12 ToLERANCE CURVE OF ViTaMIN C

body temperature had declined to about this
temperature level (Table III). Evidence
that 36° C is a temperature in some way im-
portant to human thermoregulation has been
obtained by others. For example, the results
obtained by Burton and Bazett' in experi-
ments in which subjects were immersed in
relatively warm water showed that metabolic
heat production increased above basal level
as rectal temperature approached 36° C.

1Burton, A. C, and Bazett, H. C, 4dm. J.
Physiol., 1936, 117, 36.

DuBois® found 36° C to be approximately
the lower limit of a series of rectal tempera-
ture measurements obtained on a large group
of hospital patients. Careful observation
under a variety of experimental conditions
might elucidate in greater detail the signifi-
cance to human thermoregulation of this
seemingly important deep body temperature
level.

2 DuBois, E. F., Temperature, Its Measurement
and Control in Science and Industry, Rheinhold
Publishing Corporation, New York, 1941, p. 24.
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The suggestion has been made that intra-
venous injection of vitamin C, preoperatively,
might be of value in preventing the resultant
traumatic shock.'-3 Oral administration has
a more prolonged effect upon the blood
ascorbic acid concentration and results in
greater retention of the vitamin.*® This
study was made in an attempt to deter-

* This study was made possible through the
Dietary Department of the University Hospital
and was aided by a grant from the Comly Fund
for Research of the Ohio State University.
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mine the quantity of synthetic ascorbic acid
which, on ingestion, would produce a high
concentration of the vitamin in the blood
plasma and maintain an increase for a rela-
tively long period of time.

The results of 80 tolerance curves are
herein reported. With a lapse of at least
one week between each observation, 12 young
college women were given 250, 500, 750 and
1000 mg of ascorbic acid, orally. All tests
began early in the morning, with omission of
breakfast. Lunch was limited, consisting
only of vitamin C-free foods. Fasting bloods
were taken just before ingestion of the test
dose, and subsequent blood samples were
drawn each hour thereafter for 6 to 10 hours,
depending upon the amount of synthetic
vitamin given. Determination of the vitamin
C content of the blood plasma was made by
the Farmer-Abt micro-method.!?

The 80 fasting values thus obtained ranged
from 0.36 mg to 1.36 mg of ascorbic acid per
100 cc of plasma, the average concentration
being 0.79 mg %. During the 3-month period

10 Farmer, C. J., and Abt, A. F. Proc. Soc.
Exp. Brov. AND MEp., 1936, 34, 146.
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the fasting values changed very little for any
individual. The response to a test dose
varied from subject to subject, but neither
the amount of increase in plasma ascorbic
acid concentration nor its duration were di-
rectly related to the concentration of the
vitamin in the fasting sample. Tolerance
curves of subjects with the lower initial blood
plasma levels showed as much rise above
fasting as those in which the initial values
were higher. In some cases the plasma level
remained on a plateau for one to 3 hours after
the peak was reached. In other instances the
drop from the peak was more pronounced.

The maximum increase in the ascorbic acid
concentration occurred one to 4 hours after
a test dose was given. After ingestion of
250 mg of vitamin C the plasma levels of
most subjects reached their highest point in
one or 2 hours. Following the administration
of 500, 750, or 1000 mg, peaks were attained,
in most instances, in 2 or 3 hours.

A return of the plasma ascorbic acid to
approximately the initial level took place, in
the majority of cases, 6 hours after 250 mg
of the synthetic material was given. Follow-
ing the administration of 500, 750, or 1000
mg of the vitamin, a slight elevation was
maintained for several more hours.

The average increases in the plasma
vitamin C content at each hour after the in-
gestion of 250, 500, 750, and 1000 mg of
ascorbic acid are plotted in Fig. 1. Compari-
son shows that ingestion of 250 mg of syn-
thetic vitamin C did not have as great or as
long-lasting an effect as a larger amount. The
tolerance curves obtained after the ingestion
of 500, 750, and 1000 mg of ascorbic acid
are analogous. When these average curves
are compared, it is interesting to note that
there is less than 0.1 mg variation at any
point throughout the 10 hours.

