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INT R OD UCT ION 

L e c t i n s  a r e  b loo d a n t i g e n  s pec ific pla n t  a g g lu t i n i n s  wh i c h  a re 

a l s o  s pec ific prec i pi t i n s  ( B oyd , 1 96 3 ) .  T he l e c t i n  f r o m  the c o mmon 

l e n t i l ,  Lens  c ul in a r i s  ( s y n o n ymous w ith  L e n s  e s cu l e nta a nd E rvum 

Lens ) a gglut i na t e s  human e ryth r o c y t e s  o f  all A B O  t y pe s  e qual l y  w e l l  

(Make la , 1 9 5 7 ) .  I t  h a s  a l s o  b e e n  re po rted  t o  a gg lut inate  t h e  e r yth -

roc yt e s  of some h o r s e s ,  c ow s , s h e e p, g o a t s , h o g s  and  mic e but 

not  e ryth r o c yt e s  of ge e s e ,  d u c k s  and c h ic k e n s  ( Mak e la ,  1 9 5 7 ;  Vet te r ,  

1 96 5 ;  K ru pe a nd E n s g rabe r ,  1 9 6 6 ; Howard  a nd Sa g e ,  1 9 6 9 ) .  H e ma g -

g lut inat ion  i s  t ho u g h t  t o  o c c u r  b y  l e c t i n  m ol e c u l e s  b in d in g  w i t h  e ryth ­

roc yte su rfa c e  rec e pto r s .  The re  a r e  a ppr o xi ma t e l y  5 . 5 X 1 0
5 

r e c e pt o r s  

fo r the l e c t i n  pe r e ryth roc yt e  (Ko r nfe ld  et  a l . , 1 9 7 1 ) .  

Sha r on and L i s  ( 1 9 7 2) and  Tomita e t  a l .  ( 1 9 7 0 )  have r e po r ted  

the  d iffe rent ia l  a g glut i na t i o n  of mamma l i a n  tumor c e ll s  f rom Y o s h i d a  

sa rc oma i n  r a t s  a nd E h r l i c h  a s c it e s  tumo r a nd L 1 21 0  l eukemia i n  

m ic e  b y �. c u l i na r i s  l ec t in .  Suc h  a g glut in a t i o n  may pr ove i m po rtant  

tn und e r s ta n d i n g  the natu re  of c el lula r c ha n g e s  i n  c a nc e r .  

L .  cu l ina r i s  l e c t i n  i s  c a pable of  a g g lu t i na t in g  a nd s t i mul a ti n g  

mit o s i s  i n  c ultu r e d  l ym pho c yt e s  (Dow n i n g  e t  a l. , 1 9 6 8 ;  T o y o s hi ma 

e t  a l . , 1 9 7 0 ;  You n g  e t  a l . , 1 9 7 1 ) .  Ko r nfeld e t  a l .  ( 1 9 7 1 )  have e s t i -

5 mated 2. 4 X 1 0  su rfa c e  r e c e pto r s  fo r L .  c u l ina r is l e c t i n  pe r 

l ym phoc yte . T h i s  m i t o g e n i c  pro pe rt y  of  s ome l e c t i n s  h a s  b e e n  e x-

t remely  i m po rtant  f o r  c yt o g e n e t ic a n a l y s  i s  of c ul tu r e d  pe r i ph e ra l  

lymphoc yt e s  a n d  m a y  b e c om e  a va luab le t o o l  i n  d et e r m in i ng t h e  n a tu r e  

o f  l ym phoc yt e  t ran sfo r ma t i o n  f r o m  a r e s t i n g  c e l l  t o  a b l a s t - l ike 

c e l l  (Sha ron  and  L i s ,  1 9 72) . 



The lectin molecule, stable to temperatures of 6 5 0 C, can be 

denatured by heating at 7 5 0 C for 3 0  minutes (Howard and Sage, 1 9 6 9 ) .  

b. culinaris lectin separates into two fractions during extended 

electrophoresis (Entlicher et al., 1 96 9 ) , and these two fractions 

have identical hemagglutination titers and precipitin reactions against 

antisera to the lectin (Howard et al., 1 9 7 1 ) . The lectin molecule has 

a molecular weight which has been estimated in the range of 4 2, 0 0 0  

to 6 9 , 0 0 0  (Sharon and Lis, 1 9 7 2) and i s  composed of two identical 

subunits (Howard et al., 1 9 7 1 ) . 

Each globular protein molecule of L. culinaris lectin contains 

1 . 5 % glucose and 0 . 0 5 %  glucosamine (Ticha et al., 1 9 7 0 ;  Toyoshima 

et al., 1 9 7 0 ) .  Aspartic acid and threonine are the most abundant 

amino acids contained in the lectin; there is li ttle or none of the 

sulfur-containing amino acids (Ticha et al., 1 9 7 0 ;  Toyoshima et al. , 

1 9 7 0 ;  Howard et al., 1 9 7 1 ) . Paulova et al. ( 1 9 7 1 )  have reported the 

presence of O .  1 3 % Mn2� 2� 2+ 0 . 3 7 %  Ca ,and trace amounts of Mg in 

the lectin ITlOlecule. The addition of Mn2+ to the lectin extracts pro­

motes agglutinations titers and Ca2+ enhances the precipitin reaction 

(Paulova et al., 1 9 7 1 ) . 

The specificity of the lectin for human antigens has not been 

explored extensively, It is known that the hemagglutination reaction 

of the lectin is inhibited by sugars of Group III of Makela ( 1 9 5 7 ) .  All 

these sugars have hyd roxyl groups on carbons 3 and 4 arranged 

sterically like those of D-glucose. Of these, D-mannose and N-acetyl-

D-glucosamine are considered its determinant sugars (Kornfeld et al. , 

1 9 7 1  ) .  

Previous experiments involving sugar inhibition of L .  culinaris 
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lectin have been liITli.ted to the heITlagglutination reaction (Makela, 

1 9 5 7 ;  Entlicher et al., 1 9 6 9 ;  Kornfeld et al., 1 9 7 1 ;  Toyoshima et al., 

1 9 7 0 )  ; the coprecipitation reaction of the lectin with a phosphomannan 

and an enriched glycoprotein serUITl fraction monitored turbidimetri-

cally; the stimulation of mi.tosis in cultured lymphocytes (Young et al. , 

1 9 7 1 )  and the agglutination of mammalian tumor cells (Tomita et al., 

1 9 7 0 ) .  

Because their reactivity is inhibited by D-mannose, Entlicher 

et al. ( 1 9 6 9 )  have concluded that the lectins of.!:-. culinaris, PisUITl 

sativum and Canavalia ensiformis belong to the same class. Lectins 

from L. culinaris and E. sat ivum, however, were found to migrate 

in different directions when electrophoresed with borate buffer 

(Entlicher et al. , 1 96 9 ) .  

Makela ( 1 9 5 7 )  has reported the inhibition of �. culinaris lectin 

heITlagglutination by saliva from ABH secretors and nonsecretors. 

No further research concerning the nature of the inhibitory saliva 

antigen has been published. At present, antigens of A, B, H, Lea, 
b Le , I and Sda blood group substances have been identified in saliva 

(Mollison, 1 9 7 2) .  The allele (Se) for the secretion of A, B and H 

blood group substances in the saliva is dominant over its recessive 

allele (�); and they are inherited independently of the ABO blood 

group system (Race and S anger, 1 9 6 8 ) .  Secretor status is an influ-

encing factor in the Lewis blood group system. A nonsecretor 

individual possessing a Le gene secretes Lea substance in his saliva; 

and a secretor individual of the saITle genotype secretes Lea and Leb 

substance in his saliva. Individuals who possess only the � gene 

secrete no Lewis substance in their saliva (Mollison, 1 9 7 2) .  Secretor 
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status has not been found to have an effect on either blood group I 

( Dzierzkowa-Borodej et al., 1 9 7 0 )  or Sda (Macvie et al. , 1 9 6 7 ) .  

Using Ouchterlony imrrlUnodiffusion methods, Young et al. 

( 1 9 7 1 )  have reported precipitation of b. culinaris lectin with anti­

sera to humana(2-macroglobulin, IgM, GC protein, o<.-glycoprotein 

and traces of IgA and IgG. Prec ipitation did not occur with antisera 

to transferrin, cerul oplasmin, hemopexin, '"'-1 -acid-glycoprotein 

and 0(1 -lipoprotein. Electrophoresis of serum developed with b. 

culinaris lectin has been reported to produce a strong band in the 

0( 1 region and two or more weaker bands in the p region. The 

lectin, when electrophoresed and developed with human serum, 

resulted in a band in the cathode region (Young et al. , 1 9 7 1 ) . 

The present project had the aim to characterize the com­

ponents of serum and saliva in precipitin reactions with.!:-. culinaris 

lectin. In addition, saliva inhibition of the lectin and causes of 

variation in saliva inhibition titers according to age, sex, race, 

secretor status, ABO blood type and quantitative genetic factors 

were investigated. 

4 



METHODS AND MATERIALS 

Extracts 

Dried b. culinaris seeds (purchased at a local grocery store) 

were ground in a blender and soaked overnight at 4 0 C in 5 volumes 

5 

of saline (w:v). The suspension was cleared by centrifugation at 1 0 0 36 

for 1 5  minutes and stored frozen at _1 5 0 C. This c rllde extract, used 

in" hema.gglutination inhibition studies, was prepared in one large batch, 

diluted 1 / 2 with saline and frozen in small aliquots. These samples 

were thawed only once and diluted to 1 / 8 the original concentration 

with saline at the time of testing. For the precipitin reactions , 

concentrated extract was prepared by prec ipitating c rude extract with 

saturated amlTIonium sulfate followed by dialysis against saline, 

according to the mt�thod of Grundbacher ( 1 9 7 3 ) .  Concentrated seed 

extracts from Ulex europaeus, Canavalia ensiformis, Pi sum s ativum 

and Lo�us tetragonolobus were provided by Dr. Grundbacher. 

