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ABSTRACT

Study of leukocyte alkaline
phosphatase activity in diseases by

rhe semiquantitarive hisrochenrical

rechnic of Kaplowr2T) It found rhat

the leukocyre alkaline pht sphatase

score markedly increased in patients

wirh carcinonra of lung. liver, gall blad-

der, sromach, colon, rectum and cervix

and in bacterial infection but slightly

increased in viral infection. whereas

this enzvme activity was lower than

normal in acute ntyeloid letrkcmta.

INTRODUCTION

Leukocyre alkaline phosphalase

( LAP ) is an enz]'me capable of

hydrolyzing a wide variety ol phos-

phomonoesrers( | )' The activity of this

enzyme has bcen exhrbited by both
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histochemical and biochemical assays

{2'3)' 3, numcrous cytochemical studies

in healrhy human leukocytes indicated

that rhis enzyme can be detecred only

in tne cytoplasm of a few band or
segmentcd polymorphonuclear neutro-

phils(4)' The alterarion ol enzyme

activitl may be take place in those

cells by a variety of physiological and

pathological conditions.

This enzyme leukocyte has been

found much lower than normal in the

neurrophils o[ chronic granulocytic

lspkgm1.(5-l l\ paroxysmal nocturnal

henroglobinuria 
( I 2), and sickle - cell

6n",nin(13)' The absence of thts enzyme

activity was also found in hypophos-

pharasia 
(14), however it is greatly

increased in polycythemia vera (8'9'

.Departnrent of Clinical Microscopy, Faculry of Associated Medical Sciences'

Chieng Mai UniversitY.

"Departmcnt ol Patholog!, Facrrlty of Medicine, Chiang Mai University'



lo

I I.t 5), ,nn s1.pi6yo. is 
(8,9), tbrombocy-

topenia 
(8)' Hodgkin's disease ' l6)'

ph)-siological leukocytosis ( l7' l8 )'

leukemoid reaction ( lU' lY 
" a:ule

inf ramnration t20), pr"gnun.y (21-23)

and foilowing the administration of

46111 (24,25).

Jedwab, G.A., et. al. (26) found

thar the mean leukocYte alkaline

pho.phatase score is highly elevated in

seven patients witfi ovarian tumors

and in six pateints with cerlical canccr'

but moderarelY elevated in sevdn

cases of rvell-drfferenliated adenocar-

cinoma of the enooilletrium, and

slighrly elevaled in eleven postnlenopau-

sal women rvith benign leionryonlas.

However, the studv of leukoc\ tc alkltline

phosphatase activiry in petrents with

neoplasm is still required nrore evidellces.

In rhis experiment, we delerntine the

qualirative alteration in the leukocy"te

alkaline pho.phatase activity of diseases,

parricularly in patients u'ith various

neoplasnrs.

MATERIAL AND METHOD

Blood samples were obtained irom

rhe fingcr tips of 30 ncrmal healthl
adults as well as from 84 patrents

ovith various di.erses as shown in
Table I. Thos: blooC samples estim.rted

for total whi(e cell count, routine while
blood cell differential count and rhe
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leukocyte a lka line phosphatase staining'

The LAP staining and scoring technic

were those described by Kaptow (27)'

For the concentration of whire blood

cell smears, the modification of Kaptow

$as performed by using bLrffy coat

blood collected from heparinized mi-
crohemarocrir rube after rhe centrifuga-

tion. The fre.hly prepared bulfy coar

blood smear was fixed with cold
formalin merhanol (0-5'C), and then

incubated with the subsrrate those

consisring of sodium - alpha - naphrhyl
phosphate and Fasr Blue R R in
p:opanediol buffer. Alter rhe incuba-
tion, the blood sinear was counter-
statned wirh N{ayer's Hemaroxylin sra,n.
The scorrng rechnic rvas carried oui by
counring a 100 consecu(ive neurropbrlic
granu ocytes and ratiIg each count
fronr 0 to 4 score based on the intcnsity

and appearance of rhe precipitared dye

in the cellular cyroplasm. The total
o[ the rating of 100 celis is considered

as the "LAP score" of eaclr sample.

RESULTS

Leukocyte alkaline phosphatase

scores and abiolute numbers of the

neuiropbil count in normal healthv

adulrs and patients with various diseases

were surnmerized in Table l. ln normal

healthi' indrviduals, the average LAP
score of 30 cases was 51.4 | 44.6,
ranging fronr 20-82 and lhe absolute

number of neutrophil was 4802,9'
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however, the average, LAP score

of 20 cancereous cases was 185.1

! cq.'l, ranging tiom 128 - 268

and rhe absolute number of neutrophil

rvas 4802.9. The cases of carcinoma

were categorizcd into 7 distinctive

groups (also showed in Table l.), such

as carcinoma of lung with the average

LAP score of 6 cases was 179.3 t
46.3, ranging from 138-235 and the

absolute number of neutroPhil was

8330.03. The carcinonra of liver

erhibired the average LAP score of
4 cases as 236.5 ! 29,6 within the

ranges of 199 and 268' and the absolute

ll

number of neutrophil was 10586.6. Only

one carcinon:a of gall bladder was

tested and showed the LAP score ofl

152 with rhe absolute number of
neutroohil was 7336.5. Three cases of
carcinoma of stomach demonsr rated

rhe average LAP score of 186.0 A
48.1, ranging from 136-232 and the

absolute number of neutrophil of 8831.2,

Only one ca rcinoma of colon was

tes(cd. His LAP score and the absolute

nLrmber of neutrophil were 138 and

66ll respectivelv. A case of carcinoma

ol' rectum had the LAP score of 162

with the absolute number of neutrophil

Table l. Comparison of LAP scores and absolute numbers of neutrophil in

various diseases.

