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Growth and Development in Rats and Deficiency of 
Magnesium and Pyridoxine 

Karen S. Kubena, PhD,* Susan E. Edgar, MS,* and Joseph R. Veltmann, PhD1" 

*Department of Animal Science (Human Nutrition) and Department ofPoultry Science^, Texas A&M 
University, College Station 
Key words: magnesium, vitamin Bg, reproduction, gestation, lactation 

Eight-eight female weanling Sprague-Dawley rats were fed diets containing either 650 or 150 mg mag
nesium/kg diet and 7.0 or 3.5 mg pyridoxine-HCl/kg diet, in a 2 x 2 factorial arrangement, during 
growth, gestation, and lactation. The objective of the study was to determine whether concurrent dietary 
deficiencies of magnesium and pyridoxine were synergistic, additive, or antagonistic with regards to ef
fects on reproductive performance, growth, and development of offspring, and tissue content of mag
nesium and calcium. Body weight of dams and pups was not different between groups until day 9 of lac
tation, at which point those animals in either low magnesium group weighed less than the other. Litter 
size and birth weight were not different. Development, as measured by timing of unfolding of the external 
ear, opening of both eyes, and clinical emergence of incisors, was delayed in pups from litters in the low 
magnesium groups. A synergistic effect on delay of onset of ear unfolding by deficiency of both mag
nesium and pyridoxine was observed. Calcium content of heart and kidney from dams was increased in 
the low magnesium groups. Renal calcium was not further increased by the level of pyridoxine deficiency 
in this study. The calcium to magnesium ratio in heart from pups was higher in those from litters in the 
low magnesium and pyridoxine group than in the others. Results indicate that simultaneous deficiencies of 
magnesium and pyridoxine may impair function synergistically. Because these two nutrients are often 
reported to be presented in inadequate amounts in diets of women in their reproductive years, the poten
tial exists for impaired reproductive success. 

INTRODUCTION 

Magnesium and vitamin Be are often provided 
in the diet at levels significantly below those 
recommended [1,2]. Based on data from the 1977-
78 Nationwide Food Consumption Survey, Pao and 
Mickle reported that the average intake of mag
nesium by women, ages 15-50, was 70% of the 
Recommended Dietary Allowance (RDA) and that 
39% of all individuals in this survey received less 
than 70% of the RDA for magnesium in their diets 
[2]. These researchers also reported the average in
take of vitamin B6 for women in the above age 
group to be 60% of the RDA, with over 50% of all 

individuals consuming less than 70% of the recom
mended level. A review of the literature since 1980 
by Franz revealed that die average dietary intake of 
magnesium by pregnant women in the United 
States was 42-65% below the recommended level 
[3]. Over an extended period of time, these dietary 
inadequacies could lead to a depletion in tissue 
content of magnesium and pyridoxine. 

Metabolic functions, such as protein metabo
lism, require both magnesium and pyridoxine. A 
relationship between these nutrients has been ob
served in neurological dysfunction, e.g., autism 
[4]. A lack of either magnesium or pyridoxine 
promotes development of renal calculi [5], and sup-
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Magnesium and Pyridoxine 

piemental pyridoxine may enhance utilization of 
magnesium [6]. Further information on the 
relationship between magnesium and pyridoxine is 
needed. 

Deficiencies of either of these nutrients during 
reproduction may impair reproductive success, as 
well as growth and development of offspring [7-
10]. Since pyridoxine has been reported to have a 
beneficial effect on magnesium utilization [6], a 
deficiency of the vitamin might be expected to ex
acerbate magnesium depletion. The objective of 
this study was to determine the influence of a diet 
which was deficient in both magnesium and 
pyridoxine on performance during one reproductive 
cycle in rats. Development of offspring was 
measured by the appearance of several physical 
characteristics. Magnesium and calcium concentra
tions in tissues were also determined. 

MATERIALS AND METHODS 

Female weanling Sprague-Dawley rats (Harlan 
Sprague-Dawley, Indianapolis) were randomly as

signed to one of four groups in a 2 x 2 factorial ar
rangement, 20-24/group. Diets provided either 650 
or 150 mg magnesium/kg diet and 7.0 or 3.5 mg 
pyridoxine-HCl/kg diet. The animals were in
dividually housed in suspended wire-bottom stain
less steel cages in a temperature-controlled environ
ment with a 12-hr light cycle. Deionized water 
(Millipore Corp., Bedford, MA) and diet were 
provided ad libitum. Environmental contamination 
was controlled as previously described [11]. 

