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Crepit in ,  a P h y t o h e m a g g l u t i n i n  f r o m  Hura crepitans 

The  toxic  p roper t i e s  of t he  sap of t he  ' j ab i l lo '  t ree  Hura  
crepi/ans were descr ibed  in 1825 b y  BOI:SSI~'GAI3LT a n d  
RIVI~;RO (for t h e  older  l i t e r a t u r e  see 1). I n  1909, RICHET 2 
o b t a i n e d  a p r ec ip i t a t e  showing  an t igen ic  p roper t i e s  b y  
f r a c t i o n a t i n g  t he  c rude  sap  wi th:  alcohol.  The  ac t ive  
p r ec ip i t a t e  a g g l u t i n a t e d  red  b lood cells. He  proposed  t h e  
n a m e  c rep i t i n  for  th i s  f r ac t ion  a n d  cons idered  i t  to  be  
a tox ic  p h y t o h e m a g g l u t i n i n  s imi la r  to  r ic in  f rom cas to r  
beans .  No r epo r t s  h a v e  been  pub l i shed  on th i s  sub jec t  
s ince RICB~'r 's  papers .  

Recen t ly ,  p h y t o h e m a g g l u t i n i n s  or  lec t ins  h a v e  found  
cons iderab le  i n t e r e s t  because  of t h e i r  mu l t i p l e  biological  
ac t iv i t i e s  3. T h e i r  ex is tence  in some edible  legumes h a v e  
been  r e l a t ed  to  t h e  toxic  p rope r t i e s  e x h i b i t e d  b y  t h e  
co r r e spond ing  seeds, unless  i n a c t i v a t e d  b y  hea t .  I n  t h e  
following, some o b s e r v a t i o n s  on  chemica l  a n d  biological  
p roper t i e s  of c r ep i t i n  will be  repor ted ,  wh ich  p e r m i t  
ce r t a in  compar i sons  to be  m a d e  w i t h  t h e  more  i m p o r t a n t  
l egume lect ins.  

Materials and method. The  sap  of t h e  tree,  Hura cre- 
pitans, was o b t a i n e d  b y  col lec t ing t he  ou t f low f rom 
incis ions  in  t h e  bark .  I t  was  d ia lyzed  for 48 h a t  4~ 
aga in s t  dis t i l led water ,  cent r i fuged ,  b r o u g h t  to  p H  4.5 
b y  t h e  add i t i on  of a ce t a t e  buf fe r  a n d  f r a c t i o n a t e d  a t  4 ~ 
w i t h  acetone.  The  f r ac t ion  p r e c i p i t a t i n g  a t  a n  ace tone  
c o n c e n t r a t i o n  be tween  50 and  75% was cen t r i fuged  off 
a n d  freeze d ryed .  Th i s  m a t e r i a l  was  f u r t h e r  pur i f ied  b y  
c o l u m n  e lec t rophores i s  in  a P o r a t h  co lumn L K B  Model  
5801A. The  buffer  of p H  8.6 c o n t a i n e d  0 . 2 M  Tris, 
0 . 0 0 8 4 M  E D T A  a n d  0 . 0 3 M  bor ic  acid. The  resu l t s  are  
p r e sen t ed  in F igu re  1. 

H e m a g g l u t i n a t i n g  a c t i v i t y  was d e t e r m i n e d  w i t h  r a b b i t  
b lood  cells 4 a n d  found  on ly  in peak  I, whi le  t he  mi lk  
c lo t t i ng  ac t ion  5 in peaks  I I - I V  ind ica t ed  t he  loca l iza t ion  
of t h e  p ro t eo ly t i c  e n z y m e s  6. 

