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Abstract Introduction: Cyclosporine A (CsA) is considered powerful immunosuppressive drug which has 

improved the quality of life and survival rate of transplant patients and also used in autoimmune 

diseases. However, its use is limited by many side effects mainly nephrotoxicity. NAC is an 

antioxidant found to reduce CsA toxicity. Aim of the work: The study aims to determine the effect 

of exposure to cyclosporine on the kidney and to investigate the protective role of NAC. Methods: 

the study conducted on 50 adult male albino rats for 4 weeks, divided into 5 groups, group A the 

negative control group, group B the olive oil group (0.5 ml/d orally), group C the cyclosporine group 

(25mg/kg/d orally), group D the NAC group (600mg/kg/d orally) and group E the 

cyclosporine+NAC group. At the end of the study the evaluation was done by biochemical analysis 

and histopathology. Results: cyclosporine significantly affects the kidney by morphological changes 

in the form of dilatation of urinary space with congestion and lobulation of glomerullar capillaries in 

the renal corpusle. Proximal convoluted tubules showed degeneration of their cells with irregularity 

and destruction of brush border. Degeneration of distal convoluted tubules with exfoliation of some 

cells inside the lumen and the peritubular capillaries were congested and extravasated. Also 

cyclosporine affects the kidney by increasing serum urea and creatinine levels, while co-

administration of NAC with cyclosporine attenuate its effects. Conclusion: cyclosporine causes 

renal injury through oxidative stress and NAC as an antioxidant attenuates but not fully protect 

against cyclosporine induced injuries.  
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Introduction 

rgan transplantation is an important progress in 

the medical field that has extended human life. 

Also, immunosuppressive drugs are used to 

decrease organ rejection (Lu et al., 2020). 

There are many immunosuppressive agents 

used in transplant medicine one of them is cyclosporine 

A (CsA) which is a neutral agent that is derived from 

Cylindrocarpon lucidum Booth and Tolypocladium 

inflatum Gams fungi. Cyclosporine is used as an 

antibiotic, antifungal and antiparasitic agent (Fahr, 1993 

& Alazouny et al., 2014). 

Additionally, cyclosporine is used in the 

treatment of various autoimmune disorders such as 

rheumatoid arthritis idiopathic nephritic syndrome, 

psoriasis, uveitis and inflammatory bowel disease 

(Najafi et al., 2016). 

T lymphocytes are responsible for the immune 

response to a transplanted organ. Cyclosporine A 

suppress the synthesis of many cytokines as interleukin 

IL-2, IL-4, interferon-g and granulocyte-macrophage 

colony stimulating factor which are responsible of T 

cells activation (Damaino et al., 2015). 

The immune and inflammatory reactions are 

also regulated by many cytokines such as interleukins 1a 

and 1b, interleukin6, gamma-interferon and other 

lymphokines that can be suppressed by cyclosporine to 

decrease graft rejection (Lee, 2010). 

However, the use of cyclosporine is 

accompanied by several adverse effects such as 

nephrotoxicity, hepatoxicity, malignancies, increased risk 

of cardiovascular events, hypertension, dyslipidemia, 

gingival hyperplasia and hypertrichosis (Rezzani, 2006). 

The exact mechanism of chronic CsA toxicity 

has not been fully defined. By Experimental studies it was 

found that CsA enhances ROS formation. Furthermore, 

cyclosporine causes cell membrane and mitochondrial 

degeneration by increasing calcium influx into the cell 

which leads to oxidative stress and apoptosis. Also, CsA 

stimulates the release of some vasoactive mediators as 

angiotensin II, thromboxane and endothelin, that increase 

renal vascular resistance leading to renal hypoperfusion 

and injury (Farag et al., 2015). 

Cyclosporine A increases ROS formation 

which can affect many intracellular molecules as 

unsaturated fatty acids and transmembrane proteins. 

The oxidation of these molecules leads to increased 

cellular membrane permeability with disruption of 

many membrane functions and metabolic processes. 

Kidney dysfunction is the most common complication 

of CsA usage as about 30% of patients treated with 

CsA have moderate to severe kidney affection (cid et 

al., 2003). 

