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ABSTR.ACT:

[-ocalizod leukocyte mobil izafion (tLM) study using qualitative

skin window tochnique origiaally described by Rebuck and crowley

are perforrned in 13 healthy Thai sdults. It was found that the time

relationship and percentage of different cell ty,pes unigration into the

local exudate are differed sig*ificantly from. those described by Rebuck

and crorvley bul comprrable to those observed mors trecently by rneny

investigators; The norms! pattern of f,Lild was also fqund in paiiente

with thalassemia aqld acute myelohlqstic leukemia in remission. De-

creased macrophage migration into the local exudate was fsund in 3

patients with SLE.

I ' ITRODUCI{ON charrber  ( l -3)  and can be local ly  induced

Local ized leukocyte mobi l izat ion (LLNl)  wi th a var iety  of  mechanical ,  thermal ,

is  a cornplex phenomenon,  involv ing and chemical  r t imul i .  
' fhe in t roduct ion

changes in the local  microc i rcu lat ion,  mi-  of  the sk in window technique by Rebuck

grat ion of  leukocytes,  permeabr l i tv  changes and Crowley (+)  has great ly  s t imulated the

wi th in the vascular  endothel ium, snd the qur l i ta t ive study of  induced inf lammltory

act ive process of  leukocyte emigrat ion out  exudates in  man.  Several  quant i ta t ive

of the vessel, This sequence of events modifications of the cov*rslip technique

hes been mainly studied in thc rabbit ear have boen rttempted rvith varying resulF
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{ 5-7 ); Scnn et al (7) by using the phe tic

rhin-chrmbor techniquc heve found three

different pattcrnr of leukocyte rnobil izrtion

in normr l  ind iv idusls  i .  e .  "peak",  "up-

rlope" and "high-plateau" typcs. T'he

physiologic cignificancc of differcnt kinetic

lcukocyte mobi l izat iqn type is  s t i l l  un-

known. In addi t ion.  oven in the norrnal

indiv idur l  the number of  loukocytes mi-

grated in to the sk in chamber var ied as

much as 7 fo lds (7) .  In  the l ight  of  the

knorv ledge that  the t imo rc lat ionshipa of

leukocyt ic  exudat ion in to r reas of  exper i -

menta l  bacter ia l  inv*s icn is  c f  great

importance in i imi t ing the spreaC of

in fect ion (8)  and may somehow be involved

in the in i t ia t ion or  s t imulat ion of  wound

heal ing (9) ,  tho qual i ta t ive Rebuck sk in

windorv technique is  adeqrrate for  c l in ica i

s tud y.

Pe r i t l i e  i n  1960  ( i 0 )  con f i rmed  ea r l i e r

findings of Rel.buck and Crorvley (4) that

at  about  1 io  1.5 hours fo l lowing in jury

(sk in window proceduro)  a heevy concen-

t rat ion of  mrture neutrophi l ic  granulocytes

rvas noted on the covers l ip .  This  phase

pers is led for  the f i rs t  6  to I  houre of  t t re

nonspeci f ic  in f lammatory cyc le wi th .  
only

minor  par t ie ipat ion by h is t i ' rcytes,  Iympho-

cytes and eosinophi ls .  At  the e ighth to

tenth hour;  mature iymphocytes began

appoaring in increesing numbcrs and by the

four tcenth,hour thay mrde up about  50 per-

, , .
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ccnt of thc local ccl lular exudste. The next-

phrse is thc preecnce of gessible macro-'

phrgee in rn incrcaring nurnbcr ro thaf

by the tweil ty - second to t$rcntv - fourth

hour they comprised over 80 percent of '

the  ce l l s  p reEcnt .

I {u l rpongs  and essoc ia tes  ( l  I ,  l2 )  in .

8n  a t tempt  to  s tudy  the  de fenso mecha-

n ism in  ch i ld ren  w i th  p ro te in  ca lo r ie

malnu t r i t ron  observed a  ' . rn ique pa t te rn  o f -

LLM in  hea l thy  ch i ld ren  and adu! ts ' .

which is m:rrkedly dif ferent frcm those

repor ted  by  Per i l l i e  and F inch  (10) .  Thev

have found ths t  there  is  no  s ign i f i can t

number  o f  l ymphocy tes  present  a t  an) .

t i rne  rnd  there  is  on ly  modera te  numbcr .

o f  rnacrophages ( less  than 50  pecent )  r t .

th*  twenty  four th  hour  o f  the  imf lamma- ,

to ry  cyc le .  These f ind ings  agreed w i th ,

those o f  Senn e t  a l  (7 )  and nnore  recent iy '

con f i rmed by  Freyre  and assoc ia t?s  ( , l3 )

t ' r ' e  a re  repor t ing  our  f ind in ls  o f  the

t y p i c a i  L L M  p a t t e r n  i n  n o r m a l  h e a l t h y

adu l ts ,  the  pr t ien ts  r ,v i th  acu t6  ieukrmia . .

tha lassemia  and SLE.

