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Clinical and Exgperimental Studies on Radiation-Injury to Taste
By

Kazuo Tanikawa
Department of Radiology, Kyoto prefectural University of Medicine, Kyoto, Japan.
(Director: Prof. Hiromu Kaneda)

I) Clinical experiment

To examine the taste of patients, aqueous soluticn of sucrose, acetic acid, sodium chloride
and quinine hydrochloride were used as test solution in this experiment. These solutions
were put on a patient’s tongue by means of drop method.

The patients having normal taste sensitivity were selected out of patients who had cancer
of neck or head, especially tongue and maxillary cavity.

They were all irradiated by Telecobalt.

1) The taste sesitivity in most of the patients was more or less affected at the doses
from 1,000 r to 4,000 r. But none of them had a complete loss of taste below the dose of 3,000 r.

From the beginning of irradiation, 17.8 days and 2288r on the average were required
before the injury to taste occured. The average time and dosage for the complete loss
of taste were 35.8 days and 4675 r respectively. The time and dosage of fhe latter were nearly
twice as much as those of the former.

2) The taste sensitvies to each test solution were simultancously affected in only 4

patients but discriminately in 16 of 20 patients. From the result of this test, it was
found that sweet and sour in taste were more sesitive to 9°CO irradiation than salty and bitter,
and that bitter taste was most resistant of all. In this phase, the patients perceived one or
more fest solutions incorrectly.

3) The disappeared taste sensitivities were recovered to normal from 30 to 40 days after
the finish of irradiation in 8 out of 10 patients.

II) Animal experiment
Mice Weighing 16 g to 18 g were used in this experiment and the mice's tastes were tested
by 2% salt solution-and distilled water-intake for 24 hours after X-ray irradiation on their heads.

1) Depending on the dosage, injury to a mous’s taste was influenced, that is, the higher
single dose of irradiation a mouse received, the sooner the injury apreared. But this was
not observed below the single dose of 1,500 r.
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2) In a fractionally irradiated group, injury to taste was observed at the dose above 1980 r

in 6 days.

3) In the single dose of 1,500, the disturbed salt solution-intakes of mice continued for
12 to 22 days and then gradually recovered to normal. And in the fractionally irradiated
group, when the irradiation was discontinued, the injury recovered more rapidly to normal.
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Table 1. Test Solutions

A @) B oo |
Sucrose 5 5/2 5/4 [
|
|
|
|
|

Acetic acid 1 1/2 1/4

Sodium chloride 10 10/2 10/4

Quinine |
i hydrochloride 1 12 14 |
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Table 2. Relation between Injury to Taste and Radiation doses (Each number
showed patients injured to taste out of 20 patients)

—_ Local dose
A ~1,000r{~2000r |~3000r |~4000r |~5000r |~~6000r [~-7000r
Taste —
Disturbance (+) ! 2 7 4 7 0 0 0
[
i Complete Loss (4) 0 0 0 5 4 1 5
i HHIENHOT, 40H, 4440r, it A r!, r Taste of Patie Telecobalt [rradiation
Hhix, L EBWHOT, H ) r L whHEe g ) Jvr_‘cﬁg ste fz tients by e{emai@&h—:ﬂ e
WHODTEH, 800r 'C'})‘U. \._.hijl?'}‘ah@ — TG R Rer A
) \““'ﬁ Fa == Agelic acid
% 5. ZOTEIL18.2H, 23870 &7 Y, Bk KN\ — Sotmolae
Rasz R 3 TOMIE b U HEIHE 2% L. : SO\ ~Gie
Bl 0D 1 2 MEREH TR A BRBRYE 2 M5 ik o p g
BEEENSH 2 380 b M7 1082 owTALE, 106] M, fmodtion (Glnopigdor __3A0r
(=W disturbance:

rh 8 Bl A FRAIHE THE30 H 72w L40H 3 T2 EH L
Tw3. 5500r Xk §7000r 3 TOJRFTE T4
Bz mfE RS b h 7.

(b)) BB 5B PR HBHE
$1000r 4 ANIEE BIWTRT & 512, HY%, B
LRt M/ 02000r FiERNC TR RREE &

Table 3. Relation between Injury to Each Taste
and Radiation doses (Each number showed

patients injured to each taste out of 20
patients)

B Loccl Doze| | | |
~— 11000r 20001 3000r 4000r Total
Taste I o o
" Sweet 0| 5| 3| 5113 |
Sour 1 4| 2 4|11
Salty 1 3| 1| 4| 9
Bitter 0 1 | 1 - 2 4
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Table 4. Incorrect Perception of Taste after Irradiation

