CLINICAL PROGRESS

Research in Russia on Vitamins and Atherosclerosis

By Ernst Sivonson, M.D., aNp Ancen KEvs, Pu.D.

HE EFFECTS of vitamins on athero-

genesis and its elinical complications have
been investigated extensively in Russia during
the past 15 years. The importance of certain
vitamins in the treatment of coronary heart
disease and other manifestations of severe
atherosclerosis seems to be generally accepted.
Since some of these views are not held in the
United States and other Western countries, it
is of interest to present here a review of the
pertinent Russian literature. The references
cited are representative rather than complete,
but we have attempted to include the most
important studies. No attempt is made here
to cover the corresponding Western literature.

Research Approaches and Methods in Russia

Several approaches have been used by Rus-
sian investigators and a general comment on
their validity and limitations may be usefnl
before reviewing specific results. The Russian
work is eoncerned with pharmacologic dosages
of vitamins, usually far in excess of normal
average vitamin intakes and requirements for
nutritional purposes, and not with vitamin de-
ficiencies or variations in ordinary diets. This
explains, perhaps, the absence of epidemio-
logic studies, such as have heen done elsewhere
in connection with the diet.*

The evidence presented for the effects of the
vitaming comes from two general sources—
experiments on laboratory animals, largely
confined to rabbits, and observations on the
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clinieal course of patients with eoronary heart
clisease treated with vitamins.

The elinical studies on this subject in Rus-
sia are subject to serious limitations. Spon-
taneous variability in clinical status and in
the severity and frequency of symptoms is
notorious in patients with eoronary heart dis-
case. The use of these eriteria, particularly
subjective reports of angina pectoris, is diffi-
cult and hazardous under the best of cireum-
stances. The double-blind experiment, with a
placebo control, which we now consider to be
essential in the evaluation of drug therapy
where subjective criteria are involved, does
not seem to have been used in any of the
Russian studies.

It is not even clear that other treatment,
including dietary management, was discon-
tinued or kept absolutely constant during the
trials with vitamins but it does appear that
the patients knew when they were being given
vitamin therapy. Sinee a large proportion of
patients with coronary heart disease report
benefit from any treatment, including place-
bos, it is mot surprising than many clinical
reports of favorable action of the vitamins are
found in the literature.

Tinally, in the clinical studies on vitamins,
as in most medical research in Russia, inade-
quate attention is given to the requirements
for statistical analysis, as was noted pre-
viously.® ¢ This is true of the reports con-
cerned with objective eriteria as well as those
in which only subjective criteria were in-
volved. Though the details required for sta-
tistical analysis are generally absent, it is
obvious that almost all of the clinical samples
were far too small to yield significance of the
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reported subjective improvement unless really
spectacular benefit resulted from the vitamin
therapy.

Electrocardiographic evidence of effects of
vitamin therapy is claimed in some papers but
there is no basis whatever to judge accepta-
bility or significance of the evidence. Qualita-
tive observations on some of the patients but
no measurements of electrocardiographic
items are reported. In a minority of the re-
ports crude frequency distributions of quali-
tative electrocardiographic characteristics are
given with no attempt at statistical evalua-
tion.

The most acceptable evidence of vitamin
effects in the Russian investigations on pa-
tients is provided by measurements of choles-
terol and other lipids in the blood. While a
decrease in cholesterol concentration in the
blood does not necessarily mean elinical bene-
fit, in general it will be agreed that this would
be a desirable change and this eriterion has
been much used in Russia. Most Russian work-
ers have wused the Engelhardt-Smirnova
method* for the estimation of cholesterol in
studies both on animals and on patients. We
have been unable to obtain detailed data on
the reliability and validity of this method but
it seems to give values in the range, though
perhaps somewhat lower, that we would ex-
pect. These questions are not serious, however,
when the same method is applied to the same
patients in therapeutic trials.

Many of the Russian papers report data on
plasma or serum ‘‘lecithin.’’ It appears that
this item is measured as lipid-soluble phos-
phorus and that ‘‘leeithin’’ is simply phos-
pholipid. This measurement is widely consid-
ered to be significant, and emphasis is given
frequently to the cholesterol/lecithin ratio
though no statistically valid evidence is pre-
sented that the phospholipid value adds sig-
nificantly to the information given by the
cholesterol measurement.

Anitehkov’s studies on the experimental
production of atherosclerosis in rabbits span

*Degeribed in Predtechenko, V. M. Borovskaia and
L. T. Margolina. Rukovoolstropo Laboratornim Meto-
dam Isslodovania., Moskba, 1950.
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half a century™? and the sense of priority in
this field is strong in Russia. During all this
time Anitchkov has insisted, and his opinion
1s generally accepted in Russia, that these ex-
perimental lesions are true replicas of athero-
selerosis in man. The statement is made'® that
the atheroselerosis produced in rabbits is not
only similar but substantially identical with
that seen in man, especially when small levels
of cholesterol are fed so that the development
of the lesion is slow.” It should be noted, how-
ever, that most of the Russian studies have
used large dosages and short periods (3 to 4
months). Recently, atherosclerosis has been
produced in dogs by cholesterol feeding plus
thiouraeil in Russia, and this too is consid-
ered to be comparable to the human lesion.3: 14

The rabbit is generally preferred to chick-
ens and dogs as the experimental animal,'®
Almost all animal experiments with vitaming
have involved rabbits fed large doses of c¢ho-
lesterol so as to produce a tremendous degree
of hypercholesteremia and marked lesions in
the arteries within 3 to 4 months. The experi-
ments on animals have been rigidly controlled
as a rule.

