[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 |

Iran South Med J 2020; 23(5): 431-441

///' g_')R ;.b ML’J:\A":
wju cJ’"' > ;i'\;}-,‘:_‘:'*"‘.’.j TELNIA j}l

Ab Sl bl Sl 5 (Kb o e oKl

(1F28 (53 5,30 FFY = FFY amis 0 ojled cp g 5 ooy Jlu

oui sl (hgol 35 33 o 3wi g0 b 0wkl (6 1S s (Y 19 b il
Sa9w vgo 30 JobI b

"PhD) (s3ke sage ¢ (PhD) _akisl Silsluip s ¢« (PD) (5, 3 goea

Q|ﬁ| gd@; 4Q\§j§ .\>|} gw}k.«‘ Al)i o@‘b 44.1\9: c_,.\.ﬁ B ASLES ]S ‘w"u’“"‘”ﬁj a}jf !

Zz

Olpt B8 B B8 B aly oDl 5131 o&Kkils gy p oo oSS (g 05 £ '

(QA/0/VY :dlae 5 ds —QANYNY dlie 3L ,5)

s AS>

Oloys 53 Sl slaaier 51 (S kil ol T (5olom S S 525 51 585k 5 Al INS 5 b mms 0ig) oy ot P65 140 )
55U gl s g 0T ST 5 Jsess s JUSH Cgr Ol siS S5 56 5 andlas ol 55 ol Sl s gls dl 35 g (s lom
A eslizul J b

0953 oot LG5 (oaled oAb oslinal p S Y0¥ o 55 055 4 NMRI 55 (55 50 o 50 WP (205 Guiow cnl 53t by, 9 5l g0
Ol 52 56 Ja g5 il g 55 pe ST g 3 a3l (o gol b sl g I ST i 59 gl Sale3T 53 23 8 ) s Sliwo
Sl D) pons Lasls b plowil ST 51 (o36 (b gl b p o es Aite (slajss (55l Ol S 5L At o SRl fssss sl
osliial o 5 4325 g Tukey 03a51 o 5 (ANOVA) 60 by 50T o 3 o SIS 1580 5 o3 8 o Slns Sl 0l
R N B Yo e P< 0700

LS pgs Soloyl g oo b gal b bl e (505 e b J ] (e N 5 VO /D) (slasga a8 313 0L Iyl Sebeyl slaadl
OluszS Dly5 5 g ol slaeg S NS 5 oS 15 OLE pam Galo)T g s AliBle g 55 Esl f3ss (sol> Ol S 56 oS sl
kS oo 350 1) JU1 S S0 S gsl B gl e s b sy it lajas sl (Slu S 6L (slaey B aen

3205 g ey Sl S 5 5 03l 5)ls JUSH 55 (5350 5 sbas Ll g axdllan 53 0 ealitl Ol 2SS 5L 1g S 4o
el 55 3500 Wag,ls ST, JUDH 53 oS 5 ol

b gU Ol siS (el b s (ISl gds Ol

L)lf' ;ugjg ;u@ﬁ J}-U ﬁwml J‘)T a&.ﬂ: ‘“,Li fj).& a.,\;\.i.:‘b AJHL«ZW‘) a); cd@; e

Email: Azaminasrin@gmail.com
*ORCID: 0000-0002-9103-2491
**ORCID: 0000-0002-4549-7220


mailto:Azaminasrin@gmail.com
https://orcid.org/0000-0002-4549-7220?lang=en
http://dx.doi.org/10.52547/ismj.23.5.431
http://ismj.bpums.ac.ir/article-1-1349-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 ]

