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Abstract

A 73-year-old woman presented to hospital with pain in the right leg. Right popliteal artery occlusion was diagnosed via
ultrasound, and she was referred to our department for treatment. Close examination revealed that the popliteal artery
was occluded by a cystic lesion, and surgery was performed. The popliteal fossa was opened, and a cystic lesion and an
elastic-hard mass, both containing a gelatinous substance, were identified around the right popliteal artery. The content of
the lesion was aspirated, and the walls were mobilized and resected to complete the procedure. Although pathology did
not provide a diagnosis, this case was thought to be an occlusion of the popliteal artery caused by an adventitial cyst.

Key words: adventitial cyst, popliteal artery, arterial occlusion
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Figure 1
Computed tomography before the operation. The popliteal artery

is occluded (yellow circle).

Figure 2
Magnetic resonance imaging before the operation. There is
continuity between cysts (yellow arrow).
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Figure 3

a) Angiogram before the operation. There was focal occlusion of
the popliteal artery (yellow circle).

b) IVUS shows low echo lesion (yellow arrow) around the popliteal
artery.
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Figure 4

a) Intraoperative photograph of the right popliteal fossa. The

right popliteal artery and the mass was tightly adherent, and the
boundary was indistinct. PA; popliteal artery

b) Observation of the vessel lumen identified a white structure
that appeared to be the arterial intima or tunica (arrow).
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Abstract

Internal carotid artery stenosis commonly occurs after radiotherapy for head and neck cancer; however, there are only
a few reports on cases of stenosis or occlusion of the internal carotid artery due to tumor enlargement or invasion and
acute endovascular treatment in such cases. We report a case of hemodynamic cerebral infarction caused by compression
and due to invasion of oropharyngeal cancer in which neurological symptoms improved after acute endovascular
revascularization.

A 61-year-old woman ongoing radiation chemotherapy following excision of a right lateral pharyngeal cancer impaired
consciousness and left hemiplegia. Head MRI showed multiple cerebral infarctions in the right anterior cerebral artery
region, and MRA revealed occlusion of the right common carotid artery. A tumor exposed in the neck displayed blood
oozing. Acute endovascular revascularization was performed approximately 3 hours after the last time the patient was
seen well. The right internal carotid artery was occluded at a position invaded by the tumor. Aspiration of the thrombus
from the proximal area induced recanalization of the internal carotid artery. Percutaneous transarterial angioplasty was
performed for the remaining severe stenosis. Neurological findings markedly improved, and there was no progression of
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the cerebral infarction. Enhanced CT on the 5th day showed tumor invasion into the internal carotid artery; however, on
the 15th day, the right internal carotid artery was re-occluded, resulting in transient paralysis of the left upper extremity.
At that time, stenting was reconsidered to prevent recurrence, but no additional treatment was performed, and the patient
was discharged with a modified Rankin Scale score of 3. Even in cases of carotid stenosis caused by the involvement or
compression of the internal carotid artery, treatment must be considered for temporary blood flow restoration, leading to
favorable patient outcomes.

Key words: oropharyngeal cancer, internal carotid artery occlusion, percutaneous transluminal angioplasty
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Figure 1 Preoperative magnetic resonance imaging

Infarction in the right frontal lobe is observed on diffusion-weighted
imaging (DWI) (A). Hyperintense vessel sign was observed in the sulcus
of the right temporal lobe on the fluid-attenuated inversion recovery image
(B). Magnetic resonance angiography showed low flow in the right carotid
artery (C, D). R; right.
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Figure 2 Progress during endovascular treatment

Digital subtraction angiography (DSA) revealed occlusion of the
distal right common carotid artery (A, B). After aspiration, DSA
showed slow blood flow, indicating recanalization of the common
carotid artery (C, D). DSA showed effective dilatation accomplished
successfully (E, F). A; anterior, AP; anteroposterior, R; right.

Flgure 3 Postoperative digital subtraction anglography (DSA)

DSA clearly showed the right middle cerebral artery (A).
Leptomeningeal anastomosis by the anterior communicating artery
(B). Collateral circulation by the posterior communicating artery
(arrow) (C, D). A; anterior, AP; anteroposterior, R; right.
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Figure 4 Postoperative images

Diffusion-weighted image showed a small infarction (A). Head (B)
and neck (C) magnetic resonance angiography showed recanalization
of the internal carotid artery on postoperative day 1.

Contrast computed tomography on postoperative day 5 detected air
(arrow) near the internal carotid artery (circle) (D).

Figure S Magnetic resonance imaging (MRI) during the recurrence
of internal carotid artery occlusion on postoperative day 15
Diffusion-weighted image showed a small infarction (A). Magnetic
resonance angiography of the head (B) and neck (C) detected
recurrence of the internal carotid artery occlusion.
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Abstract
OBJECTIVES: Various health foods have been introduced and marketed on television and the internet; however,
evidence of their efficacy and effects is often limited to in vitro and in vivo studies. To examine the relationship
between health food intake, overall death and cancer incidence risk, we conducted a cohort study on the general
population of the Kagoshima Prefecture.
METHODS: We recruited 7561 eligible participants (3136 men and 4425 women) from the general populations
of Amami islands and mainland Kagoshima Prefecture, Japan. We estimated the hazard ratios and 95% confidence
intervals for overall death and cancer incidence using Cox proportional hazard models, adjusting for confounding
variables, for the total and nine types of health foods (black vinegar, glucosamine, chlorella, Agaricus, royal jelly,
green juice, garlic, blueberry, and turmeric).
RESULTS: Black vinegar was the most commonly consumed health food (2.3% in men and 2.6% in women).
In the baseline cross-sectional study, positive associations were found between black vinegar and hypertension,
garlic and glucose intolerance, and other health foods and dyslipidemia. However, in the prospective study, no
significant association was observed between the intake of total and nine-specific health foods and overall deaths
and cancer incidence, except for green juice, in which HR for cancer incidence was increased (2.84, 1.15-7.04).
CONCLUSIONS: Health foods commonly consumed by the general population of Kagoshima were not significantly
associated with the risk of overall death and cancer incidence, except green juice intake. Further study is required to
clarify the potential increased risk of cancer with green juice intake.
Key words: health foods, death, cancer incidence, risk, cohort study

Footnote:The most parts of the present study were done, when Drs. Takumi AKAHO, Tomoko YASUDA and Kaede
MIYAMOTO were medical students of the School of Medicine, Faculty of Medicine, Kagoshima University, Kagoshima.
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Introduction
Japan has consistently ranked high globally in terms

of average life expectancy and healthy life expectancy.
However, due to the declining birth rate and aging
population, an increase has been observed regarding the
number of bedridden individuals and those requiring
long-term care . To address this issue, Health Japan
21 (the second term) was launched in 2012, aiming to
extend healthy life expectancy, reduce health disparities,
prevent lifestyle-related diseases, and promote healthy
aging ». This national initiative has resulted in a
growing public interest in health and an increased
demand for health-related information and products,
leading to the revitalization of health-related markets.

