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Phytohemagglut inin (PHA) does not i nc rease  the f luorescence  of acr idine  orange bound 
with the chromat in  of lymphocytes  f r o m  pat ients  with sys t emic  lupus e ry thema tosus ,  
incubated for i h in medium containing autolytic s e r u m  and Eag le ' s  medium,  by con t ras t  
with the significant  i nc rease  in luminescence of the dye produced by the action of PHA 
on ma te r i a l  f rom healthy donors .  The addition of total gamma-g lobu l in ,  immune g a m m a -  
globulin, antibodies agains t  s ing le - s t r anded  DNA, and albumin isola ted  f r o m  the s e rum 
of apa t i en twi th  sys temic  lupus e r y t h e m a t o s u s  in all ca ses  led to a significant inc rease  
in the intensi ty  of luminescence  of the dye and absence of a reac t ion  to the mytogen.  It 
can be concluded that the nuclear  chromat in  of the lymphocytes  is exposed to exogenous 
ef fec ts  which a re  not specif ic  in nature .  

The method of cy tospec t ro f luo rescence  enables  phys icochemica l  modifications of the pr incipal  
genetic s t ruc tu re  of the cel l  (chromatin) to be analyzed di rec t ly  in the cell  i tself  [6, 7]. In a previous  
pape r  [3] detai ls  were given of changes in the phys icochemica l  s t ruc tu re  of the nuclear  chromat in  of 
c i rcula t ing  blood lymphocytes  of pe r s ons  with cer ta in  he red i t a ry  d i s ea se s .  The factor  causing these 
changes may  be e i ther  endogenous or exogenous re la t ive  to the cell  invest igated.  Analysis  of the, local-  
ization of this fac tor  is of cons iderable  impor tance  for it points out the direct ion of the search  in o rder  
to identify this fac tor  and, poss ib ly ,  to r em ove  it. Before such an ana lys i s  can be undertaken,  it is neces -  
s a r y  to de te rmine  whether ,  in pr inc ip le ,  modif icat ions can be produced in the chromat in  by exogenous 
f ac to r s  which are  not typical  mitogens .  

The object  of the p re sen t  invest igat ion was to de termine  the poss ib i l i ty  of quantitative analys is  of 
the initial  s tages  of chromat in  modification during b las t  t r ans fo rmat ion  of lymphocytes  induced by exo-  
genous f ac to r s  re la t ive  to the ce l l s  studied, and in the event  of success  to conduct such an ana lys i s .  

Circulat ing blood lymphocytes  f rom pat ients  with sys temic  lupus e ry thema tosus  were chosen as 
the t e s t  object ,  f i r s t ,  because  in this d isease  there  is a wide spec t rum of changes which can be tes ted  in 
a s y s t e m  exogenous re la t ive  to the cell  (the blood serum)  and, second, cytomorphologica l  changes have been 
demons t ra t ed  in the lymphocytes  of healthy donors when cul t ivated in s e r u m  f rom patients  [1, 2]. 

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

C y t o s p e c t r o f l u o r o m e t r y w a s  the pr inc ipa l  method of invest igat ion.  The appara tus ,  the detai ls  of i ts  
opera t ion,  and the method of isolat ion and cultivation of the lymphocytes  were  descr ibed  previous ly  [3]. 
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Fig. 1 Fig. 2 

Fig. 1. F luorescence  (X 530 and 640 nm) of acridine orange bound with 
chromatin of human circulat ing blood lymphocytes versus incubation 
time: I) lymphocytes f rom patients with systemic lupus erythematosus  
without PHA (a) and in the presence of PHA (b); II) lymphocytes of 
healthy donors without PHA (a) and in the presence  of PHA (b). Here 
and in Fig. 2: absc issa ,  incubation time (in rain); ordinate,  intensity 
of f luorescence.  

Fig. 2o Fluorescence  (k 530 and 640 nm) of acridine orange bound with 
the chromatin of the circulat ing blood lymphocytes of healthy donors 
versus  incubation time during exposure of various exogenous fac tors :  
1) addition of total 7-globulin (1 mg to 5 ml); 2) addition of immune 
T-globulin (1 mg to 5 ml) to culture medium; 3) addition of antibodies 
against s ingle-s t randed DNA isolated f rom serum of a patient with 
systemic lupus ery thematosus  (1 mg to 5 ml); 4) addition of se rum al-  
bumin (5 mg to 5 ml); a) without PHA; b) with PHA. 

