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Abstract 

Engineered nanoparticles application in  food, such as 

those used as delivery systems for colors, preservatives 

flavors, nutrients, and food packaging .Zinc oxide 

nanoparticles are used in various application include dyes, 

paints, pigments, medical diagnosis, sunscreens, 

cosmetics .The present study aims to investigate the side 

effects of ZnO NPs on the weight of body and organ in 

male rats .For this study 54 Spargue-Dawley albino adult 

male rats were classified into three main groups  each of 

18 rats treated for a particular duration (7,14,28) days 

respectively. Each group was subdivided into three 

subgroups each of six rats treated as follows ; group (1) 

serve as normal control ,group (2,3) intra-peritoneal 

treated with ZnO NPs (30,60) mg/kg respectively, body 

weight of all rats was measured  before  and after the 

experiment, then rats were dissected at the end of each 

experiment and the  weights of thyroid, liver, testes, and 

kidneys were measured. Result showed high significant 

increase (p<0.01) in  thyroid gland ,body and kidney 

weights in all different doses (30,60)mg/kg at durations 

7,14 and 28 days ,while the weight of liver and testes 

showed high significant decreament (p<0.01)  at all 

doses(30,60 )mg/kg for all duration of time(7,14 ,28) days.  

 

Keywords: ZnO NPs ,thyroid gland, body weight, 
liver,kidney ,testis weight ,Rats. 
 

1. Introduction 

Nanoparticles are defined as small substances that have at 

least one dimension in the range of (1–100)nm, the small 

size and high surface area of Nanoparticles make it 

principle participant in all features of modern life  

 

application[1]. Zinc oxide and titanium dioxide 

nanoparticles applied in composition of diversity of 

products such as auto cleaning glasses, tiles, air and water  

 

filters[2]. Because of extensive application of these 

particles in several industries, investigation of nanoparticle 

role in cell growth and survival has more importance, few 

studies have been done about the effects of the 

nanoparticles on the male sexual organs and productivity 

potential, numbers of studies demonstrated that several 

types of nanoparticles have toxic effects essentially on 

kidneys, liver and spleen tissues[3]. Thyroid gland is a 

large endocrine gland that locates in the lower part of 

neck, it secretes two main thyroid hormone; (T3) and (T4) 

which are responsible for regulating cell metabolism in 

human body[4]. The kidney normally plays an important 

role in the metabolism, degradation and excretion, 

regulating red blood cell production, blood pressure, blood 

volume  and pH of body fluids[5]. Liver is the main target 

organ  for absorbed materials from gastrointestinal tract 

before becoming systemic[6]. Testes are two oval organs,  

a part of the male reproductive system, each testes are 
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suspended outside the abdomen in a saclike scrotum[5]. 

Thyroid hormones play in  important role  in development 

of male reproductive tract[7]. ZnO NPs induce liver injury, 

accumulate in the liver of mice after oral administration of 

(30 nm) of ZnO NPs for 14 days,  cause  oxidative stress 

mediated by DNA damage and apoptosis[8]. ZnO NPs 

were internalized by Sertoli cells and Leydig cells resulted 

in cytotoxicity in a time and dose-dependent manner 

through the induction of apoptosis, caused by increase in  

(ROS) reactive oxygen species related with loss of 

mitochondrial membrane potential , injection of ZnO NPs 

produced structural alterations in the seminiferous 

epithelium and sperm abnormalities in male rats[9]. NPs 

can enter the human body through inhalation , ingestion  

and skin contact or genitourinary tract and become placed 

in vital organs such as liver, brain and kidneys [10];[11]. 

Several Studies have shown that nanoparticles may cause 

alteration or damage cellular processes by passing through 

cellular membranes to interact with biomolecules leading 

to damage of  DNA and protein[12]. NPs have the ability  

to induce toxicity has been attributed to their increased 

surface reactivity [13].The smaller the particles are, the 

more surface they have per unit mass and the more 

reactive they are in the cellular environment. It has also 

been proposed that the size of NP surface area greatly 

increases their ability to produce reactive oxygen species 

(ROS)[14]. 

