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Lecture Two

OBJECTIVES

Structure of pituitary gland:

Anterior pituitary cell types and hormones.
Posterior pituitary cell types and hormones.
Hypothalamic control of pituitary gland:
Hypothalamo-hypophysial portal system.
Hypothalamo-hypophysial tract.

Feedback mechanisms:

Positive feedback.

\ Negative feedback.

Infundibulum is the stalk
that the pituitary
in.

- Posterior pituitary is an
extension of the neural
tissue.

-~ Sphenoid bone

Pituitary gland 1s a 1cm gland that weigh 0.5-1g controlled by
Hypothalamus and consist of two lobes:

bt U PP SRR SN
ANTERIOR «<—» POSTERIOR F@e " = Anterior pituitary is a
true endocrine gland of
epithelial ori gin.

: : .. Figure 2-1
Anterior (Adenohypophysis) lobe that originates from Rathke’s
. . S == | 'r — y ‘
pouch (pharyngeal epithelium). (& ;; s G |
:\‘ L,/ ¢ ’ p / Mammillary body
Posterior (Neurohypophysis) lobe that originates from ‘M\ v (R Wiy
hypothalamus (Which explains the presence of glial-type cells). o > Y
- Infundibulum. i V4
sphenoid bone n.-: :f 54., & ¥

Anterior pituitary contains 5 cell types:

Somatotrops produce Growth Hormone (GH) and represent
40% of anterior pituitary lobe cells.

Corticotrops produce Adrenocorticotropic Hormone (ACTH)
and represent 20% of anterior pituitary lobe cells.

Thyrotropes produce Thyroid Stimulating Hormone (TSH).

C : Figure 2-3
Gonadotropes produce Luteinizing Hormone (LH) & Follicle Da§k Area on the left shows more vascularity (anterior
Stimulating Hormone (FSH). pituitary).

: Light area on the right shows less vascularity and have
Lactotrops produce Prolactin (PRL). more nerves (posterior pituitary).
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Almost all secretions by the pituitary are controlled by either:

)
v Hypothalamic-hypophysial
Hormonal secretion of hypothalamus (Anterior pituitary). e B
Nervous signals from hypothalamus (Posterior pituitary). ;

Hypothalamic-Pituitary AXis coordinate Thyroid gland, adrenal gland &
reproductive gland. It also control growth, milk production and osmoregulation.
Figure 2-4

Negative feedback!: Release of hormone A stimulates the release of hormone B. Hormone B inhibits the
release of hormone A.

Positive feedback? : Release of hormone A stimulates the release of hormone B. Hormone B stimulates
further release of hormone A.

1. Negative feedback is usually the predominant controlling mechanism, that is, conditions or products resulting from action of hormone on target tissue tend to inhibit further
secretion of the hormone to prevent oversecretion. For example, GH causes release of somatomedins from liver that inhibit further release of GH to maintain homeostasis.

2. In few cases, the conditions or products resulting from the action of hormone on target tissues results in further release of hormone, but eventually, all positive feedback reverts to
negative feedback to maintain homeostasis, like in Figure 2-16.
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~ High blood glucose

: . / ,,,-"’/ level is detected by
Stimulus: rising /

3 3 insulin-secreting
~| blood glucose level \ Y cells of pancreas. \
o "y
) - A\
o~ _ \\
:

Suckling sends i W Hypothalamus signals
impulses to 4 posterior pituitary to
/ hypothalamus. release oxytocin.
g
Stimulus: baby s | /
(]

suckles at nipple

“1 Pancreas secretes > il
the hormone insulin (70 e } !
Negative causing liver cells to / é}p" iy
feedback take up glucose and Positive i I
loop store it as glycogen. fesdback %i\x"\ _!. 1
loop S \ ’

Return to homeostatic .
blood glucose level Baby feeds and continues

g . Oxytocin released into
suckling (positive feedback)

bloodstream stimulates
milk ejection from

As body cells take up blood glucose,

glucose levels in the blood decline, and insulin Most body cells also mammary gland.
release stops (negative feedback). take up more glucose.
Milk is released and the
baby continues to feed.
L L3
Figure 2-5 Figure 2-6
Stimulus
L
; Figure 2-7

