%51 % 55 HOM R ¥ ¥ M (B ¥ M) Vol.51 No.5
1340 20254 9 H Journal of Jilin University (Medicine Edition) Sep. 2025

[XEZHE] 1671-587X(2025)05-1340-09 DOI:10. 13481/j. 1671-587X. 20250521

2 5 S A BR X & E 15 5 25 58 D BE 4% A i DY S5 B 4 240 e B I 63 1 Y
HEEREENSF

ok, K B
(Vg BE L5 — Wb B2 B A= A B 2 ) L ig g ¥ 1 570100)

[# E] HW: HUTESRNIR (SCFAs) X ZEIPELEAME (PCOS) B 5L B 40 i 451 17 1) B
LR, JFM B AT AR VE AL . 8 430 PCOS 3 FAE PCOS F 5 1Y B ¥ i v £ O S A
BN, SR SERE 92 E 8 PCR (RT-qPCR) Fl Western blotting 3% £ 0 2 F 411 B Jib 78 IR 3E K F o
(TNF-a). T#&Ey (IFN-y). HMMAZE (IL)-6 F11L-18 mRNA F14E 4 F kK ¥, Western blotting
PRI 2 Fh A R R AR 1 1R BE S (LC3)-T1/LC3- T HAEANZ K454 E M p62 £k /KW AR
W (0. 6. 12, 24 f148 mmol-L ") 38 SCFAs Z R4 (NaA). N4 (NaP) K T4 (NaB)
3 50 A BN B S BOR A0 i KGN, R 40 i 3 400 & 8 (CCK-8) k4Gl 3 Fh SCFAs A/ H J& 1E #
KGN 4 fg s 5 i vk . B GRS URL AN KGN, 0 X a4 | Jg2hE (LPS) 4 (1mg-L 'LPS). NaA+
LPS# (48 mmol-L ' NaA+1mg-L " LPS), NaP+LPS# (48 mmol-L ' NaP+1 mg-L ' LPS) .
NaB-+LPS#4 (48 mmol-L ' NaB+1mg-L ' LPS). R CCK-8 ¥k K I 45 21 41 Jf 3% 5 3% vk, B IBE 4
PEWE AT (ELISA) WA I 45 2 40 M b b e — B (E,) A2 (P) 7K°F, RT-qPCREK %
HAHH TNF-a. IFN-y, IL-6 1 IL-18 mRNA Fik/KF-, Western blotting %4 I £5 ZH 24 fE HF* TNF -,
IFN-y, IL-6 F1IL-18 % kK FEMLC3- 11 /LC3- T Al M p62 FE H F kK. 4558 54 PCOSH
F I, PCOS M P 5 W0k 40 g o TNF-o. IFN-y. IL-6 F11L-18 mRNA K 4 4 % ik /K S 1 & 71 i
(P<<0.05), LC3-1/LC3-1 LTt (P<<0.05), p62 % FFREKFREM (P<0.05) . SxIE4l b
B, ARREWE (6, 12, 24 f148 mmol-L ") NaA. NaP Hl NaB 4b ¥ )5 45 2H KGN 4 il 384 58 3% 1 2% 55
TG itEE X (P>0.05), 5 LPSH LA, NaA+LPS 4 . NaP+LPS 41 fl NaB-+1LPS 20 4 fitd 3% 5iti
WYEY TS (P<<0.05), 4008 B3 Wb E, M P KSETHE (P<<0.05), 4 h TNF-a. IFN-y, IL-6
FITL-18 mRNA £ ik K F A (P<<0.05), LC3-1/LC3-T HAAFEAL (P<<0.05), p62 %K [ FikKF
FhE (P<<0.05). 45 PCOS 3% U1 5L50R 40 i rh R 58 B 7 /K P T, IR 15 4 A . SCFAsT]
W RORE V5T T I B S5 UL 4H M e PR R AT, B i 2 A O
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Improvement effect of short-chain fatty acids on inflammation-
induced autophagic damage in ovarian granulosa cells in
polycystic ovary syndrome and its mechanism

HU Ying, HUANG Yong
(Department of Reproductive Medicine, Second Affiliated Hospital, Hainan Medical University,
Haikou 570100, China)

