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ABSTRACT

Although intravenous fat emulsions are well accepted as a constituent of a total parenteral
nutrition regimen, it is still controversial how much it can be used and who to use it in
consideration of physical situation of useres. In this study, the effect of two marketed lipid
formulas on serum lipids change was investigated. Each lipid formula was injected to twelve
normal adult volunteers and a set of blood samples was drawn at 5 minute interval during
the experiment. Changes of triglycerides, free fatty acids, free glycerol, total cholesterol and
phospholipids in the serum were determined. To calculate serum lipids clearance, the phar-
macokinetics of serum triglyceride, fractional removal rate(k) and half-life time (t/2), were
caleulated using intravenous fat tolerance-test(IVFTT). None of the parameters determined
in this experiment was statistically different between two marketed formulas.

In summary, the bolus injection of the lipid formulas did not produce any adverse effects

and their elimination kinetics from the blood stream were similar.

KEY WORDS : parenteral lipid formulas - serum Lipids change * fractional removal rate -
half-life time.

Introduction or a central vein can be used!.

Parenteral nutrition is delivered via routes other
than the alimentary tract, usually intravenously,
when nutrient needs for patient cannot be met
solely by enteral intake. Total parenteral nutrition
(TPN) indicates that all necessary nutrients are
being provided via veins 5 either peripheral veins
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Adults who receive parenteral dextrose and
amino acids but no fat develop biochemical esse-
ntial fatty acid deficiency by the end of the second
week?. If parenteral nutrition solutions contai-
ning only dextrose and amino acids are adminis-
tered, patients typically develop fatty liver and
cholestasis and have increased CQ: produc-
tion.

Nowadays, intravenous fat emulsions are acce-
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pted as a necessary constituent of a total parente-
ral nutrition regimen. The percentage of the [at
emulsion related to the total energy supply should
be 30~40% in a parenteral nutrition program.
The main function of parenteral fat application
is the supply of energy and essential fatty acids
such as linoleic acid and linolenic acid.

Marketed parenteral fat emulsions are manufa-
ctured using soybean or safflower oil as fatty acid
sources with egg lecithin added as an emulsifier.
These products contain sufficient amount of lino-
leic acid and a-linolenic acid to cover the patient’s
nutritional needs. It has been shown that lipid
calories are equivalent to glucose in the effect on
protein balance since they have equal nitrogen
sparing effect®.

There are metabolic and clinical advantages
to the use of lipid calories in so far that liver
fat and circulating insulin does not increase as
much as with glucose. Furthermore weight inc-
rease is largely nitrogen related and not due to
water and lipid accumulation, as with glucose.
In addition, carbon dioxide production and respi-
ratory minute volume are not affected as extensi-
vely as with glucose®. Fat emulsions, however,
cause a rise in serum lipids level such that it is
contraindicated in patients with hyperlipemia, 1i-
poid nephrosis, severe liver damage, and acute
pancreatitis accompanicd by hyperlipemia. Patie-
nts receiving fat emulsions should be observed
for allergic reactions, hyperlipemia, hypercoagu-
lability, nausea and vomiting, headache, flushing,
dyspnea, fever, sweating, back or chest pain, and
dizziness®. The patient’s liver function and ability
to eliminate the infused fat from the circulation
should be frequently monitored”.

The objective of the study was to compare the
serum lipids clearance of two marketed lipid for-
mulas, Lipovenés 10% and intralipos 10%, in no-
rmal volunteers using the intraveneous fat tolera-

nce test(IVFTT)¥ and other parameters.
Materials and Methods

The study was a double blinded, randomized,
cross-over study with twelve normal, healthy, male
volunteers(22~27 years of age) (Table 1). Subje-
cts had no history of metabolic disorders especia-
lly hyperlipidemia and diabetes, or serious psy-
chological, gastrointestinal, cardiovascular, hepa-
tic, renal and/or hematological disease. Their
body weights were normal(+ 10%) for their hei-
ghts according to the guidelines set forth in stan-
dard weight tables”. Subjects had been ruled to
be of good health following a physical examina-
tion, electro cardiogram(ECG) and medical his-
tory by registered physicians. An x-ray was requi-
red for subjects if they had not taken in the pre-
vious 12 months. The physician also reviewed
preclinical laboratory test data from each subject.

Main compositional difference of two tested fo-
rmulas was none except Intralipos contained less
additives, such as glycerine(22.19/€ vs 2509/£)
and tocopherol(0mg/2 vs 100mg/£), when compare
with Lipovenos.

Lipovends 10% or Intralipos 10% solution was
injected with dosage of 1.0mé/kg body weight. At
8 AM after overnight fasting, a catheter was intro-
duced into an antebrachial vein of each arm, one
for injection and the other for blood sampling.
After about 10~15 minutes of rest in the supine
position, 1.0m/kg body weight Lipovends 10% or
Intralipos 10% was given as a single injection
through one of the catheters according to the ran-
domization schedule. The injection was given as

Table 1. Subjects data

n Mean $D
Age(years) 12 25+ 2
Weight(kg) 12 60t 6
Height(cm) 12 169+ 5
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fast as possible with a speed of approximately
1~2ml per second!?. A set of blood samples was
drawn {rom cach subjects for determination of
serum lipids before lipid formula injection, 5, 10,
15, 20, 25, 30, 35, and 40 mintes after injection.
Changes of triglycerides, free fatty acids. free gly-
cerol, total cholesterol, and phospholipids in the
serum were determined by using test kit with prin-
ciples of enzymatic or colorimetric method. Blood
pressure and physical change were determined
before and after lipid formula injections as vital
signs. The pharmacokinetic of the variable trigly-
ceride has been calculated as a pure evasion kine-
tic from time point 5 minute to time point 40
minute on the basis of an 1-compartment model
I, Calculation have been performed with the
programs PKCALC'? and SYSTAT(Modul non-
linear fitting).

