I Korean Soc. Food Nutr.
20(1), 40~45(1991)

s
ol

=%

ELEE

The Release of Hepatic Triglyceride Lipase from Rat

Monolayered Hepatocytes in Primary Culture

Tai Heon Yoon™, Nobuhiro Yamada, Shun ishibashi, Hitoshi Shimano, Takanari Gotohda,
Kenji Harada, Yasuo Akanuma, Toshio Murase and Fumimarg Takaku

“Korea institute of Nutrition, Hallym University, Chunchon 200—702, Karea

The 3rd Department of internal Medicine, University of Tokyo, Hongo, Tokyo 113, Japan

Abstract

The release of hepatic triglyceride lipase from cultured rat hepatocytes and its hormonal
regulation were studied. The activity of lipase released into the medium in the presence of
heparin was increasing during 24 hours on the 2nd day of culture, while this was 10% in

the absence of heparin as compared with the lipase activity in the presense of heparin. When
hepatocytes were culiured with anti-hepatic triglyceride lipase IgG, the lipase activity was supp-
ressed by 92%. The resulis suggest that the enzyme released into culture medium is identicat
to hepatic triglyceride lipase which ¢an be released only in the presence of heparin, the model

of release being simiiar to that of lipoprotein lipase from adipocytes. The addition of monensin
to the medium resulted in the inhibition of lipase secretion by 61%. Insulin enhanced lipase
activity only 20%, whereas dexamethasone suppressed the activity by 44%. These data indica-
ted that hepatic triglyceride lipase is secreted and released from hepatocytes in the presence
of heparin and its secretion is regulated by hormones.

Introduction

Hepatic triglyceride lipase is the enzyme syn-
thesized by hepatocytes' ¥ and then proceeded
to the vascular endothelium in the liver., The
extracellular localization of the enzyme supgests
an involvement of this enzyme in lipoproiein meta-
botism. We and others have suggested that this
enzyme mediates the catabolism of remnant lipop-
roteing and high density lipoproteins(HDLYS 7.
Both lipoproteins play important roles in atheroge-
nesis © remnant lipoprotein accelerates atherosc-
lerosis and HDL prevents it. However. the precise
mechanism of hepatic triglyceride lipase secretion
from liver and its regulation is not well understood.
For studying the mechanism of hepatic triglyceride

lipase secretion from hepatocytes, some investiga-

tors tried a short-term experiment using cell sus-
pension® . Later, Leitersdorf et al.'® gstudied the
regulation of synthesis and secretion of hepatic
triglyceride lipase using monolayvered rat hepatoc-
vtes, and suggested that hepatic triglyceride lipase
is heparin-releasable enzyme like lipoprotein k-
pase in adipocytes. There have been different re-
sults on a regulation of hepatic triglyceride lipase
activity by hormonest!1 "3 In the present study.
we have examined the effects of heparin, hormones
and some agents inhibiting protein secretion of
hepatic trigiyceride lipase from hepatocytes in pri-

mary culfure.
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Materials and Methods

Materiafs

Male Wister rats{150— 180 4} fed ad iibitum
were uged. Collagenaseltvpe [, insulin, dexame-
thasone, colchicine, monensin and triolein was ob-
tained from Sigma Chemical Co.. St. Louis, MO
and heparin was from Novo Indust. Denmark.
Ham’s F12 medium, fetal hovine serum, penicillin,
streptomycin and fungizone were obtained from

Gihco Laboratories, Grand [sland, NY.