In Japan, health foods are widely used, and various
products are marketed as “health foods” through the
television and internet. According to recent surveys,
approximately 60% of consumers use health foods,
with the consumption rate increasing as consumers
age 7. People consume health foods for various
reasons, such as filling nutritional gaps in their
daily diets, promoting beauty and anti-aging effects,
supporting overall health and wellness, and aiding in
disease management based on their individual health
conditions.

The Japanese Ministry of Health, Labour and
Welfare defines health foods as “foods that contribute
to the maintenance and promotion of health without
legal provisions” *. Health foods are classified into
two categories under the Health Claim Food System:
health foods and foods with health claims *. Foods
with health claims are further categorized into three
groups: foods with function claims, foods with
nutritional claims, and foods for specified health
uses, which aid in maintaining and promoting
health by performing functions such as “toning the
stomach” and “moderating fat absorption”. Since the
establishment of functional claims in 2015, foods
with functional claims can now be labeled with
functionality related to the structure and function of
the body; however, this label is provided under the
responsibility of the business operator. Additionally,
foods with nutritional function claims can be labeled
with the functions of nutrients without obtaining
permission from the government, leading to the
production and sale of many different types of health
foods.

Typical health foods that are widely consumed
in Japan today include Aojiru (green juice), Kurozu
(black vinegar), and blueberries. Distributors

advertise the health benefits of these health foods by
presenting their functionality. However, evidence
of the efficacy and effects of health foods is often
examined using in vitro and in vivo studies °.
Several studies have reported the positive effects
of green juice, such as improved bowel movements
due to dietary fiber ”, a suppressed rise in blood
sugar levels ¥, and an antioxidant effect due to
flavonoids ”; however, studies on health foods
have their limitations. Similarly, studies suggest
that black vinegar has a hypotensive effect '”,
blood glucose regulation effect '”, and fat synthesis
suppression '”. On the other hand, blueberries have
an antioxidant effect due to anthocyanins '”, a blood
glucose regulation effect '¥, and a blood pressure
improvement effect '>'”. However, most studies
have their limitations ®, and some have reported that
black vinegar was not significantly associated with
blood pressure, blood glucose levels, and body mass
index (BMI) '”. Additionally, other studies reported
no association between blueberries and blood
pressure improvement '*. Epidemiological studies
on supplementation and health risks often focus on
specific components such as catechins, phenols '”,
n3-PUFAs, vitamin D *”, and calcium *".

Health foods often contain multiple ingredients
despite their high specific ingredient content, and
epidemiological studies regarding the intake and
health risks of health foods are limited. Especially,
the effects of these health foods on the risk of death
and cancer, which are the most significant health
events, have not been adequately examined. We
conducted a cohort study of the general population of
the Kagoshima Prefecture to examine the relationship
between health food intake and the risks of overall
death and cancer incidence.

Participants and Methods

Study population. Participants were selected from
the general population of the Amami Islands and
mainland Kagoshima Prefecture, Japan, as part of
the Japan Multi-Institutional Collaborative Cohort
(J-MICC) Study, which has been described in
detail elsewhere **. Briefly, the baseline survey was
conducted in five Amami Islands between 2005 and
2008 and in three local cities on the mainland in
2012. The survey was conducted among individuals
who underwent routine health checkups that were
conducted by local government or private companies.
A total of 5015 participants from Amami and 2623
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participants from the mainland aged 35—69 years
provided written consent and were enrolled in
the study, resulting in a response rate of 69.8%.
Among these participants, 42 and 35 participants
were excluded due to insufficient information
and lack of duration information on health food
intake, respectively, and the final number of eligible
participants was 7561 (3136 men and 4425 women).
The Ethics Review Committee for Human Genome/
Gene Analysis Research at the Kagoshima University
Graduate School of Medical and Dental Sciences
approved the study (Nos. 16 and 382).

Follow-up. Information on participant mortality
and migration was collected by obtaining data from
the municipality and cross-referencing this data with
the basic resident register. Cases where participants
moved out of the municipality or were removed from
the basic resident register were treated as censored
cases. Information on the cause of death was obtained
from death certificates and vital statistics data with
permission from the Ministry of Health, Labour
and Welfare. After obtaining authorized permission,
information on cancer incidence was collected
through periodic surveys of research collaborators
by mail or face-to-face interviews, death certificates,
secondary surveys (questionnaires), hospital-based
cancer registry materials, and regional cancer registry
materials of the Kagoshima Prefecture. Medical
records were reviewed for additional information,
and written informed consent was obtained from
participants.

The baseline survey began in October 2005, and
follow-up information was collected until December
2019, resulting in a follow-up period ranging
from 0.06 to 14.2 years. During this period, 344
participants moved out of the area, and 341 died.
Twelve dead cases who died within one year after
the baseline were excluded from the analysis, and
final dead cases for the analysis were 329. Cancer
cases were defined as those who received a cancer
diagnosis one year after their respective baseline
dates and had no history of cancer at baseline. The
total number of participants diagnosed with cancer
was 332, of whom 16.0% (n = 53) information was
obtained from death certificates (death certificate
notification [DCN]: 16.0%).

Health food intake. The present health food
consumers were defined as those who had consumed
health foods once or more times per week for one or
more years. For those who responded “yes”, detailed

information was collected on the type of health food
consumed, the duration of intake, and the frequency
of intake per week or day. The most commonly
consumed health foods, in descending order, were
black vinegar (Kurozu), glucosamine, chlorella,
agaricus bisporus mushroom (Agaricus), royal jelly,
green juice (Aojiru), garlic, blueberry, and turmeric.
Other health foods were consumed infrequently.
Lifestyles and biochemical data. Information on
various lifestyle factors including smoking history,
alcohol intake, daily activities, exercise habits,
medical and drug history, and health food intake was
collected using a questionnaire. A food frequency
questionnaire (FFQ) was also administered to collect
information on the dietary intake of three staple foods
(rice, bread, and noodles), 43 food items, and several
local foods. Daily energy, carbohydrate and fat
intakes were estimated using the FFQ and an alcohol
intake questionnaire. The validity of the FFQ has
been confirmed in two different regions, including
Amami, and has demonstrated its usefulness for
relative comparison among participants ***"

Clinical data were obtained from the Kagoshima
Kouseiren Medical Health Care Center and
Clinical Pathology Laboratory as part of the health
examination information. The data included height,
weight, systolic and diastolic blood pressures,
total cholesterol levels, triglyceride (TG), high-
density lipoprotein cholesterol (HDL-C), and
fasting blood glucose (FBG) levels after fasting for
more than 10 hours. Blood pressure was measured
in the sitting position using a standard mercury
sphygmomanometer or an automated blood pressure
measurement monitor. When the low-density
lipoprotein cholesterol (LDL-C) examination was not
included in the routine health checkup, LDL-C levels
were calculated using the Friedewald formula when a
TG level <400 mg/dL *.

