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[HHZE ] BB - DFFSIEURBE W 35 IR S 20 P B T B s RR 0% fL 82 1 M ol JEJE (protein kinase AMP-activated catalytic subunit al,
PRKAAL) WERIERT, BRI EBETR SR 0 37 2 A PRKAAL RIERF R BIE tE s, J5 3% - SR IR bl o J - (19 1)
B RIE & ik 2t (20 490) WONBERALEY, 43 IR 9Bt 98k i PCR K B (9 % B iR S8 M 5 PRKAAT mRNA K & (4K F- i Rk
B, AN SR RIS, W E PRKAAT RIS wiblis 3748 e PRKAAT 1 7) dorsomorphin 43 5 4E T 3% )2 A5
FIJH CCKS8 5 G 0 o AN A P . S55R - MHLLIE W IEDRA2 00, IEORBE R (B F MG S 4L 2 PRKAAT mRNA K 2 19 Kb i i 3 P A1
(3 P<0.05), PRAIErHE RS 37 2 AL B 2 37 2 AN ] WE A PRKAAL 1R B K (P<0.05); @Bk 37 28 1 dorsomorphin 3] #1437
JE AN FH G Pk (34 P<0.05), £5IB - AEURME IR BB 5 MR L4 2L ) PRKAAL RIK/RF TR, RO bl P800 12 37 )2 40 N S5 1 e
F A P TR AL T U PRKAAL A SR
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Influence of high glucose on PRKAA1 expression and proliferation of trophoblast cells

PENG Hai-yan, LI Hua-ping

Department of Gynecology and Obstetrics, Shanghai Sixth People's Hospital, Shanghai Jiao Tong University, Shanghai 200233, China
[Abstract] Objective - To explore the expression level of protein kinase AMP-activated catalytic subunit a1l (PRKAAL1) in placental tissues of gestational
diabetes mellitus (GDM) women, and the influence of high glucose (HG) on PRKAAT1 expression and proliferation viability of trophoblast cells in vitro.
Methods - The placental samples of GDM women (#=19) and normal pregnant women (n=20) of the corresponding period were collected. Real-time
qPCR and Western blotting assay were used to detect the mRNA and protein levels of PRKAAT in these biopsies, respectively. Trophoblast cells were
treated by HG in vitro and then expression level of PRKAAI was tested. CCK8 assay was used to detect proliferation viability of the cells treated by
HG medium or inhibitor of PRKAAI, dorsomorphin. Results - Comparing to normal pregnant women, both mRNA and protein levels of PRKAAL in
placental tissues of GDM women significantly decreased (both P<0.05). HG treatment drastically downregulated expression of PRKAA1 in trophoblast
cells in vitro (P<0.05). Both HG medium and dorsomorphin suppressed proliferation viability of trophoblast cells (both P<0.05). Conclusion * Expression
level of PRKAAT is dampened in placental tissues of GDM women. HG suppresses proliferation viability of trophoblast cells probably via downregulating
PRKAAL level in vitro.
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S s O, AR A A 2 A i P A S TS 3 R 3
REANN, 5 AEAR I HL A B B SARBUAY R R B B AR SE T,
ffoxt GDM 35 vhizi 7 Z Al sy IR HLHI B 75 A B+
“j GDM & JtIL il 78 SR BT HITIA KL,

Ji PR B R IS L R I B ol I & (protein kinase
AMP-activated catalytic subunit o1, PRKAAT1) A %t
H 4 T BB RR ALV T SEBLA A 22 GBS o m ek iy e . Bt
% 9 F W], PRKAATL W] A1 S A S v i 2R 55 %k i 487 Pz 4
NLFI SR BL i 4107 s (E 2 BUBE SR v, S AL 5 324K
P % B G B A M 4% 5 A AR T, AR R A T
72 " 41 PRKAAL 7] fipsk GDM Js B pie 725 kA2, {HE T
PRKAAL {£ GDM 52555 2 41 K G 2L 2R 2L AV TR B
Wl Z . EAHFIE R T PRKAAL 26 2 5 & i
Xof i 77 )2 AN A 4 % Bh e B e 21 B S A K i T o
B, DUHAIGPR | GDM 835 () AU HE ] 10 R A R AR B
AT T2 HEBR VR

