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with Antrenyl and infrequently with JB 323 (Piptal)
in the decreasing order Antrenyl, Probanthine, Mono-
dral, JB 323 (Piptal). JB 323 (Piptal) was the only
substance in this study which had no urinary side
effects.

The clinical results of these anticholinergic sub-
stances seem to depend on other factors besides their
antisecretory effect,
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TII;"'L'I' DISTURBANCES of capillary function ac-

company the inflammatory process, has long been
known. The physiologic and morphologic changes in
the vessels that accompany this phenomenon were de-
sur;l;-:r_t i Krogh's classic Silliman lectures (9) of
1922 .

“Ininflammation  the eireulatory phenomena are gen-
erally very econspicuous and by a large school of pathologists
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they are regarded as the primary and essential symptoms to
which all others can and should be referred. . . . In my
opinion, the vaseular reactions in typical inflammation are,
in the main, of a secondary character, though . . . they form,
nevertheless, an element of prime importance in the com-
plicated inflammatory processes, .

LY

““Tt may very well be worth while to study the wvascular
reactions during inflammation with the object in view of
getting them under control, of restraining them at the points
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where they Dbecome harmful and of helping them on where
they are bencficial, '’

In mflammatory reactions caused by infection, there
s invariably involvement of the capillary circulation.
The changes that occur in the capillaries at the site
of inflammatory lesions were never better described
than m some of the older textbooks of physiology
(eg., 21) and pathology (e.g., 7). Briefly, there is
first dilatation of the vessels, with increased blood
flow, followed by a slowing of the axial stream and
collection of leukocytes along the capillary wall; the
leukocytes may then emigrate through the wall by
diapedesis. There is simultaneously transudation of pro-
tein-containing fluid through the capillary wall, with
production of localized edema, and, in some nfec-
tions, rupture of the capillary intercellular cement oc-
curs with release of erythrocytes, producing “hemor-
rhagic mflammation.” This phenomenon 15 not re-
stricted to hacterial mfections, nor even to the site of
mvasion of the infective agent. Sokoloff (16) has re-
cently, reviewed changes in capillary permeability and
irag which are known to take place in many viral
infections and which often are not restricted to sites
of invasion or localization, but occur throughout the
hody.

[n a preliminary note (5), we have reported our
mitial findings on the remarkable ameliorative eifects
of the water-soluble citrus bioflavonoid complex in
acute respiratory infections. Rhinitis, pharyngitis, in-
fluenza, tonsillitis and the like usnally subsided com-
pletely in from 8 to 48 hours. Further observations
confirm these findings and indicate that the bene-
ficial effects of the flavonoids are not confined to res-
piratory infections or solely to viral diseases, Our
results strongly suggested that the flavonoids operate
in the infections, at least in part, by restoring normal
capillary integrity, a function of this group :11"1:{1111-
pounds originally demonstrated by Armentano, Szent-
Giyorgyi and their associates (1) in 1936, While our
own  observations were entirely empirical in  basis,
Krogh's suggestion of more than thirty years ago has
proved to be a valuable one indeed.

In,(l:itiun to the 23 cases of respiratory infections
treatent, with citrus  flavonoids, which were the sub-
ject of our preliminary report, we have investigated
the effects of flavonoid therapy* in an additional 46
cases, or a total of 69, Our subsequent observations
have fully confirmed our conclusion that these sub-
stances are of inestimable value in the treatment of
certain infections. In addition to our series of cases,
sokoloff (16) has reported five cases of influenza,
verified as caused by influenza virus A, in which recov-
-ry occurred by erisis within 48 hours, under large
losage therapy with the citrus flavonoids.

Following are brief additional descriptions of typi-
al cases:

“The preparation used in this study was C.V.P.@®, a mixture
of cqual parts of whoele water soluble natural citrus fl:l.x'u-
wild complex, and  ascorbic acid, These eitrus  flavonoids,
dmilar to, but not identieal with, the original preparation of
sgent-Gyorgyl, which  he designated  vitamin  “*P'", have
wen deseribed by Sokoloff, Eddy and Kedd (17). The com-
nereial preparatzon, Kindly supplied by the U. 8. Vitamin
‘orporation, containsg in cach capsale 100 mg. each of flavo-
wobds and ascorbie acid, Throughout this paper, except when
dherwise specifically  stated, desage refers to the flavonoild
omponent (100 mg. =1 capsule),

A woman, age 49, developed an acute membranous
tonsillitis and pharyngitis, with a temperature of 101 F.
She was given 200 mg. of flavonoids every 3 hours
(1.8 Gm. per day). In 45 hours the temperature was
normal, injection and swelling were gone and the
membranous coatings were found to be peeling off
without bleeding and with normal appearing mucosa
underneath. The patient could now swallow without
discomfort and had little residual malaise (after a
total dosage in 48 hours of 3.2 Gm.).

