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Fig. 1. “Glucose spike” evokes “Aldehyde spark.”

ER stress

Epigenetic
change

The glucose spike evokes an “aldehyde spark.” Various types of aldehyde are simultaneously formed with a chain-reaction, i.e. GO, MGO,
3DG, GA. Glucose is normally saccharides with a cyclic form, however, in 0.002% of glucose, a portion of the molecule structure is
decyclized to present an open-linear form, exposing the aldehyde group (-CHO) which is highly reactive.

AGE:s, advanced glycation end products; RAGE, receptor for AGEs; ER, endoplasmic reticulum; GO, glyoxal; MGO, methyglyoxal; 3DG,

3-deoxyglucosone; GA, glyceraldehyde.
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Table 1-1. Composition of test meal (%).
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Control food Test food

Flour 259 24.1

Starch 26.7 249

Vital gluten 0.8 0.7

Yeast 1.1 1.0

Yeast food 0.1 0.0

Refined sugar 6.4 6.0

Salt 1.0 0.9

Powdered skim milk 1.6 1.5

Margarine 6.4 6.0

Water 30.2 349
Table 1-2. Nutrition facts of test meal.

food unit energy protein fat carbohydrate sugar fiber sodiun? cl;lortide
testioo © (keal) 6 @ @ @ @ equivaten
(&
Control food 100 298.4 4.8 6.6 535 52.6 0.9 1.2
Test food 100 244.6 4.6 6.1 49.6 325 17.1 1.1
Table 2. Dinner menu on the day before the test.
Selection D Selection @)

Cooked white rice 200 g 300 g

Ingredients of beef bow 1 pack 1 pack

Ingredients of beef bow (mini size) — 1 pack

Freeze-dried miso soup 1 pack 1 pack

Energy intake (kcal) 668 1,014

PFC ratio 12:39:48 12:41:46

Cooked rice: “Papatto Rice” Koshihikari (Hagoromo Foods Corporation, Suruga-ku, Shizuoka).
Side dishes: Ingredients of beef bowl, Ingredients of beef bowl (mini size) (Yoshinoya Holdings Co., Ltd., Chio-ku,

Tokyo, Japan) 5, 6), Freeze-dried miso soup: Yoshinoya Holdings Co., Ltd

A7 1—)V (HDL-C). HbAlc. ZEfEEEIME (FPG), 1 ~
A1) » (imunoreactive insulin: IRI), Z V4 T Tdh b,
MR RERE V72 3RSt LST A 74 =0 2 (O
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% (incremental area under the curve: iAUC) . #IHAfE A
5% bw (A MHEfE), &AM (maximamu value
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Table 3. Subject background profile.

Average SD
Age year 309 £ 10.7
Height cm 1667 + 7.7
Weight kg 600 = 10.8
BMI - 215 = 27
Blood pressure
(systolic) mmHg 119.7 = 13.1
(diastolic) mmHg 70.7 = 104
Pulse /min 66.8 = 14.1

n = 32. BMI, body mass index; SD, standard deviation.

(5)
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Table 4. Comparison between College students and Company workers.

College student Company worker p value
(n=13) (n=19)
Gender Male 6 13 0.419
Female 7 6

Age 226 = 13 369 = 93 <0.001
Height cm 1641 = 7.1 168.1 = 8.0 0.118
Weight kg 523 = 6.4 64.1 = 9.1 <0.001
BMI - 194 = 1.6 226 = 2.1 <0.001
Blood pressure (systolic) mmHg 1242 = 13.1 119.1 = 164 0.095
(diastolic) mmHg 704 %= 95 73.9 + 138 0.899

Pulse /min 747 £ 154 619 * 115 0.005
TC mg/dL 1659 = 225 1969 = 393 0.004
LDL-C mg/dL 88.5 = 18.5 107.4 + 345 0.004
HDL-C mg/dL 63.5 = 10.3 756 = 17.5 0.500
TG mg/dL 765 = 329 724 % 393 0.782
FPG mg/dL 829 = 6.6 899 = 94 0.454
HbAlc % 51 = 0.2 52 = 0.2 0.138
IRI uwU/mL 59 = 23 32 = 1.1 0.002
Glucagon pg/mL 1075 = 104 1128 = 142 0.793
HORMA-IR 07 = 0.2 12 £ 06 0.004

Data are expressed as mean = SD, paired t test. BMI, body mass index; TC, total cholesterol; LDL-C, low-density-lipoprotein-cholesterol; HDL-C,
high-density-lipoprotein-cholesterol; TG, triglyceride; FPG, fasting plasma glucose; IRI, immunoreactive insulin; HORMA-IR, homeostasis model assessment of
insulin resistance; SD, standard deviation.

Table 5. Changes in GLU (mg/dL) after meals: Total analysis.
0 min 15 min 30 min 45 min 60 min 90 min 120 min

Control
fooq " 0.0£00 - 163166 57 58.8+17.1 5.9 61.9£20.5 7.1 48.1+18.0 63 335+ 183 64 295+ 17.7 6.1

Test

food 0000 - 17.6+13.1 45 48.0+17.8 6.2 495+224 78 358=+20.6 7.1 258+ 16.1 56 15.0x12.7 4.4

Data are expressed as mean + SD, 95% CI, n = 32. GLU, blood glucose; SD, standard deviation; CI, confidence interval.

