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Abstract 
Background and aim: Paracetamol is a widely used analgesic antipyretic medication. At high doses 

paracetamol can induce kidney damage. The current study aimed to compare the renoprotective 

effects of vitamin E versus sodium hydrosulfide (NaHS), a prominent hydrogen sulfide donor on 

acute overdose paracetamol-induced renal damage. Methods: Thirty-two male albino rats were 

randomly divided into 4 groups (8 rats each) including: (1) Control group (C): received no treatment 

just the vehicle. (2) Paracetamol group (P): in which rats received paracetamol at a dose of 2 gm/kg 

body weight as a single dose orally by oral gavage, (3) Paracetamol + Vitamin E (E): in which each 

rat received pretreatment plus vitamin E with a dose of 100mg/kg body weight as a single dose by 

intraperitoneal injection 24 hours before receiving paracetamol, and (4) Paracetamol + NaHS (H):in 

which each rat received pretreatment plus NaHS with a dose level of 56µmole/kg once daily for 2 

days by intraperitoneal injection. The second dose is given 1 hour before receiving paracetamol. At 

the end of the experiment, blood samples were collected for estimation of serum levels of renal injury 

markers; urea, creatinine, as well as serum tumour necrosis factor-α (TNF-α), B-cell leukemia/ 

lymphoma-2 (Bcl-2), and reduced glutathione (GSH) levels. Kidney samples were collected for 

histopathological examination as well as chemical estimation of malodialdehyde (MDA). Results: 

Induction of acute renal injury caused marked deterioration in kidney functions as evidenced by 

histopathological examination, significant high serum levels of renal injury markers, TNF-α and tissue 

MDA along with significant reduction in Bcl-2 and GSH levels as compared with the control group. 

Administration of vitamin E and NaHS significantly abolished the adverse effects of renal injury as 

evidenced by histopathological examination, significant reductions in renal injury markers, TNF-α, 

along with increased Bcl-2 levels. Also there was improvement in oxidative status in terms of reduced 

MDA levels along with preserved GSH. Vitamin E produced more significant improvement on kidney 

injury as evidenced by percentage changes in different parameters and restoration of normal kidney 

architecture. Conclusion: Paracetamol overdose can induce kidney damage.  Vitamin E and NaHS 

proved to be protective against this damage mostly via anti-inflammatory, antioxidant, and 

antiapoptotic effects. Vitamin E was more powerful in its protection; combination of both drugs can 

be used, as a new combination method which may be more effective against acute kidney injury. 
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Introduction 
Paracetamol is a frequently used pain killer. It 

is generally regarded as a safer drug with regard 

to kidney function compared to non-steroidal 

anti-inflammatory drugs, which are known to 

contribute to the development of acute kidney 

injury (AKI)
(1)

.  However, little is known about 

the association between Paracetamol and AKI. 

Previous case reports
(2,3)

 and cohort studies
(4,5)

 

had suggested an association between suprathe-

rapeutic doses of paracetamol and AKI. 

 

Scientists had found that oxygen free radicals 

play an important role in AKI and cause 

extensive damage to DNA, proteins, and 

carbohydrates. During AKI, oxygen free 

radicals have the potential to activate signaling 

pathways, such as the nuclear factor kappa B 

(NFkB) pathway and nuclear factor (erythroid-

derived 2)-like 2 (Nrf2) pathway, in addition to 

having the ability to further activate some 

transcription factors (AP-1, Nrf2, and P50) as 

well as activate an antioxidant response and  
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inflammation. This response elicits oxidative 

and nitrosative stress, which then leads to 

cellular damage
(6)

. Furthermore, ROS could 

induce lipid peroxidation (LPO) and result in a 

large production of secondary products, such as 

malondialdehye which is known as second 

messenger of free radicals. High concentration 

of MDA in kidney tissue indicates renal toxicity 

and eventually lead to increased membrane 

rigidity as well as abnormal endothelial 

function, which may be involved in the 

pathophysiology of AKI
(7)

. 

 

Vitamin E is a component of vegetable oils that 

is found in nature in four different forms: α, β, 

γ, and δ-tocopherol. Vitamin E is the main 

antioxidant vitamin transported in the blood 

flow by the lipid phase of plasma lipoprotein 

particles
(8)

. 

