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Abstract 
 

The aim of the present work was to study the effect of melatonin on renal function and ultrastructure of aged 
rats. Twenty two Albino rats of almost equal weight (275-335 g) and age (18 months) were treated with melatonin at 
the rate of 10 mg/kg on alternative day for 12 weeks. The treatment resulted in significant increase in the levels of 
total protein, albumin, and a significant decrease in serum levels of creatinine, blood urea nitrogen (BUN), nitric 
oxide (NO) and a significant improvement in hematological parameters. Level of reduced glutathione (GSH) and 
activity of catalase (CA) in kidney homogenate increased significantly and there was a significant decrease in 
kidney level of malanondialdehyde (MDA) and nitric oxide. Melatonin also caused a significant decrease in serum 
level of sodium. Histological examination of the treated kidneys revealed intact filtration slit membrane and 
proximal tubules with normal mitochondria having clear cristae, clear cell junctions and normally arranged apical 
microvilli. Also the distal tubules showed improvement after melatonin treatment indicated by normal mitochondria 
with clear cristae, improvement of the basal laminae and clear basal infoldings. In conclusion, the findings of the 
present study revealed the anti-oxidant, anti-inflammatory and protective potential of melatonin, recommending the 
usage of melatonin to reduce age related deterioration in renal ultrastructure and function. 
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Introduction 

 
Melatonin (N-acetyl-5-methoxytryptamine) is the 

major product of the pineal gland (Paredes et al., 2009),    
but is actually produced and its receptors are distributed 
in a large number of tissues and organs including the 
kidney (Ikegami et al., 2009). Moreover, the circadian 
rhythm of melatonin secretion is observed not only in 
blood but also in a variety of body fluids. It gets access 
freely to all compartments of the cell and can be 
especially concentrated in the nucleus and mitochondria 
(Martin et al., 2000; Escames et al., 2010).  

Melatonin has a potent ROS (reactive oxygen 
species) scavenging activity (Rosen et al., 2006), owing 
to its capacity to act as an electron donor (Reiter et al., 
2007), up regulation of antioxidant enzymes (Hardeland 
and poeggeler, 2008) and its ability to undergo redox 
cycling forming several stable end products upon 

reacting with free radicals (Tan et al., 2000). So unlike 
other antioxidants, it cannot form a prooxidant 
(Carrillo-vico et al., 2005). Melatonin has been proven 
to be highly effective in a variety of disorders linked to 
oxidative stress and inflammation in experimental 
animals including prevention of DNA damage by some 
carcinogens, stopping the mechanism by which they 
cause cancer (Carrillo-vico et al., 2005).       

Aging is associated with the augmented 
accumulation of damaged macromolecules and that 
these increases are exaggerated when a relative 
melatonin deficiency is induced by pinealectomy, since 
it functions as a free radical scavenger and antioxidant 
(Reiter et al., 1999).  

Oxidative stress accelerates the progression of 
renal injury. The deficiency of melatonin might 
contribute to the reduction of antioxidant capacity in 
renal insufficiency. Relevant to these findings is the
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fact that the melatonin production is greatly impaired in 
chronic kidney diseases (CKD) in animals and humans 
(Aktoz, 2007). 

Therefore, the present work was designed to test the 
ability of melatonin to attenuate oxidative stress and 
inflammation, caused by aging and retard the progression 
of age related deterioration in renal function and ultra-
structures. 

 
Materials and Methods 

 
The diagnostic kits assaying catalase activity, levels 

of GSH, MDA, NO, creatinine and BUN were obtained 
from Bio-diagnostic Company, Egypt. Kits assaying 
levels of total protein, albumin, sodium, potassium, 
magnesium and chloride were purchased from Diamond 
Diagnostic, Egypt. 

