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A luminescence  m i c r o s c o p i c  study of a s h o r t - t e r m  cul ture  of human lymphocytes  with the 
aid of acr id ine  orange  showed that  the modif ied  s ta te  of the in te rphase  ch romat in  in pat ients  
with Down's  synd rome  can be pa r t ly  r e s t o r e d  to n o r m a l  by incubating the pa t i en t ' s  lympho-  
cy tes  with heal thy human s e r u m .  These  r e s u l t s  sugges t  that  the component  inhibiting 
ch romat in  ac t iva t ion  is absent  or  qual i tat ively changed in the s e r u m  of pat ients  with Down's  
syndrome.  The incomplete  r e s t o r a t i o n  of the abi l i ty of the ch romat in  to fix the dye points 
to i r r e v e r s i b l e  changes in the s t ruc tu re  of the ch romat in  i tself ,  in the d i rec t ion  of condensa-  
tion. 
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A prev ious  invest igat ion [3] by luminescence  m i c r o s c o p y  with acr id ine  orange showed that  the in te r -  
phase  ch romat in  of lymphocytes  of pat ients  with Down's  syndrome in s h o r t - t e r m  (incubation for  1 h) cel l  
cu l tu res  di f fers  s t ruc tu ra l l y  f rom healthy human chromat in .  This  phenomenon is e x p r e s s e d  as  a spontane-  
ous i nc rea se  in the intensi ty of f luorescence  of the dye, absence  of the act ivat ing act ion of phy tohemag-  
glutinin (PHA), and a s ignif icant  dec r ea s e  in the intensi ty of f luorescence  of the dye during the f i r s t  minutes  
of incubation of the ce l l s .  I t  has a lso  been shown [2] that  dilutions of autologous s e r u m  in the incubation 
medium,  by con t ra s t  with normal ,  did not cause  addit ional  changes in the dye-binding p r o p e r t i e s  of the 
nuc lear  ch romat in  of pat ients  with Down's  syndrome.  It was postulated on the bas i s  of these  observa t ions  
that  the component  in the s e r u m  of these  pat ients  r e p r e s s i n g  spontaneous ac t ivat ion of ch roma t in  is absent  
or  qual i ta t ively changed, or  the s t ruc tu re  of the ch romat in  i t se l f  is modified.  

P r o o f  of quant i ta t ive changes  in the s e r u m  components  of pat ients  invest igated has  been published in 
s e v e r a l  pape r s  [5-7] the authors  of which d i scovered  a m a r k e d  inc rease  in the s e r u m  immunoglobulin level  
of these  pat ients .  

Quali tat ive changes  in the s e r u m  immunoglobul in f rac t ions  of pat ients  with Down's  syndrome  have 
been desc r ibed  by Mil ler  and Mellman [4]. These  w o r k e r s  showed by immunoe l ec t ropho re s i s  that  a m o r e  
r ap id  mig ra t ion  of the s e r u m  immunoglobul ins  toward the anode is found in pat ients  with Down's  syndrome  
than with the ident ical  f r ac t ions  of heal thy human s e rum.  They showed with the aid of papain that  the Fe 
f r agmen t  of immunoglobul in is r e spons ib l e  for  the specif ic  c h a r a c t e r  of the changes .  

In the invest igat ion desc r ibed  below the effect  of autologous s e r u m  on the s t r u c t u r e  of the in te rphase  
nuc lear  ch romat in  of the lymphocytes  f rom pat ients  with Down's  syndrome  was studied. 

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

The method of c r o s s e d  incubation of pa t ien t s '  lymphocytes  in heal thy human s e r u m  and incubation of 
the ce l l s  of heal thy donors  in the s e r u m  of pat ients  with Down's syndrome  was used.  Af ter  these  manipula-  
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Fig. I. Fluorescence of acridine orange bound with chromatin of 
human pe r iphe ra l  blood lymphocytes  at  X-530 nm: A) lymphocytes  
of heal thy donors  incubated in s e r u m  of pat ients  with Down's syn-  
d rome  (1), with autologous s e r u m  (2), and homologous s e r u m  (3); 
B) lymphocytes  of pat ients  with Down's  synd rome  incubated in au-  
tologous s e r u m  (1) and in heal thy human s e r u m  (2). Continuous 
l ines show intensi ty of f luorescence  of dye bound with ch romat in  
without PHA; broken  l ines show intensi ty of f luorescence  of dye 
bound with ch romat in  + PHA. Absc i s sa ,  t ime  (in min); ordinate ,  
intensi ty of f luorescence  of ac r id ine  orange  bound with D N P - c o m -  
plex of lymphocytes .  

