (1932). 
$ A.C.HETHERINGTON and H. RAISTRICK, Phil. Trans. Roy. Soc. 

London, Ser. B. 220, 209, 269 (1931). 
6 I.ZELLNER, Monographia 36, 615 (1915); Sitzungsber. Kgl. 

Akad. Wiss. Wien, II, B. 126, 183 (1917). 
H.FIscnER, Zeitschrift f. physiol, chem.-Hoppe-Seilers 146, 

201 (1935). 

carotin. BAL61 mixed the culture medium with carrots 
with the result tha t  the monilia cul t ivated in tha t  
medium produced mycelia. MoEwvs ~ has demonst ra ted  
tha t  protocrocin, crocin, picrocrocin, and the d imethyl  
ester of cis-transcrocetin are carotinoids which, having 
been produced in the monocellular fungus Chlamydo- 
monas eugametos, influence the motions and copulation 
of the fungus. I t  is a well-known fact that  beta carotinoid 
exercises, in the society of alpha carotinoid, an enhanc- 
ing effect upon growth (EULER, KARRER, HELLSTROM 
and RYDBOM a, KUHN and BROCKMANN 4, ROSENHEIM 
and STARLING 6, etc.). Therefore we examined the effect 
of carot in on the growth of dye-producing fungi. To this 
end, carrots were applied and mixed with the medium, 
Carrots contain a carotin 96 per cent of which are beta  
carotinoids. Equal  quant i t ies  of carrot  juice and water 
were, before sterilization, mixed with the medium. On 
the surface of this medium Aspergillus niger displayed a 
more rapid growth and dye production, the changing 
colours appeared sooner and they followed each other 
at shorter  periods. If carotin had been placed in the 
centre of the medium, only the centre was black at  a 
t ime when the outer  part  containing no carot in was 
lemon-yellow. 

If  the oblique malt  agar was mixed with carotin, the 
concentrat ion of raphanin inhibiting the growth of the 
fungi was higher (1 in 50 to 1 in 30) than otherwise. 
Obviously, carotin is a substance counteract ing the 
damaging action of raphanin. Probably,  the effect of 
raphanin consists in paralysing the enzymatic  functions 
by which the oxidations needed for growth and p igment  
production are influenced. This presumption has gained 

Fig. 2. - The culture of Aspergillus niger on one plate. The sectors 
correspond to various periods manifesting themselves in different 
colours produced, under the effect of raphanin escaping from the 

central glass tube in about 8 days (schematic drawing). 

t j. BAL6, Lehrbuch der pathol. Anatomie 1, 111, 348 (1948). 
2 F. MoEwus, NSv6nyi vitaminok 6s hormonok, eit. by Rapaics 

R., 83 (1942). 
S P. KARRER, H.v. EuLER, H.HELLSTRSM, and M. RYDBOM, 

Svensk Kern. Tideskr. 43, 105 (1931). 
4 R. KuHN and H. BROCKHANN, Ber. Dtsch. chem. Ges. 64, 1859 

(1931); Z. Physiol. Ch. 200, 255 (1931); ebenda 206, 41 (1932). 
s O. RosENHEIM and W.W. STARLING, J. Chem. and Ind. 50, 

4-m (1931). 
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s u p p o r t  b y  t h e  r e su l t s  of  LAJOS 1, HORN, a n d  $JiNDOR 2, 
w h o  f o u n d  t h a t  d e f i c i e n c y  in  v i t a m i n  A r e s u l t e d  in  a 
d i s o r d e r  of t h e  o x i d a t i o n s  a n d  a s s i m i l a t i o n s  of  cells. 

IVANOVICS is of t h e  v i ew  t h a t  r a p h a n i n  does, l ike  
o t h e r  a n t i b i o t i c  s u b s t a n c e s ,  e n t e r  i n t o  a r e a c t i o n  w i t h  
t h e  S H - r a d i x  c o n t a i n e d  in t h e  b o d y  of b a c t e r i a .  

A. D6SA 

Medico lega l  D e p a r t m e n t ,  U n i v e r s i t y  of Szeged,  
J u l y  1, 1949. 

Z u s a m m e n / a s s u n g  

R a p h a n i n  v e r m a g  in e ine r  p a s s e n d e n  K o n z e n -  
t r a t i o n  (1: 1 0 0 - 1 : 2 0 0 )  das  W a c h s t u m  yon  f a rbs to f f -  
b i l d e n d e n  F a d e n p i l z e n  v o l l k o m m e n  zu v e r h i n d e r n .  I h r  
W i d e r s t a n d  gegen R a p h a n i n  is t  e b e n s o  groB wie de r  de r  
SproBpi lze .  I h r  W a c h s t u m  wi rd  d u r c h  R a p h a n i n  I r i ihe r  
u n d  s t i t rke r  gesch~tdigt  als  ih re  F / ih igke i t ,  F a r b s t o f f  zu 
e r zeugen .  U n t e r  de r  E i n w i r k u n g  y o n  M o h r r t i b e n s a f t  
w a c h s e n  sie schnel le r ,  u n d  ih re  F a r b e n  w e r d e n  f r i iher  
a u f g e b a u t .  Auf  e i n e m  k a r o t i n h a l t i g e n  M e d i u m  k o m m t  
die da s  W a c h s t u m  u n d  die die P i g m e n t e r z e u g u n g  
sch/~digende W i r k u n g .  des  R a p h a n i n s  wen ige r  zu r  Gel-  
t u n g  als  au f  e i n e m  g e w 6 h n l i c h e n  N g h r b o d e n .  

