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(HZE] BB 54k ks (GDM) & 5h 8 de B do 7 69 B HUR Z KT, St F 385+ B DUk & o
BAEPT RS B Ml T R A R BG  Rm A LA A AL, ik (1) B 50 4] GDM &% (GDM #41) 5 50
f5) SE i B da (TR AR) A B SR B s B A dn B AR E KT AT P 4L B e 5 B o B AUAR 2K R 69 4R
XM, AR GDM 4051 B doFe i do B HUR 2 KT 5 el Mk 5 2R IEARag 48 50, (2) ko3 ka5 B
20 i, MING 5 xF BB28 (R FFR) (B HE AT BAZ 9% A 8 AR (LV-NC) 48, B WUbk & i & 3K 1% 5% 4 4k (LV- § DLik
F)E S S+ LV-NC 20 548 + LV-F WUk Z 4. 348 + 505 BELAT 3-8 ( PI3K) 4] 7] (1.Y294002 )
WHIT R, B TRBREBRBELERAY TG, &5 TR KA 4 20.0 mmol/L # 2 4564 3% 5 L it
AT, AWK A A 5.0 mmol/L F) H 4B 63 AR KB ATE R IE S, w2 LV-NC 28 LV-§ Wik & 40
ML) B R E AR KPR T BEEFEL, AN RBA S S TRAmegdmfmil oHL(Rg
5 +1.Y29400248 51 ) \PI3K/ & & 8 B4 B( Akt) i@ %484 & & F3A KT I 3 4 + 1Y294002 48 9, # ] & 48 2m i,
iR £, R (1)GDM AR e B o P § UK E KT K T AT R 40, B 48 50 B s B WUAK E K
F 5B B E K EEARE (3 P<0.05), GDM & H 4 B FH P oy IR E RN E L
W ¥ MR By F KT B By FARIAIS R E i A (3 P<0.05), (2)LV-FhLikZ 40 § Witk % mRNA 2%
O EERKIEZTEABA(3 P<0.05), HrrBAE, 450325 48 h 66 wmfa3g 7 4 /1 BEBR AL
Akt/ AkUVE- & AR AR, 7 20 L T 2 B 20k BB 2 485 X & G (Bax) Ao &40 A PR AR 0 R 4S8R & @ K
#4853 ( Cleaved-Caspase-3) & & R A K-F 35 (35 P<0.05) ; 5 S48 + LV-NC 2A 1k, S48 + LV-§ YU
FLL i R 3G T AR ) 3 B aa AR T R EAK; 5 S k4L 34 + LV-NC 41, &85 + LY294002 Za48tk, &8 + LV-§
MU E LA BREBR A Akt/ Akt & & WA &, W Bax & Cleaved-Caspase-3 & & & ik K3 EAK(35 P <0.05) , Ak
MR WA T, LV- B WURK 2069 e By 28R 3 BARIB L R S B 40 PA 38 e (P <0.05) . &5it GDM &%
IR fr B f P B AR R AR, L S e dE e B AR B K, SRR FOURE AL ab @ iRt
PI3K/ Akt 12 5 i@ 7504 7E P R & 2 ABPT S A R By B ta JR 45 R Re A%
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[ Abstract)
patients with gestational diabetes mellitus( GDM ), and to preliminarily explore the effect of ghrelin on islet B cell
(1) Fifty GDM

patients( GDM group) and 50 normal pregnant women ( control group) were selected to detect the levels of ghrelin in

Objective  To analyze the levels of ghrelin in peripheral blood and umbilical cord blood of

apoptosis and function damage induced by high glucose as well as its action mechanism. Methods

their peripheral blood and umbilical cord blood. An analysis was performed on the correlation between peripheral blood
and umbilical cord blood ghrelin levels in both groups, as well as the correlation of peripheral blood and umbilical cord
blood ghrelin levels with the indices of blood glucose and insulin metabolism in the GDM group. (2) Islet B cells
MING6 cultured in vitro were divided into control group (without intervention) , negative control lentivirus vector ( LV-NC)
group, ghrelin and overexpressed lentivirus vector( LV-ghrelin) group, high glucose group, high glucose and LV-NC group,
high glucose and LV-ghrelin group, and high glucose and phosphoinositide 3-kinase ( PI3K) inhibitor(1.Y294002) group for
the experiment. After lentivirus vector transfection or medicine intervention, cells in the high glucose intervention groups
were cultured by using the culture medium containing 20.0 mmol/L glucose, the remaining groups received normal culture
using the culture medium containing 5.0 mmol/L glucose. The expression level of ghrelin was detected in the control,
LV-NC and LV-ghrelin groups to investigate the condition of transfection. Cell proliferation and cell apoptosis ( except the
high glucose and 1.Y294002 group), and expression levels of PI3K/protein kinase B( Akt) pathway-related proteins were
detected in the control group and all high glucose intervention groups; except the high glucose and 1.Y294002 group, the
(1) The levels of ghrelin in peripheral blood and umbilical
cord blood in the GDM group were lower than those in the control group, and there was a positive correlation between peripheral
blood and umbilical cord blood ghrelin levels(all P <0.05). In GDM patients peripheral blood and umbilical cord blood ghrelin
levels negatively correlated with FBG level, fasting insulin level, and insulin resistance index(all P <0.05). (2) The
LV-ghrelin group reported higher expression levels of ghrelin mRNA and protein than the other two groups (all P < 0. 05).

