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Folate Status and Plasma Homocysteine Concentration of Korean Adults

Min, Hyesun®
Department of Food and Nutrition, Hannam University, Daejon 300-791, Korea

ABSTRACT

We examined the relationship between plasma folate and total homocysteine(Hey) levels and the distribution of plasma folate and
Hcy levels from 204 Korean adults{(113 men and 91 women aged between 20yr and 6%yr). Plasma folate levels were significantly
lower in men{12.2nmol/L) than in women(14.6nmol/L) after conwolling for smoking and drinking(p < 0.05). Plasma Hey levels
were significantly higher in men(13.9umol/) than in women{11.8umol/L) after controlling for smoking and drinking. Plasma Hcy
levels were more strongly correlated with plasma folate in women(y = - 0.321, p < 0.05) than in men(y = -0.202, p < 0.05),
but the difference between men and women was no longer statistically significant after controlling for plasma folate concentration.
Prevalence of mild homocysteinemia(plama Hey »> 15pmol/L) was greatest among subjects with lowest folate status. These results
indicate a strong association between plasma Hey concentration and folate status and the poor folate status is the strong causative

factor of mild homocysteinemia. (Korean J Nutrition 34(4) © 393400, 2001)
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1) gMAL FEYAGE AST ALT B4

o AF A AY AA} o) F 12417 327 F AAY
< APt FAd o] &30l A7 HAA AFEA7
(Sysmex K1000, €&}2 49 g4 229265,
AST, ALT B4AEE gy 7z482 o359
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2) 2% g 5k 2o

AMF9 G T2 Lactobacillus casei(1., casel, ATCC
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Table 1. Baseline characteristics of Korean men and women subjects
Men Women
Numbers 113 91

Agelyr)® 421+ 97 415 + 127
Current smokers(%) 593 1.0
Alcohol consumption(%) 74.3 220

Total cholesteral(mg/dl)” 1915 + 42.2 1804 + 324
Hemoglobinig/dh)"” 150+ 1.1 125+ 14
ASTY 322 £179 266 + 146
ALT” 250 + 14 184 +11.7

1) mean + standard deviation
3) ALT(Alanine aminotransferase)

2) AST{Aspartate aminotransferase)
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% 7t AR} ZAL AL 88 SusiA e 92
B olg Bk DTV} Gad sloz Algwrt,

3. 40 H -4 B goY TRNAHY EE

HA zAldde] g @4 gabsEE 13.30nmol/L
(544 11.54nmol/L) .29, 2.00~45.80nmol/L Al
of Z¥Ho A & - ddAte EFgAe] NERE
T Fig. 19} 2l 9% g%+ 12H(14.65nmol/L)
7b FA3H12.29nmol/L) B} Ekor, Fi3 d2& 4
HE AT F ANCOVAE o3t vlustslg of 2]
7 p <0.05 TN g2 Zol7t AU HTable
2). AN FEE 71T HAY o, W@ ddxEY
17.7%, A A5 7.7%7F G4t AP, o
AAFFENE FA 42.5%, A2} 28.6%F. Vel FALE S
FAt FRgel7t Axteot Y A4z Table 3).

HA A AR Hd 8 3EAIZH FE= 13.01
tmol/L(Z% 3k 12.44pmol/1) o12m . 4.13~45.80pmol/
L Atelol £E5 e 3l & - W Z2ARNEA] 84 32
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Fig. 1. Frequency distribution of plasma folate concentration in Ko-
rean men and women.

Table 2. Plasma folate and homocysteine of Korean men and women by age

Folate{nmol/L)

Homocysteine(pmol/L)

Age
Men(n) Women(n} Men Women

20 1210 + 552" ( 12 1241 = 7.042 (25) 12.44 + 3.08™ 12.44 + 455"

30 1087 £ 463 (31 1343 £ 529 (12) 13.48 + 3.38 10.62 + 3.54

40 13.37 £ 824 ( 44) 15.83 + 6.14% (29) 14.44 + 4.47 10.41 + 4.59

50 1176 £ 434 (17 15.84 + 7.82% (14) 1441 + 6.25 15.17 + 9.66

60 1325 +7.04 ( 8 20.03 +£13.24° (11 1430 + 2.06 11.22 + 2.67

Total 32291649 (13) 1465 = 694 91 1395 + 426 1183 + 556
P(for trend by age) < 0.05 NS
Plior trend by sex)” < 0.05 < 0.05

