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An JE) 1 A2 B5F i 5P Sestrin2 , Sestrin3 |
Irisin 5T IR EAHE IR fm 1B o< 14

Fomal HHAOE

B E BB R EIRYIBEIR K (gestational diabetes mellitus, GDM ) Z2 Id 4 & 1fiL 5 387 4= JLIF IfiL 7 Sestrin2 | Sestrin3 | Irisin 5
LR URIAME PR B AE Lt A R BB A LI A R ER AR OGP . iR REATLIEER 2021 4F 6 ~ 10 F 72 45 N B B B s R 2% B5 Bid A A
FERLIE R 0 AR IE 12 WS GDM 42 1d 40 Bl GDM 4 R T8 GDM 2 15 40 5] B S of B4 A6 00 790 26 B ain R S A L afi v
Sestrin2 ,Sestrin3 | Irisin 257K, 320 M1 5 ML 0L AS 6 B FHEPt A LI AR E AL A mEEREmm e, &8
GDM ZHFPG FINS TG .HOMA — IR i A= {R & £} 1l Sestrin2 BRI Sestrin3 5 Ifil Sestrin2 ¥ Ifil. Trisin 7K -39 B 5 & T % R 2, 6 1fn.
Trisin 7K 8728 L H A= I B AR T X4 B 41 (P <0.05) . #E Il Sestrin2 \FFIfl Sestrin3 5 FPG FINS . HOMA - IR 2 [f] ¥ £ 7 ] i
BYIEFI K (P <0.05) ;B 1L Trisin 5 FPG  Fins \TG . HOMA — IR Z [A] % 77 76 B W A9 67U AH 5 (P <0.05) .t ROC HI £ 7T %0, B IfiL Ses-
trin2 \FE AL Sestrin3 FEUL Trisin PA K 3 S48 4REEA 2 W GDM B il 26~ 1 AL 4051 8 0. 762 .0. 707 .0. 787 1 0.867 (P <0.05) , 448
PRIZIE GDM BN E L R Z R WA G248 X, B RIJLA B AL Sestrin2 | Sestrin3 | Trisin /K 378 2 & FAEE KL, 4= LA
I 2H 155 1 T Sestrin2 | Irisin ¥ B3 42 & FARMRIMAR A , 22 R A G #E X (P <0.05), &5 Sestrin2  Sestrin3 | Irisin 5 4 &
SR PR e B R R AR P 5 B MR YU AR O IR AE B AR LA okl B R L R A R R HEVE T,

EEER EIRMABERG  Sestrin2  Sestrin3  Irisin i K HEHL
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Correlation of Sestrin2, Sestrin3, Irisin in Peripheral Blood and Umbilical Cord Blood with Gestational Diabetes Mellitus. JIANG Peizhen ,
HAN Qiuyu. The Affiliated Hospotial of Xuzhou Medical University, Jiangsu 221004 ,China

Abstract Objective To investigate the correlation between the levels of Sestrin2, Sestrin3 and Irisin in peripheral blood and neo-
natal umbilical cord blood (UCB) of pregnant women of GDM and gestational diabetes mellitus, neonatal birth glucose and neonatal birth
weight. Methods Pregnant women who had regular obstetric checkups and delivered at Affiliated Hospital of Xuzhou Medical University
from June 2021 to October 2021 were randomly selected. Among them, 40 pregnant women diagnosed with GDM were set as the GDM
group and 40 pregnant women without GDM in the same period were set as the control group. Subsequently, the expression levels of Ses-
trin2, Sestrin3 and Irisin in maternal blood and neonatal UCB of the two groups were measured and correlated with blood glucose, blood
lipids, insulin resistance, neonatal birth weight, neonatal birth glucose and other indexes. Results The levels of FPG, FINS, TG, HO-
MA - IR, birth weight, maternal blood Sestrin2, maternal blood Sestrin3, cord blood Sestrin2, and cord blood Irisin were significantly
higher in the GDM group than in the control group. The maternal blood Irisin levels and neonatal birth glucose were significantly lower
than those in the control group (P <0.05). There were significant positive correlations between maternal blood Sestrin2, maternal blood
Sestrin3 and FPG, FINS and HOMA - IR (P <0.05). There were significant negative correlations between maternal blood Irisin and
FPG, Fins, TG and HOMA - IR (P <0.05). According to the ROC curve, the area under the curve of maternal blood Sestrin2 , maternal
blood Sestrin3, maternal blood Irisin and the combination of the three indicators for the diagnosis of GDM were 0.762, 0.707, 0.787 and
0.867, respectively (P <0.05). The value of each index for the diagnosis of GDM was statistically significant. The levels of Sestrin2,
Sestrin3, and Irisin were significantly higher in the UCB of the Fetal Macrosomia group than in the non — Fetal Macrosomia group, and the
levels of Sestrin2 and Irisin were significantly higher in the UCB of the neonatal hypoglycemia group than in the non — hypoglycemia group,
and the differences were all statistically significant (P <0.05). Conclusion  Sesirin2, Sestrin3, and Irisin are closely associated with
glucolipid metabolism and insulin resistance in patients with gestational diabetes and play a role in the development of neonatal hypoglyce-

