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Lycium barbarum polysaccharides alleviates cisplatin-induced granulosa cell injury by

downregulating miR-23a

LIU Liuging', WANG Kun', WANG Xueqing’, DU Bingxin’
'College of Traditional Chinese Medicine, *College of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China; *Department of
Gynecology, Anhui Hospital of Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Hefei 230038, China

Abstract: Objective To evaluate the protective effect of Lycium barbarum polysaccharides (LBP) against cisplatin-induced
ovarian granulosa cell injury and investigate its possible mechanisms. Methods Human granulosa-like tumor cell line (KGN)
were treated with 2.5 ug/mL cisplatin for 24 h, followed by treatment with 100, 500, and 1000 mg/L LBP, and the changes in cell
viability, apoptosis, level of anti-Miillerian hormone (AMH), and cell ultrastructure were detected with CCK-8 assay, flow
cytometry, ELISA and transmission electron microscopy. The cellular expressions of Bax, caspase-3, Bcl-2, and the PI3K/AKT
pathway proteins were analyzed using Western blotting, and the expression of miR-23a was detected with RT-qPCR. KGN cell
models with lentivirus-mediated miR-23a overexpression or knockdown were used to verify the therapeutic mechanism of
LBP. Results Cisplatin treatment significantly inhibited cell viability, induced apoptosis, decreased AMH level, caused
ultrastructural abnormalities, increased Bax and caspase-3 expression, and lowered Bcl-2 expression in KGN cells. Cisplatin
also suppressed the activation of the PI3K/AKT signaling pathway and upregulated miR-23a expression in the cells. LBP
intervention obviously alleviated cisplatin-induced injuries in KGN cells, and in particular, LBP treatment at the medium dose
for 24 h significantly improved KGN cell viability, reduced apoptosis, enhanced their endocrine function, and ameliorated
ultrastructural abnormalities. Mechanistically, medium-dose LBP obviously activated the PI3K/AKT pathway by
downregulating miR-23a in cisplatin-treated cells, subsequently inhibiting Bax and caspase-3 while upregulating Bcl-2.
Overexpression of miR-23a weakened while knockdown of miR-23a significantly enhanced the protective effects of LBP.
Conclusion LBP alleviates cisplatin-induced apoptosis in KGN cells by inhibiting miR-23a expression and activating the PI3K/
AKT pathway, suggesting a potential therapeutic strategy for ovarian function preservation.

Keywords: Lycium barbarum polysaccharides; miR-23a; KGN cells; cell apoptosis; PI3K/AKT signaling pathway
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PP BRI (GC) A7 , HLk — R4 VE R 54
il GCTA —E KRR,

/N RNA(miRNA)ES S AR sk 8
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U miRNA JHEAVE A s, LBP J& 7538 i R e
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AR50, I, AW R A S B0 E T RE
MGC RT3 R % VI A miR-23a, [l 1% LBP 1] DLl
I JE T miR-23a iR IE A GCHifh . BTttt
SRR 2 AR R AL B () GCARAS , ELA b P2 51 3222
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+LBPHI F MK FE A miR-23a 40 , KSR =5 GC 1Y
W AT RG  PIBK/AKT 15 538 % 1 2 18155 Il LA K%
miR-23a (R ILKF-, B E ARG RNA E IR AR
ELBP I DRV EAE S T-HLH A BRE D e
TSR BT S L TR

1 #HRFR T i%
1.1 3tk

AIURLZH LA e 2 L 2 (KGIND 2R A rp R B
A ZE (P I

P B I R 2R A FRAS RIS, A4S
Lv-miR-23a-3p-mimics A FH B 4% i Lv-miR-23a-3p-
mimics-NC, Lv-miR-23a-3p-inhibitors A H: Bf] ¥4 X} i#
Lv-miR-23a-3p-inhibitors-NC. f#/]» RNA (miRNA) 5|
Y A TAA PR R R

