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Determining Lethal Doses of Boron in Japanese Quails
(Coturnix coturnix japonica) Diets
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Abstract: This study carried out in animal field in the Department of animal production /Faculty of Agriculture
/University of Baghdad, Al Gadria Campus. 80 Japanese quail divided into four parameters used in this study.
These quails are treated with boron (B) in the diets (boric acid 16% B) with concentration 0, 50, 75, 100 mg
/kg. diets for 120 hours. the following characteristics are examined: changes in the rate of body weight (BL),
concentrate of hemoglobin (Hb), hematocrit (PCV%), and the ratio of heterophile to Lymphocyte (H/L ratio).
The results indicated that the high levels of B led to a Significant decrease in BL and significantly increased in
hematocrit PCV% with significant decrease in Hb, and increasing in the H/L ratio. The anatomy of birds
showed that there are gross lesions in each of the liver and kidneys.

The current study concludes that the use of B in high concentrations in the fodder of quails led to the toxic
effects that lead to the physiological deterioration of birds but it was not fatal.
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I.  Introduction

It features a Japanese quail rate of the rapid growth and more popular for producing eggs. These birds
are highly resistance to the diseases and they suffer from the same diseases that afflict the chicken, but its
resistance is higher than the chicken for disease resistance (Randall and Bolla, 2008). The high production and
the rapid growth accompanied with lower body immunity and increase the chances of infection diseases (Jatau
at. al., 2014). The increased production and the rapid of growth requires an increase to mineral elements are
rare, and the lack of one or more of these elements lead to clear deterioration in the health of the birds
(Abbaspour at. al., 2014).

used metal components in to address some of these problems, the fodder elements of scarce mineral
important in modern nutrition poultry culling, that it is necessary for growth and food representation and
sustainability of the vital activities of the stimulation of enzymes (Swiatkiewicz at. al., 2014), as well as the
roles of antioxidants working to protect tissues from damage (lbrahim, 2013). In addition to their roles and
immune task (Yatoo at. al., 2013), B is one of the most important of these elements, that was used in the
intimate relations fodder (Lavinia at. al., 2014). And of the elements of scarce mineral non-metallic, occupies
I11A of the periodic table (Mendeleev table). Its atomic number is 5, standard atomic 10.81, and it has two peers
in nature, B10 and B11 (Who,1998 a).

Gay - Lussac and Sir Humphry Davey was isolating B laboratory in 1808 through heating carbon
dioxide baron with the element of potassium permanganate (Who, 1998 b; Kilie et al, 2009).

B plays a regulatory role in metabolism of mineral elements such as calcium (Ca), phosphorus (P),
magnesium (Mg) and vitamin D, through its important role in the organization of the work of the parathyroid
glands, thus building bones (Nielsen Survey, 1990; Devirian and Volpe, 2003; Bozkurt and Kucukyilmaz,
2015). Hunt at. al. (1983) state that the availability of B, Ca or B, Mg in intimate ration of broilers had led to
improved growth to increase interest rates of Ca, Mg and as well as the roles of B functions. With regard to the
impact of B in metabolism of P and Ca that happen through its impact on the enzymatic systems or hormonal
contraceptives (Hunt at. al., 1983), through organization of the work of the parathyroid glands, to work to
reduce the excessive activity (hyperparathyroidism), and then to organize Ca levels of P in the body (Fisher,
2016). It also operates the B organization of the work of the Thyroxine hormone (T,) and increases its
concentrations in the blood (Gregory and Kelly, 1997). As Nielsen and Penland (1999) referred to the addition
of B led to increased concentrations of the hormonal T3 and T4 in serum of blood and increase the amount
added lead to high concentration of hormones itself, but it did not specify the exact mechanism which explain
the relationship between the increase in the concentration of thyroid hormones with increased the quantity of B.
The Armstrong and Spears (2003) state that the reducing of the concentration of B will lead to the reduction of
the focus of the thyroid hormones in the blood vaccine pigs prone to the shortage (Cinar at. al., 2015).

Hegsted at. al. (1991) noticed that the shortage of B lead to imbalance contains all of Ca, P, Mg in
blood plasma of mice. It also leads to a lack of vitamin Ds, and the decline in the focus of the triglycerides
concentration of triglycerides and increasing in the concentration of pyruvic acid in plasma (Volpe at. al., 1993),
the lack of B lead to increased concentration of the insulin over the levels required to concentrate glucose in the
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blood in presence or absence of vitamin D3. In other words, it leads to imbalance in birds' energy metabolism
particularly chicks with an imbalance in the metabolism of energy (Bakken and Hunt, 2003). The time has
proved that the lack of B lead to delay in the growth of the overall inflation and spleen (Nielsen survey at. al.,
1988) and is therefore a B has an important role in growth and the preservation of the functions of the body
(Kabu and Akosman, 2013).

