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AE B AR PSR 5 ELAE R 48 B % (GDM) W 9 VF A, 4k 08 Bk o 0 TR & 4% 506 R T TRARAE B8R IE . Foik i WLE
SERR IS SRR B e AR B R B da s IS KT B B R ARARAR £, ST AR IR B B R AR ATIE ST AT B 0 g B K R AR &
W AT, T B 12W.24W & 36W 55t B 7 280 5 da = I A5 Bk, 0 S8 48 | I AX I 48 AR R KR AR & 4K T, 3 B fe 2 B3 Bk
3 4 A% 435 4 (atherogenic index of the plasma, AIP) ; & Ji #4 A A ik 8 & #5345 2 (HOMA-IR ) B ik B o3k 25 4k 35 4 (HBCI) , #F
Wik B &I d (IR) BEZIE ML, R 0 GDM 4149 C ik FINS . HOMA-IR ] & & T4 ¥ £ 20 (normal glucose
tolerance ,NGT )48 (p<<0.05),GDM #8 HBCI #541& T NGT £2(p<<0.05), 0 TS5 sy 4arbsx, 12W Bf, TC, TG . HDL,LDL #
B3 Rt it 5 U(p>0.05);24W B 32W £ F A 5t 3 & L (p<0.05), #3475, 0 %F GDM 21+ TC.TG.HDL LDL. AIP,
hs-CRP.N % WBC 1# i 47 5 #7,TG.TC.LDL.AIP .hs-CRP N % WBC 1A 24W % 36W % 12W & (p<0.05);HDL 7K F 24W %%
36W % 12W 4& (p<0.05), © NGT 1% TG.TC.LDL, AIP hs-CRP N % WBC 14 36W %t 24W % 12W & (p<0.05); HDL /K -F 36W
3 24W B 12W & (p<0.05). 45it:GDM Za B 4 9 B 69k 5 2RI Al 5B 4 je ik At % . GDM Fda &4 i3 43k
FAREGEERS, fEKTFH B FH, G TSR E IR A # 3w E R Rm B %P it iE K egspis 7 it m st
Ao R 5 69 R T A R F R B LI AR .
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ABSTRACT Objective: To investigate the role of lipid metabolism in gestational diabetes mellitus, and provide a theoretical basis
for the prevention and clinical gestational diabetes intervention. Methods: Observation of patients with gestational diabetes mellitus and
impaired glucose tolerance in normal maternal serum lipids and insulin resistance (IR) degree difference, dynamic changes of serum
lipids and markers of inflammation were detected before and after pregnancy diet therapy for patients with diabetes, at 12 weeks of
pregnancy, 24 weeks and 36 weeks respectively draw fasting venous blood from two group pregnant women, determination of serum
saccharide, lipid metabolism andinflammatory markers, calculation of atherogenic index of plasma (atherogenic index of the plasma, AIP
); insulin resistance index of steady-state model (HOMA-IR) and insulin secretion index (HBCI), evaluation of insulin resistance index
(IR) and islet function. Results: (1) C peptide, FINS, HOMA-IR in GDM group was significantly higher than that in the normal glucose
tolerance group (normal glucose tolerance, NGT) group (p<0.05), group GDM HBCI index lower than that of group NGT (p< 0.05). (2)
Between the intervention group and the control group, at 12 weeks, TC, TG, HDL, LDL were not statistically significant (p>0.05); 24
weeks and 32 weeks. the differences were statistically significant (p<0.05) higher than the control group. (3) In group GDM, TG, TC,
HDL, LDL, AIP, hs-CRP, N and WBC value were analyzed, TG, TC, LDL, AIP, hs-CRP, N and WBC values of 24 weeks compared with
36 weeks and 12 weeks (p<0.05); high level of HDL 24 weeks compared with 36 weeks and 12 weeks low (p<0.05). (4) In NGT group
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TG, TC, LDL, AIP, hs-CRP, N and WBC values of 36 weeks compared with 24 weeks and 12 weeks (p<0.05) are higher; higher level of