LBP Jiit41(CDDP) (MCE H[® ik oo kB 2
FHEABRA R o a4 103 . DMEM/F-12 $5 57 £
(Gibeo) , B R GULA AL AEYHAARAFD i
W% % (Invitrogen) , 4 314010 £2-8(CCK-8) (V1.
IR AE YA AR AT PR F]) , Annexin V-FITC/PL{#
TR R & (BB B AR B A BR A | |, et
RIPA 22 i BCA £ F R B2 1R & G = R A=
P AR B AR ] ) ,PBS(Hyclone) , $it 1 #1  &
(AMH)ELISA %7 & GRS AW TRAFRA R,
TRIzol iR | & (Invitrogen) , PrimeScriptRT i 7 &
(Takara) , Novostart SYBR qPCR SuperMix Plus
(novoprotein) , 5 f —Fil LM B HG 5 A 1b 7 & i)
% (Biosharp) , %t p-PI3K ., Pt PI3K (Bioss) , %t p-
AKT. %471 AKT (CST) , S it Bel-2, A bt Bax, S dit
caspase-3(Abcam) , fdT B-actin(Proteintech) .

4l ffl £5 #7 44 (Thermo) , ¥t =X 41 fifg 1% (Becton
Dickinson) , B BRI (RN KL A A Bl 24 B A PR
Al L B R 5 2R R B DAL (R BGE SUNER A%
FHRAT) 88 Wi (OLYMPUS) , i 5 ey 7 i s
(TEM) (HA H LA D, P A MLk R ), B AHAL
Morada (Olympus Soft Image Solutions GmbH) , % i
PCRAL (LM A AS B A BR A ) | H i v 250
B APRH A VR ES OO O] T FEAR DL RS il i A BR A
A ), 96 E & PCR 1Y . NanoDrop 2000 43¢ )6 £ 11
(Thermo Fisher Scientific) , flfLARE/RE AL ChTH B
JERALES AT PR D) FUKAS  HL R e IS (it R AR}
BABRA T B g CRN T AR ), B
AL (RS R A TRAFD .

12 7%

1.2.1 4a7%) % ih it A KGN H 48R 69 5 KGNTE
S 10% 84 175 . 100 U/mL #5725 2 G #10.1 mg/mL
WA EE 2 Z 1) DMEM/F-12 B35 Jrh i 55 8 T 37 °C.
5% CO, PP T R BRI T 5556

BB M S 4 - 25 HAH (NC) 04 1.25 pg/mL
2H (CDDP 1.25) %A 2.5 ng/mL 20 (CDDP 2.5) . Jlii%A
5 ug/mL 41 (CDDP 5) Jiii41 10 pg/mL(CDDP 10), 4%
HArHIALERO (12 24 48 hjiT, it CCK-8 A& A pE#:
DT e A0 R e AR TR, M 7. KGN 473
[ ElR
1.2.2 LBP A& i ik R A 2 ad K& KBt K i4n
M55k 520 25 FIZH (NC) EEH2H (MC: CDDP) \LBP AL
FHE2H (LBP-L: CDDP+ LBP 100 mg/L) .LBP F15| 4
(LBP-M:CDDP +LBP 500 mg/L) .LBP &5 &4 (LBP-
H:CDDP +LBP 1000 mg/L) ., MC } LBP 45 41
T 1.2.1 i A R R A e A B (T A T
KGNS, J5 LBP A4 5351 T ARl B LBP Ah
LBP 4b#f 12,24 .48 hJ5 #4153 5l 4T CCK-8 Kl , LA
A LBP A AR o S
123 EmaEsgE KAy s .= 4 (NC) .,
Lv-miR-23a-inhibitor- B ¥4 X} i 21 (inhibitor-NC: il A
10 uL Y Lv-miR-23a-3p-inhibitor-NC #1755 4 ) . Lv-
miR-23a-inhibitor £ (inhibitor: /il A 10 uL A% Lv-miR-
23a-3p-inhibitor #1744 4% ) .Lv-miR-23a-mimic-B X}
ME2H (mimic-NC: A 10 pL () Lv-miR-23a-3p-mimic-
NC #4754 ) Lv-miR-23a-mimic ZH (mimic: Jill A
10 puL (%) Lv-miR-23a-3p-mimic $FA7H ) . & 2H 55 Y
48 hJ , # i qQRT-PCR A5 miR-23a % 3R 1K 55 TiF 4
1.2.4 12574 KGN s #9444 LBP 432 BL 20l
G T A FZL(NC) FEAIZH (MC: CDDP) \LBP 41
(LBP: CDDP+LBP) . Lv-miR-23a-inhibitor-NC+LBP
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(mimic-NC+LBP: Lv-miR-23a-3p-mimic-NC #% %
+CDDP+LBP) . Lv-miR-23a-mimic+LBP Z (mimic+
LBP:Lv-miR-23a-3p-mimic 5% %t+CDDP+LBP) . &%
BEFE YLV IA] 1.2.3, A7) St AL BER [A] [R] 1.2.2, LBP
TRITRIL.2.2 T AR AR AR A B K
1.2.5 CCK-8#&ml tm it & /1 WLAE A5 ZH AN , K 4 e ol
HETF 96 FLAR (5x 10° 4 HfL/AFL ) 22 41 i B2 B i FLUFS , 5%
CO,,37 CWE &, & B F Mg, AR
[FIH]J , FEFLANA 10 WL A CCK-8 5] , 4kSE 537 1~
4o TERFEE SRR IASC A5 F LA A e TRIE
WA AL FR-E .CCK-8).

