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In this study the technique of scanping densimetry was used
J

to investigate the effe~ts' of lipophilin, an integral myelin protein, on

the packing ~nd phase transitional properties of.?imyristoylVhospha-

tidylcholine bi1ayers .. The techn~que was' shown to give both precise

and -accurate measurement~ of the volume properties of the system.

The phase transition 9t phospholipi~s from gel to liquid

crystalline state is accompanied by a 3% increase in volume. Lipophilin

does not significantly alter the phase transitiort temperature, 'of 24 0 C.
of the p~re li~id. However, the phase transition is .broadened when ~he

lipophil in concentration is greater than 10% by weight. This can be
o

explained by a decrease in tne coop~rativity of the lipid transition

induce~ ?y .the protein.

. '

....

,
.~

.As the percent lipophilin incorpora~ed into the lipid is

.. increased, th~re is a reduction in' the magnitude of the change in part.ial·

specific v~lume which occurs at'phas~ transition temperature. from
i

. 'I
this data, the number of lipid molecules surrounding each lipophi1in

molecule was calculated. The calcu~ated value of 19 lipid molecules per
• I

molecule of protein.agree~ weil .Wit1 estimates based on calorimetric

results ~ \

T~e partial specific volume of lipophi1in has nev~r been

reported. In this study it was determi~e~~number of solvents at

20°C. The partial specific' volume of lipophilln"in water was 0.715 ±

'0.004 ml/g while the partial specific volum~ in the buffer system.
empl~yed was 0.732 ± 0.003 ml/g. These results are explained in terms,

, .
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"



dimyristoylphosphat~dyl-

,
ifferences in the solvation of the protein.

, (

of

the

lip

I
.I.

Assuming no large change in th1 partial specific volume of l
protein'upon incorporation'into lipid, the results'demQnstrate tha '

"il ,." . \
philin causes a reduction in the volume of

•

choline bilayers )(elow, above' and. near the phase ~rans!~~on temperature.

This may be a fundamental property of boundar~ lipid that surrounds

protein
•
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/ Introduction

• !

Multip1e sclerosis (MS) is a disease affecting the mature

central nerv6u$ system in which more thah one lesion ,is found, spread

out in t~me and space. The c04rse of the disease can be remarkably

variable in each affected individual, but there are us~ally frequent

successive relapses with periods of remission. The damage is largely

restricted to the white matter of the central nervous system where

l~sions consist of fibrous plaques'of demyelinated nerve tract, In

which the axons are frequently spared. Even though the disease is

widespread throughout th& central nervous system, there seem to be

'preferred sites for these plaques (Adams, 1977j Cuzner and Davison, 1979).

Although there. is no known cause as yet for MS, the major

factor respons~ble for the symptoms is the demyelination of the nerves.

Therefore.before one can interpret and und~rstand the disease s~ate;

the normal myelin must first be discussed.

Myelin is a membrane character~stic of the vertebrate

.
nervous system, laid down in segments along selected nerve fibers,

functioning as an insulator to incTease the velocity of stimuli being

transmitted between a nerve cell body and its tapget .. Stru~turally

myelin is recognized as a lipid bimolecular ~eaflet·, sandwiched

between two layers of protein and wrapped in a spiral fashion around
,
a segment of a~on. This myelin sheath consists of up to 40 lipo-

protein lamellae encircling the axon (Raine, 1977; Cuzner and Davison,

1979; Braun ~ al., 1980).
<

The composition of the myelin sheath can be broken up into
I
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- two major componen,ts: lipid and protein. The myelin sheath contains,

in significant -quantities, a greater variety of bipolar lipids than

most membranes. Approximately 70% of the myelin dry waight is lipid

(Cuzner and Davison, 1979). Even with this large- amount of lipid there
~

are only small variations in myelin composition in differen~ species

and in different areas of 'the central nervou~ system. The membrane has

a lipid molar ratio of cholesterol:phospholipid:galactolipid varying

between 4:}:2 and 4:4:2 (Norton, 1977). Cholesterol is the most

abundant lipid in myelin. Since the lipids in myelin are all above their

phase transitions at physiolo'gical temperatures, cholesterol decreases

the fluidity of the membrane. Although not exclusive to myelin, the

most characteristic lipid is the galactolip~, cerebroside. rts con-

centration is directly proportional to the amount of myelin in the brain

(Norton and Poduslo, 1973). Another characteristic marker is

ethanolamine plas~ologen. The ethanolamine pho$pholipid in the vinyl

form,is. located almos't exclusivel~ in the white matter (Guzner ~ al.,

1965). Small amounts of polyphosphoinositides ~nd ganglio~ides ar~ also

present in myelin (Elchburg and Dawson, 1965). 1h~ mon9sialoganglioside

GMl accounts for 80-90 mole %of myelin ganglioside in'the-rat (Suzuki

et al., 1968), but an unusual ganglioside, sialos~lgalactose-ceramide

(G7! is -the major component of human myelin gangliosides (Ledeen ~ al.,

1973). Despite the large amount of detailed comparative data on lipid

c?mposition of myelin from many sources, very little is known about the

distributionfof these lipids ~n the two ~alves of th~ bilayer, or the

amounts and types of lipid that int~ract selectively with each of the,

myelin proteins. ·This gap in knowledge stems mainly from the way native
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