MATERTAL AND METI]OD
' l ' he  normal  rub jec ts  were  l3  med ica l

technology stud€nts. ' I 'hey 
were hemato-

log ica l l y  normal  aad f ree  f rom i l l i ness  or

recent  in fec t ion .  I 'he  mcthod employed

was a  mod i f i ca t ion  o f  the  g lase  covcrs l ip

techn ique or ig ine l )y  dee c l ibed  by  Rebuck .

and Crowley  (4 ) .  l ' he  sk in  ove i  e  smr lL

:';.-t
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area of the volar surfcce was shaved,

preprred with iodine and alcohol end then

was scrapcd with a etori ly scalpol unti l

the capil lary laycr of ths corium was

oxpoaed .  Theapp rox ima te l y  1x I  cm.

lesion wrs then covered with a rteri ie

coverslip which in turn was surmounted

by a c lean I  x  1,5 inch g lasc s l ide and

large adheriv6 tape. Tho cover slips were

renooved and replaced by a new one at 2,

4,  6,  8,  l2  and 24 hours,  a i r  -  dr ied,

etained with Wright's stain and mounted

on glasr slider. The preparatione were

then exrminc microscopically. Each prc-

parat ion wer carefu l iy  examined wi th a

low powor lens and its relative cellularity

dctermined rnd graded as 0 to 4 + (10) or

ccored by ur ing gr id (12)  up to the maxi-

mun of 100. The differential cell count

of 500 ccllr were done by the ,,f ixcd"

mcthod ( l , f ) .

Thc atimulatcd lesion rvere done by

apply ing a drop of  tubercul in  solut ion

( l  :  1 ,000 d i lu t ios of  o ld tubercul in)  or

d iphther ia toxoid bcfore apply ing the

covers l ip .  General ly  a l l  3  les ion s i tes of

the "noo -  s t imulated"  and , 's t imulated"

wera done s imul taneously on the same

srrn or tho opposite arm.

R.ESULTS

The pattern of different celi types

appcared in the locrl exudate on the

coversiip is shown in Trble i - III below.

I

During the first 2 hours therc cre mini-

mal cell migrrtion to the skin lesion but

most of them wcre polymorphonuclear

ncutrophils. Tho local exudates contained

incrcasing amount of nnigrated cells with

maximum between 16 - 24 hourg. Rcrultr

cf of differential cell counts done in thege

healthy individual confirmed the previous

f indings or  Kulapongs and Thongtong ( l  l ;

12) thrt the percentage of polymorpho-

nucloar neutrophils (PMNs) in tho local

exudste decreages with time from almost

100 percent at 2 hour to about 50 percent

at  2+ hour.  Eosinophi ls  and basophi lo

wero preEent in a very gmall amount not

exceoding 0.7 percent. Smrll lymphocytes

started appearing in the locrl exudate rt 4

hour wi th increasing amount  to s l ight ly

over 1 percent at 2,[ hour. Monocytes and

macrophages aecumulatcd increasingly

wi th t imo unt i l  reaching 45 percent  range

at 24 hour. The resulta obtained from

st imulat ion wi th tubercul in  aud d iphther ia

toxoid wcre pract ica l ly  ident ica l  to  the

nonst imulated les ion.

Normal pattern of LLM was found in

3 pat ionts wi th beta thalassemia syndrome

and 2 pr t ients wi th AML dur ing rcrn is-

s ion.  
' Ihre*  pat ients wi th systern ic  lupus

ery thematosus have ghorvn an unuaual

psttern of decreased macrophrge at 2+

hour period even when . gt!mulated with

tuberculin or diphtheria toxoid' L.E. cell

hes never been found in thc local exudate

of these 3 Patients.
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TABLS I-IItr: TYPES OF CELLS MIGRATE TO THE SI(IN WINDOW (MFAN* S'E.)
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COMMSNTS

The morphologic characteristics of

the inflammatory exudate rre easiiy repro-

duciblc. The injury produced by thc

abrasion and the continued application of

the coverslips [is sufficient to reproduce

the complete inflamnnatory cycle described

by Rebuck and Crowley (4) using tuber-

cuiin solution and diphtheria tosoid, The

neutrophil ic granulocyte is considered 'the

cell of major importance during earliest

phase of the local inflammatory reaction

which determines the success or failure of

microbia l  invasion (15) .  I ts  Prompt

arrival in adequate numbers at the site of

injury constitutes thc first l ine of defens*

against such invasion. The delayed and

diminiehcd granulocyte rcsponse has been

interprcted as a partiel explanation for the

suscept ib i l i ty  of  loukemia (5,  10,  16,  17)

uncontro i lod d iabetes (18) ,  a lcohol ism (19) ,

and a child with ths presence of serum

le ukotax is  inh ib i tor  (20) ,  to  in fect ion.