ABSTRACT Objective: To discuss the improvement effect of short-chain fatty acids (SCFAs) on the
injury of ovarian granulosa cells in polycystic ovary syndrome (PCOS), and to clarify its possible
mechanism. Methods: The ovarian granulosa cells were extracted from the follicular fluid of PCOS patients
and non-PCOS patients, respectively. Real-time fluorescence quantitative PCR (RT-qPCR) and Western
blotting methods were used to detect the expression levels of tumor necrosis factor-a (TNF-a) , interferon y
(IFN-v) , interleukin (IL)-6, and IL.-18 mRNA and proteins in the two kinds of cells; Western blotting
method was used to detect the microtube-associated protein 1 light chain 3 (1.LC3)- [l /LC3- 1 ratios and
ubiquitin-binding protein p62 expression levels in two types of cells. The human ovarian granulosa cells
KGN were treated with three kinds of SCFAs sodium acetate (NaA), sodium propionate (NaP), and
sodium butyrate (NaB) at different concentrations (0, 6, 12, 24, and 48 mmol-L '), respectively. Cell
counting kit-8 (CCK-8) method was used to detect the proliferation activities of normal KGN cells after
treated with three kinds of SCFAs. The human ovarian granulosa cells KGN were taken and divided into
control group, lipopolysaccharide (LLPS) group (1 mg-L ' LPS), NaA+LPS group (48 mmol-L '
NaA+1mg-L 'LPS), NaP+LPS group (48 mmol-L ' NaP+1mg-L 'LPS), and NaB+LPS group
(48 mmol-L~" NaB+1 mg-L~' LPS). CCK-8 method was used to detect the proliferation activities of the
cells in various groups; enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of
estradiol (E2) and progesterone (P) in supernatant of the cells in various groups; RT-qPCR method was
used to detect the expression levels of TNF-«, IFN-vy, IL-6, and IL-18 mRNA in the cells in various
groups; Western blotting method was used to detect the the expression levels of TNF-a, IFN-y, IL.-6, and
IL-18 proteins and L.C3- [l /LC3- I ratios and p62 protein expression levels in the cells in various groups.
Results : Compared with non-PCOS patients, the mRNA and protein expression levels of TNF-a, IFN-vy,
I1.-6, and T1.-18 in the ovarian granulosa cells of PCOS patients were significantly increased (P<Z0.05),
the LC3-1I /LC3- 1 ratio was increased (P<C0. 05), and the p62 protein expression level was decreased (P<C
0.05). Compared with control group, there were no significant differences in the proliferation activities of
the KGN cells in various groups after treated with different concentrations (6, 12, 24, and 48 mmol-L ")
of NaA, NaP, and NaB (P>>0.05). Compared with LPS group, the proliferation activities of the cells in
NaA-+LPS group, NaP+LPS group, and NaB-+LPS group were increased (P<C0.05), the levels of E2
and P in the cell supernatant were increased (P<C0.05), the expression levels of TNF-«, IFN-vy, IL-6,
and IL.-18 mRNA in the cells were decreased (P<C0.05), the LC3-1I /L.C3- | ratio was decreased (P<C
0.05), and the p62 protein expression level was increased (P<C0.05). Conclusion: The levels of
inflammatory factors are increased in the ovarian granulosa cells of PCOS patients and induce cell
autophagy. SCFAs can improve the inflammatory-induced autophagic injury of ovarian granulosa cells and
increase the cell proliferation activity.

KEYWORDS  Polycystic ovary syndrome; Ovarian granulosa cells;  Short-chain fatty acids;

Inflammation; Cell autophage; Inflammatory factor
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Z PO HE 255 1E (polycystic ovary syndrome,
PCOS) J& & & W Lok v die 8 DL I 4 i e s, 3
FEOE AL G R R ok 2 . HEDP D BE % 18 Fn 2 22 5P S0
A, IR R (kS R AR .
fi6 2023 4F 56 [ [§ 52 TAEWF R Be e, @3k 3000~
6020 B9 PCOS i3 K HE B D RE Rt fig 4k e A 20, ™
HEZ W B H TR KRR L Tk, HghA
SHECAR R K, OO i o PCOS S AN ) i
METEGE, RMHS PCOS B & M B A5 H R
BT AT AR ZRAG W = i R 45 2R, X 2 P T o
WHRHRE . Wik, HITPCOSHEEWBRAT
SE AT AR, SHREGE PCOS A I 7 & 1Y
I, MR PCOS B RS A HEE X

