
AFRICAN JOURNAL O F 
MEDICINE 

and medical sciences 



A/r J McJ mcd Set (2003) 32. 401-404 

Complement levels and leucocyte phagocytos i s in newborn babies 
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S u m m a r y 
Newborn babies facc h igher risk of infect ion than adults , but the 
immunological bas is o f this observat ion is yet to be fully ex-
plained par t icular ly in babies of d i f ferent gestat ions and birth 
weights. S ix ty - two (62) adults , 55 ful l - term babies , 18 low birth 
weight bab ies and 4 4 normal birth weigh t babies were consid-
ered for the study. B- lymphocy te s and T- lymphocytcs were enu-
merated by EAC-rosc t t c and E-rose t te respectively. Leucocyte 
migration and intracel lular ki l l ing were assessed by percentage 
migration index ( % M.I) , pe rcen tage Candidacidal index ( % C.I) 
and bacterial s t imula t ed n i t roblue tc t razol ium (NBT) d y e reduc-
tion index ( % N B T ) respect ively . Also , sc rum levels o f C 3 and 
C5 were m e a s u r e d by s ingle radial immuno-d i f fus ion method . 
Percentage T cel l , C 3 , C 5 , % N B T and %C.I were lowest in low 
birth weigh t b a b i e s but % B cell w a s lowest in full term babies 
while normal bi r th b a b i e s had least % M . I . T h e present s tudy 
suggests that ges ta t iona l a g e and birth weigh t a f fec t d i f ferent 
aspects o f i m m u n e r e sponse . 

K e y w o r d s : Birth weight, gestational ages, phagocytosis, leu-
cocyte migration, neonates. 

R e s u m e 
Lcs n o u v c a u x - n e s son t dans lc p lus grand r isque d ' in fcc t ion que 
les adul tcs . M a i s la ba se i m m u n o l o g i q u c dc cct te observat ion 
n*ai pas e n c o r e b i en c o n n u c par t icul iercmcnt chez les bebes en 
difFrent s t a g e dc gestations ct lour poids. Soixantc-dcux (62) adultcs. 
55 bebes a tcrmc. 18 bebes ayant un poids corporcl baissc ct 44 bebe 
s ayant un poids normal ctaicnt considcrcs. B-lymphocytcs ct T-
lymphocytcs c ta icn t c n u m c r c s par EAC-ros t tc cl E-rosc i ic 
rcspcctivcmcnt La migration des Icucocytcs ct la mort intraccllualrc 
ctaicnt cva luccs par pourccntagc d ' indcx dc migrat ion(%M.t) : 
pourccntagc d ' i n d c x candidacidal (%C.I) ct bactcrio-lctrazolum 
mitrobluc stumilcc (NBT) ct I'index dc reduction du dyc(%NBT) 
rcspcctivcmcnt. I5n addit ion, lcs nivcaux du scrum ct C3 ct C5 
ctaicnt mcsurcs par la mcthodc dc simple diffusion radiale. Lc 
pourccmtagc dc T cclls, C3. C5 n% NBT ct % C.I ctaicnt trcs faiblc 
chcz lcs bebes ayant un poids faiblc a la naissancc mais lc % dc B 
cclls ctait plus faiblc chcz lcs bebes a tcrmc. alorsquc lcs bebes 
normaux avaicnt moins dc %M.I. Cctte etude suggcrc que Page dc 
gestation ct le po ids a la na i ssancc a f f ec t e di f ferent aspects dc 
1' immunite normalc . 

I n t r o d u c t i o n 
Several s tudies have shown that neonates are m o r e suscept ible 
to infect ions w h e n compared with adults. A m o n g suggested rea-
sons are the: reduced expression of neutrophil adhes ion mol-
ecules [1] , a b n o r m a l chcmotax i s , bone m a r r o w exhaus t ion , 
complement dcf ic icncy [2.3], incompctcncc of T cclls at birth 
[4]. immaturi ty of antigen present ing ccl ls and co-s t imulatory 
molecule expression in the neonates [5.6], However , the extent 
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to which dcf ic icncy o fcc l l mediated or humoral mediated immu-
nity exp la ins hypo-responsiveness in newborn babies of differ-
ent ges ta t ions and birth weights is poorly understood. 

In the study reported here, the cellular and humoral 
componen t s o f phagocytosis in neonates were compared with 
those of the adults. The ou tcome of this s tudy is expcctcd to 
improve therapeutic approaches to neonatal sept icemia and a lso 
p rov ide va luable information on the mechan i sm involved in 
normal inf lammatory response. 

