IYA=1IA (VI 199 g ls Olals aolilas

‘;3“’)‘5 C)LA\:S/ MM

Journal homepage: www.jmp.ir

LU

£

ol SLLS aalin s
QA@.‘.;I: RVES

i dlae

S ol glac) 4y 5o DT Gl 05 Oby » ailssba dgmeS” 56 o) 5 0500 SO 5olgs i
S 51 Gte 055 eel5s 8 03 gl S G20

'Jbﬂo sl g*“;\}.(.j Aldesw

Ol g OLijlo (5565 5 el oS> Bl oAl o5l 055!

Ol il oSl ol 55 e o dSCils o i (S ialsd 00

s S

. e

Slas SN

355 S0 s slge 2 me 53 s S (gl B AP e s oS oS il pl sl taedie
el Jsh a3 0l s Sles a8 cd 55 DL UKL il e o Joko a2 3 b 51 LK
Oy i, DL Sl 05 Ol lsebr S 56 Gy 3 axin VY 50 ol Jrags 5l s tdiaa
Sy e T8 Bl t g g By e (SLS 1 Grie 058 eelsas) NNK 05 a8 Cilae L
Ad s (V) I 5 (€) J 25 (SN) NNK+ oS «S) foSie N) NNK 63 5 2y & 5l s
oo O O35 p SRS 2 e S5 S VYO Ol 5 atis 55 555 G S oty 413 ol JgnS 5L
SNNK (slaos S 55 55 Jhie Of 5 NNK a5 555 NNK 4 LS 5 sl lass S 0 sl 25
Gy aas VY e o 0 SIS e S e VO Ol aiie 3 JL G gl 5 e 4 P
Syl 0031 51 aesls aslis cg> 5 Real time PCR-ABI 5, « D1 Gl 05 Ol s
Sk il Sy ol s .A.:nu—wnPs~/~aca“)>§}:$ax:jajb&w;bb,-;u
05,5 4 S (P = 0/00)) I 5 (P = 070 o) NNK+ LeSe slaos S 53 DL SOl 05 oo
O3 amslS 2 ma 53 4y b 5o DL dSGle 05 s Dlais a8 o oS ol 25 NNK
(ol o gy 53 DL QIS 2als b Wlg eSS ol sy ol o 26,8 aoes s NNK
S 5 56 e 3T el s NNK 55,8 28 (2l s Slays gla i, plu LS s

Ll sl

OB S

S

D1 JSL o5
w0l
Slseb J g 50
O5S Ll 3s
SLs

sT'—J,,.UJ}) (al.:» s S JL«A 9 J.L.A STAT3 ‘J:lg:._d “ 4.'1.\..»4‘} LgL&)L.S CDKs ‘)SL.J )‘ L;I.w.a uj:S u?‘TJ}J:?' NNK  :laciises

mnikzad@mazust.ac.ir :J jus o livs 5 *

WAV g Y418 pd )b 7Y (e YO 1OlMol b 5s fu,l 1 YVAY 3110 sl s b

doi: 10.29252/jmp.19.74.118

© 2020. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)



http://www.jmp.ir/
http://dx.doi.org/10.29252/jmp.19.74.118
https://creativecommons.org/licenses/by-nc/4.0/

BEPITIEBIN

A3 Ol el 555500 ladi&n o b 51 0T Wl
Gk S S S e S Ol Sl (See 05
ok s Sl Jiolsl 5 Jol ar > S 4 GL L sl
Olgea OF opl d 3l G 2SS [P] Sl Jhe o
a Zaslie smptn 5 BOL w5 JSse gAS ol
S Sl Jale il S SKaal 1 ol ey 5805 Oleys
a3 SIS Olge w0 15 05 cnl Bl 05 cpl O S s
s DL il VT led (o sme a0l s s ol
S Sl eslbt & Gl 05 dhey S o
4 bl el ik 53 0 5 Sha 5 355
Jos (S & anly 5ks) CDKS eunslas Ol s
D Ol @3««)\ Al A (5 s Glsj);j.usda
D1 Sl a3 i 0L el 0 CDK 4 & a0 oS
Sl e e Jsku Sl 5 aliyses L Gies
Jelss i 5> Jsko w2 5 53 CDK (i, o34 D1
SboSs g Gilesl (Jeke et x JWE (s
3ok 2l B b e 5 s
Gk S DL ISl 05 0 e Sl UK
S Lpds 05 s5sesn 42U 0 DNA Gl Jig
Signal transducer and ) STAT3 03,1 3l Oly
Sk S IPT s b (activator of transcription 3
055508 U5 26 (slse Al 3 (sadaie Julss
Sl eslial 4 015 o ol ge ) o 168 dten g b
L Moms ale oLl 5 olesSt sl (gls oS
e Sl Sae 45 55 LN (ol 05 b dlselin)
53 55l SRl 5 Jhe et ik ) S
53 Wlseliw Sloys Ol 3ty o 5w [A] 355 sy e g5
o S1cwl old bl Lol w5 Lol gl
O Il S 51 5350 oSl 556 S el S
il L 4 e S Dl 5 Ol el s
DSl 05 Ol alselis S 56 3T 3550 s [4]

