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ABSTRACT

Background and Aim: Peripheral and central nervous system neuropathy occur in chronic
diabetes with uncontrolled hyperglycemia. Beneficial effects of sodium valproate have been
demonstrated in neurodegenerative diseases. Sodium vaproate has neuroprotective and
regenerative effects via modifications in gene expression. In this study, we investigated
effects of sodium valproate on the modifications in the hippocampal levels of NF-KB, AP-1,
S100B and GFAP as a consequence of alloxan induced diabetes.

Material and Methods: This experimental study included 24 adult male C57B15/J mice.
Diabetes was induced by injection of aloxan (150 mg/kg; i.p.). Sodium vaproate was
administrated (100 mg/kg; i.p) every 72 hours for two months. Fasting blood sugar levels
were measured at the beginning and at the end of the experiment. Then animals were killed,
their hippocampuses were extracted and prepared for measurement of biochemical factors by
ELISA Kkits.

Results: Increased blood glucose levels due to aloxan induced diabetes were significantly
reduced following sodium valproate administration (P<0.05). Also, chronic sodium valproate
administration in diabetic animals significantly reduced elevated levels of hippocampal NF-
KB, S100B and GFAP (P<0.05).

Conclusion: It seems that sodium valproate can adjust diabetes induced modifications in the
biochemical factors of the hippocampus which are indicators of cell damage, and maybe
effectivein prevention of diabetic neuropathy.

Keywords: Diabetic neuropathy, Hyperglycemia, Valproic acid.

Received: July 30, 2018 Accepted: June 28, 2018

How tocitethearticle:

Behnam Amirpour-ngjafabadi, Mahsa Gholami, Parvin Zarie, Sirvan Hossieni, Mehdi Sadegh
Effect of sodium valproate on adjusting increased hippocampal levels of NF-KB, S100B and GFAP
following alloxan induced diabetes.SIKU.2018;23(4): 78-87.URL :http://gku.muk.ac.ir/article-1-
3586-fa.html

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. Thisis an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY -
NC), where it is permissible to download, share, remix, transform, and buildup the work provided it is properly
cited. The work cannot be used commercially without permission from the journal.


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

VA-AV/IBQY 53 9 131 7 oo § Cuny 8)9s / oGws)s 3b)y eole 2lEkils (ake alas

INF-KB )56 (405 g g (il 391 12> g2 o 1 gl (S50 oy 5
ST b o s cobd 8 18 GFAP g SI00B

"800 Suagn ¢ g N9 g ¢ Bl 99 ! oM Lo | SOLT iR 593 el pligy
STyl el (S psde oS5 ¢ g gmetils Dlidioed €S

S5l Sl (K psbe o8ty ¢ S gy 0dSTils (55 5 g 03,8 k)] gl IS (g gmeils ¥
M.sadegh@arakmu.ac.ir e AP-FFAVFD: Yiub dls (STl Sl (S, p sl o8liils ¢ S5y 0dSCils (5558 05,8 X

o
Q\jﬁjbg..:inQ\;i..kh:dn‘c)omd}:f;}?u\:él{&aj'ng.{l.l:&)sLg}ffjdbﬁaugL”lWT:J&j Lo )
G905 el a5 (G5 TBlos SIS OSSOl i b s edBesls LS Slasl o 2 Glasilen 3 e
AP-1 NF-KB (s, 556 oS 58 Ol 50 o Ol o ot Sl lly o e 0155 &S LS ol andllas 43 syl

2l S gy p 1y ubs 51 36 GFAP , S100B

MAKG; ) 0LSIT G205 b o> Juke s 030zl COTBLISII Bl 5 fige o YF (o2 aalllan (ol 55 0 (w9 (9
A5 i 35 Ollse 4 ole 55 Do 4 LSS Cele VY e (Voo MO/KG; i.p.)jppr{.u Sl ly i sl (V04 1P
5Tl S en 5 i Dbl g e L2 &S o3 b i le3T (slgl 5 1l )3 o3 ys 3 6,5 0 L lal o
A5 ol ELISA (oS bav g glocd s sla, 556 S S o3 sl (g slwesleT

oalS (g lslime oy gumds Sly Ll sm anlegs oy95 Jlis 4 LS JT L 5 Sl LWl 51 AL O B 5150 a8l
oS g Oljae 5 addinlou| il 331 (golsliae Oy gty (2bs Sblgm 53 Slg,dly oo josms cwmen (P<0/00) il
(P</00) 5 5 0, 1,S100B s GFAP NF-KB sla, 556

