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Introduction: The present study investigated the risks of ionizing radiation on sperm counts in chronic doses 
and compared the findings with previous results in similar and different conditions to minimize oxidant stress 
on sperm parameters rather than using black seed oil. 
Material and Methods: Twenty rats were used in experimental designs 1 and allocated unordered to four 
groups. Each group included five. The ranges of 2-3 months and 170 -200 g, respectively .The healthy rats 
were obtained from the University of Mosul ,Iraq .Experimental design 2, was conducted on  50 rats .The rats 
were exposed to three different doses for 30 days similar to those of experimental design 1. Oral black seed 
oil was administrated a dose of 20 mg/kg  in group 2 .  
Results: In experimental design 1, there was a significant decrease in sperm count, live sperm percentage and 
normal sperm percentages respectively. However a significant increase was observed in dead sperm and 
abnormal sperm percentages in experimental design 1.The administration of black seed oil  in excremental 
design 2 improved all the parameters with reducing abnormal and dead sperm counts rather than increasing 
normal and live sperm counts at all doses .  
Conclusion: The use of black seed reduce the oxidative stress caused by low dose gamma radiation 
.Therefore , this substance can be used as a therapeutic option for the treatment  of several type of cancer 
especially those under the treatment of low dose gamma radiation through enhancement of  protection for a 
long time.  
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Introduction 
It is knows that sperm contains the least amount of 

non-chromosomal material to be changed and 
damaged. The irradiation with gamma ray leads to 
chromosomal deletions indicating either decreasing 
or increasing the effect .Moreover, Sperm mutagenesis 
is simple to do with. Reproductive management is 
actually one of the main strategies of ascendant sheep 
in the industry with many impacts on the rental 
positions. [1].The most important target organ in 
ionizing radiation leading to damage is the testis. 
Multiple studies reported that irradiation induces 
some histological sequel in the organs and tissues 
involving the increase of loose fibrous tissue [2,3] . 
Moreover, electromagnetic radiation was found in the 
depletion of more advanced spermatogenic cells as 
the gamma ray of natural tissue effects in fibrosis, 
contributing to all the effects of ionizing radiation 
observed in a study [4] in the testis [5]. Furthermore, 
the changing spermatogonia are more sensitive to 
ionizing radiation and are killed by the induction of a 
dose close to 3 Gy/h in Sprague-Dawley rats, and mice 
[6] . Before the exposure to gamma ray as ionizing 
radiation the radioprotective agents as important 
elements used to decrease the induced damaging 
including radiation induced lethality [7] .According to 
evidence [8] the effect of gamma ray at 4, 5, and 6 Gy 

