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ABSTRACT

The aim of this research is to add various quantities of organic selenium with or without a-
tocopherol to support growth and reduce oxidative stress. A total of 168 fingerlings of
common carp Cyprinus carpio with an average weight of 31+2 g/fish were distributed in 24
glass aquariums. Fish were fed on eight different experimental diets, including a control, and
a diet that contains 0.6, 0.7 and 0.8 mg/kg of organic selenium (2nd, 3rd and 4th diets)
respectively. The fifth, sixth and seventh diets contained the same amounts of organic
selenium with 300 mg/kg of a-tocopherol, but only a-tocopherol was added to the eighth diets.
The results of a statistical analysis found that the use of organic selenium with a-tocopherol
enhanced the values of blood parameters included Hb and PCV which reached 10.85 gm/100
ml, 33.03% respectively; biochemical included TP, GLU and GPx which reached 4.13 g/100
ml, 2.08 mg/100 ml and 1.90 pg/ml respectively, while the control diets have 9.35, 27.80, 3.67,
84.50 and 1.34 respectively i.e., the eighth treatment (0.8 organic selenium with Vitamin E)
representing the best treatments.
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INTRODUCTION

As a result of declining fish capture in natural
water bodies and rising demand, attention is
being given to aquaculture fish farming (5),
which employs intensive farming techniques,
to meet these high consumption requirements,
fish raised in farms are subjected to a variety
of stresses, including grading, transfer,
crowding, and vaccination, all of which pose
risks to the fish (2, 26). As a result, the fish
ecosystem suffers from a lack of oxygen and a
decline in water quality. This naturally causes
stress in fish and reduces their resistance to
these unnatural environmental conditions,
which leads to an increase in the development
of illnesses and adversely affects fish growth
(10). Additionally, it exposes fish to oxidative
stress (6). Researches has focused on the use
of healthy food additives such selenium (24).
It is used by living organisms whether they are
organic or inorganic (8). Selenium is an
example of the trace nutrients required to
boost fish health and activity. by entering into
the synthesis of antioxidant enzymes and
thyroid hormones and the formation of
selenoproteins, most notably glutathione
peroxidase  (GPx) and  iodothyronine
deiodinase enzymes (ID), selenophosphate
(13). Since glutathione peroxidase is a
component of selenocysteine, which is
produced as a result of selenium's most
significant antioxidant action, selenium affects
glutathione peroxidase activity (23). Vitamin E
is an antioxidant that protects cell membrane
lipids against oxidation and the generation of
free oxygen radicals (17). Because it enhances
the immune system, reduces stress, and
increases disease resistance, vitamin E is
crucial for promoting fish health (14). Studies
have proven elevated vitamin E levels in
farmed fish enhance stress resistance,
antioxidant characteristics and growth ability
(14). The interaction of selenium and vit. E has
been found to have a strong synergistic effect
(18). The objective of the current study is to
reduce oxidative stress by incorporating
various levels of organic selenium with or
even vitamin E, with the intent of enhancing
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hematological, biochemical, and antioxidant
status.

MATERIALS AND METHODS

Additions to the experience

The experimental diets are supplemented with
organic selenium at various levels as well as
Vitamin E organic selenium is used in the
form of selenomthionine, which is similar to
the amino acid methionine in that the selenium
atom replaces the sulphuric atom. Organic
selenium is known as Seleno-L-methionine,
and the approved designation is (S)-2-Amino-
4-(methylseleno) butyric acid, which is
prepared as a 98% pure powder. Vitamin E is
used in the form of a-tocopherol, a golden
liquid obtained from Iraqi medical stores.
Experimental fish

A total of 168 common carp fingerlings,
Cyprinus carpio with average weight of 31+ 2
g/fish are randomly distributed in 24 glass
tanks with dimensions of 40 x 60 x 40 cm.
Fish are acclimated in a tank made of glass
setting for 14 day prior to the feeding trial.
Throughout the trial, the fish are fed 3-4% of
their body weight during the experiment.
Physical and chemical properties of
breeding water: The breeding ponds' water
temperature ranged from 22 to 24 °C, as
measured by a mercury thermometer and room
temperature controlled by air conditioners. The
amount of dissolved oxygen measured with a
field device type dissolved oxygen meter HD
3030 ranged from 4 to 4.9 mg/L during the
experiment period. pH values ranged from 7.2
to 7.5 as measured by a pH meter from Eutech
instruments and all parameters are within
normal limit for warm water fish growth.
Experimental diets

