RESERPINE ON HEART LIPOPROTEIN LIPASE

more polar lipids(12) and proteins(13).
SBB may be purified by repeated solvent
precipitation from a methyl cellosolve solu-
tion with saline.

Summary. The preparation and stand-
ardization of a SBB - celite slurry for lipo-
protein pre-staining is described. Dye up-
take is proportional to lipid concentration
and may be used to estimate chylomicrons,
S¢ 10-400 and S; 0-10 lipoproteins isolated
by density gradient ultracentrifugation. Pre-
cipitation on celite by altering solvent polar-
ity is an effective means for preparing highly
dispersed SBB and other lipid soluble sub-
stances. A polar dye contaminant is re-
moved from SBB by solvent precipitation.
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Effect of Reserpine on Lipoprotein Lipase Activity of Rat Heart. (26608)
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The clearing factor lipase in post-heparin
plasma and in extracts of adipose and heart
tissue was shown to be similar and named
lipoprotein lipase(1-3). It generally is be-
lieved(4,5) that lipoprotein lipase plays a
role in transfer of fat from the circulating
blood into tissues and mobilization of fat
from adipose tissue. Although heparin-acti-
vated release of lipoprotein lipase from periph-
eral tissues is well documented(5-8), the
physiologic control of activation and release
of lipoprotein lipase is relatively unknown.
Studies by Hollenberg(9,10) and Cherkes
and Gordon(11) have indicated that activ-
ity of lipoprotein lipase in heart and adipose
tissue is related to nutritional state of the
rat. However, fasting induced opposite ef-
fects on the activity of lipoprotein lipase in
heart and fat tissue suggesting the involve-
ment of other factors. Another mode of
control, possibly more direct, of the activity

of lipoprotein lipase is by hormonal or neuro-
humoral mechanisms. Several types of hor-
mones markedly influence the level of plasma
free fatty acids (FFA) and effect release of
FFA from adipose tissue(4,12). In this con-
nection, Wadstrom(13) and White and En-
gel(14) have shown that hydrolysis of tri-
glycerides in adipose tissue was stimulated by
epinephrine and norepinephrine i vivo and
in vitro.

The work reported here was done on rat
myocardial tissue because it normally con-
tains a relative abundance of norepinephrine
and epinephrine(15) which are rapidly de-
pleted following injection of reserpine(16).
Also, the activity of lipoprotein lipase in rat
heart has been shown responsive to a physio-
logical stimulus(10). This paper reports the
effect, in rats, of reserpine pretreatment on
the amount of lipoprotein lipase and its re-
lease by heparin from heart tissue in vitro.
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Muterials and methods. Female Wistar
rats weighing about 200 g were injected in-
traperitoneally with Reserpine (Serpasil,
Ciba), 0.2 mg/100 g, either once—Group A,
or once daily for 4 days—Group B. Controls
were similarly treated with 0.5 ml of isotonic
saline. Food was removed at time of the last
injection, and 20 hours later rats were sacri-
ficed under ether anesthesia. The heart was
excised, cut open with scissors. quickly rinsed
in ice-cold Ringer’s solution, and sliced with
a razor blade. Tissue, weighing 150-170 mg,
from each heart was placed into each of a
pair of 25 ml Erlenmeyer flasks containing
3.0 ml of Krebs-Ringer phosphate buffer, pH
7.4. To one flask of a pair was added 0.2
mg (0.2 ml) of heparin (Heparin, Upjohn.
diluted with water) while an equal amount of
distilled water was added to the other flask.
Heart slices were agitated in a Dubnoff me-
tabolic incubator at 37°C, under air, for 45
minutes. Heart slices from control and res-
erpine pretreated rats were incubated at the
same time. The activity of the lipase re-
leased into the incubation medium was
measured by its ability to produce FFA from
an activated coconut oil substrate. The sub-
strate mixture was made up as follows: 1
part of fresh human serum; 1 part of a 5%
coconut oil emulsion (Ediol, Schenlabs) pre-
pared by dilution with water; and 8 parts of
freshly prepared 10% solution of bovine se-
rum albumin adjusted to pH 7.4. The albu-
min was a dialyzed and lyophilized stock pre-
pared from BSA powder, Fraction V pur-
chased from Nutritional Biochemicals, Inc.
Portions (0.5 ml) of the substrate mixture
were pipetted into 15 ml glass-stoppered cen-
trifuge tubes and incubated at 37°C for 30
minutes prior to mixing with 0.5 ml aliquots,
taken in duplicate, of the incubation medium
from each flask. After incubating the en-
tire reaction mixture for 1 hour at 37°C, the
FFA produced was determined by the
method of Dole(17) using Nile Blue indi-
cator solution. Substrate blanks were run
with each series of incubated heart slices.
The activity of the lipase in the medium is
expressed as micro-equivalents of FFA pro-
duced/g heart/hour.

