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A, GENERAL SUMMARY

Dr. Robert S. Stone
Division Director

Clinical Medicine and Medical Research

Dr. J. J. Nickson is the Acting Section Chief of this Section.

No evidence of radiation damage either to the blood or hands has becn found
during the past month. Typhoid inoculations have been given the staff at

- Argonne as well as those going to Qak Ridge. Industrial surveys continue
in cooperation with the Dupont physicians. Dr. Nickson sums up the conditions
looked for in the various plents in this month's report. The object of the
surveys is to see that the men are not exposed to inhalation of tuhalloy dust
nor to direct contsct with the metal. The Medical Committee of the Manhatten
District, composed of Dr. Stafford Varrem, Dr. R. S. i“.ne and Dr. Hymer
Friedell has tentatively set a local skin tolerance dosuge of 0.5 r per day
for beta rey exposures. It is emphasized that this is for the hands, for
localized exposure and for bete rays. Dr. Parker's mecasurements have showm
that direct contact with the bare metal gives roughly .25 r per hour. Thus,
two hours' contact gives = tolerance dose. There are very few operations
which require more than two hours direct contact with the metel.

No new results have come from the toxicology experiments and total
body rediation treatments.

Health Physics

H. A. Vilson has considered a cadmium covered ionization chcomber
as & det 2ctor for slow neutrons. He shows that such & chamber can be used to
determine the ionization that would be caused in the body by slow neutrons.
He further shows that a hydrogen filled cadmium covered ionization chambor
can be developed such that it will measure the ionization dus to gemma rays,
slow neutrons and fast neutrons. The fast neutron ionization is weighted

- in such a wny as to balance the greater biological effectivencss. (Separate
report to appear lator). '

The czuse of the large number of fauwlty pocket chambers has
apparently been located by Dr. Pzrker and it is hoped that the futwre sup ly
will be much more satisfactory.

Film meters have been further refined by Drs. Parker, Pardue and
Goldstein. It now seems that 1t will be possible by the use of two films
of different types in a packet to get & moderastely zceurate estimate of
radiations of a wide range of quality and quantity.

A practical instrument for the measirement of fust neutrons is now
available with a sengitivity such that 1% will be possible to mezsure ihree
fast neutrons per em® PeT gecond in an observation extending over two minutes.

Meteorology work at Site ¥V continues and ;lans for some work at

- Site X are developing. . :
Ql'.“'}*‘
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The Health Division is to lose the dircct services of

‘Dr. E. 0. Vollan who has acted «s the Section Chief of its Physics Section since

its formation. Ve will miss Dr. Viollan and vish him well in his new
association with the General Physics Secticn.

Biological Research

In attempting to get carrier-free non~contaminated radio-elements
from the separation wastes for biological research, it has become clear
that this is almost impossible. Some alternate procedurcs must be developed
and these are being investigated.

Experiments with commercial gos mesk canisters soem to indicate
thet they have a very definite value in removiny Xenon from the air ncssing
through the canister. This is being further investigated.

Further comparisons of the effects of fast neutrons and X-rays
indicate differing ratios accoriing to the biological index chosen. In the
studies presented in this monthly report x/n ratios of 10 end 7 were found
for lethael effects on mice,

Some mice were exposed to internal pile radiations. The minimum
exposure was 5.8 kw-hrs. All of the mice died in four days or less. It is
estimated that 1 kw-hr is equivalent in effect to 200-250 r of X-rays or

‘20-23 n of fast neutrons in producing 50% mortelity in about three days.

A considerable part of the work in the DBiologice! Reseurch Section
continues to be of "scout™ type, getting prepared for the time vhen sufficient
f-products will be asvailable in large quantities.

Associcted Projects: ' gg

Radietion Laboratory

The Radiation Laboratory work for the past month 1us concerned
mostly with Yttrlum, Columbium, Cesium and Barium. The Yttrium wes fownd
to be absorbed rether more rapidly from the lungs than the previous
experiments indicated.

Redio-autographic studies of the pulmonary distribution of Y86
reveal a very diffused distribution in the lungs.

It is expected that Dr. Hamilton will be here in person to reort
in October vhen & much fuller rejort will be given.

N.C.I.
Dr. Henshew has been studying the incidence of leukemia in hysicians o

the assumption that physicians viere more exvosed to high energy radiations then
the population as a whole. The results of his study show a distinetly higher

incidence of leukemia in physicians.




Dr. Henshaw's experiments have shown that fecuperaﬁion becones
slower as en animal is exposed over longer periods of time, and that
the peripheral leucocyte blood level tends tc be fixed at a lower pcind.

The continued gamma ray exposures being made wnder Dr. Lorenz
and associates continues to reveal that different species respond
differently. The mice exposed on the 8 r per day level are jusi beginning
to show some blood effects efter having received 1300 r. The guinea pigs
getting 8 r per day are killed by that dose. Acute exjposures of 12.5 &and
50 r added on top of the chronic exposures seem to have only transient
effects. :

Animals killed after having been on the 8 r and 4 r per dey levels
do show some pathological changes.

Animals ex;osed continuously for 24 hours daily to test genetic effects
by observing the litter size show that those recaiving as much as 500 r at
the rate of &8 r per 24 howrs still have normal litter sizes.

_ For a discussion of the pathological changes fownd in various
animals, one must study the complete report. '

Sub-Projects

U. of C. Hospital, S.F.:- Further blood studies on some patients
previously treated, and on three new ones indicate that the total leucocyte
comts tend to fluctuate during the treatments and to fall in the first
few weeks after treatment but to recover shortly after that to normel.

In general, the treatments were to 300 r in a period shorter then one month.
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B. Clinical I.edicine und iedical lesearch 3ection

J. J. liickson, ..cting Section Chierl

Clinical and Laboratory Control

For the month of .ugust -the necessary pre-emnloyment
and blood examinations were donee. :

During follovw~up examinutions of the hands on the members
of Jeabourg's, surton's and Coryell's groups no evidence of
radiation damage to the hands was found.

: No low white blood counts were Tfound which could be
a¢tributed to radiation cxposurs.

Typholid fever inoculations for the nersons going to X
were completed during the month. Decause of the water supnly
at urgonne, typhoid and paratyphoid inoculations were begun on
the personnel there. Tetanus inoculutions were Given to the
individuuls working at Site B annex.

Toxicoiogz

Dr. Tannenvaum is continuins to sacrifice and anclyzs
those animals which have been fed nitrate or oxide. Tt is nlanned
to start work with other tuballoy compounds in the near future.

fotal Body Radiation

One new case was treuated during the month. Observations
on the previously treated cuses were continued. Ons patient was
hospitalized in the 8illings lospital for further study. The
preliuinary results mentioned in CH-~843 are not altered by the
months observutions.