TEIE R W BPY & B L R b, UKL 2 i o it
B IP I S A W AR SC A K B P WSR3
WY NSO 0 AR (e R R BEOE ) &
P51 5 OURL A0 I 1 T R AR BDIRES . BUR R 2 PCOS B
WA BRI 2R, SERELrE i, PCOSE
S G TR R TR R, R PCOS i
(1 51 B R IR AL T RAE R CARAS O BRSO OR
By T A RE 7K P TR 2 S BOWURL 20 ML D RERE AT, A
M TN B IER AT . AMEEZEY D&
JERSY R4 ML N A s e, MM 2R EN
JBT . IR 5T A B ok R AN M AR A, AE A Fho AR
PR ) B oh A R AR . AR AT A
FW] . PCOS &35 R B iy UKL 20 B rh i 5
X ] BE 5 RS A8 A S A K .

J £ g W 2 (short-chain fatty acids, SCFAs)
A VIRNIRR, R E R YR IR R
KM AL B KA B 74 . LR (sodium
acetate, NaA) . W MR 4 (sodium propionate,
NaP) 1 T M 41 (sodium butyrate, NaB) H
SCFAs W EZ Wy, S5, RIE. WA T
FRRFACH AE B Y BFgE Y KB SCFAs ]
o ZRHLE 25 PCOS A4 K, (HH 5 PCOS
rhORURL A B R YOG R OA il R . AR
SEIE A I PCOS F 3 URL 20 M rh 580 P - 3R 58 &
FIWEAE B0, #R T SCFAs X R AE 5 5 T 190K 20 i 1
WK B IR EEAE R, S PCOS M6 Y7 4 A8 T i .

1 &ENE5H*
1.1 WBARFH EES0M 20224 6 H —2023 4F

12 A 78 A B 347 7K b 32 K IR JiG % #E iY PCOS
FAERTIFEA 4, PCOSZWiARHE 2003 4 JBE 45 112

Wrbr e : O AHINETHEE ; QOlmIKFAM (50 &
T CZR A AR AR ARAE 5 @B R 7E H 2 5
ol B PR IR GRS i 3~5 d K A & BN B £ 3
AEHA2~9 mm I =124 F1 () 5P &K
=10 cm®, H BRI L3I 2 BERIH| E )y PCOS. 3%
5 [7) 151 51 53 2y BE 1E 5 {H DA i O 4 Al AT AR AP 32K
FUE R 248 19 50 B 9E PCOS & 1E I Xt B, PCOS
AW 22~35% , PR (28.6+3.2) %5 dF
PCOSIEFEWE 23~34% , FHJAERE (28.453.4) % ¢
ZIRHE I 3N A WER IRAMEATS R K245, HEER
FHCDR MR « JH Al P 4 5 s Q0 v A 2L 3R LA L
PRSI IR R TRZR G AR AR MUY S A L R
WA, KPR ARG Z 2 At iE (R 2t
#ES: 202112-09) , Fr A B8 & AT ST R0 [R) 0T %
N R

1.2 w22 XMNAMNE KGN A EH K
3o M4 TS W A R a AR DU A Y BHECA R
TR E . B FE M DMEM/F-12 4016 5% 3% 0 A b
IR FBED BB A IR F, NaA. NaP Fl NaB
WA A A A YRR RS W, TRIzol 1K 5
& 1 Talent 2 0% 5 & A5 M 2 77 & 8 B AE 50 R AR
A A B A R A A, % s U BE 4r BT (radio-
immunoprecipitation assay, RIPA) ZLfE WM H -
MEEBAYREARLA, Z 0] TR
(bicinchoninic acid, BCA) & [ B 55 & .
R Ak A S o W A 28 B B0 R & 8 (cell
counting kit-8, CCK-8) R4 [ i3 = KA
XN, M T FE (estradiol, E,) FIZE{i (progesterone,
P) W B B S e W Kol 5
immunosorbent assay, ELISA) Kl % & W 8
AR AR AR, B R O
(polyvinylidene fluoride membrane, PVDF) Il H 3
Millipore 2+ ), B ¥E SR 58 A F o (tumor necrosis
factor-a, TNF-o) #Hiff. T# K y (interferon-vy,
IFN-y) $ifk. F4IHEs % 6 (interleukin-6, I11.-6)
ik . A4 4 % 18 (interleukin-18, IL-18) i
. BAEMCER 1R 38 E M I (microtubule-
associated protein 1-light chain 3- 11 , LC3-11) $iff .
MEMEEA1IREIMEN 1
associated protein 1-light chain 3-1, LC3-1) #i
AL A WIS RO AR 1 p62 B M R R i A Ak ) B A
ICR I EPT AR EERE I G (immunoglobulin G,
IgG) PRy [ J® Abcam 24 F . NanoDrop 400