Another patient, age 55, a telephone operator, was
seen 48 hours after development of a severe rhinitis,
There was no fever. This patient had a history of al-
maost invariable chest involvement following previous
attacks of rhinitis and  subsequent development of
asthma. On several occasions the latter required hos-
pitalization for 2 to 3 weeks. She was given 200 mg.
of flavonoids 3 times a day and was completely free
of symptoms in 36 hours. In contrast to previous ex-
perience, the patient was able to continue at her work.
As she expressed it, “For the first time in my life
the cold cleared up like magic.”

In another patient, female, age 43, with acute laryn-
gitis and pharyngitis, there was complete subsidence
of symptoms in less than 72 hours on a flavonoid
dosage of 2000 mg. 3 times a day.

A woman, age 48, developed influenza while taking
soluble citrus flavonoids 200 mg. per day, as a main-
tenance dose against increased capillary fragility. She
had pharyngitis, rhimitis, sinusitis, severe malaise and
a temperature of 99.7 F. The flavonoid dosage was in-
creased to S00 mg. per day (2 capsules 4 times a day).
Two hours after the first dose of 200 mg. there was
noticeable thickening of nasal mucus. The temperature
was normal in 14 hours (after 600 mg.) and all signs
and symptoms, local and systemic, had subsided ex-
cept for persistence of some thickened mucus in the
nasal passages. There was a marked sense of relief
and well-being the next day, on which the patient re-
marked spontaneously. Flavonoid therapy  was con-
tinued, 600 mg. a day, for another week, until nasal
secretions were normal. Previous experience of this
patient with respiratory infections was that while
they occurred rarely, when they did the course was
extremely severe and residual symptoms were very
persistent, lasting usually for several weeks. An in-
teresting observation in this case is that a long-standing
rheumatoid arthritis of the hip cleared up completely
during the flavonoid therapy (this response to flavo-
noids in certain cases has been reported by Sokoloff
and Eddy (18) ).

A male diabetic, age 41, developed rhinitis while tak-
ing 600 mg. of flavonoids per day for therapy of retini-
tis. The same dosage was continued ; in contrast to his
usual experience, there was rapid thickening of nasal
mucus and this infection lasted only 3 days and was
mild in character. Respiratory infections in this patient
had previously invariably lasted considerably longer
and were usually severe,

A man, age 43, developed a severe rhinitis with
copious watery secretion. On a dosage of 600 mg. of
flavonoids the first day, and 900 mg. per day on the
two following days, there was complete subsidence of
all symptoms in approximately 52 hours. In this case,
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excess nasal secretion subsided without going through
the phase of thickening. There were no residual com-
plications although previous experience of this pa-
tient had been that attacks of rhinitis were invariably
followed by persistent frontal sinusitis.

In a few patients discontinuance of therapy as soon
as the respiratory symptoms subsided was followed
by recrudescence of the infection which, however,
agan responded to flavonoid therapy. It seems ad-
visable therefore to continue flavonoid therapy for at
least a few days after the infection has subsided, and
especially when minor signs, such as thickened mucus,
persist,

