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Similar ly ,  non-speci f ic  seed agg lu t in ins  c an  be classified 
on  t he  bas is  of t h e i r  c a p a c i t y  to  be  i n h i b i t e d  b y  va r i ous  
s imple  sugarsS;  thus ,  for  example ,  t h e  agg l u t i n i n s  of 
Pisum sativum a n d  Lalhyrus lati/olius are i n h i b i t e d  b y  
D-glucose a n d  N-ace ty lg lucosamine  b u t  n o t  b y  D-galactose 
or lactose,  t h e  converse  be ing  t rue  of t h e  agg l u t i n i n s  of 
Ricinus comrnunis a n d  Abrus precalorius. T h e r e . i s  close 
co r r e spondence  b e t w e e n  t h e  c lass i f ica t ion  based  o n  t h e  
a g g l u t i n a t i o n  of a n i m a l  e r y t h r o c y t e s  a n d  t h a t  b a s e d  on  
i n h i b i t i o n  b y  sugar s ;  for  example ,  t h e  agg lu t in in s  of 
Ricinus communis a n d  A brus precatorius be long  to t h e  
s ame  class w h e n  e i the r  m e t h o d  of d i s t i nc t i on  is a d o p t e d ,  

I h a v e  s h o w n  6 t h a t  t h e  ac t ion  of t he  Ricinus communis 
prec ip i t in ,  w h i c h  is i den t i ca l  ~ d t h  t he  agg lu t in in ,  is 
a p p a r e n t l y  d i r ec ted  t o w a r d s  t he  basic  chemica l  f r a m e w o r k  
of t he  h u m a n  A, B, H a n d  Le ~ b lood  g roup  specific sub-  
s tances .  This  s t r u c t u r e  is so closely s imi la r  to  t h a t  of t h e  
specific po ly saccha r ide  of t y p e  X I V  p n e u m o c o c c u s  t h a t  
t he  Ricinus prec ip i t i n  m a y  be cons idered  specific for t h i s  
po ly saccha r ide ;  th i s  v iew has  s o m e  e x p e r i m e n t a l  sup-  
p o r t  7. 

Because  Abrus precatorius a n d  Ricinus communis ag- 
g lu t in ins  a re  classif ied t o g e t h e r  on  t h e  resu l t s  of b o t h  
a n i m a l  e r y t h r o c y t e  a g g l u t i n a t i o n  a n d  s u g a r  i n h i b i t i o n  
reac t ions ,  i t  seemed l ikely t h a t  t he  a c t i v i t y  of t h e  Abrus 
precatorius pr inc ip le  is also e s sen t i a l ly  d i r ec t ed  t owards  
t y p e  X I V  pnef imococcus  po l y s accha r i de ;  Abrus precato- 
rius seed e x t r a c t  was  the re fo re  s t ud i ed  in t h i s  l ight .  

The  e x t r a c t  was  p r e p a r e d  b y  t h e  m e t h o d  of BOYD a n d  
I~EGUERA 8, f i l tered t h r o u g h  W h a t m a n  No. 42 f i l ter  p a p e r  
a n d  s ter i l i sed b y  Sei tz  f i l t ra t ion .  I t  f o rmed  p r ec i p i t a t e s  
w i th  the  sa l ivas  of pe r sons  of t he  CEPPELLINI geno types  
SSLL,  ssLL, SSll, a n d  ssll% a n d  w i t h  pur i f ied  A, B, H,  
a n d  Le  ~ b lood  g roup  specific subs tances ,  a pur i f ied  o v a r i a n  
cys t  m u c o p o l y s a c c h a r i d e  'F I '  devo id  of A B H  or  Le ~ 
ac t iv i ty ,  a n d  pur i f ied  t y p e  X I V  p n e u m o c o c c u s  poly-  
sacchar ide .  T i t r a t i o n  of 1/1000 (w/v) aqueous  so lu t ions  of 
t he  pur i f ied  b lood g roup  specific subs t ances ,  t h e  m a t e r i a l  
'F I '  a n d  pur i f ied  p n e u m o e o c c u s  po lysaccha r ides  of t y p e s  
I I ,  I I I ,  IX ,  X I I ,  X I V ,  a n d  X V I I  a g a i n s t  A brus precatorius 
e x t r a c t  gave  t h e  r e su l t s  shown  i n  t he  Table .  T he  pre-  
c ip i t a t i on  t i t r es  co r r e spond  closely w i th  those  p rev ious ly  
o b t a i n e d  w i t h  Ricinus communis ext rac t6 ,7 ;  of t h e  
p n e u m o c o c c u s  po lysacchar ides ,  on ly  t y p e  X I V  was  pre-  
c ip i t a t ed .  