Industricl Surveys

A readling was taken in 3oom 108, Site B. This room is

~used by some members of Footefs group. Grinding and cutting

operations on tuballoy are carried out therse. A value of 3000
grams per cubic meter of air was found. This value is 20 times
the assumed tolerance level of 150 mgrams per cuvic meter of air.
On the basis of this reading, the installation of a ventilating
system has been recommended.

Visits were made by Dr. Norwood to four plants concerned
vith the processing of tuballoy. Readings of dust and fume
concentruations were made, and the physicsl condition of the
personnel was investigated. Detcils of the visits to the various
plants can be obtzined from letters, (WC~HG~209, 210, 215, and 226,

Perhaps a few words about the health problems in the
manufceturing plants visited oy us would be in order here, as the
problem heretofore has only been disdussed »iccemeal, '



‘The problem of su fcfuurdinf the wersons processing
tubcliloy prior to its exposure in the pile resolves 1tsslf into -
two main divisions:

l. XKeeping the cmount of tuballoy dust in the air below
tolerance levels. [he tolerance figure now accepted
is 150 micrograms per cubic meter of alr. This
fizure is derived from the tolerance level set for
l=2ad by the United States Public Ilealth Service.
Lead was vsed since it is a heavy metal which has
been extensively studied. It is felt that tubzalloy
will not be more toxic than lead when inhaled.

2. Protection of the hands while hundling the metal.

Ihe first problem is best handled by prevention of the formation of
fumes or dust. The next best method is to remove the contaminants
from the plant atmosphere. The least satisfacfory method is to use
respirators.

In general, the extrusion plunts, the out~gasing plents
and the straightening plants heve amounts of dust and fumes in the
air that are fur above the tentautive tolerance level, at least in
certain arcas of the plants. Prrevention of dust or fume formation
is not at present possible. Ventilation should be installed &4s soon
as possible in the present plants. Any future plant in which the
above processes are %o be used should have ventilation installed
'Qrior to the beginning of operations. Determinuations of the amounts

uballoy dust and fwnes in the air should be mude at frequent
interVals. .0y necessary alteration indicuted in the ventilating
system should be made nromptly.

Masks should be, and by and large are, worn wherever the
ventilation is inadecuate. However, masks at best are an unsatisfac-
tory solution to the problem both from the workers and from our
stundnointe <[his is true becuuse the masks are uncomfortable and
inevitably some of the men will either refuse to wear them or will
wear them for the most part around the neck rather than over the
mouth. .4lso, the masks so muflle the voice that foremen, etc.,
cannot do their job properly while weuring theun. l'asks should be
regarded only as a texporary measure to be uhed until an adequate
ventilution systex is installed and is working satisfactorily. The
best mask that we have found is the Vilson Respirator #570, Bureau
of i"ines .pproval 2149, which can be obtained from the Wilson
Products Comnany, 3euding, Pennsylvania. It 1s possible that these
masks will be equipped with a speaking diaphracm in the near future.

In general, the dust and fume formation in the plants doing
muchininb is under a near the tolerance levels., Thls statement is
true only if the proper use oi the watver cooling system is made.

To insure 'proper use", most water coolin; systems must be redesigned
so that a flow of 50 gallons per minute is available. A re"crvoir

of 3-4 inches of coolant in the pan of the bath is necessary.
Frequent removal of the accumulated chips must be practiced. IT

the above precautions are taiten, the hot fragments fall into the
rescrvoir, or are otherwise promptly Guenched. In such instances,
the installation of a ventilating system is unnecessary as the amount
of fumes produced never exceeds the Gtolerance concentration in the

¥
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alre. Lasks, of course, dre not nceded.

Insofar as is now known the amounts of tuballoy in the
air during the jacketing process doncs not excccd the to erance
concentratlion.

The l'edical Committes of the lianhattan District has

ventatively set a loecal skin tolerance level of 0.5 r per 4oy
;or bete ray exposure. Contact exposurc of tae bare hands o

e bare mCtul gives 0.25 r per hour to the skin from the beta
rcyse.  [hus, a tolerance dose is received after two hours contact
with the n: talo b the presentv time, only the inspectors of the
machined bars routinely over-expose themseclves. Their work, as
at present set up, reculres manipulation of both the bar and of
neasuring devices. It has been sugpested (1TUC-IG-226) that the
Job could be redesigncd so that the exposure would be reduced
to below tolerance levels. If this is not possible, the number
2T inspectors should be increused so thut each man receives no
more thun two hours exposure.

Jaintenance of Locuipment

In general, the companies concerned have been most
cooperative in procuring the recommendcd masks and gloves. However,
the mzintenance of this equipment usually has left much to be
desired. .wcuipment which is allowed to deteriorate is probably
-worse than no equipment at all. Iiasks should be cleaned cnd
irspected daily, and damaged masks repaired or replaced. Ixtra
filters should be available for prompt replaceacnb of filters too
dirty to permit easy breathing. Protective gloves are commonly
allowed to be used for weeks on end, becoming encrusted both inside
and outside with d&irt, much of which is from tuballoy. Cloves in
this condition are more a menace than a protection. 4iny glove
supnrlied should be inspected freguently for holes, replaced when
worn, and cleaned before they get more than moderctely dirty. The
maintenance, replacement and selection for c¢leaning of masks and
gloves should be the responsivility of onme man in each plant, end
not left to chance.

Ceneral Plant Environment

Several of the plants which have teen vicited do not
provide adequate washing facilities, and some do not furnish soap
or towels. It 1s our feeling that in any plant in which the metal
is to be handled, complete washing facilities, including showers,
should be provided, and the men reguired to use them at the end of
each day.

Clothing should be provided and should be laundered freguently.

I'ne above general nmeasurcs, although rciutively simnle, are
cuite important in the protection of the perszonnel. &11 %00 frequently
contamination of the hair and clothes is o suurce of long oontinued
exposure which is easily preventable.

.oy
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7. 3ite X

Dr. Cantril left for 3Site X during the last months

8. [Iistological Studies of Radiation iffects

to pian.

The work in Dr. Bloon's group is progressing according

9, Wwark for the

Coming lionth

1110538

L.
2o
S

4.
S.
6.

Conjinuance of surveys on llealth and Jazsards
Continuance of total body radiation studies in man.
Continuance of toxicologiec properties of X-netel
and its compounds.

