.

|

wrevew |
\CCLE HUMRER(S)] ‘
i }
oP D O
N CANCELLED
¢C, BRACKETED
7. OTHER (SPECHY)! o e

$ Wi
10

S

GY DECLASSIFICATIO
DETERMINATIC (C

807 0%
&
" =
285338
-t
545341
Q

uusu\-{
- e 0

&

wil .,

<>

Sl

wio

Owi\.

e 1~

Zg»

)z

= ERN

«

al<

He s

2ol « i
cc\“;" N ‘
3& [ I
Ol 5 = »—‘
ZW & o«
Gé E o2 ol

G008 142,

I

J‘\-"."."
ety

ey ominyaee

HE AR NN

applicahlc

Mote P lurgican

o
e i
1.3
[

: Ut
i o
Ve 0
’
N
b3 o~
“’v/t\ s~ .
n
i
I I
i '
-
1
;. .
o
'
PR

Stailvpd

SYiisror

N |

aole ~ AS

/
g

e
A

UT‘;@N

/;/ .:n’l\/f‘ll‘\(‘:‘u‘,

/’ w ol '|<’ br.c‘ PRI
LR 3‘ WO ot Contents in
'“,J(H dhoviced perso s prethited
'Jc"v erisnipu! penidties undar

R CLASSIFICAT o

se¥ecting the

Ll Y n : :’np ]
Trotcct it :’f"i ULLEU
For Arowmic Ened C

RY
e TrChndd il Motvation Sepviep

AECD Nd?qrq 21&33&1‘~§~

TRy,

SLGr

cal Luadoretors

Leborator, Dircelor

AL LTVISTON.

3 -

Livision Dirvoic
csociate Livisico

. R + .
JYOCLOT

2y

L 01 Cointunea
- . e m et m J’-
St ll(‘(]lt‘r; AC‘L ivities -
. L. Otonr
o Hesearen - S0 30 ¥etaon
oinviglon Director and Cection 307
ickson and W, J. Gickoon
cour and M. Laris Y
N Pesteins - EU S, Guenuam AT 0N
wed Jola dunis Y
earonbawn and T Siavosciong it
APRIVE SR N !
N 4 »
creks TH, 10404 -
ARk




8008143

oot Moo oovyaent Saction « L. A. Pardue  4dct ing
Py 3 .
Section Cni-

Mogoes

Pl watars

ML ag
ath

Vaneengtrgn Heagapon Sgedion - Ko 8. Cole, Section Chief

otion

P Vapors

AUPIBUTE

zion products in rats

Zoray
T A-ray

aicatinanide
1t changsg

oloradiaty
istaen axd distribution of Srf? and of Bat4d - La
in goldfish

Poooava aehabe e

~ . B, Church - Section Chief

J. ©. Hamilton and Assoclates

oL e Ry B dpenagy Chief

sn elreulatory system 140

. 1L Anhion s and X-Radiation - E. Lorenz,
¥ Y senenbremner and M, K. Deringer

-5
2

iy

2
v




o . Lo Lo o o N I
gjt)kﬂf&ilj‘ﬂl‘ o _ e S

pe

SUMMARY ¥ DV -m 2 "l’fi()q,

D it ameadOTn S ak A €

Lt Robert S, Stone, M. 5
. Associste Project Direotor for Health

.

Personnel Studiss

Six aprlicants of Chicugo and elaven at Cliaton were roaoi o
medical grounds

The hands ¢f zome workers in Chiecage, Clicton, Berxeluy w0 4 §i
have been examized and uo chaages definitely dus to vaciaticns oy b
fowmnd,

Blood studies have wmcovered two individuals at Ch‘“a“o
might.be due to over-exposure to radiation. Two individusl
who have had persistent low white blood levels have had some :
’ sures. Two workers at Cliintou have siown =2 lowering of zount with
. over-exposure.

2 : : A dispensary service for the Metallurgical Laloratovies® emnizyao:
- has not yet been fully established because of our inability FIEY

. | a doctor. It i3 expected thut one wiil arrive auring March.

Laboratory dispensary service c0nf1uus° to operate satiefuet s

sub-major Injuries were cuwyed fors £ /™ burns, 2 finger o=

Radiation Hazards

_ Pocket Iorization Chumbers continue to yield valusble Infuraadinn
g The chambers iz use are uct perfect {what iastriments aref?) oHut ¥
E ‘ sufficiently accuraie in a high percent of instances. We ank the
1 ation of all offices in investigating nigh readings since thia
way of checking them. Under wsual conditions low roeadings won

Hand and glove contamination studies are well wnder iy ot tinlan
and are geiting slarted ot .ionge. They have shown many i tioocon of
serious contvaminabiocn thad hing been radleally reduced oy propsy daain
No satisfuctory subenitub. o seep and water has been fowrd.

