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dryness in the mouth, disease and drug treatment. ] Oral Rehabil 1984;11:
157-170.

5. Ahlner BH, Lind MG. A swab technigne for sialometry. Normal range. Acta
Otolaryngol 1983;95:173~182.

6. Momose I, Nishikawa ], Watanabe T et al. Effect of mastication on regional
cerebral blood flow in humans examined by positron-emission tomography
with 150-labelled water and magnetic resonance imaging. Arch Oral Biol
1997;42:57-61.

BENEFITS OF COMBINING DONEPEZIL PLUS
TRADITIONAL JAPANESE HERBAL MEDICINE ON
COGNITION AND BRAIN PERFUSION IN
ALZHEIMER'’S DISEASE: A 12-WEEK OBSERVER-
BLIND, DONEPEZIL MONOTHERAPY
CONTROLLED TRIAL

To the Editor; Although many attempts have been made to
demonstrate its cognitive benefits in Alzheimer’s disease
(AD),! donepezil, one of the cholinesterase (ChE) inhibi-
tors, is still a standard therapeutic agent. Because of a lim-
ited benefit of a single drug alone, several clinical trials of
combination regimen have been reported.? One study dem-
onstrated that an inhibition of ChE leads to a marked re-
duction of choline acetyltransferase (ChAT) levels in the rat
brain.? A negative feedback mechanism may explain this
finding, supporting the use of a ChAT activator in combi-
nation with donepezil in AD. Kami-Untan-To (KUT), a
traditional Japanese herbal medicine, is known to upregu-
late the expression of ChAT at the messenger ribonucleic
acid level.? It also increases acetylcholine levels and the
number of ChAT-positive neurons in aged mice.® Finally,
Suzuki et al. conducted a clinical trial of KUT to evaluate
safety and efficacy in patients with mild to moderate AD.¢
Therefore, we designed an observer-blind, donepezil mono-
therapy controlled clinical trial of a combination of done-
pezil plus KUT. A 12-week, observer-blind, donepezil
monotherapy controlled clinical trial was conducted at the
Tohoku University hospital outpatient clinic for dementia
from October 2003 through January 2005. Thirty-eight
eligible AD patients (National Institute of Neurological and
Communicative Disorders and Stroke— Alzheimer’s Disease
and Related Disorders Association criteria’) were randomly
assigned to receive donepezil alone (n=20, mean age &
standard deviation 74.6 + 3.9; men, n = 4; women n = 16)
or a combination of donepezil and KUT (n=18, aged
73.7 £ 5.6; men, n=4; women n = 14). In both groups,
patients received a 3-mg daily dose of donepezil for the first
14 days followed by an escalation to 5 mg thereafter. The
13 herbs of KUTS were purchased from Tsumura Co. Ltd,
Tokyo, Japan. The quality of the herbs was standardized
based on the Good Manufacturing Practice defined by the
Ministry of Health and Welfare of Japan. Cognitive function
was measured using the Alzheimer’s Disease Assessment
Scale-cognitive subscale (ADAS-cog)® and Mini-Mental
State Examination (MMSE), as well as regional cerebral
blood flow (rCBF) using 123-IMP-ARG single photon emis-
sion computed tomography, with SPM99 software package
(Wellcome Department of Imaging Neuroscience, London,
UK) implemented in MATLAB 5.3 system (Mathworks Inc.,
Natick, MA).

At baseline, there was no significant difference in age,
sex distribution, MMSE score (19.6 £ 4.1 vs 18,9 £ 4.9

points), ADAS-cog score (19.5 & 6.8 vs 21.0 + 7.6 points),
prevalence of silent brain infarction (38% vs 44%), or
grade for deep white matter lesions (0.9 £ 0.6 vs 1.1 £ 0.2)
and for periventricular hyperintensity (0.7 £ 0.8 vs
0.7 £+ 0.8) (as previously defined®) between the treatment
groups (chi-square test, P>.05). Two patients in the done-
pezil monotherapy group had intractable diarrhea, con-
ceivably due to cholinergic adverse effects by donepezil. No
such event was observed in the combination group. Anal-
yses were performed using the last observation carried
forward method. Differences in the MMSE and ADAS-
cog scores between baseline and posttreatment were analy-
zed using a paired ¢ test and repeated measure analysis of
variance.