Continued industrial surveys.

studies of histologic effects of radiation.
Continuation of blood studies and physical
exeminations on personnel.
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C. Health Physics

1. Jorizaticon due to slovw reutrons in cadmium coated ionizaution
chambers - H. 4. Wwilson

&. A Snherical Chamber

If n denotes the average over the ionizgtion chanmber
surface of the number of neutrons per c¢m® falling on the
surface the energy absorved is 3/2.;E3'nv. vhere . 1s
the linear absorption coefficient of they ~rays in the
gas of chawmber, b4 1s the energy of the w=roys und vV ic
the volume of the chamber.

If the neutrons falling on the chember are_all moving in
the same direction and n pass through 1 cm® perpendicular
to this direction, then the energy absorbed is 3/8p. % ¢nv.

b. Cylindrical Chamber

For a chamber long compared to itg_diameter the energy
absorbed is 2pa. 5 4 0V where V =7rbe/.

For a short chamber the calculations are more complicated
and are a function of the ratio of length to radius. The
following table gives values of e parameter m as a function
of X/bffor the chamber coated on the cylindrical surface
only and for the ends also coated., m » the average ¥ -ray
flux over the chamber per neutron/cm</{

. Table 1
* /b m (cylinder covered with C€d) m (ends also covered wit
- ce
1 0.836 1.742
2 1.132 1.676
3 1.32 1.702
4 1.406 1.706
=T 2.000 : 2.000 _
Using the vulues of m the energy absorbed in the chanber
from the emitted ¥ -rays is given by
m E/AE .V where V =T 624
where it is,supposed that E’lis the averuge number of slow
neutrons/em® striking the surfece from all directions. If
the Qhambgr is exposed to a parallel beam of slow neutrons
(n per cm®) the ionization depends on the direetion of the
beun relative to the chamber. For example if 4/b = 2 and
the beam is perpendicular to the chamber azxis then m = 0.36
9530 with the flux of n neutrons/em® taking the place of n in the

above formula.
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2. JIonization in a hydrogen filled cadmium coated ionization chumber
due to ¥-rays, slow neutrons and fust neutrons.

It would be advantageous to have an ionizution meter vwith
vihich a single rewuding would give a direct wmeasure of the
biological dose from a mixed beum of ¥-roys, slow and fast
neutrons. A hydrogen filled, cadmium coyered chamber has
been considered as a solution to this prcblem.

A complete report on the above subjects will be 1ssued in the
near future. ' ’

3. Focket chambers - Parker

The bad results with new pocket chambers reported last month
have been traced to faulty prccessing of the insulators. About
20 chambers were dismantled here and it was found that the
polystyrene bushings had & milky appcarance, which seems to
imply poor surface condition cr internal strain or both.

Lire Victoreen has now found a technicue to avoid the defecte.

As suspected before the trouble is of the type arising when

a hand made product is first put into mass production.

4. Film meters - Parker, Pardue, Goldstein

The. status of film meters is that the method has been demonstrate.
to be satisfuctory in principle as a record of normal weekly
exposure and a check on accidental overexposure. Refinements

are in progress on the following points:-

(1) Badres \
It was felt that the final form of film holder could be
combined with the regular badge for use at W, and that
the same holder could be used here-and at X. Consultution
with I'r. Bugbee indicates that it is not yet possible
to proceed with this. ./ollan and Parker will therefore
desigr a badge that can scrve here and at X. :

(2) Daily records
For some special purposes it might be desirable to use
film sensitive enough to give daily readings. Iastman
Type K secms to be the most sensitive film available. A
blackening curve of the sumples tested is given in Figure
1. Type K would be sensitive enough for two-day records.
Its blackening curve is non linear above 0.5r; it might
not be entirely reliable as a routine weekly film. The
bluckening scemed to be less reproducible than that
obtained on other films, possibly due to the large grain
size and the indifferent nethod of development used.

(3) Paired films ‘ : :
- A palr of films in which onc gives adequate blackening for
cxposures in tihe range {0 to lrand the other sustains very
) high exposures is recuired. LZastman film Type T, is
! satisfuctory for the first purpose. At the present time
! ‘| J o Type II is the best for hish cxposure. Dose up to 20r can
be interpreted.



.(4) Juvelength dependence
It vould se desliravle that the scelected pair of films
should have the sume wavelength aependence characterlzstics.
rhat this will not be true in gensral 1s evident {fiom ihe
blackening curves for constait exposure given in Tigure
3. These reudingcs were made with a filter of 0.¢ mm Pb
as at present used. Typc F recuires a thinrer Tilter;
Type 1L a thicker one. The reacder shsuld note thet the
blackening per roentgen for gamma radiation was 1.15
in this test. In Figure 1 it was 0.75. This 1is
tynicul of the differences arising in separate develop-
ments. i

(5) wffect of angle of incidence
It was mentionca last nmonth that the blackening observed
through a 0.6 mm Pb filter will depend on the angle of
incidence of the radiation on tne film. For 1C0 KV
quantum radiation it can be calculated that if the
blackening for normal incidence is 1, the blackening for
459 incidence will be 0.5. That for rediation incident
uniformly at all angles would be 0.3. Ixperimentally
it is found that the blackening does fall to approx-
imately one-half for incidence of 45° to 60° with
radiation of average energy 80 XKV approximately.

5. lleasurement of fast neutrons - Parker, Gamertsfelder, Morgan

Jollan and Gamertsfelder have previously described a method
of measuring lonization by fast neutrons as the difference
in current in two chambers, balanced for gamma radiation

but giving unequal response to neutrons. This technicue is

to be used for shielding measurements at Clinton Laboratories.

Considerable time has been spent in refining the instrument.

(a2) Suturation (urves for more intense gamnma radiation than
will be encointgred huve bsen obtuined for ethylepe
up to 50 1lbs/in®, and in wmethune up to 170 lbs/in<.

(b) OSaturation curves for neutron radiation in ethyleng
have so fur been obtained. fhe curve at 29 lbs/in”
is shown in I'igure 4. The gauwie-ray curve, divided by
30 1s ulso given. The gamnmu-ray intensity increases by
25, as the collecting voltuge charges from 500 to 1000
volts. This corresponds to 605 of the "neutron" current
and makes it troublesome to obtain the neutron saturation
curves. For the higher pressures contemplated methane
will be prefcrred to ethylene as the saturation curve
exhibits a better plateuu.

(c) hen the chambers are buldanced in a pure gomme~-ray beam
and sheets of paraffin ure interposed the bulance is
disturbed. This is due to degraded rzdiation which
gives rise to excess photoelectric effect in the unlined
chamber. The effect is reduced with aluminum lining in
the brass chamber. The chumbers for use at Clinton will
be preserve tanks. The walls of both will be iron.