was observed on the whole body of mice leading to a 
significant increase in abnormal sperm count .This 
change  in sperm count  with  rising   radiation dose 
and reached 25 % . In a study carried out by Eissa et al 
in  2007 [9] , it was also demonstrated that the effect 
of gamma ray on testicular organs of rats led to the 
reduction of the  value of spermatogenic cells at 
irradiation  groups compared to that reported for the 
control group . The reduction in the value of 
spermatogenic cells increased with raising radiation 
dose, where the maximum change was reported as 
68% [10]. The negative outcomes were obtained from 
another study [11] indicating that ionizing radiation 
resulted in increasing abnormal sperm count. In 
addition this change increased with raising radiation 
dose and time exposure. The combined action of X-ray 
and nonylphenol in mice sperm showed that the 
sperm count decreased with increasing the absorbed 
dose from (0.05 to 0.20 Gy) with a maximum change 
in the sperm count as 64 %. [12].However, the change 
was noticed in abnormal sperm count as 17.5 %. Reid 
et al. in the other study conducted in 1981 determined 
the effect of radiation dose on the stem cell of mouse 
testis [13] at 100 rad with a change in the sperm 
counts of irradiation groups compared to that of 
control group at 13 % more than other groups.  
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According to the literature, the reproductive 
system has been represented to be one of the systems 
in humans sensitive to electromagnetic radiation 
especially ionizing radiation [14] Not only can it detect 
the proportion of the human body, but it can also 
influence population movements and the balance of 
environmental units. Those with increased female 
arthropods are more radiosensitive than male 
radiosensitive cells in general as well as Al-Dulamey et 
al ,2020 irradiated mice with same  radioactive source 
emitted gamma ray by two dose rate ( 110 and 310 
mGy/h) with period 3-41 days   [15-17]. In addition   
there are multiple exclusions, in this regard. In the 
hemipteran Pyrrrhocoidae groups for example, males 
may be more radiosensitive than females. [18]. The 
amount of radiation doses is also  very important 
.Accordingly, high doses of gamma ray lead to sperm 
inactivation  and small doses have important effects 
on sperm production if the treatment time changes  
developing sperm cells [19].Abnormal sperm count 
gradually increases by raising the rate of gamma 
radiation dose [20]. A blood suction insect and Chagas 
disease vector was identified during spermatogenesis 
apoptosis in Triatoma infestans after exposure to 
gamma radiation. [21] . A another study  used soft 
gamma radiation and investigated the effect of a low 
dose or soft dose of gamma ray in (m Gy) on the 
reproductive system of the Earthworm Eisenia fetida ( 
Oligochaeta) using chronic gamma radiation. In the 
aforementioned study, it was shown that the ability of 
the reproductive system reduced with increasing the 
dose rate [22]. The present study aimed to determine 
the effects of the soft activity of gamma radiation 
emitted from americium -241 as a low dose rate in (m 
Gy) as oxidation stress on the physiological properties 
of sperm namely concentration,normal and abnormal 
counts, and live and dead counts. Black seed oil is an 
edible product containing beta-carotene,iron, calcium, 
potassium and sodium. Out of nine essential amino 
acids, eight essential amino acids  cannot be produced 
in the human body. In addition to chief active 
constituents of black seed oil, it also has 
thymoquinone, myristic acid ,beta sitosterol, palmitic 
acid , palmitoleic acid , oleic acid, stearic acid, linolenic 
acid, linolenic acid, arachidonic acid, protein, folic acid 
,copper, zinc, phosphorous, as well as vitamin B1 ,B2 
and B3 [23] . With this background in mind, the 
current study was conducted to investigate the effects 
of   gamma ray as oxidation stress on the physiological 
properties of sperm including concentration, normal 
and abnormal counts and live  and dead counts. 

 

Materials and Methods 
Nigella sativa (i.e., black seed) was purchased from 

the local market in Mosul, Iraq, and filtered to remove 
any impurities. Using a breaking system inside the 
snowy bath, black seed oil was obtained by equipment 
breaking 50 g of seed with 250 cm3 of ethanol with 95% 
concentration.. The mixture was shaken with an electric 

motor generator (Ahlstrom Germany GmbH Company, 
Germany) for 1h at room temperature. The filtration was 
performed using multiple layers of filter paper. Then the 
filtered mixture was centrifuged at a speed of 1000 rpm 
for (15) min. Subsequently, the seed oil was collected 
from the surface layers. The albino Blub/c male rats in 
this study were within the age and weight ranges of 2-3 
months and 170-200 g respectively. The sterile rats were 
obtained from the College of Veterinary Medicine at the 
University of Mosul and placed in cages of plastic 
materials with dimensions of (20 x 30 x20 cm). A set of 
steps were taken to ensure good hygiene and care. 
Throughout the experiment, the temperature and 
humidity were optimally maintained for both control 
(without irradiation) and irradiation groups at 25.5 ±2 C

o
 

and 34.5 ± 5 respectively .In addition the sawdust was 
changed every week. The animals food consisted of 
wheat (35%), corn (34%), soybeans (20%), 

Protein (10%) and dried milk (1%), and they were 
provided with water through the testing period [24].   

 

Americium- 241 properties 

Americium-241 has 59.5 keV energy and 50 Ci 
radiation activity with exposure constant or gamma 

constant Γ= 0.013 mR. /hr . Ci . The half-life of this 
source is equivalent to 432 years and adds that with a 
few centimeters, the radiation source emits alpha 
particles passing through the grid[25]. 
 