(6)
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Fig. 2. Changes in GLU level after meals.

Data are expressed as mean = 95% CI, n = 32, * p < 0.05, ** p < 0.01 vs control by Bonferroni multiple comparison analysis with related
data. GLU, blood glucose; CI, confidence interval.

Table 6. iAUC, Cmax and ACmax: Total analysis.

iAUC Cmax (mg/dL) ACmax (mg/dL)
Control
food 4583.9 = 1422.1 492.7 162.5+222 7.7 685+17.6 6.1
Test
food 3530.5+ 12029 416.8 151.3+£208 7.2 57.4+194 6.7

Data are expressed as mean + SD, 95% CI, n = 32. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration;
ACmax, maximum value of GLU concentration change; SD, standard deviation; CI, confidence interval.

Table 7. Multiple comparison analysis by Bonferroni: Total analysis.

Changes in GLU level (min)
Level 2 Level 2 1AUC Cmax ACmax
0 15 30 45 60 90 120

Control  Test - 1.000 0.007 0.001 0.001 0.033 <0.001 <0.001 0.001 0.001

n = 32. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration; ACmax, maximum value of GLU
concentration change.

Table 8. Changes in GLU (mg/dL) after meals: Subclass analysis in College students.

0 min 15 min 30 min 45 min 60 min 90 min 120 min

Control
oo™ 00200 - 17.3£157 5.4 620+ 170 5.9 642+ 19.1 6.6 467+ 167 5.8 31.513.3 46 30.8+20.2 7.0

Test

food 0000 - 22.1+14.0 48 495+144 50 49.0+£222 7.7 362+233 8.1 29.1+18.1 6.3 19.0+145 5.0

Data are expressed as mean + SD, 95% CI, n = 13. GLU, blood glucose; SD, standard deviation; CI, confidence interval.

(7)
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Fig. 3. Comparison between test group and control.

a: iAUC, b: Cmax, ¢: ACmax.

Data are expressed as mean = 95% CI, n = 32, * p < 0.05, ** p < 0.01 vs control by Bonferroni multiple comparison analysis with related
data. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration; ACmax, maximum value
of GLU concentration change; CI, confidence interval.

Table 9. Multiple comparison analysis by Bonferroni: Subclass analysis in College students.

Changes in GLU level (min)
Level 2 Level 2 iAUC Cmax ACmax
0 15 30 45 60 90 120

Control  Test - 0.837 0.036 0.051 0225 1.000 0.178 0.144 0.264 0.048

n = 13. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration; ACmax, maximum value of GLU
concentration change.

80 -

—o— Control  =—e= Test
70 - T

60 -

40 -

30

Blood glucose (mg/dL)

20 -

10

0 15 30 45 60 90 105 120
Time (min)

Fig. 4. Changes in GLU level after meals in College students.

Data are expressed as mean + 95% CI, n = 13, * p < 0.05, ¥ p < 0.1 vs control by Bonferroni multiple
comparison analysis with related data. GLU, blood glucose; CI, confidence interval.

(8)
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Table 10. Changes in GLU level after meals: Subclass analysis in Company workers.

0 min 15 min 30 min 45 min 60 min 90 min 120 min
Control
food 0.0+x0.0 - 157%x175 6.1 565172 60 603218 7.6 490+193 6.7 349+x214 74 28.6+x163 5.7
’fl;:)s; 0.0+x0.0 - 145x11.8 4.1 469200 69 499+23.1 80 355+192 6.6 23.6x14.6 5.1 123%+10.8 3.8

Data are expressed as mean + SD, 95% CI, n = 19. GLU, blood glucose; SD, standard deviation; CI, confidence interval.

100 -
4 80
g *
IS 60 -
S 40
= i
(@)
< 20
0 4
Control Test

Fig.5. ACmax in College students.

Data are expressed as mean + 95% CI, n = 13, * p < 0.05 vs control by Bonferroni multiple comparison analysis with related
data. GLU, blood glucose; ACmax, maximum value of GLU concentration change; CI, confidence interval.

Table 11. Multiple comparison analysis by Bonferroni: Subclass analysis in Company workers.

Changes in GLU level
Level2  Level2 iAUC Cmax ACmax

0 15 30 45 60 90 120

Control  Test - 1.000 0.168 0.031 0.003 0.005 <0.001 <0.001 0.003 0.017

n = 19. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration; ACmax, maximum value of GLU
concentration change.

80 -
== Control  =e= Test
70

50 -

40 -

&k

Blood glucose (mg/dL)

20 -

10 ok

ek

0 15 30 45 60 90 105 120
Time (min)

Fig. 6. Changes in GLU level after meals in Company workers.

Data are expressed as mean + 95% CI,n =19, * p < 0.05, ** p <0.01 vs control by Bonferroni multiple comparison analysis
with related data. GLU, blood glucose; CI, confidence interval.
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Fig. 7. Comparison between test group and control in Company workers.

a: iAUC, b: Cmax, ¢: ACmax.

Data are expressed as mean = 95% CI, n = 19, * p < 0.05, ** p < 0.01 vs control by Bonferroni multiple comparison analysis with related
data. GLU, blood glucose; iAUC, incremental area under the curve; Cmax, maximum value of GLU concentration; ACmax, maximum value

of GLU concentration change; CI, confidence interval.
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