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Abstract
This study was conducted in the hatchery belonging to Al-Anwar Poultry Company,by injecting the hatching 
eggs at the age of 17.5 days from the age of the embryos with nano Silver, after that, and raised hatching 
chicks from the injected eggs in the field of poultry belonging to the Department of Animal Production, 
College of Agriculture, University of Al-Qasim Green for the period from 6/8/2017 until 9/9/2017, and after 
that the laboratory work was done, as it used 168 broiler chickens and was reared in cages 1 x 1.5 m, the 
chicks were randomly divided into seven treatments, and each treatment had three replicates, including each 
replicate of 8 chicks. Nano-silver was used by injecting it into the eggs in concentrations(0,4,6,8,10,12,14 
ppm) for treatments (T1,T2,T3,T4,T5,T6,T7) respectively, The chicks were raised in the field for a period 
of 35 days, and in this study we reached the following results, a significant excelled (P<0.01) of the T3 
treatment in the length and width of the villi in the Jejunum and the excelled of the two treatments T3,T7 
in the depth of crypts of Lieberkuhn, and in the ileum there was a significant excelled (P<0.01) for the 
treatment T2 in the villi length, while the treatment T7 excelled in the villi width and the treatment T5 and 
T6 treatment was excelled in the crypts depth
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Introduction
The poultry industry has recently witnessed multiple 

technologies, including nanotechnology, which is the 
study of materials on the Nano scale,where the size of the 
particles ranges between (1-100) nanometers(4,11), where 
nanomaterial’s are distinguished in that they take up a 
very small area but it has relatively large surface areas, 
and as a result, when massive materials are reduced to 
Nano, their surface becomes chemically more effect and 
the physical properties of the material change without 
changing their chemical properties(4). The expansion 
of the ratio of the surface area to the volume allows 
the nanoparticles to be more diversified and hence 
more frequent, as nanomaterial’s can be used alone or 
carrying other materials for the purpose of connecting 
them inside the body or coated with other materials(21), 
and the nanoparticles have been used as diagnostic and 
therapeutic agents in the medical field Human for some 
time, although its application in veterinary medicine 
and animal production is still relatively new. In recent 

times, the demands for the production of nanomaterial’s 
and their uses in the poultry industry have increased due 
to the fact that the use of antibiotics as a treatment for 
disease infections of birds has become ineffective due to 
the increase in cases of bacteria resistant to antibiotics(16) 
and this determines the need to find suitable alternatives, 
as the nanoparticles As a good antimicrobial to improve 
the growth of birds(9). The sources showed that the 
injection of Nano-silver increased the immunity of the 
incubated chicks(17),(10,13,14) indicated that the injection 
of hatching eggs with Nano-silver promoted the 
absorption of yolk fat in embryos and stimulated growth 
and embryonic development where the Nano-silver is 
silver Nano is an anti against a large number of germs.(2) 
also indicated that the injection of hatching eggs with 
silver nanoparticles at concentrations (12,14,16,18 
ppm) increased the length and width of villi, therefore 
the present study aims to know the effect of injecting 
hatching eggs at the age of 17.5 days from the age of 
embryos at different levels of Nano-silver in some 
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hatching traits and in the histological traits of the chicks 
hatched and determining the best level of injection.

Materials and Method
Salt solution (NaCl) was used in the preparation 

of egg injection solutions. A Nano-silver material was 
obtained from the Nanosany Corporation company 
(20nm) and morphological (spherical).Use 168 broiler 
chickens and raised in cages 1x1.5m. The chicks were 
randomly divided into four treatments. Each treatment 
included three replicates, each replicate included 8 
chicks. Nano-silver was used by injection into eggs at 
concentrations (0,4,6,8,10,12,14 ppm) for treatments 
(T1,T2,T3,T4,T5,T6,T7) respectively, where hatching 
eggs were injected at the age of 17.5 days From the age 
of the embryos and injected (0.25 ml/egg).

Feed Treatment: The chicks were fed on the starter 
diet from the age of one day until the third week of the 
bird’s life, after that they were replaced by the final diet 
(finisher) until the end of the fifth week. Feed and water 
were provided in a free manner (ad libitum) and the diet 
used is as shown in the table below.

Table 1: Shows the percentages of diet components 
in the study and their chemical composition