1 HHS%HE

1.1 et

111 JREHSRA SRR OIS  WedE 2017 47
1—6 AT il 28 @ R & 55 75 MR B Be 4 7 Ft e 1
It Aot (2237 J8 ~ 22 407 J&) BYIEH 2241 (20 f51)
Je GDM 7243 (19 f4i]) 19 i 2k 20 40 B I R 0 Bk, %R 5T
CR MRS S N REREHEZ RS INT S54#E, GDM
W7 Ar i ok 22 40 T 2 24 ~ 28 JEIB 47 11 BB 45 45 b it
Ik 55 (oral glucose tolerance test, OGTT), Ml & 22 fE Ifi
B (fasting plasma glucose, FPG), H R4 ¥E)5 1h (1h
PG) K 2hpyifiiks (2hPG) /KF, IMPEEHZE TARER
148 £ 4%: ©5.1mmol/L < FPG <7.0mmol/L, @ 1h
PG = 10.0 mmol/L, ® 8.5 mmol/L < 2hPG <11.1 mmol/L,
HeBrArife: O Z2RTPEIRI. QMRSiZ if., @& IFA Hith
PERTHY 240, BEALIE £ R O A U & HIE B3 K& 9E 1 1E
W20 20 BIEA R . BRI ATEZE R 51 % 38
TERIET. PR SE Aok, Taiikt HE2 Mo
A AN G A A, IR E, R AH S
(2emx2cemx2cem) FIEZA N, sk F KR =,
B TIEG N 0.9 % LEAME K WA, Flta 5
VI Z A~ S mm x 5 mm x 5 mm HEREAR, 57 BN TRAFE
N, BEAREGRES AT

1.1.2 4 AZLEN S 2402 & HTR-8/SVneo Il
Hh E BB AR A

1.1.3  FZIH SREA  C0EE 5= 5k DMEM (%] % b
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& & 2k 1000mg/L). 0.25% & EDTA Ji§ g (Gibco, 2
&), BaA-amis (FBS) (ScienCell, £[E), & RNAf2
B TRIzol, Je ikl G, Skt e & PCR X7
% (TaKaRa, Kif), 983 - HEH - WIESFHE B =ht.
PRKAAI Je W2 B-WLah & [ A K PCR 514y (LA T
Y TRARA ), CCKS 4yl i ml e ik (1
=, H A& ), PRKAAI1 # %l | dorsomorphin (MCE, 3
[El), RIPA Zfi#ig. BCA ERARENERAE GBaRXK,
ki), B- WLEh&E F 5 PRKAAL Gk, B ALl
(HRP) frickbidedifk (CST, KH)., 5IFFINE L,

#* 1 PCR 51¥)¥ 51
Tab 1 Primer sequences in PCR
Eq 519)751 (5" 37)
PRKAA1
L35 14 TGTAAGAATGGAAGGCTGGATGA
TUEs I GGACCACCATATGCCTGTGA
B-HEE
k514 TGGCACCCAGCACAATGAA
TS 1 CTAAGTCATAGTCCGCCTAGAAGCA
1.2 Jj5ik
121 dHMss 3 5w b SR AR ek B IS ) A o2 & B

Fe e (& ¥ £ 24 S mmol/L) ) DMEM 4 7 Bt 10%
FBS J& 1% =hiinik (BEHE. HEHR, WEEHRBL
e BE 4y B A4 100 U/mL, 100 pg/mL, 0.25 pg/mL), {3 #%
35 2 G B 2R Kl A 52 80% ~ 90% IbF, JHEEETH LG 1%
&, W& T37C. 5%CO, K5 FHHN. mEs A1
il BRTA] 56 42 B SRS NS N D- R a ey, (E R HE LR
J&E 4 25 mmol/L,

1.2.2 & RNA [ S sEibf ¢ )6 E & PCR - W R IG 4
PR A NI R HE v B iR R J . BGE 4L (20 f]) A
GDM 4 (19 f5l) Ra#EeHZl, /A4 20 ~ 30 mg, 4%
# N 1 mL TRIzol, ZJ3RALHRIHE TN,