Samples 

Unstimulated whole saliva samples for routine test:ing were 

boiled for 5 minutes, cooled and centrifuged at 1 0 0Jg for 5 minutes. 

"Unboiled" saliva samples were heated for 3 0  minutes at 5 6 0 C, cooled 

and centrifuged at 1 0 0 0  g for 5 minutes. Lyophilized saliva was 

fractionated by the method of Kabat ( 1 9 5 6) to yield a phenol insoluble 

Fraction 1. Further fractionation was carried out on the phenol 

supernatant to produce a phenol soluble, ethanol insoluble Fraction II 

(Napier, 1 9 7 2) . All saliva samples and fractions were stored frozen 

at _1 5 0 C. Precipitation of a human serum sample with increasing 

concentrations of ammonium sulfate ( 1 . 8 M, 2. 0 M, 2. 4 M, 2. 8 M 

and 3 . 2 M) was carried out. Total pr)tcin determinations [or saliva 
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and seed extracts were carried out using the method of Lowry et al. ( 1 951 ) 

with bovine serurn a bumin as a standard. 

Immunod iffusion 

Immunodiffusion slides were prepared from 1. 50/0 Special Agar-

Noble ( Difco) and 0 . 05% sodium azide in 0.0 5% Veronal buffer, pH 7 . 3 

(Kabat and Mayer, 1 96 1 ). Slides were refrigerated at 40 C and checked 

at 24 hour intervals for the formation of precipitin bands. Immunodiffusion 

slides were photographed over indirect incandescent lighting. 

Sugars used in tests for direct inhibition of precipitin reactions 

included D-mannose, D-glucose, N-acetyl-D-glucosamine and 0<. -me.hyl 

D-mannoside (Sigma Chemical Company). One -half m1 each of sugar 

solution and lectin extract were added to small tubes, shaken and incu-

bated at room temperature for I hour to allow thesugar to bind to the 

lectin. This mixture was added to immunodiffusion wells for precipitin 

reactions against saliva and serum. Well sizes were 7 5  pl for saliva and 

25 J..l� for lectin-sugar mixtures and serum; all wells were filled twice. 

Slides were observed after 24 hours for precipitin band formation. T h e  

a 
ant i-Le serum used in immunodiffusion tests with L. culinaris l.ectin 

was prepared in a rabbit. Antisera to IgG, IgM and IgA were provided by 

Dr. Grundbacher. 

Electrophoresis and immunoelectrophoresis were carried 

out in 0.8% Ionagar (Colab) in 0. 025 M Veronal buffer, pH 8 . 6 

(Buchler Instruments, Inc. ) .  Slides of about Imm thickness were 

prepared by pouring 2 ml aga r onto 1 X 3 inch mic roscope slides 

and 3 ml onto 1-1/2 X 3 inch slides. Wells were cut and filled with 

the appropriate antigen or antibody. Runs were carried out at 110 



7 

v ( 15 v/cm and 4 rna/slide) for approximately 1- 1/2 hours for saliva and 

serum, using a Buchler Electrophoresis Apparatus with 0.05 M Veronal 

buffer, pH 8.6, in the tanks. Albumin was stained with bromophenol blue 

in order to determine the extent of serum migration. Afterward, 

troughs were removed and filled with the appropriate antigen or antibody. 

Slides were incubated at 40 C for saliva and at room temperature for serum 

and checked at 24 hour intervals [or prec ipitin bands. Antisera to human 

whole serum, aLL-glycoprotein and ,,(.-lipoprotein (Miles Laboratories) 

were used in imluunoelectrophoresis. 

Immunoelectrophoresis slides to be stained were washed at 

room temperature for 24 hours each in saline and distilled water to remove 

all unreacted material, dried under filter paper and stained with Sudan 

Black B (Allied Chemicals) for lipoprotein (Cawley, 1960) or phenhyene­

diamine (Fisher Scientific Company) for ceruloplasmin (Uriel, 1964). 

Slides subjected to si .1ple electrophoresis were fixed for 3 hour s in 2% 

acetic acid in 50% ethanol and then dried under filter paper. Periodic acid 

with an equimolar mixture of p-phenylenediamine and o(-naphthol 

(NADI reagent) were used for staining glycoprotein ( Uriel, 1964). 

Erythrocyte Agglutination 

Direct hemagglutination titrations and hemagglutination inhibition 

titrations of boiled saliva and human serum with L. culinaris lectin 

were carried out in doubling dilutions according to modifications 

of the methods of Zmijewski (1968). Briefly, the hemagglutination 

technique consisted of incubating at room tempe rature 1 drop of 

lectin (approximately 0.05 ml) with 1 drop 2% erythrocyte suspension 

for 40 minutes, followed by centrifugation at 75 g for 60 seconds and 

reading macroscopically for agglutination. For hemagglutination 
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inhibition testing, 1 drop of lectin was incubated with 1 drop of saliva 

(or serum) for 10 minutes, followed by the addition of 1 drop 2% eryth­

rocyte suspension, incubation for 40 minutes at room temperature, 

centrifugation and reading for aggl utination. The l ectin or saliva (or 

serum) dilution of the first tube showing hemagglutination of 2 or 

more on a scale of 0 to 4 was used to establish titer. Saliva inhibition 

was scored as foll ows: 0 for no inhibition with undiluted saliva, 

for no inhibition with saliva diluted 1/2, 2 for no inhibition with 

saliva diluted 1/4, etc., for the entire 2-fold dilution series. Saline 

controls and one saliva sample from the same individual were included 

Ln each set of hemagglutination inhibition titrations. 

Saliva samples from 52 Richmond area families previously 

described (Grundbacher, 1972) were utilized for genetic study. In 

order that experimental error would not obscure family variation, 

the samples were tested at random. All mothers except one were 

blood type 0; 25 fathers were blood type 0, 19 were blood type A 

and 8 were blood type B .  Illegitimate individuals, determined by 

blood group analysis, were exc.uded from the population. Simul­

taneous hemagglutination inhibition tests using Ulex extract (0. 8 mg/ml 

total protein), a lectin spec ific for H substance, and.!:. cuLina ris 

extract ( 1. 5 mg/ml t otal protein) were carried out on all parents and 

children of blood type ° families. 

L .  culinaris inhibition titers were determined from averages 

of 3 tests for parents and 2 tests for children, except in 8 cases in which 

saliva samples were too small. The Ulex inhibition titers were based on 

the average of 2 tests for parents and l test for children. 

Computer analysis for the mean values and correlations of 



the titer of the saliva an�igen specific for .!:. culinaris_ with H antigen 

titer, secretor status, age, sex, race and ABO blood type were 

performed on the entire population. Mean tite r s  for H an�igen 

were d etermined by secretor status, race and A B O  blood typ e. 

Intrafamily means, correlations and regression s  were determined for 

all L .  culinaris titer s and for H antigen for secretors. 
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R ES U L T S  

Imm unod i ffus ion  

Conc e nt rated  �. c ul i na r i s  ext ract  us e d  fo r p r e c ip i t in  r eact ions  

in aga r c o nta ined  4 2. 9 m g /m l  tota l  p r o t e i n .  L .  c ul i na r i s  extrac t 

p r e c ip i tated  w i t h  a n  a nt i g e n  p r e s ent  i n  b o th bo il e d  s a l i va ( 0 . 22 m g /m l  

total  p rot e i n )  a nd "unb o il e d "  s a l i va ( 0 . 5 1  mg /m l  tota l p r ot e i n )  f r om 

the s am e  ind i vi d ual , ind i c a t i n g  that t h i s  reac t i on i s  not me r e l y  a n  

a r t ifa c t  o f  b o i l in g  th e s a l i va .  Prec i p it in b a nd s ,  h ow e ve r ,  w e re 

a c hi e ve d  mo r e  r e a d i l y  w it h  bo i l e d  s a l iva . 

F ig ur e .l p r e s en t s  p r e c ip i t i n  pat t e rns  of s a l i va and s e r um 

wit h  L .  c ul i na r i s  ext r a c t .  Sal i va f r o m  s ec r e t o r  a n d  non s e c  r et o r  

i nd i vi d ua ls fo rmed a c o n t i n uo us p r e c ipit in band a g a i n s t �. c ul ina r i s  

ext r a c t ,  i nd ic a t i n g  that  t h e  l e c t i n  p r ec i p itate s the  s a me c ompo n e n ts 

o f  both s a l i va s  ( F i g .  La ) .  T h i s  patte r n s  s how s t hat  !:-. c ul i na r is 

1 0  

ext r a c t  d o e s  not  p rec i p ita te  A, B o r  H s a l i va a n t i g e n s  s i nc e i t  fo r m ed 

band s a g a i n s t  n o n s e c  r e to r s a li va .  T h e  a n ti g e n  p r ec ip i ta ted  b y !:. 

c ul ina r i s  i s  a c omponent  o f  s a l i va F ra c t i o n  I I  ( F i g .  Ib ) ,  showing  that  the  

a nt i g e n  i s  s o l ub le i n  p he n o l. T h e  e x t r a c t  fo rmed p r e c i p it i n  b a nd s 

w i t h  both nonsec  r e to r s al i va and a nt i s e r um t o  L ea , i n d ic at i n g  tha t 

s a l i va and s e ru m  c onta i n  anti g e n s  that  r ea c t  s pe c i f i c a ll y  w i th the 

ext ract  ( Fi g .  l c ) .  T h e  b a nd w h ic h  fo rmed b e t w e e n  L ea a nt i s e r um and 

non s e c r e to r s a l i va i nt e r c e pted  the s e  b a nd s i n  a p at t e r n  tha co uld 

i nd ic ate pa r t ia l  id e nt it y  o r  non ident i ty  of t h e  Lea , s al i va and s e r um 

ant ige n s .  B e c a us e  a l l t h r e e  b a nd s met  i n  the  s ame a r e a  o f  t h e  s l id e ,  

t h e  patte r n  w a s  d iff ic ul t  to  in te rp r e t .  Att empts to  r emo ve t h e  p r e c i p it in 

band betw e e n  L .  c ul i n a r i s  ext ract  a nd a nt i -Lea s e r um w e re  mad e  b y  
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i nc uba ting t h e  a nt i s e r um w ith the ext r a c t .  The s e  re s ul t ed i n  an a dd i.t i o na l  

ba nd betw e e n  t h e  ant i -L ea s e r um a n d  s a l i va ,  p r e s umab ly b e c a us e  o f  

t he p r e s e n c e  o f  ext r a c t  w ith  the  ant i s e r um ,  befo re the band be tw e e n  

t h e  e x t r a c t  a n d  the  ant i s e r um is remove d .  

