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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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sary precaut ions  were no t  t aken  dur ing dialysis. The 
greater  pa r t  of the  remaining  lysozyme was not  precip- 
i ta ted  by r ivanol  bu t  was prec ip i ta ted  by  cold e thanol  
( R - - E + ) .  Amylase  occurred in all fractions,  bu t  more than  
75% was prec ip i ta ted  by r ivanol  and e thanol  and was re- 
covered in a single fract ion ( R + E + ) .  R ivano l  m a y  be used 
to advan tage  in the  pur i f ica t ion not  only of bacterial8 bu t  
also of h u m a n  sa l ivary  amylase.  

H u m a n  parot id  sal iva contains  small  amount s  of IgA 
of the  secretory type  5. P a r t  of the  sa l ivary  IgA was resis- 

Fig. 1. Immunoeleetrophoresis of the R+E+ fraction of human 
eolostrum and the R--E+ fractions of eolostrum and parotid fluid 
gel-filtered through Sephadex G-200. 1, NHS; 2, R+E+ (colo- 
strum); 3, R--E+ (colostrum); 4, R--E+ (parotid). Antisera: A, 
anti-~ chain (Hyland); B, anti-SP. 

ran t  to and par t  was prec ip i ta ted  by  rivanol.  The  highest  
concent ra t ion  was found in the  R - - E §  fraction,  together  
wi th  lysozyme and 10% of the  recovered amylase.  Colos- 
t r u m  contains  much  larger  concent ra t ions  of IgA than  
does sa l iva;  therefore,  colost rum was f rac t ionated  for the  
purpose of comparison.  The  R - - E +  fract ion conta ined 
IgG, which was not  de tec table  in parot id  fluid. 

The  colostral  R + E +  fract ion and the  colostral,  as well 
as parot id,  R - - E +  fract ions were fi l tered through Sepha- 
dex G-200. The high-molecular  por t ions  wi th  IgA were 
clearly separxted f rom the  low-molecular  por t ions  con- 
ta ining amylase  and, in the  R + E +  fraction,  a t race of 
albumin.  By  ul t racentr i fugat ion,  all IgA molecules in 
these r ivanol -e thanol  fract ions were polymeric ,  i.e. pre- 
dominan t ly  of 11S ve loc i ty  wi th  a smaller  admix tu re  of 
16S material .  R ivano l  did not  dissociate the  secretory 
IgA. Immunoe lec t rophore t i c  analysis of the  gel-fi l tered 
fract ions (Figure 1) showed t h a t  the  2 l g A  fract ions dif- 
fered in e lect rophoret ic  mobil i ty .  The r ivanol-precipi table  
( R + E + )  IgA moved  as fast  as serum IgA, whereas  the  
r ivanol- res is tant  ( R - - E + )  IgA moved  more  slowly. The  
mobil i t ies  of the  R - - E +  fract ions of IgA from colos t rum 
and f rom saliva were equal.  (The sa l ivary  R + E +  IgA was 
not  tested, because the  a m o u n t  was too small.) All 3 
fract ions prec ip i ta ted  wi th  an t i -SP  serum;  therefore,  the  
SP conten t  did not  appear  to influence the  e lect rophoret ic  
mobil i ty ,  nor  was i t  a dis t inguishing character is t ic  wi th  
respect  to r ivanol  susceptibi l i ty.  

The pur i ty  of amylase  in the  parot id  R + E +  fract ion 
was addi t ional ly  examined  by  double- immunodif fus ion  
- which showed a ve ry  small  a m o u n t  of IgA and a t race 
of a lbumin  - and by  immunoelec t rophores is  (Figure 2). 
All the  precipi t in  bands detec table  by  a n t i h u m a n  parot id  
serum wit"n ei ther  parot id  fluid or N H S  were reduced to 
1 band in the  R + E +  fraction.  Pur i f ica t ion  of this f ract ion 
by  e i ther  Sephadex  G-200 gel f i l t rat ion,  or ion exchange  
ch romatography  on D E A E ,  did not  change the  immuno-  
e lectrophoret ic  pat tern .  By  po tyac ry lamide-ge l  electro- 
phoresis 8 the  t race impuri t ies  disappeared af ter  Sephadex 
G-200 fi l trat ion.  This addi t ional  step, then, is required 
when the  highest  a t t a inab le  pur i ty  of amylase  is desired. 
The  p repara to ry  r ivanol -e thanol  f rac t ionat ion  of parot id  
fluid takes  only 6 h for a 75% yield of amylase,  the  pur i ty  
of which should be sa t is factory  for most  applicat ions 9. 

Zusammen/assung. Die Reihenf rak t ion ie rung  durch Ri-  
vanol  und ~ thy l a lkoho l  wird mi t  Vortei l  ftir die Trennnng  
yon Speicheleiweissk6rpern ve rwende t  : Immung lobu l in  A 
des Speichels und der Vormi lch  erscheint  in zwei Formen,  
yon denen die eine gegeniiber R ivano l  widerstandsf/ ihig 
ist, wXhrend die andere  du tch  R ivano l  gefS,11t wird. Von 
der nrsprt inglich angesetz ten  Speichelamylase  erscheinen 
75 % in hohem Reingeha l t  in der durch R ivano l  und ~ t h y l -  
alkohol  f~tllbaren Phase. Das gesamte  Verfahren be- 
ansprucht  6 Stunden.  
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Fig. 2. Immunoelectrophoresis of human parotid fluid and its frac- 
tions, l, concentrated parotid fluid; 2, R+E+ fraction; 3, R+E+ 
fraction gel-filtered through Sephadex G-200; 4, R+E+ fraction 
chromatographed on DEAE cellulose; 5, NHS. Antiserum: anti- 
human parotid. 
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