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ABSTRACT 

Pyridoxine and magnesium status of nine women with premenstrual 
syndrome was compared with that of ten asymptomatic women. 
Three-day food intake records were analyzed for selected 
nutr ients in both the pre- and postmenstrual phases. Plasma 
magnesium was the measure of magnesium status, while plasma 
pyridoxal phosphate and erythrocyte aspartate aminotransferase 
stimulation were used to evaluate pyridoxine status. Average 
magnesium intake was s ign i f i can t ly  higher among controls in the 
premenstrual phase, but there was no s igni f icant  difference in 
plasma magnesium levels between the two groups. Pyridoxine 
intakes did not d i f fe r  s ign i f i can t ly  between groups during 
ei ther phase of the menstrual cycle, and both groups showed 
adequate pyridoxine status according to biochemical measures. A 
s ign i f icant  posit ive correlat ion was found between aspartate 
aminotransferase stimulation and ratings of both anxiety related 
symptoms (p = 0.078) and f lu id  retention symptoms (p = 0.0001). 

KEY WORDS: premenstrual syndrome, pyridoxine, magnesium, erythrocyte 
aspartate aminotransferase, dietary survey 

INTRODUCTION 

Premenstrual syndrome (PMS) involves a var iety of symptoms of varying 
degree of severi ty which occur cyc l i ca l l y  10-14 days pr ior  to menses. Thir ty to 
for ty  percent of women report symptoms including anxiety, i r r i t a b i l i t y ,  nervous 
tension, bloating weight gain, depression, increased appetite, headache, and 
fatigue ( I )  which are severe enough to interfere with usual ac t i v i t i es  (2). 
There is no widely accepted single explanation for the pathophysiology of PMS. 
Excessive estrogen levels (2), inadequate progesterone levels (3), f luctuat ions 
in prolactin (4) and serotonin levels (5), sodium retention (6), and 
abnormalities of neurointermediate lobe peptides (2) have al l  been proposed. 
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Several nutritional factors also have been implicated in the etiology of 
PMS. High protein, low carbohydrate diets (I) supplementation with vitamins A 
(7,8), E (9), and B6 (pyridoxine) (10-16), and with magnesium (17,18) have all 
been prescribed for treatment of PMS. Pyridoxine and magnesium supplements are 
used in treating PMS on the assumption that deficiencies are causing the 
symptoms. There are, however, few published studies comparing biochemical 
assessment of pyridoxine and magnesium status of women with and without PMS. 

We used d ie t  records and biochemical methods to compare the pyridoxine and 
magnesium status of women with and without PMS in order to c l a r i f y  the roles of 
these nutr ients.  

MATERIALS AND METHODS 

Nine subjects were selected for the study from the Premenstrual Syndrome 
Clinic of the Department of Obstetrics and Gynecology at the SUNY Health Science 
Center, Syracuse, NY. Ten controls were recruited from employees of the Health 
Science Center and students from Syracuse University. Approval for the study 
was obtained from the Institutional Review Board for the Protection of Human 
Subjects of the Health Science Center and the Human Subjects Committee of 
Syracuse University. All participants completed a written informed consent 
document. 

Subjects and controls were between 18 and 45 years of age, menstruated 
regularly (28 • 2-day cycles) and were free from any gastrointestinal, renal, 
hepatic, or endocrine disease. They were not taking any medications, oral 
contraceptive agents, or high potency vitamin and mineral supplements. Subjects 
were screened for signs of any underlying psychiatric disorders through a 
clinical interview by a gynecologist (SB). 

All participants completed a daily symptom record form for one month to 
confirm the diagnosis of PMS (I) .  Symptoms were divided into four categories: A 
(anxiety, i r r i t ab i l i t y ,  nervous tension, depression, host i l i ty) ;  C (increased 
appetite, craving sweets, fatigue, heart pounding, dizziness/fainting, 
headaches); D (depression, withdrawal, confusion, suicidal thoughts, lethargy, 
insomnia, forgetfulness); and H (weight gain, abdominal bloating, breast 
tenderness, swelling of extremities). Each symptom was rated on a scale of 0 
(ni l)  to 3 (severe). The scores for the four subgroups were totaled for each 
day, and a mean of three premenstrual days was used as the score for the 
category. The maximum possible scores ranged from 12-18. Nine individuals with 
moderate to severe ratings for three or more days during the luteal phase, but 
not the fo l l icular  phase, were classified as PMS subjects. 