Besides measurement of cholesterol and
“‘leeithin,’’ a major criterion of vitamin ef-
fects on atherosclerosis in the experimental
animal has been visnal inspection of the aorta,
sometimes after staining with Sudan red.
Anitehkov!! considered this to be only a crude
criterion, useful to detect gross differences,
and preferred measurement of the lipid ex-
tracted from the aorta. In the absence of con-
venient and accurate methods, however, the
Russian studies with vitaming have not uti-
lized such measurements.

It is well known from autopsy studies on
man that there is only a low degree of correla-
tion between the severity of atherosclerosis
in the aorta and that in the coronary arteries.
Nevertheless, in the experimental studies in
Russia with the vitamins the pathologic ex-
aminations have largely been confined to the
aorta. Recently, Miasnikov!é 17 reported ather-
osclerosis in the coronary arteries as well as
in the aortas of 22 rabbits that had been fed
cholesterol for several months. Infarction did
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not occur with the cholesterol feeding alone
but the addition of thrombin injections, pitui-
trin, or extreme exercise produced areas of
necrosis in the myocardium of some rabbits.
The influence of simultaneous vitamin treat-
ment in these sitnations has not been reported.

Fedoseevl® 14 reported spontaneous electro-
cardiographic changes in dogs treated with
thiouracil and fed massive doses of choles-
terol. Atheroselerosis both in the aorta and in
the coronary arteries, but not infarction, was
ohserved in dogs treated in this way.'s

As mentioned above, statistical tests of sig-
nificance were not made in the Russian studies
on atherosclerosis. We have supplied these for
all their studies where sufficient data were
reported,

Vitamin ©

The relationship of this vitamin, as well as
vitamin A, to the problem of atherosclerosis
probably was studied first by I. A. Miasni-
kova,'® who used rabbits fed massive doses of
cholesterol. Her original publication is not
accessible to us but the essential results were
reproduced by A. L. Miasnikov in 1954." The
conclusion was that vitamin A accentuates
and vitamin C inhibits the atherosclerosis pro-
duced by cholesterol feeding. In another early
paper (1952) it was reported that treatment
with ascorbic acid delays the serum choles-
terol rise in vabbits fed cholesterol2

These findings were quickly applied to elin-
jeal trials. Tn 1952 Tiapina?' intravenously
administered 500 mg. of ascorbic acid daily
for several weeks to patients with coronary
heart disease and reported a substantial de-
crease in the serum cholesterol concentration,
as much as 150 mg. per 100 ml. in one patient.
Later (1954) A. L. Miasnikov®? reported that
ascorbic acid lowered the hypercholesteremia
of cholesterol-fed rabbits. The data are in-
adequate to judge whether the difference was
statistically significant. Loviagina’s and Sinit-
sina’s data2s show a high degree of variability
in the serum cholesterol levels of rabbits
treated with cholesterol for 105 days.

The treatment of patients with coronary
heart disease by intravenous solution of as-
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corbic acid gained popularity quickly and in
1956 Sedov?t 2 reported the results with 106
patients. They received 500 to 1,000 mg. daily
for 20 to 30 days, and the treatment was re-
peated after an interval of 1 to 3 months, Be-
fore the treatment 23 per cent of the patients
were stated to have had scrum cholesterol
values over 250 mg. per 100 ml., but after the
treatment only 2.3 per cent had values that
high. We find the reported cholesterol change
is highly significant (p < 0.0001 by chi-
square). The cholesterol level was unaffected
in the patients who initially had low values,
a finding in harmony with I. A. Miasnikova s
work in 194718 Sedov reported clinical im-
provement but gave no specific data.

According to Sedov,? the serum cholesterol
level falls during the first days of treatment
with ascorbic acid and is kept at a depressed
level with chronic medication. '

A very rapid response to intravenous as-
corhic acid, with a fall in the serum cholesterol
within a few hours, was reported by Tiapina,
but this was not confirmed by Grabenko.
Both Grabenko and Tiapina agreed with the
other Russian workers, however, that treat-
ment continued for several weeks or months
lowers the blood cholesterol. The results ob-
tained by Fedorova (quoted by Miasnikov®)
were less uniform, with only 60 per cent of
the patients showing a fall, 30 per cent no
change, and 10 per cent an inerease. Accord-
ing to Miasnikov,2® a decrease in the hlood
cholesterol is obtained omly with prolonged
administration of ascorbic acid, and even then
complete correetion of hypercholesteremia
may not be possible. Miasnikov?® reported
Tiapina’s findings of an increase in the fecal
cholesterol exeretion in parallel with the de-
erease in the blood, but the details of chemical
analysis were not given and no judgment is
possible of what was actually measured in
the feces.

