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Abstract

Isolation of high-purity albumin from plasma is essential to study albumin kinetics in vivo with tracer techniques. Because of its simplicity
ethanol extraction has been repeatedly used for albumin purification. However, it cannot be excluded that this single-step procedure completely
prohibits contamination by other proteins, especially those known to be produced at an accelerated rate during the acute phase response. Ir
the present study, we wanted to examine the reliability of ethanol extraction in different clinical conditions and to study the effects of potential
impurities on albumin enrichment during stable isotope tracer studies. SDS-PAGE revealed a contaminating protein band at about 25,000 Da
in healthy subjects and postoperative patients during the acute phase response, but not in critically ill patients. According to densitometry about
8% of proteins after ethanol extraction were contaminants. To examine potential contaminant effects on tracer enrich@ideutifie
was given to healthy subjects and postoperative patients. Blood samples were taken after various amounts of time, and albumin enrichments
(tracer/tracee ratios) were determined from isotope ratios obtained by mass spectrometry. Irrespective of the magnitude of tracer enrichment,
postoperative tracer/tracee ratios were significantly higher (on average +10%) in samples exclusively analysed by ethanol extraction than in
samples which had undergone additional electrophoretic purification. No significant effect of the contaminant was seen in healthy subjects.
N-terminal protein sequencing revealed contaminants to mainly consist of apolipoprotein A-1. Its physiology and pathophysiology may
sufficiently explain its variable effects of albumin enrichment. Our findings suggest that exclusive ethanol extraction is inappropriate for
albumin isolation in tracer studies performed during the acute phase response. Ethanol extraction may also not be advisable in all other
situations known to be associated with a rise in apolipoprotein A-1 turnover.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction via fractionation but cannot produce sufficiently pure albu-
min [2,3]. Alternatively, single-step chromatographic meth-
Isolation of highly pure albumin from plasma is a prereqg- ods have been employé#,4], but these also cannot guar-
uisite for tracer studies designed to examine albumin turnoverantee the desired high degree of puiig3]. Other pro-
in vivo. For scientific purposes, several methods for albumin cedures such as multi-step chromatograf#] or auto-
isolation have been examined in the past. Traditional meth- mated FPLJ6] will produce the desired purity, but are ei-
ods like cold ethanol purification according to Cdhipwork therlaborious and time cost]$,5], or technically demanding
[6].
* Corresponding author. Tel.: +49 89 7095 3510; fax: +49 89 700 4418. . Because of its simplicity dissolution of albumm. n aqd-
E-mail addresswhartl@gch.med.uni-muenchen.de (W.H. Hartl). ified ethanol[7] has become popular for albumin isolation
1 Both authors contributed equally. in biological tracer experiments. This method has repeat-
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edly been claimed to yield sufficiently pure albunfifa-13]. 2.3. Procedure

However, because of the nature of this single step proce-

dure this view has been questioned in the gést4,15] 2.3.1. Ethanol extraction

Furthermore, if impurity exists indeed after ethanol extrac-  Ethanol extraction was performed according to Korner

tion, no one has so far studied the relevance of this phe-[7] and Slater and Prest¢h3]. Five hundred microliters of

nomenon for the accuracy of enrichment measurements. 1t10% trichloroacetic acid (TCA) at4C were added to 500!

was the aim of the present study to examine purity of albu- serum. The protein fraction was separated by precipitation.

min after ethanol extraction from samples obtained in differ- Samples were centrifuged at 11,000 rpm for 10 min (Hettich

ent clinical conditions and to analyse interfering effects of Mikroliter, Hettich Zentrifugen, Tuttlingen, Germany). The

potential contaminants on albumin enrichment during tracer supernatant was removed and the pellet was re suspended in

application. 500ul absolute ethanol. The ethanolic albumin solution was
centrifuged again at 11,000 rpm for 10 min. The ethanolic su-
pernatant and 5 ml of distilled water were transferred to an ul-