- Tongue contamiuatic: Iyow pipetting an active solution of
zirconiwm has ocourred ai Cilinton. I mowth suction for sipetiaw

" tinues to be used someons will sxporience a severe cuse of ruiio-rrbjv.
roisoning.

LYy

Contamination with
receiving a great deul
product laboratcry
tion of desk tnp3,

8008114y

product and methods of preventing
Sdon:  Studdes of various
Lot the separation plani chow O

S - “ w1 . e
AT wentmituges, ploves, luvudles of

d‘;«f"\ ,h,
v” e
PR A




air, etc. A rugged type of portable c('-ray detector is needed for all
places when product is used. The Health Division, Chemical Division and
Instrument Groups both at Clinton and Chicago are cooperating in develop-
ing such instruments. The most important procedure nmow is for the personnel
to protect themselves by extreme precuautions including masks when work is
not done wnder & hood,

"inyon" b been fownd by the Chicago grour to be an acid resistant
cloth that can be decontaminated easily and hence may prove useful for
coats and towels,

Clinical Biochemical Studies

Liver funection tests {colloidal gold, cephalin~cholesterol, and
formol-gel) have shown some positive reactions in personnel exposed to
radiation and toxicological hazards, but the tests have not yet been tried
widely enough to gauge their significance.

- Pigment metabolism studies show that (a) project workers exposed to
lead or radiation tend to have definite increase 3$n red blood cell
protoporphyrin, {b} no essential change in urine coproporphyrin, (c) 17
out of 43 project workers showed positive urine urorosein tests compared
t0o 1 of 12 controls.

"Kidney function tests by urine sulfur exeretion methods have been
negative so far as personnel are concerned but positive for rabbits
receiving reiatively lurge injections of tubanyl nitrate.

- Initial studies of blood proteins by the electrophoretic method
indicate some changes possibly due to radiations.

Biological Research

153
The use of heated Tgoe to produce Xe has been set aside to

further tost T(OH)4 at pile operating temperatures,
. Inhalation experdwents are still in the "study of method" stage.

5 mC (25 x lO"ec/gm) of mixed f-products by stomach tube killed
rats; apparently by damsge to stomach and intestines because very little
was absorbed. G.64 mC did not kill them.

Bal40 - 12340 3p equilibrium, given to mice by intraperitoneal
injeéction kill the animels with amownts of the order of 12[40/gn. The
Totained activity is mostly in the bones. Lymphocytes are affected
early, polymorphs leter. On the other hand, the bone marrow destruction
was most complete and occurred very early. '

Total body radiatiocn with extern&%ﬁ?‘ruys has its earliest effect on
oyes of rebbits. 600 r seems to be the minimal effective dese.

Stable cerium and barium are toxic to goldfish in concentrations of
10 ppm {by weight] and non lethal in %0 days at concentrations of 1 ppm.
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Sr89 and Baléo- Lal4o are teken up rapidly by goldfish initielly.

The high point is not rouched, because for sever:l weeks the fish continue
to teke wp more even though the water concentration is decreasing. The .
skin and scales contain the grestest concentrations of both (40 - 75%).
For strontium the skeleton contains the highest concentration and for
barium-lanthanum the orgens and muscles. The feces become highly
contaminated » »uarently by adsorption, reeching 1000 times the water
concentratiocn,

Bar Haurbor mice have a 50% lethal dose of 117 n of pile {Clinton)
neutrons and about 800 r of pile (Clinton)gaumme rays. Exposure to
mixed neutron and gaums ray radiations in the pile give confusing results
since one experiment showed only partial additivity and the other
showed more thon totsl additivity.

A method of prepsring a good fixed source of beta rays for testing
external effecta of these has been devised. Re! phosphorus powder
mixed with lucite (100 to¢ 120) can bgomude inte, sheets and exposed in
the pile. A saiisractory yield of P"" results.

It nas been rownrd that the fission recoil appératus delivers not
only gaseocus parents of fisuion preducts but also normally solid fission
products which have no gaseous point, such as tellurium.

"Pure" fission products are now being separsted at Clinton and
used there and in Chicage for biological studies: 40 mC of Sr, 18 mC
of Sr plus Pa; copsiderable "super-juice™ (mixed fission products free
from tuballoy).

