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AD Alzheimer's disease 

ARE Antioxidant response element 

BHT 3,5-Di-tert-4-butylhydroxytoluene 

BSA Bovine serum albumin 

ChIP Chromatin immunoprecipitation 

DMSO Dimethyl sulfoxide 

EP300 E1A-associated protein p300 

FBS Fetal bovine serum 

GPx Glutathione peroxidase 

GSH Glutathione 

HDAC Histone deacetylase 

HSE Heat shock element 

HSF1 Heat shock factor 1 

HSP Heat shock protein 

KE Kale extract 

Keap1 Kelch-like ECH-associated protein 1 

KJ Kale juice 

LTD Long-term depression 

LTP Long-term potentiation 

MDA Malondialdehyde 

mTOR mammallian Target of rapamycin 

NF-κB Nuclear factor kappa B 



Nrf2 Nuclear factor E2 related factor 2 

PBS Phosphate buffered saline 

PDL Population-doubling level 

PVDF Poly vinyl difluoride 

QOL Quality of life 

ROS Reactive oxygen species 

SAM Senescence-accelerated mouse 

SAMP Senescence-accelerated mouse prone 

SAMP8 Senescence-accelerated mouse prone 8 

SAMR Senescence-accelerated mouse resistant 

SIRT1 Sirtuin 1 

SOD Super oxide dismutase 

TBA 2-thiobarbituric acid 

TBS-T Tris buffered saline with tween 20 

TCA Trichloroacetic acid 

TRAP Telomeric repeat amplification protocol 

TUNEL TdT-mediated digoxygenin (biotin)-dUTP nick end labeling 

8-OHdG 8-hydroxy-guanosine 
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1.  

QOL Quality of life

1)

2-4)

5, 6)

1 2015 2019

Brassica oleracea L. var. acephala

7, 8)

 

 

2.  

ROS

Reactive oxygen species 9)



10) 2

11)

12-14)

LTP Long-term potentiation LTD Long-term depression

15, 16)  

 

3.  

/

SOD Super oxide dismutase

GPx Glutathione peroxidase GSH

Glutathione Nrf2 Nuclear factor 

E2 related factor 2 17, 18)

/

HSP Heat 



shock protein

19-21) 1 HSP

HSP Heat shock protein 70 HSP90

HSP40 HSP 1 HSF1 Heat shock 

factor 1 22)  

 

4.  

2-4)

1 SIRT1 Sirtuin 1

23)

24)

25)

26) 27) Rg128) 29)

5) 6) 30) 31)

31) 32) 33) 34) DHA35)

36) 37)  

 

 



5. SAMP8 

SAM Senescence-accelerated mouse

SAM

SAMP

Senescence-accelerated mouse prone SAMR Senescence-

accelerated mouse resistant SAMP8 Senescence-accelerated mouse prone 

8 SAMR

38)

39)  

 

6.  

7, 8)

40) 3

41)

42)

p- 43)

β- 44) 45)



46, 47)

4

48, 49) 50) 51) 52) 53)

 

 

7.  

SAMP8

2

HSP

3

 

 



 

1. HSP  

 

 

 

 

 

 

 

 

 

 

 



1. 2015 2019  

  

GABA 

 

  

  

  

BB536  

Na  

L-   

  

 /  

  

 /  

 /  

  

 

 

 

 

 

 

 



2.  

   

 

 

 DNA /

DNA

TUNEL TdT-mediated digoxygenin 

(biotin)-dUTP nick end labeling method

DNA  

 

TRAP

Telomeric repeat amplification protocol  

 DNA

SIRT

ChIP

Chromatin immunoprecipitation  

 

HSP

 



 

 

 

/

/

IIS /IGF-1

SIRT

mTOR

mammallian Target of rapamycin  

 

ATP

SIRT1

c

 

 

DNA

β

DNA  

 

 

 

 

 

/

 

 



3.  