M a t e r i a l s a n d m e t h o d s 
Blood samples: 
Informed consents were obtained from the mothers of the re-
crui ted bab ie s and the adul ts before the col lcct ion of b lood 
samples . T h e babies considered for this study were delivered at 
Adcoyo State Hospital and University College Hospital, Ibadan, 
Nigeria whi le the adults were members of staff f rom the hospi-
tals. Blood w a s collectcd from the umbilical cords of 177 in-
fants that were separated based on gestational ages and birth 
weight at delivery. Fif ty-f ive (55) were full term babies ( © 3 7 
weeks gestational age), 18 were low birth weight babies (< 2 .5 
kg birth weight) . They were all b o m by normal delivery. From 
each baby, 8-12 ml of cord blood was collected in a tube con-
taining anticoagulant (heparin). Ten ml blood samples were also 
collcctcd f rom apparently healthy adults by venepuncture into a 
tube conta ining heparin. 

Preparation of blood lymphocytes front whole blood: 
Blood l ymphocy te s were isolated f rom who le blood by the 
method described by Ling and McLennan [7]. Between three to 
f ive ml of heparinised blood was each delivered into a universal 
bottle and 5 ml of medium (Hanks solution - heparin solution) 
was mixed with the blood. This was carefully layered over 4 ml 
of lymphoprcp (Pharmacia, USA), ccntrifuged at 850 x G for 20 
minutes and the mononuc lear ccl ls be tween the p lasma and 
lymphoprcp was careful ly removed into a clean plastic centri-
fuge tube. The cclls were washed 3 t imes with Hanks-hcparin 
s o l u t i o n a n d the l y m p h o c y t e n u m b e r w a s c o u n t c d w i t h 
hacmocytomcter . The % cell viability was evaluated in 0 . 5 % 
Trypan blue dye. 

Enumeration of T-lymphocytcs: 
This was based on the method described by Sal imonu et al [8]. 
0 .25 ml of 4 x 10" lymphocytes/ml Hanks solution was mixed 
with 0.25 ml of 0 .5% suspension of washed sheep red blood 
cclls ( S R B C ) in PBS. pH 7.2. Adsorbed heat inactivated foetal 
calf sc rum (FCS, 0.1 ml) was added, incubated at 37°C for 5 
minutes , ccntr i fuged for 5 minutes at 100 x G and rc- incubatcd 
at 4°C overnight . The % resetting ccll was determined by count-
ing 200 lymphocytes in hacmocytomcter. A rosette forming lym-
phocyte was def ined as one that bound 3 or more (SRBC) [8]. 
The assay was performed in duplicates. 

Enumeration of B-lymphocytes: 
The procedure for the enumerat ion of B- lymphocytcs w a s as 
described above for the enumerat ion of T- lymphocytcs exccpt 
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that the S R B C used were sensitised with sub-agglut inat ing dose 
of gu inea -p ig c o m p l e m e n t by gent le mixing. 0 .25 ml o f 5 % 
presensi t ised S R B C w a s mixed with 0 .25 ml of 4 x 10" l ympho-
cytes /ml , incubated at 37°C for 45 minutes , this was ccn t r i fugcd 
at 2 0 0 x G for 3 minutes and the percentage resetting lympho-
cytes counted us ing hacmocytomcter . 

Leucocyte migration inhibitory factor assay 
T h e me thod previous ly described was fol lowed [9]. T w o ml of 
hepar in iscd blood w a s mixed with equal vo lume of 3 % dcxtran 
solut ion and this w a s a l lowed to stand at 37°C for 1 hr. T h e 
leucocyte rich supernatant was spun at 300 x G for 10 minutes , 
w a s h e d in 15% F C S and the number adjus ted to I x 10" cel ls /L 
be fo re be ing fil led into capillary tubes. These were spun at 850 
x G for 10 minutes , cut at packed cel l -medium interface, placed 
in a migrat ion chamber and filled with either medium ( 1 5 % FCS) 
or an t igen-med ium solution. The ant igen-medium used was 1:20 
dilution of B C G (Bacil le Calmctte Gucrin) in 15% FCS and incu-
bated at 37°C in C O , for 18 hrs. The migration area was traced 
un to t ransparent paper and measured by count ing the number of 
smal l squares enclosed on a graph paper. The percentage migra-
t ion index ( % M. I ) d u e to the ant igen was ca lcula ted thus : 
% M . I = T / C . x 100 w h e r e T is the area of migrat ion in ant igen 
solut ion and C is the area of migration in med ium. 