Compared with the control group, the high glucose group exhibited decreased cell proliferation capacity and lower ratio of

content of insulin of the cells was detected in all groups. Results

phosphorylated Akt to Akt protein at 48 hours of culture, and yielded increased cell apoptosis rate, higher expression levels
of B-cell lymphoma-2 associated X protein(Bax) and cleaved cysteinyl aspartate specific proteinase 3 ( Cleaved-Caspase-3)
proteins (all P <0.05) ; the high glucose and LV-ghrelin group exhibited increased cell proliferation capacity and decreased
cell apoptosis rate in contrast with the high glucose group or the high glucose and LV-NC group; and the high glucose and
LV-ghrelin group yielded elevated ratio of phosphorylated Akt to Akt protein and lower expression levels of Bax and
Cleaved-Caspase-3 proteins in contrast with the high glucose group, the high glucose and LV-NC group, or the high glucose
and LY294002 group(all P <0.05). Under the condition of low or high glucose, the LV-ghrelin group yielded a
significantly higher insulin release capacity than the low and high glucose groups(P <0.05). Conclusion The levels
of ghrelin in peripheral blood and umbilical cord blood are decreased in patients with GDM, and closely correlate with
blood glucose and insulin metabolism. Overexpression of ghrelin can ameliorate high glucose-induced damage and
dysfunction of islet B cells by promoting the activity of PI3K/Akt signaling pathway.

[ Key words] Gestational diabetes mellitus, Ghrelin, Peripheral blood, Umbilical cord blood, Islet B cell,
Cell apoptosis, Cell dysfunction, Phosphoinositide 3-kinase, Protein kinase B

I UR M JR K ( gestational diabetes mellitus, GDM )
S LR SR ORI O A , SR AR R 2 25% 1Y 22
[ GDM R SRR, O (R R L3R
FEAE BRI v L s 2R i e A
72 T R H I B 7 25 3 0 A BT A KU
AN, GDM i Je 7 AU 91 5 5 kA= 2 B PRI
ol A PP A ZE LR o T A A RS i A o i
By 3R 0 BURME 2 B SRR R Z W R AIC, W 44 1
T HE AT, AL X R B R0 oK ik Y
AN HCREARR R B AN LI 2 K TRk o, L
IR T 22 (14 1B K5 2% I ) RE AR T A B e T

PRI, K2 B A RS B4 i A% 25 i 0 /D Je D) g
Bif% 5 GDM i & AL f R SR B IIAR 7
BV E S ZIEE o 4043008 i — b P R
TEPERK, B 28 NS FR A AR, AH X 43+ =k 33 000,
HAE A K BEAR I 0 N TR PR BT A, BE 9% i 25 0
MR KA W e BRAE R R WS AIE
SC,GDM BB E R B YUK R 31k B 3 FEAG, HnT AR
SRR BT H KA B A E L
WE A GDM g IR LR P 1 28 00 S FOXT fgs 5% B
A BE A2 MR 0 o AR B A, DR O AR B 5 3 o R
Bk R GDM B3 5 155 i URA ™ 1A i v B
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A7 L B FE 22 5, AT B LR K- 5 GDM i
HUWE (B 5 Z ARG bn B9 AR SC M, IF B — 4RV B L
RSB B 401 RE A9 R2 R, D B W] GDML K AR 5¢
AR 4 A M e R B A 1) B SR Al X S0 3 =
WA o

1 HZREFE

11 s ARARARR  TEEL2018 4F4 A% 2019 4F4 A
THERMS L ANRER A RHMERL /% 1Y 50 5] GDM
Z A (GDM 2], I3 HC ] B 30 1E 5 G AR 1Y SO 15i] 7
PHAVE X IZH, GDM 2 Wi 75 5 55 9 it ™ Ft
2N AR DCRE , BIVLE AT RS 24 ~ 28 JH 45 1 1 R
75 g FZGHEEST OGTT, 15 325 IR MM =5. 1 mmol/L |
BAESSG 2 h I =10. 0 mmol/L. IR ¥ )5 3 h i
B =8. 5 mmol/LIPE IR A2 Wil GDM, fir &
R R A R HLS B 50 1 HEBR G 10 ik
MU T B AR, 5 I BRI S5 9 2 A
B LATIRETIZ IR & . A WX R %%
RV [F) 2 A, A IE 9 O o F B BE A AR B 2 Ol 4
it .