RESERPINE ON HEART L1POPROTEIN LIPASE

To demonstrate that the lipolytic enzyme
released from heart tissue was similar to
lipoprotein lipase, the effects of protamine
sulfate and 1M sodium chloride in the incu-
bating medium were tested. Heart slices
from 16 normal, 20-hour fasted rats were
processed as described above, and to each
incubation flask was added 0.2 mg of he-
parin. For inhibition by protamine, 50 mg
of protamine sulfate was added to one flask
of a pair at exactly 40 minutes of elapsed
incubation. For inhibition by 1M sodium
chloride, the medium of one flask of a pair
contained 58.5 mg,/ml of the salt. The con-
tents of all flasks were incubated for a total
of 45 minutes. Aliquots, in duplicate, of each
incubation medium were mixed with acti-
vated coconut oil substrate, incubated for
another hour, and lipase activity determined
as described above.

Results.  Lipolytic activity from normal
heart tissue. Release of lipolytic activity
was the same with control heart tissue from
normal aed /ib. fed and 20-hour fasted rats.
The effect of heparin was to increase simi-
larly the lipolytic activity of heart slices
from both types of rats (Fig. 1).

The data presented in Table I demon-
strate inhibition of lipolytic activity in the
incubating medium when protamine sulfate
and 1M sodium chloride, known inhibitors of
lipoprotein lipase, were added to the heart
slices. Inhibition of enzyme activity by 1M
sodium chloride was almost complete while
protamine caused a slightly lesser degree of
inhibition. These data are taken to indicate
that the lipase released into the medium
from heart tissue was identical with lipopro-
tein lipase.

Lipolvtic activity from heart slices of res-
erpine-treated rats. The amounts of lipase
released from control heart tissue of Groups

TABLE 1. Inhibition of Lipase Liberated by
Heart Tissue of Normal, Fasted Rats.

Inhibitor Iuhibition of lipolysis (%)

76.9 (54.9- 87.5)%
93.6 (87.9-100.0)*

Protamine sulfate
1M NaCl

* Mean and range, 8 tissues,
Sce Methods for details,
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FIG. 1. Release of lipoprotein lipase from incubated

heart tissue of normal fed and 20-hour fasted rats.

Numbe_r at bottom of each column indicates No. of
animals in group. Vertical bars equals S.E.

A and B were 63% and 43%, respectively,
of the activity released by myocardial slices
from normal fasted rats (Table II). The
effect of adding heparin to the incubating
medium also is shown in Table II. The ac-
tivity determined in the medium with normal
rat heart was 100% greater than without

TABLE II. Effect of In Vivo Administered Re-
serpine on Lipoprotein Lipase Release by Heart
Tissue from Fasted Rats.

Heparin added Lipase activity releasedt

to medium Controls Reserpine inj.
None 9.79 + .62 (A) 6.20 + .51*
(B) 4.28 + .53*
2mg 1945 +.82  (A) 11.24 +1.95%

(B) 6.40 = .79*
Heparin-induced release of lipase,
value of P —

001 (A) .035
(B) NS

. Reserpine, LP., 0.1 mg/100 g of rat. (A) = one
injection; (B) = one injection a day for 4 days.
All animals fasted 20 hr before sacrificed. '

* Difference between control and reserpine tis-
sues oceurring by chance alone, P — <0.01.

