SPL (2955 9 53989 3 ool aolibad
1FOGIVD axio A Fo¥ Ll oV o ko (7 0,90 PY 3l o low

o

Qjaphd.sinaweb.net ISSN: RAA+—1YYD

P S0 b Lige 38 S Ol g AL p (awgd) Juws g Al oS Wil
Wig g 55 o5 S0 AL

Yo Y s s Yoy
s Sl s gy HlSe 550 L

'O‘j.’.‘ LQ}))'K 4@3\“‘ J‘)'T cli.i.}b g[_)})jlf J:-‘} ¢ Lf"t"‘.:' S ) ajjf céj.fb 6}?;‘“}\37 |
mo.mokhtari246@gmail.CoM: J yus el 5. 0121 ¢85, ¢ oDl 33T ol 0055315 Aol g ¢ gwlidh Coms 0 S sl Y

L0l 05038 ¢ ol 33T okl 0395318 g gl S S 05,8 oLils Y

VENNYNA o 06 VE NV o/1E:080 50 &b
o>

- £

Cx:a}')}}é;nA{Aa.ma.na\.b}&:ﬁ&u:ﬁwﬂgjéﬁfﬂi)kﬁb-d)vm‘@l{-X:jjx;szlsvf:h.éu\ﬁsﬁ‘a‘&}

A plowl A8 g5 (6518 oS I JL Wb 5 gl s sla hge 3 bl 5 (6, 83k (595 1 (e 5 alal) ps 36

¥oogdo s VYOV G (2 8 055 b ok s 315 ST AL 5 al e Fige je P o addlln a3 T (995 9 Blge
S (s oS 3l 53 (Sham) wals o5 805 S5 il ys o aols gt (CHD U 8705 8 s s B 0305 8 2b 4 ole Y/0-
208 e YO Olie 4 sslese 530> 8 (HYPO) s, (608 oS (i 058 ¢ 555 M) Do & bie OT 1) e
@cf%xrf&:‘\“ Ol 4 s 6 oliS Z3L 55 Y (g d 05 8 03,8 3l ys 5o, Ve Qbﬁj‘ﬁgb)wcf%
Sde 4y p SUS e S ha Yo 5Vt S 4 s S G oD STF 5 o gla ey S gy VY Sk

L Glﬂ))‘m)}ndT)lﬁd)ﬁ)TbQU?): 6;:\13&33 QY%‘ .-\;J;sl..e\ijbjblfsb)}.a)})v\

Cth) 25 055 & S (HYPON (o125 055 55 5K & Dby (6l 0 (b s 5 Ol ¢ mpsn (2T Sl 5o 1l

V o5 05,8 31 6uls one sl 4 s 53553 ¥ s Y (g mi05)S 53 ekd (b e 5 0Ly 3 g e poler 5 e slaSss 52
PRl IS s 8 4 S N 08 55 Do ) 3 o (5 Olej S0l &S 3l LS gLab bl 5 oy S
4 o W 03 8 53 e @0 03 odd (§ pw Sle 5 0L SSbe 53 (5513 sma P rimes Lol 4Bl (513 e

.Mo&uﬁ\dﬁa);

@tu,L;,f;u_,,1,,\;,,;L;,\fvsﬂac)\;\@w@w}“)wpgu,;6M>@om@u:6;4%:5
.%JM

S5 58 3 Al (s 155 15 gt ¢ o 53 1SS DlS”



5358 ST S 85 e Sl g 9 55750 3 e (s ol S SRS

ST daz Sl il (S5dse ol sbls
Sl s &5 Olge 4 Jus il o B ST
ST S s 5 S gl LS S
265 S e 15 035 (6,8 gl Ol !
GOl Calisee el b 33T IS, 63
() Ga,5 bl SIS 655 » gotaze Slalllas 055
el o 0315 DL Juue (V1) SlanSTT 5T 5 oledlas
2 s G 30 bl e s3daie Slalllas iman
Ol a3 § &g abiils 5 2 ls glas Slas 35
Slaln oS 5 b glone 1 eslial (5 4 53 05ST bad
o) adlle il s Shee SV 54y Cgr s
S g Bl R plal 3 Coda Sl 43 K ol
dsl> 5 6,550 g5y p (Gmsd) Jus 5 dliab oS 5
D5 A58 GO eS M S gl o e o
Ty 9y 90090
TP R R KO I (P P w2
O35 b Db s 3155 51 AL 5 al e B 70 Sl aalllan
Sl s o3lizul ole /0= ¥ w5 YYO-Yor o
ol ST o8 ils Ul 25 5 Eos s S e
)3 YWEY Liows &)l o am s b 4 05,58 4oy
o 605 il i 53 555 555 6Ls b s o Kaila
WS s by oLy, Sl VY St el VY
AEaLST Sl L, Jpol b ilan 31 ser
ol gy M) aaS s adlles ol 3 S ol
oele! L okl 35T
sdee, b« IRJAU.JAUG.REC.1399.002.5
e sl s s 6,8 V5 Jos Wl gl ol

