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In their recent paper, Trowell et al. performed an in vitro 
in vivo extrapolation (IVIVE) of metabolic rate constants 
to better assess bioconcentration in fish. I had difficulties 
reproducing the formulas that are used and putting them in 
context and would like to ask for clarifications.

It appears that the extrapolation formula presented is not 
equivalent to the extrapolation formula that was published 
by the same group a few months ago (Lee et al. 2017). A 
discussion of this discrepancy would be helpful. In fact, 
both variants differ from the approach by Nichols et al. 
(2013), which has so far widely been used in IVIVE for 
fish. This discrepancy to the Nichols approach remains if 
one removes the flow limitation in the Nichols approach and 
if one ignores the different approaches to estimate unbound 
fractions. Again, a discussion would be helpful.

In terms of the units, one finds that  kr and  kMET in the 
paper by Trowell et al. have not the expected units. The liver 
reaction rate constant  kr is supposed to have the unit 1/min, 
but if one inserts all units in Eq. 2 for  kr:

one receives:

The volume of the incubation medium cannot be canceled 
against the volume of liver.

Another multiplication with the cell density of hepato-
cytes is performed in Eq. 3 (in addition to the multiplication 
with the same factor in Eq. 2). It does not seem to be plausi-
ble that the square of the hepatocyte cell density should be 
required when extrapolating from the in vitro rate constant, 
 kd, to the in vivo rate constant by combining Eqs. 2 and 3 
in the paper.

Also, the units of the resulting whole fish biotransforma-
tion rate constant,  kMET, are not 1/min as one would expect 
(note,  Mlo is defined as “the storage capacity of the liver 
expressed as a fraction of the chemical storage capacity 
of the organism” and should thus be dimensionless, just 
as the quotient of the two unbound fractions in blood and 
incubation):
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