 

The α-tocopherol represents over 90% of total 

tocopherol. It is the one that has the strongest 

biological antioxidant activity and is widely 

distributed in tissues and plasma. While vitamin 

E has various biological functions including 

enzymatic activity, gene regulation, and 

inhibition of platelet aggregation, the most 

important role of vitamin E is considered to be 

strong antioxidant. As reactive oxygen species 

have been known to play an important role in 

the development of AKI. Vitamin E is able to 

bind to various reactive oxidant species such as 

superoxide free radicals, and it is possible to 

prevent damage caused by reactive oxygen 

species
(9)

.  

 

H2S is a member of the growing family of 

gasotransmitters. Once regarded as a noxious 

molecule predominantly present in the 

atmosphere, H2S is now known to be synthe-

sized endogenously in mammals. It regulates a 

variety of physiological processes such as 

vasorelaxation, neuromodulation, and inflamm-

atory responses. It is recognized as an important 

signaling molecule that has the ability to 

neutralize a variety of ROS as well as increase 

cellular glutathione levels through activation of 

gamma‐glutamylcysteine synthetase, and 

reduction of the disulfide bonds. Patients with 

cystathionine beta-synthase deficiency tend to 

produce a lesser amount of H2S; suggesting that 

these patients are likely more prone to oxidative 

stress‐mediated damages due to the excessive 

production of homocysteine that induces 

oxidative stress through the formation of ROS, 

including superoxide anion and hydrogen 

peroxide 
(10)

. 

 

Therefore, the present study was designed to 

investigate and compare the potential protective 

effects of vitamin E versus NaHS on acute renal 

injury produced by a single overdose of 

paracetamol and the possible underlying 

mechanisms mediating such effects in adult 

male albino rats. We focused on the effects of 

both drugs at multiple levels including 

structural modifications, oxidative stress 

markers, inflammatory markers, and apoptosis.  

 

Materials and Methods 
Animals:  

Thirty-two adult male albino rats of local strain, 

weighing 150–250 g, about 12-15 weeks old, 

were included in the present study. Rats were 

purchased from the National Research Centre, 

Cairo, Egypt. Animals were housed in groups 

(8 rats each) in stainless steel cages to provide 

adequate space for free movement and 

wandering (40 cm × 40 cm × 25 cm) at room 

temperature with natural dark/light cycles, and 

were fed a standard diet of commercial rat chow 

(Nile Company, Egypt) and tap water ad 

libitum for 2 weeks for acclimatization. All 

experimental procedures done to the rats were 

in accordance with our institutional guidelines. 

The protocol was ethically approved by The 

Laboratory Animals Maintenance and Usage 

Committee of the Faculty of Medicine, Minia 

University. 

 

Experimental design  

The rats were randomly divided into Four 

experimental groups (n = 8) as follows: 

1. Control group (C): The rats of this group 

received saline by oral gavage and were left 

freely wandering throughout the period of the 

experiment. 

2.  Paracetamol group (P): The rats in this 

group received paracetamol at a dose of 2 

gm/kg body weight given as a single dose 

orally by oral gavage 
(11).

 

3.  Paracetamol + Vitamin E (E): The rats in 

this group received pretreatment of vitamin E 

with a dose of 100mg/kg body weight that is 

received as a single dose that is received by 

intraperitoneal injection 24 hours before 

receiving paracetamol
(12)

. 

4.  Paracetamol + NaHS (H): The rats in this 

group received pretreatment of NaHS with a 

dose level of 56µmole/kg once a day for 2 days 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
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by intraperitoneal injection. The second dose is 

given 1 hour before receiving paracetamol
 (13)

. 

At the end of all experiments, rats were 

sacrificed by decapitation after overnight 

fasting and blood samples were obtained. Blood 

samples were collected in tubes and left to clot 

at room temperature then centrifuged at 3000 

rpm for 15 min in a cooling centrifuge. The 

supernatant serum was then withdrawn into 

labeled eppendorf tubes and stored at -20° C till 

the time of the assay. 

The kidneys were excised, one of them was 

stored at −80 °C for further biochemical assay 

and the other kept in formalin for histo-

pathological examination. 

 

Biochemical analyses 

- Urea, creatinine, by enzymatic colorimetric 

commercial kits (Biodiagnostic, Egypt) 

following the manufacturers’ instructions. 

- TNF-α by ELISA method (CUSABIO, 

China). 

- B-cell leukemia/ lymphoma-2 (Bcl-2) by 

enzyme-linked immunosorbent assay kit 

(ELISA) (Calbiotech, USA). 

