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Study on Oral Radiation Death

Takeshi Ohba
Department of Dental Radiology, Kyushu Dental College, Kitakyushu, Japan
(Director: Prof. Nobumasa Sato)
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Few investigations of oral radiation death have appeared since H, Quastler first reported it in 1956;
it has not been fully investigated. In this investigation the effects of fifty per cent lethal doses 12 days
after irradiation (LDjy4;) and the causes of death were studied.

The craniofacial regions of mice were apportioned into several fields by lead shielding and irradiat-

ed using 200 kVp X-rays. The LD;y4, of each category of irradiation fields was as follows,

Maxillary; 2730 + 140 R
Mandibular; 2720 -+ 70 R

Maxillary and mandibular; 2340 - 570 R
Mazxillary and cerebral; 1890 4+ 240 R
Mandibular and cerebral; 1900 + 9O R

Maxillary, mandibular and cerebral; 1890 £ 210 R
Gerebral; =>5000 R

In this investigation oral radiation death occurred on the 10th post-irradiation day-a significant
acceleration. In an additional study, starvation death generally occurred on the 4th experimental day.
The abrupt increse in oral radiation death on the 10th post-irradiation day was probably due to the ra-
diation effect on the oral mucous membrane and a consequent decrease in food intake.

In conclusion, starvation secondary to oral radiation damage was the primary cause of oral ra-
diation death.
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(b)
Fig. 1. Mouse holder (a) and positioning
for maxillary irradiation (b).
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PER CENT MORTALITY BY DAY

1% 15

DAYS POST-IRRADIATION

(1) — — —; 1800 R irradiation to the maxillary,
mandibular and cerebral regions.

(2) —+—+—; 2750 R irradiation to the maxillary
region.

(3) cerveennnns ; 1900 R jrradiation to the maxillary

and cercbral regions.

(4) —- -—; 2700 R irradiation to the mandibu-
lar region.

(5) ————: 2500 R irradiation to the maxillary
and mandibular regions,

Fig. 2. Daily percent mortality after irradiation.
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Fig. 3. Diagram of the maxillary irradiation.
Shaded area is shielded by lead of 3 mm
in thickness.
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Fig. 4. Survival rate after maxillary
irradiation by dose.
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Fig. 5. Relationship of mortality probit and
L7z, 2750R BHRECIIBEEE 6 HA X v BT exposure dose by anatomical areas.
Table 1. Mortality rate 12 days post-irradiation
) . oaw Nurnber of surviving o
Irradiation dose Number of mice mice 12 days Morta(tlo}tg i
post-irradiation &
2,500 39 33 15.4
Mexillan 2,600 64 43 32.8
2,750 64 30 53.1
3,000 64 8 87.5
2,000 40 39 2.5
Mandibular 2,500 68 49 27.9
2,700 64 32 50.0
3,000 63 15 76.2
Maxillary 2,300 43 27 43.7
i:lld e 2,500 48 15 68.8
andibular 2,700 48 12 75.0
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Y =( 4.235+ 0.204) X10™3— 6.548% 7 b .
Y& probit TFi LIFETRTH b, X 1% B
METHD. TOR XD LDyys RD D & 2730
+ 140R &ino7z.

B) THMAHRED LDgyqy,

Fig. 6 3 THBSHFOBKRKTH h, SHROW
AR CHER LIRS Lz,

7
%Z %j SHIELD

(3mm Pb)