Fig. 2. Re la t ive  length of DNP f ibers  as a function of t e m p e r a t u r e :  
1) 0.14 M NaC1 solution + pa t ien t ' s  blood s e r u m  in dilution of 1:150; 
3) 0.14 M NaC1 solution + s e rum of heal thy donor in the s ame  dilu- 
tion. DNP concent ra t ion  0.3 m g / m l ,  [~7]/P = 4.2, [7] = 32 dl /g .  
Absc i s sa ,  t e m p e r a t u r e  (in ~ ordinate ,  r e l a t ive  length of DNP fi-  
b e r s  (in percent ) .  

t ions a quanti tat ive ana lys i s  was made  of the pa t t e rn  of f ixation of the luminescen t  label  with the nuclear  
ch romat in  of the lymphocytes  f r o m  20 pat ients  and the s a m e  number  of heal thy donors.  As a f i r s t  step,  to 
de t e rmine  the effect  of homologous  s e r u m  on the s ta te  of the ch roma t in  of fore ign lymphocytes ,  15 addit ion- 
al  expe r imen t s  w e r e  c a r r i e d  out on 30 donors ,  in which the i r  lymphocytes  we re  incubated in homologous 
heal thy human s e r u m .  This  pa r t  of the invest igat ion was c a r r i e d  out by cy tospec t ro f luo r ime t ry .  The ap-  
pa ra tus ,  the deta i ls  of the method,  and the p r o c e d u r e  for isolat ing and cul turing the lymphocytes  were  de- 
s c r ibed  p rev ious ly  [3]. The luminescence  of ac r id ine  orange ,  bound with the DNA of the nuclear  chromat in  
of the lymphocytes  was used as the tes t .  

This  method shows that  homologous s e r u m  does not af fec t  the abi l i ty of the ch romat in  of heal thy hu- 
man  lymphocytes  to fix the dye (Fig. 1A). Meanwhile, incubation of lymphocytes  of pa t ients  with Down's 
synd rome  in heal thy human s e r u m  led to a s ignif icant  d e c r e a s e  in the spontaneous act ivat ion of the c h r o m a -  
tin (P < 0.02), and under  these  c i r c u m s t a n c e s  the ch romat in  could be  ac t ivated by PHA. 

In that  case ,  i .e. ,  during incubation of the pa t i en t s '  lymphocytes  in heal thy human s e r u m ,  as is c l ea r  
f rom Fig. 1B, the shape of the cu rves  re f lec t ing  the change in the quali tat ive pa t t e rn  of f ixation of the dye 
was  v e r y  s i m i l a r  to that  in the contro l  expe r imen t s .  However ,  this  apparen t  n n o r m a l i z a t i o n " o f t h e p r o c e s s e s  
was only par t ia l ,  for  quant i ta t ively the intensi ty  of f luorescence  of the dye during the f i r s t  few minutes  of 
incubation of the pa t i en t s '  ce l l s  in heal thy human s e r u m  did not r i s e  to the n o r m a l  level .  

It  is in te res t ing  to note that  when heal thy human ce l l s  were  incubated in the pa t i en t s '  s e r u m  the re  
was a r e l a t ive ly  sma l l  (5-10%) d e c r e a s e  in the intensi ty of f luorescence  of the dye during the f i r s t  few 
minutes  of incubation. 

