
Acta Paediatrica Academiae Scientiarum Hungaricae, V o l .2 1 (2  — 3), pp. 80 92 (1980)'

Bactericidal capacity of plasma and 
granulocytes against Escherichia coli in the 

small-for-dates newborn
by

J. Z i o b r o , W. I w a s z k o -K r a w c z tjk , J. P r o k o p o w ic z

Department of Clinical Diagnostics, Institute of Physiology and Biochemistry and Clinic 
of Obstetrics and Gynaecology, Medical School, Bialystok, Poland

Received 31st October, 1979

Infections due to Gram-negative bacteria in newborns and especially 
small-for-dates newborns sometimes rim a dramatic course and have a high 
mortality rate.

The bactericidal effect o f plasma anil granulocytes was determined by 
the method of Balch et al [1] in 27 small-for-dates term newborns and 19 
normal term newborns. The number o f killed bacteria was practically the 
same in the mixture of granulocytes and plasma in both groups. On the 
other hand, a threefold decrease of the bactericidal effect o f plasma was ob­
served when it was applied alone, without granulocytes. This m ay indicate 
that the defect is more in the plasma than in the granulocytes, and is prob­
ably due to the failure o f class IgM antibodies to cross the placental barrier.

Studies concerning the role of leu­
cocytes and plasma factors in the 
antibacterial mechanisms of the new­
born have yielded conflicting data 
[4, 5, 9, 10]. A decreased protective 
capacity against Staphylococcus au­
reus of the plasma and granulocytes 
of small-for-dates newborns in compar­
ison to normal newborn infants has 
been shown previously [11]. Besides, 
newborn infants are known to have a 
poor defence mechanism operating 
with antibodies of own origin against 
Gram-negative bacteria [3, 6, 10]. 
Therefore, we have examined the 
bactericidal capacity of plasma and 
granulocytes against Escherichia coli 
in small-for-dates newborns.

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

Twenty-seven small-for-dates newborns 
and 19 normal newborns bom at term were 
investigated.

Phagocytic cells were removed from a 
gravity sedimented heparinized whole 
blood sample containing dextran. Esche­
richia coli 0 18 was obtained from 20-hour 
broth cultures. The bactericidal capacity 
of plasma and granulocytes was determined 
according to Balch et al [1]. The incubation 
mixture (final ratio o f bacteria per phago­
cyte) was shaken gently in a bath at 37° 
for 90 m inutes to allow phagocytosis to 
occur, then the tubes were centrifuged at 
600 rpm for 10 minutes. Distilled water 
was added to lyse the cells and then trans­
ferred onto the plates. The number o f  
viable bacteria was determined by colony
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F i g . 1. Bactericidal capacity against Escherichia coli О 18 of a suspension o f plasma and 
granulocytes; norm al newborn infants; small-for-date newborns

F i g . 2. Bactericidal capacity o f  plasma against Escherichia coli О 18 in normal newborn 
infants and small-for-date newborns
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counts after an incubation overnight. The 
supernatant was used for determination of 
the bactericidal capacity of plasma.

R e su l t s

Figure 1 shows the bactericidal ca­
pacity of plasma and granulocytes cal­
culated as the number of killed bac­
teria. The mean value for the dystro­
phic group was 39.7%, and for the 
control group 51.2%. The difference 
was not significant statistically (0.30 
- p < 0  .40). In both groups the 

killed bacteria showed practically 
the same range of values, from 3.1% 
to 99.9%. In the small-for-dates group, 
in 5 cases multiplying bacteria were 
observed, ranging from 2.4% to 98% 
over the initial values.

Figure 2 illustrates the bactericidal 
effect of plasma against E. coli. It 
was more than threefold in the control 
group (46.8%) than in the dystrophic 
infants (12.9%). The difference was 
highly significant (p <  0.001). The 
lowest and highest values (1.3% and 
93.5% respectively) were nearly the 
same in both groups. The observed 
differences of the mean values were 
due to the multiplying of bacteria in 
9 cases in the small-for-dates newborns 
and in 3 cases in the control group.

D is c u s sio n

It was remarkable to find a higher 
than the initial number of bacteria in 
the plasma in so many small-for-dates 
newborns while the bactericidal ca­
pacity of plasma and granulocytes 
was nearly the same in both groups. 
This indicates that the main defect 
was in the plasma and not in the 
granulocytes.

The antibodies belonging to the 
class IgM or 19S are not able to cross 
the placental barrier [2, 6, 11, 14]. 
This immunoglobulin is responsible 
for the opsonization of Gram-negative 
bacteria [3, 13]. The relative paucity 
of IgM present in the normal newborn 
is generally held to be responsible for 
their susceptibility to Gram-negative 
infections [6, 11]. It seems that in 
some cases the level of this immuno­
globulin is normal but its opsonic 
activity is decreased. The increased 
susceptibility to Gram-negative in­
fection may thus be due to the de­
fective function of granulocytes since 
we also found a decreased phagocytic 
index, a low number of phagocyting 
granulocytes with a diminished num­
ber of peripheral granulocytes.
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