Vesnu Publications

Olwol SSub 39 031D Alxo

WRAVNR 18l s g U

DOI: 10.22122/jims.v37i550.12081

WWAA 53 09 543D/ BB (50 lasb/ @i 9 (w0 Juw

AEWAR/SIEY T3y WAAANA 1 w0y 2,1

S (5598 Tl ghumd 3 3w gy 43 O ik (NTO) St IS5 01339306 Do (Y gl 399285 il (w39
SN0 gigo Shiw g WS

" sl yS ouljabs Lid pale [ alians ssas (5 el dluas I als Ly sans

g 3 Ao

oS

e Ghge sadn 5 4l S lacdl (Glglisiuen p bord g e U39 4 0ud 3w NIO ldgl g0 3l oy B b ol sadllas 1ol
15 plog]

) &35 oy Wligy ol 20Ls 09,5) Syl 09)5 i i (UCutin 09,5 @y & il Uige po Tr g1 (029 £59 31 &5 Gl ol 0 TR sdg
gl 23,8 8Ly p)SskSTp S oo 00 9 0 Glajd b e s & ]y (alond B9y & 0ad jiiw Sl3gl pgw 5 pgd slaog)T S C8L s (S ©jge
B 5l S o bl o b exlyg e Cudn Gte 4 ) 5kSTR)S (el 9 0 i 4 lajd ety g el slaog)S 4 i by 4 0dd ke
(BUN) Blood urea nitrogen (ALT) Alanine aminotransferase (AST) Aspartate aminotransferase s yw gdaw 9 cdpls @90 o ysge

D gy 6195 P3wg )0 125 23]~ el $lo b (65201 5 (S Gl Sl Gy s g S S Slaigad S ot p s 1S

sotse iy ]S 9 BUN g (P < o/201) 59 ity sals 095 3l oy AST 5 ALT e Ssbislp S o B 55 L oad Jlogi (slagsige > sidly
P okSTp)S e 00 53 L odis Jlass 09,5 A8 )3 (02 205 9 59,55 (il (pupp 3 (P <1001 09 ity 35 £ SkST S (o 00 3 L ond o
355 odalie Jsho 59,85 dn 13 9 JlownS g Joug8 )95 el )3 5 osmlitie

D) lo e sl 5 4lS WS o JINIO Cldgli e (Yob 5290 16 5 Aot

48 S S| S5 gl alpmo Ghee 15l (5519

s (NIO) snasST IS5 113950 Crve (Y gb 339505 351 (owy g3 Lo ple Slo)S saliplio ues (ol ciniio (60l sy samo Sl 2l 18l
AYVE-AYYY o(00+) YV YA lodol (Sibp 0aSiish alore o ]y (g0 (Sint g adlS (S (659097 Lghumd 33w (w9 4 DS

5o Rl o e Ll e LS SLS 5L o3t
53 (F=V) 35,8 Olizans ialS 5 el b Gy 0 (LS
30 azile (g5 D3 5L 51 gles mS ik ot sladle
d})u;\ug;mu@w}y;ﬂb@Jg,w‘mbwi
s O3 P00 s (gl caadlae pl 53 (A=) Wiledd ju (il
rugw\ﬁﬁ..\ﬁiuu:w\:l{ﬁalﬁffﬁhga)w)'l}wui”
Saibie oy sl oS S Withania coagulans s
Slalas 53 .(Ve) 3,05 5 ,5LS og5ls ale &S Ol 5k

e (Shs= sy 4 NIO 3 U e ol 58 53 425 «paing

Email: arsamzadeh@uoz.ac.ir

WAA (63 o33 sz 00+ (Gojleds / YV Jlo— Olghuol (K 3y oAl ales

o0
v_w\;é_ﬂjO_Q;Qléu);;ﬂjuﬁol)SJ\NiO S gl
3 sl 053055 3 ,S (1) b e s S
i Ol 5 o3 Jams Ol e IS 51 s SIS
OLalS Lol Craw 4 canlllas o 55 (V) cnl ails JLos
ot o i 53 (1) s o)Ll s 6 Las S
A Olge &S Cl s S pasiie Jsbo il glaes; oS
O3 5l Jshe Conn J1aS dy oo i 4 () ol 53 4y aly
o 0) 355 0 Jlesl bax/bel-2 s 05 S Jlé 3 b 5INIO

