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The histological and biochemical study on the effects of hydro-ethanolic
extract of Rosa canina on gentamicin-induced nephrotoxicity
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Abstract. Gentamicin (GM) is an antibiotic widely used against gram-negative infections. However, its clinical
application is limited due to its nephrotoxicity. Oxidative stress plays an important role in the nephrotoxicity of
gentamicin. Previous studies showed that Rosa canina L. (RC) fruits possess antioxidant, antimutagenic and
anticarcinogenic effect. The aim of this study was to investigate the protective effect of RC on GM-induced
nephrotoxicity in rats. Thirty male Wistar rats were divided into five groups and treated as follows: Group 1 (control
group) was treated by the oral administration of 1 ml normal saline, Group 2 was treated by a 100 mg/Kg (B.W) dose of
GM intraperitoneally, Group 3 was treated by oral administration of 200 mg/Kg (B.W) of RC followed by a 100 mg/Kg
(B.W) dose of GM intraperitoneally, Group 4 was treated by oral administration of 400 mg/Kg (B.W) RC followed by a
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100 mg/Kg (B.W) of GM intraperitoneally, and Group 5 was treated by oral administration of 400 mg/Kg (B.W) of RC.
The nephrotoxicity observed in each group was histopathologically evaluated by light microscopy and biochemically
evaluated by measuring the levels of creatinine and urea in the blood serum. The relative weight of kidney in each
gentamicin-treated animals in the group 2 was increased in comparison with those in the control group (p<0.05),
however, the administration of RC extract decreased the kidney somatic index toward the normal level. While the
animals treated with gentamicin showed significantly higher levels of serum urea and creatinine (p<0.001),
simultaneous coadministration of GM with a high dose of RC (400 mg/Kg (B.W) ameliorated the biochemical indices
of nephrotoxicity, showing the significant decrease in the levels of serum creatinine and urea. In addition,
Histomorphological examination showed that the rats treated with GM suffered necrosis and desquamation of tubular
epithelial cells, glomerular stasis and inflammatory cell infiltration in renal cortex, while simultaneous administration of
RC and GM reduced those histologically damages. It could be concluded that the administration of RC showed a
protective effect on the rat kidney by preventing renal damages induced by GM, therefore, the RC-based supplements
could be proposed to minimize the GM-induced renal damages.
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Fig. 1. The effect of different doses of RC fruit extract on kidney-somatic index, blood urea nitrogen and creatinine
level. A. kidney somatic index. B. blood urea nitrogen (BUN) level. C. Creatinine level.

GMHEXT ((rmlibiiz) GM ((J5) CONt (55l chlieo gloog )5 50 alS (5,88 ise (8L slaghy Sjgdsius ganas, ) Joux
('.(:(.a o)La.c) EX 9 L 599 L o)La.c+MuL1.:.?) GM+EX2 ‘(u...:L: 599 L o)L.a.c+M|.aL1.L?)
Table 1- Histological scoring of sections from different groups. Cont (normal saline), GM (100 mg/kg Gentamicin),

GM+EX1 (100 mg/kg Gentamicint 200 mg/kg RC extract), GM+EX2 (100 mg/kg Gentamicin+ 400 mg/kg RC
extract) and EX (400 mg/kg RC extract).

EX GM+EX2 GM+EXI GM Cont 52 s Oy
) Lalg) Gub JLb ol e

gl pogl &Ll

! sl sk zLis)!

g roals ojluil gl Lal
Lyl (pogd 19y Gacwls

il <L g b Jg poslS' 50 Stasis

\

“ <« =t

\

“4 < <« 4 4 =

181V AN


http://dx.doi.org/10.52547/nbr.7.2.177
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.3.7
https://system.khu.ac.ir/nbr/article-1-3221-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24236330.1399.7.2.3.7 ]

[ DOI: 10.52547/nbr.7.2.177 ]