Collection of neutrophils: 
Neutrophi l suspension was prepared from fresh three to Five ml 
of unclot tcd blood a s descr ibed by Strobcr[ 10]. Five ml of b lood 
w a s mixed wi th equal vo lume of 6 % Hanks solution and al-
lowed to s tand at 20"C for 45 minutes. The leucocyte rich p lasma 
w a s harves ted , ccn t r i fugcd at 850 x G for 10 minutes at 5"C, 
r e suspended in 5ml of 0 . 9 % NaCl and w a s gently layered on 
5ml l y m p h o p r c p solution. This was spun at 800 x G for 4 0 min-
utes at 20°C, the sal ine and lymphoprcp layers were aspirated 
leaving neutrophi l / red blood cell pellets. The R B C s were lyscd 
with 10ml o f cold 0 .2% NaCl for 30 seconds , af ter which 10ml 
cold 1.6% N a C l w a s added to restore the isotonicity. Neutrophi l 
pellet that w a s obtained by spinning at 850 x G for 6 minutes at 
5°C w a s resuspended in cold Hanks solution. The total n u m b e r 
of the neutrophi l was recorded and the number adjus ted to 5 x 
10'' cel ls / ml. 

Percentage neutrophil Cant!id acid a I index (%C. I): 
Percen tage C.I w a s de te rmined using the abili t ies o f neut rophi ls 
to kill Candida albicans a s previously descr ibed [ 1 I ]. A suspen-
sion of 24 hr cu l ture o f C. albicans w a s m a d e in H a n k s solut ion. 
Th i s w a s ad jus ted to 5 x 10* cells/ml o f H a n k s solut ion and vi-
ability of the neutrophi ls was conf i rmed to be 9 5 % by t hcTrypan -
bluc dye. To a mix ture of 0 .25ml au to logous p lasma obta ined 
f rom spun b lood , 0 .25 ml Hanks solution, 0 .25 ml of Candida 
suspens ions and 0 .25 ml of 5 x 10" neutrophi l suspens ion w e r e 
added . A s imi lar set up w a s m a d e for the control tube except that 
neut rophi l suspens ion was omit ted . T h e tubes con ta in ing the 
mix tu re w e r e incubated for 1 hr with shak ing at every 15 min-
u t e s . At t he e n d o f t h i s p e r i o d , 0 . 2 5 ml o f 2 . 5 % s o d i u m 
desoxycho la t c was added to each mixture to lyse neut rophi l s but 
not the Candida. O n e (1) ml of 0.01 % methy lene blue w a s added 
to stain dead Candida. Methy lene b lue w a s ca rc fu l ly r emoved 
wi th a pipet te a f t e r pel le t ing the Candida by sp inning . T h e or-
gan i sm w a s resuspend in a d rop of Hanks solution. T w o hun-
dred (200) Candida w a s coun ted using h a c m o c y t o m c t e r and the 
percentages of dead Candida (stained cells) w a s de te rmined f rom 
this. 

Nitrobluc Tetrazolium dye reduction index (%NBT): 
This w a s based on the m e t h o d of Feigin et al [23]. For the stimu-
lated N B T p rocedure , 50JJ.I o f N B T solut ion, 25JJ.I heparinized 
blood and 25JJ.1 of s t imulan t so lu t ion (E.col i lipopolysaccha-
ride) were mixed gent ly , incuba ted at 37°C for 10 minutes and 
for fur ther 10 m i n u t e s at r o o m tempera tu re . Thick smear of the 
mix ture w a s p repa red , air dr ied for 10 minu tes and treated with 
undi lu ted Wright s tain for 15 s e c o n d s and diluted Wright stain 
(1:1) for 30 s e c o n d s be fo re r ins ing in wa te r and air-dried. 100 
neu t roph i l s w e r e c o u n t c d u n d e r oil i m m e r s i o n objective and 
neu t roph i l s s h o w i n g dark f o r m a z a n depos i t we re recorded as 
posi t ive. Pe rcen tage bacter ia l s t imula t ed N B T index was calcu-
lated a s neu t roph i l s wi th dark f o r m a z a n deposi t (positive) di-
vided by neut rophi l count . 