Proved that the B strengthen the functions of the body's vital when using it in safe concentrations
(Moss and Nagpal, 2003). Moreover, all boron's vital roles mentioned above, the high concentrations of B will
lead to some disorders, Korolev et al. (1989) notice that the addition of B in concentration of 250 mg/liter of
water led to changes in tissues of the thyroid Gland, Puls (1994) also states that the deadly dose 50 Lethal Dose
for chicks in the age of 1 day equal 3000 mg of boric acid/Kg of body weight district. While in ducks, he
noticed that 1000 mg of B /kg of diets led to destruction of duck'’s chicks during the first week of birth it also
reduce of hatched chickens (plus, 1994), either dose 300 mg B / kg of diet had no impact on the proportion of
hatching eggs. For hatched chicken in the age of one day, the amount of deadly chicks is about 2.95 g/kg, the
adding of this quantity is toxic for chickens( Sander et al 1991).

Al — Hamdani (2016) states that adding B to fodder in concentration of 45mg/kg fodder led to a
significant deterioration in the rate of body ratio, feed conversion ratio, dressing percentage and the relative
weight of cuts accompanied by the deterioration in many physiological characteristics.

Hypothesis of the Study

Despite the multiplicity of the studies but they did not address any study on the effect of high
concentrations in Japanese quail and identify the toxicity of B. Therefore, this study was conduct to determine
lethel doses of B and diagnosis of the negative effects of the high concentration of B in fodders.

1. Materials and Methods

This study is conducted in the animal house, Department of animal production / College of agriculture,
the University of Baghdad, Al Gadria campus, for the period from 07/12/2016 to 13/12/2016. 80 Japanese quail
used in this study are divided into four parameters, for each transaction 20 birds (10 males, 10 females),
numbered with metal numbers and put in plastic cages (75 x 100 cm) provided fodder and water in freeway
(adlibitum), having provided diets with 3150 Kcal / kg, and 22% Crude protein, after control the temperature
(24 °C) and ventilation of the house.

Boric acid (16% B) is used which equipped from Sinopharm Company Chemical Reagent Co., Ltd. as a source
of B, it is added to the diets according to the following:

Bo: treatment of the control of the non-add.

Bso: Add B in concentration of 50 mg/kg diet.

Bss: Add B in concentration of 75 mg/kg diet.

Bigo: Add B in concentration of 100 mg/kg diet .

All birds are weighed before treatment with B-loaded materials, after 120 hours of treatment include B-
loaded materials., record the pre and post of the living weight birds and changes in the rate of live body weight
(BW) (the difference between the pre and post, BL), then the collection of blood from the jugular vein
(Campbell, 1995; Campbell and Ellis,2007), by using an injection of 3ml with a needle measuring 25, then
measure PCV% (Archer, 1965), while the Hb is measured (Varley at. al., 1980) in order to calculate H/L ratio. It
also calculate the concentration of B, Ca and phosphor in the serum of the blood for two periods (before
treatment) and after 120 hours of treatment. Then the birds are taking their bodies parts (anatomy) to note the
damages that occurred for each of the liver and kidneys, (Saif, 2003)

Data of this experiment analyzed in the design of the full random Complete Randomize Design (CRD),
to study the impact of various transactions in the thoughtful attributes. The superintendent's moral differences
between the averages by Duncan's test (1955). Apply the statistical program SPSS (2010) in the statistical
analysis.

Il. Results and Discussion

Table 1 indicates the presence of Significant decrease (p<0.01) in BW of Japanese quail which treated
include B - loaded materials (Bsg, B7s, B1go), compared with the treatment of control (B,). After eating diets that
contains B, there is reducing 10.77 and 17.39 and 23.99 grams of transactions Bsg, Bs, B1go respectively, while
the BW for the treatment of control by 12.26 g during 120 h of the pilot phase. It also notes that the use of B in
concentration of 100 mg/kg (B1go) led to Significant decrease (p<0.01) in feed intake (FI) compared by By, Bs
and Bs, Bgy and Bys are also recorded compared By, and notes the Significant differences among Bs, and Bys, as
well as between B;s and Bygg.
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Table 2 indicates that there are no significant differences in the PCV%, Hb and H/L before treating
birds with high concentrations of B, while from the same table it noted that Bsy, and By recorded significant
increase (p<0.05) in the PCV% after treatment with B comparing with the B, B;s have been noted between them
any moral differentials, at the same time it is noticed that adding B to the diet in concentrations 50, 75, 100
mg/kg led to significant decrease in Hb compared with control treatment (B,). From the same table, it is noted
that the high concentration of B in the fodder led to Significant increase in H/L ratio, of B compared with
other experimental treatment, it also noticed that Significant increase to B;s compared with By, finally it is not
noticed any significant differences between Bs, and Bss, as well as between By and Bsg.

Anatomy of birds shows that there are lesions gross in each of the liver and kidney and, as noted from table 3
Presence of significant differences between the transactions in addition B high concentrations compared to the
treatment of control, each of the kidneys (p<0.01) and liver (p<0.05), in the percentage of lesions gross.

