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Abstract

The present work aims to detect the effects of gamma ray radiation emitted from
Co-60 on several blood parameters (PCV, Hb, WBCs and RBCs) of male chickens.
Also, the potential antioxidant impact of grape seeds oil exposed to cold plasma as a
protective material to lower the damage caused by gamma ray was tested for a long
time and low dose rate. Healthy male chickens were used in this study which had an
age range of 2 to 3 months and a weight range of 1.5 to 2 kg. Animals were kept in
plastic cages (100 x 400 x 40 cm dimensions) within humidity and temperature
preserved at limited values. Four experimental groups were included; the first was the
un-exposed control. The second group was administered with a dose of grape seed
extract. The third group was exposed to gamma ray radiation only. The fourth group
was administered with a dose of grape seed extract and irradiated with gamma
waves. Forty male chickens were used in this work as they were parted and
administered with the selected doses. The control group was considered as the first
group that contained 10 male chicken without being exposed to waves of gamma
rays. The next group also contained 10 male chicken irradiated with 5 Gy/lh at
interval 7 hour/day for 20 days as second group. Another group contained 10 male
chicken and was dealt with oil of grape seed 400 mg/kg wt) with orally administered
dose for 20 days as third group. The fourth group contained 10 male chicken irradiated
with 5 Gy/h at interval of 7 hour/day for 20 days and dealt with orally administered
dose (400 mg/kg wt) of grape seed oil for the same time. Overall groups (2-4), male
chicken number became 30 used for 40.60 days at 7 hours per day. The schedule of
work was achieved at 5 Gy/h of radiation equivalent dose with different exposure time
for (20 and 40,60 days) on male chicken and at period 7 hours daily. The grape seed
extract was bought from local market in Mosul City and filters from impure, as we
found significant decrease in ratio of blood factors RBCs, WBCs, Hb and PCV with
increasing of exposure time. This data changes with adding antioxidant materials as
(grape seed oil) were the value of blood factors ratio enhancement by increasing the
time of dose of these material compared with control group. The blood factors ratio
of male chickens change with exposure time, with significant decrease by increasing
exposure time, however, the protective material ( grape seed oil ) reduces the change
in ratio % of the some blood factors compared with control group.

Keywords: male chicken, hematological parameters, gamma ray, grape seed oil, free
radical.
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1. Introduction

lonizing radiation is used in many fields of life with animals and efficiency of human. There
are certain effects of radiation on live tissues, also passive impacts resulting from irradiation
disease within birds as well as mammals when radiation pass through specific levels [1]. The
hazards of the higher term impacts can rise by small doses like those used in treating cancer.
Bereaved effects of gamma on accretion and survival were noticed as radiation scale and time
raise of rainbow trout larvae [2].

The impacts of ionizing radiation on people can lead to variations in chemical equilibrium
of tissue [3]. Hazardous waves have a power greater than the bonding strengths of many
molecules, which can result in the separation of hemolytic bonds and the release of free
electrons. First power sedimentation steps and molecular bond breaks occur at a time scale of
10-13 s [4].

Soft dose radiation (SDR) can yield stimulatory or adaptive responses, the ability to limit effects
of subsidiary rise-dose radiation exposures. (incomplete sentence) This firstly change was
shown by [5]. but later response was noted in unlike test system containing plant cell [6].

The effectiveness of ionizing wave based on the kind of radiation, its power, its intensity
and the time of exposure to that wave. The level of ionizing wave based upon the wave kind,
radiation power and intensity of wave as well as exposure time. Two mechanisms of radiation
lead to biological effects, directly by isolating molecules based on their methods of ionization
and excitation, and indirectly by producing radicals without chains in the form of hydrogen
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peroxide in bodily fluids such as water [7]. For hundreds to thousands of meters, gamma wave
photons can travel at the speed of light before running out of energy. They have the ability to
puncture several materials., including organic components found in humans and animals [8].

