5= o oF & 3] 2] 20(5) : 318- 320, 1987
Korean J Nutr Vol 20(5): 318- 329, 1957

Effect of Long-term Pyridoxine Depletion on Lipid
Composition in the Developing Rat Brain*

Jung Hee Kim, Haymie Choi, Sun Kyung Ji
Dept. of Food and Nulrtion, Seoul National Untversity

A7|24e) Pyridoxine RE0| M7|F el X[gtz=4of
OjX|= g

AR5 - v - AAH
AMgvjetn ZtEmst A4FFet

0= & 2 80

o]+ 8 Sprague Dawley 3 HolAl 473, 94, #7175 pyridoxinee] FEF <]}
pyridoxineo] R&E o] & Fol AFH oY Ex UE T A7 147|742 pyridoxine®]
vzg Hol2 TFRrhrt AF 5 10, 2199 242 pyridoxine©] FH-E Aol whAro] Fo
HEACE ABHUh

24 % 5 10, 15, 21, 35, 5090 AFS AT A7 E HPAA Hel FETE 4G A
g3t &8 T o A= alanine aminotransferase 843 & &4 513, ¥ 9l A = cholesterol, pro-
teolipid protein, cerebrosides 783t th

Pyridoxineo] B-&8 H& 4871 7HE¢ foH o2 AFH A7 A 22, erythrocy-
te alanine aminotransferase 49l Z71A 7t 4 £& Aoz Hot AW HET B o
QAR 7F WG & 4 19ith #H, M9 cerebrosided] FHL FAL Aolg RPN
5, 10, 2121 ol supplementation A7) H 2] ]-% 9] cerebroside®] 44 &= 9] F7H= B o} supp-
lementation A1 7] % 2] myelination®] # &1 ¥ H&-& ¢ 4 it} ¥ cholesterol, proteolipid pro-
teinE BEA o]d] o] A wop=ul 4BFE 594 supplementationN 7 HE BFFELLE
225 102 o) F ol supplementation AlA-E W AATEN vIAA ZHch

INTRODUCTION the diet inclusing malnutrition. However, neonatal

and developing brains are known to be highly sus-

Mature brain is refractive to marked change in ceptible to the nutrition of the mother during the
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period of active myelination.

Vitamin Bs has been demonstrated to be an essen-
tial nutrient in the normal development of the cent-
ral nervous system(CNS) *®. Pyridoxal phospha-
te, the active coenzyme form of vitamin Bs, affects
brain development by participating in the transport
and metabolism of amino acids, in the synthesis
of fatty acids, in the Y-aminobutyric acid(GABA)
shunt pathway, etc. More specifically, in brain, vita-
min Bs is required for the activation of sphingolipid
synthesis?. The carbon atoms of sphingosine are
donated by serine and palmityl CoA or in the abse-
nce of palmityl CoA, by palmitic aldehyde. The ad-
dition of palmitic aldehyde to serine requires the
activation of the methylene group of serine. This
is accomplished by the formation of a schiff base
metal complex of serine with pyridoxal phosphate
and Mn*". Since pyridoxine is required for the
synthesis of sphingosine, a component of cerebro-
sides, it is expected that a reduction in dietary pyri-
doxine during myelination could result in a reduc-
tion of cerebroside levels in the brain.

Myelin is a highly specialized membrane charac-
teristic of the vertebrate nerves. The myelin-
forming cells of the CNS is oligodendroglia cells.
Myelin is relatively abundant in all parts of the
nervous system, and gives rise to the appearance
of ‘white matter’ as a result of its high concentra-
tion(50~70% of dry weight) in fiber tracts in the
brain. Myelin is comprised of 70—75% lipid and
25~30% protein{dry weight)®.

Davison and Dobbing® reported that myelination
is a vulnerable period in brain development and
that nutritional deprivation occuring during that
period will have a depressant action on myelination.
Myelination of the rat brain begins at 10~ 15 days,
after which time the rate abruptly declines to adult
levels. Undernutrition in the rat prior to and duri;g

the time of rapid myelination result in a decreased
synthesis of myelin. Cerebral development of pups
from dams deficient in protein and energy was also
usually improved if nutrition supplementation was
begun before myelination”, However, if malnutri-
tion persisted during myelination, irrepairable da-
mage can result®.

