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PHENYLTHIOUREA TASTE TESTING

IN HIROSHIMA SUBJECTS WITH THYROID DISEASE

LB IR KBRERBRED 71 L FARTHERE

INTRODUCTION

Phenylthiourea (PTC)* tastes extremely
bitter to some people but not to others.
This observation was first noted by Fox 1
in 1931 when he inadvertently scattered
some of the dust in the air and another
laboratory worker complained of the bitter
taste. Fox was unable to taste the
material even when crystals were placed on
his tongue. This chance discovery has led
to the taste testing of many individuals
and races. The taste response is bimodal
and approximately 30 per cent of white
Americans and Europeans are non tasters.
Orientals, Negroes, and American Indians~"0
have been reported to have a smaller
number of nontasters in their populations.
The ability to appreciate the bitterness
of PTC decreases slightly with age;
females detect slightly higher dilutions
of the substance than males.

The inability to taste phenylthiourea
1s inherited as a Mendelian recessive
character (genotype tt) whereas the
ability to taste the substance is dominant
(genotype TT, Tt).8 10 Harris and Kalmus
have pointed out”s 11 that PTC tasters and
nontasters show the same differential taste
response to other substances containing
the grouping:

e —

w B

7= VFARFB(PTC)* omkid, 53 Az
b THESREL, F2ES2BULVAL S 3.
ZOZLIFI9BIEFEIZ Fox ' ILE - THIHTED L
NELDThHS. HEIPEBRTPTCHEE ZEdIC
MREBEELLZA, MOMEEINERELFL -
EWESTCOHRE#HER L7, Fox [IPTCH &
EEORIIFEVTY, REBULAZ LA TELD
s, ZOBRLERY, 2LOARAEIZOL
THREREZTL2IEBE L - . FRERIGICI
2OD0WH S 5T, BAXKEAB L URINADH
0% TF%REHEL V. HEA, BEAFLUT X
VH -4 F4T7rTlE, BERLZ2ELLZVADE
EALEVEVbRTWVAS. 276 PTC OEKA
BUARENZER & I » ICHBRT 3. &I
FHEVLELCHREOBVEDIZIEVT LY
REK L S.7

PTC DWWRERE U SREN DRFE X, 5 v 7N
FUHECREFR L) LORMEEN S0 124 L,
ENERU S SEERE GBEZFRITT, Tt) &
LR 2N 3.8 Harris J} {F Kalmus 7. 11 |3
PTCOERZRUAZAEBUZVARR

N——oc #%
I
S
EERTAMOMBIH LTERAL & 5 2RER
WO & RS 2 & EARML 2.

*Formerly known as phenylthiocarbamide.
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Many of these compounds are known
goitrogens that act by
intrathyroidal synthesis of thyroxine.

bloecking the
For
this reason several groups of investigators
have been taste testing patients with
thyroid disorders.

A preliminary report revealed a somewhat
higher
patients with nodular goiter than among
12 Kitehin et aI13
eight glass taste tasting technique of

frequency of nontasters among

controls. using the
Harris and Kalmus' found a significantly
increased frequency of nontasters in 246
This finding
was proportionately greater in men than in

cases of adenomatous goiter.
women. an excess of tasters
was found in patients with toxiec diffuse
but without sex difference.

In contrast,

goiter, Two

groups of cretins have bheen studieql4s 15
and both have shown a higher frequency of

nontasters for PTC.

Patients with thyroid disease were
studied!® in 1058-59 as part of the
continuing epidemiologie program of the
Atomic Bomb Casualty Commission (ABCC) in
Hiroshima. As a part of the survey for
thyroid disease it was felt worthwhile to
add a PTC screening
examination to determine the ratio of
This was thought
to be an especially interesting group of

test to the medical
nontasters to tasters.

patients for examination since it had been
previously reported that only about 7 per
cent of Japanese were nontasters6 as
compared with 30 per cent nontasters in

European and American white populations.

