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Introduction. 

The effect of prosthetic restorations and ariialgani fillings on 
taste sensations has been widely discussed in odontological litera- 
ture. Articles published during t,hc time when physiologists be- 
lieved that taste buds were evenly distributed throughout the 
mouth, suggest the theory that a t  any rate removable prosthetic 
restorations considerably lessen the ahility to  differentiate taste 
sensations. (LEOPOLD 1863, SISIFERT 1866.) Later, when it was 
proven that taste buds were located only on the surface and the 
borders of the tongue, on the soft palate, epiglottis, and even the 
larynx, with the anterior two-thirds of the tongue supplied with 
sensory fibres from the lingual nerve mainly sweet, salt, and sour 
and the posterior third from the glossopharyngeal nerve mainly 
bitter, the opinions were changed. Several authors including 
BROWN 1868, HERING 1866 and ACKERMANN 1887 deny every 
affect on the taste sensations since no taste buds are located 
within the region covered by the prosthesis. If patients in the 
beginning claimed their sense of taste to be affected, this would 
be due to the fact that they were not yet accustomed to the 
appliance, which would lessen their ability to differentiate taste. 
Improper cleansing might also affect the taste. SPRENG (17) in 
a survey, points out that removable prosthetic restorations, 
especially the upper denture, infringe upon the taste sense. How- 
ever, he explains it chiefly as a psychological effect. Only remov- 
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able prosthetic restorations were discussed by the mentioned 
authors. 

The problem became more complicated when different types 
of amalgam and alloys of precious and other metals were intro- 
duced to operative and prosthetic dentistry. Gold became dis- 
coloured in  the mouth and the mucous membrane could he  irrita- 
ted locally as well as generally. Patients complained of metallic, 
salty or bitter tastes, 81K0RA4 1929, NASUR 1926, TREIBICEI 1926, 
HAHN 1929 SAULSOHN 1931, and others explained these effects 
by the galvanic currents which arise due to the different degree 
of ionization of each metal. TREIBICK 1926 believes that the cur- 
rents are of the magnitude that no transport of ions to the oppo- 
site pole can be expected, but others are of a contrary opinion. 
The electrical current not only directly affects the pain and 
taste receptors, but also indirectly by electrolysis of the saliva. 
Sour saliva should produce stronger current. Furthermore, the 
total metallic area is of decisive importance. LIPPMAN 1930 showed 
experimentally constant currents a t  1/10 milliampere and poten- 
tial differences up to 1/4 volt; the lower the pH of the solution, 
the stronger the current. Furthermore, the position of the metal 
in the electrolytic series and thereby the electrolytic pressure of 
solution showed to  be of great importance. He found the current 
a t  the instant of circuit closure to be considerably stronger, in 
one case with a potential difference of 1 .2  volt. By polarization 
the current rapidly decreased. He believed that in the oral cavity, 
the tongue decreased polarization, and therefore the current would 
be much stronger. SPRENG 1945 agrees with the above-mentioned 
viewpoints, and is of the opinion that pulpitis, mucous membrane 
irritations and necrosis, metallic taste, and burning of the tongue 
can be due to galvanic currents caused by  inhomogeneous alloys 
or the presence of dissimilar metals within the oral cavity. 

All authors, however, who have discussed the problem of taste 
being influenced by metals and alloys and removable prosthetic 
restorations in the mouth, have based their opinions exclusively 
on theory, laboratory experiments, or very often on the patients’ 
subjective judgment. But in no cases have clinical experiments 
on taste-testing ability been made; therefore, for the analysis of 
this problem, their work must be considered of little importance. 

No one of them, however, have mede clinical experiments on 
taste-testing ability; therefore, for the analysis of this problem, 
their opinion must be considered of little importance. 
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Literature. 

The food-chemist LAIRD 1939 tests the ability of persons with 
prosthetic restorations to differentiate tastes. He  experimented 
with pineapple juice, where the only taste sensation that  changed 
in the various tests was along tlie scale sweet to  sour. The variation 
in  taste between each sample was of the same degree. A group of 
25 women and 25 men, ranging from 50-6s years of age, from the 
middle and upper classes, were used as subjects for the tests, 
giving consideration to  which taste each preferred. Hereby he 
concludes t h a t  they can differentiate tastes. A “two-sample test” 
was used, i. P .  tha t  only two different variations of taste with one 
sample of each were compared a t  the same occasion. Comparisons 
were made between five taste variations. 

