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A method of light s c a t t e r i n g  spec t roscopy  was used to r ead  the prec ip i ta t ion  tes t .  The s y s t e m  
invest igated consis ted  Of human s e r u m  globulin and rabb i t  an t i s e rum against  human globulins.  
By light sca t t e r ing  spec t roscopy  the prec ip i ta t ion  t e s t  can be r e a d  in much higher dilutions of 
antigen and antibody than by the o rd inary  visual  method. 
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The  poss ib i l i t i es  of the method of light sca t t e r ing  spec t roscopy  (LSS) for p rob l ems  in medical  m ic ro b i -  
ology have been d i scussed  p rev ious ly  [1]. The  use  of this method is p romis ing  fot the detect ion and study of 
an t igen -an t ibody  reac t ions .  It has been shown [2] that  antibodies can be detected by a change in the e l ec t ro -  
phore t ic  mobil i ty  of latex pa r t i c l e s  with antigen adsorbed  on them when they combine with antibody. It  has also 
been shown [3] that  m e a s u r e m e n t  of the quas ie las t ic  sca t t e r ing  s p e c t r u m  can be an accu ra t e  and sensi t ive  meth-  
od of studying agglutination t e s t s  in ve ry  ear ly  s tages .  

The  object  of this  invest igat ion was to study the poss ib i l i ty  of using the LSS method for  reading  the p r e -  
cipitat ion tes t .  

LSS is a method of m e a s u r i n g  nar row lines of quas ie las t ic  sca t t e r ing  of light [4]. Such l ines a r i s e  through 
the sca t t e r ing  of monochromat ic  l a s e r  light in solutions or  suspens ions  as a r e s u l t  of the brownian movement  
of the pa r t i c l e s  (biological molecules) .  The  width of the line is p ropor t iona l  to the coefficient  of diffusion of 
the pa r t i c l e s .  In turn,  the coeff icient  of diffusion is inverse ly  propor t iona l  to the s ize  of the pa r t i c l e s .  If p a r -  
t i c les  of th is  type a r e  p r e s e n t  in the suspension,  the width of the quas ie las t ic  sca t t e r ing  spec t rum de t e rmines  
the mean  coeff ic ient  of diffusion. If  an  an t igen -an t ibody  r eac t ion  takes  p lace  in a suspension and leads to the 
appea rance  of l a r g e r  p a r t i c l e s  than those  of each of the components  of the reac t ion ,  the mean coefficient  of 
diffusion of the s y s t e m  will be reduced  and the sca t t e r ing  s p e c t r u m  narrowed.  

By using the LSS method both the s p e c t r u m  of sca t t e red  light and the co r re l a t ion  function or  c o r r e l o g r a m ,  
which is a l inear  function of the spec t rum,  can be measu red .  The  na r rower  the spec t rum,  the wider the c o r r e l -  
o g r a m .  

The  Malvern  Model  4300 (England) co r re la t ion  s p e c t r o m e t e r  was used.  A block d i ag ram of the s p e c t r o m -  
e te r  is shown in Fig.  1. Simultaneously with the c o r r e l o g r a m ,  the integral  intensity of light s ca t t e r ed  at an 
angle 0 = 90 ~ was r e c o r d e d  in the expe r imen t s .  

The  prec ip i ta t ion  t e s t  was  studied in a s y s t e m  consis t ing of human globulin and rabb i t  a n t i s e r u m  against  
human globulin, us ing  a s e r i e s  of dilutions of antigen with a constant  concentra t ion  of an t i s e rum (1: 16) and also 
di f ferent  dilutions of a n t i s e r u m  with a constant  concentrat ion of antigen (1 m g / m l ) .  Corresponding dilutions 
of antigen and a n t i s e r u m  were  mixed in precipi ta t ion tubes or  t i t ra t ion  p la tes  and left  for  45 rain at r o o m  t e m -  
p e r a t u r e .  The  r eac t ion  was then r e a d  visual ly  and the c o r r e l o g r a m s  r eco rded .  