2. Materials and Methods. 

Preparation of Zinc oxide nanoparticles (ZnO 

NPs) solution 

-ZnONPs used in this study was obtained from skyspring 
nanomaterial’s 

the ZnONPs characteristic in the following ; 

-White to light yellow color powder with 99.8% purity 

-particle size (10-30nm)diameter    dispersing 

The stock suspension was  prepared by dissolving 1gram 

of powder zinc oxide in 10 ml of distilled water and then 

mixed by vortex for 10 min to prevent agglomeration  then  

distributed in to the following groups : 

1. Group of 60 mg/kg of ZnO NPs ( high dose)   120 
µl of stock +880 µl of   distal water 

     2.  Group 30mg/kg of ZnO NPs ( low dose )   60 µl of   

           stock +940 µl of distal     water [25]. 

Animal care 

54 adult Male Sprague- Dawley albino rats  (Rattus 

norvegicus) ages between 2.5-3 months as mammalian 

model, the mature male with an average body weight (225-

235)gm,  animals were purchased  from the national center 

for drug control and research (NCDCR) /ministry of health 

the animals then transferred to the animal house of the 

college of science, AL-Mustansyria University , males 

were kept in clean  plastic cages with metal network cover 

under climate controlled condition of the animal house 

with 22-25 temperature , 60% humidity, 12 hours light and 

12darkness, with free access to food libitum and water. 

Experimental design                                                                       

In this study 54male rats were randomly distributed into 

nine groups, (7, 14 and 28) days, each group of six rats, 

they were treated as follows : 

Group 1,2and 3  ( control group); respectively received  

intra-peritoneal injection of distilled water for different 

durations ( 7,14,28) days  .                                                    

 Group 4, 5, and 6 (the experimental groups) ; the rats  

respectively received intra-peritoneal dose ( 60mg/kg ) of 

(ZnO NPs) for different durations  (7,14 ,28) days.                                                                                    
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Group 7,8 and 9: (the experimental groups); the rats  
respectively received intra-peritoneal dose  (30 mg/kg) of  
(ZnO NPs)  for  different durations (7 ,14, 28) days. 

Weights Measurements                                                                

The end of each experiment was followed by 

weighing the animals  before  and after the 
experiment also weights of thyroid,liver, kidneys 

and testes were measured for experimental and 

control groups after rat dissection by diethyl ether 

for several  minutes, the organs washed with normal 

physiological saline 0.9% (NaCl), blotted with filter 

paper, weighed and kept in the fixative solution 

(neutral buffered 10% formalin). 

3. Result and Discussion : 

3.1 Body weight 

The statistical analysis of the present study for ZnO NPs 
on body weight (gm) in figure (1) showed: increase in the 
body weight of animal groups exposed to ZnO NPs 
compared to control groups . 7 days exposing to ZnO NPs 
demonstrated high significant increase (p<0.01)  in body 
weights of experimental treated  groups with different 
concentrations (30 and 60)mg/kg (251.18±0.21), 
(254.93±0.13)gm respectively when compared with 
control groups (238.21±0.23)gm.  
 

Figure (1) : Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on bodyweights of rats with 
different periods of time (7, 14, 28) days  in comparison 
with control groups and between treated groups 
themselves. 

(**) high significant increase (p≤0.01) . 
(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 

As well, there was high significant increase(p<0.01)in 

body weights exposed to ZnO NPs for 14 days of 

experimental treated  groups with concentrations (30 and 

60) mg/kg (268.01±0.15), (275.97±0.40) respectively 

comparing with the control groups (240.13±0.17)gm , also 

There was high significant increase (p<0.01) in body 

weights exposed to ZnO NPs with concentrations (30 and 

60) mg/kg for 28 days(290.01±0.26), (323.31±0.16) gm in 

comparison with control groups(238.76±0.28)gm. 

The obtained results of the present study about the increase 

in body weights agreed with a previous study by[15] were 

ZnO NPs was added into the basal diet at (0, 50, 500 and 

5000) mg/kg, results showed that at( 50 and 500) mg/kg 

nano-ZnOs demonstrated increase in  body weight, while 

at 5000 mg/kg showed decrease in body weight ,it was 

reported that high dose of ZnO NPs in diet could produce 

toxicological impact ,but the reduce in body weight at 

5000 mg/kg ZnO NPs might partly contribute to the 

increases in the relative organ weights such as pancreas, 

brain, and lung, in addition to 5000 mg/kg nano-ZnOs 

caused damage to hepatic function, altered zinc 

metabolism in small intestine and led to a significant 

accumulation of zinc in the liver, pancreas, kidney, and 

bones. Another study that agreement with the result of 

present study by[16] were randomly distributed rabbits 

into four groups. The (control group ) was fed on a basal 

diet with zinc free premix,  the other experimental groups 

received the basal diet supplemented (group 1) with 60 

mg/kg nano zinc oxide/kg diet ,(group 2)60/kg mg nano 
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zinc oxide/kg diet and (group 3) 30/kg mg nano zinc 