2L Jsbe T el pladsn Sy S8 i Cobis ladaly Ll 5 oo ke Dy Al ey n i 4 25 8 4o
AL g0 e 31 (3 Uy 5 e ezl 5 S Ol S gt

oS em el G5l b Sl s i ST Solg

AV/17: o ds AVIO/YY 1 ol a-Dal AV/F/Aidlis s


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

VA @Gsbo sxge

A5l sl g G s sl asls 0l (4
Ol il 8l oD (MY )yl 551, GFAP
VU e s Gy T 45 550 ol GFAP
el s ol s ey g 1, S100B 55 - )
¢S S100B .(\ =S o Jg a0y,
s T Sl 5 Jsb 515 (155 5 SIS
Glwd GSS ol gl o b5 s a ST e
L Jeoles oo b 51 (6551 o il 5 Sl o ¢ 5y T
OV o Jos ot sla 55

03 eddantld 6a)ls e Sy Iy 5 del &Ky s
OT ooy 5 blome Sl 311,51 8™ Sl o0 O jloy
oddosls O 531555058 sblen sladde o
Dals Osteed Hlea U sled a3le ol L(00-VF)
st 53 5 ol il ST Glg st Sl X o
S ol sdzosls Ol L09)5 )8 L 1 LS oL
@15 &5 SRl Al e Htals O e sla 8l
VLS Ol 1y Fs,e Dl 51 56 glacawT
by 556 Hlee b lg 1y 45 ol okiiosls OLES (pimmon
LT oy 5o ooy il Sl o 55 5T
(OVF 5IA)5 45

gl SRIB 5o edis JRST 0 W8 I e g L
s Slae It sl Yzl 5 55T sla,sSB
S S @ e s b (0Gb ol as e
T Lol 3 1y Olg s oy Clablos 5 Shas &S
Jla| ol aallas s (Yo )ums o OlES wae e
Sabs 5l AU Shass s lp Sl O3 e
L33 OLaS Lmme gwy 93 Ll e 3 .C.,.w\a.\.icjb.a
Sadshe e SRl o (b Jdbe 5o Dl Iy &
YV e 4Bl Il 0 4B Ol 5 S sl
S abs S ladkely S e Dlallls i s LYY
35 03,55 gy 1 OT 5 Sls,dly 515 Glhays ol
2315 o Sl Iy 5 09 S b ol

O 8 g 53 oS s S8 leacd sy DIk O,

400

S 28 3l e 3 Ses el Olgea Sobs
ok J 5 Dk 5 o e S5 Slas o
Calibes Sl ol @ e ubs (g 53 O A3
Cabs Jbs 4 65 0 5 e Slael Slsos sk
s el Jml s Il a5l e Obles s J 287
@ 0> b Jleel s DS e (S~
5 AR LST e 3 0dis J 287 abs 51 36 Sl s
LY=1) Sl oot Ol oL slads sl

a0l J S O g A8 s e Ol L )y
o Slws0 s I e 53 5 S5 By e am]
e T 3 i Y| o 3 545 e La il
U S5 s o Slall s ae cladsle
) Gl Sl )0 s 5 By s ]
J 58" 055 A ) b ed e Ol e es
03,5 S sk Js Gl ply Lo oS 0kl
Sl S ss b e s e O3Bl ol ) o
0L s sy (O-F)iyls o )3 1) omae lad sk
ool o ols 3 56 e uls 4 U s
SAP-1 i o)l e (sl 5876 0L )55
S sl e 115 51 0T JLs a5 NF-KB
o—men s INF-0 5 IL-1, IL-6 k5 Lgdl sla
Sl o Sy 50,5 sla, 5SB la,y rals
V=) b oo Alms Glosn g Mt 5 S 0T
ST ades ol iikiies gl i a L La Sy 2l
sl cab s, Shee (6l La (s 59555 03,5
Glial Fibrillary Acidic . Sl 535
J—ls gl a sy sy e (GFAP) Protein
5 Sl Sy T L s e S
ol B gl o5 )l (e g5
sl s b Gl gladnlp b oy T
&l e Oly e o L GFAP Ol s ol
NLT s ol GlIOSIS 5 Lgdl sla 25Ty

19V (53 g 13T /7 oow g Cuny 8)9s 7 HlGws)S 30}y eole slEIIs (alc alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

«Olgplg ()5 . Ae

DS JT Todoen 5omly 055 L3 L Sblp (YW) s
O A3 ojbes Cele VY 5l w5 L35 il
Sly s oS il wbs o5 8 (s (5,805l
o Sl 058 2bs 3l 4w (Alloxant+Vap)
MAIKG; ) 555 b puober gl ole 55 Dok VL g,
o Goup Sl 4 HLeSS Cele VY e (Ver 1P
YF)

OLS I Glow Sl g 4 :(VAIP) Sy 15 05,5 (F)
Slg s ole 55 Ods 4y e 5 A Gy 5 ol by
4 LSS elu VY s (Vo MOIKG; 1.P.) 555 L e
A Gy Ollees

