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Background:- Cisplatin is a major antineoplasticdrug for the 
treatment of solid tumors, but it has dose-dependent renal toxicity. 

Aim:- in the present study we reported the effect of moringa oleifera 

extract on the parotid gland of cisplatin- induced renal failure of 

albino rats. 

Material and methods:- Adult male albino rats were divided into 

three treated groups and control group of 12 rats each,1. Control rats I, 

(6 mg / kg body wt. of saline by i.p. injection and repeated after 2 

weeks). 2. Study groups (II, III and IV) induction of renal failure done 

by single i.p. injection of 6 mg/ kg body wt. of cisplatin in group III, 

while in group II and IV this dose was repeated after 2 weeks, 4 days 

later after the first injection of cisplatin blood samples were collected 
for creatinine level analysis. In group III after the blood analysis 

animals received 5 mg /kg body wt.  /day of moringa oleifera extract 

for 2 weeks. In group IV after the second injection of cisplatin, 

animals received the same dose of moringa oleifera extract for 2 

weeks. Animals were sacrificed at 2 intervals, in group I: after 18& 32 

days from the start of experiment. In group II: after collection of blood 

samples&1 week later.in group III and IV at the end of moringa 

treatment& 1 week later. 

Results:- Cisplatin administration induced renal failure which was 

accompanied by increase in serum creatinine level and manifested 

histologically in parotid gland as cracks like vacuolations, widening of 

connective tissue septa, loss of acinar outlines and hydropic 
degeneration. The administration of moringa minimized the cytotoxic 

effect of cisplatin in group III & IV which was detected by decrease in 

serum creatinine level, and evidenced histologically as densely packed 

serous acini with regular basally located nuclei having symmetrical 

shape and size restoring its normal pattern.  

Conclusion:- These results suggest that moringa oleifera extract 

protect against the effect of renal failure on parotid gland. 
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Introduction:-  
The changes induced by cisplatin in the kidney functions were characterized by signs of injury, such as changes in 

urine volume, in glutathione status, increase of products of lipid peroxidation, and changes in creatinine clearance, 1. 

Cisplatin also induces a reduction in antioxidant status, leading to a failure of the antioxidant defense against free-

radical damage generated by antitumor drugs, 
2, 3

. 

 

The cytotoxic (anticancer) effects of cisplatin are due to coordinative bonds between the atom of platinum and DNA 

of the cells leading to formation intra strand DNA crosslinks. This interaction of cisplatin with nuclear DNA may 

have important cellular effects contributing to apoptosis, 3-6 .Cisplatin also may directly lead to the generation of 

reactive oxygen species or may induce the release of reactive oxygen molecules normally sequestered within 

mitochondria that may trigger several mechanisms of apoptosis. Reactive oxygen species mediated damage could 

occur as consequence of antioxidant depletion and increased lipid peroxidation, 7. 

 
Moringa oleifera commonly known as "Miracle Tree" or "Mother's Best Friend" is the best known and most widely 

distributed species of Moringaceae family, having an impressive range of medicinal uses with high nutritional value 

throughout the world, 8, 9.All parts of the Moringa tree are edible and have long been consumed by humans. It is 

reported to contain alkaloids, flavonoids, anthocyanins, proanthocyanidins and cinnamates, 10 . Traditionally it is 

used in the treatment of Influenza, fever, giddiness, nervous debility, hysteria, articular pains, spasmodic affections 

of the bowel, 9 worm infestations, diabetes, 11 as rubefacients, carminative, stomachic, abortifacient, flatulence 12 and 

in chronic rheumatism, 11, 13. 

 

It was reported that Moringa leaf is a potential source of natural antioxidants such as total phenolics and antioxidant 

vitamin A, C and E, ascorbic acid oxidase, polyphenol oxidase and catalase, 14, 15 . The leaves are a rich source of 

essential amino acids such as methionine, cysteine, tryptophan, lysine, vitamins and minerals. 16 Fresh leaves are 
used as an herbal medicine in treating a wide variety of diseases in Bangladesh and India. Moringa leaves have been 

reported to act as a hypo-cholesterolemic agent, thyroid hormone regulator, anti-diabetic agent, antitumor agent and 

hypotensive agent, 17-22. 

