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Reply
The elimination kineticsof technetium-99m HIDA are altered

in the hyperbilirubinemic, nonobstructed patient, resulting in
decreased hepatobiliaryclearance. In a recent Journal article (1)
wedemonstrated that bromsulfophthaleinand, therefore,bilinubin
were competitive inhibitors of Tc-99m HIDA's clearance. We
further postulated that increased patient serum bilirubin levels
would frustrate any linear pharmacokinetic approach to the
measurement of liver function. In his letter, Dr. Popescu presents
an alternative hypothesisâ€”namely, that disease-related alterations
in hepatocellular function are the primary determinate of Tc-99m
HIDA's in vivokinetics in the nonobstructed patient.

Dr. Popescuis correct in noting that the eliminationof Tc-99m
HIDA is a function of the biochemical integrity ofthe hepatocyte.
A significant decrease in Tc-99rn HIDA's liver uptake has been

observed with experimentally induced liver cell damage in the
absenceofan elevatedserumbilirubinlevel.Clinically,patients
with severe drug-induced hepatitis frequently have much less
Tc-99mHIDAliveruptakethanisfoundinpatientswithprimary
hemolytic disease even though the latter have higher serum bili
rubin. These results indicate that liver cell damageper se is a de
terminate of Tc-99m HIDA's liver uptake; they do not alter the
conclusionofourrecentpaper,sincethehepatocellularuptakeand
elimination rate constants can be a function of more than one
variable.A relevantexampleof thisprocesswouldbe the active
transport of pertechnetate into the thyroid, where the rate constant
is a function ofthe integrity ofthe thyroid and the serum concen
tration of perchlorate (2). The inability to image the liver of the
hyperbilirubinemic patient with Tc-99m HIDA is no more diag
nostic for hepatocellular disease than is the inability of pertech
netate to image the thyroid in the presence of perchlorate diag
nostic for thyroid disease.

Theseconclusionsare furthersupportedby the data in Table
1, which demonstrate that the uptake of various radiopharma
ceuticals into isolated hepatocytes is inhibited by the addition to
the reaction medium as either bilirubin or BSP. It is difficult to
attribute this inhibition to drug-induced alterations in hepato
cellularfunction,sinceBSPandbilirubinare relativelynontoxic
at these concentrationsand since the total exposureof the cells to
theseagentswaslessthan 30mm(3).

Dr. Popescualsoquestionsthe useof radiolabeled bile salts as
modelcompounds for the development ofnew hepatobiliary agents.
His pointsare welltaken, but the answersto many of hisquestions
are best found using competitive in vitro analysis. The diagnostic
utility of radiolabeled bile salts will depend upon their affinity for
the carrier transport site (Km), the capacity of their transport
system (V,@), and the extent to which inhibitors reduce this ca
pacity (K1). These data are only now beginning to be collected in
our laboratory (3) and elsewhere (4,5).
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