As a coenzyme role in the metabolism of amino
acids is well established. Especially, transaminases
are more sensitive than amino acid decarboxylase
to the pyridoxine deffciency. Several investigators
1 have suggested that changes in percentage sti-
mulation of erythrocyte alanine aminotransferase
(E-ALAT) activity after in vitro additon of pyrido-
xal phosphate is a more reliable measure of the
nutritional adequacy of vitamin Bs than the measu-
rement of the activity. Thus, % stimulation of E-
ALAT is used as indicators of Bs status in the body
and can also be used as parameter as to determine
vitamin Bs requirement.

In this study, brain lipid and E-ALAT were com-
pared during different stages of postnatal develop-
ment in progeny of rats fed a low level and adequate
level of vitamin Bs during growth, gestation and
lactation. And another objective of this study was
to determine whether altered brain lipid composi-
tions produced by a vitamin Bs deficiency of the
mother, can be prevented or reversed, when vita-
min Bs supplerientation of the mother is initiated
before or after the critical period of brain develop-
ment of the progeny.

MATERIALS AND METHODS

1) Animal and Diet

Two hundred weanling female Sprague Dawley
rats weighting 50—~60g supplied by Animal
Breeding Laboratory of Seoul National University,
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Table 1. Composition of experimental diet{g/100g diet)

Pyridoxine Pyridoxine

- deficient - sufficient
Vitamin-free easein 20 200
Corn starch 585 585
Com o1l 50 50
Beef tallow 50 50
Salt mixture" 40 40
Cellulose 2¢* 50
Vitamin mixlure — BGZD 208 —
+B? 012 22
DIL.-Methionine 03 03

1) Composition of salt mixture, g/kg of mixture: CaHPO,
800g, NaCl 74g, K,50, 22z, Potassium Gitrate Mono-
hydrate 20g, MgO 24g, Manganous Carbonate {43 -48
% Mn) 35g, Ferric Citrate(16-17 % Fe) 60g, Zinc
Carbonate 1.6g Cupri Carbonate(53-559% Cu) 0.3g,
KIO, 00lg, Chromium Potassium Sulfate 055g, Na,
8e0, - 5H, 0 00lg, Suerose, finely powedered 1180g.

2) Nutrifional Biochemicals, ICN Life Science Group, Cle
veland, Obio, Vitamin mixture (—B;): vitamin A. cone
(200000 units per gm} 45g, vitamin D cone. (400,000
units per gm). 025¢, a-to-chloride 75.0g, menadione
225, p-Aminobenzoic acid 5.0g, Niacin 45¢ Ribofla-
vin L0g, Thiamine Hydrochloride 1.0g, Calcum Pan-
tothenate 30g, Biotin 002g, Folic acid 009, vitumin
B, 000135¢ and starch to lkg.

3) Vitamin mixture (+B,) confained, in addition to the
above vitamins 1g of pyridoxine hydrochloride per
kg of vit mixture.

were divided into two groups, control and deficient.
When female rats grew to approximately 180~ 200g
in weight, they were mated with males of the same
strain(2 : 1). Pregnancy assumed to have begun
when sperms were found in a vaginal smear (x200)
in the morning of test day. After postpartum, defi-
cient groups were divided into three groups accor-
ding to rehabilitation period of 5(Ds), 10(Di), and
21(Dz) days postpartum, and one deficient{(D)
group continued the same diet throughout the
experimental period of 50 days.

Rats were housed in a plexiglas cage. Temperatu-

re and humidity were kept 20+ 1T, 55+ 1%, res-

pectively. Light and darkness were also controlled.

Two kinds of experimental diet were used. The
compositions are given in Tabie 1. Pyridoxine-suf-
ficient diet(control diet) contains pyridoxine - HC]
22mg/kg diet and pyridoxine-deficient diet conta-
ins pyridoxine + HCl 1.2mg/kg diet.