The rabbits in pile stack gases are receiving about 0.6 rfday of
external beta rays plws gn unknown amownt of unknown elements into the
bOdyo

University of Onulifornis Radiation Laboratory

Final reporte on th~ metabolic studies of columbium, cesium, barium,
praeseodiniizr und cmunaticn stulies have been completed and will appear
as CH roports in the next menth. -

Attempis n: rewoving Yttrium and Cerium from the body have so far
been unsuccesaul 2. :

30% of the rission activity in powdered tuballoy was found to be
volatilized by using & earbon are. When this smoke was inhaled the
variocus fission products wer:  fouwnd to behave in the same manner as
when injected separately into the lungs in solution.

Product studies: -~ Ural absorption of all valence states is less
than 0.05%; lung retenticn high; absorbed material predominately in
gkeleton; excretion very small in urine and feces,

Health Physics apd Fudiaticu Messurements

Pocke. wieter servicee 1w eyxparding both at Clinton and in Chicago.

8008 1ub
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The percent of off-scale readings for Februery at Clinton wes 2.7 for
single meters and 0.1 for double meters. The statistically probable
percent of "double events®™ i3 0.07. Thus with two meters per individuel
good accuracy is possible. By the use of single meters plus cocperation
on the part of the group leaders, etc. in checking man's action a fair
record of each iudividusl’s exposure is possible,

Parker®s section has founmd that at 35% humic:ty there is no leakage
of pocket chambers, with or without dessicator but that at 75% humidity
there is trouble without dessicator.

Projection minometers have been fowd to have the following defects:
{1) charging voltage changes with time, {2) the charging button sticks
too frequently, (3) repair and replacements of rectifier circuit is
usatistactory.

Both ct Clinton and Chicago it has been fourd that Lauritsen elec~
trcscopes require 8 complete calibration chart for ell intensities if
they are t¢ be interpreted accurately. Moreover, the calibration for
¥ revs does not correspond with that for beta rays.

Methods of surveying for & rays are receiving a great deal of
attenticn., In addition to O ray cownter the Clinton group have developed
an electroscope {modified Lauritsen) to test table tops, etc. At Chicago
Dersham electrometers and Wollan-Landsverk electroscopes are being
tried out,

Atmospheric surveys at Clinton have shown no appreciable activity
to date.

Surveys of activities of all kinds have been routinely conducted
ti:roughout the Clinton and Metallurgical laboratories, including the
Argonne gas.

At Clinton it has been found that in tanks of "average" chemical
solutions 100 curies of 2 MEV beta activity the gamma radiation by
Brensstralwmg is the same as from 1 curie of 2 MEV gamma activity. This
must be taker intc considerstion in shipments of large quantities of
bete emitters.

NO cf) IO‘

- Breeding experiments are showing possible irradiation effects in
reduced litter sizes. The effscts are more Severe wilh more intense
radiation. With 8 r per 8 hours the same effect is found from 500 r

- total as from 800 r when given at the rate of 8 r per 24 hours. Male
mice receiving 1600 r at € r per B hours do not mate for & period of
agproximately two months, but subsequently matings result in a normal
litter size production. TFoemale mice receiving 300 r as a single acute
whole body exposure remsin fertile for not more than two months but
then become sterile with apparently no recovery. Mice exposed to doses
of 4 r ard less per 8 bcurs #till show normal bloed pictures while those
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getting 8 r show definite decreases. Mice getting 4 r in one hour out

of each 24 show a normal blood picture. One animal in the grouwp developed
a levkemia. Rabbits getting 8 r per 8 hours end having received approxi-

mately 2000 r still have normal blood findings. At least the abstract

of the N.C.I. report should be reed as it is too complicated to synopsize.

Memorjal Hospital

Two patients are wder observation, getting 10 r per 24 hours.

U. of C. Hospitel

In addition to the previous patients treated on the 100 and 200 KV
machines, some further patients are being given total body radiation
on the 1000 KV aepparatus. '

Meteorologx

The Meteorological work is continuing at Site W. Arrangements sre
being made to study dilution from the stack by means of 802. Further
observation has shown that the most dangerous time so far as concentre-
tion is concerned is in the early morning, just as the cloud inversion
is breaking up, the verticel circulation starts. It has been found that
the up and down drafts bring the amoke to the surface in dense columms
within the 200 ¥ area 1tself.

Note:

~ For Clinton Laboratories Health Report see CH-1470 (A-2060).