 

Material and methods:- 
48 adult male albino rats weighing from 150-200 gm were used in this study. The animals were housed in individual 

cages and receive standard food for rodents and tap water. The rats were divided into 4 equal groups (12 rats each) 
as follow: 

 

Group I:- control group, animals were received 6 mg/ kg body wt. of saline by i.p. injection which repeated after 2 

weeks. 

 

Sacrification of the animals in group I was done at 2 intervals as follow:- 

Firstly 6 random animals were sacrificed after 18 days from the start of experiment. 

Secondly the remaining 6 animals were sacrificed after 32 days from the start of experiment.                                                      

Group II: At day zero the animals were received i.p. injection of 6 mg/ kg body wt. of cisplatin which repeated 

after 2 weeks for induction of renal failure
23

. 4 days later blood samples were collected for creatinine level analysis 

to estimate the degree of renal deterioration, 24- 27. 

 

Sacrification of the animals in group II was done at 2 intervals as follow:- 

Firstly 6 animals were sacrificed after collection of blood samples. 

Secondly the remaining 6 animals were sacrificed 1 week later.                                                      

Group III: At day zero the animals were received i.p. injection of 6 mg  /kg body wt. of cisplatin once for induction 

of renal failure, 27 . 4 days later blood samples were collected for analysis of creatinine level to estimate the level of 

renal deterioration 24- 27.Soon after blood analysis, animals of this group were given 5 mg /kg body wt.  /day of 

moringa oleifera extract (by gastric tube) for 2 weeks 28 (as a possible treatment for acute renal failure). Again blood 

analysis was done at 14th day of moringa treatment to estimate the efficacy of moringa extract as a prophylaxis. 

 

Sacrification of the animals in group III: was done at 2 intervals as follow:- 

Firstly 6 animals were sacrificed at the end of moringa treatment. 
Secondly the remaining 6 animals were sacrificed 1 week later.                                                      
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Group IV: At day zero the animals were received i.p. injection of 6 mg  /kg body wt. of cisplatin which repeated 

after 2 weeks for induction of renal failure,27. 4 days later blood samples were collected for analysis of creatinine 

level to estimate the degree of renal deterioration, 24- 27.Soon after blood analysis, animals of this group were given 5 

mg/kg body wt.  /day of moringa oleifera extract (by gastric tube) for 2 weeks (as a possible treatment for renal 

failure),
 28

. Again blood analysis was done to estimate the efficacy of moringa oleifera extract as a treatment. 

 

Sacrification of the animals in group IV was done at 2 intervals as follow:- 

Firstly 6 animals were sacrificed at the end of moringa treatment. 

Secondly the remaining 6 animals were sacrificed 1 week later.                                                      

 

Processing of the specimens:- 
The rats were euthanized with over dose halothane and parotid glands were rapidly excised, fixed in 10% neutral 

buffered formalin for 24 hours then processed for::  

1. Routine histological examination using heamatoxylin and eosin stain, 29, 30. 

2. Immunohistochemical staining for caspase 3 

Preparation of the extract 
31 

 

Results:- 
Haematoxylin and Eosin Stain Results:- 

Group I: (Control group);- 

The control sections of the parotid salivary gland showed the secretory terminal portions (serous acini) which were 

composed of densely packed pyramidal cells with basophilic cytoplasm. Their nuclei appeared large, spherical and 

basally situated.Second scarification date was similar to the first one so we just are content with only one. 

 

Group II:- 

At first scarification date:- The parotid sections showed Cracks like vaculations, widening of connective tissue 

septa, loss of acinar outlines and an obvious hydropic degeneration appeared as multiple vacuoles in /between the 

acinar cells. 

 

At second sacrifaction date:- The parotid sections showed cracks like vaculations, loss of acinar outlines, an 

obvious hydropic degeneration appeared as multiple vacuoles in between the acin ai with wide spaces between the 

lobules. 

 

Group III:- 

At first scarification date:- On the examination of this group, the parotid gland sections showed densely packed 

serous acini, nuclei have symmetrical shape and size, disappearance of the wide connective tissue septa in between 
lobules and the outlines of acini appeared polyhedral in shape. 

 

At second sacrifaction date:- The histological sections showed densely packed rounded acini, Regular basally 

located nuclei with symmetrical shape and size restoring its normal pattern. 

