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W E: BB ®t o F - AR B -sn- H b -3- B BE A2 4% ( 1-stearoyl-sn-glycero-3-phosphorylcholine, LPC18:0) 7k
F A ) 5T 4R 4 48 Sk % (gestational diabetes mellitus, GDM ) #35 Bi #- 18, F35k  #£#8 2020 55 ~ 12 A AR AW da
YPRAE TR IEAT = AT AR & 09 B da 60 ) A B R AT S, ARYE 2R H £ ¥ A2 X 3 (oral glucose tolerance test, OGTT) M€ 4%
Rk da 4 4% GDM Fda (WLE4R ) 30 4 fe it 2 % Fda (*TR4L) 30 41, ARkl &3 - $ B (liquid
chromatography-tandem mass spectrometry, LC-MS/MS ) &9 /#4205 3% R 4] # 28 52 o 75 LPC18:0 Kk R-F, 547
GDM F-4a s 7% LPC18:0 K-F 55 k. A5 F5ARad 48k bk, AR %X 4 TVE45 42 wh & (receiver operating characteristic
curve, ROC) #F4oei# P LPC18:0 ¥ B GDM #9#4h., £5R  MLAS4L LPC 18:0[100.42 (76.80, 142.08) wg/ml], ¥j=
B & (TC) (3.52 £ 0.5l mmol/L ) . =M &4 (FPG) (5.31 + 2.12 mmol/L ), KZFEM% G - I2E & (LDL-C) (3.81
+ 098 mmol/L) . ZMMEHE (FINS) (16.65 = 6.78wIU/ml) . M B £k 4% (HOMA-IR) (3.32 + 1.08) #=
M2k G (HbAle) (5.61 %+ 031 %) K-F¥&FxrEa [30.88 (22.08, 40.60) pg/ml, 3.12 £ 0.68 mmol/L,
5.01 + 1.47 mmol/L, 3.42 + 0.52 mmol/L, 10.98 * 4.89 pIU/ml, 2.27 + 099, 5.01 %=+ 0.50% ] , £2FH%it3E
L (z=-5.28, +=2.482.83, 3.01, 3.43, 443, 534, ¥ P <0.05) , WAt BLA 542 ZBkHib (TG) (2.11 + 047
mmol/L vs 1.91 + 0.82 mmol/L) , &HHEMHE G -2EE (HDL-C) (1.98 + 0.38 mmol/L vs 2.01 + 0.56 mmol/L ) &
Fredk, 2R AL FEL (=066, —0.67, ¥ P>0.05) . GDM F-da i LPCI18:0 K-F 5 Fda b FaTih &35
%, TG, HDL-C, HbAlc K-FRAREM (1=-0.14~0.17, 33 P> 0.05) , 5 FPG, TC, LDL-C K-F 2 E48% (=028,
0.41, 0.46, ¥ P <0.05), 5 FINS, HOMA-IR £ fi#8% (r=-0.33, -0.51, ¥ P <0.05) . ROC &5, H 4R 2T,
X %1% i GDM Z-4a B SEF F-dant, s LPC18:0 49w £ T @42 ( area under curve, AUC ) % 0.988(95%CI: 0.964 ~ 1.000),
B FAEE AL 6225 wg/ml &, B E A ZBLS A 95% F2 900%, £EIL A A LC-MS/MS 7 x40 GDM Z-4a fn. 7%
LPC18:0 /R-F& EF F-4a8] B4+ %, s LPC18:0 AK-F#ml 3k GDM A — 5 #9444,
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Diagnostic Value of Serum 1-Stearoyl-sn-Glycero-3-Phosphorylcholine Level
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Abstract: Objective To investigate the diagnostic value of serum 1-stearoyl-sn-glycero-3-phosphorylcholine (LPC18:0) level
in gestational diabetes mellitus ( GDM). Methods A total of 60 pregnant women who underwent prenatal examination in
Maternal and Child Health Hospital of Zaozhuang from May to December 2020 were selected as the study subjects. According to
oral glucose tolerance test(OGTT) measurement results, pregnant women were divided into GDM pregnant women (observation
group) 30 cases, normal glucose tolerance pregnant women(control group) 30 cases. Liquid chromatography-tandem mass
spectrometry (LC-MS/MS) was used to detect the expression of LPC18:0 in serum of two groups of pregnant women. The
correlation between serum LPC18:0 level and clinical and glucolipid indexes in pregnant women with GDM was analyzed, and

