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i - C-reactive protein
ii - soluble Intercellular Adhesion Molecule Typel
iii - soluble Vascular Cell Adhesion Molecule Type 1
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i - Interleukin-6
ii - Enzyme-Linked Immunosorbent Assay
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i - Monounsaturated Fatty Acids
il - Polyunsaturated Fatty Acids
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i - Angiotensin Converting Syzyme Inhibitors
ii - Angiotensin Receptor Blocker
iii - Body Mass Index


http://ijem.sbmu.ac.ir/article-1-737-fa.html

WA o oF (colad ia80 135 (co,9°  [ylpal pausloylin 9 juyi9s3 326 gtz \ + ¥

(¥ Jsaa)(P<-/-0) 8505 L eslie 5o a5 5 5 Sl sl sla s

aadlas o) 90 Ol jlass ju 1€ aaf) Clus 55 (A 3 9§50 yulle Y Jgua

aadlas (o @2 a5y olus 5 g $50
pou )l ga (saada pdicds (saida dadllas g g pui
(590 098 EHISHLS) (635
VAYY£0-4 VPE - £0NY TV FYALOVY Je<e
VPY 2T A VPYALYNY VPYALYY- Lad gl

(5390 09 p5) Ofsoe IS
FALYY VA£YY £A£YY J<s
FY£Y- FY+YY FY£YY Lol gl
(590 09 p8) ©haa s <
YYY££0 YYY£FY YYY+££O J<s
YYV£O¥ YYF+0- YYF+00 Lad 500
(590 03 pS) susd
AREA4 AREa¢ ARERE J<s
V\Y£¥/0 VY0 VY0 Lai 5,00
(590 09 2 8) o2 S
AY£YY OY£YY AY£YY e
OVENY OY+\Y [AAESN Lad 5,00

(500 oo e;) eladl Con slanal

\Y<3% \Y£a% \FEV/0 J<e

VoY \O£Y/0 VoY Las gls

VY- VWV - AZ3N J<e

V&% \Y£2% \#10£V/0 [PNPRI

VOO AYAE VO=0/0 J<e

AV VAZ0 \AL0/0 Lo gl
(550 09 pSGke) Sl

VYA \FV£VF VY [OAY e

\VA/0£\ YO \VA£\YY \VA/0£\YY [PNPRI
(590 08 pSGke) E Gaelins

q+F Q45 N3 i d J<s

V/ax¥/V A£0 VIV£0/0 Las 5,510
(550 09 pSske) € el

VA£¥Y/0 VV£¥¥/0 VV£¥¥/0 J<s

VVY¥ VVYY VA£YY Loy gl
(590 0 pSske) BO Gaeliss

AVAETIAS \YAR YA \VAR YA Jese

\++/F \+. /¥ VARV 4 Lad g9

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

ol 863 S8 VY 85,8 5o Lo dlaad T Lsslend oy lae Gk &ilie o pes 4 slacl *


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

Vo (R U )0 S g 9 S gt fU A

ISes 5 (587 il S

sE-selectin sSVCAM-19 .SICAM-1 8 . hs-CRP 7 . #- s ¢d yidsl 35 oIS culdlé jLaas (S jadl g (paSilao - Jgua

(ot 9098 Oobans 3 LT uad Glise 9 1p9) e gall (93 ATC (i 9IS gad sy p s

&l yaads () jae Layaa b
dadlas Gl aalllas g gy
(Sl s 53 a S (las) p e (BBl K
¥/O+Y¥ VOVAYY \OY£Y#/08 JeSe
—0+Y4 \OFYS 104+ YY L gl
(1 9) O AlC (5K son
4 q/¥+\ 4/0) Jese
AT INLERYON LYAFYY L gl
(Sl e 53 aS(sleo) 4 e hs-CRP
-Y+\\ ¥i¥ £10£\ JeSo
+0 oV 00 L 500
(03 52 p S L) e P oS slml
Y YLy Y=Y J<o
=\zY Y£Y ¥£Y/0 Las 510
(Sidsls 52 S 530) ¥ SICAM-1
—F¥+Y G ELYN QOVEAYY S
—AF£40 Forveysa FYAEVAY Lai g y)a
(il slee 2 p S 5) T SVCAM-1
-\ -4£\V0 *4¥0+\ VY V- OY£YOY S
—\a¥LY.y Ty YPEYVY AVVALFY - Lai g s)a
(b3l sle 53 a8 53L) sE-selectin
—\0=YV *AQFY \-0£0) Jo<s
—\Y/0xY- *ypavy AAEYV/O Laigola
(OIS a8 5 p S(hie) 1ol ae sl
T -vesyey FVEYE\AY YYF2YY - S
YVEE¥ Y A£YO- VAYEYAD Lad gl