Determination of C3 and C5 levels: 
Single radial i m m u n o d i f f u s i o n m e t h o d u s i n g rabbit anti-human 
C 3 and C 5 ant i -sera ( S i g m a , U S A ) w e r e used to measure C3 
and C 5 levels r e spec t ive ly [22]. T h e d i a m e t e r o f precipitin rings 
fo rmed a f t e r an t i gen -an t i body r eac t i on in a buf fe red agar gel is 
propor t ional to the concen t r a t i on o f C 3 a n d C 5 present in the 
p la sma . A v o l u m e o f an o p t i m a l l y d i l u t ed monospec i f i c antise-
rum w a s m i x e d wi th n o b l e a g a r a n d p o u r e d on glass plate. Wells 
o f equal d i a m e t e r w e r e cut in t he a n t i b o d y / a g a r mixture. The 
wel ls we re filled wi th test or s t a n d a r d s c r u m . T h e plates were 
incubated for 18 h o u r s at r o o m t e m p e r a t u r e . Af t e r incubation, 
the d i amete r s o f precipi t in r ings w e r e m e a s u r e d using a Hyland 
v iewer wi th m e a s u r e d us ing a H y l a n d v i e w e r wi th a micrometer 
eyepiece . 

Statistical analysis: 
Statist ical ana lys i s w a s p e r f o r m e d b y c a l c u l a t i n g the mean, stan-
dard dev ia t ion , A N O V A and S t u d e n t s t test . P -va lue less than 
0.05 w a s s igni f icant 

R e s u l t s 
T h e result p resen ted in Tab le 1 s h o w s that % B cel ls were higher 
in all the g r o u p s o f b a b i e s c o m p a r e d w i t h the adults. Normal 
bir th we igh t bab ies had the h ighes t % B cel l . Contrar i ly , t h e % T 
w a s s ign i f i can t ly lower in t he b a b i e s c o m p a r e d wi th adults. Ba-
bies wi th low bir th w e i g h t h a d l owes t % T cell (Table 1). Per-
cen tage M.I w e r e h ighe r in all g r o u p s o f bab ie s compared with 

T a b l e 1: C o m p a r i s o n of T - l y m p h o c y t c and B- lymphocyte 
levels (x ± I S .D) in n e w b o r n b a b i e s a n d adu l t s 

l ull term Low birth Nonnal birth Adults F-. p-valucs 
weight weight 

(n=55) X rj II (n=44) (n=62) 

T cclls (%) 48±6* 30±3*< 39±6* 61 ±10 71 2. 0 000 
U cells (%) 26±7" 34±3* 36±5* 20±4 SI 3. 0 000 

• Significantly different from adults (P< 0.05) 
( Significantly different from normal birth weight babies (P< 0 05) 

adul ts . L o w birth we igh t bab ie s had the highest % M.I. In Table 
2, % C.I w a s lowes t in low-bi r th w e i g h t babies compared with 
normal weigh t babies . T h o u g h % N B T d y e reduction index was 
s imi la r in both fu l l - t e rm bab ie s and the adults , other groups of 
the babies had s ignif icant ly lower N B T d y e reduction index com-
pared wi th the adults . T h e levels o f C 3 and C 5 were significantly 
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r c d u c c d m the b a b i e s ^ o n i P a r c d w i t h th*» » . 
: C s w c r e l o w e r in l o w b , n h w e i . f u ^ U , l s M o r e o v e r , C 3 
noni i j i i W e i g h t . b a b j c s r e s p c c l K c I y ' b a b , c s c o m p a r e d w i t h 

l a | © 2 : C o m p a r i s o n o f p C | - c 
c « n d , d a e . d a l i n d e x . N B t <jVc r ed . , m d c x ' p e r c c n t " 

n , C n ' l c v c l s <* ± > S - I » o f , , ; " > . c s c „ , n n , r ' r . . ' ? . u C X , a n d C O , " P l c -

"« M I 45±24 
- • C I 4 | ±23* 
°o N B T 6 0 ± 15 
C3 35+9* 
C-S 4± 0 .9* 

6I±I5*< 
38±9*< 
42±9*< 
3319* 
3±0 S* 

3 S ± | 1 
4 2 ± I 3 * 

58111* 
34112* 

3.9+1 1 -

35±15 11.81:0.000 
50±13 4.31; 0.009 
64112 10 59 :0 .000 
70113 9 61. 0 000 

611 6 03. 0 000 
/ f'""'n<e'"t,x different from mothers (P<0.05) 
( Significant^ different from normal hu tt, i i 
C) <W O m n,s/,„ ""S'" h«'"^<P-0 05, 