the diagnostic value of serum LPC18:0 in GDM was evaluated by receiver operating characteristic curve (ROC). Results
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LPC18:0[100.42 (76.80, 142.08) . g/ml], total cholesterol (TC) (3.52 + 0.51 mmol/L), fasting glucose (FPG) (5.31 + 2.12
mmol/L), low density lipoprotein -cholesterol(LDL-C) (3.81 + 0.98 mmol/L), fasting insulin (FINS) (16.65 + 6.78 p IU/ ml),
the levels of insulin resistance index (HOMA-IR) (3.32 = 1.08 ) and HbAlc (5.61% = 0.31%) were higher than those of the
control group[30.88 ( 22.08, 40.60) w g/ml, 3.12 + 0.68 mmol/L, 5.01 + 1.47 mmol/L, 3.42 + 0.52 mmol/L, 10.98 + 4.89
pwIU/ml, 2.27 + 0.99, 5.01 %+ 0.50 %], the differences were statistical significant (z=-5.28, =2.48, 2.83, 3.01, 3.43,
4.43, 5.34, all P<0.05) . Comparison of triglyceride (TG) (2.11 + 0.47 mmol/L vs 1.91 + 0.82 mmol/L ) and high-density
lipoprotein-cholesterol (HDL-C) (1.98 + 0.38 mmol/L vs 2.01 + 0.56 mmol/L) levels between observation group and control
group, there differences were no statistically significant(=0.66, —-0.67, all P > 0.05). Spearman correlation analysis showed that
there was no correlation between serum LPC18.0 level and pregnant women’s age, prepregnancy body mass index, TG, HDL-C
and HbAlc (r=-0.14 ~ 0.17, all P>0.05), and positively correlated with FPG, TC and LDL-C (+=0.28, 0.41, 0.46, all P < 0.05 ),
and negatively correlated with FINS and HOMA-IR (=-0.33,-0.51, all P < 0.05). ROC curve analysis showed that the area
under curve (AUC) of serum LPCI18.0 in GDM pregnant women was 0.988(95%CI: 0.964 ~ 1.000). When the optimal critical
value was 62.25 p g/ml, the specificity and sensitivity were 95% and 90%, respectively. Conclusion The level of serum
LPC18:0 in pregnant women with GDM detected by LC-MS/MS was significantly higher than that in normal pregnant women,
and the detection of serum LPC18:0 has certain diagnostic value for GDM.
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spectrometry
FIRIAMEPR % ( gestational diabetes mellitus,

GDM ) Je& 46 SR YR AiHE G IE %, IR ORI 8] % A 1Y
AR EE R Y, BRAEERIL. A,
FA LR TR SRR R A 2 RO R L
SHWIMERREE )R P, GDM & R AR 12
Wit E BT R ANREA R AR K25 . HEAT
GDM 2 Wik T8 & 24 ~ 28 4T 75 g LR
A AR 10 (oral glucose tolerance test, OGTT),
(B R T2 30 il AU BE RS o, B 2R LR e
Jaes Mkt | RS SEAN ROV, AT OGTT A
RERE Iz Hesz . Ay B2k . HERRIZ W GDM JF R
ARARST R, DT 8 X RS e T I
IRBFFE i H AT A HoR7E GDM RS9
07 T AT AT —E RSO, VRO (U - BTG

(liquid chromatography-tandem mass spectrometry,
LC-MS/MS ) XI5 B Qs Yot 17 i sl E
I AR A EOR Sl R G JT I RIE,
5RO MERAI Y . GDM & — R pe , Hiof 82
R ENZ Wy GDM B AU bR A5 Wy . 3 I B A Tt I

( lysophosphatidylcholine, LPC ) J& 4 b B % &

R A B EZ M. AP R A R 1- 6
HEEE -sn- Hil -3- BEWEALSK ( 1-stearoyl-sn-glycero-3-
phosphorylcholine, LPC18:0) 5 GDM % 4= 5 # i
FHOGHE B, LPC18:0 Ak i — R4 ™ 4,
AR RS A B ZARPIRZS . AT B 7R
LC-MS/MS J7 i3 227 1fiL 7 LPC18:0 7K P72 it
Kol , IR HAE GDM H g2 A