Jlo i OLS ST glow Sl g (SAINE) Il 05 8 (F)
el VY o ols 95 Sl & e 9 L3S Lo Sl
S Gp odle b sleSs

b sla) sS6 (6 S o510

oo ,S 55 Al Ot A5 (Dl 5 aalegs 0593 DL 5
A5 L ige e b (S o3 le3T
e 03,5 ol 5 e 038 Mo Sl ey 5 KAE Sa
o ys A gl yo szl Al S e S3L e
Il b, 586 (6, S o5l gl s (135 51 8 sl
23 s spbigen o8aws I eslizal LGS s 3L
o ST sl Dlind 5L Jskos 2l Sa Ve
Were TPME s boaids ¥r o 05500
3o Sy Jel g e 515 A S Sl
Gl Jle ((Y0) Wi eslimal la,SE (5,805l
b plowl ST faadly s Gobo 5586 (S o0l
oS sed 53 5586 olie 5 yluliel e I eslena
o3lial (5 T Jow (gl 5 drlons ila3T (slaoy S
Al

SobeT ubos

Je 1, GraphPad Prism LT izl s Sl
51 Laesls @J’y' 055 Jla i ow) p (8 S oslinal kel
Kolmogorov-Smirnov normality test o7

oy QS HIT L dsldl Cobs Jue s edis J 8
s GFAP APl NF-KB (sl,s06 oS
wjf)l}‘uJUa.ast

I3 P93

KHH

55 C57B15/J ; ige o ¥F oo addlas ol s
055 Lz 4 Solar sba @i Vo oNY o 03 gdous
O syl oles Ll b 55 Sl Ldd ks N=F
Lo ol celu VY - ok el VY 5 (YY-T°
S M J gl b S 515 10 5 O w0 33T g s
ol G 4208 Sl oo Gb A& lo3T Sl g L
.MCﬁ\.&)d{b‘é&ﬁr}b

2 Lacs 31 o

oAl J s s (Sigma Aldrich, USA) ols )T
b e Slsdly 5 S8 s o ol (10/9)
Gerot Pharma, ) CONVULEX (s ol
oS I Ly kiL O AB Ad eslid (Austria
> s 5l 6,80 L s (Accu-Chek, Roche)
Abnova, ) ELISA (koS w8l
s GFAP APL NF-KB (s, 356 ol , (Taiwan
S5 eslimulsy e gladsn g ,Sojlul sl S100B
s g

AlesT slaes 8 5 Cubis Juke sl

(o MKy ols JT (Alloxan) abs o585 (1)
s Soygon (10/8) e Jlj 53 Jos &y s
G 1 sl (YY) ws Gy Sl 4 (LP.) Sliw
Sllg oplply t4s el WAL Condy 53 Giy5 Ao
G5 0l b 8 i VY Cele 51 OLS T s’ sl 5o
A8 G5 3 e Sela VY sy S 4 g s Ok
GV O w3 L Sl 5 b (S 03100 bl s 0 5

ol sl sl Ol Olgea Yoo mg/d

109V (53 g 131 /7 eow § Sy )9y 7 oGws)S 3b)y eole 2lEkls (ake alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

Al Gsbo 53¢

L oobline sl (VPA £ YA) Sls 15 S sl s
Mean <) pou o osls () Jsds) Cbll e 05 S
e %05 8 A 55 s 4 ge sl g Wl 41,1 £ SEM

sl gleas & 0 a8 palie Kle ) Jpur
Slg g oS el s b 5 (Didbetic) s oy 8
OLS JT Gy 3l ae celu vY (Didbetic+Valp)
OLL 3 aS Jb= 55 sl OLas 1) O A8 Hlsliae 21580
oS 3Ly b ey S s LB Sl ly e ole 5
Golstas  Oysea  (DidbetictValp) oy Ji
Ol by o3 8 L1y olsline Soslis 5 asl ialS
HP< /00 5 ol 055 b awlin 3 P< 0700 a5 s
oyt Wosls das o LS 1y s 055 b awslis
05 8 A 53 kel sl 5 Lletzasl,l Mean + SEM

05037 b cilasT slos S m slaesls s oslizul
oSS 05a5T e s One-way ANOVA
g 4 b osls b S 15 awlie s, 4 BOnferroni
Gobslas Lesls P <o/ 5 wlenssl ) Mean=SEM

i3 3y g 058 A 53 Olgem P sldes .25 8 13

B @l
Lodd (2> Sl Ot A8 5 i Sy Iy 50

OlS JT
b 03 8 05 4B DS IT G5 5l e sl VY
FYA) Sl s 0diS S5l s b0y S 5 (IO E YY)
£10) e 05,5 b aslin 5 1 (g lsbae 2l 53l (Y50
L 8 255 S Jop (P <e/00) sls olis (Y0
05,5 L (lslme Sislis Lsg 038 3Ly Syl
ol (5, S o3Il O3 A5 0 gDy () Jgd) CoBIL b
35 1) gulsbian il 3l andllas OLL 53 olesT (glaey S
V) ol 0 5 L oamlin 55 (FVF EAF) obs o S

s 058 S Jys (P <eri0) sl ola (VYY

T laes £ 0 A5 olie (ke ) U

(Mg/dL) o= 3 sl

Sl dls G 7ele 530053 OLY OLS JT 51 g el VY 3T shaes &
WYy &ine) Ju.