METHODS

In Hiroshima, ABCC is conducting system-
atic examinations of selected groups of
survivors of the atomiec homb detonation
of August 6, 1945 and suitable control
groups. In addition, the medical cliniec
physiecians at ABCC examine patients who
are referred to them by physicians in
the surrounding area.
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BETh-TFuxyrORRIBASGKZIHITAE
Hasa, ZoMBizEtont, B4s0fEEd

FRIREE B EOREMAELZIT 2> TE .

TFEAES T, WHRE R U2 WE ORI E
FIBT2 L0 LEMERPIRIREERZ 25 VWTHE
FEWZIEHIFPELEIZERLY
Harris & L (F Kalmus? A EEHI L 2 8@l 3 » FIC
F ARG AEE R VT, IREENEEIRIREE 2464)
TEREZELLZVEORIFGE ML VWA
EERBHAE. ZORRE, TELVEERIIEL
THHIMIzkErP . & EREEIZ, b
PR ERIRIRE RS CHB®REELSH 2 £ <
Bwr-H, oI LEr7 2HOILFY
RREBAMA LAY WEEE LPTCOEKRE
BRLZVWHEOEN VW Lazml k.

Kitchin 2P |1

o FIEEERAERES 2 (ABCC ) IZAH N

B EtE o —88 & LT, 1958—594 IHIK
MR il & om0 BRI R RE &L LT,
EEMREICPTC I AWREMREEZ MR T, K
PRUAELRULZVELOLELHEDS I LT
i e sEEZNE. ODABCKATIERHKEZ
BUZVAPRI% THSOICHEL T, HEA
TREPT U THIEHRELSNTVWEDT, IO
AERCOVTIOREBELERT A2 L IFICR
WRFEWVWEEZ bR

7o il

LBz 13 3ABCC 1319454 8 H 6 HOJFEF
W OWBEEREEOm s SRR ENAAH LB YL
WHEBE I L T RHEMNBER T TS, TR
AN % 312, ABCC EERREBIE 5T 0 EES OB &
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All patients who were examined in the
ABCC medical
thyroid disease in the period from July 1,
1958 to November 2, 1959 were requested to
have a PTC taste test. A control group
without thyroid disease, but matched for
and radiation exposure,
A 1:1 ratio was not
but the control group was

clinic and found to have

age, sex, was
also taste tested.
achieved,
considered large enough to make valid

statistical comparisons.

During the period of study 222 patients
with thyroid disease were examined. The
group included 201 females and only 21
Of this number, 14 males and
175 females cooperated in the taste test.
In the control group 12 males and 151
females were tested.

males.

The test was performed with a standard
square of paper impregnated with a 0.13 per
cent solution of PTC. The paper is pre-
pared commercially and was obtained through
the courtesy of Robert S. Krooth, M.D.

There were several reasons for selecting
the PTC paper as a screening test. This
method had been employed in obtaining the
frequency of taste blindness in the
Japanese by Fukuoka.® 1In addition, it was
necessary to choose a procedure that could
be done easily and quickly on a large
number of patients who were already
undergoing extensive medical examinations.

Each subject was requested to chew the
impregnated paper, moving it about inside
his mouth until a definite taste was
The subject was then asked
to report the taste. A positive response
was recorded when the subject stated that
the taste was bitter. The bitter taste
sensation was quite definite and usually

experienced.

immediate. In an occasional subject the
bitter taste was appreciated after ten to
The division
between tasters and nontasters was clear

cut and those who tasted nothing were

twenty seconds of chewing.

recorded as nontasters. Very rarely a
subject would report a slightly salty or

sweet taste and was recorded as nontaster.

