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ABSTRACT To investigate the effects of a vegetarian diets on the vitamin B status and homo-
cysteine (Hey) levels in elderly Taiwanese, we analyzed plasma folate and Hey levels in 47 vegetar-
jians, 314 occasional vegetarians and 1056 non-vegetarians aged > 65 years, sampled from the Elderly
Nutrition and Health Survey in Taiwan (1999-2000) (Elderly NAHSIT). Results showed that the av-
erage plasma Hcy levels of vegetarians (14.3 £ 0.6 pmol/L) were significantly higher than those of
occasional vegetarians (12,5 £0.3 pymol/L) and non-vegetarians (12.3 £0.1 pymol/L). The vegetarians
had significantly higher levels of plasma folate (13.1 * 0.8 ng/mL) than the occasional vegetarians
(11.1 £ 0.3 ng/mL) and non-vegetarians (11.4 £ 0.2 ng/mL), and a better vitamin B, status as-
sessed by the levels of the erythrocyte glutathione reductase activity coefficient (EGRAC, 1.00 +
0.02), but lower levels of serum vitamin B, (381 + 36 pmol/l.). There were significantly higher
prevalences of vitamin Bi, insufficiency and hyperhomocysteinemia (Hey > 15 pmolfL), but lower
prevalences of vitamin B, or Bg insufficiency in the vegetarians group than those in occasional veg-
etarians and non-vegetarians groups. After adjusting for several effect factors, the plasma Hcy levels
in the elderly with a vitamin B,, insufficiency were significantly higher in vegetarians than those in
occasional vegetarians and non-vegetarians, but in those with folate, vitamin B, or Be insufficiency did
not significantly differ among the three diet groups. Therefore, maintaining a good vitamin By, status
should be emphasized for vegetarian subjects to avoid elevated Hcy levels. In addition, occasional
vegetarians had the lowest prevalences of hyperhomocysteinemia and lower prevalences of vitamin
B, or By, insufficiency compared to non-vegetarians, suggesting that further study may be worth while
to investigate whether an occasional vegetarian diet is more beneficial for the elderly.
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WITIRERFesaH - FEDIEEE (homocyste-
ine ) BE FA-EERBIIKERVEILERET O -
EEERE R R — S TRAVIE A IR TR - RERERE
PR S AT Y - HREERE » HAERB,
B, B By, TEFIEBEIEES (RBHEFE T - D 7EE 0
RFAEEG P 0 —SifFeie HEER - 4R Bs
B BEHT - SR FEEMERERE B Y
BTN DS ia it 4R B, BFEPE R
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HAREEFEEN N » A EREMIERIBEEE R
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BIERE) HEEEAER » #4% B, B, B,
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REREFEREESRE =B LHEEE
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ERYKIE  MREEFNEBRENERS - KZ
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EEE AR mATER A () c EEA P
ERMIBHRAE ZHAER B, BINEHEMAHEE
# Bp BERRIEREE - HINRFE-EHRERE
EFERE - HEE A Y BURTZE R I ST BEEE R
43 Bn BE - AIDMERREEINER MR
FERITEEITEE « 58 » Haddad & A DI EBIINE &
EIER BEH B RIER - AlfEHReE I
HFEREEHWENRIERES » HIIFEHESR B B
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DA BB SR SRt TR A TRERE » BB
A HRFMEREENHEERB BRI » 7FK
FAIT R B R RBSHE £ R B BB IR B &%
EEM RIS - KL RIS
TEEMEE ANEREFRRKIFAE 1999-2000
( Elderly Nutrition and Heath Survey in Taiwan; Elder-
ly NAHSIT) FHEHHY 65 A -2 A Rtfstiis:
THERR - BMERHEIERENGEEAMER B
BEREMEEFELPERIEE ; WEREHEESR B
REHAE  HRE > BREEIERarZ AL
R ERIRE R