mia and Fetal Macrosomia.
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U R B H% R 9% ( gestational diabetes mellitus,
GDM ) & —Fift i UL (%) 48 8 399 9 & G, I A9 0T 52 878
TR AR S R B B 2R AR BT 2 G R B PR R A 1Y
FEERFNE, S FBAMAREELG R, AMP
WAk 25 H M B ( AMP - activated protein kinase,
AMPK) - i ZL3i Y M8 R E I (mammalian tar-
get of rapamycin, mTOR ) J& LA GE 5 F1 7 5% A0 A9 ¢
%E*%%ME'E\M o Sestrin2 . Sestrin3 & WHi FL 30 4 75 b 8%
IR T P2 A ) —Fh 8 3, Sestrin2 7 38 o 3 7§ AMPK
Ak ini A mTORCL & 4%, ¥ 17 1 4 W AR . 4 2
Yy 529 # W] Sestrin3 AT ELHE BTG mTORC2 {5 5 1 %,
SRR A AR Teisin S — B0 LS N T 76 40 M
SEgeH Irisin AT AMPK 8 52 £k , AT 38 58 - 55 AL 48
e 0 2 W O BRI AR ST X GDM AR R B
A JLIFHT Il P Sestrin2 | Sestrin3 | Irisin 3¢ ik 7K S #E 47
K, BRTH S GDM B8 AH SC ARG 46 A5 508 A2 L4
JAH KRR

w5 FE

1 BIF 5 G2 . ol FH i BIL 2503 325 20 i) 1 B 2021 4%
6 ~ 10 J T F N BE BF A2 B T 5 g AL A 7 A O A
3 Wk 1 4 R 3O W R 6 4 11 40 511h GDML 4L, [R) 3 0E
LEURZ 1A 40 1) A % BEAL 2 Wi bn i 2 RS 9 Wi 1A )™
B IBITARUES L R 1R 24 ~ 28 JH J% 28 JH 54T 75¢
1 IR 4 45 0% T 42 40 98 (oral glucose tolerance test, OG-
TT) .23 MRS Th FRBE 5 2h 1 8 16 23 50
5.1.10.0 1 8. Smmol /L, ff — st ifiL B 8 ik 3 55
o ERFRUERIZ W GDM, 1281k GDM # K AE 5
gl B s T Ll ik 218 T HiER
T v + QO 22 i A7 AR B 5 R S0 0 DR g BB B Ml PR s ¢
Th S @A B2 57 s B4 I i i, T E | JUE 2 R
AN ZHENRLEEAEF N B ; D2 R E Ik, ®
23000 2 R WA FH R e IR | i 25 8 s @ AN RE A A
UHFFERE R AR ARG O i 58 3 5 Bt R 4 A 3
FRNSHA (BB HHS  XYFY2021 - KL024 -01) ,

