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labelled by TNBS at 10°C or 20°C (3 h) in the absence of DTNB. From these
findings, it may be concluded that the typical transmembrane phospholipid
asymmetry in erythrocytes (Schwartz et al., 1985) is lost during CML. This is quite
consistent with the earlier studies (Kumar and Gupta, 1983).

Mc 540 binding to erythrocytes

Me 540 is a negatively charged fluorescent dye, having the unique characteristic
feature to show enhanced fluorescence on intercalation with the hydrophobic dom-
ain of the bilayer, and it binds preferentially to relatively disordered or fluid domains
in the outer leaflet of the membrane bilayer in intact cells (Williamson et al., 1982).
The dye has a low affinity for the normal red cell membrane, and even this affinity is
abolished by the addition of a competing serum at a concentration of 5%. For this
purpose, autologus plasma, AB serum, fetal calf serum or even bovine serum albumin
can be used. Of the various sera tested, AB serum was found to give the best results.
The optimum results were obtained by using 5% AB serum and a dye concentration
of 20.ug/ml cell suspension. Incubation of 105_106 red cells/ml for 10 min at 37°C
was adequate. Under these conditions, 40-60% CML erythrocytes were stained with
the dye whereas the normal red cells completely failed to fluoresce after the Me 540
treatment (figure 1).These results strongly indicate that fluidity of the outer leaflet of
the erythrocyte membrane bilayer is enhanced in CML.

Discussion

Erythrocyte membrane phospholipids are asymmetrically distributed across the
membrane. bilayer (reviewed by Schwartz et al., 1985). Phosphatidylcholine and
sphingomyelin are localized mainly in the outer monolayer whereas PE and PS are
present almost exclusively in the inner monolayer. This typical transmembrane phos-
pholipid asymmetry was absent in CML erythrocytes, since considerably larger
amounts of aminophospholipids were found tobe located in the external monolayer
of these cells, as compared with the normal human erythrocytes. In the normal cells,
about 19% PE and 0% PS were labelled by TNBS whereas in the CML cells, this
reagent modified about 26% PE and 30% PS. These amounts of the labelled amino-
phospholipids should represent the external phospholipids, as similar amounts of
these lipids have earlier been shown to be accessible to phospholipase A2 in the
intact CML erythrocytes (Kumar and Gupta, 1983).

Human red cell membrane choline-phospholipids are known to be more saturated
than the aminophospholipids (Williams et al., 1966).Therefore, movements of PE
and PS from the inner to the outer monolayer should lead to an increase in the outer
surface fluidity. This is quite consistent with the present observation that Me 540
readily binds to the CML erythrocytes but fails to stain the normal red cells.

This study demonstrates that during CML loss of the transmembrane phospho-
lipid asymmetry in erythrocytes is associated with an increase in the outer monolayer
fluidity. These membrane changes in the cells are probably induced by the structural
defects in the membrane skeletal proteins (Kumar and Gupta, 1983), as associations
of these proteins with the membrane bilayer seem to stabilize the membrane phos-
pholipid asymmetry in the red cells (Haest, 1982). Also, our results corroborate the
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Figure 1. Staining of human erythrocytes with Mc 540. All the cells were photographed at

the same magnificatwn and exposure time of 30 s. A, Normal erythrocytes; Band C, CML

erythrocytes. Note that the membranes of CML erythrocytes fluoresce after Mc 540 staining
but under identical conditions, the normal red cells do not show any fluorescence.

earlier studies which showed that differential fluidities across the erythrocyte
membrane are due to asymmetric transbilayer distributions of the membrane phos-
pholipids (Williamsonet al., 1982).

Further, it has earlier been suggested that alterations in the membrane phospho-
lipid asymmetryleadsto severalpathologicaldisorders(Schwartzet al., 1985).Severe
anaemia in CML patients could be due to the externalisation of PS, as it would
accelerate the distruction of the CM L red cells by the macrophages (Schroit et al.,
1985).
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