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Neonatal intensive care does not cause 
chromosome damage
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In  th ree  neonatal units a  to ta l  of 30 gravely ill new born in fan ts 
requiring  intensive care were investigated  cytogenetically. The resu lts  were 
com pared w ith  those obtained in  28 m atched  control neonates. N o signifi­
can t difference in the frequency of chromosome breaks, gaps, sa te llite  
associations, and sister chrom atid exchange was found betw een th e  tw o 
groups of neonates.

Several studies have shown that 
certain drugs and procedures used 
in neonatal intensive care may have 
mutagenic effects under experimental 
conditions. Thus, for instance, chro­
mosome damage has been observed 
after exposure to oxygen [9, 19] after 
phototherapy for neonatal hyper- 
bilirubinaemia [16, 18], after the 
administration of antibiotics [2] and 
analeptics such asc affeine [4, 8, 12]. 
A possible genotoxicity of trimetho­
prim-sulfamethoxazole [17] and of 
glucocorticoids, widely used for ante­
natal prevention of IRDS, has been 
demonstrated [1], and even the muta­
genicity-enhancing effect of glucose 
has recently been discussed [14].

Since all these observations were 
based on animal experiments or cell 
culture studies, we have attempted 
to clarify the in vivo effect of various 
combinations of the agents in ques­
tion. Therefore we performed cyto­
genetic examinations in intensively 
treated gravely ill neonates in three 
referral intensive care units.

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

In  each  of the neonatal u n its  o f Győr 
and  Pécs (Hungary) and of R ostock  (GDR) 
10 seriously ill neonates were exam ined . 
T he contro l groups were com posed of 
new born infants of similar ges ta tiona l age, 
b ir th  w eight and sex, who requ ired  no 
in tensive care. The survey of th e  m ateria l 
is dem onstrated  in Table I.

F ro m  both  the intensively tre a te d  and 
co n tro l babies lymphocyte cu ltu res  were 
se t u p  on the  4th or 5th day of life. T rad i­
tio n a l G iem sa-stained, trypsin  G -banded 
[6], and  sister chrom atid exchange (SCE) 
[15] p reparations were analysed, and  a t  
least 30 mitoses were evaluated fo r s tru c tu ­
ra l aberra tions and satellite associations 
(SA) according to  the criteria  of H ans- 
son [10]. The frequency of SCE was 
determ ined  from  a t least 15 m itoses. In  
tw o  cases of the Győr control g roup  th e  
p rep a ra tio n s were not sufficient to  fulfil 
these  requirem ents, therefore these  in­
fan ts  were excluded from th e  s tu d y .

A lthough  a  certain varia tio n  in  the 
th e ra p y  of seriously ill neonates should 
be considered, all the 30 intensively trea ted  
babies m aybe characterized by receiv ing  for 
a t  least 12 hours some type of m echanical 
v en tila tio n  w ith an oxygen concen tra tion  
of 40%  o r more, various an tib io tics, glucose
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T a b l e  I

Survey of the  m a te ria l

Neonates receiving 
intensive treatment Control neonates

N eonatal intensive 
care unit B irth weight Birth weight, g

Mean Range Mean Range

Győr 10 1760 1400-2350 8 1950 1500-2300
Pécs 10 2210 1470-3150 10 2240 1550-3000
Rostock 10 1850 1050-2400 10 2350 1850-4260

T a b l e  I I

Cytogenetic findings in  th e  intensively tre a te d  and control neonates

Features examined
Neonatal

unit
No. of cells 
examined 

per neonate

Intensively treated 
neonates 
mean ±  SD

Controls
mean±SD P

Satellite associations: Győr 30 -5 0 1.46 ±0.29 1.50 ±0.26 N.S.
associated chromosome Rostock
per cell

S truc tu ral aberrations: Győr 3 0 -5 0 0.010±0.002 0.016±0.002 N.S.
Gap per mitosis Rostock 100 0.014 ±0.002 0.011±0.001 N.S.

Chromatid and chromo- Győr 30 -5 0 0.006±0.001 0.004±0.001 N.S.
some break per cell Rostock 100 0.005±0.001 0.004±0.001 N.S.

