
135 
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A B S T R A C T 
 
This study is designed to investigate the effect of copper sulphate and cobalt chloride, which are used 
as additives in feed on fertility of male white albino rats. One hundred rats classified to five groups. 
First group used as control; second and third group were given 1/10 and 1/5 LD50 of CuSo4 respectively, 
fourth and fifth groups were given 1/10 and 1/5 LD50 of CoCl2 respectively (orally via stomach tube). 
Testis and epididymis were dissected and used for detection of sperm motility and counts. 
Histopathological examination was performed on testis. Results showed significant decrease in testis 
and epididymis weight and significant increase on sperm abnormalities while sperm numbers were 
significantly decreased. It can be concluded that ingestion of copper sulphate and cobalt chloride in high 
doses decrease fertility in male albino rats. 
Key words: cobalt toxicity- copper toxicity – spermatogenesis- heavy metals. 
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1. INTRODUCTION 

opper is an essential trace element 
as an integral component of many 
enzymes and protein, and is 

needed in a wide range of metabolic 
processes. It is one of the key trace 
minerals required for an effective immune 
response. The biological functions of 
copper include electron- transfer catalysis 
by means of its two accessible oxidation 
states (Georgopoulos et al., 2001). Copper 
is a normal constituent of semen, where 
bound to the tail mid piece of spermatozoa 
and present in seminal plasma, (Valsa et 
al., 1994). High doses of copper ions have 
a toxic effect on the epididymis, testes, and 
scrotum of mammals, which may 
ultimately lead to reduced fertility (Pesch 
et al., 2006). Cobalt is an essential dietary 
trace element as a component of vitamin 
B12 (cyanocobalamin), each molecule of 
the vitamin containing one atom of cobalt 
(Lahaye et al., 1984). Male rats exhibited 
reduced testicular sperm counts and daily 
sperm production, the testes displayed 

severe abnormalities, including 
hypertrophy of the interstitial leyding cells, 
congested blood vessels, degeneration of 
the spermatogonial cells, and necrosis of 
seminiferous tubules and interstitial tissue 
at dose of 400-800 mg/L cobalt chloride 
(Elbetieha et al., 2004). 

In light of these facts, the main goal of the 
present study was to evaluate the effect of 
copper sulphate and cobalt chloride on 
fertility of male white albino rats after 
chronic exposure for six months.  

2. MATERIAL AND METHODS 

2.1. Experimental animals: 

One hundred apparently healthy  male 
albino rats (western strain) weighted 175-
182 g were obtained from Veterinary Serum 
and Vaccine Research Institute, Abbasia, 
Cairo, Egypt. The animals housed in 
stainless steel wire bottom cages and kept 
under constant environmental conditions 
and fed on fresh standard pellet and given 
tap water throughout the study. All animals 
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were acclimatized for 1 week before the 
beginning of the experiment. 

2.2. Tested substance:  

 Copper in the form of copper sulphate 
pentahydrate (Cu SO4.5H2O) crystals  from 
El gomhoria company and cobalt in the 
form of cobalt chloride hexahydrate (CoCl2 
· 6H2O ), crystals from El gomhoria 
company, were used in thus experiment . 

2.3. Experimental design: 

In this study 100 male albino rats (western 
strain) were divided into five groups each 
one contain 20 rats. First group was kept as 
control; while second and third groups were 
given 1/10 and 1/50 LD50 of CuSo4 (Abu- 
Zinadah  and Hussein 2010)  respectively. 
Fourth and fifth groups were given 1/10 and 
1/50 LD50 of CoCl2 (National Institute for 
Occupational Safety and Health (NIOSH) 
2003). Respectively (orally by stomach 
tube) 3 days per week for 6 months. 

2.4. haematological studies: 

-Erythrogram and leucogram performed by 
using Celly 70 (automatic blood cell counter 
performing 18 parameters): 4, Rueb galvani 
91745 Massy Cedex.  
2.5. Sperm counts: - sperm counts was done 
according to (Wook et al., 2004), where 
caudate epididymis was chopped with a 
sharp scissor and then homogenized with a 
low speed in 10 ml distilled water for 1.5-2 
minutes at 4-6 c°. The number of 
homogenization resistant spermatids was 
enumerated using a hemocytometer. 