 
Experimental animals 

Twenty Albino male rats of 18 months old and 
weighing 275-335 g were used in this investigation. Rats 
were raised in the Faculty of Veterinary Medicine, 
Alexandria University, Egypt. Animals received humane 
care in compliance with the guidelines of animal care of 
the National Institutes of Health (NIH), Alexandria 
University and the local committee of the Faculty of 
Veterinary Medicine, Alexandria University approved this 
study. Rats were housed in wire cages with free access to 
water and standard laboratory diet containing 0.5% NaCl 
22% protein and 4-6% dietary fat (Damanhour Feed Co, 
Behera, Egypt). Rats were kept at a natural humidity, light 
cycle and room temperature 22-25ºC and divided into two 
groups of 10 rats each.  

 
Experimental design 

Melatonin was dissolved in 9 g/l saline with absolute 
ethanol (0.1 ml/l) and stored at -20°C until used. Rats in 
the first group received 10 mg/kg body weight melatonin 
(MEL (M-5250, Sigma) according to Escames et al. 
(2006) in 0.5 ml saline and ethanol subcutaneously (s/c) 
on alternative day for 12 weeks and the second group was 
considered as a control receiving 0.5 ml of saline in the 
same treatment regimen.  

 
Blood collection 

After one day from the end of experiment, individual 
blood samples were collected via retro-orbital bleeding. 
Two blood samples from each animal were collected. One 
sample was collected with EDTA for determination of 
some hematological parameters and the other was left to 
clot for one hour at 37°C and centrifuged at 3000 rpm for 
15 minutes. The serum (supernatant) was collected and 
stored at -20°C for biochemical analysis. 

 
Tissue preparation 

Rats were euthanized at the end of the experiment. 
After animal dissection, kidneys were rapidly removed, 

grossly examined, trimmed of fatty tissues and weighed. 
The index weight (I.W.) of each kidney was calculated 
according to Matousek (1969) where, I.W. = organ weight 
(g)/body weight (g) × 100.  

Alternative left and right kidneys were homogenized 
in 5 ml cold buffer containing 50 mM potassium 
phosphate, 1mM EDTA, pH 7.5 per gram tissue using 
tissue homogenizer (MSE, Voltage 200-250, AMPSI, 
Cycles 50, England), then centrifuged at 4000 rpm at 4oC 
for 15 minutes. The supernatant was collected, stored at  
-70oC for estimation of lipid peroxidation, nitric oxide 
content and antioxidant activity. 

 
Transmission electron microscopy 

Pieces of 1 mm were cut from fresh alternating left 
and right kidneys of each animal group,  then immediately 
fixed in 6% solution of phosphate buffered gluteraldhyde, 
pH 7.4 at 4oC, serially washed in cold (4oC) 0.1 M 
phosphate buffer, post fixed in 1 % solution of osmium 
tetroxide, processed and then embedded in epoxyaraldite 
(Hayat, 1986). Semithin sections (1µm) were cut and 
stained with toludine blue then ultrathin sections (60-100 
nm) were cut and stained with uranyl acetate followed by 
lead acetate (Hayat, 1986). The sections were examined 
and photographed with SEO transmission electron 
microscope working at 100 KVs. 

 
Serum biochemical analysis 

Serum total protein and albumin were determined 
colorimetrically according to the methods of Burits and 
Ashwood (1999) and Young (2001), respectively. Serum 
levels of urea and creatinine were determined 
colorimetrically according to the methods of Young 
(2001) and Faulkner and King (1976), respectively. 
Colorimetric determination of serum levels of 
magnesium, sodium, potassium, and chloride were 
according to the manufacturer instructions.  

 
Estimation of kidney malanondialdehyde and reduced 
glutathione 

Level of lipid peroxidation product malanondial- 
dehyde was measured based on the formation of thiobar- 
bituric acid-reactive substances (TBARS) when malanon- 
dialdehyde reacts with thiobarbituric acid according to the 
method of Ohkawa et al. (1979) and level of reduced 
glutathione was measured based on the reduction of 5,5 
dithiobis (2-nitrobenzoic acid) (DTNB) with glutathione 
according to the method of Glatzle et al. (1974). 
 