Statistical Analysis. Age was categorized into three
groups (35-49, 50-59, and 60-69 years). Food and
beverage intake was stratified into three groups
with a similar number of participants. Total and
specific health food intake were classified as “yes”
or “no”. Smoking and alcohol consumption were
categorized as current, former, or never. BMI was
categorized as <18.5 kg/m’, 18.5-24.9 kg/m’, and >25
kg/m’. To estimate metabolic equivalents (METs) for
habitual exercise and daily activity, the questionnaire
data on intensity, frequency, and duration were
considered *”. The resulting METs)h/day values were
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categorized into three groups with similar numbers
of the subjects: <0.17, 0.17-2.17, and >2.18 for
habitual exercise, and <7.0, 7.0-21.0, and >21.0 for
daily activity. Energy-adjusted carbohydrate and fat
intake were estimated using the residual method *”.
Carbohydrate and fat intake were also classified into
three groups based on percentiles.

Hypertension was defined as having a systolic
or diastolic blood pressure of >140 mmHg or >90
mmHg, respectively, or the use of antihypertensive
medication. Dyslipidemia was defined as having a
TG level >150 mg/dL, an LDL-C level >140 mg/dL,
HDL-C level <40 mg/dL, or the use of lipid-lowering
agents. Glucose intolerance was defined as having
an FBG level >110 mg/dL or the use of antidiabetic
medication. Obesity was defined as having a BMI
>25.0 kg/m2.

Person-years were calculated from baseline
date (October 12, 2005, for the first participant)
to the date of death or cancer incidence, the date
of relocation out of the region, or the last date of
follow-up (December 31, 2019), whichever occurred
first. The median follow-up period was 11.5 years
(range: 0.06-14.2 years) for death events and 11.4
years (range: 0.06—14.2 years) for cancer incidence
events. Cases of death and cancer incidence within
one year after the baseline survey were excluded
from the analysis to eliminate potential confounding
factors due to the reverse causation. An unconditional
logistic model was used to estimate the odds ratios
(ORs) and their 95% confidence intervals (Cls) for
hypertension, dyslipidemia, glucose intolerance, and
obesity in the cross-sectional analysis at baseline.
Hazard ratios (HRs) and their 95% Cls for death and
cancer incidence according to health food intake were
estimated using the Cox proportional hazards model.
Both ORs and HRs were adjusted for confounding
factors such as age; sex; region; smoking; drinking;
daily activity; habitual exercise; BMI; hypertension;
dyslipidemia; glucose intolerance; family history of
cancer; intake of meat, fish, green vegetables, fruits,
citrus, and green tea; energy-adjusted carbohydrates;
and energy-adjusted fat. For sub-analyses of each
type of health food intake, other health foods were
also added to the adjusted variables.

The HRs and p for trends for death and cancer
incidence were also estimated by intake duration
(0, 1.0-2.9, >23.0 years) using median duration years
among participants who took health foods every day
to evaluate dose-response effects of intake duration.

Subgroup analysis by cause of death and cancer
site was not conducted due to the limited number of
deaths and incident cancer cases. A comparison of
the characteristics of the study participants by sex
was performed using chi-square test.

Statistical significance was set at p < 0.05. All
statistical analyses were performed using Stata
software (version 16; Stata Corp., College Station,
TX, USA).

Results

The characteristics of the study participants,
except for region, and total and several health food
intakes, varied by sex, as shown in Table 1. Women
had a slightly higher proportion of total health food
intake (10.6%) compared to men (9.6%), and 5.2% of
men and 5.2% of women had been consuming health
foods for more than 3 years, but these differences
were not statistically significant. Black vinegar was
the most frequently consumed health food, with an
intake of 2.3% in men and 2.6% in women. The
intake frequency differed by sex, with more men
reporting consumption of turmeric compared to
women and more women reporting consumption of
royal jelly and other health foods compared to men.

Table 1. Characteristics of study participants by sex

Men Women P
N (%) N (%)
Age in years
3549 752 24.0 977 221
50-59 722 23.0 1147 259 0.009
60-69 1662 53.0 2301 52.0
Total 3136 100 4425 100
Region
Amami islands 2035 649 2916 659 0.364
Mainland 11o1r 351 1509 341
Smoking (current & former) 1653 52.7 677 153 <0.001
Drinking (current & former) 2426 774 1769  40.0  <0.001
Daily activity (>21.0 METs-h/day) 1254 40.0 1468 332  <0.001
Habitual exercise (>2.18 METs - /day) 1088 347 1523 344 0.021
BMI (>25.0 kg/m?) 1287  41.0 1375 31.7  <0.001
Hypertension 1703 543 2003 453 <0.001
Dyslipidemia 1757  56.0 2228 504  <0.001
Glucose intolerance 736 235 500 113 <0.001
Family history of cancer among parents 964 30.7 1473 333 0.002
Health food intake
Yes (=1 year) 300 9.6 471 10.6 0.127
Years of intake (1-2.5 years) 137 4.4 240 54 0114
Years of intake (>3.0 years) 163 52 231 52 )
Frequency of intake (1-6 times/week)” 55 1.6 91 2.1 0474
Frequency of intake (>7 times/week)” 205 6.5 315 7.1 :
Kinds of health foods
Black vinegar (Kurozu) 72 23 113 26 0475
Glucosamine 35 1.1 36 0.8 0.179
Chlorella 27 0.9 34 0.8 0.657
Agaricus 24 0.8 34 0.8 0.988
Royal jelly 12 04 40 09 0007
Green juice (dojiru) 16 0.5 27 0.6 0.569
Garlic 22 0.7 26 0.6 0.539
Blueberry 14 0.5 20 0.5 0.972
Turmeric 21 0.7 6 0.1 <0.001
Others 102 33 202 4.6 0.004

BMI, body mass index; METs, metabolic equivalents.
" Frequency information was missing in 105 participants.
Some of intakes were duplicated.
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At the baseline, the cross-sectional analyses found
no association between total health food intake
and atherosclerosis-related factors, except glucose
intolerance (Table 2). However, a kind-specific
analysis revealed a positive association between

garlic and glucose intolerance (OR: 2.59, 95% CI:
1.17-5.74).

In the prospective study, overall health food
intake or specific type of health food intake was
not associated with increased or decreased HRs for

Table 2. Odds ratios and 95% confidence intervals for atherosclerosis-related factors according to health food intake in the cross-sectional

study at the baseline

Hypertension Dyslipidemia Glucose intolerance Obesity
Case/ctrl  OR*  95% CI Case/ctrl  OR*  95% CI Case/ctrl  OR*  95% CI Case/ctrl  OR®  95% CI

Health food intake

No 3,271/2,749  1.00 - 3,539/2,946  1.00 - 1,082/4,333  1.00 - 2,389/4,345 1.00 -

Yes' 435/228 095 0.77-1.17 446/308 1.06  0.91-1.25 154/409 1.19 0.95-1.49 273/494 115 0.97-1.36
Kinds of health foods '

Black vinegar (Kurozu) 120/34 1.00 0.62-1.61 102/80 0.84 0.61-1.16 36/78 1.22 0.78-1.92 52/133 093 0.65-1.32

Glucosamine 44/9 0.87 0.39-1.95 46/25 133 0.79-2.25 14/27 0.93  0.45-1.92 21/50 1.14  0.66-1.96

Chlorella 37/21 1.08 0.57-2.03 34/25 0.88 0.51-1.53 16/34 1.75 0.89-3.43 30/31 1.45 0.84-2.52