YYA-VYA 0 A1 GJLQ-\::’ cV.AJ)y JLMI AYa4 )L@

AR

o35 S ol S

dndie .\
0> GRIBl e s e s Sl eee S O e
Jane S Olge w1y Ol ohs 8l sl Lol Ole
OLMie slad (63500 Ay S o - oo ler 2l
Lol el gl Ok 5ol ole 2l &
a4 Ol 53 WOl 35150 o fodes S (S 4y O
Sl 5 S IS dops WA sl &S 3550 sled
s D] cwlesls jolamtl s o |y Ob,w b b
LTSS I U N (g LT NG S
S oS Ol (Bl sbob e ool
2l e cle e (Carcinogen) (slads s,
DSas e DG 5 dmes bolb e o
gt Dble an Gl G eSO s O e
ol ol Y5 aler 5188 ol St Jlezal w5l
BT S (NP A SN IETSYP S| NI VR PO
Tobacco-specific ) NNK 4 «oul 055 S £

(methylnitrosamino)-1-(3- carcinogen 4-
rres 3 ((NNK) - pyridyl)-1-butanone

a5 Ol b (guls pme BLSSI 5 ad) jlad a0 WOJ g )8
NNK oslae slajss 5 cilie gla ol g, [¥] 550
SOl e M55 5 e oledl Glagaly 4 s L5
i S5 alr [¥] 55 i el 0l 55 ot
s s slaral e Sl Ll Jske 4
Sse b Jb m 31 i S5 3 NNK 05l
[0] 353 00 s O o Jol 4l o 51 S
Gl 56 5 b 5l Jsho akid = o S35 Gl
3 o5 ok Sl GOl s LAl (il o 2
Gl 6 s J s Olpe 4 D1 Sl = 51 i O
gl s boses ) e s BB slaion 55 e o 1
i) iy il e Sl Sl
bl i oS ol sl sdaline 058 Ol w5 50



BEPITIEBIN

MJJ‘J.; L;”'*')J’J)‘}ANNK O‘SW‘)LS

b 2y, 931 .Y
SO e ¥ MRS g g g ) Rl R
S oSle L HL (Wistar Rat) s sl5 sls
srely Sl anwie ¢J§ Ve O/AY £ YV/AY
Lo, Las Jime sl Kbl 4 s ool =
o) olis ol s b sl s s dBlus @50
Gl ) AL Ll b o (i S s )
O od Sasby 55l S Bl a3 VY VY (g id
wele VY b= plidy, a5 Aoy 00 E
e a5 I3 s £ sl 5 o £ L)
Sl s glaid lag ke 5o 0 of 5y skl
L, i Jol ais il Jl3 sl Oy w0 oo,
53 o3l b b (5l g ol Kislesl o
UV ST g bl S 4 e 5 A 4 S
NNK .35 «(supplement) (S) |uss o055 Joli
supplement — (S.N) NNK + s 5,5 (NNK (N)
5 Vehicle (V) hie OF 5,5 L > 05,5 NNK
s o (C) J 25 05 8 Ulge & 267 058 S
23 ose o N oy 5 SN oy 3 55 NNK )5
B I e A S
o I o8 a5 Al plail i VY e 55 O O3
NNK Cilises glasss s DF] A Gos5 hais Of
o5 5de )3 NNK' 2,5 555 &5 5550 5 das e OLES
533 S5 4 p S kS e o S e 00 B0
bl e A2l azin 3 L L b s gl SO S
5o ke OF V0] 555 o DNA s ddastl 5 o550 55
055 4 air 3 LS Spe 4 alie bl S lae L
WS OLT s 50 4l ol olS glawils s 5o I

\Y/\—\\/\u.p A1 GJLQ-\-:;’ cV.AJjj.; JLA-*’ AYa4 )L@. 'Y

o35 S ol S

o Sldlas o ke scinl slid S8l iy DL
5 Wbl Johe o Sl 5 Sbwas ol
10V V] el Sl lay e85 53 O 5 gos
S s el S SU pledlls mly )
3 G s e Sl O Bl
B R P RINCI PRI N ST U AW
oLl 5055 4 gme Sla s 5 LAESL a0 508
JgS 50 ile Sledlis 5 Blhs] 2T sla S
Sty 3 6 s el (S S Wil
Jose ol il e (a1 [A] 550 Jshe ot
SeS ST lls cools Sl gl e w
Sops s Joho S5l 4 526 0T LS
ol s ol e else el s 5 Y]
, (Cyclooxygenase) Cox-2 isle Jsle 5 o S
Protein ) AKT , (nuclear factor kappa) NF-xB

