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Exper imen t s  with human lymphocytes  incubated for  1 h in autologous s e r u m  in var ious  di lu-  
t ions,  using a method of luminescence  m i c r o s c o p y  with acr id ine  orange,  showed that  a g r a d -  
ual  d e c r e a s e  in the concentra t ion of autologous s e rum in the incubation med ium led to a 
cor responding  inc rease  in the intensi ty of f luorescence  of the dye bound with DNA (ch roma-  
tin) in healthy human lymphocytes .  This  phenomenon did not occur  in the lymphocytes  of 
pat ients  with Down's syndrome;  i .e. ,  qual i ta t ive d i f ferences  a r e  p resen t .  The author  pos tu-  
la tes  the absence  of o r  a qual i ta t ive change in the component  r e p r e s s i n g  ch romat in  ac t iva -  
tion in the s e rum of pat ients  with Down's syndrome.  

In a previous  invest igat ion [1] an a t tempt  was made to demons t r a t e  functional changes in the ch ro -  
mat in  of lymphocytes  f rom pat ients  with Down's syndrome  exper imenta l ly .  These  changes , r evea led  with 
the  aid of the dye acr id ine  orange (AO) in a cel l  cul ture  incubated by a modif ied Moorhead ' s  method,  took 
the fo rm of a spontaneous inc rease  in the intensi ty of f luorescence  of dye bound with DNA (chromatin) and 
the absence  of the act ivat ing effect  of phytohemagglutinin (PHA). 

At the s ame  t ime  as these  invest igat ions were  proceeding,  o ther  worke r s  [3, 4], using G i e m s a ' s  and 
quinacr ine  m u s t a r d  staining methods,  r evea led  s t ruc tu ra l  changes in the chromat in  of the lymphocytes  of 
pat ients  with Down's syndrome,  e x p r e s s e d  as an i nc rea se  in the n u m b e r  of he t e roch roma t in  regions in the 
c h r o m o s o m e s  of these  pat ients  com pa red  with heal thy subjects .  

Fac ts  have thus been obtained f rom which it can be concluded with a f a i r  degree  of ce r t a in ty  that  the 
in te rphase  and metaphase  ch romat in  of lymphocytes  of pe r sons  with a modif ied karyo type  (XY 47) differs  
both s t ruc tu ra l ly  and functionally f rom healthy human chromat in .  

The object  of this invest igat ion was to continue the analys is  of the function of the nuc lea r  chromat in  
of ce l l s  with a c h r o m o s o m a l  anomaly  and also to de te rmine  the re la t ive  impor tance  of the chief  par t ic ipants  
in the pathological  react ion (the nuc lea r  chromat in  and the s e r u m  of the ex te rna l  medium) in the m a n i f e s t a -  
t ion of the combined pathological  effect.  

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

Cytospec t ro f luo r ime t ry  was the chief  method of invest igat ion used [4]. The appara tus ,  the detai ls  of 
the work,  and methods of isolat ing and cult ivating the lymphocytes  were  desc r ibed  e a r l i e r  [1]. Lumines -  
cence of AO bound with the DNP-complex  of the lymphocyte  nuclei was used  at the tes t .  The resu l t s  given 
below were  obtained in pa ra l l e l  invest igat ions of the nuc lear  chromat in  of lymphocytes  f rom 30 healthy 
donors  aged f rom 18 to 30 y e a r s  and 36 pat ients  with Down's syndrome  aged f rom 8 to 18 yea r s .  Nuc lea r  
ch romat in  of the lymphocytes  of 10 heal thy chi ldren  aged f rom 6 to 18 y e a r s  a lso  was tes ted .  In addition, 
16 exper imen t s  were  c a r r i e d  out to study the intensi ty of f luorescence  of the dye bound with the nuc lea r  
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Fig. 1. F luorescence  of acridine orange bound with chromat in  of human 
per iphera l  blood lymphocytes (healthy subjects - A, patients with Down's 
syndrome - B) at k=530 nm. 1) Incubation in 100% autologous serum;  2) 
incubation in 100% autologous se rum+ PHA; 3) incubation in 10% autologous 
serum;  4) incubation in 10% autologous s e rum+ PHA. Here and in Fig. 2: 
abscissa ,  t ime (in min); ordinate, intensity of f luorescence of acridine 
orange bound with DNP-complex of lymphocytes (F530). 

Fig. 2. F luorescence  of acridine orange bound with chromat in  of human 
per iphera l  blood lymphocytes (healthy subjects - A; patients with Down's 
syndrome - B) in incubation medium containing different concentrat ions of 
autologous serum;  ~= 530 nm. 1) Concentration of autologous se rum 0.5%, 
2) 0.25%, 3) 0.35%, 4) 0.05%. 

DNP-complex of lymphocytes f rom patients and healthy subjects af ter  incubation of the cells in 100% auto-  
logous plasma without the addition of nutrient medium; i.e., under  conditions c loses t  to those pertaining 
in vivo. 