a L. LAJos, Orvostudom~nyi besz~mot6 9, 536 (1948). 
Z. HoaN and I. SX~DOR, Orvostudomgmyi beszamol6, cit. by 

Lajos L~szl6, 9, 536 (1948). 

ses d6r iv6s  s t r u m i g 6 n e s L  U n  de  ces d6riv6s,  l ' a - n a p h t h y l -  
t h iou r6e ,  p lus  c o n n u  sous  le n o m  d ' A n t u ,  e s t  u n e  des 
s u b s t a n c e s  les p lus  a c t i v e s  v i s -a -v i s  de  ce s y s t 6 m e  fer- 
m e n t a i r e  ~. L ' a c t i o n  i n h i b i t r i c e  de la m61anog6n6se  peut  
auss i  se m a n i f e s t e r  in  vivo. C'es t  a ins i  que  RICHTER et 
CLISBY 3 o n t  m o n t r 6  q u e  l ' i n g e s t i o n  p ro long6e  de ph6nyl-  
t h i o u r 6 e  d 6 t e r m i n a i t  chez  des  r a t s  no i r s  u n e  d6pig- 
m e n t a t i o n  du  pelage,  o b s e r v a t i o n  con f i rm6e  d e p u i s  par  
DIEKE 4. N o u s  a v o n s  p u  c o n s t a t e r  u n  e f fe t  a n a l o g u e  du 
t h i o u r a c i l  chez  l 'Axo lo t l .  

Act ion  inhibi tr ice  du th iourac i l  s u r  la m41ano-  
gfin~se de  la queue  d'Axolot l  en  r4g6n6rat ion  

L a  t h i o u r 6 e  e t  ses d6r iv6s  ( th iourac i l ,  m 6 t h y l -  e t  
p r o p y l - t h i o u r a c i l  / s o n t  e m p l o y 6 s  a u j o u r d ' h u i  c o u r a m -  
m e n t  p o u r  le t r a i t e m e n t  des  h y p e r t h y r 6 o s e s .  L e u r  a c t i o n  
p h a r m a c o l o g i q u e  e t  t h 6 r a p e u t i q u e  a 6t6 6 tud i6e  sous  
t ous  ses a s p e c t s ;  on  c o n n a t t  6 g a l e m e n t  l eu r  i n f luence  su r  
d i f f6 ren t s  s y s t 6 m e s  e n z y m a t i q u e s ,  k l aque l le  on  p e u t  
a t t r i b u e r  l eu r  a c t i v i t 6  p h a r m a c o d y n a m i q u e .  A v a n t  
l ' i n t r o d u c t i o n  d u  t h i o u r a c i l  d a n s  la  t h 6 r a p e u t i q u e  a n t i -  
t h y r o i d i e n n e ,  DENNY a pr6conis6  la  t h i o u r 6 e  c o m m e  
a g e n t  i n h i b i t e u r  du  n o i r c i s s e m e n t  de d i f f6 ren t s  t i s sus  
v 4 g 6 t a u x  e t  e n  p a r t i c u l i e r  des  jus  de f ru i t sL  P e n d a n t  la  
de rn i6 re  guerre ,  la  t h i o u r 6 e  a par fo i s  6t6 ut i l is6e en  
Suisse  p o u r  e m p 4 c h e r  que  la  pu r6e  de  p o m m e s  de  t e r r e  
crue,  e m p l o y 6 e  p o u r  l a  p a n i f i c a t i o n ,  n e  noi rc i sse  z, 

Les  p rop r i6 t6 s  s t r u m i g 6 n e s  de  ces co rps  6 t a i e n t  in -  
c o n n u e s  chez  n o u s  ~t c e t t e  ~poque .  Depu i s ,  p lus i eu r s  
a u t e u r s  o n t  d 6 m o n t r 6  que  le p o i n t  & i m p a c t  des  t h iou r6es  
en  r a n t  que  m 4 d i c a m e n t s  t h y r 6 o - i n h i b i t e u r s  d e v a i t  
4 t re  localis6 d a n s  le s y s t 6 m e  e n z y m a t i q u e  de  la  g l a n d e  
t h y r o / d e  8. D ' a s s e z  n o m b r e u x  f e r m e n t s  f u r e n t  s o u m i s  /~ 
l ' a c t i o n  d u  t h i o u r a c i l  oH d ' u n  de  ses d4riv6s.  Que lques -  
u n s  se s o n t  m o n t r 6 s  sens ib les ,  m a i s  c ' e s t  s u r t o u t  le 
g r o u p e  des  p h 6 n o l a s e s  q u i  a r e t e n u  l ' i n t 6 r 4 t  des  diff6- 
r e n t s  c h e r c h e u r s .  Les  m o n o -  e t  p o l y p h 6 n o l o x y d a s e s  s o n t  
des  f e r m e n t s  h y d r o s o l u b l e s  t r6s  r 6 p a n d u s  d a n s  les 
r6gnes  v6g6 ta l  e t  a n i m a l ;  ils c o n t r i b u e n t  ~. la  f o r m a t i o n  
des  p i g m e n t s  no i r s  ou m61anines.  Ces f e r m e n t s  s e m b l e n t  
p a r t i c u l i 6 r e m e n t  sens ib les  ~t l ' e f f e t  de  la  t h i o u r 6 e  e t  de 

