bl (S5 pole olKiiily dlore
TY=FY doio AVAY 0l 3 & 6 )losd (o2 5L 092

S o S igo 519 AiIWS S 43 (LTP) e (Y gl Cugii g i 5 (9 3 9 31
O 999 3 99 | b oo (LS

'(PhD) g,lS suage ' (PND) g, 313 e ' (PND) > yoxodl 5 ol il yg5 ' (PD) oo (WY sy

*(MSC)eemssle ;916 o jUgeo  (MSC) sy, 2 501ass

3l (S5 pole R (Kb 15 5l 095 )
Ol (Sb pole ol ( Sbjy 018l (sSolgn5ib 09,5 -V

12l oS ilinel (g5l 8 Clagios S0 Y

(s St (S5 sl SIS (Kl 03D Sl 095
Slals a5y oMl Sl oSy b pole 0aSisld (559 b 09,5 —0

AY/Y /10 1 o pads AY/SITY Mol AYIY/YY il

EWYES

52555 3 oy adllan oyl 5 Gl 0 3138 o a1l g (ilsns BT i) Cldlas ) 45 w3k o ulsidsS ol sSPISIT ey BB g Ayl
A8l (oo wginig il boad b (oo sl bge Ioailid @SS 4l ) ol GBS 2 ey

Jeass 2> 5 (2o ) MAIKG) (o b o los JyS oI5 1098 iy 4 (B0l sokay i 3155 5 ol g oo ¥+ allls oyl 1o Hoeaby g Do
G5 J o ain S S LB (Bl 093 5ok SOMOIKYG 55 Ly ogipsiasil Goo5 b oled N s (00 53+ +MGIKG) o b 003
LSTZ 55§l oy Vo 080 (slaatin 13753085 1,358 plodl (81,58 &) g0 dtin i Sty 005 V- -MOIKGIARY 595 L (02 ot (oot i
P b)) g )8 odliil cld (i S0l 5 sl MBIy o 3 o oglaie &Yl igeil b (gpsSoill o3 Syl |65 005>
-slaige )3 Y e (il 3 L (S o o6 oMl el (SIS ygh s (sl gl 53 (LTP) sl duusilty ¢ sulipms s IS5 52 0o
038 3T dbgips slaliéle s L (PS) aisls gl i s 5 (FEPSP) (400 (glismi g Jiiliy el 5 013,508 (ol e

09,5 )3 PSLTP asls (P</e)) by dgug compp b oloyd cov (nbd (sladiges o cotooligS  liab dadls g adiges (y59 (inlS 5 oyedad Liol3sl tla a8l
b S b duslie ,o (VAYEN) (Vo oMOIKG) ooy b oloys cow (b 09,5 13 5 (idlS ()l ine yobas (VAVEVF) 8 b dwolio p3 (VYY) bd
Ol glb xe yebots (VEYENY) JyiS b duslio p> (WAES) b3 09)5 ;3 TEPSP LTP o uinen (P<+/+0) cdbjialibl g)ls sme jgbods (VWYEIY)
(P<e-0) bl (sl gina ysbts (VOYES) (ubs S8 b aumlia )> (VFVAEY) (V- MAIKY) (0 b loypcoss b 09,5 10

bons (2bs e clogise 1) (Seidnnds Sl s (BLd ) 5o 4wy @85y 3 cup b plop & o LS ol adllas 16 S doeil
B g (95 po]

ol (6 2y JSS alidla g (5 0L AT (Cabid oo 2 1S 5 05l

Aodlo
ilox jlogd o0 ceelSgun 4ol )0 uliw claaill Bl i 4 oxie s 0,8dos g 9051550 sbv JMSIL as & (DM) Logids ol
OS5 (gl Sl 55 4l () (omili slo5Seis RDl3l il @ Cobd Gl o ooy plis aalpd (1) cwl ol (55550 (s
Ol L (VoA) 50 oL 055 (oo ) colSgeam 4l ouly slaygyp8 o pid slass Al> @SS 4l ) (gl SS9 (BUS 5 Sles > B 50
> Sloys Jl@rSdn by JiS ln e oy g (98T b dbul 3o Slacen] (soaxie Glo muslSe b 0138 sbul culSsen )b
IS i (3) Adbised oy 3 o] CBlite (3L s P34 Oegaig il b b il oS il o3l ol 5 (pelie gl (Y-0) 45 oo

paie UM syas 555 tellis Jofuns *
e-mail: h.kalalian@gmail.com SYVY-YYAD - OF £ 0l ¢ sl b 09,5 e oSy 0aSutils ¢ S pole oSULINI Yol byol


mailto:e-mail:%20drgholizadehpasha@yahoo.com
mailto:e-mail:%20drgholizadehpasha@yahoo.com
www.SID.ir