8008148




B, CLINICAL MEDICINE AND MEDICAL RFOEARCH

C. J. Watson, M.D., Associate Director and Section Chief
S - z L. 0. Jacobson, M.D., Acting Section Chief
Report for Period Covering January 15 - February 29, 1944

A. Clinical Sectiou - J. J. Nickson, M.D. and M. J, Hickson, M.D.

1o Pre-Employment Examinations

.- .
During the period Januery 15 - February 15, 1944, 189 examinations
were done. Thirty-nine of these were on academic persomnnel, 130 on
non-acadenmic personnel. ©Six applicants were rejected.

2, Health Surveys off the Project

From February 1 - 2, a radidum dial painting plant was visited.
The trip was planned to obtain background for the planning of New
Chemistry alterations. On February 3, a metal machining plant was
inspected, Details of this report will be fowmd in the Clinical
.Section of the Clinton report.

) On February 21, the St. Louis Cyclotron was visited. The main
purpose of this trip was to discuss the possible effects of radia-
. tion with the cyclotron crew. Inspection of the men's hands revealed
no detectable change.

3. Liaison Committee Meectings

No attempt will be made to discuss the Committee reports in
dotail., Those jinterested will find the minutes on file in the
Library.

Dr. Pardue made 24 surveys at the request of the Committes, In
two instances, the surveyor felt that over-exposure was probable.

Dr. Schwartz was asked to survey 23 individuals by the Committee.
His findings will be found in his sectiosn of this report.

Three product accidents were discussed in the minutes. During
the month, Mr. Pyle joined the Committee. He will be responsible for
disposal of waste active materials, discussed below.

- Dr. M, Nickson reported on the literature of the toxicity of
Miphenyl and acenaphthene at the request of the Technieal group.
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Trichlorethylene Hazard

Site B, room 135, has a Blakeslee degreaser which operates with
trichlorethylene. The usual tolerance figure given is 200 parts per
nillion in air. On FPebruary 17, 1944, Mr. Goldberg of the Illinois
Department of Puhlic Health determined the amewnts of trichlorethylene
in air at veéric = times during the operation of the degreaser. The
highest vuluse . 2ined was 138 p.p.m.

MUC-H(-392 givos the details of this survey.
£

Radiation Over-Exposure Records

During the pust month, @ new system of checking the persons having
chamber reudings of greater than 100 milliroentgens was instituted. ,
A letter is sent to the exposed individuals's group leader requesting
information concerning: (1) the person's activities on the day of over-
exposure, {2) knowledge of accident to the chamber, and {3) group
leader's evalwation of the correctness of the reading. A monthly
sumeary of this information will be presented in future reports.

Acid Resistant Cloth for Protective Clothing

During the month, the idea of obtaining an acid resistant cloth
which could be decontaminated by rinsing in strong acid solutions was
developed. A search, ajided by Mr. Kimpton's Office, showed that Vinyon,
a polymcrized vinyl acetate, was the most likely available woven
material. Decontamination tests with both product end fission products
were carried out by this group and Dr. Pardue's group. Details of the
teste are found in Dr. Pardue's report. In brief, the tests indicated
that all cf' the samples could be decontaminated with ease.

Because of the cxpense involved ($16.00 per coat, estimate) and
recause of uncertainties as to the material's resistance to ordinary
wear, & “scowt™ crder of but 100 coats and 50 towels was placed.
Vinyon 26 was selaected. It would seem that Clinton and Hanford might
be able tr~ use 1his or a similar material to good advantage.

IT zubseyuent ciperience indicates that widespread use of such
coets would be decirable, a larger order can be considered.
Tubaiicy Dust Survey

During the month, a non-acndemic employee was added to the
personnel of the Clirical Group, It is planned to expand the moni-
bordng ¢f amowunts of Tubslloy dust in alr. PFor the most part, the

v nitored locations will be in Site B, Mr. Tourek will spend one-
‘hass of kis time on this work.

Finger Printing Study

Mr. tourex will devote one-half of his time taking Finger Prints.
The impressions will b sent to Dr. Roger A. Harvey for interpretation.
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Projected Work for Month

1. Continuance of pre-employment exams.

2. Continuance of Metallurgy Laboratory surveys.
3. Continuance of Product Hazard surveys.

4, Expaunsion ¢of Fiunger Print prog:am.

5. [Expansisa of Tubulloy dust surveys.