QJ;JA‘)J J‘..\’.S§:P<'/'O:I:ZLASJJ‘J shﬁdwhd‘;— P<'/'\T:P<'/'O*I‘L’JUQACJ‘).&—IL:\‘LH.‘:\GAJJ‘)‘JGSM 6)‘.@‘“&\9&3*

ol 8055 58 VY

High sensitive C-reactive protein L hs-CRP (YU cuuloon U) Lo 558U sline 5o 3 9a 50 Con )80 b b suias i€l 0085 55 - 1

Soluble Intercellular Adhesion Molecule Type L SICAMI :Jglas \ g5 Jolos s Soivcun J < go - i

Soluble Vascular Cell Adhesion Molecule Type 1 L sSVCAMI :Jslas\ g5 (3550 sladslos (Sainn J Sl go - i


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

WA o oF (colad ia80 135 (co,9°  [jlpal pausloylin 9 juyi9s3 326 gndzn— \ + 5

BaLS i S g 5 S gl 2155 93 &S
SICAM-1 Jols 3550 Sl Jolse clale Lu (sl s
09— L w38 5 o i sE-selectin 3 sSVCAM-1
59 sMeallls & 5SL5 st e Lal ol (5o i, s
URCEPANRNDW PN UL WU, S G eRP L )

K) SVCAM-1 (sICAM-1 & bkle o— O ‘<JA_I

LAl avil ot 5 el suis aladl oy sE-selectin
Oippd s Ss ICAMAL o5 ol Al G Lagh 5
A_'|\9su_n LS:\:IJ:::JA*—H‘ < sl QL:Z-S Q‘JlS.AA K) GJL&J‘J.:L
b 53t (sladsles 5 VCAM-15 ICAM-T (slags3 olas 3
crailos i€ buae 5o TNF-00 s 3 Hie goud syl
stalllas 5o b susla dalllas sladisls il o ave sl
able suala gaadlle Hua€ ail Julo ol 0 Wl g5 oo 358
sudi gy SE-selectin y SVCAM-1.SICAM-1 o yuu
ICAM-T (slay3 ols 38 saalllas 5o 50 aS sy el
ool 438 S 5153 dalllas oy 90 LA sl s VCAM-]
Ololas S0l 53w sa 5o e sall lle (ia g3y Col o
olos seanSensl s 8558 Hu € (Bl ShsE @ e
2aLS (ol 5 il (alS il S o S s 613 @ p S ke
.Jﬁ)‘dﬁmu\sﬁ)‘d&hﬁdw QJ;L)ML.Q.A)J
el 6155 33523 S5 a5 sie 59 shalllas 5
JIoal 53 s se el S BlE s aS g s 5 S sl
pil o B ol sas alasl (Bbo (Shgas e ol len
ol aulad daylis STL I, ,als saalllas slaassl
‘31\93 ‘SQAI\SC,\.&‘:\‘)JQJ;JJJL)J‘JJ RN Qf.n}.t.ﬂ‘&]&.‘&
s o Sl e g S 5l (S g sy 9 S sl
OolSan 5 ool S 4aShn il S g 5uy @l o
o€ 8byu b s gl aiis s juaula pla s
leos g5 ma S ol Bl slagise ) AS Hlo Sae
aals olas olKaa 5 15 50lS0 (pinan TS Lad il
L OpelaS puiom soaiSanils bs glagise 5o S
G ,u) e gl clale @iia VP s U olins JLaS g 5

