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89 5 & & pb2 & & 09 &L K -F (FBP1 & & & mRNA 89 F i K -F . p-mTOR/mTOR 3 £ 3% 4%, LC3- I /LC3- | 2373 (P<
0.05), 51 w7 Tt L8 KGN @92 ¥ FBP1 % & & mRNA #) & ik & AT#t mTOR & & 9 BB AL , A i ) 2 6 4
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Effects of medicated serum of Siwutang on autophagy of ovarian granulosa cells in polycystic ovarian
syndrome

SHAO Yanshe', XU Xuemei', YANG Baoqin', LI Huijuan®, JI Xia' (1. Dept. of Obstetrics and Gynecology,
Henan Province Hospital of Traditional Chinese Medicine/the Second Affiliated Hospital of Henan University of
Chinese Medicine, Zhengzhou 450011, China; 2. Dept. of Reproduction, the First Affiliated Hospital of Henan
University of Chinese Medicine, Zhengzhou 450003, China)

ABSTRACT OBJECTIVE To investigate the effects of medicated serum of Siwutang on autophagy of ovarian granulosa cells
(KGN cells) in polycystic ovarian syndrome (PCOS) and its underlying mechanism. METHODS Blank serum and different-
concentration medicated serum of Siwutang were prepared by intragastric administration of normal saline and different doses of
Siwutang [0.52, 1.04, 2.08 g/(kg-d)] in 3-month-old female SD rats. After screening the intervention concentration of Siwutang
medicated serum, KGN cells were divided into control group (without any treatment) , dehydroepiandrosterone (DHEA) group
(treated with 50 pmol/L DHEA for 48 h), blank serum group (treated with 50 pmol/L DHEA for 48 h and with 10% blank serum
for 72 h) and medium-concentration of Siwutang medicated serum group (treated with 50 wmol/L DHEA for 48 h and with 10%
medium-concentration Siwutang medicated serum for 72 h). The number of autophagosomes was observed in each group, and
protein expressions of pathway-related proteins [fructose-1, 6-
ABEEIRE W54 B2 RHEVFSE L TS (No.20-212Y2071, bisphosphatase 1 (FBP1) , mammalian target of rapamycin
No.2024ZY2073) ; {of i 49 1 I= 24 7t A A8 J# 500 H (No. o I (mTOR) , phosphorylated mTOR (p-mTOR)], autophagy-
(2021)165)
* E—1EE TIREI. OFFEIr I PP AS SR T IR N A M
J . E-mail: 15936217905@163.com
4 BEEE FATEIR ., BEITI7 10 AR 58 P94 W RTA R I . E- detected. The (transfected) cells were further divided into
mail:jixia_dt@163.com Siwutang group (treated with 10% medium dose of Siwutang

related proteins [p62, microtubule-associated protein 1 light
chain 3 (LC3)] and mRNA expression of FBP1 were also
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medicated serum for 72 h after 48 h intervention with 50 pmol/L DHEA) , Siwutang+si-NC group [negative control small
interfering RNA (siRNA) transfected cells treated with 50 pmol/L DHEA for 48 h, and then with 10% medium-concentration of
Siwutang medicated serum for 72 h] and Siwutang+si-FBP1 group (FBP1 siRNA transfected cells treated with 50 pwmol/L DHEA
for 48 h, and then with 10% medium-concentration Siwutang medicated serum for 72 h). The effects of knocking down FBP1 on
the above-mentioned effects of Siwutang were detected. RESULTS Compared with control group, DHEA group exhibited an
increase in the number of autophagosomes, an elevated LC3- [I/LC3- [ and p-mTOR/mTOR, as well as increases in protein and
mRNA expressions of FBP1, and decreased protein expression of p62 (P<<0.05). Compared to both DHEA group and blank serum
group, the medium-concentration of Siwutang medicated serum group showed a decrease in the number of autophagosomes, a
decrease in LC3-I/LC3- 1 , and increases in p-mTOR/mTOR, protein expression of p62, protein and mRNA expressions of FBP1
(P<<0.05). After knocking down FBP1, compared with Siwutang+si-NC group, Siwutang+si-FBP1 group showed a significant
decrease in cell viability, protein expression of p62 , protein and mRNA expressions of FBP1 as well as p-mTOR/mTOR, and an
increase in LC3- II/LC3- I (P<C0.05). CONCLUSIONS Siwutang can promote the phosphorylation of mTOR protein by up-
regulating the protein and mRNA expressions of FBP1 in KGN cells, thus inhibiting autophagy of KGN cells.