Despite of there is no any records of destructions as a result of adding high concentrations of B to the fodder but
the negative side effects of high concentration showed that lowest reducing in BW (table 2), which reached in
23.99 g in 100mg/kg, this may be due to the increasing of B in the diet, had adversely affected the thyroid gland
and its hormones, T,4, T3 (Last, 2012)

Moreover, B has a role in organizing the relationship between Ca and Mg inside cells, in addition, the
increasing of B concentration plays a role in extraction of mineral elements of cells and disruption of the roles of
plasma membrane by controlling on the thyroid gland (Jones et al, 2011).

The decline in the activity of the thyroid gland and its hormones led to the reduction of the metabolic
rates in the body, accompanied by reduction in the activity of growth hormone and IGF-I1. Thus, the appetite for
fodder will be reduced (table 1), or may be due to a reason that the B plays a role in increasing the activity of
thyroid hormones in the blood as previously mentioned and the increasing of B plays a role in increasing their
concentration, therefore many cases of destruction of the tissues of the body occurred. Which reflected in the
decline in the BW (sturkie, 2000). The low level of Hb and PCV% to B parameters in high concentrations (table
2) which confirms the stress that birds infected as a result of food shortages as B contributes with copper (Cu) in
organizing iron (Fe) absorption, and any increasing in B levels will led to the accumulation of Cu and Fe in the
liver and prevent the process of building blood cells (Chauvel et al, 2006k; Kaya, 2012), while the significant
increasing in the H/L ratio, is the largest signals on the strain of birds caused by the increasing in the levels of
hormone corticosterone (Al — Daraji et. al., 2012).

Gross lesions have been observed in each of the kidneys and the liver , confirms that the unrest in the
metabolism of Fe, Cu, Ca and Mg (Last, 2012), due to the B role in organizing the thyroid and parathyroid
glands (Jones et. Al., 2011), which is one of the clinical signs of unrest metabolism operations in the body.

V. Conclusion and Recommendations
As all mentioned above, this study concludes that the concentrations used in this study were not fatal, but these
concentrations led to reduction of birds healthy and their functions through lowest reduction of body weight,
particularly in concentration 100 mg/Kkg.

Table 1. Effect of adding high concentrations of Boron (B) to the diet in live body weight (BW),
changes in body weight (BL) and feed intake (FI) for Japanese quails

body weight (g / bird) . .
TRT Initial weight Weight after 120 H SvZ?gnk?te?g”/]k?i?’gg F(ege(/j Lr}trz(ijl;e
(35D old) (40D old)
By 140.25+4.44 152.51+4.16 * 12.26+5.92 * 110.33+2.73 *
Bso 140.77 +2.69 130.00+2.97 ° -10.77+4.65 B 78.00+9.17 °
Bys 140.40+1.08 123.01+6.14 ° -17.39+5.11 °® 66.67+7.51 °C
Bigo 140.66 +1.06 116.67+4.41 ° -23.99+5.06 ° 52.82+6.68 °©
Sig. N. S 0.01 0.01 0.01
By, Bso, B7s, Bigo: adding Boron (B) to the diet in concentrations 0, 50, 75, 100 mg/kg respectively.
N.S: Not significant.
A-B.C: Means within a Colum lacking a common superscript differ significantly.
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Table 2. Effect of adding high concentrations of Boron (B) to the diet in Hematocrit (PCV %),
Hemoglobin (Hb) and Heterophile/Lymphocyte ratio (H/L ratio) for the Japanese quails

Hematocrit (PCV%) Hemoglobin (Hb) (g/100ml) Heterophllregtl?gmphocyte
TRT Before after 120 H Before after 120 H Before after 120 H
(40D old) (40D old) (40D old)
By | 45.17+ 2.62| 41.17+1.88 ®[14.18 +1.08] 15.28 +1.65 *[0.37 +0.02| 0.34 +0.03 ©
Bs, | 45.67+ 1.86 49.00+ 1.53 #|14.23 +0.36] 9.27 +1.25 ° |0.41+0.02] 0.46 +0.06 °¢
B | 44.33+ 203 37.67+3.76 °|12.59 +0.55| 8.66 +1.36 ° |0.40+0.07] 0.54 +0.06 °
Bio | 47.83% 2.46| 51.00+ 153 *[14.76 +0.81] 9.91 +1.64 ®[0.39+0.08] 0.73 +0.03 *
Sig. N.S 0.05 N. S 0.05 N. S 0.05

By, Bso, B7s, Bigo: adding Boron (B) to the diet in concentrations 0, 50, 75, 100 mg/kg respectively.
N.S: Not significant.
AB.C: Means within a Colum lacking a common superscript differ significantly.

Table 2. Effect of adding high concentrations of Boron (B) to the diet in lesions gross for the
Japanese quails

TRT lesions gross (%)

Kidney Liver
By 0.00+0.00 ° 0.00+0.00 °
Bso 50.00+1.89 * 25.00+1.64 *
Bys 75.00+1.64 * 25.00+1.64 *
Bioo 87.50+1.25 * 37.50+1.83 *
Sig. 0.01 0.05

By, Bso, B7s, B1gg: @adding Boron (B) to the diet in concentrations 0, 50, 75, 100 mg/kg respectively.
A B.C- Means within a Colum lacking a common superscript differ significantly.
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