WWAY 013,38 /5 0jlasds /23 L5 0593 ( bl (Kb pole olRKuiily dloes

OlSan 5 paie LN o> ¢ sl g sl s iS5, (LTP) e (Vb sl 2 IS 00 S

Jloyi )l pa Joleo (J358 slo 09,5 4 4l plosl (03 Sl ) 65
S g b g3 90 STZ 30y 5l oy 0 o235 35 ol
Cont)) 355 GgmelinuST (boy Jl oslital by S5 clals g aiB)S b
VL L oy 28 ol b (SUlge Lad a6y 0jlul (0l oo
8B a8 g0, (V) wad ol Libeil (sl b e & Yo- mg/dl
STZ 30,5 J) sn dtin Sy a5 s yio Jg) Olyie 4 S 20l 05
S slp 00 9\ MIKg/day 50 L Slls g0 @ 0,08 508
4 adlbs oLl Y Sl dlex Sl )18, (slagigesl b 28 (slain ¥ )90
A5 6 SoIN il S s 93y baog)S 8 g ()jg b plsl b

ool 8l atim A (bl 5l ey 1Y lo Sl edlitel b olad aladls )
o jlodanal L o diges alab alabl> gl 8L > (90 cobd bilpd Joooi b
Jsb 350 ) ol oM (oSl J1Y lo iz 085 )15 tomias 3,90 Y
s g yio Bl Y030 0 Fe iy 4 Ysle il o gyl 5 (o
(g ol VB bl b gDV (goluielSs (gie amio 4 550 3 9l
Ol &l j2 55 g 03l I3 g5l S Gloly (bge o Loy o [ San
2915 Sloj 45 03b Y e (glagily Jobo 55 4ids A e 4y WhljT S > o3l
MR sl 2 JolS sk pla p bl & wdoe Gogume S 53k &
Glanl ggiy o 0ad 2l b o 4 clee o gl Gkl > 85
gl alua 03,8 (gabaind ST ey (o A glaJlg ) g90b ga5k
s g A dw degorme plyis cod Jlgie 595k aw 4 3959 sobate Ay
36 caled 3 9 (3909 Gagil JS 2l =) bl I Jles b 8l olis
) olen b jShe ool Cad a4 gl (Bly s bl Sl gl Ao
ol 005 duwles (63959 95 JS 0l

bole 5 oo 1 ) atin A Sl g 2055052520978 (slaudilo]
o853 5 1y e oo 9 033 gt (VO GIKG) lipsl b asboe ey
ol & boye (g oginSl Gulbl b ilan g 038 col ST il
Gl (gdsie Oyl anyd ud (68 cuedle wls g (S0 (ladg S
ghw ) Sllge b Oyl Has0 ek 4 By (Sl Lo a8
3Ygd uin 5l ahad g3 wld g (Sopos (cladgysSl s S Lais YVE-/0 C°
033 )13 jhe 0)Sesd o 3 (gl Ghbgy U (5tegSe VO jlad L) U5 a2
L5 298Ul g a5 )18 o Camgg anl )3 oS Jlab 8 b gy 295801 L0505
OIS (S48 s 4y (555 29,80 5 b ol 29,580l S0 olSd 4
V = 3-3.3 ) 55 latsien b colygb s pumns 3 55056 39,580 A5 ate
&S5 Jome p ols 39 Sll(mm, L= 4.3 mm, AP= -8.1 mm
V =27-32mm, L=24mm, ) claske LelSgun sl
e Sy 0 3l 1,5 Al Sl sk 4Y 55 (AP = -3.8 mm
Shailis @i e ;) (Field Potential) lie sla ol «wilygsp
liag b b S5y slagge (TS) psesl Sopow ol (YA) a5 s
@S 4l > Sl Joily (i3Sl e Clyghn s sl o Y
P /Y ulS,8) adb Ve gloj dold b S yo0 Ve O jgo 4y bailis
P8 G (Pl Jeasly aly 2Sha e a8 Jleel 8 )b 2
b 49 odd oy TS cubly dgr pShis assls ZFe Joleo atels ojluil
A5 4wl (INput Output Curve) 1O b, bl p lSlas