1) mean + standard deviation

N.S.: no significant difference in the same column

2) Different superscripts in the same column indicate significant difference(p < 0.05) by Turkey's multiple comparison test
3) Sex difference in plasma folate and homocysteine was adjusted for smoking and alcohol consumption
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A2HQ) FEE @A 13.95mol/L, <3t 11.83pmmol/LE
(Table 2), 259} F4L FA 5t ANCOVAR v)wats
& 1 FrelHog Aoz} glitHp <0.05). ol & -
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Fig. 2. Frequency distribution of plasma total homocysteine conce-
ntration in Korean men and women.

Table 3. Assessment of plasma folate status in men and women

Criteria of plasma Number of subjects, n(%)

folate(nmol/L)” Men Women Total
<68 2090 17.7%)" 70 7.7%)  27{ 13.2%)
6.8-11.2 48 ( 42.5%)  26( 28.6%)  74( 36.3%)
> 1.2 45 ( 39.8%) 58( 63.7%) 103( 50.5%)
Total 113 (100%) 91(100%)  204(100%)

1) Plasma folate levels were assessed by Herbert's standard
2} Number of subjects 3) Percentage of subjects

Table 4. Pearson's correlation coefficient between plasma folate and
homocysteine in men and women

Men Women Total

Correlation coefficient, ¥ -0.203* -0321* -0.301*

». p < 0.05, significant p-value

4. A% Yp TRAIAEQIS AT

g GAt TRAZERQ] T Alole] AddAS FAL
a7 $istd - oAy 94 Gakat TR A AH<Q AL
ole] AuATE Zzt &AM Table 4). Hate] 74
T W97k Pearsond] 4@ A(vI= -0.321(p < 0.05)
A g2 y= -0203. p <0.05) 2o} ] & &9 A4
A BYonE &9 g A dat e A
2Rl F & Alolg] daAe] o & AoZ A

4 3RA2HS EE 8 i FFHE FA)E]
7] fEte] ¥F Qs AT E JEe R ERFdly
ZALELET (Table 5). o] ™, A 1AHEH ] 94t 55 W4
(2.01~8.57Tnmol/L) = B4t A5l Al g] dabrF (<
6.8nmol/L) 3 A2 frAlSlE e A 2AHE9 S JaEs
HH(8.58~11.64nmol/L) = FAHAH 4 (6.8~11.2
nmol/L) & FABkET: AA didatsd 83 gibsxrt
1 g i 1AHEY) 83 SRAAEHY 5501 AR
Edor, i Ert ¥5E 37 TRA LS B
frejA ez yghet, 53] Git JHdEst 7 s Al 4
AREAY o 84 3 RAIZHQ Frt #3438 vl

FRAZERJAESE Ao o ARHE 7|EE gAE
7ol AlolE tER DG e TR BAE BHA F
st gl Ageint, 8 £ A 2892 ¥ 571 15pmol/
L old?l A$E Av|d SRA|2HldFoz Bid o,
A 429 o] 49 dAFE FToA TEA2EH I HF9)
WAE(12.0%)0] A 1AHES oldte] 94t FrelAe] b
A& 353% Bt GR35 Weko v =2 (Table 5), 2% g4
FEE B2 FEoE fA5R Ao TEAAHJIE S
WA Gl o A7) 28] 8 2oz Alztgr,

Table 5. Plasma homocysteine concentration and the prevalence of mild homocysteinemia by the quartile percentile of plasma folate in

men and women

Classification of Plasma homocysteine(pmol/L)

Prevalence of homocysteinemia(%s)

plasma folate” Menin = 113) Women(n = 91)  Totalin = 204 Men(n = 113} Women(n = 91} Totalin = 204)
1st quartile 14.48 + 4.225‘\W 15.89 + 8.52*" 14.98 * 6.05° 30.3% 44.4% 35.3%
2nd quartile 14.40 + 5.10 1155 + 2.81% 13.45 + 4.64® 41.7% 11.8% 29.3%
3rd quartile 13.14 £ 390 12.30 + 5.09° 12.70 + 4,54 25.0% 18.5% 21.6%
4th quartile 13.21 + 3.04 8.99 + 2.,55° 10.81 £ 3.46° 22.7% 3.6% 12.0%