TNF (Tumor necrosis factor) , (PKB) (kinase B
53 018 Jm s DIV a5 S350 Jal s 53
DI (Gl 05 0k Dles ok 5l osns 0 g s
Wy ol Sl (Sas ax STl (g iy s a 3U
spi Sl als can 5 L Sldlas S sl
OF 5 wlsebis J S 56 5550 53 S cpl bl VY]
Gl S Jie Sm oss 4 e Sl
=2l 5 oo NNK osas o sla0f s S
2o okl glaal 4 oar g b SKs (g Sl o
S5 5emlS 3l s Gl Gl e ol 158
GuF U ol et ol [F] NNK st
2 NNK 0550008 Gou5 L Olejar als ol J S 56
DLl 05 slee Goob 5l oses 4 gt Sl e Ll
Sl 0ol S Gme - ags 3 gl 5l Sl e
05 Ol b 4l sl s 5L Gioy epss S



BEPITIEBIN

O350 3 5 Waesls (595 4 53 duslie 5l 5 s P <0/00) (gl
Laosls Cis 35 g oo 55 bl 5l oslizud S5 ouins
REPRP N [ P TN P

Wlsolew oylae 4gi )Y
OXleest i) Sl wlselw olS 4ils o)l wg ol p

Jd OS5 5l Gledas i3 gy ol 0o |y A el
Sk [V 5 55 e sl )05 858 poud e el
03,5 O35 /) B3 L g3l Ll ol s35 0 500 &S
Sde a4y e Ol Ao Y 5 Il doys Ve gl 3
Laab Oy ol opl Jsb jn il sl el VY
53 YO B Yo Lass clos 53 5 0liy e bl
A ol i s bk i sl o8 AL
Oley e iS5l ey A 03 o2 Gladed o bug
o313 s (OWIT FY ily) bl JelS 5l byl o) Sl
IKA 5,5 ¢l C-VRVE Ju g6y, Luy 5 4s
OF Bl LS Sl a3 20 15) e slos b 0Ll

DAT e Ba-

wlsolw JgunS 3l 4 V.Y
g alsolw IS un ojlae (glueslal 1
A eslizal Sl e s 1 @l slew 035 4 5SS
G5 G35 CldsmS oo 4 Gl o e
Wle SLS 5 a5 S 53 K5 e 5 2550 e JU
5esmd prgmme 1 6500 oS5 o b s wlselw ojlas
Sz oo ol sl ke el Oleys s ;5 bLE &
53 Sl o a gl 5 Joe 00 J S 5L (S 3Lmosle]
O s s = PH = V¥ Lyl s b ol 2 e ) s
Dok cpl A BLSI Gged 4 Av 58w 5l s
Slhesleial Lagds ¥ sy adds e Vo oy

oo 4 Jebl S A ¥ e s oijJAC,JKA

YYA-VYA 0 A1 QJLQ-\::’ cV.AJJy JLA-" AYa4 )L@

AR

o35 S ol S

S gl e bl s pasls OlalS oK 5
oS L g s sl olS s anly Aol 5l e
oMislsT 53 OF 51 sl ged L3l oK1 ol
S 5L 4 Sl o A s &5 2505 55
Oljee a0 5 s )3 55, SO Soso & JoSo ol claelow
Sl 25 Do 4 0 O35 p S S S5, VYO
Swlsha 3,5 NNK + LS 5 oS slaes S o
e slass 53 €l sl GV Wlselis 5L IS
Ll a Oleys 53 LS e nl by (XS 0 Cpen S
shgolen Jolse 5 LOb ,w plsl Lles 5950
Vom0 Gaoy sk 35S L5 eslinal 5, e il
G p S S Vet GuF L dlseles 50 p S5 S
awslis 35500 ABAY o, b sladshe 53 alsel
B el il gl o ol Ol s 23S I3
53 @l sbew o, 0 S S Ve 5an b (ool e sl
Ol MTT bl sl 4y Sl e sladshe 2als
DA sl S e S5 S O 4 5L 50 ax el
[VP]osd o odes 4y Sl sadshes 53 (5 2l

2 eSS VYO 555 5100 sl 6l sk cnl 0
o Sele Sl g e A eslanal i O3 rjf}lcf
rots 3 o R (GiuF 5 s el 2
(Ketamine) .,.ts 5 (Xylazine) - 515 Jslows L 00
BRI VPRI I WIE YN P PVSRC PN T i
Lolp Ss Ad S sl S sl s Ve gl
S Abol b Gl ey OO Jpel Sl
oKl DA SO
cer L5 cule, (MUBABOL.HRI.REC.1395.109)
D35 b 5 SPSS-19 i s 5l Laesls blows 5 3
SIS 5lS a3l 5l Shasny clmne ol 3 e 35
ol o3 Wosls O35 b 4 g s eslind G e

e e 53) b S 1l Sl 03T Sl e

Ol 5k



BEPITIEBIN

Thermo Scientific RevertAid First Strand cDNA
CDNA O las ks lanl .o o3tz (Synthesis Kit