Component Mean ± SD (fresh weight) 

Dry matter 17.08 ± 0.30 (%) 

Total protein 4.16 ± 0.22 (g/100 g) 

Fat 0.67 ± 0.01 (g/100 g) 

Ash 2.11 ± 0.12 (g/100 g) 

Total carbohydrates 10.14 ± 0.23 (g/100 g) 

Dietary fiber 8.39 ± 1.09 (g/100 g) 

Vitamin C 62.27 ± 13.72 (mg/100 g) 

Na 38.50 ± 1.02 (mg/100 g) 

K  440.20 ± 11.02 (mg/100 g) 

Ca  384.80 ± 2.03 (mg/100 g) 

Mg  34.90 ± 1.86 (mg/100 g) 

Zn  0.83 ± 0.18 (mg/100 g) 

Cu  0.05 ± 0.02 (mg/100 g) 

Mn  0.86 ± 0.06 (mg/100 g) 

Nitrites, NaNO2 0.34 ± 0.08 (mg/100 g) 

Nitrates, NaNO3 120.60 ± 1.23 (mg/100 g) 

 

 

 

 

 

 



4.  

Component Mean or Mean± SD (fresh weight*) 

Total amino acids 3621 (mg/100 g) 

Glutamic acid 450 ± 34 (mg/100 g) 

Proline 434 ± 17 (mg/100 g) 

Aspartic acid 349 ± 17 (mg/100 g) 

Leucine 299 ± 10 (mg/100 g) 

Arginine 229 ± 10 (mg/100 g) 

Total polyphenol 2236 ± 25 (mg/100 g) 

Ferulic acid 1464 ± 22 (mg/100 g) 

Kaempferol 363 ± 10 (mg/100 g) 

Caffeic acid 253 ± 5 (mg/100 g) 

Sinapic acid 107 ± 2 (mg/100 g) 

Quercetin 87 ± 1 (mg/100 g) 

p-coumaric acid 69 ± 5 (mg/100 g) 

Total carotenoid 23.10 26.00 (mg/100 g) 

β-carotene 3.80 4.53 (mg/100 g) 

Lutein 4.80 11.50 (mg/100 g) 

Total glucosinolate 11 53 (μmol/g dry weight) 

Glucoraphanin 94.50 159.70 (mg/100 g) 

*except for glucosinolate 
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SAMP8 KJ Kale juice

HSP

KJ HPLC TIG-1

HSP70  
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1.  

KJ 2.5

MF

 

 

2.  

Centrifuge Filters Amicon Ultra-0.5 mL 10K Ultracel®-10K 

Membrane Merck Milipore 8-hydroxy-guanosine 8-OHdG

Malondialdehyde MDA

Trichloroacetic acid TCA 2-thiobarbituric acid TBA 3,5-

Di-tert-4-butylhydroxytoluene BHT Sigma-Aldrich Japan RNeasy 

Mini Kit QIAGEN HSP40 HSP70 β-actin

High Capacity RNA-to-cDNA Kit Fast SYBR Green Master 

Mix Applied Biosystems RIPA Lysis Buffer Pierce Western 

Blotting Substrate Thermo Dc Protein Assay Kit Bio-Rad Poly vinyl 

difluoride PVDF Clear Blot Membrane-P ATTO HSP70

HSP70/HSP72 pAB Enzo Life Science HSF1 Santa Cruz 

Biotechnology β-actin Anti-Beta-Actin CT ANA SPEC



anti-rabbit IgG horseradish peroxidase-conjugated anti-body Santa Cruz 

Biotechnology Tri reagent Molecular Research Center ReverTra 

Ace® qPCR RT Master Mix with gDNA Remover TOYOBO KAPA SYBR 

FAST Universal qPCR Kit KAPA BIO SYSTEMS  

 

3.  

11 SAMP8 5

20 23 °C 40

70% 12 8:00-20:00

 

 

4.  

MF KJ 0.8% w/w

IN-602 45 °C

KJ 16 SAMP8

n = 8 KJ n = 8 2

MF KJ 0.8% w/w KJ MF

1

16

1 2 CO2



 

 

5.  

