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COMPARISON OF PERCENTAGE OF T-LYMPHOCYTE WITH
NUMBER OF LYMPHOCYTE IN HUMAN PERIPHERAL BLOOD
OBTAINED BY TWO DIFFERENT METHODS; DEXTRAN
FLOATATION AND FICOLL-HYPAQUE SEPARATION TECHNIQUE
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ABSTRACT

The present paper described a technique for isolation of lymphocyte from 12 m
whole blood by the methods of dextran floatation and Ficoll-Hypaque separation.
When dextran was used as a“ separating agent the whole blood cells were
separated into two parts, the lower part was almost red cells and some
leukocytes and platelets. The upper part was white blood cell-rich plasma.
The total white blood cell count were 28.0x106 + 6.06x106 cells/m! which were
16.25x100 e 6.43x100 cells/ml of mononuclear cells and contained 64.2]1 + 10.04%
T-rosettes. With Ficoll-Hypagque szparation, the blood was separated into two
fractions. The bottom fraction coniained erythrocvte and granulocvte.  The
white band. upper fraction, contained total mononuclear cells of 11.25x10© il

2.09x108 cells/ml from total white blood cell count of 12.0x10° + 2.21x106
cells/ml and 6506 + 8.83% T-rosettes.

The number of lymphocyte obtained from dextian floatation was more
higher than from Ficoll-Hypaque separation. However, the percentage of
T-lymphocyte per white blood cell count by dextran floatation was lower and
more leukocyte, platelet contamination when compared with Ficoll - Hypaque

separation.

The ratio. of T-lymphocyte and them. There were many methods used
B-lymphocyte has been reported but for separating lymphocyte from the
varying in the results depend on the  peripheral blood such as 37 gelatin,
methods used to separate or identify glass  wool filtration, bouyanted
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density gradient . centrifugation and
This
initiated for the

FiCO]] = Hyp]que (1 ;2!3!4 617) 3

therefore
comparison of yield human peripheral

study is

blood lymphocyte separated by dext-an
floatation and Ficoll- Hypaque separa-
tion technique. The p:rcentage of the
T-lymphocyte prepared by those two
technique was identified by rosetie-
formation.

MATERIALS AND METHODS
Twelve mililiters of blood was
drawn from normal volunteers. The
blood was divided into two 6 ml
portions; one portion was mixed “well
with 0.6 ml of 6% dextran solution
with 0.6 ml of 300 IU heparin and
kept vertically in 37C incubater for
40- 50 minutes to allow red cell

sedimentation. The leukoeyte-rich plasma,

upper layer, was collected. The other
portion was mixed well with 18 ml
of normal saline with 0.6 ml of 300
1U heparin and overlayered on Ficoll-
Hypaque mixture (4.8 ml of 9% Ficoll+
2 ml of 347 Hypaque). The mixture
was centrifuged at 1000 rpm (400g)
for 40 minutes. The white opaque
layer between the plasma and Ficoll-
Hypaque layers was collected. The
cells obtained from those two methods
were washed three times with buffered
saline solution (BSS), pH 7.4, and both
were resuspended with 1 ml of Hank's
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solution. The cells were then counted,
so called total white blood cell count.
The cell suspension was diluted to

.":x106 cells/m! with Hank’s solution.

The T-roseite was determined
by mixing 0.2 ml of the adjusted
lymphocyte suspension with 02 ml of
5% sheep red blood cell suspension in
Hank’s solution, The mixture was
incubated at 37°C in a waterbath for
15 minutes and then centrifuged at
200g for 5 minutes and reincubated
overnight at 4C.  The supernatant
fluid was removed and the cell pellet
was resuspended gentlv with 02 ml
of Hank’s solntion. One drop of the
cell suspension was piaced on slide
and mixed with one drop of fetal
calf serum (or AR serum), as a fixing
agent. Using a second slide smeared
forward until nearly to the terminal
end of the first slide, tilted the smear
slide backward to allow the mixture
to flow backward and kept the smear
dry at room temperature- The smear
was fixed by flaming for 2-3 seconds
before staining with Wright’s stain.
Five hundred lymphocytes was counted,
those cells bound more than three
sheep red cells was considered to be
rosette forming cells or T-lymphocytes.
The percentage of rosette forming
T-lymphocyte was then calculated. A
differential leukocyte counting was
also performed on each specimen.
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RESULTS

The separation lymphocyte from
red blood cell by dextran floatation,
the blood cells were separated into
two portions after standing for40-50
minutes. The upper portion was
granulocyte - rich plasma conraining
mainly lymphocyte, granulocytes, pla-
telets, and lower portion was mainly
red blood cells with some leukocytes
and platelets.

By Ficoll - Hypaque separation,
the blood cells were separated into
two fractions after centrifugation. A
white layer appeared at the interface
region containing of mononuciear cells
and a small number of platelets and a
botiom fraction containing erythrocytes
and granulocvtes. The plasma layer,
upper layer, was clear and contained
no cells.

