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SUMMARY: Methotrexate (MTX) is widely used in the treatment of some forms of cancer but having severe side effects. The
present work aimed to investigate the protective role of propolis treatment against alterations induced by MTX on thechepetic a
tissues. Rabbits were exposed to MTX (0.25 mg/kg), with or without propolis (50 mg/kg) while hepatic and renal biopsiasinee ex
for histological and histochemical abnormalities. Methotrexate induced hydropic degeneration, pyknosis, sinusoidal ditabélgon a
duct hyperplasia in the liver together with renal tubular degeneration, glomerular shrinkage and hyaline droplet pre@ibitation.
propolis partially ameliorated some of the morphometric and biochemical alterations, none of the hepatic alterations iktiu¢ed by
was protected by propolis treatment. Nevertheless glomerular shrinkage and renal tubule degeneration were partially pniteaied i
received both MTX plus propolis. It is concluded that propolis treatment has little or no ameliorative effect in proteletpgtibend
renal tissues from MTX toxicity.
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INTRODUCTION

Methotrexate is invested in treatment of severaJompacting many diseases due to its antioxidants content
disorders including some types of malignancy (Bennett & eeet al 2000; Otaet al, 2001; de Almeida & Menezes,
Brown, 2003; Watanatet al, 2011). This drug inhibits DNA 2002). In addition, propolis is being used as immune system
synthesis, slows down the growth of rapidly dividing cellstimulant agent due to its ability as free radicals scavenger
and reduces the activity of several enzymes includin@rgur & Arslan, 2004). Moreover, this natural product was
dihydrofolic acid reductase. However, MTX is known tareported to help in tissue regeneration and blood capillaries
cause hepatotoxicity and renal damage by inducing oxidatiggengthening (Lejeunet al, 1988).
stress and weakening the antioxidant defense (N@iaés
1996; van Edeet al, 1998; Hopwood & Nyfors, 2004). Propolis contribution as food and therapy supplement
Methotrexate was reported to induce hepatocytes fattiyakes many people justify that this natural product can be
changes and sinusoidal lining cells, mild necrosis anged as supplement for cancer patients and can treat or
inflammation (Maskalerist al, 1998; Hemeida & Mohafez, prevent cancer (Galvaa al, 2007). It is not unusual to see
2008). Several previous studies indicated that hematologigadtients using propolis and posting information about its
hepatic and renal toxicity are frequent with MTX treatmendbility in diseases fighting and cancer prevention (De Almeid
(Sotoudehmanestt al, 2010; Gaiest al, 2012). & Menezes 2002; Galvet al, 2007; Liet al, 2010; El-

Mazoudyet al, 2011). In addition, some investigators

Propolis is natural resinous material of different planttrigued by propolis potential to give better results in
consisting of many natural compounds and collected lepntrolling the adverse effects of cancer therapy (Badr
honybees (Khalil, 2006; Valadaresal, 2008). This crude al., 2011; Watanabet al). Caffeic acid phenethyl ester, an
has been invested for long time by different nations iactive ingredient of propolis could slow tumor growth by
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singling networks that control the growth of the cancer cells All experiments were carried out according to
in breast, bladder and prostate cancers (@hal, 2012). protocol approved by the ethical committee of King Saud
Moreover, propolis flavonoids showed cytotoxic activityUniversity. Moreover, all animals were treated and handled
against fibrosarcoma and lung adenocarcinomat(lal). according to the international guidelines for care and use of
In addition, some studies reported that propolis could exdaboratory animals.
anticarcinogenic properties effects by immunomodulating
action (Orsolicet al,, 2005; Ozkukt al, 2006; Ishihar@&t Morphometric Observation. Daily observation throughout
al., 2009; Sforcin & Bankova, 2011). the study was made for mortality, general well being and
behavior patterns of all animals under study.

