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T2 T,

P-BF O HABMBIEE A A5 &, FRENER Y G- T BF ZFa L TV (Fig. 1),

J5. L-BF [ZH @RI BF 28K > T /=, L+P-BF @ 7= H1% P-BF & Z5{k2v /<, P.
aeruginosa 73 Z @ BF IZEB W TKEE HDTND Z ENghd, @S AaizLv, BENT
IZ P. aeruginosa (green), L. monocytogenes (red)23R1E L TV 5 Z & 253 h- 7= (Fig. 2),

10°C. 5 HME5#8 THAL LT L+P-BF |32= U > G Ti, 5000 ug/mL THUHE L TH,
2T D BF OIEWEEMHIT S Z L3 TE& R0 7=(Table 3), £7-. 70T L7 x=a—/L4L
HCIX, L-BF d 7 5,000 pg/mL THi% L7=, NaClO ZL¥#ETi%, L-BF Tl 125ug/mL . P-BF
& L+P-BF T1d 500 pg/mL ARG IZIIMNTETH -7, T HIEFFIEERRED L. monocytogenes
WZxbd 2 AL HRE D 10~250 % (HDHWFZENRLLE) THo7z, P-BF 38X L+P-BF
(X, PUEME R L OWKEE SRR U ORI mWRBUE A2 7R L, FRIC R MRIZHs VT
BF FERk 2 11k 3 2 A BEME DS /R X Tz,
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(A) P-BF (B) L-BF (C) L+P-BF

Fig. 1 Phase-contrast microscopic images of biofilms formed at 10°C at the 4th day of incubation.

Fig. 2 Fluorescence microscopic images of biofilms formed at 10°C at
the 4th day of incubation. Biofilms formed in co-culture of L.
monocytogenes ATCC19114 with P. aeruginosa ATCC7700 were double-
stained with RNAscope® target probes to yield the fluorescence of red and

green, respectively.
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TABLE 1. Biofilm formation on polystyrene microplates by co-culture of L. monocytogenes and P. aeruginosa at
10°C.

Absorbance (590 nm)

Culture
0 day 1 day 3 day 5 day 8 day 14 day

L.m. ATCC 19114+ P.a.
L.m. ATCC 19115+ P.a.

s aeruginosa ATCC 7700.

TABLE 2. Total viable counts or viable counts of L. monocytogenes in the biofilms formed single or dual-culture
of L. monocytogenes and P. aeruginosa at 10 °C. (unit: logio CFU/well)

Incubation time (day)
1 3 5 8 14

Culture

L.m. ATCC 19114+ P.a.

ations: L.m., Listeria monocytogenes. P.a., Pseudomonas aeruginosa ATCC 7700.

TABLE 3. Resistivity of the BF formed insingle or dual-culture at 10°C for 5 days againstantibiotics and sodium
hypochlorite treatments.

Concentration

Reagnets
¢ (ug/mL)

onas aeruginosa ATCC 7700.
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Relationship between the risk of metabolic syndrome and the lifestyle index
measured by the PULSENSE wristwatch-type stress-calorie monitor in
middle-aged subjects

Abstract

AIM: The Health Watch (HW) was developed to monitor and evaluate
lifestyles as measured by heart rate variability and acceleration. In this
study, data were measured by the HW and a metabolic measurement system
(VO2000) to validate the HW data. Then, the relationship between the
metabolic syndrome risk index determined by a medical examination and the
lifestyle index measured by the HW were compared.

METHODS: To investigate validity, controlled rest, mental arithmetic, and
walking were measured experimentally with the HW and VO2000 in 30
middle-aged men. In the application study, 24-hr heart rate, activity times
(sleep, mental activity, mental stress, physical activity, exercise) and energy
expenditure were measured with the HW in 93 healthy, working middle-aged
subjects. HW data were then compared with each subject’s medical
examination results regarding risk of lifestyle-related disease.

