Ion rec 1st with Solution Monday, October 16, 2006

11:48 AM

Recttatnn #9 §.6L1Y 2666 Hown
westitn . Pescvibe. BQULLIBRIVM STATE.

kA)_ n buCK' Y
/,
lowm; 1bmM -_—? ~SSeM ; STM
sucipse | 4] Suchsg Sucrv s // Suchv s
q’\ | — !

e%uoi) woncentiat s
memlbrome, F&Vmealo(e t> Sucysse
- For v -dwic  substoance = al«'{f::ﬁfb‘v;

- Concentrdnoon Wevd' = drffusive flux

. - D2S
Pu =~ D5

(1) __in o LA~
bomM [/ (o=M N
Kel K

’chwea}ile w K v&»l +UK_.

-(bullk) diffusin DD NOT  happen .
- Diffasen of K o v&v) prahibited bét eJec:brbvne,u-tral. ]
- Ceoncemvodmw BA’O\AAM = Clew/\coﬂ ra(-emual

Nemmst o-l'wan \/ c>
GDM\/ lo

C'PD-EASS\UM FD-[-BWU‘ )
&)
Leig\t ‘906'\’1/\ (TV\) L\O\S Lou)e,v VM.MA

(Does this wmake Sv‘l\fe/?)




Electrw diffusive E%uf(féﬁum? YES

Neotlri
524( =0 ¢&=O W\DU:?)
Diffnsmn Vvt
T=o E— O  Zeko Pb"fwﬁoﬁ
t=of — S poteutial bmuu{,
teco — —— V,=\k
" ouv
u — V= = 6o m\/
G G D bPetassinm
: \/K‘ A roanm(::tmv\oe

QQQ s there owv;) WOMJ 3 Torce e%uIlIbmme
3 Gex vid of \/K C (Shovt owk)
jvv\ = GYK, (\/M'\/k,)

when V= Ve (b?m C,TV‘cV»:t) J= D
Uw = O ( S.»\b\/‘t CiV'CM:t) D—M‘: _G\“< \/K )O

4
LeuM P to M = b5wM || SSm
KA ) kd et [ &y

T ' EBM& oncentradtnsu

evimec ble o

ct G Now /0 both cn diffise

@)

NN

W st if reSey/ Vil concemtiokion (S maihtzined ?

> REST T = D tIeg =0
C ‘&vﬁck\[y V‘QAC-(/\Q»OI.)



L ‘()V‘“—Ky vuxw-vxw/

wka is the REST stede ocl/\ie,qu[ ‘&Uflcklk K
Celecmmww\lfm

Cirewit wmodeld 3
%Gﬁg % G\'C,Q_ _7 GM
L 1 \/ ) +
\/K —\- — <cQ \/M_—\:.

V=7 (~éov~\/) §

\/C,Q_*:rZ (“'GOW\V) ot
RESTING potevitiol. \/u =7 ,,
T: G(Va-Ve) + G lUalig) =0

V" - GK\/K + GFC,Q_ \/‘cq\
" Ger G Gt Geg




A rigid toroidal chamber is divided by two rigid membranes as illustrated i the
following figure.
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The top and bottom parts are filled with solutions whose compositions are given in
the left part of the figure. Electrodes electrically connect the top and bottom baths
through a switch. Membrane 1 (left) is permeable to Ca®™ only. Membrane 2 (right)

is permeable to Cl= only. Assume that the temperature is 300 K, and that all of the
salts completely dissociate:

CaSOy — Catt450;~
KCl  — K++Cl-
K;S0, — 2Kt4S0;-
CaCl, — Catt42C1-

Part 1. After the switch is closed. the currents through the membranes reach steady

state values within milliseconds. Is the steady state current through membrane 1
upward, downward, or zero? Eﬂiplain'
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Part 2. After the switch is closed, is the steady state current through membrane 2
upward, downward, or zero? Explain!
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Part 3. After the switch is Dlje!ii. is the steady state flux of Ca™ through mem-

brane 1 npward, downward, oy Explain!
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Problem 1. The resting membrane potential, V3, of two uniform, isolated cells 1s measured as a
function of the external concentration of potassium, ¢}, with the sodium concentration held fixed
at its normal value, ¢f7,, and then as a function of the external sodium concentration, ¢%,, with
the potassium concentration held fixed at its normal value, ¢%". The results for these two cells are
shown 1n the followmng figure.
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You may assume that for each cell: (1) external solutions are i1sotonic; (2) the membranes are
impermeable to 1ons other than potassium and sodium; (3) the internal concentrations of potassium
and sodium are maintained constant by a non-electrogenic active transport mechanism; (4) the
total membrane conductance 1s 10 nS; (5) the normal resting potential 1s —60 mV; (6) the mternal
concentration of sodium 1s 20 mmol/L.
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a) For each cell, determine the total conductance of the membrane to potassium and to sodium,
Gy and Gy, respectively. If either value 1s indeterminate from the information given, de-
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b) For each cell, determine the internal and external concentrations of potassium and the ex-
ternal concentration of sodium at the normal resting potential (—60 mV). If the value is
mndeterminate from the information given, describe what additional information would be

needed.
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¢) For each cell, determine the simplest equivalent electric network model that relates the de-
pendence of the resting potential of the cell on the 1on concentrations. Indicate the values of
all elements in the network.
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