22 of the subjects had complete dentures. The aut$hor did not 
note the material of which the dentures were made, neither 
when nor horn well they were last cleaned. Results, however, 
show a n  increasing partiality toward the more sour juices on the 
part of the men with complete dentures. IYhile in the other group, 
women both with and without dentures preferred the same taste 
variety. Therefore, he  also examined a group of women ranging 
from 2 0 4 0  years of age without prosthetic restorations. and it 
was found t h a t  they preferred the saine as men without prosthetic 
restorations. He  believes this to explain the problem why i t  
looks as though prosthetic restorations could change the taste 
perception of male subjects. The “denture group” had reached 
a high physiological age with age affected taste buds, and ac- 
cording to the  author, a person then prefers less sweet food. The 
denture in  itself does not affect the  sense of taste. 

These conclusions appear bold since they are arrived at  indi- 
rectly. His presentation of the material is incomplete with no 
figures given. The article is of interest, however, because a reliable 
method of testing was employed. 

Own Investigations. 

a. Presentation of problerns. 

A t  Stocliholni Breweries Ltd.  and Carlsberg Breweries Ltd.  in 
Copenhagen, a so-called taste test and chemical and physical 
tests are employed in  order tro h e  a, continuous control of the 



224 GOTE NYQUIST . 

Table 1 . 

1 . . . . . . . . . . . .  
2 . . . . . . . . . . . .  
3 . . . . . . . . . . . .  
4 . . . . . . . . . . . .  
5 . . . . . . . . . . . .  

6 . . . . . . . . . . . .  
7 . . . . . . . . . . . .  
8 . . . . . . . . . . . .  
n . . . . . . . . . . . .  

10 . . . . . . . . . . . .  

Nr . I 
“5 
1‘7 
28 
28 
“9 

30 
30 
30 
31 
33 

11 . . . . . . . . . . . .  
12 . . . . . . . . . . . .  
i?l . . . . . . . . . . . .  

33 
34 
35 

14 . . . . . . . . . . . .  
15 . . . . . . . . . . . .  

16 . . . . . . . . . . . .  
17 ............ 
18 . . . . . . . . . . . .  
19 . . . . . . . . . . . .  39 
20 . . . . . . . . . . . .  39 

37 
38 

38 
38 
39 

2 1  . . . . . . . . . . . .  
22 . . . . . . . . . . . .  
23 . . . . . . . . . . . .  
24 . . . . . . . . . . . .  
25 . . . . . . . . . . . .  

Yr of tests made 

39  
39 
40 
41 
41 

total 

1ti 
3 

10 
14 
25 

15 
22 
14 
34 
45 

15 
60 
17 
61 
15 

30 
56 
74 
40 
58 

57 
32 
16  
83 
86 

96 
83 
67 
36 
53 

15 
45 
38 
64 
57 

13 
31 
33 
66 
52 

16 
64 
2 3  

103 
66 

31 . . . . . . . . . . . .  
32 . . . . . . . . . . . .  
33 . . . . . . . . . . . .  
34 . . . . . . . . . . . .  
35 . . . . . .  
36 . . . . . . . . . . . .  

~~ 

correct 

li! 
3 
7 
8 
6 

8 
12 
9 

18 
23 

11 
30 
5 

38 
r2 

31 
28 
47 
21 
39 

23 
14 

G 
53 
61 

70 
48 
50 
16  
16 

9 
33 
16 
43 
24 

4 
15 
1 7  
31 
33 

3 
28 
9 

58 
41 

43 
43 
44 
44 
44 

44 

’/o comect 

41 . . . . . . . . . . . .  
42 . . . . . . . .  
43 . . . . . . . . . . . .  
44 . . . . . . . . . . . .  
45 . . . . . . . . . . . .  

75.00 
100.00 

70.00 
57.14 
“4.00 

53.33 
54.55 
64.29 
52.94 
51.11 

73.33 
50.00 
29.41 
62.30 
80.00 

70.00 
50.00 

52.50 
67.24 

63.51 

40.35 
43.75 
37.50 
63.86 
59.30 

78.92 
57.83 
74.63 
34.44 
30.19 

60.00 
73.33 
42.11 
67.19 
42.11 

30.77 
48.39 
51.52 
46.97 
63.46 

18.75 
43.75 
39.13 
56.31 
62.12 

48 
48 
49 
50 
50 

lndication 
of devia- 

tion 

. 