2o el 8o (o s ohlsl ws BT T 51 &S cul deiseSos!
Ellllas o ol ol 53 (Voo)Y) Casl 005 ol ool 1 g 52y
(VW=15) sl 005 osnlia oy ) (s JBT cobs > (b g 9 b
9 P sladshs iloil odsudl ol GRIBI cage gl ul due S 4
(W) 295 g0 o shs ] (31 Jrmailty Sl

ot el 58 Jitel w1 oo b o 45 00d B)I5 ien
SepdsS slacdlad (il L oS 3 (oBgelid g pelll ploys ) (et
Otrp oS 03 Ui (6503 SIS Al badye (55550 (s pla
Slagygg jl bl 5 (uac plusw 3Slas g Codl 35 e A
Slosly s 53] Slllas (VYY) 435 o W) Lanles Jolss s 5 (sjio
(Glucagon-like peptide-1, jLisl 5 siwgs GBI L cppp &
a8 gl el (U slasbgg olosd 3 et 5 Sl e GLP-1)
e (Sejgler i 3)Sles rlaw ) oS0l ol (LE cllas (YY)
S (F-EPSPS) Lilae tslo sty € 31 odlitl L slgie |y s
ol L (V09Y7) 35 byl scanliyg)g 5l (63l (gl (o Gl (0L
2 ol oSen Bl o gsb EPSPF- (lls o lacdl o sy
P asl olgt ETP sbol asle cpormn (Sl clad Slas
& alie layiloil o ialosl ) )3 odel Cawd 4 @l & ar g b ggemme
e gobus ol EPSPT s (o) Sojlul LTP M5y sy o jlas
(FOVY) o (0b> (Slgyg 5l (8L (gl (slo ST L))

oo Sh pes Bl plegh cpl  asled ales 4 ey b W
alinw SRS 55 00l oboml sl ST g (lad ababls Sgy 2 cnpp
Ny e (ee 3 Oeeggigiyil boead Ml cubs o028 Jae
b5 )8 )

ey 9 3190

g S5 gl ooy ¥r 5l (025 adllae cpl plodl cae
4 aiged .100)5 oalitwl p,8 YA B YYD (59 o (0ly! il os ygiwly giiand)
sBislojl Lame )3 ¢ yinlojl £y 3l JuB atin S 1 daume b 3llail jglate
oS Cawl 5 BB azdly g yrod 136 g Of & &bl joboas 5 48,5 1,5 aselos
Sde ples jd aBilel cllge b ) ¢ (o)l b daly > IS @S
A8 Coley )8

S W5 15 Ve 0p)S iy 4 o oty il csla e
boosd Hlas ol by ((Ver MOIKY) S gsim iy pn b osd oy
4y S clag)ly ud (e atws (Voo g 0-MOIKY) L9500 oppp
o 48 gy rgigighy ol § 1S5 A ol s talesl ol 5
Slhe 09 BuF Loy W wis g bR eS8l
5 0M Sl ot il 53 00 Jo (00 MYIKY LID) cymgigign i
2 st W8 Sod | (G e g Sye Sl pslate 4y . pll (PH= ¥/
Sl 70 S5 Jobro 5l ol Y¥ STZ 505 5l G o sloige

mo8 Bk il o A8 Lioww STZ 5,5 5 am celoVY b odlil O


www.SID.ir

J Babol Univ Med Sci; 16(6); Jun 2014
Effect of Berberine Chloride on Long Term Potentiation (LTP) at ...; H. Kalalian Moghaddam, et al

Ladl

Gk g (2058 Jumdlly aleld 0bd Sllgws (o S ol L adllas oy
o 0EelS b a4 Mis 09)5 53 Vb uilS 3 b S0 25 ) g Sle Sy
j9> 4 dianly L9y o3 cpp g b gl Cod (b oy 5 5 b
29 B e @ dtin page 3 (b SRS 095 (g bbiee RIS
sy oy i 5> oppizren (P o)) Bl halS S 05,8 4 s
o b olep oo b gl 0 > Sllge oy 0 STZ )5
Bl Gl b 09 & Cums s B 3o 4 (1 5 0- M/KY)
(V loged) (P<-1+ 4\ 4 (P<+/+0)