MRERTE

— RHRESRUNE

TR EEER RERRRRREEEER
e T EEMEE N EBRERIATRZ 1999-2000
( Elderly Nutrition and Heath Survey in Taiwan; Elder-
lyNAHSIT) 518 Y - At ERIF A ER
EHRTEERLZ 65 BDA EAFRIERA 1417 NZIHR
ST MAREERR B [F L IR RIR B - BRI SR &54H
RS ITEIEE B - MR i EaEd s
HER - BREER - TR - BE > BE - BERE
FPIREE ~ MYBHUEEET » AL ERERDE H ACE RERE
{%8% (erythrocyte glutathione reductase activity coef-
ficient; EGRAC) - [ 4% B BE 7t 7% B2 (pyridoxal
phosphate; PLP) ~ [M7E#EA SR By ~ HiFt - IEIHEL
R - EARFFEF - DUZFRER = 30 R/AK
>3 B/REEHERFR | IZRHFER <30 KA <3
BIRETEREMRE - AHFFEHLWE 47 ARR
EAN (&% IR BEREDER) -

— ~ IERIERER DT

RFEWEZAELE MK - A S EDTA #1
B2 2 mL EEH » REZMIEEARER K
B E - BUBMAEL - FE—/NFREL > 2R
MERERATIMER - 45 ERE D E R BN RE AN
W IVE BB R R E BT — T0°CH4 Bl
FEF o WEIE ST AR5 SR 2 E NS
3¢ 43 #1 & (IMMULITE 2000 analyzer, Diagnostic
Products Corporation, Los Angeles , USA) 4347 EER
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BRMEEESNT « MIEZBBIRERER RS
&% (folate binding protein, FBP ) BE#EPIEE - [k
FBP HWIEMAFE MG SHES - EF alkaline
phosphatase fZERAVEERSSELIY) (lignand-labeled fol-
ate analogue) - B EE{FHIAR APV ER AR
FBP ARG S E - fae SUHE 30 /35812 » IO LR
= adamantyl dioxetane HF @ SEERSKELIY) S
9 alkaline phosphatase S EMEREE T » RELE
BHEE FEELEIREE - RIBEERE
ERMARE -

F 2B R B~ 4 47 B 2 DL dithiothreitol

(DTT) #HEE BRI R E ML B B R R B RE R ]
FRHERER - PLIFRERBAY [F] iR I F RS P B SR
% S-adenosyl-L-homocysteine (SAH) 7% » EHiIA
anti-s-adenosyl-L-homocysteine antibody 7 s-adenos~
yl-L-cysteine fluoresceinTracer + SAH J labeled flu-
orescein Tracer & A MHF FEMRTIEE 7 F LHOE & (L
B EEELEEEE (polarized fluorescent light )
SIEEZ - & SAH K EFENRIEMII DT HET
BERET - RE—ER (BR) iRELREE » I
R S ER RS Y - ERETEE A/ N8
HATFHEEER  ETR-NBESYNSFER
A AlEFENE  REIBEARBEER; 2 FER
/N BISEESR - SRREDOERBRAZ /N o I R
AR L G E E AR [F ~E R BRI -

\ BRIEERDHT

FH/4 Elderly NAHSIT £% Ff 43 @ FEHS SR s Hh sk vk
EITHIRR - B BRAZRERENHEE - WArEER
%58 Survey Data Analysis (SUDAAN ) #rEEhotE
BREE - #fiEt o HTERF SASTREZEST - MATEEEEL
p<0.05 BIE¥E - T~ BMREEIERAEEE
I FME » DL one-way ANOVA %t B34 -
Duncan’s multiple comparison #EfTiE  1E LIS
HH DL — i R, (General Lineral Model; GLM)
Ol E S BIERBRRE BMEREERE
EEEEEVIGENEZR M  EIRE s =R
LHRE

R

—  FRREMRENZ AEIRFIEERES
BfE

WEERM e T BEEENERERIRIEE
& 1999-2000 ; (Elderly Nutrition and Heath Survey
in Taiwan; Elderly NAHSIT ) SERTIEEZ 65 Rl
EEEANWAGRERRET - oBEATHEMmEE
[FIEREAZ IR - SRR 13.3 pmol/L » 207y
10.6 umol/L 7 - FEMERINYPE BB EEE BT T » L
B AR E AR MR IR -
faRIINTR— - BFIERETROEBEZ AR
SRR R A E R IR T T B
T 22 A B S P AR R S B BR R (R A BB 5
HUPETRIZR 20