Composition of the experimental diet is shown 
in Table 1. Sucrose was varied depending upon the 
addition of magnesium sulfate heptahydrate and 
pyridoxine-HCl. The magnesium content of the 
diets was confirmed to be the above levels by 
atomic absorption spectrophotometry. 

Following a 3-day adjustment period, the ex
perimental diets were fed during postweaning 
growth (49 days), breeding (up to 14 days), gesta
tion (21 days), and lactation (21 days). Three 
animals from the control group were eliminated 
from the study after getting out of their cages 
during the growth period. During breeding, rats 
were mated from 7 p.m. to 7 a.m. with stock diet-

Table 1. Composition of Experimental Diet 
Ingredient g/100g 

Casein-vitamin free 
L-methionine 
Sucrose 
Corn starch0 

Non-nutritive bulk 
Corn oilc,d 

Vitamin mix-pyridoxine free' 
Choline bitartrate0 

Mineral mix-Mg free8 

MgS04 ·7Η2θ 
Pyridoxine-HCl 

e,f 

20.0 
0.2 

28.3 
30.0 

8.0 
8.0 
1.0 
0.2 
3.5 

Varied 
Varied 

"Teklad Test Labs, Madison, WI. 
United States Biochemical Corp., Cleveland, OH. 

cBio-Serv, Inc., Frenchtown, NJ. 
dBHT added at 0.02% of corn oil [12]. 
eICN Nutritional Biochemicals, Cleveland OH. 
fVitamin mix AIN-76A [12,13]. 
gMineral mix AIN-76A, g/kg diet — 17.5 g CaHP04, 2.59 g NaCl, 7.7 g K2C6H5O7 · H20, 1.82 g K2SO4, 0.1225 g MnC03, 
0.21 g ferric citrate, 0.056 g ZnC03, 0.0105 g C11CO3, 0.01925 g CrK(S04) · 12H20, 0.0035 g KIO3, 0.0035 NaSe03 · 5H20, 
sucrose to make 35 g [13]. 
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Magnesium andPyrìdoxine 

fed (Wayne Lab Blox) males. Deionized water was 
provided during these hours, but diet was withheld 
to minimize coprophagy. Impregnation was iden
tified by the presence of copulation plugs. This day 
was designated as day 0 of gestation. 

Between 12 and 24 hours after parturition, all 
animals were examined and weighed. Every other 
dam and its pups were killed by being placed in a 
desiccator with excess ether. At birth, four or five 
pups were randomly selected from each litter and 
were marked for identification. Daily weight and 
day of onset and completion of certain characteris
tics of physical development, which indicated 
development of epithelial tissue, were recorded for 
each animal [14]. These characteristics included un
folding of the external ear, clinical emergence 
(eruption) of the incisors, and opening of the eyes. 
Each pup was examined for 30-60 seconds at 7 
a.m., 3 p.m., and 11 p.m. daily. Eruption of 
upper and lower incisors was detected by a glass 
probe being gently moved across the gums. The 
age at onset was defined as the day after birth on 
which the characteristic was first noted in the litter 
while the age at completion was the day on which 
all pups in that litter exhibited the characteristic. 
Litters were culled to 10 pups on day 2 of lacta
tion. Remaining animals were sacrificed on day 21 
of lactation. 

Tissues removed for mineral analysis included 
the brain; heart; kidney; femur; and samples from 
the thigh, gastrocnemius, and gluteus maximus 
muscles without visible fat and tendon. Pup tissues 
within a litter were pooled for analysis. Tissue 
samples were perchloric-nitric acid digested. 
Analysis of magnesium and calcium was performed 
by atomic absorption spectrophotometry (Model 
4000, Perkin-Elmer, Norwalk, CT). Final dilutions 
were made with lanthanum chloride. Data are 
reported on a dry weight basis. 

The General Linear Model of the Statistical 
Analysis System was used for data analysis. 
Methods of analysis of variance and analysis of 
covariance for a 2 x 2 factorial design, the latter for 
weights during lactation and growth of pups, were 
performed [15]. Level of significance was 0.05 un
less otherwise indicated. 

