RESERPINE ON ADRENAL RESPONSES T0O NICOTINE

of mitotic activity, all changes observed—drop
of body weight, total protein level and albu-
min, rise in globulin fractions, especially of
beta-globulin—were present not only in hepa-
tectomized but also in sham-operated rats
with the former showing more pronounced
changes than the latter. This makes it likely
that these changes may, at least in part, be
associated not only with liver regeneration but
also with recovery from trauma and growth
processes, such as those initiated by laparo-
tomy incision.

Summary. Changes in serum proteins and
mitotic activity in the liver of Lewis rats were
studied after partial hepatectomy or sham op-
eration, at intervals of 6 hours to 15 days. A
rise of beta-globulin fraction roughly paral-
leled the rise in mitotic activity. Serum pro-
tein changes in sham-operated animals showed
a similar trend but were less pronounced.
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Small doses of nicotine injected into the
thoracic aorta stimulate the adrenal medulla
resulting in marked increases in levels of cir-
culating catechol amines along with corre-
sponding increases in heart contractile force
(1,2). Our experiments were designed to
study effects of previous reserpine treatment
on (a) responsiveness of the adrenal medulla
to chemical stimulation and (b) reactivity of
the cardiovascular system to endogenously re-
leased catechol amines.

Methods. All experiments were performed
on open-chest bilaterally vagotomized dogs.
A total of 10 control and 25 reserpinized dogs
were injected intra-aortically with test doses
of 10 and 20 ug/kg of nicotine (administered
as .01% solution of the alkaloid). Control

dogs were anesthetized with 30 mg/kg pento-
barbital sodium intravenously while reser-
pinized dogs, more sensitive to the anesthesia,
were given only 15 to 20 mg/kg. Both groups
were given supplemental doses as needed to
maintain surgical state of anesthesia. Reser-
pinef was given intramuscularly and daily
dosages varied from .05 to | mg/kg of body
weight for 1 to 7 days. Plasma levels of epine-
phrine and norepinephrine were determined
by modification(3) of the fluorimetric method
of Weil-Malherbe and Bone(4). Blood sam-
ples were taken from indwelling polyethylene
catheter placed in right femoral artery. The
chest was opened by mid-line incision, and
heart contractile force measured by suturing a
strain gauge arch(5,6) directly to the surface

* This investigation was supported by grants from
Nat. Heart Inst. and South Carolina Heart Assn.
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TABLE I.

RESERPINE ON ADRENAL RESPONSES TO NICOTINE

Adrenal Meduliary Stimulation Produeed by Nicotine in Control and Reserpinized

Dogs.

Nicotine dos-
age, ug/kg

Heart foree,
9. lnerease

ipinephrine, Norepinephrine,
wg/lof plasma  ug/l of plasma

Control 10 (1oy*
200 (6
Rexerpinized 10 (18,

200 (16)

86.6 15.6 3.5
157.5 46.6 8.8
9.6 4.7t 2.5
153.0 14.8t 4.7

# No. of dogs in parentheses,

of right ventricle. Blood pressure was meas-
ured from the right carotid artery through a
Statham transducer and recorded by strain
analyzer and direct writing oscillograph from
the Grass Instrument Co. Nicotine injections
were made through polyethylene catheter
passed up the left femoral artery into the
thoracic aorta to a point just above origin of
adrenal arteries. This enabled high concen-
trations of nicotine to pass into the adrenal
glands and minimized the amount introduced
into the general circulation. Doses of nico-
tine in these experiments (10 and 20 ug kg)
have been shown earlier to produce little or
no effect when injected intravenously in in-
tact animals or intra-aortically in adrenalec-
tomized animals(2).

Results.  Table 1 summarizes maximum
mean percentage increases in heart contrac-
tile force and concentrations of epinephrine
and norepinephrine during adrenal stimulation
with nicotine. Ten pg kg produced mean per-
cent increase in heart force of 86.6% (S.E. +
14.39) in normal dogs and 99.6% (S. E. +
12.07) in reserpinized dogs. These differ-
ences were not statistically significant (P>
.1). Blood pressure responses followed a simi-
lar pattern. However, on measuring plasma
concentrations of epinephrine and norepine-
phrine from blood drawn at peak of response,
the mean level of epinephrine was 15.6 (=
4.5) pg/liter of plasma in normal dogs while
mean level in reserpinized animals was only
4.7 (= 1.4) pg/liter. This difference was
highly significant (P<.01). Norepinephrine
levels were not significantly altered (P>.1).

