as those observed with vesicular exan-
thema of swine virus. Were the correla-
tion only between plaque morphology
and type, it would be interesting but not
particularly meaningful in a biological
sense. However, the fact that differences
in plaque morphology of a virus were
correlated with extremes of pathogenic-
ity in a natural host lends more than aca-
demic interest to the observations. The
findings with polio viruses previously
mentioned and those with the virus de-
scribed in this report (J) suggest that
the correlation of physiological and mor-
phological plaque variations with host
pathogenicity may reflect a phenome-
non common to other species.
Mary E. McCrAIN
ApELINE J. HACKETT
S. H. MabI~
Naval Biological Laboratory,
University of California, Berkeley
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Absence of Albuminlike
Serum Proteins in Turtles

The differentiation of species of turtles
of the genus Pseudemys by paper elec-
trophoresis of serum proteins was re-
ported recently (1). However, no turtle
serum proteins comparable in electro-
phoretic behavior to human serum albu-
min were observed. Other workers (2)
have reported marked differences be-
tween the electrophoretic patterns of tur-

Table 1. Rat, alligator, and turtle serum
proteins (grams per 100 ml of serum).
For this study, serum of one male speci-
men of Holtzman albino rat and of one
male specimen of Alligator mississipiensis
and pooled sera of three specimens of
Chelydra serpentina were used. The “al-
bumin” fraction from the serum of an-
other specimen of Chelydra did give a
faint biuret reaction.

Rat A Turde
Protein (g/100 (/100 (g/100
ml) 1) 1)
Total protein 5.95 5.80 2.20
Albumin plus
alpha globulins  3.12 1.80 2.03
Albumin 2.14 0.70  0.00

Alpha globulins  0.98 1.10 2.03
Other globulins  2.83 4.00 0.17
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tles and snakes. A biochemical compari-
son of the total protein and albumin
content of reptilian sera (3) revealed
notably lower albumin values in turtles
than in snakes. However, the particular
salting out procedure of that study did
not exclude alpha globulins from the al-
bumin fraction.

During our studies (4) with serum
proteins of human beings and lower ver-
tebrates with neoplasia, paper electro-
phoresis techniques did not reveal albu-
minlike components in sera of normal
representatives of three major families
of turtles. Turtle families and species
studied were Chelydridae (Chelydra
serpentina), Dermochelidae (Dermo-
chelys coriacea), and Testudinidae
(Clemmys insculpta and Testudo gi-
gantea).

Sera were collected from clotted sam-
ples of blood obtained by cardiac punc-
ture, Our paper electrophoresis was done
with a Spinco apparatus, at 5 ma con-
stant current for 16 hours. Paper strips
were stained with bromphenol blue and
were photoscanned and analyzed by
means of the Spinco-Analytrol instru-
ment. Specimens of human serum were
included in each run. Rat and alligator
serum proteins were compared with
those of a turtle by a biuret procedure
following a modified salt-ether fraction-
ation (9) of the blood sera.

The turtle sera examined appear free
of a human-like albumin serum protein
component, according to electrophoretic
analyses (Fig. 1). Ether-salt fractiona-
tion and biuret analysis did not consist-
ently reveal albuminlike protein in the
serum of Chelydra (Table 1).

The findings are provocative from the
viewpoints of comparative biochemistry,
physiology, and systematics. Albumin
synthesis is a function that has long been
ascribed to the parenchymal cells of the
liver (6). Such cells are reported to be
structurally cirrhotic-like in the liver of
fish, amphibians, and reptiles (7). Inter-
estingly enough, paper electrophoresis of
the blood serum of Elasmobranchii (8)
has revealed no component with the mo-
bility of albumin. Correlations between
liver histology and protein biochemistry
are not available for reptiles. Such stud-
ies might be of phylogenetic value. Boy-
den and Paulsen (9) have emphasized
the value of electrophoretic studies of
serum proteins as a step toward under-
standing the biochemical evolution of the
vertebrates. However, physical chemical
criteria, in addition to paper -electro-
phoresis, and protein analyses of greater
sensitivity than the biuret reaction are
necessary before one can satisfactorily
define the nature of the presence or ab-
sence of “albumin” in the sera of turtles
or other lower vertebrates.