1.1 Grape seeds oil

The oil which consists of seed of grape was observed from 11.6 to 19.6 percentage relying
on set and pubescent of grapes relative to the total weight involved in the crashing presses [9].
The fatty acid composition of grape seed oils is similarly influenced by puberty. Linoleic acid
(66.76—73.61 % acid) and oleic acid are the primary fatty acids found in grape seed oil 17.8 to
6.5 percentage, palmitic acid 6.35 to 7.93 percentage and stearic acid 3.64 to 5.26 percentage,
respectively [10]. With high ratios of PUSFA/SFA scaling from 2.80 - 3.11 and increasing
ratios from 20.8 to 36.9 percentages, the polyunsaturated fatty acid content of oil was observed
at Cabernet Sauvignon and Royal Rouge pomace ranging from 60.9 to 64.4 percentages [11].
The sum of the percentage of fat that isn't saturated numbers for higher than 0.86x102
percentage due to liquid, and also contains overall original fatty acids (EFA) [12]. EFA of
Dietary was noticed to find neuronal membrane fluidity and directing the brain physiological
roles [13]. Defect of EFA over childhood extensions development of brain and longevity speeds
the de composition of brain jobs. Increased consumption of monounsaturated fatty acid meals
reduced total cholesterol data by 10% and low-density lipoprotein data (LDLD) by 14%, while
high-density lipoprotein data (HDLD) remained unchanged, according to studies conducted on
human subjects. [14]. Survey containing a higher number of sisters' tattletale that the group
with minimum linoleic acid intake exhibited the maximum breast cancer incidence [15]. With
regard to the grape diversity, increased provision, oil retrieval method, and level of cleaning,
the fatty acid and antioxidant structures of red grape seed liquid, as well as other aspects of its
nurturing and organic properties, most likely overacted. Most research has focused on the
prospect of utilizing a liquid retrieval method based on supercritical CO2 to identify the optimal
red grape seed oil variety [16].

2. Materials and Methods

The grape seed oil was extracted from the Mosul City local market and purified to remove
contaminants. Using a crushing mechanism within an ice bath, 50 grams of grape seed with a
volume of 250 cm3 of ethanol was crushed to extract the oil. The concentration data for the
seed was 95%. An electric field generator was used to agitate the mixture for an hour at room
temperature. The filtration was performed using many layers of filter paper. The centrifuge of
the filterable was obtained with a speed of 1000 revolutions per minute for (15 minutes) and
then the top layers of the seed oil were selected. Since the atmospheric pressure plasma jet
effect strongly on the fatty acid content in the food oil as was obtained by Soro et al [17] the
refined oil of grape seed was exposed to the plume of the argon plasma jet. The atmospheric
pressure plasma jet was generated by applying a high frequency28 kHz high voltage 8Kv on
the Argon gas flow in the dielectric tube. As a result of that a cold plasma plume was obtained
with a length of few centimeters. This plume was directed to grapes seed oil for 6 min [17]. The
animals as male chickens were used in this study which ranged between (2 to 3 months) of age
and (1.5 to 2 kg) of weight. Healthy chickens were given from the Veterinary Department at
Mosul University, where they were housed in plastic cages with metal covers. (100*400*400
m3). Applications were received to guarantee proper hygiene. In all groups, the control team ,
oil of grape seed, the gamma waves exposure, and oil of grape seed with Irradiation by gamma
waves within humidity and temperature during the experiment were preserved at a limited value
and replacing the mulch every week.
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A mixture of nutrition includes corn, soybean, protein, dried milk, and wheat with
percentages of 34,20,10,1,35 respectively. Also, water was administered during the
experimentation time.

