|

e R A e S N-3358 D <
VP SPSPRTIIIIITUG? 4R el l-C :

REPCRT OF HEALTH ACTIVITIES

at 717344
[) University of Chicago

Letallurgical Laboratory
Contract Number W 7401 - eng - 37

NONTH OF MOVEMBER 1945

# 3 % &

Table of Contents

A. Abstracts . o Page

1., Clinical Ledicine and Ledical Research 2
Leon 0. Jacobson, Section Chief

2. Biological Research Section 3
K. S. Cole, Saction Chief
3, Medical Industrial Hazards Section 5
Jo Jo Nickson, Section Chief
L, National Cancer Institute 7
o on Lorenz, et al
nfcmsslf ,E or Letter Instructions Of
A .
REPOSITORY ,ALM ES/, \A-Jo/ Vauu it NS
N - E

couection Conbral  Fulop _ﬁlﬁgﬂk—' Saperviser ‘.

Box Ne. _CN 2353 . l:-in Roowds Bgi

FOLBER

Report Received: MNovember 29, 1946
Issued:

L

-
1 .
- *;
) Rie

A-00172

Hunan Subjects Project

I

LHEatio



2o

-

HFALTH DIVISION REPCRT FOR NOVEMBER 1

= Leon O, Jzcobson, Section Chief

During the past month, October 16 to November 15, 1945, 51
physical exeminations were done; 17 were acacemic and 34 none
academic personnel. 31 preeemployment physical examinations were
done. During this same period 2771 clinical laboratory exeminations
were made. This ineluded laborstory work on 25 new parsonnel, 149
controls and 338 in the work hagard group, Abnorralities considered
on the basis of the white hlood count showed individuals with abnor-
malities in this group of 28%, 17%, and 23% respectively,

150 T of total body x-irradiation has prodused a leukopenia,
anemia and thrombocytopenie in an indiwidual with mild chronic
rheumatoid arthritis., This dose was delivered at the rate of 12.5

r per day.

Experimentation indicates that a blood picture involving a
pre-existing anemia of the regenerative type is.no more adversely
affected by total body x-irradiation than that of controls with

normal hemoglobin and erythrocyte values.

An enzyme which hydrolyzes adenosine triphosphate has been
isoclated from leucocytes. These cells have been obtained from ‘
venous blood as well as from peritoneal exudates produced by the f
intraperitoneal injection of sterile saline, mineral oil, or
phospholipids, The enzyme is absent in human erythrocytes and
plasma and seems to be present in lymphocytes rather than in
polymorrhonuclear cells,

It differs from muscle adenosine triphosphatsse (myosin) in
its pH orntimum, heat stability, and sctivation phencmena; the white
cell ATPase is activated by lgs+ and somewhat inhibited by Ce++,
while the muscle enzyme is inhibited by Ng+4and activated by Ca ¢+

The substance ahsorbing at 247 ﬁu vhich has heen reported to
be 2t least reletively increased in the urine of irradiated dogs
has been tentatively identified as “ynurenic acid. This substance i

is a derivetive of tryptcphane and as such, corresponds, in a way,
to the substance in huran urine responsible for the urorosein

reaction,
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A fairly simple procedurs 12s been devised for the quanti-
tative estimation of this suvbs! ince in urine. Using this pro-
cedure studies are now in progr :ss which are yielding muecl. more
quantitative dzta then has yet >een possible,

BIOLOCICAL RFSEARCH SECTICN - ., S, Cola, Section Chief
Effect of Doss on Retention of Ingested ;91 in _the Rat:

Earlier experiments gave &n indication that % he retention of
ingested Y° was higher at hign dose levels then at low levels,
Further studies showed thst the rate of excretion (fecal) was
sloved by radietion., The present experiment was designed to
demonstrate conclusively whether or not absorption and retention
were higher at high levels,

The poseibility of contamination was reduced, but not entirely

ruled out, The resuits indicate thet retention in the carcassez

of rats receiving 20.4c¢/g amounted to ,0078% while it was approxi-
mately .0017% in rete receiving IJC;ég The percentager retained
in the femurs of the two groups, however, were almost identical
being .0020% and ,(022% in the 20 ¢ and 1 4 groups respectively.
From the extremely low retertion valueg1 it is obvious that any
injury in the rat caused by ingested Y’~ is not due to retained
yttrium, but 1s due solely to that in transit,

e A n_of Ingested Pl $ Six rats were given
plutonium by stomech tube as the plus 4 nitrate at & concentration
of about 0.5 mg. per ml, and at a pH of about 2, The rats were
given 2 ml. of this solution by stomach tube followed by 2 ml, of
0,01 N HNO% as a rinse for the uncalibrated tube, The actual dose

found to be 934 micrograms per rat. (4.7 A2/g)

The rats were sacrificed at intervals following ingestion and
two femurs from each of five of the rats were ashed and analyzed,
Due to the smell amount of plutonium present the zirconium phosphate
method was used, thus making it possible to analyze the entire femur
rather than an aliquot, At the same time reagent blanks and control
femurs were analyzed and their values, along with the background
count, were deducted from the results on the experimental femurs.
The results were then corrected by a previously determined recovery

factor of 1/0,8,

The results _are shown in table 1, The femurs contained from
2.9 to 8.4 x 1070 percent cf the dose. Multiplication of the femur
by 30 gave a figure for the entire skeleton of from 8,7 to 25 x'lo’L
percent of the dose. Previous experiments have indicated that
probably 10% of the retained absorbed porticn ie in the soft tissues.
" This would inorease the total amount absorbed and retained to a

range of from 9,7 to 28 x 10~4 percent of the ingested plutonium.
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it present there seems to be no explanation lor the apparent
consistent decrsase ir femur content with tirs. No egually rapid
rate of elimination from the sksleton had been observed in other
experinents. The results show that the plus 4 nitrate given orally
to rats a level of 4.7 micrograms per gram is absorbed from the
gastrointestinal tract in an amount not over 3 x 10~3 percent,