Hematology -~ L. 0. JaggBson and E. Marks
The ciinical hematology group examined 1107 individuals during the

period 1/15/44 to 2/15/44. The following table gives an analysis of
the laboratcry examinations made:

Hgb, REC WBC Differentials Platelets Urines Retics. Wass.
No. of '
Exams. 685 600 970 970 135 700 50 200
Mise. 10

Two individuals showed blood abnormalities possibly due to over-exposure
to radiation. The first occurred in a person working with a. grem Ra-Be
source. Since this work has stopped, his white blood eell count which
had fallen has risen in the direction of normalcy. The second person
was overexposed to a Rn sowrce. There was & small drop in the total
leuwcocytes and a marked change in the P/L ratio. This has slowly
corrected itselif.

Electrophoretic Studies of Proteins -~ E. S. Guzman Barron and John Muntz

There is evidence, from the published iliterature, that serum proteins
change in distribution as a consequence of X~ray treatment. It is owr
purpose to follow these changes by electrophoretic analysis of the
proteins both in putients receiving X-ray therapy and in animals treated
with X-rays. We are well aware that in patients it will sometimes be
impossible to obtain the control analysis. However, data for elactro-
phoretic distrivution of serum proteins obtained by a number of invest-
igntors vuree so closely that the normal-values of this laboratory
can be wsed as control values, /

One puaiient, J. M., has been studied on different occasions after
he received X-ray theropy. Unfortwately we do not have the serum
electrophoretic pattern bsfore radiation started. On Nov. 26 and 27
the patient received two X-ray applicetions of 100 r each; on Dec. 16,
17, 18 and 20 he received 75 r each day; on the 25th he received a
blood transfusion. The serum proteins were determined electrophoreti-
:11ly on seven different occasions from Dec. 15 to Dec. 27 (Table I1).
Or Dee. 1%, 18 duys after X-ray therapy the distribution of serum
proteins was abouwt normal. ©On Dec. 16, the day after application of
75 r, there was a profound modification in the distribution of serum
proteins, characterized by » decrease of albumin and an increase of
globulin, Whether this was due to the action of X-rays or not cannot
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be decided until more observationg are made. s pattern was main-
tained with some modificutions; the last sampls ¢f blood, taken 7 days
after radiations stopped there was still some decrease in albumin and
increase in X globulin. Two patte¢rns accompany this report: ecae, of
J. M. on Dec. 24; tie other from a normal seram. The distribution of
serum proteins of ancther petient (J. G.! ie being studied. UThfortu-
nately this is  patient with carcinoms of the stomuch where there is
ordinarily an i ceadged X’glotnﬂinu

The eifect of rudiation on the distribution of ssrum proteins can-
not be reusonably determined unless we find an animsi having & constant
slectrophoretic pattern. The dog had to be discarded because the
serum has four to five globuliuse which secem to change from one to the
other. We are now studying for this purpose the electrophoretic
patterns of the serum proteins of the rabbit, the rat, and the goat.
Rabbit sera was anulyzed at the following ionic strengths: 0.05,

0.06, 0.075, 0.1 and 0.15. In general, only thrae components were
observed regardless of the serum concentration. Furthermore there

was no constancy in the mwobility of the protein components. Goat
serum was analyzed at ionic strength 0.075. Four components were
observed which separated from each other to allow their measurement.
The mobilities of the protein frecticns resembled those of human serum.
Rat serum was analyzed at ionic strength 0.075. Further work will be
done with this animal. It is ow opinion that work on the effect of
radiation on blood proteins must be concentrated to studles on the
goat and the rat.
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Table 1

Distribvuiion of serum proteins of J. M. from electrophoretic analysis.

Percent
Date Total protein ~Alb, Glob. B. glob. x glob.
%

12-15-43 N 6,97 63.0 5.7 11.5 19.9
Radiation 75 r
12-16-43 5,74 47.9 5.4 16.4 30,2
Radiation 5 r
12-17-43 56.85 57.5 1.5 10.7 3.2
Radietion 75 r : :
12-18=43 5.46 64.1 2.7 7.5 25.5
Radiation 75 r Dec. 20
12“22"'43 6012 4804 506 l4e9 3102
12«24-43 5.55 50.2 5.8 12.3 31.7
12~27=43 6.63 57.1 7.4 10.7 24.8
Ncrmal values 7.00-7,.60 62.5~65.5 6.2-7.9 12.6-15.2 13.1-15.7
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CH-1459 (A-2049)

Electrophoretic patterns of Blood Serum

Normal serum Normal serum

Fic. 1. NorMar Serum

Patient J. M, Dec., 24, 1943
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E.

Toxicology Group: Albert Tannenbaum, H. Silverstone

The chronic feeding experiments on the toxicity of various T
compownds are being continued, and are now in their fifth month.
The toxicity of single subcutaneous injections of T compounds is
being studied, including the effect of second injections. A pro-
grem of inhale. 'm studies is being investigated.

