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# ZE HM R RLT %8 (CCF) R BUBAL B & KR = (RSA) W VE R ALE) , 7% H stk 4 K 4149 HTR-8/SVneo 4a i,
MAHLS A 2 A48 I % 45 (LPS) 4L (CCF 48, ofn 7 Fo b BB 87 8 7 508 2 (SGK2) #7741 77 (GSK 650394, 5 #8 “GSK”) 28, CCF+GSK
20, 5 R 46T A8 2 25 4 2L B 5 4 BUIK SGK2 49 HTR-8/SVneo 4a ML AL S 4 SGK2 89 /) F £ RNA (siSGK2 ) 28, siSGK2+CCF 41, 5 5
FE G LPSL, 5 H 4 TA R a4 A 2, AR SR SGK2 31 & &40 20 fo o A 7 5 \WNK 13 53 28 R BLIE AL AR X & & = mRNA
F kKT VAR ARG 09 ZAARBE AL KT, M RSA D RAER AL A A 20 CCFA& A &40 .CCF & /1 £ 41 .GSK 4L 4%
A4 R B k4 R OEF SR RAE A TR, Tk RARRS B R E RS R AR E KRG, L BT 8 A 4 M BB
AtE sL A WNKAZ 53 x&&@tﬂy{c#aﬁﬁéﬁumRNAﬁL:K{—u&é&ﬁﬂi}]ﬂ%ﬂy}ch R S gukis LPSAmin s
& VAR SGK2 \WNK1 WNK4 f#5LF M FHERE TSR 1 BRSO M 1 Ste20 48 5 IH 25/ 7 285 8 8
éﬁﬁéﬁimRNAéﬁi:\,7lﬁ%i’]m%Fé4&(P<005) 5 LPS 4rb3x, CCF 4 4m e 75 7 o fm B 3K & G & mRNA # & A K-F34) 2 &
&, 7 GSK 28 41 L 75 76 FAn B3R B & B mRNA #9 FA K-F 34 B F AR (P<<0.05) ;5 CCF 2110 %%, CCF+GSK 40 4 AL 7 7% o fm L3k
B8 B mRNA % ik KT 34 B EHAK(P<0.05), SUIKSGK2 /5,5 LPS 4L b4k, siSGK2 48 2m L 5 76 5 40/4 3% 3% i fe B 3K
& A mRNA 8 %k K3 B 5 54K (P<0.05) ; 5 siSGK2 48 b 2% , siSGK2+CCF 28 4m L 7 76 5 4n/48 e R ki A LR & G
B mRNA £ A KF 34 B 538 (P<0.05), KA ERLEREFR,CCF%HF TR HEKERSABA ) KIERS B R4 7E R 2T,V RE
FeEK,TFEABAR T LR FE G R mRNA LK) REA G, TR FRI L/ G RE A (P<0.05) ; BRA4 25 40 VT 15 45
CCF #9458 (P<0.05), #51® CCF *Tigt 7% SGK2, Eiff WNK A2 58 %% 42 3t F & M IEBLEAL , 3 /o 20 & RSA,

KEEIR R HER A AR T WNKAZ 538 5% 5 ofe 7 Ak BR800 3 308 2 BLIEAL

Study on the mechanism of Cuscuta chinensis flavonoids promoting decidualization and improving
recurrent spontaneous abortion

FANG Fang', CUI Ying', HUANG lJialii*, CHEN Lili', XU Jia', WAN Yunhui' (1. Dept. of Traditional Chinese
Medicine, Jiangxi Maternal and Child Health Hospital, Nanchang 330006, China; 2. Dept. of Assisted
Reproduction, Jiangxi Maternal and Child Health Hospital, Nanchang 330006, China)

ABSTRACT OBJECTIVE To explore the mechanism by which Cuscuta chinensis flavonoids (CCF) promote decidualization
and improve recurrent spontaneous abortion (RSA). METHODS HTR-8/SVneo cells in logarithmic growth phase were randomly
divided into blank group, lipopolysaccharide (LPS) group, CCF group, SGK2 inhibitor (GSK650394, abbreviated as “GSK”)
group and CCF+GSK group. Each group was treated with the corresponding agents accordingly. HTR-8/SVneo cells with SGK2
knockdown were randomly divided into small interfering RNA of SGK2 (siSGK2) group and siSGK2+CCF group; additionally,
blank group and LPS group were established; each group was treated with the corresponding agents accordingly. The cell survival
rate, expression levels of WNK signaling pathway- and decidualization-related proteins and mRNAs, as well as mitochondrial
membrane potential levels, were assessed in each group before and after SGK2 knockdown. RSA mice model was constructed and
randomly divided into model group, CCF low-dose group, CCF high-dose group, GSK group, and combined dosing group, with 4
mice in each group. Other 4 normal pregnant female mice were selected as the control group. The number of implanted embryos,
viable fetuses, and lost embryos in mice was recorded. The
AEETR FER A RBEEE H (No.82260315) s LI H 4 morphological changes of endometrium and decidualization
PHEIEEIUH (No.20232BAB216027) ; YTV 44 i WA Hal T H (No. were observed, and WNK signaling pathway- and
20202BBGL73011) 3 Pp[a] P27 4 ek < 2 A il A4 26 -5 TR K LA P2
BB A HE T BRI 4 € T (No. Y 112)
* E—EE W BRI, L, BT P R A AR YT I
BlEA . E-mail: jxfbzykff@163.com
HBEEE AR, B BFIEIT I R PR P I PR 5 survival rate, as well as the protein and mRNA expression
fili. E-mail: Cuiying388@126.com levels of SGK2, WNKI1, WNK4, prolactin, insulin-like

decidualization-related proteins and mRNAs expressing levels
as well as mitochondrial membrane potential levels were all