Feeding Materials % Starter 
Diet

% Final 
Diet

Yellow corn 30 40

Wheat 28.25 24

Soybean meal (48%protein) 31.75 24.8

Protein concentrate * 5 5

Sunflower oil 2.9 4.4

Limestone 0.9 0.6

DCP Calcium Diphosphate 0.7 0.9

Salt 0.3 0.1

Mix vitamins and minerals 0.2 0.2

Total 100 100

General protein (%) 23 20

Calculated energy represented (kilo 
calories/kg feed) 3027 3195.3

Lysine (%) 1.2 1.1

Methaionine (%) 0.49 0.46

Cystine (%) 0.36 0.32

Methaionine+cysteine (%) 0.85 0.76

Available phosphorus (%) 0.45 0.49

C/P% 131.61 159.77

*BROCON-5 SPECIAL W protein concentrate: 
Chinese origin, each kg contains: 40% crude 
protein,3.5% fat, 1% fiber,6% calcium,3% phosphorous 
available,3.25% lysine,3.90% methionine + cysteine 
2.2% sodium,2100 kcal/kg energy represented,20,000 
IU vitamin A, 40000 IU vitamin D3, 500 mg vitamin 
E,30 mg vitamin K3,15 mg vitamin B1+ B2, 150 mg 
B3,20 mg B6,300 B12 mg, 10 mg folic acid, 100 mcg 
biotin,1 mg iron,100 mg copper,1.2 mg manganese, 800 
mg zinc,15 mg iodine,2 mg selenium, 6 mg cobalt, 900 
mg antioxidant (BHT).** According to the chemical 
analysis of the diet according to NRC (15).

Preparing the histological sections: The two birds 
were slaughtered from each replicate. The tissue samples 
were taken for the shortest possible time period to ensure 
that the bird’s body tissue is not damaged. A section (2 
cm) in length was taken from the second part of the 
small intestine (jejunum). The contents of the intestine 
were removed, all the sections taken with tap water were 
washed and the processes of preparing the histological 
sections were performed, according to him(16).

Examination of histological sections: The 
histological sections were examined using a compound-
type Olympus BH2 of Japanese origin. The histological 
sections were imaged by a digital camera attached 
to a Lenovo computer. The small intestine(jejunum)
were examined using an accurate ocular micrometer 
of 100x magnification for the purpose of recording 
measurements of the small intestine (villi length, villi 
width and crypts depth) in microns 10-3 mm,and used 
the stage micrometer for the purpose of Calibration of 
the Eyepiece according to what he mentioned(6). The 
villi length was measured from the top of the villi until 
its association with the villi mysteries, while the crypt 
depth was defined as the depth or distance of immersion 
between adjacent villi (3,8). As for the villi width, it was 
measured according to what he mentioned (3). It was 
measured from the middle of the villi height or from the 
curvature of the villi that divides the villi while (5) the 
villi width was estimated from the base of the villi, so 
the villi width was measured (3) by taking the average for 
the two readings, knowing that all measurements were 
made for (10) readings for each measurement and taking 
average.

Statistical Analysis: The statistical program(18) 
was used in data analysis to study the effect of different 
factors on the studied traits according to a completely 
randomized design (CRD),and The significant 



Medico-legal Update, April-June 2021, Vol. 21, No. 2  159

differences between the averages were compared to the 
Duncan (7) polynomial test

Mathematical Model:

Yij = µ + Ti + eij

Results and Discussion
The length and width of the villi and crypts depth 

in the Jejunum and Ileum: Table (3) shows the effect 
of injecting hatching eggs with Nano silver on the length 
and width of the villi and the crypts depth in the Jejunum 
at the age of 35 days from the age of birds. While T3 
treatment was significantly excelled (P<0.01) on villi 
length traits on the rest of the treatments followed by 
treatments T7 and T4, respectively. While treatment 
T2 excelled on the treatments T1,T5, and T6, while 
treatment T6 excelled on treatments T1,T5,while the 
T5 excelled on control treatment T1.As for the villi 
width, the T3 treatment continued to excel, as P<0.01) 
significantly excelled on the rest of the treatments, while 
the T2 treatment was excelled on the T1,T4,T5,T6,T7 
treatments, while the T4, T5 treatments were excelled on 
the T1,T6,T7 treatments. The T7 and T6 treatments were 
excelled on the control treatment T1 and there was no 
significant difference between the treatments T4, T5 and 
T6, T7 treatments. At the Lieberkuhn crypts depth, the 
T3,T7 treatments were significantly excelled on the rest 
of the treatments while the T5, T4, T2 treatments were 
excelled to the T1 and T6 treatments, and no significant 
difference occurred between T2,T4,T5 treatments, while 
the T6 treatments was excelled on treatments T1. In 
the Ileum, Table (4) showed a significantly excelled 
(P<0.01) in the villi length traits for the T2 treatment 
on the rest of the treatments and the T6, T7 treatments 
were excelled on the T1, T3, T4, T5 treatments and the 
T3 treatment was excelled on the T1, T4, T5 treatments, 
While treatments T5 was excelled on treatments T1 and 
T4,The T4 treatment was excelled on the T1 treatment. 
In the villi width,P7 treatment was significantly 
excelled on the T7 treatment, and the T2,T3 treatments 
were excelled on the T1,T4,T5 and T6 treatments, 
and the T4 and T6 treatment excelled on the T1 and 
T5 treatments. While the T5 treatment was excelled 
on the T1 treatment and in the crypts depth,the T5,T6 
treatments were significantly excelled on the rest of 
the treatments, and the T3,T7 treatments were excelled 
on the T1,T2,T4 treatments, and the T2,T4 treatments 

