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The rario. of T-lymphocytc and

B-lymphocyte has been reporred but
varying in the results depend on the
methods used to scparare or identily
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COMPARISON OF PERCENTAGE OF T,-LYMPHOCYTE WITH
NUMBER OF LYMPHOCYTE IN HUiIAN PERIPIIERAL BLOOD

OBTAINED BY TWO DIFFERENT METHODST DEXTRAN
FLOATATTON AND FICOLL-HYPAQUE SEPARATION TECLNIQUE

Pakorn Thaiyanan M,Sc.'
Vicharn Virbayasai, M.D., Ph.D.**

AE}STRACT
The present paper described a technique for isolation of lymphocytc from l2 m1

whole blood by the methods of dcxtran floaration and Ficoll-Hypaque separarion.
When dexrran was used as a separaring agent tbe whole blood cells were
seoaratcd inro two parts, the lower parr was almost red cells and some
lcukocyles and pla(elers. The upper parr rvas white blood cel-rich plasma.
The total whire biood cell counr wcre 28.0x106 t 6.06x106 cells/ml which were
16.25xl06 | 6.43xi06 cells/ml of mononuclear cells and conrained 64.21 + 1g,g4y
T-rosettes. Wirh Ficoll-Hypaque separarion, the blood was separated inro two
fractions. The bononr lraction conrained ervrhrocvre and granulocl.te. fhg
white band. upper fraction, contained toral monoDuclear cells ol I1.25x105 !
2.09x106 cells/mt from rolat whire blood cell count of 12.0x106 I 2.21x106
cells/ml and 65 06 + 8.832 T-rosertes.

The number of lymphocyte obtained from dexrran floatalion was more
higher than fronr Ficoll-Hypaque separalion. However, the percentage of
T-lymphocyre per whire blood cell count b)' dextran floatation was lower and
more leukocyre, platcl€r contaminarion when compared wirh Ficoll - Hypaque
separation.

them. There were many methods used

for separating lymphocyre from the
peripheral blood such as 3l getarin,
glass wool filrration, bouyanted
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density gradient centrifugation and

Ficoll- Hyplque rr'2 3r4 b'/r. Tllis

study is therelore initilted for lhc

comoarison of lielC human prriphcral

blord lymphoclrc seoarateJ b) .ev an

floatation and Frcoll HvpaqLte .cplia-
lion technique. .flrc p,rcenl.agc of rhe

T-lvmphoclte lirr'p3rcd by ihosc rvo

technique l'rs identrfied b1 ro,:crlc-

form a tion.

IVIATIIRIALS AND ME'TI{ODS
.Iwelve riiililiters oi blood ,vits

drawn from normal voluntcers, l'he

blood rvas divitied into tNo 6 n)l

portions; one portion rvas mixed ,vell

u'ith 0.6 ml of 6 7. dextran solulion

with 0.6 ml oi 500 lU heoarin and

kept vertically in 37'C incubatcr for
40 - 50 minutes to allorv red cell

sedimenration. The leukoci te'rich plasnra'

upper layer, rvas collected. The oiher

portion was nrixed rvell with l8 ml

of normal saline rvith 0 6 ml of 500

lU heparin and ovcrlayered on Ficoll-
Hypaque mixture ( 4.8 ml of 97 Ficoll+

2 ml of 34X, Hypaque). The mix ure

was centrifuged ar 1000 rpm ( 4009)
for 40 minurcs. The white opaquc

layer betrveen the plasrna and Ficoll-
Hypaque la.vers was collected. Thc

cells obtained from those two methods

were washed three times with buffcred

saline solution (BSS)' pH 7.4' and both

were resuspended wirh I ml of Hank's
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solution. The celis were th€n ccunted'

so called total \\'hite blood cell count
-Ih: celi suspension rvas ciluted to

5x106 cells/nrl silh [{atrk's so]uticn.

ihe l'-;'oselte was ceterntincd

by nrixir:g 0 2 nrt ol thr-' adju:ted

ll nrphocl ie .uspr'n.icn rvirh 0 I ml of

i% sheep red bloc,d cell susnen:lon ln

llank's sclrr:ion, 'fhe nlirlure rva:

incLrb:red at 37'C iir r rvaterb'tth fot

l5 minutt's and tilen centrifugcd at

200g for 5 minrrtes and reincubated

overnight at 4'C. The supernatant

lluid rias re'rroved and the cell pellet

rvas resuspended gcntly wiLh 0 2 llrl
of Hrnk's solntion. One drop o[ the

cell suspension \ras placed on slide

and mixed lith one droP of fetal

calf serum (or AB s:rurr)' as a lixing

agent. Using a second slidc smeared

forward until nearl!' to the termindl

end of the Iirst slide, tilted the smear

rlide b.rcksard to allorv lhe mixture

ro flow backward and kept lhe smear

dry at room tenlperalure' The smear

was fixed by flarr:ing for 2-3 scconds

before staining rvirh Wright's stain.

