[ Downloaded from koomeshjournal.semums.ac.ir on 2024-03-20 ]

V&Y - Uyl 659)eS oyl — (5 59)gs 3ud 0 )5S - yrosiindy 9 s Aol 0 Ja9 ¥O A —QiegS

| S 5916 01 30 (9 35 A f 6/ (95N g 915 (M S 18 S’ g5
S0 T 3 ol ol g 393 gi3liw 30 Jlog jgnd

b ST 6 573) cmlagh skl (6 2575) () g0 (olgan ol T 573) b aabsls FT(Us ) i )I8) o e T Oy T
9(6}5:) b o (s s, 8)

Ol e o Ky pole olKtils o Sy 0aS2ils o Syl 5islo 5 o sUT 20,5

Ol epn e Sy o sle slSils clas] o sle lidins 35 0~

O] b o Ky pole sl8tils ( Kigy 0Kl (s il b ST 5 Sy 55550 005 —F

Ol e e Ky pole s8I sl (50505 5tSt sy (U 50l CAidins S 0 —F

Ol ctgato sy Sluld oty Slol i 5 Sa 5 o] 35 a0 3se lidos 54,8 -0

Ol ey NS Ky pole ol8ils (5l (K ] Wy s 4ty olanit ) iz 350 iy liaslo (S g ouSiils =5

aroma3162@gmail.com 3 e gl Gl

b polo antlian cpl by gy o0 sloibds caolSgumd 1 (SCI) (el ool 43956 Ol 1 o yieten 3 Clivds g alidl> YS! :u
0930 Sl SI3YI L of yor (PCLA-MWENT) SlsJole o laz sizr (a5 dlglgill ysis¥e pls (b Comayls clls 51 oy Sad
b Ll SC 31 gy ol gt (il 9 (omae 3 5o 900 50 (EA@iD)

(s0955en0¥)- Clrlog ;5 008 15 51,5 (09,5 18 50 jus #) 09 )5 F )3 (BoLai yebay sl g 00l (AR LejT 55 (90 TF ila g g olgo
PCL/f-Coma s cisls) PCLICNT/EA 65,5 g (PCLA-MWCNT anryls coils) PCLICNT 05,8 ((SCI) oo Ctrl 09,5 «(SCI o9
b 599 oly 31 6,I05,L bgy & oudbaisle EA@IID olulis .00 T adaw 55 by Sbpaw S9 coml Jow .(MWCNT/EA@lip
S9SN g5 S bt PCLI-MWENT GBUII (53919390 sz ot -85 plowil Saoliad 595 (S STy 3 63908 (S92l @95 S
o o 03 liiian! Slilgas (g )id - o 3 5o (i)l (sl (63Lidy SBg05T 318 )F S1E (g 0590 (FE-SEM) (Slmo i i)
23 925 33 (APP) Ly audgleal 5l ey 9 5y MRNA 7 g s s aolS g CAL a1 (S 1225 s Lo g, Jeranliy 4z ¥
V S L & oigd Juaio (103593 9 (GRIK2) ¥ 95 luls ualyyj GlobiolS Siygyigioy 0w S (CNP) i powl gogimd goil>
b (o) 22 (RT-GPCR) (980 (s 9395 (55 31 p0ls (51 05255 (23STg b9y 31 00liins! b ceaS g2 55 (Munc 18-1)

FEPSP aiwold g oo (331 b ool g Joe Junnilis EA@IID (3903 b b PCLICNT oyl Csls 1 pmy 45 a3l oLk Lo sbaassly
3 GRIK2 g APP )Ly g 4x8ly jial331 MUNC 18-1 3 CNP (yLy 45 815 (,Lii RT-GPCR (sWrosls .ol aidly Sguga Ctrl* 09,5 b du lio 5
loyd 45 130,5 Coli iz ed Lo ol a3l Sl Cal 09,5 b dunnslilo 40 Wiles 5 <l ;3 EA@IIP (y309 b L PCLICNT a5 ooy S
bty o Sgutg PCLICNT g Ctrl* glaog ;5 b dulio 45 1 5,lid, 8 Shoc PCL/ICNT/EA@lip b