120 cm 50 cm

25 ± 1 °C 1 cm 11 cm 10 cm

1 3 4

60

10 5

120

 

 

6.  

6-1. DNA  

2 200 μL 1

Centrifuge Filters Amicon Ultra-0.5 mL 10K Ultracel®-10K Membrane

14,000 × g 15 1,000 kDa

8-OHdG

96 well 50 μL/well 50 μL/well

4 °C 250 μL/well 3

1 250 



μL/well 3 100 μL/well / 15

100 μL/well 450 nm

Model 680 Bio-Rad  

 

6-2.  

100 mg Phosphate buffered saline PBS 1.2 mL

SLPe40 BRANSON

800 μL 500 mM BHT 8 μL

80 °C 500 μL 30% TCA 300 μL 5 N 

HCl 150 μL 0.3% w/v TBA 300 μL 90 °C 15

12,000 × g 10 200 μL 532 

nm UV-1700 SHIMADZU  

 

6-3.  

6-2. 10%

11,000 × g 10 4 °C

25 μL 4mM EDTA 0.2 mM NADPH 0.5 mM DTNB 100 U/mL 

GSH 100 mM PBS 125 μL 25 °C 5

412 nm UV-1700 SHIMADZU

 

 



7. HSP  

total RNA RNeasy Mini Kit RNA

260nm 1.00 40 μg/mL cDNA

260nm/280nm 1.8 2.1

28S 18S rRNA High Capacity RNA-

to-cDNA Kit total RNA 2 μg cDNA

PCR PCR Fast SYBR Green Master Mix StepOne 

Real-time PCR system Applied Biosystems 95 °C

3 95 °C 3 60 °C 20 72 °C

1 40 β-actin 

mRNA Cu/Zn SOD Mn SOD HSP70 HSP40 HSP90α HSP90β

mRNA Ct Ct

 

β-actin 5’-TATGCCTTCAACATGAAGAGCGCC-3’ forward  

5’-CTTGTCCAGCACCTTCTTCTTGTC-3’ reverse   

Cu/Zn SOD 5’-TCAACGCCACCGAGGAGAAGTA-3’ forward  

5’-CAATGTGGCCGTGAGTGAGGT-3’ reverse   

Mn SOD 5’-CTCCAGTCACCCATGACCTT-3’ forward  

5’-TGCTCTTTCCATCAGGGTTC-3’ reverse   

HSP70 5’-GCGGCAAAGACAAGAAAAAG-3’ forward  

5’-GAAGTGGTCCTCCCAGTCAT-3’ reverse   



HSP40 5’-AAAGGCAGAGGCTGACAAGA-3’ forward  

5’-AGGGGAGGCATTTCTTCAGT-3’ reverse   

HSP90α 5’-GGACCTCATTTTAATCCTC-3’ forward  

5’-CGATCTTCAATGGACACAT-3’ reverse   

HSP90β 5’-CACTATTGGCAACGAGCGGTTC-3’ forward  

5’-ACTTGCGGTGCACGATGGAG-3’ reverse  

 

8. HSP70 HSF1  

100 mg RIPA Lysis Buffer 300 μL

14,000 × g 10 4 °C

20 °C DC Protein assay kit

RIPA Lysis Buffer 5 mg/mL

5 μL 15% 

ATTO AE-6677 PVDF

1% Bovine serum albumin BSA -Tris buffered saline with tween 20 TBS-T

1 HSP70 1,000 TBS-

T HSF1 1,000 β-actin 750

90 anti-rabbit IgG 

horseradish peroxidase-conjugated anti-body 2,500 1

Pierce Western Blotting Substrate

1 Ez Capture MG AE-9300H-CS ATTO



PVDF Image saver 5 ATTO

 

 

9. KJ  

KJ  7 g 14 mL

PT6000 KINEMATICA SLPe40 BRANSON

4,000 × g 4 °C 10

15,000 × g 4 °C 15 0.45 μm

KJ  

 