Estimation of kidney catalase activity 

Catalase activity was estimated based on the reaction 
of the enzyme with a known quantity of H2O2 to form 
finally a chromophore with a color intensity measured 
spectrophotometrically at 500-520 nm that is inversely 
proportional to the amount of the catalase in the original 
sample according to the method of Aebi (1974). 
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Table 1: Effect of melatonin on serum total protein, 
albumen, creatinine, blood urea nitrogen (BUN), 
serum nitrite and Kidney weight in aged rats 

Melatonin Control Parameter 
7.45±0.24*   6.28±0.19 Total protein (g/dl) 
4.09±0.08*   3.11±0.13 Albumen (g/dl) 

  0.77±0.06**   2.73±0.19 Creatinine (mg/dl) 
  46.85±1.31** 60.54±2.49 BUN(mg/dl) 
  56.05±3.45* 76.74±6.41 Nitrite (µmol/ml) 

0.88±0.03*     1.1±0.06 Kidney weight % of body wt 
All values are means ±SE, n=10; *Values with in the same row 
are significantly different (P<0.05); **Values within the same 
row are significantly different (P<0.001). 
 
Table 2: Effect of melatonin on kidney tissue nitrite, 

malanondialdehyde (MDA), reduced glutathione 
(GSH) and Catalase (CA) activity in aged rats 

Melatonin Control Parameter 
11.31±0.41*   19.03 ± 1.63 MDA (nmol/g  wet tissue) 
  7.87±0.19**     4.80±0.29 Catalase (Unit/g wet tissue) 
6.62±0.25*     5.14±0.20 GSH (mmol/g wet tissue) 

113.08±2.34* 121.35±5.84 Nitrite ( µmol/mg wet tissue) 
All values are means ±SE, n=10; *Values with at the same raw 
are significantly different (P<0.05); **Values with at the same 
raw are significantly different (P<0.001)  
 
Table 3: Effect of melatonin on serum magnesium, sodium, 

potassium and chloride in aged rats 
Parameters Control Melatonin 

Mg+ 2 (mmol/l)     1.36±0.02   1.41±0.02 
Na +  (mmol/l) 173.37±2.99 163.08±1.80* 
K+     (mmol/l)     7.31±0.36   7.85±0.27 
Cl -     (mmol/l)   74.90±1.79 71.60±1.42 

All values are means ±SE, n=10; *Values with at the same raw 
are significantly different (P<0.05) 
 
Table 4: Effect of melatonin on some hematological 

parameters in aged rats 
Melatonin Control Parameters   

    7.61±0.31*     6.96 ±0.30 RBCs (×106/mm3) 
  10.31±0.36*      9.43±0.33 WBCs (×103/mm3) 
  41.48±0.63*   37.06 ±0.35 PCV (%) 
  14.17±0.11*   12.26 ±0.21 Hb  (g/100 ml) 

1150.90±29.52* 1094.40 ±13.38 Platelets (×103 /mm3) 
 All values are means ±SE, n=10; *Values with at the same raw 
are significantly different (P<0.05) 
 
Estimation of kidney catalase activity 

Catalase activity was estimated based on the reaction 
of the enzyme with a known quantity of H2O2 to form 
finally a chromophore with a color intensity measured 
spectrophotometrically at 500-520 nm that is inversely 
proportional to the amount of the catalase in the original 
sample according to the method of Aebi (1974).  
 
Assessment of nitric oxide concentration 

NO in serum and kidney homogenate was 
colorimetrically estimated according to the method 
described by Montgomery and Dymock (1961). The 
nitrite concentration is an indicator of nitric oxide 
production. The method used based on the enzymatic 

conversion of nitrate to nitrite by nitrate reductase, 
followed by Griess reaction which convert nitrite into a 
deep purple azo compound that was photometrically 
measured at 540 nm.  

 
Hematological estimation 

Blood hemoglobin, hematocrit (PCV%), RBCs, WBCs 
and platelets count values were estimated automatically 
using a 17 parameter, 3 part leukocyte differential 
veterinary hematology analyzer (Boule medical for 
multispecies veterinary applications, Stockholm, Sweden).  

 
Statistical analysis 

Data were analyzed using independent t-test by the 
aid of SAS (2002) software for control and treated groups. 