1 #MR5FE

L1 AR B8 2020 455 ~ 12 e ETE
2 DR BE HEAT 7 B ARG A 1Y 22 80 60 19 RIFFERT 42,

G OGTT I 45 5 i U i 40 43} GDM 224 WL
24 ) 30 ], 4F#Y 21 ~ 35 (25.56+5.20) %, %
J5 24 ~ 28 (26.86+2.07) JH, ZeRiAETER 22 ~
29(26.86 + 3.07 )kg/m’, 1EH 2210 (XFHRAL ) 30 441,
A 20 ~ 34 (2723 + 548) %, ZJH 24 ~ 28
(26.12+2.71) Ji, ZPRiREREE 22 ~ 29 (25.76 +
3.72 ) kg/m’. WIALZRIO4ENS . 20 8 S 2 ik T 4
Bt ER g8 X (¥ P>005) . GDM
LWibriE . O M= 5.1 mmol/L; QMRMEG
1 h IfiLF% = 10.0 mmol/L; ®MRAHJF 2 h Il 4 = 8.5
mmol/L, fF&HHEE -5, RIi2Hih GDM. HE
Bipnif: IO B SRR AR AR
QFERIREIERR T8 & . KR GRErk . EHRARSE
PR QOBEEA GDM., SRR I M P 22 7
$E; @IFEMIEE; ORI R AR
Ho AW AARRL EAC IR A (LS

2020F0051 ) , S 321 24 R0 W) 2 028 38 s
15,

12 MEL5RA P EE (HbAle) Kl
FHASE PG ] 7 DCAV antage2000 1 HbA ¢ Z3H¥;

Z A (FPG ) KallR A H 37 7600-020 4= F 24
A S L 22 A Y R R SRR &R
(FINS ) i % F Bt 2 [C E601 HLAL 24 & G Hr
1, A B E R AR AR S
¥ (HOMA-IR ) , HOMA-IR= FBG ( mmol/L ) x
FINS (mU/L) /22.5, IfiL i LPC18:0 % /] 2 i AB
7y Al Agilent 129011 /&5 S0 AR (354X, Bl 4% G7120
R I, G7167B HEhilFEds, G7116B HilAH,
API4000+ — T PUM FF B BX 3% /2 48, 9L AB A
] Analyst 1.6.3 Ji i £ A A F . LPC18:0 1257
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(2> 99% ) ( LR ELYRHYARAFR) |,
i, CRERHRR (ikal, f5E Merck AH] )

1.3 F&
131 HHETRAOREIN . (OWCHRZAI4REE . 22T AR

TG, 22 e bR QR A =25 16 I # ik i
5 ml & FPG, HbAlc, SHMERE (TC) . —BEH
M (TG) . HENREM - HEEE (LDL-C) . &
HIFNEE H - AHEEE (HDL-C ) | 25 i FINS 254545,
J15 HOMA-IR B, Q¥ 8 25 16 /1 & gk i 3ml,
132 WA MEREARLLIE . 7£ 4 °C, 12 000r/min &5
> 10 min, BB AELE, fRiCi A -80
CUKFP o KBRS 4 CMZR, B100 wl
5300 p 1l WEER A, BHRA YRR 30s J5 , &
D2k 8 em, B0 (4 °C, 12 000 r/min ) 5 min,
BUS ol LIE AT SN i

133 RdAEAR Y, Ak @ik Ul-
mate AQ-C18 column (3.0 pm, 2.1 mm x 100 mm,
g AR A RAE) 5 SiHOIE (A) -0.1%
PR (B) BREEVEMARF AR : 0.0 min ~ 0.5
min, 8%A; 0.5 min~ 1.0 min, 8% — 100% A; 1.0
min ~ 6.0min, 100% A; #ii#E K 0.4 ml/min; iR
40 °C; HFFEER S plo FRISAIE: SRATHRMIZE &1
VB (electrospray ion source, ESI ) : 1EBF#i, Ji
WESH. RS 6% 10° Pa, KA 2x10° Pa, %5
B 4.48 x 10° Pa, i 1< 4.48 x 10° Pa, W{%5 Hi &
5500V, FALIRIE 550 C; TR, RigES

