Gy b abali

JJJU @.\5- g;i";‘}l_“:"‘"ij om‘,};

THE PERSIAN GULF . . s . . o E ue
“\\-\\\- m J.@.&ﬁ JL&)A w‘.\.@..a uLAJ.:-"L;.wﬁ r}l& &30

Qds gudolian WS (Twindd 31 v T Cwdd) S gi gilio s0S1S LT

L I oo £ .
Wigilog y < 33T (5 slow S gilio (S o 4 ) > TH NMR
'St el il T o g e ! ALS L 5T el aee
Ol gy gl o 05 5
Jé.i'nﬁus'an;J..’:JJ@Qb#}é&}:cﬂc\ixlb‘w)ﬁc}ié—iﬁ%jfﬁa@}kgé‘“é&ﬁwuﬁ;f"
Jé.i'nﬁ"éb):J.\.’&‘.\eQ\A.\é}ﬁﬁcﬁc@b‘é—iﬁewbgwﬁxgﬁr
Ay Gl il e 5 Sy o e olKls Sy oaSHs (silassing 51

QNS a5 50 —AV/FNA allie 3L )

oS>

e 5w 15 O ool e Byl )3 48l GSUS (slaoy § 05 glils 5 Ask s Jpr b ST (slas ey 3 A5 5ks,) o5l e
b a0l oo amglie 5 o Ol 055 glion e MBS S 9 SIpn (glod () 5 oy THNMR (g 305 78l 3,08 canllan 31 ks 3503
s Sl gy 3 035 ks (S350 b0l e My NMR 4l 5 pSesislhie Adb s Wb sislesy o)l Jlos O o
W gy 335 e 35 (o 08 395 SRS &) Bt ublihe AL oS gl T 2l ol T Koo (sla 5554 i IHNMR
Ot (g (Sdgin W3 g oy 1o ot alan gl 53 blats Ol 1 3 (ol 3t i3 5 (585 S 53 (95 ST g 0 on 355 s
A o Ojles ol 5 (S gla (6 R 5 ddr S Jlagy ke ) gaiay 45 5lasy 2o 5

S M3 37 g ing s lasgy o (s low b 56 55 45 Slan VP 05 31 Ailons 5l Ol oS Il g2 5 e 4 b g 5 5l g0
o3l O aaie b g o o TL e 53 l33 5 o 51 5l (53 gy 5516 ) gz 1 5 gl 3 .k o3l Ly s 09 5 s s 9 e 5
smge S e Galed o Lo 3 tag g Floulows S 5 K sS (sla e 5 criomen sPLSDA SPCA (gla josy Ko & aellae eyl 3 ol e
Anti Nucleair ) ANA . sl go3 izmed b aslia (WMW.MetabOIOMiCS.CA) HNMIR 23 gl (slaesls 3 b ol 5 A5 (taids |y s low ol 53
23 F 3 o 3y Sy 515V gy SaSa 350y 5 (Anti cyclic citrullinated peptide) Anti ccp  (Antibody

PR kel s (o g e i (559 ol S35 98 o g et S 55k Ll |y S 0 i o (S glie Slo gt ¢ g 2 ] 53 0By
L e S 5 o ok o gl e 5 s J332) 5 can D 5 Al (SAd o g gt

S 053 S35 g (2 7@ ATP 335 o 5551 33 Lt b e L8l 3 ol D Il Mgl e (Sasolon 5 ey (6 ke 53 15 S o
509 3 s ol Sladed 0 S S 4 3959 9 Fow gt 53 0h 0dalin k5 il oty 5T O oDl s 5 KIS (gl ot 3 9 o
! o 5155 Jid 25 4 i o kel d $61S 5 s I3 S ) 33 A3 g (5551 SV 31 08 A 30 33T o (glokel o e
ool b 33 5 o sl ol S o paSeS Cuger (55398 (SRB) 4 B 5 idls e (o § 5 erles (s e Kl 4 m 5 b33 e 555
2505 SKaS e (6 o PG 355 s 3 oo (sl S g by 4 U5 s () 5 ol sy (5 801 5

