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Abstract: Background: Cadmium (Cd) is an environmental and industrial pollutant with high toxicity and 

carcinogenic activity. Cd are used mainly in the manufacturing of pigments, plastics, batteries and coatings. It may 

accumulate in many organs. However, the main victim of Cd is considered the kidney. The mode of action of Cd to 

induce toxic effect through the diminution of protein-bound sulfhydryl groups and glutathione which leads to 

augment the release of reactive oxygen species (ROS). Apocynin (APO) is a natural organic compound isolated  

from the roots of Apocynumcannabinum (Canadian hemp). It is the finest known antioxidant and an inhibitor of 

NADPH oxidase. Apocynin has a low toxicity and can be applied in the treatment of arthritis, asthma, neurological, 

and cardiovascular illness through the anti-inflammatory and antioxidant impacts. Aim of the work: This work aims 

at evaluation of the protective role of apocynin on albino rat kidney exposed to environmental Cd. Materials and 

Methods: Twenty adult albino rats were randomly segregated into equal four groups. Rats of group I received  

distald water Group II: Each rat had received apocynin20 mg/kg/day. Those of group III had received cadmium 

chloride (2 mg/kg/day). In group IV each rat had received cadmium chloride (2 mg/kg /per day in distilled water) 

plus apocynin20 mg/kg/day. All drugs given daily intraperitoneally for 4 weeks. Then blood samples were taken for 

assessment of serum creatinine and blood urea. kidneys were removed and prepared for histological examination 

after staining the tissues by Hematoxylin and eosin (H x & E) and Masson's trichrome. Also an 

Immunohistochemical study was done to detect caspas-3. The mean area percentage of Caspaseimmuno-expression 

was quantified in five images from five non-overlapping fields of each rat. Statistical analysis of the obtained results 

by using IBM SPSS software. Results: Evaluation of renal function revealed a highly significant increase in the 

mean values of serum urea and creatinine in cadmium treated group as compared to those in Apocynine and 

Apocynine & Cadmium chloride treated groups (P<0.01). On examination of the kidneys of rats from ( group III) 

that received cadmium chloride the tubules were degenerated and their lumens were dilated and filled with 

inflammatory cells with cytoplasmic vacuolation. Glomeruli were atrophied and renal spaces were dilated. The 

proximal convoluted tubules exhibited necrosis in the epithelial cells of the tubules, which  subsequently involved 

the Lumen. The kidneys of rats treated with cadmium and apocinin showed normal glomeruli and Renal tubules 

although some tubules were still affected and showed dilatation. By using Masson's Trichromestain, the diffuse 

interstitial fibrosis was much more in the kidneys of rats treated with cadmium when compared with those of the 

control group and apocynine group. Kidneys treated with cadmium and apocynin showed less interstitial fibrosis in 

comparison to the cadmium chloride treated kidneys. Also, an area percent of Caspaseimmuno- reactivity was 

significantly higher in cadmium treated group as compared to Apocinine and Apocinine & Cadmium treated groups 

(P<0.01). Conclusion: Potential beneficial effects of APO in reducing cadmium chloride induced renal damage. 

[Naglaa A. S. Sarg, Samia M. Manawy and Kamal M. Kamal. Can Apocynin protect the kidney  from  the 

harmful effect of Cadmium in rats? J Am Sci 2019;15(2):60-69]. ISSN 1545-1003 (print); ISSN 2375-7264 

(online). http://www.jofamericanscience.org. 8.doi:10.7537/marsjas150219.08. 

 

Keywords: Apocynin, Antioxidant, cadmium, kidney 
 

1. Introduction 

Cadmium (Cd) is an environmental and industrial 

pollutant with high toxicity and carcinogenic activity. 

Industrial uses of Cd include manufacturing of 

batteries, pigments, coatings, and plastics (Odabaei 

etal., 2004). Furthermore, the addition of Cd to 

phosphate fertilizers may lead to pollution with Cd 

residues of both soil and underground water. With 

continuous fertilization of the plants with phosphate 

fertilizers, the level of Cd increased steadily and 

accumulates in soil and different parts of crops, 

specially grains, tobacco and root vegetables. 

