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A method of a s s e s s i n g  the s tate  of ce l l  and t i s sue  function on the bas i s  of t he i r  abili ty to 
e l imina te  p rev ious ly  adso rbed  dye is suggested.  The theo re t i ca l  bas i s  of the method is 
the p r o p e r t y  of ce l l s  to ac t ive ly  e l imina te  t he i r  metabol ic  p roduc ts .  It  was shown e x -  
p e r i m e n t a U y  that  the l ibe ra t ion  of dye (desorption) is accompanied  by the expendi ture  of 
ene rgy .  I f  g lycolys is  in the ce l l  is inhibited, its powers  of e l iminat ion a re  depressed .  
Thyro id  hormone  s t imula te s  the e x c r e t o r y  function of the cell ;  the p r e sence  of an MOP 
s a r c o m a  in r a t s  p a r a l y z e s  this  ce l l  function. 
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Of al l  va r i an t s  of the method of v i ta l  s ta ining of t i s sue s ,  the one mos t  commonly  used  and for  the 
g r e a t e s t  benefit  is that  of s ta ining the t i s s u e s  in v i t ro ,  followed by quanti tat ive es t ima t ion  of the bound dye, 
as developed in D. N. Nasonov ' s  school.  By a combinat ion of this  method with m i c r o s c o p y  of the i n t r a -  
v i ta l ly  s ta ined t i s s u e s ,  the gene ra l  p r inc ip les  of the r e sponse  of l iving m a t t e r  to ex te rna l  f ac to r s  have 
been  success fu l ly  studied [5, 6]. However ,  this  method has one ve ry  impor tan t  disadvantage:  the s tate  of 
function of cel ls  and t i s s u e s  has  been studied a f t e r  t h e i r  isolat ion f rom the o rgan i sm  (in vi t ro) ,  and the 
r e su l t s  t he re fo re  do not a lways re f l ec t  the s ta te  of the t i s s u e s  in si tu.  To ove rcome  this disadvantage a t -  
t e m p t s  have been made to s ta in  the t i s s u e s  in si tu,  and then to kil l  the an imals  and to de te rmine  the quan-  
t i ty  of  dye bound by va r ious  t i s s u e s  [1, 3, 7]. Unfortunately,  a f t e r  many  a t t empts  to use this var ian t  of the 
technique to a s s e s s  the s ta te  of  cel l  function, the w r i t e r s  were  forced to conclude that it is absolutely  un-  
sui table  for  th is  purpose .  The quantity of  dye bound a f t e r  in t ravenous  injection is de te rmined  not by the 
s tate  of the cell ,  but by the r eac t iv i ty  of the re t i cu lo -endothe l ia l  s y s t e m  [2], the veloci ty  of the blood flow 
of the given organ,  the p e r m e a b i l i t y  of the blood v e s s e l s ,  and o ther  f ac to r s  that  it is v i r tua l ly  imposs ib le  
to take into account.  T h e r e  a re  no grounds for  cons ider ing  that  under  given conditions the intensi ty of 
s taining of the ce l l s  depends on the i r  s ta te  of function. In the w r i t e r s '  opinion, to a s s e s s  the s tate  of cel l  
function, the method of desorp t ion  of a p rev ious ly  bound dye by the cel ls  could be v e r y  informat ive .  

The theo re t i ca l  bas i s  of the method is as follows. In the cell ,  just  as in an in tegra l  sys t em,  m e t a b -  
o l i sm takes  p lace ,  and this  r e q u i r e s  two p r o c e s s e s  of equal  impor tance :  the f i r s t  is the se lec t ive  intake 
of subs tances  for  synthes is  of the cel l  components ,  the second the se lec t ive  e l iminat ion of metabol ic  prod-  
uc ts ,  without which prolonged ex i s tence  of the cel l  would be imposs ib le .  

I t  is sugges ted  that  the in tensi ty  of e l iminat ion  not only of metabol ic  products ,  but also of a foreign 
dye, f rom the cel l  could be used  as a m e a s u r e  of its functional act ivi ty .  The higher  the functional act ivi ty 
of the cel l ,  the m o r e  rapidly  it would e l imina te  metabol ic  products  o r  foreign dyes;  converse ly ,  the m o r e  
d e p r e s s e d  i ts  act ivi ty ,  the lower  the r a t e  of e l iminat ion .  El iminat ion of foreign m a t e r i a l s  f rom cel ls  is 
an act ive p r o c e s s ,  requi r ing  the expendi ture  of energy .  These  suggest ions  have been tes ted  exper imen ta l ly .  
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TABLE 1. Changes  in  Degree  of S ta in ing  (Sorption) and I n t e n s i t y  of 
~Deco lo r i z ing"  (Desorpt ion)  of T i s s u e s  of V a r i o u s  O r g a n s  in  Mice 

R e c e i v i n g  an E x c e s s  of T h y r o i d  and in  Rats  d u r i n g  Deve lopmen t  of 

S a r c o m a  MOP (in %of  con t ro l )  

Experimental 
conditions 

Increased ~hyroid con- 
tent in ~.~Ce produced 
by daily fe~ding wire 
I00 mg thyroid 
extract 

Transplantation of 
MOP sarcoma into 
rats 

~-" Cortex 0 ~,.. 

