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L. LAST WEEK
Dete: January 19, 1940
Place: Recreation Room

Powell Hall

Time: 12:15 to 1:15 pem.

Program: Movie: "Anesthesia"

Irregular Shedding of
the Endometrium
Rodney F. Sturley

Discussion
John L. McKelvey

Present: 210
Gertrude Gunn

Record Librarian

I

II, MOVIE

Title: "Polar Trappers"

A Walt Disney Short
Relcased by: R-K-0

e

ITT, ANNOUNCEMEELS

1. WEDDINGS

Jerome Hilger and Helen
Backer, January 20, St. Paul. Dr. and
Mrs. Hilger will spend thelr honeymoon
in the Eagt where he will take spccial
work in Otolaryngology. They will re-
turn March let. Congratulations.

o ow g

2. BABIES

Mr. and Mrs. Andrew "Scotty"
McGilp are the proud parents of a gon;
Murray Andrew "Scotty" McGilp, their
third child - born January 19.

an > @e
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Dr., snd Mrs. Harold ¥,
Buchsteln - a baby giri, weight 7 lb.
6 0z., January 23, at 5 a.m., their
first child., Congratulations!

3. CONTINUATION STUDY COURSE -

Dietetics - January 29-31,
1940, Center for Continuation Study.

L, MINNEAPOLIS SURGICAL SOCIETY

EIGHTEENTH ANNUAL POUNDATION DINNER
of the
MINNEAPOLIS SURGICAL SOCIETY
Thursdey, February 1, 1940 - -~ 6:30 P.M,

at the
Minneapolig Club

Guest Speaker
DOCTOR SUMNER I.. KOCH

of
Northwestern University School of Medicine

"SKIN TRANSPLANTATIONS"

This announcement ig agaln your invita-
tion. Please notily the secretary by
January 29 for reservations. The tickets
are $5.00., Canapes and refreshments will
be served at 6:30 and dinner at 8 P,M.

Harvey Nelson, Secretary

1935 Medical Arts Build.
Formal Dress Atlantic 7283

o e pm am




IV. THE VITAMIN B COMPLEX

177

'I' Chemistry and physilological significance of the

principal components,*

A
fia

B,

Thiemin (vitamin By)

Riboflavin and nicotinic acid

Olaf Mickelson

"II* Clinical disorders assoclated with deficiency of

one or mcre components.¥

A

B,

Thiamin deficiency
1. DNervous disturbancee . o o« o .
2. Gastrointestinal disturbances . .

3., Ceordiovagcular disturbances » . .

Nicotinic acid (P-P factor) deficiency.

@ 9 @

Fredorick W. Hoffbaver
Wm, H. Hollinshead

Wm. H, Hollinshead

Pellagra.

Evrel Larson

Ribofiavin (vitemin Bp) deficiency (ariboflavinosis).

® L] °

Bvrel Larson

#*Vitaming 35“6, incl., have not becen shown to be related to any

clinical disorders in man: and arc not considered in this review.
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¥It (HEMISTRY AND PHYSIOLOGICAL
SIGNIFICANCE OF THE PRINCIPAL
COMPONENTS OF THE VITAMIN B COMPLEX

0laf Mickelson
Ao TETAMIN (vitemin Bq)
1. Historical

Iunint (1881). Recon-
structed a brcad and milk ration of puri-
fied foods. Mice did not grow on this.
Postulated the presence in milk of fac-
tors essential Tor life other than those
then known.

Takeki® (1884), Surgeon General of
Japanese Navy. Eradicated beriberi by
gubstituting meat and legumes for a cer-
tain emount of polishod rice. Believed
the Increased proteln responsible for the

changec,

F1 jkman~ (1897). Accidentally pro-
duced polyneuritis in chickens Ted only
polished rice. At filrst thought the
dlsease due to an infection but was con-
vinced by hig puplil Grijns of its defi-
clency nature,

Hopkins® (1906), Rats fed purifiecd
Toods grew only whon o small amount of
nllk was algo given. Suggested the idea
of accessory factors for normsal growth.

Funk” (1911), Isolated nicotinic
acld amide from rice bran and suggested
Identity of thils with the anti-beriberi
sutetance, Proposed name "vitamine,”

Smith and HendrickG (1926}, Autoclaved
yeast for & hours and destroyed the
antinenritic substance, but this had no
influence on the growth-promoting factor
requlred by rats.

Jansen cnd Donath! (1926), Isolated
vitamin 3,. No one wos able to repeat
this during the followlng six years.
Other workers refined and simplified the
procedure so that the formula waeg avail-
able in 1932,

Windaus, et 218 (1932). Showed pre-
gence of sulfur in vitamin Bl molecule
and gave the correct empirical forumula
for it.
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Williams? (1936), Conclusively proved
the structure of vitamin Bls

Williams Ander%%g and Wéstphal}l
and Todd and Bergel < (1937), Synthesizec
the vitamin independently.

2+ Methods of assay13

a. Biological

15 Animals

a) Preventive
(1) Chicks on an autﬁm

claved ration.>
(2) Rate (Scheunert and
Schieblich).

b) Growth or weight
maintenance.

(1) Rat growth (She
Mickelsen, et a1™“)

(2) Maintaining or re~
storing welght or
adult pigeons,

(3) Maintaining the
appetite in dogs
(Cowglll).

¢) Curative,

(1) Pigeons,

(2) Ratas ( M.T.¢ gh,
Kline, et al

d) Special tests.

(1) Bradycardia (Birch
and Harris), ‘
(2) Catorulin (Peters).

2) Plants.

a) Yeast-growth and fermen-
tation (R.J.Williams,
C.N.Frey).

b) Phycomyces Blikcsleeanus
(schopfer, Sincleiril).

¢) Cocci (Kgight, West and
Wilson®

d) Higher plantsa
(1) Germination of seeds

(k8gl, Bonner and
Roberts).
(2) Rooting of shoots.
b, Chemlcal

1} Azo test (Kinnersley and
Peters).

2) Diazonium reaction (McCollur
and Prebluda, Melnick and
Fleidl?).

%) Thiochrome (Jansen-Westen-
brinké Hennessy and Cere-
cedoV)




3. Units

a. International Unit =
0.5 Smith curative unit,
2,0 Chase-Shermen units=’,
1.0 Roscoe unlt.
20,0 mg, equivalents.
3.0 microgrg%s crystalline
vitamin B1-“.

[ I I T i}

h. Chemigtry

a,o Fomlllae CH5
|
Ny ==gC=-NHo HCL Cjmr =0 CHAOH
CH3-Co 5‘? CH, :}v3\ /s
N§@MwyCH f A %H
CL
Pyrimldine Thiazole

3-(6 amino-2-methylpyrimidyl-5-methyl)-
L methyl, 5-B-hydroxyethylthiazolivm
chloride hydrochloride.

b. Properties

1) Water soluble - may explain
loss on cooking when water
is discarded.

2) Destroyed by autoclaving
at 15 1lbs. pressure for
5 hours but only partly
destroyed during cooking
especi%lly if reaction is
acid,?

%) Autoclaving clecaves the
molecule into the pyrimi-
dine and thlazole partsegh

4) Sodium bisulfite cleaves
the molecule into 2 parts
when permitted _to act on
a pH above 5,2

5) Stable to atmospheric oxi-
dation but easily oxidlized
In solution by mild |
oxldizing agents.

c. Activity of substituent parts
and posgible substitutes.