Dicentrics and Győr 30 -50 0.000 0.002 N.S.
rearrangements Rostock 100 0.000 0.000

Sister chromatid exchange Győr 15 -50 11.06±0.68 10.74±0.63 N.S.
per mitosis Pécs 18-30 6.62±0.44 6.56±0.39 N.S.

in fu sion  an d  photo therapy . E ach  of these 
in fa n ts  h ad  undergone one or m ore X -ray 
ex am in a tio n s by  the  tim e of se tting  up 
th e  lym phocyte cultures. In  addition, 
fu rosem ide and theophylline w ere often 
ad m in iste red  in  Pécs, D-penicillamine, 
b a rb itu ra te s , caffeine and an ten a ta l m a­
te rn a l stero id  m edication were usually 
g iven  in  Győr. A p a r t of th e  Rostock 
bab ies received tocopherol, calcium  gluco­
n a te  a n d  hum an  album in.

T he contro l neonates essentially  differed 
from  th e  intensively tre a te d  ones in 
su rv iv in g  w ithout oxygen supplem entation, 
an d  in  being neither septic no r seriously 
ic teric . A  single chest rad iography  was 
done in  a  few of them , and these in fan ts also 
received  glucose infusion and some an ti­

bio tics, and  naturally  were fed w ith  
b reas t m ilk  much earlier th a n  th e  in te n ­
sively  tre a te d  infants.

The tw o groups did not differ in  nursing , 
env ironm en ta l tem perature, and  in  pos­
sible exposure to  viral or m icrobial agents 
such as Mycoplasma, which w as n o t 
contro lled  system atically in  th is  s tu d y .

R e s u l t s

Results are summarized in Table
II.

As shown by the figures, there was 
no significant difference between the 
findings in the intensively treated
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and those of the control neonates. 
The values refer to cells with 46 
chromosomes in each case. The occa­
sionally seen hypodiploid mitoses 
were regarded as artefacts, their 
number was similar in the two 
groups of infants.

The figures reflect inter-laboratory 
variations; the satellite association 
frequency was higher in Győr than 
in Rostock, more SCEs occurred 
in Győr than in Pécs, but when the 
values were plotted against the own 
controls, no significant difference 
was found in any comparison.

D is c u s s io n

The optimum method for cytogenet­
ic mutagenicity testing has often 
been discussed, and especially the 
achromatic lesions or chromatid gaps 
have been considered unsuitable for 
analytical work. According to recent 
studies, however, gaps are sensitive 
indicators of exposure to genotoxins 
and should be scored in the class of 
structural aberrations [3]. The same 
idea has been expressed by Evans [5] 
who said that even in the era of 
sophisticated methods the incidence 
of chromosome aberrations ascerta­
ined from studies on peripheral blood 
lymphocytes is a reliable indicator 
of exposure to mutagens. When 
stressing the importance of the SCE 
technique, Gebhart [7] suggested that 
it should be regarded as a valuable 
additional method for mutagenicity 
testing, but it is not suitable to 
replace the classical methods of anal­

ysis of structural chromosome dam­
age. In view of the methodological 
recommendations, the procedures per­
formed in our study seem to be appro­
priate to judge the possible acute 
mutagenicity of neonatal intensive 
care.

The majority of the infants studied 
was premature and in part of the 
cases small-for-gestational age. In 
accordance with earlier investigations 
[11, 13], the data reported here
provide no evidence of any correla­
tion of neonatal chromosome damage 
with low birth weight per se, whether 
associated with intrauterine growth 
retardation or with shorter gestation. 
Hatcher and Hook [11] found an 
increased frequency of chromosome 
aberrations in postnatal lymphocyte 
cultures of small-for-gestational age 
newborns, which they interpreted 
as a reflection of diagnostic and 
therapeutic procedures (e.g. irradia­
tion, drugs, diet). In contrast to this 
observation, our results suggest that 
the complex therapy and diagnostics 
of severely ill neonates do not result 
in alteration of SA-frequency, in 
chromosome breakage and SCE fre­
quency. This is all the more convinc­
ing, since besides common principles, 
a certain variation in selection of the 
patients, in their therapy, and in the 
cytogenetic methods could not be 
ruled out. In spite of that, no increase 
of chromosome aberrations and SCE 
in the intensively treated newborns 
was observed in any of the three 
neonatal units. This is favourable 
chiefly from the point of view of 
oxygen administration, which has
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otherwise several undesirable side- 
effects.

The present results provided evi­
dence that in contrast to findings obta­
ined from in vitro and animal studies, 
the same drugs and procedures used 
in neonatal intensive care do not 
damage the chromosomes. This is 
probably due to the fact that the 
doses are significantly lower and the 
application much more tolerable in 
infants than in tissue cultures and 
animal experiments. Therefore, from 
a merely practical point of view, we 
think that chromosome examinations 
and follow-up of intensively treated 
neonates are not advocated. As com­
pared to the many potential complica­
tions, the cytogenetic hazards seem 
to be negligible.
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