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A method is suggested for  de termining  the act ivi ty  of sal ivain,  a t ryps in - l ike  enzyme of the 
sa l iva ,  by using i ts  abi l i ty to spl i t  benzoy l -a rg in ine -p -n i t roan i l ide  in the p resence  of soy 
t ryps in  inhibitor.  Of all  the organs  in the digest ive s y s t e m  of r a t s  which were  studied, the 
submandibular  gland has  the highest  sa l ivain  act ivi ty.  Salivain is found in the contents of the 
s tomach ,  the sma l l  intest ine,  and the cecum,  and a lso  in the feces .  Salivain is r e s i s t a n t  to 
the action of s t rongly  acid media ,  t ryps in ,  chymotryps in ,  pepsin,  and enteropept idase .  

The p re sence  of pro teoly t ic  enzymes  in the sa l iva  was es tab l i shed  some t ime ago [3, 10], but it is only 
r ecen t l y  that  they have been subjected to detai led b iochemica l  study [6]. Salivain, a t ryps in - l ike  enzyme of 
the sa l iva ,  has  been desc r ibed  in detail  [8, 9]. The subs t ra te  speci f ic i ty  of sa l ivain  is unusually s imi l a r  to 
that  of t ryps in ,  but the specif ic  act ivi ty  of sa l iva in  as  r e g a r d s  the hydro lys i s  of synthetic subs t r a t e s  is 10 
t imes  h igher  than that  of t ryps in .  

Cons ider ing  that accord ing  to some inves t iga tors  [7] the proteolyt ic  enzymes  of the sal iva digest  up 
to 50% of the food pro te ins  in rodents ,  and assuming  that  the action of sa l iva in  takes  place not only or ,  in- 
deed, not chiefly in the mouth it  was decided to invest igate  the dis tr ibut ion of sa l ivain  in the digest ive sys -  
t em of r a t s .  

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

Fema le  Wis ta r  albino r a t s  weighing 180-245 g were  used in the exper imen t s .  Saliva was col lected 
under  pen tobarb i ta l  anes thes ia  (20 mg/kg)  in r e sponse  to s t imulat ion by pi locarpine (5 mg/kg)  by the method 
of Benarde  et  al .  [4]. The contents of the s tomach,  smal l  intest ine,  and cecum were  obtained by washing 

out the co r respond ing  por t ions  of the digest ive t r a c t  with cold 
TABLE I. Activi ty of Salivain (in ~rnole~ 
p -n i t r oan i l i ne /g  dry  weight/rain) in 
Digest ive Organs  of Albino Rats  (M �9 rh) 

Test object Activity (n = 12) 

Parotid gland .... ~ . . . . . . . . . . . . .  
Submandibular 
Sublingual .................... 
Stomach ........................ 
Liver . . . . . .  . . . . . . . . . . . . . . . . . . . .  
Pancreas . . . . . . . . . . . . . . . . . . . . . . . .  
Jejunum . . . . . . . . . . . . . . . . . . . . . . .  

0,011~0,001 
7,61-~0,304 

0,070~0,003 
0,043~-0,008 
0,032-+-0,016 
0,227-----0,054 
0,067-----0,008 

Note: He re  and in Table  2, n denotes 
number  of expe r imen t s .  

0.85% NaC1 solution immedia te ly  a f te r  the an imals  were  kil led 
by total  exsanguinat ion f rom the hear t .  The contents were  
ca re fu l ly  homogenized,  the i r  total  volume measu red ,  and cen-  
t r i fuged at  1000 g (15 min  at 0~ To de te rmine  sal ivain  ac-  
t ivi ty  the supernatant  was used. The pancreas ,  the parot id ,  
submandibular ,  and l a rge  sublingual glands, the glandular  pa r t  
of the s tomach,  and the p rox ima l  por t ion of the jejunum also 
were  taken f rom the r a t s .  The t i s sues  were  homogenized in 
the propor t ion  of 20 mg  wet  weight to 1 ml .  

