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The author's invest igat ion of the lung tissue of cats and dogs following extirpation of the spinal gangl ia  at the 
leve l  CT--D 5 showed that the col lagen fibers of the connect ive- t issue stroma undergo destruction and disintegration. 
S imi lar  changes in the col lagen fibers were also observed when the tissue reactions of the skin to deafferentat ion 
were studied [1-3]. Since processes s imi lar  in their course to chronic aseptic in f lammat ion  take place  in a deaf-  
ferentated region, with marked inf i l t ra t ion of neutrophils and macrophages, the observed disturbances in the connec-  

t ive- t issue stroma have been associated with increased proteolytic act ivi ty  in this zone [1]. 

In order to verify this hypothesis, the proteolyt ic  act ivi ty  was studied in the tissues of the in tac t  and deafferen-  

tared lung. The method of determinat ion of proteolyt ic  act ivi ty  by means of substrate (gelating) films [4], as modi -  
f ied by the author, was used. 

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

After prel iminary experiments using various photographic films and photographic plates marketed by Soviet 
industry (type MZ-2,  mikrat  "200" diaposi t ive plates, e tc . , )  i t  was eventual ly  decided to use nuclear  plates of type 

MR, character ized by an emulsion layer  of min ima l  thickness (8-15 g) and by the very smal l  dimensions of the mi -  
crocrystals of the silver halides. 

The degree of proteolysis was determined by the originators of this method after f ixation of the tissues for 

24-72 h with formaldehyde vapor at 4 ~ The mater ia l  for the present investigation consisted of sections about 30 g 
thick and 5 �9 t0  mm in size, cut on a freezing micro tome from fresh, unfixed tissue.* 

The i l lumina ted  plates were developed in any developer  and fixed. After washing with dist i l led water the 

plates were gently dried and the prepared section placed on the emulsion layer. Sections of the lung of the in tac t  
animals and the animals undergoing the operat ion were fixed to the same plate  to create  ident ica l  conditions of 

analysis. The plates together with the affixed sections were placed in a moist chamber  and incubated for 18-20 h 
at 37~ " To prevent the sect ion from drying, from t ime to t ime  they were slightly moistened by a soft brush soaked 
in ace ta te  buffer, pH 5.0. 

The subsequent t rea tment  of the mate r ia l  was as described in the original formula [4]. After incubation, the 
plates were rinsed in dist i l led water. The tissue components possessing proteolytic  ac t iv i ty  l iquefied the gelat in  of 

the emulsion layer  in the corresponding areas, and the silver granules present in that layer  were washed away. The 
plates were then dried at room temperature,  and the sections fixed in 96 ~ alcohol. The loca l i za t ion  of the proteo-  
lyt ic  enzyme was determined from the size, the number, and the degree of translucency of the areas of the emul -  
sioned layer.  The re la t ive  area of translucency of this tayer was measured after affixing the sections of the lung of 

the exper imenta l  and in tac t  animals,  The area of the plate to which the section was glued was conventional ly d i -  

vided into six approximate ly  equal fractions, and each was photographed on reversible f i lm in iden t ica l  conditions 
of exposure and intensity of i l luminat ion.  The degree of transmission of light by the different parts of the trans- 
parency was de termined by a densi tometer .  The number of measurements on each transparency was 36. The mean 

* In the author's opinion, during the invest igat ion of tissues with re la t ive ly  low proteolyt ic  act ivi ty ,  i t  is advisable 
to use unfixed mate r i a l  because fixation with formalin inevi tab ly  leads to par t ia l  depression of the enzyme activity.  
"~With shorter periods of incubation,  satisfactory results cannot be obtained in the study of tissues with 
low proteolyt ic  activity.  
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Curve of protease activity in the lung tissues of cats on normal conditions (A), and 8 
days (B) and 9.0 days (C) after removal of the spinal sensory ganglia. Along the axis 
of abscissas-number of measurements, along the axis of ordinates-densitometric 
readings of the degree of transmission of light by the emulsion layer after at tach- 
ment of the se t ,on .  In B the area of translucency of the gelatin layer (bounded by 
the curve and the axis of abscissas on the graph) is larger than in normal, but in C 

it is smaller. 

values were calculated from the densitometer readings after measurement of each of the six fractions of the sec- 
tion, mad a curve was plotted showing the transmission of light by the emulsion layer for the total area of the sec-  
tion. Next, by means of a planimeter, the relative area of translucency was determined, bounded by the curve and 
the axis of abscissas. 

E X P E R I M E N T A L  R E S U L T S  

The study of the lung tissue of the intact animals by the substrate film method revealed a high level of pro- 
teolytic activity in the adventitia of the blood vessels and bronchii, while the activity of the proteases in the lung 
parenchyma was weaker (see figure, A). 

In the lung tissue of the animals after removal of the spinal ganglia, during the first days after the operation 
(up to 5 days) the proteolytic activity was approximately 81.4% higher than in the controls (see figure, B). Later 
(until the 7th-9th day) no significant differences could be found by the method described between the lung tissue 
of the intact and the denervated animals. However, at the end of the second week after the operation, the inten- 
sity of proteolysis in the deafferentated lung fell appreciably, and later the decrease became more considerable (see 
figure, C). The area of translucency of the emulsion layer in this case was 91% below that in the control. 

It may be concluded from the results obtained that destruction of the fibrous structures during the first days 
after removal of the spinal ganglia may be due to increased proteolysis (possibly on account of the activity of the 
proteolytic enzymes of the leukocytes). Destruction of the collagen fibers at later periods after the operation is dif- 
ficult to attribute to increased proteoIytic activity, for the results obtained demonstrate a marked fall in the level 
of proteolysis in the deafferentated lung by comparison with the controls. The latter is probably associated with the 
predominance of sclerotic processes over processes of destruction at this period, and this is confirmed by the result 
of a morphological study of the tissue of the deafferentated lung. However, the possibility is not ruled out that the 
changes in the fibrous stroma in the late periods after operation may be due to a disturbance of the trophic function 
of  the nerve as a result of deafferentation. 

S U M M A R Y  

A study has been carried out on proteolytic activity in the tissues of an intact and deafferentiated lung in 
cats and dogs, A modification of Adams' and Tugan's method has been developed (applicable to Soviet-made 
photographic materials and in account with the characteristics of tissues with a relatively small content of proteo- 
lytic enzymes) for determining proteolytic activity with the aid of substrate films, 

It has been shown that in the early days after the removal of cerebrospinal sensory ganglia, the proteolytic 
activity in the lung tissues is increased, but by the 7th-gth day it fails down to normal, whereupon a progressive de- 
crease in the activity of proteases is observed. 

A decrease in the activity of proteolytic enzymes in the tissues of a deafferentated lung is attributed to pre- 
dominance of sclerotic processes in the later periods after an operation, 
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