1) 1st quartile: 2.00 - 8.57nmol/L, 2nd quartile: 8.58 - 11.64nmol/, 3rd quartile: 11.65 - 16.34nmol/L, 4th quartile: > 16.35nmolL

2) mean =+ standard deviation

3) Different superscripts in the same column indicate significant difference(p < 0.05) by Turkey's multiple comparison test
4) Differences in plasma homocysteine among different folate level groups were adjusted for smoking and alcohot drinking

N.S5.: not significantly different in the same column



Table 6. Effects of alcohol drinking on plasma folate and hemocysteine

HESER S 34(4): 393400, 2001/397

Men Women
Drinker{n = 83) Non-drinker(n = 30) Drinkerin = 20) Non-drinker{n = 71)
Plasma folate(nmol/L) 1218 * 6.57 1240 + 6.36™ 12.08 + 5.03 16.56 + 10.06*
Plasma homocyseine(mol/) 13.97 + 4.38 14.12 + 3.69™ 12.66 + 6.07 1151 £ 532"
1) mean =+ standard deviation 2) Difference by alcohol drinking was adjusted for smoking
N.S.: not significantly different within the same column = p < 0.05

Table 7. Effects of smoking on plasma folate and homocysteine in
men

Smoker(n = 67)
12.39 £ 6.82

Non-smoker(n = 46}
12.03 + 6.03°

Plasma folate{nmol/l)

Plasma homocysteine
{molil)

1) mean standard + deviation

2} N.S.: not significantly different in the same raw

3} Difference by smoking was adjusted for alcohol drinking

13.87 + 4.42 13.99 + 3.96™

B | " gRAl=He Fee] 9Q0BeIt 17.6
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B A e d4q B 2048 gt 8% o
At ZEA2EH FEE SA48AM 1 AAAAE B
Hut. "4 FAbsrEs 92H14.65nmol/L)7F F4H(12.29
nmol/L) B.r} £3tor(Table 2), A% ¢2& HFHE
EAI8 & ANCOVAE ©)83to vastg g of FolF
p <0.05 F2dA o] 83 e rrt fodo= 2
o7 isich B FWA2EH T2 FA 13.958mol/
L, 94 11.83mmol/Le2 HAl7} A3 1y froHes =
& 7og 2AEAHTable 2). &3¢ FAQRE FA|
&o] ANCOVAF o438t vaatgls o feJ5&E p <
0.05 el A JFigte) 84 ZRA2HY w2 Alolst
el Foiet. o) ¥ gaeEE BAEUE W ¥
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29 G 4%, AY 58 2 FA589 Aol 1918
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2 AHE fAE T de A4 2 Aggne 93 38
Al 2B FEE WA Ak B d 7 Ug A2
2 Holct oje} e 45 gt el W g 5
RAZERQ AN A oate] 45 FREn o FaistA
el tHTable 5).

Ao hZ 4 G EE A da o] A g
T A% FETE ShEhe AWOIReY B IRA L
121 T Al ot 72391 Atelr YUtk Table
2). ol% HixHoz xS Yo E 2AME Sehlub &
o] @7%l| <shd Aol wE WG FaeEE F4HQ
zho)7h glAAIRE ZRAAEHRISY FEE P EF A%
et B2 FoFeedA FrhEE A2 AT o
F A2 Aol AT SR dEdAM o A
ojd 7= 3lem, & A-gellA] AN 4 AR AL it
A7t FEA YULPE o F B3 AFrL AT Ao
2 129 Gartler $%& d#o] BolA4Z cystathi-
onine B-synthase, uroporphyrinogen I synthase 9

Moo

o

glucose—6-phosphate dehydrogenase %9 TREA|2H|
2 dirtsl AHE TS B4o) AFEo] EF SEA2
B2l Fx71 5712 T e HLE AEEnh

H2 Z27] 88 d8abse 8% IRA2HY 55
7 A7 R PR & 08 ZAE 8 SRA|~
g2l FEE U FASRs Aol A¥aA dge] o 3
Lol Fog Flez Aerhu 9k ¥ Stampfer 54&
SRAMAHS FE7} 15 8mol/L o142l dAd ol 14. 1pmol/
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=2 Hudigith 38 ALl #AANdEEE &
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gt 7)) AA T e}, TRAAH LS Eae) P4
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g9 s L A9 ) B3 F4 58 24shs 7
T2 7 dor ojfg AR 7]5E0] ERA:
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o BUAE fudtE Ao g g o