Tiobova?® found that daily intravenous ad-
ministration of 1,000 mg. of ascorbic acid for
10 days produced a decrease in the beta and
an inerease in the alpha lipoproteins in 18
among 35 patients. The responders were gtated
to be in an early phase of the disease, while




1242

the 17 refractory patients were described as
being in a more advanced phase.

There are some discrepancies in the reports
of clinieal benefits, Various studies report
subjective improvement in feeling and work
capacity with no specific data on controls.
Liobova2? reported that ascorbic acid improved
the work capacity without change in the se-
verity or frequency of angina. Fedorova (re-
ported by Miasnikov?®) found fewer anginal
attacks in patients on ascorbic acid therapy.

Ascorbie acid is recommended as an auxil-
iary in the treatment of patients with coro-
nary artery disease by such leading Russian
cardiologists as Miasnikov,?% 28 30,81 T]’in-
skii,®2 and Ryss.?® The daily dosage advised is
500 to 1,000 mg. orally or 800 to 500 mg. intra-
venously (in glucose or physiologic saline so-
lution). With the intravenous therapy the
recommendation is a series of 20 to 30 daily
injections to be repeated at intervals of 2 to 3
months, A favorable feature is stated to be
that in the doses used ascorbie acid does not
affect blood coagulation.?8 34 35

Miasnikov,?® writing in 1960, with the au-
thority of a Member of the Academy of Medi-
cal Sciences and Director of the Institute of
Experimental Therapeutics in Moscow, states,
“‘Presently, ascorbic acid is widely used for
prevention and therapy of atherosclerosis.’”
He suggests also, without providing any data,
that the great longevity of people in the moun-
tain region of the Caucasus may be related to
the high ascorbic acid content of their diet.
Further, he states that the inhibiting effect
of ascorbic acid on atherogenesis can be in-
creased by combination with vitamin P, but
the dosage and data are not provided.

If ascorbic acid inhibits hypercholesteremia
and atherosclerosis, it might be expeected that
these conditions would be promoted by a de-
ficiency of vitamin C in the diet. This was
reported by Willis?® to be the case in guinea
pigs, and Tolmachev,3” whose paper is not
available to us, stated that scorbutic patients
have an elevated level of cholesterol in the
blood. Studies on this aspect have been little
cultivated in Russia and the information is
scanty. In the Western literature atherosele-
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rosis has not been reported to be a prominent
feature in persons suffering from vitamin C
deficiency,38-10

When one of us (A. K.) returned from
Russia in 1956 with the information about the
enthusiasm there about ascorbic acid, fully
controlled experiments were initiated with
patients at a Minnesota State IHospital on
rigidly fixed diets with and without the addi-
tion of 1,000 mg. of ascorbic acid daily in
alternating periods of 3 to 4 weeks at a
time.# Though the first trial suggested the
possibility of a slight effect on the serum cho-
lesterol concentration, more careful analysis
and repetitions with various base diets failed
to show any indication of a statistically sig-
nificant effect, at average cholesterol levels
between 160 and 200 mg. per cent, dependent
on the fats in the diet. This does not neces-
sarily contradict Sedov’s results,®® who found
a decrease of cholesterol only at initial levels
over 200 mg. per cent. This treatment has not,
as far as we know, been applied in the West-
ern World to patients with coronary heart
disease.

Vitamin A

In 1. A. Miasnikova’s early experiments
with vitamin A it was reported that athero-
genesis in rabbits fed cholesterol is promoted
by the administration of vitamin A. In the
early fifties restriction of vitamin A in the
diet was recommended on this account,'® but
later studies did not give consistent results,
and in his latest (1960) review of the subject
Miasnikov?® states that vitamin A may be
disregarded in regard to prevention or treat-
ment of patients with atherosclerosis. Ryss®
holds that there is a complex relationship be-
tween vitamin A and cholesterol metabolism.
It is suggested that hypercholesteremia may
be produced by vitamin A administration as
a result of eliminating of cholesterol from the
brain and liver.
Vitamin Dy

It appears that the effect of vitamin Ds, or
calciferol, on atherogenesis is generally
agreed in Russia to be unfavorable. Rabbits
receiving 200 mg. of cholesterol in the daily
diet for 90 days showed increases of 200 to
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300 per cent in the serum cholesterol level and
grade 2 to grade 3 atherosclerosis in the aor-
tas. The addition of 100,000 units of vitamin
D, (0.25 mg. of erystalline calciferol) to the
daily diet produced an average increase of
700 per cent in the serum cholesterol and
most of the rabbits exhibited grade 4 athero-
sclerosis in the aorta (Bavina*?), We have
been unable to find more recent reports in the
Russian literature, but restriction of vitamin
D is generally recommended to patients with
coronary heart disease.25 82

Thiamine

According to Miasnikov*® a large series of
studies in the Institute of Experimental
Therapeuties in Moseow on cholesterol-fed
rabbits and on patients with coronary heart
disease revealed no effects of thiamine admin-
istration., In peripheral arteriosclerosis, how-
ever, Gordon*® has reported some improve-
ment after thiamine treatment for several
months as indicated by an increase in the skin
temperature.