1958 E 7T H1 AH» 51959F118 2 H £ © Iz
ABCCHRIRE TRE2 R UTHRIBELAN -2 L2
franzBFFNTIZ, PTCHRERELZZF 5 =
CEBEFELL PRIBERF L2, £, vk
UHIBRIREBIZ OV T L2 BEEEIZ DT 3Bk
RBEST -7, PRIRDRBZE T 3B LM
BLroh=z31:1 ‘G‘II?;U‘P A, oRREEE
okt EIT LS S e RESTHS
Bz o,

RE A R R RS 228 0 RE R
F. 20025 XMT, BHIIELI2ILETS -
. Zow, BHEUS LW 1758 FRERAIZ
WL, BTk, BiE12s L ki 15142
MR 2T

MRAEIIPTC 0.13% EHAES ¢ LEH O IE
FREBATER L. ZoEBEKEMmHSHE LT

gt oT, ANV—3 Y FMHXEZA 5D
Robert S. Krooth, M.D.DIFEIZ L - TAFLE
BRI & L TPTCHEMEZ RA Z0I21E 2,

3OMMBANS . TP I0HEE, BAEAC
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RESULTS

PTC taste tests were conducted for a
total of 26 males and 326 females in
the ABCC medical eliniec.
difference in a negative taste response

There was no

w B
PTCIZ kAR E M # ABCCER K & ¢ 5 &
264, ik 3268 12O VWTERL L. EHKRER

IR R O L 2 5 .
by sex.
SUBJECTS NONTASTERS %
o RE i o O B
MALE i) 28 8 23
FEMALE %« 3ze 87 21
TOTAL & 352 73 21

When female patients with thyroid
disease were compared with the controls,
the values were quite close and well within
usual chance variation:

FURIRIREB D & 2 MR E Lxtidf &L DL#g
TiE, MEOMAEMUL TH Y, +5I1EEOMH
REFNOFEHMNIZH - 7.

SUBJECTS NONTASTERS %
A fafbnk HE

WITHOUT THYROID DISEASE FRIERBED L VHE 151 30 20

WITH THYROID DISEASE iﬂﬂﬁ&.@.m&)é# 175 a7 21

Comparison by age and ABO blood groupings
showed no relationship to taste response.

Females were considered separately by
certain major diagnostic categories, with
results as shown in Table 1.

Table 2 illustrates the distribution
of male and female subjects with thyroid
disease by specific diagnosis and response
to taste testing.

DISCUSSION

In evaluating the results of the PTC
taste response in patlents with thyroid
disease in Hiroshima, the original obser-
vations of Fukuoka on taste blindness in
the Japanese6 were reviewed. It has been
stated that only 7.12 per cent of the
Japanese are nontasters by the thilourea
impregnated paper method. 2
in going back to Fukuoka's original
article, the data were presented as
shown in Table 3.

However,

EwhEH L FABO M#ERLIZ
s e O EMELAD

& BT, BRI
P 75‘0 il

ZEIZOWVTIE H
- T BIE Iz

ZEEOEER o EIC
EEL, ToEREERLIZRT

F 213, BAREZL ZW B & URERE TR O
BUESIUCEAMBESHERTEDTH S,

2

o

RO PRIRESRBEEIIN LTIT% - ZPTC

X AREREOEE LML 2128, BEF
AuﬁH%%%uﬁ%%%ﬂ“@ﬁﬁ@&%%ﬁ
HLA BEIZFOTHEAADERT.I2%7, T
AWML 7ERBRBEEIIE - THREB LA S 12
LR EESH LA, BEORMOBETIE
EI3lLRT LI ABRYFES.



TABLE | PTC TASTE TEST HIROSHIMA, PERCENTAGE FEMALE NONTASTERS BY THYROID DIAGNOSIS
£ 1 LBuzHI5PTCHRERE, FIRIREZHNIZL 2 XE0BEREEOEIESH

DIAGNOSIS SUBJECTS |NONTASTERS
EN TS ek H ¥
SIMPLE NONTOXIC GOI TER Hiffidkcha i RIS 78 20 25
NODULAR NONTOXIC GOITER fﬁﬁguﬁ-*r‘“#ﬁ 52 10 19
TOXIC GOITER s IR IREE 24 4 17
CONTROLS *iHiH 151 3o 20

TABLE 2 PTC TASTE TEST HIRDSHIMA, NUMBER OF TASTERS AND NONTASTERS BY THYROID DIAGNOSIS AND SEX
# 2 ILBICHT 5 PTCHREME, FRIFEZHA, H5, BEs L OBIEREH