1) Essential parts of vitamin
By molecule for physiolo-

vitre addition of vitamin B,.
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gical activity: an amino
group on the pyrimidine,

a 5-B hydroxyethyl group
on the thiazole; a hydro-
gen atom in pogition 2 of
the thilazole and o methye-
lenc bridge between the

ggiazolo and pyrimidine.

2) Robbins and co-workers,2!
Polmnouritic pigeons wcre
curcd when the pyrimidine
and thiazole parts of the
vitamin were fed simul-
teneously but not if the
2 parts were fed 24 hours
apoxrt. Ncither compound
alonc had any curative
action. This was gonfirm»
cd. by Abderhald,en2 who
showed that the amount re-
guired to produce a cure
was more than 1,000 times
the equivalent amount of
the complete molecule
necessary for a cure,
Other animals require the
complete molecule,t3

3) Some strains of microor-
ganlsms can grow on the
pyrinidine part, others
on the thiazole part;
others require both parts;
and still others require
the complete mplecule,

5. Physiologlcal activity

a8, Carbohydrate metabolism,

Peters?? catatorulin test
showed & decreased oxygen consumption
by aviteminotic pigeon brain tilssue,
and this could be increased by the in
This
brain preparation on a lactate sube
strate (a substrate 1s the substance
on which the cnzyme acts) can produce
measurable amounts of pyruvic acid
which disappears when vitamin By is
added. On the basis of this he be-
lieves that the main disturbance in
avitaminosis B, is due to a faulty pyru-
vic acid dispoBael. The accumulated
pyruvic acid inhibits the enzyme which




acts on lactic acld and consequently
the concentration of this compound in-
cregsed,.

Lokman and Schuster5o identified co~
carboxylase as vitamin B, pyrophosphate
and showed that it was a8 active as the
vitamin itself in pigeons. Carboxylase
is an enzyme in yeast which removes COp
from pyruvic acid with the formation of
acetaldehyde, and thils is then reduced to
alcohol. The presence of cocarboxylage
in animal cells was shown by Auhagen5l
who discovered this coenzyme. In yeast
cocarboxylese is asgsoclated with carboxy-
lage in the decarboxylastion of pyruvic
acid; in bacteria 1t very likely func-
tions 1n the oxidative decarboxylation
of pyruvic acid to give acetic acld. At
present, the exact role of the vitamin
in animals is not clear, for, although
animal cellg contain cocarboxrylese; no
carboxylase has as yet been found. In
animale carboxylase undoubtedly func-
tions in somc phasc of carbohydrate meta-
bollsm slthough Jjust where it acts 1s
gtill uncertain, This dlsturbance in cars-
bohydrate metabolism moy affect tho ner-
vous system in such a way as to produce
some of the symptoms of beriberi.

Carboxylase~Cocarboxylase
(Vit. By pyrophosphate)

#
CH=CCOOH et e
Pyruvic acid

— CHECHOf -3 CHzCHoOH
Acetaldehyde Alcohol
b. Fatsg.

Rats suffering from severe
polyneuritis can be cured and kept normal
for long pericds of time by Increasing
the fat content of the deficient ration,’2
Paty which are permitted a cholce of
variouvs foodstuffs, all of which are free
from vitemin By, show_an increase in their
consumption of fats.?? Evidently if some
mechanism other than carbohydrate meta-
bolism is available to supply energy, the
animal 1s spared its need for vitamin B,.
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B. RIBOFLAVIN AND NICOTINIC ACID

1. Historical

Blyth3* (1879) showed the
presence of a water soluble yellowish-
green flucrescent pigment in milk which
he called lactochrome.,

Goldberger and Lillle3? (1926) tried
to produce pellagra in rats on an experl
mental ration. The animals showed a
symmetrical dermatitis which was bellev-
ed analagous to human pellagra. The
factor preventing the development of the
condition was called vitamin G in
America and By in Burope.

Hogen and Hunter0 (1928). The fac-
tor responsible for the cure of the
dermatitis was destroyed by ultraviolet
irradiation. Showed the presence of
another vitamin, a deficiency of which
also produces dermatitis (this 1s now
known as vitemin Bg).,

Goldberger and Wheeler? ! (1928).
Produced a condition in dogs called
blacktongue on a ration similar to that
used by pellagring in the South., Used
this technique in assaying foods for
the P-P (pellagra preventive) factor.

Warburg and Christiand® (1932),
Described a new water soluble enzyme
from yeast which was yellow end showed a
green fluorescence. This was necessary
for the oxidation of Robinson‘s hexo-
gemonophosphoric ester, When isolated59
it was found to be composed of riboflav-
in phosphate and a protein.

Kuhn and co—workersuog On a
vitamin B, low ration, they found a
parallelism betwcen the growith of rats
and the Intensity of the grecn fluores-
cence of their concentrate prepared from
milk, Isolated 1 gram of the compound
from 5400 liters of milk. This was ori-
ginally called lactoflavin, but since
81l natural flavins were found to be the
game, it is now called riboflavin,

Harriﬁ and co-workers, Koehn and
Elvehjem'’ (1935), Flavin wag inactive
in "experimental pellagra' both in the
dog and chick.
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Fouts and co-workers+2 (1936). Showed
ribvoflavin to be inactive in human

pellagra,

Day and co-workersHtd (1931-7). Noted
cataracts in rets maintained on a low
flavin ratlon. Showed that the condition
could be prevented by crystalline flavin.

The Wisconsin group™ (1933-7). Be-
lieved the syndrome of "scaliness" around
the beak produced by feedlng chicks a
heated grain ration to be due to the same
deficiency as human pellagra. Started
work with dogs uelng a modified Goldberger
blacktongue ration ag a check on their
attempts to concentrate the P-P factor.
As the concentration progressed, the
material cured blacktongue 1n dogs but
had no iafluence on the syndrome in
chicks. In May, 1937, nicotinic acid was
lsolated from a liver extract which wos
potent in the cure of blacktongue, Chicks
ghowed no response to this compound. It
was later shown that the chick deliciency
vas cured by pantothenlc acld which had
previously been shown by R. J. Williamsu
to be eassentlal for the growth of yeast.
The information about nicotinic acid
and bliackhongue waos immediately sent to
Dr, Spies“ who used nicotinic acid on a
number or human patients. Due to the
marked peripberel vasodilatation produced
by this compound, he made very careful
toxiclty studies before subjecting it to
a complete clinlcal trial.

2. Methods of asgay for flavin

a., Biological.
1) &nimals
a) Growth
(1) Rat - put on a
quantitative basis
by Bourqg;n and
Sherman. 18
(2) Chick (Bethke ™).
2) Plants
a) Microorganisms
L. casel - the lactic
acid production on a
flavin-low mediuwm is
proportional to the con-
centration of the added
vi‘tamiﬁ (Snell and
Qtronb
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b, Chemical

A1l of these depend upon tht
measurement of the fluor-
escence produced by an aque-
ous solution of flavin
when exposed to ultra-viole
light. A great many tests
of this sort have been sug-
gested but only a few of
the more recent oneg_are
11sted,20 Ellinger’t cri-
tically reviewed many of
these and concluded that the
biclogical technique is the
more rellsble.