e LS pasite Sl U pesl ) eslinal L
cDNA (s, » Real-time PCR _isly sbas ~
Real-time )l > al, b 05 ol o5 Cgmr il g
Ai Ll ol S sl 4y #0540 by 55 L PCR-ABI
GAPDH: Glyceraldehyde-3-) GADPH ;i [Y+]
AL w05 Olge & (phosphate dehydrogenase
I bl odel s 4 gl () Jgr) A el DL
s 5 a2 5,50 EXcel o5 s (Paffel formula) s\,
5 DL Sl 05 okdealind (sla a5 235138
e Ol e St Sl el ) g 3 [NV ] e 0
50 0wl S glaesls Lol 2 O3 4 S O
0> e 05 i Ol o (8l 5 A3 elinad w0 O
3050 Y T Jga s (S 658 4 s aallln 5500 058

e 1es 8 5 eslicd

Laosls 3 JUT K.Y
S b S bl Jdos ss ol ey glaasl
wy il DL ISl 05 s Sk o S 5y O
s g 0 ke
O J}b) Sl S (F:/\/'f'r A=< 1/00 cSig: o/ee)

Cols pme oslE e,

YYA-VYA 0 A1 GJLQ-\:’ cr.ﬁ.})y JLA-*’ AY44 )L@J

\YY

o35 S ol S

A Se MV walsl 3 s wlsl Jslos & e,
035 o o5 Joo cpl A3 Bl &0l 4 Aa TGS
wlsh Colo Y Cle 4 5 A3 ol aids s O
G5S bl @lselow oslae Ous Bl L V4] il
SIS M ol pa e 4 elle L
D353 53 esbas spam  sduls grose (nl &S Lo
Ol ool ol 2 (0 U508 ol g (6lad 3anS 53
O3s b esbas 5ids Koo Fre Sl allselis J S 56 Lo
o St gy Sl 35 08 /0 VA slas o S 4/OYY
S 3 oleig Sy 3l eslind b e gl (glad snS S
b JpnS 50 A eslinal gy S Sl S Koo
VYO Olsae a0 5 atan VY S 4 s s G, SO als
Gl 5 GisF Sose 4 Ok Ui p SAS e S5 S

Dl Slw 05 Ol pey o ST
< a8l gladsle 5 RNA &l sl 155
s badl 5 5 0585 55 5 ey NNK (5 xe s sla
51 osbizad L RNX il 51 ) e 5 3 ad b 3
Dsnli JSsn bl » o plil 5 pl5ses oS
S gz A plnil RNA 21zl |15 (Trizol)
S el gl saul GRNA DL JSGLe 05 CDNA
os,» K1622 100Reaction .5 Jesll)sius
cDNA Synthesis Kits—) S ol Sazoluge 5



BEPITIEBIN

o35 S ol S

(o) 5oL Sl s (Cnly) SO0 51 U8 iy 5K S ) wilsobow JsmaS 50 5 pai N JSSS

(36335003 Slid ¥ 2] 18) GAPDH s 05 5 (CCND1) D1 IS, 05 JI5 ) s

Gene Primer Forward Primer Reverse NCBI
CCND1 ACAGAAGAAATGGAAGACACAG CGGAAGGAGTTGGTCAATCTCA ID58919
GAPDH AAGTTCAACGGCACAGTCAAGG CATACTCAGCACCAGCATCACC 1D24383

(< /00) 4, @3l DI Sl 05 ed Sl eis 66 b ilsls Lo 05051 m= Y Jae
Sl e Faad (ebsly) Slsdow Kl ol Olrys o gdow gooome 55 e
/e N &Y \#/VaY ¥ FVIVAQ Loy S oy
Y/+A¥ £ AO/EYY (L) o S 05,3
0 \OY/PNY g o
95 2 Qjﬂ‘)I ui‘ 6\:; LS sdaline (P = +/AV8) N> E) @L‘S A

Ui‘u?')bd&‘ Q)Lﬂ.v rwﬁbﬁdﬁjwej;
(\ )\.af..}‘Y‘ d).\})bf(P:'/qqq) cj;jﬁ

jNNK—J&o)ﬁwéﬂwa)wﬂ\swiﬂ
odss (P =2/80Y) Jos 5 (P = +/AVF) M= (slaes S
35 ot s 2l &S 3500 Oly Ol e 1 (s
A6 5 26 NNK - s 058 5 DI o ISL
g:M»‘ M‘JOL:.«: JM}JL}

YYA-VYA 0 Y¥ QJLQ-\::’ cV.AJJ_y JLA-" AYa4 )L«J

\YY

WS sl Ol 5 (¥ Jsan) (S5 kel 050 b

b DL ISl 05 e Sl padd 55 (uls e sl
(P =/0V) B Gy s NNK G5 s 8 o )
LNNK = Lo 058 o alis izman (Cdls 55205
55 o) e s wsls S s olis NNK o5 8
Slsgme sl Slsgls sy P = /o) o5 S
(P = +/20Y) Ko slaos S s NNK = [oSo 05 S