‘I'.l_STEuf NGNTlSTE_H NO TEST TO]’AL

D kiRoSis P81 e B o b e HRE at
F MALE |FEMALE| MALE | FEMALE| MALE |FEMALE| MALE |FEMALE
A s w x ) s ) £
CONTROL &fBEE 8 - 121 4 30 - 2 12 153
O A R AR 5 | s | 20 | 3 CRINE
TOXIC GOITER o 4% AR AK D 3 20 - 4 1 4 4 28
CARCINOMA % 1 g - - 1 - 2 9
UNDIAGNOSED TUMOR 3% B~ HE R 455 1 - - - - - 1 -
HYPOTHYROIDISM HFIR R 44 ik 8B 4E - 2 - 2 1 - 1 4
THYROIDITIS FAKIRR 1 B - 1 - 1 1 8
TOTAL # 20 259 6 87 bl 28 33 354

TABLE 3 RESULTS OF TASTE TESTS AMONG JAPANESE SUBJECTS BY FUKUOKA AND RIKIMARU
# 3 B & EUARICE 2 HERANRE ORERERS S

MEAN AND i”"[‘,’:“ﬁ _g;svun{m
SOURCE SEX SUBJECTS THs s URERE
T 451 W EL | TASTELESS BITTER OTHER
BREREULZVE | e LEAH 7 ot
FUKUOKA IN 19838 MALE 5| 451 8.1 f1.8 | 81,7 3.0 | 30.5 *z.¢8
[ 1936 FEMALE 4| 470 10,0 #1.7 | 87.2 #2.7 | 23.1 $2.4
“'“}'j"‘j':”” '"19'3?13“ : BOTH Witk| Baz4 14,3240, 25| B2.90%0,27| 2.78%0.12
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In the testing done by Fukuoka there
were 12 taste responses recorded varying
from tasteless, very bitter, bitter, very
sweet, sweet, very sour, sour, very salty,
salty, very astringent and astringent to
indescribable. Although it is true that
8.1 per cent of the subjects regarded the
test material as 'tasteless', only 64.5 per
cent were definitely positive tasters
noting a distinctly bitter or very bitter
tas te. Rjkimaru17 19 yh a less detailed
classification found 82.9 per cent bitter
tasters and 17.1 per cent nontasters and
other responses.
with the present study in which 20 per cent
nontasters were found among the subjects
without thyroid disease. Rikimaru and the
present report considered those subjects

This agrees very well

who could appreciate thiourea as a bitter
substance as tasters and those who could
not or who had other taste sensations
On the basis of these
observatlions, there may not be as great
a difference in PTC taste response.in
Japanese and Western populations as has
been previously assumed. In the Hiroshima

subjects this study did not confirm the
12

as nontasters.

findings of Harris, Kalmus, and Trotter
showing a somewhat higher frequency of non-
tasters among patients with nodular goiter.
Kitchin et 5113 in an extensive study of
447 patients with thyroid disease found
about twice as many nontasters among the
males with multinodular thyroid glands.
Unfortunately, during the investigation
reported here only three male patients
with nodular goiters were seen and no
statistical conclusions could be drawn.
In the Japanese females with nodular
nontoxic goiters, there was no significant
difference in taste testing as compared
with the controls.

Kitechin et a9 noted that in 133
patients with toxic diffuse goiter, there
were only 22 nontasters (16.6 per cent) and
no sex difference was apparent. The
present study also found a slightly
lower percentage of nontasters (17.0 per
cent in a group of 24 females), but the
numbher of patients is small and the