2.1 Cobalt-60 Properties:

A cobalt -60 (Co-60) has specific activity | MCi as original activity and the radiation energy
of gamma ray 2.5 MeV [18] and for beta particles 0.097 MeV with exposure constant with 1.3
R. m?/Ci . h. The half-life of Co-60 equals to 5.27 year.
Dose rate (R/h) =T". A /d?>. Where: I', gamma constant in R. m?/Ci. h
Specific activity in Ci/kg and d as distance per square meter m?.
After 20 years about the original specific activity then, the activity computed as following:

A=Aoe™ (1)
Ao=1 MCi, decay constant A= 0.693/ty, ... (2

After 20 years the specific activity can be computed as,
A=1 MCi x {e — (0.182) year™ x 20 year}
A =0.072 MCi. The radioactive source put at 1.35 m from cages of chickens the exposure

dose rate compute as following: D(R/h)=T x A /d®> ..................... 3)

Where I'. represents gamma constant=1.3 h,Ci/m, A =0.072 Ciand d=1.35m
D (R/h) = 1.3 x0.072 x 10 %/ (1.35 x 1.35)?> then .D(R/h) = 0.0514 x10® R/h, then Gray =
100 R, then, D as Dose rate in (Gy/ h) = 0.0514 x 10 ° x 100. Then Dose rate = 5.1 micro-Gy/h
= 5.0 micro-Gy/h.

2.2 Working System

The design includes Co-60 as radioactive material yielding gamma radiation on the chickens
with (5 micro Gy) put on the top about 1.35 m from cages as plastic cages like the same method
of [19] with the same case in this work to evolve distribution gamma-ray radiation with soft
dose rate on all cages to limit and delete the attenuation dose of plastic cages from all
measurements containing the chickens. The irradiation time by gamma was 7h/day for a period
of 20-60 days. The used radiation dose is very low, and it is close to the environmental pollution
dose. Therefore, it takes a long time to show the cumulative effect of the low dose, which is
close to the dose used in similar research to this research in the field of environmental pollution.
The irradiation of gamma achieved with seven hours’ exposure daily for 20, 40 and 60 days.
The rate dose was practically determined using the portable Geiger counter with R per hour and
concealed on micro-Gy by dividing per 100 equals to 5 micro-Gy. Other applications for the
evalutor include the X-ray wave dosage. This source is distinguished in addition to giving it the
gamma rays, also it emits a beta craze during dissolution Beta released from the other
environment as radiation kinds of addition to gamma ray. Figure 1 represents set up of work.
The selection of this radioactive is due to medical and industrial uses. The selection of Co-60
as radioactive source returns to emit gamma rays with soft dose 5 micro-Gy/h and many uses
in researchers are considered. It is essential for animal health in small quantities as a component
of vitamin B12. Cobalt deficiency, which is very rare, may also be fatal, it leads to anemia [20-
21].
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— Radioactive source

—

Figure 1: Set up of working system

2.3 Design of Experiments:

In the experiment, forty male chickens were used, and they were divided as follows:

1. Ten male chickens in the primary group (control) have not been subjected to the gamma
wave. Ten male chickens in the following group, referred to as the "second group,” received an
absorbing dose of 5 micro-Gy/Ih over the course of 20 days, with a duration of seven hours per
day.

2. The third group, called the Third group, consists of ten male hens and is fed 400 mg/kg wt
of grape seed oil orally for 20 days.

3. The fourth group consists of ten male hens that were given an oral dose of 400 mg/kg wt of
grape seed for 20 days and exposed to 5 micro-Gy/h for seven hours each day.

4. The male chicken numbers in groups (2-4) consist of thirty workers who work seven hours
a day for 40 and 60 days. The desired dose of 5 micro-Gy per hour of absorbed radiation was
the goal of the job design.

3. Statistical Analysis

ANOVA was used to expose all values as mean £ S.D. In this project, one direction analysis
after variance was used. Duncan helped to obtain the variables. At the 0.05 level, the involve
significant state was computed [22].

3.1 Hematological parameters analysis

Hematological studies were examined using several techniques. Red and white blood cells
were discovered based on the results of the Neubauer hemocytometer system, which tested the
hemoglobin ratio (Hb) with gm/100 ml in relation to the cyanmethemoglobin test. A micro-
centrifuge apparatus was used to attain the packed cell volume [23]. In the final stages of the
experiment, a capillary tube tip-pierced hole in the topical venous plexus was used to select
blood samples from each group. Additionally, a vial containing a two percent ethylenediamine
tetra acetic acid (EDTA) anticoagulant was used to select the blood.

