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Abstract: In order to manifest the presence of Na-K pump and its property on the unfertilized
egg membranes of mouse, membrane potential was recorded under the physiological condition
(at 37°C and 4mM Ca?").

pellucida were collected from mouse oviduct. Transient hyperpolarization as pump action was

After an induction of superovulation, the fresh eggs with zona

recorded after the switch into the high potassium perfusate (15mM K*) from K-free perfusate,
and the difference between membrane potential observed just before the perfusion of high
potassium solution and the maximal membrane potential during the perfusion of high potassium
solution was regard as pump activities.

The results observed were as follows,

1. Resting mombrane potential was depolarized under the treatment of 10~°M ouabain.

2. Pump activities of the unfertilized mouse eggs were —3.38+0.61mV (Mean=*SD, n=6),
recorded as transient hyperpolarization due to the electrogenic property.

3. Pump activities were blocked by both treatment of 107°M ouabain and perfusion of Na-

free solution, while increased by high Na* (300mM) perfusion (—7.45+0.75mV, n=2).

4., Hyperpolarization due to pump activity was no: altered by Mn?*.

5. Above results confirm the presence of ouabain-sensitive Na-K pump, which affected the

membrane potential directly, on the unfertilized egg membranes of mouse.

Key words: unfertilized egg, Na-K pump, electrophysiological study, membrane potential, mouse

A 2
Axeg A2 debvdm e Az A

2}¢] A 9F (membrane potential) 2 ZA 3+ ionE
AFe0l9] FxAAS Al A £9E3x (membrane
permeability)dl 928z gtz ¥ F Jeo=z 4
Al Axeld ZAEE A A Y (resting mem-

brane potential)& <Qutdel EFEA =23 A T4

potassium ionell w % w5 (gx)7+ Na iono]r} Cl
ions3 & b jonEo] A ARNHOoRE S =
7] w o] potassium ion® ¥ A9 (equilibrium
potential)-& dkg 3tz heb. webA rA=bE gt Al
xu}alel o] potassium ion® FE At Mg HAzE
9 FYHE FAF Az vdeEs) = I 3E4 =
A9 Axe A FE FA37] skl potassium
ion o]9je| tt& ionEe] Haolvt FEA Ezx

— 245 —



Yo 7% TN E JHANE GFH 29
71AE volz Q. IAFHE #A}) A 0
714 7A¢d 24 Na pumpe JUAE o] &% ¥
FA )5 ooz 4t 2Folv ZSAX
ol A Na jonz K ion® z3¢& %39 A Xy Naion
9 2A4¢ 4A s K jon ¥EE YAsA $A35d
#=% K jond] AZY §2¢ JAsE 7)5E 23
3y A 2Hu&(BNa:2K)2 E3l9 A (A oz
Az ¢ALAL FA Jldgstes Aoz Az
et L5 wl %= moused] WA AL —30mV W9
9 AAF A TALE 2ol H56TE ARG P9
ionic channel&¢) EAste 384 A2z FPs
Roushbil wl WS 49dFel 9% egg membrane
2 €422 ionic leakager} 7] W Fof A A}
#AE %l pump FFY AR} T& Ao 4
A4HAE ETF3z FAFA AFH  oocyte(Rana
esculenta) 9 Xenopus oocyte(Xenopus laevis) 53 3
2 315 FZlA Na pump #%F°] nuxz govh
ZRF9 w A FA A pump@Fol HF w3t of
FoAz QA &k, ol dR o) f& AT 729 ¢
AL 75 E 93t A-2(20~25°Cloll A AYPFgen
2 AaAAdA FFEE odvAed ATPE ol &3 :=
Na pumps] #%¢& A7 J& Aoz AsdEe
ul, £ A¥EL A¥AA 2AAA vsAH] Na
pump #F 5 G Fe] #Add At &L F
3t dolr A A3 o}

HE W Y

8~12 #32 mouse(ICR, female)E Aoz AF
AA 604 7tA S 124 7+ o] PMSG(pregnant mare
serumn gonadotropins, Sigma) 10unit, hCG(human
chorionic gonadotropins, Sigma) 10unit® #z 27
Wa Fasld Suztg AT 53¢ d=
FozHeE wiatzE eggEs g F339 0.1% hyaluro-
nidase(Sigma Type I-S) €94 22 cumulus cellE&
AABS o] FellA ¥ (zona pellucida) g} 54
(polar body)7t ¥4 % v|FA#EE A™std Iml a2
719 4¥4512 &4 AdE APsh

8 eke] 715 & Fig 13} #e] Fo] 30~40pmel
glass pipette-g o] §3t4 v+ & A A sz 3M KCL
2 A ¢ 30~50ML Aol 9] Rl wl AA TS slAlzA ]

Pen

DVM recorder

Oscilloscope

Fig 1. Recording circuit diagram

Table 1. Composition of experimental solutions (unit : mM)
Na K Ca Mg Mn Ba Choline Cl
Standard 140 6.0 4.0 1.2 — — - 156.4
0K 140 — 4.0 1.2 — — (140) 150.4(290.4)
15K 140 15 4.0 1.2 — — (140) 165.4(305.4)
300Na+ 0 K 300 — 4.0 1.2 — — - 310.4
300Na+15 K 300 15 4.0 1.2 — — — 325.4
4Mn+ 0 K 140 — - 1.2 4.0 — — 150. 4
4Mn+15 K 140 15 — 1.2 4.0 - - 165.4
ONa+ 0 K - - 4.0 1.2 - — 140 150.4
ONa+15 K — 15 4.0 1.2 - — 140 165.4
4Ba+ 0 K 140 - — 1.2 — 4.0 - 150.4
4Ba+15 K 140 15 - 1.2 — 4.0 — 165.4

All experimental solutions contains BSA 2mg/ml, PVP 2mg/ml and glucose 1mg/ml. pH of all media
was adjusted to 7.4 at 37°C. To observe the osmotic effect with standard Na* concentration, the
equimolar choline chloride with Na* was added to the standard solution.
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Fig 2. Effect of ouabain on the resting membrane
potential. Difference between the depolarized
potential and the resting potential is similar
to the mean value of pump activities. Dotted
line represents the 0mV.
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Fig 3. Pump activity as transient hyperpolarization.
Arrows indicate the potential change due
to the pump and the difference between
arrows regards as the parameter of pump
activity.
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Fig 4. Effect of ouabain on the pump activity. Top
trace (A) shows the hyperpolarization due
to pump activity in normal solution but
hyperpolarization is disappeared by ouabain
treatment (B). Twenty minutes later after
return to the perfusion of normal solution,
hyperpolarization is reappeared. These rec-
ords were obtained in the same egg. Filled
arrows indicate the beginning of high
potassium solution.
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Fig 5. Effect of Na ion concentration on the pump
activity.

ol 49 #8F¥ AL high Na* £ (300mM Nat)
oz ZFAZ A}  —7.45%40.75mV(mean+SD,
n=2)2 A 44944 (140mM Na*)e 2T u ) 2]
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Fig 6. Effect of osmolarity on the pump activity.
Note increased hyperpolarization by the Na*
concentration, not by osmolar concentration.
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Fig 7. Effect of divalent ions on the pump activity.
Open arrows indicate the beginning of high
potassium solution, while filled arrows ind-
icate the beginning of the Mn solution.
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Fig 8. Changes of membrane potential due to the
Nat* concentration. Membrane potential is
hyperpolarized transiently at 300mM Na*
(A) and is depolarized at Na-free solution
(B). These records was obtained on the
same egg.
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