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The effect of oral contraceptives on urinary and plasma vitamin 

B.   as well as erythrocyte transaminase activities was investigated in 

women.    Five women who were taking   oral contraceptives and four 

who were not using these drugs served as subjects.    They were 

apparently healthy and free from any known metabolic disorder.     The 

subjects, who consumed normal diets, recorded their dietary intake for 

three days.    Twenty-four hour urine specimens were collected on two 

consecutive days by the subjects.    On the morning of the second day 

blood for the various biochemical measurements was drawn from 

fasting subjects.    Following the blood drawing the women were given 

an oral dose of 3 g of L-methionine.    Results of the methionine load 

test are reported elsewhere. 

The subjects consumed diets that supplied at least two-thirds or 

more of their National Academy of Science-National Research Council 

(1974) Recommended Dietary Allowances (RDA) for most nutrients 



except iron and vitamin B,.    The mean dietary intake of vitamin B. 
o o 

was  1.57 mg per day for the untreated women and 1.52 for the oral 

contraceptive users. 

On both days the mean levels of free and total vitamin B,   in 

urine were less in the oral contraceptive users than that in the 

untreated controls,   but the differences were not statistically signifi- 

cant.    There appeared to be some relationship between dietary intake 

of vitamin B.   and urinary excretion of the vitamin.     The methionine 

loading dose did not affect the excretion of vitamin B.. 
6 

The mean plasma level of vitamin B.  was lower for the oral 
o 

contraceptive users than  for the untreated controls although the dif- 

ference is not statistically significant.     There was,   however,   a large 

variation  in values among the subjects taking oral contraceptives. 

Two of them had extremely low plasma vitamin B.  levels.    Vitamin 
6 

B .   in the plasma did not appear to be related to dietary intake or 

urinary excretion of the vitamin. 

Erythrocyte glutamic oxaloacetic transaminase (EGOT) and 

erythrocyte glutamic pyruvic transaminase (EGPT) activities with 

and without in vitro stimulation with pyridoxal phosphate (PALPO) 

were also measured.    There were no significant differences between 

the two groups in EGOT and EGPT activities with and without in vitro 

stimulation.    According to the activity indexes (PALPO stimulated 

activity/activity without added PALPO) for EGOT and EGPT 



(Sauberlich et al. ,   1972),  all subjects had adequate vitamin B, 

nutritional status.    Activity indexes for EGOT and EGPT did not 

appear to be related to urinary or plasma levels of vitamin B.. 
6 

Urinary and plasma vitamin B.  levels and erythrocyte trans- 
6 

aminase activities were not related to the length of time the women 

had been taking oral contraceptives or the estrogen content of their 

oral contraceptive agent. 
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EFFECT OF ORAL CONTRACEPTIVES IN WOMEN ON THE 
PLASMA AND URINARY LEVELS OF VITAMIN B, 

INTRODUCTION 

Vitamin B.   in the form of pyridoxal phosphate functions as a 
6 

coenzyme for more than 60 enzymes (Lehninger,   1970).    Since a wide 

variety of enzymes require pyridoxal phosphate,   many biochemical 

changes occur   in   vitamin   B,    deficiency,,        Vitamin B,-deficient 

subjects exhibit altered tryptophan metabolism,   decreased blood 

transaminase activities,   reduced levels of blood vitamin B .  as well as 
6 

decreased urinary excretion of vitamin B,  and 4-pyridoxic acid 
6 

(Linkswiler,   1967),, 

Women using oral contraceptives also exhibit abnormal trypto- 

phan metabolism (Rose and Braidman,   1971),   which may indicate 

these women have an increased requirement for or an altered 

metabolism of vitamin B. „    Reports on other measurements of vitamin 
b 

B,   status in oral contraceptive users are conflicting.    Inconsistent 
b 

results are obtained in transaminase activity (Doberenz et aL ,   1971; 

Miller et aL ,   1975; Rose et al. ,   1972,   1973),   and plasma pyridoxal 

phosphate (Lumeng,   Cleary and Li,   1974b; Miller et aL ,   1975). 

There are also contradictory reports on the effect of oral 

contraceptives on urinary excretion of vitamin B..    Aly,   Donaldson 

and Simpson (1971) found no difference between oral contraceptive 



2 

users and control subjects in excretion of vitamin B,.    In contrast, 
6 

Miller et aL   (1974) found women using oral contraceptives excreted 

less vitamin B.  in urine than controls.    Due to these conflicting 
o 

reports,   this study was made in order to obtain more data on the 

urinary excretion of vitamin B. by oral contraceptive users.    The 

effect of oral contraceptives on plasma vitamin B.  and erythrocyte 

transaminases was also determined in this investigation. 



REVIEW OF LITERATURE 

Function of Vitamin B, 

Vitamin B-   occurs  in three forms;    pyridoxine,   pyridoxal and 
6 

pyridoxamine (Snell,   1944)„    In animal tissues vitamin B,   is present 

mainly as pyridoxal and pyridoxamine0    Plant tissues contain chiefly 

pyridoxine  (Sebrell and Harris,  1968,   pp.   21 and 27). 

The biologically active forms of vitamin B.   are pyridoxal 
b 

phosphate and pyridoxamine phosphate.    Of these two,   pyridoxal-5' - 

phosphate is the principal coenzyme (Coursin,   1961).    Pyridoxamine 

phosphate activates some transaminases,   but at a slower rate than 

pyridoxal phosphate (Sebrell and Harris,   1968,   p.   35). 