G b S Do OWIT ol L) Jssb

VRN

okd 030> DL (6 kB 5 ST I la () n o
,&uavw\wm}:@@m’@&;&wt
153 S ()3 st > Slas (207 5 (5,850
38 Sl A o ks 8 s DL 3 S e
3 Sl b Gl e (Nl ol s OASS
Sllls ajls asle 5 6,850 Ao I s gladnT
ST Lol CalS s 53 s g oS L0l> DL
Sl (M350 S S p BB 5 Gans 2SS
Jsb 3 s SVl Goae Olays &5 o3ls olas b
Oprpn ol & 35ie Joolo Gl) ikl s o et
o) &S Ay ab o 4 (e 6la D31 o Al 5 sl
s g Sba Osanpr Sl Oloys 4 A3l oa
5 e ob 3l sz Lzl o)yl (F)Ails
Sl ae) > ST (ST sl sl 250l OLalE
Golow 5 (Fp Oloys 53 o gas 4 (S pole Calie
el 45 5 o

S (Nigella sativa L.) wlasbw ¢pm ool s
(Ranunculaceae) aNT oslgls 4 Gl o)l
o 1 me SS5dssl ol Glls & (0) il
Wl 4o 5 Mo Hlis s (P)0luws] il
Olge o (N. Sativa) slusbe 31 b s ol
%WT Wle Calies lacsjlow Oloys gl Siaulad o)l
Sl S O 5 5y, (Bl alisie 033
o315 OLid S| Solalllas s imman (A) sl 0dd o o5lanul
S35y Cly gme Clabloes Ol 1L aildalon o7 ol ols
K5 Db 511033 Ke (6,850 5 il 5 Slas s

3,05 399 e 53 55 b OLS 551 (S osj:.fa\;.»\:



AR

Foslod 17 098 AY Sby osled (Sl (2955 9 (STPg 38 (ke dobikad

el 26V 8 7w ol sk 4 Dbl
05,5 3,5 Zilys ol Sl e U5 0y, S s
YN Sl 4 P Ol abis OT 23 Le &S5 dals
(s dd s 5 502 )N (2 28 05,5 3,5 by sy
2 p8 e Y0 55 b dasle (e sals 038 ol Dbl
i3S 8L s 5158 b 1 p S kS

e Yo Ol b1y pegd oslas Y o 05,8
59NN s 4 558 Sy @ iy p SIS 0 S
ol Sl oa B o5 ¥t slgas 8 58 il
1) 33 318 s g 5 gt S L Olojan 055 5
558 Soype 4 wl3a Y sVer KOIMY Lslie L s
iy aalsl S5l 5o, YV G g s ST 2L s

Wil 9 GOl Ogeil) ol 4l
(2lad

03057 3 el g L Al 5 5,8k (o) 12
& o pls U eSS Sl e 0T Sle s oslizl s g0 T o
S ol ok |5 e Sl F0 gl 5 Y s L S
Fa sk s osie  OT 5l fasle Froplo)ll
Joo ols Sl (KU OB 3 100 Koo ol 04l )
YA gl 5 Ve s ) Olgy (658 & als LIS Sk
IS S0 ST a5 sl ¥ s (6 el
P eSS (B8 Jld Caw 33) o83 Gls o pls )
g els LSS Al e 53 51 0gesT Lol

PRty plil Yo G Y (lassy 53 o8 Jsl dl s s
Ll I Jlze 5L F oy a ledse (Zibs ol Sl
LG dsls ojll sl A 5o 3yl o7 &S 4 dkies
23 b 1 Olgy @S wSSb Ol bl sl 6lis &5y