10. HPLC KJ  

KJ InertSep C18 cartridge column 2 g/12 mL GL Science

10% 6 mL 60% 4 mL

HPLC Inertsil ODS-3 5 μm 4.6 250 

mm 20 μL 1.0 mL/min

Inertsil ODS-3 5 μm 10 250 mm

500 μL 5.0 mL/min

Inertsil ODS-3 PREP Guarrd Cartidge

CTO-10A VP SHIMADZU PU-2089 Plus

UV UV-2075 Plus A -

0.2% B 40 °C



280 nm UV  

0–4.5% B 0–18 4.5–12% B 18–30 12–20% B 30–50 20–85% 

B 50–65 85–100% B 65–75 100% B 75–80 100–0% B 80–85

0% B 85–95  

F1 F5 F4-1 F4-8 HPLC 6

40 °C 20 °C  

 

11. TIG-1  

TIG-1 JCRB 10% FBS Fetal bovine 

serum 100 μg/mL 100 units/mL 

MEM-α CO2 SCA-80DR ASTEC

37 °C 5% CO2 PDL Population-doubling level = 27 39

1.5 mL 7.5×104 cells/mL 6 cm2 2

70 90%  

 

12. KJ HPLC HSP70  

TIG-1 KJ F1 F5 F4-1 F4-8  

80 μg/mL 0.1% Dimethyl sulfoxide DMSO 24

0.1% DMSO 24

PBS 2 1.4 mL Tri Reagent

total RNA RNA



ReverTra Ace® qPCR RT Master Mix with gDNA Remover

total RNA 2 μg cDNA PCR

PCR KAPA SYBR FAST Universal qPCR Kit Thermal Cycler Dice® 

Real Time System Single Takara 95 °C 3

95 °C 3 60 °C 20 72 °C 1

40 β-actin mRNA

HSP70 mRNA Ct Ct

 

β-actin 5’-CAGTGTGGGTGACCCCGT-3’ forward  

5’-CCCAGCCATGTACGTTGCTA-3’ reverse  

HSP70 5’-TCACCATCACCAACGACAAG-3’ forward  

5’-AGCCCCTCATCCTCCACG-3’ reverse  

 

13. HSP70  

ESI-MS NMR ESI-MS

LTQ Orbitrap Discovery Thermo Fisher Scientific

800 MHz 1H 200 MHz 13C NMR

1H 13C DQFCOSY HSQC HMBC FT-NMR

AVANCE 800US2 Bruker Biospin 1H-NMR

0 ppm 13C-NMR 39.5 

ppm DMSO-d6 DMSO-d6  

 



14.  

t

p < 0.05  
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1. KJ  

KJ 16 SAMP8

KJ 2A

2B

8-OHdG MDA KJ 3A

3B GSH KJ 3C GSH

54

GPx GSH κB

NF-κB Nuclear factor kappa B

55 KJ

 

 

2. KJ HSP  

HSP KJ

Cu/Zn SOD HSP70 HSP40 HSP90α HSP90β

4A HSP70 4B HSP70 HSF1

5 HSP

HSP



56 57 58

 

59, 60) HSP70

AD Alzheimer's disease

61) HSP70 NF-κB 62)

63) HSP HSF1

HSP HSF1

HSP

HSE Heat shock element HSP

22) HSF1 Ser230 HSF1

64) HSF1 Lys298 65) Lys80 HSF1

SIRT1 Lys80 66)

EP300 E1A-associated protein p300

Lys208/Lys298 67) HSF1

HSF1

 

SOD GSH Nrf2 Nrf2

Keap1 Kelch-like ECH-associated protein 1

Nrf2 Keap1

ARE Antioxidant 

response element 68)



Nrf2 69) 70)

β- 71)

Keap1 Nrf2 72)

Nrf2

 

 