The three forms of vitamin B., which are interconvertible,   can 
b 

be transformed to pyridoxal phosphate (Figure  1).    The phosphory- 

lated and free forms of the vitamin can be oxidized to 4-pyridoxic 

acid,   the only identified metabolite of vitamin B     (Sebrell and Harris, 
6 

1968,   p.  32). 

Pyridoxal-5'-phosphate functions as a coenzyme in the metabo- 

lism of amino acids,   being required by 60 enzymes  (Goodhart and 

Shils,   1973,   p.  211).    In amino acid metabolism pyridoxal phosphate 

functions in transamination,   decarboxylation,   amine oxidation, 

racemization,   dealdolization,   desulfhydration and other reactions in 
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Figure 1,    Pathways for the metabolism of vitamin B/   (Sebrell and Harris,   1968,   p.   32)„    NADP 
refers to nicotinamide adenine dinucleotide phosphate,   ATP to adenosine triphosphate, 
and FMN to flavin adenine mononucleotide„ ^ 



sulfur amino acid metabolism,   as well as in the degradation and 

synthesis of tryptophan (Sebrell and Harris,   1968,   p.  52), 

Pyridoxal phosphate is present in phosphorylase,   the enzyme 

necessary to convert glycogen to glucose-1-phosphate (Coursin, 

1961),    Vitamin B.  appears to play a role in lipid metabolism,   but 
6 

its function is mediated through secondary effects  (Goodhart and 

Shils,   1973,   p.  214), 

U rinary Excretion of Vitamin B,  5 

Vitamin B,   is excreted in urine as pyridoxal,   pyridoxamine and 

pyridoxine,   as well as 4-pyridoxic acid and some unidentified 

metabolites (Sauberlich et al, ,   1972),    Urinary 4-pyridoxic acid 

accounted for approximately 50% of the vitamin B,   intake of subjects 
6 

receiving a daily diet containing 1. 66 mg of vitamin B. ,    Of the total 
D 

vitamin B.  excreted in urine approximately 65% was pyridoxal,   30% 
6 

was pyridoxamine and a negligible amount was pyridoxine  (Kelsay, 

Baysal and Linkswiler,   1968)^ 

In humans the urinary excretion of vitamin B.   is  related to the 
D 

intake of the vitamin.    Eight men consuming a normal diet excreted 

from 0, 5 to 0,8 ixmoles of vitamin B.  daily.    After they had received 
D 

a diet containing 0, 16 mg of vitamin B.   for 50 days,   their urinary 

excretion of the vitamin dropped to 0. 1 to 0,2 jjimoles per 24 hr. 



When supplemented daily with 0.6 or 0o 9 mg of pyridoxine hydrochlo- 

ride,   they excreted significantly more urinary vitamin B.   (Baysal, 
6 

Johnson and Linkswiler,   1966). 

In a similar study young men whose vitamin B.  intake 

decreased fr'om 1„ 66 to 0. 16 mg daily,   excreted 60% less vitamin B, 
o 

and 80% less 4-pyridoxic acid than before depletion.    The concentra- 

tion of urinary pyridoxal decreased at a faster rate than that of 

pyridoxamine,   so that approximately equal amounts of these two 

forms were excreted (Kelsay et ah ,   1968). 

Eight women excreted an average of 61 ixg of vitamin B.  and 
o 

545 (ag of 4-pyridoxic acid each day when they consumed a normal 

diet.    After they had received a diet containing 0. 34 mg of vitamin 

B .  for 43 days their daily urinary excretion of the vitamin reached a 

low of 15. 1 (ag,   and that of 4-pyridoxi.c acid,   116 jig.    Urinary 

vitamin B.   increased to 34. 1 u.g in 10 days when they received 0. 94 

mg of the vitamin daily.    When their diet contained 1.54 mg of vita- 

min B.,   the subjects excreted 55.8 \i.g of vitamin B,   per 24 hr and 

396 (ig of 4-pyridoxic acid per 24 hr.    Urinary vitamin B.   rose to 
6 

75.5 p.g daily when the subjects were given 30 mg of pyridoxine 

hydrochloride (Donald et al. ,   1971).. 

After consuming a diet containing 2. 16 mg pyridoxine for one 

week,   the subjects studied by Park (1970) excreted a daily average of 

0, 60 ^moles of vitamin B..    The excretion of vitamin B. by the 
6 o 
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subjects decreased to 0„45 |j.moles per day when their dietary intake 

of the vitamin was O. 16 mg daily.    The vitamin B,  content of the 
6 

urine continued to decrease gradually,   reaching 0.20 fimoles per 

24 hr after three weeks.     Repletion of the subjects with 2 mg of 

pyridoxine daily resulted in an immediate increase in the urinary 

excretion of vitamin B .  by all subjects. 
6 

Snyderman et al.   (1953),   who fed two mentally defective infants 

a vitamin B. -deficient diet,   found that the urinary excretion of 

4-pyridoxic acid and pyridoxine fell promptly.     Urinary 4-pyridoxic 

acid fell to zero while the level of pyridoxine ranged from 0. 2 to 2. 0 

|j.g per day. 

Sauberlich et al.   (1972) have proposed a guide for interpreting 

the urinary excretion of vitamin B .   as an index of intake for the 
o 

vitamin.    They suggest that a level below 20 jag of free urinary 

vitamin B,   per g of creatinine indicates an inadequate intake of the 

vitamin. 