s & JHES 098 & G (L3 (2l slagbye 2 g 4B (e
oir b oere oo oeze g (P<ele)) col (il b
3 Sllgs e308 )3 (o)b e ialS amia ¥ e 4 (Voo 0+ MO/KQ)
Slagise )y oMl (P<H11) 3905 Sl (b S 095 b duslis
Cms 53 18 5 g (Voo MGIKG) 5o b Jlog oo 518 09,8 alno
{5 Josei) 8L il J,55 058 4

s Y b gel o)y zuls tY le i eolatal b olad aladls )y
bogg 5l olad e oligS alabls 5l Ladls Wlg e ol Moy a8 sl
09,5 J) S (G loisine sk 4 (VEF) ubs Sl )3 o sl s
O b gloy €8 (1hs laeg)S > 5 (P<e14N) ey (V9EF) 8
e b & (VEY) Ao 95 4 cms (YY) (1 Mg/kg)
JRS 095 & opp 35 ompes ool o (P<10) cdb Ll
¥ oge3) 3,55 slowl J S 09,5 L duglie 53 1y (6l e glis(VYED)

bis o LTP 5, 2 s 136 (g 15308980 o 2ol
& ol gl (PS-LTP) Laeos sloumsly aiols jlao ;I odlizwl b
PNYEIY) b 09,5 )3 (518 S0y50 5l e PSELTP ey ik
(P1-1) €8l nlS (s bine b 4 (VRYEVE) S35 05,8 | aunlic
(RYEV) (1 MGIKG) e b sloys 9 o> 055 55 ey (5
sbie GRIB b sb AVWEWY) b3 oS L oawlis
(P<-141)

(Voo MAIKY) oy b plop 285 25 095 55 oS> Bk
PS-LTP auls ;5 cans BB Ll as)lss Koy 51 G (MAVEN-)
o wbd 095 k39 JB Ogld uinen (P<e/e0)) 0 oamlis
0aalia( VWYY b5 09,8 b duslio jo (WWFER) 8-MA/KG 595 b yloys
(¥ Jhrges) 15,5

3 oslital b ol bais 5 (LTP) (sl 59, 2 o> 586 olis (o)
Ske a8 ol olis (FEPSP-LTP) ol u Jewily o jlins
(Vo MAIKG) oz b ooy cow (ol 09,5 5 FEPSP-LTP .
awsly il gl dme yobo 4 (WIEF) (ubd 09,5 b duslio o (VYY)
ol

HONES) by 695 ;> FEPSP-LTP (i 5Sike cpiven
P<e101) cly inls slogine s & (W) )58 09,5 | aunli
35 5 (V) U5 058 o 36 s (oo sl cizen () JS)
(B J3g03) 13,55 saaliie (VALY +)(Ve eMAIKG) 595 b loyd s S

zoe 90 Jols G ppu pa (Paired Pulse)zs; ojoo asdllas
A5 &B)S e 53 a4l (e Beg Yo F Ve (S0 Juolgd LB SO (e
S NS5 (il 8 g 4l (oo /Y pe 290 slig (VSS)
Pl Ol 32 sl 95 s Olyz ©ad (481 dlolb b S5 ) )
255 S0 (ald do > dslone Sz g (o)l S gl S plen
(PPI = PS2/PS1x100)4k, ;| (PPI:Paired Pulse Index )
oS 15 oolizul

a9 PS ails s 1)yl 290 (PS) (graoss Jomily atls) X1+
295 S0 adls =(pg

e (High Frequency Stimulus, HES) &l <600 5
b oo s Ve g ad odliulpym Voo Sopoo o631 5l LTP
02y > daylad Gl Sy pn 3,5 Jlael lysdyy jone 4y 438 Ve Juolgd
Sad g e Yoo Gl 5l e oY lag b S0 e 1O
&S 39 yShis @ud o Ae Jole LTP ol cas ws ool K o0
b diBiS L5 13 el o cony 1O alaly sl

