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' Distribution of effort for August and September’
4

Personnel . August 4
Research Associates 1l
Research Assistants g
Technicieans . 12
Laboratory Assigtants 1

Work distribution for academic and non-academic peréondéifin man months.

. August ) Sert embexr -
I. Human Studies
A, Studies of project personnel
1., Liver function studies ) ) )
a, Serum cephalin cholesterol 0.1 0.3 0 0.3
b. Serum colloidal gold C.1 0.3 0 0.3
‘¢s Urine urocbilinogen 0 0.2 0 0.2
2, Porphyrin studies ' ) ’
a. Ked cell protoporphyrin 0,1 0.2 0 0.2
" be Urine coproporphyrin 1.0 1.3 1.0 1.5
3, Urorosein & other urine pigments 0.2 1.0 0.2. . 0,8
4, white cell phosphorus : 0.6 0.3 0.6 0.3
5. Miscellaneous,(1:e.sed,rate, : )
hematocrit,urine,catalase,etc. 0.0 0.2 0,0 0.2
6. Gathering of exposure historles )
; and correlation of data 0.7 0.2 0.7 0.2
Be p%2 otfect 1n 6 patients = ' '
polycythémia 0.3 0.5 0.3 0.4
C. Total body x-ray effects in two
patients with leukemia and one ) ' ’
with carcinomatosis 0.2 0.3 0.1 0.3
D. Studies of non-exposed army . : ) ’
personnel 0.2 0.3 0.2 0.4

II. Animal Studies
A. Radlation effects
l, x-rays
a., White cell phosphorus
b. Urine coproporphyrin
2, Radlum, etc.
B, Tuballoy effects ’
a. Urine coProporphyri,F
b. Urine catalase
¢. Routine urinalysis
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III. Miscellaneous

1. Administration & teaching 1.0 0.0 1.0
2. 3tudy of new techniques

a., Quantitetion of coproporphyrin ) ' T

iscmers, 1.5 R.4 0.6

b, Tuballoy quantitation 2.0 0.0 2,0

3, Vacations and leave of &bsence 0.5 1.6 1.5

4, Cleaning glassware, etc. 0.0 §;6 0.0
Total 10.0 13.0 10.
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MONTHLY RFPCRT CF CLINICAL RILLARCE GROUP - AUGUST 1944
S. SCHWARTZ

CC: DRes C.JWATSON
DRC R.S.STOM:
DRe Lo4CuJACCBSON
I+ Urine coproporphyrin Lsomer studles.

Previocus reports have described the frejuent ocourence of
elevated urine ooproporphyrin consentration in projeot personnel,
eapeclally in those with tudbelloy exposure. Rabbits injected
subcutaneously with small doses of tuballoy also show 100=300

per cent increases in the per dlem exorction of this pcrphyrin.

Coprororphyrin is exoreted &8 two isomers, so-celled type I
and type I1II. Normally the type I isomer predaminates. metals
and some types of other toxie compounds have been shown elseuhere:
to be assoolated with an inoreased c¢xerction of the type III
porphyrin,

To inoreuse both the sensitivity and the specifioity of this
test, we have therefore, begun determinaticns of the isomer type
of copropoerphyrin in both projecet pwrsonnel and in experimental
anirals. The methdd f@ibne developed reccntly by Sohwartz,
Hawkinson, and Watson at the University of Minnesota, It depends
upon the complete cuenching of flucresecnce of the Copro I ester

(30-80 gammz per cent) on stending 1} hours in cold 30% acetonc.
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During this period the oopro III flucrescence (initially the
same as that of ocopro I} diminishes by lcas than 10%. The
initisl reading of thc freshly prepered 30% uoctone solutions
of the ester thercfore, indisates the total conoentration of
porphyring the reading after 1% hours refrigcration indloetes

the concentration of Cojro IXI+ The diffcrence is copro I.