. 

. 
0.00 

10.79** 

0.0c 
0.04 
0.34 
0.18 
0.54 

- 
1.05 
5.11* 
0.32 

2.20  
0.93 
1.48 
0.27 
2.70 

6.10* 
2.14 
2.37 
1.80 
0.26 

- 

10.45** 
0.06 
8.89** 
2.15 

15.01**’ 

0.07 
5.16* 
3.23 
2.94 
4.85* 

- 
0.84 
0.34 
2.47 
1.01 

- 
4.28* 
2.85 
0.00 
0.83 
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Nr. 

---- 
46 . . . . . . . . . . . .  
47 . . . . . . . . . . . .  
4s . . . . . . . . . . . .  
49 . . . . . . . . . . . .  
50 . . . . . . . . . . . .  

51 . . . . . . . . . . . .  
52 . . . . . . . . . . . .  
53 . . . . . . . . . . . .  
54 . . . . . . . . . . . .  

215 

Age 

51 
51 
.?I3 
57 
59 

61 
63 
64 
70 

e-tester: 
The inearl of taste-tests 

total 

3 1 
7s 
40 
35 
G X  

101 
3s 
s1 

100 

correct 

13 
49 
25 
26 36 

65 
18 
55 
53 

2; corrcct 

41.94 
fi2.se 
62.50  
74.29 
02.94 

G4.3(i 
47.31 
6 i . w  
53.00 

%') 
iidication 
ofdevia- 

tion 

2.69 
l.?4 
0.5s 
4.47* 
0.36 

2.50 
1.31 
4.?1* 
O.5? 

quality of their products. Experience shows that  this taste. test 
includes the essentials of must analytical methods, and is, if 
properly carried out, a far 1)etter indicator for the quality of the 
beer than other methods of analyhis. 

It has often been discussed whether or not prosthetic restora- 
tions affect the ability to diffcrcritiatc taste sensations, especially 
the sense of hitter taste. It must be pointed out that  all future 
references to  taste, also imply the oilour of Leer, because the tests 
were made with no attempt, to cliffereiitiate the taste and olfac- 
tory sensations. Ny inain problem when I had the opportunity 
to  investigate the taste tests a t  Rtockholm Breweries Ltd. was to 
determine whether removalile prosthetic restorations had any 
effect on the ability t o  differentiate bitter taste sensations. S' ince 
only three of the persons employed as tasters had removable 
dentures, and they had worn them the entire period of employ- 
ment, the investigation did not, provide material to answer this 
question. On the other hand, the results can be of interest in dis- 
cussing the possible influences of galvanic currents in the mouth. 

b. Mnter id. 
The subjects (see table 1) were 53 men and 1 woman, ranging 

from 25 to  70 years of age, who had been professional tasters during 
a period of 1-10 years, and who had thereby got their ability 
to differentiate bitter taste graduated. It is known that  intel- 
ligence influences the efficiency of taste testing, and all persons 
used as subjects must be of such mentality that  the intelligence 
will have no noteworthy effect. Furthermore, all persons who 
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were unsuccessful with the triangle test (see method) were elim- 
inated; thus, the subjects had above average skill. 

The tasters, who deviated from the mean within the selected 
group, either up or down, are marked with an  asterisk. I n  regard 
to details in the statistical work and the classification of the 
subjects, I refer to BESGTSSON (1943, 1945). In  this discussion, 
a significant deviation is indicated as follows: * 2 0.95, ** 2 0.99, 
and *** 2 0.999 ( 2 0  = O.DG43, 3a = 0.9973). If too few taste 
tests were made, no deviation from the mean was calculated. 

C. Method. 

The tasting has in all cases been done by means of a selection 
or a triangle test, which implies that the subject receives 3 sain- 
ples, 2 of which are identical. He is to determine which one differs. 
A successful differentiation is referred to as “correct” in the 
tables. Experience has shown that this method rapidly eliminates 
overconfidence of the subject and a t  the same time controls his 
ability to differentiate taste. 

