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Cells maintain a very low concentration of free Ca**
in the cytosol
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Box A
THE REMARKABLE GIANT NERVE CELLS OF SQUID

0) : 70 Z Many of the initial insights into how jon  diameter—100 to 1000 times larger than able electrical measurements. The rela-
/ concentration gradients and changes in mammalian axons. Squid axons are tive ease of this approach yielded the

membrane permeability produce electri-  large enough to allow experiments that first intracellular recordings of action
cal signals came from experiments per- would be impossible on most other potentials from nerve cells and, as will
formed on the extraordinarily large nerve cells, For example, it is not diffi- be discussed in the next chapter, the first
nerve cells of the squid. The axons of cult to insert simple wire electrodes experimental measurements of the jonic
these nerve cells can be up to 1 mm in inside these giant axons and make reli- currents that produce action potentials,

ERMIEE
(stellate ganglion)

Hodgkin, A. & Huxley, A.
19635 /—R LEZ -
AEPE

(Eccles, J.C. LRFFZE)

& Giant axon
X

— Stellate
nerve

Smaller axons

nesron

1 mm

0¢ £ lian axon = 2 uen diameter

(A) Diagram of a squid, showing the location of its giant nerve cells,  The second-level neuron forms a series of fingerlike processes, each of
Different colors indicate the neuronal components of the escape cir-  which makes an extraordinarily large synapse with a single third-level
cuitry. The first- and second-Jevel neurons originate in the brain, whilé  neuron. (C) Structure of a giant axon of a third-level neuron lying
the third-level neurons are in the stellate ganglion and innervate mus-  within its nerve. The difference in the diameters of a squid giant axon
cle cells of the mantle. (B) Giant synapses within the stellate ganglion.  and a mammalian axon are shown below,
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Channels and transporters for Ca*
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9.2 Channels and Transporters for Ca?* Many ion channels and Ca?" trans-
porters collaborate in generating cytoplasmic Ca®* signals. Labels on the right give
the resting free Ca®* concentration of each compartment and the resting voltage
level relative to the extracellular potential. Abbreviations: MCU, mitochondrial Ca®*
uniporter; MNCE, mitochondrial Na*-Ca* exchanger; NCE, Na*-Ca?* exchanger;
NMDAR and AMPAR, two kinds of ionotropic glutamate receptor; PMCA, plasma
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membrane Ca?* ATPase; ROC, receptor-operated channels; SERCA, sarcoplasmic EREH TR ] &
S (L |

reticulum endoplasmic reticulum Ca?* ATPase; SOC, store-operated channels;

VDAC, mitochondrial voltage-dependent anion channel; VR, vanilloid receptor. exdracellular 44K
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D e e tace The Nobel Prize in Physiology or Medicine 1977 was divided, one
shareshis AEDE ¢ @ half jointly to Roger Guillemin and Andrew V. Schally "for their
The Nobel Prize in discoveries concerning the peptide hormane production of the
Physiology or Medicine brain"and the other half to Rosalyn Yalow “for the development of

1977

radicimmunoassays of peptide hormones".

Gonadotropin-releasing

Sm B | La hormone (GnRH) system
e e ™ 2 3 4 5 6 7 8 9 10
mGnRH pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH.

é*ﬁﬁwmigﬁﬂ_‘”’%y Amino acid sequence of the
1) Protein and peptide hormones identified GnRH peptides

R T EbRILEY 1 2 3 45 678 8 10
MAMMAL pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH:
BUONGE - RTFRRIVEL D CHICKEN-I  pGlu-His-Trp-Ser-Tyr-Gly-Leu[GIn |Pro-Gly-NH,
— BIOMEIZE-THEN5S SEA BREAM pGlu—His-Trp—Ser-GIy—Leu Ser |Pro-Gly-NH-
. < I AN, 9 CATFISH pGlu-His-Trp-Ser|His| Gly-Leu [Asn [Pro-Gly-NH>
pGLU*-HIS-PRO-NH** énflgq:&—fé\%i—il}t?\g:\:)v JT7 =32 SALMON pGlu-His-Trp-Ser-Tyr-Gly| Trp-Leu |Pro-Gly-NH>
*Denotes pyroglutamyl & DOGFISH pGlu-His-Trp-Ser |His|Gly [Trp-Leu [Pro-Gly-NH:
**Denotes amide of C-terminal amino acid, thus prolinamide in TRH, CHICKEN-II  pGlu-His-Trp-Ser|His|Gly | Trp-Tyr |Pro-Gly-NH;
glycinamide in GnRH, alanylamide in CRH, or leucinamide in GHRH. LAMPREY-Ill pGlu-His-Trp-Ser|His-Asp-Trp-Lys |Pro-Gly-NH,
LAMPREY-l  pGlu-His Ser|Leu-Glu-Trp-Lys | Pro-Gly-NH:
G":H 4 0 . e TUNICATE-I  pGlu-His-Trp-Ser |Asp-Tyr-Phe-Lys|Pro-Gly-NH:
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH; ———> 121282~ ——> TUNICATE-Il pGlu-His-Trp-Ser|Leu Cys- His Ala | Pro-Gly-NH;

(modified after Powell et al., 1996)

w 1 GnRH CRH PIF DA PRF TRH SOM GRH DA MSHIF MSHRF
Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys 1‘ rl Ay 4 ’// X ‘Y \ l y
ST aosg] (i [ o T

" FSH
CRH . RiLE ~ L [—
I AT
Ser-Gln-Glu-Pro-Pro-lle-Ser-Leu-Asp-Leu~Thr-Phe-His-Leu-Leu-Arg-Glu-Val-Leu- y ) ‘
20 ! 30 ; gl
Glu-Met-Thr-Lys-Ala-Asp-Gln-Leu-Ala-Gln-Gln-Ala-His-Ser-Asn-Arg-Lys-Leu-Leu- = - SaThE

40 41 ;
Asp-Tle-Ala-NHp

oV
1 11 m v
GHRH
1 10 2 | I L Ut
Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Leu-Ser-Ala-Arg- 1f>r0> W | |
30
Lys-Leu-Leu-Gln-Asp-Tle-Met-Ser-Arg-Gln-GIn-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly- / \
40 44

Ala-Arg-Ala-Arg-Leu-NHp |9yﬂw7-ﬂ' Isnm IGIy-Lys-Argl GnRH BB~ 77 I (GAP) |

HRERTEARILELDRICIEFRHBFRTHIFEEUEE) 23 GnRHIESREFORFME [37)
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FHIBYMOETELHRILEY

1) Protein and peptide hormones
FEHRLES (FERAEME-BE-%E)

Basophils (Glycoproteins) Luteinizing hormone (LH)
HBOoH T 1= yhERILEAF Follicle-stimulating hormone (FSH)
BBy Ja=vb kYR DHERY Thyroid-stimulating hormone (TSH)
NI (THSR)
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Adrenocorticotropic hormone (ACTH)
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JFRTFR Vasopressin (M1/E £, KA EIRIY)
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2) Steroid hormones
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