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[(55] BREEMEERMIE (HHey) SBME. BRBEFSTMEMREFEXEK, RERAEXT
FANIRIA. OB RZBEF2OMMERR. —EERBENEEEESEEIFERIERR
RENEBRFRER,

(B8] THESHINIKHMMHRREAMR SR FREER (Hey) BIABFD HREM
HHey BIERITR, FRAIRUAZMEREIBRITHS HHey KR

[757%] RN BEHF T A EEHICIKFHTtIX 2074 A5 I EEERH#ITHE
WTERAE, R Hey BIABE D RIFIE, RABZE X logistic [@YA 7 HHey SERMLANfRERAEX
TR ZBRIXKEK,

[4E5] HANFRITR 8207 B, Hey W E N (15.2947.33) umol-L?, BEMES T LM [BEMH
(18.09+9.42) pmol-L?, 14 (13.34+4.48) umol-L", P<0.001] ; HHcy TEEEZR A 32.47% (2665/8207) ,
BT EEN 52.64% (1172/3366) , TN 18.45% (893/4841) , BMEES T4 (P<0.001),
REREBEZTHEEREE (BE 2418 A\, FEE 247 A, P<0.001) . Z[AZ logistic[D]
T3 B, AEMER. Fig. AEREHR. MENFNEMRERGE, SMA%hEL, A
ERIRNEEHIE IR ERE S HHey 21EMEX, OR (95% C1) /91.19 (1.03~1.38) .
1.29 (1.07~1.56) ; KB B IE S HHcy 2 A X, OR (95% C1) 790.88 (0.79~0.99) ; IR 5
HHcy 21F4E%, OR (95%C1) }91.48 (1.29~1.71)

[4518] BB IR RE A HHey BEBRRS. NEERNRALESHIENFN
ERVERL AR IR IR AT e R HHey BIR E , (A B IRIKPIRES TR HHey BIR A

KA AEFREER ; SFEEFEERME ; R ; RERAEXTH ; EMEEH R

Association between occupational and health-related behaviors with hyperhomocysteinemia
Atupele MALEMA?, CUI Shu-heng?, ZHAO Qi', WANG Na', ZHANG Yue’, QIU Yun', ZHOU Xiao-yan®,
YU Yu-ting®, WANG Rui-ping?, JIANG Yong-gen?, ZHAO Gen-ming® (1.Department of Epidemiology,
School of Public Health, Fudan University, Shanghai 200032, China; 2.Department of Chronic
Disease Control, Shanghai Songjiang District Center for Disease Control and Prevention, Shanghai
201600, China)

Abstract:

[Background] Hyperhomocysteinemia (HHcy) is associated with a variety of chronic diseases
such as hypertension and diabetes mellitus. Health-related behaviors such as smoking, alcohol
drinking, and insufficient physical exercise are closely related to many chronic diseases including
cardiovascular diseases, type 2 diabetes, and some cancers.

[Objective] This study investigates the distributional features of plasma total homocysteine (Hcy)
and the prevalence of HHcy among adults in Xingiao Community, Songjiang District of Shanghai,
and explores the association of occupational and health-related behavioral factors with HHcy.

[Methods] A community-based cross-sectional study using randomized cluster sampling was
conducted among adults aged 20-74 years in Xingiao Community, Songjiang District of Shanghai.
Distributional features of Hcy was described. Multiple logistic regression models were used to
evaluate the association between occupational and health-related behavioral factors and HHcy.
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[Results] Among 8207 participants, the mean plasma Hcy concentration was (15.29+7.33) umol-L?, higher in males [(18.09+9.42) umol-L"]
than in females [(13.34+4.48) umol-L™] (P<0.001). The overall prevalence rate of HHcy was 32.47% (2 665/8 207), the rate was higher in
males (52.64%, 1172/3366) than in females (18.45%, 893/4841) (P<0.001), and mild HHcy cases (n=2 418) were more than moderate
and severe cases (n=247) (P<0.001). The multiple logistic regression analysis results showed that, after adjusting for sex, age, body
mass index, serum creatinine, and chronic disease prevalences, the prevalence rate of HHcy was positively associated with mental-
manual or manual occupations versus mental occupations, OR(95% Cl): 1.19 (1.03-1.38) and 1.29 (1.07-1.56) respectively; HHcy was
negatively associated with physical exercise, OR (95% Cl): 0.88 (0.79-0.99); HHcy was positively associated with smoking, OR (95% Cl):
1.48 (1.29-1.71).

