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HE . B MR 22BRRKER (T2DN) AR S HhFEE A KET (PIGF) 69 TAKRF, #Kith
FHPIFG 5% R A% 4, A% #R2016F1 A—20184F5 A TARETERKFWMEERAERZ T EhA
Bk T2DN &% 90 4, IR aF ARk BF Q%G RE., TR Bkl R R Bma,
Gt R B R B4k B A AR A AT R4, PR A4E i PIFG /KT 69 TALK 0L, Rl o47 & 3 i PIFG 5 & 54k
Rk F, R ERORGRA. TR R IR A s RBE kR B R 4849 FBG. 2 hPG. BUN, CRP #=
HbATc R-FETBAFZ (P <0.05), Hb EARAEL (P <0.05) ; F-H¥E 5w Bk 2050 15 R A fk ok Bk 4a
Scr. BUN #= CRP A& KPR EF G &G A& (P <0.05), Hb RFEEF G F G RAEK (P <0.05);
Vo JRAE J % BB 469 Scre BUN., CRP #» UAER 42-F-H48 fkom Bk 2835 7F & (P <0.05 ), Hb KP4 -F- 2148 fk
Ja R ALIEAR (P <0.05); % &R G R, I8 RIR B R fn s R ks B R 46y PIGF K-F¥ & T
(P <0.05), FHA4E ks B d & PIGF & T B & &G &4 (P <0.05), I&R¥ME KR E 7L PIGE &
T R Bm 4 (P <0.05), snif PIGF K-FL5 &4 Ja% . FBG. 2 hPG. Scr. BUN, CRP, UAER #»
HbAlc 2 EAB% (r=0.433, 0.372, 0.374, 0.722, 0.384, 0.301, 0.861 #= 0.492, P <0.05), 55 Hb, Alb £ i 48
#(r=-0.639 f2 —0.353,P <0.05 ), & 23 PIGF 7K-F# A K 2] MR K A HbAlc \UAER \EBG & Scr( P <0.05 ),
2516 T2DN B L H 2 06 AR kA B m A0 & & f ik PIFG #9K-F 915, Rt fei# PIFG 5 Scr. UAER. FBG
F= HbAlc A %, 37 i PIFG A5 T2DN #) L kit 42,
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Analysis of serum placental growth factor levels and influencing
factors in type 2 diabetic nephropathy

Ai-xue Wang, Shan-shan Xu, Li-ying Zhang
(Department of Nephrology, the Affiliated Hospital of Mongolia Medical University,
Hohhot, Inner Mongolia 010050, China)

Abstract: Objective To investigate the serum placental growth factor levels in different stages of type 2 diabetic
nephropathy and to analyze the relationship among the influencing factors. Methods A total of 90 type 2 diabetic
nephropathy patients were diagnosed by renal biopsy admitted to the affiliated hospital of Mongolia medical university
between January 2016 and May 2018 were enrolled in this study. According urinary albumin excretion rate (UAER), the
type 2 diabetic nephropathy were divided into three group: normal albuminuria (A group, n = 30, UAER<30 mg/24 h);
early diabetic nephropathy (B group, n = 30, 30 ~ 300 mg/24 h); clinical diabetic nephropathy (C group, n = 30,
UAER>300 mg/24 h), and 30 healthy people acted as the control. The serum placental growth factor of three groups were
compared and the correlation between each index and placental growth factor was analyzed. Results The levels of fasting
blood glucose (FBG), postprandial blood glucose (2hPG), urea nitrogen (BUN), C-reactive protein (CRP) and glycosylated
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hemoglobin (HbAlc) in normal albuminuria group, early diabetic nephropathy group and clinical diabetic nephropathy
group were higher than those in control group (P < 0.05). FBG, 2 hPG, TG, Scr, Hb, BUN and CRP in the disease group
were higher than those in the normal albuminuria group (P < 0.05); FBG, 2 hPG, Scr, BUN, CRP, UAER and HbAlc in
the clinical diabetic nephropathy group were higher than those in the early diabetic nephropathy group (P < 0.05). Serum
PLGEF levels were positively correlated with course of disease, FBG, 2 hPG, Scr, BUN, CRP, UAER and HbAlc (r = 0.433,
0.372, 0.374, 0.722, 0.384, 0.301, 0.861 and 0.492, P < 0.05), negatively correlated with Hb and Alb (r = 0.639 and
-0.353, P < 0.05). The influence of serum PLGF level was HbAlc, UAER, FBG and Scr (P < 0.05). Conclusions Serum
concentration of placental growth factor in type 2 diabetic nephropathy especially clinical diabetic nephropathy patients