Ryss,® after a thorough review of the lit-
erature, recommends administration of thia-
mine as a part of the ‘‘complex therapy of
chronic heart failure,”” mainly because of the
results of studies by Kryzhanovskaia.i*
Nicotinic Acid

Takovleva* reported that the administra-
tion of nicotinic acid to cholesterol-fed rab-
bits inereases the hypercholesteremia and de-
gree of atherosclerosis. Since the reports of
Altschul et al.*® and Parsons and Finn*? in
1955 and 1957, it has been well known in the
Western world that massive doses of nicotinic
acid tend to depress the serum cholesterol
level in man and in some but not all species of
animals. At present nicotinic acid, in oral
doses of 1,000 to 2,000 mg. daily, is widely
used in the United States to reduce the serum
cholesterol level in patients and in persons
without complaints but who have marked hy-
percholesteremia,

In Russia, elinical benefit was reported by
Nesterov®® and by Ratner et al.*® for patients
with coronary heart disease who received from
0.5 to 5 mg. of nicotinic acid four to six times
daily. Ratner et al. stated that this treatment
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may prevent abnormal electrocardiographic
responses to exercise.

Soibel®® injected subentaneously 5 to 10 ml.
of an 0.86 per cent solution of nicotinic acid
(43 to 172 mg. daily) in addition to an oral
dose of 100 mg. This regimen was maintained
for several weeks with 125 patients suffering
from coronary insufficiency, 756 of whom re-
ported significant subjective improvement, 36
moderate improvement, and only 10 reported
little benefit. From serial electrocardiograms
it was judged that 62 patients were consider-
ably improved, 39 had a moderate improve-
ment, the improvement was little in 17, and
only six patients showed no change. The “‘im-
provements’’ were mainly in reduction in 8-T
depression ; T-wave inversion and arrhythmias
were less affected. Serum cholestercl was not
reported but it was stated that the prothrom-
bin time was increased in some patients.

In the Russian literature up to the time of
writing this review (Mareh 1961) massive
dosage of nicotinic acid as used in the United
States has not been studied, and it is obvious
that treatment with nicotinic acid is consid-
ered to be in the experimental stage. It is not
generally recommended as a part of the treat-
ment of patients with the clinical complica-
tions of atherosclerosis.

Pyridoxine (Vitamin Bg)

The development, of arterial lesions, quite
different from spontaneous human athero-
sclerosis, was reported a dozen years ago in
the United States in monkeys and dogs fed
diets grossly deficient in pyridoxine (Rhine-
hart and Greenberg).5% 52 Suggestions that this
may have some bearing on human atherogene-
sis have been discounted by almost all workers
in the West. No marked effects were found on
blood cholesterol in pyridoxine defieiency in
dogs or various species of monkeys.® Paren-
teral administration of 25 mg. of pyridoxine
daily to rabbits did not alter the serumn cho-
Iesterol level. Recently, Sheikh-Ali* reported
moderate decreases of serum cholesterol in the
majority of 18 patients with coronary heart
disease who received intravenous injections of
50 to 200 mg. of pyridoxine.

There has been little interest in Russia on
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this subject, judging from the literature, and
it is not considered in the treatment of pa-
tients with coronary heart disease.

Vitamin B

Cousiderable interest in the effect of vita-
min B;, on atherosclerosis has developed re-
cently in Russia, Tinkomskii®® gave 20 gamma
of vitamin Bio daily for 10 days to each of
18 patients with coronary heart disease and
reported an average decrease of 23 mg. per
100 ml. in the serum cholesterol concentration,
associated with a small decrease in the beta
lipoproteins in the serum. The effect was
stated to be enhanced when choline was given
simultaneously. Motovilova®® injected larger
doses (50 gamma daily) for 10 days in 40
patients, and obtained an average fall of 18
mg. of cholesterol per 100 ml. of serum. We
have analyzed the data statistically and find
this small change is signifieant (p = 0.003).

The effect in Motovilova’s patients was
stated to be maintained for 2 months and to
be accompanied by reduced frequency and
severity of angina ‘‘in the majority’’ of the
patients. Further it is stated that the electro-
cardiogram improved in some patients and
became “‘normal’’ in five of them. Specific
detailed data were not given on the clinical
findings.

TFominad™ provided a treatment consisting
of injection of 30 to 50 gamma of vitamin Bqs
alternating every other day with 15 to 25 mg.
of testosterone. It is stated that among 43 pa-
tients with coronary heart disease, angina pec-
toris disappeared in 26, and 29 patients
showed a decrease in the serum cholesterol
level, which averaged 62 mg. per 100 ml. in
these patients. Five patients had increased
serum levels (average + 36 mg. per 100 ml.),
and there wasg no change in three patients.
Our caleulations indicate that the distribution
of these cholesterol changes, i.e., the greater
frequency of a decrease, is statistically signifi-
cant. No studies were made on testosterone
and vitamin B, separately.