ol 0xd o Sglite (> B dilisee s > LTP Wl jlro
5 EPSP i s 7ver Gl Jals LTP 2l (ol addlloe ol 55 5lns
SaSL lise 4ty Juuily oles (V) 29y PS aisls ,5 Z¥0 Lilsél
oo Sepp5 bbbyl (PS) aezs Jewily ails 5 EPSP (o
P Sied gl aliy mSs asb jl Slue 4SSl sledasly il ysd
LB S5 g Slerse S5 L ilighy oo aleil 95 53 casllle ()
dn S0 pgted Had (o S0 4l Ve Jolsh b g 4l (e /Y lg
513 9 Jloyl Data ACQUISILION cuaud 4 (158l p 5 4ol y> s )
235 (oo Jlosl Cilyghy o o (ol 93 398Ul bawgs 95 ¥ gl 5 (IS
2 sl als @St anb b 5 cgllas el @ ) (sl (F-0SS)
Ot U39 ose )b cpdin ©lS g (028 298l e el g5
e Bl 4y Loy k) BBl 4y gl 00,8 ol s g SO o bl
e il ooly A8 L 3] e 505 bl oS Sy b Lasg i)
sl 1O dayly il HFS § PP TS ly 5L 3)90 byp s duloes
Vool Voo glogas b colygbyy pone S i ol 40 odel Cnds Glows 2
Al Gl am 005 Gl Sl gl 5 Sy dopls S
FSlas aiald doyd ¥o Jolre aiald o583l 1 )3 48T s ¢ e il aield
5 HES (b ons glgs 4 ol aon Ae 9 PP g TS cus oy 5
Sllge 51 S 52 3590 50 b Gl O alaly duwloe 5y90 4 asul s a3 )S
PP 3 TS Lo o el 2 gy -3 bl €5 g plod )3 Soe o
(5omglS Ve b 52 ) 1y L) 03 b 5 (QAIN =100 0) Coghs Sl ay
9 4 DS 0y Janeld )3 5 (sl Wged Fpp shS Ve Ll L
288 plol ond 035 (SlFely s, » OFF line 00 &) Jubos

Repeated Measure el ;1 « o909 judg Sl (claodls (sl
o9ejl 5l Weg,S o el obs) ly Two-Way ANOVA
PRISM (,lell580 o5 L Wosls .o eslizwl BonferroniPost-hoc
5 4325 Mann-Whitney ; Kruskal-Wallis ¢ Ll claggejl 5 034
A ad S a5 o gme P<e/o0 g s oo


www.SID.ir

WWAY 013,38 /5 0jlasds /23 L5 0593 ( bl (Kb pole olRKuiily dloes

OlSan 5 paie LN o> ¢ sl g sl s iS5, (LTP) e (Vb sl 2 IS 00 S

S 400 =
h= ok ok
2 ok ok
; T 000
o, 3001 000 sk 3%
> *x ¥k
= AN
@ T _1_7' T

200 =

100 =

0

coo
*

(week1)
(week3)
(week5)
(week7)

- BENT

oo
>k*ooo

000 * %
%k %k 7

Ctrl Ctrl+Br100

DM

DM +BR50 DM +BR100

.rg.?.ﬁb 9 AN (P gm cJ5| PW 1Y » Qu‘y‘é O™ 039 ML&A 3D ),39-0.5
o 3 JyiS 09,5 b o e cglis g s b |y (P<e/e V)l j3 g e L1y (P<o/oN) aw j3 g L1y (P<e/20) gaw j3 (0bd 09,5 b s dme cglis
cCasloddodls ()Lis 000 L1y (P<+/++V) pdais 33 300 L1y (P<</+)) awsys g0 L1, (P<-/-0)

= 800 7
S 1 (weekl)
g 222 (week3)
e OTO  (week5)
b3
2
S 600 o 000 gl (week7)
< oo 1. MTH 990,45 000 oo0
o £ oo ocoo
° #x 000650
o T HE
400
200 -
*okk k%% oo ©O 000
*** ook ok ) ************
o % &
ctrl Ctrl+Br100 DM DM +BR50 DM +BR100

rg}'.i.hs AT, ¢ g ¢J5‘ m)b Qu‘gﬂé 095 KV M'Lan Al )‘5903
o ;3 JyiS 09,5 b b me cglis g s b |y (P<e/von) o p3 g s b 1) (P<e/e)) mawyd g L 1) (P<+/40) maw p3 (0L 09,5 b s me cglis
Caslosdorh 5L 000 L 1y (P<+/+ ) mdaw ;3 300 L1, (P<-/2Y)

~ 1001
X
ER *i"l_* o’
= T
=
< 60 =

40 =

20 =

0

[eleXe]

7 N
IZEI

Ctrl
Ctrl+Br100
DM
DM+BR50
DM+BR100
kok

T

Yk ogejl U cilises (g 29,8 13 Culid W1 51 Ly il A (Ulgun gl o duglie Y Hlag0i

bl ime oglés g s b 1y (P<e/e v V) o 50 g st b1y (P<o/0)) o )3 (0bd 09,5 b 4l e cglis ol 0 (4l (jlime Bl o0l £ uSikio) jg0 0 ulis
cCanslodd 0303 Lis 000 b 1y (P<+/++3) aws )3 9 O b1y (P<+/+0) awsyd J S 04,5


www.SID.ir

J Babol Univ Med Sci; 16(6); Jun 2014
Effect of Berberine Chloride on Long Term Potentiation (LTP) at ...; H. Kalalian Moghaddam, et al