2.6. Analysis of sperm:-  

Sperm suspension (40 ml) was placed on dry 
and clean glass slide then stained by eosin 
and nigrosin stains then spread as film and 
leave to dry then examined under oil 
immersion lens. 

2.7. Copper and cobalt residue in liver and 
kidney: 

Determination of copper and cobalt residues 
were performed according to (Iwegbue 
2008). 

2.8. Statistical analysis: 

Data were analyzed for obtaining mean, 
standard deviation (SD) and statistical 
comparisons between means of different 
groups. The statistical analyses were done 
by one way ANOVA and DUNCAN test 
using SPSS program version 11. P value < 
0.05 was assumed for statistical 
significance. 

3. RESULTS 

3.1. Effect of administrated copper sulphate 
and cobalt chloride on erythrogram of  
male white albino rats for 6 months : 

 The data of erythrogram (red blood cells 
count (RBCs), hemoglobin (Hb), packed 
cell volume (PCV), mean corpuscular 
volume (MCV), mean corpuscular 
hemoglobin(MCH) and mean corpuscular 
hemoglobin concentration (MCHC) of rats 
in different experimental groups were 
cleared in table (1). RBCs counts, Hb 
concentration, PCV and MCH in different 
groups statistically different at 2nd, 4th and 
6th, months of experiment. RBCs count, Hb 
concentration and PCV of rats received 
copper sulphate showed significant 
decrease compared with control group. 
While the MCV revealed significant 
increase in treated groups compared with 
control group. However, the MCHC 
showed no statistical differences 
throughout the experimental period. These 
results more clear on group received high 
dose (1/5 LD50) of copper sulphate. RBCs 
count, showed significant increase in cobalt 
chloride treated groups in compared with 
control groups. On the other hand, the Hb 
concentration, MCV and PCV in cobalt 
chloride treated groups showed significant 
decrease in compared with control groups. 
While MCHC showed no statistical 
differences throughout the experimental 
period. These results more clear on group 
received high dose (1/5 LD50) of cobalt 
chloride (Table 1).                     
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Table (1) Effect of administrated of copper sulphate and cobalt chloride on Erythrogram (RBCs, Hb, PCV, MCV, MCH and MCHC) of white albino rats for 6 
months  (mean± SD):- 

6th month                                       4th  month                         2nd  month                                   
 Items       

 
Groups 

GV 
 1\5 

LD50 
cocl2 

GIV 
1\10 

LD50 
cocl2 

GIII 
1\5 

LD50 
cuso4 

GII  
1\10 

 LD50  
cuso4 

GI  
control 

GV  
1\5  

LD50 
cocl2 

GIV 
1\10 

LD50
cocl2 

GIII  
1\5 

LD50 
cuso4 

GII 
 1\10 
LD50 
cuso4 

GI 
 control 

GV  
1\5 

LD50 
cocl2 

GIV 
1\10 

LD50
cocl2 

GIII 
1\5 

LD50
cuso4 

GII 
1\10 

LD50 
cuso4 

GI 
control 

   10.61  
± 
1.01 a 

10.13 
± 
0.43 a 

3.63 
± 
 0.23 d 

4.90 
± 
0.21 c 

   
    7.65 
       ±  
     0.9 b 
 

    9.85 
± 
  0.38 a, 

 