The effect of vitamin Byy in rabbits fed 200
mg. of cholesterol per Kg. daily was studied
by Ignatova,5® ® who reported reduced hy-
percholesteremia and delayed atherogenesis.
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When the cholesterol feeding was discontinued
after 105 days, the regressive changes were
followed with two groups of nine rabbits each
roughly matched in regard to serum choles-
terol level.®® The serum cholesterol concentra-
tion in the control group fell from 787 to 285
mg. per 100 ml. in 112 days, while the value
in the group receiving vitamin B;p fell from
740 to 142 mg. per 100 ml. Individual data
and statistical analysis are not rveported but
it seems probable that there was a significant
difference between the two groups in the re-
gression of hypercholesteremia.

Tenatova®® made planimetrie measurements
of the areas of the lesions in the aortas stained
with Sudan III and examined sections of the
walls microscopically from which it was con-
cluded that the severity of the atherosclerosis
was considerably greater in the control rab-
bits than in the rabbits treated with vitamin
Blg.*

On the basis of these results, Miasnikov®
recommends the use of vitamin By in a dosage
of 0.6 mg. every second day for 2 to 4 weeks
for prevention and treatment of atherosclero-
sis, thongh he indicates that clinical experi-
ence is as yet too limited for conclusive eval-
uation. Motovilova®® found the prothrombin
content of the blood increased in 11 out of
23 patients treated with vitamin Bie. Statisti-
cal analysis of her results shows an average
inerease of 10 per cent in the blood prothrom-
bin, and this was statistically highly signifi-
cant. It may appear, therefore, that treat-
ment with vitamin By would be questionable
unless combined with anticoagulant treat-
ment,

Choline

In the Russian literature on treatment of
patients with atherosclerosis c¢holine is con-
sidered together with vitamin therapy.®® 32, 66
Tn the Western World enthusiastic reports,

*In her latest study, Ignatova™ found that daily
intramuseular injection of 100 gamma vitamin Bie for
2 weeks in 75 patients with eoronary atheroselerosis
deereased the blood cholesterol by about 20 per cent
on the average., We found the distribution of de-
creased cholesterol in 69 of 75 patients statistieally
significant. Changes of blood coagulation oceurred in
some patients.
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such as those of Morrison and Gonzales,®
about patients treated with choline have been
largely discounted because of the absence of
adequate controls and the finding of negative
results of choline supplements on serum cho-
lesterol in rabbits,®? and man.%® It will be re-
called also that long ago Best and Rideout®*
reported that, though choline is effective in
preventing the accumulation of neutral fat
in the livers of rats fed cholesterol, it has far
less effect in preventing cholesterol accumula-
tion,

Pushkart® reported that the addition of 400
mg. of choline to the daily diet of rabbits fed
200 mg. of cholesterol, did not affect the serum
cholesterol level but did delay atherogenesis.
Sinitsina% 57 found a decrease in the serum
cholesterol level as well as reduced athero-
sclerosis in the cholesterol-fed rabbit. In two
groups of 21 rabbits each fed cholesterol for
4 months, the mean value was 1,033 mg. per
100 ml. in the control group but only 615 in
the group that had received, subcutaneously,
300 to 400 mg. of choline per Kg. of body
weight. Our computations indicate that this
difference was significant at the level of p =
0.05. Sinitsina®” also reported that the regres-
sion of atherosclerosis after discontinuance of
cholesterol feeding is accelerated by choline
treatment.

Koropova®® found a tendency for the blood
cholesterol to fall in 20 patients with coro-
nary heart disease who received, by mouth, 5
Gm. of choline daily for a month. With con-
tinued choline dosage in 39 patients for a
year, Koropova found that the cholesterol
level was decreased in only nine patients, in-
creased in two, and was unchanged in the
other 28 patients. Subjective improvement
was reported but this may have been the re-
sult of suggestion, aceording to Miasnikov.?®

P. M. Savenkov (reported by Lukomskii®®)
gave 5 to 6 Gm. of choline by mouth daily for
3 weeks to 68 patients with coronary heart dis-
ease. Angina pectoris was reported by 35 pa-
tients to be significantly reduced, 18 patients
said they were slightly improved, 11 patients
noted no change, and one patient said he was
worse. The serum cholesterol concentration
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fell, on the average, 40 mg. per 100 ml. in 53
of the 68 patients, a decrease of 15.6 per cent
from the initial level. The serum cholesterol
level rose in 15 patients, and 11 of these pa-
tients had had serum cholesterol values of 200
mg. per 100 ml,, or less, before the treatment.
Tvery patient whose initial cholesterol level
was over 250 showed a decrease with cheline
treatment. In 26 of these hypercholesteremic
patients measurements were made of the beta
lipoproteing in the serum. Al showed ele-
vated values before treatment and these fell
with treatment in 20 of the 26 patients. Van
Chii% did not find consistent changes of pro-
thrombin and fibrinogen in 38 patients treated
with choline (5 Gm. per day) for 10 days.

There is a suggestion in the Russian litera-
ture that atherosclerosis is associated with a
deficiency of choline or an abnormality in its
metabolism. Anisimov® studied the bleod
choline econtent in 21 patients with coronary
heart disease and in 33 control subjects. A
subnormal level of choline in the blood was
found in 11 of the 21 patients and this rose
on a daily diet providing 73 Gm. of protein,
53 Gm. of fat, 834 Gm. of carbohydrate, and
1.5 Gm. of choline. It will be noted that this
is a low-fat diet (22 per cent of total calories
from fats) but we do not know how far it is
below the fat content of the usual Russian diet
or what other differences were involved.