Control

DM
DM +BR50

—h—
——

—®— DM+BR100
200 —

—

100

Normalized PS amplitude %

Control+BR100

G)Q (o‘o COQ

Time (min)

wiliseo (0gy5 i (PS-LTP) crooi (s Jamiliy diold opaiibo dun o ¥ l5g05
el ol (o Ve ol b agt Voo (b s Jsie et Ve 3] (iSilo €8 5 s s o3l o5 HFS Cilce s 5+ cne 4 LTP et JS3 o) 5

0.5
L
base LTP 5ms
Wm vehicle \\ 800 400
7 N

wBliSes 5W0g,S cy ot U g (W iy LY JSUS

100

50 —

—&— _Control
—®— Control+BR100
'\;200——.— DM+BR100
- ~®— DM
S ~4&— DM+BR50
>
a 150 -
w
a
w

IR

time(min)

lieo (SWog,S (ol (Sl s (0o A liio D 13900
ol gl asbVe Jolgd b ash Voo (b > Jlgte e Ve 5l (uSike by sl 0sd o3l lis HFS Claie aids £+ wso & LTP e

oS oy ylts s ool ogMe ol s ay (Voo MAIKG) cppop b ooy
i 5 (Ve MOIKG) Gleps cow (als 5 S8 05,5 o s )biine slis
b cyoge ologd iz ed )10 dgag el miSs 4yl clal g LTP cla
2 ekl 86 ()l8) sla B g 0 (2B LRI
ool l5idsS 53] IS oy 3900 sl > U8 0,5 b gl
AT g 0208 odlital e 3 (o3lote Wl (Shsd so) S lsie 4 oS

Sy i g Loy
=SS gy gize job ay Cunl B cobs a8 ol LS iagh cpl gls
Lol g a8 Jie jhoalis @S 4ol slagygyg 3 1y (ol ndy
3Skes 53 NS el gyl ime psbo & Vee MOIKG 595 )5 o325 & ey

b halS ol (oS opl AdSy (0 dgu ) alibls 5 cugliw
cod bd 0g)S J\ S g (subd 095 PS-LTP 9 EPSP-LTP


www.SID.ir

WWAY 013,38 /5 0jlasds /23 L5 0593 ( bl (Kb pole olRKuiily dloes

OlSan 5 paie LN o> ¢ sl g sl s iS5, (LTP) e (Vb sl 2 IS 00 S

i a e ST (51 56T L ol adlhae gobs 3Lkl 4 4595 L
oaS o> A.gJ uly& 4 wdd u&mlf ‘) LmA....J uwlw‘x PP )y oo
5 Jub 5] slotis ga J spSole b g o905 Joe 3] slo 3,
P by il aeSan (Bl 0Sles ialS 5l caulisT il
Oldllas cpl o 0gMe (Vo oF+) Cawl 035 (638 sls b olyo haiige
Jio 13 Sl il Jiolar 51 s oo b ey o o3 ol 13
ol Al (sla ST 350 )3 age G youl I & Miso (o sloige
sls (COX2) SbpslyfSimlao b npn iz (1057Y) 55 Lol
4 COX2 (clmonisS jloe oS 0ad asuie (53U 4 .l Sledlas olgs
sy (¥ 5¥V) 2L (o (Sgyg8 bl 385 ) aledl 15 Sy o
2 9 U5 oS Ol Jlam 53 (U1 o 4 Canl (oo (o 85 398
oy » PGE2 als ) cilize (slopaiiMlugy Mg ialS aos
P &S old asuie Guaed (Fro¥Y) dad &Bly Mbe e b MBI
3 Sbligls Joho 2 cdale iolidl L STZ L cobs Wl adgl J>lye
Commr (LD (2lmo (lagdge ullgmn (laggyp ) rpp & b
2355 & Jla o izen 5o sl |y NMDA 1 st Jo
(VY 5FV5¥0) amd o ialS 330 i8> |, NMDA
GLP-1 o pS &S ol jasude (6500 b Lingh wlely
(i3l 0 Sles JMBT 5 (£)350 (i 0dgy Ay HeiS1 wlie old (gl
comlow Jlisl bas b GLP-1 a8 W) coby 51 56 Sl
Oialny s b 5l GLP-1 fpusen amd o il3él 5 1, LTP G
3 (F55EY) 2,8 L5b gy culld p Wlg e omas cslaodiny. Uil
b y9y9 (g3udes Suld e GLP-l‘})f a8 o ylis (65500 adllae
5 mas osad Jsl b .)lj 2 s yolay lgss &5 GLP-1 & ouss
bbb pae ST bl 5 1) b uluw aSLiaS o bl LTP JSis
Sy oo a5 (VFo0) BY) dmd ooyl 31 bd llges 1o 1) ol sttwgm o 1
Jas @b el ) @il s ld s Slee BT Wlgie cp
» )55 ‘:Ja.Bbu )_vl RPNy AWy R /JGJ £y 14 RT3 dgake GLP'loJJ);
D9 g o oligS dtpuminoMy Lasls slgie 4 Yilo gejl ) dabls 3 Slee
59 Slopmsle L 1) cre wily galabls (a3ls g 4 LTP W
A ob i b addlas ol Gl gl glp Luly cpl 55 a8 o cholug
ol dowg &5 A8l plapunslSe Jl (S Wy oo qualga LTP (gLl
lp a2 S aiSu den0 (8L Ohlew 3 1) (was 5 (SIS 3 Shes (n