A similar pattern of response followed injec-
tions of larger doses of nicotine. Table I
shows that increments in heart force produced
by 20 pg/kg were not substantially altered by
pretreatment with reserpine, while a marked
differentiation may be noted in amounts of

t Signiticantly different from control response (P <.01).

epinephrine present in plasma (P<C.01).
Again, norepinephrine concentrations were not
significantly elevated.

Discussion. It is now generally known that
reserpine depletes or reduces stores of catechol
amines in such tissues as brain, arterial wall,
heart, sympathetic nerve and adrenal medulla.
Adrenals of the rabbit(7,8) and rat(9,10) are
almost completely depleted of their amines,
while the cat is more resistant and suffers only
partial depletion with dosages of reserpine to
2.5 mg /kg(11). Maling ef al. have more re-
cently shown that the amine content of dog
adrenals is also markedly reduced(12).

A question which has not been adequately
studied is whether secretion of adrenal cate-
chols, at rest and in response to stimulation, is
diminished in proportion to reduction in tissue
concentrations of these amines. Kroneberg
and Schumann found that in rabbits the rest-
ing concentration of epinephrine in adrenal
vein blood remained at 50% of normal when
the adrenals were nearly completely exhausted
by reserpinization(7).

Our experiments show that reserpine signifi-
cantly decreases responsiveness of the adrenal
medulla to chemical stimulation as indicated
by smaller increments of plasma epinephrine
in reserpinized dogs after nicotine injection
(Table I). Since cardiovascular responses
normally are proportional to levels of amines,
it would be expected that changes in para-
meters such as heart force and blood pressure
would also be less marked in reserpinized dogs.
However, in our experiments, it appears pos-
sible that the cardiovascular system may be
able to compensate for this diminution in
adrenal responsiveness since heart force and
blood pressure responses are not significantly
different from those obtained in control dogs
receiving the same doses of nicotine.

The mechanism by which this compensation
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occurs is not known. Consideration should
be given to the fact that increased sensitivity
of such parameters as heart rate and blood
pressure to injected amines after reserpiniza-
tion has been shown by several investigators
(13,14,15,16). One may also speculate that
the cardiovascular system becomes more sensi-
tive to amines released by adrenal stimulation
after reserpinization. However, a more de-
tailed study needs to be made on sensitivity
changes before conclusions can be drawn on
this point.

Summary. Increments in plasma levels of
epinephrine resulting from nicotine stimula-
tion of the adrenal medulla are markedly re-
duced by reserpine. However, increments in
heart contractile force and arterial blood pres-
sure produced by adrenal stimulation, nor-
mally proportional to catechol amine levels,
are not significantly altered following reser-
pine.
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Evidence obtained by immunologic technics
suggested that serum of patients with dis-
seminated lupus erythematosus (DLE) con-
tains several factors reacting with various nu-
clear materials. Holman and Kunkel(1) and
Friou(2) indicated that gamma globulin of
such sera is bound to both nuclei and nucleo-
protein, while Miescher’s studies(3) showed
that nuclei of several sources can absorb from
DLE sera the factor responsible for L. E. phe-
nomenon, and also remove from such sera
measurable amounts of gamma globulin. Clas-

* Aided by grant from N.L.H.
t Fellow of Arthritis and Rheumatism Fn., 1958-59.

sical precipitin curves have been obtained be-
tween protein-free desoxyribonucleic acid
(DNA) and DLE serum(4) while latex par-
ticles(5) and red cells(6) coated with such
material have been agglutinated by DLE se-
rum. The reaction between highly polymer-
ized DNA and the polyvalent cobalt salt hex-
amminecobaltic chloride (Co(NHj3)Cly) re-
sults in production of a clot of insoluble DNA.
While studying this reaction, it was observed -
that DNA which had been treated with serum
from patients with DLE, failed to clot, while
normal serum had no such effect. The present
paper deals with a simple method for demon-