Moreover, some aquatic animals contains high levels 

of Cd, particularly mollusks and seals, in addition to 

crustaceans as crabs and oysters (Murugavel and 

Pari, 2010). 

Environmental Cd may accumulate in many 

organs, such as lungs, particularly in smokers 

(Lechand Sadlik 2017) and testes (Interdonato et al., 

2015), harmfully interfering with their functions. 

However, the main victim of Cd is considered the 

kidney (Yang and Shu 2015), where it accumulates, 

owing to the absence of a specific mechanism for 

elimination (Fouad and Jresat 2011). 

The omission of reactive oxygen species (ROS) 

are documented by many authors in toxicity with Cd, 
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in both cell culture systems (He et al., 2008) andin 

different ways of exposing to Cd in living animals 

(Amara et al., 2008). 

It has been suggested that the mechanisms of 

acute Cd toxicity involve the depletion of glutathione 

and protein-bound sulfhydryl groups, resulting in 

enhanced production of ROS such as superoxide ion, 

hydrogen peroxide, and hydroxyl radicals (Liu and 

Jan, 2000). 

Cd-increased ROS in turn produces lipid 

peroxidation, and results in DNA damage (Liu et al., 

2008). 

Apocynin (APO) (4-hydroxy-3-methoxy 

acetophenone or acetovanillone), is a natural organic 

compound isolated from the roots of 

Apocynumcannabinum (Canadian hemp). It is the 

finest known antioxidant and an inhibitor of NADPH 

oxidase, (White et al., 2009). Apocynin, has a low 

toxicity and may be a promising potential therapy for 

asthma, arthritis, neurological, and cardiovascular 

diseases via its antioxidant and anti-inflammatory 

effects (Ramazan et al.,2013). 

The aim of this work is to evaluate the role of 

Apocynin in albino rat kidneys and to propose it as an 

antioxidant tool in the therapy of nephrotoxicity 

induced by the exposure to environmental Cd. 

 

2. Materials and Methods: 

I-Materials: 

1- Animals: 

Twenty adult albino rats of an initial body weight 

200±50 g were used in order to perform this 

interventional- experimental study. The rats were 

obtained from the Animal House of the Faculty of 

Veterinary Medicine, Benha University, Egypt. The 

animals were housed in conventional conditions at a 

temperature of 25±1ºC, with a relative humidity of 

50±10% and were maintained on a 12-hourlight/dark 

cycle. They were acclimatized for a week  and 

provided with a standard diet with free access to tap 

water. 

Alltheethicalprotocolsforanimaltreatmentwere 

followed andsupervisedby the  Animal House 

Facility. 

2- Drugs: 

A -Cadmium chloride 

It was obtained from Sigma – Aldrich Company 

in the form of white powder a solution of cadmium 

choride concentration of which 1 mg / 1ml was 

prepared (rat weighted 250mg received 

0.25mg/0.25ml). The dose of cadmium chloride was 

given as 2 mg/kg/ B.W./day This dose had been 

reported to induce nephrotoxicity in rats without 

lethality (Ojo et al. 2014). 

B-Apocynin 

APO was acquired from Sigma – Aldrich 

Company. a solution of Apocynin concentration of 

which 10 mg / 1ml was prepared ( rat weighted 250 

gm received 5mg /0.5ml ). The dose was given as 

20mg/kg /B.W./day (Cagin et al.,2015). 

II- Methods: 

1- Experimentaldesign: 

The rats were randomly segregated into 
following fourgroups. 

Group I (Control group): the animals received 

(0.5 ml) of distilled water daily intraperitoneally by 

insulin syringefor4 weeks. 

Group II: Each rat receivedapocynin20 mg/kg/ 

day intraperitoneally ( in one dose) for 4 weeks. 

Group III: Each rat received cadmium chloride (2 

mg/kg /per day in distilled water) intraperitoneally for 

4 weeks. 

