The biological role of the extremely
repetitive mouse satellite DNA remains
a mystery. We have observed it in
DNA prepared from the liver of “germ-
free” mice and in that prepared from
male and female mouse tissues. It has
been observed in many tissues and
(3) including European wild
mice. It is probably of nuclear origin
since our mouse-embryo DNA was ex-
tracted from a moderately good prep-
aration of nuclei (9), and it is not
mitochondrial DNA (8). It is an ex-
treme example of the repetition of
nucleotide sequences which appears to
occur universally in the DNA of higher
organisms (7).
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Thyrocalcitonin: Effect on
Idiopathic Hypercalcemia

Abstract. Identical twins having idio-
pathic hypercalcemia were treated with
repeated doses of thyrocalcitonin ex-
tracted from porcine thyroid glands.
The treatment produced a marked
change in the amount of calcium and
phosphate in the plasma and in the
excretion of urinary calcium.

Thyrocalcitonin (TCT) causes a de-
crease in the amount of calcium in the
plasma in animals (/). When purified
porcine TCT is administered to normal
subjects (2), the effect is rapid and of
short duration. However, the long-act-
ing effect of the hormone when ad-
ministered in repeated doses and in a
slowly absorbing vehicle is not known.
Evidence for a long-acting effect is
provided by our study of 3-month-old
male identical twins afflicted with the
mild form of idiopathic hypercalcemia,
associated with loss of appetite, vomit-
ing, constipation, loss of weight, and

increased bone density; hypocalcemic
and hypophosphatemic effects were pro-
duced.

Thyrocalcitonin was extracted from
porcine thyroid glands, purified, and
prepared for injection (2). One dose of
100 units (3) of TCT in a buffered ace-
tate solution was administered intra-
venously to test the hypocalcemic ac-
tivity of the preparation (Fig. 1). The
maximum response was reached after
1 hour. For example, in the plasma of
subject F.C. the concentration of cal-
cium decreased from 12.6 = 0.25 to
11.5+0.23 mg/100 ml, and that of
subject S.C. decreased from 12.5=%
0.25 to 10.9 = 0.22 mg/100 ml. After
2 hours the values were: F.C., 11.7 =
0.23; S.C., 11.0 = 0.22. Within 4 hours
the concentrations of plasma calcium
returned to those observed before in-
jection of thyrocalcitonin: F.C., 12.3 =
0.25; S.C., 12.6 =0.25. To overcome
this transient effect and to insure a
hypocalcemia that would last from 8
to 12 hours, TCT was prepared with
a slowly absorbing vehicle (17 percent
gelatin), and at days 5 through 10,
daily doses of 100 units of TCT were
given intramuscularly. The plasma
calcium dropped abruptly after the ini-
tial injection; it continued to fall dur-
ing the period of administration and
reached normal levels (Fig. 1). After
TCT was discontinued there was a
gradual increase in the plasma cal-
cium, but the initial hypercalcemia was
never attained during the entire period
of observation. After 30 days the
plasma calcium concentrations were
11.7 (F.C.) and 11.1 (S.C.) mg/100 ml.

Foster et al. (4) administered, by in-
fusion, high doses of porcine TCT to
three patients with hypercalcemia com-
plicated by disseminated malignant
disease. The plasma calcium concen-
trations were lowered but they never
became normal.

Hypercalcemia in infancy can be
mild or severe (5). The identical twins
studied had a mild form of the disease,
which is attributed by Kenny et al. (6)
to abnormal metabolism of vitamin D.
Forfar et al. (7) have suggested that
the severe form of the disease results
when the mild form is not treated.
Since hypercalcemia can lead to
nephrocalcinosis, it seemed particularly
important to treat the condition by
administering TCT to subjects main-
tained on a normal diet, rather than
by administering cortisone or a low-
calcium diet, or both, which would af-
fect growth. Repeated TCT administra-
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Fig. 1 (left). Plasma calcium concentrations after administration of thyrocalcitonin to two patients with idiopathic hypercalcemia.
Fig. 2 (right). Plasma phosphate concentrations after administration of thyrocalcitonin to two patients with idiopathic hyper-

calcemia.

tion is very effective in lowering plasma
calcium; in idiopathic hypercalcemia
this effect seems to be long-acting be-
cause it persists 10 days after the last
injection. This finding could indicate
that bone catabolism is active in this
form of hypercalcemia since the mech-
anism of hypocalcemia produced by
TCT is an inhibition of bone catabo-
lism (8).

The infants were raised on a formula
of evaporated milk from birth; they
received daily vitamin D, supplements
varying from 2000 to 4200 IU until
the time of study (3 months of age).
When they were admitted to the hos-
pital the plasma calcium values were
17.4 mg/100 ml for F.C. and 16.9
mg/100 ml for S.C. Withdrawal of
vitamin D was accompanied by a de-
crease in plasma calcium levels, which
remained stable around 12.6 and 12.4
mg/ 100 ml until TCT was administered
(Fig. 1).

Calcium balance studies, each lasting
5 days, were done before and during

the repeated administration of TCT (9).
In both subjects a decrease in urinary

Table 1. Effect of repeated doses of thyrocal-
citonin on the calcium balance. Original:
values obtained during S-day balance study
before repeated dose regimen; repeated:
values obtained during repeated doses.

Calcium (milligrams
per 24 hours)

Dose ; O Bal-
n- ri- ance
gested nary Fecal

Subject F. C.
Original 794 59 414 + 321
Repeated 860 42 400 -+ 418

Subject S. C.
Original 864 48 524 + 292
Repeated 840 28 455 - 357
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and fecal calcium was observed; the
initial positive balance increased in both
(Table 1). The balance data can be at-
tributed to relative changes, since short-
term balance studies are subject to er-
rors. The important difference in the
two periods is the repeated administra-
tion of TCT leading to a decrease in
urinary and fecal calcium and to an in-
crease in calcium retention. This effect
is particularly apparent in subject S.C.,
whose balance is more positive for a
slightly reduced calcium intake. Re-
peated TCT administration also leads
to an increased calcium retention in
the growing rat (10).

