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A large population of mﬁiul]y uniforn mice, 6-12 weeks of age, was
exposed to atamic detomation, and after recording the mortality rates during
the first fow weeks after exposire, the animals were transported to Osk Ridge
for study of the delayed effects of irradistion, Rsdistions from atomic
detonation were composed predoninantly of high ensrgy gamma rays, with a
mn component of fast and a still maller flux of slow neutrons, the
gamma to neutron ratio inereasing with the distance from ground sero.
Small musbers of mice weres irradisted beneath lead shields, so as to recsive
predominantly nsutron radiation.
Swviwal patterns, shown in Table 1, indicate t&t the ng/BO days
vas aprroxinately 755 r, with little difference betwesn males and famales.
At one year postirradiation the LDgpy had dropped to 733 r for males and
716 r for femles. Significant shartening of the 1ife span resulted from
doses well beneath the threshold for acute lethality. This reduction of
longevity, appreciably greiter in females, resulted from degenerative and
neoplastic diseases induced or exaggerated by irradiation, as will be disclosed,
The £irst of the delayed effects noted was cataract, which appesrad during
the third month postirrsdiation. Within 90 days after sxposurs virtually all
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irradiated zice had opacities detectatle with the slitelamp. The mate cf
progression of the ocpacities varied directly with the dose (Chart 1). Lens
damage was nore severe for 2 given dose of neutrons than for cémzparable doses
of gs-ma raysy thus, in cataract induction approximately 100 rep of nsutrons
corresponded to about 650 r of gamma rays (MOE = 4.5).

gystematic studiass of the eye disclosed d.rlnnrkablc change of the iris
consioting of prorrsssive lcss of iris tissue, as illustrated in Pig. 1. This
process appears 0 be an abloatropoy apparantly hersditary in this 5tfain, as
mild atraophy of the iris occurred in aging nonirradisted contrels; like
cataract, howsver, the degree of atrophy was significantly greater following
irradiation, in proportion to the doss,

Greying of the fur .as noted as early as 3 months' postirradiation,
progressing with time as a Mction of the dose (Chart 2)., It varied with
different anatomical reglons but in certain aress was sufficlently well
correlated with the dose to constituta a simple, though only approxinate,

biclogical dosimeter,
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The incidence of thymic lylphom m. greatly elevated by irradiation,
in proportion to the doss (Chart 3). The thresheld for thymic lmhm
mummmswummmwatgwr. The earliest cases
vmunifutinthcfouﬂhmtb, mdth-’ukindd-m ucwrcdn'm‘l to
12 months after exposure. Comtrary to czpd'im with most :tnim of m.,
tl'qgic _lynp!;ouo ware mare common in msles t!ln in femalss,

In contrast to thynic lymphold twsors, mﬁ forms of huk-ué,f"ﬁapxmm
lymphomas, reticulum cell sarcomes, and rarely myelold loﬂu-nu,‘ oqcurn,d‘
relatively late 4n life, These were less numerous in the irradiated uﬁco than
in the controls, but this may be attributsble to differences in mm;
alone (Chart t.) These will be illustrated and their relstive frequency given.

Tweors of a variety of types hnn_ beons engowntered, Ovarian necplasus
were common .4 all dose levels and very rare among controls (Chert S)ﬂ,u
might de anticipated from esrlier studies. Nistologically they include
lutecmas, granulosa c¢sll twmors, tubular adexomme of germinal epitheliom,
cystadenomas, hamangionmas, and mixtures of these types. Their lower incidence

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

is relatively long (12-15 months),

‘9 ._._:__.__.._M_w__d_«

{ DOR ARCHIVES



An unanticipated finding was m relatively high incidence of pitultary
tumers in irradiated mice. These were mare comson in femles (?ab;e 2), and
thelr frequancy was roughly proportionsl to the dese with the excention of
doses above the LDgye ey appesred lste in m-, the peak incidence
occurring 20-25 monthst pestirradiation. a1 t.m far studted mve been
elrmophohia. BExperimental studies indicate t._ﬁat mt of t!xm lmatc
ACTH; a :m,} hov@, have given evidence of Mm.

