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Mechanisms of intervertebral disc degeneration in postmenopausal women
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Intervertebral disc (1VD) degeneration was accelerated in ovariectomy rats,
although the phenotype was not obvious enough to perform further analysis. Therefore, IVD degeneration
was induce by disc puncture with needle and revealed that oxidative stress was involved in the
degeneration. mRNA expression of catabolic factors such as TNF-alpha, MMP-3, COX-2 were increased in
degenerated IVD of punctured rats. In vitro study, oxidative stress induced with H202 upregulated the
expressions of these catabolic factors. Finally, degeneration of IVD induced with oxidative stress was
rescued with administration of antioxidant NAC (N-acteyl cysteine) both in vivo and in vitro analysis.



B X C—19, F—19., Z—19 (GtaH)

1. WM SHI O &

e bt 22 R bR AX 2 AARTIE,
T DS HEE O RFERIED B ER ISR DR
BHEE LR CTH D, D EOERATEILHE
FEDOFERTIX CERk 19 Fhi5t) BEof
FERE ILMIIERECHY . KHETHE 247
EEL OERPERZFA TS, EFHE
DOBRITHEE b2 M L LR ATHERO=E
PR & 720 5 DAETEHEREHREREIX 3800 77 AT
HOIED LHEINL TV D,

FEJR DJRIK & 72 2 IRITEMER B O —H T
O DEMET RV IE, EPEBE 7 SHEFIARZE
PEZHAE & UCAE U DRI, hoRE &M
(ZAEWAE U 2 U 28 TEME B E & AR IS
B LMEICZ N E STV D, mltEic%
SRETHHERRDOOESE LTHRICED
T2 M URZVPEAGTHEEZELZLNT
W5, InvitrolZBW T A ba» U i3i#keg
ML 703y ) 70 DAY
HMSELEHZR L, INF-a oA a X ¥
FrMICK D UH =T — 5 4 Z Bl L,
FLLEMEBBICLDDHE IR D
cyclooxygenase-2 DI EZMH 45 = & T
WEEZRETHIERND D Z & ERHE
SNTWD, ZTNETIZTbbiuZo A bR
TRtk a (BRa) RIE~DRATEBNTE
HE AR H& B 0D $R B i J5 <0 4 il e g 3
WO L, 02T —7 0 ORBE ERa X
H~ T ATEHBED LT EE2HLNT
L7z, In vitro CT% luciferase M 7= 1
N — % =7 vt A4 TIiX ER a B
glucocorticoid receptor—interacting
protein-1(GRIP1) & ¥ R L Cx= X fhr 7
JSEELY] (ERE) 2 LN Rla o —/57 8
B ORBLAZE@®R L, ®EIZIL TGF- B
/MKK6/p38MAPK > 7 )L 3% & crosstalk 9°
HZELHLNILTE, 20X 5 Ik
RFIIUTLE D RIE N T v A DRI HE
RIARAEPEIZBE S L CnD EE XL, D%
FrO—&MT 5 2 L1k, A% BN
TV THAHH D DHEBDOIRES T
O—BNZR D FREMENRH D EE X LD,

2. WHEOHEHM

ANEOF TR EMIZHE D & SN DHE
MR OIBITEMEIL, R S asl o4 2
L TEL DEREOAFEOE Z# KT &, @k
FF iy D R o kE 2 1 AR PEME Dk A IR HE 7R
HDOIZLTWD, & HITEMET R FEEM:
IVZIE 70 CHERIMCA M2 il & L= &4
PEIZ S WIRENETT 5 RO KX 24
BHERZ1TDRL CIe b2 b,

T TZHDIERICAE D HERARZEMED 2
H=ALELTHRICESZ=A MU R
ZOME, ¥l X b e ek
WO EIC L D2 EEEA MG T2 L mb
NTNWDZENDL, ZhbIEMRERSE OHERIHK
BEHE~OEGREZRALNIT LI EEAR
MO BERE L,

