EFFECT OF SELENIUM NANOPARTICLES ON
BROILER PRODUCTIVITY AND PHYSIOLOGICAL
RESPONSE USING RADIOIMMUNOASSAY
TECHNIQUE

By

Nour El-Deen Goda Mohammed Abd El-Aziz

B. Sc. Agric. Sc. (Poultry Production), Zagazig University, 2003
M. Sc. Agric. Sc. (Poultry Physiology), Zagazig University, 2015

A Thesis Submitted in Partial Fulfillment
of
The Requirements for The Degree

DOCTOR OF PHILOSOPHY
in
Agricultural Sciences
(Poultry Physiology)

Department of Poultry Production
Faculty of Agriculture
Ain Shams University

2019



Approval Sheet

EFFECT OF SELENIUM NANOPARTICLES ON
BROILER PRODUCTIVITY AND PHYSIOLOGICAL
RESPONSE USING RADIOIMMUNOASSAY
TECHNIQUE

By

Nour El-Deen Goda Mohammed Abd EI-Aziz
B. Sc. Agric. Sc. (Poultry Production), Zagazig University,2003
M.Sc. Agric. Sc. (Poultry Physiology), ZagazigUniversity,2015

This thesis for Ph.D. degree has been approved by:

Dr. Saad Zaghloul El Damrawy e

Professor of Poultry Physiology, Faculty of Agriculture, Tanta
University

Dr. Ayman Mohamed Hassan i

Professor of Poultry Physiology, Faculty of Agriculture, Ain Sham
University

Dr. Youssry Mohamed El-Homossany ~ .ciciiiiiiiiiieininnne.

Professor Emeritus of Poultry Physiology, Faculty of Agriculture,
Ain Shams University

Dr. Ibrahim ElI-Wardany El-Sayd i

Professor Emeritus of Poultry Physiology, Faculty of Agriculture,
Ain Shams University

Date of Examination: 4/5/2019



EFFECT OF SELENIUM NANOPARTICLES ON
BROILER PRODUCTIVITY AND PHYSIOLOGICAL
RESPONSE USING RADIOIMMUNOASSAY
TECHNIQUE

By

Nour El-Deen Goda Mohammed Abd EI-Aziz
B. Sc. Agric. Sc. (Poultry Production), Zagazig University, 2003
M. Sc. Agric. Sc. (Poultry Physiology), Zagazig University, 2015

Under the supervision of:

Dr. Ibrahim ElI-Wardany El-Sayd
Professor Emeritus of Poultry Physiology, Department of Poultry
Production, Faculty of Agriculture, Ain Shams University (Principal
Supervisor)

Dr. Youssry Mohamed El-Homossany
Professor Emeritus of Poultry Physiology, Department of Poultry
Production, Faculty of Agriculture, Ain Shams University

Dr. Magda Mohamed Wakwak
Prof. of Poultry Physiology, Biological Applications Department,
Nuclear Research Center, Egyptian Atomic Energy Authority



aall) (5l Lalil) o hall Lalita a gaibid) Cliyja pladia il
4o lady) delial) A8 aladinly A of gaeadl) Alain¥) g

daana B g (all gl
2003 ¢ )8 30 daala el )3l A4S (Ol 9 L) el ) asle e NS
2015 ¢80 daals el )3l A (Ual 50 zlE) Al asle iinale

L;crdjaaai\cbgdhﬁn(ga gjef
4o )3l aglad) B ABLAl [ giSa Ay
(1) L ol 9ot

sl Z L) acdd
de 30 A

2019



A ) Jo 48 gal) dadia

aadll ol dalil) Jdo jall dalita a gisbuad) Cliy ja aladia) 8l
4o lady) delial) 485 aladindy A of gaeadl) o) g

daaa B3 ga (all gl
2003 ¢t daala el )30 A ((oal 0 zll) el ) asle Gus) SIS
2015 ¢330 dnala Aol 30 A4S ((Gal 50zl Aol ) asle riuale

u.\:-d\,m;l\&l..dhla&ngjes

4o )3l aglad) B ABLAl [ giSa Ay
(0192 L ol simid)

s Lgale 4388) gal) g Al ) AdBLLa ol W8 g

........................................ 9 A gl 5
Uails dadls el 3l K (eal gall L gl grad Jlial

........................................ G dana (a2
e e Axala el 3l A (cal gall Lia ol gand M

....................................... (Faaad) Jaa (5 s 2
s pe Aaala el 50 A0S ¢ iiall Cad sall L gl saud L]

....................................... O ) (A1) 1) s gl L3
s ae Aaala el N A0S o Sitall ) sall L gl o S

2019/5/4 A& fy



abﬂs:ul.u)

daaa B ga Gl gl

seall dalite agiidaad) Gliyja aladia) il
A ol gaeadl) Alaia) g aalll (ol Aalll) o
Lo iy dolial) 4485 aladiuly

