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HE . HE AR RTERNE R (GDM) & 204 o i E 52 805 02— 4% 8 1(LRG1) . AAMLE T Bk 2
(CCL2)KF5 )G faftb)ashigtrt, 7% #I20194 6 A—20214 6 A K TFARKE KIS # 9846] GDM 5
WA B H AR AT R, AR S 6 R0 IR BT F X (OGTT) &R oA FH M 426 Fe ik H 4564,
NCIE P28 B B R R PR, SRR BRIE . 9% R K B (ELISA) 4] 235 LR G1, CCL27K-F; KA Pearson i& 547 o
HLRG1, CCL2KF5 = )5 datp B By 4eAragAa5 1 ; KA % B & —f% Logistic BIANHT#o0 = G S 515 69
RE, &8 FFaEFZ2NARRTHABMD S THRELA(P<0.05); FHAEHFFHRME TG RFLIRGI,
CCL2AKFHHTIHRALM, HRAMF/EmFELRGl, CCL2AKTAKTZWI (P <0.05); FiE 43 a =
JeHl 28 (TG) ., EWa¥E(FPG)., 45 1 hi#E(1 hPG). 462 hfudE(2 hPG). MM &% (FINS) B 5 &
WAIEH(HOMA-IR )3 & TR A48 (P <0.05), S+ 2% 4 )5 FPG, FINS, HOMA—-IR /K- T Z. 40 (P <
0.05), A MEHF)E TG, FPG, 1 hPG. 2 hPG, FINS Z HOMA-IR 7K-F 35 4& T Z-0. 47 (P <0. 05) Zupe, 2
GDM %% f 5 LRG1 5 2 hPG, FPG A HOMA-IR 2 EA8 % (r =0.367.0.514,0.531, P <0.05), fiF CCL25
2 hPG, FPG & HOMA-IR 2 EAR% (r =0.387.0. 487,0.483, P <0. 05); % E]?"-ﬁxLogistlc@):”\*ﬁ'LT LRG1
[dR =4.312(95% CI:2.193, 8479)] CCL2 [OR =3.348(95% CI:1.799,6.232) ] . FPG [OR =2.486(95% CI:
1.511,4.090) ], HOMA-IR [OR =1.962(95% CI: 1.425,2.701) ] & = & s 69 AR H & (P <0.05), 451
Z0 41 GDM #4 i iF LRG1, CCL2 mﬁk, 45 fE5472 hPG. FPG A HOMA-IR Zdida %,

KEIF . EREAR ;B RARQEEG 1 AE TR ; e ; et

HFESZES . R587.1 MEAARIRAG . A

Analysis of relationship of levels of serum LRG1 and CCL2 in late
pregnancy with postpartum blood glucose outcome in
patients with gestational diabetes mellitus*
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Abstract: Objective To explore the relationship of the levels of serum leucine rich a2-glycoprotein 1
(LRG1) and chemokine (C-C motif) ligand 2 (CCL2) in the late pregnancy with the postpartum blood glucose
outcome in patients with gestational diabetes mellitus (GDM). Methods A total of 98 patients with GDM in the late
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pregnancy treated in our hospital from June 2019 to June 2021 were selected as the research objects, according to the
results of oral glucose tolerance test (OGTT) 6 weeks after delivery, the subjects were grouped into abnormal group
(42 cases) and recovery group (56 cases), the baseline data of subjects were collected, and the serum LRG1 and
CCL2 levels were detected by enzyme-linked immunosorbent assay (ELISA); the correlation of serum LRG1 and
CCL2 levels with postpartum blood glucose and insulin was analyzed by Pearson method; multivariate Logistic
regression was applied to analyze the possible factors of abnormal postpartum blood glucose. Results The pre-
pregnancy BMI of GDM patients in abnormal group was higher than that in recovery group (P < 0.05); the
expression levels of LRG1 and CCL2 in serum of GDM patients in the late pregnancy and after delivery were higher
than those in the recovery group, and the levels of serum LRG1 and CCL2 in the recovery group after delivery were
lower than those in the late pregnancy (P < 0.05); the levels of TG, FPG, 1 hPG, 2 hPG, FINS, and HOMA-IR in the
abnormal group in the late pregnancy and after delivery were higher than those in the recovery group (P < 0.05); the
levels of FPG, FINS, and HOMA-IR in the abnormal group were lower than those in the late pregnancy (P < 0.05);
the levels of TG, FPG, 1 hPG, 2 hPG, FINS, and HOMA-IR in the recovery group after delivery were lower than
those in the late pregnancy (P < 0.05); the serum LRG1 level was positively correlated with 2 hPG, FPG, and
HOMA-IR in patients with GDM in the late pregnancy (» = 0.367, 0.514, and 0.531, all P < 0.05); serum CCL2 level
was positively correlated with 2 hPG, FPG, and HOMA-IR (» =0.387, 0.487, and 0.483, all P < 0.05); multivariate
Logistic regression analysis showed that: LRG1 [OAR =4.312 (95% CI: 2.193, 8.479) ], CCL2 [OAR =3.348 (95% CIL:
1.799, 6.232) ], FPG [OAR =2.486 (95% CI: 1.511, 4.090) ], and HOMA-IR [OAR =1.962 (95% CI: 1.425, 2.701) ]
were risk factors for postpartum abnormal blood glucose (P < 0.05). Conclusion Serum LRGI and CCL2 are
highly expressed in patients with GDM in the late pregnancy, and both of them are closely related to 2 hPG, FPG,
and HOMA-IR.

