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ABSTRACT 

Background: Tramadol is nephrotoxic in over doses N-acetylcysteine is effective against inflammatory 

processes and oxidative stress. 

Objective: Study of tramadol- induced nephrotoxicity on the rats and assess the possible protection of N-

acetylcysteine. 

Material and Methods: Forty adult albino rats were obtained from the breading animal house of Faculty of 

Pharmacy, Al-Azhar University. The rats were housed in the animal house at Faculty of Pharmacy, Al-Azhar 

University under the suitable and standard conditions of temperature and feeding from January, 2021 till 

February, 2021. The rats were divided  into four groups Group I (control group): the rats of this group was 

given 30 ml /kg saline daily for thirty days orally; group II (treated with tramadol): the rats of this group 

were given l5.5 mg /kg tramadol orally daily for thirty days; Group III (Toxic dose tramadol): The rats of 

this group were given 30 mg /kg tramadol orally daily for thirty days; Group IV (treated with toxic dose of 

tramadol and N-acetyl cysteine): The rats of this group were given 30 mg /kg tramadol and N-

acetylcysteine 100 mg/kg orally daily for thirty days. The rats at the last day of the experiment were killed 

and their kidneys were collected for histological evaluation using hematoxylin and eosin and Masson 

trichrome, and examined under light and transmission electron microscope. Also, Blood samples were taken 

for measurement of urea and creatinine. The data obtained from biochemical results for all groups were 

expressed as means and subjected to statistical analysis. 

Results: Treatment of rats with toxic dose of tramadol (group III) showed marked damage in the renal 

tissues, The damage in the renal tissues was improved in rats that were given N- acetylcysteine together with 

tramadol (group IV). However, tramadol that was given in a therapeutic dose (Group II) did not cause any 

damage in the kidney. 

Conclusion: N-acetylcysteine partially improves the tramadol –induced nephrotoxicity. 

Keywords: Tramadol; N-acetyl cysteine; Oxidative stress and nephrotoxicity. 
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INTRODUCTION 

     Tramadol is considered a centrally 

acting analgesic. It is wide spreadly used 

throughout the world. It has opioid, nor 

adrenergic and serotonergic properties. 

Various data suggest that, in addition to its 

analgesic effect, tramadol may have also 

antidepressant and anxiolytic-like effects 

(Berrocoso et al., 2011). 

     Tramadol produces its analgesic 

property via the inhibition of reuptakes of 

both serotonin and nor-epinephrine 

(Reeves and Burke, 2011). 

     The liver is the main site of the 

metabolism of tramadol. The products of 

the metabolism are excreted via the 

kidney, so the kidney is the main target 

for the toxicity of tramadol. 

Biotransformation of tramadol occurs in 

the liver, firstly by demethylation of 

tramadol and then conjugation of the 

demethylated compounds occur resulting 

in about ten metabolites (Dickman, 2012). 

     Repeated tramadol administration 

might lead to accumulation of toxic 

metabolites, increase the risk for 

pharmacokinetics interactions and/or 

decrease the clearance of tramadol, thus 

increasing its potential for toxicity (Senay 

et al., 2011). 

     Oxidative stress is considered the 

major damaging process resulting from 

the imbalance between the reactive 

oxygen species (which have been 

produced in an excess manner) and 

decreased antioxidant defences (Turrens, 

2013). 

     These reactive oxygen species (such as 

H2O2, O2− and CO3− ), which produced 

in an excess manner, cause much damage 

in DNA and also produce harmful effects 

in cell membranes via lipid peroxidation 

(Droge, 2012). 

     N-acetyl cysteine (NAC) is an n-

acetylated derivative of the naturally 

occurring amino acid cysteine (Gass and 

Olive, 2013). It is a synthetic precursor of 

glutathione (GSH), which can stimulate 

the intracellular synthesis of GSH and 

enhances glutathione S-transferase (GST) 

activity (Tylicki et al., 2015). It is highly 

effective in the intracellular neutralization 

of free radicles (Aruoma et al., 2015; 

Harrison et al., 2010). 

AIM OF THE WORK 

     The aim of this work was to 

demonstrate the various toxic effects by 

tramadol abuse on the renal cortex and 

also to study if N- acetyl cysteine has a 

rule in improvement of these dangerous 

toxic effects and protect the kidney from 

nephrotoxicity. 

MATERIAL AND METHODS 

І. Material: 

Animals: 

     The present study was performed on 

forty adult albino rats of 4-6 months old. 

The rats weighed 200 - 250 gm each in 

average. They were obtained from the 

breading animal house of Faculty of 

Pharmacy, Al-Azhar University. Under 

the suitable and standard conditions of 

temperature and feeding, the rats were 

housed in the animal house at Faculty of 

Pharmacy, Al-Azhar University from 15th 

Jan., 2021 till 14th Feb., 2021. 

Drugs: 

     "Tamol –X" is the commercial form of 

tramadol hydrochloride, containing 225 
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mg of tramadol hydrochloride and 

obtained from the Royal National 

Pharmaceutical Company. Tramadol was 

used at a dose of 15.5 mg /kg body weight 

orally by intra gastric tube every day for 

one month in the therapeutic dose group 

(Group II) (Subedi et al., 2018; Nair & 

Jacob, 2016) and in a dose of 30 mg/kg 

body weight orally by intra gastric tube 

every day for one month in the toxic dose 

group (Group III) (Matthiesen et al., 

2010). N-acetyl cysteine 100 mg/ 5 ml 

was obtained in the form of "Solvimyst" 

which is the commercially used syrup of 

N- acetyl cysteine and obtained from 

Menapharm Company for Pharmaceutical 

and Chemical Industries. N- acetyl 

cysteine was used at a dose of 100 mg/kg 

body weight orally by intra gastric tube 

every day for one month (Adikwu & 

Bokolo, 2017; Borgström et al., 2014). 

