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The correlation of folic acid, vitamin B; , homocysteine and cystatin C
with the degree of lesion of patients with diabetic nephropathy”
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Abstract : Objective To investigate the diagnostic value of the change of serum folic acid(FA) , vitamin B,
(VitB;) ,homocysteine(Hcy) and cystatin C (Cys C) levels with the degree of lesion in patients with type 2 di-
abetes. Methods

ized from January 2015 to June 2016 in the General Hospital of Wanbei Coal-Electric Group were selected. Ac-

A total of 202 patients from department of endocrinology and nephrology who were hospital-

cording to the urinary albumin excretion rate(UAER) in clinical diagnostic criteria for diabetes,202 patients
with type 2 diabetes were detected and the serum FA, VitB; , Hecy and Cys C levels were analyzed,in which 36
patients were simple diabetes group(SDM) ,114 patients were early diabetic nephropathy group(EDN) ,52 pa-
tients were clinical diabetic nephropathy group(CDN),and another 50 health person were control group. Re-
sults With the development of diabetic nephropathy, Hcy and Cys C level increased significantly, while the
FA and VitB; were significantly reduced, positive correlation between serum Hcy and Cys C levels and UAER
(r=0. 286 and 0. 453, P<C0. 05). Negative correlation was found between FA and VitB; levels and UAER (=
—0. 278 and —0. 305, P<C0. 05). Conclusion

as diagnosis criteria for early diabetic nephropathy which is useful in the diagnosis of early diabetic nephropa-

Detection of serum Cys C,Hcy,FA and VitB; levels can be used

thy and detection the progression of diabetic nephropathy.

Key words: cystatin C; homocysteine; folic acid; vitamin Bs; diabetic nephropathy

W DR ' s S WE DR Y — P R T R E L 2 B A
I8 B B 70N 3K A A 9 728 R /)N BK R IC RE 44 JEE A 7
BEEBRA . %0 BB T B A B e R A A
TR OB R e ) B 2 e R AR T R e
S DR B AR 0 TOUIG N o A T TR A A SR
AHIF 5T BB E R I I3 AT R C(Cys O, [A] A
k& 2 (Hey) (R (FA) F4E 4= £ B, (VitBy) 1E R W

FEAE AR R T HAE B PR 32 I TR i A
/IRIER

1 ABREFE

L1 — ook sdEme b e AR R e 2015 4F 1
% 2016 4 6 H W%Mﬂ%ﬂ‘%ﬁﬁﬂ\]ﬂ&[&n%% 202
B, R F IR AR A 2 M 2 M 1997 4 56 [ IR
TR R 2 OB B2 W bR . R B RIS A