Al oo Gygpd (s i (eSS slo Giolojl plosil B8 uilSe (0l )

P g gk

cuslig oSl slislejl Jotue (6j9y9 wils lesj 5l dluwgnn

0y olRilojl pyizme lulis)lS Lad B g Cangdyoly BB g 0ls

23,5 (oo S8 5 S5 gl Cudlige

OIS o (sbseld Ao 5 (Sopudl 15 (el 05 (53,0 1S sl w5
@ 3198 31955 0955 5 0V -+ MAIKG/AAY o8 b 51.(Ve=)Y) ol o
Slio 092 b g (Sl G5 @ Cand g 0 TS5 9 (Wb Spae
A Y sl @SS Sl 9y adllae gl cul Sealeind
A+ MAIKG) ez b oie oloyd el 2 0gdle (Ve VoYY) b wsyS
slogbse > oh 0js ORIF s S e S 4 e (00
Col dioj ol > lagiaghy plo wlie @l ol & w5 by ole
9 Sx5L ) ek BB cwlSgun )3 39290 lagygyes (VAT T 5TY)
Pl coligan 4 baply 3959 joe Glain il @S 5 5 25l dadls
ladsbo 3y o Jlaygnl (uS3)sS 5l (as ply (FY5TY) Canl coonl
el 4Y e 3 CAS anb el 4Y obaluy s Jgl,5
Dgg0 3,y Jl gl (S5 )g8 albacma 5 01 poleSali o)y Ll 2 g CAL
ol e wily g e 0ligS Ll Olpsd &5 Cunl odb L Cldllae
2 Led o Cowe caolSpon ;0 At oS sl ol e bl
Wl Joo Joaly Ao 4 3B el sid JglS sl Joho 455550
D oo Jie dadls 90395 CeolSgen (5lo e 4 9)9 4 3B laply
S5 e Slasl (3o Slos slo I L il dgide cobs
ool a ol Wl 5l s oS Canl 03l LS (g0 Al (V) Cunl ol yors
CoolS g A0S @SS > (i s JSS g (LS 3 Sles S
A g5 ol o5 03 LS (6500 @ rizen (F4) d9die jallo
LTP ol gl 5 {1F) e L5 Julests (63205 g s
i)l Sl e il eeille S plgie @ il e Ly
LTP ol onis 48,3 a5 )3 3B %gn 53 (omolisw (6 ppd IS5 @t SYob
=SS dom 5 &S sl (155 S ol s gl JUES] Co gl Cli> 5
Olpe & SorsS ) g S5ysS T )3 9 298 (o0 2l (il S
4 (YOGTONF) 398 (s mguie 353k g dadl (sl ko 4 puslSe
58 (1Y) ool ol ©y38 0 s SVob Gl LTP (S5 o)le
Cuol bape dlibls 5 (6p0h b (pmliw pbJSd p Slie Gk
L1 LTP (Saly ot jbo & opiee 09,8 S Jols 5 (Y55VV)
o83 L om0 b alinles] Laylys )3 10 L(PY) wols lis olas alasls
sl e @ LTP e o Jlis 4 g (50 Ver 1 i) Vb
b Gllges 50 as o s adllae cpl zbs L(8) 58" objyl ) e (SYsb
PVl Gl L Sl g Sl Jeily Gl g (g Sy il
Ot b glepd cod (ubd slaeg)S 39 Mo (2 b 4 Mise 055
sobd Sllges 50 K0 Gjle 4 b o il 590 4 dtunly gy S )
Eobisine yob 4 PS ails 5 FEPSP (s Yl Luls 3 b S50 51 dn
JUsl > ST el ¢ Jgl)S gladsho (392 08 4 425 L 10 29 (0 ylae
Smlise 3)Slas (a8 Jme L 4 cwl (Sae b i IS5 5
a5 L(AVA) Canl ey cpl jo (LB Oldllae j Guate &S Wi adlaie o)
36 02l BBl 53 (e e U1 Gl S g b Slados Sl odlass
SpSde ) Gipp OB pegad 53 B3 laans b ail esly plis |y el
@ L& syl @ Jote ol 86 30D 5 Sles S