Experimental design: 

The rats were divided into four groups 

equally as follows: 

Group (I) (Control group): A normal 

saline in a dose of 30 ml /kg body weight 

was given to the rats of this group every 

day for thirty days orally via the intra 

gastric tube. 

Group (II) (Tramadol - treated group) 

(Therapeutic dose group): Tramadol 

hydrochloride was given to the rats of this 

group in a dose of 15.5 mg /kg body 

weight and given orally via the intra 

gastric tube every day for thirty days 

(Subedi et al., 2018; Nair & Jacob, 

2016). 

Group (III) (Tramadol - treated group) 

(Overdose group): The rats of this group 

were given also tramadol hydrochloride 

but in a higher dose than that in group II. 

The dose was 30 mg /kg body weight 

which was given orally via the intra 

gastric tube daily for thirty days 

(Matthiesen et al., 2010). 

Group (IV) (Tramadol - N-acetyl 

cysteine treated group): The rats of this 

group were given tramadol Hydrochloride 

in a dose of 30 mg/kg body weight and N-

acetyl cysteine in a dose of 100 mg/kg 

body weight orally via the intra gastric 

tube every day for thirty days (Adikwu & 

Bokolo, 2017; Borgström et al., 2014). At 

the end of the experiment, inhalation of 

ether was used to anesthetize the rats, then 

the rats were sacrificed and the kidneys 

were extracted carefully. 

II. Methods: 

A. Light and Electron microscope 

examination: 

     For examination by the light 

microscope, samples from the kidneys 

were taken from each kidney and cut into 

small pieces (about 2-4 mm3), put in 10 % 

formaldehyde (for 24 hours) for fixation 

and then proceeded to be embedded in 

paraffin wax, sectioned at 5 microns thin 

sections and were stained with 

hematoxylin and eosin (H& E) and 

Masson's trichrome (MT) stains and then 

examined under light microscope. 

     For examination by the electron 

microscope, small pieces (about 1mm3) 

were obtained from the cortices of each 

kidney, put in 2.5% glutaraldehyde for 

fixation (for 45 min), and then prepared 

for embedding in epon resin. The ultrathin 

sections of (50 nm) thickness was 

obtained and mounted on grids of copper 

and stained with lead citrate and uranyl 

acetate. The examination of the sections 

was carried out by using a transmission 
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electron microscope. Photomicrographs 

were taken to detect the ultra-structure of 

the kidneys. 

B. Biochemical analysis: Blood samples 

were taken for measurement of urea 

and creatinine. 

C.  Statistical analysis: The data obtained 

from biochemical results for all groups 

were expressed as means and 

subjected to statistical analysis using 

one-way analysis of variance 

(ANOVA) for comparison between 

the different groups. 

RESULTS 

 

A. Light and electron microscopic 

results: 

Light microscopic findings: 

1. Concerning the control (group I) & 

tramadol (therapeutic dose) treated 

group (group II): Normal general 

architecture of the renal cortex was 

obvious in the sections stained with 

haematoxylin and eosin and 

manifested as follows Figures (1A & 

1B): 

a. The renal corpuscles appeared 

with normal glomerular and 

interstitial capillaries, Visceral and 

parietal layers of Bowmanʼs 

capsule were seen separated by 

average Bowmanʼs space. 

b. Proximal and distal convoluted 

tubules were also observed in their 

normal pattern. 

     Sections stained with Massonʼs 

trichrome stain revealed few collagen 

fibers with normal distribution among the 

glomerular capillaries and in the 

interstitium Figures (2A & 2B). 

2. Concerning the tramadol treated group 

(over dose group, group III), 

haematoxylin and eosin-stained 

sections revealed the following 

findings Figure (1C): 

a. Various degrees of renal cortex 

affection. Focal areas were 

observed containing renal 

corpuscles with congested 

glomerular capillaries. Most renal 

corpuscles appeared with shrunken 

glomeruli and widened Bowmanʼs 

space. 

b) Proximal tubules had apoptotic 

epithelial lining. Intra luminal 

hyaline casts were also seen. 

C. Distal tubules were seen with 

irregular outline and widened 

lumen. 

     Sections stained with Massonʼs 

trichrome stain showed increased collagen 

fibers among the glomerular capillaries 

and in the interstitium as compared to the 

control group Figure (2C). 

3. On the other hand, sections from 

tramadol and N- acetyl cysteine 

treated group (group IV) stained with 

haematoxylin and eosin showed 

decrease in the changes seen in group 

III denoting incomplete recovery. The 

glomeruli appeared with normal size. 

The proximal tubules appeared with 

normal epithelial lining and partial 

loss of brush borders. Most of distal 

tubules appeared normal. Mildly 

congested interstitial blood vessels 

were also seen Figure (1D). 

     Sections stained with Massonʼs 

trichrome stain showed incomplete 

recovery in the form of focal areas with 

moderate amount of collagen fibers in the 

interstitium Figure (2D). 

