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The changes in serum prealbum~n (transthyretiri) and scrum albumin i r ~  acute and chronic livcr 
diseases were investigated. Albumin has long been used as a useful indicator of liver l'unctiun bul 
serum prealbumin has recently been noted for its clinical signii'icance in acure liver diseases. Serum 
prealbumin concentrations and liver function tests (albumin. bilirubin, alanine aminotransferase) 
were determined on blood obtained frotn nortnal donors (n=14X) and from patients suffering from 
liver diseases (n=78) such as acute viral hcpatiti~, chronic active hepatitis. cirrhosis and hepatnnia. 
The mean seru~n prealbumin concenl~~atir)i~ in norinal suhjects was 29.6+ 4.82 mg/dl whilu thc nlean 
scrum preal hun~in  concentration iri patients wilh livcr discasc was greally reduced (acutc viral 
hepatitis = 15.3 + 7.4mg/dl; chronic active hepatitis = 10.2 + h.4mgldl; cirrl~osis = 9.9 2 6.4rngldI 
and hepnturna = 10.7 + 4.2). Albumin concentrations dropped slightly (13% cornpared to control) 
in acute viral hepatitis but dropped markedly (28% cornpared to control) in chronic liver diseases. 
The study suggests that serum prealbumin concentration might be a more sensitive indicator than 
albumin in assessing liver dysfunction i n  wutc liver diseases. 
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1NI'KOr)UCI'ION thyroxine. The name prealhuinin derives from 

The common biochemical investigations when 
liver disorders are suspecwd are: total proteln, 
albumin, bilirubin and enzymes level such as 
aspartate arninotransfernse (AST), alk. J l '  ~ n e  
phosphatnse (ALP) ;md i~lanine aminotransfcraae 
(ALT). The erizyme tests indicate the degree of 
hepatocellular damage but do not necessarily 
indicate the degree of impairment of  l iver 
function. 

'I'he liver play< an impurtant ride in the 
synthesis and catabolism uf plasma proteins. 

its electrophoretic mobility rclative io albumin 
i.c. it migrates fasler lhai~ alb~unin on clcctrcl- 
phorcs i~  at pH 8.6. Prealbumin has H short half 
lirc of 1.9-3.6 days,: thus its lcvel in plasma is 
currently the most sensilive indiunlor oK any 
changes affecting its synthesis and catabolism. 
Teppo and Maury F evaluated lhe use of 
prealbumin in the differenlial diagnosis of Liver 
disease ancl concluded that prenlbumin rellecls 
the severity of acute llver injury more closely 
than albumin. 

Thus tllc study of scrum prc)teinsprofile provides 
a useful wnd [rue estimalion of the patholopical 

MATERIALS AND METHODS 
- 

condilion and the severity of acute liver S u b j ~ o s  
imflammation. Albumin has been used as one 
of the indices of liver function but because of its 
long half life of 2 U  days: it remains within the 
rlormal range in acute hepatic disease.' 

More recently, the clinical usefulncss of 
prealburnin as a general index of liver fimct~on 
has been noted.'-' Prealhuinin or Irans~hyrelin 
('I'TK). has a ino lcc~~lar  weight of 51,000 and is 
a tcrramer which is composed of four tryptophnn 
rich idenlical subuuils ol' 127 amino acids each. 
TL is a plasma transport protein for retirlol and 

A total of L48 normal individuals (blood dr)ilors 
of IIospital Universiti Sains Malaysia, Kubang 
Kcrian, Kclantan, Malaysia w h o  were ahscascd 
clinically ~ IJ  be healthy) aged 2 1-45 years old 
were randomly picked for tlr: estimation of 
t~ormal serum prealbumin levels. 

l00 patients (fmm the outpiltie~it cli~iic and 
from the wards) aged 4-83 ycars old with clinical 
and biochemical evidence or livcr discaw wcrc 
chrncn for this study. 50patieuts had acutc viral 
hepatitis while the other 50 patienls sufkred 
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TABLE l: Biochemical parameters in patients with liver diseases 