[Conclusion] The prevalence rate of HHcy is relatively high in adults in Xingiao Community in Songjiang District of Shanghai. Mental-

manual or manual occupations may promote HHcy, while physical exercise may protect against the disease.

Keywords: homocysteine; hyperhomocysteinemia; occupation; health-related behavior; cross-sectional study

EIELEBERER (homocysteine, Hey) @—THETREVIE
NEEE, ERmaBBETENaRREEN T
BF= Y, SEIEEMEELIIE (hyperhomocysteinemia,
HHey) IERFEMEFHIRBEHERESHTEME
Hy IS B TIEEEY, AREE, HyABSEM
[£. ¥ERA. HERFIHRRS STEMRFEEREEL,
BEMEXIT HORME. B, = kR0 W E &
m. ZERBRRENELEREFEMIFEREERALE
HNEERRAY, FELNE3.151215 % L EHRIEA
Bt (28%), HAEBEM 552.9%, B ZE2012F, PEMRK
FANDERERENTEIL, WBEEEE BB S
EH9.3%. PEMFANEBRIEENN 18.7%. %
HRBEEXITAHAMAEMESZLAEAERAE, BN
DERERNAARTNRERXTA, BLVEHRRS
MERAY R ZRFNGEREAE X1T /5 HHey BIMER S, AREAR
BE X AR REFEREE, XAEAMSE Hey 95
RRHE ARV AR AR X1 T AT 24, 9 HHey B4R
aiRIRFEEIRR MR,

1 WREFE
1.1 HRIR

F2016F6H —2017F 118, EEBHWIKX
MMt X R AN EHBENS X, F18 TN EESR
FIE 9 NMERNMR ARG, SWEA 2074 A% HE
EEPESELEEEE L sENEEHITEIL. 7
HIRE. AR ERBXEMIERNRN, HEERE
E9257 A\, FIENZRHYEZBHIBERR T, FIbRE 2R
RE, REPNARITR 8207 A, NEEN 88.6%0
TARERBEEAFERAHETIEEREFMARLCE
ZRASCIEFHUE (BFHLS | IRB#2016-04-0586) o
1.2 ZRE

ERBREENRABREER, XRBSKE—EITHIRE

%, HES S| GENIAERERAEN RAEM
Xt X BAERSHOABRENENSEE, 0E
ARBEMNAELREE. BERE. KEE. 785
FEFNEF. AN EHRERRBAINER G EHTT
EPNE, REFS. AE, EEBE. IEFES, M
ENEERARNSRLEKREZE L Smin, NS
EEmME, EBEEFOEKF, ERE1~2min EE N
2, B2 REHNFENEIER. REMAWRTESH
pkin2mL, F-80°CIRTF, HTFRIEFEFehRNXEHEL
EZ NP0 MEANE. =RINYE (fasting blood
glucose, FBG). FRE&. H M =FEE (triglyceride, TG). &
2 EREZE HRBEES (high density lipoprotein cholesterol,
HDL-C) . S\BE[EEZ (total cholesterol, TC) . IRZHEREE
H BE[E EZ (low density lipoprotein cholesterol, LDL-C) «
Hey R, EH Hey % KK Cobas €702 £ B4k
I (BA) FIARFENE. 5HX S RKER
MENFEEREEEHRHITREES, KERRMZLE
iz, WHIRNEE BIEEIFEFIFRNERRA, I
BENREBREITEERE,
1.3 EXEX

HHcy : Hey JREE >15umol-L* 5 2 HHcy : 15pmol-L?
<Hcy RE<30umol-L* ; B HHcy : 30 umol-L* < Hey 7k
FE<100pumol-L* ; EFE HHcy : Hey SR >100 umol-L* Y,

SIME : WHEE> 140 mmHg (1 mmHg=0.133kPa) ,
EFKE> 90mmHg, HEEFFEEMERE

YEPRJE : FBGIRE>7.0mmol-L?, AW IILIE
HLEbB>6.5%, SREEFEVERES

= A8 I fE : TGIR E >2.30mmol-L?, X TC
K FE > 6.20mmol-L*, 3 LDL-C/R E >4.10mmol-L?,
HDL-C<1.00mmol-L*, EEFBE =SS ",