4. Results

The present work results reported in Tables (1),(2) and (3) include the impact of gamma
wave and deal with grape seed oil for three period 20 ,40 and 60 days on hematological factors
in adult male chickens.
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Table 1: Impact of gamma wave and grape seed oil for 20 days on hematological factors in
adult male chickens

Grape Seed
Grape oil with 400 Ratio
Seed oil Irradiation with g/kg.wt . .
. . 7 Ratio Ratio Percentage
primary only with Gamma wave at Irradiation Percentage  Percentage
Factorsof Groupl 400g/kg. 5 Gy per hour with Gamma g g
. Group2
blood * mean * wt for 7 hour daily wave at 5 Gy
dueto group3due Group4
S.D Group 2 Group *mean + per hour for roun 1 o aroun 1 due to
mean * S.D 7 hour daily group group roup 1
S.D Group 4 group
*mean +S.D
RBC (count
X103 /ml) 6117.8 6517.39  1096.29 "d+ 5011,75™c
“p0.33  *a+0.36 0.25 +0.29 10653 1791 81.92
WBC (count/ "6126.8 b+ *6452.29 . “4097.62¢
ml) 147 a+121 1077.91d+0.47 +0.44 105.31 17.59 66.86
Hb (g/100 13.258b+ 14.60a
cm?) 030 +03 1 9.42d+0.33  12.69c+0.45 107.54 70.94 95.71
PCV(%) 4066250 42.88a 8.76d+1.84 35.75c+1.92  105.46 21.54 87.91

+1.81 +1.74

Table 2: Impact of gamma wave and grape seed oil only for forty days on hematological factors
in adult male chickens

Grape seed
Grape Irradiation  oil with 400
pe with glkgwt + .
seed oil o . Ratio .
. Gamma Irradiation Ratio Ratio
AL il wave at 5 with ercentage percentage ercentage
factors of Group 1l with 400 P g P g
Gy per Gamma Group2 Group4
blood mean +  g/kg. wt group3
hour for 7 wave at 5 due to due to
S.D Group 2 . due to
hour daily Gy per group 1 group 1
mean * group 1
SD Group 3 hour for 7
' mean +S.D  hour daily
Group 4
RBC (count 6117.8 5617.42b 727.76 d 4144.86
x103/ml)  a+0.33  +0.26 +0,22 c+0,23 9182 11,89 87.76
WBC 6126.8 6087 b 1007.76d + 4123.16¢
(count/ml)  a+1.47  +1.52 0.57 +0.44 99.36 16.43 67.29
Hb (g/100 13.258 13.42b 6.4 21d 10.49
cm3) at 0.35 +0.37 +0.31 c+0,49 101.22 48.43 .12
40.6625a 34.88b + 16.54d + 32.32ct
0,
PCV(%) +185 0.79 5133 418 85.78 40.67 79.48
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Table 3: Impact of gamma wave and grape seed oil for sixty days on hematological factors in
adult male chickens

Grape Qrape seed
seed oil o oil with 400
only Irradlatlon g/kg.yvt. + _ Ratio _
Primary it with Gamma Irrad_latlon Ratio percentage Ratio
factorsof  Group 1 400 wave at 5 Gy with percentage percentage
P~ I a/kg per hour f_or 7 Gamma Group2 group3 Group4
SD - wt ' hour daily wave at 5 due to due to due to
Group Group 3 mean Gy per group 1 group 1 group 1
2 mean +S.D hour for_ 7
+SD hour daily
- Group 4
RBC (count 6117.8  6517.39 1096.29 d+ 5011,75¢c
x10% /ml) b+0.33  a+0.36 0.31 +0.30 106.53 17.91 81.92
WBC 6126.8  6311.29 3901.51 2¢
(count/ml)  b+146 a+133 1011.91d+0.47 +0.44 103.02 16.51 63.67
Hbcr(r?al)loo 13280 13928 gggaas0sr RS 10400 7527 90.20
pevn) 400020 AL308 g goasaes LM 10167 1040 85.93

*MeanzS.D ** P=0.05 *** n=10 **** T= 40

*Mean and standard deviation reported in tables (1) and (2) and (3);**Level of significance
(P<0.05) as a,b,c and d between groups; ***Number of animals per group;****Total number
of animals used.