RESULTS 

In a previous study [16], less than 40% of pups 
born to dams which had been fed 125 ppm mag
nesium from weaning survived through lactation. 
Consequently, the level of magnesium restriction in 
the present work was higher, 150 ppm, 40% of the 
National Research Council (NRC) recommenda
tion. Litters were culled to 10 pups each early in 
lactation, and litter size remained relatively equal 
throughout lactation with a mortality rate among 
offspring between 13 and 23% (control 20%; low 
magnesium 23%; low pyridoxine 13%; and low 
magnesium and pyridoxine 22%). 

Pyridoxine-HCl was provided at approximately 
60% of the NRC level in the low pyridoxine diets. 
Alton-Mackey and Walker [14] fed weanling rats 
diets containing 0-400% of the NRC recommenda
tion for pyridoxine during growth, gestation, and 
lactation. The survival rate of pups in groups fed 0 
or 25% of the NRC recommendation for pyridoxine 
was very poor by the end of the lactation period. 
In order to improve survival of pups, a higher 
level of pyridoxine was used in the present study. 

Neither restriction of dietary magnesium nor of 
vitamin BO affected body weight at the end of the 
postweaning growth period, gestation, or early lac
tation (Table 2). However, by day 9 of lactation, 
dams in the low magnesium diet groups weighed 
less than the others. Birthweight was not affected 
by treatment; but, again, by the middle of lacta
tion, pups in the litters of dams fed either of the 
low magnesium diets weighed less (Table 2). Table 
3 indicates that magnesium deficiency in dams ap
parently delayed maturation of the epithelial tissues 
which were associated with external ear unfolding, 
eye opening, and clinical emergence of incisors in 
pups. Pups in litters from the low magnesium and 
pyridoxine group had the longest delay in onset of 
ear unfolding. However, incisors emerged earlier 
in pups in this group than in the low magnesium 
litters. Body size seemed to be related to the 
development of two of the physical characteristics, 
opening of the eyes and eruption of the teeth. In 
both instances, larger pups experienced these chan
ges at an earlier age than did smaller animals. 
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Magnesium and Pyridoxine 

Table 2. Body Weights of Rats Prior to and During Gestation and Lactation" 

Parameter 

Weight of dams (g) 
Prior to gestation 

Day 7 of gestation 
Day 14 of gestation 
Day 21 of gestation 

Day 3 of lactationc 

Day 9 of lactationc 

Day 21 of lactation0 

PupsAitter at birth 
c d Weight of pups (g) ' 

Birth 

Day 3 of lactation 
Day 6 of lactation 
Day 9 of lactation 
Day 15 of lactation 
Day 21 of lactation 

Control 

195.0±23.5 
(17) 

221.6±25.1 
249.7±31.5 
317.7±29.4 

(13) 
245.5 + 34.7 
251.7±13.9 
245.0 ±25.8 

(6) 

10.8±2.3 

6.0±0.5 
(13) 

7.4 ±1 .7 
10.9 ±2.7 
15.7±3.1 
28.7±3.0 
41.8±4.3 

(6) 

Experimental diet 

Low 
Mg 

196.4 ±16.9 
(22) 

218.8 ±18.5 
246.3 ±19.6 
313.9±22.2 

(14) 
236.8±21.5 
230.4 ±13.2 
215.1 ±39.7 

(7) 

10.8 ±3.1 

5.7±0.8 
(14) 

7.7 + 1.2 
9.9±1.6 

12.5±2.5 
19.1±3.1 
27.9 ±5.5 

(7) 

Low 
pyridoxine 

193.0±20.3 
(22) 

222.1 ±22.4 
248.6 ±23.8 
314.7±32.0 

(14) 
229.1 ±19.6 
237.0 ±7 .6 
229.9 ±21.8 

(6) 

9.5 ±2.6 

5.9±0.8 
(14) 

8.2±1.2 
10.7±1.7 
17.0±2.8 
28.2 ±4.4 
40.5 ±4.8 

(6) 

Low Mg and 
pyridoxine 

197.6±18.2 
(24) 

217.9 ±17.3 
248.5 + 25.8 
307.6 ±24.8 

(20) 
233.6±11.7 
214.2±8.8 
200.2 ±26.3 

(9) 

11.1 ±2.0 

5.7±0.7 
(20) 

6.9±1.2 
11.6±1.8 
12.9±2.5 
18.5 ±4.7 
25.8±7.7 

(9) 

Significant 
P valuesb 

NS 

NS 
NS 
NS 

NS 
Mg < 0.0488 
Mg<0.0114 

NS 

NS 

NS 
NS 

Mg<0.0141 
Mg < 0.0001 
Mg< 0.0001 

Values represent means ± SD. Numbers in parentheses are number per group for data above. 
Factors were magnesium (Mg), pyridoxine (P), and interaction between magnesium and pyridoxine (Mg X P). 

cCovariate was litter size on that day. 
Data for pups were pooled within litters. 