Keywords: gestational diabetes mellitus; leucine rich a2-glycoprotein 1; chemokine CCL2; late pregnancy;
blood glucose outcome

4T 4% B IR 7 (gestational diabetes mellitus, GDM )
JE I R H WL A — b i R 5 JFAE , — R TE W Uk 24 J
DL 3E A7 4 T o 0 A LA I8 42 10 02 75 JR AT GDML,
R AR IR R A AR A T S R A AR R
21 B R R A T I L ELTS O3 AR I AR TV
e 2 G LN, I IR 8 2 O 2 B GDMY . —
f GDM A& & AT 7E 7 J5 6 ~ 12 J& N R AT 100 IR 7 4
ifif £ 56 (oral glucose tolerance test, OGTT) , 4% H: 5%
R T RE R R 2 U IR . IRt GDM AR A
J& M S PP o>, (HE AT T GDM R
ZE MRS AH G IR 7 5 77 S5 R % 1 SC R A IT 5 40
M5 & 5% 2 MR o2-F% 5 1 1 (leucine-rich—alpha-2-
glycoprotein—1, LRG1) J& % b & K W 7 - B
(transforming growth factor—B, TGF-B) 415 ¥ I % 4=
B, B BEIESE Sy 2 R (AL 3 B R ) 1Y
AP AR EWY . LIU MRS R B, LRGL 7ERR IR
i R DRI TP e Rk, R W B A O 1 R
ZORMIW W RfaR N R . WhoeaRD, el ¥ cCL
& GDM B A AL ot % AR, CCBbIN 7
Fic 44 2 ( chemokine ligand 2, CCL2) SR T R A0 Y
W 5 380 7 A s AL LR R A DR T o A AR BRI
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YEHL 2019 4E 6 H —2021 4E 6 A ik i AR E
B YT B4 27 1 39 GDML £ 25 98 31l 1 A 1fF 5% X 42, 4%
21 ~39 %, 14 (3034+£861) % . 44 A bR i
OFF A R A IR I2T6 16 7 (2014) )T'GDM 1y
Wi bR s @QBEEC & 5 s @ R H R K& 6 A 1
GEHE R o HEBR AR I - OREEHE R s 52 s @K ]
MK ; @FF B Dy fig ™ w05 ; D Gtk L HR AR
TIRETCHEAE \ 2 R 0P LR GRS ; QI R TR o
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4133 %

S AHIFIY 48 R B PR 2R A0 B2 B2 L IR 2 (AL
5 :19-00435) ,

1.2 FHik

121 HAKRE  GDM H & 00 T 4em i A 4
I K77 Ja 7 JR 2 H OO R R A A R K I 5 mL,
3 000 r/min & 0> 10 min, B L35 W T EP &
-80 CHRHIRAEEH -

122 BB IR R MR 34 (ELISA) ) 2 73 LRG1 .
CCL2K-F  BUIMLIE FE AR 2 mL, ELISA £ ] GDM &
H ML LRG1, CCL2 7K, 35 &5 1 B FE 8RR /R B}
B E A A A AR A% i B UR & B T
123 g ARAR 4 H 3 A ko A AR
GDM 835 22 W S A ZH I K7 i 7 JR B s g b, 2
fEBEAL 2T & H (HbAle) . Hl =R (TG) . &R
[ i (TC) . I % B2 B &5 1 I [ B (LDL-C) . = %%
JEE B HE 1 IE [E B (HDL-C) . 25 M8 1 (FPG) . &5
1 hIMBE (1 hPG) . %&J5 2 h IMUBE (2 hPG) . 256 5