increases, meanwhile PLGF is correlated with Scr, UAER, FBG and HbA Ic, suggesting placental growth factor is involved

in the pathogenesis of type 2 diabetic nephropathy.
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2 B OBE BR 5 "B 9 (type 2 diabetes nephropathy,
T2DN ) 2 PRI H B 48 I &, 2 R BOR R
BETMEEFEHZ —, REAERKHET (placental
growth factor, PIGF ) J&—Fh 44 K, TEMPER i i
R BN PIGF 7K V5500 i A8 5 9 8 DI AH G 1
34h, & PIGF /K-F-#IA 7 T2DN & O I 5
I3 RN — A S I R (R E AR DL PIGR
JKF-5 T2DN HYSC R MAHCH R I HGE . AR
AN[H)4340] T2DN 582 PIGF BY/K ARk B H i R K
4 T2DN HYiZ W . Jad7 SR BB .

1 SRS T%

— R
B 2016 4F 1 H —2018 4F 5 H T P4 58 iy 5 Bt
R B Je 15 e 22 W5 05 K2 12 W g T2DN 4 522 25 90 43
Hop, BEs0 ], b 40 Bl EE 45 ~ 82 4,
FH(6521+1535) % BN NSH A, HA
ALK 2T B, A A AR UE - OBE IR SE IR . Bl AL
I #F = 11.1 mmol/L 5% # 4 J5 2 /)N i 1L B% (2 hour
postprandial blood glucose, 2 hPG ) = 11.1 mmol/L, 5{%%
& 1fil 4 ( fasting blood glucose, FBG ) = 7.0 mmol/L ;
OFF £ 5 1B B k4 2 1 7 ' JE S A= A7 o a4
Fa 7 PO THE R B R 2 W bR, 28 B s R
AN o HERRARIE « OIS PR IEMERT O . 2tk
OUEZE . WIRHICTT 5« AR s SOl g 46 7T -5
B PIGK AP TH8 5 Q3 1A H AR i etk
Wi s @B BAEEUE 6 A H IR Sz mbi 25y ; @R
o5 LASI 2k R B EE 5 O AN BLAYRYT . T2DN ™
TR AR PR 1 25 I HEME%R. (urinary albumin excretion
rates, UAER ) BEA740) 70, 5 T2DN & & 73 O IE % H
R I PR B s 2RV KT DR s B o 4

1.1

¥ 30 i, IEH AR ARMAEE DB 166, «
P 14 ], UAER<30 mg/24 h 5 SV G0 B s 2 e
Y17 41, ZoPE 13 ], UAER 30 ~ 300 mg/24 h ;
e R W DR s ' s 2 S8 3 v BBk 17 81, Lk 13 4
UAER>300 mg/24 h. $EHEH P58y RN A B s =
B (R A 30 BIFE AT RRAH , 2 BRI, X HE 4
45 2 hPG<7.8 mmol/L 5{ FBG<6.1 mmol/L, FZ3E4H
A1 0 HE SR ARG TN SR I AR 2

1.2 FHik

121 ARG E AR HZHEE >
12 h, fECE IEFKIL 2 4y, 50 2 ml, 2 O kRS
A3 B TP b R e A S A i
WFZEIR T LA 3500 t/min #5010 min, 20 MG, &
T -80°CHF .

122 HREI5H (BMI)  WEBFSET R B Ak
EHAE, JEUE IO, BMI= 1R / 5%,

123 PIGE R ELISA &g, 17 & T2 [E
Rapidbio 23], 47" ka7 £ vl I 5 H A

124 sk AfIEAE  RASY KA A AP
(i +HZERAEBRAF ) B ML (serum creatinine,
Ser). MZL#E 1 ( Hemoglobin, Hb ), L AH[EEE ( total
cholesterol, TC ), H i = Wg ( Triglyceride, TG ), H
# 11 (Albumin, Alb), J& Z& % (blood urea nitrogen,
BUN) Fl1 C- JZ h # [ (C-reactive protein, CRP)
KA

125 hfpfsmihissa RHY R (5
X RARAE) WEPFFRFELN FBG, JETiEs
2 h flEGERIK I 2 ml, A0 2 hPG,  [RIE R AR /R
NFIMELINA A (hemoglobin Ale, HbAle ) K Y
K HbA e,

1.2.6 UAER WHEERFIT R 2K 24 h IR, id#IR
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1.3 GZitZEFE

BHE SR A SPSS 21.0 Gt 4. ORI
B = b (xxs) 3R, B 200, i —
AW L LSD— K3 5 THECSERH R L L 2
LR x K% 5 A5 HT F Pearson 15, P <0.05 K
ZRAGIHFE L.