detected. RESULTS Compared with the blank group, the cell
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growth factor- binding protein-1, oxidative stress responsive kinase 1, and Ste20-like proline-/alanine-rich kinase were significantly
reduced in the LPS group (P<<0.05); compared with the LPS group, the cell survival rate and the expression levels of the above-
mentioned proteins and mRNAs were significantly increased in the CCF group, while the cell survival rate and the expression levels
of the above-mentioned proteins and mRNAs were significantly decreased in the GSK group (P<<0.05); compared with the CCF
group, the cell survival rate and the expression levels of the above-mentioned proteins and mRNAs were significantly reduced in
the CCF+GSK group (P<<0.05). After knocking down SGK2, compared with the LPS group, the cell survival rate, red/green
fluorescence intensity ratio, and the expression levels of the above-mentioned proteins and mRNAs were significantly reduced in the
siSGK2 group (P<<0.05); compared with the siSGK2 group, the cell survival rate, red/green fluorescence intensity ratio, and the
expression levels of the above-mentioned proteins and mRNAs were significantly increased in the siSGK2+CCF group (P<<0.05).
The in vivo experimental results showed that CCF treatment can significantly improve the number of implanted embryos and viable
fetuses in RSA model mice and reduce lost embryos, the expression levels of the above-mentioned proteins and mRNAs in
endometrial tissue were significantly increased, and the red/green fluorescence intensity ratio was significantly increased (P<<
0.05) ; the combined dosing group could reverse the effect of CCF (P<<0.05). CONCLUSIONS CCF can activate SGK2, up-
regulate the WNK signaling pathway, promote endometrial decidualization, and improve RSA.

KEYWORDS Cuscuta chinensis flavonoids; recurrent spontaneous abortion; WNK signaling pathway; serum and glucocorticoid

induced kinase; decidualization

2 %% M 7 (recurrent spontaneous abortion, RSA)
18 2 R B LA B IEARIG , K380 1%~ 2% , X 45 1 B
PRI B A SR A4 B s RSA [ HL I 1 AS 58 4= B
fiff, VU IR IT LA ey r ik AnpuBeiayy o 3, SR kA
7 A Bt A s 1 B 9 L T LA AR 22 0 A8 SOk
KR AN B KB IR, SR A AR TT
ITEJC B,

W oz BA LTS GEEAMNTE R IR s 2
U, HA RO 2, P B oo S
PERLSY | 78 2ok AR B R R )T G B A — o .
O A WS UE S, % 22 F BB (Cuscuta chinensis flavo-
noids, CCF) Al i 4 B A T 41t 2 Je 2 R 2 ik,
EUE b i N R L A T Ra o L g A B 5
R 7= 285, LT FURE K 5T 08 2R IR Y 88 (serum and
glucocorticoid induced kinase, SGK) f&— 2 22 & iR/ 7 &,
FR A , £1 45 SGK1.SGK2 . SGK3, 2 5 ZFh {5 51
B fF5Y R, SGK 7E RSA i EE ZAE ], Hirp
SGK2 7 RSA 75 PN IR A% rp L2 Ik, T RE-S U™ AH
ORI EAE K, WNK 24 R il = 87 I (WNK y-
sine deficient protein kinase, & F% “WNK” ) {5 518 J 9 &
M5 F B RS M YR S B VAR S AHIESE AT BA
H A GeneMANIA ¥ il 15 SGK2 HAE#% V)
RV AR I A5, 45 SR 2R W SGK2 5 WNK 5 53l [ A 56 7%
TORH . T I, AR CCF 203 RSA MEH
B, LUBIA RSA BB VA S AT Y SR A
1wt
L1 FEUHF

ARG BT 32 BALER AT CytoFLEX 8 37t =X 440 it A%
(5% [ Beckman Coulter /A 7 ) , DP72 JU5] & 5 5'6 1 {345
( H A Olympus 23 7)) , Multiskan FC 4 B 51 F1 3308E
A 55 7746 (2218 Thermo Fisher Scientific 23 ) ) , Power-
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Pac % B K {% (36 [ Bio-Rad /A /] ) , ABI7500 AU S H 56 )l
E R A EHER R (QRT-PCR )X (£ [FE ABIA ) .
12 FEHRBSRAF

CCF(HIt 5 PY 20220216, 4li [ =98% ) I [ B 5714
AR A R ] 5 SGK2 1l il 71 GSK650394 (1) J5R}E 24
(4fi JF =95%, #it 5 S7209) g [ 3 [® Selleck 2 # ;
DMEM % 37 3t (41t 5 C11995500BT) I [ 24 [ Gibco 24
) 5 WAk P9 E (propidium iodide, PI) . i§ Z ## (lipopoly-
saccharide, LPS) . — F £V il (DMSO, 4l & =>99% ) (i
543 51 S P4170., L2630, D2650) ¥ g [ 3¢ [ Sigma-
Aldrich 22 7 ; CCK-8 i 7l & (fit 5 CKo4) g [ H A&
DOJINDO 7 7 5 i iR £h 2% wh i (PBS, it 5 P1020) g {4
R R T RHE A B R 5 LR A I e A A6 I 3450 5
5- LB KL -2 - it A8 R W E 4% 1 (5-ethynyl-2 -deoxyuri-
dine, EAU) ¥4 5 A7) 65 % HY SEA 5E 96 (phenylmeth-
anesulfonyl fluoride, PMSF; 4[i i =98.5% ) . RIPA %4 fi#
T IAKE - (HE ) e (57 & (54351 €20038S
C0071S,ST2573,P0013B.,C01058) 1y [ | iF 28 = K
HEEARFA R\ RYLB-WBh#E 1 (B-actin) fEFLE
(prolactin, PRL) LA | 1 7 -3 2 i Ui (GAPDH )
BRAR I A BRI A 1L ST R S BR R 11 G Pt (it
543 5k ab8227 . ab130316 . ab9485 . ab7090 ) ¥4It [ H
Abcam A Fl s RIUBES ZHEAERKF T4 GHEA L
(insulin-like growth factor-binding protein-1,IGFBP-1)#7
1 (H1L5 DF7130) 1 [ %10 2 19 48 v AE W R AT BR A
H] 3 BT WNKI, WNK4 . SGK2., Ste20 #H 3¢ Il 28 R /IN 2
1% £ & 0 B (Ste20-like proline-/alanine-rich kinase,
SPAK) S ALV 384 52 I 4 i 1 (oxidative stress-responsive
kinase 1, OSR1)FiiA (543712 4979S \5713S ,55958
3729.84671) ¥4 H 35 [ CST /A wl ; SGK2 iy /h T 4
RNA (small interfering RNA , siRNA ) J¥* 51 i 4= T A4 T
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A C ) B A FR S R G i ; siRNA F% Y4 il &
Trizoli& 7] (#1543 51 L3000015 , 15596026 CN ) 21 [
3% [# Invitrogen /A 7] ; FastStart Universal SYBR Green
Master(Rox )it & (415 04913914001 ) 14 [ %+ Roche
ONEL YGRS 1 H AR TR (R A1 IRA R D
H o
1.3 IG5