. ~  ~ ~,o 

112= 86 179" 
98 184" 

15 128' 108 
119 ~ 109 

15 84 206* 

L~ beml 
sphere 

82 ~5" 
2 56* 65* 

:erebellum 

79* 204* 
84* 252* 
98 173" 
85 66* 
75* 206* 

Liver 

83* t 73* 63* 71" 

Kidney 

~.~ e~.~ 

41" 160" 
78* 10t 
52* 171" 
60* 49* 
57* 113 

Kidney 

58* 169" 66* 64* left 
100 48* right 

Liver 

~ ~  

65* 128" 
109 90 
136" 114 
133" 73* 
80 115 

* D i f f e r e n c e s  be tween  e x p e r i m e n t  and c o n t r o l  s i gn i f i can t  for  which 

P<0.05. 
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Fig. 1. Rate of elimination of dye by living (i) and dead (2) muscles. 
Abscissa, time (in rain); ordinate, rate of elimination of dye (in con- 

ventional units). 

Fig. 2. Change in intensity of elimination of dye by muscles under 
the in f luence  of v a r i o u s  f a c t o r s .  

EXPERIMENTAL METHOD 

The paired sartorius muscles of frogs were stained in vitro with neutral red in a concentration of 
0.05%for 30 rain. One frog was then killed either with boiling Ringer's solution or with hot steam. The 
experimental and control muscles were then incubated ("decolorized") in Ringer's solution at a strictly 
controlled temperature (25~ The quantity of dye eliminated into the surrounding solution during the 
period of incubation was determined photometrically. The muscles, after rinsing, were placed in acid- 
ified alcohol to extract the remaining dye. The intensity of desorption (in %) was determined by the equa- 
tion: 

a 
D = ~.100, 

where s is the quantity of dye eliminated into the surrounding solution, and b the quantity of dye extracted 
by alcohol. To investigate the role of respiration and glycolysis in the excretory function of the cell the 
corresponding inhibitors - KCN and monoiodoacetate (MIA) - were used; the muscles were kept for 10-15 
rain in solutions of these inhibitors before "decolorizing." At the same time,the effect of mechanical load- 
ing on the intensity of elimination of the dye was studied, for which purpose weights of different sizes were 
suspended from the muscle at the time of incubation. 

EXPERIMENTAL RESULTS 

The dead muscle virtually did not eliminate the previously bound dye (Fig. I), whereas the living 
muscle excreted most of the dye in the course of 30 min. If the muscle was kept before "decolorizing in 
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Ringer ' s  solution with the addition of 2 x 10 -4 M ~-dini t rophenol  (q-DNP) for  20 min, the intensity of e l im-  
ination of the dye (desorption) was increased ;  the same effect  was observed  a f te r  the action of a 5-g load 
(Fig. 2). Higher concentra t ions  of q -DNP,  o r  increas ing  the load to 25 g, reduced the intensity of deso rp -  
t ion v i r tua l ly  to the cont ro l  level .  If  the musc les  were  kept in MIA (10 -4 M) for  only 10 min before  "de-  
color iz ing ,"  i .e . ,  i f  g lycolysis  was blocked, desorpt ion was sharply  reduced.  The resu l t s  of this  expe r i -  
menta l  ver i f ica t ion  of the method show that the ability of cel ls  to el iminate dye is a v e ry  important  index 
of t he i r  functional activity and that tbe e x c r e t o r y  function of the ce l l  is an active p roces s  requi r ing  the ex-  
pendi ture  of energy ,  and also that glycolysis  is probably the chief  source  of energy  for  this cel l  function. 

The functional state Of t i s sues  of var ious  organs taken f rom mice rece iv ing  thyroid  ex t rac t  for  a long 
t ime was invest igated by the desorpt ion method [4]. The t i s sues  were stained ins i tu ,  and the dye was in-  
jec ted  in t ravenously .  The organs stained in situ were  d issec ted  and then incubated ("deeolor ized ' )  in Ring- 
e r ' s  solution with glucose at 37~ for  1.5 h. The resu l t s  showed (Table 1) that an excess  of thyroid  ho r -  
mone in the b o d y s h a r p l y  s t imulated the e x c r e t o r y  ability (desorption) of cel ls  of the c e r e b r a l  cor tex,  c e r e -  
bellum, and kidneys.  Desorpt ion by l i ve r  cel ls  was vir tual ly  unchanged, indicating that the hormone acts 
se lec t ive ly  on dif ferent  organs .  It is impor tant  at this stage to note that thyroid  act ivates  the functional 
act ivi ty of nerve  cel ls  pa r t i cu la r ly  intensively.  Meanwhile, the desorpt ion method was also used to a s sess  
the state of function of var ious  cel ls  and t i s sues  of ra ts  with t umors  (transplanted MOP sarcoma) .  In these 
cases  the e x c r e t o r y  power of the cel ls  of the c e r e b r a l  hemispheres ,  liw.~r, and kidneys was para lyzed,  as 
ea r ly  as on the fifth day a f t e r  t ransplanta t ion  of the tumor .  

The resu l t s  of this expe r imen ta l  ver i f ica t ion  of the desorpt ion method as applied to the state of func- 
t ion of the t i s sues  in animals  loaded with excess  thy ro id  and during the development of tumors  suggests 
that the method could provide objective and v e ry  valuable informat ion as r ega rds  both the functional ac -  
t ivi ty of the cel ls  and t he i r  behavior  in var ious  p r o c e s s e s  taking place in vivo. This ,  in turn,  enables the 
method of desorpt ion  of vi tal ly bound dyes to be recommended  as a means  of assess ing  the functional state 
of cel ls  under  different  conditions of t he i r  ex is tence .  
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