1.2.6 Annexin V/P1JA T X, 7] &4m) a f 8 = UK
ETF D 40 M - ] PBS HE B . AR PRI & i,
Annexin V FHIBAL R BE (PT) A G @ U0 T-4iiE . 18
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1.2.7 ELISA ix#m AMH {&#E ELISA #3145
KR 23 - AMH F7KF-
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PRk . WSCERANIEI T ZI [ 2 2.5% I W 24 h,
1% BRI 5 [ 5E 2 h, SR 5 F 70% CBEBE R A Y (5 3 h, I
G K I, (3R AT R B () JE
70 nm, Y] AL S Hy leica UC-7) Y1 TF-4efa, FHRRLA
A AR T 2544

1.2.9 RT-qPCR % #7#m miR-23a &k FIRHIE R
VI TRIzol 3 6 , M RFZH 2467 1) KGN 4H it 4
BUELRNA, i i NanoDrop 2000 Il 52 $£ Bt RNA it 3k
J& . ffi ] PrimeScriptRT &7 & 1T cDNA & AL, JH-7E

=1 IFEEHALIRO0 (12 24 A48 h IS RAMENEH

Bio-Rad CFX96 £ 4t [ ffi | SYBR Green Master Mix
(Takara) 5€ il gRT-PCR., RT-qPCR i AU Ak 404
PR .95 “CAEME 15 5558 “CIE & 305572 ‘CHE(H142 s,
FT 2P A miR-23a AT ik i, IR 5 U6 1Y
FkbrEfk . 51U :miR-23a-3p, 1E[7] : 5'-ACACT
CCAGCTGGGATCACATTGCCAGGG-3'Fl1 5 [f1] : 5'-T
GGTGTCGTGGAGTCG-3'; U6, iE [fi] : 5'-CTCGCTTC
GGCAGCACA-3' 1 ) [f] : 5'~ACGCTTCACGAATTT
GCGT-3',

1.2.10 Western blotting 742 & & &5 {24 i 7F
A 1 mmol/L PMSF Ky RIPA % fi# 2% ik b 244 , 18
i BCA # PR BE e i) ol e 2 U BV B2 . S5y
[ BI7E SDS-PAGE I ] 12% BER 3125 . HLTK I 4%
BERH L BN R — 9 IR . A 10% JBEAR 2F 05 (78
PBS,pH 7.2, 0.1% Tween-20) Fh 314 2 h, SR J57E 4 °C
TP B, Bl J5 7E E R T B o Sk A A
B 1) T (PioRside B IgG, M4 1:20 000) 1 he
B A Ak A R R A 25t I FH Tmaged 3K
AT 2 AT . B A —BT R 9T p-PI3K(1:500),
Pt PI3K (1: 1000) , T p-AKT (1: 2000) , T AKT (1:
1000),HtBcl-2(1:1000) , 470 Bax(1:1000) , %t Caspase-3
(1:5000).