F (FINS) S ik & Z P46 L (HOMA-IR ) .
1.3 Sit=FiE

AR 43 BT R JH SPSS 25.0 G it # ik . i EsE R
IR (%) Fom, HOBCR I XA S 5 T %
B + ARiE 2 (x2s) T, HWERM K%
HH 243 H1 FH Pearson % 5 520 K K A9 43 M R FH 2 14
R — i Logistic [T HERL P <0.05 £ /R 2 54 451t

2 R

FMABENEL TR

S A AR AR AR AT IR 2
HOE R OB R S R s b, 22 S e gt
X (P>0.05) . S8 45 Pk E 4 22 [ BMI L
B, ESARITHEEL(P<0.05); B ABRERT
PWRAEH . W1,

2.1

1 AMABENEZEREE
- . £IE?"%/ Zi BEVII/ ?Jﬁll ﬁﬂiﬁ‘ﬁ@ﬁ(/ @Eﬂ{%ﬁﬁ/ élzi%‘(ﬁ@ﬁ(/ WS RIS
(%,xxs)  (kgm’, xxs) (x£s) (x£s) (kg, x %) (x£s) (H1TM)  CHITEB)
SR 42 30.82 £7.22 22.31+2.77 31.25+3.16 2.07 +0.88 14.05 £5.22 2.21 £0.67 4/38 5/37
W4 56 29.98 +6.19 21.06 + 2.66 31.86 +3.38 2.05+0.71 13.81 £6.13 2.13 +0.55 3/53 3/53
t/ Xzﬁ 0.619 2.262 0.909 0.124 0.204 0.649 0.157 1.372
P 0.537 0.026 0.366 0.901 0.839 0.518 0.692 0.241

22 WHABEMELRGT.CCL2/KTELLE

S SR A AR E ] 7 S I LRGL
CCL27KF-Ib#g , &kt , ZERA G E X (P<
0.05) 5 5 41 f8 5 28 W 9] & 7™ )5 1l LRG1 . CCL2

AKX TR A . WK AR E 2 5 I i
5 LRG1 .CCL2 KT L, i K, 2 R A St &
X (P <0.05) ;77 ) L35 LRG1, CCL2 7K - T 22 i,
. k2,

xk2 WHEEEMBELRGI.CCL2/KELLE (xzxs)
LRG1/(ng/mlL.) CCL2/(ng/L)

205 n

2116 ] i A PMH 2116 34 7 t{A P{E
S 42 316.27 +96.89 309.26 + 89.14 0.345 10.122 154.35 + 48.26 141.93 + 41.64 1.263 3.497
MRS 4H 56 249.41 +56.73 154.61 +41.16 0.731 0.000 91.26 + 24.58 78.21 +13.25 0.210 0.001
HH 4.281 11.468 8.441 10.764
PIH 0.000 0.000 0.000 0.000

2.3 WHBEWERGHERIER

S S B A S ) TG FPG |
1 hPG .2 hPG . FINS }2 HOMA-IR H. &8, 4 t# %,
ERHEGH T L (P <0.05) ; 50 4 B 221 K

7 J&i 14 TG \FPG . 1 hPG .2 hPG . FINS & HOMA-IR 7k
PR TIRE A . S R Y Y FPG FINS |
HOMA-IR 5775 WL, 2 ofalh, 2R ASIT¥5E
X(P<0.05); 7=JF T2 e, WA A8 2
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i FEIFAE 5 ATURBEIOR B 2 M LRGL . CCL2 /K57 U U A AR SV E o A

B39 (4 TG . FPG . 1 hPG .2 hPG .FINS & HOMA-IR 7K~ 0.05); F=/E¥kFZempi] . W3,
FHPEREILE, 8%, 254518 X (P<

®3 WABREMERBHERILE Gxs)