In this study of 10 normal adult
volunteers with the age of 20-30 vears,
the yield of lymphocytes when sepa-
rated by dextran floatation were 16.25x

100 + 6.43x109 cells/ml (range 8.6x
109-25.6x100 celis/m1) from the total
white blood cell count of 28.0x10°
~+ 6.06x106 cells/ml {range 15.3x100-

s

34.2x10° celis/ml), the differential counts
were 57.8 + 16.78% mononuclear cells,

41.1 +_17.62% neutrophils and 2.7 +
2.16% eosinophils and 64.2 + 10.04%
(range 40.1-74.2 ). The
lymphocytes obtained by Ficoll-Hypaque
separation wére 11.25x106 + 2.09x10?
cells/ml (range 7.5x100-13 8x106 cells
/ml) from the total white blood cell
count of 12.0x10% + 2.21x10° celis/m1
(range 7.7x106 - 14.3x106 cells/ml),
differential counts were 95.8 + 2.25%
mononuclear (range 93-100 ),
4.1 + 2.28% neutrophils (range 0-7%),
0.1 + 031% eosinophils (range 0-1%)
and 65.06 + 8.83% T -rosettes (range
49.3-74.6% ). The total white blood
cells and mononuclear cells counts by
dextran were more than by Ficoll
Hypaque, a significant difference, p<
0.05, respectively. The percentage of
the mononuclear cells differential count

T-roseties

cells

from both methods were aiso signifi-
cantly different p<0.001, but the per-
centages of T-roseite were not diffe-

rent.
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Table : Comparison of antinuclear antibody titer obtaining from each substrate

Antinuclear antibody titer
Serum pattern of
No. rat liver chicken red | goose red |human white P
cell blood cell blood cell blood cell

1 20 160 80 80 e P o
2 160 40 20 20 H, P
3 80 80 40 40 HoP
4 160 40 40 40 | Hie P
5 160 320 320 320 ek
6 40 40 40 160 H, P
7 80 40 40 20 H, P
8 40 0 " 70 0 H, P
9 10 10 10 20 HP
10 80 0 0 0 . P
11 80 80 40 20 H
12 160 160 160 20 H
18 80 160 160 40 H
14 40 0 0 0 K8
16 80 0 0 0 H, S
16 80 0 0 0 H, S
17 20 0 0 0 H'S
18 80 0 0 0 S
19 10 0 0 0 o)
20 - 5o 20 0 0 0 S
21 20 0 0 0 2]
232/ 640 0 0 0 S
23 640 0 0 0 S
24 640 0 0 0 S
25 320 0 0 0 s
26 160 0 0 0 S
27 160 0 0 0 s
28 10 0 0 0 S
29 160 0 0 0 S
30 640 0 0 0 S

Mean ' 172.33 37.57 31.67 20.67

#Fluores- 100 21.85 18.37 11.99

cence

H = homogenou type S = gpeckled type P = peripheral type.
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Histogram : Show time of sioraged substrates at-207C.

[ - ratlivercell B3 - goose red blocd cell.
BEE - chicken red [III] - human white blood cell.
blood cell

Discussion

In this experiment the rosette-
forming lymphocyte value assumed to
be T-cells (5,8) , of 10 nornal adulis
had the mean of 647 by dextran and
65% by Ficoll-Hypaque separation
which was in agreement with ‘other
reports. It was reporied that in nor.
mal 18-45 yeras old male and female
had 65% T-cells in blood (5). In
addition, by using sandwich radio-
immuno- labelling method for separat- ing cells and uncoated sheeo erythro-
ing lymphocyte from blood, it is re-

cyte was temperature—dependent in
ported that normal persons had 66% : ; :

that it occured maximally between
T-cells (8).

4-25°C and failed to occur at 37°C
The processes of lymphocyte (1). The nature of human T-lvmph-
separation by Ficoll-Hypaque base on ocvie receptor was unknown but it

the difference of density and relative
viscosity. Small and large lymphocytes
were different in the density and
relative viscosity (6). This reason could
answer the question that why do toral
lymphocyte count which was separated
by dextran solution was higher incre-
ased than by Ficoll Hypaque mixture.
By Ficoll-Hypaque mixture there was
small lymphocyte only. The phenome-
non of rosetting between rosette-form-
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was highly unlikely that the binding
was antigenically specific. The species
of origin of the erythrocyte was cri-
tical, however, in that resette did not
occur with uncoated human, rabbit,
pigeon, mouse, rat, monkey, cow, cat,
chicken or guinea pig erythrocytes
and thus far been seem only with
sheep, goat, horse and pig erythrocy-
tes. The rosette cell examined by dry
smear method. Because the pseudoro-
sette cells with occurred from granul-
ocvte, could be differentiate by exam-
ining its difference of nucleus. In
addition, the simear slide by kept for
record or for reevaluation for a long
[ime.
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