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A B S T R A C T 
Antioxidants prevents damage caused by various Reactive Oxygen Species (ROS). P. granatum is an ancient fruit and 
possess the lots of therapeutical significance due to the presence of various phytochemical constituents like tannins, 
alkaloids, glycosides, volatile oils, flavonoids and resins, gums. Therefore, the present work was carried out to check 
hepatoprotective and renoprotective potency of methanolic extract of Punica granatum peel. To evaluate ameliorative 
effect, male albino mice (Mus musculus L.) were divided into four groups viz, a) Control group-received 0.5 ml d/w orally 
for 15 days. b) Toxicated group- received dimethoate 15mg/kg body weight orally /day for 15 days. c) PPME group-
received 200mg/kg body weight of pomegranate peel methanolic extract for 15 days. d) Treated group-received 
dimethoate for 15 days and then after Pomegranate peel extract 200mg/kg body weight for 15 days. The histological 
study showed hepatocellular hypertrophy, karyomegaly and increased number of Kuffer cells in liver and glomerular 
shrinkage (Glomeruloaclerosis), tubular dilatation, hypertrophy, Tubular atrophy in aged Kidney as compared to control. 
While treated group showed recovery in liver and kidney tissue. Thus, above results elucidate the protective effect of 
pomegranate peel against aging in liver and kidney of aged mice. 
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Aging accelerates continuous decline in metabolic 

activity and all physiological functions of tissue and impaired 

regeneration, it causes functional limitations [1-3] imbalanced 

homeostasis, increased susceptibility, vulnerability for chronic 

diseases, disability and mortality [4]. The important pathway 

and mechanism behind the aging process is oxidative stress and 

lipid peroxidation resulted from the accumulation of cellular 

oxidative free radicals [5]. The cellular deterioration is the main 

effect of aging process [6]. Due to cellular damage and stress, 

aged cells willingly undergo senescence and exhibits age-

associated pathological changes through its morphologically 

appearances and secretary activities [7]. 

The liver is a complex metabolic organ which is essential 

for maintaining whole body homeostasis by regulation of 

energy metabolism, xenobiotic clearance, and molecular 

biosynthesis [8] so age-related changes in liver function give to 

systemic susceptibility to age-related diseases. The anatomical 

changes during liver aging mostly include decline in the liver 

volume and blood flow of the liver. According to studies, the 

liver volume decreases by 20–40% as one gets older [9-11]. In 

rodent and human hepatocytes, the number of dense bodies 

increases with aging [12-13]. The aging process is strongly 

connected to a number of degenerative changes in the liver, 

including a decrease in hepatic structure and cell function [14]. 

The kidney is one of the most target organs of 

experimental animals attacked by organopesticides [15-16]. 

Kidney aging is a normal physiological process linked with 

various molecular, morphologic and functional changes in the 

kidney tissues. The anatomical changes during kidney aging 

mostly include decline in the kidney volume due to the decrease 

of the renal cortical volume and increase of renal medullary 

volume [17-19]. Microscopic histological changes of kidney 

show development of arteriosclerosis of renal vessels. It 

includes hypertrophy, nephropathy and vascular hyalinosis, 

glomerulosclerosis, wrinkling glomerulus, adhesion of 

glomeruli with Bowman’s capsule and decrease in number of 

functional glomeruli [20-22]. These structural changes in the 

kidney affects the rate of glomerular filtration, urinary 

concentration and hormonal production [23-24]. 

The pesticides are one of the most probably harmful 

chemicals released in the environment in an unplanned manner. 

The misuse of pesticide may be harmful to humans, animals and 

environment. Dimethoate is insecticide generally used in 
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agricultural land [25] (Sharma et al. 2005). Dimethoate (IUPAC 

name O,O-diethyl S-methyl carbamoyl methyl 

phosphorodithioate) is a broadly used systemic and contact 

organophosphate insecticide in as well as indoor to control 

houseflies [26] [Rome, 1999]. Toxicity of dimethoate results in 

deleterious effects on many organs and systems in human and 

other mammals particularly the reproductive system, immune 

system, nervous system, sex hormones and liver [27-28], 

kidney [29]. The primary mechanism of action of 

Organophophosphate pesticides (OP) is based 

acetylcholinesterase (Ache) activity [30]. Few studies have 

been made on the histopathological effects of dimethoate in 

animals [31-32]. 