S 42 6.13+0.69 6.06+0.63 0486 0.629 352+1.08 3.36+1.04 0.692 0491 5.18+1.23 537+131 0.685 0.495
PRI LR 56 6.08+0.71 6.03+0.59 0.405 0.686 2.83+091 1.66+0.53 8314 0.000 525+1.29 567+142 1.638 0.104
t1H 0.349 0.242 3.428 10.553 0.271 1.070
PAE 0.728 0.809 0.001 0.000 0.787 0.287

S 1.55+048 1.61+0.50 0561 0576 294+0.73 2.88+0.76 0.369 0.713 1091+3.34 954+2.16 2232 0.028
R

t{E 0.098 0.281 0.629 0.586 2273 3.062

PAE 0.922 0.779 0.531 0.560 0.025 0.003

#H 1.56 £0.51 1.64+0.54 0.806 0422 2.86+0.53 2.81+041 0.558 0578 9.63+223 826196 3453 0.001

SR AL 5.96 +0.41 6.03 +0.71 0.553 0.582 7.34+1.16 7.45+221 0.286 0.776
PR 5.63+0.32 4.73 £0.27 19.661 0.000 6.82+1.03 543 +0.94 7.459 0.000
t{E 4.476 12.561 2.343 6.146
PH 0.000 0.000 0.021 0.000

SR 17.16 £ 5.61 11.35 +4.89 5.060 0.000 431+1.15 2.86 £0.76 6.817 0.000
PRI LR 13.15£4.15 7.35+2.81 8.660 0.000 352+ 1.14 1.53+0.47 12.077 0.000
18 4.069 5.105 3.382 10.665
P{A 0.000 0.000 0.001 0.000

2.4 GDMEZEZBHMFELRGI.CCL25//FMm  # P<0.05); IfiLi CC1L2 5775 2 hPG .FPG JZ HOMA-

PER PR B RIeFRAAE K IR £ 1F A 56 (r =0.387,0.487 F1 0.483, ¥4 P <0.05) .
GDM H # Z2 1 W il 7 LRG1 5 77 J5 2 hPG, W3R 4,

FPG }2 HOMA-IR % [FAH ¢ (r =0.367.0.514 #10.531,

*4 GDMEEZMEHAMELRGT.CCL2/KF 5= /5 MR & B RIStRmIMHE X%

LRG1 0.232 0.113 0.291 0.073 0.367 0.000 0.514 0.000 0.261 0.105 0.531 0.000
CCL2 0.225 0.125 0.281 0.092 0.387 0.000 0.487 0.000 0.196 0.153 0.483 0.000

25 GDME2EFENHEEEMESEE—M  HRHZRE,LILRGI . CCL2 . FPG . HOMA-IR Jy H 7% &
Logistic [E])3 4> #f (VR AE Ay 2 PR AL, DR A WF 5 A 5 /0 DR L 30 s o
PLGDM % 7 J5 2 & B 5 (F=0,02=1) BRI A 22 70 IG R 2 A BF 5 BMLL TG ) #
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4133 %

172 ] 2 — it Logistic 8 I9 4347 , 45 5 : LRG1 [OR =
4312 (95% CI: 2.193, 8.479)]. CCL2 [O R =3.348
(95% CI:1.799, 6.232)]. FPG [OR =2.486 (95% CI:

1.511,4.090)] .HOMA-IR [OR =1.962(95% CI : 1.425
2.701) 142 77 J5 LM 5 H W fE B &K (P <0.05) .
s,

#x5 GDMEFFFMIERENSEZE—M#K Logistic BIIAD TS5

Az b S, Wald x* P OR Pl
TR TR
LRGI 1.461 0.345 17.943 0.000 4.312 2.193 8.479
CCL2 1.208 0.317 14.530 0.000 3.348 1.799 6.232
FBG 0911 0.254 12.855 0.000 2.486 1.511 4.090
HOMA-IR 0.674 0.163 17.096 0.000 1.962 1.425 2.701
3 hie RWILRG ™ 5 s 5 0 fa k&R, 278 LRG1

Ji 5 FHEPL e GDM () T B K ML, T e
B AP Bl RE SO R SO R R 5
WO, A RN, 2281 BMI, FPG., HOMA-IR
15 GDM A8 77 Ja B 8 A O, AR R
H & P75 FPG . FINS, HOMA-IR /K SF-1IK T 22 i
W, WEH G TG, FPG, 1 hPG. 2 hPG. FINS
K HOMA-IR 7K V- ¥ 80 20 16 1 ) Wb BRI, 55 20 55 2
SRR TT A R —