Report of Biochemicel Group: S. Schwartz

The study of numerous tests which aim at the early detection of
exposure to and toxicity from radistion and metal has continued along
the general lines previously outlined. The results of these studies
to date are summarized below.

Irn these studies the control series consists of 14 medical
stwlents, several non-exposed members of the project staff, and a few
newly employed project members. It is recognized that some of the
latter, at least, may not have been perfectly "normal." The exact
number of controls for each test are shown on the appropriste figure.

The project members investigated have been those believed most
likely to yield positive resuits. For radiation effects the groups
of Mr. Owningham and Sugarman in New Chemistry were studied. The
group in Room 109, Site B, was studied because of considerable tuballoy
dust exposure. In addition, several individuals were investigated
because of exposure to lead .or various chemicels.

I. Liver function studies,

A, Serum proteins - (with L. Schneider and J. J. and M. Nickson)
Three tests have been stulied to galn insight into both quali-
tative and quantitative protein changes in project personnel,
namely, colloidal gold, cephelin-cholesterol, and formol gel.
The first two of these tests, at least, have been shown to be
commonly positive in liver diseease as a consequence, chiefly,
of altered serum globulin, -

J. Colloidal gold test.

The method used is that deseribed by S. Gray (to whom we
are indebted tor aid in preparing our solutions). Three
serial dilutioas of serum are used, with results expressed
in terms of 0 ~ 5 depending on the color change and amount
of precipitaticn present. Normally all of the tubes will
read 2 or 3. A weakly positive test is indicated by a
-reading of 4 or 5 in the first tube. With increasing
liver dysfunction the second and third tubes reaed 4 and

S5 also,

In none of the control series was a positive test
obtained. On the other hand, 12 of 42 project members




«.' ._.

-

studied had at least a weakly pogitive test. This is {1lustrated
in Fig. Y where the number in eac¢h group is plotted against the swm
of the 3-tubes. With this scheme only 8 are seen to fall outside

'ﬂ;,the normal, i‘ange. It might be p’&inted out here that only 3 of this
- group had a positive cephalin-chalesterol test, (2 plus or more).

2o

Cephalin-cholesterol

. The method of Hanger has been modified to include 8 tubes with serial
. dilutions ¢ontaining from 0.2 to 0.0001 cc. of serum. Results are

3e

~again a different mechanism for -
-~

read in terms of 0 - 4 plus depending upon the amownt of flocculation
and clearing present. A 2 plus or greater reading in the first tube
is believed indicative of liver dysfunction.

Althdtgh to date the first tube only appears to be significant
we ere for the time being plotting our data in terms of the sum of
the first 3 tubes, '

In none of the normal controls studied has a 2 plus or more
test been encowmtered. In 8 project members 2 plus to 4 plus floccu~
lation has occurred. The test was repeated at a later date in 2 of
these 8 with positive results again. It might be pointed out that
only 2 of these 8 had a positive.eolloidal gold reaction, indicating
the two tests.

&

Strongly positive tests (3 = 4 plus) were obtained from the sera
of two individuels exposed tc considerable tuballoy dust in Room 109,
Site B. A 4 plus reaction was also obtained on one individuel
exposed to lead. The data is fllustrated in Fig. 2.

Formol gel.

The emptylng time of serum from & modified white blood cell pipette

is measured before and sbout 6 howurs after the addition of a drop

of formaldehyde. The ratjos of these two times is dependent wupon

the globulin content of the serum. As shown in Fig. 3, the ratio in
project members has been found to vary widely from about 1.0 - 1.7.

Four have besn over 2. Our normal control series is still too small
to permit any conclusions to be drawn.

Protein studies in dogs and rabbits exposed to either radiation
or metal have ylelded no worthwhile information. Both species
normally have a 3 - 4 plus cephelin cholesterol test. In acute
experiments in rabbits no change has been noted in the colloidal
gold test. Isolated observations indicate a marked increase in
sedimentation rate following tuballoy injection. This point is being
studied further at the present time.

A,

II. Pigment Metabolism Studies (with E. Ketz, F. Felter and M. Mandel)

Red bleood cell protoporphyrin

800815b
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B.

Ce.