HDL 36 weeks compared with 24 weeks and 12 weeks (p<0.05). Conclusion: There is a serious insulin resistance and beta cells was

significantly impaired secretory function in GDM pregnant women than normal pregnancy women. GDM of pregnant women with more

severe inflammatory response, blood lipid levels than normal pregnancy women, which is positively correlated with IR. Diet therapy was

benefit to ameliorate of IR, through diet therapy to adjust on blood glucose and lipid can significantly reduce the complications of

mothers and infants.
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1 FRE % ik

1.1 AR ERSH

FEHR 2011 4F 12 H 2 2012 4 7 A 7E 3R G e o 2o
=R FEARBE 530 (440 7= 48 v e U 12k T R PR s 2 43
19 B2 T-TL , T2 24W JEATERE TT0 12W 5 AR 45 i 4
OO AT . ZIRE 8 SR YT A B AR H Al
4, HP4E R AE< 5.3 mmol/L,1hBG (455 1h [ #k) <7.8
mmol / L,2hBG(& 5 2h I #)<<6.7 mmol / L; Z4R B 5
MBS A AR S T IR B H 83 RS ZIRIT 8 A2 4,
LG 1 B PR IR R R IW B2 3 Yk FBG (25 I8 1t )
> 5.8 mmol/L 5% ( 1)2hBG2 6.7 mmol/L, GDM 2 W2 & 5 | ifiL
BT S GDM 2 Wil Ry T IR o e BRI IE 5 2210 24 il
St BRZH H AR B . PRZLATFIR 20~35 %5, Z i iR S & (BMD )
TEIE R TR P, 2 R 28W LI 59010, P20y o
TWHSEAS R AT, BRAETC M LR O o8 i A s T
JUE B TSR 5, TR A S S AT YR 5 91 I RS
12 SR

Z: 18 2010 [EPREEIRHHE IR 52 P2 (TADPSG )GDM 2
bR RTEAT 50 g A HE 1 il (GCT), i 1247 24~28 wi2?)
HEAT 75 g A RAE BT IR (OGTT), 2KibnifEh 2518
1 h.2 h # bk i g s 58 4 58 5.1 mmol/L . 10.0 mmol/L 8.5
mmol/L, 1T 5 — i MUHE R % EI T2 8 GDM., GDM ¥k
PRI R 2 9 Al 9% (GDM K75 B4l iR &k B
A A A 1 R TE R T ) A A2 (TR RS RiRIT A
FEFI AR I 7E 1E H Y0 R Y GDM)
1.3 NFRE

S <35 B s IR R IEF , TCAT R PR IS LASM I 4T Uik

I RAE FATURE ITAE , AR MR s, 077 10, B NG, 45
4 (IADPSG)GDM ZWitriER) GDM H# .
L4 HERRERAE

XUGE MG ; (T YR T AR 22 58 00 SL25 G0 L0 I AR 5
BHIRAS , 8 NEHS HEE ; (RIS AR P & Jr i A R 30 A P s L
HMWIER I RREE s T BE T R eGSR E N A A IR
SOPREA I S (B 20 i 1 IR 245 sl R 5 IR TR B S
L5 BIESLR

