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BLOOD CHANGES IN HUMAN BEINGS FOLLOWING TOTAL-BODY

IRRADIATION®
|
By J. J. Nickson b
!
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1. INTRODUCTION ;

- -

A major problem facing the Manhattun Project was the protection
of workers against injury resulting frum either acute or chronic ex-
posure to external radiation. It was anticipated that the total dose
sustiined by personnel ana the rate of administ. ation could vary -
wiaely. Further. there was the problem of asses- ag the injurious ’
effects, either trunsitory or permanent, which migh: arise {1 m such
expusures. The problem of detecting evidence ot injury {ollowing

FE

tetal-body irradiation led to the study w: .t which thi> paper deals. ;

1:dth the experimental'-* and clinical®*"” evider . pointed to th: '
blood-forming srgans as among the most radiosensitive tissues in ‘
the body. When this study was undertaken, the work previously done N

1. this field indi-ated that changes in the blood-farming ortans ana
in the hematolr.ical constituents of th eripheral blnod were a good
index of exposure of the whole body to radiation, whether chronic a:
seen in occur ;onal exposu.e®® 01 acute as in ruadiation therapy.®°
The responses of this system can be readily, although indirectly, in-
ferred from st rial determinations of the absulute numbers a-..i ratios
" of the various cellular elements of the vlood. The inajor changes ob-
surved in the peripheral blood and reported in thel terature are sum-
marized in the nlowing paragraphs. .
After acute exposure to large amounts of radiation, a precipitous
fall had been noted in the absolute nuinber of lyi.iphocyte ., together
wit: a transient marked increase {ollowed by a murked decrease 1.
the number of ..cutrophils. ‘1 he time . cessary for the retura to nor-
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336 INDUSTRIAL MEDICINE

The marked, though transient; depression in the neutrophil, lympho-
cyte, and platelet counts noted in case 11 about 100 days after the on-
set of therapy is interesting in the light of the findings of B. V. A.
Low-Beer and R. S. Stone,'? who feel their cases indicate that this
drop may be a delayed result of the x-ray exposures.

5.3 Group 3. No evidence of change in the cellular elements of
the blood was noted in any of these cases, It will be remembered that
the individuals were all normal males in so far as could be demon-
strated. These cases were of particular interest to us inasmuch as
they indicated that acute exposure tofar more than the maximum per-
missible level of 0.1 r per working day could not be expected to pro-
duce diagnostic changes in the elements of the peripheral blood which

were studied.

From the practical point of view these studies should have been

extended to include the examination of individuals subjected to x-ray
exposure of from 0.1 to 1 r per day for long periods of time. For ob-
vious reasons these studies were not undertaken with human beings.
Since, however, the data discussed in this paper check in a general
way with experimental data on animals subjected to comparable rates
and amounts of exposure,'* it is perhaps reasonable to assume that
the data on animals subjected to low levels of exposure for protracted
periods of time are applicable, at least approximately, to the effects
that might be seen in human beings, These data are presented in Di-
vision IV, Volumes 22 B and 22 C, of this series and are summarized

in a paper in this volume.

6. SUMMARY

Results of examinations of elements of the peripheral blood in 14
individuals following exposure to total-body irradiation were pre-
sented. The individuals were divided into three groups: Group 1 con-
sisted of eight individuals who were irradiated with x-rays atone sit-
ting; group 2 consisted of three individuals who were irradiated with
x-rays in divided doses; and group 3 consisted of three normal in-
dividuals who were ifradiated with x-rays in three doses of 7 r each.

In group 1 the most persistent abnormality noted was a diminution
in the number of lymphocytes shortly after the completion of the

treatment.
In group 2 depression in the lymphocytic count was also the most

marked single change.
In group 3 no alterations were noted in the elements of the periph-

eral blood which were studied.
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