Electron microscopic findings: 

1. Ultra structurally, sections from the 

renal cortex of adult male albino rats 

of: 1. The control group (group I) and 

tramadol treated (therapeutic dose) 

group (group II) showed normal 
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picture in the form of: Normal 

glomerular blood capillaries with 

average endothelial cells and regular 

basement membrane. The podocytes 

appeared with thin and separated foot 

processes and patent filtration slits 

Figures (3A&4A). The proximal 

tubular cells were seen with rounded 

euchromatic nucleus and closely-

packed microvilli. Numerous 

mitochondria and average basal 

lamina were also seen Figs. (3B&4B). 

The distal tubular cells revealed with 

few short microvilli and rounded 

centrally located nuclei with central 

nucleoli. Numerous mitochondria 

were also seen scattered in the 

cytoplasm Figures (3C&4C). 

2. Tramadol (over dose) treated group 

(group III) showed dilated glomerular 

capillaries. The glomerular filtration 

barrier appeared with irregular and 

thick glomerular basement membrane. 

The foot processes of the podocyte 

appeared fused and thick with narrow 

filtration slits Figure (5A). The 

proximal convoluted tubular cells 

contained pyknotic nuclei with 

clumped chromatin in the periphery 

and intra-nuclear inclusion bodies. 

Numerous swollen mitochondria, 

irregular and destructed basal lamina 

and multiple cytoplasmic vacuoles 

were also observed Figure (5B). The 

distal convoluted tubular cells 

appeared with rounded centrally 

located nuclei with clumped chromatin 

in the periphery. Numerous 

mitochondria were seen within 

irregular basal infoldings. Irregular 

basal lamina and cytoplasmic edema 

were also observed Figure (5C). 

3. Tramadol and N-acetyl cysteine 

treated group (group IV) showed 

slightly decrease in the changes noted 

in the tramadol (over dose) treated 

group (group III) denoting partial 

recovery Figure (6). 
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Figure (1): A photomicrograph of hematoxylin and eosin sections of the kidney 

showing: 

A) Average glomeruli (G) with average Bowman’s spaces (BS), average proximal tubules 

(P) with preserved brush borders (black arrows), average distal tubules (D) and average 

interstitial blood vessels (blue arrow) in group I. B) Average glomerulus (G) with average 

Bowman’s space (BS), average proximal tubules (P) with preserved brush borders (black 

arrows), and average distal tubules (D) in group II. C) Small-sized congested glomerulus 

(G) with widened and irregular Bowman’s space (BS), distal tubules (D) with irregular 

outline and widened lumen  and wide  proximal tubules (P) with apoptotic epithelial lining 

containing pyknotic nuclei (black arrow) and intra-tubular casts (blue arrow) in group III. 

D) Average glomerulus (G) with average Bowman’s space (BS), average distal tubules 

(D), proximal tubules (P) with partial loss of brush borders (black arrow) and mildly 

congested interstitial blood vessels (blue arrow) in group IV (H &E X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 THE POSSIBLE PROTECTIVE ROLE OF N-ACETYLCYSTEINE… 
1011 

Figure (2): A Photomicrograph of Masson's trichrome sections of the kidney showing: 

A) Average collagen distribution in glomeruli (G) (black arrow) and around tubules (red 

arrow) in group I. B) Average collagen distribution in glomeruli (black arrow) and around 

tubules (red arrow) in group II. C) An excess amount of collagen around tubules (black 

arrow) and thick fibrous bands (red arrow) in group III. D) Average collagen distribution 

in the glomerulus (black arrow) and around tubules (red arrows) in group IV (Masson's 

trichrome X 400). 

Figure (3): An electron photomicrograph of the renal cortex of adult albino rats of the 

group I showing: A) A part of a glomerulus showing regular basement 

membrane (red arrow), average podocytes (P) with average foot processes 

(blue arrow) and patent filtration slits (yellow arrow) and average endothelial 

cells (white arrow) (TEM x10000). B) A part of a proximal convoluted tubule 

showing cells with basally located euchromatic nucleus (N) and prominent 

nucleolus (red arrow), numerous mitochondria (blue arrow), dense long 

microvilli (yellow arrow) and average basal lamina (white arrow). (TEM x 

10000). C) A part of a distal convoluted tubule showing cells with few short 

microvilli (red arrow), rounded centrally located nuclei (N) with central 

nucleoli (blue arrow) and condensed chromatin in the periphery (yellow arrow) 

and numerous mitochondria (white arrow) (TEM x 5000). 
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Figure (4): An electron photomicrograph of the renal cortex of adult albino rats of the 

group II showing: A) A part of a glomerulus  showing average podocytes (P) 

with average foot processes (red arrow) and patent filtration slits (blue arrow), 

regular basement membrane (white arrow) and average capillaries (C) with 

average endothelial cells (yellow arrow). B) A part of a proximal convoluted 

tubule showing cells with basally located euchromatic nucleus (N) with 

prominent nucleolus (red arrow), numerous mitochondria (blue arrow), dense 

long microvilli (brush border) (yellow arrow) and average basal lamina (white 

arrow). C) A part of a distal convoluted tubule showing cells with few short 

microvilli (red arrow), rounded centrally located nucleus (N) with central 

nucleolus (blue arrow) and condensed chromatin in the periphery (yellow 

arrow) and numerous mitochondria (white arrows) (TEM x 10000). 

