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Document 3: Hypothalamo-pituitary axis and Ovarian Hormones

. The Hypothalamo-Pituitary Axis

The hypothalamo-pituitary axis
includes the connection between
the hypothalamus and the pituitary
gland.
Hypothalamus: is a group of
neve cells situated at the base of
the brain that secretes a neuro
ormone GnRH. This hormone
travels to the pituitary gland
through blood.
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The pituitary gland (physis) is a
small gland connected to the
hypothalamus through a hypo-
physeal vascular duct. It consists of
two parts: anterior pituitary gland
and posterior pituitary gland.

The anpterior pituitary gland is an
endocrine gland that secretes
gonadotropic hormones (pituitary
mones) into blood:

FSH and LH.
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Follicular stimulating hormone, it stimulates the development of the
follicles in the ovaries to become a mature Graafian follicle.
Luteinizing hormone, it forms a peak around the day of ovulation that

stimulates ovulation and the transformation of the ruptured follicle into
corpus luteum.
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[1. Pituitary Control of the Ovarian Secretions: T «
-Application 1: G‘%;%”E“ﬁﬁ

To verify the hormonal activities of the ovaries (not autonomous), the following
experiment was performed, doc b.

adult control animal removal of the removal of the anterior
encephalon anterior pituitary pituitary, then graft in the
experimental 83 itui
andmons £ LR pituitary are?f—» s

_sny & *'
anterior pituitary )

- cyclic activity of the atrophy of the restoration of
aliien genital system {ovaries, ovaries and inhibition of the ovarian

uterus, vagina) the cyclic activity cyclic activity

Doc.b Role of the pituitary gland texperimental verification).

1- Formulate the tested hypothesis.

Hypothesis: The ovaries are not autonomous.



adult control animal removal of the removal of the anterior
encephalon anterior pituitary pituitary, then graft in the

experimental :
conditions @’
/S
SR
anterior pituitary
results cyclic activity of the atrophy of the restoration of
obtained genital system (ovaries, ovaries and inhibition of the ovarian
uterus, vagina) the cyclic activity cyclic activity

Doc.b Role of the pituitary gland fexperimental verification).

2- Intgrpret the results of experiment 1 and 2.

In £xp 1, in an adult control animal having encephalon and anterior pituitary gland,
re is cyclic activity of the genital system. (ovaries, uterus, vagina). While in exp 2,
ter removal of the anterior pituitary gland ' of the mouse, there is atrophy
egeneration) of the ovaries and inhibition of the cyclic activity.

IS means that the anterior pituitary stimulates the cyclic activity of the ovaries and
enital system.



adult control animal removal of the removal of the anterior
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- cyclic activity of the atrophy of the restoration of
obisined genital system (ovaries, ovaries and inhibition of the ovarian
uterus, vagina) the cyclic activity cyclic activity

Doc.b Role of the pituitary gland fexperimental verification).

erpret the results of experiment 3.

exp 3, upon the remaval of the anterior pituitary, then graft in the pituitary area, there
restoration of the ovarian cyclic activity.

his means that the anterior pituitary stimulates (controls) the ovaries through blood and
IS active only in the local pituitary area.



adult control animal removal of the removal of the anterior

_ encephalon anterior pituitary pituitary, then graft in the
ezgegf?ental pituitary area
naiions f
anterior pituitary
- cyclic activity of the atrophy of the restoration of
ohidinad genital system (ovaries, ovaries and inhibition of the ovarian
uterus, vagina) the cyclic activity cyclic activity

Doc.b Role of the pituitary gland fexperimental verification).

- Formulate a hypothesis explaining the graft.in the area of the pituitary.
Hypothesis: GnRH acts only at ashort distance.




*GnRH (Gonadotropin releasing hormone) released by the hypothalamus
that stimulates the anterior pituitary is a fragile hormone, so it can’t move in
blood for long distances, It will be destroyed. That’s why we can’t graft the
ituitary gland far from the hypothalamus but in the pituitary area.

-Role of GnRH: Stimulate the secretion of FSH and LH by the anterior pituitary
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- Why is GnRH considered as neurohormone?

Because GnRH is secreted by neurons (neuro) and it is carried through
blood (hormone) that’s why it Is considered as neurohormone.




-Application 2:

e Document c shows the evolution of the plasma level of the pituitary and of
the ovarian hormones.

1- Indicate the relation
existing between the
itui retions and the

FSH and LH
(in international mU per mL)

timet(in days)

500
he varjation in the pituitary and - w
hormones is synchronized. 8T 05
B S 200 %g
o 100
0
1 7 14 21 28  time (in days)

menses follicular phase ‘ luteal phase
ovulation

Doc.c Synchronized evolution of the plasma level of the pituitary and of the ovarian hormones.



