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SUMMARY: Morphine produces free radicals and cause apoptosis in some cell. Resveratrol (RSV) is a stilbenoid, a type of
natural phenol, and a phytoalexin produced by several plants in response to injury. 48 male mice were randomly assigme to 8 gro
this study, various doses of RSV (2, 8 and 20 mg/kg) and RSV plus Morphine (2, 8 and 20 mg/kg) were administered intitgperitonea
male mice for 20 consequent days and weight of kidneys, biochemical characteristics, morphometric markers and blooccserum nitri
oxide level were studied. The results indicated that morphine administration significantly increased the mean diametaro$ giodhe
distal and proximal convoluted tubule, Lactate dehydrogenase (LDH), Blood urea nitrogen (BUN), creatinine and nitric txide leve
compared to the saline group (P<0.05). However, RSV and RSV plus morphine in all doses significantly decreased glomeruli number
and LDH, BUN, creatinine and nitric oxide levels compared to morphine groups (p<0.05). Thus, it seems that resveratrol improved
kidney damages induced by morphine in mice.
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INTRODUCTION

Polyphenolic compounds have gained much attentiafue its ability to directly scavenge various free radicals,
due to their profound health benefits Resveratrol (3}-5, 4ncluding superoxide radicals and peroxyl and hydroxyl
trihydroxy-trans-stilbene) is a polyphenolic phytoalexinfadicals (Schmatgt al, 2012). Opioids produce free radicals
which can be found in a number of fruits and nutritionadnd cause apoptosis in some cell. Morphine is an opioid
sources and in various plants, including grapes, berries amthlgesic drug, and the main psychoactive chemical in opium
peanuts (Finne#t al, 2017). Itis also present in win (Rafati(Salahshooet al, 2016). Morphine is addictive cause
et al, 2015). Resveratrol has been the focus of numeroplysiological dependence (Jakdt al, 2016). Long-term
studies investigating its biological attributes, which includepioid use is associated with undesirable consequences
mainly antioxidant activities (Chet al, 2016). RSV is a including renal function (Jalikt al, 2017). Morphine is a
polyphenolic compound that has demonstrated anttrong analgesic that is absorbed and metabolized in the liver
inflammatory and antioxidant effects, resulting fromand digestive system and is finally excreted through kidneys
enhanced antioxidant enzymes production and modulatifigan et al, 2013). Morphine can increase the production of
nuclear factors involved in the inflammation-oxidative stresgee radicals by activating lipid peroxidation, thereby
cycle, as nuclear erythroid 2-related factor 2 (Nrf2plocking the antioxidant enzymes and forming free radicals
and nuclear factor-kB (NF-kB) (Saldanlea al, 2016). or reactive oxygen species (Ahmadizadehl, 2012). The
Pandey & Rizvi (2011) reported potent antioxidant activitgtudies of Malekpourafshar & Zeinalinejad (2005) show that
of resveratrol, its antioxidant activity that has demonstratedorphine can remarkably damage the kidneys and increase
to protect tissues, such as liver, kidney and brain againsinécroinjection of podocytes in kidneys. Morphine can also
variety of damage caused by oxidative stress. Resveraitaluse the stimulation of diuretic hormone release from
inhibits effectively the lipid peroxidation of cellular kidneys and vascular vasodilation. Considering the
membranes, the protein oxidation as well as the DNA damagestructive effects of morphine and antioxidant properties
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of resveratrol, and that no study has ever evaluated the effd8t$N levels were measured by an autoanalyzer (Access
of resveratrol on morphine-induced damages, this study waandom Liasys) using a kit (PARS —AZMON). Animals
aimed to assess the effects of resveratrol on morphingere killed and sacrificed. Kidney removed and weighted
induced impairments and renal dysfunctions in mice.  on a microbalance sensitive to 0.001 mg (Precisa 125A,
Switzerland) (Najafet al, 2015; Jaliliet al,, 2017).