While the large majority of patients thus far studied
have responded dramatically to the flavonoids, in three
of our more recent cases, all severe respiratory infec-
tions with bronchial involvement, the flavonoids failed
to arrest the infection in the usual time, but appeared
to modify considerably the course of the infection as
compared to previous similar attacks in the same pa-
tients. In the case of a man, age 48, who had been
accustomed to a yearly bout of influenza for more
than ten years, fever had usually risen to 101.5 F, for
three or four days, and after subsidence of the infec-
tion there had always been asthemia and persistent
cough for from two to four or five weeks. In his cur-
rent attack, flavonoid therapy, 200 mg. 4 times a day,
was administered ; the temperature rose only to 99.5 F.
and was normal in 24 hours; rhinitis subsided com-
pletely in 5 days and the cough had disappeared in
10 days. There was noticeably less asthenia than in
previous attacks. In this patient too, as in one of
those previously mentioned, a long-standing arthritis
of one shoulder cleared up almost completely, leaving
no pain and only slight limitation of motion. About
two months later, this patient again developed a se-
vere rhinitis with copious watery secretion. Two doses
of flavonoids, 200 mg. each, were administered during
the late afternoon and evening. By morning nasal mu-
cus was extremely thick and breathing was difficult.
With a single additional dose of 200 mg., the thickened
mucus had almost disappeared an hour later, and about
20 hours after the initial symptoms began, the attack
had subsided completely.

In our subsequent experience, in only one further
case (in addition to the two failures previously re-
ported) was there an apparent failure of flavonoid
therapy. This was in a severe respiratory infection
with bronchial involvement. The patient discontinued
therapy after three days when the infection did not
subside. There is no way of estimating in this case
whether or not the flavonoids modified the course of
the infection.

Trial of the flavonoid preparation in acute bursitis
has led, in the few cases we have so far investigated,
to such rapid and complete relief as to warrant men-
tioning this experience also. One case is illustrative :
A man, age 38, had severe subpatellar bursitis. There
was extensive local swelling, local heat, extreme ten-
derness, severe pain and limitation of motion. On f{la-
vonoids 200 mg. 3 times a day, there was noticeable
diminution in swelling and pain in 24 hours, and in
72 hours the lesion had subsided almost completely,
leaving only shght local tenderness,

Fesruary, 1955

DoSAGE

The dosages of the flavonoid-ascorbic acid mixture
we have used in the infections have varied from 3 to 16
capsules (300 mg. to 1.6 Gm. each of flavonoids and
ascorbic acid) a day, in divided doses. Optimum dos-
age has not as yet been worked out, but at present
our dosage range is usually from 6 to 12 capsules a
day, depending on the severity of the infection. Except
for occasional central nervous system stimulation (and
rare msomnia) on the higher amounts, which sub-
side immediately on reduction of dosage, no ill ef-
fects have been observed. Sokoloff (16) has used even
higher dosages (up to 24 capsules in 24 hours) in
influenza, without apparent ill effect.

DiscussionN

In our prelimimary report, as already noted, we
suggested that the flavonoid preparation operates in
the infections by restoring normal capillary permeabili-
ty. It is presumed that this aids recovery by prevent-
ing further penetration through the capillary wall of
the large molecular proteins ((g 20), making up the at-
tacking virus, or of other large molecular aggregates,
such as bacterial polysaccharides.** It is well known
that in early stages of increased capillary permeability,
large molecules, normally retained, may penetrate
through the capillary wall. And it has been demon-
strated that this can be prevented by the administra-
tion of the citrus flavonoids (17-19). Menkin has
isolated a substance from inflammatory tissue (“leu-
kotaxine” ), that damages the capillary wall. In animal
experiments, Sokoloff and Eddy (18) have demon-
strated that the citrus flavonoids can prevent the capil-
lary damage produced by Menkin's leukotaxine, and
that produced by bacterial polysaccharides. They have
also shown that the soluble citrus flavonod complex
15 much more effective in this respect, on an equal
weight basis, than the insoluble flavonoids, such as
rutin and hesperidin,

It appears therefore that in infections, a vicious
cycle of capillary damage may be induced. Inmitially
increased capillary permeability, from lack of suitable
local tissue nutrition, from anoxia, or from chemical
or physical damage, may permit penetration of large
molecular infective agents or their growth products
through the capillary wall. The infective agents, or
their products, further increase capillary permeability,

**It should be kept in mind that eertain relatively small
molecular toxie chemical eompounds may undoubtedly pene-
trate eapillaries of normal pernfability, This is especially
important in view of the pervasive exposure to the chlori-
nated eyelie hydrocarbons (DDT, lindane, ehlordane, and the
like) which can induce chemical rhinitis, pharyngitis and in-
terstitial pneumonitis with  mononuelear infiltration, It is
important that these conditions be differentiated from actual
infections (4). Similarly, the organic phosphorus insecticides
(e.g., parathion, TEPP, malathion) ean induce copious rhinor-
rhea, through inhibition of cholinesterase and release of ex-
eess acetyleholine (3). These eonditions can hardly be ex-
pected to respond to the flavonoids.