RESULTS: Energy expenditure measured by HW correlated significantly
with VO2000 measurements for each mental and physical activity performed
(r=0.89, p<0.05). Significant correlations were seen between physical activity
times and energy expenditure; between energy expenditure and body mass
index (r = -0.43), abdominal circumference (-0.49), systolic blood pressure
(-0.27), diastolic blood pressure (-0.40), AST (-0.27), ALT (-0.25), yGTP (-0.22),
and hemoglobin Alc (-0.28); between mental stress times and uric acid
(0.32); and between sleep times and alcohol intake (-0.25).

CONCLUSION: The HW could easily evaluate energy expenditure during
mental and physical activity. Also, physical activity times, energy
expenditure, mental stress times, and sleep times as measured by the HW
correlated significantly with the risk of metabolic syndrome.
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Table I. Characteristics of the study subjects

Validation studv

Number

Age (vears)

Height {em)

Weight (kg)

Body mass indax (kg m®)
Sex (male:female)

Application study

Mumber

Age (vears)

Sex (male:female)

Height (em)

Weight (kg)

Body mass index (kgm°)
Abdominal aircumference {em)
SBP/DBP at early moming (mmHg)

30
502(9.9)
170.8(5.6)
70.8 (10.6)
242(32)

300

93
450(9.5)

T9:14
17L2(ET)
67.8(13.1)

23(3.67)
TRI (94)
121.2(12.60'74.1 {10.1)

SBP/DBP before sleep (mmHg) 11%.0(12.5)69.2 (8.7)
SBP/DBEP at clinic (mmHg) 183 (148 72.0(11.2)
Mean blood pressure (mmHg) 969 (8.5)
HbaAlc 5.300.3)

TG 105.0(63.2)

UA 59(14)

LDLe 1283 (30.7)
HDLe 7.9 (14.8)
yGTP 358 (3200

GOT 24.9(8.8)

GPT 5.6 (16.2)
Alechol drinks (‘week) 14 (L1)

(0 no'l; sometimes'2: often)

Cigarettes (0: no'l: ves) 1.4{4.3)

Values are shown as the mean and standand deviation.

*A pvalue of <0.05 was accepted as statisticallv significant.

SBP = systolic blood pressure; DBP = diastolic blood pressure; HhA lc =
hemoglobin Alc; TG = triglveerides; UA = uric acid; LDLc = low.density
lipoprotein cholesterol; HDLe = high-density lipoprotein cholesterol yGTP
=gamma glutamy] transpeptidase; GOT = glitamate oxaloacetate
transaminase; GPT = glutamic-pyruvic transaminase.
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Table Il Rdationship between the data from the Health Watch and the results of the New
Beief Job Stress Questi ire by the Jap MHLW

New Brief Job Stress Questionnaire resuls

Totd
(um [Al]to 180 Evaaion

Health Wach [As])
HRD -0.08 -0.10 258°
Ensmgy exp mditure (ocal) 0.10 0,08 20°
Enegy epediure (kedkg) 00 0.09 BT
the manber of steps/24 hr. 009 o1 - 209°
Mental stress time (M) 00§ o1 o1l
Physical active time L] 0.08 -3817
Sleep time 000 -0.04 014
Active times: Al+) 004 003 503
Nem-active times: A=) Do 012 30
The Spearman rank cormrdation coefBaent was caaalated 10 comp we the reltionships

between twe goups.
*A p valoe of <005 was accepted 3 ataistically sgnificant.
**A p valoe of <0.01 was accepred as staistically significant.
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Figure 1. The Health Watch (HW; upper left panel) and the VO2000 (right panel). An example of the recorded heart

rate (HR), acceleration change, and total caloric expenditure in one day are shown both on the personal computer
(upper middle panel) and by the display on the HW (lower left panel). The pie chart shows activity times of deep

sleep (yellow), no activity (green) (ACT ©), mental stress (blue), exercise (pink), physical activity (red) (ACT ®), and

total caloric expenditure over 24 h (bottom right).
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Figure 2. Comparison of energy expenditure measured by the Heart Watch (HW) and VO2000. Physical activity
involved measuring treadmill walking for 10 min at each of 2.5 km/h (strolling walk) and 6.5 km/h (fast walk), with
a 15-min rest break between each activity. Mental activity involved measurement at rest and during a mental

arithmetic test for 10 min. r = correlation coefficient.
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