FEHHFHES  REF AL PIRREE19.8
T KMG 4% BIREE 314 i1 PIRREE
20.7 £F + #91k 25% - DR 1056 fIJERERIEA -
HAER A RRARRIIR R o AR -
FiESEXERNTR R BMRREERE
B ANEE - BREERY - MBNBRERE - K
HERREAATIRE E RIS - W R - RAEmE
FEANNLZHERS - BRBMEN=R - ENzReyZciE
EEANRBEABNAGZS - FREXMILL
Pl (21%) BEBRBNRE B %) HIERE
(25%) HIEAD 3 ERIEWEELE] (0% ) A
BMRE (3.5%) EIERR (9.6%) BEAD - BH
TEREEEEEVELBEERE - TERE -

" FRARERREENZAMPHELERB

E IR RIRE

RN - FRESEZERTR R
& BRREIERREAM T F-FPER - 3
® ~ EGRAC ~ PLP Biff4: 3% By, HUIIRE - BE
EARREMRFE LI PRER 143£0.6 p
mol/L HEEREMERRAIERRERNEAN (p <
0.05) - [LASREASERTRI—EBR - KBS 10
W5 —% - (HETEH Haddad FABIRFIE ) - 3
PR RBRRAZAMBEREEFISER 13.2
+ 0.8 ng/mL - FEERETMRERIERENEA -
LA EGRAC MimsRnifetE R B, BEHRIUEZRTIE
B KRR EGRAC SPHER 1.00 + 0.02 -
ERREBMRENIFRENZEA - EREERRE
RENEANMBHEAESR B IREFEER 381 + 36
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Table 1. Comparison of the mean homocysteine levels between Taiwan and other countries by sex and age
B
[EIE LR BRI (umol/L) .
Fie (B e Y PR /SURE
65-67 12.3 12.3 ($FED Nygard et al; JAMA 1995
65-74 12.8 13.0 (ZE8) Alfthan et al; Euro J Clin Nutr 2003
> 65 13.3 16.0 (ZE]) Bates et al; J Clin Nutr 2003
= 65 13.3 12.6 (PEHIE) Ortega et al; J Nutr Health Aging 2002
=75 14.6 13.5 (M) Flicker et al; Med J Aust 2004
67-74 13.0 11.8
75-79 14.1 11.9 (USA; Framingham study ) Selhub et al; J Nutr 1996
> 80 15.6 14.1
60-69 12.6 11.2
70-79 13.5 11.3 (EEWEESA) Jacques et al; Am J Clin Nutr 1999
= 80 15.6 15.0
L
[EEBERETR IR (pmol/L) :
File (B%) o ey ((E=-10°4 N pe
65-67 9.4 11.0 (HED) Nygard et al; JAMA 1995
65-74 10.1 11.2 (Z5F)D Alfthan et al; Euro J Clin Nutr 2003
> 65 10.6 13.9 () Bates et al; J Clin Nutr 2003
> 65 10.6 12.2 (FEIEE) Ortega et al; J Nutr Health Aging 2002
> 70 11.2 1.5 (M) Flicker et al; Med J Aust 2004
67-74 104 10.7
75-79 11.3 11.9 (USA; Framingham study ) Selhub et al; J Nutr 1996
> 80 12.7 132
60-69 9.7 9.3
70-79 11.0 9.5 (EEMIETEEA) Jacques et al; Am J Clin Nutr 1999
> 80 12.8 11.0

pmolL - BZENEIREKIFERENEA - L
TR 38 BB ARIZERREAEAE 3R B BRI
tE ERRREEVERBEEEANHRER B &
EHARDL - LA PLP [FEHEAESR Bs BEGIRDL - RIS
B AMREEIERRAE MM PLP R - I
BEMER -

=~ NEFREARREENEASEFRIZMIE
BITRERER B RER

AR B A I AR E AL FRREE = L 15 pmol/
L e Fy i FENRE IR AE %) - DAUMAEEERR < 6

ng/mL » EFEBEMRE *» ; EGRAC=21.2: F
FHEER B, AR @0 5 [M4¥ PLP <20nmol/L » &
FRMELERBAR @7 MIEHEAER B IBE <258
pmol/L » EFEEAMERBL TR ®  (ERRRIEN
PR I iE BT T SR B A4 3R B T R ERAHIBTRYE -
RINAFRIY -