Figure (5): An electron photomicrograph of the renal cortex of adult albino rats of 

the group III showing: A) A part of a glomerulus showing thick irregular 

basement membrane (red arrow),  podocytes (P) with rarefied cytoplasm, thick 

(blue arrow), fused foot processes (yellow arrow) and narrow filtration slits 

(white arrow) and dilated capillaries (C). B) A part of a proximal convoluted 

tubule showing cells with markedly pyknotic nuclei (N) with intra-nuclear 

inclusion bodies  (red arrow) and clumped chromatin in the periphery (green 

arrow), scattered swollen mitochondria (blue arrows), many cytoplasmic 

vacuoles (yellow arrows) and destructed basal lamina (white arrow). C) A part 

of a distal convoluted tubule showing cells with round centrally located nuclei 

(N) with clumped chromatin in the periphery (red arrow), numerous 

mitochondria (blue arrow) within irregular basal infoldings (white arrow), 

irregular basal lamina (black arrow) and marked cytoplasmic edema (yellow 

arrow) (TEM x 10000). 
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Figure (6): An electron photomicrograph of the renal cortex of adult albino rats of the 

group IV showing: A) A part of a glomerulus showing average basement 

membrane (red arrow), average podocytes (P) with average foot processes 

(blue arrow) and patent filtration slits (yellow arrow) and mildly dilated 

capillaries (C) with average endothelial cells (white arrow) (TEM x 10000). B) 

A part of a proximal convoluted tubule showing cells with basally-located 

euchromatic nuclei (N) with prominent nucleoli (red arrow), average 

mitochondria (blue arrow), few scattered cytoplasmic vacuoles (yellow arrow) 

and inclusion bodies (black arrow), preserved brush borders (green arrow) and 

average basal lamina (white arrow) (TEM x 5000). C) A part of a distal 

convoluted tubule showing tubular cell with few short microvilli (red arrow), 

rounded centrally located nucleus (N) with prominent nucleolus (blue arrow) 

and condensed chromatin in the periphery (yellow arrow), numerous 

mitochondria (white arrow) and mild cytoplasmic edema (green arrow) (TEM 

x 10000). 

 

B)  Biochemical results and  statistical  analysis:   

The sera of blood samples were taken from the  rats of all groups at the end of their 

experimental period then sent to Royal Lab Tanta for analysis of urea and creatinine. The 

data were compared to the normal levels of urea and creatinine of the control group (group 

I). The two parameters were increased significantly in rats of group III while they came 

toward the normal range in group IV. In group II the results were within normal range. 

These data have been summarized in tables 1-2 and  graphics 1-2. 

 

Table (1): Comparison between the mean values of creatinine in the different studied 

groups (groups I, II, III, IV)  using analysis of variance (ANOVA) test. 

Group 
Control 

(n=10) 

Treated with 

therapeutic 

dose of 

tramadol 

(n=10) 

Treated 

with 

overdose 

of 

tramadol 

Treated with 

over dose of 

tramadol + N- 

Acetyl cysteine 

F test 
P 

value 

Mean ± SD 0.57±0.06 0.6 ± 0.06 2.7 ± 0.26 1.27 ± 0.10 469 0.0001 
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Graph. (1): Comparison between the mean values of creatinine in the different studied 

groups (groups I, II, III, IV). 

 

Table (2): Comparison between the mean values of urea in the different studied 

groups (groups I, II, III, IV) using analysis of variance (ANOVA) test. 

Group 
Control 

(n=10) 

Treated with 

therapeutic 

dose of 

tramadol 

 (n=10) 

Treated 

with 

overdose of 

tramadol 

Treated with 

over dose of 

tramadol + N- 

Acetyl cysteine 

F test 
p 

value 

Mean±SD 21.8±0.5 22.2 ± 0.4 56.48 ± 1.02 21.7 ± 0.4 7426 0.0001 

 

 

Graph. (2): Comparison between the mean values of urea in the different studied 

groups (group I, II, III, IV). 

 

 



 

 

 THE POSSIBLE PROTECTIVE ROLE OF N-ACETYLCYSTEINE… 
1015 

Interpretation of Statistical analysis: 

     Statistical analysis of the biochemical 

results using one way ANOVA (analysis 

of variance) test showed a statistically 

significant difference in tramadol treated 

(over dose) group (group III) (p value 

<0.05 was significant) as compared with 

control group (group I) and tramadol 

treated (therapeutic dose) group (group 

II). On the other hand, our findings 

showed no statistically significant 

difference detected in the control group 

(group I) and tramadol treated (therapeutic 

dose) group (group II). Also, our results 

revealed no statistically significant 

difference detected in the tramadol and N-

acetyl cysteine treated group (group IV) as 

compared with the control group (group 

I). 

 

DISCUSSION 

     N-acetyl cysteine (NAC) is a small 

molecule that can be freely filtered, with 

easy access to intracellular compartments 

and is very effective in neutralizing free 

radicals (oxidents) intra-cellularely 

(Aruoma et al., 2015; Harrison et al., 

2010). 

     Studies have implicated oxidative 

stress as one of the possible mechanisms 

of drug-induced renal toxicity (Santos et 

al., 2014). Hence, antioxidants (e.g. N-

Acetyl cysteine) could have potential as 

treatment for drug-induced renal toxicity 

(e.g. Tramadol). 

     In the current work, examination of 

haematoxylin and eosin-stained sections 

from the control and tramadol treated 

(therapeutic dose) groups revealed that the 

renal cortex was formed of numerous 

renal corpuscles and renal tubules with 

normal interstitium containing peritubular 

capillaries. Each renal corpuscle consisted 

of a glomerulus containing tuft of 

capillaries and surrounded by visceral and 

parietal layers of Bowmanʼs capsule 

which were separated by Bowmanʼs 

space. These results were in accordance 

with what was reported by previous 

studies (Rao et al., 2011). They added that 

the inner visceral layer of Bowmanʼs 

capsule was formed of highly 

differentiated cells called podocytes. 