The  d ia lyzed  a n d  lyoph i lyzed  m a t e r i a l  f r om p e a k  I 
gave  a s t rong  m a i n  l ine a n d  2 f a i n t  l ines  in  e lec t rophores i s  
on  cellulose a c e t a t e  s tr ips.  I n  t h e  i m m n n o e l e c t r o p h o r e s i s  
t e s t  t h e  s t rong  l ine p roduced  could be  s t a i n e d  w i t h  t h e  
specific l ip id  s ta in ,  s u d a n  black.  Compar i son  h a s  been  
m a d e  w i t h  t h e  p ro t e in s  f rom the  u n f r a c t i o n e d  sap, wh ich  
p roduced  6 lines, 2 of which  were s t a i ned  b y  s u d a n  b l ack  
(Figure  2). The  N c o n t e n t  of f r ac t ion  I was  14.7%. T h e  
fol lowing sugars  were iden t i f i ed  in hyd ro l i za t e s  of frac- 

t i on  I b y  t he i r  Rf  va lues  in  p a p e r  an d  t h i n  l ayer  chro-  
m a t o g r a p h y  w i t h  d i f fe ren t  so lven t  s y s t ems  a n d  s t a in ing  
m e t h o d s :  rhamnose ,  fucose,  xylose, mannosc ,  galactose,  
an d  g lucosamine .  

H e m a g g l u t i n a t i n g  a c t i v i t y  was t e s t ed  wi th  washed  
e r y t h r o c y t e s  of t h e  fol lowing species:  r ab b i t ,  ra t ,  mouse,  
cow, gu inea-p ig  an d  h u m a n  group  A, B a n d  O. Only  
r a b b i t  b lood  was agg lu t ina t ed ,  t h e  lowes t  ac t ive  concen-  
t r a t i o n  be ing  a b o u t  30 ug/ml .  T h e  resu l t s  of t h e  toxi -  
cological  t e s t s  are  s u m m a r i z e d  in t h e  Tab le  a n d  show 
t h a t  t h e  I.I)~0 for mice  of our  f r ac t ion  I is a b o u t  187 mg/kg .  

T h e  c rep i t in  p r e p a r a t i o n  was t e s t ed  for mi togen ic  
a c t i v i t y  on h u m a n  l y m p h o c y t e  cu l tu res  b y  t h e  t e c h n i q u e  
o f  SAINT-PAUl. e t  al: 7. No a c t i v i t y  could be  de tec ted .  

I t  can  be conc luded  f rom t h e  chemica l  a n d  biological  
p roper t i e s  of our  p r o d u c t  t h a t  i t  is p r o b a b l y  a glyco- 

Fig. 2. Immunoeleetropherogram of the lipoproteins from Hura cre- 
pitans acetone powder and of purified erepitin. Coloration: Sudan 
black. 

Table. Mortality of mice injected with crepitin 
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Fig. 1. UV-absorption, blood agglutinating activity and milk clotting 
action of the effluents of acetone fractionated Hgra crepitans sap 
after column eleetrophoresis. 

Dose/'animal No. of animals dead 
(mg) within 1 week 

1.25 1/6 
2.50 2/a 
3.75 3/'6 
5.00 6/'6 

Tile weight of the mice was 20:i: 2 g. 
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l ipopro te id  with h e m a g g l u t i n a t i n g  and  tox ic  act iv i t ies .  
This  is of in te res t ,  as t he  g lyco- l ipoprote id  n a t u r e  of t h e  
agg lu t in ins  fo rm cas to r  b e a n s  s and  f rom k i d n e y  b e a n s  9 
ha s  been  suggested.  

The  older  s t a t e m e n t s  a b o u t  a toxic  p h y t o h e m a g g l u t i n i n  
in  t he  sap of Itura crepitans refer red  to  c rude  p r e p a r a t i o n s  
f rom a ma te r i a l  in wh ich  severa l  tox ic  fac tors  are k n o w n  
to existS. The  p ro teo ly t i c  enzyme,  h u r a i n , . e x i s t i n g  in 
t he  sap 6 was p r o b a b l y  no t  s e p a r a t e d  in th i s  work  a n d  
could h a v e  c o n t r i b u t e d  to  t h e  fo rmer ly  descr ibed phys io-  
logical act ions .  T h e  p r e s en t  resu l t s  conf i rm t h e  ex is tence  
of a tox ic  lec t in  in  th i s  p lan t ,  for wh ich  t he  n a m e  c rep i t in  
will be  conserved.  

