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ABSTRACT. The diagnostic usefulness of fasting total serum bile acids (SBA)
in assessment of hepatic function alterations were evaluated in 30 healthy sub-
jects and 57 patients with obstructive jaundice. The values of SBA were com-
pared with standard liver function tests. SBA can be used as an additional liv-
er function test.
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Introduction

Serum bile acid levels (SBA) mirror an intricate interplay of liver and intestine, linked
by the biliary and the vascular system, comprising synthesis and secretion, concentra-
tion and dilution, uptake and clearance!!l.

Therefore, disturbances of bile acid metabolism must be expected not only in liver
disease, but also in disorders of the biliary tract and the intestine; and by impairment of
the portal circulation, too. ’

In patients with liver diseases all phases of bile acid metabolism are probably altered.
These include uptake and bile acid synthesis, conjugation, intracellular transport and se-
cretion into the bile.

The synthesis of bile acids is changed in liver diseases both quantitatively and qual-
itatively. Vlagcevec et al. and others authors!?3*] have shown that in liver cirrhosis,
where the abnormalities of bile acid metabolism have been explored in greater depth

Correspondence and reprint requests to: DR. M.A.M. Ajabnoor, P.O. Box 9029, Jeddah 21413, Saudi Arabia.
Accepted for publication 28, January 1997.

41



42 . M.AM. Ajabnoor et al.

than other forms of chronic or acute hver disease, the synthesis of cholic acid is mark-
edly decreased- (up to 75%), while chenodeoxycholic acid synthésis is virtually un-
changed. This profound decrease of cholic acid synthesis is the principal factor for the
reducuon of the bile acid pool to nearly half of the normal level in cirrhosis (1.2 vs
229) 0

The conjugation of bile acids with glycine or taurine may also be changed in liver
disease with intra- or extrahepatic cholestasis. However, no significant correlation has
been observed between the degree of liver disease and the glycine/taurine ratiof6],

Bile secretion is a particularly vulnerable hepatic function. Therefore, it is impaired
in a variety of liver diseases. At the cellular level, there may be various primary sites
of injury: the sinusoidal or the canalicular portion of the plasma membrane may be in
disarray; the intracellular transport may be inhibited, and eventually, the pericellular
permeability may possibly be altered.

In liver disease, the hepatic clearance of bile acids is impaired. Matern et al.!”) found
that, in cirrhosis, the extraction of conjugated cholic acid decreased to 30%, and that of
conjugated deoxycholic acid decreased to as little as 17%. Consequently, bile acids in
serum are found to have higher fasting levels, steeper postprandial increase and a higher
total postprandial elevation, when expressed as the area under the curve.

The determination of SBA was claimed to be more spec1f1c than the conventional la-
boratory liver function tests'®) and as sensitive as the bromsulfalien retention test and
the indocyanine green clearance test for the detection of liver diseases!!%l. The measure-
ment of SBA levels after gallbladder contraction has been reported also to further in-
crease diagnostic sensitivity of the test [!1], mainly for the cases of anicteric liver dis-
eases and ‘minimal’ liver affection!”'2). SBA concentration has been claimed to reflect
liver morphological eterations and also the seriousness of the hepatic affection!!314-13],
SBA determination seem to have prognostic value in liver cirrhosis and it is of some
value in establishing an approximate survivorship prediction in liver cirrhosis{'®!,

The role of SBA determination in clinical practice is still debated!!”"!8]. Questions
arise not only because of some contradicting results{!>2% but also from a poor under-
standing of the pathophysiological meaning of altered levels in liver diseasel?1:22:23],

Therefore, this investigation evaluates the use of SBA as a liver function test for the
detection of derangement in cholestasis.

Materials and Methods

Fasting sera were obtained from 57 patients with obstructive jaundice due to common
bile duct stones. Diagnoses was based on clinical biochemical, and radiological
grounds. The control group of subjects included 30 healthy individuals with no ev-
idence of liver disorders on clinical examination and biochemical analysis. All patients
and controls were matched for age and sex.

SBA was measured by enzymatic fluorometric method®*]. Liver function tests were
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performed including total bilirubin (BIL), total proteins (TP),gamma glutamyl trans-
peptidase (GGT) , alkaline phosphatase (ALP), and alanine aminotransferase (ALT) by _
Hitachi 717 auto chemical analyzer and pseudo cholinesterase (CHE) was determined
by the change in colour of the indicator bromothymol as described previously. The sta-
tistical test for significance used was Student’s t-test!26].