O 
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Cyclosporine A affects the kidney by decrease 

in creatinine clearance and increse creatinine and blood 

urea and potassium levels. Also, it causes renal tubular 

acidosis (Patel & Kobashigawa, 2004). 

Cyclosporine A nephrotoxicity can be acute or 

chronic. In the acute form there is renal vasoconstriction 

due to increased vasoactive mediator release. While, the 

chronic nephrotoxicity is characterized in addition by the 

development of structural damage, as arteriolopathy and 

tubulointerstitial fibrosis, these changes are irreversible 

that can lead to end-stage renal disease (Bobadilla & 

Gamba, 2007). 

There are many mechanisms responsible for 

cyclosporine nephrotoxicity including the activation of the 

renin-angiotensin system, enhancement of sympathetic 

tone, increased formation of endothelin, activation of 

cytochrome P450 enzymes in renal microsomes, and renal 

vasoconstriction. In addition, oxidative stress plays an 

imortant role in producing structural and functional renal 

affection (Mostafa-Hedeab et al., 2015). 

The vascular dysfunction caused by CsA is 

due to the imbalance between the vasoactive factors 

such as thromboxane and endothelin, and the 

vasodilator factors such as NO, prostacylines and 

prostaglandin E2 (Shahbazi et al., 2020). 

Additionally, chronic cyclosporine 

nephrotoxicity is mediated by many other mediators 

such as transforming growth factor beta (TGF beta), 

platelet derived growth factor (PDGF) and tumour 

necrosis factor alpha (TNF-alpha) (Fellstrom, 2004). 

As ROS playes an important role in CsA 

induced toxicity, antioxidants have been used to 

ameliorate the damages induced by CsA (Damiano et 

al., 2015). 

In experimental studies on acute CSA 

nephrotoxicity, antioxidants such as vitamin E, 

melatonin and carvedilol were found to improve renal 

function (Burdmann et al., 2003). 

N-acetyl-L-cysteine (NAC) is a powerful 

antioxidant as its usage increase glutathione formation 

to detoxify oxygen derived free radicals (ODFR) and 

other foreign substances. Also NAC improve tissue 

perfusion through decreasing vascular resistance (Tariq 

et al., 1999 & Kaya et al., 2008). 

So this study was done to determine the effect 

of exposure to cyclosporine on the kidney and to 

investigate the possible protective role of NAC. 

Materials and Methods: 

Animals 

The present work was conducted on 50 

sexually mature male albino rats purchased from 

animal house, faculty of medicine Assiut University. 

Their weight ranged from (180:220) gm at the 

beginning of the experiment. The animals were housed 

in stainless metal cages in a ventilated animal room 

under ambient temperature, 21± 3 °C. Animals were 

fed with standard pellet feed and water. They were 

acclimatized to the laboratory condition for one week 

before starting the treatment protocol. The protocol of 

ethics and husbandry conditions of animal research 

were considered and the study was approved by the 

ethical committee of Faculty of Medicine, Sohag 

University.  

Chemicals 

1) Cyclosporine A, cyclosporine in the form of soft 

gelatin capsules with a commercial name 

(Sandimmune, Neoral)® purchased from Novartis 

pharma and freshly dissolved in olive oil.  

2) N-acetyl cystein, NAC is water soluble powder, 

purchased from Pharco Co. Egypt, 25g /container.  

3) Olive oil, from commercial market. 

4) Kits of urea& creatinine, were purchased from 

Beckman Coulter Company for measurement of 

serum urea and creatinine. 

5) Hematoxyline and Eosin stains, from 

ALPHACHEMIKA. 

Animal groups and methods 

Rats were divided into 5 groups 10 rats each 

Group A: Negative control group, where animals 

received no treatment. 

Group B:  Positive control group where animals 

received olive oil with a dose of 0.5 ml / day orally by 

gavage for 4 weeks. 

Group C: CsA-treated group, where animals were 

treated by CsA dissolved in olive oil with a dose of 25 

mg/kg/day [double the therapeutic dose (Feagan et al., 

1994)] orally by gavage for 4 weeks (Zal et al., 2007).  

