agreement with dates for that event
from other continents. It also establishes
the Holocene age of bed VI overlying
the caliche above bed V (7).
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Ouabain Hypoglycemia: Insulin Mediation

Abstract. The fall in blood sugar occurring during infusion of ouabain (I
microgram per kilogram per minute for a 60-minute period) in dogs is accom-
panied by an increased uptake of glucose and potassium by the liver. Concur-
rently, plasma insulin in the portal blood increases significantly. This increase
appears to be a result of increased insulin secretion caused by ouabain.

The hypoglycemic effect of ouabain
in the dog has been described (7). This
hypoglycemia was reportedly more
marked when ouabain was combined
with insulin than when either drug was
administered separately (2), and it was
not present in pancreatectomized ani-
mals (3). The purpose of our experi-
ments was to determine whether there
is an interaction of ouabain with the
insulin in the blood, or whether ouabain
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Fig. 1. Differences in glucose and potas-
sium concentration between plasma of
portal and hepatic vein blood in six dogs
after intravenous administration of oua-
bain (1 pg kg™ min™ for 60 minutes).
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causes an increase in plasma insulin
levels.

Laparotomies were performed on 12
mongrel dogs, anesthetized and pre-
pared as described (4). A polyvinyl
catheter was then placed into the portal
vein through a branch of gastrosplenic
vein without disturbing the stem of the
portal vein. Another catheter was in-
serted under fluoroscopy through the
right jugular vein into a hepatic vein.
Catheters were also placed in a femoral
vein and artery. After a control period
of 30 minutes, ouabain (1pug kg' min)
was administered intravenously (fem-
oral vein) for 60 minutes. The ex-
periment was continued for 60 minutes
after the end of ouabain administration.
Blood samples were taken at regular
intervals from portal vein, hepatic vein,
and femoral artery for measurements of
the concentrations of glucose, potas-
sium, and insulin. The insulin was
quantitated by radioimmunoassay (5)
and the result is expressed in terms of
a porcine standard (6) by the use of a
guinea pig antiserum which reacted es-
sentially identically with porcine and
canine insulin.

After ouabain administration, the glu-
cose in arterial blood decreased from
103 to 80 mg per 100 ml (—23
percent, P < .05). The portohepatic dif-
ference (6 mg per 100 ml) in plasma
glucose during the control period in-
dicates a net output, as expected in
fasting animals. After ouabain adminis-
tration, this trend was reversed. The
portohepatic difference, amounting to
—13.6 mg per 100 ml (P < .05), in-
dicates a net uptake of glucose by the
liver (Fig. 1). Changes in the concentra-

tion of potassium in the plasma paral-
leled the changes in glucose concen-
tration: the portohepatic difference
increased significantly in comparison
with control (— 0.4 meq/liter, P < .05).
Other results indicating the role of in-
sulin in the mediation of the hypo-
glycemia caused by ouabain have been
reported (3).

The amount of insulin in the plasma
of the portal blood during ouabain in-
fusion increased significantly (by 125
percent, P < .05) in comparison with
the concentration in plasma of portal
blood of the control group (Fig. 2). An
hour after the end of the ouabain in-
fusion, plasma insulin of portal blood
tended to return to control values.

In the plasma of arterial blood of
controls, the initial concentrations of
insulin were lower than those found in
the plasma of portal blood, as expected
from the inactivation of insulin by the
liver (7). The increase of plasma insulin
in peripheral blood after ouabain ad-
ministration, although consistent, was
lower (increase of 77 percent as com-
pared to 125 percent) than that ob-
served in portal blood. These observa-
tions indicate that the increased amount
of insulin in the plasma during ouabain
administration is not due to a change in
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Fig. 2. Insulin plasma concentrations

