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[FE] BM %5 2 BUEIRE SR (DN) B35 1055 [R5 2 P& 8. (HCY) MR (FOL) 53 H
FEPUE M FRIL B MTHFR ) C677T A1298C SR Z MR KRR, Ak FBIMAHT 2017 4 1 HZE
2018 4F 12 H FIT IR BE EBeii2 iy 2 BRI B35 161 1, Hip DN B34 81 [ 55 41 Bil, £ 40 f,
AEHE (61.5214.2) % ] FEPRIFTCE G (DM) B35 80 Bil[ 1 42 4], % 38 il 4F % (57.7+10.8) & ] ; 5 4A
ANMEEEXT IR (NC) # 77 £ B 39 44,40 38 44, Al (58.2+16.3) 5 1, 43 T HBEAG FR e L fh 22 ol
PAGI L HCY I FOL; 2R TagMan FEFH 43 IH AR 4347 MTHFRC 677T&A1298 FEF L2451k, FIH
MR ZE T 2200 M/ NE B 2T ¢ Mg HASH B LT HCY \ FOL /K-, W FHXC R/ dr 4541 8] MTHFR
HASZR, &R DN A HCY /KF[ (19.7627.81) pmol/L] 5 DM £H[ (15.62+5.01) wmol/L] .
NC £H[ (8.09+3.74) pmol/L] 2R EAG 72 X (F=81.738,P<0.001) ; DN 41 FOL /K[ (12.18=
3.01) wg/L]5 DM #H[ (13.50+2.71) wg/L] NC ZH[ (15.43£2.95) pg/L]ZREAG ¥R (F=
26.978,P<0.001) . DN 41 677T S5 R RS [ 51.2% (83/162) ] .67TTT/1298AA 4li & 7875 R i
[25.9%(21/81) 1395 T DM 41[ 33.1% (53/160) ;11.2% (9/80) ] Fl NC £H[ 33.8% ( 52/154) ;10.4%
(8/77)] (X* {H:10.821.9.099, 14 P<0.05) ; 1298C 25 {7 K& 45 5 7L DN £H[ 21.6% (35/162) ] . DM 4
[16.9%(27/160) ] F1 NC 41[ 18. 2% (28/154) |41 [E1 227 G247 L (X* = 1.269, P>0.05) , 677TT/
1298AA 4i4 5875 iﬂ/‘ﬁi HCY 7K FOL 7K 5 A R B i 22 R B G |24 S (F {812,955,
15.504,#4 P<0.05) , #5if MTHFR C677T&A1298C JEHZAM:ATE HCY 5 FOL AR H T fEAh 2 A
DN izt fE KUK I 2
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[ Abstract] Objective To investigate the relationship between serum homocysteine (HCY ), folate
(FOL) and methylenetetrahydrofolate reductase (MTHFR) C677T, A1298C gene polymorphism in patients with
type 2 diabetic nephropathy (DN). Methods A total of 161 patients with type 2 diabetes diagnosed in Jiangsu
Shengze Hospital between January 2017 and December 2018, including 81 DN (41 males, 40 females;
age: (61.5+14.2) years), 80 diabetic mellitus without nephropathy ( DM; 42 males, 38 females, age:
(57.7£10.8) years), and 77 normal controls (NC; 39 males, 38 females, age: (58.2+16.3) years) were
retrospectively analyzed. The serum levels of HCY and FOL were detected by enzyme circulation and electro-
chemiluminescence respectively. TagMan genotyping technique was used to detect MTHFR 677T&A1298
gene polymorphism. The serum levels of HCY and FOL were compared with one-way analysis of variance
(the least significant difference ¢ test) , and the distribution differences of MTHFR gene were analyzed by X*
test. Results The difference of HCY level among DN, DM and NC groups was significantly different ( (19.76x
7.81), (15.62+5.01) and (8.09+3.74) pmol/L; F=81.738, P<0.001). The FOL level among the 3
groups was also significantly different ((12.18+3.01), (13.50£2.71) and (15.43+£2.95) pg/L; F=
26.978, P<0.001). The frequencies of 677T allele (51.2%, 83/162), 677TT/1298AA genotype
(25.9%, 21/81) in DN group were significantly higher than those in DM (33.1%, 53/160; 11.2%, 9/
80) and NC (33.8%, 52/154;10.4%, 8/77) groups (X* values: 10. 821, 9.099, both P<0.05) , but the
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1298C allele frequency was not significantly different among the 3 groups (21.6%(35/162, DN) vs 16.9%
(27/160, DM) vs 18.2%(28/154, NC) ; X*=1.269, P>0.05). The levels of HCY and FOL in individuals
with 677TT/1298AA genotype were significantly higher than those in individuals with other genotypes ( F
values; 12.955, 15.504, all P<0.05). Conclusion The abnormal metabolism of HCY and FOL caused by
MTHFR C677T&A1298C gene polymorphism may be the genetic risk factor of DN.
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MY H 0 S 2 38 )5 T ( methylotetrahydrofolate
reductase, MTHFR) J& MBI CIHAE A S HERE | L
FRZEME 2 BUEIRIE (type 2 diabetes mellitus,
T2DM ) Ff & AE 1 & R B 5 | R e, W R B e
(diabetic nephropathy, DN) i B B | A] iF i Sy £¢
KB, A& T2DM H UL EL R A A AR ]
PRI SE HUA 0B DN A8 1l 375 [7] 28 2 e 220K ( homo-
cysteine, HCY) iR (folate, FOL) 5 MTHFR %A
C677T A1298C LML KR,

