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The value of the nitroblue tétrazolium reduction test was studied  
using granulocytes obtained from 41 small-for-dates and 23 normal term  
newborns.

The unstimulated test did not show any differences between the two 
groups, while after latex stimulation a statistically significant decrease was 
noted in the reduction by granulocytes obtained from small-for-dates new
borns in comparison to  those obtained from normal newborn infants.

The results showed a wide scattering especially in the small-for-dates 
newborns. This may indicate that in some of these babies the granulocytic 
enzymes are defective to reduce the nitroblue tétrazolium to puiple formazan.

Dystrophy of the neonate may be 
accepted to represent a form of mal
nutrition responsible for many meta
bolic disturbances. In some cases it 
may be connected with depressed 
immunological reactions such as a 
decreased phagocytic index [7], a low 
IgG level [1, 5, 10], a low number of 
leukocytes and especially of granulo
cytes, with a decreased serum lyso
zyme activity [8], and involution of the 
thymus [5].

The important role of granulocytes 
in antibacterial mechanisms is well 
known. It has been shown to diminish 
in small-for-dates newborns [17] and 
may be assumed to play a part in 
their susceptibility to infections [8, 
19].

The nitroblue tétrazolium (NBT) 
test described by Park et al [15] has

been recommended as an additional 
test of the bactericidal activity of 
granulocytes. We have therefore stud
ied this activity of small-for-dates 
newborns by the NBT test.

M a t e r ia l  a n d  M e t h o d

The tests were carried out with the periph
eral blood granulocytes obtained on the 
third day of life from 41 sm all-for-dates 
newborns and 23 normal term  newborn 
infants. These latter served as the control. 
All newborns were free from signs o f  in
fections and had had no asphyxia.

The NBT test was performed according 
to Park et al [15] with resting granulocytes 
and with granulocytes stim ulated with 
latex particles. Capillary blood without 
anticoagulant was immediately m ixed with 
nitrotetrazolium blue. Results are ex 
pressed in the percentage o f purple for
mazan cells.
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NBT positive celts, percent

F ia . 1. Unstimulated nitroblue tétrazolium test: A  — small-for-dates newborns; B —
normal newborn infants

NBT posive cells, percent

F ia . 2. Stimulated nitroblue tétrazolium test: A — small-for-dates newborns; B  — normal
newborn infants
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R e s u l t s

The NBT test performed with 
resting granulocytes did not show 
any difference between the two groups 
(Fig. 1). The mean value was 5.2% 
for both groups, with a wider scatter 
(2 — 14%) in the dystrophic group.

Figure 2 shows the results after stim
ulation with latex particles. The 
mean value for the dystrophic group 
was 17.4% (range, 4 — 40%), and for 
the control group 32.3% (range, 
22- 48%), with a significant differ
ence (p <  0.001) between the two 
groups. Such a difference in the per
centage of purple formazan cells 
between resting and stimulated gran
ulocytes may be due to the latex 
action facilitating the penetration into 
the cells of nitrotetrazolium blue [12].

D is c u s s io n

According to the above results, 
latex stimulated granulocytes obtain
ed from small-for-dates newborns 
fail to reduce the redox dye NBT to 
purple formazan within the region of 
the phagocytic vacuole.

To explain the increased suscepti
bility to infection of neonates, poor 
development of the immunological 
system, e.g. opsonization, chemotaxis 
and bacteriolysis, cell mediated im
munity, etc., have been suggested 
[3, 4, 9, 11]. The role of the intra
cellular leukocyte has also been as
sumed to represent a factor to the in
creased susceptibility to infection. This 
function may to some extent be eval
uated by the NBT test which is 
somewhat dependent on metabolic

activity e.g. oxygen consumption, 
HMPS activity, glycolysis of granulo
cytes during particle uptake, and 
intracellular digestion. The precise 
mechanism of NBT reduction to pur
ple formazan is not clear. According 
to some authors [2, 10] the proportion 
of NBT positive neutrophils is in
creased in healthy newborns. This in
creased activity of phagocytes in new
borns, a false positive NBT test, is con
nected with the stimulation of hexose 
monophosphate metabolism and the 
production of hydrogen peroxide [16].

Stimulated granulocytes of dys
trophic babies showed sometimes a 
tenfold difference and those of the 
controls a twofold difference. This 
indicates a wide range of tétrazolium 
blue reduction in small-for-dates new
borns, raising the hope that the test 
may prove useful in clinical practice, 
allowing to identify the newborns 
especially susceptible to infection, 
which cannot be done on the basis of 
clinical examinations. Statistically 
significant differences in the NBT test 
in small-for-dates newborns may in
dicate an insufficiency of the enzy
matic system responsible for the reac
tion. This insufficiency may be one of 
the factors responsible for the dra
matic course of infections in small- 
for-dates newborns.
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