B/ shgol p p OF S5 Jaiss ol 013508 D3 it

KB COVIPRFRRS

L) 5595550 nee G 5 s oo
oIl 2l b s Kadda s ol
b ol el Bl a1 (6ol 3 (554585 5L
Ok 31 30 axal 2B sl o8t as s ol
Sge A) LS o spdme 1 Wl glacily a4 5l
3 bl gl 35550 sy 5w, IS
O B VI SRPINS (NG W
o obss dlal s e VU0 sl s
Ao w Jlasl il Cgr s LS
Slacus sl 1 5 LS o gl | S50 S
DS 5 5 S Q) S e oS 1y e ol 1 3G
PLEL e Olu S 550 05 2 5
o s aeb S ey plss il 5l &S S 5
53 e V44 aas glanl 5 del Cewsas YADQ
S8 50 (O00) A sl gilussls o)
Voo Sl xS il pls ki 55 Ol i
0352 Soehy (S5 95 2 Ll 0 &8 Aies sl
Jb ml pesde all axsls 1) 0o g 0350
355 OBl 5 G pdha 2 0358 e (SIL
oz 51l s sl 8 Al e
slizee Oldlas (VY 5 VY) sl andls Sl gls
Llos S eslizal Lagyls Jsl Cgr Olugs
sleaniy Bl 5 Wligl 5l eslizal (Y210 5 1)
Sl 4y boes sols S5 phlay L OlesiS
0 3 Lopast Olu S o ol eals 0L o)y 05
L lsess Guols G705 o5k 4 Ll o0 il 5
b sl ) 45 LT B.OY) a8 3lala, O o
sl g OlwssS D3 5L 51 0486 sls ol

s oslizal ol (olew Je 55 Lseiss sl

! Beta Amyloid Plaques
2 Neurofibrilary tangles
3 Transdermal patch

dndie

Ol (b & ae ptew oo sl 51 (S
ool sl T (5l L3S oo s 55 @ 005 Las ) 50
paieie il 5 st 53 sl LS
380es 53 Pl SGds Hgba (Y 5 ) a5l e
S seeSl ol s (SIS e
S Gagl s e gldsle a0
IS () el Gole ol @2 o Sater
53l el les b i diyy ol slacls
5 Oaakes YY1 i oS Gl 0l 03 (pmes 455550
F Ol e Vb 5 azes Jie Jlss 4 Y Olgr s
JS slas S (gm0 L g 3Ll OT @ L O salee
a3l e 5328 358 g 53 Jl iy 52 O
A A e K el kot SV
528 ol Jale 5o (F) Wil o Jols 1) 0L
S5 ke Llodys 8 e el I (e 23le 55
Glods 5 Tl b sty sCis
(0) TNy b 5

s Gl Oblew gl S Ll 5l S
P) el ol 0 U L Jiiss (S0l 55 0
53 a0l 5550 S el 55 (630 1888 Jle 3 oS (V
5035 3l S Jed 5T oS Jlge ol B S
(oo 518 3 (S el Ble LI G b
5 oSl Akl by gL Llis s il
e SLODS G SSea (DLl Cen
V) Ao o e ) aBl 3 L8 0 SO S
Wby lasyls Jl Cgmr s g s,
(S e Sy dhaz 3l Liledd - e &l

S sy S (S Sl s la o8

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.5.431
http://ismj.bpums.ac.ir/article-1-1349-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 ]

VAR (3 5 ;3T /0 o5led /p g 5 oy L

X 2

(Sb FL) Jlb e ploml abible s ol
2o 3 dsb LG cabaizn 53 glls oS
53 ol 3 S sk e e Bl Y el Y
L (slae )l 503 a8 sl (ool U)oy cabbioes
(b a=l) LU alaioes G s 3l K
3 Kl Kol OF slaesl s 45 AL
2l O3 Sb 5 ) laakiizes o S 5S
S Kas Jumal i 3l ekias S pd slaale
b b b 5 Llekiliy | L daise
Ol 48 gosba Llodd foos 5 5V gastal ol
I A
okias S b laake G b Sl EY Sl a ] 5

Ly,ls
BLY IR NUS RN WY J;Ju); aols 3l asdlas ol s
ol o 53 el = (L& ANV Jpames
Gy Laoj)f dan 3 LS eslanwl Aoy /A
GoF oramer 23S el Blho 0555 s
5> 5 Shasal 3 da aboldl i3l 55 L3 sl

J\..Ir{xbu‘w“ ")‘JJA.L.;JY" o ”)'j)

