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ABSTRACT

52 B- thalassemia major patients were studied. Their ages ranged from
two to 20 years. The group consisted of 22 girls and 30 boys. Candida
intracellular killing and NBT (nitroblue tetrazolium) tests were performed
on the peripheral blood neutrophils of these patients.

Average results of the intracellular killing test was within normal range
for the patients, but showed an appreciable decrease in comparison with the
results of the normal control tests (S0 normal persons of the same age group
were tested asnormal controls. Thisdecrease was more pronouncedin those
patients who had undergone splenectomy.

A converse relationship was observed between the results of the
patients’ intracellular killing and their serum ferritin level and age.

Average results of the patients’ NBT tests showed an increase in
comparison with those of the control group. The average results for the
patients who had their spleens removed due to hypersplenism was the same
as in those who had normal spleens and had no relation to the serum ferritin
level but did show a moderate relationship with the age of the patients.

A suggestion that can be put forth is the likelihood that intracellular
killing of peripheral blood neutrophils in the B- thalassemia patients is
conductive to the determination of those with greater susceptibility to

infection.
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Beta- thalassemia is prevalent in Iran. Its homozy-
gous forms are usually accompanied by severe gnemia
within the first year and require blood transfusion for
survival. It is known that the homozygous form is
accompanied by recurrent infections, but.tl}e probable
mechanism for thisis not known. Perhapsitis duetothe
increased iron load in these patients. There also exists
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the probability of a defect in the alternate pathway of
complement.>

The red blood cells of these patients contain abnor-
mal hemoglobins and are therefore destroyed before
their normal life-span by the spieen. Hyperactivity of
the erythropoietic organs and increased iron absorp-
tion via the digestive system as well as immature
hemolysis of red blood cellsimpose aniron overload on
these patients.
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With the passage of time these patients develop
hypersplenism in which case splenectomy increases the
interval between blood transfusions. Studies have been
made to determine the cause of these patients’ propen-
sity for infection. The immunoglobulins’ opsonic acti-
vities and phagocytosis that were studied by Khalifa
and his colleagues in Egypt in 1983, were considered.
AsKhalifaand his group have contended, the phagocy-
tic and opsonic activities are abnormal in these pa-
tients.

In the present study, we have performed the in-
tracellular killing and the NBT testin order to evaluate
the efficiency of phagocytosis (phagocytosis is effective
when the ingested organism can be destroyed within
the macrophage or neutrophil) in the peripheral blood
neutrophils of patients with beta thalassemia.

PATIENTS AND METHODS

Fifty-two patients withbeta thalassemiamajor were
included in the survey. The patients were all Iranians
aged two to 20 years. The group was made up of22 girls
and 30 boys. 24 patients had splenectomy. The normal
group consisted of 50 persons (within the same age
range). The same patient group plus eight other pa-
tients (a total of 60) were studied for the NBT test.
These were aged two to 21 years. 25 of them were
female and 35 were male. 28 patients had their spleens
removed, the remaining 32 had not. In this connection
30 persons were subjected to normal control test. All
patients were receiving blood transfusions (once every
3-5 weeksrepeatedly). All patients were taking desfer-
rioxamine, and none showed any acute or overt infec-
tion.

Separation and preparation of peripheral blood
neutrophils was carried out with the help of a 66%
dextran solution.* The performed tests included the
intracellular killing>® and the NBT test.*

RESULTS

Results of the intracellular killing are shown in
Table I.

Table 1. The results of the intracellular killing Cnadidatests for the
BTM patients. NS= non-splenectomized, S= splenectomized, + =
mean, *= mean * SD
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Fig.1. Relationship between the age of the patients and the result of
theintracellularkilling (PePP) test. The relationshipbetweenthemis

inverse (correlation= —0.3073).
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Fig.2. Comparison between serum ferritin (SF) and the intracellar
killing (PePP) test results in BTM patients. An inverse relation exists
between these two quantities (correlation= — 0.26357).

The results show a marked decrease (in contrast
with the normal control group). The decrease was
higher in patients who had their spleens removed. A
converse relationship was observed between the ages
of the patients and the test results (Fig. 1).

Furthermore, an inverse relationship was noted
between the amount of serum ferritin and the result of
the intracellular killing test (Fig. 2).