HTR-8/SVneo #ifgiFift. &.0 /520 MHE T 6 L.
FrapfLAE A K Al A %2 80% I, oK 6 FLAR N AV SR
AR e A g s (RIX IR, 3 AR AL) simbs
FeHe (BI@pEdl, 3AE4L), 37 C. 5% CO, B FHH N
MER 24 h J5WREREEF 4L, PBS iEPE 3 1k, @fLiFin 1 mL
TRIzol, gk %% 15 min,

RIEE ST AR A FEA RNA J5, M5E 5 FEA
RNA ¥ & Je 2l &, JF#F RNA & & 2 500 ng J5 X ¥ 5
Ji% cDNA 74, g <2 IM 28 7€ 5 PCR 3 7 2 2 ok i il
k& T 96 JL PCR M, D Ja _EALAT PCR I, R

Vol.38 No.3 Mar. 2018



TR 95 CHIZEME30s; 95 CAE Pk Ss, 60 CiR k. %4t
it 34s, 40 DUBFR: SRR L M A 95 C 15s, 60 C
Imin, 95 C 15s, Rt fEEHRE, FIH2 7 kit
PRKAATL SR 34 THR E T 47

1.2.3 HEAGREHL MEEASURgG G, BUEFE4 (114])
f1GDM 4 (11 ) e, BAFEA 50 mg, BT EP
BN, BE I 300 uL RIPA 2R, )R ACHRE )3,
FE ok _EZ4#E 30 min,

HTR-8/SVneo 4L, B.0 /58 M4 T 6 FLik,
Franf s & 2 60% ~ 70% B, ofF 6 FLAR PN R EE 75 A 5 4
Sy e A R R (BIXIRAL, 3N AL) St g
K (RpEEd, 3AEL), 37 C. 5% CO, K5 3548 N 7
F 48 h JEWR BB SR AL, TS PBS I50E 3 ik, B THEEFRMR,
AL AN 60 uL RIPA 2, ok Z4f# 30 min f5, &
INRE SRR, 5% EP &N,

P M2 2Rk . HTR-8/SVneo 4IRS iRk Y
EP & T 4 C 3.0, W B, FIJH BCA & ik EEAG I
WAEME Bl SRR QRE, HREARES BiE
ZZiR 401 LR BIIMAZR (hil, 95 Cokishn#h 10 min, 45
FIFRFES BT —20 CLRAE,

B ] 10% SDS 4y 8 ik 5 ik 4 e, #ALNMAE A
FESh 30 pg, 80V HLHHL Tk AR ah 2 o B, 2o
120 V URGREEHLIK, H B &HX 0 R E AT 20 8.
280 mA Hij% i 5 90 min, }% PVDF JE%f ] 2 h, TBST i
e 3k, i B- W& =, PRKAAL fubifk (1:1 000 f
B, 4 CEF K, RH, PVDF IiEBE3 kG, A
HRP ARic B bifk (1:5 000 Fke), =/EFE 1 h, &
W3 a, IR, KNG, AR
A S A ol B G o AT iR 4 TPP 6.0 Bk 4740 #r, #5331
R AR R A
1.2.4 PEFFBMIEIEEENENE @G, EEEm
M fe. BLOIRHEUE, BAFME T 96 4Lk, o Ak
WIS SR EIE 12 h 4] (EkE 12 hdl) . ek
FH 24 hdH (FbE24 hdH) SmEpERiFRE 48 hd (mik
48h ), 4 6 MEAL.

PRKAAT 4l 71l AL BE . 2 2% 3% 5 4l i ¥ &) Fhodg T
96 fLA, FHor AIEH XL, dorsomorphin 4 ; dorsomorphin £
TR 2.5, 5.0, 10.0 % 15.0 pmol/L 4 ANk 4, 4341 6 4
AL 37 °C. 5% CO, K F=HINMFH 24 h,

W b3k 96 FL AR N I S 55 Ak T B, 4 AL i 10 uL
CCK8 A 7l f1 90 uL B F5 H, 37 CHLMEF 1 ~4h )5
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7€ W6 B [D (450 nm) 1, 40 e 46 5 45 50 = Rb 2R 4
D (450 nm)/ %2 D (450 nm) x 100%,

13 Giit2¢ itk

R JH SPSS 19.0 FAFATEL £ M7, EREFTFL x£5
PR, 2HIAELBERA KRS, LR ELBER T Z .
P<0.05 FoRZERAGIHH AR L.