 

Group IV:- 

At first scarification date:- On the examination of this group, the histological sections showed wide interlobular 

and intralobular spaces separating the acini, the acini have irregular shapes and sizes and inter calated duct with 

degenerated epithelial lining. 

 

At second sacrifaction date:- The parotid gland sections showed densely packed serous acini with connective 
tissue septa in between lobules, the outlines of acini have different shapes and the acini showed regular basally 

located nuclei restoring its normal pattern. 
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Figure 1 Figure 2 

  
Figure 3 Figure 4 

  
Figure 5 Figure 6 
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Figure 7 Figure 8 

Fig (1):Photomicrograph of parotid gland section group Ishowing densely packed acinar cells with large basally 

located nuclei (SA) (H&E stain, x100).Fig (2):Photomicrograph of parotid gland section group II at second 

scarification date showing cracks (C) and widening of connective tissue septa (→) (H&E stain, x100).Fig 

(3):Photomicrograph of parotid gland section group III at second scarification date showing round serous acini with 

regular basally located nuclei with symmetrical shape and size.Fig (4): Photomicrograph of parotid gland section 

group IV at second scarification date showing round serous acini with regular basally located nucleirestoring its 

normal pattern. Fig (5): photomicrograph of the control group showing mild reaction of caspase 3, the reaction 

could be seen hardly in the cytoplasm of some nuclei (Immunoperoxidase staining with anti-caspase 3 antibody, 
DAB chromagen X400).Fig (6): photomicrograph of the group II at second sac. date showing more intense reaction 

of caspase 3 in the cytoplasm of acinar cells.Fig (7): photomicrograph of the group III at second sac. date showing 

moderate reaction of caspase 3 in the peripheral cytoplasm of the acinar cells.Fig (8): photomicrograph of the group 

IV at second sac. date showing moderate reaction of caspase 3 in the cytoplasm of the acinar cells. 

 

Discussion:- 
The protective action of flavonoids against oxidative stress induced cellular damage has been proved bymany 
previous studies.The potent antioxidant activity of flavonoids may be their most important function. Flavonoids can 

exert their antioxidant activity by various mechanisms, e.g., by scavenging or quenching free radicals, by chelating 

metal ions, or by inhibiting enzymatic systems responsible for free radical generation, 32. The antioxidant property 

also can be due to the presence of carotenoids, alkaloids, and proanthocyanidins in this plant, 33. 
 

As it was proved that the antioxidant effect and renal protectant activity of Moringa leaves, 34 this study was 

conducted to evaluate the effect of Moringa Oleifera extract on parotid gland of cisplatin- induced renal failure in 

albino rats. In the present study moringa was administered orally via a gastric tube in a dosage of 5 mg /kg body wt. 

 /day for two weeks in group III after single dose of cisplatin and in group IV after double dose of cisplatin. 

 

The control group of the parotid gland sections stained with H & E showed the normal histology of the serous acini, 
while in group II after 1st and 2nd scarification dates there were widening of connective tissue septa, loss of acinar 

outlines and an obvious hydropic degeneration and these results were also reported by (Rabab Mubarak and Zoba 

H. Ali, 2012) who proved the protective effects of L-Carnitine on cisplatin induced toxicity in rat parotid salivary 

glands and  observed that cisplatin produce enlarged, ill-defined outline of the parotid acini with numerous 

intracellular vacuoles, 35 .        

 

 (Kitashima S., 2005) attribute the numerous intra cytoplasmic vacuoles either to intra cytoplasmic degenerative 

changes within the acinar cells or due to fusion of the secretory granules, aggregation of the secretory granules 

within the secretory cells was thought to be due to enhanced salivation in order to eliminate cisplatin shortly after 

infusion, 36 . 

 

The exact mechanism of cisplatin – induced nephrotoxicity is not completely understood. However, oxidative stress 
and production of reactive oxygen species (ROS) has been found to be involved in the pathogenesis of cisplatin - 

induced renal damage, 37, 38 . Mansour et al., showed that significant decline in antioxidant enzymes activities and 

increase in free radicals has been observed both experimentally and clinically during cisplatin treatment, 
39

 .Cisplatin 
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can induce renal proximal tubule cellular (RPTC) damage which develop after one dose and may result in either 

acute renal failure and/or renal electrolyte wasting, 40, 41 . 

