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a different equilibrium and, probably, does
not indicate a basic difference in the mechan-
ism of lipid transport. For these reasons, it
does not appear unreasonable to apply some
of the findings obtained in the diabetic dog
to diabetic man and suggest, tentatively, that
a strict control of diabetes must be adopted
to prevent those lipemic abnormalities sus-
pected of having a pathogenetic relationship
to atherosclerosis.

Summary. 1) Serum lipoproteins of normal
and depancreatized dogs have been studied
by means of zone electrophoresis on filter
paper. 2) Dog serum contains 3 main groups
of lipoprotein fractions: a fast-migrating al-
bumin-a-globulin group, a slow-migrating B8-
globulin group and a B:-y-globulin group
which does not migrate at all. 3) The bulk
of serum lipids is carried by the albumin-a-
globulin fractions and only a small amount
by the B-globulins. This is the opposite of
what happens in normal man. 4) Serum of
depancreatized dogs under insulin control
contains more total cholesterol and total lipid
cholesterol
———— ratio

lipid P
is increased. There is a tendency for an in-
crease in amount of the slower migrating
components of albumin-a-globulin fraction at
the expense of the faster ones. 5) Withdrawal
of insulin is followed by an immediate uni-
form increase of all lipoprotein fractions. As
decompensation sets in, the B-globulin frac-
tion increases out of proportion with other

P than normal serum. The
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fractions. Thus, in decompensated diabetic
dogs, as in man, the B-globulin fraction be-
comes the principal carrier of serum lipids.
6) The possible significance of these findings
is discussed.
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Since the original ultrafiltration experiments
on yellow fever virus by Bauer and Hughes
(1) and the ultracentrifugation studies on the
virus by Pickles and Bauer(2) no work on
the measurement of this virus has been re-
ported.

Recently the technic of particle size de-

termination using the Spinco preparative
ultracentrifuge became available Polson and
Linder(3). This method which allows sedi-
mentation constants to be determined with
fair accuracy and without laborious prelimin-
ary purification was used to determine the
particle size of the yellow fever virus.
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Material. The 17D strain of yellow fever
virus was used after it had received 3 intra-
cerebral passages in adult mice in this labora-
tory. The brains of 4 mice moribund after
intracerebral inoculation of neurotropic yellow
fever were emulsified in 40 ml 109% rabbit
serum saline, the material was clarified by
centrifugation at 2700 r.p.m. in a refrigerated
centrifuge, and 6 ml of supernatant mixed
with an equal volume of 2% Caminella sincta
haemocyanine in phosphate buffer at pH 7.0.
The haemocyanine tends to reduce sedimenta-
tion irregularities caused by convection (Pol-
son and Linder l.c.). It was experimentally
confirmed that haemocyanine does not inter-
fere with sedimentation nor does it affect the
viability of the virus.

Methods. Samples of the mixture of yellow
fever virus and haemocyanine were ultracen-
trifuged in the model L Spinco centrifuge for
100 minutes at rotor velocities ranging from
11000 to 25000 r.p.m., and the virus contents
at different levels in the tubes determined by
titration in mice. Prior to sampling in each
case the position of the haemocyanine bound-
ary in the centrifuge tube was carefully noted.
The samples were titrated by intracerebral
inoculation of 10-fold dilutions into groups of
6 3-4 weeks old mice, each mouse receiving
0.03 ml of fluid. The mice were kept under
observation for 2 weeks. Titres are expres-
sed in LDjo. The titres of the different
samples were plotted against their mean rela-
tive position in the centrifuge tube, and the
position of the sedimenting boundary deter-
mined from the graph (Polson and Linder
Lc.). The level of the sedimenting boundary
was taken to be that at which the virus con-
centration was 50% of that of the original
emulsion. The sedimentation constant of the
virus was calculated from an equation de-
ducted from that of Svedberg and Pedersen
(4):

S, =18,

H, ( 2X, + Hxsina)
H, \2X,+ H,sina

where S, and S; are the sedimentation con-
stants of the virus and the haemocyanine and
H, and H; the respective distances which their
boundaries migrated down in the tube during
centrifugation. X, is the distance of the fluid
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FIG. 1. Sedimentation diagrams of yellow fever
virus, strain 17D, in 19 haemocyanine at pH 7.0.
Vertical lines indicate position of haemocyanine
boundary in different centrifugation runs. Values
at 6 em are titers before centrifugation. =
18000 r.p.m. for 100 min. e+ —=19800 r.p.m.
for 100 min. ———— = 24400 r.p.m. for 100 min.

meniscus from the centre of rotation of the
rotor, and a is the angle of inclination of the
centrifuge tube with the vertical. The value
of S; is 100 Svedberg units.