 
  9.34   
± 
0.4 a, 
 

4.95 
± 
0.3 c 

5.80 
± 
0.24 c 

7.64 
±  
 0.24 b 

 8.94 
   ±  
 0.2 a, 

 8.12 
±        
0.1a 

6.12 
± 
0.7 c 

6.95  
±        
0.9 c 

 7.58  
±      
0.6 b 

RBCs 
 M/µl 

  11.30 
± 
0.6 c 

12.70 
± 
0.51 b 

8.90 
± 
1.2d 

11.80 
± 
1.3 c 

  14.89 
    ±   
   1.34 a 

12.90 
    ± 
0.34 b 

13.30 
± 
0.6 b 

10.00 
± 
0.45 c 

12.72 
± 
0.61 b 

14.88 
    ± 
0.24 a, 

13.62 
± 
0.3 b 

13.9 
± 
0.23 b 

11.8 
± 
1.16  c 

13.56
± 
0.4 b 

14.85 
     ± 
   0.2 a, 

Hb 
   g/dL 

40.40 
± 
0.51 b 

42.60 
± 
0.38 b 

31.00 
± 
0.17 d 

36.00 
± 
  0.9 c 

 
45.01 
± 
  0.38 a 
 

 
43.79 
± 
1.31c 

         

 
44.13 
± 
0.81b 

40.93 
± 
0.51 e 

   42.21 
± 
0.26 d 

45.24 
± 
0.12 a, 

 44.14 
    ±   
0.32a, 

44.71 
±        
0.9 a 

41.21
±     
0.7 b 

42.46  
±        
0.2 b 

   45.74 
± 
0.9 a, 

PCV 
% 

37.61 
± 
0.16 e 

42.05 
± 
0.41 d 

85.39 
± 
0.35 a 

73.46 
± 
0.37 b 

58.83 
± 
 0.9 c 

44.46 
± 
0.37 e 

47.25
± 
0.52d 

82.68 
± 
0.43 a, 

72.77 
± 
0.3 b 

59.21 
± 
0.57 c 

49.37 
± 
0.27 d 

 
55.06  
± 
 0.4c     

67.33
± 
0.5 a, 

61.09
± 
0.3 b 

60.34 
± 
0.4 b 

MCV  
  fL 

1.07 
± 
0.73 d 

1.25 
± 
0.47 c 

2.45 
± 
0.87 a 

2.41 
± 
0.71 a 

1.94  
  ±  
 0.3 b 
 
 

1.31 
±       1.03 
c 

1.42 
 ± 
0.32 c 

2.02 
± 
0.42 a 

 
2.19 
± 
0.35 a 
 

1.95 
±  
 0.17 b 

1.52 
 ±  
1.o5 c 

1.71 
 ±        
0.5 b 

1.93 
±     
2.9 a 

1.95  
±      
0.98 a 

 1.96  
±     0.03 

a 

 
MCH   

Pg 

27.97 
± 
0.43 d 

29.81 
± 
0.37 c 

28.71 
± 
0.93 c 

32.77 
± 
0.85 b 

33.08 
± 
0.91 a 

29.46 
± 
0.31 c 

30.14
±  
0.57 b 

24.43 
± 
 0.59 d 

30.14 
± 
0.51 b 

32.89 
± 
0.23 a 

30.85 
± 
0.32 b 

31.08
±  
0.61 a 

28.63
± 
0.7 c 

31.93
±  
0.91 a 

32.47 
± 
1.34 a 

MCHC 
g/dL 

Mean with different letters at the same row differ significant (P < 0.05). 
Table (2) Effect of administration of copper sulphate and cobalt chloride on sperm gram of white albino rats	for	6	months	(mean±	SD):  
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6th month 4th  month	2nd month  
                 
Groups  

Abnormalities 
% 

Sperm 
No/ ml 
(million) 

Epididymis 
Wt (gm) 
(R&L) 

Testis 
Wt 
(gm) 
(R&L) 

Abnormalities	
% 

Sperm 
No/ ml 
(million) 

Epididymis 
Wt (gm) 
(R&L) 

Testis 
Wt 
(gm) 
(R&L) 

Abnormalities 
% 

Sperm 
No/ ml 
(million) 

Epididymis 
Wt. (gm) 
(R&L) 

Testis 
Wt. (gm) 
(R&L) 