(mean =+ S.E.) in arterial and portal
blood of six dogs after intravenous admin-
istration of ouabain (1 ug kg™ min™ for
60 minutes) and in six control dogs receiv-
ing saline at the same rate. Concentration
of insulin plasma increased significantly
(P < .05) in portal blood at the end of
ouabain infusion.
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the rate of inactivation of insulin by the
liver but appears to he a result of an
increased secretion of insulin. This con-
clusion is in agreement with Milner’s
report (8) that 10-°M ouabain stimu-
lated insulin secretion in pancreatic tis-
sue in vitro. The exact mechanism of
this action of ouabain must still be
clarified. Whether it is related to an
effect of ouabain on sodium and potas-
sium active transport, as postulated by
Milner, or to an effect of the sugar
molecule which is part of the glycoside,
remains to be established.
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Autoimmune Chorioretinitis in Rhesus Monkeys

Abstract. Monkeys injected with monkey retinal tissue incorporated in Freund’s
complete adjuvant developed ocular lesions characterized by choroiditic patches
in the fundus periphery and sheathing of retinal vessels. Bovine retina, monkey
choroid plexus, and guinea pig kidney were ineffective in this respect.

An unusual complication of experi-
mental autoimmune encephalomyelitis
(AE) has been described in rhesus
monkeys; the lesion, a hemorrhagic
retinopathy (HR) occurs during the
early stages of the AE (see I-3). A
matter of primary consideration was
whether the retinal damage represented
an intrinsic feature of the AE syndrome,
or an indirect and secondary complica-
tion of AE, or a separate disease entity.
The possibility that central nervous sys-
tem and retina could share common
antigens provided the first point for ex-
perimental attack; another possibility
was that the vascular damage in the
retina was a response to sensitization
with antigens of vascular origin rather
than to central nervous system or retinal
antigen.

Ten juvenile rhesus monkeys (Macaca
mulatta) of both sexes were given a
single immunizing dose of 100 mg (wet
weight) of freshly dissected and emulsi-
fied monkey retina incorporated in
Freund’s complete adjuvant containing
0.5 mg of dried, killed Mycobacterium
tuberculosis. The total volume of 0.5 ml
of emulsion was injected into four sites
subcutaneously over the scapular and
nuchal regions. The animals were housed
and fed as described (/-3) and exam-
ined at frequent intervals for signs of
central nervous system disease and for
eye lesions. Control groups of rhesus
monkeys of equivalent age received the
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following tissues emulsified in Freund’s
complete adjuvant and injected in simi-
lar fashion: monkey choroid plexus (16
to 40 mg) or guinea pig kidney or spinal
cord (0.25 ml of 50 percent suspen-
sions). Other control monkeys received
the complete adjuvant without antigens.
In experiments to determine the species
specificity of retinal antigen, bovine ret-
inal tissue (100 mg) was substituted for

TRV

space.

Fig. 1. Retinal vein surrounded by a cuff of round cells within a perivascular empty

that of monkey (4). After retinal lesions
developed, histological examination was
performed on the eyes and optic nerves.

Monkeys immunized with monkey
retinal tissue developed ocular lesions
in all instances, whereas bovine retina,
monkey choroid plexus, and guinea pig
kidney were ineffective. The first clin-
ical signs of ocular disease consisted of
choroiditic patches of varying size in
the fundus periphery and sheathing of
retinal vessels. There was no clear cor-
relation between the extent of the lesions
in the two tissues. In three eyes, a hem-
orrhagic component complicated the
picture, and occasionally lid or peri-
orbital edema and conjunctival hyper-
emia preceded the onset of fundus
changes. Histologic examination estab-
lished the presence of perivasculitis in
the retina and mild or severe uveitis,
especially located in the pre-equatorial
portion of the choroid (Fig. 1). The
optic nerve was free of inflammatory
changes with the exception of the large
vessels on the disk which in several in-
stances showed a moderate accumula-
tion of lymphoid cells in the adventitial
tissue (5).

The lesions produced in the monkey
eye by immunization with homologous
retinal tissue differed sharply from those
produced with guinea pig spinal cord.
Immunization with this heterologous an-
tigen resulted often in destructive hem-
orrhagic vasculo-occlusive retinopathy
without perivasculitis, minor involve-
ment of the uvea, and the typical wide-
spread inflammation in the optic nerve.
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