1.2.11 %3t i SPSS 21.0 i Hik ot i 451t
M. TR TEOR B AR 22 3R SR Ry 25500
TP 24 E) 255, P<0.05 NESA G ITHHE X,

2 #R
2.1 44445 KGN ) fa e & H

it CCK-8 A6, 7] DA% KGN 7 77 A4 495 L
A — 5 P AR A R P RO (3 1, 18 1) o AR Y
AN [R) Ah B B B0 3R AR v B (1C,,) L 8%
2.5 png/mLITAAAEFE 24 hh f5 BEsc i st )y 2.

Tab.1 KGN cell viability after cisplatin treatment at different concentrations for 0, 12, 24, and 48 h (n=

6, Mean+SD)
CDDP exposure duration(h)
Group
0 12 24 48
NC 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
CDDP 1.25 0.97+0.15 0.87+0.10 0.65+0.07* 0.61£0.07*
CDDP 2.5 0.98+0.14 0.77+0.09" 0.50+0.03* 0.4140.04
CDDP 5 0.94+0.12 0.65+0.08" 0.42+0.03* 0.28+0.04*
CDDP 10 0.97+0.10 0.55+0.10" 0.32+0.03* 0.25+0.06"

*P<0.01, "P<0.05 vs NC group.

2.2 LBP & -&i4a4545 KGN #9751
WEL LBP X A1 15 KGN 7641 B 5 7 7 T A e
FRR I R ARG . CCK-8 KM 25 R s,

e RS 71 )5, W& LBPYEH] 24 h 48 h#41]
UL 3 o (P<0.01, 58 2) , i% 4% 24 h i LBP IR YT i
FEIHE DA T S50
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Fig.1 IC,; curves of cisplatin in KGN cells with different exposure durations.

2 LBPAbIE 12.24.48 h G &LAHAE /1
Tab.2 KGN cell viability after LBP treatment for 12, 24, and 48 h (n=6, Mean+SD)

LBP exposure duration (h)

Group

12 24 48
NC 1.00+0.00 1.002£0.00 1.00+0.00
MC 0.71£0.04" 0.59+0.06" 0.52+0.07°
LBP-L 0.72:0.04 0.74+0.03¢ 0.58+0.07°
LBP-M 0.80+0.09 0.85+0.06° 0.74+0.04°
LBP-H 0.76%0.11 0.70£0.06" 0.65+0.04"

“P<0.01 vs NC group; °P<0.01, “P<0.05 vs MC group; °P<0.01, "P<0.05 vs LBP-M group.

2.3 LBP & -&i4445 4% KGN &9 8 —=

525 FLAUM HE B 20 22 A BE A KGN PR T %
B3 TR (P<0.01) 5 S RULTAH E , LBP 4557 52 21 41 i
AT RS, R =AM ET R B E TR &
FIE2H (P<0.01,363,K2),
2.4 LBP & &A% KGN &9 N ik zh 48

5o M, BRI KGN 0 AMH i 28 /b
(P<0.01) ; 5 #E R 20 A L , LBP 4% VA 97 240 KGN 43 i
AMH 115 B A5 3 2 oo, Horp o) i 417 o
(P<0.01,%4),
2.5 LBP & & IM4A3545 KGN AR fi 25 4y

TEM U541 KGN IEA 585 (B13) . 575
FZHAH EE, X BEZH KGN 20 it Az o i e o R E R i 2%

[A] FITC-A
iQ1: 4.22%

[A] FITC-A / PE-A
iQ1: 3.05%

Q2: 3.82% lQ1:4.33%

o, A e JE [ 4 , AL 1 s 1
I, LBP &2 Anf i sz , ZekifA

[A] FITC-A / PE-A

R3 BEKGNATR
Tab. 3 Apoptosis rate of KGN cells in different
groups (n=3, Mean+SD)

Group Apoptosis rate (%)
NC 5.27+0.22

MC 45.70+1.14°
LBP-L 29.29+0.52¢
LBP-M 16.55+0.02°
LBP-H 27.82+0.28

“P<0.01 vs NC group; “P<0.01 vs MC group; “P<0.01 vs
LBP-M group.

