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Abstract

Lumbar degenerative disease (LDD) is a chronic degenerative condition which is a major
cause of low back pain in elderly. One of the factors which effect to this condition is oxidative
stress. This study aimed to investigate the role of oxidative stress biomarkers and antioxidant
biomarkers in LDD. This study is cross-sectional study. Whole blood samples were collected
from LDD (N = 75) and controls (N = 75). The magnetic resonance imaging (MRI) was used to
classify the severity of the disease. Plasma protein carbonyl, plasma nitrite, plasma catalase
activity, plasma SOD activity, and plasma GPx activity were determined. The results show that
plasma protein carbonyl and plasma nitrite were significantly higher in LDD than controls (P =
0.01 and P < 0.001, respectively). Therefore, plasma protein carbonyl and nitrite may have a

potential as biomarkers for the assessment of LDD.
Keywords: Oxidative stress, degeneration, lumbar degenerative disease
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TsAnszgndundsaiuiedtdien (lumbar degenerative disease) iulsafinulduosluggseny
waztduannnveseinisuiandsssauleitazazinn (low back pain) Urnuazulunmsindszamni
gnaesty viliadeulmlddiauazaunm@inanas (1) lsanszgndundsdiueondessininainnis
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9u 9 wu masnveanin Wudu JadediluammsuniliiAnnisidentazeinisiinndade ng
L?iammaﬂLi’f@L?j@mdwuammﬂsz@ﬂﬁuwﬁq lawn nucleus pulposus wag annulus fibrosus A%
LAn DNA methylation n159519994%88 (cellular senescence) ANzLATEABDNTLATY (oxidative
stress) Louledildlunsaanelusiuneluansifefiunenaad (matrix metalloproteinases in
extracellular matrix) LLa:ﬁmiazamaﬂmiay;ﬂa@aiz (free radical) (2)
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oyyadase (anti-oxidant) AeeiAuly lasarseyyadasefininiAuly 1§uA reactive nitrogen
species (RNS) vu nitric oxide (NO") nitric dioxide (NO,") ka¥ reactive oxygen species (ROS) bu
superoxide anion (O,), hydroxyl radical (OH") hydrogen peroxide (H,0,) Faanunsavhanslushiu
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hydroxy-2'-deoxyguanosine (8-OHdG), malondialdehyde (MDA), inducible nitric oxide synthase
(INOS) dwsuansiuouyadaszazutsoonldidu 2 nqude nguiidu enzymatic antioxidants Wy
catalase, superoxide dismutase W@z glutathione peroxidase n 'q' 1A 8 nonenzymatic

antioxidants 1@ Amfiuduarinfiud (@) nsAnvineuntiiuansdiiiuitilede ligamentum
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WieaiUSeuiiisuiuiiiewa ligamentum flavum AilivundalugUiglsnlnsinsegndundsdiuedsiv
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ASANEIASIAIATZAU Protein carbonyl

Ianududulyshiu

thnanaundildandiegradonuninanududulusiuseyn PierceTM BCA Protein Assay
Kit (Thermo Scientific, Ohio, USA) lagdeufiisen reduction ve9 Cu?* 1l Cu* Tnelushiu vinlih
Isfuansuszneuldadou bicinchoninic acid:Cu* flansnsainAinisganduuasld 562 unluwms

I952AU Protein carbonyl

W33 blank Tnanisuean 2N HCL Usuins 250 pl 1@ microtube 1 #aen w38y test lag
n151een DNPH USums 250 ul Td microtube 3 #aen LwSeua1siia81918antd microtube via 4
yaen niukaNfeiaTes vortex winivlutludidia deamgd 25°C Wuian 1 Falus anduida
20% TCA U305 300 pl wausnerses vortex wdathluvnvuiuds Wuna 10 it demsuian
thludumdssieinies centrifuge inImi3a 10,000 G figauwgdl 4°C Wunan 15 undl weaman
T microtube #iv wdmneznouluidnsnsarmasaniiliuunssauduuiaduaa 10 und
&19mznouRIenIsLAa ethanol : ethyl acetate Usuns 625 pl waavinld vortex antuiilddu
MIBeFBLATY centrifuge 1AI1LEY 10,000 G figamgdl 4°C 1luian 20 unit mveamasly
microtube ¢ wdmnnzneulRuFlaenisdadnaenaiilivunssavduutaduian 10 wad
MnuaraengnaufeNAN GdmCl U3uing 300 pl wéaihluusly heat box figaumail 60°C 1y
nan 30 Wil gaansazans Td 96-well plate U5uns 200 pl wdrlufadinisgandunasiiniuen