2) Sampling

On the first day of lactation, pups from each dam
were counted, weighed, and randomly reduced to
8. At the age of 5, 10, 15, 21, 35 and 50 days, body
and brain weights were measured. Pups were sac-
rificed by cervical dislocation, and brains were re-
moved and stored at-20C . Bloods were collected
in a syringe treated with heparin by cardiac punc-
ture, They were placed immediately on ice without
delay and centrifuged. The plasma and buffy coat
were discarded. Cells were washed by mixing with
twice the volume of physiological saline solution
followed by centrifuging and discarding the super-
natant. The procedure was repeated. Erythrocytes
were pipeted 200p/ or 500w/in the packed red cell
layer and frozen untfl assayed for erythrocyte ala-
nine aminotransferase (E-ALAT) activity. Hemo-
lysates were made immediately before the measu-
rement of E-ALAT activity.

3) Experimental Methods

The activity of E-ALAT before and after addition
of PLP was measured by the colorimetric method
of Tonhazy et al’” and Bayoumi et al’® as modified
by Woodring and Storvick™, Vitamin Be status was
classified as “adequate” (=£25%) or “poor” (©>25
% E-ALAT stimulation)

Total protein was measured colorimetrically by
the method Lowry et al'®. Proteolipid protein was
determined from the chloroform : methanol extra-
ct by the modification of Lowry procedure'®. Chole-
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{72) el ++
(47
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(7)*+

(256}**

{].58) dp++

D21

1323+ 1.10
25.064 207
3653+ 6.4
51.154-11.72
126.20+-19.87
177.23+-19.39

667+ 0.74

(59}**
(m o
(%)**
{zn*
(18
{8

(158)** ++

DIO

1323+ 1.10
25.06+4 2.07
4317+ 1.8
67.644 3.79
136.32+15.55
181.82+-20.92

6.67+ 0.74

(54)**
{36}
(27
(18)
(9%

(%} Ed

(59)**

13.23+ 110
27.48+ 1.97
4420+ 4.52
67.044 6.82
13349+ 1167
185261493

6.67+ 0.74

: Deficient group supplemented at 5 days postpartum.
Dy, : Deficient group supplemented at 10 days postpartum.

D, : Deficient group suppiemented at 21 days postparium

(M

C : Control.

(59}**
{158 xw++
{72)** ++
( 47)** ++
(16}**++
D : Deficient throughout.
D,
5

(286) ™

13234 1.10
25,05+ 207
3653+ 654
51.15+11.92

11828+ 920

169.96+ 4.78

6.6714 0.74

(13)>
(72)
(54
(36}
29

(18)

190,33+ 1836 {9)

Table 2. Effect of long - term pyridoxine depleted diet on body weight of offsprings (g}
1420+ 058
2197+ 126
446381 252
7032+ 38
136.674-12.43

7.604 0.25%

ean-t+ S.D.

10
15

:p < 005, dgnificantly different from control group.
»: p < 001, signilcantly different from contro! group.

b : Number of animals used for calculation.

a.
*®

Group days
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sterol was determined by the fluorometric method

of McDougal and Farmer™?,
Galactocerebroside was determined by the orci-

nol-sulfuric acid reaction as modified by Hess and

Lewin'®.
4) Statistical analysis

The data were analyzed statistically by the student
t-test™.

RESULTS

1) Body Weight and Physical Appearance

At almost all ages, body weights of offsprings of
deficient group were significantly lower than those
of the control and deficient groups supplemented
at 5(Ds) and 10(Dw) days(Table 2). At weaning,
body weight of deficient group showed 75% of the
control. At 15, 21 and 35 days of age, body weights
of deficient supplemented at 5(Ds) and 10(Ds) days
were higher than those of the deficient group(D)
but no differences appeared between deficient sup-
plemented at 21(Dx) days and the deficient group
(D). These results explain that the later suppleme-
ntation, the less chance of recovery.