TLukomskii®® recommends choline adminis-
tration for the prevention and treatment of
atherosclerosis but stresses the necessity for
repeated courses of treatment over a long
time. The extent to which this treatment is
actually used in Russia at present is not clear
from the literature.

General Comment

Some of the characteristics of Russian med-
ical research will have been indicated by this
review. There is much eagerness to find effec-
tive methods of treatment, and a hopeful atti-
tude is evident about medication such as with
vitamins. Ascorbic acid is accepted as a stand-
ard part of the treatment of patients with
coronary heart disease, though it is impossible
to judge how many patients actually receive
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this therapy. According to Miasnikov®® it is
widespread, It appears likely, too, that treat-
ment with vitamin Byz will receive acceptance.
It is curious, however, that massive dosage
with nicotinic acid, currently so popular in
the United States, has as yet been given little
attention in Russia.

The possible mechanisms involved in the
reported effects of the vitamins are discussed
at length by Russian authors but a presenta-
tion of these considerations, some quite specu-
lative, would require far more space than is
appropriate to a review devoted to the basie
clinical and experimental reports. Obviously,
the Teports reviewed here require careful con-
sideration. Repetition of some of the studies,
with more attention to controls and statistical
analysis would be essential for eritical evalua-
tion. The great contributions of the pioneering
work in Russia on atherosclerosis are obvious
to all, and we may be sure that valuable re-
search will continue in that country.

References

1. Kevs, A.: Atherosclerosis: A problem in newer
public health, J. Mt Sinai Hospital 20: 118,
1953.

Krys, A, AND ANDERSON, J. T.: The telation-
ship of the diet to the development of athero-
gelerosis in man, Symposium on Atheroselero-
gis, Publ, no. 338 (Nat’l Academy of Sciences)
1955, p. 181,

3. Krys, A.: The diet and the development of coro-
nary heart disease. J. Chrom. Dis. 4: 364,
1956.

4. KErys, A, KinMura, N., KUsSUKAWA, A., BRONTE-
SrEwArt, B, LARSEN, N. P., AND KEYS, M. H.:
Tegsons from serum cholesterol studies in
Japan, Hawaii, and Los Angeles. Ann, Int,
Med, 48: 183, 1958.

S1amonsoN, B.: Cardiovaseular research in Russia.
Cireulation 19: 481, 1959.

6. SimonsoN, E., aNp Brozik, J.: Russian regearch

on arterial hypertension. Ann. Int. Med. 50:
129, 1959.

7. Anircsrov, N. N.: On pathologic processes
conneeted with fat deposits in organs. Trudy
obtshestva russ. vrach. Peterburg, 1912, p. 90.

8. AwnrrcEgov, N. N.: New data on pathology and
etiology of atheroselerosis. Russkii vrach, 1915
(8); 184; (9): 207.

9. Anrrcugov, N, N.; Fundamental situation and
undecided problems of the present state of
atherosclerosis. Sov. Med. 20: (9): 3, 1956.

o

<

10.

11,

13.

14.

186.

17.

18.

19.

20.

a9

23.

24,

o
o

SIMONSON, KEYS

Anrrcarov, N. N.: Significance of experimental
investigations for the understanding of patho-
genesis of atherosclerosis. Ateroskleroz i Koro-
narnaia nedestatochnost’ Moseow (Medgiz)
1956, p. 3.

Antrorkov, N, N.: Fundamentals and undecided
problems in the present state of atheroselerosis,
Trudy vsesoyns. s’esda terap. 14: 19, 1958.

Anrroarov, N. N.: Certain results and perspee-
tives in experimental study of arterial athero-
selerosis. Ateroskleroz i Infarkt Miokarda
(Moscow, Medgiz) 1959, p. 68.

TEposEEV, A. N.: On the involution of the experi-
mental eholesterol atherosclerosis in dogs. Bull.
Eksp. Biol, 1 Med. 50(10): 58, 1960.

TrposEey, A, N.: Experimental cholestero! athero-
selerosis in dogs. Bull. Eksper. Biol. i Med,
50(11): 37, 1960.

gmvrrsina, T. A.: Experimental studies in athero-
sclerosis. Ateroskleroz i Koronarnaia nedostato-
chnost’, Moscow, Medgiz 1956, p. 24,

MriasNIzov, A. T.: Certain problems of arterial
hypertension, atheroselerosis and coronary
insuficiency and the fasks of research in this
direction. Terap. Arkh. 32(8): 3, 1960,

Miasvikov, A. I., Kreseminze, N. N., AND
Tomasov, B. I.: The experimental induction
of myocardial infaretion. Am. Heart J. 61:
76, 1961.

MiasNigova, 1. A.: Effect of ascorbic acid,
nicotinic acid and thiamine on cholesteremia.
Trudy Voenno-morskoi med. Akad. 8: 140,
1947.

Mragntxov, A, T.: Hypertensive disease. (Gip-
ertonicheskaia bolesn’) Moseow (Medgiz)
1954, p. 381.