DXTRFAAEIRTE 25 5 ~35 Z B0, T2 40 d 22407
i , HERRZ2 Bl PR B LS Mg A & S i 2 A an
AWFFE, 2) HilE A FEA, RS M AL\ B
HIFI I, BB AN RS, 3) T4 12 W ARSI Rl U ik
Il 5 mL, A HTHEEE £ 8~10h, 4l TC. TG .HDL LDL . (&
i C Jz hj %5 1 )hs-CRP, 7%= i Ifil #% (fasting plasmaglucose,
FBG) . ##1k IfiL 41 25 FH (HbAlc) | %5 g ik % 2 (fasting insulin,
FINS) N K WBC; [ i) £ 25 I (1% B e M4BT i (B R o
BRI R ZE BRSO T I 3 38 5 O 3494, 115 BMIAH, &
As 15 min Ji5 0 & 3 ki 4s  (SBP) f&F ik J (DBP) ., 4)F %
24WHAT 75 ¢ OGTT i i, M4 OGTT 45 LR AbRiENs
235 J W2 - GDM 21 (i (51141 ) 19 5 F0 NGT (X B2 )24 i),
HRAE A 18 DL SOK: GDM 2430 2 2« IR il BRAR N
Al BRI A2 41, 5) NGT 41H1 Al 4124171y
TG R A5, HEBR A2 41,5 Al 41F 24 W #1125 471K
R 12 W, IET 32 WASR 12 h 5 T H Bl # ik
I, KA RS £ 8~10 h, &l TC . TG . HDL ,LDL hs-CRP,
FBG .HbAlc FINS N F WBC, 15 AIP; [a] B} FH fa 245 1)
i3 % Z 3K PU 8 B0 (homeostasis model assessment insulin resis-
tance index, HOMA-IRT) K Ji & 43 b I BE 45 ¢ (homa B-cell
function index, HBCD) R IFA IR F2HE KRS TIRE, 6) B EFIC %
AT R BE RS R RV R L SRR AR K
EURNE =) CU e AN e VA O G RE o) 05 A B = RAch: B RN
Jit s B LES R R 20T R AR L BE (R BT L

GILAERK ZBR(FGR) B fig JLEHE B B RJL, IR HA: LE IR

F5%% (ponderal index , PI),
L6 HITFETE

SEY R L Windows Excel #0446 ST AR A , S0 45 R
FH SPSS18.0 it AT 40 HT o ATt 5l 3 LA 8E A
M2 (s ) R, AR RS AT A W BUE 28 H SRR BOFG e J5 1 LA
B IEAR S0 AT LA, P2 B — e 0 LU A ¢ A, P2
BEJLZS R i L3R T 2200, 7 2R SERTERR G 3, 20 N
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AT) st i) BE A 50 R PR F A2 0 S koA AR R A SE RS ), PR IRATE AR A 14 0], S E AR Y
USRI, L p<<0.05 2R 4iit2eiE X, 85 14, B =2 vh il 20 GDM (243t 151 #1)(15.4%),
) R HERR A2 2% GDM 2 10 i), HERR P Bk e i s i U
55 0, G I AARAERE B 19 $1(12.6% ), 75 GDM Y&
2.1 GDM &%= TR 15.4%.
2011 4F 12 H & 2012 4F 5 H TR B4 G2 18331 977

* | FAZA—RER LR (xes)

Table 1 Two groups of patients comparison with general situation (xzs)

Group GDM(N=19) NGT(N=24) T P
Age 29.6+ 2.4 289+ 1.7 1.02 0.316
Gestational 12 weeks,
277 3.3 26.7 3.5 0.82 0.418
BMI/kg/m?
Delivery gestational age/W 387+ 1.5 39.3% 1.1 -1.70 0.097
uali owth Numbers in
Quality gr 15.8+ 4.6 13.5+ 5.1 1.90 0.034
the pregnancy/kg
SBP/mmHg 118.8% 6.5 114.9+ 8.1 1.67 0.104
DBP/mmHg 754+ 8.7 722+ 6.4 1.35 0.184
2.2 GDM 45 NGT @i — i ER b (p<0.05); 4F 4% \Z# 12W i) BMI 3060 2% J&) K 1fil R ¥ TE4e 1145

3% 1 AT %0 :GDM 4 5 NGT 4 [a] — BB b iR as Ry . £5,p 3 >0.05,
GDM 41 22 AR B e K B0 NGT 4155, 2R E S E L

2 FiH MRS I AE L (vas )

Table 2 Comparison of two groups' results of blood sugar and lipid(x+s)

Items GDM (N=19) NGT (N=24) T P
TG/mmol/L 1.70+ 1.24 1.28% 0.59 429 0.60
TC/mmol/L 4.64% 0.77 476+ 0.67 0.04 0.83
LDL/mmol/L 2.40% 0.56 2.42+ 0.67 0.28 0.60
HDL/mmol/L 1.53% 0.39 1.75% 0.29 1.67 0.20
FBG/mmol/L 4.99+ 0.46 4.53% 0.31 1.69 0.20