Soybean meal, animal protein concentrate,
yellow corn, barley and wheat bran, as well as
other feed additives, are among the feed
ingredients used. Table 1 shows the diets of
the major nutrients that have been chemically
analyzed. Eight different experimental diets
are created, with each element crushed to a 40-
mesh size before being mixed and shaped on
pellets.
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Table 1. Dietary components and chemical analysis (DM%b) of the experimental diets

Diets @ (2 3 (4) ©) (6) ) (8
Ingredients Control
Animal protein 12 12 12 12 12 12 12 12
Soybean meal 30 30 30 30 30 30 30 30
Local barley 20 20 20 20 20 20 20 20
Yellow corn 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5
Wheat bran 19 19 19 19 19 19 19 19
Food salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Vit. and Miner. mix. 1 1 1 1 1 1 1 1
Selenomethionine* - 0.6 0.7 0.8 0.6 0.7 0.8 -
a-Tocopherol* - - - - 300 300 300 300
Lime stone 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Binder(Bentonite) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100 100 100 100
Chemical composition (%6)
7.59 25.60 6.34 5.67 4.75 54.80 0 14.35
Moisture Crude Ether Ash Crude Nitrogen free ME (MJ\Kg)
protein extract fiber extract
* mg/kg Biochemical analyses of serum

Among the diets offered to the fish are the
control diet with no additives (indicated by the
first diet) and the organic selenium diets
(represented by the second, third and fourth
diets respectively). Organic selenium mixed in
water and applied as a spray to a variety of
components, with selenomethionine added in
levels of 0.6, 0.7 and 0.8 mg/kg. Organic
selenium is provided the same amounts in the
fifth, sixth, and seventh diets, but 300 mg/kg
of vitamin E is also added to the ingredients as
drops. There are only 300 mg/kg of vitamin E
in the ninth diet.

Chemical analysis: The estimation of the
main chemical components of the shares in the
College of Agriculture and Forestry was
carried out in the main laboratory located at
the University of Mosul using standardized
methods efined by the Society of Official
Analytical Chemists (3).

Blood Sampling:  After eight-week
experiment, six fish were taken from each
treatment, two fish for each replicate. Blood
samples were obtained from fish using plastic
syringes 3 ml from the caudal vein. A sample
of blood was placed in anticoagulant-free glass
tubes tilted at room temperature for two hours
to collect serum. In a centrifuge, the tubes
were spun for ten minutes at 3000 rpm. The
second portion of blood was deposited in glass
tubes containing anticoagulant for further
blood tests.

Hematological analyses: Hemoglobin and
Packed Cell Volume were measured
using CBC type Horiba ABX Micros 60
device, which is French-made.
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Total protein, albumin, glucose, triglycerides,
ALT and AST were measured using the
American-made Genotek Chemistry Analyzer
Smart-150 by the Italian company Giesse
Diagnostics’ CT. According to the approach,
globulin  was calculated by subtracting
albumin from total protein.

Estimation of Glutathione peroxidase

The ELISA technique was used to calculate
GPx rate in fish plasma. The test is carried out
in accordance with the manufacturer's
instructions (Sun Long Biotech, China).
Statistical analysis

The Statistical Package for Social Science
employed the Complete Randomized Design
(CRD) in data analysis to examine the
influence of the experimental results on the
examined criteria, and the significant
differences between the mean characteristics
of the multiple-ranged character examination
Duncan's test (7).

RESULTS AND DISCUSSION

Blood parameters: The health and physiology
of fish can be diagnosed through two vital
indicators, which are hematological and
biochemical parameters, which is of great
importance in forming a clear picture of some
positive and negative cases of the impact of
environmental and nutritional factors to which
fish may be exposed.

Hemoglobin (Hb) and Packed Cell Volume
(PCV): The statistical analysis of the
hemoglobin parameter, as shown in Table (2),
revealed significantly different (P<0.05), with
the seventh treatment ( 0.8 mg/kg
selenomethionine and 300 mg/kg Vit. E),
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resulting in 10.85 gm/I significantly (P<0.05).
The control and second treatments both
contained 0.6 mg/kg selenomethionine, giving
in 9.35 and 9.58 gm/L respectively. The third
treatment, which included 0.7 mg/kg
selenomethionine for a total of 10.72 gm/L,
outperformed the control diet significantly. In
terms of packed cell volume (PCV), the
statistical analysis revealed that the fish fed the
third and seventh rations were significantly
(P<0.05) superior to the control, second and

eighth had values of 33.08, 33.03, 27.08, 28.20
and 28.23 percent. The statistical analysis in
Table (2) revealed that the addition of organic
selenium and vitamin E increased Hb and
PCV. Khan (12) showed that selenium
increases the stability of red blood cell
membranes and protects them from free

radicals, which can induce membrane
degradation and hemolysis, resulting in
anemia.