B BERER 6x 10" Pa, AT 2% 10° Pa, H1L<
4.48 x 10° Pa, #fi B < 4.48 x 10° Pa, i %% H1 % 4 500
V, ZEALIRE 550 °C. LPC18:0 ik 45 1% M a5 %%
BT UROMIE R A, BAR MRM 4. KRR
60V, REfEHLE 40V, BT 5247, FEF 184.2,
1.4 %itF o4 K SPSS 25.0 /R4S
WATGIT T, IES TR TORER 5L +
PR (x £5) FRow, L] LSRR STAEAS ¢ 46 50
EER AT ORI TR AL (U5 EE ) M
(Pys, Prs) 1305, 4lEHHERH] Mann-Whitney Us
T 25 A B YR 22 8] B Spearman A G 2 20 T AR G
P, 24 ROC 318 AUC, HLITEAGRRAEAR 5
VIRt . P < 0.05 HZESHGTHFE X,
2 R
2.1 LC-MS/MS 7 xR é#Erl WK 1, 5l
RFIEES, ¥ “1.3.27 TUALIRANEE, # “1.3.37 1
ST IR, AR S R A A3 B A4 S DA R ]
—3, AT, AT R, SOk TEMR
I, LPCI18:0 7E 5 ~ 500w g/ml 78 Bl N 21 G R R
I (r=0.999 1) . SLEE R RSD 7%, fF6E
YIREAR S HTER (NT15%) o
22 WAFaEmE AR ILE 1 WEd I
% LPC 18:0 TC, FPG, LDL-C, HbAlc, FINS &%
HOMA-IR /KX m XA, 2R A G FE X
(¥JP <0.05). WEH XL TG, HDL-C
KFHER, 2RTGIFE L (P >005) .

5910 2.683 4

255 163 2602
2600
205 16
= L 2x0
é 17 1¢° § 1800
ED( 135 108 ;L; o
o ]
9 10 o
S 1P 600
1516 200
00 05 10 15 30 25 30 35 40 45 50 55 60 &5 7.0 75 80 §5 90 95 08 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
A B A ( min) B B ( min )
Bl 1 LPCI18:0 MZEA (A) 5XHRA (B) AR AEE
;E 1 Bﬁgﬂaﬁﬂgﬁ:—qﬁi?g*ﬁttﬁ [M ( st! P75 ) ) }:s]
W H WAL (n=30) XIRAL (n=30) z 81 P
LPC18:0 ( pg/ml) 100.42 (76.80, 142.08) 30.88 (22.08, 40.60) -5.28 < 0.01
FPG (mmol/L ) 531 £ 212 501 £ 147 2.83 0.021
HbAle (%) 561 £ 0.31 5.01 £ 0.50 5.34 < 0.01
TC ( mmol/L) 352 £ 0.51 3.12 £ 0.68 248 0.034
TG ( mmol/L) 211 £ 047 191 + 0.82 0.66 0.474
LDL-C (mmol/L,) 3.81 = 0.98 342 + 0.52 3.01 0.033
HDL-C (mmol/L,) 1.98 + 0.38 2.01 £ 0.56 -0.67 0.510
FINS( p [U/ml) 16.65 + 6.78 10.98 + 4.89 343 < 0.01
HOMA-IR 3.32+1.08 227+0.99 443 < 0.01
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2.3 Spearman A8 X457 GDM 2| LPC18:
0 K F-5 22040 . Z2hiAE 84, TG, HDL-C,
HbA ¢ 7K TCAH Fet( 7=0.08,-0.14,0.16,-0.09,0.17,
)P >005), 5 FPG, TC, LDL-C 7K *F 2 iF #H
X (=028, 0.41, 046, ¥ P < 0.05), 5 FINS,
HOMA-IR 7K ¥ & i #f ¢ (= -0.33, -0.51, ¥ P
< 0.05) .
2.4 o LPC18:0 /K -F 4 #F GDM #4 ¥4 B 4 15
X 52 Wr GDM 2241 Je 15 A 1R, 1 E LPC18:0
AUC 5 0.988(95%CI=0.964 ~ 1.000), 4 {E Ik A
HH 62.25 pg/ml B, ¢S5 B2 R R U 55118 95%
H190%.,
3 itig