oxide/kg diet ,respectively, result showed that rabbits in 

the groups 2 and group 3 had higher body weight, daily 

weight gain, and daily feed intake, suggesting a better a 

[17] whom treated rat with different dose of Ag NPs 

(100,1000 and 5000 mg/kg) for 7, 14 and21 days ,showed 

significant increase in body weight , which support this 

study, the increase body weight may refer to possible 

toxicity of Ag NPs . Also ,Thyroid hormones are supposed 

to play a role  in the regulation of  body and fat weight 

homeostasis  by reducing the body fat content, the lack of 

thyroid hormones is thought to reduce energy expenditure, 

influence circulating leptin levels indirectly by regulation 

of adipose tissue mass ,increase the fat mass and possibly 

increase body weight, so the low level of thyroid hormone 

increase of  fat mass and reduce energy expenditure which 

lead to weight gain which agree with the present 

study .bsorption and higher bioavailability of nano-

zinc[18]. Another study done by[19] showed decrease in 

body weight of experimental groups treated with Nano 

ZnO at concentrations (500 ,1000 ,2000) mg/kg for 14 

days. [20] showed significant decrease in body weight of 

rats at concentration 5 mg/kg ,when treated with ZnO NPs 

(5,50 and300) mg/kg respectively for 14 days, there reduce 

in body weight occurred because of the reduce in food 

consumption after administration and a direct effect of 

ZnO NPs. [21] administered ZnO-NPs in concentration 

(10mg/kg) to Wistar rats, results observed non-significant 

effect on the body weight gain which indicates the lack of 

toxic signs and mortality in adult rats exposed to ZnO 

NPs. [22] showed that the weight of body and organ are 

sensitive indicators of potentially toxic articles in general 

toxicity studies the suppressed gain body weight affected 

the total weight of some organs, such as the liver, kidney, 

and heart, or the relative organ to body weights. [23]whom 

administered ZnO NPs to pregnant rats by gavage at  dose 

(0, 100, 200, and 400) mg/kg/day, all dams were subjected 

to a cesarean section on gestational day 20, showed 

decrease in body weight due to reduction in food 

consumption at 200,400 mg/kg , toxicity in the dams 

manifested as significantly decreased body weight after 

administration of 400 mg/kg/day  ZnO NPs . The toxicity 

of ZnO NPs is associated to their small size, concentration, 

bio- distribution and high specific surface area [24]. ZnO 

NPs may lead to an imbalance in lipid metabolism that 

lead to an increase or decrease in body weight[25]. 

It is supposed that increase in body weight due to effect of 

dose and duration of treatment ,the ZnO NPs may 

accumulate in different animals organs that induce 

alterations in  cellular functions , and  consequently alter 

their metabolic rate. 

3.2. Thyroid gland  

  Result showed that ZnO NPs effects on thyroid  weights  

as it was demonstrated in figure(2), .rats exposed to ZnO 

NPs for 7 days demonstrated high significant 

increase(p<0.01)  in thyroid weight of treated groups with 

concentration (30 and 60) mg/kg (0.0188±0.0002), 

(0.0211±0.0001)gm respectively compared to control 

groups(0.015±0.0002)gm,  as well, there was high 

significant increase (p<0.01)  in thyroid weights of 

experimental groups treated with ZnO NPs for 14 days in 

concentration (30 and 60)mg/kg (0.023±0.0002), 

(0.0302±0.0002)gm respectively when compared to 

control groups(0.0159 ± 0.0002) gm,  

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 5 Issue 8, August 2018  

 ISSN (Online) 2348 – 7968  

www.ijiset.com  

 
16 

 

Figure(2): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on thyroid weight of rats with 
different periods of time (7, 14, 28) days in comparison 
with control groups and between treated groups 
themselves. 

 (**) high significant increase (≤0.01) . 
(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 
also at 28 days period of time there was  high significant 

increase(p<0.01) in thyroid weights 

(0.0311±0.0001),(0.038±0.0001)gm respectively 

compared with control groups (0.0168±0.0003)gm. 