. The most marked increases in red cell protcporphyrin have been
encomtbtered in workers exposed to lead. Thus 2 of 4 workers in the
foundry Room 42 in Ryerson had levels of above 65 gamme per cent, (nor-
mal level 15~-30 gamme per cent). Other high values have been encowuntsred
in personnel receiving relatively large radistion exposure of chroniec
type. 1In gencruzl it can be said that, compared with medicel students,
exposed preje - memhers have relatively high red cell protoporphyrin
levels. This = illustrated in Fig. 4.

It might be noted that only one of the coutrol group had a value

.above 32 gamme per cent, and his protoporphy:in level was wp to 65

gamma per cent. A repeat determinaticn 4 days later showed o f2ll to

4] gamma per cent., While the explanation for this increuse is w.ertain,
it might be noted that he had had an acute bronchitie 4 devs earlier for
which he had taxen 8 grams sulfuthiazole. It is believed thet this is
sufficient to exclude him as & control.

Urine coproporphyrin

Project members with a few exceptions, appear to have a reletively
normal urine copreporphyrin excretion. At the prescnt time this ie being
quentitated from an alicuot of a 3 hour afternoon specimen. Most of the
studies done to date are on 24 hour collectfions.

In Fig. 5 the datu is given in terme of coproporphyrin concentra-
tion in the urine. The highest concentraticn (19.5 gamma per cent) was
fownd in the urine of Mr, Y., exposed to considerabhle trichlorethylene
fumes at Site B,

Coproporphiyrin studies on rabbits receiving subcuwtaneous injections
of tuballoy nitrete are illustrated in Fig. 6. These graphs might more
properly be included in the section on kidney fumction, since the
dumsged kidney will not excrete coproporphyrin. This undeubtedly is
the explanaticr for the marked fall ohserved, despite any tendency
which might have beer present to causz an increased excretion because
of tubaslloy texdieity. Experiments are how in progress to determine
whether Joges of 0,25 mg/Kg or less will cause an increased copropor-
phyrin excraticn which wili not be inhibited by kidney insufficiercy.

Trorogein

Urorcosein is a red compound formed in strong ascid soluticn from
oxidized indolucetic acid., Its exact olinical significance is unkncwn

but it often appears to te ussociated with dietary deficiency. The

worosein test 1e performed by extracting a 100 ce aliquot of urine with
ather X3 following ucidiffention with 15 co glacinl acetic ueld. 'The
sther 18 fMeat extiractold repootedly with 109 YCl to remove the porphyrin,
and then with Z0§ HCL Lo vemove the urorosein. A positive test 1e
indicatoed by & red color wlth nbsorption maximm at 543 mM - Using
the Evelyn photoelectric cclorimeter maximum abserption is obtained
using ibe 520 m 4 filter, Because the 25% HCl extract contains
numercus pigments in addition to wurorosein, we have been mecsuring its
absorpticn in the Evelyn colorimetver using verious rilters.
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Urine sulfur has been quantitated using the nephelometric method
of Freon and Crutchfield. Blood sulfur has been guantitated by a
modification of the method of Denis, using 20 - 30 mesh barium chloride
rather than 10% barium chloride te precipi:ate the sulfur.

8. A stuly of 3 rabbits who received 4 mg/Kg tuballoy nitrate.

All died 1. Trom 12 ~ 15 days following oliguria or anuria of
several days duration. The number of sulfur det.iminations done follow-
ing ths injections was very amall but indicatsd a merked drop in suifur
excretion. Thus average control levels ot 100 - 150 mg per cent rell
to 2 -~ 36 mg per cent Ywefore death.

Since the blood sulfur method was not available et the oubset,
control determinations on the injected animals were not obtuined,
However, postinjection levels on the injected rabbits and oo 3 control
animals reveal a marked increase in blood sulfir- as demonstrated in

Figoe 7o

bo A study of 3 rabbits who received 1.5 mg/Kg tuballoy nitrate by sub-
cutaneous injection.

As shown in Fig. 8 all 3 rabbits had a marked fall in urine sulfur
concentration. The sulfur level of I-14 and I-16 rose shortly ta
normel and these animals have shown cpparent complete recovery. Sulfate
exeretion of I-15 remained low. He died 17 days after the injeebvion.

Attentlion is called again to the reduction in urine copropcrphyring
following tuballoy injection. (See Fig. 6)

IV, Pho~phorus studies -~ {with L. DeGrazia and A. Edwards)

Abels et 21 have reportsd a marked increase in the organic acid
goluble phospnorus of white blood cells following total body radiation
of as little na 3 r to loukemic patients. They were, however, wnable
to adapt their method tc ihe smpall number of white cells in normal
blood. T

A gimple procedure has been worked out for quantitating several
phosphorus fractions in the white cells of less than 1 ce normal blood.
Both human and animal studies are in progress and will be rerorted next
month.