HbAlc/% 536+ 0.31 478+ 0.32 0.62 0.44

2.3 GDM A5 NGT AE 27k F i #5 % i Ag tb 42 TH i EE R (p>0.05),

I3 2 Al AL (22 12W)RYIALANG 6% & hs-CRP /Y LA, 1

% 3 M8 C Bk .FINS.HOMA-IRI % HBCI b2 (xs )
Table 3 Two groups of patients comparison with C-peptide, FINS, HOMA-IRI and HBCI( x5 )

Group GDM (N=19) NGT (N=24) T P
C-peptide /mg/L 1.85+ 0.71 1.29+ 0.45 3.12 0.00
FINS/pIU/mL 13.79+ 5.86 9.98+ 5.15 2.24 0.03
HOMA-IRI 3.03+ 1.43 2.09+ 1.23 2.28 0.03
HBCI 172.75+ 85.93 228.00+ 85.46 -2.07 0.04
2.4 GDM 85 NGT 4EFE B I RELL &2 05),

FHZ% 3 Al %0 GDM U g5 i W D RER NGT 412, i 2.5 GDM 45 NGT A% 24W OGTT £ RIb4k
ZHCHUM EHE PR L NGT 455, & 5A 531275 X (p<0. HH# 4 A0 : GDM 415 NGT 412 24W OGTT %55 FPG,



- 5936 - MREYESHE  www.shengwuyixue.com Progress in Modern Biomedicine Vol17 NO.30 OCT.2017

K 4 WA F A 1) MU AE AT BL A (ves )

Table 4 Two groups of patients comparison with different time of blood sugar (xzs)

Ttems GDM (N=19) NGT (N=24) T P
FPG/mmol/L 4.99+ 0.46 4.53% 031 3.03 0.03
1hFPG/mmol/L 9.52+ 1.61 7.30+ 1.23 234 0.01
2hFPG/mmol/L 8.20% 1.37 599+ 1.13 2.20 0.00

& 5 WARRZEIREATRIEMAE hs-CRPN B WBC b (s )
Table 5 Two groups of patients comparison with lipids, hs - CRP and WBC, N at different gestational weeks before and after diet treatment (xzs)

Items GDM NGT P# Pr
TG 12W 1.96% 0.67 1.66% 0.33
24W 3.14+ 0.81 2.12+ 0.73 <0.001
36W 2.95+ 0.81 2.65% 0.90 0.002
P 0.031
TC 12W 4.63+ 0.63 4.24% 0.65
24W 5.81% 1.67 4.42+ 0.73 <0.001 0.039
36W 5.60% 1.35 4.96% 0.96
P 0.022
HDL 12W 1.84+ 0.28 1.81% 0.31
24W 1.77+ 0.36 1.85+ 0.36 <0.001 0.035
36W 1.71%+ 0.39 1.86% 0.38
P 0.026
LDL 12W 2.52% 0.53 2.37+ 0.63
24W 3.06x 0.97 3.17+ 0.75 <0.001 0.037
36W 327+ 098 3.43% 0.78
P 0.041
AIP 12W 1.10% 0.44 0.95+ 0.28
24W 1.65% 0.72 1.09+ 0.54 <0.001 0.042
36W 2.11% 0.68 1.55+ 0.82
P 0.047
hs-CRP 12W 1.69% 0.81 1.31%+ 0.53
24W 3.45% 2.39 2.46% 2.15 0.001 0.046
36W 3.25+ 2.57 2.61% 2.15
P 0.025
N 12W 72.89% 6.29 71.30% 15.07
24W 76.15% 4.65 74.06% 5.49 0.008 0.044
36W 72.26% 16.03 75.00% 17.93
P 0.095
WBC 12W 92.89% 6.29 91.30% 15.07
24W 103.79% 6.64 9423+ 7.84 0.010 0.050
36W 99.26% 16.03 98.49+ 17.93
P 0.046