Crep i t in  is less toxic  t h a n  t he  h e m a g g l u t i n i n  f rom soy- 
b e a n s  w i t h  a LDs0 of a b o u t  50 m g / k g  ~~ a n d  of b l a c k  
b e a n s  wh ich  is s imi la r  to  t h a t  of soybeans  4, whi le  r ic in 
is m u c h  more  toxic  8. T he  h e m a g g l u t i n a t i n g  power  of our  
c rep i t in  p r e p a r a t i o n  was also infer ior  to  t h a t  of t he  b e a n  
lec t in  a n d  of ricin. I n  i t s  specific h e m a g g l u t i n a t i n g  ac t ion  
on  r a b b i t  blood, i t  is s imi la r  to  t h a t o f  soybeans .  

Zusammen/assung. Aus d e m  Saf t  des B a u m e s  Hura 
crepitans wurde  eine F r a k t i o n  gewonnen ,  die wahr sche in -  
l ich ein L ipog lykopro te in  is t  u n d  h ~ m a g g l u t i n i e r e n d e  u n d  
tox i sche  E i g e n s c h a f t e n  bes i tz t .  
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P R O  E X P E R I M E N T I  S 

Rivano l -Ethano l  Fract ionat ion of Parot id  Fluid and C o l o s t r u m  

The  r i v a n o l - e t h a n o l  m e t h o d  has  been  used ex tens ive ly  
for f r a c t i o n a t i o n  of h u m a n  se rum a n d  co los t ra l  p ro t e in s  
a n d  for pur i f i ca t ion  of 7G-globul in  ~,~. R i v a n o l  (6, 9-di- 
a m i n o - 2 - e t h o x y  acr id ine  lac ta te )  p r ec ip i t a t e s  all  s e rum 
pro te ins  w i t h  t he  excep t ion  of i m m u n o g l o b u l i n s  a n d  
t r ans fe r r in .  

I n  t h e  p r e sen t  s tudy ,  t r e a t m e n t  bY r ivano l  w i t h  f u r t h e r  
f r a c t i o n a t i o n  b y  cold e t h a n o l  was  app l ied  to  h u m a n  
sa l iva ry  pro te ins .  The  p r ec i p i t ab i l i t y  of amylase ,  t he  m a i n  
p ro t e in  c o n s t i t u e n t  of sal iva,  seemed of p a r t i c u l a r  in te res t ,  
s ince bac te r i a l  amylase  ha s  been  successful ly pur i f ied  w i t h  
t h e  a id  of r i vanoV.  

Materials and methods. P a r o t i d  secre t ion  was  col lec ted  
b y  capp ing  t h e  p a r o t i d  d u c t  w i t h  Curby  caps  4 a n d  
s t i m u l a t i n g  s a l i va ry  f low w i t h  l emon  drops.  10 g of t h e  
pooled  lyophi l ized  f luid c o n t a i n i n g  a b o u t  2 g p r o t e i n  was  
r e c o n s t i t u t e d  in 58 m l  dis t i l led  w a t e r  a n d  d ia lyzed  over-  
n i g h t  aga in s t  0.14 M NaC1 before  f r ac t iona t ion .  Co los t rum 
was col lected w i t h i n  3 days  a f t e r  del ivery,  was  de fa t t ed  
b y  r epea t ed  cen t r i fuga t ion ,  a n d  was  t h e n  pooled.  