From 10 to 21 days of age, some of unsupplemen-
ted dams were nervous and offsprings were canni-
balized by their dams. And unsupplemented dams
became slender and hair of their pups became dar-
ker in color, rarer in number, and had scaly skin
than the control. Between 15 and 21 days, some
signs of pyridoxine deficiency such as tremors, ra-
pid running movement, and convulsion were
observed. After these signs appeared, some of the
pups did not survive their lactation period. Several
investigatiors"™% have also found that progeny

: p < 0.06, significantly different from D group.

++: p < 0.01, significantly different from Dy group.
: p < C:0L, significantly different from Dy, group.

of rats fed a vitamin B: free diet or low levels of

+

the vitamin during gestation and lactation showed
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(45)**
{69P*
&*

(1 8} *

DZI

0.5374-0.045
0.9864-0.059
1.250+-0.093

0.256+4-0.032

(69y**
{50y
©)

(46}**

Dl[l
0.256-+ 0.032
0.537+0.045
0.986+ 0.069
1.132--0.051

(69)**
{50
9

(46)**

(.256+-0.032
0.5374+0.045
1.0114-0.053
1.284-+0.127

{ 59)**
(18)**

0.986+-0.059{50)*

(45)**

0.537+ 0.045
1.200+0.093

Table 3. Effect of long- term pyridoxine depleted diet on brain weight of offsprings(g)
0.256+4-0.032

(139

(18)

{18)
(9)

0.208-+ 0.021°
0.568-+0.080
1.0244-0.068
1.385+0.072

10
15

Grdoup days
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symptoms of pyridoxine deficiency between 10 to
18 days postnatally. This period coincided with the

time of rapid myelination in the ratV?'®,

{16} *++
o
1G]

2) Brain Weight

From birth, the brain weights of unsupplemented

1.4224+-0.106
1.6804-0.009
1.8494-0.082

pups were significantly lower than the control(Ta-
ble 3). But no significant differences were found

between the contro! and deficient group suppleme-

ggg .
A nted at 5(Ds) or 10(Dw) days. Brain growth rate
[=ae)

é S 5 was higher in deficient pups than the control. Thus

+H +H 4 S .. .

@ b{‘.: % pyridoxine deficiency had a relatively more profou-

- nd effect on the body weight than the brain weight.
Therfore, at the end of experimental period, there
are no significant differences in brain weight among

e the groups.

g

@EN 3) Percentage Stimulation of Erythrocyto Alani-

S 3o

%l é—l %! ne Aminotransferase(E-ALAT)

=
il R

Fig. 1 shows percentage stimulation of E-ALAT
activity. When the conservative criterion for the

i i vitamin Bs inadequacy suggested by Sauberlich et
TEE al. (E-ALAT stimulation>>25% ) is used, deficient
E £ 8 groups at all ages showed inadequacy in vitamin
g—l gl 3;1 & Bs status. There was signifficant difference in E-
R g ALAT activity between the control and deficient
E group. Especially, at 10 days of age, vitamin Bs sta-
g § tus in the deficients(D) group is the poorest. Ds
. g E as well as control group showed an adequacy in
=22 ? g vitamin Bs Dy and Dz were also rehabilitated to
g g g “.3 % adequacy (=25% ). But their values were not rea-
%’ ;.f.’ é’ % & ched to that of the control group. These results
e E E indicate that a good maternal vitamin Bs status is
A g Eo very important to the offsprings, especially if
U-EI ,% g‘ breast fed. A good maternal vitamin Bs status re-

H 88 Eﬂ Zg \;C \;{. sults from high dietary intake of vitamin Be.

RRRELAE
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Fig. 1. Effect of long-term pyridoxine depleted diet on
percentage stimulation of E-ALAT activity of off-
springs.

4) Cholesterol Content

Cholesterol content(Fig. 2) increased steadily th-
roughout the 50 day period in all 5 groups. Choles-
terol contents of deficient group were significantly
lower than those of the control at 5, 21, 35, and
50 days. There were significant differences be-
tween the control and Dy at 21 days. At 50 days
of age, cholesterol contents of Dy and Ds; were
significantly lower than those of the control and
Ds.