Program of work 
Americium- 241   as a radioactive source emitted 

gamma radiation doses of 9.1 , 16.2 and 36.4     (mGy/h) 
to the rats . The gamma radiation was a chivied with 
daily 7 hours exposure for 90 days .A  portable  Geiger  
counter (INVOVA GmbH company , 
www.alphaaix.com ,Germany) was used to determine 
the radiation dose used  in this study  with R/h and 
covert to mGy/h by the following formula: ( Dose rate 
R/h = Γ x A / d

2
 with unit  R. m /Ci .h : where Γ is 

gamma constant , A is the specific activity of the source 
in (Ci),  d, is the distance between the source and 
detector in ( m).  The detector has other functions such 
as the radiation dose of X-ray. Alpha, and beta were 
provided from natural sources as other types of radiation 
in addition to gamma ray.  

  

Semen collection  
  The animals were weighed and deeply anesthetized 
with ether at (100mg/kg) leading to the effect on the 
breath and expiration. The samples of semen were 
collected from the cauda epididymidis. The percentage 
of sperm cells in a unidirectional progressive movement 
over a field was observed, on a slide using a light 
microscope according to the literature [26] . Briefly, a 
small drop of semen was placed on a warm slide, mixed 
with one drop of warm sodium citrate and covered with 
a glass slip. The sperm cells moving in a straightforward 
unidirectional motion were counted however, the sperm 
cells moving in circles, in a backward direction or 
showing pendulating movement were excluded.  

http://www.alphaaix.com/
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Live/Dead ratio or Percentage liveability  
One drop of semen was mixed with one drop of 

eosin-nigrosin stain on a warm slide as described by 
Wells and Awa (1970) [27] .Then a thin smear was 
made from the mixture of semen and stain. 
Subsequently, the smear was air-dried and a total of 400 
sperms were observed under the microscope. The live 
and the dead sperm cells were separately counted and 
the ratio of the live to dead sperm cells was calculated 
according to the Zemjanis method (1977). 

 

Sperm morphological defects 
Morphological defects in a total of 400 sperm cells 

were determined using the Wells-Awa technique (1970). 
Briefly, each drop of Wells - Awa stain and semen was 
placed on a warm slide and mixed, and a smear was 
made with another slide .The stained smear was then 
air-dried and viewed under the microscope. The defects 
were classified as described by Bloom (1973) [28] and 
Parkinson (2001) [29]. 

 

Experimental design 
A total of 70 rats were used in two experimental 

designs as follows:  

Experimental design 1   
The present experiment was carried out on 20 rats 

divided into five groups and received the selected dose 
as follows:  

1- The first (n=5) was the control group, without 
irradiation including   five rats who received 
water and food. In addition the number of rats 
was similar   in all groups of the experiment. 

2- The second (n=5) group received a radiation 
dose of 9.1  m Gy/.h 

3- The third (n=5) group received a radiation dose 
of 16.2 m Gy/h  

4- The fourth (n=5) group received  a radiation 
dose of 36.4 m Gy/h 

5- 5- The number of rats used in the second to 
fourth category was up to 15 male rats and 
subjected to a radiation dose for duration of 90 
days at an average of 7 h / day. 

The experiments were performed using gamma ray 
for 7 h /day with different exposure doses reported as 
(9.1, 16.2 and 36.4 m Gy/h) from Americium-241 
source to male rats for 90 days  

 

Experimental design 2  
The current experiment was carried out on 50 rats 

divided into five groups and received the selected dose 
as follows: 

1- The first group (n=5) was the control group 
without irradiation, including five rats who 
received water and food. In addition, the 
number of rats was similar in all groups of the 
experiment. 

2- The second group (n=5) received an oral 20 
mg/kg dose of black seed oil.  

3- The third group (n=5) received a radiation dose 
of 9.1 mGy/h.  

4- The fourth group (n=5) received a radiation 
dose of 9.1 mGy/h and oral 20 mg/kg dose of 
black seed oil.  

5- 5- The number of rats used in the second to 
fourth category was up to 15 male rats and 
subjected to a radiation dose for duration of 30 
days at an average reaction time of 7 hours/day 
with other doses of 16.2 and 36.4 m Gy/h. 

 

Statistical analysis  
In this study one way analysis of variance was used 

for Statistical analysis (SAS software, GitHub company, 
USA) Variables were identified with the measurement 
of the Duncan Involve significant status. The statistical 
variance was analyzed for the test groups (irradiation 
groups) and control group (i.e non-irradiation group).A 
p-value ≤ 0.05 was considered statistically significant. 
.The percentage and number of sperm were calculated 
for the irradiation groups and control group. 
 