- Serum reduced glutathione  (GSH) by Direct 

colorimetric method 
(14)

 (ELABSCIENCE – 

CAT  No. E-BC-K030). 

 

Preparation of tissue homogenates 

Specimens from kidneys were homogenized in 

potassium phosphate buffer 10 mM pH7.4 .The 

ratio of tissue weight to homogenization buffer 

was 1:10. The homogenates were centrifuged at 

5000 rpm for 10 min at 4°C. The resulting 

supernatant was used for determination of renal 

contents of Malodialdehyde (MDA) according 

to the method of
(15)

.  

 

Histological study 

Multiple small specimens of renal tissue were 

obtained from each animal then rapidly fixed in 

10% neutral-buffered formalin, dehydrated, 

cleared with xylene. After that specimens were  

embedded in paraffin wax. The sections (5 -

7μm thick) were stained with Hematoxylin and 

Eosin stain (H&E) to evaluate the histo-

pathological structure 
(16)

.  

 

Photography 

The photography was performed in Histology 

department, Faculty of medicine, Minia 

University. Digital camera adapted to an 

Olympus (U.TV0.5XC-3) light microscopy 

used in this study. Images were carried out 

using Adobe Photoshop.  

 

Morphometric study 

The scorings was performed in 8 non 

overlapping fields from each slide. The renal 

sections were graded according to the histo-

pathological damage occurring in glomeruli, 

tubules, vessels using a semi-quantitative scale. 

An overall histo-pathological score for each 

kidney was calculated
(17)

. 

 

Statistical analysis 

Data were expressed as mean ± standard error 

of the mean (M ± SEM). Statistical analysis 

was performed using Graph pad Prism V8 

program (GraphPad Software, Inc. San Diego, 

USA) and significant difference between 

groups was done by one-way ANOVA 

followed by Tukey-Kramar post hoc test for 

multiple comparisons. A p value ≤ 0.05 was 

considered statistically significant. 

 

Results 
Effect of overdose Paracetamol adminis-

tration with and without treatment on renal 

injury markers (serum urea and creatinine): 

As shown in table 1, administration of a single 

overdose of paracetamol resulted in significant 

increase in renal injury markers (serum urea and 

creatinine) as compared with control group. On 

the other hand, administration of both vitamin E 

and NaHS reversed the condition and caused 

significant decrease in renal injury markers as 

compared with control group. 
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Table 1: Effect of overdose Paracetamol administration with and without treatment on renal 

injury markers (serum urea and creatinine): 

 

Parameter C P E H 

Urea (mg/dl) 

% change from C group 

% change from P group 

15.45±2.45 

 

70.25±5.44
a
 

+253.7 

 

16.37± 1.89
 b
 

 

- 76.70 

26.43±3.68
b 
 

 

-49.57 

Creatinine (mg/dl) 

% change from C group 

% change from P group 

0.75±0.06 3.25±0.9
 a
 

+333.3 

0.93±0.4
 b
 

 

-71.38 

0.98±0.6
 b
 

 

-69.84 

Data are expressed as mean ± SEM of eight rats per group. 
a
, significant difference from control 

group; 
b
, significant difference from P group. C: Control, P: Paracetamol, E: Vitamin E, and H: 

Sodium hydrogen sulfide. p ≤ 0.05. 

 

Effect of overdose Paracetamol administ-

ration with and without treatment on serum 

TNF-α, Bcl-2, GSH, and tissue MDA: 

As shown in table 2, administration of a single 

overdose of paracetamol resulted in significant 

increase in the serum inflammatory marker, 

TNF-α and oxidative stress tissue marker, 

MDA along with significant decrease in serum 

antiapoptotic factor Bcl-2 and GSH (another 

oxidative stress marker) levels as compared 

with control group. On the other hand, 

administration of both vitamin E and NaHS 

reversed the condition and caused significant 

decrease in TNF-α and MDA along with 

significant increase in serum Bcl-2 and GSH 

levels as compared with control group. 