 

In H & E stain results of group III that treated with moringa after single dose of cisplatin, the 1st and 2nd scarification 

dates showed densely packed serous acini, nuclei have symmetrical shape and size, disappearance of the wide 

connective tissue septa in between lobules and the outlines of acini appeared polyhedral in shape, these findings 
comes in accordance with (Visavadiya, NP and Narasimhacharya, AV R.L., 2005) who proved the antioxidant 

activity of moringaoleifera extract through its antioxidant enzymes, mainly superoxide dismutase and catalase are 

first line defensive enzymes against free radicals. In their study they were observed that the Moringa olifera extract 

significantly increases antioxidant parameters in acetic acid induced colitis in albino rats, 42 . 

 

As for immunohistochemical results, the anti- caspase 3 showed mild reaction in the cytoplasm of some acini and 

this reaction may be due to the fact that apoptosis enables the body to kill and remove the unwanted cells during 

animal development, normal homeostasis and disease. In group II at 1st scarification date the reaction was intense 

and in the 2nd scarification date it was more intense in the acinar cells indicating severe degree of apoptosis, these 

findings come in accordance with (Kang, et al., 2009), who investigate the effect of Sildenafil on renal injury in an 

experimental model of rat cisplatin-induced nephrotoxicity, they were noticed that the expression of active caspase-3 

was increased significantly in the kidneys of rats treated with cisplatin compared with the expression in the kidneys 
from control and Sildenafil groups, 43 . 

 

In an expected results for group III at 1st scarification date showed mild reaction of anti- caspase 3 surrounding the 

nuclei of the acinar cells in comparison to group II indicating reduction in the amount of apoptosis induced by 

cisplatin which may be interpreted by the protective action of moringa extract, while at 2nd scarification date there 

was moderate reaction of caspase 3 in the peripheral cytoplasm of the acinar cells, these findings was in agreement 

with (Afzal, et al., 2014) , who investigate the effect of moringa leaves on arsenic-induced toxicity in mice, when 

they reported that moringa leaf is a safe natural antioxidant containing vegetable and is found as a potential source 

of four natural antioxidants such as total phenolics antioxidant, vitamin A,C, and E. So ingredients of the moringa 

leaves inhibited arsenic-induced reactive oxygen species production which ultimately abrogated the signaling 

pathways associated with toxicity of arsenic, 44- 46  . 
 

Moreover, group IV at 1st scarification date showed intense reaction of anti- caspase 3 in the cytoplasm of serous 

acini, while at 2nd scarification date there was moderate reaction of caspase 3 in the cytoplasm of acinar cells in 

comparison to group II indicating decrease in the degree of apoptosis and ensuring the anti-oxidant action of 

moringa oleifera. 

 

 (Subhadeep et al., 2014), investigate the apoptotic activity of ethanolic extract of moringa oleifera root bark on 

human myeloid leukemia cells via activation of caspase cascade and find that moringa preferentially kills leukemic 

cells (particularly those of histiocytic lymphoma and erythroblastic cells) by triggering programmed cell death. 

Moringa oleifera induced cytotoxicity leading to altered DNA fragmentation and enhanced caspase activation, 47  . 

 

One way-ANOVA statistical test for serum creatinine after the 1st and 2nd blood analysis revealed significant 
increase in group II followed by group IV and the lowest one was for group I followed by group III, suggesting the 

improvement in group III results at 1st and 2nd scarification dates in comparison to group II and IV. These findings 

proved the anti-oxidant protective effect of moringa against cisplatin induced renal failure especially in acute cases 

represented by group III and these results were supported by (Mona S. Halaby et al., 2013)who proved that 

moringa oleifera at high concentration improved the nutritional value and realized the best effect on serum lipids and 

kidney functions in hyper-lipidemic rats, as in her studies there were significant reduction in creatinine level than 

that of the positive control group, 48. 

 

From the previous results we can conclude that moringa was found to be an effective herbal medicine in the animal 

models of renal failure. From our study we demonstrated the renal protectant activity of moringa, its toxic effects 

and undesired properties are none or minimal.  
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Conclusion:- 
Based on the pervious results we conclude that: 

 Renal failure produce cracks, vaculations, hydropic degeneration and widening of connective tissue septa in 

the parotid gland. 

 Moringaoleifera extract can ameliorate the nephrotoxic effect on the parotid gland in cases of acute 

renal failure better than cases of chronic renal failure. 
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