Agaricus 30/26 1.33  0.74-2.40 31/26 0.92 0.53-1.60 14/41 1.40 0.70-2.78 29/26 1.35 0.76-2.41

Royal jelly 29/19 1.06 0.53-2.12 32/18 1.46  0.79-2.67 8/35 0.93  0.40-2.15 15/37 0.70 0.37-1.34

Green juice (Aojiru) 27/10 1.84 0.80-4.21 24/18 0.95 0.50-1.80 10/21 1.90 0.83-4.37 12/31 0.67 0.33-1.36

Garlic 30/11 0.82 0.34-1.97 32/16 1.15 0.61-2.16 16/17 2.59 1.17-5.74 18/30 1.39 0.73-2.62

Blueberry 19/8 0.60 0.20-1.80 13/19 0.48 0.23-1.01 4/13 0.67 0.18-2.56 10/24 1.08 0.50-2.33

Turmeric 12/14 0.59 0.24-1.45 16/11 1.25 0.55-2.83 8/17 1.68 0.68-4.15 13/14 1.18 0.52-2.67

Others 163/97 091 0.66-1.25 183/114  1.26 0.98-1.62 49/175 0.82  0.57-1.19 111/192  1.27 0.98-1.64

Ctrl, control; OR, odds ratio; CI, confidence interval.

“ Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia; glucose intolerance;
intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate; and energy-adjusted fat.

"Some of intakes were duplicated.

* Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia; glucose intolerance;
intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate; energy-adjusted fat; and each health food.

Table 3. Hazard ratios and 95% confidence intervals for overall death and cancer incidence according

to health food intake in the prospective study

Cancer incidence

95% CI Event/PY HR® 95% CI

Overall death
Event/PY HR'
Health food intake
3

No 7>2(,)3 o L0

Yes” 29/7321 091
Kinds of health foods *

Black vinegar (Kurozu) 7/1,516 1.30

Glucosamine 1/561 041

Chlorella 4/661 091

Agaricus 1/764 0.28

Royal jelly 3/512 1.44

Green juice (Aojiru) 3/425 1.42

Garlic 2/417 1.21

Blueberry 0/270 -

Turmeric 2/308 091

Others 10/2,866 091

- 295/70,445  1.00 -

0.01-1.34 37/7,117 1.13 0.79-1.62
0.60-2.82 9/1,480 1.52 0.74-3.14
0.06-2.99 6/523 1.77 0.71-4.41
0.29-2.89 5/631 1.68 0.69-4.09
0.04-2.01 1/758 0.30 0.04-2.13
0.45-4.67 1/505 0.43 0.06-3.15
0.45-4.50 5/379 2.84 1.15-7.04
0.29-4.93 0/410 -

0/264 -
0.22-3.71 2/300 1.06 0.26-4.34
0.48-1.71 13/2,819 1.11 0.63-1.94

PY, person-years; HR, hazard ratio; CI, confidence interval.

’ Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia;
glucose intolerance; intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate;

and energy-adjusted fat.
T Some of intakes were duplicated.

* Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia;
glucose intolerance; intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate;

energy-adjusted fat; and each health food.

§ Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia;
glucose intolerance; family history of cancer; intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-
adjusted carbohydrate; energy-adjusted fat; and each health food.
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overall mortality (Table 3). Additionally, there was
no association found between health food intake and
increased or decreased HRs for cancer incidence,
except for a positive association between green juice
intake and HR (OR: 2.84, 95% CI: 1.15-7.04).

The p for trends on the HRs for death and cancer
incidence according to health food intake duration
were not statistically significant among those who
took health foods every day, except blueberry intake
which number of participants were too small to
estimate HRs, although increased HR for overall
death with green juice intake was observed in a
relative shorter intake duration group (Table 4).

Site-specific analysis for increased HRs for cancer
incidence with green juice intake showed significant
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increased HRs for stomach cancer in men and women
(HR: 8.07, 95% CI: 1.05-61.9) and breast cancer
in women (HR: 4.99, 95% CI: 1.11-22.5), although
the number of events was very small (n = 1 and 2,
respectively) (Table 5).

Discussion
This study investigated the impact of health foods

on the risk of death and cancer incidence in a cohort
study of the general population in the Kagoshima
Prefecture. Our findings suggest that total health food
intake did not have a significant impact on the risk of
death or cancer incidence. While the cross-sectional
analysis at baseline revealed positive associations
between some health foods and arteriosclerosis-

Table 4. Hazard ratios and 95% confidence intervals for overall death and cancer incidence according to health food intake by intake dura-

tion among those who took every day

Overall death Cancer incidence
ye(z):lrs 1.0-2.9 years >3 years P for* ye(z]irs 1.0-2.9 years >3 years P for‘
HR  HR'  95%CI HR'  osepcp  Tends HR HRY  95% CI HRY osvecr  Uends’
Kinds of health food”

Black vinegar 1.00 0.89 0.21-3.74 122 0.38-3.90  0.811 1.00 1.56  0.48-5.01 1.77  0.65-486  0.192
Glucosamine 1.00 - - 1.000 1.00 2.00 0.49-8.16 196 047-8.18 0.214
Chlorella 1.00 - 1.34  0.18-10.1 0.890 1.00 - 274  0.68-11.2  0.354

Agaricus 1.00 - - - 1.00 - - -
Royal jelly 1.00 1.03  0.13-7.98 1.71  0.23-12.8  0.643 1.00 - 200 0.28-145 0.981
Green juice 1.00 413  1.01-16.9 - 0.814 1.00 245  034-17.7 121 0.17-883  0.634

Garlic 1.00 - 2.19  0.53-9.11 0.382 1.00 - - -

Blueberry 1.00 - - - 1.00 - - -
Turmeric 1.00 - 580  1.39-242  0.080 1.00 1.63  0.22-12.2 175 0.24-129  0.481
Others 1.00 1.09 0.35-3.42 0.79  0.25-248  0.749 1.00 0.89  0.29-2.81 124 051-3.03  0.721

HR, hazard ratio; CI, confidence interval.
" Some of intakes were duplicated.

T Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia; glucose intolerance;
intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate, energy-adjusted fat; and each health food.
¥ Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass index; hypertension; dyslipidemia; glucose intolerance;
family history of cancer; intake of meat, fish, green vegetables, fruits except citrus, citrus, and green tea; energy-adjusted carbohydrate, energy-adjusted

fat; and each health food.

Table 5. Hazard ratios and 95% confidence intervals for specific-site cancer incidence

according to green juice intake

Green juice intake

Yes
Event / PY Event/ PY HR" 95% CI
Stomach 1/378 48 /77,184 8.07 1.05-61.9
Colon 0/378 39/77,184 -
Lung 0/378 44/77,184 -
Breast in women 2/261 78 /45,461 499 1.11-225
Prostate in men 1/117 32/31,722 3.56 0.28-45.8

PY, person-years; HR, hazard ratio; CI, confidence interval.