 

 Table 2: Effect of overdose Paracetamol administration with and without treatment on 

serum TNF-α, Bcl-2, GSH, and tissue MDA 

 

Parameter C P E H 

 Serum TNF-α (pg/ml) 

% change from C group 

% change from P group 

15.45±2.23 49.50±3.22
a
 

+220.38 

19.33±2.42
b
 

 

-60.95 

20.25±2.12
b
 

 

-59.09 

Serum Bcl-2(ng/L) 

% change from C group 

% change from P group 

71.45±2.89 

 

52.77±3.67
a
 

-26.14 

67.90±3.60
b
 

 

+28.67 

62.40±2.97
b
 

 

+18.24 

Serum GSH(mg/dl) 

% change from C group 

% change from P group 

14.23±1.56 7.45±1.89
a
 

-47.64 

12.24±2.70
b
 

 

+64.29 

10.12±1.90
b
 

 

+35.83 

Renal MDA(nmol/mg tissue) 

% change from C group 

% change from P group 

36.45±3.20 67.70±2.80
a
 

+85.73 

45.23±4.20
b
 

 

-33.19 

52.30±4.23
b
 

 

-22.74 

Data are expressed as mean ± SEM of eight rats per group. 
a
, significant difference from control 

group; 
b
, significant difference from P group. C: Control, P: Paracetamol, E: Vitamin E, and H: 

Sodium hydrogen sulfide. p ≤ 0.05. 

 

 

 

Results of histological examination: 

H & E results: 

The renal tissue of control group displayed 

normal lobular organization. The renal 

corpuscles were seen with their Bowman's 

spaces. The proximal convoluted tubules (PCT) 

were noticed containing narrow lumen while 

the distal convoluted tubules (DCT) showed 

wide lumen (Figure 1). 

H & E sections from paracetamol group showed 

various morphological changes, there was sever 

disturbed normal lobular architecture. The 

dilated blood vessels containing hemosiderin 

pigment and the distorted renal corpuscle were  

clearly noticed. Higher magnification of some 

sections showed numerous vacuolated and 

pyknotic cells (Figure 2).  
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While, the Vit E group showed restoration of 

the normal lobular architecture except at focal 

areas which showed mild congested blood 

vessels. With higher magnification, little vacuo-

lated and pyknotic cells were seen (Figure 3). 

Additionally, in H2S group disturbed normal 

lobular architecture was frequently seen. With 

higher magnification, distorted renal corpuscle, 

vacuolated and pyknotic cells were seen (Figure 

4).

 

Figure 1: Photomicrographs of the renal tissue of control group showing: A) normal lobular 

architecture. B) Higher magnification showing normal renal corpuscle (RC) with its Bowman's space 

(black star). Notice the PCT (red star) and DCT (blue star) containingthevesicularnuclei. 

(H&E;AX100;BX400)  

 

 

 

Figure 2: Photomicrographs of the renal tissue of paracetamol group showing: A) Disturbed normal 

lobular architecture (star). Notice the dilated blood vessels (BV) containing hemosiderin pigment 

(circle) and the distorted renal corpuscle (RC). B) Higher magnification showing numerous vacuolated 

(V) and pyknotic (rectangle) cells. H& E;AX100; BX400 
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Figure 3: Photomicrographs of the renal tissue of Vit E  group showing: A) Apparent normal lobular 

architecture except at focal areas showing mild congested blood vessels (BV). B) Higher 

magnification showing little vacuolated (V) and pyknotic (rectangle) cells. H& E;AX100;BX400 

Figure 4: Photomicrographs of the renal tissue of H2S group showing: A) Disturbed normal lobular 

architecture (star). B) Higher magnification showing distorted renal corpuscle (RC) ,vacuolated (V) 

and pyknotic (rectangle) cells. H & E;AX100; BX400 

 

 

Morphometric study: 

In this current work, there was a highly 

significant increase in renal tissue damage 

(according to the histo-pathological scoring) in 

paracetamol group if compared with the control 

group (P<0.001). It was a highly significant 

between paracetamol group and group treated 

with Vit. E (P<0.001). While, it was a weak 

significant between paracetamol group and 

group treated with H2S (P<0.05) (Table 3). 

 

Table 3: Histo-pathological injury scores for kidneys from all studied groups: 

 

 

Parameter 

 

C 

 

P 

 

E 

 

H 

Histological score 0.25±0.16 15.25±0.88
a
 4.63± 0.50

 b
 2.00±0.70

 b
 

Data are expressed as mean ± SEM of eight observations per group. 
a
, significant difference from 

control group; 
b
, significant difference from P group. C: Control, P: Paracetamol, E: Vitamin E, and 

H: Sodium hydrogen sulfide. P ≤ 0.05. 

