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Abstract 

This study was carried out on 40 patients with different lymphoproliferative disor- 
ders: 20 patients with acute lymphoblastic leukemia (ALL), 15 patients with non- 
Hodgkin’s lymphoma (NHL), 3 patients with chronic lymphocytic leukemia (CLL) 
and 2 patients with multiple myeloma (MM). The study showed that about 80 % of 
BNHL group express CD10 antigen and that T cells sometimes express it. The 2 cases 
of MM express CD10 and not CD19 although the latter is a B cell restricted antigen. 
CD3 is expressed on more mature forms of T-lymphocytes than CD7. 

Introduction 

g recent years immunocytochemical tech- 
ques for studying cell surface antigens on 
lman bone marrow and peripheral blood 
~11s have provided much new information 
L white cell populations and their diffc- 
ntiation and have also proved of great 
llue in the diagnosis and classification of 
:matological malignancies [l]. 

Lymphocytes and leukaemic cells can 
classified into different types and sub- 

xx based on specific or selective cell 
irkers, the latter may be receptors [2], en- 
mes [31 or maturation and/or differentia- 
mn linked antigens [41, actual phenotyping 
aracteristic can be detected by rosette as- 
r’s, immunofluorescence and immunoen- 

zymatic methods ~51. 

At present the use of immunoenzymatic 
or immunocytochemical tests in the diag- 
nosis of hematological neoplasms shows 
that these tests are simple and reliable tests 
and have many practical advantages [6]. 

The present study tries to use cyto- 
chemical tests % markers in the phenotyp- 
ing of lymphocytes in some lymphoprolif- 
erative disorders and the use of Alkaline 
Phosphatase Anti-Alkaline Phosphatase 
(APAAP) technique as an immunoenzy- 
matic method in the immunophenotyping 
of lymphocytes and further immunological 
classification of the diseased groups, then 
study the correlation between cytochemical 
and immunocytochemical results. 
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Material and Methods 

The present study involved 40 patients 
and were divided into: 

Group I (ALL): the group consists of 20 
patients, all cases are children except 
one case aged 70 years, their age 
ranged from 2 to 70. 

Group II (NHL): this group consists of 15 
patients, their ages ranged from 6 to 65 
years. 

Group III (CLL): it consists of 3 patients, 
their ages ranged from 50 to 60 years. 

Group IV (MM): 2 cases aged 45 and 48 
years. 

Samples: 1 ml. of venous blood was 
withdrawn under complete aseptic condi- 
tions from median cubital vein of each pa- 
tient on tube containing EDTA. 

The following laboratory tests were 
performed for each patient: 

A- Complete blood picture using Coul- 
ter counter model T660, the differential 
leukocytic count was done after staining 
film with leishman stain and reticulocyte 
percent after staining with brilliant cresyl 
blue. 

B- Bone marrow aspiration. 

C- Cytochemical studies for both pe- 
ripheral blood and bone marrow and in- 
clude the following: 

l- Acid phosphatase (AI’) [7]. 
2- Periodic acid schiff (PAS) [8]. 
3- Sudan black B (SBB) I91. 
4- Alpha naphthyl acetate esters (a NAE) 

HOI. 
S- Oil red 0 (ORO) [HI. 

6- Methyl green pyronine (MG) [121. 1 

D- Immunocytochemical tests using 
APAAP technique [131. 

Principle: in the APAAP technique, a 
primary mouse -monoclonal antibody is 
used to identify cellular antigens (Behring- 
werke research _products).. A rabbit anti- 
mouse immunoglobulin acts as an antibody 
bridge to connect the primary mouse mon- 
oclonal antibody now bound to the antigen 
with APAAP complexes (mouse monoclo- 
nal anti-AP bound to calf intestinal 
APAAP complexes from Behring). The al- 
kaline phosphatase then hydrolizes the sub- 
strate naphthol AS-B1 phosphate or naph- 
thol AS-MX phosphate to phosphate and 
arylnaphtholamide which is coupled to the 
diazonium dye, Fast Red TR forming an 
insoluble precipitate. 

Reglts 

All the results of the peripheral haemo- 
gram are shown in table (1). 

In ALL the-bone’ marrow is hypercellu- 
lar in most cases with predominance of 
blast and abnormal mononuclear cells. In 
NHL there is complete replacement of the 
bone marrow by abnormal mononuclear 
cells and blast cells, however, in CLL the 
bone marrow showed high number of 
small lymphocytes with few immature 
forms. In MM the bone marrow is normo- 
cellular in both cases with infiltration by 
85% myeloma and plasma cells in one case 
and 70% in the other case. 