i - Turnor Necrosis Factor-a

JQ‘-}“)JU—BJ‘)‘- 9L@1|3MQLGJ‘JJ‘JL

Pl B (Jgse - ol slagslan 5 (b (Sl
Solass K lsie 4 a0 CRP cilile a3y ool 5o
aj)S)J‘AHIL-6Q_Bﬁ:O3_\%HJM9LQJ|
BN NV PRURUIRPRT S PO RPIDHPY P PR O PRV
tl3 Sasad 13l seia) L ghalllas ST L,
po—u IL-6 5 CRP wolile 5y (S g sy 5 S saalan ol
Loty sla gtallle sladiil aslsi B ool suii alas)
abale o gl e ;aaT Ca sl Vo 4 S gulaal
29 e 3o slaglay 4o e ol 8l o 5w CRP
“")3.\%‘&& W.JJ...:LG.QS LA:IJJLJ GQA;.ASJ‘).AAA bJ; L) 4.a.u:|l§.n
S5 saadanal o S JLie A0 Jolit) LaglaneSI BT 51 b slas
WA (JssdsSs5 -0 a S e TV € ool g a Scle 010
P35S bylas a8 i YOY 5 Js088 55 =Y a Sk
Gl e 5aaad slanl Cus slo ¥ s Hu (Huy oo Lad !
Y“"-‘J“ig“; S CRP C.Jélé. B
— Il s wlile 4 sty L (alide gladalllae

el sLagS g o g CRP iz Loy olie -0
S ulo ol yuala gaadlas B 705 Lo sSae gddasl,
OBalS Eely S g sm SasaS e ge stbaly SNA
A< aols gl 50 ohLKeas 5 Sila L saalllas b =il 5o
O poSile 00 Gl 4 aelaS s s G155 S
s 0 T e s atigile s, il 4 M llan
CRP o bale (2alS fuigas s TNF-a 5116 wl g 2alS
YV.JJ.:DL;AS ‘5‘)-1.“
kJ.aL:Lu_.QJJLuLQSJ‘J_JJLQ_]&E‘JLAJHH‘JJ

89 >—= 53 a,—usE-selectin 3 SVCAM-1 sICAM-1

Oiaed s oS s s 5 Sl (15 goniail 5
LS (gl e Hsdas Lad gl (500 S8 ums 55 S o
8555 59 0w (Boe olgll Jolse ol GralS lhae Gl iy
el 51 (saaiany i yol Cpl ol Gl Jas solel & slis


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

VoV R U 50 S 9k 9 S gt fU A

ISes 5 (587 il S

3 59 il K1 Gu il (Rl s ¢ 15 e b S
S EES | KRS | JUIRTR LTI PRI BUR
Slasl 5o HE S i Ly siilania SI il 4 S 1o
O3 Ol Giala8) 3ok Bl roly (a8 (b (S,
5 JUb 55l gla slew dacasca s sy o VEGF3 wi, | 5iSG
S 23358 Ol 3-8 i S K L Bilhe slad sl
poo e 5loul Bk 3 nfs s pd 5 dore s K
CTGF-P4 alas 5 abids wis; sla, 536 03 Ole Gilb3l
o5& JUbi g0 3l sLaJ sl s "PDGF6 . "CTGFS
Jla X ds—ss slad sl (Jo3 e slad sl
sLas S ol Mo s e a3l Ske 5 LYl 5 s
I g6 (IS sLaiism 05 Ol Gl G a
55 o 5 S0 S e IS 5 Giee¥ VIV V.
slie gud mds 5 (ol Hla (S 53le (580 el
T wph e asesK sl
Slasl (oo B slalnss oeladyl cuala (33,
Ol 581 ¢ a0 (sa HLad 18,5 Wl (oo 5 5 Kl
LS 55— o sad wimles 5o 5 (oo sl il

Moo (Lo

Sme) Sl Ol i silancl o il @lp
Ot o 5 9 i oo i g0 gy (00 (s 5%l (sl
b e alS Laci gu g olass (b (Shosd 5o o
ol gy g (5000 gda Gl 381 ¥ 51 (S ol 5T
S wilesls Glis aKabyT ol sa 5o Ladalllas
SLaS 5 paad (BALS o 030 95 oo el JLaS g
OLas oloLSan 5 bl s iminan gl 5 AGE
o OpebenS g o poSlee 000 s 8Ih) Sasad 4S Ll
LAY mae e bl (Slheod o W hlay
O3l S s S o B2 Hlo Jae (AIS s W) 53 e
sala saalllas 5o s g el AGE LS5 K oS a
ol S daaly 4 a3l 5 e Oainaa ool Ghals
Wil (S g 5y Boyuas s 4 (s 5o AGE oluS 5
@‘HJ\)—&:\J[A&‘JJJ‘S\’\}‘—A—HA—\%L}AGE CJL&S\)S&“)%

