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[Abstract] Objective To study the effect of methylenetetrahydrofolate reductase (MTHFR) C667T
gene polymorphism on the risk of hyperuricemia (HUA) in Han obese patients. Methods A total of 136
HUA patients (the HUA group) and 150 normal subjects (the control group) from January 2017 to August
2019 in the hospital were enrolled. The general data, MTHFR C667T genotype frequency and allele frequency
were compared between the two groups. Logistic multiple regression equation was used to analyze the factors
affecting HUA. The interaction between obesity and polymorphism of MTHFRC677T gene on HUA was e-
valuated by stratified analysis,relative risk ratio (RERI) ,attribution ratio (AP) and interaction index (S). In-
teraction with HUA. Results The BMI, systolic blood pressure and hyperlipidemia patients in the HUA
group were higher than the control group (P <C0. 05). The TT genotype frequency and T allele frequency in
the HUA group were higher than those in the control group (P<C0. 05). High BMI, high systolic blood pres-
sure, hyperlipidemia, genotype TT,allele T were risk factors associated with HUA (P<C0. 05). BMI=>28 kg/m”,
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the difference of TT genotype distribution between the group of comparison is statistically significant (P <<

0. 05). The interaction analysis showed that RERI=3. 040, AP =0. 406, S=4. 464, Conclusion

The TT ho-

mozygous mutation of MTHFR C667T gene carries the risk of increasing HUA. There is a positive interaction

between MTHFR C667T gene polymorphism and obesity in the occurrence of HUA.
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&1 PR B2 I RE Chyperuricemina, HUA) J2 124 A 15}
[ e R AW IR R F TN < T TN o = I NI R P
HUA B HE N 5. 0% ~23. 5%, Wi &% 10~20
B HUA B 1800 A T 05 PR s 19 5 — N 45 W AR
PEZR X HUA AT IR A B8 LR, T
FF 2L Y & i R 38 R ( methylenetetrahydrofolatere-
ductase, MTHFR) & F NS5 1 Yo (o (A J i, & nt
BR AR — A E AR MTHFR C667T KA 5 28
A5 T R AR I R AT O B T 0 TS R L TR AR R
i T 3 Ak b e AR Ak R R A ) BT 2 ARy 1Y
Feik AR HE N W 0] 38 5T T 40 M AR B 434k 52 ma AT i
Mk A, Ho— 30k BB gt kB, N Bk R E R
HUA MHE 5 & . sl MTHFR C667T 2N £
SETTRE SR H &k HUA AL, HHF AT =
HHCRWMER D, ABFRER 136 il HUA &
#H WF5E MTHFR C667T % [H £ 25 ¥ %t A0 BE 2 3
HUA %A= KBS 9 52 i, BARGE IR
1 &RS5HE
1.1 —f&F#H

PEHL 2017 4E 1 A & 2019 4E 8 A EN 4 —r 0
B BRI 136 i HUA B3 (HUA 4D KARES
150 fil e e A O BRAED /R A BFFE X 42, HUA 48
P54 HUA BiSWibs ™ % 80 2 ks 1 i iR iR 7K
K, B K F 420 pmol/L, &K F 360 pmol/L.
YR DURAHE A B RURFEAE M R . HEBR A IF
T RGN A L R 25 TR AR e LB e
FIE 5 5 B ik B A T 2 B0 4k M HUA R38R I
B BT MER E  IH REIR R 2 . A
W AR 2 T A — PO BE B A0 B 2% 51 & W At e L
A BE ARG B A R L R E S R R .
1.2 Fi&
1.2.1 bk