A5slg, oy 5,1 5 Pattern recognition PCA PLSDA NMR 25w g Sl (oS0 § a1 g MS RS

J.@‘ir}f glﬁj\) d“_:rl.,\.@.: QL&J}'} élﬁ f)l& AL{@J‘: ‘bfi‘;/jf. I ESls ‘uf“'f:'-": a)_/f c*ﬁ:}.
Email: amovahed58@gmail.com


www.sid.ir

\WAY 15 5 5l 2 /Y ol /eadin Jlu

o g b..la/ \YY

s Sl eslizad L (V) sls 15 addlas 5550 Sles
4 Oy o NMR) ana blse a3, s
5 dse Glad Jlmle il el gl BB s
LA Sl s bagolaw o005 adeds [ skien
e glaes 3 5 eeiles) Golew Sl 4 s
Al s DS Dlojs 4 L0l feuly iomas 5 canils
g Al it gl Sl Slbs Gl
53 Q) dalmily (ol Smw 5 S5 oS
NMR S s Sl 0555 0 55 84 L canlllas
Ol 05 e 02 250 Sdpbe 68 Conss
et 3 ek esls I3 bl e S Sless i
2 i@l AL e s 3 p gt LU 4l

A3 8 Solaw ol 55 sl sl Sl gl

b fss g0l

Mive b $A B YO Slaw 3,2 V8 ol 2olesl o5 8
dals 05 8 5 W slesy ol ol Jlad 56w
Sty alia o o3 gdos b ol OLSI VP Juls
S oy e gy OEAS exsln 5l sls
LAt Sl el S s i

ars 3 U8 5 paaiie Sap a5B L Ol 48
It 5l oy 53 &S Sles § ol Olays «
(g Dol ganidal 5o b Gillas asliculs,
5ok3 S o o ab sl 5 sl Joeas (5,50
s A e gles 5 Sl el Ol G
5 Okebl s gl Lds IS 51 S sl
Aals o5 8 romen 5 (hlesl 03 8 (Solew Conss
Anti cCPANA (5l WS) J xS lad o5l
S NS Srasa sl a3l 5 () 15V i, b
SLES 15 515k 255 sl S (V1) s S el
Lds ag(Merck) S . 5 (Sigm) L.

4o e

Si 3 oy Seatere Sl Kigles, o
5 XS e S 1, Ol bues & ol g0t
(1) el o Mae OF & Lis Comor oy ) 15l
Aol sedd (Sos an B sba Jolie lew opl 3
Sl Dlals sbml 5 DBy ke 0 5 4 e
s @b 53 Slardsm Dlpid (1) 25
JolS 0 g1 815 Lt il s s 5T Oblay
Jebs 58 3l SISy she dloss sas 45T s 1S gen e
plmil s ol gte Jade ol 3 3 s
PG ANT . PO G SRS TN\ DR e
Jsd s gl Mo S oaws )l
S5d o e (CRP)

0> RE) Tgassles, 86 o Osesliomzmes
P e eslid 3 Wl o 5T asis
25 e st 5lasy Syl Ol doys Avs sl
Al i SIS e ol Ao Y
Oloys ¢35 s Sl M gilags ool e s
slagsb sl 8L 5 558 o A e 50l Chlew
ol e (ANti-Cep) as i (sl sladisas
Ao a0 5 F) 2 ol Sl 5 S8 olen
5 (9) 35 el A8 e dzy ol Olslas olel 3
L Ol amd 53 5 5,8 b plsl o)y 4 asids
Wy Sl Sabe Glae 3580 plnil 5
S ek S e sl gl STy cexr 3
B el sladibe Brae S5 s
Sl Gs Olsieas U5 o e ol o L3 sdgen
() 5,8 55 eslinal 540

O SaS o ol a5 5 o5y oo | Sn b
drly S b e S pdpbe S Ul

! Metabonomics

http://bpums.ac.ir,


www.sid.ir

VIY /08 b5 S il oSen i il (slaesls LT

‘.J|JK.~DJ-\J.A?.J‘

ol 2 gla o 5 03 S Bl O U YO Slend
XY PPM Jlars Sl (gla Joms 53 3550
4 LO/Y=0) (/220 X/YP0) (N XONY) (0£/0)
2 Lcib sl Sl el glackb o
oo ool s (i) 038 (gbuazas +/+ 00l
Las ormalize) Vb 5 o gels ginsl 5