Lo i ashall A AdWldl Hgia da e

(G192 L ol s
il yay) i

uadi (e daala
ie) ;30 A

Qi o

-

A )

G ) (13 8l A )
osad e Arala el )l A0S (ol 2l and f el Gal sall L o gud Sl

(el syl

(Huaaal) Jana (g p 2

el (e daala e )0 A (ol ) L) and e il Gal sall i sl gausd i

dﬁjuébmdm'éé@h.é
Al A sl o) S e o gl gl ikl aud coal sall L o) gaud Sl

2016/2/15 Jaawsdl) g 5
Lalad) il yall
% Al &
2019/ /
daalall (ulaa 438 ga

2019/ /

AN

5laY) aid

48l (ulana 488) 5a

2019/ /



CONTENTS

LIST OF TABLES

1. INTRODUCTION

2. REVIEW OF LITERATURE

1.Historical Background of Selenium
2.Knowledge with selenium

2.1.Selenium sources and their efficiency
2.2.Biochemistry of Selenium

2.3.Selenoproteins

2.4.Selenium Metabolism

2.5.Selenium Absorption

2.6.Selenium transport and Storage
2.7.Bioavailability of selenium components
2.8.Excretion

3.Selenium and poultry production

3.1.Effect of selenium on hatchability traits
3.2.Effect of selenium on the chicks growth
3.3.Effect of selenium on feed intake and efficiency
3.4.Effect of selenium on the carcass traits
3.5.Effect of selenium on blood biochemical parameters
3.6.Effect of selenium on the antioxidant enzymes
3.7.Selenium and Immunity

3. MATERIALS AND METHODS

1. Experimental procedures

1.1. Incubation and in ovo administration

1.2. Experimental birds

1.3. Housing and management

1.4. Experimental diet

2. Measurements

2.1. Hatchability and embryonic mortality

Page

<

L o <L ~~ 1T W

“« 4 4 4 4 4 4 4 4 A4 A4 A — - - - - e -
< < £ £ £ A4 A A A4 - + o> A 0O O O & |



2.2. Growth performance parameters

2.2.1. Live body weight and body weight gain

2.2.2. Feed consumption and feed conversion ratio

2.3. Carcass characteristics

2.4. Physiological and biochemical parameters

2.4.1. Haematological parameters

2.4.1.1. Hemoglobin value (Hb)

2.4.1.2. Packed cell volume (PCV%)

2.4.1.3. Red blood cells (RBCs) count

2.4.1.4. White blood cells (WBCs) count

2.4.2. Blood serum biochemical parameters

2.4.2.1. Serum glucose

2.4.2.2. Serum total proteins

2.4.2.3. Serum albumin, globulin and albumin to globulin ratio
(A/G ratio)

2.4.2.4. Serum cholesterols and triglycerides

2.4.2.5. Serum triiodothyronine

2.4.2.6. Serum transaminases and alkaline phosphatase

2.4.2.7. Serum uric acid and creatinine

2.4.2.8. Antioxidant status

2.4.2.9. Humoral immune response: antibody production against
Newcastle disease (ND) virus

2.4.2.10. Serum IgA, IgM, IgG and total Ig concentrations

4. Statistical analysis

4. RESULTS AND DISCUSSION

1. Hatchability, embryonic mortality and chicks body weight at

hatch

. Live body weight and body weight gain

. Feed consumption and feed conversion ratio

. Carcass characteristics

. Haematological parameters

g B~ WwN

Page
YA
YA
YA
\K
v,
¥,
¥,
¥
¥
¥
¥
¥
¥

AR

Y
Y
Y
Y
Y

vy

v
£y
2o
EA



Page

6. Blood biochemical analysis X
6.1. Serum total protein, albumin, globulin levels and A/G ratio X
6.2.Serum transaminases and alkaline phosphatase oY
6.3.Serum T3 and glucose ot
6.4.Serum uric acid and creatinine el
6.5. Serum cholesterols and triglycerides oA
6.6.Antioxidant status T
6.7.Immunoglobulins (IgG, IgM, IgA and total Ig) and humoral
immune response against Newcastle disease virus (NDV) 1y
5. SAMMARY AND CONCOLUSION N
6. REFERENCES 14

ARABIC SUMMARY



Table

10

11

LIST OF TABLES

Comparison of sulfur and Se compounds

Ingredients and calculated chemical composition of the
basal diet.

Hatchability (%), body weight at hatch (BWH) and
embryonic mortality (%) of broiler chicks as affected by
in ovo injection with selenium nano-particles (SeNPs).
Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on live body weight (g)
of broiler chicks at different periods.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on live body weight gain
(g/bird/day)of broiler chicks at different periods.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on feed consumption
(o/bird/day) of broiler chicks at different periods.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on feed conversion (g
feed/g gain) of broiler chicks at different periods.

