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Resumen. En 12 ratas normales y en 12 hipofisecto-
mizadas 150 dfas antes se determinaron las concentraciones
de acidos urdnicos, glicoproteinas, &cido hialurénico,
heparitin sulfato, condroitin-4-sulfato, condroitin-6-sul-
fato, dermatdn sulfato y heparina en piel y cartilago
traqueal. Estos estudios demostraron dos hechos: (1) un
efecto distinto de la hipofisectomia sobre piel y triaquea
en relacién con el metabolismo de las glicoproteinas y el
4cido hialurdnico, cuyas concentraciones aumentaron en
la primera y descendieron en la segunda; (2) una disocia-
cién entre el comportamiento del acido hialurénico y los
glicosaminoglicanos sulfatados en piel, aumentando la
concentracién del primero y disminuyendo las correspon-
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dientes a los segundos en forma variable segiin la fraccién
considerada.

J. A. KoroED! and C. E. BozziN11®

Cdtedra de Fisiologia, Facultad de Odontologia,
Universidad Nacional de Buenos Aives and
Departamento de Aplicaciones, Comision Nacional de
Enevgia Atémica (Avgentina), 12 August 1968.

10 Member of the ‘Carrera del Investigador Cientifico’, Consejo
Nacional de Investigaciones Cientificas y Técnicas de la Rep.
Argentina.

Effect of Feeding Psoralen on the Copper Content of Different Organs in Albino Rats

Furocoumarins have been known to induce pigmenta-
tion in vitiliginous skin when administered along with
longwave UV- or solar-irradiation!-%. The precise mecha-
nism of this induction is at present largely unknown.
MorTy et al.t have reported that feeding of 8-methoxy-
psoralen to albino rats caused a marked rise in blood
copper and a significant drop in its content in liver. How-
ever, 8-isoamyleneoxypsoralen was found to be ineffective.
Hence it was considered worthwhile to investigate the
effect of feeding psoralen for different periods and observ-
ing its effect on total copper of the different organs in
albino rats. The result of such studies are reported in the
present communication.

Male albino rats (100 g) were divided into 4 groups of
8 rats each. The composition of the feeding mixture was
250 mg gum tragaconth, 750 mg glucose, 125 mg psoralen,
2.5 ml ethyl alcohol and water to make 25 ml. In the
normal feeding mixture psoralen was omitted. Each rat
was fed 0.5 ml of the solution daily. After the requisite
period of feeding the rats were killed, organs immediately
removed, weighed and digested to a transparent colour-
less liquid. The digested samples of various organs con-
taining concentrated sulphuric acid were polarographed
using Lange’s manual polarograph with a maultiflex
galvanometer for recording current. In all the samples,
the halfwave potential, measured against Hume and
Harris saturated calomel electrode at 37°C, was exactly
at 0 V, a potential reported for copper ions in this
medium. The concentration of copper was calculated by
measuring the diffusion current at — 0.200 V. The effect

Total copper in different organs of normal and psoralen-fed albino rats

-of different concentrations of sulphuric acid, different

jonic strength obtained by the additions of potassium
chloride and potassium sulphate was also investigated
and found to be negligible.

Before actually doing the copper content of different
organs of normal and psoralen-fed albino rats, some
recovery experiments were done by adding different
amounts of copper to all the organs under study in order
to know the error in the estimation. The error was found
to vary from 4 2 to 4+ 5% in most of the organs and
that is well within the limit of polarographic analysis®.

The Table represents the total copper in different organs
of psoralen-fed rats for 3, 7 and 15 days. The copper
content of spleen indicated a rise of around 46.29%, and
liver on the other hand exhibited a decrease of about
42.87%, after 3 days of psoralen administration. These
changes were more or less maintained in both the organs
even after 15 days of feeding. Skin was found to give a
variable response at different periods. Initial feeding for
3 days indicated a rise of about 43.529%,. Further feeding
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Groups Copper content of various organs (in mg%)

Liver Skin Heart Brain Kidney Lung Spleen Muscle
Normal 8.00 + 3.27 3.35 4 2.77 4.95 4 1.32 1.49 4- 0.67 3.61 4241 5.25 4 3.70 9.16 - 4.64 2.07 4- 1.59
Psoralen-fed
3days 4.50 4 3.27 4.81 4 2.27 5.22 4- 4.26 1.58 - 0.90 3.14 ;- 1.16 5.27 1- 2.87 13.40 -+ 2.58 2.29 4 1.07
7 days 4.75 1 1.45 1.40 £ 1.29 5.47 4 3.38 1.45 4 0.56 3.28 4 2.47 4.77 4 3.57 12.24 + 8.05 2.02 4 1.32
15days 4.46 + 1.67 3.25 4 1.84 4.75 4+ 2.46 1.98 4- 0.73 3.48 4 0.75 5.43 4+ 2.71 13.99 + 5.10 2.79 4+ 1.32

Values given are mean of 8§ animals,
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for 7 days, however, was found to bring about a decline
in the copper content to 1.40 mg9%,. On continued feeding
for 15 days, the normal value was obtained. The other
organs, such as brain, heart, kidney, lung and muscle, did
not indicate any significant difference in the copper
content of normal and psoralen-fed rats for the period of
3, 7 and 15 days.