ST Sl 18 S w1y odal sty (glaesls
S Sl Blus czes 5 PCA) Lol ol
bl beesls 5 <35 13 G 5, PLSDA
St Sl 4k Las 3l oslal g4 O a5
SOL S8 4 5 a3 ge Mo 1 0 pleze o e
23 1 Olean 2 slacd ke (Sl o plie S
pmad gel asie b5 bl e S 5
st Gls s 0l yasiie el sl dlwya
SaS a by oamils sy ol s bedpke o
gasta T phe olal gl g
() 0508
5 Sl b 5 e Conds 5l Olabl Jpnam g
Jed 5 bl s ol (s e ede L
ol s b S plil ol 5 Anti ccp s ANA
Lo 3 t-Test Oesl SKoSa cliglesl 5l azus
gl 2 P) guliis 5 S35 JI3 e 25 JuS]
Q=5 K3 s sy dy 0 /00 s sme

12 Anti-cop
Anti-cep Con

ANA Exp

uea Anti-ecp
mg/L uim u/ml

5 @Con) wals o ,8 55 ANA 5 ANti-CCPeo 5l Clals anylie (V IS
EXp) _ibosl

b L B4 gad &slweslal
Con 03 s sy dsed e Sl e Ay Sl P
Oeemes A els 513 NMR L UP A
a by OH la o 5105 51 (6,8 5l 5 slaen
j.l,io.)jj'.é‘ Lhdu}w )‘ f\JSJAMDZO L‘-;.?)._} Loy
Sl VI T N WY N
05 2l (Rims 5o ¢ Shke) ke —liss
o plend bl 2 e e Olgea (D20)
OV s S exlanal (Gl d se s V) il 5 Ko 00 Olas

G bl dy A5 (i
W e 055 b Glad S 5 Sbe sy a5
dSs Shaddlas ol s £ slad She 5 See LS s
5 45 S eslizul 1D 1H CPMG spin—echo NMR
0+ *MHZ 55, NMR ol&Kews 3l _ncid (sl
IS5 A

tdre Slde 5 el a5 N4 —ftd-\Ar -td]

PR oslawl
YAA 53 gy sles s S sl Mier 5 4l L

Ol s 035 ¢bdl 8l 5 3 8 el (58 a5
O0) a5 ol Ll s 36T Sokany

Waosls 5T
Gbesls LT 15 & ProMetab sllss oS
b3 Rl o Sy Sl Sl Jool nSa 5 plie
3550 (Matlab) e 5i53le 5 Jame )3 oS 035 azn
S el Glale Loz Clie 5,8 e 15 ealind
Ol gas ey ol (s3de 5 o Dlisle 4 526
5oy skaml 5 cale da e Sl eslind 5 g
NMR ol b S ol S 4 (0F) il e o8
opiia dizm Osa3l BT L el b S w
Sl e 3 L Ol @ by Sy s fas

http://bpums.ac.ir,


www.sid.ir

\WAY 15 5 5l 2 /Y ol /eadin Jlu

[ AT.L/ \YY

Lndngs2

S Dlae Bl e 55 S il e e s3luli 0 JS2
loading 1 vs loading 2 «..i. 5 (PLSDA)

gt e
s .
- o & {a .
Y
.- a
.
“ .
s
.

Component 3 (83 %)
°
.
Compenert 2 (401 %)

o

o8

o

o8 o8 o3 or 00 0r o1 o8

Componant 1 (27.3%)
O s S 5 s bl s (SCOF PIOD) o) lis (stms s (3Ll (B S0
(PLSDA) > clay o Jilo-

e g e e ) S ) e
atraer it potpze
anti it v wrts 4o et [
gt e [
PR S |
! Rl 5 et et it et
e
Sty plpie [ ]
ERPATPEROER P |

tesnc
sl g e o otz (]

sz 1

P) 2l 035 ol Cﬁﬁ)hﬂﬁjbﬂ Sobon 3 a8l i (Gla s (V S5

Intensity

sk (bl es 8 5 Jbo s eds date (sladi sai 5l alol= Cads (Y S
PPM o 2 Flooed Glamlr X some ol 5 oy €500 0 Glatse

