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Reply to A.E. Hill and Y. Shachar-Hill

Dear Sir,

In their response (Hill and Shachar-Hill 2013) to our article

‘What do aquaporin knockout studies tell us about fluid

transport in epithelia?’ (Maclaren et al. 2013), in which

they also comment on another previous article of ours

(Maclaren et al. 2012), A.E. Hill and Y. Shachar-Hill make

a number of incorrect and misleading statements about the

content of our articles.

First, the correspondents claim that we incorrectly use

the osmotic theory—in particular that at some point our

development of the osmotic theory is ‘unaccountably

abandoned’ (p. 665). They then proceed to follow the same

process as in our article to arrive at exactly the same

equation—compare their Eq. (2) (p. 665) with our Eq. (11)

(Maclaren et al. 2013, p. 300). Further, they claim that we

‘make no reference whatsoever to the epithelial systems

studied in which AQP KOs had no effect’ (p. 666). This

again is a severe misrepresentation—one of the three sys-

tems discussed in our article is very specifically a system of

this type—the lung alveolus (type I cells). The corre-

spondents needed only consult Figure 2, Tables 1 and 2,

not to mention the text of actual article itself to notice this.

The correspondents go on to state that ‘these (cases in

which AQP KOs have no effect) cannot simply be dis-

missed as examples of extreme nonlinearity’ (p. 666). First,

we should emphasise that any discussion of linearity or

nonlinearity should state what quantity is linear/nonlinear

in what other quantity; with that aside, in this case, we have

precisely the opposite of ‘explaining away with nonlin-

earity’. In these regimes, the water permeability is suffi-

ciently large that changes in water transport are expected to

be linear in, i.e. directly proportional to, changes in solute

transport, while the water transport is essentially indepen-

dent of, i.e. constant with respect to variations in, the water

permeability. Another way of saying this is that the water

flux is tightly coupled to the solute flux and is insensitive to

changes in water permeability for regimes in which the

water permeability is sufficiently large relative to solute

transport. It is in the cases in which knockout effects are

significant, which occur when the water permeability is

sufficiently reduced relative to solute transport, that one

would expect nonlinear relationships. In this case, water

flux decreases in a non-proportional manner with reduc-

tions in water permeability and solute transport. Both of

these parameter regimes in our mathematical model cor-

respond to what is observed experimentally, and easily

explain what A. E. Hill and Y. Shachar-Hill apparently

want to turn into a paradox.
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