Dietary information was obtained from food records kept for  three days 
immediately a f te r  menstruation ended and on days 21, 22, and 23 of the cycle for  
comparing the pre- and postmenstrual phases. Days 21-23 were selected to 
standardize d ie t  record completion at a time when women were most l i k e l y  to be 
experiencing PMS symptoms. Detailed wr i t ten and verbal inst ruct ions for  
completing the records were given by the n u t r i t i o n i s t  (MPG). Subjects were 
instructed not to modify the i r  diets from the i r  usual intake. Nutr ient content 
of the foods was calculated with the computerized nutr ient  data base derived 
from the United States Department of Agr icul ture Handbooks 8 and 456 (Release 5) 
developed at Syracuse Universi ty (SS). 

Pyridoxine status was evaluated by measuring stimulation of erythrocyte 
aspartate aminotransferase activi ty (AAT) by pyridoxal phosphate according to 
the method of Bayoumi and Rosalki (19). Plasma pyridoxal phosphate was analyzed 
by high pressure liquid chromatography by the method of Gregory (20). Plasma 
was analyzed for magnesium content with atomic absorption spectrometry. Data 
were analyzed using release 82.3 of Statistical Analytical Systems, Cary, NC. 
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The significance of the differences between the two groups was evaluated by the 
t- test.  Correlations between estimated dietary intakes of pyridoxine and 
magnesium, premenstrual symptom ratings, and the results of biochemical 
measurements were performed using the Pearson product-moment procedure. 

RESULTS 

The groups did not differ significantly in average age, height, and weight, 
but they did differ in the average number of pregnancies and history of oral 
contraceptive use. Eighty-eight percent of the subjects had children in 
comparison to 10% of the controls. Sixty-seven percent of the women with PMS 
had used oral contraceptives in contrast to 20% of the asymptomatic women. The 
incidence and severity of PMS has been associated with parity and oral 
contraceptive use (2). All controls reported mild or absent premenstrual 
symptoms, while all subjects reported moderate to severe premenstrual symptoms. 

Table I compares the average intake of selected nutrients for the two 
groups in both the pre- and postmenstrual phases. There were no significant 
differences in the average calorie, protein, fat, or pyridoxine intakes 
between subjects and controls within either the pre- or postmenstrual 
phases. In the premenstrual phase, but not the postmenstrual phase, the 
controls ingested significantly more (p = 0.026) magnesium than the 
subjects. In the postmenstrual phase, controls consumed significantly more 
(p = 0.030) carbohydrate. 

When the intakes of each group were examined separately to compare pre- and 
postmenstrual phases, controls had significantly higher intakes of calories, 
protein, fat, and pyridoxine during the premenstrual phase. Subjects consumed 
sl ight ly,  but not signif icantly, more of these nutrients during the premenstrual 
phase. 

Expression of pyridoxine and magnesium intakes as percent of the 
Recommended Dietary Allowances (RDA) (21) showed that subjects' pyridoxine 
intakes averaged less than two thirds of the RDA during both phases, while 
controls' mean intake failed to meet this criterion only during the 
postmenstrual phase. Subjects' mean magnesium intakes were sl ightly below 
two thirds of the RDA during both phases. 

Table 2 presents the results of biochemical measurements for assessment of 
pyridoxine and magnesium status as well as accepted normal values (22). 
Hemoglobin and hematocrit, determined to document the absence of anemia, 
showed that none of the women in either group had unacceptable values for 
either measure (23). 

There were no significant differences between PMS subjects and asymptomatic 
controls in mean values for either measure of pyridoxine status. All women in 
both groups had showed adequate pyridoxine status based on stimulation of AAT 
and plasma pyridoxal phosphate levels. Mean plasma magnesium values for the two 
groups were not significantly different. 

Figure 1 shows the relationship between subjects' scores on PMS categories 
A and H and erythrocyte AAT stimulation. The correlation between AAT 
stimulation and PMS symptom category H (weight gain, bloating, etc.) was 
positive and highly significant (p<0.001), while the positive correlation 
between AAT stimulation and PMS symptom category A (anxiety, i r r i t ab i l i t y ,  
etc.) was almost significant at the level of p = 0.078. None of the other 
variables correlated significantly with PMS ratings. There was a strong 
positive correlation (p<O.O002) between PMS symptom categories A and H. 
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FIGURE I 