Evidence of Altered Vitamin B^ Metabolism 
in Women Using Oral Contraceptives 

Oral contraceptives may either increase the requirement for 

or alter the metabolism of vitamin B.   in women using these drugs. 
o 

In response to a tryptophan load test vitamin B.-deficient subjects 

excrete increased amounts of tryptophan-kynurenine pathway meta- 

bolites (Sauberlich et al. ,  1972).    These metabolites are also excreted 



in increased amounts by women using oral contraceptives (Rose and 

Braidman,   1971),,    Other tests of vitamin B-  nutritional status,   that 

have been studied in oral contraceptive users include blood trans- 

aminase activities (Doberenz et al„,   1971; Miller et ah ,   1975), 

plasma pyridoxal phosphate  (Lumeng et ah ,   1974,   Miller et ah , 

1975),   blood vitamin B.  and urinary excretion of vitamin B.   and 
o o 

4-pyridoxic acid (Miller et ah,   1974).    However,   results obtained 

with these measurements are conflicting. 

There are several commonly used methods for assessing the 

vitamin B.  nutritive status of an individual.    These include: 
6 

1) tryptophan load test; 2) measurement of enzymes that require 

pyridoxal phosphate as a cofactor, for example, transaminases; 

and 3) determination of the vitamin, coenzyme or metabolites in 

body fluids. 

Tryptophan Metabolism 

The tryptophan load test is frequently used to detect vitamin 

B, deficiency.    Following a tryptophan load test vitamin B   - 
b 6 

deficient subjects excrete increased amounts of xanthurenic acid, 

hydroxykynurenine and kynurenine  (Linkswiler,   1967), 

Women using oral contraceptives have abnormal tryptophan 

metabolism,   which may indicate that these drugs either increase the 

requirement for or alter the metabolism of vitamin B, .    Oral 



contraceptive users excreted an increased amount of xanthurenic 

acid,   3-hydroxykynurenine and kynurenine following a load dose of 

2 g of L-tryptophan (Miller et aL ,   1974;  Price,   Thornton and 

Mueller,   1967,   Rose et al.,  1972).    Following a2-g oral dose of 

L-tryptophan,   greater amounts of kynurenic acid,   acetylkynurenine 

and 3-hydroxyanthranilic acid were also excreted by oral contra- 

ceptive users than by control subjects (Miller et al. ,   1974).    Normal 

amounts of tryptophan metabolites,   except xanthurenic acid and 3- 

hydroxyanthranilic acid were excreted by oral contraceptive users 

during the tablet-free interval of their oral contraceptive cycle 

(Miller et al. ,   1974). 

Oral contraceptive users exhibited a different pattern of 

abnormal tryptophan metabolism when they consumed a vitamin B. - 
o 

deficient diet.    After receiving 0. 19 mg of vitamin B,  daily for 28 
6 

days,   oral contraceptive users excreted greater amounts of 

xanthurenic acid and 3-hydroxykynurenine than did the control sub- 

jects.    On the other hand,   the controls excreted greater amounts 

of kynurenine,   acetylkynurenine and kynurenic acid.    Excretion of 

tryptophan metabolites returned to predepletion levels within one 

week when subjects received either 0.8 mg or 2.0 mg pyridoxine 

hydrochloride each day.    All metabolites, except xanthurenic acid, 

reached normal levels when oral contraceptive users received 2.0 mg 

of vitamin B,  daily for one week.    A daily supplement of 20 mg of 
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pyridoxine hydrochloride corrected the abnormal tryptophan 

metabolism within one week (Leklem et ah ,   1975),, 

Supplementation with pyridoxine prior to a tryptophan load test 

normalizes abnormal tryptophan metabolism in oral contraceptive 

users.    Excretion of hydroxykynurenine,   xanthurenic acid and hydro- 

xyanthranilic acid decreased to normal levels when a patient taking 

an oral contraceptive was given 20 mg of pyridoxine hydrochloride 

prior to a 5-g L-tryptophan load (Rose,   1966b),,    When Price et ah 

(1967) gave oral contraceptive-users  100 mg supplementary pyridoxine 

hydrochloride,   their tryptophan metabolism essentially returned to 

normah    Extrapolating from a dose response curve,   Luhby et ah 

(1971) recommended that 30 mg of pyridoxine hydrochloride are 

necessary to correct the xanthurenic aciduria following a tryptophan 

load test in oral contraceptive users. 

Blood Transaminases 

Transaminases,   which require pyridoxal phosphate as a co- 

factor,   have been investigated as a possible useful measurement of 

vitamin B.   nutritional status.    The activity of glutamic oxaloacetic 

transaminase (GOT) and glutamic pyruvic transaminase (GPT) in 

plasma,   erythrocytes and leukocytes falls in vitamin B. -deficient 
D 

subjects.    Due to a wide variation among individuals,   plasma and 

serum transaminases have limited use in assessing vitamin B.   status. 
6 
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GOT activity of leukocytes decreases in vitamin B.  deficiency,   but 

there is a lag phase of three to four weeks before this is apparent. 

The measurement of basal activities of erythrocyte transaminases, 

EGOT and EGPT,   along with stimulation in vitro by added pyridoxal 

phosphate provides a better indication of vitamin B    status.    In 
6 

vitamin B.  depletion there is a decrease in both EGOT and EGPT 

activity,   accompanied by a corresponding increase in percent 

stimulation in vitro by pyridoxal phosphate  (Linkswiler,   1967; 

Sauberlich et al. ,   1972). 

Studies reporting transaminase activities in oral contraceptive 

users are conflicting.    In women using oral contraceptive agents,   the 

basal activity of EGOT was higher than that for the control subjects, 

but there was little difference between the two groups in the percent 

stimulation by pyridoxal phosphate added in vitro (Aly et al. ,   1971; 

Miller et al. ,   1975; Rose et al. ,   1972,   1973).    Brown et al.   (1975), 

however,   found no differences in basal EGOT activity and in percent 

stimulation by added pyridoxal phosphate. 