 

Discussion 
Paracetamol is one of the most commonly used 

analgesic and antipyretic drugs, available 

without a prescription, both in mono- and multi-

component preparations. It is the drug of choice 

in patients that cannot be treated with non-

steroidal anti-inflammatory drugs (NSAID), 

such as people with bronchial asthma, peptic 
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ulcer disease, hemophilia, salicylate-sensitized 

people, and children under 12 years of age, 

pregnant or breastfeeding women. It is 

recommended as a first-line treatment of pain 

associated with osteoarthritis
 (18)

.  

 

As there is a fact that there is no drug without 

side effects, paracetamol, especially when taken 

regularly and in large doses (> 4 g/day), there is 

a risk of serious side effects. Paracetamol 

overdose causes acute renal failure, and chronic 

exposure to paracetamol has been linked to 

chronic renal failure
(19)

. An official medical 

package leaflet published in Japan stated that 

paracetamol is contraindicated in patients with 

severe renal impairment in order to prevent 

further renal damage 
(20)

.  

 

As a type of nephropathy, acute kidney injury 

(AKI) has a high morbidity and mortality rates 

in clinical investigations. However, the 

treatment options for this intractable disease are 

still currently limited. Reactive oxygen species 

(ROS) have been shown to play a key role in 

AKI, causing extensive damage to DNA, 

proteins, and carbohydrates 
(6)

. Looking at in 

vitro data, paracetamol in therapeutic doses is 

said to induce fibroblast proliferation, possibly 

resulting in kidney injury, but its clinical 

implications have not yet been proven
(21)

. 

 

In the present study, we aimed to investigate 

and compare the possible renoprotective effects 

of vitamin E versus NaHS (a prominent 

hydrogen sulfide donor) on single acute 

overdose paracetamol-induced renal damage in 

adult male albino rats. 

Oral administration of single overdose of 

paracetamol resulted in marked kidney damage 

as evidenced by histopathological examination, 

significant high serum levels of renal injury 

markers (urea and creatinine), TNF-α  and 

tissue MDA along with significant reduction in 

Bcl-2 and GSH levels as compared with the 

control group.  

 

Our findings are in agreement with other 

previous studies
(7)

 who said that, at therapeutic 

doses, paracetamol is metabolized via 

glucuronidation and sulfation reactions in the 

liver which result in the water-soluble meta-

bolites that are excreted via the kidney. When 

large doses of paracetamol are ingested, there is 

more severe GSH depletion as well as massive 

production of metabolites such as lipid 

peroxides, which increase the toxicity, leaving 

large amounts of reactive metabolite unbound.  

This process disrupts homeostasis and initiates 

apoptosis and kidney dysfunction. Progressive 

increase in the production of reactive species of 

oxygen (ROS) and subsquent decrease in 

antioxidants after CKD appears to be the key 

features for the pathophysiology of CKD. 

Hence, a significant increase in oxidative stress 

may stimulate cell hypertrophy and prolife-

ration and inflammatory-cell infiltration
 (22)

. 

 

Oxidative stress could accelerate renal injury 

progression by inducing cytotoxicity. In 

agreement with this is the observation that 

plasma malonyldialdehyde values are accom-

panied by increases in renal malonyldialdehyde 

levels in rats with renal mass reduction, 

suggesting that plasma ROS levels could reflect 

local ROS production in kidneys
(23)

. 

In the present work, significant increase in both 

serum creatinine and urea on paracetamol 

administration is correlated with
(24)

, who found 

that paracetamol promotes increase of urea and 

creatinine leading to uremia. Increased plasma 

urea is due to the higher rate of plasma urea 

production, which exceeds the rate of urea 

clearance due to renal cytotoxicity resulting in 

malfunction of the kidney. Tissue creatinine 

breakdown increases plasma creatinine level 

when nephrotoxicity occurs  

 

Our data showed that paracetamol admini-

stration resulted in significant decrease in the 

antiapoptotic marker; Bcl-2. Induction of 

apoptosis and viability of the cells is regulated 

by the expression of Bcl-2 through maintenance 

of cytochrome c release from the 

mitochondria
(25)

. Our results are correlated 

with
(26)

 who found that paracetamol induced 

apoptosis of cultured murine tubular epithelial 

cells through a caspase-mediated mechanism 

that involves caspase-9 and caspase-3 in a 

cytochrome c and Smac/DIABLO–independent 

manner. Caspase-12 has been reported to cleave 

caspase-9 in vitro in the absence of cytochrome 

c
(27)

. Also,
(25)

, found that, the oxidative stress by 

hydrogen peroxide led to suppression of Bcl-2 

level in MG63 cells (osteosarcoma cells).
(28)