L2, (5 Gl Gl 8l s (ol sl (38 b

i - Vascular Endothelial Growth Factor
ii - Transforming Growth Factor-f

iii - Connective Tissue Growth Factor
iv - Platelet Derived Growth Factor

g gt S ol bo glagi ge S RS (gl e Hob
sat e slaghse 5o Al ol s wiS s eilie ileso
ey omal o s iy sl sl S g L
poSie Voo g0l Susad lSea 5 Selih s saalllas
Sl 4 e Glolass 45 4338 VY e 4 (el 5y 5
O sall 550l a8 Gliae 5a (gLl sire 5D L ol gD
o ) et L gl (0S8 pum o 85,58 4 s
Slaal 5o ssa ge Ol cdale (A L saalllas Lo Lo
5 S sl ol 3 goa w350 85, ol

iy S salaneal @8l oo o 4 185 oo GaeS g oy
29 Ce sl el S ol L (LS 5 o gle
ook o Sl Ly sa gleo (o slagi s
smbs slagiss 5l Somly glebadle L6 5 sl Aae
S wials Hlas olLlan 5 K, lin s Vs sadd Gyleys
OBalS e (bao lah 55 5a 4 S gulanl 5y 93
OILSan 5 558550 Oninpd M sdigs Hloal Gre sl clile
o Sl o Sl £ee 5 a3 S wols las
resall lale malS i bo ollas 5o wle VA Sus
G dalllas p g 5o 5l 58 o a8 e YARFY 51 510l
O3 Gl g oo aalllas L S0 S 58 o 6 S e VO£
(S 5ol T 5 S sa 4 sl LIS 51 el
IS (AR Sl gaa Ho sad alasl sladalllas 5o
@S o Sl wl Ly B6 faeliyy - Bids JI
oo Ll wis it (s smesull Hlo hae (EalS G w4l g3
saallis ool st sualiie (Al ol Lol (sladallias
S 5 s 5 S gareal o153 503 oS uls Gl als
OBALS s 33l 3 e (Sl (Shisd 4 Wie Hhlan
S Hokiloan st (g oue sl gebiade S 5 o Sae
99 B0 bl 5 e Clgll Jolse cad ol SRy
S ok 4 T bs Sl slaal 5o i3e Jale
30T ot Ol Jalse il b (s saae sall Gl
Tl e sabaly p e (Base DLl sla, KB bl
5 S sadanaal o155 503 aalllas opl He Sl T 517
olall Jolse cble ju (gols e sudS G GaeS a5
SOASd ums 858 b enlio Hu (B0 DLl oot
stalllas 5o 55 5-ma sall (BALS (ol ol it L gl
5 S sadanaal o155 5505 530 s 4 w3l S el sl
oleill s et olgill Jolse cbile 5 S g5
3 sudla saalllas o 55 e sull (RAK .0l o s (S0


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

IWAS o oF (colad 4od0jl30 (c05°  [ipal pauloylin 9 jayi9s3 53¢ gndzn  \ + A

Voo eFee sla) s 5o S gmdanid JaSe s, 93
pomss S 5E 5 5] gt GBA Y Sae 4 p Sle VAL
slos Ghlaw Lo oS wals plas ol,Kaa 5 qail ) "l
Qo0 09 p Sl VY 5 A F e 4 By s p S
Mt oA Ll s K s an s in s 5 e
Suls ol ¥ pes (boo olhlan su 4alllbs L5558
438a ¥ Odo Hyd Sﬂjjﬁjy“a;&.ﬁ \Ye 43‘)3) JJ—LA.A
RPN SR PR CE LIV SO
ARRTIS ETER TS L UEE - S B CY SR T S
A—AAJJ)_'(SJ_‘\‘@_&QLO\ACJMQLS:CIJ&J%—H“&;&A
Tl s ghlan o b3S Gu s K ge
S il 5525 4€ wols ol el 5 Slsa i pa
g wobo 4 Mase Bl 5 Hu sle ¥ Ste s A dioaal
O3 b3S s K gan s im s > (55805 a )
“\.JJL\S
alss sasad aS ol plas yuala gaallhe (K b o

