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Abstract

Serum triacylglycerol (TG) concentration is markedly elevated in Nagase analbuminemic rats (NAR) as compared to
Sprague-Dawley rats (SDR) and reflects a high level of mainly VI.DL. Hepatic production of triacylglycerol, as measured by the
Triton-WR1339 infusion technique of impairing TG removal from blood, and plasma metabolic rate of pulse-infused [**I]apo
VLDL, were higher in NAR. However, contrary to previous reports, this elevated TG production could not be controlled by
previous treatment of NAR with (i) bovine albumin infused intra-arterially or into the peritoneal cavity, or with (i) dextran
{Mol.wt. 73 500) injected intraperitoneally. Albumin administration expanded the plasma volume and could explain the apparent
reduction of blood lipids found by others. Nonetheless, intraperitoneal dextran, as compared to saline, reduced the plasma
cholesterol concentration regardless of the variation in the hematocrit level and thus, by raising the osmotic pressure of blood
might regulate the metabolism of cholesterol-rich lipoproteins such as LDL and HDL in NAR.
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1. Introduction

Nagase analbuminemic rats (NAR) have extremely
low plasma albumin concentrations and hyperlipidemia
[1-3]. These animals are a useful model for the study
of the interactions of plasma protein and lipoprotein
metabolism. Experimental studies have not vet identi-
fied the origin of the defect leading to hyperlipidemia
in analbuminemic, and hypoalbuminemic animals, such
as nephrotic rats. Plasma albumin may regulate the
metabolism of lipoproteins by several metabolic pro-
cesses. Administration of albumin, which simultane-
ously corrects plasma oncotic pressure and other
metabolic abnormalities, or of dextran, which only in-
creases plasma oncotic pressure, reduces plasma lipid
concentration in NAR [4] and in experimental nephro-
sis [5].

Reduced or absent plasma albumin levels may di-
rectly interfere with the transport of non-esterified
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fatty acids, or with the activity of the enzyme lipopro-
tein-lipase, or may influence the rates of hepatic syn-
thesis of other proteins, including apoprotein con-
stituents of lipoproteins, at the transcriptional-transla-
tional levels, or, indirectly, through mechanisms related
to the regulation of blood oncotic pressure [6,5]. How-
ever, administration of high molecular weight polymers,
is unlikely to interfere with other metabolic processes,
except the oncotic blood pressure [5]. On the other
hand, it has been claimed that proteinuria itself, but
not altered albumin metabolism, elicits hyperlipidemia
in the nephrotic rat [7]. Therefore, metabolic alter-
ations capable of interfering with plasma lipoproteins
may be complex in NAR, as well as in the nephrotic
syndrome. Accordingly, it has been claimed that NAR
have low adipose tissue lipoprotein lipase activity [7,8]
which should impair the removal of triacylglycerol-rich
particles. Nonetheless, the plasma clearances of chy-
lomicrons and of VLDL were apparently similar in
NAR and Sprague-Dawley rats (SDR) [7]. Further-
more, high molecular weight polymers, as well as albu-
min administration, lower the blood lipid concentration
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without modifying the post-heparin lipase activity in
neprotic rats [5]. Also, low liver lipid concentration in
NAR may be compatible with a high rate of lipopro-
tein output from the liver, although experimental data
were not presented to support this conclusion [9],

The objective of the present study was to identify
the origin of the plasma lipoprotein abnormalities ob-
served in NAR by determining the rate of plasma
triacylglycerol input and whether this rate can be con-
trolled by albumin or dextran infusion, and the rate of
plasma metabolism of triacylglycerol-rich lipoproteins.
These processes were quantified in NAR as compared
to SDR.

2. Materials and methods

Nagase analbuminemic (NAR) and Sprague-Dawley
male rats (SDR) were raised in conventional housing at
23°C. The animals were randomly chosen from the
breeding colonies without previous knowledge of their
plasma lipid levels and fed ad libitum a pelleted com-
mercial chow diet provided by Nuvilab-Nuvital (S.P.,
Brazil). Animal body weights ranged from 250 g to 350
g but their weights were matched in all paired experi-
ments.