8.10 
±0.13 c 

140 
±0.17 a	

0.25 
±0.8 a	

3.20 
±0.25 a

7.30 
±0.15 c  	

137 
±0.6 a	

0.19 
      ±0.3 a   

2.80 
±0.19 
a 

 
5.20 
±2.5 c 

 
132 

±0.58a	

      0.18 
±1.6a 

         
2.10 

±0.52a 

                  
Group    I         
control 

39.70 
±0.19 b 

24 
±0.4 b	

0.14 
±1.75 b	

1.00 
±0.59 b

31.20 
±0.56 b	

68 
±0.83b	

0.15 
±1.35b 

1.40 
±0.53b   

15.60 
±0.12 b 

93 
±0.21b	

0.17 
±1.2 b 

1.62 
±0.21b 

Group II 
1\10 LD50 	

52.90 
±0.2 a	

9.60 
±0.03c	

0.13 
±0.3 c	

0.79 
±0.10 c

42.10 
±0.7 a	

36 
±0.65d	

0.14 
±0.51 c	

0.99 
±0.47 c

31.20 
±0.69 a	

89 
±0.66b	

0.16 
±0.22 b	

1.30 
±0.62b	

Group III  
1\5 LD50 

36.10 
±0.12 b	

29 
±1.03b	

0.13 
±0.09 b	

1.42 
±0.01 b

27.90 
±0.26 b	

75 
±0.06b	

0.15 
±0.16 b	

1.54 
±0.03 

b	

15.20 
±0.76 b	

96 
±1.03b	

0.17 
±1.35 b	

1.84 
±0.01b	

Group IV  
1\10 LD50 	

47.50 
±1.35 a	

11.50 
±0.24c	

0.13 
±0.26 c	

1.08 
±0.19 c

38.70 
±0.21 a	

49 
±0.22c	

0.14 
±0.14 c	

1.24 
±0.02 c

29.80 
±0.81 a	

91 
±0.58b	

0.16 
±0.32 b	

   1.52 
±0.33b	

Group V 
1\5 LD50 

Mean with different letters at the same  column  differ significant (P < 0.05  
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Table (3) the residues of copper and cobalt in liver and kidneys tissues (µg/g) of white albino rats 
administrated by copper sulphate and cobalt chloride for 6 months (mean± SD): 
   

6th month      4th  month2nd month          organ 
 
Group 
 

Kidney	
ppm 

Liver	
ppm 

Kidney 
ppm 

Liver 
ppm 

Kidney 
ppm 

Liver 
ppm 

0.62 
±0.7 

6.18 
±0.8	

0.58 
±0.26	

6.15 
±1.1 

0.55 
 

±0.05 

6.11 
±2.1 

copper	
Group I 
Control		

2.1 
±0.4 d 

8.9 
±0.6 c 

1.8 
±0.3 d 

8.4 
±0.8 c 

1.6 
±0.2 d 

8.20 
±0.1 d 

Cobalt  

7.3 
±2.5 c 

61.00 
±1.2 b 

5.4 
±2.5c 

38.00 
±1.21b

2.6 
± 

1.3c 

27,00 
±3.44 c 

 

Group II 
 1\10 
LD50 

Copper	
15.9 

±0.93 b	
102.00 
±0.8 a	

11.7 
±3.2 b	

78.00 
±1.3 a	

6.8 
±2.1 b	

46.00 
±0.7 a	

Group 
III 
1\5 

LD50 

16.2 
±1.8 b	

72.6 
±2.3 b	

12.4 
±1.6 b 

40.1 
±0.87 

b	

5.7 
±0.73 b	

33.2 
±1.4 b	

 
Group 
IV1\10 
LD50	Cobalt	

	
29.8 
±0.6 a	

108.1 
±0.1 a	

17.5 
±0.51 a	

81.3 
±0.93 

a	

11.7 
±2.5 a	

45.2 
±2.1 a	

Group 
V 

1\5 
LD50 

 
Mean with different letters at the same column differ significant (P < 0.05). 

