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ABSTRACT

The current study aimed to evaluate the effects of potassium iodide in-ovo
injection on thyroid gland activity and some hematological and biochemical
indices of broiler chicks. A total of four hundred seventy-seven fertilized broiler
eggs (Ross 308) were randomly distributed into 3 groups (159 eggs/group), with 3
replicates (53 eggs/replicate). Eggs of 1% group were considered as a negative
control (not injected), the 2™ group eggs were injected with 0.2 mL deionized
water (positive control), whereas the 3™ group eggs were injected into the allantoic
sac, with 2 mg potassium iodide/ egg in 0.2 mL volume, on the 10" day of
incubation. On hatch day, hatchability%, embryonic mortality%, chicks weight
were measured, and hematological and biochemical tests were conducted. The
weight of the hatched chicks from injected eggs with potassium iodide was
significantly lower than that in negative control group (P<0.05), moreover, a
significant increase was recorded for hemoglobin, packed cell volume%,
lymphocytes%, and thyroxine concentration as compared with the control group,
meanwhile a significant decrease was recorded for the heterophils%, H/L ratio,
cholesterol, triglycerides and triiodothyronine concentration as compared with the
control group (P<0.05). In conclusion, potassium iodide has an important impact
on thyroid activity and reduces stress on the incubated eggs, as well as on some
hematological indices of hatched chicks.
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INTRODUCTION

lodine is an essential and irreplaceable component of the bioprocesses for
humans and animals (Saki et al., 2012), and it has an important physiological role
in avian metabolic pathways (Eila et al., 2012), its deficiency leads to loss of
appetite and reduces productivity performance, loss of feathers, retarded growth,
puberty, sexual maturity, and delayed hatching (Behroozlak et al., 2020). lodine
can be added to ration and water in various forms: inorganic sodium and potassium
salts (iodide or iodate), and the potassium iodide (KI) is a form of inorganic iodine
that can be given to animals and humans (lbrahim et al., 2015). lodine is necessary
for thyroid hormones biosynthesis, which regulates both anabolic and catabolic
pathways of protein, fats, and carbohydrates (Eila et al., 2012).

*Part of M.Sc. thesis submitted by the first author.
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The avian thyroid gland is one of the first endocrine glands which develop in
the chick embryo (McNabb, 2006), which is a small pair, dark red oval structures,
located at the anterior-lateral side of the trachea at the thoracic inlet. The Thyroid
gland secretes approximately 60% Thyroxine (T,), and 40% Triiodothyronine (Ts)
(the biologically more active form) (Schmidt and Reavill, 2008), and the amount
of hormone production depends on the amount of iodine absorbed (Musa et al.,
2008). Thyroid hormones are essential for embryonic development throughout the
incubation period, the thyroxine increases from the 10" day and reaches its
maximum on the 20" day of the incubation before pipping, while the T level
remains low until the 19" day age of incubation, then rises (Alhassani, 2000).

In order to provide the embryos with iodine, and to study its effects on
thyroid activity during the incubation period, in-ovo injection method was used.
It's one of the distinctive methods which were used by many researchers to
introduce various elements as a supplemented nutrients into the eggs (Peebles,
2018), whether probiotics (Ahmed and Manati, 2015), fatty acids (Schaal, 2008),
vitamins (Bhanja et al., 2012) and amino acids (Bhanja et al., 2005) and the
injection can be performed in the allantoic cavity, amniotic cavity, yolk sac, air
cell, etc. (Roto et al., 2016).

Therefore, the objective of this study is to evaluate the effects of in-ovo
injected potassium iodide on the embryonic thyroid gland activity during
incubation, and it's a reflection on the hatchability%, hatched chick's weight,
embryonic mortality%, also its effect on the serum thyroid hormones and some
blood parameters of hatched chicks.

MATERIALS AND METHODS

A total of four hundred seventy-seven fertilized hatching eggs were collected
from broiler breeders (Ross 308) by commercial Kosar company, Irbil / Irag, then
randomly distributed into 3 groups (159 eggs/group), with 3 replicates/group (53
eggs/replicate) at average weight 57 grams.