The off bulancc current is expected to be low.

[acse)
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(d) It is now clear thut the
finzl instrument wil)l enu’,
fast neuvtrons per cm™ ner
extending over & mindies.
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6. leteorology report for sSite W - Phil li. Church

During the month of August, ihe work cn the vind pavuweru
at Site ./ has gone forward. The men in the field there
during this past month have been making vallioon Ilights
almost solely during the night in crder to even up the
rumber of observations on the wind direction and vertical
velocity gradient over a twenty~fcur hour period during
the driest season of the ycar.

Plans for a meteorological progrum to ve wmuintained ot
S5ite X are now in the process of Tormulation.

Futurc activities of this section

The physics scction now consists of

Le 0. VW0ollan -~ section chief

Group I

H. Il Parker - group leader

L. A. Pardue - research associate

Carl Gamertsfelder - research associate
¥arl lMorgan - research associate
Norman Goldstein - research assistant
J. C. Hart - research assistant

R. Coveyou - rescarch technician

‘Groug II Ifeteorology

Phil E. Church - group leader

Hs G. #insor - research assistant

0. Newton -~ research assistaunt

Carl Gosline - research assistant

J. F. llattingly - recsearch assistant

Group III

L. O. Vollan -~ group leader

R. R. Sawyer - resecarch associate

0. G. Landsverk ~ research associate
Herbert Vandersall - reseurch assoclate
Richard Lester - research assistant

On September 6 a reorganization is being cffected which involves
the truansfer of i, 0. Jollan as section chief in the newly
formed General Physics Division with Dr. 7illicm 7. YJatscon as
director. There is also invelved in the next month the transfer
of most of whut is now Group I under Purker to the Glinton
Laboratories. Those going from this section to the Clinton
Laboratory will bhe:
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H. Ili. Parker - sectiion chief, Medical Physics
Carl Gamertsfelder - research assoclate

Karl lMorgan ~ reseuarch ascociate

J. C. Hart - research assistant

R. Coveyou - techitician

The lieteorolosy group under P. L. Church will most likely remain
attached to the Health Division here.

The section going over tc the new physics division will include:

E. 0. wollan - section chief and group leader
R« R. Bawyer - resedrch assoclate

0. G. Landsverk - resecarch associate

jlerbert Vandersall - research associate

The group remaining with the Health Division under the direction
of L. 0. wollan as consultant section chief:

L. a. Pardue - group ieader
Norman Goldstein
Richard Lester

The group under Pardue will taoke care of all the physics nroblems
which are of immediate interest to the Tlealth Division and
remain as custodian of radium. They will handle all radiation
survey work und work with films and pocket meters. This group
will function in thiscapacity and E. 0. Wollan will be available
for consultation on nealti pnysics proovlems until such time as
other arrangements are made. ’

i
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1 F-product Sencration - V. E. Cohn

The sources ¢ i-products aveilabis g% press ‘o Diological
experiments are the waste liguors and praeiritates from the preduct
separations of Cwpninghanm avd Eovd. Tha aetivity oo tz2d from tho
S15 HF swpermatent oy tae colum nrocedura was b v contavinated - ith

a
Ca, Ni and ('r. Iovever, several Trecticns have been cbiained vhien nay
yield sonme ceotivity sufficiently free from corricr for aniral exwiriments.

Some nf the cclwn effluents, after regrystall
ether-extraction, contained a large amownt of i jrobatly
recrystallizer. The activity is being removed by a Eeg(
to develop a vechnigue for future separations.

“on e W and

} Icecizitation

2. Redio~-godiwum and browine exnerimerts - R. F. Finkle

raue

24 ~pom the Chica o zyclctron
o of mice
3 rapidly
-ctory

In the best experizeunt te Cate with Ma
a spseilic activity of only 2% mG/rm faCl hes been cbtained. 4
wore injected with 1 mC cach but a large pars of the activity :
excrcied because of the excezsive NaCl. Conscquentliy, o sabist
radiation exrosure was not obtzined.

‘fhe sample of BrS% from the U. of C. cyciotron yiclded a gpecilic
activity of 2 mC/gm NaBr. Approximately ten times this figire is needed for
mouse exposures.

3. Xenon exposure - R. Abrems

The guines pig exposed to 1.25 x 1078 ¢/cxd 2 Xelg? died oa the
25th dey. The average bete exposure of the luwmg vas 450 r and the cause of
death is wmknown. The enimal was normal on gross exrmination. The active

gas has been recovered :nd another exposure started but higher concentreticas
are needed.

The gas was collected when 100 1bs. of bombarded WNI were dissolved
in ether. Only 2 mC of Xel33 were obtained beczuse of the low activity of
the WNH. -

4, Dust exposure - R. Abrams

The design and construction of equi.ment for dust exposures is
continuing. The experiments with X=z0g have been repeated. Twelve micec irerc

exposed for 4 3/4 hours to 35.5 mg/liter and all died within 5 days. Apnrorimstely

20 mg X/gm tissuve were deposited in the lungs and intestinal tract and this
amownt remained essentially constant over tlhe 5 day period.

An attempt has been made to prepsre a beta-active dust by grinding
FePS2 yith Feglz. Two groups of mice showed no lung activity after exnosure.
It is assumed thet the FepPo particles werc too coarse to enter the lungs.

f ’.!
I meg
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5. ZXenon recovsry - L. fbraus

Preliminary results on the removal of e from activated clercoal
at 80° C showed that up to 40 liters of No could be puseed over 20 gm. of
ckerccal before desorption of Xe began. After 240 liters of Ny cbouy 50%:
vias lost.

Several expcriments have heen carried ottt *o test the efficacy of
ges mack cannisters for removel of Xe. Uith an air Ilow of 5 liters/min.
for ten minutes, & NM-S-A All Serxvice Cannisier retained all of the Is.

6. Fast n and z-ray sexpocure -B. E. Zirkle

Groups of 15 mice e2¢l: have been exposed to 8 different X~ray doses
ranging from 500 to 1500 r and to 10 different acutron Goses ranglag from
54 40 154 n. 411 of the X~ray ccces were 100% lethal within two wecks. HNoutror
doses ranging from 55 to 70 n ellcwed sgome survival sven alter thres irseks.
In gzreral, for both radiations, the lenglh of surviva® was chorienesd with
increzse in dose. Tae relative effeciivaness of the two radiations cp’”d?u
to vary with the death rete afier irradiation. In the production of 50%
mertality in about three days, 114 n are eguivalent to 1150 r; this incicates

an x/n dosage ratio of 10. On the other hepd, in producing 50 mortality in

8 days, 500 r are equivalent to & neutron dose lying somewhsrc bebiecn 69 and 83 r

this indicates an x/n dosage ratio of not more thar 7.