ZiHh s SRR A
AL

[A] FITC-A
1Q1: 4.63%

A/ PEA
@

[A] FITC-A / PE-A
1Q1: 3.19%

:21.98%

Q2: 24.49% 1Q2: 12.23%

Q4: 9.02%

Q4: 1.70%

|Q4: 5.38% Q4: 4.30% Q4: 5.59%

2 FAKGNATHER
Fig.2 KGN cell apoptosis in each group.
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R4 EHAMHKF
Tab.4 AMH levels in KGN cell in each group (n=

6, Mean+SD)

Group AMH (pg/mL)
NC 370.05+14.23
MC 45.99+2.23"
LBP-L 155.49+9.19%
LBP-M 209.59+11.30°
LBP-H 182.18+6.44%

'P<0.01 vs NC group; ‘P<0.01 vs MC group; “P<0.01
vs LBP-M group.

2.6 LBP & -&i4a4545 KGN A AL & &

525 L4l He , BORIZE A 7 T 85 11 Bax . caspase-3
LI(P<0.01), #IET-8H 1 Bel-2 FH(P<0.05) , AR
HKGNYHT 7K I0 s SACAIZAH L, LBP 45 4142 i T
51 Bax .caspase-3 FIH(P<0.01), #M#HT-8 1 Bcl-2 I
J# (LBP-L 41 P<0.01, H: 4% P<0.05) , LBP &I % KGN
(5, K 4),

2.7 LBPiA#IR4445% 45 KGN %) PI3K/AKT 13 5 i@ %

525 A L, B ZH p-PI3K PI3K .p-AKT . AKT
F AR AR Feah 1 I (P<0.01) ; S AIZH AR L, LBP-
M .LBP-H 4 p-PI3K \PI3K ,p-AKT AKT B ZE AT
iAH Fi#, LBP-L 4 p-PI3K .p-AKT . AKT f4 & (A X
Fekt i (P<0.01,%6,5),

2.8 LBP 7T 444545 KGN #) miR-23a & ik

Hos A, R4 KGN FF miR-23a [, ifij
LBP 1346577 R miR-23a 35 (P<0.01,%7).
2.9 12y A4t AR IIE

5 oR 25 YL 125 (41 KGN M HE , % % Lv-miR-
23a-inhibitor 1 KGN ' miR-23a i /b , % 4 Lv-
miR-23a-mimic ) KGN 7' miR-23a # Jil (P<0.01) , ifij
YL Lv-miR-23a-inhibitor-NC,Lv-miR-23a-mimic-NC
) KGN H miR-23aZ5 AN i 35 (6 8)
2.10 LBP i@ it 8% miR-23a &K &M 44 5145 KGN 8 2
H5 Ty fe

LA LA 25 AT L LBP-M SRS ki A, kL)
LBP 500 mg/L FH 24 h ) LBP 4b B 5 S 44 22 Ji5 2 55
5o i CCK-8 A, 1] UL7E LBP e 41175 T KGN
[ 7 REARRIR T35 in iy J64l_E- (P<0.01) ,miR-23a 1y
T A — 2 B4 i KGN 40 i 1% 1 (P=0.307) , 37>
KGN 20 H 5 7~ (P<0.01) , 1717 He sk 2 25 W W] 4 1l 555 1
LBP (A T-1E H (P<0.01,% 9, 6) . i@ it TEM IR
AR EIARIL] KGN Y o 7 g B SR | 20 A% ™ i ]
a5 FEREWTRL AR 22 28 R I IS AE LBP 4145
F k3, 1M miR-23a @I 5 LBP 41AH L ] U B 52 1)
Yu ot T R AE AN T2 1 24, miR-23a i) e Tk 4 I 5
I L LBP 4 0 ™ i ) e (7o SR A RN 22 (1% 4 i o s
AR (7).