Ol il (Bl (Kb pole olKiils (Kb jppls s0aSisls arly pole 09,8 jlusls -1

Olpl iy (s (Kii3y pole oasls arly pole (50aKails (pond 09,8 ¥

Olpl bl ol Koz ra,l.c Kisls Wl r,l.:. S0 il o 59; lusls -v

SloyS 0oly plos Lo ple : Jggmmo (g0 5

\YY#

http://jims.mui.ac.ir

-uado ue sI siyl @

"pano Apiadoud si iom eulbiio ayy papiaoad ‘winipsw Aue

U1 uonanpoJdal pue ‘uonNgLISIP ‘asn PajoLIsaIun sywUad YoIym ‘3SUadi| patiodun 0y [e1aJelitio)UON-UONNGUITY SUOWIWO0D) ATEaI)) aU) JO SWIa) 8y} Japun panguisIp ajoIe ssaooe



http://dx.doi.org/10.22122/jims.v37i550.12081
mailto:arsamzadeh@uoz.ac.ir
mailto:arsamzadeh@uoz.ac.ir
http://orcid.org/0000-0002-3825-4714
https://orcid.org/0000-0001-6183-6299
https://creativecommons.org/licenses/by-nc/4.0

Olysaa gulis Al ls; sans

NiO /)3 40 s
At e el sl b Sl IS5 s s ()
L ol an) o o o, dad S 55 b L5310 ks e
i ol ol K55 s Jsboe 3 S il OF 4 (s 03508
b lsn (A 0315 13 S gl Tl oo 53 483 10 ke
A eals gt Jatal dan Ao ek s g 5 Sk Sl
Sde 4 3,8 Sl gam s Frr sles 53 el s i g
S5y ok NIO 3 56 el S5 s axiliS o, S s cela ¥
RN RN WY

3V 0 palie 3ol o ol8 S goslas e i, (T
A engpl aied x al is ol xS0 Jaloee 40 2 Le V/0
)J_LQ;QL@‘OTA_!J.:_WS‘})J:AV_lJmJ.Jjé\O J s o
oals 1,5 Gyl plom 5o alds 10 s 4y Jool- b s
At osls ptand e T L gy 5 5 ek Bl Sl e A2
Sds s 3,8 Sl g P glas s elld St g
A5 S WS NIO w3 gl b as esls Sl 36,8 5 csl ¥
Loosls ‘-;JLG/"JL-.L’U“J 4o
Lo o558 Dlme Sl Sl &g 0 Jool> glaesls
<3Sl Tukey O 53l 5 One-way ANOVA (31 51 esliul
S50 Slres, S sl - 6)l>¢_;uc\a..«0\};r—gp<~/'0.,\3,\.i
L S ks andlas

Basl
53 ALT HJAST oS L;Lawj o g 3 e ls BN
a odd st D3 b 5l SkS/e 8 Jea 0 53 L edd Slas 05 8
T e (P>0/00) At ads alE o5 5 5 e )
D 33Uy odd L o5, S s o il S 5 BUN ALT AST
Sl glend ) 4 el g S350 5l e SLSTe S s
o S350 5 e () Jsde) il sl o S L Jsd LG
25l o e 0 SShSIp 8 e 00 53 L bt By 0dd
e i s (P < 00) (0 Jsi) sls il ALT
0S5 AS/e S e 00 53 (s0aS Zilys 05 8 53 AST (guS 3l
Sam i dals 0y, S 5l plend i an ol e I3
L e s o 53 L350 5 () Jstr) (P <e/0)
Slam il e i Gl e 0 S ST S s 00 5
oS 5BUN oo e () Jsae) P < 1/00) 12 suS
S el e D3P (S s s atis Sl Sl ey
dald 05,5 4 S lala>de LB Olsos 0 55 oot L3 pleesd

P <a/00) (V Jgd) il il 58l

@lome Ghge st 5 S 5y wnsI IS0 o350 3

ON) ol o3ls aali8l ol o laige 53 1y 5AS slagu 3l
oy 313 sl ol OY) s o 3% gl Gl e L0l
ooy dm el mw NIO i3 U 3 208 ldlas s