Spectra Bins

Density

Before Mormalization

el Sts Y gma

After Normalization

o L

)
%;
.f”
1
=
®
o -
®
|1
»'&'
&
o
,»—\:n«
L= - . °
1
1
r -
seur |
ser |
senr-|
2er |
se7|
Intensity Normalized intensity

ol e ulad 5 Ol e 5 5 A 5 3 Laesls Sland Sl (F IS

(Pareto)

PC2(42.1%)

Samples (Score) |
13325 Chemicalshre
o 1.3375
) L
o s
° 1.2925
oqé’@ 1.3025
o L
080 RET N

o8 0;? 1.3426

Ge) 13125
13175

1.3225

.36

PC1 (47.6%)

alis 5 ol el SIET s alal b e (g5luli (F IS

NMR _siecib bl s lis <l s o3 PCL VS, PC2

http://bpums.ac.ir,


www.sid.ir

VO /a8 gilag s 55T oSen i bt (slaesls LT

‘.J|JK.~DJ-\J.A?.J‘

G 2 ol Sl S Sy sl
oy Fe Ll Sledsn Gl
Fesn Of e sl Sl 5 S
ezl 5 s O Fe o sladd
3 o8 sl (SIaS gladl sl
5 HSE LISkl gl () s
e 5SS
R I T TPy SR PR [ S el
O Ol a
AV JS2) 5 () Jsin)

J:Mjﬁ.' cCJUJ.:.;

Al pedsn! s

W JRE ) 30 Wl galiia ol s

ool T a5l (olons 53 W s DS a3 5 s (A S5
(P) Jlis 5 s P8 5l I she 935 oS-

laail

-

53 eyl e il Sl s ) slaasly

Z

L;Lﬁo:‘) j:“j .L;: A cJ.ZLL;c )Lm._u. ajjs

(P) Uy ol 55T A3 glag,y (solemy 53 Bl i (Slasd s s (V Jst

S das

g5 sl Ol Vg St ol s Ol ' G 53 ol
T o318 (p. value) i 53wl s e b g G e

e IS gy - (p value) Lo st s P

ERTARERERRR yay ERTARERERRR Y4A [eanvavanns YYA YA 44 S5l S sa s 88 s s
\ \ /A YTVOV Y " O 522 e 52
) 3 —JORITED ¥ £q o Sl s
3 3 ZHATVIAD ¥ v 5l sl o Sladend o
3 3 —ABEF Y v e o) s ol s
\ ) —uTTVOA | 0 Lol S5 o e
\ 3 —JEYYAQ 3 Y SR 3 08 e e
\ ) _uFAVTS \ Yo bt 550 o e
3 3 ZOOVErY 3 ) 5588 L 58
\ \ —+/OADAS \ Y Sl e 5250
\ \ /5 AAY Y Vo tRNA Lo sel s
\ 3 ENATINN | ¥o Ll e e
3 \ —SSAD | £ w35 Pl e P s
! 3 — VPRV 3 fA 55l 5 5555 5 e sl
\ 3 VTRV 3 A D855 5 e et o] alia
\ \ ZOVAYTY ¥ Vot Il 1ss50S 5 by pd sibie
! 3 — AT AY | Y ol S g ST ] ke
\ 3 —JAAYSY 3 vV D957 5 095 e silie

O 9 o b et dlaily el (Sole £
Lo mnl Gladg,sm aal, il o golew

by Colbom e 5 (Bop 5 SU e

Cou
Sl e Cossee Golew Adsles, ool
haie Gl b 5 Cosie Al olse &S (o
5 OF sl ol cond (Saw sl 31 b