KEYWORDS Siwutang; medicated serum; polycystic ovarian syndrome; ovarian granulosa cells; FBP1/mTOR signaling pathway
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B R, WA BT DU i 24 LT X O SEABURL AR D A W
FRsEI , LAY BIWITIZ 7 16T PCOS BUBLHIFEHE S5
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1.1 FENE

AHIFSE i 3 2 AR A4S TY300HC 74 38 FH ALk
I H B EREA RA F) \MK3 B EEAR AT LS-
C0150 % CO, 4 ifn 3% 37246 ( 35 [E Thermo Fisher Scientific
A7) \FluorChem FC3 Bk 27 R G BERE 15 5 5t (3£ 15
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SH30023.02) ¥ [ 3¢ [F Hyclone 2 ] 5 i % 2 MR (de-
hydroepiandrosterone, DHEA ; #it *5- 252805) 14 [ 3¢ [&
Sigma 2\ Al ; U8 AH G 8 1 82 8E 3 (microtubule-
associated protein 1 light chain 3, LC3) . p62., FBP1,
mTOR ., % B2 1t mTOR (phosphorylated mTOR, p-
mTOR) | H i1 -3- Wi AR Mt Ui (GAPDH ) s B A A
BRI E AP BERR IO A L SE TSR S Bk R 1 G ht (4t
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kL FBPL /N4 RNA K HEFH X BE /N T35 RNA (it
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Scientific /Y ) .
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AL, BUSAAN, F 4% 2 R B BESER T 2R N E
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SO I IE SRR
25 HEHPEEHEXES mTOREH . FBPIEHK
mRNA FRIE# N
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ISR 1 30 g THEA T SR PN M PO A BGE JC FEL DK 90 B -
FIEPRAF AL R I b, 5% WAE Ui T = T 2 h;
VERSEIS , A A WEAH G AR 1 —$t (LC3 . p62, 7 B L A5 4
A2 1:900,1:800) | i % AH G 4 1 —#HT (FBP1 .mTOR
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R YRR IS, I A — BT (R BE LR 1:2 000) , T
37 °CTFFHE 1 hs YEE A &G, & ks &
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JRBEAE A 2 m B IR R 5K L LC3-T 5
LC3- T 36357k Fff (LC3- TT/LC3- T ) £oR [ W
P , L p-mTOR 5 mTOR ) 3 35 /K F H H (p-mTOR/
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M #5242, 47 W0 5 A 4l A B ARG, £ Trizol
RIS PR BUS RNA 24 & RIS KR
BE 45 cDNA, 7L cDNA WA AR , #E17 PCR 74
PCR J i 14 & 4 45 cDNA F) 1 pL, PCR 1E/Z 7] 514
£ 0.5 wL,SYBR Premix Ex Taq Il (2X )10 pL, 7&K 8
pL, 3520 pL. PCR X N 2% 4k 95 °C Hil 4% 4 3 min;
95 °CAEPE 5 5,60 °CiR K IEAi 30 s, HFFF 40 ¥k, LA
GAPDH J N2, FH 2 **“351155 FBP1 mRNA [ ik 7K
o PCRIIW AL W B A YR A IR A R A
i . FBPI IE a1 5| ¥ 5 51 & 5’ -CTCTATGGCATTGC-
TGGTTCTA-3", ) [0 5| #7551 k1 5’ -CGTGGCAAAGG-
ATGACTTTAAC-3' , " 34 7 ¥ K i 4y 108 bp; GAPDH
E S8 K 5 -TACTAGCGGTTTTACGGGCG-3 ',
J 18 5141 9 5" -ATTGGGCTCTTCCACACAGG-3 ',

B HE Y 166 bp. 45 5L LAX Iy 2 AT A
st

2.6 RY{K FBP1XfMU4i% & 25 I iE1E A K 52 a4 i
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37°C.5%CO. 511 T 1557 24 h, T 4 LRl 2 80% I} i
A7 4 Jf 2 e [ B M6 BRI T4 RNA R FBPL /148
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TurboFect % J¥ i 7] 2.5 uL) 1 mLiE A, P45 KGN 41 Jig
FL[RIFEE 24 h, BPAS BT BE /N RNA 5% Y 20 fifd Fn
FBP1 /N T3 RNA #% 4L 41 fifl , Western blot £l 7 3
FBP1 & IR /K3 i R e G 4 i 7228 A AN R B b 3
WA, IR e i3] 4 KGN 200 RN e 40 i 3> bl
Y1740 (L4 50 wmol/L [) DHEA 4b ¥ KGN 4 Jid 48 h )5 ,
PR 10% Hde B2 V0417 & 25 3G AL BE 72 h) DU+
si-NC £H (1 50 wmol/L (1) DHEA #b P BH 14 %} B /N3
RNA ¥ YL 4 fig 48 hJ , F5-FH 10% Hik & DU 9037 5 24 1.
WAL B 72 h) DU W) 1% +si-FBPL 41 (L 50 wmol/L
DHEA 4t # FBP1 /N T4 RNA %% JL 21 fitd 48 h )5 , F1]
10% TR BE VA1 & 25 AP 72 h) , A E 6 1R
Lo B AN, #2237 T 5 sk A i HA7 % 3R, 4%
“2.5" K J7 e LC3- /LC3- 1 . p-mTOR/mTOR #il
p62 1 .FBP1 & [ &z mRNA 1 RIEKF-.
2.7 HitFEHE