5) Proteolipid Protein and Cerebroside

Proteolipid protein is considered as one of the
myelin marker during the development. Proteoli-
pid protein content(Fig. 3) also increased steadily
throughout the 50 day period in all 5 groups. At
5, 15, and 50 days of age, the deficient group(D)

T

BRAIN CHOLESTEROL {my/g)
=
]

—
50

N N 1 1 : 1
5 10 15 n k-

DAYS
C : control

Ds : deficient group supplemented at 5 days postpartiun
Dio: deficient group supplemented at 10 days postpartum

Da: deficent group supplemented at 21 days postpartum
D : deficient throughout

Fig. 2, Effect of long—term pyridoxine depleted diet on
brain cholesterol of offsprings.

was significantly lower than the control. At 50 days
of age, the deficient group(D) was significantly lo-
wer than the control and Ds.

Cerebroside content (Fig. 4) was significantly dif-
ferent between the control and deficient group(D)
at 10, 21, 35, and 50 days. The normal rate of increa-
se in cerebroside levels in brain during the postna-
tal development was.inhibitéd in pups from unsup-
plemented dams, and delayed in pups from deficie-
nt supplemented dams(Ds, Dio and Dz in postwea-
ning period. In developing brain, significant increa-
se in cerebrosides during 15 to 21 days were obser-
ved. Affer weaning increase rate of cerebroside
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Dy : deficient group supplemented at 5 days postpartum
Dyo: defidient group supplemented at 10 days postpartum
Dy : deficient group supplemented at 21 days pospartum
D : deficient throvghout

Fig. 3. Effect of long—term pyridoxine depleted diet on
brain proteolipid protein of offsprings.

was slightly depressed. Each of the lipid fractions
(cholesterol, proteolipid) in brain increased bet-
ween 10 and 21 days of the lactation. But the incre-
ment in the cerebroside content was the greatest
{about fourfold) among the lipid fractions analyzed.

DISCUSSION

The National Research Council® recommended
that 7mg of vitamin per kg diet was needed for
adequate growth of rat. The level of pyridoxine,
approximately 90pg/day meets this recommenda-
tion. Driskell et al” reported that vitamin Bs requi-
rement as determined by behavioral patterns and
biochemical assessment such as DNA, RNA, and
E-ALAT, appeared to be approximately 45ug daily

-y
=

BRAIN CEREBROSIDE {mg/g)
3 S
T T

o ’ L )

*
1 \ ] 1 i
5 10 1B 2 3 T e
DAYS
C : control

D : deficient group supplemented at 5 days postpartum
Dyp : defidient group supplemented at 10 days postpartum
Dy : deficient group supplemented at 21 days postparturn
D : defident throughout

Fig. 4. Effect of long-term pyridoxzine depleted diet on
brain cerebroside of offsprings.

for weanling and sexually mature male rats. Accor-
ding to Kirksey et al”, the needs for both young
and older pregnant rats possibly exceeded 192mg
pyridoxine/kg diet for vitamin Bs saturation for ma-
ternal liver, {fetus and fetal brain. Several investiga-
tors?’”* have suggested that the pyridoxine re-
quirement can be ascertained by determining for
the level required to produce a plateau in E-ALAT
enzyme response. In this study, pyridoxine - HC]
22mg/kg diet was used as pyridoxine supplemen-
ted diet, pyridoxine - HCI 1.2mg/kg diet as pyrido-
xine deficient diet. And these diets were fed throu-
ghout the growth as well as during the gestation
and the lactation.