Luminescence of acridine orange, bound with DNP complexes of the nuclei of the lymphocytes, was used 
as the test. This paper describes the results obtained by an investigation of 42 healthy donors and 28 
patients with systemic lupus erythematesus. 

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

Incubation of lymphocytes f rom healthy donors for i h led in about 40% of cases  to an increase in the 
intensity of f luorescence by up to 40% (Fig. 19 I1). These resul ts  demonstrate  the high resolving power of 
the method, so that it is suitable for testing the ext raordinary  react iv i ty  of lymphocytes,  which evidently 
respond to the very  slight disturbing effects of blood serum even f rom healthy donors.  Meanwhile these 
cells reac t  additionally to phytohemagglutinin (PHA). Under the influence of PHA their  activity increased.  
Only in 3-5% of cases  did the lymphocytes not reac t  to PHA, a resul t  which agrees  in general  with those 
obtained by analysis  of the level of PHA synthesis in normal  and PHA-st imulated cel ls  [5]. It can accord -  
ingly be concluded f rom the use of the spect rocytof luorometr ic  method that some activation of the nuclear 
chromatin of the lymphocytes takes place in a high proportion of cases  and it is not completed by their blast  
t ransformat ion.  This conclusion is based on resul ts  obtained by other workers  who, when using cy tomor -  
phological analysis ,  failed to observe any substantial blast  t ransformat ion of lymphocytes of healthy donors 
in the absence of stimulation by mytogen [4]. 

A picture quite different f rom normal  was observed when lymphocytes f rom patients with sys temic  
lupus ery thematosus  were tested. Cultivation of lymphocytes f rom the patients for 1 h led in 85% of cases  
(24 of 28 patients) to a significant (P < 0.001) increase in the intensity of luminescence by 40-60% in both 
regions of the spectrum. In addition, and this is evidently the most  important  discovery,  the presence of 
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PHA in the culture medium did not cause any additional increase in the intensity of luminescence (Fig. 1, 
I). This suggests that in systemic lupus erythematosus the patient's lymphocytes are capable of spon- 
taneous activation by exogenous factors present in the patient's blood serum. Whatever the true explana- 
tion, in the initial periods of cultivation these factors simulate the mitogenetic effect. 

The question of the specificity of the effect described above naturally arises. 

To investigate the effect of certain serum proteins on the behavior of donor's lymphocytes a further 
seven experiments were carried out on the lymphocytes of five healthy donors (Fig. 2). 

Addition of total 7-globulin, immune 7-globulin, antibodies against single-strandedDNA, and albumin 
isolated from the serum of a patientwith systemic lupus erythematosus, in physiological concentrations in- 
to the blood serum of the healthy donors led in every case to a significant (P < 0.001) but different increase 
in the intensity of luminescence. Addition of PHA to the culture medium containing the appropriate com- 
ponent as mentioned above, however, caused either the active extinction of luminescence or no reaction 
to the mitogen. 

It can accordingly be concluded from these results that the lymphocytes both of patients with systemic 
lupus erythematosus and of healthy patients to whose serum other components of heterologous origin had 
been added responded in a similar manner: by an increase in spontaneous activation and by absence of 
response to the action of the mitogen~ These results are probably even more remarkable because the 
magnitude and character of activation of the lymphocytes from patients with systemic lupus erythematosus 
were independent of the titer of antibodies against single-stranded DNA inthe patients' serum (the titer in 
the pateints's serum varied from 1/60 to 1/640). No correlation likewise was found between the magnitude 
and character of the luminescence and treatment of the patients with eorticosteroids and immunodepres- 
sants. Finally, there was no correlation between the content of 7-globulin fractions in the patients' serum, 
the intensity of luminescence of the [ymphocytes, and the character of their response to PHA. 

It can be concluded from these results and analysis of data in the literature [8] that lymphocyte 
ehromatin is an extremely labile system which responds by a sharp modification to the action of a wide 
range of agents which are exogenous relative to the lymphocyte. 

The universal nature of the response of lymphocytes to these factors offers hope of success in deter- 
mining the nature or, at least, the localization of agents responsible for changes in the chromatin in certain 
hereditary diseases. 

The writers are grateful to Doctor of Biological Sciences A. Mo Poverennyi for titrating the anti- 
bodies against single-stranded DNA and for providing some of the preparations used in the investigation. 
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