NG B 35 2 40 M HTR-8/SVneo W4 [ I 1 HE 5
YR AR E . 24 B 8~9 JE#4 SPF 24 1 CBA/J
/NER L R TR (20.2+0.6) g5 10 H 9~10 JE #% SPF 9% 1k
DBA/2 /MR, /K H (20,8 +1.1) g; 2 H 9~10 J& % SPF 4
HEYE BALB/C /R, R (22.9+1.0) g, FrA /N4 1
b 2 R A2 S 5 S B AR A BR A F] L A VAl
JE5 o SCXK (572 )2021-0011, /NER7E IR JE 20~25 °C |
ARG 40%~T70% 5 12 h WG 2B 3R h i35, A
AR BB . AR RATLINE B R EBEe P2
Bi oAt HE (AL BHIF(R 3 TACUC 2024153)
2 FHik
2.1 CCF 3t LPS %S #) HTR-8/SVneo 40 A 821
2.1.1 MR 5452

B CCF ¥ T DMSO 1, fCIRAE T 4 °CokAR 1, %
. SGK2 il 7] GSK650394 % T DMSO H, F-FH /K #i
B2 o B UE K I91 A9 HTR-8/SVneo i il , L 6 X
10°~/mL B9 %% BE 420 T 6 LA, LA 10% I 4 135 1Y
DMEM #5335 5% . RRAiff il & 2 80%~90% , 14 HoFf
HLA» M 28 141 . LPS 4 . CCF 41 441 771 40 (GSK 4H) .
CCF+HMTIFIZH (CCF+GSK 4 ) . Bi4as 4ok, HA 441
AN FH 2 100 pg/L LPS F1 10% Jif 4 IfiL 3 ) DMEM £ 7%
HE 100 WL 55 24 h i E 0 77 2 40 Mg A S A A0 B
2% 120 LPS ZH 41/ A 100 pL i 1% DMSO, CCF 41 4
Jf9 A 100 L 400 mg/L CCF (CCF 7] 1 AR 415 wiy 19 791 5
A%, T [H) , GSK 44 4 Mu i A 100 wL 10 wmol/L
GSK650394"", CCF+GSK i 4f ffd it A 100 pL 400 mg/L
CCF+100 wL 10 wmol/L GSK650394, T 5 3% 44 rf 1% 55
24 h, TSR L . R SR AL, SR 31K,
2.1.2 ZHHIIGFE KA

K CCK-8 SEBGAG I o HROXT H50 A= 4 1 1 240 L, 4%
“21 17T TR Ay A2 . SR 24 h e AL
A 10 pL iy CCK-8 7, M 7 2 h i , fifi FHEgAR{ T 450
nm P ARG I AL YOG FE (OD)H, I3 40 ML A7 0%
RIANMIATTT R (%) = (OD 425/OD 5 13) X 100%]
2.1.3  4AHIrP SGK2 5 WNK 1, WNK4 35 7 46

K H B 9 A e A SE I A . IO B A K Y
YA, #2117 TR P AR L A2 iR 24 h
J& W AN, LL 3X 10° A~/mL 4% Fh F 6 Ltk P, F
37 °C . 5%CO LM T 15 7% el IRl & 2 70%~80%, 1]

TEZED; 202545 36 4 191

4% 2 R W [ 5 5 12Uk AL L 0.5% TritonX-100 (CR
FH PBS BCifil) T2 i T if s R Uk S, 430l il SGK2 .,
WNK1 8¢ SGK2 , WNK4 —$t (Fi B LL 471132124 1:500) , T
4 °C W E 1 A D T (i BE 524 1:1 000)
T37T°CHME 1 hy UG N4, 6-—pkI-2- 28 Jkm|
Wk (DAPD Je% , G F 10 min; IR VLT , 7E9O0 W
TUEIFAAIR . N PEAE SGK2 5 WNKI & WNKA4 it 4
FENLIKAF , 2R FOBUEE 5 e b i 1) 731 8 91 i i 1R
YER oy M emdt . 5 E15 A Tmage JH1F) , I H B 3h
(575K Merge BURHE A —(E RIS, LR FHMEAS
S BEALEER 5 AN TC HE B A LT UEA T B AT A
FH IHC Profiler fffi {1 X} S e 9 e Ye (o B 247 F 2 AT
4y, I3 — 2 2R Fi Trainable Weka Segmentation 7 {2 X}
SGK2 ,WNK1 1 SGK2 . WNK4 XU B 40 M A 7158
FHE 20 5 (%) = H 4 8 F PH 20 M 80 D APT BHA: 41
Jit %k X 100% , 1155 SGK2 FHM: 41 it 5 WNK1 5 WNK4
BHP 2 L A X 38 s e 6 /Ko
2.1.4 A WNK {5538 5 5 e BP0 AR SC 2 1 AT mRNA
Al

K H Western blot A 8 F ARG FR I8 . OG54 K
WA, #2117 0T ks a2 . 1SR
24 h )i , WA AH T Ak, in A RIPA 2 1 & W A AR 1
fit 4 i 77 PMSF, T 4 °C N 4% 5 min, 4L LW . ¥
W T4 °C T A 14 000 r/min 5.0 5 min, B3k DA
BCA 1 5 H (U B2 I AT INARAE PR AR PR (100 °CHinA
15 min) . HUBRMEER G i, SH T RLUK 3 B R, R 5P
W B 1 h; A B-actin, SGK2, WNK1, WNK4, PRL .
IGFBP-1,0SR1,SPAK —#it (% B¢ LL 4711354 1:500) , F
4 °CF I E % ; F PBST WH VLS , A 4T (Hi B¢ L A1)
J31:1000), T2 F#OEMFF 1 h; A PBSTIEVE3 X,
fifi 1 ECL % 529 0 52 J5 % o K FH Image J 5453 #
PLHFRE E 5 NS E E (B-actin) 4447 K FE(EL Y FLE 2R
HbrEE (28K

