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Influence of habitual drinking and viral hepatitis type C
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Summary

Recently prevalence of alcoholic liver disease has been increasing in Japan associated with
an increase in alcoholic beverage consumption. In the present study, we addressed the recent
trend in the etiology of liver cirrhosis (LC) in Japan, and investigated the influence of habit-
ual drinking and viral hepatitis type C in the progression of LC.

We carried out nation-wide survey by asking for the hospitals that are approved by the
Japanese Society of Gastroenterology for the etiology of in-patients with LC, and compared to
that in our hospital.

Regarding the cases in nation-wide survey, 1274 cases (14%) of 9126 patients with LC
were pure (without any markers of hepatitis virus) heavy drinkers, and 580 cases (6%) were
heavy drinkers with any markers of hepatitis virus. However, in our general hospital. 24 cases
of 101 patients with LC (24%) were pure heavy drinker, and 31 cases (30%) were heavy
drinkers with any markers of hepatitis virus.

In conclusion, although influence of hepatitis virus infection in alcoholic LC has been
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decreasing, it still plays an important role in the progression of alcoholic LC, especially in the
general hospitals. Education of abstinence or low risk drinking is important not only heavy
drinkers but also habitual drinkers with hepatitis virus infection.

Key words: liver cirrhosis, alcoholics, hepatitis virus type C
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Wernicke’s Encephalopathy

Sachio Matsushita, Tomohiro Miyakawa, Hitoshi Maesato, Toshifumi Matsui,
Akira Yokoyama, Hiroyuki Aral, Susumu Higuchi, and Haruo Kashima

Objective: Limited neuronal cell loss is seen in the neuropathology of Wernicke's encephalopa-
thy (WE), but the extent of neuronal damage has not been well studied. Moreover, there is still a
debate as to whether alcohol itsell causes brain damage in humans. Although, it is difficult to
examine the extent of neuronal damage in living patients, recent studies have revealed that total
tau protein levels in the cerebrospinal fluid (CSF) reflect the rate of neuronal degeneration. There-
fore, we hypothesized that the elevated CSF total tau in patients with WE was due to neuronal
damage and thus we examined CSF total tau protein in patients with WE, as well as in those with
alcohol withdrawal deliium (WD) and Korsakoff syndrome (KS). We also examined CSF total
tau in nonalcohol dependent patients with Alzheimer's disease (AD) as a disease control.

Methods: CSF samples were obtained from 13 acute WE patients with alcohol dependence, 9
WD patients with alcohol dependence and 16 KS patients with alcohol dependence, and from 20
nonalcohol dependent AD patients. CSF was also obtained from 10 of the WE patients after their
disease had progressed to the chronic stage. CSF tau protein levels in all samples were determined
by sandwich enzyme-linked immunosorbent assay. Tau phosphorylated at threonine 181 (p-
tauyg;) and amyloid f-protein ending at amino acid 42 (Af42) in CSF were also determined for
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comparison between acute WE with AD,

Results: Total tau was significantly elevated in acute WE and decreased on long-term follow-
up, but was not elevated in WD or KS. The patterns of p-taus, and Ap42 differed between acute

WE and AD.

Conclusions: Intense neuronal cell death occurs transiently in WE, and the mechanism differs
from that in AD. Neuronal damage is generally unaccompanied in WD. These results suggest that
CSF total tau is a useful biological marker for WE.

Key Words: Cerebrospinal Fluid, Tau Protein, Wernicke's Encephalopathy, Korsakofl Syn-

drome, Alcohol Withdrawal Delirium.