LRG1 & —Fh 3 M & 1, 7R b &
B, R EW UGS MUZW A Y sE bR s Y, B
AW RE T LRG1 50 R Z 8] 19 3¢ &P, LRG1
L N TGF-B A5 5 4% AR B il 45 2B il . Ay
SR AR LRG3 i 4 P B i
Ty RE FH PN H2 4 5 5] 40 M =2 1] A TE R IR, AR L
- I A o BRI B R HEAE AT, LRG1 BT LAk
HEHUR MO, BFSEIE ] LRG1 B9 1k 5 i pE 7K
S A M AR BIESE SR AL GDM R 2 i
FRJE M LRGLZKE S TR E A, HIREH ™G
ML LRG1 KA T 220 B, #2875 22 1 3 LRG1 7K
1 T = R RE S5 GDM R I OB R A G,
J A AT RE A LRGL 2 — R i 8 A= lidn %), H LRGI
FE A5 A1 15 By T 40 B 00 35 Ak S R A B 3Rk,
Jil g 0E M Sk iE— 2598 LRG1 5 GDM (835 7™
Jea MBEFEA E FR, AW IEAT T M 08T,
45 % B LRG1 5 77 5 FPG. HOMA-IR ¥ &£ iF 4
XK, XWHES LRG1 BE#E a5 R AT, JFd i
TR R AR L 2 SR RS RGeS
A KW, AR L R — ) Logistic [11 5 43 H7 45 2R

5577 I ARG VA % A 56

GDM [ RFIE R e R R IH, IR E RS
PERAE , FRBN ML 40 M T K0 A8k, 4F
i 390 240 i PR KT T v 2 R A R T 2 N R
FE 18 T B AR AN )45 0y kA R AU IR R R RE
ARZS TN 1 S e TG 23 BRI B 40 i D) RE I (2 ol 3 3R
AT o AEX EE TR A Y2 An G, e
T L5 7E GDM 1 & ALK R 5 EEEH, ik
K 1] BB K S BE A BE 55 GDM B Rl ok . CCL2 i
CCHfb N FRIBEPEEZNM R BN TZ—,
CCL2 5 2 UM PRI FIBE & R ARBL A R IRAT G, B
2 ot PR EE AR IS M, TAGOMA A5/ 5 36
B, GDM & & B AT & 1 CCL2 K. QLAE" &
B, e /N R g BB CCL2 A 98 5% GDM 4
RIF R A 5 A1 L R T o ASHIF 5 S h 2 2 e
77 JE ML CCL2 /K3 8 TR 4, HAKSE 4 /8 5
775 ML CCL2 KPR T 22 W0, 4205 77 J5 I =
5 GDM B # I3 CCL2 /K - % A ), CCL2 Af
il 38 2 412 HE R BN K R AR 5 GDM R
WA S . ARFRAH S T R B, PR
%% CCL2 5 77 J5 FPG. HOMA-IR 2 F4H %, H
CCL2 &7 J Wb 5 i fa s 3R, 427 1L CCL2
IS5 T A B it B2 FPG . HOMA-IR 2 5
Z4 16 3] GDM B 3 77 5 A UK &2 o . LR ER AT
e 5 CCL2 BEHE 175 T 108 ) e 28 T PR 458 vh 4% SR A OC 4t
I W A 0 L L A Y I A Y A 9 T R
TR L, R, CXCHRGEEAM T &H
BAM -5 AR K AR (ELR)JEF, Al fE M i 4k
KWL #EH, HrMcP1 y#iR 1) ELR-CXC 4
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LA, T LRGl B E &%
o) —
FH[ZIJ ’
KIFEDEER, 4

ARk,
BIEME, HLRGI,

iR 2 75 Rk
GL, A R Y i A AR R P R R AR
Klt, MCP1AILRGT Al e i Ho 1) 72 A R
FL[FFE 0 GDM £ 25 95 175 F 2 .

Zr LTk, GDM 835 22 W i 7 LRG1. CCL2
W 5 A5 bR 2 hPG . FPG K& HOMA-IR
CCL2 ¥ 7 5 L w% 55 1 f&

B (HAHETE N AREA D HOR X GDM &

FEE T A MR FE AR AT S A M, e T
LRG1. CCL2 & 57 GDM B 77 5 MBS 5 13 1
EARYLHD T RAMF .
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