The present work was carried out to find out if

propolis can ameliorate hepatorenal histological anglody Weight Monitoring: The rabbits body weight was

histochemical alterations induced by MTX. monitored at the beginning of treatment and after 35 days of
treatment.
MATERIAL AND METHOD Percentage Absolute Liver Weight and Liver Index:

Rabbits were euthanized and the liver together with the

kidneys were taken from each rabbits immediately for the
Experimental Subjects. Thirty-two healthy adult male determination of the percentage absolute liver weight. The
rabbits weighing 950-1050g, were used in the present studyade of change in the organ index induced by methotrexate
The animals had free access to water and pellets. doses was calculated according to the following equation:

Drugs. Methotrexate injections (Product of Ebewe Pharma, Organ index = Average weight of the experimental organs/
Austria) was invested in the present study. Average weight of the experimental animals

Propolis. Commercial water soluble propolis crude in the form  Weight of the control organs/weight of the control animals

of capsules (1000 mg) manufactured by Marnys Spanish ) )

Company (Spain) and legally imported by Saudi Arabian DLElochemllcal Analysis Blood samples were collected from
Store Ltd. (Saudi Arabia) was used. Its active ingredients wefél rabbits under study. Serum was separated by
identified by the quality control of the manufacturer to contaif€ntrifugation and were analyzed for the following
the following: Phenolic acids (caffeic acid, tocopherol, sinapfeiochemical parameters:aspartate aminotransferase (AST),
acid, cinnamic acid, coumaric acid and ferulic acid) angl@nineé aminotransferase (ALT), total protein, and

flavonoids (quercetin, kaempferol, rutin and apigenin) togeth&Featinine.

with amino acids and vitamins. . . . ) )
Histological Processing.Fresh portions from the right

Propels dissolute was prepared immediately before u§iiney including the cortex and medulla together with

by dissolving capsules content in distilled water (50 mg/mipertions from the median lobe of the liver of each rabbit
were taken and used for histological processing. Tissue

Experimental Protocol. Thirty-two rabbits were divided into Processing was carried out by automatic Tissue Processor

four groups and were exposed to the used drugs as followid:n€rmo Shandon Company). The samples were fixed in
10% neutral buffered formalin, dehydrated with ethanol,

Group 1 (Control group)Each member of this group receivedciéared with chloroform, wax impregnated, embedded and
a daily single i.m. injection of one ml normal saline for 35 day$!ocked with melted paraffin wax. Paraffin sections (4§
from all experimental rabbits of all groups were applied for
Group 2 (MTX group)Each member of this group received’®matoxylin and eosin (H&E) stain together with some
a daily single i.m. injection of MTX (0.25 mg/kg) for 35 days_spemal stains (Jarrar & Taib, 2008). Stained histological
sections were tested and viewed for histological
Group 3 (Propolis-MTX group)Each member of this group abnormalities in the hepatic and renal tissues of all rabbits
received a single a daily i.m. injection of MTX (0.25 mg/kg)*'S€d in the present study.
plus oral dose of propolis (50 mg/kg) for 35 days. o ) o . .
Statistical Analysis.Statistical analysis was done by using

Group 4 (Propolis only group)Each member of this group independent t-test and the results of the morphometric and
received daily 50 mg/kg propolis during the period opiochemical analysis were expressed by the average
experimentation. The p-value < 0.05 was considered statistically significant.
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RESULTS The liver average weight and the percentage absolute
liver weight to control one together with the change in the
liver index are seen on Table Il. There was no significant

No mortality occurred in any of the experimentatifference (p value > 0.05) in the liver and kidney index
groups of the present study. In comparison with the contrioétween MTX, propolis and the control group.

animals, rabbits exposed to MTX (0.25 mg/kg) for 35 days

demonstrated diarrhea, reddening of the skin, dark urine @Bichemical Alteration. As seen in Table Ill and in

tarry fecal matter. comparison with the control rabbits and the ones exposed to
propolis only, MTX treatment for 35 days lowered total

Morphometric Alterations. Alterations in the body weight proteins but elevated creatinine, AST and ALT (p value <

of rabbit exposed to MTX for 35 days are seen in Table 0.001-0.05). Levels of ASL, ALT and creatinine were higher

One may observe that MTX exposure affected significantimp MTX plus propolis rabbits than the control ones.

(p value <0.05) the body weight gain, while propolisMoreover, ASL, ALT in rabbits exposed to MTX plus

administration didn't influence the body weight gain. On thgropolis were less significant (p value <0.05) in comparison

other hand, animals subjected to MTX treatment only digith those treated with MTX only where partial amelioration
not demonstrate body weight gain. was demonstrated by propolis combination with the drug.

Table I. Change on the average body weight (g) of rabbits subjected to overdoses of MTX for 35 days.