Rat lipoprotein composition was analyzed in LP
fractions from blood drawn by aortic puncture from
animals in the fed state (between 11 a.m. and 3 p.m.).
Blood was collected over heparin (20 LU, 5 pi). LP
were separated by discontinuos gradient ultracentrifu-
gation [10] utilizing an SW41 rotor spinning at 200000
X g (4°C) in an L8-70 M ultracentrifuge (Beckman
Instruments, Palo Alto, CA). Chylomicrons were aspi-
rated from the top d < 1.006 g/ml layer after a 30 min
spinning period. Thereafter ultracentrifugation pro-
ceeded for 24 h and LP fractions were drawn at 4 <
1.006 g/ml (VLDL), between 1.006 and 1.063 (LDL)
and 1.063-1.210 g/ml (HDL}. LP phosphotipids were
measured by the Bartlett method [11] and protein by
the Lowry method [12]. Other lipids were analyzed by
enzymatic methods: Cholesterol by Chod-Pap (Merck
S.A., S.P., Brazil) and triacylglycerols by Enz-Color
{Biodiagnostica, PR, Brazil).

All metabolic studies were carried out between 5
pm and 7 pm and 24 h after the pelleted diet had been
discontinued but the animals had free access to both a
5% glucose solution and to plain water throughout the
metabolic experiments. The animals were submitted to
this long period of solid food deprivation in order to
rule out the possible effects of plasma chylomicrons on
the metabolic studies. After light ethyl-ether anesthe-
sia, one carotid artery was cannulated with an in-
dwelling polyethylene PE-50 catheter (Intramedic, Clay
Adams, Parsippany, NJ) previously rinsed with liquid
silicon (Silicone Prontosil, R.J., Brazil). The experi-

ments were started 1 1 later, with :he apimais re-
strained in Boliman-type cages.
Plasma albumin concentration was :jf:iafmmcd by

non Teknika, Durham, NChL
bovine albumin was infused intra- :ftermﬁf ;%asma
bovine albumin was measured using bovine albumin
standards and rabbit anti-bovine albumir antibody
(Sigma, St. Louis, MO}
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3. Experimental protocols

Plasma triacyiglycerol (T'G) synthesis rate was calou-.
lated as the increase in TG conceniration over thme
after an intra-arterial pulse infusion of Triton-WRI1359
{60 mg /100 g body wt.) which is krown to interrupt the
TG-rich lipoprotein clearance rate {13% blood samples
(100 D) were drawn at §, 30, 60 and 90 min. Time-de-
pendent plasma TG secretion was obtained by a linear
regression {y = a -+ bx) where & is the angular coeffi-
cient representing TG as mg/100 ml of plasma /min.
In addition to comparing the SDR and the NAR
groups, in two experiments it was also investigated
whether raising plasma albumin in NAR might influ-
ence TG production. However, in these experiments
plasma TG secretion rates were estimated using only
the differences in plasma TG concentration between
the values obtained at 90 min {gfter Triton-WR1339
infusion) and at § time. In one experiment this was
accomplished by an intra-arterial pulse infusion of
bovine albumin (400 mg/1.33 ml saline /rat) (Sigma,
St. Louis, MO} during 30 s, immediately before ‘he
Triton-WR1339 infusion. NAR infused with saline
alone (1.33 ml) prior to the Triton-WRI339 iest were
used as controls. All NAR were pre-selected for plasma
TG concentrations within a narrow range and were
randomly assigned tc the two experimental groups. In
addition, NAR blood hematocrit was measured prior
to bovine albumin infusion, and blood hemeatocrit and
bovine albumin levels in plasma were measured at the
end of the experiment. In ancther study, bovine albu-
min {(daily dose of 1 g/kg body wt) was administered
intraperitoneally in 506 mg/ml saline for 3 days. A
saline-treated group was utilized as control. On the
fourth day the animals were submitted to the T‘dt@n
WRI1339 test but plasma albumin coucentration wa
not measured.

The influence of plasma oncotic pressure on NAR
hyperlipidemia was investigated by the intraperitoneal
infusion of Dextran (mol. wt. 73500, Sigma, St. Louis,
MQO), 500 mg/1 ml! saline per day. for 3 days; a
saline-treated NAR group was used as confrol. On the
fourth day blood was drawn from the dorsal {ail artery
prior to the measurements of plasma cholestercl, tri-
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acylglycerol and hematocrit. Rats randomly used for
study had been selected for plasma lipid values whithin
narrow ranges: 180~260 mg/dl for cholesterol and 139
to 253 mg/dl for triacylglycerol.

