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fac t  t h a t  since b o t h  steps in the  react ion,  tyros ine  to  
D O P A  and D O P A  to o-quinone,  are under  the  influence 
of the  single enzyme,  tyrosinase,  there  is appa ren t ly  
double  inhibi t ion when the  p r imary  substrate ,  tyrosine,  is 
used. 

W h e n  the  two copper  me thods  used prev ious ly  wi th  
se rum and  purif ied ceruloplasmin (50%) were employed  
on the  samples  conta in ing  the  tyros inase  and uriease 
p repa ra t ions  to  cletermine if copper  to  prote in  l inkages 
were  rup tured ,  clear  cu t  results  were  n o t  obtained.  This  is 
now unders t andab le  since MAFILER e t  al. ~ h a v e  shown 
t h a t  in t he  case of uricase, t he  comple:~ing or color  reagen t  
d i e thy td i th ioca rbamate  will  r eac t  wi th  copper  in this  
sys tem regardless of  i ts  s ta te  in the  pro te in  molecule.  This  
is p robab ly  also t rue  for tyrosinase.  Therefore,  the  i rradi-  
a ted  uricase and tyros inase  samples  were d ia lyzed in order  
to  see if  a n y  ' u n b o u n d '  copper  would  pass t h rough  the  
membrane .  As seen fronx the  d a t a  on Tab le  I,  copper  ions 
could  pass  t h rough  the  m e m b r a n e  used in t h e  dialysis 
procedure .  However ,  the  nricase a c t i v i t y  was lost  when  
the  p repara t ion  was sub jec ted  to this  t r ea tmen t .  F u r t h e r  
a t t e m p t s  to  cor re la te  the  loss of  enzymat i c  a c t i v i t y  wi th  
a n y  change  in copper  con ten t  or  s ta te  were unsuccessful.  

I n  t he  case of  p l an t  tyrosinase,  the  d i l emma could be 
c i r cumven ted  since the  enzyme  was on ly  s l ight ly  in- 
ac t i va t ed  a f te r  dialysis. Therefore ,  af ter  i rradiat ion,  
samples  sub jec ted  to  d i f ferent  amoun t s  of U V  radiat ion,  
as well  as a control ,  were  dials}zed agains t  copper-free 
dist i l led wa te r  a t  4°C. I f  copper  was r emoved  or  released 
f rom the  bound  si te  in the  prote in  molecule dur ing  U V  
irradiat ion,  this  a m o u n t  of  copper  would  pass th rough  the  
m e m b r a n e  and into the  copper-free wa te r  on the  outside.  
Therefore,  a f te r  24 h, the  dia lyzed ma te r i a l  in the  bags 
was r emoved  and again assayed for oxidase a c t i v i t y  and 
to t a l  copper  content .  These da t a  are g iven in Table  I I  and 

Tab. I. Effect of dial ,sis on a solution of CuSO, • (unbound copper) 

Time of dialysis Copper concentration % lost 
(h) ([zg/100 nil} due to dialysis 

0 200 0 
5.5 14 93 

24.0 3 99 

5 ml samples of copper sulfate solution were used. Dialysis 
was done at 4°C against copper free water. 

Tab. II. Effect of dialysis on copper content of UV irradiated plant 
tyrosinase solutions 

UV dose Dialysis Enzymatic Copper 
activity content 

(ergs/mm ~) time (h) (OD/min) ([zg/100 ml) 

0 
0 

48.9 × I04 
97.8 × 104 

146.7 x 10 ~ 

0 
24 
24 
24 
24 

0.0876 
0.0825 
0.0535 
0.0381 
0.0274 

170 
125 
136 
122 
136 

s 5 ml samples of plant tyrosinase (4 mg/ml protein} were 
irradiated and subsequently dialyzed against copper4ree 
distilled water (4 ° C). Approximately 40 {xg[100 ml of direct 
reading or 'unbound' copper is present; copper content of. 
the samples does not increase with UV irradiation. 

are cor rec ted  for the  sl ight  increase in vo lume  due to 
dialysis.  I t  was found t h a t  t he  copper  concen t ra t ion  did 
n o t  decrease p ropor t iona te ly  as the  U V  dose increased. 
There  was a difference of a p p r o x i m a t e l y  40 ~g/100 ml  of 
copper  be tween  the  non-dia lyzed sample  and  all the  
d ia lyzed  samples.  These da t a  suggested t h a t  there  mus t  
have  been 40 ~g of free copper/100 ml  present  in the  
original  ma te r i a l  and  this  was r emoved  in each  sample  
regardless of the  a m o u n t  of U V  irradiat ion.  The  fall  in 
enzymat i c  a c t i v i t y  was charac ter i s t ic  of non-dia lyzed 
samples  sub jec ted  to  s imilar  amoun t s  of U V  irradiat ion.  