H uman s a liva a n d  s e r um a l s o  pos s e s s  ant ig e n s  w h i c h  fo rmed 

p r e c i p i t i n  ban d s  o f  i d ent it y  w it h  the l e c t in ( Fi g .  Id) , ind ic at in g  that  

t he y  po s s e s s  the  i d e n t ic a l  ant i g e n ic s i t e s .  The p r e c i p it i n  band betw e en 

s a l i va and  l e c t in d id not s t ain w ith Sud an B l a c k  B ,  b ut th e band betw e e n  

l e c t i n  a nd s e r um s ta i n e d  s l i ghtl y .  Th i s  s ug g e s t s  t hat  the  s a l i va ant i g e n  

i s  n ot l ipoprote in  a n d  t h e  s e r um anti g e n  i s  l ipop rote i n .  Some d i ffi c ulty 

w a s  enco unte re d  i n  w a s h in g  a l l  un r e a c t e d  l i poprote in  from the  s lid e ,  

e vid e n c e d  b y  the  s t a i n in g  o f  a r ing a r o und t h e  w e l l  wh ich  c onta i ned s e rum . 

P r e c i p i ta t ion  o f  a h uman s e r um s ample  w ith  inc r e a s i n g  c o n ­

c en t r a t i o ns of  ammon i.um s ulfat e w a s  c a r  r i e d  o ut .  A d e s c r ipt ion  o f  the 

serum p r ot e i n  c omp one n t s  of  e a c h of  the  f r a c t io n s  can be  fo und i n  

Sc h ultz e  a n d  H e r e mann ( 1 9 6 6 ) .  A band fo rmed betw e e n  the  L .  c ulina r i s  

ext r a c t  a nd t h e  f r a c t ion s from 2. 0 M a nd 2 . 4 M a mm on ium s ulfa te 

p re c ip it a tion . No p r ec i p i t i n  band fo rmed b e tw e e n  t h e  e x tra c t  and  th e 

f r a ct i o n  c o ll e c t e d  by p r e c i p ita t ion  of  s e r um w ith 1. 8 M a mmon i um 

s ulfate ( F i g . Ie ) whi c h  c onta i n s  I gG, IgM, IgA and --rmac r o g lobul in .  

Ouc ht e r lony  d iffus io n  t e s t i n g  com fi rmed t h e  p r e s enc e o f  the  i mmuno ­

g l obul in s  in  th i s  f r a c t io n  ( F i g . If , g ,  h ) .  

A c o mpa r i s o n  o f  t h e  p r e c ipi t i n  pa tt e r ns o f  L .  c uli n a r i s  e x tra c t  

a n d  othe r e x tr a c t s  i s  g i ve n  i n  F i g ur e  2. L .  c ulina r i s  and  Pis um 

s a t i vum ext r a c t s  fo rmed p r e c  i p i t i n  band s  of  i d e nt i t y  aga  ins t  

s al i va a n d  s e r um a nt ig e n s  (Fi g .  2a ,  b ) .  L .  c ul i n ar i s  and Can a va lia 



e n s ifo r m i s  ext r ac t s  pre c ipitated i n  a pa tt e r n  of  i d e nt i t y  a ga i n s t 

s a l i va ,  indicat ing  that t h e y  a re s pe c if ic  fo r the  s a me s a l i va ant igen  

(Fig . 2 c ) .  In pr e c ipit i n  r e ac t ion s aga ins t  s e rum,  how e ve r ,  L .  

cul ina r i s  ext ract  fo rmed o n l y  one band , a nd �. e n s ifo rm i s  fo rmed 

2 b ro ad e r  band s .  Onl y  the pr ec ipi t i n  b and c l o s e r  t o  the  s e rum w e l l  

w a s  c ont i nuous w i th t h e  L .  c ul ina r i s  b and . T h i s  sug g e s t s  that  

L .  c u li na r i s  is  m o r e  s e l e c t i ve in  i ts  pre c ipitat i on of s e rum ant ig e n s  

tha n  C .  e n s ifo rmis , e ven  thou gh  t h e y  appe a r  to  s ha re s pe c ific i t y  fo r 
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one s e rum c omponent ,  o r  that �. e n s ifo rmis may a l s o  c o n ta in m o r e  tha n  

o n e  l e c t i n .  

L .  cul i n a r i s  ext r a c t  a n d  Lo tu s  n o n - H  l e c t i n  fo rmed pr e c ipi t i n  

b a n d s  ind icat ing  pa r t i a l  ident it y  a g a in s t  nons e c reto r s ali va (F ig . 2 e ) .  

T h i s  impl i e s  that  the ext rac t s  a r e  spe c i f ic  fo r c r o s s  r e a c t in g  a nt i g e n s . 

T h e  d i re c ti o n  o f  the  spu r  i n  the pat t e r n  i nd ic ate s that �. c u l i na r i s  

ext ract  c o n t a i n s  a l e c ti n  not  pre s e n t  i n  L o tu s  non-H l e c t i n .  T h e  

pr e c i pit i n  patte r n  of  nonid e n ti ty  fo r �. c u l ina r i s  a nd Lotus ext r a c ts 

a g a i n s t  blood g r oup 0 s e c  reto r s al i va i s  due to the pre c i pi tat ion  of  

the  Lotus non-H l e c t i n  a nd th e pre c  ipitat ion  o f  a s econd Lotu s  le c ti n  

w it h  t h e  H a nt ig e n  of  s e c reto r s a li va ( F i g . 2 f) .  T h i s  pa tte r n  s how s that 

b. c ul i n a r i s  ext r a c t  doe s not c o nta i n  a l e c t i n  s pe c if ic  fo r H sub s tanc e .  

T h e  pre c ipi t in patte r n s  of b. c u li na r i s  a nd Ule x  ext r ac t s  a ga i n s t 

s a l i va f r o m  a b lood g r oup 0 s e c reto r and human s e ru m  showed a 

d is t inc t spu r  made b y  the  b. cul ina r i s  pr e c ipi t i n  band ( F i g  2 g ,  h ) .  

T h i s  su g g e s t s  that  b. cul ina r i s  i s  n o t  s pec i f ic  fo r t h e  H a n t i g e n  i n  

s a l i va Or s e rum. It is  not appa r e nt from the s e  s lide s whethe r or not  

the Ul ex pre c ipit i n  band is  pa r t i a l l y  ident ic a l  or  nonid e nt ic a l  w ith  the 
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L. cul in a r i s  p r e c ip i ti n  band b e c au s e  the Ule x  band is  c ha rac te r i s tic a l l y  

so  sho r t. 

D - rnanno s e ,  D - g l uc o s e  and  N -ac e ty l-D - gluc o s am ine w e re 

c apab le of inh ib i ting  d i r e c t  p r ec ip itin r e a c ti o n s  b e tw e e n .!:-. cul ina r is 

e x tr a c t  and  s a l i va fro rn s e c r e to r  and  non s e c r e to r  ind i vidua ls of  blood 

type O. T h e  l e vel s of i n h ib i tio n fo r s in g le suga r s  and c ombina ti o n s  

of su ga r s  te s te d  o ve r  a r a n g e  of 2 - fo ld d il u tion s f r o m  0 . 5 M to 0 . 0 0 7 8  M 

a re g i ve n  i n  T a b le 1 .  T h e  c o n c e n tr a tion  of  D - ma n n o s e  i n h ib i ting 

p r e c i p i tin  band fo r rna ti o n  w i th s a l i va f r o rn  the  nons e c re to r  ind i vidua l 

w a s  muc h h ighe r than  fo r th e  s e c r e to r  i n d ividual .  D - g luc o s e  and 

N - ac etyl - D - g lu c o s a rni ne inh ib ite d  p re c ip i tin  r e a c ti o n s  of  the e x tr a ct 

a g a in s t  s e c r e to r  a n d  nons e c r e to r  s a l i va a t  a p prox irna te l y  th e s a rne 

c o n c e n tra tions .  W h e n  c o rnb ina tio n s  of  2 o r  3 suga r s  w e r e  u s e d  w i th 

the e x tr ac t, no a d d iti ve o r  s yn e r g y s tic e ffe c ts w e re  p r e s e n t  b e tw e e n  

D -manno s e ,  D - g luc o s e  a nd N - ac e tyl - D - g lu c o s a rni n e  fo r p r e c ip itin 

i n h ib i tion . 

B o th D - manno s e  and ..<.-rneth yl-D-ma nno s id e  w e r e c apab le of  

inh ib i ting th e d i r e c t  p r e c ip iti n r e a c tion  b e tw e e n .!:-. cul ina r i s  e x tr a ct 

and  hurna n  s e rum.  T h e  p r e c ip itin r e a c tio n w ith s e ru m  w a s  i nh ib i ted 

w i th 0 . 7 5  M D - ma n n os e  but not w i th 0 . 5 M D - manno s e . co( - rne thyl ­

D - manno s id e  w a s  a s om e w ha t  s tr o ng e r  i nh ib ito r ,  p r e ve n ti n g  the 

p r e c i p itin r e a c ti o n  a t  a m ola r i ty of 0 . 5 but n o t  a t  0 . 2 5. Inh ib i tion 

of the p r e c ip i ti n  r e ac ti o n  b e tw e e n  :!:-. c u li na r i s  e x trac t and s e rum 

w a s  n o t  a c h i e ve d  w i th 1 .  0 M D - gluc o s e  or  0 . 5 M N - a c e tyl - D - gluc o s ­

amine . T h e  r e su lts of s a li va a nd s e rum inh ib i tion s tud ie s i nd ic a te 

tha t  suga r s  a r e  p r e s e n t  i n  the i mmuno d e te rm in a n ts of  b o th of  the s e  

a n ti g e n s  w it h  w h i c h the e x tr a c t  p r e c i p ita te s .  