1.2 mje 7 & %34 JRE B 40/l MIN6 Ity 5 rh
ERM e LA EE . RPMI-1640 Jit2F 135 1 [ 55
HyClone 7\ ®] (1t : AD15505803 , AD14201137 ) ; B-%i
B L5 AW e 5 R R IR G WY 100 U/ml
It H 22 [# Sigma A\ &) (#L5 . EZ1300F509 \EZ0415D216
EZA19F107 ) ; 203155046 ( cell counting kit-8 , CCK-8)
W) & B R V-5 B BURR ¢ 06 R ((Annexin
V-fluorescein isothiocyanate , Annexin V-FITC) /fltfk, 75
WE A TR R R & VL 95 5 s K (k45 D77041
D253071) ; KR EHT/NLE YU R F e BEPLiR R Bt
/NER B ZH ik B -2 AHOE X 2 1 ( B-cell lymphoma-2
associated X protein, Bax) BATTEDIUIA AN B IR ER
B A 22 W B %€ ( enzyme-linked immunosorbent assay,
ELISA ) 177 & A 3& |5 Abcam 3 w] (#1675 :ab10953 |
ab07409 ,ab50121) ; /N TR AL AL G2 e IR 1 K
AR R H K f# B ( cleaved cysteinyl aspartate specific
proteinase , Cleaved-Caspase-3 ) B 58 P {4 . K BPT/D
BRCH v -3 -k 12 i &= 1 ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH ) g H 3£ [ CST &) (L5
40718T . 20933T ) ; 4 4t /) B2 11 8 i B ( protein
kinase B, Akt) 2 peREHUA , St/ UL AL 25 1 B
B ( phosphorylated protein kinase B, p-Akt) £ 73 [P {4
e A £ [ Selleckchem 24 F] (4t : S1104 . S1219) ; Hft
MRt ALY (hoseradish peroxidase , HRP) 1 i LI

Guangxi Medical Journal, July 2021 ,Vol. 43 ,No. 13

Fhrfe st KR 1gC —Hriy A X 17 (5
AR1075) ; SYBR Premix Ex Taq iX %] & [{ H A&
TaKaRa /3] (41t5 : RR309AB) ; Opti-MEM 14 [ 26
Gibco 22 ] (k45 :30152-D417 ) ; TRIzol , — M bk H i
e il F & W A 35 E Invitrogen 28 B (45
129340 746286 ) 5 /)N LI 1 2 ELISA it %] & (%
Andygene /A 7 , 12 :043-S5261B ) ; HiAt it 5124 K
PR R Al B VLR ER G Ik 18 e FE AR (LV-H YLk
3 FABF PR XT BE 2 905 315 2K (LV-NC) Hy Bl AR AR
YIRS A B A W R PCR B & i A TAEY T
TR () et A BR 2 w58 o

1.3 Shuk

13,1 FEASCRAE SRS - fr A A0 R 25 &
8 ~10 h, T H REHFHFK M 5 mL, 37T 5 L1k
WS SRS I 3 mL, PRI 3 i 41 8 ik it
A LT =T 2 200 o/min Z.0 5 min, BCEZ 0L
T8 , 2R FH R 2 W A T Tl 0 RS0 23 I R 1 4 28
WEAE- | I FH T80 5 H 928 10 00 o 25 1 IR & 3R (fasting
insulin , FINS ) K it 45 il JBE & KV TR FR S A
ik i 2 HEPT (homeostasis model assessment of insulin
resistance , HOMA-IR ) $& %, HOMA-IR $8%% = (=5 ig 1ML
BH X FINS)/22.5, 5 B0 & P AL AT 98 X 52 7= i B 1 S
PREE, I TR A T 48 25, IR T8 40 = 1R (kg)/ &
B (m’)

1.3.2 AR i B e iy o B8 DUk 3R K- A6 - 4% B8
ELISA 370 5 foff FH U8 B J7 92 4 D 795 200 2 7= 1 470 & i
K Jieais ML v B LR R Rk K, Seg ot i &
3,