(enzyme-linked

(microtubule-
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Gy 6 BT A b 5t R Al A W R A B
Multiskan FC i #5 {X 4 [ 3% E Thermofisher 2 &) ,
7900HT/FAST #%¢ )t 5 5 PCRAL W A 2 [F ABI
L, BEREBUSAOE B B R RERHE A IRA .
1.3 BRARPLEFEmBKGNRREER 16504
PCOS #% 5 50 14 PCOS B & Ay Beop H s 241
BFEILW, 2000 r-min B0 10 min, £Fk L,
FE UL UE o A B R £k 2% vp W (phosphate buffered
saline, PBS), WATIRA), 2218 A SRR FEA
WY ESW, 2000 remin B0 15 min; W HCHE]
HABORZ, A PBSZE IS, 1000 r-min”'
B0 5min, B LW, BT TIRE RN TR,
WINE 10% KA . 1% & -5 % £ 8 DMEM/
F-12 giffi s = d &, & T 37 °C. 5% CO. G748
il R 9%, PBS Z2 R TE VE AN A, B 48 Sy i i 1
F R R R LB 2¢O 2 & PCR (real-time
fluorescence quantitative PCR, RT-qPCR) #l
Western blotting ¥ 5 I 42 B (Y 2 Fi 51 5 50KE 40 fd
R E I F TNF-o, IFN-y, IL-6 fil IL.-18 mRNA
KB 1R IKIKF, Western blotting 2 £ I 42 B %)
2R op SR AN LC3-T . LC3-11 Flp62 & 1%
KK

1.4 KGN X @A sfesm J AN
AL KGN 4 i Bl AL 3 S % B4 . LPS 41 . NaA+
LPS4l. NaP+LPS4 Ml NaB+LPS 4. X4l .
HRIE# B9, LPSY: ffH 1 mg-L ' LPSAb#E
1M 24 h, LLiBE S RAERIR ", NaA-+LPS 4 .
il 48 mmol-L ' NaA B F4MI 24 h, #H1mg-L"
LPSACBRAM 24 h; NaP-+LPS4: {#if48 mmol-L '
NaP & 400 24 h, FEH 1 mg-L~' LPS &b # 41 iy
24 h; NaB+LPS4: f#iH 48 mmol-L ' NaB &
24 h, M1 mg L " LPSAAN 24 h, 4b
PRZERE, WA LR S,

1.5 RT-qPCR Mm% 28 48 i P £ 7 B -F mRNA
kA KRF R TRIzol B HEH 2 41 F & D AC WL 40
A A 20 KGN 40 g 8 RNA, NanoDrop 43 %%
FETHI 2 RNA MBS, B8 0 Bk B i Uk A T RNA 52
REPE L HMRRUR AR S UGB, BB R R A
., BHUEY cDNA, #47 RT-qPCRY" 4, M 4
Talent 9t A MR & BT 45, T oK il 2
MOREW ., 3MIA TNF-a, IFN-y, IL-6FI1L-18
m ETREESY, WEY AT N 95°C. 2min, 14
PEH; 94°C, 20s, 60°C, 20s, 72°C, 30s, 404

P o DA i e -3-wh W2 I &8 (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) fE & N £ 3
DI, ARG 3 2 M g h 4, R0 2 kI
FHREATH AR EENRIKOKF, LEEL 3R 519
AL 1,

#1 RT-qPCREI#F7)
Tab.1 Primer sequences of RT-qPCR

Primer Sequence (5'—3')