Voot q valp) iy Jis

# ¥V + AF #¥V0 £ YN (Diabetic) zb»
#HASAL YA % Y90 £ YA Slodly eSSy sl

(Diabetic+Valp)

(P<evd) syl ylstiae 2l (/Y E4/e$)
oS 3L s by Sl g3 Bl ol &S Sl s
s oS Seobe el O Sl
05,5 L awlio ;5 (/RO E 2 /2F) Sl Jlg oS3l o

oS g NF-KB 0150 55 15 glsbae als 2bs

S Ty I SR RCE PP [P

OLS JTLeds 2bs Sl ;3 AP-1 s NF-KB
S sen 33 NFKB 386 mbw o lT amslis
05,5 53 )5S opl Ol o 55 0L ulajT glaog S

oAl 05 8 b awlie 53 G/AF E 4/0Y) abs Sblse

19V (53 g 13T /7 oow g Cuny 8)9s 7 HlGws)S 30}y eole slEIIs (alc alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

- Olgplg ()5 wyp AP

Iy olsbme 288 b3 o S L awslie 45 (Yoo £1Y)
(P<e/:0) was o 0l cuS 5 S1I00B 05 s
03 g es,S dl,ys Sy My b oS a5 S e

(Y s ga8) I (g 5lskian sl e 09 S L awslie
on GFAP 56 oS olie (bl awslis
03,5 33 35S cpl Ol & 513 OLis iule3T (slaoy S
+9) ooy S Lamlio ;5 (Y9 E V) 2bs bl
ol S Jops (P<e/ee)) syls (gylsliae il (PF
Oy Slg s oSl )3 by bl 5 il 3l
V) Sls s kS il s s e S S (sosb 4 cods
55 1) lsbas 2l obs 0 8 L awlie js AV
w.(P<~/~\)u\.a.>@ olis %JJ;:.AGFAPO‘}:.A
bamlio 53 L3 03, Sl ys Slg s b oS a5 8

(Y s ga8) I (g lsbkian gl lu oy S

0.8+

0.64 T T

0.4+

0.24

NF-KB level (IU/mg Protein)

AP-1 level (IU/mg Protein)

1.0 2.0

L 8 255 cummes (P<uid) was . Ol
Al 038 L amlin 53 Ly 638 ibys Syl
) 15 503) S8l (g labine & sl
2 AP-1 656 Ol a8 515 0lis s osls (g lT Julows
o2 b olslae sl ialejT (glaos S oS pen il
L) s 53) 5,10
5 S100B JUS s, 56 o et sl St
OLS T Lot b Sbl s 53 GFAP
5, S100B 5SS s ot ST Sy
05,5 33 3556 cpl Ol & 5ls Ol iule3T (slaey S
£F) oo S L awlie j> (Y90 £ 1Y) abs Sl
ol S Jomys (P</an) 5yls (gobsbiae il 3l (VWY
Ol Syl oS bl ys by Sblse 4 i3l
Sly g oS Cilys s o5 8 S 6ysb 4 wodd

] Saline

1M Valp

Bl Diabetic
T L E= Diabetic+Valp

1.0+

0.54

0.0 0.0

05051 3 ONe-way ANOVA 0503 s Ol Sl s Jow s oo ol 31 56 NF-KB (g)ls abens 586 200550 N ls gas

Iy golabme ial530 (SAIINE) -l b awslie > (DiBDELIC) s Sblse oS s 53 NF-KB (g)ls e, 5576 515 oLzs Bonferroni
&J}?:Aclﬁ.ua))‘u\f .AS@ d‘j-? Ls)bw Q)}.ﬁ&{ U gf*’.‘)" u{.‘ (DIabetIC+Va|p) g;—“'Ll: QU‘)_})) Ql}f)\j C,é\.ﬁ)} OLA}JO)}.)} u\.f@
Ly sobs 0 S bawglia P /00 5 pdlu o S b awlin 5 P< /00 sl 0l aalejT (slaes S 55 1 (lsbine Sislis AP-1 (g3l abens 5 5576

sl Olgm % 05,5 55 505 3l 5 Lo S, MEBN £ SEM &) goss baosls tas o 0L

109V (53 g 131 /7 eow § Sy )9y 7 oGws)S 3b)y eole 2lEkls (ake alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

AW 3sbo (s3g0

EE

2004 =

1004

S100B level (IU/mg Protein)

GFAP level (IU/mg Protein)

=]