WA B 06T G M) LA A LA BT 4 S (BMID) L &8
MR (GLUD BB EE (TC) =B H il (TG) | 1L JR
R A (BUN) M LEF (Co) FF BT EL,
1.2.2 MTHFR C667T % B & #

i ] PCR-5 H 2432 2 MTHFRC667 T 5 A 46 1]
B &, H AT O 28 A W B R A B S D I v R 2
DNA 2 Bl ) & i B 45, $2 i 4li /b DNA, PCR ¥
¥ ,PCR R W &44:94 °C 5 min, 94 °C 25 5,56 ‘C 25
$,72 °C 25 s, 3 35 NMEH , 55 72 CIEEEAH 5 min,

ZeAc A N A A B B N AR B iR
A R A R A A, BE-3. 0) 1, A Baio Ar-
ray Doctor V2. 0 #F# 47 B4 49 4 5 B0 53 17 » i
H MTHFR 3 Ffi 3£ F#.667CC.667CT.667TT,
1.3 WK

(1) LLABE WAL AR 1 1) LT 9K e DR s i e R
AR (2) A4 MTHFR C667T K& P L 43i
R SR B R A3 A s (3) e M i HUA & A 1)
R (4) B M4 AR BMI & 0 fi s (5) 7 by
MTHFR C667T H:H 1 5 B8 xF HUA & 4= KUK A9
ZLHAEH.
1.4 “itsam

K H SPSS22. 0 Gi it 2 F ab BRACHE . 77 & IE A&
SAATETT R ERI L o s TR LR ¢ K5 TR R
I n (Y0 R R X7 K55 5 A logistic 2t B4 7 #2
St HUA KA HE Rl 0200, W
AN ST A B PR 2 A B B R0 N S A K A A )
A fE B R R N 2 R, ok PF A IR B 5 MTH-
FRC677T M £ & PExt HUA 1938 B AE . 40 B7 i
i AH X B S B B H (RERD LU A HG CAP) W38 BAE FH
85 (S),S=(OR,, —1)/(OR,, =D + (OR,, — 1),
RERI=OR,, — OR,, — OR,, +1; AP=RERI/OR,, ;
HA T 1 RARREAAE.0 RRAFLE, # RERI=
0.AP=0,S=1, M RfFFE L HAE ™ . LLP<<0. 05
RERBGITEE L,
2 & 7
2.1 Mma— A

IS P 1 BT 9K PR DR s IR s L GLU
TC.TG.BUN.Cr. & /R O WES - & il L 48
R LG FE X (P>>0.05); HUA 20 BMI. 45 % .
e A ILRE FB A g BB 4 =5 (P<C0. 05) . L& 1,

®1 WH-BABLLEK

HUA 41 Xof B2l )
oiH t/X°/u P
(n=136) (n=150)
SERR (s, B 46.11410.28  44.9713.59  0.794  0.428
B/ /n) 78/58 89/61 0.115  0.734
BMI(z £5,kg/m") 26.67+2.65  24.37+3.06  6.763 <0.001
#F5KE (& =5 »mm Hg) 86.294-8.77  85.74710.23 0.486  0.628

Wik (s mm Hg)  136.49+18.55 131.38+15. 26

RIS (00) ]

2.5563  0.011

36(26. 47) 41(27. 33) 0.027  0.870




60
gkl HE— AR R
] HUA 241 Xt A2 .
iH /X u P
(n=136) (n=150)
WA S [ (V)] 50(36. 76) 58(38. 67) 0.110  0.740
GLU(z %5 ,mmol/L) 5.7740. 96 5.8141.04  0.337  0.736
TC(z =5 »mmol/L) 4.9070.75 4,8440.81  0.648  0.518
TG(z %5 ,mmol/L) 2.23+1.18 2.304£1.07  0.526  0.599
BUN(z Z=s ,mmol/L) 5. 2040, 92 5.06k1.24 1075  0.283
Cr(z +s,pmol/L) 62.78+18.54  63.19+15.36  0.204  0.838
BIPR (00)]
e i T AE 45(33.09) 23(15.33)  12.407 <<0.001
WEIRIF 10(7. 35) 8(5.33) 0.493  0.483
I 402,90 7(4.67) 0.574  0.449
e I 5(3.68) 5(3.33) 0.027  0.869

