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Classes of Hormones

Type Example Parent /origin Synthetic path Mode of action

Peptide Leu-enkephalin Tyr—Gly—Gly-Phe—Leu Proteolytic processing of ~ Plasma membrane receptors;
proenzyme second messengers

Catecholamine  Epinephrine Tyrosine
Eicosanoid PGE, 20:4 Fatty acid
Steroid Testosterone Cholesterol

Retinoid Retinoic acid Vitamin A Nuclear receptors; transcrip-
tional regulation

Thyroid Triiodothyronine (T5) Tyr in thyroglobulin
Vitamin D 1,25-dihydroxycholecalciferol ~ Cholesterol or vitamin D

Nitric oxide Nitric oxide NO* Arginine + 0, Cytosolic receptor (guanylate
cyclase) and second
messenger (cGMP)
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corticosterone
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aldosterone
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corticosterone
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TR AEESRE 294x10%mol /L, BN FAREHBLAZ A, &5 3
BammE, Rosalyn YalowXF=Solomon A. Berson#&kmALkuH
ST MR (radioimmunoassay, RIA) TEIREKRKFEE
FasFg M AE, 3 —F 33— KR G EGFBR T LA PN 52,

(Enzyme—1inked Immunosorbent Assay, ELISA) .
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(Thyroid Hormones,

TH)

Thyroglobulin—Tyr

l

Thyroglobulin—Tyr—1I
(iodinated Tyr residues)

lproteolysis

Thyroxine (T,)
and
trilodothyronine (T5)

e

FORBR R BEBEE (Thyrotropin- CH
% .| releasing hormone ,TRH) ) 45 44

T E R seey 12 Rk (TRH) |
R EHRATHFIRTCBIRNAR T, IR 5P AKAR
R FANAFIESRFET . BIRMREFE (L-thyroxine,
T,) Fa=mtBpEARE (L-triiodothyroxine,
T,) , TAubm AR I,
A e 3 (Basal Metabolic Rate, BMR)

| FPTRER SRR A TO Y HIER T
| mkaemsrs124v, BRI 55w
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sescat (hyperthyroidism) , 32523t BHAKAR
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CH,—NH
Pyroglutamate Histidine
pyroGlu-His-Pro-NH,

Prolylamide
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JE/KHT I (Anterior Pituitary) ¥EE
FERATH~ERXFIRMFE (trophic hormones, tropins) , 248

MR EHK, R —REY NS, T IE -

RS LR BTk (adrrenocorticotrophic hormone, ACTH)
(Mr=4500) , 5SSk ISR B S sk 2 -

TREKARSE (REBIKARR K FE) (thyroid-stimulating
hormone, TSH, thyrotropin) Mr=28000), TEMAI-EIKAR

1’k E (follicle-stimulating hormone, FSH) (Mr=34000)
TER FIEAR ;

rEWm (L&) 3%+ (luteinizing hormone, LH) (Mr=20500) ¥
AT IR

AR F (growth hormone, GH) , WwHRIRAERTFT, ERKHFTIPH
# (somatotropin) , TRBA~EIFMHAEKEAT;

5 (%) & (luteotropic hormone, LTH) (Mr=27400), tEmRIF
FURR
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pituitary
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| Human oxytocin Human vasopressin
(antidiuretic hormone)
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pituitary
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pituitary hormones {"uh‘_ A hormones
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Veins carry hormones

TEM-FEARS to systemic blood
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Inzulin stimulates
glucose uptake and
consuwmption

table 23-5

Effect of Insulin on Blood Glucose: Uptake of Glucose by Cells
and Storage as Triacylglycerols and Glycogen

Metabolic effect Target enzyme

1 Glucose uptake (muscle) 1 Glucose transporter
T Glucose uptake (liver) T Glucokinase
T Glycogen synthesis (liver, muscle) T Glycogen synthase
| Glycogen breakdown (liver, muscle) | Glycogen phosphorylase
1 Glycolysis, acetyl-CoA production (liver, muscle) 1 Phosphofructokinase-1
1 Pyruvate dehydrogenase complex
1 Fatty acid synthesis (liver) 1 Acetyl-CoA carboxylase
T Triacylglyceral synthesis (adipose tigiag) kaoyancas Tregeprotein lipase

High blood
glucoss

Low blood
glucose

Glucagon stimulates
glucose synthesis
And export
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exprorted
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i Erimne.

