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To obtain informat ion on the ca rbohydra t e  components  of thyroglobulin,  the method of in-  
hibition of ant i thyroid prec ip i ta t ing  act ivi ty  of phytoprecipi t in  f r o m  the seeds  of P i sum 
sa t ivum L. by saeeha r ides  was used.  The r e su l t s  showed that the de te rminan t s  of t hy ro -  
globulin which in te rac t  with phytoprecipi t in  a re  o l igosaechar ides ;  the t e r m i n a l  sugar  of 
these  de te rminan t s  is N-ace ty lg lucosamine  or D - m a n n o s e ,  o r  both these  m o n o s a c c h a r -  
ides; the next monosaccha r ide  in the o l igosacchar ide  chain is p robab ly  f ruc tose .  

The study of inhibition of the agglutination reac t ion  obse rved  between phytohemagglutinins and red 
blood cel ls  by saccha r ides  has  yielded much impor tant  informat ion on the composi t ion and s t ruc tu re  of the 
antigenic de te rminan t s  of ce r ta in  antigens.  F o r  instance,  it has been found by this method that antigenic 
de te rminan t s  on the su r face  of red  cel ls  and reac t ing  with lect ins  include ca rbohydra tes ,  and the specif ic i ty  
of the  antigens is de te rmined  by the o rde r  of a r r a n g e m e n t  of the sugars  [5, 6, 101. 

P rev ious ly  one of the w r i t e r s  (S.I.A.) [1, 3] r epor t ed  the d i scove ry  of an ant i thyroid phytoprecipi t in  
f r o m  seeds  of P isum sa t ivum L., r eac t ing  speci f ica l ly  with ex t rac t  f r o m  no rma l  and pathological  human 
thyroid  glands.  

In the p resen t  invest igat ion the method of inhibition of se ro log ica l  act ivi ty  of lect ins by saccha r ides  
was used to obtain informat ion  on the composi t ion and s t ruc tu re  of the de te rminan ts  of thyroglobulin to 
which the speci f ic i ty  of the ant i thyroid phytoprecipi t in  is d i rec ted .  

E X P E R I M E N T A L  M E T H O D  

Ext rac t  f r o m  Pisum sa t ivum was obtained as desc r ibed  p rev ious ly  [3]. To prec ip i ta te  the ba l las t  p r o -  
te ins  the ex t rac t  was cooled to 6~ and cold 96 ~ ethanol was added with mixing in the propor t ion  of 5 :1  (by 
volume) .  Next day the ex t rac t  was centr i fuged fo r  15 rain at 2000 rpm,  the res idue  was r emoved ,  and 2 N 
NaOH solution was added drop by drop to the supernatant  until the pH of the solution was 7.5. The p r e c i p i -  
ta te  thrown down during keeping overnight  at 6~ was r emoved  by centr i fugat ion at 2000 rpm for  15 min.  
The resu l t ing  t r a n s p a r e n t  ex t rac t ,  pale yel low in color ,  was lyophilized.  A solution of the lyophil ized 
powder in dis t i l led water ,  added in a volume equal to the or iginal  volume of the ext rac t ,  was used in the 
prec ip i ta t ion  tes t .  

The inhibi tory action of the following mono-  and o l igosacchar ides  was studied: D-ga lac tose ,  D-xylose ,  
D- f ruc tose ,  D - r i b o s e  (East Germany) ,  L - r h a m n o s e ,  D- ta lose ,  cel lobiose,  L - s o r b o s e ,  (Czechoslovakia) ,  
D-g lucose  (Poland), suc rose ,  ra f f inose  (USSR), N-ace ty lg lucosamine ,  and D-mannose .  

