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The ratio oi i-lynrpliocytc and

B-lymphccyte has been reported bur

varyrng !n the resuits depled on the

nethods ured to separi.tte cr idciiiify
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ABS'I'FiACT

The prescnt .apor Jcscrib:d a technrqie lbr isf,l:ltion of lymphocyte from l2 ml
rvhole btord bv.rhe uetho,is of dexrran iloararion and Ficoll-Hypaque separation.
Wh:n dextran rv:is uietl as a separating ageat the whole blood cclls were
sep3rated inlo rrvo parts, rhe lorver p']rr was alr'r.tcst rcC cell( 'and sonrc

leukocytes and platelers. The upp:r part was rvhite blood ccll - rich plasma.

l'he toral r.vhite bicod cell count were 28x105. 6.06x106 cells/ml which were

l6.2jxl06 * 6.43x106 ceils/ml of monocuclear ce!ls and conrained 64.21 + 10.40%
'f- rosertes. Wiih Ficoll-llypaque separ*tion, the biood wes seDarared into two
fractions. fhg brtron fr:rction ccntainid trvihrocvte and grrrulocyte. The
white brnd, upper fr.rction, contalned roral molonucleai cells of ll.25xt06 *
2.09x106 cells/ml fionr t()tal white blc.:i c:!l counr of 12.0x106 . 2.2txt06
cells/mi and 65. 06 + 8.83% T- rosettes.

The number of lynrphocyte obtained fro;n dexrran f'loatation was ntorq
high:r than from Frcoll-FIypaque separlrion. Hcrvever, rhe p:rcentagc of'
T.lymphocyte per rvhite blocd cell count by rlexrran florration was lowcr and
more leukoclte, platelet contamination when com;ured rvirh Ficolt - Hypaque
separation.'

thsm. Tbere lrcre many methods used

fo; separ.rring ilmphocyte fronr the
peripheial blood such as 3:4 gelarin,

giass u ool {'iltrario:r, bgu}-anted
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density gradicrrt centrifugation and

t1^.ra1). ThisFicoll - I{ypaque

srudy is therefole initiated for the

comparison of y''ield human peripheral

blood lymphocyte separated by dextran

Itoatalion and Ficoll-Hypaque separa"

tion technique. The percentage of the

T-lvmpbocyte prepared by those two

technique rvas idenlified by rolette'

formatiorr.

MATER]ALS AND METHOT S

Twelve mililiters ol blood was

drawn from normal volunteers. The

blood was Civided into lrvo 6 ml

portions; onc portion was mlxed well

with 0.6 ml of 6% dcxtran solution

wirh 0.9 ml of 500 lU heParin and

kept verticaliy in 3?'C incubator for

40-50 minutes to allow red cell

sedimentatior'.Ihe leukoclte-rich plasma.

, upper larer, was collectcd' The other

portion was mixed well with 18 ml

rcf nornral salinc with 0.6 ntl ol 500

tU heparin and overlayered on Ficoll-
Hypaque mixture (4 8 ml of 9X Ficoll+

2 ml of 31% I l)'paquc). The mixiure

was ce;trifuged at 1000 rpm (400g)
for 40 minutes. The white opaque

laler berween rhe piasma and Ficcll-
H\ Diique la) ers was collected. The

ceils obiained from those two me:hods

rvere washed three times with bufl'ered

saline soturion (BSS), pH 7.4. arld both

were re:u:l:endeci rvitb I ml of Hank's

Bull Chiarlg Mai AMS

solution. The cells were thcn ccunted,

so called 1q121 l'hi:e blocd cell count'

The cell susoension was diluted to

5r | 06 ce!ls,'ml rvitb Hank's solution'

The T- rosetle was determined

by mixing 0.2 ml of the adjutted

lvinphocy(c suspension rvith 0 2 ml of

5% sheep red blood cetl su:Dension in

Hank's solution The mtxlule was

incubar.'ri at 37'C in a waterbath for

l5 minu es lnd then centrifluged at

2009 for 5 minutes and reincubated

overnight at 4'C. The suPernatant

fluid rvas remcved and tbe cell pellet

was resuspended g3ntly with 0 2 ml

of Hank's soluticn. One droP of the

cell suspensicn was placed on slide

and mixed with cne droP of fetal

calf serum (or AB s:rum), as a fixing

agent. Using a .econd slide smeared

forrvard until nearly to the terminal

end of the firsr slide, lilted the smear

slide backuard to allow the nrixture

to flow backward and kept the snlear

dry at room temperature 'lhe smear

was fixed by f iaming lor2-3 seconds

b:fore stairring rvilh Wrighr's stain'

Five hundred lvmphocvtes was counted'

those cells bound more lhan three

sheep red cells was considered to be

rosette forning cells or T-rymhoc!tes'