Long-loop feedback means that the hormone feeds back
all the way to the hypothalamo-pituitary axis. prm— 1| Gypotnatamus) [1._________

(1Cy) S

Short-loop feedback means that the anterior pituitary i ti bt e
hormone feeds back on the hypothalamus to inhibit 5! Arverer §‘
. . . S ¢ B | |- ~========= P
secretion of hypothalamic-releasing hormone. 8 | ey g
5 | 8]
L Trophic hormone (H,) E g
Ultrashort-loop feedback in which the hypothalamic i %
hormone inhibits i1ts own secretion. SR i
(IC,) -
| .=
Note: Feedback is considered a short loop only when hormones of anterior "‘°"“‘:"° R ---------" '
pituitary inhibit the hypothalamus. (Target tissue )
;
Response

- Special neurons in the hypothalamus synthesize and secrete the hypothalamic releasing and inhibitory hormones
that control secretion of anterior pituitary.

- Neurons send their nerve fibers to the median eminence (extension of hypothalamic tissue into the pituitary stalk).

- Hormones are secreted to the tissue fluids, absorbed into the Hypothalamic-Hypophysial Portal System and
transported to the sinuses of the anterior pituitary.

Anterior pituitary gland 1s connected to hypothalamus by portal system called (Hypothalamic-Hypophysial Portal
Vessels)

> - (1) When appropriately . — Cell body
\ PSS | imulated, Axons to primary — £
B 5 hypothalamic neurons capillaries
Hypothalamic neuron o "}/ secrete releasing and
cell bodies g / Inhibiting hormones
Superior into the primary - e
hypophyseal artery capillary plexus. Egmfgiéé*«?“’-f-- j
Hypophyseal e
portal system ¥ (2) Hypothalamic hormones Portal venules._
» Primary capillary travel through the portal
plexus veins to the anterior pituitary Rehasmg ~_ 4
* Hypophyseal __—" | where they stimulate or hormones j’
portal veins = inhibit release of hormones Secondary-
+ Secondary from the anterior pituitary. capillaries | §
capillary
plexus \ Anterior— \
Anterior lobe ‘ (3) Anterior pituitary pituitary i,
of pituita ' ___— hormones are secreted 28
TSZ, FSHI',y = into”tlhe selcondary Airt‘lt.lel‘g?;
LH, ACTH, caplliary plexus.
GH PRL ormones

Figure 2-8 4th step is the release to circulation. Figure 2-9 What type of secretion is it? neuroendocrine
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Hypothalamic Releasing And
Inhibiting Hormones

Growth hormone Growth hormone : : ' s
. . Thyrotropin-releasing  Corticotropin-releasing Gonadotropin Prolactin inhibitory
releasing hormone inhibiting hormone

hormone (TRH hormone (CRH) -releasing hormone hormone (PIH
(GHRH) (GHIH) (TRH) (GnRH) S

®

GHRH Stimulates release of Growth Hormone. e R

1 1

GHIH inhibit release of Growth Hormone.

@

(SRIF)
® ‘e
) v
@ Low blocd glucose f:? High blood glucose o —— ,@,mnm aonesnd) i itui
(nypoglycemia) ™ (hyperglycemia) s J B Anterior pituitary
stimulates release of stimulates release of .
\
\\
\
\
¥ Growth hormone
4 GHRH GHIH
- 5 \ S~
- \\ e
i 5 : )
\ I Somatomedins g Target tissues — ) Somatomedins
= \ . I (IGF) (IGF)
@ GHRH stimulates £ GHIK inhibits I
secretion secretion of |
of hGH by hGH by | .
somatotrophs / somatotrephs | Flgure 2 -— 11
. |
ol ' !
- E I
/ Anterlor I
/ pituitary I
/ and I
B ga v i
@ hGH and insulinlike @ A low level of hGH I
growth factors speed decreases therate of |
p braakds aglycogen breakdown in |
glycogen into glucose, the iiver and glucose |
which enters the blood enters the blcod more |
more rapidly slowly :
K | I
) Biood glucoss level £) Blod & level I
4 gluc &) Blood glucose level
rises to normal falls to norma I
(about 9D mg/100 mL.) (about 90 mg/100mL) |
|
b |
@ If blood glucose -'j_) If blood ghucose |
\ continues 1o Increase ~ continues to decrease, /!
~ — hyperglycemla inhibits hypoglycemia inhibits - *
release of GHRH release of GHIH