300+ 150+

100

504

0

] Saline
ok (M Valp
El Diabetic
"7 B3 Diabetic+Valp

o 3 One-way ANOVA (4037 .5 85 0l 1, GFAP 5 S1I00B (gls, 556 Ol 2ol 3l 53 e 3o Subs &l 3 o Sl s Yl g

(Saine) sJl b awlis ;> (DIADELC) wbs Sblse cuS sn 53 JUS ol Lol 5586 55 o Ol sls Ol BoONferroni o7

Sy pons |y JUE Gl gS6 o I (DiabetictValp) wbs Sbise 53 Sy s 3l ole 53 055 LS o Iy (glsline il 5
.M;doLu\)@li;a,)ft{wu.@##P< o/ ,#P<~/~m‘~x5u°,f\{w_uﬁ s P< /o0y 5 Py (il o ST 01 (gylaline

el Ol ¥ 05 5 a3 L 4 ges sl 5 Ll sl MEAN £ SEM &) s ba 031

AYA-YA) b oo il 8l e 3L 53 NF-KB ale-
iy 05058 ;s NF-KB ol ods obs sls &y 53
ol e SLass Lol en S Al BP0
L oSl b Lol Sl K DS uls (1)
(Reactive oxygen species) ROS 1S ol 31
(advanced glycation end-products) AGE
Sl opmean (FY) 555 o NF-KB (g5l Jlé s
s IL-IB wile gl Sl 5 b oS J ) aba
L cow NFK giludle o Gl oo TNFa
b SLoos 03 00 4 Sewlee (N1 5 Sl
Shaes ol Caeal 4 oam g bl ol (YY) 545
N AL Shass 7554 5o b bl 5 b oSzl
Sledd b g Wi o 8 olse 5,8 LK Lo
S b b e Sl (Ses S e 1) 0T
ss0als Ol i Oladle . isd Cubs 51 S6 5l e
S b 5L NF-KB Sl Js Jlee ooty 1 oS
Ol ppomen (FY) das e plowl a4 O JU
NF- ledl oS u b Slgdly 457 Sl addosls

S e Al ke WS S5b 0L Ll s KB

bl ol s 315 OLES andllas opl 53 Lo glaaily
Sl Sran i 053 (03 QLS AT Leds (2l
Oljee 53 eddiolemsl (Rl ioman 387 Iy 5 5gs ol
Sl sS6 5 NF-KB ()5, a5 555 saS gt
Copan o 5 ks I 56 GFAP 5 S100B Jus
Oy wop 03 4 Ol e Slols peje
313 05 b 5 NF-KB (s 5 aems 5556 oS 5n
3305 J S oS om 5 ilis Jis 4 5586 ) o
05SE S s b RIS e 3L
NF-KB 51w gLz 1 g lsbas ouis AP-1 g 5ls pasens
Ld (Glatn s 55 Sl sSE 5 55 a2 AP-1
L bl sl 586 alan 51 Calisen o035 1587 oS
2 ) s 8 NFKB ous Je aS’ o J s
sy Jobo e 5 gl ol ol sl 3
SIL-1B TNFO wile Calises sla 5905 4 Jlas!
= L kely oa (YY) uS e 5L Y 5658 IS
Shass g 0 S Llesls Ol e sl iy F L

N&isml Gy sSh mhaw 2olT gladds 55 2b>

19V (53 g 13T /7 oow g Cuny 8)9s 7 HlGws)S 30}y eole slEIIs (alc alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

<Ol (RS Gy AK

WU ladshe ol jasle by g6 )y o
Sl o b e s Sl Ol L andla
Slg oS gen 5> S100B 5 GFAP o 15 e
o) Dls s pase Opan 0y93 oD 5d o (SLo
s GFAP il aS o Ol 1) adl 20530 5l
Ll andllae 5 Cubs Jue S gon 3L s S100B
sk b gl &y s anllas 5y L'f.wbr.h o Ol
s GFAP — S sy esls Ol ewssy gl L
s IS laidy 5 oS sea Sl > S100B
(VLS o 1y 58 05 8 @ S 5 B 21530
ol gl ol OlST 5T 5 eslizal Lsls Olis LOT
L) pl e Ol o WIS o e S E
ol ok slgiiey s gy 3 Cptmed (V) ¥)5 40
Sy 351 S1I00B 5 GFAP o 015 (31531 o
Wl 5 53 o e 1 (6 el & S gn L
Cobs W (gl ol ealatul e i a (YY) Sl Cubis
Ll 5g )t il o3liinl b ) STde Gl () 5o
Je 3l b slaasl b Sl on 5 36 53 0T (glaasly
g 00 Cpomad Sl QLS PT L ol sl Cobs
B 2158 Ol 53 e Sl s S eslizal 51,18
« S100B ; GFAP S5 Olje » Subs
ey S s b e andllas bl oo (Bl T st L
593 L Slg,dls a8 5 enls OLES qwy o o dls Sl Sean
Ll oo ain &S Do 4 S5 3 LL s ¥ MO/KY
Sldlas 358 ST aT le Jobo sliw J2alS o
0905 S8y 2 bl JILs & Ol g 4 Ll esls OLES
b 08T a5 3b 5 e Susl sl 8L syl