1.3.3  4AMadsFR O S8 ee i gy (1) 43 5%
HAE DR B A MING J5 , {8 & 10% 2R 13
1% FHHERE 2 100 pg/mL -5 2 Wik X 5 pl/mL B-%i
2, () RPMI-1640 53230 T 37°C 5% CO, fE ks
FAAVEAT RS SR, 5 MING 40 it I B A= K Fil & & 80%
BF, T 0. 25% (M IREEA T I AL AE A (2) 34l oTiks
VAR o 7 AT S, X REA, B IE B 3555 H
TCATA AL FEAYG MING 411 ; LV-NC £, Rl IE & 15 5%
R YL LV-NC f) MIN6 41 ffy ( RPMI-1640 4 %5 #
WeHE A 5.0 mmol/L) s LV- B YL ZE 41, B IE 7 KF 37 19
SEYLLV- B YU ZE 19 MING 2 it ( RPMI-1640 7 7 B ik
JEH 5.0 mmol/L); &5 41, B SR FH 45 %5 b e )
47 20.0 mmol/ Ly 3% 5% W i#F 17 5 5% 1 MIN6 41 Jifd;
ot + LV-NC 20, B SR FH & B (/0 29 0 Wk
20.0 mmol/L) §:F2 W #E4 T HE F2 e LV-NC 24 h |5
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(1) MING 41 ; bl + LV- B YUE R 20, RIR AT b (i
ZHE R B 20. 0 mmol/L) K5 57 WK #E AT K 57 09 J&
e LV-BYLER R 12 5 5 24 h J5 19 MIN6 41 ifg; %
Wl + LY2940024H , B 2R B2 25 umol/ L (4 B I
Tk L 3-1% i ( phosphoinositide 3-kinase , PI3K ) 111 i 5]
LY294002 ( 3£ [ Sigma 23], 45 . EZ1018D031 ) 10 uM
AT AL P 30 min J5 P28 OB (AT OBE U BE O
20.0 mmol/ L) F5FRE 5711 MING 4iifit, iR ZH 4
BT 37°C 5% CO, [HR¥EFAFTESE 24 h J5 T E4E
S, (3)EeY T FEULHT 24 b, UL T A K
() MING 4iMLEA T HH AL S L 4% 1 x 107 4/ mL f)
Y B H D 2 6 FLAR T, JF A 200 L 315G ff
Opti-MEMF ) 18 55 75 M (RS2 %80 = 30) , [ AC
12.5 pg Ao A 5 we/mL [ Polybrene ( 3 [FSigma
v ] S EZ7400A231) |, 7E43R 5 T 37°C 5% CO,
TEIRFEFRAE 557 24 h, SEBRIFE RS IR, 40y Bk
BT ARSI R R 72 b Je T 4 g/ mL (YIRS
TR IATIHE 10 d, WU e By I I A0 MR F SR 5
PCR AR BTER 43 A I B YL 3R mRNA S 1
A,

1.3.4  CCK-8 VA5 I 20 ffl 14 5 5E 7« W AR AR KRS
R AT A FRE DN MING 4 i, 5 B3 £k 4 i 5 #2 Fh 22 96
UM, P e A i o B 3 2 x 10% AS/4L, I AL
A 200 wL 75 10% a4 135 /9 RPMI-1640 15 329K, &
F37C.5% CO, [HilREFMEFE, 09 F 12 h,
24 h 36 h 48 h Bf &L A 10 wL CCK-8 {5 /5
ARBEIF ARG FR 2 b, g FRAX (38 [ Bio-Rad 24 7],
A HBS-1101) A5 451 T 490 nm &b Y WOGREAE,
TSI E] A REEH BE S R AL, 2l 40 i A A
2

1.3.5 Annexin V-FITC ¥: 4600 40 i 98 7155 &0 - We 4
ARORAS R AP RY 0 MIN6 21 9,2 200 r/min 5.0
5 min, 3¢ L3, (8 4°C HA HBEIR ZZ v R e Uk 4
M2 ¥R ,2 min/ ¥R, F IR TTEE B R R AR DTTE ,
195 L Annexin V-FITC £54 i 51 20l , I8 5% 4 g
WREEE T x 100 A~/mL, W I A5 pL  Annexin
V-FITC } 10 L AN BE QL (0, 40 S i O L
FEIRA)R R T RDEHEE 30 ming 300 H yER
UEAH LA P , #7244 (S€ [ BD Bioscience
o3, 845 FACSCalibur ) 46 0 240 o 98 T 0L, S50
M E S 3 IR,
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1.3.6 R RBHORLE  BUE KR R Arrd X B4
LV-NC 415 LV-H YLk Z 4169 MIN6 41, fifi F & 1%
B4 (3.3 mmol/L) 5585 (16. 7 mmol/L) () RPMI-1640
BT 37°C 5% CO, 4NMIEs F5 48 vh 43 5l gk A ik 3
1 h, BUMEE5E 35,3 400 r/min BS.0> 10 min J53%
HRIBE Sy 2R ELISA 2070 & i A5 _E v b i e 3=
i, SIHUMER 3 IR,