ARGHE

LAFFEX S, IBIESS A 2017 4F 1 H % 2018 4F
12 AFET R E B2 R T2DM B3 161 fi, K
H DN B 81 il [ 55 41 f], 2 40 ], % (61.5+
14.2) % ], BEPRJA JC B 9% ( diabetic mellitus without
nephropathy, DM ) £ 80 f7il[ 5 42 5], % 38 i, 4F-4%
(57.7+10.8) % ], DN i2WitrfE"” . T2DM H# IR (&
FIAILEF He (albumin creatinine ratio, ACR) >300 mg/g;
5 30 mg/g < ACR <300 mg/g FH4 I 0 0 s o
g, AN AR IR RS A A | 15 20 20k A (TR ARG A
e PRI S5 6 A 235 SR 5 3% A7 JFC Al 5 T 1) XoF
%, HIEZWiHEbr 2 /0K 2 TR 3 4~ H L
b, vRERIRI R R ARAR A A 7T B 39 A, &
38 44, iy (58.2+16.3) & J/E MK HE (normal control ,
NC) . AHRAAREICIZ: i 25t ifE(JSSZYY-LLSC-
201736) , HAZIRA LB E 1S

2.1M3% HCY \FOL 7K F-IE . 25 N b EUE ok i
2~3 ml,4 CFLL4 000 t/min B0 4 min( B4R
8 em) B IMLTE . SRJNEHIG L AE P800 4 A o/
AL (Fit: Roche 23 ) FAINMLYE HCY , % HH 1L
226 T Cobas €601 42 A 3 & G0 B (Hi -+
Roche 22 #)) I FOL, BA &R & g+
Roche 2\ A HEIE

3R RIAGI, R PO 5 PCR FARK:
I MTHFR J£[H C677T il A1298C i 5 2485, 5l
WIFPSI 225 3CHR [ 3]t COTTT i ai L5149 5'-
AGCACTTGAAGGAGAAGGTG-3", F iif 51 ¥ 5'-

