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Ethanol challenge in non-alcoholic patients with
schistosomiasis

R D Martins, D R Borges

Abstract
Aims: To evaltuate serum y glutamyl-
transferase (GGT) activity in a group of
non-alcoholic patients with the hepatoin-
testinal form of schistosomiasis; and the
response of both GGT and alkaline phos-
phatase to an ethanol challenge in two
subgroups of patients with different base-
line serum concentrations of GGT.
Methods: Seventy six non-alcoholic, non-
smoking hepatitis B virus (HBV) negative
men with normal body mass index, who
denied blood product transfusion or use of
medication, were studied (30 healthy vol-
unteers (control group) and 46 patients
with the hepatointestinal form of schisto-
somiasis). GGT activities were deter-
mined in all subjects and the ethanol test
(measurement ofGGT and alkaline phos-
phatase (ALP) before and 24 hours after
the ingestion of 1 glkg of ethanol) was
performed in 14 patients (7 with GGT
below 25 IUll and seven with GGT above
25 IUll). The ethanol serum concentra-
tions were determined in the samples
collected one hour after ingestion of the
solution in four patients with schis-
tosomiasis.
Results:The mean serum ethanol concen-
tration one hour after the ingestion was
0*7 gil and all patients were clinically
intoxicated. GGT was below 25 IU/1 in all
30 volunteers and in 33 ofthe patients with
schistosomiasis. In 13 patients the GGT
varied from 28 to 140 IU/1. The two
enzymes GGT and ALP determined in the
14 patients submitted to the test were
positively correlated in the baseline sam-
ples (r = 0.8130) as well as in the samples
obtained 24 hours after stimulation
(r = 0.7921). Neither the plasma activity
of GGT nor the GGT:ALP ratio was
affected by the ethanol challenge.
Conclusions: These results suggest that
the mechanisms for the increase of GGT
serum activity in schistosomiasis and in
alcoholism differ. In the latter, micro-
somal induction increases GGT serum
activity, while alterations in the biliary
tree may be responsible for the increase
observed in patients with schistosomo-
siasis.

(3 Clin Pathol 1993;46:250-253)

Affecting more than 200 million people, schis-
tosomiasis is the most common cause of liver

disease in man.1 The last survey on the
prevalence of schistosomiasis in Brazil shows
that transmission of the diseases occurs in 1 1%
of the national territory, and it is estimated that
there are 6-8 million people infected. Most of
the patients with schistosomiasis (90-95%)
evolve to a mild chronic form, also called
hepatintestinal schistosomiasis, characterised
by the presence of scattered granulomas in the
liver and by partial fibrosis. The initial parasite
burden and the host's immune response deter-
mine the evolution of the remaining 5-10% to
the advanced chronic form, characterised by a
massive periportal fibrosis (Symmers's fibro-
sis).2
The functional evaluation of the liver in

schistosomiasis has not yet been regulated, and
most studies with such patients have not
clearly excluded alcoholics and hepatotropic
virus carriers. Grouping of patients with schis-
tosomiasis according to the Child-Pugh criter-
ion3 is inadequate, as the liver parenchyma
remains preserved even in the more advanced
forms and most patients would be classified as
being in the Child-Pugh A group. Changes in
the metabolism of cholylglycine,4 bromsulpha-
lein,' and antipyrine6 can reflect the deviation
of the blood flow by collateral circulation
rather than a dysfunction of the parenchyma
liver cells. In these patients a decrease in the
protein plasma concentrations of the coagula-
tion or anticoagulation systems can be inter-
preted as a liver deficiency in synthesis or
chronic consumption coagulopathy.78

Besides the functional evaluation, raised
serum enzyme activities used in clinical prac-
tice for the detection of hepatic aggression have
been reported in the chronic parasitosis forms,
but the mechanism responsible for these
alterations is not yet clear. Although liver
schistosomiasis is not characterised by the
presence of cholestasis, an increase in y gluta-
myl transferase (GGT) occurs more often than
transaminases in these patients.9
Serum y glutamyl transferase activities vary

according to the sex, age, weight and smoking
habits of the population being studied. Diag-
nostic specificity is limited because GGT
activity may increase in several liver diseases.'0
Better specificity is achieved when such activ-
ities are evaluated with those of alkaline phos-
phatase (ALP), as both increase in a parallel
manner in cholestasis. An increase of GGT
disproportionately higher than that ofALP is a
strong suggestion of alcohol abuse even when
histological changes are absent."
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groups of moderate drinkers (60 to 80 g/etha-
nol/day) with normal liver histology after a four
week abstinence produced a significant
increase in serum GGT activity with a zenith at
24 hours'2.
The aim of this work was to evaluate GGT

in a uniform group of patients with a hep-
atintestinal form of schistosomiasis, free from
other factors that could injure the liver, and to
evaluate the GGT and ALP response to the
ethanol test in two subgroups of patients with
different baseline GGT serum activities.