During early stagos of inflarnmation, ph:r-

gocytos is  ia  at t r ibutable a lmost  ent i re ly  to

polymorphonuclear neutrcphils ( Pfr{Ns )

probrbly for the simple resson that these

cel ls  are abundant  in  the c i rcu lat ion and

most  readi ly  invade the are* o i  in jury.

The PMNg are blood - borne s$ func-

t ional iy  meturc cei ls  and are at t racted to

the invedrng microorgrn isms or  thei r

product  through posi t ive chemotaxis .  Bel l

1I

et rl (21), had damonstrated that thc anti-

brcterial functions of leukocytes derived

from inflarnmatory exudatog after dormal

abrasion (akin window technique) and

those derived from peripheral blood were

comparable, suggested that, at least in

normal eubjects, leukocytes do not undergo

g functional alteration duriog the complex

proces$ of t issue mobii ization. Later in

the inflammatory process, the major pira-

gocytic cell type Present is the macrophage'

1'his cell type rnxy eithsr be blood-borne

in the immature form, the monocyte (22-

24), or may arise from the differentiation

and proliferation of ceiis at the site of

inflsmmation (25)' Rebuck and Crowley's'

data (4) obtained with skin window tech-

nique supported the earlier believes that

lyrnphocytes can transforn'! to rnacrophtge"

l{ecent reports cf both in vitro and in

vivo experiment lend ite strong support

(2+)  In e i ther  case,  maturat ion cont inues

at  tha in f lsmmatory a i te .  Eosinophi ls  end

basephiis are usually pres€nt in a Yery

smal l  p t rcentages.  Eosinophi ls  are being

postr.rlated to represent a ceilular xspect of.

the immediate '  tvPe hypersensi t iv i ty  (26)

s ince h igh eosinophi l  count  is  found in

the sk in window of  atopic  pat iont  s t imu-

lated local ly  wi th of fending a l iergen'

The typ icr l  LLM pat tern in  the pat ient

with acute leukemia consisting of delayed in

the in i t ia l  PMN ,u* |onr . .  In  compar ison
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i ; '*tttt norr4al control, the init iat'responre is
' - ' ' '

, , 1 iparse, and maximrl cellularity develop'
5 i , t i  r - \  r . r  - .  

' L

:-'. '6Eo,st"tty (5; 10,'16,' l7)' 
, 

T'hcse ab-

*,,*biit"fititt :'rcturned to rrormrl dwing

':1"

:.rrnpt*:
i.,rpmirrion *c obrerv(d by iheso invectipatoro

and in our Prticntt. Tho finding of de'

.. .crcaBed macrophage population in the locrl

lchi tdren ( 12, 13 ) . Wa have, . not

iinmunbtigicit status, pha[oeytie f"iff i.ng

'function,, opso4lp aciivity, Tuftaln ectivity -

and..fcbiil9. responrc in thilassernie will. bg

prrblished by thc ruthor (P.K ).

coxer,i-rgroN 
-' t ' '  ' . '"

,' our', iina;u; of locrlizei l.oho"ytu
imqbil ization *uayln1n g qtntitriivc' Rebu'e.k

Skin- windowt inr herltby Thri iduln ero'l

eignificantty difforbd from thoso originatly

rcported by Rcbuck and Crowlcy l(t) and

Pcrilt io it ial (10) but idcaticel to th;

more r:cent works by S_cnn et rl [!3), By

urinq.!hir 
,tocfrnique,,we 

hrvo ,found thrt

tha 
LLM in tto .prtl"nts'olith icutg'my1

cloblartic leukemia in rcmission rnd
.. :-

patients with tha!1oe,oia are normal; 
.but

tho 
rnacrophr8e mlrrti.on o1 trrlsforrn:.t on

rt the infhmmstory site i'n plfientr wiih

ESL rre decrqasod sigalficantly. - .

t , .

ii.."tta"',a of / our prtienis with SLE 'ie
'l

; i ,-gonfirmcd by tha simikr' result '  obtained

i$,*ft"r diphthr rie toxoid stimulrtion' These

l i i r l . .  l -  .  : : '  - ,  ,  , . - .  - -J  ^- r r  * - r : - . - ,1;,,: *ry relrted to the decreased ccll-medilted

immunity strta rs lecn in rmlnourished

, l u"on L. E. ,cell in the locrl exudrtc rg
F r  \

,/ 'ob..r"ud by Perill ie ct rl (27). : lhd

$i";^^i.r;.r" .rr f rcouent infectionr and'  bscocietion' ,of frcguint , infections and
. ' i

,,,,lthrhssemh 
ryndrorne is well knowry' 1]ho

I :undcrlying mcchrnism of its unuoual

l;a;se'lptibility is rtill u.nkown. The revii:wr
;; :,,
$;, of tttit perticuler subjcct ;ncluding' its

')

i"ij"-  ̂ .:]t '
i-l'ii::::.?
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