 

3.2. Effect of administration of copper 
sulphate and cobalt chloride on Sperm 
gram of white albino rats for 6 months   

 Table (2) illustrated the effect of copper 
sulphate and cobalt chloride on testis and 
epididymis weight and the sperm number; 
where a significant decrease in treated 
groups (copper sulphate and cobalt 
chloride) were detected compared to 
control group. Abnormalities percent were 
significantly increased in treated groups 
(copper sulphate and cobalt chloride) in 
compared to control group. These results 
were pronounced at groups received large 
dose of copper sulphate and cobalt chloride 
(1/5 LD50) compared with control group.  

3.3. Residues of copper and cobalt in liver 
and kidneys tissues of white albino rats 
administrated copper sulphate and cobalt 
chloride for 6 months: 

 
The residues level of copper and cobalt 
were significant increased in liver and 
kidney tissues of rat received copper 
sulphate and cobalt chloride for 6 months in 
compared to control. (Table 3). 
 

1. DISCUSSION 

Copper one of the key trace minerals 
required for an effective immune response. 
The biological functions of copper include 
electron- transfer catalysis by means of its 
two accessible oxidation states 
(Georgopoulos et al., 2001). Cobalt is an 
essential metal for human and is part of the 
enzyme cyanocobalamin (vit B12) but high 
exposure levels has serious effect.  
Regarding to the effect of copper sulphate 
on the erythrogram during experimental 
period Table (1) revealed red blood cell 
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Fig (2):A representative rat epididymal sperm head abnormalities in control (1-3), copper (4-9) and cobalt 
groups (10-12) stained with eosin-nigrosin stain and examined under light microscopy; magnification x100 oil-
immersion objective. Arrows  referred to sperm heads. (1) normal head. (2) amorphos head. (3, 12) detached 
head. (4-8) flattened head. (9) knobbed hock. (10-11) banana head.  

1  2 3

4  5 6

7  8 9

0  1 1

1  2  3 4

6  9

11 1

7 

1

1 1 1

2 2 2

1 2

5

1

1

8

22

Fig (1):A representative rat epididymal sperm tail abnormalities in control (1-5), cadmium (6-16) and 
chromium groups (16-25) stained with eosin-nigrosin stain and examined under light microscopy; 
magnification x100 oil-immersion objective. Arrows  referred to sperm tail abnormalities and dashed circle 
indicated the detached sperm sheath. 
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counts (RBCs), hemoglobin (Hb) and 
Packed cell volume % (PCV %) level in rats 
of treated groups showed significant 
decrease at 2nd  ,4th & 6th month of 
experiment if compared with control group. 
Our result agreed with the result obtained 
by (Jezierska et al., 2009, Wilson, 2010). 
These results may be due to the 
malfunctioning of hemopoietic system or 
destruction of circulating cells caused by 
morphological alterations in renal 
interstitium (Singh et al., 2008). Or due to 
free radicals and lipid perioxidation process 
due to copper sulphate enhanced 
degradation of erythrocytes, which 
associated with release iron (Mori and 
Hirayama 2000).Or may be attributed to 
that copper was able to penetrate the 
erythrocytes and inhibit glycolysis, and 
promoting denaturation of hemoglobin due 
to inhibition of erythrocytes glucose- 6- 
phosphate dehydrogenase activity 
(ACGIH, 1986). Or hemolytic anemia may 
be caused either by direct red cell 
membrane damage or indirectly as a result 
of the inactivation of enzymes  (including 
glutathione reductase) which protect 
against oxidative stress, copper ions can 
oxidize heme iron to form methaemoglobin 
(Ashish et al., 2012). Or may be due to 
heavy metals exposure also decrease RBCs, 
Hb, and hematocrite concentration due to 
impaired intestinal absorption of iron (Joshi 
et al., 2002). Hemolysis occurred and was 
attributed to the accumulation of copper in 
erythrocytes resulting in precipitation of 
hemoglobin (Singh and Singh, 1968), or 
hemolysis was due to entry of excessive 
copper into erythrocytes lead to reduction 
of superoxide radicals that cause 
erythrocytes membrane damage (Howell 
and Gooneratne 1987). Or may be due to 
high copper/ molybdenum ratio may 
contribute to iron deficiency anemias and 
possibly cause iron- storage disease. 
Several anemias which don't respond to 
iron therapy have been found to be 
associated with biounavailable copper, 
copper is required to convert iron from 
ferric to ferrous form so it can be  utilized. 