As shown in Figure 1A, relative to baseline, posttreat-
ment MMSE scores significantly improved only in the com-
bination group (from 18.9 £4.9 to 21.6 + 4.2 points,
P =.001; —4.17 <95% confidence interval (CI) < —1.28)
but not in the donepezil monotherapy group (from
19.6 £ 4.1 to 20.4 £+ 4.5). As shown in Figure 1B, ADAS-
cog scores also improved significantly in the combination
group (from 21.0+7.6 to 16.8 £7.1, P<.001; 2.54<
95% CI<5.80) but not in the monotherapy group (from
19.5 + 6.8 to 18.2 £ 7.0). Furthermore, as shown in Figure
1C, the rCBF in frontal regions significantly increased in the
combination group alone (P<.0§ corrected: Brodmann’s
area (BA) 9, (x,v,2) =(8,50,24),Z=5.19; BA 8, (x,v,2) =
(26,28, 46), Z=5.04; BA 9, (x, y, 2) = (8, 54, 36), Z =

. 4.99; kg = 6,029).

Despite a small sample size and a short observation
period, we demonstrated that the combined use of done-
pezil plus KUT was more beneficial than donepezil alone
in cognition and brain perfusion. Although cholinergic-
related adverse effects might be expected, such events did
not occur in the combination group. Therefore, it is likely
that donepezil and KUT worked synergistically in a safe
fashion to enhance availability of acetylcholine. In our
study, the prevalence of silent brain infarction was 38% in
the donepezil monotherapy group and 44% in the combi-
nation group. This was comparable with results of studies
with serially enrolled autopsy-confirmed AD cases by Hey-
man et al. (30.2%).1° Therefore, it should be noted that our
study was conducted in a mixed population of pure AD and
AD with cerebrovascular diseases. In summary, KUT might
be used as a complementary regimen to enhance treatment
success of current cholinergic therapy for AD.

Masahiro Maruyama, MD
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Department of Geriatric and Respiratory Medicine
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Figure 1. Mean change from baseline + standard deviation in (A} Mini-Menta) State Examination (MMSE) and (B) Alzheimer’s Disease
Assessment Scale-cognitive subscale (ADAS-cog) scores at the 12-week treatment point in donepezil-treated and donepezil plus KUT
(combination)-treated groups. ADAS-cog scores below baseline indicate improvement in cognitive function. (C) Z map of increased
regional cerebral blood flow on repeated single photon emission computed tomography examination compared
with baseline examination in the combination group. Significant areas are found in prefrontal cortices (P <.05 corrected: Brodmann’s
area (BA) 9, (%, y,z) = (8, 50, 24), Z=5.19; BA 8, (x, v, z) = (26, 28, 46), Z=5.04; BA 9, (x, y, z) = (8, 54, 36), Z = 4.99; kg = 6,029).
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GATIFLOXACIN-INDUCED DELIRIUM AND
PSYCHOSIS IN AN ELDERLY DEMENTED WOMAN

To the Editor: Fluoroguinolone antibiotics are being used
with increasing frequency. We present a case of gat-
ifloxacin-induced delirinm and psychosis.

Ms. G, an 89-year-old woman, was admitted with in-
creased falls and confusion. She was noted to have pneu-
monia on chest x-ray and was started on gatifloxacin
400 mg orally every other day for a total of eight doses. (Her
baseline creatinine was approximately 130 pmol/L.) Com-
puted tomography of her head revealed no acute processes.
Her other medications included nifedipine, enteric-coated
acetylsalicylic acid, latanoprost eye drops, and donepezil.
She had seen a psychiatrist 1.5 months eatlier; who found
her to have mild cognitive impairment. (Her Folstein Mini-
Mental Stare Examination (MMSE) score at that time was
26/30.)

Two days after initiation of gatifloxacin, her MMSE
score was noted to be 17 of 29. She was prescribed risperi-
done 0.5 mg daily 5 days after gatifloxacin treatment began,
which was then titrated up to 2mg daily. On Day 6 of
antibiotic treatment, she was noted to be throwing items at
staff and was delusional. Three days after the antibiotic
course, she was noted to be concerned and agitated about a
fire at a local hotel (which did not occur), and at 4 days after
the antibiotic treatment had ended, she was convinced that
she was on the street looking for an acquaintance. Throngh-
out these episodes, her laboratory values did not explain her
behavior. Psychiatry was consulted when such delusional
themes persisted 7 days after the antibiotic treatment had
ended. On examination, her MMSE score was 23 of 30, and
there was no evidence of delusions. The recommendations
were that the risperidone be discontinued and that the pa-
tient be observed for lingering effects of the gatifloxacin,
Two days later, the patient was noted to no longer speak of
delusions to the treating team.