Plasma clearance rate of [***Tlapo VLDL in NAR as
compared to SDR was measured after intra-carotid
pulse infusion of ['*IJVLDL. VLDL was obtained
from a pool of SDR plasma donors submitted to se-
quential ultracentrifugation in a 50 Ti rotor {14]. After
spinning at d < 1.006 g/ml at 105000 X g (4°C) for 15
min the chylomicron-containing supernatant was dis-
carded and VLDL was aspirated after a second ultra-
centrifugation lasting 15 h. VLDL was labeled with |
(N. England Nuclear, Boston, MA) by the Iodo-Gen
procedure (Pierce, Rockford, IL). Radioactive VLDL
was exhaustively dialyzed against EDTA-phosphate
buffer (pH = 7.2) for 24 h, and an aliquot extracted
with ethyl-ether: less than 3% of '*°I was present in the
lipid component and 96-98% was precipitated by tri-
chloroacetic acid.

Animals were in the fasting state as previously ex-
plained but given free access to water containing potas-
sium iodide and iodine (1.5 mg each in 500 ml) also
during the blood-drawing period. Blood samples (0.1
ml) were drawn sequentially over a period of 30 min
and radioactivity was measured in 40 ul plasma aliquots
using a gamma counter {Cobra model, Packard Instru-
ments, Meriden, CT). Results expressed as fraction of
the initial (30 s) radioactivity plasma value along time
(30 min), represent the plasma residence time of
[°Tlapo VLDL in minutes calculated as the area un-
der the plasma radioactivity curve [15].

4. Results

Plasma triacylglycerol synthesis rates as measured by
the Triton-WR1339 test are shown in Fig. 1. Produc-
tion rate (mg/100 ml per min, mean + S.D.) in NAR
(1.93 £ 0.83, n = 6) was greater than in SDR (0.71 +
0.57, n=3) (P <0.05). In another experiment in NAR
{n = 6) that had been matched for having similar fast-
ing triacylglycerol plasma concentrations, intra-arterial
bovine albumin administration immediately before the
Triton-WR1339 infusion test led to NAR albumin con-
centration rising from trace amounts to 1.7 + 0.9 g /100
ml (mean + S.D.) measured only at the end of the
Triton-WR1339 experiment (at 90 min), yet the TG
secretion rate was 0.85 + 0.56 (n = 3) after albumin as
compared to 0.80 + 0.77 (n =3) after saline, as mea-
sured by the 90 min. 0 min. differences in plasma TG
values alone. Interestingly, there was a simultaneous
decrement of the mean hematocrit value from 42.6%
to 34.6% elicited by albumin administration as well as
a variation from 42.7% to 37.2% in the saline-treated
group. Also, chronic intraperitoneal albumin adminis-
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Fig. 1. Plasma triacylglycerol synthesis rates were meastired in NAR
(n = 6) and SDR (n = 5) after intra-arterial pulse infusion of Triton-
WR1339 (60 mg/100 g body wt.). A time-dependent rise in plasma
triacylglycerol (TG) was obtained by linear regression and represents
TG mg /100 ml of plasma /min: 1.93+0.83 in NAR and 0.714+0.57 in
SDR. Differences were significant at P < 0.05.

50

tration did not correct the faster TG synthesis rate in
NAR, since the Triton-WR1339 test disclosed at 90
min a plasma TG input rate (mean + S.D, mg.100
ml/min) of 2.34 + 1.1 after albumin (n = 5) not differ-
ing from 2.09 + 1.0 after saline (n =5). Nonetheless,
plasma albumin concentration was not measured in
this experiment.

Intraperitoneal dextran and saline infusion had little
effect on blood hematocrit (Table 1) and yet both
treatments similarly reduced plasma triacylglycerol
(TG) concentration in NAR. Thus, dextran infusion
could not have influenced the metabolic rate of the
triacylglycerol-rich particles. On the other hand, Dex-
tran, but not saline infusion, significantly reduced the
plasma concentration of cholesterol and thus must
have influenced the metabolic rate of the TG-poor
(cholesterol-richer) lipoproteins such as LDL and HDL.

