
Haemaiol 1981: 27:374â€”380.
4. Toghill PJ. Red cell pooling in enlarged spleens. Br J Hae

malol 1964: 10:347â€”357.
5. Peters AM, Saverymuttu SH, Bell RN, Lavender JP. The

kinetics of short lived In-l 11 radiolabelled platelets. Scand J
I!aemaiol1985;34:137â€”145.

6. Peters AM, Walport MJ, Bell RN, Lavender JP. Methods of
measuring splenic blood flow and platelet transit time with
In-I I 1-labelledplatelets.J Nucl Med 1984;25:86â€”90.

A. M. Peters
M. J. Myers

Hammersmith Hospital
London, England

REPLY: We very much appreciate the willingness of Peters
and Myers to discuss our analysis (1 ) of splenic dynamics of
radiolabeled platelets in idiopathic thrombocytopenic purpura
(ITP). Beforerespondingto the specificissuesraised in their
letter, we would like to comment briefly on general aspects of
using mathematical models for describing biologic systems. It
must be remembered that models are only a means to provide
a better understanding of biologic mechanisms and should,
therefore, not be classified as being strictly â€œrightâ€•or â€œwrong.â€•
The usefulness of a selected model is determined by its uni
versality, i.e., its applicability to various pathophysiologic
conditions. This does not mean that it is unjustified to use a
model applicable only to a particular condition, e.g., the use
of a closed two-compartmental model for the study of the
dynamics of normal platelets. It was with these considerations
in mind that we suggested the use of biexponential curve
fitting instead of a closed two-compartmental model for ana
lyzing splenic dynamics in ITP.

Our data may not totally invalidate the two-compartmental
model in ITP. In fact, we observed a monoexponential time
activity course in 4 out of 33 ITP patients. We have not made
any reference to a possible â€˜runoff'component due to platelet
destruction because we have not as yet addressed this possi
bility by appropriate experiments, and are not fully convinced
that data obtained from studying the splenic uptake of heat
damaged red cells can be applied to the kinetics of@ â€œIn
labeled platelets. Peters and Myers correctly point out that

FIGURE1
Invertedsplenictime-activitycurve observedafter injectionof

@ln-labeledplatelets(circles)andfitting of biexponential(solid
line) and monoexponential (dashed line) functions to the data.

our blood-pool curve is also biexponential and that this mdi
cates the use of a three-compartmental model. The observa
tion that there was no correlation between the exponential
components of the blood-pool curve and that of the splenic
curve is by no means meaningless. On the contrary, the lack
of correlation strongly implies that the system contains other
important components. However, in a closed two-compart
mental system the blood-pool and splenic curves can be
assumed to be complementary. In a forthcoming paper, we
have compared the two- and three-compartmental models
with each other and have shown the superiority of the latter
in providing meaningful information on the effects of platelet
autoantibodies on splenic dynamics.

It is true that the curve fitting procedure is very dependent
on the residual function detection and that there are rare ITP
patients in whom a splenic plateau value has not been reached
after 40 mm, but this does not preclude fitting a two-exponen
tial function to the observed curve in these cases. It is our
experience tha't a 40-mm imaging time is sufficient for reliable
data analysis and prolongation of the imaging time does not
give additional information (most ofour patients were imaged
for 60 mm).

We have now performeda statisticalcomparison of biex
ponential and monoexponential fits to the splenic time activity
curves (Fig. 1) of each case studied. The goodness of each fit
wascalculatedby reducedclii squaretest (4). The reducedchi
square values of biexponential fits were significantlylower
than the monoexponentialones (p < 0.005, two-tailedStu
dent's t-test for paired samples), clearly demonstrating the
biexponential nature of the function. In fact, in only three
cases was the monoexponential fit superior to the biexponen
tial one. In eight additional cases, the two fits were equally
good but in the majority (22 cases) the biexponential was
better.

According to Peters et al. (Ref. 3 page 143): â€œApotential
error in deconvolution analysis is the assumption that the
blood-pool signal recorded by the gamma camera is a true
reflection ofthe arterial input into the spleen. This assumption
would not be valid if some degree of platelet sequestration in
the lungs or in the bone marrow of the chest wall, occurring
during the course of dynamic imaging, was included in the
blood-pool region of interest.â€•Although these workers might
now have changed their opinion concerning the usability of
deconvolution analysis in platelet dynamics, we still share
their earlier opinion with one essential amendment: decon
volution analysis under these methodologic circumstances is
invalidated only if platelets taken up by extrasplenic sites are
also partly released during the imaging period.

For the above reasonswe are of the opinion that a closed
two-compartmental model is not the best one for deriving
information about splenic dynamics ofshort-lived platelets in
ITP.
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The Effect of Carrieron ReactionRates

TO THE EDITOR: The recent letter of Couch et al. (1) on
the â€œUseof Carrier in the Preparation of Iodine-l23 HEATâ€•
represents a misconception concerning the role of carrier in
radiotracer syntheses. Addition of carrier 1271to a solution of
1231 does not increase the number or frequency of collisions

between 1231and the molecules to be labeled per se. The rate
of the (radiochemical) reaction is not changed by this mech
anism. It is true that the frequency of collisions between
substrate and all iodine nuclides is increased but only those
collisons between 1231and substrate are pertinent to radiotracer
formation. In any event an induced increase in the rate of a
given reaction by some perturbation is not necessarily reflected
in an increase in yield. The converse also holdsâ€”namely an
observedincreasein yield(as found by Couchet al.)does not
require that the reaction took place more quickly.

in those cases where carrier has a favorable effect upon
radiochemical yield, one must look elsewhere for reasons.
Trace impuritiespresent in the reaction medium, which are
capable of consuminga significantproportion of the radio
nuclide or saturable adsorption sites on the walls of reaction
vessels, syringes, etc. are among the many possibilities. Addi
tion of carrier under these circumstances serves to increase
the effective concentration of the radionuclide.
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REPLY: Dr. Wilson has apparently misconstrued our brief
discussion of the higher yield of product in the carrier-added
reaction. A more complete explanation is as follows: in addi
tion to HEAT, 231+ions also interact with impurity molecules
in the reagents and with the walls of reaction vessels, etc. In a
no-carrier-added reaction, these interactions utilize a signifi
cant proportion of the 1231+ions. When carrier is added, the
large number of carrier ions added also partake in these
undesirable â€œsidereactions,â€• leaving a larger number of 1231+
ions available for reaction with HEAT. Thus there are, effec
zively,more collisions between 1231+and HEAT in the carrier
added reactionthan in the no-carrier-addedreactionand this
resultsin a correspondinglyhigheryieldof product.

It is certainlycorrect that neither the reaction rate nor the
number of collisions between two species by themselves is
altered by the addition ofcarrier. We did not state nor did we
mean to implythe contrary.
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