No. of Cases* H““‘“%-- L Sweet Sour Salty Bitter | Total ‘
Taste Solution ] [
6 Sucrose b 0 1 0 1 ‘
10 Acetic acid 0 N, 2 1 3 [
7 Sodium chloride 1 5 N 1 7 '
6 E;'l(;?égﬁ]oride 1 1 1 N 3
* These cases’ tastes were subjectively normal but showed to be injured by the test.
oMk EMHBEZZSORED6 R 1EH Y, B 81 ——— Djstilled Water
BREBRLSN O D LHEZ 2 Bie 53 108 3 g| = Selt Solution .
B, ARk RET 7 HAERHENE 2% 72 LB
b, Hik 2 ERR LR U B b 02 7HIH 5 BlokS é1 05% 1% /
B LoTos. Ln LERE SRS MK 30 L | e e [
1B 2B TH B, SUER* =—F Tl 6 Bl 35 ;ﬂ ”Y
IFREERE B - LT3, FabbHER b s, f/\: LN
BRAEE U TSR T 3 b AN, IRk TR s |4 b
NEER L, BBRIZOWTIE 34D 1R, T §33A
22 A ELBIRHREES Z LT3, EEE;J o B -4
i) By : AN
(1) e f {N )
GREISEHEIBED CP1=wy 22w, &~ L ____ . it
: 12345 12345 123456 12345  Days

v 2 DERE AR 0.6cn0 BB Y 7 2% 2 &
PALT, —IHICEEAK, TNtk E A 24k
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v ZAD Ak OBEREOMEFHE 7 3 2 b
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W TIX R OWEER 2 %127 & 2 i EmEEo
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DORfE & L7z,

R~ AT L RET 3 DLk

Fig. 2. Intakes of Various Concentrations of
Salt Solution and Distilled Water in a
Mous (CF, Strain)
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Fig. 3. 2% Salt Solution and Distilled Water Intakes after X-Ray
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Table 5. Distilled Water-Intake on the 6th day
after irradiation (cc). 1500r Irradiated

Group
No. of Befor Irradiation = | After
Cases Average— A~ Irradiation

Max. 5.3

1 Min. o7 4.3 1:2
Max. 5.7

2 [Mm | 2a | 43 1.5
Max. 8.7 .

3 "M | as | 62 3.1
Max. 6.2

4 Min. 1.2 5.1 2.6

5 M'flx. 6.5 5.9 1.4
Min. 3.2 B

6 | Max. 6.3 ‘5.3 1.7
Min. 4.5
Max. 8.0

" "Min. | 51 | 62 2.7
Max. 9.7

| ° M| T | 58| 19
| Max. 4.8 i

9 | "Min. | 3.0 | 44 &1

10 | Max | 48 | gy 1.3
Min. oo

VRS, AWK OEBGI AL, 106
th 8 B IESTEE 6 H, 2698 7 H CHREmT T
%, Z ORI 5 1R T & 5 AP Bh R
PLUF ¢, MataiiEo FaiEolz 2 v Lise &
5. ZOMTTE, FEEIUEE O RE R
mUthe 58, 1060 3 B Cialigad 12, 18,
20 H C RO ARTK O 2308 Lk ad 5 & [Fy
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AR OISR Lig , % o FHGE
RIS (0) WaRT & 5 W AEAGEIURAS & R
T %, WOHMOWEIUE 1% #6 12 KL =
D 3 BADRGTANC B VI B Ak, AW Ak E R &
DENE 6.3, 6.7, T.lccTRHBLELD & 5
hr:HMOmEREOCAIZFh £ h 7.3, 6.6,
4.6ccTHY, MBHERIHEEELVWELEZRL TV
e 3, FESHET O 2 %tk 2 1.2,
1.4, 1.9ccTdh 3Dt LIRS E DO Rtk %
B 3.3, 3.1, 2.3cck 3BI: bicHMLT
W3, Hlb 20 3B TR0 ¢ ko RN
BLTWBZE3RLT3. 2Ok ERR
FhEh, 12, 25, 22Afbr2TAbhH, *
DN EHE L 7=
e 2000 FAGTHEETIXIS00r RASEE & [EBR
V108 T B 6 H T, 3BIA T H CHAEASKRE
’I‘ab]e.'?. Zf;é Sa‘l‘t-Solul:ion-]ntak:es for 24 hours

in 6 Days after irradiation. (c.c.) 2000
Irradiated Group

g:éegf E‘iﬁ:{iatiom : ﬁ‘i‘?&.iation

. ) Average—A~ | Average—>A~

i Max. 1.0 | 2T Bl

1 "M, [ 04| 6 oz | 11
Max. 0.6 3.2

2 ["Min | 03| 04 [o3| 17
Max. 1.8 2.8

T "Mim | 11| 14 [Tos5 | 16

10 | Max. | 0.6 | o | 14| g
[ Min. | 03 ] 0.2

Table 6. 2% Salt solution-and Distilled Water-Intakes for 24 Hours at the Period
of Abnormal Sense of Mice's Tastes (c.c). 1500 r Irradiated Group

o ot Befor Irradiation After Irradiation
Water Salt Solution Water Salt Solution
Average Average Average Average

Max. | 6.2 2.0 5.7 5.2

4 Min. | 4.2 | 21 |77 | L2 |72 | 40 7z | 33
Max. | 6.5 2.3 3.8 3.2

5 Min, | 32 | %2 [ 15| 9 [To9 | 23 “og | 23

" Max. | 63 | oo | 22 | 1, | 42 | 35 | 35 | 31
Min. | 4.5 0.9 15 1.8
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Fig. 4. This patient’s tongue swells dropsically
and it is seemed to be transparent. (3,200 r
in 24 days)
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