(FA-YA) L5
b sl Oy sy (THOLKes 5 Khan adts s
Sses b Ol ,dly a7 i osls QLIS g 5 sl b ok
b 4 s ¥ O 4 VoY MO/KY sl
0T 51 20 ST 5 Ledly 58 mlaw g 5 S5

53 bbbl Lo 5 ) (Y )aes b sl

A4 eomes (1Y) US o Sl b Oy (ae
b 09,5 NF-KB 0 gzl (21530 b Sl s sy oo
Clibloue Jghe 68 0 oS Ll 4510ST L al I
b by o ) Sl e bl 1 51,13 5 0387
bl Slodly Gy e 5o b (p)p bt il
u,,gi,rﬁ&«.uu 593 L Oleys 0,95 ¢ oS sl Ol
b 5l SUNF-KB {56 oS sen (o531 Ll 5
[P R S R g G NP
e oS NF-KB s sl s e ol 536 5 b
35038 slee ) Lsh o SmpT b5 s ol «
4bp opl BBl e ol S B6 S5 o s
otay Slalllan 55 il 47 5505 eSS sla 2o lesT 4 5L

5,8 515 abeNe 5 4
oS ep Ol 03 1) (Solsline i Lo gy il e S
b er 5 ks (g 03 AP-L (gyls s 5 pST6
Lo 53 by Fp bl ol Ol Sy iy 5o
Slg o S Calibes glacbale 457 Wil esls Olas S
Sl oki i1 8 o (FF)s s AP-1 i) o
Sl a8 Dyl ol 53l (oS I lagyls &S
Cled g e oslimal (Sl dile olacsylew Oleys
wle AP-1 Ly okiss b5 glao) ok 5 AP-1
A4 (D) s o SRl B 1) DS g 558
Bl 035 o2y b AP-L mhe 208 8 s s
Wle (55158 S5 5 (Bb eSS 03 Nl e S nT
Lol s 5 A8l S5 (e S3L 55 (LS Sl
Shos Sdyhe s 5 el Wl thP—lcbd:%\p\
b glasl Sl Jb 0 4 .0P)AS” o 6,8 sl Lo
Salize Lulyd 51 B6 el Sas bEIE ol L
0] 3 g g Jaul i b awglie 5> ST Laows 55 LT
W& 5 Dyl O pae oo o D8 pomen AL
5 oodd S5 Oladles j5 andlles 5590 ee L ¢
3 Sl b o (gl asl Sslis e Llg o Lo anlllas

Ak

109V (53 g 131 /7 eow § Sy )9y 7 oGws)S 3b)y eole 2lEkls (ake alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

A0 @sbo (53¢

S bl il plasdgw sba by 5 Bl
SRl Ol ST Ol 1) S s 3L 5 el
S100B (NF-KB (sla, 5576 55 cobs low 55 szl
IS Ol g ) Sl dls S sen b 5> GFAP
S e s Sy s Yl 5 RS )
Sleileys SIS 5o Dl Al Slajen 3,5, 5 Gay (o) 2
IS 53 L O (il Olpe dilg o Lol pans

s OB 5385 Cabs 31 A6 Lol

P 9 g

Cigles O gae Slids = b Sl 2 s pSl g
3 YWY ) ol S50 (S pshe oils Olidons
a3 ol o sa 3> Jlg s Jle sl sl (YADY
13 g g e 08 oy 5 51

330533 0Ll 53 5 Cabs s 1t 05 B (5,8 0510
Il g bl Sl s Olg,dly 0 ole
B 5 55T e e W 53 0kt J ST el e
Sl S s 2l b by e la, 956 slie
Ol 53 0T ladaly Lize 0 a3 J 87 55 Syl
5> GFAP , S100B (NF-KB (cls, 556 151
Slodly SISl arg L Ly il S sen 230
GAME 31 am 55 5 Dials gt ol e Ol o
ol 3Ol s Sl Sae a0 S 0l digy s 0T
NNF-KB Sl sSl b, g6 oS sm Ol 5 3o b
Aol s s sl «ali 5 GFAP , S100B