Methods
The series comprised 76 patients attending the
outpatients at the Clinical Gastroenterology
Division, Escola Paulista de Medicina, Sao
Paulo. To obtain a uniform group we included
adult males with a relatively normal weight
(23-26 kg/M2), who denied habitual alcohol
consumption (anamnesis and CAGE ques-
tionnaire), smoking, prior blood transfusion,
regular use of drugs but who were negative for
HBV serology (radioimmunoassay for HBsAg,
anti-HBc, and anti-HBs).
These 76 subjects were divided into two

groups: a control group of 30 healthy subjects,
aged between 21 and 34 years; and a schis-
tosomiasis group of 46 patients with the
hepatintestinal form, aged between 19 and 34
years, the diagnosis being established by pres-
ence of Schistosoma mansoni in the stools. The
liver was not palpable 3 cm from the right
costal margin or the xiphoid appendage in any
of the patients; spleen was not noted to be
enlarged by percussion or palpation.

Determinations of y-glutamyl transferase
and alkaline phosphatase activities were deter-
mined immediately after the serum was

obtained, at 37°C, in duplicate, by methods
based on the recommendations of the German
Society for Clinical Chemistry (Merck SA;
catalogue No 125.939 for y-glutamyl transfer-
ase and No 14316 for alkaline phosphatase).
The ethanol test was performed as described
by Nemesanszki et al'2 in 14 patients: seven

with GGT of < 25 IU/l and seven with GGT
of > 25 IU/l. We collected baseline blood
samples and further samples 24 hours after a

10% ethanol solution had been ingested with
orange juice (dose: 1 g ethanol/kg body weight
in a one hour period) to determine GGT and
ALP values. The serum ethanol concentrations
were determined in the samples collected one

hour after ingestion of the solution (Merck;
catalogue No 123960). Additionally, the etha-
nol test was given to two alcoholics (intake of
100 g/ethanol for five years at least).

Table GGT and ALP basal values and values after ethanol challenge in both groups

(mean (SD))

GGTIUII ALP (IU/l)

Subgroup Basal After Paired t test Basal After Paired t test

GGT < 25 14 (7) 18 (6) p > 0-05 135 (75) 140 (63) p > 0-05
GGT >25 65 (18) 63 (35) p > 0-05 279 (110) 272 (115) p > 0-05

Results
GGT ranged from 4-22 IU/l in the control
group, the average (SD) being 10-6 (4 8) IU/1;
in the schistosomiasis group it ranged from
4-140 IUl1, the average (SD) being 25-6 (28- 1)
IU/l. These averages were significantly differ-
ent when compared by the t test. In spite of this
difference the calculated Overlap Index'3 was
066, revealing a significant overlap of the
GGT values in the control and schistosomiasis
groups. This shows that GGT had a low
sensitivity for the discrimination between the
schistosomiasis group and the control group.

If a figure corresponding to three standard
deviations is added to the average of the
control group we obtain 25 IU/1. No subject in
the control group had a GGT of >25 IU/1,
while 13 patients in the schistosomiasis group
had a GGT higher than this (Table 1). The
distribution of GGT values of < or > 25 IU/
1 in the two groups was significantly different
(p < 0-05; x2). The 25 IU/l value discrimi-
nated the schistosomiasis group with 28%
sensitivity and 100% specificity.
We formed two subgroups using 25 IU/l as

the cutoff: patients with schistosomiasis and a
GGT of < 25 IU/l or with a GGT of > 25 IU/
1. In each subgroup seven patients took the
ethanol test. After drinking orange juice con-
taining ethanol, all the patients presented
clinical signs of acute alcoholic intoxication.
Dosed one hour later in four schistosomiasis
patients (two in each subgroup), the average
serum ethanol concentration was 0 7 g/l.
We also determined theALP values in the 14

patients who took the test. Analysed by the
Mann-Whitney U test, GGT and ALP pre-
sented a positive correlation in the baseline
samples as well as in the samples obtained 24
hours after stimulation. The correlation coef-
ficients between GGT and ALP values were
r = 0-8130 (p < 0-01) and r = 0-7921
(p < 0-01) at basal and 24 hours after chal-
lenge, respectively. Table 2 shows that the
GGT:ALP ratio was not altered by the ethanol
challenge. In the alcoholic patient with a basal
high GGT value (251 IU/1), the ethanol chal-
lenge did not alter the serum GGT value
(231 IU/1), while in the alcoholic patient with a
basal GGT of 45 IU/l increased to 106 IU/l
after the challenge.

Discussion
We selected a uniform group for this study to
minimise the possibility that other causes over
and above schistosomiasis might also be
responsible for the increase in the serum GGT
and ALP values, which would make inter-

Table 2 GGT.ALP ratio basal values and values after
ethanol challenge (mean (SD))

Ratio

Subgroup n = Basal After paired t test

GGT < 25 7 0-13 (0-09) 0-15 (0-07) p > 0-05
IU/I
GGT > 25 7 0-24 (0-10) 0-24 (0-11) p > 0-05
IU/i
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pretation of the results more difficult. Because
of the inclusion criteria, serum GGT did not
attain 25 IU/l in any subject in the control
group. The adopted cutoff discriminated 13
(28%) of the 46 patients in the schistosomiasis
group: six patients had a serum activity above
2N (N: upper limit of the reference range) and
the maximum value was 140 IU/1.
The GGT increase in alcoholics has been

intensively studied. Acute intoxication by etha-
nol does not alter the serum GGT values or

that of other enzymes in healthy, non-alcoholic
volunteers.'4 Prolonged ethanol ingestion cau-

ses ultrastructural alterations in the livers of
healthy and non-alcoholic subjects after four
weeks of taking 63 g of ethanol daily, but
serum GGT only increased after the fifth
week.'5 Acute intoxication in alcoholics with
persistently high GGT does not increase its
serum activity further. 16 This behaviour was

observed in one of the alcoholic patients
tested.

