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Comprehensive evaluation of the articular cartila?e based on quantitative
analysis of extracellular matrix using the new solubilization method.
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We aimed to find an index for comprehensive estimation of the articular
cartilage. We quantitated the glycosaminoglycan GAG and collagen COL as main extracellular
matrix constituents of the articular cartilage at various growing stages during maturation in male
rats. For COL quantitation, we measured hydroxyproline Hyp , an unique modified amino acid in COL

rotein.
pThe amount of GAG was decreasing dramatically during the early maturation and then mildly at the
latter half of maturation. On the other hand, the amount of Hyp was increasing constantly. The
GAG/Hyp ratio is also dramatically changed during maturation and the ratio showed a unique value for

_each maturation stage clearly. Therefore, it is possible that the GAG/Hyp ratio may be a useful
index for the estimation of the articular cartilage during maturation.



1 5 1 2530

GAG coL
Kobayashi-Miura et al., Anat Hist Embryo, 2016

3
Osago et al., Anal Biochem, 2018
GAG COL GAG
CcoL
coL

(6 7 Atin~ 1 %)



thermolysin

2 HE GAG
CoL 2 CcoL
3 thermolysin
GAG  COL DNA
coL Hyp
CoL
1 GAG COL DNA
@ 3 )
CoL
GAG 1/5
CcoL DNA
DNA
GAG CoL
2
GAG/Hyp
GAG/Hyp
i~ GAG/Hyp
GAG/Hyp 2
3 COL
CoL CcoL

mg =25 LHI23~

CcoL
LC-MS/MS

GAG COL
GAG © 1

@46 )

GAG/Hyp GAG COL

GAG/Hyp
GAG/Hyp



Kobayashi-Miura M, Miura T, Osago H, Yamaguchi Y, Aoyama T, Tanabe T, Matsumoto K, Fujita
Y. Rat Articular Cartilages Change Their Tissue and Protein Compositions During Perinatal
Period. Anat Hist Embryo, 45,2016 9-18

Osago H, Kobayashi-Miura M, Hamasaki Y, Hara N, Hiyoshi M, Tsuchiya M. Complete
solubilization of cartilage using the heat-stable protease thermolysin for comprehensive
GAG analysis. Anal Biochem, 548,2018,115-118



7 6 0 4

Hara N, Osago H, Hiyoshi M, Kobayashi-Miura M, Tsuchiya M 14

Quantitative analysis of the effects of nicotinamide phosphoribosyltransferase induction on the 2019

rates of NAD+ synthesis and breakdown in mammalian cells using stable isotope-labeling combined

with mass spectrometry.

PLoS One €0214000
DOl

10.1371/journal .pone.0214000

Osago H, Kobayashi-Miura M, Hamasaki Y, Hara N, Hiyoshi M, Tsuchiya M 548

Complete solubilization of cartilage using the heat-stable protease thermolysin for 2018

comprehensive GAG analysis.

Anal Biochem 115-118
DOl

10.1016/j .ab.2018.02.028.

Mahbub MH, Yamaguchi N, Takahashi H, Hase R, Ishimaru Y, Sunagawa H, Amano H, Kobayashi-Miura 7

M, Kanda H, Fujita Y, Yamamoto H, Yamamoto M, Kikuchi S, lkeda A, Kageyama N, Nakamura M,

Tanabe T

Association of plasma free amino acids with hyperuricemia in relation to diabetes mellitus, 2017

dyslipidemia, hypertension and metabolic syndrome

Scientific Reports 1-12
DOl

10.1038/s41598-017-17710-6

Yamaguchi N, Mahbub MH, Takahashi H, Hase R, Ishimaru Y, Sunagawa H, Amano H, Kobayashi-Miura 22

M, Kanda H, Fujita Y, Yamamoto H, Yamamoto M, Kikuchi S, lkeda A, Takasu M, Kageyama N,

Nakamura M, Tanabe T.

Plasma free amino acid profiles evaluate risk of metabolic syndrome, diabetes, dyslipidemia, 2017

and hypertension in a large Asian population.

Environ Health Prev Med. 22-35

DOl
10.1186/s12199-017-0642-7.




Kobayashi-Miura M, Osago H, Hiyoshi M, Hamasaki Y, Hara N, Tsuchiya M 145

Quantitative analyses of rat articular cartilage matrix during the maturation 2017

Mechanisms of Development S131
DOl

10.1016/j .mod.2017.04.361

Mahbub MH,Yamaguchi N, Takahashi H, Hase R, Amano H, Kobayashi-Miura M, Kanda H, Fujitay, 22

Yamamoto H, Yamamoto M, Kikuchi S, lkeda A, Kageyama N, Nakamura M, Ishimaru Y, Sunagawa H,

Tanabe T

Alteration in plasma free amino acid levels and its association with gout 2017

Environmental Health and Preventive Medicine 7
DOl

10.1186/s12199-017-0609-8

Namba F, Kobayashi-Miura M, Goda T, Nakura Y, Nishiumi F, Son A, Kubota A, Yodoi J, Yanagihara 80(3)

1.

Human thioredoxin-1 attenuates the rate of lipopolysaccharide-induced preterm delivery in mice 2016

in association with its anti-inflammatory effect.

Pediatr Res. 433-439

DOl
10.1038/pr.2016.100.

11 0 1

Kobayashi-Miura M, Osago H, , Takano I, Okada Y, Hiyoshi M, Hara N, Tsuchiya M

The comparison of matrix component between male and female articular cartilage in rat femur of the knee joint

92

2019




NAD+

92

2019

92

2019

CcoL

GAG

52

2020

91

2018




91

2018

NAD+ SIRT1

91

2018

Kobayashi-Miura M, Osago H, Hiyoshi M, Hamasaki Y, Hara N, Tsuchiya M

Quantitative analyses of rat articular cartilage matrix during the maturation

the International Society of Developmental Biologists 2017

2017

Kobayashi-Miura M, Osago H, Hiyoshi M, Hara N, Tsuchiya M

Qnatitative analyses of GAG and collagen in rat articular cartilage during the maturaion

Consortium of Biological Sciences 2017

2017




Kobayashi-Miura M, Osago H, Hiyoshi M, Hara N, Tsuchiya M

The characterization of matrix contents in the articular cartilage of the knee at the perinatal rats

89

2016

89

2016




