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Two enzymes 3Na/2K-ATPase generate current, Coulomb(C)/sec, across the lipid 
resistance R, and capacitance (C) or free electrical potential (Volt), in closed electrical 
RC-circuits across lipid membranes1. Salt and fluid escape these circuits when membrane 
admittance is generated, a condition of increased Na mobility that requires phase-shifting 
(conversion of capacitance and current) in the circuit and temporary storage of 
capacitance. Admittance generates in salt and fluid transporting epithelia a final vesicle 
composition of 0.83moleNaCl/ltr1, close to the redox Et potential of 0.82Volt for H2O/O2 
transition, suggesting that vesicles contain H2O gas (H2O)g as free potential, which is 
exported with the free capacitance stored in the membrane channels. 
Ions that enter a membrane channel as result of enzyme activity replace H2O in the 
central aqueous pore of a voltage gated ion channel2. Each enzyme of 2 enzymes in series 
in a RC-circuit1 generates 1.5molesNa/ltr.moleH2O per mole ATP. This capacitance is 
83.333mV (100*1.5x55.55x10-5C/cm2.moleH2O), the equivalence of 10-5C/ltr sent as 
current over a distance of 1mtr (Ampere). Thus, Faraday’s constant (F=9.650C) is 105C 
or 10-5mole/ltr, the gas constant Rg of water is 8.333Joule/moleH2O, and 1moleH2O is 
1CoulombH2O. The enzymes generate admittance, defined as current I per Volt, when 
capacitance, 10-2C/moleH20, and current, 3Na/ltr.moleH20 change identity. The 
membrane admittance, a condition of increased ion mobility becomes is 10-2C/moleH2O 
divided by 1/3Na.moleH2O, or 30mC/moleH2O, when the ions suddenly generate 3 
capacitances in parallel (1/3C). Thus, the transition potential Et for charge storage in 
water is 15*10-3C/moleH2Og or 0.83moleNaCl/ltr. The value is in excellent agreement 
with the transition potential Et of H2O/O2 conversion, which is 0.82Volt (textbook), and 
with the value for NaCl uptake in rabbit mandibular duct and donkey sweat gland1. The 
substituted ‘gas’ must be stored in cell compartments (e.g. vesicles, spines), when an ion 
is stored in a channel at the inside of a cell membrane because the number of particles per 
volume (cell) is not allowed to change in a closed circuit (Kirchoff). For example, H2Og 
must escape as gas in a Faraday setup3. The here presented model for salt and water 
secretion therefore suggests that small perturbations of core-H2O in membrane channels, 
e.g. by alcohol intake, may affect the dynamics of multiple motor control mechanisms 
because the RC-time constants of the system will be affected. Maximally 15mCH2Og, 
2.7ml, per moleH2O is in the gas state. These molecules return as pairs (H2O is a dipole) 
at essentially 0Volt by admittance from the gas- into solid state when water freezes. The 
number of particles H2O per mole decreases from 18ml to 16.65ml per 18mlH2O (0.925). 
Thus, the specific weight of ice must go down to 0.925kg/ltrH2O while the volume per 
mole gas and fluid must remain constant (Kirchoff). It is suggested that water behaves 
like a gas, and that the cells have exploited this property for setting up vesicle and spine 
systems.  
1 Bijman J(2004) J Ped Pulm, suppl 27:242 (ref)  
2 Molina et al (2004) Biochemistry 43:14924 
3 a4-extra.pdf at www.bijman.info 
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