* BEETE K& ARSI R R (863 7D F IR (2014 AA022304) ,

YEE R U 55, 0, 32 o B 2 G 8 7 T A A 5T



. 2372 - WIEZ 51K 20184 8 A% 15 5% 16 H

Lab Med Clin, August 2018, Vol. 15,No. 16

HE 28 CUAER) (A [R] K4 R 8 43 3 41 - F 4l
Bl PR 95 (SDMD 21 (JRE # F1<<30 mg/d) 36 f], HHr 55
20 ), 4z 16 ) ; A4S 30~59 %, (45.14+2.3) %,
FLYHE PR % B % (EDND 4 (JR 3% & A & 30 ~ 300
mg/d) 114 fil, K 55 70 #i, % 44 B ; F 8 29 ~ 60
B Y45, 612, 4) %, i PR BH B BR % B s (CDND
HRIGE =300 mg/d) 52 4], Hh 5 30 4], & 22
B s 4E WS 30~61 & Py (45. 422, 7)) % 5 [Al B L #2 A
(R J g 9 o B A 9 % 52 4 S i R <5 4F (5~ 10 4F
=10 48 3 4. A AL PR R R L 22 R 0 S it
L (P>>0.05), [A] B 3% B R o0 {44 A 3
50 B/ Ry Xt B, e B30 i, 2 20 )5 AR Y 30 ~
59 % 45, 5E£2.00%, 34 2 BIBRIKEES
X HRZH L3, PR AR B AF 8% 4 — e B8 ) L3, 225 7
TG L (P>0.05) . A Al ik, FFA AkH
W3 HE B M09 R DS FE AR B g S, DA M AT 3 3L
M3 Hey 7K S T 55 H Al 35 22 E 25 5200 » 52K 4F PR Ik
i VitB; . VitB12 . FA & HAhzh54) .
1.2 7k MR RIMAT 2> 8 h TTHEEEA L ff
FHE 25 % # Bk R L 3 mL J3F 4% & 1 3. 5k M
ROCHE7600—020 &4 H 34k 73 Hr X % Hey.Cys C
MEAT ARSI o A 3700 4 ply b s LR 2w R A R I
T R R 1 A A Bl s FA R TR IIE 7=k 4
A gl & 643 BT A e B 500 L A I O vk Sk k2 &
i s VitBs R FH K S0 758 W B 50 CELISAD A 12
e E RED AR, B BOI A IF 58 % 5224 K
B 800 BERHARE 8:00 1 24 h JR¥ - IMA 10 mL
FH 2 57 85 L YR &) 5 B 10 mL 3% A8 o i B G0 28 B gk vk gk
AT ARSI 3500 R AL R A5 2 20w B AR
1.3 Zib2eib e p A SPSSIL. 5 8 T 5 it 2
I, THRERILL T Fon, 24 iR T 22
AYAT . AL IR) FL AR ¢ K5 5 THECSERER FH A A R
NS LR T o K8 . SR Spearman #f 5C 43 A
X R FR AR AT AR Ak 43 AT, L P<0. 05 A 22 R A 58
E-9'8
2 % ES
2.1 MR AT Bl L3 Cys C.Hey. VitBs
FA KA BERB 4 Cys C.Hey Fil VitB, £ I 45
B S TR AL, 22 R A Gt L (P<<0.05) .,
M FA 25 5L AL T X R4, 2 RB S8 X (P<
0.05), L 1,

£1 HERFEAMIMBARE Cys C.Hey, VitB; #

FA BB (L)

Hey(pmol/1) - Cys C(mg/L) VitBs (pmol/1)  FA(umol/L)

&b n

WUl 202 17.1743.45  1.1440.24 489+64 5.9041. 38
Xof B2 50  8.1741.55  0.6970.13 896154 12.82=E1. 99
t 26. 231 13.978 33.765 19.115
P <20. 05 <20. 05 <20.05 <20. 05

2.2 SDM 4 FBE IR B 4l Cys C.Hcey, VitB; Hl
FA I WEIRIA B4 Cys C, Hey 1 VitB, £ 45
R B & T SDM 4, 2 R A4 1% 8 L (P<
0.05) .1 FA 25 R AL T SDM 41, 22 » A Fi it
28 Y (P<<0.05), L% 2,
®2  SDM AMMERFEEHAE Cys C.Hey,VitB,
#n FA b3 (Z+s)

Hcey Cys C VitBs FA
215 n
(pmol /L) (mg/L) (pmol/L) (pmol /L)
SRR 166 19.1143.85 1.2440.27 420458 5.38+1.32
SDM 2 36 8.23FE1.94 0.7240.15 7714153 8.3341.68
t 23.634 10. 744 28. 335 8. 234
P <0. 05 <0.05 <0. 05 <0. 05

2.3 BRI AN Cys C.Hey, VitBs il FA /K
AL R R B W E R HE L W Cys C M
Hey 7K -2 38 = (P<<0. 05) , DA CDN 4 1fiL 3% Cys C
M Hey /K24 B e s A BE 5 999 1% 28 i FA FIL Vi,
K 3% Wi B AR (P <<0. 05), LA CDN 4 1L % FA Fi
VitBs K- 5l Wk 3.