http://bpums.ac.ir,


www.sid.ir

\WAY 15 5 5l 2 /Y ol /eadin Jlu

o g b..la/ \\id

V) b e b bade 53 igie b5 Ol skl
b oLl e Sagslon 5 emibsy Solo 52
SiAl dm Sl i G e Esl elis oKaus O
3 OA) 335 o 555 53 dss 58 Yorr Oy b
Sl ATP JsSUe Jsbo 0503 550 e (e
ST 8 st 5 ST sl s Sl S
bes b S bl e o
03 s Slam a4 Joise 3 SIS
Bt St 63 5 Sl ) Sl (558 s
Ul iy 5 S a5 SoS & Tulg 5 S s
olls il sladenl S o s (551 4 0,
M5 53 50 3Ll o Gladeal romen 5 )
03 Al Shhea SE w S 4t o bug (655
Lo el gladnl oodplie 5 s Godow
S kel Gromen 5 e ol 5 e s (A
53 Lol e oS 5 das s 0L | Sl il
Ol et ol oSl D slize SalS dalis 65 S L 4l
2 i 3l patie A S s S SOles
LB 5 5 s sspie Sonsla sladsle
A3 pmes 5 Sl S ale
Ol yadd 358 0 olsd 38 LalS 5 als SO, S
g Gyl afn les 08 s Wabke S
SOl A B 5 A5 glaat s s s
Shiseoss ey My Ko Sk 55 S
S5A GV G s Sl Cel S i 2l

AT g
P R e T A
(G5S plerl B 250 S ol sl Ol e
(535S o) Tl o Gome 3 edias 0L
cails @0l T S LB T slalama s

3L sy la e a4y Lol JUsl sl ol &S

o3 axdlas 55501440 Jle > (Masi) wls Loy
(OF) ol a3 S

Gl Lol gep s il OUS 53 Ols o SN
g atle Ul S5, daw S35 Lauy
Sl SO g5 58 s s (g5t alllas 5o
e e Wl s 5w Ollew 2l 02
ol s L oS das s 0L 1y Sl (5,
i 3 el ils LS itk 1440 JLe s
orl £33 035 53 (g e e 3 WL Sets (5 S
Slagmelus Sl S o s Sl anils 13 Ol ol
4 Ol e 0 p S Wik e oSAeS o es S
Jd el s o g0 5 sdor () el Ao
K TS 68 a S Ui
G sma i I IS0 5 cnl 5L s el
gadls Glrway SE Jbe g 550 A5 s
53 el SIS 56 DNA b 5 g 3 prioman
Cowd (5Pl Gpae 5 A5 Sl Oles
Skl S Gl b S Al Sl i
5 SRSl Ohley 53 Als Slten o
S5 o3l Olge ol (o 3e Slagolo (oo
ol S Al e Gl ok Sl D poas sk
(P AL Ll 5 e 555 03 a3 S Dl 53 G Ol s
(Naughton) o430 Lw g a3 S el Dliiss s
3 S e S eds S asie (Y0rY) 05 3
o Sl (Sl andls b (55 0 5d) 05,5 5kt
ool Ohley Uy s b ds kS el 5
ol 5 OSY mhw J5 aBl el il
OF) Ll Sl 81 558

SEiasdags SSY 5 ol denl Sl o g )
Ol S (F) 358 0 Oslew 51058 ol 53 50
sdasilis sl Sobe 5 dbssen mlbe s S8

http://bpums.ac.ir,


www.sid.ir

VIV /08 il 5 S il oSem g bt (slaesls LT

‘.J|JK.~DJ-\J.A?.J‘

S S 4o

ey S 25 mesiless Golew Gl 4 x5 L
Oy Oloys a4 gl oy (ioman 5 axdls il
S SFG8 s fay sl s (V) ik
e:uL»\L{;;JfL;‘J 'L,., U'i‘j’k'“ ‘“\":‘L&;‘ *.~...
SaS 4y axdlas bl ool S dds 6@1 3l
e M gl S ae bl gsledas
553 aseis 4 Olsn el (prediction) o i
38 SaS ilagy (olew pKs

References:

23 35me 55 plerl Ko b 51AS o ot
edslie 53 @l A8 4 U5 e e Jolis
DLl S5 dsml ahal (K s il
plorl 655 plisles] Jas oll s SUlS 4 050
(olis 53 Lo LS bl 4 dU sl e
Gk sl al sl cds TS Jeal Sl
g3or rl dsde G55 el Mg Zol 5558
50586 0487) b Gl 2 Gae SIS 30

(1) Wb e O

1.vazici Y. Treatment of rheumatoid arthritis:
we are getting there. Lancet 2009; 374: 178-
80.

2.Jalili M, Shahram F, Ariaeian N, et al. Blood
antoixidant enzyme levels in patient with
Rheumatoid arthritis. TUMJ 2006; 64: 81-9.