| Another unexpected and intaresting necplam ohsarved :ln the irradiated
mice is adencma of the Harcerian, or postericr lacrymsl, gland, This growth
occurred mare commonly at low dose levels {Table 3}, protably because of its
long h@t period (15-17 monthﬁ). It ia a locally invagive neoplasm, often
eblitmiing- the orbit, surrounding skull, and adjscent soft tissue (Mig. 2).
Thus far no such tumors have been coserved in the controls.

he frequency of mammary gland tumors was increased by irradiation
(Chart 6), The necplamms ocowring earliest were predominsntly adencams and
'W” thou developing lats in 1life sercomas. &Aom earlicr

investigations a corrzlation between these neoplasms and tumors of the ovary
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night be antioipated, A table correlating age, sex, and ovarian and xeast
tumor ine:denc- will be given.

Ws of the lung, liver, adr-unl, kidney, etc., have been cbserved with

the - ,

regularity, but incidence of thase necplamms has not yst been analysed.

Petal glomervlar degeneration of the naiq' ccowrred frequently at dose
lenia sbove %00 r (Chart ‘7). The lesion ilhtm.d. in the um of
mrpholog:.erlbvidm (Pig. 3), as a dumtiw ‘of the glmcﬂluf 'am.
somewhat resembling diabetic glomerulosclerosis. It culminates m
neplirosclerosis and remsl Miluwre, often with generalised arteriosclerotic
changes, The pathogencsis of this sbnormality -rexains to ba dnonat;}af.cd;
lwwwar, its relation to irradfation is indicated ecnclusively. Iafg- doses
of radiation huvi been reported to induce sixilar changes in tie kichays; of
man and other animals,

Degenerative changes in the adremal gland m;ra frequent among the

irradiated aninalsy they will be discussed in relation to pituitsry tummors,



TABLE 1. MCRTALITY OF MICE EXPOSED TO ATONIC DETONATION

Dose  No. Per Cent Mortality
(r) exposed Hale Femais =
and 30 days 1 yr. 30 mos. Ndays Lyr. 30 mos.
f12-932 880 n s 10 S B 1)
T59-185 440 a w9 © om0
T3 WO % M Mo ®» W w0
h91-556: Wi 5 16 8BS 2 BT I
367-42k th . . e . . ’ »
267-18 Lo 3 8 & 3 n 92
192 220 3 8 . & 3 1 82
0 620 0 5 6 3 3 e

!'hou ﬁguru sre incomplote dus to losa of mice dnring transportation from
field laboratories.
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TABLE 2.

INCIDENCE OF PITUITARY TUMCRS IK MICE ERXPOSED 70 ATOMIC DETONATICH

Dose
(r)

Pemale

fo! Il tary Taors

swviving at 25 months

30 days Fo.

%

W0,

812-932 -
T59-185
187

712733
631-837

lin-556

367-42h

%7-318
152
0

87

Q

195 17
as 22

| o

3 10
L
1

n

03

" §~E§A§?gw$'vw

O‘k' a;’ w O
&

o o m
o

0

sThese figures are incoeplets dve to loss of animis in transit tram field
laboratories. -
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TABLE 3. HARDERIANX QLAND TUMRS INX MICE EXPOSED
T0 ATOMIC DETCRATION

Dose Barderian Gland Tumors at 3O Montle

(r) Postirradistion
RN, SES (7 T
- 812932 0 o o0 0
99 o0 o o o .
W 2 %2k 2.6 ©
.. 631~687 5 w6 i 0.9
1586 3 Lk 5 2L
-l ot o e wr L
287-18 & ’,e;a oy 1.5
192 3 28 2 1.9
0 0 o o 0

sThese figures are inccsplctes dus to loss of aninals
in trensit from field laborataries.
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Chart 1, 1Inci’‘ence of lenticular opacities in
mice exnesed to atoric detoration,
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Average Degree of Depigmentztion of Fur

Chart 2, Depigmentation of fur of mice
exnosed To atonic detonation,
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Chart 2. Incicence of thymic _ymphoma in
mice expoced to atoric dezonation,
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Chart 4.
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Chart 5. 1Incidence of ovarian tumors in nice 4
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Chart 6.
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