OYOAYY) ol (] w50 g dsls Slodpd imgs ol 5 okel Cawds


www.SID.ir

J Babol Univ Med Sci; 16(6); Jun 2014
Effect of Berberine Chloride on Long Term Potentiation (LTP) at ...; H. Kalalian Moghaddam, et al

Effect of Berberine Chloride on Long Term Potentiation (LTP) at Dentate
Gyrus in Streptozotocin- Induced Diabetic Rats

H. Kalalian Moghaddam (PhD)", T. Baluchnejadmojarad (PhD)?, M. Roghani (PhD)?, M. Khaksari (PhD)?,
A. Ronaghi (MSc)*, M. Mesripour Alavijeh (MSc) °

1. Department of Physiology, School of Medicine, Shahrood University of Medical Sciences, Shahrood, Iran

2. Department of Physiology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

3. Neurophysiology Research Center, Shahed University, Tehran, Iran

4. Department of Physiology, School of Paramedical Science, Shahid Beheshti University of Medical Sciences, Tehran, Iran
5. Department of Physiology, School of Basic Science, Islamic Azad University, Damghan, Iran

J Babol Univ Med Sci; 16(6); Jun 2014; pp: 33-42

Received: Jun 21% 2013, Revised: Sep 22" 2013, Accepted:Jan 5™ 2014.
ABSTRACT
BACKGROUND AND OBJECTIVE: Berberine, an isoquinoline alkaloid is reported to exhibit an anti-diabetic and
antioxidant effect. Thus,this research study was conducted, for the first time, to evaluate the effect of berberine on
synaptic plasticity at dentate gyrus (DG) of streptozotocin- induced diabetic rats:
METHODS: In this study, the male Wistar rats (n=40) were randomly allocated into five groups: control, control
berberine-treated (100mg/kg), diabetic, berberine-treated diabetic (50, 100mg/kg) groups. Diabetes was induced
intraperinoneally administration at the dose of 55mg/kg. Berberine was orally administered at doses of 50 and
100mg/kg/day one week after STZ injection for a period.of.7 weeks. Blood samples were taken from the tail vein 1, 3,
5, 7 weeks after STZ injection to measure blood glucose levels-and Y maze task and passive avoidance test were used
for assessment of learning and memory deficiency. Moreover electrophysiological evaluation including: field
excitatory post-synaptic potentials (fEPSP) and Long-term potentiation (LTP) in perforate path-DG synapses was
assessed in order to investigate the effect of berberine on synaptic plasticity. Field excitatory post-synaptic potential
(FEPSP) slope and population spike (PS) amplitude were also measured.
FINDINGS: Increased blood glucose, reduced weight and short-term spatial memory in diabetic rats treated with
berberine were improved (p<0.01). With respect to the control group (192+14), PS amplitude was significantly
decreased in the diabetes group (112+12). In comparison to control group (112+12), chronic treatment with berberine
(100mg/kg) (192+10) improved PS amplitude (p<0.05). In addition fEPSP amplitude was significantly decreased in the
diabetes group (121%+6) in-comparison to control group (167+11). In comparison to control group (152+6), chronic
treatment with berberine (100mg/kg) (147+3) improved fEPSP amplitude (p<0.05).
CONCLUSION: This study showed that berberine treatment in dose dependent manner ameliorates memory
impairment and improves synaptic plasticity in STZ diabetic rats.
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