Ll Joolse clile 5 o580 aaSanm 5 S plasl
AAAJJ\Q‘:HGMU‘}SJ_K‘G_.@JJ&%;LQJ‘(M
e (EalS o Bl sl (5o g4l sSuE (s 5K s0n
e oo Sl @ Wias Ollan 3 sosie sl
oSan S s sy 5 Sad il 255 50553 by
&i@[ﬁdé%})&uﬁ%ud)udéd_\s)d@m‘
oLl Joolse s 5815 3k 31 el ol Lol w4l

Wedieas aladl (B0 Cledll 5 o

gl » ©M0 Slidal il aias ol 5l syl el
S pfae sade g oBAsSy asiae ooyl S (olid
Ol IS ctassy Gl 51 (Jlo slacales dals 4 olua 35,
Ol sl vz olSle 50 i GISHIS (a3 iglas s855a
sa asle gouSia gl olidas sKayle)l plubs,K ( SEik
Lo &S g g (S pole oKl aad solio 5 53500559
09 SUSES 5 o yiae Gllen 5 Wu s (5oL 3alas Gl plasl o

ol 1 S LS dalllas

sla, 86 2, Ylaal s PDGF CTGF TGF-B s,
sladsbes (oo s Jubsast lad sl 5o Ko wd,
o Lo somd Jlas Koo Jsm s sbadsle JL3ise
Lo la,sisl ool M i e Ladlis SLe
o cal eel as Gl s 1S bS5l
o oS5l Lo sy 53 AGE JSA5 g0 . i oo
Lol Ul 0¥ 5TV 39S dlan 51 a5 505K Jslow
294 e 5L gols SLag S 6555 b Jluall (sl 1
o Cnl s was e (uAlS wisls sea (sl ool (S L
s (55058 laS 550 Lt (55330358 (il 331 o
03 Ol AGE oS, 5 a s o siigs Lagnig s 4
555 Ol 4 5 aian e il 1, VEGF w550
Gob O 0aBs oy 189 5 (oo il st (il 381
RSP ST B
5 Sdpnla wl s 35 a3 ala saalllas 5
3 po— il S5 K e ble (alS G GaeaS g oy
e Ohlass o G LSS G oK gat wis o
003 ey o gladlas (o eSE sy bo (Shsos
S PO PRSP S PR N P W ]
23 05 LS G s K san am o 5 e Ll
stalline slaciily asl i B el st alail b olslas
Slas LKe 5 el se ol aulad dwmlio 5T L 1, suals
O pSke Y (liae ) Sl ol 53 30 523 4 il
P Olee ) OeleSsaom 5 (0% 000 pSHLS 58 1))
Slags s 4 (09 008 p S-S 8 I o a S i
Oloe o o sl S5 K GralK a3l (plas
5 tbsolse saallian sladisly cddl so ane " s g0 VY
32523 Jls & Blgee ol saalllas sladiily b ) ,San
o Ol S gnom 5 Sl ol Sl ol Ss
LAt g 5o sealie Gl 925 € 3l pliae slagh s
e 59 S Gagans gladallas s Slas Sl
sl S K ehle o SO gl il JaSo 55800 53 923
sa- aladl (s (54l s sSU s sat wis s 5 e
5 osSla b cblhs 5 als gaallae GGl b el
S a0y BLAS Y g s ohlas Lo aalllas U ol ,Sas


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

VoA (@b (S 3 S o e 5 Sl ply F1 OIS 5 e il
References hypertensive patients. Kidney Blood Press
Res 2009; 32: 106-9.