¥ FH qRT-PCR ¥E 45  mRNA 3535 . BOW AR K
LR O 0 BN R N 7 N 4 R 2T T 1
24 h &, WCAE 40, FH TRIzol i) £ #2 HIUE RNA 5, %
W2 Bt 53 7] e PR AR U0 WD 4 JFE S % 53 i cDNA; DA U
cDNA MM , INAAH RN 514, {#i i FastStart Universal
SYBR Green Master(Rox )il & , HR 451255 & rd i i
F 4T PCR Y38 | HAK 2 i 14 % M : FastStart Universal
SYBR(2 X )Forward 10.0 pL, 1E JZ 1] 5 #4% 0.6 wL( B
B9 750 K r= W BE L% 1), cDNA B4R 2 wL, dH.O
6.8 pL, 420 pLo SR S04k - AR 14 95 °C 30 s, A8 1
95 °C 10 s,iR 2k 55 °C 30 s, #Effi 72 °C 15 s, 40 MG,
RAEHE 3K, LLGAPDH ANZ R 27 %f Hix
S mRNA 238 7K PB4 A 2 40 HT
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%1 qRT-PCRE|¥FFIR=WIKE

A ERAIHG'3") RI5|9(5'=3") T4 b
SGK2 TCATCGGCAAAGGGAACT CCTCAGCAGCGTAGAACC 309
JVNKI CAGAGTGAGCAGCCAACAGA CCACGGACTGAGGCATACTT 152
JVNK4 CACCCAGCGAGTCCGICTGT CCACCCTCTGTCTGICATCCT 149
PRL GGTGGGCCTTCCTAACGAG GACCACATCAGGCTCAATGCT 365
IGFBP-1 TGCTCAGATCCCCTTGTGAT AGCTGGTGGGTTTGTGACAT 210
OSRI CTCCTTCCTTCAGGCAGTG ATCTCGGGCTTGGGTTG M43
SPAK GGCCCATCTGCAGGGAC CTACACGTTCTTGCCTGGGT 102
GAPDH TCGTGGAAGGACTCATGACC TCCACCACCCTGTTGCTGTA 469

2.2 R SGK2 Xt CCF 253340
2.2.1 IS4 siRNA B 5452

PO AR AR 4RI, 43 A28 F 4 LPS 41 . siSGK2
21 .siSGK2+CCF 41, %5 114 . LPS 411 Ff 1E % ) HTR-
8/SVneo 4fi Jifd , #% “2.1.17 Wi T 7% T Fil . siSGK2 4 .
siSGK2+CCF £ fifi %% Y4 J5 i) HTR-8/SVneo 4 g, HAA
Byt Tt BRANT AR siRNA B Y57 5l B k4T
el L AR 2R B TEC ) B e R B L #2510k RN 48 Al
siRNA SGK2 STk 355 5 559 25 40 5144 HTR-8/SVneo
A1, 75 21 B X B 41 i AN i fF SGK2 Y HTR-8/SVneo
A, 5 Yk ROl 46 WL GA-RNA ZZ /i .4 wl 20
pwmol/L siRNA f17.5 wL GA-RNA iR 7, 55 B il & 1 5
Yok 22 2 IR CE 20 min, B S INA R R, 24 h5
o BAMEST R AY IE M 514 A 5'-UUCUCCGAACGAG-
UCACGUTT-3", i M 5|44 5'-ACGUGACUCGUUC-
GGAGAATT-3" ;siSGK2 AY 1E [ 5| 4 M 5" -TAGGTGC-
TCGACTATGTCAACGG-3' , I8 5|#) }y 5" -AAACCC-
GTTGACATAGTCGAGCA-3' , &% “2.1.4" i | qRT-
PCR A5 YL 117 J 20 B P9 SGK2 mRNA [ 35 /K-,
% Y J5 SGK2 mRNA [ 363K /K1 ik IR T 46 YLy, 36
B SGK2 AT AIK" . B Y4 J5 1) HTR-8/SVneo 41 fifd
PL6X10°4/mL /4% B3 R0 F 6 fLAR 7, D5 100 wg/L
LPS () DMEM 5¢ 45 35 3£ 100 pL £53% 24 h )5, siSGK2
ZH 4R M0 A 100 wL A4 1% DMSO, siSGK2+CCF 2H 4 it
JmA 100 pL #9 1% DMSO+100 pL f% CCF (400 mg/L,
CCF AR P A A Bl S g0 1) o £ A 4n M 55248
Rigt 24 h TR S sk . AN 5 B fL, L i
53,
2.2.2 R SGK2 & 41 i HE 5 7K S AS

WO K A AR 0, 322,217 30 F ik v %
Yo BR2Y FE 2127 T Iy A I A A A A AT R
2.2.3 R SGK2 Ji5 2 fild WNK {55518 i K it B Ab AH G
B 1 HT mRNA ARG

PO B A KB A, 32 2.2 17 350 F ik v d i
o PR2Y HEC2. 147 IR R RN A A A i WNKfF 5
T % R i AL AH 56 2 T mRNA [ 38 K-
2.2.4 B SGK2 Ji 20 B £ b AR I Hi 57 G

SR FH O A B ASCREI o IBOR BCAE K  Anie  di
“2.2.17H0 FTIEAYAL FEY A2 TR 24 h e WA
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JL, o B R 5 R o7 3 7] 5 106 B A B4, A 5 20 240
L BARSEN (S f8) R GO (LL6) IR 21 /4008
SR B LG DA R R RS i o7 (3R EL (B R IR 7R 2
PRIZ R A B FL A AT ) o