" Adjusted for age; sex; region; smoking; drinking; daily activity; habitual exercise; body mass
index; hypertension; dyslipidemia; glucose intolerance; family history of cancer; intake of
meat; fish; green vegetables; fruits except citrus; citrus; green tee; energy-adjusted
carbohydrate; energy-adjusted fat; and each food product/supplement.
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related factors, the prospective study showed no
association between health food intake and overall
death or cancer incidence, except for a positive
association between green juice intake and cancer
incidence.

The popularity of health foods is driven by the
desire to maintain and improve health, improve
nutritional balance, and provide various other benefits
such as fatigue recovery, joint health, beautiful skin
and skin care, and nutritional support . In this study,
the most consumed health foods, in descending
order, were black vinegar, glucosamine, chlorella,
agaricus, royal jelly, green juice, garlic, blueberry,
and turmeric. Each health food has unique properties
that are associated with specific health benefits. For
instance, black vinegar has been shown to reduce
blood pressure '”, regulate blood glucose levels ',
and inhibit fat synthesis '”. Glucosamine is known
to improve joint health and reduce osteoarthritis
symptoms in the knee and hip joints **, while
chlorella has been found to promote overall health
and wellness *”. Agaricus bisporus mushrooms are
believed to have cancer-preventive properties °”,
and royal jelly is associated with health longevity *".
Green juice is a great source of antioxidants that can
help improve bowel movements ", decrease blood
sugar levels ¥, and protect against oxidative stress *.
Garlic has been shown to improve cardiovascular
function *?, boost the immune system, and reduce
inflammation *”. Anthocyanins, which are present
in blueberries and other foods, can improve night
vision **, regulate blood glucose levels '¥, lower
blood pressure ', and provide antioxidant and
anti-inflammatory benefits . Turmeric is known
for its powerful antioxidant, anti-inflammatory, and
anticancer properties *°. However, the effects of these
health foods on the risk of death and cancer, which
are the most significant health events, have not been
adequately examined.

In the current cross-sectional study, a reverse
causality between health food intake and health
events was assumed. As a result, positive associations
were found between black vinegar and hypertension,
garlic and impaired glucose tolerance, and other
health foods and dyslipidemia.

The 14-year prospective study found that total
health foods and the nine-specific health foods
were not associated with overall deaths and cancer
incidence, except for green juice that was associated
with increased HR for cancer. There is no study

reported a positive association between intake of
green juice itself and increased cancer risk, as far as
we know. Green juice (4ojiru) is a common health
food in Japan made from young barley leaves,
kale, Angelica keiskei (4shitaba), moroheiya, and
chlorella; green juice has been shown to improve
bowel movements with dietary fiber 7, suppress
the rise in blood glucose levels ¥, and provide
antioxidant effects with flavonoids ”. The decrease in
cancer risk due to green juice was expected; however,
the opposite relationship observed in this study may
be due to an accidental alpha-error, confounding
with unknown factors such as ingestion by high-risk
individuals, or the negative effects of antioxidant
overdosing ***”. As dose-dependent relationship
between intake duration and the increased HRs with
green juice intake was not observed in Appendix
Table 1, the possibility of an accidental alpha-
error cannot be rule out. Furthermore, cancer site-
specific relationship was not observed in Appendix
Table 2, and the specific cause of this relationship
are currently unknown. Further study is required to
clarify the potential increased risk of cancer with
green juice intake.

One limitation of this study is that the number
of participants who consumed health foods was
relatively small, which may have increased the
susceptibility to random errors. To address this
limitation, the follow-up period was extended to
14 years to increase person-years. Additionally, the
reasons why participants began consuming health
foods are unknown; additionally, the phenomenon
of reverse causality may not have been completely
eliminated, even in a prospective study. To mitigate
this effect, individuals who died or developed cancer
within 1 year of the baseline survey were excluded
from the analysis. Furthermore,

due to the relatively small number of participants
who consumed health foods, statistical power may
be small to analyze the dose-response effects of
intake period as the sub-group analysis among
every day consumers. Although definitive amount
and duration of health food intake which involve in
health effects is unclear, we defined the definition
of health food intake as one or more times per week
for one or more years with reference to the previous
reports. In experiments using mice, each health food
was administered for 4-12 weeks "'*'*'**” and in
intervention trials on humans, it was administered for
3-16 weeks “'">'"** except glucosamine for 1-144



(18] Med. J. Kagoshima Univ., December, 2024

weeks *¥. In addition, the FFQ used in this study
collected the information on the average dietary
habit of the past one year. Another limitation is the
variability in the raw materials and ingredients of
health foods, which may affect their effectiveness,
making it challenging to evaluate their effects
accurately. As the study participants were recruited in
Amami islands and mainland of Kagoshima, Japan,
the study results reflected the characteristics of this
region.

Conclusion
This study aimed to investigate the relationship

between health food intake, and risks of death and
cancer incidence in a general population cohort in
Kagoshima Prefecture, Japan. In the baseline cross-
sectional study, several health foods were found to be
associated with arteriosclerosis-related factors, and
reverse causality was observed. In this prospective
study, health food intake was not associated with
overall death or cancer incidence, except for green
juice intake. In conclusion, the consumption of
healthy foods by the general population in Amami
Islands and mainland of Kagoshima, Japan did
not have a significant impact on the risk of overall
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Abstract

In chronic wounds such as bedsores, bacterial infection prolongs wound healing, and biofilms are a particularly important
inhibitory factor in wound healing. Therefore, wound management requires inhibition of biofilm formation, and research
is being conducted to develop products with anti-biofilm properties. Silk is composed of two types of proteins, fibroin
and sericin, and it has been reported that fibroin promotes wound healing and sericin has antibacterial activity. Therefore,
we wondered whether sericin could inhibit biofilm formation and investigated the inhibitory effect of sericin on the
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biofilm formation of methicillin-resistant Staphylococcus aureus (MRSA) strains isolated from wounds in vitro. Two
MRSA strains with high biofilm forming ability and a standard strain were used. Sericin was extracted from silk by
high-pressure steam sterilization. Sericin was added to the biofilm forming process of MRSA strains and its inhibitory
effect on biofilm formation was evaluated. Morphological observation showed that the pigment in the stained biofilm
was attenuated. Biofilm assay using a microtiter plate showed that the mean biofilm index was significantly inhibited by
66.1% in the sericin 250 pg/mL group compared to the control group (0.417 vs. 1.231, p <0.01). These results show that
silk sericin has an inhibitory effect on the biofilm formation by MRSA strains. Sericin contains many positively charged
amino acids with hydrophilic amino acid residues, which are easy to combine with the negatively charged bacterial
surface. The feature of molecular structure was thought to be related to its anti-biofilm properties.