Cilucose is
exported to the
brain via the
bBloodstream.
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Fatty acids WWW. kaoyancas.netetone bodies are
iimported from exported via the
adipose tissue) bloodstream
are oxidized as fuel, to the brain, which
producing acetvl-CoA. uses them as fuel.
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Leptin receptomw.kaoy et = 5 JAK-
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Peptide or amine Steroid or thyroid hormone
hormone binds to Wiy, kaoyapeas <1ell: hormone-
receptor on the receptor complex acts in
outside of the cell; the nucleus.
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Gg with GDP
bound is turned
off: it cannot
activate adenvlvl
cyclase.
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Contact of Gg
with hormone-
receptor complex
causes displace-
ment of bound
GDP by GTP.
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Wy - kaQyapgas et
bound dissoci-
ates into «a and
By subunits.
Gg.-GTP is
turned on; it can
activate
adenylyl cyclase.

GTP bound to Gg,, is hydrolyzed by the protein's

intrinsic GTPase; Gg,, thereby turns itself off. The
inactive o su%ﬁ?’éaf}fgé@gmiates with the 2. v subunits.
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Inactive PRKA

Regulatory subunits:
emptv cAMP sites

Catalvtic subunits:
substrate-binding
sites blocked by
autoinhibitory
domains of R subunits

HEHBEEEA

Regulatory subunits:
autoinhibitory
domains buried

Active PEKA

Catalvtic subunits:
open substrate-
binding sites
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tahle 13-3
Some Enzymes Regulated by cAMP-Dependent Phosphorylation (by PKA)

Enzymae Sequence phosphorylated®  Pathway

Glycogen synthase RASCTESS Glycogen synthesis
Phosphorylase b kinase a subunit: VEFRRLE! Glycogen breakdown
g subunit: RTKRSGSY

Pyruvate kinase (rat liver) GVLRRASVAZL Glycolysis
Pyruvate dehydrogenase complex (type L) GYLRRASY Pyruvate to acetyl-CoA
Hormaone-sensitive lipase FMRREY Triacylghycerol mobilization and fatty acid axidation
Phosphofructokinase-2/fructose 2 B-bisphosphatase LARRRGESIPQ Glycolysis/igluzonengenesis
Tyrosing hydroxylase FIGRRQSL Synthesis of L-DOPA, dopamine,

norepinephring, and epinephring
Histane H1 ARREASGPPY: DA condensation
Histane HZB KEAKAZRKESYSVYVYK [INA condensation
Cardiac phospholamban (a cardiac pump regulator) AIRRAST Regulation of intracallular [Ca™]
Protain phosphatase-1 inhibiter-1 IRRRRPTF Regulatien of protein dephospherylation
CREB ILSRRPSY cAMP regulation of gene expression
PHA consensus sequence’ AR(RKIKISTIR

“Tha phosphorylated 5 or T residue & shown In red. Al reskdues ane glven a5 thedr one-letter abbreviations (see Table 5-1),
¥ is any aming acid; B is any hydrophobic aming acid.
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Polypeptide
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Phospholipase C-f3
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Receptor tyrosine

kinase (RTK)
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Plasma :
Inositol-1,4,5-P4 Inositol

membrane
l'f."('i.'i:llﬂl'

channel

Endoplasmic reticulum

(b) Inositol-1,4,5-P¢ mobilizes calcium from

(a) Restng state
{-ncluplnsm ic reteulum puul
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Endoplasmic Calciosome

reticulum

[nositol-
1,34,5-P,

() Emptving of the endoplasmic reticulum
pool induces a conformational change
in the inositol-1,4.5-P receptor complex,
which opens the plasma membrane
calcium channel, perhaps in conjunction
with inositol-1,3.4,5-P,
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table 1 3—5 - kaoyancas.net

