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A photomet r ic  (with the SPM scanning pho tomet r i c  m i c r o s c o p e  and the Wang-720C computer)  
invest igat ion of DNA in l e p r a  ce l l s  was  c a r r i e d  out in s e r i e s  of paraff in  sec t ions  s tained by 
the Feulgen method. Cons iderab le  (up to 30-35%) fluctuations of the extinction values w e r e  
found in individual sec t ions  in the s a m e  s e r i e s .  The aggrega ted  r e su l t s  fo r  the s e r i e s  w e r e  
r e l a t ive ly  uniform.  It is concluded that  to d e t e r m i n e  the DNA content  re l i ab ly  it is n e c e s s a r y  
to under take  photomet r ic  invest igat ions on s e r i e s  of sect ions .  
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The study of DNA by the Feulgen reac t ion  is widely used in medical  and biological  invest igat ions .  In 
r ecen t  y e a r s  var ious  photomet r ic  s y s t e m s  have been used to e s t ima te  the intensi ty of this reac t ion ,  so that  
the DNA content in cel ls  and t i s sues  could be e x p r e s s e d  quanti tat ively.  The mos t  accura te  r e su l t s  have been 
obtained by the cy tophotometr ic  examinat ion  of squash p repa ra t ions  and f i lms with cel ls  a r r anged  in a mono-  
l aye r .  However ,  in many  inves t igat ions  i t  is imposs ib le  to make f i lms  (because of the l a rge  number  of f ibrous  
s t ruc tu re s ,  the f i r m l y  united ce l l s ,  and so on), and the invest igat ion must  be  c a r r i e d  out on his tological  s e c -  
t ions,  usual ly a f t e r  embedding in paraff in  wax. In this case ,  the intensi ty of the Feulgen reac t ion  (including 
the photomet r ic  intensity) is  e s t imated  as a rule ,  on the bas i s  of the study of single his tological  sec t ions .  The 
object  of the p r e s e n t  invest igat ion was to de t e rmine  the r ep r e sen t a t i venes s  of a study of the DNA reac t ion  in 
single sect ions and to a s c e r t a i n  how the actual  DNA content in cel ls  was re f lec ted  in the r e su l t s  so obtained. 

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

A macrophage  f r o m  a focus of l ep romatous  infi l t rat ion,  i .e. ,  a l e p t a  cell ,  was chosen as the t e s t  object .  
According to v isua l  invest igat ions  [2, 3], during r e g r e s s i o n  of the d i sease  under  the influence of t r e a t m e n t  a 
gradual  d e c r e a s e  in the DNA content  in the l e p r a  cell  is observed .  Biopsy ma te r i a l  f r o m  cutaneous les ions  
in four  pat ients  with the lepro  matous  type of l ep rosy  be fo re  t r e a t m e n t  and f r o m  six pat ients  with definite m o r -  
phological  s igns of r e g r e s s i o n  of l ep roma tous  l ep rosy ,  namely  vaouolation and des t ruc t ion  of macrophages ,  
with d is in tegra t ion  and the a l m os t  total  d i sappea rance  of the in t race l lu la r  mycobac te r ia ,  was studied. P a r -  
affin sec t ions  5 p thick, s tained by the Feulgen method, w e r e  invest igated.  Two se r i e s ,  each of 10 sec t ions ,  
w e r e  cut f r o m  each block at  d i f ferent  depths of the biopsy specimen.  Pho tomet ry  was c a r r i e d  out on single 
ce l l s  and fields consis t ing of l e p t a  ce l l s .  The m e a s u r e m e n t s  w e r e  made with an SPM scanning photomet r ic  
m i c r o s c o p e  ( f rom Opton, Wes t  Germany) ,  with a magnif icat ion of 1250 t imes ,  with an i m m e r s i o n  object ive.  
Before  photomet ry ,  the d i spe r s ion  cu rve  of the absorp t ion  s p e c t r u m  for  paraff in  sect ions s ta ined by the Feulgen 
method was der ived  by a spec ia l  p r o g r a m  of l ambda-scanning .  The lowest  va lues  for  t r a n s m i s s i o n  of light, 
i .e. ,  h ighest  optical  densi ty ,  we re  obtained with the monochromato r  giving a wavelength of 540 nm, which 
ag reed  a l m o s t  comple te ly  with the r e su l t s  of tes t ing the photomet r ic  mic roscope  on s tandard p repa ra t ions  of 
mouse tes t i s  (560 nm) by the method of Agroskin  et  al.  [1]. During pho tomet ry  the intensi ty of the reac t ion  
was de te rmined  by c o m p a r i s o n  with an adjacent  v isual  field, not containing DNA-fuchsin granules ,  for  which 
the light t r a n s m i s s i o n  index was taken as 100%. The extinction index was calculated as the logar i thm of the 
intensi ty of light t r a n s m i s s i o n .  The r e su l t s  w e r e  analyzed on a Wang-720C computer ,  coupled with the photo-  
me t r i c  m i c r o s c o p e .  
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Fig. 1. Histogram of DNA; a) in young lepra cell; b) in fragmented lepra cell; c) in lym- 
phocyte; d) in fibroblast. 
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E X P E R I M E N T A L  R E S U L T S  