7ith emounts of porphyrin lesa than 30 ganma per oent, the
fina) reading 18 taken after four hours, since guenching of
flucreaCence DOW ceours more slowly, Cortuin features of
this test remain to be perfeoted, It is rdt, howover, that
its acouruoy is % 15%,

The dute to date 1s preliminery onlye It has the disadvantege
of belng composed 1arge1§Aof ocmbined sarples saved from various
periods {1-8 montha) after the snimals' cxposure. .This wan
neces ary begause the method of differentisl isomer estimetion
could not be ap lied until very recently. The data as rcgards
the total coproporphyrin I and corrorcrrhyrin III exoretion,
io spproximate only sinee the sarples used in these isomer
studlcs do not represent exuotly known &liuots from these
periods.  The values are, therefore, csleuluted from the
averuge 1wr Glem crorctlon for the poriod concerned, us glven

in lost mouth's report,

The results ere given in Table I,
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The range of the average per dlem exorction of the e¢lght oontrol
and x-rayed mb‘b{.ta , was 5-12; the usual velue being 7-9 gamma.
Coproporphyrin I, therefore , usually amounted to cbout 6 gamma j)er
dsy; coproporphyrin III to 3 gamms per day, The one rabbit with
elovated coproporphyrin IIX (R 18) wes one of the very few in the
group to d cvelop an elevated total coproporphyrin (200-300% |
{inoresse following 800 »r xe-ray.) Isomcr studics, however,

were done on urine ocolleoted before this rise appeared, The

reason for the elevation in this one animal 13 unexplained,

i8 smcen in Tadle I, the renge of the uverage p:r dlem exoretdon
of coproporphyrin {n the radium and tuballoy injeoted unlmals,
was B-£2, the usual value being 1520 gammv: per day. The
oorroporphyrin I in this group, as in the controly, average
about 8 gemma per Gay, The coproporpbyrin III averaged about
10 gamma per days

A

The rise following the injeotion of c¢ither radiun cr tuballoy
15 thercfore sscentlally all coproporphyrin ITI. The rise in
coproporvhyrin I in rabbits I 24, 26 and I 27, 28 1s uncxzpleined,

Freliminary studies of yroject personnel revesl that tuballoy
exposurce here,too, 15 essocleted with an ineressed czeretion of

the type IIT porphyrine
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sEz - none July 1944 39 5 3

I3 none FRLE IR 38 4,5 2.5
R 5-18 f,“g*& 107 r or * : *
* lega x-~r 26 8.5 1.5
R 17 Feb, 800 r ay ¥areb
R 18 Febt gagq;. Peb, 32 5 5
«w Aprdl & X°TOY Feb, ,larch '4¢ 64 2 3
R 37 Zire $0F  June & July 5 5
R 38 April & (7,99 ° 2
R 38'¢£?!ﬂ; zgéoe July 1944 35 8 4
r
(repeat) twice July 1944 30 8,5 3.8
S¥ l=2 June 10 gamma June
. radiug; : .
ars radt : ::J.ly 1044 99 3 " =
, ra um‘ 2
ST B8 J\me Sodigamma : v e
. radium July 1944 62 8.5 6,5
sF6 JU° 59 comme ’
redlum  July 1944 79 4 1
I 1l4 Jan.& 245 mg.T Féb.'Mareh(44 44 4.5 3.5
Kareh & out. ’ - T o
' sweut, Apr ‘ 7 1l
116 f&;‘g;“h 2.5 Bg.T Teb,,March '4d 17 5.8 1.2
I 1s 2,5 mg T April 1944 60 4.5 8.5
I8 | o 2.5mgT, Sy rdd 40 9 6
I l7-18 ma 15002 e i.MKrch,Amil 44 82 3 12
20=-2) 23318 0 75 mg.T.Mareh 95 0.6 9.5
_28-313‘ %.5 mge foFeb, March 44 88 1.5 10.
2425 <8 mg.T, Mareh yApril. t44 65 7" o MR
2?"’28 3‘.15 0.5 mtTc mreh 90 1:5 15 5
24-26 =17 0.5 ne. T my 1944 34 12 6
TABLE 1

Studies of coproporphyrin isemer cxorction in rabdbits,
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Three determinations,esch on a combined urine sample from
three mediocal students, contained 28; 6; and 4% ocoproporphyrin
III respectively.. Five determinations,each on combined
sanples from one to six project members exposed to tuhalloy;
conteined 51, 84, 38, 55, and 83% coproporphyrih III

respectively.

I1. The micre guantitation of tuballoy.
With G. Price and R, Ferretti

It has been foundéd that less than 0,001 gemma of tuballoy
can be deteoted rluorametrically in quGG sodium Tluoride
using an electron multiplier photocell, RCA 931A. Preliminafy“
studies indloate that amounts of thia_magnitude oan be

quantitated with a high degree of accuracy., Work 1s in
progress aiming st the perfection of the fluorometer and
of the filter system used. ¥e have not yect begun to

apply the prooedure to urine anslyses.
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