1. International Diabetes Federation, Inter- 13. Rubio-Guerra AF, Vargas-Robles H, Aygla
national Society of Nephrology. Diabetes and GV, Escalante-Acosta BA. Correlation
Kidney disease: Time to Act. Brussels: between circulating adhesion molecule levels
International Diabetes Federation 2003; 15- and albuminuria in type 2 diabetic normo-
45. tensive patients. Med Sci Monit 2007; 13:

2. Ruggenenti P, Remuzzi G. Nephropathy of 349-52. )
type 1 and type 2 diabetes: diverse patho- 14. Granger DN, Vowinkel T, Petnchazy T.
physiology, same treatment? Nephrol Dial Modulatlon of th.e inflammatory response n
Transplant 2000; 15: 1900-2. cardiovascular disease. Hypertension 2004;

3. Gross JL, de Azevedo MJ, Silveiro SP, 43:924-31.

Canani LH, Caramori ML, Zelmanovitz T. 15. Pasceri V, Willerson JT, Yeh ET. Direct
Diabetic nephropathy: diagnosis, prevention, proinflammatory effect of C-reactive protein
and treatment. Diabetes Care 2005; 28: 164- on human endothelial cells. Circulation 2000;
76. 102: 2165-8.

4. Schena FP, Gesualdo L. Pathogenetic 16.  Willerson JT, Ridker PM. Inflammation as a
mechanisms of diabetic nephropathy. J Am cardiovascular risk factor. Circulation 2004;
Soc Nephrol 2005; 16 Suppl 1: S30-3. 109 Suppl 1: S2-10. .

5. Navarro JF, Mora C. Role of inflammation in 17. Melhem _MF’ Craven 'PA, L}achenko J,
diabetic complications. Nephrol Dial Trans- DeRubertis FR. Alpha-lipoic acid attenuates
plant 2005; 20: 2601-4. hyperglycemia and prevents glomerular

6. Soedamah-Muthu ~ SS,  Chaturvedi N, mesangial matrix expansion in diabetes. J
Schalkwijk CG, Stehouwer CD, Ebeling P, Ar_n _SOC Nephrol 2092; 13:108-16. )
Fuller JH. Soluble vascular cell adhesion 18.  Winiarska K, Malinska D, Szymanski K,
molecule-1 and soluble E-selectin are associ- Dudziak M, Bryla J. Lipoic acid ameliorates
.ated  with micro- and macrovascular oxidative stress and renal injury in alloxan
complications in Type 1 diabetic patients. J diabetic rabbits. Biochimie '%008; 90: 459—9.
Diabetes Complications 2006; 20: 188-95. 19. Nakamura S, Li H, Adijiang A, Pisch-

7. Hwang JS, Wu TL, Chou SC, Ho C, Chang etsrieder M, Niwa T. Pyridoxal phosphate
PY, Tsao KC, et al. Development of multiple prevents priogression of diabetic nephropathy.
complications in type 2 diabetes is associated Nephrol Dial Transplant 2007; 221.2165 -74.
with the increase of multiple markers of 20. Degephardt TP, Alderson NL, Arrington DD,
chronic inflammation. J Clin Lab Anal 2008; Beattie RJ, Basgen JM, Steffes MW, et al.
22 6-13. Pyridoxamine inhibits early renal disease and

8. Choudhary N, Ahlawat RS. Interleukin-6 and dyslip.idemia in the streptozotocin-diabetic
C-reactive protein in pathogenesis of diabetic rat. Kldney Int 2002; 61: 939-50.
nephropathy: new evidence linking infla- 21. Williams ME, Bolton . WK, Khahfah RG,
mmation, glycemic control, and micro- Degenhardt T'P, Schgtzmger RJ , McGill JB.
albuminuria. Iran J Kidney Dis 2008; 2: 72-9. Effects of pyridoxamine in combined phase 2

9.  Baris N, Erdogan M, Sezer E, Saygili F, Mert studies of patients with type 1 and type 2
Ozgoniil A, Turgan N, et al. Alterations in L- diabetes and overt nephropathy. Am J
arginine and inflammatory markers in type 2 Nephrol 2007; 27: 605-14.
diabetic patients with and without micro- 22. Morcos M, Borcea V, Isermann B, Gehrke S,
albuminuria. Acta Diabetol 2009; 46: 309-16. Ehret T, Henkels M, et al. Effect of alpha-

10. Navarro JF, Mora C, Maca M, Garca J. lipoic acid on the progression of endothelial
Inflammatory parameters are independently C?H damage aqd albuminuria in patients with
associated with urinary albumin in type 2 diabetes mellitus: an exploratory = study.
diabetes mellitus. Am J Kidney Dis 2003; 42: D}abetes Res Clin Prgct 2001; 52: 175'83-
53-61. 23. Vincent HK, Bourguignon CM, Vincent KR,