Group D: NAC-treated group, where animals were 

treated by NAC dissolved in water at a dose of 600 

mg/kg/day orally by gavage for 4 weeks (Saleh, 2014).  

Group E:  Combined CsA and NAC by the same doses 

as mentioned in groups C&D orally by gavage for 4 

weeks.  

Collection of blood samples 

Blood samples were collected before 

scarification from retro-orbital plexus into clean dry 

tubes. Blood samples then centrifuged [4000 

Revolutions per minute (Rpm) for 5 minutes]. The 

serum was separated and transferred to sterile screw 

capped vials for measurement of serum urea and 

creatinine levels.  

Histopathological examination 

At the end of the study rats were sacrificed by 

cervical decapitation under anesthesia by ether. The 

kidneys for all animals were fixed in formalin 10% and 

paraffin embedding. Then specimens were embedded 

in blocks for sectioning at 5 micro thicknesses. After 

this sections were processed for staining with 

hematoxylin and eosin (H&E) stain. Sections of the 

kidney were examined then photographed.  



10                                             Abdelkader et al. / Ain Shams J Forensic Med Clin Toxicol, 7/2021 (37): 8-15 

Statistical Analysis 

The data are demonstrated as mean ± SD. 

Differences between groups were determined by one 

way analysis of variance (ANOVA) and a post-hoc test 

of least significant difference (LSD) was assessed by 

Statistical package for social sciences (SPSS) software, 

version 24 for windows. Probability value for 

significance (P values) less than 0.05 were considered 

to be statistically significant. 

Results: 

Biochemical results: 

For urea and creatinine there was no 

significant changes in mean value of serum urea & 

creatinine between negative control group (group A) on 

one side and positive control (group B) & NAC treated 

group (group D) respectively on the other side as 

shown in table (1). 

The mean value of serum urea and creatinine 

levels in cyclosporine treated group (group C) showed 

significant increase (P<0.05) as compared to negative 

control group (group A), positive control group (group 

B) & NAC treated group (group D as shown in table 

(2). 

Combination of NAC with cyclosporine 

(group E) showed no significant increase in the mean 

value of serum urea compaired to negative control 

group, positive control group and NAC treated group. 

While there was significant increase in serum 

creatinine (P<0.05)   compaired to negative control 

group, positive control group and NAC treated group 

as shown in table (3). 

As regard comparison of cyclosporine + NAC 

treated group (group E) with cyclosporine group (group 

C), there was significant decrease in the in the mean 

value of serum urea and creatinine levels (P<0.05) as 

shown in table (4). 

Histopathological findings: 

Light microscopic examination of the negative 

control group (group A), positive control group (group 

B) and NAC treated group (group D) showed normal 

histological appearance of the kidney in the form of 

renal corpuscles, proximal convoluted tubules, loop of 

henel, distal convoluted tubules and collecting tubules 

with minimal interstitial tissue in between. The renal 

corpuscles were composed of glomeruler capillaries 

surrounded by Bowman’s space and capsule. The 

proximal convoluted tubules (P.C.T) were lined with 

simple cuboidal epithelium with acidophilic cytoplasm 

and had a brush border. The distal convoluted tubule 

(D.C.T) lined with cuboidal cells but had a wider 

lumen than the P.C.T with no signs of congestion or 

inflammation as shown in figure (1, 2& 4). 

Serial H&E stained sections from kidney of 

animals tested with cyclosporine (group C) showed 

dilatation of urinary space with congestion and 

lobulation of glomerullar capillaries in the renal 

corpusle. Proximal convoluted tubules showed 

degeneration of their cells with irregularity and 

destruction of brush border. Degeneration of distal 

convoluted tubules with exfoliation of some cells 

inside the lumen and the peritubular capillaries were 

congested and extravasated as shown in figure (3). 

Examination of the cyclosporine+NAC treated 

group revealed milder histopathological changes 

compared to group C (treated with cyclosporin) 

expressed as narrower urinary space and less congested 

glomerular capillaries. Some of P.C.T & D.C.T were 

more or less similar to the control group, while other 

tubules were degenerated (fig 5). 