The patients were under observation
for 24 days after the last TCT injec-
tion; their plasma calcium increased
progressively from 10.0 to 10.4 and
11.1 mg/100 ml (S.C.) and 10.7 to
10.9 and 11.7 mg/100 ml (F.C.), and
their clinical condition remained favor-
able. These changes in plasma calcium
concentrations do not reflect the varia-
tions in the precision of the method
since the accuracy is = 0.2 mg/ 100 ml.
The extent to which the persistence of
the lower plasma calcium concentra-
tions was related to thyrocalcitonin ad-
ministration could be questioned. How-
ever, the progressive increase in plasma
calcium with time suggests a dimin-
ishing thyrocalcitonin effect; in our
experience the highest values for nor-
mal plasma calcium concentrations in
children are below 11.0 mg/100 ml.
In the case of F.C. the final value was
11.1, whereas that of S.C. was 11.7
mg/100 ml. Along with this increase
in the plasma calcium, urinary excretion
of calcium also increased to that ob-
served before administration of TCT—

62 mg for F.C. and 52 mg for S.C. per
24 hours. ;
Hypophosphatemia produced by the
administration of TCT occurs in the
rat (I, 11) but has never been demon-
strated in man. It appears from Fig. 2
that TCT produced a dramatic decrease
in plasma phosphate concentration in
both subjects at the 3rd day and reach-
ed its maximum effect at the 4th day.
The duration of hypophosphatemia is
short compared with the duration of
hypocalcemia, since 4 days after the

- last dose of TCT was. administered the

concentration of phosphate returned
to that observed before treatment.
The management of idiopathic hyper-
calcemia with a purified and long-
acting TCT preparation makes clinical
use of the new hormone possible. We
have also obtained favorable results in
hyperparathyroidism and in hypercal-
cemia of other origins (12).
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Adenovirus Multiplication: Inhibition by Methisazone

Abstract. Methisazone (5 to 40 M)

inhibited the multiplication of types 3,

7,9, 11, 14, 16, 17, 21, and 28 adenovirus; SV15 (a simian adenovirus) was
also inhibited. A study of adenovirus 11 under single-cycle conditions showed
that multiplication of the virus was completely inhibited by 30 yM methisazone
when addition of the compound was delayed until 13 hours after infection. A
survey showed that the structure-activity relations of the action of methisazone
against adenoviruses and pox viruses are similar.

Methisazone (1-methylisatin 3-thio-
semicarbazone) will inhibit the mul-
tiplication of vaccinia (I) and small-
pox (2) viruses in mice and is effec-
tive in the prophylaxis of smallpox (3)
and alastrim (4) in man, as well as
in the treatment of eczema vacci-
natum (5) and vaccinia gangrenosa
(6). The compound had no apparent
effect in mice that had been infected
intracerebrally with 15 other .viruses,
mostly arboviruses (/), and it was con-
cluded that the spectrum of antiviral
activity of methisazone was extremely
limited. In this report we show that
methisazone is highly active against
certain types of adenovirus and that
its spectrum of activity is therefore

much wider than had been suspected.

Methisazone was dissolved in the
minimum amount of dimethylforma-
mide and added to 900 ml of distilled
water; this suspension was autoclaved
at 1.7 atm for 10 minutes to effect
solution of the compound. To the 900
ml of solution 100 ml of tenfold con-
centrated Eagle growth medium was
then added, which gave a final concen-
tration of 40 pM methisazone. Further
dilutions, down to 5 pM methisazone,
were prepared in Eagle medium.

In a preliminary study of toxicity,
monolayers of HeLa cells in bijou bot-
tles were incubated with 40 pM methi-
sazone for 2 hours; the compound was
then washed off, and the cells were in-

fected with adenovirus 11 and incu-
bated for 72 hours. Cell cultures that
had not been exposed to methisazone
were infected similarly. Cells were dis-
rupted by three cycles of freezing and
thawing, and the amount of virus in
the supernatant fluid was determined
by hemagglutinin titration with patas
monkey red cells on perspex plates
for 1 hour at 37°C.

In comparison with the controls,
there was no depression in the titer
of virus from cells exposed to methi-
sazone and we concluded that expo-
sure to 40 pM methisazone did not
affect the ability of cells to support
multiplication of adenovirus 11. Un-
infected HeLa cells were also incu-
bated with 40 M methisazone for 48
hours, and at the end of this time they
appeared normal; when subcultured
they grew normally and could be main-
tained in further passage in the usual
way. We concluded that 40 uM methi-
sazone was not toxic for HelLa cells
and that this would be a suitable con-
centration for use in studies of anti-
viral effect.

Monolayers of HeLa cells, in bijou
bottles, 12-ml screw-capped tubes, or
in 50-ml prescription bottles, were in-
fected with adenovirus 11 in a multi-
plicity of around four TCDyy’s (tissue
culture doses 50 percent infective) per
cell after the cultures had been at 4°C
or at room temperature for 1 hour to
permit absorption to take place. Resid-
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Fig. 1 (left). Dose-response lines of antiviral effect of methisazone (a, hemagglutinin production; b, infectivity and idoxuridine
¢, hemagglutinin production). Upper lines indicate level of titers in control cultures that did not contain antiviral compounds.
Fig. 2 (right). Inhibition by methisazone of the production of hemagglutinin by adenovirus 11 in HeLa cells during a single

growth cycle.
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