3. W0 Hik

(1) BARRIC L D= X buF v RZDHERTAR
252 DB AT 5729, 8 liin Wistar
RMEVET o M INEAE IR 2 BT L 8 Wik
HERAAR D> 77 L 2 $REL L MRI, 575 Bl 4%
ZALTFIEE & e U7, 0P mHIC LY
BEBEEMNMETLTWS Z LT KBRE %
DEXAJECH~D Z L TR LT,

(2) MERIWRAM: Z2HER I 25 HiEE LTHE
M ZERNC L A BT VA2 Lz, 8
fin Wistar SRHEME T ~ b DO RMEIZ 283G $+% %
FlL 1 % ICHERIAGEAR 2> 5> mRNA % £
LBGFREEZER LD, FEMICERR
EZNEETINELERIL~— T —TH 5
= btaFa OB TR L-,
IR, MRI FHMIL 2804 2 2°H TiT - 72,

(3) 8 EtmMENM: Wistar 7 » b DOEHER LT
FEHED O MR HETm AL & Bt s 2 LIS MERe R
DRIFTREEZRT Lz, HoO2 I LY
BRAEER AT ICBR L 2 b L R & B 2 & s
FTREOB b ERE L, £HBIATH
% NAC (N-acteyl cysteine)(Z 2 ¥ Ha20s2 H0
WL BEAAFR S D R L,

(4) MERIMRZANC X D HERIREEET LT
v MR 1 HEm SR 2 2A%ET
NAC ##A&KEG L, BEA ML RAZ2 LI
MERIHZEPE 23 rescue X425 vEt L7,

4. WFFERRE

(1) PREEHE IR 8 B Tl TAITRE & bl
LT A MaFURZITED KRB RN L.
WNVE EE OB RN R,

OVX 8

REE (myem?)

*P<0.05"P<001

HeEdmAEAE (AF) . MR (NP) 12k 5 11

W=7 —/4" mRNA FBlZ Ea Lok R, Jp
HBRHNECOT O RIETE2ROZHOD
BREIIIES N7,

AT ] NP
NS. L2

o 2 g 15
: 15} 1 =
3 z
g} ’ ]
1) i

a o

Sham OVX Sham OvVX

DR B A7 1 4ERRD MRI TUE T2 TRFHE &
BT DB OBEIL TR A B b,



Sham ovX

(2) =R ba X RZIFHEFRE B 5
TBHRREMENRIESINTZH DO, T OXRE
XS ER A Il L, 2RI K D HE
WA ET VEERAT Lz, £
fE S, MRI 238V CREE 2R HERIARZS M A3 Ak
SN, FEBRRETIE= FaF o Uik
PERERA SN L TW2 2 & Bk A B L
ANEMEICEE L TWAZ ERRBINT-.

MRI

Nitrotyrosine

e TNFA g MMP3
2 3 o 72

fa T A

- = 2 z : 15

2T | r 0

$E! cEs|r

= L = =

Ez0 Ez o0 .

= = £, "OQ = = 54 u,

Fa ey, - R

te 3

2z cox2 = g AGCI

2z . 45

£% 3 A S35

e Ta n

== 2 <2

Z = Z

=2 1" 23,.

== = = >

9 £ ¢ 2

= £ 0 = E

= = "2 =

<= 8. B, = 8 84, Py

Z Yy e, Yy ey,

F 7 BAIHERTR ClX TNF oo, MMP3, COX2 7 &
@ catabolic factor DB FIEELN EH 4
H—=HTT 7V DERTFRBANDET L
TWDHIZERH LN -T2,

(3) In vitro OfEHTCTIX, H,0, FEIZ XL 5
izt A b L A®D catabolic factor o7 7 VU
71 v DBAR TR BT 2 2 R T HLmE L Al
NACIZ R W HFiEND Z R ENT,