1 F.E.DENNY, Contribution of Boyce Thompson Institute 7, 55 
(1935); lb. 12, 309 (1942). 

F.CHoDAT et G.DvPARc, Helv. chim. acta 27, 1,334 (1944). 
a E.B.AsTWOOD, J. Pharmacol. 78, 79 (1943). - R.W. RAwsoN 

c.s., Endocrinology 34, 245 (1944); J. Clin. Endocrinology 4, 201 
(1944); J. Amer. Med. Ass. 127, 69 (1945), - K.E. PAscHKIS C. S., 
Proc. Soc. Exp. Biol. a. Med. 60, 148 (1945). 

Axolotl ayant regu pendant 8 semaines du thiouracil per os. 
Extr6mit6 caudale r6g6n6r6e et d6pigment6e. 

Voici  c o m m e n t  nous  a v o n s  p roc6d6 :  Des  axoiofls  
noirs ,  Ag6s de  2 an s  e n v i r o n ,  s o n t  anes th6s i6s  d a n s  de 
l ' e a u  ch lo roform6e .  L a  p o i n t e  de la  q u e u e  es t  raccourci6 
de 3 c e n t i m 6 t r e s  p a r  u n  coup  de  b i s t o u r i  vert ical .  
H 6 m o s t a s e  p a r  c o a g u l a t i o n  t h e r m i q u e .  D e u x  jou r s  aprbs 
l ' o p 6 r a t i o n ,  on  i n s t i t u e  le t r a i t e m e n t  p a r  le thiouraciI .  
C inq  axo lo t l s  r e ~ o i v e n t  p e n d a n t  8 s ema ines ,  p a r  la  sonde 
gas t r i que ,  0,5 g de  t h i o u r a c i l  p a r  kg  (en s u s p e n s i o n  dans 
u n e  so lu t i on  de  g o m m e  a d r a g a n t e ) ,  t o u s l e s  j ou r s  saul 
les s a m e d i  e t  d i m a n c h e .  Cinq  a u t r e s  axo lo t l s  op6r6s de la 
m 6 m e  fa~on s e r v e n t  de  t 6 m o i n s ;  au  l ieu de th iourac i l ,  ils 
r e g o i v e n t  s i m p l e m e n t  la  so lu t i on  de g o m m e  adragan te .  
L a  v i t esse  de r6 g 6 n 6 ra t i o n  e t  l ' 6 t a t  de  p i g m e n t a t i o n  de 
l ' e x t r 6 m i t 6  c a u d a l e  s o n t  no t6s  r o u t e s  les semaines .  

D6s la  p r e m i 6 r e  s e m a i n e  de  t r a i t e m e n t ,  on  cons ta te  
q u e  le r 6g6n6ra t  r e s t e  inco lore  chez  les a n i m a u x  trai t6s 
p a r  le t h iou rac i l ,  t a n d i s  q u e  celui  des  t 6 m o i n s  prend 
assez v i t e  u n e  c o l o r a t i o n  q u a s i - n o r m a l e .  Au  b o u t  de S 
s e m a i n e s  de  t r a i t e m e n t ,  le r 6g6n6ra t  des  a n i m a u x  
t 6 m o i n s  ne  se d i s t i n g u e  du  re s t e  du  co rps  q u e  p a r  une 
n u a n c e  u n  peu  m o i n s  fonc6e;  les a n i m a u x  a y a n t  re§u du 
t h i o u r a c i l  p a r  co n t r e ,  o n t  l ' e x t r 6 m i t 6  c a u d a l e  b lanche  
(Figure) .  

Au  microscope ,  on  d i s t i n g u e  les c o n t o u r s  des  cellules 
a r b o r i f o r m e s  6ta l6es  qui ,  chez  l ' a n i m a l  n o r m a l ,  forment  
les m61anocytes .  Ces cel lules  ne  c o n t i e n n e n t  pas  t r ace  de 
m61anine.  Ce t t e  a b s e n c e  de  m61anine  es t  d 'ai l leurs 
r a p i d e m e n t  r6vers ib le .  D6s le q u a t r i 6 m e  j o u r  apr6s la 
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