OUCHTF.RLONV aga r  gel p r e c i p i t a t i o n  t e s t s  I° showed  
t h a t  t he  Abrus prec ip i t in ,  l ike t h a t  of Ricinus 6, r eac t s  
w i t h  a s ingle s u b s t a n c e  c o m m o n  to  t h e  va r ious  sal ivas,  
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t h e  b lood  g roup  specific subs tances ,  t h e  m a t e r i a l  'F I '  a n d  
t y p e  X I V  p n e u m o c o c c u s  po lysaccha r ide .  A g a r  gel t e s t s  
also showed  t h a t  A brus ex t r ac t ,  Ricinus e x t r a c t  a n d  
horse  a n t i s e r u m  to  t y p e  X I V  p n e n m o c o c c u s  give a ' re-  
ac t ion .of  i d e n t i t y '  ~ w h e n  a l lowed to  diffuse e i t h e r  a g a i n s t  
t y p e  X I V  po lysaccha r ide  or t he  chemica l ly  s imi la r  m a t e -  
r im 'FI ' ,  w h i c h  is be l i eved  to  r e p r e s e n t  t he  u n m o d i f i e d  
bas ic  s u b s t r a t e  of t he  h u m a n  b lood  g roup  specific sub-  
s t ances  ~2. T h u s  t h e  a c t i v i t y  of t he  Abrus precatorius pre-  
c ip i t in ,  l ike t h a t  of Ricinus communis; is e s sen t i a l ly  
d i r ec ted  t o w a r d s  t he  chemica l  c o n f i g u r a t i o n  of t y p e  X I V  
p n e u m o c o c c u s  po lysaecha r ide .  

I t  is n o t e w o r t h y  t h a t  e x t r a c t s  of o t h e r  seeds, such  as 
those  of va r i ous  species of Datura, w h i c h  also c o n t a i n  
power fu l  non-speci f ic  agg lu t in ins  for h u m a n  e r y t h r o c y t e s  
b u t  are  p laced  in  a d i f f e ren t  class to  t h a t  of Ricinus 
communis a n d  Abrus precatorius on t h e  bas is  of a n i m a l  
e r y t h r o c y t e  a g g l u t i n a t i o n  a n d  s u g a r  i n h i b i t i o n  c h a r a c t e r -  
ist ics,  fail  to  p r ec ip i t a t e  a n y  of t h e  po lysaccha r ides  used  in  
t h i s  i n v e s t i g a t i o n ;  t h e  bas is  of a c t i o n  of these  e x t r a c t s  
r e m a i n s  to  be  d e t e r m i n e d .  

Zusammenfassung. Pr / iz ip i t ine  aus  Abrus precatorius- 
S a m e n  sche inen  folgende Spezif i t i i t  zu bes i t zen :  1. gegen 
P n e u m o c o c c u s - P o l y s a c c h a r i d e  des T y p u s  X I V ;  2. gegen 
die m e n s c h l i c h e n  b l u t g r u p p e n s p e z i f i s c h e n  S u b s t a n z e n  A, 
B, H u n d  Le ~. 
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T h e  A n t h o c y a n i n s  o f  R o s e s .  