     The cortical renal tubules were formed 

mainly of proximal and distal convoluted 

tubules. They were lined with simple 

cuboidal epithelium with central rounded 

nuclei. The luminae of the proximal 

tubules were irregular and narrower than 

the distal ones. Similar results were 

reported by previous studies (Ross and 

Pawlina, 2011). 

     In the present study, the histological 

picture of tramadol treated (over dose) 

group showed various degrees of renal 

cortex affection. Focal areas were 

observed containing renal corpuscles with 

congested glomerular capillaries and 

irregular parietal layer of Bowmanʼs 

capsule. These results were in 

concomitant with that reported by other 

studies (Awadalla and Salah eldin, 2015) 

who attributed the congested glomerular 

capillaries and more extensive changes in 

the form of atrophied glomeruli, wide 

urinary space and degenerated proximal 

and distal convoluted tubules to the pro-

oxidant effects of the tramadol over dose. 

     In agreement with other studies (Abd 

El-aal et al., 2016), some tubular cells had 

small pyknotic nuclei while others had 

intracellular vacuolations. Granular 

hyaline casts in the lumen of some tubules 
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and abnormal dilatation of others were 

also seen. 

     In accordance with other studies 

(Masini et al., 2012), tramadol over dose 

may induce apoptosis in many cell types. 

In the current work, tramadol over dose 

induced histological picture of acute renal 

failure in the form of small sized 

(shrunken) glomeruli, degeneration and 

swelling of the renal tubular cells with 

necrotic nuclei. Tubular dilatation and 

intraluminal casts were also observed. 

These results were in accordance with 

other studies (Sayed and Zidan, 2016). 

     Toxic ffects of tramadol over dose also 

were explained by previous studies that 

found that these toxic effects resulted 

from tramadol-induced lipid peroxidation 

of renal tissues. Lipid peroxidation of cell 

membranes leads to loss of membrane 

fluidity, changes in membrane potential 

and an increase in membrane 

permeability, all of which leads to 

alteration of the chemical compounds of 

the cells (Masini et al., 2012). 

     In the current work, examination of the 

haematoxylin and eosin stained sections 

from tramadol and N-acetyl cysteine 

treated group revealed nearly normal 

histological structure of the renal 

corpuscles. These results were in 

agreement with other studies (Aldini et al., 

2018). 

     In the present study, Massonʼs 

trichrome stained sections of the control 

and tramadol (therapeutic dose) treated 

groups clarified the presence of few 

collagen fibers in the renal cortex 

distributed among glomerular capillaries 

and in the interstitium. 

     Compared to the control group, 

tramadol over dose administration in 

group III caused an increase in the 

collagen fibers in the renal cortex 

distributed among the glomerular 

capillaries and the interstitium. 

     On the other hand, Massonʼs trichrome 

stained sections of tramadol and N-acetyl 

cysteine-treated group revealed few 

collagen fibers among the glomerular 

capillaries and the interstitium denoting 

partial recovery. 

     In the current work, electron 

microscope examination of ultrathin 

sections of the renal cortex of the control 

and tramadol treated (therapeutic dose) 

groups showed normal glomerular blood 

capillaries with average endothelial cells. 

The glomerular basement membrane 

appeared regular. Podocytes were also 

noticed with average foot processes and 

patent filtration slits. These results were in 

concomitant with other studies 

(Tryggvason and Wartiovaara, 2011). 

     Proximal tubular cells were seen with 

rounded euchromatic nucleus and closely-

packed microvilli. Numerous 

mitochondria and average basal lamina 

were also seen. These results were in 

agreement with previous studies 

(Figueiredo et al., 2018) who illustrated 

that the microvilli of the proximal tubule 

cells provide a large extensive surface 

area for unidirectional transport of solutes 

from the lumen to blood. 

     The lining epithelial cells of the distal 

convoluted tubules appeared with few 

short microvilli, rounded centrally located 

nuclei with central nucleoli and numerous 

mitochondria which seen scattered in the 

cytoplasm. These results were in 
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coinciding with other studies (Zhai et al., 

2016). 

     In the present work, ultrathin sections 

from the renal cortex of tramadol (over 

dose) treated group showed dilated 

glomerular capillaries with irregular 

basement membrane and distorted foot 

processes of the podocytes. Proximal 

convoluted tubular cells contained 

pyknotic nuclei with intra-nuclear 

inclusion bodies. Numerous swollen 

mitochondria, irregular and destructed 

basal lamina and multiple cytoplasmic 

vacuoles were also observed. The distal 

tubular cells appeared with rounded 

centrally located nuclei with clumped 

chromatin in the periphery. Numerous 

mitochondria were seen within irregular 

basal infoldings. Irregular basal lamina 

and cytoplasmic edema were also 

observed. These results were in agreement 

with other studies (Ali et al., 2015) who 

also reported these results. 

     In the present study, ultrathin sections 

from the renal cortex of adult male albino 

rats of the tramadol and N-acetyl cysteine-

treated group demonstrated the renal 

corpuscle containing normal glomerular 

blood capillaries with regular basement 

membrane. Podocytes were also seen with 

average foot processes. Tubular cells 

containing normal euchromatic nuclei and 

numerous normal mitochondria were also 

seen. Normal microvilli appeared at the 

apical cell membrane of the proximal 

tubular cells. 