To ana lyze  the m e c h a n i s m s  of this  "s tabi l iz ing"  effect  thus d i scovered ,  a s e r i e s  of expe r imen t s  was 
c a r r i e d  out to s tudy the effect  of the s e r u m  of pat ients  with Down' s synd rome  on model  deoxyr ibonucleoprote in  
(DNP) s y s t e m s  in vi t ro .  This s e r i e s  of expe r imen t s  was c a r r i e d  out by means  of the t he rmomechan ica l  method 
desc r ibed  e a r l i e r  [1]. In these  expe r imen t s  model  s u p r a m o l e c u l a r  s y s t e m s  of DNP were  obtained in the c o r r e -  
sponding blood s e r u m  diluted 150 t imes  with phys io logica l  sa l ine .  DNP was obtained f r o m  calf  thymus in 0.7 1VI 
NaCI solution. The p ro te in  and DNAconcentra t ions  i n t h e n u c l e o p r o t e i n w e r e  de te rmined  by the  methods of 
Lowry  and Spirin.  The c h a r a c t e r i s t i c  v i scos i ty  of the DNP p repa ra t i ons  was m e a s u r e d  in a 3-bal l  low- 
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gradient  v i s c o s i m e t e r  of the Ostwald type with gradients  (for water)  of fl = 50 sec -1, fl = 35 sec -1, and 
fl = 23 sec  -1. The act ion of the s e r a  was judged by compar ing  changes in the wavelengths  of the DNP tes ted  
s imul taneous ly  in a physiological  med ium (0.14 M NaC1) without s e r u m  (control),  in a medium containing a 
pa t i en t ' s  s e r u m  (dilution 1 : 150), and in medium containing heal thy human s e r u m  (1 : 150). Al together  25 
expe r imen t s  we re  c a r r i e d  out with the pa t ien t s '  blood s e r u m  and 20 with healthy human s e r u m .  

As Fig. 2 shows, within the t e m p e r a t u r e  r ange  50-65~ a m a r k e d  dec rea se  in the chemica l  flow of the 
D N P - f i b e r s  kept in medium with s e r u m  of pat ients  with Down's  syndrome  compared  with med ium containing 
heal thy human s e r u m  was observed .  These  changes were  not connected wi th the  ac t iv i ty  of nuc leases  or 
proteoly t ic  enzymes ,  for the i r  inhibition did not abol ish  the d i f fe rences  d i scovered .  

At 25~ and in the in terva l  82-97~ (the reg ion  of he l ix -co i l  t rans i t ion  of DNA in DNP) no sig~_ificant 
changes were  obse rved  in the p a r a m e t e r s  of the DNP f ibers .  

The r e s u l t s  thus indicate that  the modif ied s ta te  of the in te rphase  chromat in  in pat ients  with DownVs 
synd rome  can be pa r t ly  r e s t o r e d  to normal .  It can be concluded f rom ana lys i s  of the informat ion  thus ob- 
tained that  at  l ea s t  two p r o c e s s e s  leading to the mani fes ta t ion  of the combined pathological  effect  exis ts :  
the f i r s t  is connected with a change in the ch romat in  and is induced by the blood s e r u m  of pat ients  with 
Down's  syndrome.  This  change could pe rhaps  be due to the absence  or quali tat ive modif icat ion of the com-  
ponent of the blood s e r u m  that  inhibits the spontaneous act ivat ion of chromat in .  The p r e sence  of a s tab-  
i l izing act ion of the s e r u m  of pat ients  with Down's  syndrome both on the nuclear  ch romat in  of heal thy hu- 
man lymphocytes  in vivo and on f ibe r s  of DNP s y s t e m s  in v i t ro  is fu r ther  conf i rmat ion  of the p r e s e n c e  of 
modif ied components  in the pa t i en t s '  s e r u m .  

The second p r o c e s s  may  pe rhaps  be linked with i r r e v e r s i b l e  changes in the s t r u c t u r e  of the c h r o m a -  
tin in Down's  syndrome  (condensation).  The incomplete  r e s t o r a t i o n  of the abil i ty of the ch romat in  to fix the 
dye a f te r  incubation of lymphocytes  in heal thy human s e r u m  points to the poss ib i l i ty  of such a mechan i sm.  
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