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INTRODUCTION 

Lxpt:rimrnts by Chaimwy ('t ul. (1964) and Wiwer el al. (1965) indicate that 
the effect:tr of suggehted gustatory stimuli on the secret.ory rate of the parotid 
gland are similar to the effects produced hy actual stimuli. With a procedure 
of hypootic indixtion it has also been shown that the response of the parotid 
gland ti) water is increased by the suggestion that the water is citric acid, 
u~hile the response to citric acid is reduced by tho suggrstirin that the acid is 
tasteless (Barber el al., 1964). Hayus'J'hi & Arurci (1963) and Jeenkins & 
Ihmees (1966) concluded from experiments that the flow of saliva could be 
stinidutr~l hy conditioned reflexes, i.e. the sight of fond. This conclusion, 
houever, har lrrm contradicted h y  the firdings of Kwr (1961.) und l3nfors 
(1962). 

The influence of m i ' s  psychic stat.us on the rate of salivary secretion 
has been inveetigutetrd by Danies & Pa1ma.i ( 1 W )  and Palmai & Blacku*ll 
(1965). These writers have found that depressed individuals have n lower 
p m t i d  secretory rate than have healthy crr~~trols. 

Obviously, there are swne grounds for the assumptiun that psychogenic 
factors cxmi an influence on the salivary output. In the present study observa- 
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METHOD 

!+cr(?tuCi- 
I he rnrthr)il used for the determinatinn of the secretory rate is ;1 inoclificutioit 
of the method c1ost:riM b y  Dirmrrn t CY. F’ibqy (196$1 m t l  repnr!ed in 
detail by Ericson {1968). 

1 he secretory tlctcrminutions were carried ciut th ing  gtiatatory stirnu lation 
with citric acid. The parotid outputs from the two glands wrre ctdlrctt:tl 
simi~ltaiirtrnsly- and v i t r  ii rviirer-f illed system connec,tetf with a hip-ctthamber 
w-here the drops (0.06 cc) frmi rac.11 glaiicl fell past an elrrtric: c:ouritc!r. 

Two recorrlingfi were made fnr each grciiit~: group I after stirnnlatiou of 
the taste hcdr with 1 per cent citric acid for 5 miriutm arid group I1 w i t h  
6 per cent citric acid for 2 mninnt.rs. Ratwrn rcct)rdiiiga the rnoiitli was 
carefilly rinsed with water a i d  fliished out. ‘l’he irrterval between recordings 
varied acccrrdiag to how quickly the gland returned to resting secretion 
after the first st.imulatinn period. A fresh stimiilus wds administerwl at the: 
c d i e s t  5 minutes after this. 

! !  

I .  

I’syclzrqih~ I ii I I  I 
lhe participants were riot informed I>€ thc i i r r  of th-m investipiitioti, the 
strength of the stimuli applied or of the fact that thr rul~erimerit was l o  he 
repeated. 

The psychophysical experiments cin taste wcrc carried out: accorclitig 
to the riiethud (if magnitude estimation in t roducd  hy S t P v p r u  (1%;) and 
Ekrricrn (1961). A prerequisite for the application uf  this metliocl i s  that 
the suhjrcts shall kiv iible to hanrUe figures and m A e  quantilLttive eutimdliun+ 
on the ratio level, Their ability in these rwpwts wis t e s t d  iri il triiil. 

I ,  
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In order to arrive at a simple method for individual comparison of the 
intensity of the sensation of acidity during the stimulation with citric acid, 
a scale for ratio estimations has been elaborated. The scale comprises 16 
degrees. The scale values were anchored with the help of verbal terms (Table I). 
For each verbal designation there were two numerals to choose between. 
The higher numeral indicated a higher degree of subjective acidity than 
the lower numeral. The scale was presented to the testees in ))A4)) format, 
with equal distances between the numerals. The numeral chosen was taken 
as the basis for statistical analyses. 

Table I 
Scale for quantitative analysis of the intensity of taste during stirnulation with citric ucid. 

