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Abstract. Paclitaxel is a chemotherapy drug inhibiting cell growth. In some studies, patients with normal liver function
have experienced increase in bilirubin, ALT and AST by using paclitaxel. The aim of this study was to evaluate the ef-
fect of intra-peritoneal injection of doses 5 and 10 mg/kg nZnO on the liver of rats treated with paclitaxel. 35 adult fe-
male Wistar rats were divided into 7 groups including control, sham (saline injection), experimental groupsl and 2
(nZnO injection), experimental group 3 (paclitaxel injection), experimental groups 4 and 5 (nZnO and paclitaxel inje-
ction). Liver function was examined 28 days after the end of injection. Experimental group3 had large and swollen liver
morphology. Most hepatocytes had dense nuclei and changed cell shape indicating of cell death. Blood test showed si-
gnificant increase in the levels of ALT, AST and bilirubin and decrease in the level of ALP in comparison with the co-
ntrol group. In experimental groups 4 and 5, cell shape alterations, increase in cell death and increase in liver markers
were remarkably reduced in comparison with the experimental group 3, in a way that there were no significant differ-
ences with the control group. No significant differences were observed between the control group and experimental gr-
oups 1 and 2. According to the findings, nZnO can reduce the side effects of paclitaxel on liver tissue.

Keywords. histopathology, chemotherapy, transaminases, bilirubin, alkaline phosphatase

el 0, 5 60 e gD (Dliwg (il a5 O e s
Jetes L s b pls 5 555 Sn ez IS 50 0l
Sl ladp 55 ,Sn Ok yors 51 (6,8 o Gy b3l 5 S oo
5 dl 3L Olosle o)bss Sl onle 5 258 e T ool0L
Sk dlasl 5 56l gl &S dad gy S 8Gd ab

-

Ao\
MQJ;J}»QSQI&LbﬁM@”bJ«SUdKL’
e Gl 5 A8 o oS S ke 3, 5 sk
Jle 5 b Bl s e b Sl sladshe
Ol o Oldads & iy Ol 55 OT 3,558 5 Sl sl

SAIDS & sls g plS ¢Sl g5 Ol 5 i Oy


mailto:kouchesfehani@khu.ac.ir
mailto:kouchesfehani@khu.ac.ir
http://dx.doi.org/10.21859/acadpub.nbr.3.3.218
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.5.3
https://c4i2016.khu.ac.ir/nbr/article-1-2686-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-03 |

[ DOR: 20.1001.1.24236330.1395.3.3.5.3 ]

[ DOI: 10.21859/acadpub.nbr.3.3.218 ]

219/v14

M. Kouchesfehani et al. The effect of ZnO nanoparticles

G813 56 510 5 Slginaz S

® MY/KY VL) wincSy Ol 53 (53,4815 VL lutis
s Yo mg/Kg slie 53 Sl wils uS sd s 53 e S
b sl g 5 pyge SAS Gl sla Yoo
Wy o $350 S Glad s ol ST s Lo
Syl G5 Slom ol &S5 mlail Slllas J5 (ol
5 @bpls oAS sblwwsls Yol o sy Ol s,
Sl s 595 Y0 Sl ey 5 Sl @by o5l okaT 5 g 5 Y|
dals 05 8 L T Ol b slis 5 WlasS y adyl 5 ole
5> .(Prasad, 2008; Steel et al., 2009) —.ilw 545
3ol 2 LS S e o es ol Kos Slikes
O Ol 5 Calbee D130 03 S0 5o 1) 65
(Rincker et al., 2005; Sadauskas et al., . ,ls oigs ,
50550 o=l bl 51wy bl Guiss Cada 2007)

el JuSE IS Lo yled (o s AST 5 (555 eS|

by w9y 9 3lg0

e &=yl 51 (ODS Pharma GmbH) st JsTy
US Researcher I (o, duSTsb 5 Ol el
A3 45 Nanomaterials
S90S 1656 Jolomo 8 (90