*3 ¥EFR % & 228 Cys C,Hey,VitB, 1 FA

KELER (TEs)
1) . Hey Cys C VitBs FA
(pmol /1) (mg/1) (pmol /L) (pmol /1)

CDN# 52 22.5445.29% 1.5340.35% 352+86% 5.78+1. 39%
EDN4l 114 16.614+2.58~ 1.1540.314 552924 7.124£1.55%
SDM4{ 36 8.23+E1.94 0.724+0.15 771£153 8.33+1.68
t 18.143 8.365 18.112 10. 636

P <0. 05 <0. 05 <0. 05 <0.05

5 SDM 4 e #s .2 P<<0.05; 5 EDN 41 Ho %, * P<<0. 05

2.4 MRS XA RE M Cys C.Hey,
VitBs \JFAUAER Z [A] 1 5 H: 40 1 B, i3 Hey A
Cys C K5 UAER £ 1E A 36 (r=0. 286, P<C0. 05;
r=0.453,P<C0. 01,1 FA F VitB; /K F5 UAER
BHRAHE (r=—0.278, P<<0. 05;r= —0. 305, P<<
0.05), ILiE Hey #l Cys C /K22 [0 2 IF IEAH % (r=
0.581,P<C0.05),FA il VitB; /K= [a] £ A0 56 (r=
0.357,P<<0.01),TijIfiL % Hey fl Cys C /KE5H FA Z
] 52 7 A e (r=—0. 427, P<C0.05; r=—0. 389, P<<
0.05),
3 3t it

W DRI ' s S BB DR s BB A 18 MO RREZ — W
YRR N G AL 23 ok R ™ E Y L R
RO RIRE FIG T A AR L R,
W DR B s ) s 5 B AL R W 3 £ LSRR
B R A R PR R B Y2 W
SR FH 0L 375 IR 25 280 R PN 2B LT 37 B3k 23 o T L 7 i s 72



B EX 5K 201858 A% 15 5% 161

Lab Med Clin, August 2018, Vol. 15, No. 16 e« 2373

Y R 9 B e I TR A W S AR A BB R NER DB R
EL2 R 5020 2 BUEAG  WE B /N BR U 5 R AB 05 kS
B S B T RE L (H ) 9k B, R S B AED . /M Hey I
i S/ ik 10265 95 995 1 — A Ay S A B R T A R e 1
FEBOT R PR A O A LG e . 7R 2R I R
W, = Hey IfUEE & 2 %6535 85% ~100%,
Mm% Cys C2&—F/NrF 358 M- 848 B i 1 B /)
BRUE RS B NERAG B O A I v LT L R 3 UK
I, Cys C K5t 2 i T 5, [ BB /NS IF A
FerE Cys C WL, Cys C A B /NERIE S i
R B = g 811 N 7 N B N N 11 AN 1
BN 8- I ()7 N RS 7 = ) R =T B 4 R S
L I R TS IR E] L Cys C 5B
BRI FE G KR R R — o B, B Cys C7E
T PR B s S S0 el e ok H B T RE LG

AT 58 245 J o B8 DR 4 R A 1LY Hey . Cys C
TRV B R TR B O PR v 4 EDN 41 Ffil CDN 41
B Hey. Cys CKF-Z i 75 » EDN 21 F1 CDN 41 B
5T SDM 4. 22 7 A Ge it 2% 5 X (P<C0. 05) , & H]
1 SDM 2] o, B AR I BB 4 A Eb . UAER &b F IE % K
¥ fH Hey Cys C /K th LRI = 5 B N SOk
T — O [ U 2 OB PR AR R B
it Hey . Cys C 5t 335 0 B W00 48, R UE .
I FLKEE B DI ae % IRl . & J 20 i A FR S 5 9 10
if, Hey Cys C I KBl Z 2 — 2 T+ & 5% 18 ™
AR IEM K. Wit Hey.Cys C & B F112
W I I s s R U A A A AR

Hey 76 FA I VitBy 2 57 58 sAC i, J& E 21
HBIHF. W Hey KEMEERNZRRELSBY
Bz FAVitBs 18 /0 80 SR # 2 5  Hey 1R
S ORI BR B AT T 51 & Hey IfRES . AHF
TR BRI A5 LR 5 0 B AL LB FA L VitB, B
BIEAL, 25 A G128 X (P<T0.05), 1 H FA,
VitBs (7K - Fifi 2 48 DR 9 14 995 1% i = 2% 347 B 1% » CDN
I T AR AL, 25 R A ot 3 L (P<<0. 05),