2.3 CCF %t RSA /IR B 220

2.3.1 /NEEEL 5952

S SRR AL/ BURSA BRI, /NS By PR 1 75 1
Ji 5, 20 HEtE CBA/J /NS 10 HEYE DBA/2 /N R #%
2: 1 B RACTA H RSA BT 4 HfEr: CBA/T /MRS 2 1
etk BALB/C /INER A% 20 1 G Z8 3 e FA) S TE AT R ASE AR
FAZEW AR R E BT N A, 25 T W R
o BB IC AT IRES 1 R, DAEIRES | KPS F 20 1
RSA IR CBA/J /N BHAIL 53y 5 41 - TR 2 (A R Ko
H) . CCFEFHIH2H (20 mg/kg CCFH#EH ) .CCF &7 540
(40 mg/kg CCF# ) .GSK 41 (10 mg/kg GSK650394 7
Ji T ) Ve A 45 24 4H (40 mg/kg CCF #E H +10 mg/kg
GSK650394 JiE s v 51 ) , B4 4 H 3K 4 FIE 3 I JRAs
INERAE RS R (A= 3R KIE S ) o BT A/ NREER T L
W, FF 4L 14 do CCF My & &% & 2 % SCHk [19],
GSK650394 [ 751 15 B 5 2% SCHik[20] .

2.3.2 /NEURIGE TREL 3 BB E R IR 53

KIRAB 45 R 5 A FEA- /N BOT5 e 8 54913
SEFLWRIG A REL I IO IR IG R WG IRE T
BTSSR [21] TR IGFIWRAE R - i BRUATE 588
B R LTS A AR e IR, g™, R
JiG TR A < I I AR S 4 /0 | 2k 25 0E IR IR B
SN REE RNl - F AN S T TR SRl (17 L L
2.3.3  /INEUFE N IR R B AL g%

KHHE Bk igs . s a a4 il 15
MELHE, BT 4% Z R PP [ E 24 h, & —HOREW)E
HATA R PR WY, S B SRS
J& , TR ARG YL 10 min; 2K vk ERIR L BEALFE 30 s
KRR B , PTG 5 min; fRIKZBEE 2 1%
JiE 7K 5 min, — W VE 10 min J5 , B A EEA IR B L 48
FH 58/ INBR L F R IS 28 S st B A
2.3.4 /NRFE N IRA1Z0 WNK {5538 % S i sk AH 6
U FI mRNA B

OY B A /N A B R, #042.1.47 0
J5 A % 20/ 0N BB A IS ZH 20 WNK {553 JH B gt st
AEAR S I HI mRNA B35 7KF
2.3.5  /NEUTE PR 2L A H 7 A AS I

SR FH T 2 AN M ASCRE I o BUAS 2/ B 22 0 7
PIEZH 2, By R B0 BBGE B L&, A 96 FLAR
) AL A SRR B 98 AR B TAEW, T 37 °C .
5%CO, 21 F BEEIE 30 min; DL PBS ¥E% 2~3 W,
F2242.2.47 TR AR5 2H /N BRI SR AR R LA
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24 GitF4biE

% M1 GraphPad Prism 8 {2 &1, >k H] SPSS 25.0 %k
HHATG T TR BORNE B IES S L x s TR,
Z A 8] FeACR FH 5 22500, i — 20 PR LL ARk HI LSD-¢
R . KK a=0.05,
3 H#HE
3.1 CCF X} LPS55H) HTR-8/SVneo 208 HI 2201
3.1.1  CCF X2 L4 5 A5 M

2520 \LPS 2 .CCF 4 .GSK 4H .CCF+GSK 41 41}y
TETERA0 4 (96.10 £ 3.68)% . (56.21 + 3.93)% ., (86.41 +
2.77)%.(43.98 £3.02)% .(72.25+5.56)%(n=5), 5425
P14 L3¢, LPS 2 20 i A7 1% 5 B 3 P AIK (P<<0.05) 3 55
LPS 41 L3, CCF 21 4 M A7 5 o 25 T, 1 GSK 4 4
A7 1% 2 5 2 PR A (P<<0.05) ; CCF+GSK 41 40 i A7 7% %
A GSK A4 ik E (EAHIKTF CCF 41 (P<<0.05)
3.1.2  CCF X4 Jifi v SGK2 5 WNK1 . WNK4 355 37 1%
Al

B PE DO E A SR A R (R 2) R, A 4L
B, LPS 41 41 g v SGK2 5 WNK 1 A WNK4 Ay 3 5 v 7K
38 I SRR (P<<0.05) 5 5 LPS 41 He 4, CCF 4 4t vp
SGK2 5 WNK1 A1 WNKA4 {4 358 {57 7K 44 5 25 T+, il
GSK 21 4 i v SGK2 5 WNK 1 Fll WNK4 i 2 58 37 7K -
2 4 2 P AR (P<<0.05) ; 5 CCF 41l #5¢ , CCF+GSK ZH 21
Jifd 1 SGK2 5 WNK1 F1 WNK4 1258 37 7K F- 24 i 35 /%
R (P<<0.05) . BRTH M, Fye 9 St A (&1 AT 5 3 A%
SCH UL AERS B4 B R R A B B R 1
R2 FBAMAMBRERNEEEMERLE (x £5,n=5)

415 SGK2WNKI ek i SGKY/WNK4 i Fk B
A4 1.01£0.02 1.00£0.02
LpS# 041£0.10° 0.51£0.09°
CCF4 148£0.16° 1624015
GSK 41 0.11£0.03 0.1240.04°
CCF+GSK 41 038+0.10° 053£0.11°

a: F2 4 S, P<0.05;b: SLPS4H 4%, P<0.05;c: 5 CCF4H
A, P<<0.05,

3.1.3  CCF X 2 Jifd WNK {55 38 i, Wi S0 AH OC B 11 AN
mRNA KA 1500

Western blot 125 (3¢ 3 [&] 1) Fll qRT-PCR i (3 4) kil
ZER R, 525 (4 e, LPS 4400 SGK2 . WNKI
WNK4 . PRL . IGFBP-1,0SR1.SPAK %5 |1 #l mRNA [ 55
IRIK -2 i 2 FRAK (P<<0.05) ; 5 LPS 2H %5, CCF 20 40
Marh IR AT mRNA (28K 34 1 245, 1 GSK
S R R T mRNA [ 32 55 7K OF 2 15 2 A%
(P<<0.05) ; 5 CCF 4 b #¢ , CCF+GSK ZH 4 it vp |-k &
1A mRNA 928K 3 B 2 FR (P<<0.05) .
3.2 AR SGK2 ¥t CCF 2531540
3.2.1 AR SGK2 X 41 14 5 F14) 52 il

