reabgorption is, according to these workers, limited by the
rate at which the tubules are presented with vitamin € by
rlomerulsr filtrate, any excess over the maxirum rate being
axereted in the urine, They state that the nature of the
reabsorptive process ig such that cleerance of vitemin C
attalns & constant and minimal valuc. Lelinemann (1838) alsec
has said that the elimination of the vitamin in urine fcllowe
ing & test dose depends on plasma concentration and the amount
filtered from the plasme te the Jlomerull, tosether with the
rate of tubuler reabsorption.

Thue with 8 guantitetive incresams in plasma vitamio O
one would expect s sudden rise in concentration of this vita-
min in urine. This susrestion ig well supported in the
literature. Friecman et al. (1540} made 68 observatlions on
19 subjects in 27 experliments to det@rﬁina the pechaniem of
excretion of vitamin C by the kidney at verying plaenxe
sacorbic eoid concentrations. The urlne was obtaeined by
catheter every 3C to 60 minutes and tlood memples were taken
froguently cduring the test pericd. an Increased excretion
of vitemin ¢ was observed when plasms concentrations went
above l.5H mg. per cent but below this value excretion of
vitamin C was spall, ¢7 to C9.E per cent being reabsorbed.
There was, however, &lwiys & constant small amount of reduc-
ing substence thought to be ascorble seld in all urine,

independent of plasme concentrations of the vitamine.



Feulkner and Teylor (1938) made studies on the renal
threskold for ascorblic aclid in & patient with pulmonary
tuberculosis. Loss in the urine of ascorbic scid amounted to
200 mg. in 24 hours when the subject was ingesting 500 mg.
per day but decrsased to 10 mg. in 24 hours after seversl
weeks of low Iintake with an accompanying decrease in plasme
concentrations. ¥hen 100 mg. were piven orslly for 13 days
the excretlon remeained unchanged and plasms continued to fall.
then ingestion was incressed to 200 mg. dally, plasma values
after B days were slightly higher and & parallel rise in
urinary values occcurred. Plasme inereased further with an
increase in inteke to 300 mg. per day and the urlnary output
rose but losses of vitamin were not laerpe. Feulkner and
Taylor conclude from these and othoer data thet the renal
threshold for ascorble mscid is about 1.4 mg. per cent.

Lewis and assocletes (1943) estimated the renal threshold
for 12 normal adults and found that the critical plasma cone
centration of vitamin was between l.l and 1.3 mz. per cent or
Eigher. Tbkis renal threshold estimete ig simller to that of
riedman et ml. (1889) who report that in 19 subjects an in-
crease in excretion of vitamin C occurred above plaama cone-
centrations of 1.0 mg. per cent. Eigher and lower values for
the renal threshold of ascorblic acld may vte found in the
literature, but the majority of data would supgrest that an
increase of plasms ascorblc acid above l.4 mg. per cent would

be reflected 1ln & guantlitetive rise In urinary excretion.



E. Kethods of Study of Heguirement for Vitamin C

Several methods heve besn usec to estimate buman reguire-
went for vitarmin C. These include {1) measurement of capll-
lary fragility, (2) urinary excretion of secorbic acld, and

(%) the concentration of ascorbic scid in blood (Smith, 19838).

l. Caplllary frapllity

sothlin wes the first to use capillary fragility as a
measure of ascorbic acid nutrition. le recorded the resist-
ence of blood caplllaeries at varying intekes of vitamin C and
from his results concluded that 19 to 27 mg. per 60 Kg. of
body welight was the adult requirement (Smith, 1838) for pre-
venting symptoms of scurvy.

¢mith hag defined blood capillary strength as s mcasure
of the guantity of vitamin C that is necessary to melintain
tne intesrity of the capillary system but observes thaet it is
more nearly adepted to the determination of a severe tlscue
depletion than to messure degree of depletlion.

The measurement of caplllary reelstence has been widely
replaced by direct chemical tests which determine ascorble

geid concentrations in blood and urine.

2. Urinary excretion

&. Twenty-four-hour excretion of vitemin . 4 wldely-

used method of messuring vitamin C nutrition is that of the



Z4-hour excretion of sscorbic acid as determined by the indo-
phenel titretion method (Smith, 1938). lowever, the estimates
found in the litersture for 2 normul 84~hour urinery excre-
tion of the vitamin are sc veried that it is difficult to ade-
quately evaluste them. It seemed expedient therefore, for the
sake of clurity, to organize zome of the material availstle in
table form. Table 1 llsts excretion velues for vitemin C in
mg. per 24 hours in relation to Intske in mg. per 24 hours.

Ae will be seen from the table, sexcretion values reported
&t the same Intake of escorbic ecid vary with different in-
vestigators. For exemple, Poberts and Foberts {1542) report
en excretion of 85 mg. in 24 houre for 4 subjlectsz &t an inteke
of 76 mg.; Levcowlich and Batchelder (1242) report s 13-mg.
excretion of vitamin C in 24 hours for 8 subjects at ean intake
of 87 mge; while Falll et el. (1030) obtained an aversye
excretion of 15 mg. at intekes varying from 50 to 100 mg. per
day.

Teble 1, however, gives some indication that excretion
of ascorb’c zcld doeceg net begin te rise tc any extent until
Inteke of the vitanmln has exceeded 100 mg. &nd that thereaflter
urinary loss of vitamin C mey be consideradle. Cince vitamin
C iz 2 threshold substence, the increased excretion of it et
Intakes over 100 mg. might Iindicate slither that inoreased
ingestion exceede tissue rate of absorption or that body
stores are already satureted by the high intake. In either

case, the excess over what is actually required is filtered