Disease n P A Albumin ALT Bilirubin 

Normal 148 29.6 + 4.8 47.2 + 4.6 35.0 + 26.1 8.7 + 11.1 

Acute viral 
hepatitis 48 15.3 + 7.4" 41.2 + 4.0" 835.3 + 612.6" 106.8+ 7 1.6" 

CAH 15 10.2 + 6.6" 33.9 + 6.5" 155.1 + 114.5" 94.4 + 90.6" 

Cirrhosis 16 9.9 + 6.4" 28.1 + 8.0" 79.7 + 65.6# 86.3 +l 1 1.9# 

Hepatoma 9 10.7 + 4.2" 32.8 L 5.0 90.7 + 110.8@ 101.3+163.4A 

PA = Prealbumin 
ALT = Alanine aminoransferase 
CAH = Chronic active hepatitis 

*p < 0.001, #p < 0.01, @p < 0.5, Ap < 0.1 as compared to respective normal values 

from chronic liver diseases. 
Due to incomplete data from some of the 

patients, only 47 patients with acute viral hepatitis 
within 1 month from the onset of clinical 
symptoms and 30 patients with chronic liver 
diseases (chronic active hepatitis; cirrhosis; 
hepatoma) were finally selected from the study. 

Biochemical investigation 

of 24-37 mg/dl using a similar method and the 
study by the Beckman group using Beckman 
ICS rate nephelometer with a normal range of 
17-42 rng1dl.l Fig. 1 shows the rocket 
immunolectrophoresis of serum prealbumin 
profiles of some of the normal subjects. Al- 
though measurement of serum prealbumin using 
rocket immunoelectrophoresis method is labo- 
rious and limited by batch size of 10- 15 samples, 
it is a less expensive method (RM 1.55 per test) 

Serum total protein. albumin, bilirubin and ALT 
to the automated method 

levels were a Hitachi 705 
Beckmann ICS Analyser (RM 9.28 per test). 

Automatic Analyser (Boehringer Mannheim), 
The mean concentrations of serum 

while serum prealbumin levels were determined prealbumin, albumin, ALT and bilirubin in 
by rocket immunoelectrophoresis. 

patients with acute viral hepatitis (type B) and in 
chronic liver diseases are summarised in Table 

Rocket immunoelectrophoresis 1. 
Gel slides (84 X 94 X 1 mm) containing 0.00583% 
prealbumin antiserum (Behring, FRG) in 1% 
agarose in barbitone buffer, pH 8.6, were used. 
A row of 15 wells were punched at the lower 
margin of the gel slide. Appropriate control (3 1 
mg/dl) and standard sera (30 mgldl) were di- 
luted serially and tested along with the test 
sample. After electrophoresis for 5 hours at 250 
volts, the slide was dried and washed with saline. 
The slide was then stained with Coomassie 
Brilliant Blue R-250 and the rockets were 
measured to draw a standard curve and the 
unknown samples read against the curve.6 

RESULTS 

The serum prealbumin concentrations in healthy 
blood donors was 19.96-39.2 mgldl with a mean 
of 29.6 + 4.82. This is comparable to the study 
by Sawant et a14 who obtained a normal range 

In acute viral hepatitis, the mean serum 
prealbumin was 15.3 + 7.4 which is lower than 
the normal range (19.96-39.2 mgldl). The mean 
serum albumin levels was 41.2 + 4.0g/l, show- 

TABLE 2: Biochemical parameters in pa- 
tients with acute viral hepatitis: 
comparison of results of week 1 
and week 3 samples 

Biochemical values Week 1 Week 3 
(Mean + SD) (Mean + SD) 

Prealbumin (mgldl) 14.7 + 5.8 27.0 + 9.1" 
Albumin (g/l) 40.0 + 5.2 41.7 + 4.3 
ALT (UP) 921.9 + 489.0 180.2 + 116.0** 
Bilirubin (umol/l) 125.2 + 89.1 45.2 2 44.2 

*p <0.05, **p < 0.01 as compared to week l 



PREALBUMIN: INDICATOR OF LIVER DISEASE 
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FIG. 1: Serum prealbumin profile of normal subjects as determined bx rocket immuno- 
electrophoresis. A, B, C and D represent standard sera prealbumin concentrations 
of 4 mg/dl. 12 mg/dl, 20 mg/dl and 50mg/dl respectively. E-0  represent prealbumin 
concentrations in normal subjects. 
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FIG. 2: Serum prealbumin profile of 3 patients with acute viral hepatitis. A, B, C and 
D represent standard sera. F-G. H-l, and J-K represent week I and week 3 
samples of 3 hepatitis patients respectively. 



ing that albumin levels were unty slightly af- 
iected in acute hepatitis, that is a drop of 17.7%. 
from the normal values. Serum ALT Icvcl.; 
were 10-1UOx the normal range whilc hiliruhin 
levels were 1-10x the normal rangc. 