No difference was found in basal EGPT activity between women 

taking oral contraceptives and controls (Aly et al. ,   1971;  Brown et al. , 

1975; Miller et al. ,   1975;  Rose et al. ,   1972,   1973).     Rose et al. 

(1972),   Brown et al.   (1 975) and Miller et al.   (1975) reported no 

difference in percent stimulation of EGPT with pyridoxal phosphate 

added in vitro,  while Rose et al.   (1973) found an increase in percent 
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stimulation in oral contraceptive users.    In contrast,   Doberenz et al„ 

(1971) found a lower basal EGPT activity and a higher percent 

stimulation in oral contraceptive users than in controls,, 

Plasma Pyridoxal Phosphate 

The preceding methods of determining vitamin B.  nutriture of 

an individual have involved detection of abnormalities in metabolic 

and enzymatic processes in which vitamin B,   functions.    Supple- 

mentary to these is the measurement of the vitamin and its active 

form in body fluids.    One method is the measurement of plasma 

pyridoxal phosphate. 

Plasma pyridoxal phosphate levels were slightly lower in oral 

contraceptive users than in non-users,   although the difference was 

not always statistically significant (Brown et al. ,   1975;  Lumeng, 

Cleary and Li,   1974b; Miller et al. ,   1975).    Among oral contracep- 

tive users,   Lumeng et al.   (1974b) found significantly lower levels in 

the women 25-35 years of age than among the younger women. 

Blood Vitamin B, 

The principal form of vitamin B,   in the blood or plasma is 

pyridoxal phosphate,   which upon hydrolysis yields pyridoxal 

(Sauberlich et al.,   1972).    When Kelsay et al.   (1968) analyzed 

hydrolyzed whole blood,   they found only pyridoxal.    Vitamin B.   in 
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blood appears to reflect dietary intake,   falling with vitamin B . 

depletion and rising in response to supplementation (Baysal et ah , 

1966; Donald et ah ,   1971; Kelsay et ah,   1968). 

Miller et ah   (1974) measured whole blood levels of vitamin B. 
o 

in oral contraceptive users.    Using Saccharomyces uvarum 

(carlsbergensis) as the assay organism they found the mean,   in 

ng per ml,   for oral contraceptive users was 6.0,   while that for 

control subjects was 7.7.    In another study,   Miller et al.   (1975) 

found that the use of oral contraceptives did not affect the level of 

vitamin B.   in blood. 

U rinary Vitamin B,  and 4-Pyridoxic  Acid 

Urinary vitamin B,   and 4-pyridoxic acid closely reflect the 
6 

dietary intake of the vitamin. This was shown in the study by Donald 

et ah (1971) which has been described previously in this paper under 

"Urinary Excretion of Vitamin B,. " 
D 

Aly et al.   (1971),   using a protozoological method (Tetrahymena 

pyriformis) to measure vitamin B.,   found that the use of oral con- 
  6 

traceptives did not affect the urinary excretion of the vitamin. 

Miller et ah   (1974),   on the other hand,   who used a microbiological 

method (S.   uvarum),   found that women taking oral contraceptives 

excreted less free and total vitamin B .   in the urine than did control 
6 

subjects.    There was little difference in the excretion of 4-pyridoxic 
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acid (Miller et al. ,   1974).    During a period of vitamin B.  depletion, 
6 

oral contraceptive users studied by Brown et ah (1975) excreted 

slightly less 4-pyridoxic acid than did the controls, although the 

difference was not statistically significant. 

Methods to Determine Vitamin B, 

Vitamin B,   can be determined by colorimetric,   spectrophoto- 
6 

metric,   enzymatic,   fluorometric and microbiological methods,   which 

have been reviewed by Storvick and her associates  (1964).    Micro- 

biological methods are the most widely used for measuring vitamin 

B,   in urine and blood.     Organisms which can be used for the 
6 

determination of vitamin B,   include S.   uvarum (carlsbergensis), 
6 —       —— 

Lactobacillus casei,   Streptococcus faecium,   Neurospora sitophila, 

Tetrahymena pyriformis and Escherichia coli (Storvick et al. ,   1964). 

For this study £>.   uvarum was chosen as the assay organism. 

This organism responds to all three forms of vitamin B..    Although 
D 

urine contains a substance inhibitory to S.   uvarum (Short and 

Fairbain,    1962),   this organism is still commonly used.    Sauberlich 

et al.   (1972) have proposed a guide using urinary levels of vitamin 

B ,  determined with S.   uvarum (carlsbergensis) as an indication of 

dietary vitamin B,   intake. 
6 
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MATERIALS AND METHODS 

Subjects 

Nine apparently healthy women who had freely given their 

consent to participate in this study served as subjects. Their ages 

ranged from 20 to 29 years.    Five women who had been taking 

combination-type oral contraceptives for at least six months served 

as experimental subjects.    Four who had never taken these drugs 

served as controls.     The subjects'  vital statistics together with the 

oral contraceptives used by the experimental subjects are presented 

in Table 1.    The subjects,   who consumed self-selected diets, 

recorded their dietary intake for three days.    On two of these three 

days they collected their urine. 

Procedure 

The subjects collected 24-hr urine specimens on two consecu- 

tive days.    Between 7:30 and 8;00 a.m.   of the second day they were 

given orally 3 g of L-methionine,    On the day that they received the 

methionine loading dose the subjects reported to the laboratory at 

Approval for this project,   Effect of Oral Contraceptives on the 
Metabolism of Methionine,   was requested by Lorraine T.   Miller, 
Ph.D.   from the Human Subjects Committee at Oregon State Uni- 
versity on July 5,   1974.    Approval of this project was given by the 
Human Subjects Committee on July 23,   1974.    The subjects signed 
an informed consent form. 