The blood studies on rabbits sre contiruing =zt capaeity, and further
lethal exposures have been made.

The X-ray exposures of reits and guinea pigs sre necessary to¢ {urnish
a compeyative basis for the sffects of f-products and have been begumn.

About a dozen ¢hicks and several Amphiuma have been irradicted
for Dr. Bloom's studies on the blcod-Zormirg btiszues.

7. Exveriments on Goldfish - R. E. Zirkle

As backgrowd for further studies on lethal action of gereral body
irradiation, lots of 15 goldfish have been given single doses of Z-rays ranging
from 570 to 1900 r. UDoses of 570 znd 900 r arc ouly partially lethsl zfter
three weeks; the cthers are completely lethal in that time ard producs 500
mortality in from & tc 10 days. The rate of death inecrsases vith incicecosing
dose, but the data shows some quamtitative irregiiarities vhich will only
be smoothed out by further exneriments.

As an ap-roach to the prebleom of gencral bota ezfﬂcuh on fi
goldfish are being exposed in an sguarium containing ¢,? x 1074 C/cm5 of
from the cyclotren bty Mr. Finkle.

8. Lethal Action of Internal Pile Radiations - J. R. Raper and C. V.. Hagen

Five groups of 15 mice each were expcsed in CP2 by Mr. Zinn, None
of the mice survived nore than 4 days. The times for 509 survival are as
follous . '

Exposure (lLw-bps) 5.6 7.1 1%.2 18.0
50% survivel (hrs) 70 54 e 22
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The last three lots of mice died much faster than those
exposed to any doses of X~rays or fust neutrons used to date. Those given 5.8
kw-hrs died at about the same rate as those which previously had received
114-134 n =nd slightly faster than those given 1250-150C r. I% thus appears
that 1 kw-hr is equivalert to 200-250 r of X-reys of 20-23 n of fast neutrons
in produecing 50% mortality in cbout three davs.

9. Site X preparations

The difficulties encowntered in the separation of carricr-free
f-products indicate that it will be impractical to obtain the necessury
activities from the separstion tamstes. Alternative procedures are being
investigated and tentative plans drawn ug.

A tentative program for the production of Xe hes been set up with the
Technical Division, D.P. and Clintca.

: , The design of boron carbide shields ‘to be interposed between the
animals and the source of slow nettrons is being developed. A phentom
approximating the size and atomic composition of the human trunk has been
designed for the investigation of the distribution of capture gamm= radiation,
of slow neutron concemtratior and of injurious biological action in slow
aeubron exposures.

10. Miscellaneous

Preparaticnslare beinz made ¢ use the radio-autograph technigue
in copnection with the radio-chemical and histological cxaminations of the
distribution and effects of f-products.

The source of supply of mlce has not been satisfactory and other
arrangsments are being mads. -

Faeilities for storage and handliﬁg of active samples have been
improved and several other safety hezards have been elimirnated.

1l. Yioxrk for Coming Monbth

1. The present f-product ceparations will be continued, a Laly
precipitate will be worked up for Ce, and ctaer sowrces will be scparated cs
shey become  available.

2. Animal amd fish expsripents vith f-products, Ne24 and Brf?
will be made if matericl is availatle.

3. The present 1. +27 expoaure will oe continued.

4, Lower con:zentration dust exposures will be made with bombarded

WEI cooverted o X0z

5. Past o and X-r&y exposures will continue.
6. Lewer dose exposures in (P2 will be made 1f possible.

7. The previous training lectures will be repeated rapidly for
L 1& new group and then carried on for this and the previcus group.
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8. Design of the separction and otasr fa2ilitics necessiry
for Ciinton will procesd.

pe

e ¢iffusion of Ze from bombalded Xsﬁg_will be investigated
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CECINIGCLL PROCRESS [ECED 0N THD MOTAOLIC STUDY S OF Fistloy

il

PROLTICTS

becn initiated ;1 ond

:i
videh gave an wszvlsfae’o
1

L ogorics of iatreamusevlar exn

4o gupplsment the corlier Iatraneriiines r7
nicture of the metebolism cf This elemeny 17 uauem”WCT org;*" foiicwhing
Gins hove boen to and ixscen
g

injection. Succeessiul atud
days and the metabolie - T1moumcer tnos:
Litt’« ig accumiatec by the liver s D A el -ntraperluonm
) seriments with Yo° have also be rewcatcﬁ dae to the VLTy

character of the earlier ctudies ond it hos been Towmd th t CD
a I a

SNoVIS

in the limg ot one aay, ~¢% et four duys, and ahs
The absorved Iraction goos almost entircsl: :nto t
that the retention of ¥80 by the lungs following iavrapulmonary
is far less proicnged thal has been observed for Lanthanm and

The emenation cxperiments hove beon ropeaved

enimals which arc to be shortly se tced wnd thsir viss ccyed.  An

attempt is being made fo sscure a higher degree of scbivity in the ti

thet mere accurate detorwiaztions cen ho made. 1V g of inteorest 1o point out
that in she previews experimsnts epproximetcly 65 of the cetivity passing througa
the system enclocing the animals 1oe token in by iay of the iwngs and Tctained
by cach of the three arimals. Apparently over 20% of the cctivity in the body
was deposited in the pper respiratery tracs

<, Radic-Autographic Studies

Radio-autograiic studics of the pulmonary distributicn of vE6
following intzapulmonary administration rovesls a vory diffuse distribuisd
It is probablic that this is due to the more rapid aboorption of Vitriw. 7rom
the lwmgs os compuared Yo Gerium, Ruthenium, Raw Fission Products, and Sirconium.

o
]

4. Columbium (CbS3)

A small and thoroughly purified Cv92 samplc free from inmert carrier
has beon 1so¢atod and injeeted into & Towr day grovp of cnimels. I is

enticipated that we will shortly have available a lorac r“m:ﬂe of sceme ficnion
material that will soon be placed at our disposal. DIrep Lruuvon cf
Columbium, if satisfactorily pure, will be used on the usmal routine studios.

5, Cesium 505154)

Attempts to preparc Cato% by the Ba-d*“re-ction resulted in t
formation of a very smzll amount of rodicactive ma%ﬁwLul whlﬂh vroved to
%% crd was produced frem the small tracas
C. P, Barium salt used us a target. Ne detectable amowmts of 05154 were
from this preparation. A somple of Cs 134 from the os=d-n Teaction vas

and has been given to Profecsor Chaikofi. This samplc has a specific act?

