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The intensity of hydro lys i s  of casein and of N-benzoy l - l - a rg in ine -e thy l  e s t e r  (BAEE) by 
mixed sal iva and homogenates  of the parotid,  submandibular,  and sublingual glands of ra t s  
was studied during postnatal  development.  The exper iment  showed that the highest protease  
and B A E E - e s t e r a s e  activity was found in the submandibular glands, the main source  of thei r  
supply to the saliva. After the 15th day of life the proteolyt ic  and BA EE-es t e r a se  activity 
of the submandibular glands begins to inc rease  p rogress ive ly .  

Pro teo ly t ic  enzymes  of the sal iva pe r fo rm  severa l  important  physiological  functions in the oral  cav- 
ity and lower port ions of the digestive t r ac t  [3-6, 8]. 

The p resen t  investigation was ca r r i ed  out to study age changes in proteolyt ic  and BA EE-es t e r a se  
activity of mixed sal iva and homogenates  of the parotid,  submandibular,  and large sublingual sa l ivary  
glands in r a t s .  

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

Exper iments  were  ca r r i ed  out on 94 male Wis tar  ra t s  aged 1, 7, 15, 30, 90, 300, and 540 days. Saliva 
was obtained by st imulation with pi locarpine [2]. P ro te in  was de termined by the method of Lowry et al. [7]. 

Caseinolytic activity was de termined f rom the rate  of hydrolys is  of 
mg/100g ~l/min/100g 2% casein  solution in 0.1 M Na-K-phosphate buffer ,  pH 7.6, at 37~ 

The incubation mixture  consis ted of 0.4 ml casein solution and 0.1 ml 
~s0 t . .  ,\A" .~ 2 2s sal iva or gland homogenate.  The reac t ion  was stopped with 0.5 ml 
zoo ".]. zo 10% TCA solution, and the reac t ion  for  ty ros ine  with Fol in 's  reagent  
1so / /  ~ . ~ . _  ___~ 7s was ca r r i ed  out in the supernatant .  The extinction was measured  af- 

~ -  /0 ~oo / /  �9 t e r  30 rain on the Ft~K-60 photoelectr ic  co lo r ime te r  at 750 nm. Ae- 
5o / . . . . . . . . . .  , s t ivity was expressed  in mill iunits .  (One m.u. signifies i nmole ty-  

........................... ros ine  split  f rom casein per  minute.) 
9 

7 zs 30 90Day s ~00 5~0 The B A E E - e s t e r a s e  activity was determined f rom the rate  of 
hydrolys is  of N-benzoy l - l - a rg in ine -e thy l  e s t e r .  The incubation mix-  
tu re  consis ted of I ml 1.5 �9 10-3M BAEE solution in 0.05 M Tris-HC1 
buffer ,  pH 8~ 1.5 ml of the same buffer ,  0.25 ml of a solution of soy 
t r ips in  inhibitor (0.2 mg in 1 ml 0.85% NaC1 solution), and 0.25 ml 
sal iva or  homogenate in the appropriate  dilution. The change in ex- 
t inction of the samples during incubation for  15 rain was determined 
in the cons tan t - t empera tu re  ce l ls  (30~ of the SF-4A spectropho-  
t ome te r  at 253 nm. Activity was expressed  in mill iunits.  (One m.u. 
signifies l n m o l e  BAEE hydrolyzed per  minute.) The resu l t s  were  
subjected to s ta t is t ical  analysis  [1]. 
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Fig. 1. Age changes in specific 
sal ivat ion (1) and re la t ive  weight 
of parot id (2), submandibular (3), 
and large  sublingual (4) glands in 
r a t s .  Abscissa ,  age of r a t s  (in days) ; 
ordinate ,  left:  re la t ive  weight of 
glands (in mg/100 g body weight); 
on r ight :  specif ic  sal ivation (in 
#l/min/100 g body weight). 
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Fig. 2. Age changes in production (D and specific activity (2) of pro- 
teases of the saliva and parotid (3), submandibular (4), and large sub- 
lingual (5) glands in rats.  Abscissa, age of rats (in days) ; ordinate, on 
left: specific activity (in m.u. /mg protein) of proteases of salivary 
glands; on right: production (in m.uJmin of secretion) and specific ac- 
tivity (in m.u. /mg protein) of salivary proteases. 

Fig. 3. Age changes in production (1) and specific activity (2) of BAEE- 
esterases of saliva and parotid (3), submandibular (4), and large sublin- 
gual (5) glands in rats.  Abscissa, ageof rats (in days); ordinate, onleft: 
specific activity (in m.u. /mg protein) of BAEE-esterases of salivary 
glands; on right: production (in m.u. /min of secretion) and specific ac- 
tivity (in m.u. /mg protein) of salivary BAEE-esterases.  

EXPERIMENTAL RESULTS 

The experiments showed (Fig. i) that the submandibular glands: whose relative weight in newborn 
rats is very high (400 mg/100 g body weight), increase in weight progressively more slowly during post- 
natal development than the total body weight of the a.aimals. The parotid glands, on the other hand, grow 
at the most rapid rate in the period from birth until the age of 30 days. 

The most characteristic feature of the proteases (Fig. 2) and BAEE-esterases (Fig. 3) of the sub- 
mandibular gland was a sharp rise in their activity which started on the 15th day of life. Since this process 
results in increased metabolism of proteins, this suggests that the increase in proteolytic activity itself 
determines the relative atrophy of the submandibular glands with age (Fig. i). In the parotid glands the 
activity of these enzymes remains low, at the level characteristic of the newborn animals, throughout life. 
In the submandibular glands of adult rats BAEE-esterase activity was several thousand times, and pro- 
tease activity 15 times higher than in the parotid glands. Consequently, the main source of the proteases 
of the saliva is the submandibular glands. Starting from the 10th month of life, the production and activity 
of the salivary proteases begin to decrease despite the progressive increase in proteolytic activity of the 
submandibular glands (Fig. 2). This suggests that with age the formation and accumulation of nonseereted 
proteases of the glandulain or cathepsin type increase particularly with age in the submandibular glands 
of rats. High BAEE-esterase activity was fo-and in the saliva of month-old rats (Fig. 3), although it was 
still at a low level in the submandibular glands. This can evidently be explained by the low production of 
in_hibitors of BAEE-esterases by the parotid glands which, at this period of postnatal development, are 
much less well-developed than the submandibular glands. 

The increase with age in the production of BAEE-esterases and proteases thus established suggests 
the compensatory role of this phenomenon in digestive processes and its pathogenetic role in the develop- 
ment of the age atrophy of the parodontal tissues in rats. 
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