3 BHEKGN HIBIHLE
Fig.3 Ultrastructure of KGN cells in each group (TEM, original magnification: x25000).

5 BFAKGNATHEXEQENRIEE

Tab.5 Relative expression levels of apoptosis-related proteins in KGN cells in each

group (n=3, Mean+SD)

Group Bax Caspase-3 Bcl-2
NC 0.21+0.01 0.14+0.00 0.42+0.04
MC 0.45+0.02* 0.42+0.01° 0.09+0.02°
LBP-L 0.39+0.01° 0.37+0.00* 0.25+0.02¢
LBP-M 0.28+0.03° 0.27+0.00° 0.38+0.04¢
LBP-H 0.36+0.02° 0.32+0.00* 0.28+0.00"

*P<0.01, "P<0.05 vs NC group; °P<0.01, ‘P<0.05 vs MC group; °P<0.01 vs LBP-M group.

miR-23a [ R RZ I T KGN 43 AMH [
1500, 7E LBP IR KGN ) AMH 2303 il 1)
el - (P<0.01) ,miR-23a AR E— 2 2035 T KGN
(P 3P DI BE , T Heat F R I 55 T LBP IR AR

(P<0.01,7210).

K45 ZHANAE miR-23a (R, 7T ULAE LBP
BE A 1 A miR-23a b iH A9 EERE F (P<0.01) , 5 Y
Lv-miR-23a-inhibitor AJ #F— 25~ I miR-23a [ K1k,
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M, *7 FHKGN miR-23aFKizE
Bax 21 000 Tab.7 miR-23a expression levels in KGN cells in each
-— group (n=6, Mean+SD)

Group MiR-23a
Caspase-3 R ——— 32000 NC 1.00+0.02
MC 2.50+0.13°
Bel-2 | s e T e (06000 LBP-L 1.89+0.05
LBP-M 1.56+0.06°
B-actin | WS SEEED SN S . 42 000 LBP-H 1.6620.08°

NC

MC

LBP-L LBP-M LBP-H

4 Western blotting i%#6& 40 Bax, Caspase, Bcl-2
Fig.4 Expressions of Bax, caspase and Bcl-2 in KGN cells
in each group detected by Western blotting.

6 HHKGN PBK/AKTESEREAMAMFILE
Tab. 6 Relative protein expression levels of the PI3K/AKT
signaling pathway in KGN cells in each group (=3, Mean+SD)

“P<0.01 vs NC group; °P<0.01 vs MC group; ‘P<0.01 vs
LBP-M group.

xS IBREELX miR-23a RIXHIRNE
Tab. 8 Effect of lentiviral transfection on miR-23a
expression in KGN cells (n=6, Mean+SD)

Group MiR-23a
NC 1.00+0.09
inhibitor-NC 1.02+0.07
inhibitor 0.43+0.02*
mimic-NC 0.98+0.06
mimic 1.65+0.04"

*P<0.01 vs NC group; *P<0.01 vs inhibitor-NC group; "P<
0.01 vs mimic-NC group.

Group p-PI3K PI3K p-AKT AKT
NC 0.25+0.01 0.47+0.01 0.47+0.01 0.48+0.01
MC 0.06+£0.01°  0.16+£0.01°  0.21+£0.01"  0.33+0.01°
LBP-L 0.09£0.01°  0.24+0.02"  0.29+0.01°  0.41+0.01*
LBP-M 0.16+0.01°  0.38+0.00°  0.42+0.02°  0.46+0.01°
LBP-H 0.12+0.01*  0.31+0.00°  0.35+0.01  0.43+0.01*
‘P<0.01 vs NC group; °P<0.01 vs MC group; °P<0.01, P<0.05 vs
LBP-M group.
M,
P-PI3K | s — 58 000
PIK | M e s S a| 50 000

P-AKT | (S S S | 0 000

AKT | S s s s | 60 000

B-actin | Wil WD D W W

NC MC LBP-L LBP-M LBP-H

5 Western blotting 3% # ill & 48 p-PI3K. PI3K. p-
AKT, AKTHFRIX

Fig.5 Expressions of p-PI3K, PI3K, p-AKT and AKT in
KGN cells in each group detected by Western blotting.