Dose Starting Weight Weight after 35 days P-value
Control group (Normal saline) 1068 + 98 1217 £ 112 *0.013
Received MTX 0.25 mg/kg)) 1077 £ 109 1042 +114 0.54
Received MTX and propolis (0.25 mgkg MTX, 50 mg/kg propolis ) 1082 + 119 1074 +117 0.89
Received propolis only (50 mg/kg) 1093 + 122 1242 + 118 *0.026

“*” Represents statistically significant (p-value < 0.05) using student t test.

Table Il. Change on the relative ratio of liver and kidneys weight to body weight of rabbits subjected to overdoses

of MTX for 35 days.
Dose Average organ weight (g) Average body  The percentage Organ index
Weight (g) absolute organ
weight
Control group Average liver 59.9£2.6 1217112 4.92+0.53 % Lx 1
(Normal saline) weight(g)
Average kidneys 29.1+0.9 2.39+0.32 % Kx 1
weight(g)
Received MTX Average liver 51.1+33 1042 +£114 4.90+0.53 % Lx 0.99
0.25 mg/kg)) weight(g)
Average kidneys 26.8+1.2 2.57+0.32 % Kx 1.07
weight(g)
Received MTX and propolis Average liver 54.5£2.2 1074 £117 5.07£0.55 % Lx 1.03
(0.25 mg/kg MTX, 50 mg/kg weight(g)
propolis ) Average kidneys 25.3+1.7 2.35:0.41 % Kx 0.98
weight(g)
Received propolis only (50  Average liver 63.742.1 1242+ 118 5.1240.64 % Lx 1.04
mg/kg) weight(g)
Average weight of  28.2+0.9 2.27+0.35% Kx 0.94
b oth kidneys (g)
Table Ill. Biochemical analysis of the rabbits under study.
Biochemical test Control rabbits Rabbits received MTX Rabbits received Rabbits received
MTX plus propolis propolis
AST (IU/) 23.4+4 4 **%70.549.7 7%36.345.2 18.842.8
ALT 11.4£2.9 33.840. 7#%* *19.3+4.7% 9.07£1.9
Total Protein (g/dl) 8.6+1.05 *A%4 5840.65 7.240.76 8.37+0.97
Creatinine (mg/dl) 0.5440.11 **%1.7340.26 1.4240.19** 0.62+0.12

xR and "+ represent statistically significant p-value < 0.05,<0.01 and <0.001, respectively, in comparison witH gooidim
"t" represents statistically significant p-value < 0.05, in comparison with the MTX group.
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Hepatic Histological Alteration. Examination of the hepatic Hepatocytes Cytoplasmic VacuolationThe liver of this
tissues of all rabbits used in the present study showed tr@up of rabbits demonstrated hepatocytes vacuolation with
followings: swelling and cytoplasmic clearings (Fig. 2a).

Liver of the Control Rabbits. All members of the control Hydropic Degeneration: Hepatocytes hydropic
group demonstrated normal hepatic structures concernidggeneration were seen in all rabbits of this group (Fig. 2b).
the hepatocytes, lobules architecture and the portal spa&asusoidal Dilatation: All members of this group of animals
(Fig. 1 a-b). showed sinusoidal dilation together with Kupffer cell
activation and enlargement. In addition, this alteration was
Liver of Rabbits Treated with MTX. The following accompanied by widening of capillaries lining the hepatic
abnormalities were seen in the hepatic tissues of rabbétsands (Fig. 2c).
exposed to MTX (0.25 mg/kg) for 35 days:

architecture (b) Normal hepatocytes.

Fig. 2. Microphotograph
sections in the liver of rabbits
treated with MTX (0.25 mg/
kg) demonstrating: (a)
Hepatocyte cytoplasmic
vacuolation together with
pyknotic hepatocytes, H&E
stain. (b) Hepatocytes
hydropic degeneration, H&E
stain. (c) Sinusoidal dilatation
and pyknosis, H&E stain. (d)
Bile duct hyperplasia and
proliferation, H&E stain.
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Karyopyknosis: Some hepatocytes showed condenseBlile Duct Proliferation: Proliferation and hyperplasia of
nuclei with irregular nuclear margin (Fig. 2c). the bile duct together with peribiliary mononuclear

inflammatory aggregation was observed in the liver of this
Bile Duct Hyperplasia: Hyperplasia and proliferation was group of rabbits. Less sinusoidal dilatation was seen in the
identified in the bile ducts of all members of MTX treatedabbits of this group in comparison with the liver of animals
rabbits (Fig. 2d). received MTX only (Fig. 3c).