Figure 2-10

Hypothalamic Releasing And
Inhibiting Hormones

Growth hormone Growth hormone Gonadotropin

releasing hormone inhibiting hormone Thigii;(;[z?—gi{e%s)mg Corltllgfrgsﬁérl(—(rjeéﬁ)s e -releasing hormone
(GHRH) (GHIH) (GnRH)

Prolactin inhibitory
hormone (PIH)

Stimulates release of Thyroid Stimulating Hormone (TSH).

\7) Low blood levels of T,
and T, or low metabolic
rate stimulate release of

TF:H Hypothalamus Hypothalamus ‘
[
pu w _ 3
) TRH, carried \\\ Flgure 2 1
by hypophyseal \ 3
portal veins to \ :
anterior pituitary
i | &P Elevated
gland, stimulates - S
release of TSH : T3' lnhlbltsf TRH
F 3 2 1 2 by thyrotrophs | ;?Rzazea g
— \ I
igure b R l®

|
|
| Anterior : @
|
|
I

R % Anterior pituitary |

? TSH released into pituitary
blood stimulates gland ‘
thyroid follicular cells :
/ OT.andT, o
. s P ~ released into a
Thyrmd -_.o R - blood by E
follicle 4 ., 4 follicular cells g

TSH

.
. : > o
a- .- o
., . a
...... oy — o @
- o
- L]
a
o
> a
Key: a :

o .
TRH = Thyrotropin releasing hormone " .

TSH = Thyroid-stimulating hormone T4,T3 G Thyr0|d gland

T, = Triiodothyronine

T, = Thyroxine (Tetraiodothyronine)




Growth hormone
releasing hormone

(GHRH)

Growth hormone
inhibiting hormone

(GHIH)

Hypothalamic Releasing And

Inhibiting Hormones

Thyrotropin-releasing

hormone (TRH)

Corticotropin-releasing
hormone (CRH)

Stimulates release of Adrenocorticotropin Hormone (ACTH).

Figure 2-14

Growth hormone

releasing hormone
(GHRH)

causes release of two gonadotropic hormones:

release of

corticotropin

(ACTH)
Anterior

pituitary
gland

Corticotropi

adrenal cortex

Adrenal
cortex

4

.

Hypothalamus

n stimulates
secretion of cortisol by

Corticotropin releasing

hormone (CRH) » {
\ ‘ I

CRH stimulates

!
CortisOl == ===cmccccccccccncaaas

Elevated cortisol
inhibits release
of CRH by
hypothalamic
neurosecretory
cells

Elevated cortisol
inhibits release
of corticotropin
by anterior
pituitary gland
corticotrophs

Growth hormone
inhibiting hormone

(GHIH)

Luteinizing (LH).

