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Less residual solids [3], total N [5], P, Ca [6], are present in conditioned reflex saliva than in unconditioned. 
Only I is present in larger amounts in conditioned reflex secretion than in unconditioned secretion [6]. The mecha- 
nism of the different secretion of substances during conditioned and unconditioned salivation is not clear. In order 
to clarify whether the significant concentration of I during conditioned secretion depends on specific halogen pro- 
perties, we studied the secretion of another ha logen-  B r -  in the saliva. 
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Fig. 1. Changes, with reference to time, in the per- 
cent of incorporation of Br sz into the blood and un- 
conditioned-reflex saliva of the dog "Lisenok', after 
intravenous injection of NaBrSZ. 1) Blood; 2) saliva. 
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Fig. 2. Changes, with reference to time, in the per- 
cent of incorporation of Br sz into the blood and un- 
conditioned-reflex saliva of the dog "Sultan', after 
intravenous injection of KBr sz. 

M E T H O D  AND RESULTS 

On the basis of many years of study of  higher nervous activity by the method of conditioned reflexes to food, 
it was found that the dogs ~Lastik" and =Sultan" exhibited a strong type of behavior~ =Guidon ~ and ~Polkan w showed 
an intermediate type with average strength of excitatory and inhibitory processes and satisfactory lability of the lat- 
ter. ~dgadai ~, a representative of the intermediate type, tended toward the impulsive type; ~Lisenok~ =Alpha," and 
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"Ryzhik" belonged to the weak type. We measured the secretion of NaBr sz in six of the dogs, and of KBr sz in three. 
We introduced the bromides into the hind paw vein with an estimate of 300-1000 imp/rain per I g. At first we 
studied the secretion of Br only with unconditioned salivatiorg two-to-three minutes following the injection we took 
the first portion of parotid salivation and blood from the ear veirg blood and saliva samplings were repeated at 5,10, 
15, 20, 30, 45, 60, 90, 120, 180, 480 minutes and again on the second and following days after Br administration. 
We then tested the saliva in conditioned and unconditioned secretion one hour later, and on the second, third and 
fourth day after injection. We have described the stereotype system, methods of obtaining saliva, computation of the 
activity of the saliva and blood in an earlier report [6]. We calculated the percent of incorporation. 

Rate of Secretion of Saliva (in milliliters per minute) and Percent of Incorporation of Br sz 
During Conditioned and Unconditioned Secretion after intravenous Administration of NaBr 
and KBr 

Name of 
dog and 
date of  
test 

Lasdk, 
3 / I  

Guidon. 
3 / i  

Polkar, 
23/VlU 

Ugadat, 
31/VllI 

Lisenok. 
16/vi 

Alpha, 
311 VIII 

R•zhik, o/vi 

Sultan, 
151 vii i  

La~tik, 
1 ~ / v i i  

Time 
elapsed| 
after adJ 
minis- | 
tration t 
of Br J 

Index 

Food [Bell + food ILightsalivation + food I 

un-, . leondi  - u n - .  condi~Un[d" 
conm-L, ned conol- .oned[COn 1-~ 

Bell [ Bell § food 

c.ondiq d.[ un- 0 qon 1 . 
:e~entT,I 7tioneo 
lateral 1 

lhour  Ram of seore- 
tion. Percent 
of Incorpo- 
ration 

i hour 
[ditto] 

24 hours 

1 hour 

3 days ,., 

1 hour 
t* 

24 hours 

I hour 
i t  

1 hour 
t t  

Injection of NaBr 

, 2,15 0,10 1,20 o,041 

!464.1 170,1 377.7 323,8 

i 0.85 0,33 1,85 0,261 

i490,2 156,6 382,3 176.8 

1,68 0,63] 1,60 0,20 I 

50e8 46,0 I 52.5 41,8 [ 

2,40 0,321 2,00 o.i71 

181,6 49,0 140,0 43~ 

1,631 0,9 1,60 0~22 

73,6 I 32,3 33.6 4,8 

1~00[ 0,9 0.401 0,12 

340.0 / 95.2 216.7 !107,3 
Injection of KBr 

i i 
1.44[ 0,171 1,2', 0,03 

300,5 92,7 1214~0 

1,00 0,52[ 0,8( 

172,5 15.3 [147.2 

2.20 0,15 1,8q 

271.2 !160,5 256,0 

0| 0 
J 

4o8,5 I - 
I 

1,451 0 

416ol I - -  

1,351 0, lc 
i 

83,5 [ ~8,3 39,0 [ 

0,67 x 0, )t 0,20] 
I 

1t3,3 I 10o3 50,0 I 
I 

1,35] 0 ,2(  0o19 

2 2 , 4  ~o112 39,5 

1.35 0, 0o17 

213o3 0 0 

oo191 2,2o 

153,3 1369,9 

o.3ol l,~a 

108,1 376,5 

0,271 1,35 

59,5 

1,001 

205,0 

1,35 

42,1 

1,35 

276.6 

1,111 0 ] 0o01 

105,8 216,6 [ -- i100.0 

0,47 1,00 0 [ 1 

92,6 i133,9 - I - 
o.,1 2,o0[ 0.04[ 0.08 

t151,2 1188~I/147,5 [211,2 

1.50 

220,8 

1,I0 

191.5 

2,00 

356,2 

* Salivary funnel was removed during the study of secretion. 

