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40 BHATNAGAR: CHEMICAL CHANGES IN AMNIOTIC FLUID

acidosis nor hypothermia were associated with
clinical respiratory distress syndrome in the full-term
infant. When trachial aspirates were obtained from
prenatal, or. from premature infants while they were
still hypothermic, he found little or no phosphatidyl
dimethyl ethanolamine which meant that the meth-
ylation pathway was not functioning. As the infants
were put into an incubator and temperature brought
up, increasing amounts of PDME were found in
trachial aspirates which indicated that the heat sup-
plied to them was activating this pathway. These
findings suggested that the methylation pathway is
vulnerable to external insult. Yet if this were the case,
then some full-term infants should also show re-
spiratory distress, which they do not. Gluck’s ex-
planation for this is based on his evidence that
early in gestation the methylation pathway is the
more important but at about the 35th week the
choline incorporation pathway takes over causing the
surge of lecithin. As the choline incorporation path-
way is not vulnerable to external insult, it is pro-
ducing sufficient quantities of surfactant for the
full-term infant not to have respiratory distress: Thus
the premature infant is at a disadvantage because
at around 30-34 weeks gestation when the methy-
lation pathway is dominant and vulnerable to external
insult, the choline incorporation pathway has not
yet assumed maximal function, and hence, sufficient
surfactant is not being produced. The only lab find-
ing that Gluck reports in support of his hypothesis
is that in vitro, the methylation pathway is markedly
inhibited below a pH of 7.2; in vivo, exposure to
cold or hypothermia or hypoxia causes acidosis in
the neonate, which could then inhibit the methyl-
ation pathway.

With all this data, we now have the basis for
developing a method for the prediction of re-
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Fig. 2—Concentrations of sphingomyelin and lecithin in
amniotic fluid during gestation. (Reprinted with permission
from Gluck, Hosp. Pract. 6:45, 1971.)

spiratory distress in the neonate by measuring lec-
ithin and sphingomyelin in amniotic fluid. Although
lecithin and sphingomyelin are measured individu-
ally, the results are reported in terms of the ratio
of lecithin to sphingomyelin. Once the ratio starts
getting higher than 1 or 2, one might be able to
give some indication about whether respiratory
distress could be predicted in that fetus were it de-
livéred at that time. The method we have developed
and are using at present is a modification of Gluck’s
original method (Gluck, Kulovich, et al, 1971) and
is outlined in Fig. 4. Three mililiters of amniotic
fluid are taken to which are added 3 ml of methanol
and 6 ml of chloroform in a centrifuge tube. The
whole is extracted once, centrifuged, and the lower

@

a,8-Diglyceride CDP- choline Phosphatidyl choline
(Lecithin)
@ CDP- ethanol- _
amine +CH;3
Phosphatidyl- +CH, Phosphatidyl - __*CHy _  Phosphatidyi—
ethanolamine methylethanolamine dimethylethanolamine
(PE) (PME) (PDME)

Fig. 3—Two postulated pathways for lecithin Biosynthesis.
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