0 No acid taste 

2 
> Very, very faintly acid > Rather strongly acid 

10 

> Very faintly acid 

> Faintly acid 

ii > Very strongly acid 

l3 > Very, very strongly acid 
14 

tz > Intolerable 

4 
5 

7 > Neither faintly or strongly acid 

RESIJLTS 

Tables I1 and I11 show the rate of secretion after stimulation with 1 ant1 6 
per cent respectively of citric acid and the subjective estimations of the 
acidity Df the citric acid. From Table I1 it emerges that 17 individuals showed 
changed sensations of taste and 3 unchanged between IN I and IN I1 (in- 
vestigation one and two) for the same stimulus - 1 per cent citric acid. 
For the 17 individuals for whom changed taste was noted as between IN I 
and IN I1 a change in the same direction, positive or negative, was noted 
for the secretory rate. A sign-test between change in taste and rate of secretion 
gives significance at the lyoo level. For the three individuals for whom 
unchanged taste was registered the difference in secreted volume as between 
IN I and IN I1 was least. The correlation between change in taste sensation 
and change in secretory rate amounts to 0.70*** for group I. 

The corresponding analysis was carried out with 6 per cent citric acid 
solution in group I1 (Table 111). Of 19 individuals, 14 had changed gustatory 
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Table I1 
Comparisons between the secretory rate of the parotid gland and the indioidual estimation 

of the acidity of the stimulus in 20persons. Stimulus: 1 per cent citric acid. 
~- -~ 

Examination occasion 

NO. (Jf 
drops 

98 
63 
94 

108 
84 
43 

121 
62 
56 
43 
39 

107 
78 

210 
98 
73 
67 

187 
48 

105 

-~ - 

Taste 

5 
9 
2 
3 
6 
3 
9 
4 
5 
4 
1 
5 
2 
6 
5 
5 
7 

10 
7 
6 

- 

- .~ 

No. ot 
drops 

~ 

112 
67 
88 

157 
79 
45 

147 
84 
67 
61 
72 
90 
79 

200 
89 
81 
58 

244 
65 

109 

.-__ 

Taste 

~ 

7 
10 
1 
4 
6 
3 

10 
9 
6 
7 
3 
3 
2 
5 
4 
6 
6 

13 
9 
7 

Difference 1-2 Agreement 
..~ 

___ 
Absol. 
value 

~- .- 

-14 
- 4  
+ 6  
- 4 9  
+ 5  
- 2  
--26 
-22 
-1 1 
-18 
-33 
+ 17 
- 1  
+ 10 
+ 9  
- 8  
+ 9  
-57 
-17 
- 4  

Secretion 
~ 

- 

O /  /O 

change 

-14 
- 6  
+ 6  
-45 
+ 6  
- 5  
-2 1 
-35 
-20 
4 2  
4 3 5  
+ 16 
- 1  
+ 5  
+ 9  
-1 1 
+ 13 
-30 
-35 
- 4  

__ Taste in change 
in taste 
and secretory 
change 

-2 + 
-1 + 
$1 + 
-1 + 

0 
0 

-1 + 
-5 + 
-1 + 
-3 + 
-2 + 
$2 + 
+I + 
+1 + 
-1 t 
+1 + 
-3 + 
-2 -t 
-1 i 

0 

- .~ - 

taste as between IN I and IN 11, while 5 experienced the same taste. For 
all except two of those who noted changed taste the change in the sensation 
of taste and the secretory volume showed the same direction, i.e. more 
intense taste results in higher secretory rate and weaker taste in lower secre- 
tory rate (P<O.Ol). In agreement with the experiment with 1 per cent 
citric acid stimulation, the difference between IN I and IN I1 in secretory 
rate during stimulation with 6 per cent citric acid is least for the individuals 
who experienced the same sensatinn of taste in connection with the two 
stimulations. The correlation between change in taste and secretory rate 
is 0.89***. 
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Table 111 
Comparisons between the secretory rate of the parotid gland and the individual estimation 

of the acidity of the stimulus in 19 persons. Stimulus: 6 per cent citric acid. 
~ - 

Examination occasion 

1st 2nd 
. ~~~~ . __ . . 