Table 3 . Development of Physical Characteristics in Pups 

Characteristic 

Unfolding of external ear 
Onsetc 

Completion 
Clinical emergence of incisors 

Onset 
Completion 

Opening of eyes 
Onset 
Completion 

Number of pups 

Control 

2.3 ±0.5 
2.5±0.5 

5.3 ±2.0 
6.8±1.5 

15.0±0.5 
15.2±0.5 

24 

Experimental diet 

Low Mg 

2.4±0.5 
2.9±0.6 

6.2±1.7 
8.3 ±0.8 

16.2 ±10.0 
16.4±0.9 

25 

Low 
pyridoxine 

2.3±0.5 
2.5 ±0.6 

5.4±1.1 
7.3 ±0.9 

15.0±0.6 
15.0 + 0.6 

29 

Low Mg and 
pyridoxine 

2.8±0.6 
3.1±0.7 

6.2±1.3 
7.4±0.8 

16.5+0.9 
16.7 ±0 .3 

26 

Significant 
P valuesb 

Mg< 0.0038, P<0.0355 
Mg < 0.0001 

Mg< 0.0063 
Mg< 0.0003 
Mg X P < 0.0006 

Mg < 0.0001 
Mg < 0.0001 

Values represent means ± SD 
Factors were magnesium f>Ig), pyridoxine (P), and interaction between magnesium and pyridoxine (MgX P). 

cDay on which characteristic was first observed in group. 
Day on which characteristic was observed in all pups in treatment group. 
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Magnesium and Pyndoxine 

Table 4. Mineral Content of Tissues From Rat Dams and Rat Pups After Parturition as Affected by Dietary Magnesium and 
Pyndoxine 

Tissueb 

Dam femur (mg/g) 
Magnesium 
Calcium 

Dam heart (mg/g) 
Magnesium 
Calcium 

Dam brain (mg/g) 
Magnesium 
Calcium 

Dam kidney (mg/g) 
Magnesium 
Calcium 

Dam muscle (mg/g) 
Magnesium 
Calcium 

Pup heart (mg/g) 
Magnesium 
Calcium 

Pup brain (mg/g) 
Magnesium 
Calcium 

Pup kidney (mg/g) 
Magnesium 
Calcium 

Control 

3.48 ±0.03 
249.0 ±3.3 

0.99 ±0.10 
0.32 ±0.06 

0.62 ±0.29 
0.47 ±0.24 

0.89 ±0.04 
1.56±1.15 

0.99 ±0.52 
0.22 ±0.13 

2.33 ±1.19 
1.55 ±0.40 

1.36±0.14 
0.62 ±0.16 

3.55 ±1.70 
3.62 ±2.32 

Experimental diet 

Low 
Mg 

2.38 ±0.05 
259.3 ±3.8 

0.94 ±0.16 
0.49 ±0.13 

0.81±0.11 
1.05 ±0.58 

0.84 ±0.06 
4.79 ±2.23 

1.43 ±0.85 
0.32 ±0.13 

2.32 ±0.64 
2.23 ±0.24 

1.16±0.50 
0.76 ±0.42 

4.96 ±1.43 
4.73 ±3.63 

Low 
pyridoxine 

3.44±0.13 
252.5 ±5.2 

1.04 ±0.06 
0.31 ±0.03 

0.79 ±0.06 
0.78+0.61 

0.82 ±0.19 
1.23 ±1.04 

1.24 ±0.27 
0.26±0.12 

3.88 ±0.59 
2.12±1.20 

1.42 ±0.97 
0.65 ±0.16 

3.36 ±2.54 
2.56 ±1.89 

Low Mg 
and pyridoxine 

2.48 ±0.09 
258.6 ±2.9 

1.01 ±0.13 
0.49 ±0.12 

0.76 ±0.15 
2.01 ±2.57 

0.79 ±0.16 
3.86±1.38 

1.09±0.28 
0.45 ±0.30 

1.91 ±0.76 
2.46 ±1.15 

1.29 ±0.25 
0.60 ±0.08 

4.04 ±0.62 
5.72 ±3.20 

Significant 
P values' 

