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S P E C I A L I A  
Les au t eu r s  son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces br~ves  commun ica t i ons .  - F i i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iess l ich de r  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b rev i  comunicaz ion i  g r e sponsab i l e  solo l ' au to re .  - The  edi tors  
do n o t  ho ld  t h e m s e l v e s  respons ib le  for t h e  opin ions  expressed  in t he  a u t h o r s '  b r ie f  repor t s .  - OTBeTCTBeHH0CTb aa 

K0p0TKHe co06meHHn HeC~T HCI<JIIOqHTeJIroH0 aBT0p. - E1 responsab le  de los in fo rmes  reducidos ,  es t~ el autor .  

P y r r o l i z i d i n e  A l k a l o i d s  in Parsonsia S p ec i e s  ( F a m i l y  A p o c y n a c e a e )  w h i c h  Attract  Danaid  But ter f l i e s  

Male bu t te r f l i e s  of t he  sub - f ami ly  D a n a i n a e  v is i t  
p l a n t s  c o n t a i n i n g  1, 2 -dehydropyr ro l i z id ine  a lkaloids  to  
obtaiia t he  a lka lo id  precursors  of t he i r  d ihyd ropy r ro l i z ine  
cou r t sh ip  pheromones~ ,  2. The  p l a n t  species k n o w n  to be  
v i s i t ed  h a v e  been  in t he  genera  Heliotropium, Tourne- 
/ortia a n d  Cynoglossum ( fami ly  Borag inaceae)  1, a-6, 
Senecio a n d  Eupatorium (family Composi tae)  (T. E. 
PLISKE, pe r sona l  c o m m u n i c a t i o n )  a n d  Crotalaria ( fami ly  
Leguminoseae)  7,s all well  e s t ab l i shed  as sources of 1, 2- 
dehyd ropy r ro l i z id ine  a lkaloids  9. R e c e n t l y  i t  was re- 
p o r t e d  s, ~0 t h a t  D a n a i d  bu t t e r f l i e s  are s imi la r ly  a t t r a c t e d  
to Parsonsia eucalyptophylla (F. Muel.) a n d  Parsonsia 
straminea ((R. Br.) F. Muel.) ( fami ly  Apocynaceae)  a n d  
male  bu t t e r f l i e s  h a v e  also been  obse rved  to  s c r a t ch  t he  
leaves  of P.  straminea and  to feed on  t he  e x u d a t e s  
(G. SANKOWSKY, pe r sona l  com m un i ca t i on ) .  W e  h a v e  
e x a m i n e d  these  Parsonsia species a n d  f ind t h e m  to 
con t a in  t he  1, 2 -dehydropyr ro l i z id ine  a lkaloids  lycops-  
amine ,  i n t e r m e d i n e  a n d / o r  indic ine  a n d  t he  ace ty l  
de r iva t i ve  of e i the r  i n t e r m e d i n e  or indicine,  a lkaloids  
p rev ious ly  found  only  in t h e  Borag inaceae  9. 

The  f ami ly  Apocynaceae  is n o t e d  p r i m a r i l y  for complex  
indole  and  s te ro ida l  a lka lo ids  11. Pyr ro l i z id ine  a lkaloids  
w i t h  a s a t u r a t e d  pyr ro l i z id ine  r ing  bea r ing  u n u s u a l  
s u b s t i t u e n t  groups  h a v e  been  found  in Anodendron a/fine 
Druce12 and  A lairs mullzflora Stapf  13, b o t h  in t he  sub-  
f ami ly  Echi to ideae .  A d ihydropyr ro l i z ine ,  closely re la ted  
to  t he  d ihyd ropyr ro l i z ines  f rom male  D a n a i d  p h e r o m o n e  
glands,  has  been  isola ted f rom ex t r ac t s  of Fernald~a 
pandurata W o o d s o n  (previous ly  k n o w n  as Urechztes 
karwinsky)*4, also s u b f a m i l y  Echi to ideae .  Our  p re sen t  
f ind ing  is, however ,  t h e  f i rs t  def in i te  ev idence  t h a t  
pyr ro l i z id ine  a lkaloids  of t he  biological ly  ac t ive  1, 2- 
dehyd ro  t y p e  occur  in  t h e  Apocynaceae .  Parsonsia and  
Fernaldia are in  t h e  same t r i b e  (Parsonsieae)  of t he  
Echi to ideae ,  t h u s  s t r e n g t h e n i n g  t he  poss ib i l i ty  t h a t  
s imi la r  a lkaloids  are p r e s en t  in  Fernaldia ~. T he  fac t  
t h a t  Parsonsia alkaloids  are  t yp i ca l  of t he  f ami ly  Bora-  
g inaceae  and  t h e  genus  Eupatorium of t he  Composi tae ,  
where  t h e  d ias te reo isomers  r inde r ine  a n d  ech ina t ine  
occur  9, suggests  a n  e v o l u t i o n a r y  sequence  invo lv ing  t he  
r e l e v a n t  sect ions  of t h e  Apocynaceae ,  Borag inaceae  and  
Composi tae .  This  is in  keep ing  w i th  t he  b r o a d e r  p roposa l s  
of TAKHTAJAN 16 a nd  CRONQUIST 17 t h a t  t h e  p l a n t  orders  
c o n t a i n i n g  these  famil ies  h a v e  a c o m m o n  origin.  