*iE: P AN A E R E S EL 4 P A S RHEIA X EER ;P GDM 425 NGT Ak,
*Note: P# represents the comparison with groups in different time points; P* represents the interaction of the group and time; P represents the

comparision between GDM and NGT.
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IhFPG 2hPG ¥ A i E T 5, Z R A SR L (p<0.05),
2.6 WAREZFRRQITHIE A hs-CRP.N B WBC b4
(xxs)

i 5 Al %0 :GDM 41 % NGT %1 iy TG.TC.LDL AIP,
hs-CRP N K& WBC {f )% ,HDL {HFE(IL, ZFA5ITFE X
(p<0.05);GDM 25 NGT 21 21 P 9 45 T A5 A [R] A [ o5 A L
ERE G X (p<0.05);GDM 415 NGT 414414t TG,
TC .LDL,AIP hs-CRP N .HDL } WBC {H /41 F B & B+ [5] 1)
AR (p<0.05),

3 3ig
3.1 GDM 5 IR

Catalano Z5% ), GDM & 7 LT iR B B il 5 () 75
B IEWITRE LR 25 (1 GDM B E 51IE#F TiRIA%
AH LU AEAE A T8 Ry ™ MR % AR, B ) B M T I
TR R AR 2T 3 A4 R & 25 A st N I
™, 25 56%, MM RE Lt T RE2S 47%, 77 J5 PRI B2 TiTK
o BFF NN AEURIAIE RIS 22 A7 W R 2 T, —Fh
S E 2R AN A e IR A AR B IR ) ZE AL, SR B
FEACH LMERG LRI s 5 — Pl R ZAHT 0 C S E RIS TR 3R
HEHL, WP BEZ T IR R B rT 2 3077 R SR H A= R 5
£ 2 TR (T2DM)

ARWFFREE IR R . ATFF BEREAEHT BMI IE 8 19 4TIk
AL by g, HERRALAERT IR AY520 . GDM 4144 FINS.C
Ik HOMA-IRI %= 5 IfiUB &5 1 h B )8 5 2h iobsyy o 3
=T NGT 4{(p<<0.01), i &5 R 3% 3 R LITT F H],GDM 4111
HBCI 5500 BAK T IE W R4 (p<0.01), #8278 M IE 7 i IR &
JE3) GDM, Ffifs = KA EEELI SR i e , GDM 8 34 %) 4
MR B 1) FINS 43U R REAIG, e 5 28 i AU T g
AR RN IR ORI, 55 B 4T ekt MR , FINS
SRR, 330 GDM BF AL LT YR I A #idE IR T Dy
FEER IR, pEAh, HBCL 5507 GDM Zi v i B BH 8 [5A1%, 5%
LI A W A 1 : — & FINS M4 % A /2 , A NGT %]
GDM Fid At f i, b | AR B2 FINS Yt Fhata sy, (R
BRI IR AN JE LAV T B AR KT, Bk FINS [
T 7o W BF K ok BF B R i, BRIV IS B 3 S Y FINS
I3 (GSIS)BFE . 55— R A J2& FINS BYAEXTAS 2 , IS5 4 ey
() IR, M NGT %] GDM, i fi i i & 7+ , FINS 04244 7+
= ABALAR LU FINS R EREAG, FINS Hl3t: i 1 £
WEHAEERED IR, FiREE T RES RS B Al ThRe 2 i
K€ GDM Rt # i e ) — e MR A, w] LLBRplofe A, ]
DA %4, GDM B OGTT 534 1E 2 i Tl i R LU A
AR T BEPIRR D R AE I AE R . iAok R
BRI K M B A0M I T B S H B A H R g M1 B
A ThBEZ A, ¥k GDM Z2idr= 5 HF T2DM [ P 3k
fith, (A A RN 4 75 50 % o
3.2 GDM 5#%E

J i Z AP RIIE AR GDM & (i E 5 AR AL ™ ), A5 A
FEFRHH : S RVE: IR JAE R TR | SERE FFAS R e
FI 5T WA AR, T R Ak 5 M A X i 5 3R A S B P T AR

