NT vs Hormones (1)

3) electrical

4) mechanism

synaptic cleft

AP, PSP (2)

AP - 4 phases

Feature Neural Hormonal

1) chemicals NT hormones

2) transport Interstial fluids blood
(ICF) (ECF)

Ca+ diffusion
across memb.

1) 2nd mess.
2) gene activ.
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NT vs Hormones (2)

Feature Neural Hormonal
5) duration ms sec - years
6) circuit Sensory neuron prod. gland
l l
CNS rel. gland
l l
motor neuron horm. mech.
l l
effector target organ
l l
response response
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Master Glands

1) hypothalamus

- autonomic center

- produces hormones that reg. other organs

- releases hypothalamus & pituitary hormones
2) pituitary

- produces hormones that reg. other organs

- release of hormones reg. by hypothalamus

3) tight relationship bet. 2 organs
a) hypothalamic-hypophyseal tract
- connecting nerve bundle
b) hypophyseal portal system
- connecting blood vessels
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Hormone Assign. (not collected)

Normal Hyposecr. Hypersecr.
Hormone Target Effects Effects Effects

2nd Mess. Hormones:

1) pituitary: GH, TSH, ACTH, FSH, LH, PRL,
ADH, oxytocin

2) pancreas: insulin, glucagon

3) adrenal med.: epinephrine & nor-epi. (combined)

4) parathyroid: PTH

Gene Activation Hormones:

1) adrenal cortex: aldosterone, cortisol, testosterone

2) gonads: estrogen, progesterone, testosterone

3) thyroid: T3 & T4 (combined), calcitonin
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Hormone Groups

Mechanism Hormone Group Producing Gland
1) 2nd “amino based”
messenger a) polypeptides & 1) pituitary
glycoproteins 2) pancreas

b) catecholamines 1) adrenal medulla

2) gene “steroid”
activation a) steroids 1) adrenal cortex
2) gonads
(ovary, testis)
b) thyroid hormone 1) thyroid
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2nd Mess. (CAMP) Diagram

(1) Hormone (1st messenger) Adenylate cyclase Extracellular fluid
binds receptor.

—
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LH Calcitonin ote.) Cytoplasm
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2nd Mess. (CAMP) Chart

1st messenger
eg glucagon

receptors bound

GTP

receptors free

GDP

1st enzyme bound
adenylate cyclase
activated

1st enzyme free
adenylate cyclase
not activated

2nd mess. free

ATP

2nd mess. bound
cAMP
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2nd enzyme bound
protein kinase
activated

2nd enzyme
protein kinase
free

cell response
eg cell syn.

open channels
cell secretion

'no cell response
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2nd Mess. (Ca?*) Diagram

First Extracellular fluid

messenger Active
G protein

Phospholipase A

Responses
of target cell
Endoplasmic [ Ca* odulin
reticulum -y =g

(b)

Copynght @ 2004 Paarson Education, Inc., publishing as Benjamin Cummings

7/19/2011 Endoc. Physio - Sandra Hsu



7/19/2011

2nd Mess. (Ca?) Steps

Location
blood
memb.

cytoplasm

cytoplasm

Action

1st mess. transported
receptor activated

1st enzyme (phospholip.)
(PIP,->DAG & IP,)

2"d mess. (DAG)

2nd enzyme (prot. kinase)
cell response

2"d mess. (I1P,)
3rd mess. (Ca?*)
Ca-calmodulin
cell response
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2nd Mess. (Ca?*) Chart

1st messenger
eg catecholamines

receptors bound
GTP

receptors free

GDP

1st enzyme bound
phospholipase
PIP2->DAG&IP3

1st enzyme free

l

2nd mess. bound
DAG

I

|

phospholipase
not activated

2nd mess. bound
IP3

2nd mess. free

I

|

2nd enzyme bound
protein kinase
activated

2nd enzyme free
protein kinase
no cell response

3rd mess. bound
Caz2+

3rd mess. free
Caz2+
no cell response

| cell response |
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Ca-calmodulin
activated

cell reponse
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Gene Activation Steps

Step Location Hormonal Action

1 blood hormone transported

2. cell memb. hormone enters cell

3 cytoplasm “ complex in cytoplasm

4 nuclear membrane * * enters nucleus

5 chromatin receptor-hormone complex
activates spec. gene

6. chromatin transcription (prod. mRNA)

7. nuclear membrane mMRNA exits nucleus

8. cytoplasm translation
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Pregnancy - monthly readiness
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5 hormones: GnRh, FSH, LH, estrogen, inhibin
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Hormonal Interaction Graphs

days: 1 14 28

LH
— N FSH

reg.
estrog

Prog.

i S
Prirmary ¥esicular Lc=>
FfFollicle olliclie i
Secondary Ovulation e ..
Ffollicle
; T 4 I i
Follicular Owvulation Luteal
rhase (Day 14) rhase

(b)) Owvarianmnmn cycle: Structural changes in the ovarianmn
Ffollicles during the ovarianmn cycle are correlated wwith
(d) chhanges in the endometrium of the uterus during

thhe uterime cycle .
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Daily Horm. Interactions (1)

day 1 -13:
1) 1 GnRH -> 1 FSH & LH
2) 1 FSH & LH -> stim. follicle growth & some estrogen
3) low estrogen in blood ->

a) inhibits GnNRH, & | FSH & LH release

b) inhibin inhibits FSH release

c¢) stim. follicle maturation (1 estrogen)
4) 1 estrogen in blood->

a) stim. GnRH, FSH & LH release

b) stim. follicle growth & estrogen prod. (1 1 estrogen)
5) 1 1 estrogen -> 17 1 GnRH, FSH & LH
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Daily Horm. Interactions (2)

day 14-28:
6) 7 1 LH: a) egg dev & ovulation
b) follicular damages -> | estrogen
7) 1 LH: a) follicle -> corpus luteum
b) corpus lut. -> 1 estrogen (2"9 1) & progesterone
8) 1 estrogen & progesterone in blood
a) inhibits GnRH, FSH & LH release
b) inhibin inhibits FSH & LH release
¢) | FSH inhibit new follicle growth
d) | LH degenerates corpus luteum
e) | estrogen & progesterone levels
*conditions ready for day 1 again
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