     Statistical analysis of the biochemical 

results using one way ANOVA (analysis 

of variance) test illustrated a statistically 

significant difference in tramadol treated 

(over dose) group (group III) (p value 

<0.05 was significant) as compared with 

control group (group I) and tramadol 

treated (therapeutic dose) group (group 

II). On the other hand, our findings 

demonstrated no statistically significant 

difference detected in the control group 

(group I) and tramadol treated (therapeutic 

dose) group (group II). Also, our results 

exposed no statistically significant 

difference detected in the tramadol and N-

acetyl cysteine treated group (group IV) as 

compared with the control group (group 

I). 

CONCLUSION 

     The results of this study clarified that 

tramadol, when used in over doses causes 

histological changes in the renal cortex. 

However, these changes did not present 

when tramadol was used in low doses. 

Also, these changes slightly decreased 

with N-acetyl cysteine usage. 

     We recommend that renal 

investigations should be routinely done 

with tramadol treatment or tramadol 

abuse. We should be causious with 

tramadol a demonstration in patients with 

renal impairment. 
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اسيتيل سيستايين" علي التسمم  -لــ" ان الدور الوقائي المحتمل 

البالغه  الكلوي المحدث بالترامادول في الفئران البيضاء 

 )دراسه بالميكروسكوب الضوئي والالكتروني( 
 وحيد يسري محمد عبد العزيز ،احمد مصطفي كمال ،عبد العزيز محمد ابويوسف

 جامعة الازهر )القاهره( ،كلية طب ،التشريح والاجنهقسم 

E-mail: drabdulazizmoh25@gmail.com  

ــد دواء :المقدمههههه ــي  يعــ ــا علــ ــل مر  يــ ــي  عمــ ــ اعيه التــ ــك ال التــ ــن المســ ــادول مــ الترامــ

ــ   ــه االمــ ــ   الالاش المعتدلــ ــي عــ ــم فــ ــكل واســ ــت دش  بوــ ــادا و يســ ــديدا والالاش الحــ ــي الوــ لــ

ــر  ــا يعتبــ ــه  مــ ــادولوالم م ــ ــار الترامــ ــودايين   أثيرعقــ ــار الكــ ــأثير عقــ ــابه لتــ ــكن موــ  مســ

ــار  ــأثير عقــ ــن  ــ ــل مــ ــرال اقــ ــر مــ ــار اوعوــ ــر عقــ ــورفينع ويعتبــ ــتايين -انلمــ ــيتيل سيســ اســ

 ديــــه عــــدك ضتــــائس  مضــــاد  ل  ســــدالموــــت  مــــن الحمــــت الامي ــــي سيســــتايين و ــــو 

ــال  ــت دامه ،والألتهابـ ــم اسـ ــد  ـ ــد  وقـ ــ   الكبـ ــي انسـ ــل علـ ــن قبـ ــع مـ ــاث انريـ ــي ابحـ ــد  ،فـ وقـ

 . بين ان اعطاءا يؤدي الي  حسين الانس ه التالفه

ن  ـــــبا البحــــة  ــــو دراســـــ   ســــتولونيه باســـــت داش الهــــد  مــــ :بحههههه الهههههد  مهههه  ال

ــان ــب لبيــ ــي ال افــ ــأثيرال  الميكروســــكوب الضــــوئي والا ترونــ ــادول التــ ــار الترامــ ــامه لعقــ الســ

ــار ان ــل لعقـ ــائي المحتمـ ــدور الوقـ ــ  الـ ــا دراسـ ــ  وايضـ ــ   الكليـ ــي انسـ ــ-علـ ــتاييناسـ  يتيل سيسـ

 عضد  با التاثيرال 

ــم اســــت داش :الطههههرلأ وات وام المسههههتهدمه لههههي ههههه ا البحهههه  أربعــــين مــــن الفئــــران  قــــد  ــ

 : با الفئران الي اربم م موعال متساويه  الأ ي البيضاء البالغه و م  قسيم

 مثـــــل  ـــــبا الم موعـــــه الم موعـــــه الضـــــابطه وقـــــد  ـــــم اعطائهـــــا  :المجموعههههه اتولهههههي

 .م م /  م عن طري  انبوب  المعدك يوميا لمدك ث ثين يوما 30محلول ملح ب رع  

اعطيــــع  ــــبا الم موعــــه  لوريــــد الترامــــادول ب رعــــه دوائيــــه  قــــدر  :موعههههة الةا يههههةالمج

 عوميا لمدك ث ثين يومام م/  م عن طري  انبوب  المعدك ي 5ع15ب 

mailto:drabdulazizmoh25@gmail.com


 

 

 THE POSSIBLE PROTECTIVE ROLE OF N-ACETYLCYSTEINE… 
1021 

ــ   :المجموعهههههة الةالةهههههه ــادول ب رع عاليـــ ــد الترامـــ ــه  لوريـــ ــبا الم موعـــ ــاء  ـــ ــم اعطـــ  ـــ

 عيا لمدك ث ثين يوماعن طري  انبوب  المعدك يوم م م /   م 30سام (  قدر ب )

ــه  :المجموعههههه الرابعههههه ــ  عاليــ ــادول ب رعــ ــد الترامــ ــه  لوريــ ــبا الم موعــ ــاء  ــ ــم اعطــ  ــ

ــدر ب  ــامه(  قــ ــافه الــــي 30)ســ ــم بالاضــ ــم /   ــ ــار  م ــ ــتايين-انعقــ ــيتيل سيســ ــ   اســ ب رعــ

