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Abstract: On the basis of results in rat, L-arabinose decreased total cholesterol (TC), triglycerides (TG), fasting glucose,
systolic blood pressure, increased high-density lipoprotein cholesterol (HDLC), and enhanced the glucose tolerance. The
primary purposes of the present study was to determine the effects of consumption L-arabinose on metabolic syndrome
in humans. All volunteers received L-Arabinose by dissolving it in water. The volunteers didn't change the diet habits and
lifestyles during the whole experiment. The trial lasted for 6 months, and experimental indicators were assayed every two
months, which including weight, waist circumference, blood pressure, TG, TC, HDLC, low-density lipoprotein cholesterol
(LDLC), fasting plasma glucose, erum uric acid, serum creatinine (Scr), blood urea nitrogen (BUN), alanine
aminotransferase (ALT) and aspartate aminotransferase (AST). Our results showed that the L-arabinose decreased
waist circumference, TC, fasting glucose, serum uric acid, ALT and slightly increased HDLC and slightly decreased
diastolic blood pressure after 6 months. A tendency for decreased waist circumference, TC, fasting glucose, serum uric
acid, ALT after 2, 4 and 6 months of treatment with L-arabinose was observed. In addition, L-arabinose decreased TC,
LDLC and body weight. No effects on Scr, BUN, AST. In conclusions, L-arabinose would reduce most the metabolic
syndrome risk factors(decreased circumference, TC, fasting glucose, and so on), and treat the metabolic syndrome as a
whole. The present study would provides strong evidence that long-term received L-arabinose would be manage

metabolic syndrome.
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INTRODUCTION

Metabolic syndrome is a complex disorder with high
socioeconomic cost that is considered as a worldwide
epidemic. Metabolic syndrome is defined as a cluster of
interconnected factors that directly increase the risk of
coronary heart disease, other forms of cardiovascular
atherosclerotic diseases, and diabetes mellitus type 2.
Its main components are dyslipidemia (elevated TG
and apolipoprotein B (apoB)-containing lipoproteins,
and LDLC), elevation of arterial blood pressure and
dysregulated glucose homeostasis, while abdominal
obesity and/or insulin resistancehave gained increasing
attention as the core manifestations of the syndrome
[1~3]. This clustering of abnormalities is frequently
seen and attributed to people's dietary habits. The
incidence of this syndrome has been estimated to
increase with age for individuals over 50 years of ages
[4]. Metabolic syndrome typically is characterized by
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any 3 of the following 5 risk factors: 1) waist
circumference2102 cm in males and=88 cm in females;
2) TG=150 mg/dL or under treatment for elevated TG;
3) HDLC < 40mg/dL in males and < 50 mg/dL in
females or under treatment for reduced HDLC; 4)
SBP=140 mmHg or DBP=90 mmHg or under treatment
for hypertension; and 5) fasting glucose=110 mg/dL or
under treatment for elevated glucose [1]. Metabolic
syndrome affects 14%-16% of the population in china
[5], 27% of the population in India [4], nearly 30% of the
population in Europe [6], and more than 40% of the
population in the US [7]. The metabolic syndrome has
received increasing attention in the past few years.

