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Very Low Dose (1.2 mg/kg) Cyclosporine A Therapy for Psoriasis

Shinichi IMAFUKU, Juichiro NAKAYAMA

Department of Dermatology, Faculty of Medicine, Fukuoka University
Fukuoka 814-0180, Japan (Director : Prof. J. Nakayama)

and Fukuoka-Okinawa Psoriasis Research Group

Cyclosporine A (CyA) was administered at two different low doses (1.2 mg/kg group and 2.0 mg/kg group) orally
to psoriasis patients who had not had satisfactory results with topical therapy. Mean PAS] scores decreased from
32.7+10.8 to 15,1102 in the 2.0 mg/kg group and from 14.2+12.1 to 6.8+ 7.9 in the 1.2 mg/kg group. Mean itch scores
decreased from 2.120.8 to 1.1+ 0.8in the 2.0 mg/kg group and from 1.5+0.8 to 0,540.7 in the 1.2 mg/kg group. Results
of a questionnaire taken before and after the treatment revealed less scale, dandruff and itching in both groups.
Approximately half of the patients in both groups answered that the increased cost was of little concern. Very low dose
(1.2 mg/kg) CyA therapy improved satisfaction with treatment and may be a new affordable option for patients with

mild psoriasis who desire & better quality of life.
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Body cell mass is a useful parameter for assessing malnutrition
and severity of disease in non-ascitic cirrhotic patients with
hepatocellular carcinoma or esophageal varices
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Abstract. Body cell mass (BCM) is a nutritional parameter,
however, changes in BCM in patients with non-ascitic liver
cirrhosis (LC) in comparison to patients with other malnut-
ritional diseases remains unclear. We investigated the
difference in BCM between patients with LC and mal-
nourished gastrointestinal disease controls (M.CON), and
examined the relationship between BCM and the severity of
LC. Results demonstrated that serum nutritional parameters
were not significantly different between the LC (n=36) and
M.CON groups (n=25), whereas BCM%BW was significantly
lower in the LC group than in the M.CON group (50.9+4.6
vs. 54 447.1%, P=0.018). Furthermore, BCM%BW negatively
correlated with the model for end-stage liver disease (MELD)
score (P=0.04), In concluson, BCM showed a significant
decrease and a negative correlation with the MELD score in
the LC group. BCM may be a useful parameter for assessing
malnutrition and severity of LC,
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Digestive Disease Information and Research, Kurume University
School of Medicine, 67 Asahi-machi, Kurume 830-001 1, Japan
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Abbreviarions: BCM, body cell mass; LC, liver cirthosis; M.CON,
malnourished ga Is: BIA, bioelectrical
impedance analyzer; MELD, model for end-stage liver disease;
SGA, subjective global assessment; AC, arm circumference; AMC,
mid-arm circumference: TSF, tricep skinfold thickness; CV,
coefficient of variation; ICF, intracellular fluid, TBW, total body
water; ECF, extracellular fluid; FFM, fat free mass

Key words: body composition, eight-polar bioelectrical impedance
analyzer, nutritional assessment, liver disease, model for end-stage
liver disease score

Introduction

The liver is one of the central organs involved in the
metabolism of various nutrients. In patients with liver cirrhosis,
malnutrition is a common feature and is associated with
mortality and reduced quality of life (1). Therefore, routine
nutritional assessment is recommended in patients with liver
cirrhosis (2.3). Subjective global assessment (SGA) and
anthropometric measurements are useful techniques for
nutritional assessment in various diseases. However, these
assessments are not suitable for precise assessment of mal-
nutrition and do not predict a poor clinical outcome in
patients with liver cirrhosis (4). Thus, malnutrition is often
under-diagnosed in patients with liver cirrhosis.

Significant changes in body composition are known to
occur before physiological changes (5). Therefore, measure-
ment of body composition is an integral part of nutritional
assessment. Among all body compartments, body cell mass
(BCM) has been regarded as the most meaningful for the
assessment of malnutrition. BCM comprises the metabolically
active and protein-rich compartments in the body and is known
to be depleted in case of protein-energy malnutrition (6).
Precise estimation of BCM can be obtained by isotope dilution
or via the total-body potassium count (7); however, these
methods are not generally available for clinical use. Despite
certain limitations in patients with ascites, bioelectrical
impedance analyzer (BIA) is a useful tool for the estimation
of BCM in cirrhotic patients (8.9). An eight-polar BIA has
been developed (10) and is currently a non-invasive bedside
tool for estimating BCM.

Depletion of BCM is associated with post-liver trans-
plantation mortality, and the measurement of BCM provides
clinically relevant information in patients with end-stage
liver cirrhosis (11). However, in patients with liver cirrhosis
without ascites and/or edema, the utility of BCM as a
nutritional parameter remains unclear, In addition, comparisons
have been made between cirrhotic patients and healthy
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control subjects, but not malnourished disease controls, in
previous studies. In order to verify the specificity for depletion
of BCM, cirrhotic patients should be compared to malnourished
disease controls. Moreover, the correlation between BCM and
severity of disease remains unknown. The aim of this study
was to examine changes in BCM in cirrhotic patients in
comparison with other malnourished patients and the
association between BCM and severity of disease in cirrhotic

patients.
Materials and methods

Subjects. We conducted a cross-sectional study. Via
consecutive entry, a total of 56 men with liver cirrhosis (LC)
(hepatitis C virus-related, n=36; hepatitis B virus-related,
n=13; alcoholic, n=5; cryptogenic, n=2) and 25 age-maiched
men with chronic gastrointestinal diseases (inflammatory
bowel diseases, n=12; pancreatic cancer, n=3; biliary cancer,
n=4; colitis, n=3; colon cancer, n=2; chronic pancreatitis, n=1)
who served as controls for nutritional status (malnourished
disease controls; M.CON) were enrolled in this study during
the period from August 2004 to March 2006 at Kurume
University Hospital. In the LC group, 28 patients had co-
occurring hepatocellular carcinoma. Among them, 20 patients
had a single (<3-cm) nodule which had been treated with
radiofrequency ablation. Eight patients had advanced umors
which had been treated with chemoembalization. The rest of
the 28 patients had co-occurring esophageal varices. Although
none of them had episodes of bleeding, they were treated with
preventive endoscopic variceal ligation for the esophageal
variceal bleeding. The specificity of changes in body compo-
sition in cirrhotic patients can be examined by a comparison
with malnourished patients. All of the diagnoses were based
on clinical, serological, histological, and/or imaging evidence,
All patients were hospitalized. For both the LC and M.CON
groups, inclusion criteria were: i) Asian men; ii) 20-70 years
of age: iii) no edema nor ascites determined by physical
examination and ultrasonography; and 4) serum albumin
concentration <4.0 g/dl. Patients with chronic renal failure or
those who had been taking corticosteroids were excluded.
The regular hepatic diet (total energy 30-40 kcal/kg body
weight (BW)/day, protein 1.2-1.5 g/kg BW/day) was fed to
patients in the LC group. The proper diet (total energy 30-
35 kecal’kg BW/day, protein 1.2-1.5 g/kg BW/day) was fed 1o
patients in the M.CON group. In the analysis for an association
between BCM and severity of liver disease, subjects were
stratified by age (40-60 years) because of the age-related
differences in body water compartments (12). None of the
subjects were institutionalized. Informed consent was obtained
from each patient. The study protocol conformed to the ethical
guidelines of the 1975 Declaration of Helsinki as reflected in
a priori approval by the institutional review board,

Laboratory determinarions. Venous blood samples were
collected in the morning after a 12-h overnight fast.
Hemoglobin concentration, total lymphocyte count, inter-
national normalized ratio (INR) of prothrombin time, serum
albumin, creatinine and total cholesterol concentration were
measured using standard clinical methods (Department of
Clinical Laboratory, Kurume University Hospital). A
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Table 1. Precision of eight-polar BIA in patients with liver
cirrhosis.