 عم م/  م  عن طري  انبوب  المعدك يوميا لمدك ث ثين يوما 100 قدر ب 

ــدا ال          ــاء المــ ــد انتهــ ــرانبعــ ــدير الفئــ ــم   ــ ــددا   ــ ــر  محــ ــاث الاثيــ ــلع باست وــ واستئتــ

 و الميكروســـــكوب ثـــــم  ـــــم  حضـــــير ا للفحـــــس بالميكروســـــكوب الضـــــوئي  الكلـــــي م هـــــا

 عوضضعع ال تائج للدراسال التحليليه والاحتائيه ،الا تروني ال افب 

ــو :النتهههها   ــكوب الضــ ــورل بالميكروســ ــي بــ ــال التــ ــع القطاعــ ــد اثبتــ ــي ئي قــ والالكترونــ

 :ل افب ال تائج التاليها

ــح فقـــ  ب ع1 ــي عول ـــع بمحلـــول ملـ ــبه للعي ـــال التـ ــه الاولـــيال سـ الم موعـــه  ،)الم موعـ

ــابطه ــد  (:الضــ ــه قــ ــال الكلويــ ــل الكريــ ــتولونيه ان  يكــ ــال الهســ ــرل الدراســ ــد ا هــ فقــ

ــرل  ــا  هـ ــه  مـ ــورك طبيعيـ ــر بتـ ــا  هـ ــا حولهـ ــدا ومـ ــه والبعيـ ــه القريبـ ــال الكلويـ الانيبـ

 عدمويه بوكل طبيعيمن الوعيرال ال

مــــن الترامــــادول )الم موعــــه  بال ســــبه للعي ــــال التــــي عول ــــع ب رعــــال دوائيــــه ع2

عطـــــاء الترامـــــادول ب رعـــــ  افقـــــد ا هـــــرل الدراســـــال الهســـــتولونيه ان  :الثانيـــــه(

دوائيــــه لــــم يحــــدث التــــاثيرال الســــام  التــــي احــــدثها الترامــــادول ب رعــــ  عاليــــه 

 :)سام ( حية وند ان

 لــــي المتــــبو ه بتــــبغ  الهيما و ســــلين والايوســــين: قــــد  هــــرل فيهــــاوــــرك الكق •

الكبيبــــال الكلويــــه والانابيــــل القريبــــه والبعيـــــدا الملتويــــه بح ــــم طبيعــــي ولـــــم 

ــه  ــدا والقريبــ ــال بومــــان او   ويــــب الانابيــــل البعيــ ــاظ فــــي حاف ــ ي حــــ  اي ا ســ

 .الملتويه

ــروش • ــون  رايكــ ــبغ  ماســ ــبو ه بتــ ــي المتــ ــرك الكلــ ــاقوــ ــر فيهــ ــد  هــ ــال  : قــ  ميــ

ــن ــدا مــ ــر  ائــ ــه  يــ ــول  طبيعيــ ــه وحــ ــال الكلويــ ــين الكبيبــ ــه بــ ــا  الكولاني يــ الاليــ

 عا لفه بومان وبين الانيبال الكلويه
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 رعـــــال ســـــامه مـــــن الترامـــــادول )الم موعـــــه بال ســـــبه للعي ـــــال التـــــي عول ـــــع ب .3

 :الثالثه( فقد ا هرل الدراسال الهستولونيه ان

ــبو  • ــي المتــ ــرك الكلــ ــلقوــ ــبغ  الهيما و ســ ــا ه بتــ ــر فيهــ ــد  هــ ــين:  قــ ين والايوســ

ــان ــال بومـ ــي حاف ـ ــاظ فـ ــغيرا وا سـ ــه بـ ــال  لويـ ــه  ، ريـ ــال  لويـ ــد انيبـ ــا ونـ  مـ

ــه ــاش  نانيــ ــي انســ ــوي علــ ــب و حتــ ــع  الت ويــ ــدا متســ ــه وبعيــ ــول  ،قريبــ واحتــ

ع  مــــا لــــوح  ايضــــا ونــــود ال  يــــا المبط ــــه لهــــا علــــي انويــــه دا  ــــه و  ــــاويب

 عفي بعت الاما ن ال  يا م كمو  ال واا

ــي  • ــادك فـ ــا  يـ ــر فيهـ ــد  هـ ــروش: قـ ــون  رايكـ ــبغ  ماسـ ــبو ه بتـ ــي المتـ ــرك الكلـ قوـ

ــين  ــان وبـــ ــه بومـــ ــول ا لفـــ ــه وحـــ ــال الكلويـــ ــين الكبيبـــ ــه بـــ ــا  الكولاني يـــ الاليـــ

 عهالانيبال الكلوي

ــه.4 ــال عاليـ ــع ب رعـ ــي عول ـ ــال التـ ــبه للعي ـ ــار  بال سـ ــا عقـ ــيب اليهـ ــادول واضـ ــن الترامـ مـ

ــتايي-ان ــيتيل سيســ ــد اســ ــه( فقــ ــه الرابعــ ــتولونيه ن )الم موعــ ــال الهســ ــرل الدراســ ا هــ

 : ان

ــين • ــلين والايوســ ــبغ  الهيما و ســ ــبو ه بتــ ــي المتــ ــرك الكلــ ــا قوــ ــر فيهــ ــد  هــ : قــ

ــه  ــدا الملتويـ ــه والبعيـ ــل القريبـ ــه والانابيـ ــال الكلويـ ــل الكبيبـ ــي  يكـ ــي فـ ــن ن ئـ  حسـ