The monosaccharide L-arabinose is an aldopentose
and the second most abundant pentose beside D-
xylose in plants. Although most monosaccharides are
normally present in nature in their D-form, L-arabinose
is a rare exception to this rule and found mainly in its
furanose form as a component of the plant biopolymers
hemicellulose and pectin [8]. L-arabinose, as a low
calorie sweetener (401.3kcal/mol), was approved to be
used as a safe food additive by US FDA and Japan.
US Medical Association approved to use L-arabinose
as the nutritional supplements or nonprescription drugs
for anti-obesity. Japan approved L-arabinose to be the
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special health-care food additive for adjusting blood
sugar. Animal studies previously reported that the
occurrence of microbial degradation of L-arabinose in
the small intestine and a portion of the ingested L-
Arabinose was excreted in the urine, suggesting the
metabolizable energy of L-arabinose was significantly
less than that of D-glucose [9]. A study reported that
when C*-labelled L-arabinose is intravenously infused
in man only 0.8 % was recovered in expired carbon
dioxide, suggesting the L-arabinose lower-efficiency of
utilization in humans [10]. Their findings indicated that
L-arabinose could be used as an energy source only
after microbial fermentation. Although widely present in
nature, L-Arabinose is rarely used, and its physiological
effects in vivo have received little attention. L-
Arabinose selectively inhibits intestinal sucrase activity
in a noncompetitive manner and suppresses the
plasma glucose increase due to sucrose ingestion
[11~14]. Because the intestinal absorption of sucrose is
inhibited in the presence of L-Arabinose, the absorption
of sucrose should be reduced by arabinose ingestion.
L-arabinose feeding prevents increased due to dietary
sucrose in TG levels in rats [14]. Furthermore, a
subchronic study investigated L-Arabinose can
enhance the glucose tolerance significantly in rats with
Normal Feeding and High-Sucrose and High-Fat
Feeding, it also can decrease TG and increase HDLC
and reduce body fat and slow the trend of weight gain
in rats with High-Sucrose and High-Fat Feeding [15].
Most of the studies reported so far on the absorption
and utilization of L-Arabinose relate to omnivore animal
species other than humans. A humans study showed
that 4% L-arabinose in sucrose beverages reduced
postprandial glucose, insulin, and C-peptide responses
and enhances the GLP-1 response without
gastrointestinal adverse effects [12]. A nutrition study
reported that as compared to a placebo control,
consumption of a L-arabinose and trivalent chromium
formula after a 70-gram sucrose challenge was
effective in safely lowering both circulating glucose and
insulin levels which was tested for insulin, and no
adverse effects were found after acute sucrose
challenge or in those who consumed LA-Cr daily for
four weeks [16]. Possible digestive implications as
increased flatulence, diarrhea, or stomach pain were
not reported [12]. The primary purposes of the present
study were to determine the effects of consumption L-
arabinose on metabolic syndrome in humans.

SUBJECTS AND METHODS

Subjects

The study subjects were recruited from the Second
people’s Hospital of Guangxi Zhuang Autonomous

Region and nearby communities. The inclusion criteria
were as follows: Co morbids, no chronic diseases, no
autoimmune disease, no gastrointestinal disease, no
pregnancy, no blood donation within the past 6 mo
before entering the study, no use of dietary
supplements, no drinking, no smoking, no regular use
of medicine but have metabolic syndrome. The
metabolic syndrome definition was based on the
National Cholesterol Education Program Adult
Treatment Panel Il Criteria with modification on waist
circumference cut-off to be more appropriate for an
Asian population. Thus, metabolic syndrome was
defined as the presence of three or more of the
following five criteria: 1) waist circumference=90 cm in
males and=80 cm in females; 2) TG=150 mg/dL or
under treatment for elevated triglycerides; 3) HDLC <
40mg/dL in males and < 50 mg/dL in females or under
treatment for reduced HDLC; 4) SBP=130 mmHg or
DBP=85 mmHg or under treatment for hypertension;
and 5) fasting glucose=100 mg/dL or under treatment
for elevated glucose. 43 volunteers were recruited who
met the criteria and the volunteers at the age of 30-76.
All  the participants provided written consent.
Volunteers were informed of about the potential
benefits (e.g. may decrease fasting glucose), and
potential risks (e.g. may produce gastrointestinal
reactions). The baseline characteristics of the 43
subjects are given in Table 1.

Experimental Design

All volunteers received L-Arabinose by dissolving it
in water. The volunteers weighing more than 60 kg
received the dose of L-Arabinose 20g twice daily and
the volunteers weighing less than 60 kg received the
dose of L-Arabinose 15g thrice daily. Volunteers were
asked if they experienced any side effects related to
the use of L-Arabinose. If they experienced caused
diarrhea related to the use of L-Arabinose, we would
modification the criteria to these people: the volunteers
weighing more than 60 kg received the dose of L-
Arabinose 15g thrice daily and the volunteers weighing
less than 60 kg received the dose of L-Arabinose 10g
twice daily. When they still had an attack of diarrhoea
after eating L-Arabinose in modification criteria, we
suggested them to stop this experiment. The
volunteers don't change the diet habits and lifestyles
during the whole experiment. The trial lasted for 6
months. On the test day, the fasting subjects traveled
to the department by car or bus (the least strenuous
means of transportation). On arrival, they were
weighed, waist circumference was measured, and after
10 min of rest, blood pressure was measured and
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Table 1: Subject Characteristics (Values are means + SD, n=30)

Variable Value
Age () 49.949.9
Male (n (%)) .63_3 '
total cholesterol (mg/dL) )
il d L 210.0+26.9
.

