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A c h a r a c t e r i s t i c  component  of the ou te r  m e m b r a n e  of Gram-nega t ive  bac t e r i a ,  the l i popo lysaccha r ide -  
prote in  complex  (LPPC),  p o s s e s s e s  a broad spec t rum of action on the m a c r o o r g a n i s m .  The s ize  of this c o m -  
plex plays an impor tan t  ro le  in the mani fes ta t ion  of immunogenic p rope r t i e s  [1]. At tempts  to evaluate  the m o l e c -  
u lar -weight  p a r a m e t e r s  of the endotoxins of  Ser ra t ia  m a r c e s c e n s  2 and some  spec ies  of Salmonella have been 
desc r ibed  p rev ious ly  [3, 4]. However ,  the information on the s t ruc tu re  of the LPPC and on the na ture  of the 
bond between its components  is e x t r e m e l y  s e l f - con t r ad i c to ry  , and t he re fo re  it is of in te res t  not only to d e t e r -  
mine  the m o l e c u l a r  weights of the endotoxins but also to study the p r o c e s s e s  of aggregat ion  of the LPPC.  We 
have de t e rmined  the  we igh t - ave rage  mo lecu l a r  weight of  the pa r t i c les  of the LPPC f rom Yersinia  pseudo tuber -  
cu los i s ,  s t r a in  341, in wa te r  by the l i gh t - sca t t e r ing  method [5] and have also invest igated the influence of u rea ,  
guanidine hydroch lor ide ,  sodium dodecyl sulfate  (SDS), and an inc rease  in the ionic s t rength  of the solution on 
the p roce s s  of aggregat ion .  

We studied p repa ra t ions  of LPPC obtained by ext rac t ion  with the b u t a n o l - w a t e r  s y s t e m  [6] and purif ied 
by gel f i l t ra t ion on Sepharose  2B. The purif ied LPPC p o s s e s s e d  antigenic act ivi ty and toxicity.  Below we give 
the analy t ica l  f igures  for  the crude  (C) and purif ied (C1) L P P C  f rom Y. pseudotubercu los i s :  

Fract ion Content, 70 

MS Prote in  KDO * NA 
C 31 36 3.5 37.7 
C1 35.9 27 13.1 1.1 

The r e su l t s  of gel f i l t ra t ion through Sepharose  2B show that the m o l e c u l a r  weights of the par t i c les  of the 
LPPC in wa te r  a r e  g r e a t e r  than 1.5" 108. In de te rmin ing  the we igh t -ave rage  mo lecu l a r  weight (M w) by light 
sca t t e r ing  and by the c h a r a c t e r i s t i c  v i scos i ty  ([V]), values  for M W of the o rde r  of 5" 108 and [7] of ~ 366 m l / g  
were  obtained.  

The prolonged keeping of the LPPC in solutions of  sodium chlor ide  (2 M) and urea  (8 M) leads to a de -  
c r e a s e  in MW to values  of 1-3" 107 and in [7] to 160 and 121 ml /g ,  r e spec t ive ly .  In solutions of  guanidine h y d r o -  

c h l o r i d e  {5 M) and SDS (1%) sti l l  m o r e  cons iderab le  breakdown of the LPPC par t i c les  takes  place to pa r t i c l e s  
with MW of the o r d e r  of 6-7 • 108 and pa r t i c l e s  with MW of the o rde r  of 3-5"  106 and [7] ~ 23 m l / g ,  r e spec t ive ly .  

It is obvious that  in wa te r  the LPPC exis ts  in the fo rm of aggrega tes  produced by var ious  types of  bonds 
between the molecu les  of the complex.  The tendency to aggregat ion of the l ipopolysacchar ide  has been shown 
prev ious ly  [7]. 

The influence of the ionic s t rength  of  the solution on the s ize  of the LPPC par t i c les  is shown in the r e p l a c e -  
ment  of aqueous solutions by 2.5% NaC1 solutions at  all s tages  of the isolat ion and purif icat ion of the LPPC.  
Such a modif ica t ion  led to the product ion of an LPPC fract ion with a lower  mo lecu l a r  weight {Fig. 1,b). ~ e n  
this  compound was dialyzed against  dis t i l led water ,  l a r g e r  pa r t i c l e s  with M w o f  the o r d e r  of 108 were  f o r m e d  (Fig. 1 a). 

Apparent ly ,  the fo rmat ion  of highly aggrega ted  pa r t i c l e s  of LPPC takes  place in the isolat ion p r o c e s s ,  
when ce r ta in  conditions of its exis tence  in the outer  m e m b r a n e  of  bac te r i a  a r e  d is turbed.  
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Fig. 1. Gel f i l t ra t ion through Sepharose 
2B of f rac t ions  of LPPC f rom Y. pseudo-  
tuberculos is .  Isolat ion of  the LPPC and 
elution on gel f i l t ra t ion were  p e r f o r m e d  
w i t h T r i s - H C 1  buffer ,  0.03 M, pE 7.8 @) 
and Tr is- I lC1 buffer ,  0.03 M, pI-I 7.8, in 
2.5~ NaC1 (b): 1) monosaccha r ide s  by 
the p h e n o l - s u l f u r i c  acid method; 2) p r o -  
tein at ET50. 

E X P E B I M E N T A L  

The sca t t e r ing  of light was m e a s u r e d  in a FPS-3 photoelec t r ic  l i gh t - sca t t e r ing  ins t rument .  I]ighly dilute 
solutions of LPPC with concentra t ions  of 0.01-0.8 • 10 -3 g / m l  were  used for  ana lys i s .  The solutions were  f reed  
f rom dust by pas sage  through m e m b r a n e  f i l ters  with d imensions  of 0 .3 -1 .5  p in a f i l t e r  holder under p r e s -  
sure .  The l igh t - sca t t e r ing  m e a s u r e m e n t s  were  in te rp re ted  by the double extrapolat ion method.  

The v i scos i t i es  were  m e a s u r e d  in an Ubbelohde v i s c o m e t e r  with a cap i l l a ry  having a d i a m e t e r  of 0.54 m m  
at 25 • 0.1°C. 

Gel f i l t ra t ion was p e r f o r m e d  on a column (2.5 x 40 cm) of Sepharose 2B, equi l ibrated with: 1) 0.03 M 
Tris-I-]C1 buffer ,  pt] 7.8; and 2) 0.3 M Tris- t tC1 buffer ,  pt] 7.8 in physiological  sa l t  solution. 

Solutions of LPPC in the p r e sence  of d i saggrega t ing  agents were  kept in the cold for  a week or  at 37°C 
for  four days a f t e r  p r e l i m i n a r y  boiling for five minutes  [6]. 

S U M M A B Y  

An es t ima te  has been made  of the mo lecu l a r  weights and Charac ter i s t ic  v i scos i t i es  of aggrega tes  of the 
L P P C  f rom Yersinia pseudotuberculos is  in wa te r ,  and also in aqueous solutions of sodium chlor ide ,  u rea ,  guani-  
dine hydrochlor ide ,  and sodium dodecyl sulfate.  It has been shown that a high ionic s t rength  of the solution and 
the p r e s e n c e  of d i saggrega t ing  agents  lead to a cons iderable  d e c r e a s e  in the mo lecu l a r  weight of the LPPC.  
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