Table 1

NAR plasma cholesterol and triacylglycerol (mean mg /100 ml+S.D.)
prior to and on the fourth day of intra-peritoneal infusion of dextran
or saline (lasting 3 days)

Cholesterol triacylglycerol hematocrit
Dextran
Before 210422 166+ 44 50+4
After 172420 88+17 49+6
Saline
Before 216422 173430 50+3
After 220+22 94+ 9 56+7

Data are presented before and after each treatment as mean mg /100
ml + S.DD. Statistical comparison by Student’s ‘1’ test:

Cholesterol: before X after dextran (P < 0.01); before X after saline
(NS); triacylglycerol: before x after dextran (P < 0.01); before X after
saline (P < 0.001).
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The faster production rate of plasma TG in NAR
shown by the Triton-WR1339 experiments could be
attributed to the higher synthesis mainly of VLDL,
which is rich in triacylglycerol. The metabolic rate of
[®Ilapo VLDL particles from pooled donor SDR
plasma did show a significantly shorter residence time
in plasma {min. mean + S.ID.) when pulse infused into
NAR (10.7 +2.7) as compared to SDR {(15.2+3.2)
(P <0.05) (Fig. 2).

The plasma lipoprotein composition of NAR as
comparared to SDR is shown in Table 2. LP were
obtained by discontinuous density gradient ultracen-
trifugation of plasma drawn during the fed phase. It is
clearly scen that several lipid components of the lipo-
proteins were much higher in NAR than in SDR. Also,
TG concentrations were consistently clevated in all
lipoproteins in NAR. High chylomicron values in NAR
may express a delayed particle removal rate due to
competition for removal with VLDL. In regard to
VLDL, four times higher TG levels and nine times
higher apoprotein levels, but similar cholesterol and
phospholipid levels in NAR as compared to SDR can
be explained by a combination of much larger VLDL
particle size and number in NAR. Plasma LDL of
NAR contains almost three times as much TG and five
times as much protein as SDR but, like in VLDIL,
similar cholesterol and phospholipids contents. There-
fore, LDL particle number (according to protein levels)
and size (according to triacylglycerols levels) seem much
higher in NAR. In both groups, most of the plasma
cholesterol content is present in high-density lipopro-
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Fig. 2. Plasma clearance of pooled donor SDR ['ZIlape VLDI. puise
infused into the carotid artery in NAR (# = 5) and in SDR (n=5).
Data expressing the fraction of the initial (at 30 s) radioactivity in
plasma along time (30 min) were used to calculate the residence time
of ["®1lapo VLDL as the arca under the plasma radioactivity curves.
Fach point represents geometric means. Residence time (min. mean
+S8.D.) was 10.742.7 in NAR and 15.2+3.2, in SDR, the difference
being significantly different at P < 0.05.

Table 2
Plesma lipoprotein composiiion in NAR and 5DR as measured in
the fed state. Values as mean mg /100 ml +8.D.

Chylomicrons * NAR SDR Difference ©
o
Triacyiglycerol 165+ 45 37+ 2.0
Cholesterol 20+ 15 05+ 03
VLDL
Triacylglycerol 42.7+12.8 1154 38 < 5.001
Cholesterol 754 44 6.8+ 2.1 NS
Phospholipid 1.74 23 044 0.2 NS
Protein 28.1+19.3 32+ 03 < G0t
LDL
Triacyiglycerol 1684 6.3 73+ 1.3 < 0.0
Cholesterol 292+ 3.1 3564128 NE
Phospholipid 1.6+ 09 1.7+ G8 NS
Protein 61.24+ 53 12.6+12.7 < 0.001
HDL?
Triacylglycerol 29.8+11.0 2.8+ 0.5 < .06
Cholesterol 578+ 9.0 68.44 7.1 < (.05
Phospholipid Shi+ 24 30+ L5 NE

? Protein nct measured.
b Comparison between NAR and SDR by Student’s *¢" test.

teins as has consistently been described in rats,
Nonetheless, this fraction has a little less cholesterol
and much more TG in NAR than in SDR.