_  triglycerides (mg/dL) 253.3+189.5
High-density lipoprotein cholesterol (mg/dL) 43.740.3
Low-density lipoprotein cholesterol (mg/dL o

W f t_' y 'F: P 'I /d(L g/dL) 136.2433.7
as
ing p asma g L.JCOSQ (mg/dL) 113.4426.1
serum uric acid (mg/dL)
. 7.12+1.67
serum creatinine (mg/dL)
) 1.07+0.27
blood urea nitrogen (mg/dL)
] ) 16.49+3.95
alanine aminotransferase (IU/L) 37428
aspartate aminotransferase (1U/L) 26112
Bod i h
Body weight (kg) 72.2413.0
Waist circumference (cm) 93.048.6
systolic blood pressure (mmHg) 13'5;2;3
diastolic blood pressure (mmHg) 83+_12

blood samples were collected. TG, TC, HDLC, LDLC,
fasting plasma glucose, erum uric acid, Scr, BUN, ALT
and AST were measured. Clinical examination and TC,
TG, HDLC, LDLC, fasting plasma glucose, serum uric
acid, Scr, BUN, ALT, AST were routinely performed at
each clinical visit.The above experimental indicators
measured every two months. Gastrointestinal
symptoms (heartburn, distension, nausea, vomiting,
stomachache, rumbling in the gut, flatulence, and
diarrhea) were registered during the experiment by
asking the volunteers. During the experiment, Four
people could not continued the experiment due to job
transfers, 1 fainted during the first test day and dropped
out, 2 declined to participate due to ineffectualness, 1
could not continued the experiment due to weight
dropped many, but health examination was everything
is normal, 3 could not continued the experiment due to
diarrhea, 2 participants were excluded because their
received L-Arabinose didn’t according to criteria. A final
total of 30 participants completed this experiment. In
planning the study, it was estimated that 30 subjects
would be sufficient to detect significant differences in
TC, TG, HDLC, LDLC, fasting plasma glucose, serum
uric acid, Scr, BUN, ALT, AST.

Measuring Study Variables

Trained personnel measured the anthropometric
variables according to the written protocol. Body weight
was measured using a electronic scale; Waist
circumference was measured on a horizontal plane
midway between the inferior margin of the ribs and the
superior border of the iliac crest using a tape measure;

Resting blood pressure was measured twice with at
least 5 minute intervals using an automatic
sphygmomanometer if the difference between the first
and second measurement was more than 10 mmHg,
then repeated measurements were performed. The
average of the last two measurements was used for the
analysis. Blood samples were collected from the
antecubital vein after at least an 8 hour fast and
collected into plain tubes; within 30 min of collection,
the samples were centrifuged for 15 min at 2800xg and
47C, and the serum was stored at -20°C until analyzed.
TG assay by GOD-PAP method, TC assay by COD-
CE-PAP method, HDLC assay hy PTA-Mg2+ method,
LDLC assay by Polyvinyl sulfate (PVS) precipitation
method, fasting plasma glucose assay by GOD-PAP
method, erum uric acid assay by URO-PAP method,
serum Scr assay by Folin method, BUN assay by
Diacetyl monoxime method, and ALT, AST assay by
Reitman-Frankel method.

Statistical Analysis

Descriptive data were reported as means+ SDs, and
the results were reported as means + SEMSs.
Statistically  significant differences between pre
treatment and post treatment means of variables were
analyzed by Paired-Samples T -Test for data normally
distributed and by the Mann-Whitney test for data not
normally distributed, using SPSS 11.5 for windows
(SPSS Inc., IL, USA). P value of less than 0.05 was
considered to be significant. Volunteers were not
stratified according to their ages and sex in order to
analyze treatment outcomes. ALT and AST was then
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additionally adjusted as a markers of liver function, Scr
and BUN was then additionally adjusted as a markers
of kidney function.