Ol s 53 oS Lol Lal comal ois o) 0 ol
S ol 3408 5y e By 4 edd i D3 5L S5
(ALS laeslas jleslind b oly3 6l s oS Ldiime Ol
Ol ol gasdlas 53 .(0VF) 555 e lizen Sl o
3 GL i olS) e 5 53 4 el ymw NIO 35U G505
O Sl e e e SYsb 5ol G s plens

Sy 2oL

b 95

el 5 oty Jomn 0> Mo = oo 55 ) 0 0 5l gy
DUl 2550 53 (Hedlom 8l P 2 Ry cnl gadbiosed S
sl (USDA 1985; US Code, 42) 4 | 5 o s _alKslesl
S S YN0 055 5SSle L WiStar 515 Al ol e (550 o ¥
ol Spels godSiils AL LT Dbl 255 55 0
G ol Sl S L sla i 53 ol s slatse A
Sl e e e Sy s sk s Lol s
o lo3T,s NIO 3 b s diwls s s (4 Sbusli]

L plel bl JLils p e oSl s 05 S
05,5) sl 5,5 s el (Slans 05,5 iy L s
Coile S S w by Sidnsd pm Al (Pl dals
s ras el e D30 w5 psd glaes S LS
WS b S LS/ S A 00 50 s sl L
30 o e gbass L s e SR edd e D3 SU
00) L ol 32 iy 5 05l laes S 4 p SAS/p S s O
S sad (il 53 .l aelsl aia Coia Soe (gl as STy
adids 5o e SRS L adds Ny Sl la e (I 5l 0
o g A S S o (Sl
Alanine aminotransferase (AST) Aspartate aminotransferase
Sleslewl U ool s 5 (BUN) Blood urea nitrogen «(ALT)
AT slacs 5 (Selectra pro M) 5 VUT 5l o&ews
Jodoms 3 aay 5 adS S slasisad A lows o3]Sy
ol d e 5 53 5l ey 5 2 S 18 Ao ) b
L 6l 8, 5 S e 5l oy Lnisad it s
Sop— PSS S 5 S S les

Lds ey x P LS5 L (Olympus, Tokyo, Japan)

YYY WAA (65 o33 sz /00 (go)lot / YV Jlu— Dlginsl (SC 5y 0Kl dlms

http://jims.mui.ac.ir



o (ige dan 5 WRAS 5 SIS

Olysaa gulis Al ls; sans

Blood urea nitrogen «(ALT) Alanine aminotransferase .(AST) Aspartate aminotransferase ., i N Jsur

S.SL....uu.a,,?,,b.::g;.:ﬁ‘_;ua,)f,;w:.::l;,(BUN)

RAr
(P 5ok 5 ko)
SY/F £ 9/F Y £ 5/ WA £ v/ VAE Y NIRRTy 4
4/F + A/¥ O N EVN 0/ £ Y¥/4 \AE R4 Gow 52) NTO (6,3 536
> =
PR ST S e
“YwE VT e R v s Gow 552 NIO (5053 56
= =
¢S ASTp S e O
\AE=274 00/f £ 7/0 AA7AIEA v Y/ E Y (ba 7)) NIO (0,5 56
PS5 ASTp S 0
TAVEL YV A KR VAL 1D (o 52 NIO (g0,3 5
= =
¢S ASTe S O

(P < /1) Wl dali 65,8 1l ine SN 4P < 4/20) Wl dals 5 S L ls e el *
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; BUN: Blood urea nitrogen

(Y Jsder) Lo ey dald o5 5 0 ol oy 5 p s Slaes S SodS Sils gla e 3 e Sl S 5 BUN o
o S S S Jee 00 52 L s aas s edd s D30
P <2/00) 5y i dalios S 31 (suls sme b

Slros ;S e G5l S 3 blis (3 5L s s 2
JS2) Bl s Aald 055 5 p SslSTe S e 0 55 b Jles o
Sanls S mn e 05,8 B ablie ) 3 (piames (@)
S8 ladsle Jlrle (b)) [K8) w5 edaline G540 5l sn
i sl (S S si e 5 35 b 1 el 055 Sl e
A Al S il iy e (O D) A
Gl s ol (Y Jpder) sls OLES | Lol gladton 5 acuw sla
el e oy 5 o Sl 03 S 3 Wl 3 et gla ke
A odalte G555 oD 03 (2 e S Mo (54
@) 50-) sl JS2)