Jrir 835 Sdg 5 Olw S ad
el Gadg) sl s 580 Six oy
Lol 31 oslinal b OT (g5 5 gaae slse 5 el
3 LS s e 3 S s A3 P SIS
O 3o 3l oalinl b 5 OF 3 5550 slad
el LT ol S B s e 561 5 ds s
g S el sy Sl 1S o3l S | sl
SO BSAY) (bl JsS5e 055 L Ol iS

Il L Ole S ©lpd el ol andlas 53 ool
03,8 (LG 0T 55 L suls 5 a8 0L
G0tz @3l b Jal U ol S e
J5E1 g ol sll Ssel 3 o ()18
[ URRCIU e S S v g I Y-S W W SR
L oolesms obs 565U adlas opl Lol Gous
U el s sl sl (sl 051
Gl O ol Sl e 5 Sl en s JSU1 S
03 L, ola s oy B LT as 34 o3l>
Gl 5055 by 1y bssss ga,l3 N VIVO Jass

¢t b sl axils 80151 56 bl b,

la g, 9 550

Sl g
Ml S LS e adles ol s
313 i 5550 IRIAUAK.REC 144 o)
035 « NMRI SIS 655w 5 la i 5l 28
ol ptdl ) el (gl 2 0 SV Y o E
LS B sl s Jsel Sules Loy ol
© WLolps JUsl 1 e s eslitad Sl
53OS el a1 ol &isls Sl il g
L;\;@jgijwa:\bj\)éuiyﬂowdéﬁ
bl p gles .cils Sl 3 ol Jlasl s B8
ooty gl & 5 4 YYEY O 500
.J,;mm&_ub Cell VY 5 SOU cell VY
Loais g0 Ode 40 U aS ol o3l a Sse «
Gl Gla g e s JE 5L s Ll o
(oo oM os S 53) o5 SV a dslas b
aseta el G s b pilT aes S &S

23S el 555 5l

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.5.431
http://ismj.bpums.ac.ir/article-1-1349-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 ]

YY) osel b Ol s Lo sl O3S o3 5k

NP COVPRT-SRIES

o

S ,Sen 3l el b Ol S D3 50 Sl (6 peas (VS
Il eSS 5 el 00 s 3 0y3 e o3Il e A8 S S
AL e edalin LG Sl3

Jud b glion| Sl ) 2 S

oo S e s b e bl
S 38 Sypo iisel il 5as 0 (W) 3 S
239 e 93 Glhls 54

gors 3l g3 agds T il e e aen sl
Shre g e o3ls 13 alesl Jasee s ilesl
wlﬂ@&yﬁésﬁaij\«{wbg:)u
B0 Sl day 5 3580 0sls SIE ) dades o
2y n 0313 05l Olsem 4 5558 0 5L S 5S o
o sl ol by pd oL alaise 3405 oS
s by b 5 Ol § IS o b Sl
A0S b Olse 5 o sl 550 SO dlaions
o rsa) ol (55l et Sl 4B Ve )
(Ans g0 o 5 (s shab o | S (sl Bls
0 ils 5L 355 i 4 Ol g 4t Ve 208 I
Voo Sl e a0 B Obey & bl 350 s
L e Bh bl 5l sl ansls 456

alaizes 55 I5dous s A azds T radadl 3L s

5L S s b0 3l da 53,8 e 13 s,

4 Transmission Electron Microscopy

s sbls S H o by ey i1 2o,

A an S o e el by, L
3 IS s Sl 5 a5l Ol 51 ey
SaS L Gogl 00) Oluses olyd 60 o3l
S 5L () JS2) oI35 g 2SN oy Sn
Sheslial b SlesnS disodes 53 Lydss 055
Sy ol &yl iz Jaw s a5 S slaxl iy,
Sl Voot ke (V7)) s S ag
Sl sl Ao 53 ) Jdmn 53 a5 Sl 1S J gloes
03 el el g (I e e S VY Cls L)
305,55 @ Sl ey D s ) e Ve
polie OF 4 OlegS Jslbw 00 el
Voradsl cble Lol ag o550 Jsloe il
sloble b as sl Ll o 2 e S e
el sy (p S ke V5 TV /0 /YD)
O Saop 43> YO e a4 S8 Jslos
g 3 eslimel b e o 0303 3 bl
2 oS T Sl LS e Jsko
J 53 Jolous w0k ol 5 ol (Gl b
T B O O L WCK S PRPE PN
Al ed) aa alds 53 50 VO S b, ) Sl
a3V Dde s agds o 5 Frerr S L

