
also noted that  s a t i s f ac to ry  r e su l t s  were  obtained by i r radia t ing  p r e p a r a t i o n s  with u l t rav io le t  light while in 
ac r id ine  o range  solution. The Na2I-IPO 4 solution a lso  can be rep laced  by isotonic sodium chloride solution. 
However ,  be t te r  con t ras t  between staining of the s i s t e r  chromat ids  and be t t e r  quality of staining were  obtained 
by the method suggested above.  Ins tead of acr id ine  orange it is poss ib le  to use  an aqueous solution of Hoechs t  
33258 (1 /~g /ml )  with the s a m e  effect .  If  b a r i u m  hydroxide t r e a t m e n t  was prolonged or  if the t e m p e r a t u r e  of 
the solution r o s e  to 37~C, both ch romat ids  were  pa le ly  stained and the phenomenon of different ial  staining did 
not occur. 

If 5 -bromodeoxyur id ine  was added to a cul ture  of Chinese h a m s t e r  ce l l s  under the conditions desc r ibed  
above an ef fec t  of d i f ferent ia l  s taining of the s i s t e r  ch romat ids  was obse rved  in 95-98% of cells ,  and if added 
to a cul ture  of  human lymphocytes  it was obse rved  in 75-90% of ce l l s  depending on the  individual. These  v a r i -  
a t ions can evidently be a t t r ibuted to d i f fe rences  in the durat ion of the cel l  cycle  in di f ferent  individuals and 
a lso  with the  m o r e  rap id  asynchroniza t ion  of the human lymphocyte  cul ture  than the cul ture  of Chinese h a m s t e r  
ce l l s .  

The  level  of  s i s t e r  chromat id  exchanges  in Chinese  h a m s t e r  ce l l s  was  de te rmined  in the c o u r s e  of the 
expe r imen t s .  On ana lys i s  of  500 ce l l s  the mean  number  of  s i s t e r  exchanges  p e r  cell  was 6.004 with a d i s p e r -  
sion of 7.376 and a 95% confidence in terval  of the mean f r o m  4.768 to 7.557 exchanges  pe r  cel l .  The  number  
of  exchanges per  cell  va r i ed  f r o m  0 to 15. The  level  of s i s t e r  chromat id  exchanges in human lymphocytes  
was  de te rmined  a f t e r  different  methods of fixation and with the use  of cu l tures  f r o m  the same  donor.  In each 
case  50 me taphases  were  analyzed.  With fixation at 72 h the mean number  of exchanges pe r  cell  was 7.00, 
and a f te r  96 h it was 6.92, or  v i r tua l ly  the same .  La te r  f ixation can thus be used in o rde r  to obtain a l a r g e r  
number  of mi to ses  in cu l tures  of human lymphocytes ,  for  the t i m e  of f ixation does not a f f e c t t h e  number  of 
s i s t e r  chromat id  exchanges.  
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A modificat ion of Nove l l i ' s  combined his tological  s taining method whereby the functional s ta te  
of hepatocytes  can be de te rmined  is suggested.  

KEY WORDS: l iver;  hepatocytes ;  a lc ian blue.  

The  di f ferent ia t ion of flmctional s ta tes  of cel ls  during the study of  nat ive and fixed t i s sues  continues to 
a t t r ac t  the at tention of expe r imen ta l  w o r k e r s  and pathomorphologis ts .  The re  a re  indications in the l i t e r a tu r e  
of d i f fe rences  in the functional s ta te  of ce l l s  and the labi l i ty  of ce l lu la r  s t r u c t u r e s  in the o rgans  under no rma l  
and pathological  conditions [1, 5, 6]. 

Novell i  [7] suggested a method of double s taining - with alcian blue and carbol  fuchsin - of diSferent o rgans  
of exper imenta l  an imals ,  including the l iver .  Novell i  concluded that  this  method can be used to d i f ferent ia te  
cel ls  on the ba s i s  of the i r  functional s ta te .  P a r a l l e l  exper imen t s  on isolated nuclei  and with s taining by the 
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Brachet  and Feulgen methods (Novelli [7]) have shown that this method revea ls  the total DNA and RNA con- 
tent and that mitotic f igures  and connective t issue a r e  well stained. A formula for the method, whereby dif- 
fe rences  in the functional state of the hepatocytes can be detected, is given in [7]. The hepatocytes a re  di-  
vided into the following six types:  type 1) cel ls  with blue cytoplasm, nuclear  chromat in  red  against  a blue 
background, nucleoli br ight  red;  type 2) cel ls  with blue cytoplasm, nucleus completely stained red; type 3) cells  
with blue cytoplasm, per inuclear  space red,  nucleus blue, and chromat in  granules purpl ish-red;  type 4) cells 
with red  cytoplasm, nucleus deep blue, nucleoli  and chromat in  red; type 5) cells  with yellow cytoplasm, some-  
t imes  with a nar row r ed  r i m  around the nucleus, the nucleus itself deep blue; type 6) cells in a state of ka ryo -  
kinesis,  cytoplasm blue, ch romosomes  purp l i sh - red .  Intermediate  types also exist.  

Cells of types 1 and 2 re f lec t  different degrees  of weakening of the prote in-synthes iz ing activity of the 
hepatocytes .  Cells of types 3 and 4 re f lec t  st imulation of protein biosynthesis  in the l iver  cells.  Cells of 
type 5 are  in a state of necrobios is .  

However,  by using the existing formula  it is ve ry  difficult to obtain c lear  resu l t s :  the f i r s t  phase of 
staining with alcian blue does not work, and it is difficult to obtain rapid differentiation. Novelli likewise does 
not state whether other fixatives can be used or  whether sections can be cut with a f reezing micro tome.  