The present work results reported in Figures (2) ,(3) and (4) include the impact of gamma
wave irradiation and deal with grape seed oil for 20 ,40 and 60 days on hematological factors
in adult male chickens.
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Figure 2: Ratio % of Hb,PCV,WBC andRBC for Groups(2-4) due to group 1 for irradiation
time at 20 days on male chickens
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Figure 3: Ratio % of Hb,PCV,WBC andRBC for Groups(2-4) due to group 1 for irradiation
time 40 days on male chickens.
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Figure 4: Ratio % of Hb,PCV,WBC andRBC for Groups(2-4) due to group 1 for irradiation
time 60 days on male chickens.

5. Discussion:

The radioactive sources have many applications in medicine and industry. It was employed
to found radiometric calibration of x-rat packed film practically and agreement by theoretical
outcomes [24].

The reason of using Co-60 as radioactive source is due to the decays with soft gamma ray,
hole body exposure to Co-60 can rise the risks of cancer. Usually, cobalt that is ingested is clips
in feces; however, a soft dose is absorbed with the kidneys, liver, and bones. Increasing
exposure to radiation and increasing absorption of it for along time may lead to the occurrence
of cancer because of increased internal sedimentation of energy in the body parts, especially
sensitive ones. This case of absorption can lead to cancer from inside exposure to gamma ray.
Large measure respect to Co-60 as industrial source causes outside irradiation large sufficient
to lead to skin burns, great radiation. In other hand, using Co-60 as diagnostic and therapy in
nuclear medicine limit the selected in this work cages. In this work, the same method of [19,25]
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was selected with the same case of the distance between cages respect to radioactive source to
evolve distribution gamma ray radiation with soft dose rate on all cages to limit and delete the
attenuation dose of plastic cages from all measurements containing the chickens.

The reason for chaining males instead of females in this study is that females suffer from the
menstrual cycle, as well as the male role in the greater impact on changing the economic
situation in case it is affected by radiation.

From Tables (1-3) the effect of the gamma radiation on different groups can be found, where
significant increase in group 2 is noticed, but also significant decrease can be noticed in groups
3 and 4 compared with groupl due to the hematological parameters Hb, PCV, WBC and RBC.

From group 4 it can be found that there is, for all periods of time exposure time a significant
decreasing in hematological parameters Hb. PCV, WBC and RBC compared with control
group, rather than we notice the effect of grape seed oil on the group 2 where significant
increases can be found in the value of some hematological parameters compared with groups 3
and 4 for all time exposure (20-60 days) bit obtained significant decreases with the same time
of exposure compared with the control group (1).

From figures (1-3) it is found that the ratio fixed on the forms indicate the percentage ratio
between some blood factors express from the idea of work in all tables.

These results agree with [26] we noticed that the Ratio% of the hematological parameters WBC
and RBC have significant decrease with increase in period of exposure time until to 42days
rather than decrease ratio between heterophil to lymphocyte (H/L) and ratio between heterophil
to lymphocyte (H/L). lonizing radiation leads quickly to the generation of products that dissolve
in water, which includes many free radicals to be subsequently released into the radioactive
cells from some radioactive sources. Through the ionizing irradiative effects that depend on the
use of hematopoietic cells, they do not directly affect bone narrow generation by decreasing it,
in addition to the planned cell demise, which, depending on where in the body a cell is located,
is one of its properties. [27]. Moreover, administering an oral dose of 400 mg/kg.wt of grape
seed oil for the same duration of 20, 40, and 60 days after irradiating with gamma waves for
seven hours a day at a dose of five micro Gy thereafter. It was found that there was a significant
change in the decrease in blood parameters section in team 2, 3 and 4 compared with the control
team 1. Moreover, in the three cases of exposure to radiation 20, 40 and 60 days the data in
team 3 and 4 were lower than the data in the team 2 in the case of the percentage.