The eggs were incubated in an automatic Turkish-made incubator type
Cimuka (800 eggs), and the incubating conditions (temperature, humidity, and egg
turning times) were adjusted according to Randall and Bolla (2008), and Clauer
(2009).

Eggs candling were performed on the 10™ day of the incubation in a dark
biosafety cabinet to verify the fertilized eggs and the embryonic growth, and to
identify and sterilize the injection area. The eggshell was punctured, then the
potassium iodide solution was injected (2 mg/egg in a volume of 0.2 ml) in the
Allantoic sac by using an automatic medical syringe (gauge 30), taking into
consideration does not injure the embryonic blood vessels. Finally, the injection
area was closed by nail polish, and then the eggs were immediately returned to the
incubator by placing the air cell up until hatching occurred. The experimental
groups were as follows:

1% group (negative control): 159 fertilized eggs that were not injected with any
substance.

2" group (positive control): 159 fertilized eggs injected with deionized water
(0.2 ml /egg), into the allantoic sac.
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3" group (K1 group): 159 fertilized eggs injected with potassium iodide solution
(KI) in a dose of 2 mg/egg and in a volume of 0.2 ml/egg, into the
allantoic sac.

At the end of the incubation period (21 days), the hatchability% and
embryonic mortality% were calculated, then each hatched chick weighted
according to the study groups.

Six hatched chicks (on the day of hatching) were slaughtered from each
group (2 chicks/ replicate/ group) and the blood samples were collected
immediately in two types test tubes: 1% tube with anticoagulant (EDTA) used for
the blood picture to determine the hemoglobin concentration (Hb), packed cell
volume (PCV%) as well as, differential leukocyte count (DLC), heterophil/
lymphocyte ratio, 2" tube without anticoagulant to separate the serum which
preserved in the Eppendorf tubes at (-20oc) until performing the biochemical tests,
which included: determination of serum glucose, total cholesterol, triglycerides,
total protein, albumin, globulin using Biosystems kits (Spanish made). On the
other hand, Triiodothyronine (T3), Thyroxine (T4) and Thyroid-stimulating
hormone (TSH) concentration were all measured by the electrochemiluminescence
immunoassay method using an COBAS e411 automated machine analyzer (Roche
Company, Germany).

Statistical analysis:

Statistical analysis was performed using Statistical Analysis Statics program
(Anonymous, 2008), and the collected data were analyzed using one-way analysis
of variance, then Duncan's Multiple Range test (Duncan, 1955) was used to
determine the differences between the means (P<0.05), according to Steel and
Tories (1960).

RESULTS AND DISCUSSION

The results observed in Table 1 shows that potassium iodide injection did not
significantly affect hatchability% and embryonic mortality% in T3 group (KI
group) compared with control group, these results did not agree with the results of
Guo et al., (1991).

Data in Table 1 revealed a significant decrease in the hatched chick weight in
the T5 group (eggs injected with KI) compared with the control group. This result
was in agreement with Klein and Ojamaa (2001); Sainsbury and Zhang (2012) and
Kim (2008) who reported that "In hyperthyroidism, the most evidence is an
increased metabolic rate and weight loss". While no significant effects on chick
weight were found by Behroozlak et al., (2020) and Schultz (2012). These results
may be related to the effect of potassium iodide ovo-injection which increased
thyroid gland activity during the incubation period, which was accompanied by an
increased metabolic rate and chicks weight loss, the presence of a significant
increase in the thyroxine level in T3 group (Table 5) compared with the control
groups (T, and T,), Also sustain this effect Behroozlak et al., (2020) mentioned,
that it may be due to higher body metabolism rate related to increased iodine
retention and blood thyroxine level.
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Table (1): Effect of in-ovo injection of potassium iodide on hatchability, embryonic
mortality and hatched chicks weight (Means £SE).

Parameters . - Embryonic Hatched
Egg( vvme)lght Hatc(f;/a;)lllty mortality | chicks weight

Treatments g 0 (%) (gm)

56.95 95.60 4.40 43.18

T, +0.07 +1.66 +1.66 +0.43
a a a a

56.61 92.45 7.55 42.45

T, +0.46 +1.09 +1.09 +0.13
a a a ab

57.60 93.08 6.92 41.98

T3 +0.66 12.27 12.27 +0.21
a a a b

- Different letters in each column mean significant differences at (P<0.05).