Table 2. Effects of organic selenium and vitamin E on Hb content and PCV%

Diets Hb (gm/ 100ml) PCV (%)
Control 9.35+0.38°* 27.80+1.08°
Se(0.6) 9.58 +0.17 ™ 28.20+0.53"
Se (0.7) 10.72 +0.44 33.08 + 2.54 2
Se (0.8) 9.75 + 0.38 &° 29.05+0.94 %
Se (0.6) +E 10.10 + 0.42°% 30.38+1.36 %
Se (0.7)+E 10.42 + 0.48 31.25+1.44%
Se (0.8) +E 10.85+0.33 ° 33.03+1.86°
E 9.78 + 0.30 ** 28.23+1.11°

Means having different alphabets in columns are significant difference (P < 0.05)

The positive findings of our current
investigation suggested that the addition of
organic selenium resulted in a rise in PCV and
hemoglobin. These findings confirmed those
of (20). Al-Asha'ab et al. (1) did not record
significant differences in blood parameters
when adding inorganic Se and vit. E to
common carp compared to control diet.
Biochemical samples

The statistical analysis of total protein
parameters revealed that fish given the seventh
diet were significantly (P<0.05) superior to the
control and the second, fourth, fifth, and eighth
diets, having values of 4.13, 3.67, 3.77, 3.63,
3.75 and 3.67 gm/100 ml respectively (Table
3). Fish fed the seventh diet outperformed the
globulin parameter (gm/100ml) by 2.08 higher
than the control, fourth, fifth, and eighth
treatments, which were 1.58, 1.63, 1.80 and
1.73 respectively. The statistical analysis of
the blood sugar standard (mg/100 ml) revealed
that the fish fed on the control and third diets
(845 and 95.67) outperformed all of the
experimental diets represented by the second
(63.33), fourth (58.67) and fifth diets (58.33),
sixth (77.00), seventh (62.83) and eighth diets
(58.17). The second, third, sixth, seventh and
eighth treatments were significantly (P< 0.05)
superior to the control diet in terms of
triglyceride levels, which were 286.67, 294,
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226, 317, 324 and 212.33 mg/100ml
respectively (Table 3). The addition of organic
selenium and Vitamin E led to a significant
increase (P< 0.05) in the parameters of total
protein and globulin (P< 0.05), and this
confirms that these additions had a positive
role in obtaining a better health and nutritional
status than fish fed a control diet in the current
experiment. It is indicated that the absorbed
selenium binds to albumin and is transported
to the liver for use in the manufacture of
selenium proteins (23). According to several
studies, these parameters improved in different
fish (4). While total protein, albumin and
globulin parameters showed no significant
differences according to (24). Selenium has
the ability to mimic the action of insulin and
lower blood sugar, which may explain why
triglycerides increased. Blood glucose was
reduced by the addition of organic selenium
and vitamin E (22). Selenium may have an
impact on insulin dependent metabolic
pathways since it is thought to be involved in
the oxidation and reduction selenoproteins that
regulate glucose metabolism and increase the
triglycerides criteria (11). When sources of
selenium were added, there were no apparent
variations in glucose and triglycerides,
according to Mushtagq et al. (16).
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Table 3. Effect of organic selenium and vitamin E on total protein, aloumin, globulin, glucose
and triglyceride

Diets TP(gm/100ml)  ALB(gm/100ml) GLO(gm/100ml) GLU(mg/100ml)  TG(mg/ 100ml)
Control 3.67+0.07 ™ 2.08+ 0.05 ° 1.58+0.03 ¢ 84.50+ 3.57 212.33+6.81%
Se(0.6) 3.77+0.06 ™ 1.93+0.07 2 1.83+ 0.07%° 63.33+3.92°¢ 286.6+15.85%
Se (0.7) 3.93+ 0.08 ** 1.97+0.05 2 1.97+0.07 % 95.67+5.84 2 294+3.46 2
Se (0.8) 3.63+0.02 ¢ 2.00+0.022 1.63+0.03 ¢ 58.67+ 4.84 272+13.14%5
Se (0.6) +E  3.75+0.07 ™ 1.95+0.04 ° 1.80+0.17 ™ 58.33+5.57 ¢ 254+25.10 ™
Se (0.7)+E  3.98+0.14® 2.02+0.03° 1.95+0.08 77.00+2.90° 226+16.81
Se (0.8)+E  4.13+0.19° 2.05+ 0.06 2 2.08+0.062 62.83+2.30 ¢ 317+30.41 ®

