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Red Cell Acetylcholinesterase in ABO Haemolytic Disease of the Newborn

It has recently been shown?! that in most cases of ABO
haemolytic disease of the newborn the red cell acetyl-
cholinesterase (AChE)} activity is below normal. Other
intracellulary located enzymes, such as lactic dehydro-
genase, glucose-6-phosphate dehydrogenase, acid phos-
phatase and inorganic pyrophosphatase, as well as the
stromal enzymes alkaline phosphatase and adenosine tri-
phosphatase, have been found to be either normal or in-
creased!.

The pathogenesis of the enzyme defect is obscure: the
role of anti-A and anti-B isoantibodies in producing this
abnormality is suggestive, but not proved. Attempts to
reproduce a change in AChE activity by coating normal
erythrocytes with ABO isoantibodies in vitro and in vivo
have been unsuccessful®.

In order to elucidate the importance of ‘immune’ anti-A
and anti-B in determining the enzyme defect, we have in-
vestigated if the elution of the antibody might influence
the red cell AChE activity. The red cell AChE activity was
measured before and after partial elution of the antibody
in 14 newborns with Coombs positive ABO haemolytic
disease and, for comparison, in 18 newborns with Rh
disease and in 24 normal infants.

The elution was carried out according to LANDSTEINER
and MiLLER? by heating the red cells at 56°C for 30 min;
normal red cells were subjected to the same procedure.
The AChE activity was determinated by manometric War-
burg technique according to DE SANDRE et al.?; it was
expressed in terms of ul of CO, liberated/mg dry weight of
red cells/h (QCO,). Results are presented in the Table.

Effect of heating on the red cells AChE activity in normal infants and
in ABO and Rh haemolytic disease of the newborn

No.of Redcell AChE (QCO,)
cases Before After
heating heating
Normal 24 20.53 £ 0.80» 16.07 4+ 1.41
ABO haemolytic disease 14 10.97 4 0.69 13.74 4- 1.33
Rh haemolytic disease 18 22.70 £ 0.90 20.00 £+ 1.36

2 Mean - standard error.

The AChE activity of untreated red cells in ABO disease
is significantly lower than in Rh disease and in normal
newborns (P < 0.05}. After heating, in every case of ABO
disease a significant increase of the enzyme activity was
observed {P < 0.05)%; on the contrary, the AChE mean
value diminished in the other conditions (P < 0.05)4,
presumably as a consequence of the heat lability of the
enzyme?®.

The above data suggest that in ABO disease the isoanti-
body action on the red cell membrane plays a part in
determining the AChE deficiency; the increase of the red
cell enzyme activity after heating might be the expression
of a reactivation of AChE consequent to the partial re-
moval of the antibody.

Riassunto. E’ stata studiata Vacetilcolinesterasi eritro-
citaria (AChE) in 24 neonati normali, in 18 casi di malat-
tia emolitica del neonato da isoimmunizzazione Rh
(MEN Rb) ed in 14 casi di MEN ABO con Coombs diretto
positivo. L’AChE in quest’ultimo gruppo & risultata signi-
ficativamente pili bassa di quella ottenuta negli altri due
gruppi. 1l riscaldamento delle emazie a 56°C per 30 min,
effettuato al fine di ottenere una parziale eluzione dello
anticorpo, ha determinato un significativo aumento della
attivitd enzimatica in ogni caso di MEN ABO ed una signi-
ficativa, diminuzione nelle altre due condizioni. Tale re-
perto suggerisce che 'anticorpo immune responsabile della
MEN ABO pud giocare un ruolo nel determinare il difetto
enzimatico eritrocitario riscontrato in tale affezione.
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Cephalothin-Treated Normal Red Cells: A New Type of PNH-like Cells

MortrHAN et al? and GraLwick et al.? have recently
reported a positive direct Coombs test in a large number
of patients receiving the antibiotic cephalothin. Moreover,
in vitro studies! have shown that under suitable experi-
mental conditions, the addition of cephalothin to washed
normal red cells produces a positive Coombs test of non-y
type. According to MoLTHAN et al.! this is a consequence
of alteration of some cell-membrane proteins by the drug.
The same authors also noted that the exposure of washed
red cells to higher doses of cephalothin (final concentra-
tion 50 mg/ml) caused severe lysis.

Since it has beén previously demonstrated that certain
proteolytic enzymes? and sulphydryl compounds$ which
alter the red cell membrane can, under suitable condi-

tions, also render the cells susceptible to lysis in acidified
serum (PNH-like cells), we have performed some in vitro
lysis tests on cephalothin-treated normal red cells.

The blood used for the experiment was withdrawn into
ACD from healthy donors. Four volumes of a 509, sus-
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