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A large population of genetically uniform mice, 6-12 weeks of age, was

exposed to atomic detonation, and after recording the zortality rates during

the first few weeks after exposure, the animals were transported to Oak Ridge

for study of the delayed effects of irradiation, Radiations from atomic

detonation were composed predoninantly of high energy gama rays, with a

wall component of fast and a still malle fiux of slow neutrons, the

gamma to neutron ratio inereasing with the distance from ground sero.

Small susbers of mice were irradiated beneath lead shields, so as to receive

predominantly neutron radiation.

Survival patterns, shom in Table 1, indicate that the 1Dgy/30 days

was approximately 755 r, with little difference between males and famales.

At one year postirradiation the LDgp had dropped to 733 r for miles and

7L6 vr for femmles. Significant shortening of the life span resulted fran

doses well beneath the threshold for acute lethality. This reduction of

longevity, appreciably gretter in fenales, resulted from degenerative and

neoplastic diseases induced or exaggerated by irradiation, as will be disclosed.

The first of the delayed effects noted was cataract, which appesred furing

the third month postirradiation, Within 90 days after exposure virtually all
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irradiated mice had opacities detectable with the slitelamp. The rate cf

propresgion of the opacities varied directly with the dose (Chart 1). Lens

damage was nore severe for 2 given dose of neutrons than for camxparable doses

of ge-ma rays; thus, in cataract. induction approximately 100 repof neutrons

corresponded to about 650 r of gamma rays (nee = 6.5).

Systenetic studies of the eye disclosed a resarkable change of the iris

consisting of prorressive loss of iris tissue, as illustrated in Fig. 1. This

process appears to be an abloatropry apparmtly hereditary in this strain, as

mild atrophy of the iris occurred In aging nonirradiated contrels; like

cataract, however, the degree of atrophy was significantly greater following

irradiation, in proportion to the dese.

Greying of the fur saa noted as early as 3 months! pestirradiati on,

progressing with time as a fmetion of the dose (Chart 2). It varied with

different anatomical regions bot in certain areas was sufficiently weil

correlated with the dose te constituta a simple, though only approximate,

biclogical dosimeter.
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The incidence of thyric lymphosarcoma was greatly elevated by irradiation,

in proportion to the dose (Chart 3). The thresheld fer thymic lyzphcua

induction appears to be in the neighborhood of 500 r, The earliest cases

were manifest in the fourth month, and the peak incidence cocurred from 7 te

12 months after exposure, contrary to epertence with most strains ofmise,

thyntc lymphoeas were more coumon in meles than in females,

In contrast to thymic lymphoid tusors, other forus of leukenia, itioluding

lyzphonas, reticulum cell sarcomas, and rarely myeloid leukentas, eccurred

relatively late in life. These were less numerous in the irradiated ice than

in the controls, but this may be attributable te differences in longevity

alone (Chart ). These will be Lllustrated and their relative frequency given.

Twors of a variety of types have been encountered. Ovarian necplams

were common «t all dese levels and very rere among controls (Chert S)»'as

might be anticipated from earlier studies, sistologically thay include

luteomas, granulosa cell tweors, tubular adenome of geruinal epitheliun,

cystadenonas, henangiomas, and mixtures of these types. Their lower incidence

at high dose levels is related to reduced longevity, as their latent period

is relatively long (12-15 months).
+
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An unantioipated finding was the relatively high incidence of pituitary

tuners in irradiated mice. These were move comson in femles (Table 2), and

their frequency was roughly proportional to the dese with the exception of

doses above the LD... thay appeared late in life, the peak incidence
4

ecourring 2«25 months! pestirradiation. All ‘enon fur studied tave been

steuaopiiable. Ioperinental studies indicate that moat of tnese searate

ACTH) a feu, however, have given evidence of 2oli-ssaretion.

Another unexpected and intoaresting necplag observed tn the irradiated

mice is adenoma of the darcerian, or posterior lacrynel, gland. This growth

occurred mare commonly at low ddse levels (Table 3), pretably because of its

long Latent period (15-17 months). it 4s a locally invasive necplass, often

obliterating the orbit, surrounding skull, and adjacent soft tiscue (Mig. 2).

Thus far no such tumors have been observed in the controls.

The frequency cof mamuary gland tumors was inereased by irradiation

(Chart 6). ‘The neoplame oocurring earliest were predominmtly adenomes and

adenocarctacass, those developing late in life sarcomas. om earlicr

investigations a correlation between these neoplasms and tumors of the ovary
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might be anticipated, A table correlating age, sex, and ovarian and breast

 

tumor ineidence will be given.

Tuncra of thelung, liver, adrenal, kidney, etc., have bean observed with

the . .

regularity, butincidence of thase neoplasms bas not yet been analyzed.

Fatal glomerular degeneration of the kidney cecurred frequently at dose

levels above S00 r (Chart 7). The lesion ts interpreted, 4n the Light of

norphologie ‘evidence (Fig. 3), aga doqenaration ‘of the Gmerviar capillary,

sonavint reawihling diabetic glomerciceclercais. T% euluinstes in

wepivosclerosis and renal failure, often with generalised arterioaclerotic

changes, The pathogenesis of this abnormality -reseins to be denonatrateds

however, its relation to irradiation is indicated conclusively. Large doses

of radiation have been reported to induce similar changes in the kicneys of

man and other aninals,

Regenerative changes in the adrenal gland were frequent among the

irradiated animals; they will be discussed in relation to pituitary tumors.
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TABLE 1. MORTALITY OF MICE EXPOSED TO ATOMIC DETONATION

Dese Hoe Per Cent Mortality
(r) exposed Hale fale

and 30 dayo lyr. 3 mos. 30 days) lyr. 30 mos.

 

9 100

Th\2100

sh (0
7 9 §#8#

92

82
68

612-932
759-785
1-79,
631-687
Lg-556
367-W2
287-318

192
0 620

ee

%h 9

— a00
a igh

8

e
B

wo»
F&F

8
B

=

16

S
E
E
E
E
&
3

o
w
w
e
n
u
w
B
B
S

w
i
@

G&
S

&

S
e

S
s
.

«

we
s
s
l

w
a

fk
 

"ese feures ave incamlete due to loss of mice curing transportation from
fiald laboratories. | |

‘DomARCHIVES -



 

TABLE 2. IRCIDEVCH OF PITUITARY TUMCRS IN MICE EXPOSED TO ATOMIC DETONAT Gl
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TABIX 3. HARDERTAM GLAND TOMCRS IH MICE EXPOSED
TO ATOMIC DRTORATICH

 

Dose farderianGland Tumors at 3 Months
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Chart 1, Inci ence of lenticular opacities in
mice exmcesed to atoric detonation,
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Chart 2, Devigmentation of fur of mice
exmosed to atomic ietonation,
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Chart 3, Incicence of thymic  ymphoma in
mice exvoscea to atomic detonation,
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Chart 5, Ineidence of ovarian tumors in mice «

exposed to atomic detonation,
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Chart 6, Incidence of mammary gland tumors in
mice exposed to atomic detonation,
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