Oxidative stress usually alters the cellular antioxidant 

status and determines the susceptibility to oxidative damage. 

Natural antioxidants from fruits and vegetables are described to 

provide protection that slows down the process of oxidative 

damage caused by various reactive oxygen species (ROS) [33-

35]. Recently pomegranate is considered as functional food 

having variety of healthy effects [36]. Different parts of 

pomegranate contain bioactive compounds such as phenolics, 

anthocyanins, vitamins and minerals [37-38]. This richness 

ascribed to them a antioxidant activity and protective effects 

against major diseases [39]. Finally, more studies need to be 

designed to confirm all these positive properties of pomegranate 

on human or animal health. In view of these facts the purpose 

of our study was to evaluate the ameliorative effect of Punica 

granatum peel against dimethoate toxicity on histopathology of 

liver and kidney of aged mice. 

 

MATERIALS AND METHODS 
 

Chemicals 

 All chemicals used for this experiment were obtained 

from sigma chemicals CO. USA, Dimethoate (Technical grade) 

purchased from SRL, Hyderabad. 

 

Plant sample 

The fresh pomegranate fruits, were purchased from local 

market, dried and powdered before extraction. An extract of the 

pomegranate peel prepared by mashing in a proportion of 1:2:2 

(w peel/v water/v methanol) and kept for about 48 hours in 

refrigerator. After Mashing, the resulting extract was filtered 

and then the solvent was evaporated under reduced pressure at 

40 – 50 °C. The extract was stored at 3 – 4 °C [40]. 

 

Animals  

Healthy Swiss albino mice Mus musculus Linn. were 

used for present investigation. The mice were obtained from 

Rajarambapu College of Pharmacy, Kasegaon, Tal -Walwa; 

District Sangli - 415 404 (1290/PO/Re/S/09/CPCSEA,16th 

Mar.2019) Adult mice 35 to 40 ± 2 gm/BW were used for 

present investigation. They were fed with Amrut mice feed 

(Pranav Agro Industries, Pvt. Ltd, Sangli) and water ad libitum. 

All animals were housed in plastic cages with daily 

observations. Animals were maintained under controlled 

laboratory conditions 12h dark/light cycle,24-25°C temperature 

and 35-60 % relative humidity. 

 

Experimental design 

Mice were divided into Four groups (n = 6) 

 

Group I: Control group 
 

The adult and old mice were given oral administration of 

0.5 ml of distilled water/ day/ animal for 15 days. 

Group II:  DM Toxicated group 

The adult and old mice were given dimethoate 15mg/kg 

bw/ day/animal for 15 days by orally with oral gavage. 

 

Group III:  PPME group 

The adult and old mice were received 200 mg/kg body 

weight of pomegranate peel methanolic extract for 15 days [41]. 

 

Group IV: Curative group  

The adult and old mice were received dimethoate 

15mg/kg bw/ day/ for 15 days and then followed by 

Pomegranate peel extract 200mg/kg body weight [41] for 15 

days. 

After completion of the treatment mice were dissected 

and liver and kidney were removed and fixed for 

histopathological studies using 10% neutral formalaline for 24 

hrs. After routine processing, paraffin –embedded (58-60 °C) 

tissue samples were sectioned at 4-5µm thickness and stained 

with harries haematoxylin-eosin [42]. Finally stained sections 

were observed under light microscope and photographs were 

taken. 

 

Body weight 

Animals were examined daily throughout the 

experimental period for signs of toxicity. Body weight was 

recorded. 

 

Statistical analysis 

The obtained results are presented as means ± standard 

deviations (SD). Comparisons were made between control and 

treatment groups using ‘student t’ test. Probability values of p 

< 0.05 were regarded as statistically significant. 