Results 
Table 1 tabulates the sperm counts and percentage of 

normal, abnormal, live, and dead sperm cells. 

As shown in Table 2, the irradiation by gamma ray 

at doses of 9.1, 16.2, and 36.4 mGy/h for 7 h/day and 

treatment with black seed oil at a dose of 20 mg/kg/day 

for 30 days resulted in a significant decrease in some 

parameters of sperm count, namely total sperm count, 

normal sperm count, and live sperm count, in groups 3 

and 4, compared to those reported for group 1. In 

addition, group 2 showed a significant increase in these 

parameters in comparison to group 1 based on the 

obtained results presented in Table 2. 
 

 
Table 1. Mean values of sperm counts and percentage of normal, abnormal, live, and dead sperm cells 

 

Measurement 
                      

           Groups 

Number of sperm 
cells in epididymis  

(mean±standard 

deviation) 

Percentage 
of live sperm cells 

(mean±standard 

deviation) 

Percentage 
of dead sperm cells 

(mean±standard 

deviation) 

Percentage 
of normal sperm cells 

(mean±standard 

deviation) 

Percentage 
of abnormal sperm 

cells (mean±standard 

deviation) 

Control 31.46± 0.99 88.12±0.82 11.88±0.81 85.31±0.83 14.69±0.73 

9.1   mGy/h 24.20±0.49 48.02±0.44 51.98±0.43 46.71±0.55 53.83±0.55 

16.2  mGy.h 16.36±0.23 34.45±0.69 65.55±0.52 31.44±0.72 68.56b±0.46 

36 .4  mGy/h 10.18±0.26 28.77±0.21 71.23±0.21 26.32±0.45 73.68±0.45 

Experimental design 1. *Mean ± S.D. ** p= 0.05 ***n= 5 ****T= 20 , *Means and standard deviations are reported in Tables 1. **Level of 

significance (p˂0.05).as a,b,c,d between groups. *** Number of animals per group.****Total number of animals used 
Experimental design2. *Mean ± S.D. ** p= 0.05 ***n= 5 ****T=50, *Means and standard deviations are reported in Tables 1. **Level of 

significance (p˂0.05).as a,b,c,d between groups. *** Number of animals per group.****Total number of animals used 
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Table 2. Effect of low-dose gamma irradiation and black seed oil for 30 days on parameters of sperm count in male rats  

 

Parameters of sperm 

Group 1 

Control 

 
(mean±standard 

deviation)   

Group 2 

Black seed oil 
at 20 mg/kg  

 

(mean±standard 
deviation)   

Group 3 
Irradiation with 

gamma ray at 

mGy/h for 7  
h/day  

 (mean±standard 

deviation)   

Group 4  
Black seed oil 

with 20 mg/kg 

+ irradiation 
with gamma 

ray at mGy/h 

for 7 h/day 
 

(mean±standard 

deviation)   

Group2  
due to group 

1 

(i.e oral 
treatment 

with black 

seed only 
group per 

control group) 

 
 

Ratio % 

Group3 due 
to group 1 

(i.e 

irradiation 
with gamma 

ray at 

mGy/h for 7  
h/day  

group per 

control 
group) 

Ratio % 

 Group4 
due to 

group 1 

(i.e oral 
treatment 

with black 

seed + 
irradiation 

with 

gamma ray 
at mGy/h 

for 7 h/ day 

group per 
control 

group) 

Ratio % 

First dose 9.1 m Gy/h 

Sperm count  32.05 ± 0.40 36.62 ±0.41 24.22±0.33 27.36 ±0.45 114 75 65 

Normal sperm count 27.29± 1.81 32.38± 0.74 19.32±1.84 22.56 ±1.92 118 70 82 
Abnormal sperm 

count  

4.76± 1.47 4.24 ±1.21 4.90±0.41 4.80 ±0.45 89 102 100 

Dead sperm count  3.46±0.12 3.11±0.31 4.10± 0.23 3.60 ±0.27 89 118 104 
Live sperm count 28.59± 89.58 33.51± 4.55 20.12± 0.91 23.7± 41.53 117 70 83 

