Acta Universitatis Medicinalis Anhui 2020 Jan; 55( 1)

« D7 e

12019 -12 -18 17: 11

»
(GDM)
C57BL/6J GDM
GDM N
1 (GDO)  GDO 2d
GD18 8
8 1
(GTT) .
(ITT) . 5 GTT.ITT.
B(p-
AKT) . 01( pFox0O1) . 6-
( G6Pase) . ( PEPCK)
GDM
1 (P<0.05). GDM
pAKT. pFoxOl (P<
0.05)  G6Pase.PEPCK (P<0.05) .
5 2 GDM
GDM 1
5
R 587.1
A 1000 — 1492( 2020) 01 —0027 - 07
doi: 10. 19405 /j. cnki. issn1000 — 1492.2020. 01. 006
( gestational diabetes mellitus
GDM)
! o
GDM
2, 2
GDM
3 o
4
2019 -10 -08
(81570786
230032
F-mail: chenkey—

ang@ ahmu. edu. cn

*http: //kns. enki. net/kems/detail /34. 1065. R. 20191217. 1516. 006. html

GDM

> o
6 o
GDM N
GDM 1 5
1
1.1 ( streptozotocin
STZ) . B-actin Sigma STZ
- 1%
STZ ;
Anti-AKT «  Anti-p-AKT( Thr308) .  Anti-p-
AKT( Serd73) . Anti-FoxOl.  Anti— pFoxOl1.
Anti—- PEPCK CST : Anti-G6Pase
Thermo Scientific :
IeG . IeG
( Fine-do X6 ) o
1.2
SPF 8 C57BL/6
100 17 ~20 ¢
50 20 ~24 g,
o 12h /12 h
(23 £2)C (50
5) % » 1 2:1
2 7:00 o
GDO o
( )
o GD6.GD7.GD8 8 h
40 mg/kg 1 STZ
1d =11.1
mmol/L GDM o GDM
64 4 16 ):
(G) . (GI) .



e D8 e

Acta Universitatis Medicinalis Anhui

2020 Jan; 55( 1)

(GG) . ( GM) 16
(N), GDO.
GD2. GD4. GD6. GD8. GD10. GD12, GD14. GD16.
GD18( ) o
1.3 Gl GDI11
GD18( ) 7 ~10 U/
kg
11.1 mmol/L o GM
300 mg/kg
o GD11  GDI1§( )
11. 1 mmol/L
o GG 20
mg/kg (
o GD11  GDI§( )
11. 1 mmol /L o
1.4 GD18
8

-80 C o 8

( glucose tolerance test

GTT) . (insulin tolerance test ITT) .

8 h (2

mg/g) GTT 0.5.

1.1.5.2.2.5 h o
(0.65 mU/g)

4 h ITT 20.40.60.

80.100.120 min o

5 o

-80 C

o

1.5 Western blot AKT. FoxOl.p-
AKT.p-F¥oxO01. G6Pase. PEPCK
50 mg BCA
o SDS-PAGE
PVDF ( B-actin.  Anti-
AKT +  Anti-p-AKT( Thr308) .  Anti- p-AKT
(Ser473) . Anti-FoxOl. Anti-pFoxOl. Anti-
PEPCK. Anti-G6Pase) 2h 4 °C

50 mino. A.B 1:1

PVDF o
1.6 SPSS 16.0
Xt .
P <0.05 o

graphpad prism 6,

2
2.1 GDM N
GDM 4
GDM ( N
) o N
o 1A 4 GDM
N (F=18.65 P<
0.01) . G GI.GG.GM
o 1B GDM 4
GD10
Gl11 N
GI.GG.GM
o N G
GDS8 (8.58 £0.48) mmol/
L GD18 (29.60 £0.71) mmol /L,
G GI GG .GM
(F -
419.20 P<0.01) .
2.2 GDM
G GI.GG GM
N 3
AKT ( pAKT473  p-AKT308) N
(F=42.66 P<0.01; F =
27.53 P <0.01) . 2A. G GI. GG
GM  p¥oxO1  FoxOl
(F=105.60 P<0.01) 2B. West—
ern blot GDM G6Pase
PEPCK o G GI. GG
GM G6Pase  PEPCK
(F=57.40 P<0.01; F=21.91 P<
0.01) 2C,
2.3 0-~5
N N G
GI.GG GM
(F=19.73 P<0.05) . 3A, N
GDM (F =
630.10 P<0.01) . 3B, GDM