The percenrage oi rosette forming

T-lymphoclte was then calculated' A

differential leukocyte' ct'ultiing' was

/flso performed 9n each sP.cimen
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}lESULTS

The scparation ll mnhocyte from

red blood cell by dextran floatalion,
the blcod cells w€re scparated into
two porrions after :tanding for 40-50
mil)utes. The upper porrion rvas

grirnuloc) rc - rich plasnra conrainir.g

mainly lymphoc] te, granuloc\tes, pla'

telets, and low& porriorr was rnainly
red blood cclls rvith :ome leukccrtes
and llatelels,

By Ficoll - Hypaque separalion,

the blood cells were separated into

two fracrions after centrifugation. A
white tayer appeared at the interface

region containing oi nlonoDuclear cells

and a small number of plarelers and a

bottom fraction conrainingerythrocytes
and granulocl tes. Thc plasma layer,

upper laycr, was clear and containd

no cells.

In this study of l0 normal adult

volunreers whh rheage ol20-30 years,

rhe _,-ield o[ lymphocyres wben sepa-

rated b), dcxtran fioatation were 16.25x

t06 + 6.43x106 cells,/ml. (range 8.5x

106-25.6x 106 ceils/ml) l'rom the total

white blood cell eount of 28 0x106

| 6.06xt06 cells/nrl (range l5.3xlO6'

17

.34.2x I 06 cclls/ml), rhe diftcrenrial counts

were 57.8 ! 16,18x mononuclear cells'

4l.l L 17.62x neutrophils and 2.7 +

2.i6% eosinophils and 64.2 :! 10.042

T- rosettes t rangc 40.1-74'2). The

lynrphocytes otitained by Ficoll'Hy oaquc

separarion were I1,25x106 | 2.09x106

cells/ml (rangc. 7.5x106-l 3.8x106 cetls

/nrl) fron the iotal rvhite blood cell

counr of 12,0x105 + 2.21x106 ceils,/ml

(range 7.7x106 - t4'3xl0o c:lls/ml )'

difierential counts were 95'8 ! 2.25%

mononuclear cell i rangc 93-100t'

4.1 ! 2.28% neutrophils ( range 0-7I)'
0.1 i 0,31% eosinophils ( range 0-lZ)'

and 65.06 + 8.832 T-rosettes (rangc

4g.8 - 7 4.6% ). i The total white btood

cells aod mononuclear cells couots by

dextran were tnore than bY Ficoll

I{vpaque. a significanl difference' p<

0.05, respectiveiy.. The percentage of

the mononucledr cells differcntial count

from both methods were also signifi'

cantly difleioni p<0,001, but the per-

cenragcs of Ti-rosette wcre not diffe-

rent. i
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Dlacu6slon
ln rhis cxPerirnenl the rosette-

folming lymphocyte value assutned to

be T-cells (5'8), of l0 normal adults

had the mean of 5l% bY dextran and

65 I by Ficoll-Hy"paque separatton

rvhich was in agreement with other

reports. lr was reportcd that in nor-

nral 18-45 years old male and fcmale

had 65% T-cells in blood (5). In

addition, by using sandwich radio-

immuno- labellinB melhod for separat-

ing lymphocyte from blood, it is re-
portcd that normal pcrsonr had 66L
.l'-cells (8).

The ptocesses of lymphocyte

scporation by Fiooll-Hypaque base on

rhe differencc of deosity and rclative

vrscosity. Small and large lymphocytcs

rvere different in the density and

relarive viscosity (6). This reason could

aDswer the quesdon that why do rotal

lyrnphocyte count which was separatcd

by dextran solution was'highcr incrc-

ascd thrn by Ficoll-Hypaquc mixture.

By Ficoll-Hypoquc mirture rhere was

smsll lymphocyte only. The phcnomc-

non of rosetting betwecn tosette-form-

ing cells and uncoated shcep crythro-
cytc wils tcmperature-dependent in

rhar it occurcd maximally between

f-25'C and fsilcd to occur at 37'C
(lL The narurc of human T-lymph-

ocyte receptor was unknown but it
wss highly unlikely that the binding

was anrigenically specific. The species

la

of origin of the erythroclte was cri-

tical, however, in that ro:ette did not

occur with uncoated human, rabbit'

pigeon, mouse. rat' monkey, cow, cat'

chicken or guinea pig er!'throc!'tes

and thus far been seem only with

sheep. goat, horse and pig erythrocy-

tss. The rosette cell examined by dry

smear method, Because thc pseudoro'

serte cell; with occurred from granul-

ocytc, could be differentiate by cxam-

ining irs difference of nucleus. In

addition, tbe smear slidc by kept for

record or for recvaluation for a long

fime.
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