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EFFECTS OF YITANIN A DEFICITACY O MEPATIC FOLATE METABCLISN
IN RATS. F L} 1g. University of Wisconsin,
Radison, M1 53706.

Mepatic folate metabolize was studied in vitamin A-defi-
clent rats (-A) and patr-fad controls {+4). Liver retinol
of a1) -A was less than 1.5 “zc. -A oxidized 15X less
{n,m) of 8 400 mg {ring-2-1%C]histidine (MIS) load to

and excreted 4.7 times as much (P<.03) urinary
foraiminoglutamate (FIGLU) a3 +A tn 24 hr. While the &-
tivity of hepatic FIGLU transferate, which catabolizes FIGLU
wsing tetrahydrofolate (THF) as cofactor, was uaaffected by
the vitamin A dsficiency, hepatic THF Tevels 1a -A given a
NIS Yoad ware decreased by 50% {P<.01), demonstrating that
less THF was availadle for FIGLU metabolism in -A. Concom-
1taatly, S-mathyl-THF (mTW) Tevels increased by 39X (P<
01} 40 -A whila formy)-THF and tota) felate levels were
siatlar €0 «A, <A exhibited a 43X loss (P<.01) in activity
of hepatic I?-for-,'l-ﬂtr dehydrogenase, which gensrates both
THF and the 4C0, from Tabeled HIS, while §5,10-methylene-
THF reductase activity, which generates maTHF, was increased
by 1% (P<.01) in -A. The results suggest that vitamin A
deficliency produces selective changes in the activities of
hepatic folate-dependent enzymes which, after a HIS load,
bring about an altersd distribution of folate cofactors and
a decraased THF concentration relative to +A. Thit would
account for the 1mpatred HIS oxidation and elevated FIGLU
gicretion 1a -A. (Supported by USOA Grant F82-CRCR-1-1153,
Callege of Ag. & Life Sciences and The Graduate Scheel.)
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ALTERED RELATIONSHIP BETWEEN REO CELL AND SERUN FOLATE IN THEZ
AGED, SUGGESTING IMPAIRED ERYTHROCYTE FOLATE TRANSPORT.
Susan Ettinger and Meville Colman. Bronx VA Med Ctr, Mount
Sinat School of Med. Columbla U, NY: Hahonesann U, Phila, PA.
We reported (Clin Res 32:688A, 1984) inability to conlirm
prlor reparts that folate deficiency Is more cummon in the
aged. Using rigorous sethods to exciude relevant underlying
conditions, we actually found mean serus and red cell folates
signiCicantly higher in aged subjects. To explore possible
sechanisms for this observation, we sdministered 2 mg oral
folic ecid daily for two weeks tO two groups of screened
subjects representing young {22-43 yrs) end elderly {67-90
yes) age groupe with similar initlal levels of serus folate
(8.5:2.4 vs, 8.0-3.7 ng/ml) and red cell folate (433:73 vs.
3852152 n¢/ml). Serum (olate rose only 2.0-fold in the young
but 3.7-fold in the elderly. In contrast. ecythrocyte folate
rose by 43% in the young coaparted with only 28% In the aged.
Consequent}y, differences were greatest when expressing serus
folate ay a percentage of red cell folate to compare the
utilization of c¢ircnlsting folate.

Baseline 7 days 14 days
Young {(SF/RCFV) 1.8+0.3 4.9:1.1 4.0:0.8
Aged  (SF/RCFN) 2.2+0.7 7.8-2.4 8.ls2.8

Although sisjlar at day 0. the difference wap significant at
day 14 {p<0.01). This say reflect iapaired transport of
supplesents] fnlote from wecus into erythroid precursors of
the sged, and may contribute to frequent folate deficiency
nbxervedd in Lhose with relevant underlying conditions.
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SOME EFFECTS OF VITAMIN AND MHINERAL SUPPLEMENTATION 1IN
HEALTHY YOUNG WOMEN. G, A. Spiller, T. S. Pattison,
C. D, Jensen, L. G. Wong, J. H. Whittam and J. Scala,

Forty two hesalthy young women attending Milla College
(Oakland,Ca) and conmumang their seals in the college
cafateria wors randonized 1n two balanced double-blind groups
and fed for 11 wveeks either & placebo or a vitamin-mineral
supplemant (VN3] (Vita-Lea, Shakles Corp., San Prancisco, Ca}
supplying approxisately the USRDA (United Stetes Recummanded
Dietary Allowance) of all vitamins, =zinc, irom, iodine and
copper and 60% USROA of calcium, 500 USRDA of magnesium and
45y USRDA of phosphorus. Serus and hematological valuas were
determined after 11 wesks and compared to pre-treatment
valuss which had been datarmined after at least 30 days
without any VM3, Mean sarum levels of vitasmine 312 and € and
folate increased {rom baseline on VIMS: M2 +2% pg/ml, C +0.%1
ag/dl, folate +7.40 ng/ml , all with p ¢ 0.05, while cthere
was no change for the placedo group. There wars no
swgnificant (p > 0.0%) sarm changes in either group for
vitaming A and € or any of the VS minerals. Serum ferritin
and rad call folate showed an increass for subjlects who were
balow normal levels tefore supplementation, but maan changes
ware not significant (p > 0.05). There weare no significant
changes in  any standard hematological walues and no
biochemical abarrations ia the routine serum chemistry
detarminations {p > 0.05). The health significance of the
biochamical changes found nesds furthar study.