 

RESULTS AND DISCUSSION 

 

I) Body weight 

(Graph 1-2) showed that the administration of 

dimethoate induced a significant decrease (p < 0.05) in the body 

weight comparing with the control groups. Whereas 

combination of DM and Peel was significantly (p < 0.05) 

significantly able to increase the body weight comparing with 

dimethoate group in both adult and aged mice. 

 

II) Protein profile 

Total protein content in the liver and kidney of control 

and exposed groups are presented in the (Graph 3-4) 

respectively. At the end of 15-day dimethoate treatment period, 

liver protein level was significantly increased and kidney 

protein level was significantly decreased compared to control 

groups. Whereas group treated with pomegranate peel alone or 

pomegranate peel supplemented to dimethoate treated group 

caused significant improved p < 0.05 in total protein of both 

liver and kidney of adult mice. 

Data represented in (Graph 5-6) showed that dimethoate 

treated group high increased significantly p < 0.05 total protein 

in the liver and high significantly decreased p < 0.05 total 

protein in kidney compared to control group. Whereas 

pomegranate peel group alone or pomegranate peel 

supplemented to dimethoate treated group caused significant 

enhanced p < 0.05 in total protein of both liver and kidney of 

aged mice. 

 

Histopathological study of liver 

Histopathological examination of the liver sections in the 

control mice (Fig I(A) and II(A) showed a normal histological 

structure. The central vein located in the center of the lobule 
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and it surrounded by hepatic cells. The distinct nuclei and 

hepatic sinusoids are also observed. The sections from treated 

mice showed changes in structure when compared with control 

mice (Fig I(B) and II(B). These changes include the liver 

congestion and Vasodilation, Lymphatic infiltration and cell 

pycnosis dead nuclei, congestion, necrosis and hemorrhage, 

Parenchyamal cells shows degeneration in nuclei and 

vacuolization and enlargement of hepatic sinusoids. Moreover, 

an increase in number of Kuffer cells was observed. The 

curative group (Fig I(C) and II(C) showed recovered structure 

of liver with normal central vein and hepatic cells as compared 

with normal structure of the liver. 

 
   

Graph 1 Effect of pomegranate peel extract on body weight (gm) 
of dimethoate induced adult mice 

 Graph 2 Effect of pomegranate peel extract on body weight (gm) 
of dimethoate induced aged mice 

 
   

Graph 3 Effect of pomegranate peel extract on protein content 
(mg/gm of tissue) of dimethoate induced in liver of adult mice 

 Graph 4 Effect of pomegranate peel extract on protein content 
(mg/gm of tissue) of dimethoate induced in kidney of adult mice 

 
   

Graph 5 Effect of pomegranate peel extract on protein content 
(mg/gm of tissue) of dimethoate induced in liver of aged mice 

 Graph 6 Effect of pomegranate peel extract on protein content 
(mg/gm of tissue) of dimethoate induced in kidney of aged mice 
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III) Histopathology  

 

Figure I: Photomicrograph Of the Liver Sections Of adult  Mice Treated With 15 mg/Kg B.W Of Dimethoate ( H&E Stain X400). A] Control 

group ,B ]DM Toxicated group -Central vein(CV), hepatic cells (HC ),Sinusoids (S) , Kupffer Cells ( KC), ,hypertrophy (HY),Necrosis(N), Dead 

nuclei (DN),Cell pycnosis(CP) C] Curative  Group-Central vein( CN),Hepatic cells (HC).
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Figure II: Photomicrograph Of the Liver Sections Of aged Mice Treated With 15 mg/Kg B.W Of Dimethoate ( H&E Stain X400). A] Control 

group ,B ]DM Toxicated group -central vein(CV), hepatic cells (HC ),Sinusoids (S) , Kupffer Cells ( KC), ,hypertrophy (HY),Necrosis(N), 

Dead nuclei (DN),,Liver hemorrhage(HE ,Ccurative Group-Distinct lining of CV, Distinct nuclei(N)

HC

S

CV

HE DN

N

CV HC

N

A

 
Fig. I(A) and II(A): T.S. of liver of control adult and aged mice H.E. staining X 400 showing normal structure of liver 

