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Effects of Dietary Folate Content on Folate Concentrations and DNA
Strand Breaks after Alkaline Treatment in Immune Cells
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ABSTRACT

Folate, a precursor of the cocnzyme tetrahydrofolate, plays an important role in DNA replication and cell proliferation, and thus
could influcnee rapidly proliferating immune cells such as leukocytes and splenocytes. The effects of dietary folate on folate
concentratons of plasma, thymus, spleen and leukocytes were investigated In rats. The animals were rased for 6 wecks on semi-
purified experimental dicts containing Omg, 2mg, 4mg, 8mg folate /kg dict. Folate concentrations were determined microbiologically
using Lactobacillus casei(ATCC 7469), and DNA strand breaks produced by alkaline treatment were analyzed fluorometrically.
When compared to folate adequate diet, the folate deficient diet(Omg folate/kg dict) resulted in lowest folate levels in plasma,
thymus, spleen and leukocytes, and the highest DNA strand breaks in spleen cells and leukocytes. Dietary folate levels significantly
increased folate concentrations of immune tissues, leukocytes, and the plasma in 2 dose dependent manner, folate concentrations
being highest with a dict providing 8mg folate /kg diet. The percentages of the double strand DNA remaining in the splenocytes
and leukocytes after alkaline treatment were significantly increased with higher amounts of dietary folate in a dose dependent
manner. Folate intakes of 8mg than 4mg/kg dict was found to be more effective in the prevention of DNA strand breaks. The
results of this study suggest that increased folate intakes above the requirement level could improve DNA stabilities in immune cells.
(Korean J Nutrition 32(6) : 654660, 1999)
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Table 1. Composition of experimental diet (z/kg diet)
Diet
Corn starch 560
Powdered sugar 110
Casein 150
Soybean oil 100
Salt mixture” 35
Vitamin Mixture® 10
Groups” Folate content(mg/kg diet)
FD 0
FA 2
FS5-2 4
F5-4 8
Choline chloride 2
DL-methionine 3
Fiber, a-cellulose 40

1) AIN Salt Mixture(g/ks salt mixture): Calcium phosphate, dibasic
(CaHPOQ, - 2H,0) 500, Sodium Chloride(NaCl) 74, Potassium Citra-
te, Monohydrate(Ky;C,H:O; - H,0O) 220, Potassium Sulfate(K,50.) 52,
Magnesium Oxide(MgQ) 24, Manganous Carbonate(43 — 48% Mn)
3.5, Ferric Citrate(16 —17% Fe) 6, Zinc Carbonate(70% ZnQ) 1.6,
Cupric Carbonate(53 - 55% Cu) 0.3, Potassium iodate(KIQ) 0.01,
Sodium Selenite(Na,Se(; - 5H,0) 0.01, Chromiun Potassium Sulfate
(CrK(S0.); - 12H,Q) 0.55, Sucrose finely powered, to make 1000g.
2) Vitamin Mixture(mg/kg Vit. mixture): Thiamin - HC! 600, Ribo-
flavin 600, Pyridoxine - HCI 700, Nicotonic acid(Nicotinamide is e
quivalent) 3,000, D-Calcium Pantothenate 1,600, Folic acid(FD 0,
FA 200, FS-2 400, FS-4 800), D-Biotin 20, Cyanocobalamine(vita-
min B.,) 1, Retinyl palmitate or acetate(vitamin A) as stabilized pow-
der to provide 400,0001U vitamin activity or 120,000 retinol equi-
valents, DL-o-tocopheryl acetate(vitamin E) as stabilized powder to
provide 5,0001U vitamin E activity, Cholecalciferol 2.5(100,000iU,
may be in powder form), Menaquinonefvitamin K, Menadione) 5.0,
Sucrose finely powdered, to make 1,000g. 3) FD: folate deficient
diet, FA: folate adequate diet, FS-2: folate supplemented diet(2
times NRC recommended level), F5-4: folate supplemented diet(4
times NRC recommended level)
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#Hg d4e EDTA7F Egls QA Relde] go} 2
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acidE #71 0.05M sodium ascorbate-phosphate buff-
er, pH 5.72 &3-g T~239 EA§ F 12104 187
DHESHT. EF" €3S 1.500 X GollA 5E7F 4AR
A7l & g A dg £ o] &alych. 4= u)F
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& 0.1M sodium ascorbate-phosphate buffer, pH 6.
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AN A 5T A7 Ho|garEe] 7 wet v
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2mg AAFT A0l ¥AGTES dmg AT )9
GArET 9350 JelE HolA| Zoketl, B AN
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A7 &5 HA ehe7 AzkE] B vt

3. HISA WA DNA °1F YA BE Jk

G4 2Pl 2air ARAES] FAA} o Ego] I
ArbeA] gotrz] giste] vt B2 DNAE =
st gz AMElE & § o]F AR HPAHRE gold
k.

HIZAZA golslE o]F AN DNAS JE&2 4
ol el Wk frelHel Aelzt AvHp <0.0001,
Table 3). 4o|gikrio] S71gl mhebA] HIFAZY o]

Table 2. Plasma, spleen, thymus, and WBC folate levels of rats on experimental diets

Diet groupsimg folate/kg dief) Plasma(ng/ml) Spleen(pg/g tissue) Thymus(ug/g tissue) WBC(ng/5 - 10°cells)
0 709 + 0.60% Y0.144 + 0.01° 0.143 £ 0.23° “31.18 =+ 0.86™
2 41.70 + 6.24° 0332+ 0.39° 0.277 £ 0.30* 5796 + 2.11°
4 7204 * 6.59° 0.393 + 026 0.417 & 0.46° 8434 * 4932°
8 1024 + 9.41¢ 0532 £ 0.79° 0.628 £+ 0.1¢° 1234 + 4.64°

1) Mean #+ S.E. 2) Values with different alphabets are significantly different at p <{ 0.05 by Duncan's multiple range test
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Table 3. The percentage dsDNA remaining in spleen cell and WBC(%)

Diet groups

(mg folatekg dien Spleen cell Leukocytes
0 "M165 + 1.87° 10.52 + 1.25°
2 30.30 £ 4.28° 31.97 + 2.58°
4 33.01 + 3.93° 3751 + 3.32%
8 53.20 + 5.52° 46.53 + 2.20°

1) Mean =+ S.E. 2) Values with different alphabets are significantly di-
fferent at p < 0.05 by Duncan's multiple range test
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Aol Gt grare] W £ Uo) G 7FEE AT
o=zX |Y AE2] DNA o|F VAP A& ofuft
TS FeA 47 Y8 AZEde] go} g olF Ak

wn ooyl

B

HEREEEE 32(0): 654-660, 1999/659

DNAS] &8-S 7t TEE A4HEE o, H)3 Axd)
Wolsls ol% VAR DNAS| S 2o|gat gl
F7 82 11.65%°, 30.830%°, 33.01%°, 63.2%°2 ¢
Aoz F718Irh WEFe) DNA o5 2d FEEXE 2
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