D i s c u s s i o n 
The resu l t s h o w s tha t o u t o f a to ta l 117 b a b i e s c o n s i d e r e d fo r 
this s tudy , 5 > ( 4 7 % ) fu l l t e r m b a b i e s , 1 8 ( 1 5 % ) w e r e l o w b i r th 
weight b a b i e s a n d 4 4 ( 3 8 % ) n o r m a l b i r t h w e i g h t b a b i e s T h e 
p e r c e n t a g e p r e v a l e n c e o f p r e - t e r m b a b i e s o r l o w b i r th w e i g h t 
babies w a s l e s s c o m p a r e d w i t h t h e v a l u e s o b t a i n e d in t h e s a m e 
e n v i r o n m e n t y e a r s a g o [22]. T h i s m a y b e a r e f l e c t i o n o f im-
proved p r e - n a t a l c a r e 

T h i s s t u d y d e m o n s t r a t e s d e f i c i e n c i e s o f p h a g o c y t o s i s 
in h u m a n n e o n a t e s . N o r m a l l y , p r e n a t a l p e r i o d is a t i m e o f l i t t le 
ant igenic c h a l l e n g e , r e d u c e d i m m u n o g l o b u l i n s y n t h e s i s a n d f e w 
d i f fe ren t i a ted p l a s m a c e l l s [ 1 7 ] , t h e r e f o r e l o w e r n u m b e r o f B -
lymphocy te s in n e o n a t e s is e x p e c t e d . O u r f i n d i n g o f h i g h e r p r o -
portion of B - l y m p h o c y t e s in n e o n a t e s c o m p a r e d w i t h t h e a d u l t s 
may r ep re sen t a s h i f t o f B - l y m p h o c y t e s f r o m p r i m a r y l y m p h o i d 
organ to t h e b l o o d c i r c u l a t i o n in t he n e o n a t e s . E v i d e n c e o f d e -
pressed n u m b e r o f T - l y m p h o c y t c s in n e o n a t e s c o m p a r e d w i t h 
adults is c o n s i s t e n t w i t h t h e r e p o r t e d s m a l l s i z e a n d i m m a t u r i t y 
of t h y m u s a n d s p l e e n o f n e w b o r n b a b i e s [ 1 8J. 

S t a g e s o f p o l y m o r p h s b a c t e r i c i d a l a c t i v i t y i n v o l v e 
migrat ion, a t t a c h m e n t , e n g u l f i n g a n d i n t r a c e l l u l a r d e s t r u c t i o n 
that we re a s s e s s e d a s p e r c e n t a g e m i o g r a t i o n i n d e x , p e r c e n t a g e 
candidacida! index a n d N B T d y e i n d e x r e s p e c t i v e l y . B a b i e s w i t h 
low birth w e i g h t h a d h ighes t p e r c e n t a g e m i g r a t i o n i n d e x c o m -
pared wi th o the r g r o u p s o f b a b i e s . T h i s m a y b e e x p l a i n e d b y 
red uc ed n u m b e r o f T - l y m p h o c y t c s . d e f e c t i v e T l y m p h o c y t e s re-
sponse to a n t i g e n i c s t i m u l a t i o n , r e d u c e d l e u c o c y t e m i g r a t i o n 
inhibition fac to r ( L M I F ) s e c r e t i o n o r d e f e c t i v e s e n s i t i v i t y o f 
leucocytes to sec re ted L M I F . T h i s s u p p o r t s a p r e v i o u s o b s e r v a -
tion that neona te s a re p r o n e t o Listeria a s a resu l t o f d e c r e a s e d 
generation o f in te r leukins , w h i c h a t t r ac t s m a c r o p h a g e t o t he s i te 
of infect ion [19J. T h e p r o p o r t i o n o f T l y m p h o c y t e s w a s h i g h e r 
in adults c o m p a r e d w i t h all g r o u p s o f b a b i e s , t h u s e x p l a i n i n g 
reduced % M.I in the a d u l t s c o m p a r e d w i t h t he b a b i e s . T h e e x -
tent of l eucocyte mig ra t ion is d e t e r m i n e d b y L M I F c o n c e n t r a -
tion. thus the h ighe r L M I F c o n c e n t r a t i o n , t h e l o w e r t he % M . I . 