SFRERMAE : BMRERKE >420umol-L?, T
FREZKRE > 360 umol-L 118,
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BESHERF . FEF5EK (body mass index, BMI) =12
BH/55?, 185kgm?<BMI<24kgm? AIEE, 24kgm? <
BMI<28kg-m? AHBEE, BMI > 28kg-m? JIRERE

IO AR | BI4RBE> 90em, LMERERE>85em s

BV : BRA ABERVERAL > P04, BN 1555h
AE WX BV EUEEBAR, TUFEARARHM
FH). O AH%EE (—RIMBEAR. BLSRS
ABMEN) . EH5EAE (RMBCEKFNEE A
RMEFBERIZEIRIEAR) . Kl 5HM

MR SRRELD 1R, ES e N B L,

MOE  SREGE3 R, E4 e MA M L,

BARK . THEXRBER I EREEN
B8],

RE®RE  SAFITURS BN S EEE
FEFIED (BEDFLL 10min) 1Y,

TR ZEPRIEAEXN R BIRVEEFREEH
Eo
1.4 $itFE o5

EF SAS 9.4 MR AT FE D Mo ITEZRELL
I () tiEE () TR, ITEERIA ML
R To 1E A Kolmogorov-Smirnov eI Hey R B EES
D, HEARNKA KB RIES KT, HiEltbik
TTEHER R A 1L ; A logistic BRI IRITH
HHey IR AR, NS, $2I07KE 2=0.05,

2 #R
2.1 AR ABREAHFE

8207 RIAARXNTRH, B THEDH & 41.01%
#158.99%, 5B 14 F ¥ (54.38+13.64) %, WM EH
(52.96+13.30) %, HHcy 53E HHcy FIAA[B]BR T B3R BY
K. AERENBREVENEREINESTRIT
FEX (P>0.05) 9, HREMNERYBERITER
X (P<0.05) (% 1).
2.2 Hcy KFB 2RISR HHey BB B ER

£2 Kolmogorov-Smirnov 1252, TR ABf Hoy R TS
DD, HFITRAIIIE 2 Hoey JLAIFTECH 15.29 umol LY,
B4 5 18.09 umol-L?, MR 13.34umol-Lt B EWE
BB M MmE S Hey¥EF L% (P<0.001)0 FARXTR
RS HHey BB & 2665 A (32.47%) , BMEREZERR
52.64% (1772/3366) , 2T 14 /918.45% (893/4841), B
MEF M (P<0.001) (MFR2)o HHey BEH, REE
#2418 A (90.73%), REEE 243 A (9.12%), EE

BEAN (015%) BEBEAMSTHEEERSE (P<
0.001) o

®1 ARABNESKFE

Table 1 Basic characteristics of the study population

&it JE HHcy HHcy

ik (r8207)  (n5542)  (naees) X P
1451 1058.91 <0.001
B’ 3366 (41.01) 1594 (28.76) 1772 (66.49)
ik’ 4841 (58.99) 3948 (71.24) 893 (33.51)
FH4R° % 164.48 <0.001
20~ 432 (5.26) 290 (5.23) 142 (5.33)
30~ 1057 (12.88) 757 (13.66) 300 (11.26)
40~ 1298 (15.82) 887 (16.01) 411 (15.42)
50~ 2778 (33.85) 1640 (29.59) 1138 (42.70)
60~ 1516 (18.47) 1159 (20.91) 357 (13.40)
70~74 1126 (13.72) 809 (14.60) 317 (11.89)
ERub° 15.51 0.001
i VAETIVSES 1373 (16.73) 868 (15.66) 505 (18.95)
AR HES 3577 (43.58) 2425 (43.76) 1152 (43.23)
FTHERE 1378 (16.79) 959 (17.30) 419 (15.72)
SRV sEAM 1879 (22.90) 1290 (23.28) 589 (22.10)