Primary culture of hepatecytes

Primary cuiture of hepatocytes was performed
according to the method of Berry and Friend™.
Rat liver was perfused with a solution containing
collagenase in Hanks™ buffered saline(150 my/150
mé) for 10~156 min at 37C in a 99% v and 5%
CO.. After perfusion, hepatocytes were suspended
in Ham's F12 medium containing 10% fetal bhovine
serum, 10? M insulin, penicillin-streptomycin-fu-
ngizone (10,000 unit, 10 m4 and 25 /100m¢ me-
dium, respectively), The sugpension was centrifu-
ged at 50X g at 4T for 1 min and the cells centrifu-
ged were resuspended in the above medium. The
washing was repeated 4 times, and then the viabi-
lity of cells in final suspension was checked using
trypan blue. We used the cells for the study when
more than 85% of the isolated cells excluded try-
pan blue. The cells were plated in 60 mm coflagen-
coated plastic dish at 1107 cells/mé and placed
in incubator at 37C in a 95% air, 5% CQu. After
8 hours{the cells are attached to the dish 4 hours
after plating), the medium was replaced by hor-
mone-free medium, and 16 hours later heparin
and the hormones to be examined were added
to the medium. Then the cells were cultured for
another 24 hours. After having {inished, the culture
" medium was used for the measurement of triglyce-

ride lipase activity, and the cells were sonicated

to determine protein concentration'®

Trigiyceride lipase activity

Triglyceride lipase activity was measured with
minor modification of the previously described
method 17 The substrate was a mixture of 2
#Ci of glycerol tri [ 1-1*Cloleate{ Amersham/Seale
Corp. 111, 0,133 9 of unlabeled triolein, 0.3% bo-
vine serum albumin and 0.075% Triton X-100, di-
tuted with 0.02 M Tris-HCI, pH 8.6, to a final vo-
lwine of 12 mé, 0.4 nf of the above sonicated subst-
rate and 0.6m¢ of cultured medium was incubated
for 30 min at 37C. Free fatty acids(FFA) liberated
from glycerol tri [1-1"Cloleate during incubation
were extracted and the enzyme activity was expre-
ssed as nmoles FFA/min/my cell protein.

Anti-hepatic triglvceride lipase serum was pro-
duced against hepatic triglyceride lipase purified
about 1,000-fold from rat postheparin plasma using
heparin-Sepharose 4B affinity chromatography as
mentioned previousiy’ .

Ig(; fraction of this antiserum wus prepared
using protein A-Sepharose CL 4B affinity chroma-
tography. One mf of {gG solution contame an
amount of IgG in 2 o of antiserum. Specificity
of the antibody to hepatic triglvceride lipase has

been described previously'®,

Results and Discussion

In the present study, we used rat monolavered
hepatocytes in primary culture in order to study
the reguiation of hepatic triglyceride lipase secre-
tion. Fthere are two advantages of using culture
system - the collagenase-digested cell membrane
can be restored during cell culture and cell func-
tions can he maintatned at steady state for a study
period.

In our culture system, the amounts of lipase
released into the medium were increasing during

24 hours in the presence of heparin(Fig. 1). The
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steep Increase m the lipase activity for the first
2-4 hours may reflect mamly the acute release
of membrane-bound lipase. We could not detect
this steep increase on the 1st day of culture, indi-
cating that the funcrion of cell membrane to secrete
enzyme was not recovered after digestion of cells
with collagenase. The activity of triglyceride lipase
released by heparin into the medium during 24
hours on the 2nd day of culture was 3.8 nmoles
FEA/min/my cell protein. Sundaram et all’ and
Jansen et al?’ have reported that even without
heparin a large amount of lipase could be released
from isolated hepatocytes in a short-term experi-
ment using cell suspension. However our results
indicate that the release of trighyceride lipase in
the absence of heparin wus markedly decreased
({10% ) compared with that in the presence of he-
parin. The addition of heparin to this heparin-free