The tests were made in a special odourless room with constant 
room temperature, and distracting factors were eliminated as 
far as possible. Black drinking glasses were used if the samples 
differed in colour, and the glass was always tasteless. The inten- 
tion with the test was indicated. Each taster worked indepen- 
dently of the others and written decisions were demanded. 

d. Factors injlueming ifidivitlual taste test ing ability. 

A complete account of all factors that possibly affect the skil- 
fulness of testing by taste would be too long. Here are men- 
tioned only some of the interesting data which the brewery had 
on hand (BENGTSSON, KJ. 1948). It is to be expected that even 
slight infections and catarrhs in the oral and nasal cavities will 
rapidly decrease the capacity of reaction. More remarkable is 
the fact that age seems to have no decisive influence. Here a 
comparison with LAIRD’S investigation regarding sweet-sour taste 
might be of interest, see preceding reference. 

A study has also been made of the significance of smoking. Its 
influence seems to  depend upon the individual’s physiological 
condition, and does not follow any general rule. At auy rate, 
i t  appeared that the subject should not smoke from 1-2 hours 
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before taste testing. - A systematic training is of importance, 
a t  least to acquire the ability to describe the taste sensation. 

e. DefiFiitioii mid groupmngs. 
Upon examination, the amalgam and metal surfaces have been 

recorded thus that  occlusal and gingival fillings are counted as 
surface, a proximal surface or equivalent is counted as 1 sur- 

face, and a full crown as 5 surfaces. Large proximal fillings that  
extend over the lingual or hiiccd snrface or both is counted as 
11/3-2 according to size. The cast base for a Davies C‘rown is 
computed to 1/3-2/g surface according to thickness. d Richmond 
C’rown has been estimated to 3 and it pontic to  ‘2 surfaces. Silicates 
and porcelain inlays were recorded hut not inrluiled in the cal- 
culations. 

The lowest number of restored surfaces which occurred in a 
subject was 5 ,  and the highest 8:3. with an  average of 31 surfaces. 
As “few surfaces” have been included such as are less than 

~~ + 31 = 18, and as  “many surfaces” those that are more than 
2 

’2 
+ K3 ~ 57. 

In m o u t h  tha t  had both gold ant1 ninalgam fillings, a t  least 5 
ancl up to 66 amalgams were disco\-ered. with an average of 18; 
and at lea5t 1 and up to  75 goltl surfaces, with an  average of 17.9. 
As “many anidgain surfaces” relative to gold, have heen included 

5 + 18 all t ha t  are more than ~ 
~ = 11.:) and as “many gold sur- 

2 
1 7 3  ’ 1 

2 
faces” relative to amalgam, all that  are more than L T  = 9.4. 

Since both values lie so close t o  that  of ‘2 full crowns or 10 surfaces, 
this number signifies the demarcation. Besides the amalgam and 
gold surfaces, any changes in the paradentium and mucous mem- 
brane of the tongue ancl mouth have also been recorded. The con- 
dition of the paradentium has been classified as either clinically 
healthy gingiva or paradentosis. The depth of sockets was rou- 
tinely checked with the idea that  pus and detritus could affect 
the bitter taste. This group also includes cases with different 
types of deposit on the teeth. The tongue condition was classified 
in two groups, one with marked hyperkeratosis or cleft tongue 
and one with normal tongue. Only 4 cases showed a complete 
change in the oral mucosa, and these all suffered from other 
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chronic illnesses (asthma, diabetes mellitus, ulcer, and pernicious 
anemia). Only 3 of the subjects had removable prosthetic restora- 
tions. 

A survey of the grouping is given in table 2 .  Table 3 lists the 
subjects included in each group and the number of tests made, 
together with the number correct and the percent correct. 

Table 8. 

Group I Cases with few surfaces of the same filling material, amalgam or gold, 

I) I1 1) B few surfaces of the same filling material and normal 
healthy mucosa, healthy gingiva, and normal tongue. 

tongue. 
111 )) B few surfaces of the same filling material. 
IV I) o few surfaces of amalgam and gold or other alloy. 

IV P B many surfaces of amalgam and gold or other alloy. 
V )) I) few surfaces, normal tongue. 

VII 1) i) many surfaces, paradentosis and tongue changes. 
VIII 1) 1) many surfaces and tongue changes. 