Rightarm Leftarm Trunk Rightleg Leftleg
R, 23 23 29 26 23
Ry 20 24 25 23 235
Ri 2.1 20 22 23 23
R 22 2.1 24 24 23

Coefficients of variation were calculated from 2 measurements on 7 of
the study subjects (n=14). BIA, direct segmental multifrequency-bio-
electrical impedance analyzer; R, resistance at x kHz.

prognostic nutritional index was calculated by using the
following formula as previously described (13): Prognostic
nutritional index = 10 x Serum albumin concentration (g/dl)
+ 0.005 x Total lymphocyte count (mm*). Poor prognosis is
predicted when the prognostic nutritional index is <40 and
total lymphocytes count remains <1000/mm*.

Estimarions of anthropometry and body composition.
Anthropometry and body composition were estimated by an
eight-polar BIA at frequencies of 5, 50, 250 and 500 kHz
(InBody 3.2, Biospace, Tokyo, Japan). Two electrodes were
placed in contact with the palm and thumb of each hand and
two electrodes with the anterior and posterior regions of the
sole of each foot. Body mass index (BMI) was calculated as
BW in kilograms divided by the square of height in meters
(kg/m?). Arm circumference (AC), mid-arm circumference
(AMC), tricep skinfold thickness (TSF), waist circumference,
hip circumference, and waist-hip ratio were estimated using
the software supplied with the eight-polar BIA (Lookinbody
2.0, Biospace) based on a hydration model (14). The accuracy
of the eight-polar BIA analyzer has been previously reported
(10). In our preliminary study, anthropometic data estimated
by the eight-polar BIA analyzer also showed a significant
positive correlation with anthropometic data derived by direct
measurement in the LC group (AMC, n=43, Spearman rank
r=0.69, P<0.0001; TSF, n=43, Spearman rank r=0.44,
P<0.0046). AC, AMC and TSF were expressed as a percentage
of the expected value for age and gender with reference 1o
Japanese Anthropometric Reference Data (JARD, 2001) (15).
The validation of BIA as a measure of change in BCM as
estimated by comparing whole-body counting of potassium
was reported (16); and therefore, BCM was evaluated by an
eight-polar BIA in this study. Because absolute values of
body composition vary widely, normalization of body
compositions including BCM is required. Height is an index
for normalization; however, a balance of each body
composition is also important, and normalization of BCM by
BW is used in the definition of HIV-associated malnutrition
(17). Therefore, we normalized BCM by BW and the resulting
BCM was expressed as BCM%BW as previously described
(11). The precision of InBody 3.2 was determined by
measuring resistance two times a day in 7 of the study subjects.
The coefficient of variation (CV) [(SD/mean) x 100],
calculated from these measurements (n=14) is shown in
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Table I1. Nutritional status of the patients.
M.CON LC P

No. of patients 25 56
Age (years) 519+134 55.649.1 N.S.
Height (cm) 1652479 168.126.5 NS.
Total protein (g/dl) 6.71£0.93 7.01x1 .42 N.S.
Albumin (g/dl) 3.362043 3241039 NS.
Total cholesterol (mg/dl) 157+90 126479 NS.
Total lymphocyte count (/mm?) 13304796 12804704 N.S.
Hemoglobin (g/dl) 11.6£19 11.9+19 NS.
Creatinine (mg/dl) 0.7420.26 0.77+0.17 NS.
Prognostic nutritional index 402456 38.8+50 NS.
Accompanying malignancy 9125 28/56 NS.

Data are expressed as the mean + SD. Prognostic nutritional index was calculated by using the following formula as previously deseribed
(13): Prognostic nutritional index = 10 x Serum albumin concentration (g/dl) + 0.005 x Total lymphocyte count (mm?®). M.CON,

malnourished disease controls; LC, liver cirrhosis.

Table 111, Anthropometric assessment.

M.CON LC P
BMI 20.8+3.7 23.1x3.0 0.009
%AC 10394179 109.6+8.9 N.S.
%AMC 1003128 107.0+8 4 0.009
%TSF 128 8+80.9 1274379 NS.
Waist circumference (cm) 767102 83.7+6.6 0.003
Hip circumference (cm) B88.0+64 929+4 5 0.001
Waist-hip ratio 0.87+0.06 0.90+0 .03 0.031

Data are exprcssed as the mean £ SD. AC, TSF and AMC are expressed as a percentage of the expected value for age and gender according

ymetric

to the Jag h

Data (JARD 2001) (15). M.CON, malnourished disease controls; LC, liver cirrhosis; BMI, body

MAss :ndex AC arm cmumfmnu AMC, arm muscle circumference; TSF, tricep skin-fold thickness.

Table 1. Similar to a previous report (10), the CV value was
<30 and comparable to that of a four-polar total-body BIA
performed at 50 kHz (CV = 3.0%) (18,19).

Severity of liver disease. The severity of cirrhosis was
assessed by the model for end-stage liver disease (MELD)
score (20). The MELD score was computed using an on-line
worksheet (hitp://www.mayoclinic.org/gi-rst/mayomodel5.
html). To avoid negative scores, laboratory values such as
serum creatinine concentrations that were <1 mg/dl were
rounded off to | as previously described (21).

Staristical analysis. All data are expressed as the mean £ SD.
Differences between the two groups were analyzed using the
Mann-Whitney U test or the Chi-square test. The Spearman's
correlation coefficient was calculated for testing the
relationship between different quantities in a bivariate
regression model using StatView (version 5.1; SAS Institute,
Cary, NC). P-values <0.05 were indicative of significant
differences.
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Results

Patient characteristics. We enrolled 56 patients with liver
cirrhosis and 25 patients with chronic gastrointestinal diseases
as malnourished discase controls. Clinical and laboratory data
for these subjects are summarized in Table 1. Age and height
were not significantly different between the LC and M.CON
groups. Serum concentrations of total protein, albumin, and
total cholesterol, total lymphocyte count, hemoglobin
concentration, prognostic nutritional index, and the rate
accompanying malignancy were also not significantly
different between the two groups.

Comparison of anthropometry between the LC and M.CON
groups. In the LC group, BMI and %AMC were significantly
higher than in the M.CON group, although %TSF was not
significantly different when comparing the two groups
(Table III). Waist and hip circumferences and waist-hip ratio
were significantly higher in the LC group than in the M.CON
group.
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Table IV. Assessment of body composition.