S5 e 5 8155

o35 S ol S

@< /0) S5 sy 4 NNK- JaSe 5 oS I oJ 28 NNK (slaes 8 53 D1 ol 05 oo Sl i S0ko sl ¥ Jgikr

Sig Shre glas ey S 055
e Y/4YV I~ NNK
/e WY -Y/0¥0 NNK
+/Ave VJYAY I~ NNK- |
+/A0Y Nitd oS
/444 VAL J xS
V/ves — /000 )y o
b
y
] *
g 4
15 2 T
3
a [ [ [ [ 1
N vV C S SN
Groups

() JoSs (C) J 25 (V) W= (NI NNK (slasy S 55 a5 <ol DI UGl 05 e Sl ads 5 K0ke anslio Jstn 5lo 500 N Hl5 003
(P = ~/~~Y’) NNK LSN )lbhgl;u ij .* (SN) NNK- JAS‘)

S ol e a4 0T SUS 5 5 wlsebr J S 5L 553
Soho 25 e a3 ¢ SlanSI ST 5 ledlis ool
O Jelse el bl s Y] 4 o sladshe
Cox-2 Wil Joo 8 oS =l 5 sl
NF-«xB (nuclear factor kappa), (Cyclooxygenase)
kinase ~B) AKT (PKB)
Ll % s (Tumor necrosis factor) TNF ; Cyclin D1
05 Ol 3 s A e B4 Y] el S350
SA5Y 5 Sidsss il Luly2 L Cyclin D1

(Protein

9 d\bal.:w jS‘ g’_',\m‘ug.«a«s.b.u.:m fj" J..,.I:Ls .la.JJA

S5 @ s 4 e Gl e e 0T ol ol

YYA-VYA 0 Y¥ GJLQ-\::’ cr.ﬁ.))_y JLA-" AYa4 )L@J

\YY

Ees ¥
Sy oy b DL ISl 05 s Sl ks 4 lis
S 50 Gy a8 5l QL g opl 5o slass b
et comse sl s sla; 4 Wl 3L s dilsels
S JoSe 05,5 55 DG 05 55 (ool me oo
S dls e JoSe ul e ST spdel Pl ey 5w
o Jolos 7 oS Pl Ll 5 St oS e G b
e did Sla03 0L 28l S Corse STATS
s D] aps SK3dpk bl s STAT3 S
55 L D1 Sl 4 0155 n s ol 618005 ala
S 4Gl b g b5l Jshe 2S5 51 S s o S



BEPITIEBIN

OISl @ anly GlaslS s s LSOl s s
((Cycline Dependent Protein Kinases) (CDKs))
g Jole 4 sy el s (K L bl s
S g sl el sl S5 Ol 4 Sk o
oot ol Coaal Sl o Kos al e al s
Sl ool o aan 3 Lo, 45 548 e aiS dzes
lsoles ijls ol i b dSGle 5 CDKs el
e e i) S sS e S G2 b 5l L5
045 Sl sladshe o3 amlr 558 5586 55
oSl 5 CDKs culls [2als L alselas ¢ Ll
IVF] ol oas G156 55 Jolo a2 (89 o
P21 oS lge GL 56 55 Joho 4 > s 5 L ool ol
o Ll a8 CDK ol e 55 5wl ol
CDK2 5L e P21 0L il K5 wle
56 s Jske et iS5 culg,s 5 CDKG , CDK4
D1l Sl 0 o Ol eis 3 b 51 [YF] 555 . Gl
055 4 Cund NNK+ oSl 05 3 5 e, 4, il
O Sl e sl a8 sls 0L ey ) 5s NNK
ol oS J= b asms (P=2/00Y) o5 5 55 oyl
JoSe 05 5 4 Cud 05 5 pl amlis 3 (guls e
ol opl s sdalie (P = +/AVE) Ub> 5 (P = +/40Y)
Jler s NNK (108 51 les ilsolons S 506 31 SO
OF iledld o ge Ll o NNK &S ol s s
o NNK S 655055 a0 eme Sl e o 5l 052
e 4 Ol o XS Jlasl 1y 3555 55 w8 31 Ll
3G 55 5 S oyl STAT3 5 NF-kB KU
b el bl der S Wi b
st Sl s ol (5ledleé &b 5INNK 05 5 )8
) 53 lselo J pmeS $U IS (s 2 [O] 353 505 &
Sl s wlselw S 5L Gopp a5 o DL lass
e NNK' (5 me 3 a8 8 513 Sl slas, «)