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

IncubatiOn of lymphocytes f rom patients with Down's syndrome for 1 h both in 100% and in 10% auto-  
logous serum led, by contras t  with the control  experiments ,  to art increase  in the intensity of f luorescence 
of the dye on the average by 30 and 35% (Fig. 1A), i.e., spontaneous activation took place. The addition of 
PHA to the incubation medium caused no fur ther  change in the dye-binding proper t ies  of the chromat in  of 
the patients '  lymphocytes,  which contras ted with a considerable  (by 40-60%) increase  in the amount of dye 
bound by cells f rom healthy donors (Fig. 1B). 

It is remarkable  that t r ans fe r r ing  the cells f rom 100% autologous se rum to medium containing 10% 
autologous serum led to a decrease  in f luorescence of the dye bound with the pat ients '  chromat in  on the 
average  by 50% at the fifth minute of incubation. A s imi la r  p roper ty  also was found in the healthy donors,  
but to a much l e s se r  degree (20-25%). To study the function of the nuclear  chromat in  more  closely,  a fur -  
ther  15 experiments  were ca r r i ed  out in which lymphocyfes of patients and healthy donors were incubated 
in autologous se rum diluted consecutively with Eagleis  medium (three concentrat ions of se rum were tested: 
1/25, 1/35, 1/100; Fig. 2). None of the three dilutions of se rum gave any additional change in the dye-fixing 
proper t ies  of the nucleo-prote in  complex in the nuclei of the patients '  lymphocytes (Fig. 2A); i.e., the func- 
tion of the patients '  chromat in  was unchanged regard less  of the dilution of the se rum below 10%. The pic-  
ture  was completely different on diluting the se rum of the healthy donors (Fig. 2B). Each success ive  dilu- 
tion led to an increase  in the intensity of f luorescence of the dye af ter  the fifth minute of incubation, while 
the amplitude of the activating effect of PHAwas correspondingly  r e d u c e d :  with the maximal  dilution of 
se rum (1/100) all three  points tested, i.e., the 5th and 60th minutes of incubation, and also the 60th minute 
of incubation after  the action of PHA give maximal  intensities of radiation of the dye, numer ica l ly  speaking 
a lmost  identical. No difference was found in the dye-fixing proper t ies  of the chromat in  in children and 
adults. 

Analysis  of the effect of different concentrat ions of autologous se rum on the functional state of the 
nuclear  chromat in  from healthy human lymphocyfes thus showed that each success ive  dilution of se rum 
led to a corresponding increase  in the intensity of f luorescence of the dye during the f i rs t  minutes of incu- 
bation of the cells.  These resul ts  are  taken as unambiguous evidence of the existence of a factor  in hea l thy  
human serum inhibiting the template activity of chromatin.  
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In Down's syndrome none of the dilutions of s e r u m  caused act ivat ion of the ch romat in  on the lympho-  
eytes  in the initial s tage of incubation, suggest ing e i ther  that this r e p r e s s i v e  component  is absent  o r  its 
act iv i ty  is inhibited, o r  that  the chromat in  i t se l f  undergoes  quali tat ive changes and loses  its abil i ty to make  
contact  with the r e p r e s s i v e  component  in the s e r u m .  

The low intensi ty of luminescence  of the dye during the f i r s t  minutes  of incubation of the t r i s o m i c  
cel ls  in all  dilutions of autologous s e r u m  sugges ts  that  the lymphocytes  of pat ients  with Down's syndrome 
have abnormal  chromat in  with inc reased  powers  of condensation or ,  in other  words ,  that  the p r o c e s s e s  of 
chromut in  r e p r e s s i o n  a r e  re la t ive ly  predominant  in these  patients  by compar i son  with heal thy subjects .  

On examinat ion of the genera l  p ic ture  of the change in the chromat in  of pat ients  with Down's syndrome 
a si tuat ion of a dual c h a r a c t e r  was found to exist:  on the one hand, a s e r u m  fac tor  inhibiting chromat in  ac -  
t ivat ion d i sappears  f rom the med ium or  undergoes  quali tat ive changes,  while on the o ther  hand the c h r o m a -  
t in is r e p r e s s e d  during the initial momen t s  of incubation in autologous s e r u m .  

At the p resen t  level  of our  knowledge the following explanation can be proposed:  the s e r u m  fac tor  
inhibiting act ivat ion is p robably  a complex consis t ing of r e p r e s s i v e  and d e r e p r e s s i v e  components;  in Down's 
synd rome  the activating par t  of this complex is perhaps  absent ,  with the resu l t  that  the r e p r e s s i v e  f ac to r  
is s t imulated;  i .e . ,  the abnormal  pa r t  of the ch romat in  becomes  condensed and its unchanged pa r t  is ac t i -  
vated,  giving r i se  to the phenomenon of spontaneous activation.  

These  and o ther  poss ib le  explanations can be ver i f ied  in s y s t e m s  providing for  c ro s sed  subst i tut ion 
of the s e r a  and lymphocytes  of pat ients  and heal thy subjects  in cel l  cul ture .  It  would also be useful  to an-  
alyze the d i rec t  effect  of the blood s e r u m  of pat ients  and healthy subjects  on model  s y s t e m s  in v i t ro .  
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