Secretion of Bromine during Unconditioned Salivation. In contrast to I, the concentration of which significant- 
ly increased in the unconditioned portions of saliva in comparison to blood after intravenous injection~ the content 

1045 



of Br in the saliva and blood differed relatively little; 113z in different portions of the saliva was from 3 to 40 times 
larger than in the blood [6]. After injection of NaBr 82 or KBr 8z the activity of the saliva rose only a little and the 
activity of the blood did not always rise (Fig. 1 and 2). The maximal concentration of Br in the saliva was registered 
in the first ten minutes after injection. Then, for an extended number of hours, the level of Br fluctuated, and gradu- 
ally decreased. In the days following, its content in the saliva and blood significantly declined. Six to eight days 
after injection some activity was still found in these liquids. 

Secretion of Bromine durin 8 Conditioned Salivation. The activity of the saliva during conditioned secretion 
was lower (3-4 times in individual cases) than during unconditioned salivation (See table). This relationship was 
clearly displayed in one hour and 24 hours after injection of NaBr s2. This was seen on the 3rd and even on the 4th 
day. 

In connection with indication [1, 4] of a direct relationship between the rate of secretion of saliva and its Na 
content, it was possible to propose that the diminution of Br in the conditioned-reflex portion is secondary in charac- 
ter and depends primarily on the lowering of the concentration of the Na associated with it, in virtue of the diminish- 
ed rate of conditioned secretion as compared to tmeonditioned secretion. To exclude the given objection, we set up 
tests with KBr sz (See table) since the level of K in the saliva does not depend on the rate of secretion [1, 4]. The 
activity of the unconditioned-reflex saliva was also higher in the dogs in the tests with KBr 89. 

Hence, in all eight dogs, irrespective of which cation we used to introduce the Br, the level of the latter was 
lower in the conditioned-reflex saliva. It is impossible to consider this regularity as peculiar to some type of higher 
nervous activity since it was manifested in all of the animals. 

In our tests the discharge of Br during conditioned and unconditioned secretion contrasted sharply with the dis- 
charge of I. This means that the concentration of I in the conditioned reflex saliva does not depend on I being a 
member of the halogen family. 

The lower secretion of bromides during conditioned salivation, than during unconditioned salivation, may 
depend on the fact that the rate of the latter is higher. In this connection, it must be remembered that with a low- 
ering of the rate of secretion, the level of I in the saliva increases [8]. It is also possible to explain the difference 
as an unequal change in the permeability of the tissues of the salivary glands with respect to Br, during conditioned 
and unconditioned reflexes. This is confirmed by the influence of the cerebral cortex on the permeability of the 
salivary glands with respect to I [7]. Furthermore, the participation of I and Br in the metabolism of the salivary 
glands may have a meaning of a completely different character [2, 8, 9, 11-16]. 

it must be emphasized, in conclusion, that the intensity of the salivary gland secretion of Br-  an element 
which affects the course of the basic nervous processes in the large cerebral hemispheres-depends, itself, in its turn, 
on impulses being conducted from a higher sector of the nervous system. 

SUMMARY 

There was less bromine in the conditioned reflex saliva than in the unconditioned one in 8 dogs (with different 
types of the nervous activity) in an hour in 2, 3 and 4 days after the intravenous injection of NaBr s2 or KBr sz. Con- 
sequently, a rise of the iodine content in the conditioned secretion in comparison with the unconditioned one (.6) was 
not connected with the peculiar properties of the haloids. A suggestion is made on the possible mechanisms deter- 
mining different saliva bromine content in conditioned and unconditioned reflexes. Blood and saliva bromine level 
in the unconditioned secretion were compared in 2, 3, 5, 10, 15, 20, 30, 45, 60, 90 minutes, 2, 3, 8 hours and on the 
2rid and the following days after the injection. The maximum salivary level was reached within the first 10 minutes. 
Then a gradual reduction was noted. Salivary concentration was usually greater than that in the blood. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original l~ussian journal. Some or all of this peri- 
odical l i terature may well be avai lable in Engl ish translat ion. A complete l i s t  o f  the cover-  to- 

cover  E n g l i s h  t rans la t i ons  appears at the back o f  th is  issue.  
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