YYA-VYA 0 A1 GJLQ-\-:;’ cV.AJ)y JLA-*’ AYa4 )L@

YO

o35 S ol S

(JoSe pl i G S Gl o5l Wl g
s a5 b JoSe Gl Lslen il lag)ls 5 5
A slsised Sools S5 aS AL esls DL ansiler S
5SS d= e 0sSses s (Temozolomide)
£ G2 56 5l Jshw 5 2 5 5 b 5 DNA i
[YY] 55 o Beclin 1) & S 05 0l Ll 5 M
ol WS Wl ey dar S ke okt U8 5S
L Golew Oloys e s o3l (il 5l &8 cod Lol u
RSG5 whseliw 45 el sl eals Ol S e IS
gl S LSS Sl sbdsle S ok
s GLIS 56 51 Jiho s o addy s wlsolis (ol
oS s P27 5 P21 slapss il L5 54
Sl sy a6 4 e fes ol 25d(p s 2
E2 ) E2 wsy, LsSB o5 A LISL (sl
= > GL/S ;6 Juxl s a5 (Transcription Factor
Sasy ol 3 e ST ] spde Al 5B ok
S4 Gl LDl ISl 5 dlselin dgunS 50 5 Shas
Fo Sl e Ol 3 See bl (Jbe s
DS 55 Ik e sla3l Wl o JaSe o
ol D) O3S ses 45 A esls LS asile 3L
52 G2IM 6 5l S s > 85 o (alsels
gl R L Jes ol &S ek e S glad sl
a5 Ol JalS 5 PO3 gy eSS o Oy
o Ol s opl ol o3 ol en BL SL 55,
ot calise glasl (s a4 B alselis &S s
5 PO3 jsas eSS s Ol Rl 2sd e Jske
ol Sl oSl der IP21 5y, L sSB
33 oo 2 B e b ol S il e LS
SS9 slaes sl 5 P (S 4 L, e [VY]
O Sl at s i s ol a0 4 by e
Ol 35 5l s o Sus lee b Sausco s sl



BEPITIEBIN

N P e e L T LR
oo JyeS 5L S5 22 DL (Sl 05 oo Sl
SINNKS (o 5me 5o a0y @b Jolo a2 el o <l
S B syl Sl ol Sl et ol el
615 e JAK-STAT3 Sl s 5 D1 SL
03 Psbe Ap Al o 1 Wbelew J S S U1
slasdilasl U culess 5 bl 4z 5 S 4 GL 6
Sl yes 5 3l Wl 50 1, . 5 P53 P21 M e
o e ek lasl cpl Ly Wlsebiw S SU A5 5l oS
Sl s el S 5 00 D1 Sl 2l i
# P e S Bl d o 5l s ce e (S
AL el NNK (2 e s a8 5515 slad e o
el sy 5l dny Wad e LIS aS el S5 a0 5Y
RNA s slar 5 st e GL il ye 555
Jlosl dhex 51 DNA s i glocnsy 5 b5
b g b bl ool ITA] ol als e ol s b
Sl ol sl ST Olge o D1 L. 5 Shas
53 S 4 Gl ) Kos e v o S5l e
5o Wbl JsmSSL lee B (Sl
S o Co e &S Sb o slse 5 me s lacsl
s ol el il e il el ol s

el

S 4o 0
OISele 05 Jles e SR ) glaail 4 x5 L
318 4 GLL s Jolo 4 o skis J S Olge 4 D1
dsp A me lajse b abels JsuS 5L G b
e o3 (oS pl SO0 5 plels E 5l Ol
350 S Slasslen 03 Gses 4 gt Gl e S

RGPS

YYA-VYA 0 A1 GJLQ-\-:;’ cV.AJ)y JLA-*’ AYa4 )L@

\YS#

o35 S ol S

oz 31l 0ds D1 SOl 03 s Sl i J2alS
Ssb s Sl 4 Ol e s Slas cpl 2als LY
55 oLlal STAT3 0yl sind 5 IL-6 Ll il
ols STAT3 e s0d 50 Ll g o L6 2alS
S d San g b 05 el bl o ol
S Lol 5 [Y0] sss DI Sl e 3 JSle
Sl 5 5SS s bl 28 STATS §5dly ) send
5 b ol S e 53k DAL G b 51 ol
e TS 50 Gb 51 DL Sl 03 s IS
& NNK 05 50 )l8 50 me 53 Sl o, s 4l
Gib Ol Llge alsebw JsmS S &S 55 0L Ol
IL-6 ha 2ol L 5 S5k o 5o STATS KK
05 cld alS o culgns 5 ead STATS
seeen g wlelw JpS 56 S a5 DL GGl
Lk by e sl sla)lS 55l 4 Ll g o SIS
it 3 5 S e ool b O S e o S
D538 e $oKer 55 D IS 0 b ials
o S sl gl de 31 50 SIC 5 JAK LS
OF blsl a5 odd STATS 0 5udly s shnd o Ll 5
355 STAT3 05dy)sind (Lol & e L5
Sl ailselw 36 bS5l Ss 51 [Y0]
O« Olge D1 L ol 5 JAK-STAT3
PTPase, protein tyrosine ) La;Glius o35 .5 s
s OEsn S el (phosphatase
G e o) e SIS s e Ll
Gl SH-PTP2 5Ulas 55,0 ol 51 G aal asils
i SIS e L6 5 e Laws )b 51 &S
ol Gl b s alr [VF] 555000 e
SH-PTP2 1555 iy Ko o 45 ool 0LES _2a s,
OgeMpstnd LalS @ las b Jbsw gladsle o
ol b3 o DL oSSl Ol 2alS 0T o5 4 5 STAT3