Fig. 6. Diagram of the mandibular irradiation.
Shaded area is shiclded by lead of 3 mm in
thickness.
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Fig. 7. S8urvival rate in mice after mandibular
irradiation by dose.
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Tig. 8. Diagram of the maxillary and mandibular
irradiation. Shaded area is shielded by lead of
3mm in thickness,
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Fig. 9. Survival rate in mice after maxillary
and mandibular irradiation by dose.
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Fig. 10. Diagram of the maxillary and cerebral
irradiation. Shaded area is shielded by lead
of 3 mm in thickness.
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Fig. 11. Survival rate in mice after maxillary
and cerebral irradiation by dose.
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Fig. 12. Diagram of the mandibular and cerebral
irradiation, Shaded area is shielded by lead
of 3mm in thickness.
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Table 2. Mortality rate 12 days post-irradiation
I Number of surviving i
I1.rad1a(t11{<3n dose Number of mice mice 12 days Mortz(ﬂol}g tats
post-irradiation 70
1,800 36 26 27.9
:g3x1"arv 1,900 48 24 50.0
Cerebral 2,000 48 12 82.7
2,100 48 6 91.5
1,800 48 35 2001
gggndlbmﬂar 1,900 52 28 46.2
Cerebral 2,000 48 13 72.9
2,100 47 5 89.3
Maxillary, 1,700 48 42 12:D
Mandibular 1,800 64 42 34.4
and "
Cerebral 1,900 64 34 46.9
2,000 48 12 75.0
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Fig. 13. Survival rate in mice after mandibular
and cerebral irradiation by dose.
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Fig. 14. Diagram of the maxillary mandibular
and cerebral irradiation.

LA TSRS © LDspusy % R®D2 %
ww, MSHHREL1700R (487C),1800R (B4FL),1900
R (64F%) 35 XU'2000R (481C) o 4 BEDRE %
BIIRote, =V AR 224 R R LA, &
o OEFORE AT O RIBE Fig. 15 730
hTH5.




674—(22)

“%
@100 T -
o TRz e 1700 R
o« R
= Q;t\_"--- 1800 R
> .,
3% Y, 1900 R
5 Ay
el \ 2000 R

0

0 1t 2 3 & 5 6 7 8 9 10 1 12
Days Post-Irradiation
Fig. 15. Survival rate in mice after maxillary,

mandibular and cerebral irradiation by dose.
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Tig. 16. Diagram of the cerebral irradiation.
Shaded area is shielded by lead of 3 mm in
thickness.
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£ BEIHED LDgyg %3k 5 0 HF/NEFEHET
L ORDICHER XU EHEITERE 2T LD
% & Table4d DFHTH%H. ZORDOHFTYIIIE
=% (%) % probit TFb L, XidBAHREA%E
3. a XHRGHLE & probit DG OME E X FEDL
7.

423, LDjpazy DIED Y t HAFTHSEY: T
Cigofc kLA, ISR L THRE, L
TRGIRE & EFH-HTHRAEE, TSR & BT+
THRBSHE - OMCITEEOE 2. B
FREEE, THHMRSTRE L LY IRBERE, TP