P —

PLIGoHS



of approzimatcely on
b usecl for some prc,*_» TLLL
radio-Cesivm from Uranmie

&. Borium (BalSS)

It hes been fownd thed $he sixteen day cata from Batdd is not
sabisfactorily accwrate due to the extrasrdinarily wesk activities
resulting from the decuy of this 40 hour Perium over such o long period u
of i ime. At the »recent time we wre sngagec in an cttompt t¢ prepare pat4l
Trom fissior rzicricl free froem imert EBoriw:, Radio-Stroatiuwm, and inerd
Strontium. I7 ¢ ceporavion i€ suecessful it will be pessitle o extend
the Barium ciperinenis fur e period of at leact a montn and possibly six
weaks. :

7. Decorntamination Stucies - Professor D. M. Greenberg and Dr. D. Copp -

A series of detailed cxperiments in which trical cuzn phosphate
1y cdministered tegether ith the r Gio-strentiwm ind cgtc.(. that his
ic ef no practiczl valve in dinminishirg absorntion. The cffoct of

Vitamin D and A.TB 10 {Irtalerel) on the eliminatica o,C intraperitonecily

¢ trontium witheut carrier has been mvesitgaz cd znd thore wog
net increcre of climinatior of the Strontium. lowe ever, tho*e
- versel of the mede of oxeretion in that the eliminatica in the treated -
enimal wag prodominantly by wmy of the wrinc. -

%) m

J

i

Tracer ctadies with Rutheniwn, Pission Moaxture, and Zirconium have
ncw boen comnleted and will shorbtly apnear in e detailes reporh.

9. Projectced Studies Tor the Hoxt Two Months

Tracer ztuvd: r2 to be contirued with Columbium, Cesium, ond
Berium.  Emerimmntsc cre 30 be starsed shortly writh Nepttnivm which is noy being
prepared.  Dmonation axperiments, “ule"nL“"hO{,I"*‘"hV, znd Decontaminati
studies are to be continued. Studies vish Yonon cre to te reveatced more
detail, and srucer cxperiments with Tellurriun wil’ he started if time L arvit

o
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e ATDD HIGH IWTERSITY XRAY WXPOSULE

P. S. lHenchaw and 4, Msttleship

A seriec of papers is being vritten dsaling il » 3
of Experimental Hoenigen Injury. A list of these s showin on tke
companying puge. In addition, amother paper is
with the incidence of leukkemia in physicians.

In regard to the latter, it has been asswmned that physicians
as a group are expcsad more to high energy radiations than the peopu-
lation as a whole. Lhe results show a distinetly higher incidence in
physiciang.

The exneoriments dealing with the effects of repvated acute
doses and recuperative rates have progressed sufficiently far to demon-
strate clearly that recuperation becomes slower an(. that the peripheral
leukocyte blood tends to become pitched et a lower leveh Thus, vhere-
as tvhe original objective of the sexperiment has besn esttained, some of
the animals are heing kept under observation as it is believed that some
will become leuksmic. ) -

The papers on Experimental Zoentgen Injury will present a caro-
ful correlation of peripkoral bloed picturs, histolcgical changee {parti-
culerly of the testis znd bemopoietic orgens) and various treatuent
procedures and in the end will give a generul hictological picture out
of which certain neoplasia arises. Continuous blood records ars now
available on animals from the time of trcatment %o the time of death due
to leuk mia.
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. BIOLOCIC/T. ACTiCH OF GAMIA AND x-FADTATIN

e e

E. Lorenz. V. E. Eeston and A. L8G chenbrenner

Y. Remarks on nretective mecsures

In the lest recort (July 1, 1943) it wes stated that the
protective measurcs in combinetion with the tiwe each person spends neay
the sowrces vere :uch that nobody reesives a larger dose than 0.1 T per veck.
Tkese protective measures were rechecked swith e Geiger cowmbter, calibrated
in "r* wmits end measurements vere taken at various points throughout the
buildirg. It was found sgain that the exposures of the personnel working
in the neighborhosd cf the sowees are confined to approximately C.1 r per
week.

2. Continuvous exposure for 8 hours daily

Daily doses: 8 r, 4r, 21, 1.

These experiments are going according to schedule. The experiment
of the 0.1 r level has been going for 7 months and the others for 55 months
with the exception of the rabbit experiments vhich have been going for almost
2 months. All enimals (experimental and control) are alive with the excepticn
of 10 guinea nigs, exposed on the 8 r level, and a few mice which were

accidentally killed in handling, or wers killed according to plan.

The resulis of the blood cownts of the mice on the different
levels is briefly as follows: Neo definite effect of the radiation on
the total white cowt has been observed so far on the mice of the 0.1r,
lr, 2r, and 4 r loevels, although the total dose of the mice on the 4
level is approximately 650 r at present. In these groups &s well as in
the control groups the average total white cowmt is approximately TOC0.
The mice on the 8 r level {having reccived go far & total dose of 1300 r)
show an average total white count below 5000 (between 3000 and 4000).

In all experimental groups red cowmt, hemog .obin, and differential cownt
have remeined within the limits of the nrrmel controls.

The effect of the additional acute exiosures of 12.5 and 50 r
on the animals of the different levels seems to have been only transient
(it present at all) because their blood picture at present, 3; months cfier the
aciite exposure does not differ from that of the other animals of the same
level.

In additicn to the animales of the 8 r and 4 1 levels killed znd
autopsied 2 months after the beginning of the experiments, & more mice
(2 males and 2 females of sach level) were killed 4 months after the
beginning of the experiment (total Gose approximately 1000 and 500 r).
Grossly all organs appeared normal with the exception of the testes of
the mice on the 8 r Level, which appecred somewhat smaller then normal.
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Sems pathological dameges vere found in the hengmbopoietic amnd genitel
system which will be discussed ln detail wmdier Section 5.

The results of thie blood cowmts of the guinea pigs are the
following: No definite effect of the radiation om the total vhite count
has been observed so far cn the guinea pigs of the 0.1 r; 1 r; 2 r levels
(average count approximetely 8000); a possible lowering of the total
waite cownt on tho enimsls of the 4 r level {(average cowunt approximately

50C0}, and a strong effect on the animals of the € r level (averzge total white
count below 4000). In all experimental groups red cowmi, hemoglobin and

Gifferential crunt have remsined within the limite of the ncormal controls with
the excepiion of the animals on the 8 r level. In 10 {out of 18) a sudden
drcp in hemoglobin and red cownt appeered be; inning in oue animal witk a
total dose of apnroximstely 650 r (50 were iven in 5 hours 3 weeis tefore
autopsy), the remaining 9 animais came to aubopsy or died afier receiving total do
ranging from 800 o0 1300 1. The effect of the sdditiounal exnosures of 12.8
cud 80 r aogain seems o have been traasient on all experimental grinsa

vizs, with the possible exception of the first guinea pig that came to
2ubopsy. Grossily, animals that came to aubepsy showed a wmiform nichuwve:
naiecness of crgans, ecchymgscs of upper smell intestine, petechize of the

vall of the stomach and 2sart and hemorrhagic lymph nodes. The pathologic
coservotions will be discussed in Section 3.