Results of the present study about the elevation in thyroid 

weight is in agreement with a previous study by[26] who 

reported significant increase in thyroid weight in response 

to hypothyroidism and hypertrophy in thyroid gland. [27] 

who showed that thyroid weight in hypothyroidism rats 

was significant enlarged. Another study by[28] showed 

that animals were orally exposed to thyroid disrupting 

compounds like ,ammonium perchlorate with different 

doses of (0.3, 3.0, and 30.0 mg/kg/day) ,shown a 

significant thyroid hypertrophy and increase in thyroid 

gland weight .actually the weight ,size and histology of 

thyroid gland affected by production of thyroxin and its 

functional status .,where some disorder of thyroid gland 

such as overactive  or underactive thyroid gland are 

established by enlargement of thyroid gland as a part of 

compensatory mechanism to maintain of thyroid hormone 

homeostasis [29].   

Results observe hat dose and time depended of ZnO NPs 

increase the weight of thyroid with the increment of time 

and doses of NPs.  

3.3. The Liver 

The statistical analysis of present study showed high 

significant decrease(p<0.01)  in liver weights of treated 

groups with ZnO NPs at both  concentration (30 and 60) 

mg/kg (8.33±0.03),(7.82±0.02) with a period of 7days in 

comparison with the control groups(9.03 ± 0.04) ,the liver 

weight of experimental groups at 14 days treated with ZnO 

NPs (30 ,60) mg/kg showed high significant 

decrease(p<0.01). (7.40±0.02),(6.99±0.02)gm in 

comparison to control groups (9.12±0.02),  

 

Figure(3): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on liver weight of rats with 
different periods of time (7, 14, 28) days in comparison 
with control groups and between treated groups 
themselves. 

 (**) high significant decrease (≤0.01) . 
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(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
also at 28 days of treatment demonstrated high significant 

decrease(<0.01) in weights of liver in (30 and 60)mg/kg 

(6.82±0.02),(5.98±0.03)gm compared with control groups 

(8.98±0.02)gm which is shown in figure(3) . 

The present study about decrement of liver weight deal 

with preceding report by  [23] pregnant rats were 

administered ZnO NPs by gavage at different doses (0, 

100, 200, and 400) mg/kg/day, that lead to decrease in 

liver weights after administration of 400 mg/kg/day NPs. 

[30] showed that inhalation exposure to ferric oxide 

(Fe2O3  NPs) and (ZnO NPs) in Male Wistar rats, were 

consecutively treated with Fe2O3 at (8.5 mg/kg), and ZnO 

NPs at( 2.5 mg/kg ), two times daily for 3 days, Fe2O3-

treated group, iron (Fe) content in liver and lung tissues 

was significantly increased at 36 h , the ZnO-treated 

group, zinc (Zn) content in liver tissues was significantly 

increased at 12 h and further increased at 36 h it was 

reported that ZnO NPs damaged the organs such as lung, 

liver and pancreas ,Histo-pathological showed that NPs 

caused severe damage in liver. [31] were added ZnO NPs 

in feed at (300–600 mg/kg) , showed that the liver and 

kidney injury occurred when orally administered of ZnO 

NPs to Sprague Dawley rats . Another previous study 

identified the liver as the main target organ of ZnO NPs 

[32]. Because the liver metabolizes drugs via its 

constitutive cytochrome P450 (CYP450) enzyme system, 

we speculated that a clinical dose of ZnO NPs might 

produce adverse effects, as Zn accumulates in the liver and 

decreases the elimination rate of other drugs, leading to 

their accumulation and associated toxic side effects[33]. 

 [19] Observed that the inhibited body weight gain affected 

the total weight of some organs, such as the liver. A 

preceding study by[21] whom administered of ZnO-NPs 

suspended in distilled water to Wistar rats at dose of 10 

mg/ kg through oral gavage for 5 repeated days results 

showed no- significant change in liver weight, 

administration of  ZnO NPs orally induced a non-

significant rise of zinc concentration in the liver and 

kidney. Although the number of published oral exposure 

studies has increased during the recent years, only very 

few well performed studies on intestinal absorption are 

available these result disagree with result of  present 

study.[15] were adding of ZnO NPs to basal diet at 

(0,50,500,500 mg/kg ) in mice, demonstrated that long 

term exposure to 50 and 500 mg/kg nano-ZnO diets 

showed minimal toxicity. However, high dose of nano-

ZnOs (5000 mg/kg) caused toxicity on development and  

reduction in liver weight but no significant,  due to toxicity 

of ZnO NPs ,damaged hepatic function and altered zinc 

metabolism in small intestine and led to a significant 

accumulation of zinc in the liver which agree with present 

study ,damaged hepatic function and altered zinc 

metabolism in small intestine and led to a significant 

accumulation of zinc in the liver, pancreas, kidney, and 

bones. 