&R

ZAIGKFRILE

% 4 9% Ft. FBG. 2 hPG. TG, Ser. Hb, Alb,
BUN. CRP. UAER % HbAlc. PIGF [t %8, & 75 2
SHT, ZFA GRS (P<0.05), 1E% &N

2

2.1

*1

BAIRKFBLR

PRAL. 3R R 9 ' e 2RI RO Jad o ' oS 4 1Y)
FBG. 2 hPG, BUN, CRP Fil HbAlc 7K % %} I 4 F+
i (P <0.05) 5 FIUIHRE R B o 2E AR I A s B o
ZH1% FBG. 2 hPG. TG. Ser. Hb. BUN #l CRP # iF
IR RATHE (P <0.05) 5 I HOBE RS 5 6 20 19
FBG. 2 hPG. Ser. BUN, CRP. UAER #l HbAlc %%
TR RN B 4L (P <0.05), 4541 1L % PIGF
HOE LA, 07 255307 , 25 A Geit2# 2 X (P <0.05),
TEH A RAL . I R B 2 R RO RS B
SR ALY PIGF 7K P2 T AT IR AL (P <0.05), .
PRI ERELINYE PIGE /& T 1E 3 FI A U RZH( P <0.05),
Il ACHHE BR 976 13 5 4L 1ML 775 PIGF 5 T 30003 PR s 1 41
(P<0.05), W51,

(n=30)

K HEZH 15/15 65.00+11.76 - 22.67 +2.87 4.6+0.7 63+0.6
IEH HAR R 16/14 64.21 + 11.62 3.21 £4.01 24.41 £2.01 82+1.7 123+3.0
HL IR I B e 17/13 67.56 = 13.44 7.12£4.38 23.62+2.55 9.7+2.1 15.8+4.2
e R R 5 s 2 17/13 64.19 = 13.75 13.28 +6.81 25.24 +2.09 81220 11.4+49
X IF 18 0.492 0.671 18312 0.612 11.245 13.928
P{H 0.976 0.912 0.046 0.933 0.047 0.047

poiicEe| 2.1+0.7 4.52+1.01
TEH A R 24+1.1 481+122
SRR P 3.0+ 1.1 526+ 139
e PRAE 3 5 s 2 24208 4.83+1.28
F i 8.197 0.511
Pl 0.048 0.963

82.18 +7.66 148.22 £3.92 47.46 £ 3.50
87.94 + 8.49 128.93 + 16.46 39.05 £4.55
108.22 + 12.99 105.81 + 15.18 35.88 +6.09
280.65 +210.21 84.33 +17.39 38.11+5.03
126.36 76.203 23.152
0.009 0.028 0.037

payit::l 4.31+0.87 1.48 +0.38
TEH FAR R4 9.51+0.89 327081
HL IR B B e 1517+ 1.92 833+ 1.53
Ik PRARE DR 5 o 20 27.95+1.05 17.90 £ 2.01
FAE 11.016 20.255
Pl 0.047 0.038

7.8+23 531+1.06 2.38+0.23
8520 9.12+2.13 2.85+0.37
52.4+10.9 9.73 +1.88 332+0.12
1543.6+211.8 7.06 +2.09 21.66 +1.71
538.195 9.769 2.341
0.001 0.047 0.030
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2.2 1% PIGF 5l Ristra9HE <4

ML PIGF KF- 55 . FBG. 2 hPG. Ser.
BUN. CRP. UAER #l HbAlc & iF #H % (r =0.433,
0.372. 0.374. 0.722. 0.384. 0.301. 0.861 F1 0.492,
P =0.000, 0.004, 0.004, 0.000, 0.001. 0.025. 0.000
F10.000), 5 Hb, Alb 2HAHX (r=-0.639 il -0.353,
P =0.000 #1 0.009 ).

