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" Prolactin (PRL) has long been associated with avian reproduction. PRL secretion, which is
under tonic control in avian species, is stimulated by vasoactive intestinal peptide (VIP), which
meets the classical criteria required for releasing factors. VIP mediates PRL gene expression via
a 35-bp VIP response element located between position —70 and -40 on the turkey PRL promoter
gene. The group of VIP neurons regulating PRL secretion. is located in the infundibular nuclear
complex (INF) of the caudal hypothalamus. While neurotransmitters regulating the VIP/PRL
system remain uncertain, groups of dopamine (DA) cells are prominent in the avian
hypothalamus. Both D; and D; DA receptors display abundant mRNA in the hypothalamus and
pituitary, and have been shown to mediate, respectively, the stimulatory and inhibitory
influences on PRL release and gene expression. The stimulatory effect is mediated via preoptic
arca (POA) dopaminergic stimulation of hypothalamic VIP release and gene expression. The
inhibitory effect occurs at the pituitary level where DA from the dorsolateral INF DA neurons
-rerrides the stimulating ~ffect of VIP on PRL secretion. It has been demonstrated that the
changes in the expressic. »f VIP rec<ptors at the pituitary level were in pa:rt, regulated the
variations in prolactin secretion as we .. The interaction between VIP and DA at the pituitary
Ievel is mediated by i acellular Ca®" Wlth VIP increasing intracellular Ca®*, &n-” DA closing
Ca*" channels.
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] ~G- to 10-fold increase in PRL
| -FSH and LH decrease
| -Ovarian steroid decrease
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¥ Poqr egg production due to:

-The onset of incubation behavior ~Cessation of ovulation

-The cessation of egg laying Brood pateh

+ Expression of incubation behavior -Eat and drink less
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* Riddle and co-workers, 1932
*An Janterior pituitary hormone
* 194 amino aclds

* More than 300 different physiological functions

-[Repraduction
- The immune response
-|Osmoregulation
-lfromotion of growth and behaviors

e

S |

IPTOTac

* Assodiated with the reproductive cycle
in several avian species

* Gessation of ovulation, ovarian regression,
and induction of incubation behavior

*The onset and maintenance of broodiness in birds
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Vasoactive intestinal peptide is the
avian PRL-releasing factor (PRF)
-28 amino acid

-Saig and Mutt, 1970

-VIF as the PRF in mammals
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Neuroendocrine Regulation of
; PRL Secretion
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+ Avian PRL secretion is under
stimulatory and inhibitory control

% Dopamine, Serotonin (5-HT),
dynorphin
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Neuronal Regulation of Prolactin

= Vasoactive intestinal peptide (VIP), the avian
prolactin releasing factor (PRF).

o Dopamine (DA), a prominent neurotransmitter in
the avian hypothalamus.

2+ Regulation of prolactin by VIP, DA, 5-HT.
o Hypothalamic 5-HT-DA-VIP pathway
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IP: The Avian PRF
IP meets the classical criteria for
defining as the hypophysiotropic PRF
in bivds:

The presence of VIP-immunoreactive neurons in the
hypothalamus

The sccretion of VIP into portal blood

The modulation of VIP secretion into portal blood

4.| The presence of VIP-specific receptor on anterfor
pituitany cells

5.| The ability of VIP to regulate anterior pituitary
lactotraphs

6.] The alteration of pituitary function, due to antagonism

of ¥IP
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| The resence of VIP-immunoreactive

eurons in
o 5 o

the Hypothalamus
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Preseglce of Hypothalamic VIP-like Neurons

Chalsgha, 2003
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?The Presence of VIP-Specific Receptor on
Anterior Pituitary Cells
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| The bility of VIP to Regulate Anterfor W‘L [

| Pituitary Lactotrophs \\ l
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Chaiseha et 22, 1959
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Expression of VIP Receptor mRNA within the

~ Dopaminergic Control of
' Prolactin Secretion in Birds
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[ D1 DA Receptor
mRNA Expression

Expression of D1 DA Receptor mRNA within the
INF Area across the Turkey Reproductive Cycle

I{

Expression;f D1 DA Receptor mRNA within the
AM Area across the Turkey Reproductive Cycle
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\Expression of D2 DA Receptor mRNA within the
INF Area across the Turkey Reproductive Cycle

[
| p2DA Receptor
} mRNA Expression
within the Turkey
Hypothalamus

i

Ex—])f;ssion of D2 DA R/B:eptor mRNA within the
Pituitary across the Turkey Reproductive Cycle
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D0 DA receptor mRNA exprassion (clusters
of black dots), In VIP mRNA expressing neurons.
{vells contalning dark purple pracipltats) in the
VMN region of the turkey hypothalamus.
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Tha distributfon of {yrosine hydroxy (TH; A},
peptide (VIP; B) and both TH and VIP {C) immuncreactiva fhers In the
median emingnce of tha famale turkey,

Al-Zailule et al. 2003
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Double-staining of corenal sections in the lateral septum within the turkey
hypothalgmus revealing the distribution of:

A) Fibers immunoreactive to TH (red).

H B) Fibers immunorcactive to DBH (green)

\ C) Fibers immunoreactive to hoth TH and DBH (yellow). Orig. Magni. X 20
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Al-Zallale et al. 2003

Double-labeled immunocytochemistry showing how DA-immunoreactive
terminals|{red) are intermingled with VIP-immunoreactive neyrons{green)

Ab-Zallaie et 8l 2003

Summary

{ + The|regulation of avian prolactin (PRL)
secretion and PRL gene expression is
influenced by hypothalamic vasoactive
intestinal peptide (VIF), the PRL-releasing
factor in avian species,

+ Dynorphin, serotonin, dopamine (DA), and
VIP|stimulate PRL secretion via a serial
pathway, with VIP as the final mediator.
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Schemﬂtic Drawing of the Turkey Hypothalamus
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Breeding habitat

Pullets
(Youngs)

Temperature Food availability,

Factors that Influence the Reproductive
__ System in Birds

e

N

#raln
inpitt f
Houron

Hypathplamy

Medlan -
4minonce

Pty
P v

Sy wreroid
rstashn e bevnradial

.. o B Superior carvical
EE panglion
o A

v Suprachlagmatle nuclel ' ' .

. Spinal
\ . cord
Encephalic -
Photoreceptor LH M