Elec t ropho re s i s  a nd Imm uno e le c t ropho r e s i s  

F i g u r e  3 g ive s t h e  r e s ul t s  of  e le c t ro p ho r e s i s  expe r i me nt s  

us i ng s a l iva , s e rum and L .  c u l i na r i s  extrac t .  W h e n  w h o le s a l i va  

o r  s a l iva F ra c t io n  II was  e le c t r opho r e s e d  a nd d e v e loped w i t h  b. 

Cu i ina r i s  extra c t ,  a b a n d  fo rmed in  the c athod e r e g i on  ( Fig . 3 a ) .  

Simpl e e l e c t r oph o r e s i s  o f  w h o l e  s al i va s ta i ned  b y  the p e r io d i c  a c i d ­

NA DI r e a c t i o n  p r oduc ed both an  a n o d e  a n d  a cathod e m i g rat ing 

g l yc oprote in  f r a c t io n .  F r a c t io n  II o f  s a l iva , a fte  r id e n t i c a l  

e l e c t ropho r e s i s a n d  s ta i n in g ,  s h owed o n ly a c a t h o d e  mig ra t i n g  

fra c t i o n  ( F i g .  3b ) .  T h e s e  r e s u l t s  i nd ic at e  that  g l yc o p rote i n  m i g r a t e s  

i n  the  r e g io n  of  t h e  p r e c  ip i ti n  band fo rmed w h e n  e le c tr o p ho r e s ed 
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s a l iva o r  s al iva F ra c t i o n  I I  w e r e  d e veloped w ith L .  cul i n  a r i s  extrac t .  

E l e c t ropho r e s i s  of b. c u lina r i s  ext rac t d e v e loped wi th s a l iva p roduc ed 

a c athode mig r a ti ng band (not  s how n ) .  S imila r r e s u l t s  have b e e n  

r e p o r ted  u s i n g  s e rum w ith  e le c t r opho r e s e d  b. c u lina r i s  e x trac t 

( Young e t  a l . , 1 9 7 1 ) .  

E l e c t roph o r e s i s  o f  w h o le s erum d e ve l oped w ith  b. c u li na r i s  

ext r a c t  r e s ulted  i n  a s t rong band a n d  two oth e r  s ma l l e r  ban d s  i n  t h e  

anod e r e g ion  ( F ig . 3 c ) .  T h e s e  band s w e r e  s ta i ned w ith  Sud a n  B l a c k B 

a l ipoprote in  s p e c if ic  s ta i n  ( F i g . 3 e ) .  a n d  d id not s ta in w i t h  ph e n yl e ne ­

d ia m i n e  fo r c e rulopla s m i n .  E l e c t ropho r e s is o f  s e rum d e v e l oped 

w ith  a nt i s e rum to  whole  human s e rum from one  s id e  and  the  L.  c u l i na r i s  

e�t ra c t  f rom t h e  oth e r  s id e  a s  s u g g e s t e d  b y  O s s e rman ( 1 9 6 0 )  wa s c a r r ied  

out  i n  o rd e r  to d ete r m i n e  the  c omponent  react ing  w it h  b. c u lina r i s . 

T h i s  p r o c e d u r e  i nd ic ated that  b. c u lina r i s  e xt r a c t  fo r m s  p r e c i p i t i n  

bands  w it h  an  a nt ig e n  m i g rat ing  in  t h e .cZ r e g io n  and  the -p r e g i o n  

( F i g .  3d ) .  Sta i n i ng a l s o  ind i c a ted  tha t t h e s e  band s a r e l i p o p r o t e i n  
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i n  natu re ( F i g .  3e ) .  

S i rrlUl taneous d e ve l opment  o f  e l e c t ropho r e s ed s e ru m  w i t h  extract  

and  ant i -hu ma n - � - l ipo p r o te i n  s e rU ITl  r e ve a l e d  t ha t  the extra c t  p re c ip­

ita te d  with a l ipo prote in  ITli g rati ng i n  t he r e g ion of ...cZ-l ipop rote i n ,  

b u t  n o t  w i th et:. I- l i poprote i n  (Fi g .  3f ) .  Sta i n ing  p r o c e du r e s  ind i c ated 

t ha t  the ba nd s fo r ITled w it h  t he a n ti s e ru ITl  c o nt a i n ed l ipop rot e i n  ( Fig . 3g ) .  

Si ITlila r s l id e s w e r e  p re pa red  us ing  ant i - hu ITlan - oC  I- g lycoprote i n  s e ru m .  

Ti-ese s l id e s  i nd i c at e d  t hat t he p r e c ip i t in  ba nd s betw e e n  the l e c ti n  and 

e l e c tr opho r e s ed s e r UITl do  not ITli g rate as fa r as t he oGl r e g i o n .  

T his  p hotog r ap h  ( F i g . 3h) , in pa rt ic u l a r ,  s how s c le a r l y  t he 3 pre c ip i t in  

ban d s  fo r ITled be tw e e n  L .  c ul ina r i s  le c t i n  and  e le c t ropho re s e d  s e ru m .  

E r yt hroc yte Agglut inat ion 

E r yt hroc yte s froITl ind i vidua ls of A,  B,  0 and Bo mba y  

(p r o vi d ed by  M s .  M.  G e l le r ITla n ,  Phi l ip Levine  Labo rato r ie s  o f  

Or t ho R e s e a r c h Found at ion ,  R a r ita n , New Je r s e y )  

b lood t ype s g a ve s iITlil a r  d i r e c t  a g g lut inat io n  t ite r s w ith L .  c u l ina r i s  

ext r a c t  (Table  Z) .  Table  3 g i ve s  t he ext r a c t  he ITla g g l ut inat ion  i n hibi t ion 

le ve ls w i t h  s e r UITl f r o ITl  ind i vid u a l s  of  va r iou s ABO blood type s .  No ne 

of t he s e rU ITl  w a s  c a pable of c OITlp le t e l y  i n hib i t i rghe ITla g g lut inat ion  

by  t he ext r a c t ;  how e ve r ,  t he s e rU ITl  f r o m  t he bbod g roup A and B 

i nd i vidua ls s tu d i e d  exhibited i n hib i t ion  t it e r s  hig he r  t han t ho s e  f r o m  

b l o o d  t ype  AB o r  0 ind i vi dua ls .  T he te s t i ng o f  a muc h l ar ge r  po p ­

ulat ion would be  nec e s s a r y  t o  e s tabl i s h  t he s e  r e s u lt s  a s  a g e ne r a l  

t re nd .  

Fluctuation of a n  i nd i vidua l 's s a l i va i n hibit ion t ite r fo r L .  

cu l ina r i s  extr a c t  w a s  d ete r m ined b y  t hree  k i nd s  of  te s t s . (a ) F i ve 



s a l iva  s a mple s  taken f rom an  i nd i v id ua l  th r o ugho ut a s i n g l e  da y 

r e v e a l e d  that the  s a mple taken imme di a te l y  a fte r waking  ha s a l ow e r  

inhib i t ion  t i te r than those  w h i c h  pe r s i s t  th r o ugh the re s t  of  the d a y  

(Table  4 ) .  S imi l a r  r e s ul t s  have b e e n  r e po r ted  fo r da i l y  c ha n g e s i n  H 

ant igen  tit e r  (Stur g e o n  e t  a l . , 1 9 7 3 )  a n d  in the  l e ve l  of the SC I s a l iva 

c o mpon ent (Ni sw a nd e r  e t  a l . , 1 96 4 ) .  (b ) Sal iva s ampl e s  taken f rom 

6 ind ivid ua l s  at w ee k l y  i n te r va l s  at the  same time of day ,  ove r a 

p e r i o d  o f  4 w e e k s , exhibi ted  o n l y  m in o r  c hang e s  in inhib i t ion ti te r 

(Tab le  5) . (c ) Memb e r s  of one fam i l y  w h i c h  we r e  r e t e s te d  3 ye a r s  

afte r i n i t ia l  s a l iva samp l e s  we r e  taken s howed no app r ec iab l e  c hang e s  

i n  i nh ibit ion t i te r ove r tha t  p e r iod o f  time . Th e s e  te s ts ind ic ate d tha t 

one  s a l iva sample  f rom a n  ind i v i dua l i s  s uffic i e n t  to de t e r mi n e  h i s  

inh ib ition t i te r  fo r L .  c ul ina r i s  ext rac t ,  i f  the s a mp l e  i s  n o t  taken 

immed i a t e l y  a fte r waki n g .  

The  f r eq ue n c y  di s tr ib uti on o f  th e ti te r s  fo r the s a l iva a n ti g e n  

s pec i f ic  fo r b. c ul i na r i s  l e c t i n  w i th in  the  pop ul a t i on s t udi ed  i s  g i v e n  

In F ig ur e  4 .  S uc h  a d i s t r i b ution i s  s ug g e s t ive  o f  a q ua n ti ta t ive  mod e 

o f  inhe r i tanc e (Fa lc one r ,  1 9 6 0 ) .  T h e  r a n g e  o f  inh ib it ion t i te r s  w a s  

f r o m  0 t o  7 . 7 .  T h e  mean t i te r  fo r th e populat ion  w a s  2.86 t 0 . 0 8  

c o r r e s pond ing to a s a l iva d i l ut ion o f  app roximate l y  1 / 8 in  t h e  

h e ma g g l ut i na tion  inh ib i t ion  te s t .  
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The  s a l iv a  i n h ib i t io n  t i te r s  fo r b. c ul i na r i s  w e r e  not  s i g n i f ic a n tl :.' 