  

 

 

 

 

Table (1): Statistical analysis of serum Urea & Creatinine in the negative control group (A) compared to positive 

control group (B) and NAC treated group (D) using ANOVA 

P-Value Mean ± SD Groups 

 

 

Parameters              

Negative 

control 

vs (NAC) 

Negative control 

vs positive 

control 

Group D 

(NAC) 

Group B 

(Positive control) 

Group A 

(Negative control) 

0.094 NS 0.547 NS 36.20 ± 2.58 38.00 ±  2.88 38.75 ± 0.975 Urea  (mg/dl) 

0.531 NS 0.955 NS 0.48 ± 0.04 0.494 ±  0.016 0.495 ±  0.020 Creatinine (mg/dl) 

*P: < 0.05   (significant), NS: Non significant, SD: Standard deviation 

Table (2): Statistical analysis of serum Urea & Creatinine in the cyclosporine group (C) compared to negative 

control group (A), positive control group (B) and NAC treated group (D) using ANOVA: 

P-value Mean ± SD Group 

 

 

 

Parameters 

Cyclosporine 

Vs 

NAC 

Cyclosporine 

Vs 

Positive control 

Cyclosporine 

Vs 

Negative control 

Group D 

(NAC) 

Group B 

(Positive 

control) 

Group A 

(Negative 

control) 

Group C 

(Cyclosporine) 

0.004* 0.003* 0.000* 36.20±2.58 38.00±2.88 38.75±0.975 59.44±8.23 Urea(mg/dl) 

0.000* 0.000* 0.000* 0.48 ± 0.04 0.494±0.016 0.495 ±  0.020 0.755± 0.036 
Creatinine 

(mg/dl) 

*P: < 0.05   (significant), SD: Standard deviation 
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Table (3): Statistical analysis of serum Urea & Creatinine in the cyclosporine + NAC treated group (E) 

compared to negative control group (A), positive control group (B) and NAC treated group (D) using ANOVA: 

P-value Mean ± SD 
Group 

 

 

 

Parameters 

NAC+ 

Cyclosporine 

Vs NAC 

NAC+ 

Cyclosporine 

Vs 

Positive 

control 

NAC+ 

Cyclosporine 

Vs 

Negative 

control 

Group D 

(NAC) 

Group B 

(Positive 

control) 

Group A 

(Negative 

control) 

Group E 

(NAC + 

Cyclosporine) 

0.06 NS 0.14 NS 0.4 NS 36.20±2.58 38.00±2.88 38.75±0.975 43.33±3.87 
Urea  

(mg/dl) 

0.000* 0.000* 0.000* 0.48±0.04 0.494±0.016 0.495±0.020 0.600±0.026 
Creatinine 

(mg/dl) 

*P: < 0.05   (significant), NS: Non significant, SD: Standard deviation 

Table (4): Statistical analysis of serum Urea & Creatinine in the cyclosporine + NAC treated group (E) 

compared to cyclosprine group (C) using ANOVA: 

P-Value 

Mean ± SD Groups 

 

Parameters              

Group C 

(cyclosporine) 

Group E 

(NAC+Cyclosporine) 

0.006*  59.44 ± 8.23 43.33  ± 3.87 Urea  (mg/dl) 

0.000* 0.755 ±  0.036 0.600±  0.026 Creatinine (mg/dl) 

*P: < 0.05   (significant), SD: Standard deviation 

  
Fig. 1: A photomicrograph of a magnified section in the 

kidney of the negative control group showing normal renal 

corpuscle (RC) with narrow urinary space, glumerular 

capillaries (G), proximal tubules (PT) with narrow lumen 

and brush border and distal tubules (DT) with wide lumen.   