I X  0 )) many amalgam surfaces, many gold surfaces, paraden- 

S 1) r) many amalgam surfaces, many gold surfaces, and tongue 
tosis, and tongue changes. 

changes. 

dentosis. 
,) X I  I) I) many amalgam surfaces, many gold surfaces, and para- 

XI1 1) i) many amalgam- and many gold surfaces. 
1) XIfI  )) B normal tongue. 
)) XIV D B very abnormal tongue. 
o XV )) D clinically normal gingiva. 
H XVI I) )) paradentosis. 
)) XVII I) 1) chromc illness. 
1) XVIII )) P clinically hcalthy. 
1) X I X  1) ,> denture group. 
For detailed description, see text 

Results and Discussion. 

Due to limitations of the material, the statistical deductions 
are somewhat restricted. Some groups are rather small. Groups 
I and I1 are offset by subject No. 26, whose results clearly deviate 
upward from the average. In  the other groups the extremely 
good and the extremely poor tasters counterbalance. The results 
of a comparison between the various groups by X2-analysis are 
given in table 4. 

The average percent correct for all tasters was 56.6 yo. Groups 
I and I1 are significantly above average. The x2-value for group I 
compared with the average percent is 5.260” and for group 11, 
6.361*. Common characteristics for these two groups are “few sur- 
faces” of the same filling material, amalgam or gold, and “nvrmal 
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Table 3. 

Taste-tester 
group 

I 
I1 
I11 
IV 

v 
VI 
VI I 
VIII 
IX 
X 

XI  
XI1 

XI11 

S I V  

XV 

S\'I 

XVII 
SVIII 

SIX 

Group confiists of taste-tester Nr. 

3, 7, 18, 19, 26, 47,62 . . . . . . . . .  
3. 7. 14. 18. 19. 26. 47. $2 . . . . . .  
3 ,  7, 11, 18, 19, 35, 47, 48, 5:'. . .  
3, 7,11, 14, l6 ,18 ,19 ,  26, 31,3.i. 

1, 10,11,17,25,30, 4:L 44,50, 53 
17, 25, 30, 43, 50 
10, 12, 17, 25, 30, 
15 ,15 ,30 ,  33, 50 . . . . . . . . . . . . .  
10, 12, 17, 25, 30, 33, 50 . . . . . . .  
15, 17, 25,  30, 33, 44, 50, 53 . . . .  
6, 10, 12. 15, 17, '15, 27, 30, 33, 

44,50,53 . . . . . . . . . . . . . . . . . .  

31, 32, 36-40, 41, 46, 47, 49, 

35,4?, 43,45, 48 . . . . . . . . . . .  

26-28, 34, 38, 41. 46, 5", 54. 
8, 11, 13-15, 17, 20, 25, 29, 30, 

3.3, 36, 37, 39, 40, $2, 44, 45, 

4 8 , s  . . . . . . . . . . . . . . . . .  

46,49,54 .................... 
Total Nr. of tast.e-testers 

2-7, 9, 13-15, 18-23, 27, '19, 

2-7, 9, in ,  12, iti, 18, I:), 21, 

51 . . . . . . . . . . . . . . . . . . . .  

53, 51. .  . . . . . . .  

358 
419 
374 

773 
417 
578 
2% 
391 
301 
406 
500 

140 
193 
147 
"0 

703 I 381 

1,333 

719 

957 

7-15 

393 

541 

ti?.(; 
62.5 
.57.2 

.59.(i 
56.6 
53.5 
49.11 
49.4 
48.S 
49.3 
54.4 

54.2 

55.9 

54.i 

56.G 

5.5.4 
54.5 

Tiible 4. . '1 
A 

Indication of 
deviation of 
?(, correct 

Comparison of group 1 with group VI a l l o w ,  . . . . . . . . . . . . . .  
. . . . . . . . . . . .  i x ,i I I) n V I I  )I 

, B )) I li 4 VIII . . . . . . . . . . . . .  
I S  1) . . . . . . . . . . . . .  
s 0 . . . . . . . . . . . . .  

XI 3) . . . . . . . . . . . . .  
XI1 n . . . . . . . . . . . . .  
VL 1, . . . . . . . . . . . . .  
VII ') ............. 
YIII )) . . . . . . . . . . . . .  
IS 3) . . . . . . . . . . . . .  
S 1) . . . . . . . . . . . . .  
SL n . . . . . . . . . . . . .  