Finally the researcher also agree with our study were noticed decrease the hematological
parameters in groups of adult rats without treatment by black seed oil compare with rats
administrated black seed oil [28].

6. Conclusions:

The study's stated results indicate that grape seed oil, an antioxidant material with elevated
vitamin C concentration, has a substantial effect in reducing the size of free radical formation.
With increased protection for prolonged exposure, this material can be used as a repair solution
for the average of toxic data created as a result of thin-dose rate. It could be able to reduce the
ratio of oxidative stress data acquired from thin-dose gamma radiation exposure. These
investigations suggest that oral grape seed oil may reduce oxidative stress.

Because of the effects of radiation at thin dose gamma waves with long-term dose scale for 20—
60 days on several hematological factors, including the PCV, Hb, WBCs, and RBCs of cock
chicken, the building housing poultry must be located far from the area of nuclear power
laboratories or keep radioactive materials. As a result, poultry should not be kept in buildings
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that are close to these locations. to avoid destroying the double strand of DNA that results in
genomic mutation, generating free radicals like hydrogen peroxide (H202), and more.

7. Acknowledgements
The authors express their gratitude to the staff of physics and biophysics Depts. to support
our paper.

8. Disclosure and conflict of interest
There are no conflict of interest

References

[1] K. Benova, K. Striskova and Dvorak P. "Postirradiational changes in hematological
parameters and in intestinal microflora in rats" Acta Facultatis Ecologiae .,2007;16:33-
36.

[2] A. Qujiifard, R. Amiri, G. Shahhosseini, R. Davooldi, J.A. Moghaddan, Effect of gamma
radiation on the growth , survival,hematology and histological parameters of rainbow
trout(Oncorhynchus mykiss) larvae”. Elsevier ,PubMed 2015;165:259-65.

[3] B.P. Soule, F. Hyodo, K.I. Matsumoto, N.L. Simone, J.A. Cook, M.C. Krishna, J.B.
Mitchell, The chemistry and biology of nitroxide compounds. Free Radical Biology and
Medicine. 2007 Jun 1;42(11):1632-50.

[4] G. Olivieri, J. Bodycote, S. Wolff, Adaptive response of human lymphocytes to low
concentrations of radioactive thymidine. Science.1984; 223: 594-7.

[5] F. Cortes, I. Dominguez, S. Mateos, J. Pinero, J.C. Mateos, Evidence for an adaptive
response to radiation damage in plant cells conditioned with X-rays or incorporated tritium.
Int J Radiat Biol, 1990 ;57: 537-41.

[6] H. Camber, Introduction to Health Physics, 2nd edition. Pergamon Press. New York.
1987.

[7] U.S. Environmental Protection Agency, Understanding Radiation: Health Physics.2005.

[8] P.U.Rao, Nutrient composition of some less-familiar oil seeds. Food Chemistry.1994.; 50:
378-382.

[9] 9. M. Rubio, M. Alvarez-Orti, E. Fernandez and J.E. Pardo, Characterization of oil
obtained from grape seeds  collected during berry development. Journal of Agricultural
and Food Chemistry. 2009; 57: 2812-2815.

[10]C. Yi, J. Shi, J. Kramer, Fatty acid composition and phenolic antioxidants of winemaking
pomace powder. Food Chemistry.2009; 114: 570-576.

[11]N.G. Baydar and M. Akkurt, Oil content and oil quality properties of some grape seeds.
Turk. Journal of Agricultural Forum .2001; 25: 163-168.

[12]S. Yehuda, S. Rabinovitz and D.l. Mostofsky, Mixture of essential fatty acids lowers test
anxiety. Nutrition and Neuroscience. 2005; 8: 265-267.

[13]P.M. Kris-Etherton, T.A. Pearson, Y. Wan, et al. High— monounsaturated fatty acid diets
lower both plasma cholesterol and triacylglycerol concentrations. American Journal of
Clinical Nutrition. (1999; 70: 1009-1015.