M.CON LC P
Fat%BW 17.1+8.4 20.845.1 N.S.
TEW%BW 61.1£6.4 58.4+3.8 NS.
ECF%BW 232428 22.8z1.6 N.S.
ICF%BW 379448 355+2.3 0017
ECF/TBW 0.334+0.028 0.344+0.007 NS.
Protein%BW 16.4+2.1 154410 0.018
Mineral%BW 54210 5504 NS.
BCM%BW 543269 50.9+4.5 0.018

Data are expressed as the mean = SD. M.CON, malnourished
disease controls; LC, liver cirrhosis; BW, body weight; TEW, total
body water; ICF, intracellular fluid; ECF, extracellular fluid; BCM,
body cell mass.

Comparison of body composition berween the LC and M.CON
groups. There was a significant decrease in both intracellular
fluid (ICF)%BW and protein%BW in the LC group compared
to those in the M.CON group, although fat%BW, total
body water (TBW)%BW, extracellular fluid (ECF)%BW,
ICF%TBW, protein%BW and mineral%BW did not differ
significantly when comparing the two groups (Table IV).
Fig. 1A shows the compositions for BW, fat free mass (FFM),
soft lean mass (SLM) and BCM. FFM%BW did not differ
between the two groups (Fig. 1B), however, SLM%BW was
significantly decreased in the LC group compared to that in
the M.CON group (Fig, 1C). The difference was even more
significant when comparing BCM%BW between the two
groups (Fig. 1D).

Comparison of nutritional paramerers between cirrhotic
patients with HCC and cirrhotic patients without HCC. There
were no significant differences in nutritional staws including
biochemical tests berween cirrhotic patients with HCC and
cirrhotic patients without HCC. No significant differences
were also found in anthropometric assessment and body
composition between cirrhotic patients with HCC and cirrhotic
patients without HCC (data not shown).

An association between BCM and severity of disease in the LC
group. Although there was no significant correlation between
BCM and the MELD score when considering all subjects, an
association was evident by stratification of the patients in the
LC group according to their age. There was a significant
negative correlation between BCM and the MELD score in
cirrhotic patients aged 40-60 years (n=29, R*=0.148, P=0.04)
(Fig. 2).

Discussion

In this study, we demonstrated a significant decrease in BCM
in patients with liver cirrhosis compared to that in
malnourished patients with chronic gastrointestinal diseases,
although serum or hematological nutritional parameters were
not significantly different between the two groups. Moreover,
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we showed a significant negative correlation between BCM
and the MELD score in patients with liver cirthosis.
Significant changes in body composition are known to
occur before physiological changes (5). Similar to previous
reports (22,23), an increase in TBW and ECW was also noted
in this study when these body compositions were normalized
with height (data not shown), In addition, by normalization
with BW, we found that ICF%BW and protein%BW were
significantly decreased in the LC group compared to those in
the M.CON group. In agreement with our data, Figueiredo er al
recently reported that reduction in ICF, but not fat, occurred
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40 50 80
BCM%BW

Figure 2. An assoclation between BCM and severity of disease in patients
with liver cirrhosis. Subj was ified by age b of the age
difference in body water compariments (12) (See Materials and methods).
An association between BCM and MELD score was analyzed by vsing the
Spearman's correlation coefficient in & bivariale regression model. P<0.05,
significant difference. MELD, the model for end-stage liver disease; BCM,
body cell mass: BW, body weight,

even before fluid retention was noted clinically (22). We did
not investigate the mechanisms for decreases in ICF and
protein. However, one would think that loss of body protein
leads 10 a decrease in intracellular osmotic pressure and
subsequent decrease in ICF, since the rate of endogenous
protein degradation is increased in patients with liver
cirrhosis (24).

In this study, both groups manifested a characteristic of
protein-energy malnutrition. Although we do not have a
normal value for BCM for healthy males in Japan, it is
believed to be approximately 60% of BW according to the
average value for body compartments (20% of ICF%BW plus
40% of protein®BW). In the M.CON group, BCM%BW was
<60% of BW which is considered to be lower than that of
normal subjects. In the LC group, BCM%BW was also <60%
of BW. In addition, BCM was significantly decreased in the
LC group compared to the M.CON group, although serum
and hematologic nultritional parameters were not significantly
different, These findings may indicate that change in body
composition is more evident in the LC group than in the
M.CON group.

There were no significant differences in nutritional
parameters between cirrthotic patients with HCC and cirthotic
patients without HCC. Occumrence of HCC seems 1o affect the
metabolic course of chronic liver disease; however, our data
did not show any difference. One would think that HCC does
not affect nutritional parameters, because >70% of cirrhotic
patients with HCC showed a single (<3-cm) nodule treated
with curative therapy. Altematively, cirrhotic patients without
HCC were admitted for preventive therapy of esophageal
varices. Thus, cirrhotic patients without HCC also had the
complication of LC and therefore, no significant differences
in nutritional parameters could be found.

We also showed the significance of BCM in cirrhotic
patients. A significant negative correlation between BCM and
the MELD score was observed in cirrhotic patients without
ascites and/or edema. On the other hand, Muller er al reported
that there was no significant difference in BCM among
patients according to the Child-Pugh classification (23).
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Although the reason for this discrepancy is unclear, the
explanation may be that BCM was evaluated as the absolute
value in the previous study. BW increases with increasing
severity in liver discase. Therefore. normalization of BCM
by BW could be one of the reasons for this discrepancy. In
accordance with our data, Figuciredo et al reported that
normalized BCM is correlated with the Child-Pugh
classification (22). Thus, the estimation of BCM is not only
non-invasive but also meaningful, However, we have to be
cautious in interpreting BCM values when patients exhibit
hyperbilirubinemia. In our analysis for an association between
BCM and the MELD score, some patient data did not
correspond with the regression line, and hyperbilirubinemia
(>6 mg/dl of serum bilirubin levels) was a common
characteristic in these patients. The relationship between
hyperbilirubinemia and impedance is unclear. However.
bilirubin is known to modulate cell-cell contact and results in
changes in transepithelial electrical resistance (26). Thus,
BCM estimated by eight-polar BIA may not predict prognosis
in patients with hyperbilirubinemia.

The limitations of this study included the small sample
size, the ratio of cases to controls, and the heterogeneity of
the malnourished controls, In order to confirm the signifi-
cance of BCM in patients with LC, a large-scale multicenter
clinical study including healthy individuals is required. In
addition, the use of the MELD score may not have been
suitable for this study. Since the significance of the correlation
between BCM and MELD was poor, the real prognostic
relevance of BCM should be evaluated in future studies.
Moreover, the number of hospitals that are able 1o measure
BCM is still limited. Changes in BCM are known to comrelate
with energy and protein intake (27). Thus, food consumption
should be assessed cautiously in order to prevent under-
estimations that may occur by using traditional nutritional
ASSeSSmMent measurcs.