2. Experimental trafiltration device (50,000 molecular mass cut-off Centriplus
ultrafiltration cone; Centriplus YM-50 Millipore Corpora-
2.1. Subjects tion Bedford, Massachusetts, USA) placed above an universal

bottle. Samples were centrifuged at 5000 rpm for 30 min or

Studies were performed in six healthy volunteers, 10 post- until the fluid had been completely cleared by the filter. The
operative patients and five critically ill patients. Postopera- filtrate was discarded. Sediments attached to the filter were
tive patients had had limited colorectal cancer and had un-resuspended by adding 1 ml of distilled water to the inverted
dergone curative, elective abdominal surgery. These patientshack side of the filter and by spinning the samples at 1500 rpm
were studied during the acute phase response after surgeryfor 15 min (Hettich Roto Silenta/RPm, Hettich Zentrifugen,
had an uneventful postoperative course and were free fromTuttlingen, Germany). Samples were than divided into sev-
signs of organ malfunction and local or systemic infection. No eral aliquots for further analyses (analytical electrophoresis
patient (before surgery) had a history of previous weight loss only, hydrolysation/leucine derivatization/mass spectrometry
or clinical and laboratory signs of malnutrition or metabolic only, preparative electrophoresis with subsequent hydrolysa-
diseases. Critically ill patients were severely septic and hadtion/leucine derivatization/mass spectrometry).
been in the intensive care unit since more than 10 days. Ex-
cept in critically ill patients, informed consent was obtained 2.3.2. Analytical electrophoresis
from all subjects after the experimental protocol had beenex-  An aliquot of the supernatant was used to monitor al-
plained in detail. In critically ill patients an informed consent bumin purity or identification, using a 10% sodium dode-
was not required since neither blood samples were taken forcyl sulphate polyacrylamide vertical slab gel electrophore-
the purpose of the study, nor did we perform experimental sis (SDS-PAGE) and visualization by Coomassie staining.
measures of any kind. Blood analysis was exclusively done Electrophoretically obtained bands of samples were com-
in left-overs from blood samples drawn for routine blood gas pared with bands of commercially obtained human al-
analysis. The study was approved by the local institutional bumin and molecular weight markers (rainbow molecu-

review board (protocol #134/97). lar weight marker RPN 800 and 756, respectively, Amer-
sham Pharmacia Biotech, Uppsala, Sweden). Electrophore-
2.2. Experimental protocol sis was performed using a vertical slab gel appara-