U GDM. i, A= By b Dk S A 2 W 52 56 (glucose
tolerance tests, GTTs) Az M 1F & A% /= g 5 2% IS4 Je & B . IR
FRAEFR E YK Z [ 2 BB R U5, S8AE 4 M R -4
hs-CRP . fjf148 PR E [ F- (tumor necrosis factor, TNF) | 441 6
(interleukin-6 , IL-6)55 1] H AR ZH 253 , FLT o HU I ZENE JpE A2
T RN e T, I B IR, — UK AR HE T IE R
(21, JRAE T REZ AT IR S5 A5 AN R 45 JR) A s A o B A 34
B o AN : SERERRE P AN AU (WBC)THEk . s 41 (N
A 51 1 S hs-CRP [ I = 7K 5 H 5 1 & 4 T2DM . CVD J 3t
ToR LA SEN, SEHGED, 5 IR B SCn 248 00 i G 4F
BRI SRR R E YA BE X R 8, HA4: GDM
1 T2DM LR A o AR, 3 IS AR B Y7 B &
PN G IR J5HAEPREYKE (40 hs-CRP £ TNF)
AR 7 R

WS B : GDM 41%: NGT 41 hs-CRP {51 i 755, 2%
BAHESG T FE L (p<0.05); H hs-CRP 5 FINS HOMA-IRI.C
Bk X% HBCI 2 IEAH¢, 5 TG J¢ HDL 2 5AH2C, Sl , 5 5
FIURM N SRR S A LA A MR A R T B A
PREEZIONE , T2 CRP (T R, AR B VA YT, GDM 4
3 NGT 211 WBC 1144 N & 45 Lt [hs-CRP {4 [ AIP W &
{1, T HDL 7K 4% NGT 20 5 2P, 22 A geit2 5 . T
Zad R EIEYT I (42 36W) , H: WBC 14 N F 43 Lt hs-CRP {H
K AIP BHEYTRT (4 24W ) B B FEAIK, 1 HDL {5 B 8 7= (p<
0.05), AHFFERI4E RS Chunfang Qiu 55 ™ [ —%, R 3K
hs-CRP Y5 IRPY 5 ifi i B it 2t 558 9 T2DM P GDM P 1z it
JRESS B2 IEAH G, R 4E AT BESE IR .GDM KA R fill & N &R 2 —,
TR AT R ] SERE AT R TR KSR
3.3 GDM 51mfg

[ N A= 38 . GDM 4 AN [ 22 J (1) TC TG ,LDL & {EL
J TG/HDL L. {# (atherogenic index of the plasma, AIP) B i =
FAEH U YR 2H I 5 F (p<0.001) , HDL 0l 2 {E F# ik (p<0.05) , 45 2%
HINHK, AP 5 IR FACIERGE A G2, AP [ H B AR RE
T VLTI PRI - & TG IR BRI R, TR R, TG /K1Y
TR AR AR HDL KT RRRAIR, A2 g ATP AR R P AG
JBE S FEHCHU — MR, A S FH YR I 74 sd-LDL (1
LU I 7E GDM 41 W i s T 1E 8 % R 4H , B 5 B 7K 7 \HbAlc,
TG.TC } LDL-C £1EAH3%, 5 LDL £, TG F & Fl
LDL f0tr B A2 72 /NAZ I3 GDM (3R 3L, L2 #iis i
GDM 2 [ fi 5 5 R AE PRI,

AR LS R FZM : IKEIRITHT, GDM 8 NGT 41
TG.TC.LDL, & Z 7} .GDM 41 AIP H & & F NGT 4, K[
HFINTRR K, GDM 411/ HDL & ¥ lA%, 17 NGT 45 #i 7t
i, WO ATP 22 R RN B3 B TRy INS AEXSAS 21
IR 3 B A s s, AR AT G Ak TG B JFORHEE R S , v
Bk TG MR I IRREE MR T , 2 38 TG Fhs i EZ R A ; i
A RS VERE (G HDL (9 4= Jliosi /b, TG 7 s 1 2 e
HDL 44, /& 5:30 GDM &3 HDL i/ i F 2R A . £
JCEE3 73R W] : HbAlc [ TG .LDL K- P& il 1 sd-LDL fy
HemsEn, 2 Eiayy )5 ,GDM 4 TG . TC . LDL & 2 &4, i
HDL {5 BTt , R BRI T3 GDM [k Jé K it
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