To de te rmine  the sa l iva in  act ivi ty  the specif ic  subs t ra te  
benzoy l - a rg in ine -p -n i t roan i l i de  (BAPN) was used; this com-  
pound is spli t  by t ryps in  and sal ivain  but not by chymotryps in ,  
pepsin,  or  en te ropept idase ,  and it is a lso spl i t  in the p re sence  
of soy t ryps in  inhibitor,  which does not affect  the act ivi ty  of 
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TABLE 2. Activity of Salivain (in gmoles  p-ni t roani l ine/min)  in 
Contents of Various Pa r t s  of the Digestive T r a c t  of Albino Rats 

(M :~ m) 

Test object' 

Saliva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Conmnts of stomach . . . . . . . . . . . . . . . . . . . . . . . . .  
Contents of small intestine . . . . . . . . . . . . . . . . . .  
proximal third . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

iddle third . . . . . . . . . . . . . . . . . . . . . . . .  
distal third . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Contents of cecum . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F e c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Activity (a = 8) 

per gram dry wt. portion 

1,52• 
0,015+---0,004 

0,077---+0,012 
0,086-+-0,013 
O, 150*- 0,029 
0,066-----0,013 
0,030-----0,008 

for the whole 

m 

0,0055+0,0026 

0,0003--0,0001 
0,0013--+0,0003 
0,0017 +0,0007 
0,0010-:- 0,0003 
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Fig. 1. Effect  of soy t rypsin  
inhibitor on BAPN-amidase  
activity of saliva (1), contents 
of smal l  intestine (2),and c r y s -  
talline t ryps in  (3). Abscissa ,  
concentration of soy t ryps in  
inhibitor (in mg/ml) ;  ordinate,  
BAPN-amidase  activity (ac- 
tivity in absence of soy in- 
hibitor taken as 10070). 

salivain. BAPN was synthesized from L-arginine ,  benzoyl chloride and 
p-nitroanil ine [5]. Next, 21.8 mg BAPN was dissolved in 1 ml dimethyl-  
formamide,  and the volume was made up to 100 ml with water.  Before 
the determination,  the BAPN solution was mixed, (1 : 1) with glycine buf- 
fer (0.1 M, pH 9.24). The incubation mixture consis ted of 2.5 ml buf- 
fered solution of substrate ,  0.5 ml enzyme diluted 1 : 2 with soy t ryps in  
inhibitor (Reanal, Hungary) solution (1 mg/ml) ,  and the extinction was 
then immediately  measured  at 382.5 nm. After incubation for 60 min at 
25~C the extinction of the mixture was again measured .  Activity of the 
enzyme was expressed  in ~moles p-ni t roani l ine formed in 1 rain by 1 g 
dry weight. To study the effect  of pro teases  on salivain activity, pepsin 
(Schuchardt, West  Germany), t ryps in  (Spofa, Czechoslovakia),  and a -  
chymotrypsin  (USSR) were used, and an ext rac t  from 50 mg acetone 
powder of hog intestine was used as enteropeptidase.  The solutions of 
these pro teases  (pepsin in 0.1 M glycine-HC1 buffer, pH 2.0; t ryps in  in 
0.05 M Tr i s -HClbuf fe r ,  pH 7.5; a - c h y m o t r y p s i n  in the same buffer and 
enteropeptidase in 0.05 M Tris-HC1 buffer, pH 7.2) were incubated for  1 
h at 37~ with an equal volume of ra t  saliva (the source of salivain). Af- 
ter  preincubation in this way the salivain activi ty was determined as 
descr ibed above. 

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

It will be c lear  f rom Fig. 1 that the soy inhibitor did not affect  the 
BAPN-amidase  activity of the saliva (salivain), reduced the activity of 
the contents of the smal l  intestine (trypsin + salivain) by 95.577, and in- 
activated t ryps in  virtually completely (by 99.87o). Results  of the deter -  
mination of salivain activity in the digestive organs  of albino r a t s  are  
given in Table 1. Clear ly  the submandibular glands possessed  the highest 

salivain activity. It follows from Table 2 that, as might be expected, the salivain activi ty was highest  in the 
saliva. The maximal  activity in the small  intestine was concentrated in the distal third,  in agreement  with 
the au thors '  findings for t rypsin  and chymotrypsin  [2]. If calculated per unit weight of the par t  concerned,  
the grea tes t  salivain activi ty was found in the stomach. A cer ta in  quantity of salivain was excre ted  with the 
feces.  This fact  indicates that salivain is res i s tan t  to the environmental  conditions of the s tomach and in- 
testine. To tes t  this hypothesis the effect of preincubation of salivain f rom ra t  saliva with various acid 
solutions and proteolyt ic  enzymes was studied. The tests  showed that salivain activity was vir tually un- 
changed in s trongly acid media (pH 2.0-7.54), and in the presence  of pepsin (1 mg/ml ) ,  enteropeptidase,  
t rypsin  (0.05 mg/ml) ,  and chymotrypsin  (0.1 mg/ml) .  

Salivain is thus a highly stable proteolytic enzyme capable of performing its digestive functions not 
only in the mouth, but also in the lower port ions of the gas t ro- in tes t ina l  t ract .  
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