2.7 (1) — R BERISCER « — R BEORL A 45 4R 1%
SR o3 W 42 T | 22 R0 AR B 48 %X (body mass in-
dex,BMI) B LT AR AR B 2B L A= b . (2)
BEARACE AR I 5 B 220 T AL I OGTT i 4l R
23 J8 R KL Sml, Horb 3ml B AU680 4> [ 8 A=
Ao AL (D3 8 P 2R 2 ) AR 7 ) ARG I AL i 21 &
I ( glycosylated hemoglobin, HAblc) . 25 Jl§ i & &

(fasting insulin, FINS) | %5 §& Ifil ¥ ( fasting plasma glu-
cose, FPG) . &L JJH [ B (total cholesterol, TC) . H il =
fig ( triglyceride , TG ) , 7128 J & 2 HK T F5 2L (homeosta-
sis model assessment of insulin resistance HOMA - IR) ,
HOMA - IR = (FPG x FINS)/22. 5, HUF 4% 2ml £ ifi
Ko ZE A4 43 0 s B4 JBH5 I 2m] 382 R #8 B 2h J5 1000 x g
B0 15min, 43 B IV B 0 )5 if 47 76 - 80°C VKA
. ) Tt Bk G 2 W ot 9 46 - Sestrin2 | Sestrin3 | Irisin , 32
# & A Bioswamp 7 i, A1 A0 B8 ™ A% i U] & Ul
IR

3 GEiteF ik N ) SPSS 26. 0 Gt b2 # % 5L
WIATGAT 00T TR TR SRR S RS
I3 B GOR LA R & FRIE2E (w £ 5) 378 AL L BOR
FHAMSEREA ¢ K50 5 A58 IE 25 70 A1 14 B8R DL v o7 %
(o E R ) [M(QL, Q3) ] o, 411 H Ak
Mann - Whitney U Ko . K Pearson #8 2¢ 1 23 ¥ %
AR AR AR S EAT 0 #r o SR 32303 T AR AR
(receiver operating characteristic, ROC) i 28 P A B 1fiL
Sestrin2 . B Il Sestrin3 . FBE M Trisin 2 W GDM ) #1 {E s
LA P <0.05 AZRA G 2R,

4] R

1. GDM ZLA1F 8 2L I PR ¢ e Ll 5« A 21 8 3 4
i R 22 JE  BMI, J3 W 22 )5\ TC  HAble L3, 25 5
LG AT # L (P ¥ >0.05),GDM 41 FPG FINS,
TG HOMA - IR, Hi = A H B Il Sestrin2 , BE 1Ml Ses-
trin3 5 Il Sestrin2 | % Il Trisin 7K “F 3 B B & F X B8
A, BRI Trisin ZKSF M AR OB 24 B B AR F X R4 (P
¥ <0.05) , PR BT I Sestrin3 K- L8, 2 F L& 1T
FEN(P>0.05) 1ERLE 1,

2. 284 A 1f # Sestrin2 | Sestrin3 | Irisin /K 5
AR R A S P A A 4 SR A AN R I P Sestrin2 |
Sestrin3 5 FPG,FINS HOMA - IR 2 [i] 3 5% 1 4 3¢
(P <0.05) ;Irisin 5 FPG ,FINS TG . HOMA - IR Z [d]
B RGAME(P ¥ <0.05) 1K 2,

3. BEIfil Sestrin2 . £} Ifil Sestrin3 . £ Ifil Irisin 12 Wi
GDM A ROC BHZE 4 #r . B Il Sestrin2 . B Ifil Sestrin3 |
Bl Trisin 2 W7 GDM 9 ROC £k 43 H73¢ W3% 3, H
ROC HEZ& R 0, £F Il Sestrin2 B 1Ml Sestrin3 £ ifil Iri-
sin LA 3 AR B HE G2 W GDM i il 4 T AR 43 i)
4 0.762.0.707 .0.787 .0. 867 , %45 4n 2 GDM 1y
H2ZE R YA G 7 E L (P <0.05) B il Sestrin2
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F1 HHBERKEMIEE [~ +5,M(Q1,Q3)]