The  p r e sen t  f i nd ing  also suppo r t s  t he  h y p o t h e s i s  15 
t h a t  1, 2 -dehydropyr ro l i z id ine  a lka lo id -con ta in ing  p l a n t s  
of t he  Borag inaceae  v i s i t ed  b y  ma le  Dana ids ,  a n d  t he  

D a n a i d s '  c a rdeno l ide -con ta in ing  l a rva l  food p l a n t s  in  t he  
Apocynaceae  and  Asclepiadaceae,  r ep re sen t  e v o l u t i o n a r y  
b r a n c h e s  of ances t r a l  food p l a n t s  wh ich  c o n t a i n e d  b o t h  
1, 2 -dehydropyr ro l i z id ine  a lkaloids  and  cardenol ides .  I n  
add i t i on  Parsonsia species occur  widely  in Queens l and  so 
i t  is now l ikely t h a t  t h e y  are t he  source of t h e  l ycopsamine  
found  2 u n e x p e c t e d l y  in ex t r ac t s  of t he  ha i rpenc i l s  of 
2 D a n a i d  species, Danaus hamatus hamatus (Macleay) and  
Euploea tulliolus tulliolus (Fabricius) ,  c a p t u r e d  nea r  
Wallavi l le ,  Queens land .  The  p rev ious ly  k n o w n  sources of 
lycopsamine ,  Echium lycopsis (L.) and  Amsinck ia  species 
of t he  f ami ly  Borag inaceae ,  p r o b a b l y  do no t  occur  nea r  
Wal lav i l l e  2. 

The  p l a n t s  were assayed  for a lka lo id  a n d  a lka lo id  
N-oxides  b y  s t a n d a r d  p rocedures  is. The  resu l t s  are shown  
in t he  Table.  The  a lka lo id  ex t r ac t s  were t h e n  e x a m i n e d  b y  
c o m b i n e d  gas c h r o m a t o g r a p h y - m a s s  spec t rome t ry ,  before  
and  a f t e r  convers ion  to  m e t h y l  b o r o n a t e  der iva t ives ,  
and  b y  p a p e r  e lec t rophores is  ~9 in 3 d i f fe ren t  buf fer  
sys t ems  (phospha te ,  p H  7.0; ca rbona te ,  p H  9.2; bora te ,  
p H  9.2) 19. Compar i son  w i th  a u t h e n t i c  l ycopsamine  and  i ts  
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Alkaloid content of Parsonsia species (% dry weight) 
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Species Total alkaloid (%) Free alkaloid (%) Mkaloid-N-oxide (%) 

P. eucalyptophyUa 0.844 0.048 0.796 

P. straminea 0.030 0.008 0.022 

~Method of CULVENOR and SMITI~ TM. 

methy l  boronate  der iva t ive  established the  presence of 
lycopsamine in the  ext rac ts  of bo th  species. In  addi t ion 
bo th  contained a lycopsamine  isomer, e i ther  in te rmedine  
or indicine. In te rmedine  and indicine differ only in the  
sign of the  opt ical  ro ta t ion  of their  esterifying acids ( (+ ) -  
t rachelanth ic  and ( - - ) - t rache lan th ic  respectively) and 
complete  ident i f icat ion of this  component  must  awai t  
isolation and more complete  characterisat ion.  The  mass 
spec t rum of the  3rd componen t  found in the  P.  eucalypto- 
phylla ex t rac t  indicated tha t  i t  was a monoace ty l  deriv-  
a t ive  of lycopsamine or indic ine/ in termedine where the  
acetyl  group was on one of the  esterifying acid hydroxyls .  
Hydrolys is  of the  P .  eucalyptophylla alkaloids under  mild 
condit ions s0 resulted in loss of the  acetyl  der iva t ive  peak 
in the  gas ch romatogram and a corresponding increase 
in the  size of the  in termedine/ indic ine  peak  suggesting 
tha t  the  third component  is ace ty l in te rmedine  or acetyl-  
indicine ~1. 