AR 375 UlWnT UATIalALIATUINIITEAU protein carbonyl AIYENNTS

Absorbancez,5%x45.45(nmol/ml)

Protei bonyl v tein) =
rotein carbonyl (nmol/mg protein) Total protein concentration (mg/ml)

n13AN¥INTI33AT2AU Nitrite

dwaraunildaindiidenuins1ainsedu nitrite #a8 Griess reaction lngo1fon15d
sulfanilamide @1u1503UAY nitite Tuans@0819 21ndudiuiiufasendu N-1-
napthylenediamine dihydrochloride (NED) L3814 serial dilution YDIA1TALAYNINTTIU nitrite
VYDAANTFBE19ANTAYANILIATFIUTRIUNNTYN serial dilution adlu 96-well plate U3u1ns 50 pl
veonaNsazans sulfanilamide aslu 96-well plate nguaz 50 ul udrUalufiia fgamniives 1u
a1 10 W17l neenansazaty NED aslu 96-well plate yquaz 50 pl wdrunludifln gamnfivies
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A15ANEIASIIA Catalase activity
UInaaulaa1nsieg19denuninn1sAnel catalase activity lngn1sinn1saanefives
H,0, 91fanann1si catalase tudussujsenlunisiasu H0, nansiluiiuazeandiau s

H,0, 92a111509uiiU probe udninluansfianunsainainisganduuaslan 570 wiluwns

N15ANEIASITA Superoxide dismutase (SOD) activity
d‘ ¥ £ 1 A o = . . [ L% _ d' Y/
nangulaanmIng19denuinnsAnw SOD activity Trenyinnsaalafives O, Nase
Ju21n xanthine oxidase (XO) 91dunann1s# SOD Wudtssufiselunisiaeu 0, Tinaiau

H,0, wareandiau lagaglyd Water-soluble tetrazolium salts (WST) fia@nansaiinuisenaiugiu

0, 1§l formazan faunsadnrinisganduuadlan 450 urluins

NN
dayanugruvainguiiagng
1 [ ! a & 2/ a a [ 2/ L] Y 1
naumIuAy dndrunarieAnly Sovas 28 wavinandgdndu Segar 72 niednsidiu
sErinEesRAngaYinAu 1/2.57 nqugiaeslsansegndunddiuendon dadiumaysfndu
$ouay 37.33 uavinandaAnlu Seua 62.67 US0ONTIEIUSTMINUNATIBADINARD AU 1/1.68
dialTeuisumeaseninsaeangy nudldfianuuwaneineiunieada dvsuengnfsveinguaiuny

Wiy 58.07 = 0.93 U engwdevesnguyiielsansegndundsdinieddeniniu 58.53 = 1.73 1

9

o v v

- = = ] ' i = v aa A

dalTeuiieuengseninvaasngy wudldinnuuandeiuniada dwsudetananiy (BM) waey
VBINGUAIUANYINAY 24.32 = 0.43 kg/m? dvilianigiafsvesnguiviglsansegndundediuied
Houwinfiu 25.67 + 0.52 kg/m? WallSsuliisudvtisnanieseninaeingy wudnludanuwansieiu

VaNGA

N1SANYINTIVINTZAU Protein carbonyl

NaN1IAN®INTIATATLAU protein carbonyl TuwanauIwuin s¥AU protein carbonyl Tu
WANANIVDINGUAIUANTINIY 75 $18ANINAY 0.18 (0.14 — 0.23) nmol/mg protein 5¢AU protein
carbonyl lumanauwesnguiitelsansegndundsdruondendiuau 75 sefiauviiu 0.21 (0.15 -
0.30) nmol/mg protein Wui15¢6U protein carbonyl lunaraunvesngusUiglsansegndundsdiu

o w a

= a1 ! ! 1 a o a d'
LLEDNNAIFINIINGNAIVANDE NN UBEIAYNINEDR (P = 0.01) (ATW9 1)
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A9 1 M3ANYINTIATATEAU protein carbonyl Tulden