In conclusion, we demonstrated a significant decrease in
BCM in patients with liver cirrhosis compared to that in
malnourished patients with chronic gastrointestinal diseases.
We also showed a significant negative correlation between
BCM and MELD score in cirthotic patients without ascites
and/or edema. Thus, BCM may be a useful parameter for
assessing malnutrition and severity of disease in patients with
liver cirrhosis.
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Aim: Cirrhotic patients tend to develop malnutrition by
fasting, yet the importance of nutritional care during
examination-associated fasting has not been investigated.
This study aimed to examine the effects of a nutritional
supplement on nutrition and stresses caused by examination-
associated fasting In cirrhotic patients.

Methods: Twenty-nine cirrhotic patients were enrolled in
this study. No energy was supplied to patients in the fasting
group (n = 11) prior to computed tomography or magnetic
resonance imaging examination. A supplement of 200 kcal
was given to the patients in the supplement group (n = 18)
prior to computed tomography or magnetic resonance
imaging examination. The effect of the supplement on
stresses was evaluated by self-rating questionnaire. Changes
in biochemical parameters were also investigated before and
after computed tomography or magnetic resonance imaging
examinations.

Results: There were no significant differences in age, sex,
body mass Index, or liver function tests between the two

groups at the start of the study. In the supplement group,
stress scores for physical symptoms (thirst and light-
headedness) and mental symptoms (hunger, hypodynamia
and fatigue) were significantly lower compared to those in the
fasting group. Also In the supplement group, peripheral
3-hydroxybutyric acid and free fatty acids levels were signifi-
cantly decreased compared to those in the fasting group, to
within normal ranges. In addition, a decrease in prothrombin
time was significantly inhibited by intake of the supplement.
Conclusion: We demanstrated that a nutritional supplement
improved nutrition and reduced both the physical and mental
stresses assoclated with examination-associated fasting in
cirrhotic patients.

Key words: mental stress, physical stress, quality of life,
starvation, supplementation

INTRODUCTION

ALNUTRITION 1S FREQUENTLY seen in patients
with liver cirrhosis. Malnutrition is associated
with clinical complications of cirrhosis and increases
mortality.”* Supplemental enteral nutrition improves
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nutritional status, liver function, survival, and quality of
life (QOL) in cirrhosis patients.””"' Thus, nutritional care
is an essential element in the management of patients
with liver cirrhosis.

The liver has a central role in regulating energy
metabolisms. In a fasting state, the liver contributes 1o
about one-half of the body’s total caloric requirements
by releasing glucose into the blood.” In patients with
liver cirrhosis, after an overnight fast, hepatic glycogen
content is decreased and metabolic profiles are similar
to those seen in normal subjects after two to three days
fasting."” Thus, patients with liver cirrhosis develop a
catabolic state of starvation more rapidly than do

® 2008 The Japan Society of Hepatology
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normal subjects and should therefore ensure adequate
energy intake and avoid long-term fasting.'**

Hepatocellular carcinoma or esophageal varices
are major complications in patients with liver
cirrhosis.'*"" For examination and treatment of these
complications, abdominal ultrasound (US), computed
tomography (CT), magnetic resonance imaging (MRI),
angiography or esophagogastroduodenoscopy (EGD)
are commonly used. Nausea and vomiting often occur
after the use of ionic high-osmolality contrast media
and, thus, patients are fasted before contrast-enhanced
examinations. Nonionic low-osmolality contrast
media, the current media of choice, are safer than ionic
high-osmolality media.'® Despite this, examination-
associated fasting is still used at some institutions and
is often required for patients with liver cirrhosis. In
addition, frequent examinations are required due to
the shortening of hospital stays. However, no study
addresses the standard of nutritional care, nor
the nutritional status and stresses that exist, for
examination-associated fasting in patients with liver
cirrhosis. The aim of this study is to examine the
effects of supplement on nutrition and stresses caused
by examination-associated fasting in patients with liver
cirrhosis.

METHODS

Patients
TOTAL OF 29 patents with hepatitis C virus
(HCV)-related liver cirrhosis (n=25), hepatitis B
virus (HBV)-related liver cirrhosis (n = 3), or alcoholic
liver cirrhosis (n = 1) were enrolled in this study during
the period from April 2005 to July 2006 at Kurume

Nutritional care for examination-related fasting 1179

University Hospital, Japan. The diagnosis of liver cirrtho-
sis was based on clinical, serological, imaging, and/or
histological evidence. All of the patients were hospital-
ized for the treatment of hepatocellular carcinoma
or esophageal varices. Patients with ascites or renal
failure were excluded because the effects of nutritional
supplements on body composition cannot be precisely
evaluated under conditions of abnormal body water
distribution. Informed consent for participation in the
study was obtained from each patient. The study proto-
col conformed 1o the ethical guidelines of the Declara-
tion of Helsinki (1975) and was approved by the Ethics
Committee of the Kurume University School of
Medicine, Japan.

Study design

We conducted a randomized controlled trial on 29
patients with liver cirrhosis. Enrolled patients were ran-
domly assigned to the fasting group or the supplement
group. The time schedule of examination and supple-
ment administration are summarized in Figure 1.
In both groups, contrast-enhanced CT or contrast-
enhanced MRI was conducted between 10.00-11.30
hours. Blood tests, measurement of body weight and
body composition analysis were performed a day before
examination and after CT or MRI examination, Urine
was collected between 06:00-10:00 hours for both
groups. There was no energy supply between supper and
lunch in the fasting group (n = 11), while 200 kcal of a
nutritional supplement (Calorie Mate JELLY; Osuka
Pharmaceutical, Japan) was given to the patients in the
supplement group (n=18), between 06:00-06:10
hours. The composition of the supplement is shown in
Table 1. The effects of the supplement on the CT or MRI

Day prior to examination Examination day
18.00 18.00 6.00 €.10 10.00 11.30

Fasting | ¢

--------------- DY - - - - - ——— R e
8fUE 4 Blood test 35 1.Biood test

2 Measurement of < » 2:Measurement of .

BW cTormml _BW Gasiyinn
3.Body composition 3.Body composition
Supplement _ analysis analysis

e e -- - Em—— - - - - - EEEm—TEE - Cm————

b - e— - -
Suppar Supplement Lunch
(200 keal)

Figure 1 Scheme of time schedule for supplement administration and examination of patients. BW, body weight; CT, computed
tomography; MRI, magnetic resonance imaging. {(—) Fasting duration; (=) feeding duration.
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Table I The composition of supplement (Calorie Mate JELLY;
Otsuka Pharmaceutical, Japan)

Component Content
Serving size (g) 215
Energy (kcal) 200
Protein (g) 7.6
BCAAs L7
Fat (g) 44
Carbohydrate (g) 325
Dietary fiber (g) 2
Sodium (mg) 30
Potassium (mg) 60
Calcum (mg) 200
Magnesium (mg) 50
Phosphorus (mg) 218
Vitamin A (pg) 225
Vitamin B1 (mg) 0.5
Vitamin B2 (mg) 0.6
Vitamin B6 (mg) 0.5
Vitamin B12 (ug) 1
Niacin (mg) 55
Pantothenic acid (mg) 28
Folate (pg) 100
Vitamin D (ug) 2.5
Vitamin E (mg) 4

BCAAs, branched-chain amino adids.

imaging diagnoses were evaluated by radiologists
blinded to which group the patients belonged.