Reservation must also be made with regard to current con-
cepts as to the alleged invariably infective nature of poliomye-
litis (recently the subject of a monumental review by Secobey
(15) ), and that of many of the cases diagnosed as **virus
hepatitis®® (4). Obviously, however, there may nevertheless
be inereased eapillary permeability and fragility in all these
conditions, regardless of etiology, and the capillary damage
should of course be treated,
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and when inflammation occurs, local tissue products
also take part in this process. The end result may be
extensive capillary damage throughout the body, and
i fact, precisely this latter phenomenon is known to
OCeur.

Sokaloff (16) has reviewed the extensive evidence
from the clinical literature showing that many viral
infections are complicated by either local or wide-
spread severe damage to the capillary walls with in-
creased permeability and inereased fragility. This has
been found to occur for instance in such diverse con-
ditions as poliomyelitis, infectious hepatitis, rheumatond
arthritis, measles, yellow fever, the common cold, in-
fluenza, smallpox, encephalomyelitis, mumps and
rabies. Thus not only does the “capillary syndrome”
provide a theoretical basis for better understanding
and further investigation of the processes of inva-
sion, tissue response and resolution in a variety of in-
fect gys, but recognition of the role played by changes
in ‘illnr}' permeability and fragility provides a new
and dramatically effective means of therapy. In the
common cold, for instance, it is well recognized that
factors which induce loecal ischemia and resultant
anoxia (e.g. chilling, psychogenic disturbances, etc.),
impaired local nutrition, irritants and the like, all of
which are known to increase capillary permeability,
may enhance susceptibility to the disease.

It is of great interest that citrus juices have a long
tradition of usefulness in folklore against respiratory
infections. Of course, the possible dosage of soluble
flavonoids in the quantities of juice usually 1mbibed
for this purpose, must be quite small in comparison
with that which we have found to be effective. Never-
theless, some persons appear to respond to dosages
as low as 200 or 300 mg. of flavonoids per day, and
no doubt this explains the long persistence of this tra-
dition, Of equal interest is the fact that among the
esoteric remedies employed by certain African tribes,
1s one “for influenza and some fevers,” which consists
of “an hourly dose of salted liquid from hoiled red
poErs” (10). As Szent-Gyorgyi and his associates
(1) demonstrated years ago, the pepper plant is a rich
source of the vitamin P ilavones.

Large dosages of ascorbic acid alone have been re-
ported also to have ameliorative efiects in respiratory
and other infections (8, 11). These dosages (often
given parenterally) are ordinarily very much larger
than that in the amounts of flavonoid-ascorbic acid
mixture we have used, and in our experience have
rarely given responses comparable to those reported
in this paper. It is of interest that secondary effects of
asorbic acid, such as hypoglycemic reactions occasion-
ally observed, have not occurred in this series when
the flavonoids were administered simultancously. In
the earliest investigations on the flavonoids, synergism
between vitamins P and C on capillary permeability
was observed, and it appears probable that other in-
teractions of these vitamins also occur. Their occur-
rence together both in plants and i ammal tissues
likely reflects this phenomenon. In our preliminary
report we pointed out, that although the effects on cap-
illary permeability*** appear to be the most likely

***The role played by changes in permeability of lym-
phatic vessels 13 a subjeet which also requires elucidation.
The uptake of antigens and of virus particles by the lym-

explanation of the remarkable ameliorative effects of
the flavonoids in infections, the possibility of other
anti-infective properties was not excluded. While pre-
liminary observations made by us indicate that the
flavonoids can reduce the severity of local bacterial
infection and hasten healing in animal and man, Dr.
Boris Sokoloff, in a personal communication, has in-
formed us that the citrus flavonoids have only a
slight antibiotic effect in vitro. With respect to viruses,
however, a recent report by McKeen (12) provides a
basis for further investigation: This observer has
shown that the juice of the pepper plant (capsicum
frutescens) greatly diminishes the infectivity of cu-
cumber mosaic virus, ringspot virus and tobacco etch
virus on a variety of plants susceptible to these infec-
tive agents. While McKeen does not indicate the na-
ture of the active substance in pepper juice, as already
mentioned this plant is rich in flavonoids. Other au-
thors have discussed at length evidence relating to
the roles of the flavonoids in plant metabolism, in de-
toxication, oxidation-reduction mechanisms, mainten-
ance of normal cellular membranes and the like (18).