 
Results 

 
Administration of melatonin to aged rats resulted in a 

significant increase in serum total proteins and albumin 
compared to control values Table 1. Melatonin also 
significantly decreased serum BUN, creatinine, nitrite and 
kidney weight in treated rats.  

The findings of the present study revealed that 
melatonin treatment significantly (P<0.05) reduced lipid 
peroxidation product (MDA) and level of nitrite in kidney 
tissues of aged rats. Catalase and reduced glutathione and 
increased significantly (Table 2). 

Treatment of aged rats with melatonin resulted in 
non-statistical changes in serum levels of magnesium, 
potassium and chloride compared to their concentration in 
control aged rats. Melatonin significantly (P<0.05) 
reduced serum sodium concentration (Table 3). 

A significant increase in Hb, PCV%, RBCs, WBCs  
and platelets counts in melatonin treated rats compared to 
their values in control was recorded (Table 4). 

The ultrastructure of the control group (aged) kidneys 
showed glomeruli with wide glomerular capillaries 
containing some debris, erythrocytes, and a high number 
of blood platelets (Fig. 1). The lining endothelial cells had 
pyknotic nuclei and vesicular granulated cytoplasm. The 
glomerular basement membranes showed some electron 
dense granules and the filtration slit membranes were not 
clear (Fig. 2). 

Podocytes had vesicular cytoplasm and some of them 
showed pyknotic nuclei and dark mitochondria with 
unclear cristae. Some podocytes appeared with broken 
pedicles losing their attachments on the glomerular 
basement membrane (Fig. 2). Cell debris was found all 
over the sections of the glomerulus.  Mesangial cells were 
found supporting the glomerular capillaries (Fig. 2). 
In contrast to the melatonin treated group which showed 
normal podocytes with their pedicles arranged around the 
glomerular capillaries making a perfect filtration slit 
membrane with a clear diaphragm between the pedicles of 
the kidney (Figs. 3&4). 
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Fig. 1: Transmission electron micrograph of the glomerulus 

of the control (aged) group showing the glomerular 
capillaries containing erythrocytes (E) cell debris 
(asterisks), and surrounded by podocytic processes 
(p), also some blood platelets could be seen (arrow 
heads). Note the mesangial cell (M). X2000. 

 

 
 
Fig. 2: Transmission electron micrograph of the glomerulus 

of the control (aged) group showing the glomerular 
basement membrane containing some electron dense 
granules (arrow heads), cytoplasm of podocyte (pc) 
which is granular and vesicular. Endothelial lining of 
the glomerular capillary (En) showing gap in some 
point (arrows), debris inside capillary lumen 
(asterisk). X 10000. 

 

 
 
Fig. 3: Transmission electron micrograph of the glomerulus 

of the melatonin treated group showing the 
glomerular capillaries containing erythrocytes (E), 
podocytes (P) cytoplasm of podocytes (pc) and 
podocyte pedicles (arrows). Glomerular basement 
membrane (BM). X 2000. 

 
 
Fig. 4: Transmission electron micrograph of the glomerulus 

of the melatonin treated group showing the 
glomerular basement membrane (BM) the 
fenestrated glomerular endothelium (en), podocyte 
pedicles (p) and filtration slit membrane (arrows) and 
the capillary lumen (Ca). X 10000. 

 

 
 
Fig. 5: Transmission electron micrograph of the proximal 

tubules of the control (aged) group showing the 
epithelial cells resting on a relatively  thick basement 
membrane (BM), nucleus of the epithelial cell (N), 
dark mitochondria (m), vesicles in the cytoplasm (v), 
irregular luminal microvilli (mv) and sloughed cell 
(sc) inside the lumen. Note the pyknotic nucleus (P) 
of the neighboring cell. X 2500. 

 

 
 
Fig. 6: Transmission electron micrograph of the proximal 

tubule of the control (aged) group showing large 
vacuoles between the epithelial cells (asterisks), 
somewhat abnormal mitochondria (m) surrounded 
by many vesicles (v) at the basal part of the cell, the 
cytoplasm is dark containing lysosomes (L), dark 
nucleus (N) and basement membrane (BM). X 3000. 
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Fig. 7: Transmission electron micrograph of the proximal 

tubules of the Melatonin treated group showing the 
epithelial cells resting on a thick basement 
membrane (BM), nuclei of the cells (N), normal 
mitochondria (m), lysosomes (L) and luminal 
microvilli(mv). X 2000. 