Contrast medium for CT or MRI examination

All patients underwent contrast-enhanced CT or MRI
examinations using lopamidol (Bayer Yakuhin, Japan),
Iohexol (Bayer Yakuhin), or lotrolan (Daiichi Sankyo,
Japan).

Effects of supplement on mental and
physical stresses

Physical symptoms (thirst, light-headedness, nausea,
headache, palpitations, cold sweat) and mental symp-
toms (hunger, hypodynamia, fatigue, poor thinking,
poor concentration, irritability) were evaluated by self-
rating questionnaire accoding to the following scale:
1 = none; 2 =mild; 3 = moderate; and 4 = severe.

Effects of supplement on biochemical
parameters, body weight and composition
Platelet count, prothrombin time, serum albumin, total
bilirubin, total cholesterol, creatinine level, osmolality,
blood glucose level, blood urea nitrogen concentration

® 2008 The Japan Socdiety of Hepatology
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and urine specific gravity were measured using standard
clinical methods (Depanument of Clinical Laboratory,
Kurume University Hospital, Japan). Body weight and
composition were measured using an eight-polar direct
segmental multifrequency-bicelectrical impedance
analyzer (DSM-BIA; InBody 3.2, Biospace, Japan). The
changes in body composition were assessed by the dif-
ferences between values obtained a day before and a day
after CT or MRI examination and are expressed as Abody
composition.

Statistical analysis

All data are expressed as mean+SE. Differences
between the two groups were analyzed using the
Mann-Whitney U-test. P values < 0,05 were considered
significant.

RESULTS

Patient characteristics

HE CHARACTERISTICS OF all patients are summa-

rized in Table 2. There were no significant differ-
ences in etiology of dirrhosis, age, sex; body mass index
and liver function tests between patients in the fasting
group and those in the supplement group (Table 2).
Fasting duration was significantly shortened, by about
4 h, with the administration of supplement (Table 2).

Interference of supplement on CT or
MRI imaging

There was no evidence of retention of the supplement in
the gut or the contraction of gallbladder in CT or MRI
imaging (Fig. 2A,B). In addition, the intake of the
supplement did not induce vomiting and there was no
interference with the diagnostic CT or MRl imaging by
intake of the supplement (Table 2).

Effects of supplement on mental or
physical symptoms

Among physical symptoms, stress scores for thirst and
light-headedness were significantly lower in the supple-
ment group compared to those in the fasting group
(Table 3). Among mental symptoms, stress scores for
hunger, hypodynamia and fatigue were significantly
lower in the supplement group compared to those in the
fasting group (Table 3).

Effects of supplement on biochemical
parameters and body weight

and compositions

Changes in body weight and body compositions were
expressed by the difference between values obtained a
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Table 2 Characteristics of all patients

Normal range Fasting group (n=11) Supplement group (n = 28) P value
HCV:HBV:Alcohol - 9:2:0 16:1:1 0.43
Age (years) " 59.9x34 66.6%2.5 0.13
Sex (M:F) - 6:5 12:6 0.51
BMI - 22708 21.2z0.4 0.13
Albumin (g/dL) 4.0-5.0 3.34+0.15 3422012 0,71
Total bilirubin (mg/dL) 0.61-1.04 1.85£0.35 1.41£0.26 D.11
Prothrombin time (%) 4.0-5.0 70.5+49 79.2% 2.7 0.08
Total cholesterol (mg/dL) 150-219 136 + 36 145+ 29 0.56
Platelet count (fuL) 70-139 B.6£0.9 11.3%21.7 0.33
Fasting duration (h) - 13.8+03 47101 <0.0001
Number of patients that vomited - 0 0 >0.99
Interference of supplement on - NA 0 -

imaging

Data expressed as mean + SE. Differences between the two groups were analyzed using the Mann-Whitney U-test. BML body mass
index: HBV, hepatitis B virus; HCV, hepatitis C virus; NA, not applicable.

day before and after examination, There was no signifi-
cant difference noted in body weight changes between
the fasting group and the supplement group (Table 4).
Similarly, changes in body composition showed no sig-
nificant differences between the fasting group and the
supplement group (Table 4). Intake of the supplement
did not affect levels of blood glucose, plasma osmolal-
ity, blood urea nitrogen, and serum creatinine (Table 4).
No significant changes occurred in urine volume and
urine specific gravity when comparing the two groups
(Table 4).

Effects of supplement on serum
3-hydroxybutyric acid, plasma free fatty
acids levels and prothrombin time

Intake of the supplement resulted significant
decreases in serum 3-hydroxybutyric acid and plasma
free fatty acids levels. Further, these levels reached to
within in normal ranges (Fig. 3A,B). Decreases in pro-
thrombin time were significantly inhibited by the intake
of the supplement compared to that in the fasting group
after examination (Fig. 3C).

DISCUSSION

N THIS STUDY, we first demonstrated that the nutn-

tional supplement improved malnutrition and both
physical symptoms and mental stresses caused by fasting
before examinations in patients with liver cirrhosis.

Nausea and vomiting occur frequently after the use of
ionic high-osmolality contrast media and, therefore,
patients are fasted before contrast-enhanced examina-

Figure 2 Representative CT images from the supplement
group. No retention of the supplement in the (a) gut was
detected, or contraction of the (b) gallbladder in CT imaging
Arrows indicate stomach

® 2008 The Japan Society of Hepatology
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Table 3 Effects of the supplement on physical and mental symptoms as evaluated by a self-rating questionnaire (1 = none;

2 = mild, 3 = moderate, 4 = severe)

Fasting group Supplement group P value
Physical symptoms
Thirst 28204 1.6£0.2 0.01
Light-headedness 20x04 1.2+0.1 0.04
Nausea 1.5£03 1.0£0.0 0.07
Headache 1.3£0.1 11201 011
Palpitation 1.1z0.1 1101 0.72
Cold sweat 1.0x0.0 1.1£0.1 043
Mental symptoms
Hunger 2604 1.320.1 0.003
Hypodynamia 2.1£03 1.2£0.1 0.01
Fatigue 22204 1.2+£0.1 0.01
Poor thinking 1.7+£03 1.2+0.1 0.25
Poor concentration 1.7£03 1.3+0.1 0.29
Irritability 15202 1.2%0.1 0.45

Data expressed as mean + SE. Differences between the two groups were analyzed using the Mann-Whitney U-test.

