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The s e r u m  of pat ients  with sys t emic  lupus e ry thema tosus  and of an imals  immunized  with 
DNA inhibited RNA synthes is  in an RNA-polymerase  sys tem.  The degree  of inhibition of 
DNA templa te  act ivi ty depended on the type of antibodies p resen t  in the s e r u m  and a lso  on 
the secondary  s t ruc tu re  of the DNA used as  templa te  in the RNA-po lymerase  sys tem.  The 
type of the antibodies is de te rmined  by the i r  abili ty to in terac t  with DNAs of different con-  
format ions .  

After  antibodies against  DNA had been found in the s e r u m  of pat ients  with sys t emic  lupus e r y t h e m a -  
tosus  (SLE) [7, 8, 11] the question of the pathogenic role  of these antibodies was ra i sed :  a re  they the cause 
of some of the pathological changes or  is the i r  appearance  purely  the resu l t  of the d i sease ,  with no effect  
on i ts  course  ? 

Results  showing the ability of antibodies to depress  DNA templa te  function have been published [4, 
12, 13]. 

The object ive of the pre sent inve st igation was to study the effect  of antibodies pre se nt in the s e r u m  of 
pat ients  with SLE and of immune an imals  on the templa te  activity of DNA. 

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

The RNA-po lymerase  s y s t e m  which was used was developed by Khesin et al. [6]. The role  of templa te  
was p e r f o r m e d  by native double--helical DNA (N-DNA, 40 ~g per  sample)  and the rmal ly  denaturated,  par t ia l ly  
hel icized DNA (D-DNA, 12 pg per  sample) .  Uracf l -C 14 (1 pCi pe r  sample ,  specif ic  activity 45 gCi/g)  was 
added as labeled p r e c u r s o r .  Radioactivity was measu red  on a gas- f low counter  (Er langen-bruck)  and ex-  
p r e s s e d  in pu l ses /min .  

Intact rabbi ts  were  immunized  with a complex of s ing le - s t randed  formal in ized  DNA (F-DNA) with 
methyla ted  bovine s e r u m  albumin (MBSA) [5]. 

DNA was isola ted f r o m  calf  thymus [9]. D-DNA and F-DNA were  p r e p a r e d  by the method descr ibed  
previous ly  [2]. 

The t i t e r  of antibodies p resen t  in the s e r u m  was e s t ima ted  by the pass ive  hemagglutination tes t  (PHT) 
[3l. The s e r a  of the pat ients  with SLE were  c lass i f ied  on the bas i s  of the i r  ability to in terac t  with DNAs 
of different conformation [2]. For  this  purpose,  the antibody neutral izat ion tes t  (ANT) was used. The s e r a  
of type 1 r eac t ed  mainly with F-DNA, and to a l e s s e r  degree  with D-DNA, those of type 2 r eac ted  about 
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TABLE 1. Effect of Sera of Patients with SLE and of Immune Rabbits on DNA Template Activity in RNA- 
polymerase  System 

Agent tes ted 

Sera of patients with SLE not containing antibodies against 
DNA, in remiss ion  period 

Sera of patients with SLE containing type 1 antibodies, 
in subacute phase 

Sera of patients with SLE containing type 2 antibodies, 
in acute phase 

Sera of patients with SLE containing type 3 antibodies, 
in acute phase 

Sera of intact rabbits ,  not containing antibodies 

Sera of immune rabbits containing antibodies in t i te r  
of 1 :640-1  "10,000 

Pure  antibodies isolated f r o m  se ra  of immune rabbits ,  
antibody t i te r  1 : 80-1 : 240 
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Inhibition of incorporat ion 
of urac i l -C 14 % 
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40.7 • 3.32 
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<0.001 
72.6 4-4.35 