%% 4% Lv-miR-23a-mimic 7] 1|55 LBP R4 miR-23a i)
YEF(P<0.01,411),

2.11 LBPi#id A% miR-23a#848 KGN ¥ PI3K/AKT 1%
5 il S An 2 LR AR 5 R 6 09 Rk

miR-23a#IA Y AE4L AT 520 LBP X} KGN H PI3K/

&9 miR-23a%f KGN HHiE HFUET- R
Tab.9 Effect of miR-23a overexpression and knockdown on
KGN cell viability and apoptosis rate (Mean+SD)

Group Cell viability (n=6) Apoptosis rate (%, n=3)
NC 1.00+0.00 5.50+0.53

MC 0.41£0.03* 44.49+0.38"

LBP 0.74+0.06° 18.20+0.84°
inhibitor-NC+LBP 0.76+0.08° 17.32+0.23¢
inhibitor+LBP 0.88+0.09° 13.12+0.39%
mimic-NC+LBP 0.76+0.04° 17.64+0.35°¢
mimic+LBP 0.64+0.09° 27.62+0.73%

*P<0.01 vs NC group; °P<0.01, *P<0.05 vs MC group; °P<0.01 vs
LBP group; 'P<0.01 vs inhibitor-NC+LBP group; 'P<0.01 vs
mimic-NC+LBP group.

AKT {5 5 30 [ 140 M 08 T2 A0 C | H R B a5 .
LBP | {44145 45 KGN [ PI3K/AKT {5 53 % £ 3k
(P<0.01), 7ELFERY F , miR-23a AR IE— 2 0E T
T2 SRR I FA TR IR (P<0.01) , T d sk
M55 T LBP () _EJE/EH (PI3K . P<0.05, Hi4x P<0.01,
12 |8 8) ; LBP Al g /b 4145 £ KGN H 2 i 1= 25
Bax . caspase-3 [ 315 3 N4 A 128 H Bel-2 (K35
(P<0.01) , 7EHLHERE |, miR-23a B RAR E— 00 T
Bax . caspase-3 [k 4N T Bel-2 (38, M= 5=
RS T AR AR (P<0.01,3% 13 K19) .



© 2346

J South Med Univ, 2025, 45(11): 2340-2349

http://www.j-smu.com

[A] FITC-A / PE-A [A] FITC-A / PE-A

[A] FITC-A / PE-A [A] FITC-A / PE-A

Q1: 2.31% Q2:3.14% Q1: 4.47%) Q2: 36.33%

Q1: 3.15% [Q2: 14.13% Q1: 2.67% Q2: 13.25%
T 3 z E— B 5

< 1044 < 1044 < 1044 < 104
i W s Ui
o o o o
10° 10° & 10° 10°4
13Q3: 92.80% - Q4:1.75%|  19°3Q3: 50.64%| (Q4: 8.56%|  101Q3: 78.90% Q4:3.82%|  103Q3: 80.06% (Q4: 4.01%
100 104 100 100 10 10° 100 100 100 104 100 100 10 100 10° 108
FITC-A FITC-A FITC-A FITC-A
NC MC LBP inhibitor-NC+LBP
[AIFITC-A/PE-A [AIFITC-A/ PE-A [AJFITC-A/PE-A
Q1: 3.47% Q2: 9.17 Q1: 3.28%) Q2: 13. Q1: 3.94%)
105+ 10° 10°
< 104 < 104 < 1044
w w w
o o o
10° 10°4 1034
10°2Q3: 83.80% lQ4: 3.55% 10°2Q3: 78.68 (Q4: 4.31% 10°3Q3: 69.22% Q4: 5.48%
0 0 10° 10 10° 10° it 0 10 it 10°
FITC-A FITC-A FITC-A
inhibitor+LBP mimic-NC+LBP mimic+LBP

B 6 miR-23a%t LBP AT AT RIS

Fig.6 Effect of miR-23a overexpression and knockdown on LBP-mediated regulation of KGN cell apoptosis.
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Fig.7 Effect of miR-23a overexpression and knockdown on the ultrastructure of KGN cells (TEM, x25000).
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% 10 miR-23a% KGN 43t AMH RIS
Tab. 10 Effect of miR-23a overexpression and knockdown on
AMH secretion in KGN cells (1=6, Mean+SD)

Group AMH (pg/mL)
NC 358.92+16.15
MC 54.23+5.93
LBP 217.87+8.79°
inhibitor-NC+LBP 212.64+7.93¢
inhibitor+LBP 259.52+6.73%
mimic-NC+LBP 210.80+8.02°
mimic+LBP 163.54+5.61°

‘P<0.01 vs NC group; “P<0.01 vs MC group; °P<0.01 vs LBP group;
P<0.01 vs inhibitor-NC+LBP group; 'P<0.01 vs mimic-NC+LBP
group.