3.McBride LJ, edithor. Textbook of Urinalysis
and Body Fluids: A Clinical Approach. New
York: Lippincott Williams & Wilkins:2997.

4.Madsen RK, Lundstedt T,Gabrielsson J, et al,
Diagnostic properties of metabolic
perturbations in rheumatoid arthritis. Arthritis
Res Ther 2011; 13: R19.

5.van der Helm-van Mil AH, Verpoort KN,
Breedveld FC, et al. Antibodies to
citrullinated proteins and differences in
clinical progression of rheumatoid arthritis.
Acrthritis Res Ther 2005; 7: R949-58.

6.Spies CM, Straub RH, Buttgereit F. Energy
metabolism and rheumatic diseases: from cell to
organism. Arthritis Res Ther 2012; 14: 2186.

7.Nordstrom A, Lewensohn R. Metabolomics:
moving to the clinic. J Neuroimmune
Pharmacol 2010; 5: 4-17.

8.Young SP, Nessim M, Falciani F, et al.
Metabolomic analysis of human vitreous
humor differentiates ocular inflammatory
disease. Mol Vis 2009; 15: 1210-7.

9.Nishimura K, Sugiyama D, Kogata Y, et al,
Meta-analysis: diagnostic accuracy of anti-
cyclic citrullinated peptide antibody and
rheumatoid factor for rheumatoid arthritis.
Ann Intern Med 2007; 146: 797-808.

10:Westwood .OM, Nelson PN, Hay FC.
Rheumatoid factors: what's new?.
Rheumatology (Oxford) 2006; 45: 379-85.

11.Hull RG, Rennie JA, Eastmond CJ, et al.
Nuclear  magnetic  resonance  (NMR)
tomographic imaging for popliteal cysts in
rheumatoid arthritis. Ann Rheum Dis 1984;
43: 56-9.

12.Lauridsen MB, Bliddal H, Christensen R, et
al. 1H NMR spectroscopy-based
interventional metabolic phenotyping: a
cohort study of rheumatoid arthritis patients. J
Proteome Res 2010; 9: 4545-53.

13.Viant MR, Improved methods for the
acquisition and interpretation of NMR
metabolomic data. Biochem Biophys Res
Commun 2003; 310: 943-8.

14.Wishart DS, Quantitative metabolomics
using NMR. Trends Analyt Chem 2008; 27:
228-37.

15.Masi AT. Incidence of rheumatoid arthritis:
do the observed age-sex interaction patterns
support a role of androgenic-anabolic steroid
deficiency in its pathogenesis?. Br J
Rheumatol 1994; 33: 697-9.

16.Ross DL, Neely AE, edithors. Textbook of
Urinalysis and Body Fluids. New York:
Appleton & Lange: 1982.

17.McGing P, O’Kelly R, edithors. The
Biochemistry of Body Fluids. Ireland: ACBI:
2009.

18.Straub RH, Cutolo M, Buttgereit F, et al.
Energy regulation and neuroendocrine-
immune control in chronic inflammatory
diseases. J Intern Med, 2010. 267: 543-60.

http://bpums.ac.ir,


http://www.ncbi.nlm.nih.gov/pubmed?term=Lundstedt%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21303541
http://www.ncbi.nlm.nih.gov/pubmed?term=Gabrielsson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21303541
http://www.ncbi.nlm.nih.gov/pubmed?term=Verpoort%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=16207336
http://www.ncbi.nlm.nih.gov/pubmed?term=Breedveld%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=16207336
http://www.ncbi.nlm.nih.gov/pubmed?term=Nessim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19536306
http://www.ncbi.nlm.nih.gov/pubmed?term=Falciani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19536306
http://www.ncbi.nlm.nih.gov/pubmed?term=Sugiyama%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17548411
http://www.ncbi.nlm.nih.gov/pubmed?term=Kogata%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17548411
http://www.ncbi.nlm.nih.gov/pubmed?term=Rennie%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=6696517
http://www.ncbi.nlm.nih.gov/pubmed?term=Eastmond%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=6696517
http://www.ncbi.nlm.nih.gov/pubmed?term=Bliddal%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20701312
http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20701312
http://www.ncbi.nlm.nih.gov/pubmed?term=Cutolo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20210843
http://www.ncbi.nlm.nih.gov/pubmed?term=Buttgereit%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20210843
www.sid.ir

\WAY 15 5 5l 2 /Y ol /eadin Jlu

o g b.J:/ \FA

19.Naughton D, Whelan M, Smith EC, et al. An
investigation of the abnormal metabolic status
of synovial fluid from patients with
rheumatoid arthritis by high field proton
nuclear magnetic resonance spectroscopy.
FEBS Lett 1993; 317: 135-8.