2.3 T2DN £EMF PIGF % Tt m I 454
Pl 9% 2. FBG. 2 hPG, Ser, BUN, CRP, UAER,
HbAle. Hb Fil Alb 5528 B A8, UG Zoe4kEmIH 72,
KB EESAT AT, i ATTRERI R 5350
J& Ser. FBG. UAER H1 HbAlc, H¥EHRMELL 11 £ %k
FILERHE N, KHILTE PIGE 7K P50 A E /MK
HbAle. UAER. FBG & Ser(P<0.05). WLk 2.

%2 T2DN EBEIiE PIGF & L& ER AN S

SR b S, b' A P{A
W 110.671 7.326 - 18.322 0.002
Ser 0.016 0.003 1.007 1.941 0.013
FBG 1.539 0.282 1.494 2.080 0.011
UAER 1.628 0.394 1.806 2172 0.008
HbAle 1.710 0.478 2.233 2413 0.007
3 Jtig [A]734] T2DN 35 PIGF 7KV FXF B4l — 3. [RIAs,

VTAESK, JAERT7E T2DN KB KRBT HI1E
DB B E T, PIGE MR —Fh R 1, 78
SRR R AEE FHEAEH, IR IS M g &
JRHERR A — O g 2= b . AR, B
REWGR 5 PIGF /KP4, XA HES PIGF REfE 33
B /NS DY B2 T i B 1 R AP I S A e T R
SRA BEFEIESE 1 AVE PRI 5 I B f8 35 1Y PIGF /K
o R R, R, HETX T I PIGF 7KF-7E
T2DN B84k K 5 me R R fe i b, Rt s ik — 20
%t

AN, BEE SIS ER AW S, BH
PIFG 7KW FHimr, X PIFG 7K°F-5 T2DN 9k
JEA K, HJEHB#H PIGF /K F-7E T2DN % it #2 h,
F 2 PIGF /K PACEE M i3y ik 2+ J5 N8 T2DN
FRTE , H RO T E RSO R AR, 7
— R, R, AFSEIRGE, KA T2DN B S 3
FEEEARBOINE , IR PIGF ACE-UZ i T, A B
SEHEN PIGF ZKF-Ry3 et 5 B (RN ER R ) PIGE
B

AT R PIFG 5 FBG, HbAle, Ser fil UAER
G, XRMAMRPHESIRO . RIEFTF . B E
R BE R RE X L3 PIGF 7K-SF-AA 520, ] RE R E AN
o AR RS2 458 B 5 | AR T 240 B 73 4 o R R R T PR
L, DL PIGE (7K, X 5ATFS A Kb A

PIGF 7K°F-5 CRP 2 IEAHG, X W4&/R PIGF ARt
2 53 RAE SOV AR JE T2DN B9 & 8 2. Hilk, PIGF
FEANI] T2DN 433 v A o 5 doh 2 [ o 3 B ke 1 R85 1Y)
Ji . Ser. Hb, Alb. BUN. CRP. UAER FUBE ¢ 4
BRI (A, HAT PIGF /K P15 TG, TC [1AH
KMEAFAEFL, ARWFFE LB T2DN 3 ) PIGF #1 TG |
TC AR, X5 MATSUIL %5 ™ B BF 5% 45 518 1 B
WESG % PIGF /K F-5 TG, TC S ICAHEEHIRL., H
SEAGE R, TR SRR ARERE AL O RS S PIGF
K5 TG BIFA, X AIRES BE SRR ",
HHT, PIGF ZKF- SRR AR Z A5,
HE— R, A2 BT 4s Btls & BE Ser. FBG. UAER
F1 HbAle J& PIGF 19 il 57 #H 5C A 2. X 13 9] PIGF
IRV HAT FHOC R R SRR G A A S IE D BRAR L

2 FRTIR, AN T2DN 83 PIGF K48 iF
BRI T, I HG R R B B 3 PIGE 7K
e THABAM, PIGF AIfgfE{Eif T2DN &R f
BER, TIX AT R 5 A B RE RS N B Dy Re
5 SECE E E A G, 1 PIGF 7K P-4 Qi ik
A ERFEEDIASC, Fit, @ PSR %
Pl bR, AR T2 T2DN 1K JE .
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