Follicle-stimulating hormone (FSH)

(GnRH)

Higher centers

l

Hypothalamus ‘

|

CRH

1@

Anterior pituitary

Cortiso| €

l

ACTH

le

Adrenal cortex

Hypothalamic Releasing And

Inhibiting Hormones

d

6—)—" Hypothalamus |<—@

GnRH
(D) Pituitary ¢ C—
tive o/ Gland > Negative
back Feedback
lLH/FSH Over Most
of Cycle
| Ovary |
— Estrogen  —
Progesterone

Uterus

Figure 2-16

Gonadotropin
-releasing hormone

Lecture Two

Prolactin inhibitory
hormone (PIH)

Figure 2-15

Figure 2-17

: : . : . Gonadotropin e
Thyrotropin-releasing  Corticotropin-releasing releasin horI:none Prolactin inhibitory
hormone (TRH) hormone (CRH) & hormone (PIH)
(GnRH)
y x O .9 >
1\7 Hypothalamus P, @e=mcmccscscasssanscaenns ; HypOtha|amUS
| Gonadotropin-
e ‘ releasing hormone
® ' Negative (GnRH)
feedback
@ wead> ( V Anterior pituitary ) <'~n==~n-~“@w»- ---------- : A,nt,erior (,_QAggﬁ
* | pituitary  Negative |
l 1 feedback |
'y ; Gonadotropins L
FSH LH Inhibits (FSH and LH) |nh|b_ltS
- l® sBcTetion respont%lveness
- ___ _ ) : of Q"RH Gonads GnRH
INNIDIN —— (Sertoll cells) (Leydlg cells) —»Testoéterone : :
1 —— Sex steroid- - -~ |
® hormones
Paracrine (estrogens and androgens)

Figure 2-18
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Growth hormone

releasing hormone
(GHRH)

Also called Dopamine.

Growth hormone
inhibiting hormone

(GHIH)

Hypothalamic Releasing And

Inhibiting Hormones

Corticotropin-releasing
hormone (CRH)

Thyrotropin-releasing
hormone (TRH)

Inhibit secretion of Prolactin.

®

> Hypothalamus

l

l

Dopamine TRH
of l@
A4
Anterior pituitary

!

Prolactin

!

Breast

Figure 2-19 There are two regulatory pathways
from the hypothalamus, one inhibitory (via dopamine,
which acts by decreasing cAMP levels) and the other
stimulatory (via TRH). In persons who are not pregnant
or lactating, prolactin secretion is tonically inhibited by
dopamine (prolactin-inhibiting factor [PIF]) from the
hypothalamus. In other words, the inhibitory effect of
dopamine dominates and overrides the stimulatory
effect of TRH in normal conditions.

Gonadotropin Prolactin inhibitory
-releasing hormone hormone (PIH)
(GnRH)

ypothalamus ] _@
® Opincon
- )

Inhibition of
prolactin cells

f
Oxytocin neur

uoneuwuojuy Arosuas Bulpuassy

Baby Mechanoreceptors
suckling ~— = in nipple

Figure 2-20

Hormones synthesized in the supraoptic nuclei (Antidiuretic hormone, ADH) i synthesizes (116 of total oxytocin) and
paraventricular secretes (16 of ADH) and paraventricular nuclei (Oxytocin) of the hypothalamus and released in

posterior pituitary.

Paraventricular
nucleus

Supraoptic
nucleus

Optic chiasma

Anterior
pituitary

- oxytocin

released

HYPOTHALAMUS

Hormone is made

DH and OXVIOGII’I J and packaged in
roduced here / cell body of neuron.
/ i .
. 1 {33 3 / z .‘//4//"’
““Hypothalamus > \ < \\
i { Y Vesicl d
Infundibulum ( - Vesicles are transporte

Hypothalamo-
hypophyseal
tract

Posterior pituitary z

Vesicles containing hormone
are stored in posterior pituitary.

4 POSTERIOR
] PITUITARY

N
| X V4

: /\b Hormones are released
Vein

into blood.

Figure 2-21

Figure 2-22

&)
\ &

/ -
/4 / Magnocellular
neurosecretory
cells

Posterior
lobe of
pituitary

Anterior Iobe\

of pituitary Capillary bed

Figure 2 =273 Magnocellular neurons in
paraventricular and supraoptic nuclei secrete
oxytocin and vasopressin directly into
capillaries in the posterior lobe.
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What will happen 1f pituitary gland is removed from its normal position and transplanted to other part
of the body?

Release of all hormones will stop.

Release of some hormones will decrease to very low levels.

