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ABSTRACT: In this study, the effect of injected methionine in the yolk sac, on the histomorphometry of
chicken embryonic Jejunum, is investigated. Poultry industry has gotten advantage from various dimensions
such as nutrition, genetics and management in order to reach the maximum rate of growth and efficiency of
meat production. Today, in poultry, in order to enhance hatchability, improved growth performance,
immune response, birth weight and organogenesis, different materials are injected into embrocated eggs.
Fifty eggs of broiler chicken (ROSS 308) with equal average weight were randomly divided into five groups
and entered the incubation machine at the same time. After carrying out a series of Steps, 1cm of Jejunum
was sampled in order to have a histomorphometric study of the length and width of villi and depth of crypt.
The results expressed that in ovo injection of this essential amino acid can make some changes in height and
width of villi and accordingly absorption.

Key words: Methionine, Jejunum, Chicken embryo, villi, small intestine

INTRODUCTION

Because the intestine is a major supporting organ, the
sooner it canachieve its maximum functional capacity,
the more quickly the capability and efficiency of using
nutrients and resistance to metabolic and infectious
diseases will increase in birds (Uni et al., 2004).
In recent decades, in order to enhance the speed and
performance of broiler growth, substantial progress has
occurred.
Today, the 21-day incubation period and the first week
after hatching, include about 50 percent of the total life
cycle of broiler, while 20 years ago this period was
about 25 to 30 percent (Hulet, 2007).
One of these methods is adding up growth stimulating
antibiotics in the diet which are consumed to increase
intestinal development, chicken growth and uniformity
of flockweight.
However, in recent years due to antibiotic resistance as
well as increased demand for antibiotic free products,
the requirement for researching alternatives affecting
non-antibiotic growth, has increased.
Methionine is one of non-antibiotic alternatives in the
diet, which leads to an increase in growth. (Engster et
al., 2002 and Huyghebaert et al., 2010).
But the effectiveness procedure of this amino acid on
the intestinal villi, especially in poultry is not defined.

Since the intestine is the first absorptive area of
nutrients and therefore will be sensitive to diet, changes
and on the other hand, no studies has been conducted in
this field in chicken embryo, the recent study was
conducted.
Proteins and amino acids are essential components of
growth and survival in embryonic period (Mcdonald et
al. 2002).
It has been shown that amino acids are effective on the
small intestine morphology (Vaezi et al., 2011).Amino
acids are units of proteins formation which are divided
to essential and non-essential groups.
Methionine is one of the most essential amino acids that
contains sulfur.(Kalinowski et al., 2003 and Nazem et
al., )
In this study, the effect of injected methionine in the
yolk sac, on the histomorphometry of Jejunum of
chicken embryo is investigated.

MATERIALS AND METHODS

Fifty fertile eggs of broiler chicken ( ROSS 308 ) with
equal average weight were randomly divided into five
groups and entered the incubation machine at the same
time .At 4 d of incubation and after confirming the
fertilization of eggs by candling them, the wide end of
the eggs were disinfected with 70% Ethyl Alcohol and
then a hole was created in every egg shell using a
special needle.
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Each group was then injected with suitable IO feed
treatment solution, in accordance with standard
procedures, with a 21-ga needle inserted into the yolk
sac, which was identified by candling (Ohta 2001). 0.5
ml of sterile PBS was injected into the eggs of control
group and the other 4 treatment groups received 0.5 ml
of  PBS solution containing the following: Treatment 1)
20 mg of methionine, Treatment 2) 30 mg of
methionine, Treatment 3) 40 mg of methionine,
Treatment 4) 50mg of methionine. After the eggs were
injected, the injection holes were sealed withmolten
paraffin, and eggs were placed in hatching trays. This is
based on studies of other researchers (Al-Murrani,
1982; Dooley et al., 2011; Tako et al., 2004 and Ohta,
2001).
At 18 d of incubation, eggs were voided from embryos
and then 1cm long segment of Jejunum, about 1cm
before Meckel's diverticulum was sampled in order to
have a histomorphometric study of the length and width
of villi and depth of crypt (Fasina and Olowo, 2013;
Yaghobfar, 2006; Uni et al., 1999; Shira et al., 2005
and Tako et al., 2004).
Samples were left in 10% buffered neutral
formaldehyde solution and after 24 hours formaldehyde
solution was replaced with new 10% formalin and
samples were left in formalin for 10 days.
Then, after the process of fixation, Segments were
taken from the jejunum and according to the method of
Uni et al.,(1998) and Uni et al., (2001), Villus height
(from the tip of the villi to the villus crypt junction) and
villus width (at half height), were evaluated but the

crypt depth could not be evaluated according to the
embryonic nature of samples.
All data were compared with Control group with
statistical software SPSS (16 Chicago. U.S.A) and ONE
WAY ANOVA statistical method.

RESULTS AND DISCUSSION

According to the results, the average villus height (from
the tip of villi to the villus crypt junction according to
Uni et al., (1998) and (Uni et al., (1999) ), of the jejunal
samples of control, treatment 1 (receiving 20 mg
methionine), treatment 2 (receiving 30 mg methionine),
treatment 3 (receiving 40 mg methionine) and treatment
4 (receiving 50 mg methionine), were 214.48±2.42,
209.06±3.53, 223.04±3.52, 282.71±13.5 and
190.66±4.36 µm respectively. Accordingly, the most
increase in villus height of jejunum was observed in
treatment 3, which states the optimal dose for increased
villus height.
As shown in Table 1, changes in height between
groups, was only significant in treatment 3 compared to
control and other groups (Table1). According to the
results, the average maximum villus width of jejunum
samples of control, treatment1, treatment 2, treatment3
and treatment 4 were respectively 51.06±3.87,
60.58±1.91, 69.64±2.01, 104.8±7.47 and 68.42±6.85
µm. Accordingly, the most width have been observed in
treatment 3 which was significant compared to control
and other groups (P<0.05) (Table 2).