53 0l 3ls el poler 5 g3 laes S s alS il w

RS > -0 A 33 LY b (sl JSL8) o tls ab sl bads o51S

< p Pie o P TR _
oS 2@:,; -ﬁ\; 035 a8 il gais —a Js.ﬂ‘ SLa 5515 oo Al 6 elS ol e iy 5 9 (sl S
sp S hSTp S e O ploard by & 0w duST IS5 D155 50 Sla ) A3 edalie JareS s 2 I8 (b Sadshs 0> 22
oS lyn 09,8 X Vv (o5l — oS Slen (55mel K5, —C U b alS wadS il aicsn ) o) 00 (€Y 50-Y
0.5 5hS1p S n 0 s gy 4 sk e AT IS5 5350 oz 0 (Y ) s S edaliie Jls I 5 JlreSs
e B2y & ek e K8 ST S5 b oS 3l s 05,5 —d b sladsle 55,50 ey 05 8 50wl ol S5 I 5L s
o N ol = kS les (551 K 50 5 ST S s 01 ol 4 i 0 K8 A8 kel iy i e I
S5 g6 gedS e 0 8 (L S ) 5558 5 (L) o 35555 medle 5 il (gt S pae 0 S 0 adn L
o ) p ST 8 on 00 ol gy 0k o S5 0eS] SRS (Y K8) it ol 5 ) el slad e 58 ¢
X 5 = S len 5l K5 (H) G5 5 (D) 2 Sy i) g 03 A e S 55 Ll Y kb

WAA (63 o33 sz 00+ (Gojleds / YV Jlo— Olghuol (K 3y oAl ales YYYA

http://jims.mui.ac.ir



@lome Ghge st 5 S 5y wnsI IS0 o350 3

Olysaa gulis Al ls; sans

HbMuaJ;}wadha};J:%}@su&s d\AC,JLv WMJ—QDQ‘M J“J}."Y JJA’

JUeos3 SaY b JUusd gl 8 JlowSg G4y S8
(09 550) (9 5) (9 50)
VAR 72 §/v /e TAEV) VY/F £ /5 e o dals oy S
VoY E4/) YA £ A WA £/ VWY £ /F AR/ G 52 NIO (50,5 66
(p 5 ASTe S e )
EOCEANE KRS VN E Y RAERY/S WY £ /7 G 520) NIO (0,3 5
(¢S ASTp S hett)
VE/Y 1Y/ gIYE /A WYY/ VF/Y £ /A \Y/ O£ /F (sbors 2) NIO (50,5 51
(p S AST0 S La)
SZERE RAE EAERY.y Ayt f RAE s ((2lbest 520) NIO (co )3 56
(¢S ASTp S hett)

oS Sl s 0y 8 (@) dals U;-gsat,éaz.«rds.z
PRSI0 8 e 0 sloard g 4 odd i AT S )5 56
e B9 & 0 dd e ST IKS O3 S genS S35 0 5 (D)
eS| JS5 D153 56 oS )3 05 8 (C) p S 4hSTp S e 0
Sk 0¥ 815 (A) p S5bSTp 5 oo O G i) 4 0k 5w
deST 153 96 oS by 05 8 (L) JnnS 5 I 095 oy
e ¥ 5815 cp S ST S Jon 00 (€) (aleond gy 4y 0l o JSG
Gl Ky () s p (G S ) JlammS 50 U ss
KA 58l - oS gilen

oSS ol ol Sy e 5 oS Sladlas Jls ol L

L P S R S P PP JAKJ.:L:)'T Ul g

poler () ps3 05 S (@) wals AJ;@SQQ&L.Y Jss
S5 I 5 by S sk 05 515 () oy 055 ()
(S S ) S 5 155 O grad 5515 (@) p g 05 5 ()
XA ) gl = oS il (5l Ky () g

W)

oy s 5 (Sis 53 NIO 3 56 05580555 5,558 355 L
5)')))_&;;._[.) S Sl 5 9den LAQTMJ‘ Ol sy sl
SAS ol 31 aslial Ly (55005 S35 31 sles 2 i
S Ll slizel dise S S K e e e SRy 4 il
S 5 a8 S S G (o) a el i D130