BEPITIEBIN

o35 S ol S

S5 g g &)ﬂ@? el B T-Y | W RGIUR R YRS NI P

38 Sosss 0s,S L s Sl s S

o sl S5 QBT Sl o sy 1L oS

o3 g1 o el (oMol s 5 el s e 5 e

C"’L;o R\ W-
sl CéL;a sl 43}?,@ 1806 dJlee o

c\;o

1. Jemal A and et al. Global cancer statistics.
CA: A Cancer J. Clinicians 2011; 61 (2): 69-
90.

2. Vargas, AJ and CC. Harris, Biomarker
development in the precision medicine era:
lung cancer as a case study. Nature Reviews
Cancer. 2016; 16(8): 525-37.

3. Miller A and et al. Differential involvement of
gp130 signalling pathways in modulating tobacco
carcinogen-induced lung tumourigenesis.
Oncogene 2015; 34(12): 1510-9.

4. Ge G.-Z, T.-R. Xu and C. Chen. Tobacco
carcinogen NNK-induced lung cancer animal
models and associated carcinogenic
mechanisms. ABBS. 2015; 47(7): 477-87.

5. Moses C and et al. Hallmarks of cancer: the
CRISPR generation. European Journal of
Cancer 2018; 93: 10-8.

6. Fu M and et al. Minireview: Cyclin D1.:
normal and abnormal functions. Endocrinol.
2004; 145(12): 5439-47.

7. Burandt E and et al. Cyclin D1 gene
amplification is highly homogeneous in breast
cancer. Breast Cancer 2016; 23(1): 111-9.

8. Koka PS and et al. Studies on molecular
mechanisms of growth inhibitory effects of
thymoquinone against prostate cancer cells:

YYA-VYA 0 A1 GJLQ-\:’ cr.ﬁ.})_y Jl.w AY44 )L@J

role of reactive oxygen species. Experimental
Biology and Medicine 2010; 235(6): 751-60.

9. Sayed AAR and M Morcos. Thymoquinone
decreases AGE induced NF B activation in
proximal tubular epithelial cells. Phytotherapy
Res. 2007; 21(9): 898-9.

10. Li F, Rajendran P and Sethi G.
Thymoquinone inhibits proliferation, induces
apoptosis and chemosensitizes human multiple
myeloma cells through suppression of signal
transducer and activator of transcription 3
activation pathway. British J. Pharmacol.
2010; 161(3): 541-54.

11. Attoub S and et al. Thymoquinone as an
anticancer agent: evidence from inhibition of
cancer cells viability and invasion in vitro and
tumor growth in vivo. Fundamental & Clinical
Pharmacol. 2013; 27(5): 557-609.

12. Roepke M and et al. Lack of p53
augments thymoquinone-induced apoptosis and
caspase activation in human osteosarcoma
cells. Cancer Biology & Therapy 2007; 6(2):
160-9.

13. Sethi G, Ahn KS and Aggarwal BB.
Targeting nuclear factor- B activation pathway
by thymoquinone: role in suppression of
antiapoptotic gene products and enhancement



BEPITIEBIN

of apoptosis. Molecular Cancer Res. 2008;
6(6): 1059-70.

14. Lao Y and et al. Formation and
accumulation of pyridyloxobutyl DNA adducts
in F344 rats chronically treated with 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone
and enantiomers of its metabolite, 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanol.
Chemical Research in Toxicol. 2007; 20(2):
235-45.

15. Maertens LA and et al. Formation and
distribution of NNK metabolites in an isolated
perfused rat lung. Drug Metabolism and
Disposition 2010; 38(5): 752-60.

16. Manju S and et al. Antibacterial,
antibiofilm and cytotoxic effects of Nigella
sativa essential oil coated gold nanoparticles.
Microbial Pathogenesis 2016; 91: 129-35.

17. Burits M and Bucar F. Antioxidant
activity of Nigella sativa essential oil.
Phytotherapy Res. 2000; 14(5): 323-8.

18. Al-Ghamdi MS. Protective effect of
Nigella sativa seeds against carbon
tetrachloride-induced  liver damage. The
American J. Chinese Medicine 2003; 31(05):
721-8.

19. Maryam K, Shakeri S and Kiani K.
Preparation  andin  vitroinvestigation  of
antigastric cancer activities of carvacrol-loaded
human serum albumin nanoparticles. IET
Nanobiotechnol. 2015. 9(5): 294-9.