20.Van Wietmarschen HA, Dai W, van der

Kooij AJ, et al. Characterization of
rheumatoid arthritis subtypes using symptom
profiles, clinical chemistry and metabolomics
measurements. PLoS One 2012; 7: e44331.

http://bpums.ac.ir,


http://www.ncbi.nlm.nih.gov/pubmed?term=Whelan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8381364
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=8381364
http://www.ncbi.nlm.nih.gov/pubmed?term=Dai%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22984493
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Kooij%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22984493
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Kooij%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22984493
www.sid.ir

ISMJ 2014; 17(2): 141-149

Orginal Article

H Nuclear magnetic resonance based
metabonomics data analysis in rheumatoid
arthritis

M. Arjmand %, A. Golshahi !, A. Movahed **", A. Amini %.Z. Akbari !

! Department of Biochemistry, Pasteur Institute of Iran, Tehran, IRAN

2 Research Center for Nuclear Medicine, The Persian Gulf Biomedical Research Institute, Bushehr University of Medical
Sciences, Bushehr, IRAN

% Department of Biochemistry, School of Medicine, Bushehr University of Medical Sciences, Bushehr, IRAN

* Department of Rehumathology, School Of Medicine, Bushehr University of Medical Sciences, Bushehr, IRAN

(Received 8 Sep, 2012 Accepted 14 Mar, 2013)

Abstract
Background: Rheumatoid arthritis (RA) is a chronic, systematic inflammatory disorder that may affect
many tissues and organs, but principally attacks synovial joints and it is a common rheumatic disease with
many subtypes. Nuclear Magnetic resonance (1H NMR) . spectrometers with high sensitivity, resolution
and dynamic range has permitted the rapid, simultaneous investigation of complex mixtures of
endogenous or exogenous components present in biological materials. Metabonomics is the systematic
study of chemical finger print resulted from cell reactions and could be used as a new biomarker for early
disease diagnosis. In the present investigation, we studied serum metabolic profile in rheumatoid arthritis
(RA) in order to find out the metabolic finger print pattern of the disease.
Materials and methods: In our metabonomics study serum samples were collected from 16 patients with
active RA, and from equal number of healthy subjects. They were evaluated during a one-year follow-up
with the assessment of disease activity and 1H NMR spectroscopy of sera samples. In all the cases, the
presence of active rheumatoid arthritis was shown by an increase in the T1 values of the synovium of the
joints. We specified and classified all metabolites using PCA, PLSDA chemometrics methods. Chenomx
(Trail Version) and ProMetab codes in Matlab software environments were used for our data analysis.
Results were compared with the NMR metabolite data bank (www.metabolomics.ca). Anti-CCP, ANA
and urea were alsoranalyzed by EIISA and colorimetric methods respectively.
Results: The most changes identified in this study were in the biosynthesis pathways of steroid hormones,
biotin, fatty acids, amino acids (Leucine, Valin and isoleucine) and also linoleic acid.
Conclusion: In rheumatoid arthritis disease, the activation of the immune system consumes larg amounts
of energy. The main donor of free energy in cells is ATP, which is generated by both glycolysis and
oxidative phosphorylation. Changes in amino acids and free fatty acids biosynthesis pathways confirm the
high energy utilization. In this disease, the increase in free fatty acid metabolism leads to production of
Acetyl CoA and ketone bodies. Since there are many diseases subtype in rheumatoid arthritis, more
sensitive diagnostic method is required. The result of our investigation suggests that metabolome profiling
method could be used as a new biomarker for early diagnosis of rheumatoid arthritis disease.

Key words: Metabonomics, rheumatoid arthritis, NMR spectroscopy, PCA, PLSDA, Pattern recognition,
metabolic finger print
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