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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.
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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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Table 4. The level of urea and serum creatinine in different groups.

bt o sl

G o3 08 o) o) G o3 05 (k) 0818 Ladi g
a a .
SV/BN £ Y/ Y/ £ Ry bl
NV ERVY VYAV £3Thlok e el
\ZANE-RYL N /YLl poTbl
YY/£8 £ /5C SNV £ e J s

el PO05 o 5 513 one L3l ke Sy 0LSG s ool £ SD L1SG ¥ 0 Kilee ¢l

The values, are mean of three repetition = SD. The same letters indicate no significant difference at p<0.05.

s
Omemlbolim Lo g oSl (6 0dST Ca 3 glAnSTT o

el a5 o lay SIS T Ll edge 1y ol S
Gl (B rslaliar 5 s 05 slie Oy 0555 31§ gl
03133 Ctlali ) s ol call 353 e g3 0 313!
lad s cal 53 5 o3 K5 by U Sad sk G b
(Luft 1974; Mingeot-Leclercq, 1999) s5i oo asll
Jss mwlelie CBUl a7 Sl osls Ol Slallas ‘é‘j})
8 bbbl delsl 55 5 gk ol 4y T sl
adles ol O (Servais et al., 2008) 54 o 5dS
8Ly glasd g S 03T eS| ST G e
Sl 03l Olis Soladlas L5 o s Lol Lu g odinb| el
B ) 0SS el Cniy 5 oS

L osles 038 55 SOD 5T mh i gze b, S
A2l T Ll olS )lae 5 U8 058 4 S ol
Soles b palelia Oljen Hlas S Jys Sals gyl g
S35 IS 058 53 w31 o) e 415, SOD mhaws oS
@\FQYWJ\éSHzoz@cW Ll 03 S
el 05 5 53 (g)ls sne JSia 15 ol 5518 Lz
O Jader) 3L 5 S 0y 8 o
G35 Py 0391 om1 S Ol 2 pOT Lk ol T

3053l 5 Gl S e 1) Calses lasles ST F U
odalin Joda ol 5o &5 bokea s e Ol O sl
boodisles 05,8 53 0 p o basl 5 il S o 580
23Sl VLS 0 8 4 o (sl mn ) sbas Lol
(@3Thl olE & lae 5 el b odiyleg 05 8 53 & J
osbe g8 ol U slas 09 8 4 Sl o)) 5 151 S eba

WL S gl g


http://dx.doi.org/10.29252/nbr.4.4.353
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.9.6
https://c4i2016.khu.ac.ir/nbr/article-1-3057-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1396.4.4.9.6 ]

[ DOI: 10.29252/nbr.4.4.353 ]

358/Y0A

Yari et al. Effect of Arctium lappa on nephrotoxicity

S Sy s 3T 10U 5 3k

Olojon slag (opoman b J 28 05 8 4 GSOD (5T 0 e
S (613 e 5 b 1y a0 0l m 3TLL oS 5 sl
Baliga e1 ) <l JYGI™ 0 5T Ol ! 581 505005 S 51
(al., 1999; Moreira et al., 2014

St ot stlartisn laedls 53 (K5 s slassil
~as) S o b 1) BT SV e 5 3108 ST sl 5T
- i aS A 00 0L Y gl bl (8L T Ol sk
sy gbadl ) ST (g,88 i s (Bl T ls s
Jole 5 (Ao yn 00 51 (i) ol s 5 28 glyls (&0n 5
Lol 5o oS Jomys b o i ol 55 5 by gl
sbay (Bl B Ol bl Lol jan p3TUL ol8 5 5las
Sal Al cpl (o) O 1 2aS) Al o 2 (o5 sgte
st yos oy 2 i) 55 Slalllae o glaaly L alie oulid
Karatas et al., 2004; Juan ) coul e bolio 51 50 658
(et al., 2006; Basnakian et al., 2002
S 5 dom

Ab i S KNS CE Ulse wds by
2 S5 5T ol 5 AT S el O35
g s Sl ST 25 s Wil 65 sy gladlJ p sy
ol o 25 56 ol S 55l gl g sla s il 4
- ST Sl 5T Ol 2l 48 ol gilaaS) ol 3G
alid O pmaldanST 51 ool OV paams il 5 55100
oS sl iw bilas (ggw 5 ol ST ol ST LG
-1 ol 5 e J SLS TS bl ey T LL
A 5 ST ST slas 5T Shldl Esl (g8 SIS
oS ol sylas I eslinul 4o 55 g o b O puldnST
SIAE Gl S e oS oS Ol 4 W5