BMI°/ (kg:m?) 24.21+3.50  24.06%3.50  24.53+3.48 37.78 <0.001

MEAEF"/ (mmol-LY) 72.1319.86  67.99+16.37 80.74+23.41  981.22 <0.001

BT 4.01+2.71 3.96+2.68  4.09+2.78 3.63 0.06
TR UE 1801 (21.94) 791 (14.27) 1010 (37.90) 586.44 <0.001
A 1005 (12.25) 479 (8.64) 526 (19.74) 206.12 <0.001
[N=F0 2343 (28.55) 1594 (28.76) 749 (28.11) 0.38 0.55
TR 432 (5.26) 305 (5.50) 127 (4.77) 1.96 0.17
fzarh 138 (1.68) 81 (1.46) 57 (2.14) 4.99 0.03
HERRIE 1056 (12.87) 741 (13.37) 315 (11.82) 3.86 0.05
SImE® 3957 (48.21) 2586 (46.66) 1371 (51.44)  16.49 <0.001
AR ILAE 2447 (29.82) 1532 (27.64) 915 (34.33)  38.50 <0.001
= PRER MAE 860 (10.48) 428 (7.72) 432 (16.21) 138.19 <0.001
el AR 2586 (31.51) 1696 (30.60) 890 (33.40) 6.50 0.01

DE] a : BSHNAAR, FESARAMALLL (%) 5 b : X4so

K2 Hcy KFHMABSHIFIEMUR HHey B EER
(NAE39ER + nEEE)
Table 2 The distributional features of Hcy and the
prevalence of HHcy among the study population
(geometric mean * standard deviation)
EAMT (Unit) : pmol-L?

FEA /% ait B kg P
20~ 15.6248.04 20161050  12.49+3.10 <0.001
30~ 15.15¢8.74 19711154  12.28+4.42 <0.001
a0~ 15.13+7.38  18.8849.16 12.8044.69 <0.001
50~ 16.0847.27  19.36£9.37 14.01#4.44 <0.001
60~ 14.2646.44  15.39+7.96 13.30+4.56 <0.001
>70 14.9246.56  16.35+8.24 13.74+4.41 <0.001

a3t 15.2947.33  18.09£9.42 13.34+4.48 <0.001
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2.3 HHcy &IMEZEBEEZE logistic B

BREDNERTP, BE. FiRs50760% . BE
SORBRE. A OVERERE. IRIEANTIERTBES HHey RURE SR
ZIEEX, NERIRAEE AT FERER
5 HHey 257M8% (WK 3),

#3 MHEAB HHcy IMEEMEREE logistic 517
[n(%)]
Table 3 Univariate logistic analysis of the influencing factors of
HHcy among the study population [n (%)]

FSES & A%R (n=8207)  HHcy (n=2665) OR (95%Cl)

1451

gegi 4841 (58.99) 893 (33.51)

B 3366 (41.01) 1772 (66.49) 4.92 (4.45~5.43)
FiRA/ %

20~ 432 (5.26) 142 (5.33) 1

30~ 1057 (12.88) 300 (11.26) 0.81 (0.64~1.03)

40~ 1298 (15.82) 411 (15.42) 0.95 (0.75~1.19)

50~ 2778 (33.85) 1138 (42.70) 1.42 (1.14~1.76)

60~ 1516 (18.47) 357 (13.40) 0.63 (0.50~0.80)

>70 1126 (13.72) 317 (11.89) 0.80 (0.63~1.02)
ERl

EVAEEIVSES 1373 (16.73) 505 (18.95) 1

EHRAEE 3577 (43.58) 1152 (43.23) 0.82 (0.72~0.93)

HTHFShRE 1378 (16.79) 419 (15.72) 0.75 (0.64~0.88)

Sl s Efih 1879 (22.90) 589 (22.10) 0.78 (0.68~0.91)
&

IEE{RE 4071 (49.60) 1199 (44.99) 1

BE 3023 (36.83) 1085 (40.71) 1.34 (1.21~1.48)

AERE 1113 (13.56) 381 (14.30) 1.25 (1.08~1.44)
)8l 1801 (21.94) 1010 (37.90) 3.66 (3.294.09)
B 1005 (12.25) 526 (19.74) 2.60 (2.27~2.97)
ERALBTC /h

<6 6934 (84.49) 2224 (83.45) 1

>6 1273 (15.51) 441 (16.55) 1.12 (0.99~1.27)
= 2343 (28.55) 749 (28.11) 0.97 (0.87~1.07)
AR 2586 (31.51) 890 (33.40) 1.14 (1.03~1.26)