%, Units

L

a. Sherman-Borquin wnit = 2.0
to 2.5 micrograms ribo-
flavin,”

Chemigtry

a. Formula

OF O? O?
CHE-CH~"CH-CH*wCHQOH
| O
N N 0-P-0H
!
S8 /N \ 0
CHz-Cq ~ C G ,0=0 ,

] i ? ‘ _____ i
CHB-uC \ / \/0; JNH Prote’n
C“O

Riboflavin. Yellow oxidatio

enzyme of War-
burg.

b. Properties
1) Water scluble; heat
gtable in the abaence of
light.

2) Labile to visible and
ultraviolet light. ZFree
flavin is rapidly destroy-
ed in a solution exposed
to sunllight for_a period
of four hours, Expo-
sure to light removes
vart of the ribose mole~
cule leaving a -CH
group in place of the




sugar.jJ¥ This compound is
biologically inactive.

3) Basily reduced to the leuco
form by chemlcal reagents or
enzyme systems. When the
leuco form is shaken in ailr,
it is reoxidized.

¢, Action of substituent parts

For biological activity at
least one of the methyl groups
in position 6 or 7 is essen-
tial; the absence of both
produces & toxic compound.
Only compounds contalning
d-ribose or l-arabinose have
been found active.

5. Physiologicel activity

a. Nerve degeneration

Chicks on a riboflavin defi-
clent ration develop a paralysis of the
feet agsoclated with a curling of the
toes, The nerves in thesec birds showed a
characteristic degeneration; when crystal-
line flavin was added to the basal ration,
the degencration and paralysis did not
develop,?

b. Relation to cortical extracts
Verzar and Laszt.”! Flavin
phosphate was able to maintain adrenal-
ectomized rats but flavin itegelf had no
influence., Cortin increamed the life of
thege rots when only flavin was added to
the ration., They maintain that flavin
phosphate is formed from Tlavin only in
the presence of cortin,

c. Enzymes

1) Yellow enzyme wae first
imolated ;gﬁm yeast by Warburg and
Christian’™ who showed +that it was com-
posed of a specific proteln and riboflavin
phosphate. The cnayme functioned in the
oxldation of the reduced coenzymes T and
II. It wag not found in animal tigsues
but schemes of respiration were proposecd
involving it. Recently it has bcen
shown that flavin occurs in animals as
diaphorase,

2) Diasphoragse was first de-
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scribe% by Green58 and v,
Euler. 9 "1t oxidizes CO=
enzymes I and IT but cannot
react directly with oxygen.
Was ldentifiled as flavin
adenine dinucleoti1de®C which
is the same as the coenzyme
for the d-amino acid oxidasec
enzyme. Both of these com-
pounds are found in animal
tissues.

Path of hydrogen transfer:

Lactate — Cozymase ~—»Cytochromes a;-b
dehydrogenase

diaphorase

P Qi

EbOy

cytoehrome oxidase

6. Chemigtry of coenzymes I and IT

a, Formuls

CHy @com{
I:gC CI‘.-COOH \’\I,
; §
HQ\N 4§H Ribose-pyrorhosphoric
acid-ribvose-adenine,
Nicotinic Coenzyme I (Cozymase)
acld

Coenzyme 11 has a formula very similer
to that of coenzyme T except that
there 1s an extra phosphoric acid

group In the molecule.

The exact

location of this is not known.

. Properties
1) Water soluble in free form
but difficult to extract
from blologicel material
because 1t ig intimately
aggociated with proteinsg.

2) Nicotinic acid is stable to
heat and most chemical re-
agentg., This is one of the
most stable vitamins.

3) Activity of nicotinic acid
derivatives., Only thosse

TR

compounds are active in ani-
mals and bacterla which have



a grcup in the position beta
to the nitrogen capable of
being 8%idized to a COCH
group.

Ts Mcthods of assay for nicotinic acid

a. Blological
1) Animals
a) Growth
(1) Dogs are raised from
weaning on a black-
tongue producing ration.
When they cease growing
a standard dose of nico-
tinic acid is given and
the growth response mea-
sured. They are then
depleted to the same
stage and the test ma=
terial given, The con-
tent of nicotinic acid
is calculated from the
proportignal weight in-
creasges., 1 This 1s the
technique one would use
if he wanted to deterw-
mine the amount of this
vitemin in a sample of
liver. '

2) Plants

a) Microorganisms. Nicotinic
acid has been shown to be
esgential for a large num-
ber of bacteria. By using
media deficient in this
vitamin, these organisma
have been used in assays.
Haemophilus parainfluencae
has been shown to requlre
either coenzyme I or II and
this 1s used in test%ng
for thepe compounds. e

b. Chemical
1) 2, hmdinitgochlorobenzene
(Kerrer3)
2) Cysnogen bromidguoxidation
(Swaninathan )

e

c., Enzymatic
Yeast fermcntation ~ this6den
termines only coenzyme I, 2

183

8. Physiological Activity

8. Enzymes 6
1) Warburg and Christian,©7

2)

Isolated coenzyme II from
R.B.C's. This substance to-
gether with a specific en-
zyme; glucose dehydrogenase,
was necessary for the oxida-
tion of hexosemonophosphate.
Coenzyme I (cozymase) is re-
gulred by the gpecific dehy-~
drogenasesg for lactic, malic,
glutamic, B hydroxybutyric
aclds, hexose dliphosphate,
triose phosphate and alcohol.

When elther doge or pigs

are brought down with a
gevere nicotinic acid defi-
cicncy, the coenzyme content
of the liver and muscle 1s
decreased but that in the
brain, kidney corteggand
blood is unchanged. This
geens to indicate that the
liver and muscles serve as

a storehouse for this vita-
min. JTts concentration in
the other organs has to re-
main at an approximately nor-
mal level for the meinton-
ance of life.

b. Animals
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'II' CLINICAL DISORDERS ASSOCIATED
WiTH DEFICIENCY OF ONE OR MORE
COMPONENTS OF THE VITAMIN B COMPLEX

A, THIAMIN (VITAMIN By) DEFICIENCY

1. Peripheral Neuritls

Frederick W, Hoffbauer

Beriberi, a metabolic dis-
‘order endemic in the Orient, has long
been recognized ags due to a defliclency
of Vitamin B. One of the most striking
features of thils dlsorder i1s the presence
of polyneuritis. This manifestation has
been shown to be due to deficlency of
vitamin By or thiamin. Hence the occas-
ional reference to this substance as the
"antincvritic vitamin.," Within the past
decade the concept bhas arilsen that the
polyneuritis of many clinical disorders
other than beriberi i1s due to a defilclency
of thiamin. In some Instances a causal
relationship appears to be falrly well
established, 1n cthers it remains as yet
only a suspicion. The concept places
new emprasis on the importance of nutri-
tion and affords a new approach to the
solution of many diagnostic and thera-
peutic problems,

Ag obascrvations have progressed, it
has become apparent that some objective
for the rccognition of thiamin deficien-
cy would be of considerable valve, The
mogt promlsing finding to date appcars
to be a determination of the daily excre-
tion of the substance, Thiamin chloride
being water soluble lg excreted in the
urine. The capacity of the tissues to
gtore the viteamin is limited; hence when-
ever the saturation point is exceeded,
Increaged elimination occurs. I the
excretlon ig larges one can assume thet
the dlet comtaing an amount above the
bodily needs. If the amount is omall,
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low dietary intake plue depletion or
threatened depletion of bodily stores