2,2 #% MTHFR C667T A B AMEAFLAR
RE A

XTI MTHFR C667T i s 3 K B 3 47 75 &
Hardy-Weinberg it 1% °F i & # £ 5 (P = 0. 80),
HUA 41 TT J P RUR R T 45 {0 3 R 2 45 %) R
HE(P<<0.05), W% 2,

x2 Lk A MTHFR C667T & FE B 7 X
REMBEERFESH(%)]

FERY Eoeive i)
215 n
TT CcT cC C T
HUAZ] 136 48(35.29) 68(50.00) 20(14.71)  108(39.71)  164(60.29)
YIHRZE 150 33(22.00)  72(48.00) 45(30.00)  162(54.00)  138(46.00)
X 11.851 11. 696
P 0.003 0. 001

2.3 HUA XA 8% 0B %5

PR &4 HUA IR A&, DL BMICEE
Jg I E 55 R A AR AT 2 IR 4 Hr & B, = BMILL &
W s g I AE IR TT. &M &N T & HUA
K B 1 R R (P<<0. 05), L% 3,

=3 HUA £ 4 #MmE &K logistic &L BT 447

E2LISES B SE  Wald X* P OR 95%CI

5 BMI 0.317  0.103  9.451 <<0.001 1.373  1.009~1.867
AR 0.520 0.221 5544  0.015 1.683  1.537~1.842
Fei Mg ML 1,385 0.522  7.043 <<0.001 3.996  2.817~5.669
FEpR

TT 0.651  0.207 9.905 <<0.001 1.918  1.361~2.704
CT 1029 0.982 1.097  0.811 2,797  2.194~3.567
cC —0.960 0.811 1.400  0.756  0.383  0.329~0. 446
ST

C —1.323 1.335 0.982  0.874  0.266  0.249~0. 285
T 0.782  0.317 6.082 <C0.001 2.185  1.351~3.535

FTREF 2021 F 1 A% 50465 14

2.4 MWK E BMI & & 5 A ik

Rl gl A R S R R B A o 4 R )
1 BMI=>28 kg/m” MAERE, HUA 4 BMI=>28 kg/m”
SR A HE T IR 4L (P <20, 05) L LK 4,

®4 HEBARRERBEHEES G (X)]

BMI(kg/m*)
4 51 n
<28 =28
HUA 41 136 23(16.91) 113(83.09)
Xif 1 21 150 52(34.67) 98(65. 33)

2.5 MTHFR C667T A F A 5 s HUA & £ K
Mty L ZAE A
BMI=28 kg/m’ I, TT 535 [ 75 41 ] 43 4 1L
. ES AL FE L (P<<0.05) ;38 HAEFH T 8
7~,S=4.464,RERI=3. 040, AP=0. 406, lL 5 5,
x5 MTHFR C667T £ E & 5EMX HUA £4%

B B9 32 BAE A

BMI HUA 4L xIAZH
g/ m) HEHT —136) (1509 OR(95%CD) p
<28 CT+CC 6 40 1..000 -
<28 TT 17 12 1.100(0. 490~2.468) 0. 409
=28 CT+CC 82 77 2.355(1. 291~4.298)  0.004
=28 TT 31 21 7.495(2.792~230.120) <<0.001

—RRSH,
3 i it

Bt 2 e N B2 35 KO B R Wi 2 8, HUA &R
RB WIS IR R, AT A R
N 590 Y0 i D R M v I JR A JF HUA, IR R 7K
N 59. 5 pmol/L, @ I & 9% AH X fa B 1 &
25% » H HUA 75 0 3% Jin i 2 vh L 56 .0 96 55 & 9% 5 48
TORREES . H HUA & HLH R e e T . BR e
P AN BRI P B A R L HUA 58 i & 8 1f
BRA 5%, AHFZE 245 0 W B o WS4 T v i OfL E A
w1 BMIVTT SR T S50 e R 2 HUA kA1 e
W2 428 BB &% MTHFR C667T TT ZW A, T
G EE AT M HUA B &4,