t Lipolytic activity expressed as yEq. of FFA/g
tissue/hr. Controls: 10 tissues; Reserpine: (A) 6
tissues, (B) 4 tissues.
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added heparin. In the reserpine pretreated
groups, the effect of heparin was an 80% in-
crease in lipolytic activity when heart slices
were used from Group A; in experiments
with heart tissue from Group B, heparin did
not significantly change lipolytic activity of
the medium. Furthermore, with heart slices
of both reserpine pretreated groups, the ab-
solute amount of activity released by heparin
was considerably below that found with nor-
mal rat heart. These results suggest that
the marked decrease in release of lipolytic ac-
tivity from heart slices in reserpine-treated
rats was due to a primary influence of reser-
pine on the amount of lipoprotein lipase in
myocardial tissue.

Discussion. The results obtained with
normal ad lib. fed and 20-hour fasted rat
heart slices indicated that such difference in
the nutritional state of the donor rat was
not important in determining the amount of
lipoprotein lipase released without and with
heparin during incubation of heart tissue.
Hollenberg(10) and Cherkes and Gordon
(11) also had observed that a short fasting
period did not alter the heparin effect on lipo-
lytic activity of heart slices. On the other
hand, with a longer period of starvation (3-4
days) heparin profoundly increased the ac-
tivity of the enzyme released from heart
slices(10). The reason for this result is not
clear.

The evidence presented here indicates that
heart lipoprotein lipase activity is reduced
following one or more injections of reserpine
into rats. Moreover, heparin failed to elicit
a significant increase of the activity when
heart tissue was used from rats pretreated
with reserpine for 4 days, suggesting a pri-
mary influence of reserpine on amount of
lipoprotein lipase in myocardial tissue.

The mode of action of reserpine is not in-
dicated in this study. However, one possi-
bility is that the reduced lipoprotein lipase
activity in myocardial tissue is related to
reserpine-induced depletion of stores of
heart catecholamines. Paasonen and Krayer
(16) have shown that the effect of reserpine
on heart tissue catecholamines was remark-
ably similar to the disappearance of neuro-
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hormones from the myocardium due to de-
generation of adrenergic nerves. A working
hypothesis is that the activity of lipoprotein
lipase is stimulated by free (or “released™)
norepinephrine and or epinephrine in heart
tissue. In this connection., it was found
(studies in progress) that pretreatment of
rats with monoamine oxidase inhibitors
(Marplan and Iproniazid) increased lipopro-
tein lipase activity released from heart tissue
and the efiect of heparin on enzyvme activity
was increased 2-fold.

Summary. The lipoprotein lipase activity
released from heart slices of normal ad lib.
fed and 20-hour fasted rats was the same.
Heparin elevated equally the activity of tis-
sues from both types of rats. Pretreatment
with reserpine reduced the amount of activ-
ity of lipoprotein lipase released by incu-
bated heart slices. The effect of heparin was
negligible when heart tissues were used from
rats treated with reserpine once daily for 4
days. The possibility of a relationship be-
tween reserpine-induced decrease in activity
of lipoprotein lipase and depletion of cate-
cholamines from heart tissue was discussed.
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A variety of evidence(1) indicates reac-
tions between antinuclear substances in sera
from patients with systemic lupus erythema-
tosus and cell nuclei, nucleoprotein, and
DNA.t  There appear to be at least 2 fac-
tors: one which reacts with cell nuclei and is
responsible for the “L.E. phenomenon,” and
another, present only in certain sera, which

* This research was supported by a grant from
USPHS.

t The following abbreviations are used: DNA,
deoxyribonucleic acid; SLE, systemic lupus ery-
thematosus; RNA, ribonucleic acid; CGL, chronic
granulocytic leukemia.

reacts with purified DNA from different
sources and species. Both factors migrate
with the gamma globulins on zone electro-
phoresis, and it has been hypothesized that
the described interactions are antigen-anti-
body reactions.

Calabresi, Edwards, and Schilling(2),
using a fluorescent antibody technic, have
detected antinuclear globulins in the sera of
all patients with SLE or Felty’s syndrome of
rheumatoid arthritis which they studied.
They also obtained evidence, by plasma
transfusions, that a leukopenic factor was
present in the plasma from 2 patients with