FB ol Uy e Yo 4 5508150 0 e YO
38 S Ul sgme )b 03)3 5 A8 LS Gy
JP mblis O5er S5 Jsbes s fhy g AS 03l
Ol g Jite (o5 50,5 0 8 (S ¥ 4ids 0 5 g ok 031>
Dip Sa5 Sus 4585 0 Tadame 5 b BL51 0T a4 2385 5
58S g 53 455 N0 Jglons (OT Sl 255 15 eblina
Aol ol gloen gt ou DlS S5 b s esls Sl 3
(Wang et al., 2006; Chang et al., & eslizul 5,5 sl
S5 305 WL Sale hge WO Sl (g2 G onl 55 2011)
b o 53 bl g i a5Lizl @f WeaVAL S3s 63 5dee o
AEREWT Sllem Gosn 5 255 S e s aR5LST
Bkl Comds g oS O w3 53 s )5 Jsls
YY-YF Syl oy 5 (oLl Cele VY 5 olidg, Cele VY

2 e 5 OT & jiwd Cusgdons Q}u\.gj:ljfdzjl.w d> o

'@ c)ﬁwqhuiy R Lg)U.@i? B L;Lhu.,.é

(Masteropaolo et s o (5,8 s ol (555,06 (&) 50
al.,1995)

A bt 5 (Kb ol sl Gl S5y S5 U
Slio ol 45 dls g 4y mhaw (VL Cod JECRRRY
e 5 5 (S 3)lse 3 ol 03 1y T 308
Glajtsle do L 58S 8 6T 5511 a8 ol as L
ool s BT .l 05 &KL s (s ook
Jomiley oy oo 5 4 o7 s 0T e 5 e (SO5 s
O Slalsl 4 0 &S5 p 8 o 3l s 53 YL
(Jong et al., 2005) & ,is 1, Lol

Ok gl OT (57 Hlias &8 ol ot olie S8y
SWh 4 5B 5 Sl g YU Lislae 53 Ll (il (65,0
o rgly (Ebisch et al., 2007) ol 55,5 L 50T
-4 OT 3l eslizal & ol (ZNO) 0T w0 655 S 5
O A FRTS SRS G- iy IPCCH R N
o L OT ol S o&aus 5 ol a5 0 3 OT Ll &GT
(Hotz et al., 2005; 555 0 o3ls x5 ¢S o Joous
S35 L gl S (695 ST 56 Hollis et al., 2005)
S @ &l o5 Gy ol (S5 ol b
S (sl Jl e s 5 3503 ST ST pbs o 61
s 4l (65 S sme DS 5 K03 4 S (5 ey
i ke 25 31 e i DNA iy,
Cguimn iz Sd e A 6l Sl (g pais g9y
SHeSI ST ol 5 SR T ST 85 0T 5 053l 305
(Dawei et al., 2009; Favier, ol s, Sl @ 55 g3,
1992)

ST ISl ol 536 gy 45 Llesls Olas b jzle3T
GeSTL 1y Ol ansl alasjl Caliee Jolse b osldl
b ST ST (ol s 0255 MDA 0l5n (207 o 03 5o
4 pomed Sy eS| 5L el ok atlia YU (Bl Ol
(s 15 2 (635 105 codd eslinal o1dE 5, JoSs bolie
(Dani &S o Jos ois s 53 5 A4S &S5 i 1) s
o U &a) 53 3 (6w Slidsw & Dhawan, 2005)
Clodd ol umstf)\,ﬁf 5SS Sl,5 st
5 pae 45 Lilosls Olii Ollas (Nohynek et al., 2007)


http://dx.doi.org/10.21859/acadpub.nbr.3.3.218
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.5.3
https://c4i2016.khu.ac.ir/nbr/article-1-2686-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-03 |

[ DOR: 20.1001.1.24236330.1395.3.3.5.3 ]

[ DOI: 10.21859/acadpub.nbr.3.3.218 ]

220/¥x.

Nova Biologica Reperta 3 (3): 218-227 (2016)

VIASYYY Y )Ll oV o> ) pole )0 (g (sloasl

el
<5 59999 390 Dl lin

~ls g pl Bl ST IS LW o sla e AST
Lis oS o5 slaes 8§ ol e sladee ST L gl
Lag 05,5 Cdbys Ve 5 OMYIKG slie b1y (gssunSTI 50
23 S GroF Oley 3 55N 3l dar Y 5V g i slaes 8
(S 05 5 1 aglin 53) A sdalie LT uS IS 5 05100
S35 w05 S8l JSEIL ST o505 8 o
Gl s JuSE ISL S0 5F Lo a,ﬁ.gﬁa.\;rﬂu,
b T Sslis OLaAS™ sy 03,57 3k )3 (59,4856 )
(O JSKa) Ciln J S e 8

o badl G vy »