3.1 Jemls HUA # % %

R AEE R At S W — A B A, W] g
IRIFERAAE . 802 460 56, 5 48 BN BE A HE L e
i HUA B4R ., AR R ER, HUA
20 BMI # % B4 & (P <<0. 05), ¥R I L 7T fig 5
HUA B &4 5. Rk BRI A 1 363 4
LA RRE NHE, HEAT B 2R 5 T logistic [M1H 43 At
K ILAE R IEAF I )5, g I AE BB Bk & HUA (9 2k 57
fals &R, SAB A — 5. IR TE 40 i A1 1 7K F
BT PR R A B A o B R 28 B HE S =2 ) ) A %



FTHRESF 2021 F 1A% 50455 18

Z2 L HE M v A () A R i B AR B R T HE L 2]
I HUA, XA B2 oF, I8 e 80 HUA B9 L]
AREA « (1) 5 | B R 5 2 HRHT . 35 0 B /NG5 3 it /48 %
PRI /Na ™ (1 5 WU 5 (2) 77 38 3 3005 B 21l 4 ok R
F Gt 5 350 I L, LR BG N . E G E ) AR R 1Y
M 5 (3 e ARG S /N A8 W 22 T e L 38 BUR W R Ak L 5
e DR PR 1) HE I 5 (4D AT A 2 I e AR Ak i 1) A= ks, 1S A
JRER A LR,
3.2 MTHFR C667T A H % &5 HUA 8 X &

MTHFR J& —Fh 8 2 ) — ik B A AR G, 2450
RIIE 65 A2 ML s, o C667T J&fie i ULy
AR g 2 1 KIMI 2617 W5 % BRI 35 IR 1R
KPH m#H TT 5B RS ,CC.TT.CT 3
YR MW PR R /K B B B 2% 5% . MTHFR C667T
FEHZBETRES HUA 5%, HARM —THE5REMN
AT 793411 49 % DL b ANHE, & B R 82 /K 7 KT 8%
ST 7 mg/dL #H TT &KW B R8T IR R K F %
T 7 mg/dL & I3 HUA 5 MTHFR 677T %4
LR HE A B 2 I AE AR A S g et . — I
Meta 43 Bt 40 A 1 470 i) 58 2%, BEAT S 502 000t
J6 &8 MTHFR C677T £ & HUA B2l 57 & F
HZE, LEAMI 4., MTHFR JEH 5 4 488 T
667 (i EAFAE C AR LA T S5 N2 5 ME .
3 REFAERL(CC ) (F A RIS A8 (CT ) fnali & Al 5
ACTT BD3 Fl, C 5 T XF N 2 i 2 5% 56 43 3 o TN &
i P45 2 1 1 2 PR BB 018 Ji5 it MTHFR £ M
TR, ERE MTHFR B9 3% M At 4, g CT
ALCTT AU CHE A e 3% 1 43 ) BRI CC BY Y 65 06 Fl
30% , F Bl SR TR s e 2 R T A 0 BR AL S
BN BRI R o ofF 1) 284 2 b 2 I R PR R 1) B B AH G
LI AN TR BR R R, H TT RUASAR R H 4 5 1m
A VB A Bh KOS AR R A S O K RE  BEAR T H IR
XiF PR IR HY 3 R E T TS & HUAP ™Y,
3.3 MTHFR C667T A K % &kt e s & ki
A JE R A R 8 % R