P S 8L ) e b a3 Q0 LY s i O )

eV 03 edd o S AS 0 8 e YO Olje 45 5156
Gl (00§ oslizulis, Vo e 4 Jhie OT 2
S dm Gy Nt oSl OS5 s W) Olebsl
Chle p T s 4 K b g3 Sl ol s
@l 0550 «(TA) oSy 5 Jols G355 Glgisn)sn
(TSH) s, 4 e 050558 5 (T3) 5,800 5
58S o3Il (sl p ( WS2d) ELIZA 57 5l oslizul
dals 5 S sleas 8 4 o Wigasgn ol Oljn g
3 S Al DA s g S s 5 3 S i

Sladlow (TN 50 o las 4ngi (w9

3 aldalw (.)f}l:ﬂ aldalw o)lae (g3l osleT (g,
55 ol el Ol 3 0955l Ol gb adlate
bt o5 4 b esges Ol 1 OT conlin Loyl 50 55 s
@ dldal ISUls 0 Jlas ags gl anlllas ol 53 5d
1V d501 IS 23 e Ao oS s o Yo sl
35 ol FA e 4y I35 5 g0 olS oSt 34 L slizl
SLo 3L Y e 358 o lilas b i (6,185 LT glos
b O gmerl juile S5y 0 odal Cawd @ Jglows 5 i 0305 5
JJJ&-T%JAJJ.-Lf»éJ;)L&CLSJUj)aKSMJj\a;l.i‘:.w|
s wsliE 5l F sl am s TV gles b (LSS 0T
oeT oy ol ibey Bl Lade 65555 0,8 &S o
3 shce b bus fue 0 SN0 i L1,

Jomsu 55 (33 ) Jous 5 alaln JSN55n o las
b g il 0T 51 p3Y olis w55, 5 358 osls 4l 3
A ekl S N Gl Shs Sose w b e
S oty g3lusls 05 8 53 Jue 5 il b gies
adlan opl 55 s 5 altalar bgkiue glajss b atle

0PV Ol Oyl i b bl



W59 485 GO o SWIL AL 5 ol o S g0 10 (S 3k § bl p (pw9d) s g 4l

Slewge 10 (210 (5 p573L » (S oolas FI
A9 35 grdd
D037 3l eslizal b 5Lib (5,8 ol bt 5 4525
o os (TWo Way ANOVA) & L 55 uibls 0T
s Jsl 5oy B s i el G o Oe3T e b
Sl b)) Do 3 8 ey Sl gl S5k
TSP g p93 5 dsl lass) 55 S L
e ol r)l.g.g- 9 ps 39y 3 Sl )‘.}L;'.M Sl
¥/V) HYpo o5 5 55 Coaa &0 4 Oy Olej s 6l
FIAA ) IS a4 Cos (FVAL E¥/Y, FY/BF &
5o Ll o AP+ /+0) s o3 (YA/VA FO/V, YY/¥S
33 oskas b ads Oloys HYPO o3 8 53 cous o )ler
RS POV g g gy SCRN VI EERS PR
A5 odalio HYPO 05 8 4 s s 5 4 Ok O
Hypo o35 s (p<+/+0) (FANVAEF/#, Y+ /aYED/F)
P 59003 L8 53 3N 593 s ojlas badd Dby
Odewy Obej 53 (61> gme 2alS (YO/VAEF/D, P<+/+Y)
Yo 5350 poler 595 00 &S Jbm s dd ey Sda a4

. 13 503) Sl oS &olatne ol

time spent in quadrant
o kS
3

dayt a2

D)o 53 hidly S (S5 2 BBl oSl 4l Ye 5 g
) 0l Sode i Sl 0T Coms @0 55 S 03 Sl
Gy Gresile cus ) oy e Colas 5 (45l
JB s 4 s bes Ol @S & O,
N pss ab e s ke o 5 w8l JlsiMazeRouter
plsil YV sy 5 5 Sl pb g 0T & leT
O Sl Oy a5 As il Ol 58w W3S
Le OT 5o asl #0 Sde 4 5 0l 3515 ¢SU 4 adeiio
53 (e o) ol b Sdlus 5 (a5h) Ol S 5 e
Slassy ol Olgs S &S sl s @) s e pls )
i CS (g el gl 54 s d’ij}oT

prism5 i3l e oslial b T Slalas
26 e STl GleiT s s bt GraphPad
ooy Jolos 5 4 Sleslanal L edd (b Cdles 5 513
i 5 G5b o 095l e 5 0SS S eI L @b s
3 (ANOVA) & b ¢S byl 56T 5 oslizal b e osls
Meant SE =50 4 basls i plonil (S5 05057 g
s 8L s s gme )b s SIP<e/e0 s &)