" Results

Table 1 shows the mean values of total SBA in the subjects studied. The fasting total
SBA in 30 control subjects was 6.5 £ 2.1 umol/L (Mean £ SD). -SBA was high in pa-
tients with obstructive jaundice: 52.4 £ 25.3 umol/L (p < 0.0001). Patients with ob-
structive jaundice had significantly raised control levels compared with normal subjects:
51.8 £ 44.0 umol/L and 13.8 + 3.3 umol/L, respectively (p < 0.0001), CHE was sig-
nificantly decreased in patients with obstructive jaundice as compared to controls: 4705
+ 1333 IU/L and 5799 * 466 IU/L respectively (p < 0.0001). The level of ALT in con-
trols was 19.6 £ 9.8 IU/L while in patients with obstructive jaundice was 120.1 + 59.4
IU/L (p < 0.0001). The level of ALP was significantly elevated, as expected, in patients
with obstructive jaundice than in control subjects: 205.02 + 115.76 and 64.7 £ 16.7 IU/
L, respectively (p < 0.0001). Also GGT was significantly elevated in patients with ob-
structive jaundice than in control group 114.9 £ 63.8 and 20.1 £ 6.9 TU/L, respectively
(p < 0.0001). Serum TP level in control group was 71.5+ 7.1 g/L and 61.9 £ 15.0 g/L
in patients with obstructive jaundice (p < 0.0001).

.

The relationship between SBA and other liver function tests were calculated using
two-tailed two-sample analys1s[26] in 57 patients with cholestasis and is shown in Table
1. SBA did not correlate well with TP and CHE. The correlation between SBA and both
BIL and gamma GGT was significant but was weak with both ALT and -ALP.

In search of a relationship between SBA and CHE (Fig. 1) it was found that many de-
terminations were dropped in the upper right quadrant in which SBA is elevated and
CHE is normal. In contrast, in the lower left quadrant, only one specimen was ob-
served. These facts indicate that SBA is more specific and sensitive than CHE in ob-
structive jaundice (Fig. 2). But on examining the correlation between SBA and other
liver function tests it was observed that nearly SBA is as sensitive as BIL, ALT, APL
and GGT (Fig. 2,3,4,5,). :

Discussion

~ The raised levels of SBA in cholestasis may reflect failure of clearance which may

-be accompanied by hepatic necrosis. All of the patients studied except one had high
SBA levels with abnormal levels of other liver function tests which is in agreement with
other mvestlgatorsm]

Kadohara et al.1?8] ‘noticed impaired clearance of SBA in liver cirrhosis and it was
closely related to the extent, form and location of oesophageal varies.

SBA correlate well with BIL and GGT. ‘Chen et al. [29], found that SBA correlated
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Fic. 1. Relationship between serum bile acid (SBA pumol/l) and cholinesterase (CHE [U/L) in obstructive
jaundice. The vertical and horizontal lines within the X and Y axises represents the normal range

for SBA and total CHE.
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FiG. 2. Relationship between BIL (SBA umol/L) in obstructive jaundice. The vertical and horizontal lines
within the X and Y axises represent the reference range for SBA and total BIL.
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Fic. 3. Relationship between (SBA pmol/L) and (ALT LU/L) in obstructive jaundice. The vertical and hor-
izontal lines within the X and Y axises represents the reference range for SBA and ALT.
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FIG. 4. Relationship between (SBA pmol/L and alkaline phosphatase (ALP IU/L) in obstructive jaundice.
The vertical and horizontal lines within the X and Y axises represents the reference range for SBA
and total ALP. ’
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FIiG. 5. Relationship between (SBA pmol/L and GGT) in obstructive jaundice. The vertical and horizontal
lines within the X and Y axises represent the normal range for SBA and GGT.

well with BIL and ALT in acute and chronic hepatitis and ALP in cholangical diseases.

Osuga et al.3%, stated that among the conventional liver function tests, SBA correlat-

ed mostly well with serum BIL and other serum bile acids significantly correlated with
indocyanin green clearance (ICG) test. Also, they observed that histologically SBA
correlated with inflammation and fibrosis in chronic liver diseases. They concluded
that SBA determination is a useful liver function test and considered it to reflect he-
patocellular injuries like transaminase, jaundice-like bilirubin and effective hepatic flow
like ICG. But Skrede et al.[*!), failed to correlate bile acid with other liver function
tests.

SBA determinations were found to be as sensitive as total BIL, ALT, and GGT.
Chen et al.!®], claimed that SBA is more specific and sensitive than total BIL in acute
hepatitis, chronic hepatitis, liver cirthosis and hepatoma. Other investigators claimed
that SBA are more specific than the conventional laboratory tests and as sensitive as
bromosulfalein retention test and ICG test for detection of liver diseasel>2.

Ferraris et al. [33],-compared the diagnostic value of SBA determination and conjugat-

ed cholic acids (CCA) with that of routine liver function tests in patients with liver dis-
eases. SBA was found significantly more sensitive but less specific than CCA. Aspar-
tate aminotransferase was nearly as sensitive as SBA.

Cravetto et al.34, evaluated the diagnostic utility of the SBA for both the detection
of the disease and the assessment of the liver function impairment and he concluded that
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SBA determination is a highly specific but less sensitive test for the detection of liver

diseases and they are not reliable in the assessment of the severity of liver function al-
terations.

From the above it can be concluded that SBA can be used as an additional liver func-
tion test.
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