9 Sl Slod S 56 25,5 olonil 35 Lo
s s Gy sbeor elr ookl
o2 51> UV-Vis HPLC FTIR 1l b
6})\5 Q(ﬂwstgﬁfo)\.b‘ 6‘}: ‘_;:L;)_‘b J}buj

i skl sl st

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.5.431
http://ismj.bpums.ac.ir/article-1-1349-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 ]

VAR (3 5 ;3T /0 o5led /p g 5 oy L

O35 pSAS 2 53 p 8 Jee (V 50/VO /0 4/Y0)
W S35 03 5 A oy Slhe 053 &) gon O
(25 S plonil bl s

$lasss (Uhge A Jolios S )65 S 0ps3 Sl
35 Sl Ly ekt SR biss Gl il
ol Gaisal 5 e dholidly 55 sal 555 55150 65 S
O b oz o0 Ol S (sl ol e 555 00 5
w2 8 plonil bl ol e 5 Gy es S ol
ol SE3aal 355 03 ey 5 ool o 3 055
ol g s il glajss Sl s o s
O35 pS5S 2 550 S Jee (V50 /VO /0 /Y0)
.wﬁ{‘t?a\dz‘;uwwj&);g,\{

Vs hisel S o omlesl gl 5 g ol
el oS U1 Ok L35 SAS e s p S e
SLasss Sl 535 50 5 GouF 2g el ababl o 50
o s BoAE G255 0 i g oy 53 il
Al il

S o A 535 GoF SRisel sy 03 sl es S
3 Gy OlessS ul lle cs 5, e 5 S
Al an S abil- cs

Gy s S5 03 e 5 ol e 3 038
Sl cd s 00 5 Jpll eSS o S5 s
(V5 oV0 /0 /Y0) ek sy s il
o s 3 G205 O O35 p S 5US a 530 S s
Al il

bl Jelow 5 4 e
5 B Ol eds ool s slanlesl ples s
adasl> Sl s s UL Al 4 s
S slome Sl 5 Kl &) gty 4 A O s
Cos slaoy S Jold ol L;)jcp.. SleMb! L

u@)udad;u.))b Q(}:} &i‘um“j':}“:d‘
ools S gd Olg 4 5 ol dlews w}; RN
BBVl 5 (BT el o) (58 00) 358 o
sl 5l Sluebl Cmr 555 e a.u\.sjf)'l.g o 4
&JJJMJJQ\RTJWJg@b_}J¢&j}AT
Sgs pedls Lo B OI‘\{@J)J)J}.‘;JA esls 1,3
3l Olgm AL ol sl el &S Sosw 3
Olges Olge 4 ot Olo3) A dal gl S50 alaioms
e il anslr 55ael 10 5 (058 o oo alabl>
Q&)UM@J})}W@LQ)%&‘J;)J
OIS JVURS RUVORCIPITVA | gE1 -t { PR PR PRI
o Qs e il bl U s 0 oo plowdl 5L
Jﬁ&)‘}&})%})d‘ﬁd&fw‘)ééﬂ
S Gy 5 ap8 00 5k p8sS s asti Ve Slas
JJU g.l.:.:L: 41.\;-‘: db_éb- u\y‘\s&)jﬁp L J}J&A
Ao i35 0 il aasls Ol s s pes SO alaisus

Al e opg daiee 53 (5,515 )

bl ey 8 1 b

(Gosr o A Joli 055 8) 05 5 0 :dyl Lba)l
L sl DOSE response os,sl Cowds g
Ll e JS01 5 s plaS a8l 51 bl g
Ll W, bl 3

il 3 e Aol el 555 L3 sl 058
S a3 Y S 5y o s L S by ol
bl s e 5 A3 gl b Gy e
A plal oSL L oS g