. can be suspected. At the present time

the availeble microchemical methods

are too complex to permit use as a
routine procedure., A few reports are
available in which such studies have
been carried out. Harris and Leong (1)
state that a daily excretion of less
than 12 international wnilte raises the
presumption that the vitamin intoke is
inadequate. Wilder and his associates
at the Mayo Clinic (2) have recently
investigated the time required to de-
plete the body stores. Four subjects
were medntoined on a diet more defi-
clont in thiamin than is usuvally re-
ported in assgociation with beriberi.
During the last eleven weeks of a
twenty one week period of observation;
the dally urinary output of thiamin
averaged about 14 gamma (42 internation-
al units). Anorexis, fatigue, loss of
welght; and inconstant tenderness of
the calf muscles were observed in all
four cases., The onset of thesc symp-
toms was much later than had been anti-
cipated. Recovery promptly followed
the parenteral administration of rela-
tively small doses of thiamin chloride.
The fallure of development of striking
neurological symptoms in these subjects
is worthy of note.

The exact role that thiamin plays
in the maintenance of the normal func-
tlon of the nervous system ls not known
with certainty (see Part I). Polyneu-
ritic manifestations are prominent in
both humen beriberi and Iin experlmental
deficlency stetes produced in animals.
These manifestations have been attribut-
ed to a neuritis, or more precisely, a
degeneration of peripheral nerves; both
motor and sensory. The process appears
to affect those nerves which have the
longeat covrse from the cord to the
periphery. Thus weakness of the exten-
gsors of the foot may be noted first,
later similar changes 1n the calf and
thigh muscles occur. Sensory distur-
bences are manifested by severe pain;
burning; parestheslaes, and occasionally
exquisite muscle tenderness., Micro-
scopic examinetion of the affected
nerves of patients dylng of beriberi has
been reported to show degenerative




changes in the myelin sheath-Vedder?,
This fraguentation and disintegration of
myelin has been assumed to represent the
pathological change characteristic of
vitamin By deficlency. There 1s reason
to suppose, however, that such changes are
not specifically due to deficiency, but
rather result from inanition. The recent
studies of Prickett™ and others have
Tailed to confirm the bellef that degen-
erative nerve changes are due directly

to the lack of sufficlent thismin., De--
spite the disagreement as to histological
changes, there 1s no question that a de-
Ticiency of B, produces marked functional
changes in the peripheral nerves. In
support of this view is the fact that
experimentally produced nervous disorders
disaprear rapldly following administra-
tion of thiamin., For example the spastic
varalysls occurring in the dog when
thiamin intske 1s Inadequate dissppears
within a few hours Tollowing the admin-
istration of the vitamin. This rapid
return to the normal functional state
mekes it seem quite unlikely that the
discvrbance is one of actusl sxXon dogen-
eration,

Of the various clinicel disorders In
which the polyneuritis has been attribut-
ed to a deficient thiamin intake, berl-~
beril, alcohollam, pregnancy, and dia-
betes have becn most extengively studied.
Typical outspoken cases of beriberi are
uncommon in toe United States. An oc-
casional case is observed in Loulsiana.
The relative rarity in the poorer clasases
of the South has been explained by
Cowgill® as due to the liberal use of
pork, molasges, and corn meal In the dlet.
Such foodgtuffs, however otherwise defl-
cient; do contain a felr amount of
vitanin By, Nevertheless, mild degrees
of thiamin deficiency ag evidenced by
neuritis are noted in some cases of pel-
lagra.

It is probable that neuritis develop-
ing in chronic alcohol addicts is uweuslly
related to faulty nutrition. Minot,
Strauss, and Cobb® found that in & group
of 5% alcoholics with evidence of neuri-
tig, 51 had subsieted on a diet contain-
ing little fresh food or protein. The
caloric requirement was maintained
through the use of concentrated carbohy-

‘alcohol,
‘through the use of adequate diets sup-
‘plemented by a Vitamin B, concentrate
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drate foods plus that ylelded by the
Thege investlgators were able

to effect a ¢linical cure in each in-
atance, In addition they were able

to relieve the neuwritic symptoms 1In
a.group of these patients by administra-
tion of the vitamin waile the subjectis
continued to consume thelr customary
amount of alcohol. The finding of mani-
festatlions of other vitamin deflcilen-
clegs In these patients lends support

to ‘the thecry of favlly nutrition.

The development of polyneuritis in
pregnant women suffering from perniclous
vomiting haes been claimed to be due to
8 'lack of gufficient thiamin chloride.
It is thought that the factors ccncerned
are inadequate intake and increased re-
gulrement Incident to the heightened
nmetebolic needs during pregnancy.
Favorable response has followed the par-
enteral administration of thismin
chloride in some cases (Theobald -~ 7).
Not all casges of neuritis developing
during pregnancy axe due to nutritional
deficlency. As has been pointed out by
Berkwitz and Iufkin® a toxic factor
must also be considered.

To explain the relatively high inci-
dence of neurologlcal lesions in dia-
betes, various theories have been pro-
pesed. The two possible explanations
given by most writers are scleroglis of
the nutrient arteries of nerves, and
vitamin deficiency. Proponents of the
former theory have falrly conclusive
evidence upon which to base their cop-
tention (Weltman and Wilder®; Jordani®),
Although many have suggested, on theore-
tical grounds; that vitamin deficiency
may be a causative factor in disbetic
neuritis; there are surprisingly few in-
stances In which_this hes actually been
proven. Needlesl has recently reported
the development of neuritis in 3 dia-
betics during & perilod in which the
vitemin intake, as calculated from thelr
dlets, seemed adequate. The number of
cages of disbetic neuritis seen at the
University Hospital ig not large. No
attempt bas been made to review the re-
gults of therapy in these cases, In
some the administration of thismin




chloride has appecared to be beneficial.
One case in which thiamin chloride thera-
py failed to produce any beneficial ef-
fect may be mentioned. The patient, a fe-
nele, 65 years old, was observed for a
pericd of elght weeks, She recelved 6 mg,
of thiamin chloride dally in addition to
her diet. Over this perlod no apprecisble
changs in the degree of neuvrological in-
volvement was noted., The numbness, par-
eathegias, and altered tendon reflexes
remained unchanged. At the present time,
Information is inadequate to state that
the majority of cases of diabetic neuritis
are caused by an inadequate amount of
vitarmin By. Until the question is de-
cided, however, it would seem wise to
azgure the diabetic of an ample inteke of
the vitamin,

Evidence of thiamin deficiency may be
expected. to occur in some cases of dls-
eagse of the gagtrointestinal tract where
such factors as diet restriction, anorexia,
voriting, or diarrhea are present. Like~
wise whenever metabolic processes are
accolerated, as in hyperthyroidism or
Febrile states, the Increaged need for
vitamin,Bl mugst be met,

In infections such as poliomyelitis or
herpes zoster where the Infecting agent
has a predilection for the nervous system,
there is little reason to suppose that
thiamin defliclency can play any but a
ninor role. Wevertheless, the adminlsitra-
tion of large doses of the vitamin has
been reported to produce beneficial re-
sults in a mumber of neurological dig-
oirders. This has been ascribed to & none
specific effect of thiamin on neurltils
rather than to the correi ion of an as-
sumed deficiency (Clough™”). ZExperimen-
tally, thiamin chioride has no demonstrable
pharmacoiogical action. That is, it ap-
pears to be effective only whers a pre-
vious deficiency of the substance has
exigted, Nevertheless, there is consider-
able clinical evidence tc suggest that
thismin 1is of value in the treatment of
toxlc or infectious disorders of the
nervous system, particularly where the
peripheral nerves are involved. This has
been the experience of members of the
neurological staff of this hospital.