WURBERMS (GDM) FURERALEIAE, B
HIIA AR5 JR 52 22 FE TN = iy o BB £ 5
GDM 2 A 5 F AP ST ™8 ¥, Mg is bt &
AR . ARSI AR AR, & B GDM
BETEAS R YR B B 55 i A — 2 1Y
25, HACH S B FEERIERRICHRS L, X
o BT VT e 2 4800 GDM FEA [R] 4k R B Bt
R ERbR G . IR 2E AT 23k B 5 GDM A3
KRG, KB HEFTi2Wr, DGR RS R

UL R JE AR P A T 22 T A e DA I R L
ARKENTE, ERHH, RIMERE RN
U AT LR OB T s ERR AR T, 3R
Bk LDL-C /7t i, 1B IR BEALGE (LPC) &%
B AR B N B 0 R 2Ry, B2t B
Thimio T LPC AR5 i 9 16 fz g k5 2 2% ,LPC F&t
SHEALSE TR Y. GDM Z2 ik Py ik 5
R/ RS LB REAG, (R ERR oA, A
WA LDL-C & LPC /K-FHE &, Ne iR A i,
TC Al %, iR I B S 2al. o
KIAEIZ W GDM [ E/0 10 &, JEFFI TG 1CIH#R
Bk TR B AT KB GDM 2 I 1A Py 1)
ifily LPC18:0, TC A1 LDL-C 7K 0] i & 1 1E & 42
1=, Ui GDM Ak g G B o AL, X5
ZHIIBFGE—%, GDM Z2id 1L i LPC18:0 /KF 5
FPG, TC, LDL-C A —RFHXAE, 17 LPC18:0
KA Al BER L GDM ZE IR 1R IPIR S . A
WEFE Mg LPC18:0 27 GDM [ AUC 4 0.988,
HA®EMZWHRe, WA - BB (LC-
MS/MS ) Kl J5 s HERf, LPC18:0 tEfifass, 210
Fo¥ez, WA TTREN TR AR 2T GDM.

TERERRIG ', LPC 5SS R HhT , 55—
M, AT ARG . YEA %5 U R %
TEECA BRI SE 7 1 2 30 LPC ] 3879 5 28 i /KO
AR LPC B T 1 RUHRE A 2 BB IR

g /N B IR /K-, R0 nT B S 0 s 2 M
BRSBTS . LPC [tVE T AT BN g 722
T B S 5 158 s A A A v AR 2R R
T, TR MR 2R K T 4 R A S B R R
W, MRS U2, S S A A T 3
& o (PPAR « ) FEFAHHE PN B 340E AT =2 1- BAE
ey MBI WEALAR ,  1- R AR MR B AR WEAN LA
Vi 52 g I 200 35 3 %)k ) 2341 v A A A
031 WANG %5 " Hf 5% % P LPC18:0 5 i & Ak ¥y ity
IETE WG 2K v (PPAR v) 458 HA R 5h
W, PPARy JB TR ZIEHE KRG, EIRY7 2 AibE
PRI S0 £ B0 . A ST K BE 2 AR IR
S 3 rh LPC18:0 5 HOMA-IR 2 1, &
R N T A R T BB IR S AL R R D R
SRR, FERT A ITAL 0 RS A I e & e it
e . ABFZE &I LPC18:0 5 FINS, HOMA-IR £7
—ERITRESENE, B LPC18:0 ¢ A] AE 2 AR Bk
BEHYL, INMEGE GDM B F IR PRI, PRI
BUFIRSS R, XAl GE GDM 67 iR 4tpr gk, H
e AR DCHFSE AL D, LPC [ AR Y38 % AL 1
15 F e — 25T FIRIE S o

HlT, S48 T GDM IR FE R AN g iR
AR, ARPFFEAEH LPC18:0 ¥£ GDM 221}
AN 2E 5, % GDM A8 mis Wi e, 78
ZE 391 GDM SRR YT v R R,
— T ACEHE R, A GDM BA Pt T — 2
RS
B Xk :
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