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Protective effect of Arctium lappa on oxidative stress and nephrotoxicity induced
by gentamicin
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Abstract. This study aimed to investigate the protective effect of Arctium lappa (AL) on gentamicin (GM)-induced
nephrotoxicity in rats. Twenty-four Wistar rats were divided into four groups including: control group; GM group
(intrapritoneal injection, IP, of 100 mg/kg GM B.W.); GM+AL group (received IP injection of 100 mg/kg GM and 500
mg/kg AL orally) and AL group (received 500 mg/kg AL orally). The experimental period lasted for 10 days.
Nephrotoxicity was biochemically and histologically evaluated. The concentrations of creatinine, urea,
malondialdehyde (MDA), superoxide dismutase (SOD) and peroxide hydrogen (H,O,) in the serum samples were
determined. Moreover, histological examinations were performed. The animals treated with gentamicin showed
significantly higher serum urea, creatinine, MDA and H>O> levels and lower SOD activity. However, co-administration
of AL produced amelioration in biochemical indices of nephrotoxicity in serum. Histomorphological examination
showed necrosis and desquamation of tubular epithelial cells in the renal cortex in animals treated with gentamicin
whereas simultaneous administration of AL and GM reduced histological damages. The data obtained suggest that
treatment with AL extract can help to reduce gentamicin-induced nephrotoxicity.

Keywords. creatinine, hydrogen peroxide, kidney tissue, malondialdehyde, rat



354/v0¥

Yari et al. Effect of Arctium lappa on nephrotoxicity

S35 o gon 2 p3TLL 3101 5 50k

-6 cd_,?\.l‘y cO:J_,.b_‘ cu\:.w‘ dg.éjjjjlf L.L:.u‘ dg.:i%lf ‘@.1::5)"—
‘WJ@';JT
Miyamoto et al., 1993; Park et al., 2007; Hirose et )

Sl Gospe sladlgneT 5 el
ool Calisee gla ia 1 Calises C“'?'- 23 (ppomen Aal., 2000
Glcisie 5 ol Wabs Ll slagslen Olys gl ol
Awale et al., 2006; Mitsuo ef ) 4 oo oslitul Cakises
(al., 2005
Z)LAF JJ..AA L&;':L"’- &E; s or ‘43.‘UGA QJ'-'-‘ oda
;}J*GA J‘ g5.:»\-' ‘_g\.&g,.;.»T J'i‘J‘!J: r:TLL el._..f ;;S}"U‘})‘L:A

by 9y 9 dlg0

03 ol esliml ladMe 5 ol Slse den i load Slgo
Aoy b5 T L& 5 QLT 50 87,0 51 2a g3y o
sl ol g YU o gl

ole > r.sTL:L: kg 1B Solas Flgunl 9 (AL Sl
Jle 53 (3 80bub 3T 55 b ol 51 St
g;aa,f@_\,%;,gwm@@é\j.uL;J,Tc.?ma
CleT &bV Sl 5 5 sbaw (B T Ly adllas
Y0 Ly oS St Df YO Sl ejlas ol pual b
WS g 5 it o&ans Ay 5 Sl J g1 2 e
Saylas ny Oh3 Ol sbiea A pll Cele 7 Doesy
030l Oloj b Lo slae ¢ s ol 3Ll oily Sl 2
Lds (g (LT Sl dm y-Y0) 43 5 Jsls

Oy andlas ool ystiloll (Blb g AT Dblge
,m;,;.uuu:.dwfvu BAAY o8 05 b sl s 15
o YO) Los ( (Sob- slisigy sysn ksl skl Lol
s e 5 OT & 5 s )34 Cushy s (:‘Jfé:.;l.»
(ARalT Sllga L SV oy 3lse cdizbls 3 domels
- oy oBls ki 05,8 M S Wb sy
,Lﬁ-guQ}.ucﬁb)up}pjgt@ﬁccﬁw\olmtﬁ
sl 058 el s 351 o 22 Juls 03 5 0 45 c0s S
05,5 5,5 il S8 L OT ad eV wls, (S 0y 5)
314y ol 0 8 o Voe gy (el 05 8) 053

s ST il s Jlie0sys ey s O 03y p S AS a

doddo
o3lizad o5 ool (5 S a6 5 5T & ol
b ol o it p 8 (slacs ST slacisie plp)s 0T
-t bl (68T g 9ls Canglie OS5 5 ST 1l O3 e 4SS
dile (il oslse Zdea (Js )l (65 Sy uS
Sl ol 3gdomn OT O e oS 5 51 5 (S 5lS Coan
3 o 65555 T a5 5T (Humes, 1988)
Sal Gkl edas Hsbay 5 Lish ad o s ple O 53 (O e
o) oS ol esls Olis ) u_i:._.lf s R é:
Luft , ) s g adll bals (g2 Jidn )3 beSSs s 5T

