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1. Introduction

In recent reports, it has been shown that the poly-
amines, spermidine and spermine, but not putrescine
mimicked the action of insulin on lipid and glucose
metabolism as well as on lipolysis in isolated rat
adipocytes [1,2]. As insulin plays an important role
in the regulation of the clearing factor lipase activily
in isolated fat cells [3,4], we have attempted to
determine, in the present studies, whether spermidine
and spermine may enhance, like insulin [3,4], the
lipoprotein lipase activity in rat adipose tissue.

The present results indicate that both spermidine
and spermine stimulate the lipoprotein lipase activity
in rat epididymal adipose tissue, whereas putrescine

has no effect under the same experimental conditions.

2. Materials and methods

Epididymal fat pads were obtained from male
albino Wistar rats (150—250 g body weight), fasted
for 18 hours. After decapitation and excision of
adipose tissue, pairs of fat pads from individual
animals were distributed equally between control and
experimential groups as previously described [S].
Before incubation, the pads (350450 mg) were
weighed and immediately transferred into stoppered
Erlenmeyer flasks containing 10 ml of a glucose free
Krebs-Ringer bicarbonate buffer [6], pH 7.4, added
with 4% (w/v) bovine albumin (Fraction V, fatty acid
poor, Miles Pentex).

Incubations were carried out with gentle shaking
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at 37°C for 2 h under air as the gas phase. Addition

of spermidine (sigma), spermine (Calbiochem) or
putrescine (Merck) to the medium was done at

zero time. At the end of the incubations, fat pads were
quickly removed, homogenized in 0.25 M sucrose

(pH 8.1) containing heparin (2 1U/ml) and the

heparin eluted lipoprotein lipase activity determined
using Intralipid (Vitrum) as substrate, following the
experimental conditions previously described [7]. The
amount of free fatty acids (FFA) released during 60
min in each assay (carried out in duplicate) was
determined according to Dole and Meinertz [8] and
taken as a measure of lipoprotein lipase activity, which
was expressed as micromoles of FFA released per hour
and per g adipose tissue wet weight. All results are
given as mean values + §.E.M. and Student’s ‘t’ test
was used for comparison of mean values.

3. Results

Spermidine and spermine were tested using concen-
trations ranging from 107% 10 10™* M, which were
previously shown to elicit maximal inhibitory effects
on epinephrine stimulated lipolysis and stimulatory
effects on glucose oxidation and conversion into
neutral lipids [2].

As shown in table 1, 2 h exposure to spermidine or
spermine, but not to putrescine, significantly stimulated
the lipoprotein lipase activity of rat adipose tissue. As
a matter of fact, spermidine or spermine {107% M)
induced a 2- to 2.2-fold increase of this activity, but
no further enhancement occurred when the concen-
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Table 1
Effects of different concentrations of spermidine, spermine and
putrescine on the lipoprotein activity of rat epididymal
adipose tissue incubated in vitro

Expt. No. Lipoprotein lipase activity (umoles of FFA h™! - g™ wet wt.)

1 Control Spermidine I
107 M 10 M 10°* M
(12) 4) 4) 4)
48+1.1 106+ 1.4 12.8 + 1.6 11.8+1.3
P<0.001 P<0.001 £<0.001
2 Control Spermine
10°¢ M 167 M 10°* M
an (2) 7 (8)
37 :09 75+ 1.6 7.3:+1.9 72+23
0.001 < P<0.01  P<0.001 0.001< P<0.01
3 Contral Putrescine B
- - 107* M
(6) {6}
4012 4.0+ 1.2
P>05

Each valuc represents the mean ¢ §.EM. with the number of determinations in

parentheses.

tration of spermidine or spermine was raised up to
10~ M, showing thus that maximal lipaprotein lipase
stimulation was achieved under these experimental
conditions.

4, Discussion

Lockwood et al. [1,2] first demonstrated that
spermidine and spermine act on rat fat celis in a
manner similar to insulin, i.e. by facilitating glucose
transport, by increasing glucose conversion into
CO0, and lipids and by inhibiting the lipolytic activity
of epinephrine and theophylline but not of dibutyry!
3'-5' cyclic AMP. These observations suggested that,
in fat cells, these polyamines, like insulin, influence
lipolysis by suppressing endogenous 3'-5" cyclic AMP
levels [1]. Despite the insulin-like actions of spermidine

and spermine, Amatruda and Lockwood reported that
these polyamines initiate these effects by interacting
with the cell membrane at sites which are distinct
from the insulin receptors [9].

The present communication provides an additional
evidence for the insulin-like action of some poly-
amines; as a matter of fact, we found that spermidine
and spermine enhance the activity of rat epididymal
adipose tissue lipoprotein lipase, enzyme which is also
stimulated by insulin [3,4]. This does not appear,
however, to be a common feature for all polyamines,
since, as shown by the present results, another poly-
amine, putrescine, fails to affect the lipoprotein lipase
activity of rat adipose tissue. In connection with these
negative findings, it must be noted that putrescine
was also reported to possess no insulin-like effects on
both glucose conversion to CO, and lipolysis in rat
fat cells [1,2].
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Any conclusions as to the mechanism by which
some polyamines stimulate lipoprotein lipase in rat
adipose tissue are at this time speculative. However,
previous reports concerning the regulation of this
enzyme allow to the following comments. Adipose
tissue lipoprotein lipase has been shown to be inhibited
by dibutyryl 3°-5" cyclic AMP [10,11], lipolytic
hormones such as catecholamines {12] or methyl-
xanthines [4], suggesting that the intracellular level
of 3'-5" cyclic AMP may control, at least in part, the
lipoprotein lipase activity [4,10]. Accordingly, one
could be tempted to establish a relationship between
the possible lowering effect of spermidine and
spermine on adipose tissue 3'-5" cyclic AMP level
{1] and the presently reported stimulatory effect of
these polyamines on rat adipose tissue lipoprotein
lipase. Further investigations are currently in progress to
verify this hypothesis.
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