RESULTS

Gastrointestinal Symptoms

Thirteen of 30 subjects reported symptoms (mild
diarrhea) after treatments with L-arabinose and 1 of 30
subjects reported symptoms (mild nausea) after
treatment with L-arabinose.

Body Weight

The Volunteers received L-arabinose after 2, 4 and
6 months of treatment decreased the mean body
weight. In comparing with the Pre-treatment mean body
weight (72.2+13.0kg), the 2 months Post-treatment
(71.5£13.3kg) decreased and had statistically
significance (P<0.05), the 4 months Post-treatment
(71.3+13.0cm) decreased and had statistically
significance (P<0.05), the 6 months Post-treatment
(70.8£13.6cm) decreased and had statistically
significance (P<0.05), a tendency for decreased mean
body weight after 2, 4 and 6 months of treatment with
L-arabinose was observed (Figure 1).

body weight(kg)
&SI IIIIRS
T

Waist Circumference

The Volunteers received L-arabinose after 2, 4 and
6 months of treatment decreased the mean waist
circumference. In comparing with the Pre-treatment
mean waist circumference (93.0+8.6cm), the 2 months
Post-treatment (92.1+8.5cm) decreased but was not
statistically significant (P>0.05), the 4 months Post-
treatment (90.6+8.7cm) decreased and was statistically
significant (P<0.01), the 6 months Post-treatment
(89.9+8.5cm) decreased and was statistically
significant (P<0.01), a tendency for decreased mean
waist circumference after 2, 4, 6 months of treatment
with L-arabinose was observed (Figure 1).

Triglycerides

The Volunteers received L-arabinose after 2, 4 and
6 months of treatments decreased the mean serum
concentrations of TG. In comparing with the Pre-
treatment mean serum concentrations of TG
(253.3£189.5 mg/dL), the 2 months Post-treatment
(239.1+£190.4mg/dL) decreased but was not statistically
significant (P>0.05), the 4 months Post-treatment
(203.7£154.5 mg/dL) decreased and was statistically
significant (P<0.01), the 6 months Post-treatment
(186.0+£130.2 mg/dL) decreased and was statistically
significant (P<0.01), a tendency for decreased mean
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87 1 1 1

4 9] 6 7
(month)
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Figure 1: Mean (xSEM) body weight, waist circumference in 30 volunteers after 2, 4 and 6 months of treatments with L-

arabinose.
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Figure 2: Mean (xSEM) serum concentrations of TG, TC, HDLC, and LDLC in 30 volunteers after 2, 4 and 6 months of

treatments with L-arabinose.

serum concentrations of TG after 2, 4 and 6 months of
treatment with L-arabinose was observed (Figure 2).

Total Cholesterol

The Volunteers received L-arabinose after 2, 4 and
6 months of treatment decreased the mean serum

concentrations of TC. In comparing with the Pre-
treatment mean serum concentrations of TC
(210.0£26.9 mg/dL), the 2 months Post-treatment
(201.5+£31.5mg/dL) decreased but was not statistically
significant (P>0.05), the 4 months Post-treatment
(197.3+33.1 mg/dL) decreased and had statistically
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Figure 3: Mean (+SEM) systolic blood pressure and diastolic blood pressure in 30 Volunteers after 2, 4 and 6 months of

treatments with L-arabinose.

significance (P<0.05), the 6 months Post-treatment
(195.0+31.2 mg/dL) decreased and had statistically
significance (P<0.05), a tendency for decreased mean
serum concentrations of TC after 2, 4 and 6 months of
treatments with L-arabinose was observed (Figure 2).