(4) HERIARZERNC LD EMET VT 5
NAC DZNFE % RAE L 7=, 2234 1 B RiTH> 5 D NAC
BeHIz L0, MRS MRT TR L 7= HERTARK
TN rescue ISNTE Y, in vitro & [FER
BB FRBE L PSR TN D,

sham puncture

puncture

H/E

sham puncture puncture

B TNFA  _ MMP3

ns

&= 0

0
puncture — 4 4+  punclure — 4 4  puncture — 4 +

NAC — — +  NAC — — + NAC — — +
(n=9) (n=9) (n=9)

5. FreRFimLE

UdEssamc) (Bt 4 1F)
@ Tsuji T, Watanabe K, Hosogane N, Fujita
N, Ishii K, Chiba K, Toyama Y, Nakamura
M, Matsumoto M. Risk factors of

radiological adjacent disc
degeneration with lumbar interbody
fusion for degenerative
spondylolisthesis. J Orthop Sci. 2016
Mar;21(2) :133-7. doi:
10. 1016/ j. jos. 2015.12. 007 (&FEH V)
@ Suzuki S, Fujita N, Hosogane N,

Watanabe K, Ishii K, Toyama Y, Takubo
K, Horiuchi K, Miyamoto T, Nakamura M,
Matsumoto M. Excessive reactive oxygen
species are therapeutic targets for
intervertebral disc degeneration.
Arthritis Res Ther. 2015 Nov 5;17:316.
doi: 10.1186/s13075-015-0834-8. (& &t
HY)

(® Hosogane N, Watanabe K, Yagi M, Kaneko
S, Toyama Y, Matsumoto M. Scoliosis is
a Risk Factor for Gastroesophageal
Reflux Disease in Adult Spinal
Deformity. J Spinal Disord Tech. 2015
Mar  18. ( & % » v )



http://journals. lww. com/jspinaldisor
ders/Pages/default. aspx

@

(3R] G 4t

@O Suzuki S, FujitaN, Hosogane N, Watanabe
R, Hikata T, Iwanami A, Watanabe K,
Ishii K, Toyama Y, Takubo K, Horiuchi
K, Miyamoto T, Nakamura M, Matsumoto M.
Excessive reactive oxygen species are
therapeutic targets for
intervertebral disc degeneration. 3rd
Orthopaedic Research Society (ORS)
2015.11. 11 Philadelphia

@ Suzuki S, Fujita N, Hosogane N, Ishii
K, Watanabe R, Hikata T, Takubo K,
Watanabe K, Horiuchi K, Toyama Y,
Miyamoto T, Matsumoto M. Reactive
oxygen species are therapeutic targets
forvintervertebral disc degeneration.
42nd International Society for the
Study of the Lumbar Spine (ISSLS)
2015. 6.8 San Francisco

® S Suzuki, N Fujita, N Hosogane, K Ishii,
R Watanabe, T Hikata, K Takubo, K
Watanabe, K Horiuchi, Y Toyama, T
Miyamoto, M Matsumoto. Reactive Oxygen
Species Are Therapeutic Targets For
Intervertebral Disc Degeneration.
2015 Annual Meeting of Orthopedic
Research Society. 2015.3.28-31. Las
Vegas

@ Hosogane N, Iwanami A, Watanabe K, Yagi
M, Kaneko S, Tsuji T, Ishii K, Kono H,
Nakamura M, Shiota M, Machida M, Saito
M, Toyama Y, Chiba K, Matsumoto M.
Scoliosis is a risk factor for
gastroesophageal reflux disease in
adult spinal deformity. ISSLS 2013;
2013 5.13-17; Scottsdale.

(XF) G o)

(PESEIA PEHE]
Oy G o)

L5
LR
MR
TS -

HH
HiFESEHA B
EWNs DR -

OBAHIRDL B0 )

L
FEE
FERIE
FEIA
Hig .

BUSHHH -
ERAD5] -

(& D)
AR I B

6. WFITHEA

(1) wFgefds

#i4> BT (HOSOGANE, Naobumi)
BT E R - JBE « SRm
IeEF 5 : 10365306