22 PR, I 7E Hey.Cys C.FA #1 VitB; /K5
PR 95 KW BR s B v o 146 8 B0 RE OG5 3l 28 A 7K P
AL LI I R 2 905 12 W FIR O7 SR I 2 5 k4 . B B F
Xof W PR B 1R R A 0

2%k

(L0 . 2 BB DR A8 5 I 3 s 0 () 28~ Je 2 e Je 4 X C
K2 JUUETASE 0 23 K LT ). 8 0 22 By % 2 2R 3. 2014, 32.(5)

437-438.

(2] 2. [m) A0 DG 20 e I3 D 3R C 65 4G DU 72 W AR s
Vs B 012 W b B (B 0 AT LT . 2 BBE 24,2013, 34(9)
1370-1371.

(3] sk A8 5 . 45, 2 ZURE PR B 8 s i % C
0[] 2 2 ol A 1R K 1 B ARG 0 B HG i R 7 SCLT DL 35 bk Ok 2
24 (BE2E RO »2015,41(5) :998-1003.

[4] KM FEE .S, 5. Hey Sp2-MG . UB2-MG K Um-
Alb 155 A6 T X5 PR A 15 95 141G DR 12 T 0 (LD . el B A
By Pe 2R3 ,2014,35(9) : 1116-1118.

[5] SULIMAN M E,STENVINKEL P, HEIMBURGER O,
et al. Plasma sulfur amino acids in relation to cardiovascu-
lar disease,nutritional status,and diabetes mellitus in pa-
tients with chronic renal failure at start of dialysis therapy
[J]. Am ] Kidney Dis,2002,40(3) :480-488.

[6] % . Bk, 5. M3 Cys C.Hey.sICAM-1 XJ IR
9o ' i L O ARG DU A I R AN (B LT 0. PR B R R 2 2l
2016,41(16):1142-1146.

L7] JAfE BRAA 04 BT, 55, IV BB R C 78 2 BB IR W 9
L5 W7 i R A (R LT ], sh A R BE 22,2014, 12
(9):1379-1381.

[8] XM, EE .8 =1, 5. 7§ Hey.Cys CEA R 2 40 A
TxE 2 20 B B s B T2 M E LT ). Il AR EE 2y,
2017,57(14) :65-67.

(9] #mi. i Cys CH Hey kA A DU X bl PR v 5 99 5 1 12
Wi B (B L /CDJ. i IR B2 25 SCHR 4% & (i 1 il 5 2016, 3
(30):6037-6040.

[10] Z=H Y. 1miE Cys C Hl Hey B A K I X% R B 78 10
WA AELT ], B 5 PR % 4 7K, 2015, 36 (16) : 2410~
2411.

[11] THE. miE Hey.Cys C BEG B AL 4H i 4 I %) 2 B 4% FR 9
B 9 0 5301 12 W O L L0 ], A 28 K B2 24 Ak KL 2016, 27
(7):826-828.

L12] XIFHHE. M Cys C.Hey . BUN,SCr 7K 3 4 Jll X . 19 4
PRI B 5 12 W i A (B LD ], 5% 9N B2 24, 2016, 40 (8) : 863-
864.

[13] it . ik 2347 [ 280 > Jpe A 0 ) 12 W 11 2800 Bk W
T E LT ] [ SE 52 W, 2014, 18(7) 1 1136-1137.

[14] E®&E £ H. M VEGF,Cys C Fl Hey B A 5 I %t
o DR 5 0 114 32 W 4 (i L0 0. 97 b B2 2, 2016, 38 (16)
2436-2439.

[15] #idn . 2000 . 4R . A2 e (R 0 12 2 A2 % B6 I
YA R BL2 5N IF ARE 1A SRS LT ], b i B2 4,
2014,35(10) :1357-1359.

(e H B 2017-11-10 & 15 H 1 :2018-02-02)