The first essential in the treatment
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of any vitamin deficiency should be the
provigion of an ample diet. Ansuming
the daily reguirement of man to be about
1 mg. (333 international units), early
cages should respond to the administre-
tion of 5 mg., doges daily. If the de-
ficlency state 1s marked or if there

ig reason to suspect faulty absorption
of the substence, the parenteral ad-
minigtration of 5 to 10 mg. per day
should rapidly correct the disorder.

The toxicity is low and relstively enor-
mous doses can be given wlthout Tear of
an wntorward reaction.
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Gagtrointestinal
Disturbances

2.

Wne H. Hollinshead

Thlamin is essential for
the normal function of the gastrointestine-
al tract. The nature of the dysfunction
due to a lack of this vitamin is not
clearly understood.

The initial symptom of aviteminosis By
in man and animals is anorexia. It 1s
the only characteristic symptom refer-
able to the gastrointestiral tract defi-
nitely dve to vitawnin B, deficiency.
Inanition is secondary To the snorexis,

Gloseitls; epigastric distress and tender- vestigatorsl
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ness, flatulence and constipation are

observed in many deficiency states and
are assoclated with the inanition and

secondary multiple dietary deflciency.
The anorexisa disappears promptly fol-

lowing vitamin By therapy.

The explanatioi of the anorexia is
obacure. Cowglll® does not believe that
vitamin By owes its restoration effect
upon the appetite to an increased flow
of gastric julce which 1t might produce.
Elson and Sample©, Alverez and pls co=
werkers; and Sure snd Harrelson” were
unable to detect any change in gastric
acldity in clinical or experimental
vitamin B, deficlency. Gastric acidity
has been found no in true beriberi.
Jaffe and Jolliffe  abtributed the low
and absent gastric acldity frequently
noted in chronic elcoholism with poly-
neuritis to a vitamin deficiency other
than that of Bla

Sure and his conworkersb’6 demon~
strated no change in the in vitro peptic
digestion in thiamin deficiency but
noted marked reduction in pancreatic
lipase and epterase digestion. No iue
pairment of fat digestion as a result of
vitamin B,y deficiency has been demon-
strated in animals,

A nunber of lnvestigabors attribute
the beneficlal effect of vitamin By on
the appetlte to the return of gastro-
Integtinal tonus. Cowglll, Sp@rks and
Collins, and Vort and Ramoiil:%:9 have
obeerved gastrointestinal atony in
vitemin By deficiency and have noted a

gturn of appetite associated with a
return of normal motility. Tuohy has
reported a case of atony and dllatation
of the stomach in an elderly male which
disappeared followlng thiamin chloride
therapy.

The mechanism of gastrointestinal
atony in By deficlency is not understood.
Moliton and Sempson found that vitamin
By has no direct effect on the tone of
the intestinal muscle of vitamin By de-
ficlient rabblts in situ or In the isoc-
lated specimen. The rapidity of improve-
ment following thiamin chloride therapy
is against an organic chaenge. Some in-
0,41 pe1ieve that ulcers of




the gtomach are specific lesions of
vitzmin By deficiency. This has not
been subgtantiated,

Glossitis 1s observed in many defi-
clency states and has not been proven to
be cue specifically to a lack of vitamin

By,

Clinically it is difficult to evaluste
the vitamin status in disorders of the
lower gastrointestinal tract. There is
the questlion of a disturbance arising
primarily from vitamin deficiency and the
factor of a secondary deficiency state
resulting from restricted diets and In-
adequate absorption of ingested foods.

At present 1t appears that the only
dysunction of the alimentary tract due
to avitaminosis B, 1s atony. There are
no definite morphological changes. The
observed anorexia ls probably a response
to & general sysltemlc disturbance.

The essentvials of treatment are:

(1) A well-balanced diet adequate in
proteins, minerals; and cther
vitaming as well as vitawin By.

(2) The correction of underlying sur-

gical or medical conditions lead-

ing to a depletion of vitamin Bq,

(3) In severe cases of deficiency, pure

vitemin By in the form of thlamin

chloride should be given orally or
parenterally. Parenteral admin-
istration is necessary where ab-
gorption by mouth is debatable.
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%. Cardiovascular Digturbances

Wm. H. Hollinsh=ad

To our present knowledse, &
deflclency of vitamin By is the cnly
vitanin deficiency In man assoclated
with cardiac dysfunction.

It hes long been recognized that
cardiac dysfunction is part of the
clagglcal plcturc of beriberi. The typi-
cal clinical pathological picture of
oriental beriberl heart disease has been
adeguately reviewed by Alameer and

Wonckoceghw Koefor, and Scott and Herris
end Welsgs and Wilkine and
ofhe“s ?~2 4 have described the cardiac

manifegtations of vitamin deficlency
asaociated with other conditions more
common in this country--notably chronic
alcoholiem, gagtrolntestinal disorderas,
dietary faddlem, chronic infection,
pregnancy, dlabetes,; and hyperthyroidlsm.
The clinical pathological picture while
varying in degree is easgentially the
sSame.
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The chilef pathological changes in beri-
berl heert disease are:

(1) Dilatation of the heart, particu-
larly the right side of the heart.

(2) Edema of the tissues and effusion
of fluid into the serous cavities.

(3) Usually sssociated degenerative
changes in the motor and sensory
elements of the peripheral nerves.

Several mechanismg are regponsible for
edema formation in dletary defliciency,
singly or Iin combination, Edema may be
esgentially cardiac in origin. It may
be secondary to a lowering of the plasma
protelns., In certain instances, edema 1s
unexplained by elther of the above caguses,
end is dve to some disturbance of tissue
permiability. The disturbance is funda-
mentally dietery in origin. The edema
disappears readily following the admini-
stration of vitemin By,

As in other types of heart disease;
activity, infection, and other agents
producing strain on the heart are of etio-
logical importance in the development of
heart fallure in beriberi heart disease.
Muscular asctivity seems most lmportant.
Many authors have stressed the fact that
decompensation seldom develops in nutri-
tional deficiency where there exiets an
incapacitating neurlitis, even though
definite heart involvement 1z demonstrable.

The condition may affect & normal or
a previously damaged heart. It may be a
complicating factor in any type of heart
disease.

Incidence of Berlberl Heart Disease

Beriberi heart disease may develop in
Infents and children. Here it is often
of the acute type. Among adulte, males
are more frequently affected. Welss
found that one in every 160 charity pa-
tients admitted to two lerge services
at the Boston City Hospital had demon-
strable evidence of beriberl heart dls-
sage. Jolliffe and Goodhart found the
incidence to be 1/3 of all chronic al-
coholics admitted to the New York Psy-
chiatric Hospital,
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Higstory

In 2ll instances, the nutritional
history is grossly abnormal. Often
there is a chronic underlying disorder.
Chronic alcoholism is very common.

