ever, since it is already known that
pregnancy can occur in very rare in-
stances in spite of the coil, our find-
ings may be an example of such a
rare occurrence.
R. W. NoYEs, Z. DICKMANN

T. H. CLEWE, W. A. BONNEY
Department of Obstetrics and
Gynecology, Vanderbilt University
School of Medicine,
Nashville, Tennessee
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Lymphocyte Lifetime in Women

Abstract. The lifetime of the lympho-
cyte in hematologically normal women
is 530 = 64 days. This estimate, made
from studies on 25 women who had re-
ceived radiation therapy for cervical
carcinoma, is based on the rate of dis-
appearance of lymphocytes with acen-
tric chromosome fragments.

Ottesen (/) studied the incorporation
of P* into the DNA of the lympho-
cytes of two hematologically normal
women. He found that the lymphocytes
could be separated into two groups: a
minor one with a survival time of 3 to
4 days, and a major one with a survival
time of 100 to 200 days. Hamilton (2)
studied the incorporation of adenine-8-
C* into the DNA of patients with
chronic lymphocytic leukemia and also
found two rates of disappearance of ra-
dioactive DNA; the slower rate indi-
cated a half-life of about 300 days.
However, Hamilton (2, 3) has pointed
out that the length of survival of the ra-
dioactive DNA may be due to reutiliza-
tion of the DNA rather than to a long-
lived lymphocyte. We have measured
the lifetime of the lymphocyte in hema-
tologically normal women by another
method and obtained a value for the
average life of the lymphocyte of 530
=+ 64 days. This value indicates a longer
lifetime for the normal lymphocyte than
had been supposed.
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Our method is based on the fact that
radiation produces acentric chromo-
some fragments in the lymphocytes.
Such chromosome fragments are almost
never found except in the cells of peo-
ple ‘who have been exposed to radia-
tion. Moreover, since acentric fragments
lack the centromeres that control chro-
mosome movement on the mitotic spin-
dle, they will not be distributed by the
spindle to the daughter cells; indeed
they will be lost to the nuclei and de-
generate in the cytoplasm (4) at the first
cell division after radiation. Thus an
acentric chromosome fragment in the
lymphocyte is assumed to mean that
the lymphocyte has not divided between
the time the patient was exposed to ra-
diation and the time of observation;
and the rate of decrease of lymphocytes
with acentric fragments provides a di-
rect measure of the lifetime of the lym-
phocyte.

The 25 patients in this study had all
been treated for cervical carcinoma by
delivery of 6 to 8000 rads of radiation
to the paracervical triangle over a pe-
riod of about 1 month. From samples of
peripheral blood the leukocytes were
cultured for 72 hours, and chromosome
preparations were made by standard
techniques. Linear regression analysis
of the relation between lymphocytes
with acentric chromosome fragments
and time after radiation therapy (Fig.
1) shows that the percentage of lym-
phocytes, y, with acentric fragments is
related to the number of days, x, after
therapy by the equation

y = (165 + 1.2)

exp [—(0.00189 + 0.00023)] x
From this relation we obtain the esti-
mate of an average life of 530 =+ 64
days or about 18 = 2 months.

Buckton et al. (5) have described the
persisting of chromosome aberrations
in patients who have received radiation
therapy for ankylosing spondylitis. The
extent of their data on cells with acen-
tric chromosome fragments does not
allow a good estimate of the lymphocyte
lifetime. Their data on the rate of de-
crease of so-called unstable cells—cells
with acentric fragments, dicentrics, or
rings—is extensive, but there is a signifi-
cant probability that the dicentrics and
rings will survive one or more cell divi-
sions; therefore, the average life of 29
months of the unstable cells shown by
their data must be taken as an upper
limit for the lifetime of the lymphocyte.
The average life of 18 months, esti-
mated from the rate of disappearance
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Fig. 1. Percentage of lymphocytes with

acentric chromosome fragments plotted
against the time after the end of radiation
therapy. The vertical lines through each
point are the 80 percent confidence inter-
vals.

of lymphocytes with acentric chromo-
some fragments, is about 40 percent
lower than the upper limit of 29 months,
estimated from the rate of disappear-
ance of unstable cells. The discrepancy
between the two estimates can be ac-
counted for by assuming a probability
of about 40 percent per cell division that
a dicentric or ring chromosome will
survive intact. A preliminary estimate
of this probability based on our own
data is 33 percent.

A minor lymphocyte component with
a survival time of 3 to 4 days (/) would
not be detectable from our data, which
were obtained after the end of a rela-
tively long therapy period. To the ex-
tent that an undetected short-lived lym-
phocyte did influence our data, its ef-

~ fect has been to cause an underestimate

of the average lifetime of the long-lived
lymphocyte.

Whether the average life of the long-
lived lymphocyte is a function of sex,
age, or other conditions in man remains
to be determined.

AMOs NORMAN, M. S. SASAKI

R. E. OrtoMAN, A. G. FINGERHUT
Department of Radiology,

Center for the Health Sciences,
University of California, Los Angeles
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