tions, However, nonionic low-osmolality contrast
media is safer than ionic high-osmolality media and is
the media of choice today.'" Although the supplement
was given approximately 4 h before examination, none
of the patients experienced nausea or vomiting, Further,
there was no interference with diagnostic imaging. Thus,
the intake of the supplement had no adverse effects on
the examination and diagnostic imaging in this study.
Although nutritional supplements vary in form and
shape, we chose a jelly-type supplement for this study.
Sensory-specific satiety has an important influence on
QOL."* In particular, texture-specific satiety has a sig-

nificant effect.”’ The decision to use a jelly-type supple-
ment was based on the fact that the texwre of jelly
is more like solid food. In addition, high viscosity
formula-diet accelerates gastric empting, resulting in
prevention of gastro-oesphageal reflux and aspiration
pneumonia.” We also selected a branched-chain amino
acids (BCAAs)-rich supplement because serum BCAAs
levels are decreased in patients with liver cirrhosis and
treatment with BCAAs is known to improve nutritional
status and QOL*®

With intake of the supplement, physical symptoms
such as thirst and light-headedness improved signifi-

Table 4 Effects of supplement on biochemical par body weight and composition
Fasting group Supplement group P value

Biochemical parameters

Blood glucose (mg/dL) 106.5+ 6.4 105.1£9.4 0.33

Plasma osmolality (mOsm/L) 285517 2860+ 1.0 0.77

Blood urea nitrogen (mg/dL) 16921 17.9%23 0.72

Creatinine (mg/dL) 0.74 £0.05 0.90 + 0.08 0.30
Urine volume (ml) 19041 20033 0.23
Urine specific gravity 1.023 £ 0.06 1.016 £0.02 0.50
ABody weight (kg) -0.95 4034 -0.80£0.37 0.70
Body composition

Alntracellular fluid (kg) -0.26£0.28 -0.57 £ 0.07 0,59

AExtracellular fluid (kg) -0.66+0.14 -0.43 £0.07 0.14

AProtein (kg) -0.11£0,12 -0.24 £0.03 0.59

AMineral (kg) -0.26+0.13 -0.0920.14 0.07

AFat (kg) -0.34 £ 037 -0542017 0.44

Data are expressed as mean # SE Differences between the two groups were analyzed using the Mann-Whitney U-test.
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Figure 3 Effecis of the supplement on serum (a) 3-
hydroxyburyric acid level, (b) plasma free fatty acids level, and
changes in (c) prothrombin time, Shaded regions in (a-b)
indicate the normal ranges for serum 3-hydroxyburyric acid
and plasma free fatty acids, respectively. Values are expressed as
mean * SE. Differences between the two groups were analyzed
using the Mann-Whitney U-test. *P< 0.05.

cantly. Biochemical examination showed that blood
glucose concentration, plasma osmolality and urine spe-
cific gravity were all within normal ranges, even in the
fasting group. In addition, there were no significant

Nutritional care for examination-related fasting 1183

changes in these parameters in the supplement group.
Similarly, bioelecirical impedance analysis showed no
changes in body weight or composition. Thus, changes
in glucose levels or body water distribution do not seem
to be the main causative factors for the improvement of
thirst and light-headedness. Long-term fasting itself
causes stress due to a dissatisfied demand for food and
reduction of such stress is known to improve physical
symptoms.**** Thus, relief from long-term examination-
associated fasting might be responsible for the stress
reduction and subsequent improvement of physical
SYmptoms.

Patients with liver cirrhosis develop a catabolic state
of starvation more rapidly than do normal subjects.
Approximately 80% of the daily non-protein caloric
requirement is supplied from fat even after overnight
fasting.” Peripheral 3-hydroxybutyric acid and free fatty
acids are metabolites derived from fat and are used as
indicators of starvation. In this study, levels of periph-
eral 3-hydroxybutyric add and free fatty acids were
significantly higher in the fasting group. Peripheral
3-hydroxybutyric acid stimulates appetite and elevated
plasma free fatty acids levels cause hypodynamia and
fatigue through increased serotonin release in the
brain.**"" In the present study, serum 3-hydroxybutyric
acid and plasma free fatty acids levels were significantly
increased in patients with examination-associated
fasting compare to those in age-, BMI-, and liver func-
tion tests-matched patients with only overnight fasting
(51.6£10.5 vs 99.4 £25.0 pmol/L, P<0.04; 436 £ 48
vs 686+ 93 PEq/L, P < 0.03), indicating the importance
of supplementation for the examination-associated
fasting. With the intake of the supplement, both
3-hydroxybutyric acid and plasma free fatty acids levels
were reduced to within normal range, and hunger,
hypodynamia and fatigue were significantly improved.
Although it is not clear why the supplement improves
mental symptoms, it is possible that glucose supple-
mentation changes the fuel source from fat to glucose
and results in a decrease of 3-hydroxybutyric acid and
plasma free fatty acids levels, leading to improvement in
mental symptoms. Alternatively, hunger is also regu-
lated by gut hormones and food intake stimulates the
satiety center through regulation of gut hormones such
as ghrelin, polypeptide YY, and glucagon-like peptide-
1.7%2% Thus, intake of the supplement might improve
mental symptoms through regulation of gut hormones

A decrease in prothrombin time was significantly
inhibited by intake of the supplement. The half-life of
prothrombin is several hours and prothrombin is a
rapid tumover protein, used as not only as a prognostic

©® 2008 The Japan Society of Hepatology
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parameter’™’ but also as a nutritional parameter.”
Protein turnover is increased in patients with liver cir-
rhosis and treatment with glucose is reported to reduce
the protein turnover rate and improve the nitrogen
balance * The supplement used in this study contains
33.0 g of glucose. Thus, glucose supplementation might
be responsible for improved nitrogen balance, leading
to a subsequent increase in prothrombin time. In addi-
tion, it has been shown that treatment with BCAAs
improves nutritional status in patients with liver cirrho-
sis.* The supplement used in this study contains 1.7 g
of BCAAs, BCAAs might up-regulate the mammalian
target of rapamycin, which is a key molecule in protein
synthesis.™

There are several limitations in this study. First, nutri-
tional validity of this supplement for outcome, survival
rate, and long-term QOL is unclear in patients with liver
crrhosis. Second, the supplement was administrated for
only CT or MRI examination. In order to improve long-
term nutritional status, outcome and QOL in liver cir-
rhosis a supplement verified by scientific research and
supplementation should be given in other examinations
such as blood test, US, EGD, angiography. Third, even in
the supplement group there was an approximately 1 kg
decrease in body weight within a day, mainly auribut-
able to the loss of extracellular fluid. Intake of the
supplement did not prevent significant changes in body
weight or composition. Hypermetabolism is a charac-
teristic of patients with liver cirrhosis,” and these
patients should ensure energy intake is adequate.’” The
principal etiology for liver disease among the patients in
this study was HCV infection. A decrease in hepatic
glycogen storage and malnutrition are more severe
in HCV-related chronic liver disease than in other
hepato-biliary disorders. " A nutritional supplement
of 200 kcal may not be a sufficient energy source 10
prevent loss of body weight in patients with HCV-
related liver cirthosis,

We demonstrate that a nutritional supplement
improves nutrition and both physical and mental
stresses caused by fasting before contrast-enhanced CT
or MRI examination, without inducing any adverse
effects in patients with liver cirthosis.
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Introduction

Abstract

Background and Aim: The pathogenesis of hepatitis C virus (HCV)-associated glucose
intolerance remains unclear. Glucagon-like peptide-1 (GLP-1), a gut hormone, synthesizes
hepatic glycogen and is inactivated by dipeptidyl peptidase IV (DPPIV). The aims of this
study were to investigate the alterations in the expression of GLP-1 and DPPIV in HCV-
associated glucose intolerance.