Signg and Symptoms

Fatiguability and palpitation with
tachycardia are the mogt frequent early
evidences of the disease, Dyspnea may
appear slowly or suddenly in paroxysmal
form. Sudden fatal collapse sssociated
wilth pulmonary congestion may occur,
Welss has described spontaneous attacks
of syncope assoclated with asystole dus
to a hyperactive carotid sinus reflex
developing as a result of dletary de-
ficlency., This condition responded
quickly to Vitamln By therapy.

Dependent edema also develops carly.
In advanced cases, anasarca exlists with
fluld in the sbdomen; chest, and perle
cardium. The presence of edema alone
does not indicate heart failure, Venous
engorgement, the tender hepatomegaly
are confirmatory evidence of cardiac de-
compensation.

The common types of arvytlmia are not
obgerved, although gallop rhythm is fre-
quently present in severe cases, Chang-
ing systolic and disstolic murmurs are
often heard on auscultation over the pre-
cordivm and disappear following therspy.
The gystolic Ttlood pressure is usually
unchanged., The pulse pressure is often
increaged producing a moderate degree of
Corrigan pulee.

Cardiac enlergement 1s almogt always
present. It is the megt typical finding
of the disease; and can be best demon-
strated by fluorcoscoplic exeamination.

All of the cardiac chambers are dilated;
particularly the right ventricle and
right auricle. The right auricle may be
enormously dilated. If decompensation
exigts, the shadow of the great veins is
enlarged on %-ray.

There are no typical electrocardio-
graphic changes. The most common Tinding
is a marked decrease in voltago, especial-




ly of the T waves, and a tendency towards
inversion of the T waves in leads 3 and 4,
Pro*ongatlon of the elcctrical asystole
(Q-T interval) and prolongation of the
P-R interval has been observed, These
changes are indlcative of myocardial
damage and dlsappear repidly and com-
pletely following adequate therapy.

Beveral explanations of the mechanism
of heart feilure in vitamin By deficlency
have been proposed.

The Vagus Theorys The oldeat hypo-
thesis as to its cause is that 1t is due
to degeneration of the vagus nerves.
Histological evidence of destruction of
the vagus nerves in this dlsease ig in-
adequate, There is no evidence that
raralysis of the vagus nerves can cause
heart fallure as seen in beriberi.

Carter and Drury® found that the bredy-
cardia produced in pigeons on vitamin By
deficient diets could be abolished by
section of the vagus nerves and by atro-
rine. Cn the other hand,; the bradycardia
produced In rats is gsinusg in origin and
not due to vagal influence’, In man,
tachycardia 1s present. The nature of
the disturbance apparently varies In dif-
ferent species. The hyperactive carotid
sinus reflex observed by Welss suggests
a functional alteration of vagal tone,
Its rapid disappesrance following vitamin
By therapy 1s against an organlc change.

he Water Retention, or edema hypo-

thesis: This is the most commonly
accepted theory. A number of Investiga-
tors velieve that a lack of vitamin Bj
leads %o a fundamental metabolic dis-
turbance resulting in edema of both the
skeletal and cardiac muscle,
Wenckebach® and Keefer ' have described.
hydropic degeneration of the myocardium
wihlch »robs the heart of 1ts powers of re-
slstance and deadens ite powers of con-~
traction.” Xeefer points out in explana-
tlon of the electrocardiographic changes
observed that muscle edema decreases
muscle contrectility bult does not influ.
ence 1ts conductivity.

Welge and‘wilkins5 were able to demon-
strate hydropic degeneraticn in but 50
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per cent of thelr cases and observed
gimiler changes in other types of hears:
dlseape, They believe that changes in
both the vagus nerves and the myocardiim
are regponsible for the cardiovascular
disturbances in this diseasec,

The rapid improvement noted in beri-
beri heart disease following vitamin By
therapy suggests that the fundamental
distvrbance is undoubtedly physiological
in nature, and that the pathological
changes observed are purely secondary.

Treatment

Beribveri heart discage character-
istically responds readily to vitamin By
therapy. All cardiovascular manifesta-
tions of the disease disappear complete-
ly following adequate treatment.

In severe or acute decompensation due
to vitemin By deficiency, full doses of
thiamin chloride are indicated. Twenty
to fifty mgm, of thiamin chloride should
be given daily either intravenously or
intramuscularly. Welss and Wilkins have
glven as much as 130 mgm. daily in
divided doges.,

Tmprovement isg rapid in patients with
severe congestive fallure and may be
striking. Improvement has been secen to
follow within 2 hours after the first
injection.

As lmprovement takes place, the dosage
is reduced to 10 mgm. per day or cvery
other day. Later the dose 1s reduced
still further, and given by mouth, pro-
viding intestinal absorption is adequate.

The dlet must be adequate in vitamin
content and in other necessary consti-
tuents,

As the diagnosis of "beriberi heart"
s sometimes doubtful, a trial of
vitamin By therapy for seversl wecks is
indicated when the conditlon is suspect-
ed. High vitamin By Inteke bhae no un-
towerd effect on a normel heart or in
other forms of cardiac disesase,

Proof that the cardiac manifestatiors
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were due Yo thiemin deficlency 1ls obe
tained. when the heart returns to a more
normal glze; the electrocardicgram becomes
normal, and glgns of heart fallure dis-
appear, coincident with administration of
thiamin chloride.
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NICOTINIC ACID (P-P FACTOR)
DEFICIENCY. PELLAGRA.

B.

Evrel Larson

Definition

Pellagra is a disease characterized
by ekin lesiong,; gagtrointestinal dis-
turbances, and nervous and mental changes,
now known to be due to a deficlency of
nicotinic acid,

History

Pellagra was first described by Gaspar
Casal, a Spanish physiclan, in 1735, who
also polnted out that the dipeanse was
related to a deficient diet.-2>t It was
subsequently described by Frapollil in
Ttaly 4n 1771, where it was wldespread,
and he first app&ied the name pellagra,
meaning "rough," Prior to the twentieth
century, only sporadlc cases were report-
ed In the United States, but in 1907
there was a deflinite outbreak of the dis-
eage in the South, most marked in Alabama.
Following thle, for about eight years,
there was an alarming increase in the num-
ber of cases, especlally among the poorer
clagees In rural communities and among
the 1mmates of orphanages and asylums,
where 1t reached epidemic proportionsﬁll
This outbreak was further characterized
by its acute nature and rapidly fatal
course., Following the work of Goldberger
and his associates in 1914 apd 1615, the
incldence was markedly decreased and the
etlology clearly established as being a
food d.ef:l,c:lenc;y*.1’1""‘1’2’1:5 In 1937,
nicotinic acld and nicotinic acid amide
were reported as belng effective in cur-
ing blacktongue In dogs, a disease comgld-
ered by many investigators to be analo-
govs to human pellagra.22:20,30 Dyring :
the same year, human pellagra was suc- i
cegslully treated by the use of nicotinic
acld; and since that time, many confirma-

tory regorts have agpear@d in the liter-
a;’c,ure.g )27}31932:3

Incldence

Pellagra affects the negro and white
races in about equal proporition and may
ocour at all ages. It has been regarded
as a disease affecting principaily the
poorer classes but this ie not nescessarily
true; it may occur in any individual par-
taking of a diet low in fresh animal pro-
ducts; lean meat, and the leguminous pro=-
tein foods.ll’lgfl5’28 It is alsgo common
in alcoholics and ies freguently encounter-
ed in association with chronic conditions
interfering with nutrition, nemely, mental
disease; gastro-intestinal malignancy or.
chronic disorders, and chronic infectiocus
processeg. It has been found to occur o6
most freguently In the spring of the year,
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Clinical Manifestmtions

permal Iesions

The skin lesions of pellagra

may oceur anywhere upon the body elthoughs -
- 18 so commonly present in pellagra (and

the dorsa of the hands and feel, the
exillae; elbowa, wrists, knees, erecas
beneath the breasts, and the peringal_
region are the most common siteg.=>?«