TTCACAAAGCGGAAGAATG-3"; A1298C v 15, b Jiff
5191 5'-AAGGAGGAGCTGCTGAAG-3", R4 5'-
TGGTTCTCCCGAGAGG-3', MTHFR 5%y K A% %11 [
B EIIREEMBAARAF, A RER 10 pl,
A7 DNA Bt 1.5 wl (FTEWEE 20 ng/pl) \TagMan
PREF (B E IS HR AR AE]) 1 pl ,PCR R
B LA IS BEARAIRAF) 4wl FILE
F7K 3.5 ul, PCR RIAAF: 95 C AP 15 min;
94 CAEME 30 s, 60 CIEK 30 s, 72 CHEMH 30 s, 3t
40 MG ; KON SE U I ABI7900 FU7¢ 5t 2 B PCR
L (SEE ABL A w]) AT 4 5 20 5, FIH PCR
AL 3 BT R 8 A FEAS Y R R BRI 2R

4.5 A SR IBM SPSS 22.0 #4817
G200 4GB IES A E R x+s TR,
2 A LR W SR ST A AS ¢« Kr 3 5 Z2 20 1] Lk H
PP Z T 25000, $HE— 25 W EL AR )N B 2
5o A R X R e A A R R (E A b ) 22
o P<0.05 HZEFAGITHEL,

g R

L — s RHORH (3R 1) . DN 4 HCY JK-F8¢
DM NC 20T} ( F=81.738,P<0.001) , Ifif FOL 7K
FEAR( F=26.978,P<0.001) , DN # 677T &5 R A
WK T DM NC 41 (X* = 10.821, P =0.001) , T
1298C S5y Jk R AT R 40 1) 25 S oA 12 (X =
1.269,P>0.05), DN Z0H1 DM 275 i LB ( fasting
blood glucose, FBG) . ¥4k il £L 2 1 ( hemoglobin
A1C, HbAIC) &M H[EEE (total cholesterol, TC) .15
2 & G 25 H (high-density lipoprotein, HDL) IG% &
JEHE H (low-density lipoprotein, LDL) 7K-F-22 53370
Gt (¥ P>0.05)

2. MTHFR SR Z &M, BrA x4
YR &I 677TT/1298AC .677TT/1298CC Fl 677CT/
1298CC 3 FhE & BN TUAEAE, B A 5L R 531 4t
Z(F2) R, DN 4 677TT/1298AA 4fi45 575 KA
677CT/1298AC MR AE 45 FIHE 7 %1% T DM NC
HX{H:9.099F16.211, % P<0.05) ;1M677CC/
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R OFERIE R (DN) BEFRIE I (DM) 3 SRS B (NC) 2 — Ml REORE UL (x£s) ®

o P AR T BMI SBP DBP FBG HbAIC TC
ZHJ1
(FHr4%) (%) (4F) (kg/m?) (mmHg) (mmHg) (mmol/L) (%) (mmol/L)

NC 4 71 39/38 58.2+16.3 - 23.32+3.13 120.92+£11.74  81.90+6.21 4.78+0.75 5.14+0.79 4.79+0.90
DM 44 80 42/38 57.7+10.8 12.1+x2.4 23.14+3.34 135.26+15.07° 81.98+9.00 8.51+3.25° 8.74+2.81° 4.98+0.94
DN 2 81 41/40 61.5+14.2 12.3£3.2  24.66+4.18"° 139.46+16.12%¢ 81.21+10.29 8.99+3.62¢ 9.12+2.28¢ 4.88+1.38
oL ORI 0.074" 2.030 3.430°¢ 5.482 35.266 0.180 50.722 81.287 0.607

P1E 0.964 0.134 0.126 0.005 <0.001 0.835 <0.001 <0.001 0.546

. TG HDL LDL BUN C HCY FOL
45 Bk ' 677T 1298C

(mmol/L) (mmol/L) (mmol/L)  (mmol/L) ( pmol/L) ( pmol/L) (png/L)