High-Density Lipoprotein Cholesterol

In comparing with the Pre-treatment mean serum
concentrations of HDLC (43.749.3 mg/dL), the 2
months Post-treatment (43.7£10.4 mg/dL) didn't
change, the 4 months Post-treatment (43.0+9.3 mg/dL)
slightly decreased but was not statistically significant
(P>0.05), the 6 months Post-treatment (46.1+11.6
mg/dL) increased but was not statistically significant
(P>0.05). Mean serum concentrations of HDLC stayed
at a relatively constant level for 4 months after intake of
L-arabinose, at the end of the sixth month, the mean
serum concentrations of HDLC increased (Figure 2).

Low-Density Lipoprotein Cholesterol

In comparing with the Pre-treatment mean serum
concentrations of LDLC (136.2+33.7 mg/dL), the 2
months Post-treatment (127.7+37.2 mg/dL) decreased
but was not statistically significant (P>0.05), the 4
months Post-treatment (130.4+35.2 mg/dL) slightly
decreased but was not statistically significant (P>0.05),

the 6 months Post-treatment (126.9+31.7 mg/dL)
decreased but was not statistically significant (P>0.05).

Systolic Blood Pressure

Repeated-measures analysis showed no significant
effects.

Diastolic Blood Pressure

In comparing with the Pre-treatment mean diastolic
blood pressure (83+12 mmHg), the 2 months Post-
treatment (83+14 mmHg) didn’t change, the 4 months
Post-treatment (81+10 mmHg) decreased but was not
statistically significant (P>0.05), the 6 months Post-
treatment (80+9 mmHg) decreased and was
statistically significant (P<0.01). Mean diastolic blood
pressure stayed at a relatively constant level for 2
months after intake of L-arabinose, at the end of the
sixth  month, the mean diastolic blood pressure
decreased (Figure 3).

Fasting Plasma Glucose

In comparing with the Pre-treatment mean fasting
plasma glucose (113.4+26.1 mg/dL), the 2 months
Post-treatment (108.3£18.4 mg/dL) decreased but was
not statistically significant (P>0.05), the 4 months Post-
treatment (106.2+18.2 mg/dL) decreased but was not



122

Journal of Pharmacy and Nutrition Sciences, 2013 Vol. 3, No. 2

Yang et al.

Figure 4: Mean (xSEM) fasting plasma glucose in 30 Volunteers after 2, 4 and 6 months of treatment with L-arabinose.
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Figure 5: Mean (xSEM) serum uric acid, Scr, BUN in 30 Volunteers after 2, 4 and 6 months of treatments with L-arabinose.

statistically significant (P>0.05), the 6 months Post-
treatment mean fasting plasma glucose (98.8+15.3
mg/dL) decreased and had statistically significance

with L-arabinose was observed (Figure 4).

(P<0.01). A tendency for decreased mean fasting
plasma glucose after 2, 4 and 6 months of treatments
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Serum Uric Acid

In comparing with the Pre-treatment mean serum
uric acid (7.12+1.67 mg/dL), the 2 months Post-
treatment (6.93+1.75 mg/dL) decreased but was not
statistically significant (P>0.05), the 4 months Post-
treatment (6.57+1.87 mg/dL) decreased but was not
statistically significant (P>0.05), the 6 months Post-
treatment (6.23+1.87 mg/dL) decreased and was
statistically significant (P<0.01). A tendency for
decreased mean serum uric acid after 2, 4 and 6
months of treatments with L-arabinose was observed
(Figure 5).

Serum Creatinine

Repeated-measures analysis showed no significant
effects.

Blood Urea Nitrogen

Repeated-measures analysis showed no significant
effects.

Alanine Aminotransferase

In comparing with the Pre-treatment mean serum
concentrations of alanine aminotransferase (37128
IU/L), the 2 months Post-treatment (3016 IU/L)

w AN
(@S, NN
i
4

decreased and had statistically significance (P<0.05),
the 4 months Post-treatment (29+21 IU/L) decreased
and had statistically significance (P<0.05), the 6
months Post-treatment (2613 IU/L) decreased and
had statistically significance (P<0.01). A tendency for
decreased mean serum concentrations of alanine
aminotransferase after 2, 4 and 6 months of treatments
with L-arabinose was observed (Figure 6).

Aspartate Aminotransferase

Repeated-measures analysis showed no significant
effects.