MiasNIkOvA, L. A.: Effect of ascorbic acid and
vitamin A on the development of experi-
mental atheroselerosis. Giperton. Boles’n.
Trudy AMN SSSR 2: 103, 1952

. TiapiNa, T.. A.: Effeet of ascorbic acid on cho-

lesteremia in hypertensive disease and athero-
sclerosis. Trudy, Akad. Med. Nauk S88R
¢ Hypertensive Disease’’ 2: 108, 1952.

. Miasvixov, A. T.: Experimental data on pre-

vention of atherosclerosis, Klinich., Med. 32:
9, 1954.

Loviagiva, T. N., awp Sivresiwa, T. A.: Varl-
ability of alimentary hypercholesteremia in
rabbits. Ateroskleroz i Koronarnaia nedo-
statochnost’ Moscow, Medgiz. 1956, p. 18.

Sepov, K. R.: Treatment of patients with athero-
sclerogis and hypertension according to out-
clinic material, Ateroskleroz i Xoronarnaia
nedostatoehnost’ Moseow, Medgiz. 1956, p. 228,

. Sppov, K. R.: Prevention and therapy of athero-

sclerosis with aseorbic acid. Terap. Arkh.
28(2): b8, 1956.

Cireulation, Volume XXIV, November 1961




RUSSIAN RESEARCH ON VITAMINS AND

26.

30.

a1,

3z,

3s.

34.

36,

39.

40,

41,

42,

. Vaxy Cmi:

. GorpoN, Z. L.: On

TiarINA, L. A.: Effect of aseorbic aeid on

cholesteremia in hypertensive disease and
atheroselerosis. Giperton. Bolesn’ AMN, 2:
108, 1952.

GraBENKO, I. K.: Therapy of atherosclerosis.
Trudy vsesoyus. s’esda terap. 14: 105, 1958.

MiasNirov, A, L.: Atheroseclerosis. (Ateroskler-
0z.) Moscow (Medgiz) 1960, p. 444.

Losova, N. M.: BEffect of ascorbic acid on the
level of lipo-proteins in blood of patients with
atherosclerosis. Ateroskleroz i infarkt mio-
karda. Moscow (Medgiz) 1953, p. 124,

MriagNigov, A. L.: New data for diagnosis and
therapy of atheroselerosis. Terap. Arkh, 29(1):
3, 1957.

MiasNikov, A. L.: New data on diagnosis and
therapy of atherosclerosis. Trudy vsesoyus.
s’esda terap. 14: 27, 1958.

In'inski, B, V.: Treatment of atherosclerosis.
Klinich. Med. 87(8): 19, 1936.

Ryss, 8. M.: Present state of vitamin treatment
of internal diseases. Ter. Arkh, 32(12): 3,
1960.

IaNAT’EY, M. V.: Effeet of different doses of
vitamin € on blood prothrombin content in
patients with atherosclerosis. Terap, Arkh.
29(7): 52, 1957.

Prothromhin and Afibrinogen in
atherosclerotic patients treated with ascorbic
acid, cholin and iodine preparations. Klinich.
Med. 40(5): 129, 1959.

Winris, G. C.: An experimental study of the
intinial ground substance in atherosclerosis.
Canad, AM.A, 69: 17, 1953.

Toraracury, N, Ka.: Cholesteremia in vitamin
C deficieney. Sotsial. zdravo-okhr. Sibiri, 1935,
p. 5.

Jorrrrre, N, Trispary, T, I, ANp CanNoN, P. R.:
Clinical Nutrition. New York, Paul B. Hoeber
Co., 1950, p. 925,

BiexNELL, T., AND PrEscorr, F.: The vitamins
in medicine. New York, Grune & Stratton Ine.
1953, p. 784.

DavipsoN, 8., MEIKLEJOHN, A, P., AND DPass-
MONE, R.: Human Nutrition and Dieteties.
Baltimore, Williams & Wilkins Co. 1959, p. 844.

ANDERSON, J,, GRANDE, F,, AND KEYS, A.: Dietary
ascorbic acid and serum cholesterol. Fed.
Proc. 17: 468, 1958.

BaviNa, M, V.: Effeet of vitamin D: on cho-
lesteremia and experimental atherosclerosis.
Trudy, Akad. Med. Nauk SSSR ¢¢ Hypertensive
Disease?’? 2: 122, 1952,

endarteritis obliterans in

some patients with hypertensive disease and

cerebral atheroselerogis,. Trudy I. Molmi

% Qechenov’? 1: 137, 1956.

Circulation, Volume XXI1V, November 1961

ATHEROSCLEROSIS

44.

45.

46,

47,

48.

49.

54.

56.

58.

59,

1247

KryznaNovskata, I, I.: Vrachebnoe delo 1955
(4): 369. Quoted from Ryss™

Taxovieva, I. I.: Effeet of nieotinie aeid on
cholesteremia in hypertensive disease and
atheroseclerosis, and on development of experi-
mental cholesterol atheroselerosis. Atero-
scleroz (Moscow, Medgiz) 1953, p. 139.