Sshor plardsn 5 (S5 I SN gn O
Sl Rl

Gl eSS gz oY DU S JSb A sl ol 1S5
.:.sjfsa@\:).\éjjg.iic.\s:;r.a\}b@élﬂ_;u‘}ﬁj\

REFERENCES

35S ol S a5 S5l p e 5 IS 5> MDA
MDA &l i cazid8 Sllas 31 g b 55 . bb o ol 5
odd sdalin pawbiliz b odll (65l s ponns Az o
Parlakpinar et al., 2005; Maldonado et al., ) —
L sles 35 L ddlas > .2003; Kuhad er al., 2006
- b0 e b dadlT (65 Ol 215 4 s el
AT (63 0 e e oslalir 5o jliae b5l 035 55 &S
by Slllas (¥ Jgd) SiL el (gls g Jg.‘m.:
“ G 3 e S Sl 03l OLES bl 51 50 s gans
S Vo) Cle (B me Hldde ool e p“ﬁ Olyde s
s g0 1S 5 08l Olpn (0 055 p SAS 2 sl p 8
RISl S T Cow Ol gl 0 0 5o
Baliga et al., 1999; Galdino et al., 2017; ) 4\ .
Looles & ol Ol 5 addles o) ks (Humes, 1988
o 1S 5 eosl SRl Esl (gl gne I s Lol
r:TL:L. sobae Oljen Hled WJplb (F Jgus) 555 0 L,
—Dy O e el S 5 0y Ol s 53l C'La O ol
el 33 ol Ol ze 5 b o jlae 5 s lalir 65 5 4 Glate sla
&S sls Olis be andlas Lsls u,i.alf ijfa};&}_.a@b S
05 5 53 ¢6 55 5 Ha02 SOD il 5T o 5T Ol e
Gobos slaos & Ak 5 U287 05 8 4 o ol L les
)5J§1° 33l aalllas b 4Bl ol 475 S i (6 ,ls sme Jﬁf«g
AT 2 smep Geeolalie b o3l (6 0lST Cae s die
S| ol b ot ablis oge slag 5T 51 (S SOD
D5 h s 059 pdm eS|y & Sy g S 4 5 e
Sias v 3T opl Olae s lenST) ol Sl o e
GRIP a0l @ 3T ol e a5 Al Al
a4 by o Sladllas 51 (6l 53 5 Sl Jaes 5157 I,
Ssgin 5T opl s 28 55 e bl 3l (56 s sae
- ST 5T 85 g3l (Maldonado et al., 2003)
Bl lads Ceb syl ol SV & K5 Silis
Tl SR ey €255 0 O 53 OS50 LSy IS
a0l s s gbay (OSsodes ST ) ool (ol
Oleje eyl dalllas 55 ol YLK ‘.J_J-ﬂ e als

SRl el Tl olE olsn gla i 5ilas 5 ol


http://dx.doi.org/10.29252/nbr.4.4.353
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.9.6
https://c4i2016.khu.ac.ir/nbr/article-1-3057-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1396.4.4.9.6 ]

[ DOI: 10.29252/nbr.4.4.353 ]

359/¥04

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

Abdel-Naim, A.B., Abdel-Wahab, M.H., and Attia, F.F.
1999. Protective effects of vitamin E and probucol
against gentamicin-induced nephrotoxicity in rats. —
Pharmacol. Res. 40: 183-187.

Awale, S., Lu, J., Kalauni, S.K., Kurashima, Y., Tezuka,
Y., Kadota, S., and Esumi, H. 2006. Identification of
arctigenin as an antitumor agent having the ability to
eliminate the tolerance of cancer cells to nutrient
starvation. — Cancer Res. 66:1751-1757.

Baliga, R., Ueda, N., Walker, P.D., and Shah, S.V. 1999.
Oxidant mechanisms in toxic acute renal failure. —
Drug Metab. Rev. 31: 971-997.