3. KJ HSP70  

KJ HPLC F1 F5 TIG-1

KJ F4 HSP70

7A F4 F4-1 F4-8

F4-6 F4-7 HSP70

7B F4-6 F4-7 ESI-MS NMR

F4-7 1-sinapoyl-2-feruloylgentiobiose

8 ESI- MS m/z 723.2143[M-H] 

- C33H39O18 723.2142 1D-1H-

1D-13C- 2D-DQF-COSY- 2D-HSQC

 

1H-NMR(800 MHz, deuterated DMSO) 7.55(1H, d, J = 15.3 Hz, H-7’), 7.53(1H, d, 

J = 15.3 Hz, H-7), 7.27(1H, s, H-2’), 7.06(1H, d, J = 8.2 Hz, H-6’), 6.99(2H, s, H-2, 6), 

6.76(1H, d, J = 8.2 Hz, H-5’), 6.44(1H, d, J = 15.8 Hz, H-8), 6.44(1H, d, J = 15.8 Hz, H-

8’), 5.78(1H, d, J = 8.4 Hz, glc-1), 4.91(1H, dd, J = 9.0, 9.0 Hz, glc-2), 4.20(1H, d, J = 

7.8 Hz, glc-1’), 4.04(1H, d, J = 10.2 Hz, glc-6a), 3.79(3H, s, -OCH3), 3.77(6H, s, -OCH3), 



3.65-3.59(4H, m, glc-3,5, 6b), 3.45(1H, m, glc-4), 3.13(1H, dd, J = 8.6, 8.6 Hz, glc-3’), 

3.06(3H, m, glc-4,4’,5’), 2.98(1H, dd, J = 8.4, 8.3 Hz, glc-2’  

13C-NMR(200 MHz, deuterated DMSO) 165.7(C-9), 165.0(C-9’), 149.3(C-4’), 

148.1(C-3,5), 148.1(C-3’), 147.4(C-7 , 145.5(C-7’), 138.8(C-4), 125.5(C-11), 123.9(C-

1), 123.4(C-6’), 115.4(C-5’), 114.0(C-8’), 113.5(C-8), 106.6(C-2’), 103.1(glc-1’), 

91.9(glc-1), 76.9(glc-5’), 76.7(glc-5), 76.4(glc-3’), 73.4(glc-3), 72.5(glc-2’), 70.0(glc-4’ ), 

69.5(glc-4), 67.8(glc-6), 61.0(glc-6’), 56.1(OCH3), 55.6(OCH3) 

1-sinapoyl-2-feruloylgentiobiose

HSP 1-sinapoyl-2-

feruloylgentiobiose

73) 74) 75)

HSP70 HSP

76) 1-sinapoyl-2-feruloylgentiobiose disinapoyl-

gentiobioside diferuloyl-gentiobioside disinapoyl,feruloyl-gentiobioside

77) HSP

-

75)  
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SAMP8

SAMP8 0.8% w/w KJ MF 16

KJ

KJ

HSP70

1-sinapoyl-2-feruloylgentiobiose

9 HSP

 

 



 

2. KJ  

A B

KJ p < 

0.01 **  



 

3. KJ  

A 8-OHdG B MDA C GSH

KJ p < 

0.05 *



 

4. KJ HSP  

A B KJ

p < 0.05 * p < 0.01 **  



 
5. KJ HSP70 HSF1  

A HSP70 B HSF1 KJ

p < 0.05 * p < 0.01 **  



 

6. KJ HPLC  

F1 F5 KJ F1 F5 1 8 KJ F4-1 F4-8  



 

7. KJ TIG-1 HSP70  

A F1 F5 B F4-1 F4-8 DMSO 0.1% F1 F5

F4-1 F4-8 80 μg/mL 0.1% DMSO

p < 0.05 *



 

8. HSP70  

 

 

 

 

 

 

 

 

 



 

9. HSP  
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 1   

2 KJ HSP70 SAMP8

KE Kale extract

DNA
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1.  

