
Special expe r imen t s  showed that an t ibody-forming  cel ls  in this model were  chiefly of rec ip ient  origin. 

The operat ion produced the abi l i ty  of the lymphocytes  to induce a GVHR much sooner  in the CBA than in 
the C57BL mice .  Accordingly  the number  of an t ibody- forming  cel ls  was higher in the exper imenta l  rec ip ien ts  
of CBA lymphocytes  4 h a f te r  the operat ion than in rec ip ien ts  of C57BL lymphocytes .  

Vir tua l ly  no di f ference  in the abi l i ty of the spleen cel ls  to induce the GVHR was p resen t  in the two s t ra ins  
17 h a f t e r  hepatectomy.  

These  r e su l t s  thus indicate that the lymphoid t i ssue  of CBA mice is more  labile and responds  more  rapidly 
by the modification of its functional p r o p e r t i e s  and cell  p ropor tbns  cha rac t e r i s t i c  of regenera t ion  of the l iver  
than in C57BL mice.  
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REVERSIBILITY OF STRUCTURAL CHANGES IN CHROMATIN 

OF INTERPHASE NUCLEI OF PERIPHERAL BLOOD LYMPHOCYTES 

OF PATIENTS WITH DOWN'S SYNDROME UNDER THE INFLUENCE 

OF HEALTHY HUMAN SERUM 

K. N. Fedorova UDC616.899.65-07:616.155.32:576.315.42 

A l u m i n e s c e n c e - m i c r o s c o p i c  invest igat ion of s h o r t - t e r m  human cell  cu l tures  s tained w~th Acr id -  
ine Orange showed that the mel t ing  curve  of the cell  chromat in  DNA in the region f rom 
78 to 85oc depends on changing externa l  envi ronmenta l  conditions, i .e.,  on the  composi t ion of the 
blood se rum.  

KEY WORDS: Down's syndrome;  in terphase  chromat in;  lymphocytes ;  t he rma l  denaturat ion;  
Acridine Orange~ 

A prev ious  l u m i n e s c e n c e - m i c r o s c o p i c  study of s h o r t - t e r m  (1 h) cell cul tures  s ta ined with Acridine Orange, 
r evea led  a c l ea r  di f ference between the melt ing p rof i l es  of the chromat in  DNA of lymphoeytes  f rom healthy p e r -  
sons and pat ients  with Down's syndrome [2, 3]. The mel t ing  cu rves  of chromat in  f r o m  healthy human lympho-  
cytes  have two max i m a  in the region of 78 and 85~ Lymphocytes  of pat ients  with Down's syndrome were  found 
to have one diffuse m a x i m u m  in the region of 85~ The absence  of a dec r ea se  in f luorescence  between 78 and 
85~ is cons idered  to be due to the g r e a t e r  degree  of condensat ion of ce r ta in  regions  of the chromat in  complex 
in ce l l s  with an a l t e red  karyotype  (47, XY-21 and 47, XX-21).  

The object  of this investigation was to study the genesis  of the following phenomena: Are the changes ob-  
s e rved  caused  by stable d is turbances  of the s t ruc tu re  of the chromat in  in t r i s o m i e  ce l l s  (as is indicated in 
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Fig. 1. Effect of homologous se rum on melting curves  of nu- 
c lear  chromatin DNA of human per ipheral  blood lymphoeytes 
within the tempera ture  range f rom 75 to 90 ~ C, obtained by 
luminescence microscopy  with Acridine Orange (F530). A) healthy 
human tymphoeytes:  1) incubated in autologous se rum (10%), 
2) incubated in serum of patient with Down's syndrome (10%) ; 
B) lymphocytes of patient with Down's syndrome: 1) incubated 
in autologous serum (10%), 2) incubated in healthy human se rum 
(10%). Ordinate, F530 (intensity of f luorescence of dye bound 
with nuclear  ehromatin of cells, at X =530 nm); abscissa ,  t e m -  
pe ra tu re  (in ~ C). 

direct ly  by the increased gene dose, i.e., the presence  of an extra  chromosome) or  are  they due to the effect 
of changed components of the ce l l ' s  external  environment,  i.e., the blood serum of the affected pe rson?  

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

Melting curves  of DNA from cell chromat in  from persons  with Down's syndrome, whose lymphocytes were 
preincubated for 1 h in healthy human serum, and vice versa ,  were obtained. 

Altogether 20 experiments  were ca r r i ed  out. Material was obtained from ten healthy donors aged 20-26 
years  and from ten patients with Down's syndrome aged 16-20 years .  As the t empera tu re  factor,  thermal  de-  
naturation of the cells  was ca r r i ed  out by a method modified by the author [6]. The modification was as follows: 
1) the use of formalin as fixative was eliminated as an agent denaturing DNP whose action is difficult to allow 
for [1]; 2) to prevent renaturation, acetone : ethanol (l : 1) at - 5  a n d - 7 ~  was used as the fixative, it being cal-  
culated that during t r ans fe r  of the container with the preparat ions  from the incubator to the fixative the t empera -  
ture  of the lat ter  would not r ise above 0~ 

The stability of DNA as a component of cell chromatin to the action of heat was investigated at t empera -  
tu res  of between 25 and 100~ at intervals of 2 and 2.5~ and between 70 and 90~ at intervals of 1 ~ ( • 0.1~ 
Changes in the chromat in  s t ructure  direct ly in the lymphocytes were tested by luminescence microscopy  [5], 
by a method based on the ability of the chromatin DNA of these cells to form complexes with the luminescent  
label (Acridine Orange). The intensity of luminescence of Acridine Orange bound with the chromat in  DNA of 
the lymphocytes was measured  on an MSP-0.5 (Opton) scanning microscope-photometer .  Light with ~ =365 
nm was used for excitation; the intensity of luminescence was measured  at X=530 am by means of a suitable 
interference filter. 