Methods: We enrolled patients with HCV- or hepatitis B virus (HBV )-related liver disease
(n =94 and 37, respectively), patients with inflammatory bowel disease (IBD; n= 14) as
disease controls, and healthy controls (n = 48), The serum or tissue GLP-1 and DPFPIV
expression levels were determined by enzyme immunoassay, immunoblotting, or immun-
ostaining. The hepatic glycogen content was assayed by periodic acid-Schiff staining.
Results: The serum GLP-1 levels were significantly decreased in the HCV group
(49 = 0.3 ng/mL) than those in the controls (7.5 = 0.6ng/mL), the HBV group
(7.0 = 0.5 ng/mL), or the IBD group (10.8 = LOng/mL, P <0.01). Although the ileum
GLP-1 expression was not significantly different between the controls and the HCV group,
the DPPIV expression was significantly increased in the ileum, liver, and serum in the HCV
group. Hepatic glycogen content was decreased to a greater extent in the HCV group than
that in the HBV group (127.5 % 5.3 vs 187.7 = 6.6 arbitrary units; n= 19, P <0.01).
Conclusion: We demonstrated the altered expressions of GLP-1 and DPPIV in patients
with HCV-associated glucose intolerance. Since hepatic glycogen synthesis, a GLP-|
action, was impaired, the altered expressions of GLP-1 and DPPIV may be involved in the
development of HCV-associated glucose intolerance.

In patients with HCV infection, the homeostasis mode] assess-
ment method for insulin resistance (HOMA-IR) value is signifi-

The liver plays crucial roles in glucose metabolism,' and chronic
liver diseases are associated with glucose intolerance.” Several
epidemiological studies have revealed an association between
hepatitis C virus (HCV) infection and impaired glucose
metabolism.** In patients with HCV infection, glucose intolerance
decreases the sustained response rate to antivirus therapy and is an
important risk factor for the development of hepatocellular carci-
noma as well as long-term survival in patients with cirrhosis.**
Therefore, it is important to investigate the mechanisms for HCV-
related glucose intolerance. Increased body mass index (BMI) and
decreased insulin secretion are lypical characteristics of type 2
diabetes mellitus.” In patients with HCV infection, however,
glucose intolerance is independent of BMI, and insulin secretion is
increased in patients with HCV infection >'” These findings suggest
that other factors mediate HCV-related glucose intolerance.

cantly higher than in other hepatobiliary disorders.' Recently, we
found that the HCV core directly downregulates the intracellular
insulin signaling cascade in hepatocytes.!! Thus, increased hepatic
insulin resistance is one of the pathogenesis for HCV-associated
glucose intolerance.

The gut has currently been recognized as an endocrine system
that contributes to glocose metabolism.'? Among several gut hor-
mones, glucagon-like peptide-1 (GLP-1) is well known to be
involved in glucose metabolism. GLP-1 is secreted from L-cells
in the ileum and exerts a direct insulinotropic effect on the pan-
creatic f-cell.'*™ GLP-1 activales adenylate cyclase and subse-
quently enhances insulin secretion from pancreatic [-cells.’”
GLP-1 also has insulin-independent effects on glucose disposal in
extra-pancrealic tissues including liver.'® In hepatocytes, GLP-1
activates glycogen synthesis through activation of glycogen
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synthesis ¢.'” The presence of GLP-1 receptors on the hepatocytes
is consistent with the insulin-independent effect of GLP-1."*
Thus, GLP-1 increases insulin secretion and hepatic glycogen
production.

GLP-1 has an extremely short duration of action due to rapid
inactivation by the enzyme dipeptidyl peptidase IV (DPPIV,
enzyme code number 3.4.14.5)"4'* DPPIV is a membrane-
associated peptidase and is widely distributed in numerous tissues.
Increased serum DPPIV activity has been reported in diabetic mice
and patients with type 2 diabetes mellitus,** Thus, DPPLV is
involved in glucose metabolism through the regulation of GLP-1
activity.

The aim of this study was to investigate alterations of GLP-1
and DPPIV expressions in HCV-associated glucose intolerance.

Materials and methods

Materials

All reagents were purchased from Wako Pure Chemical Industries
(Osaka, Japan) unless otherwise indicated.

Patients

In total, 145 patients with liver or bowel disease, HCV-related liver
disease (HCV; n=94), hepatitis B virus-related liver disease
(HBV; n=137), or infl y bawel di (IBD; n= 14), and
48 healthy controls (CON) were enrolled. All of the patients and
healthy controls were Asian men. All of the diagnoses were based
on clinical, serological, and/or histological evidence. Demo-
graphic data were collected on the same day as collecting blood.
The BMI was calculated as body weight in kilograms divided by
the square of height in meters (kg/m?). To reduce the selection
bias, age, BMI, aspartate aminotransferase (AST). alanine ami-
notransaminase (ALT), albumin, and total bilirubin were not
matched among the groups. Since it is possible that treatments for
diabetes mellitus affect GLP-1 levels, patients who had been
taking oral hypoglycemic agenis or insulin injections were
excluded. In addition, patients with a history of and evidence of
pancreatitis or a pancreatic ramor were excluded, as were those
with other causes of liver disease, in particular those known to be
invelved in the pathogenesis of diabetes mellitus, such as hemo-
chromatosis or alcoholic liver disease,

The study protocol was approved by the institutional review
board, and informed consent for participation in the study was
obtained from each patient. None of the patients was institution-
alized. The study protocol was approved by the Ethics Committee
of the Kurume University School of Medicine. All of the experi-
ments were carried out in accordance with the Declaration of
Helsinki.

Laboratory determinations

Venous blood samples were taken in the momning after a 12-h
overnight fast. Plasma glucose, serum aspartate, AST, ALT,
albumin, total bilirubin, and immunoreactive insulin (IRI) levels
were red using dard clinical methods (Department of
Clinical Laboratory, Kurume University Hospital, Kurume,
Japan). Insulin resistance and pancreatic f-cell function were
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calculated on the basis of the fasting levels of plasma glucose and
IRl, according to the HOMA equation: [nsulin resistance
(HOMA-IR) = fasting glucose (mg/dL) x fasting IRI (uU/mLYy
405; pancreatic f-cell function (HOMA-B) = fasting IRI (uU/
mL) x 360/(fasting glucose (mg/dL)— 63).*' The stage of liver
fibrosis was assessed by AST to the platelet ratio index (APRI): the
serum AST level (/L) upper limit of normal AST (33 U/L) % 100/
platelet count (x10%/L).2 APRI is one of the models for predicting
the stage of liver fibrosis. Patients with APRI values of 0.5 or less
were diagnosed as chronic hepatitis (CH) patients, and patients
with APRI values above 0.5 were diagnosed as having liver
cirrhosis.2

The degree of liver cirrhosis was categorized based on Child-
Turcotie criteria.™

GLP-1 assay

The quantification of GLP-| in the serum samples was accom-
plished by a GLP-1 (7-36) amide enzyme immunoassay (EIA) kit
(YK 160; Yanaihara, Fujinomiya, Japan) that specifically quanti-
fies the biologically active form of GLP-1, GLP-1 (7-36) amide.™
This EIA kit is based on a competitive enzyme immunoassay using
a combination of highly specific antibodies to GLP-1 (7-36)
amide with & biotin-avidin affinity system. The absorbance
(492 nm) of each well was then measured with a Bio-Rad Model
550 microplate reader (Bio-Rad, Hercules, CA, USA). Each serum
sample was assayed in duplicate and the values were averaged.

