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Acute X-Radiation Death in Germfree Mice.

I Survival Time
Taiju Matsuzawa M.D.
Lobund Laboratory, University of Notre Dame

1) The survival time of germfree Swiss-Webster mice after whole-body X-irradiation
was compared with its conventional counterpart. The dosage ranged from 500 to 5000 r.

2) The relationship between the survival time and X-ray dose administered in both
germfree and conventional mice shows a straight line on log-log basis.

3) These straight lines can be divided into three zones each with distinctive dose-
response characteristics. These are two plateaus where the survival time remains cons-
tant over considerable dosage ranges, and one zone where the survival times decreases with
increasing dose.

4) The first plateau has been interpreted as the hemopoietic death’’ zone. In this
zone the dosage ranges from 550r to 860 r and mean surival time is 11.24 days in conventi-
onal mice, whereas the dosage ranges from 650 r to 1050 r and mean survival time is 12.46
days in the germfree counterpart.

5) The second plateau has been called as the ‘“gut death " zone. In this zone the
dosage ranges from 1450 r to 5000 and mean survival time is 3.45 days in conventional mice,
whereas the dosage ranges from 2250t to 5000 r and mean survival time is 7.26 days in
the germgree counterpart. The survival time of germfree mice is approximately twice as
long as that of conventional mice.

6) In germfree mice the zone where the survival time decreases with increasing
dosage is thought to be the transition zone from the ‘‘hemopaietic death” zone to the
‘*gut death’ zone.

In conventional mice, death in this zone may be due to these two factors and from a
septicemia. The survival time in conventional mice in this zone therefore drops more
sharply than that of the germfree counterpart.

In this zone the dosage ranges from 8501 to 1450r in conventional mice, whereas the
dosage ranges from 1050 r to 2250r in the germfree counterpart.

7) In general the survival time of germfree mice is rmuch longer than that of con-
ventional mice. It is reasonable to presume that the differences in survival time between
germfree and conventional mice after lethal whole X-radiation are due to the differences
in body structure and function between germfree and conventional mice.
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Table I Percentage survival and mean survival times of X-irradiated germfree and conventional Mice.

Germiree
Survival ratio -
! No. survivors Per cent Mean survival
Dose — survival time
{r) No. irradiated +5.E. (days)
500
550 .
600 25/25 100.0
650 28/31 87.5 15,1+ 1,96
| 700 15/27 . 55.6 12,5+ 0,74
| 750 8/34 26.5 12.4 ¥ 0. 81
1 8oo 4/3s 10.53 12,6 + 0,78
850 2/35 . 5.7 12.1 ¥ 0.65
900 0/33 0 12.3 % 0.59
950 1/31 J 3.2 12.1 7 0. 43
41000 : of22 0 12.3 +0. 38
1100 0/21 S0 11.5¥ 1,12
1200 0/22 : 0 11.2%1.29
1300 0/17 0 10.1 + 1. 35
11400 0/18 B 9.8 1,37
(1500 0/17 . 0 9.0+ 1,69
11700 0/19 0 8.7 ¥ 0.86
12000 0/24 0 8.1+%0.66
2300 0f17 8 0 7.3 %0.59
2500 0/13 = 0 7.2%0.55
2700 0/12 ~ 0 7.3 +0.33
3000 0/15 ) 0 7.2 +0.32
4000 . 0/13 0 7.2%0.31
5000 0/14 0 7.2%0.30

Conventional
Survival ratio S
No. survivors __ Percent Mean survival
'__.ﬁr—-“""-.‘ survival time
0. irradiated + S.E. (days)

30/30 : 100. 0

27/30 90. 0 11.7

22/30 73.3 11.4 + 2, 96
16/30 53.3 11.1 1. 47
8/30 26,7 11.3+ 1,24
4/30 13. 3 11,2+ 1,24
3/30 10.0 11.4 70,98
0/30 0 11.1 ¥ 0. 84
1/30 3.3 10.2 + 0.53
0/30 0 8.4+1.76
0/30 0 7.8 1 2.83
0/20 0 6.1+ 3.86
0/20 0 5.3 1.49
0/20 0 4,.2%0.93
0/20 0 3.7%0.63
0/20 0 3.3%0.59
0/20 0 3.6 +0.52
0/20 0 3.3+0.66
0/20 0 3.4%0.53
0/20 0 3.6 +0.54
0/20 0 3.4%0.36
0/20 0 3.5+0.38
0/20 0 3.5%0,35
0/20 0 3.47%0.32
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Fig. II Survival time of germfree and conven-
tional mice after exposure to single whole
body X-irradiation. Each symbol represents
a class of mice. (Over 12 mice)
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Fig. III Frequency of mortality and survival
time in germfree and conventional mice af-
ter exposure to 800,1100, 1500 and 3000r of
X-radiation.
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1) Ta = constant = 12.46 (days)

{51 Da <1100 r
Ta' = constant = 11.25 (days)
{HL Da’" < 860 r
2) Te = constant = 7.26 (days)
Te¢" = constant = 3.45 (days)

3) leg Tb - log Db = Th-Db = constant= 15. 88

{51 Tc<Tb< Ta=". 26(days)< Tb<12.46(days)
Dc <Db <Da == 1050(r) <Db<2250(r)

log Tb' + log Db’ = Th'-Db’= constant =:6. 23

E LT <Th <Ta’ = 3.45 (days) < TH <
11. 25 (days)

D¢’<Db'<Da’ = 860 (r) < Dh'< 1450 (r)

4) tan B = log (Dc — Da) =constant= 1.135

Tog (Tc — Ta)
_log (D! — Dla’) - _ 9
Tog (To’ —Ta’) =constant= (),524
5) Ta — Ta’ = 1.21 (days)

F i S
6) T =1.10

tan B'==
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tan B
- = 2.1
n tan B’ 6

8) Tc — T¢' = 3.81 (days)
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