Group IV: Each rat received cadmium chloride  

(2 mg/kg /per day in distilled water) intraperitoneally 

for 4 weeks plus apocynin20 mg/kg/ day 
intraperitoneally for the sameperiod. 

2- SamplePreparation: 

The rats in each group were anesthetized with 

ether and sacrificed by means of cervical decapitation 

one week after giving the last dose in each treatment 

protocol then the rats were fixed on the operating 

table, anterior abdominal wall were incised 

longitudinally, the intestine was displaced to expose 

the IVC and both kidneys. Blood samples was taken 

from IVC for assessment of serum creatinine and urea 

in the Clinical Pathology Department, Faculty of 

Medicine, Benha University. Kidneys were excised 

and prepared for light microscope.Each  sample  of 

blood was centrifuged at3,500r.p.m. for 10 minutes 

and these rum was separated. Blood urea  was 

measured in mg/dL with the use of the urea enzymatic 

assay (Orsonneau et al., 1992) and serum creatinine 

was measured in mg /dL according to the Jaffe  

method. (Michael et al.,2010) 

3- Histopathologicalstudies: 

The kidneys were removed then fixed in 4% 

paraformaldehyde in 0.2M Phosphate-Buffered Saline 

(PBS), dehydrated in graded ethanol, cleared in 

xylene, and embedded in paraffin and sliced at 5 μm 

thickness by a microtome. Then, sections were 

deparaffined, rehydrated and stained with 

Hematoxylin and eosin (Hx & E) [Bancroft and 

Gamble 2008] and Masson's trichrome (MT) [Leong 

1996]. Masson’s trichrome stain was used to quantify 

the extent offibrosis. 

4- Immunohistochemicalstudies: 

Immunohistochemical study of active caspase-3 

was recently recommended for detection of cell 

apoptosis. Caspase 3 Immunohistochemical staining 

performed on 4-μm, formalin-fixed, paraffin- 

embedded sections using caspase 3 antibodies at 1:50 

dilution (DAKO, Carpinteria, CA). Antigen retrieval 

was performed in all cases by steam heating the slides 
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in a 1-mmol/L solution of EDTA 7 (pH 8.0) for 30 

minutes. After blocking of endogenous biotin, staining 

was performed using an automated immunostainer 

(DAKO) followed by detection by using a streptavidin-

biotin detection system  (DAKO). Analysis of tissue 

sections was performed by light microscopy. (Salama 

et al.,2016). 

5- Morphometricstudy: 

The mean area percentage of Caspase immuno- 

expression was quantified in five images from five 

non-overlapping fields of each rat using Image-Pro 

Plus program version 6.0 (Media Cybernetics Inc., 

Bethesda, Maryland,USA). 

6- Statisticalanalysis 

All the data collected from the experiment was 

recorded and analyzed using IBM SPSS Statistics 

software for Windows, Version 20 (IBM Corp., 

Armonk, NY, USA). One-way analysis of variance 

(ANOVA) with Post Hoc LSD test was used to 

compare differences among the groups. In each test, 

the data was expressed as the mean (M) value, 

standard deviation (SD) and differences were 

considered to be highly significant at P< 0.01, 

significant at P<0.05 and non-significant atP>0.05. 

 

3. Results: 

Evaluation of renal functioning 

The mean values of serum urea and creatinine in 
mg/dl for all groups were represented in table ( 1) and 

histograms ( 1 & 2). 

The mean values of serum urea and creatinine 

were insignificantly lower in Apocynine-treated group 

than in the control group (P>0.05). The mean  values 

of serum urea and creatinine were significantly higher 

(P<0.01) in cadmium treated group matched with 

control one. Also, average values of serum urea and 

creatinine were significantly high in cadmium- treated 

group as compared to Apocynine and Apocynine & 

Cadmium chloride-treated groups(P<0.01). 

Histological results: 

Hematoxylin and eosin stain: 

Sections of the renal tissues from rats in the 

control group (group I) showed normal morphology 

and structure of both glomeruli (renal corpuscles) and 

tubules. Each glomerulus shows a dense rounded 

structure which was surrounded by narrow space 

called renal space (Bowman´s space). The glomerulus 

composed of cluster of small capillaries covered  by 

the Bowman´scapsule. 