E i t h e r  b o d y  f luid was added  slowly, a n d  w i t h  c o n t i n u o u s  
s t i r r ing,  to  a th ree fo ld  v o l u m e  of 0 .4% r i vano l  (K a n d  K 
Labora to r i e s ,  Inc.)  in  dis t i l led w a t e r  a t  r oom t e m p e r a t u r e .  
Af te r  p rec ip i t a t ion ,  t h e  m i x t u r e  was cen t r i fuged  for 1 h 
a t  8000 g in t h e  cold. A c t i v a t e d  charcoa l  was  s t i r red  in to  
t h e  s u p e r n a t a n t  f luid and  in to  t h e  redissolved  p rec ip i t a te .  
The  cha rcoa l  inc lud ing  t h e  adso rbed  r ivano l  was  r e m o v e d  
b y  f i l t e r ing  t h r o u g h  Hyf lo  Super  Cell. T h e  f i l t r a tes  were 
t h e n  p r e c i p i t a t e d  a t  0 to  - - 7 ~  w i t h  95% e t h a n o l  to  a 
25% (v/v) c o n c e n t r a t i o n  a n d  cen t r i fuged  in a precooled  
cent r i fuge .  The  e t h a n o l  s e d i m e n t  f rom each  r i vano l  frac- 
t i on  was dissolved in physiologic  saline.  T he  s u p e r n a t a n t  
fluids, as well as t he  red isso lved  sed iments ,  were gel- 
f i l tered on a S e p h a d e x  G-200 co lumn  equ i l i b r a t ed  w i t h  
1% a m m o n i u m  b i c a r b o n a t e  s a t u r a t e d  w i t h  CO 2, wh ich  
pe rmi t s  lyoph i l i za t ion  of t h e  e lua te  w i t h o u t  i n t e r v e n i n g  
dialysis.  

A n t i s e r u m  to  colost ra l  I gA  was p r epa red  b y  r epea t ed  
m u l t i p o r t a l  i m m u n i z a t i o n  of r a b b i t s  w i th  colos t ra l  IgA 
in comple t e  F r e u n d ' s  a d j u v a n t .  T he  IgA was pur i f i ed  b y  
gel f i l t r a t i on  on  S e p h a d e x  G-200, ion exchange  c h r o m a t o -  
g r a p h y  on  D E A E  cellulose 5, a n d  r e f i l t r a t ion  on  S e p h a d e x  

G-200. Sec re to ry  IgA differs  f rom s c r a m  IgA b y  an  e x t r a  
an t igen ic  d e t e r m i n a n t ,  t he  ' s ec re to ry  piece '  (SP). A n t i - S P  
se rum was o b t a i n e d  b y  adso rb ing  an t i co los t r a l  IgA se rum 
w i t h  n o r m a l  h u m a n  se rum (NHS) ~. A n t i h u m a n - p a r o t i d  
s e rum was p roduced  b y  r epea t ed  m u l t i p o r t a l  i n j ec t i on  of 
r a b b i t s  w i t h  10 m g  lyophi l ized  pooIed p a r o t i d  f luid dis- 
so lved in sal ine a n d  mixed  w i t h  comple t e  F r e u n d ' s  
a d j u v a n t .  

Amyla se  a c t i v i t y  was  m e a s u r e d  b y  t h e  d i a m e t e r  of a 
lyr ic  zone in  s t a r c h - a g a r  gel *. L y s o z y m e  a c t i v i t y  was  
s imi la r ly  e s t i m a t e d  f rom t h e  zone of lysis of a suspens ion  
of ~Vdicrococcus lysodeikticus in  agaroseL 

Results and discussion. D u r i n g  t h e  f r a c t i o n a t i o n  of 
p a r o t i d  fluid,  we fol lowed t h e  d i s t r i bu t i ons  of lysozyme,  
amylase ,  IgA a n d  IgG globul ins ,  a n d  a lbumin .  The  level  
of e n z y m e  a c t i v i t y  in  eve ry  f r ac t ion  is shown  in t h e  
Table .  Most  of t he  lysozyme a c t i v i t y  was lost,  s ince neces-  

Distribution of lysozyme and amylase in rivanol-ethanol fractions 

Enzyme Reeon- Fractions 
stituted R - E - -  R--E+ R ~-E-- R + E +  
parotid 
fluid 

Lysozyme 464,000 ~ Trace > 80,000 2,440 594 
Amylase > 580,000 900 52,000 11,040 450,000 

Total activity = activity/rill • vohnne. Lysozyme activity ex- 
pressed in [kg/ml of egg white lysozyme (Sigma). Amylase activity 
in f U/ml. 
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