DISCUSSION

The primary purposes of the present study was to
determine the effects of consumption L-arabinose on
metabolic syndrome in humans. Waist circumference,
TG, fasting glucose, HDLC, and blood pressure were
metabolic syndrome definition was based on the
National Cholesterol Education Program Adult
Treatment Panel Ill Criteria. This study clearly showed
that L-arabinose could decreased waist circumference,
TG, fasting plasma glucose, diastolic blood pressure,
and slightly increased HDLC after 6 months of
treatment with L-arabinose. The key findings of this
study were as follows: L-arabinose could therapy
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Figure 6: Mean (+SEM) serum concentrations of alanine aminotransferase in 30 Volunteers after 2, 4 and 6 months of

treatments with L-arabinose.
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metabolic syndrome in humans through decreasing
TG, fasting glucose, waist circumference, blood
pressure, and increasing HDLC.

As mentioned in the introduction, L-arabinose
prevents increases due to dietary sucrose in TG levels
in rats [7], increase HDLC and reduce body fat and
slow the trend of weight gain in rats with high-sucrose
and high-fat feeding [8], and reduces postprandial
glucose in both healthy and type 2 diabetic subjects
[5,9]. These results agree with the results obtained in
the current study: decreasing TG and increasing HDLC
in rats are in agreement with the results of human
study, and reduceing postprandial glucose in healthy
subjects is supported in the present study. Previous
studies have shown that rats were gavaged a
formulation(the formulation was composed of w/w: dry
bean extract (seed—Phaseolus vulgaris) 19%, hibiscus
extract (flower-Hibiscus sabdariffa) 31%, L-arabinose
31%, gymnema extract ((leaf-Gymnema sylvestre)
12%, green tea extract leaf- (Camellia sinensis) 6%,
and apple extract (fruit-Malus sylvestris) 1% plus the
addition of Lactobacillus acidophilus and
Bifidobacterium bifidum) for nine weeks lowered
systolic blood pressure, but systolic blood pressure
began to drop in the test rats after the fifth week [17]. In
the current study, it was found that L-arabinose did not
affect the systolic blood pressure and mean diastolic
blood pressure stayed at a relatively constant level for
2 months after intake of L-arabinose, at the end of the
sixth  month, the mean diastolic blood pressure
decreased and have statistically significant. This finding
is not in agreement with the results of a previous study.

Metabolic syndrome is a complex disorder, which is
a cluster of various cardiometabolic disorders including
hypertension, obesity, dyslipidemia and glucose
intolerance [18]. Serum uric acid levels and ALT levels
have been reported to be associated with metabolic
syndrome [18~25]. Uric acid is the final product of
purine metabolism and is excreted via the urine in
higher primates, particularly in humans, over half of the
antioxidant capacity of blood plasma comes from uric
acid [26]. Serum uric acid levels is strongly and
positively associated with metabolic syndrome risks,
one of the possible biological mechanisms is related to
insulin-stimulated endothelial nitric oxide synthesis [27],
another possible mechanism is related to inflammation
and oxidative stress, uric acid in adipocytes of obese
mice induced inflammatory oxidative changes: hence
the resulting development of metabolic syndrome [28,
29]. Reports have shown that serum uric acid levels
have been increasing since 1960s in the US

population. Non-alcoholic fatty liver disease, which is
caused by excess deposition of fat in the liver, is now
regarded as the hepatic manifestation of metabolic
syndrome [30]. Non-alcoholic fatty liver disease,
diagnosed on the basis of a raised ALT (ALT; >40 IW/
L) after exclusion of other known causes of elevated
liver enzymes, was reported to be predictive of
developing metabolic syndrome. Moreover, an elevated
ALT level within its reference range, which is also
known as a “high-normal” ALT level, is also associated
with increased risks of metabolic syndrome, high-
normal serum ALT is associated with increased risk of
developing metabolic syndrome [18]. The present study
found L-arabinose decreased serum uric acid levels
and ALT levels, a tendency for decreased mean serum
concentrations of serum uric acid levels and ALT after
2, 4 and 6 months of treatments with L-arabinose was
observed. To our knowledge, this is the first study to
find L-arabinose decreased serum uric acid and ALT
levels.

