lated to the rapidly increasing concentra-
tion of cocaine in plasma and not to peak
values. Alternatively, since cocaine is high-
ly lipid soluble, the euphoria may better
correlate with concentrations at brain re-
ceptor sites than with peak concentrations
in plasma. Nayak et al. (19) found signifi-
cant amounts of cocaine and its active me-
tabolite, norcocaine, in the brains of rats
after intravenous (8 mg per kilogram of
body weight) and subcutaneous (20 mg per
kilogram of body weight) injections.

The development of a toxic psychosis in
those individuals who repeat the dosage ev-
ery |15 minutes might be explained by accu-
mulation secondary to the persistence of
cocaine in the plasma for 4 to 6 hours.
Since cocaine plasma concentrations may
remain elevated during surgical proce-
dures, it might also potentiate sympatho-
mimetic amines given later in the course of
such procedures. This possibility should be
considered in the clinical use of cocaine.
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Nicotinic Acid Reduction of Plasma Volume Loss After Thermal

Trauma

Abstract. Intravenous administration of nicotinic acid to the anesthetized dog prior to
thermal trauma reduced plasma loss at 10 minutes after burn from 7 milliliters per kilo-
gram to less than 2 millimeters per kilogram. During the next 50 minutes plasma loss was
the same in treated and untreated animals. An additional dose of nicotinic acid 30 min-

utes after burn prevented this further loss.

Increased vascular permeability and
plasma volume loss occur rapidly after
thermal injury to either humans or ani-
mals. Although the loss of plasma was rec-
ognized early (/), systematic studies of this
plasma extravasation are relatively recent
(2). The physiological mechanisms respon-
sible for this alteration of vascular per-
meability are not known at present. One or
more mediator substances may be released
directly as the result of the trauma or in-
directly by the activation of the sym-
pathetic nervous system (3). In order to
test this postulate, we examined a number
of pharmacological agents to determine
whether it was possible to reduce the loss
of plasma volume after thermal injury to
experimental animals. The agent which has
been most interesting to us has been nico-
tinic acid.

Mongrel dogs of either sex, weighing be-
tween 8 and 15 kilograms, anesthetized
with sodium pentobarbital (30 to 35 mg per
kilogram of body weight) were used in
these studies. Isotopically labeled ('2°I)
albumin was injected into the femoral vein.
Arterial samples were collected at timed
intervals after injection. The plasma vol-
ume at the time of injection was deter-
mined by retrograde extrapolation. Plasma
volumes were determined prior to burn
and at 10 minutes and at 60 minutes after
trauma. Three groups of experimental
animals were studied. The first and second
groups of animals were studied on alter-
nate days and the third group of animals
was studied immediately upon completion
of study of the first two groups. All ani-
mals received a third-degree flame burn
over 40 percent of their body area. One

Table 1. Plasma volume loss in mongrel dogs after flame burn. Eight animals received no treatment,
six animals received nicotinic acid (10 mg/kg) before burn, and eight animals received nicotinic acid
(10 mg/kg) before burn and an additional dose (5 mg/kg) after burn.

Plasma volume loss (ml/kg)

Treatment

0to 10 min 10 to 60 min 0 to 60 min

after burn after burn after burn
None 7.11 + 1.47 499 + 1.87 12.10 5 1.73
Nicotinic acid* 0.89 + 1.01t 5.94 + 143 6.83 + 1.95%
Nicotinic acid} 1.88 + 041t 0.52 £ 0.71%¢§ 2.40 +0.52+§

*10 mg/kg before burn.

t-test from group receiving 10 mg/kg before burn.

tIndicates significant difference by unpaired t-test from untreated group (P < .05).
110 mg/kg before burn and 5 mg/kg 30 minutes after burn.

§Indicates significant difference by unpaired

861



group of animals served as a control and
received no treatment following the burn.
The second group of animals received
10 mg of nicotinic acid (Lilly N.F.) per
kilogram of body weight intravenously
before burn and immediately after the
initial plasma volume determination.
The third group of animals received the
same dose of nicotinic acid with an addi-
tional dose of 5 mg of nicotinic acid per
kilogram of body weight administered
approximately 30 minutes after the burn
(Table 1).

These experiments suggest that nicotinic
acid administered prior to burn reduces
plasma loss associated with burns. In addi-
tion, the duration of action of this sub-
stance is approximately 1 hour. The ad-
ministration of additional maintenance
doses of nicotinic acid appears to minimize
plasma loss for an extended period. The
mechanism of action of nicotinic acid is
not known but it may involve the prosta-
glandins.

Nicotinic acid in large doses will prevent
catecholamine-induced release of free fatty
acids (4). Arachidonic acid is a precursor
substance for the formation of the prosta-
glandins E, and F,a (5). Intravenous
arachidonic acid will cause rapid platelet
clumping and sudden death; these effects
may be prevented by the administration of
aspirin, an inhibitor of prostaglandin syn-
thetase (6). The administration of another
inhibitor of prostaglandin synthetase, in-
domethacin, will significantly reduce the
loss of plasma volume in dysbaric dogs (7).
Based upon these observations, we pos-
tulate that nicotinic acid in minimizing the
plasma loss due to thermal injury involves
inhibition of the release of fatty acids in-
duced by catecholamine. This should di-
minish concentration of the probable pre-
cursor (arachidonic acid) for prostaglandin
synthesis.
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Estrogen Receptor in the Mammalian Liver

Abstract. The cytosol from livers of adult female mammals contains [*H]estradiol-
binding proteins that can translocate to the nucleus and attach to chromatin. In com-
parison to the prepubescent rat, adults have higher estrogen binding in the liver and great-
er increases in plasma renin substrate after administration of estrogen. The protein in the
liver which binds estrogen may be an estrogen receptor involved in modulating hepatic

synthesis of selective plasma proteins.