Table 1: Villous height of Jejunum in different groups (micrometer).

)Mean±SE( Groups

2.42a±214.48 Control

3.53a±209.06 Treatment1

3.52a±223.04 Treatment2

13.5b±282.71 Treatment3

4.36a±190.66 Treatment4

abc Means with different letters are significantly different ( P<0.05)

Table 2: Villous width of Jejunum in different groups (micrometer).

)Mean±SE( Groups

3.87a±51.06 Control

1.91a±60.58 Treatment1

2.01a±69.64 Treatment2

7.47b±104.8 Treatment3

6.85a±68.42 Treatment4

abc Means with different letters are significantly different ( P<0.05)

DISCUSSION

In this study, IO injection of Methionine, enhanced
jejunal development. Chick growth and development
are dependent upon nutrient digestion and absorption,

which is a direct result of functional and morphological
development of the small intestine (Baranylova and
Holman, 1976).
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(In chickens, the first days after hatch are a critical
period for development because a major change occurs
in the source of nutrients as the yolk is replaced by an
exogenous diet (Noy and Sklan, 1998). Intestinal tissue
development can significantly improve chicken
performance and also reduce bird diseases. In this case
transmission of infectious diseases from birds to
humans will decrease ( Baranylova and Holman, 1976).
Intestine, as the main interface between an organism
and it's nutrition environment, plays a vital role in the
after birth development of a new born animal (Noy and
Sklan, 1995).
The growth of the chickens, is dependent on the
digestion and absorption of nutrients, which is a direct
result of the morphological and functional development
of the small intestine(Baranylova and Holman, 1976).
Today, in poultry, in order to enhance hatchability,
improved growth performance, immune response, birth
weight and organogenesis, various nutrients are injected
into the embryonated eggs (Dooley et al., 2011; Kadam
et al., 2008; Kornasio et al. 2011and Zhai et al., 2011).
Many previous studies have been conducted about the
effects of nutrients like dietary methionine and their
effects on birds.In some of these studies, the effects of
nutrition on digestive system have been demonstrated
more precisely.
Measuring villus height, villus width, crypt depth and
calculating villus length/crypt depth ratio are essential
methods to study intestinal morphology and its
functional capacity (fasina et al., 2010; Potten and
Loeffler, 1990).
It has been proposed that a deeper crypt is indicative of
a faster tissue turnover and perhaps, a higher demand
for new tissue (Yanson et al., 1987). Furthermore, it has
been certified that a high intestinal villus is associated
with a well-differentiated intestinal mucosa with high
digestive and absorptive capabilities (Jeurissen et al.,
2002).
Schald et al., (1968) have studied and reported the
absorption of methionine in the human small intestine.
Cook (1972) and Cummins (1952), have evaluated
intestinal absorption of glucose and methionine and
also glucose concentration in blood and lumen of small
intestine.
Yang et al., (2013) have evaluated effects of different
diets on growth performance,physiological parameters
of digestive tract and apparent digestibility in geese.
Fasinaand Olowo (2013), have studied effects of a yeast
(Maxigen) on intestinal villi morphology and growth
performance of broiler chickens.
Foye et al., (2007), have studied Effects of Arginine,
beta hydroxysteroid and betamethylbutyrate and protein
absorption in the jejunum and its effect on activity in
infants and fetuses in turkey poults.
Tako et al., (2004), have evaluated the effects of IOF of
Carbohydrates and β-Hydroxy-β-Methylbutyrate,on the
development of chicken intestine.

Bhattacharyya et al., (2007), have studied the effect of
in ovo injection of glucose on growth,
immunocompetence and development of digestive
organs in turkey poults.
Morphology and development of small intestine is also
studied in white Roman gosling.
In our study, the best morphological changes which
actually isincreased villus height and width and villus
area as a result, was seen in the amount of 40 mg
methionine. But 50 mg methionine had no more
effective result in spite of being more in terms of
amount.
The reason for this situation may be related to toxic
nature of high levels of methionine.
Previous studies have also shown that high levels of
methionine, have negative effects on development of
musculoskeletal system of chicken embryo
(Asadollahzadeh, 2015)
It seems injecting essential amino acids into the yolk
sac of chicken embryos, can have an increase in
intestinal villus length and width and thus an increase in
absorption and efficiency.
Few studies have been carried out to determine the time
and region of injecting amino acids into embryonated
eggs.
In these studies it has been declared that injections into
the yolk sac of an embryo not only increases size of the
embryo but also increases hatchability (Ohta, 2001).
Considering the height and width of jejunal villus, it
seems that the usage of methionine in the yolk sac at 4
d of incubation, has caused an increase in the overall
volume of jejunum.
Since enhancement in villus dimension leads to
increased absorptive area, it seems that the optimal
amount of methionine for injecting into the yolk sac to
reach optimal morphology changes, is about 40 mg at d
4 of incubation.
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