20. Zhao L and Wang W. miR-125b
suppresses the proliferation of hepatocellular
carcinoma cells by targeting Sirtuin?.
International J. Clinical and Experimental
Medicine 2015; 8(10): 18469.

21. Sayers EW and et al. GenBank. Nucleic
Acids Res. 2018; 47 (D1): D94-D99.

YYA-VYA 0 A1 GJLQ-\:’ cr.ﬁ.})_y Jl.w AY44 )L@J

o35 S ol S

22. Khazaei M and  Pazhouhi M.
Temozolomide-Mediated Apoptotic Death Is
Improved by Thymoquinone in U7MG Cell
Line. Cancer Investigation 2017; 35(4): 225-
36.

23. Kaseb, AO and et al. Androgen receptor—
and E2F-1-targeted thymoquinone therapy for
hormone-refractory prostate cancer. Cancer
Res. 2007; 67(16): 7782-8.

24. Gali-Muhtasib HU and et al. Molecular
pathway for thymoquinone-induced cell-cycle
arrest and apoptosis in neoplastic keratinocytes.
Anti-Cancer Drugs 2004; 15(4): 389-99.

25. Schneider-Stock R and et al
Thymoquinone: fifty years of success in the battle
against cancer models. Drug Discovery Today
2014; 19(1): 18-30.

26. Ohtani T and et al. Dissection of signaling
cascades through gpl130 in vivo: reciprocal
roles for STAT3-and SHP2-mediated signals in
immune responses. Immunity 2000; 12(1): 95-
105.

27. Dergarabetian E and et al. Thymoquinone
induces apoptosis in malignant T-cells via
generation of ROS. Front Biosci (Elite Ed).
2013, 5: p: 706-19.

28. Wang JD and Levin PA. Metabolism, cell
growth and the bacterial cell cycle. Nature
Reviews Microbiol. 2009; 7(11): 822-7.

How to cite this article: Nikzad MB, Mirdar Sh.
Inhibitory effects of Nigella sativa nano-
capsule on the expression of cyclin d1 in the
lungs of wistar rats exposed to nicotine-derived
nitrosamine ketone. Journal of Medicinal
Plants 2020; 19(74): 118-128.

doi: 10.29252/jmp.19.74.118



http://dx.doi.org/10.29252/jmp.19.74.118

J. Med. Plants 2020; 19(74): 118-128

O,
°

Institute of
Medicinal Plants

Journal of Medicinal Plants

Journal homepage: www.jmp.ir

Research Article

Inhibitory effects of Nigella sativa nano-capsule on the expression of cyclin D1 in
the lungs of wistar rats exposed to nicotine-derived nitrosamine ketone

Mohammadbagher Nikzad'+, Shadmehr Mirdar?

! Department of Mathematics, University of Science and Technology of Mazandaran, Iran
% Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, University of Mazandaran,

Babolsar, Iran

ARTICLE INFO

ABSTRACT
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Background: Researchers argue that supplements are somewhat capable of
influencing the lung tissue exposed to smoking carcinogens through cell cycle.
Cyclin D1 is a gene involved in cell cycle. Objective: This study aimed to
investigate the effects of 12-week injection of Nigella sativa nano-capsule on the
expression of Cyclin D1 of the lung tissue of the rats receiving exposure to
Nicotine-Derived Nitrosamine Ketone. Methods: 46 Wistar rats were assigned
into five groups: NNK, Supplement, and Supplement, + NNK, Control and
Vehicle group. 125 ug/kg body weight of Nigella sativa nano-capsule supplement
was injected subcutaneously into the Supplement and Supplement NNK groups
once a week. NKK and Vehicle groups received a weekly dose of 12.5 mg/kg
NNK and distilled water for 12 weeks through subcutaneous injection. After
isolating the lung tissue, the expression of the Cyclin D1 gene was measured using
Real Time PCR-ABI. One-way ANOVA parametric analysis and Tukey post hoc
test were used to analyze the data at the significant level of P < 0.05. Results:
According to the results, the expression of Cyclin 1 gene was relatively reduced in
Supplement NNK (P = 0.003) and Vehicle (P = 0.001) groups in comparison to
the NNK group. Nevertheless, no significant difference was observed among the
Supplement, Vehicle, and Control groups. We believe that Nigella sativa nano-
capsule supplement reduced the relative changes of Cyclin 1 in the lung tissues
exposed to carcinogen NNK. Conclusion: Apparently, this supplement is capable
of reducing Cyclin 1 level in cell cycle; hence, it can reduce the carcinogenic
effects of NNK and the negative effects of smoking among other therapeutic
methods.

Abbreviations: NNK, Nicotine-derived nitrosamine ketone; CDKs, Cyclin-dependent kinase; STAT3, Signal transducer
and activator of transcription 3; NF-KB, Tumor necrosis factor; TNF, Tumor necrosis factor; GAPDH, Glyceraldehyde-

3-phosphate dehydrogenase
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