 

 
 
Fig. 8: Transmission electron micrograph of the proximal 

tubule of the Melatonin treated group showing the 
junction between two epithelial cells (arrows), 
nucleus of one cell (N), normal mitochondria (m) 
with clear cristae, lysosomes (L), normally arranged 
microvilli (mv), and basement membrane (BM). X 
2500. 

 

 
 
Fig. 9: Transmission electron micrograph of the distal tubule 

of the control (aged) group showing the lining 
epithelial cell with nucleus (N), mitochondria (m)and 
laying on a thin basement membrane (arrow heads) 
which disappeared in some areas (arrows). Note that 
the basal infoldings are not clear. X 4000. 

 
 
Fig. 10: Transmission electron micrograph of the distal 

tubule of the melatonin treated group showing the 
lining epithelial cell nucleus (N), mitochondria (m) 
electron light with clear cristae. The cell lies on a 
thick basement membrane (BM). Note the clear 
basal infoldings (arrows). X 4000. 

 
The proximal convoluted tubules of the control (aged 

group) kidneys showed epithelial lining cells with dark 
cytoplasm, many cells exhibited pyknotic nuclei, dark 
mitochondria and many lysosomes (Fig. 5). The surface 
microvilli lost their normal arrangement and could be 
seen sloughed inside the lumen with some cells also 
(Fig.5). Sometimes the epithelial cells got apart from each 
other and lost their junctions leaving very large vacuoles 
between them (Fig. 6). Thickening in the basal laminae 
were clear and some electron dense granules were seen in 
them (Fig. 6). The basal parts of the epithelial cells had 
many vesicles surrounding dark mitochondria with 
irregular cristae and many lysosomes (Fig. 6). 

Meanwhile, in melatonin treated group, the epithelial 
lining of the proximal tubules were normally arranged with 
light cytoplasm and normal mitochondria, some lysosomes 
and normally arranged luminal microvilli in kidney (Fig. 
7). The normal epithelial cell junctions were found without 
the large vacuoles between the cells (Fig. 8). 

The distal convoluted tubules of the control group 
(aged) kidneys showed normal cuboidal epithelial lining 
with basal laminae thinner than those of the proximal 
tubules. The nuclei were not pyknotic, mitochondria were 
normal, with clear cristae and secondary lysosomes were 
found in the cytoplasm. In some areas the basal lamina 
became very thin till it disappeared and replaced by some 
collagen fibers only (Fig. 9). 

In melatonin treated group, the distal convoluted 
tubules showed clear basal infoldings, normal nuclei, 
normal mitochondria with clear cristae, and the basal 
laminae were found along the whole examined sections in 
kidney (Fig. 10). 

 
Discussion 

 
The kidney is one of the body organs undergoes 

structural and functional changes with aging. In the 
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present study, normal aging process (control group) in 
rats resulted in a decrease in renal function, where a 
significant decrease in serum total protein, albumin and 
the significant increase in  kidney weight, serum BUN 
and creatinine  may indicate an impairment in renal 
function (Nenad et al., 2008). The present findings are 
consistent with the ultrastructure of the kidney tissues in 
control group, where there was unclear filtration slit 
membrane with loss of attachments between podocyte 
pedicles and the glomerular basement membranes which 
were thickened and contained electron dense granules, 
leading to impairment of filtration process and this  
indicated also the presence of many cell debris and dilated 
glomerular capillaries leading to loss of filtration under 
high pressure in these capillaries. These results were in 
agreement with Haley and Bulger (1983) where they 
found thickening in basement membranes of glomeruli 
with thin sheet of cytoplasm extended from podocytic cell 
bodies over the layer of pedicles. But they found that the 
parietal layer of Bowman`s capsule was transformed from 
squamous to a columnar epithelium resembling that of the 
proximal tubules in 48% of the examined capsules (12 
month old rats). 