NC4 77 1.17£0.76  1.29+0.33 2.73+0.74 4.9121.10  65.1213.63  8.09+3.74 15.43+2.95  33.8%(52/154) 18.29%(28/154)
DM # 80 1.25+0.83° 1.27+0.42 2.99+0.82 5.42+1.51 65.56+15.84 15.62+5.01 13.50£2.71  33.1%(53/160) 16.9%(27/160)
DN 4l 81 1.69+1.37%¢ 1.18+0.37 2.97+0.98  6.72+2.86"° 87.49+17.48"° 19.76+7.81%-° 12.18+3.01%° 51.29%(83/162)"*21.6% (35/162)
KA 5.911 1.779 2.261 15.068 52.819 81.738 26.978 10.821" 1.269"
P{a 0.003 0.171 0.107 <0.001 <0.001 <0.001 <0.001 0.001 0.530
BRI 677T 1298C A, A LA ks Fom ;" RX? {H, 0 o {8, AR F 159 5 DM 4 Lb3, P<0.05;° 5 NC A b4, P<0.05;-Fm Tt
el s BMI MBS %, BUN MJRZE A, Cr MALEF, DBP SHEFIKIE, FBG Sy 28 IR IMLHE, FOL SR, HbAL1C oML MLLE 11, HCY A [R]85
12, HDL b= %% BEAR S, LDL AR BE G #E F1, SBP Dyl i, TC Jy BB ERE, TG =B HH ;1 mmHg=0.133 kPa; 355 BT HIE LL

%2 DN.DM H#E K NC % MTHFR C677T F1 A1298C It RIS A4M A5 B M 4347
677CC/1298AA 677CC/1298AC 677CC/1298CC 677CT/1298AA 677CT/1298AC 677TT/1298AA

WES G B BRSNSk B Bk BRS Bsk BRSSO Sk

NC# 77 208%(16/77) 97 195%(15/77) 8/7 26%(2/77) 2/0 35.1%(27/97) 10/17 11.7%(9/77) 5/4 104%(8/77) 5/3

DM 80 262%(21/80) 10/11 162%(13/80) 6/7 25%(2/80) 1/1 31.2%(25/80) 14/11 12.5%(10/80) 5/5 11.2%(9/80) 5/4

DN 4l 81 62%(5/81) 1/4 13.6%(11/81) 6/5 37%(3/81) 2/1 284%(23/81) 12/11 222%(18/81) 9/9 259%(21/81) 12/9
X* 11.932 1.005 0.251 0.818 6.211 9.099
PfE 0.003 0.605 0.882 0.664 0.042 0.011

T : MTHFR A HY P S R i Bl s 3755 AR o P LE

Al sk

1208 AA B A= RIFEAT AL T DM AT NC 4 (x> =11.932,

P<0.05) . BLAk, 254158 A J DR IR A 1 S0 ) i 25

WGt (X {H:0. 084 ~2.102, 14 P>0.05) ,
3.4 A FE AR HCY F FOL 7K i Hu 4

1t it

A MTHFR 2 HFA T 1 59k (1P36.3) , %F
MG R 52 i A K 2 A PR S T BT ce77T M
. A1298CH | AW —RIG R OB LR B, DN 4145
ff%{ ;;; ! zzzgfﬁz;}:i‘gi (F?Lg TR DN LSS (4 P>0.05), 1

PR Im AR = © WERRICEHEPR(FBG (HbAIC TC HDL LDL) 2 578
12.955.15.504 1 P<0.05) ;677CT/1298AC XURZE i {0 MTHFR 3 [ £ 25 PE 40 75 546 45 B34
ZRf B HCY  FOL K5 LRSI B R (677CT/ DN 4 677T Zefi 5e BRI (51.2% ) W1 75 T DM 41
1298AA [677CC/1298AC) M ZE AT =R L (B (33.1%) fl NC 41(33.8%) (X>=10.821,P<0.05) ;
P<0.05) . 1M 1298C S5 BEAIMA (21.6%) 5 DM 2H (16.9%)
FINC 41(18.2% ) ZFAHE (X*=1.269, P>0.05) ,