Mg < 0.0001 
NS 

NS 
Mg < 0.0002 

NS 
NS 

NS 
Mg < 0.0001 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

Values represent means ± SD on a dry weight basis. Data for pups were pooled within litters. 
Femurs: n = control 12, low Mg 13, low pyridoxine 13, and low Mg and pyridoxine 19. All other tissues: n = 6. 

cFactors were magnesium (Mg), pyridoxine (P), and interaction between magnesium and pyridoxine (Mg X P). 

A significant effect of magnesium deficiency 
was the reduction in femur content of magnesium 
in dams (Table 4). Bone is the primary site of 
magnesium accumulation in the body and, as such, 
is sensitive to changes in supply. A substantial in
crease in levels of calcium in heart and kidney 
samples of magnesium-deficient dams was noted. A 
tendency toward elevated calcium levels in brain 
and muscle from dams and in heart and kidney 
from pups was seen, as well (Table 4). The 
relationship between calcium and magnesium in the 
tissues was altered by magnesium content of the 
diet. This Ca:Mg ratio was increased in brain and 
heart from both dams and pups in the low mag
nesium group (brain — dams 170% and pups 140% 

of control values; heart — dams 160% and pups 
140% of control values). Kidneys and femurs from 
dams in the low magnesium group also had a 
higher Ca:Mg ratio than did control animals (kid
ney 330% and femur 150% of control values). The 
Ca:Mg ratios for brain from dams (350% of control 
values) and heart from pups (190% of control 
values) was increased most in the combined-
deficiency group. In addition, Ca:Mg in muscle 
from dams and kidney from pups in this group was 
increased (dam muscle 200% and pup kidney 140% 
of control values). The only elevation in this ratio 
in the low pyridoxine group was in brain from 
dams (130% of control value). 
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Magnesium and Pyridoxine 

DISCUSSION 

In this study, more effects which were as
sociated with lack of dietary magnesium than with 
dietary pyridoxine were observed. This was most 
likely due to the fact that the level of magnesium 
which was provided in the magnesium-restricted 
diets represented approximately 40% of the NRC 
recommendation for this nutrient while 60% of the 
NRC recommendation for pyridoxine was provided 
to the pyridoxine-restricted animals. 

Effects of experimental gestational magnesium 
deficiency reported have varied from résorptions 
and stillbirths to intrauterine growth retardation 
and low tissue magnesium [9-11,16-19]. In the 
current study, the level of magnesium restriction 
which was introduced at weaning, rather than 
during gestation, permitted dams to bring litters to 
term which were of similar weight and size as 
those in the control group. During lactation, 
however, growth and development of pups were 
adversely affected by magnesium restriction. 

Epidermal growth factor (EGF) is responsible 
for the processes of unfolding of the external ear 
flap and opening of the eyes in rats through its 
stimulation of proliferation in the basal cells of the 
skin [20]. The function of EGF apparently was im
peded by lack of magnesium and, especially, by 
lack of both magnesium and pyridoxine in this 
study. The development of all of the physical 
characteristics, which were measured, was impaired 
in pups in the magnesium-restricted groups. In an 
earlier study, Buck and Bales [18] observed that 
eyes were open in more pups from dams which had 
been fed 900 than from dams which were fed 500 
mg magnesium/kg diet. EGF-stimulated phos-
phorylation has been reported to require the 
presence of magnesium or manganese [21]. Onset 
of unfolding of the external ear flap occurred latest 
in those pups which were in the low magnesium 
and pyridoxine group. 

Clinical emergence of incisors was completed 
later in pups in the low magnesium than in the low 
magnesium and pyridoxine group. In a review of 
the literature by Seelig [22], magnesium deficiency 
delayed eruption of teeth and caused other dental 
and bone changes. Apparently formation of 
polymerized mucopolysaccharides and thus devel

opment of the organic matrix of osseous tissue is 
suppressed in magnesium depletion. Therefore, 
normal mineralization is impaired although abnor
mal calcification often occurs. 