Diseases

Normal Adult
C.A. (Over a ll)
C.A. Lung
C.A.l iver
C.A. Gail Bladder
C A. Sromach
C.A. Colon
C.A. Rectum
C.A. Cervtx

Bacrerial
In fect ion

Viral Hepatitis
A.M.L.

LAP score

t45.25

134 0

6l .0
10.0

Absolute nuntber of
neutrophil

count,/cu. mm.

Number
of

cases Range

20-82
128-268
t38 23i
I 99- 268

30
20

6

I
J
I
I

28

7

9

152
136-232

138
162

I 28- 168

44.6
AA ''

46.3
29.6

48.1

,-, ,
23.6

989
6.0

4802.9
4802.9
83 30.03

10586.6
7336.5
88t I.2
66 21.0
7724 0
7 | 49.0

6937.5

3045.0
2t'|6.0

102-2t2

50-16
0- l7

C,A. . Carcinoma
LAP = Leukocyre alkaline phosphatase

A.M.L. - Acute mleloid leukernia
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of 7724. Four carcinoma of cervix

demonstrated the average LAP score

of 14525 + 17.7 with rangt's betrveen

128 and 168, and the absoiue number

of neutrophil was 7 149.

Besides the cancereoui ca'es were

srudied, sample. were also tested on

bacrerial infecred individual as wcll as

on viral hepatitis patients. ln bacterial

infecrion. the average LAP score of
28 cases was 134.0 1 23.6, ranging

from 102-212 and the absolute number

of neutrophil was 6937'5. Whereas'

the viral hepatitis patients' the average

LAP score of 7 cases 61,0 t 9 89'

ranging from 50-76 and the absolule

nunrb3r of neutroPhil was 3045. In

acute myeloid leukenria ( AML )' nine

cases were srudied and shorved the

average LAP score of 10.0 | 6.0'

ranging from 0-17 with the absolute

number of neulrophil of 2176,

The comparison of the average

LAP scores and the absolute nunbers

of neutrophil in various diseases were

shown in Fi-uure l. From histograms,

the values of the average LAP scoles

and rhe absolute numbers of neuLrophil

of neoplasiic patients wer€ nlarkedly

higher rhan normal healrhy individuals.

The highest value, howe!er' was indica-

ted in carcinoma of liver but the

lowes( value \aas exhibited in carcinonra

ol' colon. Also showed in figure l,
palients with baclerial irrfection de-

monstrated the |alue higher than viral

Vol, lO No. I

hep.rtitis but acute myeloid leukemia

revealed lower value than normal

healthy indiriduals.

DISCUSSION

From this experiment, the average

LAP score of normal aduhs was

closely corresponded wi(h Kungswanich,

v., er. al. (281 The srudies of
leukocyte alkaline phosphatase a ct iviry

in carcinoma of lung, liver, gall bladder,

stomach, colon, rectum as well as the

carcinoma of cervix were markedly
highrr than normal. The neutrophils

in patients wirh carcinoma exhibited
very high enzymatic acriviry. This may

be depend on rhe elevarion ol alkaline

phosphatase in rhe cells(18) and the

increased nunrber of neutrophil counts

l29l' h carcinoma of cervix, the LAP

value was lower than those from the

study of Jedwab, G.A., et. il. Q6')'

l may be due to our Patients had

treatcd with x-ray and radloisotope'

The leukocyte alkaline Phospha-

rase activity exhibited above the normal

range in leukemoid reaction and bac-

rerial inlections and these renlain normal

or below normal in some viral infections

has b.'en widely accepted 
(10'19'20'31)'

In this study, viral hepatitis revealed

the slightly increment of the leukoc!'te

alkaline phosphatase activity' This
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enzyme activity are markedly decrea-

sed in acute myeloid leukemia whereas

the absolure number of neutrophil count

from the same group are slighlly lower

when comparing [o normal, lt nray

I3

due to the genetic abnormaliay, e. 9.,
the chromosome which controled the

enzyme synthesis in neutrophilic leu-

kocyres was lefsglsd (30).

I = averoge LAP score

E ' Absolute number of
neulrophll counl /cu. mm,.
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FIGURE f. Histograrns show the comparison of rhe average LAP scores and

the absolute nunrbers of neutroDhil count in various diseases.
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g0t:0.!

t1nn1r ;nu1Liu'd-'Jtr' alkaline phospha-

tu"" lutintn'onlrl xifl neurrophilic gra'

' lnuiinutocytes trBinl,| 11/]l1JU t:nn1'J 'l

semiquan tit at ive histochemical tech0ic
r'i dl t

nr-r'jr lunuliiirir.r,: nl:tr uo.ttJt,R nu

ooti16 nIMi]l011,111, Coion, Rectum
-l

ttn: rnr,on.l ttsl lufrr. !t llRnotxolLUo?1

riu qliriuq"lri alkaline phosphatase 1'!1

tiotionlrr triR neutrophilic granulocytes
I r !t

d.ltrUO t.:l"n OU 11 llnnLOi rl$Ul]n11' 0

l.tr St:t.t0Ltt,!r' inn r1 !l inllUlnrtn nU0U

rusr;r rnlqnuli!;riwoltintienarlrrio
acute myeloid le'lkemia.
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