Table 1„    Vital statistics of participants  in the vitamin B.-oral contraceptive (OC) study. 

Subjects 
Age 
(yrs) 

Body 
weight 
(kg) 

Height 
(cm) 

a 
Contraceptive 

Relation to menstrual or 
21-day OC 

cycle 

Control 

A 28 49.5 157 None Luteal phase 

B 25 49c 5 156 None Follicular phase 

C 23 61.3 173 None Luteal phase 

D 25 72.7 168 None 

Experimental 

Follicular phase 

K 29 50.8 157 Norlestrin 21 Day 18 and 19 

N 21 63.6 183 Ortho-Novum 1 /50 Day 7 and 8 

P 23 58.6 165 Norinyl 1-80 Day 13 and 14 

Q 21 65.8 163 Norinyl 1-50 Day 13 and 14 

S 20 50.8 161 Demulen Day 7 and 8 

3. 
Composition per tablets    Norlestrin 21 (Parke-Davis),   lo0 mg norethindrone acetate and 
50 fig ethinyl estradiol; Ortho-Novum 1/50  (Ortho),   1.0 mg norethindrone and 50 p.g 
mestranol; Norinyl 1-80 (Syntex),   1.0 mg norethindrone and 80 (xg mestranol; Norinyl 
1-50 (Syntex),   1.0 mg norethindrone and 50 ng mestranol; Demulen (Searle),   1.0 mg 
ethynodiol diacetate and 50 |i.g ethinyl estradiol. 

o^ 



Good Samaritan Hospital at 7;00 a. m.    A medical technologist drew 

approximately 10 ml of blood by venipuncture from the fasting subjects 

into a heparinized vacutainer tube.    Following this,   the subjects ate 

breakfast with which they were given 3 g of L-methionine dissolved 

in water and added to frozen orange juice concentrate.    Since control 

subjects B and D began their menstrual period on the day that their 

blood was drawn,   they postponed their methionine load test and urine 

collections for a few days.    Results of the methionine load test are 

reported elsewhere. 

All daily urine specimens were stored at 4 C under a layer of 

toluene in amber bottles until they were measured the following 

morning.    After measuring,   portions were stored in the freezer and 

thawed just prior to assay. 

After the blood was drawn it was placed immediately on ice and 

protected from light to avoid loss of vitamin B   .    Without delay 
6 

plasma for the determination of vitamin B.  was separated from the 
6 

erythrocytes,   stored in the freezer and thawed just prior to assay. 

The erythrocytes were washed twice with 0. 9% saline and frozen until 

assayed for EGPT and EGOT. 

Methods 

Vitamin B,  was determined by microbiological assay using 

Saccharomyces avarum (carlsbergens is) ATCC 9080 (Storvick et al. , 
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1964) as the assay organism.    Free vitamin B,  was determined in 

unhydrolyzed urine.    Total vitamin B .  was measured in 10 ml of 
6 

urine that had been hydrolyzed with 5 0 ml of 0. 1 N HC1 at 15 lb 

pressure for 30 minutes.    Before vitamin B,  assay the protein in 
o 

three volumes of plasma was precipitated with 15 volumes of 10% 

trichloroacetic acid,   which was removed subsequently by autoclaving 

the supernate at 15 lb pressure for 30 minutes.    Most of the vitamin 

B.  values reported in this study are within the limits of error of 

-  10% which can be expected with a microbiological assay. 

The colorimetric procedure of Woodring and Storvick (1970) was 

2 
used to assay EGPT.      To determine EGOT this procedure was 

modified by using aspartate as the substrate and aniline citrate to 

convert oxaloacetate to pyruvic acid.    Basal activity of these two 

enzymes was measured without the addition of the coenzyme to the 

assay medium.    In vitro stimulation was determined by the addition 

of 100 (j.g of pyridoxal phosphate.    Vitamin B.   status was assessed 

by the use of EGPT and EGOT activity indexes that were proposed by 

Sauberlich et al.   (1972),   i.e.,   the ratio of EGPT (or EGOT) activity 

when stimulated in vitro by pyridoxal phosphate to the basal activity 

of EGPT (or EGOT).    Sauberlich et al.   (1972) suggest that the normal 

values for the activity indexes of EGPT and EGOT are - 1.25 and 

2 
Transaminase assays were done by Dr.   Lorraine Miller. 



- 20 00,   respectively.    Individuals with indexes above these levels 

may be deficient in vitamin Bz„ 
D 

To determine the nutrient intake of the subjects their three- 

day dietary record was transferred to computer input cards and run 

through the computer at Oregon State Universityo    Tape no.   3610 on 

file at the Oregon State University Computer Center,   which is 

information compiled on the nutrient content of foods by Ohio State 

University (Schaum,   Mason and Sharp,   1973),   was used for the 

calculations,, 
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RESULTS AND DISCUSSION 

Dietary Intake 

The calculated dietary intake of the subjects showed that they 

received at least two-thirds or more of their National Academy of 

Science-National Research Council (NAS-NRC,   1974) Recommended 

Dietary Allowances  (RDA) for all nutrients except iron and vitamin 

B..    Four of the nine subjects received at least two-thirds or more 
o 

of their RDA for iron. 