 [20] used 32 adult male Wistar rats received 5, 50 and 300 

mg/kg ZnO NPs respectively for 14 days , result  observed 

increment in liver weight at doses (5 and 50 mg/kg ) of  

ZnO NPs which disagree with present study, the increase 

in liver weight is due to accumulation of ZnO NPs in liver 

or because accumulation of fat RBC and leukocyte can 

increase liver weight, the vacuolization of  hepatocytes (fat 

deposits),  destruction of lobular structure and infiltration 

of leukocytes indicate necrosis which is effected by ZnO 

NPs. [34] Showed that ZnO NPs can interact with proteins 

and enzymes in the interstitial tissue of the liver, 
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interfering with the antioxidant defense mechanism and 

leading to generation of (ROS), which may induce an 

inflammatory response . [35] Showed that ZnO NPs 

accumulate significantly in the livers of mice after oral 

administration of 300 nm ZnO NPs for 14 days ,causes 

pathological lesions in the liver, resulting in oxidative 

stress mediated by DNA damage and liver cell apoptosis , 

ZnO NPs were found induce oxidative stress indicated by 

an increase in lipid peroxidation. in addition to apoptosis, 

necrosis  also observed in liver tissues of ZnO NPs treated 

animals. [36] found that  ZnO NPs were the most cytotoxic 

to A549 cells, as assessed by DNA fragmentation and 

apoptosis experiments .both necrosis  and apoptosis has 

been stated to occur in cells treated  with ZnO NPs[37] 

investigated that ZnO NPs induced  both necrosis  and 

apoptosis in cells. many study reported that the toxicity of 

NPs depends on the oxidative stress damage to 

DNA .However, other mechanisms must also be 

considered, for example the damaged liver cells, such 

enzymes that found inside the hepatocytes are released 

into the blood so, a high amount of these enzymes 

indicates damage of liver cells. 

The results about decrement in liver weight indicating a 

time  and dose dependent of ZnO NPs effect on liver 

weight  that causes damage to liver cells and release of 

liver enzyme in to blood stream .     

3.4. The Kidney 

The statistical analysis of the weight of right kidney is 

shown in figure (4) the rats injected with ZnO NPs intra-

peritoneal with both doses(30 ,60 mg/kg ) demonstrated 

high significant increase (p<0.01) in weight of right 

kidney (0.871±0.002)( 0.921±0.001)gm respectively at day 

7 when compared with the control group (0.801±0.0001) 

gm, at 14 period of time results showed high significant 

increase (p<0.01) in weight of right kidney (1.101±0.003), 

(1.202±0.002)gm respectively when compared with the 

control group(0.813±0.0001)gm,and at 28 period of time 

observed  high significant increase (p<0.01) in weight of 

right kidney (1.331±0.002),(1.56±0.001)gm when 

compared with the control group(0.811±0.0001)gm. 

Statistical analysis of the weight of left kidney is shown in 

figure (5) the rats injected with ZnO NPs intra-peritoneal 

with both doses(30 ,60 mg/kg ) demonstrated high 

significant increase (p<0.01) in weight of left kidney at 7 

days(0.861±0.002),(0.941±0.001)gm respectively when 

compared with the control group(0.812±0.0001)gm, also at   

14 days period of time showed high significant increase 

(p<0.01) in weight of left kidney (1.162±0.002),(1.212 

±0.002) gm respectively when compared with the control 

group(0.812±0.0001)gm, in addition to day 28 of 

treatment showed high significant increase (p<0.01) in 

weight of left kidney ,(1.310±0.001),(1.581±0.002) 

respectively gm compared with control groups 

(0.822±0.001) gm . 

Figure(4): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on right kidney weight of rats 
with different periods of time (7, 14, 28) days in 
comparison with control groups and between treated 
groups themselves. 

(**) high significant increase (≤0.01) . 
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(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 

 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 

 
Figure(5): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on left kidney weight of rats 
with different periods of time (7, 14, 28) days in 
comparison with control groups and between treated 
groups themselves. (**) high significant increase 
(≤0.01) . 