The results reported here suggest an
absence of a human-like serum protein
with electrophoretic properties of albu-

o b e BT e

Fig. 1. Paper electrophoresis patterns of
serum proteins of turtles and of the serum
proteins of a human being (4) and an
alligator (B) for comparison. Other pat-
terns represent the turtle species Dermo-
chelys coriacea (C), Clemmys insculpta
(D), Testudo gigantea (E), and Chelydra
serpentina (F).

min in more than one genus and family
of turtles. Similar independent observa-
tions of Zweig and Crenshaw (1) are
supported by our work.
ELias CoHEN

GuNNar B. STICKLER¥
Clinical Laboratories and Department of
Pediatrics, Roswell Park Memorial
Institute, Buffalo, New York
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Inhibition of Ribonuclease
by Polyacids

Heparin and other sulfated polysac-
charides have been reported to act as
competitive inhibitors of beef pancreas
and rodent liver ribonucleases (I, 2).
Two well-recognized effects of heparin
have been reproduced with the polyacids

SCIENCE, VOL. 127



silicotungstic, phosphotungstic, and phos-
phomolybdic. These are (i) anticoagu-
lant activity in vitro and in vivo (3);
(ii) the ability to elicit the appearance
of plasma clearing factor activity (3).
The work discussed in this report dem-
onstrates that these inorganic substances
also resemble heparin in their ability to
inhibit crystalline beef pancreas ribonu-
clease. In addition, dextran sulfate (4)
and two sulfated pectic acid derivatives
which possess anticoagulant activity (5)
were also found to be potent ribonucle-
ase inhibitors. .

Ribonuclease activity was determined
by the spectrophotometric method of
Kunitz (6) at pH 5.0. Each of the sub-
stances was brought to pH 5.0 before
addition to the test system. The poly-
acids were commercial products.

The data given in Table 1 demon-
strate that all five of the polyacidic sub-
stances inhibit ribonuclease activity un-
der these conditions. Relative inhibitory
activity seems to fall in the general
order: dextran sulfate > sulfated pectic
acid amide > sulfated pectic acid methyl
ester > silicotungstate > phosphomolyb-
date. In general, the sulfated polysac-
charides were more active than the in-
organic polyacids.

Since pepsin has the lowest isoelectric
point of any known protein (7), a sam-
ple was inactivated by alkali treatment
(8), then adjusted to pH 5.0. This ma-
terial showed very little ribonuclease in-
hibitory activity. This result is in marked
contrast to the inhibition obtained by
Vandendriessche (2) with polyaspartic
acid and indicates that proper spacing of

Table 1. Inhibition of ribonuclease
(RNase) by polyacids.
Decrease
ind .
Amt. RNA  between  Selative
added added 1 and vase
(mg/4ml) (mg/4ml) 5 min. activity
after (%)
mixing
Silicotungstate
None 0.9 0.038 100
0.20 0.9 0.002 5
0.10 0.9 0.008 21
0.08 0.9 0.014 37
0.06 0.9 0.021 55
0.04 0.9 0.034 89
0.02 0.9 0.035 92
Phosphomolybdate
None 0.9 0.035 100
0.6 0.9 0.035 100
0.8 0.9 0.023 66
0.8 1.2 0.034 97
Dextran sulfate
0.2 0.9 0.001 3
0.1 0.9 0.004 11
0.02 0.9 0.012 34
Sulfated pectic acid methyl ester
None 1.2 0.03 © 100
0.10 1.2 0.012 34
0.05 1.2 0.025 | 71
Sulfated pectic acid amide
0.05 1.2 0.020 57
Inactivated pepsin
None 1.2 0.042 100
(1.0) 1.2 0.038 90
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the polyacidic groups is also an impor-
tant characteristic of this type of fibo-
nuclease inhibitor (9).