Only one subject received the RDA for vitamin B.,   2 mg per day 
6 

(NAS-NRC,   1974).    The average dietary intake of vitamin B,   for 
o 

control subjects A,   B,   C and D was,   in mg per day,   1. 88,   1. 60, 

1.76 and 1.02,   respectively;  for experimental subjects K,   N,   P,   Q 

and S it was 1. 59,   1.25,   1.32,   1.03 and 2.43,   respectively.    The 

mean dietary intake of vitamin B.  was similar for the two groups.    It 
6 

was  1.57 mg per day for the controls and 1.52 for the experimentals. 

These values are higher than those that were calculated by the 

computer.     The vitamin B,   intake was recalculated by hand using the 

printout of tape no.   3610 (Schaum et al.,   1973) which the computer 

used.    Since many foods have not been analyzed for vitamin B.,   sub- 
6 

stitutions were made frequently to obtain an estimate of the vitamin 

B.     intake,   i. e. ,   the value for the raw food was used when there was 

none for the cooked form. 
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Urinary Excretion of Vitamin B , 

The levels of urinary vitamin B,  and creatinine are presented 

in Table 20    On both days the mean levels of free and total vitamin B, 

were less in the experimental subjects than they were in the control 

women,   although the difference is not statistically   significant,,    There 

was considerable variation within each group and overlap between the 

two groupSo    The difference between the two groups  in the excretion 

of vitamin B.   can be accounted for by the high values for control 
6 

subject A,   who excreted two to three times more vitamin B,  than did 
6 

the other control subjects.     If the values for control subject A are 

omitted,   the mean total urinary vitamin B,   excretion for control 

subjects  is,   in jxg per 24 hr,   101 on day 1,   and 117 on day 2„    Simi- 

larly,   when subject A's values are omitted the mean urinary levels of 

free vitamin B.  for control   subjects is 55 |j.g and 58 (xg per 24 hr for 

days 1 and 2,   respectively.    When these new means are used for 

comparison,   there is little difference between the two groups in the 

excretion of vitamin B.„    In general,   the urinary excretion of vitami 
6 

B .  by control subjects B,  C and D was similar to that excreted by the 
o 

experimental subjects. 

Some of the variation within the groups may be a reflection of 

the subjects' dietary intake of vitamin B-,   since the  intake and 
D 

excretion of the vitamin are related (Sauberlich et aL ,   1972).    In this 

m 



Table 2.    Urinary excretion of free and total vitamin B,  and creatinine before and following 
methionine loading. 

Urinary vitamin B6 (jig /24 hr) 
Crea 
(g/2 

tinine 

Subjects Day la Day 2b 4 hr) 

„        c 
Free Totald               ™al 

Free 
F: ree Total 

Total 
Free 

Day 1 Day 2 

Cc mtr ol 

A 169 242                    1.43 144 216 1.50 1. 19 1. 10 
B 70 118                   1.69 76 137 1.80 0.90 1.09 
C 63 108                   1.71 56 120 2. 14 1.48 1.53 
D 31 77                  2.48 42 95 2.26 1.28 1.33 

Experimental 

K 77 125                   1.62 73 117 1.60 0.90 0.88 
N 38 95                   2.50 45 110 2.44 1.31 1.31 
P 48 97                  2.02 66 122 1.85 1. 17 1. 19 
Q 24 67                  2.79 49 107 2. 18 0.85 1. 15 
S 65 136                  2.09 67 142 2. 12 1.26 1. 14 

Mean 
Control 83 t60e 136 - 73        1.83 - .45 80 ±45 142 t 52 1.93 t. 34 
Experimental 50 + 21 104 t 27        2.20 t .45 60 + 12 119-14 2.04 t . 32 

Sample taken prior to 3 g L-methionine load. 

Sample taken following 3 g L-methionine load. 
c 
Measured in unhydrolyzed urine. 

Before assay 10 ml of urine were hydrolyzed with 50 ml of 0. 1 N HCl at 15 lb pressure for 30 minutes. 
e j- 
Mean -  standard deviation. 
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study,   there appears to be some,   but not a close relationship between 

dietary intake and urinary vitamin B, .    Experimental subject S who had 

the highest dietary intake of the vitamin,   excreted less vitamin B.   than 
o 

subject A who excreted the most. 

The urinary excretion of vitamin B, by the experimental subjects 

did not appear to be related to the length of time the subjects had been 

taking oral contraceptives,   which ranged from 18 months for subject 

N to three years for subject S,   and the estrogen content of the sub- 

jects'  oral contraceptive agent.    Hormonal changes during the 

menstrual cycle do not affect the urinary excretion of vitamin B. 

(Contractor and Shane,   1968). 

The results obtained in the present study agree with those 

obtained by Aly et al.   (1971),   who found that oral contraceptives did 

not affect the urinary excretion of vitamin B.   in subjects receiving 

1. 7 mg of vitamin B.   per day.    The oral contraceptive users and 

control women who were studied by Aly et al.   excreted a daily mean 

of 41.6 and 44.6 jig of vitamin B,,   respectively.    In contrast,   Miller 

et al.   (1974) found that oral contraceptive users excreted less vitamin 

B,   than did the non-users.    In their study,   in which the subjects 

received 1. 9 mg of vitamin B-   per day,   excretion of total vitamin B. 

was,   in \xg per day,  163 for control subjects and 111 for oral con- 

traceptive users.    This discrepancy in amounts of urinary vitamin 

B.  obtained by Aly et al.   and Miller et al.  may be due to a difference 
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in the sensitivity of the organisms used to assay vitamin B   „    Aly 
6 

et al.   (1971) used Tetrahymena pyriformis,   a protozoan,   to measure 

vitamin B.,  while Miller et ah   (1974) used So   uvarum,   a yeast,, 
D —      — 

The methionine loading dose did not affect the excretion of 

urinary vitamin B,   in either group,   although seven of the nine sub- 
o 

jects excreted slightly more total vitamin B,  after the load test than 

before (Table 2).    The loading dose of the amino acid also produced no 

consistent change in the excretion of free and total vitamin B.0 o 

The ratio of total to free vitamin B-  that was excreted by each 

subject is also presented in Table 2.    Although the mean ratio for the 

experimental subjects is higher than that for the controls,   there was 

an overlap in values between the two groups,   especially on day 2. 