TNF-a F:CCTCTCTCTAATCAGCCCTCTG
R:GAGGACCTGGGAGTAGATGAG

IFN-y F:GAGTGTGGAGACCATCAAGGAAG
R: TGCTTTGCGTTGGACATTCAAGTC

1L.-6 F:ACTCACCTCTTCAGAACGAATTG
R:CCATCTTTGGAAGGTTCAGGTTG

1L.-18 F: TGGCTGCTGAACCAGTAGAA
R:ATAGAGGCCGATTTCCTTGG

GAPDH F:CCAGGTGGTCTCCTCTGA

R:GCTGTAGCCAAATCGTTGT

1.6 Western blotting 4R & A mie F X & B F
Ao B AR X R G R R RE WU R EARUBORL 40 i
M4 H KGN 40 M, fin A RIPA 2, Tk L
B 10 min, f2HCEE A, BCA LRI E AW E .
Be il PAGE 43 25 i S e 4 e, B4 4t 20 pg 28 U AE
i BRE, KR, B EPVDFE L, ¥ PVDF 4
BT 5% Mg Wk, E=EBEE 2 he 0N AT
B 5 TNF-a (1:1000), IFN-y (1:1000) . IL-6
(1:1000), IL-18 (1:5000), LC3-1 (1:1000) .
LC3-1 (1:1000) Fip62 (1:5000) —47, 4 CHe
PRI E R . KH A BE TRH AR 2o 4k B
Fric i IgG Pifk b (1:5000), FERFEKBEET 2 h.
BUB SR AL R G, T 5 4506 1 3 Jin
TR L, ZlRE 6, BEETEEBGRS B
M, Image JEPF B 8 A 20 K EE, 113
HMEAREKE. BWEARBIKF=HNEHN
i I /GAPDH 4541 K FE(E, SR HEE 31K,
1.7 SCFAs#&® KGN #fe 16 KGN g b ahn
o 10% G AR 1 iE 1% E -85 % R B9 DMEM/F-12
ARG IR, BT 37 °C. 5% CO, 5 324w AL
FRAEFE o B B K U 0 40 i 42 BR AL 1< 100 1Y
AT 96 FLAN ML G R R, #E 37 °CL 5%CO,
B oA RERE (0, 6.
12, 24 fM148 mmol-L."") NaA. NaP K& NaB % & 41
il 24 h, LALO mmol-L~ "W & AE Jy xf BRAL, Ak
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JEBEE 6N E L. ABRES R, IR AL .

1.8 CCK-8%k A n & MmmpmiaEn 51l
KGN 4 fifg i A CCK-8 35 10 ul., & F 37 °C.
5%UCONEFAREFE 2 h)a, M HEEAR (A 450 nm
WAL £ WG R (A) B, 155 40 i 8 55 76
200 6 444 B TG T = Kb BHAH A (B /X B4 A X 1009 ¢
1.9 ELISA# M % XA KGN &3k Lk
E.,fPAKF 4% “1.47 JIRITALI KGN M5,
W B A% 4 MBS 3R M, 4 000 remin ' &5 .0 10 min,
R LW W F —80 CHR AT . R ELISA ¥ K
AR s 3% EVEWOR E, PR, ES AL, bR
HEAL RN I RE G AL, BEAT AR AL B, AR E 3
ANEEAL, AR R & Ul B AT .

1.10 %t ¥5 4 KA SPSS 23. 048 i+ 44 it 47
it . AEPCOS 5 PCOS 37 A Hp 5145
B KGN e TNF-o, IFN-y, IL-6 Ff11L-18 mRNA
KA FIEAKF, LC3-1/LC3- 1 HAE A p62 & H
FIkIK, 3FR[E M E SCFAs kb B JE KGN 41 i
FETE T LA KA IS W EL R P KCE, BAE G IE
B, Lhats Fon, 2410 R A B8 # R
LRSI = TSN (1= S N S W B

1 2 M,
TNF-0 | s - 17 000
IFN-Y | o 25 000
IL-6 — ) ()
IL-18 | ——— s 9
GAPDH 4l 4 3 (0

A

LSD-r¥ 5. LI P<<0.05 NESHGit2¢E L,
2 # B

2.1 FEPCOSEZLEPCOSEHXRRITLME
fak X HF mRNAFRFE G REKFE 5HIEPCOS
BAE I, PCOS M3 51 51 50K 48 il v R 5E
TNF-a, IFN-y. IL-6 Fll IL-18 mRNA % ik /K -
Wl Fm (P<<0.05). W% 2, 59EPCOS#E#H I
B, PCOS [ UP 550k 40 i v 2 5% I F TNF-a
IFN-y., IL-6 #IL-18 8 FH & B /K- BT (P<
0.05), WK1,