RgE| XFHEA (n =40) GDM 41 (n =40) /= P

EW (X)) 28.48 +4.42 29.68 +4.33 -1.227 0.224

Tl 2 )5 (JH) 26.31 £1.11 26.03 £1.21 1.093 0.278
BMI(kg/nf ) 23.76 +1.08 23.91+1.63 0.496 0.621

S3 U2 (JE) 39.13 £0.92 38.91 +0.89 1.120 0.261
FPG ( mmol/L) 4.35£0.26 5.65 0. 65 -11.781 <0.001
FINS (mIU/L) 14.56 +3.78 18.53 +5.04 -3.983 <0.001
TC( mmol/L) 5.20 +1.31 5.30 £0.99 -0.395 0.694

TG ( mmol/L) 2.46(2.12,3.12) 2.80(2.53,3.51) -2.511 0.012
HOMA - IR 2.86 £0.89 4.77 £1.71 -6.275 <0.001
HAblc(% ) 4.87 £0.64 5.09 £0.77 -1.394 0.167
AR E (g) 3062.71 +442.77 3912.02 +287.15 -10.179 <0.001
A= 1L 4 ( mmol /L) 4.04(3.33,4.49) 2.58(2.23,3.22) 4.991 <0.001
BE Il Sestrin2 ( ng/ml) 3.16 £1.14 5.04 £2.45 -4.380 <0.001
H Il Sestrin3 ( ng/ml) 4.46 £1.44 5.56 £1.61 -3.196 0.002
HEIL. Trisin( ng/ml) 316.22 +36.01 281.12 £20. 44 5.363 <0.001
Ji 1fil. Sestrin2 (ng/ml) 4.61 £1.30 5.65+1.13 -3.846 <0.001
JB¥ Ifil. Sestrin3 ( ng/ml) 4.78(3.53,7.25) 5.57(4.40,6.90) -1.227 0.220
JI% IfiL Trisin( ng/ml) 258.17 +42.48 301.97 £36.88 -4.925 <0.001

&2 SMAE M Sestrin2 , Sestrin3 Irisin 5 & 5 Fr I8 < 1%

T H Sestrin2 ( ng/ml) Sestrin3 ( ng/ml) Irisin(ng/ml)
r P r P r P
ES @D 0.050 0.661 0.181 0.108 -0.031 0.783
BMI(kg/ni ) 0.129 0.255 0.063 0.579 0.031 0.787
R4 JE () 0.053 0.640 0.192 0.088 0.046 0.686
iRz () 0.089 0.621 0.145 0.076 0.088 0.769
FPG ( mmol/L) 0.443 " <0.001 0.480 0.000 -0.546 " <0.001
FINS (mIU/L) 0.458 " <0.001 0.569 * 0.000 -0.462" <0.001
TC( mmol/L) 0.049 0.668 0.174 0.123 -0.081 0.473
TG ( mmol/L) 0.186 0.099 0.184 0.102 -0.309 " 0.005
HOMA - IR 0.485" <0.001 0.540 0.000 -0.488" <0.001
HAblc( % ) 0.016 0.885 0.089 0.434 -0.147 0.195
" P<0.05
%3 TN Sestrin2 £ M Sestrin3 .} 1 Irisin 100
LB GDM i ROC % < 80
i H BEIfl Sestrin2  BEIML Sestrin3 BRI Trisin - = F P52 W Pz( 60 — *%Hﬁ%
ATC 0.762 0.707 0.787 0.867 éﬂ 40 :Isl;:i}in:;
95% Cl 0.653 ~0.871 0.590 ~0.823 0.681 ~0.893 0.784 ~0.951 20 — Seslrin2
P <0.001 0.001 <0.001 <0.001 0 - - , ldentiy%
[eaf:1 5.021 5.615 305. 130 0.470 0 20 401 60 80 100
-5 5 (%)
HUREE (% ) 50.0 55.0 92.5 87.5
S (9% ) 98.7 87.5 67.5 82.5 1 &IEHRLE GDM B ROC Hi %