Release of some hormones will increase.

Answer: both the 2nd and 3rd answer are correct, Prolactin is the only hormone that will not be inhibited and thus it’1l increase.

Neurons synthesizing
posterior pltuitary hormones

HYPOTHALAMUS
Neurons synthesizing
trophic hormones release

(‘/ ﬁ/ them into capillaries of Neuro-
3 the portal system.

Neurosecretory
cell

Hypothalamus

secretory ‘ ; Blood
\~, 5 - \ \ ,/‘ . Oe" / vessel

i l(‘ -y “°""°“° Releasing \ —»

ay A4 hormones N/
Caplilary beds N / At —— Portal vessels carry the Posmﬂo" s 1 \ from . Endociing calle
i NAS trophic hormones directly pituitary | hypothalamus etk e
L~ to the anterior pituitary. o / %, il
> =4 = pituitary

p oS NS . Blood /\ ;
sl % \‘* \_‘ - —Terminals of hypothalamic Cem' Anterior Pituitary hormones

their hormones into the ituita (_
™ T3 T

second set of capillaries
for dishution o the POSTERIOR PITUITARY TSH ACTH FSH Growth Prolactin  Endor-

rest of the body. / ' < Oxytocin ADH and hormone (PRL) phins
[ ! N\ ¥ LH (GH)
| N\ ANTERIOR PITUITARY v ¥ ‘ ‘
\ £

Uterine muscles Kidney tubules Thyroid  Adrenal Testesor  Entire Mammary Pain
4 Mammary glands e R o/ gl(.;d‘ ".‘.’\'.‘3.'3' :
Veins mammals) brain
Figure 2-24 Figure 2-25
Stimulated by CRH
Stimulate secretion of (corticotropin-releasing

Adrenal cortex ..
glucocorticoids hormone)

Inhibited by glucocorticoids

Stimulate secretion of thyroid Stimulated by TRH

Thyroid gland (thyrotropin-releasing hormone)
hormones inhibited by thyroid hormone
Promotes protein synthesis and Inhibited by somatostatin
Most tissues growth , lipolysis and increased Stimulated by growth
blood glucose hormone-releasing hormone

Stimulated by
GnRH(gonadotropin-releasing
hormone) inhibited by sex
steroids and inhibin

Promotes gamete production
Gonads and stimulates estrogen
production in females

Mammary olands and other sex Promote milk production in Inhibited by
e lactating females , additional PIH(prolactin-inhibiting
accessory organs Lo
actions in other organs Hormone)

Stimulates sex hormone
secretion , ovulation and corpus
Gonads luteum formation in females ,
stimulation of testosterone
secretion 1n males.

Stimulated by GnRH , Inhibited
by sex steroids
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QUIZ

ENDOCRINE

1. Which of the following hormones originates in the anterior pituitary?
A) Growth hormone-releasing hormone.

B) Somatostatin.
C) Oxytocin.
D) Thyroid-stimulating hormone.

2. The two hormones released from the neurohypophysis are actually
manufactured in which of the following?

A) Paraventricular and supraoptic nuclei1 of the hypothalamus.
B) Hypophyseal portal vein.

C) Pars intermedia.

D) Adenophysis.

3. When the anterior pituitary hormone feeds back on the hypothalamus to

inhibit secretion of hypothalamic-releasing hormone this called:
A) Positive feedback.

B) Short-loop feedback.
C) Long-loop feedback.
D) Ultra-short feedback.

4. In males which hormone stimulates Sertoli cells to produce androgen binding
globulin (ABG)?

A) Oxytocin.
B) FSH.

C) LH.

D) GnRH.

5. For milk to pass from the nipple of the mother into the mouth of the nursing
infant, what must occur?

A) Oxytocin secretion from the posterior pituitary must take place.

B) The baby’s mouth must develop a strong negative pressure over the nipple.
C) Myoepithelial cells must relax.

D) Prolactin levels must fall.

ANSWER KEY: D, A, B, B, A
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