R4 HRAB HHcy IMERNZEAE logistic E)35 4
Table 4 Multiple logistic regression analysis of the influencing
factors of HHcy among the study population

i 1A — HERZ
OR (95% Cl) P OR (95% Cl) P

ERA

AEE IV ES 1 - 1 =

EAMHEE 0.90 (0.79~1.03)  0.14 1.19 (1.03~1.38)  0.02

X NHEohRE 0.89 (0.76~1.06)  0.19 1.29 (1.07~1.56)  0.01

Sl sy E A 0.86 (0.74~1.00) 0.05 1.15 (0.98~1.36) 0.09
ALK /h

<6 1 - 1 —

>6 1.05 (0.92~1.20)  0.48 0.95 (0.92~1.09)  0.45
[ N=§iE 0.96 (0.86~1.06) 0.40 0.88 (0.79~0.99)  0.03
%R 3.24 (2.88~3.64)  <0.001 1.48 (1.29~1.71)  <0.001
B 1.44 (1.24~1.68)  <0.001 1.02 (0.88~1.19)  0.78

2.4 HHcy 5T HEENZ A ZE logistic B3
varii

RIBRRRDINER, ARSI FiL. smi. M1
BAEF. BMEREBRER RBRE. BlME. &0,
fb 22 FR A 75 PR BR I E) 53¢ 17 % (A & logistic [2]Y3 53
Mo ERER, REBIES HHey BIE B 2R3 f1 48
X, NEEAIRADEE K7 h79FERIER W LUK K
MRS HHey 2MITIEAEX (MF4),

CE] RE—  RABEFEER ; REZ AR TR Fik. smI I
BB IR BRE .

3 itig

AARE L BRI IKHFFTEX 2074 B % 0
REAFPHEBEMAR, ARABENTEMES
Hey 3914 (15.2947.33) umol-L?, BEF EiBH R AR
X EHXBAEL R [(14.7348.29) pmol-L1] 12
HHey B B K 1932.47%, & FPEABMAEHESR
#27.5% % ; B AR HHey ITB R 52.64%, =
FHESENEHBEET48%M | LE ABENES
E7918.45%, SHEZMHNGHBEEZE 18.7% L™,
B EREFHNREAERM A RAAEMX AR,
BAHRABENERDRISE ZMESIEES meta 51
BHABNERRAR. LI, KARLZIHAFTABEF
REMEBM Hey BT L,

RARBIN S BITARERARS Hey A B A ELIR
REW, KARHERSIHE—. Hey TEA KRB
FECREESREN " NERLSRERY, ZERREM
BS. MHERFILEAE R B B TEEPAIFEXRBIEARA Y, &
& Hey K FRENREA T ERAEFNREE 54
SR B, PNEHRFEMNRE, FIERNREER
BEHBIEE, SRESRS MR, M5l
2 Hey F+1=5 18, Coppola & WA RIGEIT N S Hey 2
X, BAMARANZRERZAMARLZMIETAS
HHcy BUAER M, ATRER B TIUERE X T —H. HXE
ERERE. IEMENIEEREZM DI KK
A — S IUBEMERUBEEFBA S, RITINES
Hey 7K PRI K EX,

N REBEERERDTF, BEMERES HHey B9
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BEEMEX ; ZERRDTPH, ABFHRIES HHy IE
BE2RMEX, MFEEhe] UG INEMAEKTE, FE
BENEHNLAER, EEZTMERNIINAR LI,
FBE. PEREFE O MERERES HHey 2MIIAEX 2, [
OB A B MR HERA B IREE ZNEEHRH T
oM MERRNEHUMERTESERENAGE
PRARAVREEE &, boh, BB AR R T —LINEMRR
WNTRZ IEsh AT KB E%L BT (8], RIBES RIS Hey 1%
PHEXHNEE, MMMSH Hy KFAS ™, ZERRE
ANEARREEZNREME, HAOHKREL TS HER
T, XAR Hoy KSR ERBRAE X RR 2 — =,
Bjorck ) Z M, Hy 5MBER I EUREZHIK
- RSB EIF (L (homeostasis model assessment of
insulin resistance, HOMA-IR) B %, B ESHREE =
KM ERRRZ—9, MmERESEKFETUE
0 B FR B -B- & AR ESAD 5, 10- 7 R E I S M R IX /R B
FOAEME, MM Hey B9 28, Eitt, BEFMAE
BRI BES Hey FU7K B B3R X EBX, MENEE BRIER]
BB ST S M3 Hey 7K FBIERA,