Solutions (1 M) of the sugar s  were  diluted with physiological  sal ine in the ra t io  1 : 1, and l a t e r  to a 
dilution of 1 : 128. Next, two drops  of sugar  solution of the cor responding  concentra t ions  were  t r ea t ed  with 
two drops  of phytoprecipi t in  solution. The mix tu re  was incubated for  20 h at 18~ 
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TABLE 1, 
by Sugars 

S u b s t a n c e  

Inhibition of Antithyroid Phytoprecipit in f rom P. sativum 

Physiological saline 
(control) 
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The antithyroid activity of the adsorbed extract  was tested in Ouehter lony 's  gel-diffusion test  in the 
micromodff ica t ion of Gusev and Tsvetkov [2], using as the antigen an extract  f rom a human thyroid gland 
prepared  by the method descr ibed previously  [1], 

E X P E R I M E N T A L  RESULTS 

The experimental  resul ts  are  shown in Table 1. N-acetylglucosamine and D-mannose  were c lear ly  
the mos t  effective inhibitors of the antithyroid phytoprecipitin.  The precipitat ion react ion was inhibited to 
a l e s se r  degree by sucrose ,  D-glucose,  D-xylose,  and L-so rbose ,  and to an even l e s se r  degree by D- 
f ruc tose  and cellobiose.  The remaining sugars  were inactive. 

Thyroglobulin is known to be a glucoprotein.  It includes in its composit ion marmose, N-ace ty lg lueos-  
amine, and sialic acid [4, 7, 8]. The resul ts  of the present  experiments  showing inhibition of the anti-  
thyroid activity of extract  f rom P. sativum by N-acetylglueosamine and D-mannose  are  evidence that the 
mannose and N-ace ty lg lucosamine  a re  components of the thyroglobulin determinant,  with which the anti-  
thyroid phytoprecipit in r eac t s .  

According to the classif icat ion suggested by M~ikel~f [9], the sugars  inhibiting the hemagglutinating 
activi ty of the phytohemagglutins are  subdivided into four groups depending on the position of the hydroxyl  
group at the 3rd and 4th carbon atoms of the pyranose  ring.  The resul ts  of the present  investigations showed 
that the sugars  inhibiting the anti thyroid precipitat ing activity of extract  f rom P. sativum, as well as the 
sugars  inhibiting its hemagglutinating activity, belong to M~kel~'s group 3, charac te r ized  by the following 
configuration of the substituents at the 3rd and 4th carbon atoms:  

Paulova et al. [11] consider  that the antigenic determinants  of red blood cells and of some polysac-  
charides  interacting with lectin f rom P. sativum are  identical in the s t ruc ture  of the i r  sugars .  The r e -  
sults now obtained support this hypothesis,  and also indicate that this is evidently t rue  also as regards  the 
corresponding determinants  of thyroglobulin. 

It is interest ing to note that sucrose  is a more  active inhibitor of antithyroid activity of phytoprecipi-  
tin than cellobiose,  and that N-acety lg lucosamine  and D-mannose  are  bet ter  inhibitors than glucose and 
f ruc tose .  Finally,  suc rose  which, as we know, consis ts  of glucose and f ruc tose  (2 -~-g lucopyranos ido-3-  
fructofuranoside)  is a be t te r  inhibitor than glucose and f ructose .  This indicates that the determinants  of 
thyroglobulin which interact  with phytoprecipitin are  ol igosacchar ides;  the terminal  sugar  of these de te r -  
minants is N-acety lg lucosamine  or  D-mannose,  or  both monosacchar ides ;  the next monosacchar ide  in the 
chain of this ol igosacchar ide is probably f ructose .  The authors have previously  shown that extracts  f rom 
the seeds of plants belonging to the genera  Vicia and Lathyrus also contain phytoprecipit ins which interact  
specif ical ly with the thyroid gland [3]. Boyd [5]---'--has shown that the hemagglutination react ion between red  
cells and lectins f rom Vieia and Lathyrus  is inhibited by sugars  of Miikel~i,s group 3. It can therefore  be 

894 



considered that the phytoprecipitin f rom Vicia and Lathyrus interacts  most  probably with the same de te r -  
minants of thyroglobulin as the antithyroid phytoprecipit in f rom P. sat ivum. 
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