cuiture medium, of course, produced a large and
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Fig. 1. The time-related change in hepatic triglyce-
ride lipase activity. Monolayered hepatocy-
tes were used for the experiment on the
2nd day of primary culiure. The experime-
nts were done in the presence of heparin
(10 U/mE medium) with(—° =) or wi-
thout(— ¢ —) addition of insulin (1077
M). These were also done in the absence
of heparin with insulin{— 24— ). The results
were expressed as meant SD{n=5).
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Fig. 2. Effect of anti-hepatic triglyceride lipase 1gG
on the activity of triglyceride lipase released
from hepatocytes in primary culture. The
cells were incubated with 1gG on the Znd
day of culture{— o — I normal rabbit 1gG,
— = = D anti-hepatic  triglyceride lipase
lgG). The results were expressed as
meant SD{(n=75).
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Fig. 3. Effect of monensin(— * —) and dexame-
thasone(— & —) on the activity of hepatic
triglyceride lipase released from manoclaye-
red hepatocytes. Experiments were done
in the presence of heparin(10 U/m¢ me-
dium) with addition of insulin(10~7 M).
The results were expressed as meanzt 5D
(n=5).
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sharp increase in the release of enzyme. These
results suggest that triglyceride lipase synthesized
in the liver is transported to hepatocyte membrane
where the enzyme is bound, and then the enzyme
is released by heparin. The propesed mechanism
is very similar to that of tipoprotein lipase from
fat cells!® and heart celis®.

Our data support the finding by Leitersdor{ et
al.!® in which heparin enhances the release of
hepatic triglyceride lipase from the cell surface
of hepatocytes, Based on the observation that the
release of hepatic triglveeride lipase 1s very limited
in the absence of heparin, the following studies
were carried out with addition of heparin{10 U/m¢
medium).

When monolayered hepatocytes were cultured
with anti-hepatic triglyceride lipase G, the acti-
vity of triglvceride lipase in culture medium was
suppressed hy 92%, while the addition of normal
rabbit IgG to the medium did not show any effects
on the fipase activity(Fig. 2). This indicates that
the triglyceride lipase released from cultured he-
patocytes is immunologically identical with hepatic
triglvceride lipase found in postheparin plasma.

Using monolayered hepatocytes, the effects of
two agents nhibiting protein secretion on the k-
pase secretion were studied. One in colchicine{10
~4 M) which blocks polymerization of microtubu-
les, and the other is monension(107% M) which
is a carboxylic ionophore and disrupts the move-
ment of secretory proteins from the Golgi appara-
tus to the piasma membrance?V’. Both colchicine
{data not shown) and monensin suppressed the
release of hepatic triglyceride lipase by 20+ 3%
(mean< SD * n=5) and 61+ 3%(n=5), respecti-
vely(P{0.001 for hoth)(Fig. 3). Our data obtained
from the colchicine study indicating that the secre-
tion of hepatic triglyceride lipase partially involves
microtubular transport mechanism is consistent
[22)

with the in vivo observation by Chajek et al**'on

the hepatic triglyceride lipase in rat postheparin

plasma. The marked inhibition of the lipase secre-
tion by monensin suggests that process of hepatic
trigiyceride lipase secretion depends on an ionic
gradient across membrane.

The addition of insulin at concentrations of 10~?
and 10" 7 M to the medium increased the heparin-
releasable hepatic triglvceride lipase by 17+ 5 and
20£ 6%, respectively(P{0.01 for both: n=5)
(data not shown). Different data have been repor-
ted previousiy on the activity of hepatic triglyce-
ride lipase in rats with experimental diabetes mel-
liuts © this was unchanged'” or decrease’® 'V,
Although insulin increased hepatic trigiyceride 1i-
pase activity significantly in the present study, this
was minimal and we can not conclude from our
data that hepatic triglyvceride lipase is an insulin-
dependent enzyme.

Dexamethasone(10 % M) suppressed markedly
hepatic triplyceride lipase activity(44+ 5%, P{0.
001 : n=5). The finding is consistent with the data
ohtained by Sundaram et al.” from short-term in-
cubation studies using hepatocyte suspension. In
the present study, we demonstrated the effects
of insulin and dexamethasone on hepatic triglyce-
ride lipase activity. However, factors regulating
this enzyme activity have not yet been assessed
fully. Cultured hepatocytes would permit further

studies to understand s metabolic regulation.
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