KJ 2

AIN-93M  

 

2.  

14 SAMP8 2

20 23 °C 40

70% 12 8:00-20:00

 

 

3. KE  

KJ 10 g 20 mL

PT6000 Kinematica AG SLPe40 BRANSON

4,000 × g 4 °C 10

15,000 × g 4 °C 15 0.45 μm

30 mL MilliQ 30 mL

InertSep C18 5 g/20 mL

5% 20 mL 65% 20 mL



20 °C  

 

4.  

16 SAMP8 n = 12 KE n = 

12 2 AIN-93M 0.05% w/w KE AIN-93M

1

KE 31

32

DNA

80 °C  

 

5.  

5 0 4

0 4

 

 

6.  

20

90 cm 90 cm



20 1

2

3

ANY-maze video tracking system software Stoelting

 

 

7.  

RNA TRIzol Reagent Thermo Fisher Scientific RNA

RNeasy mini kit QIAGEN

n=3 total RNA DNA

22,100 Clariom 

S Array Thermo Fisher Scientific DNA

GeneChip® scanner 3000 7G Affymetrix

Micro Array Data Analysis Tool Ver3.2

KE 1.3

0.77 t p

0.05 Z-score > 0 p < 

0.05 p

2

Z-score



p

Z-score p

 

 

8.  

t

p < 0.05  
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1. KE  

KE 31 SAMP8

KE

10

KE 5 11

 

78-82)

83) 84)

HSP70 85) 2

1-sinapoyl-2-feruloylgentiobiose  

 

2. KE  

KE 32 SAMP8

2

KE 12

KE 2



86)

 

 

3. KE  

KE DNA

KE p < 0.05 1.3

216 0.77 241  

Z-score > 0

p < 0.05 G 2 Non-odorant GPCRs

Monoamine GPCRs

Mchr1 Tacr1

Cnr1 Htr1b Htr5b

6 KE

 

KE Z-score > 0 p < 0.05

Complement and coagulation cascades Blood clotting cascade

Focal adhesion-PI3K-Akt-mTOR-signaling pathway

5

F5 Fgb Focal adhesion-PI3K-Akt-mTOR-signaling pathway

Col1a2 Itgb4



Adipogenesis genes

Scd1

Igf2 Bmp6 KE

7 KE

 

G

87, 88) 1

1 LTP 89, 90) 1

91)

92) 1B 93)

/ Alzheimer 

disease AD 94, 95) 1

96-98)

 

F5

Fgb KE

99) β Fgb AD

AD

100) PI3K-Akt-mTOR

101)

102, 103)



104)

2 Igf2 105) -CoA

1 Scd1 106) 6 Bmp6 107)

DNA

PCR

 

KE C E

2 0.8% w/w 0.05% w/w
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SAMP8

SAMP8 0.05% w/w KE AIN-93M 31

KE

DNA

KE G

-PI3K-Akt-mTOR

 

 

 

 

 



 

10. KE  

KE

p < 0.01 **  



 
11. KE  

A B KE  

 



 

12. KE  

KE p < 0.05 *  

 

 

 

 

 

 

 

 



5. KE  

Category Item Control KE 

Behaviors Reactivity 1.13 ± 0.13 0.65 ± 0.08** 

Passivity 1.06 ± 0.16 0.46 ± 0.05** 

Skin and hair Glossiness 1.66 ± 0.12 0.90 ± 0.04** 

Coarseness 1.97 ± 0.13 1.29 ± 0.10** 

Hair loss 1.91 ±0.17 1.19 ± 0.08** 

Skin ulcer 0.03 ± 0.03 0.00 ± 0.00 

Eye disease Periophthalmic lesions, 

Cataract, Corneal ulcer, 

Corneal opacity 

0.44 ± 0.25 0.00 ± 0.00 

Lordokyphosis 0.31 ± 0.21 0.00 ± 0.00 

Behaviors (Reactivity, Passivity)

Skin and hair (Glossiness, Coarseness, Hair loss)