O c c u r r e n c e  o f  P e o n i n  

A l t h o u g h  t h e  g a r d e n  rose c o n t a i n s  a g r ea t  r a n g e  of 
colour  var ie t ies ,  on ly  two  a n t h o c y a n i n s  h a v e  so fa r  b e e n  
iden t i f i ed  in  t h e  pe ta l s  of cyan ic  forms.  C y a n i n  ( cyan id in  
3 : 5-diglucoside) was  i so la ted  f rom Rosa gallica b y  WILL- 
ST)ITTER a n d  NOLAN in  19151 a n d  a p e l a r g o n i d i n  3: 5-di- 
monos ide  ( p r e s u m a b l y  t h e  3 :5-d ig lucos ide ,  pe la rgon in)  
was  r e p o r t e d  in  t he  sca r le t  p o l y a n t h a  va r i e t i e s  'Glor ia  
Mund i ' ,  ' P r i nce  of Orange '  a n d  ' P a u l  C r a m p e l  '~,3. T h e  
r e l a t ed  f lavonols ,  q u e r c e t i n  a n d  k a m p f e r o l  were  also 
k n o w n  to occur  in  glycosidic  fo rm in  rose pe ta l s .  A t h i r d  
f lavonol ,  myr i ce t i n ,  was  r e c e n t l y  desc r ibed  as occur r ing  in  
a b o u t  20 H y b r i d  Tea  va r ie t i e s  b y  SESHADRI e t  al.~. Since 
c u r r e n t  work  in t h i s  l a b o r a t o r y  h a s  s h o w n  t h a t  d e l p h i n i d i n  
a n d  i t s  m e t h y l a t e d  d e r i v a t i v e s  occur  in  a s soc ia t ion  w i t h  
m y r i c e t i n  in  p u r p l e  or  m a u v e  pe ta l s  of a n u m b e r  of g a r d e n  
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flowers s, 6, a search for a delphinidin  de r iva t ive  among  the  
an thocyan ins  of roses was under taken .  In  par t icular ,  
b looms of well es tabl ished purple  and m a u v e  var ie t ies  
as well as those of t he  la tes t  and bluest  breeding lines were 
examined .  

No  delphinidin  was found and a r e -examina t ion  of t he  
rose var ie t ies  repor ted  to  conta in  some myr ice t in  4 showed 
t h a t  on ly  kampfe ro l  and querce t in  were present .  In  the  
course of this  Survey, however ,  a th i rd  m a j o r  an thocyan in  
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Tab. I. Identification of peonin and pelargonin 

Pigment and source 

Peonin authentic 
from Rosa 
from Pelargonium 

Pelargonin authentic 
from Rosa 

Spectral max 
in McOH/HC1 

(in m~x) 

274 523 
273 524 
274 523 
269 505 
266 507 

Spectral ratio 
440m~/max 

(as %) 

13 
14 
13 
21 
20 

1%r details of their identification see 6 

Rf values in 

BAW [ BuHC1 [ l°/o HCI 

0.31 0.10 0.17 
0.31 0.10 0.17 
0.31 0.10 0.17 
0.31 0.14 0.22 
0.31 0.14 0.23 

Hydrolysis Products 

I peonidiu, the 3- and 5- 
[ glucoside and glucose 

I pelargonidin, the 3- and 
J 5-glucoside and glucose 

was d iscovered  in Rosa rugosa and der ived  variet ies,  
e.g. 'Rosera ie  de L ' H a y ' .  The  pinkish red peta ls  of these 
p lan ts  conta in  cyanin  and  the  new pigment ,  which was 
readi ly  ident i f ied  as peonin (Tab. I). Since peonin  is rare  
and has  on ly  p rev ious ly  been found in q u a n t i t y  in peony  
b looms ~, i ts  presence in p ink  roses provides  a va luab le  
a l t e rna t ive  source. Other  new sources are the  p ink  flow- 
ered garden  ge ran ium (Tab. I), a p lan t  a l r eady  known to 
con ta in  pelargonin  and ma lv in  ~', and  da rk  red var ie t ies  of  
Lathyrus odoratus s 

Of the  two  prev ious ly  known an thocyan ins  of roses 
cyan in  is the  mos t  widely  d is t r ibuted ,  being present  in all  
b u t  two of the  hundred  or  so var ie t ies  examined .  The  
pelargonidin  der iva t ive ,  whose iden t i t y  wi th  pe largonin  
has now been confi rmed,  occurs in a n u m b e r  of scar le t  
var ie t ies  (e.g. ' R a d a r '  and  'Wil l  Scarlet ' )  besides those  
a l ready  ment ioned .  Colour in the  rose is therefore  ma in ly  
due to pelargonin,  cyanin  or  peonin or  to mix tures  of these 
pigments .  Traces  of the  r e l a t e d  3-glucosides a c c o m p a n y  
these 3 : 5-diglucosides in some variet ies.  Purple  or  m a u v e  
colours are p roduced  by  co-p igmenta t ion  of cyan in ;  a fact  
which has been establ ished by  spectra l  measuremen t s  of 
aqueous  acid  ex t rac t s  of the  appropr ia te  var ie t ies  (Tab. II) .  