Sl S 03 ey s el o 03> glaes S
Il s slass Goy3 Shigel 3l e aloldly

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.5.431
http://ismj.bpums.ac.ir/article-1-1349-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/ismj.23.5.431 ]

Y5/ osal b Ol s Lsss sl O3S o3 5k

NP COVPRT-SRIES

odd by s> DOSE response o Sebesl
53 P slEe alal s (Y lagad) pss bl =l
polde Gy oS sl Qi Ay A0 Oliabl alsls
O3 $U s el Sl bsess ol il
O30 5l LB (p S ke ) 5+ /VO /0 +/Y0) Ol S
03,5 il e iisel Sy 55 oS Sl w
00l b ddaly 5o (ol e et Ly
« L (Step — Through Latency) < s& e 4 35,5
05 S Lavslie j5 il sl VY sl Oy Sl
S Hsboles 3 K edaline (ol - ) J 28
Sy U s edd g sy Sy e Ul

S g ged bbbl Cu S5 el Ol S

- g e T L
[ N S

-

£
=y
=
o(
: 13 p
- - =
& - = ol - -
3
&
v T -
e
=
A
T
. Y -
3,
[y
T T T T T T
sl RS AT o Vo A

o >

-

A et A b

eyl ) e e

Ol siS D3 S0 Lok by Jusss chlisie slagss 36 (Y s pel
ool 3o 0% e A il oled 4 Ol xS 346
3 U5 edd g bsess A glagen wid 555 00 5 ol
ol g ol Laes S 51 S mm D 35 oleS 4 Ol siS
lods 518 Jlre Bl E Sl & go 4 baesls LA

.\:,..ﬂlaJ..:w;ﬁjad)l:‘};&adﬁ.ﬂglﬁ@p<./.a

FiG 2) The effect of different doses of encapsulated
Donepezil and Donepezil alone on full memory.
Saline was administered after training while different
doses of encapsulated Donepezil and Donepezil alone
were administered before test. No significant effect
(memory impairment) was observed on memory
function. Data are expressed as Mean+ SD. p<0.05
was considered as significant level.
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FiG 1): The effect of post-training administration of
ethanol on step through latency. Data are expressed as
Meanz SD. Doses 0.5, 0.75 and 1 mg/kg significantly
impaired memory compared to saline while dose 0.25

mg/kg has no significant effect on memory function

(*" p<0.01, ™" p< 0.001).
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FiG 3) The effect of different doses of encapsulated
Donepezil and Donepezil alone on memory impaired
by ethanol. All doses of encapsulated Donepezil could
significantly ("™ p<0.0001) improve impaired
memory while nano-chitosan alone had no effect on

memory improvement. Data are expressed as Mean+
SD. p<0.05 was considered as significant level.
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Abstract
Background: Progressive neurodegeneration of nervous system as well as learning and memory disorders
is characteristics of Alzheimer’s disease. Drug delivery is one of the research aspects for improving
treatment of diseases. Chitosan nanoparticles were used for Donepezil transportation and its effect on
dimproving amnesia was investigated.
Materials and Methods: In this experimental study, 136 NMRI mice weighing 30-40 mg were used. All
injections were done intraperitoneally. The first experiment aimed to determine the optimal dose of ethanol
for inducing amnesia, the second experiment was performed to prove nano-chitosan loaded with Donepezil
(0.25, 0.5, 0.75, 1 mg/kg) does not impair memory, and the third experiment assessed the effect of
nano-chitosan loaded with different doses of Donepezil on amnesia induced by ethanol. Data were recorded
as mean + SD, analyzed in GraphPad Prism software using ANOVA and Tukey post hoc test. P<0.05 was
considered as significant.
Results: The first experiment showed that ethanol (0.5, 0.75, 1 mg/kg) could significantly induce amnesia.
The second experiment showed nano-chitosan loaded with Donepezil doid not impair memory. The third
experiment showed that all nano-chitosan groups loaded with different doses of Donepezil could
significantly improve amnesia induced by ethanol.
Conclusion: Chitosan nanoparticles used in this study can efficiently be used for drug delivery. However,
further research should be done on this compound before it can be used for oral drug transportation.
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