Liver of Rabbits Treated with MTX Plus Propolis Liver of Rabbits Treated with Propolis Only. The hepatic
lobular architecture and zonal accentuation of rabbits
The following abnormalities were detected in the livesubjected to propolis (50 mg/kg) only were well preserved
of rabbits treated with MTX (0.25 mg/kg) plus propolis (5Gand kept intact and demonstrated normal hepatocytes,
mg/kg ) for 5 weeks. sinusoids and hepatic portal triads (Fig. 4).

Hydropic Degeneration: The hepatocytes of the rabbitsRenal Histological Alterations

received MTX plus propolis showed almost hydropic

degenerative cytoplasmic vacuolation similar to that sedfidneys of the Control Rabbits.Both cortex and medulla

in the animals received MTX only (Fig. 3a). of the control rabbits kidneys showed normal glomeruli
together with normal proximal and distal renal tubules (Fig.

Karyopyknosis: The hepatocytes of this group of rabbitssa-b). Loops of Henli and the collecting tubules also showed

showed no protection from pyknosis that was seen in thermal pattern.

hepatocytes of rabbits treated with MTX only (Fig. 3b).

Fig. 3. Micropoiograph of sections in the liver of rabbits treated with MTX (0.25 g/kg) plus prdpolis (50 mg/kg) derr@n&t)atin
Hydropic degeneration, H&E stain. (b) Karyopyknosis and cytoplasmic vacuolation, H&E stain. (c) Hyperplasia of the bilé duct an
proliferation together with peribiliary mononuclear inflammatory aggregation, H&E stain.

Kidneys of Rabbits Exposed to MTX

Rabbits received MTX (0.25 mg/kg) for 5 weeks showed
the following renal histological abnormalities:

Glomerular Shrinkage: Glomerular atrophy was visible
in renal tissue of rabbits of this group where the shrunken
tuft occupied small portion of Bowman's space (Fig. 6a).

Renal tubular Degeneration: Renal tubules mild
degeneration was demonstrated with proximal tubules were
more affected than the distal ones (Fig. 6b).

Hyaline Droplets Precipitation: Hyaline droplets formation
subjected to propolis demonstrating normal lobular ~ was visible in the epithelial lining of some distal nephritic
architecture and normal hepatocytes, H&E stain. tubules (Fig. 6¢).
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Fig. 5. Microphotograph sections in the kidney of control rabbits demonstrating: (a) Normal glomerular and normal itisststiial
H&E stain. (b) Normal renal tubules, H&E stain.

= & B et \
A N ¢ B .

Fig. 6. Microphotograph of sections in the kidney of rabbits treated with MTX showing: (a) Shrinkage of glomerular tufiakith re
degeneration, H&E stain. (b)Tubular necrosis, H&E stain. (c) Hyaline droplets formation, H&E stain.

Kidneys of Rabbits Treated with MTX Plus Propolis.Less Kidneys of Rabbits Treated with Propolis Only. No
prominent glomerular shrinkage was demonstrated in tiggomerular, tubular or interstitial alterations were seen in
kidneys of this group of rabbits in comparison with thosthe renal tissues of rabbits received propolis (50 mg/kg) for
treated with only MTX (Fig. 7a). Prominent renal tubule$ weeks (Fig. 8).

necrosis and degeneration were also observed in the renal

tissues of this group (Fig. 7b).

Fig. 7. Microphotograph of sections in the kidney of rabbits treated with MTX plusid9- 8. Microphotograph of section in the

propolis exhibiting: (a) Mild glomerular shrinkage, H&E stain. (b) Tubular degeneratidfidney of rabbit treated with propolis only
and necrosis, H&E stain. exhibiting normal glomerular, tubular and

interstitial tissues, H&E stain.
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DISCUSSION

Methotrexate is used in the treatment of sever@Fecipitation of this drug and its metabolites in the
malignancies and inflammatory disorders (Betchl; Gais €pithelial lining of the tubules due to their relatively
et al, 2012). This chemotherapeutic agent can supprdgsolubility in acidic urine (Donehowest al, 1979;
DNA synthesis by inhibiting dihydrofolate reductase, th&melancet al, 1996).
key role player in methionine and purine synthesis
(Galivan, 1980; Gaiest al). However, it was found that The results of the present study indicated that the