Fur the rmore ,  i t  was h o t  possible to  demons t r a t e  a 
change in t he  absorp t ion  curves  (240-900 m~t) of  t h e  
i r radia ted p lan t  ty ros inase  samples  as was the  case wi th  
the  copper  protein ,  ceruloplasmin.  The  l a t t e r  had  an  
absorpt ion  peak  a t  600 mlz which decreased as t he  
oxidase a c t i v i t y  fell and as t he  U V  i r rad ia t ion  dose in- 
creased 1. 

Final ly ,  in the  case of t he  mouse  t u m o r  ex t rac t ,  the  
diff icult ies encountered  were  such t h a t  aga in  a d i rec t  
conclusion was impossible.  The  opt ica l  dens i ty  of th is  
crude ex t r ac t  was too large to  enable  us to  de t e rmine  if 
s l ight  changes in the  d i rec t - read ing  copper  occurred a f t e r  
i r radiat ion.  

RdsumL L 'ac t iv i t6  de l 'ur icase e t  des tyrosinases  d 'o r i -  
gine v6gdtale e t  an imale  est  d iminu6e pa r  i r rad ia t ion  U V  
(2537 ]k). I1 existe  une re la t ion exponent ie l le  en t r e  l 'ac-  
t iv i t6  enzyma t ique  re la t ive  e t  la quan t i t6  de r ayonne-  
ment .  II n ' a  pas 6t6 possible de m e t t r e  en  6vidence une  
re la t ion ent re  la per te  d ' ac t iv i t6  de la tyrosinase v6g~tate 
des ~chanti l lons irradi6s et  la t eneur  en  cuivre  de  ces 
derniers.  
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Specific Precipitins 
f o r  T y p e  X I V  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  

f r o m  A b r u s  p reca tor iu s  Seeds 

Several  seed haemagglut in ins ,  specific for cer ta in  h u m a n  
blood group characters ,  h a v e  been describedL However ,  
m a n y  others  fail  to  different ia te  human  ery throcytes  2; the  
precise basis of act ion of these non-specific agglut inins  is 
general ly  obscure.  A t t e m p t s  to ascribe specifici ty for 
cer ta in  'h igh- incidence '  human  blood group ant igens  to 
some non-specific seed agglut inins were unsuccessful  3. 
However ,  m a n y  seed agglutinins,  which fail to  m a k e  
individual  dis t inct ions  among  h u m a n  ery throcytes ,  are  
not  a l toge ther  devoid  of specif ici ty in t h a t  t h e y  can  m a k e  
species dis t inct ions among  the  bloods of var ious  an imals  4. 
Thus  var ious  non-specific seed agglut inins  can be  d iv ided  
into  d is t inc t  classes, each class hav ing  a charac te r i s t i c  
pa t t e rn  of  react ions ;  for example ,  the  agglut in ins  of  Lens 
esculenta and Vicia [aba agglu t ina te  rabb i t  and  guinea  pig 
e ry th rocy tes  bu t  no t  those  of several  o the r  species. 

1 G. W. G. BIRD, Brit. Med. Bull. 15, 165 (1959). 
M. KROPZ, Blutgruppempezifische pflamtiche Eiweissk6rper (Phyg- 
agglutinine) (Ferdinand Enke Verlag, Stuttgart t956). 
G. W. G. BIRD, Vox Sanguinis 4, 318 (1959). 

4 G. W.G. BxRD, Brit. J. exp. Path. 35, 252 (t954). 
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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,  

Precipitation reactions of Abrus precalorius seed extract 

Dilution of extract 
Polysaccharide Controls 

1/1000 ] 1/lO000 I.!/100000 

A-substance 
B-substance 
H-substance 
Lea-substance 
'FI '  
Pn I [  
Pn VI I  
Pn  I X  
Pn  X I I  
Pn  XIV  
Pn  XVI I  

1 
I 
1 

1 

m 

t r  

t r  

3 :'2 : 1 : tr-- degrees of precipitation; controls-- extract and 
saline; polysaceharide and saline. 

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 ~. 

G. "W. G.  BIRD 

Armed Forces Medical College, Poona (India), August 21, 
1960. 
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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  

1 R. WILLST~.TTER and T. J. NOLAN, Liebigs Ann. ~08, I (1915). 
G. M. ROBINSON and R. ROBINSON, Biochem. J. 28, 1712 (1934). 

a R. SCOTT-MONERIEFF, J. Genet. 32, 117 (1936). 
4 S. R. GuPTA, K. S. PANKAIA~INI , and T. R. SESHADRI, J. sci. 

Indian Res. B. 16, 154 (1957). 