GAS Jsho Sltle U8 05 8 Gl ige AT ey o
sl 4 S5 o S bl Sl el gla 5 di sdalie Jloj
23 BAS IS ) ¥ 5 ) g slaey 8 by miads U
09,8 L awslin 3 (65,481 I3 46 Y mg/kg 5 omg/kg
5 bdshe S0 5 amsls A4S Sl GLS (Bl e J S
S 0l J S 0 5L (G5l G

b amlis 53 (ST ST 308 il o) ¥ o ou 05 5 o
ot 53 b odalie Sl &8 0 mily WM (ob 5 J 28 05 S
5 0tS s dshe 535 @l i sl ab S 0y 8
slol koo ad gl o oMoty 135 0l 0S| 2o e LTt
Q:éjcﬁw;jl‘)g;@.\;b:@al64;;,{M{,.a5\j;ﬁa.\.;
bess il Joho e g8y amtine oo 4 s s
boolen JUyg 4ol 5o oledl slad e O penl 2hin] (gl e
sdalin GAS ladshe w53 LS Gladhe suST, 5SS
S ST 3 L S 0L ,0) B 5 F o s gl S s Al
oo B3 5 a8 Joh 5 o b5 (JS TS 5 655
oS Dl S (g)sba dh sdalie o gl Odde 355
(Y0 gla ) Csls 5 5 LT dn 5 sk S5 o
P ARC Y

s S 03 8 b aulin 537 (25 05 8 53 ALP Ul
055 4 i O 3 F oo glaey S 53 .Cusls (g lskme zalS
Sloos S L S s)sba As odalie ALP o lslis 51531 Y
(7 JSK8) S (g lslime gl o 5 S

alin e 5 G55 Ll s b4 J 287 g 8 1idd o 00
Al & 50 8 ks (ol 45,8 03 5 laey 8 s L
(V) 25 05 8 63,8 b s Sliws)s o5 Sosen )
4 Slnlg)3 &) o SMYIKG Sliie b1 (5 5,0nST1 5L &S
b Sy &S50 (1) g 03,5 ks S Sl 5o, ¥ S
Cal s 55, Y Sdas BlisDs s S sen V0 MOIKY Sl L
a1y ST IS Sl s sls (F) o 05 8 tin S
Sobys YMOKY Sluie b (Blisdsys Sgen SN S
SUo03s5 35 5335555 8 (F) o205 8 sl sis S
b oin So0F 0 5 o g a OMOIKG Hlie L g5, ST 5L
alsl G5y AuST5L 5 YMO/IKY  Hlie b JuSB ISG Gy 5
SUo 0303 G5 5335 530 8 0) o 05 S ) tldl
b ogin So0F 5 b poys 1 oMO/KG Hlude b (g550ST 5t
aolsl G5eST5b 5 YMOKG Sldhe L JSTISL G5
b fise GooF 3 dm Sa0YA s S0l Gy Ky JS 8L
Jsldze oy & g 58y Son o sy 8y o 8 dan s
St 0535 L Sl st i s el sl
\{L@Trﬁzé@,mf)\;@ﬂ&mﬁ%mxu
PRC I R P JU VU C RN W SR AN N
EFINTEN SRIPIRER: ST R N Syt
o B Gl sesl] dS ST
53 Bi00 o 5T 04037 <S8 5 Mindray BS400  o.i 50
oMoy b oslizal b 5T (5,8 o310l (sl (L oy be3T
0315 g g lds (S5 5) 5150 oy Sgme Loy 53 5 A ol AS
o S 5Sns Sl D) sots Ml ok sa (o o pl 3 L
P S s5lSo 5 Cole WA St bt god s S
(L B g oS UK s BT Yol po g 5 8 5
~ b LHEE 54T, 5 05,50 0 Cunlinss 4 (5,05 25

