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FH®)F51E (active transport)

FXE&¥1E (associate transport)

[R & 14 EBhE%EIE (primary active transport)

4k & 14 F Bh#% 15 (secondary active transport)
1L mll(facilitated diffusion)

Byl 8 (simple diffusion)

BB JE |13 & FiRiE (voltage-gated ion channel)
L2118 5 Fi# 8 (chemical(ligand)-gated ion channel
L) 145 & FiB 18 (mechanically-gated ion channel)
A (exocytosis )

A8 (endocytosis)
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L2142 (chemical(ligand)-gated ion channel

51 4% (voltage-gated ion channel).

FL# 1 J4#Z (mechanically-gated ion channel)
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(M) FR;@iE% (Vesicular transport)
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ER{E5%S (transmembrane signal transduction)
G-ZEH(G protein)

GEBHFBELZ {5 (G protein-linked receptor)

i 2 B AU B8 52 {5 (tyrosine Kinase receptor)
BEFEZ{E (ionotropic receptor)

BRIHEIZ{KR (metabotropic receptor)

B —{5{#(second messeger)
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A 4T ZA Al (excitable cell)

LB (excitability)

3 {i[(threshold potential)

#a%F A~ B HA(absolute refractory period)

5958 & (threshold intensity)

BB & R (1ocal response)

3R 2 B AL (resting potential). 4k (polarization)
F R4k (depolarization)

E R4t (repolarization)
E*&w(hyperpolarization)
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SMZF (excitation) :

A4 E2A2040Ba (excitable cell) : neuron cell.
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Normal Sinus Rhythm
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(Resting potential, RP)
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2. BREBMNNTENE] (Mechanisms of RP)

s BN TE XY ( Conditions of RP)
DIRAIIMNEFHIAIS 9% (Uneven distribution)

(4HpEsIMNS . RS H)
BERESTHRBEAR. IMNEFRHAS
[Na‘].>[Na*],=1: 12, [K*],;>[K*],=30: 1
[CI];>[CI],~1: 14, [A];>[A],~4: 1
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BERESTAREA. PEFHHRS
[Na‘].>[Na*],=1: 12, [K*];>[K*],=30: 1
[CI];>[CI],=1: 14, [A];>[A],=4: 1
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FREBALTE Y (Conditions of RP)

Q)R EREITIRYT B FRIEFEMEIRIE (Selective
permeability)

EEENEIEM: K> CIF> Nat> A-
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FREHBMNMAIENE] (Mechanisms of RP)
BEREST

OHPERAINEF 53113

QY FEBE:

BEFRBRIEREFIEEFEMN K>Cl->Na">A-

zhh: BHFEIRENH (Electrochemical driving force)
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KB E&EBE{L (Equilibrium potential, E,) :
HROARIIMIK IR B AL FE R IR A MRV B ALE .

Nernstit®E: E,--87mv
RP>KHY T AL(E, ) ?

HE -
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Nernst 223\ :

RT (k*)o
Ln
nF (k")

: SEEH

(ko
(k%)

Ek= = 59.5 Log

S - T
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PEEY : ;l'!ﬁ
=>Hil

R 323

%
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SCRRM R (B B N ?
Nernst AN A& :
Ex=RT/ZF°In|K*],/|K"];
=59.5 log[K*]o/[K*];

1:{l)zl)K/ (PK+PNa) X EK+ PNa/ (PK+PNa) X ENa
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3. 4512 ( Summary)

WETEARN (EF) , NEFEHAM
AN OXE) , IMBLFEERET HER.
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5.RPIEINERE A SRR (i)

(Influencing factors of RP and their clinical contact)

(1) [KoPREE: [KHol —RP]

(2) AMENEFREEY: KiEskl rel
Na*i@&iEi!— rp!

(3) M-SR FHl— rel
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%] AL :
Badr: SHXE, PEHAKR

R E N EHFKNaCI-RPH %,
47 & -F FLdr # . TEA-RP# />

(AP FFim BRI AR T &, SRRANHKRE, PRAE

TG IUF o BRE, HURZY e EAAIHLE)
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(=) TMEHB{L (Action potential, AP)
1. BX

ATMET RS ER, AR S R E, &
- RBET SRR ER (SR, TR, &
dfi) i .

Eﬁﬁﬂﬁémwuﬁﬁeu

1T

-70mY again.
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wrer| 3. SHERGIROER,  AENERTIEE
s EJEB%{Q \ he action potential
| [ERE | F e
F |
3 QH&HS > 1R
= %Eau A
’i*&“t (E_Qj') Th"re—s‘hold
:Fg EW“E 90- Local | _
potential  After potential
XY (@, IF) [ -

=31
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ARt
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E EE.EE fet [E] (s )
el (EMEFBAD
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5. FERAPHYE A RIH

(1) APFEHEREREH

OLHEAIMNaBI R 216
[Na+]i>[Na+]O=1: 10;

QMR EX NaE F RO EEZEME

i%E

QA 15 E R 1T
SIEENatRiE, KENR

HPIBE Sl
A L AR

Major lonic Constituents
on the Outside of the
Typical Mammalian Cell
measured in millimoles (mM):

Extra Intra

Cations:

Na' 145 £ |

K 41 150

Ca 3 1%10™"

Mg 2 1

pH 7.4 7.0
Anions:

Cl 118 4

HCO. 27 12

Others 3 ]

Proteins (A) 1 146

)
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NafJE&#HE{AL ( Equilibrium potential, ENa )

ENa=<60 mv

Nernst A%\ :
RT  (k")o (kKo
Ln =359.5 Log
nkF (kY (k")
R: SFEH T: £XEE
n: BFNME  F: ZFREEHR

E,=
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241 R 52 1 20
BB FBREAM (FBHEHRE)
BEMREA

1 B BB AL

KEWNSFBEAM (RREHRML)
v RIBE (GE8SY)

XS TR L
HEFREAM (EMiL)
IARP

HEMR (FHRAD
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6. &5 ( Summary)
DAPH EAXZHNa*ARERER, THEIZEKHIMNRRRY,

FER{ALENat —K+REBNGIER.
QAPHIE BN HRERER, APHIRE R HREER
(Nat—K+&RHIESR) -
@AP=Na+ B FEHL

APHABIVE FIEIEMTH
S
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Al XTAKRE, REAA—qE6E, “BRCAR” .
X ERL—RBTABREARIEL, BAMNKEALY
BEARNEZAHRE, K-S AKREZRE, ABA
MAFOBAHHRAZE.