1.3.7  SCAf 2% i PCR: HU LV-H YLk FE 41,
LV-NCZH J ot HE 41 MIN6 2, & ] TRIzol i $EHLUFF
TN RNA 2066 BT RG 40 FF 5v FE Js, MR 4
J52 i 5330 &5 ( 3E 18] Thermo 28 w], 4it5:01116837 ) i,
W45 B 5ol eDNA, WK % :0. 5 pg RNA fR4i,
1 uLBI %, 4 pl 5 x W 28w, 1 pL RiboLock
RNase #ifi|#],2 wL 10 mM dNTP Mix,1 pL RevertAid
M-MuLVRT, J RNA Jff7K %M 78 28 20 pL, P RESCRT
PN PCR 51 U BH 45 K 191 52 56 8 2 14 52 1o i (1] 5 3
JEHEFT SC I 2 i PCR, AR R 242 10 pmol 5] 4,
10 L 2 x Taq Master Mix,3 pL 4 cDNA #& #g F1
10 pL ddH,0, 3£ 25 pL f&k &, I 414k 95°C
(10 min) T 28 ¥ 5, 28 7 95°C (7 s) — 3B k 60°C
(20 s)—72°C (38 ) ,40 MFEFREI . BIURE LiF
2l ). 5'-GCAGCAGCGGCTTCACA-3', F i 5| ¥:
5'-ACATCCAAACAGGAGCGTCAT-3"; GAPDH 355
¥ . 5'-AGAAGGCTGGGGCTCATTTG-3', F i 5| ¥
5'-AGGGGCCATCCACAGTCTTC-3', Lk GAPDH 4[4
2 R 27T E DUk E mRNA R Rk
K

1.3.8  FEMAFTENE L O IL 1.3.3 hiy &4
MING )i, 57 ] 4°C Flva (ol i 2% whER v W e Vi 4t
3 ¥K,2 min/ ¥, AN RIPA 20 i 2t s Ko 25 1 I A 751
PEHA A B R . SR MR Ry T R
o OBEARFESIA S x EAZ M (B 1 - 4),
FEFFAR IR 10 min, B30 pg M ASHTER
DA T PGB I FEL K L 0 B B 1, R PR e 18 0 5 1)
BB RN IR KL 5% IR TR T =R T
B2 b 5, 205 Ake(1 2 500) p-Ake(1 :300) |
Bax (1 : 800) ,Cleaved-Caspase-3 (1 :800) . H LIk =z
(1:500) .GAPDH(1 : 1 500) —4 ,4°CHEIRIFE K
VRV 22 vl VE 3 WK, 5 min/IR, DL HRP A3 (9 —
Fi(1:5000) Z=EME 1 h, IV IRE shiiiE v 3 Ik,
5 min/R, I Ja BIATEINAGEE ROCIUR YGRS 8
BERE AR AT IR HA IR, Image ] BAFI 58 575 K
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BEAE, L FAREE 11 5 92 GAPDH 1 He (A HC R X
ik, LS E A 3K,

1.4 it 554 KA SPSS 19. 0 F1 GraphPad
Prism 5.0 JEATGE 0007, AR VORI (x 2 5) #6755,
T ZEL 1] HL AR ) ¢ A L 22 4L IR) He e R o 2 5 24
GYAT 30— 26 W EL SR F LSD-t 4658 5 1850 R LA
B8 8 4 b E R, R R Y B, R
Spearman 40 B LIk 2 7K T 15 K SR T 45 B 1] 14
HIHE, BLP<0.05 Hy25 B HA i i24 28 3,
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2 # X

2.1 MAFFanlE R i AR HRAE
W WS ZE JE PRI R B PE A R A
B LR A LR g, 2 R ¥ 0GB
(¥JP>0.05), 1 GDM 2127 7= I 1Y 25 I LB FINS |
HOMA-IR $8 %5 J55H 145 2 0 | J5% ol i e 5 38 L Bl
1. HOMA-IR 5 %3 F X R4 (¥ P <0.05), I
*®1,