ard and Becke r [24J h a v e s h o w n tha t t w o c e l l - b o u n d s e r i n e 
esterases are required for cel l m i g r a t i o n . O n e o f t h e s e e s t e r a s e s 
exists m. or on . the l eucocy tes in an a c t i v a t e d s t a t e . T h e o t h e r is 
enzymatical ly inert a n d b e c o m e s a c t i v a t e d f o l l o w i n g i n t e r ac t i on 

wi th the c o m p l e m e n t s y s t e m . Q u a l i t a t i v e o r quan t i t a t ive d e f i -
c i enc ies o f one , or bo th , o f t he se e s t e ra ses m i g h t exp la in t he 
dc tic icnt migra to ry r e s p o n s e b y the neona ta l l c u c o c y t c s 

N i t rob luc t c t r azo l i um ( N B T ) d y e r educ t ion index by 
p o l y m o r p h o n u c l e a r l e u c o c y t e s f r o m co rd b lood s a m p l e s o f b a -
b ies (par t icu lar ly the low bir th w e i g h t bab ies ) w a s l o w e r than 
that o f adul t s . T h i s m a y be a s a resul t o f e i ther r e d u c e d p r o d u c -
t ion o f O , radica l or d e p r e s s e d p roduc t ion of I cucocy tc p y r o g e n 
in neona te s . S t imu la t ed n e u t r o p h i l s u n d e r g o O , d e p e n d e n t m i -
c rob ia l ac t iv i ty to g e n e r a t e H , 0 , that r e d u c e s N B T to p r o d u c c 
f o r m a z a n depos i t s . T h e r e f o r e r e d u c e d O , c o n s u m p t i o n a n d dc -
prcsse g e n e r a t i o n o f r eac t i ve 0 ; s pcc i c s m a y be r e spons ib le for 
b a b i e s ™ N B T d y ° r c d u c l i o n e spec ia l ly in low bir th w e i g h t 

. J 1 ' S p o s s i b , c l , i a t tlic ce l lu la r d e f e c t s in p h a g o c y t i c 
I n L ! 111 l h c n c o n a t a l l cucocy tcs m a y be re la ted to d c -
»w* | > m c n t a l " " m a t u r i t y o f i m m u n e sys t em. H u m o r a l e n h a n c e -
men t o f p h a g o c y t o s i s is d e p e n d e n t , at least in part , on the s c r u m 
c o m p l e m e n t sys t em. C h c m o t a c t i c a n d phagocy t i c act ivi t ies h a v e 
b e e n associated1 w i t h C 3 a n d C 5 a s wel l as t r imo lecu la r c o m p l e x 
^ r r , ' 7 * , n t h c P r c s c n l s tudy, quan t i t a t ive d c f i c i c n -

ics o C 3 a n d C 5 h a v e b e e n demons t r a t ed in all neona tes . Mi l l e r 
[25] s h o w e d that add i t i on o f C 3 and C 5 to sera of n e o n a t e s s ig-
n i f i can t ly inc reased p h a g o c y t i c and to a lesser extent c h c m o t a c -
tic act ivi ty . W h i l e o t h e r s c r u m fac tors m a y be invo lved , it ap -
p e a r s that a d e f i c i e n c y o f neona t a l sera in gene ra t ion o f C 3 a n d 

resul ts in d e f e c t i v e p h a g o c y t o s i s . 
T h c p resen t da t a on levels o f C 3 a n d C 5 in b a b i e s m a y 

sugges t a g r a d u a l i nc r ea se o f c o m p l e m e n t c o m p o n e n t s w i t h in-
c r e a s i n g age . W h e t h e r th is i nc rease is d u e to fetal p r o d u c t i o n o r 
i n c r e a s i n g t r a n s - p l a c c n t a l p a s s a g e r e m a i n s to be e s t ab l i shed . 
A d i n o l f i ct al [ 26 ] s u g g e s t e d that fetal p roduc t ion p l ay a role . 
C er ta in ly . the r educ t ion in c o m p l e m e n t c o m p o n e n t s o f low bir th 
w e i g h t b a b i e s m a y exp la in inc reased suscept ib i l i ty to i n f e c t i o n s 
a s a resul t o f defec t iv e o p s o n i s a t i o n . 

F r o m this s tudy , it cou ld be c o n c l u d e d that p h a g o c y t e s 
m n e o n a t e s a re not fu l ly i m m u n o c o m p e t e n t at bir th a n d that n e o -
na t e s a r e l ikely to be d e f i c i e n t in i n f l a m m a t o r y r e sponses . 
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