:::o r r e l a ted  w ith  a g e  ( r  - 0 . 0 0 8 , P) 0 . 0 5) .  T h e  mean inhibi t ion  

t ite r s  fo r ma l e s  of 2. 98  t 0 . 1 2  and fo r fema l e s of  2. 7 7  t 0 . 1 0  

w e r e  not s ig n i f i c a n t l y  d i ffe r e n t .  Tab l e  6 g i ve s th e me an  s a l iva  

inh ib i t ion  t i te r s  fo r the  d iffe r e nt A B O  blo o d  g ro ups . No  s i g n if i c a nt 

d iffe r e nc e s  w e r e fo und betw e e n  the  m ea n  t i t e r s  fo r b l oo d g ro up A ,  
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B o r  0 ind iv i d ua l s .  

T h e  mean s a l i va i nh ib i tion ti te r fo r ABH s ec r e to r s  w a s  

s i g nific a n tl y  h i g h e r tha n  tha t  fo r nons ec reto r s  ( P <'  O .  00 1) (Table 7 ) .  

Among s e c r e to r  i nd iv i d ua l s , a pos iti ve c o r r e la tion o f  O .  1 78 ( P <  0.05) 

w a s  fo und be tw e e n  s a l i va inhib i tion ti te r s  fo r L .  c ul i na r i s  and  U l e x .  

T h i s i s  po s s ibly the r e s ul t  of  a g e n e r a l  inc r e a s e  i n  mo s t  s ubs ta nc e s  

s e c r e te d  i n  s a l iva a long w i th the i nc r e a s ed H s ub s tanc e .  

In i ti a l l y ,  B l a c k s  exh ib i te d  a s ig n if i c a n tl y  h ighe r me an  ti te r 

fo r s a l i va inhibi tion  tha n  W h i te s .  W h e n  the r a c e s  we re  fur the r d i vi d e d  

by s e c r e to r  s ta tus , i t  b a c a m e  e v i d e n t  tha t  the h i g h e r  mean ti te r i n  

B l a c k s  w a s  the r e s ult of a h i g h e r  f r e q ue n c y  o f  nons ec r e to r s  i n  the 

B l a c k  popul at i o n  c ompa r e d  w i th th e W h i te popul a tion  (T ab l e  7 ) .  The  

Black  popul a tion c o n ta in e d  3 6 % n o n s e c r e to r s  a nd th e W h i te popula tion 

c o n ta i ned  22% non s e c r e to r s .  

In o r d e r  to m i n im i z e  the effec t of s ec r e to r  s ta tus i n  i n tr arami ly 

anal ys e s  of the saliva inhi b i t i on ti te r s  fo r .!:. c ul i na r i s _, the d i ffe r e n c e  

b e tw e e n  the m e a n  ti te r s of s e c r e to r s  a n d  no n s ec r eto r s  wa s a dd e d  t o  

the s a l i va inhibitio n  ti te r s  of s e c r e to r  i nd iv id ua l s . B la c k  s e c  r et o r  

i nd iv id ua l s ' tite r s  w e r e  i nc r e a s e d  b y  0 . 7 8  a n d  th o s e  o f  W h i te s ec r e to r  

ind i v i d ua ls w e re inc r e a s ed b y  0.54. 

T ab l e  8 g i ve s  the mean s a li va i nh i b i ti o n  ti te r s  [or fa m i l y  membe r s  

1n the pop ul a tion  s tud i e d .  Fa th e r s  showed h i gh e r  mean tite r s  than  

m othe r s  or  c hi l d r e n  and  B la c k s  showed h ig h e r � an tite r s  tha n  Wh ite s 

in a ll fami l y  c la s s e s , b ut the se di ffe r e nc e s  w e r e  not  s t a ti s t i c a ll y  

s i gn i fi c a n t  (P>O. 05). 

R eg re s s io n s  of  c h i l d ren on pa r e nts a n d  c o r re 'atio n c o effi ci e n ts 

be tw e e n  s ibling s w e r e  us ed  to e s t imate the h e r i ta b i l i ty va l ue s  



(Fa lcone r ,  1 96 0 ) . T h e s e  h e r i tab i l ity  e s t ima t e s  a r e  g i ve n  i n  T able  9 .  

T h e  d iffe renc e i n  the  h e r i ta b i l i t y  e s t imat e s de r i ved  from c h i l d -fathe r 

a nd c h i ld -mothe r r e g r e s s io n s  m a y  ha ve b e e n ,  i n  pa r t ,  the  r e su lt of  

the c o n s i s tent  0 b lood t y pe among moth e r s  wh i c h  was not pr e s e nt i n  

fathe r s .  E ve n  tho ugh no impo r tant  d iffe r e n c e  i n  the  inhibi t ion  t it e r s  

w a s  fo und fo r t h e  AB O blood g roups , t h i s  i s  a po s s i b l e  s ou r c e  of 

va r iat ion .  T h e  u ppe r limi t of he r i tab i l it y ,  d e t e rm i ned b y  fu ll s ib l ing  

c o r r e l a t i o n s ,  was  0 .8 0 .  T h e  c h ild  m i d pa rent  r e g r e s s ion g a ve a 

he r i tabili ty  e s t imate  of 0 . 3 4 ,  fa l l i n g  betw e e n  that  fo r c h ild -moth e r  

a n d  c hi l d - fathe r e s t imat e s .  T h is m i d pa r e n t  d ete r m i na tion i s  pr obabl y 

the mo s t mean i ngfu l  of a l l  the  d e te  rm i na t io n  s .  

T he mean sa l.iva inh ib i t i o n  t i te r s  of Ul ex  f o r  s e c  r e to r s  and 

non s ec reto r s  of  b lood g r ou p  0 a c c o rd i ng to r a c e  a r e  g i ve n  in T ab l e  

1 8  

1 0 .  T h e s e  m ea n  t i te r s  fo r the B la c k  a nd W h i te po pul at ions  did not  

d i ffe r s ignif ic a nt l y  ( P> O .  0 5 ) . T h e  B l a c k  po pu l a t ion ,  how e ve r ,  

exhib ited a h i gh e r  pe r c e ntage  of nons e c r et o r s  c o m pa r e d  w it h  the  W hi t e  

po pulat ion ,  3 5 0/0  c o m pa r ed w it h  1 7 0/0. Ulex inh ibi t ion t it e r s  w e r e  of the 

s ame mag n itud e i n  ma le s  and femal e s  (Tab l e  1 1 ) .  

T ab l e  1 2  g i ve s the  m e a n  Ule x  inh ibi t ion  t it e r s  o f  s a l i va fo r 

s e c r e t o r s a nd nons e c r e t o r s  of the  d i ffe r e nt AB O blood t ype s .  T h e  

me an i n hib i t ion  t it e r fo r b lood t y pe 0 s e c r e to r s  wa s h i ghe r than  

that fo r i nd i vidua l s  o f  b lood t y pe s  A or  B ,  a s  has  b e e n  s hown 

in  othe r s tud i e s  (Clark e  et  a l. , 1 96 0 ) . 

E s t imate s of the  h e r i tab i li t y  o f  Ulex  i nh ib i t ion  t it e r i n  t h e  

s al i va of b l o o d  t y pe 0 s ec r e to r s  a r e  pre s e nte d  in Tab l e  1 3 .  T h e s e  

e s t imate s ranged f rom 0 .1 2  fo r c h i l d -m o th e r  r e g r e s s io n s  t o  0 . 74 

fo r c h  ild -fathe r r e g r e s s i on s .  Suc h  a w id e  va r ia t i o n  i n  e s t i ma te s  



c a n  probab l y  be  a t t r ibuted  to c hanc e b e c a u s e  of the  l ow numbe r s  of 

pa r e n t s  i n vo l ve d . He r itab i li t y  e st imate s fo r c h i l d -midpa r e nt 

r e g re s s io n s  o f  0 . 3 3  and f o r  ful l s ib ling c o r r e l at i ons  of 0 . 4 2  a r e  i n  

c l o s e  a g r e eme nt .  T h es e  two latte r d e t e rmina t i o n s  a r e  probab ly the 

m o s t  r e l i able  of t h e  he r itab i l i t y  e st imate s .  

1 9  



DISCUSSIO N 

The fo r e g o i n g  r e s u l t s  i n d ic a t e  t ha t  L .  c u li na r i s e xt rac t s  

conta in  a l ec t in s pe c ific  f o r  a g l yc oprot e i n  a nt i g e n  o f  s ali va w hi c h 

ha s b e e n  d e t e c t e d  pr e vi ou s l y  but had not  b e e n  c ha r a c t e r i zed o r  

quanti tated . Thi s l e c t in a l s o  pr e c ipitate s  w i t h  a s e rum g l yc o l ipo ­

pr o t e i n .  

The s ali va ant igen  r e a c t in g  w i t h  L .  c ul ina r i s  e xt ra c t  w a s  not 

d e s t ro yed by boil i n g  the s a l i va and was found to be  a c on s t i tuent  of 

s a l i va Fra c t io n  II ( s o luble i n  phe no l  and wat e r ,  i n s oluble i n  e t hanol ) .  

