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Phagocytic cell function after administration 
of intravenous immunoglobulins in low birth

weight neonates
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I t  is well known th a t  the deficiency 
in host defence mechanisms of the 
low b irth  weight neonates is partly 
due to  their very low immunoglobulin 
levels a t birth [2]. U ntil recently it 
has been possible to  administer human 
antibodies to  newborns only in the 
form of whole plasm a or immune 
serum globulin given in small quanti
ties by intram uscular or subcutaneous 
routes with inconclusive results [8]. 
However we now have preparations 
of immune globulins for intravenous 
use which can be given in much larger 
doses and which have been modified 
by either enzymatic or chemical me
thods in order to  avoid systemic re
actions [4]. The purpose of our study 
was to  investigate the effect of ad
m inistration of iv immunoglobulins 
on the polymorphonuclear (PMN) 
function of low-birth-weight neonates.

N e o n a t e s  a n d  M e t h o d s

W e used  an  in  vitro phagocy tosis assay  
w here  th e  effect o f  im m unog lobu lins on 
p h ag o cy to s is  o f P seu d o m o n as  aerug inosa  
by  n e o n a ta l PM N  n e u tro p h ils  w as assessed, 
u sin g  th e  tech n iq u e  o f  ph ag o cy tic  chem i
lum inescence . W ith  th is  techn ique  we

m e a su re  th e  m etabolic  a c tiv ity  o f  th e  cells 
w h ich  is associated  w ith  th e i r  ph ag o cy tic  
fu n c tio n  [3].

T h e  chem ilum inescence re sp o n se s  o f  th e  
n e u tro p h ils  o f 26 lo w -b irth -w e ig h t n eo n a 
te s  ag ed  1 — 10 days w ere s tu d ie d . F o u r
te e n  o f  th ese  neonates h ad  a  b ir th  w eigh t 
<  1500 g r  and  in 1 2  th e ir  b .w . ra n g e d  b e t
w een  1500 — 2000 gr. All th e se  b ab ie s  w ere 
a d m i t te d  to  the In ten s iv e  C are  U n it  be
cau se  o f  p re m a tu r ity  a n d /o r  m ild  re s p ira 
to r y  d is tre ss . Ten h ea lth y  y o u n g  a d u lts  
w ere  used  as contro ls. In  1 0  n e o n a te s  th e  
chem ilum inescence response o f  th e i r  n eu 
tro p h ils  w as stud ied  using a d u l t  s e ru m  as 
a  so u rce  o f opsonins in a d d it io n  to  th e ir  
ow n se ru m . Finally  12 n e o n a te s  w ith  a 
b ir th w e ig h t o f 1500 g r re ce iv ed  0.5 g  of 
S andog lobu lin  and  th e  chem ilum inescence  
re sp o n se  o f  the ir n e u tro p h ils  w as s tu d ied  
b e fo re  a n d  im m ediately  a f te r  th e  IV  a d m i
n is tra t io n .

T h e  Swiss R ed  Cross Im m u n o g lo b u lin  
(S andog lobu lin ) was used . T h e  p o ly v a le n t 
im m unog lobu lin s  in th is p re p a ra tio n  have  
been  e x tra c te d  from  a  pool o f  2 0 0 0  don o rs  
a n d  co n ta in  all th e  a n tib o d ie s  (m ain ly  
IgG ) g en era lly  presen t in th e  n o rm a l p o p u 
la tio n . A daily  dose o f 0.5 g  o f  lyoph ilised  
c o n c e n tra te  o f im m unog lobu lins, w as d is
so lved  in 15 ml o f NaCl 0 .9 %  a n d  infused 
o v e r  3 h r ,  daily .

P seu d o m o n as  aerug inosa  (se ru m  resis
t a n t  m u co id  s tra in  iso lated  fro m  a  n eo n a te  
w ith  sep ticaem ia) was grow n o v e rn ig h t in 
n u tr ie n t  b ro th . The b a c te ria  w ere  w ashed
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tw ice a n d  re su sp en d ed  in  p h o sp h a te  b u f
fered  sa lin e  (PB S) to  a  co n c e n tra tio n  o f 
2 X 10s c o lo n y  fo rm ing  u n its  (C FU ) p e r  m l.

P o ly m o rp h o n u c le a rs  w ere se p a ra te d  
from  3 m l o f  b lood  a f te r  c en tr ifu g a tio n  on 
F ico ll-T rio sill a n d  d e x tra n  sed im en ta tio n . 
T he ce lls  w ere  re suspended  in  P B S  to  p ro 
vide a  c o n c e n tra tio n  o f  3 , 5 x l 0 5/ l0 0  (A. 
T he n e u tro p h ils  o f each  n eo n a te  w ere  te s 
te d  w ith  b a c te r ia  opsonized : a) in  th e ir  
ow n se ru m  b) in  pooled A B  se ru m  from  5 
h e a l th y  a d u lt s  s to red  a t  —70 °C.

T he  b a c te r ia  w ere opsonized w ith  20%  
n e o n a ta l o r  a d u lt  serum  in  a  sh a k in g  w a te r 
b a th  a t  37 °C fo r 30 m in . T h ey  w ere  su b 
s e q u e n tly  w ash ed  tw ice a n d  re su sp en d ed  in  
P B S  to  p ro v id e  a  co n cen tra tio n  o f  a p p ro 
x im a te ly  l  X 107/ l0 0  ц\.