Zusammen/assung. I m  Gegensatz  zu einer frfiheren Mit-  
te i lung konn ten  wir  in den BlumenblAt te rn  der  H y b r i d e n -  
Tee-Rose  kein Myrice t in  finden. DeIphinidin kam in keiner  
der  gepri i f ten Rosenbl t i ten  vor .  I n  ro t en  Var i an ten  erh~It  
m a n  v io le t t e  Fa rben  bei de r  ,Copigmenta t iom)  yon Cya- 
nin. Pe la rgonin  ist  in ge lbro ten  Rosen  v o r h a n d e n  und 
Peonin  wurde  e rs tmals  in de r  rosa Var ian te  gefunden.  

Tab. II. Co-pigmentation in mauve roses 

Variety Petal 
colour 

'Belle Poitevine'  red 
'Reine des Violettes' violet 
McGredy 56[944 violet blue 
McGredy 55/1965 mauve 

Visuahnax 1 
in 1% aqu, 
HC1 (in miz) 

507 
509 
510 
512 

Anthoeyanidin 
formedon acid 

hydrolysis 

cyanidin 
cyanidin 
cyanidin 
cyanidin 

R a t e  of  R e s p i r a t i o n  i n  R e l a t i o n  to  A u t o g a m y  

in  Paramecium aurelia 

I t  is well  known t h a t  cul tures  of pa ramec ia  in which  
a u t o g a m y  (self-fertilisation) and con juga t ion  (cross- 
ferti l isation) are  p r even ted  by  da i ly  re- isolat ion in to  fresh 
m e d i u m  undergo  a progressive process of aging. R e j u v e -  
nescence can  be obta ined  by  al lowing a u t o g a m y  (or con- 
jugat ion)  to t ake  place. A point  is f inal ly  reached,  how- 
ever ,  when  re juvenescence  can  no longer  be ob ta ined  by  
this  procedure  and the  clone is doomed  to e x t i n c t i o n k  The  
"theoretical  basis of this  phenomenon  is as ye t  o b s c u r e - r e -  
juvenescence  is dependen t  on a r ep roduc t ive  process in- 
vo lv ing  recons t i tu t ion  of the  nuclear  appara tus  of the  
organism by  a meiot ic  process ( au togamy or conjugat ion)  
in which there  is no segregat ion of genetic  mater ia l  since 
homozygous  lines can be used wi th  equal  facility. 

I n  the  present  inves t iga t ion  measurements  have  been 
made  of the  ra te  of respi ra t ion  of single pa ramec ia  f rom 
serial isolat ion cul tures  before and af ter  the  occurence of 
a u t o g a m y  in order  to e lucidate  the  na tu re  of the  me ta -  
bolic changes occuring as a consequence  of au togamy.  

The  stocks of pa ramec ia  used were selected a t  r andom 
and  belong to two syngens (varieties) of the species Para- 
mecium aurelia; name ly  s tock 60, syngen 1 (collected 
or iginal ly  in Bur l ington ,  Virginia),  and s tock 39, syngen 9 
(isolated or iginal ly  f rom the  r iver  Eure,  France).  

Resp i ra t ion  was measured  by  Cartes ian d iver  micro-  
r e sp i romet ry  and the  appara tus  and me thods  emp loyed  
were  s imilar  to  those developed by  LINDERSTROM-LANG 2, 3 
and HOLTER ~ wi th  on ly  minor  modif icat ion.  I n  o rde r  to  
faci l i ta te  compar ison  two divers  only  were  used th rough-  
out.  A single pa r amec ium o f  known physiological  s t a tus  
was loaded into the  d iver  under  sterile condi t ions.  The  
charge conta in ing  the p a r a m e c i u m  consis ted of s t anda rd  
cul ture  med ium (an infusion of dr ied le t tuce  innocula ted  
wi th  a s t rain of Aerobacler aerogenes) passed t h rough  a 
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