H&E stain X 400 

Fig. 2: A photomicrograph of a magnified section in the 

kidney of the positive control group showing renal 

corpuscle (RC) with narrow urinary space, glumerular 

capillaries (G), proximal tubules (PT) with narrow lumen 

and brush border and distal tubules (DT) with wide lumen 

similar to the negative control group. H&E stain X 400 

 
 

Fig. 3: A photomicrograph of a magnified section in the 

kidney of the cyclosporine group showing renal corpuscle 

with wide urinary space (arrow), congested glumerular 

capillaries (G), proximal tubules (PT) and distal tubules 

(DT) showing degeneration with congestion of peritubular 

capillaries (C).    H&E stain X 400 

Fig. 4: A photomicrograph of a magnified section in the 

kidney of the NAC treated group showing renal corpuscle 

(RC) with narrow urinary space, glumerular capillaries 

(G), proximal tubules (PT) with narrow lumen and brush 

border and distal tubules (DT) with wide lumen similar to 

the negative control group. H&E stain X 400 
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Fig. 5: A photomicrograph of a magnified section in the kidney 

of the cyclosporine+NAC treated group showing renal 

corpuscle  with narrow urinary space (thin arrow), decrease 

glumerular capillaries congestion (G) compared to the 

cyclosporine group, proximal tubules (PT) and distal tubules 

(DT) show milder affection and others are still degenerated 

(thick arrow). H&E stain X 400 

 

Discussion  

The kidney is one of the organs related to the 

detoxification process. Several drugs, chemicals, and 

heavy metals affect the kidney by causing structural 

and functional changes (Parameshappa et al., 2012). 

One of the main complications of CsA 

treatment is kidney dysfunction. CsA nephrotoxicity 

can be divided into two major subgroups: (a) functional 

(basic) toxicity characterized by slight increase of 

serum creatinine and decreased glomerular filtration 

rate without significant morphologic lesions; (b) 

morphological forms of toxicity with tubular and/or 

vascular-interstitial lesions (Mihatsch et al., 1988). 

In the present study, it was found that the 

cyclosporine treated animals had significantly higher 

urea and creatinine levels compared to the control 

groups.  

Liu and Tan (2020) stated that cyclosporin A 

caused an increase in serum urea and createinine levels, 

and decrease in their clearance levels as compared to 

the control group 

Kanchana and Parameswari (2013) reported 

that oral administration of cyclosporine by a dose of 25 

mg/kg for 21 days was associated with significant 

elevation in the circulating levels of blood urea 

nitrogen and serum creatinine. These results were in 

agreement with the results recorded by Farag et al. 

(2015) and Haleagrahra et al. (2009) who stated that in 

CsA-treated rats, serum creatinine and urea levels were 

significantly increased compared to control rats. 

The increased levels of urea and creatinine 

observed in the present work were in accordance with 

the results of (Mostafa-Hadeab et al., 2015; Hussein et 

al., 2014; Xiang et al., 2013; Goksu Erol et al., 2013 

and Duru et al., 2008).  

In the present study, treatment with NAC 

alone did not cause significant change in urea and 

creatinine levels. Combination of NAC and 

cyclosporine caused significant decrease of urea and 

creatinine levels compared to cyclosporine treated 

group but these levels still higher than those of control 

groups. 

These results were consistent with Duru et al. 

(2008) who found that cyclosporine caused significant 

increases in serum urea and creatinine levels, while the 

treatment with NAC alone showed no significant 

change in serum urea and creatinine levels. 

Also Haleagrahra et al. (2009) stated that 

when NAC given with cyclosporine the renal function 

was significantly improved compared to CsA alone 

treatment group. But this improvement is partial 

compared to the control and NAC treated groups as the 

renal function still higher than normal levels.  

In the present study there was pathological 

changes found in the rat kidney of cyclosporine group. 

These changes were in the form of dilatation of urinary 

space with congestion and lobulation of glomerullar 

capillaries in the renal corpusle. P.C.T showed 

degeneration of their cells with irregularity and 

destruction of brush border and dilatation of the lumen. 

There was degeneration with exfoliation of some cells 

inside the lumen in the D.C.T and the peritubular 

capillaries were congested and extravasated.  

Liu and Tan (2020) reported that in 

cyclosporin A treated group there was marked vacuolar 

degeneration, atrophy, necrosis and exfoliation of 

kidney tubules, interstitial fibrosis, glomerular atrophy, 

and vascular congestion. Also, Al-Sa’aidi et al. (2019) 

found that cyclosporine caused obvious atrophy of 

glomeruli, necrosis of Bowman capsule lining, cystic 

dilation of renal convoluted tubules and necrosis of 

their lining. 