The proximal convoluted tubules had narrow 

lumens and were lined by a single layer of columnar 

cells with rounded, basal, vesicular nuclei. The distal 

convoluted tubules had wide lumens and were lined by 

low cubical cells (Fig 1). 

The kidney under effect of Apocynin only was 

more or less normal and showed no histological 

changes on glomeruli or tubules.Glomeruliwere 

surrounded by normal narrow Bowman´sspaceand 

composed of tuft of small capillarieswhichwas covered 

by the Bowman´s capsule. Where,thetubules were of 

normal lumen and diameter.theproximal convoluted 

tubule lined with columnarepitheliumand the distal 

tubules lined with cubial epithelium(Fig.2). Kidneys of 

rats from (group III)thatreceived cadmium chloride 

showeddifferenthistological changes. Degeneration of 

the renal tubulesand the lumen of tubule were dilated 

andpackedwith desquamated epithelial

 lining and cytoplasmic 

vacuolation. The glomeruli were atrophiedandthe renal 

space was dilated. The epithelial cellsofthe proximal 

convoluted tubules werenecrosed,which mostly 

detached and accumulated into theLumen. 

(Fig. 3). 

Kidneys treated with Cadmium and Apocynin 

showed a nearly normal structure of the kidney 

architecture. The glomeruli consists of tuft of capillary 

surrounded by normal space. Most of tubules are 

normal lumen and diameter. Although some tubules 

were still affected and showed dilatation (Fig. 4). 

Masson's Trichromestain: 

Diffuse fibrosis was much more in the interstitial 

tissue in cadmium chloride -treated group (group III) 

(Fig.7) in compared to the control (group I) which has 

minimal fibrous tissue in a narrow interstitial space. 

(Fig.5), and when compared with apocynin- treated 

group (group II) (Fig.6). Group IV (Cadmium and 

Apocynin- treated group) showed less fibrosis in the 

space. (Fig. 8). 

Caspase-3 immunostain: 

The degree of nuclear apoptosis was evaluated 

by. Immunohistochemical staining  ofcaspase-3. 

Positive caspase-3 immune reaction appears as brown 

cytoplasmic staining. The more positive the reaction, 

the more apoptosis is. Kidneys from control and 

apocynin groups showed a weak brown staining of 

Caspase 3 expression in the cytoplasm of renal 

epithelia (Figs 9,10). Kidneys treated with cadmium 

chloride (Fig 11) showed strong immunoreactions of 

many epithelial cell cytoplasm of renal tubules. 

Kidneys treated with cadmium and apocynin (Fig 12) 

showed a much lower expression ofcaspase-3. 

Morphometric results:- 

The mean area % of Caspaseimmuno-expression 

for all groups was represented in Table ( 2) and 

Histogram (3 ). It was (6.35±1.82) in group I, 

(11.77±2.13)  In  group  II,  (38.81±14.67) in  groupIII 

and (16.51±1.38) in Group IV. Caspaseimmuno- 

expression was insignificantly higher (P>0.05) in 

Apocynin (Fig10) and Apocynin & cadmium treated 

groups (Fig.12) as compared with the control group 

(Fig.9) The mean area % of Caspaseimmuno- 

reactivity was  significantly high  increase incadmium 
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chloride- treated group (Fig.11) as compared to the 

control group (P<0.01). Also, the mean area % of 

Caspaseimmuno- reactivity was significantly high in 

cadmium -treated group as compared to Apocynin and 

Apocynin & Cadmium- treated groups (P<0.01). 