XI1 n . . . . . . . . . . . . .  

11.97*** 
.).> _I. 71*** 
24. (is * ** 
'13.8 2* ** 
'53.75*** 

9.47** 
10.1:3** 
13.85*** 
.>.> ?I*** 
28.35*** 
.-t 3 3.8 2 ** * 
30.GG*** 
11.12*** 
11.7Y*** 

) I) B 111 1) F, \'I n . . . . . . . . . . . . .  2.11 
) !) u I11 I) x V I I  )) . . . . . . . . . . . . .  8.23** 
)) H D I11 8 1) VITI )) . . . . . . . . . . . . .  9.00** 
I) I) 0 I11 r1 n I S  )I . . . . . . . . . . . . .  8.45** 

16-47409.i. A r i a  odontol.  Srccndiiirtrj. 1 7 0 1 .  8 .  
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Comparison of taste tester groups 

Comparison of group I11 with group X shows . . . . . . . . . . . . .  
I) I11 1) I) X I  I) 

I) I11 1) I) XI1 I) 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

............. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

............. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

............. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

x2 
Indication of 
deviation of 
yo correct 

0.63** 
1.30 
1.30 
8.80** 

13.05*** 
17.00*** 
14.11*** 
18.05*** 
5.62* 

1.63 
6.89** 
8.16** 
7.15** 
9.02** 
0.79 
0.96 
0.46 
0.61 

8.53** 

. . . . . . . . . . . . .  0.51 
I) X I X  )) the total number of taste testers 0.10 

tongue”. Groups I11 and IV do not appreciatively deviate from 
the average percent. 

Groups VII to X, inclusive, lie significantly belou: the average 
percent. x2-vahes are: group VII, 6.772**, group VIII, 8.022**, 
group IX,  7.034** and group X,  8.869””. Significant for these 
groups are “many surfaces” and “abnormal tongue”. I n  groups 
VII and VIII the restored surfaces are chiefly amalgam, with 
only occasionally one of gold. I n  groups IX and X, however, both 
metals occur with a t  least 10 surfaces of each. 

As previously mentioned, the original problem concerned the 
influence of removable prosthetic restorations on bitter taste 
sensation. The denture group (XIX) consisted of 3 individuals, 
each with a different type of removable appliance; therefore, no 
conclusion can be drawn. - The analysis showed no difference 
between clinically healthy and chronically ailing persons (group 
XVIII and XVII), but this result is not statistically significant 
since group XVII consists of only 4 persons. 

It was of interest to note whether the paradental changes, 
especially those caused by improper cleansing, affected the bitter 
taste sensation, but in comparison between groups XV and XVI 
did not reveal any statistically conclusive difference. The size 
of these groups and the number of tests made were sufficient to 
give a fairly accurate result. 
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Since i t  is an established viewpoint that  bitter taste sensation 
is more developed at the back of the tongue, mainly within the 
papillae vallatae, i t  seems possible that  hyperkeratosis of the 
tongue in this region would alter the quality of the taste purely 
by mechanical obstruction. Group XI11 consists of subjects with 
clinically normal tongue, and group XIV includes those with 
marked hyperkeratosis. But  the analysis shows no significant 
difference between these groups. The conclusion tha t  i t  is impos- 
sible to  judge the efficiency of a taste tester by observing the 
clinical appearance of the tongue, seems justifiable on the hasis 
of the size of the groups and number of tests made. 

I n  order t o  obtain evidence of the effect of the previously 
mentioned galvanic currents that  are present in mouths with 
restorations of dissimilar metals, groups I to V, inclusive, have 
been compared with groups XI  and XII. The result shows a 
significant difference in the ability of these two groups t o  distin- 
guish the various bitter taste sensations. Group 11, in all com- 
parisons, shows a significant deviation of ***0.999. Groups I 
and IV also show significant deviations in all comparisons. Groups 
111 and V as compared with groups XI and XI1 show no definite 
statistical difference, which is difficult to explain. It should be 
noted, however, tha t  these groups all have normal tongues. It 
is possible that  no galvanic current exists in such a mouth; an 
investigation of this has not yet lreen made. The importance of 
the metallic surface area needed to create a galvanic current has 
repeatedly been emphasized in literature. However, no state- 
ment has been made regarding the minimum of metallic area 
required to  produce a current which is strong enough to conduct 
electricity. The data on groups IX to XII, inclusive, furnish 
sufficient evidence t o  conclude tha t  2 amalgam crowns and 2 
gold crowns existing in the same mouth can prodnce a galvanic 
current, which will in time affect the individual’s ability to differ- 
entiate bitter taste sensations. Inhomogeneous alloys play an 
important part in this connection. It is possible that  still smaller 
areas may produce the current. This assumption is supported hy 
the fact tha t  groups VII and VIII (few gold, chiefly amalgam) 
were found to  diverge significantly below the average percent 
“correct”. 