LW GDM 1Y B8 K 5. 021, %F i UK K 50.0% 4
SVE R 98. 7% 5 B 1M Sestrin3 2 Wi GDM 1Y /] {5~
5.615 , XF W R N 55.0% AR SE N 87.5% ;BRI
Irisin 12 W GDM 1 5 {5 i 305. 130, X L7 Sk & ok
92.5% HFSMEN 67.5% ; = H WA LW GDM K K
5} 0.470 , % B 5 E Jy 87. 5% Fr Sk 82.5%
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4.3 A LA T6) 1 00 B 7 Il Sestrin2 | Sestrin3 | Iri-
sin /KL% . B K JLZH Sestrin2 | Sestrin3 | Irisin ) #f
B TAEE RJL4L, #r 4= JLAK il B 41 Sestrin2 | Irisin
KR s TR Mo, 2 R WA 5% EE X (P
Y <0.05) , AR M0 2 A1 AR AR M 4% 4 Sestrin3 /K
L, ZR G EE X (P>0.05) WK 4,



AR 20224E 11 A 515 FH 11 M

e B

R4 FHEILARIEREF M Sestrin2  Sestrin3 Irisin 7K P L& [ +5, M(Q1,0Q3) ]

i H n Jif Il Sestrin2 ( ng/ml) Jif IfiL Sestrin3 ( ng/ml) Ji Ifil. Trisin ( ng/ml)
B KIL4 56 4.77 +1.21 4.78(3.84,6.45) 270.25 +43.27
FRJL4 24 5.97+1.18 6.83(5.13,9.28) 302.98 £42.12
1/z - -4.079 " -2.914" -3.124"
P - <0.001 0.004 0.003
AR il 4% 4 67 4.95 +1.27 5.10(4.00,6.90) 272.90 +41.75
A1 it 4 21 13 6.05 £1.21 6.75(2.78,8.11) 316.99 +46.20
1z - -2.893" -0.763 -3.426"
P - 0.005 0.445 0.001
*P<0.05
T ® IGF -1 55 M ML -2 5T GDM 22 a1 ik

GDM A g e 8 391 1) i i 2 2 ) A3 P 8 o, G
F2 A T BORE B PR &5 R A R AT ARG
WFE T, GDM A8 & K 5 B0/ 43 W IR 5 3R 1 45 HL 1
BEIR 77 16 W) 5 A0 6% A 1R 3 53 R 0 R HT
AWFFE T FPG FINS .HOMA - IR . TG ¥ &5 T IE# 4,
PR GDM 6% 1A N A7 7E 0 g AR 05 350 5 R 8 R IR
PUo HIANE EE IR NG I 2 04 i 5 4 i 3 2 R

6 L PN R PR R S R S RAEAE KT 1 (insulin -

like growth factors — 1,IGF - 1) E"]FEEE, SHEX
JUT™ S F TR A T B A B B A LA P RS 3R
KT A8 G SR A AR L DXL 184 o, RS K i A
PATRE S FEUM B0 AFFIE T GDM 4L E L
Hh AR R B LR R R OB A LR AR OBE AR T OE R
44278 GDM B RN ZEEL a9 AUBPIR I, to 2 %) iR L
A HE R 1l W AR )

Sestrins J& — > N 5 T B H R, 635 Ses-
trinl . Sestrin2 F1 Sestrin3 , i i 8 2% AMPK 5 mTOR
TP S R A E TR R R AR R ST Lee
UG R AE Sestrin2 FER R /N BRA Y, mTOR -
Ser2481 WM /K V-1 53 , 3 HLid i fff FH AMPK 31 5)
FISk L AMPK 3K J5 , Sestrin2 & [H # Bk /N BUA
MBE AR, BESERM AR TR ) 20T, SR HERE S A
F O(forkhead box transcription factor O,FoxQ) Al 55
Sestrin3 ik, M H mTORC1 AYT& PE, MM 4 0 40 fitd 5
AR A AR AR AWESE GDM 4B M
71 Sestrin2 | Sestrin3 K F & T IEW A, WY FPG,
FINS \HOMA - IR 2 IE#H5€, X $£ /R Sestrin2 | Sestrin3
Z: 5 GDM & 1A N AR R 25 10 18 75 0T 5 TR & R k4T
A K, GDM & MR 25 25 T 2O 84718 R A%
IO B AR T R R AR BEFE R GDM 4L B
Sestrin2 @ FIEH 41, il 8 T GDM 5 s £ A 1k N7
WSO B s P, R ST R WY IR B AMPK {6 1R FE AR5