®1 WMAZFARKERE LR

g3 n AR SMREZRE I ~ FINS HOMA-IR 4840 Brai mATATHE  Br b %
A (v +5,%) (x+s,J7]) (x £s,mmol/L) (xzs,mU/L) (x%s) (x £s,mmol/L) (x£s,mU/L)
GDM 50 30.12 £2.17 37.12 £4.40 5.87 £0.49 10.37 +2.21 2.61 £0.32 4.22 +0.19 6.78 £0.26
X R ZH 50 29.30 £2.56 36.83 £5.21 4.24 +£0.55 7.95+1.76 1.46 £0.28 3.16 £0.20 5.04 £0.17
ek} 1.728 0.301 15. 647 6.057 19.124 27.171 39.607
P1{a 0.087 0.764 <0.001 <0.001 <0.001 <0.001 <0.001
i VRCHONAIR  PROREIEE G R Wlmht BEILMER] gL
- 8 (xxs) (x+5,kg/m?) (v +s,mmHg) (s, mmHg) (x%5,8) (H/ 2tk ,n)  KE(xs,g)
GDM 50 1.23+0.14 21.43 £2.08 123.10 £5.21 82.14 £3.43  541.16 +74.23 27/23 523.50 +31.29
popieEEl 50 0.68 £0.15 21.08 +1.76 122.14 +5.69 81.09 £4.17  556.37 £62.08 24/26 533.10 £37.01
/i 18.954 0.908 0. 880 1.375 1.111 0.360 1.401
P{H <0.001 0.366 0.381 0.172 0.269 0.548 0.165

2.2 WEFas R et Ay e § AUk E KR
GDM £0 41 &) i FH5 100 55 LAk 2 36 15 7K S IS F %t
RZL(P <0.05), W32, Spearman A G437 7%,
S HALEL GDM 20 22 7= 1A 40 JH 1 B DLk 2 R 1k K P 1y
S L YL E kK T R IE ARG (r, =0. 434,
P <0.001;r, =0.628,P <0.001) ,

%2 FAZFEESNELR LML

BUREKFHILLE (v +5,pg/mL)

20 5 n AN E L E YU E Jiea I B VLR E
GDM 4 50 1000.79 +352.11 37.15 £10.09
SPHEZH 50 2 216.33 £481.02 59.26 +13.44

g 14.419 9.303

P <0.001 <0.001

2.3 GDM Z: =4l do B dn B AU & KRB 5 484X,
WAR R IEAFZ A B AE RS AT  Spearman AHICHT B
7, GDM ZE =i 1 JE] il B YU ZR KT 5 23 I8 A JFINS
% HOMA-IR #5535 2 A6 (r. = —0. 481, P <0.001 ;
r.=—0.352,P =0.036;r, = —0.412,P <0.001) , Il
BOURZIKF IR 523 IR 1 FINS [z HOMA-IR #4211
HE(r, = —0.602,P <0.001;r, = —0.317,P <0.001;
r.= —0.289,P <0.001),

2.4 BRERLEMRE B @R F ik E mRNA &
Fa ey kix  SXFERA A, LV-F YLk %R 4140
ML B UL R mRNA 5 88 A % 2 3k /K F 2 85

(9 P <0.05), i LV-NC 2540 g i 5 1 /5% 2% mRNA
SR MR 3 5k K T 19 A Ak 1 T 483 2 R X
(¥ P>0.05), 033 KA1,
R3 3ABES B AEBYLIHEE mRNA &
EERERRIEKTE (x 25)

25 n HYUKE mRNA  BIUREED
popiiE| 3 1.00 +0.00 0.87 +0.53
LV-BYkEH 3 2.44 £0.91" 1.91 £0.42°*
LV-NC 41 3 0.95 +0.04 0.89 +0.31
F {4 7.767 5.753
P1E 0.022 0.040

T SR AR, * P <0.05,

FIVR A | o o o

GAPDH | o -aess — —

Yo B4 LV-NC#H  LV-BEYURE4

B3 AL B AN B LR R A

2.5 TERRFUURFEAS HMEE TS B miesgi
% em R 48 h W, 5 6 B 4L A E, R A
=B + LV-NC 2 X bl + LV- YU R AU B 4y
FEAE TR (P <0.05) ;M5 =LA L, bl + LV-H
PURZE 416 5 B 20 0 3% 55 e 1 35 3% (P < 0. 05),
=B + LV-NC 41940 a3 5 ik 1 AR fb o g it 24 8 X
(P>0.05), W34,
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x4 4ARE B ARIEERE NI (v x5, RHEEE)
41 n 12 h 2 h 36 h 48 h
A B2 5 0.27 £0.09 0.43£0.16 0.62+0.33 0.80 £0.07
AL 5 0.31 £0.13 0.35 £0.07 0.45 £0.08 0.51£0.04"
R + LV-NC 41 5 0.29£0.10 0.32+0.14 0.41 £0.10 0.46 £0.07"
OB + LV-E LR 24l 5 0.33£0.16 0.39 £0. 14 0.55 0.09 0.64£0.10*4
F i 0.220 0.658 1.363 21.581
Pt 0.881 0.59 0.290 <0.001