on the T1 treatment.(18) mentioned that nano-silver 
could affect the outer layer of the intestinal wall and 
consequently a change in the length and width of villi 
and depth of crypts also found (12) that feeding on nano-
silver at a concentration of 5 mg/kg feed resulted in an 
increase of 11% in the average length And the width of 
villi and 7% in the depth of crypts and the reason may be 
due to the fact that nano-silver improved the intestinal 
environment and thus led to an increase in the length 
and width of villi and depth of crypts, This study agrees 
with(2), which found that the injection of hatching eggs 
with nanosilver at concentrations (12,14,16,18 ppm) 
improved the intestinal environment because it is a 
bacterial antagonist, it increases the length and width of 
villi and depth of crypts. The histological sections of the 
Jejunum region of the small intestine of different nano-
silver injection treatments were studies, The results 
showed a significant increase in the length and width of 
villi and regularity of their forms, as well as an increase 
in crypts depth for injection treatments at the age of 
35 days compared to the positive and negative control 
treatments (images 1-7), Also, the cellular activity in 
the intestine sections showed an increase through the 
multiplication of intestinal cells in the crypts region, as 
well as in the surface of villi, especially in injections 
with nano-silver at a concentration of (4 ppm), as 
another section appears in the Jejunum region to treat the 
injection with a concentration (6 ppm),which shows an 
increase in the width and regularity of villi, In the Ileum, 
we note the treatment of injections with a concentration 
of (8 ppm). The regularity of the villi forms appeared 
with the increase of their lengths and the appearance of 
cell propagation in the crypts of Lieberkuhn. As for the 
injections with a concentration of (10,12,14 ppm). The 
prolongation of the villi appears with its regularity and 
an increase in cellular activity in the crypts region. As 
for the control treatment, it is found that the length and 
width of the villi are varied and their forms are irregular. 
And the reason for the excelled of the nano-silver 
injection treatments to the control treatment may be that 
the nano-silver injection into the Amniotic fluid of the 
embryo is swallowed orally by the fetus in the last third 
of the incubation (19 days), which causes the activity of 
the gastrointestinal tract in general and the gut region 
and in the Jejunum, in particular,This led to an increase 
in the length and width of villi and an increase in crypts 
depth(1).
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Table 2: The effect of injecting hatching eggs with nanosilver on the length and width of villi and crypts 
depth in the Jejunum for broilers.

Treatments
Average±standard error (mm)

Length of villi width of villi Depth of crypts

T1 8.07±0.12 f 1.59±0.05 e 2.27±0.02 d

T2 9.87±0.07 d 2.80±0.05 b 3.09±0.01 b

T3 11.45±0.05 a 3.15±0.03 a 3.37±0.05 a

T4 11.09±0.03 b 2.36±0.02 c 2.98±0.06 b

T5 6.53±0.03 g 2.27±0.05 c 3.00±0.05 b

T6 9.17±0.01 e 1.84±0.01 d 2.47±0.03 c

T7 10.56±0.04 c 1.87±0.01 d 3.43±0.01 a

Level of significance ** ** **

The averages that have different letters within one column differ significantly among themselves at the level 
of **(P<0.01). The T7,T6,T5,T4,T3,T2,T1 treatments are a control treatment without injection and injection, at 
concentrations of 14,12,10,8,6,4 of the silver nano solution, respectively

Figure (1) The effect of treatments on some histological traits of Broiler Ross 308
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Table 3: The effect of injecting hatching eggs with nanosilver the length and width of villi and depth of 
crypts in the Ileum of the broilers.

Treatments
Average ± standard error (mm)

Length of villi Width of villi Depth of crypts

T1 4.90±0.05 f 1.13±0.02 e 1.47±0.02 d

T2 9.33±0.03 a 2.19±0.01 b 2.54±0.03 c

T3 7.86±0.03 c 2.20±0.02 b 2.88±0.02 b

T4 6.01±0.08 e 1.82±0.02 c 2.51±0.06 c

T5 7.05±0.10 d 1.61±0.01 d 3.14±0.01 a

T6 8.51±0.05 b 1.86±0.03 c 3.12±0.01 a

T7 8.64±0.01 b 2.46±0.02 a 2.89±0.04 b

Level of significance ** ** **

The averages that have different letters within one column differ significantly among themselves at the level 
of *(P<0.05) and **(P<0.01). TheT7,T6,T5,T4,T3,T2,T1 coefficients are a control treatment without injection and 
injection, at concentrations of 14,12,10,8,6,4 of nanosilver solution, respectively.

Figure (2) The effect of treatments on some histological traits of Broiler Ross 308
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Conclusions
It can be concluded from the experiment to add 

different concentrations of nano Silver concentrations 
(0,4,6,8,10,12,14ppm) at age 17.5 days of embryonic 
age. A significant effect in improving some histological 
traits of Broiler Ross 308, We recommend using other 
nanomaterials and injection them at different ages of 
the hatching eggs and knowing their effect on some 
histological traits of Broiler Ross 308.
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