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Abstract: Gentamicin (GM) is widely used as a bactericidal agent for treatment of severe gram negative
infections. However, the clinical use of gentamicin is limited due to its known nephrotoxic effects. Previous
studies were done on other antioxidant vitamins and in this study we directly compare the effects of Vitamins
A and C on reduction of gentamycin nephrotoxicity on rat kidney. Thirty adult male Sprague-Dawley rats were
randomly assigned to 5 groups: group 1(contrel) was injected with strile normal saline; group 2 (Gm 3-8 mg kg™
IM);, group 3(GM +V1itA), group 4(GM + VitC); group 5(GM + VitA + VitC). The imjection courses for all groups
were 14 days. Then histopathologic slides were provided from these kidneys. In slides observations by light
microscope, 4 levels of necrosis were defined (the level-making method will be mentioned in full text): 1 = light
necrosis, 2 = medium necrosis, 3 = severe necrosis and 4 = extra severe necrosis. The 6 rats in second group
(myected by Gentamycin) showed levels 3,4,4,4,3,4 of necrosis in kidney (average:3/66). Co-ijecting of Vit. A
with Gentamycin had a trivial effect on nephrotoxicity reduction, so that the necrosis levels in the rats of this
group were 4,3,3.3,3.4 (average:3/3). The rats injected by GM + VIT.C showed a remarkable effect on the
reduction of Gentamycin nephrotoxicity by causing 1,2,2,1,1,1 levels of necrosis (average: 1/33). The last group
(co-injecting of GM, VIT.A and VIT.C) showed a average of 2/5 in necrosis level (levels of 3,3,2,3,2,2). So by
statistical analysis it can be concluded that combination of Vit. C with Gentamycin administration can be the

drug of choice in infection treatments to reduce Gentamycin nephrotoxicity.
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INTRODUCTION

Aminoglycosides are bactericidal antibiotics that
interfere with protein synthesis by causing misreading of
the genetic message and stimulation of faulty production
of RNA. Gentamycin is an antibiotic belonging to the
aminoglycosides and it 1s widely used n the treatment of
Gram-negative infections (Barza, 1987). However, its
nephrotoxic action has limited the extent of its use
(Mingeot and Tulkens, 1999). Nephrotoxicity occurs as a
result of proximal tubular damage and glomerular
dysfunction. It 1ss because of gentamycin ability to
stimulate the generation of reactive oxygen species (ROS)
(Cuzzocrea et al., 2002). Although, the mechanism of
gentamicin-induced cell injury and cell death is still
unclear (Cuzzocrea et al., 2002). A considerable number of
studies have been done on Effects of other antioxidant
vitaming on nephrotoxicity of gentamycin and suggesting

more effectiveness of combination therapy by
cosupplementation of 2 antioxidants (Ademuyiwa ef al.,
1990; Kavutcu et al., 1996, Abdel-Naim et al., 1999).
Recently, it has been shown that both vitaming E and C
decreased lipid peroxidation and increase activity of
antioxidant enzymes in the kidneys of diabetic rats.
Various histological and histopathological studies were
undertaken on effects of vitamins on nephrotoxicity of
gentamycmn in  different domestic amimals at light
microscopic. However, no histopathological evaluation
of effects of vitamins A and C on the reduction of
Gentamycin nephrotoxicity m rats has been done.

Therefore, present study was undertaken.
MATERITALS AND METHODS

Experiment was carried out in thirty male Sprague-
Dawley rats weighing 200-300 were housed under
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corfrolled ervironmerntal condition (27+2°C) and the
ardmal s were keptin stressfree condition withfree access
to water and normal diet.

Atitnal care wasin compliance with the guidelines of
the Animal and Human Ethical committes of Kazeroon
hedical Beiences University.

Aurimals were randomly classified in 5 groups:

v Control group.

v GM group these rats were treated intramuscull ary
withthe GM (3-8 mg kg™ for 14 days.

v GVt A group: GA and witamin & were irgected
onwe for fourteen days (1-10 mg kg™

v GOt Cwith witamin C intramusoallary for 14 days
(10-30 mg kg™,

v GLHVIT A+VIT C grouge irgection for 14 days,

Sample collection and histopathelogical examination:
Fats were anesthetized deeply with ether and both
kideores were excised for histopathological studies and
flzedwith 109 tufferred formalin solution then placed in
fresh fixative sobution and then fixed in 3% tufferd
formaline solution to pH 73 at roomm  temperabwe for
1 week kidneys sagittally were cut and haf of each
kidrey was selected for pathologicd examination, then
processed for paraffin an bedding.

&6 pm-thick sagthal sections from eachkidney were
taken from each block. seclions were staitied with
Hematoylinand Eosin,

& pathologist examined all the slides by light
microscope.