Second dose16.2 m Gy/h 

Sperm count  32.05 ± 0.40 34.72 ±0.41 23.91±0.33 26.33 ±0.45 108 74 82 

Normal sperm count 27.29± 1.81 30.61± 0.74 17.34±1.84 21.32 ±1.92 112 63 78 
Abnormal sperm 

count  

4.76± 1.47 4.11 ±1.21 5.85±0.41 5.01 ±0.45 86 122 105 

Dead sperm count  3.46±0.12 3.12±0.31 4.20± 0.23 3.80 ±0.27 90 121 109 
Live sperm count 28.59± 89.58 31.6± 5.55 19.71± 0.91 22.53± 41.53 110 68 78 

Third dose36.4 m Gy/h 

Sperm count 32.05 ± 0.40 33.02 ±0.41 22.01±0.33 25.643 ±0.45 103 68 80 

Normal sperm count 27.29± 1.81 29.41± 0.74 16.09±1.84 20.44 ±1.92 107 58 74 
Abnormal sperm 

count  

4.76± 1.47 3.61 ±1.21 5.92±0.41 5.20 ±0.45 75 124 109 

Dead sperm count  3.46 ±0.12 2.92±0.31 4.80± 0.23 4.0 ±0.27 84 138 115 
Live sperm count 28.59± 89.58 30.10± 5.55 17.21± 0.91 21.64± 41.53 105 60 75 

 

Table 3.  Comparison of irradiation groups and control group 
 

Parameters 
 

Groups 

Number of sperms in 

epididymis 

(mean±standard deviation) 
 

Ratio of sperm irradiation 

count due to control group (%) 
Exposure duration (h) P-value 

No. irradiation (control) 31.46± 0.99 100 0 NS* 

Irradiation at 9.1 mGy/h 24.20±0.49 77 7h/day NS 

Irradiation at 16.2 mGy/h 16.36±0.23 52 7h/day < 0.05 

Irradiation at 36.4  mGy/h 10.18±0.26 32 7h/day < 0.05 

*Not significant 
 

Table 4. Comparison of results of present study and previous studies  

 

Authors 

(year) 
Radiation type 

Sperm count million/ml 

(mean±standard deviation) 
Dose rate Exposure duration Type of sample 

(George et al,2009) [8] Gamma ray 

13.0±1.2  

  10.0±1.1 
  6.0±0.89 

4Gy/h 

5Gy/h 
6Gy/h 

30 min /day 
Mice 

Rats 

(Kumer et al ,2013) [10] Ionizing radiation 64.16±3.2  5.4 m Gy/h 6 h/day Humans 

(Dobrzynska,2011) [11] X-ray 3.2±1.6 0.02 m Gy/h 2 weeks Mice 

(Reid,1981) [12] Heat 0.45±0.1 0.002 m G/h 30min/ day for 56 days Mice 

(Eissa,2007) [9]] Gamma-ray 32.94±68.25 3-6 Gy/h 1 week Rats 

Present study Gamma –ray 

24.20 ±0.49 9.1 m Gy/h 
7h/day 
for 90 days  

Rats 16.36 ±0.23  16.2 m Gy/h 

10.18 ±0.26  36.4  mGy/h 
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Figure 1. Effect of daily exposure to gamma radiation at doses of 9.1, 16.2, and 36.4 m Gy/h for 7 h in 90 days on number of sperm cells in 
epididymis in standard error mean 
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Figure 2. Effect of daily exposure to gamma radiation at doses of 9.1, 16.2, and 36.4 m Gy/h with interval for 7 h in 90 days on percentage of live 

sperm cells  
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Figure 3.  Effect of daily exposure to gamma radiation at doses of 9.1, 16.2, and 36.4 m Gy/h with interval for 7 h in 90 days on percentage of dead 

sperm cells 
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Figure 4. Effect of daily exposure to gamma radiation at doses of 9.1, 16.2, and 36.4 mGy/h with interval for 7 h in 90 days on percentage of 

normal sperm cells 
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Figure 5. Effect of daily exposure to gamma radiation at doses of 9.1, 16.2, and 36.4 mGy/h with interval for 7 h in 90 days on percentage of 

