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Table 1 Major lymphocyte subset levels, erythrocyie contamination and lymphocyte
recovery among three different isolation methods.

density gradient whole blood method
centrifugal method A B
Lymphocyte subpopulations
CD4" cells (%) 36.9%8.1 376103 434+93 **
CD8" cells (%) 40.1+87 418%74 415189
CD16* cells (%) 10.7£6.7 11.1£74 02+02 **
CD20* cells (96 9.8+5.6 9.1%45 85+4.1
Remain erythrocyte (%) 0.72+0.31 345+061** 3.60+1.23+*
Lymphacyte recovery (%) 7621120 81.7£11.7 722+12.1

Density gradient centrifugal method: diluted blood was centrifuged on the Ficoll at 400 g. for 30
min. Whole blood method A: hemolysing RBC in whole blood by distilled water before staining
lymphocytes with monoclonal antibody. Whole blood method B: hemolysing RBC in whole blood
by distilled water after staining lymphocyles with monoclonal antibody. Values are expressed by
mean * SD of 12 monkeys. * *P<0.01 as compared with results obtained in density gradient

centrifugal method.
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Fig. 1 Red blood cells contamination in lymphocyte
position (a) and no contamination (b) after
density gradient centrifuge using Ficoll.
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Table 2 Major lymphocyte subset levels, erythrocyte contamination and
lymphocyte recovery in the sample obtained by the density gradient
centrifugal method with or without sedimentation of RBC with dextran.

dextran/density gradient
centrifugal method

density gradient
centrifugal method

Lymphocyte subpopulations

CD4- cells (%) 33.1x23 35.1+x10
CD8" cells (%6) 434*3.7 41.1+34
CD16* cells (%) 15.7+£8.0 13416.1
CD20* cells (%) 8.7x28 10.1£33
Remain erythrocyte (%) 2.22+0.64 0.88+0.34°
Lymphocyte recovery (%) 61.3+84 420+58*

Density gradient centrifugal method: See the footnote of Table 1. Dextran / density gradient
centrifugal method: density gradient centrifuge after sedimentation of RBC using 5%
dextran. Values are expressed by mean * SD of 6 monkeys.
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Fig. 2 Comparison of lymphocyte recovery rate
between two different hemolysing methods.
See the footnote of Table 1. Open column
with bar shows mean = SD (n = 3) in the
case of staining lymphocyte with monoclonal
antibody after hemolysing red blood cells.
Closed column with bar shows mean * SD
(n = 3) in the case of staining lymphocyte
with monoclonal antibody before hemolysing
red blood cells.
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(Summary)

Comparison of Four Lymphocyte Isolation Methods and Two Hemolysis
Methods for Immuno Flow Cytometric Analysis of Peripheral Lymphocyte
Subsets in Rhesus Monkeys (Macaca mulatta)

Go OGURAV?, Tetsuro SUGIMOTO?, Noriko NOGUCHI?,
Yoshitsugu KAWASHIMA" and Keiji TERAO®

1) Laboratory of Subtropical Zoology, Faculty of Agriculture, University of the Ryukyus
2) Safety Assessment Laboratory, Chugai Pharmaceutical Co., LTD
3) Tsukuba Primate Center, National Institute of Infectious Diseases

Determination of peripheral lymphocyte subset
levels becomes important method for analyzing
immune function in nonhuman primates. However,
It has been well-known that the separation of
peripheral lymphocytes by density gradient
centrifuge is relatively difficult in nonhuman
primates, because the gravity of red blood cells
(RBC) varies among individuals. The purpose of
this paper is to compare the major lymphocyte
subset levels, the recovery rate of lymphocyte and
the contamination of RBC in lymphocyte fraction
among four different methods of lymphocyte
separation, Method-1: conventional density gradient
centrifuge using Ficoll, Method-2: density gradient
centrifuge after sedimentation of RBC using 5%
Method-3: whole blood method A;
hemolysis before staining lymphocyte, and Method-

dextran,

4: whole blood method B; hemolysis after staining
lymphocytes. The lymphocyte recovery rate as well
as RBC contamination were also compared between
two different hemolysis methods, 1) hemolysis with
distilled water and 2) hemolysis with NH, Cl

solution. The results obtained are as follows.

I. There was no difference in lymphocyte subset
levels between Method-1 and Method-3, indicating
that loss of specific lymphocyte subset(s) did not
occur during density gradient centrifuge in method-
1. The density gradient centrifugal method using
Ficoll (d=1.077) was able to seem to adapt for
rhesus monkeys.

II. CDI16-positive lymphocytes could not be
detected by method-4. It might be necessary to wash
cells to remove IgG in sample before staining with
anti-CD16, Leu-11a monoclonal antibody in the
case of applying Method-4 to analyzing CDI16-
positive NK cells.

I11. Method-2 was effective to remove RBC from
lymphocyte fraction, but the lymphocyte recovery
rate was significantly lower as compared to Method-
1.

VI. The
significantly higher when contaminated RBC were

lymphocyte recovery rate was

removed by NH.Cl solution as compared when
RBC were removed by distilled water.
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