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Erythrocyte Survival in the Cat as Determined by Glycine-2-Ct.
(31602)

J.J. Kangko, R. A. GREEN,* AND A. S. M1a

University of California, Davis, Calif.

The erythrocyte survival times of only a
few species of small animals have been deter-
mined by the labeling of heme with glycine-
2-C™, The relatively large sample volumes
required in the usual glycine-2-C* methods
have made its use and the interpretation of
the radioactivity curves difficult. Valentine
et al(1) corrected for a bleeding loss of 10%
of blood volume per sample and estimated
the erythrocyte life span to range between
72Y; and 81%4 days in cats. Berlin ef af(2)
used more animals, took only a few samples
from each at different time intervals and
graphed a composite radioactivity curve for
their group of 10 rats. This report describes
the results obtained in 4 cats by a direct
method using glycine-2-C'* which would be
applicable for determination of the erythro-
cyte life span in very small animals.

Materials and methods. Four adult domes-
tic short haired cats (2 male and 2 female)
were used in this study. Data concerning
their weight, hematology and isotope injected
are given in Table 1. Glycine-2-C'* was in-
jected intraperitoneally at a dose of 70 pc/kg
in 3 divided doses at 2-hour intervals. At
intervals indicated in Fig. 1, approximately
0.25 ml blood was obtained in a heparinized
hemoglobin pipette by incising a small ear
vein and pipetting. The blood was washed 3
times by mixing with 5 ml of 0.85% saline
solution and centrifuging at 500 X g for 15
minutes in the cold. The washed erythrocytes
were then hemolyzed by adding 5 ml distilled
water and centrifuged at 5000 g for 20 min-
utes in the cold to remove the stroma. The
hemoglobin concentration was determined in
a one m! aliquot of the clear solution by the
cyanmethemoglobin method and another one
ml aliquot was pipetted onto a 114" stainless
steel concentric ringed planchett and dried.
All planchetts were counted in a micro-mil
window flow-gas Geiger Countert and the spe-
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cific activity expressed as pc C'*/g hemoglo-
bin. No correction for self-absorption was
necessary if there was less than 1.5 mg of
hemoglobin per planchett. The medium sur-
vival times (ty) of the erythrocytes were
calculated from their survival probability
functions, p(t) where p(ty,) = %% by methods
previously described(3) and used by us to
determine the survival times in a variety of
animals(4).

Results and discussion. The hemoglobin
specific activity time curves of each cat are
given in Fig. 1. The survival probability
functions which were calculated from these
curves are not shown in Fig. 1 for the sake
of clarity. For each cat, a mean plateau
hemoglobin specific activity level was calcu-
lated for the time interval 11 to 53 days and
used for the calculation of the median survival
times given in Table I. 1t is apparent in Fig.
1, however, that during this time the specific
activity-time curve of cat 66-1 is decreasing,
cat 66-4 shows a slight increase while 66-2
and 66-3 remain relatively constant. This
would indicate that changes in blood volume
were occurring in these cats. A clinical pneu-
monitis with high temperature was first noted
in all cats on the 60th day post-injection and
we would attribute the rise in specific activity
to associated changes in blood volume. On
the other hand, a plot of the mean values be-
tween 11 and 53 days post-injection resulted
in a plateau and therefore use of a mean
plateau value in each of the individual calcu-
lations was considered valid. The mean me-
dian erythrocyte survival time in these 4 cats
is 72.6 days, a value only slightly shorter
than the 77 days previously reported using
Ntiglycine(1). In the present studies, bleed-
ing losses amounted to only about 1-2 ml per
cat during the entire 101-day period including
the samples taken for microhematocrit and
hemoglobin determination. This amounted to
about 1% of the blood volume calculated on
the basis of 7% of body weight and, therefore,
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FIG. 1. Specific activities of hemoglobin in 4 cats following injections of glycine-2-C*. Survival
probability functions were calculated from these curves.

TABLE I. Median Erythrocyte Survival Times of Normal Mature Cats Using Glyeine-2-C*.

Median
Packed cell Hemoglobin  Injected survival
Cat Sex Wt (kg) vol (%)  (g/100 ml) dose (ue¢)  time (days)
66-1 3 4.10 37 12.3 287 66.4
66-2 Q 3.18 40 14.1 223 72.3
66-3 Q 4.10 35 12.8 287 78.8
66-4 & 5.46 39 13.6 382 73.0

no correction for bleeding loss of isotope was
applied.

The dosages of C'* (70 uc/kg) required in
the present studies were considerably higher
than that previously used (2-5 uc/kg) in the
heme isolation techniques(5). There was,
however, no evidence of illness in these cats
at one year after the cessation of the study.

Summary. A method for determination of
the median erythrocyte survival times appli-
cable to small laboratory animals is described.
The mean median survival times of the eryth-
rocytes of 4 cats using this method was found
to be 72.6 days.
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