Cytochemistry: AP, PAS and MG gave 
positive results in some_groups as shown in 
table 2 and Fig. la, lb & lc while SBB 
and a NAE and OR0 gave negative results 
in all cases. 

Immunocytochemistry: table 3 shows 
reactivity of monoclonal antibodies in dif- 
ferent groups using APAAP technique as 
shown in Fig. 2a, 2b & 2c which show 
strong positivity of APAAP reaction in one 
case of each T NHL(CD7), MM(CD1O) 
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;md CLLiCD19) as primary monoclonal 
antibodies respectively. the results of cor- 
rcfations are shown in table 4. 

complete in NHL 01 = 0). 

PAS shows signific,ant positive correla- 
lion with CD10 in ALL group and with 

AP shows high significant positive cor- 
relation with both CD3 and CD7 in ALL 
$oup .@ <0.0-l), while in NHL the correla- 
tion in comnlete Ta = 0). 

CD!9 in NHL group 07 ~0.05) and the cor- 
relation is nonsignificant between PAS and 
CD19 in ALL @ ~0.2) and CD10 in NHL 
(J? cO.4). 

The correlation between CD3 and CD7 
is strong positive-in ALL (p <O.OOl) and 

The correlation between CD10 and 
CD19 is negative in ALL (I = -0.459, p 
~0.05) and we,ak positive in NHL @ ~0.1). 

Table (1): Mean 5 SD of Peripheral Haemogram in Different Diseased Groups. 

Group ALL NHL CLL MM 

Hb in gm/dL 5.47+ 1.8 7.86 k 3.5 8.8 + 1.9 8.5 k 0.7 
(mean k SD) -- 

-- RBCs. 10 12/L 2.135 i 0.753 2.881? I.35 3.160+0.66~ 3.3 kiI.28 _ 
(mean 2 SD) --._” 

Hct % m~~~~~-FS~- 17.5? 5.4 24.35 k 10.6 28.Gf8.1 35Itr 11.3 
Type of anemia normocytic normocytic normocytic normocytic 

normochromic normochromic normochromic normochromic 
Reticul % 2.5 k 2 1.82 k 1.3 2.56 + 0.6 1.3 f 0.8 
WBCs / Cumm 33.05 + 30.14 89.94+ 11.41 117.66 + 33.23 3.900 zk 0.56 
Platelet Kumm 63.9 + 4.8 99.6 t 95 111.66k63.4 125 k 35.3 

Table (2): Results of Cytochemical Tests in Different Diseased Groups. 

Cytochemical 
test 

ALL NHL CLL 
(n = 20) (n = 15) (11 = 3) 

Acid phosphatase 
No. of positive cases 3 3 0 0 
% of positive cases 15 % 20% 0 0 I 

Periodic acid schlff -No. of positive cases- 
-- ~- --- - 

- 11 7 0 .____ -L ho 

% of positive cases 55% 46.6% 0 0 I 
Methyl green-pyroiiine 

No. of positive cases 1 0 0 0 
% of positive cases 5% 0 0 0 

/ 
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Table (3): Reactivity of Different Monoclonal Antibodles in Different Diseased Groups. 

Disease 

group 

CD3 CD7 CD 10 CD19 
__ - 

No. of 
% 

No. of No. of 
+ ve cases + ve cases % 

No. of % 
+ ve cases + ve cases % 

ALL 
n = 20 3 15 4 20 17 85 1 5 

NHL 
n= 15 3 20 3 20 10 66.6 12 80 

CLL 
n=3 0 0 0 0 0 0 3 100 

MM 
n=2 0 0 0 0 2 100 0 0 

Table (4): The Correlation between Cytochemi- 
cal Tests and Lymphocyte Markers 
and between Different Markers To- 
gether. 

AP and CD3 
r 

’ P 

AP and CD7 
r 
P 

CD3 and CD7 
r 
P 

PAS and CD10 
r 
P 

PAS and CD19 
r 
P 

CD10 and CD19 
r 
P 

ALL NHL 
n = 20 n= 15 

0.608 1.0 
<O.Ol 0 

0.608 1.0 
< 0.01 0 

0.84 1.0 
<O.OOl 0 

0.46 0.095 
-c 0.05 0.40 

0.208 0.468 
< 0.2 0.05 

-0.459 0.354 
< 0.05 < 0.10 

Discussion 

Cytochemistry is the application of 
chemical processes to microscopicaol prep- 
arations and by its use an attempt is made 
to reveal the chemical composition of 
cells, usually by development of colour re- 
action without damaging the cells [14l. Our 
results of AP are in agreement with the re- 
sults obtained by Telke et al. and Veerman 
et al. [15,16]. We found a characteristic po- 
lar pattern of positivity of both T-ALL and 
T-NHL groups, three cases of four in T- 
ALL and all cases of T-NHL (3 cases). 