2- What can you draw out
regarding the peaks of
ifuitary hormones?

he peaks of FSH and LH before
vulation are necessary to cause

FSH and LH
(in international mU per mL)

b

progesterone
(in ng.mL
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Doc.c Synchronized evolution of the plasma level of the pituitary and of the ovarian hormones.
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[11. Hypothalamic Control of the Pituitary Secretions:
- Application 3:

The following experiments were carried out to show that the secretion of pituitary hormones

is, just like the secretion of ovarian hormones, not autonomous.

First series of experiments

Doc.d Hypothalamic control:
experimantal verification.

Experiments

Results

Destruction of some hypotha-
lamic neurons

The anterior pituitary gland
stops secreting LH and FSH

Clectric stimulation of these

neurons

The secretion of LH and FSH
by the pituitary gland
increases abruptly

Disconnection of the pituitary
gland from the hypothalamus

The anterior pituitary gland
stops secreting LH and FSH

Taking a blood sample from the
vascular network of the pitui-
tary stem

A highly active substance,
GnRH, may be isolated,
stimulating therefore the release
of gonadotropic hormones




1. Pick out the aim of the experiment.

To show that the secretion of pituitary
ormones is not autonomous.

- Interpret the results of experiments
1 and 2.

Upon destruction of some hypothalamic

ectric stimulation of these
, the secretion of LH and FSH by
tuitary gland increases abruptly.

implies that the hypothalamus
ulates the secretion of LH and FSH
anterior pituitary gland.

Experiments

Results

Destruction of some hypotha-
lamic neurons

The anterior pituitary gland
stops secreting LH and FSH

Electric stimulation of these

neurons

The secretion of LH and FSH
by the pituitary gland
increases abruptly

Disconnection of the pituitary
gland from the hypothalamus

The anterior pituitary gland
stops secreting LH and FSH

Taking a blood sample from the

vascular network of the pitui-
tary stem

A highly active substance,
GnRH, may be isolated,
stimulating therefore the release
of gonadotropic hormones




4- Analyze experiment 3. What do you
conclude?

After disconnection of the pituitary
gland from the hypothalamus, the
anterior pituitary gland stops secreting
H and FSH.

herefore, the release of LH and FSH is
sured 'by a connection between the

GnRH is a hypothalamic
ne which stimulates the" release
nd LH Dby the pituitary gland
blood.

Experiments

Results

Destruction of some hypotha-

lamic neurons

The anterior pituitary gland
stops secreting LH and FSH

Flectric stimulation of these

neurons

The secretion of LH and FSH
by the pituitary gland
increases abruptly

Disconnection of the pituitary

gland from the hypothalamus

The anterior pituitary gland
stops secreting LH and FSH

Taking a blood sample from the
vascular network of the pitui-

tary stem

.
A highly active substance,
CnRH, may be isolated,
stimulating therefore the release
of gonadotropic hormones




- Application 4:

e Document e shows the effect of a hypothalamic lesion on the level of LH and FSH.

| LH(inpg L) 1]
40
Second series of experiments ] el
e In a female monkey, we carry on a selective -
lesion in the posterior part of the hypothala- | ™
ol B ——
mus (Doc.e). . T 6246 2022 me
e In another female monkey subjected to a Eion (noays}
similar lesion, we inject GnRH, in a discon- [
. ; FSH (in ug L") (2]
tinuous or a continuous manner. e
In both experiments, the evolution of FSH = | .
and LH secretion is illustrated by the curves in . | 20
doc.e and f. 100_ |
T _ |

0 2 46 2022 time
(in days) |
fesion

Doc.e Effects of a hypothalamic lesion on the level of
LH and FSH.




1- Interpret the results.
Before the lesion of the posterior part of
the hypothalamus, LH fluctuates between
28 ug.lIt and 35 ug.l'* However, after the
lesion, LH decreases sharply to null after 2
days and remains constant as _time
Increases to 22 days.

for FSH. ..

means that the hypothalamus
osterior part) stimulates the pituitary
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Doc.e Effects of a hypothalamic lesion on the level of
LH and FSH.



- Application 5:

e Document f shows the level of LH and FSH after the hypothalamic lesion and

GnRH injection.

1- Draw out a conclusion.
Therefore, the  hypothalamus
releases GnRH in a discontinuous

(pulsatile) manner to stimulate the
release of pituitary hormones FSH
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Doc.f Level of LH and FSH after the hypothalamic
lesion and GnRH injection.
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