Key words: chronic wound, biofilm, methicillin-resistant Staphylococcus aureus (MRSA), silk, sericin
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a7 LIRS BV THIE BRI ARG 2 B L X B 5 0, FRCASIBRmOEERHHEEKN E LTNAE T 1)V
LODFEND D, ZDIDAUGEHTIX, AT 2 I)VLDEKZIHEST 2 EhRDEN, TSI A4 T 2 IVLMEHZ%Z
A9 58WBERDEDSNT NS, VIVTIE, Ta70A420v ) VD 2HEORISTETHREN, 707084
VIFEMGRER ISR L, V)V RVIEEHZA T % EOWENH . FT T, 1@HEGOHRALT 2 EINTH SN
AX T4 IWVLDIEKZLY K> THEBTERWVNEER, AUENSDEEE NIz AF ) Vit T B R
(methicillin-resistant Staphylococcus aureus: MRSA) ¥kD/8A A 7 ¢ )V LN KHRIC XS % 5588 72 in vitro THGT L 7z.
MRSARKIE, ENA AT ¢ )V LEKEER S 5 PR BERE 2 #k & EEHERR W T2, SV 7 I3 mERSURETE T 7 « 7|
AR CHEER TR B Ls, NA AT 0 )VLAIERGEIE TR Y U EINA, INA AT 1 )V LJERKIC
W9 BHFNREZBREANCBRT 2L bbb, X472 A 2—TL— b WA 4T 1 )VLT v A Thiofilm
index (BN)ZHIE L7z, TEHEZINBIS CIIRRE LTaNAZ T 0 )V LOEBEDEIFT S T L ZMER LI N4 T 4 )VLT v
YA T, BHIRE250 pg/mLDX Y ¥ P ERIIEEDHRREC LR TFEBIAY66.1 %K T LT D (0.417 vs. 1.231, p < 0.01),
Y1) Y UHMRSAIC K BNAF T ¢ VLB EIET 2 LML R T2 B ¥ FIEICHE LBkt 2/
AR D7 I /2 GAL, AIMEL TVWAMEREREHEALLT VT ENTHEIN, ZO5 TREEN/ A
F 7 VLIS IERR EBEL T2 EEZ 5Nz,

B FENEHYED K D—D & U THUE U 7o fHERDWAEL & 7%

i 7s SARTEANE T MR D EIEERR IS4 T ¢
VL ETER UIBEASEIEL T 5 T LRI N T3,
BMGEICAE U7cE R, iRsRmic 2Rk 7z et UK
ROREEMETELUNA LT 4 VL UTHFET 7.
INAF T 1)V NS BPERNE D60 % LA FITAFAE UEELD
REGERNTHZY. AT 0 )V LEZHE, BEHHE,
PR 35 KX OB/ DNASE D S HH AL & 1 5 R A & oy
TW'E (extracellular polymeric substances : EPS) I & -
TIEREN, AED 5 ONE TSI 2MEE, /N1
AT 4V LRiEEE e U, RIEVERIRAO BB fim 5 -
THARRION T2 720, AUGERICEV TR
INAFTT 4V LDEKRZES % C LMD THETDH
%Y.

BRI TH 2 EBEMOREEGHE T, BFEOEN
B & A, FFIT methicillin-resistant Staphylococcus aureus
(MRSA) ZETEEmT RUBKEMNE LY, 18 Mk
DHETIE, HOT R UERED93.5%, wRIEEH52.5%
ZED TV, FHICMRSAICEYE L 7 A3 HEAE L,

2.

BUEDISA AT 0 )V TR UTHERNAAIE LT, R
W77 PT IV, RERYI—R v af—hMlifE
NTOEDHRIIRENTH S, fuct, HlE, 1%E,
UK, RUANFHAFLESTT7Z K (PHMB), 7%
EDOHISA AT ¢ )V LFEIE U TOREEENMRE T N T
2 SEAETREPIEKRD ORI ANFF =R, TG
HDREZ A HEEE N7 IVHMER T N —EDRRD
BoENBEIICESE". LAL, MENEK LN
AF T 4 )V LD FzDIREICHR T 2 PR SR IEAE D
JEBNEZ L, INAF T 2 VLT « 18T 2 720D
JHEIE DR E L X NTV5Y.

IVIIRT e TaA ) T O2EED R N
BHTHMRENS., UL, 7« 7o UHkHEE L
BEEISEIREBCEENS. IV EBRE LTHR
T5Y6, Y IFREEIRHICID BRah, FEo Tz
MHEB DT 2 T A UHFHEN TS, V7 iEH
BFMioSRE UTHHETN TV S X S IcA sk
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ICENZMTH D, WE, T, ARVIRITZ—
T EMARIBREICINT T % C N A[HETH D, T ORIt
W ERHEIRPAIRICB O THIN TH 5. <7 ADFHERNH
P T 4 7 aAY T o VLRI B &, EARRELEM
RaootghE &k, 1B E 7 Mt U BIF R AR 2 T2
KT BT EMRENTVS .~V iZ, HiElE
MEHATZTEMRESN TS, v v i
KT 2R BRI EE DT R I MEEL AR, TOME
CHMEHING & OMHBEIERIC K > ¢, M@ oEE M
WAL, MM Z > ST & R e, HEm
faD RO, HIfED A% k7 U OB
BXUHIBSEIC DN EEZBNT NS Y.

ZTT, BLZ, YT VOREERICERL, 18k
BVESE P THERST 2844 T 4 )V LADFEEIC DOV TR
MIBTEEL, AHED SIS NIZMRSAK 7 BERE
DINAF T )V BRI 3 2 HIHiIN R 2 in vitro TR
L7z,

WRERZE

1. VY oMt EE

LU T UTEIEAKEREE (A=~ L—T1k) TH
U7z 2V 7 HE.5e7 lem A FEEEIC Z T U 28 7K60mL
ZMA, 121°CT207 O @ 2SR 21TV, MRHESR
BT 4 TOA Y EIRWEEDT DY > N HEE B (Fig.
D, WMEH—ETAEL .

ML) R ST EIEEIX, Bicinchoninic
(BCA) £ 1T Kt D &, PierceTM BCA Protein Assay Kits
(Thermo Fisher Scientific)Z U CHllE L 7z.

A B

Figure 1 Extraction of sericin(High-pressure steam sterilization method)
(a) Silk cocoons. (b) Cut silk cocoons into 1 cm squares. (¢) Cut cocoons
with distilled water in a medium bottle. (d) After autoclaving at 121°C for
20 minutes.

2. SDS-KUT7 I VIVT 2 BT IVERKED

Ny > DaFEIE, SDS-RY T 7 UL
7 2 R IVEKIKENE(SDS-PAGE) CHER L=, 7T
< —77—I¥DynaMarker® Protein MultiColor (BioDynamics
Laboratory Inc.)’Z V>, CBB (Coomassie brilliant blue) 4%
tzliro .

3. WRER
MRSAFKI, 2021 ~ 202241 JE VR B A9 bt TRIE

RARD B 0l & NIRRT BERK 6 Bk (#1 ~6) ZfH]
U7z, X8Rk E U TMRSARHERE (ATCC : 33591) 1 #k
(#7) ZWiHL.