tus (PerfectBIuEM double gel system Twin S, PEQLAB
After 10 p.m., all subjects/volunteers remained postab- Biotechnologie GmbH, Erlangen, Germany). The 12.06 ml
sorptive, except for consumption of mineral water. On the resolving gel was prepared using 4.4 ml of solution contain-
next day, heparinized venous or arterial blood was obtaineding 30% acrylamide, 0.8% bisacrylamide and 69.2%0OH
from each subject. Then, all volunteers consumed an oral bo-To this solution we added 120 of 10% sodium dode-
lus (4 mg/kg) of 1-{3C]-leucine (Tracer Technologies, Som- cyl sulfate (SDS), 3ml of 1.5M Tris/HCI buffer at pH 8.8,
merville, Massachusetts, USA, 99.3at.% enrichment) at 7 4.4 ml H,O, freshly prepared 109%,N,N',N'-tetramethyl-
a.m. Subsequent blood samples were taken at 2, 4, 5, éethylenediamine (TEMED, 8@l) and freshly prepared 10%
and 8h after tracer application. In seven postoperative pa-ammonium peroxodisulfate (§d). The stacking gel was
tients a primed-constant intravenous infusion of'3G]- prepared using 1.26 ml of the above acrylamide solution,
leucine was started at 7 a.m. The isotope infusion rate was75ul of 10% SDS, 1.95 ml of 0.5 M Tris/HCl buffer at pH 6.8,
0.16pmol/kg min (prime 9.umol/kg) andlasted 3,6 or10h.  2.55ml H,O, freshly prepared 10%,N,N’,N’-tetramethyl-
Arterialized blood samples were taken at the end of isotope ethylenediamine (TEMED, 108l) and freshly prepared 10%
infusion. In all subjects who received 33C]-leucine, anad- ~ ammonium peroxodisulfate (54). The electrode buffer
ditional blood sample was collected before isotope adminis- contained 192 mM glycin, 25mM Tris and 10g SDS in 11
tration to determine the background enrichment of protein- H»O, and the sample buffer 2y bromophenolic blue, 0.1 M
bound leucine. Tris/HCI at pH 6.5, 20g glycerol and 4g SDS in 100 ml
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H>0. The resolving gel solution was poured between the at 1 ml/min and electrophoresis was initially performed at
glass plates and covered with distilled water. Polymerisation a constant current of 40 mA (electrophoresis power supply,
was completed after 30 min. Then, water was removed andEPS 1001, Amersham Pharmacia Biotech, Uppsala, Sweden)
the stacking gel was added. The length of the resolving gel for about 2—2.5 h until bromophenolic blue had passed the
was 6.5 cm and the length of the stacking gel 3.5 cm. Wells on gel. Subsequently, electrophoresis was continued at a con-
the slab gel were prepared by a 10-tooth well former allow- stant current of 80 mA for 2.5-3 h. During this period 100
ing for 10 different samples to be analyzed on one slab gel. consecutive samples of 1.5 ml each were collected by a frac-
No airspace was left between the well former and the acryl- tion collector (Bio-Rad Model 2110 Fraction collector, Bio-
amide solution. After completion of the polymerization the Rad Laboratories Hercules, California, USA). Every fifth
well former was removed. To add an adequate amount of al-sample was analyzed by an analytical electrophoresis (see
bumin, albumin concentration in the sample was determined above) to detect the sample fraction containing the albumin
photometrically and the samples were diluted down to a fi- (on average samples ranging from #45/50 to #100). Sam-
nal concentration of 0.5 g/l. Fifty microliters of sample were ples containing albumin were combined and concentrated
combined with 5Qul of sample buffer, and 3l of this mix- by filtration through a Centriplus filter (Centriplus ultrafil-
ture were applied to each well of the gel. Electrophoresis was tration cone Centriplus YM-50, Millipore Corporation, Bed-
then performed at a constant current of 50 mA (electrophore- ford, Massachusetts, USA) with an exclusion pore size of
sis power supply, EPS 1001, Amersham Pharmacia Biotech,50,000 Da. Albumin attached to the filter was resuspended
Uppsala, Sweden) for about 1.5 h until bromophenol blue had by adding 1 ml of distilled water to the inverted back side of
passed the slab gel. After electrophoresis the gel was cut intathe filter and by spinning the samples at 2000 rpm for 15 min.
two pieces thereby removing the stacking gel. For staining the

remaining gel was incubated with 0.1% Cooma&Biglliant 2.3.5. Mass spectrometry

Blue R-250, 50% HO, 40% ethanol and 10% acetic acid. Af-  Methods and data analysis were discussed in detail previ-
ter shaking for 12 h (Celloshaker Variospeed, Biotec-Fischer, oysly [16]. Samples were dried under vacuum with a speed
Munich, Germany) at 60 rpm/min, protein bands were made yac (Savant Instruments, Farmingdale, NY, USA). The pro-
visible by removing the extra staining by adding S0%X  tein was hydrolyzed under nitrogen at F1D for 36 h in

40% ethanol and 10% acetic acid. 6N HCI. For capillary gas chromatography and combustion
_ isotope ratio mass spectrometry analysis, amino acids from
2.3.3. Densitometry proteins (on average 7-8ng) were then converted td\the