Chemiluminescence assay

L u m in o l-d e p e n d e n t p h ag o cy tic  chem i
lum in escen ce  (CL) w as m easu red  a t  37 °C 
in  a  lu m in o m e te r  (P ico -L ite  L vuninom eter 
P a c k a rd )  acco rd in g  to  th e  m e th o d  o f  E as- 
m on  e t  a l  [3 ]. T h ree  h u n d re d  m ic ro lite rs  o f 
10“ 3 M  L u m in o l a n d  100 //1 cell suspension  
w ere a d d e d  to  a  re ac tio n  v ia l w h ich  w as

tra n s fe r re d  to  th e  L um inom eter c h a m b e r 
A su sp en sio n  o f  opsonized b a c te r ia  (100 
/rl) w as th e n  ad d ed  to  th e  re a c tio n  v ia l 
a n d  th e  l ig h t g en e ra ted  was rew ard ed  ev e ry  
m in u te . P e a k  values were used  fo r s t a t i s 
tic a l e v a lu a tio n  w hich was done b y  th e  
M an n -W h itn e y  V -tes t.

R esults

W hen neonatal neutrophils were 
stim ulated w ith bacteria opsonized in 
their own serum  the CL values were 
found to  be very low when compared 
to  those found in adults (p <  0.001) 
and more so in those neonates w ith 
a b irth  weight of <  1500 gr (Fig. 1).

W hen neonatal neutrophils were 
stim ulated  w ith bacteria opsonized in 
adult serum  the CL responses increas
ed significantly (p <  0.01) and  re
ached ad u lt values showing th a t  the 
low CL values were mainly due to
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F ig . 1. Peak  chemiluminescence values of adult and neonatal peripheral blood neutrophils, 
when bacteria were opsonized in their own serum
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lack of opsonizing factors in neonatal 
serum (Fig. 2).

Following the I.V. administration 
of 0.5 g Sandoglobulin the CL respon

ses of neonatal neutrophils, when 
bacteria  were opsonized in their im
munoglobulin-enriched serum  increas
ed significantly (p <  0.01) demon-
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F ig . 2. P e a k  chem ilum inescence values o f n e o n a ta l n eu tro p h ils  when b a c te r ia  w ere opso
n ized  in  th e ir  ow n serum  (N . S) a n d  in  a d u lt serum  (A. S.)

Pre Post
F ig . 3 . P e a k  chem ilum inescence values o f n e o n a ta l p eriphera l blood n e u tro p h ils  w hen 
b a c te r ia  w ere opsonized  w ith  serum  before (p re) a n d  im m edia te ly  a f te r  (p o s t)  th e  I. V. 

ad m in is tra tio n  o f 0.5 g r  S andog lobu lin
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strating  th a t  high doses of I.V. im
m unoglobulins increase neonatal se
rum opsonic activity (Fig. 3). How
ever th e  CL values rem ained signi
ficantly  lower than those found when 
neonatal neutrophils were stim ulated 
with bacteria  opsonized in adu lt se
rum. (Figs 2, 3).

No adverse reactions were observed 
on the clinical condition of the  infants.

D isc u ssio n

I t  is well known th a t Pseudomonas 
aeruginosa is a significant cause of 
nosocomial infections, frequently en
countered in immunologically supres- 
sed p a tien ts  and in neonates in in
tensive care units [5]. Antibiotics 
have been only partially  successful in 
controlling the m orbidity and m ortal
ity  associated with Pseudomonas in
fections [1]. Normal adult serum  con
tains a ll the  antibody and comple
m ent necessary for phagocytosis of 
prevalent antigenic types of P . aeru
ginosa. Low-birth-weight neonates 
born prem aturely  do not have the op
p o rtu n ity  to  aquire these antibodies 
from th e ir m other [2].

The low phagocytic CL found in 
our babies can be a ttribu ted  mainly 
to  lack o f specific antibodies since 
neonatal leucocytes responded well 
when stim ulated  with bacteria opson
ized in ad u lt serum. The well known 
deficit of complement components in 
LBW  neonates [6] m ay have con
tribu ted  to  their low CL response. 
However i t  has been found th a t  sera 
with high titers of specific antibody 
are able to  increase phagocytosis of

pseudomonas in the absence o f com 
plem ent [9].

We found th a t the adm inistration 
of 0.5 g of I.V. immunoglobulins im 
proved th e  phagocytic capacity  of 
neonatal neutrophils. However, the 
phagocytosis was lower th an  th a t  
elicited when adult serum was used. 
This could be due to the still low a n ti
body levels after only one dose of 0.5 g 
of Sandoglobulin. I t  has been shown 
th a t 6 da ily  doses of 0.5 g im m uno
globulin should be given to  LBW  neo
nates before their levels reach those 
found in fullterm s [7].

From using findings it can be seen 
that the administration of I.V. im
munoglobulins improves opsonic acti
vity of neonatal serum and increases 
phagocytic chemiluminescence against 
Pseudomonas aeruginosa.

We think that immunoprophylaxis 
and immunotherapy will prove to  be 
major weapons in our fight against 
serious neonatal infections.
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