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Pantothenic and Hydroxypantothenic Acids in
Animal Nutrition.

ELISABETH ZsCHIESCHE AND HEerscHEL K. MircHELL. (Intro-
duced by R. R. Williams. )

From Private Laboratory, Summit, N. J., and the Department of Chemistry,
University of Texas.

It is now known that the rat requires at least 4 specific factors of
the vitamin B complex : thiamin, riboflavin, vitamin B,, and panto-
thenic acid. Only recently has the structure of pantothenic acid
been determined™ ? and its synthesis accomplished,” * but the need
for this factor in animal nutrition is already fairly well established.

The identification of the chick antidermititis factor as pantothenic
acid was established independently by Woolley, Waisman and Elveh-
jem® ¢ and Jukes.” Shortly thereafter, studies were undertaken by
several groups of investigators to determine whether or not panto-
thenic acid was an essential factor in the nutrition of the rat. Sub-
barow and Hitchings® ° concluded that pantothenic acid was probably
one of the active factors in their liver filtrate preparations which
were necessary for rat growth. El Sadr and his associates' also
reported great similarity between their liver filtrate factor and panto-
thenic acid. Hoffer and Reichstein'* demonstrated a rat-growth
response to beta-alanine which these investigators suspect to be the
active principle of the whole pantothenic molecule. Oleson, Woolley,
and Elvehjem*® found that crude preparations of pantothenic acid
produced a growth response in rats fed a filtrate factor deficient diet.
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They observed, further, that the pantothenic acid would not com-
pletely replace the original liver extract or crude filtrate prepara-
tions, thus showing the need for still another substance which they
have called factor W. These investigators believe that the rat re-
quires the intact pantothenic acid molecule since they could demon-
strate no significant weight response in rats given beta-alanine, a
constituent of pantothenic acid. Recently —Unna* found that a
single dose of 800 y of synthetic d-pantothenic acid produced a
rapid and striking gain in weight in rats depleted of pantothenic
acid. The same dose of the I-form had no significant effect.

“Hydroxypantothenic acid” [N-(alpha-hydroxy-g,-8'-dimethylol-
butyryl)-B-alanine] was recently synthesized by Mitchell, Snell and
Williams and was found to possess marked biological activity
which varied not only with the micro6rganism but also with the con-
ditions under which it was grown. Because of the variable results
obtained with hydroxypantothenic acid and the concordant results
obtained when concentrates from natural sources were tested for
pantothenic acid, these investigators concluded that natural panto-
thenic acid is probably a single substance and that this hydroxy-
pantothenic acid probably does not occur in such concentrates. Be-
cause of the striking biological activity of hydroxypantothenic acid
in microdrganisms, studies were undertaken to test the physiological
activity of this compound in rats. The present publication reports
the results of such a study.

Method. A litter of 13 rats was weaned at 35 days of age and
given the following basal diet used by Elvehjem and his associates:**
sucrose 76% ; purified casein 18% ; salts 4%, and corn oil 2%. In
addition, each rat received 24 y thiamin, 40 y riboflavin, 50 y vitamin
Bs; 6 mg choline; 6 mg nicotinic acid; 6 mg vitamin C; and 200 vy
vitamin K every other day and 35 mg halibut liver oil; 21 mg alpha
tocopherol ; and 350 mg linseed oil per week. At the end of 6 days,
the 13 rats were divided into 4 groups. Group I (4 rats) served as
control; Group II (3 rats) received 293 y racemic synthetic Na
pantothenate every other day; Group IIT (3 rats) received 720 y
racemic synthetic hydroxypantothenic acid every other day; Group
IV (3 rats) received a mixture of 293 y synthetic Na pantothenate
and 720 y synthetic hydroxypantothenic acid every other day. The
study was continued over a period of 8 weeks. Weights were re-
corded on each animal 3 times a week.

Results. Table I shows the total increase in weight in each rat
during the 8-week period of experimentation.
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TABLE L
Group III Group IV

Group I Group IT (Hydroxypanto- (Na pantothenate plus
(Control)  (Napantothenate) thenic acid) hydroxypantothenic acid)

3 9g Q@ 9%¢g Q 61¢g Q 110¢g

& 56 ? 89 3 78 3 78

Q 30 3 121 Q 62 3 115

9 20

It can be seen from the data in Table I that the rats which re-
ceived either synthetic Na pantothenate or synthetic hydroxypanto-
thenic acid demonstrated a greater growth response than did control
rats which received all of the known vitamins other than pantothenic
or hydroxypantothenic acid. The growth response was greater in the
Na pantothenate group than in the hydroxypantothenic acid group,
indicating that although hydroxypantothenic acid has a stimulating
effect, it is not a complete substitute for Na pantothenate in the
nutrition of the rat. The two acids do not appear to supplement one
another.

Summary. Rats maintained on a basal sucrose diet supplemented
with vitamin B, riboflavin, vitamin Bs, choline, nicotinic acid, vita-
min C, vitamin K, halibut liver oil, alpha tocopherol, and linseed oil
exhibit a definite growth response following the addition of synthetic
Na pantothenate or hydroxypantothenic acid. The growth response
is greater in rats receiving Na pantothenate than it is in rats receiving
hydroxypantothenic acid, indicating that Na hydroxy pantothenate is
an incomplete substitute for Na pantothenate.

Thanks are due Research Corporation, New York, for a grant from
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The effect of pH upon the growth of Trichomonas vaginalis is
probably related to the problem of clinical control of the organism
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