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ABSTRACT — Within-persan variations of serum cholesterof concenlrations may be causcd
by changes in the concenlration of water in the intravascular space. We have lesled thus
possibility by means of determinalion of the ratio of the conceniration of serum protlein 1o
serum cholesterol, which should be constant if no ather influences were present.

It was found that as the subjects went from the supine lo the standing position. the
concentralion of serum cholesterol increased, but the ratio of serum protein 1o cholesterol
remained constant. The day-lo-day and week-to-week variation in serum choleslerol was nol
decreased by expressing serum cholesteral on a serum protein basis. indicating that influences
other than plasma volume changes are involved.

Serum cholesterol concentrations in clini-
cally healthy subjects show within-person va-
riations (in terms of percent coefficient of vari-
ation) of about 10%, 5% and 3,5% from
wook-lo-week!, day-to-day? and hour-to-
-hour?, respeclively. Part of this variation
could be due to changes in the concentration
of water in ihe intravascular space, which
cause either dilution or concentration of se-
rum conslituents. Such changes should leave
the ratio of the concentration of lipoprotein-
bound cholesterol to other macromolecular
serum components constant ar every lime of
sampling. This might offer a way to increase
the precision of the determination of a
person's serum cholesterol concentralion
without increasing the number of blood sam-
ples taken. We have tested serum total pro-
tein as an index for changes in serum volu-
me, because earlier studies?* have shown
that changes in posture, tourniquet application
or exercise caused the concentration of se-
rum cholesterol and total protein 1o shift in the
same direction,

Biog. Apfic.. Val. il N° 1

MATERIALS AND METHCDS

Six healthy volunteers {aged 20-28 years)
participated in this study. Specimens ol blood
were obtained at 10.30 a.m. on days: 0. 12
and 13. Before blood sampling the subjects
had stood upright for 30 min. On day 0. ano-
ther blood sample was laken after the
subjects had layed suping for the next 30
min. Blood samples werg collected from an
antecubital vein into evacuated tubes without
anticoagulant and allowed lo clol at room
temperature for 1-2 hours. Serum was prepa-
red by low speed centriflugation at room
temperature and slored at -20°C.

Total cholesterol was measured according
to Rdschlau et ai.* using the kit (CHOD-PAP
method) supplied by Boehringer-Mannheim
GmbH, F.R.G. Three calibration sera wilh
low, medium and high cholesterol concentra-
tions were used; the cholesterol concentration
of these sera was determined by the method
of Abell et al.s.
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Total prolein was measured in serum ac-
cording to Henry et al.5 by the biuret reaction.
As calibration standards sera were used of
which the protein concentralion was determi-
ned by Kjeldahi analysis’.

All samples were analysed in duplicate
within one batch., The standard error of the
mean of a duplicate analysed in this manner
was 1.1% for cholesterol and 0.2% (C.V.) for
protein.

RESULTS AND DISCUSSION

Table 1 documents that lying down for 30
min caused a significant decrease in the
concentralion of serum choleslerol and serum
protein in all subjects. These results agree
with those reporled earlier by e.g. Statland
and Winkel? and Dixon and Paterson® This

effect of posture was not obsarved when the
ratio of serum protein to serum cholesterol
was calculated (Table 1). Thus it may be
suggested that the decline seen in the
concentrations of serum cholesterol and se-
rum protein when the subjects lie down are
due exclusively to an increased plasma
volume.

As can be appreciated from Table 2, the
mean week-lo-week variability in the concen-

fration of serum cholesterol was 7%, the

mean day-to-day variability was 2%. Table 2
also shows that caleulaling the ratio of cho-
lesterol to protein does not improve the
within-person stability in the concentration of
serum cholesterol, when measured over a pe-
riod of two waeeks il posture was kopt as
constart as possible.

We conclude that a correction procedure
for variations in the concentration of serum
cholesterol as described here is useful when

Table

Serum total cholesterol and protein concentratons after 30 min upright and after 30 min supine

1trun chalesteral

terum praoteln ratio protrln,’chulruzrol

preion It apright Tupine difflecenca wpright suplre dl Tarenca uprignt fuping dillerence
I {reat /1) (R1] lgs1) {n) {glmoll (21
famate L1 LI L) sk 1. 1. “h.9 15.6 15.% “0.6
7! male L.09 3.%0 -1 15,3 J0.h «1.1 18.6 18.5 -0.5%
] femsle (3] L1 -6.k n.o 62.% -4.9 14.6 14,8 a1k
4 nale Y. 18 348 -7.9 7.4 7.7 =T.4 20.5 20.6 +0.5
5 female 4.19 3.9} -8.k 7.5 65.0 -9.1% 16.7 14.5 =1.1
b ferale 6.99 6.5k ~b.h 7.0 6L 4 -6.5 10.2 10.2 0.0
nean LI Lkg -6.8 1.0 £6,1 6.7 16,0 16.0 0.7
Table 2

Serum tolal cholesterol

and prolein concentrations after 30 min of standing upright at three different .days

terum cholesteral differsnce terua proteln difference retlo difference
(Pt /1) (1) (g/1) 1) (proteln/chalesterol) (1)

periun nov, 19 dec.l ezl nov.19- dec.l- nov, 13 dec,l dec.l nov.19- dec.i- pov.19 dec.! dec.? nov,|1%- dec.i-
no. dec. | dec.l dec, | dec.l dec. ) dec.?
1 &,56 §.40 5.49 18,4 1.7 7.2 13.7 FLH | 1.5 +0.5 15.4 11.6 13.5 -12.8 -0.7
? L.09 L)} LI 1 + 1.7 +2.9 15.9 75.1 WA -9 +1.6 10,6 17.9 17.7 - 5.8 =11
1 L. 87 5.0 5.01 + 3 -0.1 .o 10.1 13.9 LA | 5.} 15,6 1h.Q (L ] 5.7
L) ). 78 1.45 nn + 1.5 -6 17.4 7.8 1) 0.0 -5.3 0.5 HS 15.8 - 2,0 =1.5
S h.29 bW5) A2 e 5.6 -2.4 .5 69.9 .27 -1.2 +1.9 16.7 15.4 6.1 - 7.8 +4,5
& £.99 6.0 bW - 5.9 .17 n.o 68.5 611 -4 -1.9 10.2 10,9 ‘3.5 o+ 6.9 =57
mzan L L.B8  L.BS 6.9 2.1 7.0 n.s ng 1.3 1.6 16.0 15.1 15.8 6.1 1.9
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plasma volume changes are known to be an
important source of. variation, for instance
when changes in posture, exercise or tourni-
quet application are involved, Howsver, the
week-to-week and day-to-day varation are
most likely true metabolic variations and thus
cannot be corrected for by the determination
of the ralio of the concentrations of serum
protein and cholasterol.
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