OVP=VY) Kls (g iy el )

1YYq WAA (65 o33 sz /00 (go)lot / YV Jlu— Dlginsl (SC 5y 0Kl dlms

http://jims.mui.ac.ir



Olysaa gulis Al ls; sans

GodiS bl 05,8 53 a5 SOk stens Slnls 5 WS
Ll s sl ol il s ot stalie I3 SV 3
Ol 3l SLs a S a0 dil:_ﬁ;é)kg):jik;«_;dl]mcgk_:s
NIO 3 5 3 5 51 oy IS 5 1S Sl 555t s
g 4S5l 0L 5 A 3L s (YY) 5l e oo
53 35 on (Bl ol 555,88 sl o U 33 53 D30
S35l 56,8 D3 pl ale (g5 D350 5 e (A3 Olallae
AVF=Y) Aty b 3 Sl 5 50,50 QU o 800
Ol s sloel o a3l 53 Db I3 6L 50,8 lb 4L
(V0) Wisd oo Dliw gy o SBL 5 g L > wldiooy,
o S Al e L e (651 I3 5L e
5] VUK VOO B P OO b S350 oS ol 03l OLES L
(Y8) S o (6,8 sl iy L s

G QLI NIO St s 3ol Shass s
Al gaalllas gl 5550 ol edl b s 5 ( STy g
Slalllae 3 558 o a sl Col Clie D350 00 S
g s e LESL ple Sl cpl ekl

oodd 2w NIO @l 3L e casdllan ol OLL 5o
S Sty 5 adS S ladl  olend 5 s Slais,

SOl gl

S0 9 i3
SVARVAN0 lagh oslad Cows bl oKl dav 5 aslllas oyl
el s i3 ol UOZ-GR

References

1. Kate RS, Khalate SA, Deokate RJ. Overview of
nanostructured metal oxides and pure nickel oxide
(NiO) electrodes for supercapacitors: A review. J
Alloys Compd 2018; 734: 89-111.

2. Srivastava V, Gusain D, Sharma YC. Critical review
on the toxicity of some widely used engineered
nanoparticles. Ind Eng Chem Res 2015; 54(24):
6209-33.

3. Rastogi A, Zivcak M, Sytar O, Kalaji HM, He X,
Mbarki S, et al. Impact of metal and metal oxide
nanoparticles on plant: A critical review. Front Chem
2017;5: 78.

4. Ada K, Turk M, Oguztuzun S, Kilic M, Demirel M,
Tandogan N, et al. Cytotoxicity and apoptotic effects
of nickel oxide nanoparticles in cultured HelLa cells.
Folia Histochem Cytobiol 2010; 48(4): 524-9.

5. Ahmad J, Alhadlag HA, Siddiqui MA, Saquib Q, Al-
Khedhairy AA, Musarrat J, et al. Concentration-
dependent induction of reactive oxygen species, cell

@lome Ghge st 5 S 5y wnsI IS0 o350 3

6uﬁyiwﬂcuﬁ‘@wy;,)@am)mmo CE YWY
)>6J_§L5Lnﬁj_sfdnﬂdgwgw QOA) 340 asiS
u:.;lj_ﬁ\ﬂuij)A_JeJ_.ZJZM»QJ\)A};L:L)wMLSLAJ}A
15 LT Can 51 OLES &S 5L
ot mew O3 SL S el sl OLES s sla e
SIS S gl DL pland glaler doler s sy
m-_;i s il o b 5INIO s 5l (V) da s
S lad s 55 55m0 Wl s DNA i o Caspase-3
3 D3 U oS ol esls L 2308 Sl (VA) dipd e
S S 5 BUN sl 5 05 o i 548 2L
S eads 2l .(14) ol e Dlelas Tl L s oS L s
(NS YE{E R RICH [ 0 I - SCIU [ PNCSF P I
v%,_sgj}_mt;)_uabsjsudxkswylw&.;)b
ﬁglpw,ﬁgdwjj,ﬁ@ul‘wumwu
L s o oo b 5 Lo 5 Lo 5l b (glaes S
Sl 3 ISt o jteal sloml e 33T oSGl A5l
5 S sS Gl s a3 b O3 S (V) Wpd e alS
upjajjupjmwﬁjydpéhgj}arﬂjx\
641:~JJMQM°J—:*L)‘VH‘QL15fﬁ‘JJHg§;”L:M
Sl e A0S 52 0 NIiO wil,3 5L ol (gandlas s
53 s S edaline VL glags 5o Lol o DSl WS
i s (S350 s GRS Sl s Gl s

bl oy 53 Bl il e AS s bacaw sl 55 SO

cycle arrest and apoptosis in human liver cells after
nickel nanoparticles exposure. Environ Toxicol 2015;
30(2): 137-48.