Baryla, A., Laborde, C., Montillet, J.L., Triantaphylides,
C. and Chagvardieff, P. 2000. Evaluation of lipid
peroxidation as a toxicity bioassay for plants exposed
to copper. — Environ. Pollut. 109: 131-135.

Basnakian, A.G., Kaushal, G.P. and Shah, S.V. 2002.
Apoptotic pathways of oxidative damage to renal
tubular epithelial cells. — Antioxid. Redox. Signal 4:
915-924.

Edwards, C.Q., Smith, C. R., Baughman, K. L., Rogers,
J.F., and Lietman, P.S. 1976. Concentrations of
gentamicin and amikacin in human kidneys. —
Antimicrob. Agents Chemother. 9: 925-927.

Eisenberg, J.M., Koffer, H., Glick, H.A., Connell, M.L.,
Loss, L.E., Talbot, G.H., and Strom, B.L. 1987. What
is the cost of nephrotoxicity associated with
aminoglycosides? — Ann. Intern. Med. 107: 900-909.

Galdino, P.M., Alexandre, L.N., Pacheco, L.F., Junior,
R.D.S.L., de Paula, J.R., Pedrino, G.R., and Ferreira,
P.M. 2017. Nephroprotective effect of Rudgea
viburnoides (Cham.) Benth. leaves on gentamicin-
induced nephrotoxicity in rats. — J. Ethnopharmacol.
201: 100-107.

Hirose, M., Yamaguchi, T., Lin, C., Kimoto, N.,
Futakuchi, M., Kono, T., Nishibe, S. and Shirai, T.
2000. Effects of arctiin on PhIP-induced mammary,
colon and pancreatic carcinogenesis in female
Sprague-Dawley  rats  and  MelQx-induced
hepatocarcinogenesis in male F344 rats. — Cancer
Lett. 155: 79-88.

Houghton, D.C., Plamp 3rd, C.E., DeFehr, J.M.,
Bennett, W.M., Porter, G., and Gilbert, D. 1978.
Gentamicin and tobramycin nephrotoxicity. A
morphologic and functional comparison in the rat. —
Am. J. Pathol. 93: 137-152.

Humes, H.D. 1988. Aminoglycoside nephrotoxicity. —
Kidney International. 33: 900-911.

Juan, S.H., Chen, C.H., Hsu, Y.H., Hou, C.C., Chen,
T.H., Lin, H.,, Chu, Y.L. and Sue, Y.M. 2006.
Tetramethylpyrazine protects rat renal tubular cell
apoptosis induced by gentamicin. — Nephrol Dial
Transplant. 22: 732-739.

Karatas, Y., Secilmis, M.A., Karayaylal,, i., Doran, F.,
Biiyiikafsar, K., Singirik, E., Saghker, Y. and
Dikmen, A., 2004. Effect of tempol (4-hydroxy
tempo) on gentamicin-induced nephrotoxicity in rats.
— Fundam Clin Pharmacol. 18: 79-83.

Kuhad, A., Tirkey, N., Pilkhwal, S., and Chopra, K.
2006. Effect of Spirulina, a blue green algae, on
gentamicin-induced oxidative stress and renal

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

dysfunction in rats. — Fundamental & Clinical
Pharmacology. 20: 121-128.

Luft, F.C. 1974. Renal parenchymal accumulation of
aminoglycoside antibiotics in rats. — J. Infect. Dis.
130: 656-659.

Luft, F.C., Bloch, R., Sloan, R.S., Yum, M.N., Costello,
R. and Maxwell, D.R. 1978. Comparative
nephrotoxicity of aminoglycoside antibiotics in rats. —
J. Infect. Dis. 138: 541-545.

Maldonado, P.D., Barrera, D., Medina-Campos, O.N.,
Hernandez-Pando, R., Ibarra-Rubio, M.E., and
Pedraza-Chaverri, J. 2003. Aged garlic extract
attenuates gentamicin induced renal damage and
oxidative stress in rats. — Life Sci. 73: 2543-2556.

Maldonado, P.D., Barrera, D., Rivero, 1., Mata, R.,
Medina-Campos, O.N., Hernandez-Pando, R., and
Pedraza-Chaverri, J. 2003. Antioxidant S-
allylcysteine prevents gentamicin-induced oxidative
stress and renal damage. — Free Radic. Biol. Med. 35:
317-324.