D - manno s e ,  D - g l uc o s e  and N- a c e t yl -D - g luc o s amine w e r e  c a pable 

of  i n hibi t ing t he d i r e c t  pr ec ipi t i n  r e ac t io n  b e tw e e n  1::. cul i na r i s  l e c tin 

and s a l i va ,  i nd ic a t in g  that the s a li va ant i g en s pe c i fic fo r the lec t i n  

c onta ins  s om e  fo r m  o f  D -manno s e  a nd / o r  D - gluc o s e  a s  pa r t  o f  i t s  

immunodete nuinant .  D -manno s e  was  t he most  po tent inh ibit o r  of  

t he lec t i n ,  a c ha r a c te r i s tic  pr obably r e l a ted to i ts  hi g he r  a ff in ity fo r 

20 

t he lec t in (Ste i n  e t  a l . , 1 9 7 1 ) . The abs e n c e  of  a n  a d d it i ve o r  s yn e r g ys t ic  

effe c t  b e tw e e n  t he suga r s  fo r l e c t i n  i n hib i t ion  s u g g e s ts t hat  t he s u g a r s  b ind 

to d i f fe r ent  s it e s  on the l ec ti n  luo le c u le .  The s e  r e s u lt s  o f  f r a c t i onat ion ,  

he a t  s tabi li t y  and suga r i nhibit ion e xpe ri m en t s  as  wel l  as  s ta in ing  

wi th  pe r iod ic  a c id -NADI r e a g e nt i nd i c a te t ha t  t he s a l i va ant i g e n  spec ific  

fo r L .  cul ina r i s lec ti n  is  g lyc o prot e i n  in  natu r e. 

P r e c ipi t in band s w hic h fo rmed b e tw e e n  t he le c t i n  and  non s ec r e t o r  

s a l i va s how ed tha t t he le c tin i s  n o t  spe c i f i c  fo r A, B o r  H blood g r oup 

a n t i ge n s . The po s s ib il i t y  of t he le c t in b e i n g  s pe c if ic fo r Le
a 

ant i g e n  

in  s a l i va ,  b e c aus e of s im i l a r  effec t s  o f  s ec r eto r s ta tu s ,  w a s  pa r t ia l l y  

e liminated b y  Ouc hte r lo n y  i mmu nod iffu s io n  t e s ting . Alt hough d i r e c t  

t e s t ing  fo r b lood g r ou p  I ( D zi e r zkow a - Bo ro d e j  e t  a l ., 1 9 7 0 )  o r  
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b lood g roup Sda (Mac v i e  e t  a l . ,  1 96 7 )  w e r e  not  c a r r i e d  o u t, n e i t he r  of  

the s e  ha s e v e r  b e e n  s hown to  be  affec te d  b y  sec r e to r s ta tus . T he S C  1 

s a l iva c o mpo n e n t  ( Ni s wand e r  e t  a l . , 1 964 )  c ou ld  be e xc lu d e d  s i n c e  i t  

m i g ra ted to t he anod e and  t he s al iva  a n ti g e n  pr e c ipitated  b y  .!:-. cul ina r i s  

m i g rated  t o  the c a thod e  o n  e l e c t ropho r e s i s . 

G e ne tic  s tud y of the s a l iva ant i g e n  ind ic a te d  tha t it occ ur s  

ove r a w i d e  r a n g e  o f  t i t e r s  f rom tho s e  u nd ete c te d  b y  thi s t e s ting  

me thod  to t ho s e  d e te c ta b l e  i n  s al iva d ilut e d  1 : 1 2 8 .  T he G au s s ia n  

freque nc y d i s tr ibution  of  i n hib i tion  tit e r s  suppo r ts t he i n he r it a nc e 

of sa l iva i n hibitio n l e v e l s  b y  qua n t i ta ti v e  g en e s .  Ba s ed o n  c hi l d ­

m id pa r e n t  r e g r e s s io n s , t he s e  s a l iva i n hib i ti o n  t it e r s  have a he r i tabi l i ty 

e s timate o f  O. 34 . T hi s  ind i c a te d  tha t abou t o n e -t hi rd of t he tota l  

phenotypic va r i a t io n  i n  i n hib i tion  l e ve l s  i s  acc oun te d  fo r by q ua n ti ta tive 

genet ic  v a r iat ion . ABH s ec r e t o r s  had a s ig n if ic a n tl y  l ow e r  mean  inh ib ­

i tion  ti te r tha n n o ns e c r e to r s .  T hi s  w a s  fu r the r r e fl e c te d  b y  i n hibi tion  

o f  t he pr ec ipi t i n  r e ac t ion  b e tw e e n  the l ec ti n  and s ec re to r  s a l iva w i t h  

a lowe r c o nc e n tr a t io n  of  D - ma n n o s e  t ha n  betwe e n  l ec ti n a nd n o n s e c  r e to r  

s al iva . It appe a r s  tha t i n  the abs e nc e  o f  H a n ti g e n  i n  s a l i va ,  m or e  

o f  the s al i va c o mpon e n t  i n hibit ing .!:-. c u l i na r i s  m a y  b e  produc e d . 

W i thin the s e c r e to r  ind iv idua l s  s tud i e d , a s  s a l iva i n hi b i tion  tite r s  fo r 

Ulex i nc r ea s ed so  d id  tho s e  fo r L .  cul i na r is . 

In a l l  Ouc hte r l o n y  immunod iffus ion  s l i d e s  prepa r e d , a s i  ngle band 

formed b e tw e e n  the l e c ti n  and  s e rum,  i nd ic a ti n g  the pr e s e nc e  o f  a min imum 

of  o n e  a n ti g e n  in s e rum w i th w hic h the l e c tin  pr e c ipita te s .  E l e c t ro ­

pho r e s i s  o f  s e rum d ev e l ope d  w i th t he l e c ti n  pr oduc e d  o n e  s t ro n g  oC. 

mig rat ing  band and tw o add i tional  band s i n  the fi r e g ion . Both t he 

i mmunod iffu s io n  band and the immuno e l e c tropho r e s i s  band s s ta i n e d  



with Sudan Black B, showing their lipoprotein composition. The 

immunoelectrophoresis bands, however, stained much more readily 

than the immunodiffusion bands. Fractions collected from precip­

itation of serum with 2.0 M and 2.4 M ammonium sulfate, according 

to Schultze and Heremann ( 1 96 6 ) ,  are those containingoC
2

- and -p­

lipoproteins. b. culinaris lectin precipitated only with these two 

fractions. It was shown that the lectin is not specific for the immuno­

globulins and probably not fortll4z-macroglobulin as has previously 
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been reported based on results of immunodiffusion testing with those 

specific antisera (Young et al., 1 9 7 1 ) . In Ouchterlony double diffusion 

studies attempted with goat antiserum to "'"l-gly-::oprotein andA'-lipo­

protein, interfering bands of cross reactivity between the antiserum 

and the lectin, obscu;red the results. Monosaccharide inhibition of the 

direct precipitin reaction between the lectin and serum showed that 

D-.mannose is present in the determinant of the serum antigen. There­

fore, L. cUiinaris iectin precipitates with a serum glycolipoprotein, 

most likely the"'2 and -p-lipoproteins. 

Immunodiffusion testing indicated that P. sativum and C. 

ensiformis lectins precipitate the saliva component precipitated by L. 

culinaris lectin. The non-H lectin of Lotu� precipitated a CrOSS 

reacting saliva antigen, even though the Lo�u� lectin is inhibited by 

L-fucose instead of D-mannose (Napier, 19 7 2 ) .  Precipitin reactions 

indicated that P. sati,:um and !:. cullnaris lectins are specific for the 

same serum antigen. C. ensiformis lectin precipitated a broader 

range of serum antigens, including that precipitaf-ed by:!:. cu:inaris. 

Unlike �. culinaris, Lotus lectin has not been found to precipitate with 

3�rum (Napier, 1 9 7 2 ) .  



Family studies on blood j"ype 0 secretor individuals indk'l�e(l 

that Ulex inhibition titers in saliva have a heritability estimate of 

0.33 based on child-midparen1- reg r<�,.;,.;ions. This suggests thaI; 

abol.lt one -third of observed phenotypic variation is the result of 

quantitative genetic variation. 
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SUMMA R Y  

L e n s  c u li n a r i s , t h e  c ommon l e n t i l , c onta i n s  a l e c t in w h i c h  

h a s  b e e n  s hown t o  be spec if ic  fo r a g l yc o p r o t e in s a l i v a  a n t i g e n  a n d  

a g l yc o l i pop rote in s e rum a n ti g e n .  Both  t h e  s a l i va a nd s e rum 

p r e c i p i t i n  r e a c t i o n s  w ith the l e c t i n  a re d i r ec t l y  i n h i b i ted w ith  

s ac c ha r id e s ,  e s pec i a l l y  those r e l a t e d  to  D - ma n n o s e .  E l e c t ropho r e s i s  

o f  the  s e rum ant ig e n  s h owed  t h a t  i t  m i g r a t e s  a s  t h r e e  band s ,  w h i l e  

a ppea r ing a s  a s i n g le band i n  d ouble d iffu s ion  p r e c ip i t i n  patt e r n s . 

Q ua nt it a t ive s tu d i e s  of  th e s al i va a n t i g e n  l e v e l s  by he ma g g l u t i n a t i o n  

i nh ib i t ion  t i t r a t i o n  i nd ic a t e d  a po l yg e n ic , q ua n t i t a t ive m od e  of 

inhe r i t a nc e  w ith  a min imum he r i tabi l i ty  of 0 . 34 . B l o o d  group A BH 

s e c r e t o r  i nd i v i d u a l s  w e r e  found  t o  have  a s i g n if i c a n t l y  l owe r m e a n  

s al iva a n t i g e n  l e ve l  t h a n  non s e c r et o r  i nd iv i d ua l s . 

The l e c t i n s  from Pisum s at ivum a nd C a na v a l i a  e n s ifo rmis 

fo rmed p r e c i p i t in ban d s  of i d e n t i t y  w ith  !:. c u l ina r is lec t in a g a i n s t  

s al iva . C .  e n s ifo r m is a nd L .  c u l i n a r i s  l e c t i n s  exh ib i ted  p r e c i p i t i n  

band s of p a r t i a l  id e n t i t y  a g a i n s t  s e ru m ;  a n d  E' .  s at ivum a nd L .  

c ul i n a r i s  lec t in s  exh ib i ted  a p at te rn o f  i d e nt i t y  a g a i n s t  s e rum . In 

a d d i t i o n ,  p rec i p i t i n  patt e r n s of  pa r t ia l  id ent i ty  w ith  the n o n - H  l e c t i n  

f r o m  Lotu s t e t r a go nolobus has b e e n  d e m on s tr a t e d . 