Because of change in medical responsibility and recur-
rence of sepsis, the patient was inadvertently given gat-
ifloxacin. After an initial intravenous dose, she received six
daily oral doses of 400 mg and was noted to be hallucinat-
ing and paranoid as early as the evening of the first dose.
The paranoia resolved with antibiotic cessation.

To our knowledge, there is only one previously re-
ported case of gatifloxacin-induced psychosis' and one
case of gatifloxacin-induced delirium.? Fluoroquinolone
antibiotics are known to have significant central nervous

system effects, including psychosis.®* With their increased
use for urinary and respiratory illness, it is important for
physicians to be aware of the potential for antibiotic-related
psychosis.
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RECTAL SHEATH HEMATOMA IN AN ELDERLY
WOMAN AFTER ANTICOAGULATION -
TREATMENT

To the Editor: An 85-year-old woman with new-onset atrial
fibrillation was started on warfarin and abdominal subcu-
taneous injection of enoxaparin 40 mg every 12 hours. On
the third day, she complained of severe left lower quadrant
abdominal pain that increased upon sitting up. Physical
examination revealed a firm, tender left lower quadrant
mass. Carnett’s test was positive. Blood tests showed a drop
in hemoglobin of 2 g/dL and mild leukocytosis. A computed
tomography of the abdomen and pelvis showed a left rectus
sheath hematoma (RSH) (Figure 1). Anticoagulation was
held, and two units of fresh frozen plasma and two units
of packed red blood cells were transfused. The hematoma
stabilized, and hemoglobin rose to baseline levels. At
2-month follow-up, the patient was still doing fine.

RSH is a rare canse of acute abdomen. It is due to a tear
of the epigastric vessels {A. epigastrica superficialis) usvally
in the lower quadrant muscles.! It has been associated with
anticoagulation,® abdominal trauma, pregnancy, subcuta-
neous abdominal injections of medications (low-molecular-
weight heparin, insulin, and goserelin), severe bouts of
conghing (causing sudden increase of intra-abdominal pres-
sure), hemodialysis (anticoagulation with heparin during
dialysis) or peritoneal dialysis (cannula insertion), lap-
aroscopic procedures such as cholecystectomy, connective
tissue diseases (such as Ehlers-Danlos), and hematological



Discussion.  Our patient improved with each course of IVMP,
supporting the contention thal GADG5 ataxia is an immune-
mediated disorder. IVMP also reduced serum and CSF GADGS
antibody titers. In contrast, plasma exchange produced no imme-
diate clinical benefit or reduction in CSF GADG65 antibody levels
(although serum titers predictably decreased). These data suggest
that CSF GADG5 antibody titers may correlate better with clinical

response.
i We also found an elevated CSF GADG65 specific index, indica-
tive of intrathecal antibody production.® The association of ele-
vated CSF GAD®G5 specific index and GADS5 antibody titers with
disease severity suggests that intrathecal antibody production
may be pathogenic. Moreover, the absence of cerebellar atrophy on
MRI and marked clinical response to immunotherapy, with return
of near-normal cerebellar function, argue against a destructive,
eytotoxic process in our patient. A predominant humoral mecha-
nism for GAD65 ataxia contrasts with that seen in paraneoplastic
cerebellar degeneration in which CD8" cytotoxie T lymphocytes
are likely pathogenic and autoantibodies are probably insufficient
to cause disease.” If antibodies are primarily pathogenic, it re-
mains unclear whether GADG5-specific or other antibodies are
causative.

Our case is also notable because of the response to azathio-
prine, as evidenced by the patient’s clinical remission. Azathio-
prine should be considered alongside IV corticosteroids in the
management of GAD65 ataxia.
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ACE activity in CSF of patients with mild
cognitive impairment and Alzheimer disease

M. He, MD; T. Ohrui, MD; M. Maruyama, MD; N. Tomita. MD;
K. Nakayama, MD; M, Higuchi, MD; K. Furukawa, MD; end
H, Arai, MD

There is increasing evidence of angiotensin-converting enzyme
(ACE) in the development of Alzheimer disease (AD)** However,
little is known about the ACE activity in the CNS in living pa-
tients with AD, We therefore measured ACE activity in CSF in
patients with mild cognitive impairment (MCI) and mild to mod-
erate AD and compared the values with those of age-matched
healthy control subjects. We also examined whether treatment
with a brain-penetrating ACE inhibitor? can alter CSF ACE activ-
ity in patients with mild to moderate AD.