KRR ZERDITER, NEEDMAOESHES
FHaAERIRN S HHey EFRITIEMEX, S50
EBELL, SRAENENEBEIERK, MBENS
PR EN S AR UES HER, KRR
BERIER—ERfH. AMWAFZENHEREFK
THNZRAEREEFESTERIRNEESHAIFE
E, AltEERIRER, MFEEc. @RIXENOEE
ME R, LR LURRE IR RN 755 Th & 78 28 HHey 1Y
XK TFE DR DEEHA DT ohE

EEMREZINARRA, BSNEFTARARRE
B2 BIRERR. BME. BHEEHRFEERNAE
S5%R, BYNKNEERNEEFEEEEXRBED),
AR R AR A HHey S ER BT KIME XS, FIEER
HF AR AR B S5 KNEIZEFEERB.

FIARHERERK, NERRE ; XARENK
HERRE. EWNELSN, BE™SHNREIEE
AR ; BEBRNERL. 2EMKIRHEX ABE Hey 270
BRAkEMER, XREXNEBRYEET, BT EER
EHfZ, FeEEBEEENARE, HAEFERRHE
i, (NELETH—TMMEXARBEE, THRERN
SMERTFTE—ENRRM.

SZERR, EBHIKHMFEERHHy B
BTN 3237%, ABRIEZ HHy WRIFER, M

FRNRNEGHENFZ oA ERER LUK RIARZ
HHey BB PRI 2o R IN5E KR T 145 S B 7
FHEAEER Hey IKF, MR RITEHANAERY (2R
#E, EM HHy TR E, IRFBRE ABHRINEHH
Fysane, HmmnsESfIE R R A,

SE X0

[ 1] GANGULY P, ALAM SF. Role of homocysteine in the development
of cardiovascular disease [J] . NutrJ, 2015, 14 (1) : 6.

[2] KANG YJ. Copper and homocysteine in cardiovascular
diseases [J] . PharmacolTher, 2011, 129 (3) : 321-331.

[ 3] DE KONING L, HU FB. Homocysteine lowering in end-stage
renal disease : is there any cardiovascular benefit? [J] .
Circulation, 2010, 121 (12) : 1379-1381.

[4] WESONGA R, GUWATUDDE D, BAHENDEKA SK, et al.
Burden of cumulative risk factors associated withnon-
communicable diseases among adults in Uganda : evidence
from a national baseline survey [J] . Int J Equity Health,
2016, 15 (1) : 195.

[5] PESLERGEREITESRS, SlEKE (FE), &
EEFRONERFHIIFEEMHEZSNEZT VRS
=, F. hEBSMERAER (2018 £&1THR) L] . #E
DIERE, 2019, 24 (1) : 24-56.

[ 6 ] American Diabetes Association. Executive summary :
standards of medical care in diabetes—2014 [J] . Diabetes
Care, 2014, 37 (S1) : $5-13.

[7] FERAMEESEHEREREITREERS. PEMA
mAsREFHAtERE (2016 F&ITR) D] . PEREIRRT,
2016, 31 (10) : 937-950.

[8] FEEFEANWFNE . B REMENERETHH
EETRHEIR L] . pERDBABIZRTE, 2013, 29 (12) :
913-920.

[9] BRAREHIZE : Ws/T 428—2013 [S] . bR : FEFRK
hiztt, 2013.

[10] #}1EE . ERBERMEXITHNDHBREBEMHAR [D] . #1
M ANIARE, 2018.

[11] HAGSTROMER M, OJA P, SIOSTROM M. The International
Physical Activity Questionnaire (IPAQ) : a study of
concurrent and construct validity [J] . Public Health Nutr,
2006, 9 (6) : 755-62.

[12] XBFIR, BERER, (HEIF, F. LBERNHREFEASH
BEpaRMEBRENERXER D]. EEFR (B

www.jeom.org



#4545 5J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(12)

1193

FhR) , 2015, 42 (6) : 722-726.