#2 dEPCOSEE M PCOS B3 UF SLHOR 4 L TNF-a.
IFN-y.IL-6 % 1L-18 mRNA FikKF

Tab. 2 Expression levels of TNF-a, [FN-vy, IL-6 and IL-18
mRNA in ovarian granulosa cells of non-PCOS patients and
PCOS patients (n=3, x+5)

TNF-a
1.00+0.06
2.6440.28"

1L-6
1.0040.06
1.81+0.21"

1L-18
1.0040.05
1.704+0.19°

Patient TIFN-y
1.0040.07

2.06+0.23"

Non-PCOS
PCOS

"P<C0.05 compared with non-PCOS patients.

mm Non-PCOS patients

= Lor PCOS patients

2 *

g T

T 1.0F * *

B T i

>

2

= *

2 0.5 ] T

%

=

g, m
TNF-a  IFN-y IL-6 IL-18

B

Lane 1: Non-PCOS patients; Lane 2: PCOS patients. P<<0.05 compared with non-PCOS patients.
Bl 1 Western blotting AU IE PCOS HEH M PCOS B35 I SR 4 i v RAEH FHE AR BB IKE (A RE&KE (B)

Fig. 1 Electrophoregram (A) and histogram (B) of expressions of inflammatory factor proteins in ovarian granulosa

cells of non-PCOS patients and PCOS patients detected by Western blotting method

2.2 EPCOSEHFEPCOSEFRRITILHE S
P AEMEESRAKT HIEPCOSHEEL
i, PCOS #& oy S0k 40 g b LC3- 11 /LC3- 1 &
M B T (P<<0.05), p62 4 112835 7KF 1
AR (P<<0.05). W 2,

2.3 R FE & E SCFAs % B & KGN % b ¥ 74 7%
W 5XTIEYL R, AFMEE NaA, NaP filNaB 41
KGN 4 Jitd 3 58 1% 7 22 = K git# 2 X (P>0.05),
PORIER L NaA, NaP Fl NaB %} KGN 4 g 1 5if

TP g, W3 3.

2.4 3# SCFAs# Al JG &40 KGN 48 e 3% 75 7% M
SXF A A, LPS 4 KGN 40 g 3 58 3% v 1] 2

Fefk (P<<0.05); 5 LPSHIL#, NaA+LPS# .

NaP+LPS 2 Fl NaB+ LPS 2H 41 ifg 3 5 3% 4 09 & 7+

& (P<<0.05). WK 3,

2.5 3#SCFAs#RE &L KGN afe L&k T E,

5P+ HXHALE, LPSY4 KGN 4l ik

W E, R P KCE I W RE R (P<<0.05); 5 LPSH
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1 2 M, = 1.5 mmNon-PCOS patients
2 PCOS patients
LT | — — 16 000 2 ’
LC3-1I — s 10k
e
p62 S e (2000 - g
2 0.5F T *
% T
GAPDH | MEEEED SEEE 36000 £ j
0
LC3-1/LC3-1 p62

A

B

Lane 1: Non-PCOS patients; Lane 2: PCOS patients. P<C0.05 compared with Non-PCOS patients.

B2 Western blotting BRI IE PCOS B E M PCOS B 5N SLBURL 40 iE B B WA R 2R B R A s Yk B (A ELA& & (B)

Fig. 2 Electrophoregram(A) and histogram (B) of expressions of autophagy-related proteins in ovarian granulosa cells

of non-PCOS patients and PCOS patients detected by Western blotting method

3 ANIFWE NaA NaP fl NaB 2 H 7 KGN 4l B 72 75 1
Tab. 3 Proliferation activities of KGN cells after treated with
different concentrations of NaA ,NaP and NaB

(n=6, x+s, 7/%)

Group Proliferation activity
NaA (mmol-L ")
0 100.00411.07
6 99.61410.25
12 99.0249.53
24 98.86+10.85
48 98.57+£10.32

NaP (mmol-L ")

0 100.00£10.55

6 99.86+10.14
12 99.25:£10.19
24 98.731+9.96
48 98.49+9.87

NaB (mmol-L ")