2 "R

2.1 2 IR mida b LL iR

M2 Fiox, EH 45 GDM ARy, 4 it 22 JE
T 7 1 o 3 n 3 A 4RbRZE RGeS B s GDM 4
ZP i R B G % (body mass index, BMI) . 2 & T 1E %
24 (P=0.026); GDM 44 #3#% OGTT ) FPG, 1hPG, 2h
PG, RHEfLIMLLE A& S TIEHH 2 (8 P<0.01),
Hopr R LR BRI EOE R B N (P=0.034),

2 2 2P AR TR bR EL AR
Tab 2 Comparison of various indices between two groups of pregnant women

Eiz778 EHA (N=20) GDM 41 (N=19) PE

Eih 29.40+3.86 30744319 0.247

SMEZE | JE 39.36+0.97 39.09+0.95 0.393

Z7 BMI/ (kg/m’) 21.11+1.23 22.11+1.47 0.026

ZHAR BRI / ke 14.06+2.32 1478 +2.97 0.397
OGTT/ (mmol/L)

FPG 4324045 5.27+0.37 0.000

1 h PG 8.32+0.85 1024124 0.000

2h PG 7.43+0.76 8.37+0.67 0.000

WEWIIER /% 4.46+0.51 5.20+0.84 0.002

LIRS /g 3310.00+308.27  3608.41+51843  0.034

2.2 GDM EHNGMALUT PRKAAL [#3%

W 1A i, XHERABFIER 20 (5 0EF 2240 K 19 i
GDM %247 )& H 45 Wbt 19 i 2 41 2 F2 B RNA 547 SE I
Jt 7€ & PCR 4> #7 #] 41, GDM i 3% PRKAAI mRNA #H
Xt F ik B D ERAL (P=0.023), FifG, EHOEH 20Kk
GDM Zofilig#EH 4% 11 5], $2HUE AAE g T A %
EIb ik S s 5 1E 4 22 i 4HEL, GDM Z2 4 fig 54140
PRKAAL Rk & D E T (P=0.033) (& 1B, 1C),
IZEE R, PRKAAL [REA—Fh GDM AHE4r -, Hn]
fe2 5 GDM &y sl A 4 40 P i A S
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T AL SEISOLE § PCR bLER; B. A 40X AR LA C. R 1 Lk iy
AR 5y - BUEZ9 % 62 000, A2 B- WLAD & (AR 53 F B2 2k 43 000,

1 GDM BERAEA LS PRKAAT i) mRNA fnE HKFE
Fig 1 mRNA and protein levels of PRKAA1 in placenta tissues of GDM women

2.3 {RAb B AN SRIZ AN PRKAAT 3K 5500

S5x% Mg E MM, @R B
PRKAAI mRNA ik & &K (P=0.037) (& 2A); it —
LlE PRKAAL E A FREE w50, whEd s Baem

1.57 A
:J‘;'-L’% 1.0 —— |
3.5“ T
B % 1
g E 0.5
-
T P

“P=0.023; “P=0.033, N1 ~ N11 AiEH4H; Gl ~ G11 24 GDM 4, PRKAAI &

PRKAAL & 4 7k °F 2. 2% T f& (P=0.021) (¥ 2B, 2C),
IZRPE LR Y], GDM BH G4 PRKAAT Fikk
PRIBEAR, AlREAS Hh T o BE PR SR 77 R ARV

1.59 B
&
- A
w I
= g 1.0+ T
== | [L
s
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23 os —+
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# L o B
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m ”h‘ PRKAA
- — m p- ALy

TE: AL SR B PCR FLAR; B 2K A ASHADR AR ELERs C. 3 TR AT
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©pP=0.037, “P=0.021,

Fig 2 Influence of HG on mRNA and protein levels of PRKAAT in trophoblast cells in vitro
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FH v 8 B e x5 B AR AL B S, I e 4 e
SHIEYE, SIER SRR ANMARLL, bk 12 h SR R
20 e 14 5 5 PR TC W B AR (. (P=0.062) 5 Fifi % o i A0 B I
ARG, 5% 2 20 iR 9 5 T PR W AR (39 P<<0.01)
(E 3A), FIFIASRIR EER) PRKAAT 1l #i dorsomorphin A&