W SR IRAAA L, * P <0.05; 5B A0 1L, #P <0.05 ; 5254 + LV-NC 41411, AP <0.05,

2.6 TERAFUIREASBEFORE B mieh
a%rm  SXTIRAAR L, mEL = E + LV-NC 20 J
B+ LV-B YL R AR5 B 4 i i 8 T S B
(P <0.05) ;1M 5 R AL AR LE, oA + V- DLk
ZHJREY B AT T 2RI (P <0.05) , S + LV-NC
AT R TC G2 L (P >0.05) , WL 5
M2,
%5 4AKEBARBTRMLE (x+5,%)

215 n TR
popiekel 3 6.22 £2.17
e 3 28.51 +5.09*

W + LV-NC 4 3 30.44 £7.16*
b+ LV-B Uik R4 3 15.90 £3.31 **A

FAi& 16.710

P{H 0.001

W SXBAM L, « P <0.05; 5E A4 AHEL, #P <0.05; 55
B+ LV-NC A Lt, AP <0.05,

w1 058 7.45 17.7
S ERE

Pl

10 10° 10 10 10° 10 10 10 10! 0°
FB+LV-NCHL B ELV- P LR AL

F2 44085 B ARIIE TR
2.7 FEBEBHAREASIESY B miak ik
feagHrm  EAUBEIO ST IR0 + LV-B YLk E 4
4 5 R T BE 1 A (RME 2EL A SR 8 i (P < 0.05) , 1M

AEAE + LV-NC 4B s (P > 0. 05) ; 76 Bl 1 5%
TF R, Rl + LV- 13 LR 22 20 19 B 12 22 R M iy e
L B 3N (P <0.05) , i @b + LV-NC 41 55
BELL 2 S G243 L (P >0.05) , L7 6.

%6 BEKEEBAMBEEESE(x+s5,pg/ml)

ZH 51 n G E
fbEA 3 3.21+1.92
IKBE + LV-NC 41 3 2.85+1.17
f&bE + LV-BIUREA 3 7.06 +0.93 *
F & 8.279
P1iA 0.019
=iy i) 3 25.78 +7.64
A + LV-NC 21 3 23.35+9.42
b+ LV-B kR A 3 47.16 £9. 42"
F {4 6.551
PE 0.031

W SR L, = P <0.05; 5Ep8E2H A0 L, #P <0. 05,

2.8 HERAFIIRESHBEESTH®RE B @i
PI3K/Akt 12 5 i@ %% R iA 69 % SXTIRAAM I, &
WELH = bE + LV-NC 4 =l + LV-B YU R H Ko
B+ LY294002 4H k5 B 40 A9 p-Akt/ Akt 2 [ HAE
( Akt 27K ) B&AIE, 1 Bax fz Cleaved-Caspase-3
HAXT R IB KM (P <0.05); 5m b4l &
i + LV-NCZLHI 1 + 1Y294002 ZHAH L, i b + V-1
DURER LIRS B 41 Akt B2 ALK T30, Bax J&
Cleaved-Caspase-3 &5 [AAHXTFEiA 7K R (P <0.05) , I,
*£7KE 3,

%£7 BB B YA PI3K/Akt (S S @A EEAENREKFHLE (v +5)

2451 n p-Akt/ Akt Bax Cleaved-Caspase-3
%of iR 3 0.96 +0. 02 0.87 £0.11 0.91+0.18
R 3 0.32+0.14"" 2.52£0.20"" 3.30 £0.51°*
il + LV-NC 21 3 0.29 +0.16"* 2.47+0.22°* 3.25+0.47""
i+ LV-BYUEA 3 0.53+0.09" 1.53 £0. 14" 1.79 £0.56"
BB+ LY294002 41 3 0.04 +0.06"* 3.47 £0.41°" 4.81+0.27""
FAl 31.065 52.074 37.855
P i <0.001 <0.001 <0.001

T S, * P <0.05; 58 + LV-B YU R Z1AH H , #P <0.05,
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El3 £4E5 B 4l PI3K/ Akt {5 53 B AH B H AU Rk 1B oL
3 3t i

