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T he b ac te ric id a l a c tiv ity  o f p la sm a  a n d  g ran u lo cy tes  as m easu red  
ag a in s t a  Staphylococcus aureus  s tra in  w as s ig n ifican tly  low er in  sm all-for- 
d a te s  th a n  in  n o rm al new born  in fan ts .

The increased susceptibility to in­
fections of newborn infants is well- 
known [3]. Most of their infections are 
staphylococcal [1]. The present study 
was aimed at investigating the bac­
tericidal capacity of plasma and gra­
nulocytes against Staphylococcus au­
reus in normal newborn infants and 
in small-for-dates newborns.

M a t e r i a l s  a n d  M e t h o d s

T h ir ty - tw o  sm all-fo r-d a tes  new borns 
a n d  tw en ty -o n e  n o rm al new b o rn  in fan ts  
w ere s tu d ied . P h ag o cy tic  cells w ere rem o v ­
ed  from  a  g ra v ity  sed im en ted  heparin ized  
w hole b lood sam ple co n ta in in g  d e x tra n . 
T he 209P O xford  s tra in  o f  Staphylococcus 
aureus  w as o b ta in ed  from  a  20-hour b ro th  
cu ltu re . T he b ac te ric id a l c a p a c ity  o f  p lasm a 
a n d  g ran u lo cy tes  w as te s te d  acco rd in g  to  
B a lch  e t  al. (2). T he in c u b a tio n  m ix tu re  
(fina l ra tio  o f  8 b a c te r ia  p e r  phagocy te ) 
w as sh ak en  g en tly  in  a  w a te r  b a th  a t  
37 °C for 90 m in u te s  to  allow  p h agocy to s is  
to  occur, a f te r  w hich  th e  tu b e s  were, c e n tr i­
fuged  a t  600 r.p .m . for 10 m in u te s , d is ti l­

led w a te r  w as ad d e d  to  lyse th e  cells a n d  
th e  m ix tu re  w as p la te d . T he n u m b er o f  
v iab le  b a c te r ia  w as d e te rm in ed  b y  co lony  
co u n ts  a f te r  in cu b a tio n  ov e rn ig h t. T he 
b ac te ric id a l c a p a c ity  o f  p lasm a w as e s t i­
m a te d  in  th e  su p e rn a ta n t.

R e s u l t s

Fig. 1 shows the bactericidal ca­
pacity of plasma and granulocytes ex­
pressed as the number of surviving 
bacteria. There was a nearly 7-fold 
difference between small-for-dates 
(2%) and the normal newborns (14%) 
(Fig. 2). This result was significant 
statistically, p <  0.001.

In the plasma the number of surviv­
ing bacteria was about 3.5-fold higher 
in the small-for-dates (25%) than in 
the normal newborns (7%) (Fig. 2). 
This result was also significant s ta ­
tistically, p <  0.001.

In the bactericidal activity of the 
granulocytes there was a twofold dif­
ference between small-for-dates new-
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F i g . 1. B ac te ric id a l c a p a c ity  o f  su spension  o f  p la sm a  a n d  g ran u lo cy tes : n o rm a l new born  
in fa n ts  O, sm all-fo r-da tes  new borns 9

F i g . 2 .  B acteric ida l c a p a c ity  o f  p la sm a : n o rm al n ew born  in fa n ts  O, sm all-fo r-dates
new borns 9
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F i q . 3. B ac te ric ida l c a p a c ity  o f  g ran u lo cy te s : n o rm al new born  in fa n ts  O, sm all-for-
d a te s  new borns •
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borns (5%) and normal newborn in­
fants [10] (Fig. 3). This result too was 
significant statistically, p <  0.001.

D is c u s s i o n

The data presented indicate that the 
bactericidal capacity of the plasma 
and granulocytes of small-for-dates 
newborns is very low in comparison to 
that of normal newborn infants.

The scattering was, however, very 
wide; some small-for-dates displayed 
nearly normal values. In normal in­
fants, the bactericidal capacity of 
plasma and granulocytes ranged from
0.1% to 6,2% while in the small-for 
dates, from 0.1% to 52%. Similar dif­
ferences were observed for both 
plasma and granulocytes by them­
selves. The bactericidal capacity of 
the granulocytes was low in com­
parison to that of the plasma in 
both the normal and the small-for- 
dates infants. This may have been due 
to the bactericidal properties of multi­
enzyme systems contained in the gra­
nules of the granulocytes. J e m i e l i n  
et al. [7] observed a decreased nitro- 
blue tétrazolium reduction in new­
born blood.

Small-for-dates newborns may be 
regarded as newborns with malnutri­
tion, and it has been shown that 
phagocytosis was reduced in protein- 
calorie malnutrition. This points to a 
decreased phagocyting activity or to a 
metabolic defect in the leukocytes [8].

In certain aspects, the newborn is 
similar to the non-immune animal. 
The bactericidal capacity of plasma is 
associated with many factors such as

immunoglobulins, lysozyme, unspe­
cific antistaphylococcal factors, CRP, 
etc. Infants have deficient opsonins 
for Gram-negative and Gram-positive 
organisms. For opsonization of Gram­
positive bacteria, the IgG is respon­
sible and the level of this protein is 
low in the newborn infant and thus the 
antistaphylococcal agglutinins and 
precipitins, being located in IgG, are 
also deficient.

Some authors observed in addition a 
decreased lysozyme activity in plasma 
of small-for-dates newborns [4] and 
also a low level of CRP [4], a factor 
known to represent an unspecific stim­
ulator of phagocytosis [6].

The present findings together with 
the previously observed low phagocyt­
ic index [5] may at least in part 
elucidate the diminished bactericidal 
capacity of the blood of small-for- 
dates infants. These tests may help in 
identifying infants at particular risk 
of infection, so that early antibiotic 
therapy can be instituted as soon as an 
infection is suspected.
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