1974; Edwards et al., 1976; Schentag et al., 1977,
sladglys esle ol 51 isw é\jﬁ Luft et al., 1978

ol 25 55 @ly (Proximal Tubules) ¢SGs5 suomy
bl s osle ol CBL duy o i 5 545 e el
I S B L g R P S
Eisenberg et al., 1987; ) Wil balS , 0T 5450
.(Houghton et al., 1976

—5a,8 el gambliz 0T dbulia oS Lol 550
21N Vivo Sllles (Jl- il ol a5 lL 3 58 o6 S
85 Wy mlpl 4 pewbelis 457 Col o3ls 0lis in Vitro
- s~ (Reactive Oxigen Species=ROS) Jl 035"
W Sgas Sl o b 4 mie ROS aks o A5 5 45a
A 5 Bt sl ) 503 (gL Gladed Ol ST
Walker et al., 1999; Basnakian et al., ) 545 . DNA
S = 5555 3 6,8 Sl 6l Salite sl iy, 2002
- ST 3l eslizal 3 45 0 48 5 S 4 preslalir 5 e I 30
Ols Sldlls w3jls sy cpl 53 cope ool il
o5l 5 (A Lata b p31anST ST 5l5n 51 (65l sl 03
LS dblie preslelir O e S (G50 Congane b il e
Abdel-Naim, 1999; McCall & Frei, 1999; )
.Maldonado et al, 2003; Stahl & Sies, 2003

Sols 5 @S Sl Sl dladr alE T oS
oS Loty Ol BB 51 ok 53 5 Sl Sl ST,
ol OWles (Morita ef al., 1993) 554 s eslinal o955

U Jels b e e lls ol ol oS el el



355/¥00

Nova Biologica Reperta 4 (4): 353-360 (2018)

A A ke 10 a4 edi s Sl Jgdoes S1 il s /0 e
ol Ll 2 s 0 /0 PH=Y) ;¥ 50 LoV ey Oland
A e dsb s RS bakie Gl s b SLS1 Y e )
bodsed 8 53 O5sod kST polie oAb ol g e gl
5 b ambe YA Mlem™? spels (s 5 eslinad
Velikovaer ) 1 2,08 ik 055 p 8 5 Jsns Soo oo
Aal., 2000

4 god o Dl i B sels g o =HOs Ll

36 gamand Sl 3 9o 2 $T Ol w0 howies

sy ) eslimal b (L 5U s s ST oo ﬁ;T Ol e
(1971) Wi odsew Fridovich s Beauchamp

pre S ookl b okl LS 1 Siglgtd (S g
s deon Ve e s s b il (SSde e
“IB ol b g s 6 KT (b1 63 gm0 Dl ys b 6
oKaws Lwy 8Ll b oodis, S sladises b (5,8
K by S p S S O Cabs by S
od (T, Sla i (6500 TS, )b oS gilan
Ko 5 SBE I ey o o5 S Soo Loy
s Houghton s, 5 eslecal b L T s 55l 5
s ey ) o ilke 5(1978) 01 Ken

Excel il 5 L ol 51 ol slaosls 183kl ko
o 53 (Sls hsa b oSibe Llie ¢ s o
S Sy oty oy p 3 ol kS b p i P00

A Ol e O peibE

oW
A7 8L SIal gid 2 p3TLL § rlolir 5T
21 b Sl Bl Gl )5 S s S sl
oS 5ylae b odisles 638 5 U8 055 w0 et sla
05,8 5345 Joys (DY 5 A=Y IS das e LS psTLL
2l Sl s s (8L Ll 55 S0 bl b oy les
- 53 00 1 i) (BL sl 3 0 28 ) sba JU
Sbad J Lol (B-Y JSK8) 555 0 otaline (andllas s gla
Olojon sl 45 (J 28 63 8 3 das e OLE 1) alldy 5
ol 48 8 50 p3TUL LS 65 lae b s el