Some Signals That Act through
Phospholipase C and IP,

Acetylcholine Imuscarinic M1 ZBUERE (F55H)
ce-Adrenergic agonists ' LR

Angiogenin ME4ERE

Angiotensin ||

ATP [P., and P.,]"

Auxin 4£KE

Gastrin-releasing peptide BWEEBERL

Glutamate SEBK

Gonadotropin-releasing hormone (GRH) EREREZR
Histamine [H,1* 4%

Light ( Drosophiia)

Oxytocin #~&

FPlatelet-derived growth factor (PDGF) m/pRTENEKETF
Serotonin [5-HT-1cl* 5%k
Thyrotropin-releasing hormone (TRH) EFREBEREREER

Vasopressin & NMER

*Receptor subtyqﬁﬁkﬁvﬁ]cég Sauare brackets; see footnote to
Table 13-4 ) ]
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Some Proteins Regulated by Ca?*
and Calmodulin

Adenylyl cyclase (brain)
Ca®'/calmodulin-dependent protein kinases
Ca“'-dependent Na' channel (Paramecium)
Ca®"' release channel of sarcoplasmic reticulum
Calcineurin (phosphoprotein phosphatase 2B)
cAMP phosphodiesterase

cAMP-gated olfactory channel

cGMP-gated Na', Ca“* channels (rod and
cone cells)

Myosin light chain kinases

NADH kinase

Nitric oxide synthase

P1-3 kinase

Plasma membrane Ca’' ATPase (Ca’' pump)
RNA helicase (p68)
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Hormone {H), carried to the _ i | y Gﬁec

Largel LIB5uUe on Serum
binding proteing, diffuses

across the plasma membrane Altered cell B ENA polymerase

and binds to its speeific function L\ 5 &llt

receptor protein (Recl in the HEE
nucleus. -~

%,

(@) :
Altered levels of the ki
hormone-regulated gene
product produce the cellular
response to the hormone,

protein

Translation
on ribosomes
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Hormoene binding changes the
conformation of Rec; it forms
home- or heterodimers with
ather hormone-receptor
complexes and binds to specific
regulatory regions called
hormone response elements
{HREs) in the DNA adjacent to
specific genes.
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Binding regulates transcrip-
tion of the adjacent gene(s), in-
creasing or decreasing the rate
of mRNA formation.
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Estrogen
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Sensory input from environment
www . kaoyancas.net

_ Central nervous system
Neuroendocrine

origins of
signals Hypothalamus _
\

EEAN

H% &ie 4H 41 (releasing factors) .
— /| \.\\.\.
First targets Anterior pituitary \Posterlor pltultary

Corticotropin Thyrotropin Follicle- Luteinizing Somatotro Prol
pin Prolactin  Oxytocin Vasopressm Blood
(ACTH) M, 28,000 stimulating }hormone ( (growth hormone) M, 22,000 M, 1,007 (antidiuretic glucose

M. 4,500 hormone M.2 M. 21 h level
)., 94,000 0,500 ,500 Aé(;fli%rzll%) eve

“' 'l' “’ l Islet cells of Adrenal

Second targets Adrenal  Thypgig Ovaries/testes medulla

cortex pancreas
Cortisol, Thw%xine ‘.' ‘ Insulin,
corticosterone, (T,), triiodo- Progesterone, Testosterone | ] I glucagon, Epinephrine

aldosterone thyronine (Tj) efusidin] somatostatin

Voo oo AL

Ultimate targets ~Many ~ Muscles,  Reproductive organs ~ Liver, ~ Mammary Smooth Arterioles Liver,  Liver,

tissues liver bone glands  muscle, muscles muscles,
www . kaoyancas.net mammary heart

glands
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