ALTSCHUL, R., Torrer, A., AND STEPHEN, L. D.:
Influence of nieotinie acid on serum cholesterol
in man. Arch, Biochem. & Biophys. b4: 568,
1955,

ParsoNs, W. B., Jr., axp FrLiNN, J. T.: Redue-
tion in elevated blood echolesterol levels by
large doses of nicotinic aeids. J.AM.A. 165:
234, 1957.

NestEr0v, V. 8. The role of steroid hormones
and nicotinic acid in the treatment of angina
pectoris. Trudy 1 Vseross. s’esda terap. 1959.
Quoted from Miasnikov.™

RATNER, N. A., ViNograbov, A. V., AND
KIORCHAGINA, N. N.: Nicotinie acid in the
therapy of hypertensive disease. Giperton.
bolesn’ I. Trudy Inst. Terap. AMN, SSSR 1:
162, 1950.

SorseL, B. T.; Therapy of coronary insufficiency
with mnicotiniec acid. Trudy vsesoiusn, s’esda
terapevtov. Moscow (Medgiz), 1958, p. 616.

. RiNemarm, J. F., AND GREENBERG, L. D.: Arterio-

gelerotic lesions in pyridoxine-deficient mon-
keys. Am. J. Path, 25: 481, 1949.

RiveHART, J. I, AND GruENBERG, L. D.: Patho-
genesis of experimental arteriosclerosis in
pyridoxenc-deficieney ; with notes on similarities
to human arteriosclerosis. Arch, Path. 51: 12,
1951,

. PorrMAN, O. W. and Srare, F. J.: Dietary

regulation of serum cholesterol levels. Physiol.
Rev. 39: 407, 1960.

Sumikg-Any, 8. I.: Effeet of vitamin Bs on
cholesteremia in patients with atherosclerosis
and on the development of experimental athero-
sclerosis. Ter, Arkh. 31(9): 90, 1859,

. Luroxsxi, P. E.: Some questions of prevention

and therapy of atherosclerosis. Klinich. Med.
38(8): 82, 1957.

MomoviLova, L. P.: The therapeutic use of vita-
min B in atherosclerosis. Terap. Arkh. 32(4):
8, 1960.

Fomva, L. G.: Treatment of coronary athero-
gelerosis with testosterone combined with vita-
min B Terap. Arkh. 32(10): 58, 1960.

Tawarova, L. N.: Effect of vitamin Be on blood
lipids and development of experimental athero-
sclerosis. Ateroskleroz i1 Infarkt Miokarda
(Moscow) 1959, p. 130.

IaNaTOVA, L, N,: Effeet of vitamin B:: on blood




1248

60.

61.

62.

63.

64.

lipids, progressive and regressive development
of experimental atheroselerosis. Vestn. Akad.
Med. Nauk 15(1): 86, 1960.

IeNaTova, L. N.: The effect of vitamin B on
the reverse development of cholesterol athero-
selerosis in rabbits. Bull. Eksp. Biol. i Med.
50(7): 42, 1960.

MorrisoN, L. M., AND GONZALES, wW. F.: Effect
of choline as a lipotropic agent in the treat-
ment of human atheroselerosis. Proe. Soc.
Exper. Biol. & Med. 73: 37, 1950.

KRITCHIVSKY, D., MOYER, A. W, TEsAR, W. C,,
Logan, J. B., MCCANDLESS, R. F., AND DAVIES,
M. C.: Effect of injected choline citrate in
experimental atherosclerosis. Am. J. Physiol.
183: 535, 1955.

Jacksown, R. 8., Wikmson, C. F., Jr, MEYRS,
L., Bruxs, M. 8., AND BENJAMIN, M. R.: An
evaluation of the effect of choline and inositol
on the eclinical course and serum lipids in
patients with angina pectoris. Ann. Imt. Med.
42: 583, 1955.

Best, C. H,, axp Rrour, J. H.: The effects of

65.

66.

67.

68.

70.

SIMONSON, KEYS

cholesterol and choline on deposition of liver
fat. J. Physiol, 78: 415, 1933.

PusuKAR, IA, T.: Effect of choline on develop-
ment of experimental atherosclerosis. Atero-
skleroz (Moscow, Medgiz) 1953, p. 121.

SmviTsiNa, T. A.: Effeet of choline on develop-
ment of experimental atherosclerosis in rabbits.
Ateroskleroz i Koronarnaia nedostatochnost’.
Mosecow (Medgiz), 1956, p. 75.

SinrrsiNa, T. A.: Regressive changes in experi-
mental atherosclerosis of coronary arteries
under effect of cholin and thyreoidin. Bull.
eksp. biol. i Med. 39(2): 29, 1955.

Kororova, G. I.: Effect of choline on the blood
cholesterol and lecithin in patients with athero-
selerosis. Ateroskleroz i Koronarnaia nedo-
statochnost’. Moscow (Medgiz) 1956, p. 201.

. Anisimov, V. E.: Changes of choline, cholesterol

and cholinesterase in the blood of atheroscler-
otie patients. Terap. Arkh. 30 (1): 14, 1958.

IanaTova, L. N.: Effect of vitamin B on Cho-
lesterol, phospholipids and blood coagulation
in atherosclerotic patients. Klinich. Med.
39(5): 49, 1961.

Circulation, Volume XXIV, November 1961