[13] YANG B, FANS, ZHI X, etal. Prevalence of hyperhomocysteinemia
in China : a systematic review and meta-analysis [J] .
Nutrients, 2015, 7 (1) : 74-90.

[14] XIE D, YUAN Y, GUO J, et al. Hyperhomocysteinemia
predicts renal function decline : a prospective study in
hypertensive adults [J] . Sci Rep, 2015, 5 (1) : 16268.

[15] PILLAI PB, FANATICO AC, BEERS KW, et al. Homocysteine
remethylation in young broilers fed varying levels of
methionine, choline, and betaine [J] . Poult Sci, 2006, 85
(1) : 90-95.

[16] BEARDEN SE, BEARD RSIJR, PFAU JC. Extracellular
transsulfuration generates hydrogen sulfide from homocysteine
and protects endothelium from redox stress [J] . Am J
Physiol Heart Circ Physiol, 2010, 299 (5) : H1568-H1576.

[17] PEREIRA GA, BRESSAN J, OLIVEIRA FL, et al. Dietary folate
intake is negatively associated with excess body weight in
Brazilian graduates and postgraduates (CUME Project) [J] .
Nutrients, 2019, 11 (3) : 518.

[18] VAN WIINGAARDEN JP, SWART KM, ENNEMAN AW, et al.
Effect of daily vitamin B-12 and folic acid supplementation
on fracture incidence in elderly individuals with an elevated
plasma homocysteine concentration . B-PROOF, a randomized
controlled trial [J] . Am J Clin Nutr, 2014, 100 (6) : 1578-
1586.

[19] COPPOLA M, MONDOLA R. Correlation between plasma
homocysteine levels and craving in alcohol dependent
stabilized patients [J] . Clin Nutr, 2018, 37 (3) : 1061-
1065.

[20] VAYA A, RIVERA L, HERNANDEZ-MIJARES A, et al.
Homocysteine levels in morbidly obese patients : its
association with waist circumference and insulin resistance
[1] . Clin Hemorheol Microcirc, 2012, 52 (1) : 49-56.

[21] RHEE EJ, HWANG ST, LEE WY, et al. Relationship between

metabolic syndrome categorized by newly recommended

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

by International Diabetes Federation criteria with plasma
homocysteine concentration [J] . Endocr J, 2007, 54 (6) :
995-1002.
SRR, M, IRENS, . bR 1680 EHXERME
EE MRS RS SIEX RNEMEMR L] . RE
TATRFRE, 2012, 33 (3) © 256-259.
TAMURA T, PICCIANO MF. Folate and human reproduction
()] . Am J Clin Nutr, 2006, 83 (5) : 993-1016.
SCHNEEDE J, REFSUM H, UELAND P M. Biological and
environmental determinants of plasma homocysteine [J] .
Semin Thromb Hemost, 2000, 26 (3) : 263-279.
MCNEIL CJ, HAY SM, RUCKLIDGE GJ, et al. Disruption of
lipid metabolism in the liver of the pregnant rat fed folate-
deficient and methyl donor-deficient diets [J] . Br J Nutr,
2008, 99 (2) : 262-271.
BJORCK J, HELLGREN M, RASTAM L, et al. Associations
between serum insulin and homocysteine in a Swedish
population-a potential link between the metabolic syndrome
and hyperhomocysteinemia : the Skaraborg project [J] .
Metabolism, 2006, 55 (8) : 1007-1013.
GRUNDY SM, CLEEMAN JI, DANIELS SR, et al. Diagnosis
and management of the metabolic syndrome . an American
heart association/national heart, lung, and blood institute
scientific statement [J] . Circulation, 2005, 112 (17) :
2735-2752.
MEIGS JB, JACQUES PF, SELHUB J, et al. Fasting plasma
homocysteine levels in the insulin resistance syndrome : the
Framingham offspring study [J] . Diabetes Care, 2001, 24
(8) : 1403-1410.
GUO C, ZHOU Q, ZHANG D, et al. Association of total
sedentary behaviour and television viewing with risk of
overweight/obesity, type 2 diabetes and hypertension : a
dose-response meta-analysis [J] . Diabetes Obes Metab,
2020, 22 (1) : 79-90.

(HWREE TR ; RERE TR

www.jeom.org