2738t Al o A ZAuldt FRAAHSER(> 15mol/
L)gte] FYg ALEAY A9 dA4e 2% Fosid 8
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A Ao APEEE AL F glo 7lEL 22 %
B ZRA2HG FEE QS o] &2 AR 35
HAl g Aoz pu=nh? gty ERA2HIEE
& Qe wE gbgiE e AgaAARe U ¢
& oS- dag Aoz BuEy gl

Kang $7° ©)3}8 5.10-methylene tetrahydrofol-
ate reductase(MTHFR)= 44 32 Jehln,
C677T el ¢olst MTHFR &4%7} A3ts+= T/T
FAAEE 1A AEEe 83 aRA2H sEE P4
(C/C) B o|FAFFI(C/TIY AFEEY & Zleg 2
ALEIA). ojEig MTHFR A E Adh= A0k 524
€1 F | Heloz Agaly x7] @A P Bd
sof glon® niz] aAdde] HAF YPegloE
A gt ¥

Fabs=rt A 8 2 o)) 39 A3 4AHE
A8 vekd o 42l of4e] 3 SRAAHQY FEE
o]x oz ygtow(Table 5), £3] G4 SW el 713
G5 d A4AHEHY o FF sA2E<Q B2t FA3
ol gRAIAHAEE WG] K PEos @olvHTa-
ble 5). -4t AFRES tiare 2 ZAE A7 E7 ol
Hag de]] ofabd feluiet AlSE 7Rl date] A
AYA] vl go] ko uE o)Fe] G4t FdEE A
gt Aol SEAAHRIESY WS Y o g E
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£ dteMe a2 A9 FUE dide s "y gat
7 ZRA2H FE #3805 Wty FHEAAE 2}
stz A, A, FE 2 S50 87) ool uA= dEde
AT AT oAl A7) d3E EXe 2 did A%
AR A g 200]~60tH A 3 - Jg=E 1134,
oz} 91H) 24 tiA T} FAAGof] AFE= AlgEeINU

1) A4 ZAbdbdale] 37 8% FateEE 13.30nmol/
L{ZF%E 11.6nmol/L) o1noen, 2.00~45.80nmol/L A
old] 3= gldct ¥F by T 2H14.65nmol/
L)7F @212 29nmol/L) B} Egton), ) 492 4
FHg Eal% F ANCOVAE o) &ala] vwalyle o
& p <0.05 FEAA 932 o7t Ut

2) AA A Az 7 " TRAAHY FEE



13.01pmol/L(F4 gt 12.44pmol/L) ©131em, 4.13~45.
80umol/L Atelel EE=o vt FF TRALHS F
=x 33 13.95pmol/L, @A 11.83mmol/L o)9.eH 25
¢} EAAEE ZA§ 5 ANCOVAR HuHEE dd=
fFe# oz zel7) ek p <0.05). o|HF - 1zt
9] zlol= ¥ gt s SAS T v E o feobH
o} o}, wetd, Jie] 8 TRA4HQ w5 ¢
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L-oflgk f-97Q) Aoy} Yehgon dRe] ¥EFF 37t
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ubz} GelHel o]z} gisith W At} TEA|2HQ
¥ 5 Ato]9] Pearsond] A@ATE oA A5 y= -0.
321(p < 0.05)2A4 FA(y= -0.203, p <0.05) Ert o
8 2o ARFAE nyoua ozl glo] £ W
o Aol o Ae HoF ZAIESU

4) 84 dibszr A E5l A3, 4AREH E vERE
) €4 SEA2HQ FEE foH o dgton] 5 ¢
Ab GRALE I} 71 o E 3 A 4AREY Y o B SRAL
B¢l H571 #AF Btk A4 ol gy diEE F
FolA FEAAHNEZF Y TAE(12.0%)°] A 1AHEH
(35.3%) ol8le] G4t TEollM B}l ¥ FFoR Ugjon
Z, B4 AT EE S FEE AEHE fRsE Aol &
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GRE oyt 84 gatat SRAZEHR Fed 0]
e QEE T 45 F99H49 FFE FA g
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