Immunohistochemistry

Frozen samples of the ileum and paraffin-embedded liver sections
were deparaffinized and subjected to immunochemical staining
using a Vectastain ABC kit (Vector Laboratories, Burlingame, CA,
USA) with an antihuman GLP-1 antibody (Santa Cruz, Santa
Cruz, CA, USA) or an antihuman DPPIV antibody (Santa Cruz,
USA). The primary antibodies for GLP-1 or DPPIV were used at
4 1:100 dilution. After washing, the sections were incubated with
a fluorescein isothiocyanate-conjugated goat antimouse immuno-
globulin M (Cappel, Aurora, OH, USA) or tetramethylrhodamine
isomer R-conjugated swine antirabbit immunoglobulin (Dako,
Kyoto, Japan) diluted at 1:100 in phosphate-buffered saline (PBS).
Subsequently, the sections were washed with PBS and mounted in
VECTASHIELD (Vector Laboratories, UISA).

Immunoblotting liver or ileum specimens

The immunoblotting of DPPIV was performed as previously
described,™ The liver and ileum tissues were dissolved in a
minimum volume of radioimmunoprecipitation buffer and were
subjected to sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis on a 10% acrylamide gel. The resolved proteins were
transferred electrophoretically to polyvinylidene difluoride mem-
branes (FLUOROTRANS: Pall Life Sciences, Ann Arbor, Ml,
USA). The membranes were incubated with an anti-DPPIV poly-
clonal rabbit antibody (Santa Cruz, USA) or an anti-actin rabbit
antibody (Sigma, St Louis. MO, USA), and then incubated with
horseradish peroxidase-conjugated goat antirabbit immunoglobu-
lin G (Vector Laboratories, USA). The membranes were then
incubated with chemiluminescent reagents (ECL kit; GE Health-
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Table 1 Baseline charactenstics of patients
CON HEV HCV iBD

No, patients 48 37 84 14

Age (years) 601 =22 S46=14 grzx13 411=39
Body mass index (kg/m?) 23=03 22804 231+ 03" 20207
Asparigte aminctransferase (U/L) 242=17 566 =9.2 691 = 40" 213=28
Alarne aminotransaminase (U/L) 21114 569= 112 721 H 47440 22433
Albumin [g/dL) 41 204 38=01 37201 38=03
Tota! bilirubin tmg/fdl) 0701 13=02 1y =ntee 0620
Glucose (mg/dL) B96 =39 821=28 924 =38 826=42
Immunoreactive insulin [U/mL) 7Bx11 83=07 171 % 34seee 88 =25
HOMA-IR 17203 17=02 29 = 04t 21 =06

Note: Data are expressed as mean = SEM or number of patients. Al of the patients were Asian men. *P< 0.05 compared to that of hepatitis B virus
[HBW! or inflammatory bowel diseasa (IBD) group; **P< 0.05 compared to that of IBD group; *** P < 0.05 compared to that of the healthy controls
(CON) or 1BD groups; ****P< 0.06 compared to that of CON group: *****P< 0. 05 comnamd 1o that of the CON or HBV groups, HCV, hepatitis C

virus: HOMA-IR, homeostasis model assessmant method for insulin
anova followed by Fisher's protected least significant ditferance.

care, Limle Chalfont, Buckinghamshire, UK) and immediately
exposed in & LAS-1000 plus lumino-image analyzer (Fuji Photo
Film, Tokyo, Japan).

Quantitation

The immunoblotting intensities were determined using NIH-
Image ) (developed ar the National Institutes of Health [NIH],
Bethesda, MA, USA) available on the Internet at hup://
rsh.info.nih.gov/ij/download.html), In preliminary studies. the
band intensity showed a linear correlation with the sample con-
centration over the range analyzed,

Serum DPPIV assay

The quantification of DPPIV in the serum samples was accom-
plished vsing a soluble human DPPIV ELISA according to the
manufacturer's instructions (Chemicon, Temecula, CA, USA).
The absorbance (492 nm) of each well was then measured with a
Bio-Rad Model 550 microplate reader (Bio-Rad, USA). Each
serum sample was assayed in duplicate and the values were
averaged.

Oral glucose tolerance test and insulinogenic
index

Twenty-one patients with HCV infection underwent oral glucose
tolerance tests (OGTT) with 75 g of glucose according to the
recommendations of the National Diabetes Data Group of
National Institutes of Health?® After overnight fasting, blood
samples were drawn for the determination of glucose and IRI at 0,
30, and 120 min after glucose loading. Pancreatic B-cell function
was evaluated by the insulinogenic index, which reprs the

sons among multiple groups were performed by

Hepatic glycogen content

The liver specimens were stained with periodic acid-Schiff
reagent to evaluale the hepatic glycogen content.”” The
hepatic glycogen content was quantitated by the public
domain NIH Image-J program by an investigator without any
information.

Statistical analysis

All data arc expressed as mean = SEM. Differences between
groups were analyzed by the Mann-Whitney U-test and the Spear-
man correlation test. Statistical comparisons among multiple
groups were performed by ANOVA followed by Fisher's protecied
least significant difference using StatView Power PC version for
Magcintosh (version 5.1; SAS, Cary, NC, USA). P-values <005
were considered significant.

Results

Baseline characteristics of all patients

Baseline clinical and laboratory data for all patiems and healthy
controls are summarized in Table 1. There were no significant
differences in age and BMI between the control and HCV groups.
Although the HBV group was significantly younger than the HCV
group (P <0.05). there were no significant differences in BMIL,
aspariate aminotransferase, alanine aminotransferase, albumin,
and total bilirubin levels between the HBV and HCV groups.
Fasting glucose levels were within the normal range in all of the
groups and there were no significant differences among the groups
(Table 1). However, the fasting insulin levels were significantly
d in the HCV group compared 1o those of the controls, but

capacity of insulin secretion. The formula is as follows: Insulino-
genic index = (30-min IRI~ fasting IRl [pU/mL])/(30-min
glucose — fasting plasma glucose [mg/dL])."" Pancreatic p-cell
function was also evaluated by HOMA-B.*!
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were not significantly different compared to the HBV or the IBD
groups (Table 1). The HOMA-IR values in the HCV group were
significantly higher than those in the controls (P < 0.05) or the
HBV group (P < 0.05) (Table 1).
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