(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 
Nanoparticles have been shown to enter systemic 

circulation then, they have the possible to cause organ 

damage throughout the body. Those organs with extensive 

blood supply, such as liver, kidneys , and spleen  are 

especially susceptible. The kidneys play a mainly 

important role as they are capable of filtering NPs out of 

the systemic circulation. so, they are increasingly exposed 

to damage through those NPs they have filtered from 

blood. 

the previous study about kidney weight by[38] showed 

were intra-peritoneal injection of ZnO NPs with different 

dose (50, 100, 200, 300) mg/kg to mice after (8, 15 and 

30) days post injection showed kidney change including 

degeneration of proximal and distal tubules and 

accumulation of inflammation cells (neutrophils and 

eosinophils) in glomerular capillaries. [15] were  nano-

ZnOs added into the basal diet at 0, 50, 500 and 5000 

mg/kg. Results indicated that added 50 and 500 mg/kg 

nano-ZnOs showed minimal toxicity. But at 5000 mg/kg 

nano-ZnOs significantly increase but non-significant in 

kidney weight of mice. Due to ZnO NPs  caused toxicity 

on development, and altered the zinc metabolism and bio-

distribution in mice. And investigate the toxicity of ZnO 

NPs, which can simply enter cells and lead to oxidative 

stress. 

A study by [39] were oral administration of ZnO NPs at 

(333.33mg/kg)  for five days to mice  showed ZnO NPs 

can cause  hydropic degeneration in epithelial cells, 

necrosis and swelling of epithelial cells of proximal 

tubules in the kidney tissues of mice treated with ZnO NPs 

which demonstrated that ZnO NPs toxicological effects on 

kidney and cause serous inflammation.  

ZnO NPs induce oxidative stress which cause kidney 

damage, oxidative stress and lipid peroxidation play 

important role in toxicity of ZnO NPs[40]. according to 

radioactive ZnO experiments, NPs showed retention in the 

lung, followed by retention in the kidney and liver after 

intravenous administration [41]. 

In order to state any comment about nephrotoxicity, 

seeking of the above factors and also renal tissue structure, 

because kidney is one of the organs to collect and disposal 

of waste materials , ZnO nanoparticles have greater effects 

on Kidney function. 

the variations between results of present study and 

previous study about Kidney weight may be depends on 

the size of NPs, rote of administration  ,concentration and 

duration of the doses . 
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The kidneys receive blood from the renal arteries, which 

branch directly from the dorsal aorta. Despite their 

relatively small size, the kidneys receive about 20% of the 

entire cardiac output, making the organs highly susceptible 

to xenobiotics  such as NPs[42]. In theory, both the 

glomerular structures (during plasma filtration) and tubular 

epithelial cells may be exposed to NPs. Since the major 

function of the kidneys is to eliminate a variety of 

potentially harmful substances (including the potential 

excretion of NPs , these organs are extremely important 

targets for investigation with regard to nanoparticle 

exposure and hazard [43]. 

3.5. The Testes 
The statistical analysis of present study about the weight of 

right and left testis showed in figure (3-25) , (3-26) 

respectively, right testis weight displayed high significant 

decrease(p<0.01)at 7 days treated with 30 ,60 mg/kg 

(1.441±0.001) ,(1.392±0.002) gm compare with control 

groups(1.513±0.002)gm, as well as there was high 

significant decrease in weight of left testis at 7 days at 

(30,60) mg/kg  (1.452±0.002), (1.381±0.002) when 

compared with control groups (1.523±0.002)  at 14 and 28 

days the weight of right testis showed high significant 

decrease in weight (p<0.01) when treated with ZnO NPs  

Figure (5): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on right testis weights of rats 
with different periods of time (7, 14, 28) days in 

comparison with control groups and between treated 
groups themselves.  

 (**) high significant decrease (≤0.01) . 
(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 
with concentration (30,60) mg/kg (1.321±0.002), 

(1.251±0.001)gm at day 14 and (1.219±0.002), 

(0.871±0.001)gm at day 28 in comparison with control 

groups (1.512±0.002),(1.520±0.001)gm respectively . The 

weight of  left testis at 14 and 28 days showed high 

significant decrease  when treated with ZnO NPs at 

(30,60) mg/kg (1.311±0.001) , (1.202±0.002) gm 

respectively compared to control groups (1.511±0.002)gm 

at day 14,while results were (1.211±0.001) ,(0.862±0.002) 

gm respectively compared to control groups (1.511±0.002) 

gm at day 28. 