Methods. We registered 90 patients (mean age 72.6 = 1.8
[SE] years) who had undergone evaluations for memory distur-
bance at the Tohoku University Hospital Qutpatient Clinic on
Dementia in January 2003. Clinical assessments by geriatricians
and neuropsychological examinations, including Mini-Mental
State Examination (MMSE) and Wechsler Memory Scale~Revised,
were performed for all subjects, as described previously.! Our es-
tablished criteria’ based on the current consensus® were used for a
diagnosis of progressive MCI and AD-converted MCI. In detail, 28
individuals fulfilled the criteria for a diagnosis of amnestic MCI®
at the time of the CSF examination. Fourteen of 28 patients
(male/female ratio, 6:8) progressed over time. They lived indepen-
dently during a 2-year follow-up and were considered as having
progressive MCL* Siz of 28 subjects (maleffemale ratio, 3:3)
showed clinical progression that warranted a diagnosis of demen-
tia and ultimately met the National Institule for Neurological and
Communication Disorders and Stroke/Alzheimer’s Disease and
Related Disorders (ININCDS-ADRDA) diagnostic criteria for ADS
and were categorized as having AD-converted MCL* In the cur-

Additional material relaled to this article can be found on the Neurology
Web site. Go to www.neurology.org and seroll down the Table of Con-
tents to the Oclober 10 to find the title link for this article.

rent study, we enrolled both patients with progressive MCI and
those with AD-converted MCI as the MCI group. A diagnosis of
AD was made in accordance with the NINCDS-ADRDA criteria.t
As a consequence, 20 patients (mean age 72.9 = 1.2 years, § men)
fulfilled the diagnostic criteria for progressive MCI and AD-
converted MCI (MCI group), 34 patients (mean age 73.7 = 1.2
years, 14 men) were diagnosed as having AD (AD group), and 20
subjects (mean age 71.4 * 1.7 years, 9 men) were found to be
cognitively normal (normal group). Four (20%) of the 20 patients
in the MCI group and 6 (18%) in the AD group received a 5-mg
daily dose of donepezil hydrochloride at study entry.

We collected CFS samples from each subject at baseline inves-
tigation. CSF samples were obtained by lumbar puncture before
lunch between 1:00 PM and 2:00 PM in all subjects and were kept
at ~80 °C. ACE activity in the CSF was measured by the colori-
metric method, which is based upon colorimetry of the quinene-
imine dye produced from the substrate p-hydroxyhippuryl-1-
histidyl-.-leucine by action of this enzyme, as described in detail
previously.” CSF ACE assay was performed in duplicate in all
samples. As there was no significant difference between the mea-
surements, the mean value was adopted in the following analysis.

In 7 of 34 patients with AD who had hypertension, CSF was
collected again after oral administration of a brain-penetrating
ACE inhibitor, perindopril (2 mg/day) for 1 month, and measure-
ment of ACE activity in the CSF was repeated in these subjects.
CSF collection was performed 5 hours after taking the last dose of
perindopril in seven patients in the perindopril study. This study
was approved by the Tohoku University Ethical Committee, and
informed consent was obtained from participants and their care-
givers before the study.

For group comparisons of clinical and biochemical variables,
one-way analysis of variance (ANOVA) was done, followed by
Tukey-Kramer multiple comparison test. Relationships hetween
CSF ACE activity and MMSE scores were examined using a linear
regression analysis. Correlations between two variables were
tested by the ¢ statistic. Significance was taken as p < 0.05.

Results. The mean baseline MMSE value was 18.9 * 0.7 (SE)
in the AD group, 25.0 * 0.4 in the MCI group, and 28.5'* 0.3 in
the normal group. CSF ACE activity was elevated in the MCI
group (0.32 mean] * 0.03 [SE] IU/L, n = 20) vs the control group
(0.17 £ 0.02 TU/L, n = 20, p < 0.0001). There was also an increase
in the mean CSF ACE activity in the AD group (0.24 = 0.01 JU/L,
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Figure. Individual CSF angiotensin-converting enzyme
(ACE) activity (IU/L) in cognitively normal subjects (n =
20) and patients with mild cognitive impairment (MCI;

n = 20) or Alzheimer diseuse (AD; n = 34). A significant
increase in. CSF ACE activity wus observed in patienis
with MCI (filled triangle) und AD (filled diamond) vs
normal subjects (filled square). A difference in CSF ACE
activity was also found between patients with MCI vs AD.
*p < 0.0001, #p = 0.0219, #p = 0.0170.