ــة عــــادل  ــي وقــــل ب ســــب   حيــ ــي ح مهــــا الطبيعــ ــال الكلويــــه  قريبــــا الــ الكبيبــ

ــه ــه الثالثـ ــ  بالم موعـ ــان مقارنـ ــال بومـ ــي حاف ـ ــاظ فـ ــه الا سـ ــوح   ،ملحو ـ ــا لـ  مـ

ــا  ــاد  قريبـ ــد عـ ــه قـ ــه الملتويـ ــدا والقريبـ ــل البعيـ ــب الانابيـ ــا ان   ويـ ــم ايضـ ــي الح ـ الـ

ــ  الانا ــرل  لــ ــا  هــ ــي  مــ ــهع ما الطبيعــ ــر دا  ــ ــه  يــ ــ  طبيعيــ ــا بانويــ ــل ايضــ بيــ

 علوح  ايضا اضتفاء ونود ال  يا م كمو  ال واا

ــرك • ــون  ر قوــ ــبغ  ماســ ــبو ه بتــ ــي المتــ ــه الكلــ ــال طبيعيــ ــود  ميــ ــروش: ونــ ايكــ

ــن  ــدا مــ ــر  ائــ ــه  يــ ــول ا لفــ ــه وحــ ــال الكلويــ ــين الكبيبــ ــه بــ ــا  الكولاني يــ الاليــ

 عبومان وبين الانيبال الكلويه
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 : وعلي مستوي الميكروسكوب الالكترو ي النال  لقد وجد الاتي

ــح فقـــ   .1 ــي عول ـــع بمحلـــول ملـ ــبه للعي ـــال التـ ــه الاولـــي)ابال سـ الم موعـــه  ،لم موعـ

فقــــد ا هــــرل الدراســــال الهســــتولونيه ان الكريــــال الكلويــــه قــــد  هــــرل  :(الضــــابطه

ــرل  ــا  هـ ــت م   مـ ــدي م ـ ــاء قاعـ ــي  وـ ــ  علـ ــي محتويـ ــكل طبيعـ ــه بوـ ــال القريبـ الانيبـ

 عهمحتوي  علي انوي  طبيعيه و  عدال قاعديه م ت موالبعيدا 

)الم موعــــه مــــن الترامــــادول   رعــــال دوائيــــهبال ســــبه للعي ــــال التــــي عول ــــع ب ع2

: فقــــد اثبتــــع الدراســــال وال تــــائج الهســــتولونيه انهــــا  وــــبه نتــــائج الم موعــــه انيــــه(الث

ــابطه وان ــام   الضــ ــاثيرال الســ ــدث التــ ــم يحــ ــه لــ ــ  دوائيــ ــادول ب رعــ ــاء الترامــ اعطــ

 .التي احدثها الترامادول ب رع  عاليه )سام (

ب رعـــــال ســـــامه مـــــن الترامـــــادول )الم موعـــــه  بال ســـــبه للعي ـــــال التـــــي عول ـــــع  ع3

:قــــد ونــــد ان الحــــان  الكلــــوي الــــدموي احتــــوي علــــي  وــــاء قاعــــدي  بيبــــي الثالثه(

  يــــر م ــــت م وايضــــا ال  يــــا الط ئيــــه المبط ــــه ل نيبــــال القريبــــه والبعيــــدا الملتويــــه

انهـــا احتـــول علـــي انويـــه م كموـــه وميتو ونـــدريا م تف ـــه وف ـــوال بـــغيراع   ونـــد 

ــال  وشـــــو دل  ــا الانيبـــ ــال ســـــيتوب  ميه فـــــي بعـــــت ض يـــ ــا انتفاضـــ ــدا  ايضـــ البعيـــ

 عالملتويه

ــه  .4 ــال عاليــ ــال التــــي عول ــــع ب رعــ ــبه للعي ــ ــا بال ســ ــيب اليهــ ــادول واضــ ــن الترامــ مــ

فقـــــد ا هـــــرل الدراســـــال : اســـــيتيل سيســـــتايين )الم موعـــــه الرابعـــــه(-ان عقـــــار

 ـــــم الحيوانـــــال الهســـــتولونيه ان التغيـــــرال الهســـــتولونيه قلـــــع نســـــبيا فـــــي مع

 عاسيتيل سيستايين المضاد ل  سدا-ان المست دمه من ض ل  اثير عقار

ــه )ســـام  ( يـــؤدي الـــي الحـــاث اســـت داش  :خلاصهههة  تههها   البحههه  الترامـــادول ب رعـــ  عاليـ

ــ ــم ملحـ ــم  وسـ ــه مـ ــرك الكلويـ ــي القوـ ــالل فـ ــرر البـ ــاف  الضـ ــل واضـ ــي الانابيـ ــيتيل -انو  فـ اسـ

ــامه ــا مــــن  ــــبا الاثــــار الســ ــادول فــــي حــــين ان اســــت داش  ،سيســــتايين حســــ ع ن ئيــ الترامــ

ــ  )دو ــ  عاديـ ــه(ب رعـ ــب  ائيـ ــدث  ـ ــامهلا يحـ ــاثيرال السـ ــائب  ،ا التـ ــ  و ـ ــي بمتابعـ ــبا نوبـ لـ

ــه ــادول ب رعـــال عاليـ ــاول عقـــار الترامـ ــريت الـــبي يت ـ ــه للمـ ــه بوـــكل  الكليـ لفتـــرال طويلـ
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