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VITAMIN Byo THERAPY IN PERNICIOUS ANEMIA

Minot and Murphy (1) in 1926 made the epochal dis-
covery of the efficacy of a diet of liver in the treatment of
pernicious anemia, Thls observation came after the basic work
in experimental anemia of Whipple, Robschie t«Robblins and thelr
coworkers, It completely revolutionized our knowledge of the
cause and treatment of pernicious anemia and the relation of
the dlet, gastric secretion and the liver to normal hematopolesis,
In 1945 a substance was synthesized by Angler et al that was a
potent nutritional factor. Thils substance was called follc acid.
Sples (2) patients with pernicious anemia who were given folic
acid gave a hematopoletic response., It was noted then that
liver checked and often lmproved the neurological symptoms,
Under folic acid therapy these symptoms progressed,

Research in Merck & Company Laboratories by Rickes et
al (3) in 1948 resulted in isolating a crystalline compound from
liver with microgram quantities and which produced positive
hema tological responses in initial tests 1n patients with per-
nicious anemia, Shorb and Briggs (4) collaboratively tested
certain clinically highly active factors for growth activity
for lactobacillus lactis Dorner, LLD factor, and found them to
be microblologlcally active, This organism required two un-
identified growth factors, one of them appearing %o be related
to the activity of commercial liver preparations used in per-
nicious anemia, Further, Rickes et al (3), purification
of clinically active liver fractions has led to the isolation in
minute amounts of a crystalline compound which was highly active

-1l -



-2 -
for the growth of Lactobacillus lactlis Dorrer. Thls compound
was called Vitamin Bjs.

Rickes et al (5) in thelr experiments with Vitamin Bjg
found that 1t appeared to be a cobalt coordination complex which,
having six groups about the cobalt atom, could involve one or
more organic moleties, The cobalt complex character 1s thought
to give at 1east in part the red color to Vitamin Bjo, The pres-
ence of cobalt 1n Vitamin By reflects significantly upon many
blological studies which have shown that cobalt 1s an essential
trace element 1n nutriti on, and perhaps suggestions concerning
cobalt as a trace substance in iron therapy of anemias, The
average adult dally dietgry 1ntake of cobalt has been estimated
at 100 mlcrograms, Spectrographlc examlnation of Vitamin Bjg
also showed the presence of phosphorous, Tests for sulfur were
negative but traces of nitrogen were found. The cobalt-complex
nature of Vitamin Byo 1s one of 1its outstanding properties,

Smith (6) obtalned a red crystalline material by purifying liver
extract, Thls material had a molecular weight of 1,500 and con-
tained 4% cobalt.

The first source of Vitamin Bjg was liver, Rickes et
al (3) and Smith (6) i1solated the red crystalline compound which
produced positive hematologlcal responses., Rickes et al (7)
isolated a red crystalline compound from a grisein-producing
strain of Streptomyces griseus, The refractive 1ndices, spectro=-
graphic propertlies, analyses, solubl lity factor, microbiological
assay and the "animal protein factor" activi ty were identically

the same as those 1solated from liver, ilest has tested these
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are comparable to those observed when liver therapy

1 s employed.,
Extremely small doses of Vitamin Bjg are effective.

#ith parenteral admlnistration, app oximately one
microgram 1s equivalent to 1 U.S.P. unlt of extract
of lliver or stomach mucosa,

Serial aspirations of the sternal marrow have shown
that erythrocyte regeneration from megaloblastic

to normoblastic types of cells may occur in forty-
elght to seventy-two hours when relatively large
amounts of Vitamin Bjg were administered.

Patients with neurologlic symptoms showed remarkable
improvement,

Dosage of Vitamln Bjo varles in different individuals.
As low a dosage as one microgram gave a retlculocyte
response while in some patlents over a hundred micro-
grams were needed.

Severe glossitlis present heals spectacularly,

Assays of feces of pernicious anemia patients un-
treated reveal high content of the growth-stimulating
factor, Lactobacillus lactis Dorner,

Vitamin Bjg administered orally must be given in
conjunction with human gastric juice, It 1s

thought that the human gastric julce aids only in
absorption of the vitamin.,

Vitamin Bjg produces a hematologlc response and

relile ves the neurologic manifestations, Folic

acld falled to relieve the neurologlc symptoms,
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