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ABSTRACT.

The new modification of the

surface adherence technique for

separation of lymphocytes from

p e r i p h e r a l  b l o o d  i n c l u d i n g  t h e

ut i l izat ion of cotton f iber in place

of nylon wool and the el iminat ion

of plasma trapping volume by

using the plast ic syr inge instead

of test tube was tested in 26

blood samples. The highly puri f ied

lymphocy te  popu la t ion  (aa .so  -  ta .

79"/ ) witn- 60 - 70 "/ of. the original

lymphocytes and normal ratio of

l y m p h o c y t e  s u b p o p u l a t i o n s  w a s

o b t a i l e - d  ,  . c  o m p a r a b l e  t o  t h o _ s e

separated by the density gradient

# *
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c e n t r i f u g a t  i o n  ( n i c o t t  -  U v p u q u " )

technique. The addit ional advantages

of this technique are the shortest

t ime required, the el iminat ion of

excessive manipulat ion of cel ls and

chances of bacter ial  contaminat ion'

INTRODUCTION.
At present there are a number

of methods bY which lYmPhocYtes

essent ial ly f ree of granulocytes and

red blood cel ls contaminat ion can

be obtained from Yenous blood

for use in var ious immunological

studies. Three dist inct stePs are

usually involved: sedimentation of

recl  blood cel ls;  seParat ion of

granulocytes from lymphocytes; and

removal of  remaining red blood

cel ls.  The most important steP is

the removal of granulocYtes from

lymphocytes which can be achieved

by: surface adherence technique
/ \

using the nylon fiber (1, 2), cotton

/ \ / \ l \
(.a,aJ, glass wool t5,6/, glass \7,8/

or polysterene beads (n) wide -
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s u r f a c e d  c o n t a i n e r s  ( r o ,  r r ) ,

phagocytosis of carbonyl i ron f i l ings

followed by centrifugation or bY

introducing a magnet into the cel l
/ \

suspension IrZ, fsJ; density gradient

technique using albumin ( f  a,  f  u),

dextran, methyl  cel lulose. f  icoff  ( f  O)

/ \
or Hypaque (17,).  These methods

are not always ent irely sat isfactory

because they are not onlY time -

consuming but also 'require Iarge

quantity of blood sample. These

obstacles are partlY overcomed bY

the simplified densitY gradient

cent r i fugat ion  techn ique us ing

Ficol l  -  Hypaque * ixture ( ta).

We are describing the usefulness

of the modified surface adherence

technique using cotton fiber which

is very simple and the highlY

pudfied lymphocyte suspension can

be obtained within 15 minutes.

MAT$RIAT AND M$TflODS.
leukocyte- rich plasma: ren

millil iters of venous blood samples



from 26 adult volunteers were

collected into the heparinized sterile

plastic syringe. The leukocyte - rich

plasma samples were prePared bY

the dextran sedimentation technique

t1 eJ.

Lymphocyte separation: Cotton'
Iiber adherence technique:

Leukocyte - rich plasma samPle was

transferred into a sterile plastic

syringe (u - ro ml. capacity) containing

200'300 mg. of ster i le cotton f iber '

A f  te r  1  5  mi  nu tes  o f  occas iona l

inversion the plasma samPle was

expressed from the syringe. T!"

total plasma volume, leukocYte

count, differential count and trypan

blue viabi l i ty test (zo) *"r"  carr ied

out before and after the procedure.

Density fradient centritugation

tochnique: Two mi l l i l i ters 'oi

leukocyte'r ich plasma sarnple was

gent ly  p laced over  the 3 ml .  of  a

freshly - prepared mixture of 24 parts

t43

f
of 9' /  Ficol l  [Pharmacia, Uppsala,

. \
Sweden,) and 10 parts of 34,/ Sodiurn

/
d i a t r i z o a t e  I H y p a q u e ,  W i n t r o P

\
Laboratories, N.Y.J. After centrifugat-

ion at 150 x g for 15 minutes, the

l y m p h o c y t e  -  r i c h  l a y e r  a t  t h e

interphase was collected, washed 3

times with Seligmann's balanced salt

/ \
solut ion l t0J then resuspended in

the AB serum.