Acta Universitatis Medicinalis Anhui 2020 Jan; 55( 1) 20 -

1 G GTIT ITT
4~5 G - ( area under
o the curve AUC) , .
2.4 1 GTT. GI.GG.GM GIT ITT
ITT GTT ITT GDM AUC (F=278.40 P<0.01; F=642.10 P<
o 4A.B. N 0.01) . 4A.B.
A B — N4
— GH
— GIH
25 — GG4l
— GM#H
=) 20 )
c °
2 =
@ g 15
&=
& E 10 wxb#
10+ ¥ s
0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
PRZ )(d) PRI [i)(d)
1 GDM
A: GDM ; B: GDM i N S **P<0.01; G :#P<0.01
B N#L Gl GIAL GGl GMAL L Nl G GI4L GGl GM#L C X g4l Gl GGl GMAl
p-AKT(Thr308) [ e e e s e | 56 ku p-FoxO1 [ o o o e i o | 78-82ku o e e 221‘1,‘“‘“
p—AKT(Ser473) L T | E ey —— 78~82ku " actin 4k
AKT [ oo s oo o s s s o | 56 kU
ONH N GGH I NA GGA
1.5 I GH @M GM#A 15 3r = G4 [ gM4A
I8 72 GIA o g GI4l
X 10 ## P i ) o P » ﬁ ,
o N ? K
e §§ = = s 1
= 0.5 /\ = 05H =
" P-AKT(Thr308) p-AKT(Serd73) TN GHL G4l GG#LGMAL Gebase - FEECK
2 GDM
A: p-AKT308/AKT  p-AKT473/AKT; B: pFoxO1 /FoxO1; C: G6Pase/B-actin ~ PEPCK/B-actin ; N **P<0.01; G :#p
<0.01
A — B — N4
—oH — il
wp =S s Z8
— GM#4 — GM#
~ 20 o
30 ; = skt
—~ 3 3
C »K%ﬁ -~ st
llllﬂﬂ 20 - <= L 5 _— t>i<>i< Pl
oy B Z 10
10 H s -
S T T R S %o 1 2 3 4 5 6
75 FL 7 e A E
3

A: 0~5 : B: 0~5 . N C*FP<0.01; G (™ P <0.01



30 - Acta Universitatis Medicinalis Anhui 2020 Jan; 55( 1)

2.5 5 GTT.ITT 339.30 P<0.01) , 5A. N G-
GIT N G.GI.GG.GM GI.GG.GM ITT AUC
AUC (F= (F=105.90 P <0.01) . 5B.
A 4r
—_ kk
g 3r =
g skt *:i# *ff
g 9Ll -
: 2
e
H IS
0 1 1 1 1 1 1 0
0 30 60 90 120 150 180 e G4l GI4l GG4 GM4
i 7] (min)
B 30 8r
—N# il
—Gég
= — GI4H 6F wkAH skt wk
3 201 ok T == -
g - ok o |
& 2
E
= 10
N :\ | | |
0 1 1 1 1 1 4| 1 0
0 20 40 60 80 100 120 140 N G4 GI4 GG4H GM4A
B[] (min)
4 1 GTT.ITT
A:GTT; B:ITT; N C**P<0.01; G :#p<0.01
A dor — i M
sk
g 30 3L —_ *k sk Kk
g == —_
# 20 8 2+
E " <
= f
10 1
0 1 1 1 1 1 1 0
0 30 60 90 120 150 180 N4 G4 GI4 GG#4 GM4
I [E] (min)
B 8-
- - sk
T - ok T
I 6 T
E
g S 4l
B =
E
H 2r
0 1 1 i 1 1 1 1 0
0 20 40 60 80 100 120 140 N4 G4 GI4 GG Gom4
B[] (min)
5 5 GTT.ITT

A: GTT; B: ITT; N S *FP<0.01



Acta Universitatis Medicinalis Anhui

2020 Jan; 55( 1) « 3]

A N4 GHL GI4LGGH GMAL B N G# GIL GG GMA] P i el
P-AKT(Thr308) [We e s o s s e s o | 56 kU p-FoxO1 [ e o e 7582 ku G6Pase — e —_— 36~40 ku
p-AKT(Ser473)h!.._ Eoemm e |56ku FoxO1 (e s s s v - | 78~82 ku PBE_ chtﬁ —_—r = 2 11:3

AT [ — ] 56ku
I N4 GGH41
15 1 N4l GG#L 151 s G4l I GM4L
: W G4l [ GM41 e GIH
I GI4 ) 150 .
ﬁlo :H%LO E ok Ak
’ = 1.5 V§

Eos %§ e ek ﬁo.s H =10 %§

{I %\ E ] e Cys %§

P‘}m A Z\ 0.0 o A

00 AKT(Thr308) p-AKT(Ser473) N4l Gl GIAL GGAL GMAL " GoPase PEPCK

6
A: p-AKT308 /AKT

<0.01; GG :$5P<0.01
2.6 5
G 5 GI.GG
GM AKT ( pAKT473 p-AKT308)
N (F=135.20 P
<0.01; F =109.60 P <0.01) . 6A.
FoxO1 N
(F=37.79 P<0.01), 6B.
2A.2B o 2C GI.
GG GM 5 G6Pase PEPCK
GDM N
(F=5580 P<0.01; F =
100. 60 P <0.01) , 6C.
3
GDM GD8
GDM.
GDM STZ
B 7 GDM
( )
GDM
8-9
N GDM

p-AKT308 ( Thr308) . p-AKT473 ( Serd73) . p-
FoxO1.G6Pase = PEPCK. AKT p-AKT
AKT AKT N