213 gday Dlalllas 4 55 45 5 55

S5 doms

595 &S sl Ol pwyp opl oo b slaasl EaaaiBe
Cesls i 28 Sogedy mke Olg il Lw g
Reference
1. Pop-Busui R, Boulton AJ, Feldman EL, Bril V, Freeman R, Maik RA, et a. Diabetic
neuropathy: a position statement by the American Diabetes Association. Diabetes Care 2017;
40: 136-54.
2. Said G. Diabetic neuropathy--areview. Nat Clin Pract Neurol 2007; 3: 331-40.
3. Said G, Lacroix C, Lozeron P, Ropert A, Planté V, Adams D. Inflammatory vascul opathy
in multifocal diabetic neuropathy. Brain 2003; 126: 376-85.
4. Schmeichel AM, Schmelzer JD, Low PA. Oxidative injury and apoptosis of dorsal root
ganglion neurons in chronic experimental diabetic neuropathy. Diabetes 2003; 52: 165-71.
5. Alimoradian A, Ghasemi S, Zahiri M, Saeedi AH, Miladi H, Sadegh M. Investigation of
the effect of Ginkgo biloba leaf extract on spatial memory impairment and hippocampal
neuronal loss caused by diabetes induced by streptozotocin in rats. SIKU 2018; 23: 114-24.
[In Persian]
6. Skundric DS, Lisak RP. Role of neuropoietic cytokines in development and progression of
diabetic polyneuropathy: from glucose metabolism to neurodegeneration. J Diabetes Res
2003; 4: 303-12.
7. King M, Anderson N, Liu C, Law E, Cundiff M, Mixcoatl-Zecuatl T, et al. Activation of
the insulin-signaling pathway in sciatic nerve and hippocampus of type 1 diabetic rats.
Neuroscience 2015; 303: 220-8.
8. Eng LF. Glia fibrillary acidic protein (GFAP): the mgor protein of glia intermediate
filamentsin differentiated astrocytes. J Neuroimmunol 1985; 8: 203-14.
9. Storoni M, Verbeek MM, llles Z, Marignier R, Teunissen CE, Grabowska M, et a. Serum
GFAP levelsin optic neuropathies. J Neurol Sci 2012; 317: 117-22.

19V (53 g 13T /7 oow g Cuny 8)9s 7 HlGws)S 30}y eole slEIIs (alc alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

Ol (NG ) A

10. Coleman E, Judd R, Hoe L, Dennis J, Posner P. Effects of diabetes mellitus on astrocyte
GFAP and glutamate transporters in the CNS. Glia 2004; 48: 166-78.

11. Baydas G, Reiter RJ, Yasar A, Tuzcu M, Akdemir |, Nedzvetskii VS. Melatonin reduces
glia reactivity in the hippocampus, cortex, and cerebellum of streptozotocin-induced diabetic
rats.

Free Radic Biol Med 2003; 35: 797-804.

12. Baydas G, Nedzvetskii VS, Tuzcu M, Yasar A, Kirichenko SV. Increase of glia fibrillary
acidic protein and S-100B in hippocampus and cortex of diabetic rats: effects of vitamin E.

Eur J Pharmacol 2003; 462: 67-71.

13. Cdlikbilek A, Akyol L, Sabah S, Tanik N, Adam M, Celikbilek M, et a. S100B asaglial
cell marker in diabetic periphera neuropathy. Neurosci Lett 2014; 558: 53-7.

14. Biermann J, Grieshaber P, Goebel U, Martin G, Thanos S, Di Giovanni S, et al. Valproic
acid-mediated neuroprotection and regeneration in injured retina ganglion cells. Invest
Ophthalmol Vis Sci 2010;51: 526-34.

15. Cui SS, Yang CP, Bowen RC, Ba O, Li X-M, Jiang W, et a. Vaproic acid enhances
axonal regeneration and recovery of motor function after sciatic nerve axotomy in adult rats.
Brain Res 2003; 975: 229-36.

16. Gottlicher M. Valproic acid: an old drug newly discovered as inhibitor of histone
deacetylases. Ann Hematol 2004; 83: 91-2.

17. Wang Z, Leng Y, Tsai LK, Leeds P, Chuang DM. Vaproic acid attenuates blood-brain
barrier disruption in a rat model of transient focal cerebral ischemia: the roles of HDAC and
MMP-9 inhibition. J Cereb Blood Flow Metab 2011; 31: 52-7.

18. Zhang Z, Qin X, Zhao X, Tong N, Gong Y, Zhang W, et a. Vaproic acid regulates
antioxidant enzymes and prevents ischemialreperfusion injury in the rat retina. Curr Eye Res
2012; 37: 429-37.

19. Vincent AM, Brownlee M, Russell JW. Oxidative stress and programmed cell death in
diabetic neuropathy. Ann NY Acad Sci 2002; 959: 368-83.

20. Silva MR, Correila AO, Dos Santos GCA, Parente LLT, de Siqueira KP, Lima DGS, et al.
Neuroprotective effects of valproic acid on brain ischemia are related to its HDAC and GSK3
inhibitions. Pharmacol Biochem Behav 2018; 167: 17-28.

21. Khan S, Jena G. Valproic acid improves glucose homeostasis by increasing beta cell
proliferation, function, and reducing its apoptosis through hdac inhibition in juvenile diabetic
rat. J Biochem Mol Toxicol 2016; 30: 438-46.