25 4 . LPS 4H .siSGK2 4 . siSGK2+CCF £ 4 Jitg 1)
FEERI 4 (97.09 £ 2.94)% . (54.88 £ 3.37)% ., (22.28 +

TEZED; 202545 36 4 191

*3 HHMEPWNKESER WELEXEASR
HKFELLB (x£5,n=5)

) SGKY/ WNKI/ WNK4/ PRL/ IGFBP-1/  OSRI/ SPAK/

: PB-actin PBactin P-actin PBactin P-actin PB-actin PB-actin
A4 109£0.05 106+0.08 108+0.05 104+006 102+0.07 105+0.08 1.03+0.06
LPS#] 0455005 0.53£0.06* 049£0.09* 032£0.04* 0.57£0.06* 0.48%0.08* 0.51£0.10°
CCPY 0.82+0.09 0.73+0.08 0.86+0.10° 0.65£0.09 0912011 087£0.11" 084£0.11°
GSK 4l 024003 0334004 0294007 0.14£002 0372005 035£0.08° 0.28+0.06°
CCP+GSKA4L 041005 047£0.05 052+006° 0314003 060007 053008 0.55+0.07

a: 525 I L, P<<0.05;b: S LPS4H 4, P<<0.05;c¢: 5 CCF4H
i, P<<0.05,

30kDa- L R —" —CTRD

30 kDa [N
S c— G —  a— PR
30 kDa [

66 kDa [E—_ SGK2
52kDa —

250kDa [ e — e g VK]

250 kDa [

130 KDa ey SH— — — — w— \VNK1

52kDa gy NP s WS o s OSRI

[
80kDa . -— ' - DA

52kDa [N )
iDe M — G G SN i

24l LPS4l CCF4l GSK4l CCF+GSK4l

Bl REAMEHPWNKESER GRLEXEER
XK E

R4 BAARPWNKESER BURALEXER
mRNA RiEKFELLB (x+5,n=5)

a SGK2 WNKI WNK4 PRL IGFBP-I ~ OSRI SPAK

SHA 2152002 2232004 208£0.09 217£011 220£015 221£014 219013
LPS4 0.59£0.00° 0.67£0.11* 0.70£0.08* 0482007 0.82£0.12* 0.61£0.12* 0.75£0.12°
CCF4L 18 £0.05° 15420.12° 1922014 1472013 2032007 2032017 2032017
GSK4l 036007 049£0.08° 04120.06° 028£0.05 0.60£0.09 039007 044+0.09°
CCF+GSK4  08140.10° 0.72£0.09° 078+0.10° 0.59£0.08° 0.92+0.11° 0684012 0.70+0.11°

a: 525 I L, P<<0.05;b: SLPS4H H 4, P<<0.05;¢: 5 CCF4H
A, P<<0.05,

2.49)% . (41.27+3.15)%(n=>5), 525 A4 4, LPS 4
SHPLAE IS % B AR (P<<0.05) ; 5 LPS 41 [b 4%, siSGK2
ZH 20 LA T R 2 AR (P<<0.05) 5 5 siSGK2 41 e %%
siSGK2+CCF ZH 2 A3 4 b 2 T 1 (P<<0.05) .
3.2.2  wfIk SGK2 X 4i fits H WNK 15 5538 % | i Ji AL AH
FR [ HImRNA F2k 540

Western blot % (3 5) fil qRT-PCR & (5% 6) i il .
N, 575 AL R, LPS ZH 40 H SGK2 \WNK 1, WNKA4 |
PRL.IGFBP-1,0SR1,SPAK % 4 Fl mRNA [ #& 1k 7K
i F AL (P<0.05) ; 5 LPS 4l Hb %, siSGK2 ZH AN fig rh
R R mRNA [ 354 7K -1 18 25 A (P<<0.05)
55 siSGK2 4H [ %% , siSGK2+CCF 4 41 g v |- 3R 2K 11 1l
mRNA Kk K1 8 3 T & (P<0.05) o BRI , i
I SGK2 J 1) 25 11 2 1 L Yk T Sl Ao 7S S 1 00— 2 i
Fevi e Bhng o A AT B R 2,
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®5 ERSGK2F&AMAEF WNKIESEE RN
BXEARIZKELR(xEs,n=5)
SGKY  WNKI WNK#  PRU GBI/ OSRU  SPAK/

a5 . , , : , . .
Pactin Pactin - Pactin - Pactin - Pactin - Pactin - Pactin
A4 1072007 1062006 107£0.08 105£0.06 102£0.06 103£0.05 1.04+0.05
PS4 047+0.06° 048+0.08 0.5120.09 040£0.06" 0.54£0.08 050£0.11* 046%0.09
siSGK2 4 0212004 0.19£0.03 0.15£0.03° 016£0.02° 0.14£003 0.18£0.04 0.17+0.02°

SISGKMCCFAL 035006 031£0.05° 032+0.04 029£003 0274006 033005 0294004
a: 575 (41, P<<0.05;b: HLPSHL LHE , P<0.05;¢: HsiSGK2
41145, P<0.05,
#®6 MK SGK2/F&AMME WNKIESEEE BEL
X EE mRNA RIEKFELLEE (x +5,n=5)