The incidence and prevalence of gout and
hyperuricemia are increasing worldwide secondary to a
multitude of factors, especially changes in dietary
intake and lifestyle, in both developed and developing
countries [31]. Gout progresses through four clinical
phases: asymptomatic hyperuricemia, acute gouty
arthritis, intercritical gout (intervals between acute
attacks) and chronic tophaceous gout [32]. Gout is
characterized by hyperuricemia exceeding 6.8 mg/dI,
the upper limit of urate solubility [31]. Management
aims to reduce serum uric acid below 6.0 mg/dl
(357mmol/l), according to several consensus reports
and recommendations, decreases the risk of recurrent
attacks and tophus formation [31]. The present study
found L-arabinose decreased serum uric acid levels,
according to this result, L-arabinose could prevent the
occurrence of gout.

In addition, we measured TC, LDLC, body weight,
Scr, BUN, AST. A TC reading can be used to assess
your risk for heart disease [33], according to the
National Cholesterol Education Program, your TC level
should be lower than 200 mg/dL, if your total
cholesterol level is 200 mg/dL or above, your total
cholesterol level is considered to be high, in this case,
your healthcare provider may recommend lifestyle
changes to lower it -- especially if it is discovered that
your LDL and/or TG are also high. This finding that L-
arabinose can decreased mean serum concentrations
of TC lower than 200 mg/dL which is near optimal TC,
corresponding to lower rates for heart disease. Low-
density lipoprotein transports cholesterol from the liver
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to the tissues of the body. LDLC is therefore
considered the "bad" cholesterol. Low-density
lipoprotein levels between 25 and 100 mg/dL are
considered optimal LDLC, corresponding to lower, but
not zero, rates for symptomatic cardiovascular disease
events; Low-density lipoprotein levels between 100 and
129 mg/dL are considered near optimal LDLC level,
corresponding to higher rates for developing
symptomatic cardiovascular disease events; Low-
density lipoprotein levels between 130 and 159 mg/dL
are considered borderline high LDLC level,
corresponding to even higher rates for developing
symptomatic cardiovascular disease events [34]. This
finding that L-arabinose can decreased mean serum
concentrations of LDLC lower than 130 mg/dL which is
near optimal LDLC, corresponding to lower rates for
developing symptomatic cardiovascular disease
events. The present study showed that L-arabinose
decreased mean body weight, and did not affect the
mean serum concentrations of Scr, BUN, AST. As
previously mentioned, L-arabinose decreased mean
serum concentrations of ALT. ALT and AST was then
additionally adjusted as a marker of liver function; Scr
and BUN was then additionally adjusted as a marker of
kidney function. L-arabinose did not affect the liver and
kidney function.

The clinical management of metabolic syndrome is
difficult because there is no recognized method to
prevent or improve the whole syndrome, the
background of which is essentially insulin resistance
[36]. The prime emphasis in management of the
metabolic syndrome per se is to mitigate the
modifiable, underlying risk factors (obesity, physical
inactivity, and atherogenic diet) through lifestyle
changes (dietary counseling and encouragement to
exercise). Effective lifestyle change will reduce all of
the metabolic risk factors. Then, if absolute risk is high
enough, consideration can be given to incorporating
drug therapy to the regimen. Many physicians treat the
individual characteristics of metabolic syndrome (high
blood pressure, high triglycerides, and so on) instead of
the syndrome as a whole, placing particular emphasis
on those components that are easily amenable to drug
treatment [35]. Many people might be unwilling to
further change their unhealthy lifestyle in modern
society, and prescribe drugs used to correct individual
aspects of metabolic syndrome, many patients
inevitably develop the many adverse effects of these
drugs, in particular increased insulin resistance, so the
prevalence of the metabolic syndrome is high. We
found L-arabinose will reduce most the metabolic
syndrome risk factors (decreased circumference,

triglycerides, fasting glucose, and so on), and treat the
metabolic syndrome as a whole. The present study
provides strong evidence that long-term received L-
arabinose would be manage metabolic syndrome.
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