These findings provided the first clear 
example of a correlation between a cyto- 
chemical property and a well defined im- 
munological phenotype. 

The small sample size in CLL and MN 
may explain the cause of our disagreemen 
with results of Grossi et al. [17] who fount 
AP positive more than negative cases ir 
CLL. 

As regard PAS the reaction in our stud, 
is positive in 55% of cases of ALL aa 
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Fig. (1 a): Strong AP positivity (polar pattern) 
was shown in case with T-ALL (BM film). 

Fig. (1 b): Strong PAS positivity was shown in 
case with B-NHL (BM film). 

Fig. (I c): MG with intense pyroninophilia of 
the cytoplasm was shown in case with L3- 
ALL (BM film). 

F ~2 J): Strong positivity of APAAP reaction 
(drlt’use and focal patterns) in case with T- 
Cl1L using CD7 as primary McAb (BM 
film. 

Fig. (2 b): Strong positivity APAAP reaction 
(diffuse and focal patterns) in case with 
MM using CD10 as McAb (BM film) 

Fig. (2 c): Strong positivity of APAAP reaction 
(linear pattern) in case with CLL usmg 
CD19 as primary McAb (BM film). 
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46.6% of cases of NHL with the range of 
positivity from granular to block, this is in 
agreement with the finding of Catovsky et 
al. 1181 who reported that PAS is the most 
common positive test in CALL, this block 
of positivity represents the glycogen con- 
tent of leukocytes 119,201. 

The results of a NAE coincide with 
that of Veerman et al. [16] and Boesen et 
al. 1211 who could not confirm the activity 
of it in T and B lymphoproliferative diseas- 
es. 

As regard SBB no positive cases were 
found in this study as the finding of signifi- 
cant granular sudanophilia in the cells of 
lymphoid series is uncommon 1221. Occa- 
sional additional sporadic reports of sudan- 
ophilia in leukaemic blast cell populations 
clearly marked as lymphoblastic by immu- 
nological reactivity were reported by Sav- 
age and Hoffman [23] and Stass et al 1241. 
This is due to the staining of neutral fat 
and phospholipids within membrane bound 
phagosomes. 

The positivity of OR0 reaction distin- 
guishing leukaemic lymphoblasts from 
myeloid precursors since the pattern of 
positivity in lymphoblasts is globular while 
in myeloid is fine granular 12.51. But the re- 
action is less valuable in separating the 
forms of acute leukaemic as found by 
Shaw and Klemp [26], also we found OR0 
to be negative in all cases of our study. 

As regards MG our results met with re- 
sults of Bessis [271 who reported that the 
pyroninophilia of the cytoplasm is more in- 
tense in L3 type of ALL, we found only 
one case with intense pyroninophilia in cy- 
+-.-‘^-- -nil *hi= r*cp wX= diagnosed u 
FAB morphological classification ZLT L 3 
and by immunophenotyping 3s B-cell “xi_ -.-_ 

The recent development of monoclonal 
antibodies (McAb) has provided the advan- 
tage of large scale production and univer- 
sal availability and standardized specific 
reagents for immunophenotype determina- 
tion [28]. 

Monoclonal antibody analysis has dem- 
onstrated that T-lymphocytes express dif- 
ferent surface antigens at successive stages 
of maturation [29], the terminally differen- 
tiated thymocytes (stage III) found in the 
thymic medulla express CD7, CD2, CD3, 
the T-antigen receptor and either CD4 or 
CD8 membrane antigens I301. 

Also Vodenlich et al. [31] described 
CD7 as the reagent of choice in the routine 
diagnosis of T-ALL and with other marker 
candidates for the use in the treatment of 
this disease in the future, also Cantue et al. 
[32] considered it as the reagent of choice. 

Our results concerning CD3 and CD7 
as a definite T-lymphocyte marker coin- 
cide with previous findings since we found 
CD7 positive in 4 cases of ALL group and 
CD3 is positive in 3 cases of these 4 cases 
as shown in table (2) and also AP with the 
characteristic pattern in almost all blast and 
immature form was found in 3 cases CD3 
and CD7 positive. So from the previous 
findings there is a high significant positive 
correlation between AP positivity in T- 
ALL and CD3 expression and also with 
CD7 @ ~0.01) while in NHL 3 cases are 
positive for CD3 and CD7 and there is a 
complete positive correlation between AP 
and both CD3 and CD7 (p = 0). 