5, Discussion

Experiments in which the removal of TG-rich lipo-
proteins was suppressed by Triton-WR1339 (Fig. 1)
clearly demonstrated a 2.7 higher TG secretion rafe in
NAR than in SDR. In this regard, the rate of ['®Ilapo
VLDL metabolism in plasma was 5% faster in NAR
than in SDR which is a clear evidence that at least
VLDL turnover is much faster in NAR. The apparent
discrepancy between these two experimental resuits
can be ascribed to the fact that triacylglvcerol increase
in NAR plasma is also due to other lipoprotein frac-
tions {LDL and HDL) besides the VI.DL component
as shown in Table 2. However, Davies et al. [7] re-
ported that the plasma clearance of VLDL in NAR
was similar to SDR. Their VLDL was labeled in the
triacylglycerol moiety with [PHlglycerol, a procedurs
that may not identify the removal rate of the whole
particle. In other words, since these authors showed a
diminished lipoprotein lipase activity in MAR, which
slows down the [°Hlglycerol-triacylglycerol disappear-
ance rate but, when combined with a faster VLDL-
synthesis rate hastens the disappearance rate of
VLDL-apoprotein or core, the simultaneous recogni-
tion of both processes may have been impaired when
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[®Hlglycerol was utilized. This mutual interference has
been proposed by other authors in regard to the up-
take of the chylomicron particle core [16]. In the pre-
sent report, hepatic output of cholesterol was not in-
vestigated but the production of the cholesterol-rich
LDL and HDL lipoproteins might simultancously be
enhanced in NAR since plasma LDL and HDL choles-
terol concentrations were higher than in SDR (Table
2).

In the fed phase (Table 2) NAR have more TG in
the chylomicron layer than SDR, which could be as-
cribed to competition with the high levels of VLDL for
tissue removal. Thus, in a prolonged fasting state with-
out solid food but with free access to water containing
sugar, plasma TG must represent solely endogenous
lipoproteins, particularly VLDL.

The present study utilizing the NAR model also
aimed at shedding light on whether variations in plasma
albumin concentration or in oncotic pressure interfere
with the metabolism of plasma lipoproteins. Adminis-
tration of albumin intra-arterially, or chronically
through the peritoneal cavity, did not slow down the
high triacylglycerol production rate in NAR as shown
in the Triton-WR1339 experiment. Qur results are at
odds with those of other investigators who reported
that albumin infusion reduced plasma lipid levels. In
the experiment of Edelstein et al. [4] plasma albumin
level obtained was 1.8 g/dl, a result similar to ours,
and TG concentration at 4 h reduced 53%; in the
experiments of Takahashi et al. [1] the same amount of
albumin that was utilized in the present study (1 g/kg
body weight) was injected only once into the peritoneal
cavity raising the plasma albumin level while signifi-
cantly reducing all plasma lipids, although transiently,
since after three days all lipids rose to their original
levels in plasma as the albumin concentration de-
creased. Proper controls for the albumin treated rats
were not included. Although plasma albumin levels
have not been measured in the present report, the
three-day intraperitoneal albumin administration must
have raised albumin concentration to normal values, as
shown by others [1] and yet, as shown by the Triton-
WR1339 experiment, (Table 1) failed to control the
plasma TG input rate since similar results were ob-
tained in the saline-treated group. A study on nephrotic
rats [5] showed that similar treatments with albumin,
gammaglobulin and polymers such as PVP, increase
the plasma volume and decrease the lipid concentra-
tions. However, none of these studies provided correc-
tions of the lipid values by the expanded plasma vol-
ume disclosed by a fall in the hematocrit value. In the
present investigation utilizing intra-arterial albumin, a
1.7 g /dl albumin level was reached, and blood hemat-
ocrit fell from 42.6% to 34.6%, corresponding to about
23% expansion of the plasma volume; the latter,
nonetheless, cannot be attributed to albumin alone

since a 15% volume expansion was also produced by
the saline administration. Therefore, such treatments
in rats bring about body fluid disturbances of unknown
origin since they cannot be explained by the small
volume (1.33 ml) administered, and yet increasing the
plasma volume explains, to a considerable extent, the
apparent reduction of plasma lipid concentration. Af-
ter administering a large dose of Dextran intra-
venously, as done by Edelstein et al. [4], plasma volume
could have expanded even to a greater extent than the
value reached in present report. Nonetheless, in our
study intraperitoneal Dextran and saline (Table 1) did
not expand the plasma volume, and yet both proce-
dures seemingly reduced the mean plasma TG concen-
tration to the same extent, i.e., from 166 to 88 mg/dl
and from 173 to 94 mg/dl, respectively. Thus, un-
known metabolic factors secondary to animal handling
diminish the quantity of plasma triacylglycerols inde-
pendently of any specific effects related to the injection
of the macromolecules themselves, such as albumin or
polymers, like Dextran, and yet these findings had
completely been ignored in previous studies that failed
to carry out proper control experiments. On the other
hand, in regard to the plasma cholesterol concentra-
tion, a plasma lipid-reducing effect was demonstrated
in the NAR intraperitoneal Dextran experiment inde-
pendently of the hematocrit which, incidentally, did
not vary significantly (Tablc 1). Cholesterol is trans-
ported mostly by lipoproteins, like LDL and HDL, that
contain much less TG than VLDL and chylomicrons.
Taking into account that VLDL metabolism in NAR
was not modified by the infusion of macromolecules, it
is unlikely that less VLDL was converted to LDL or
HDL as a consequence of these infusions. Probably
macromolecules and polymers control the direct rates
of production or uptake of cholesterol-rich lipoproteins
that need further investigations in NAR, as well as in
hypoalbuminemic nephrotic animals.