ROMHBEF .
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0.2ms 5ms
Omv
-70mv —
%m. BE 5 iE
Reftlng Active Inactive
D7
Relive

MIBIEH 7 F A iR
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AmtE 7 %5 A~ M HA
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(—) BN (BEPE{L) (Local response)

TEN : M3 TR, 200 m M A4 S5
B4k (B R B AR L SR B AR AL R RY) o

/éﬂfﬁﬁﬁﬁ-hﬂ'}iﬁﬂlﬁ&ﬁﬂ-“}
- 43 L e

xfhﬁﬂﬁ
BEHAAT

- 5 4
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(—) BN (BEPE{L) (Local response)

+60 - (ENO)

4 9=

T
OFLM, FRE “£5; _ e T e
" MK,
®EE.'%§&7’7_:T£E|T$ e =t el oy e o T
QEBRLMILL: ATEIM
M ETEEF.

— HdJa]
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(=) BJE{AL (Threshold membrane potential) FAEEH (i

(Sparkle potential)

ML B ENaEEARACERRBN
SRR kT, ReE3IEERLMNE 2]
AR

B (AP) %5 :
SeHE" A
S, kA
Al B R
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#50mV -

OmV -

=6mY

+50mY
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o DmV
L LR
J ~60mV
-— R —

BEBEE R RIS HIFR B B SEATRC R R SRR i CRemn) , E—H
SI%EZMEEBRAL, EFEAREAP, '
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S0 Al EeUgETh e

Muscle Contraction
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H S EXK

FiE:
ME-PURKLATREIER SR EiER
SN AR RIHL B F LU AR EIR IR ;
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BB AR R FZ T FIR M (R 3%
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E i

#22-API3EL (neuromuscular junction)

#1< E (initial length)

AL BIUWL4E F1(contractility)

£% 4 8 {\[ (endplate potential)

M- W s FRHK (excitation-contraction coupling)
ETFRAEM (quantal release)

A£B1T%1% (myofilament sliding theory)
151 (cross-bridge)

mIE#)KE (optimal initial length)
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1. N-MBEESLRYZE44
FESLRIRR: Acetylcholine,

9

ACh
k8] B -
ELEME: 2&4fE, AChR

PETEfiEES, AChE
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fRCa2+ ﬁﬁﬁﬁi 24 Ca2 + mIRAIRE]
E%EJJ e, WBE,

Ch#%

Ch5&ixIE _LHIN Wéﬁé
SHs ﬁ PR
&5fNa+. K- (ﬁEzENaﬂiEi_'IET

% w—»wzgmu(mapp?
¥ (end plate potential, EPP)

i
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= FBEM Quantal release

EERRG, MBEmME;
—RMLE, 43000
HER1071NACh Sy F



(Y EHZFZHM=E FERFEL
Www® DEPARTMENT OF PHYSIOLOGY gﬁﬂﬂﬁfgg$lh m

action potential
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N-M$E L1535
EMHCa AT PE ik 3R T

Botulinus toxin

© o %, Magnesium
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W74, . CaZtchannels . uqh %
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(1) Al/¥5 Sarcomere

AL/ s—R Y ga FEF sk
R EARINEER (L

| # (%) -

A (BEE) -

7% :

ALY (BRBETAR2.2um) .

PEFE

A band | band
Sarcamare

| band A band | band

T waee 1| |

=

Thin filament H zone Thick filament <

(actin) (myasin) 'aﬁ‘

Thick and thin filaments {myofilaments)
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A2 Tidiz:

ALRSE[Calt—>—$5+A$5EB (C—I1-T)
—->AI5EATH--REAKERHEE
- EF S EERSEE ——ATPKE, —{ il

BEE. WHER- (LRI |, s | e
IS kg A= i pa) = T B =)
B IR ATP S 5 ADPAN
THMEL, BFRETEELNSBLES.
(R hEEETN, B8 HRTE)
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(3)
2L/ TT IRIE
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BT EHA (Cross-bridge cycling)
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2. L& 4E#BEL (Excitation-contraction-coupling)
(1) #2:
(2) "iz:

1) AR AR TER EA AR =5 E M ;

2) ZHREANEREE;

wmE L LETEE (BEEEE)

SR_E: Ryanodine R (E#Hl: Ry R1. Ry R3) />Hl: Ry

R235 3R R H -
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2. L& 4E#EEL (Excitation-contraction-coupling)
(2) JiE:
3) SRAGETERER
FHAl: LEGEETH, S5IESR Ry RFH, 5B FREH.
DAL LESGEEFR, ESMEATR, S5IESR Ry R2FF,
$EE TR (Calcium Induced Calcium Release —CICRHL#)
4) SRXFALIREGHYEIU
HHERAL: SREE _LBREUL
DAL: 10%- 20%20-$53Z R FRLAR L A9$5 SR AELH RS ;
HA{KXIBIWSRE FERFE
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Tetanic Ca2*

Twitch Ca+*

Tetanic force

Time
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