oW

[— Nl

= Sham

- Hypo

&= Hyposdesin100
= dosin200

=3 Hypo+dosin200

day3 dayd

Gl ki 9 4 350 . aliseo S 09 5 38 (N=10 SE £ 1uSlo) w190 (2T 05037 30 Bud my 4 Oy (Sl okl (b Cdlue .Y Hldg0d
Ctl 09,7 b 513 bxe gl (D<+/+0)" .hd plomil (589 (32 3905 Ly b ol soi (5155 (SUd 031 b 49,1 95 il 519 3T 31 odlinul b by o3fs

A Ol 15 HYpO 09 5 b 510 a9l (p<-/-0)*




Y4

17 0598 A ol o)l (S8l (995 9 (S  Soke dolidad

e Dol (Ve /8 £ Y82, VANA £ VAVY) 6l
HYpo o5 8 55 (p<+/+0)csls HYPO o5 8 b )l
LAl QPP AYY/YY) g Yoo 55 b as Oleys
23 e my 4 Oy e (b Zdles 53 ()l sae
S 53 (P<720) st 0L HYPO 03 4 o o g S5

S OLES (gylsbime gl Yoo e o PLP‘- 9y 93 &S

.(Y)b‘,,w')

02

distance traveled {om)

23 e ) 53 S 4 Oy gl 0ld (b il

N3 gne Dl aalllae 3 5m slaos S 53 ps3 5 Jsl sla s
Oy (8l o b Cilun js (6l gae 2ol 3l .1
Hypo o5 5 5> SR N TSRS RS E PR
VEY/94 ) J 257 4 Cs (VYA ENVYH/8, 1080 £ QV/T4)
P 7)) As ews (VAF/BY AT, OFVVe £
HYPO 58 55 Cods ) 4 oks (b Sils . (p<0/00

9 e 590 03Vt 593 53 s ojlas b ekl Oleys

| — =

= Sham

- o

B3 Hypo+dasin100
2 Hypordosn200

Julosi g 4 3o Ll Sy 09 5 58 (N=10 SE * 1Silo) IMIGe k5:T)|.m g,.e)T 20 Bud my b D) Sl ol (b Cdluw Y Hlages
b le Sxe D9 (P<+/+0)* .abs pLsl F98 oy g,.n)T o b olyed (551,55 (sld o1l b 4, 90 il sl IGT 31 ooliwl b by 0315 &3k

VWY £ AV Ve E£1/4Y) ws edalie HYPO o5
(¥ 5 503) (P<+/+0)

Cilas (sl ol 03ls OLES W Hls g0 y3 oS shailen

£ 18V ) HYpO o5 & Cblso 5 Coua @0 0% oks L

ST YAV £ YOA IS 055 L aulie (VYY)

a3t 05 8 53 Slilge L (P<e/00 1) Sdb (g ldine

S a3 0kd (b Sl ylslin I3 o e

YA¥/8 £ Y4/ p<+/+0)as HYpO o5 § 4

A LS 15 HYPO 08 5 b 518 bxe gl (p<+/-0)" Ctl o5 5

S g0 18 olad dBdl> o aw9d olas i
a3 9 5 s SWI JL3S 4 (2 e

o 3 4,b S5 bl LT L ety s 5 4, 52
Ol Kb 4 das oo OLE ks b plonil S5 g0 T
£ AF ) Hypo o585 5 Coaa fo 0> oh (S
1 S 0s 5 4 s |y (gyls gme 2aST(B/FO

Sl sme Rl cpimen ((NO/PV £ 4V, P/ Y)
HYPO ¢35 55 Cods s 3 od (5 o Ol ool s

4 S ugd ojlae Yoo 9 Ve Glajes b oodd Oy



A9 48 GO o SWIL & 5 ol o S g0 10 S ok 9 bl p (pwd) s 9

Time spant in target quadrant (s)

0ald kT Julmi 9 4 3505 .(N=10 SE £ uSile) Caliseo (S 09 558 (w390 &sﬁjl.e Q,&}T 28 Bud &y ydoud b ol g ko) Y 510908
Ctl 095 b 515 xo S9&s (0<+/+0)" 9 (P<+/++1)™™ .l plomil 95 09031 L b of o (ANOVA) b yb Ky il 519 36T 51 ookl b by