Yari et a. The effect of extract of Rosa canina on nephrotoxicity

G5:lS Cemgonns 1 (255 (i ojlas Sl Ses 5 5L

ol e bojlas + rleliz O pploliz B8 AL g les alie slaog 5 50 S cdl (o588 (i 5l g)s oSy e pslar Y IS
clas)l s S5y 5058 o)lie b (o glasil o)y o0 b (s 5lme 09950 locenlS L5 ojlac b e 09,5 B WL jo0 b ojlas + elelizs D

sl o0 aeiia 305 L oledl sla sk

Fig. 2. Light microscopic images of rena cortex affected by different doses of GM and RC extract. A. control. B. 100

mg/kg GM. C. 100mg/kg Gm+ 200 mg/kg RC. D. 100mg/kg Gm+ 400 mg/kg RC. E. 400 mg/kg RC. Tubular lumen
casts were pointed out by yellow arrows, tubular dilation were referred to with red asterisk and inflammatory cells

infiltration were marked by with rectangle.

el ool ool L DY IS0 a5 g 5bles (B Y JS2)
olas o g PSS e Gl 4 p S hee Fro 590 b jles
2 Oeen g Bl 90 Cudly (BsS (el ogee
Ao ymals ) SGop slealy als JLE ol
30 9290 el )S g 0ygl pdaw a5 wil osly las Slalllas
Gbos Gl Gad 4 eslebiz b ood ey llg oy

ly 05 slady) psali gl 4 ok Slocl Jlade o 5
O ool cpl a5 bl g 9 e o ly ST (528 aSu y
S oo Wl laals o Slos )5 soge
Sl adS o Shes 5 60k siie b 00l Sl sl
sl v,y (Beauchamp et a., 1985 ) o35 .
o] odislis 5 anlllas (ol 5o oo plodl (So5e)gann
ool Jloa 9 sladlyd 3 &Bly JUB ol slaoboy wad

182/\AY


http://dx.doi.org/10.52547/nbr.7.2.177
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.3.7
https://system.khu.ac.ir/nbr/article-1-3221-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24236330.1399.7.2.3.7 ]

[ DOI: 10.52547/nbr.7.2.177 ]

Nova Biologica Reperta 7(2): 177-184 (2020)

L1y ol @il ol g ond bl @ ads 4 peie oS
a2 (o G1alS by Sen sl dg) JLE ol slaJobes

S35 Al
sliee Sleyo o)lse glils s Clo o (265 (i 090
‘_g|)|.> ol.:f L.JJ‘ as w‘ L.)—‘ )‘ él} Q> LgL&bGM:)}a 9 w‘
U"‘ » Ds){.c ] 693 @\leT ) @LQ,«.”M uo‘?

C"L“’ o Lg«aL& g_s""L" ué)‘}c st‘a oS L.)'l‘ 0gun B pas
olac a5 oly slas amsdS Sldlas awl 4o 55 aslhas o)

J)..a.o )‘ b.wl) 69.».15 LSLQ‘MT "\"‘5)60 L5Q95 u).».«».‘ 090
FoSo G plgre 4y ilgs oo 10T Cailes 1) loli>

855 )18 solatul 0590 (598 SlownST BT olgs slls olae

‘-’y*ﬁﬂ“ w-"L &‘ﬁ l-»-m:&lcy PYCR{RS P YS ijLM )~|

REFERENCES

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

Abdel-Raheem, L.T., Abdel-Ghany, A.A. & Mohamed,
G.A. 2009. Protective effect of quercetin against
gentamicin-induced nephrotoxicity in rats. Biol. Pharm.
Bull. 32: 61-67.

Al-Majed, A.A., Mostafa, A.M., Al-Rikabi, A.C. & Al-
Shabanah, O.A. 2002. Protective effects of ord arabic
gum administration on gentamicininduced nephrotoxicity
inrats. Pharmacol Res. 46: 445-451.

Beauchamp, D., Poirier, A, & Bergeron, M. G. 1985.
Increased nephrotoxicity of gentamicin in pyelonephritic
rats. Kidney. Int. 28: 106-113.

Carlier, M.B., Rollman, B., Van Hoof, F. & Tulkens, P.
1982. Mechanism of aminoglycoside-induced
lysosomal phospholipidosis: in vitro and in vivo
studies with gentamicin and amikacin. Biochem.
Pharmacol. 31: 3861-3870.

Chen, L.F. & Kaye, D. 2009. Current use for old antibacteria
agents. polymyxins, rifamycins, and aminoglycosides.
Infect. Dis. Clin. North. Am. 23: 1053-1075.