SUMMARY

In 69 cases of acute respiratory infections (of which
23 have previously been reported), including the
common cold, acute follicular tonsillitis and influenza,
oral therapy with the whole water soluble citrus fla-
vonoid complex (vitamin “P"” complex) led to rapd
subsidence of the infection usually in from 8 to 48
hours, occasionally somewhat longer. There were only
3 failures, and 3 further cases in which the course of
the disease was apparently ameliorated but not 1mme-
diately terminated. Preliminary observations suggest
dramatic usefulness also in bursitis and in certamn
other types of,infection.

" The effectiveness of the flavonoids in infections is
thought to be related to their ability to restore to
normal impaired capillary permeability and fragihty, a
disturbance common to a large variety of infections.

The observations reported in this paper, assessed to-
gether with the widespread occurrence oi the flavo-
noids in plant and animal tissues, suggest a much more
fundamental role for these biologic substances than has
hitherto been appreciated.
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DIARRHEAL DISEASES:
A PLAN FOR THEIR PREVENTION AND CONTROL

WiLLiam Z. Fraprin, A, B, M. D,

ND ONE complaint or group of complaints has

caused so much suffering, to so many millions of
people, for so many centuries, as the complaint of di-
arrhea. This symptom has heen a constant and em-
barrassing companion of man in civil as well as mili-
tary hfe. Although definite progress has been made n
etiology and epidemiology, there is sufficient evidence

to indicate that diarrheal diseases in general, are in-
creasing.

Statistics on the true incidence of diarrheal disorders
are lacking. The wide prevalence of these diseases may
be surmised by the astounding fact that the sales of
intestinal adsorbents for one year amounts to millions
of dollars! About four million prescriptions for in-
testinal adsorbents are filled each year (1). Another
fact is the unusual and increasing amount of toilet
tissue used in the United States (2). For example,
in 1946 four hundred thousand tons of toilet tissue
were sold. In 1951 the sales increased to 588,000 tons
—a staggering figure! In other words, about two and
one-half rolls of toilet tissue were used on the average
by each person per week. Although this figure does
not represent its use exclusively for sanitation purposes,
it is primarily used as a toilet tissue and gives some
indication of the prevalence of all types of diarrheal
disorders. Interestingly enough, this increase coincides
with a corresponding rise in the number of enteric
infections recorded for that period in the various
Public Health reports (3).

Eriorocy
It is estimated that about ten percent of our popu-
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lation are carriers of Entamoeba histolytica (4). Ii-
arrhea 1s the chief complaint of fifty percent of these
carriers. An unknown percentage suifer with or harbor
the other recognized intestinal pathogens, such as
Giardia lamblia, Balantidium coli, shigella, staphylococ-
c1, salmonella, and other bacterial enteric infections.
Add to these the viral causes, chronic ulcerative colitis
and regional enteritis of undetermined etiology, psychic,
allergic, glandular, neoplastic, and the diarrheas caused
by heavy metals, chemicals, radiation, nutrient defi-
ciencies, intestinal worms such as schistosoma mansoni
and japomicum, strongyloides, and one will realize
that an enormous number of people are involved. A
conservative estimate would be about sixteen million
inhabitants of our country.

Foon SERVICE

The possibility for accidental contamination of food
resulting in diarrhea has increased enormously
through the years. There are about 310,000 public
eating places in the United States, where approxi-
mately 33,500,000 meals are served daily to persons
outside their homes (5). The consumption of sand-
wiches in this country has increased 213%, and sal-
ads 1109%. Mass food preparation and service in-
volve millions of foodhandlers. Among them are care-
less cooks, waiters and dishwashers who know little
about personal or environmental hygiene. Neither are
they aware of their position as important hinks between
health and disease, carrier states and epidemics,

The supervision of so complex a structure is dii-
ficult, to say the least. Educational campaigns have
been inadequate. The average layman is not suffi-