Results. It was found that after centrifuga-
tion at 11000 r.p.m. for 100 minutes very
little sedimentation of the virus had occurred
and at rotor velocities of 25000 r.p.m. for the
same period the virus was centrifuged down
completely. At 18000 r.p.m. to 20000 r.p.m.
the virus boundary was in suitable positions
in the tube to allow calculation of the sedi-
mentation constant. In Fig. 1 are given the
sedimentation diagrams obtained at different
rotor velocities together with the positions
occupied by the haemocyanine in the differ-
ent runs. It will be noticed that the virus
boundaries were well ahead of the haemocya-
nine boundaries and that the upper layers of
fluid in the centrifuge tube were almost com-
pletely freed of virus by the centrifugation.
Table I records the results of the 3 experi-
ments. The sedimentation constant calcu-
lated from equation (1) is 184 S for the run
at 18000 r.p.m., and 157 S for that at 19800
rp.m. From these values the particle size
was calculated using the modified Stokes
equation:

9 8y

=

© 2 (@)



ALPHA-TOCOPHEROL IN EXPERIMENTAL CARDIOVASCULAR NECROSIS

615

TABLE I. Experimental Data of 3 Centrifugation Runs of Mixtures of Haemocyanine and
Yellow Fever Virus Strain 17D. ¢ = 26°, X, — 5.32 em. S, — 100 Svedberg units.

——————LD,, of samples taken at—————

r.p.m. r em ~ Original,

(X100) H,,em H;em 05 15 25 325 3.5 3.75 425 45 475 BL 6 ecm
180 2.0 4.0 0 0 0124 — 30 38 — 40 — 4.0
198 3.1 5.25 10101 — 18 — — 35§ — — 4.5
244 4.75 B 1 6 10 — 15 — — 158 — 45 4.9

B = bottom ; BL — bottom layer.

where r is the radius of the particle, S the
sedimentation constant, 5 the viscosity of
water at 20°C, d the density of the virus
particle assumed to be 1.33 g/cc and p the
density of water at 20°C. The diameter of the
particle determined in this way ranges from
29.2 to 31.4 my.

Discussion. The size of yellow fever virus
particle as determined in this work is nearer
that found by Bauer and Hughes (lc.) in

ultrafiltration experiments than that recorded
by Pickles and Bauer (l.c.).

Summary. The particle size of the 17 D
strain of yellow fever virus has been deter-
mined as ranging from 29.2 to 31.4 mu by
the method of ultracentrifugation coupled

with biological assay.
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Influence of Alpha-Tocopherol upon Development of Cardiovascular
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Medical literature is replete with contra-
dictory reports on therapeutic efficacy of vit.
E. Thus large dosages of alpha-tocopherol
or mixed tocopherols have been reported to
exert therapeutic effects in muscular dystro-
phies and rheumatic diseases of men(1-3).
Also that prolonged administration of this
vitamin may bring about dramatic ameliora-
tion in hypertensive cardiovascular disease,
as well as many peripheral vascular condi-
tions(4-6). However, well controlled clinical

* This investigation aided by a grant from the
National Heart Institute of the National Institutes
of Health, U. S. Public Health Service.

studies by others failed to confirm the re-
ported benefits(7-10). The vast animal ex-
perimental literature dealing with vit. E con-
tains surprisingly few references to the bene-
ficial action of this vitamin, if one takes ex-
ception to specific effects in induced defici-
ency. With regard to the cardiovascular
system, only 2 publications described thera-
peutically desirable effects. Allardyce and
associates(11) reported a hypotensive effect
of vit. E in desoxycorticosterone induced
hypertension of albino rats, and Holman(12)
was able with the help of vit. E to inhibit
emergence of experimental necrotizing ar-