The decrease in the copper content of liver is in close
agreement with the observation of Morry et al.4 who
reported a marked rise in blood copper and a drop in
liver after the administration of 8-methoxypsoralen. It
would thus appear that, in view of the requirement of
copper at other sites, psoralen administration depletes
copper trom liver giving rise to its increase in the peri-
pheral blood circulation. Having accepted that psoralen
induces copper to migrate from liver to peripheral blood,
its increase in spleen could probably be explained on the
basis of spleen being a blood filter. Copper is probably
bound to such proteins in the circulatory blood as are
easily permitted by the spleen to pass through.

The initial increase of copper in the skin in the first
3 days of psoralen supplementation could possibly be due
to the uptake of copper from the peripheral blood stream.
In albino skin, this increase in copper did not bring about
any material advantage and was therefore once again
excreted into the blood and the values were found to
return to normal. The decrease after 7 days of psoralen
feeding may possibly point out some sort of excretory

Comparative Fractionation of DNA from Ascites

Column

Applicability of hydroxyapatite column to the frac-
tionation of nucleic acids has been demonstrated by
several workers!-5, So far, however, there has been no
attempt to investigate possible differences in the mam-
malian DNA from normal and tumour cells using this
column. In this laboratory DNA samples from normal
and malignant mice tissues were examined by chroma-
tography using hydroxyapatite column. The following is
the report of these observations.

Matevials and methods. Dalton’s lymphoma in the form
of an ascites tumour from DBA mice obtained from
Dr. G. KLEIN which originally arose as a thymus tumour
in DBA 212 mouse at the National Cancer Institute (USA)
was selected for the present experiments. It was main-
tained as ascites tumour in DBA (-MTI) mice in our
laboratory. High polymer DNA was prepared according
to the method of BErNns and THoMAs®, where they have
been able to obtain DNA of molecular weight as high as
4.0 x 108, Residual RNA was removed by digesting the
preparation with RNAase at 37°C and with subsequent
dialysis. Ratios of optical density at Aygo/Aege and Agg0/As30
were of the order of 2.0:2.2 when the material was dis-
solved in physiological saline. The protein test carried out
according to the method of Lowry et al.”, was negative.
DNA prepared as above from the thymus ot the normal
DBA (-MTTI) mice, was used as control.

Hydroxyapatite column was prepared according to the
method of Mivazawa and Tuomas®. Fractionation of
DNA was carried out on 1 x 3 cm of this column by
continuous elution with linear molarity gradient of
phosphate buffer (Na,HPO,, NaH,PO,, pH 6.8).

Results and discussion. Fractionated DNA from both
normal as well as tumour cells appeared in a single peak

Specialia 25

mechanism which may have been developed in this tissue,
after accumulated copper was not required. The inertness
in other organs such as brain, heart, kidney, lung and
muscle would perhaps indicate the possible insignificance
of these organs in the action of psoralen in pigment
production.

It would thus appear from these studies that one of the
mechanisms by which psoralen may exert its action in
the production of melanin may be that it somehow (exact
mechanism for this process is still unknown) releases the
stored copper from the liver and through peripheral
blood circulation, makes it available to the depleted
vitiliginous areas. However, this hypothesis will have to
await further confirmation by the use of radioactive
copper and finally clinical studies in human beings.

Zusammenfassung. Psoralenfiitterung von Ratten be-
wirkt eine Vermehrung des Kupfergehaltes in der Milz
und eine Verminderung in der Leber. In der Haut sind
die Werte nicht einheitlich.
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Tumour and Normal Cells on Hydroxyapatite

eluting at 0.26 M PO, when the concentration of PO, was
raised from 0.001-1.00. However, these 2 varieties of
DNA samples showed a marked difference in the propor-
tion of DNA which eluted at the above peak and that
which still adhered to the column at 1.0M PO, concen-
tration and could be recovered from it by suspending the
column material in a 1.0M PO, buffer in a test-tube
shaking the suspension for 3—4 min and by its subsequent
centrifugation. More than 909, of the thymus DNA which
served as the control eluted at 0.26 M PO, and about 5%,
was separated from the column with 1.0M PO, in the
manner stated above. On the other hand, 54-629%, of the
tumour DNA was obtained at 0.26 M PO, and about 409,
was recovered from the column with 1.0M PO,. The
typical elution patterns are shown in the Figure. Thus
DNA from tumour source was always found poorer in
DNA eluting at 0.26 M PO, and between 5- to 10-fold
richer in the ‘sticking’ kind (separated with 1.0 M PO,)
when compared to the corresponding fractions from the
normal tissue. This feature was observed repeatedly in
number of independent experiments.
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