ASSOCTATION BETWEEN FOLACIN STATUS AND SCHOOL PERFORMANCE T
ADOLESCENTS. J. €. Tsuil, J. W. Mordstrom and M. B. KohrafH
Huran Nutrition Ressarch Prog

Jefferson City, M0 $5101.

The relationship of folacin status to school perfo:
was {nvestigated in 302 adolescents ages 11-16 years atuy
ing junior high schools fn Kansas City, Missouri. Folac :
status was assessed by measuring folate Yevels in blood and
tn diets. Grade Point Average (GPA) was used a5 an index of
school performanca. Positive correlations between GPA and
serum folate (r=0.29, p< 0.001) and red cel) folata {r=0.14,
p<0.05) were observed. Morsover, the subjects who had
serum folates below 1.0 ng/ml kRad a significantly (p=<0.001)
1ower madn GPA than those who had serum folates above 3.0
ng/ml, Also, the mean GPA of subjects with red cell folates
Tess than 200 ng/m! was signiftcantly (p< 0.01) lower than
those with red cell folates more than 200 ng/mi. The GPA
scores were not related to dietary iIntakes of folate or of
other nutrients, based on 7-day food records. Hematological
tndices and other biochemical parameters wers also tested
statistically in relation to GPA scores; however, no rela-
tionships were found. The results indicated that folacin
levels in blood serum and red cells were the only nutrition-
ally related factors positively assocfated with school
perfcmnge in adolescents. (Supported by USDA Grant
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RENAL FOLATE ABSORPTION AND THE KIDNEY FOLATE BINDING PROTEIN
(FBP), MICROPUNCTURE INFUSION STUDIES, J, Selhub , F. Carona
art 5. NMakamura . (SPON: I.H. Rosenberyg) Uaiv. of Chacago
and Northwestarn Univ,, Chicago, IL 606)7 U.S.A.

The brush border sssbrane of proximal tubule contalins a
high concentracion of FBP with affinity for folic acid > 5-CH. -
THF 2> methotrexata. In the present studies we amployed micro-
punctura infusion of surface proximal tubule of Xidneyw in
rats to assass if FEP is involved in renal tubular folate
absarption. The surface tubules were microinfuged with pH 7.4
buffered_sclutions containing known amcunts of [P]folic acid
and [1%c]inulin. Urine collactsd was analysed for radicacei-
vity contents to datermine net [“Hlfolic scid tubular uptake,
The daca obtained indicace that folats absorprion is confined
primarily to the proxisal convelutad tubule of the nephron.
Absorption is saturabls and structure specific, with activicy
for folic acid 75%-CH, THF >>eethotraxate. Following microin-
fusion with & umnétnq dose of unlabelled folic acid, the
half life for the reganaration of surface folate uptake sites
is in the range of 7-12 ain. Data abtained from the measure-
ment of [hﬂ that remains in the kidney tissue at variocus
time pariocds after microinfusion, suggest that the half life
for the transcellular flux is 44 win. These dacta sugqest
that rensl tubular folate absorption begins with binding to
luminal FBf and is followed by internalization and transport
of the substrate into the blood. How the surface bound folate
pnters into the tubular cell and then exits into the blood
resding to be detaruined.
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DIETARY VITAMIN By AND HOMOCYSTEINE LEVELS IN MEN AT LOW AND
HIGH RISX FOR COROMARY HEART DISZASE (QMD). M. Swift and T.D.
Shultz, Departments of Biochemistry and Nuzrition, School of
Madicine, Losa Linda University. Loma Linda, CA 92350,
Pyridoxal phosphate acts as a cofactor in the conversion
of homocystaine (M) to cystathionine. Animals deficient in
distary vitamin Bg {DB6) accumulate H. in some specles, possibly
increasing tha risk of CHD. To explore this relationship
further, we assessed the interrelation of DBE with plassa #
levels. Pasting bloods were obtained from 9 men at low risk
{LA} and 3§ at high risk (HR) for CHD. BRach HR subject met at

 least 2 major risk factors. KR msan systolic blood pressure,

total cholestaral (1C), and TC/HDL-cholestarol ratica were
significantly higher than LR lewsls (p<0.05, p<0.001, p<0.001,
zespactively). CGroups were comparable by age, weight, height,
skinfolds. exercise and smoking history. Plasma free and
grotein bound N were analyzed by HPLC ssparation and alectro-
chemical detection. TC and NDL-cholesterol were determined
ensymatically. OB6 intakes wers estimated from & J=day diet
record, and wars similar, providing 84y (LA} and 69% (HR) of
the RDA. Mo significant differsnce was found for bound H
batween groups; however, sean fres N {(mol/l) differed sig-
nificantly betwesn LR (3.4%r1.30) and MR (5.5710,74) subjects.
Thezs ware asignificant negative corrslations betwean DR and
bound # levels for the ER and combined (LR, HR) groups
{r==0.71, p<0.005: re=0.49, p<0.05, respactivaly). These data
suggest that bound and perhaps free ¥ levels say be da-
creased by increased TR6é intake in humans.
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