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Comparative Metabolism of Globulin-Bound Iodine in Normal and Cancerous Animals. K. Scott,

The purpose of this study is to find a radioactive element which can be administer=
ed to detect end diagnose deep-seatqd cancers. -;t was expected thatthis could be accomplish-
ed by teking edventage of the extremely high metabolism of cancerse. Moreover; in the
course of this investigation, some clues might be found which would help in explaeining the
mechanics of this high metebolism,

Rebbits were chosen to act as agents for the production of %the globulin-bound iodine.
They were administered radioactive I1$1° Then, the thyroid was removed and its globulin
fraction containing the iodine-besaring thyroxine (GléﬂllléNos) was extracted by repeated
washing with HCl and subsequent precipitation. Tﬁe substance which was obtained in this
feshion probably‘contains iodo-tyrosines in addition to the desired thyroxin, However, to
avoid further tempering with a sensitive biological entity, the substance was used in the
resulting form.

A tumor‘waq trensplented in rats, the iodine was administered intravenously, and
the resulting'activity was obsefvede It was found that the uptake by the tumeor of thyro=-
globulin was negligible, However, it turned out that the skin organ, the entire skin of
the animal considered as an entity, showed 3 to 5 times as much activity on the‘day following
the introduction of the iodine #han the skin organ of & non-tumorous animal.

An attempt was made to relate the skin activity to the relative size of the tumor.
A greph was plotted to exhibit the skin uptake as a function of the size of the tumor. The
yrdinate was chosen as the percentage of the administered dose of radiocactive icdine riss
which was deduced from the count to have lodged in the skin. The abscissa represents the

bercentage which the weight of the tumor constitutes of the weight of the entire animal,
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t was found,for example, that the skin activity of en animal'with‘a tumor which constituted
5% of its total weight was four times as large as thet for an enimel without a tumor. The
greph is shown schgmatically in Fig. 1.

It was further discovered that under the influence of 1131 the tumor does not
metestasize, that is, infiltrate the skin. For this reason, the results are all the more
interesting since they establish a relation between the tumor and the host. A fundementel
object of further study will be to determine the mechenism, possibly the existence of a
chemiceal entity, which enables the tumor to affect its hest with results such as increased

skin activityo.

?

% dose
lodged in
skin

wt e of Ski!;l
organ

S o
100 x wt of tumor
wte of animal

Fige 1

. 131
Skin-upteke of I by tumorous rats

The Ton Exchenge Separation of Hafnium snd Zirconium. XK. Streete

Because of the great similarity in chemical properties and the inveriable con-
currence of 72Hf andv4OZr the separation of pure samples was in the past accomplished with
great difficulty by endless frectional crystallization. Now a method of separation is avail-

able which makes use of an ion-exchange column and achieves more satisfactory results and

at the seame %ime constitutes a tremendous saving in time and labor.
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The method operates by meking use of the difference which exists between the two
ions with regard to the equilibrium between the liquid and the solid state. A vert@cal tube
is filled with a resin to act as an eluting agent. In this case Dowex 50'Qas used. The
solution to be tested is placed on top of thercplumn end that portion which has passed through
the slutrient is withdrawn at the bottom at a constant rate. The concentration of the ions
of one kiﬁd in the solution which is drewn off at the bottom of the tube at some time %t is a
function of the distribution coefficient which is a characteristic constant of the ione.
This coefficient is.the ratio between the portion of ions which is suspended in the resin
and the portion of ions contained in solution. The speed V at which ions move downward

through the resin is given by
reot ., . ,
T+ 1 x (velocity of ion motion)

amount in resin
emount in solution

where K = , 1s the distribution coefficient,.

In order to avoid polymerization, the oxides had to be treated Wiﬁh 2M HCl. Zr
and Hf tracers were added. A fest run wes carried out with 15 mg, Hf0, and 35 mg. ZrOzo
The orystals which were obtained after treatment were dissolved in a suspension of 1l cc.
of 250 to 500 mesh Dowex 50 spheres in 30 cc of 2 molel perchloric acid. The resin slurry
was then placed on an ion exchange column 1 cm. in cross section and 30 cm. in length. The
results are shown in the curve of Fig. 2. The solid line was fouﬁd by mea;ﬁrement of tracers;
the dotted 1ine; by optical spectrograghic snalysis. At sbout 65 ml. the ratio Hf/Zr has
~ the value 800, at about.80 ml,, it is o3, and at sbout 110 ml. its value is less than .00l.
These results dgmonstrate that the separation is quife good.

The separation is more or less independent of relative concentration and the
method can be adepted to handle both large and tracer quantities of material.

For a more detailed description, see UCRL-191, "The Ion Exchange Separation of

Zirconium end Hafnium®™, Kenneth Street, Jr. end Glenn T. Seaborg, October 11, 1948.
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“econdary Proton Production from 90 Mev Neutrons. H. York.

The purpose of the investigation is to mep the anguler and energy distributions
of the secondary protons produced in various substences by bombardment with 96 Mev neutronse
It is hoped that the results of the investigation will shed light on the mechenics of
production of the protons.

Aun epparatus was set up outside the neutron chennel of the cyclotron. It was de-
signed so that it could discrimineats between energy levels and could be adjusted to make
counts at different angles. The scheme of the arrengement is shown in Fig. 3.

The sensitivity of the energy discrimination of thé agpparatus’ was checked with
protons from H, end was found to be &s predicted within the probable error:

Figo 4 shows the angular distribution of the protons from Pb, Cu, and C at all
energies exceeding 18 Mev.

| Figo 5 shows the eppearance of the energy distribution of protons from Cu end C.
Fig. 6 shows the somewhat different energy distribution from Pb.

Figo 7 shows the angular distribution at & given energy for three ensrgies, 25 Mev,
41 Mev, 73 Mev of protons from Cu. It is seen that these curves are almost exponentisal.

On the sssumption that they actuelly are exponential, an exponential curve was fitted to

gach of the experimental curves., The half angles which were obtained on this hypothesis

are shown below,

E 1/2 E
730 150
41° ° .

16
250 }f29}°
23d .

It wes observed thet protons with relatively low energies were found relatively
forward, i.e. at small angles from the neutron beem. The attempt to explain this phenomenon
zives rise to some interesting speculsbions regarding the n-p process,

RLID/hw
10-26-48
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Fige 4o Angular distribution for Pb, Cu, and C.

Fige 6+ Bnergy distribution for Cu and C
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Fige 6o Energy Distribution for Pb
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Fige 7o Angular distribution at given energies
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