abnormal sperm cells 

Discussion 
Figure 1 illustrates a significant reduction (P<0.05) 

in the number of sperm cells in the epididymis of the 
rats irradiated with gamma ray doses of at 9.1, 16.2, and 
36.4 mGy with the interval for 7 h daily in 90 days in 
comparison to that reported for the control group. The 
findings of the present study are in line with the results 
of another study [30]. The aforementioned study 
reported that the sperm concentration also decreased 
(close to 0) at 42 and 49 days of the treatment. Although 
all live creatures are at risk of damage in response to 
ionizing radiation, the mammalian testes are much more 
sensitive to ionizing radiation. In humans and majority 
of animals, the testes lie outside the body and are 
susceptible to radiation damage (Abuelhija et al. 2013).  

  Figures2 and 3 depict a significant reduction 
(P<0.05) in the percentages of live and normal sperm 
cells during the irradiation with gamma ray doses of 9.1, 
16.2, and 36.4 mGy for 90 days with a daily interval of 
7 h. The percentages of dead and abnormal sperm cells 
were illustrated in figures 4 and 5with an observed 
elevation (P<0.05) when irradiated to a similar previous 
case. 

Damage to the testes is directly proportional to the 
dose and time of exposure to artificial radiation or 
treatment. Based on the evidence, there was a reduction 
in sperm count after the testis treatment with low-dose 
irradiation [31]. The tests of monkeys were exposed to a 
single dose of 2 Gy with X-ray radiation. In this regard, 
the mean number of sperm concentration per any state 
of shoot scientifically reduced to 9.2±3.5×106 in 35 
days following irradiation, compared to the first 
treatment value (60.3±15.5×106) [32].  

Furthermore, another study demonstrated that 
gamma radiation leads to a significant decrease in the 
measurement of sperm, especially the sperm count of 
irradiated rats, compared to that reported for the control 
group. This finding is in line with the results of another 
study by Attla and Nasr (2009) [33].  

It was concluded in Table 3 that the sperm count 
values for the irradiation groups differed compared to 
those recorded for the control group. With the radiation 
dose increasing, the change in the number of sperm 

dramatically increased at a value of less than 0.05, 
especially 36.4 mGy/h was a 32 percent ratio of sperm 
irradiation count due to the control group. The irregular 
sperm count also indicated this improvement. 

   Based on Table 4, a comparison was made 
between the results of the present study and other 
studies regarding radiation type and samples. Due to 
similar conditions, Eissa [9] investigated the impact of 
gamma ray on rats in a week. According to the results of 
the aforementioned study, the outcomes showed a 
significant decrease obtained at doses of 3 and 6 Gy 
with 32.9 percentage .In another study conducted by 
George et al. in (2009) [8], there was a significant 
decrease at 13, 10, and 6 in sperm counts with the effect 
of gamma ray at doses of 4, 5, and 6 Gy for 30 min/h, 
respectively  

They reported the effect of the gamma ray emitted 
from cobalt-60 radiation source on the rat with a daily 
dose of 2 Gy with a source-to-surface distance of 80 cm. 
In the aforementioned study, there was a significant 
decrease in the group exposed to radiation in the 
numbers of spermatogonia, primary spermatocyte 
around spermatid, and spermatozoa [33]. 

  In another study, Diagnox-60 (Meditonic) at 30 min 
daily was irradiated with X-ray in mice over two periods 
(i.e., 24 h and 35 days) at a dose of 0.5 Gy. Moreover, a 
reduction was observed in the concentration, number, 
and percentage of sperm [8]. Furthermore, the male 
mice were continuously irradiated within the dose range 
of 4-6 Gy leading to a significant increase in the 
percentage of abnormal sperm.  

  The results of the present study are similar to the 
findings of another study [34] carried out on the role of 
gamma radiation in adult male mice. The irradiation 
dose of 4-6 Gy achieved a small interval of sterility 
connected with oligospermia, and the sperm count 
significantly decreased with a gradual increase in 
radiation dose. The number of sperm count significantly 
decreased with increasing the dose (i.e., 150-250 Gy) of 
gamma radiation within the period of irradiation, which 
was emitted from cobalt-60 radioactive source [34, 35]. 