Miller et al„   (1974) found a higher ratio of total to free vitamin B.   in 
o 

oral contraceptive users than in the controls.    However,   they reported 

mean ratios of 1.4 for untreated women and 1.8 for oral contraceptive 

users which are lower than those in this study.    The ratio of total to 

free vitamin B. may indicate the ratio of phosphorylated to free 

vitamin B.   that is excreted in urine. 
6 

The urinary excretion of free vitamin B.   expressed in p.g per g 
6 

of creatinine is proposed as an index of intake of this nutrient, 

Sauberlich et al.   (1972) suggest that for an adult a level below 20 jxg of 

free vitamin B .  per g of creatinine indicates an inadequate intake of 

the vitamin.     The excretion of free vitamin B,   per g of creatinine for 
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the subjects in this study is presented in Table 30    Although only one 

subject (experimental subject S) received the RDA of 20 0 mg of vitamin 

B    (NRC-NAS,   1974),   all of the subjects excreted more than 20 jig of 
6 

free vitamin B.   per g of creatinine.    This indicates that their diets 
6 

contained acceptable levels of vitamin B, when judged by the standards 
6 

proposed by Sauberlich et al„   (1972).    There appears to be a correla- 

tion between jag of free urinary vitamin B-   per g of creatinine and the 
D 

dietary intake of the vitamin (Table 3),   but it is not significant.    If the 

sample size were larger and a more exact figure for the dietary intake 

of vitamin B-   could be obtained,   a better correlation between intake 

and excretion of the vitamin might be present. 

Plasma Vitamin B-  o 

The plasma levels of vitamin B,  are presented in Table 4. 
o 

Although the mean plasma level   of vitamin B,   for the experimental 

subjects  is lower than that for the controls,   the difference is not 

statistically significant.    The range of values for the experimental 

subjects is large.    The level of  plasma vitamin B.  for experimental 

subject K is higher (11.2 ng per ml) than that for three of the control 

subjects.    On the other hand,   the plasma values for experimental 

subjects P and Q are low,   2.8 and 2. 9 ng per ml,   respectively.    The 

dietary intake of the vitamin was low for subjects P and Q (1. 32 and 

1. 03 mg per day,   respectively) which may account for their low plasma 
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Table 3.    Urinary excretion of free    vitamin B^ in \xg per g creatinine 
and dietary intake of vitamin B/, 

be d 
Subjects Day 1 Day 3 Dietary vitamin B, 

(jig vitamin B/   per g creatinine) (mg per day) 

A 142 131 1.88 

B 78 70 1.60 

C 43 37 1.76 

D 24 32 1.02 

Control 

142 131 

78 70 

43 37 

24 32 

Experimental 

86 83 

29 34 

41 55 

28 43 

52 51 

K                                 86 83 1.59 

N                                  29 34 1.25 

P                                 41 55 1.32 

Q                                 28 43 1.03 

S                                  52 51 2.43 

Mean 

Control 72 t 52® 68 - 46 
Experimental 47 ± 23 53 * 19 

a 
Measured in unhydrolyzed urine. 

24-hr Urine sample taken prior to 3 g methionine load. 
Q 
24-hr Urine Sample taken following 3 g methionine load. 

Average for three days. 
e 4. 
Mean -  standard deviation. 



Table 4.    Plasma-vitamin B^ and EGOT and EGPT activity. 

Subjects 
Plasma vitamin 

B6 

EGOT (jig pyruval 
mg Hb per hr 

:e per 

■) 

EGPT  (|jLg pyruvate 
mg Hb per hr) 

per 

Basal In vitro Activity Basal In vitro A ctivity 
(ng per ml) activity stimulation index activity si :imulatioi i index 

Control 

A 12.3 40.00 52.79 1.32 2.31 2.47 1.07 
B 9. 1 45.89 63.57 1.39 2.39 2.62 1.09 
C 7.9 30.46 51. 14 1.70 1.06 1.21 1. 14 
D 10.4 32.30 54.04 

Experimental 

1.69 1.48 1.62 1.09 

K 11.2 31.92 54.40 1.70 1. 13 1.26 1. 12 
N 5.7 25.00 41.56 1.66 0.41 0.51 1.25 
P 2.8 30.89 46.50 1.51 0.73 0.85 1. 17 
Q 2.9 31.83 44.37 1.39 1. 13 1.23 1.08 
S 6.8 38.37 53.82 1.40 0.75 0.93 1.24 

Mean 
Control 9, .9 + 1. 9C 37. 16 55.39 1.53 1.81 1.09 1. 10 

±7. 13 ±5.58 ±0.20. ±0.65 ±0.67 ±0.03 

Experimental 5. .9-3.5 31.60 48. 13 1.53 0.83 0.96 1. 17 

±4.24 ±5.74 ±0. 15 ±0.31 ±0.32 ±0.07 

100 jig of pyridoxal phosphate added to assay medium. 