P lo t  o f  PMS scores and e ry th rocy te  aspartate aminotransferase (AAT) 
s t imu la t i on  (n = 8 because one PMS score in each category was 2 
S.D. above the mean and omi t ted) .  
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TABLE 2 

Comparison of Biochemical Measurements for Pyridoxine and Magnesium Status 
(Mean• in Women with Premenstrual Syndrome (Subjects) 

and Asymptomatic Women (Controls) 

Test n Subjects n Controls Normal + P value # 
(S) (C) Range S vs C 

Erythrocyte Aspartate 9 62• 10 63• <100 + 
Aminotransferase (32) 
(% Stimulation)* 

Plasma Pyridoxal 9 117• 10 141• > 30 
Phosphate, (pmol/ml) (32) 

Plasma Magnesium 8 1.43• 10 1.34• 1.3-2.0 
(mEq/L) (22) 

NS 

NS 

NS 

* Percent increase in enzyme ac t i v i t y  due to adding coenzyme (Pyridoxal phosphate) 
+ Text reference # t - t es t  

DISCUSSION 

PMS is generally diagnosed by sel f  reporting of symptoms over the menstrual 
cycle (18,24-26) or by retrospective questionnaires (27). The diagnosis of PMS 
is l imited by the subjective nature of self-reported symptoms which can be 
influenced by expectation of symptoms and cultural  bel iefs about the menstrual 
cycle (27). I t  is also d i f f i c u l t  to rule out pre-exist ing conditions which are 
merely being exacerbated in the premenstrual phase, although the dai ly symptom 
record form used for this study is more re l iab le than a retrospective 
questionnaire (28). 

Dietary surveys can provide information on the usual nutr ient intake of 
indiv iduals,  especial ly i f  data from more than one day are used, but such 
information should not be used as a direct  measure of nut r i t iona l  status. 
The three-day food record has been shown to provide a reasonable estimate of 
the usual nutr ient intake without s ign i f i cant ly  influencing typical meal 
patterns, although problems in accurately quantitat ing portion size can 
occur whenever intake is not weighed or measured (29). Information on 
pyridoxine and magnesium content of a l l  foods is not avai lable, and 
information on the b ioava i lab i l i t y  of pyridoxine from foods is also l imited. 
Despite these l imi ta t ions,  dietary studies are valuable for comparing 
nutr ient intakes between groups. Although l i t t l e  research has been 
conducted on the effects of the menstrual cycle on dietary intake, the 
s ign i f i can t ly  higher calor ie intake among the controls in the present study 
during the premenstrual phase compared to the postmenstrual phase is simi lar 
to results reported by Dalvi t  130). Abraham et al .  (31) found s ign i f icant  
var iat ion in protein intake through the menstrual cycle, but this f inding 
was not confirmed by Dalvit-McPhil l ips (32). The comparison of calorie and 
protein intakes between women with PMS and asymptomatic women is simi lar to 
the results reported by Goei et al.  (33). One would have expected to f ind a 
higher premenstrual calor ie intake in the subjects since they reported 
premenstrual sweet craving and increased appetite. These results indicate 
that changes in nutr ient intake in the premenstrual phase should not be 
evaluated solely by a subjective %nnptom rating form but should be combined 
with an objective form of dietary evaluation to determine actual differences 
in intake. 
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Magnesium def ic iency has been implicated as a cause of premenstrual 
syndrome (34). The di f ference in magnesium intakes in the premenstrual phase 
between the two groups of women in the present study appears to be related to 
di f ferences in ca lor ie  intake. Although the women with PMS consumed less than 
two th i rds of the RDA for magnesium, none showed biochemical evidence of 
def ic iency. Goei et al .  (33) found no s ign i f i can t  d i f ference in magnesium 
intake among women with PMS compared to asymptomatic women. Abraham and Lubran 
(34) compared serum and red cel l  magnesium levels in 26 women with PMS and 9 
asymptomatic women. The women with PMS had s ign i f i can t l y  (p<O.Ol) lower red 
cel l  magnesium levels.  The plasma magnesium levels found in our study agree 
with the i r  f indings of no s ign i f i can t  d i f ference between women with PMS and 
asymptomatic controls (34). Although magnesium is pr imar i ly  an i n t race l l u l a r  
ion, blood ce l l  magnesium levels were not determined in th is  study because they 
are thought to para l le l  plasma levels (35). 

