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Abstract

Nephrotoxicity is the term for the fast deterioration in renal function that
may be caused by oxidative stress (OS) due to certain conditions or some drugs.
Amikacin (AMK) is an antibiotic belonging to the aminoglycosides (AMGs)
group, often used to treat gram-negative bacteria. Beta carotene (BC) is a
terpenoid compound of the carotenoids (CARs) family and it is responsible for
the pigments of many fruits and vegetables. It is used as an antioxidant
substance.

This study aims to induce the nephrotoxic effect of AMK on kidneys and
to evaluate the protective effect of BC in decreasing the nephrotoxicity induced
by AMK using two methods of giving BC and making a comparison between
them. This is done by investigating renal function tests including serum urea
and creatinine levels, and oxidative stress parameters including malondialdehyde
(MDA), total antioxidant capacity (T-AOC), and glutathione (GSH), as well as
the histopathological picture of the rat kidney.

The study design is an experimental study that was done in the animal
house that belongs to the College of Veterinary Medicine at the University of
Mosul and lasted 23 days from November 13th, 2021, to December 5th, 2021.
In this study, thirty-five adult male albino rats were grouped into 5 groups and
allocated randomly (7 rats in each group) weighing 200-300 g: Control group:
A group that received distilled water orally throughout the duration of the
experiment. AMK Group: A group received distilled water orally for 9 days
followed by 150 mg/kg/day of AMK intraperitoneally for 14 days. BC Group:
This group was given distilled water orally for 14 days followed by 100
mg/kg/day of BC orally for 9 days. BC + AMK Group: This group received
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distilled water orally for 9 days followed by 150 mg/kg/day of AMK
intraperitoneally and, at the same time, received 100 mg/kg/day of BC orally for
14 days. BC — (BC + AMK) Group: This group received 100 mg/kg/day of BC
orally for 9 days, followed by receiving 150 mg/kg/day of AMK
intraperitoneally, and received 100 mg/kg/day of BC orally for 14 days.

The results of the current study showed that, in comparison to the
negative control group, the AMK-treated rat group had significantly (p<0.05)
higher serum levels of urea, creatinine, and MDA and significantly (p<0.05)
decreased levels of serum T-AOC and GSH. Additionally, there was a
significant decrease (p<0.05) in the serum urea, creatinine, and MDA and a
significant increase (p<0.05) in the serum T-AOC and GSH in the group treated
with BC and AMK together for 14 days compared to the AMK-treated group.
Furthermore, the group that was pretreated with BC alone for 9 days followed
by BC and AMK coadministration for 14 days showed a significant decrease
(p<0.05) in the serum urea, creatinine, and MDA and a significant increase
(p<0.05) in the serum T-AOC and GSH compared to the AMK-treated group.
The histological analysis supported all of the above data, revealing that the
AMK-treated group had renal tissue damage compared to the normal renal
tissue architecture of the negative control group, whereas the group treated with
BC and AMK in the two ways had tissue architecture near-normal compared to
the AMK-treated group.

The current study concludes giving BC with AMK concurrently, or
giving BC before and during AMK therapy, may help to protect against AMK’s
nephrotoxicity and the protected group with pretreatment with beta carotene

induced a reversal of the histopathological nephrotoxic parameters.

I



Jua ol dno b
o | dels
0 i 1§ gl £

i yS Ll edguiial uiguSl| dtload] (36 il
2659 (oS M 8l At S sl 22
shaad] ol yadl
Al
Uual) 1S (ulaa ) Ladia
Juasall daaly b
Aspall A phualal) Balgd d ks 0a g Ay
PR

widd 4 (ko

e

dutplf el ookl ] e uindy 5 guin e i | 3 i

¢ 09/2022 = (2 /1444



”

43

-”

DAl

A Gunay (1983 3B M) SN Ciilli g B ag peall oA )y Ay olSh) dpand) thunaa ¢l
Al WSalina & il g Cilaa) B ) Gl craas Ay gal) lang ol ) Gy Guian sl
R CpalSaa¥)  abiiall sl g Al Janay ¢ Ay gl A V) danall g ¢ SLilgaNI g ¢ cilypsll JA
B Ay ¢ al el Adla LSl zolal andig Le LIS 5 (b gS8E gital) A4S ganal ally (5 g0a dlilaa
p ol Ladie ok daladily gy ¢ ol a9 Aglle A g g ALy g B AN Lgd it e Ay ol dyanall upud
glual (8 Jypmna sh g ilisig Sl ALl (ha sy gin ) S pa 9 G g IS Uiy s AY) ciladlall syl
S Baliiaa BalaS Aaladin aly il g puaddl g AS) gl Cha panl)
Ul B gl i) a9 Cpanaleadl ol (5 oISH L0 s 1) Al Al oda Ciags
L all )ty (bt ¢y play (g S Ul slae) (Bask o8 Ayl dpacd) odn S5 (B (g S
oilaay ¢ aall (B Cidaly <l g Ly all el B Lay ASH Ciill g il JLER) and 35k oo el aly Lagdy
Ay () gailipladl g BamsS Baliaall A0Sl 54080 5 calguall (o1a Cgllall QI 8 Lay gauslal) slgay)
(O AR A duda pall dppaal) B ) gual) and
daalay guhadl Qi) M Al ol gead) Co A Cual A ad Al A Al araal
2021 (Lealzw) o) Q58S 5 ) 2021 (Ueeds) AU Cp i 13 (e Lagy 23 8t g Jua gall
lgrisiy e gana 5 (8 ARl sldagll hall [sS3 (a (g desad gand A chaalyal) odn (A
1812 300-200 0552 (Ao sana JS B 3 2 7) Ll giie
Al 3aa Jish adll 3k oo shball plall Cili L) Ao gagall ailiall Ao ganall v
Saal (3lhuall JAI aulSaal) (e p sy / a8 / ana 150 As ganall il 1 GaulSa¥) 4o gara ¥/