In this study, it was demonstrated that long-term
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maternal pyridoxine depletion affects body weight
of offsprings. Especially before weaning, the differ-
ence in body weight between the control and defi-
cient group increased. This result means that when
maternal pyridoxine depletion period was longer
during the most critical period of brain developme-
nt, the effect on the growth of offsprings become
more severe. Growth is more affected by protein,
by food deprivation, or by pyridoxine-free diet®
than long-term pyridoxine depleted diet. Many in-
vestigators have also reported the similar results
of effect of pyridoxine deficient diet on the body

1--2)21)24)

weight of offspring

This study also demonstrated a significant dec-
rease in brain weight. However, total protein conte-
nt in brain was not significantly different among
the groups. Thus, the decrease in brain weight was
not a reflection of a decrease in total protein conte-
nt. Stephens et al”® suggested the possibility that
myelination might be affected in the pyridoxine
deficient rats at preweaning period, since the mye-
lin lipids contribute greatly to the total brain wei-
ght.

The adverse effects observed postnatally in body
and brain weights in pups of dams fed low levels
of pyridoxine for long term. This discrepancy in
brain and body weights mean that food intake of
dams may be depressed or may result in a reduc-
tion in the amount of available milk, or may be
too weak to suckle adequatley to obtain sufficient
nourishment. In the present study, food intake was
not correctly measured. But generally, food intake
of deficient dams was slightly decreased. Roberts
and Williams™ showed that vitamin Be deficient
diet resulted in decreased vitamin Bs content in
milk rather than in decreased milk production.

Several investigators®* reported that rehabilita-
tion during lactation did not fully reverse the grow-
th retardation of pups resulting from food and pro-

tein restriction imposed on dams during gestation.
However, in this study the effect of vitamin Bs defi-
ciency in dams on growth of their pups were almost
reversed when pyridoxine supplementation was
given. But the earlier supplementation given, the

better growth resulted.

121)

Some investigators'* found that vitamin Bs con-

centration by microbiological assay in brain was
significantly reduced in pups of dams fed low levels
of pyridoxine. Pang and Kirksey" found that the
conceniration of vitamin Bs increased during post-
natal development of brain except in pups from
deficient dams fed 1.2mg pyridoxine/kg diet. Tho-
mas et al’” reported that vitamin content in whole
brain cerebrum and cerebellum did not increase
during 5 to 10 days. William and Coniglio® found
little increase in pyridoxine content during 7 to
21 days in brains of pups suckled by pyridoxine
deficient dams.

However, in the present study, vitamin Bs content
in brain was not directly measured. Percentage sti-
mulation of E-ALAT was used to assess the status
of vitamin B in tissue. Some investigators™ repor-
ted that at early stage of pyridoxine deficiency E-
GOT (Erythrocyte GOT) is a more sensitive indi-
cator of vitamin Bs status than E-GPT (E-ALAT),
But recently several investigators®™ "™ have su-
ggested that changes in percent stimulation of E-
ALAT (EGPT) activity after in vitro addition of
pyridoxal phosphate is a more reliable measure
of the nutritional adequacy of the coenzyme form
of pyridoxine and would not be directly affected
by variation in enzyme activity rates occurring with
endogenous hormonal or chemical fluctuations.
They suggested that apoenzyme as well as coenzy-
me was reduced by the low level of vitamin Bs
intake. And they also suggested 9, stimulation was

significantly, influenced by age as well as diet. Kirk-
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sey et al®’ found that the greatest percentage sti-
mulation of E-ALAT was found in young animals
recetving the lowest level of dietary pyridoxine (1.2
mg/kg diet). This is in an agreeement with our
experiment. Values for % stimulation of E-ALAT
tended to be higher for the younger animal. This
result indicates that the younger the animal, the
higher requirement of vitamin Be.

