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Serum lysozym e a ctiv ity  w as determ ined in 30 sm all-for-dates and  
32 norm al newborns. In the former, a  statistically significant decrease of 
serum lysozym e a c tiv ity  w as observed as compared to the a c tiv ity  in  normal 
new borns. D ilution o f the serum  w as found  to  cause an increase in  lysozym e  
activ ity  in both groups of newborns. T he obtained results are d iscussed  with  
respect to  the increased susceptib ility  to  infections o f sm all-for-dates.

Lysozyme, the  enzyme discovered 
by  F l e m i n g  [31, is defined as mura- 
midase EC 3.2.1.17. Lysozyme breaks 
down the membrane of some bacteria 
by hydrolysing the  beta-1,4 links be­
tween n-acetylmuramic acid and N- 
acetylglucosamine [4, 9], and converts 
killed bacteria to  spheroplasts or pro­
toplasts, which are almost devoid of 
cell wall material. The enzyme exists 
exclusively in th e  neutrophilic gran­
ulocytes and monocytes and tissue 
macrophages [2, 4, 6].

Lysozyme activ ity  in the normal 
adult human serum ranges from 5 to 
20 pg/ml [4, 6], which corresponds to 
100- 400 IU/ml [13, 14]. Muramidase 
was found to  be present as early as 
in the 9 12 week embryo [5].

I t  is generally known th a t small- 
for-dates newborns are more sus­
ceptible to infection than  full-term 
newborns [11, 18, 20] bu t the factors 
responsible for the  increased suscepti­
bility are not quite known.

From  the clinical point of view it

seemed to be of interest to  estim ate 
the serum  lysozyme activ ity  in small- 
for-dates newborns in view o f their 
being high risk cases.

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

A  to ta l o f 30 sm all-for-dates and  32 
norm al newborns were in vo lved  in  the  
stud ies. They were all born a t  term , 
according to  the classification o f  th e  E xpert 
C om m ittee on Maternal and  C hild H ealth . 
L ysozym e activity was determ ined according  
to  th e  m ethod o f Sm o lelis  and H a r t se l l  
[16] w ith  Micrococcus lysodeicticus as the  
substrate. Sera were tested  un d ilu ted  and  
dilu ted  1 to  10 in Sorensen buffer.

B lood  immediately after collection  was 
centrifuged and the serum w as stored at 
— 20 °C until assay. L ysozym e ac tiv ity  
w as tested  at 0 and 10 m inutes and  then  
calculated  in IU /m l/m in.

R e s u l t s

Results are presented in  Fig. 1. 
Serum lysozyme activity in  the  small- 
for-dates was in the range of 75—600 
IU /m l, mean 382 IU/ml. Serum diluted

5* Seiet Paediatrica Academiae Scientiarum Uungaricae 14, 1973



136 ■W. Iwaszko-Krawczuk : Serum lysozyme

1 : 10 showed a broad range of activ­
ity , 75 — 900 IU/ml, w ith a mean of 
453 IU/ml.

In  the  normal newborns th e  follow­
ing d a ta  were obtained. In  the  undi­
lu ted  sera the range was 250 to 750 
IU /m l, mean 488 IU/m l, while in the 
d ilu ted  sera lysozyme ac tiv ity  ranged 
from  200 to 2400 IU/m l, w ith  a mean 
of 631 IU/ml.

Statistical evaluation of these data 
is illustrated  in Table I. The differ­
ences in lysozyme activ ity  of undiluted 
and  diluted sera betw een small-for- 
dates and normal newborns were sig­
n ifican t statistically, p  <  0.001.

D is c u s s i o n

Several authors [1, 19] have shown 
the  role of lysozyme as a  factor par­

ticipating in cellular and hum oral 
im m unity.

The present findings indicated a 
sta tistically  significant decrease of 
lysozyme activ ity  in both dilu ted  and 
undilu ted  samples of serum in small- 
for-dates newborns as compared to  
norm al ones. The depressed lysozyme 
activ ity  m ay be in connection w ith 
the low neutrophilic granulocyte count 
noted in the  small-for-dates [7], in 
view of the  relationship between the 
leukocyte count and serum lysozyme 
activ ity  [6, 8, 17].

The observed increase in lysozyme 
activ ity  in diluted sera may be in ter­
preted  as a  result of the blocking of 
the lysozyme inhibitor by dilution. 
The presence of such inhibitors has 
been postu lated  by several authors

2500

2000

1500

1000

900

800

700

600

500

400

300

200
100

F u l l - t e r m  n e w b o r n s

s m a l l  -  f o r - d a t e s n o r m a

s e r u m  l y s o z y m e  a c t i v i t y  IU/ml

nondi l uted  diluted 1:10 nondi luted diluted 140

F ig . 1. Serum  ly sozym e activ ity  in sm all-for-dates newborns
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T a b l e  I

Statistica l evaluation o f  data

Full-term newborns
Serum lysozyme 
activity IU/ml

undiluted diluted 1 :10

M. V. n o rm al 488 631
sm all-fo r-d ates 382 453

e no rm al 17.40 19.31
sm all-fo r-dates 20.60 45.60

t 3.96 3.60

p <0.001 <0.001
S. D. no rm al 97.00 109.30

sm all-fo r-dates 112.90 249.70

[ 10, 15]. Special a tten tion  should be 
p a id  also to the presence of heparin 
a n d  DNA; these substances and 
especially DNA occur in abundant 
am ounts in the leukocytes.

Lysozyme is well-known to possess 
several biological activities closely con­
nected  with the mechanisms protect­
in g  the organism from infections. 
T hus, lysozyme stim ulates phagocy­
to sis  [1] and granulopoiesis [12]. 
In  this way, the low serum lysozyme 
a c tiv ity  in small-for-dates newborns 
m ay at least partly  be responsible 
fo r  their increased susceptibility to 
i nfections.
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