The result of the NBT test in patients showed a
meaningful increase in contrast with the normal control
group (Table II), but no appreciable difference was

Table 1. The results of the NBT tests on beta thalassemia major
patients (BTM) [all of the patients including the splenectomized (S)
and non- splenectomized {N.S.) groups and the normal control group
were considered ] (n: number, +: mean, *: mean * SD)

! | :
Title of the Patients Total Normal Test Title L Total Normal
test l;l_S_ = s paticnts control NS S Paticnts | control group
Intracellular | + 48.75 | +41.95| "45.61 + 15.31| "73.1 = 11.98 NBT +87.28 | +88.57 | *87.88 + 6.04 | * 83.33 + 3.39
killing | (n=28) | (n=24) (n=52) (n=50) % n=32 |n=28 n=60 n=30
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Fig.3. As seen in the above diagram no relationship is indicated
between the serum ferritin level (SF, ng/ml) in the BTM patients and
the resuits of the NBT test (Pnbt) (correlation= 0.07).
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Fig.4. Relationshipbetween the resultsof the NBT test performed on
patients (pnbt) and their ages (calculated by year).

noted between the splenectomied group (S) and the
group of patients who had not had their spleens re-
moved (NS).

The patients were also studied in two age groups of
ten years and below, and over ten years, and no
significant difference was noted.

The S (without spleen) and NS (with spleen) groups
showed no difference. In other words, no correlation
existed between the results of the NBT test and the
presence or absence of the spleen.

The comparison between the test results and the
patients’ serum ferritin showed no relationship (Fig.
3), but the increase in the patients’ age boosted the
results of these tests (Fig. 4).

DISCUSSION

1- Intracellular killing: This study reveals a consider-
able decrease in the candida intracellular killing by the
periperal blood neutrophils of the BTM patients in
contrast with that of the normal control group. Such a
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decrease was in inverse relation to the age and the
amount of serum ferritin of the patients, and it could
not be corrected by removal of the spleen. Reports
indicate the presence of disorders in the humoral and
cellularimmune system and in the PMN and mononuc-
lear lytic system of patients with thalassemia.’

BTM patients develop iron overload as a result of
frequent blood transfusions and ineffective hemato-
poiesis. Iron has a catalyzer role in the production of
active oxygen radicals (microbicidal) such as OH.
These oxygen metabolites have toxic effects on the
PMN cells, and decrease their activity.®-?

Another interpretation can be suggested with re-
gard to the suppression of the immune system and
frequent blood transfusions in these patients. Thatis to
say, a mechanism of tolerance exists in BTM patients
motivated by chronic alloantigens which can be ex-
plained by the reduction of T4* cellsand the increase in
T8™ cells.'”

There exists also a suggestion concerning disorders
in the performance of the immune system which is
dependent on myeloperoxidase and the system that is
independent of myeloperoxidase for the killing of
microorganisms.

2- Result of the NBT test: The result of this test also
shows both the phagocytosis and the oxidative meta-
bolism of the PMN cell. By exciting the PMN leuko- 5&:
cytes and the phagocytosis of particles and by produc-
tion of superoxide anions within the cells, the NBT
color is reduced and turns into dark- blue crystals
(formazan).

Iron has a catalyzer role in the production of super-
oxide anions (O,~).” Thus in view of the increase in the
iron load of these patients, it can be suggested that the
process boosts the results of the NBT. Repeated blood
transfusions and the clash of these patients’ PMN with
the alloantigens as well as the sustained excitement of
this cell too, can be a probable proof and another
suggestion (concerning the increase in the NBT re-
sults).

Thalassemia beta is one of the cases in which the
NBTtest becomes falsely positive (without phagocyto-
sis as a stimulus).'? This is so while the patient has
received blood transfusion or has had splenectomy as a
consequence of which their NBT test results show an
increase. It can be suggested that this condition is
related to non-specific phagocytic (invivo) activity and
it may develop the view that blood transfusion or
removal of the spleenmay increase in vivo phagocytic
activities.'® Also it can be suggested that in splenecto-
mied patientsthe clearance of the activated neutrophils
(NBT- positive) from blood circulation becomes
retarded."'?
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