Effect of in ovo injection and feed supplementation with
selenium nano-particles  (SeNPs) on  carcass
characteristics of broiler chicks.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on blood hematological
parameters of broiler chicks in experimental groups.
Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on  total protein,
albumin, globulin and A/G ratio of broiler chicks in
experimental groups.

Effect of in ovo injection, feed supplementation with

Page

29

36

39

40

43

44

47

49

o1



Table

12

13

14

15

16

selenium nano-particles (SeNPs) on transaminase and
alkaline phosphatase of broiler chicks in experimental
groups.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on triiodotherionine (T3)
and glucose of broiler chicks in experimental groups
Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on uric acid and
creatinine of broiler chicks in experimental groups.

Effect of in ovo injection and feed supplementation with
selenium  nano-particles (SeNPs) on  cholesterol,
triglycerides, HDL-cholesterol and LDL- cholesterol of
broiler chicks in experimental groups.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on antioxidant status of
broiler chicks in experimental groups.

Effect of in ovo injection and feed supplementation with
selenium nano-particles (SeNPs) on Immunoglobulins
(1gG, IgM, IgA and total Ig) and humoral immune
response against Newcastle disease virus (NDV) of
broiler chicks in experimental groups.

Page

53

55

57

59

62

65



VI

LIST OF ABBREVIATIONS

SeNPs Selenium nano-particles

Se-Cys Selenocysteine

Se-Met Selenomethionine

TMSe Trimethylselenonium

RIA Radioimmunoassay techniques
LD50 Lethal doses for 50 % of embryos
ED Exudative diathesis

LBW Live Body Weight

BWG Body Weight Gain

FCR Feed conversion ratio

MCV Mean Corpuscular Volume

MCH Mean Corpuscular Hemoglobin

MCHC Mean Corpuscular Hemoglobin concentration

T.C Total Cholesterol

HDL High Density Lipoprtein

LDL Low Density Lipoprtein.

T.G Triglycerides

GSH-Px Glutathione Peroxidase

GSH Glutathione reduced

GSR Glutathione reductase

MDA Malondialdehyde

T Triiodothyronine



ABSTRACT

Nour El-Deen Goda Mohammed Abd EI-Aziz Effect of Selenium
Nanoparticles on Broiler Productivity and Physiological Response Using
Radioimmunoassay Technique Unpublished Ph.D. Dissertation,
Department of Poultry Production, Faculty of Agriculture, Ain Shams
University, 2019.

The present study was carried out at Poultry Production Research
Farm, Poultry Research Unit, Biological Application Department,
Nuclear Research Center, Egyptian Atomic Energy Authority, during the
period from March to May 2017, and the chemical analysis were
conducted in the Biological Applications Department laboratories,
Nuclear Research Center, Egyptian Atomic Energy Authority. A total of
210 broiler breeder eggs (Habbard Star-Bro) were obtained from a local
hatchery (EI-Tokhy Co., New Salhia, Egypt) from a maternal flock 54
week age. Eggs were incubated at 37.8°C and 60% RH. Upon arrival, the
eggs were individually weighed and divided into three in ovo treatment
groups. The first treatment non in ovo-injected, and considered the
control group, while the second and the third treatments were in ovo
injected with 100 pL of nano —Selenium(elemental selenium ) with
concentrations of 5, 10 ppb respectively at 14 day of incubation. The
hatched chicks, from each treatment were randomly divided into two
treatments , once was added 10 ppb nano -Se per kilogram ration, and the
other without any additive, it had became six treatments .

Results showed that, hatchability rates were reduced significantly as
influenced by different experimental treatments while body weight at
hatch did not affected While live body weight and body weight gain were
significantly improved in all injected and additive nano-Se groups during
the experimental periods. Feed consumption increased significantly
affecting by nano-Se in ovo injection and the interaction, while feed
conversion ratio was improved significantly affected by feed
supplementation nano-Se and improved non significantly by the



interaction and recorded 1.40 and 1.41. Nevertheless, RBCs count, WBCs
count, Hb concentration, PCV%, MCV, MCH, MCHC, serum total
protein, albumin, globulin levels, A/G ratio, uric acid, creatinine,
cholesterols and LDL were not affected by the treatments. On the other
hand, serum triglycerides decreased significantly and HDL were
significantly increased in the all treatments. Serum reduced glutathione
content and glutathione reductase activity were increased significantly as
affected by the all treatments. Malondialdehyde content was decreased
significantly as affected by the all treatments

From the previous results it could be concluded that:

Either In ovo injection selenium nanoparticles at the 14th day of
embryogenesis or supplementation it as feed additive as well as the two
routes together improve post hatch productive performance, lipid profile,
antioxidant and Immunological status of broiler chicks.

Based on the present results, it is recommended to use selenium
nanoparticles especially In ovo doses with 10ppb or In ovo doses with
5ppb /egg plus 10ppm per kilogram ration respectively, in order to
improve productive, physiological and immunological status of hatched
chicks.
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