NOS s 2l 3l ol b B5n 4 sSlese o aain
OS2 5 ROS) Jb 0587 sla 68 £ o
rmmen 00558 o ol 5 JuKaT s s
oS 5 A el S sL Wl oS e 518
S ST slac I plie 31 oV o b A5 (60
S @l 55 08 DML o jer a8 e (NO)
e 53 NO g S0 S s ol sl Ko
Jlb 5 DLl S s 1 i i 5 (CNS) (55 e e
ssb 4 Sl SbLLeT-D-fae N gls 05,8 0us
SR s 3 2 Vo (oo JHs oelS (g5 S
305 Olas Sldllas kST o ¢S o |y (NOS) sl STl
sS8e Ls Il skl L oLly e SbbE &S
el (ROS) Ul 058 sls 45,8 K85 5 (S g
Farimah asdas ;s .(Y+) 555 CulS g 3 Jolo 5 4
disl> 5 (6,8 sL WMl ST s wsls olas Beheshti
@l 3L 53 sS4 55 6 oS ks s

33 MDA YL sl lale 53 Sl 1 opl . dilas of jon e

LA iS5 ) HYPO 0 7 b 510 sz gl (p<+/-0)

s

EZ R SN "l CU S (R SRR PP

o) (Sba el 2o e Gy b I bl 5 S5k
Osasp o8 DIl sy 1 05S U S Glles il
plil odij Sls gm0 53 (LS Slasle) 65 2 s sS
SVt s 5 (6,5 oS s oS esls Ol w5
¢ adlas 53 (WV)Aobs Solpl (Moo dig) 5 (s
SR Gl Ghs S e Osop SR Sl
boawlie 53 6,850y olas abil> 2alS el Jsk
Osnogn 338 adlllas ol 53 @ly s tdd J S sy &
2 ool en 6,85k 5 bl YN L oS A5 sla
50k 03,08 4 b2 Sl S s Sl > Slas
w5l s Olgy S 058 Iy sl (6 ,rhe Cilus
Cilas opple anflas b be adl cpl s WSaie o5
336,50k 5 olad abile I &7 Ll Ol &S (sl
N As,8 O oS 4 e Jb ol e e s

¥ e &S b esls 0L (gl andllas s (VA dils g 5lesie




cFoslod 17 098 AY Sby osled (Sl (2955 9 (SIP g 3 (ke dobikad

sl 5 (6,8 sb VM, gdde Ol ST ghyls wildal
(W)l ol jar jro 55 S8 5T S 51 L &S il
s b ise Oleys & Wisls Ol s, slmam .
ol i b eV Sl 5 B sl csilaln
ST g8 s (Aot fals alsncil gl
WS ST el GYBES e 1 Calises la OlST
b a5y J98 sl iln (J 58 550 5 ady 5520
5T sl Ity blie 55 1) cwae be Jsko Jus o
s Wan Muhammad Hilmi .(vO)us™ o bl
75 BB sk s L Ol oS isls Ol 258
5 ST gl 03 @V (e Chables o
ol 53 Al s I B kT )
(Jos S sl 0 51 S Sldllas 3 S 53 (¥ )5 phe
sla JKsl, K s anST b a3l sla JISsI,
Ly S350 ST 5 ST gla S0, denST g
Solmandlas 53 LT o 4 (F)AS e Codo sk
A G b Sl (Grm93) Wlalw 5 foe oS5 ke D
ol SU Gl & wal el pen s 55T Gl UG,
5> Mahmoud .l sl oledgo Oldlas s
LS Ol sl Jsbe Oleys &S 5l Ol oYY Jl
Sl 55 g BB Al 4 e el 5 e S 5
Sl 5 ST (ST Comds 25 (Sl sl Sk
adlae ()33 Ko ba Jshe ol 5 ST S
Gl JoSo 87 515 0L YN0 Jl 55 on Mohtashami
BB oo s Eob Wis e Jue wl » N osativa