Pyridoxine supplements as high as 500 mg a day have been advocated for PMS 
treatment (10), although the RDA for pyridoxine is only 2.0 mg per day for adult 
women (21). In the present study, both controls and subjects had mean dietary 
intakes of pyridoxine of approximately 50% of the RDA in the postmenstrual 
phase. As with magnesium, the signif icantly higher intake of pyridoxine 
premenstrually in the control group was due to a higher calorie consumption. 
Goei et al. (33) reported signif icantly higher (p<0.001) mean intakes of 
pyridoxine in asymptomatic women compared to women with PMS. However, i t  should 
be noted that many of the women studied by Goei et al. were taking megadoses of 
vitamin B-complex. The efficacy and safety of pyridoxine supplements for the 
treatment of PMS remain unclear. 

Abraham and Hargrove (10) treated 25 women with PMS with 500 mg of 
pyridoxine per day in a double-bl ind control led study. PMS rat ing scores were 
s ign i f i can t l y  lower with the pyridoxine treatment. Stokes and Mendels (11), 
however, found no s ign i f i can t  improvement in premenstrual symptoms in 13 women 
treated with 50 mg of pyridoxine during the luteal phase. In an uncontrolled 
study, Kerr (12) treated 70 women with PMS with 40-100 mg of pyridoxine per day 
starting three days before symptoms were expected and continuing until 
menstruation. Significant improvement in symptoms was observed in over half of 
the subjects. Mattes and Martin (13) treated one woman with 50 mg of pyridoxine 
during the luteal phase in a six-month double-blind multiple crossover study. 
The subject was able to correctly distinguish between the pyridoxine and placebo 
during each month since the pyridoxine relieved mastalgia, depression, and 
i r r i t a b i l i t y .  Harrison et al. (14) treated 30 women with PMS with placebos for 
one month. Those who did not respond to the placebo were then treated with 
1.5-6.0 gm of L - tryptophan and 50-150 mg. of pyridoxine, but only two subjects 
responded favorably to the treatment. Williams et al. (16) treated 617 women 
with either 100-200 mg of pyridoxine daily or a placebo over three menstrual 
cycles. The group treated with pyridoxine had signif icantly lower (p<0.02) 
overall symptom ratings, but individual symptom ratings did not d i f fer  between 
the two groups. Taylor et al. (15) studied the effects of 250 mg pyridoxine 
supplements and diet counseling on symptoms and erythrocyte aspartate 
aminotransferase (AAT) stimulation in a group of women with PMS and a mean 
intake of pyridoxine below 50% of the RDA. After one month, both women treated 
with the vitamin and untreated controls showed improvements in symptoms, while 
the women receiving pyridoxine showed a slight but not significant improvement 
in AAT status. 

Prior to th is study, there were no published data comparing biochemical 
assessment of pyridoxine status of women with and without PMS. Recently, 
however, Ritchie and Singkamani found no di f ference between plasma pyridoxal 
phosphate levels in 41 women with PMS compared to 95 asymptomatic women 
(37). Pyridoxine supplements are used to t reat  PMS on the assumption that 
pyridoxine def ic iency is causing the symptoms. The resul ts of our study 
suggest that i f  pyridoxine is helpful in re l iev ing PMS symptoms, i t  is 
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l i ke ly  to be either due to a pharmacological effect or to the correction of 
a marginal deficiency. The conf l ic t ing results obtained from studies of 
pyridoxine supplementation for premenstrual syndrome symptoms (10,11-16) may 
be par t ly  caused by differences in pyridoxine status among the subjects as 
well as level of supplementary vitamin. The correlations between PMS 
symptom subgroups A and H and AAT stimulation points to a relat ionship 
between pyridoxine status and PMS symptoms among women considered to have 
normal AAT stimulation values. As the values for the enzyme stimulation 
increased, indicating less saturation of the enzyme with the coenzyme 
pyridoxal phosphate, the PMS symptom subgroup A and H ratings increased. 
The lack of correlat ion of AAT stimulation and symptom subgroups D and C may 
be due to the smaller number of women reporting symptoms in these categories 
rather than to any specif ic role of pyridoxine. Pyridoxine status cannot 
necessarily be used as a predictor of PMS symptoms, but i t  may be useful in 
determining whether a woman with PMS wi l l  respond to pyridoxine 
supplementation. Further study of possible relat ionships between 
a l lev iat ion of symptoms and biochemical measures of pyridoxine status in 
response to varying levels of vitamin supplementation should be undertaken 
before pyridoxine therapy can be recommended for treatment of PMS. 
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