.. ~ ~ ~ . _ _ _  ~~~~~~ ~ 

No. of No. of 
drops Taste drops 

113 10 96 9 
118 12 9: 11 
119 11 151 14 
79 11 81 11 

129 13 98 12 
53 7 51 9 

119 7 109 7 
98 12 109 14 
75 13 94 15 
94 15 98 14 

104 13 105 13 
119 10 68 8 
68 8 81 9 

165 10 188 12 
92 11 95 11 

131 9 57 5 
1 i n  11 125 12 
232 15 234 15 
92 13 100 14 

Taste 

.~ ~ - _ _ _ _ _ ~ ~  

~ 

Absol. 
value 

Difference (1-2) Agreement 
-. ~ 

Taste in change Secretion 
- 

O/ /O 

change 

in taste 
and secretory 
change 

+ 17 
+21 
-32 
- 2  
+31 
+ 2  
+ 10 
-11 
-19 
-- 4 
- 1  
+ 51 
-1 3 
--23 
- 3  
+ 74 
- 7  
- 2  
- 8  

+15 + l  
+ 18 + l  
-27 -3 
- 3  0 
+24 +1 
$ 4  -2 
+ 8  0 
-1 1 -2 
-25 -2 
- 4  +I  
-- 1 0 
+a +2 
-19 -1 
-14 -2 
- 3  0 
+ 56 $4 
- 6  -1 
-- 1 0 
- 9  -1 

+ 
+ 
-t 

+ 
- 

+ 
-I- 
- 

+ 
+ 
+ 
+ 
+ 
i- 

DISCUSSION 

Earlier investigations have shown that there is a logarithmic correlation 
between the hydrogen-ion concentration of a stimulus and its stimulating 
effect (Chauncey et a l . ,  1963; Borg et al.,  1967a and 1967 b;  Jenkins, 1966). 
The connection has been considered so strong that the secretory rate can 
be used as a test of the taste perception (Chauncey & Shannon, 1960; Feller 
et al., 1965). However, the experiments carried out in this investigation 
show that it is not only the strength of the stimulus that affects the rate of 
secretion, but also the individual’s adaptive pattern of the acidity of the 
stimulus. This is shown by the fact that the individual congruence between 
changes in taste and secretion for the same stimiilus is good. 
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r 7  I he cause for changes in the gustatory seiisatiori are difficult to define. 
One possible explanation may lie in the assumption of a psychic influence, 
“.g. suggestion; another explanation may he  that the initial stimulation 
with citric acid has caiiscd damage to the gustatory receptors or, a third 
possibility, that the swallowing of the citric acid has evoked secondary 
vegetative efferts. Against the latter explanations and in favour of the psychic 
hypothesis, however, may be adduced the circumstance that the gustatory 
experience has not in all cases taken the same tlirection, but has varied. 

SUMMARY 

An accourii is given of an investigation coricmniiig the effect of a psychic 
factor on the secretory rate of the porotitl gland in connection wilh gustatory 
stirnulation. The results show that, besides the strength of the stimulus 
expressed in terms of the hydrogen-ion concentration, the individual’s 
sensation of the acidity of the stirmilus also acts upon the secretory rate of 
the gland. 

I< I? SUM 6 
L’INTENSITI? DE LA SI?CKI?TION DE LA GLANDE PAHOTIDE, C O N S I D ~ ~ E  C O M M E  

U N E  PARTIE DU MODE D’ADAPTATION DE L’INDIVIDU. 

L’aut.eur rend compte d’une Ctude concernant l’action d’un facteur psychique 
sur 1’intensitC tle la sCcrPtion de la glande parotide lors de l’excitation gus- 
tative. Les rCsultats montrent que l’intensitk de la sdcrCtion de la glande 
&perid non seulement cle l’intensitk du  stimulus, expriniCe par la concen- 
tration en ions hytlroghe, rnais aussi tle la sensation de I’acidit6 tlu stimulus 
CprouvCe par l’individu. 

ZUbAMhlENFASSL NC, 

DIE SEKRETIONSMENGE DEH PAROTIS ALS TEIL DES 1NDIVIDITEI.LF.Y 

A N F A S S U V G S V E R M ~ C E N S  

Es wird iiber die lintersuchungsergebnisse betreffend eines psychischeri 
Faktors auf die Sekretionsgeschwindigkeit der Parotis bei gustatorischer 
Stimirlation berichtet. Die Ergebnisse zeigen, dass ausser der Stiirke des 
Stimulus in Wasserstoffjonenkonzeritration ausgedruckt, auch das suhjektive 
Saureempfinden des Individuums einen Einfluss auf die Sekretionsgesch- 
windigkeit der W i s e  hat. 
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