The ingestion of 500 to 1000 mg of syn-
thetic ascorbic acid resulted in similar in-
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Figure I The average increase in blood vitamin C content
following ingestion of lange amounts of ascorbic acid ; 4 curves,
each based upon 20 individual observations, the result of giving

250,500,750, and 1000 mg. of synthetic ascorbic acid.



14 ELECTROPHORETIC STUDIES ON PROTEIN DEPLETION

creases in the plasma concentration of the
vitamin. However, data furnished by con-
current observations!! on the amount of
ascorbic acid excreted by the subjects of this

11 Stoughton, M. C., Unpublished data presented
for thesis, Ohio State University, 1044,

study, showed that with the greater intake of
the vitamin, more was retained over a 12-
hour period.

Sincere appreciation and grateful acknowledg-
ment are due Mrs. Martha Nelson Lewis for assist-
ance and guidance in the organization and com-
pletion of this study.
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Electrophoresis has become a valuable tool
for studies of the effect on plasma proteins of
disease and other abnormalities in man or
experimental animals, Immune sera' and
sera of patients suffering from diseases such
as multiple myelomatosis,” pneumonia, peri-
tonitis, acute lymphatic leukemia, etc.®*
show electrophoretic patterns differing from
the normal. Although most diseases produce
a rise in e globulin content of the sera, a rise
in B2 and y fractions but not in o globulin
has been reported in rheumatic fever.* In
many of these studies the alteration of plasma
proteins may have been caused in part by pro-
tein depletion as well as by other metabolic
shifts attributed to disease. There have been
no reports published on the effect of protein
depletion alone on the plasma electrophoretic
pattern although there is need for such data
on the plasma of normal and experimental
animals, particularly the dog. In this animal,
which has been used extensively in studies on
hypoproteinemia and plasma protein regen-
eration, it has been demonstrated by chemical

1 Tiselius, A., Biochem. J., 1937, 81, 1464.

2 Kekwick, R. A., Biochem. J., 1940, 34, 1248.

3 Longsworth, L. G., Shedlovesky, T., and Mae-
Innes, D. A., J. Ezp. Med., 1939, 69, 399.

4 Luetscher, J. A., Jr., J. Clin. Invest., 1940,
19, 313.

precipitation methods®7 that protein deple-
tion results in a loss of albumin greater than
that of the other plasma proteins. In the
following are presented the results of studies
of the electrophoretic patterns of plasma of
dogs before and after depletion, both by pro-
tein-free feeding and by plasmapheresis.

Methods. The dogs were depleted of pro-
tein by a protein-free diet® for 6 to 10 days,
after which plasmapheresis was performed
for 2 to 5 days. During these days, one-
quarter of the blood volume of the dog was
removed daily, the cells being returned sus-
pended in saline. This period of plasma-
pheresis was followed by protein-free feeding
alone until the plasma protein concentration
was relatively constant at 4.0 to 4.5 g per
100 ml of plasma.

The plasma was analyzed for total nitrogen
and non-protein nitrogen by the micro Kjel-
dahl method. The technic of Howe (1921)
as modified by Robinson, Price, and Hogden,?

5 Weech, A. A., Goettsch, E., and Reeves, E. B.,
J. Exp. Med., 1935, 61, 299,

6 Holman, R. L., Mahoney, E. B., and Whipple,
G. H., J. Exp. Med., 1934, 59, 251.

7 Seeley, R. D., Am. J. Physiol., in press.

& Allison, J. B., and Anderson, J. A., J. Nutrition,
in press.

9 Robinson, H. W., Price, J. W., and Hogden,
C. G., J. Biol. Chem., 1937, 120, 481.