Rdsumd. I1 a 6t6 mont r6  que deux espgces de Parsonsia 
(famille Apocynaceae) ,  qui  a t t i r en t  les papil lons males de 
la sous-famille Danainae,  cont iennent  des alcalo~'des du 
type  1,2-dehydropyrrol izidine,  t rouv6s jusqu '~  pr6sent 
seulement  chez les Boraginaceae.  
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Structure  of Upero l e in ,  a P h y s a l a e m i n - L i k e  Endecapept ide  O c c u r r i n g  in the  Sk in  of Uperoleia 
rugosa and Uperoleia marmorata 1 

Since 1966 it  has been recognized tha t  methanol  
ext rac ts  of the  skin of the  Aust ra l ian  lep todacty l id  frogs 
Uperoleia rugosa and Uperoleia marmorata conta in  large 
amounts  of a new pept ide  (uperolein) possessing a biolo- 
gical ac t iv i ty  ve ry  similar  to t ha t  of physa laemin  2. 

Uperole in  has now been isolated in a pure form and 
shown to be an endecapept ide  wi th  the  following sequence : 

Pyr -Pro-Asp-Pro-Asn-Ala-Phe-Tyr-Gly-Leu-Met -NH~ 

Because uperolein differs f rom physa laemin  only wi th  
respect  to 2 amino acid residues, i t  m a y  be considered as a 
Pro2-Ala6-physalaemin. 

Isolation procedure. 1081 specimens of Uperoleia 
rugosa, captured  in Queensland and New South  Wales  
during the  period 1970-197 3 yielded 59.8 g of dried skins. 
The different batches of skins were ex t rac ted  twice wi th  
80% methano l  immedia te ly  af ter  the i r  ar r ival  in our 
laboratory.  

An al iquot  of ex t rac t  corresponding to 50 g dried skin 
was evapora ted  to dryness and the  residue dissolved in 
95% ethanol.  The l iquid was passed th rough  a column of 
170 g of alkaline a lumina  which was then  eluted with  
e thanol-water  mix tures  (each of 200 ml) containing 
decreasing concentra t ions  of ethanol.  The physalaemin-  
like ac t iv i ty  appeared in the  60% ethanol  eluate and the  
act ive  fract ion was found to be almost  free of con taminan ts  
by chromatographic  and electrophoret ic  criteria.  

Accordingly,  the  mater ia l  obtained from the  a lumina  
column was used direct ly  for the  s t ructura l  analysis, or 
i t  was fur ther  purified by prepara t ive  electrophoresis.  

On high vol tage electrophoresis on paper,  the act ive  
spot was found to possess no mobi l i ty  towards  the  ca thode  
at  acidic pH,  denot ing the  absence of posi t ive  charges 
due to free amino groups or to basic amino acids, and the  
mobi l i ty  of a nega t ive ly  charged pept ide  in neutra l  
med ium (E~. s = 0.25 Glu). The  spot was posi t ive  to 
chlorine and to the reagents  for tyros ine  (Pauly and 
e-ni troso-fi-naphthol  reagents) bu t  i t  was nega t ive  to 
n inhydr in  confirming t h a t  the  N- te rmina l  group was no t  
free. 

Structure. The s t ructure  of uperolein was deduced by 
sequent ial  analysis of the  f ragments  obta ined by  digestion 
wi th  chymotrypsin ,  followed, as shown below, by digestion 
wi th  carboxypept idase  A, par t ia l  acid hydrolysis,  and 
dansyla t ion  (DNS). 

DNS 

Pyr-Pro-Asp-Pro-Asn-Ala-Phe-Tyr-Gly-Leu-Met-NH 2 

Chymotrypsin ~ l ,  ~ ~ I 

Pyr-Pro-Asp-Pro-Asn-Ala-Phe-Tyr 

Partialacid l l ~ l ~ 
hydrolysis ! Carboxypeptidase A 
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