Fig. I(B) and II(B): T.S. of liver of toxicated adult and aged mice H.E. staining X 400 showing disturbed structure of liver 
Fig. I(C), II(C): T.S. of liver of Pomegranate peel extract treated adult and aged mice H.E. staining X 400 showing recovered structure of liver 

Figure IV: Photomicrograph Of The Kidney Sections Of adult Mice Treated With 15 mg/Kg B.W Of Dimethoate ( H&E Stain X400). A]

Control group B] DM Toxicated group - Glomerular Degeneration(GD), Tubular Degeneration (TD) Hemorrhage(H) , Glomerular

Shrinkage(GS), Vacuolation in the glomerulus. Hypoplsia in cells of Bowman’s capsule, Rupture(R), ,Normal kidney

tubules(KT),Podocytes(POD),Medullary rays(M),Distal convoluted tubule (DCT), Proximal convoluted tubule (PCT), C]Curative Group-

Intact Bowmans capsule,Glomerulus.
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Figure III: Photomicrograph Of The Kidney Sections Of adult  Mice Treated With 15 mg/Kg B.W Of Dimethoate ( H&E Stain X400). A] Control 

group B] DM Toxicated group - Glomerular Degeneration(GD), Tubular Degeneration (TD) Hemorrhage(H) , Glomerular Shrinkage(GS), 

Vacuolation in the glomerulus. Hypoplsia in cells of Bowman’s capsule, Rupture(R), ,Normal kidney tubules(KT),Podocytes(POD),Medullary

rays(M),Distal convoluted tubule (DCT), Proximal convoluted tubule (PCT), C] Curative Group-Intact Bowmans capsule,Glomerulus

Aged Control Group-Kidney Toxicated group Curtive Group (Peel extract)
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Fig. III (A) and IV (A): T.S. of Kidney of control adult and aged mice H.E. staining X 400 showing normal structure of kidney 

Fig. III (B) and IV (B): T.S. of Kidney of toxicated adult and aged mice H.E. staining X 400 showing disturbed structure of kidney 
Fig III (C), IV (C): T.S. of Kidney of Pomegranate peel extract treated adult and aged mice H.E. staining X 400 showing recovered structure of kidney 
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Histopathological study of kidney 

Histopathological examination of the Kidney sections in 

the control mice (Fig I(C) and II(C) showed a normal 

histological structure, normal renal tubules, renal corpuscles, 

proximal convoluted tubules ,distal convoluted tubules, the 

Glomerulus, Bowman’s capsule, urinary space, podocytes, 

medulalry rays .The treated Kidney section with dimethoate 

(Fig III (B) and IV (B) showed Glomerular, Bowman’s capsule 

with swollen cells and hypoplasia, glomerular shrinkage, 

Vacuolization Compressed blood vessels and hemorrhage 

,tubular degeneration and Tubular Widened Lumen, Cell 

rupture and swollen proximal convoluted tubule.  The curative 

group (Fig III (C) and IV (C) showed recovered structure of 

kidney with normal Glomerular structure, PCT, DCT, intact 

Bowman’s capsule as compared with normal structure of the 

kidney. 

From several years the excessive use of various 

pesticides on agriculture land and for household pest causes 

drastic effect on many non-target species like man [43-45]. The 

present study was performed to investigate biochemical and 

histopathological effect of commonly used organophosphorus 

pesticide, dimethoate on adult and aged albino mice. The results 

showed mild to severe effects on the target organs and some 

notable results were found in the study. The biochemical results 

of the current study showed that liver total protein levels of 

adult and aged mice were significantly increased in both 

exposed groups compared to those of control animals. These 

liver protein levels may have been the result of increases in 

detoxification enzyme (xenobiotic-metabolizing enzyme) 

levels, as a protective response against toxic chemicals in both 

groups [46-47]. The kidney total protein level of adult and aged 

mice was significantly decreased in both exposed groups 

compared to those of control animals. The histology of liver 

sections showed more severely affected by dimethoate. The 

changes noted includes degeneration of nuclei, cell rupture, 

Congestion, hemorrhage, lymphatic infiltration, nuclear death, 

increase in Kuffer cell number, enlargement of hepatic 

sinusoids, parenchymatous cells showing vacuolation, nuclear 

death or pycnosis. The liver is most target organ in xenobiotic 

metabolism. Livers from mice treated with dimethoate showed 

hepatocytic nuclear death or cell pycnosis. Similar findings 

were reported on fish toxicities by carbofuran by Singh et al. 

