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Bergapten in D i c t a m n u s  albus L. 

A m o n g  the  p lants  with known  photosensi t iz ing act ion 
on the  h u m a n  skin, Dictamnus albus (D. /raxinella, gas- 
plant)  is a wel l -known example .  Contac t  of the  p lan t  juice 
wi th  t he  skin, and the  subsequen t  i r rad ia t ion  wi th  u l t ra-  
v io le t  l ight  (366 nm),  produces  an  obl iga tory  pho to tox ic  
i n f l a m m a t o r y  react ion.  Clinically,  the  condi t ion  is known 
as phy topho tode rma t i t i s .  P lan t s  causing this phenomenon  
chief ly  belong to the  families Umbel l i fe rae  and Rutaceae ,  
and i t  has  been known for some t ime  t h a t  the  responsible 
agents  are  l inear  (6 ,7-)furocoumarins  (psoralen and 
der ivat ives)  L 

Al though  p h y t o p h o t o d e r m a t i t i s  due to the  con tac t  
wi th  D. albus has been recognized by  clinicians ~'~, the  
presence of furocoumar ins  in ex t rac t s  of this p lan t  has 
so far n a t  been demons t ra ted .  I n  a s tudy  of the  photo-  
sensi t izing po tency  of a n u m b e r  of p l an t sL  we ident i f ied 
be rgap ten  as t he  m a j o r  fu rocoumar in  in D. albus. 

Dried  whole p lants  (obtained f rom The  Cantonspark ,  
Baarn ,  Holland)  were ex t rac ted  wi th  a mix tu re  of e thanol-  
wa t e r  (1 : 2) a t  70°C for 1 h, the  ex t r ac t  was fi l tered while 
h o t  and al lowed to coal. The  p H  was b rought  down from 
p H  6.5 to p H  1 wi th  4 n H2SO4, the  solut ion hea ted  for 
90 rain on a s t eam bath ,  al lowed to  cool, and ex t r ac t ed  
three  t imes  wi th  pe t ro le ther  (40-60). The  organic  layer  
was washed wi th  0.5% aq. NaHCO3 and water ,  and dr ied 
ove r  anh. Na,SO4;  it  was then  t aken  to dryness  in vacuo, 
the  residue dissolved in excess absolute  e thanol  and fil- 
tered.  The  e thano l  was r emoved  from t h e  f i l t ra te  in 
vacuo, t he  residue dissolved in CHCI 3 : pe t ro le ther  (1 : 4), 

and  b rough t  on a co lumn  of A1,Oo (Brockmann)  in t he  
same solvent  mix ture .  Af t e r  percola t ion  of CHCls :pe t ro l -  
e ther  (1:4) to r e m o v e  inac t ive  mater ia l ,  t he  co lumn was 
e la ted  wi th  CHCla : pe t ro le ther  (1 : 1). The  colourless e luate  
was f inal ly  t a k e n  to dryness  and  t h e  res idue recrys ta l l ized  
several  t imes  f rom pe t ro le the r  to  g ive  whi te  needles, 
C , ,HsO 4, m.p.  189 ° (uncorr.),  ident i f ied  as be rgap ten  by  
UV-abso rp t ion  spec t rum,  pape r  c h r o m a t o g r a p h y  and  its 
photosensi t iz ing po tency  in skin tests.  Ava i l ab le  ev idence  
indicates  t h a t  a t  least  pa r t  of this  fu rocoumar in  in t he  
original  ex t r ac t  exists  as the  glycoside of t h e  correspond-  
ing furocoumar in ic  acid. 

Zusammen[assung. Die Iso l ie rung von  B e r g a p t e n  (5- 
Methoxy-Psora len)  aus Dictamnus albus L. wird beschrie-  
ben. Die photosensibi l is ierende W i r k u n g  der  Inha l t ss tof fe  
dieser Pf lanze nach  UV-Bes t r ah lung  auf  die menschl iche  
H a u t  ist  haupts i ichl ich auf  dieses F u r o c o u m a r i n  zuri ick-  
zufiihren. 
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Ovule Development in the Carpelloid Stamens of  

Solanum t u b e r o s u m  L. 

The  carpel lo idy of s tamens  has  so far  been recorded 
only  in Nicotiana hybr ids  1, ~. The  present  note  records the  
occurrence of the  fasciated carpel loid s tamens  in an inter-  
va r ie ta l  hybr id  (D.7409) of Solanum tuberosum L. (Up-to-  
Da te  x E96) and endeavours  to present  the  morpho-  
logical and ana tomica l  s t udy  of this  abnormal i ty .  

Morphological observations. The  normal  po ta to  f lower 
consists of a five gamosepalous  calyx,  f ive gamopeta lous  
ro ta te  corolla, f ive basif ixed anthers  and a b icarpel lary  
syncarpous  super ior  ovary .  