MATERIAL AND METHOD Griess method. Nitric oxide in serum samples were
determined by Griess staining method. To measure nitrite
concentration in serum, in this assay after de-freezing the

Animals. Forty-eight Balb/c male mice with a weight rangeserum samples, supernatant (400 ml) was deproteinized

of 25 + 2 g, were used for the present study. Purchaseith zinc sulfate. Then, 100 ml supernatant was taken and

from Tehran Razi institute. Animals were kept at the ani00 ml vanadium chloride, 50 ml solfanile amide and 50

mal house for one week before the commencement of tid NEDD (N-1 (naphtylen) ethylenediamine

study under laboratory conditions att20C, 12/12 h light/ dihydrochoride) were added. Standard solutions of sodium
dark cycle and free access to water and food. 6 micernitrate prepared with different concentrations of nitrate.
each cage were kept in the standard cages. The experim&asples' optical density (OD) was assessed using ELISA

were carried out in accordance with the guidelines providegader at the wavelength of 540 nm (Jalilal, 2015).

by the Ethics Committee of Kermanshah University of

Medical Sciences (Salahshagiral). Histological and morphometric examinations Kidney
tissues were fixed in 10 % formalin solution for 72 hour

Experimental design.The animals were randomly dividedthen dehydrated in a grated series of ethanol cleared in

into 8 groups (n = 6). Group 1, saline group, received 0lene and embedded in paraffin wax. Microtome sections

% normal saline daily, Group 2. Morphine group, received mm thick) (Leica RM 2125, Leica Microsystems

morphine. Groups 3 to 5 (resveratrol groups) were givéxussloch, Germany) were prepared from kidney samples

2, 8 and 20 mg/kg resveratrol. Mice in groups 6 to &nd stained with Hematoxylin and eosin and evaluated by

received resveratrol (2, 8 and 20 mg/kg) plus morphinkght microscopy. From each sample, 5 sections, 3 fields

Morphine administered by interaperitoneally injecting agiew from each slide for analyzing diameter of glomerulus,

follows: 20 mg/kg once daily within the first 5 days andlistal and proximal convoluted tubule and glomerulus

twice per day within the next 5 days. On days 11-20,raumber using an Olympus BX-51T-32E01 research
dose of up to 30 mg/kg twice per day. Mice with resveratrahicroscope connected to a DP12 Camera with 3.34-million
as follows: On days 1-20, Resveratrol once dailyixel resolution and Olysia Bio software (Olympus Optical,

interaperitoneally injecting. Mice with morphine plusTokyo, Japan) (Salahshoet al; Jalili et al, 2017).

resveratrol as follows: On days 1-20, resveratrol once daily

plus morphine, interaperitoneally injecting. The samBata analysis.One-way analysis of variance (ANOVA)

volume of saline was administered (Ranagtail, 2014; and Tukey tests were used to perform the statistical analysis

Jalili et al, 2017). of experimental groups comparedctmtrol group.

Chemicals.Resveratrol (3, 5, 4rihydroxy-trans-stilbene)

(Merck-Germany) was dissolved in ethanol and diluteRESULTS

by normal saline (0.9 %) to prepare different doses.

Morphine (C16H19NO3) was obtained from Sigma

Chemical Company (St. Louis, USA) and was dissolved The effect of morphine caused a significant decrease

in saline (0.9 %) for administration. in the kidney weight of the mice compared to -saline group
(p<0.05). Resveratrol and resveratrol plus morphine

Biochemical Assays and measurement of kidney weight. increased the kidney weight in all doses in comparison with

All animals were anesthetized with chloroform, Midlinemorphine group (p<0.05) (Fig. 1).

laparotomy was performed and kidney specimens were

obtained. Blood samples were drawn by cardiac puncture  Further, morphine significantly increased the mean

and were incubated at 3T to coagulate. The coagulateddiameter of glomerulus and distal and proximal convoluted

blood samples were then centrifuged for 15 min at 30@0bule (p<0.05). Moreover, resveratrol and resveratrol plus

rpm until the serum was separated. The separated semuorphine significantly decreased the diameter of glomeruli

was kept at -20C until the measurement of biochemicalnd distal and proximal convoluted tubule compared to