S5 by ati g (60 o Jumily dgugs sl PCL/-MWENT/EA@ID G jls ol a5 old yLid ardllao (p] 16 yuSazxasis
g0 S sl 1y oS gy alidl> L o ye

P39)9 AL (LBl (owdien (Sl 9,18 i cJos il 1gualS’ ool

Ol 5351 SLesls 5 (555050008 0 SIS Gaadtit 5 s 5 (lall s 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology
Fo¥



http://koomeshjournal.semums.ac.ir/article-1-8790-en.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-03-20 ]

Koomesh -Volume 25, supplement Phypha26 Congress - 2023

Effect of Polycaprolactone/Carbon nanotube scaffold
implantation along with liposomal ellagic acid in
hippocampal synaptogenesis after spinal cord injury

Arman Abroumand Gholami (M.Sc)'?*, Fatemeh Gheybi (Ph.D)3#, Amir Mahdi Molavi (Ph.D)®, Fatemeh Tahmasebi

(Ph.D)?, Arash Papi (M.Sc)*, Hamideh Babaloo (Ph.D)®

1- Department of Anatomy and Cell Biology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

2- Department of Medical Biotechnology and Nanotechnology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

3- Department of Medical Biotechnology and Nanotechnology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

4- Nanotechnology Research Center, Pharmaceutical Technology Institute, Mashhad University of Medical Sciences, Mashhad, Iran

5- Department of Materials Research, Iranian Academic Center for Education, Culture and Research, Khorasan Razavi Branch, Mashhad, Iran
6- Regenerative Medicine, Organ Procurement and transplantation Multi-Disciplinary Center, Razi Hospital, School of Medicine, Guilan
University of Medical Sciences, Rasht, Iran

Arman Abroumand Gholami: aroma3162@gmail.com

Introduction: Memory and cognition impairments are the most important secondary effects of spinal cord injury
(SCI) in the hippocampus. Therefore, the present study aimed to examine the effect of implantation of
polycaprolactone/ functionalized multiwall carbon nanotube (PCL/f-MWCNT) scaffold along with ellagic acid loaded
liposome (EA@Iip) in neurological function recovery and hippocampus deficit after SCI.

Methods and Materials: Twenty-four female Wistar rats were randomly assigned into 4 groups (n=6): Ctrl- group
(laminectomy without SCI), Ctrl* group (SCI), PCL/CNT group (implantation of PCL/f-MWCNT scaffold) and
PCL/CNT/EA group (implantation of PCL/f-MWCNT/EA@Iip scaffold). The injury model was the dorsal
hemisection at the T9 level. Characterization of EA@Ilip made by remote loading method was done by transmission
electron microscopy and dynamic light scattering. Also, the morphology of PCL/f-MWCNT fibers was investigated
by field-emission scanning electron microscopy (FE-SEM). Behavioral tests were used to evaluate the
neurobehavioral performance of the animals. After 4-weeks, excitatory postsynaptic potential was recorded from the
CAL area of the hippocampus. Hippocampal mRNA levels of amyloid beta precursor protein (APP), cyclic nucleotide
phosphodiesterase (CNP), glutamate ionotropic receptor kainate type subunit 2 (GRIK2) and syntaxin-binding protein
1 (Munc 18-1) were assayed using reverse transcription-quantitative polymerase chain reaction (RT-gPCR).

Results: We demonstrated that, after implanting the PCL/CNT scaffold with or without EA@lip, the hippocampal
action potential improved by increasing the slope and amplitude of fEPSP compared to the Ctrl* group. RT-gPCR
data showed that the expression of CNP and Munc 18-1 increased, and the expression of APP and GRIK2 decreased,
in the groups that received PCL/CNT with or without EA@Ilip compared to the injury group. We also proved that the
treatment with PCL/CNT/EA@lip improved behavioral performance compared to the Ctrl* and PCL/CNT groups.

Conclusion: This study demonstrated that PCL/f-MWCNT/EA@lIip scaffold implantation improves functional
potential and alters the expression of memory-related genes in the hippocampus post-injury.
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