RE DT % - AT, 12/ o kE RIS
PEEESNTH Y, MK, FEFIIF, Fo, JE
FioHw, He, EFICEY, By, EgicEe
Vv, HEEEV, B RERS T A, Wk AT 5,
L LA P FIIghTwiE. HHED
B8.1%MHRBMOIkE ‘MK L LAZLIEEE
ThHH, 4.5%DHHEE A LEWRE - I12IEHE
2R VISR E S, HELZBEREER LA, B
PP It kBHBEIOL I EFEMELOTIL
o, HREBULE82.9%, WKERL LV
EZEFERIEMOKEBRUAFEN.I%E2EAD . 2h
F, FRIBRED Z VWHREPEEREZB L2 VWHE
20% % B - AMEORM L FHFIZEL—BF 3.
h#s & URBETIE, FAYLTEEROME
ERBUAANEHREBULE, BULVWAE LT
fhnREZBE LA FREZB L 2VWE L LTHER
Stz ThopBEIZEnIE, BARANLEBKRA L
OMIZE T 3PTCHRERWEIZ, LETizEz o T
WEBKETVEN TR LY., KFEICE

AEEOMRHE T, BEMEFIRIRESEIZS
WTERER L WEORIFETFEVE D IHarris
Kalmus % k {Ff Trotter 2 @ RIIFER LG4 »
e

Kitehin 2B (3, HIRIREREE 478122
WTOILEEZ#E T, ZREBHERRED S
BHEORTEHEHREBR L LVWEI I 2HESL 5 &
C&Eﬁbt.%fﬂLf,ﬁﬁﬁiﬂNﬁﬁH
TIFEREFRBIEBIEEHE I BOBREE2IT 2 -
BT, MR EES LN TEL P
FEHPEIEh M ERIRE D » 2 AR AN M T 11,
WMREF LB LA, WERECARLEL
ERD oWl L o

Kitehin 5% &, rhEgE s M HURIRIE & &
133 & kAR 0 7% L\%‘MEJJZZ’%’: 16.6%)TH 1Y

oz N L 5 T2, ﬁ%ﬁﬁ@%%%
CZVWADLHEIEI IZEVZLERD - (UF

O F17.0%) 2, BEHUELEL, 20O/



result is not significantly different
from the number of nontasters in the other
diagnostic categories.

The number of patients with rarer forms
of thyroid disease was very small in this
sample and no statistical evaluation was
attempted. It is of interest, however,
that all ten patients with carcinoma of
the thyroid were PTC tasters. No data
could be found elsewhere in the literature
on taste testing related to carcinoma
of the thyroid.

CONCLUS 10N

PTC taste tests with paper impregnated
with thiourea were performed for a group
of 189 patients with thyroid disease and
163 controls in the ABCC medical clinie
in Hiroshima.

Twenty-one per cent of the entire gfbup
were found to be nontasters and no differ-
ences were noted in relation to age, sex,
or blood grouping.

Patients with all varieties of thyroid
disease were no different from the controls
when compared as a group.
patients were considered by diagnostic
category, there were slightly more non-

When female

tasters (25 per cent) in the patients
with simple nontoxic goiter and slightly
fewer nontasters in the group with toxic
goiter (17 per cent).
were not significant, however. The

The differences

number of male patients was too small
for statistical study.

Taste testing by this method revealed
that 20 per cent of a control group of
Japanese were nontasters for PTC. This
compares favorably with the original study
of BR24 Japanese by Rikimaru (1934) in
which he found 17.1 per cent negative
PTC tasters.

R ZEra53EIC 517 20k % /&
EORILEBER L Hh - 7.

L2V ADH

AREOEARIZZ TN LEEHO PRIGE LS
BORIIEH DL 2L, HAHMTEMIBRO L » 5
o LALaAs, FRIEEENLIZVTRE
PTCHOFEHREBUA L WS Z L ITHERSZZ LT
H 5. WIRIRE EWREMREICHGES2ER 2O
XM THRRTAZEPTEL DS

A

[EEOABCCERRES T, #4 v L 7i2ERER
MIZELEAPTCHEMRESZ, 18940 FIRIEHEESR
HEL 13X O Iz LT FEEL .

EHDNUBHFRERLEEVWETHZ LED S
L, Fip, E s LI L3ETED LD
s T2

HHOFRIBREREL 1>OB L L TR
HLHBLASAE, Z2EEvohith 7 &
MEEZZIIABEIE->TEELLEHE A2,
BAdEh Rt FRIRE £ & TRk Z2E L vwED
BAEA» 122 (25%), hEIERIRIRE & # T 1
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