factors and nitric oxide levels. Serum LDH, creatinine anaiorphine group (p<0.05) (Fig. 2).
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Fig. 1. Forty-eight mice were equally divided into 8 groups.*Significant decrease of kidney weight
in morphine group compared to saline group (P < 0.05). **Significant increase in all doses of
resveratrol compared to morphine group (P < 0.05). ***Significant increase in all doses of resveratrol
plus morphine compared to morphine group (P < 0.05).
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Fig. 2. Effect of morphine, resveratrol and resveratrol plus morphine administration on kidney morphometric
examinations. A; the mean diameter of distal convoluted tubule, B; the mean diameter of proximal convoluted
tubule C; the mean diameter of glomerulus. *Significant increase of morphometric examinations in morphine groups
compared to saline groups (P < 0.05). **Significant decrease of morphometric examinations in all doses of resveratrol
compared to morphine groups administration (P < 0.05). ***Significant decrease of morphometric examinations in
all doses of resveratrol plus morphine compared to morphine groups (P < 0.05).
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The findings of BUN, creatinine, LDH enzymes and In addition, morphine caused a significant decrease
NO blood serum measurement indicated a significaimi the glomeruli number in comparison with saline group
increase between saline group and morphine (p<0.0%p<0.05). However, resveratrol and resveratrol plus morphine
Moreover, resveratrol and resveratrol plus morphingignificantly increased number of glomeruli in all doses
significantly decreased the blood serum of BUN, creatininepmpared to morphine group (p<0.05) (Fig. 4).
LDH and NO in all groups compared to morphine group
(p<0.05) (Fig. 3).
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Fig. 3. Effect of morphine, resveratrol and resveratrol plus morphine administration on the mean of kidney biochemical
factors. A; BUN enzyme B; creatinine enzyme C; LDH enzyme D; blood serum NO. *Significant increase of the biochemical

factor levels in morphine groups compared to saline groups (P < 0.05). **Significant decrease of the biochemical factor
levels in all doses of resveratrol administration compared to morphine groups (P <0.05). ***Significant decrease of the
biochemical factor levels in all doses of resveratrol plus morphine administration compared to morphine groups (P < 0.05).
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Fig. 4. Correlation analysis between treatment
groups (resveratrol, morphine and resveratrol
plus morphine) in mice and glomeruli
number. *Significant increase in Morphine
group compared to Saline group (p<0.05). **
Significant decrease in all doses resveratrol
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Also, histological examination showed normal kidneyubes and kidney and is excreted through kidney. Morphine
structure in the saline and resveratrol groups. After treatmexan be metabolized into free radicals and can damage
with morphine, the kidney section appeared with variabldifferent body organs by increasing dopamine, xanthine
changes and marked injury. These abnormalities includedidase and reactive oxygen species (Samarghaeti@&n
expanded space of Bowman's capsule, glomerulus shrinkag@14). In the present study, the protective effects of
intertubular bleeding and increased diameter of distal anesveratrol on morphine-induced disorders and renal
proximal tubules. After treatment with morphine plusistomorphometry (kidney weight, diameter and number of
resveratrol in all doses, it was recognized that resveratgibmeruli and renal tubules and biochemical factors of blood)
reduced kidney injury caused by morphine toxicity (Fig. Swere evaluated in mice. La al reported the toxic effects
of morphine on kidney,
which is in line with the
results of current study. In
the present study, the results
of kidney weight
measurement in the study
groups indicated that
morphine administration
reduced the mean weight of
kidneys. These effects,
however, were significantly
reduced by resveratrol
administration. Morphine
S can decrease the kidney

L0 weight by damaging the
P ., m kidneys and disturbing the
Ce R W metabolism of mice. Also,
o T 2L Ry A *"" reduced weight of kidneys

can be associated with
decreased number of
glomeruli due to morphine
administration (Aticiet al.,
2005). It seems that
resveratrol has antioxidant
properties and inhibitory
effects on free radicals. Its