In many cases the lesions are first noted
on the exposed areas of the body. They
are wsually bilaterally symmetrical and
are geparated from the surrounding skin
by a sherp line of demarcation. The onset
ie marked by an erythema of the affected
area accompanied by burning and pruritis.
Later the area becomes swollen and often
fiery red in color and vesicles and bul-
lae may develop, After a period of time
renging from a Tew days to several
months, the awelling decreases, the color

.beocomes a reddish brown, and desquamation

begina. The underlying skin may remain
abnorumally thickened and permesnently
pigmented,’2

The effect of sunlight on the skin of
pellagrineg is wmarked., This 1s noted par-
ticuwlorly in the alcoholic cases such as
seen during the summer months in this and
other vicinlties. In these individuals
the skin lesions are usually confined to
the areas exposed to the sun. In more
severe pellagrea, however, such as the

- endemlc pellagra of the southern states,

gkin lesicns are often noted in areas not
exposed to the sun. The suniight sensi-
%1vity of pellagrime has not been explein-
It has been suggested
that'porphvg¢nur*a, which Spiles and his
aﬁsociates T belleved an integral

part of the pellagra gyndrome, might be

the underlying cguse of the photosensi-
tivity. Wetsond has shown; however;
that the reaction which was believed by
Spies and his co-workers to indicate
porphyrinuria, is not due to porphyrin,
vt rather to Indol acetic acid, the

‘chromogen of the substance to which

Nencki and Sieber gave the name "“wro-
rosein,” in 1882, This substance deare

. no relation to the porphyrins. The

"urec-rosein" reaction depends not only
on the presence in the urine of indel
acetic acid, but also on the presence of
a suitable oxidizing substance such as

19k

nitrite.ag’yo This guestlon is under
Investigation at present by Dr. John
Layne who finds that many urines, even
from normel individuals, contain indol
acetic &cid, but that they ususlly do
not contain the oxidizing substance whic’

in other gastrointestinal discmses).

There is often a mild increase of
coproporphyrin in the urines of cases of
alcoholic pellagra, but not more than is
often encountered in liver discase; or
in various forms of poisoning {(lead,
argsenic, etc.) in which light sensitivit;
There 1a no reagson to believe;, therefore,
that the light sensitivity of pellagra ie
in any way related to the porphyrins,

Gagtrointestinal Lesions

The earliest sign cccurring in
this group of lesions 1s charscteristi-
cally a glossitis, involving in the sar-
ly stages the tip and lateral merging
of the tongue, producing reddening and
swelling. As the condition progresses, -
penetrating ulcers are common, which
nay become infected by Vincent's organ.-
iemg, Stomatltis, gingivitis, and
pharyngitis may occur to varying degiees
These signs are accompanied by burning
sensations of the mouth, esophagus and
stomach., In the severely ill pellagrin,
nausea, vomiting, ptyallsmy and dlarrhea
appear frequently; in the sub-clinical
cagse, one or all of these symptoms may
occur, Gastroscopic examinations of
pellagrinsg disclose the diseased mucous
membranes of the stomach to be similbr
in appearance to those of the oral
cavity Ureterétii and vaginlitis may
also occur 21,2

Nervous and Mental Symptoms

Subelinical pellagrins exliibit fea-
tures which remind one of nevrasthenias
multiple complainte such as fatigue,
insomia; anorexis, palpltation; nervous.-
nesg, and headache. Various types of
peychoses occur in geverer cagess one
frequently sees excitement, mania, de-
preggion; and deliriun,t?23 The most
cormor. symptoms are gonfusipn, loss of
memory, disorientation; and ponfsbula-

.




tion, It ip notable that long-gtanding
mental disorders are not as a rule rever-
gible, Peripheral ncuritis is frequently
encountered in assoclation with other
gymptoms of pellagra--this is undoubted-
ly due tg %% accompanying thiamin defi-
clencye.

Treatment

After the full significence of diet in
the develogment gf the dligease was recog-
nized; 11,1 tne administration of a
nigh caloric diet,; rieh in protein and
vitaming,; supplemented with large amount
of peilegra preventive materials such as
yeast, wheat germ or liver extract became
the accepted treatment.’* This proved to
be beneficial in most cases bubt impracti-
cal because it frequently necessitated
the hospitalization of patients for sever-
gl woeks; The administration of adequate
arounts of nicotinic acid or one of its
compounds is followed quic by disap=
pearance of many symptoms.ggzh gB 2 87’
31,32,  Twenty-four to 72 hours suffice
to allov subgidence of redness and swell-
irg of the tongue, gumg; mouth, throat;
end vagina. Over the same perlod of tilme,
nauges and vomiting, ptyalism; and dlars
rhea uwsually disappear. Acute lesglons of
the skin will blanch within 43 hours after
adminigtration of nicotinlc acid, but
where the continulty of the skin is broken
and the leslons are molst, ulcerated, dry
or plgmented; a longer period of therapy
is necessary. There is a dramatic alle-
viation of the acute mental symptoms,
which may disappear overnlght. Chronic
paychoses; as previously mentioned, moy
not regpond completely to therspy., The
dosage of nicotinie acid varies congsilder-
ably in the opinion of different writers.
The common oral dosage is from 100 to
500 mg¥_ Eer day, given in 50 mgm.
doses, Patients vary considerably
in their requirements. For parenteral ad-
ministration, the total daily dose varies
from 40 to 80 mgm,. It may also be glven
Intramuscularly. The adminietration of
Jarge amounts of nicotinic acld, especially
by the parenteral route; is accompanled
in many patients by flushing of the face;
a rise in skin temperature, and a sepsation
of heat. However, there is usually no drop
of blood pressure accompanylng thesc symp-
tomg. The daily human requirement of
nicotinic acld is about 20 mgm. per
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day (Blvehjem).
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C. RIBOFLAVIN DEFICIUNCY

({ARIBOFLAVINOSIS)

Fvrel Larson

Definition

Arivoflavinosls 1is a deficiency state
characterized by a feeling of ill health,
lpss of strength and weight, a typical
cheilitis; and a dermatitis involving
the skin of the angles of the mouth and
sometimes that of the alae nasgl and
vegbibules of the ears and nose,.