F 11 SREELAYT LBPIHT miR-23a RiIEHIM
Tab. 11 Effect of lentiviral transfection on LBP-mediated
regulation of miR-23a expression in KGN cells (1=6, Mean+SD)

Group MiR-23a
NC 1.00+0.05
MC 2.49+0.13"
LBP 1.58+0.10°
inhibitor-NC+LBP 1.58+0.09°
inhibitor+LBP 1.2040.05°
mimic-NC+LBP 1.59+0.07°
mimic+LBP 1.99+0.12°

‘P<0.01 vs NC group; “P<0.01 vs MC group; °P<0.01 vs LBP group;
P<0.01 vs inhibitor-NC+LBP group; 'P<0.01 vs mimic-NC+LBP

group.

% 12 miR-23a3¢ LBPYATS PIBK/AKT 5 S BEM RIAEH
=

AL

Tab. 12 Effect of miR-23a overexpression and knockdown on
LBP-mediated regulation of PI3K/AKT signaling pathway in
KGN cells (n=3, Mean+SD)

Group p-PI3K PI3K p-AKT AKT

NC 0.34+0.02  0.49+0.02  0.43+0.02  0.47+0.00
MC 0.10+0.01*  0.1940.01* 0.12+0.00" 0.37+0.01"
LBP 0.20+0.01°  0.274+0.04° 0.27+0.02° 0.42+0.01°

inhibitor-NC+LBP  0.20+0.01°  0.28+0.03° 0.28+0.03°  0.43+0.01°
inhibitor+LBP 0.29+0.00° 0.41£0.03 0.40+£0.02*" 0.46+0.01*
mimic-NC+LBP  0.21+0.01°  0.29+0.03° 0.27+0.03° 0.42+0.01°
mimic+LBP 0.14+0.01°7 0.21£0.017 0.14£0.019 0.38+0.01°

*P<0.01 vs NC group; °P<0.01 vs MC group; °P<0.01, 'P<0.05 vs LBP
group; 'P<0.01 vs inhibitor-NC+LBP group; 'P<0.01 vs mimic-NC+
LBP group.
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Fig.8 Effect of miR-23a overexpression and knockdown on
the expressions of p-PI3K, PI3K, p-AKT and AKT detected
by Western blotting.

313 miR-23a%f LBP LA THXE BiEX RE BTN
Tab.13 Effect of miR-23a overexpression and knockdown on
LBP-mediated regulation of apoptosis-related protein
expressions in KGN cells (n=3, Mean+SD)

Group Bax Caspase-3 Bcl-2

NC 0.15+0.01 0.10+0.03 0.50+0.01
MC 0.43+0.02° 0.45+0.01° 0.17+0.01*
LBP 0.30+0.02° 0.25+0.03¢ 0.30+0.01°

inhibitor-NC+LBP 0.30+0.02° 0.2240.03° 0.30+0.01°

inhibitor+LBP 0.1940.02°  0.14£0.04°"  0.45+0.01°
mimic-NC+LBP 0.32+0.02° 0.25+0.01¢ 0.32+0.02°
mimic+LBP 0.40+0.039 0.41+0.039 0.24+0.02°

*P<0.01 vs NC group; °P<0.01 vs MC group; “P<0.01 vs LBP group;
P<0.01 vs inhibitor-NC+LBP group; 'P<0.01 vs mimic-NC+LBP

group.
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Fig.9 Effect of miR-23a overexpression and knockdown on
expressions of Bax, caspase-3 and Bcl-2 detected by Western
blotting.
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