S doxis

OLS A5 5 g Slafism 53 She 28 5 GalS s sladl,
sy olas andlas ol slaasl e sk 4 (WA)As esls
S -1 Py PG PN G- P B NV o BV R
JU-SRCH | TR W P L;ums&a 5SS sk
Wl bl 5 5,85k 555 OIS S
23 1y sdte SIS s OluS 5T ¢ty Sladllae s
O g s Calidee Loyl 5 oo alabls B! 1 (6, Kty
5 bkl oS 5l 2o gl esle Jus YVl osls
o QLS 1) (sl 03 28 (K5 s DI & Cealads 530
S 53 6P OST ST e Dl 4 s s
Nl ol Flo Sl &S558 gl ool
(TQ) 038 gos 5 A5 51 Lo o il ol oS
)il g8 SIS 3T ol @l 8 dile
S alibee sl eslSa G b 51 elE nl 53 5425 TQ
ST g ¢ VBT 0T C e il ades
28 e 3 o 3l SIS 055U 5 56 e
S 015 Ol 5o ol anlllas s (YF)UST oo S liblos
& gy 03 (s 5 aldalan S 5) s o)las o
IR 53 a5 Lol Ao, SO oS W s
0313 Ol (gadme Slalllas o .njf o sl ‘gﬁf:b’
b OS] ST e s 5 allaln &S Sl ol
(O o Lalpl 55 1y b OlaST Hlee Cub b
Say p Slaalas dde SIS 3l adles 5> AZZUbaidi
SIS 5 (Y95l Olis o o Ollllas > Cstlis g alisls
whas ol 5 Slee , N sativa wie ol 51 5 5
o5 ol ST ST ol Sl S e
Ols addlas 53 51 5 Vafaee iomes dilus Ly 5

Sl ojlas 8 Wby 0las ST 5l cus 5 b



A9 i (S o SEIL AU 5 2l o Sl g0 10 (S 3k § bl (pwdd) s 9 dillus wfj“

Sy Slaios 5 MRELST 5L 5> Sag !
ok el 033187 Ay oLl 55T oSCils ¢ arly pske
o S pon o) g (5 5Sn 5108 Sty 5
Aol

Bl 2ol

ol G113 (ble 2,5 Lyl o p3lel O iy

IRTRROAIFR

1. Salazar P, Cisternas P, Martinez M,
Inestrosa NC. Hypothyroidism and cognitive
disorders  during  development  and
adulthood: implications in the central
nervous system. Molecular Neurobiology.
2019;56:2952-63.

2. Koromilas C, Liapi C, Schulpis KH,
Kalafatakis K, Zarros A, Tsakiris S.
Structural and functional alterations in the
hippocampus due to hypothyroidism.
Metabolic brain disease. 2010;25:339-54.

3. Deng W, Aimone JB, Gage FH. New
neurons and new memories: how does adult
hippocampal neurogenesis affect learning
and memory? Nature reviews neuroscience.
2010;11(5):339-50.

4. Biondi B, Cooper DS. Thyroid
hormone therapy for hypothyroidism.
Endocrine. 2019;66(1):18-26.

5. Ghedira K. La nigelle cultivée:
Nigella sativa L.(Ranunculaceae).
Phytotherapie. 6-220:(5)4;2006.

6. Ashraf SS, Rao MV, Kaneez FS,
Qadri S, Al-Marzougi AH, Chandranath 1S,
et al. Nigella sativa extract as a potent

Olsd (oo G opl Sl odel s 4 s @ a5 b
LS SV el s S5 55 50 oS5 S s
il g a9 oyl b Oloys S s >J§:a absl> o

Sy Bl 5 (6,500 1) As,5 SIS oS pae S

I by Sl SKan CalS g o 4 sae sl

AL s 5 il SIS T ks

é‘é;déj)m'

antioxidant  for  petrochemical-induced
oxidative stress. Journal of chromatographic
science. 2011;49(4):321-6.

7. Vaz NP, De Oliveira DR, Abouelella
GA, Khater H. The black seed, Nigella
sativa (Ranunculaceae), for prevention and
treatment of hypertension. JN Govil and
Bhardwaj N. 2018;48:221-44.

8. Al-Ghamdi M. The anti-
inflammatory, analgesic and antipyretic
activity of Nigella sativa. Journal of
ethnopharmacology. 2001;76(1):45-8.

9. Abd El-Hack ME, Alagawany M,
Farag MR, Tiwari R, Karthik K, Dhama K.
Nutritional, healthical and therapeutic
efficacy of black cumin (Nigella sativa) in
animals, poultry and humans. Int J
Pharmacol. 2016;12(3):232-48.

10. Sahak MKA, Kabir N, Abbas G,
Draman S, Hashim NH, Hasan Adli DS. The
role of Nigella sativa and its active
constituents in learning and memory.
Evidence-Based Complementary  and
Alternative Medicine. 2016;2016.