E 3.67+0.08 ™ 1.93+0.03 2 1.73+0.05 ™ 58.17 + 3.29°¢ 324+37.93 2

Means having different alphabets in columns are significant difference (P < 0.05)

Aminotransferases enzymes (AST and
ALT): The first treatment (control diet) and
the eighth treatment significantly (P<0.05)
outperformed  the  other  experimental
treatments in the ALT criterion (IU/L), with
177.83 and 141.50 respectively, compared to
the second (109.67), third (133.67), fourth
(114.33), fifth (125.50), sixth (128) and
seventh treatments (129.50). The results of the
statistical analysis (Table 4) showed a
significant superiority (P<0.05) of the control
treatment over all other experimental
treatments represented by the second, third,
fourth, fifth, sixth, and seventh treatments,
which amounted to 205.50, 153.67, 143.33,
142.67, 160.67, 154.17 and 160.00
respectively. The percentages of the liver
enzymes ALT and AST in the experimental

diets were lower than those in the control diet,
which had the highest percentages of these two
enzymes, due to the inclusion of organic
selenium and vitamin E. The liver enzymes
ALT and AST exhibit higher activity when the
body is under stress. According to Mushtaq et
al. (16), selenium added therapies resulted in a
significantly lower level of AST and ALT. It
was discovered by Saffarri et al. (20) that the
increase in fish stress resistance was
attributable to the selenium's capacity to
reduce ALT and AST levels. Dawood et al. (6)
found no significant differences in the ALT
and AST criteria when adding nanoselenium
and vitamin E, however Wangkahart et al. (24)
found no statistically significant differences in
the ALT and AST criteria when adding
various forms of selenium.

Table 4. Effect of organic selenium and vitamin E on aspartate transaminase ( AST) and
alanine transaminase (ALT)

Diets ALT(IU/ L) AST(IU/ L)
Control 177.83 +18.40 2 205.50+8.67 2
Se(0.6) 109.67 +9.60 ° 153.67 +16.93 °
Se (0.7) 133.67 +4.21° 143.33 +9.19°
Se (0.8) 11433 +5.70" 142.67 +9.16 °

Se (0.6) +E 125.50 + 13.45° 160.67 +17.35°
Se (0.7)+E 128.00 + 14.25° 154.17 +13.27°
Se (0.8) +E 129.50 +6.17 ° 160.00 +7.43°

E 141,50 +7.932 172.67 +8.28 ®

Means having different alphabets in columns are significant difference (P < 0.05)

Glutathione Peroxidase (GPx)

Glutathione peroxidase measurement is an
important criterion for identifying oxidative
stress in a living cell and an important
indicator for evaluating haematological and
biochemical results in living organisms,
including fish. The statistical analysis data in
Figure (1) for glutathione peroxidase,
demonstrated a significant superiority (P<
0.05) of fish fed on the seventh ration on each
of the control, second, and eighth rations,
which amounted to 1.90, 1.34 1.50 and 1.45
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pg/ml respectively. Due to selenium's entry
into the GPx synthesis, the addition of organic
selenium and vitamin E increased the amount
of glutathione peroxidase GPx. In the cell,
GPx has the role of oxidizing GSH to reduce
hydrogen peroxide H,0, (19). The main
function of selenium is to act as an antioxidant
by forming the amino acid selenocysteine,
which is a component of the GPx. As a
function, selenium regulates the glutathione
peroxidase enzyme's activity (23).
Selenomethionine is  transformed  to
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selenocysteine, while selenocysteine is turned
to to serine and selenide in the liver (21).
Selenide is used in the last stage to form a
selenide protein such as GPx (9). Wise et al.
(25) concluded that Vit. E had no effect

significantly on GPx activity. Several studies
have shown increased activity of GPx when
different sources of selenium were added (24).
While Mechlaoui et al. (15) and Mushtaq et al.
(16) found no significantly different in GPx.

GPx pg/ml
2.5 5
'[ m Control
2 ab——abe ab FSe 0.6
cd T abc
T L - bcd mSe 0.7
1.5 . i d
mSe 0.8
1 — Se 0.6 +E
HSe 0.7 +E
0.5 —
HSe 0.8 +E
0 1E
E Se0.8 Se0.7 Se06 Se0.8 Se0.7 Se0.6 Control
+E +E +E

Figure 1. Effect of organic selenium and vitamin on glutathione peroxidase

CONCLUSION

The results showed that the feed additives
represented by organic selenium and vitamin E
have positive effects on Hematological,
biochemical, and glutathione peroxidase
parameters, especially when organic selenium
8 mg/kg was added with 300 mg/kg of feed
with vitamin E.
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