These results were in accordance with 

Mostafa-Hadeab et al. (2015) who found that the 
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nephrotoxic effects of cyclosporine cause prominent 

histopathological changes in the form of marked 

vacuolization of the cortical distal convoluted tubular 

epithelium, hyaline arteriolosclerosis, and cystic 

dilatation of the Bowman capsule. Moreover, 

interstitial nephritis and shrunken glomerular tufts were 

observed. Also in agreement with Kanchana and 

Parameswari (2013) reported that there were marked 

necrosis and dilatation of proximal tubules with tubular 

cell desquamation and massive infiltration with 

inflammatory cells after cyclosporine administration.  

Cid et al. (2003) also reported loss of proximal tubular 

cells brush border with dilatation, necrosis, and 

infiltration of white blood cells in the tubules of renal 

cortex.  

Haleagrahra et al. (2009) reported that there 

was tubular necrosis and hyalinization with thickening 

of blood vessels and congestion of interstitium of the 

kidney. There was also marked glumerular atrophy. 

There are several mechanisms responsible for 

chronic CsA induced nephrotoxicity including 1) 

activation of the renin-angiotensin-aldosterone system, 

2) renal vasoconstriction that lead to renal hypoxia and 

generation of reactive oxygen species that cause 

cellular injury and apoptosis and 3) increased 

transforming growth factor (TGF) production which 

increases extracellular matrix proteins production and 

decrease its degradation leading to renal fibrosis 

(Bobadilla & Gamba, 2007). 

Cyclosporine A increases renal ROS formation 

which increases cellular membrane permeability, 

changes ionic gradients, disrupts membrane functions 

and metabolic processes through its interaction with 

many intra-cellular molecules (Cid et al., 2003). 

In conditions of oxidative stress the cell 

induce several enzymatic and non-enzymatic systems 

to counteract the ROS and other free radicals but they 

are insufficient (Kanchana & Parameswari, 2013). 

In conditions of stress, swelling of the cell is 

the first response. This occurs due to impairment of 

pump systems as a result of energy metabolism 

imbalance leading to the accumulation of excessive 

fluid which appear as vacuoles in the cytoplasm 

(Goksu Erol et al., 2013). 

Cyclosporine A induced nephrotoxicity due to 

oxidative stress can be attenuated by inhibition of ROS 

formation or by increasing antioxidant activity (Lu et 

al., 2020). 

Therefore, in the last several years attention 

was forwarded to use antioxidants as new drug that 

could ameliorate the damages induced by CsA 

(Damiano et al., 2015). 

Some of these antioxidants are vitamin E, N-

acetylcysteine, melatonin and carvedilol which were 

found to improve renal function in experimental 

models of acute CSA induced nephrotoxicity 

(Burdmann et al., 2003). 

From previous studies, antioxidants cause an 

increase in the antioxidants levels and decrease in the 

peroxidation and ROS levels which can lead to 

improvement of the morphological and cyto-

histological structure of the tissues (Al Khatib et al., 

2019). 

In the present study when NAC were 

administered with cyclosporine the morphological 

changes were less compared to cyclosporine treated 

group in the form of decrease of urinary space of renal 

corpusles and decrease congestion of glomerular 

capillaries. Some of P.C.T & D.C.T were more or less 

similar to the control group, while other tubules were 

degenerated. This indicates NAC role in attenuating 

cyclosporine effect on the kidney. 

These results were in agreement with Duru et 

al. (2008) who stated that administration of NAC with 

CsA caused milder tubular atrophy and epithelial 

vacuolizations in the proximal tubules and the 

glomeruli maintained a better morphology when 

compared to the CsA-treated group alone. Also, Tariq 

et al. (1999) stated that combination of NAC with CsA 

significantly decrease histopathological changes caused 

by CsA. 

Haleagrahra et al. (2009) reported that 

combination of NAC with CsA attenuate pathological 

changes as most of the glomeruli appeared normal with 

minimal blood vessel thickening and decreased areas of 

congestion. Also, tubular atrophy was milder. 