Eibl SGK2 WNKI  WNK4 PRL  IGFBP-I  OSRI SPAK

ZEHA 2322004 2282013 2.19£0.15 2074016 2201014 2061017 2.15£0.13
PS4l 105£0.12 0972002 103£0.10° 0.84£0.09° 092£0.11* 0.81£0.11* 095£0.12*
siSGK2 4 029008 031£0.08° 0.26+0.07 028+0.06° 023008 0.27£0.06 0.22+0.08°

SISGK2+CCFAL 053£0.01° 0.61£0.12° 049£0.12° 0.52+0.04° 0.58+0.13 0.63+0.13 0.61+0.15
a: 525 141, P<<0.05;b: 5LPSHL #E, P<0.05;c¢: 5siSGK2

20 1A, P<<0.05,

3.2.3 MR SGK2 Xof 4t it Hr Z kAR Dy BE 1) 52 )

25 140 \LPS 4 .siSGK2 4H . siSGK2+CCF 41 4l fifd
2178 9 o BE LA 43 51 o 11.53 £1.81,3.03£0.26.,
2.16+0.17.5.37+0.61(n=5), 5214 b, LPS4H
41 i v 1 /4 58 i B LU I 2 IR (P<<0.05) ; 5 LPS
ZH HO# , siSGK2 2H 2 Jif Fb 21 /4 ¢ 0 B oA i 5 R AR
(P<<0.05) ; 5 siSGK2 4] He 45, siSGK2+CCF 21 4 ffd Hh 21/
SRR FUAE 3 T (P<<0.05) . FRFRS iR, 3o
£ L T T e AR SR T AR R v B R T B R
BRI 3.

3.3 CCF %t RSA /NG B 220
3.3.1 CCF Xt RSA /NI URES JRy 52

5500 B2 LA, B 2 /N ROV IG 2 DR 3 i 55
D BRI RO W3 N (P<<0.05) ; SHAIZH
P, CCF A . o 7)o 4 /N BRIV G B R BRI 16 B 5%
EH 2 | BRI W1 (P<<0.05) , Tl GSK 41 L)
AR AL (P<<0.05) ; 5 CCF & i 4l 1k,
kG 25 25 4/ N BRI 6 R TG IR 808 1o 5D, Bk
JRNGE B 3N (P<<0.05) . Z55RILET,
x7T BHNREBRERY GEREREZRERELE

3.3.2  CCF X RSA /N5 P IBE G 14 K gt Ak rré) 5 i
HE Y25 55 (18 2) s, % BB/ IN UG 12 P i
gurh AT S S5 M SE % HA P HES , A0 A a) 4 b K%
JRLB €4, 15 55, TS B B 00 A8 5 55 %) A LA, A
TR ZH /0N BRO 1 F P BB I A AT 200 L R R
7 R0 AT 3 A AR SR B B R B A, B A Al
FRLIRBE B 4 1 4 s Bk AR 5 SRR ALZH LU, CCF AR
o 7] ik 2L /N BB PN R 2 R R i R A i R B K AT
GSK 41/ BT 5y st 4 ANt Ak RS itk 5
CCF 41 LA B 2 25 40/ N BRI 5 PR RS 2354 B Wi R AL
RS AL

CCF R #41

D. CCF il 4l E. GSK 41 Fﬁ%é’é‘?ﬁé’ﬂ
Y Sk BT RN TR S
B2 HHNMRFEHESHRBRN HE f&8 2R E
3.3.3  CCF Xf RSA /)Nl WNK {5518 % i Ak A 56 25
FI AT mRNA F35 A5
Western blot 5 (3% 8) Fll gRT-PCR 32 (3¢ 9) K&l 4% 11
R, 5T R bR, B 2 /N B TR Y R A 4
SGK2.WNKI1,WNK4,0SR1.SPAK .PRL I IGFBP-1 &
1 F1 mRNA 35 7K - 34 1 2 B AIK (P<<0.05) s A4
A, CCF AR . s Ml i 4l /N 5 N IRAL 20 iR B 1
M mRNA 9 Rk 7K V34 i 2 Ft i, 1 GSK 47N R 8
NI 2 | R P T mRNA 4 334 7K V-2 i 3 B A
(P<0.05) ;55 CCF @l a4l g IR h 254U/ P ey
I EEZH 2 b | R 7R R mRNA 19 26 35 7K - 147 i 3 A1
(P<<0.05) . BRT/miMe , 25 11 208 Ha vk &1 AT 3 ok A S0
T AR R vh B D AR R A A B 4
%8 HHNRFEHNEAL T WNKIESIEEE i fE
UHREEBRIEKFEILE (x+s,n=4)

(xts,n=4) sl SOKY  WNKI/  WNK4  PRU/  IGFBP-I/ ORI/ SPAK/
Hil R TIRA TR & Bactin - Pactn  Pactin  Pacin Pactin factn Pectin
AL 140040.82 12254096 1.75£050 pipiee 109+0.08 1.07+007 1.05£0.09 1041007 101£010 1042009 1.02+0.08
fRg 6.00£082 52510508 4004082 fRA 0341006 044+005 0561005 0324005 048005 0374006 041£0.05
sl 9.00£0.82° 725£096" 300£082° CCFERIEA 0524007 0632006 0.78+007 0602008 0.71£008° 0672007 0.58+009°
CCRFflgA 1175£096 1100082 250£0.58° CCFEMIEA 08920100 0792009 093+0.11° 0862009 098+0.11° 081£0.12° 0.74£0.11°
GSK 41 500082 400£082° 425£050° GSK 4L 019£0.04° 0324006 037£0.04° 0174003 029£0.04° 0234004 027£0.03
kAH2H 6504129 5251096° 350058 BEAMA  030£005 0491007 058+006° 036£005 045+006° 042£0.05 044007

a: SXTHRL A, P<<0.05;b: SHERILL LA, P<<0.05;c: 5CCF s
e e, P<<0.05,
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a: X HRZ LU, P<<0.05;b: HHEIRIZ LU, P<0.05;¢: 5CCFi
Fl 4 He g, P<<0.05,
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K9 BRANBRFEANBEHALA S WNKIESIER W
KX EE mRNA FiEKELLER (x+5,n=4)

am SGK2 WNKI  WNK4 PRL IGFBP-I ~ OSRI SPAK
BijiE 2262006 2341020 218£0.05 2132012 210£014 216£0.12 2211013
R 0.65£0.09 0.72£0.10° 081£0.07 0.53£0.09* 0.6820.09 07420.10° 0.8620.11°