 

Table (1): showing mean values of urea & creatinine ± SD in the 4 groups 

(mg/dl) Mean ± 
SD 

Group I Group II Group III Group IV F test 
P 
value 

Urea 24.0 ± 1.0 23.0 ± 1.0 51.0 ± 1.0 36.0 ± 1.0 513.0 0.000 

Creatinine 0.80 ± 0.10 0.73 ± 0.057 1.8 ± 0.10 1.23 ± 0.057 108.79 0.000 

Significance ≤ 
0.01 

With groups III 
& IV 

With groups III 
& IV 

With groups I, II 
& IV 

With groups I, II 
& III 

  

 

 

  

Histogram (1): Showing the mean value of 

creatinine in all groups 

Histogram (2): Showing the mean value of urea in 

all groups 

 

 

Table (2 ): Showing the mean area % and SD of Caspaseimmuno-expression in groups I, II, III and IV with a 

comparison between all groups by Post Hoc LSD test. 

Group Mean±SD Comparison Sig f 

 

Control 
 
6.35±1.82 

 
Control 

Apocinine treated 0.327  

 

 

 

 

 

14.45 

8 

Cadmium treated 0.00** 

Apocinine & Cadmium 
treated 0.079 

 
Apocinine treated 

11.77±2.1 

3 

 
Apocinine treated 

Control 0.327 
Cadmium treated 0.00** 

Apocinine & Cadmium 
treated 0. 389 

 
Cadmium treated 

38.81±14. 

67 

 
Cadmium treated 

Control 0.00** 
Apocinine treated 0.00** 

Apocinine & Cadmium 
treated 

0.001* 
* 

Apocinine & Cadmium 

treated 

16.51±1.3 

8 

Apocinine & Cadmium 

treated 

Control 0.079 
Apocinine treated 0.389 

Cadmium treated 
0.001* 
* 
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Histogram (3 ): Showing the mean area % of 

Caspaseimmuno-expression in all groups 
 

Fig. (1): A Photomicrograph of rat kidney from group 

I (control group) showing a normal tissue with normal, 

glomeruli (G), capillary tuft (c) and renal space 

(arrow). Normal tubules, proximal tubule (P), and 

distal tubule (D). (H &Ex400) 
 

Fig (2): A Photomicrograph of kidney from group II 

which received apoyininonly showing: Normal 

features of glomeruli (G), renal space (arraw) and 

capillary tuft (c). Normal tubules, proximal (P) and 

distal (D). (H &Ex400) 

Fig (3): A Photomicrograph of kidney from group III 

which received cadmium chloride showing: Dilatation 

of tubules (T), dilatation of glomeruli (D). the 

glomerulus is segmented (G). The tubules have 

vaculation (V), the lumen of some tubules contains 

eosinophilic material (arrow). (H & E x400). 
 

Fig (4): A Photomicrograph of kidney from group IV 

which received apocyinin and cadmium chloride 

showing: The glomeruli (G) are more or less normally 

formed of capillary tuft surrounded by narrow normal 

renal space (S). Most of tubules are of normal lumen 

(T), but some of them were still affected & dilated 

(arrow). (H & Ex400) 

 
Fig. (5): ): A Photomicrograph of rat kidney from 
control group I showing: The interstitium has a narrow 

space with minimal connective tissue (arrow). 

(Massontrichromex400) 
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Fig (6): ): A Photomicrograph of rat kidney from 
group II which received apocynin only showing: The 

interstitium has a narrow space with minimal 
connective tissue (arrow). (Massontrichromex400) 

 
 

Fig. (7): ): A Photomicrograph of rat kidney from 

group III which received cadmium chloride showing: 
Diffuse fibrosis in interstitium, fibrotic area is stained 

in blue (arrow). (Masson trichrome x400) 
 

Fig (8):: A Photomicrograph of kidney of rat from 

group IV which received cadmium chloride and 

Apocynin showing: Less fibrosis in interstitium 

(arrow). Note: The interstial hemorrhage in between 

the tubules. (Masson trichromex400) 

Fig (9): A photomicrograph of rat kidney from control 

(group I) showing weak expression of caspase-3 in the 

epithelia of few renal tubules (arrow) (caspase-3 x400) 
 

Fig. (10): A photomicrograph of rat kidney from 

group II which received Apocynin showing: A weak 

expression of caspase-3 in the epithelia of few renal 

tubules (arrow). (caspase-3x400) 
 