Us ing  Ulex e u r opa e u s  l e c t in  i n  h e m ag g l u ti n a t i o n  i n h ib i t ion  

expe r i m e n ts wi th  s a liva f rom blood  g r oup 0 s ec r e t o r  i n d i v i d ua l s , 

a m i n imum he r i t a b i l i t y  of approxima t e l y  0 . 4 0 fo r H a n ti g e n  l e v e l s  

w a s  fou n d . A h i gh e r  f r equency of  n o n s ec r e to r  i nd i v i d u a l s  was  

obs e r ved in  t h e  Black popula t i o n  c om pa r ed wi th  the  W h i t e  popul a t i o n .  

24 
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Table 1 :  Maximum c onc e nt rat ions  of s imple suga r s  a nd c ombi n .1.ti o n s  

o f  s imple suga r s  pe rmitt ing  p rec i p it i n  band fo rmation betwe e n  �. 

cul ina r i s  ext ract  a n d  s a liva  from blood g roup 0 s e c  r e t o r  a nd 

nons e c r et o r  i nd i vidual s .  

Sug a r s  

Single suga r s :  

D -manno s e  

D - g luc o s e  

N - ac et y l -D-g lu c  o s a m ine  

Combi nat ions  of  t wo s u ga r s :  

D -manno s e  
D - g luc o s e  

D - manno s e  
N - a c etyl - D - g lu c o s a m ine 

D - g lu c o s e  
N -ac etyl - D - g [uc os a m i ne 

D -mannose  
D - g lu c o s e  
N -ac e t yl- D - g lu c o s am i n e  

�To ta l p ro "e i n  
To tal p rote i n  

0 . 4 6 mg/ml 
0 . 97 mg /m l  

Sec r eto r
l 

0 . 0 15 M 

0 . 25 M 

0 . 25 M 

0 . 0 1 5 M 
0 . 25 M 

0 . 0 15 M 
0 . 25 M 

0 . 25 M 
0 . 25 M 

0 . 0 1 5  M 
0 . 25 M 
0 . 25 M 

Non s e c  r e t o r2 

0 . 25 M 

0 . 5 M 

0 . 2 5  M 

0 . 25 M 
0 . 5 M 

0 . 25 M 
0. 25 M 

0 . 5  M 
0 . 25 M 

0 . 25 M 
0 . 5 M 
0 . 25 M 



T ab l e  2 :  T i tra tion  of c o nc e n tr a ted  b:. c u l ina r i s  ex tr ac t wi th 2 %  

e r y th r oc y te s u s pe n s i o n s  of  d iffe r e n t  A B O  blood typ e s . H e ITlagg lu ­

tina ti o n  was r ead afte r 4 0  ITli nu te s  incuba tion  a t  r OOITl t e ITlpe r a tu r e  

fo l l o we d  by c e n tr ifug a t ion .  

A B O  blood type  L e c t in d i lu tion  

2 6 

and d o n o r  1 / 1 0  1 / 2 0  1 /4 0  1 / 8 0  1 / 1 6 0 1 / 3 2 0  1 / 64 0  

o (GT ) 4 4 4 4 4 

o ( FG ) 4 4 4 4 4 2 0 

Oh ( B OITlb a y )  4 4 4 4 4 2 

A (DW ) 4 4 4 4 4 2 

A (CJ) 4 4 4 4 4 2 

B (We )  4 4 4 4 4 0 



2 7 

T able 3 :  Hema g g lu t i na ti o n  inh ib i t ion of !:.  cul ina r i s  ext r a c t  by 

s e ru m  f rom i n d iv idua l s  of d iffe rent A BO blood type s .  Agg lu t ina t i on 

w a s  r e a d  afte r 4 0  m i nu t e s  i nc ubat ion  a t  room t empe ratu r e  fo J ow e d  b y  

c ent r ifugat ion .  

A B O blood type Se rum d i lut ion  

a n d  dono r 1 / 2 1 /4 1 / 8 1 / 1 6  1 / 3 2  1 / 64 

o ( FG ) 4 4 4 4 4 4 4 

o (S L )  2 2 4 4 4 4 4 

0 (G T )  2 2 3 4 4 4 

A (KR ) 4 4 4 4 

A (DW ) 3 4 4 4 

B (We ) 2 4 4 4 4 

A B  (SS ) 2 4 4 4 4 4 4 

Saline control : 4 



T able 4 :  HeITla g glut inat ion inhibi t ion  of 1:: . c u l ina r i s  e x t r a c t  by  s a l iva 1 

f roITl a blood g roup A n o n s e c  r e t o r  ind iv idual  at va r ious  t iITle s  d u r i n g  

a s i ng l e  d ay .  H eITlag g lut inat ion  w a s  r e a d  aft e r  4 0  ITli nut e s  i ncuba t i o n  

a t  rOOITl t e ITlpe rature  follow e d  by c en t r i fugat ion . 

T iITle of  d a y  Sal iva d ilut ion  

1 / 2 1 /4 1 / 8 1 / 1 6  1 / 3 2  

-- - ----- -
.c 

8 : 0 0  a .  ITl .  
-,' 

3 3 4 4 4 
::;::: ,:::: 

1 0 : 3 0  a .ITl .  0 3 4 4 

2 : 0 0  p .  rn .  0 3 4 4 

4 : 3 0 p .  rn .  0 3 4 4 

1 0 : 0 0  p .  ITl . 0 3 4 4 

Sal in e  c on t r o l : 4 

1 Sal iva s ampl e s  w e r e  bo i led  iITlrned ia t e l y a fte r c ol l e c t i o n  a n d  s t o r ed 
frozen unt i l  the  t i ITle of  t e s t i n g .  

';' T o t a l  p rote i n :  0 . 3 3  ITlg /rnl 
,;,* Total  p rote i n :  0 . 2 2  rng / rnl 
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T able  5 :  Hemag g lu t i n a t i o n  i n h ib i t io n  of -!::. cu1 ina  T is  ext r a c t  by  s a l iva 

from i n d i v i du a l s  of  v a r i ou s  ABO blood g roup s .  Sample s  w e r e  t ak e n  

a t  w e ekl y in te rva l s  O v e r  a 4 w e ek pe r iod . Hema g g lut i na t io n  w a s  

r e a d  afte r 4 0  lui nut e s  i nc ubat i o n  a t  r oOlU tempe ratu r e  follow e d  by 

c e n t r i fugat io n .  

------ - - -- - - -

A BO blood t ype Saliva d i lut ion 

a nd d o n o r  1 / 2 1 /4 1 / 8 1 / 1 6  1 / 3 2  

o ( FG )  # 1 0 0 3 3 3 
o ( FG ) # 2 0 0 2 4 3 
o (FG ) # 3 0 0 2 3 4 
o ( FG ) #4 0 0 2 2 3 

o (S L )  # 1 0 3 3 4 4 
o (S L )  # 2 0 3 3 4 4 
o (S L )  # 3 0 2 3 4 4 
o (S L )  #4 0 3 4 4 4 

O (G T ) # l 0 0 3 4 
o (G T )  # 2 0 0 1 2 3 
o (G T )  # 3 0 0 0 2 3 
o (G T )  #4 0 0 0 2 4 

A ( D W )  # 1 1 2 3 4 4 
A (DW ) # 2 0 2 3 4 4 
A (DW )  # 3 0 3 3 4 4 
A (DW ) #4 0 2 4 4 4 

A (C J) # 1 1 3 4 4 4 
A (C J) # 2 0 3 4 4 4 
A (C J) # 3 1 3 4 4 4 
A ( C J) #4 0 2 3 4 4 

B (WC ) # 1 0 0 2 2 3 
B (WC ) # 2 0 0 2 3 3 
B (WC ) # 3 c 1 2 3 4 
B (WC ) #4 0 0 2 2 3 
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T able  6 :  Mean t ite r s  for  hema g g lut inat ion inhibi t ion  o f � . c u l i n a r i s  

ext r ac t b y  s a l iva f r om i nd i vi dua l s  o f  d iffe r e nt A BO blood t yp e s . T h e  

numbe r o f  i n d iv iduals  i n  e a c h  populat ion i s  g i ven i n  pa r e nth e s is . 

Blood  type Sec r e t o r  Non s e c  r e t o r  C ombined  

0 2 . 6 3 :0' 0 . 0 9 3 . 24 i O .  1 8  2 . 8 0  ± 0 . 0 9  
( 1 8 8 ) ( 7 1 ) ( 2 5 9 )  

A 2 . 94 t 0 . 2 2 3 .  94 :t O .  3 1  3 . 2 5 i: 0 . 1 8 
(4 0 )  ( 1 9  ) ( 5 8  ) 

B 2 . 0 6  t 0 . 2 8  3 . 3 6 i O . 38  2 . 6 6 ;:' 0 . 2 3  
( 1 4  ) ( 1 2  ) ( 2 6  ) 



T ab l e  7 :  Mean s a l i v a  inh ib i t i o n  t i te r s  fo r L .  cul ina r i s  ext rac t ,  

a c c o r d ing  to r a c e  and s ec r et o r  s tatu s . The  numb e r  of i n d i v id ua l s  

in  eac h popu � a t i o n  i s  g i ven  i n  pa r e nth e s i s . 

Sec  r e t o r  No n s ec r e t o r  Diffe r e nc e  

W h i t e s  2 . 5 5 t O . l l 3 . 0 9 * 0 . 2 8  O .  5 4  
( 1 9 9 ) ( 3 3 )  

B lacks  2 . 74 * 0 . 1 2 3 . 5 2 :t 0 . 1 7  o .  78  ':":' 

( 1 2 3 )  (6 8 )  

R ac e s c omb i n ed 2 . 6 5 t 0 . 08  3 . 38  ± 0 . 1 5  o .  7 3 ':":' 

( 242  ) ( 1 0 1  ) 

,�,� P<O . 0 0 1  fo r d iffe r e n c e  betw e e n  s e c r eto r s  and nons ec reto r s  

3 1  



Table 8 :  Me an  s al i va inh ib i t ion  t i te r s  o f  L .  c u l i na r i s ext rac t fo r 

d iffe r e nt faITl i ly  ITle ITlbe r s .  Data have been  c o r r e c t e d  for  s ec r e t o r  

s ta tu s .  T h e  nUITlbe r o f  i n d i vidua l s  i n  e a c h  popula t i o n  i s  g iven  i n  

pa r e nthes i s . 