N13AN¥INTI3IATZAU Nitrite

HAaN15AN¥INTIATATEAY nitrite TunarauInudnseau nitrite lunatauvesnguaiuny
U 75 $188AWIAU 6.14 (3.98 - 13.80) UM seau nitrite Tunanaunvesngughelsanseandu
wddhuendousiuan 75 sedAiniu 15.03 (9.73 — 24.69) UM WUTsERU nitrite lunanauives

o W
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AN 2 NNSANBINGIIATEAU nitrite TULADA

N15ANYINS299A Catalase activity
HAN1SANYINIVINAT catalase activity ludonanudn naumIuANdIwIL 55 518ilAN catalase

activity AU 5.83 (3.67 - 13.23) nmol/min/ml ngugfthelsanszgndundsdiuieidonsiuiu 47

Y

579811 catalase activity WU 6.83 (1.23 — 12.64) nmol/min/ml wuinldfianuuananeiuueean
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catalase activity sgninnaumuauLaznguiUIglsAnsandundsdINToY (AT 3)
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a = [ 1 .. A
AN 3 AFIANWYIRNTIVINAT catalase activity Tuiden

N15ANEIASI9A Superoxide dismutase (SOD) activity

HAN13AN®INTIAIA SOD activity TudeANUIN NGUAIVANTIUIL 32 518EiA1 SOD activity
winfiu¥eway 71.26 (64.11 - 78.05) nauUnelsansegndundadiutondousiuiu 54 seild1 SOD
activity infiuseuay 83.08 (55.43 — 88.54) wui1kuiAMNLANAIAUYIAT SOD activity 81319

nauAIUANLaENguEThlIANSEANdUVAsEILe TN (AT 4)
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A 4 M3ANYIRTIVINAT SOD activity Tulden

anUsIeNan1sIvY

NSANYINOUNUINUINTEAUTSU protein carbonyl Aanuduiusluildsuaniudiuauinan
Fonlugithelsaterindensunmend (theumatoid arthritis) 398 19l45e/U protein carbonyl ileidu
fiinnmzeandwndululsataitndonsinnesdluswianld (7) SnfanisAnwneundhiiseylii
nitric oxide FaduasfinelmAnnsdniay funumddglunisvilnAnnisihaienssgneeunas

wnsnglulsatasniau (8) Iy nitric oxide @a18@ale nitrite 1189970 nitric oxide Wua1siaaus
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Lluansiogns msfnwniisinisnsatasedu nitrite filuansfiadosuasldaasd Snvieds
ANN90USTResERU nitric oxide Tilngnss

Tunsfneilamuamnuuansnsvesiad inanssueyyadassdidu 1 Ao TAC FRAP catalase
activity wag SOD activity Tul w.e. 2562 Seyho Cem Yiicetas wagany lavinnsanwinisiansesn
194 catalase luiiloifo ligamentum flavum fivundaangielsalnssnszgndunddiuerfuuay
Jeutuidaide ligamentum flavum Aldsundaanngiaslsanuousesnszgniadousiuidulszany
(lumbar disc herniation) WU1IN13LAAIDDNVDY catalase Tuilee ligamentum flavum e
Mngihelsalnssnszgndundsdruteruuautesnindeifisuiunisuansesntes catalase Tu
{loide ligamentum flavum fldnundrainginelsevuousesnsegniadouriuidutszam (lumbar
disc herniation) (9) iflasarniregnsiililunisAnyunnsetu msfnwdeundifunsinuludy
dleangiae Tunuefinisfnwiiidunisinuludegarauvesuywd saudadsnsinely
nsfnwineuntlunis@nwinisuanioanved catalase #3835 immunohistological analysis

Tuvauein1sAnwildls biological assay Feenavhlvilinumnuunnsiavesseivansinueyyadase
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