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An ins t rumen ta l  method is suggested for  de termining the act ivi ty of ox ido- reduc tases  using 
t e t r azo l ium sa l t s  as the indicator .  The method is based  on the p r o p e r t i e s  of fo rmazan  gran-  
ules ,  which re f lec t  incident light to a f a r  g r e a t e r  degree  thsn the accompanying nonc rys t a l -  
line reac t ion  products  deposi ted in the t is  sues,  and also m o r e  than the p igmented  cel l  organoids .  
The exper imenta l  es t imat ion  of NADP -H2-d iaphorase  act ivi ty in the in te rmedia te  lobe of the 
p i tu i tary  of control  a n d e x p e r i m e n t a l  groups of r a t s  demons t r a t e s  higher  reproduc ib i l i ty  of 
the r e su l t s  obtained by the proposed method than by visual  a s s e s s m e n t .  

To de te rmine  the ac t iv i ty  of dehydrogenases ,  d iaphorases ,  and monoamine  oxidases  in cy tochemis t ry  
and h i s tochemis t ry , the  intensi ty of deposit ion of granules  of reduced  t e t razo l ium sa l t s  is cus tomar i ly  e s -  
t imated v isua l ly  [6]. Both this method,  and methods  of cy tophotomet ry  in t r ansmi t t ed  light s o m e t i m e s  used 
[1, 2, 8], have impor tan t  d isadvantages .  Fo r  many  different  r e a sons  (the wide range of d i spe r s ion  of the 
granules ,  thei r  superpos i t ion  and fusion into la rge  conglomera t ions ,  the absence  of a s tandard  shape, and 
so on) it is v i r tua l ly  imposs ib le  to count the number  of granules  visually.  Among the d isadvantages  of cyto-  
photomet ry  in t r ansmi t t ed  light may  be ment ioned the difficulW of quanti tat ive es t ima t ion  of enzyme act iv i -  
ty in spec imens  which have a lso  been stained to demons t ra t e  cel l  organoids .  

The object  of this invest igat ion was to develop an ins t rumenta l  method of quanti tat ive es t ima t ion  of 
oxidative enzyme act ivi ty.  

The p roposed  method gives much be t te r  different ia t ion of the fo rmazan  granules  agains t  the back-  
ground of s ta ined cel l  o rgano ids ,and  it r e p l a c e s  the visual  e s t ima t ion  of intensi ty of deposit ion of the gran-  
ules by photometry .  This  is done by i l luminating the h i s tochemica l  spec imen  under dark field conditions 
and record ing  the light flux sca t t e r ed  back into the m i c r o s c o p e  objective f rom a m i c r o a r e a  i l luminated with 
the aid of a spec ia l  ins t rument  [4]. The method is based  on the es tab l i shed  p rope r ty  of f o rmazan  granules  
of sca t t e r ing  light to a much g r e a t e r  degree  than s tained cel l  organoids  and than the noncrys ta l l ine  products  
of h i s tochemica l  r eac t ions  deposi ted in the t i ssue and difficult to r e m o v e  [5]. 

H i s tochemica l  r eac t i ons  for  dehydrogenase ,  d iaphorase ,  and oxidase using t e t razo l ium sa l t s  (nitro- 
BT, t e t r an i t ro -BT)  are  c a r r i e d  out in the usual  way. For  quanti tat ive a s s e s s m e n t  of the background,  in 
para l le l  sect ions of the his tological  m a t e r i a l  for  tes t ing,  a s u b s t r a t e - f r e e  reac t ion  is c a r r i e d  out (s tandard 
prepara t ion) .  

The a r ea  of the sect ion for  invest igat ion is chosen under the m i c r o s c o p e  in t r ansmi t t ed  light. Using 
mixed i l lumination in t r ansmi t t ed  light and under dark field conditions the d i ame te r  of a ve r t i ca l  incident 
beam of light is reduced  to that  of the m i c r o a r e a  on which the granules  mus t  be counted. La te r ,  when the 
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TABLE 1. Comparative Asses smen t  of Intensity of Histochemical  
Reactions by Visual and Instrumental  Methods 

Visual assessment 
A 
B 
C, 

Instrumental 
measurement 

I~ ~ ] Results of measurements 

~'N o = background control expt. 

10 0 1,9--+0,3 0,7--+0,3 
t0 0 2,7--0,2 1,2~0,2 
10 0 2,4-----0,2 2,2+0,4 

10 0,22---0,01 0,57• 0,45--+0,0l 
~A ~A #A 

Significance of dif- 
ference between con- 
trol and exptl, results 

to,os<t <to,or 
t>to,oz 
t<to,o5 

/>/0.00t 

specimen is illuminated under dark field conditions,only the intensity of the light flux from the illuminated 
a rea  is measured  by convert ing the light by means of a photoelectric cell  into an e lec t r ic  signal which can 
be r ecorded  on a galvanometer .  

The signal determining the intensity of illumination of the specimen and not induced by scat ter  of 
light of the granules is measured  over identical a reas  of the standard preparat ion.  The difference between 
the values of the e lec t r ic  signals from the experimental  and standard specimens gives a measure  of the in- 
tensity of illumination of the test  a rea .  

The suggested method was tested by compar ing  the resul ts  of a s se s smen t  of NAD. H2-diaphorase ac-  
tivity in the intermediate lobe of the pituitary obtained by parallel  visual and instrumental  measurements .  
Specimens from 10 intact male Wistar  ra t s  and 10 s imilar  animals i r radia ted  in a dose of 600 R 3 days 
before decapitation were studied (Table 1). 

The visual a s s e s s m e n t  was ca r r i ed  out by 3 experienced his tochemis ts  using a 6-point system (ac- 
tivity of the standard prepara t ion was taken as 0). The density of distr ibution of formazan granules,  mea-  
sured by the instrumental  method, was ref lected by the strength of the cur ren t  in mic roamperes .  

The resul ts  given in Table 1, demonstrat ing poor reproducibi l i ty  of the resu l t s  of visual assessment ,  
reveal  a high level of difference between the experimental  and control  values (t > t0.00 l) for identical sam-  
ples in the case of instrumental  measurements .  

A quantitative histo=cytophotometric  method of instrumental  evaluation of enzyme activity based on 
the proper ty  of formazan granules of ref lect ing much of the incident light has thus been developed. The 
method enables measurement  to be made in specimens stained for cell  organoids,  the influence of accom-  
panying ar t i facts  that are  difficult to remove to be allowed for quantitatively, and activity of enzymes to be 
investigated both over wide a reas  of tissue on the average or in single cells. The simplici ty and accuracy  
{high reproducibi l i ty  of the results)  of the method, combined with the other advantages listed above, enable 
it to be recommended  for wide use in his tochemical  investigations [3, 7]. 
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