11. Clausen P, Jacobsen P, Rossing K, Jensen JS, Taylor AG. . Effec'ts of glpha—lipoic aqid
Parving HH, Feldt-Rasmussen B. Plasma supplementation in  peripheral arterial
concentrations of VCAM-1 and ICAM-1 are disease: a pilot study. J Altern Complement
elevated in patients with Type 1 diabetes Med 2007; 13: 577-84.
mellitus with microalbuminuria and overt 24. Block G, Jensen C, Dietrich M, Norkus EP,
nephropathy. Diabet Med 2000; 17: 644-9. Hudeg M, Packe?r L-. Plas.ma C-reactwe

12.  Rubio-Guerra AF, Vargas-Robles H, Lozano protein concentrations in active and passive

Nuevo JJ, Escalante-Acosta BA. Correlation
between circulating adhesion molecule levels
and albuminuria in type-2  diabetic

smokers: influence of antioxidant supplemen-
tation. J] Am Coll Nutr 2004; 23: 141-7.


http://ijem.sbmu.ac.ir/article-1-737-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

WA o' oF (colad 4ot jl35 (co,9°  (ylpal pausloylin 9 juyi9s3 326 gndzn \ \ -

25.

26.

27.

28.

29.

30.

31.

32.

33.

Friso S, Jacques PF, Wilson PW, Rosenberg
IH, Selhub J. Low circulating vitamin B(6) is
associated with elevation of the inflammation
marker C-reactive protein independently of
plasma homocysteine levels. Circulation
2001; 103: 2788-91.

Talwar D, Quasim T, McMillan DC, Kinsella
J, Williamson C, O'Reilly DS. Pyridoxal
phosphate decreases in plasma but not
erythrocytes during systemic inflammatory
response. Clin Chem 2003; 49: 515-8.
Chiang EP, Selhub J, Bagley PJ, Dallal G,
Roubenoff R. Pyridoxine supplementation
corrects vitamin B6 deficiency but does not
improve inflammation in patients with
rheumatoid arthritis. Arthritis Res Ther 2005;
7: R1404-11.

Kang KP, Kim DH, Jung YJ, Lee AS, Lee S,
Lee SY, et al. Alpha-lipoic acid attenuates
cisplatin-induced acute kidney injury in mice
by suppressing renal inflammation. Nephrol
Dial Transplant 2009; 24: 3012-20.
Chaudhary P, Marracci GH, Bourdette DN.
Lipoic acid inhibits expression of ICAM-1
and VCAM-1 by CNS endothelial cells and T
cell migration into the spinal cord in
experimental autoimmune encephalomyelitis.
J Neuroimmunol 2006; 175: 87-96.
Yamagishi S, Imaizumi T. Diabetic vascular
complications: pathophysiology, biochemical
basis and potential therapeutic strategy. Curr
Pharm Des 2005; 11: 2279-99.

Mason RM, Wahab NA. Extracellular matrix
metabolism in diabetic nephropathy. J Am
Soc Nephrol 2003; 14: 1358-73.

Shah SV, Baliga R, Rajapurkar M, Fonseca
VA. Oxidants in chronic kidney disease. J
Am Soc Nephrol 2007; 18: 16-28.

Forbes JM, Cooper ME, Oldfield MD,
Thomas MC. Role of advanced glycation end
products in diabetic nephropathy. J] Am Soc
Nephrol 2003; 14 Suppl 3: S254-8.

34.

35.

36.

37.

38.

39.

40.

41.

Bohlender JM, Franke S, Stein G, Wolf G.
Advanced glycation end products and the
kidney. Am J Physiol Renal Physiol 2005;
289: F645- 59.

Uribarri J, Tuttle KR. Advanced glycation
end products and nephrotoxicity of high-
protein diets. Clin J Am Soc Nephrol 2006;
1: 1293-9.

Susztak K, Raff AC, Schiffer M, Bottinger
EP. Glucose-induced reactive oxygen species
cause apoptosis of podocytes and podocyte
depletion at the onset of diabetic nephropa-
thy. Diabetes 2006; 55: 225-33.

