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The effect  of dexamethasone  on lys is  of the red  cy top lasmic  granules  ( lysosomes) of m a c r o -  
phages ,  f luo rochromed  in t r av i t a l l y  with acr id ine  o range ,  under  the influence of an t i ly soso -  
real s e r a  was studied. T r e a t m e n t  of  the cel ls  with min imal  concent ra t ions  of dexamethasone  
before  and dur ing  incubation with an t i lysosomal  s e r u m  inhibited i ts  lytic action,  but with an 
i n c r e a s e  in the concentra t ion  of dexamethasone  the lytic action was s t rengthened.  The r e -  
sults  con f i rm  the hypothes is  that  the lytic action of an t i lysosomal  s e r u m  in the p r e s e n c e  of 
complemen t  on the red  cy top lasmic  granules  is  the r e su l t  of changes  in the ly sosomal  m e m -  
b r anes .  

P rev ious  e x p e r i m e n t s  [2] showed that  an t i ly sosomaI  s e r a ,  in the p r e s e n c e  of complement ,  produce  
lys i s  of the red  cy top lasmic  g ranu les  (RCG) of mac rophages .  These  granules  a r e  l y s o s o m e s  containing ab -  
so rbed  f luo roch rome  [1, 5]. It has  been postula ted that  lys i s  of the RCG takes  p lace  as  a r e su l t  of  an in -  
c r e a s e  in the p e r m e a b i l i t y  or  des t ruc t ion  of the l y sosoma l  m e m b r a n e s  [2]. This  could be conf i rmed b y w e a k -  
ening of the lyt ic  act ion of the an t i iysosomal  s e r a  on the RCG af te r  t r e a t m e n t  of  the cel ls  with subs tances  
s tabi l iz ing l y s o s o m a l  m e m b r a n e s .  

Many a n t i - i n f l a m m a t o r y  p r e p a r a t i o n s ,  including co r t i cos t e ro id s ,  a r e  known to have this  action [7-11]. 

The act ion of  dexamethasone ,  one of the m o s t  ac t ive  of the synthetic  co r t i cos t e ro id s ,  on lys i s  of  the 
mac rophaga l  RCG by an t i lysosomal  s e r u m  in the p r e s e n c e  of complement  was studied in this invest igat ion.  

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

The method of obtaining,  cul t ivat ing,  and f luorochroming  the m a c r o p h a g e s  was fully desc r ibed  p r e -  
v iously  [2-4]. A solution of dexamethasone  (LEK, Yugoslavia) was added to a 4-5-day cul ture  of  m a c r o -  
phages  f luorochromed  with ac r id ine  orange .  The final concentra t ion  of dexamethasone  was f r o m  0.1 to 10 
p g / m l .  S imul taneous lywi thdexamethasone ,  an t i ly sosomal  (ant imembrane)  s e r u m  and complemen t  we re  added. 
The technique of t r ea t ing  the m a c r o p h a g e s  with an t i lysosomal  s e r u m  and complement  a lso  was desc r ibed  
p rev ious ly  [2]. The macrophages  were  incubated with dexamethasone,  an t i lysosomal  s e rum,  and comp le -  
ment  for  3 h at 37~ and examined in the ML-2 luminescence  mic roscope ;  the pe rcen tage  of no rma l ,  un-  
changed ce l l s  containing luminescen t  RCG was counted and compared  with the pe rcen tage  of the s ame  cel ls  
in p r epa ra t i ons  incubated under  the s a m e  conditions with an t i lysosomal  s e r u m  and complement  but without 
dexamethasone .  

In o the r  e x p e r i m e n t s  f luo rochromed  m a c r o p h a g e s  w e r e  pre incubated  with dexamethasone  in the s a m e  
concent ra t ions  at 37~ for  1 or  18 h, washed twice with m e d i n m  No. 199, and then incubated with an t i lyso-  
somal  s e r u m  and complemen t  for  3 h a t  37~ 
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TABLE 1. Percentage  of  Un- 
changed Macrophages af ter  
SimultaneOus Incubation of 
Cells with Dexamethasone and 
Anti lysosomal  Serum (M • m) 

Concentration of dexa- 
rnethasone (in ~ g/ml) 

0,I 
0,5 

1 
5 

I0 
Control with normal rab- 

bit serum and without 
dexamethasone 

Control with antilysosoma] 
serum and without 
dexamethasone 

Percent of 
ceils with red 
granules 

68,25-----2,3 
,70,5• 
53,3~--2,48 
21,5• 2,05 

14 + 1,72 

A f luorochromed culture of macrophages ,  incubated under the 
same conditions with normal  rabbit  se rum and complement,  and also 
with dexamethasone in the presence  of complement  (without ant i lyso-  
somal  serum) was used as the control .  

the untreated cells.  

At least  three  repeti t ions of all exper iments  were ca r r i ed  out. 
To de termine  the percentage of unchanged macrophages  containing 
RCG, 400cells  were  counted in paral le l  preparat ions .  