MAHESH %" #}f 5% . 7%  MTHFR C667T %
PR 22 25 P 5 eI g v %85 B2 iR 25 1 (CHDL) ZKSF A 26, i
HDL 32 2/E I J2 £ 28 4 P9 I8 [ i 396 1k 5% 5z L B 1k Ak
AL it Z g MR, v W MTHFR C667T %A
ZAMS A L, 44 LR Hr, I MTHFR
C667T HHZ M5 MEREXT HUA ) % 4 ] G817 78
ZHAEM . AWV 53 2 50 K 8. BMI=28 kg/
m” B, TT B H e 41 0] 40 A b3, 25 7 B Ge it 2
B (P<C0.05), 38 HAE M 43 7R , RERI= 3. 040,
AP=0.406,S=4. 464, FIEIEL W R Z4E HUA 19
B IE 22 BAE . HAE HUA &5 8800
di bR 40,60 %6, (H A B 5T 32 % WLAH &0 BR 61, 40 AKE

61

A /0N, AT RE 38 BRI Y O Ay, HL R T A b XU
NBERL Z WO N DU N HEAE 9 B 98 %5 4, i F 92 45
S Al T A RO 09 N BE AT S SR i — b
6 IIE

25 F R ,MTHFR C667T 3L TT B4 4 7%
AR AR I HUA B XS . MTHFR C667T 3 [H £ 2%
PEEREAE HUA B & A P A AE E m 58 BAEHT

S % 30k

(1] XM, Cm R R M E & R AL POTHe LA e
B2 2 8 A N WA A R 2 R SR
[CL. P52 . P22 5 BHB R 7 A, 2013,

[2] CHEN W,HUA K,GU H,et al. Methylenetet-
rahydrofolate reductase C667T polymorphism

is associated with increased risk of coronary ar-
tery disease in a Chinese population[]J]. Scand ]
Immunol,2014,80(5) :346-353.

(3] BARK,E T T, 2l iz, 45 R %k AR D7 8] 78 Bt
T4 R o A e L) ], JE Bt BR 4, 2016, 38
(4).:316-318,387.

[4] DONG H,XU Y,ZHANG X,et al. Visceral ad-
iposity index is strongly associated with hype-
ruricemia independently of metabolic health and
obesity phenotypes[J]. Sci Rep, 2017, 7 (1)
8822.

(5] R RIR MNAE A OCHNT 12T 2 2RI KA
[l g PR TR IfILAGE AH OC W 1297 2 B K AR
(1. e A4 . 2017,56(3) :235-248.

[6] ANDERSSON T, ALFREDSSON L, KALL-
BERG H,et al. Caculating mearures of biologi-
cal interactionsl[J ]. Eur J Epidemiol,2005,20:
575-579.

C71 oo AR PR 5] R A 2. v sl N 5 1 SR S 8
B 5 2 W T SO [T 1. 38 SR 22 4. 2004, 26
(1) :1-4.

[8] KUWABARA M, KUWABARA R, HISATOME
I,et al. “metabolically healthy” obesity and hype-
ruricemia increase risk for hypertension and diabe-
tes:5-year Japanese cohort study[]]. Obesity (Sil-
ver Spring) »2017,25(11) ; 1997-2008.

(9] BRmed 22k A, BRAEA, S5 B0 M DX XUAI &y
PRIR IMLAE 52 Wil PR 3R A7 s 27 BIF 5 [ ). A6 36 B2 2
SR ,2017,14(23) :3470-3472.

[10] PREEFH, 235, XIR L 5. RiFHhIX 45 229 4 (g
JRE ARG 5 55 L P DR R 7K - 22 39 K i DR TR 1ML AE 5%
me PRV L) ] v R P TR S 4a L 2016, 24



62

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(12):904-908.

SO, X O, S AR A R SIS
JE 1 28 BAE R 2 48 N & A= 8 PR IR 1L AE 1 5% il
()] 7 PEBE2,2017,39(11) : 1643-1646.

RURYE A A A5 o BH b X A AR N
T 19 PR TR 1M A A8 9 38 B A O fe B PRV &R 43 A LT .

AR S AR 0 I I A8 2% 35 2018, 20 (2) 1 164-
167.