Abnormal sperm count in all groups as indicated in 
Table 2 was noticed in comparison to control magnitude 

d 

c 
b 

a 

0

20

40

60

80

100

control 9/1 16/2 36/4

mGy/h 

 p
e
rc

e
n
ta

g
e
 o

f 
 

a
b
n
o
rm

a
l 
s
p
e
rm

 
c
e
lls

 

control

9/1

16/2

36/4



 Effects of Gamma Radiation on Rat Sperm                                                                                                                                   Quasy AL-Dulamey, et al. 
  

7                  Iran J Med Phys, Vol. 18, No. 1, January 2021 

in almost all doses when the rats were exposed to doses 
of 0.675, 1.350, 2.700, and 4.050 Gy. The abnormalities 
became more clear at doses of 2.700 and 4.045 Gy [36]. 
This finding is consistent with the results of other 
studies regarding the sperm count of morphology while 
different testes of mice strain were exposed to X-ray 
radiation doses of  0, 0.3, 1.0, and 3 Gy.  The last dose 
(3 Gy) led to a decrease in sperm counts observed in the 
Cauda epididymis with both effects of 42 and 49 days 
with final irradiation. Subsequently, the rise in the 
percentage of sperm abnormalities was noticed after 21 
days in both groups [37].  

The results of the current study are in line with the 
findings of other studies [38, 39]. In the aforementioned 
studies, there was a significant reduction in epidermal 
sperm count in the irradiated group, compared to that of 
the control group. The mice were exposed to the whole-
body irradiation dose of 2 Gy for 28 days after treatment 
similar to the method of the present study using 
antioxidant materials. In addition, in 1999, Foppiani et 
al. irradiated monkeys from 14 weeks a and reached 
when one monkey was castrated after irradiation and in 
the 27th week when the remaining five monkeys were 
bilaterally biopsied. A decrease in body weight, with 
total value  (30% of the pre-treatment size), and sperm 
count was observed after irradiation [39].  

A decrease in the number of sperm was observed in 
60 days of radiation  and several monkeys showed 
azoospermia return in that period [40]. In another study 
[41], different results were obtained indicating no 
change in abnormal sperm count when exposed to 
gamma ray emitted from many radioactive sources as 
environmental radiation on tests and spermatogenesis.  

These physiological changes in the measurement of 
sperm to decrease lipid peroxidation activity lead to the 
elevation of free radicals in sperm metabolism raising 
the spermatozoa activity to react with zona pellucida. 
However, increasing patients’ lipid peroxidation of 
sperm membranes may unbalance emotion. For a long 
time, it has been known that oxygen metabolism led to 
the observation of the cells and tissues and the effects of 
reactive oxygen species on male infertility [37, 38].  

  Free electrons allow unbelievers of the external 
orbit to refer to the impact of ionizing waves on 
deoxyribonucleic acid, proteins and lipids between the 
cell effect .The precision of sperm completion, 
spermatogenesis, enabling energies, acrosome reaction, 
and increasable membrane liquidity were the lipid 
structures placed in the sperm membranes. [42]. They 
also correspond to a similar system [43] for the 
calculation of weak gamma wave impact on several 
parameters of blood. 

A comparison of the results of the present study with 
the results of previous studies revealed a median 
radiation dose of 36.4 mGy/h as a chronic dose (10.18 
±0.26) with an exposure period of 7 h/day for 90 days. 
This finding (30.%) is consistent with the findings of a 
study conducted under a similar scenario by 
Eissa[9].George et al. in 2009 [8] also studied the effect 

of gamma irradiation on rats but with different 
conditions  

According to the results obtained from the current 
research, the effect of gamma ray on soft wave bands 
was close to that of rats when the acute dose was used 
for a short irradiation period. 