 

have evaluated inflammatory markers as well as 

markers of oxidative stress in a group of 

patients with CKD stages. Renal dysfunction 

was accompanied by higher levels of lipid 

hydroperoxide and oxidized LDL as compared 

with subjects with normal function. In addition, 
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they have observed higher CRP, TNF- α, and 

IL-1b levels in uremic patients than in age-

matched subjects with normal renal function.  A 

correlation was also found between oxidized 

LDL and CRP, supporting the inflammation 

oxidative stress link. Inflammation is reported 

to be central common events in the 

pathogenesis of AKI 
(29)

. TNF-α is an important 

pro-inflammatory cytokine that is a marker of 

AKI severity
(30)

. All these data are correlated 

with our results in the form of significant 

increase of TNF-α after paracetamol admini-

stration. This may be due to renal damage alone 

or due to the toxic effects of ROS. Also, this 

increase in TNF-α resulted in more kidney 

damage. 

 

Administration of vitamin E significantly 

abolished the adverse effects of renal injury as 

evidenced by histopathological examination, 

significant reductions in renal injury markers, 

and TNF-α, along with increased Bcl-2 levels. 

Also there was improvement in oxidative status 

in terms of reduced MDA levels along with 

preserved GSH.  

 

In the present study, the antioxidant effects of 

vitamin E are correlated with previous results 

which found that  oral supplementation of α-

tocopherol was found to maintain the cellular 

redox status by maintaining the activities of 

SOD, CAT, GPX, glutathione reductase and 

down-regulation in the levels of lipid peroxides, 

hydroxyl radical and hydrogen peroxides 

generation
(31)

. Also, 
(32)

 found that, in the non-

hydrophobic portion of α-tocopherol, there is 

the hydroxyl radical (HO), whose atom of 

hydrogen is easily removable. So, when peroxyl 

free radicals are generated during lipid 

peroxidation, they are likely to combine with 

fatty acids of the tail of vitamin E, thus stopping 

to withdraw electrons from membrane fatty 

acids. So, vitamin E acts as a scavenger of free 

radicals due to its structural characters. 
 

Strong attenuation of the oxidative stress by 

vitamin E may be the cause of improvement of 

kidney injury and consequently the reduction of 

renal injury markers, the inflammatory marker 

TNF-α and the increase in the antiapoptotic 

factor Bcl-2.  

 

However, it is important to note that the 

biological functions of vitamin E are not just 

limited to antioxidant capabilities as vitamin E 

has other biological functions, such as 

enzymatic activity and gene regulation, which 

may be relevant for the acute renal damage 

therapy
(6)

. 

 

In recent years, scientists have gradually 

focused on the mechanisms at the subcellular 

level for vitamin E action. For example, a 

possible mitochondrial mechanism of 

dimethoate-induced nephrotoxicity may be that 

membrane-bound ATPases and plasma 

biomarkers are disturbed, and then, the 

administration of vitamin E ameliorates the 

toxic effects of this pesticide in the renal tissue 

because of its antioxidation mechanism
(33)

. 

 

Intraperitoneal injection of NaHS produced a 

significant improvement in the renal injury as 

evidenced by histopathological examination, 

significant reductions in renal injury markers, 

and TNF-α, along with increased Bcl-2 levels. 

Also there was improvement in oxidative status 

in terms of reduced MDA levels along with 

preserved GSH.  

 

Improvement of oxidative stress in NaHS group 

can be explained by stimulation of the major 

antioxidant enzymes (CAT and SOD), direct 

neutralization of peroxide, depletion of ferrous 

iron, a catalytic agent of the Fenton reaction and 

transient depletion of free cysteine; the reducing 

agent that fuels the Fenton reaction
(34)

. H2S also 

preserves the mitochondrial structure and 

function by decreasing mitochondrial oxygen 

consumption and increasing complex I and 

complex II efficiency. Mitochondrial swelling 

is decreased and matrix density and mito-

chondrial biogenesis are increased when H2S is 

received
(35)

. Through these mechanisms H2S 

improved balance between reduced glutathione 

(GSH), oxidized glutathione (GSSG) and 

attenuated formation of lipid hydroperoxides.  