K FH SPSS 22.0 A X EHR #7413 b . L AR
WL x + s R, Z AL SR F B 2 05 22500, it —
S e 3% H Bonferroni #5 . # 36 /K #E «=0.05.
3 H#HR
3.1 MYiaEBMmETFRKENIFELER

5% BE 20 (100%) Fo %%, DHEA 25 40 i (1 77 % %
[(35.4+3.6)%] % & %% (P<<0.05) . 5 DHEA £ %58
F LIS 2 [ (34.8 £ 4.5) %] He A AR =Wk BE DU &

-+ 188 - China Pharmacy 2025 Vol. 36 No. 2

24 10775 24 20 B FR) FE TS 2R [(52.5 £ 6.7)% . (78.3 £ 7.8)% .
(81.6 +6.9)%]¥ . & ThE (P<<0.05) . Horp, i BE U
Y% S 25 1003 20240 LAY A7 R 5 e v B DU A % 2 1
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3.2 Mz &4miEY KGN A B R EXEQRIE
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AL (P<<0.05) . 5 DHEA 20 Fl%5 4 I 2 F 5%, ik
JE VU3 2 245 1T 2 240 M ) RS0 B k2, LC3-
/LC3- T B REAR, p62 B Y KT B E T (P<
0.05), ZERWK 1 K2 %1,

ALK HEZ] B. DHEA 4

C.ZEHIMiE 4 D. e 2 DU 7 25 ML 4

B1 JAMEHEREHENEHE
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LO3- | — o S—
LC3-TT  w—— G S—

P2 WD — — 62 kDa

|1

GAPDH «EES WD S— 36 kDa

XHE4L DHEA4l A FMEA PR E MY

MG
B2 HHAMMHEEHEXERRIEEIXE
F1 HHEMEPEEHEXEARELER (xLs,n=06)

gl LC3-ILC3-1 P2
TR 1.00£007 1004003
DHEA% 2411016 0391007
ZAMEY 2324017 041+0.05
R A A A AL 143+0.06" 078005

a: G IR [L#, P<0.05;b: 5 DHEAZ L&, P<0.05;¢c: 525
IMLIAF2H LA, P<<0.05,

33 MYz zmEN KGNAMPBEEREXER.
mRNA RiEHI M

5 % B2 L%, DHEA 2 40 i *f p-mTOR/mTOR .
FBP1 %5 1 & mRNA {4 32k /K 44 i 2 71 (P<<0.05) o
5 DHEA 41145 HIMLTE AL HU R, vk B DU 37 7 24 1ML 3
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ZH 40P p-mTOR/mTOR .FBP1 %5 [ 2 mRNA [ £357K
SRS T (P<<0.05) ., 25 UL S #2,

rppl WS G D b o

p-mTOR W S S S 050 kDo
mTOR S G T S 250 (D:

GAPDH G S — -

2 EMIEH TR E Y
RESLINC

B3 &AHME+T FBPI/mTOR{ESEKHEXEQRIA
HIEEKE (x+s5,n=6)

K2 K AWM P p-mTOR/mMTOR ., FBP1 E B &
mRNA FRiXKFERELE (x +5,n=6)

Xf IR DHEA 4]

413 p-mTOR/mMTOR FBPI FBPI mRNA
hipici 1.00£0.03 1.00£0.04 1.00£0.01
DHEA% 2345012 198£0.15 4534021
SAMEY 2194021 2061007 4461035
R U A A A 296+0.19% 32410.18 6671039

a: X IR i, P<<0.05;b: 5 DHEAZ 3%, P<<0.05;c: 5251
IMF 2 He e, P<<0.05,
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S0z 4 e, DU 1+si-NC 21 20 A 7735 26
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mRNA KA 22 R TG 5 L (P>0.05), 5U¥)
+si-NC 2 HL 85 , PU4)375+si-FBP 1 21 40 0 (77375 5% . p6.2
A 387K F (FBPL R [ 2 mRNA 1 3 57K F p-
mTOR/mTOR ¥ i & F& A% , LC3- I/LC3- | &3 T+ &
(P<<0.05), ZEAILE 4,553,

repl W S S ),
p-mTOR WSS S S— 25 kD2

mTOR < S S O:O (Do

LC3-] —e— 16 kDa

LC3-1] we——ll; el S (1 (Da
P62 D W — E—— ) D2
GAPDH e G S ).
JUsE7p77EN VU5 +si-NC 4L P44 +si-FBP1 41
4 FKHAMEBEFFBPI/mTORESEBEHEAER
FRIEHI R IKE
*3 FHEAMMEFIEE . BEMFBPI/mTOR {5 Si# B
HEEARIEEE (x+s,n=6)

415 WlufeifR% LC-TLC3-T  p62  p-mTORMTOR FBPIZF FBPImRNA
mopindt 100005532 1.00£006 1002005  1.00£008  1.00£005 1004000
HA+siNCH 9760613 097£005 097008  105£0.10  096£0.07 107008

T0%+siFBPI4L 4050£535  187£0.02° 0274004 0432007 0382003 0112002
a: 5P 7+si-NCAH 4, P<0.05,
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