Upon detailed examination of the statistical results, i t  is noted 
that  the greatest deviation occurs in groups I and I1 and groups 
VII  to  X, inclusive. Especially striking is the significance of group 
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X, consisting of many gold and amalgam surfaces and abnormal 
tongue condition. A possible explanation is that this tongue con- 
dition, a t  least partly, is dependent upon an existing galvanic 
current. If this current can cause superficial changes of the tongue 
mucosa, it seems probable that i t  could also affect the taste buds. 
A comparison between the groups with normal tongue and those 
with marked hyperkeratosis or other changes, revealed nothing of 
significance. However, in the first twelve groups the tongue ab- 
normalities seem to play a certain r6le. Since the material does 
not include any group with few fillings and abnormal tongue or 
a sufficiently large group with many fillings and normal tongue, 
further particulars can not be discussed here. 

Summary. 

The author describes an investigation of the oral conditions 
in 53 men and 1 woman employed as tasters of beer a t  Stock- 
holm Breweries Ltd. I n  this investigation, which is the first of its 
kind, all restorations of amalgam, gold and other metals, as well 
as removable prosthetic restorations have been considered. The 
oral mucosa was also examined. The examined cases were then 
divided into groups according to their mouth conditions and their 
results as samplers were compared. 

The tasting has in all cases been done by means of a triangel 
test. (Three dark drinking glasses containing the three samples 
two of which were identical.) Taste and olfactory sensations were 
not differentiated. 

I n  10 years, 2,491 taste-tests, were performed. 
It seems statistically evident that the degree of bitter taste 

can be more accurately differentiated by persons with few dental 
restorations and healthy oral mucous membranes, than by per- 
sons with several restorations and abnormal oral mucosa, espe- 
cially hyperkeratosis of the tongue. Particularly marked is the 
lowering of the taste differentiation where several gold and 
amalgam restorations are found in the same mouth. 

The variations in the tongue conditions seemed to be of different 
origins. Thus, a statistically proven difference between a group 
with normal tongue and one with abnormal tongue conditions 
could not be established. 

The effect of removable prosthetic restorations upon bitter 
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taste sensation could not be determined since the group was too 
small (3  cases). 

As an  explanation to the above da,ta, the possibility of a harm- 
ful influence of galvanic currents upon the taste buds is discussed. 
These currents have not been measured nor have histo-patho- 
logical examinations been made. Another possible explanation 
is that individuals with many restorations could be of higher 
physiological age. The author, however, considers this less prob- 
able. 

Zusammenf assung. 

Verf. beschreibt eine Untersuchung der Verhaltnisse in der 
Mundhohle bei 53 Mannern und 1 Frau, die in der ,4/B Stockholms 
Bryggerier (8ktiengesellschaft Stockholmer Bierbrauereien) als 
Probierer von Bier angestellt waren. Bei dieser Untersuchung, 
die die erste ihrer Art ist, wurden samtliche Fullungen aus 
bmalgam, Gold und anderen Metallen sowie auch abnehmbare 
Prothesen beriicksichtigt. Auch die Mundschleimhaut wurde 
untersucht. Die untersuchten Falle wurden darauf je nach dem 
Zustande ihrer Mundhohle in Gruppen eingeteilt und ihre Ergeb- 
nisse als Probierer miteinander verglichen. 

Die Geschmacksprobe wurde in samtlichen Fallen in Form 
cines Dreiecktests vorgenommen (drei dunkle Trinkglaser ent- 
hielten die drei Proben, von denen zwei identisch waren). Ge- 
schmacks- und Geruchsempfindungen wurden nicht voneinander 
unterschieden. 

Im  Laufe von 10 Jahren wurden 2,491 Geschmacksproben vor- 
genommen. 