Ly 14
Baal Lyghd ¢y g IS Uil (ha a9y / a2 / fa 100 4 panall 03 cuhef 3 i g Sl A gara v/
A9

CaelSaa¥) (o a gy / aaS / ana 150 Ae ganall odn Cibli 3 cpulSaa¥) g opfig U de gara v/
alll @ik e g S Ll (e agy / aS / ade 100 G ¢ Akl cBgl) By ¢ gldall JAl
Lag 14 51l
[ 028/ pa 100 Ae ganall odd il 3 (g U —> (CpaalSsa¥] g oo ASL) Ao gana v/
Sl (3a 233 / p2S [ paa 150 (AL Lali ¢ ol 9 Bl adll 35k 0 (98 Ll (e 52
Lo 14 8aal adl) Gaok o8 G S Ul (e 053 / a2 / e 100 il ¢ (lduall Jala
LLEI S Uyl Lgilgs A Ll sh g 4y i) Ayl B Ae gana JS b il gaal) e (139 A
asn ol JEBY Ay g il paall OB a3 & el gl 5l cind IS alall g5 il ity i
Gl LA Culadl Allg ol adl) cilie o 4 pdadl cilagadl) (uld aig ¢ adll ciliie @iy Lgady

Al B Lay sanaslill Sgay) ciladle 1) ALYl « adll 3 il S0 L sal dltd B Ly IS Ciills g




L)

A Al (e aledi AR a3 LaS gl plal) g BaSOU Babiaall AL0SH 5,05 5 Algall g1a o sllall
Oa Lagy (s 9 AN DA | Gaea g3¥1 9 CpbasS gilangd) D pladiaaly (aeadl) paadll o) il asaad
Loy CoanalSpa) g Cofig S Uil A s 85 ua Sl (500 (o8 Al dgay 500 By i il ¢ 4 il
Bl o pa Gy

Ao gana oAl S ¢ Al Aaglal) Ao ganall ae A jlally Al Adlad) A Al il < gl
JSy Algaall (g1a Ggllall 5 Gl SN g Losall G (o) Juan il i GaailSaally dadlaall ol Y
B Babiaal) A0S 5 5081 9 ua iy sasa B (P <0.05) s sine p2lisl g ¢ (P<0.05) Lsale
Ol Sl g gl Juaa A (P <0.05) s sine Galidd) dlin oS el ) ALayly gadlislall o
Gofilighall g BacsBU Baliaall 40l 5 38l g Juaa A (P<0.05) dusine 5aljy ¢ Sguall gla Gollal)
dalleall Ao ganally AijSe ali 14 32al e Cpeda¥l g g S Uil o dallaall 4o ganall B
de giia oyl 9 Baaly (g AS Ul dbscall dlesl) 4o gana gl dld o 3gde | CuulSuaVly
Lusdl & (P <0.05) Usise Ualiis) Lagy 14 5aa) GaulSsa¥) 5 (g S L) el Jiall ity
Baliaall 4408 5,08l g Juaa (& (P <0.05) dasine 83y cadll B 3lgaall gla cyallall 9 iy SVl
Cra odlef 3 g8 hall il auan a8 Al il Saa¥ly Aallaall As ganally 40 jlia () gailiglad) g 3aus
Lol Al B Gl Ll Cpalaa¥ly dpllaall 4o ganall o GRS G1g ¢l Jaladll A
= calge Al de ganall of O (b Agalad) aSal) A0 ganal Al 4y gl i) dssigy 4 jBa
Aallaall 4o ganally 4ijBe dpph Apd Aol Ay cils Gkl GaalSia¥) 9 (g S L)
L3 g GaulSa¥ly

¢ A ot Apacad) Copey 3B il GaaWLL AaY) o gha aladind) g Alladl cile ol oof A1 Adlad) A jal) s

B ol 38 ¢ CpulSaa¥) Z3e sl g G (g S Uil slae) gl ¢ ChanalSia¥) pa (g LS Ll sl
A oS Al s3a Sl