The deposition of the varicus lipids in the brain
during 5 to 50 days of age was altered in whole
brain by the low levels of maternal intake of pyrido-
xine. Especially, the effects of pyridoxine depleted
diet on cerebroside, is characteristic®’, 'Sphingoli-
pids have also been shown to be reduced in pups
of dams fed pyridoxine-free diet and low levels
of pyridoxine in several studies"**. Kurtz et al?
found that sphingolipids were reduced 30g; to 58,
in brains of progeny from dams fed pyridoxine-free
diet from parturition. Williams and Coniglio®’ also
found low levels of cerebrosides in pups from dams
fed pyridoxine-free diet from parturition. Pang and
Kirksey" found that cerebroside content was signi-
ficantly lower in the brains of 12 and 21 day-old
progeny from dams fed 1.2mg pyridoxine/kg diet
compared with the control rats fed 19.2mg/kg diet.
Brain ganglioside values of pups from deficient da-
ms were also reduced™,

Results of our experiment showed that all lipid
fractions in brain increased from 10 to 20 days but
the greatest increase were found in the cerebroside
content. This is in an agreement with Davison and
Dobbing’s postulation® that myelination occurs ra-
pidly between 10 and 21 days postpartum in the
rat. Thus, it is confirmed that cerebroside is the
most specific marker in myelination.

Ceison and Waisman™ reported no significant dif-
ferences in the ganglioside content in'brain but
found the myelin lipids lower in protein-calorie re-

stricted pups. These authors suggested that normal
concentration of ganglioside found in the under-
nourished rats may indicate that the synthesis of
synaptic neuronal membranes, which contain grea-
ter concentrations of gangliosides, was less affected
by the stress of malnourishment than the synthesis
of myelin.

The deposition of various lipids was altered by
long-term pyridoxine depleted diet of dams. The
normal rate of increase in cerebroside levels in
brain during postnatal development was inhibited
in pups from unsupplemented deficient dams (D),
and delayed in pups from supplemented deficient
dams (Ds, D, D21) in postweaning period. Especial-
ly, cholesterol and proteolipid protein contents
were also significantly influenced by longterm pyri-
doxine depleted diet. A number of investigator®™
have employed proteolipid protein and cerebroside
content as indices of myelination and myelin integ-
rity. If this is valid, the pyridoxine deficient pups
might be expected to have reduced levels of myelin.
Especially, when the degree of myelination was
determined at 15 days. Electron micrographs sho-
wed marked decrease of myeiination in lower level
of pyridoxine diet group™.

The various parameters of brain development as-
sessed in pups from Ds were not significantly differ-
ent from those in pups of control dams. However,
some differences in brain development of pups we-
re evident when supplementation of dams was de-
layed to 10 days or at weaning. Especially, choleste-
rol and proteolipid protein of Dy and D were simi-
lar to values of unsupplemented deficient group
(D). These results indicate that brain development,
particulary myelination, was affected by a deficien-
cy of vitamin Bs prior to and including the period
of rapid myelination. Thus, the present results are
in an agreement with the postulation of Bass™.
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They postulated that this lipid abnormality and
others are a consequence of decreased myelin for-
mation resulting from damage of glia cell precurso-
rs which fail to undergo differentiation. Differentia-
tions of both neurons and oligodendroglia cells are
responsible for the marked changes in lipid content
that accompany early growth of the central nervous

system.
SUMMARY

Weanling female Sprague Dawley rate were fed
1.2mg pyridoxine * HCl/kg diet (depleted diet) and
22mg pyridoxine - HCl/kg diet{control diet). The
control and one depleted group were fed their diets
throughout growth, gestation, and lactation. Other
three depleted groups were fed the depleted diet
throught growth and gestation, and then pyridoxine
was supplemented by feeding control diet at 5, 10,
and 21 days postpartum. The brains were analyzed
for proteolipid protein, cholesterol, and cerebrosi-
de. Percentage stimulation of erythrocyte alanine
aminotransferase activity was also determined.

Body and brain weight were significantly lower
at all ages in depleted group than the control and
depleted group showed inadequacy of Bs at all ages.
Proteolipid protein and cholesterol were significa-
ntly lower in the depleted group at 10, 21, 35 and
50 days. The postnatal development of cerebroside
in brain was delayed in depleted groups suppleme-
nted at 5, 10, and 21 days. When supplementation
was initiated at 5 days postpartum, contents of cho-
lesterol and proteolipid protein were reversed. But
some differences in brain development of pups we-
re evident when supplementation of dams was de-
layed to 10 days or 21 days.
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