In chronic liver diseases (CAII, cirrhosis, 
hepatoma), the mean serum prealburnin ( 1  0.27 
+ 5.9ing/iiI) was lower than that of patients 
suffcriilg from aulltc viral hepatitis (15.3 5 
7.4mg/dl). Albumin levels are decreased in 
chronic liver diseases, the lowest heing in liver 
cirrhosis (mean = 28.1 + 8.01/1). Serum ALT 
Icvels in thcse patients were 2-IOx nr~rmal lev- 
els. Serurn bilirubin levels were almost thc 
same in both acute and chronic cases. 

In I I patients w ~ t h  acute viral hepatitis. a 
seco~ld sample was obtained two weeks after the 
patient's first vil;it at the outpatient clinic for 
rcpcat analysis of serum prealbumin. albumin, 
ALT and bilirubin (Table 2 and Fig. 2). 

Serum prealbumirl levels were lowcr than thc 
normal range in week 1 but returned to normal 
values by the third week. However, serurn 
albumin levels hardly changed during the bout 
of viral hepatitis. Serum ALT levels were raised 
in week l .  Rj7 the third week serurn ALT le\~els 
were significantly l(~wcred but did not return to 
nornmal valucs. In week l ,  bilirubin levels were 
high in 8 out o r  11 patients while 3 out of I I 
patients had serum bilirubin valucs within nor- 
mal range (< 2U umol/l). By thc third wcck, 
serum bilirubin levels in most of thcse patients 
had fallen to  alrnost 70% of the initial week I 
value. but had not returned to normal levels. 

By using a specific. sensitive i~nmunolugical 
method, it is possible to shuw that scrum 
prealbumin levels were significanily low in pa- 
tients wit11 acute viral hepatitis and in chronic 
liver diseases ('['able 1). Hou,ever, serum albu- 
min levels in  patients with acute viral hepatitis 
were only slightly affected and 111 some cases 
stayed within the normal range. This pattenz is 
a retlection of the half-life of the two proteins, 
being 1-2 day F in the case of prealburnin and 20 
days in thc casc or albumin. Thus changes irl 

prealbumin levels reflcct liver's synthetic func- 
tion rnore sensitively than albumin. 

The fall in serum prealbumin levels in chronic 
liver diseases as sccn f r ~ ~ i n  Table I reflects the 
yeverity of Liver injury inure sensitively than 
albumin. Decreased lcvcls of <erurn prealhu~nin 
havc been rhown in hcpatohiliary d i ~ e a s c s . ' . ~  

The present  study shows  that s e r u m  
prealbumin levels were significarltly low in pa- 
tients with acute viral hepatitis. Two weeks 
after the presentatiun, serum prealbumin began 
to rise returning tcl almost normal levels. This 
elevation is accompanicd by the falling levels of 
hiliruhin and ALT. This i s  in Iinc with the 
rcsults of the study by Sawant et al.? Pattcrn of 
seruin prealbumin, ALT and bilirubin levcls 
returning to nonnal values could have been seen 
rnore clearly if subsequent samples were included 
(fourth and fifth neeks after clinical presenta- 
tion). Because of difficulties i l l  getting patients 
tc~ ctiine fur followups, i~vailabilitg of subsequent 
samples was not possible. 

In acute hepatitis, low serum prealbumin 
levcls tend to correlate inversely ni th  ra~sed 
serum ALT levels (r = 0.40) than albumin did (r 
= 0.18). This may suggest that for acute viral 
hepatitis. serum prealbumin level is a more 
sensitive indicator of early liver dysfunction 
than serum albumin. 
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