HUANG G,XU J B,ZHANG T J,et al. Hype-
ruricemia is associated with cardiovascular dis-
eases clustering among very elderly women - a
community based study in Chengdu, China[]].
Sci Rep,2017,7(1):996.

FURUHASHI M,KOYAMA M,MATSUMO-
TO M, et al. Annual change in plasma xanthine
oxidoreductase activity is associated with chan-
ges in liver enzymes and body weight[J]. En-
docr J,2019,66(9).777-786.

GRABOWSKI M, BANECKI B, KADZINSKI
L A,et al. The model homologue of the par-
tially defective human 5, 10-methylenetetra-
hydrofolate reductase, considered as a risk fac-
tor for stroke due to increased homocysteine
level,can be protected and reactivated by heat
shock proteins[J]. Metab Brain Dis, 2016, 31
(5):1041-1045.

5, A, SROROMKR, AL Rl R 5 A R ik
RIZE & # MTHFR B [H C667T £ &1 5 ] 54
0 2 R K CF g AE S ME LT 1. o E Il R BF 5
2018,31(4):51-54.

KIMI U S, ROSA G. Association of uricemia

[18]

[19]

[20]

[21]

[22]

FTREF 2021 F 1 A% 50465 14

with biochemical and dietary factors in human
adults with metabolic syndrome genotyped to
C677T polymorphism in the methylenetetra-
hydrofolate reductase gene [ J]. Nutr Hosp,
2011,26(2):298-303.

ITOU S,GOTO Y,SUZUKI K, et al. Signifi-
cant association between methylenetetrahydro-
folate reductase 677T allele and hyperuricemia
among adult Japanese subjects[J]. Nutr Res,
2009,29(10) :710-715.

WEI W,LIU S Y,ZENG F F,et al. Meta-anal-
ysis of the association of the C677T polymor-
phism of the methylenetetrahydrofolate reduc-
tase gene with hyperuricemia[]]. Ann Nutrit
Metab,2012,60(1) :44-51.

AN | N S A LR S U Ry o R 7Y
fig F R C677T Z 251k 5 o [ 1L AR b X DU N B
B i A e R R I P A DG LT ] R A il
A& ,2016,24(11) :1004-1009.

BLGERR . oI5 4k X % i, 4. MTHFR JE[H C677T
LA ERAZ AT IR 2 25 1E 5 TR I M DX I P e DR 12
IMAE AR S M0 58 0T . v B A 5 36t 4% 4 5k
2019,27(1):8-10.

MAHESH M,CHENG G,KHALIGHI K. As-
sociation of methylenetetrahydrofolate reduc-
tase (MTHFR) A1298C polymorphism with
lower high-density lipoprotein cholesterol level
[J]. Ann Clin Lab Sci»2019,49(2) :232-236.

(ficfs B3 .2020-02-18 &8I H #1:2020-09-06)

CLFEEE 57 10

[12]

[13]

arterial cord gas[J]. ] Perinatol, 2020,40(1)
56-62.

CHAND S,SALMAN A,ABBASSI R M, et al.
Factors leading to meconium aspiration syn-
drome in term- and post-term neonates[ ] ]. Cu-
reus,2019,11(9) :e5574,

SHRESTHA A, TRIPATHI P, DONGOL A.
Pregnancy outcomes in patients with hypothy-
roidism[ ] ]. Kathmandu Univ Med J (KUM]),
2019,17(65) :57-60.

[14]

[15]

HUGET-PENNER S,FEIG D S. Maternal thy-
roid disease and its effects on the fetus and per-
inatal outcomes[]]. Prenat Diagn,2020,40(9)
1077-1084.

MANNISTO T, MENDOLA P,REDDY U, et
al. Neonatal outcomes and birth weight in
pregnancies complicated by maternal thyroid
disease[J]. Am ] Epidemiol,2013,178(5):731-
740.

ISR H . 2020-04-13 & 8] H . 2020-08-25)