Fig (11): Aphotomicrograph of rat kidney from (group 

III) which received cadmium chloride showing 

positive expression of caspase-3 in the epithelia of 
renal tubules (arrow). (caspase-3x400). 
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Fig. (12): A photomicrograph of kidney from group 

IV which received cadmium & Apocynin showing: A 

weak expression of caspase-3 in the epithelia of renal 

tubules ( arrow).(caspase-3x400) 

 

4. Discussion: 

The adverse influence of cadmium pollution on 

the environment and its surroundings including human 

and animals is due to its ability to accumulate in the 

tissues, which leading to metabolic disorders and 

histopathological alterations.. The purpose from the 

present work is to study the protecting impact of 

Apocyninon Cd-toxicity  in kidney due to oxidative 

stress. Many investigators found that antioxidant 

enzyme activities are altered after Cd intoxication 

which may be returned to oxidative stress (ROS) from 

Cd ( Liu et al.,2008). The antioxidant enzymes play 

an important role in counteracting from ROS adverse 

effects, the most antioxidant enzymes are SOD, GPx 

and catalase enzymes. Cd pollution leads to lipid 

peroxidation which adversely affectson the integrity of 

cell membranes and causes itsdamage. 

Kidneys dysfunction may be occur due to sever 

exposure to the toxicants and elevated levels of 

excreted substances via the epithelia of renal tubules. 

Thevenod, 2003, reported that the chronic 

accumulation of Cd in the renal tissues of rat resulted 

in obvious deterioration in the oxidative enzymes 

activities and more than 50% of total Cd stored in the 

body are accumulated in the renaltissues. 

In this work, rats had received cadmium chloride 

(2 mg/kg /per day in distilled water) intraperitoneally 

for 4 weeks and by histopathological examination, the 

tubules were degenerated, their lumens were dilated 

and filled with desquamated epithelial cells and 

cytoplasmic vacuoles. Glomeruli were atrophied with 

dilated renal space. The proximal convoluted tubules 

of the kidney showed necrosis in the epithelial cells of 

the tubules which may extend to the Lumina. Also, 

there were a diffuse interstitial fibrosis was observed. 

Also, many alterations may occur due to Cd 

intoxication such as tubular damage (Aoyagi et al., 

2003), and glomerular shrinkage and tubular damage 

(Jemai et al., 2010; El-Refaiy and Eissa, 2013 and 

Akomolafe et al., 2016). Others, found that Cd 

induced toxicity in the epithelial cells of renal tubules 

mainly and in the glomeruli partially (Brzoska et al., 

2004). 

El-Refaiy and Eissa, 2013found that 

nephrotoxicity especially degeneration and 

shrinking of the glomeruli and tubular pyknosis 

with vacuolated cytoplasm were showed post 

exposure to cadmium. Results of this study were 

in agreement with the results of Jemai et al., 

(2010), they recorded that the capillaries in the 

glomeruli were affected from Cd intoxication 

particularly of Bowman’s space, in addition to 

atrophy of someglomeruli. 
Coccini et al., 2015 and Chen et al., 2016 found 

that exposure to cadmium for 1,or 1.5 or 3 months 

resulted in different degrees of deposition of collagen 

fibers in the kidney, which increased around blood 

vessels and within the renal tubules . 

In the present study, the epithelia of renal tubules 

showed a positive expression of caspase-3, which 

indicate apoptosis. This result was similar to that of 

Hagar and Al Malki (2014) who said that the 

Caspase-3 activity was increased in kidney tissues of 

rats treated with cadmium, as an indicator for DNA 

damage. Guiping et al., (2014) found that, the 

caspase-3 protein expression had been increased  in 

rats exposed to Cadmium. These changes had resulted 

in an increased number of apoptotic cells around renal 

tubular epithelial cells in kidneys of the exposed rats. 

Green, 2000, suggested that an oxidative injury 

mightarise in mitochondria which are responsible for 

the discharge of proapoptotic proteins into the cytosol, 

which lead finally in cellular apoptosis. Explanation of 

the ability of Cd to induce apoptosis is via reduction in 

the expression of miRNA 125-a, and 125-b which 

enhances the apoptotic processes (Sarah and Christy, 

2017). 