10

p-AKT473 /AKT; B: pFoxO1 /FoxO1; C: G6Pase/B-actin

5

PEPCK/B-actin; N 2 **P<0.01; G (Hp

p-AKT308 ( Thr308) .p-AKT473

( Serd73)
AKT 0
PEPCK G6Pase
1 FoxO1
PEPCK  G6Pase 2
GDM PEPCK
G6Pase
PEPCK G6Pase
0 GDM
o GTT
ITT
13 GTT
ITT 14
1
GTT ITT AUC G 1
: 5
GDM GTT
ITT GDM
G GDM 5 p-
AKT473 ., p-AKT308 . pFoxO1. G6Pase PEPCK

o

GDM



*32 - Acta Universitatis Medicinalis Anhui 2020 Jan; 55( 1)

GDM 2 7  Furman B L. Streptozotocin-induced diabetic models in mice and
rats J . Curr Protoc Pharmacol 2015 70:1 -20.
8  Filozof C Gautier J F. A comparison of efficacy and safety of vild—
GbM agliptin and gliclazide in combination with metformin in patients
with Type 2 diabetes inadequately controlled with metformin a—
° lone: a 52-week randomized study J . Diabet Med 2010 27
1 GDM (3): 318 -26.

9 Ekpebegh C O Coetzee E ] Van Der Merwe L. et al. A 10-year
retrospective analysis of pregnancy outcome in pregestational Type
2 diabetes: comparison of insulin and oral glucosedowering agents

° J . Diabet Med 2007 24(3): 253 -8.
10 LiT ChenK LiuG etal. Calorie restriction prevents the devel—

opment of insulin resistance and impaired lipid metabolism in ges—

1 Agarwal M M. Gestational diabetes mellitus: An update on the tational diabetes offspring J . Pediatr Res 2017 81(4): 663
current international diagnostic criteria ] . World J Diabetes -71.
2015 6(6): 782 -91. 11 Huang L. Yue P Wu X et al. Combined intervention of swim—
2 . 7. ming plus metformin ameliorates the insulin resistance and im—
2015 36(7): 862 -6. paired lipid metabolism in murine gestational diabetes mellitus
3 . J . J . PLoS One 2018 13(4): €0195609.
2016 27(8): 1427 -9. 12 Kousteni S. FoxO1l the transcriptional chief of staff of energy me—
4  Ryu RJ Hays K E Hebert M F. Gestational diabetes mellitus tabolism J . Bone 2012 50(2): 437 -43.
management with oral hypoglycemic agents J . Semin Perinatol 13 Nath S Ghosh SK Choudhury Y. A murine model of type 2 dia—
2014 38(8): 508 —15. betes mellitus developed using a combination of high fat diet and
5 AhnMY KimBJ Yoon HJ etal. Anti-diabetic effects of dung multiple low doses of streptozotocin treatment mimics the metabolic
beetle glycosaminoglycan on db mice and gene expression profiling characteristics of type 2 diabetes mellitus in humans J . J Phar-
J . Toxicol Res 2018 34(2): 151 -62. macol Toxicol Methods 2017 84: 20 -30.
6 GaoY WangC PanT etal. Impact of metformin treatment and 14 NiuHS ChaoPC KuPM etal. Amarogentin ameliorates dia—
swimming exercise on visfatin levels in high-fat-induced obesity betic disorders in animal models J . Naunyn Schmiedebergs Arch
rats J . Arq Bras Endocrinol Metabol 2014 58(1): 42 -7. Pharmacol 2016 389( 11): 1215 -23.

Impact of glibenclamide and metformin on glucose metabolism

for mice with gestational diabetes mellitus
Yu Ting Wang Yang Chen Keyang
( School of Public Health Anhui Medical University Hefer 230032)

Abstract Objective To investigate the respective effects of glibenclamide and metformin on antenatal and post—
partum glucose metabolism for gestational diabetes mellitus ( GDM) mice. Methods Sireptozotocin was used to
stimulate C57BL/6]J mice to develop GDM. In addition to GDM control treatment was respectively given with long—
acting insulin glibenclamide and metformin. The first day of pregnancy was defined as gestational day ( GDO)
body weight and fasting blood glucose were measured every 2 days from GDO. On GD18 8 dams in each group
were euthanized to collect livers. The remaining 8 dams in each group were housed for natural delivery. After 1
week of post-partum glucose tolerance test ( GTT) and insulin tolerance test ( ITT) were measured for all mice.
After 5 weeks of post-partum the GTT and ITT were measured for all mice. The mice were then euthanized to col-
lect livers. The hepatic levels of phosphor-protein kinase B ( p-AKT) phosphorForkhead box transcription factor
01 ( pFoxOl) glucose-6-phosphatase ( G6Pase) phosphoenolpyruvate carboxykinase ( PEPCK) were measured
respectively. Results Glibenclamide and metformin could decrease fasting blood glucose respectively in GDM mice
with antenatal and 1 week postpartum ( P <0.05) . Compared with the GDM control p-AKT and pFoxO1 levels
increased ( P <0.05) while G6Pase and PEPCK reduced ( P <0. 05) respectively in livers from the glibenclamide
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