History and Incidence

Cheilitis has been noted frequently
in pellagrins and haeg componly been cons
gidered paxrt of the pellagrous syndrome
However, it was observed that neilther
cheilitis nor the rhagades occurring ab
the ecorners of the mouth were cured by
the adminigtration of nicotinic acid when
the patient remained on a diet deficient
in the vitamin B complex., This finding
was reported in 1938 and constitutes the
first and only clinical sign of human
riboflavin deficlency which has ‘peen
proven up to the present time,2”2 The
lesions were found to occur in several
experimental subjects before any frank
signs of pellagra were evident and healed
very slowly under treatment with nico-
tinie scid but there was a rapid involu-
tion when yeast or liver extract were
used; in sddition, it was noted “hat re-
lapse quickly oeccurred vwhen these sup-
gtances were discentinﬁsd,eg’ During
the last six months several reports on
the successful treatment of clinical ribo-
flavin deficiency by the use of the
synthetic dru§ have appeared in the liter-
ature 298,023 It may appear in any
race and at eny age.

Clinical

The lesions at the angles of the mouth
begin ag a pallor of the muccsa of the

1ip not involving the buceal mucosa., This




condition is soon followed by maceration
and within a few days superficial trang-
vorse fissures appear, usually bil ater&lly,
uXﬁbbTV at the angles cf the mouth,<

Very llttle inflammatory reaction occurs,
The Tissures extend into the ekin of the
mouth sngles as much as one half inch in
gomc cases, The 1lips become abnormally
red about the same time, and scaling usu-
ally occurs., The lesiops resmemble those
described as perleche, Occasionally one
also sees a fine scaly slightly greasy
desquamation on a mlildly erythematous basge
in the nasolablal folds, on the alae nasi,
axd in the vestibules of the nose and -
ears. Recently filiform excrescences of ..
e gsborrhelic nature have been described.
These lesions are sald to vary in length
vp to 1 mm. and o be scatiered over the
face, charvacteriatically located In the
nago-labial folds, but appearing on the
alae nasi, bridge of the nose; or on the
Torehead above the eyebrows. These leg-
ilong dmprove following the adminigtration
of natural or synthetic riboflavin but
fall to respond to diets poor i%hvitamin
B cownlex or to nicotinic acid, In one
cage,; mild conjunctivitis and photophobila
was nobed to occur in conjJunction with the
other symntoms. The general complaints

of Teeling cf 11l health,; and loss of
strength and small amounts of welght are
almogt always present and somebtimes are
very prominent.

Troatment

Yeast and the old uvnconcentrated form
of liver extract are potent sources of
riboflavin. The synthetic form glves
excellent results when used in therapy.
This is administered by mouth in doses
varying from 2 to 60 mgm. per dey depend~
ing upon the patient‘s response; by vein or
intramuscularly 292 1n doses of from 5 to
20 mgm, per day, all given in divided
doses t.1.4. The parenteral method of
adminiatration geems mogt effective.
lesions heal quickly, in 3 to 10 days
as a rule and tend to recur quickly when
the treatment is stopned in th absence
of an adequate dlet):@2:298,0:3% Dietary
management conglate of adequate amounts
of milk, green vegetables, and lean meat,

The
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Coment

Aviboflavinosis appears to be a well
established clinical entity, which the
clinleisn mugt observe from time to time
especially in conjunction with deficien-

cieng of other vitamina,

It should be

watched for especlally in the chronic

alcoholic.

The daily buman requirement

1g sbout 1 mgw./day (Hogan).
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V. GOSSIP

According to a speech teacher
at the Colorado State Teachers College of
Education, the 9 "chief" annoying habits
of sreakers are as follows: mumbling;
longwindedness; obvious lack of prepars-
tion; "in cloging" remarks running on
and on; hesitant "ahs;" "uhs," and "ers";
folksy remarke addressged to someone In
the audience; a show of temper over a
disturbance in the room; vagueness about
factg; mispronunciation of common words,
500 persons from 59 occupations were
asked to name thelr pet peeves agalnst
public speakers. There were many more
than the ebove, but these were firste.c..
We have been asked to suggest to some of
our gpeakers thalt they refrain from speak-
ing so close to the microphone. This is
& minor suggestions; for week in and week
out the members of our group succeed in
offending very few of our listeners by
carelessness 1In speech.....The following
letter from Russell H. Frost, formerly of
Buena Vista Sanatoriuvm, Wabasha, now
superintendent and medical director of
G. B. Cooley Sanatorium, the Tuberculosis
Sanatorivm of Ouwachita Parish, Monroe;
Loulsiana writes "There are many things
I have missed since leaving Mirmesota,
Augugt 15, last, not the least of which
hag been the Staff Meeting Bulletin of
ths Unlversity Hogpital, a most excellent
publication. It would be like a breath
from home to receive it ageln here 1f this
can be arranged.
gards to Trs., O'Brien,; Myers, Wangensteen

~and the obther friends in and about the
school and hospital."...s.The first bulle-
tin of the Minnesota Dietetic Association
made 1ts appearance January 22, 1940,
Torraine V, Frawley is editor; Angeline
Mannick, assistant editor, and Elizabeth
Ryan, business manager. The other four
positiong are held by dietitians who are
not members of our staff. The issue con-
taing a message from the president; edl~
torial page, news about the dietitians't
dimner at the Gold Room of the Radisson
Hotel, January 31; at T7:30 p.m.,, an arti-
cle on continuation study, food for
thought (a discussion of the dietary needs
of older people), educational articles;
gocial colum, and some verse, Jokes, and
personals. The bulletin has a very at-
tractive cover and arrangement...lThe Unil-

Please convey my best re-fooled,; 1f he only spends one day.
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vergity hes acted as host this week to
Lester J, Evans (medicine) and Geddes
Smith (publicetions) of the Commonwealth
Fund of New York, They are here in the
interest of the projects which they are
supporting at Minnesota: medical and
hospital postgraduate education, psychia-
try in childhood,; growth and development
studies. They are also interested in the
rrogress of Dental Research, Biochemist
Wallece Armstrong, who was on a traveling
fellowshlp last year., According to Time,
Mrg, Stephen Vanderburg Harkness of
Manhattan set aside $10,000,000 to "do
something for the welfare of mankind."
By 1926, when she dled; she had left
$38,000,000 to the Fund. Now it ie
$50,000,000, ZLast year the Fund gave
$2,000,000 to Research and Public Health,
Its chief interests are public health
gupport,; especially in the south; fellow-
ships for young teachers in medicine

and future general practitioners; bring-
ing British students to America; assist-
Ing in postgraduvate medical and hospital
rrograms; building rural hospitals;
publishing books; and assisting in re-
search, M. H, Manson, formerly of our
staff, is a member of thelr hospital
group. It is aiways good to receive visi.
tors from the Fund who not only assist us
by criticelly eppraising what we are try-
ing to do but also by bringing us news
from other centers vwhere similar pro-
gramg are belng conducted. It is said of
visitors in general that anyone can be
PuSu"
The Commernwealth representatives snend
four days...According to a University of
Minnesota report, students who lived in
the dormitories made better scholastic
records than those who lived at home
(second),; fraternities or sororities
(third), end rooming houses (fourth).
Co~operative cottages led all groups in
scholarshlp. In the first study compari-
song, students with similer high school
records and college aptlitude ratinge were
tested, This report ig of interest in
connection with previous studies which in.
dicate that the cHlldren of those who oc-
cupy the "lower" stations in life and
thoge with limlted incomes are much bette:
studcnts than those who come from the
more privileged homes, It is probable
thet there is purposeful selection (ambi-
tion) in the lower Income ErOuUPsessce