0 100.00410.81

6 99.75410.22
12 99.46+10.10
24 98.60£9.88
48 98.51£10.03

4, NaA+LPS#4, NaP+LPSZ M NaB-+LPS4
A M b W EL A POKCE R R R (P<20.05)
W4,

2.6 3FSCFAs#FR FTHAAKGN@BEER T4
ZARF O HXTEAE, LPS4 KGN 4 % iE
7 TNF-a, IFN-y. IL-6 fil IL-18 mRNA ik 7K
¥ OB JF R (P<<0.05); 5 LPS 4k o#,
NaA+LPS4 . NaP+LPS %1 fil NaB+LPS 41 41 Jify
1 TNF-a, IFN-y. IL-6 fil [L-18 mRNA % ik /K F

150

X

g

>

= A A
g «
=]

2

= 50

=

£

B

[=9)

'60

N S
¢ s

'P<<0.05 compared with control group; “P<C0.05 compared with
LLPS group.

B3 &4 KGN 48 73 o
Fig. 3 Proliferation activities of KGN cells in various

groups

F4 FHUKGNHHE EF®S EH P K
Tab.4 Levels of E, and P in supernatant of KGN cells in

various groups (n=3, x+s)

Group E,[py/(ng-1L7 "] P [oy/(pg 1.7 ]
Control 56.0946.48 13.93+£1.28
LPS 35.2043.67 8.45+0.92"
NaA+LPS 49.85+5.14" 11.9641.27
NaP+1LPS 50.2145.13° 12.0541.34"
NaB-+LPS 48.764.99" 12.0141.36°

"P<C0.05 compared with control group; ©“P<0.05 compared with

LPS group.

B @A (P<<0.05). WL 5.

2.7 3#SCFAsHRELLAKGN @ i £EK
GERZRAKP HXMALLE, LPS4 KGN 41 ji
LC3-1/LC3- T W EHM & TH@& (P<<0.05), p62%&
126 A KB AR (P<<0.05); 5 LPS4lH%:,
NaA+LPS4. NaP+LPSZH M NaB+LPS4H b
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#5 £KL4HKGNHEH TNF-o IFN-y.IL-6 1 IL-18 mRNA

FKKF
Tab. 5 Expression levels of TNF-a, IFN-v, IL-6 and IL-18

mRNA in KGN cells in various groups (n=3, x+s)
Group TNF-«a IFN-y 1L-6 IL-18
Control 1.00£0.05 1.004+0.06 1.00+0.07 1.0040.04
LPS 2.26+0.25" 1.8940.21° 1.6940.18" 1.8840.20

NaA+LPS 1.36£0.15° 1.2940.14% 1.1940.13" 1.34+0.15°
NaP-+LPS 1.2840.13% 1.44+0.15> 1.104+0.12> 1.394+0.16>
NaB+LPS 1.33£0.14% 1.40+0.16" 1.2340.13" 1.224+0.14>

'P<C0.05 compared with control group; “P<C0.05 compared with
LPS group.

LC3-11/LC3- T A AL (P<<0.05), p62%K
MR RKEH B I E (P<0.05), WLE4,

3 3
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A': Electrophoregram (Lane 1: Control group; Lane 2: LPS group; Lane 3: NaA-+LPS group; Lane 4: NaP+LPS group; Lane 5:

AKF 4 TR, TEN-y A LA i 51 58 40 it 14 58 OF 42 i
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IL-6 FIIL-18 45 4L [M 2 5 T PCOS M K K Jié .
HWEE PCOS h R EZAEM . AHRET,
SRPER S R TIRS i I = BN R A o8 S S o AN 1 )
P B8 R A B ] A T 0 i 1 S R L T N AZ 4 R
YA E R R L O A B AR AR 3R LA DG HK
WEoE Y R WY PCOS f88 WOk 4H M 13 1 58 00
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(autophagy-related protein 4, ATG4) B Y] 4 i
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SEHNW A WK SR bR, 5 E IR B R OC
KR, pe2 R—FMiz ZEGEN, Bl AWRNE
PEVEIR Y, TS EAL T A WK B A LC3- 11 45
G E G, —[FITE F WG A Y R . TR

Expression level of
p62 protein

-

NaB+LPS group) ; B, C: Histograms; B:LC3- 11 /1.LC3- T ratio; C: Expression level of p62 protein. 'P<C0.05 compared with control

group; “P<C0.05 compared with LPS group.

B4 BAKGNHMABMHREARBEXE (D) REXRBE(BMC)
Fig. 4 FElectrophoregram (A ) and histograms (B, C) of expressions of autophagy-related proteins in KGN cells in

various groups
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