Z. Contirvous exnosure for 24 hours daily

Bzily doses:r 8r; 47, 81, 1 r, Cub 1o

In addition to the data given in the report of Jine Z%rd and
July lst, 1943, the following data can be added:

2 1 level

Total duse: 300 r» Average litter size 7.7
Average litter size of controls 8.8

1l » level

Total dose:r 300 »  Average

litter size 3.8 (incomplete)
Average 1lit

ter size of controls 4.0 {incemplete)

Iron the data presented here and previcowsly, it can be seen that
enizsls have bred with & normel litter size after receiving cs much as 50& »
on the 8 r level, as much as 400 r on the 4 » level and os much as 300
on the 2 r level. The only possible indication <f & de2recse in iitter size
was that of the group rcceiving 200 r on the 1 r level. It shoulé be
uoved, however, that animals receiving &s mush as 200 r on the 1 r level
did breed. ALl These animsls weie put into the radiation field at the age
of 1 reonth.

To test the aze influence, cne growy of 16 females, 3 montlis of age,
and a second grow: of 16 females, 4 mentius of age; have been pub on the 4 ¢
level to be exnosed to a total dose of 400 r. Later a third group 5 months
of age will be oxposed idsnticallys : '

(S
1.t
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4. Cortinuous exposure of 8 hours daily zlus Geily aculs exposures
of 5 r ziven in oune hour

These experiments have been going for S months by now {total acuie
dose 450 r}. The blood ricture of these animals is sbtili within the normel
limits. )

Nine more female mice are being emposel to the daily dose of
5 v in 1 khour. Threz of these animals will be bred alter a total expesure
of 300 r, 3 more after a total expesure of 400 »r, and the lust 3 after a
total exposure of 500 7p. This preliminary experiment wes undertaken to
study the effect of the rate of adminisiration of dose.

5. Pathology. Svmmary of microscoric findings, puinea nigs, tc date

8 r per 8 hours level

, Approx.
Autopsy lo. Date autopsied Aninal No. S5ex Total Dose
C~-5368 7=-13-43 B-5 ki 950 r
C-5494 F=21-43 H-4 Xy 1000
C-5547 7-26-43 H-3 m 000 7

Bone Marrow: Sternal and femur bone marrow sho.ed moderste degree of
atrophy of hemopoietic elements with Tatty repla:ement. There was no
fibrosis. Epiphyseal lines were normal. These changes were wniform in
all animels.

Spleen: All spleens wers small with slightly irregular surfaccs
suggesting contraction. Mieroscopically (erminal centere were small and
in ecach case there wos destructicn although this veries in location and
degree. In most insbtances there wes a small central area in wiaich there
was fragmented nuclear dsbris and an emorphous e€ssinophilic grouwmd substance.
Occasionally this was at the periphery rather than in the center cf the Malpighiex
body. Mitoses were not prominent. Sinuses contained little bleood. Secattered
small islends of hemopoissis were present in some {(H-4, H-Z}.

Lymph Nodes: Grossly all nodes were a faint pink in color, regardless
of anstomic locetior. They appeared normal or slizhtly enlarged. MNMicro-
scopically there was fowmd degenerction of variable type in different ncdes
of the samo animal and approximately sgual in &1l animals. TIn some, germinal
centers were very small with small ereas in vheir center conmtéining nscrovic nucle
debris end a variable smownt of amorphcus eosinophilic growd subsitance. In
others the germinsl centers werc rother Large and contained large central
areas of destructicn. In still others rmight be cie or two large arsal
of demsely packed lymphocyhes with ccattered siall irregulerly shaped areus
of necrotic substance. The latbor picture svggertsd migraticn of lymphocytes
from the germinal center outwer: ruther than ealavgoument of the center from
within the linits of the aurrocwrding stromal elcmeris. These sections are
being stained for veticulum. IT suck & lerge aoswniation of lymphocytes
were originally a smell germinel centber 1T was Lot @ generalizod reaction

BT R B T S T SR B P, KR ~ T
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In none of the ncdes was there much mitotic zciivity, being normal or
leas ia degrss.

Small follicles were rether inconmspicuous but ne significance is lzid to

Ovaries: The female in this group had apparently normal ovaries.

a

thie obser.etion at the present time.

Testes: In contrast with the ovarian picture the two male animals

shoved marked tecticular changes. Tubular airophy was extrene, there
being a single layer of Sertoli cells {ct bimes discomtinucus). No

spermatogonia were seen. Interstitial tlssue appeared increcsed in zmowmt.

25

thether this ig a relutive or an absolubte ingcrease will be determined by measurs:

ki
LA

a—«u.l.L intestine,

the near fubure.

Intestines: In all aninels there was a veriable amoumt of vhat appeared

o23ly o be subserosal hemorrhages confined to the proxinal half of the

although occasionally they were subserosal, and involved tne lougitudinal
layer of muscle (F-4). The circular muscle layer wasd nob involved. In
one instence the exbtravasation of red blood cells extended into the
mucosal villi.

Lwmgs: One animal (B-8) had smsll patches of old organizing hemorrhage,

anciher had a few scatieied small sphericeal collsctions of lymphocytes
adjacent to smalli arterioles. There viere no other changes noted.

Other Crgzans appeared noimal.

8 » per 8 bhour level plus acute axrcsure of 12.5 r in B hours.

Auvtopsy Jo. Date subopsied Animal No.. Sex Approx. total dose

C-5283 7=6=-43 H-11 b 800 » plus 12.5 r
C~5489 7-20-43 H-9 m 900 r plus 12.5 7
C-5533 7-29-43 -8 i 10600 » plua 12.5 1

These animals ghowed no changes not consisbhent with those desceribed for
the first grow. In one {1-11) smwall accumulztions of rsd blood colls vere

present between mvscle fibers just beneath the epicardium of the hears.

8 r per 8 hour level plus acufe exhosure of 50 _r in O hours

stopsy No. Dete cubopsied Animel No. s5ex LppreXx. Bobal dose

firet grouw. Ip addly
involving the gmall

C-4G33 §=-12~43 H=~17 i 800 » plus 80
C~-548% 7=-20~43 =14 o} 900 r plus 80 =
C~-5305 T=-2i43 H~16 200 » plus S0

Firdings in tkhese three animals were simiiar to those c"-.escribed in ‘f.;he

These wers ‘;f:;{ﬁ‘:’,ual no SZ"‘"J¢1L Tt nesrocis
?