Skin ulcer Eye disease (Periophthalmic lesions, Cataract, Corneal 

ulcer, Corneal opacity)

Lordokyphosis p < 0.01 **

 

 

 

 



6. KE  

Pathway Z-score p-value Gene Symbol (GenBank Gene ID) 

Non-odorant GPCRs 2.333 0.032 Mchr1 (207911), Tacr1 (21336), Htr1b 

(15551), Fzd4 (14366), Cnr1 (12801), 

Htr5b (15564) 

Monoamine GPCRs 3.133 0.039 Htr1b (15551), Htr5b (15564) 

Mchr1, Melanin-concentrating hormone receptor 1; Tacr1, Tachykinin receptor 1; Htr1b, 

5-hydroxytryptamine (serotonin) receptor 1B; Fzd4, Frizzled homolog 4; Cnr1, 

Cannabinoid receptor 1 (brain); Htr5b, 5-hydroxytryptamine (serotonin) receptor 5B.  

 

 

 

 

 

 



7. KE  

Pathway Z-score p-value Gene Symbol (Gene ID) 

Complement and 

coagulation cascades 

3.851 0.007 Serpind1 (15160), F5 (14067), Cfd 

(11537), Fgb (110135) 

Focal adhesion-PI3K-

Akt-mTOR-signaling 

pathway 

2.679 0.014 Irs3 (16369), Cab39l (69008), Col1a2 

(12843), Prlr (19116), Kitl (17311), 

Itgb4 (192897), Fgf17 (14171), 

Hsp90b1 (22027), Itgb5 (16419) 

Adipogenesis genes 2.719 0.023 Irs3 (16369), Scd1 (20249), Prlr 

(19116), Cfd (11537), Bmp3 (110075) 

Blood clotting cascade 3.621 0.027 F5 (14067), Fgb (110135) 

Endochondral 

ossification 

2.638 0.041 Bmp6 (12161), Igf2 (16002), Mgp 

(17313) 

Serpind1, Serine (or cysteine) peptidase inhibitor, clade D, member 1; F5, Coagulation 

factor V; Cfd, Complement factor D (adipsin); Fgb, Fibrinogen beta chain; Irs3, Insulin 

receptor substrate 3; Cab39l, Calcium binding protein 39-like; Col1a2, Collagen, type I, 

alpha 2; Prlr, Prolactin receptor; Kitl, Kit ligand; Itgb4, Integrin beta 4; Fgf17, Fibroblast 

growth factor 17; Hsp90b1, Heat shock protein 90, beta (Grp94), member 1; Itgb5, 

Integrin beta 5; Scd1, Stearoyl-Coenzyme A desaturase 1; Bmp3, Bone morphogenetic 

protein 3; Bmp6, Bone morphogenetic protein 6; Igf2, Insulin-like growth factor 2; Mgp, 

Matrix Gla protein. 
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SAMP8

HSP70

G -PI3K-Akt-

mTOR

HSP 1-sinapoyl-2-

feruloylgentiobiose

 

1-sinapoyl-2-feruloylgentiobiose

108) 109)

110) 111)

112) 113) 114) /

115, 116)  

1-sinapoyl-2-feruloylgentiobiose

kaempferol-3-O-

sophoroside-7-O-glucoside kaempferol-3-O-(feruloyl)sophoroside-7-O-glucoside

quercetin-3-O-sophoroside-7-O-glucosid

117, 118)

/



119)

120)

 

1-sinapoyl-2-feruloylgentiobiose -

-

121) B

112) 122)

 

123) 124)

/UVB 125)

126) 90

127, 128)

129) /



130) 80%

60 131)  

HSP70 132)

63) 133) 134) 135) 136) 137)

138)

Firmicutes Bacteroidetes

139) Firmicutes Bacteroidetes

140)

141) 142) 143)

144)

 

QOL  

 

 

 

 

 

 

 

 



 

 

     

 

      

   

2 NMR  
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