FREZEAMBRHIZRIRE SR 15 pmol/
L RIBITERR 30.5% > BEERREMREEA -
DIRIERREVEA © BURRRIE NS RFPRER
[MAERTTRZERRIEHIRRE - LREEANSER
DR R MAE ST TSR EATE B A SR AT SEHT 35%FH3T
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Table 2. Physiological characteristics and lifestyle in elderly by vegetarian diet

E Ey= BmER JERE

= (n=47) (n=314) (n=1056)
MR (HB/Z0) 11/36* 49/265 660/396
FHe (%) 73.9+0.8 72.9+0.3 724+02
BB aiesh (ko/m?) 23.5+0.5 23.9+0.2 23.8+0.1
[ EPLESET (mg/dL) 0.95 + 0.05 1.00 + 0.02 1.00 £ 0.01
I #EEE (mmHg) 138 +2.8 137+1.2 136 +0.7
£FIERE (mmHg) 768+ 1.5 76.3+0.6 76.1 + 0.4
FRHFE (%) 2.1% 8.0 25
FREHE (%) _ 0.2% 35 9.6
RERE (B/A) 90.1+0.6 28.4+0.8
ZRHEE (F) 19.8+2.0 20.7+1.7

1. P34 + 2R K% » 34 Survey Data Analysis (SUDAAN) Ao 32 -

2.2 — s e X, (General Lineral Model ) &% % % » £  BHERAFEFRVEAREEFHGERLN - H—Flde
TR AR FE R TEAEEMLR -

*p<00001 - X REER - BOFRREFRVOEAMANGAG LR -

2Z TEEAHRAARIAZ G4 5B RE LR EE?

Table 3. B vitamins and homocysteine levels in elderly by vegetarian diet

o e BTk Rk
- (n=47) (n=314) (n=1056)
£ PEiEEE (pmol/L) 143 £0.6° 12.5£0.3° 12.3£0.1°
RS (ng/ml) 13.2+0.8 11.1£0.3 11.5+0.2°
LM BRERNE B BE RIS TE M (R EL 1.00 + 0.02° 1.15+0.01® 1.16 + 0.01*
BEERHEZEE (nmole/L) 63.0£74 553+£3.0 57.1+£1.7
HE4=3% By, (pmol/L) ' 381 +36° 481+ 15° 474 £ 8

1. 34 {E+32 #2% » 3£ 48 Survey Data Analysis (SUDAAN) Aok JL3E o

2044 F B AR 4 WARBEBE o FEMREL MR S8 R BB LA NEEEE

3o — 8t X (General Lineral Model) #52 4 RS AE% » £ BRERARFEERUEAGHEAWELN - H—FloF
AR LBEXFE  ATLAEERLE -

kv RRERRA BEAZ &R F P b BT R B R R

Table 4. B vitamins status and prevalence of hyperhomocysteinemia in elderly by vegetarian diet

I Ey BNRE IERE
, - (n=47) (n=314) (n=1056) p value®
EEEMETRIE (%) 30.5 18.0 24.5 0.0058
EBTRE (%) 14.1 14.8 16.1 0.4849
WEZB, AR (%) 12.0 25.0 30.1 0.0316
BEZE B AL (%) 8.0 13.5 12.9 0.0301
HEZEBL,FE (%) 28.1 12.2 14.6 0.0210

VB A $3% ¥ 42 Survey Data Analysis (SUDAAN) #e#f & 22 o

B FBeAERR > 15 pmolL & & & & B K Bttt o R EMIBEE <6ng/dl EEAEHTR ; EGRAC> 12 R A A% 4
FB AR e PLP<20nmolVL s B £ 544 F B TR ; b4 # B BE <258pmol/L » B £ 544 % By RE o

PR BREER BARERREZTRUEALRNEHG AL
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@0 RFRETE RTINS S ZEAFIEG 53% 020
B 40 BRUA T 4RI SR Ar R DU R R I AR 1T
UL 21.6% (2 o McCully % A EoeigH » F¥
BERZERPRIE (hyperhomocysteinuria ) 20 & %
BRI O 0 Fr Ut FoaRg R M AR E S PR R R
B EF R IR B RR B R T 2 o Bl
MR EHR AR MM RRIRE B - =T
RER DM ERRIIEREK T 2 « JFIERIZENR
B EZ AR IERRIRE SR 13 pmol/
L g Ee bt 7 o tHRERISER
TRETHT I - FERHERE ISR 6R - SO RELIMR
R REE R SETRIEH - DR S
EREFNMERFIERIRE 7 - BEgin
ERTEZERE -