ERNICKE ‘s encephalopathy (WE), a serious neuro-

logical disorder that results from thiamine deficiency,
is encountered in alcohol dependence and in patients with
grossly impaired nutritional status, and is often followed by
Korsakoff syndrome (KS). In WE neuropathology, loss of
neurons is the most consistent abnormality in structures such
as the thalamus and cerebellar vermis (Hazell et al., 1998).
The brain shrinkage seen in WE has been attributed to the
loss of both axons and neurons in the cerebral cortex (Kril
et al., 1997).
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Neuronal cell death in WE is complex and not fully under-
stood. Several mechanisms have been proposed, including
decreases in the activity of a thiamine-requiring enzyme, the
x-ketoglutarate dehydrogenase complex (Butterworth and
Héroux, 1989), decreases in energy production due to a reduc-
tion in ATP content (Aikawa et al., 1984), accumulation of
lactate and resulting pH changes in the brain (Hakim, 1984),
and increased extracellular glutamate concentrations (Hazell
et al,, 1993).

In animal studies, binge drinking has been reported to pro-
duce neurodegeneration in corticolimbic areas (Collins et al.,
1996) and ethanol withdrawal has been reported to induce
hippocampal cytotoxicity (Prendergast et al., 2000). There is
still debate, however, as to whether alcohol itself causes brain
damage in humans (Harper, 1998). For example, Kril et al.
(1997) reported selective neuronal loss in the superior frontal
association cortex of chronic alcoholics, while another study
reported no significant differences between the numbers of
neocortical neurons in controls and alcoholics (Jensen and
Pakkenberg, 1993).

As a fingerprint of neuropathology, total tau protein in the
cerebrospinal fluid (CSF) has been intensively studied.
According to a recent study, total tau probably reflects the

A1



1092

rate of neuronal degeneration in chronic neurodegenerative
disorders (Blennow and Hampel, 2003). In fact, an increase in
CSF total tau is reported to be a useful biological diagnostic
marker for Alzheimer's disease (AD) (Arai et al, 1995;
Blennow and Hampel, 2003), but our previous examination
of CSF total tau in KS showed it to be in the normal range
(Morikawa et al., 1999).

We hypothesized that total tau in CSF may be a useful
indicator of the extent of neuronal cell death in WE, as well
as in severe alcohol withdrawal states, and that it would have
diagnostic utility as a biological marker for WE. Thus, we
designed this study to examine the temporal profiles of total
tau in WE. We also examined CSF total tau in cases of alco-
hol withdrawal delirium (WD), which is often difficult to dif-
ferentiate from WE, and in KS. Finally, we extended our
study beyond total tau to determine the levels of tau phos-
phorylated at threonine 181 (p-tau,s;) and of amyloid f-pro-
tein ending at amino acid 42 (Ap42) in the CSF of patients
with WE for comparison with the levels found in the CSF of
AD patients.

Amyloid p protein (Af) is the major constituent of the
senile plaques typical in AD and a decrease in CSF Af42 in
patients with AD has been consistently reported (Formichi
et al,, 2006). Although a reduction in CSF Af42 in AD has
been postulated to reflect deposition of peptide Af in senile
plaques, and the resulting decrease in levels of diffusion into
the CSF (Formichi et al., 2006), other possible causes, such as
axonal degeneration (Sjogren et al, 2002) or entrapment
in narrow interstitial and subarachnoid drainage pathways
(Sjégren et al., 2001), have been proposed.

Phosphorylated tau protein is reported to be the main com-
ponent of the paired helical filaments (PHF) that contribute
to the formation of neurofibril tangles (NFT), which comprise
a compact filamentous network found mainly in the hippo-
campus, entorrhinal cortex, and amygdala cells of the AD
brain (Formichi et al., 2006). In AD, elevated levels of phos-
phorylated tau protein in the CSF have been reported. How-
ever, because there are no changes in the concentration of
phosphorylated tau protein after acute stroke (Hesse et al.,
2001), or in Creutzfeldt-Jakob disease (Riemenschneider
et al., 2003), the concentration of phosphorylated tau protein
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in the CSF is not a marker for neuronal damage, but rather
specifically reflects the phosphorylation state of tau protein
(Blennow and Hampel, 2003). Therefore, we hypothesized
that by examining CSF p-tau,s, and Af42, we could obtain
insight into the mechanisms of neuronal damage in WE.