TGN T o R M antioxidant ability is
AN it S o I sl dependent on the properties
N W ety Jae i 10, ORI of hydroxyl polyphenol
R agqy m N o R WL S G % groups, through which it can
M PIERG L P 5_ S RSN TR TS Sl neutralize the effects of
Fig. 5. Histological changes of the kidneys (hematoxylin-eosin, ¥ 100). A, Normal kidney structureafphine (Kasdallah-Grissa
the saline group. B, Normal kidney structure in the group treated with resveratrol, 20 mg/kg. Glonedrali, 2006; Ghaninet al.,
with Bowman'’s capsule and distal and proximal tubules were observed in a specific range. C, in mopgir@) showed that
group, increased Bowman's capsule space and glomerular shrinkage (yellow arrow), intertye@igeratrol has protective
bleeding _(black arrows), i_ncreased diameter of _distal (sta_r) and proximal (circle) tubules were segfrdts against ethanol-
Normal kidney structure in the group treated with morphine plus resveratrol, 20 mg/kg. induced oxidative stress in

testis tissue, confirming the
findings of the present research. The results of current study
DISCUSSION revealed that morphine administration increased the diameter
of glomeruli and renal tubules and decreased the number of
glomeruli compared to the saline-receiving group. These
Morphine is an analgesic that is used clinically t@ffects were partly eliminated by resveratrol administration.
alleviate severe pain. It is biotransformed in liver, digestivlorphine can cause dysfunction and impairment of renal
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The results of the current study showed the increased level of

enzymes in morphine-receiving group, which was reduced in
the blood sample of study groups by resveratrol administratichALILI, C.; MAKALANI, F.; ROSHANKHAH, S.; SOHRABI,

The effects of regeratrol in reducing creatinine level andK. & SALAHSHOOR, M. R. Efecto protector de resveratrol con-
improving pathologic changes of kidney seem to pia el dafio de la morfina en rifiones de ratomes.J. Morphol.,
associated with activation of Sirt 1 and reduced expressiaﬁ(4)1409'l4l5’ 2017.

of Smad 3 (Huangt al, 2014). Resveratrol can reduce re- RESUMEN: La morfina produce radicales libres y causa

nal Impalrm'ent by mh'b't'on_ of renal fibrosis anda optosis en algunas células. El resveratrol (RSV) es un tipo de
downregulatlon of accumulation of macrophages angdpg natural y una fitoalexina producida por varias plantas en res-
expression of IL-6, ICAM and MCP-1. It seems thapuesta a una lesién. Se asignaron al azar 48 ratones machos a 8
resveratrol, as an anti-fibrotic factor, is able to prevent rengiupos En este estudio se administraron varias dosis de RSV (2, 8y
damage (Xuet al, 2016). The results of this study indicatec?0 mg/kg) y RSV mas morfina (2, 8 y 20 mg/kg) intraperitoneal en
that nitric oxide level in blood serum of groups receivingatones machos durante 20 dias consecutivos y se estudio el peso de
morphine was significantly increased compared with salil@s rifones, las caracteristicas bioquimicas, los marcadores
group, and resveratrol administration could reduce the effefl§rfometricos y el nivel de 6xido nitrico en suero sanguineo. Los

. . resultados indicaron que la administracién de morfina aumento
of morphine on NO level. The molecular mechanism shows .~~~ A . ) .

nificativamente el didmetro medio del glomérulo y de los tubulos

L ; . i
that morphine induces increased NO production throu%iﬁtal y proximal, los niveles de lactato deshidrogenasa (LDH), ni-

intracellular regulation of calcium and activation of calciumgggeno ureico en sangre (BUN), la creatinina y el 6xido nitrico en
CaImOdU”n'dependent NOS. Nitric oxide is a free radiCQ'omparaci(jn con el grupo salino (p <0,05). Sin embargo, el RSV'y
that is produced in mammalian cells and is involved in the& RSV méas morfina en todas las dosis redujeron significativamente
regulation of physiologic processes, and its increase dniimero de glomérulos y LDH, BUN, la creatinina y el éxido nitri-
followed by various diseases (Jakt al, 2016). As an coen comparacion con los grupos de morfina (p <0,05). Por lo tanto,
antioxidant and a scavenger of free radicals, resveratrol dafresultados podrian indicar que el resveratrol mejord el dafio re-
increase the activity of antioxidant enzymes. Resveratrol c3 inducido por la morfina en ratones.

reduce the production of NO and induction of NOS isoforms
such as iNOS and can inhibit the activity of INOS activating
enzymes by affecting oxidative stress and nitrosative in
microglial cells (de la Lastra & Villegas, 2007). The fmdmg%?EFERENCES
of the current study showed that resveratrol, as an

antioxidant, can have beneficial effects against morphine-
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