In  the  present  case, the  ca lyx  and corolla of the  flower 
were normal .  The  an thers  were five in number  bu t  ir- 
regular  in size and two or  three  of t h e m  showed fasciat ion 
(Figure 1). F r o m  the  base ol  the  an the r  f i laments  arose 
c lub-shaped fi l iform s tamina l  appendages  projec t ing  
sl ightly beyond  the  anthers  (Figure 1). In  most  of these 
cases the  anthers  were made  up of only spongy tissues. 
B u t  in some flowers an thers  were l ight  yel low in colour  
and con ta ined  e m p t y  and shr ivel led pol len grains. I n  
m a n y  of the  flowers the  s tyles  were thickened.  I n  some i t  
looked as if two  or more styles had  fused toge ther  
(Figures 1 and 2). The  s t igmat ic  surfaces in these cases 
were broader  and spongy compared  wi th  the  normal  ones. 

Anatomical observations. Ana tom ica l  studies showed 
t h a t :  (1) The  d e v e l o p m e n t  and di f ferent ia t ion  of female  
and  mate  par t s  proceeded s imul taneously ,  suggest ing 

t h a t  the  factors  responsible for the  di f ferent ia t ion and 
g rowth  of b o t h  of these organs act  s imultaneously.  

Fig, 1. Morphological variation in floral parts of a carpelloid flower 
( × 10). 
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Fig. ~. L.S. of a carpelloid flower showing anther sacs and spli~ing 
of the style and stigma ( x 20). 

(2) The  deve lopmen t  of an thers  t ook  place  on ly  up to 
the  fo rmat ion  of t ape t a l  cells. The  sporogenous tissue was 
absen t  in mos t  of the  anthers ,  leaving an e m p t y  cav i ty  in 
its place. In  some of the  an the r  sacs, e m p t y  shrivelled 
ster i le  pollen grains were present .  

(3) The  fasciat ion of t he  an thers  s ta r ted  a f te r  a certain 
per iod of growth.  As s ta ted  earlier,  two of the  s tamen s 
s h o w e d  mal fo rmat ion  in mos t  cases. Somet imes  they  
became fused toge ther  a t  the  sides to form one fasciated, 
thick,  c lub-shaped s t amina l  appendage .  The  three  re- 
main ing  s tamens  were reduced  in size, usual ly  became 
non- func t iona l  and consis ted of only  an  undi f fe ren t ia ted  
p a r e n c h y m a t o u s  mass of t issue g iv ing  t h e m  a spongy 
nature .  The  c lub-shaped mal formed  s tamens  developed 
papi la te  cells on the  t ips,  s imilar  to those seen on the 
normal  s t igmat ic  surface (Figure 2). 

(4) I n  t he  case of fasciated anthers,  naked  ovules  were 
seen to develop on the  'false p lacen ta '  in place of pollen 
grains. Somet imes  such ovules  were also found in pouches 
be tween  the  p a r e n c h y m a t o u s  tissues of the  modif ied 
androec ium.  In  these  cases the  ovules  were marg ina l ly  
a t t ached  as in par ie ta l  p lacen ta t ion  (Figure 3). The  ovules 
seemed to have  developed on the  tissues formed by  the 
fusion of the  an the r  f i laments  and s tamina l  appendages.  

(5) The  s t ruc tu re  of ovules  found on the  modif ied  
s tamens  was a lmos t  ident ica l  to t h a t  of  t he  normal  
ovules  of the  t rue  ovary .  

The  modif ied flowers described here  did no t  form 
m a t u r e  seeds under  open pol l ina ted  condi t ions  or  on 
selfing. However ,  a few seeds were ob ta ined  when  t h e y  
were crossed wi th  a normal  male-fer t i le  S. tuberosum. 

The  present  case is an  ins tance  of  sex modi f ica t ion  in a 
he rmaphrod i t e  p lan t  species. Modified sex expression in 
f lowering plants  can be e i ther  genet ic  o r  due  to var ious  
physiological  and env i ronmen ta l  factors,  such as nu t r i -  
t ion, l ight,  t empera tu re ,  mut i la t ion ,  graf t ing  and  hor-  
m o n a l  effects s. The  modi f ica t ion  repor ted  here  appears  
to be genetic,  because i t  was observed on ly  in one p lan t  
of  a large F x popula t ion .  The  exac t  na tu re  of  the  gene 
act ion is under  invest ig£t ion.  

The  above  is ano the r  te ra to logica l  case s imilar  to  those 
repor ted  earl ier  3,4 in suppor t  of the  v iew t h a t  carpels 
and s tamens  are  homologous s t ruc tures  s,e. 

Rdsumd. On pr6sente un r appor t  sur l 'occurrence  de 
s tamens  carpel loides darts une  var i6t6 Solarium tuberosum 
L. Au lieu du pollen, les s tamens  d6velopp~rent  des 
ovules  hues sur  une p lacen ta  fausse. L ' express ion  sexuelle  
modifi~e q u ' o n  v i en t  d 'obse rve r  pa ra i t  d 'S t re  d 'or ig ine  
g$n~tique.  
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Fig. 3. T.S. of a carpeUoid flower showing the ovules and the placen- 
ration on the carpelloid stamens ( × 20). 
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