Based on the evidence [10, 11, 12], different 
radiation doses of 5.4, 0.02, and 0.002 m Gy were used 
as irradiation doses for different samples, including 
humans, mice, and mice, respectively. The comparison 
of the results of the present study and findings of 
previous studies for different samples and radiation 
impacts at doses of 9.1, 16.3, and 36.4 m Gy/h showed a 
change in sperm count. The sperm count increase was 
expressed by (3.92, 0.19, and 0.02) percent relative to 
the first dose defined by (2.67, 0.13, and 0.01) percent 
and also due to the second dose relative to the sperm 
count of our work respectively. The sperm count 
changed with regard to the third dose with 6.30, 0.31, 
and 0.04 percent due to the sperm count of our job, 
respectively. 

The relation between the radiation doses of 99.1, 
16.3, and 36.4 mGy/h in the current study and the 
radiation doses in previous studies showed a difference 
of [0.59, 0.002, and 0.0002] percent with respect to the 
first dose and also a change of [0.33,0.001,0.00006] 
percent with respect to the second dose. Finally, due to 
the third dose in the current analysis, the change in the 
radiation dose rate from the previous dose rate to (0.14, 
0.0005, and 0.00003) percent. 

The results of the present study showed a significant 
decrease in the mean values of sperm count parameters, 
namely total sperm count, normal sperm count, and live 
sperm count. In addition, there was a significant 
increase in the abnormal sperm and dead sperm counts 
in groups 3 and 4. However, a significant increase was 
observed in these parameters in group 2 after gamma 
irradiation at doses of 9.1, 16.2, and 36.4 m Gy/h for 7 
h/day in 30 days and treatment with a 20 mg/kg/day 
dose of black seed oil for a similar time. 

On the other hand, after irradiation with gamma ray 
for 7 h /day at doses of 9.1, 16.2, and 36.4 mGy/h and 
treatment with a 20 mg/kg/day dose of black seed oil for 
30 days, there was a significant decrease in the sperm 
parameters in group 4, compared to that reported for 
group 1. In addition, in three cases of radiation 
exposure, the values in groups 3 and 4 were less than the 
values in group 2 regarding the total sperm count, 
normal sperm count, and live sperm count; however, 
there was an increase in the abnormal and dead sperm 
counts in the 3 and 4 groups. 

The results of the present study revealed that the 
treatment of normal rats with blacked seed oil (Nigella 
sativa) at a dose of 20 mg/kg resulted in significant 
variations in the levels of total sperm count, normal 
sperm count, live sperm count, abnormal sperm count, 
and dead sperm count after 30 days. Nevertheless, the 
treatment of the group irradiated with gamma ray 
showed a significant decrease (P≤0.05) in the similar 
parameters of sperm count after 30 days, compared to 
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that reported for the control group. These results led to 
the protective effect of phenolic antioxidant during the 
investigation of blacked seed oil on rats body from 
irradiation of gamma ray  . This antioxidant is capable 
of reducing abnormal and dead sperm counts and 
changing the consequences of their ability to release free 
radicals. However the development of prostaglandins, 
which enhance flow and shift as immune modulators, is 
unimpaired [44]. 

Finally, the results of the present study showed that 
group 2 treated with black seed oil was reported with a 
significant increase in the parameters of sperm count in 
comparison to that of the control group. The control 
group in the second process received a dose of 20 mg/kg 
for 7 h/day in 30 days. These results are in line with the 
findings of another study [45] investigating the effect of 
oral administration of the black seed oil (at a dose of 20 
mg/kg daily) at several gamma doses on rats at 6 h/day 
for 30 days. The selected dose of black seed oil in the 
present study was similar to that reported for the 
aforementioned study. In the aforementioned study, 
there was a significant increase in sperm parameters in 
the group of mice receiving black seed oil, compared to 
that reported for the control group. 

 

Conclusion 
To date, a limited number of studies were carried out 

regarding the effect of a low dose of gamma ray as a 
chronic dose and treatment with radioprotective 
materials (e.g., black seed oil). The current study 
investigated the effect of black seed oil as an antioxidant 
substance leading to the reduction of free radicals. 
Based on the obtained results, this substance may be 
able to reduce the oxidative stress caused by low-dose 
gamma radiation. Therefore, this substance can be used 
as a therapeutic option for several types of cancers, 
especially those under the treatment of low-dose gamma 
radiation, through the enhancement of protection for a 
long time. According to these findings, black seed oil 
(Nigella sativa) is considered a good protective agent 
against oxidative stress in case of oral administration. 
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