Chrubasik, C., Duke, R.K. & Chrubasik, S. 2006. The
evidence for dinicd efficacy of rose hip and seed: a
systematic review. Phytother. Res 20: 1-3.

Demir, F. & Ozcan, M. 2001. Chemica and technologica
properties of rose (Rosa canina L.) fruits grown wild in
Turkey. J. Food. Eng. 47: 333-336.

Edson, R.S. & Terrell, C.L. 1999, May. The aminoglycosides.
Mayo. Clin. Proc. 74: 519-528.

OTA) WWYAVAF Y 0l oY ala o i) psle ) 5 sloasily

Glomerulal Filteration Rates= ) Jg,035 ygul ild
pr 5° OlS g 0yg) v GFR ials' L g el (GFR
13 (Patil et a., 2010) Wb o (iulpdl bl ol e
pro OelS g opgl e Al &S 0,5 blasl Gl o
ol adlhe o bz boond leg b, os
Slalllas ol o, sloads GFR was zals sassslis
AL g 50 (nl s (ialidl esiaolis 5 Ko (i
ol Grs el b onds Hlos Slilgas jo adS o Slas
5 0y9l mhw Sl o a5 & g GFR zalf puuslSe
Ly Oembeliiz Lol jlad lo & )0 (455 oy (eSS
25 4z Spbsies glhasl il p Gl
@ e Grebeliz b jled ol ojlal 50 NS4Sy shilen
oz gladlsl o gdly JLb gl slaJsle 4 wad ol
loalg) cnl oladl & jomie (S8l sl (nl 5 g0 Suo3

50 dad Ghals el aslsl o eals oloyl slail 5 0gd oo

g,\.cj,..u L 4.»....4‘5 g LQL».».’> Ls OM)LQ.».; g.)l.a‘s.»} u9:>

P 53 d979e Gl g oygl @ds 2l a3 3 GFR
2 Ol g 9 e bl booad les Sllg> (9>
09> e 5o lagl clale Glil 4 e esle 9o ol @do
Slawsl el a5 (s0l50 51 .(Neugarten et a., 1983) s o
o)lges lead oS ladshe 4l WS o0 I
SEan GBS (rizmen 5 Su35 ez ey psdliy
SLowls jga> (gsSwySee Glogw,p ;0 4T 5,5 oLl
P2l aalllas 5 o5 g lasss (reg) A5 50 oy
5 V90 b (RS (i ogen ojlas b Lo a5 0l atie
e JSb aom Gg eSS e Sl 4 e S e ¥
St Sl &) o el S g 05l mlaw falS 4 e (600
(Y JS5) 098 oo Crmmboliin b o

ojlas &5 CiS (g oe (shlem U (nl el b alal) o
S Jub (Sojelsm SleS 5 rble ahauly (295 (s o9
YL sy gl abozsl g o o)lal oyl & dedde A5 )9
L wlys oo el (698 Hloms HlownST T G a5 C ol
omamlolir il booad sbml o1 sl JGsl, g,
JRSPIREC SCHTFUR SONERVN { BUVICON B R0 [ FR PO
Sone Sl (Jloa S 9 n sladly) sla ol 5l cblix L azes
(Demir & Ozcan, 2001) sy als 85 5 Sheoe

3 6B Sms Ply oS il ogee o5 (nl 4 azg b 4t
S laads’ 8l ksl g o Shee (o Jol> 0o (e o)l
ol Simd (Shs Ly ol Sl 55 Shs il &) Ol b eas

183\ AY


http://dx.doi.org/10.52547/nbr.7.2.177
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.3.7
https://system.khu.ac.ir/nbr/article-1-3221-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24236330.1399.7.2.3.7 ]

[ DOI: 10.52547/nbr.7.2.177 ]

Yari et a. The effect of extract of Rosa canina on nephrotoxicity

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

Ercisli, S. 2005. Rose (Rosa op.) germplasm resources of
Turkey. Genet. Resour. Crop. Evol. 52; 787-795.

Ercisli, S. and Esitken, A. 2004. Fruit characteristics of native
rose hip (Rosa spp.) selections from the Erzurum province
of Turkey. New Zed. J. Crop. Hort. 32: 51-53.

Francis, P.S., Lewis, SW. & Lim, K.F., 2002. Anaytical
methodology for the determination of urea: current
practice and future trends. TrAC. Trends. Ana. Chem,,
21: 389-400.