MTX could cause oxidative stress in hepatic and renggVverity in the liver damage and to lesser extent in the
tissues (van Edet al; Walkeret al, 2000). renal tissues of rabbits exposed to MTX plus propolis were

still evident. This may indicate that the protective activity
The morphometric findings of the present worlef propolis could not compensate the toxicity induced by
showed a decline in body weight due to MTX exposud TX in the hepatic and renal tissues. Some investigations
while propolis failed to ameliorate this alteration. Thigndicated that propolis could exhibit hepatoprotective
might indicate an oxidative stress on the pathway of tigdfects by protecting mitochondria against oxidative
metabolic enzymes and the immunological status inducé@mage (Guimaraes al, 2012).

by MTX while propolis showed no protective amelioration
from these alterations. Propolis contains a group of antioxidants including

flavonoids, phenolic acid esters, terpenes, cinnamic acid

The findings of the present investigation indicate@nd others. The antioxidant activity of propolis showed
that MTX treatment lowered total proteins but elevategvidences of protective role against oxidative stress caused
creatinine, AST and ALT. The concentration of the livePY free radicals oxidative stress under normal conditions.
enzymes ALT and AST is used as an indicator for livdfropolis exhibits capability of combating against lipid
functions and in detecting hepatocytes injury, while ALPeroxidation that can impair cellular structure and
is primarily released during liver damage andunctions due to its scavenging free radicals protection
hepatocellular necrosis (Singt al, 2011). In addition, role (Bergaminiet al, 2004; Yousef & Salama, 2009).
blood total proteins concentration is often reduced slightljhis crude can also activate superoxide dismutase and
during hepatocellular damage (Thapa & Walia, 200zatalase that have capability against free radicals (Jasprica
Singhet al). Furthermore, elevation of creatinine levePtal, 2007). Some previous studies found that the phenolic
indicates a deficiency in the filtering function of the kidneycontents of propolis had an ability to inhibit membrane
The findings of this study showed that propolidree radical formation (Russa al, 2006; Kanbuet al,
combination with MTX reduced significantly the elevatior2009). The results of the present work indicated that
in AST and ALT and normalized significantly the totalPropolis could not protect the renal tissue from injury
protein level. Moreover, propolis showed littleinduced by MTX. Some studies reported that the
amelioration to creatinine level induced by MTX but faile@ntioxidant properties of propolis could involve in the
to reach statistical significant (p value > 0.05). Thed@rotection of renal tissues from damage by some toxicants
biochemical findings may indicate that propolis couldConde de la Rosgt al, 2006). In addition, some reports

partially ameliorate the biochemical alterations inducei@idicated that propolis has therapeutic potential and
by MTX. protective role against the toxicity of several chemical

compounds such as aluminum chloride and environmental

The findings of the present study showed that MTRollutants (Sarabiet al, 2009; Yousef & Salama; Yousef
could induce hepatic hydropic degeneration, pyknosist al, 2010; El-Mazoudyt al). Moreover, propolis was
sinusoidal dilatation and bile duct hyperplasia togethégported to ameliorate the MTX-induced ilium injury and
with renal tubular degeneration, glomerular shrinkage afdpchemical alterations towards normal and showed slight
hyaline droplet precipitation. Some of these alteratiofotection in the hepatorenal histological alterations
were reported by other investigators where Roeeigk  induced by MTX during treatment of Ehrlich carcinoma
(1988) observed hepatorenal fatty infiltration, nucledBadr et al; Abdul-Hamid & Salah, 2016). In addition,
changes, inflammation and necrosis. The inducddopolis extract was found to have protective effect against
histopathological alterations might be resulted from folaoxorubicin and cypermethrin induced toxicity (Eraslan
stores depletion, one of the main side effect of MTX ift al, 2008; Singlaet al, 2014). Furthermore, some
the hepatic tissues. In addition, the seen renal tubuRf€Vious studies reported an inhibitory activity to the crude
degeneration induced by MTX might be resulted frorftf Egyptian propolis (El-khawaget al, 2003).
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CONCLUSION protects against methotrexate induced hepatorenal dysfunctions during
treatment of Ehrlich carcinomd. Am. Sci., 7(12313-9, 2011.
Bennett, P. N. & Brown, M. JClinical Pharmacology 9th ed.
London,Churchill Livingston, 2003.
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; ; A ; 2004.
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