YOY-YE F &)Lt oF sl ot ple o (s slaaily

Dlaspn Sypots (3TLL S)lae 5 ool 05 ,5) p a0y 8
50 055 p S ShS 2 Sl pmbliz p S e Ve s
oS &olas 0 055 0 S AS o clile 05 e D00 (e
35 508 ol sy S L5 Slaslie) s S Cab s eoTLL
OLis ol 458 Oy g Catlibes gladibe 3 5 Calidee (la g
A slle ng;f Ovr 31 ol lajss 55 a5 ol esls
n}; 5 (e i OlaS (gyls gae lam LJL" R Df)l:f
oS e 00 Wiy Do oS (p3TUL 6)las 05 8) plex
o 38 33 0 05 0 S AS a sl 1y paTUL 5 5las
Ji\é‘ﬁl{j}:wﬁgat\fc(jjj\')MJUMZ)};Q.\.&?J'\
gl Sl ey 5 KS e Alo b baaldST Ul wls
SV gl 5s sl o Sladllas gl baadST 5SS Liis 05
Slallas g Jils FALRPENG L;j:& :\;6“3\.» iy
W i )3 Vel b 4 (S35 s

Slosige S o

5 o3l Ol 1093 P el 9 838l Ol i
Py gaii S ) eolimal b Ogt g 2SS
A sk (01 0 505T 0l &S ,2)

53 4l Sl glagses (MDA) wdiTsaglle ioxiuw
5 pf YL el 4 D mle Dl ool i Osle
Ak ¥ 555 Sn 053 ool LS 3l (6,25 s
Loy /N (TCA) del Sl s IS5 5 o oo ) 5 s a5
533 L e god caids Yo Sl I e s L1 0T 4 (W/V)
4 o3l gy dsbe LA 548 Sle 485 Ve Dodegy Vev e
/0 Gl gme deoy3 ¥ TCA I Lo ¥ 5 as Jaze (2slesT 4
5ol 53 B ped 48 L1 OT &t 05 523 55 o)
i 815 4ass V0 Sdew 31 8 Sle Gy 40 gles 5
S m s ks asldS & OT plo 53 Aol (e
Ol LS §d il a2y VOl Vv 53 L Qb pu
st o s MDA 5lie i ol e 66 OYY )5 Lo g
(Baryla et al., 2000) 1& 2,8 ik 0j5p 8 e S
STy polie e 6l 10395 STy homi
S P L RPN R Py pUCES (S VA N PPN
moylas da 5 dd ool (TCA) [V 50 /) sl ¢Sl 5 IS

Ldh Jaa Sle 4dds Ve Sdey Veeer o b fols gla



Yari et al. Effect of Arctium lappa on nephrotoxicity S 3lS S gamn p p3TLL 3101 5 50k
356/v0s

G303 Pl B el 09 8 B Glah B s 0 0L 1 b Dl U505 8 (BL bt A WS sla b OIS, Seass - Kh
‘MLAE.? K] (}TL:[;. u\#}mk )Ls:; L :D .M}uﬂ Ol b Jlﬂj és\.: )\Zs-l.w C:TL:\; 5)\«49 \; e.l.::)\a:; 6\.&;;) f\:lf ‘S\AJ-)J :C .M}Lsﬁ olis ‘) ) gl:b&‘
.M:@O\.ﬁdb&m%ﬁ@féhu;x

Fig. 1. Photomicrograph of kidney sections A: control sections showing normal architecture; B: gentamicin treated rat
showing intense epithelial desquamation. C: AL treated rats show normal structure D: AL extract plus gentamicin
treated rat show mild tubular injuries.
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Table 1. Histological damage scoring in different groups.
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Table 2. Histological damages in different treated groups (n=10).
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Table 3. Different biochemical parameters in different groups.
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The values, are mean of three repetition = SD. The same letters indicate no significant difference at p<0.05.
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Table 4. The level of urea and serum creatinine in different groups.
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