B lac k s  W h it e s  C o mb i n e d  

Fath e r s  4 . 0 3  ± 0 . 1 3  3 . 3 9 t O . 1 5 3 . 7 5 t O , 1 0 
( 2 7 ) ( 2 5 ) ( 5 2 )  

Mothe r s  3 . 02 "* 0 . 1 0  2 . 9 9 t O . 1 2  3 . I O t O . 0 7  
(2 7 )  ( 2 5 ) ( 5 2 ) 

Mid pa r e nt 3 . 5 2  t 0 . 0 7  3 . 1 9 :r 0 . 1 1 3 .  38 I o .  06 
( 2 7  ) ( 2 5 ) ( 5 2  ) 

C h i l d  r e n  3 . 4 9 :r 0 . 0 9  3 . 0 6 t 0 . 1 1  3 . 3 1 7 0 . 1 3 
( 1 3 7 ) ( 1 0 2 ) ( 2 3 9 )  

3 2  



Table  9 :  H e r i tab i l i t y  e s t iITlates  fo r l e vel s of s al i va i n h ib i t ion  of L .  c ul i na r i s ext r a c t  d e t e r ITl ined  

f r o ITl 5 2  faITl i l i e s ,  27  B l a c k  a nd 25  W h it e . 

R a c e  

Subj e c t  B l a c k s  W h it e s  C O ITlb ined  

R e g  re  s s ion  (b ) 0 r co  r r el a t i o n  c o effic i e nt ( r )  

C h i ld - fa the r b = - 0 . 0 9  ± 0 . 0 7  

C h i l d - ITlothe r b O .  3 1 ± O .  1 0 ::: 

C h i l d  - ITl i d pa r e nt b = 0 . 1 1 ± 0 . 1 3 

Sibl ing - s ibl ing r - O.  34 ':":: 

':: P <O .  0 1  fo r d iffe r e n c e  f r o ITl z e r o  
':, ,:: P< O .  0 0 1  fo r d iffe r e nc e f r o ITl z e ro 

b O .  3 1 ± O .  0 8  ,:,,� b = 0 . 1 0 ± 0 . 0 5  

b 0 . 38  ± 0 . 1 1 ':":: b = 0 . 34 ± 0 . 0 7 ':":: 

b = 0 . 5 1  ± 0 . 1 1 ':":: b 0 . 34 ± O .  08 ':: �: 

r - O .  48 ':":: r O .  4 0 �":: 

C O ITlb ined 

H e r i tab i l i t y  

0 . 2 0  

0 . 6 8 

O .  34  

0 . 8 0  

w 
w 



T a b l e  1 0 : Mean s a l i va i n h ib i t ion  t i te r s  of Ulex  e x t r ac t ,  ac c o rd i n g  

to  rac e and s e c reto r s tatu s .  Nurrtbe r s  i n  par enthe s i s i nd ic a t e  

populat ion s iz e .  

R a c e  

Blac k 

W h i t e  

C o rrtb ined 

Sec r e t o r  

7 . 3 2 t O . 1 2 
( 7 9 )  

7 . 2 8  t 0 . 1 0  
( 8 3  ) 

7 . 2 5 t O . 0 8 
( 1 6 2 ) 

Sec r e t o r  s tatus  

No n s e c r e t o r  

1 . 1 9 ·t O . l O 
(4 2 )  

1 . 1 8 � 0 . 1 3  
( 1 7 ) 

1 .  1 9 � O .  08 
( 5 9 )  

34 



T ab l e  1 1 :  Mean s a l iva i nh i b i t i o n  t i t e r s  o f  Ulex  e x t r a c t ,  a c c o r d  i n g  

to  s ex and s ec r e to r  s ta tu s . Numbe r s  i n  pa r e n t h e s i s i n d i c a te  the  

s i z e  of e a c h  popul a t i o n .  

S e c  r e t o r  s tatus  
Sex 

Sec  r e t o r  Non s e c  r e t o r  

Ma le  7 . 3 0 "!: O . 1 1 1 . 3 0 t O . 1 6 
( 8 3  ) ( 2 8  ) 

Female 7 . 1 9 :! O . 1 1  l . 0 8 t O . 0 5  
( 7 9 )  ( 3 1 ) 

3 5  



Tabl e 1 2 :  Mean s a l iva i nh ib i t ion t i t e r s  of Ule x ext r a c t ,  a c c o rd i ng 

to ABO bl ood type and  s e c r e t o r  s tatus . The  numbe r of  i n d i v i d ua l s  

i n  e a c h  popu l a t i o n  i s  g i v e n  i n  pa r e nth e s i s .  

Secr e t o r  
Blood  type 

Sec r e t o r  No ns ec r e t o r 

0 7 . 3 3 t O . 0 8  1 . 1 4 t 0 . 0 5  
( 1 44  ) ( 5 1 ) 

A 6 .  8 5  t o . 3 4  2 . 0 0 t l . O c) 
( 1 3 ) (4 ) 

B 6 . 0 0  t 0 . 6 3  1 .  0 0  t 0 
( 5  ) (4 ) 

3 6  



Table 1 3 :  H e r i tab i l i t y  e s t i mate s o f  i n h ib i t io n  t i te r s  fo r Ulex  e x t r a c t  by s a l i va from b lood g roup 

o s ec r e t o r  ind ividual s .  Numb e r s  i n  pa r enthe s i s  ind ic ate  the  s iz e  o f  e a c h  populat io n .  

R a c e  

Subj e c t  B lacks  Whit e s  C omb i n e d  

R e g r e s s ion  (b ) o r  c o r r e l a t ion  c o effic i e nt ( r )  

C h i ld - fathe r b = 0 . 3 5  ± O .  1 3 �":' 
( 3 4 ) 

C h ild -moth e r  b z 0 . 2 2  ± C' .  1 8  
( 3 5 )  

C h ild  - mi d pa r e n t  b ·  0 . 5 0  ± 0 . 2 1 ':< 
( 24 ) 

S ibl  ing  - s ibl  i n g  r = 0 . 2 2 ':' 
( 8 6  ) 

':' P <O .  0 5  fo r d i ffe r e n c e  f r o m  z e r o 
':":' P<O . 0 1  fo r d iffe r e nc e from z e ro 

b = 0 . 4 5  ± 0 . 2 0 ':' b = 0 . 3 7  ± O .  1 1 ':":' 
(4 3 )  ( 7 7  ) 

b 0 . 1 5 ± 0 . 1 2  b 0 . 06  ± 0 . 0 9 
(4 1 ) ( 7 6  ) 

b 0 . 3 6  ± 0 . 1 9  b = O .  3 3 ±  0 . 1 4 ':' 
(4 0 )  ( 6 4 ) 

r = 0 . 2 0  r O .  2 1 ':":' 
( 8 2 ) ( 1 6 8  ) 

C o mbined  

He r i tabi l i t y  

0 . 74 

O .  1 2  

0 . 3 3  

0 . 4 2 

w 
--l 



3 8  

Figure  1 :  Immunod iffu s ion  p r e c i pi tat ion patte r ns of L .  c u1 i na r i s  ext r a c t  

with w hole s a l i va and s e rum.  

L :  
NS :  
SS :  
S :  
Le a : 
I :  
II :  
Sf : 

A :  
G :  
M :  

L .  c ul i na r i s  ext r a c t  (c o nc e n t r at e d ) 
Non s ec re tor  whole s a l iva 
Sec reto r whole s a l iva 
Se rum 
A nt i - Lea s e rum, p repa red in rabbit 
Saliva Fract ion I 
Sa l iva F r a c t ion II 
Se rum fract ion  from p rec I p itat ion w ith 
1 . 8  M a mmon ium s ul fate  
A nt i - IgA s e rum 
Ant i - Ig G  s e rum 
A nt i - Ig M  s e rum 





3 9  

Figure Z : Immu nod iffu s ion p r ec ipi. tat i o n  patt e r n s  o f  b .  c u l i na r i s  ext ra c t  

and othe r s e ed ext r ac t s  with  huma n s a l iva and  Se rUlTI . 

L :  L .  c u l i n a r i s  ext r a c t  (c onc ent r ated ) 
P :  P .  s a t i vum e xt ra c t  
c :  c .  e n s ifo rm i s  ext r ac t  
Lt : Lotu s ext rac t 
U :  Ulex e x t r a c t  
NS:  Non s ec retor whole s a l iva 
SS : Sec reto r whole s al iva 
S :  Se rum 





4 0  

F i gure  3 ·  Imrnuno e l e c t r opho r e s is patte r n s  o f .!:- . c u l i na r i s ext r a c t  w ith  

huma n sal iva and s e rurn .  The anod e i s  to  t h e  r i ght . 

L :  
NS :  
I I :  
S :  
A - S :  
A - G :  
A - L :  

L .  c u l ina r i s  ext rac t 
Nonsec  reto r whole  s a l iva 
Sal iva F r a c t i o n  II  
Se rum 
Ant i -whole  human s e rum,  p repa r ed in goat  
Ant i -O<:l - g l yc oprote in  s e rum,  p repared  in  goat 
Ant i - -- l i poprot e in s e rum, p r epa r ed i n  goat 
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Figu r e  4 :  T h e  frequency  d is t r ibution of t i te r s  for  s a l iva  inhibi t ion 

of L. cul ina r i s  e xt r a c t  in  a popu l a t ion of  343  ind iv idual s .  Fo r an 

exp l a n a t io n  of the  method of s c o r ing  t i te r s , s e e  text . 

4 1  
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