10 
< 0.001 

0 
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57.7 =~ 3.12 
10 

<0.001 
68.5*5.5 

4 
<0.001 

D-DNA 

0 
8 

3.6 *2.3 
5 

>0.05 
47.9 • 3.76 

6 
<0.001 

26.4• 
10 

< 0.001 
0 
4 

67.8 * 3.82 
10 

<0.001 
68.0 4- 3.26 

4 
<0.001 

equally with F-DNA and D-DNA, and those of type 3 contained antibodies which reacted  equally with N-DNA, 
D-DNA, and F-DNA. Sera f rom which antibodies had been removed  were used in the control  tes ts .  The 
immune and control  s e ra  were added to the sample in a volume of 0.1 ml. The fract ion of pure antibodies 
was obtained f rom the se ra  of immune rabbits  by the Podgorodnichenko's  method. F-DNA was adsorbed 
on nitrocellulose membrane f i l ters .  The previously inactivated se rum was incubated with the immuno-  
sorbent in the proport ion of 1 ml se rum to 70 #g antigen at 4~ Exhaustion of the se rum ended with a de- 
crease  in the antibody t i te r  to 1 : 10. The f i l ters  with adsorbed antibodies were washed to remove non- 
specific se rum proteins with s tandard salt solution (0.15 M NaC1 solution and 0.015 M solution of t r i sub-  
stituted sodium citrate).  The antibodies were eluted with 6 M urea solution for 20 h at 4~ To remove 
the urea f rom the supernatant,  it was dialyzed for  48 h against 0.1 M NaC1 solution. The t i te r  of the "pure" 
antibodies thus isolated was determined by the PHT, and the protein concentration es t imated by Lowry ' s  
method [10]. The purity of the isolated antibodies was checked by immunoelect rophores is  with an antirabbit 
se rum [1]. The a rc  corresponding to the T-globulin fract ion was c lear ly  visible on e lec t rophores is .  

Bovine s e rum albumin (BSA), which was added to the sample in an amount equal in protein content, 
was used as the control for the pure antibodies. 

E X P E R I M E N T A L  R E S U L T S  

Tests  of the se ra  of patients with SLE showed that, depending on the type of antibodies present  in the 
se rum,  they differed in the i r  action on DNA template activity. A relevant factor  was whether native or 
thermal ly  denatured DNA was used as the template in the RNA-polymerase  sys tem (Table 1). 

The se ra  of patients with SLE not containing antibodies against DNA did not a l ter  the template ac-  
tivity of the DNA. The se ra  of patients containing type 1 antibodies, found as a rule in patients in the sub-  
acute phase of the disease,  did not depress  the template activity of N-DNA and inhibited the template ac-  
tivity of D-DNA only ve ry  slightly. 

Sera containing antibodies of types 2 and 3 were found in patients in the acute phase of the disease.  
Type 2 se ra  inhibited RNA synthesis  equally (P > 0.05) regard less  of whether N-DNA or D-DNA was used 
as the template .  The type 3 se ra  inhibited template activity mainly of N-DNA (P <0.001). 
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The s e r a  of intact rabbi t s  did not a l t e r  the DNA templa te  activity.  Unlike the s e r a  of pat ients  with 
SLE, the s e r a  of immune rabbi ts  inhibited RNA synthesis  to a g r e a t e r  degree  if D-DNA was used as the 
templa te .  The pure  antibodies i so la ted  f r o m  these  s e r a  inhibited the templa te  act ivi ty of both N-DNA and 
D-DNA to an equal degree  (P > 0.05). 

These r e su l t s  suggest  that the abili ty of immune s e r a  to inhibit DNA templa te  act ivi ty is due to the 
p resence  of antibodies against  DNA in these  se ra .  The type of the antibodies is of g rea t  impor tance  in de-  
t e rmin ing  whether  the s e r a  of pat ients  with SLE can r eac t  with DNA. At a ce r ta in  stage of the d isease ,  
the appropr ia te  type of antibody is evidently produced.  

Fur the r  invest igat ions a re  r equ i red  to study the ability of antibodies to penetra te  into biologically 
active cel ls ,  but the r e su l t s  now obtained suggest  that in a ce l l - f r ee  s y s t e m  antibodies of a ce r ta in  type 
can in terac t  with templa te  DNA and inhibit RNA synthesis .  They perhaps  block those a r e a s  of the DNA m o l -  
ecule on which the enzyme RNA-po lymerase  "works ."  This view would be conf i rmed if it were  proved  that 
the antibodies against  DNA presen t  in the s e r a  of pat ients  with SLE a re  not pass ive  "wi tnesses , "  but bio- 
logical ly act ive subs tances  in the body. 
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