McCall, M.R., and Frei, B. 1999. Can antioxidant
vitamins materially reduce oxidative damage in
humans? — Free Radic. Biol. Med. 26: 1034-1053.

Mingeot-Leclercq, M.P. and Tulkens, P.M. 1999.
Aminoglycosides: nephrotoxicity. — Antimicrob.
Agents Chemother. 43: 1003-1012.

Mitsuo, M., Nobuo, Y., and Katsuya, T. 2005. Inhibitory
compounds of alpha glucosidase activity from
Arctium lappa L. —J. Oleo. Sci. 54: 589-594

Miyamoto, K., Nomura, M., Sasakura, M., Matsui, E.,
Koshiura, R., Murayama, T., Furukawa, T., Hatano,
T., Yoshida, T., and Okuda, T. 1993 Antitumor-
activity of oenothein-B, a unique macrocyclic
ellagitannin. — Japanian J. Cancer Res. 84: 99-103.

Moreira, M.A., Nascimento, M.A., Bozzo, T.A., Cintra,
A., da Silva, S.M., Dalboni, M.A., and Higa, E.M.
2014. Ascorbic acid reduces gentamicin-induced
nephrotoxicity in rats through the control of reactive
oxygen species. — Clin. Nutr. 33: 296-301.

Morita, T., Ebihara, K., and Kiriyama, S. 1993. Dietary
fiber and fat derivatives prevent mineral-oil toxicity
in rats by the same mechanism. — J. Nutr. 123: 1575-
1585.

Park, S.Y., Hong, S.S., Han, X.H., Hwang, J.S., Lee, D.,
Ro, J.S., and Hwang, B.Y. 2007. Lignans from
Arctium lappa and their inhibition of LPS-induced
nitric oxide production. — Chem. Pharm. Bull. 55:
150-152.

Parlakpinar, H., Tasdemir, S., Polat, A., Bay-Karabulut,
A., Vardi, N., Ucar, M., and Acet, A. 2005. Protective
role of caffeic acid phenethyl ester (cape) on
gentamicin-induced acute renal toxicity in rats. —
Toxicology 207: 169-177.

Schentag, J.J., Jusko, W.J., Vance, J.W., Cumbo, T.J.,
Abrutyn, E., DeLattre, M., and Gerbracht, L.M.
1977. Gentamicin disposition and tissue accumulation
on multiple dosing. — J. Pharmacokinet. Biopharm. 5:
559-5717.

Servais, H., Ortiz, A., Devuyst, O., Denamur, S.,
Tulkens, P.M. and Mingeot-Leclercq, M.P., 2008.
Renal cell apoptosis induced by nephrotoxic drugs:


http://dx.doi.org/10.29252/nbr.4.4.353
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.9.6
https://c4i2016.khu.ac.ir/nbr/article-1-3057-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1396.4.4.9.6 ]

[ DOI: 10.29252/nbr.4.4.353 ]

360/v¢-

Yari et al. Effect of Arctium lappa on nephrotoxicity

S Sy s 3T 10U 5 3k

cellular and molecular mechanisms and potential
approaches to modulation. — Apoptosis 13: 11-32.

Stahl, W., and Sies, H. 2003. Antioxidant activity of
carotenoids. — Mol. Aspects Med. 24: 345-351.

Velikova, V., Yordanov, I. and Edreva, A. 2000.
Oxidative stress and some antioxidant systems in acid
rain-treated bean plants: protective role of exogenous
polyamines. — Plant Sci. 151: 59-66.

Walker, P.D., Barri, Y., and Shah, S.V. 1999. Oxidant
mechanisms in gentamicin nephrotoxicity. — Renal
Failure 21: 433-442.

LR

How to cite this article:

Rep. 4: 353-360.

Yari, S., Karamian, R., Asadbegy, M. and Namdari, A.
2018. Protective effect of Arctium lappa on oxidative stress
and nephrotoxicity induced by gentamicin. — Nova Biologica

oS b 1 AYAF L& (Sldeb 9 .p (Bl ) (Ol «SIb
2 5 Sl — bl b ol Conpans 5 53 MnST e d  0TLL

YOY-YFF 2 pln



http://dx.doi.org/10.29252/nbr.4.4.353
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.9.6
https://c4i2016.khu.ac.ir/nbr/article-1-3057-fa.html
http://www.tcpdf.org