Keller et al. [33] recorded no expressior 
of CD3 in B-CLL and reported CD7 ex. 
pression in few cases, we found no expres, 
----~ -= --*c c-1 --a p-7 h,,t ,hi= -a” h‘ 
due tO srnnll sample size we studied. 
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otyping of MM using a panel of monoclo- 
nal antibodies but none of the T-cell mark- 
ers were included and this is in agreement 
with our study in which we found no ex- 
pression of CD3 and CD7 in MM. 

CD10 or CALLA has become a stan- 
dard marker used in the identification of 
patients with ALL. CALLA is also present 
in Burkitt lymphoma cells, follicular lym- 
phoma cells and cells from 40% of patients 
with lymphoblastic lymphoma 1351. In our 
study we found CD10 to be expressed in 
85% of cases of ALL group and this per- 
cent agrees with the international recorded 
results of Chesseles et al. [36] and Richard 
et al. 1371 who found CD10 to be expressed 
in 70-80% of non T-ALL. 

In NHL 12 cases (80%) expressed 
CD19 included 10 cases expressed CD10 
which represented 67% of NHL studied 
cases since T type of NHL does not ex- 
press CD19, all these results are in agree- 
ment with the recorded studies of Jerom et 
al. [38] who found CD10 to be expressed in 
all cases of B-NHL while Anderson et al. 
1391 found CD10 to be expressed on more 
than half of his studied cases. 

In CLL CD10 is not expressed as this is 
a definite differentiation between CLL and 
leukaemic phase of follicular lymphoma 
where the latter expresses the antigen in 
more than 50% of cases 140,411. 

In the 2 cases of CLL we did not detect 
the CD10 this is in agreement with the re- 
sults of Delia et al. 1421 and Merle et al. 
1431, as regard the 2 cases of MM they 
showed expression of CD10 and this 
agrees with the results obtained by San Mi- 
guel et al. [441. 

The correlation between PAS positivity 
and CD10 expression in ALL is signifi- 
cantly positive (p <0.05), while in NHL 

group there is no significant correlation (p 
cO.4). 

CD19 is B-specific antigen expressed 
on early B-cell tumours [45] and it is ex- 
pressed nearly in all B-cell malignancies 
except plasma cell [46]. 

In ALL CD19 is positive in one case 
only (5%) of our studied cases and this 
finding agrees with the results of Brouet et 
al. [471 and Flandrin et al. [481, this case 
also expressed CD10 which agrees with 
the results of Craig et al. [491 who found an 
association of both antigens in B-ALL, the 
same case is classified as L3 and is MG 
positive. 

The majority of NHL are B-cell as 
judged by their phenotype as well as ex- 
pression of surface antigens characteristic 
of B-cells including CD19 [SO]. Our results 
agree with the previous one as 80% of 
NHL expressed CD19 (12 cases of the to- 
tal 15). 

All our cases of CLL expressed CD19 
while Guillaume et al. [Sll found 95% of 
their cases to be of B-cell type and Nadler 
[52] found nearly all studied cases to be 
positive for CD19. 

It has already been established that sev- 
eral B-cell specific antigen recognized by 
monoclonal antibodies including CD19 are 
gradually lost when the plasma cell mor- 
phology is acquired [34,53]. CD19 is never 
expressed on plasma cells [54] and we also 
found CD19 not expressed in the two cases 
of MM. 

The correlation between CD19 and 
PAS is not significant in ALL group @ 
~0.2) while in NHL is significant (p 
<0.05). 

There is negative correlation between 
CD10 and CD19 in ALL (p <0.5), while in 
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NHL the correlation is weakly significant 
(p <o. 1). 

We conclude that APAAP is a simple 
and reliable test for immunophenotyping 
of haematological malignancies having 
some practical advantages over conven- 
tional immunofluorescence techniques 
which include the requirement for only 
small volumes of blood (few drops), the 
possibility of storing samples as air dried 
blood smears for long periods of time be- 
fore analysis, the clarity of the stained 
films and the fact that separation of mono- 
nuclear cells is not required. Also there is 
saving in the cost on doing samples on 
batches and in equipment costs since there 
will be no need for fluorescence micro- 
scope. 

l- 

2- 

3- 

4- 

5- 

6- 
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