Statistisch scheint dargelegt zu sein, dass die Starke des bitte- 
Fen Geschmacks von Rfenschen mit wenigen Piillungen und 
pesunder Mundschleimhaut exakter unterschieden werden kann, 
als von Personen mit mehreren Fullungen und veranderter 
Xundschleimhaut, ganz besonders mit Hyperkeratose der Zunge. 
Besonders ausgesprochen ist die Herabsetzung der Geschmacks- 
unterscheidung, wenn in ein und demselben Munde mehrere 
Gold- und Amalgamfullungen gefunden werden. 

Die Unterschiede des Zustandes der Zunge schienen verschie- 
denen Ursprungs zu sein. So konnte zwischen einer Gruppe mit 
normaler Zunge und einer anderen mit verandertem Zustand der 
Zunge kein statistisch bewiesener Unterschied festgestellt werden. 
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Die Wirkung abnehmbarer Prothesen auf die bittere Ge- 
schmacksempfindung Less sich nicht feststellen, da die Gruppe 
allzu klein war (3 Falle). 

Als Erklarung der obenerwahnten Tatsachen wird die Moglich- 
keit eines schadlichen Einflusses galvanischer Strome auf die 
Geschmacksknospen erortert. Diese Strome wurden nicht gemes- 
sen und histo-pathologische Untersuchungen nicht vorgenommen. 
Eine andere denkbare Erklarung ist, dass Personen mit vielen 
Fullungen vielleicht von hohereni physiologischem Alter sind. 
Verf. halt dies jedoch fur weniger wahrscheinlich. 

Resume. 

L’auteur apporte une Btude de 1’Qtat buccal de 53 hommes et 
une femme employBs comme dkgustateurs de bi&e & la SociBt6 
par Actions des Brasseries de Stockholm. Dans cette Btude, 
la premiere en son genre, il a B t B  tenu compte de toutes les &para- 
tions dentaires par amalgame, or ou autres mQtaux, ainsi que de 
la presence de protheses amovibles. La muqueuse de la bouche 
a aussi B t B  examinhe. Les sujets BtudiBes ont BtC ensuite rBpartis 
en groupes selon 1’6tat de leur bouche, et l’on a compare les 
rksultats qu’ils obtenaient dans leur travail d’essai. 

L’Bpreuve de la dkgustation a B t B  faite dans tous les cas par un 
test triangulaire. (Trois verres ii boire, de couleur foncee, con- 
tenant les trois Bchantillons, dont deux htaient identiques.) 
I n  ne s’est pas applique A diffkrencier les sensations du goiit de 
celles de l’odorat. 

Au coups de 10 annBes on a pratiquB 2,491 tests du goat. 
I1 semble statistiquement Bvident que le degrB d’intensith 

des sensations gustatives amBres est distingue avec plus de 
precision par les personnes ayant de rapes dents plombkes ou 
aurifi6es e t  une muqueuse buccale saine que par celles avec 
plusieurs dents refaites et une muqueuse anormale, surtout quand 
elles prhsentent aussi de l’hyperkkratose linguale. Cette diminution 
de la facult6 de discrimination gustative est particulihement 
marquBe 1& oh coexistent dans la m6me bouche plusieurs 
aurifications et plusieurs rkparations & l’amalgame. 

Les variations dans 1’6tat de la langue ont paru Btre de diverses 
origines. Cela n’a pas permis d’Btablir une diffBrence prouvBe 
statistiquement entre un groupe ii langue saine et un autre o~ 
celle-ci offrait des anomalies. 
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L’effet des prothbes amovibles sur les sensations gustatives 
amGres n’a pas pu 8tre dBtermin6 parce que le groupe considBr6 
etai t  trop petit (3 sujets). 

Pour expliquer les constatations qui prBc@dent, l’auteur dis- 
cute de la possibilitk de l’action nocive de courants galvaniques 
sur les papilles du goiit. Ces courants n’ont pas 6th mesurBs, pas 
plus qu’on n’a fait d’examens histo-pathologiques des tissus. 
Une autre explication peut-8tre ii retenir serait que les individus 
B nombreuses r6fections dentaires pourraient 6tre d’un bge phy- 
siologique plus avancB. L’auteur, cependant, considere cette hypo- 
thBse-18 coninie moins probable. 
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