The subjects were crossed over to receive the
alternate lipid emulsion one week later under ide-
ntical fasting and study conditions.

A comprehensive descriptive analysis was per-
formed for all data collected in the case report
forms. Depending on the level of measurement,
minima and maxima, means and standard devia-
tions were computed separately (or each test para-
meter. Differences in the laboratory parameters
were tested for statistical significance between the
medication conditions using multiple factor re-
peated measures analyses of variance'®. All tests
were performed with a type A error of 5%
(two-sided). All calculations were performed with
the statistical software package SPSS/PC.

Table 2. Changes of blood pressure before and after the experiment

Results and Discussion

The volunteers in the Lipovenos 10% treatment
group showed a mean decrease of 4mmHg of sys-
tolic blood pressure, whereas the volunteers in
the Intralipos 10% treatment group showed a
mean increase of 3mmHg as shown in Table 2.
These changes, however, were not statistically sig-
nificant by paired t-test. With diastolic blood pre-
ssure, the volunteers in the Lipoverios 10% treat-
ment group showed a mean decrease of 2ZmmHg,
whereas the volunteers in the Intralipos 10% trea-
tment group showed a mean increase of 2mmHg,
These changes were not statistically significant.
Therefore. there were no changes between two
treatment groups in both blood pressures as an
indicator of vital sign during the experiment.

In both treatment groups, level of plasma trigly-
cerides was increased immediately after injection
and then the values were continuously decreased
from 5 minutes to 40 minutes after injection as
shown of Fig. 1. This effects by time was statistica-
1ly significant with multivariate analysis of varia-
nee(p=.001). There was, however, no statistically
significant difference between the two treatment
groups with treatment by time effect.

Changes of plasma free fatty acids in both trea-
tment groups showed increase immediately after
injection which reached its maximum 10 minutes
after injection as shown on Fig. 2. From 10 minu-
tes to 40 minutes after injection there was a slow
decrease. This effect by time was statistically sig-

(n=12, mmHg, meant SD)

Systolic blood pressure

Diastolic blood pressire

Lipovenos Intralipos Lipovenos Intralipos
Initial 124+ 7 119 7 74+ 4 70+ 5
Final 120+ 8 122+ 11 72+ 11 72+ 8
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Fig. 1. Change of plasma triglycerides during the experiment.
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Fig. 2. Change of plasma free fatty acid during the experiment.

nificant(multivariate analysis of variance, p=0.
01), however, no statistically significant difference
was observed between the two treatment groups
with treatment by time effect.

Changes of plasma total cholesterol in both
treatment groups showed on Fig. 3. There was
a decrease immediately after injection followed
by an up and down of mean values from 3 minu-

tes to 40 minutes after injection. This effect by
time is not statistically significant. There is also
no statistically significant difference between the
two treatment groups with treatment by time ef-
fect.

Changes of plasma free glycerol, as shown on
Fig. 4, were increased immediately after injection
which reached its maximum 5 minutes after injec-
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Fig. 3. Change of plasma total cholesterol during the experiment.
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Fig. 4. Change of plasma free glycerol during the experiment.

tion. From 5 minutes to 40 minutes after injection
there was a continuous decrease. This effect by
time was statistically significant(multivariate ana-
lysis of variance, p==0.01). There was, however,
no statistically significant difference between the
two treatment groups with treatment by time ef-
fect.

The mean values of phospholipids in both trea-
tment groups, as shown on Fig, 5, were increased

immedijately after injection which reached its ma-
ximum 10 minutes after injection. From 10 minu-
tes to 40 minutes after injection there were only
slight changes. This effect by time was not statisti-
cally significant. There was also no statistically
difference between the two treatment groups with
treatment by time effect.

Pharmacokinetic calculation of serum triglyce-
ride clcarance of two formulas is shown in Table
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Fig. 5. Change of plasma phospholipids during the experiment.

Table 3. Pharmacokinetic calculation of serum Li-

pid clearance (n=12, mean% 5D)

Parameter  Lipovenos 10%  Intralipos 10%
t/2(min) 20.01 £ 6.97 18.46 *+7.41
ke{(min'!) 0.0404% 0.0200 0.0444+0.0214

3. In this study, the fractional removal rate k and
the half-life time t/2 of two differerent fat emul-
sions were randomly compared using the intrave-
nous fat tolerance test(OVFTT) in male volun-
teers. The clearance k and t/2 were statistically
similar regardless of the formulas injected, so that
both emulsions showed similar serum lipids clea-
rance behaviour, These k values were comparable
to those reported for Intralipid in healthy subjects
1T The increase of the serum triglyceride of
soybean oil based emulsions has been controver-
sially postulated to accelerate the clearance in

18) ot to be without effect in humans'®.

animals

In conclusion, the bolus injection of the two
different emulsions did not produce any adverse
effects and their elimination kinetics from the
blood stream and serum lipid changes were statis-

tically similar.
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