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T h e  P o s s i b l e  L o s s e s  of  D N A  f r o m  ' F r e e z e - S u b s t i t u t e d '  T i s s u e  in the  Dif ferent  H i s t o l o g i c a l  P r o c e d u r e s  

I t  was found  in a prev ious  pape r  1 t h a t  24% of DNA 
f rom f reeze - subs t i t u t ed  r a t  l iver m a y  be lost  du r ing  his to-  
logical procedure .  There  is a lot  of ev idence  t h a t  D N A  in 
solut ion is sensi t ive  to  changes  of t e m p e r a t u r e  ~-e. The 
changes  m a y  consis t  of s ignif icant  deg rada t ion  of t he  
macromolecu les  of DNA. In  t he  course  of his tological  
procedure ,  t he  t issues are  f i rs t  f rozen in freeze s u b s t i t u t e d  
p rocedure  and  t h e n  w a r m e d  up  to  ca. 60 °C for embedd ing .  
In  th is  pape r  the  inf luence of freezing and  wa rming  up on 
D N A  c o n t e n t  in ra t  l iver was  s tudied,  as well as inf luence 
of m e t h y l  benzoa te  and  xy lene  as med ia  necessar i ly  used 
in t h e  histological  t echnique .  

Material and methods. The  l iver of the  male  ra t s  weighing 
150-200 g were  used in t he  expe r imen t .  The  samples  
weighing 30-100 mg  were cu t  off f rom the  same liver lobe. 
Controls  were  f ixed in m e t h a n o l  for 3 h in room t e m p e r a -  
ture,  t h e n  sec t ioned  on t h e  freezing mic ro tome  for 50 /* 
th ick  sections.  D N A  was  de t e rmined  in the  un touched  
sect ions  and  in sect ions  e x t r a c t e d  by  dist i l led wa te r  in 
room t e m p e r a t u r e .  E x p e r i m e n t a l  f r a g m e n t s  were  freeze- 
s u b s t i t u t e d  in m e t h a n o l  in --  79 °C, 12 days  long. Sect ions  
were  p repa red  a f t e rwards  in t he  same way  as t he  cont ro l  
mater ia l .  Af te r  sect ioning,  t he  mate r ia l  was  t r e a t ed  in 
d i f fe ren t  ways  according  to  scheme  in the  Figure.  
Me thods  of D N A  de t e rmina t i on ,  as well as m e t h o d  of 
s ta t i s t i ca l  analysis ,  were  descr ibed previous ly  ~. 

Results. In  t he  Table  m e a n  values  of D N A  c o n t e n t  
expressed  as P mg  % of f resh we igh t  of t issue are given. 
In  2 e x p e r i m e n t a l  g roups  s igni f icant  decrease  of D N A  
c o n t e n t  was  found :  in t he  f r eeze - subs t i tu t ed  mate r ia l  
w a r m e d  up  to  60 °C and  in t h e  f r eeze - subs t i tu t ed  mate r ia l  
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e x t r a c t e d  in me t h y l  benzoa te  and  xylene.  Bo th  groups  
were  in t he  last  s t ep  ex t r ac t ed  by  water .  The m e a n  resul ts  
of these  groups  c o m p a r e d  to  t he  contro l  one show the  
s ta t i s t ica l ly  s ignif icant  (P  < 0.01) differences.  The de- 
crease of DNA c o n t e n t  in the  mater ia l  w a rmed  up to 60 °C 
is 11.4%, and  in the  e x t r a c t e d  by  organic  so lvents  
mater ia l  i t  is 16.3%. In  t he  o the r  groups  the  di f ferences  
ill compar i son  wi th  control  are small  and  insignif icant .  

Discussion. The sum of losses in t he  mater ia l  w a r m e d  
up to 60°C and  mater ia l  e x t r a c t e d  by  the  organic  
so lvents  used is 27.7%. A similar  effect :  24% loss of 
D N A  was  obse rved  a f te r  full his tological  p rocedure  in F -S  
t i ssuesL I t  seems t h a t  b o t h  warming  up and  ex t r ac t i on  
in organic so lvents  are t he  ma in  fac tors  in lowering the  
D N A  c o n t e n t  in t issues in the  course of histological  pro-  
cedure.  I t  is in te res t ing  t h a t  1)NA, which  is b o u n d  to  t he  
s t ruc tu ra l  p ro te ins  of nuclei, is sensi t ive  to the  increase of 
t e m p e r a t u r e .  The  inf luence of low t e m p e r a t u r e s  was in- 
s ignif icant ,  a l t hough  pe r fo rmed  several  t imes  on the  
sample .  The  losses of D N A  from the  t issues a f te r  proce-  
dures  descr ibed  in th is  p a p e r  are  d e p e n d e n t  on the  rise of 
t e m p e r a t u r e s  and  on the  e x t r a c t i o n  of l ipids by  organic  
solvents .  E x t r a c t i o n  of l ipids f rom the  sect ions  m a y  in- 
crease the  wa te r  pe rmeab i l i t y  in to  the  cell nuclei.  No 
obse rva t ion  concern ing  the  DNA solubi l i ty  in organic  
so lven t  is known.  We  have  ignored in th is  p a p e r  t he  dis- 
cussion of the  inf luence of paraf f in  wax  used for en lbed-  
ding on the  possible D N A  loss. Bu t  it  seems no t  to  be an 
i m p o r t a n t  fac tor  for th is  p roblem.  

Conclusions. (1) The losses of D N A  from the  ' f reeze- 
s u b s t i t u t e d '  t issues d ep en d  ma in ly  on the  2 s tages  of 
histological  p rocedure :  w a rmi n g  up to  60 °C and  ex t rac-  
t ion in m e t h y l  benzoa te  and  xylene  fol lowed by  r ehydra -  
t ion.  The  loss of 11.4% and  16.3% of D N A  respec t ive ly  
was  found  in these  2 procedures .  (2) Freez ing  of t i ssues  to  
-- 79 °C, even when  pe r fo rmed  several  t imes,  did no t  cause 
s igni f icant  loss of DNA.  

Rdsumd. Nous avons  6tudi6 l ' inf luence de la r6frig6ra- 
t ion et  du chauffage  sur le con tenu  en A D N  dans  le foie 
du rat ,  de  m6me que l ' inf luence des solvents  organiques  
employ6s  dans  Ies t echn iques  his tologiques.  Les per tes  de 
I 'ADN des t issus  somnis  au ~freeze-substi tutiom> d6pen-  
d e n t  du chauffage  ~ 60 °C (perte 11,4% ), et  de l ' ex t r ac t i on  
pa r  benzoa te  du m6thy l  e t  xyl6ne suivie de r 6 h y d r a t a t i o n  
(per te  16,3%). La  r6frig6ration ne cause pas  de pe r t e  im- 
p o r t a n t e  d ' A D N .  
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Control 33 16.6 2.6 0.5 100.0 
Control, H~O extract 16 15.6 2.6 0.7 94.0 
F-S 17 16.7 3.7 0.9 100.6 
F-S, H~O extract 19 16.4 3.3 0.8 98.8 
F-S, 3 times cooled 11 16.2 2.9 0.9 97.6 
to -- 79 °C, H~O extract 
F-S, warmed up to 60 °C 16 14.7 1.7 0.4 88.6 
H20 extract 
F-S, organic solvents 16 13.9 1.1 0.3 83.7 
extract and H~O extract 
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