UTAEK , B YUK M R HAT GDM i s
K He 2 M R 14 T S B PR 22T O 15 B &
BT B YURE S R R AR E AL R G
Pl A P 2 I, AR TR EE R O U B IS 2 I i B
N Ak 4145 HAb A 28Ul f B k™ 1Rk
N, B LR AR — R B a0 2 1K, AL REAS 1
PEE B AR T B840 , 2 BRI AE B RO AR A
5 A 43000 , R I B8 L 26 7 I ) K A e
WHR 95 55 JR 5 28 M OG0 0 & A= b oA H AR
AT T B YUK S GDM AYE R BEAE Ak
WSS CIESE, GDM R 2 13 B AL 41 40 B LR 2
20 B RRAE, BB YUK Z K5 GDM 3% i i
W = B H I S AR 45 bk S HOMA-IR 45 %02 fi
FEE T B E ST B YU R AL GDM B Al i

TR T

AL B, GDM ZHL 41 & it B 1. B oL ik
RERBKFEEME T IR (P <0.05) , #28 Bl E
A[ES 5 GDM &4 X SRR I 4 0 A
o BEAh, X HEZL . GDM 412 =40 b J i B Lk 26 3

AR 2 5 5 I B LR Rk K P B IE A S
(P <0.05) , X YA AL P BEAA B YU R KPS AL T g
MR LN BIURER R R . L BIURER
EREACHE bR A S, 45258 2k GDM 227 141
AL J5ET L A B LI ER SRR K- 2 5 s IR Uk
- B FKF K HOMA-IR 88 S5 (P <0.05),
KRV BIURRPTEES S CDM B KR LB &
FARPT, ELRERMe M & A IR Qi A
WHFE R, 1B B2 B0 5 vl b K T e
51 % ZRARDT L GDM H PR 25 A AR Sk B 14
PERR A BRSO R, AR i A
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HMEFRIB B AL MING , Jf-38 i 188 # 2 A 4y DLk
FERFYUEER , AT — 2 I B T i KA
PURRE XSS B 0D RE R, 45 R o, 5 x0T R
ZHAHLE, LV- B YLk R A A A B YU R mRNA 57
FIFIAKFEE I (P <0.05) , BERA I Ay 1 i 3Rk
HOVER B B Aiffi R, Zembi T 10, m b2 Y 4
JRI3EE 2 2], A T3 5 (P <0..05) 5 {H 5 5 h
HAALE, it + LV-BYURR A B 4145 RE T3
5, PATRREIR(P <0.05) o X4l £k HYUREK AR
g W] IR BT IR B 2R M B RE T 4 R A
T-VER . ULk, ELISA Kol g 7 , 7 0B ok & b 2 14
T, i IR B YUERZR Y 4 M e 5 2RI RE 1 Y AR
PR BRI RIS I (P <0. 05) , 278 IS 7 AR pE
R, T R A B VLR R AR HE R B 4
ML i R . EIRSEER A R AR i RIA BV R
RERS A8 = MR X I 5 B AR i) DI Re i i

PI3K/ Akt {5538 % 5 A 2 DA OG5 5
1Rz — A5 Sl FAE R B B Al py A4 AR
it g AT R R R B AVER Y Akt 2
PR T LT LU AN ) —Fh 22/ J3 2 BV , A BF
FERIR Akt 2B 5 A B TS B 40RO
BEEEPEII0 ™ o AN, AT 2 K B0, RE D7 IR fik g
b Ak iR 6 K -7 B B4l & A
T2 Bax M FAIM R AR BT & 1, HiAe
£l i L O N RS SR 21 S 24 ot e LI E A1)
B BRI & A — RN BOE  fegE AL T,
T I Caspase-3 B4 FPA TR AR ML 53F, d )2
IR TRYFR R R, B RO S s A E gE A TR
IR R AT o ASBIFFE 4 R o, 5 v
5 B+ LV-NC 4, & + LY294002X 20 A I,
FE + LV-BYURERAUR S B 0 RY Ake BERR LK
5, Bax M Cleaved-Caspase-3 45 [ & 15 7K F &
fR(P <0.05) , #&7mid Fih B YU BeAS i 2 0 it bl
NGRS B AR Ake BERRALKF, IF T I T
FEH Bax 5 Cleaved-Caspase-3 [\ 3515 ; i T 4 i B
LY294002 Kb3ARMLSS , 8 B 4l rh Ake @52 1L KT
R AR B S W O T A DG B T Bax J¢
Cleaved-Caspase-3 5 [ #& 35 7K 8 #LBH &8 T+ &, X 3
— PR LB PI3K/ Akt {5553 J% 1 R 3K BE A SRS
JBEiS B 40

25 LR 76 GDM SB35 AP il K iy i B YLK
RFRBIRAR, HIH 57K TRk 5 2 48P0 % V) AH
Ko WRIXBYURERGEALE (L PI3K/ Akt {5538 1%
AT AR G B TR B A1 M D ReREns .
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