Muellenbach EA, Diehl CJ, Teachey MK,
Lindborg KA, Archuleta TL, Harrell NB, et
al. Interactions of the advanced glycation end
product inhibitor pyridoxamine and the
antioxidant alpha-lipoic acid on insulin
resistance in the obese Zucker rat. Metaboli-
sm 2008; 57: 1465-72.

Jacob S, Ruus P, Hermann R, Tritschler HJ,
Maerker E, Renn W, et al. Oral
administration of RAC-alpha-lipoic acid
modulates insulin sensitivity in patients with
type-2 diabetes mellitus: a placebo-controlled
pilot trial. Free Radic Biol Med 1999; 27:
309-14.

Evans JL, Heymann CJ, Goldfine ID, Gavin
LA. Pharmacokinetics, tolerability, and fruct-
osamine-lowering effect of a novel, contr-
olled-release formulation of alpha-lipoic
acid. Endocr Pract 2002; 8: 29-35.

Kamenova P. Improvement of insulin sensi-
tivity in patients with type 2 diabetes mellitus
after oral administration of alpha-lipoic acid.
Hormones (Athens) 2006; 5: 251-8.

Huang EA, Gitelman SE. The effect of oral
alpha-lipoic acid on oxidative stress in adole-
scents with type 1 diabetes mellitus. Pediatr
Diabetes 2008; 9: 69-73.


http://ijem.sbmu.ac.ir/article-1-737-fa.html

Vol 12 No.2 July 2010 Iramian Journal of Endocrinology and Metabolism | 194

[ Downloaded from ijem.sbmu.ac.ir on 2024-04-20 |

Original Article

Effects of Combined Administration of Lipoic Acid and
Pyridoxine on Serum Systemic and Vascular Inflammatory
Factors in Patients with Diabetic Nephropathy

Noori N*, Tabibi H', Hosseinpanah F2, Hedayati M2, Nafar M3

'Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food Technology Research Institute,
2Obesity Research Center, Research Institute For Endocrine Sciences, *Department of Nephrology, Shahid Labbafi
Nejad Hospital, Shahid Beheshti University of Medical Sciences, Tehran, |.R. Iran
e-mail:hadtabibi@yahoo.com

Received: 26/8/2009 Accepted: 31/12/2009

Abstract

Introduction: Systemic and vascular inflammation are two risk factors for the development of
diabetic nephropathy. In diabetic patients, serum systemic and vascular inflammatory factors have
positive correlations with albuminuria. The present study was designed to investigate the effects of
combined administration of lipoic acid and pyridoxine on the serum concentrations of these
factors in patients with diabetic nephropathy. Materials and Methods: The study was a double-blind
randomized clinical trial in which 38 patients with diabetic nephropathy (23 females and 15 males)
were randomly assigned to either the supplement-taking or the placebo group. The patients in the
supplement group received 800 mg lipoic acid and 80 mg pyridoxine daily for 12 weeks, while the
placebo group received corresponding placebos. At baseline and the end of week 12, a urine
sample and 10 ml blood was collected from each patient after a 12 to 14-hour fast and serum high
sensitive C-reactive protein (hs-CRP), soluble intercellular adhesion molecule type 1 (sICAM-1),
soluble vascular cell adhesion molecule type 1 (sVCAM-1), sE-selectin, Interleukine-6 (IL-6),
glucose, percent of blood hemoglobin A1c and urinary albumin were measured. Results: In the
present study, no significant differences were observed between the two groups in mean changes
of hs-CRP, IL-6, sICAM-1, sVCAM-1, sE-selectin, glucose, percent of blood hemoglobin A1c. Mean
urinary albumin concentration decreased significantly in the supplement-taking group at the end of
week 12, compared to the baseline (P<0.05) and the reduction was significant in comparison with
the placebo group (P<0.05). Conclusion: The results of the present study indicate that combined
administration of lipoic acid and pyridoxine has no effect on serum systemic and vascular
inflammatory factors, but it reduces urinary albumin concentration significantly. Therefore,
combined administration of lipoic acid and pyridoxine may have an effective role in retarding the
progression of diabetic nephropathy with a mechanism different from the effects of these
supplements on inflammation.
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