METHODS
Subjects

The Ethics Commitice of the Natonal Hospital Organization,
Kurihama Alcoholism Center approved this study, and all partici-
pants or their families gave informed consent. All subjects, except for
the AD patients were alcohol-dependent. Subjects included 13 male
alcohol dependent patients (mean age + standard dewviation,
58.5 + 9.3 years) diagnosed with WE and consecutively admitted to
the Kurthama Alcoholism Center. All met the Diagnostic and Statis-
tical Manual of Mental Disorders, 4th edition (DSM-IV) criteria for
diagnosis of alcohol dependence (American Psychiatric Association,
1994), The diagnosis of WE was made based on clinical features, and
all of patients met the operational criteria {or diagnosis of WE (Caine
et al,, 1997), as shown in Table |. After drawing blood samples to
determine thiamine levels, we treated all WE patients with intrave-
nous thiamine, 100 mg/d for 7 to 15 days.

Diagnosis of WD in 9 male alcohol dependent patients (aged
56.3 = 7.5 years) and of KS in 16 male alcohol-dependent patients
(aged 55.5 £ 6.1 years) at the Kurihama Alcoholism Center were
based on DSM-IV criteria (American Psychiatric Association, 1994).
KS included patients who had been diagnosed as having KS and
lacked WE symptoms at the time of lumbar puncture. Non-alcohol
dependent probable AD was diagnosed at the Kurihama Alcoholism
Center using the NINCDS-ADRDA criteria (McKhann et al,, 1984)
for the group of 20 AD patients (11 men and 9 women, aged
72.0 £ 103 years) included in the study.

CSF Tau Protein Measuremen!

CSF was collected from each subject by routine lumbar puncture
under informed consent from the patients and/or their families. In
WE patients, baseline lumbar puncture was performed while at least
one of the WE triad symptoms existed (i.c., during acute WE). In the
case of WD patients, lumbar puncture was performed in the presence
of delirium.

Routine CSF examination, including total protein content, glucose
levels and CSF pressure, confirmed normal ranges for all values in
acute WE patients. CSF samples were centrifuged at 1500 rpm
(430 x g) for 10 minutes at 4°C, and the supernatants were aliquoted
and kept at —80°C until analysis, Total tau, p-tau,s, and Af42 levels
m the CSF were determined by a sensitive sandwich enzyme-linked

Table 1. Clinical Symptoms ol 13 Patients During the Acute Stage of Wemicke's Encephalopalthy

Patient number 1 2 3 4 5 ] 7 8 9 10 1" 12 13
Age at admission (years) 67 67 B4 63 51 67 81 B2 46 62 54 a7 38
Days between onset ol WE and lumbar puncture 13 35 36 28 12 ] 5 44 9 13 7 18 30
BMI at admission 196 181 2089 165 211 220 NA 167 184 19.0 NA 162 176
Serum thiamine levels (ng/ml) 488 382 209 343 278 208 172 NA 74 122 NA 157 NA
Ophthalmoplegia - - - - + + + + * . + -
Nystagmus + + - - - - - + + = 8 o
Alaxia + + + + - + + + + + + + -
Allered mental state + + + + + + + + + + r + +
Severs amnesia + + + + + + + + * + + + +
MMSE scores alter treatment 28 NA 21 15 25 28 29 22 24 20 19 28 30
1st CSF lotal lau level (pg/mi) 1827 732 1108 1308 385 1048 812 B75 554 929 1995 383 1755
2nd CSF tolal tau level (pg/ml) 142 128 247 51 260 147 149 113 282 217 NA NA NA

NA, not available; WE, Wernicke's encephalopathy; CSF, cerebrospinal fluid; MMSE, Mini-Mental State Examination.
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immunosorbent assay (ELISA, Innogenetics, Ghent, Belgium)
according to the manufacturer’s instructions, CSF total tau
<200 pg/ml was considered normal; total tau 2400 pg/ml was con-
sidered abnormal.