- T,= Negative control group (non-injected eggs).

- T,= Positive control group (eggs injected with deionized water, 0.2 ml volume).
- Ts= Kl group (eggs injected with 2 mg potassium iodide/egg, 0.2 ml volume).

The results in Table 2 showed that the ovo-injection with potassium iodide
significantly increased the hemoglobin and PCV% in broiler chicks compared with
control groups (T, and T,). Our results agreed with Ibrahim et al., (2015) and
Hassaan et al., (2015), who mentioned that the addition of KI with 1.2, 2.4, 4.8
mg/kg ration resulted in a significant improvement in hemoglobin and hematocrit.

Table (2): Effect of in-ovo injection of potassium iodide on PCV and Hb of broiler
chicks on the day of hatching (Means £SE).

Parameters PCV Hb
Treatments & g/di
30.08 16.59
T, +0.75 +0.28
b b
30.16 16.90
T, +0.47 +0.17
b b
32.22 18.15
T, +0.47 +0.28
a a

- Different letters in each column mean significant differences at (P<0.05).

- T1= Negative control group (non-injected eggs).

- T,= Positive control group (eggs injected with deionized water, 0.2 ml volume).
- Ts= Kl group (eggs injected with 2 mg potassium iodide/egg, 0.2 ml volume).
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These results may be due to the effect of KI on thyroid gland activity and the
increase in thyroxine effects. Moreover, our results agree with Ali et al., (2017)
who reported that the Hb and PCV% increase by adding iodine to the ration.

Data of Table 3 showed a significant elevation in the lymphocyte %, and on
the contrary, the heterophils % and H/L ratio significantly decreased with KI
injection. These results corresponded with the findings of Ali et al., (2017), and
with the findings of Abaza et al., (2003) who record a positive correlation between
thyroxine levels and lymphocytes%.

Thyroid hormones are involved in the regulation of carbohydrate, lipid and
protein metabolism (Yen, 2011). There is little information about iodine
consumption and its effect on broiler chicks physiological traits.

Table (3): Effect of in-ovo injection of potassium iodide on Differential Leukocyte
Count of broiler chicks on the day of hatching (Means +SE).

Parameters | Hetero- | Eosino- | Baso- |Lympho-| Mono- H/L
phils phils phils | cytes cytes Ratio
Treatments % % % % %

28.60 2.00 1.80 63.00 4.60 0.45

T, +0.87 | x0.32 | £0.37 | £0.71 | £0.51 | %0.02
a a a b a a

29.00 2.00 1.80 63.60 3.60 0.46

T, +1.05 | £0.32 | £0.37 | +0.68 | +£0.40 | %0.02
a a a b a a

25.80 1.80 1.60 67.40 3.40 0.38

T3 +0.37 | x0.37 | £0.25 | +0.81 | £0.68 | *0.01
b a a a a b

-Different letters in each column mean significant differences at (P<0.05).

-T,= Negative control group (non-injected eggs).

-T,= Positive control group (eggs injected with deionized water, 0.2 ml volume).
-Ts= Kl group (eggs injected with 2 mg potassium iodide/egg, 0.2 ml volume).

From the data in Table 4, results showed no significant effect of KI on
glucose concentration as compared with control (P<0.05), while the ovo-injection
of potassium iodide (T5 group) led to a significant decrease in the level of serum
cholesterol and triglycerides of broiler chicks as compared with the control group
(P<0.05).

The results of this study were in agreement with the results of Soliman et al.,
(2018) who reported that the iodine had a clear effect on reducing total lipids in the
blood, except HDL, as its level increased significantly. Also, our results agreed
with Hassaan et al., (2015) and lIbrahim et al., (2015) when they gave potassium
iodide and led to a significant decrease in the cholesterol and triglycerides in the
blood. Our study did not agree with He et al., (2002) and Yalcin (2004) when they
have fed iodine (5-8 mg/kg feed), and the cholesterol and triglycerides were not
affected.
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Table (4): Effect of in-ovo injection of potassium iodide on some blood parameters
of broiler chicks on the day of hatching (Means £SE).