The study of s ingle ce l l s  showed that  the DNA content in the l ep ra  cell  is r e l a t ive ly  constant  and c o r r e -  
la tes  c l e a r l y  with its s t ruc tu ra l  s ta te .  For ins tance,  the mean indices of extinction of young, poor ly  vacuola ted  
l e p t a  ce l l s  (in pat ients  t e s t ed  before  t rea tment )  va r i ed  f r o m  0.23 to 0.28. In l e p t a  ce l l s  under  the influence 
of t r e a t m e n t  the in tensi ty  of the Feulgen reac t ion  was constant ly  much lower  (extinction index 0.16-0.18). The 
d e c r e a s e  in extinction during des t ruc t ion  of the l e p t a  cel ls  took p lace  mainly on account  of DNA-fuchsin g r a n -  
ules with the h ighes t  optical  densi ty.  F o r  Instance,  in the young l e p t a  cell  an extinction of between 0.46 and 
0.82 was found at 23% of the points of m e a s u r e m e n t ,  whe reas  in the d i s in tegra t ive  ce l l s  it was found in only 
0.5% (Fig. l a ,  b). Compared  with the r e su l t s  of cy tophotomet ry  of o ther  cel ls  in the l ep romatous  infi l trat ion,  
the DNA content ( intensity of the Feulgen react ion) in the l ep ra  cel ls  was constantly lower  than in lymphocytes  
and f ib rob las t s ,  whose mean extinction was 0.39 and 0.38, r espec t ive ly .  Analys is  of the h i s t og rams  (Fig. l c ,  
d) showed the v i r tua l  absence  of granules  of DNA-fuchsin of low optical  density,  with an extinction of under  
0.26, in the lymphocytes  and f ib rob las t s ,  although they were  compara t ive ly  numerous  in the young (31.7% of 
points of measu remen t )  and, in pa r t i cu l a r ,  in the f r a g m e n t a r y  l ep ra  cel ls  (64.2% of points of measuremen t ) .  

Since it was  imposs ib le  to de t e rmine  the intensi ty of the react ion  in s e r i a l  sect ions at different  levels  
of the s a m e  cell ,  a pho tomet r i c  invest igat ion was made of f r agmen t s  of the focus of infil tration, which was 
c l ea r l y  d i sce rn ib le  throughout the extent  of both s e r i e s  of sect ions  at dif ferent  depths.  An a r e a  of infi l t rat ion 
consis t ing mainly  of l e p t a  ce l l s  with a minimal  number  of o ther  cel ls  was chosen. The a r e a  was divided into 
8-12 r ec t angu la r  (because of the r ec tangu la r  shape of the scanning grating) f ields,  and these  were  measu red  
success ive ly .  The r e su l t s  of pho tomet ry  of the f r a g m e n t s  of the focus of inf i l t rat ion for  each sect ion were  
aggrega ted  by the Wang-720C computer .  The r e su l t s  of photomet ry  of s e r i e s  of sect ions with r e s p e c t  to mean 
extinction values  a r e  given in Table  1. The cell  f ields of l ep ra  cel ls  had mean extinction values c lose  to those  
obtained during the invest igat ion of single cel ls  of s i m i l a r  s t ruc tu re .  Some inc r ea se  in extinction could be ex-  
plained by a spr inkl ing of single lymphocytes  and f ib rob las t s  among the mass  of l ep ra  cel ls .  Marked f luc tua-  
t ions in the mean extinction index w e r e  constant ly  d i scovered  in individual sec t ions  within the s e r i e s .  During 
the invest igat ion of f ie lds  of young l e p r a  ce l l s  they accounted for  up to 30% (0.22-0.30) of the total,  but up to 
35% of d i s in tegra ted  l e p r a  ce l l s  (0.14-0.20). Meanwhile, the r e s u l t s  of pho tomet ry  aggrega ted  for  s e r i e s  of 
sect ions  were  re la t ive ly  c lose  within the l imi t s  of each cl inical  group. In the untreated pat ients  the extinction 
index var ied  f r o m  0.25 to 0.26, and during r e g r e s s i o n  f r o m  0.15 to 0.17. The d i f fe rences  for  the groups of 
pat ients  w e r e  s t a t i s t i ca l ly  significant.  

The r e su l t s  thus show that ff the DNA content is de te rmined  in histological  sect ions  stained by the Feulgen 
method, invest igat ion of single sec t ions  may show cons iderab le  f luctuations;  r e l i ab le  r e su l t s  can t he re fo re  be 
obtained only by the study of s e r i a l  sec t ions .  
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