A
150
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o | —
#1004 —
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= - T
= [ -
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PEETR AN 24 b, SIEHIRAHEL, BEFE dorsomorphin
R L[ SN, S 5 AN A 2 A AR e ]
(E 3B), iZSKUREERAW], PRKAAL FIK T Al il
Fr M FE TG, Ho s PR ol REAS il i A I PRKAAL
(IZERACT- IS E AR B T T

) B
1507 :
g [ | —
& 1004
:_."I_'E
=
£
& 0
5
Lk
ER A RS 2.5 0 10.0 15.0

dorsomorphin/ pmal/L)

T AL AN AR M2 s B. dorsomorphin XTAMMEMTEIEERISZNT, © P=0.062, *P=0.000, °P=0.073,

3 SHEFN PRKAAT HNEIFIXE i 77 R 40 R G SR & M A 34

Fig 3 Influence of HG and inhibitor of PRKAAT1 on proliferation viability of trophoblast cells

K I, GDM & ] kA& A REEIRSS R, HIN
HLA mIBE Ty “i g 55" REFKKIG I T BRI g
B BUS BEHAC I R A A T 2 v IO R R T Bk
A TAEARFIN, 85 GBI IEERAR . 1A
ILENEKBFBRESHIE ", AHRKI, AIEhERsg ]
FniflE 3% R 2 g s E A, ARG DR b 22 Bows (B2 B4
ERILI MG R H AR BUIE R, HEM 5 2 1%22 50 5 R vl fE
SRS T A R R ARG, PR ", WLk
JEE PN PP LB 9 T s T AR AL O A B A, 3
FePp I 5 AE 24 IR R R T i, o IR S DAY
T A R S AR S N S5 B 2 B ERiG THLA
AR A P S pE I B AR S MERF ST D, Wi e TE 40 ik
PEEPE S GDM HLIAA I I P S A B R E . AR SR Pl
(M A P 2 (25 mmol/L) £ HI T 2 BUKE IR A 7
SRR ", A A R 2 T BR DR B
Pu. MpET- e AR BT H T AR AR P C A AR b AP T
w5, WESsHEREILE NERZR, K E&RERWE",
il GDM FE 53 # N A e 1Y 2 O JR T B 2 BYRE IR 9%
ATk, BEAh, MZAERZ 50 L SRR
Zk J5 (The Hyperglycemia and Adverse Pregnancy Outcome
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Study, HAPO) {RATH#H~#HFIERI, o ML S8R RAEIR
LRI SAE, (LS BT s R AR Y,
AW S AL Ve S T AU £ A HE R ™ T ) GDM
BE.

GDM fE & BrIR S SUAR R SR 51, Ay, it
2R R MR TREE S5 R SR B A, wT SRR LS 37
HEREAN L, JHF AL IS BEL D H 0 R e RS B SR R Y A
T T 2457 2 2R N A PRS2 A AT REPHLAG IR B SR
ARG A R R, N R A A S D RE 4
B SR R - FISEE IR mT g e 25 L0 265 B 2 S
PRKAAL 53 F1EAHLIR T £ ARGHE Sl % rh RSG5 1,
AR ARG SR M RHEE ™, 8 SHLARE 8 S
KA, HERATESE T GDM kRl i, A3
B R T PR M o3 . FEARREIEH, FA N &
BEIREE Al REIEE T 1A PRKAAL 53 - HIR S 450 457 2 4
NEFHTEPERGI R, $2on1E GDM B m R brAs th 225
PEZGEH PRKAAL 55 1 [ RES SRG T A R, T4
B G ILE NAERZ R fE, esh, A% PRKAAL 534
A AR T AG B A oy 200, 2 A5 T ke GDM &
H L FAEDT, HAE GDM & Fk /RIS A B - TAL
s S, RiZor 1 RAEERR LT UHE S50 1A
PG AR, HOZRET R T — 2B OB T B Al 2

SRR (BN . 201838 ) (D)
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