11. Kassim M, Achoui M, Mustafa MR,
Mohd MA, Yusoff KM. Ellagic acid,
phenolic acids, and flavonoids in Malaysian
honey extracts demonstrate in vitro anti-



inflammatory activity. Nutrition research.
2010;30(9):650-9.

12. Qaid EYA, Zakaria R, Yusof NAM,
Sulaiman SF, Shafin N, Othman Z, et al.
Tualang honey ameliorates hypoxia-induced
memory deficits by reducing neuronal
damage in the hippocampus of adult male
Sprague dawley rats. Turkish journal of
pharmaceutical sciences. 2020;17(5):555.

13. Nooh HZ, Nour-Eldien NM. The
dual anti-inflammatory and antioxidant
activities of natural honey promote cell
proliferation and neural regeneration in a rat
model of colitis. Acta Histochemica.
2016;118(6):588-95.

14. Othman Z, Zakaria R, Nik Hussain
NH, Hassan A, Shafin N, Al-Rahbi B et al.
Potential role of honey in learning and
memory. Medical Sciences. 2015;3(2):3-15.

15. Ai J, Zarifkar A, Takhshid M, Alavi
J, Moradzadeh M. The effect of thyroid
activity on adult rat spermatogenesis. 2007.

16. Ibn-e-Sina A. Al-ganun fit-tib [The
canon of medicine]. Beirut, Lebanon:
Alaalami Beirut lib Press; 2005.

17. Accorroni A, Chiellini G, Origlia N.
Effects of thyroid hormones and their
metabolites on learning and memory in
normal and pathological conditions. Current
Drug Metabolism. 2017; 18(3):225-36.

18. Beheshti F, Hosseini M, Shafei MN,
Soukhtanloo M, Ghasemi S, Vafaee F, et al.
The effects of Nigella sativa extract on
hypothyroidism-associated learning and
memory impairment during neonatal and
juvenile growth in rats. Nutritional
neuroscience. 2017;20(1):49-59.

19. Hosseini M,  Dastghaib  SS,
Rafatpanah H, Hadjzadeh MA-R,
Nahrevanian H, Farrokhi 1. Nitric oxide
contributes to learning and memory deficits
observed in hypothyroid rats during neonatal

“.v SEAD 1 Foslad 17 0395 AP ol 03led S35 (555 3 S3lpe b ol 4ol

and juvenile growth. Clinics.
2010;65(11):1175-81.

20. Holscher C, Rose SP. An inhibitor of
nitric oxide synthesis prevents memory
formation in the chick. Neuroscience
Letters. 1992;145(2):165-7.

21. Rahigude A, Bhutada P, Kaulaskar
S, Aswar M, Otari K. Participation of
antioxidant and cholinergic system in
protective effect of naringenin against type-
2 diabetes-induced memory dysfunction in
rats. Neuroscience. 2012;226:62-72.

22. Iftikhar A, Nausheen R, Muzaffar H,
Naeem MA, Farooq M, Khurshid M, et al.
Potential Therapeutic Benefits of Honey in
Neurological Disorders: The Role of
Polyphenols. Molecules. 2022;27(10):3297.

23. Hannan MA, Zahan MS, Sarker PP,
Moni A, Ha H, Uddin MJ. Protective effects
of black cumin (Nigella sativa) and its
bioactive constituent, thymoquinone against
Kidney injury: An aspect on
pharmacological insights.  International
Journal of Molecular Sciences.
2021;22(16):9078.

24. Giilsen I, Ak H, Colgimen N, Alp
HH, Akyol ME, Demir |, et al
Neuroprotective effects of thymoquinone on
the hippocampus in a rat model of traumatic
brain  injury.  World  Neurosurgery.
2016;86:243-9.

25. Kolayli S, Kazaz G, Ozkok A,
Keskin M, Kara Y, Demir Kanbur E, et al.
The phenolic ~ composition, aroma
compounds, physicochemical and
antimicrobial properties of Nigella sativa
L.(black cumin) honey .European Food
Research and Technology. 2023;249(3):653-
64.

26. Azzubaidi MS, Saxena AK, Talib
NA, Ahmed QU, Dogarai BB. Protective
effect of treatment with black cumin oil on



W98 G T SWIL Jb 5 2l me S (g0 35 S 3L 9 B> g (Cpawgd) Sk 9 dldlos wf

spatial cognitive functions of rats that
suffered global cerebrovascular
hypoperfusion. Acta neurobiologiae
experimentalis. 2012;72(2):154-65.