The percentages of B and T

l y m p h o c y t e s  i n  p l a s m a  s a m P l e s

were determined by the roseite

fo rmat ion  techn ique ( r t )

RESUtTS.

1. The average percentage of

lymphocytes in 26 plasma samples

tested was 39. 34 + 8.921!,  and those

obtained'from cotton fiber adherence

techniqub and Ficoll - Hypaque density

gradier i t  technique were 83.30 !L4.81!

and 95.92 + 2.77/" respect ively.

2. There is no significant

difference between the percentages
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of B and T. lymphocytes in the

blood samples obtained frorn these

2 methods.

3. The perceni recovery of

lymphocytes of borh methods are

comparable, between 60 - 701! of

total lymphocytes in the original

sample.

CO[,tMENTS.

Highly purified lymphocyte

population in the test system is

essential for most the immunological

s t u d i e s .  V a r i o u s  m e t h o d s  f o r

purification of lymphocyte suspensions

have been described. Of these, !h"

two most widely used are the' glass

or nylon wool adherence technique
/ \
[1 ,2 ,5 ,6J  and the  dens i ty  g rad ien t

centrifugation using Ficoll - Hypaque

. / \
mixture \77,I8,22). Although the

former method is more feasible than

the latter, the serious disadvantage

of B - lymphocyte loss .secondary to

the adhesion of rhese cells to the

'v 
ol. 7 No. i:-

nylon fiber renders it suitable only

f or certa in type of studies. Our

modif icat ion of the cotton f iber in

the syringe not only eliminate the

B lymphocytes loss but also minimize

the total lymphocytes loss secondary

to large trapping volume within the

cotton or nylon f iber mass as

obser;ed in the convent ional method

[41. In addit ion, this part icular

method required only 15 minutes

(compared to 2 - 3 hours when the

Ficoll - Hypaque technique is rr"a)

with minimal manipulat ion of cel ls

and chances of bacter ial  contami-

nat ion and also much less expensive.

CONCI,USION

Highly purified lymphocyte

population are successfully prepared

frgm peripheral  blood by the cotton

f iber adherence technique. The

main advantages of this technique

are the shortest time required,

min ima l  ce l l  man ipu la t ion  and
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chance of bacter ial  contaminat ion,

higher rate of lymphocyte recovered

whi le the rat io of i ts subpopulat ions

remain unaltered.
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n rx; fr' n ar norlfi fr nurun JilT-uilT{
?tr' ltrtlJ [Unt:tiln Lymphocytes X11-]

peripheral blood LLUlJ surface adherence
I  a ,

fl ' jUnl: [{ cotton fiber ttyll.{ nylon
A  v  \ l | e  q Y

wool n.lfifl"dutOl plasma L'l;J1nLtn3 [{
t ^

,
plastic syringe li.YlUUnOflttn'15:TlJfil

n'ln zunnr:n:rq16ofls]-rodr{ .26

TlU ? ' lU?1 pur i f ied  lymphocy te
A  . g w a '  i  d

population ltt[un lfl iln1tilnud.ln.' 83.30

+ 14.79 /" ntnilTil'}il 60 - 70 /" 10.1

original lymphocytes

V d a d Y

1l0Fl1J0.:'lt 'Ltfl fl LYmPhocYtes Fl?B
X a a  ^  e  v

cotton fiber llfifl 'elnUl?nlUOUff9l0fli: ' l

V a , w
Y t f n t : f , 0 l t f l U  c e l l s  t u 0 3 O 9 ' l : 1 l J O , J

q J :
,  A v

bacterial contamination L0nqlnUU'l
. :

?,,1U?'l normal ratio 1;0.1 LYmPhocYte
A  u u  A  o  4  |  r d

subpopulation YlttUfl tfltlJuil ' l t]Jtil:tjU
d v J l a a

t? lUUnU lymphocy tes  v l t tUnLf lU?t r '

density gradient centrifugation (Ficoitr-

Hypaque) rJ:rn g'lrarnfi \fi \ilrte'rnorrri"uunu