HMEE T, VITEK-MS(EA AV 22—« ¥ I3)T
Fh L Tz, SEHNEAZ MR K, VITEK-2 7)V— (B4
AV 2— - T8 E T2 131A40 MICICGRIHE ) = H
W ENE L 7z, MRSADH]EHHEIL, CLSI (Clinical &
Laboratory Standards Institute) M100 S-29 @ % #£ (oxacillin
Z 4 pgmL 7213 cefoxitin = 8 p g/mL)ICHED 7z,

R, AL 2V 7 THESRE U EivkE ik
FERIGHNCIRAT L37°CC4R MR L, ThENORK
Z TSBIRAREHIT, 37°C 18RRIk 25 LIFR U 7z

4, BIEFEICNT B T Y DFEOFHE
RATARARZ—=TL—bDET VBT, Y
2 VEIE250 pg/mL OTSBIRARETHI 200 pLIC 18KFEIR 2=
LU 7= Bk O BB SuLZ ZNFENINZ, 37°C CHERs
=L, WEEZREESSnm (0D595) THIE LTz, It
X BARRIE D S 3BT F TR RIS HIE L, Z0%IE
olRFfiits, OWERTE, 120RFRTTE, 24IRFIRICHIE L. &
U & 2NN LR W TSBIRIARE NG 351) 2 Sk e 72
R L.

5. NAMATA4IWLTvEA

NAXT 0 VLERBEDIEER, A 7aL—h
BTk 96 2V L—FDFKY 2 )VIZ37TCT
I8IRF R 5 2 U 7o RIS UL £ 2% A 7 11— A 7z il
Z 1= TSBIRAE 200 uLZGRII L, 37°CCISHFE & L
fo. RS LIEZ2WEE UKGEK CENCURE LTetE, v
JVOEH MR E NTeNAE T ¢ IV LZ201% 7
VAZIVSAF Ly b TsHoMREL, HERELK
%, 95% %/ —)L200uL% N % CTYAfE L OD595% Il E
L, BiidHORHEY =)L DOD595% J# U 721 % biofilm
index (BI) & L7z.

6. NAF 7 1 IVLDRREFHIERR

INAFT 4 VLT v A TY ) VKIS E NFzN
AX T 4V LRSI, g, B (x>
A A=A VT VHOCHEMED VT, DRI
C B BIE 21T - T2,

7. INAF T 1 ]V LIHIEER

AR AZ—TL— DK U, L)V
250 pg/mL, 50 pg/mL, 10 pg/mL, 2 pg/mL, 0 pg/mLD 2%
A 70— ZNINTSBHARE HI200uL & B & #IHS ulzhn
Z, 37 CTISIFEE R L7ctk, NA AT 4V LT v A
TBIZHE L.
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8. IREHEEMRT

INAF T 1V LAERERIC B W THRE S Nt
W&, PEE S AEIERR S LR L. Matkbiig, R
WARKZ MR e U, —eldiE&@ it e, 2hicki
< Tukey®D Z H L UE 2 F2 i U7z, HIEIAIC N % &
V>V OREEOFAN T, Mann-Whitney URRE 7 F it
U7z, #RH#ENTY 7 BIX, Statcel ver.3 software (OMS, H
AR Uz, AEKUER001EL, p<00lZHEA
HoElLi.

=R
1. IOt

LU ¥ VI EICBCATE TR R T BRI 2 JIE
U7z, &3 mifryy, 2 1 BE10.8 mg/mL, 2 0]
H13.2 mg/mL, 3[EIH14.4 mg/mLTH - .

2. SDS-PAGE

144 mgmL®D ¥ VU ¥ 2 WS pL, 10 pL, 18 pL 7%z
SDS-PAGETCEM L7z. 77 FmidBIE K 230 kDah 5
220 kDalc 3 L CH D, HiiltkDd 5 A X 7 IKICHHER
iz (Fig. 2).

Molecular @ @ @ @

weight i
(kDa)
229.3

136.4
94.6

® 4+ ¢
-
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&
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17.2 L4

Figure 2 SDS-PAGE of extracted sericinDigital subtraction
(D molecular marker. @ sample SpL 3) sample 10uL @) sample 18uL
Sericin was distributed from 30 kDa to 220 kDa like a smear.

3. WREWRD/INA 7 1 IVLFREE

RE PR 7 BIERE 6 1k & MRSARSERE 1 #ROD/SA AT 1 )V L
Tl A RN L. TNFNOBUL, #1/730.278, #2
7180.858, #3M31.216, #4731.679, #5151.423, #6550.906,
#1 (FEHERR) D317 TH -7z, #7 (BERERRD) XD Ew
BlZZ/R UTc#4, #5, BXU#T FEERR) O 3#kZE VT
INAF T 4 U LAERER & 475 72

ity

4. EIBEICRT BV DRE

YUY UERFRIMLUTOWARWTSBE I & v ) & il
250 ug/mLOTSBEFHINIC 351) 2 HAEME 72 Lhfig U 7z, Bidk
#a, #5, #IRTICB O THIH T2 A EZEITER
Tiro iz (Fig 3).
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Figure 3 Effect of sericin on growth of MRSA strains in liquid culture.
The growth of MRSA strains in TSB liquid medium with sericin (250
pg/mL) and without sericin was compared. Turbidity was measured
over time at ODS595. (a) strain #4. (b) strain #5. (c) strain #7. Data are
presented as means + standard error and Mann-Whitney’s U test was
performed. n=3.

5. N1F 74 IV LOREFHERR

(A 2 BEINEE TR ERE #4031 A T 1)U L ORIk
MU o VERE250 ng/mL THHEI N TV T & HEIE
ENhiz (Fig. 4a). Wkk#5e#7BRERICE Y & V250
pg/mL TIEHHRIC LR TINA A T ¢ )V LN OREE A DY
KA LTz, BB EMEE T, WAk #5031 F
TAIWLERGLUIET ) ZZ)NAF Ly S D@ED
FEINTHE LTz (Fig. 4b). &Rk 4B XU #78 [AERIC,
250 pg/mL, 50 pug/mL, 10 pg/mLOBEE THkIIT 5 &
WMEEE Nz,

sericin ) 250 pg/mL

(=) 250 pg/mL

Figure 4 Morphological observation

(a) Phase contrast microscopy findings (#4). (b) Brightfield
microscopy findings(#5). Biofilms were stained with crystal violet and

observed.

sericin 10 pg/mL
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6. INA A7 1)L LINHIEER

XA aRA2—TL— N TORERBRTYA 2 %ZFig 5a
12, 37°C 18I TEF B DO W & Fig. 5bic, I N
TeNAF T 4 IV L7Z201% 7 ) AZ)ISNA A Ly B TH
TIRICIS% T2 J — )V CIEfR L 12 IREZ Fig. Sclc, 7z
FREDOX Y ¥ S OBIZ Table 1IT/RT

Fitk#a, #5, #7012V PEEE0 ng/mLOBHIIXT %
Ht ) v VRETOBIOIHIF (inhibition rate) 7 Z 1
ZNFig. 5d~AT/RT . HRk#4TRIE & SRR TR 1
MNEAEEZA LD, BEMRTFNICNAA T 2 )V LE
AR E E N7z (Fig. 5d). BEM#SIEHIRE 10 ng/mL D[]
WICERERZZ B o7, 250 pg/mL Tl A REICHE X
NV (Fig 5e). HM#TIZ IR ARAF I A Bl ERD R
HH M, 250 pg/mL TIEAREICBINK FL TV (Fig
50). U ¥ VERE250 pg/mL & W E O LLE T, #H
Fr#ah364.3% (CFEME0.412 vs. 1.153, p < 0.01), Eifk#sh
56.1% (0.466 vs. 1.061, p < 0.01), HEkk#7H374.8% (0.373
vs. 1.480, p < 0.01), F1966.1% (0.417 vs. 1.231, p < 0.01)
OMHEHRMNA SNz,

o LXXEXXLEXX
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Figure 5 Biofilm inhibition test on biofilm assay

(a) Experimental design on a 96-well microtiter plate. (b) Culture
solution incubated at 37°C for 18h. (c) 95% ethanol solution of stained
biofilm with crystal violet. (d~f) Inhibition rate of biofilm index by
strain #4, #5, and #7, respectively. Data are presented as means +
standard error, and one-way analysis of variance and subsequent
Tukey’s multiple comparison test were performed. n=3, **p <0.01.