Aging caused a significant increase in serum and 
renal nitrite level and MDA and a significant decrease in 
the activity of catalase enzyme. And GSH level in kidney 
tissue indicating a state of age related oxidative stress 
because of increased production of reactive oxygen 
species (Haque et al. 2006). This increase in lipid 
peroxidation and the decrease in the antioxidant activity 
might be in part due to age related decrease in melatonin 
thus establishment of an oxidative stress status.  

Endogenous circadian melatonin availability 
decreases with aging in many species which accompanied 
with many degenerative and proliferative diseases 
associated with advancing age that might be bound to 
reduce antioxidative protection provided by melatonin 
(Reiter, 1999).  

Excessive up regulations of NO signaling molecule 
can be a cause of damage and cellular dysfunctions. 
Damage to the mitochondrial electron transport chain 
(ETC) is of particular significance and involves nitration, 
nitrosation and oxidation of proteins, cardiolipin 
peroxidation, and binding of NO to ETC irons. Resulting 
in bottlenecks of electron flux causing enhanced electron 
leakage which leads to elevated O-2, in combination with 
high NO, O-2 initiates a vicious cycle by generating more 
peroxynitrite that leads to further blockades and electron 
dissipation and mitochondrial dysfunction (Hardeland, 
2011), which is consistence with the findings in our 
present study and supported by the ultrastructure 
examination of control kidneys, where podocytes had 
dark mitochondria with unclear cristae. 

On the other hand treatment of aged rats with 
exogenous melatonin caused a significant improvement in 
renal function parameters and architectures. The present 

findings are coincident with previous study reporting the 
effectiveness of melatonin in slowing down the aging 
process in liver and kidney of ovariectomized old rats 
(Baeza et al., 2010). 

The protective effect of melatonin on renal function 
could be related to its a direct effect on the kidney 
metabolism and urine production (Richardson et al. 
1992), or due to the powerful antioxidant effect of 
melatonin (Reiter et al. 2009), firstly through its role as a 
free-radical scavenging antioxidant that removes variable 
types of radicals including, hydroxy radicals (HO•) (Tan 
et al., 1993; Hardeland, 2011), extremely highly toxic 
peroxynitrite (Tan et al., 2002). Melatonin also inhibits 
lipid peroxidation (Zhang et al., 2006). The second 
mechanism is to activate and intensify endogenous 
enzymes that scavenge free-radicals which together exert 
a powerful antioxidative effect (Hardeland and poeggeler, 
2008). The third antioxidant mechanism is the hypothesis 
that melatonin has a protective effect at the level of 
radical generation. A previous study reported that 
melatonin inhibits free radical formation in microglia 
exposed to amyloid-β  (Zhou et al., 2008), which  gives a 
reasonable explanation to the significant decrease in lipid 
peroxidation and nitrite level and restoration of GSH 
content and activity of catalase enzyme in kidney tissues 
of melatonin treated rats.  

The marked decrease in serum and kidney tissue 
nitric oxide contents (represented by nitrite level) after 
melatonin administration agreed with the previous 
findings of Tan et al. (2002) and Sudnikovich et al. 
(2007). The changes in nitric oxide levels due to 
melatonin administration might be a result of either its 
anti-inflammatory effect (Carrillo-Vico et al., 2005), or 
direct NO scavenging (Sudnikovich et al., 2007), by 
affecting the rate of decomposition of NO donors or 
regulation of NO bioavailability (Sudnikovich et al., 
2007). Interestingly, the ultrastructure of kidney tissue in 
melatonin treated rats revealed a marked improvement in 
kidney tissue especially the mitochondrial ultrastructure 
in podocytes and in the epithelial cells lining the proximal 
and distal tubules, in addition to an intact filtration slit 
membrane. While, melatonin participates in the 
physiological regulation of mitochondrial homeostasis 
melatonin can increase the activity of electron transport 
chain (ETC) complex and increase ATP synthesis in 
normal mitochondria as well as in mitochondria depleted 
of ATP by cyanide (Martin et al., 2000). Melatonin 
increases the activity of the respiratory complexes I, III, 
and IV. These effects were attributed to the 
intramitochondrial presence of melatonin (Lopez et al., 
2009). This presumably does not only reflect melatonin 
antioxidant role but also indicates an interaction with ETC 
complexes by donating and accepting electrons, thereby 
increasing electron flow, an effect not shared by other 
antioxidants (Martin et al., 2002). Melatonin decreased 
oxygen consumption, inhibited the increase in oxygen 
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flux in the presence of excess of ADP, reduced membrane 
potential and inhibited the production of O2