Hematological Effects of Plutonium: Blood sampling in Experi-
ment FS,, ABC male mice that were given 0,25mg/g of plutonium,
ended this month with tha 40th week count because of death of all
experimental animals, The hemoglobin level showed a moderate, pro-
gressive reduction that reached its lowest point at 25 weeks.
Erythrocyte counts showed a 10 to 15 percent reduction that persisted
throughout the 40 weeks of the experiment. The total leucocyte count
fell rapidly after treatment and reached a maximum reduction of 80%
by 8 wesks., This was followed by some recovery and after 16 weeks
the total leucocyte count maintained a 50% level until termination.
The heterophil value also showed an immediate reduction that reached
its maximum depression at 8 weeks. Recovery followed rapidly after
this point, however, and the heterophil counts were above those of
the controls at 5. wesks. The lymphocyte reaction with this 0,25
1g/g dose followed “he same basic pattern described for the total
leucocytes and consisted of an immediate reduction that reached an
80% depression at 8 weeks, a recovery to a 50% level by 16 weeks
which was maintained until the last available count at 40 weeks.

It is concluded that recovery occurred in the heterophil count in
spite of continuous irradiztion, but that no recovery occurred in
the red cell and lymphocyte counts, o

LEDICAL INDUSTRIAL HAZARDS SECTION

The routine analysis of urines for plutoniwa during the past
month was curtailed considerably in order that the new method for
assaying could be initiated, Samples were collected as scheduled

but analysis was postponed,

The bismuth phosphate-~lanthanum fluoride method, involving the
ashing of the urine, which was adopted for use has proven quite
satisfactory, There has been better than 90% recovery in over 30
low activity spiked samples. The quantity of lanthanum used (0.25 mg)
should not offer any serious handicap in background contamination
since this would give only 0.1 count per minute., The best lanthanum
we have been able to obtain contains about 0.3/ counts per minute

per mg,

Several experiments have been started in attempt to use inactive
heavy metals to cause increased plutonium excretion. This work has
Just oegun and no results are available at present.
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The New Chemi. try groups have been viorking with a considerably
increased nurber cf radioactive samples which had been bombarded
at California, Hanford or Clirton. The activities of these are
quite high, some running greater than 200 r/hr. which is the upper
limit of evailable irstruments. The conditions under which the
samples have been handled in the past has freguently left much ©»
Yo dzsired. Concrete ovidence of over exposure has been obtainea
on a number of the working personnel, This situastion should be much
improved following the recent completion of the hot laboratory in
Roem 12, Within the paest few deys work on the first sample to be

handled in this room was begun,
'

The sitnation at the Argonne and Site B remains essentlally.
unchanged, Large amounts of radioactive materials are handled
at the Argonne essentially without material over exposurs. Of
interest is the over expcsure to neutrons of three New Chemistry :
personnel who were working there for one dasy on a special problem,

In general the measure of neutron intemsity at the Argonne has been
quite low, particularly in work arees,

The solvent extraction column which has been set up in the
squash couwrt in the West Stands has been working during the pest
month. However, several spills have occurred, The activity of
the sclutions 1s such thet such spills constitute a serious
hazard, The c¢chief problem in this area is the.overall contami-
nation of work arsas other than the aViove mentioned squash court.
It seems difficult, if not impossible, to get fthe persomnel to
clean up areas other than the ones in which they are currently
working, This will pose a tremendous problem if and when this

area is returned to the University,

3750 pocket meter readings were done during the month ending
November 15, 1945, Eight over exposures were noted during this
pericd. 2117 badge meters were developed during the month, Fifty-
one readings greater than 0,6 r for a week, or 0.1 r for a day's
exposure were noted, Twenty-one of these were total body exposures.
Of these ten were exposure to gamma radiation. Twenty-four experi-
mental wrist or palm badges gave readings greater than the above

linits,

‘A visit to Ames was made during the past month, The uranium

production line has virtually ceased operation, Work in the
experimental project consists mainly of report writing and small
8cgle experimental work on beryllium, beryllium alloys, thorium,

and thorium alloys,

PITGTED



fm‘.'m . a

AB g, e . T
B w%_______ .
NATIONAL CANCER INSTITUTE =

LAFy mice which have received 8.8 r per day for a total dose of
approximately 3000 r (gamma radiation) have a reduction in the
erythrocytes per mm3, Hybrid guinea pigs cxposed on a daily level
of 0,11 r, .1 r, 2.2 r and h.4 v respectively all show an effect on
the hematological constituents on the peripher:l vlood except the
group on O,11 r per day. The total chronic doses received by these’
grours are 110 r, 1075 r, 2150 r, and 4300 r. A group of gulnea pigs
er;;csed to 2 total dose of 1000 r on a 8.8 r per day level and which
had developed severe anemia at the time the exposure was discontinued
have not as yet recovered after 5% menths. Five groups of rabbits
exposed chronically to gamma irradiation on daily levels of 8.8 r,
Lo T, 2,2 7y 1.1 v and 0,11 r per day and which have thus far received
7400 r, 2700 r, 1850 r, 925 r, and 93 r respectively all show a
reduction in plateiosts per mm5 except for the two lower dose levels,
Ilistological examirwiion of mice chronically exposed to 12.5 r
x~irradiation at the approximate age of 5 months show a sequence of
irreversible changes resulting in the ovaries, first, in the disap-
followed by opithelial down growth and finally
en a small dose is capable of initiating
in tumor formation.
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