 

Figure(3-26): Effect of different concentrations of ZnO 
NPs (30 and 60) mg/kg on left testis weights of rats with 
different periods of time (7, 14, 28) days in comparison 
with control groups and between treated groups 
themselves.  

 (**) high significant increase (≤0.01) . 
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(A,B,C) represents the  significant difference between 
groups with days as a fixed factor and concentrations 
as a variable factor. 
 (a,b,c) represents the  significant difference between 
groups with concentrations as a fixed factor and days 
as a variable factor. 
 
The  present study about reduce of weight in right and left 

testis agree with another study by [44] whom treated mice 

with ZnO NPs daily for 35 days at (5,50,300) mg/kg 

showed the weight of testicular weight at dose 5,50 was 

slightly less than control groups were at dose 300 showed 

a significant decrease in testicular weight, ZnO NPs also 

caused a significant decrease in seminiferous tubule 

diameter, seminiferous epithelium height and maturation . 

[45] were mice divided into five groups which intra-

peritoneal received of ZnO NPs with different   dose  

(250,500,700 mg/kg/day) , The results shown a significant 

changes in cell types of testis tissue that were treated with 

ZnO NPs nanoparticle, These changes such as reduction 

and loss of cells in seminiferous tubules in testicular 

tissue, spermatogonia in mice treated with ZnOn (500 and 

700 mg/kg/day doses) were significantly decreased.  Many 

study that indicated  ZnO NPs induce testicular damage 

and cytotoxic effects on testicular germ cells in a dose 

dependent manner in mice. [46] mice were treated 

intravenously with TiO2 NPs (0, 2, ,10 mg/kg ) once per 

week for four weeks followed by sacrificing nine days 

after the last injection, TiO2 NPs significantly reduced 

testis weight These results indicate that TiO2 NPs induce 

hazardous effect on testicular system both quantity of 

sperm head numbers and quality of sperm cells which 

contract with present study. [15] were treated  mice with 

ZnO NPs added to basal diet at  different doses (0, 50, 500 

and 5000) mg/kg. result showed not changed the relative 

weight of testis that disagree with present study. Level of 

(Zn)  are very high in the male reproductive system and 

seminal fluid[47]. [48] found that NPs can affect leydig 

cells mitochondrial activity and thus lead to reduce their 

secretory activity . the NPs increase the releasing of free 

oxygen and this enhance the oxidation of macromolecules 

such as proteins and finally leading to reduce the numbers 

of leydig cells and decrease the production of testosterone. 

A previous study reported that metal NPs induce changes 

in reproductive organs, histology of laboratory animals 

and in causing disruption in reproductive cells production 

and hormones[49].  ZnO NPs are related with (ROS), 

which results in an increase in DNA double strand 

breakage and a decrease in sperm motility, there was 

several hypotheses that suggest ROS may penetrate across 

the cell membrane and inhibit the activity of some vital 

enzymes such as , glucose 6-phosphate dehydrogenase 

G6PDH, the ROS may lead to mutations such as point 

mutations and polymorphism and thus lead to decrease 

semen quality, the results of morphometric measurements 

show that nanoparticles decrease the diameter of germinal 

epithelium and the size of tubules and therefore cause 

apoptosis [25]. 

The present study showed that the  NPs inhibit endocrine 

system function by blocking of pituitary hypothalamus 

axis and this may decrease level of GnRH leading into 

reduction in Testosterone level causing effects on 

spermatogenesis.   

4. Conclusions 

Nanoparticles may display either acute or chronic toxicity, 

but the latter type is the most important in foods since 

relatively low levels of nanoparticles are likely to be 

consumed over an extended period. In general, the toxicity 

of ingested nanoparticles depends on their ability to 

damage cells or organs within humans, The administration 

of ZnO NPs in rats induce major changes in body and 

organ  weight and feed intake. perhaps does of ZnO NPs 
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cause many toxicity and certain disturbances in the body. 

However more researches are necessary on the effect of 

these nanoparticles on the organs. Moreover additional 

studies should be treated in different periods and number 

of injections by examining oxidative stress. our data 

showed that exposure of male rats to ZnO NPs elicited 

oxidative stress response in the kidneys, Liver and other 

organ .  
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