6. Hajinezhad M, Samzadeh-Kermani A
Histhopathological investigation of the
intraperitoneal injection of starch-graft-
polyaniline/magnesium  oxide  (Chitosan/MgO)
nanocomposites on liver and kidney of rats. J Isfahan
Med Sch 2019; 37(517): 138-44. [In Persian].

7. Duan H, Wang D, Li Y. Green chemistry for
nanoparticle synthesis. Chem Soc Rev 2015; 44(16):
5778-92.

8. Taghavi Fardood S, Ramazani A, Moradi S. A novel
green synthesis of nickel oxide nanoparticles using
Arabic gum. Chemistry Journal of Moldova 2017;
12(1): 115-8.

9. Thema FT, Manikandan E, Gurib-Fakim A, Maaza
M. Single phase Bunsenite NiO nanoparticles green
synthesis by Agathosma betulina natural extract.

WAA (63 o33 sz 00+ (Gojleds / YV Jlo— Olghuol (K 3y oAl ales YT

http://jims.mui.ac.ir



Olysaa gulis Al ls; sans

10.
11.
12.
13.

14.
15.
16.

17.

18.

J Alloys Compd 2016; 657: 655-61.

Hajinezhad M, Esmaeel Zadeh Bahabadi S, Miri H,
Davari I, Darvish Sargazi M. Effect of hydroalcoholic
extract of Prosopis farcta pod on liver histopathology
and malondialdehyde level in streptozotocin diabetic
rats. Horizon Med Sci 2015; 21(1): 31-6. [In Persian].
Dumala N, Mangalampalli B, Kalyan Kamal SS,
Grover P. Biochemical alterations induced by nickel
oxide nanoparticles in female Wistar albino rats after
acute oral exposure. Biomarkers 2018; 23(1): 33-43.
Siddiqui MA, Ahamed M, Ahmad J, Majeed Khan
MA, Musarrat J, Al-Khedhairy AA, et al. Nickel
oxide nanoparticles induce cytotoxicity, oxidative
stress and apoptosis in cultured human cells that is
abrogated by the dietary antioxidant curcumin. Food
Chem Toxicol 2012; 50(3-4): 641-7.

Morimoto Y, lzumi H, Yoshiura Y, Tomonaga T, Lee
BW, Okada T, et al. Comparison of pulmonary
inflammatory  responses following intratracheal
instillation and inhalation of nanoparticles.
Nanotoxicology 2016; 10(5): 607-18.

Nadeem M, Abbasi BH, Younas M, Ahmad W, Khan
T. A review of the green syntheses and anti-microbial
applications of gold nanoparticles. Green Chem Lett
Rev 2017; 10(4): 216-27.

Dumala N, Mangalampalli B, Chinde S, Kumari SlI,
Mahoob M, Rahman MF, et al. Genotoxicity study of
nickel oxide nanoparticles in female Wistar rats after
acute oral exposure. Mutagenesis 2017; 32(4): 417-27.
Das RK, Pachapur VL, Lonappan L, Naghdi M,
Pulicharla R, Maiti S, et al. Biological synthesis of
metallic nanoparticles: Plants, animals and microbial
aspects.  Nanotechnology  for  Environmental
Engineering 2017; 2(1): 18.

Albrecht MA, Evans CW, Raston CL. Green
chemistry and the health implications of
nanoparticles. Green Chem 2006; 8(5): 417-32.

Liu F, Chang X, Tian M, Zhu A, Zou L, Han A, et al.

1YY

19.

20.

21.

22.

23.

24,

25.

26.

@lome Ghge st 5 S 5y wnsI IS0 o350 3

Nano NiO induced liver toxicity via activating the
NF-+B signaling pathway in rats. Toxicol Res 2017;
6(2): 242-50.