EXPERIMENTAL RESULTS AND DISCUSSION 

On luminescence mic roscopy  of the control  prepara t ions  cells  
with the typical  morphology,  with a dull green cytoplasm containing 

I00 many RCGs and with a weakly luminescent  green nucleus with br ighter  
nucleoli ,  were  seen. In prepara t ions  incubated with dexamethasone 

19,3---2,0 for 18 h (without ant i lysosomal  serum) rounded cells were ra ther  
m o r e  numerous ,  although they showed normal  luminescence of t h e i r  
cy toplasm and nucleus and contained the same number  of RCGs as 

Most cells in cul tures incubated with ant i lysosomal  s e rum and complement  were  
rounded in shape, without: granules,  and with a bright green pyenotic nucleus.  Some cells were indistinguishable 
i n the i rmorpho logy  andthe cha rac t e r  of their  luminescence f rom the controls or  they contained fewer RCGs. 

Addition of dexamethasone in minimal  concentrat ions s imultaneously with ant i lysosomal  s e rum and 
complement  increased  the percentage  of unchanged cells  containing RCG (Table 1). The number  of these 
cells  rose  to a cer ta in  l imit  with an inc rease  in the concentrat ion of  dexamethasone in the medium. With 
a fur ther  increase  in the dexamethasone concentrat ion the number of unchanged macrophages  in the p r e p a r a -  
tion began to fall and ul t imately ,  instead of being inhibited, the lyric action of the ant i lysosomal  se rum was 
intensified (Fig. 1). This cha rac t e r  of the action of dexamethasone could be explained either by its effect 
on the lysosomal  membranes  or  by its effect on the activity of the ant i lysosomal  s e rum and complement  
taking par t  in the reaction.  

To solve this problem experiments  were  ca r r i ed  out in which the macrophage culture was f i rs t  t rea ted  
with dexamethasone and then incubated with ant i lysosomal  s e r u m  and complement.  

The resul ts  of these experiments  (Table 2) show that the same principles were observed under these 
conditions as before:  inhibition of the lyric action of the ant i lysosomal  s e rum on incubation with lower con-  
centrat ions  of dexamethasone and a decrease in this inhibition, or even potentiation of the action of the anti- 
lysosomal serum with an increase in the dose of dexamethasone and in the duration of incubation. These 
results indicate that dexamethasone acts on the lysosomal membranes. 

It is interesting to note that with an increase in the duration of preincubation with dexamethasone to 

18 h the change in the character of its action occurred at a lower concentration. This points to the cumulative 

character of its action, evidently through absorption of dexamethasone and its accumulation in the lysosomes [5]. 

20 

;0 

j 

Fig. 1. Action of different concentrat ions 
of dexamethasone on changes in m a c r o -  
phages under the influence of an t i lysoso-  
real sera .  Absc i ssa ,  dexamethasone con-  
centrat ion ~n pg /ml) ;  ordinate ,  p e r c e n -  
tage of cells  with red granules .  

The resul ts  of  these experiments  conf i rm the view 
expressed  before by the wr i t e r s ,  namely  that the lyric a c -  
tion of ant i lysosomal  s e rum in the p resence  of complement  
on the macrophagal  RCGs is the resul t  of changes in the 
lysosomal  membranes .  

Meanwhile cer ta in  differences in the effects of dexa ,  
methasone on the lysosomal  membranes  were  revealed 
depending on its concentrat ion in the medium and the d u r a -  
tion of incubation. With the lengthening of incubation or  
an inc rease  in the dexamethasone concentrat ion there  was 
at f i rs t  an increase  in the stabil izing action, but this was 
followed by a dec rease  and, f inal ly,by a change to a de -  
stabil izing action. The same effect of cor t icos te ro ids  has 
been observed with isolated l iver  lysosomes  [7]. The r e -  
sults of the present  exper iments  show that it applies equal-  
ly to the effect of cor t icos te ro ids  on lysosomal  membranes  
in the living cell.  
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TABLE 2. Pe rcen tage  of Unchanged 
Cells a f te r  P r e l i m i n a r y  Contact between 
Macrophages  and Dexamethasone  before  
Addition of Ant i lysosomal  Serum fmcu- 
bat ion for  1 and 18 h at  37~ M 4-m) 

Concentration of dexa- 
methasone (in gg/ml) 

0,1 
0,5 

1 
5 

Control with normal rab- 
bit serum and without 
dexamethasone 

Control with antilysosomal 
serum and without 
dexamethasone 

Percent of ceils with red 
granules 

lh 18 h 

44,5~ 2,48 30,5--2,38 
60----- 2.4 39,75-- 2,45 

64,5• 2,35 10,25----- 1,52 
55 ~- 2,5 

100 100 

37-----2,4 16,25----- 1,85 

It m a y  be that  o ther  subs tances  affect ing the s t a -  
bi l i ty of  the l y sosoma l  m e m b r a n e s  may  exhibit thei r  a c -  
tion dif ferent ly  under  d i f ferent  conditions. In par t icula  r ,  
the conflicting data r ega rd ing  the action of chloroquine,  
which caused s tabi l izat ion of the m e m b r a n e s  in p r e p a r a -  
t ions of i so la ted  l y s o s o m e s  and autophagy (probably con-  
nected with the des tabi l iza t ion  of these  m e m b r a n e s ) ,  by 
i ts  action on l iving m a c r o p h a g e s  [6], m a y  be connected 
with this dependence on concentra t ion.  

An advantage of the l u m i n e s c e n c e - m i c r o s c o p i c  
technique suggested by the w r i t e r s  is  that  the action of  
the var ious  subs tances  on the ly sosomal  m e m b r a n e s  of 
the l iving cell  can be e s t ima ted  quantitat ively.  
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