Details of the apparatus and of the method of working with it, as  well as the method of isolation and cul t i -  
vation of the lymphocytes were descr ibed previously [4]. 

EXPERIMENTAL RESULTS 

Melting curves  (between 70 and 90~ of chromatin DNA from cells of healthy persons  and patients with 
Down's syndrome are i l lustrated in Fig. 1. The dye-binding proper t ies  of the chromatin f rom healthy human 
cells incubated in the autologous serum possessed  two maxima at 78 and 85~ (P < 0.01), followed by a re turn  
to the initial level. The melt iag profile of chromat ia  DNA of the patients '  cells,  also when incubated in autolo- 
gous se rum within the same tempera tu re  range, formed a curve with a single diffuse maximum in the region of 
85~ (P < 0.01). On incubation of the cells of the s, ame patient in healthy donor ' s  serum ( Fig. 1B, 2) the dye- 
binding proper t ies  of the chromatin of these cells were modified, for two maxima appeared in the region of 78 
and 85~ (P < 0.01), just as with healthy human cell ehromatin.  
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The melt ing prof i le  of the chromat in  DNA of healthy human lymphocytes  when incubated in the patient*s 
s e rum a lso  was changed and consis ted  of a curve  with a single diffuse m a x i m u m  in the region of 85~ (P < 0.01), 
t)Roical of the cell  ch romat in  of pat ients  with Down's syndrome (Fig. 1A, 2). 

The invest igat ion thus showed that  the melt ing curve  of DNA of the cell  ch romat in  in the region between 
78 and 85~ depends on the a l t e r ed  exLeraal env i ronmenta l  conditions, i .e. ,  on the compos i t ion  af  the hIood 
serum~ 

It can be concluded from the results of this comparative analysis of the structural {and, consequently, the 

functional) state of the chromatin of human lymphocytes that an altered composition of the blood serum causes 
reversible changes in ehromatln structure, which result in a difference in the degree of dissociation of the 
nueleoprotein complex. 

The most substantial differences between the melting curves of chromatin from normal and trisomic cells 

were observed within a narrow range of temperatures (78-85~ This fact suggests that the main differences 
are connected with one chromatin fraction, structural modifications of which are manifested within precisely 
this temperature range. 

The phenomena discovered can be regarded as important evidence which can help to explain the distur- 

bance of synthesis of marker enzymes unconnected with the extra chromosome in trisomic cells [7]. The effect 
of the physiological environment on the structural and functional organization of the cell chromatin is thus 
clearly demonstrated. 

1. 

2. 
3. 
4o 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

V. N. Andrianov and D. M. Spitkovskii,  Biofizika, 1_55, 14 (1970)o 
K. N. Fedorova  and D. M. Spitkovskii ,  Byull. Eksp.  Biol. Med., Nee 6, 672 (1976). 
K. N. Fedorova  et el. ,  Byull. Eksp.  Biol. Med., No. 10, 97 (1974). 
K. N. Fedorova  et at. ,  Humangenetik,  2_~8, 183 (1975). 
R. Rlg le r ,  Acta Physiol .  Scand., 6._~7, Suppl. 267, 1 (1966)o 
N. Ringer tz  and Z. Darzynkewiez,  Exp. Cell Res . ,  62__, 204 (1970). 
W. Mel lman and F. Osky, Lancet ,  2, 674 (1964)o 

CYTOGENETIC EFFECTS OF CHLOROQUINE 

IN HUMAN LYMPHOCYTE CULTURES 

M. A. Shalumashvili and Yao A o Sigidin UDC 615.283.926:547.831.41015o4:612.6.05 

Addition of chloroquine to a cul ture of human lymphocytes  at the G 1 stage showed that the c o m -  
pound, iu a concentra t ion of 15/~g/ml,  does not affect  the level  of c h r o m o s o m a l  aber ra t ions ,  but 
in concentra t ions  of 60 and 100 ~ g / m l  it s u p p r e s s e s  mitot ic  act ivi ty of the ce l l s  v i r tua l ly  c o m -  
pletely.  By its act ions on the G 2 stage chloroquine,  in a concentrat ion of 100 ~ g / m l ,  significantly 
i n c r e a s e s  the number  of c h r o m o s o m a l  abe r r a t ions ,  hut in a concentra t ion  of 15 ~ g / m l  it has no 
apprec iab le  action. 

KEY WORDS: chloroquine; c h r o m o s o m a l  abe r r a t i ons ;  lymphocyte  cu l tures .  

E x p e r i m e n t s  in v i t ro  and cl inical  invest igat ions in recent  y e a r s  have demons t ra ted  the weak mutagenic 
act ion of two subs tances  widely used in the t r ea tmen t  of rheumat i sm:  a sp i r in  [3, 4] and butadione [14]. Other 
subs tances  used in rheumato logy  have not yet been studied f rom this standpoint.  Among them,  specia l  attention 
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