[14]A.R. Eynard and C.B. Lopez, Conjugated linoleic acid (CLA) versus saturated
fats/cholesterol: their proportion in fatty and lean meats may affect the risk of developing
colon cancer. Lipids in Health and Disease. 2003; 2: 1-5.

[15] M. Pazos, J.M. Gallardo, J.L. Torres and I. Medina, Activity of grape polyphenols as
inhibitors of the oxidation of fish lipids and frozen fish muscle. Food Chemistry. 2005;92:
547-557.

[16] K.A. Aljanabi, The effect of aqueous extract of  grassed on oxidative stress induced by
hydrogen peroxide in male rat”, M.Sc. Thesis, Tikrit University, IRAQ, 2008; 70-75.

1340



Al-Jawwady et al. Iragi Journal of Science, 2024, Vol. 65, No. 3, pp: 1331-1341

[17]A.B. Soro, S.M. Harrison, P. Whyte, D.J. Bolton, B.K. Tiwari, Impact of ultraviolet light
and cold plasma on fatty acid profile of raw chicken and pork meat. Journal of Food
Composition and Analysis. 2022 Dec 1;114:104872.

[18]R.G.D. Steel and J.H. Torrie, Principle and procedure of statics”. 2nd ed..New York :
McGraw Hill ~ book Company ..Ins. 1980 ; pp. 78-80,107-109,123-127.

[19] K.H. AL-Dulamey Qusay, R.H. Mahmood, H.A. Altaii, Effects of gamma ray on several
physiological cases NeuroQuantology June 2022 ; Volume 20, Issue 6 , Page 6421-6429
| doi: 10.14704/nq.2022.20.6.NQ22644.

[20]J.D. Donaldson, D. Beyersmann. Cobalt and cobalt compounds. Ullmann's Encyclopedia
of Industrial Chemistry. 2000 Jun 15.

[21] L. Leyssens, B. Vinck, C. Van Der Straeten, F. Wuyts, L. Maes L (15 July 2017). "Cobalt
toxicity in humans—A review of the potential sources and systemic health effects".
Toxicology. 387: 43-56. doi:10.1016/j.tox.2017.05.015. hdl:10044/1/51711. PMID
28572025.

[22] M. Hofer, Z. Hoferova, L. Dusek and A. Gruzdev. Hematological profile of untreated or
ionizing radiation —Exposed cyclooxygenase -2- Deficient Mice . Physiol Res. 2017;66:
673-676.

[23] K.H. Al-Dulamey Qusay, Establishment of calibration curve for optical density
measurement devices for the two methods of development of x-ray film by241Am and
comparison with theoretical results, Al-Rafidian Sci.J.2007,18(1):87-98.

[24]H. Saeed, R. Shaban, F.M. Omid, S. Gholamreza and K. Alireza, In vivo assessment of
gamma rays , electron-beam irradiation plus a commercial toxin binder (Milbond- TX)
as an anti-aflatoxin Blin chicken Model . Iranian  Journal of Toxicology. 2018; 12(2):
15-2.

[25] K.H. AL-Dulamey Qusay, A,H. Oraibi, A. Al-Salihi, Sunflower seed oil effect on some
physiological cases of adult chickens. Running Title: Gamma ray effects as oxidant stress
on several physiological cases. 2020 J. Phys.: Conf. Ser. 1660 012111. IOP Publishing .
pp: 1-14 doi:10.1088/1742-6596/1660/1/012111

[26] T. Yamamori, H. Yasui, M. Yamaxumi, Y. Wada, Y. Nakamura, H. Nakamura, et al
.lonizing radiation induces mitochondrial reactive oxygen species production accompanied
by up regulation of mitochondrial electron transport chain function and mitochondrial
content under control of the cell cycle check point, Free Radical Biology and Medicine
.2012;53(2): 260-70.

[27TN. Daniak, Hematologic consequences of exposure to ionizing radiation Experimental
hematology 2012;30(6):513-28.

[28] Q.Kh. Al-Dulamey, Y.A. Al-Jawwady, L.A. Najam, Effect of low dose gamma ray on
some hematological parameters in adult rats .J Med Phys.,2020;17: 137-141.

1341