The relationship between calcium and mag
nesium (Ca:Mg ratio) in tissues was altered con
siderably by restriction of both magnesium and 
pyridoxine. The elevated Ca:Mg ratio in dam brain 
and pup heart in the low magnesium group was 
further increased in these tissues from animals in 
the low magnesium and pyridoxine group. Vitamin 
BÖ deficiency is associated with loss of cellular 
magnesium [23]. Depletion of cellular magnesium 
in tissues, such as the heart and kidney, might be 
involved in initiation of cellular injury which is 
followed by calcification of the damaged areas and 
necrosis of the tissue [24]. Ericsson et al [25] ob
served magnesium supplements to be an effective 
means of not only increasing cardiac magnesium, 
but also preventing increased calcium in the heart. 
The high Ca:Mg ratio in hearts of young animals 
whose mothers consumed diets low in magnesium 
and pyridoxine may be of concern with regards to 
future cardiovascular health. 

High renal calcium commonly occurs with mag
nesium deficiency [26], as was seen in this study. 
Prasad et al [27] reported increased intestinal up
take of calcium in vitamin B6 deficiency, possibly 
due to a change in the brush border, allowing more 
absorption. Another cause of nephrolithiasis in 
pyridoxine deficiency is increased intestinal absorp
tion of both endogenous and exogenous oxalate 
[28,29]. Although Berg et al [30] suggested that 
magnesium may bind oxalate in the intestine, 
preventing its absorption, earlier work indicated 
that magnesium interferes with stone formation in 
other ways. In fact, Gershoff and Prien [31] ob
served that magnesium did not suppress renal oxa
late excretion, although it was associated with 
reduced stone formation. Gershoff and Andrus [32] 
reported that, although vitamin B6 reduced oxalate 
excretion, it did not increase urinary citrate in 
vitamin B6-deficient rats. On the other hand, ad
ministration of magnesium resulted in a larger out
put of citrate. Since citrate increases the solubility 
of calcium oxalate, this is one way in which mag
nesium prevents formation of stones. In addition, 
Thomas et al [33] demonstrated in an in vitro study 
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that magnesium itself had an anticrystallizing effect 
which resulted in dissolution of stones. In the 
present study, animals in the low pyrìdoxine group 
did not have elevated renal calcium, possibly be
cause the pyrìdoxine restriction was not severe 
enough to enhance nephrolithiasis. 

Many en2yme systems involved in metabolism 
of amino acids and other compounds, such as 
gamma-aminobutyric acid, are dependent on both 
magnesium and vitamin Be. Since magnesium is re
quired for activation of vitamin B6-dependent en
zymes [34], deficiency of the vitamin might result 
in a higher requirement for magnesium to stimulate 
these enzymes. A magnesium deficiency could in
tensify the effects of the vitamin B6 deficiency 
[35,36]. Perhaps because of the relatively high 
level of vitamin B6 used in our study, such syner-
gism was not observed. Further studies utilizing 
lower amounts of vitamin Ββ will be conducted. 

CONCLUSIONS 

Weanling rats were maintained on diets deficient 
in either magnesium, pyrìdoxine, or both during 
growth, gestation, and lactation. Body weight until 
die middle of lactation and pregnancy outcome 
were not affected by dietary treatment. Dams and 
pups in magnesium-restricted groups weighed less 
during die last half of lactation. Early in lactation, 
physical development of pups was delayed in litters 
of dams restricted in magnesium and delayed 
longest in diose in die low magnesium and 
pyrìdoxine group. In this study, weight gain by it
self was not an adequate indication of nutrient suf
ficiency for pups. 

Calcium content of heart and kidney from dams 
was increased with magnesium deficiency. Renal 
calcium was not further increased by me extent of 
pyrìdoxine deficiency used in this study. The cal
cium to magnesium ratio in pup hearts from litters 
in me low magnesium and pyrìdoxine group was 
highest of any group. 

Results indicate that simultaneous deficiencies of 
magnesium and pyrìdoxine may impair reproduc
tive success. Because these two nutrients are often 
reported to be present in less tiian recommended 
amounts in diets of women in their reproductive 

years, dietary intake of adequate magnesium and 
pyrìdoxine should be encouraged. 
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