 

Antioxidant effects of H2S resulted in 

attenuation of kidney damage and decrease both 

renal injury markers and TNF-α levels. In 

addition,
(36) 

found that H2S inhibits the 

progression of apoptosis by increasing the 

protein expression of heat shock protein (HSP-

90) and Bcl-2, which correlates with the result 

of our study. This indicates that H2S protects 

the kidney through an upregulation of 

intracellular antioxidant and antiapoptotic 

signaling pathways.. 
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Comparing between vitamin E and NaHS 

renoprotective effects, we found that vitamin E 

is more effective as regard degree of restoration 

of renal architecture in histopathological 

examination and the percentage differences in 

different measurable parameters. This may be 

due to the strong antioxidant effect of vitamin E 

or the other protective effects of vitamin E such 

as enzymatic activity and gene regulation or its 

subcellular mechanisms. 

 

In conclusion, the results of the present study 

clearly demonstrated the effectiveness of 

exogenous vitamin E and NaHS in 

improvement of AKI induced by paracetamol. 

Proposed mechanisms may include the 

suppression of oxidative stress, inflammation, 

and apoptosis. Based on the benefits associated 

with vitamin E, such as strong antioxidant 

function, low toxicity, rare side-effects, low 

cost and can be exclusively obtained from the 

diet,  therefore, vitamin E has promise as a 

potential therapeutic agent in the management 

of AKI. The combination of vitamin E with 

NaHS can be used, as new combination method 

which may be more effective against AKI 

because this combination may has a synergistic 

effect on the protection against oxidative 

processes 
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 الصُديُم كبريتيد ٌيدرَجيه;َ ٘ـدراسة مقبروة لاليبت حمبيً الكلى بيه كلا مه فيتبميه 

 مه الأضرار التي يسببٍب الببراسيتبمُل في الفئران

 ه سعد َ سبري محمد وجيبيعبدل حس

 قسمى الفسيُلُجى َالٍستُلُجى بكليً طب المىيب

( NaHSرٙذف اٌذساسخ اٌحب١ٌخ إٌٝ ِمبسٔخ ا١ٌبد حّب٠ٗ اٌىٍٝ ٌىلا ِٓ ف١زب١ِٓ ٘ـ ١٘ٚذسٚوٍٛس٠ذ اٌصٛد٠َٛ ) الٍدف:

رُ  الطريقة:أحذ اٌدٙبد اٌّبٔحخ اٌجبسصح ٌىجش٠ز١ذ ا١ٌٙذسٚخ١ٓ عٕذ اسزخذاَ خشعخ ٚاحذٖ صائذح ِٓ اٌجبساس١زبِٛي. 

( اٌّدّٛعخ 1فئشاْ ٌىً ِدّٛعٗ(: ) 8ِدّٛعبد ) ١4ب إٌٝ رمس١ُ اث١ٕٓ ٚثلاث١ٓ ِٓ اٌفئشاْ اٌج١عبء اٌزوٛس عشٛائ

خُ /  2(: رُ اعطبء وً فؤس اٌجبساس١زبِٛي ثدشعخ P( ِدّٛعخ اٌجبساس١زبِٛي )2(: لا ربخز أٞ علاج. )Cاٌعبثطٗ )

(: رُ E) ٘ـ ( ثبساس١زبِٛي + ف١زب١ِٓ 3ودُ ِٓ ٚصْ اٌدسُ ودشعخ ٚح١ذح عٓ غش٠ك الأجٛة الأٔف اٌّعذٞ ، )

ِح / وح ِٓ ٚصْ اٌدسُ ودشعخ ٚح١ذح عٓ غش٠ك اٌحمٓ  100بء وً فؤس اٌّعبٌدخ اٌسبثمخ+ ف١زب١ِٓ ٘ـ ثدشعخ اعط

(: رُ اعطبء وً H( ثبساس١زبِٛي + ١٘ذسٚوٍٛس٠ذ اٌصٛد٠َٛ )4سبعخ ِٓ رٍمٟ اٌجبساس١زبِٛي ٚ) 24داخً اٌصفبق لجً 

/ وح ِشح ٚاحذح فٟ ا١ٌَٛ ٌّذح ١ِٛ٠ٓ عٓ غش٠ك   56µmoleفؤس اٌّعبٌدخ اٌسبثمخ + ١٘ذسٚوٍٛس٠ذ اٌصٛد٠َٛ ثدشعخ 

، رُ خّع ع١ٕبد  في وٍبية التجربةاٌحمٓ داخً اٌصفبق. رعطٝ اٌدشعخ اٌثب١ٔخ لجً رٍمٟ اٌجبساس١زبِٛي ثسبعٗ ٚاحذٖ. 

