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ABSTRACT

We investigated the effects of dietary folate supplementation on plasma homocysteine, vitamin B, and hepatic levels
of S-adenosylmethionine (SAM) and S-adenosylhomocysteine (SAH) in diet-induced hyperhomocysteinemic rats. All
animals were fed 0.3% homocysteine diet for 2 weeks, then they were placed either on a 0.3% homocystine or no homo-
cystine with or without 8 mg/kg folate diet for 8 weeks. Homocystine diet induced hyperhomocysteinemia up to 3.5-fold
at 10 weeks (28.0 = 4.8 p«mol/ll vs. 7.9 £ 0.3 pmol/1). Dietary folate supplementation caused a significant decrease in
plasma homocysteine levels which had been increased by a homocystine-diet. Also, dietary folate supplementation made
them return to control levels at 4 wk when the diet was free of homocystine. Plasma folate levels were markedly decrea-
sed with homocystine diet with no folate supplementation. Plasma vitamin B,; did not differ between groups. Dietary
homocystine increased hepatic levels of SAM in folate supplementation group at 10 weeks (p <0.05). Dietary folate
supplementation increased hepatic levels of SAM/SAH ratios in homocystine group (p <0.05). In conclusion, dietary
folate supplementation can effectively ameliorate the detrimental effects of hyperhomocysteinemia. (Korean J Nutrition

36(8): 811~818,2003)
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Table 1. Study design

BESES e 36(8) 811818, 2003/813

Dietary treatments (wk)

Treatment group

1 2 3 4 5 6 7 8 9 10
C C C C
H(+) FD FD FO
H(-) FD FD FD
FH (+) O F F
FH (=) FD F F

After the first 2 wk of homocystine diet without folate, diets were changed. The letter represent the diets available, with C: Control
diet, FD: Folate deficient diet, F: Folate sufficient diet, Dark area: Homocystine diet, Light area: Homocystine-free diet. The treatment

groups are designated by the diets offered

Table 2. Diet composition

Ingredients Hey-free diet [C. H (=), FH (=)1" Hey diet [H (+), FH ()]
g/kg
Cornstarch 466.8 463.8
Casein 140 140
Dextrinized cornstarch 155 155
Sucrose 100 100
Soybean oil 40 40
Fiber &0 50
Mineral mix® 35 35
L-cystine 18 1.8
Choline chloride 14 1.4
Tert-butylhydroquinone 0.008 0.008
Vitamin mix with or without folate™ 10 10
Homocystine 0 3

1) C: Control group. H (—): Homocystine free group, FH (—): Folate sufficient group without homocystine, H (+): Homocystine

group, FH (+): Folate sufficient group with homocystine
2) AIN-93 mineral mixture

3) AIN-93 vitamin mixture provided 0.008 g folate/kg in supplement diets [FH (=), FH (+)1, 0.002 g folofe/kg in control diet (C) and 0

g folate/ kg in deficient diets [H (=), H (+)]
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Table 3. Daily food intake and weight gain of experimental rats

Experimental period (Wk)

2 4 10
C 22.2 £ 1.0™ 254 + 3.0% 206 £ 1.0°
H(+) 309 + 5.1 198 +1.2° 19.4 +0.5°

Food intake (g/d) H(-) 249 £ 1.6% 23.7 £09°
FH (+) - 200+ 1.3° 20.7 £0.8°
FH (—) 20.1 +3.4° 20.7 +0.7°
C 29.8 £ 8.1 25.0 = 2.8% 159 + 4.0%
H(+) 346 +55 18.1 +3.9° 19.4 £ 3.1

Weight gain (g/wk) H (=) 357 £+ 5.0° 176 £ 1.1
FH (+) - 192 £ 1.5° 11.6 =08
FH () 313+28° 125+ 25

All values are mean * SE (n = 6)

1) Not significantly different compared to the value for control rats by student’s 1-fest af p <0.05. Values within a column with different
superscripts are significantly different at p <0.05 by Duncan’s multiple range test

Table 4. Plasma homocysteine concentrations in experimental rats

Experimental period (Wk)

2 4 10
C 7.1 £ 0.6 65 = 0.4° 79 = 0.3°
H(+) 18.7 + 2.4* 262 + 25° 280 + 48°
H{-) 147 = 07° 257 = 25°
FH (+) - 163 + 1.2° 10.0 = 1.0°
FH (=) 102 £ 0.7° 81 + 0.7°

All values are mean = SE (n = 6)

#+: Significantly different compared to the value for control rats by student’s t-test at p <0.01. Values within a column with different
superscripts are significantly different af p <0.05 by Duncan’s muttiple range test
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Table 5. Plasma folate and vitamin B2 concentrations in experimental rats

Experimental period (Wk)

2 4 10
C 1184 = 140 980 79° 1023+ 235°
H(+) 323+ 24* 228+ 44° 196+ 1.6°
Folate («mol/l) H(-) 242+ 1.4 1565+ 1.6
FH (+) - 1015+ 104° 103.7 £ 13.0°
FH (-) 133.1 = 18.1° 118.8 £ 20.5°
C 9928 = 880" 852.4 + 197.1 881.0 = 119.0
H (+) 978.4 + 157.8 892.4 + 172.8 910.7 = 173.6
Vitamin By, (pmol/l) H(—) 967.6 + 209.7 586.3 = 925
FH (+) - 989.1 = 788 8775+ 97.3
FH (-) 7753 = 383 7695+ 766

All values are mean = SE (n = 6)
«: Significantly different compared to the value for control rats by student’s t-test at p <0.05. Values within a column with different
superscripts are significantly different af p <0.05 by Duncan’s multiple range test

Table 6. Hepatic levels of SAM, SAH, SAM/SAH ratio of experimental rats

Experimental period (Wk)

2 4 10
C 140 £ 0.7™" 132 £ 00" 14.5 + 0.0®
H(+) 137 £ 0.6 143 £ 09 15.8 £ 0.7
SAM ( zmol/g tissue) H(-) 129 £ 0.7 14.5 £ 0.6
FH (+) - 138 £07 175+ 1.1°
FH (—) 128+ 1.0 134 £ 0.7°
C 8.7 £ 0.0% 9.1 +01% 7.6 +00%
H(+) 121 + 1.1 125+ 1.1 127 £ 26
SAH ( z2mol/g tissue) H(—) 88 =07 8608
FH (+) - 90 %26 7.3 £01
FH () 69 %10 78106
C 1.6+ 02% 1.5+ 01" 1.9 +01%
H(+) 12+02 1100 1.3 +03°
SAM/SAH ratio H(-) 15+ 0.0 1.7 £02%®
FH (+) - 1.7 £ 06 24+02°
FH (=) 19 + 0.1 1.7 + 0.0

All values are mean * SE (n = 6) ’
1) Not significantly different compared to the value for control rats by student’s t-test at p <0.05. Values within a column with different
superscripts are significantly different at p <0.05 by Duncan’s multiple range test
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Table 7. Relationship between plasma homocysteine and other
parameters

Pearson correlation coefficient

Folate —0.66745***

Vitamin Bz ~0.02330

SAM 0.06304

SAH 0.11684

SAM/SAH ratio —0.09065
*++: 0 <0.001
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