For each renal section, whole slides were examined
for tubnlar necrosis. shides were examined and assigned
for sewerity of changes and four levels of necrosis were
defined. A asipgnificant difference between dl groups
was seeni(2, 3, 4 5 Kmgkal-walliz test (p=0.001, df =3,
x'= 17.550). But no significant difference was observed
between groups 2 and 3 (Matn-whitney test (p = 02680

RESULTS

In this stage, the histopathologie slides were
catefully examined by a pathologist. In watching the
glides, sotne graditg levels were prodded to be applied
oty every side. These lewvelsinclude:

Lewvel 1 (light necrosis): Average of 0-2 tubules necrosis
inl10 views of any slide by light microscope.

Level 2 (medium necrosis): Average of 2.5 fubules
tiectoais in 10 wew s of argr slide by light microscope.

Level 3 (severe necrosis): Average of 3-10 fubiles
tiecrosisin 10 views of ary slide by light microscope.

Level 4(exira severe necrosi): Average of more than
10 tubles necrosis in 10 wiews of any slide by light
microscope.

By corsidering these grades, these remits were
gainied:

v Thed ratsin second group (it ected by G entamjroitn)
showed levels 3, 4, 4, 4, 3, 4 of necrosis in kidoeys
(average: 3M6). 3o a necrosis of severe to extra
sever e was seeriin the dlides of this group (Fig 1.

v Co-drjecting of Vit & with Gentamiyein had a trivial
effect on nephwotoxicity reduction, so that the

niectosis levels inthe rats of this group were d, 3, 3, 5,
3. 4 (awerage: 373 S0, a severe to extra severe was
seenin this group too (Fig 2.

Fig 1: & lidney section from the group injected b
G ertamycin Extra severe coagalative necrosisis
seen ity the section Mecrosis rate average 3066
(40050 (H and E). The arow shows a typicad
tubular necrosis

Fig 2: A kidney section from the group injected b
Grertamyein and Vit A The rate of necrosis is
close to severe. Average rate: 343 (4000 (H and E)
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Fig 3 A kidney section from the growp imjected he
Gentatriyein + Vitamin C. Existence of macleusin
tuble cells shows a light to medium leve
recrosis. Average rate 1033 (400300 H and E). The
arrow shows a tubnde with cells having nucleus

Fig. 4 A Kidney section from the group irgected by
Crertamyeit +Vitamin C +Vitamind, The mediam
to sewere average rate (25 was seen in the
gsection  Mucleusless  tubular  cells show
coagilative necrosis (40025 (H and E)

»  The rats irgected by GM + VITC showed a
rematkable effect on the reduction of Gentamyrin
teplrctoxicity by causing 1, 2, 2, 1, 1, 1 lewels of
niecrosis (average: 10330 3o a necrosis of light to
medivm was seenninthese slides (Fig. 3).

v The last growp (oo-irg ectitng of G WL VIT & and WIT.CO
showed a average of 2/5 in necrosis level (levels of 3,
3,2,3, 2, 2. 30, anecrosis of medium to severe was
seeriin these slides (Fig. 4.

DISCUSSION

Aminogyeoside antibdotics including GLI can
produce nephrotoxicity in anan Proximal tubndar cells

ate amajor site of dam age in patierds treatedwith GM or
the antitdictic amikacin (Wiland and Szecheinski, 2003).
G binds to the cell wall phospholipids, blocking
the chan reactions of phosphatidyl inositol wlich
impairs cell integrity. It has been  shown  that
aminoglycoside antitictics exert their adwerse renal
effects by generdion of BO3 Formation of ROS
following bioactivation of Gl has been reported
(Sha and 3chacht, 19997 Bome stadies demonstrated
that anticxidart administration have ameliorated G-
induced neplropathy (Pedtaza-Chaverri ef al, 2003,
Atessatinefal, 2003 C o supplem entati on of vitaming C
and E sgnificartly reduced Ghl-induced renal toxicity
(Hadihodaee ef ol 2005).

In this study by analyzing the resdts by statistical
calelations, it can be stated that irjecting Vit A beside
GM has no  acceptable effect on  reducing  the
neplrotoeicity of SR

Althoughy, in microscopic Wision, accompatrring Vit
& and Cwith GM showed diminshing of necrotoicity of
G0 from severe level to medium lewel, but in statistcal
analyais, no significart and acceptable difference was
prove d Bt injecting Wit © beside GL presented a moore
rematkable and acceptable difference than ingecting only
G

Thiz study rewealed that the GM-induced renal
toicity significattly recced by supplementation of
vitathing C bt accomparing Vit A to Gertamyein had a
trivial or no influenece in reducing the nephrotoxicity.

By comparitizthiz study with other similsr smdies on
different Wtamine in reducing the nephrotoxicity of GLI,
itiztecamimended to physiclans and veterinaty doctors to
prescribe Vit C as a complim ertary beside Gertatmiyoin,
This cannlowrer the side effects of G entamyein that is atig
problem in treating the body infections.
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