We have there fore  modified the above method in o rder  to obtain c lear  and permanent  staining of the 
prepara t ion.  The modification is as  follows: 

1. Ca rnoy ' s  fixative can be used together  with formal in  and alcohol. 

2. After  staining of the prepara t ion  in 1% KMnO 4 solution the sections must  be kept in a i r  at  r o o m  t em-  
pe ra tu re  for 30 sec to 1 rain. 

The KMnO 4 solution is best  made up ex tempore .  If the solution is used on the second day it can be 
warmed for 4-5 rain in an incubator at  37~2. 

3. The prepara t ion  is stained in the 1% solution of alcian blue for 20 sec to 1 rain, and not for 5-10 min 
as stated in the formula.  It should be noted that the solution of the dye must  be warmed in an incu- 
bator  at 37~ for 35-40 rain before use, and in the r o o m  where the staining is ca r r ied  out the t em-  
pe ra tu re  must  be between 20 and 22~ In this case not only the dye made in England - alcian blue 
8GN150 - but also the Soviet prepara t ion  can be used. 

4. Af ter  differentiation in 90 ~ alcohol, acidified with acetic acid, dehydration in absolute alcohol is im-  
mediately ca r r i ed  out. 

5. Not only paraff in  sect ions but also t issue sect ions cut with a f reezing mic ro tome  can be used. 

6. If staining is ca r r i ed  out in alcian blue solution for 15-25 see and the Sections a re  then at once r insed  
in tap water,  and after  staining in carbol  fuchsin careful  (gentle} differentiation is ca r r i ed  out, only 
the Kupffer cel ls  will be stained. 

Novelli  states that alcian blue (experiments in vitro) exhibits affinity "for some insoluble carbohydrates ,  
glycoproteins,  and cer ta in  phosphorous compounds."  We ca r r i ed  out a se r ies  of experiments  to stain the l iver  
of experimental  animals  with alcian blue and in para l le l  experiments  used Shabadash 's  method to stain for 
glycogen (with Schiff 's  reagent) .  The glycogen content in the hepatocytes was found to be direct ly  proport ional  
to the intensity of staining of the cy top lasm of the cells with alcian blue. If sect ions were  stained by Shabadash 's  
method and then counterstained with alcian blue, very  weak and not always dist inct  staining of the cytoplasm 
of the cel ls  a b lu ish-green color could be observed,  but in this case the nuclei often did not stain. 

When paral le l  ser ies  of sect ions were stained for RNA by Brache t ' s  method and by Novel l i ' s  method, if 
RNA accumulated in the cytoplasm staining with alcian blue and carbol fuchsin appeared as c r imson  granules,  
sca t te red  over the cytoplasm of the hepatocytes,  with some increase  in concentrat ion around the nucleus. In 
sections with little or  no RNA (with Brache t ' s  react ion for control), on staining by NoveHi 's  methodthe g ran -  
ules descr ibed above could not be seen or  were  only sol i tary.  

Solutions of alcian blue and carbol  fuchsin are  suitable for use for 1.5 months provided tha t  they a re  kept 
in darkness  at  r o o m  tempera tu re .  The stained f i lms likewise should be kept in darkness .  Their  stain las ts  
for 2-2.5 yea r s .  It should be noted that the sections obtained by this staining method a re  convenient for m o r -  
phometry ,  if a measur ing  grid for cy toh is tos te reomet r ic  investigations is used [2-4]. 

Consider ing that the total t ime taken to stain the prepara t ions  is very  short  (of the o rder  of 2-3 rain), 
this method can also be recommended  as a special  rapid method. It can also be used as a method of p re l imi -  
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naryassessment  of the state of the protein, nucleic acid, and carbohydrate metabolism and of the elastic mem- 
branes of the blood vessels  of the liver, when a large quantity of material  has to be processed in a short time. 

The method is suitable for use by experimental morphologists when studying the effect of chemicals on 
the l iver and other organs and when determining the functional state of the t issues.  
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A method of biomicr0scopy of the lungs using a modified experimental lung fixing device is sug- 
gested. It enables intravital investigation of the microcfrculation of the lung tissue to be car -  
r ied out not only during artificial  respirat ion,  but also during spontaneous breathing of the ani- 
mals. 
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A difficult stage of intravital investigation of the pulmonary microcirculation is fixation of the lung tissue. 
Various technical approaches to the solution of this problem are  known [1, 2, 6]. However, all have certain 
shortcomings: considerable t rauma during fixation of the lobe of the lung, the impossibility of using high mag- 
nifications during visual observatioff, the use of complex optical systems, etc. 

The method of fixation of a superficial par t  of a lobe of the lung by means of a special fixing device [7] 
is less traumatic and enables the investigation to be undertaken under high power of the microscope. The 
immobility of the region under observation is achieved by the use of a negative pressure  created in the tubing 
of the fixing device. 

This part icular  design of the device has been suggested for large animals (dogs}, so that it naturally 
cannot be used to study the mierocirculation in small laboratory animals. 

In this paper a design for a fixing device for the lobe of the lung is suggested [3] which not only allows 
the microcirculation to be studied in small laboratory animals (albino rats}, but if necessary the animals can 
be switched to spontaneous breathing in the course of the observations [4]. 

The lung fixing device (Fig. 1) consists of the body 1, the lid 2, a glass 3, the floor of the inner chamber 
4, and the tubes 5 and 6. The body contains two chambers (inner 7 and outer 8}, isolated from each other by 
the parti t ion 9. Holes 10 are made in the base of each chamber. The ML-2 luminescent microscope, working 
in reflected light [5], was used for biomicroscopy. 
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