22. Akindele AJ, Otuguor E, Singh D, Ota D, Benebo AS. Hypoglycemic, antilipidemic and
antioxidant effects of valproic acid in aloxan-induced diabetic rats. Eur J Pharmacol 2015;
762: 174-83.

23. Takemoto K, Tanaka M, lwata H, Nishihara R, Ishihara K, Wang DH, et a. Low catalase
activity in blood is associated with the diabetes caused by alloxan. Clin Chim Acta 2009; 407:
43-6.

24. Ta YT, Lee WY, Lee FP, Lin TJ, Shih CL, Wang JY, et a. Low dose of valproate
improves motor function after traumatic brain injury. Biomed Res Int 2014; 2014: 980657.

25. Amri J, Sadegh M, Moulaei N, Pdizvan MR. Transgenerational modification of
hippocampus TNF-apha and S100B levels in the offspring of rats chronically exposed to
morphine during adolescence. Am J Drug Alcohol Abuse 2018; 44: 95-102.

26. Adcock IM. Transcription factors as activators of gene transcription: AP-1 and NF-kappa
B. Monaldi Arch Chest Dis 1997; 52: 178-86.

109V (53 g 131 /7 eow § Sy )9y 7 oGws)S 3b)y eole 2lEkls (ake alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.78]

AV @sbo 53¢

27. Kempurg D, Thangavel R, Natteru PA, Selvakumar GP, Saeed D, Zahoor H, et a.
Neuroinflammation induces neurodegeneration. J Neurol Neurosurg Spine 2016; 1: 1003.

28. Kowluru RA, Chakrabarti S, Chen S. Re-ingtitution of good metabolic control in diabetic
rats and activation of caspase-3 and nuclear transcriptional factor (NF-kappaB) in the retina.
ActaDiabetol 2004; 41: 194-9.

29. Jia D, Heng LJ, Yang RH, Gao GD. Fish oil improves learning impairments of diabetic
rats by blocking PI3K/AKT/nuclear factor-kappaB-mediated inflammatory pathways.
Neuroscience 2014; 258: 228-37.

30. Zhang HH, Hu J, Zhou YL, Qin X, Song ZY, Yang PP, et al. Promoted interaction of
nuclear factor-kB with demethylated purinergic P2X3 receptor gene contributes to
neuropathic pain in rats with diabetes. Diabetes 2015; 64: 4272-84.

31. Oyenihi AB, Ayeleso AO, Mukwevho E, Masola B. Antioxidant strategies in the
management of diabetic neuropathy. Biomed Res Int 2015; 2015: 515042.

32. Ichiyama T, Okada K, Lipton JM, Matsubara T, Hayashi T, Furukawa S. Sodium
valproate inhibits production of TNF-a and IL-6 and activation of NF-kB. Brain Res 2000;
857: 246-51.

33. Go HS, Seo JE, Kim KC, Han SM, Kim P, Kang YS, et a. Valproic acid inhibits neura
progenitor cell death by activation of NF-kB signaling pathway and up-regulation of Bcl-XL.
JBiomed Sci 2011; 18: 48.

34. Russdll JW, Sullivan KA, Windebank AJ, Herrmann DN, Feldman EL. Neurons undergo
apoptosisin animal and cell culture models of diabetes. Neurobiol Dis1999; 6: 347-63.

35. Chen G, Yuan PX, Jiang YM, Huang LD, Manji HK. Vaproate robustly enhances AP-1
mediated gene expression. Mol. Brain Res 1999; 64: 52-8.

36. Baydas G, Donder E, Kiliboz M, Sonkaya E, Tuzcu M, Yasar A, et al. Neuroprotection by
o-lipoic acid in streptozotocin-induced diabetes. Biochemistry (Moscow) 2004; 69: 1001-5.
37. Lebed YV, Orlovsky MA, Nikonenko AG, Ushakova GA, Skibo GG. Early reaction of
astroglial cells in rat hippocampus to streptozotocin-induced diabetes. Neurosci Lett 2008;
444: 181-5.

38. Kong QJ, Wang Y, Liu Y, Sun JC, Xu XM, Sun XF, et a. Neuroprotective effects of
valproic acid in arat model of cauda equinainjury. World Neurosurg 2017;108:128-36.

39. Zhang Z, Tong N, Gong Y, Qiu Q, Yin L, Lv X, et al. Valproate protects the retina from
endoplasmic reticulum stress-induced apoptosis after ischemia-reperfusion injury. Neurosci
Lett 2011; 504: 88-92.

19V (53 g 13T /7 oow g Cuny 8)9s 7 HlGws)S 30}y eole slEIIs (alc alas


http://dx.doi.org/10.52547/sjku.23.5.78
http://sjku.muk.ac.ir/article-1-3609-fa.html
http://www.tcpdf.org