Copper is also required to incorporate iron 
into hemoglobin molecules. High tissue 
copper levels can cause a relative 
manganese deficiency, manganese is 
necessary to stimulate hemoglobin 
formation this anemia can result from a 
copper- induced deficiency of manganese 
(Blundell et al., 2003). These result 
disagreed with (Tavares-Dias et al.,2002) 
which may be due to the different 
concentration and times used in the 
treatments and the species sensitivity to 
copper sulphate. Mean corpuscular 
hemoglobin (MCH) and mean corpuscular 
hemoglobin concentration (MCHC) 
showed significant  decrease at 6th month of 
experiment in treated groups if compared 
with control group. The results are similar 
to that of (Carvalho and Fernandes 2006). 
Result disagreed with (Tavares-Dias et al., 
2002) which may be due to larger 
erythrocyte volume caused by hypoxia 
situation.  

Concerning our results of blood 
parameters as recorded in table (1) due to 
the effect of cobalt chloride , a highly 
significant increase in red blood cells count 
(RBCs) which more prominent in highly 
dose group. These results were agreed with 
those recorded by (Di Giulio et al., 
1991,Alippi et al., 1992). The significant 
increase of RBCs may be attributed to 
cobalt acts through a mechanism believed 
to involve a heme containing proteins to 
increase erythropoietin which stimulate the 
production of RBCs causing polycythaemia 
(Di Giulio et al., 1991) , which is 
considered one of the toxic end points of 
cobalt (Maxwell and Salnikow 2004 and 
lippi et al., 2005). Or increase RBCs may be 
due to early decomposition of both old and 
newly formed erythrocytes under the action 
of hypoxia at higher levels of cobalt 
exposure, which elicits the haemopoietic 
effect on bone marrow (Carson et al., 1986). 
The significant decreases in MCHC may be 
attributed to that cobalt chloride may 
interfere with the normal physiology of 
RBCs (Atamanalp et al., 2002), decrease 
MCHC level are indicative of hypochromic 
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anemia. The significant decrease in Hb, 
PCV, MCV and MCH in group treated with 
high dose of cobalt especially at the end of 
experiment. These results agreed with 
Ahmad et al., (1995), Atamanalp and Yanik 
(2003). The decrease in Hb concentration 
may be attributed to the fact that oxygen 
carrying capacity was affected by cobalt 
chloride which interfere with the ability to 
bind Hb to oxygen during respiration 
(Atamanalp and Yanik 2003). Or may be 
due to cobalt stimulate heme oxidation in 
many organs by inducing heme- oxygenase 
and causing a reduction in the levels of 
hemoglobin and other hemoprotein like 
cytochrome p450 (Elbirt and Bonkosky 
1999). This result disagreed with 
Atamanalp et al., (2002) may be due to 
increased erythropoiesis and Hb synthesis. 
The MCV reduction shows that cobalt 
chloride may interfere with normal 
physiology of RBCs (Yanik and Atamanalp 
2001). 

Concerning to the effect of copper 
sulphate on spermogram table (2) recorded 
a significant decrease in sperm cell count 
either per ml or per gm of epididmal 
suspension and a significant increase in the 
percentage of morphological abnormal 
spermatozoa in the examined rats as a result 
of dose and time of administration. These 
results very clear in group of high dose of 
copper sulphate compared with control one. 
These results were agreed with CCOHS 
(1999). The significant effect of copper in 
treated male rats may be attributed to the 
direct cytotoxic effect of copper on the 
tissue of testis of exposed animal to copper 
(CCOHS 1999). Also may be due to copper 
has damaging effect of spermatogonial cells 
specially late stage of sperm maturation 
(Dent 2007).  