In alcoholics with no clinical signs of liver
disease, the four week abstinence from alcohol
renders GGT serum activity normal in 80% of
cases, while in those patients with evident liver
disease GGT remains high even after eight
weeks of abstinence.'7 In the group of moder-
ate alcoholics studied by Nemesanszki et al'2
the four week abstinence rendered serum
GGT activities normal. After this, even in the
absence of morphological lesion, acute ethanol
load enhanced serum activity of GGT, prob-
ably reflecting hepatic enzyme induction. This
behaviour was observed in the other alcoholic
patient studied.

Chronic ethanol ingestion results in the
proliferation of the smooth endoplasmic retic-
ulum of hepatocytes associated with the induc-
tion of several microsomal enzymes, including
those of the ethanol oxidation microsomal
system (MEOS). Chronic MEOS stimulation
can cause the induction and liberation ofGGT
from the hepatocyte microsomal fraction, thus
explaining the increase of the serum enzyme
activity even when there is no structural liver
lesion.'8 Although enzyme induction may be a

mechanism of an increase in GGT following
chronic alcohol consumption, an enhanced
release or sudden damage must also be con-

sidered when the ethanol test is applied.
According to Nemewsanszki et al,'2 alcoholics
may have liver cells more sensitive to inductive
and (or) the injurious effects of alcohol. This
phenomenon could explain a significant
increase in GGT as well as in the non-
inductable LD-5 that occurred after the etha-
nol challenge.

Similar to what can occur in alcoholism
(increased GGT reflecting MEOS induction
rather than a structural lesion), this enzyme
can be increased in the plasma of those
patients with a mild chronic form of schistoso-
miasis-that is, before the parasitosis pro-

gresses to advanced or complicated clinical
forms. If the increase in serum GGT in
schistosomiasis was secondary to the chronic
MEOS stimulation, acute administration of
ethanol could be a synergistic or potential
stimulus, increasing microsomal enzyme lib-

eration and, consequently, plasma concentra-
tion.
GGT values varied greatly in the group of

schistosomiasis patients, the standard devia-
tion being much higher than in the control
group. This means that in spite of the criteria
used for selection GGT values in the schistoso-
miasis group proved heterogeneous. In other
words there are two populations of schistoso-
miasis patients with the mild form: one with a
GGT of < 25 IU/l and another with a GGT of
>25 IU/1. In the subgroup with a GGT of
<25 IU/l the serum enzyme activity did not
increase and the figures were kept below the
critical level, showing that the ethanol stimulus
did not have any effect on the serum GGT; this
is similar to what occurs in non-alcoholic
subjects. In the subgroup with a GGT of
> 25 IU/l the stimulus did not exert any
additive effect on the serum enzyme activity 24
hours after the test. These results suggest that
microsomal induction is not the mechanism
responsible for the increase in the serum
activity of the enzyme observed in 13 of the
patients with the mild form.

In alcoholic liver disease, serum ALP usually
increases in a less intensive manner than
GGT.'9 This can mean that the effect of
alcohol on the liver is to liberate a large amount
of GGT in the serum, disproportionate to the
amount of ALP. A significant agreement bet-
ween baseline GGT and ALP was found in the
14 patients of the schistosomiasis group sub-
mitted to the ethanol test. All patients with a
GGT of < 25 IU/i had normal ALP and, in the
three cases with high ALP, GGT was also
increased. As occurred with GGT, ALP did
not change significantly after the test and the
GGT:ALP ratio was not modified: this can
indicate that the parasitosis effect on the GGT
serum activity is not selective, as in alcohol-
ism.
There are very few studies on biliary mor-

phology in the mild chronic form of schistoso-
miasis, and we did not find any studies that
have analysed the correlation between the
intrahepatic biliary tree and serum markers of
cholestasis. Significant changes in the intra-
hepatic biliary architecture were described in
54% of the patients with advanced para-
sitosis.20 Only a study analysing simultane-
ously the itrahepatic biliary architecture and
the serum GGT activity could verify a possible
correlation between these effects. We did not
perform liver biopsies in our patients as this
procedure was not ethically justifiable.21
These results suggest that the mechanisms

reponsible for the increase in serum GGT
activity in mild chronic schistosomiasis and in
alcoholism are different. In the latter, micro-
somal induction increases the serum activity of
GGT while the changes in the biliary tree
could cause this increase in schistosomiasis.
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