Five hundred lymllhocytes was counled,

rhose cells bound more than three

sheep red cells was considered to be

rosette forming cells or T-lymphocytes.

The percenlage of rosette forming

T-lymphocyte rvas then calculated. A

differential leukocyte countlng was

also performed on each sPecimen.
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NESULTS
The separation lymphocyre from

red blood cell by dextran floaration,
the blood cells were separaled into
two portions afrer standing for40-50
minures. The uoper portion was
granulocyte - rich plasma ccnraining
rna inly lymphocyte, granulocyres, pla-
telets, and lower portion was mainly
red blood cells wirh some leukocvles
and platclets.

By Ficoll - Hypaque separarion,

the blood cells were separared inro
trvo fractions after centrifugarion. A
white laler appeared at rhe interface
region containing of mononuclear cells

and a small numtrcr of platelets and a
bottom fraction conraining eryrhrocytes
and granulocytes. The plasma layer.
upper layer, was clear and contained

no cells.

In this study of l0 normal adult
volunteers with the age of20-30years,
the yield of lymphocyles when sepa-
rated by dextran floatation were 16.25x

to6 1 6.+lxtO6 ceils/ml (range 86x

106-25.6x106 cells/ml) from rhe roral

white blood cell counr of 28.0x106

-+ 6.06x106 cells/ml irange 15.3x106-

I16

3,1.2x106 cells/ml), the differendal cotrnrs
were 57.8 + 16.78% mononuclear cells,

4l.l +- 17.62X, neutrophils and 2.7 L
2'f6Z eosinophils and 64.2 +- 10.04U

T-rosettes ( range 4O.l-74.2 ). The

lymphocytes obrained by Ficoll-Hypaque

separarion were I | .25x | 06 t 2.09x l0'i
cells/ml (range 7.5x106'13 3"166 cells

/ml) f'rom the total whire blood cell

counr of 12.0x106 1 2.21x106 cetls/mt
(range 7.7x106 - 14.3x106 cells/ml ),

ditt'erential counts were 95.8 +- 2.251L

mononuclear cells t range 93- 100 ),

4.1 ! 2.28% neutrophrls (range O-7%),

0.1 t 03ll eosinophils (range 0- 17,)

and 65.06 t 8.832 T-rosettes ( range

49.ts - 74.6ii ). The total whitc blood

cells and mononuclear cells counts by

dextran were more than by Ficoll

Hypaque' a significant difference, p(
0.05, respcctively. The percenlage of
rhe mononuclear cells differential count

fronr bcth methods were also signifi-

canrly differeot p<0.001' bttt the psr-

centages of T-rosette were not diffe-
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Tsble: Comparison ol antinucleat antibody titer obt8ining fffi
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Dlscusslon
In rhis experiment the rosetre-

formlng lymphocyre value assumec to
be T-cells (5,8) , of l0 nornal adulrs

had the mean of 64% by dexrran and
65% by Ficou-Hypaque separarion

which was in agreement with orher
reporrs. It was reporred rhar 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 merhod for seprirar
ing lymphoclte from blood, ir is re-
porfed rhat normal persons had 66.1

T-cells ( 8).

The processes of lymphocyte
separation by Ficoil-Hypaque base on

HrstoEram i Shov time of s,oiagcd substrates sr-2.:!aC.
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ffil = goo,,. red|.,b j c-:ii.

fEn = 1""-,n.rr'hlte i.15ca ceU..

the difference of densiry and relative
viscositv. Snrall and large t)'mphocytes
were difl'erent in the densiry and
relative viscosiry r6) This reason could
answer the question tllar rvhv do tolal
lyntphocyte count which wa,s separared

by dextran solurion was higher incre-
ased rhan by Ficoll Hypaque mixrure.
By Ficoll-Hlpaque mixrure rhere was

small lymphoc)re onty. The phenome-

non of roserring betrveen rosettc-form-
ing cells and uncoated sheec er,v-thro-

cyte was temperarure-dependent in
that ir occured nraximally between
4-25'C and failed to occrr ar 37'C
(l). The nature of human T-lymph-
oc){e receptor was unknown but it

F.t
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was highly unlikely thar rhe binding
wai anrigenically specific. The species
of origin of the erythrocyte was cri-
tical, however, in rhat resette did not
occur rvith uncoated human. rabbit,
pigeon, mouse, rat, monkey, cow, cat,
chicken or guinca pig erythroc-v''tes

and thus far b:en seem onh, rvirh
shecp, goar, horse and pig erlthrocl,-
tes. 'Ihe roserte cell examined bv rJry
smeitr method. Because the pseudoro-
selte celis rvith occurred from granul-
oclte, could be differenriare by exam-
ining its dilference of nucleus, In
addition, lhe sirtear slide by kepr tbr
record or for reevaluation for a long
linre.
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