xR3 KEAFEFEAIMIE HCY Al FOL KT L (x4s) b5 DN 1 MTHFR C677T [ 2 7 5 ) 4

MIHFR GV HCY(moll)  FOL(pe/L) FIEE A1298C, C677T 15 DN FRISEHE B I i 1 JE A 7T
677CC/1298AA 42 10.3525.37 14.6322.82 o N e s
677CC/1298AC 39 11.90+5.17 15.07+2.12 HE S B DA VA7 5% C6T77T j‘/‘y*mjf MTHFR JE [}
677CC/1298CC 7 13.49+4.79 13.54+1.72 F4INET, S 5RSEE N Kus 9L i, |
677CT/1298AA 75 13.80+7.54 14.67+2.94 eI TEE T A1298C {7 T45 7 47 4
677CT/1298AC 37 17.647.05 12.09+3.27 R
677TT/1298AA 38 20.85+7.65 10.79+2.61 frifi C }Klﬁﬁ%ﬁﬁiﬁow \ .
Pl 12.955 15.504 HCY /& MTHFR i A 8] 7= 4, FKamF o8 ik 5L

P fii <0.001 <0.001 HCY S22 MAEBR AT G B 1% AW i
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7, DN 20 HCY /K[ (19.76+7.81) wmol/L] B .15
T DM[ (15.62+5.01) wmol/L] Hl NC ZH[ (8.09+
3.74) pwmol/L;J P<0.05] ;DN 2 677TT/1298AA
GG (25.9% ) Fl 677CT/1298AC WIEAE T4y
R(22.2%) #4055 T DM (11.2% 1 12.5%)
FINC 2H(10.4% F1 11.7% ;¥4 P<0.05) , H. 677TT/
1298AA 442875 % HCY [ (20.85+7.65) wmol/L ]
BN #2785 MTHFR C677T 5 DN &4 % &
FIRLT AT RE S . 287% MTHFR B 5 1 F gk HeY 18
R AL R HCY LIE 55 1045 P9 R A0 I %
AW TR A I STV LA e S o 8 5, 0 o
AbTFHELE I BPIRAS T B NER Sl it A I IS K A7
e DN 9 2L B2 DN 4l FOL 7KV &
AR ( P<0.05) ,677TT/1298AA 4fi 455875 1 FOL H%
MEZ  FW MTHFR N Z 851N HCY E
KM PREFIRSR R E® . AR LIS HCY i
FEANFE FOL FZiAE 2 B12 BRI A AR HCY
JE M A N R D AEY® . Huang 551 & B A
677TT BURLCy I A5 P2 9 B & #h 58 FOL AI g BH Sl 52
#5. HAET, X DN BEFNT FOL B2 55 M = 5%,
AR MTHEFR 3 R il 2 A AR 1 FOL 5 4h 7 %8,
Al REA TR FIAESE DN HYHT RIS

AFFE R KB 677TT/1298AC , 677TT/1298CC
F1677CT/1298CC X 3 FA & LR ARIAMATEAE,
AT SRR AR 2 TR AR s S 2 B 2
AR (677T F1 1298C ) MA H BT [R]— 2% 5 7 BL
b IR AT . AR 2 o AR R B I 7
W s A R T B I PR 2 55 AL R T B
B SRV, AHFFE T 6 B 43k R 76 1y ek S A o
ERH LG L (X {H:0.084 ~2.102, % P>
0.05) , 7~k BIXTAIFIE 25 SR TC B 5, Ak, W
GAFHA T (677CT/1298AC) ML HCY FOL 7K
LRGSR JR 45 H1 (677CT/1298AA .677CC/1298AC )
MHEERE G FE L (¥ P<0.05), Weisherg
TN, A1298C RAF /> MTHFR 75 3, {H 5
M FE AR T CO77T 278, AWIFTHEM], 1298C 7%
A I EAREARBERG T, (S AMAR A 677T %=
AR AT RE R T VE R, BARHLE A fRiE— 25T

T A2 13 P SR 2R R A5, A 5%
MTHFR &K Z2854PE5 DN AHCHE S5 8 M A% —,
AHFSE 7~ MTHFR C677T Fl A1298C F[H £ 7k
JITER) HCY 5 FOL AR5 5 T e DN A9 35t 4 X

IS
FIBMR BT R A (R e

& % x #t
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