L 03leT s Sy Sn a2 8l 6 L S

‘S)LJJ.:J:U"

okl b S Glags 5T Jdod Sl odaT Cwsay (slaosls

Cou 4 beSG—ANOVA o LT 0437 5 SPSS ANples
s 4§ L 5p<0.05 6)‘3&**&@"-&529«5“&
Excel 5115 L slae Ol 5 oS0k 4 Loy o (lasls 500


http://dx.doi.org/10.21859/acadpub.nbr.3.3.218
https://dorl.net/dor/20.1001.1.24236330.1395.3.3.5.3
https://c4i2016.khu.ac.ir/nbr/article-1-2686-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-05-03 |

[ DOR: 20.1001.1.24236330.1395.3.3.5.3 ]

[ DOI: 10.21859/acadpub.nbr.3.3.218 ]

221/ M. Kouchesfehani et al. The effect of ZnO nanoparticles eSSy 66 301 s Sleiar S e

298 4850 (o5 58,5 48) JuST IS L odd )l ¥ 25 0 8 48 B LGy U8 o5 S alin ¥ 5) 2505 8 U8) 28 05 8 U A KG
(7S 05 8 wlin b)) JuSTT IS 5 50,8 T5b Lol B g 25
Fig. 1. A: Liver in control group (livers in experimental groups 1 and 2 were the same). B: Liver of experimental group

3, treated with paclitaxel (large and dark). C: Liver of experimental group 4, treated with paclitaxel and nano zinc oxide
(more or less similar to the control group).
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Fig. 2. Photomicrograph of liver cross section in control group. H&E staining, mag. 500x. A: portal vein, B: bile duct,
C: li-ver sinusoid, D: liver artery.
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Fig. 3. Photomicrographs of liver cross sections in experimental groups 1 and 2 (intra-peritoneal injections of 5 and 10
mg/kg nano zinc oxide for 4 subsequent days) showing hepatocytes and their regular arrangements within liver lobules.
H&E stai-ning, mag. 500x. A: portal vein, B: bile duct, C: liver duct, D: hepatocyte, E: a branch of liver artery.
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Fig. 4. Photomicrograph of liver cross section in experimental group 3 (intra-peritoneal injection of 3 mg/kg paclitaxel for 3

subsequent days) shows obvious signs of cell death. H&E staining, mag.500%. A: very condensed liver cells nuclei, B: shri-
nkage and reduction of liver cell size and their disarrangements, C: liver sinusoid, D: bile duct.

DS JuSB IS 05 L lin 53 o (3550 5 JuSB AT Slio 0505 GO 5 F o Slaes S S (b8 i p I F5 Senss -0 S
(1S slaas)sm 1C (uS E al 1B sl io sl e 3 Glatls TA DX oSy Sen olicS 5 H&E (650165 as o 0l 1 (5 a8
L@THA;;L_,E: ST 5 el Gladshe tF (ool in ol 2o 1G iy g s tH ‘.utaurst,un\fug.:.ﬂ,;lf‘suu,w?j Esus 50D

S dsd Jo s 5
Fig. 5. Photomicrographs of liver cross sections in experimental groups 4 and 5 (intra-peritoneal injection of paclitaxel
and nano zinc oxide) showing less alterations compared to paclitaxel group. H&E staining, mag. 500x. A: a branch of

bile duct, B: liver vein, C: liver sinusoids, D: liver artery, E: some hepatocyte nuclei are condensed, H: portal vein, G:
bile duct, F: hepatocytes and their approximate regular arrangements within liver lobules.
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Fig. 6. Alkaline phosphatase alterations among different experimental groups compared with the control and sham groups.
(n=5), p<0.001. Mean = SE.
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Fig. 7. ALT alterations among different experimental groups compared with the control and sham groups. A significant incr-
ease in experimental group 3 compared with the control group was observed. In experimental groups 4 and 5, significant re-

ductions compared with the experimental group 3 were observed. “compared with the control group, ‘compared with the ex-
perimental group 3, Mean +SE.
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Fig. 8. AST alterations among different experimental groups compared with the control and sham groups. A significant incr-
ease in experimental group 3 compared with the control group was observed. In experimental groups 4 and 5, significant re-

ductions compared with the experimental group 3 were observed. “compared with the control group, ‘compared with the ex-
perimental group 3, Mean +SE.
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Fig. 9. Bilirubin alterations among different experimental groups compared with the control and sham groups. A
significant increase in experimental group 3 compared with the control group was observed. In experimental groups 4
and 5, significant reductions compared with the experimental group 3 were observed. compared with the control group,

* compared with the experimental group 3, Mean +SE.
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