In the present study, administration of 

Apocyninto Cd-treated rats resulted in an 

improvement in the tubular structure and the glomeruli 

appeared more or less normal with normal capsular 

space. Ramazan et al (2013) found that although mild 

tubular changes, such as tubular atrophy and 

desquamation, were present, the glomeruli were intact 

in the rats received apocynin and its administration 

decreased the expression of apoptotic cells. The 

coloring density and the number of caspase-3-stained 

tubular cells werelow. 

Abdelrahman, 2017, proposed that the 
nephrotoxic effect and oxidative damage caused by 

GNT can be overcomed by treatment with APO 

through improvement in the tissue morphology. 

These results were in line with the previous 

results which suggested that Apocynin inhibited free 
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radical generation and increased antioxidant defense in 

testicular tissues against I/R (Sener et al., 2015). The 

mechanism by which Apocynin could decrease the 

tissue oxidative damage may be due to its direct 

antioxidant effect (Petronio et al., 2013). 

An increase in the SOD /GPx activity ratio in the 

renal tissues due to Cd exposure is an indicator for 

high release of free radicals like H2O2. Asagaet. Al. 

(2008) explained that, Apocynin increased GPX which 

is important component of the protective mechanism 

of the cell against lipid peroxidation and oxidative 

estress. Also, GPX convert hydrogen peroxide to 

water, thus they prevent the formation of more 

reactive-free radicals. Nazima et al., (2015) found that 

CdCl2-treated rats showed an increased expression of 

Inducible Nitric Oxide Synthase (INOS) in renal 

tissue, which could be related to the generation  of 

ROS secondary to the structural lesions of tubular 

epithelial cells. Apocynin acts as a NOX inhibitor and 

is widely Investigated as anti-oxidative and anti- 

inflammatory agent, which alleviates oxidative stress 

(Liu et.al.,2016). Also, it was suggested  that 

Apocynin prevented the enhancement of NOX gene 

and protein expression (Castro et al.,2012). 

In the present study, the concentrations of 

creatinine and urea in the plasma of rats were 

estimated as biomarker for renal function. In the 

present study, a significant elevation in the levels of 

creatinine and urea in the serum in rats exposed to Cd 

chloride in comparison with the control group, which 

revealed to impairment and dysfunction in kidney. 

Many researchers found that Cd induced an elevation 

in urea and cereatinine levels. Increased urea and 

creatinine may be due to increase oxidative stress and 

free radicals which may progress to tissue damage and 

apoptosis [El-Morsy et al., 2015 & El-Boshy et al., 

2015]. 

The elevation in the levels of urea and creatinine 

in the current work may be returned to the 

combination of Cd to metallothionin in the hepatic 

tissues, then discharged in the plasma, at that time 

cleaned in the glomeruli and reabsorbed by the renal 

proximal convoluted tubules which leading to its 

damage (Thévenod,2003). 

Though, this study found a significant drop in 

creatinine and urea concentration in Cd and the 

Apocynin co-treated group versus Cd-treated group. 

Sahna et al. (2006) stated that, Apocynin 

improved the elevation of serum levels of BUN and Cr 

is caused by impairment of glomerular function. 

These finding are also supported by those found 

by(Yayi et al., 2016) who stated that, Apocynin has 

beneficial effect on renal function and improved the 

kidney damage may be due to reduction of oxidative 

stress and reduced lipid peroxidation and may prevent 

apoptosis. 

the nephrotoxic effect and oxidative damage 

caused by GNT can be ameliorated by the treatment 

with APO and significantly decreasing serum Cr and 

BUN (Abdelrahman,2017). 

 

Conclusion: 

The present study suggests that apocynin was 

able to significantly reduce CdCl2-induced oxidative 

damage secondary to ROS generation in the kidney. 

Apocynin reduced morphological changes of 

glomeruli and proximal tubules, which are known as 

key renal targets for Cd. That might occur though 

attenuation of oxidativestress. 
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