EGOT (or EGPT) + pyridoxal phosphate 
EGOT (or EGPT) - pyridoxal phosphate 

C 4. 
Mean - standard deviation. 
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vitamin B.   (Kelsay et al. ,   1968).    Their urinary vitamin B,   values 
6 D 

were also low (Table 2).    For the remaining subjects there was no 

relationship between the plasma levels of  vitamin B,,   dietary intake 

of the vitamin,   length of time the subjects had been receiving oral 

contraceptives or the estrogen content of the drug. 

Plasma levels of vitamin B,   in oral contraceptive users have 
o 

not been previously examined,   but Miller et al.   (1974) found oral 

contraceptive users had slightly lower levels of whole blood vitamin 

B,   than non-users.     Lumeng et al.   (1974b) found that plasma pyridoxal 
o 

phosphate levels fell when women began taking oral contraceptives. 

After the women had been receiving this treatment for six months, 

however,   only 20% had levels of plasma pyridoxal phosphate lower 

than pretreatment values. 

Estrogens may increase the requirement for vitamin B,  by 
6 

inducing some pyridoxal phosphate-dependent enzymes (Rose,   1966). 

Since plasma pyridoxal phosphate remains constant over a period of 

time with a regular intake of vitamin B,,   Lumeng et al.   (1974b) 
D 

suggest that the body reacts to this increased requirement for vitamin 

B.  by synthesizing more plasma pyridoxal phosphate.    Thus the rela- 

tive deficiency of plasma pyridoxal phosphate in the first few months 

of oral contraceptive use may correct itself. 

The liver,   which is the source of plasma pyridoxal phosphate 

(Lumeng,   Brashear and Li,   1974a),   may utilize free pyridoxal from 
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the plasma to synthesize pyridoxal phosphate.    If the requirement for 

pyridoxal phosphate were increased,   more plasma pyridoxal could be 

utilized for the synthesis of this coenzyme.    If oral contraceptive 

users require more pyridoxal phosphate and the plasma pyridoxal is 

used in the synthesis of pyridoxal phosphate,   this might explain the 

lower levels of plasma vitamin B.   found in some of the experimental 

subjects  in the present study.    A study on the relationship between 

plasma pyridoxal phosphate and plasma vitamin B .  in oral contracep- 
6 

tive users would be of interest. 

EGOT and EGPT Activity 

The data for EGOT and EGPT activities are presented in Table 

4.     The mean activities for EGOT with and without in vitro stimula- 

tion with pyridoxal phosphate are similar for the control and experi- 

mental subjects.    There is also no difference between the two groups 

in the mean EGOT activity index.    The EGOT activity index for all 

nine subjects was within the normal range proposed by Sauberlich 

et al.   (1972),   which indicates adequate vitamin B.   status. 
o 

The mean activities for EGPT with and without in vitro stimula- 

tion are lower for the experimental subjects than for the controls. 

Large intra-group variations  in both groups may contribute to the 

difference.     The values for control subjects A and B are higher than 

those for any other subject,   while the values for experimental subjects 
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N,   P and Q are lower.    Due to these variations and the small sample 

size there is no statistically significant difference between the two 

groups in EGPT activity with and without in vitro stimulation with 

pyridoxal phosphate.    Although the mean activity index for EGPT is 

greater for experimental subjects than for control subjects,   this 

difference is also not statistically significant.    The EGPT activity 

indexes for all nine subjects are within the normal range proposed by 

Sauberlich et al.   (1972) which suggests adequate vitamin B.   status. 
o 

Transaminase activities and their activity indexes did not appear 

to be related to the plasma vitamin B.,   vitamin B,  content of the diet, 
D b 

amount of estrogen in the oral contraceptives or the length of time 

the subject had been receiving the drugs. 

Results obtained with transaminase activity in women using oral 

contraceptives are conflicting.    Brown et al.   (1975) also found no 

difference in EGOT or EGPT levels in oral contraceptive users. 

Aly et al.   (1971),   Miller et al.   (1975) and Rose et al.   (1972,   1973) 

also found no difference in EGPT levels in oral contraceptive users, 

while Miller et al.   (1975) found the mean basal activity for EGOT was 

significantly higher in oral contraceptive users than in non-users. 

However,   Miller et al.   found no difference in the activity index of 

EGOT or EGPT between the two groups which agrees with the results 

of this study. 
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Conclusions 

The following conclusions can be drawn from this investigations 

1. Only one subject received the RDA (NAS-NRC,   1974) for 

vitamin B.   in her diet and three subjects had less than two- 

thirds of the RDA. 

2. Slightly lower levels of free and total vitamin B,  were excreted 

by the experimental subjects than by the controls.    The differ- 

ence between the two groups was due to an unusually high level 

excreted by one control subject.    Without her urinary values, 

the mean urinary excretion of vitamin B,  by the two groups is 

similar.    There appeared to be some relationship between 

dietary intake of vitamin B,   and urinary excretion of the vitamin. 
6 

3. Using jig of free urinary vitamin B,   per gram of creatinine as an 
6 

index of intake of the vitamin,   all subjects had adequate intakes 

of vitamin B,  when judged by the standards  proposed by 

Sauberlich (1972). 

4. The mean plasma vitamin B-   in the experimental subjects was 

lower than that in the controls.    There was a wide variation in 

plasma vitamin B,  values among the experimental subjects,   two 
6 

experimental subjects having plasma levels as low as 2.8 and 

2. 9 ng per ml. 
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EGPT and EGOT activity indexes were within the normal ranges 

indicating adequate vitamin B,   status according to Sauberlich 
6 

et al.   (1972). 

Urinary and plasma vitamin B.  levels as well as EGPT and 
6 

EGOT activity indexes were not related to the time the experi- 

mental subjects had been reccing oral contraceptives or the 

estrogen content of their drug. 
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