Shakibaie M, Shahverdi AR, Faramarzi MA,
Hassanzadeh GR, Rahimi HR, Sabzevari O. Acute and
subacute toxicity of novel biogenic selenium
nanoparticles in mice. Pharm Biol 2013; 51(1): 58-63.
Ahamed M, Ali D, Alhadlag HA, Akhtar MJ. Nickel
oxide nanoparticles exert cytotoxicity via oxidative
stress and induce apoptotic response in human liver
cells (HepG2). Chemosphere 2013; 93(10): 2514-22.
Aliahmad M, Rahdar A, Sadeghfar F, Bagheri S,
Hajinezhad MR. Synthesis and Biochemical effects
of magnetite nanoparticle by surfactant-free
electrochemical method in an aqueous system:the
current density effect. Nanomedicine Research
Journal 2016; 1(1): 39-46.

Ajdari M, Ziaee Ghahnavieh M. Histopathology effects
of nickel nanoparticles on lungs, liver, and spleen tissues
in male mice. Int Nano Lett 2014; 4(3): 113.

Negahdary M, Arefian Z, Dastjerdi HA, Ajdary M.
Toxic effects of Mn203 nanoparticles on rat testis and
sex hormone. J Nat Sci Biol Med 2015; 6(2): 335-9.
Kong L, Tang M, Zhang T, Wang D, Hu K, Lu W, et
al. Nickel nanoparticles exposure and reproductive
toxicity in healthy adult rats. Int J Mol Sci 2014;
15(11): 21253-69.

Kalynovskyi V, Pustovalov A, Grodzyuk G,
Andriushyna N, Dzerzhynsky M. Effect of gold and
silver nanoparticles on the morpho-functional state of
the epididymis and prostate gland in rats. Visn
Dnipropetr Univ Ser Biol Med 2016; 7(2): 106-11.
Moridi H, Hosseini SA, Shateri H, Kheiripour N,
Kaki A, Hatami M, et al. Protective effect of cerium
oxide nanoparticle on sperm quality and oxidative
damage in malathion-induced testicular toxicity in
rats: An experimental study. Int J Reprod Biomed
(Yazd) 2018; 16(4): 261-6.

WAA (65 o33 sz /00 (go)lot / YV Jlu— Dlginsl (SC 5y 0Kl dlms

http://jims.mui.ac.ir



DOI: 10.22122/jims.v37i550.12081 Vesnu Publications

Journal of Isfahan Medical School Vol. 37, No. 550, 2" Week, January 2020
Received: 11.10.2019 Accepted: 09.12.2019 Published: 29.12.2019

The Effects of Long-Term Administration of Green-Synthetized Nickel Oxide
(NiO) Nanoparticles on Liver, Kidney, and Testis in Rats

Mohammad Reza Hajinezhad"®", Seddigheh Bameri?, Hamid Beyzaee®, Alireza Samzadeh-Kermani®

Original Article
Abstract

Background: The present study aimed to investigate the effects of oral administration of green- and chemically-
synthesized nickel oxide (NiO) nanoparticles on the histopathology of liver, kidney, and testis in rats.

Methods: This was a descriptive analytic study, forty rats were allocated into five equal groups. The first group
(healthy control) received normal saline. The second and third groups received oral chemically-synthetized NiO
nanoparticles (5 and 50 mg/kg, respectively). The green-synthetized NiO nanoparticles were orally fed to the
fourth and fifth groups for eight weeks (5 and 50 mg/kg, respectively). Finally, blood was collected from the
heart of rats and serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), blood urea
nitrogen (BUN), and creatinine were evaluated. After euthanasia, liver, kidney, and testis samples were stained
with hematoxylin-eosin, and examined under a light microscope.

Findings: Both groups treated with 50 mg/kg dose showed significantly higher ALT and AST levels compared
to the control group (P < 0.050). Serum BUN and creatinine levels were significantly higher in rats received the
dose of 50 mg/kg (P < 0.05). In histopathological investigation, necrosis and fat accumulation were observed in
the liver of rats treated with the 50 mg/kg dose of NiO nanoparticles. In kidney, proximal tubule swelling was
observed and testis tissues showed necrosis, too.

Conclusion: The long-term administration of NiO nanoparticles have toxic effects on liver, kidney, and testis in rats.
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