The present data identify a major metabolic abnor-
mality in NAR, i.e., their higher TG production rate
that can be ascribed to VLDL, although contributions
from synthesis of LDL and of HDL, that are also rich
in triacylglycerol, cannot be neglected. This metabolic
alteration seems to be independent of control by the
acute increase of the plasma albumin level, or by
polymers that modify the plasma oncotic pressure. The
latter, nonetheless, reduces the plasma cholesterol con-
tent by unknown mechanisms most likely interfering
with the rates of metabolism of LDL and HDL, since
these particles are cholesterol-rich. These findings in
regard to VLDL metabolism support the conclusions
drawn from studies on experimental nephrotic rats [7]
in that neither hyperlipidemia nor defective lipoprotein
metabolism are linked to albumin synthesis or serum
albumin concentration, and, in the case of nephrosis,
result at least in part, from proteinuria.



108 8. Catanozzi et al. / Biochimica et Biophysica Acta 1212 (1994) 103-148

6. Acknowledgements

The authors are indebted to Miss Senéria M. Eguti,
Stella M. Michelazzo, Regina M. Padilha for technical
assistance, and Walter Campestre for animal care, and
to the Sao Paulo State Research Foundation (FAPESP)
and National Research Council (CNPqg) for financial
support. Breeding NAR colony was kindly supplied by
Dr. Roberto Zatz and Clarice K. Fujihara.

7. References

[1] Takahashi, M., Kusumi, K., Shumiya, S. and Nagase, S. (1983)
Exp. Animal 32(1), 39-46.

[2] Nagase, S., Shimamune, K. and Shumiya, S. (1979} Science 205,
560--591.

[3] van Tol, A., Jansen, E.HL.J.M., Koomans, H.A. and Joles, J.A.
(1991) J. Lipid Res. 32, 1719-1728.

[4] Edelstein, D., Arbeeny, C. and Chowdhury, J.R. (1987) Arterio-
sclerosis 7, 535a.

[3] Allen, J.C.A., Baxter, J M. and Goodman. H.C. (19563} J. Tlin,
Inwvest. 40, 490-508.
[6] Joles, J.A.. Willekes-Koolschijn, M., var 7ol A, Geelhoed-
Mieras, M.M., Danse, L.H.J.C., Garderenr E. van., Kortlands,
W., Erkelens, D.W. and Koomans, H.A. (1991} Athercsclercsis
88, 35-47.
[7} Davies, RW.. Staprans, 1., Butchison, F.N. and Kaysen, J.A.
(1990) J. Clin. Invest. 86, 600-605.
[8] Kikuchi, H.. Tamura, S, Nagase, 5. and Tswixi, 5. 11983}
Biochim. Biophys. Acta 744, 165-170.
[9] Ando, S., Kon, K., Tanaka, V., Nagase, S. and Nagai, Y. {1980}
J. Biochem. &7, 1856-1862.
{10} Redgrave, T.G., Roberts, D.CK. and West, C.E. {i575}) Anal.
Biochem. 65, 42-49.
[11] Bartlett, G.R. (1959} . Biol. Chem. 234, 466458,
[12] Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Rarndall, R.{.
(19513 1. Biol. Chem. 193, 265-275.
[13] Mondon, C.E., Plato, P.A., DalPAglic, E., Sztalryd, C and
Reaven, G. {1993} Hypertension 27, 373-379.
[14] Havel, R.J., Eder, HLA. and Bragdon, J.H. {1955 J. Clin. Jnvest,
34, 1345-1353.
{15] Shipley, R.A. and Clark, R.F. {1$72) in Tracer Methods for in
Vivo Kinetics, pp. 77-92, Academic Press, New York, NY.
[16] Zerbinatt, C.V., Oliveira, H.C.F., Wechesler, S and Quintdo,
E.C.R. (1991} Metabolism 40, 1122-1127.