After analytical electrophoresis the protein bands were gcetyl-propyl (NAP) ester. NAP-amino acid derivatives were
quantified by densitometry (Elscript 3, Hirschmann Gerate- analyzed in a capillary gas chromatography and combustion
bau, Unterhaching, Germany) with integration of the curve. jsotope ratio mass spectrometry system (GC-IRMS) that con-

sisted of a Hewlett-Packard 5890 Series Il gas chromatograph
2.3.4. Preparative electrophoresis interfaced to a mass spectrometer Delta S (Finnigan MAT,

The resolving gel, the electrode buffer and the sam- gremen, Germany). In an individual sample, all measure-
ple buffer were prepared as described for analytical elec- ments were done in duplicate.
trophoresis. The stacking gel was prepared using 0.84ml  For biomedical studies isotopic enrichment needs to be
of the above acrylamide solution (Sectiéh3.9, 50pl expressed as the tracer/tracee rago GC-IRMS analysis
of 10% SDS, 1.3ml of 0.5M Tris/HCI buffer at pH 6.8,  only yields3'3C values which can be converted into isotopic

1.7ml KO, freshly prepared 10%I,N,N',N'-tetramethyl-  ratios ¢3C/L2C) of the entire NAP-148C]-leucine molecule
ethylenediamine (TEMED, 36l,) and freshly prepared 10%  py the formula

ammonium peroxodisulfate ({d). For eluting buffer we

used a sodium phosphate buffer 0,05M pH 7.2 (sodium- 130,12C — ( s13c ) 0,011

dihydrogenphosphate, pH adjusted with sodium hydroxide). 1000+ 1 '

The resolving gel solution was poured into a cylinder and 1o

covered with distilled water. Polymerisation was completed Where 0.011 representdC/*°C in the Pee Dee Belemnate
after 30 min. Then, water was removed and the stacking gellimestone (PDB) standard for GC-IRMS. However, a cor-
was added and covered with distilled water. After completion "ection is necessary. In contrast to the actua®Gl-leucine

of the polymerization, the cylinder with the gel was inserted Molecule, in NAP-1-4°Cl-leucine one of a total of 11 carbon
into the electrophoresis apparatus (Bio-Rad Model 491 Prep-atoms is labelled. Because of the nature of GC-IRMS analy-
Cell, Bio-Rad Laboratories, Hercules, California, USA). The S|sl,2en_r|chment is determined by measuring the ratit’ef
length of the resolving gel was 3cm and the length of the to _C in the CQ resulting fr(_)m the combus_tlon_ of the total
stacking gel 1 cm. Eluting buffer and electrode buffer were derivatized NAP-14°C]-leucine molecule, yielding

added into the corresponding chambers. Seven hundred an (13~ 12 (13~ /12

fifty microliters of sample were added to 7h0of sample %NAP_'eucme_ (FC/Chsn = (FC/Clax

buffer, and by using a tube, the mixture was directly trans- (13C/*2C)sa represents the ratio dfC to *2C in a sample
ferred on the gel. The speed of the eluting buffer was set and £3C/22C)g is the naturally occurring background ratio.
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Multiplication of Zyap—ieucine With @ correction factor that
takes into account dilution of the label at position 1 by car-
bon atoms at position 2—-11 will yield the tracer/tracee ratio
for 1-[*3C]-leucine Zeycind in the sampldg17]. As we have
previously showij16] the correction factor equals 10.02 and
ZieucineCan be calculated by the formula

10.02ZnaP—eucine
14 [1 — 10.02]ZnAP—eucine

Zleucine =

2.3.6. Protein sequencing

The purified contaminant was desalted on a ProSorb col-
umn (Applied Biosystems, Foster City, CA, USA) and N- Fig. 1. SDS-PAGE of albumin from five healthy control subjects. Albumin
terminally sequenced on a pulsed liquid phase sequencemas separated exclusively by ethanol extraction. Lane 1: albumin (control);
Procise cLC (Applied Biosystems, Foster City, CA, USA) lane 2-5, 7: samples after ethanol extraction; lane 9: untreated sample; lane
according to the manufacturers instructitﬁh&]. ig;g;lﬁgr:tar weight marker; lane 6 and 8: empty. The arrow indicates the