Regarding to the effect of cobalt 
chloride on spermgram of rats, there were 
significant increase in sperm abnormality 
and significant decrease in sperm count of 
treated group as shown in table (2). These 
results are in agreement with (Clyne et al 
.,2001, El betieha et al., 2004). These 
results may be attributed to cobalt chloride 

may be toxic to testicular histological 
structure.  

Regarding to the effect of copper 
sulphate residues in the kidneys and liver of 
treated rats table (3) . The amount of copper 
residues were increased gradually in higher 
dosed group and through long time. These 
results agreed with those obtained by 
(Marta, et al., 2005, Sani, 2011). The 
cumulative effect of copper sulphate in liver 
may be attributed to direct transfere of these 
compound after oral adminisration from the 
intestine to the liver via the portal vein. 
Lower hepatic metabolism of copper 
sulphate leading to more cumulative effect 
in hepatic tissue with poor excretion, this 
showed that liver acts as a store house for 
toxic and heavy metals (Oguntola 2008). Or 
residues increased due to increased hepatic 
synthesis and release of ceruloplasmin 
(Linder 1991). 

The conclusion we draw from the 
results is that, copper sulphate and cobalt 
chloride most likely have a risk on fertility. 
For this reason, it is necessary to be careful 
when using it in food as food additives. 
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  ذكور الفئران البیضاء فياعلاف على الخصوبة  كإضافات وكلورید الكوبلتلكبریتات النحاس  السميالتأثیر 
  

  الشیوى العلیم، الھامنبیلة عبد  سالم،ابو  بكري، محمدحاتم  السمیع،سعیدة عبد 
  بنھا جامعة-البیطريالطب  كلیة-والسموم الشرعيقسم الطب 

  العربيالملخص 

اء حیث تم معرفة ذȞور الفئران البǽض فيعلى الخصوǼة  وȞلورȄد الكوȃلتهذه الدراسة تم تقیǽم تأثیر ȞبرȄتات النحاس  في
من ذȞور الفئران  100هذه الدراسة عدد  لإجراء وقد استخدمهذا  بها. واشȞالها ومعدل التشوهاتعدد الحیوانات المنوǽة 

الى خمس مجموعات متساوǽة اشتملت Ȟل  وقد قسمت جرام 175-182 واوزانها منارȃعة اسابǽع  حواليالبǽضاء اعمارها 
اشتملت على عشرون فأر  ):المجموعة الاولى: (المجموعة الضاǼطة Ȟالاتي: وتم توزȄعهامجموعة على عدد عشرون فأر 

فأر تم  من عشرون  الثانǽة: تكونتالمجموعة  -ضاǼطة للمجموعات الاخرȐ.   واستخدمت Ȟمجموعةادوǽة  أȑلم تعطى 
أر تم ف من عشرون تكونت  الثالثة:. المجموعة أشهرلجرعة نصف الممیتة لكبرȄتات النحاس لمدة ستة من ا 1/10اعطاؤها 
أر تم ف من عشرون تكونت  الراǼعة:. المجموعة أشهرمن الجرعة نصف الممیتة لكبرȄتات النحاس لمدة ستة  1/5اعطاؤها 
أر تم ف من عشرون . المجموعة الخامسة تكونت هرأشستة  الكوȃلت لمدةمن الجرعة نصف الممیتة لكلورȄد  1/10اعطاؤها 
الشهر  يفتجمǽع الخصǽة  وقد تم الفم.عن طرȘȄ  أشهرستة  الكوȃلت لمدةمن الجرعة نصف الممیتة لكلورȄد  1/5اعطاؤها 
دد الحیوانات المنوǽة على ع وȞلورȄد الكوȃلتاسفرت النتائج تأثیر ȞبرȄتات النحاس  التجرȃة. وقدمن  والراǼع والسادس الثاني

Ȟل المجموعات المعاملة خاصة المعاملة بجرعات عالǽة Ȟما تظهر  فيǽقل عدد الحیوانات المنوǽة معنوǽا  واشȞالها حیث
  وضوحا مع المجموعات العالǽة.          وȞانت أكثرالنتائج وجود تشوهات Ǽالحیوانات المنوǽة 
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