REHEBAERT B ERE 14.1% - BEETZR
BUNIFRENZ A EEE 2R - AERB, T
JeLLERE 12% - #EAESR Bs TR LR 8.0% - B
BREMRREIERENEA 5 HEMRER By 1
IR 28.1% » B ERNBMRREIERARRE
A BURRRIZAMEER B, 2 B BERIL > ]
BMRREIERENZEANRE ; HEHEESR By &
BRI > RENZANBRBMREEIERENEA
= TERRBNEAMESR By TRIERRHI=
o R RIEEREAFIERIREE EFER - 2
NERTRAIRIRE -

Bt R R MREERRERS
e RREBNOEREF LR S EREREY
HER - LR B WRERERE O ; iR
FHERE &R B BRPIIENE
R Bs T B EMEAER Bs TRHESL - AWIFEHE
RUBRRENEAMBERRERS - BRER
Bs BEIRIL - HBEMRRIEIERENZENREE -
LA D B s E HIMEA 3R By BEE B RRIRE
FHER > > [BARFHMERRERER B, BER
o AEBRRRNEAMERB, BN - &
BMRREFFRENEARE  BERARNEARE
B2 St 4 3R B, B GRIR HIAITESE  BRsEEs
QOHhNZE ~ &3t FILH -~ NUEHE - BOBRFME
X BEBARE - B5E - BEEER Y 0 HS
E- SRR RRRENAEER B, EERILHRE
%

M - BHRHEAESR B REEBYEERLS
AMEREYERLT - WERASMNURTEE TS iz

BYERLBENNERRS - AR By RER
& BMEER By BERZHRERE O -
B TRENEAMBH#ER B, FHRE
W& - BEE 28 1%FRARNEAGHRER B T8
B - BEAEHER B REENETE - B
EREBVEEBRIRYIRIERZ - #4ER By E
BREREE -

‘AR B RERTEHTARRNREEE
ZAMPEEHRRRE 2T E

RAOFFEEER ~ F#5 - MY mAPHLERE
AR BESHEPEBR TR - BatE4ER B Frdi
PRARET - ZR - BiRRHEERE=EHRER
ReRy AR M- EEREREER - ERTH
TREFERBR « L ~ £ B, BeE{ B TWER
BEEA - MEREFREREE R ERER - i
R B, BsE( B, 7 E#E (p<0.005) - HLEEFRM
FeRTRIRASEAR L 7 - EHREERR « HE4ER B, » Be B
B E[F G R AR P R E R T - #EE
B2~ MEAESR B, ~ BeEUB NE » Bl ARYMAE -
IR E B AER -

HERAAERBIRER 4R B, 5B g
% RENEBAMFFEEHREREE » BEE5RE
MFERMEIERES - (HEMEER Br REBAESE
ZHEE - HARRAEMRENIEREEER
B BEACEEERE - T EEIIZRIRER(E -
[z HEER ~ #EAER B, BB TNEFE - E=TEEX
BIPRBREE AR ERIRE R EEE =R -
BHEESR B TEMZA » EREMP RIS
FEEEESNAMZREIEREE  TER - £
% B, B Bs NERIE AMEEFLRUZRIERE - Rl
EEER -

AN - SRR R ~ fhES  IRYE -~ YE AL
FATT BdffE4 32 B SRR - RaE ARIIMEE L
FEBR B M R EERR - 423K B, B¢ Bs fBRE - {2
B A58 B IR 2REEEMER (= —0.3992,
p<005) (FAR) - LEERBEREER B, TR
AIRERE N R BRI A MR F L EEEE L2
BERR - MERABANEHZEAN 2 KBIIMNMIZE R
WFFEFER 10 —8 - AR ENEAMER B &
BN - ANERIR -

5-FH B VY < BE R 7E [RGB R B R
BRI R  EMEAER B, R - S-FEMY
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Table 5. Effect of the vitamin B status on homocysteine levels in elderly by vegetarian diet