P mTORC (BT , 5 808 Az L A kg ™)
ARWFFE I, B R IJLAH B ML Sestrin2 5 Sestrin3 & T3k
B R JLEH , 76 1% i B 2 P B I Sestrin2 /K - 58 &7, AJ
AEH T mTORC 1Y 223k 38 0 52 15 P 42 5 Sestrin2 | Ses-
trin3 7KF T EL

Trisin o2& — ff ol 178 2F ¥ 3 (1 25 0 3 5 7K ik
1 22 Ik B, 3 S0 W i A 1 B 0TS 2 AR y 3t
# 1% B F ( peroxisomeproliferator — activated receptor
vy coactivator - la, PGC - 1a) CIRI 7B AR
AW GDM 41 EBF i Trisin /K 75 1E % 414K, 7T /8
4k % T GDM B EKHN PGC - 1o MR T FE AT fig
AR, H TR 22 BON G 3R BRI F 5T 19 20 B v k1
GDM B35 1MLV Trisin ZKPTEAR S 78 192 5 38 1 0 03
T, Irisin AL AMPK G # 2l B s AR sHIR S 40
i 5 AT, v AR e

AL S5 BoR , Irisin 5 FPG  FINS (IR 2 1 AH
%, KW Inisin W HES 5 CDM B & R AR = AL &
B B FRARPCAY &L o AR TP Y Trisin 23 /E 1 TR 107 41
215 T R T A0 005 07 A0 v 2 A R 1D B a2 ik
Pl e I RESS N RS R B MR 3R e Y
AMPK/PGC - la ff 5 il # M il i 5 F1 5 1 46
AR Yuan B0 1 0 9 A €0 G D5 0 MR S R
T B i 2 2 e R G B 1D A0 B A T B, S T AR JRE /N
LAY BE BT FE DT O T AR AR A, R OA AR
05 TE SN AR N B R D A T A L b A R B )
BZ A5 R GDM 2022 35 F 7 8 A2 JLIBF UL Irisin
i TR A B R L S B A LA b 28 rh B I Lri-
sin 7K 5 &, AT RE S 1 TR LAl iE AMPK/PGC - 1a
i A2 iR L 23 Wb Trising, £ 28T A2 JLAR 68 D 10 &
IR 1 TR A R R AR R R AR

T GDM X £F 245 Ja) i R B, IfE i 12 W
GDM 4304 HE il % % T GDM (2 Wik 0G-
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TT, ARBF5% 4 ROC il 8 $2 7~ B Il Sestrin2 £k [l Ses-
trin3 BRI Irisin ¥ %5 GDM A — &2 Wi th i, H =%
kA2 W (6 5, B BH X PP Al GDM 1 & AR 4l
BOPE T , AT 45 S F 0 GDM 5 )it £ 41 <

2% TR, Sestrin2 | Sestrin3 | Irisin 5 GDM H %
BE G A B 5 R ICPT % VA O, I % i JLBE IR AR
WHE B, 5 A LRI B RILEA RS A
Ko (HARBFENAREAR RN, T B4 G TF R R A
AT DAt — RS,

&% ik
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T WWP B E3 32 E %8 2 (ww domain — containing protein 2, WW P2 ) IjT 2k XJ T 9 40 il 2= BH i R 22 AN i
I RNA 08K H AR B A 8 40 M &R 19 WWP2 7K, FH Transwell 32 K I 41 g 3 %% F1 {2 28 , CCK - 8 75 A
20 B Y 38 FE 15 0, Western blot 35 caspase7 ,caspase8 \Bel =2 . Bax \PTEN .p — Akt & Akt EHKFE, &8

LB WWP2 )5, T