With the additional informed consent of each patient and/or fam-
ily, we performed follow-up lumbar puncture for analysis of CSF tau
in 10 of the 13 WE patients during the chronic stage of the disease.
We could not perform follow-up in 3 WE patients because 2 had
been discharged and | did not consent. For this study, we defined the
chronic stage as the state in which all WE symptoms except amnesia
bad vanished. We administered the Mini-Mental State Examination
(MMSE) (Faolstein ct al., 1975) during the chronic stage of WE. The
mean duration between baseline lumbar puncture and follow-up
lumbar puncture was 169.1 + 59.8 days (range; 88 to 272 days).

Statistical Analyses

Statistical calculations were preformed using an SAS package (Sta-
tistical Analysis System; SAS Institute, Inc., Cary, NC). Continuous
variables were compared by Student’s r-test or ANOVA. Probability
differences with p-values of less than 0.05 were considered statistically
significant.

RESULTS

Mean total tau levels in CSF were 1060.9 + 531.3 pg/ml
in acute WE, I57.1 £ 924 pg/ml in WD, 1374 +
59.9 pg/ml in KS, and 704.9 + 400.9 pg/m! in AD (Fig. 1).
Total tau neither correlated with clinical severity (number of
WE symptoms) nor reflected the scores from MMSE per-
formed during the chronic stage. One-way ANOVA for indi-
vidual comparison of total tau in acute WE with total tau in
WD, KS and chronic WE showed that in the patients with
acute WE, total tau was significantly higher (p < 0.0001)
than in groups of alcohol-dependent patients with other diag-
noses. CSF total tau levels in acute WE were also significantly
higher than those in AD (p = 0.036). On follow-up, we
found that in all 10 WE patients’ reassessed, total CSF tau
levels in the chronic stage of WE had declined from baseline
(Fig. 2) toa mean of 173.6 + 74.2 pg/ml.
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Fig. 1. CSF total tau jevels in subjects with Alzhaimer's diseasa (n = 20),
Korsakolf syndrome (n = 16}, alcohol withdrawal delicium (n = 8), and acute
indicates borderine

Korsakofl syndrome, wummmloﬂmn WE, Wemicka's
encephaiopathy.
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Fig. 2. Changes in CSF total lau levels as acule Wermicke's encephalop-
alhy progressed lo chronic WE (mean follow-up time, 169.1 + 59,8 days).
Patients with acute WE who did not undergo follow-up lumbar punciure for
evaluation of CSF total tau during chronic WE are represented by open
circles.

Mean p-taug levels in the CSF of the 20 AD patients
(71.8 £ 25.2 pg/ml; range, 33 1o 119 pg/ml) was significantly
higher than the 32.1 + 11.3 pg/ml (range, 18 to 54 pg/ml)
found in patients with acute WE (p < 0.0001; Fig. 3). In con-
trast, AB42 was significantly higher in acute WE than in AD:
646.1 + 2442 pg/ml versus 3952 + 156.2 pg/ml, ranging
from 317 to 1037 pg/ml in acute WE and from 222 to
797 pg/mlin AD (p = 0.0013; Fig. 4).

DISCUSSION

In this study, we found that: (1) total tau levels in CSF were
elevated in acute WE, but had declined at follow-up; (2) CSF
p-taug, levels were lower in acute WE than in AD, while
Af42 levels were higher in acute WE than in AD; and (3)
total tau was not elevated in WD or in KS. These results
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Fig. 3. CSF p-lauy levels In acule Wemicke's encephalopathy and
values, and the upper and lower hinges of the boxes indicate the 75th and
25th respectively. The limit lines depict range; outliers ane repre-
sented by open circles. AD, Alzheimer's dsease; WE, Wemicke's encepha-
lopathy.