Estrogens and other steroid hormones
appear to initiate their action by binding
with intracellular cytosol receptor proteins
(1). Hormone action then proceeds by the
translocation of the steroid receptor com-
plex to the nucleus (/). Binding with a high
affinity and specificity for estrogen has not
been found previously in the liver super-
natant of adult mammals (2), although ad-
ministration of synthetic estrogens causes
striking increases in plasma proteins of he-
patic origin (3) and produces biochemical
changes in the liver (4). We have found
that the supernatant fraction of adult
mammalian livers contains macromole-
cules that bind [*H]estradiol with high af-
finity and specificity. After estradiol inter-
acts with the binding protein the complex
appears to be able to translocate to the nu-
cleus and attach to chromatin. In the rat,
the development of this binding with sex-
ual maturation correlates with the ability
of the administration of high doses of es-
trogen to increase the concentration of the
plasma protein, renin substrate. We postu-
late that the estrogen-binding macromol-

Table 1. Specificity of the liver supernatant
[*H]E, binding macromolecules. [*H]Estradiol
(2 x 10°M) was mixed with 1 x 10”’M non-
radioactive hormones and then added to liver
supernatant and incubated for 1 hour at 0°C.
The enzymes (0.25 mg/ml) and [PH]E, were in-
cubated with liver supernatant at 25°C for 1
hour. The liver supernatant was incubated at
0°C with 5 x 10-*M PCMS for 30 minutes fol-
lowed by the addition of [*H]E, for one more
hour. Macromolecular binding of [PH]E, was
then determined by gel filtration. Results are ex-
pressed as the percentage of corresponding con-
trol + standard error of the mean.

Chemicals added to Percent of
incubation mixture control
Hormones
Estradiol 8.5 + 0.6%
Ethinyl estradiol 6.6 + 0.3*
DES 10 +£2*
Testosterone 110 +3
Dihydrotestosterone 109 +9
Progesterone g +5
Corticosterone 109 +3
Dexamethasone 1 +6
Enzymes
Papain 6 +£2%
Trypsin 9 +1*
Chymotrypsin 20 £ 1*
Ribonuclease 98 +2
Sulfhydryl reacting reagent
PCMS 16 «1*

*P < .05, significantly lower than controls.

ecule in the liver supernatant is the estro-
gen receptor and that it modulates hepatic
synthesis of plasma proteins that may be
involved in mediating serious side effects of
estrogen-containing contraceptives.

Livers of adult female Charles River CD
rats, or other animals as indicated, were
homogenized in six volumes of 0.01M tris-
HCI (pH 7.4) with 0.0015M ethylene-
diaminetetraacetate (EDTA), and the su-
pernatant fraction was prepared by ultra-
centrifugation at 100,000g for | hour. Un-
less otherwise specified, the reaction condi-
tions were the incubation of 2 x 10°M
radioactive estradiol ([*H]E,) (100 ¢/
mmole) with 0.2 ml of supernatant for 1
hour in ice. Macromolecular-bound radio-
activity was then separated from free ra-
dioactivity by small polyacrylamide gel fil-
tration columns (BioGel P10, exclusion
molecular weight 20,000). Radioactivity in
the macromolecular fraction was then ex-
tracted into toluene and assayed by scintil-
lation spectrometry (5). Each experimental
group consisted of at least triplicates, and
all results are reproducible upon repetition.

In adult female rats the binding averages
6200 disintegrations per minute (dpm) in
0.2 ml of liver supernatant (1.0 fmole per
milligram of tissue) or 1900 dpm per milli-
gram of supernatant protein (8.7 fmole per
milligram of supernatant protein). Six per-
cent of the [*H]E, is bound. This is lower
than found with the uterus but 4 to 20
times higher than with a nontarget organ,
such as the heart, or with plasma. As will
be described below, the liver binding can be
increased by using experimental conditions
developed to study the binding at equilibri-
um. The radioactivity extracted from the
bound fraction has been identified as un-
changed estradiol by thin-layer chroma-
tography and by methylation to 3-meth-
oxyestradiol. The binding is highly estro-
gen specific. Nonradioactive estrogens re-
duce the binding of [*H]E, while
androgens, progesterone, and glucocorti-
coids do not (Table 1). The most effective
competitors are the potent estrogens estra-
diol, 17a-ethinyl estradiol, and diethylstil-
bestrol (DES). The macromolecules con-
tain protein; the binding is diminished after
incubation with proteolytic enzymes. The
binding is also diminished in the presence
of a reagent, sodium p-chloromercuri-
phenylsulfonate (PCMS), that reacts with
sulfhydryl groups. After density gradient
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