[FIFREREERIRE (pmol/L)°

#4358 B BN E N3 E[S=3) e
(n=47) (n=314) (n=1056) (n=1417)
W
F 2 (n=1213) 14.4 £ 0.6° 12.0 £ 0.2b 11.8 £ 0.1° 12.0+0.1%
TR (n=204) 169+22 16.2+1.0 15.7+0.5 16.0+0.3
WEEB,
F 2 (n=1006) 14.5 £ 0.6 12.2 +0.2b 11.8 £ 0.2b 122+ 0.1*
T2 (n=411) 15.1+£2.1 13.0+0.6 13.7£0.3 13.7+£0.2
HeE S B,
2 (n=1232) 154+ 0.6° 12.0 + 0.3° 12.1 £0.1° 124+ 0.1*
TR (n=185) 152+29 154+ 0.8 13.7+£04 13.5+03
W FE B
72 (n=1238) 12.4+0.6 12.0+0.2 119+0.1 120+ 0.1*
Ny (n=179) 21.6+1.0% 15.0+1.2° 154 +0.6° 162+ 0.3

V3 {42 4R 0 36 48 Survey Data Analysis (SUDAAN) Ao 3% -
> — st X, (General Lineral Model) # R S8MER] ~ 5184 > 3~ P LERBF A B FRHEE - 4 B B R LR K
FTRE £ BhERREFANEALEE LRI BEEGERN - F— A TR LRREXZE A TFAAESIRLER -

PREMR] > Fa o W BB P PEREF L B -

il ERBRE <6ng/dl RAXAAEMTRE ;EGRAC=2 1.2 RA 5484 B, X2 i PLP <20 nmol/L » & £ &4 4% % Bs 1

R oA £ B BE <258pmol/L - &4 £ B, RR -

*p<0005- 44 FBERARBARAN L ERFIERBEERTBELES -

N FRBAZLMLEF B REFRERIRE T
AR B
Table 6. The partial correlation between B vitamins and
homocysteine levels in the elderly vegetarians

=] r-value
ERR —0.0801
HEAER B, 0.1191
43R Be —0.0787
AR B —-0.3992%

VP AR e MR
2§7§‘ B MR s FE - R BB ENERETRGEA
*p<0.05 -

SIER R IR A R RS R EEER - Bk FI L
PR 5 AR B R R B BR T B B R~ B R R IE
Tt o HERERs folate trap “ - REHIEAFTHERB
1 NERIRE - MEREFREBRNE R ELBES
fH - (ERRRREAZER - 4% B, 8 B, &R
TREREE - B v T AR ELAth PR B B2 3R (betaine:
homocysteine methyltransferase ) BVIEFTEIRRIE DL
FHEM A EEMIZERE - A ERETRRRN
ENMBRFELEMEERIRE - RETEHEESR B N2
B R o IR PELER B, BEEEE

B - ERZRENERSHERBERRT -
HEE 2R B B EEIZRIEE AR EESERR -

HREERENZEALEAKRE 3.7% » KED
SHIZ N — ~ +HIEE - B FEERIEES
HIBKRZURE » BT R R EREE R B &SR
MR E PR ERIB AN - {[EIFERET - ARge -
HEABEMBRENEZ AT ER - EGRAC » PLP - f#
4R B, HFEEWHRIBEYIE - BIERRRE
AMEEEEER - EEEMREEN SR LM
BRIMIERTREZE R - 43R B, fl By, T RELL
x> BAMREELEERE  RHBEAGEMEZER
HIERRIIRE » BLERIFRREREE - HI5E—
HERET o

w W

AEFRERBTEERENEA - HERTER
MEAESR B, B2 B BEGNDUBME - ERINEHEER B
2 HIRERE - #AERBL TR 28.1% -
MR FRRE 7 - B AT R B R
BfL 15 pmol/L Z B TERMEE 30.5% » BEFER
HRRE - BTRRAEA - HillPER « EGRAC »
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PLP - £ 3R Bi BRI IC AR P9 (H - BJER
BREAMEFEENER - EERMERIIER
TR ERIK » MEAESR Bl B NELLER - g
RE - ALREEEABMERNREVRRER
BIGEREEE - BESRFTHIME -

® W

AMRERC " EENEE NS RERRIGHA
& 1999-2000 ) HEEHL - RETRFEREYE
SRIBFERET - SRR A RS SCRER - It
R RITIERE A LA Se = R - St -
ERE IBA R BB E AR LR Bs AURREIRS
% o

2ENR
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