اٌذَ ٌزمذ٠ش ِسز٠ٛبد اٌّصً ِٓ علاِبد الإصبثخ اٌى٠ٍٛخ ) ا١ٌٛس٠ب ، اٌىش٠بر١ٕ١ٓ( ، ٚوزٌه عبًِ ٔخش اٌٛسَ فٟ 

(. رُ خّع ع١ٕبد اٌىٍٝ ٌٍفحص اٌٙسزٛثبثٌٛٛخٟ GSH، ِسز٠ٛبد اٌدٍٛربث١ْٛ اٌّخزضي )Bcl-2(، TNF-αٌّصً )ا

رسجت رحش٠ط الإصبثخ اٌى٠ٍٛخ اٌحبدح فٟ  الىتبئج:(. MDAثبلإظبفخ إٌٝ اٌزمذ٠ش اٌى١ّ١بئٟ ٌٍج١شٚوس١ذاد اٌذ١ٕ٘ٗ )

اٌٙسزٛثبثٌٛٛخٝ ، ِٚسز٠ٛبد ِصً اٌذَ اٌّشرفعخ ِٓ علاِبد رذ٘ٛس ٍِحٛظ فٟ ٚظبئف اٌىٍٝ وّب ٠زعح ِٓ فحص 

خٕجبً إٌٝ خٕت ِع أخفبض وج١ش فٟ  MDAِٚحزٜٛ الأٔسدخ ِٓ اٌج١شٚوس١ذاد اٌذ١ٕ٘ٗ  TNF-αالإصبثخ اٌى٠ٍٛخ ، 

ادٜ اٌٝ رحسٓ رٚ دلاٌٗ  NaHSثبٌّمبسٔخ ِع اٌّدّٛعخ اٌعبثطٗ. اعطبء ف١زب١ِٓ ٘ـ ٚ  Bcl-2  ٚGSHِسز٠ٛبد 

ٗ عٍٝ ا٢ثبس اٌعبسح اٌزٝ احذثٙب اٌجبساس١زبِٛي عٍٝ اٌىٍٝ وّب ٠زعح ِٓ اٌفحص اٌٙسزٛثبثٌٛٛخٟ ، احصبئ١

. وّب وبْ ٕ٘بن رحسٓ فٟ ِعذي Bcl-2، إٌٝ خبٔت ص٠بدح ِسز٠ٛبد  TNF-αٚأخفبض علاِبد الإصبثخ اٌى٠ٍٛخ ، 

خٕجب إٌٝ خٕت  MDAٔخفبض ِسز٠ٛبد اٌزٛرش إٌبرح ِٓ ٚخٛد ص٠بدٖ فٝ ِشزمبد الاوسد١ٓ اٌحشٖ إٌشطٗ ِٓ ح١ث ا

. أٔزح ف١زب١ِٓ )٘ـ( رحسٕب أوثش ل١ّٗ فٟ إصبثخ اٌىٍٝ وّب ٠زعح ِٓ إٌسجخ اٌّئ٠ٛخ ٌٍزغ١شاد GSHِع ص٠بدٖ ِسزٜٛ 

فٟ اٌم١بسبد اٌّخزٍفخ ِٚسزٜٛ رش١ُِ ث١ٕخ اٌىٍٝ عٕذ فحص الأٔسدخ. اٌخلاصخ: اعطبء خشعخ صائذح ِٓ اٌجبساس١زبِٛي 

أّٔٙب ٚال١بْ ِٓ ٘زا اٌزٍف عجش اٌزؤث١شاد اٌّعبدح  NaHSف فٝ اٌىٍٝ. أثجذ ف١زب١ِٓ ٘ـ ٚ ٠ّىٓ أْ رسجت رٍ

ٌلاٌزٙبثبد ِٚعبداد الأوسذح ِٚعبداد اٌٙذَ ٌٍخلا٠ب. وبْ ف١زب١ِٓ )٘ـ( ألٜٛ فٟ حّب٠زٗ ؛ ٠ّىٓ اسزخذاَ ِض٠ح ِٓ 

اٌىٍٝ اٌحبدح لأْ ٘زا اٌّض٠ح ٌٗ رؤث١ش ولا اٌعمبس٠ٓ ، وطش٠مخ ِض٠ح خذ٠ذح ٚاٌزٟ لذ رىْٛ أوثش فعب١ٌخ ظذ إصبثخ 

 رآصسٞ عٍٝ اٌحّب٠خ ِٓ اٌع١ٍّبد اٌّؤوسذح
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