2.4. Statistics
all postoperative patients and healthy subjects and could only
Data are expressed as meaBEM. 313C values and be removed by subsequent preparative electrophoresis. Com-
tracer/tracee ratios in samples with or without electrophoretic Parison with standard molecular weight markers revealed
purification were compared by the pairetést. Correlations  this contaminating compound to possess a molecular weight
were analysed by Pearson’s product moment correlation. AOf approximately 25,000 Da. Protein sequencing identified

pvalue of less than 0.05 was taken as indicating a significant @polipoprotein A-1 (apoA-1) as major source of the contam-
difference. ination. ApoA-1 is synthesised as proapo A-1 in the liver and

gut, secreted into the plasma and transformed into mature
apoA-1 by a proteolytic cleavage over a period of 10-24 h.

3. Results and discussion ApoA-1 associates with lipids to form plasma high density
lipoproteins (HDL)[26,27]

Albumin has well-established and important functionsin ~ The findings in healthy subjects correspond to results from
health. There is evidence, that its kinetic and dynamic proper- tWo other studies where exclusive ethanol extraction was also
ties are significantly altered by surgical stress, chronic renal N0t capable of yielding pure album{i4,15} In contrast,
failure but also by nutritional status and type of di&®]. the group of Ggrllck qnd co-workers _re.ported several times
However, findings are not always consistent, and especially €thanol extraction to yield pure albumin in healthy volunteers
rates of albumin synthesis were found to vary during the acute [8,9,12]or in subjects during laparoscopic surggtg]. Pu- -
phase response after surgica| trauma. ThUS, the Cytokine_rlty was verified either by matrix-assisted laser desorptlon
mediated reduction of albumin synthetic capacity described time of flight mass spectrometfg0] or by SDS-PAGE and
in vitro [20—22]does not correspond to in vivo findings show- ~ Silver-staining, and pictures of corresponding gels were pub-

ing an accelerated albumin turno\[éﬂ_’zg_ZS]A portion of I|Shed tW|Ce[8,9] S|m||ar findingS in healthy SubjeCtS were
these discrepancies may originate from imprecise analytical@/so published by Slater and Pres{d3] who used SDS-
methods. PAGE and Coomassie-staining for verification of purity after

Stable isotopic tracers are an established investigational€thanol extractionKig. 2).
tool for the in vivo investigation of albumin synthegis?].
For appropriate measurement of tracer incorporation isola-
tion of pure albumin from plasma is essential. Because of its
simplicity, ethanol extraction has been widely used for this
purpose and has originally been claimed to yield pure albu- ” -
min [7]. Our results clearly indicate this assumption not to be ' .
the case in healthy subjects and in patients during the acute
phase response after surgical trauma. Furthermore, exclusive > : —
use of ethanol extraction with the latter patients will result
in a significant overestimation of tracer enrichments in albu-
min (on average +10%). As can be seen on the SDS-PAGE
in Fig. 1 (healthy subjects) and 2 (postoperative patients), al- Fig. 2. SDS-PAGE of albumin from eight postoperative patients. Albumin

bumin eXtra(_:ted_ by etha_nOI 'S_ not pure _bUt_ls accompanlfed was separated exclusively by ethanol extraction. All lanes represent samples
by a contaminating protein. This contamination was found in after ethanol extraction. The arrow indicates the contaminant.
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In contrast to healthy and post-surgical subjects, we and centrations of apoA-1 will fall to very low values and this
otherg[11] could not identify relevant impurities in aloumin  phenomenon may have possibly prevented their detection af-
isolated from critically ill patients by ethanol extraction. The ter ethanol extraction.
latter authord11] compared ethanol extraction with anion In ICU patients with multiple organ failure similar mech-
exchange chromatography (FPLC) which has been shown toanisms may have prevented the identification of apoA-1 after
result in a more than 99% purity of the isolated albuigi exclusive ethanol extraction. In critical illness very low lev-
Albumin was isolated in parallel by both procedures in the els of apoA-1 have been described resulting from the com-
same patients and the authors found identical bands accordindpined effects of impaired hepatic lipoprotein synthesis, ac-
to SDS-PAGH11]. celerated apoA-1 catabolism and losses into the interstitial

