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From our own and from published observations; it 
would appear that increasing ascorbic acid intake nor- 

really causes an increased amount of it to be excreted 
in urine collected over a definite period of time in the 
morning, before food is taken. 

The object of the present investigation was to study 
the effect of an increased percentage of ascorbic acid 
in the food on the excretion of vitamin B 6, as determined 
from the amount of 4-pyridoxic acid in the morning 
urine collected before food was taken. 

METHOD 

The observations were made on 38 men aged 19-25 
years. They lived under the same conditions and took 
the same food. 
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Fig. 1. Excretion of vitamin C in 
the morning urine before taking food. 
a) Before vitamin treatment; b) by 
the 49-51st day after taking 100 mg 
of ascorbie acid daily. 

During the whole period, they were kept on a stand- 
ard diet whose comtituents were not varied from day to 
day. The daily ration contained an average of 115 g of 
protein (including 44 g of animal protein), 79 g of fats, 
and 614 g of carbohydrates. The calorific value was 
8,721 calories. The calculations were made from tables 
of the chemical composition of the food product [2]. 

The ascorbic acid content of the prepared food was 
found to vary from 0.6 to 19.5 rag, and had an average 
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Fig. 2. Amount of the lactone of 
4-pyridoxic acid. a) Before taking 
vitamin C; b) on the 49-51st day 
after taking 100 mg of ascorbic acid 

daily. 
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value of 8.8 ~ 0 6  mg per day. Measurements of fruit 
and vegetable  dishes were made by the s impl i f ied  meth-  
od using the Al l -Union State Standard (GOST 7047-55). 

The urine was co l lec ted  at  a definite period before 
food was taken, but after the night urine had beenvoided .  
Measurements were made  of the amount  of aseorbic 
acid and of the lactone of 4-pyr idoxic  acid:  For the first 
determinat ion,  the urine was t i t r a t ed  in the presence of 
ace t i c  acid  with 2,6-dichlorophenolindopbenol  and for 
the second, the f luorometric method [3] of Huff and per l -  
zweig was used. For this purpose 1 ml ol urine was poured 
into each of two test tubes, and hydrochloric  acid  was 
added. One tube was the control, and the other was 
heated for 15 minutes at 100" in order to obtain the l ac -  
tone. of 4-pyr idoxic  acid.  The contents of both tubes 
were then diluted, and borax was added to bring the pH 
to 9.0. A comparison was then made of the fluorescence 

in both test tubes with that  of the standard lactone solu- 
tion. A Bach lamp and a Wood's f i l ter  were used for e x -  

c i t ing the fluorescence. 
To determine  the lactone of 4-pyr idoxic  acid with-  

out adding pyridoxin,  V. A. Bogdanova [1] recommends 
dilut ing the urine further up to 200 t imes (and if  this is 
not sufficient,  up to 400 times) in order to reduce the 
fluorescence of impuri t ies  which may interfere with the 
de terminat ion  of lactone.  When we had become f ami l -  
iar with the f luorometric method, we were convinced 
that,when making large numbers of determinat ions of 

the lactone of 4-pyr idoxic  acid  in the urine of subjects 

who had not received addi t ional  v i t amin  B e, i t  was most 
convenient  to use the  max imum dilut ion of 400 t imes 
straight away. In many cases this procedure e l imina tes  
cer ta in  superfluous measures which are unavoidable if 
the solution has been insufficient. By diluting 400 t imes 
at  once, we were able  to carry out up to 12 de te rmina-  

tions per day. 

RESULTS 

Thirty subjects were kept on a diet  low in ascorbic 
acid,  and one test robe from each was tested. The morn-  

ing urine contained a smal l  amount of ascorbic ac id  
having a range of from 0.03 to  0.29 mg/hr ,  and a mean  
value of 0.18 ~ 0.01 rag/hr.  At the same t ime  we dem- 
onstrated the smal l  amount  of the  lac tone of 4-pyr idox-  
ic ac id  whose range of values was 0-6 7 / m l ,  with a 
mean value of 1.45 + 0.23 7 / ml.  By calcula t ing the 
amount of the lac tone of  4-pyr idoxi  c acid  per portion of 

urine co l lec ted  hourly, i t  was found that  the excret ion 
varied from 0 to 161.9 7 / h r ,  and had a mean value of 
40.6 + 6.9 y~ hr. 

Some of the subjects rece ived  up to 100 mg ascor- 
b ic  acid per day as tablets .  After 49-51 days, samples 
of urine from 17 subjects were examined,  and it was 
found that the ascorbic ac id  excre ted  in the morning 
urine ranged from 0.23 to 2.28 mg/hr ,  with a mean val-  
ue of 0.72 + 0.13 m g / h r  (Fig. 1). At the same t ime 
there was a considerable increase in  the amount of the 
lac tone of  4-pyt idoxic  acid:  It var ied from 2 to 14 
7 / m l ,  and had a mean value of 6.28 + 0.74 y / m l .  
(Fig. 2). The ca lcu la ted  amount of lac tone  per portion 

of morning urine ranged from 66.4 to 456.5 }/ /hr ,  and 
had a mean value of 234.6 _+ 24.4 7 / h r .  

The results obta ined for the content  of 4-pyr idoxic  
acid  in human urine agree with those of  V. A. Bogdanova 
who found that,  without added vi tamin B6, from 0 to 147 
of lac tone per ml of  urine was present. 

Mathemat ica l  t rea tment  of the results which we ob- 

ta ined showed that ,  for aseorbie ac id  and for the lac tone 
of 4-pyr idoxic  acid  (in g per nil and in g per hr), the 
difference between the excret ion rates before and after 
taking the v i tamin was s ta t is t ical ly  significant.  

We also discovered a new phenomenon;namely,  that  
the enhanced excret ion of  .aseorbie ac id  in the urine 
caused by a raised ascorhic ac id  intake brings about a 
spontaneous increase in the excret ion of the lac tone  of 

4- pyridoxic acid.  

SUMMARY 

Morning urine on an empty  stomach taken from 
males aged 19-25 years, fed on a die t  def ic ient  in ascorb- 
ic  acid,was found to contain  a smal l  proportion both of 
this acid  and of v i tamin  Be~exereted in the form of l ac -  
tone of 4-pyr idoxic  acid.  When these subjects were 
given 100 mg of ascorbic acid daily,  there was a s tat is t-  
i ca l ly  s ignif icant  increase in the amount  of ascorbic ac id  
and 4-pyr idoxic  acid  excreted in the morning urine. 
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