With dilutions of antigen of 1 : 8 and 1:16 the r eac t ion  could be r e a d  visual ly  as s trongly posi t ive  (++~+); 
in a dilution of 1 : 128 as  doubtful (~), and in higher  dilutions of antigen the t e s t  was negative.  Meanwhile, widen-  
ing of the c o r r e l o g r a m s  was obse rved  down to the lowest  antigen concentra t ion used, namely  1 : 2048. Re -  
duced c o r r e l o g r a m s  R (nt) of antigen (AG) (1: 1), of a n t i s e r u m  (AS) (1 : 16) and of mix tu res  of AS +AG in the 
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Fig. 1. Block diagram os correlation spectrometer: 1) hel ium-neon laser (emission 
wavelengths 0.63 it, output power 5 roW; 2) focusing lens; 3) cuvette with specimen (tem- 
perature 22~ 4) optical receiving system; 5) photoelectric multiplier; 6) correlator; 
0) angle of scatter.  

Fig. 2. Reduced correlograms of scattered light R (nt). Abscissa, No. of correlator chan- 
nel, n; ordinate, value of correlation function R (nt), where t is the sampling time. a) In 
system with reaction: t=100/~sec; 1) AG 1: 1; 2) AS 1: 16; 3) AS 1: 16/AG 1: 1024; 4) 
AS 1: 16/AG t :  2048. b) In system with no reaction: t=200 #sec; 1) AG 1: 16; 2) AS 
1: 16; 3)AS 1: 16/AG 1:32. 
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Fig, 3. Integral intensity of scattered 
light I (in relative units) in AS/AG 
system with different dilutions of 
antigenD. 1) AC 1: 16; 2) AG 1: 1; 
3) AG 1: 4. 
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r a t io s  of 1: 16 /1  : 1024 and 1: 1 6 / 1 : 2 0 4 8  a re  i l lustrated in F ig .  2a. Absence of the an t igen-ant ibody react ion 
would lead to additive summation of the curves  for AG and AS, and for low AG concentrat ions the resul tant  
curve  would be close to the curve  for AS (1 : 16). The str iking widening of the co r r e log rams  3 and 4 is evi-  
dence of the appearance of agglutinated par t ic les  in the mixture,  i.e., of the presence  of an ant igen-ant ibody 
react ion.  

These  arguments  a re  confirmed by the resu l t s  of one of the e~periments in which, when rabbit  an t i se rum 
kept for a long t ime was mixed with antigen no precipi tat ion react ion could be observed visually whether with 
the maximal  concentrat ion of ant igen and an t i se rum or with different dilutions of the components.  No widening 
of the c o r r e l o g r a m s  likewise was observed in this case (Fig. 2b). No ant igen-ant ibody react ion evidently oc-  
cu r r ed  in this case .  

Similar  changes in the co r r e log rams  also were  observed when the tes t  was ca r r i ed  out with different 
dilutions of an t i se rum and a constant concentrat ion of antigen (1 m g / m l ) .  A react ion could be detected visually 
when the an t i se rum was used in dilutions of not more  than 1:16 (both gfter 30 rain at r o o m  tempera ture  and 
also after  3 h), whereas  according to the corre la t ion  curve and the intensity after 30 min the t i ter  was 1 :64  
and after  3 h it was 1: 256. 

The resul t s  of measurement  of the integral intensity of scat tered light (two ser ies  of experiments) are  
given in Fig. 3. The region  of the curve corresponding to AG concentrat ions below the l imit  of visual observa-  
tion of the precipi tat ion tes t  (1: 128) is also given on a scale ten t imes la rger .  On the r ight  of Fig. 3, on the 
same enlarged scale  values of the intensity of scat tered light in AS (1 : 16) and in AG solutions (1 : 1 and 1: 4) 
a re  plotted. Clear ly  although the method of measurement  of the integral intensity of scat tered light is more  
sensi t ive than the visual method, it is however less  sensit ive than the spectral  method, for the intensity of 
scat ter ing in AS (1: 16) cor responds  to the intensity of scat ter ing in a mixture of AG+AS when the dilution of 
AG was 1: 1024. The fact  is that, despite the high sensit ivity of the sys tem of measur ing  the integral intensity 
of sca t tered  light, this method is inferior  to the spect ra l  method, mainly because of the presence  of dust in 
the solutions under ordinary  conditions of observat ion of the react ion.  The presence  of dust has a far  g rea te r  
effect on the integral intensity than on spec t rum formation.  The LSS method thus has effectively grea te r  sensi-  
tivity than the method of measurement  of integral  intensity. 

T h e  resul t s  indicate that the precipitat ion tes t  can be read by means of LSS and that this method is more  
sensi t ive under cer tain conditions than the visual method. 

Fur ther  investigations a re  necessa ry  to assess  the possibi l i ty of detecting and studying other immuno- 
logic react ions  by the LSS method. 
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