CCFEAIEEA 1382007 1532018 16810120 147£0.11° 17140.14 1394013 142£0.15°
CCFAMIRA 20650200 1932017 22050100 2122017 229£012° 2102016 224£0.16°
GSK 4 032£0.10° 0542006 053£0.06° 028+0.1° 048006 039+0.14 045£0.14°
WAAAA 074012 08020.04° 0771008 0.61£0.10° 0751008 0.77£0.14° 089+0.14°

a: 5% AL AR, P<<0.05;b: SEIBIL H4E, P<0.055¢: 5CCF#S
Al b, P<0.05,
3.3.4  CCF Xf RSA /N 5 AR AL 2L SRR D) RE 1Y)
Al

X REEH BRI ZH | CCF K57 & 20 . CCF fm i it 41
GSK 41 WK A 4 25 20 /N B 5 N BB S iR 21/ 9Ok
S BE LU AE 43 9 A 10.47 £1.00,3.71 £0.36.5.31 £0.51
6.95+0.89.3.08+0.32.5.08 £ 0.55(n=4), 55X
L RSN e e A S N EAWE S ot 1Y A R |- R4
FIER(P<0.05) ; SHRIAILH LA, CCFAIR . =i 7 i 4 /1y
LT B A A 4 (R 21/ 5 ' i B OB Y (8 3 T i
GSK /N T 5 IR U (i 21 /405 B LU M 2%
FEAIR(P<<0.05) ; 5 CCF sl i 2 Lu s BRA 2 25 2 /N B
TE L 21 9 21/ 58 ik B FL A B 2 R AIT (P<
0.05), BRFRema , i 4 i 1 ml i ask A SO o1 — AR
Bz ha i R A B AL 5
4 itig

RSA JE UL URIAHE WL IT RAE , B m . Ik,
H R BNIRTT vk R I T ROR R AP
At YRR EIE  RSA W 5 BEAOR R SUMN M E
KIS A G, ARG RS o 23R 0], 22+ HA
BEFEIT R R R G S5y ™Y, CCF AR b H: 32 B3 o
g7, AR 3,429, R, AHFSY ST CCF g
2 RSA PRI

SGK2 st — R 22 TR /J B , ARGk 5 2k
P LR 2 VA OC 5 1 WNK {5 5538 B — 2 R 2 20 ik 7y
B8 B TRV S A M AT Y B O A,
HWNKL 8% ff DA BB IR 5 5 PR 5356 I 240 i gt i
fb TR, 5 ERAS XIS R 221 Re 1 %)
AHOCM WNKA T 5 4 U 391 5 1 e 2 VD AH G, AR
7% A1 BN R 1) 705 56 K1) FH GeneMANIA %5 4 7l 5
SGK2 H AR08 Ar #4556, WNK 553 i
Al g2 SGK2 M HIHE A 2 — A 5 38 2o Ao e Hi 3t
TEN S 45 IS T SGK2 5 WNK1 . WNK4 7778 B 4%
HAERAR

RSA 5 ey i AL S B VIR OC . i Ak 245
"B P R I 4 L A A A gt RSS20 i ) 3 e, e AR R 2

TEZED; 202545 36 4 191

A2 W50 N5 AR MRS 8 A ML A o I A S A 1 Rk 1

i, PRL AN IGFBP-1 {225 BiH™, fEtit R Ed it

IGFBP-1 il PRL [ 2 1A 7 15 PN 5 58 AL AR e R A

R BRI IGFBP-1 A PRL AT 5

(e A8 b7 . OSR1 5 SPAK ¥k WNK il 1) 4 ¢

TR, Horb OSRI7E T B IR P Rk 8w, 5 T E N

JEEHE BE R R T4 G s SPAK AT I8 5 B R R S M [m] % i 2

FIBERR AL KT, BT 2 SR ", AR STk —2P

(5 5 2 B, LPS 1 LA 5 HTR-8/SVneo 4 il WNK i

% K ERBEAR AR OC DA 17K PR ARG, 15 T SGK2 41 il 7510 m]

— P REAR 3R R 7K F- s CCF Al 2 i WNK G 5 S It g

FE A 56 K T 1 26 38, 00 5% SGR2 Al 57 i 1E D o e fik

SGK2 J , M A4 RE I AR, SR T3, L WNK f55

3 % B W5 FRE Ak A OG PR - 8 38 4 [ AIK s CCF W] 0 A% R AR

SGK2 Xf 4l L (5 0 . DL b 5256 3R W], CCF REfS - 1

SGK2, b8 WNK {5 51t e, 2 1 i 12k 200 MO8 52, 0 /12

JIPE T

AW ST N T 25 R, 5 X RRAH L, A2

/NERUVR IR PR A IR RO 250D, 25 R Wi i 25

0 s SGK2 4 il 50 m] it — AL I E /) U RS A5 48 CCF +

T R NG A RANE IR W& R, R IR 3%

/b . HE Y0 W 52 8 CCF Al LU 3E 2 P BE 25 4 ik

e AL UERE . DL 25 R ARIR  CCF 7675 I

SEFYR S AN E AR B SR T T AR B . dE—

A SR A SRR, BB ZH /N R T E N I ZH 4L rf WNK

15538 s W FREAL AR 5 2R 11 A mRNA FR5 35 i 5 FR I

il SGK2 nl T £ WNK {5538 i | 358 B AL AR 5C 2 11 A1

mRNA Fih i — /0 ; CCF 1] {ff WNK {5538 % i K

A FIFI mRNA 3K BETH o 1ot SRS

SERAANR , CCFAR e 1) 20/ B 78 IR U h 2ok

NG R ATE S N VN = LSRR 0T e

W/ iE— B UESE T CCF X RSA BV

Z5 1Tk, CCF il #4175 SGK2, I WNK {5 53 % ,

e b7 5 AR IRAL , HE TR RSA
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