Table 1. Biofilm inhibition test

Sericin concentration

strain 250 pg/mL 50 pg/mL 10 pg/mL 2 pg/mL O pg/mL
P mean biofilm index 0.412 0.597 0.767 1.079 1.153
standard error 0.049 0.043 0.072 0.086 0.073
#s mean biofilm index 0.466 0.806 1.119 1.091 1.061
standard error 0.034 0.064 0.164 0.095 0.067
47 mean biofilm index 0.373 0.743 1.059 1.216 1.480
standard error 0.040 0.110 0.168 0.120 0.230
EE

AL TR, MEAKMHEETEONIZEY O UN
MRSARRIC K B 8AF T 4 )V LERZRET 21EHZ2E
TR EeZRPSMT Uz, SRISNA AT ¢ )b LHRD R
NHHNT ) T BER, FSEOEFRICHTEE LTH
WA TR ATRERIRIE TH D, AWIFEORE R

&, PisA AT 2 )VIVERZAT 285 U TORFED
BT —Rixb LEISNS.

U, VLR, TIVAY R, REZHVD
(L E DS TV h St E g T L H5
NTWBH, e —RINITHbI TV 2 R nEL
HETHS. 7IVAhY, B, REZHVHIE T e
MBS K O BN A EBMORERTIES R E L 755,
5L, JREBCKAHETIRIREICE>TREY N
IKDRENTARECTIEEHZEDE SN, 7IVAY
HDWVIFBIC KBTI VUMD EL D & E
TSR E S ZL LT & CTHIETER DS % £
FWME BB Hh D, SRINEETARSIEILIC K
vy oMt ERAR Tz EERKEE Tl Uz
TV ZSDS-PAGETIEM LIz ZANTREBBLZ
30-220 k DaDFEIEIC A A 7 IRICHERE E Tz, T OREHRIE,
YU RTREOT 2 BT E NZKIEED % >
ISUET, %O F51324-250 kDald /949 % 122
EWVIBEDRE LB U, EEAKIHEE TR
YTyt cER &Lk,

Table 2. Amino acid composition of sericin

abbreviation amino acid name  mol% polarity

Ser serine 31.0  hydrophilic
Gly glycine 19.1  hydrophobic
Asp aspartic acid 17.8  hydrophilic
Thr threonine 8.0 hydrophilic
Glu glutamic acid 44 hydrophilic
Arg arginine 39 hydrophilic
Ala alanine 3.8 hydrophobic
Val valine 3.1 hydrophobic
Lys lysine 2.7 hydrophilic
Tyr tyrosine 22 hydrophilic
His histidine 1.0 hydrophilic
Pro proline 0.4 hydrophobic
Ile isoleucine 0.4 hydrophobic
Leu leucine 0.2 hydrophobic
Phe phenylalanine 0.2 hydrophobic
Cys cysteine <0.05 hydrophilic
Met methionine <0.05 hydrophobic

Y NET I BELTRY VA%, TV
ET AT EF VBN ENTENIN%, 178% 2L, X
WCALA =Y, ZIVEI VR C1TRENGH SN,
ZANBUKIET 2 VBRATH S (Table 2). 7 2 /1
DOIARGEICIE, 7 2 VE (NH2) BH D, FfFick-
T/m b oeEnT 2 /3 ((NH3) ICA#E B s
5. BUKNETY I JBEENZ 2D 2 Ui,
TOT7 I /BOVAREEIC X > THEENZEDEEX
5NTWV3,

MMl O£ L, KREHTERmMICE DR LTS
T-DIIVRFD)IVER Y VET: DM iR L CRICHTE
LTWaEHEENL L, MERME/KPTIIAICHELT
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W3 ENZ. MIFEE, 757 EERMTE S &
Ik > THRICHFE LRI DE, van der Waals5 [ ]
CHFENFEN O THME K T & TR & ik
BORL TS (DLVOHEEM ™. & % EkHD E AL
WCAT U7eRS, AERIEENCAE S EPSOA R & & & 1R T]
WAEEMLC D, ZOEAKOEL L EE 2R DIRT
TETNNAFT A I)VEDFHET 5.

7' LBGEE ORIfaEEIZ, XTF RT VA VIR A
afgxE R, IREZEET SV R A IRBISHIFE & 5
BLTWA. ZAaMBFEICHEL, 75 LGEEOM
frBEDEM 2 ISR > TWAY. D& S ICHIEIEE
RAEHHIC B W TARICHFEL TWA D, vV vo
BUKMET X RN EDIEICRE LT 2 /B
L9V, COMAMERIC K > THEOBGEIEI B X U
Mzl xR vV RPIEERZHT %
R ZTT, UV UAEOBEE IR A E S
NS DOV THRIRIE I T OETEME Z M5t L Te s, 'Y >
250 ug/mL CIEIMRSAKEDHFEIZINHIE Nz h - Tz,
LML, N7 2 )V LIRS T2 Y & VA FE U
JETINA AT VLR 2T 28R > Tz &
5, YU YONAFT 0 VIIERIEIRIRIE, PUEE
PEIFBREE AN ALK BT AR EINS. 5%
SHICKREIDRETHBH, LB LEEY DT
S/ EDBEICHET ZMEMEE AL, FERDE AR
MIC&ETE R > TzAgEM:, & L<IidkY & UHEPS
DI Z IR L T alREENE 2 51 5.

AWFZEDHIR & UT, i L7MRSAF KNI & D
5L, E5ELMHNRZHERT 272DICZ < DEKT
WAFT 2 BB 5. F7z, MRSALIFOEEDAIEA
W IR L T B BRI L T FEROIER N A 51
DIREIREEEZ B,

FEAKMEEIC K > TR BNz ) Y U D REL 5
S NTEMRSARRIC K B 3A A T 1 )V LDJE R 72 RHE
THTEeRHELMMC U EE BTGB 58
AF T 4 IV LERIEO X IR FFERT RN HETCH
5. VIV IEREE BN LR 2O BOEMTH D,
SEESNEHRIEE Y & R EMR L I 2 8RR
HFIOPIFRDOATREN 2/ RTEDTH 5.

HattER
AU U TR T NSRRI IEH D E A

VT DN DONT THRW IR D TR At
7=V OFHFEERICHER L ET.
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