V. Individuwal scoring.
In the table which follows, the results of our studies of represent-
acive members of 4 groups of expoded and non-exposed individuzls are

sumarized in terms of C-4 < reactions. The following sizrificance
may be attuched to each of thesae figuress
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i1.

0 < Definitely normal range

14 = Borderline values

24 through 4 4 - Increasingly positive reactioms

In ordei' 10 arrive at a composite value which will roughly represent
the individuwelis reactions to the various tests ased, the following

method of scoring has been devised:

Cephalin cholesterol 1 - 4+ with increasing flocculation as
described by Hanger.

Colloidal gold: Sum of 3 tubes.
0 =5-8
lde =9 -10
24
34
‘4 A=

RBC protoporphyrin in gemma per 100 c.c. erythrocytes

11

12 - 13

1]

14 - 15

o ={=z
14 = 30 - 40
24 - 40 -50
34 = 50 -7
4t =)7

Urorosein and assooisted pigments

i

Evelyn reading at 400 m M and 520 mAq

400 m M 520 m M

0 = 100 - 60 0 =100 - 75
14= 60 - 50 | 14z 75 - 60
243 50 - 30 242 60 - 40
342 30 - 20 3+= 40 - 25
44= 20 -0 44= 25 - 0
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Urine coproporphyrin in gamma per 100 c.c. wrine.
0 ={s
14= 8 -10
24 =10 - 13
34 =13 - 18
4+ =) 18
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Group I. Controls. Normal medical students

1

E Spectroscopy
s ' R.B.C, Trine "urorosein®
- Cephalin~ Colloidal  proto- copro- fraction Abs,
wject  cholesterol® _#£01d* porphyrin porphvrin® = 400 ma520 mg 510 mad Score
» Ld L 4
Lo 0 0 1 0 0 0 o 1
2o 1 Q ¢ 0 0 0 0 1
%o 0 0 0 0 0 0 0 0
4. ] 0 0 0 C 0 0 0
5, 0 0 0 0 o 0 S 1
5.% 0 0 3 1 1 0 0 o
1 1 0 0 0 0 0 2
B 0 1 ¢ o 0 ¢ 0 1
Q. 1 1 1 0 0 0 0 3
i 1 0 0 0 0 0 0 1
Group IX. Controls. Project members with what is believed
to be relative by slight exposure.
% 14 o 0 0 0 0 0 1
2, 0 0 14 0 0 0 0 1
3o 0 ¢} 0 0 0 0 0 0
4, ] 0 1= 0 0 0 0 1
Se 0 o 0 0 0 0 0 0
. Group IIT. Predominant exposure: T-dust and chemicals. (Site B)
@ Project members,
D N
<D '
e o 1 4 24 1+ 34 24+ 24+ + 12
2o - 4 4 14 14 2 4= 24 34 4 14
3. 1+ 2t 24 0 14 lde 4 a
4o 3 4 14 0 0 0 0 + 5
5. 14 -+ 13

o o 4 4 3+ ¢+




7.

‘ Group IV. Project members. Predominent exposure:
radiation and chemicals. (New Chem.)

. : Spectroscopy

" s R.B.C.  Urine "yrorosein®

.- Cephalin Colloidal proto- copro- fraction Abs.

iuhjeet - cholesterol® __ gold¥ porphyrin  porphyrin* 400m 520m 510 m Score

1. 14 o4 24 2+ 144 1+ 0 10
2. 1+ 14 0 1 24+ 24+ o0 ?
3. 1= 0 2 4 14 st s34 0 10
4. 0 3 + 5 o= 0 0 0 0 6
5. 4 24 - 1+ 4+ 3+ 0 16

* '8 grams sulfathiazole 4 days previously
** weak absorption only after standing 48 hours

Summagx

A high incidence of project members exposed to relatively large
amownts of radiation, tubulloy, or chemicals have been fownd to have
»ositive reaciions to several different tests. These indicate an
effect of some kind on the liver, kidney, or hematopoetic systems.
In general, & "positive reactor" will be positive for several dif-
ferent tests, Data is as yet Insufficlent to ascertalin the serious-
ngss of thesc positive results, though it should be emphasized that
most of the deviations from normal are only moderate.
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FIGURE 1
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FIGURE 4
Red Bleod Cell FProfoporphyrin

(ﬁaman Studres)
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FIGURE &5

Urine  Coproporphyrin Concentrafion .

(Human Studies)
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