SuerMAN R. DiGKMAN
Department of Bivlogical Chemistry,
University of Utah College of
Medicine, Salt Lake City
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Antihypertensive Effects of an
Aldosterone Antagonist

A new synthetic steroid was recently
described () that antagonized the renal
excretory effects of aldosterone and de-
oxycorticosterone acetate (DCA) in rats
(2) and man (3): 3-(3-ox0-17B-hydroxy-
4-androsten-17a-yl) propionic acid y-lac-
tone (SC-5233). It was of interest to ex-
amine the ability of this compound to
prevent and reverse the experimental
hypertension produced in rats by DCA.

In the first experiment, two groups of
eight 1-month-old Sprague-Dawley rats
were implanted with a 20-mg DCA pel-
let and offered 0.86-percent NaCl as
drinking fluid. In addition, one group re-
ceived SC-5233, 10 mg/kg per day sub-
cutaneously for 19 days, and the other
group received the solvent (propylene
glycol). Blood pressures (4) were taken
periodically under standard ‘“double-
blind” conditions. No differences between
the blood pressures of the two groups
were observed after 1, 5, or 10 days of
treatment. However, on the 15th and
18th days, the mean pressure of the
treated group was 168 mm, while that
of the untreated group was 177 and 181;
these differences were significant (5) at
the 5- and 1-percent levels, respectively.
Because of these results, investigations
are under way to determine whether
SC-5233 will prevent the production of
adrenal-regeneration hypertension (6),
which may involve hyperreactivity to
aldosterone (7).

Additional  experiments were per-
formed on metacorticoid hypertensive

tats (8), which are no longer under the
active metabolic influerice of DOA (9):
This form of experiniental hyperteiision
resembles essential hype‘r'tens’ion iﬁ mar,
particularly with regard to the pharma-
cology, physiology, and pathology of the
two diseases (10).

For acute studies, SC-5233 was in-
jected into 12 metacorticoid rats, and the
blood pressures were recorded before
and 2, 4, and 6 hours after injection.
Twelve hypertensive control rats re-
ceived the solvent. It was found that the
compound had a hypotensive action when
it was administered by both the oral
and parenteral routes (Table 1).

For chronic studies, two groups of six
metacorticoid rats drinking saline wete
observed for 7 days and then injected
with SC-5233 or the solvent for 19 days.
The total dose of SC-5233 over this
period was 800 mg/kg (subcutaneously).
Blood pressures were recorded five times
during the pretreatment week, 14 times
during treatment, and twice after;
SC-5233 caused a significant decrease of
pressure, which was reversed after the
cessation of therapy (Table 2). This ex-
periment was subsequently repeated at a
dosage of 280 mg/kg in 14 days, with
the same results.

The ability of SC-5233 to block the
pressor action of DCA is consistent with
its ability to block the renal excretory
actions of DCA and aldosterone (2, 3).
However, its hypotensive action in meta-
corticoid hypertensive rats can hardly be
due to the same process, since such rats
are no longer being subjected to DCA
overdosage (9). Additional evidence is
provided by the finding that we have
been unable to uncover any activity of
the 19-nor derivative of SC-5233 in
blocking the pressor action of DCA in
saline-fed rats or in lowering the blood
pressure of metacorticoid hypertensive
rats, in spite of the fact that this deriva-

Table 1. Acute hypotensive action of SC-
5233 in metacorticoid rats.

Blood pressure
Time of (mm)

treatment

SC-5233 Controls

Experiment A*
Before injection 190 190

2 hr after injection 169t 194
4 hr after injection 1701 192
6 hr after injection 1667 193
Experiment Bf
Before injection 188 188
2 hr after injection 166§ 194
4 hr after injection 162§ 192
6 hr after injection 160§ 194

* A, 20 mg/kg subcutaneously (eight rats per
group).

+ P < 0.01 that change in pressure equals that of
controls (5).

i B, 200 mg/kg by gavage (four rats per group).

§ P < 0.05 that change in pressure equals that of
controls (J).
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