I eroscopleally these were chiefly confined o the submucose,



having occurred in the intussuscepted porticns. (ns animzl, H-i7, hed &
srominent wide zcne of necrosis surrounding she germinal ceaters th
spleen. This was composed of amorphous cosinophilic material with sca
intact nuclei. This zone contained no fibers tkat could te demogstrated
with reticulum ox ccllagen stains.

9]
t
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8 r »per 8 hour level

Agbopsy No. Autopsy Date Inimal No. Sex  Approx. total dose
C-3480 P=1T7~43 H-11 13667 m 1600z
C-5461 P=lFdd H-11 13668 mnm 1500 r
o=-5462 7--17-43 H-l2 13610 T 060
G-5463 F=17-43 H-l12 13611 < 00¢C

Bone larrow: Appears normal

Spleen: Germinal centers moderately large, and contain g few scattered
small zroups of necrotic debris and moderate nurber of celis in mitosis.

Lymph nodeg: Contain moderate sized and glent germinel <o
rather large amownt of nscrctic debris in swmall masses scatiere
the centers. MNcoderste niumber of cellis ir mitosis.

ctors with a
e throughout

Testes: Most of tubules in active spermatogenssis. Seversl tubules
coptain nons or only & few spermatogonia. IZvercge diameler of tubules seems
a little smaller than normel and interstitial tissuve rolatively increcesed in
smouwnt. This inpression will be’ checked hy measurement laser.

Ovaries: In =serial sections of entire ovaries, ihe nuwber of developing

follicies seems decidely decrsased. Undulation of the surfucs in plsoos
suggcests general contracture of the crgem. HNumerous atrebtic Tollicles and
finterstitial gland™ present. Primordial fcllicles sre preadnv.

4 r per 4 hour level
Autcrsy No. Lutessy date Enimal No. ©3x  Approx. botal dose
C~5467 FeiP=d3 G-8 13685 £ 3¢ =
C~5468 Y-17-43 =2 13879 i oG @
S~E4868 Y=lFmii3 G-7 13760 b 503 =
C-547y P73 7=43 G-7 13759 ¥ 500 »

Bene Marrow: Sternal and fomur Done marrcw appesrs normal.

Scleen and Lymti Ncdes: Germdinal centers or: of noderssc sine with
inconstent finding of smell mzsses of necrotic J=2 i 5

Ovaries: fLippear nopmal. Numerous developin | axd atrebic foillicics.

L

Testes: Arpeaw U-vmal
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8 r per 8 hour level plus
acute erxposure of 50 » in O hours

Autopsy Ho. Autopsy date Aninal No. Sex Approx. total dose
~5453 F=17--43 I-5 13588 m 1000 r plus 50 »r

The single animel in this group had modsrate atrophy of the testes, other
tissues appearing mormel. Mary cf the tubules of the testes contained only
3ertoli cells or in addition a iow spermatogonia. Mature spermatozca vere
present in only a few of the tubules. Interstitial tissue cecmed increased
in esmount but this pay be cnly relative and vill be mecsured laver.



¥, SUB-PHOJECTS

A, 5. Hospital, Now Vork -- Routine exposures continuing, Ne
nes results.

B. U. of C. Hospital, S. F. ~~ Total Body Radiation Treatiients.
Turther findings on some of the patients previcusly reported
(C.H.708), and three new patients are considered.

o .l S, i ave not rcturned for

further observation.

@ (Cancer of Breast with mnetastasis), age58, was given
221 roentgens to the whole bodv bhetween 11/9 and 11/20/42;
and 295 roentgens between 2/ anc 2/27/43. As reported her
Vi B. C. fell to a low of 3000 on . '15/43, but recovered to
€,100 on 4/29/43 and has been in » normal range up to 7/8/43.

- (spondylitis), age 29 was tredted from 1/7/43 to 3/6/43
1th 28 treatments of about 10r each. The first tem with 100 Kv
x-rays, the rest vith 200 Kv. His V.B.C. fluctuated a lot

. @Quring treatment but dropred from arcund 9000 average during
treatuent to 5100 on 4/24/43. Since then it has been back within
normal limits. ’

@ (Lymvhoblastoma), ags 61, who received 151 r total body
radiation 10/13 to 10/16/42, 116 r 1i1/L7 to 11/20, ard 100 r
1/6 to 1/9/43; and vho later had some localized treatments had
a total W. B. C. of 2,600 on 3/5/43. G TJuly 20 her V.B.C.
was 5,500 -- almost as hipgh s at any time rince last blood
count.

(Rheunatoid arthritis}, female, age 51 was itreated from
5/4 to 5/20/43 at the rate of 20r/day to a tetal of 307 r with
200 Kv x-rays. During trcatilents she vas tired and experienced
sone nausea. Her VW.B.C., fluctuated a Zoy durine treatments tut
was alvays zbove 7000. On 6/17/43 it pad fallern teo 3,500 but on
7/1/43 was back to normal and till &/10/43 was at a high normal.

4P (ialum Coxa Semilis), male, age 66 was treated with 200 Kv
z-rays from 4/14/43 to 4/29/43 receivires ubout 20 T per ‘ay to a
total of 300 r. He occazionnlly foit fatigued during the treat-
‘uents. Hisg W.B.C. fluctuuted a grest Geal during treatuients, but
fell gradually after treatments ctopved to 4,200 on 5/22/43. On
7/26/43 it was still 4,5.0.

F11855¢8

L

o
e




@D (iovanced Rhcumatoid arthritis), female, age 66, was
treated with 200 Kv x-rays from 5/25/43 to 6/8/43 getting 13
treatnents of about 20 r each to & total of 257 r. Patient
had no reaction due to the treatments. Her 17.B.C. remained
vwithin the normal range during treatment, but fell somewhat
aftervard to 4,400 on 7/21/43 and 5,200 on 7/30/43.

General Corments

(1) These paticnte ncarly all show a tendoncy to murked
fluctuations of the W.B.C. at or above normal, during treat-
ment, but a tendency to fall a few veeks after treatment is
stopped, and recovery a few weeks after that.

wy

(2} A more specific analysic of the cells affected must
awvalt further studies.

(3) The K.B.C., Hemoglobin ard platelets were not noticeably

affected by the treatments.

(4) Onec patient getting 20 r per treatuent and two getting

more were nauseated. None vomited.

29