In an attempt to improve the purity and to eliminate spacg30-32] Thus, apoA-1 concentrations may have been
apoA-1 from samples in healthy and postoperative subjectsalso too low to interfere significantly with ethanol extraction.
we examined several modifications of the procedure for = The question remains whether apoA-1 contamination is
ethanol extraction. The following modifications were tested: relevant for tracer studies aiming at the measurement of al-
bumin synthesis. Our results indicate a relevant confounding
effect in postoperative patients. In healthy volunteers, this
effect seems to be of minor importance. In our healthy sub-
jectsd13C values in plasma albumin measured by GC-IRMS
at various times after 1¥C]-leucine administration did not
depend on the analytical method. Corresponding average
values (7.46+ 3.60 with electrophoretic purification, and
—7.37+ 3.48 without purification) were comparable. There
was also an excellent correlation betweerdthi€ values ob-
tained by the different methods emphasizing the approximate
identity of albumin enrichment and enrichment of apoA-1
(Fig. 3). These findings are in line with published normal
rates of fractional albumin and apoA-1 synthesis being fairly
similar in healthy subject83,34]

Plasma from postoperative subjects yielded different re-
None of the above modifications was capable of elimi- sults. Thered3C values in plasma albumin varied depending
nating apoA-1 according to the respective SDS-PAGE which on the analytical procedure. Corresponding average values

still revealed an additional band. These results suggest thatwere significantly higher with exclusive ethanol extraction
apoA-1 must be tightly bound to albumin and is resistant to than with ethanol extraction and subsequent electrophoretic
simple alterations of the described procedure for ethanol ex- purification (-5.54+ 3.42, p<0.01 versus—8.19+ 3.06).
traction. Itis, however, unclear why soif&9,12,13]Jbut not

all [15] previous authors missed apoA-1 in their SDS-PAGE

(a) Use of EDTA, heparinized or citrate plasma instead of
serum.

(b) Reduction of the sample volume from 500 to 230n
order to avoid an eventual clogging of the filter.

(c) Use of ethanolic instead of aqueous TCA.

(d) Reduction of the TCA volume (2Q4 instead of 75Qul).

(e) Two subsequent TCA precipitation steps instead of one.

(f) Ultracentrifugation at 4C.

(g) Washing of the samples with acid buffer instead of dis-
tilled water.

(h) Washing of the samples with SDS and mercaptoethanol
instead of distilled water. Thereby it was hoped to sepa-
rate albumin from the contaminating protein(s) by break-
ing up disulfide bridges during the filtration step.

of samples from healthy subjects. Presumably, variations in §1%C with

the SDS-PAGE procedure itself may explain the discrepan- purification

cies. Thus, Slater et 4lL3] used an SDS-PAGE according to 10 -

Maguire[28] of which the staining procedure included only y=0’2601x‘ 02047 2

0.025% Coomassie Blue, one fourth of the concentration used Ro=0iga #1 8'°C without
by us. Furthermore, it is clear that variations in the amount -4 ____ purification
of albumin used for analytical electrophoresis will have an 25 20 -15 -10 -5 5 10

effect on staining. In postoperative patients on average 8% w7

of the isolated proteins were not albumin (as determined by ¢ 10 4

densitometry), and this percentage was even lower in healthy

subjects. Garlick and co-workers used less thamd.4lbu- A5

min per well for analytical electrophore$8. These albumin e

amounts are markedly smaller than those used by us (about

9 g albumin per well), and they may eventually contain too 25 -

little apoA-1 to be detected in healthy subjects even by sil-

ver staining8,9,12] A similar mechanism may also explain P < 0.00005

the negative findings from specific mass spectrometry anal- . . _ .