Kacew, S. & Bergeron, M.G. 1990. Pathogenic factors in
aminoglycoside-induced nephrotoxicity. Toxicol. Lett. 51:
241-259.

Laurent, G., Kishore, B.K. & Tulkens, P.M. 1990.
Aminoglycosde-induced rend phospholipidosis and
nephrotoxicity. Biochem. Pharmacal. 40: 2383-2392.

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

Moore, R.D., Lietman, P.S. & Smith, C.R. 1987. Clinica
response to aminoglycoside therapy: importance of the
ratio of peak concentration to minima inhibitory
concentration. J. Infect. Dis. 155: 93-99.

Neugarten, J., Aynedjian, H. S., Bank, N., & Bank, N. 1983.
Role of tubular obstruction in acute rend failure due to
gentamicin. Kidney. Int. 24: 330-335.

Nilsson O. 1997. Floraof Turkey and the East Aegean |dands.
Edinburgh: Edinburgh University Press. pp: 106-128.

Orhan, N., Aslan, M., Hosbas, S. & Deliorman, O.D. 2009.
Antidiabetic effect and antioxidant potentiad of Rosa
canina fruits. Pharmacogn. Mag. 5: 309-315.

S5alS Cuaganne 1 (BT Gy o)l Sl Sen 5 5L

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

Patil, C. R., Jadhav, R. B., Singh, P. K., Mundada, S., & Patil,
P. R. 2010. Protective effect of oleanolic acid on
gentamicin induced nephratoxicity in rats. Phytother. Res.
24: 33-37.

Pedraza-Chaverri, J., Gonzalez-Orozco, A.E., Maldonado,
P.D., Barrera, D., Medina-Campos, O.N. Pedraza-
Chaverri, J., Gonzalez-Orozco, A. E., Maldonado, P.
D., Barrera, D., Medina-Campos, O. N., & Hernandez-
Pando, R. 2003. Didlyl disulfide andliorates gentamicin-
induced oxidative stress and nephropathy in rats. Eur. J.
Pharmacol. 473: 71-78.

Rougier, F., Claude, D., Maurin, M., & Maire, P. 2004.
Aminoglycoside nephrotoxicity. Curr. Drug. Targets.
Infect. Disord. 4: 153-162.

Srinivasan, K.K., Mathew, J.E., D’Silva, K.J.A,, Lobo, R. &
Kumar, N. 2015. Nephroprotective potentid of
Graptophyllum pictum againgt rend injury induced by
gentamicin. Iranian J. Basic. Med. Sci. 18: pp.412.

Willich, S.N., Rossnagel, K., Roll, S., Wagner, A., Mune, O.,
Erlendson, J., Kharazmi, A., Sorensen, H. & Winther, K.
2010. Rose hip herba remedy in patients with rheumatoid
arthritis-a randomised controlled trid. Phytomedicine 17:
87-93.

Yi, O., Jovel, E.M., Towers, G.N., Wahbe, T.R. & Cho, D.
2007. Antioxidant and antimicrobid activities of native
Rosa sp. from British Columbia, Canada. Int. J. Food. Sci.
Nutr. 58: 178-189.

Ziegler, S.J., Meier, B. & Sticher, O. 1986. Fast and
selective assay of L-Ascorbic Acid in rose hips by RP-
HPLC coupled with  eectrochemica  and/or
spectrophotometric detection. Planta. Med. 52: 383-387.

%k %k % %k *x

How to cite this article:

Yari, S., Shojaie, Z., Khodabandehlu, S. and Saiedi, S. 2020. The histological and biochemical study on the
effects of hydro-ethanolic extract of Rosa canina on gentamicin-induced nephrotoxicity. Nova Biologica Reperta 7:

177-184. (In Persian).

GolS Comgomn p (BS (i (Jeilly e ojlae olerdsn 5 iy ST L cguarw 9 o loniulus G olml w o 55b

AVYEVAE Y s psle )0 o5 sloasdly . pslobiin b ou sl

184/\A¥


http://dx.doi.org/10.52547/nbr.7.2.177
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.3.7
https://system.khu.ac.ir/nbr/article-1-3221-en.html
http://www.tcpdf.org