N-acetylcysteine (NAC) is one of the 

powerful antioxidants as its combination with CsA 

increase the total antioxidant level both in the serum 

and kidneys. Also, N-acetylcysteine directly scavenges 

superoxide radicals. Additionally, the NAC intake 

increse GSH levels to detoxify ROS and other reactive 

substances (Duru et al., 2008). 

N-acetylcysteine can decrease vascular 

resistance and improve tissue perfusion resulting in 

decrease in oxygen free radicals formation and 

attenuation of cellular damage induced by CsA in the 

kidney (Haleagrahra et al., 2009). 

N-acetylcysteine has a direct relaxing 

action on vascular smooth muscle resulting in 

reduction of vascular resistance and improvement of 

tissue perfusion. Also, NAC can inhibit rennin 

angiotensin system, stimulate NO production and 

modulate  endothelin action on microvessels (Tariq et 

al., 1999). 

Additionally CsA cause nephrotoxicity by 

increasing intracellular calcium. This can be attenuated 

by NAC through the blockage of calcium channels and 

maintenance of calcium homeostasis (Haleagrahra et 

al., 2009). 

Concomitant administration of NAC with 

cyclosporine produced a mild decrease in blood 

cyclosporine level. Thus the alteration in bioavilability 

of cyclosporine by NAC may to some extent contribute 

to its protective effect (Tariq et al., 1999).  
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Conclusion: 
It has been found that cyclosporine has toxic 

effects on kidney functionally and pathologically. 

These effects attributed to oxidative stress. N-

acetylcystein is an antioxidant and has the ability to 

attenuate renal toxicity induced by cyclosporine but not 

provide full protection.  
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 البيضبء الفئران في سيستيه اسيتيل لألن المحسه والذور للسيكلوسبورن الكلوية السمية عه تجريبية دراسة

 1عالم امحد والء, 3السيد حممد هدى, 2تركى وجيه الرمحن عبد, 1هالل احلميد عبد مها, 1القادر عبد مصطفى مى

 الملخص العربي
ايضا  يعد عقارالسيكلوسبورين مثبط  قوى للمناعة وقد ادى استخدامه اىل ارتفاع معدل البقاء على قيد احلياة ملرضى زراعة األعضاء كما يستخدم المقدمة:

 ادد مضادا  االكسدة لعالج امراض املناعة الذاتية. ولكن استخدام السيكلوسبورن حيمل العديد من اآلثار اجلانبية منها التسمم الكلوى. ويعد االسيتيلسيستني
 الىت تستخدم للحد من مسية السيكلوسبورن.

 حتديد تأثري التعرض للسيكلوسبورين على الكلى وفحص الدور الوقائي لالسيتيلسيستيني. الهدف من الدراسة:

، اجملموعة الضابطة السلبية ، جمموعة زيت  جمموعا  5أسابيع مقسمة إىل  4من ذكور الفئران البيضاء البالغة ملدة  55اجريت الدراسة على  طريقة البحث:
جمم / كجم /يوم عن 655جمم / كجم / يوم عن طريق الفم( ، جمموعة االسيتيلسيستني  25مل / يوم عن طريق الفم( ، جمموعة السيكلوسبورين ) 5.5الزيتون )

 احليوي والفحص النسيجى ىف هناية البحث. طريق الفم( وجمموعة السيكلوسبورين + االسيتيلسيستني. مت إجراء التحليل الكيميائي

ر يؤثرالسيكلوسبورين بشكل كبري على الكلى ويسبب تغريا  مورفولوجية مثل اتساع املسادة البولية وادتقان الشعريا  الدموية.كما يسبب تكس نتائج البحث:
لدموية احمليطة. ويؤدى ايضا اىل زيادة مستويا  اليوريا والكرياتينني. ولكن ىف خاليا االنابيب الكلوية وظهور بعض منها ىف جتويف االنابيب وادتقان الشعريا  ا

 تناول االسيتيلسيستني حيد من مسية السيكلوسبورن.

 يتسبب السيكلوسبورين يف إصابة الكلى عن طريق اإلجهاد التأكسدي ولكن االسيتيلسيستني كادد مضادا  االكسدة يقلل ولكن ال يوفر احلماية الخالصة:
 كاملة ضد اإلصابا  النامجة عن السيكلوسبورين.ال
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