ysis[10]. In the latter study, samples were taken intraopera- Fig. 3. CorreI%tlon beMee& C yalues in plasma albumin from healthy

tively at a time when hepatic protein svnthesis is markedl volunteers. 143C]-leucine was given orally and blood samples were taken
y P . P O y . Y after various amounts of tima'3C values were measured by GC-IRMS in

depressefl9], and when fluid administration and blood 10SS  the same sample after ethanol extraction with or without subsequent elec-

will globally reduce levels of plasma proteins. Thereby con- trophoretic purification.
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8'°C with z euwithout
purification purification
20,0 - y=1,103x + 8E-05

0,0040 R®=0,9765

y=1,1083x + 3,5026

R 0,9777 10,0 4 00030
§'3C without ’

a / purification

-300 -200 -108/ 00 100 200 0,0020 1
-10,0
0,0010 - ¢
2, o, With purification
E 4 L
200 0,0000 . . . —

0,0000 0,0010 0,0020 0,0030 0,0040

-30,0 -
p < 0.00005

p < 0.00005 Fig. 5. Correlation between tracer/tracee ratig,j for 1-[**C]-leucine

from plasma albumin in postoperative patients!3G]-leucine was infused
Fig. 4. Correlation betwees?3C values in plasma albumin from postopera- over various amounts of time ag, was calculated frord13C values de-
tive patients. 14°C]-leucine was infused over various amounts of time and  termined in background blood samples and blood samples taken after tracer
313C values were measured by GC-IRMS in the same blood sample after infusion.33C values were obtained by GC-IRMS in the same sample after
ethanol extraction with or without subsequent electrophoretic purification.  ethanol extraction with or without subsequent electrophoretic purification.

Therefore, it is clear that in postoperative patients
Furthermore, a highly significant linear correlation was found enrichment of apoA-1 must be considerably higher than
between the values obtained by different methad&C val- the corresponding albumin enrichment. Most likely these
ues from impure samples were about 1.11 times higher thangitferences in enrichment also reflect differences in synthesis
those from purified sample&ig. 4). This ratio remained al-  or turnover, implying that the postoperative rate of apoA-1
most the same when background enrichments and isotope disynthesis should be faster than that of albumin and also
lution 1-[**C]-NAP-leucine were taken into account. Thus, faster than the apoA-1 synthetic rate seen in healthy subjects.
tracer/tracee ratios also varied according to the analytical This theory is in line with physiology and pathophysiology
procedure Table 1) and were significantly higher in im-  of apoA-1 metabolism. Because of perioperative fluid
pure than in pure samples (0.0028.0004,p<0.01 versus  and blood losses, a temporary minor decline of apoA-1
0.0020+ 0.0003). Correspondingly, also a highly significant concentration can be observed after surd@;36] In an
correlation between corresponding tracer/traceee ratios wasattempt to compensate for apoA-1 losses, apoA-1 synthesis
found, and the ratios from impure samples were on aver- rises significantly37—39]} possibly mediated by cytokines,

age 1.1 times higher than those from pure sampés 6). steroids or colloid osmotic pressu#d,37]
In individual samples, this difference was as high as 40%  Qur results suggest that exclusive ethanol extraction is
(Table J). inappropriate to isolate albumin in human tracer studies.

In postoperative patients the resulting error may potentially
Table 1 be large. Even if analysis of samples from postabsorptive
aple .
Tracer/tracee ratioZfy) for 1-[*3C]-leucine from plasma albumin in post- health){ SupJeCt_S Seems t.O be Ie;s aﬁeCt_ed’ u;e of ethanol
operative patients extraction is still not advisable since various dietary, hor-
monal and medicamentous manipulations are known to alter

Sample Duration (h) of Zjeu (Without Zjey (With A

number tracer infusion purification) purification) apoA-1 kinetics.

1 3 0.0010 0.0009

2 6 0.0014 0.0010
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