[48] showed that liver cytoplasmolysis, nuclear pycnosis and 

necrosis leading to disintegration of hepatocytes. Khogali et al. 

[49], reported that Dimethoate-induced vacuolation, blood 

congestion, hepatic pycnosis, and high lymphatic infiltration 

around the central vein. These results are agreed with many 

authors; Sharma et al. [50] reported that an exposure of 

technical grade dimethoate caused portal inflammation, focal 

hepatocyte necrosis and centrizonal congestion in the liver of 

rats. Another investigation on the histological changes in the 

liver were done by Abd Rabou [51] which showed hypertrophy 

in hepatic cells and fatty change amyloid – like structure and 

distintension of sinusoids; whereas kidney showed Bowman’s 

capsule with swollen cells and hypoplasia, glomerular 

shrinkage, odema, Vacuolization Compressed blood vessels 

and hemorrhage, tubular degeneration and Tubular Widened 

Lumen, Cell rupture and swollen proximal convoluted tubule 

[49]. Sakr and Al-Amoudi [52] reported that tubular 

degeneration, glomerular atrophy, leucocytic infiltrations and 

congestion of renal blood vessels during deltamethrin 

intoxication in kidneys of male wistar rats [53]. The mechanism 

of liver and kidney destruction is because of the generating 

oxidative stress which involves the secretion of cytokines, 

mainly tumor necrosis factor TNF-α, interleukin IL-1, and IFN-

c [54]. 

Supplementation with antioxidants effectively 

suppressed the oxidative damage induced by organophosphate 

pesticides [55-59]. Pomegranate is recently described as 

nature’s power fruit, is a plant used in folkloric medicine for the 

treatment of various diseases [60]. Punica granatum has 

obtained widespread popularity as a functional food and 

nutraceutical source is gaining tremendous attention due to its 

powerful antioxidant properties [36]. Pomegranate extracts 

have been shown to exhibit 6–8-fold greater effect than grape, 

grapefruit and orange juice [61]. Previous studies revealed the 

ability of pomegranate peel extract [62] to suppress lipid 

peroxidation. 

Histomorphometry findings of liver and kidney tissue of 

curative group of current study (Fig I-IV) showed that 

administration of pomegranate peel extract with dimethoate  

perceived to abort dimethoate-induced histopathological 

changes in hepatic and renal tissues, this magnificent 

pomegranate peel extract protection against dimethoate 

histopathological alteration could attribute the molecules of the 

active ingredients in the pomegranate extract as these 

ingredients could contribute to preventing oxidative stress, 

degeneration, apoptosis and inflammatory mechanisms in both 

adult and aged mice. Thus, some positive attributes of 

pomegranate peel extract in this study may be the ability to 

lower the oxidative stress. Excessive level of antioxidant in 

pomegranate could boost to quenching of some free radicals 

inside cells, as well as have the capability to protect kidney and 

liver tissue from oxidative stress damage. According to our 

results, pomegranate peel extract have shown abilities to 

preserve the activity of antioxidant enzymes and cure the 

damaged cells during dimethoate toxicity in both adult and aged 

mice. 
 

CONCLUSION 
 

In conclusion, we think that administration of a 

substance with powerful anti-oxidant activity such as 

pomegranate peel extract can protect humans against the 

oxidative stress and reduce consequently, the risk of 

hepatotoxicity, nephrotoxicity and cellular damage in rat liver 

and kidney after oral exposure to dimethoate. We think that 

pomegranate peel extract is an inexpensive, easily available, 

and easy to use alternative in the elimination or reduction of 

damaging side effects of organophosphate pesticide dimethoate 

on the kidney and liver. 
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