Table 3. Number of surviving mice 15 days after cerebral irradiation

Ina:lié?;ion Number Number of surviving mice per day post-irradiation
(R) of mice 1d 6d 10d 12d 15d
4,000 28 27 27 26 26 26
5,000 35 35 34 34 34 33
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Table 4. Slope function of LDy, 12 days post-irradiation
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Irradiation field Y=aX+b (;E:E;‘;ffs‘m Dm) LD;, (R)
Maxillary Y =(4.235:£0.204) X 10° X —6.548 2730£140
Mandibular Y =(2.692:+0.070) * 10°X —2.326 2720+ 70
Maxillary and Mandibular Y =(2.100:£0.674) x 10°X+0.087 2340570
Maxillary and Cerebral Y =(6.790-t0.659) x 10"*X —7.808 18904240
Mandibular and Cerebral Y =(6.260-0.272) X 10 X —6.922 1900+ 90
Maxillary, Mandibular and Cerebral Y =(5.820-£0.593) x 10"*X —6.007 1390+£210
Cerebral >5000
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Table 5. Daily water and food intake after irradiation of
maxillary, mandibular and cerebral fields
Irradia- \\ Dayl
dostelor(lR) gg;:k\ 1 2 3 4 5 6 ti 8 9 | 1011 |12 |13 ] 14 | 15
Average | 0 0.3|25(|25(|2.8|3.7|29|1.8|1.8|26|1.4|5.1|5.43.8]2.3
1850 | Max. 0 0.6/3.0(3.0(3.4|5.0(5.0[2.4(3.0|5.0/2.3|6.0/|6.0]|4.6]|4.0
B Min. 0 0 1.8/1.8(2.4|3.0{2.0|1.0|1.0|1.6|0 2.0(3.0]0 0
§:8J Average | 0 0.5|/3.0{3.0/3.8|3.4|26|1.4|0.8(1.6|1.3|1.7|2.7|4.5]|3.3
5 § 1900 | Max, 0 2.0(3.4|3.4|4.0 4.0 (4.0|2.0(1.7]|1.8(2.0|2.7]|4.0|8.0]|5.0
o " Min. 0 0 2.3|123|36|1.7|1.7|0.4|0.4(1.2|0.2]|0 1.0 12.5]2.0
g:g Average | 0 0.112.2|2.2/4.7/35/1.911.6/1.2/1.3/09|1.5|1.1/1.8]1.5
;: 1950 | Max. 0 0.5|13.1(3.1|83|4.2|25|1.7|1.7]3.0]|1.3]1.7|2.5]|2.8]|3.3
Eé Min. 0 |0 o [0 [2.8]3.3]0.8]{1.2(0.8[0.2[0.7/0.8[0.3[0 |0
Average (5.2 (5.2 (5.1 (5.1|4.8|/4.7|4.5|4.5|3.3/5.0[2.8/5.0[4.5|3.9/3.9
Control | Max. 5.5]154)|6.0/6.0[{50|5.0/5.0(5.2|4.0|6.0|3.0[5.5|5.0]|4.0/|4.5
Min. 4.115.114.3/14.314.5/4.614.213.9/2.5/45/2.6/4.713.913.9]3.2
Average | 0 0.6 |1.7(1.7|3.2|4.2|3.7]|3.2|2.6|4.6|2.9|4.4|1.0]|1.8]2.8
1850 Max. 0 2.5/13.0/3.0|/4.4|5.0|5.4|4.0[3.3|5.0|4.2|7.0/2.0]|2.0]|4.5
- Min, 0 0 0 0 2.0(3.4(2.8(2.0(2.0]1.4|1.8/2.6]0 1.6 |0
8@ Average | 0 0.3|12.3]2.3|4.3|3.4|3.4|2.2|1.6|1.6(12.0/1.7|1.2]1.5]1.1
:-; g 1900 Max, 0 0.8({2.3(2.3(5.2(4.4|5.0|3.012.0{2.2(2.8/2.7(2.3|2.42.4
q;:*;:‘ Min, 0 0 2.0/2.0/3.4|2.8|28|1.0[(0.6[{0.6]/0.8|0 0 0.3]0.3
:'E'E Average [0 [0.3[1.5(1.5|5.5(3.6|2.8|3.1[2.4[1.5[1.3]1.5[0.8]1.2]1.5
_;-.E 1950 Mazx. 0 1.212.312.3(10.3(4.3(3.8|/5.0|13.7|1.8/2.0(1.8|1.5|2.8]3.5
E2 Min. {0 |0 j0 |0 [3.3[3.0]23|22[18]1.3]0.7[13]0 [0 [0
Average [ 3.1 /3.9(3.5|3.5|4.7|4.2|4.4|4.1|8.1[4.2/2.8(3.9(3.9]/3.9]3.8
Control | Max. 3.2|14.4)14.0|14.0|5.0(4.6|4.8|4.4|3.8|4.3|3.6|4.0|4.0]|4.0]4.8
Min. 2.913.513.213.214.1/4.013.913.912.613.8/12.0(3.713.813.813.1
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Fig. 18. Average daily intake of food in mice
after irradiation to the whole head (maxillary,
mandibular and cerebral).
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Table 6. Number of deaths within 9 days of starvation in mice

Number Number of deaths by experimental day
ofmice | 14 | 24 | 34 | 44 | 54 | 64 | 7d | 8d | 94
No solids 40 0 0 6 14 4 4 2 8 2
Water only 30 0 0 5 15 2 6 1 1
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