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History of Al
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Al in poultry was first successful in 1899 when Ivanov produced
fertile chicken eggs using semen recovered from the duct us
deferens after killing a cock.

d All tur The most widely used technique of intravaginal insemination
was first reported by Quinn and Burrows in 1936.

Testicules

Ovule Grappe d'ovules
urhue Tt}

(Cwinra Girsche
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 In 1937 Burrows and Quinn described a non-invasive method, the abdominal massage
method for collection of semen from roosters.

(J Because the bird's phallus is located in the same duct as his anus, removing food 12 hours
prior to collection will help prevent fecal contamination of the semen (Burrows 1937).

 Turkey’s bred Al - 1960’s to present
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 In the 1970s and early 1980s, breeder farms began to dilute semen and inseminate a
known number of sperm per dose.

[ In the mid-1980s through the 1990s, hens were initially inseminated a week before the
onset of lay and inseminations were performed with a known number of ‘viable’ sperm.
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Benefits of Al for broiler breeders would include the following:

The male:female ratio would be increase from 1:10 for natural mating to 1:25.

Fewer males, there would be greater selection pressure subsequently greater genetic advancement per
generation.

Biosecurity concerns associated with “spiking” aging hen flocks.

Differences in body conformation between males and females that impact. semen transfer at mating
would no longer be a consideration.

Monogamous mating can be eliminated.

Hens can be fasted 5-8 h before Al, so that there will not be any fecal matter which obstructs the Al.
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Day of

Mesonephric Events incubation Gonadal Events
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FIGURE 29.5 Chronology of developmental events in ove associated with the formation of the male reproductive tract in Gallus domesticus.



Hormonal Control of Testicular Function

CNS
MBH
GnRH — Primary hormone that regulates reproduction

cGnRH-I
cGnRH-II



Effects of Gonadotropins on Testicular Function

v' Leydig cells — testosterone and androstenedione

v’ Sertoli cells



Spermatogenesis and Extragonadal
Sperm Maturation

v’ Spermatogenesis — SSCs into spermatids

v’ Spermiogenesis — spermatids into spermatozoa
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1= Adrenal gland

2 = Ovary/ Follicles

3 = Mesonephros

4 = Mullerian duct (MD)/
Oviduct

4’ =Rudimentary MD

5 = Ostium abdominale

6 = Wolffian duct

7 = Bursa of Fabricius

8 = Cloaca

9= Metanephros




Endocrine control of ovulation

- GNRH-I or GnRH-II
(GnRH-I directly involved in regulating LH secretion)

-LH (Peak 46 h prior to ovulation)

- FSH (Rise 15 h prior to ovulation)
-P4 (Peak 4—6 h prior to ovulation)
- Testosterone (Peak 6-10 h prior to ovulation)

- E2-17p and estrone (Peak 6-10 h prior to ovulation)
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Sperm storage tubules (SSTs)

-Uterovaginal junction (the primary site of storage)
- Infundibulum (a secondary site of storage)

The SSTs are lined by a single layer of nonciliated cells and
provide a mucosal surface where spermatozoa can remain
viable for a period of 7—14 days in the chicken.

Following oviposition of each egg, spermatozoa are released
from these tubules and migrate to the infundibulum for
fertilization.



Artificial Insemination in Poultry

1830s
Al in turkeys since the 1960s

Al in broiler breeder

Significant progress in diluents (extenders) in previous decades.



Storage of poultry semen

Liquid storage of semen

Frozen storage of semen



Basic characteristics common to nearly all diluents:
1- pH ——— tolerate a pH range of 6.0-8.0

2- Osmolarity — - maintain fertility (250 to 460 mosM/kg H20)

3- Energy source
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Sperm processing
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Hyperactivation

Physiological roles of ROS
(Essentialfor spem function)

Sperm/oocyte

ogen Is:
Spermatog es Rasio

mMmMaturation

| | L

Lipid peroxidation DNA damage Apoptosis

Pathological roles of ROS
(Lead to cell damage)
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Artificial insemination
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53.00 m Forward Motility
= Total Motility

48.00

43.00

38.00

33.00

28.00

23.00

18.00 0.00 0.06 0.12 0.18
Added GAA (%)



head tail
A ) |

acrosc"me nucleus mitoch‘o[ndrion axoneme with dynein motor protein‘
/ -

)
proximal mitochondrial diffusion fluxes distal dynein ATPase
ATP production [umol min g7] ATP consumption
3,6 umol min' g

Vad e N
i ADP i o i ADP i
E tCK : cr - cr : CK i
by ! >pcr 134 o pcr — :
E ATP i i = i ATP i
| P i ] i l |



S5 06425
GAMT @357 of ol yes

oo @yl ag) Jolas

& shojeSlejpml ¢ ¢JeSyw Jolw Juas

@5 SHlw @)l

(o) O O O



09/11/18

www.minatoyoor.com

55



09/11/18

gl yla -

Sy sl sl -y
)’L.u ‘n),:wa‘ s 4J9J 'o9,:l...a.:| Cwolses =Y
Bl sl 3) -f

WWW.mi natoyoor.com

56



0.00 200 40 €00 8.00 10.0

000 200 400 000 800 1000
Time{min]

09/11/18 www.minatoyoor.com



Weight  Vitamin
category  E doses

Parameters

Seminiferous
tubules diameter

(um)

Seminiferous
epithelium
thickness (um)

Leydig cells (n)

Blood vessels (n)

S 23175 +11.12 59.80 +£2.45 28.49 +1.09 1.94 £0.05
H 24394 £12.97 6147+ 3.25 29.50 +1.27 190 + 0.06
0 179.50°+9.92 47.722%+1.22 24.080"+0.87 1.758°+0.058
100 224.40"+11.88 53.756% £1.60 25.333 £0.48 1.770°+ 0.047
200 233.88"+12.95 60.733%+3.30 28.042°+0.64 1.866% +0.069
300 255.39°+ 7.55 67.724"+3.54 32.042°+0.956 2.033%0.033
400 297.54°+10.90 72.160°+3.90 35.133°+1.203 2.200°+0.079
P- Value BW 0.1919 0.5746 0.1438 0.4704
VE <0001 0.0003 0001 0.0001
BWxVE 0.2935 0.3296 0.0550 0.5423
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. Parameters
g Tpelels  Cholesterol a-TOH.con.  Liver Weight
calcgory AST (mg/dl) TG{mg/dl) HDL{mg/dl) LDL{mg/dl) ) ’
{mg/dl) (ng/ml) (g)
3 131,60+ 5.64 288.33+15.81 60.13% + 2.96 £9.13+331 31.53+1.88 739117 4253° +0.97
BW
H 134.93 +6.70 306.13423.47 68.60* + 2.66 92,06 + 261 4040 +3.62 593 1.02 4566 +1.04
100 134.50%:7.74  297.16":36.99 68.50™ + 2.24 T332 36.50 +4.08 4387 20,69 43.00a"1 49
00 122335724  287.83%+2242 58.00¢ + 3.41 93.16a + 1.70 3566+ 287 B.69° +0.92 46.50° +1.71
BW 0.6562 0.4632 0.0042 0.4599 0.0649 0.0913 0.0298
P- Value a-TOH 0.0075 0.0108 0.0001 0.0472 0.8553 0.0001 0.0544
BW+ o.TOH 0.9652 0.7005 03527 0.8617 0.8402 0.9253 0.9569
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