27. Vafaee F, Hosseini M, Hassanzadeh
Z, Edalatmanesh MA, Sadeghnia HR,
Seghatoleslam M, et al. The effects of
Nigella sativa hydro-alcoholic extract on
memory and brain tissues oxidative damage
after repeated seizures in rats. Iranian
journal of pharmaceutical research: 1JPR.
2015;14(2):547.

28. Imam A, Ajao M, Ajibola M, Amin
A, Abdulmajeed W, Lawal A, et al. Black
seed oil ameliorated scopolamine-induced
memory  dysfunction and  cortico-
hippocampal neural alterations in male
Wistar rats. Bulletin of faculty of pharmacy,
cairo university. 2016;54(1):49-57.

29. Kishore RK, Halim AS, Syazana
MN, Sirajudeen K. Tualang honey has
higher phenolic content and greater radical
scavenging activity compared with other
honey  sources.  Nutrition  research.
2011;31(4):322-5.

30. Wan Yaacob WMH, Long I, Zakaria
R, Othman Z. Tualang honey and its
methanolic fraction ameliorate
lipopolysaccharide-induced oxidative stress,
amyloid deposition and neuronal loss of the
rat hippocampus. Advances in Traditional
Medicine. 2021;21:121-9.

31. Boukrad L. Healing properties of
honey. Honey in traditional and modern
medicine. 2014:37-52.

32. Hassan MI, Mabrouk GM, Shehata
HH, Aboelhussein MM. Antineoplastic
effects of bee honey and Nigella sativa on
hepatocellular carcinoma cells. Integrative
cancer therapies. 2012;11(4):354-63.

33. Mohtashami R, Huseini HF, Heydari
M, Amini M, Sadeghi Z, Ghaznavi H, et al.
Efficacy and safety of honey based
formulation of Nigella sativa seed oil in
functional dyspepsia: A double blind
randomized controlled clinical trial. Journal
of ethnopharmacology. 2015;175:147-52.

—




Journal of Animal Physiology and Development
Volume 16, Issue 3, Number 63, Pages 135-145
Qjaphd.sinaweb.net ISSN: 9880-1735

The effect of the combination of black seed and honey (docin) on memory and
learning following induction of hypothyroidism in adult male rats

Parisa Poorzal ! , Mokhtar Mokhtari? , Mehrdad Shariati®

1- Phd candidate, Department of Biology, Kazerun Branch, Islamic Azad University, Kazerun, Iran

2- Professor, Department of Biology, Kazerun Branch, Islamic Azad University, Kazerun, Iran. Corresponding
Author: mo.mokhtari246@gmail.com

3- Associated Professor, Department of Biology, Kazerun Branch, Islamic Azad University, Kazerun, Iran.

Received:2023.01. 04 Accepted: 2023.03.09
Abstract

Background & Aim: Hypothyroidism causes memory and learning disorders and reduced
cognitive function. This study was conducted in order to determine the effect of dosin (Negilla
sativa and honey) on learning and memory in adult male rats after induction of hypothyroidism.

Materials & Methods: In this experimental study, 60 adult male Wistar rats with an
approximate weight of 225-200 g and an age of about 2.5-3 months were divided into six groups
of ten. The control group (Ctl) did not receive any drug. Sham group receiving one milliliter of
distilled water for 21 days, Experimental group 1 of hypothyroidism (Hypo) who received
methimazole in the amount of 25 mg/kg by gavage for 10 days. Experimental group 2 receiving
Dosin at the rate of 100 mg/kg for 21 days, experimental groups 3 and 4, in addition to inducing
hypothyroidism, received 100 and 200 mg/kg respectively for 21 days by gavage. Memory and
learning disorders in animals were evaluated by the Morris water maze test.

Results: : In the Morris water maze, the time and distance traveled to reach the platform in
the experimental group 1 (Hypo) was higher than the control group (Ctl) on the third and fourth
days. The time and the route traveled in experimental groups 3 and 4 on the third day were
significantly less than the experimental group 1. Spatial memory results showed that the average
time spent in the target quadrant in experimental group 1 decreased significantly compared to the
control group. Also, the average time and distance spent in the target quadrant in experimental
group 3 showed a significant increase compared to experimental group 1.

Conclusion: The results suggest that treatment with dossin extract may ameliorate the

Keywords: : Dosin, Hypothyroidism, Memory, Learning, Rat

deleterious effects of hypothyroidism on learning and memory.
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