n = 34, p = 0.0219) vs the contro! group (figure). Furthermore,
CSF ACE activity in the MCI group was elevated vs the AD group
(p = 0.0170) (figure). There was no significant difference in the
CSF ACE activity between the patienis with and those without
cholinesterase inhibitors. Elevated CSF ACE levels were signifi-
cantly associated with lower baseline MMSE scores when normal
subjects and patients with MCI were combined for analysis and
also when normal subjects and patienis with AD were combined
for analysis. However, in all subjects, there was no significant
correlation between CSF ACE levels and baseline MMSE scores
(figure E-1 on the Neurology Web site at www.neurology.org).

The brain-penetrating ACE inhibitor perindopril inhibited CSF
ACE activity in patients with AD after 1 month of freatment (0.24 =
0.02 |before] vs 0.13 = 0.08 TU/L |lafier], n = 7, p = 0.038). The mean
1-year decline in MMSE scores during a 2-year follow-up in patients
with AD treated with perindopril was lower vs patients with AD
without perindopril treatment (—0.7/year in patients with perindo-
pril va —2.2/year in those without perindopril, p < 0.01).

Discussion. In the current study, we have shown a substan-
tial elevation in CSF ACE aclivity in patients with progressive
and AD-converted MCI and mild to moderate AD as compared
with age-matched healthy control subjects. MCI is a transitional
state between the cognitive changes of normal aging and early
AD.f A previous neurcpathologic study described that ACE is
overexpressed in the hippocampus, frontal cortex, and caudate
nucleus in patients with AD.? The increased ACE activity in CSF
in this study might reflect an increase in the brain regional ACE
activity in MCI and AD), especially in MCL

The role of ACE in the pathophysiclogy of AD remains contro-
versial. Some researchers reported that ACE degrades amyloid
B-protein in vitro, whereas others reported an ACE inhibitor has
no effect on the degradation of amyloid B-profein in vivo.™ There
is also a possibility that increased CNS ACE activity might be
involved in the cerebrovascular pathology in AD. It is reported
that the enhanced formation of angiotensin II by increased ACE
activity would result in an increased inhibitory effect of angioten-
sin II on acetylcholine release.? We have previously shown that
brain-penetrating ACE inhibitors c¢an reduce the incidence of AD
in elderly hypertensive patients and also shown that a brain-
penetrating ACE inhibitor inhibits the decline of cognitive func-
tion in patients with mild to moderate AD.* Furthermore, in this
study, we showed that a brain-penetrating ACE inhibitor can
significantly inhibit CSF ACE activity in patients with mild to
moderate AD. We therefore assume that an increased CNS ACE
activity might be involved in the progression of AD, although the
precise mechanism remains unknown.
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Action myoclonus-renal failure
syndrome: A cause for worsening tremor

in young adulis
L. Vadlamudi, MBBS, FRACP, PhD;
D.F. Vears, BBSc/BSc(Hons); A. Hughes, MD FRACP;
E. Pedagogus, MBBS, FRACP, PhD; and
S.F., Berkouvic, MD, FRACP

Action myoclonus—renal failure syndrome (AMRF) is an autoso-
mal recessive disorder first described i1 4 French Canadian pa-

Additional maierial relaied 1o this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the October 10 issue to find the Litle Jink for this article.
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tients, followed by a recent description of 15 cases from various
countries.'? The condition independently affects the kidney, with
focal glomerulosclerosis causing renal failure and the brain caus-
ing progressive myoclonus epilepsy (PME) or progressive myo-
clonic ataxia (PMA).** Tremor is often an early feature. The
diagnosis of tremor and myoclonus in patients with severe renal
disease is challenging. Here we highlight the evolution of tremor
in thic syndrome in two new cases and emphasize problems in
early diagnosis.

Cuse reports. Case 1. Case 1 is an Australian man of En-
glish ancestry with unvelated parents (figure). He was well until
age 20 when end-stage renal failure developed, after a 3-month
history of anorexia, nausea, and lethargy. Renal ultrasound dem-
onstrated small kidneys; the etiology of renal failure was not
established and renal biopsy not performed. He was treated with
dialysis.

At age 22 he reported a mild, intermittent upper limb tremor
occurring only with action and exacerbated by stress that had
been present for 2.5 years. A very mild fine upper limb postural
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