  and  H2O2  
(Lopez et al., 2009 ). The increase in the efficiency of 
ETC by melatonin limits electron leakage and free radical 
generation, and consequently promoting protein synthesis 
(Escames et al., 2010). Another study showed that 
melatonin can protect mitochondria from oxidative 
damage by preventing cardiolipin oxidation (an 
importamt phospholipid for mitochondrial bioenergetics 
processes and mitochondrial-dependent steps of apoptosis 
(Paradies et al., 2010).  

Melatonin treatment caused a significant decrease in 
serum sodium level, where the changes in serum 
magnesium, potassium and chloride levels were of no 
statistical significance between control and melatonin 
treated aged rats. The decrease in serum sodium following 
melatonin treatment agree with previous findings of 
Qasim and Maulood (2009) and disagree with the findings 
of  Hughes et al. (2007) who reported that melatonin 
caused an increase in plasma sodium concentration. The 
present findings might be explained on the basis of 
melatonin could be one of the factors responsible for the 
diurnal variations in urine excretion of sodium. Melatonin 
administration resulted in significant increases in water 
consumption and urine production (Richardson et al., 
1992). Melatonin lowering serum sodium might be also 
due to the inhibitory effects of melatonin on renin-
angiotensin system, which enhances sodium retention and 
potassium excretion. These results were confirmed by the 
ultrastructure of the lining epithelium of the proximal and 
distal tubules, where they became normal again after 
melatonin treatment, with normal arrangement of the 
surface microvilli and normal cell junctions and absence 
of dense granules in the basement membranes. Also 
treatment with melatonin caused absence of the cellular 
debris and infiltrations occurred in the interstitium and 
this agreed with Haley and Bulger (1983).  

Melatonin treatment increased WBCs, RBCs and 
platelets count and increased Hb and haematocrite values 
compared to their control values. The present findings 
agreed with the previous findings of Karimungi and Joshi 
(1996) who concluded that melatonin has a modulatory 
role in hematopoiesis and its rhythms and that the 
stimulatory effect of melatonin on WBC supports its 
proposed immunopotentiating action. Moreover, a 
previous study indicated a protective role of melatonin 
where it was reported that melatonin was actively taken 
up into erythrocytes under oxidative stress, delaying Hb 
denaturation and release of hemin (Tesoriere et al. 1999).  
Moreover, melatonin protects hemoglobin against nitrite 
induced oxidation and delays the formation of meth-Hb in 
concentration dependent manner (Hussain et al., 2009). 
The improvement in hematological parameters could be 
also parallel to the improvement in kidney function, 
where chronic renal failure was recorded to cause a 
decrease in hematological indices, due to impaired 

production of erythropoietin, and other factors like 
increase haemolysis, suppression of bone marrow 
erythropoiesis, hematuria and gastrointestinal blood loss. 
It was also reported that the concentration of serum 
creatinine exhibited a negative correlation with 
haematological parameters and the degree of changes 
depends on the severity of renal failure (Suresh et al., 
2012). The levels of creatinine in our present study and its 
correlation with hematological parameters confirm the 
previous findings. Histological findings reported the 
disappearance of the blood platelets found with high 
number in the control (aged) group after melatonin 
treatment. Barnes (1989) concluded that platelets were 
implicated in mesangial cell proliferation in experimental 
and clinical glomerular diseases and that there was a 
relationship between release of platelet secretory proteins 
and progression of mesangial hyperplasia. 

 
Conclusion 

The present work is fostering melatonin as a potential 
protective agent for maintaining the overall renal function 
and architecture of the kidney cell. 
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