Parameters Chol- Tri- Total | Albu- [ Glob- [Albumin
Glucose ) . : .

mg/dl esterol |glyceride| Protein| min ulin / _

Treatments mg/dl | mg/dl | g/dI g /di g /dl |Globulin
180.84| 301.17| 129.80| 1.65 0.99 0.67 1.57

T, +2.45 | +6.68 | £7.82 | +0.09 | +0.04 | +0.08 | +0.23
a a a a a a a

169.06 | 287.98| 122.63| 1.82 1.10 0.73 1.54

T, +3.64 | +7.90 | £5.76 | +0.04 | +0.04 | +0.04 | +0.12
a ab a a a a a

173.92| 246.97| 103.84| 1.74 1.04 0.70 1.55

T3 +6.17 | +24.69| £1.67 | +0.04 | +0.04 | +0.06 | +0.17
a b b a a a a

-Different letters in each column mean significant differences at (P<0.05).

-T,= Negative control group (non-injected eggs).

-T,= Positive control group (eggs injected with deionized water, 0.2 ml volume).
-Ts= Kl group (eggs injected with 2 mg potassium iodide/egg, 0.2 ml volume).

The reduction of total lipids, especially cholesterol and triglycerides in the
blood (Table 4) might be due to the effect of iodine which enhances thyroid gland
function and its activity. The iodine deficiency may lead to insufficient production
of thyroid hormones and vice-versa, which affects on lipid metabolism Zhao et al.,
(2011), as there is a positive relationship between the activity of the thyroid gland
and its hormones and iodine intake (EI-Wardany et al., 2011).

Stupczynska et al., (2014) mentioned that thyroid hormones play an
important role in regulating lipid metabolism. Furthermore, Mullur et al., (2014)
mentioned that thyroid hormones stimulate lipid metabolism and activation of fatty
acids oxidation and adipose tissue breakdown, as well as increase the ability of the
liver to biliary excretion of cholesterol.

There was no significant difference in the level of total protein, albumin,
globulin and albumin/globulin in the serum of hatched chicks of all study's groups
(Table 4), and this is inconsistent with EI-Bahr et al., (2017) and Ali et al., (2017)
who mentioned that the addition of iodine had no significant effect on blood
proteins levels, on the other hand, our results did not agree with Hassaan et al.,
(2015) possibly due to the difference in birds age when given iodine.

We note from Table 5 that the ovo-injection of potassium iodide at a dose of
2 mg/egg and deionized water injection 0.2 ml resulted in a significant decrease
(P<0.05) in the level of triiodothyronine hormone in T3 and T, groups compared
with the control group (T,), as well as there is a significant increase in the level of
thyroxine hormone of T; group compared with the control groups (T, and T,), and
there was no significant difference in the level of TSH hormone between the study
groups at (P<0.05).

It is known that iodine plays an important role in the thyroid gland function,
especially its response to the TSH hormone, and thus its deficiency reduces
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hormone secretion (Chung, 2014). Perhaps the iodine is the main regulator of
thyroid function, and its deficiency leads to insufficient thyroid hormones
production (Schultz, 2012).

Table (5): Effect of in-ovo injection of potassium iodide on serum T3, T, and TSH
hormones of broiler chicks on the day of hatching (Means £SE).

Parameters Ts Ty TSH
(Triiodothyronine)|  (Thyroxine) U/ml
Treatments nmol/I nmol/I H

4.26 10.42 0.150

T, +0.14 +1.17 +0.02
a b a

3.66 9.97 0.150

T, +0.22 +0.22 +0.03
b b a

2.20 17.22 0.103

T; +0.06 +0.52 +0.03
C a a

-Different letters in each column mean significant differences at (P<0.05).

-T,= Negative control group (non-injected eggs).

-T,= Positive control group (eggs injected with deionized water, 0.2 ml volume).
-Ts= Kl group (eggs injected with 2 mg potassium iodide/egg, 0.2 ml volume).
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